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MNOACHUTEJIBHASA 3AIIMCKA

AnantupoBaHHas palouasi mporpamMma Mo aiaredpe A oOydaroIIUXcsl C 3aJep>KKON
ncuxuyeckoro passutus (manee — 3I[IP) Ha ypoBHe ocHOBHOrO oOmIEro oOpa3oBaHUs
HOJATOTOBJICHa Ha OCHOBe PenepajabHOro roCyJapCTBEHHOrO 00pa30BaTENbHOTO CTaHIapTa
ocHoBHOro obmiero odpaszoBanus (IIpukas Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MunucrepctBoM octuiiuu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep
64101) (mamee — ®I'OC O0O0), denepanbHON agaNTUPOBAHHOW OCHOBHOW 00pa3oBaTEIbHOM
IPOrpaMMbl OCHOBHOTO 001ero 00pa3oBaHus OOydaroLUXCs C 3aJEpKKOH ICUXMYECKOTO
pazButus (nanee — ®AOOIT OOO 3I1P), paboueii mporpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHus
no npeamety «MaremaTtukay, ycrasa ' bOY COILI c.bornanoska. B paboueii nporpaMmme y4TeHbl
uaen W nojoxkeHus KoHuenmuu pas3BUTHS MareMmatudeckoro oOpasoBanusi B Poccuiickoii
®enepanuu.

OO0mas xapakTepucTHKa y4eOHOro npeamera « MareMaTuka

VY4eOnblii npeamer «MareMmaTHKa» BXOAUT B IIPeIMETHYI0 o0sacTh «MaremaThka u
uHpopmatuka». OH criocoOCTBYET Pa3BUTHIO BEIUUCIUTENILHON KYJIbTYPhI M JIOTHYECKOTO
MBIIUIEHHS, (HOPMUPOBAHHUIO YMEHHUS TI0OJIB30BATHCS alITOPUTMAMH, a TAKKE MMPHOOPETECHHIO
MPAKTUYECKUX HaBBIKOB, HEOOXOJUMBIX B IIOBCEHEBHOM Ku3HU oOydaromuxcs ¢ 311P.
VY4eOHbIH npeMeT pa3BUBACT MBILIUIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHUE, (DYHKIIMOHAIBHYIO
IPaMOTHOCTh, YMEHUSI BOCIIPUHUMATh U KPUTUYECKH aHATTU3UPOBATh NH(OpMAIIHIO,
IIPEJICTAaBICHHYIO B Pa3IMYHbIX (hopMax.

OOyuenue MaTeMaTuke AaET BO3MOKHOCTb pa3BUBaTh y odydarouiuxcs ¢ 3[IP Tounyto,
palMOHATIBbHYIO U HH()OPMATUBHYIO PeUb, YMEHUE OTOMPATh Hanbosee MOAXOSAIINE I3bIKOBbIE,
CUMBOJINYECKHE, TpapUuecKue CpesICTBA AJIsl BEIPAKEHUS CYXKACHUN U HArJIsAHOTO UX
IIPE/ICTaBICHMS.

Heo0xoauMbpIiM KOMITOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHM SBJISETCS
oO11ee 3HaKOMCTBO C METOJaMH MTO3HaHUS AEHCTBUTEIBLHOCTH, IPECTABIEHUE O IPEIMETE U
METOJIaX MaTEMATHKHU, UX OTINYUHA OT METO/IOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK,
00 0COOEHHOCTSX MPUMEHEHHS] MATEMaTUKHU JUIs PEeIlIeHUs] HAyYHBIX U MPUKJIaJIHbIX 3a]1a4.
TakuMm oOpa3om, MaTeMaTHUECKOe 00Opa30BaHNE BHOCUT CBOM BKJIaJ B popMHUpOBaHUE 00ILIEH
KYJbTYpPBI 4EJIOBEKA.

W3yyeHne mareMaTUKH TaKXe CIOCOOCTBYET ICTETUYECKOMY BOCIUTAHHUIO YEJIOBEKa,
NOHMMAHHUIO KpPacoTbl M  U3ALIECTBA MAaTEMaTHYECKUX  PACCYKIEHUH, BOCHPUATHUIO
FeOMETPUUECKUX POPM, YCBOCHHIO HI€U CUMMETPHUH.

[IporpamMma oTpaxkaer cosepkanue oOydeHus npeamery «MareMaTuka» ¢ y4eToMm
0c00bIX 00pazoBaTeNbHBIX MOTpeOHOCTEl 00yyuaronuxcs ¢ 3I1P. OBnagenue yueOHbIM
npeaMeroM «MaremaTrKay NpeAcTaBiseT ONMPENETECHHYIO CI0KHOCTh Jid yyanuxcs ¢ 3[1P. Y
oOyuatomuxcs ¢ 3[1P Hanbosnee BbIpa)keHbl OTCTaBaHMsI B Pa3BUTHU CIIOBECHO-JIOTHYECKUX (HOpM
MBILIICHHS], TO3TOMY a0CTPaKTHBIE U OTBJICUCHHBIE KATETOPUU UM TPYJHOAOCTYIHBI. B ToXxe
BpeMs IIPU CIEHUATBHOM 00y4eHUH 00y4JaloIfecs MOTYT BBIIOIHATH 3aJaHHsI 10 aITOPUTMY.
OHu BOCIPUMMYHMBBI K TOMOIIH, MOTYT BBIITOJIHUTE IEPEHOC HA aHATOIMYHOE 3alaHNE



YCBOEHHOTO crocoba pemeHus. CHUKEeHNe pa3BUTUS MBICIUTENbHBIX ONepalvi U 3aMeJIEHHOE
CTaHOBJICHHUE JIOTUYECKUX JEHCTBUI NPUBOAST K HEJOCTATOUHON OCMBICIEHHOCTH COBEPIIAEMBIX
y4eOHBIX AEUCTBUH. Y 00ydaroLIuXcs 3aTpy/IHEHbI CUETHBIE BBIUMCIICHUS, IPOU3BOANMBIE B YME.
B nrcbMEHHBIX BBIUMCIIEHUAX OHU MOTYT IIPOITYCKaTh OJUH U3 IPOMEKYTOUYHBIX 11aros. [Tpu
paboTe ¢ YMCIOBBIMU BBIPAKEHUSMH, BBIYMCIEHUEM UX 3HAUYEHUS MOTYT HE YJEPKUBATh
NpaBUIBHBIN MOPAIOK AeiicTBuil. [Ipu ynpoiienun, npeoOpa3oBaHUK BEIPAXKEHUH ydaluecs ¢
3I1P He MOTYT CaMOCTOATENBHO IPUHATH PEIICHUE O

II0CJIEZI0BATEIbHOCTH BBINOJIHEHUS! 1eUCTBUN. KOHKPETHOCTh MBILUIEHUSI OCJIOKHSAET YCBOECHUS
HaBbIKA PEIICHUs YPaBHEHU I, HEPABEHCTB, CHCTEMBI ypaBHEHUH. VIM MalloIOCTYITHO COBEPLICHUE
00paTUMBIX ONEPALIUH.

Huskuii ypoBeHb pa3BUTHS JIOTHYECKUX OTepaIHii, HeJOCTaTOYHAsE 0000IIEHHOCTh
MBILICHUS 3aTPYJHSIOT H3ydeHue TeMbl « DyHKIMN»: IPU ONpeIeeHNH (PYHKINOHATbHOM
3aBUCUMOCTH, IIPU ONKUCAHUU TpapUUECKON CUTYyallMH, UCIIONIb3YsI TEOMETPUUECKUM,
anreOpandeckuii, QyHKIMOHATBHBIN sI3bIKH. Hepenko yyamumecs He BUIAT Pa3HUIBI MEKIY
001acThI0 onpeesneHus GyHKIUN U 00J1aCThIO 3HAUYCHHH.

Pemrenue 3aa4 conpspkeHO ¢ TPYIHOCTSAMHU 0(OPMIICHUS KPATKOM 3aIiCcH, TPOBEICHUS
aHaJM3a YCJIOBUS 3a/1a4H, BeIIENIEHU cymecTBeHHOro. Ooyyatomuecs ¢ 3I1P 3aTpynustoTcs
c/ienaTh yMO3aKIUYEeHUE OT 0OIIEero K YaCTHOMY, HEPEJIKO BHIOUPAIOT HEPallMOHAIbHbIE
CIOCOOBI PELICHUS], UHOTJa OTPAaHUYMBAIOTCS MAaHUIYJISLUSAMU C YUCIIAMHU.

[Ipu n3yuenun reomerpuyueckoro Matepuana odyqaromuecs ¢ 3[1P crankupatorcs ¢
TPYZAHOCTBIO J€JIaTh JOTMYECKHUE BBIBOJIbI, CTPOUTH I0CIIEI0BATEIIBHBIE PACCYKACHHUS.
Henpounsble 3HaHNS OCHOBHBIX TEOPEM I€OMETPUU MPUBOAUT K OIIMOKAaM B PELLICHUN
reoMeTpuueckux 3agad. Odyyaromuecs MOryT OAMEHUTDH (POPMYITy, HEPAaBUIBHO TPUMEHUTH
teopeMy. K cepbe3HbIM oIMOKaM B pellIeHUH 3aj]ja4d MPUBOJIAT HEJOCTATOYHO Pa3BUTHIE
IIPOCTPAHCTBEHHBIE MpeAcTaBIeHUs. MM CI0KHO BBIIOJHUTH YEPTEXK K YCIOBUIO, B MTUCHbMEHHBIX
paboTax OHU HE MOTYT NPUBECTH OOBSICHEHUE K YEPTEXKY.

TouHOCTb 3a1TOMMHAHUS U BOCIIPOU3BEICHHS yUeOHOT0 MaTepuaia CHUKEHbI 110 PUYNHE
c1a00CTH MHECTHYECKOH JESITEIbHOCTH, Cy)eHHUs 00bema namsatu. OOyuatomumces ¢ 3I1P
TpeOyeTcst 0oJiblile BpEMEHHU Ha 3aKpeIuIeHne MaTepuaa, akTyaln3alys 3HaHU| 110 onope npu
BOCIIPOM3BEICHUH.

Jl1st mpeooneHus TPy AHOCTEN B U3yUeHUHU yueOHOTo ipenMera «MaTemaTukay
HeoOXxo/luMa ajanTtaius oobemMa 1 XxapakTepa yueOHOro MaTepHaia K o3HaBaTeIbHbIM
BO3MOXxHOCTM yuaruxcs ¢ 3[IP. Crenyer yueOHbIN MaTepuai NPernogHOCUTh HEOOIbIINMU
MOPUUSMH, YCIOXKHSS €r0 MOCTENEHHO, U3bICKUBATh CIIOCOOBI ajanTalliyi TPYIHBIX 3aJaHUH,
HEKOTOpBIE TEMBI JaBaTh KaK 03HAKOMHUTEIBHBIE; HCKIIIOUATh OTAEIIBHBIE TPYIHbIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTeprall PEKOMEHYETCsl U3y4aTh B IIPOLIECCE MPAKTUYECKON
JIEATEIIbHOCTH 110 PEeIIeHU0 3a1a4. OpraHnyeckoe eIMHCTBO MPAKTUYECKOW U YMCTBEHHOM
JESTEIbHOCTH YYallluXCsl Ha ypOKaxX MaTeMaTHUKU CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIBHOMY
YCBOEHHIO 0a3MCHBIX MAaTeMAaTUUYECKUX 3HAHUN U YMEHUH.

Henu u 3aga4n u3y4eHust ydueGHoro npeamera «MareMmaTuka

[IpuoputreTHpIMU  yensimu OOydeHHs] MaTeMaTHKe B 7-9 Kiaccax SIBISIOTCS: ™
dbopMUpPOBaHHE  IEHTPAIBHBIX  MATEeMATUYECKUX  MOHATHA  (YMCIO,  BEIUYHHA,
reomeTpuueckas gurypa, nepemeHnHas, GyHKIHs), 00ECIIEUYUBAIOIINX TPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa3oBanus odyqaromuxcs ¢ 3I1P;



= noaBeaeHue odOywaromuxcs ¢ 3P Ha mocTymHOM mJis HMX YpPOBHE K OCO3HAaHUIO
B3aUMOCBSI3M MAaTEMATHKU M OKPY’KAIOIIEro MHUpa, MOHUMAHHE MAaTEMaTUKU Kak 4acTh oOiei
KYJIbTYpbI 4EJIOBEYECTBA;

. pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOpPYECKHX crocoOHocTei oOyuaromuxcs ¢ 3IIP,
MO3HABATEJIbHONW aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, UHTEpEca
K U3yYECHHUIO MAaTEMaTUKH;

. (dbopMupoBanre (HyHKIIMOHAILHOW MaTEMaTHIECKOW TPAMOTHOCTH: YMEHUS pacro3HaBaTh
MPOSIBJICHUSI MATEMAaTUUECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peaibHBIX KU3HEHHBIX
CUTyallUAX W MpPH HU3YUYEHUU JPYrHMX Y4EeOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyIUPOBAaTh UX Ha S3BIKE MATEMaTUKH M CO3/1aBaTb MaTeMaTHYEeCKUE
MOJICJIM, TPUMEHSATh OCBOCHHBIM MaTeMaTHYeCKUMW ammapaT Jid pEHICHUs IPAKTUKO-
OPUEHTHPOBAHHBIX 33/a4, MHTEPIPETUPOBATh U OLICHUBATH [1OJTYYEHHBIE PE3YJIbTaThI.
JlocTkeHne 3TUX 1eJIe 00eCIeYBASTCS PEIICHUEM CIICIYIOIIUX 3a0ay.:

. dbopmupoBats y ooyuaronuxcs ¢ 3[1P HaBbIkM yueOHO-TTO3HABATEIIEHON IEATEIHHOCTH:
MJIaHUPOBaHUE pPaOOThI, TMOMCK PAlMOHAJIBHBIX TYTEH €€ BBIOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

. CHoCcOOCTBOBATh MHTEIUIEKTYyalIbHOMY Pa3BUTHIO, POPMHUPOBATH KaYyeCTBa, HEOOXOAUMBIE
YEJIOBEKY JJIs MOJTHOLICHHOW KU3HHU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTEMAaTUYECKON
JEATEIbHOCTH: SCHOCTU M TOYHOCTH MBICIM, UHTYMUIIMHM, IPOCTPAHCTBEHHBIX IPEICTABICHUM,
CITOCOOHOCTH K MIPEOJIOJICHUIO TPYIHOCTEH;

. (bopMHpOBATh KIIHOUYEBbIE KOMIETEHIIMH YYaIIUXCsl B paMKax MpeMeTHON 00J1acTH
«Matemaruka 1 HH(HOpMaTHKaY;

. pa3BUBaTh NOHATUIHOE MblIIIeHUs oOyuatomuxcs ¢ 3[1P;

= OCYILIECTBIIATh KOPPEKLHUIO IO3HABaTeNbHBIX mporeccoB oOyuatonmxcs ¢ 3IIP,

HEOOXOUMBIX /Il OCBOEHUS IPOrPaMMHOI0 MaTepuasa 1o yueOHOMyY MpeAMETY;

. IpelycMaTpuBaTh BO3MOXHOCTh KOMITEHCAIIMH 00pa30BaTeNbHbIX 1e(UIIUTOB B OCBOCHUN
IpPEIIECTBYIOLIET0 MPOrpaMMHOro Matepuana y obywaromuxcs ¢ 3[IP u HemoctaTkoB B HMX
MaTE€MaTU4eCKOM Pa3BUTHH;

. c(OpMUPOBATH YCTONYMBBINA MHTEPEC YUAILIUXCS K TIPEMETY;

. BBISIBJIATh M Pa3BUBATh MaTeMAaTUUYECKHUE U TBOPUYECKHE CLIOCOOHOCTH.

OcHOBHBIE IMHUM COJIEPKAHUS Kypca MaTeMaTHKH B 7—9 kiaccax: «YUucia u BHIYUCICHUS,
«Anrebpa» («AnreOpanyeckue BBIPAKCHUS», «YPAaBHCHHs W HEPABEHCTBAY),« DyHKIIHHNY,
«T'eomerpusi» («I'eomerpuueckue QGUrypsl U UX CBOWCTBay, «M3MepeHHE TI'eOMETPHUECKUX
BGJII/I'-II/IH))), «BepOHTHOCTB U CTaTUCTUKAY. HaHHLIe JIMHUHW PAa3BUBAIOTCH MMapaJlJICIIbHO, KaXKaasd B
COOTBETCTBUHM C COOCTBEHHOHW JIOTHMKOW, OJIHAKO HE HE3aBHCHUMO OJHA OT JIPYTOH, a B TECHOM
KOHTAaKTe M B3auMojeHcTBUH. Kpome 3TOro, mx oOBEIUHSET JIOTHYECKas COCTaBIIAIONIAs,
TPAAUIIUOHHO MpUCyHIad MATCMATHUKEC W IIPOHHU3bIBAIOMIASA BCC MATEMAaTHYCCKUEC KYpPCbl U
cogepxarenbHble  auHUU.  ChopmynupoBanHoe B DexepalbHOM  TOCYAapCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTE OCHOBHOIO 00IIero 00pa3oBaHus TpeOOBaHHE KYMETh ONIEPUPOBATH
HOHATHSMHU: OIIpeJIeNIeHUe, aKkCHoMa, TeOpeMa, J0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATH UCTUHHBIE
U JIOXKHBIC BBICKAa3bIBaHUS, IPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH BBICKAa3bIBAHHS U
OTPHIIAHUS BBICKa3bIBAHUID OTHOCHTCSA KO BCEM KypcaM, a (HOpMUPOBAHHE JIOTHUYECKUX YMEHHMA
pacmpenensercs 1Mo BCeM rojiaM 00yueHHUs Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBaHUsI.



Copnepxanne 0Opa30BaHUs, COOTBETCTBYIOIEE IPEIMETHBIM pPe3yJIbTaTaM OCBOEHUS
[TpumepHoil pabodeld mporpamMMmbl, paclpenciEHHBIM M0 TOAaM OOYyYeHUs, CTPYKTYPHPOBAHO
TakuM 0O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, HPHUHIUIMAIBHBIM BOIPOCaM OOYyYaroluecs
oOpalaguch HEOJHOKPAaTHO, YTOOBI OBJIAZICHHE MATEMaTHMUECKUMH IMOHATUSAMU M HaBBIKAMU
OCYLIECTBJISUIOCH ~ IIOCJIEOBATEIBHO M IIOCTYNATENbHO, C  COOJIIOJCHUEM  IPHHIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMsS BKIIOYAINCh B OOIIyIH0 CHCTEMY MAaTeMaTHYECKHUX
npencraBieHuid  oOyvarommxcss ¢ 3IIP, pacmmpsist uw yroyomsas e€, oOpasys NpouHbIe
MHOXECTBEHHbIe cBsi3M. OOme nenu wu3ydeHus ydeOHoro mnpenmera «MartemaTukay
npezcrasiensl B [IpumepHoit paboueii mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHusl.

Oco0eHHOCTH 0TOOpPA U alaNTALIMH Y4eOHOI0 MaTepHuaJia o MaTeMaTHKe

OO0yuenne yueOHOMY IIpeaMeTy «MareMaTuka» CTPOUTCS Ha CO3/IaHUU ONITUMATbHBIX
YCJIOBHH JIJIs1 yCBOSHUS TPOrpaMMHOTo MaTepuana ooyuatomumucs ¢ 3[1P. bonwioe BHUManue
yAenseTcst 0T00opy yueOHOro MaTepuaia B COOTBETCTBUU C MIPUHITUIIOM JIOCTYTHOCTH MPHU
COoXpaHeHUHU 0011ero 6a30BOro YpoBHs, KOTOPBIH TOKEH 10 COJAEP>KAHUIO U 00BEMY ObITh
aJanTUPOBaHHBIM s oOydatontuxcs ¢ 3[IP B cooTBeTcTBHM ¢ MX 0COOBIMU 00pa30BaTCILHBIMH
noTpedHocTsiMU. CrieyeT 00JIeTYUTh OBJIaJIEHUE MaTepuaioM ooyuatomumucs ¢ 3I1P
MOCPEACTBOM €T0 JIETaIbHOT0 0OBACHEHUS C CHCTEMaTHYECKIUM MIOBTOPOM, MHOTOKPATHOM
TPEHUPOBKHU B MPUMEHEHUU 3HAHUH, UCTIONB3YS MPUEMBI aKTyaIn3aluu (BU3yaibHas Omopa,
MaMsTKa).

[IpumepHas nmporpamma npeaycMaTpUBaeT BHECEHHE HEKOTOPBIX U3MEHEHUI:
yMEeHbIlIeHnEe 00beMa TEOPETHIECKHIX CBEJICHUH, BRIHECEHUE OT/IEIBHBIX TEM HIIU LIETIBIX Pa3/IeIoB
B MaTepuabl JUist 0030pHOT0, 03HAKOMUTEIHFHOTO U3YUCHHUS.

HN3menenns nporpammsl B 7-9 Kiaccax
Anzeopa

B 03HaKOMHTEIBPHOM IUIAHE PEKOMEHIYETCSl U3y4aTh CIETYIOIINE TEMBI:
«ppaunonanbusle uncia. JlelicTtButensHble ducnay, «CpaBHEHHE IEHCTBUTENBHBIX YHCEN,
apupMeTHuecKue ACUCTBUS C JEHCTBUTENBHBIMU uHcaamMu», «HaxoxaeHue npuOIMKEeHHBIX
3HA4YECHMI KBaJIpaTHOTO KOpH:», «Teopema Buera», «Pemenus ypaBHeHNI TpeTbel U 4€TBEPTOM
CTEIIEHEN pa3JIOKEHUEM Ha MHOXUTEIN», « DyHKIHS y =Vx u ee rpadux», «IlorpemHocts u
TOYHOCTH IPUOIUAKEHHsD», «UeTHble U HedeTHbIe QyHKIMMY, «DyHKIHUS y=X", « DyHKIMs y=ax?,
ee rpaduk u cpoiictBa. I'paduku dyHkimit y= ax’> + n u y=a(x-m)>, «YpaBHeHHE C JBYMS
NepeMEeHHbIMH M ero rpaduk», «I'paduueckuil crnocod peleHus CUCTEMBbl ypaBHEHUN»,
«M300pakeHne wiIEHOB apuU(METHUECKOW M TEOMETPUUYECKOW TMPOrpeccuil TouKaMH Ha
KOOPAWHATHOM TUIOCKOCTH. JIMHEWHBIH M SKCIOHEHIMANIbHBIA POCT. CI0XKHBIE MPOLIEHTHI.
Crnenyer yMEHBIIMTH KOJIMYECTBO 4YacoB Ha H3yueHHEe TeM: «DPopmyib», «Jloka3aTeabcTBO
TOXJECTBY, «JInHEeltHOe ypaBHEHHE C ABYMSI HEU3BECTHBIMUY, «I pauK JMHEHMHOTrO ypaBHEHUS C
JIBYMsl NepeMeHHbIMI», «['paduueckoe pemieHre JTUHEHHBIX YPaBHEHUH M CHUCTEM JMHEWHBIX
ypaBHeHHIT», «CBoIcTBa KBaApaTUYHON (DYHKIIUN.

BricBoOOMBIIMECST Yachl PEKOMEHAYETCS HCMONb30BaTh: IS Jydiledl npopaboTKu
HanOoJsiee BaXXHBIX TeM Kypca: «Pemenue ypaBHeHmit», «PermeHue cucTteM ypaBHEHUN,
«CoBMecTHbBIE ACUCTBUS ¢ OpobsMm», «IIpuMeHeHne CBONCTB apu()METHUECKOTO KBAJAPATHOTO
KOpHs1»; Ha IOBTOPEHHUE, PELLICHHE 3ajiay, IPeoOpa30BaHKE BBIPAKEHMI, a TAKXKe Ha 3aKpEIIEHUE
U3Y4YEHHOI'0 MaTepHuaa.



Buasl gesitesibnocTu odyqarwimuxcs ¢ 3IIP, 00yciioB1eHHbIE 0cOOBIMU 00pa30BaTEIbHBIMH
NOTPeOHOCTSAMHU H 00ecleYnBaoIIe OCMBICJICHHOE 0CBOCHHE COJepsKAaHMU 00pa30BaHus
no npeamery «MareMaTuka

Copepxanue BUAOB aestenbHocTH oOyuwatouiuxcs ¢ 3I[IP ompepensiercs ux ocoObiMu
obpazoBarenbHbIMU TOTPeOHOCTAMH. [ToMuMO mpoko ucnoiabzyeMbix B OOIT OO0 obmmx a1
BCEX O0YYaroImuXcs BUAOB JEATEIBHOCTH CIEIYET YCUINTh BUABI JESITEIBHOCTH CHenu(UIHbIE
JUIsL JTaHHOM KaTeropuu JeTeil, 00ecleyuBaIolUe OCMBICIEHHOE OCBOCHHE COACpKAHUS
00pa3oBaHus 10 MIPEIMETY: YCUIEHHUE MTPEAMETHO-IIPAKTUYECKON IEATENBHOCTH C aKTUBU3aLMEi
CEHCOPHBIX CUCTEM; YepeOBaHNE BUIOB JEATEILHOCTH, 3a/ICHCTBYIOIIUX Pa3InYHbIE CECHCOPHbBIE
CUCTEMBI; OCBOEHUE MaTepuaia ¢ OIIOPON Ha aIrOPUTM; «IIOLUIArOBOCTh» B U3yUYEHUU MaTepuaa;
MCIIOJIb30BaHUE JTOTIOTHUTEIHHOW BU3YAIbHON OMOpPHI (CXeMbl, MIaOIOHbBI, OTIOPHBIE TAOJIUIIbI);
peYeBOii OTYET O MPOLIECCE U PEe3yNbTAaTe JIEATEIbHOCTH; BBIIIOJHEHHE CHELMAIbHBIX 3aJaHUM,
o0ecrnevynBaroIUX KOPPEKIHIO PEeryNalud y4eOHO-TI03HABATEIbHOU JIEATEIHbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJIbTara.

Temarnueckas u TepMuHosIornyeckas jekcuka coorsercrsyer OOIT OOO.

Jns oOyuatontuxcs ¢ 3[IP cymiecTBEHHBIM SBISIOTCS MPUEMBI paOOTHI C JEKCHYECKHM
MaTepuaioM 1o npeamety. IlpoBoaures cneunanpHas padoTa 110 BBEACHHIO B aKTUBHBIN CIIOBaph
00y4Jaromuxcsi COOTBETCTBYIOLIEH TepMUHONOTMU. M3ydaemble TEpMUHBI BBOASTCS Ha
MIOJINCEHCOPHOW OCHOBE, o00s3aTelbHa BHU3YyajbHAs MOAJIEPIKKA, aIrOPUTMbI pabOTHl C
OTIpe/IeNIieHUEM, OITOPHBIE CXEMBbI JIJISl aKTyallu3alluid TEPMUHOJIOTHH.

PABOYASA ITPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KJIIACCBI Lean
H3y4eHHUs1 y1eOHOro Kypca

Anrebpa sBIsSETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHa OOecredyuBaeT
W3y4YeHUe JPYTuX AUCIHUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M TYMAaHHTAPHOTO IIMKJIOB, €€
OCBOEHHE HEOOXOAMMO JJIsl MPOAOKEHUsT 00pa30BaHMs U B TIOBCETHEBHOM Xu3HU. PazBurtue y
00y4aromuxcsi HAy4YHBIX MPEICTaBICHUM O MPOMCXOKICHUUH CYIIHOCTH alnreOpanyeckux
abcTpakiui, crnoco0e OTpaKeHUs] MaTeMaTH4YeCKOW HaYKOH SIBICHUU M MPOLIECCOB B MPUPOJIE U
oOmiecTBe, poJIM MaTeMaTHYECKOro MOJECIUPOBaHUS B HAy4YHOM I[IO3HAHUUM U B IPAKTHUKE
croco6cTByeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M Ka4ECTB MBIIUICHHSI, HEOOXOIUMBIX
JUIS ajanTalud B COBpeMeHHOM ImdpoBom oOmiectBe. M3yuenne anreOpbl €CTECTBEHHBIM
o0Opa3om obecrieunBaeT pa3BUTHE YMEHUS HAOIIOAAaTh, CPAaBHUBAThH, HAXOIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JEeNCTBUS U BBIBOABI, (OpMYyNIHpOBaTh yTBEepkaeHUA. OcBoeHHe Kypca anreOpbl odecreynBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHHS] OOYYaIOIIUXCS: OHU HCIOJNB3YIOT JACIyKTUBHBIE U
WHAYKTUBHbBIE pacCyXJeHHs, 0000LIeHNe UM KOHKpPETU3allnio, abCTparupoBaHWe M aHAJIOTHIO.
OOyuenne anreOpe mpearnonaraeT 3HAYUTEIBHBI O0BEM CaMOCTOATEIBHOU JEATEIBHOCTH
00y4aromuxcsi, MO3TOMY CaMOCTOSATEIbHOE pEIlleHUE 3ajady €CTECTBEHHBIM 00pa3oM SIBIISIETCS
peanuzanuen JesTeNbHOCTHOTO MPUHITUTA O0yUeHUSI.

B cTpykType mporpammsl yueOHOTO Kypca «Anredpay» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHHUMAIOT COJIEPXKATEIbHO-METOIUYECKHE TUHUM: «H1cra U BBIYUCTICHUS;

«Anrebpandeckue BBIpAXKEHUs»; «YPABHCHHS U HepaBeHCTBa»; «Dynkuum». Kaxnas u3
3TUX COJEP)KATEIbHO-METOUYECKIX JMHHUNA Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUCHUS
Kypca, €CTeCTBEHHBIM 00pa3oM MeperuieTasich U B3aUMOJICHCTBYS C JIPYTUMH €ro JMHUsSMU. B



XO0Jle M3Y4YeHHs] Kypca OOydaroluMCSl MPUXOAMUTCS JIOTMUECKHU pacCcykKIaTh, HCIOJIb30BaTh
TEOPETUKO- MHOKECTBEHHBIN SI3bIK. B CBsI3W ¢ 3TUM I1e1eco00pa3HO BKIIOYUTH B MPOrPaMMy
HEKOTOpbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIIME BCE OCHOBHBIE pa3felibl MaTeMaTH4eCKOIro
o0pa3oBaHUsi U CHOCOOCTBYIOIIME OBJIAJICHHIO OOY4YalOIIMMUCS OCHOB YHHBEPCAJIbLHOTO
MaTEeMaTHYECKOTO s3bIka. Takum o00pa3oM, MOXKHO YTBEpXKAaTh, 4YTO COJCPKATCIBHON W
CTPYKTYpPHOI 0COOEHHOCTBIO Kypca « Anredpay sIBIsIeTCs €ro MHTETPUPOBAHHBIN XapakTep.

Copnepxanne TMHUM «UKca ¥ BEIYUCICHUSD CITY>KUT OCHOBOM U1 AalIbHEHIIETr0 N3y4eHUS
MAaTEeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO y  OOYYArOIIMXCS  JIOTUYECKOTO  MBIIIICHUS,
(GbOopMHUPOBAHUIO YMEHHS IOJIb30BATHCS aIrOPUTMaMH, a TaKXKe MPUOOPETEHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOIMMBIX MJIsI MTOBCEIHEBHON >KM3HU. Pa3BUTHE MOHSATUS O YHCIE B OCHOBHOM
HIKOJIE CBSI3aHO C pPAlMOHAIBHBIMU U UPPAlHOHAJIBHBIMU 4YHCIaMH, (HOPMHpPOBaAHHEM
MPEACTABICHUI O JEHCTBUTEILHOM 4HKciie. 3aBEPIICHUE OCBOCHUS YUCIOBOM JTUHUU OTHECEHO K
CTapIIeMy 3BeHYy 00IIero 0Opa3oBaHMUS.

Cognepkanue JABYyX alreOpanueckux JIMHUM — «AJreOpandyecKkue BBIPAKCHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHUIO Y O0YUAIOIIUXCS MATEMATHYECKOTO
anmapara, HeoOXOJMMOTO JIUISl PEIICHUS 3a/1ad MaTeMaTUKH, CMEKHBIX MTPEIMETOB M IMPAKTUKO-
OpUEHTUPOBAaHHBIX 3a/1a4y. B OCHOBHOH miKojie y4eOHBIH MaTepuan TPYHIUPYETCs BOKPYT
palMoOHATIBHBIX BBIpAXKEHUU. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTHKU KakK S3bIKa IS
MOCTPOCHUS MaTEeMAaTHUYECKUX MOJeNel, OMMCaHMs MPOLIEeCCOB U SBJICHHUM peanbHOro Mupa. B
3a/1auu 00yueHuUs alredpe BXOAAT TaKXKe JalbHEHIee Pa3BUTHE AITOPUTMHUYECKOTO MBIIIIJICHUS,
HEO0OXOJMMOT0, B YaCTHOCTH, JJII OCBOCHUS Kypca WH(OPMATHUKH, W OBJIAJICHHUEC HABBIKAMU
JIeNyKTUBHBIX paccyxaeHui. [I[peoOpa3zoBaHre CHMBOIBHBIX ()OPM BHOCHT CBOMI crienupuyecKuit
BKJIQJl B pa3BUTHE BOOOPAXKEHUSI, CIOCOOHOCTEM K MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxkanrie  (DyHKIIMOHATIbHO-TpaUUeCcKo  JMHUM  HAICIIGHO Ha  TOJIyYeHHUE
HIKOJIbHUKAMU 3HAaHUN 0 QYHKIMSIX KaK BaXKHEWIIEH MaTeMaTH4eCKONH MOJENU sl ONMUCAHUS U
HCCJIEIOBaHMSI pa3HO-00pa3HbIX MPOLIECCOB U SBJIEHUN B Mpupoze U oduiecTse. M3yuenue aToro
MaTepuana CHOCOOCTBYeT pAa3BUTHIO Y OOYYarOIIMXCS YMEHHS HCIOIb30BaTh pa3iNyuHbIe
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CHMBOJIMUECKHE, Tpaduueckue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPEACTABICHUHN O POIH MaTEMATHKHU B Pa3BUTHH LIMBUIU3AIIUU U
KYJBTYPBI.

MecTo yyedOHOro Kypca B yueOHOM IJIaHe
CornacHo yuebHOMY IIaHy B 7-9 Kjaccax wu3yuaeTcss y4eOHBIH Kypc «Anrebpay,
KOTOPBI BKJIIOUAET CIEAYIOIINE OCHOBHBIC pa3/ieiibl cojaepx aHus: «Uucia m BBIYUCICHHS,
«Anrebpandeckue BEIpKEHU», « Y paBHEHUS U HEPABEHCTBAY, « DyHKIIUNY.
Y4eOHbIif TUTaH Ha U3ydeHue anreOpsl B 7-9 knaccax 2 yaca B Henenmo (68 yaca B roj) B
TE€YEHHE KaXKJ0ro rojia o0y4ueHusl.

CopepxaHue U MPeAMETHBIC PE3yJIbTAThI pa3padaTeiBaeMoil 00pa3oBaTeIbHON
MIPOrpaMMBbI JIOJKHBI OBITH HE HHUXKE COOTBETCTBYIOIIETO COJEPKAHUS U TIPEAMETHBIX
pe3ynbTaToB DenepanibHON alanTHPOBAHHOW OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI.

COHEPXAHME YUEBHOI'O KYPCA (IIO TOAM OBYUYEHUA)



ConeprkaHue B MpeIMETHBIE pe3yJIbTaThl pa3padaThiBaeMOil 00pa30BaTeILHON TPOTrPAMMBI
JIOJKHBI OBITh HE HUKE COOTBETCTBYIOIIETO COJEPKAHUS U MPEIMETHBIX PE3yIbTaTOB
denepanbHON aAanTUPOBAHHONW OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI.

7 KJIACC

Yucna u eviuucnenus

PanmonaJbLHbBIE YHCIA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OAHOM (POPMBI 3amucu 1podeii K
apyroi. IloHATHE pallnOHATIBHOTO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPSJOUYMBAHNE PALlMOHAIBHBIX
yucen. Apudmernueckue 1eiCcTBUA ¢ pallMOHAIILHBIMU YnciaMu. Pemenne 3ai1a4 U3 peanbHon
IIPAKTUKHU Ha YacCTH, Ha APOOU.

CreneHb ¢ HaTypaJlbHbIM IOKa3aTeNleM: OIpelesIeHUe, NMpeoOdpa3oBaHUe BHIpAKEHUN Ha
OCHOBE OIpe/IeNICHUS, 3aIIUCh OOJIBIINX YUCEIL.

[TpoueHTsl, 3aUCh NMPOLIEHTOB B BUJIE IpOoOU U ApoOU B BUAE IPOLEHTOB. Tpu OCHOBHBIE
3aJa4M Ha IPOLEHTHI, PELICHHE 3a/1a4 U3 PEalbHON IIPAKTUKHU.

[TpuMeHeHrEe NPU3HAKOB E€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEI.
PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMasi U 00OpaTHas MPOIOPLMOHAIBHOCTH.

Anzebpauueckue gvlpasicenus

IIlepeMeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOH. JlomycTHMblE 3Ha4YEHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BETHYMHAMU B BHJIE POpMYIIbL. BeraucneHus
o Gopmymnam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PAaBHbIE BBIPAXKEHHUs, MPaBUIIa
npeoOpa30BaHusl CYMM M IIPOU3BEACHUHN, PaBUIIa PACKPHITHSI CKOOOK U MPUBEIEHUS MOA0OHBIX
ClaraeMblx.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpnHowenbl 1 MHOTOWIeHbl. CTeneHs MHOrowIeHa. Cl0XeHHe, BHIYUTaHUE, YMHOKEHUE
MHOTO4JIEHOB. POpPMYJIBI COKPAILIEHHOTO YMHOKEHUS: KBalpaT CyMMBI U KBaJpaT Pa3HOCTH.
dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHHe, KOPEHb YpaBHEHHUs, NpaBuUiia MpeoOpa3oBaHUsl YpaBHEHUS, PaBHOCUIBHOCTD
YPaBHEHUM.

JIuneliHOEe ypaBHEHME C OAHON IIEPEMEHHOM, YACIIO KOPHEW JIMHEWHOTO YpPaBHEHUS,
pelIeHe JINHEWHBIX YpaBHeHH. COCTaBIIEHHE YpaBHEHNH 10 YCIIOBHUIO 331a4u. Pemenne
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

Jluneiinoe ypasuenue c 08yms nepemeHuviMu u e2o cpaguk. Cucrema JIBYX JTHHEHHBIX
ypaBHEHUH ¢ ABYMS TIEpeMEeHHBIMH. Pelienne cuctem ypaBHEHUN CITOCOOOM TTOICTAHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3aa4 € IOMOIIBIO CUCTEM ypaBHEHUN. Koopounamuoi

u cpagpuxu. Oynkuyuu

Koopaunara Touku Ha npsmoi. YUucioBele NpoMexyTku. PaccTosiHMe Mexny AByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cucreMa KoopauHat, ocu Ox u Oy. AGcuucca U OpAMHATa TOYKH Ha
KOOpAUHATHOHU 1uiockocTu. [Ipumepsr rpadukos, 3aganHbix Gpopmynamu. Urenue rpadukoB
pealbHBIX 3aBUCUMOCTEMN.



[Tonsitne ¢ynknuu. I'papuk dynkumm. CpoiictBa (yukuuil. JluHeiHas (QyHkus, eé
rpaduk. I'paduk pynkmum y = kx + b. I pagpuueckoe pewrenue nunetinbix ypagHeHui u cucmem
JUHEUHBbIX YPABHEHULL.

8 KVIACC

Yucna u éviuucnenun

KBaapartHbiii kKopeHb U3 uucna. [lowsamue 06 uppayuonaibHom wucie. ecamuunole
nPpUOIUNCEHUA UPPAYUOHATLHBIX Yucen. CBOWCTBA apH(PMETUIECKUX KBAIPATHBIX KOPHEH U MX
MPUMEHEHHE K TPe0Opa30BaHUIO YUCIOBBIX BBIPAKCHHUM U BHIYUCICHUAM. /[elicmaumensvhbie
yucna.

Crernens ¢ 1ebIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anzebpauueckue gvipasrcenus

KBanpatublii TpéXuieH; pas3jioKEHME KBAaIPATHOIO TPEXWIEHa Ha MHOXUTEIH.
Anrebpanueckasi 1podb. OCHOBHOE CBOMCTBO anredpanyeckoil apobu. CrnokeHue, BbIUUTAHUE,
YMHOXEHHUE, JleleHue anredpandyeckux JpoOeil. PauuoHanbHble BBIp@XKEHHS U UX
nmpeoOpazoBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, popmyiia KOpHEH KBaIpaTHOTO ypaBHEHUs. [eopema Buema.
Pemenne ypaBHEHMIA, CBOAANIMXCS K JIMHEHHBIM W KBaapaTtHeIM. [Ipocteiimme apoOHO-
panuuoOHaIbHbIE YPABHEHUS.

I'paghuueckas unmepnpemayus ypagueHutl ¢ 08yMs NepeMeHHbIMU U CUCEM JTUHEUHbIX
ypasHenuti ¢ 08ymsa nepemenuvimu. IIpuMepsl peleHus: CUCTeM HEITMHEWHBIX YpaBHEHUH C
JIBYyMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJTHON NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEeliHbIe HEpaBEHCTBA C OJHOM nepeMeHHOU. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynkuuu. O6macTh onpeAeneHuss U MHOXKECTBO 3HaueHUN QyHKIuH. CrocoOb
3aanus QyHKIUH.

I'padux ¢ynkuuu. Urenue cBoiictB ¢yHkuuu mo e€ rpaduxy. Ilpumepsl rpapukon
(GYHKINH, OTpaXaIOUMX peaIbHbIe IPOIIECCHI.

DOyHKINH, OHI/ICBIBazIOHH/Ie I;IpﬂMYIO u 06pe}cTHy}0 MPOIMOPLIUOHANIbHBIE 3aBUCUMOCTH, UX
rpaduku. OyHkuuu y =Ly =Xy =V S x.
I'paghuueckoe pewienue ypaguenuil u cucmem ypagHeHul.

9 KJIACC

Yucna u eviuucienus

HeiicTBUTEIbHBIE YHCJIA

PanmonansHble YuCna, uppayuoHaibHovle YUcid, KOHeuHble U OecKOHeuHble 0ecsimuyHble
0pobu. Muooicecmeo oelicmeumenvHuix yuces, 0etcmaumenbHvle YUCid KAk OeCKOHeyHble
decamuunvle OpooOU. Bzaummno 00HO3HAYHOE COOMBEMCmaEUe MedHcoy
MHOIHCECMBOM OeUCMBUMENbHBIX YUCE U KOOPOUHAMHOU NPAMOLL.



Cpasnenue Oelicmeumenvhvlx yucei, apupmemuyeckue 0eucmeus ¢ 0eucmsumenbHuiMu
yycamu.

N3mepenus, npudaukeHust, OeHKH

PazMepbl 00BbEKTOB OKPYKAIOLIET0 MUPA, JIUTEIBHOCTD IIPOLIECCOB B OKPYKAIOILEM MUPE.

[TpubnnxEéHHOE 3HaYeHNE BEIMYHUHBI, TOYHOCTh NpUOIHKeHus. OKpyIieHue Ynucell.
[Tpukuaxa u OLleHKa Pe3yJIbTaTOB BBIYMCICHUN. Ypasnenusn

U HepaeeHcmaea

YpaBHeHMsI ¢ OTHOM NepeMeHHOMH

JInneiiHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOASIIMXCSA K JINHEHHBIM.

KBanpatHoe ypaBHeHnue. Pemenue YpPaBHEHUH, CBOJSIIMXCSH K
KBaJlpaTHbIM. bukBaipatHoe ypaBHeHUE. [Ipumepsl pewienus ypasHenuii mpemuoeti U 4emeeépmotl
cmenemell pasnodceHuem Ha MHOICUMENU.

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

Pemennie TeKCTOBBIX 3aJ1a4 aNredpanyeckuM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ ABYMs IEpEeMEHHBIMHM U ero rpaduk. PemeHue cucreM AByX JTMHEHHBIX
YPaBHEHUN C JByMs NEPEMEHHBIMH. PelleHune cucteM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JUHENHHOe, a Jpyroe — BTOpPOH cTeneHu. ['paduueckas uHTEpnpeTalnys CUCTEMbl YpPaBHEHUN C
JIBYMsI IIEPEMEHHBIMU.

Pemenue TekCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM.

HepagencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPaBEHCTB C OJHOW IIEPEMEHHOHN. PerieHue cucreM JIMHEHWHBIX
HEpaBEHCTB C O/HOM mnepemeHHOll. KBajgpaTHble HepaBeHcCTBa. I'paduueckas MHTEpHpeTarys
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

Dynkuyuu

Ksagparuunas ¢ynkuus, e€ rpadpux u cpoiictBa. [lapabona, KOOpIAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIbl.

k
:,\/E,y:_

Ipaduxu pynxmuit: y = kx, y=hkx+ b,y =x% y x U X CBOMCTBA.

Yucnoevle nocnedosamenpHocmu

Onpenenenue u cnocodbl 3a1aHNS YUCJIOBBIX NOC/I€10BATEIbLHOCTEH

[ToHATHE YMCIOBOM MOCHEIOBATEIBLHOCTH. 3aJjaHNE TOCIIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmysoit u GopMyII0ii 17-TO WIIEHA.

ApudmMernyeckasi U reOMeTpUYECKas MPOrPeccum

Apudmernveckass U reomerpuueckas  mporpeccuu.  Dopmynel  #-ro0  uieHa
apu(QMeTUYECKOl U FTeOMETPUUECKON MPOTPECCHii, CyMMBI MIEPBBIX 71 YJICHOB.

H3zo00padicenue unenos apugpmemuueckou u ceomempuyecKol npocpeccuii moykamu Ha
KOOpOUHammuou niockocmu. Jlunelnsiii u s9kcnoneHyuanbHuii pocm. CrodicHvle NPoyeHmul.

KoHTposbHO-u3MepuTeIbHbIEe MATEPHAJIBI

[IpoBeneHne ONEHKHU AOCTMXKEHUN IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS y4eOHOTO
npeaMeTa MpoBOIUTCS B (hOpMe TEKYIIEro M pyOeKHOTO KOHTPOJIS B BHUJE: KOHTPOJIBHBIE
paboThl, caMOCTOSITENbHBIE PAa0OTHI, 3a4eThl, MaTeMaTHYECKHE NWKTAHTBI, MPaKTUYECKUE
paboThI, MUCHEMEHHBIN OTBET MO0 MHAUBHIYIbHBIM KApTOUKAM-33JaHUSIM, TeCTHpOBaHue. JlJis



obyuarontuxcst ¢ 3[IP Bo3MoOkHO HM3MeHeHHe (OPMYIMPOBKH 3aJaHW Ha «IOIIArOBYIOY,
aIanTalMio TpeagaraeMoro oOyd4aromeMycs TEeCTOBOrO (KOHTPOJBHO- OLIEHOYHOTO)
MaTepuaia: HMCIOJb30BaHUE YCTHBIX M NMHCbMEHHBIX WHCTPYKLUHWH, YNPOILICHHE JTMHHBIX
CIIOXKHBIX (HOPMYIHPOBOK MHCTPYKIMI, pEUIeHHEe C ONOpOM Ha airoput™, obpasell,
UCIIOJIb30BaHUE CIIPABOYHON MH(POPMAITUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O

OBPA3OBAHUA TUNYHOCTHBIE PE3YJIBTATDI:

MOTHBALIUSI K OOYYEHHIO MAaTEMATUKE U 1IeJIEHAIIPaBIEHHON TT03HABATEIBLHOMN
JIeATETLHOCTH; TOBBIIIICHUE YpPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
JeITEIbHOCTD,
TpeOyIOIIyI0 MaTeMaTHYeCKUX 3HAHHM, B TOM 4YHCIIE YMEHHE YYHUTbCS Yy IPYTHX JIIOJEH;
CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIHIO, OBITH TOTOBBIM JCHCTBOBATH B
OTCYTCTBHE TFapaHTU ycmexa; cnocoOHOCcTh oOyuaronuxces ¢ 3[IP k oco3HaHUIO CBOMX
JIeUITUTOB U MIPOSIBIICHUE
CTPEMJICHHS K UX MPEOJI0JICHUIO; CIIOCOOHOCTh K CAMOPAa3BUTHIO, YMEHHE
CTaBUTh JOCTHKHUMBIE LIENH;
yMEHHE pa3jinyaTh yueOHbIE CUTYaIliH, B KOTOPBIX MOKHO JIEHCTBOBATh CAMOCTOATEIHHO,
U CUTYyalluH, TJe CJeAyeT BOCMOIb30BaThCA CIIPABOYHON MH(pOpMaIIMel WK APYyTUMU
BCIIOMOTATEJIbHBIMU CPEJICTBAMU; CITOCOOHOCTh IEPEHOCUTD MOTYyUYEHHBIE B X0OJI€ O0yUECHHS
3HAHUS B aKTYaJbHYIO CUTYAITHIO
(mpu pelieHnH KUTEHCKUX 3ajad, TPeOYIOIMX MaTeMaTHYeCKHX 3HaHUM); CIIOCOOHOCTH
OPUEHTHPOBATHCS B TPEOOBAHUAX U MIPABUIIAX MTPOBEICHHS TIPOMEKYTOUHOMN
A HWTOrOBOM aTTECTAl[MH; OBJIaJ€HHE OCHOBaMU
(buHAHCOBOW TPAMOTHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

Osnadenue ynugepcanibHoIMu Y4eOHbIMU NOZHABAMENbHBIMU 0CUCMBUAMU:
yCTaHABJIMBAThH TIPUYNHHO-CIICACTBEHHBIE CBSI3U B XOJI€ YCBOCHUS

MaTeMaTHYECKOTO MaTephasia; BBIABIATH NEQUIMT ITaHHBIX, HEOOXOAMMBIX IS pEIICHUS
MOCTAaBJIEHHOW 3aJauu; C T[IOMOIIBIO YYHUTENs BBIOMpPATh CIOCOO  pelieHus
MaTeMaTHYeCKOM 3aauun (CpaBHUBATh

BO3MOYKHBIE BapUaAHTHI PELICHHUs); TPUMEHATh U MPeoOpa30BhIBaTh 3HAKK M CHUMBOJIBI B XOJI€
pEIIeHUS] MaTeMaTHIECKUX

3aj1a4; yCTaHABIIMBATh HCKOMOE M JAHHOE MPH PEIICHUH MaTeMaTHYECKOW 3aaul; TOHUMATh
UHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMUHBIX BUJOB U ()OPM IpEICTABICHHUS;
WITIOCTPUPOBATh pellaeMble 3aauu rpaguueckumu cxemMamu; 3¢ (HEeKTUBHO 3alIOMHUHATh
U CHUCTEMaTU3HpOBaTh HH(DOPMALIHIO. TOHUMATh U UCIIOJIB30BaTh MaTEMAaTUYECKUE
CpeCTBa HArSIIHOCTH (TpaduKH,



JYarpaMMsl, TaONMLBI, CXEMbl W JAp.) UId WUIIOCTPAlMM, WHTEPIpPETallud, apryMEHTalUH.
O6nadenue  yHUGEPCANbHLIMU  YUEOHBIMU  KOMMYHUKAMUGHLIMU  OEUCMEUAMU:
OpPraHU30BBIBATh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO AEATEIBHOCTh C YUUTENIEM U
CBEPCTHHKAMH B MPOLIECCE PELICHUS 33/1a4; B3aMMOACHCTBOBATh U HAXOIUTH OOIINE CIIOCOOBI
paboThl; paboTaTh B rpymIe: HaXOAUTh
o01iee pelleHne M pasperiath KOH(IUKTH HA OCHOBE COIJIACOBAHMs MO3ULMHA M ydéra
MHTEPECOB; CIIylIaTh napTHEpa; (HopMyIupoBaTh, apryMEHTUPOBATh M OTCTaWBaTh CBOE
MHEHHE; IPOTHO3UPOBATH
BO3HUKHOBEHUE KOH(DIIUKTOB MPH HAJIMYUU PA3HBIX TOUEK 3PEHUs U pazpeliaTb KOH(DIMKTH Ha
OCHOBE Y4Y€Ta MHTEPECOB M IO3ULUN BCEX YYACTHUKOB; apIryMEHTHUPOBATh CBOIO IO3ULMUIO U
KOOPJMHUPOBaTh €€ C MO3MLHUAMH MapTHEPOB B COTPYAHUYECTBE IIPHU BBIPAOOTKE 0OOILEro
pelIeHusT B COBMECTHOM JEATENbHOCTH; BBIIOJIHATH CBOIO 4YacTh pabOThl, JOCTUTATh
KayeCTBEHHOI'O pe3yJibTaTa U KOOPIAUHUPOBAThH
CBOM JIEHCTBUS C JPYTMMU WIEHaMU KOMAaHJbl; OLIEHUBATb

Ka4eCTBO CBOETO BKJIAa B OOIINUN IPOIYKT.

Osnaodenue yHu6epcanbHbiMu YUeOHbIMU PECYTAMUGHBIMU OCTUCEUAMU:

CTaBMTb 11€JI1, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI JJIs pEIIEHUs yUeOHbIX MaTeMaTHUECKUX
npo0ieM; MIaHUPOBATh U OCYLIECTBIATh JAEATEIHOCTh, HAlPaBJIEHHYIO Ha peLIeHHe

3a1a4
UCCIIEI0BATEIBCKOIO XapaKTepa.

(bopMyJIMpOBaTh U yIEPKUBATH YUEOHYIO 3a/1a4y, COCTABIATh IUIaH U MOCIE0BATENIbHOCTD
JNENCTBUI; OCYLIECTBISATh KOHTPOJb IO 00paslly W BHOCUTH HEOOXOJIMMBIE

KOPPEKTHUBBI;

KOHTPOJIMPOBATh MPOIIECC U pe3ysbTaT yueOHOM MaTeMaTH4eCKOl NesTeNbHOCTH; aJeKBAaTHO

OLICHUBATh MPaBUJIBHOCTh WJIM OLIMOOYHOCTH BBINOJIHEHUS yueOHO! 3a/1auH,

e€ OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ pEIICHHUs; CIMYaTh CIoco0

JEHCTBHS U €ro Pe3yJIbTaT C 3a/laHHbIM 3TAJOHOM C LENIbI0 OOHApYKEHUS
OTKJIOHEHUH U OTJIMYMI OT ITAJIOHA.

IPEBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH pPELICHUH Y4eOHOU 3a/1auH;
NOHUMATh IPUYHMHBI, IO KOTOPHIM HE OB JOCTUTHYT TpeOyeMblil pe3yIbTaT AeATeIbHOCTH,
ONpeAeNATh MO3UTHBHBIE U3MEHEHUS U HaIlpaBlIeHUs, TpeOyrole naibHene padoTsl;
PEryIupoBaTh Coco0 BBIPAXKEHHS SMOLIUH.

MNPEAMETHBIE PE3YJIBTATHI

PesynbraThl ocBOeHMs yueOHOrO mpeamera «Marematuka (BKIItoyas anredpy, reoMeTpuio,
BEPOATHOCTh M CTAaTHCTUKY)», paclpeiesieHHble MO rojgaM oO0ydeHus, (opMyJIupyroTcs IO
NPUHIUITY J00aBIEHHS HOBBIX PE3yJIbTATOB OT I'0J1a K FO/Ty, YK€ Ha3BaHHBIE B IPEBIAYIINX T'01aX
MO3UIMH, KaK IPABUIIO, JIOCIIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPEIHOTO
roJia M0 yMOJIYaHUIO BKJIIOYAOT PE3YJIbTAThl IPEIBIIYIINX JIET).



IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS PABOYEN
IMPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHMUS)
OcBoenune yueOHOTo Kypca «Anredpa» Ha ypoBHE OCHOBHOI'O OOILIErO
00pa3oBaHus TOJHKHO 00€CIIEUnBaTh TOCTHIKEHUE CISIYIOIUX MTPEIMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTAaTOB:

7 KJIACC

Yucna u éviuucnenus

BbImonHATE, codeTass yCTHblE M NHMCbMEHHbIE NPHUEMBI, apudMeTHuecKkue IeHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3Ha4YeHUs YHCIOBBIX BBIPAKEHUH; MPUMEHATH PasHOOOpasHBIE CIIOCOOBI U
OpuéMbl  BBIUMCIICHUS 3HAUEHHH JPOOHBIX BBIPAKEHHM, colaepXkalmX OOBIKHOBEHHBIE WU
JeCATUYHbIE TPOOH.

Ilepexoaute OoT oHON (OPMBI 3aIIMCHU YMCEN K Apyroil (mpeoOpa3oBhIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B YacCTHOCTH B OECKOHEYHYIO
JECATUYHYIO 1po0b). CpaBHUBATH M YHOPSIOUMBATh pallMOHAIbHBIC YUCIIA.

OxpyrisTh uncna.

BBINOMHATE NPUKUIKY U OLEHKY pe3y/bTaTa BBIUMCICHUM, OLICHKY 3HAaYCHUM YMCIIOBBIX
BBIPAKCHU.

BbInonHATe AEMCTBUS CO CTENEHSIMH C HATypajbHBIMU IOKa3zaTelsiMH (C OMOpOW Ha
CIPAaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHHE Ha MHOYKUTENIN HATypaJIbHbIX YHCEI.

Pemarp mpocreiiiiine mpakTUKO-OPUEHTHPOBAHHBIE 3aaud, CBA3aHHBIE C OTHOIIEHHEM
BEJIMYMH, NPONOPLUOHAIBHOCTBIO BEIWYMH, IMPOLIEHTAMHU; HWHTEPIPETUPOBATh PE3YJILTATHI
pelieHus 3a7a4 ¢ y4€TOM OIpaHUYEeHHM, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxcenusn

OpueHTHpOBaTbCS B MOHATUSAX M ONEpUpPOBaTH Ha 0a30BOM YpOBHE alreOpandeckoi
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHust OyKBEHHBIX BhIPAKEHUH MPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BrImonHATE MpeoOpa3oBaHus LEI0r0 BEIPaXKEHUS! B MHOTOUWIEH MPUBEICHUEM M10100HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOMKEHUE OJIHOYJIEHAa Ha MHOTOWIEH M MHOrOuYJIeHa Ha MHOTOYJIEH,
OpUMeHATh (OpMYJIBl KBaJpaTa CyMMbl W KBajpaTa pa3HOCTH (C OMOpOH Ha CIPaBOYHYIO
nHpopMaIuIo).

OcCyIIEeCTBIIATh Pa3I0KEHNE MHOTOWIEHOB HAa MHOMKHUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOMKHUTEJS, IPYHNIUPOBKH ClIaraeMbIX, MPUMEHEHUsS (OpMYJ COKpalIEHHOTO
YMHOXXEHUS (C OMOPOii Ha CIIPaBOYHYIO MH(OpPMAIHIO).

[IpumensaTs mnpeoOpa3oBaHUs MHOTOWIEHOB JUIS pELICHHS pa3IUuYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTHKU.

Hcnonb30BaTh cBOWCTBA CTENEHEH C HATYpaJlbHBIMH MOKa3aTeNsIMU ISl IpeoOpa3oBaHus
BBIPQXXEHHH (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAITHUIO).



Ypasenuenus u nepasencmea

Pemarp nuHeilHble ypaBHEHUs C OJHOW MEpEeMEHHOW, MPUMEHSS MpaBuia Mepexonia OT
UCXOJAHOIO YypaBHEHUS K paBHOCUIBHOMY eMmy. lIpoBepsTh, sBIS€TCS JIM 4YMCIO KOPHEM
YpaBHEHHUS.

NwmeTts npeacraBieHue o rpadpuyeckux METoax Mpy pelIeHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupats nprMepsI ap YUCEIL, SBIISIOIINUXCS PEILICHUEM JIMHEHHOIO YPaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TUIOCKOCTH Tpa(uK JHUHEHHOrO YypaBHEHHS C JIByMs
MIEPEMEHHBIMHU; MOJIb3YSICh IPAQUKOM, IPUBOIUTEH MPUMEPHI PELICHUS YPaBHEHHUSI.

Pemarb cuctembl ABYX JTUHEHHBIX YpaBHEHHUH C JBYyMsl MEPEMEHHBIMH, B TOM 4YHCIIE
rpaduvecky (C Ormopoil Ha aNTrOPUTM YUEOHBIX JCHCTBUI).

CocTtaBndth (110Ciie COBMECTHOI'O aHAJIN3a) U PelllaTh JUHEHHOE ypaBHEHUE UM CUCTEMY
JUHEHHBIX YpaBHEHHM MO yCIOBHUIO 3a/la4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MTOJTYYEHHBIN pe3yJIbTar.

Koopounamut u zpaguxu. @ynkyuu

N300paxaTh Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, HHTEpBAJIbl; 3allMChIBATh YHUCJIOBbIE MPOMEKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtmeuaTs B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHWHATaM; CTPOUTh
rpaduxu nuHenHbIx pyHkiuid. Ctpouts rpaduk pynkuun y = kx + b.

OnuceiBaTh € MOMOIIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTH MEXIy BEIUYMHAMHU (10
QITOPUTMY YUEOHBIX JEHCTBHI): CKOPOCTh, BPEMs, PACCTOSHUE; LI€Ha, KOJINYECTBO, CTOMMOCTb;
MIPOU3BOIUTENBHOCTbD, BpEMsl, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpeACTaBICHUS W aHalu3a WH(OpPMAIUK; U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KJIACC

Yucna u eviuucnenus

Hcnonbs3oBarh HayanbHbIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHHUS, OKPYTJEHUS W BBIYUCICHHH, H300paxkaTh ACHCTBUTEIBHBIE YHCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMeHsITh MOHSATHE apU(PMETHUECKOTO KBaJIPATHOTO KOPHS;, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YSI PH HEOOXOMMOCTH KAJIBKYJISITOP; BBITIOIHATH MPOCTEHIINE MpeoOpa3oBaHms
BBIPKEHUM, COAEpKALUX KBAJIpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonw3oBarh 3amucu OOJBIIUX W MaJbIX YHUCEN C TOMOIIBIO JCCATUYHBIX NIpoOei
creneHei uucia 10.

Anzedbpauueckue svipasrcenus

[IpuMeHATh TIOHSATHE CTEMEHU C IENIBIM TOKa3aTeJeM, BBITIONHITH MPeoOpa3OBaHUs
BBIPAKEHUM, COAEpKAlIUX CTENEeHH C LENbIM IOoKa3aTeiaeM (C HCIOJIb30BAHUEM CIIPABOYHOM
uHpOpMAaLINN).

BBITIONHATE HECTIOKHBIE TOXKIECTBEHHBIE TPEOOPa30BaHUS PAIMOHABHBIX BBIPAKEHUN HA
OCHOBE MPAaBWJI JEHCTBUI HaJl MHOTOWICHAMH U aJlreOpandecKUMH IPOOSIMHU.



PackiagpiBaTh KBaZpaTHBIN TPEXUICH HA MHOXKHATEIIH.

ITpumMensaTh NpeoOpa30BaHMs BBIPAKEHUH JUIsl peIeHUs Pa3IMYHbIX 33a]a4 U3 MaTEMAaTUKH,
CMEXHBIX [IPEIMETOB, U3 PEATbHON IPAKTHKHU.

Ypasnuenusn u nepasencmea

Pemarp JsMHeliHBIE, KBaJpaTHbIE YypaBHEHUS (C HCIOJB30BAaHUEM CIPABOYHOMU
UH(POPMALIMK) U PALMOHAIbHbBIE YPaBHEHUS, CBOJAIIMECS K HUM, CUCTEMbI JBYX YPaBHEHHMH C
JByMsI [IEPEMEHHBIMHU.

IIpoBoauTH IPOCTEHIINE UCCIIENOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHUN, B TOM YHCIIE C
NpUMEHEHHEM IrpauyecKux mpeacTaBieHui (ycTaHaBIUBATh, UMEET JIM YpaBHEHHE WM CHCTEMA
YPaBHEHHH pELIeHNUs, €CIIU UMEET, TO CKOJIBKO, ¥ IIP.) C OIIOPOM Ha aJlTOPUTM y4EOHBIX 1EHCTBUM.

Ilepexoaute OT ciaoBecHOW (HOpMYIUMPOBKU 3agauu K e€ aireOpanyeckod MoJenn ¢
IIOMOUIbI0 COCTABJICHUS YpPaBHEHUsS WJIM CHCTEMbl ypaBHEHUH, WHTEPHPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJy4YEHHBIN PE3ysIbTaT.

IIpuMeHsTh CBOWCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLICHKH; pelIaTh JIMHEHHBIC
HEPAaBEHCTBA C OJHOM IEPEMEHHOM M HUX CHUCTEMbI; JaBaTh TI'papHUUECKYI0 HLIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBarb Ha 0a30BOM YpOBHE (DYHKIMOHAJIbHBIE MOHATHS U S3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0003HAYEHHMs); ONPENCISITh 3HaUYeHHWE (PYHKIMU 1O 3HAYEHUIO apryMeHTa;

OIpeIeNIATh CBOMCTBA (PYHKLUH 110 €€ TpaduKy.

k

o — 2 _ 3 — \/— = -
Crpouts rpaduku 371€eMEeHTapHbIX QYHKIMHA BUja, y — X - )V = X' )V X,y x

ONMCHIBaTh CBOMCTBa 4YHMCIOBOM (yHKIMM 1o e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIpaBJIAIOIIEeH TOMOIIBIO).

IKJIACC

Yucna u eviuucnenus

CpaBHUBaTh U YIOPSAI0UMBATH PALIMOHAIBHBIE U HPPALlMOHATIbHBIE YU CIIA.

BI)IHOJ'IHSITI) apI/I(i)MeTI/ILIeCKI/Ie I[GflCTBI/ISI C paHI/IOHaJ'II)HI)IMI/I qHucjiaMu, couyeras YCTHI)IC nu
MMCbMEHHBIE TPUEMBI, BBITTOIHATH BBIUUCICHUS C UPPALIMOHAIBHBIMU YUCIIAMH.

Haxom/m) 3HAYCHUA CTeHeHefI C LICJIBIMU ITIOKa3aTCIIsIMU U KOpHefI; BBIYUCIIATH 3HAYCHUA
YUCJIOBBIX BBIPAKEHUH.

OKpyriarh JOeHCTBUTEIBHBIE YHWCIA, BBIMOJHATH NMPUKHUAKY pe3yibTaTa BBIYMCICHH,
OHeHKy YU CJIIOBBIX BBIpa}KeHHﬁ.

Ypasnuenus u nepasencmea

Pemate nuHEWHBIE W KBaJgpaTHbIE YPAaBHEHHMs, YPAaBHEHMs, CBOJSAIIMECS K HHM,
npocTeiimme ApoOHO-palMOHAFHBIC YPaBHEHUS.

Pemare mpocreiimye cucTeMsl IBYX JIMHEMHBIX YPAaBHEHHUU C JIBYMs IEPEMEHHBIMU U
CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SBJISETCS JUHEHHBIM (110 BU3YaJIbHOM
ornope).

Pemarp mpocTeiiime TEKCTOBBIE 3adaud anreOpamyecKuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUS] YPABHEHUS UJIM CUCTEMBI IByX YPaBHEHUH C JBYMS IEPEMEHHBIMH.



[IpoBoauTH MIpOCTEHIIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHMI, B TOM YHUCITE C
NpUMEHEHHEM IrpapuyecKux mpeacTaBieHui (ycTaHaBIUBATh, UMEET JIM YpaBHEHHE WM CHCTEMA
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; H300pakaTh peIICHUE
HEPAaBEHCTB Ha YHCIJIOBOW MPSIMOM, 3aMIUCBHIBATH PEILIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHWE CUCTEMbl HEPABEHCTB Ha YHCIIOBOH IMPSMOH,
3aMUChIBaTh PEIICHHUE C TTOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3a7au.

Dyukyuu

PacnioznaBath pyHKIMK U3yueHHBIX BUIOB. [l0Ka3bpIBaTh cCXeMaTHUECKH PACIIOIOKEHHE Ha
KOOPJMHATHOI MI0cKOCTH rpadukos GyHKumMiA Buga: y = kx, y = kx + b, y = ax* + bx +c, y = x

3 k
) = = -
V= VY x B 3aBUCHMOCTH OT 3HaYeHUH KOA()(HUIIHEHTOB; ONMCHIBATH CBOWCTBA (PYHKIIUH.

Crpouth U n300pakaThb CXEMAaTUYECKHU I'paUKU KBAaJPAaTUYHBIX (YHKLUUH, ONUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA MO UX TpadrKaMm.

PacniosnaBate  kBajpatuuHyto (QyHKOHIO 10  (opmynie, TNPUBOAWTH MPHUMEPHI
KBaJPaTUYHBIX QYHKLUUH U3 peabHON KU3HU, PU3UKHU, FEOMETPHUH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

Pacrnio3HaBaTh apu(pMeTHUECKYI0 U T€OMETPUUYECKYIO IIPOrPECCUH MIPU Pa3HBIX CIIocobax
3a/1aHus.

BbINOMHATE BBIYMCIEHUS C HUCIOJNB30BaHUEM (OPMYJ A-TO 4WieHa apu(pMETHUYECKOH U
TreOMETPUYECKOM TMpOrpeccuii, CyMMbl MEpBBIX # WIEHOB (C ONOpPOW Ha CIPaBOYHYIO
nH(OopMaInIO).

Pemate 3aa4m, CBA3aHHBIE C YUCIOBBIMHU ITOCIIEIOBATEIBLHOCTSIMH, B TOM YUCIIE 33]1a4U U3
peasbHOM JKU3HU (C UCTIOIb30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHMUA)

TemaTtudeckoe IMJIAaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOAUMBIX HAa OCBOCHHUC KaH(ﬂOﬁ TCMBI yqe6Hor0 Kypca

«Anrebpa» aIanTUPOBAHHON OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs 00YyJaIOUINXCS C 3aJIePKKON
MICUXHYECKOTO Pa3BUTHSI, B [IEJIOM COBMAJIAIOT C COOTBETCTBYIOIIUM pa3jielioM pabodel mporpaMMbl y4eOHOTO Kypca « Aireopar»

00pa30BaTeNbHOIl MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa3oBaHus

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne /i Kontposbubie | IIpakTnueckue
MPOrpaMMbl oOpa3oBaTe/ibHbIE
Bcero padoThI padoThI
pecypchl
Ywucaa v BeaucieHus. PanmoHansHbIe bu6anoreka LIOK
1 qyucia 19 1 0 https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
2 Anrebpanyeckue BbIpaKeHHs 19 1 0 https://m.edsoo.ru/7f415690
bu6nunorexa LIOK
3 YpapHeHus 1 HEPABEHCTBA 13 1 0 https://m.edso0.ru/7f415b90
but6mmorexa [IOK
4 Koopannarst u rpaduiu. QyHKmn 15 1 0 https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
5 [lopropenue 1 06o0menme 2 1 0 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM Kontpoabnbie | IIpakTuueckue (uudposbie)
Ne n/m NPOrpaMMbl Beero paGoThi paGoTHI o0pasoBaTebHbIe
pecypchl
bu6nuoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 11 0 0 https://m.edsoo.ru/7f417af8
Yucna u BeraucieHus. CTCIIEHb ¢ EIbIM bubnunoreka LIOK
2 noKazarejieM 4 0 0 https://m.edsoo.ru/7f417af8
Anrebpanueckue BeipaxkeHus. KBaapaTHbeii bubnnorexa [JOK
3 TPEXUIICH 2 1 0 https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BhIPaKCHHUS. bubmmoreka [JOK
4 Anrebpanyeckas ApoOb 11 1 0 https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie bubnnorexa [JOK
5 YpaBHEHUS 11 ! 0 https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
6 YpaBHEHUU 10 0 0 https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 9 1 0 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 ®yHK1uu. OCHOBHBIE TOHATHUS 3 0 0 https:/m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 Dynkuwn. Jucnossie GpyHKIA > 0 0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 IlosTopenne 1 obobmenne 2 ! 0 https://m.edsoo.ru/7f417af8
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OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
9 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Kontposbusbie | IlpakTHueckue
MPOrpamMMmbl o0pa3oBaTe/ibHbIE
Bcero padoThI padoThI
pecypcebi
Uucna u Berunciienus. JlelcTBUTENbHEBIC bubmuorexa [JOK
1 qucia 6 0 0 https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C bubnnoreka [JOK
2 OJHOU MepeMEHHOM 10 1 0 https://m.edso0.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnnoreka [JOK
3 ypaBHEHUU 10 1 0 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 12 1 0 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
S DyHKIMH 12 1 0 https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
6 YucioBeI€ MOCIIEN0BATEIBHOCTH 10 1 0 https:/m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bu6mmoreka [IOK
7 3HaHUU 8 1 0 https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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7 kaacc (68 u)

Ha3Banmue
pa3aena (Tembl)
Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

4acoB)
Yucaa u [ToHsiTHE paOHATIBLHOTO YHCIIA. CucTreMaTH3HPOBATH U 000ramIaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BbIYUCJICHUS. Apudmernueckue AeMCTBH ¢ pallMOHATBHBIMU YHCIAMH. U JECATUYHBIX APOOSX.
PaunonanbHbIe CpaBHeHue, yropsI04YMBaHNE PAIIIOHAIBHBIX YHCET. CpaBHUBATBL M yNOPSA0YHBATEL JAPOOH, NPeOOPa3OBLIBAs MIPH
yHciaa CrerneHb ¢ HATYpaIbHBIM MTOKA3aTEIICM. HEOOXOIUMOCTH  JECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(19 ) Penrenne OCHOBHBIX 3aa4 Ha APOOH, IPOLIEHTHI U3 PEAIbHON | OOBIKHOBEHHBIC B JCCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO

IIPaKTUKH.
IIpy3zHaku  #AE€IUMOCTH, pa3IOKEHUS Ha MHOXKHTEIIN
HaTypaAJIbHBIX YHCEI.

Peanbubie  3aBucumoctu. Ipsamas u oOparHas
MIPONOPLIHUOHAIBHOCTH.

JIECATUYHYIO POOB.

IIpumeHsaTr  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPA’KEeHHMM, COJCpKAIINX
OOBIKHOBEHHBIE M  JECATHYHBIE JApOOU: 3aMEHATh TpHU
HEOOXOJUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JICCATUYHOU, TIPUBOJUTEL BEIpaXeHHE K (hopme,
HaubOosnee yaoOHOM Ui BBIYMCIEHUH, MpPeoOpa3OBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXXEHHE M JEJIEHUE JECATHYHBIX
Ipo0eil K IEHCTBUAM C LENBIMU YUCIaMu (TIpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

I[puBoAMTL 4YHMCIOBBIe U OyYKBeHHBbIe MPHUMEPBI CTEIICHU C
HaTypaJIbHBIM TIOKa3aTesieM, OOBSCHSSA 3HA4YCHHUS OCHOBAHUS
CTEIIEHU W IIOKa3aTeNs CTEICHU, HAXOAWTh 3HAUCHHMS CTEICHEH

BHA a (a — mroboe parmoHAIBHOE YUCIIO, 1 — HATypaJIbHOE
YHCII0) C ONOPOi Ha CIIPABOYHYIO HH(POPMALIHIO.

[Tonumats cMbICA 3aMMCH OONBIIMX YHCEJ € MNOMOUILIO
AeCATHYHBIX Apo0deii U creneHel ynciaa 10, npumMeHsATs UX B
peaJibHbIX CUTYalMsX.

IIpuMeHSTH IPU3HAKU IEIMMOCTH, PA3I0KEHUSI Ha MHOXHUTEINN
HaTypaJIbHbIX YHCET.

PemaTs mpocreiiime 3aga4m Ha YaCTH, IPOLEHTHI, TIPOTIOPLIUH,




Ha HaXOXKJIeHUE IPoOu (IIPOLIEHTA) OT BEJIMYMHBI U BEIIMYUHBI 1O
e npoOu (TporieHTy), npodu (TPOIeHTa), KOTOPBIA COCTABIISET
oHa BeJIMuKHa OT Jipyrou. IlpuBoauTh, pazouparb, OLEHUBATH
pa3IMYHbIC PENICHUS, 3alMCH PEIICHU TEeKCTOBBIX 3aj1ad.

Pacno3HaBaTh U 00BSICHATH, ONTUPASACH Ha ONpEeNICHUs, PSIMO
MPOIMOPLHUOHANIbHBIE u o0OpatHO MPONOPIUOHATILHBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH MPUMeEPHI STHX
3aBHCHUMOCTEl W3 pealbHOT0 MHpa, U3 JPYTUX Y4YEOHBIX

MIPEAMETOB.
Pemarp npocreliline NMpakKTHKO-OPHMEHTHPOBAHHbIE 3aJa4H
HAa  JApo0M, TPOUEHTbl, MNPAMYWW H  O0paTHYIO
NPONOPUMOHATBHOCTH, IPONOPLMH.

Adaredopanuyeckne | bykxsennsie Boipaxkenus. Ilepemennsie. JJonmycrumele 3HaueHusOBIaaeTh Ha 0azoBoM YpPOBHE anreOpandecKoi

BbIPasKeHU S nepeMeHHbIX. DOPMYJIBL. TEPMHUHOJIOTHEN M CHUMBOJIMKOW, NPHUMEHATH €€ B Ipolecce

(19 4) [Ipeobpa3zoBanme OYKBEHHBIX BHIPAXKEHHIA, PACKPHITHE CKOOOK | OCBOEHHMsS y4e€OHOIo Marepuala.

U TIPUBE/ICHUE MOI00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeeM.
MHoOrouneHsl. Cnoxenue, BBIYMTAHUE, YMHOKECHUE,
MHOTOWwIeHOB. DOPMYJIbI COKPAIEHHOTO YMHOKEHHS.
Pa3noxxeHrne MHOTOYWIEHOB Ha MHOXKUTEH.

HaxonuTth 3HaueHHs OyKBEHHBIX BBIPRXEHUH MNpPU 33JaHHBIX|
3HAYEHUAX OYKB; BHIIOIHATH BBEIYUCIEHHS IO (hopMyIIaMm.
BbinosHATL npeoOpazoBaHus LIE€JIOTO BBIPAXXKEHUSI B MHOTOUJIEH
MIPUBEIEHNEM NIOJIOOHBIX CIIaraeéMbIX, PACKPHITUEM CKOOOK.
BbINOJHATL yMHOKEHHE OJHOUYIEHA HAa MHOIOWIEH U
MHOTO4YJIeHa Ha MHOTOYJIEH, NPUMEHAATh (OpMyJibl KBajpara
CyMMBbl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
UH(pOPMALIHIO.
OcylecTBJIATH Pa3I0KEHHE MHOTOWIEHOB HA MHOXKUTEH
myTEM BBIHECEHUS 32 CKOOKHU OOIIEro MHOXKUTEIS, TPUMEHEHUS
bopMyIIbI bopmyn
COKpAIIEHHOTO YMHOXEHUS C OMIOPOM Ha CIIPABOYHYIO
UH(OPMALIHIO.

Pa3HOCTH KBaapaTos,

IIpuMensiTh mpeoOpa3oBaHWE MHOTOWICHOB [UIS pPELICHHUS
pa3IMYHBIX 3a]a4 HU3 MATEMATUKH, CMEXKHBIX IIPEIMETOB, W3
peaNbHON IPAKTUKHU.




3HAKOMMTBCS € MCTOPHEH Pa3BUTHSI MATEMATHKU.

YpaBHeHus1

H HEPABCHCTBA
(13 1)

YpaBHEeHHE, NIpaBUIIA npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTbh YPaBHEHMIA.

JInneliHoe ypaBHEHHE C OHOU IIEPEMEHHON

[EpEMEHHOM, PEIICHUE JTMHEWHBIX ypaBHEHUN. Pelenne 3a1ay
C TIOMOIIBIO YPaBHEHUN.

Vlunetinoe ypasHenue ¢ 08yMsl NepeMeHHbIMU U e20 SPAPUK.
Cucrtema ABYX JIMHEWHBIX ypaBHEHUH C JIByMs NIEPEMEHHBIMH.
Pemenue cucteM ypaBHEHHUN CHOCOOOM TIOACTAaHOBKU |
CIIOCOOOM CIIOKEHHS.

PemaTe IMHETHOE YpPAaBHEHHE C OJTHOM IIEPEMEHHOM, PUMEHAS
NMpaBUJIa TIepexoja OT UCXOAHOIO YPaBHEHHS K PAaBHOCUIBHOMY
emy Oosiee mpoctoro Buja. IlpoBepsATs, ABIAETCA 1M KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITonOupars npuMepnl Nap YHUCEN, SBISIOIIMXCSA PELICHUEM|
JIMHEMHOI'O YPAaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CTponTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHUHEHHOTO
YpaBHEHUSI C JIByMSl NE€peMEHHbIMU (TpU HEOOXOAMMOCTH C
MCTIOJIb30BAHUEM CMBICIIOBOM OIOPHBI); MONB3YACh TIpaduKoM,
MPUBOAUTEL NIPUMEPHI PELICHUS YPABHEHUS.

HaxonuTh pelieHue CHUCTEMbl [BYX JIMHEHHBIX YPaBHEHUU C
NTBYMsI IEPEMEHHBIMU C OTIOPOM Ha aJITOPUTM Y4EOHBIX IEHCTBHM.
CocTaBJisITh M peliaTh YPaBHEHUE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJaud, WHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IIOJy4ECHHBIM pe3yibTaT C OIOpPOM Ha

BOHpOCHLIf/'I IIJ1aH.




Koopaunatsl u
rpagpuku.
DyHKIUH
(154)

KoopaunaTa TOUKkH Ha NpsIMON. YUCIIOBBIE TPOMEKYTKH.
PaccTosHne Mexay IByMs TOYKaMU KOOPAMHATHOM IPSIMOU
[IpssMoyronbHas cucremMa KOOPAMHAT Ha INIOCKOCTH. IIpumepsl
rpaduKoB, 331aHHBIX (hopMyIaMu. UTeHne rpauKoB pealbHbIX
3aBUCUMOCTEH.

[lonsartue ¢ynkuuu. ['papux ¢ynxmum. CpolicTBa (yHKIMHA.
JIuneitnas pynkuus. [loctpoenne rpaduka mMHeHHON QyHKIMH.

['padux pynkuum y =kx + b.

N300paxkarh Ha KOOPJMHATHOU MPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpJAMHATaM, JIy4M, OTpPE3KH,
MHTEPBAJIbl; 3aMICHIBATh UX Ha aJireOpanieckoM si3bIKeE.
OTMeuaTh B KOOPAMHATHOM NJIOCKOCTH TOUYKH IO 33JaHHBIM
KOOp/AWHATaM; CTPOHUTh Tpa(UKH HECIOKHBIX 3aBHCUMOCTEH,
3aJlaHHBIX (OpPMyJIaMH, B TOM YHCJIE C IMOMOILIBIO IHUPPOBBIX
TabopaToOpUid.

I[IpumeHsiTh, HM3y4YaTh NPEeHMYIIECTBA, HHTEPNPETHPOBATH
rpadUuecKuil croco0 MpeICcTaBICHNS U aHATN3a Pa3HOOOpa3HOM
PKU3HEHHOU nH(pOopManuu.

OcBauBaTh Ha 0a30BOM ypOBHE NOHATHE (DYHKLUH, OBJIAJEBATh
(yHKIIMOHATLHOW TEPMHUHOIOTHEH.

Pacno3naBarth nuHelHy0 QyHKIMIO ¥ = kx + b, onucbIBaTh €€
CBOIMCTBA B 3aBUCUMOCTH OT 3HAYCHUH KO3PPuImeHToB k u b (ipu
HEOO0XOIMMOCTH C OTOPOI Ha aJITOPUTM MpPaBUIIA).

Crpoutb rpaduku TMHEHHON QyHKIMH, QyHKIUU Y = kx + b

Hcnoab3oBaTh HHGPOBBIE pecypehl s TOCTPOSHUS rpaduKoB
GYHKIUN U U3y4YEeHHS UX CBOWCTB.

IIpuBoauTL NpUMEpPHl JIMHEWHBIX 3aBUCUMOCTEH B PEAIBHBIX]
IIPOLIECCAX U SABIICHUSX.

IloBTOpEHME

H 00001IeHHE
(2 4)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca,

000011IeHNE 3HAHUH.

BbiOupaTrh, TNPUMEHATH  CHOCOOBI  CPAaBHEHUS  YUCEIl,

BBIYMCIICHH, peoOpa3oBaHUll  BBIpAXKEHHI, pelieHusy
YpaBHEHHH MpHU HEOOXOAMMOCTH C HANPABJISAIOMIEH MOMOIIBIO.
OcyumecTBIAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONPOBEPKY pe3yJibTaTa BBIYHCICHUH, TPeoOpa3oBaHU,
IIOCTPOEHUN.

Pemates npocreiiue 3aga4u U3 peaibHON )KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHMSA U1 DPEIICHMs 3adad M3 APYyrux
IIPEAMETOB.

Pemars mnpocreiiliie TeKCTOBbIe 3aJa4H, CPABHHUBATD,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.




8 ku1acc (68 u)

Ha3Banue pa3jgena

(TeMbl)
OcHoBHOe co/iep:KaHue OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIHNXCS
Kypca (4ucio
4acoB)
Yucaa u KBanpaTnblii kopenb u3 uncna. [lonsmue 06 uppayuonaibHom DopMyIHPOBATH ONpeleIeHUe KBAaIpaTHOIO KOPHS U3 4YHMCIIA,
BBIYHMCICHUS. yucne. Jlecamuynvle NPUOTUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(MeTHyecKoro KBaJIpaTHOrO KOPHS MPH HEOOXOAMMOCTH C
KBanparnsie Heticmeumenvnvle uucia. Cpagnenue 0eticmeumenshblx yuce. |BU3yalbHOH OLOPO.

KOPHHU

Apudmernueckuii KBapaTHbII KOPEHb.

le/lMeHﬂTb OICpanyriO U3BJICUCHUA KBAIPATHOTO KOPHA U3




(11 v)

VYpaBHenue Buaa X =a.

CaolicTBa aprupMeTHUIECKHIX KBaJpaTHBIX KOpHEM.

[Ipeobpa3zoBanue YHCIOBBIX  BBIPAKECHUH,
coJleprKalIiX KBaJIpaTHbIE KOPHHU.

YHClia, HCNOJb3YS IPU HEOOXOJUMOCTH KAJBbKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHHU UEIBIMU  YHUCIAMU M|
JNECSITUUHBIMU JPOOSMHU.

CpaBHUBAaTL ¥  yNOPAJOYMBATH  pALMOHANBHBIE U
UppalMoOHaIbHbIEC YKCIIA, 3aIIMCAHHBIE C TTOMOIIBIO KBaJPaTHBIX
KOpHEH MpH HEOOXOMMOCTH C HAIIPABIISIONIECH OMOIIBIO.

2
HccaenoBatnb YpaBHCHHUC X = 4d, HaxXOIUTb TOYHBLIC U

npubImKEHHBIE KOpHU 1Tpu a > 0.

HccnenoBars CBOMCTBA  KBAJpaTHBIX KOPHEH, IIPOBOAS
YHCIJIOBBIE OSKCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJbKYJIATOPA
(komIIBIOTEPA).

IIpuMensiTe cBoiicTBa apugMeTHYECKHX KOpHeH i
npeodpa3oBaHUsl BbIPAKEHH .

BepimoyHATL, mpocTelmue MNpeodpa3oBaHMA  BBIPAKEHUM,
CoJlep/KallMX KBaJpaTHblE KOPHU. BbIpaxkaTb NEpeMEHHBIE W3
FeOMETPUUECKUX U Pu3nYecKuX (HopMys IpU HEOOXOJUMOCTH C
OIIOPO¥ Ha MPaBUJIO.

BoiuncasaTe 3HaYeHUs] BbIPAXKEHHM, COAEpKalIMX KBaJpaTHbIE
KOPHH, UCIIOJIb3YSl IPU HEOOXOIUMOCTH KaJIbKYJISTOP.
Hcnonb3oBare B XOA€ PpEIIEHUs 334ad  JJIEMEHTAapHbIE
MPEJCTAaBICHUS, CBSA3aHHBIE C NPUONMKEHHBIMU 3HAYECHUSIMHU
BEJIMYHH.

3HaKOMHTHLCS C HCTOpHeﬁ Pa3BUTUA MAaTCMATHKHU.




Yucaa "
BBLIYHCJICHHS.
Crenenn c
eJbIM
nokasartejieM
(CR))

Crenenb ¢ uenbiM nokasareneMm. CTaHnapTHasi 3alIUCh YHCHA.
Pa3mepsl 00BEKTOB OKpYXAaromiero Mupa (OT 3JIEMEHTapHBIX
YacTHI] JJO KOCMUYECKUX OOBEKTOB), IITUTEIHHOCTh MPOLECCOB
B OKPYAaroIIeM MUpe.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeeM.

@ opMyIHpPOBATH ONpeIeeHUe CTCIICHH C EJIBIM MToKa3aTeIeM
(pr HEOOXOIUMOCTH TI0 BU3yaJIbHON OTIOpe).

IpeacTaBiasiTh 3anuCch OOJIBIIMX U MAIIBIX YHCEN B CTAHAAPTHOM
BUJIC.
KCIIONb30BaHueM cteneHu 10.

CpaBHUBATBL 4YHCIIa M BEJIMYUHBI, 3alMCaHHbBIE C
Hcnoab3oBarh 3amMch YKHCEN B CTAHAAPTHOM BUAE A
BBIPOXXEHUS Pa3MepoOB OOBEKTOB, MJIWTEILHOCTH IPOLIECCOB B
OKPY’KaIOIIEM MHPE.

DopMyJIMPOBaTh, 3aIMCHIBATH B CHMBOJIMYECKO# (popme 1

WLITIOCTPUPOBATh NMPUMEPAMH CBOWCTBA CTCIICHU C IEJIBIM
nmokazatesieM (Mpu  HEOOXOJUMOCTH €
BU3YaJILHOW OTIOPHI).

HUCIIOJIB30BaAHHUEM

IIpumensiTe  cBolicTBa CTENEHM JUIsl  [PeoOpa3OBaHUS
BBIPDAKECHMM, COJEpXKAIIMX CTENEHU C LENbIM IOKa3aTeleM C
UCIOJIb30BAaHUEM  CIIPaBOYHOM uHGpopManuu. BpINOJIHATH
AEHCTBMSA C YHCIAMH, 3alMCaHHBIMM B CTaHAAPTHOM BHJIE

(YMHOK€HUE, J1eJIeHe, BO3BEICHUE B CTEIIEHB).

Auaredpanvyeckue
BbIPAKECHUSI.
KBaapartnsblii

TPEéXwieH
(O]

KBanpatsslil TpéxuieH. Pa3nokeHue KBaJpaTHOTO TPEXUIICHA)
Ha MHOXUTEIIH.

Pacno3unaBarth
BO3MO’KHOCTB €0 Pa3j0KEeHHsI HA MHOKUTEIH.

KBaJIpaTHBIH ~ TpEXWIEH,  YCTaHaBJIMBATb
PacknagbiBaTh Ha MHOMKHTEIHM KBaJIPATHBIM TPEXUIEH C
HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM NpPHU HEOOXOAMMOCTH C

ONOPO Ha AITOPUTM TMPaABHIIA.




Anredpanuyeckue
BbIPasKeHUSI.
Anredpanueckast

Apoob
(11 9)

Anrebpanueckast ApoOb. JlomycTUMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJISIIUX B alireOpandeckue BeipaskeHus. OCHOBHOE CBOWCTBO
anredpandeckoit 1poou. CokpaiieHue 1pooet.
Crnoxenue, BBIYMTAHHE, YMHOXCHUE U
anreOpandyecknx apoOeil. IIpeoOpaszoBanue
coZiep KalIuX anredpandeckue ApooH.

JeJICHUE
BBIPAKECHU,

3anuceiBaTh anreOpandeckue BbipaxkeHus. HaxoauThb 00iacTh
OTIpe/ICNICHUs] PAIIMOHAIBHOTO BBIPAKCHHUS.

BbINOJHATL YHCIOBBIC MOJICTAHOBKHA U BBIYUC/SATH 3HAYCHUC
JIpoOH, B TOM YHKCIIE C TOMOIIBIO KaIbKYJIATOPA.
@opMyJIMPOBATh OCHOBHOE CBOWMCTBO alreOpandeckoil Apodu u
NPUMEHSTH €ro IS IpeodpazoBaHus APoOCH.

BbINOHATL JAeiicTBUSI ¢ aireOpandecKuMu ApoOsSMHU TpU
HEOOXOJIMMOCTH C HampaBJsiolmed ToMomblo. [IpUMeHsTh
npeoOpa3oBaHusl BBIPAXCHUN JIUIsI PEelICHHs 3a1ad. BhipakaThb
nepemMeHHnble u3 Qopmyn (PU3NYECKUX, TEOMETPUUECKHX,
OIKCHIBAIOIIUX OBITOBBIC CUTYaIlMH) IMPH HEOOXOJIUMOCTH C
HaIPaBJISIONIEH TOMOIIIBIO.

YpaBHeHus u

KBaI[paTHOG YpaBHCHHUC. Henonnoe KBaApATHOC YPABHCHUC.

Pacno3naBartn KBaApPATHBIC YPABHCHU.

HEepPaBeHCTBA. dopmyiia KOpHEH KBaJgpaTHOro ypaBHeHUs. Teopema Buema. |3anucbiBaTh GOpMYyJly KOpHEH KBaJpaTHOIO YypaBHEHMS,

KBaapatHbie Pemenne  ypaBHeHMH, cCBOAAIIMXCA K  KBaJpaTHBIM. | peliaTh KBAaJpaTHbIe YPABHEHHs — IIOJHBIE U HEMOJHBIE (C

YPaBHeHMA [Tpocreiime ApoOHO-paLlMOHATIbHbBIE YPaBHEHHUS. UCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUN).

(11 4) Pemienne  TEKCTOBBIX 3a7ad € NOMOWIBKO  KBajapaTHbIX| [IpoBoguTh mpocreiilime MCCaeJOBAHUSI  KBaJpPATHBIX
YpaBHEHUM. YpaBHEHUM.

Pemiath ypaBHeHMsl, CBOJSANINECS K KBaJPATHBIM, C TTOMOIIBIO
npeoOpa30BaHM U 3aMEHOM MMEPEMEHHOM C OMOPO Ha ATOPUTM
npaBua.

HaOaopats W aHAIM3MPOBATH CBA3b MEXKAY KOPHSIMHU W
Kod(duUIMeHTaMH KBaJAPaTHOTO YPABHEHHSI.

Buema ons

Ilpumenams ~ meopemy

3a0ay (¢ ucnonvb308aHuem oopazya,).

peutenus

Pemiate TekcTOBBIE 3agauM anreOpanueckuM CHOCOOOM:
MEPEXOJIUTh OT CIOBECHOH (HOPMYITHPOBKU YCIOBUS 3aJadd K
anrebpanveckoll MOJAETH MYTEM COCTaBICHHS YpaBHEHHS (IIpU
HEOOXOAMMOCTH C  HalpaBSIOMICH TOMOINBIO);  peIaTh
COCTaBJICHHOE YpaBHEHHUE; HHTCPIIPECTHPOBATH PE3YJIbTAT.

3HAKOMHTBCSI ¢ HCTOPHE Pa3BUTHS aJIreOPHI.




YpaBHenus u
HepaBeHCTBA.
Cucrembl
YPaBHeHUi

(10 v)

JluneiiHoe ypaBHEHHE C ABYMsI MEpEMEHHBIMU, €ro rpadux,
MIpUMEpPHI PEIICHUs YPaBHEHUH B IEJIBIX YHCIIAX.

Pemienue cucrem nAByX JIMHEWMHBIX YpaBHEHUH C JAByMs
nepeMeHHbIMHU. [IpuMmepbl pelieHus CUCTeM HEeJIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU.
I'pagpuueckas  unmepnpemayus 08yMs

NEPEMEHRbIMU U cCUCmeMm ypaeyeyuﬁ C OGyM}l NepeEMERHbIMU.

ypasHenus ¢

Pemenue TeKCTOBBIX 3aJ1a4 ¢ MOMOIIBIO CUCTEM ypaBHeHHﬁ.

Pacno3HaBaTh nuHEHbIE YpaBHEHUS C JBYMs IEPEMEHHBIMHU.
Crpouth rpaduku JMHEHHBIX YpaBHEHUH, B TOM 4HCIE
uudpoBbie pecypchbl (Ip  HEOOXOIUMOCTH C
OTIOPOH Ha AITOPUTM YUCOHBIX TCUCTBUH).

UCI0JIB3YS

Pasimuyare napasuiesbHbIE U IIEPECEKAOIINEC NTPSAMBIE 110 X
YPaBHEHUSIM.
Pemiate cucreMbl [BYX JIMHEHWHBIX YpPaBHEHUH C JBYMs
IIEPEMEHHBIMU T10ICTAHOBKOU U CIIOKEHHUEM.

Pemarsb npocreiinye CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHHUH
HE SBJISETCS JMHEHHBIM NPU HEOOXOAMMOCTH C HaIpaBJIsIOILEH
MIOMOUIBIO.

Ilpueooumsv  2pacpuueckyro  unmepnpemayuro  peuienus
VPaHeHUs ¢ 08YMsl NepeMEHHbIMU U CUCTEM YPABHEHUL C 08y M3l
nepemeHHbIMU.

Pematp TeKkcTOBBIE 32/1a4H ATeOpaYeCKIM CIIOCOOOM.

YpaBuenus u

YucoBble HEPABEHCTBA U UX CBOMCTBA.

DopMyIMpPOBATH CBOMCTBA YHCIIOBBIX

WITIOCTPUPOBATh UX HA KOOPIUHATHOW MPSIMOMA.

HCPAaBCHCTB,

HEpaBeHCTBA. HepaseHnctBo ¢ ogHOM nnepemMeHHOM. JInHelHbIe HEpaBEHCTBA C
HepaBencrBa O/HOM TepeMeHHOW M uX pemenne. CUcTeMbl JUHEWHBIX [IpUMEHATH CBOICTBA HEPABEHCTB B XOJIE PEIIECHHS 3a/1au.
(9 v) HEPABEHCTB C OJIHOM NEPEMEHHON U UX PEILIECHUE. Pemiars TMHEHBIE HEPABEHCTBA C OJHOM NIEPEMEHHOM,

MN300pakeHune pereHus TMHEHHOTO HEPABEHCTBA U UX CUCTEM Ha|
YUCIIOBOM MPSMOM.

n300pakaTh peleHre HepPaBEHCTBA Ha YUCIOBOM MPSMOH.
PemiaTh crcTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIIeHUe
CHCTEMBI HEPAaBEHCTB Ha YHCIIOBOW MPAMOI IPH HEOOXOAUMOCTH
C BU3YAJIbHOM OIOPOM.




DYyHKIUH.
OcHOBHbBIE

MOHATHSA
CRY

[Monsatne ¢ynkuuu. OOnacTe ONpEAETICHUS W MHOXKECTBO
3HaueHUH QyHKIuU. CriocoOb! 3a1aHust PyHKIUIA.

['paduk pynkimu. CBolicTBa QyHKITMHU, MX OTOOpaKEHHUE HA
rpaduxke.

Hcnoab3oBaTh (GYHKIMOHATBHYI0  TEPMHMHOJIOTHIO

U CUMBOJINKY.
BoruucasaTs 3HaYeHuss (QyHKUuUH, 3agaHHBIX (opMmyiaamu (TIpu
HEOOXOUMOCTH  HUCIOJB30BaTh  KaJbKYJATOP); COCTABJATH
Ta0JIMUbI 3HAYEHUIH (YHKIIUH.
CTpouTh N0 TOYKaM rpadpuku QyHKIUH.
OnuceiBaTh cBoiicTBa (QYHKIMM Ha OCHOBE €€ rpaduyeckoro
MpEJCTaBICHUA TIpH  HEOOXOAMMOCTH C  HAalpaBIISIOLICH
[TOMOIIBIO.
Hcnonb3oBaTh (GYHKIIMOHATIBHYI0  TE€PMHMHOJIOTHIO

U CHMBOJIUKY.
HccnenoBarh mpuMepbl TpadUKOB, OTPAKAIOIUX peajbHbIe
npouecchl u siBaeHus. IIpuBOAMTH NpHUMEPBI IPOLIECCOB U
SIBIICHUH C 33/IaHHBIMH CBOHCTBaMHU.
M cno/ib30BaTh KOMIBIOTEPHbIE MPOrPaMMBbI IS TIOCTPOCHHUS]
rpaduKoB (PYHKIUI U N3y4eHHs UX CBOMCTB

DYyHKIUH.
duciaoBeie
byHKun
(59

Urenue u noctpoenue rpadukon ¢pyHkiuil. [Ipumeps! rpaduxos
(yHKIMH, OTpa)XaroluX peanbHble MPOIECCHI.
@DyHKIIMN,  ONMHCHIBAIOIINE MPSIMYTO u

00paTHYIO MPONOPIMOHATFHBIE 3aBUCUMOCTH, HX
rpaduku. ['unepoona. ['papux _k Qynkiuun y = x%.

x

= 2 = 43 _
Oyukiuu y — X >V = XLV = Vx Y , epaguueckoe
peulerue YpagHeHull U CUCMeEM YPAGHEHUIL.

Haxoauth ¢ nomombio rpaguka QyHKIMN 3HaYEHUE OJTHOM U3
paccCMaTpUBAaEMbIX BEJIMYHH 10 3HAYCHUIO IPYTOH.

B HeclnoXHBIX Ciydasx BbIpakaTbh (GOpMYyJIOH 3aBHCHMOCTH
MEXy BEIMUNHAMH.

OnuceIBaTh  XapakTep M3MEHEHHMS OJHOM BEIWYUHBI B
3aBUCUMOCTH OT U3MEHEHUs JPYrou

PacnosnaBate Buabl u3y4yaeMmblx QyHkuuid. Iloka3piBaTh
CXeMAaTHYeCKH I10JI0’)KEHUE Ha KOOPAUHATHOM IIJIOCKOCTH

rpagukoB QyHKIMH BUga: y X,y =x,y =x ,y -

HUcnoab3oBarh GyHKIIMOHAJIBLHO-TPadUUECKHE

NMPEACTABJCHUA U1 PEUICHUS U WCCICAOBAaHUS YPaBHEHUU H
CHCTEM yYpaBHEHHII.




IIpuMensTh HM(PPOBBIE pecypcehl i IOCTPOCHUS TPapUKOB
(byHKIMH.

IloBTOpEHUe

H 00001IeHUe

[ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB KypCOB 7 U 8

KJIacCOB, 000011IeHNEe 3HAHNN.

I[IpuMeHsATH  cHOCOOBI  CPAaBHEHUS 4YHUCEJ, BBIYMCICHUH,

npeoOpa3oBaHuil BBIPAKCHUHN, PEIICHUS YPABHEHUIA.

(24) OcylecTBJIASITH CAMOKOHTPOJIb BBIOJHSAEMbBIX JICHUCTBUN U
CaMOTIPOBEPKY pe3ysibTaTa BBIYHCICHUHN, MNpeoOpa3oBaHuUM,
MOCTPOCHUH.
Pemars, 3agaum W3 peajJbHOM JKU3HHU, TPUMEHSITH
MaTE€MaTUYeCKUE 3HAHUS U1l pEelIeHUsl 3aJad U3 JIpYrux
MPEIMETOB.
Pemiath TekcTOBBIE 32/1a4M, CPABHUBATH, BHIOMPATH CIOCOOBI
pELIEHUS 3a/1a4uH.

9 kaacc (68 )
HaszBanue

pa3aesa (Tembl)
Kypca (4HcJ10

OcHoBHOE cogepKaHHe

OcHoBHbBIE BUBI 1eSITeIbHOCTH 00y4aI0IIMXCH

4acoB)
Yucna u PalMoHANbHbIE YKCIA, UPPAYUOHATbHbIE YUCHA, KOHeunble u|Pa3BHBaTH MPEICTaBJIEHHs O 9YHCIax: OT MHOKECTBY
BbIYMCJICHUSI. beckoneunvle oecsimuumble opoou. Mnoowcecmeo | HATYPaJIbHBIX YUCEN 0 MHOXKECTBA IEMCTBUTENBHBIX YMCEL.
JelicTBUTeNbHBIE | Oelicmeumenvublx — yucen,  Oeticmeumenvhvle uucia Kak |(O3HAKOMHThCS c BO3MO>XHOCTBIO MIpE/ICTABIICHMUS]

qyucJjaa

beckoHeuHvle Oecsimuynble Opoou. B3aumno 00HO3HAUHOe

JEHCTBUTENLHOTO YKCiIa KaKk OECKOHEYHOU AECITUYHON JpooH,




(6 1)

coomeemcmaue mMexncoy MHONCECMBOM OelCMEUMENbHbIX YUCeT

U MHOJ#CECMBOM MOYEK KOOPOUHAMHOLL NPSIMOLL.

CpasHenue  OelicmeumenbHbIX — Hucel,  apugpmemuueckue,
Oeticmeust ¢ 0eucmeumenbHbLMU YUCTAMU.

[TpubnmkEHHOE 3HAYCHUE BEIMYUHBI, TOYHOCTh MPUOITHKCHHUS.
Oxpyrinenne umcen. [lpukuaka © OICHKA pE3yJIBTaTOB
BBIYMCIICHU.

NMPUMEHATh JCCATUYHBIC NPHOIMIKEHUS PAIMOHAIBHBIX U
MppalOHAJIbHBIX YUCE.

3anucvieams, CpagHUGAMb U YROPAOOUUBAMb OClICMBUMENLHDLE
yuCcaa.

BbInoJHATL, couyeTass YCTHbIE W MHUCHBMEHHBIE MPUEMBI,
apuMeTnyecKkre AeMCTBUA C PALUOHAIBHBIMU YHCIIAMMU;
HAXOJAUTh 3HAUYCHHSI CTEICHEH C IEeJIBIMH MOKa3aTeIIIMH U
KOpPHEH; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKECHUH.
I[MosyunuTh mnpeacTraBjeHHe O 3HAYUMOCTH JICWCTBUTEIIbHBIX
YUCEJl B MPAKTUYECKOM IESITENbHOCTH YEJI0BEKA.
AHAJIN3UPOBATL W /1eJaTh BbIBOAbI (IMOCJ€ COBMECTHOIO
aHaJM3a) O TOYHOCTH MPHUOIMIKEHUS JICHCTBUTEIBHOTO YHCia
[Py pEIICHUN 3a]1a4.

OKpyrJasiTh JEHCTBUTEIbHBIC YHUCIA, BBINOJHATH NMPUKHAKY
pe3yJibTaTa  BBIYMCICHUW, OLEHKY 3HAUEHUH  YHUCIOBBIX
BBIPAKCHU.

3HAKOMUTBHCS C UCTOPHEN Pa3BUTHSA MATEMATHKH.

YpaBHeHus: U
HepaBeHCTBA.
YpaBHeHus ¢
OTHOM
nepeMeHHOol
(10 u.)

JIunelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOISIINAXCS K
ITMHEITHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOASIIUXCS K
KBaJpaTHbIM. bBUKBagpaTHbIe ypaBHEHUSI.

[Ipumepvl  pewienus ypasHeHuti mpemveu U UYemEEPMOol
cmenenell pasziodceHuem Ha MHONCUMENU.

Perienue 1poOHO-pAIIIOHANIBHBIX YPABHEHUH.

Perienne TEKCTOBBIX 3a/1au alreOpandeckuM METOAO0M.

OcBanBaTh, 3aIIOMUHATH M IPUMEHSATH rpaguyecKre MeTOAbI
MpU PEIICHUH ypaBHEHUH, HEPaBEHCTB M WX CHUCTEM (IIpH
HE0OXOJUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
Pacno3HaBaTh 1ieJbie U IPOOHBIE YpaBHEHUS.

PemiaTh JuHeliHble W KBajJpaTHbIe yYpaBHEHUsl, YPaBHCHUS,
CBOJSIIMECS K HUM, TMPOCTEUIINE JIpOOHO-paIOHaTbHBIC
YpaBHEHUS.

[IpeasiaraTh BO3MOXHBIE CIIOCOOBI PEIICHHS] TEKCTOBBIX 3ajad,
o0cyk1aTb HX MW PpellaTb TEKCTOBbIE 33/layd  PA3HBIMHU
crioco0aMH.

3HAKOMUTBLCSI C HCTOPHEi Pa3BUTHS MAaTEMATUKH

YpaBHeHud H
HepaBeHCTBA.

JIuHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €r0 TpaduK.

OcBauBaTh M NPHUMEHATh NPUEMBI PEIICHHUS CHCTEMBI JBYX

CucreMa IByX JUHEUHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JINHEHUHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMUA U CUCTEMBI JBYX




Cucrembl
yYPaBHEHUi
(10 9)

eé pemienue. PemieHue cucteM IBYX YpaBHEHHH, OIHO U3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTEIICHH.
I'paduyeckas MHTEpIPETAIHSI CHCTEMbI YPABHEHHUI C IByMs
MePEMEHHBIMH.

Pemenne TeKCTOBBIX 337129 alNreOpandecKuM CriocoooMm.

YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIACTCS JTMHEUHBIM
(Mo BU3yaJIbHOM OMIOpPE).

Hcnoab3oBaTh (yHKIMOHAIBHO-TpAQUUECKUE IPEICTABICHUS
JUISl pellieHHs1 M MCCIeI0BAHUA YDABHCHUM U CUCTEM.
AHATU3NPOBATh TEKCThI 3a/1a4, peliaTh UX aIredpanyecKum
Croco0OM: MepPexXoauTh OT CIIOBECHOM (POPMYIMPOBKHU YCIOBUS
3aJjauy K aJireOpandeckoi MoJesu MyTEM COCTABICHUS CUCTEMBI
YPaBHEHUI; pelaTh COCTABICHHYIO CHUCTEMY YpaBHEHHN;
HHTEPIPETHPOBATH PE3YJIbTAT.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS MATEMaTUKU

YpaBHeHus u UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anMcbiBaTh, MNOHUMaThb, HHTEPIPETHPOBATH
HEPaBeHCTBA. JIuHeliHbIEe HEpaBEHCTBA C OJHOM MEPEMEHHON U UX PELIEHME. | HEPABEHCTBA; HCIOJIb30BaTh CHUMBOJIUKY W TEPMHHOJOTHIO.
HepasencrBa CucteMbl TMHEHHBIX HEPAaBEHCTB C OJHON MEpeMEHHON U MX | BLINOJHATHL NpeoOpa3oBaHKs HEPABEHCTB, HCMOJAb30BATH IS
(12 v) peuicHue. npeoOpazoBaHus CBOMCTBA YU CIIOBBIX HEPaBEHCTB.
KBanpaTHble HepaBeHCTBA U UX PEILLIEHUE. Pacno3naBatsp JIMHENHBIE U KBaJpaTHEIE HEpaBeHCTBa. Pemartp
I'paduueckas MHTEPIIpETALNS HEPABEHCTB WU JUHEIHbIE HEPaBEHCTBA, CHUCTEMbl JIMHEMHBIX HEPaBEHCTB,
CHUCTCM HCPABCHCTB € IBYMs ICPCMCHHBIMHU. CHUCTEMbI HEPABEHCTB, BKIIIOUAIOIIMX KBaJIpaTHOEC HEPABEHCTBO, U
pemars uX; 00Cy»AaTh IOJIydeHHble pemeHus. M3o0paxkarb
pellleHne HepaBeHCTBAa M CHUCTEMbl HEPABEHCTB Ha YHUCIIOBOM
MPSIMOM, 3aNMCHIBATH PELLIEHUE C TOMOIIBI0 CHUMBOJIOB.
Pemarhb kBagpaTHbIE HEPABEHCTBA, UCIIOJNIB3Ys rpaduueckre
IIPEJICTaBICHHUS.
OcBauBaTh M MNPUMEHATH HEPaBEHCTBA TMpPU pELICHUY]
pa3IMYHbIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIHMHU Ksanparuunas (yHkuus, eé rpaduk u cBoiictsa. [lapaGoia, | PACIO3HABATE BHIBI H3yYacMbIX (QYHKIHiA; HIIIOCTPHPOBATD
(12 v) KOODJMHATEI BEUIMHBI 1apaGolIbl, 0Ch CHMMETPHH napabonsl, | CXeMATHYECKH, O0BSICHATBH PACIOJIOKEHUE HA KOOPAWHATHOM

CrenenHble (PyHKINN ¢ HATYpaJbHBIMU NOKa3aTeNssMu 2 U 3,
UX rpaduKu 1 CBONCTBA.

Tpacduku Gynkmmit: y=kx, y=kx + b, y=ax’, y=ax’, y= VA
k
==y

s _ k TUIOCKOCTH rpaduKoB  (QYHKLIUH
- ax,y = \EJ’_; BUuma: y=kx,y=hkx+b, y=

2

ax-,y B 3aBUCHUMOCTH OT 3HAYCHUMN

s Yy X

KoadduimenToB; onuceiBaTh UX CBONCTBA.




Pacno3naBath KBaJpaTHUHyK  (DYHKIIHIO

[IpuBoauTL mNpPHUMeEPHI

no Qopmye.

KBaJpAaTUYHBIX 3aBUCUMOCTEH W3
peanbHOH JKU3HU, PU3UKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH Tpaduka KBaApaTUYHON
dynkun y = ax* + bx + ¢ (Ipy HEOOXOAMMOCTHU € HATPABJIAIOMIEH
MTOMOIIIBIO).
Crpout ¥  u300pazkaTb  cXeMaTHYeCKM  TpapuKku
KBaJIPaTUYHBIX (YHKIMIL, 3a0aHHBIX (OpMYIaMu BUIA V = ax’, y
=ax’+q,y=a(x+ p)?, y=ax* + bx + ¢ (Ipu HEOOXOAUMOCTH C
BU3YaJIbHOU OMOPOIA).

AHAJTU3MPOBATH M IPUMEHSATH CBOICTBA N3yUYEeHHBIX QYHKIUN
JUIS WX TIOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HU(POBBIX

pecypcoB.

YucaoBble
N0CJIe0BATEIbHOC
™

(10 9)

[ToHsTHE YMCIIOBO MOCIIE0BATEILHOCTH.

3aaHue TMOCIEeA0BaTEIbHOCTH PEKYpPeHTHOH GdopMynol u
dbopMyIoii n-To UNIeHa.

Apudmernueckas u reoMeTpudecKas nporpeccun. opMybl 71-
ro 4ieHa apu(pMeTUYecKO M TeOMETPHUYECKON MpPOTpEecCHil,
CYMMBI TIEPBBIX 7 YUJICHOB.

Hszobpasicenue unenos apughmemuyeckoi u 2ceomempuyeckoll
npozpeccutl mouKkamu Ha KOOPOUHAMHOU HIOCKOCU.
Jluneunwiii u SKCNOHEHYUATILHBLU POCH.

CnooicHvle npoyenmeul.

OcBauBaTh M NPUMEHATb WHICKCHbIE 0003HAUYEHUs, CTPOUTH
peuyeBble BbICKA3bIBAHUSI C UCIOJIb30BAaHUEM TEPMHHOJIOTHH,
CBS3aHHOM C MOHATUEM TOCIIEI0BATEIBHOCTH.

AHanu3npoBaTh (QOpMylly 7-TO Wi€Ha MOCIENI0BaTEIbHOCTH

WIA PEKYppeHTHYI0 (GOopMyslly M  BBIYHCIATH  WIEHBI
MOCJIE0BATENbHOCTEN,  3aJ@aHHBIX  3TUMH  (popmyramu.
YcranasiuBarth 3aKOHOMEPHOCTh B MIOCTPOECHUU

MIOCJIEZI0BATENbHOCTH, €CIM BBIIUCAHBI NIEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosnaBate  apuMeTHyecKkyro U
IIPOTPECCUU NPHU Pa3HBIX CIIOCO0AX 3aaHMs.

TCOMCECTPHUUYCCKYIO|

Pemats 3agaun ¢ ucnonb3oBaHUueM (QOpPMYJ #-TO 4YjieHa
apu(MeTHYeCKO U TeOMETPHUECKOHN MPOrpeccrii, CyMMBbI
MEPBBIX 7 YWICHOB C OMOPOI Ha CIIPABOYHYIO HH(POPMAIIHIO.
H3o06pasricams  unenvi  nocned0o8amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBath npuMepbl NPOLECCOB M ABJIEHUI 13 peaTbHOU
KU3HU, WUIIOCTPUPYIOUIME H3MEHEHHE B apupMeTHUYEeCKON

IPOrPeccuu, B TeOMETPUUECKON IPOrPECCUN; U300padicams




coomeemcmayoujue 3a8UCUMOCIU 2paduyecKu.
Pemars mnpocreiiuve 3axavu,
MOCJE0BATEIbHOCTSIMUA, B TOM YHCJE 3aJladd U3 peajbHOU
YKU3HH C UCIIOJIb30BAaHUEM HU(PPOBBIX TEXHOJIOTUI
(97EKTPOHHBIX TaONIHUI, TPahUIECKOTO KAIBKYJIATOpPA U T.IL.).

CBA3aHHBIC C YHCIIOBbBIMU

Pewams 3a0auu Ha cl0HCHBIE NPOYEHMDBL, 8 MOM YUCTE 3A0aUU U3
PeanvbHolU NPAKmMuKU (¢ UCNONIb308AHUEM KATILKYIAMOPA).
3HAKOMMTBCS € MCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHme,
0000mEeHME,
cHUCTeMAaTH3alus
3HAHUH

84)

Yucna u BbIYMCIAeHHs (3aIHCh, CPaBHEHME, ICUCTBHS C
JCWCTBUTEIHBIMU YHCIIAMH, YHWCIIOBAsl TpsiMasi; TPOLIEHTHI,
OTHOIICHHUS, TIPOTIOPIIUH; OKPYTIICHHE, IPUOIIKEHNE, OIICHKA;
pelIeHre TEKCTOBBIX 331a4 apU(PMETHIECKUM CIIOCOOOM).

Aare0dpanveckue BBIPasKCHHUS (mpeobpazoBaHue
anreOpandeckux BhIPAKEHHM, TOMYCTUMbIE 3HAUCHHUS).

OHQpHpOBaTB NOHATUAMM:. MHOXCECTBO, IIOAMHOXECTBO,
on€palyv Had MHOXCECTBaMH, HCIIO0Jb30BaTh rpa(bnqecxoe
MMpeaACTaBJICHHUC MHOXKCCTB AJI OIIMCaHUs PCAJIbHBIX ITPOLECCOB U
HBHeHHfI, I[Ipu pCIICHUHN 3a4a4 U3 APYTHUX y‘le6HbIX MpeaAMCTOB.
AKTyaJII/ISI/IPOBaTb TCPMHUHOJIOIHI0 U OCHOBHBIC HeﬁCTBHﬂ,
CBABAHHbLIEC € YMCIaAMHU: HATypaJIbHOE€ 4YHCIO, HOPOCTOC U
COCTaBHOC 4UCJIa, JCJINMMOCTb HATYPAJIIbHBIX YUCCII, TPU3HAKN




@yHkuuu (TOCTPOCHUE, CBOWCTBA M3YYEHHBIX (YHKIIHIA;
rpaduuecKoe peneHre ypaBHeHUI U UX CUCTEM).

JETMMOCTH, IEJI0Oe YHCIO0, MOJYJb YHWCIa, OOBIKHOBEHHAs W
JecATUYHAs IpOOH, CTAaHAAPTHBIN BUJ YKCIa, apUPMETUISCKUN
KBaJIpaTHbIN KOPEHb.

BbInoHATSH 1eificTBUSA, CPABHUBATHL U YIIOPSAA0YUBATh YHCIIA,
IPEACTABJIATL YHCIA HAa KOOPAWMHATHOM IPSMOHM, OKpPYIJIATH
YKCa; BBINOJHATL NPUKHUAKY M OLEHKY pe3yibTara
BBIYMCIICHU.

Pemars TekcTOBBIEe 3a/ayl  apuMETHUYECKHUM CIIOCOOOM.

Pemath npakTHYecKHe 3aa4M, COACPIKAIIUE MPOIECHTHI, J0JIH,

YacTH, BBIPAKAIOIIME 3aBUCUMOCTU: CKOPOCTbh — BpPEMS —
paccTosiHue, 1€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPYAA.

Pa3duparsb peanbHble )KHU3HEHHBIE CUTYyalllH, (P)OPMYJIMPOBATH
UX Ha S3bIKE MATEMAaTHK{, HAXOAMThb pEIICHHEe, MPUMEHS
MaTeMaTHYeCKUl ammapar, HHTepPHpeTHPOBATh pPE3yIbTaT
OnepupoBaTh MOHATHSMM: CTENCHb C IIETBIM TIOKa3aTeleM,
apu(pMETUYECKU  KBaJpPaTHBIN
anredpanyeckas ApoOb, TOXKIECTBO.
BbINOJIHATH OCHOBHBIE /1€ CTBHS: BBITIOIHATH PACUYETHI TIO
dbopmynam, mpeoOpa3zoBLIBATH 1IETbIE, IPOOHO-PAIIMOHATILHEIE
BBIPQXEHUS M BBIPAKEHUS C KOPHSMU, PeaTn30BbIBATH
pasyiokeHHue MHOTOWIEHA Ha MHOXHTEIH, B TOM YHUCIIE C

KOpPCHB, MHOTI'OYJICH, a




UCTIOJIb30BaHUEM (DOPMYIT pa3HOCTH KBAJPaTOB M KBapaTa
CYMMBI U Pa3HOCTH (C ONOPOi Ha CIPaBOYHYIO HHPOPMALIUIO);
HaXOJUTh JIOIYyCTUMBIE 3HAUEHUS IEPEMEHHBIX /1711 IPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO (OPMYIT peasbHbIE MPOLIECCH U
SBJICHUS.

OnepupoBaTh NOHATUAMM: QYHKIHS, TPAPUK QYHKIUHU, HYITH
(GYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HANOOJIbIIIEE U HANMEHbBIIIEE 3HAUCHHS
byHKIUH.

AHaJIM3MPOBAThH, CPABHUBATH, 00CY:KIaTh CBOMCTBA (PYHKIIHIA,
CTPOUTH UX I'paUKH.

OnepupoBaTh NOHATUAMM: NIPsSIMasi IPOMOPLUOHATIBHOCTD,
oOpaTHasi IpONOPLUHOHAIBHOCTD, IUHEIHAS PYHKIMS,
KBaJpaTHU4Has QpyHKUus, napaboma, runepoona. Ucnosb3oBaTh
rpaguku [U1s ONpeneseHus CBOMCTB, IIPOLIECCOB U
3aBUCUMOCTEH, JJIs pelIeHus 3a/1a4 U3 Jpyrux yueOHbIX
IIPEIMETOB U PEAIBHOM KU3HU; MOACIHPOBATH C [IOMOILBIO
rpaMKOB peabHble MPOLECCH U SBICHHUS.

Beipaxath (opMyJIaMH 3aBUCUMOCTH MEXIY BEIMUNHAMMU.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» AnreOpa, 7 xknace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
Axumonepnoe obmiectBo «M3narensctBo «IIpocBemenne
» AnreOpa, 8 kinace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
Axunonepsoe oouiectBo «M3narensctBo «IIpocsemenne»
» Anre6pa, 9 xnacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axunonepsoe obuiectBo «M3narensctBo «IIpocsemienne»
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