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HHOACHUTEJBHAA 3AIIMCKA

PaGouass mporpamma mo anreOpe aisi 0oOydarolmIUXCs € 3aJ€PKKON MCUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEr0 0Opa30BaHUs MOATOTOBIEHA HA OCHOBE
@enepallbHOIO  TOCYJAPCTBEHHOTO  OOpa30BaTENbHOrO  CTaHAapTa OCHOBHOTO  OOILEro
oOpazoBanus (Ilpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctuiuu Poccuiickort @enepannn 05.07.2021 r.,, per. Homep 64101) (manee —
OI'OC O00), DenepanbHONl aganTUPOBAHHON OCHOBHOW 00pa30BaTeIbHON MPOrPaMMbI
OCHOBHOT0 00111er0 00pa3zoBaHus 00y4aroIMXCs ¢ 3aJACPKKON MCUXUYECKOTO pa3BUTHUS (Janee —
DOAOOIT OO0 3IIP), paboueii mporpaMMbl OCHOBHOTO OOIIEro OOpa3OBaHUS IO MPEIAMETY
«Maremaruka», ycraa ['bOY COI c.bormanoBka. B paboueli mporpamMme y4qTeHBl HJACH U
nosiokenust Konuenuuu pa3BuTHsi MaremMaruueckoro oopazosanus B Poccuiickoit deneparium.

OO0mas xapakrepucTuka yuedHoro npeamera « MaremaTuka

VYuebHblil npenMer «MaremaTvka» BXOJIUT B IpEIMETHYIO o0jacTh «MaTemaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIUYUCIUTEIHLHOW KYIBTYPhl U JIOTHYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHHs IOJb30BATHCS AITOPUTMAMM, a TAKXKE MPUOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOMUMBIX B IOBCEIHEBHON ku3HH oOywarommxcs ¢ 3IIP.
VYuebHblil mpeMeT pa3BUBAET MBILIEHHE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, (PYHKLIMOHAIbHYIO
rPaMOTHOCTb, YMEHHUS BOCIPUHUMAarb W KPUTUYECKH aHAIM3UPOBATh HMH(POPMALHUIO,
NPEACTaBICHHYIO B Pa3InYHbIX (hOpMax.

OOyyenne mMaremMaTuke NaéT BO3SMOXKHOCTH pa3BuBarh y oOydaromuxcs ¢ 3IIP Tounyro,
palMOHANBHYIO U MH(POPMATUBHYIO pedb, yMEHHE OTOUpaTh Hanbosee MOAXOASIINE SI3bIKOBbIE,
CUMBOJIMYECKUE, TpapUUecKue CpeiCTBa JJs BBIPAXEHUS CYXICHUH W HaISAHOTO MX
IIPEJICTaBICHHUS.

HeoOxonumMbpIM KOMIIOHEHTOM O0IIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISETCS
o011ee 3HAKOMCTBO C METO/IaMH IO3HAHMs JEHCTBUTENBHOCTH, MPEJICTaBICHUE O MpeaMeTe U
METOAAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB APYIUX €CTECTBEHHBIX U T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSAX NMPUMEHEHUS] MaTeMaTHKH JJIsl PElIeHUs] HayyHbIX M MPHUKIAAHBIX 331ad. Takum
o0pa3oM, MaTeMaTn4eckoe 0Opa3oBaHUE BHOCUT CBOW BKJaa B (OPMUPOBaHUE OOLIEH KYIbTYpbI
4eJI0BEKa.

N3ydeHne maremMaTWKH TakKe CHOCOOCTBYET ACTETHMYECKOMY BOCIMTAHHUIO YEIOBEKa,
NOHMMAHHIO  KpPacoTbl M  M3SALIECTBA MAaTeMaTMYECKUX  PACCYXKIECHUH, BOCHPHUITHIO
reoMeTpuyeckux GopM, YCBOCHHUIO 1€ CUMMETPHUH.

[Iporpamma oTpaxaer cojlepxaHue oOydeHus mpeamery «MaTemMaTuka» C y4eToM
0CcOOBIX 00Opa3zoBaTenbHBIX MOTpeOHOCcTel oOyuarommxcst ¢ 3I[IP. Osnagenue y4eOHBIM
npeaMeToM «MareMaTuka» NpeAcTaBiIIeT ONPEACIEHHYIO CI0KHOCTh i ydanuxced ¢ 3[IP. ¥V
obyuaroruxcsi ¢ 3[IP mambosee BBIpaXKEHBI OTCTABAaHUS B PA3BUTHH CJIOBECHO-TOTUYECKHUX
(GopM MBIIICHHS, TIO3TOMY a0CTPaKTHBIE M OTBJICUEHHBIE KaTETOPUU UM TPYIHOJIOCTYNHBI. B
TOXKE€ BpeMs MpHU CleuuaIbHOM OO0y4yeHHH OOydaroluecss MOTYT BBINOJHATH 3a/laHusl I10
anroputMy. OHM BOCIPUUMYMBBI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE
3aJJaHuEe YCBOEHHOro crmocoba perieHus. CHIDKEHHE Pa3BUTHUS MBICIUTEIbHBIX OINepanuil u
3aMeJIJICHHOE CTaHOBJIEHUE JIOTUYECKUX JAEMCTBUM MPUBOJAT K HEAOCTATOYHONW OCMBICIEHHOCTH
COBEpIIAEMBbIX YUYEOHBIX MAEHCTBHM. Y 0OydaromMxcsi 3aTpyAHEHbl CYETHbIE BBIYMCIICHHUS,
IIPOU3BOJMMBIE B yM€. B IHMCBMEHHBIX BBIUMCIEHUSAX OHM MOTYT HpPOIycKaTb OAWH W3
IIPOMEKYTOUHBIX I1aroB. [Ipu paboTe ¢ YMCIOBBIMY BBIPa)KEHUSMH, BBIYUCICHUEM UX 3HAYEHHUS
MOTYT HE€ YAEp)KHMBaTh IMPaBHIbHBIA MOPANOK jAedcTBuil. [Ipu ympomienuu, mpeoOpa3oBaHuu
BbIpaxkeHuil ywamuecss ¢ 3[IP He MOryr camMoCTOSTEIBbHO TPHUHATH PEIICHHE O
IIOCJIE0BATENBHOCTH BBINOIHEHNS NeHCTBUI. KOHKPETHOCTD MBIIIJIEHUS OCIOXHSET YCBOEHUS



HaBbIKA pELICHUS YPAaBHEHUIN, HEPAaBEHCTB, CUCTEMbl YypaBHeHUMH. M ManomocTynHo
coBeplIleHHE 00PATUMBIX OIEpaLHil.

Huzkuii ypoBeHb pa3BUTHs JIOTMUYECKHX OIEpaIfii, HeIocTaToYHas O0O0OIIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT U3ydeHHe TeMbl «DyHKIUM»: IpU ONpeAereHuH (yHKIMOHAIbHOM
3aBHCUMOCTH, TIpH OINHUCAaHUM TpadUUeCKOil CHUTyallud, HCIONIb3yS TIE€OMETPUUYECCKHIA,
anreOpanyeckuii, (PyHKIMOHANBHBIN s3bIkM. Hepeako yuammecs He BHISAT pa3HULBl MEXIY
o0nacTeio onpenencHus QyHKIIUU U 001aCThIO 3HAUCHUH.

Pemienue 3aa4 conpspkeHoO ¢ TPYIHOCTAMH 0(GOPMIIEHHUS] KPATKOHM 3alucH, MPOBEACHUs
aHaJIM3a YCJIOBMSI 3aJjau, BblAeNeHUs cyliecTBeHHoro. OOyuaromuecs ¢ 3IIP 3aTpyasstoTcs
clenaTh YMO3AKJIIOYEHHE OT OOLIero K YacTHOMY, HEPEIKO BbIOMpPAIOT HepalMOHaIbHbIE
CIOCOOBI PELIEHMS], UHOTA OIPaHUYMBAOTCS MAHUITYJSIIUSIMU C YU CIIAMU.

[Ipn m3yueHuu reomerpuueckoro marepuana oOydarommecs ¢ 3[IP cramkuBaroTcs c
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BbBIBOJBI, CTPOUTH IIOCIIEJOBATEIbHBIE PACCYKICHUS.
HenpouHble 3HaHHS OCHOBHBIX TEOpEM TIE€OMETPUM MPHUBOAUT K OIMIMOKAM B PpEIICHUU
reoMeTpuueckux 3anad. OOyyarommuecss MOTYT MOJAMEHUTH (popMyiTy, HETIPAaBUIIBHO MPUMEHHUTH
teopeMy. K cepbe3HbIM omuOKkaM B pELICHUM 3a/ad MPUBOJAAT HEAOCTATOYHO Ppa3BUThIE
IIPOCTPAHCTBEHHbIE NPEACTaBIE€HUA. VM CIOXHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NUCbMEHHBIX pab0Tax OHU HE MOT'YT IIPUBECTH OOBICHEHHE K YEPTEKY.

To4yHOCTP 3amOMHWHAHHMA W BOCIHPOM3BENCHUS YUEOHOTO MaTepualla CHUIKEHBI 110
OpUYMHE C1a00CTH MHECTUYECKOH AeATeNbHOCTH, Cy)KeHUs1 oObema mamsaTu. OOyyaromumcs ¢
3IIP tpeOyetcs Gosble BpEMEHH Ha 3aKpeIIeHue Marepuala, akTyalu3alus 3HaHUH 1o ornope
IPU BOCIIPOU3BEJICHUU.

JUia mpeojonieHUss TPYAHOCTEM B M3ydeHHMM YydeOHoro mnpeamera «MaremaTtukay
HeoOXonuMa ajanTanus oObeMa M XapakTepa Y4yeOHOro MaTepualna K I03HaBaTeNbHBIM
BO3MOXKHOCTsIM ywamuxcsi ¢ 3IIP. Cnenyer y4yeOHbIN MaTepuan NpPErnoJHOCUTH HEOOJIbIIUMU
HOPLMSIMHU, YCIOXHSS €ro MOCTENEHHO, M3BICKUBATh CIOCOOBI aJanTalMM TPYAHBIX 3aJaHMM,
HEKOTOphlE TEMbl JlaBaThb KaK O3HAKOMUTENbHbIE; HCKIIOYaThb OTHEJbHBIE TpPYAHbIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUM MaTepHall pEKOMEHAYETCSl U3ydaTh B MPOLECCE MPAKTUYECKON
JESTENIbHOCTH 1O pelieHuo 3afad. OpraHudyeckoe €IWHCTBO NMPAKTUYECKOM W YMCTBEHHOMU
NeSITeIbHOCTH YYALIUXCS HAa YpOKaX MaTeMaTHKHU CIIOCOOCTBYIOT IMPOYHOMY M CO3HATEIbHOMY
YCBOEHHUIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAHUN U YMEHHH.

Hesan u 3agaun n3yyeHust yueoHoro npeamera «MaremMaTukay
[TpuopuTeTHBIMU yenamu 00ydeHUs: MaTeMaTuKe B 7—9 Kiaccax sBISIOTCS:

* (opMHpOBaHWE UEHTPAIBHBIX MaTeMaTHYeCKUX MOHATHH  (YMCIIO, BEIMYHHA,
reomerpuueckas ¢urypa, nepeMeHHas, QpyHKIHsA), 00ECIeUNBAIONINX TPEEMCTBEHHOCTb
U TIEPCIIEKTUBHOCTh MareMaruyeckoro oopaszoBanus odydaromuxcs ¢ 311P;

* pmozaBeneHue oOywaromuxcs ¢ 3[IP Ha gocTymHOM A HHMX ypOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTeMaTHKH M OKPYXKArOIEro MHpa, MOHWMAaHWE MaTeMaTHKHA KaK Y4acTH
o011Iel KYIBTYphl YeJIOBEYECTBA;

" pa3BUTHE HWHTEIIEKTYalbHBIX M TBOPYECKUX crocoOHocTel oOyudaromuxcs ¢ 3I1IP,
MO03HABATENILHOW AaKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHMH, KPUTHUYHOCTH MBIIUICHUS,
WHTEpeca K H3y9eHUIO MaTeMaTHKH;

* (opmupoBaHue (HYHKIMOHATIBHON MaTeMaTH4eCKOW rPaMOTHOCTH: YMEHUS PACIO3HABATh
NPOSBICHUS MaTeMAaTHYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX
KU3HEHHBIX CUTYalUsAX M TPU U3YYCHHM JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEHl W 3aKOHOMEpPHOCTEH, (GOpPMYITUpOBAaTH WX HA S3bIKE MaTeMaTHKH U
CO3[1aBaTh MaTeMaTUYeCKUe MOIETH, IPUMEHITh OCBOCHHBIM MaTeMaTHUECKUH ammapar
IUISL PEIICHHs] TPaKTUKO-OPUEHTHUPOBAHHBIX 3a[a4, WHTEPIPETUPOBATH M OICHUBATh
MIOJIy4E€HHBIE PE3YbTaThI.

JlocTrkeHue THX Ieliel 00ecTIeunBaeTCs PEIICHUEM CIIEAYIOMNX 3a0ay.



* opmupoBars y obyuatomuxcs ¢ 3[IP HaBBIKM yueOHO-TIO3HABATENHLHOW JEATEILHOCTH:
IUTAaHUPOBaHKUE PabOThI, IIOUCK PALlMOHAJIBHBIX MyTEH €€ BBINOJIHEHUS, OCYLECTBICHUS
CaMOKOHTPOJIS;

" CHocOoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHIO, (JOPMUPOBATh KauecTBa, HEOOXOIUMbIE
YeJIOBeKY [UI TIONHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MareMaTuyecko  JEATeNbHOCTH: SICHOCTM W TOYHOCTHM  MBICIM, HUHTYMIIHH,
MPOCTPAHCTBEHHBIX MPEICTABICHUH, CHOCOOHOCTH K MIPEOIOICHUIO TPYIHOCTEH;

* (hopMHPOBATH KIIIOUEBbIE KOMIIETEHIIMM Y4YallUXCSd B paMKax HpPeAMETHOW o0aacTu
«Maremarrka 1 UH()OPMATHKA;

" pa3BUBATh MOHATHHHOE MBIILICHUs oOydaromuxcs ¢ 3[1P;

" OCYIIECTBIATH KOPPEKLHMIO IO3HABATENBHBIX MpoueccoB obOywarommxcs ¢ 3IIP,
HEOOXOMMBIX JUIsl OCBOEHUS IIPOrPAMMHOI0 MaTepualla o ydeOHOMY IIpeMeTy;

" [peaycMaTpuBaTh BO3MOXXHOCTh KOMIIEHCAIIMM OOpPa30BaTENbHBIX JE(QUINTOB B
OCBOEHHMM TPEALIECTBYIOIEr0 NpOrpaMMHOro Marepuana y oOydaromuxcs ¢ 3IIP wu
HEJ0CTaTKOB B UX MAaTEMaTu4eCKOM Pa3BUTHH;

* c(hOopMHPOBATH YCTONUMBBIM HHTEPEC YUALIUXCS K NIPEIMETY;

" BBIIBIISITH M Pa3BUBATh MaTeMaTHUECKUE M TBOPUYECKHUE CIIOCOOHOCTH.

OcHOBHBIE JIMHHUU COJEp)KaHUS Kypca MaremMatuku B 7-9 wiaccax: «Yucna u
BBIUHCIIEHUS», «Anredpa» («Anredpanyeckue BbIPAXKEHUS», «YPABHEHMSI U HEPABEHCTBA»),
«Dynkuuny», «leomerpusi» («l'eomerpuueckue @uUrypsl M HX cBoicTBa», «l3MepeHue
FEOMETPUYECKUX BEIMYMHY»), «BeposATHOCTb M CTarucTuka». JlaHHbBIE JMHUM DPAa3BUBAIOTCS
napajJiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/THAKO HE HE3aBHCHUMO OJIHA OT
Jpyroif, a B TECHOM KOHTaKTe M B3auMojeicTBuUU. Kpome 3TOro, ux oObeIUHSET JIOTMYecKas
COCTABJIAIOILAs, TPAAULIMOHHO MPUCYIAasi MaTEMATUKE M MPOHU3BIBAIOIIASl BCE MaTEMAaTUYECKUE
Kypcbl U coaepkarenbHble JduHHM. CdopmynupoBaHHoe B DenepaibHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAAapT€ OCHOBHOrO oOmero oOpa3oBaHus TpeOOBaHHE  «yMETh
ONepupOBaTh MOHATHUSAMHU: OIpENEIeHHe, aKCHOMa, TeopeMa, JO0Ka3arelbCTBO, YyMEHHUE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUS, MPUBOAUTH IPHUMEPBI U KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBAHHUS W OTPHUIAHMS BBICKAa3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
(dopMHpOBaHUE JIOTHUECKUX YMEHHUH pachpesaessercs Mo BCceM rojaM oOydeHHMs Ha YpOBHE
OCHOBHOTO O0IIIEro 00pa3oBaHus.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHMS
[TpumepHoOil paboueil mporpammbl, pacHupeles€HHbIM IO rojaMm 0Oy4YeHHus, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHUHLUIHAIBHBIM BONpocaM oOydarolmuecs
oOpaiaaiuch HEOAHOKPATHO, YTOOBI OBJIAJEHHE MaTeMaTMYeCKUMM TMOHSATUSMU W HaBbIKaMU
OCYILECTBIISJIOCH ~ TOCTIEIOBATEIbHO W MOCTYHarelbHO, C  COOJIOACHHEM  MpPUHIIMIA
IIPEEMCTBEHHOCTH, a HOBblE 3HAHUS BKIIOYAINCh B OOIIYI0 CHUCTEMY MaTeMaTH4YecKUX
npeacraBieHuit  oOyuatommxcs ¢ 3IIP, pacumpss u  yryonsas e€, oOpasys IpouHbIe
MHOXKECTBEHHbIE CBsi3u. OOmuMe 1enu wusydeHus ydeOHoro mpenmera «Maremaruka»
npezcraBieHbl B DenepanabHOi paboueii mporpaMme 0CHOBHOTO 00IIEro 00pa3oBaHuUs.

OObyuenue yueOHOMY mpenmery «MaremaTuka» CTPOUTCS Ha CO3JaHUU ONTUMAJIbHBIX
YCIIOBHMH JJIs1 YCBOEHUS MporpaMMHOro Marepuaina odyyaromumucs ¢ 3I1P. bonpiioe BHuMaHue
yaensercs oTrOopy y4deOHOro marepuaia B COOTBETCTBHUU C IPHUHLMUIIOM JOCTYIHOCTU MHpHU
COXpaHEeHHUHU o0Iero 0a30BOr0 YpPOBHs, KOTOPBIA JIOJKEH MO COAEPKAaHHI0 U 00beMy OBITh
aJlanTUPOBAaHHBIM Ui oOyuatromuxcs ¢ 3I1P B cooTBeTcTBUU ¢ MX 0COOBIMH 00pa30BaTEIbHBIMU
norpedHocTsIMU. Crenyer oOOJNIErYyuTh OBNAJeHHE MarepuanoMm oOyuatommmucs ¢ 3I1P
IOCPEJICTBOM €ro JIeTAJIbHOTO OOBSCHEHUS C CHCTEMATHYECKUM ITOBTOPOM, MHOIOKPAaTHOM
TPEHUPOBKU B NPUMEHEHUM 3HAHMW, MCIIONb3Ysl NPUEMBl aKTyaau3aluu (BU3yaslbHas OIOpa,
naMsTKa).



IIpumepnass mporpamma IpPEeAyCMarpuBacT BHECCHUE  HEKOTOPBIX  M3MEHEHMIA:
yYMEHbIIIEHHE 00beMa TEOPETHUYECKUX CBEIEHHH, BBIHECEHHE OTAEIbHBIX TEM MM LENbIX
pasnenoB B MaTepualibl it 0030pHOT0, 03HAKOMUTEILHOTO H3Y4YEHHUSI.

HN3menenust nporpamMmmsbl B 7-9 Kiaccax

Anzebpa

B 03HaKOMUTEIBHOM IIIaHE  PEKOMEHIYETCS  M3ydaTb  CIEHYIOIIUE  TEMBIL:
«MppaunoHanbHble uucna. JleldcTBurenbHble uncia», «CpaBHEHUE [EHCTBUTENBHBIX YHCEI,
apupMeTHUecKue AEUCTBUS C ACHCTBUTEIbHBIMU 4YHCIaMu», «HaxoxkaeHune NpHOIMKEHHBIX
3HA4YCHUH KBaJApaTHOro KopHm», «Teopema Bueray, «PemeHnus ypaBHEHUN TPETbed U 4ETBEPTOM
cTeneHeil pasnokeHHeM HAa MHOKHUTEIM», «DyHKuus y =vVX u ee rpapux», «[lorpemnocts u
TOYHOCTh NPUOMMKEHUS», «UeTHble U HeueTHble QyHKIUN», «DyHKIMS y=X"», «DyHKIUS y=
ax’, ee rpaduk u cBorictBa. ['paduku GyHkuit y= ax’ +nu y=a(x-m)2, «YpaBHEHHE C IBYMS
NepeMeHHbBIMH U ero rpaduk», «['paduueckuii crmocod pemeHus CHCTEMBl YpPaBHEHUI,
«300paxkeHne wieHOB apu(pMETHUYECKOH M TIeOMETPUYECKOM Mporpeccuié TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIIOHEHIIMATIbHBIA POCT. CII0KHbBIE POLIEHTHI».

Cnenyer yMEHBIIMTH KOJMYECTBO 4YAacOB Ha uU3ydeHHE TeM: «DopmyisD»,
«JlokazarenbcTBO TOXKIECTBY, «JIMHEHHOE ypaBHEHHME C ABYMS HEHM3BECTHBIMMY», «l'paduk
JUHEHHOrO YypaBHEHMsI C JByMs IepeMeHHbIMU», «['paduueckoe perieHue JMHEHHbIX
YpaBHEHHI U CHCTEM JIMHEWHBIX ypaBHEHHIT», «CBOICTBA KBaApaTHUYHON (DYHKIIUN.

BricBOOOAMBIINECST Yachl PEKOMEHJYETCS HCIOJIb30BaTh: JJs JIydlled HpopaboTKu
HauOosee BaXHBIX TeM Kypca: «PemieHue ypaBHeHui», «PelieHne CUCTEM YypaBHEHHII»,
«CoBMecTHbIE AEUCTBUS ¢ ApoOsmu», «IIpumMeHeHne CBOMCTB apu(PMETHUYECKOr0 KBaJpaTHOIO
KOpHs»; Ha IIOBTOpPEHME, pElIeHHE 3a7ady, I[peoOpa3oBaHME BBIPAKEHUM, a Takke Ha
3aKpeIUICHUE U3YYEHHOI0 MaTepuaa.

Buabl  gesreqbHocTn  oOyuarommmxcess ¢ 3IIP, oOycioBieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH H  00ecHeYMBAKIIHE OCMBICICHHOE OCBOCHHE
coJep;kaHuM o0pa3oBaHus Mo npeamMery «MaremMaTuka»

Conepxanue BHIOB JesTenbHOCTH oOydatouiuxcsi ¢ 3IIP ompenensiercs Ux 0coObIMH
oOpa3zoBaTenbHbIMH TOTpeOHOCTAMU. [ToMmumo mupoko ucnonbzyemsix B OOIT OO0 o6mux ans
BCEX O0yYaromuXxcs BUAOB JIEATEIbHOCTH CIEIYeT YCHIUTh BUIbI IE€ATEIBHOCTH ClelMpUUHbIe
JUIsL JTaHHOM KaTeropuu JeTed, oOecrneuuBaroliMe€ OCMBICIEHHOE OCBOEHHUE COJep>KaHus
00pa30BaHus 10 MPEIMETY: YCUIICHUE MPEIMETHO-IIPAKTUYECKOH IeSITENbHOCTH ¢ aKTUBU3AIMeH
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUJOB JAESITEIbHOCTH, 3a/JCUCTBYIOIIMX pa3IUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHajla C ONIOPO Ha alITOPUTM; «I10IIAr0OBOCTh» B U3yUYEHUNU
MaTepuaia; UCII0JIb30BaHUE JOIOJIHUTENbHON BU3YaJlbHOM OMOpPHI (CXEMBbI, I1a0JI0HBI, OTIOPHBIE
TaOJIHIIBI); PEYEBOM OTUET O MPOLIECCE U pe3yabTaTe JeSTeNbHOCTH; BBIMOJIHEHUE CIelUaTbHbIX
3ajaHul, 00ecreYnBalOINX KOPPEKLUIO PETyIslnun y4eOHO-TI03HABaTeNbHON NEATEIbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

TemaTndeckas n TepMuHOIIOrn4eckas jgekcruka coorsercrsyer OOIT OOO.

Jns obydatoruxcst ¢ 3I1P cymiecTBeHHBIM SBISIOTCS MPUEMBI pabOThI C JIEKCHUECKUM
MaTepuaioM Mo mnpeamery. llpoBonuTcs crnenuanbHas padoTa MO BBEIEHUIO B aKTUBHBIN
CJIOBaph OOYYaIOMIMXCSl COOTBETCTBYIONIEH TepMUHONIOTHH. M3ydaemble TEpMUHBI BBOAATCS Ha
IIOJIMCEHCOPHON  OCHOBE, 00fA3aTenbHAa BHU3yallbHas MOJAEP)KKA, aITOPUTMbI PpabOThl €
OIIPEEIIEHUEM, OIIOPHBIE CXEMBI AJIS1 aKTyaJIM3allui TEPMUHOJIOTHH.

PABOYASA TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCbI

esn u3yvenunsi yueOHOro Kypca

Anrebpa sBiSeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOHM IIKOJBI: OHAa OOECIIEYHBAET
U3YYEHUE JPYTUX AUCHMIUINH, KaK €CTECTBEHHOHAyYHOTO, TaK M T'YMAHUTAPHOTO ILIMKIIOB, €€



OCBOCHHME HEOOXOIUMO JIJIsl IPOJOKEHUST 00pa30BaHUs U B MOBCEIHEBHON XU3HU. Pa3Butue y
o0yyaroImuxcs Hay4YHBIX IIPEICTaBICHUM 0 IIPOUCXOXKACHUN
U CYHIHOCTH anre0panveckux aOCTpakuuii, crmoco0e OTpaKeHHs MaTeMaTH4ecKOW HayKon
SBJICHUA W IPOLIECCOB B MPHUPOJAE M OOLIECTBE, POJIM MATEMaTUYECKOTO MOJAEIUPOBAHUS B
HAYYHOM TO3HAaHUHM M B MPAKTUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
Ka4eCTB MBIIUIEHUS, HEOOXOIUMBIX JJs aJalTallud B COBPEMEHHOM LHU(POBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM O0pa3oM oO0ecleYrBaeT pa3BUTHE YMEHHUs HaOI0JaTh,
CpaBHUBAaTbh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS U BBIBOJBI, (POPMYIHUPOBATH yTBEPKICHUS.
OcBoenue Kypca ajreOpsl 00ecreuuBaeT pa3BUTUE JJIOTHUECKOTO MBIIIUIEHUS 00Y4atoLIMXCs: OHU
UCTIONB3YIOT JEAYKTUBHBIE W HMHIYKTUBHBIC DPACCYKACHUS, OOOOIICHHE W KOHKPETH3AIMIO,
abctparupoBaHue u aHanorutro. OOyueHue anredpe mpeanosaraeT 3HAYUTENbHBIM 00BEM
CaMOCTOSITENIbHON J1eATENbHOCTH O0y4aroUuIuxcs, MO3TOMY CaMOCTOSITEJIbHOE pELICHHE 3a/aady
€CTECTBEHHBIM 00pa3oM SIBIISIETCS peanu3alueil 1eATeIbHOCTHOrO IPUHIUIA 00yUeHHs.

B crpykType nporpammbl yueOHOro Kypca «AinreOpa» OCHOBHOW IIKOJIBI OCHOBHOE
MECTO  3aHUMAIOT  COICPXKATEIbHO-METOAMYECKHE JIMHHUU: «Yucaa W BBIUUCIICHHAY;
«AnrebOpanyueckue BBIpAKEHU»; «YPaBHEHUS W HepaBeHCTBay; «Dynkiumy. Kaxnas u3 atux
COJZIEPKaTENbHO-METOUYECKUX JIMHAN PAa3BUBAETCS HA NMPOTSHKEHUM TPEX JIET U3y4EHUs Kypca,
€CTECTBEHHbIM 00pa3oM IepeIvieTasch U B3aUMOJECHCTBYsI C JAPYTMMHU €ro JuHusMU. B xone
U3y4YEHHsI Kypca 00ydarolMces IPUXOIUTCS JIOTHUECKH PACCYkKAaTh, UCIOJIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIH fA3bIK. B cBsI3u ¢ 3TUM 1enecooOpa3sHO BKJIIOYUTH B IIPOrpaMMy HEKOTOpbIE
OCHOBBI JIOTUKH, IPOHU3BIBAIOIME BCE OCHOBHBIC pa3/ielibl MaTEMAaTHUYECKOro 0Opa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAIBHOTO MAaTEeMAaTHYECKOTO
a3pika. Takum 00pa3oM, MOXKHO yTBEpXKJIaTh, UTO COAEPXKATEIBHOM M CTPYKTYpHOU
0COOEHHOCTBIO Kypca «AreOpa sSBISETCS €ro MHTETPUPOBAHHbBIN XapakTep.

Copepxanne nuHMM «Yucaa W BBIYMCIEHUS» CIY)KMUT OCHOBOM Il JTAlbHEWILETro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPAa3BUTHUIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIILIECHHUS,
(GOpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXO/MMBIX JJI MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM
IIKOJE CBS3aHO C PpALUOHAIBHBIMU M HMPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHUEM
MPEJICTABICHUN O IEHCTBUTEIBHOM YHUCIIE. 3aBEpIIEHUE OCBOCHHUS YMCIOBOM JTMHUM OTHECEHO K
CTapIleMy 3BeHYy 0011ero 0opa3oBaHus.

Conepxanne MAByX anreOpanyecKux JMHUA — «AJNTeOpanyeckre BBIPAKECHUS» H
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydaroOLIMXCs
MaTeMaTUYeCKOro amrapara, HEoOXOAMMOro MJisi pelIeHUs 3ajad MaTeMaTHKH, CMEXKHBIX
IPEeIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ay. B OCHOBHOHM IIKoje Y4eOHBIH MaTepHuai
TPYNIHUPYETCsT BOKPYT palMOHANbHBIX BbIpakeHUH. AsnreOpa JE€MOHCTPUPYET 3HAu€HUE
MaTEMaTUKU KakK sI3bIKa JJI1 [MOCTPOCHMSI MaTEMAaTUYECKUX MOJENEH, OMMCAHMS NPOLIECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAQJCHHE HABBIKAMH JCIYKTUBHBIX paccyxkaeHui. [IpeoOpasoBanue
CHUMBOJBHBIX (OPM BHOCHUT CBOM crHeuuduyeckuid BKJIAJ B pPa3BUTHE BOOOPAXKEHMS,
CIIOCOOHOCTEHN K MaTeMAaTUYECKOMY TBOPYECTBY.

Conepxxanve  (yHKIMOHAJIBHO-TpaQUUECKOW JIMHUM  HAleJIeHO Ha  IOJIyueHHe
IIKOJTbHUKAMH 3HAHUH O (PYHKIUAX KaK BOKHEUIIEH MAaTEeMaTHYECKON MOJEH JUIsl OTIMCAHUS U
UCCIIEIOBaHMS pa3HO-00pa3HbBIX MPOLECCOB U ABJICHUN B MpHpoJie U obmiecTBe. M3ydeHne 3Toro
MaTepuaga CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHMsI MCIIOJIb30BaTh pa3IMyYHbIC
BBIpa3UTENbHBIC CPEACTBA SI3bIKA MAaTEMaTHKH — CIIOBECHbIC, CUMBOJMYECKUE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJBTYpBI.



MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo ydeOHOMY IuUTaHy B 7-9 Kjaccax H3ydaeTcs ydeOHBIM Kypc «Amredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE paslienbl coiepxaHus: «Hucia v BBIYUCICHUSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

VYueOHbIN TIIaH HAa HU3ydeHue anreOpbl B 7-9 kilaccax OTBOAUT HEe MeHee 3 yueOHBIX
4acoB B HEJEINI0 B TEUEHHE Ka)KJOro rojia o0ydeHus, BCEro 3a TpU roja oOydeHUs] — HE MEHee
306 y4eOHBIX YacoB.

COAEPKAHUE YYEBHOI'O KYPCA (IIO 'OJJAM OBYUYEHUS)
Coneprxkanue U MpeaMeTHbIE pe3yIbTaThl pa3padaThiBacMOi 00pa3oBaTeIbHOM

IPOTrpaMMbl JOJDKHBI ObITh HE HUXKE COOTBETCTBYIOLIETO COJIEPHKAHUS U MPEIMETHBIX

pe3ynbraroB denepanbHOi aJanTUPOBAaHHOW OCHOBHOM 00pa30BaTeIbHON IPOIPaMMBI.

7 KUIIACC

Yucna u éviuucnenusn

PauuonanbHbIe yncIa

Jpobu OOBIKHOBEHHBIE U AECATUYHBIC, MEPEeXoi OT OAHON (opmbl 3amucu apodeit K
npyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPSAJOUYNBAHUE PAllMOHAIBHBIX
yrcen. ApudmMerndyeckue ACUCTBUA C pallMOHATBHBIMU Ynciaamu. PeleHue 3aad u3 peanbHON
NPaKTUKX Ha YacTH, Ha APOOH.

Crenenb ¢ HaTypallbHBIM IIOKa3aTelieM: OIpeelieHre, MpeoOpa3oBaHUe BBIPAKEHHUM Ha
OCHOBE OIpEJIEICHHUS, 3a1Ch OOJIBIINX YHUCEIL.

ITporeHThI, 3aMuch NPOLIEHTOB B BUJE IpoOU U APOOH B BUE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOW ITPAKTUKHU.

IIpuMeHeHNne MPU3HAKOB IEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsiMast U 0OpaTHast MPONOPLHOHAIBHOCTH.

Anzebpauueckue svipasrcenus

[TepeMeHHbIE, YMCIOBOE 3HAYECHHUE BBIPAKEHHS C MEpeMEHHOM. JlomycThuMble 3HAYEHHUS
nepeMeHHbIX. [IpefcraBienne 3aBUCUMOCTH MeX 1y BeTMYMHAMU B BUJE (GpopMyIbl. Beraucnenus
o opmymnam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPRKEHHH, TOKAECTBEHHO PaBHBIC BBIPa)KEHMS, MpaBUIIA
npeoOpa3oBaHusl CyMM U MPOU3BEICHUMN, IPaBUIa PacKphITHs CKOOOK M MPUBEIECHUS MOJA0OHBIX
CJIaraeMblX.

CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnowieHbl 1 MHOrouieHsl. CTeneHb MHOrowieHa. Cli0)kKeHHe, BBIYMTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOYKEHHS: KBagpaT CyYMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHHe, KOPEHb ypaBHEHHs, MTpaBHiia MpeoOpa3oBaHusl YpaBHEHUs, PABHOCUIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOM, YUCIO KOPHEH JIMHEMHOIO ypaBHEHU,
pelieHue JIMHEWHBIX ypaBHeHHIl. CocTaBjieHHE ypaBHEHHUH IO YCIOBHUIO 3ajqaud. PenieHue
TEKCTOBBIX 3a/]a4 C TIOMOIIbIO YPABHEHUH.

Jluneiinoe ypasnenue ¢ 08yMs nepemeHnbiMu u e2o epagux®. CucTeMa JBYX JTHHEHHBIX
YpaBHEHHMI ¢ JBYMS NEpeMEHHbIMH. PelieHne cucreM ypaBHEHMH CIIOCOOOM TOICTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBI0 CUCTEM YPaBHEHMIA.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Toukn Ha mnpsiMod. UuMCioOBbIE TMPOMEXKYTKU. PaccTrosiHne MeXay ABYMS




TOYKaMU KOOPAMHATHOU IIPSIMOM.

IIpsmoyronbHas cucrema koopauHat, ocu OX m Oy. AOcrucca ¥ opauHaTa TOYKM Ha
KOOpAMHATHON miockocT. [lpumepsl rpadukoB, 3amaHHbBIX (GopMmynamu. YUteHue rpaduxoB
peabHBIX 3aBUCUMOCTEH.

[onsitne ¢ynkmuu. I'paduk dynkumu. CpoiictBa (ynkiwid. Jluneiinas ¢ynkuus, eé
rpaduk. I'paduk byukuuu Y = KX + b. I paguueckoe pewenue nunetinvix ypasuenuii u cucmem
JIUHETIHBIX YPABHEHULL.

8 KUIACC
Yucna u eviuucnenusn
KBanparublii KopeHb u3 uncina. [lonsamue 06 uppayuonanroHom uucue. [ecamuynvle
npubIUdICeHUs UppayuUoHanbhslx ducen. CBOWCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH 1 X
MIPUMEHEHUE K [TPE0OPa30BAHUIO YUCIIOBBIX BBIPAXEHUI U BBIYUCICHUAM. /elicmeumenshbie
yycaa.

Crenens ¢ 1eabpIM [OKa3zareneM U e€ cBoiictsa. CTaHgapTHas 3alluch YKCa.

Anzeopauueckue evipasriceHusn

KBanpathslil TpéxusieH; pa3oKeHNUEe KBaIpaTHOTO TPEXUJIEHA HA MHOKUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOWCTBO anredpanueckoil Jpobu. CroxeHue,
BBIUNTAHNE, YMHOKEHHE, JICJICHNEe anredpandeckux ApoOeil. PannoHanbHbIe BBIpAKEHUS U HX
npeoOpa3oBaHue.

Ypagunenus u nepasencmea

KBaznparHoe ypaBHeHue, (opmyia KOpHeH KBaJpaTHOro ypaBHeHusi. Teopema Buema.
Pemienne ypaBHeHMii, CBOAALIMXCS K JIMHEMHbIM U KBajapaTHbIM. [Ipocreifinne apoGHO-
paLMOHAIIbHBIE YPABHEHUS.

I'paghuueckas unmepnpemayus ypagueHull ¢ 08yMs NEPEMEHHbIMU U CUCMEM JIUHEUHbIX
ypasueHuii ¢ 08yms nepemenHvimu. llpuMepsl peleHHs CUCTEM HEIMHEHHBIX YpaBHEHHH ¢
JBYMsI IEpEMEHHBIMHU.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CrocoOOM.

UucnoBble HeEpaBEeHCTBA M HX CBOMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOM mepeMeHHOH. CHucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynkuu. O6nacTe onpeneneHnss 1 MHOXKECTBO 3HaueHUH QyHkunu. CrocoObl
3aanus QyHKIUH.

I'paduk ¢ynkuun. YUrenune cpoiictB (yHkuuu no e€ rpaduky. IIpumepsr rpadukon
(bYHKIUH, OTPaXKAIOLINX pealIbHbIEe POIIECCHI.

OyHKIMH, ONHUCHIBAIOIINE MPAMYI0 U OOpaTHYI MPONOPIMOHATIbHBIE 3aBUCUMOCTHU, UX

rpaduxn. Oyrkmpm y = X5, Y = X5, Yy = 4%, Y = % I'paguueckoe pewenue ypasneHuu u

cucmem ypasHeHui.

9 KUIACC

Yucna u gpluucnenus

HeiicTBUTEIbLHBIE YK CJIA

PanmonansHble YnCa, UppAYUOHATbHBIE YUCLA, KOHEeYHble U OeCKOHeYHble 0ecamuinble
Opodu. Mnodxcecmeo OelicmeumenvbHblX uucell, OelcmeumenbHble YUClad KAk OecKoHeuHvle
oecamuyHvle OpoOu. B3aumHo  OOHO3HAYUHOE  COOMBEMCMEUEe  MeNCOY  MHOHMCECMBOM
OelicmeumenbHbuIX Yucesl U KOOPOUHAMHOU NPIMOIL.

CpasHenue OelicmeumenvbHbiX yucel, apupmemuieckue Oeticmeus ¢ 0etiucmsaumenbHbiMu
yucnamu.

N3mepenus, npudIuKeHUsI, OLIEHKH



PazMepbl 0OBEKTOB OKpYXKAIOIIETO MHUPA, JIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM
MUDE.

[TpubnmxEénHoe 3HaYCHHWE BEIMYUHBI, TOYHOCTh MNpUONMKEeHUs. OKpyTJIeHHE YHCell.
ITprkuKa ¥ OLICHKA PE3yIbTaTOB BHIYMCIICHUM.

Ypaeéunenus u nepasencmea

YpaBHeHMsI ¢ OTHOM NepeMeHHOMH

JInneiiHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOIAIIMXCA K  KBaJpPaTHBIM.
buxBanparHoe ypaBHeHuE. [Ipumepwvl pewienus ypagHeHuil mpemveli U Yemeeépmou cmeneneu
PasnodiceHuem Ha MHONCUMENU.

Pemenue npoOHO-palOHANIBHBIX YPaBHEHHH.

Pemienue TekcToBBIX 3aa4 alredOpandeckuM METOAO0M.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMS MEpEeMEHHbIMU U ero rpaduk. PemeHue cucreM ABYX JMHEHHBIX
YpaBHEHUH € ABYMs INepeMEHHbIMU. PerieHue cuctem AByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHoe, a Apyroe — BTOpO# creneHu. I'paduueckas UHTEpIIpEeTaLUsl CUCTEMbI YpPaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau aNre0panyeckuM CriocoOOM.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHue cUCTeM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemeHHOW. KBanparHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

Dyukyuu

KBagparuunas ¢ynkius, e€ rpaduk u cBoictBa. [lapabonia, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxu (b yHKIHIA: y = kx, y = kx + b, y = X4,
y = +x,y = EI/II/IX CBOMCTBA.

Yucnoevie nociedosamenrbHocmu

OnpeneneHue u COCOObI 32 IaHUS YHCJIOBBIX MOCJIEI0BATEILHOCTE

[TonsiTHE YKMCTOBOW MOCIEIOBATENILHOCTH. 3aJaHIe MOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-To diieHa.

ApudpmeTnyeckasi 1 reoMeTpryecKasi MpPorpeccuu

Apudmernueckas U reomeTrpuyeckas — mporpeccuu. QDopmynasl  N-ro  yjeHa
apuQMeTHUECKON 1 TEOMETPHUECKOM MPOTPECCHA, CyMMBI TIEPBBIX N YJICHOB.

H3zobpadicenue uneHos apugmemudeckon u 2eoMempuieckol npoepeccuii. mouKkamu Ha
KOOpOUHammuou niockocmu. Jlunelinsiii u s9kcnoneHyuanbHuii pocm. CrodicHvle RPoyeHmul.

KoHTpPo/IbHO-U3MepHUTEIbHbIE MATEPHAJIBI

[IpoBeneHue OICHKM JOCTHKEHUH TIIIAaHUPYEMBIX pE3YJIbTaTOB OCBOCHHS Y4eOHOTO
npeaMeTa MpoBOAMTCS B (OpME TEKyIIero M pyOeKHOro KOHTPOIS B BUJE: KOHTPOJIbHBIE
paboTBI, CaMOCTOSITCIIbHBIE PA0OTHI, 3a4eThl, MAaTEeMAaTHYCCKUE JIWKTAHTHI, IPAKTHUYCCKHE
paboThl, TUCHMEHHBIN OTBET MO WHIANBUAYAIBHBIM KapTOYKaM-3aJaHHsIM, TECTUPOBaHUE.

Hna oOyuatonuxest ¢ 3I[IP Bo3MOXXHO u3MeHeHHE (QOPMYIUPOBKH 3aJaHUN Ha
«TIOIIATOBYIO»,  aJalTali0 MpeaIaraeMoro oO0y4aromeMmycsi TeCTOBOTO (KOHTPOJBHO-
OIICHOYHOT'0) MaTrepuayia: MCIOJIb30BAaHWE YCTHBIX W MHUCHbMEHHBIX WHCTPYKIUH, YIPOIICHUE
JUTMHHBIX CJIOXHBIX (OPMYITUPOBOK MHCTPYKIIMH, PEIICHHE C OMOpPON Ha aliroput™m, oOpasetl,
HCITOJIb30BaHUE CITPABOYHONM MH(POpPMAIIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIbTATDI:

MOTHUBaALlUd K O6y‘-ICHI/IIO MAaTE€MAaTuKEC H HeHeHaHpaBHCHHOﬁ MMO3HABATCIILHOM
JeATCIBHOCTH;

IOBBINICHUC YPOBHA CBOCH KOMIIETCHTHOCTH 4cpe3 IMPAKTHYCCKYHO JOCATCIbHOCTD,
TpeOYIOIIYI0 MATeMAaTHIECKUX 3HAHUH, B TOM YUCJIe YMEHHUE YUUTHCS Y IPYTHX JFOCH;

CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHTYaIlMIO, OBITh TOTOBBIM JCHCTBOBATH B
OTCYTCTBHE rapaHTHH ycIiexa,

ciocoOHoCcTh oOyuaromuxcs ¢ 3[IP k oco3HaHWi0 CBOMX A€DUIUTOB U TPOSIBICHUE
CTPEMIICHHUS K UX TIPEOJIOICHHIO;

CIIOCOOHOCTE K CaMOpPa3BUTHUIO, YMCHUC CTABUTb JOCTHXKHUMBIC LICTIN,

YMEHHE pa3nuuarh ydeOHbIE CUTyalli, B KOTOPBIX MOXXHO JICHCTBOBAThH
CaMOCTOSTENILHO, U CHTYalluH, TJIe CIeyeT BOCIOJIb30BaThCs CHPABOYHON MH(OpManmeir wiu
JPYTUMH BCIIOMOTaTeIIbHBIMU CPEICTBAMH;

CIOCOOHOCTh TIEPEHOCUTH IIOJIyYE€HHBIE B XOA€ OOydYeHHs 3HAHHS B AaKTYaJbHYIO
CHUTYaIHUIO (IPU PELICHHUH KUTEHCKUX 3a/1a4, TPEOYIOINX MaTeMAaTUUCCKUX 3HAHUH);

CIIOCOOHOCTh ~ OPHUEHTHUPOBATbCS B TPEOOBaHMSAX W NpaBWIaX  IPOBEICHUS
IPOMEKYTOUHOI U UTOrOBOM aTTeCTALIUM;

OBJIaJICHHE OCHOBaMH (PHHAHCOBOW TPaMOTHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

Osnadenue yHugepcaibHoIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CHUCHBUAMU:

YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'ICI[CTBeHHI)IC CBA3U B XOIE€ YCBOGHI/H[ MATEMATHUYCCKOT O
MaTepuana;

BBISIBIIATH JIE(PUITUT TaHHBIX, HEOOXOIUMBIX JIJIsl PEIIEHUS TOCTABIEHHOM 3a/1a4H;

C MOMOIIBI0 YYUTENS BEIOMPATh CIIOCOO pelIeHHs] MaTeMaTHUeCKOH 3a1auu (CpaBHUBATh
BO3MO>KHbIE BapUAHThI PEILICHU);

MPUMEHITh U MPEOOPa30BHIBATH 3HAKH U CHMBOJIBI B XOJI€ PEHICHHUS MaTeMaTHYEeCKHX
3a7a4;

yCTaHAaBIUBATh UICKOMOE U IaHHOE MPH PEIICHUH MAaTeMaTHYECKOH 3a1auu;

MOHUMAaTb U  HHTEPNPETHUPOBaTh MH(GOPMAILMIO pa3IMYHbIX BHJIOB U  (GopM
MPEICTaBICHHUS,

WUTIOCTPUPOBATH peniacMble 3a1aud rpaduIeCKUMHU CXeMaMHu;

3¢ (HEeKTHBHO 3alIOMUHATH U CUCTEMATU3HPOBATh HHPOPMAIIHIO.

MOHUMAaTh U MCIOJb30BaTh MaTEeMaTHUECKHE CpPEACTBAa HAISIIHOCTH (Tpaduku,
JUarpamMmbl, TaOIUIIBI, CXEMBI U Jp.) A7 WILTIOCTPAllid, HHTEPIPETAIlUU, apTyMEHTAIIHH.

Osnadenue yHUBeEPCAIbHLIMU YUEOHBIMU KOMMYHUKAMUBCHBIMU OCUCHBUAMU:

OpPraHU30BBIBATH YUEOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIHHOCTh C YUHTEIEM U
CBEPCTHHKAMH B IPOIIECCE PEIICHUS 3a/ad;

B3aMMO/ICHICTBOBATh U HAXOUTH OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPYyIIE: HAXOAUTH
oOmmee pemreHne W paspemniatb KOH(MIMKTBI HAa OCHOBE COTJIAaCOBAHMS IO3WIUH H yduéra
WHTEPECOB; CIyIIATh NapTHEPA; POPMYITUPOBAThH, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHE;

MIPOTHO3MPOBATh BO3HUKHOBEHHE KOH(MIUKTOB NMPH HAIMYUU Pa3HBIX TOYCK 3pCHUS U
pa3pemiaTh KOHGIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HIINIA BCEX YIaCTHUKOB;

apryMEHTHPOBATh CBOIO TO3HMIIMIO W KOOPAMHHPOBATH €€ C IMO3UIUSAMHU MApTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PENICHUS B COBMECTHOM JAESITEITbHOCTH;

BBITIOJIHATH  CBOKO  9acTh  pa0OThl, JIOCTHTaTh Ka4deCTBCHHOTO pe3ysibTaTa |
KOOp,Z[I/IHI/IpOBaTB CBOHU HeﬁCTBHH C I[pyTI/IMI/I YJICHAMH KOMAaH/bI,

OIICHUBATh KAYECTBO CBOCTO BKJIA/Ia B OOIIUH MPOIYKT.



Osnadenue yHueepcatbHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCHCMBUAMU:

CTaBUTh LI€JH, BbIOMpPaTh M CO3JaBaTb aJNTOPUTMBI JUISl PEHICHHUS  Y4EeOHBIX
MaTeMaTHUYECKUX Npodiiem;

IUIAHUPOBATh W OCYUIECTBIIATH JEATEIbHOCTh, HAIIPABICHHYI0 Ha peElIeHHe 3ajad
HCCJIEI0BATEIBCKOIO XapaKTepa.

dbopMynupoBaTb W yIep)KMBaTh  y4yeOHYI0  3ajady, COCTaBisATh IUIAaH U
MMOCJICIOBATEILHOCTh ACHCTBHUM;

OCYILIECTBISATH KOHTPOJIb IO 00pasily U BHOCUTh HEOOXOUMbIe KOPPEKTUBBI;

KOHTPOJMPOBATH MPOLIECC U Pe3yabTaT yueOHOM MaTeMaTHIECKOM NesTeTbHOCTH;

a/IeKBaTHO OLICHMBATh MPAaBUIBLHOCTb MM OLIMOOYHOCTH BBHIMOJHEHHs Y4eOHOH 3amauu,
e€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

clMyaTh CHoco0 JEHCTBUS U €ro pe3ylbTaT C 3aJaHHbIM DJTaJOHOM C LEJBI0
0OHapyXeHUs OTKJIOHEHUH U OTJIIMYUM OT ATAJIOHA.

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU y4eOHOH 3a1a4u;

MOHUMATh TPUYUHBI, 10 KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblld pe3ysbTar
NESITENIbHOCTH, OMPEENATh MO3UTUBHBIC U3MEHEHUS U HalpaBlieHUs, TpeOyrolne AalbHenIei
paboThI;

PEryIHUPOBATh CIIOCOO BRIPAKEHUS SMOIIHIHA.

INPEAMETHBIE PE3YJIBTATbBI

Pesynmpratel  ocBoeHust y4yeOHoro mpeamera «Marematuka (BKIoyas —anreOpy,
IFE€OMETPUI0, BEPOSITHOCTb M  CTATUCTUKY)», pacHpeleleHHble 10 rojgaM oOy4YeHHs,
bopMynupyroTCS IO NPUHUUNY J0OABIEHHMS HOBBIX pE3yJbTAaTOB OT TOAAa K TOAYy, YXKe
Ha3BaHHBIC B MPEABIAYIIMX TOAaX MO3ULUHU, KAK IPAaBUIIO, JOCIOBHO HE IIOBTOPSIOTCS, HO
YUUTBHIBAIOTCS  (pe3ysbTaThl OYEPEAHOr0 TroJila [0 YMOJIYAaHUIO BKIIOYAIOT PE3yJbTaThl
OpeIbLAYIINX JIET).

IJIAHUPYEMBIE NTPEIMETHBIE PE3YJIBTATHI OCBOEHUSI PABOYEM

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

OcBoeHne yueOHOro Kypca «AnredOpa» Ha YpOBHE OCHOBHOTO 00IIero odpazoBaHUs
JIOJKHO 00€CIIeunBaTh JOCTHKEHUE CISAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KUIIACC

Yucna u evluucnenun

BoeinonHATe, coderas yCTHble M NMUChbMEHHBbIE NPUEMBI, apuMeThyecKkue NEeHUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTh 3Ha4eHMs] YMCIIOBBIX BBIPAKEHUH; MPUMEHATH pPa3zHOOOpa3HbIE CHOCOOBI U
npuéMbl  BBIYMCICHUS 3HAYCHMH JPOOHBIX BBIPOKEHUH, COJEp)KAIUX OOBIKHOBEHHBIE H
JECATUYHBIE JPOOU.

IlepexoauTb OT OIHOM (opMBbI 3amucu 4ucen K ApYyrod (MpeoOpa3oBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO Ipo0b). CpaBHUBATE U YIOPSAI0YMBATH
paloHaIbHbIE YHCIa.

OxpyryisTh unca.

BBINOMHATE NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HaYCHUIM YMCIIOBBIX
BBIPAKCHU.

BrImoHATE AEHCTBUS CO CTENMEHSAMH C HaTypaJdbHBIMH TOKa3aTelsMHu (C OMopoil Ha
CIPaBOYHYIO HH(POPMAILIHIO).

[IpuMeHATh IPU3HAKK JEIMMOCTH, PA3JI0KCHUE HA MHOKUTEIIN HATYypPaJIbHBIX YHCEIL.

Pemare mnpocrelinye NpakTUKO-OPUEHTHPOBAHHBIE 33[aud, CBSA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, IPONOPLHMOHAIBHOCTBIO BEIWYMH, IPOLEHTAMH; MHTEPIPETUPOBATh PE3YIbTATHI



pelleHuss 3agad4 ¢ Y4€TOM OIPaHUYECHUH, CBSA3aHHBIX CO CBOMCTBAMHU pPacCMaTpHUBAEMBbIX
00BEKTOB.

Anzebpauueckue eviparcenus

OpueHTHpOBaTECS B MOHATHAX M ONEPUPOBATh Ha 0a30BOM YPOBHE alnre0pandeckoil
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUH IIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BrimonHATE peoOpa3oBaHust LENOro BHIPAKEHNUS B MHOTOUICH MIPUBEICHHEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOIOYJIEH,
OpUMEHATh (OpPMYNbl KBaJpaTra CyMMbl M KBaJpaTa pa3sHOCTH (C ONOpOH Ha CIPaBOYHYIO
uH(OPMAILIHIO).

Ocy1mecTBIATh pa3inoXeHHe MHOIOWIEHOB HAa MHOKUTENIU C HMOMOILBIO BBIHECEHUS 3a
CKOOKHM 0OLIeT0 MHOXKUTENS,, TPYIMIUPOBKH ClIaraeMbIX, MPUMEHEHHsT (OPMYIl COKPAIIEHHOTO
YMHOEHUS (C OMOPOii Ha CIPAaBOUYHYIO HH(POPMALIHUIO).

[IpumensTh mpeoOpa3oBaHHs MHOTOUYJIEHOB I PpEUICHMs pa3iMyHbIX 3a7ad u3
MaTEeMaTHKHU, CMEXHBIX IPEJMETOB, U3 PEAIbHOMN IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MTOKA3aTEISIMU JIJIs1 IPE0Opa30BaHus
BBIpQXXEHHH (C OMOPOI Ha CIIPABOYHYIO HHPOPMAIIHIO).

Ypasenenus u nepagencmea

Pemare nuHelHble ypaBHEHUS C OJHOM NMEPEeMEHHOM, MPUMEHss MpaBuia Nepexoia oT
UCXOJHOIO ypaBHEHUS K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sBi€TCS M YHCIO KOPHEM
YpaBHEHHMS.

Wwmets nmpencraBierne o rpadUuecKux METOJax MpHU PEIeHUH JTUHEHHBIX YpaBHEHUH U
UX CHUCTEM.

[TonOuparhs mpumepsl map YUCElN, SBISIOIIMXCS PELICHHUEM JIMHEHHOTO ypaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAWMHATHOW IIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHS C JBYMS
NEPEMEHHBIMHU; MOJIB3YSICh IPauKOM, IPUBOAUTE IPUMEPHI PELICHUS YPaBHEHHU L.

Pemrate cucTeMbl ABYX JIMHEHHBIX ypaBHEHUH C JIBYyMs TIE€PEMEHHBIMH, B TOM YHCIE
rpadudecky (¢ ornopoil Ha anropuT™M y4eOHBIX JCHCTBUI).

CocTtaBndth (I1ociie COBMECTHOT'O aHAIM3a) U pellaTh JUHEHHOE YpaBHEHNE UIIH CUCTEMY
JUHEWHBIX YpaBHEHUH MO YCIOBUIO 337ay, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MTOJIYYEHHBIN pe3ynbTarT.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkaTh Ha KOOPAMHATHOM MpPSMOMl TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEpBAlbl; 3alUChIBaTh YHUCIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OTMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPJHMHATaM; CTPOUTH
rpaduku muHeHHbIX QyHKIMH. CTpouts rpaduk Gyakimu Y = KX + b.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMI H3BECTHbIE 3aBUCHMMOCTH MEXAY BEIMYHUHAMHU (IO
ITOPUTMY YUEOHBIX JIEHCTBUI): CKOPOCTh, BPEMS, paCCTOSIHUE; LI€Ha, KOJTUYECTBO, CTOMMOCTH;
IPOM3BOIUTENEHOCTD, BpeMsl, 00bEM PaOOTHI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnoco® mpeacTaBiIeHUs U aHaU3a UHPOPMALMHU; U3BJIEKATh U
UHTEPIPETUPOBATH NHPOPMALIUIO U3 IPA(GUKOB PEANbHBIX MPOLECCOB U 3aBUCUMOCTEM.

8 KUIACC

Yucna u gvluucnenus

Hcnonb3oBaTh HauanbHbIE MPEACTABICHUS O MHOXECTBE JACUCTBUTEIBHBIX YHCEN IS
CpaBHEHHsI, OKPYIJIGHUS M BBIYUCICHHIA; M300pa)xkaTb JCHCTBUTEIbHBIC YHCIA TOYKAMH Ha
KOOPJAUHATHOU MPSIMOIA.



[TpumMeHsATH TOHATHE apU(PMETHUECKOro KBAJPAaTHOTO KOPHs; HAXOIUTh KBaJpaTHBIC
KOPHHM, HUCHONb3YysSd IpPH  HEOOXOIUMOCTH  KalbKYJSATOp;  BBIIOJHATH  IpOCTEHIINE
IpeoOpa3oBaHus BBIPAXKEHUI, COEPIKALUX KBaApaTHbIE KOPHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb30Bare 3amucu OOJBIIMX M MajblX YUCENl ¢ HNOMOIIBIO JIECATUYHBIX ApoOei u
crenenen yucia 10.

Anzedopauueckue eviparxcenus

[IpuMeHATh TMOHATHE CTENEHH C LENbIM I0Ka3aTelieM, BBIMOIHATh HpeoOpa3oBaHUs
BBIPKEHUH, COAEp)KallMX CTENEHHM C LENbIM IOoKa3aTeneM (C MCIOJb30BaHMEM CIIPAaBOYHOM
uHpOpMAaLINN).

BbINONHATE HECTOXKHBIE TOXJIECTBEHHBbIE IPE0OPa30BaHUs pPallMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACUCTBUI HaJ MHOTOWICHAMH U aJIr€0panvdecKUMH APOOSMH.

PackiagpiBaTh KBaspaTHbIN TPEXUICH HA MHOKUTEIH.

[IpumensTh 1npeoOpa3oBaHUsS BBIPAKEHUN JUIsl pelIeHHs pPa3IMYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAILHON ITPAKTUKH.

Ypaenenus u nepasencmea

Pemate nuHeHHble, KBaJpaTHbIE YypaBHEHHs (C HCHOJIb30BAaHMEM CIIPABOYHOM
uH(pOpMalLlMK) U palMOHAIbHbIE YPAaBHEHHUS, CBOJAILIMECS K HUM, CUCTEMBI JABYX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU.

[IpoBoauTH IpOCTENIINE NCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
OpUMEHEHHEeM TIpadUUecKuX IpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CUCTEMA YpaBHEHHI pEeLICHUs], €CIIU UMEET, TO CKOJIBbKO, U Ip.) C ONIOPOM Ha alIrOPUTM y4eOHBIX
IEUCTBUIA.

[lepexonuth OT ciioBeCHOW (POPMYIMPOBKU 3ahauu K €€ anredpanyeckodl MOJEIH C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHHWI, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl TOJyYEHHBIN pe3ysIbTar.

IIpuMeHsTh CBONCTBA YHCIIOBBIX HEPABEHCTB AJIs1 CPABHEHHUS, OLICHKH; PEIIaTh JIMHEIHBIE
HEPAaBEHCTBA C OJHOM NEPEeMEHHOM M HUX CHCTEMbI; JaBaThb TIpaUUYECKyI0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkuyuu

OnepupoBarh Ha 0a30BOM ypOBHE (YHKIIMOHAJIbHBIE TMOHATHA M SA3BIK (T€PMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHMs); OMPENEATh 3HauU€HHE (PYHKIMU IO 3HAUYCHUIO aApPTyMEHTA;
OIpeIeNIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky.

. k
Ctpouts rpadukn d1eMeHTapHbIX QyHKIMA Buga , Y = X5, Yy = X5, Yy = 4/x , Y= =
X
OTHCHIBAaTh CBOWCTBAa 4YHCIOBOM (QyHKIMKU 10 €€ Trpaduky (mpu HEOOXOAUMOCTH
HaMpaBJISIOIIEH TOMOUIBIO).

9 KJIACC

Yucna u évluucienus

CpaBHMBATh U yNOPSA0UYMBATH PALIUOHATBHBIE U UPPAILIMOHATIBHBIE YHCIIA.

BrimonHsaTe apudpMeTudecke AeHCTBHI ¢ pallMOHAIbLHBIMU YHCIAMH, COYETasl YCTHHIE U
IINCBMCHHBIC HpI/IéMI)I, BBIIIOJIHATDH BBIYUCIICHUSA C UPppallOHAJIBHBIMHA YK CIIaMU.

Haxonutb 3HaueHus cTeneHeu ¢ ueabIMU MOKa3aTeNs MU U KOPHEN; BBIUMCIATh 3HAUCHUS
YUCJIIOBBIX BBIpa)KeHI/II\/'I.

OKpyrisaTh ACUCTBUTENBHBIE YKCIIA, BBINOJIHATH MNPUKUAKY pE3yibTaTa BBIYMCICHH,
OLICHKY YHMCJIOBBIX BBIPQKEHUU.

Ypasnenusn u nepasencmea

Pemate nuHelHble W KBaJpaTHbIE YpaBHEHHs, YypaBHEHHUS, CBOJASAIIMECS K HUM,
npocTeiime IpoOHO-palMOHAIbHBIC YPAaBHEHUSL.

Pemate mpocreiiie CUCTEMBI ABYX JMHEWHBIX YpaBHEHUN C NIByMs NEPEMEHHBIMU U
CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIAETCS JIMHEWHBIM (110 BU3YyaJIbHON



ornope).

Pemate mpocreiimye TEKCTOBBIE 3aJaddl adreOpandeckuM CIOCOOOM C  IOMOIIBIO
COCTaBJICHUS YPABHCHUS MJIM CHCTEMBI IBYX YPaBHEHUIA C IByMSI IEPEMEHHBIMHU.

[TpoBoaNTH MpOCTEHIINE CCIEAOBaHNS YPABHEHUH U CHCTEM YPaBHEHHI, B TOM YHCIIE C
NpUMEHEHHEeM TpaduyecKkux mpeAcTaBlieHul (yCTaHaBIMBAaTh, MMEET JH YPAaBHCHUE WIIH
cHCcTeMa YpaBHEHHH PEIICHHS, €CIH UMEET, TO CKOJIBKO, U TIp.).

Pemiate nMHEiHbIE HEpPAaBEHCTBA, KBaJpaTHBIC HEPABCHCTBA; W300pa)kaTh pEIICHUE
HEpaBEHCTB Ha YMCJIOBOW MPSMOH, 3aIIUCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemath cHCTeMbI JIMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHWE CHUCTEMbl HEPAaBEHCTB Ha YUCIOBOW MPSMOM,
3aIUChIBAThH PEIICHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MPH PELICHUH PA3IMYHBIX 33/1a4.

Dyukyuu

PacriosHaBath (QyHKIMHM M3ydeHHBIX BUIOB. [I0Ka3pIBaTh CXEMaTHYECKH PACIIOIOKECHUE
Ha KOOPAMHATHOM MI0ckocTH rpadukoB Gynkumit Buga: y = kx, y =kx + b, , y = ax? + bx +¢, y =

k o o o
X3, VY =+Vx, Y= ; B 3aBUCHMMOCTH OT 3HAYCHHNU KO3(1)(1)I/II_II/I€HTOB; OIINCBhIBAaTh CBOMCTBA (bYHKI_II/II/I

Crpoutb u n300paXkaTb CXEMaTHUECKU TpadUKH KBaJpaTUYHbIX (YHKLUHH, ONMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpapuKaMm.

Pacnio3HaBaTh  KBaJipaTW4Hyr0 (QYHKUIMIO 1O QopMmyse, MPUBOAUTH IPUMEPHI
KBaJPAaTUYHBIX QYHKIUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

Pacrnio3naBath apupMeTHUECKYIO U TEOMETPUIECKYIO MTPOTPECCHUU TPH PA3HBIX CIIOCOOax
3a/1aHusl.

BbINONMHATE BBIYMCIEHUS C HCIOJIb30BaHHEM (opMyn N-ro ujieHa apudmernyecko u
TreOMETPUYECKOM Mporpeccuii, cymMmbl MHEepBbBIX N wieHOB (C OHOpPOH Ha CHPaBOYHYIO
nH(popMaIuIo).

Pemarp 3anaum, cBs3aHHBIE ¢ YHCIOBBIMU IOCIEA0BATENBHOCTMHU, B TOM YHCIIE 3a1a4U
U3 peaJibHOW JKM3HM (C  HCHOJBb30BAHHMEM  KaJIbKyJIsATOpa, UU(QPOBBIX TEXHOJIOTHI)



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O 'OAAM OBYYEHMUS)

Tematuueckoe IIAHUPOBAHUEC U KOJIMYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC K&)I(I{Oﬁ TCMBI y‘—ICGHOFO KypcCa

«Anrebpa» ananTUPOBAHHON OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 0Opa3oBaHus
OOy4YaronIMXcs € 3aIEPKKON ICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIal0T C COOTBETCTBYIOIIUM pa3esioM paboyeit
porpamMmbl y9eOHOTO Kypca «Anredpa» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHUs

7 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
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1 Yucia u BeIYKCIICHUS. PalinoHalibHbIE o5 1 0 bubmuorexa [JOK
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0
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0
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. 0
4 Koopmunaret u rpaduicu. Gyicim 24 ! https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
IT 1 0
> OBTOpeHUE 1 0000OmenNe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
. 0 0
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
Uucna u Beruncienus. CTeneHsp ¢ 1ebiM bubmuorexa [JOK
2 7 0 0
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKECHHUS. bubnuorexa [JOK
3 . 5 1 0
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 0 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 0
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
. 0 0
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 0 0
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
0
10 HosTopenne u obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0 0

0



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 0 0 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
. 0
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1 0
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCIOBBIE TTOCIIEN0BATEILHOCTH 5 0 httns://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 0 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

7 kaacc (He menee 102 u)

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHbBIE BHbI 1€ATEJILHOCTH 00y4aI0IIUXCSA

4acoB)
Yucna u [TonsiTHe pallMOHAIBHOTO YKCIA. CucTeMaTH3HPOBATH U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHUS. Apudmerndeckue neUCTBHS ¢ pallUOHATBLHBIMH YUCIAMHU. U IECATUYHBIX APOOSX.
PanmnonanbHbie CpaBHeHue, YyIOPSI0YMBAHUE PAlMOHAIBHBIX YHCEIL. CpaBHUBATH M YNOPSAA0YUBATH APOOM, TpeoOpa3oBbIBAs MPU
yHciaa CreneHb ¢ HaTYpaJTbHBIM MTOKA3aTEIIEM. HEOOXOIUMOCTU  JECSATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemienne ocHOBHBIX 3a7a4 Ha JIpoOU, MPOIEHTHI U3 PEATbHON | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

IIPAKTUKU.
IIpu3Hakym  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIl.
Peanbuble 3aBUCUMOCTHU. [Ipssmas
IIPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JIECATUYHYIO APOOb.

IpumenssiTe  pa3HoOOpa3Hble  CHOCOOBI M NMPHEMBI
BBIYMCJIEHHS 3HAYEHHil APOOHBIX BbIPAMKEHUH, COICPKAIINX
OOBIKHOBEHHbIE U  JECATUYHbIE JApPOOU: 3aMEHATh IpU
HEOOXOAUMOCTH  JIECATUYHYIO  JpOOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOH, MPUBOJUTH BhIpaXeHHE K (opme,
HaubOosnee ynoOHOM uid BBIYUCIEHUH, TNpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEHCTBUAM ¢ LENBIMU YUCIaMU (TIpU HEOOXOJUMOCTH C
HaMpaBJIsIoONIEi TOMOUIBIO).

IIpuBoaNTH 4HCJIOBbIe U OYKBeHHbIe NMPUMeEpPbI CTEIEHHU C
HaTypaJbHBIM IIOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUSA
CTENeHHU M IOKa3aTessl CTENEeHH, HaXOAUTh 3HAUYEHUs CTETeHen

Biza a (a — mo6oe pPalMOHAIBHOE YUCII0, N — HATYpaJbHOE
YHUCJI0) C ONTOPON Ha CIIPABOYHYIO HH(POPMAIIHIO.

[TonuMate cMbICa 3anmMcH 0OJBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apodeil U cTeneHel uynciaa 10, npumMeHsATs UX B

peajbHBIX CUTYallHAX.

IIpuMeHATH IPU3HAKHU ACIMMOCTH, Pa3I0KEHHS HA MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

PemaTes npocreiinue 3a1a41 Ha 4aCTH, IPOLIEHTHI, TPOIIOPLUH,




Ha HaXOXKJIeHUE JIpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npobu (TpoIeHTy), Ipodu (MPOIIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupare,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, ONIPASCH HA ONIPEACTICHUS, IPSIMO
MPOIMOPLUOHANIbHBIE u o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXIYy BEIMYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHUCHUMOCTEl M3 pealbHOTO MHpa, U3 JPYTHX Y4EOHBIX
MIPEIMETOB.

Pemarp mpocrelinie MPaKTHKO-OPHEHTHPOBAHHBIE 3a]a4H
Ha  Jpodu, TNPOUEHTbl, TMPAMYKW H  OOpaTHYIO
NPONOPUHOHAIBLHOCTH, MPONOPLMH.

Aaredpanuyeckue
BbIpaKeHUsl
(27 4)

bykBenHbIe BelpaxkeHus. [lepemennsie. JlonmycTUMBbIE 3HAYEHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJICHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTelIeM.
MHOrOo4IEeHBL. Crnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB.  DOpMyJsbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxxenne MHOTOYWIEHOB Ha MHOXKUTENH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMUHOJIOTHEH M CHUMBOJIMKOH, NPUMEHSITh €€ B Ipolecce
OCBOEHHS yueOHOr0o MaTepHarna.

Haxoauth 3HaueHUs OyKBEHHBIX BBIPAXKEHMHM INpPU 3aaHHBIX
3HA4YECHUSIX OYKB; BBITTOJHATEH BHIYHCIICHUS 110 (hOpMyIaMm.
BbinosHAThL npeoOpa3oBaHys 1IEJIOT0 BIPAKEHUSI B MHOTOWJIEH
MIPUBEJICHUEM MTOJO0HBIX ClIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTIOWJIEHa Ha MHOTOYIEH, NMPUMEHAITh (HOopMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
HH(pOpPMaLIHIO.

OcymecTBaATh pPa3lokKEHUE MHOTOWIEHOB HAa MHOXHUTEIN
nyTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, TPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaJIpaToB, (QOPMYJT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOI Ha CIpaBOYHYIO HH(POPMAILIUIO.
IIpumensite mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUISl peIleHus
Pa3IMYHBIX 3aaa4 H3 MATCMATHKH, CMCEXKHBIX HNPCIAMETOB, H3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTUS MAaTEMATHUKH.




YpaBHeHus
U HEPaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuiIa npeoOpazoBaHus yYpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHECHU.

JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOMN

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenune 3anau
C IOMOLIBIO YPaBHEHUM.

Jlunelinoe ypagHnenue c 08yMs NEPEeMEHHbIMU U e20 2papuk.
Cucrema JIByX JINHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenune cucrem ypaBHEHHH CIOCOOOM TIOJACTAaHOBKH U
CIIOCOOOM CIIOKEHHS.

Pemate nuHEHHOE ypaBHEHME C OJHOM NIEPEMEHHOU, IPUMEHAS
NpaBHJIA [IepeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
eMy Oozee nnpocroro Buja. [IpoBepsiTh, siBiIsgeTCS 1M KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITopOupars npuMepnbl map 4YuCeEl, SBISIOLIUXCS PELICHHEM
JIMHEHHOTO YPAaBHEHUS C ABYMsI [IEPEMECHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHHsI C JBYMs IEPEeMEHHBIMH (TP HEOOXOJUMOCTH C
UCIOJIb30BAHUEM CMBICJIOBOM OIOpPBI); MONB3YACh TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELICHUS YPABHEHUS.

HaxoauThe pemieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHHH C
JIBYMs1 [IEPEMEHHBIMH C OLIOPO Ha arOPUTM YUEOHBIX AEHCTBUI.
CocTaBJifITh U pemiaTh ypaBHEHUE WM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, WHTEPIPETUPOBAaTh B COOTBETCTBHM C
KOHTEKCTOM 3a/1auyd IIOJy4EHHBIM pE3yJbTaT C OINOpPOH Ha
BOIIPOCHBIN IUIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopaunara Touku Ha npsiMoid. YnCI0BbIE IPOMEKYTKH.
PaccrosiHre Mexy 1ByMs TOYKaMH KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepht
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHue rpaguKoB pearbHbIX
3aBUCUMOCTEN.

[Tonstue Qynkuuu. I'papux ynkumn. CpoicTBa (QYHKIIHIA.
Jluneiinas ~ ¢ynkuus. IlocTpoenue rTpaduka JTUHEHHOM
bynkimu. ['paduk Gyaknuun y = kx + b.

H3o0paxath Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIIME 33aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh UX HA AJIr€OpandecKoM s3bIKe.
OTtmeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH MO 3aJlaHHBIM
KOOpJWHATaM; CTPOUTHh TpaUKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpPMYJIaMH, B TOM YHCIIE C TIOMOIIbIO HHU(POBBIX
nabopaTopuil.

I[pumensiTh, M3y4yaTh NPEUMYIIECTBA, MHTEPNPETHPOBATH
rpaduuecKuil crocod MnpencTaBlIeHus U aHaIKu3a pa3sHooOpa3HoOi
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (QYHKIUH, OBJIAI€BATh
(GYHKIIMOHAJIbHOW TEPMHUHOIOTHEH.

Pacno3naBath iuHelHy0 QyHKIHIO Y = KX + b, omucwhiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kodppuumentoB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPABUIIA).
Crpoutsh rpaduku auHeliHONW GyHkuud, QyHkuu Yy = kKX + b




Hcnoab3oBaTh nugpoBbie pecypcebl AJis IOCTPOSHUS IpaduKoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

[TpuBOIUTH MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeabHBIX
npoleccax U sSBICHUSX.

IloBTOpEHUE
H 000011IeHTE
(6 1)

[ToBTOpEHHE OCHOBHBIX MOHSATHH M METOIOB Kypca / Kiacca,
00001IEeHE 3HAHUHA.

BpiOuparb, npPUMEHATH  CHOCOOBI  CPAaBHEHUS  YHCEIl,
BBIUUCIICHUM,  TpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAIMPABJIAIOIIEH TOMOIIIBIO.
OcyumiecTBIASTh CAMOKOHTPOJIb BBINOJHSAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
ITIOCTPOEHHUH.

Pemats npocreiimme 3aga4u U3 peaabHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui DPEIICHUs 3aJad U3 JPYrux
MIPEAMETOB.

Pemats mnpocreiilmime TeKCTOBbIE 3a/a4M,
BbIOMPATH CIOCOOBI PEILICHUS 3a/1a4H.

CpaBHUBATDb,

8 kmacc (a#e menee 102 u)

HazBaunue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBaznpatHslit kopenb u3 uucna. [lonamue 06 uppayuonansHom | @opmMyJIMpoBaTh OINpeae/ieHHe KBaIPaTHOTO KOPHS M3 4HCIa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(MeTHyecKkoro KBaJpaTHOrO KOPHS MPHU HEOOXOAMMOCTH C
KBanparnsie Heticmeumenvnuie uucna. CpasHenue oelicmeumenvhsix Yucesl. | BU3yaabHON OIMOPOM.

KOPHHU

Apudmerndeckuil KBapaTHBIN KOPEHb.

HpI/IMeHHTb OIICpalui0 H3BJICUCHUA KBAAPATHOI'O KOPHA U3




(15 u) VYpaBHeHue BU1A X’ = a. YHCIIa, HCMOJb3Ysl ITPU HEOOXOMMOCTH KAJIbKYJISITOP.
CoiicTBa apuMeTHIeCKuX KBaIPATHBIX KOpHel. | OueHUBaTh  KBaJpaTHbIE KOPHU IEIbIMH  YHCIAMU |
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKCHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHbIC KOPHH. CpaBHUBaTL M  YNOPSAA0YHUBATH  pallMOHAJbHBIE U
MppalMOHANIbHBIC YHCIIA, 3allMCAaHHbIE C MTOMOUIbIO KBaJIPaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIIOIIEH TOMOIIBIO.
HccaenoBarh ypaBHEHHE X2 = a, HaxXxOQUTh TOYHBIE U
npuOMKEHHBIC KOpHU pu @ > 0.
HccaenoBarh CcBOMCTBA KBAJAPAaTHBIX KOPHEW, IPOBOAS
YHCIIOBbIE HKCIIEPUMEHTHI C WCIOJIb30BaHUEM KaJIbKYJIATOpPA
(KoMTIBIOTEPA).
[IpumensaiTh cBolicTBA apuMeTHYeCcKMX KOpHeil 1
npeodpa3oBaHusi BbIPAKEHUIH.
BbinoyHATL mnpocreiile 1npeoOpa3oBaHUsl  BBIPAKCHHUI,
coJepXKalmx KBagpaTHbIE KOPHH. BbIpakaTh MEepeMEHHBIC U3
reOMETPHUECKUX U (PU3NIEeCKUX (HOpMyI IMPH HEOOXOTUMOCTH C
OIOPOH Ha MPABUIIO.
BoruncasTe 3HaYeHHs BBIPAKCHUMN, COJIEPKAIINX KBaJIpaTHBIC
KOPHH, UCTIOJIB3Ys TP HEOOXOIUMOCTH KAIIbKYIISATOP.
Hcnoab3oBaTh B XOIE peIICHUS 3a1ad  DIIEMEHTapHBIC
MPEJICTABJICHUSI, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSIMU
BEJIMYKH.
3HAKOMHTHCS C HCTOPHEH PA3BUTHSI MAaTEMATHKH.
Yucaa u Crenenb ¢ 1eabIM nokaszareneM. CTaHgapTHast 3anuch yncna. | @opMyJIMpoBaTh onpeie/ieHne CTEIICHH C IIeIBIM TT0Ka3aTeneM
BbIYHUCJICHHS. Pazmepbl 00bEKTOB OKpYIKAIOIEro Mupa (OT 2IEMEHTapHbIX | (Tpy HEOOXOAMMOCTH 10 BU3YAJILHOH OIOpe).
Crenensn YaCcTHUIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEIHHOCTH NpoiieccoB | [IpeacTaBiasiTh 3anUch OOJBIINX W MAJTBIX YUCEIT B CTAHIAPTHOM
¢ HeJIbIM B OKpPYKaoIlleM MHUPE. Bujge. CpaBHUBATH 4YWCIa ¥ BEJIWYMHBI, 3alUCaHHBIE C
nokasarteJjieM CBoiicTBa CTENEHH C 1IeNBIM MI0KA3aTeNEM. UCTOJb30BaHueEM crernenu 10.
(7 9) Hcnonb3oBaTh 3anmmch YWcel B CTAaHAAPTHOM BUAE IS

BBIPAXEHHUSI pa3MepoB OOBEKTOB, IJIUTENBHOCTH IPOLIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpOBaTh, 3alMCHIBATL B CUMBOJHYECKOl (opme u




NI CTPUPOBATL IIPUMEpaMu CBOICTBa CTCICHU C O CJIbIM

nokaszareneM  (Ipu  HEOOXOIUMOCTH C  MCHOJIb30BAaHUEM
BHU3YyaJIbHOU OMOPBHI).
IIpuMensiTe  cBoOMicTBA  CTeleHW Il IIpeoOpa3oBaHus

BBIPOKEHHM, COJEpKAIIMX CTENEHU C IEIbIM IOKa3aTeleM C
UCIIOJIb30BAaHWEM  CNPaBOYHON uHMOpManuu. BbINOJIHATH
AeHCTBUSl C YKUCIAMHU, 3alHCAaHHBIMM B CTaHJAAPTHOM BHUJIE
(YMHOXEHHE, [Ie/ICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanyeckne | KBanparubeiii TpéxwieH. PasnokeHne kBaapaTHOro TpéxuicHa | Pacmo3HaBaTh — KBajgpaTHBIM  TpEXWieH,  yCTaHABIMBAaTh

BbIPAsKEHUSsI. Ha MHOXHTEIH. BO3MOXKHOCTh €T0 Pa3Nio>KEHUSI HA MHOXKHUTEIH.

KBaaparublii PackinagpiBaTh HA MHOMKUTEIHM KBaJpaTHBIM TPEXWIEH C

TPéxwieH HEOTPULATENbHBIM JAUCKPUMHUHAHTOM IIPHU HEOOXOJUMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM IPaBHJIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTUMBble 3HaUEHUS IIEPEMEHHBIX, | 3anuchbIBaTh areOpanueckue Boipaxkenus. HaxoauThb o6nacth

BbIPAsKEHUSI. BXOJIAIINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PAllMOHAIEHOTO BBIPAKEHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOHATL YHCIIOBBIE MOJCTAHOBKH W BBIYMCJIAATH 3HAUCHHUE

ApoOL CrnoxeHue, BBEIYHTAHUE, YMHOKEHUE " JIeJIeHHE | JpoOH, B TOM YHUCIIE C TIOMOIIBIO KaJIbKYJISATOpA.

(15 9) anrebpanyeckux apoOeit. IIpeoOpazoBanue BbIpakeHUl, | @OpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi Ipoou u

coJiepKalx anreopanyeckue Jpoou. NPUMEHSATH €ro /Ui peoOpa3oBaHus Jpooei.

BbInoyHATL JelicTBUSL ¢ aireOpandyeckuMH JpoOsiMH  TIpH
HEOOXO/JMMOCTH C Hampabjsitolmied nomousto. [IpumeHsaTs
npeoOpa3oBaHus BBIpAKEHUHN NJisi pelieHus 3ajad. Buipaxarh
nepeMeHHble u3  (QopMmyn (PU3NYECKUX, TEOMETPUUYECKHX,
OTNHUCHIBAIONINX OBITOBBIC CHUTYallMHM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILIBIO.

YpaBHeHust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHBIE YPAaBHEHHUS.

U HepaBeHCTBA. ®dopmyia KOpHER KBapaTHOTO ypaBHEHUs. eopema Buema. |3anucebiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;

KBanparHbie Pemenne ypaBHenmii, cBoasimuxcs K kBagpaTHsIM. [IpocTeiiine | pemiaTs KBaJpaTHble YPaBHEHUsI — TIOJHbIE U HEMOJHbIE (C

YPaBHeHUA JIpOOHO-PallMOHAIBHBIE YPABHEHHUS. UCIIOJIb30BaHUEM CIIPABOYHON HH(POPMALIUN).

(154) Pemenne TEKCTOBBIX 3aJad € TOMOIIbIO  KBajapaTHbIX |[IpoBoauTH mpocTeiilie  WccaeA0BAHMSA  KBaJAPAaTHBIX




YpaBHEHUH.

YpaBHEHUH.

Pemats ypaBHeHuUs, CBOASIINECS K KBAaJPAaTHBIM, C ITOMOLIbIO
npeoOpa3oBaHM U 3aMEHOM MMEPEMEHHON C ONOPOH Ha aITOPUTM
MpaBuIIa.

Ha0opats ¥ aHAJIM3MPOBATH CBSI3b MEXKIY KOPHSIMU H
K03 pHLIMEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ipumenamo meopemy Buema ons peuienus
3a0a4 (¢ ucnonv3zosanuem oopasya).

Pemiath TekcTOBBIe 3agauyM anreOpanyeckuM CHOCOOOM:
MEPEeXO/IUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBUS 3aJaud K
aireOpanveckoil MoJeiau MyTEM COCTaBJIEHMsI ypaBHEHUS (IIpU
HEOOXOUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSI aIreOpBhI.

YpaBHeHnus JluneitHOe ypaBHEHHE C JBYMsI MEPEMEHHBIMHU, €ro rpaduk,|Pacmo3zHaBaTh TUHCHHBIC YPAaBHEHUS C IBYMS IIEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEPBHI PELIEHUS YPABHEHUH B LIEJIBIX YUCIAX. Ctpouth rpaduKu JIMHEWHBIX YpPaBHEHHH, B TOM YHCIIE
Cucremsl Pemenue cucteM JByX JIMHEHHBIX YpPaBHCHHWHA C JBYMs |HCHOJIb3ysi HUGpPOBbIe pecypcbl (IIpH HEOOXOJUMOCTH C
YPaBHEHUM NEpEMEHHBIMH. [IpUMephl PEIICHUsST CHCTEM HEIMHEHHBIX | ONOPON Ha aNrOPUTM Y4EOHBIX AEHCTBHM).
(13 u) YpaBHEHUH C IBYMsI IEPEMEHHBIMH. Pazimyares napanienbHble U NMEPECEKAIIMECS MPSIMBIE MO UX
I'paguueckass  ummepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NepeMeHHbLMU. Pemiars cucrtembl ABYX JIMHEHHBIX YPaBHEHUW C JBYMs
Pemenne TeKCTOBBIX 337124 C MOMOIIBIO CUCTEM YPaBHEHHU. MEPEMEHHBIMU MMOJICTAHOBKON U CIIOKEHUEM.
Pemars mpocreiie cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUI
HE SBJSIETCS JTUHEHHBIM MPH HEOOXOJIMMOCTH C HampaBIsIOIeH
ITOMOIIBIO.
Ilpugooumsv  zpagpuueckyro  unmepnpemayur)  peuieHus
VPasHeHust ¢ 08YyMsl NePeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 32/1a4H aNTeOpaUuECKUM CIIOCOOOM.
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOJiCTBA YU CIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaseHnctBo ¢ 01HOM nepeMeHHON. JIMHETHBIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM MPSMOM.




HepaBencrBa OJIHOW TNEepeMeHHOM U ux peunieHue. CHUcTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOU IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOMU,
N3o00paxenue pemeHus JMHEHHOro HEpPaBEHCTBA U UX CUCTEM | M300pakaTh pellieHUE HEPABEHCTBA HA YMCIOBOU MPSMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbl TUHEHHBIX HEPABEHCTB, H300paXKaTh PEIICHHE

CUCTEMBI HEPABEHCTB HA YHMCIIOBOW MPSIMON ITPU HEOOXOIUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIHH. [Tonsatue ¢ynkuuu. O6sacTh ONpPENEICHUS] U MHOXKECTBO Hcnonb3oBarh  QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkuun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMyinamu (Tpu

(5 9) rpaduke. HEOOXOAUMOCTH  HCIIOJIb30BaTh KalbKYJIATOP); COCTABJIATH
Ta0TUIbI 3HAYeHHIT QYHKITUY.
CTponTh 10 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh CBOMCTBAa (YHKLIMU HAa OCHOBE €€ rpauueckoro
IPEJICTaBICHUs] MPU HEOOXOIMMOCTH C  HaIlpaBIISIOIICH
[TOMOLUIBIO.
Hcnoab3oBaTh  QYHKUMOHAJIbHYIO  TEPMHHOJOTMI0O W
CHMBOJIMKY.
HccaenoBarh mpuMepbl TIpaduKoOB, OTPAKAIOUIMX peaslbHbIe
npoueccel U siBiaeHus. IlpmBoaMTH NpHMeEpBI IPOLECCOB H
SBJICHUH C 3aJaHHBIMHM CBOWCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOECHUS
rpadukoB QyHKIMI U U3yUYEeHUs] KX CBOWCTB

DyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHA 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB pyHKUINN, OTpasKAIOLIUX PEAIbHBIE IPOLIECCHI. paccMaTpUBaEMBIX BEIMUYUH 110 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCBHIBAIOIIHE MPSAMYIO u 00paTHYIO | B HECIOXKHBIX CIy4asx BbIpazKaTh (GOpMYJIoi 3aBHCHMOCTH

(9 v) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |MexIy BeIUIHMHAMHU.

I'paduk pyHkuuumy = X,
Oynkmmn y = X2,y = X,y = Vx5, y =k epaguueckoe

X
peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep H3MEHEHMSI OIHOU
3aBUCUMOCTH OT U3MEHEHUS IPYrou
Pacno3snaBatrs Buapl u3ydaeMbelx QyHkuui. Iloka3biBaTh
CXeMATHYEeCKH II0JI0)KEHHE Ha KOOPJMHATHOM IIJIOCKOCTH
rpaduxkoB (QyHKUMN BUJA:Y = X, y = X,

BCINMYHUHBI B




y= \/)(_’ y = k;

HUcnonb3oBarh QyHKIUOHAIBLHO-TPadUYeCKHE
NpeacTaBJIeHus JJIs PEIICHUS U UCCIEAOBaHUS YPAaBHEHUHN 1
CHUCTEM YpaBHEHUH.

I[IpumensTes uudpoBbIe pecypehl s TOCTPOSHUS TpadUKOB

G YHKIHA.

IToBTOpEHHE
M 00001IeHNE
(6 1)

[ToBTOpEHNE OCHOBHBIX TOHSATHH WM METOAOB KypcoB 7 u 8
KJIaCcCOB, 0000IIEHE 3HAHUHN.

IIpuMeHATH €MOCOOBI CPAaBHEHUST YHCEN, BBIYUCICHU,
npeoOpa3oBaHM BEIPAXKEHUH, pEIICHUSI YPABHEHUA.
OcyumecTBaAATh CAMOKOHTPOJIb BBIIOJHSAEMbIX JEUCTBUN U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiatp 3agaum M3 peaJibHOM KU3HHM, TNPHMEHATH
MaTeMaTU4YeCKHe 3HaHUs [UIs pelleHus 3aJad M3 JIPyrux
MPEIMETOB.

Pemiath TeKcTOBBIE 321a4M, CPABHUBATH, BHIOMPATH CIIOCOOBI
pELICHHUS 3a/1a4u.

9 kuacc (He menee 102 1)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

4acoB)
Yucaa u PanmonaneHble 4HCla, uppayuoHanivHsvie 4ucid, KoHeunvie u|Pa3BUBaTh TIpeACTABJEHMS O UHCIAX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. Mmnooicecmso | HATYpaIbHBIX YHACEN 0 MHOXKECTBA JICHCTBUTEIHHBIX YHCEI.
JleficTBUTEIbHBIE | OelicmeumenvublX — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCSH c BO3MOKHOCTBIO MIPEJICTaBICHUS
ypcaa beckoHeuHvle OecamuuHvle Opoou. Bzaumno 0oOHoO3HaAUHOE JIEHCTBUTEIILHOTO YHCJIa KaK OCCKOHEYHOU JECSITHYHON Ipodu,




(9 v) coomeemcmeaue Mexcoy MHOACECMBOM OeliCEUMeNbHbIX Yucesl | IPUMEHATb  JICCATUYHBIC TPUOJNMIKCHHUS pAIllMOHAIBHBIX H
U MHOJICECMBOM MOYeK KOOPOUHAMHOU NPAMOIU. UPPALMOHATIBHBIX YHCET.
Cpaenenue  OelicmeumenvHulX — uucen,  apu@memudeckue | 3anucvléams, cpasrnueamao u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. OelicmsumenvHvie YUCA.
[TpubnnxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTh IPUOIMKEHUS. | BLINOJHATB, coueTas YCTHbIE M IMHUCHbMCHHBIC TNPUEMBI,
Oxpyrnenue wuucen. [lpukuaka M OLEHKAa pe3yJabTaToB|apupMeTnyeckHe IeCTBUA C pPANUOHAIBHBIMH YHCIAMU;
BBIYHCIICHUM. HAXOAUTb 3HAUCHHUs CTEIEHEW C LEJIbIMM IMOKa3aTels MU U
KOPHEU; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
[Honyyurs mnpeacTraBjieHHe O 3HAYMMOCTH JE€HCTBHUTEIbHBIX
YHCEJI B MPAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHaUM3MPOBaTh M JeJaThb BbIBOAbI (110CI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPUOJIMKEHMSI AEHCTBUTEIBHOIO 4HCIa
MIPU PEILICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIE YKCIA, BBINOJHATH NPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHWHW  YHCIOBBIX
BBIPA)KCHU.
3HAaKOMUTBCS C UCTOPUEN PA3BUTHUSI MATEMATHKH.
YpaBHenust JInneliHoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIUXCS K OcBauBaTh, 3aNOMMHATL W TNPUMEHSATH TrpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenust KBanpatHoe ypaBHeHHe. Pemienne ypaBHEHWH, CBOASIIMXCS |(MPU HEOOXOJUMOCTH C OMOpPOMl HA alroOpuT™M  YyUeOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepevr  pewenuss ypasuenuti mpemvei u uemeépmotu | Pacnmo3HaBaTth 1enbie U IpOOHBIC ypPaBHEHUSI.
(14 g) cmeneHell pa3nodHceHueM Ha MHONCUMETU. Pemath JnHeiinble U KBaJApaTHble YPaBHEHUsI, YPaBHCHMUS,
Pemenue qpoOHO-paninoHaTBHBIX YPaBHEHHH. CBOJSIIMECS K HHM, TMPOCTEUINE APOOHO-pAIlMOHATBLHBIC
Pemenne TekCTOBBIX 3a1a4 alreOpandeckKiuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyk1aTb HMX M PpemlaTb TEKCTOBBIE 33Ja4d Pa3HBIMU
croco0amH.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU
YpaBHenust JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €ro rpa@uk. | (OcBauBaTh M MPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI JIBYX

1 HepaBeHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs NIEPECMCHHBIMHA 1

JIMHEWHBIX YPaBHEHUH C ABYMs MEPEMEHHBIMHU U CHUCTEMBI ABYX




Cucrembl eé€ peuieHue. Pemenne cucrteM AByX ypaBHEHMi, OJTHO U3 YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISETCS JIMHEWHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyrOo€ — BTOPOM CTEICHHU. (o BU3yaJIbHOM omope).
(14 g) I'pacuueckas nHTEpIpeTays CUCTEMbI ypaBHEHUH ¢ iByMs | Mcmoaib3oBaTh ()yHKIMOHAIBHO-TpadUUECKUe TPEICTABICHUS
[IEPEMEHHBIMM. JUIS. pellIeHUs1 M UCCJIeI0OBAHNSA YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3aa4 aJlreOpandeckiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, peliaTh UX alreOpandyeckum
CHoCcOOOM: MePeX0uTh OT CIOBECHOH (HOPMYTUPOBKU YCIIOBHS
3aJjauM K anredpanvdeckod MoeIu MyTEM COCTABICHUS! CUCTEMBbI
YPAaBHEHUN; pelaTh COCTABJICHHYIO CUCTEMY YpPaBHEHWI;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKHU
YpaBHeHnust YuciioBble HEPABEHCTBA U UX CBOKCTBA. Yurarh, 3anucbiBaTh, IOHMMATbh, WHTEPHPETHPOBATH
U HEPaBEeHCTBA. JIuneiiHble HEPABEHCTBA C OJHON NIEPEMEHHOM U UX PELICHHE. | HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BIMOJMHATH mpeoOpa3oBaHUs HEPABEHCTB, HCMOJIL30BATH IS
(16 4) peuicHue. peoOpa3oBaHus CBOMCTBA YNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTth JIMHEVHBIC U KBAIpaTHBIE HEPABEHCTBA.
I'paduyeckas  uHTEeprpeTanyss HEPaBEHCTB U cucTeM |PemaTh  JUHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAaIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IIOJYYCHHBIEC PEIICHUS.
M300paxkaTh perieHne HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3almMCbIBATH PEIICHUE C IMOMOUIBIO
CHUMBOIJIOB.
Pematb kBajpaTHbIE HEpaBEHCTBA, UCIONb3Yys I'paduyecKkue
IIPEICTABJICHHUS.
OcBauBaTh W NPHUMEHATh HEPABEHCTBA IIPpU PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagpatnunas ¢yHkuus, e€ rpadux u cpoiictBa. [lapabona, | Paco3dHaBaTh BUABI H3y4aeMbIX (QYHKINH; HILTIOCTPHPOBATH
(16 ) KOOpJMHATHI BEPIIMHBI 1apa0oJibl, OCb CHMMETPHUH Mapadoibl. |CXeMaTHYeCKH, 00BICHATH PACIOIOKEHHE HAa KOOPIUHATHOU

Crenennble QYHKIUH C HATYPAITBHBIMH [TOKA3aTEIAMU 2 M 3, UX
rpaduku 1 CBOMCTBA.
I'paduku dyrkumii:y =kx,y = kx + b,,y = ax®,y = a’,y

=Vxy =k

TUIOCKOCTH rpaduKkoB pyHKImid Bupa:y = kx,y = kx + b,,y =

ax’, y = ad,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOI((PUIUEHTOR;
X

OIHUCBIBATL UX CBOMCTBA.




Pacno3naBaTh KBajpaTHUHYIO (QYHKIHIO 110 hopMmyIIe.
IIpuBoAuTsL mNpUMepPbl KBAIPATUYHBIX 33aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
byHkIMH Yy = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH C
HaIPAaBJIAIOIIEH TOMOLIBIO).

CTpouts 1 H300paxkaTh cXeMaTHYeCKH rpaMKH KBaAPATUIHBIX
¢byHKUnH, 3a1aHHBIX popMynaMu Bugay = ax',y = ax” + q,y
=ax + p)’ y=ax’ + bx + c (Ipy HEOBXOMMMOCTH C
BU3YaJIbHOW OIOPOiA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YYEHHBIX (YHKIIUMI
JUIs WX TOCTPOEHUs, B TOM 4YHCIE C IOMOIIBIO LU(POBBIX

pPeCypCOB.

YucioBble
noCJIe0BaTEeIbHOC
™

(15 4)

IToHsATHE YMCIIOBOM NOCIEOBATEIIBHOCTH.

3ajaHue IOCJIENOBATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoit N-ro uieHa.

Apudmerunueckas u reomerpudeckas nporpeccun. Popmyisl N-
ro wieHa apu(pMeTHYecKoll M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJICHOB.

Hzo0bpadicenue unenos apugmemuueckol u 2eoMempuyecKo
npocpecculi mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Cnooicnvle npoyenmeul.

OcBauBaTh M NPUMEHSATH WHJIEKCHbIE 0003HAUYEHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C UCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSITHEM MOCJIEA0BATEILHOCTH.

AHaam3upoBaTh popMyITy N-ro ujieHa MoCcaeA0BaTEIbHOCTH UITH

PEKYPPEHTHYIO bopmyy " BBIYHCJIATH YJIEHBI
MOCJEA0BAaTENbHOCTEN,  3aJaHHBIX  ATUMH  (OpMysIamH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIMCAHbl NEPBBIE HECKOJIBKO €€
YJICHOB.

PacnoznaBarp  apupMETHUECKYI0 U T€OMETPUUYECKYIO
MIPOTPECCUU NPH pa3HBIX crloco0ax 3a/laHusl.

Pemars 3amaun ¢ wucnonp3oBaHueM (opMyn N-ro uieHa
apu(pMETUYeCKOH U TE€OMETPHUUECKOW MPOrPecCHil, CyMMBI
NEPBBIX N YJIEHOB C ONMOPON HA CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nOC1€008AMENLHOCU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBars NpuMepbl NPOLECCOB U ABJICHUN U3 peaIbHOU
KHU3HH, WUIIOCTPUPYIOLIME HW3MEHEHHEe B apupMeTHUeCKOn
IPOrPeccuu, B FreOMETPUUIECKON IPOTrPECCUN; U300padicanms




coomeemcmayrowue 3a8UCUMOCMU 2pApuyecKi.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHCIOBBIMHU
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 PeabHON
KM3HM €  WCIONB30BaHHUEM  LUQPOBBIX  TEXHOJOTHH
(37EKTPOHHBIX TaONIHUI, TPA)UIECKOTO KAIBKYIIATOPA U T.IL.).
Pewamsb 3a0auu na crodxchvle npoyenmol, 8 MOM YUcie 3a0adu
U3 peanvHoU NPAKMUKY (C UCNONIb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBCS ¢ HCTOPHUEl Pa3BUTHS MAaTEMaTHKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anus

3Hann1711

(18 u)

Yucina v BbIUMCIeHMS (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHOLIEHHUSI, IPOIOPLUH; OKPYIJIEHUE, IPUOJINKEHHE, OLIEHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeobpa3zoBanme
areOpanyecKux BbIPaKEHUH, JONYCTUMbIE 3HAYCHHUS).
@OyHknuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pereHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh MNOHATHAMH. MHOXECTBO, IOAMHOECTBO,
orepanuy HaJl MHOXKECTBAaMH; MCIOJIB30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB JIJIs1 OMCAHUS PEaJIbHBIX IIPOLIECCOB U
SIBJICHHH, IPY PEIICHUH 33124 U3 APYTUX yUeOHBIX MPEIMETOB.
AKTYyaJIM3MpOBAaTh TEPMHHOJIOTHIO M OCHOBHBbIE /1€l CTBHS,
CBSI3aHHbIE C YMCJIAMH. HATypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTb HATypaldbHBIX YMCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YMCIIO0, MOJYJIb YUCIIa, OOBIKHOBEHHAs U
JecsTUYHas ApoOU, CTAaHIAPTHBIN BUA YKcla, apupMETHISCKHA
KBaJPaTHBIN KOPEHb.
BoinoHATS eiicTBUS, CPABHUBATH U YIOPSA0YUBATD YHCIA,
MPEACTABIATh YWCIA HAa KOOPAMHATHOM MpPSMOM, OKpPYIJIATH
YHCJIa; BBIMOJHATh NPUKHAKY M OIEHKY pe3yibTara
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apuMETHIECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3aa4u, CoJIepKalliie NpOLEHTHI, T0JIHU,
YacTH, BbIpaXarolIUe 3aBUCUMOCTU: CKOPOCTh — BpEMsI —
paccTosHUEe, II€Ha — KOJIMYECTBO — CTOMMOCTb, OO0BEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPYAA.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYallUU, (PDOPMYITHPOBATH
UX Ha S3bIKE MaTeMaTHK{, HAXOAMThb pEIIeHHE, MPUMEHS
MaTeMaTUYECKHI anmapar, HHTEPNPeTUPOBATh PE3yJIbTAT
OnepupoBaTh NOHSATHUSIMH. CTENEHb C IIEJIBIM IOKA3aTENIEM,
apru(METHYECKUA KBaJAPAaTHBIH KOPEHb, MHOTOYJIEH,




anrebdpanydeckast 1poOb, TOKIAECCTBO.

BbINOJHATL  OCHOBHbIE  JIeliCTBHSA.  BBINOJHATH
pacuétel 1o (Qopmynam, MpeoOpa3OBbHIBATH IIEIIbIE,
JIPOOHO-PAIIMOHANBHBIE BBIPAKEHUS M BBIPAKEHUS C
KOPHSIMH, PEaJM30BbIBATH PA3JIOKEHHE MHOrOYIEHA Ha
MHOKHTEJHM, B TOM YHCIIE C WUCIOJb30BaHUEM (OpMYI
Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH (C
OTMOpOW Ha CHPaBOYHYIO HWH(OPMAINIO); HAXOIUTh
JOTYCTUMbIE 3HA4YeHHs] TMEPEMEHHBIX JJs JApoOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopenupoBatb ¢ TIOMOIIBIO (QOpPMYT peasbHbIE
MIPOLIECCHI U SIBJICHHUSI.

OnepupoBars noHsATUSIMU:  QyHKUIUA, Tpaduk
byHKIIH, HYJITH GyHKIHIH, IPOMEKYTKH
3HAKOITOCTOSIHCTBA, MIPOMEKYTKH BO3pacTaHHsI,
yObIBaHUsI, HaWOOJNIbIlIee U HAUMEHbBIIEEe 3HAYCHHS

GyHKIHIH.
AHAJIM3MPOBATH, CPABHUBATH, OOCYKIAaTh CBOWCTBA

dynKumi,

CTPOMTDb UX IPaUKH.

OnepupoBatb MOHSATHSIMU: npsiMast
MIPOTOPIIMOHAIBHOCTb, oOpaTHas
PONOPIMOHATIBHOCTb, JTUHEeWHas GyHKIH,

KBaJpaTU4Has pyHKLUs, napabosa, runepooa.
Hcnonb3oBars rpauku il ONpPEICIICHUS CBOWCTB,
MPOIIECCOB M 3aBUCHUMOCTEH, ISl PEUIeHHWs 3a7ad H3
JIpyrux Y4eOHBIX TPEAMETOB M peaJbHOM JKU3HU;
MOJEJHPOBATh C TIOMOIIbI0 TpadUKOB pealbHbIE
MIPOIIECCHI U SIBJICHUSI.

Boipazkatb  (opMysIamMu  3aBUCHUMOCTH  MEXNY|
BEJIMYMHAMU.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» AnreOpa, 7 knacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
Axumonepnoe obmiectBo «M3natensctBo «IIpocBemenne»
» Anre6pa, 8 xnacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
Axkunonepsoe obuiectBo «M3narensctBo «IIpocBemenne»
» AnreOpa, 9 xknace/ Konsirun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxmmonepHoe oomectBo «M3marenscTBo «lIpocBemnieHmey
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