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INOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas palouasi mporpaMma Mo airedpe Ui o0ydarouuxcs ¢ 3aAepiKKOM
ncuxuyeckoro passutus (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00Imero oOpazoBaHUs
MOJArOTOBIEHa Ha ocHOBe DepepanbHOrO0 TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHJApTa
ocHOBHOTO obmiero oopazoBanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBal MunucrepctBom roctunuu Poccuiickoit denepanmu 05.07.2021 1., per.
Homep 64101) (mamee — O®OI'OC OOQO), DenepanbHOM aAaNTUPOBAHHOW OCHOBHOM
o0pa3oBaTenbHO MpOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHHs OOydYaIOIIUXCS C 3aJepiKKOU
ncuxudeckoro pasputus (manee — GAOOII OOO 3IIP), pabodyeit mporpaMMbl OCHOBHOTO
obmero oOpa3zoBanusi o mnpenMery «Marematukay, yctaa ['bOY COIIl c.bormanoska. B
paboueil mporpamMme Y4YTeHbl HJied W ToyokeHuss KOoHIeNnuuu pa3BUTHUS MAaTEMaTHUYECKOTrO
obpazoBanus B Poccuiickoit denepamuu.

OO0mas xapakTepucTuKa yueOHOro npeamera «Maremaruka»

VY4eOuslif npeamer «MareMaTuka» BXOAUT B MPEAMETHYIO o0iacTh «MaTtemaruka u
uH(popmartuka». OH CrIOCOOCTBYET Pa3BUTHUIO BHIYUCIUTENIBHON KYJIbTYphl U JOTHYECKOTO
MBILUICHUS], YOPMHUPOBAHUIO YMEHHS MOJIb30BAThCS AITOPUTMAMHU, a TAKKe MPHUOOPETEHUIO
NPaKTUYECKUX HABBIKOB, HEOOXOANMBIX B IIOBCEIHEBHOM kH3HH oOyuarommxcs ¢ 3[1P.
VY4eOHbIii TpeIMeT pa3BUBACT MBIIILIEHUE, IPOCTPAHCTBEHHOE BOOOpaKeHUE, PYHKIIMOHAIBHYIO
IpaMOTHOCTb, YMEHHS BOCIIPUHUMATH M KPUTHUECKU aHATM3UPOBATH HHPOPMAIIHIO,
MPEJICTABICHHYIO B Pa3IMUHBIX (hopMax.

OOyuenne MaTeMaTuke Aa&T BOSMOXKHOCTD pa3BUBaTh y oOyuatommxcs ¢ 3[1P Tounyto,
paloHaIbHYI0 U THGOPMATUBHYIO peUb, YMEHHE OTOUpaTh HauOoJee MOIXOAIINE I3bIKOBBIE,
CUMBOJINYECKHUE, TpaQUecKie CPEeICTBA I BHIPAKEHUS CYKICHHUM M HaIrJIATHOTO UX
MIPEICTaBICHHUSI.

Heo0xo1uMbIM KOMITOHEHTOM OOIIEH KYIbTYPbl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS
o0111ee 3HaKOMCTBO € METO/IaMU TO3HAHUS JIEHCTBUTEILHOCTH, MPEJICTaBIIEHHE O MPeIMETe U
METOJIaX MaTEMaTHKH, UX OTJIMYHMIA OT METOJIOB JAPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
O0COOCHHOCTSIX MPUMEHEHHSI MATEMATUKU I PEIICHUs] HAyYHBIX M MPUKIAIHbIX 3a1a4. Takum
o0pa3om, MaTeMaTH4ecKoe 00pa30BaHUE BHOCUT CBOM BKJIaJ B (popMHUpOBaHUE OOIIEH KyJIbTYpPbI
4eJI0BEKA.

N3ydyeHne mareMaTHKHM TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHMIO YEJIOBEKa,
MOHUMAHUIO  KpPacoThl W  M3SALIECTBA MAaTEMaTUYECKUX  PACCYKACHHM, BOCHPHUSATHUIO
reoMeTpUUecKUX GOopM, YCBOCHHUIO HUI€U CUMMETPHUH.

ITporpamma oTpakaet cojaepkanue oOyueHus npeaMeTy «MaTeMaTuka» ¢ y4eTom
0COOBIX 00pa3oBaTENbHBIX MOTpeOHOCTEH oOydaronuxcs ¢ 3[1P. OBnanenne yaeOHbIM
npeaMeToM «MareMaTnkay NpeAcTaBIIsAeT ONPEAEIEHHYIO CI0KHOCTD Il ydamuxcs ¢ 3[IP. ¥V
obyuaroruxcs ¢ 3[IP Hanbosee BEIpa)KEHBI OTCTABAHUS B PA3BUTHU CIIOBECHO-JIOTHYECKUX
(bopM MBIIUIEHUS, T03TOMY a0CTPAaKTHBIE H OTBJIEYUEHHBIE KATETOPUH UM TPYIHOJOCTYIHBL. B
TOKE BpEMsI MPHU CHEIMATIBHOM 00y4eHUH 00y4aroufecst MOT'YT BBIMOIHITH 3aJaHUS 110
anroputMy. OHU BOCTIPUUMYHUBBI K TIOMOIIM, MOTYT BBIMIOJHUTH MIEPEHOC HA aHATIOTUYHOE
3aJJaHue YCBOEHHOI0 criocoba pemeHus. CHKEHUE pa3BUTHS MBICIUTEIbHBIX ONepaluii u
3aMeJIJIEHHOE CTAHOBJIEHHE JIOTUYECKUX JEMCTBUM MPUBOJAAT K HEAOCTATOYHON OCMBICIIEHHOCTH
coBeplIaeMbIX YUeOHBIX AeHcTBHM. Y 00ydarouxcs 3aTpy/IHEHbl CYETHbIE BHIUMCICHHUS,
MPOU3BOJUMBIE B yM€. B MUChMEHHBIX BBIUMCIECHUSX OHU MOTYT MPOMYCKaTh OJIUH U3
MPOMEXKYTOUHBIX 11aroB. [Ipu paboTe ¢ UNCIOBBIMU BBIPAXKEHUSIMH, BHIYUCICHUEM UX 3HAUECHUS
MOTYT HE yJIep:KUBATh MPABWIBbHBIN MOPSA0K neiicTBuid. [Ipu ymporennn, mpeodpa3oBaHun
BbIpaxkeHu ydamuecs ¢ 3[1P He MOTyT caMOCTOSITEIbHO MIPUHSTH PEIICHUE O
IIOCJIE0BATENBHOCTH BBIIOJIHEHUS AeMCTBUA. KOHKPETHOCTh MBIIIEHUS! OCIOKHSAET YCBOCHUS
HaBbIKa PEUICHUs] YPABHEHUM, HEPABEHCTB, CUCTEMBbI YpaBHEHUN. M Manon0CcTymHo



COBepILeHHEe 00PATUMBIX ONEPAIHii.

Huszkuii ypoBeHb pa3BUTHUS JIOTHYECKUX OIEpaliii, HelocTaTOYHast 0000IEHHOCTh
MBILIUICHUS 3aTPYIHSIOT U3y4eHue TeMbl « DyHKIMI»: IPH ONpeeNeHIH ()YHKIIMOHATBHON
3aBUCUMOCTH, IIPU ONUCAHUM I'paUUeCKOi CUTYyalH, UCIOIb3Ysl T€OMETPHUUECKUA,
anreOpanyeckuii, QyHKIMOHATBHBIN s3bIkH. Hepeako yuyammuecst He BUAAT Pa3HULIBI MEXTY
00J1acThIO onpeeieHus PYHKIIUU U 001aCThI0 3HAUCHUM.

Pemienue 3a1a4 conpspkeHoO ¢ TPYIHOCTAMU 0(OPMIIEHUS KPATKO 3aucy, IPOBEACHUs
aHaJM3a YCJIOBHS 3a/1a4M, BeIJENIEHUs cymecTBeHHOro. O0yuatontuecs ¢ 3I1P 3aTpynusiorcs
c/lenaTh yMO3aKI4YEHUE OT OOLIEro K YaCTHOMY, HEPEJIKO BBIOMPAIOT HepallMOHAIbHbIE
CIIOCOOBI PELIEHMS], UHOT]Aa OIPaHUYMBAOTCS MAHUITYJISILMSIMU C YHCIIAMHU.

ITpu n3yuenun reomeTpudeckoro Marepuana odyuatomuecs c¢ 3I1P crankuBaroTces ¢
TPYAHOCTBIO JIENATh JOTMUYECKUE BHIBO/IBI, CTPOUTD [1OCIIEIOBATEIbHBIE PACCYKICHUS.
HenpouHble 3HaHKsI OCHOBHBIX TEOPEM F€OMETPUH MPUBOJUT K OIINOKAM B pEILICHUH
reoMeTpuueckux 3agad. O0ydaromuecs MOryT MOAMEHUTDH (POPMYILy, HEIPABUIBHO IPUMEHUTH
teopeMy. K cepbe3HbIM oMOKaM B peIlIeHUH 3a/1a4 IPUBOAST HEJOCTATOYHO PA3BUTHIE
IIPOCTPAHCTBEHHBIE NpeACcTaBIeHUs. VIM CII05)KHO BBIIIOJIHUTH YEPTEXK K YCIOBUIO, B
INUCbMEHHBIX pab0Tax OHU HE MOT'YT IIPUBECTU OOBSICHEHUE K YEPTEXKY.

TouyHOCTB 3a1IOMUHAHKS U BOCIIPOU3BEACHUS yUeOHOr0 MaTeprana CHUXKEHbI 110
HOPUYHMHE CIA00CTH MHECTUYECKOH 1eATENIbHOCTH, CyKeHHUs 00bema namsaTu. OOyuaromumcs ¢
3I1IP TpebyeTcs OosbIle BpEMEHH Ha 3aKPEIJICHUE MaTepraa, akTyaln3anns 3HaHUH 110 OTope
IIPU BOCIIPOU3BEICHUU.

Jlnist mpeo1oaeHus TpyAHOCTEH B U3y4eHUU ydeOHoro nmpeamera «MaTtemaTuka
Heo0Xxo/1uMa ajanTtanus oobeMa 1 xapakrepa ydeOHOro MaTepualia K o3HaBaTeIbHbIM
BO3MOXKHOCTsM ydamuxcs ¢ 3[1P. Cnenyer yaeOHBIN MaTepHas MPernoHOCUTh HEOOIbIITMH
HOPLMSIMHU, YCIIOXKHSS €r0 MOCTENEHHO, U3bICKUBATh CIIOCOOBI aJaNTalluy TPYAHbIX 3aJaHUH,
HEKOTOpBIE TEMBI JaBaTh KaK 03HAKOMUTENbHbIE; UCKII0YATh OT/AEIbHbIE TPYAHbBIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTeprall PEKOMEHYETCsl U3y4aTh B IIPOLECCE MPAKTUYECKOU
JESTENIbHOCTH 110 pelIeHHo 3aa4. OpraHn4yeckoe eAMHCTBO IPAKTHUECKON U YMCTBEHHOM
JeSITeIbHOCTH y4yallluXcs Ha YpOKaxX MaTeMaTHUKHU CIIOCOOCTBYIOT IPOYHOMY U CO3HATEIILHOMY
YCBOEHHIO 0a3MCHBIX MaTeMaTHUECKUX 3HAaHUN U YMEHUI.

Henun u 3axaumn n3yyenns yuedHoro npeamera «MaremaTuka

[TproputeTHBIME yensimu 0OydIeHUs MaTeMaTHKe B 7—9 Kiaccax sIBISIFOTCS:

= (dbopMUpOBaHHE [IEHTPATBHBIX MATEMATUYECKUX MMOHATUH (YUCIIO, BEIUYNHA,
reomeTrpuueckas ¢purypa, nepeMeHHas, QpyHkKIus), 00eCIeuynBaOIINX MPEeMCTBEHHOCThI
NEePCHEeKTUBHOCTh MaTEMAaTHYECKOT0 0O0pa3zoBaHus oo0yvaromuxcs ¢ 3I1P;

. nozsenieHue odyyatonuxcs ¢ 31IP Ha 1ocTynmHOM Uit HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYKAIOIIIET0 MUPa, TOHNMAaHUE MAaTEMATHKHU KaK 4YacTH oO0Ien
KYJIbTYpPbI UEJIOBEUECTBA;

. pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX criocoOHocTel oOyqaromuxcs ¢ 3I1P,
MO03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUHN, KPUTUYHOCTH MBIIIIEHUS, HHTepeca
K U3yYEHHUIO MaTeMaTHKU;

. ¢dbopMupoBanue QyHKIMOHATBHON MaTeMaTH4eCKOW IPaMOTHOCTH: YMEHUS
pacro3HABATHIPOSBICHHSI MATEMAaTUHYECKUX MOHATHHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pPEANTbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3YYCHUU APYTUX YICOHBIX MPEIMETOB, IPOSBICHHS
3aBUCHUMOCTEN 1 3aKOHOMEPHOCTEH, POpMYyTUPOBATH UX Ha S3bIKE MATEMATHKHU U CO3/1aBaTh
MaTeMaTU4eCKHUe MOJIEH, TPUMEHITh OCBOCHHBIN MaTeMaTHUYECKHil anmapar AJsl peleHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/]]a4, UHTEPIIPETUPOBATH U OLEHUBATH MOJYUYECHHbIE PE3yJIbTaTHI.
JlocTtrxeHne 3TUX 1esel o0ecreunBaeTcsi peuieHueM ClIeIyIOMX 3a0ay.:

. dopmupoBate y ooyqarormmxcs ¢ 3[1P HaBbIkK ydeOHO-TIO3HABATENLHOM IS TEILHOCTH:
IUTAaHUPOBaHKE PabOThI, TOUCK PAIlMOHATIBHBIX IMyTEH €€ BBIMOIHEHHSI, OCYLIECTBIICHUS



CaMOKOHTPOJIS;
. CIOCOOCTBOBATh MHTEIIEKTYaIbHOMY Pa3BUTHIO, (HOPMUPOBATH KauecTBa, HEOOXOAUMBIC
YeJIOBEKY IS TIOJIHOLIEHHOM KHM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MATEMATHIECKON
NEeSITeIbHOCTH: SICHOCTU W TOYHOCTH MBICIIM, MHTYUIIMH, MPOCTPAHCTBEHHBIX MPEACTaBICHUH,
CIIOCOOHOCTH K IPEOJI0JICHHUIO TPYAHOCTEH;

= (GbOopMHUPOBATH KJIIOYEBBIE KOMIIETCHIIMM YYalIUXCS B paMKax NPEeIMETHOW O00JacTH
«Maremaruka 1 THGOPMATHKAY,

= pa3BUBaATh NOHATUITHOE MbIIUIeHUs 00yyaromuxcs ¢ 3I1P;

= OCYIIECTBIISATh KOPPEKIHMIO T03HABATEIbHBIX MpoleccoB oOydaromuxcs ¢ 3IIP,
HEOOXOIUMBIX JIJIS OCBOSHHS MPOTPAMMHOT0 MaTepuaa Mo y4eOHOMY MPeIMETY;

= MpeayCMaTpuBaTh BO3MOXKHOCTh KOMIIGHCAlIUM 0Opa3oBaTeNbHBIX Je(UIIMTOB B

OCBOCHHMH TMPEAUIECTBYIOIIEI0 MPOrpaMMHOro Mmarepuaia y oOydatommxcs ¢ 3[IP u
HEJOCTATKOB B UX MaTeMaTUYECKOM Pa3BUTHH;

. c(opMHpPOBATh YCTONUMBBINA UHTEPEC yUalIUXCS K IPEAMETY;

. BBISIBJISITH U pa3BUBATh MaTeMaTHUECKHE U TBOPUECKHE CIOCOOHOCTH.

OCHOBHBIE JIMHUHM COJAEp)KaHUS Kypca MaTematuku B /-9 kiaccax: «Yucna u
BBIYMCIICHUSIY, «Anrebpa» («Anrebpanueckue BBIPAKECHUSY, «YpaBHEHUS u
HepaBeHCTBa),«DyHkuumn», «l'eomerpus» («l'eomerpuyeckre QUrypsl W HUX CBOMCTBay,
«M3mMepeHrne reoMEeTpUYECKUX BEIUYUH»), «BepodATHOCTb M cTAaTUCTHKa». JlaHHBIE JIMHUU
pa3sBUBAIOTCS MapajyIeNIbHO, KaxJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE
HE3aBHCUMO OJHA OT APYroi, a B TECHOM KOHTakTe€ W B3auMojaeucTBHH. Kpome 3TOro, mx
Oo0BbEeIMHACT  JIOTMYECKash  COCTaBISIONIAs, TPAAMLMOHHO TPUCYIIas MaTeMaTuke U
NPOHM3BIBAIONIAS BCE MaTEMAaTUYECKHE KYpChI M cozepkaTenbHble TuHIA. ChopMyTHpoBaHHOE
B @enepanbHOM ToCylapcTBEHHOM 00pa3oBaTebHOM CTaHIAapTe OCHOBHOTO  OOIIEro
o0Opa3oBaHus TpeOOBaHHE «YMETh ONEPUPOBATH MOHATHAMU: OINpEAEICHUE, aKCHOMa, Teopema,
JI0Ka3aTeNNbCTBO; YMEHUE pAacloO3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, NPUBOAMTH
IPUMEPBl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHMSI U OTPUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS
KO BCEM KypcaM, a (OpMHpOBAHHE JIOTHUECKHMX YMEHHUIl pacIpenensercss Mo BCEM TroaM
00y4eHus1 Ha YPOBHEOCHOBHOT'O 00IIIET0 00pa30BaHuUs.

CopnepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylbTaTaM OCBOEHUS
[TpumepHoOil pabouell mporpaMMsbl, paclpeAeaEéHHbIM MO rojaM OOyuYeHHs, CTPYKTYPHpPOBAHO
TakuM 0Opa3oM, 4TOObl KO BCEM OCHOBHBIM, HPHUHIUIMAIBHBIM BOINpOCaM OO0ydYaromuecs
oOpalainuch HEOAHOKPAaTHO, YTOOBI OBJIAJIEHUE MATEeMATUYECKUMHU MOHSTUSIMHM M HaBbIKaMU
OCYILIECTBIISUIOCh ~ MOCJEA0BAaTeIbHO M IOCTYMAaTeNbHO, C  COONIIOJIGHUEM  MPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAJINWCHh B OOIIYyI0 CHUCTEMY MaTeMaTHYECKHX
npezncraBieHuit  obydaromxcss ¢ 3IIP, pacmmpsss u  yrnyonsas  e€, oOpasys MpodHbIe
MHOKECTBEHHBIE CBs3M. OOmue 1enu wu3ydeHus y4yeOHoro mpeamera «Marematukay
npezcrasiensl B [IpumepHoil paboueit mporpamMmme 0CHOBHOTO 00IIEro 00pa30BaHMUsL.

OcobGenHocT 0TOOPA M aanTAMU Y4eOHOr0 MaTepuaJia o MareMaTuKe

OO0yuenue yueOHOMY npeaMeTy «MaremMaTuka» CTpOUTCS Ha CO3JJaHUU ONTUMAIbHBIX
YCJIOBHM JIJIs1 YCBOCHHS TIpOrpaMMHOTo MaTepuaina ooyqatommumucs ¢ 3[1P. bonsimoe BHuManue
yzensercss oToopy yueOHOro MaTepraia B COOTBETCTBHHU C MPUHIIMIIOM JOCTYITHOCTH MPU
COXpaHEeHHUHU 0011ero 6a30BOro ypOBHS, KOTOPBIH JOJKEH MO COIEPKaHUI0 U 00beMY OBIThH
a/IalITUPOBaHHbIM Ui oOyvaromuxcs ¢ 3[1P B cooTBeTCTBHM ¢ MX 0COOBIMU 00pa30BaTEIbHBIMU
norpedbHocTsamu. Crenyet 00JeryuTh oBlaJieHre Matepranom odoyyatomumucs ¢ 3I1P
MOCPECTBOM €r0 JeTaIbHOr0 OOBSICHEHUS C CUCTEMAaTHYECKUM ITOBTOPOM, MHOTOKPATHOM
TPEHUPOBKU B MPUMEHEHUU 3HAHUH, UCIIONIb3Ys MIPUEMbI aKTyaau3aluu (BU3yalbHas O1opa,
MaMsTKa).

[IpumepHas nmporpamma npeaycMaTpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHUN:



YMCHBIICHUC o0BeMa TCOPCTUICCKUX CBeﬂeHHﬁ, BBIHCCCHUEC OTACIIbHBIX TEM WUJIN LICIBIX
pa3aciioB B MaT€puajbl JJIA O630pHOFO, O3HAaKOMHUTEIIBHOI'O U3YUCHU.

N3menenust nporpamMmel B 7-9 Ki1accax
Anzeopa

B 03HaKOMUTEIIBHOM IIaHE PEKOMEHYETCSl U3y4aTh CIICIYIOIINE TEMBI:
«MppaunoHanbuble 4yncia. JleWcTBUTeNbHBIE 4MclIa», «CpaBHEHHE ICHCTBUTEIBHBIX YHCEN,
apudMeTHuecKue ACUCTBUS C JEHCTBUTENBHBIMU yHclIamMu», «HaxoxaeHue npuOIMKeHHBIX
3HAYEHUU KBAJIpaTHOTO KOpHA», «Teopema Bueray, «Pelienus ypaBHEHUN TPETheH U 4ETBEPTOM
CTeneHel pa3nokeHHeM Ha MHOXKUTENH», «DyHKims y =v/x u ee rpaduk», «[lorpemHocts u
TOYHOCTh NpUOIMKEHUS», «UeTHble M HedeTHble (QyHKIUM», «DyHKIHA y=X"», «DyHKIHsA
y=ax’, ee rpaduk u coiicTBa. [paduku GpyHKumil y= ax’ + n 1 y=a(x-M)?, «YpaBHEHHE C ABYMs
nepeMeHHbIMH U ero rpaduk», «['paduueckuil cnoco0 pemHieHusi CHCTEMbl YpaBHEHHN»,
«M300pakeHne YIEHOB apu(METHYECKOW ¢ TEOMETPUYECKOW TMPOTPecCHid TOYKaMH Ha
KOOpJAMHATHOM IUIOCKOCTHU. JIMHENHBIN U 3KCIIOHEHIUAJIBHBIN pocT. CI0KHBIE IPOLIEHTHI».

Crnenyer yMEHBIIUTh KOJIMYECTBO 4YacOB HAa U3yuyeHHUE TeM: «DopMyIsl»,
«JlokazarenbpCcTBO TOXKIECTBY, «JIMHEITHOE ypaBHEHUE C IBYMsI HEHM3BECTHBIMIY, «I paduk
JMHEHHOTO ypaBHEHHUs C IByMsl IepeMeHHbIMI», «I paduueckoe perieHne JTHHEHHBIX
YpaBHEHHIA U CUCTEM JIMHEHHBIX yYpaBHEHUIT», «CBONCTBA KBapaTHIHOW (DYHKIIHMY.

BeicBoOOAMBIIECS Yachl PEKOMEHAYETCS MCIIOJIb30BaTh: Ul JIydlled HpopaboTKH
HaubOosee BaXXHBIX TeM Kypca: «PemieHue ypaBHeHMI», «PelieHue cuCTeM YypaBHEHUI»,
«CoBMecTHbIE AEUCTBUS ¢ ApoOsmMu», «I[IpumeHeHue cBOWCTB apu(PMETHUECKOro KBaJApaTHOIO
KOpHsS»; Ha IIOBTOPEHHE, pEIleHUuEe 3ajJady, IpeoOpa3oBaHUE BBIPAKEHUH, a TakkKe Ha
3aKpEIICHUE N3YYEHHOI0 MaTepuaia.

Buasi nesitesibHocTH o0yuaromuxcs ¢ 3I1P, o0yciioBieHHbIe 0CO0BIMUOOPA30BATEIbHBIMH
NOTPEeOHOCTSAMH M 00eCIeYHBAIOIINE OCMbBICICHHOE OCBOCHHECOAEPKAHUN 00pa30BaHus 1O
npeamery «MarTemMaTuKa»

Conepxanne BUIOB jedrenbHocTH oOywatommxcs ¢ 3[IP ompegensercs ux 0ocoObIMH
oOpa3zoBaTenbHbIMU TOTpeOHOCTAMU. [Tomumo mupoko ucnonszyemsix B OOIT OO0 obmux ans
BCEX O0yYaroIuXcs BUAOB JIEATEIBHOCTH CIEyeT YCHIIUTh BUJIbI I€ATEIHOCTU Celn(UUHbIE
JUId JAHHOM KaTeropuu Jereil, oOecrneunBaroliie OCMBICIEHHOE OCBOEHHE COJEpKaHUs
00pa30BaHus 10 MPEAMETY: YCUIIEHUE NMPEIMETHO-IIPAKTUYECKOH JIeITeNbHOCTH ¢ aKTUBU3AIen
CEHCOPHBIX CHCTEM; YEpEeJOBaHWE BHJIOB JESATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3JIUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHajia C OIIOPON Ha aJIfOPUTM; «IIOIIArOBOCThY» B U3yUYEHUU
MaTepuaia; UCII0JIb30BaHUE JOIOJIHUTENbHON BU3YyalbHOM OMOpPHI (CXEMBbI, 11a0JI0HbI, OTIOPHBIE
TaOJIMIIBI); PEYEBOM OTUET O MPOIecCe U pe3yNbTaTe JIesATeIbHOCTH; BHITOIHEHUE CHEeIUaTbHbBIX
3ajaHul, 00ecTeunBaIOINX KOPPEKLHI0 PEryisluy y4eOHO-TI03HABaTeNbHON NeATEIbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

TemaTnueckas n TepMuHoOJIorHueckas jiekcuka coorserctsyer OOIT OOO.

Jns obOyuatomuxcst ¢ 3[IP cymiecTBeHHBIM SIBIISIIOTCS MPUEMBI pabOThI C JIEKCHYECKUM
MaTepuaioM mno mpeamery. [IpoBoauTcs crnenuanbHas paboTa MO BBEJIEHUIO B aKTHBHBIN
CJIOBaph OOYYaIOMIMXCSl COOTBETCTBYIONIEH TepMUHONOTHH. M3ydaemble TEpMUHBI BBOAATCS Ha
IIOJIICEHCOPHON  OCHOBE, 00s3aTelbHAa BH3yalbHas MONIEPXKKA, aIrOPUTMBI PAOOTHI ¢
OIIPEEIIEHUEM, OIIOPHBIE CXEMBI /ISl aKTyaJInu3alliil TEPMUHOJIOTHH.

PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI
Hesn u3yyenust yueOHOro Kypca

Anrebpa SBISETCS OJJHUM U3 ONOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00eCIIeYrBaeT
HU3YUCHUC APYTUX AUCHHUIIIIMH, KaK €CTCCTBCHHOHAYYHOT'O, TAK U T'YMAHUTAPHOI'O IIUKJIIOB, eé
OCBOEHHE HEOOXOIMMO ISl TPOJOJKEHHsI 00pa30BaHus U B IIOBCETHEBHOM *U3HU. PazButue y



00y4aroIUXCsI HAYYHBIX MPEICTABICHUH O MPOUCXOXKIECHUUH CYITHOCTH alredpanuecKux
abcTpakuuii, cnocode oTpakeHHsi MaTeMaTHYECKOM HAyKOW SBJIEHUH U MPOIIECCOB B MIPUPOJIE U
00LIECTBE, POJIU MAaTEMATUYECKOTO MOJIEIMPOBAHMSI B HAYYHOM IIO3HAHUU U B IPAKTHKE
croco6cTByeT (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAU€CTB MBIIIJICHHS, HEOOXOAUMBIX
JUTSI aTanTalid B COBPEMEHHOM ITUGpoBoM ob1iecTBe. M3yueHne anreOpbl eCTeCTBEHHBIM
0o0pa3oM obecrieuynuBaeT pa3BUTHE YMEHHUS HAOII0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUIHOCTH MBIIIICHHSI, CHOCOOHOCTH apTyMEHTUPOBAHHO O0OOCHOBHIBAThH CBOH
JENCTBUS U BBIBOJBI, POPMYIUPOBAThH yTBEepkAeHUA. OCcBOeHHE Kypca anreOpbl o0ecreurnBaeT
Pa3BUTHE JIOTMYECKOTO MBIIIICHUS 00yUYaIOMIUXCsl: OHUUCTIONB3YIOT IeAYKTUBHBIC U
WHAYKTUBHBIE PACCyKICHUS, 0000IIeHNE U KOHKPETU3aIl1I0, a0CTparupoBaHue U aHAJIOTHUIO.
OO0yuenue anredpe npeanoaraeT 3HauuTeNbHBIA 00bEM CAMOCTOSTENILHON AEATEIbHOCTH
00y4aromuxcsi, IO3TOMY CaMOCTOSITEIbHOE PELICHUE 33/1a4€CTECTBEHHBIM 00Pa30M SIBIISIETCS
peanu3anyen AeaTeIbHOCTHOTO MPUHIUIIA 00yUeHHS.

B ctpykType mporpammsl yueOHOTO Kypca «Anredpay OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOINYECKUE JIMHUU: «UHClIa U BBIUKCICHUSD;

«AnreOpanyueckue BBIpAXKEHUs»;, «YpaBHEHHUS W HepaBeHCTBa»; «Dynkmum». Kaxnas usz
3TUX COJEP>KATEIbHO-METOJAMYECKUX JIMHUM PA3BUBACTCS Ha MPOTSIKEHUU TPEX JIET U3y4YEHUs
Kypca, €CTeCTBEHHBIM 00pa3oM IEpeIuvieTasch U B3aUMOJIECHCTBYS C APYTMMHU €ro JIMHUAMU. B
X0lle M3Y4YeHHsI Kypca OOy4aromMMmcsl MPHUXOIUTCS JIOTHYECKH pacCyXkaaTh, HCIIOJIb30BaTh
TEOPETUKO- MHOKECTBEHHBIN s3bIK. B CBsI3u ¢ 3TUM LienecooOpa3HO BKJIIOYUTH B MPOTPAMMY
HEKOTOPbIE OCHOBBI JIOTMKH, IMPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ielibl MaTeMaTHYECKOIO
o0pa3oBaHUsI H CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIONIMMHUCS OCHOB YHHBEPCAIHLHOTO
MaTeMaTUYeCKOro s3bIka. Takum oO0pa3oM, MOXXHO YyTBEpXKAaTh, YTO COJEPKATEIbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Aredpay sIBISIETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUN «Yucna M BBIYUCIEHHUS» CIYXHUT OCHOBOM s JaJbHEWIIEro
M3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS JIOTMYECKOIO MBILIUICHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BAThCs AJTOPUTMAMHM, a TaKKe NMPUOOPETECHUIO MPAKTUYECKUX
HAaBBIKOB, HEOOXO/IMMBIX JJI MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMH W HPPAMOHATBHBIMU YUCIaMH, (OPMUPOBAHUEM
MPEJICTAaBICHUN O IEHCTBUTEIILHOM YHCIIe. 3aBepIlIEHNE OCBOECHUS YMCIOBOM JIMHUUA OTHECEHO K
CTaplleMy 3BeHy o011ero o0pa3oBaHusl.

Conepkanue JIByX alreOpanueckux JMHUA — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHUST M  HEpaBEHCTBa»  CIOCOOCTBYeT  (opMUpOBaHHIO Yy  OOy4aromuxcs
MaTeMaTU4YeCKOro ammnapara, HEOOXOAMMOIo JJid pelIeHUs 3ajJad MaTeMaTHKH, CMEKHBIX
IOpEeMETOB M NPAaKTUKO-OPUEHTHPOBAHHBIX 3aJady. B OCHOBHOW mIkoyie y4ueOHbIM Marepuan
TPYOIHUPYETCST BOKPYT palMOHAIbHBIX BBIpAXKEHUH. Anredpa JEMOHCTPUPYET 3HAaueHHUE
MaTEMaTUKU KaK S3bIKa I IOCTPOEHHS MAaTEMATHUUYECKUX MOJIENEH, OMMCAHMs MPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anrebpe BXOIAT TaKKe JNajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YacTHOCTH, Ul OCBOEHHUS Kypca
nHpOpMaTUKH, W OBJAJCHHE HABBIKAMH JCAYKTHBHBIX paccyxacHuil. [IpeoOpa3zoBanue
CHUMBOJBHBIX (OPM BHOCHUT CBOM crHenuduyeckuii BKJIag B pa3BUTHE BOOOpakeHUS,
CIIOCOOHOCTEH K MaTeMaTHYeCcKOMY TBOPUECTBY.

Conepkanne GyHKIIMOHATHHO-TPadUUIECKON TMHUHU HAIEJICHO Ha MOTy4YeHNe
IIKOJTbHUKAMH 3HAHUN O PYHKITUAX KaK BaXHEHIIICH MaTeMaTHIECKON MOJICTTH JJISI ONTMCAHUS U
UCCIIEIOBaHMs pPa3HO-00pa3HbIX MPOLIECCOB U SABJIEHUH B pHpoJie U odmiecTse. M3ydeHnue aToro
MaTepuaia crocoOCTBYET Pa3BUTHIO Y O0yUaIOUIUXCsS YMEHHS HCIIOIb30BaTh pa3IuYHbIE
BbIpa3UTENbHbIE CPE/ICTBA sI3bIKa MATEMAaTUKN — CJIOBECHBIE, CHMBOJINYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ] B (OpMUPOBaHUE MPEACTABICHUI O POJIM MAaTEMAaTHKU B Pa3BUTHHU LUBUIN3ALUU
U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CornacHo yuebHOMY Tu1any B 7—9 kiaccax u3y4aercs yueOHbIN Kype «Anredpay,
KOTOPBII BKIIOYAET CJCIYIOIIUE OCHOBHBIC Pa3/ieibl colepxaHus: «Hucia U BBIYUCICHUSNY,
«AnredpanydecKue BEIPAKECHU», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIIUNY.

YueOHbIH I1aH HA W3y4YeHHe anreOpsl B 7-9 Kitaccax 2 daca B Hezenro (68 yaca B ron) B
TEUYEHHUE KAKIOT0 ro/1a O0ydYeHHUS.

ConeprkaHue U MpeIMETHBIE PE3yJIbTaThl pa3padbaTbiBaeMoil 00pa3oBaTeIbHON
MPOrPaMMBbI JIOJKHBI ObITH HE HIXKE COOTBETCTBYIOIIETO COJIEP KAHUS U MTPEAMETHBIX
pe3ynbratoB DeepaibHON aJanTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBI.

COHEPXAHMUE YYEBHOI'O KYPCA (ITO I'OOAM OBYUEHUA)

CopepxaHue U IPeIMETHBIC PE3yIbTaThl pa3padaThiBaeMOi 00pa30BaTEIbHON MTPOTPAMMBI
JIOJI’KHBI OBITH HE HUYKE COOTBETCTBYIOILIETO COACPIKAHUS U MPEAMETHBIX PEe3yIbTaTOB
®denepalibHON a1alITUPOBAHHON OCHOBHOW 00pa30BaTEILHOM IPOTPAMMEI.

7KJIACC

Yucna u évtuucnenusn

PanunonajJbHBIE YHCIa

Jpobu 0OBIKHOBEHHBIE U AECITUYHBIC, IEPEX0] OT OJHOM (OPMBI 3amKCcH Jpodeit K
npyroii. [IoHATHE paMOHAIBHOIO YHCIIA, 3alIUCh, CPABHEHUE, YIIOPSAJOYNBAHUE PALIMOHAIBHBIX
yrcen. ApupMeTudeckue IeHCTBUS C pallMOHATBHBIMU YKclaMu. Pelienue 3a1a4 u3 peanbHoi
IIPAKTUKU Ha YacCTH, Ha APOOU.

CrermneHnb ¢ HaTypaJbHBIM MTOKA3aTeNIeM: OIpeeieHne, Ipeodpa3oBaHue BIPAXKEHUN Ha
OCHOBE OITpeJIETICHMS], 3aMUCh OOBIINX YUCEIL.

[TporneHTsl, 3anUCh MPOLEHTOB B BHUJIE IPOOH U APOOH B BUJIE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4M Ha IIPOLICHTHI, PEIIEHUE 33/1a4 U3 PEAIbHON ITPAKTHUKHU.

[TpuMeHeHre TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYpaIbHBIX YHCEIL.
PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NPsMasi U 0OpaTHask MPOMOPLUHUOHATBHOCTH.

Anzebpauueckue vlparxceHus

IlepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEX/ly BETUUMHAMHU B BUJIe (hopMyJbl. Berancnenus
o popmynam.

[TpeoOpa3oBanue OyKBEHHBIX BBIpRXKEHUI, TOXKAECTBEHHO paBHbIE BBIPAKEHUS, TpaBUiIa
npeoOpa3oBaHus CyMM U ITPOU3BEACHUN, IPaBUJIa PACKPBITHUS CKOOOK U MPUBEAECHHUS MTOT00HBIX
CJIaracMsIX.

CBOIICTBA CTETIEHU C HATYPAIBHBIM IIOKA3aTEIEM.

OpnnHowieHbl 1 MHOrowieHsl. CreneHs MHOrowieHa. Cl0XeHNe, BHIMUTaHUE, YMHOKEHUE
MHOTOWIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBAaJIpaT CYMMBI ¥ KBaJIpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTO4JIEHOB HA MHOKUTENH.

Ypasenenua

VYpaBHeHHe, KOpEeHb YpaBHEHMsI, IIpaBUiia MPeoOpa30BaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHME C OJJHOM NEPEMEHHON, YUCIIO KOPHEN JIMHENHOTO YpPaBHEHMS,
pelleHne JIMHENHBIX ypaBHeHU. CocTaBlieHNE ypaBHEHUI 110 yCIOBHIO 3a7auu. Pemenne
TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUM.

Jlunetinoe ypasnenue c 08yMs nepemeHHuiMU U e2o epagux. Cucrema JIByX JIMHEHHbBIX
yYpaBHEHUH ¢ ABYMs MIEpEeMEHHbIMU. Pelienne cucteM ypaBHEHUN ClIOCOOOM MO/ICTAaHOBKHU.
ITpuMepsl pelieHns: TEKCTOBBIX 3ajad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

Koopounamut u cpagpuxu. @ynkyuu



Koopaunara Touku Ha npsimoid. YucnoBble IpoMeKyTKH. PaccTosiHue Mexay AByMst
TOYKAMU KOOPJAMHATHOU MPSAMOIA.

[IpsamoyronbHas cucrema koopaunat, ocu OX u Oy. AGcuucca 1 OpJMHATA TOYKH HA
KoopanHaTHOH 1utockocTH. [Ipumeps! rpadukoB, 3a1aHHbIX popMynaMu. YTeHue rpadukoB
peaNbHBIX 3aBUCUMOCTEH.

[Tonstue hynkuuu. I'paduk ¢pynknuu. CroiicTBa pyHkuuid. Jlunerinas Gynkims, e
rpaduk. I'paduk dynkmm y = kx + b. I paguuecrkoe pewenue nunetinvix ypaguenuii u cucmem
JUHEUHBbLX YPAGHEHULL.

8 KJIACC

Yucna u évtuucnenusn

KBanpatHslil kopeHb u3 uncina. [lonamue 06 uppayuonanvrhom uucie. [lecamuunvie
NPUOIUNICEHUS UPPAYUOHATLHBIX Yucen. CBOWCTBA apUPMETHIECKUX KBAIPATHBIX KOPHEH 1 X
IpUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM U BBIYUCIICHUAM. [[eticmeumenvHuvle

yycaa.

Crenens ¢ enbsIM noKa3aTeseM U e€ cBoiicTBa. CTaHIapTHAs 3allMCh YUCIIA.

Anzeopauueckue svlparxcenus

KBazpaTHblil TpEXUIIEH; Pa3I0’KEHUE KBAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.
Anrebpanueckas apoOs. OCHOBHOE CBOICTBO anreOpamueckor npoou. CroxkeHwue,
BbIUUTAHUE, YMHOXKEHHE, JlelleHue alre0pandeckux JIpooel. ParyoHanbHble BBIpAXKEHUS U UX
npeoOpazoBaHue.

Ypasnenus u nepasencmea

KBanparHoe ypaBHeHue, (popmyrna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema.
Perennie ypaBHeHU, CBOAAIIUXCS K TMHEHHBIM U KBaJlpaTHbIM. [Ipocrelimue npoOHo-
paluoOHaIbHbIE YpaBHEHHUS.

I'papuueckas unmepnpemayus ypaguenuii ¢ 08yMs nepemMenHbIMU U CUCTEM JIUHEIHbIX
ypasHenuti ¢ 08yms nepementviMu. [IpuMepsl pelieHns CUCTEM HETMHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TekCTOBBIX 33724 anreOpandeckuM CIiocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM NepeMeHHO. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Dyukyuu

[Tonstue pynkuuu. OOIacTh OnpeneaeHusl U MHOXKeCTBO 3HaueHui pyHKuuu. CriocoOsl
3aanus QyHKIUH.

I'paduk ¢pynkuu. Yrenue cBoiicTB pyHkuuu no e€ rpaduxy. Ilpumeps! rpadrkos
(GYyHKLUH, OTpaXKaIOLMX pealibHbIE POIIECCHI.

@OYHKIINH, OMUCHIBAIOIINE MPSAMYIO U 0OpaTHYIO MPOIMOPLHOHAIBHBIE 3aBUCUMOCTH, MX

rpadukn. @ymkmmn y = X5,y = X,y = VX, Y ==

X
I'paghuueckoe pewenue ypasnenuii u cucmem ypagHeHuu.

9KJIACC

Yucna u évluucnenus

JelicTBUTEILHBIE YMCJIA

PanmoHasibHbIC YUCITA, UPPAYUOHATbHBIE YUCILA, KOHEeUHble U DeCKOHEeYHble QeCcsmuunble
Opodu. Muooicecmeo OelicmeumenvbHbIX ducell;, OelcmeumenbHble YUCId KAk OecKoHeuHbvle
Odecsamuunvle Opodu. Bzaumno oonozmaunoe coomeemcmeue  MeNCOYy — MHONCECBOM
OelicmeumenbHuliX yucesl U KOOPOUHAMHOU NPAMOII.

Cpasnenue OelicmeumenbHblX yucen, apugpmemuyeckue Oetcmeus ¢ OeticmeumenrbHbIMU



YUCIAMU.

HN3mepenus, npudJInKeHusi, OLEHKH

PazMepsl 0OBEKTOB OKpY’KAIOIIETO MHUPA, JIUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM
MUDE.

[TpubnuxEéHHoe 3HAYCHHE BEIMYUHBI, TOYHOCTb MNpHOMMKeHHS. OKpYIJICHHE YHCEI.
ITprkuKa ¥ OLICHKA PE3yJIbTaTOB BHIYMCIICHUM.

Ypagnenus u nepasencmea

YpaBHeHMsI ¢ OTHOM NepeMeHHOMH

JInneiiHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOAAINUXCA K  KBaJpPAaTHBIM.
bukBanpatHoe ypaBHeHME. [Ipumepuvl peuienus ypagHeHuil mpemveli u YyemeeEpmoll cmeneHeu
PaznodiceHuem Ha MHONCUMENU.

Pemenue npoOHO-palOHANIBHBIX YPaBHEHHH.

Perienue TekCTOBBIX 3aau alre0OpanyeckuM METOAO0M.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMS IEpEMEHHbIMU U ero rpaduk. PemeHue cucteMm ABYX JUHEHHBIX
YpaBHEHUH € ABYMs IE€pEMEHHbIMU. PelleHune cuUcTeM JBYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpoi cTeneHu. ['paduueckas MHTEpIpETaLUs CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau aNreOpanyeckuM CriocoOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHue cuctem JIMHEWHBIX
HEpaBeHCTB C O/JHOM nepemeHHOH. KBaapaTHble HepaBeHCTBa. ['paduueckas uHTEpHpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

Dyukyuu

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIbl.

I'paduxu GyHKINN: y = kx, y = kx + b, y = X4,
Yy =+x, ¥y = SI/II/IX CBOMCTBA.

Yucnoewie nocnedosamenvnocmu

OnpeneseHue U cOCOObI 3aJaHNS YUCJIOBBIX NMOCIe0BATEIbHOCTET

[TonaTHe YKcI0BOI MOCIEI0BATENBHOCTH. 3a/laHUe TIOCIE0BATENbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIioi N-To YieHa.

Apudmernyeckasi U reoMeTpUYecKas NPorpeccuu

Apudmerrnueckas u reomeTpudeckas nporpeccu. @opmMyiisl N-To djaeHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrPECCHil, CyMMBI NIEPBBIX N YJIECHOB.

Hszo0bpadicenue unenos apugpmemuueckou u ceomempuyecKol npocpeccuii moyKkamu Ha
KOOpOUHammuou niockocmu. Jlunelnsiii u s9kcnoneHyuanbHul pocm. CrodicHvle NPoyeHmul.

KoHTpoJibHO-U3MepHuTe/IbHbIEe MATEPUAJbI

[TpoBeneHmne OLEHKN JOCTUKEHHUH MIIaHUPYEMbIX Pe3yJIbTaTOB OCBOEHUS yueOHOI0
npeaMeTa MPOBOAUTCS B (opMe TEKYILETo U pyOeKHOTO0 KOHTPOJIS B BHJIE: KOHTPOJIbHbIE
paboThl, caMOCTOSITENIbHBIE PaOOTHI, 3a4E€Thl, MATEMATUYECKUE TUKTAHTHI, MPAKTUYECKHE
paboThl, TUCBMEHHBIN OTBET 110 UHIUBHIyaTbHBIM KapTOUKaM-33aJaHUSIM, TECTUPOBAHHE.

s oOyuaromuxcs ¢ 3I1P Bo3MoxkHO M3MeHeHHE (HOPMYITHPOBKY 3aJaHUI Ha
«TIOIIATOBYIO», aJalTalMIO IpeIaraeéMoro o0yJaromeMycs TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaJla: NCII0JIb30BAHUE YCTHBIX U MUCbMEHHBIX MHCTPYKIIHUM, YIPOIIEHNE
JUIMHHBIX CJIOXHBIX (POPMYITMPOBOK MHCTPYKLIUH, pEIICHHE C OMOPON Ha aIropuT™, o0pasell,
UCIIOJIb30BaHUE CIIPABOYHON MH(pOpMALIUY.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEJIMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O

OBPA3OBAHUA/INMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00Y4EHHUIO MaTeMaTHKE U 1[eJIEHAPaBICHHON [T03HaBaTEIbHON
JESTEIIbHOCTH;

HIOBBIIIIEHUE YPOBHSI CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEeSITEIbHOCTD,
TpeOyIOIIYI0 MaTEMAaTUUECKUX 3HAaHUH, B TOM YUCIIE YMEHHUE YUUTBHCS Y APYTUX JIIOJIEH;

CIIOCOOHOCTH OCO3HABAThH CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JICHCTBOBAThH B
OTCYTCTBME rapaHTHH yCIIeXa;

cniocoOHocTh o0yyvaronuxcs ¢ 3I1P k oco3HaHUIO CBOMX /1e(DUIIMTOB U NPOSBICHUE
CTPEMJIEHMSI K UX IIPEOIOIECHHUIO;

CIOCOOHOCTh K CAaMOPa3BUTHUIO, YMEHUE CTaBUTh JOCTH)KUMBIE 1I€IIH;

YMEHME pa3inyaTh yueOHbIE CUTYallMH, B KOTOPbIX MOXHO J€HCTBOBAaThCAMOCTOSITENBHO,
U CUTYalluH, I/I€ CIIEAYEeT BOCIOIb30BATHCS CIIPABOYHON MH(OpMaIel Win ApyruMH
BCIIOMOTaTeJIbHBIMU CPEICTBAMU;

CHOCOOHOCTh MEPEHOCUTD MOJYyYEHHBIE B X0/ 00yUeHHsI 3HAHUS B aKTYaJIbHYIO CUTYaLUIO
(Ipu peleHnH KUTEHCKUX 3a/1a4, TPEOYIOIINX MaTEMaTUUECKUX 3HAHUN);

CHOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSX U MPaBUJIaX IPOBEIEHUS MPOMEXKYTOUHON
1 UTOTOBOM aTTECTaIlNMN;

OBJIa/IEHUE OCHOBaMH (pHAHCOBOM rPaMOTHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI
Ognadenue ynueepcanbHbIMU YUEOHBIMU NOZHACAMEIbHOIMU OCIICINGUAMU:

yCTaHABJIMBATh IPUUYUHHO-CIIEICTBEHHBIE CBSA3H B XOJI€ YCBOCHUS
MaTeMaTHYECKOroMaTepHaa;

BBISBJISTH J€(ULUT TaHHBIX, HEOOXOAUMBIX I PELIECHUS MOCTaBICHHOM 3a/1a4;

C MOMOIIBIO YUMUTENs BEIOUPATh CIIOCOO pelIeHus] MaTeMaTHUeCcKoi 3a1auu (CpaBHUBATh
BO3MO>KHbIE BApUAHTHI PELLICHU);

HOPUMEHATh U MPeoOpa3oBbIBATh 3HAKM U CHUMBOJIBI B XOJ€ PEIICHHs MaTeMaTHYECKUX
3ajau;

YCTaHABJIMBATh UCKOMOE U TaHHOE IIPH PEILIEHUN MAaTEMaTU4YECKON 3a/1a4H;

MOHMMATh U UHTEPIIPETUPOBATH NH(DOPMALINIO PA3TUYHBIX BUJIOB U (POPM NpEACTABICHUS;

WITIOCTPUPOBATh pelllaeMble 331auu IrpahuuecKuMH CXeMaMu;

3¢ (peKTUBHO 3aIIOMUHATH U CUCTEMAaTHU3UPOBATh HHPOPMAIHIO.

MOHUMATh U UCIIOJIb30BaTh MaTEMAaTUYECKUE CPEACTBAa HArMSAHOCTH (Tpaduky,
Jyarpammbl, TaOJIMIIbI, CXEMBI U Ap.) JUISl WJUTIOCTPAIUH, HHTEPIIPETAIUH,
apryMeHTaluu.

Ognaoenue ynueepcanvbHviMu y4eOHbIMU KOMMYHUKAMUBHHIMU OCHCMEUAMU:

OpPraHU30BBIBATh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JNESATEIbHOCTh C YUUTEIEM U
CBEpCTHHKAMH B IIPOLIECCE PEIIEHUs 3a/1a4;

B3aMMO/ICHICTBOBATh M HAXOAUTh O0IIKE CIIOCOOBI pabOTHI; pabOTaTh B IPyMIle: HAXOAUTh
o01iee pemieHue U pasperiaTth KOH(IMKTH HA OCHOBE COIVIACOBAHMS MO3MLMN M ydéTa
MHTEPECOB; CIIyIIATh NapTHEPA;

(GopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE; IPOrHO3UPOBATh
BO3HMKHOBEHUE KOH(DIUKTOB NMPH HATUYMU Pa3HBIX TOYEK 3PEHUsS U pa3peuiarb KOH(IUKTHI
Ha OCHOBE Y4€Ta MHTEPECOB U NO3MLNI BCEX YUaCTHUKOB;

apryMEeHTHpOBaTh CBOI MO3MIMIO U KOOPAMHUPOBATH €€ C MO3ULUAMU NApTHEPOB B



COTPYIHUYECTBE IIPU BEIPAOOTKE OOIIETO PEUICHHS B COBMECTHOMU JCSITENbHOCTH;

BBITNOJIHATH CBOIO YacTh paOOTHI, JOCTUTATh KAUECTBEHHOTO PE3yJIbTaTa HKOOPAUHUPOBATD
CBOM JICHCTBUSA C APYTUMU WICHAMU KOMaH/IbI;

OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT.

Oe¢n1a0enue yHugepcanbHoIMU YUeOHbIMU PECYIAMUBHBIMU OCUCMBUAMU:

CTaBUTH II€JIM, BEIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJISl PEIICHHS YIeOHBIXMATEMATHUECKUX
po0Jem;

MJIAHUPOBATh U OCYIIECTBIISITH JACSITEIIbHOCTD, HAIPABJICHHYIO HA PEIICHHE 3a1a4
HCCJIEI0BATENBCKOrO XapaKTepa.

(bopMyITUpOBATh U yJEPKUBATh YUEOHYIO 3a/1a4y, COCTABISTH TUIAH UTIOCIIEI0BATEIIBHOCTh
JIEHCTBHI;

OCYIIECTBIISITH KOHTPOJIb [0 00pa3ily ¥ BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI,
KOHTPOJIMPOBATH MPOLIECC U Pe3yNbTaT yueOHOH MaTeMaTUYECKOM 1eATeNbHOCTH;

aJIeKBaTHO OIICHUBATh MPABUJIHLHOCTh WM OMIMOOYHOCTH BHIMOJHEHHs y4eOHOH 3amauu,

e€ 00OBEKTHBHYIO TPYIHOCTh U COOCTBCHHBIE BO3MOXXHOCTH €€ PEIICHUS;

CIMYaTh cnoco0 ASMCTBUS U €ro pe3yabTaT ¢ 3aJaHHBIM ATATIOHOM C IEJIbI0 OOHAPYKEHHUS
OTKJIOHEHHUH ¥ OTJIMYHM OT 3TAJIOHA.

MPEeBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIlIeHUU y4eOHOM 3a1a4u;
MOHUMATh MIPUYHUHBI, IO KOTOPHIM HE OB JIOCTUTHYT TPEOYEMBbIi pe3yabTaT ACSITEIbHOCTH,
OTIpeIeNIATh MO3UTHBHBIC U3MEHEHHS M HAMPaBIICHUs, TPEOYIOUINE NanbHeHIIeHpadoThl;

peryaupoBaTh Cloco0 BBIPAXKEHUS SMOIUH.

NPEAMETHBIE PE3YJIbTATbBI

PesynbTarsl ocBoeHus yueOHoro npeamera «MartemaTuka (BKIIto4yas anredpy, reoMeTpuio,
BEPOSTHOCTb W CTAaTUCTUKY)», paclpelelieHHble MO0 rojaM oO0ydeHus, (GpopMyIupyroTcs IO
NPUHLNITY JO0OABJIEHUSI HOBBIX PE3YJIbTAaTOB OT roja K roay, yXe Ha3BaHHbIE B MPEAbLAYIIMX
rojax NO3UIMM, KaK IPAaBWJIO, JOCIOBHO HE IIOBTOPSIOTCA, HO YYMTHIBAIOTCSA (PE3YJIBTAThI
OUYEPEIHOTO ro/ia M0 YMOJIYaHHUIO BKIIFOYAIOT PE3YJIbTaThl IPEIbIIYILNX JIET).

MJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATbI OCBOEHUSA PABOYEN
MPOT'PAMMBI KYPCA «AJITEBPA» (ITO TOAAM OBYYEHMUS)

OcBoenne yue6HOro Kypca «Anredpa» Ha ypoBHE OCHOBHOI'O OOILEro
00pa3oBaHMs IOJKHO 00eCIeurBaTh JOCTHKEHHUE CAEAYIOIIMX IPEIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTATOB:

7 KJIIACC

Yucna u eviuucnenusn

BbInonHATe, coueTass yCTHbIE M MUChbMEHHbIE NPUEMBI, apu(pMeTHUYecKue IEHCTBHS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Hau€HUS YUCIIOBBIX BBIPAXKEHUH; MPHUMEHSATh Pa3HOOOpa3HbIe CIOCOOBI U
OpUEMBl  BBIYMCICHUS 3HAUYEHUN JPOOHBIX BBIPAKEHHUH, COJAEPKAIIUX OOBIKHOBEHHBIE W
JeCATHYHBIE IPOOH.

[lepexomutb OT oxHONM (oOpMBI 3amucHu 4yucen K ApPYyroil (mpeoOpa3oBbIBaTh JIECATUUHYIO
Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO
IpoOb). CpaBHUBATh U YIOPSA0YMBATH pAllMOHAIIbHBIEC YHCTIA.

OxpyrysTh unca.

BBINONHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY 3HAUY€HHUI YMCIOBBIX
BBIPAKCHU.

BrImoHATE JEHCTBUS CO CTENMEHSMH C HATypaJbHBIMH IOKa3aTelsMu (C Omopoil Ha
CIPaBOYHYIO HH(POPMAILIHIO).



[IpuMeHATh pU3HAKU JETUMOCTH, Pa3JI0KEHHE HA MHOXUTEIN HATYpPaJIbHBIX YHCEIL.

Pemate mpocreiinye NpakTHKO-OPHUEHTHUPOBAHHBIC 3a/laud, CBA3aHHBIE C OTHOLICHHEM
BEJIMYMH, [PONOPLHOHAIBHOCTBIO BEIMYMH, [POLEHTAMH; MHTEPIPETUPOBATh PE3YIIbTATHI
pelieHUs 3afady ¢ y4ETOM OrpaHMYEHMi, CBS3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX
00BEKTOB.

Anzedpauueckue eviparxcenus

OpueHTHPOBATECS B MOHATHUAX WU ONEPHPOBATH Ha 0a30BOM YPOBHE anreOpanveckoit
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

HaxomuTh 3Ha4eHns OYKBEHHBIX BBIPAKECHUN NIPH 33JJAHHBIX 3HAYCHUSX TICPEMEHHBIX.

BrimonusATe mpeoOpa3oBaHus LEI0ro BRIPAXKEHHUS B MHOTOUJICH MPUBEIECHUEM TOI00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbInonHATE yMHOXEHHE OJHOYIEHAa HAa MHOTOWIEH W MHOTOWIEHAa Ha MHOTOYJIEH,
OpUMEHATh (OPMYNBI KBaJgpaTa CyMMbl M KBajJpara pa3sHOCTH (C OMOpOW Ha CIPaBOYHYIO
nHpopMaIu).

OcyiecTBIATh Pa3yioKEHHE MHOIOWIEHOB HAa MHOXKMTEIU C IOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIEr0 MHOXKUTEJNS, TPYIIUPOBKU ClIaraeMbIX, MpUMEHEHUs (HOpMyN COKpAIIEHHOTO
YMHOKEHHS (C OTIOPOi Ha CIIPaBOYHYIO HH(POPMALIUIO).

[IpumensaTh mpeoOpa3oBaHHs MHOTOUJICHOB /Ui pELICHUS pa3IUYHbIX 3aqad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU IPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYpATbHBIMU MMOKA3aTEISIMH AJIs IPeoOpa30BaHUs
BBIPKEHH (C OMIOPOH Ha CIPABOYHYIO HH(POPMAIIUIO).

Ypasenenun u nepasencmea

Pemare nMHEHBIE YpaBHEHUSI ¢ OJHOW MEPEMEHHOM, MPUMEHSS MpaBUia MEPEXoa OT
UCXOJHOTO ypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, SBISIETCS JH YHUCIO KOpPHEM
YpaBHEHHUS.

Nwmets mpencrasienne o rpaguyuecKkux MeTofax MpH PElleHUH JIMHEHHBIX YpaBHEHHUH U
UX CHUCTEM.

[TonOuparhs mpuMepsl Map 4YMCEeNd, SBISIFOIIMXCS PEIIeHHEeM JUHEHHOTO YpaBHEHHUS C
JIBYMsI TI€PEMEHHBIMHU.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JHUHEHHOTO ypaBHEHUS C JIBYyMS
MePEMEHHBIMH; TIOJIB3YSICh TPpa(UKOM, MPUBOIUTH TPUMEPHI PEIICHUST YPABHEHHUS.

Pemate cuctemMbl OBYX JMHEWHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMH, B TOM YHUCIE
rpaduuecku (c onopoil Ha aIrOpUTM YUeOHBIX JEHCTBHIN).

CoctaBisaTh (Iocjae COBMECTHOIO aHAIN3a) U PellaTh JUHEHHOE YpaBHEHUE WIH CUCTEMY
JMHEHHBIX YPaBHEHHUH 10 YCJIOBHIO 33J1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4 MOJYYEHHBIA pe3ynbTaT

Koopounamut u zpagpuxu. @ynxyuu

N300paxkaTh Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4Hd, OTpPEe3KH, WHTEpBaJlbl; 3aliChIBaTh YHCIOBBIE TMPOMEXYTKH Ha
areOpanyeckoM sI3bIKe.

OTmeudaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku uHeHHBIX QyHKIui. Ctpouts rpaduk Gyakmuu Y = kX + b.

OnuceiBaTh C MOMOUIbIO (PYHKIMH H3BECTHBIE 3aBUCHMOCTH MEX]y BEITUYMHAMHU (I10
QITOPUTMY YUEOHBIX JIEHCTBHIA): CKOPOCTh, BPeMs, PaCCTOSIHHE; [[eHa, KOJMYECTBO, CTOUMOCTB;
MIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTs 3HaueHune yHKIMU MO 3HAYEHUIO €€ apryMeHTa

[Tonnmate rpaduyeckuii ciocod MpencTaBIeHUs W aHaIu3a WH(pOpMAIUK; U3BIEKaTh 1
MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPAPHUKOB peaTbHbBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KIIACC



Yucna u evluucnenun

Hcnonbs30BaTh HayalbHbIE NPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHUCEN IS
CpaBHEHHsI, OKDYIJICHHUS M BBIYUCICHHH; W300paXkaTh ACWCTBUTENbHBIC YHUCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumensaTh MOHATHE apU(PMETHUECKOTrO0 KBAJPAaTHOTO KOPHS; HAXOAUTh KBaJIpaTHBIC
KOpPHHM, UCHOJb3ysl MpU  HEOOXOAMMOCTH  KaJIbKYJISATOP;  BBIIOJHATH  IpOCTeiliine
IpeoOpa3oBaHus BBIPAXKEHUI, COEPIKALUX KBaApaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIUX M MAaJIbIX YUCENT C MOMOIIbIO JECSITUYHBIX ApoOei u
crenenel yucia 10.

Anzedpauueckue eviparxcenus

[IpuMeHSATh MOHATHE CTENEHH C LENBIM I0Ka3aTesieM, BBIIOJIHATH IMPeoOpa3oBaHuUs
BBIPQXCHHM, COJIEpP)KalIUX CTEMEHH C IIeJIbIM IOoKaszareiaeM (C MCIOJIb30BAaHHEM CIPABOYHOU
uHpOpMAaLINN).

BhBINONMHATE HECIIOKHBIE TOXKAECTBEHHBIE MPE0oOpPa30BaHMs PAllMOHATBHBIX BBIPAKECHUIMA
Ha OCHOBE MPaBUJI ICHCTBUIN Ha/l MHOTOYJIEHAMH U alreOpandecKuMu Ipo0sMu.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[IpumensTh mnpeoOpa3oBaHUs BBIPAKEHUN ISl pElIEHHs pa3iMuHbIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 pPeaJIbHON NPAKTUKH.

Ypagnenus u nepasencmea

Pemarp nuHeliHble, KBaJgpaTHbIE YypaBHEHHUS (C HCIOJIB30BAHMEM CIPABOYHOU
uH(pOpMallMi) U palMOHaJIbHbIE YPABHEHMSI, CBOJSALIMECS K HUM, CUCTEMbI JIBYX YpaBHEHHUH C
JBYMsI [IEPEMEHHBIMU.

[IpoBoauTH IpOCTENIINE UCCIEA0OBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C
NpUMEHEHHEeM Trpa@uuecKux TMpeAcTaBleHnil (ycTaHaBIMBaTh, MMEET JIM YPaBHEHHE WU
CUCTEMa YpaBHEHHI pelIeHUs], €CIIU UMEET, TO CKOJIBbKO, U Tp.) C ONOPOM Ha alrOpUTM yu4eOHBIX
JIEUCTBUM.

[lepexonuth OT ciioBeCHOW (OPMYIMPOBKM 33hauu K €€ anreOpanyeckoil MoJenH C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHUH, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJyYEHHBIN pe3ysIbTar.

IIpuMeHsITh CBOKCTBA YHCIOBBIX HEPABEHCTB I CPABHEHMS, OLIEHKHU; PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbI; JaBaThb IpaUUECKyI0 HIUIIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukuyuu

OmnepupoBarh Ha 0a30BOM YpOBHE (DYHKIMOHAJIbHbIE MOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYCHUS); OMPENEATh 3HAUCHHE (PYHKIUU IO 3HAYCHUIO apTyMEHTa,
OIIpeJIeNIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky.

. k

Ctpouts TpaduKy >1eMeHTapHEIX (GyHKImHA Buga, Y = X5, y = X5, ¥ =+/x , Y= =

X

OMHCHIBAaTh CBOWCTBA 4YHCIOBOM (QYyHKIMU 10 €€ Trpaduky (mpu HEOOXOAMMOCTH C
HaMpaBJISIOIIEH TOMOUIBIO).

9KJIACC

Yucna u evluucnenun

CpaBHUBaTh U YIOPSAJOYMBAThH PAllMOHANIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BeImonHATe apudmernyeckue NeiHCTBUS C pallMOHAIBHBIMU YHCIIaMH, COYETast YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPAIMOHATBHBIMU YHCIaAMH.

HaxoauTs 3Ha4eHMsI CTETIEHEN ¢ LIEIBIMU [TOKA3aTENsIMU U KOPHEH; BBIUMCIISITh 3HAYECHHUS
YHCJIOBBIX BBIPAKCHUMN.

OKpyrnATh AEUCTBUTEIBHBIE YHUCIIA, BBIIOJHATH NPUKUIKY DPE3yJIbTaTa BBIYUCICHHM,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.



Ypasnenusn u nepasencmea

Pemath JsmHeWHblE W KBaJpaTHbIC YpPaBHEHUs, YPaBHEHHUs, CBOJSILMECS K HUM,
npocTeime ApoOHO-pPaLMOHAIbHBIE YPAaBHEHMUSL.

Pemate mpocreiiiine cuctemsl ABYX JMHEHHBIX YpaBHEHHUH ¢ ABYMS MEPEMEHHBIMU U
CUCTEMBI JIByX YpaBHEHHH, B KOTOPbIX OHO YPAaBHEHUE HE SIBJISIETCS JTMHEUHBIM (110 BU3YaJIbHON
orope).

Pemrate mpocrteiiiyie TEKCTOBBIE 3aJaud alureOpamyecKuM CIOCOOOM € MOMOINBIO
COCTaBJICHUS YPABHEHUS MJIM CUCTEMBI JIByX YPAaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOoaNTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHM, B TOM YHUCIIE C
IpUMEHEHHEeM TIpadUuecKux IMpeAcTaBlIeHUuN (yCTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WU
CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIp.).

Pemate snHeliHble HepaBEeHCTBAa, KBaJpaTHblE HEPAaBEHCTBA; M300paXkaTh pELICHUE
HEPAaBEHCTB Ha YMCJIOBOM IPSIMOM, 3alIMCHIBATH PELLIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cuctempl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO; M300pa)kaTh PELIEHUE CUCTEMbl HEPABEHCTB HAa YHMCJIOBOW IMPSIMOM,
3allUCBIBATh PEIlIEHHE C TTOMOLIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA [P PELIEHUH Pa3IMYHBIX 3a/auy.

Dyunkyuu

Pacrnio3naBath ()yHKIMH M3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEMAaTHYECKH PACIIONIOKECHUE
Ha KOOPAMHATHOI IIOCKOCTH TpadukoB dyrkimii Buma: Y = kx, y = kx + b, y = ax® + bx +¢, y =

k . . .
Xy = Vx,y= ~ B 3aBUCHMOCTH OT 3HAUCHHH K02(ppUIIMEHTOB; ONTUCHIBATH CBOMCTBA ()yHKIIHIA.

Crtpouth n m300paXkaTh CXEMaTHUECKH TpaUKH KBaIPATUYHBIX (YHKIWH, OMHCHIBATH
CBOWCTBA KBa/IpaTUYHbBIX (DYHKIMH 1O UX IpadrKam.

Pacnio3naBate  KBaspaTHyHyl0 (QYyHKOHIO 10 (GopMmysie, TPUBOAUTH TMPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHOMN KU3HU, (PU3UKH, TEOMETPHH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

Pacrnio3HaBaTh apu(pMeETHUECKYIO U TEOMETPUUECKYIO NMPOIPECCHM MPHU pasHbIX crocobax
3a/1aHus.

BBINONHATE BBIUMCIEHUS C HMCIOJIb30BaHHEM (popMyn N-ro wieHa apupMEeTHYECKOU U
FEOMETPUUECKON Mporpeccuif, CyMMbl MEpBbIX N uwieHOB (C OMOpOW Ha CHPABOYHYIO
UHpOPMAILIHIO).

Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMM IOCIEAOBATEIBHOCTAMH, B TOM YHCIE 3aa4U
U3 peasibHOM KHU3HHU (C HCIIOIb30BAHUEM KAJIBKYIIATOPA, IU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (10 TOAAM OBYYEHUA)

TemaTtuueckoe IJTaHUPOBAHUC U KOJIMYCCTBEC 4aCOB, OTBOJAUMBIX Ha OCBOCHHC Ka)KﬂOﬁ TEMBI y‘-IC6HOF0 Kypca

«Anre0Opa» aganTUPOBAaHHONW OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHusl 00YUAIOIIUXCS C 3a1€PIKKOM
MICUXHYECKOTO Pa3BUTHSI, B LIEJIOM COBIAIAIOT C COOTBETCTBYIOIIUM pa3/ie]ioM pabodeinporpaMmMbl yueOHOTo Kypca «Asredpay
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs
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bu6mmoreka [JOK
3 ¥ PaBHeHILA i HEpaBeHCTBa 13 1 0 https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
4 Koopunarst u rpaguiit. Gymkim 15 1 0 https://m.edso0.ru/7f415b90
bu6mmoteka [IOK
IT 2 1 0
> OBTOpeHHE K 000DwIeHHE https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Kontpoabnbie | IpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchbl
bu6mmoreka [IOK
. 0 0
1 Yucna u Beraucienus. KBaaparapie KOpHU 11 httos://m.edsoo.ru/7f417af8
Yucna u BerauciaeHus. CTeNeHb C [eIbIM bubmuoreka [JOK
2 4 0 0
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHHs. 5 1 0 bubnuorexa [JOK
KBanparsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 11 1 0 bubnuoreka LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajgpartHble 11 1 0 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 10 0 0 bubnnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 0
7 VYpaBHeHnus u HepaBeHcTBA. HepaBeHcTBa 9 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUHH. OCHOBHBIC HOHATHA 3 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHicu. THCIOBBIC pyHKLHH > 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 II 000 2 1 0
OBTOPSHHE 7 0DODIEHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 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 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uugpoBbie
Ne n/m P Konrpoabnubie | IIpakTuueckue (mucpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u Beluncienus. JleiicTBUTeNbHbIE 6 0 0 bubmuoreka [JOK
yucna https://m.edso00.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHMUS C 10 1 0 bubnnoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 10 1 0 bubnuorexa [JOK
YpPaBHEHUU https://m.edso00.ru/7f419d08
bub6mnoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBencTBa 12 1 0 https://m.edsoo.ru/7f419d08
bub6mnoreka [IOK
12 1
> Dy 0 https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
6 YucnoBble mOCIe10BaTEILHOCTH 10 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHIE, CHCTEMATU3AIUS 3 1 0 bu6mmoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 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 xaacce (68 1)

HaszBanue

pasneia (Tembl)
Kypca (4ucio

OcHOBHOE coepkaHue

OcHOBHBIE BUIBI 1€ITEJIbHOCTH 00YYAOIINXCS

4acoB)
Yucna u [ToHsiTHE PallMOHAIILHOTO YHUCIIA. CucreMaTH3UPOBATH U 000TraIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYUCJICHUS. ApudmeTndeckne IEHCTBUS C PAIIMOHATBHBIMU YHCIIAMHU. U JICCATUYHBIX TPOOsX.
PanmnonanbHbie CpaBHeHue, ynopsJ0uYMBaHUE PAlMOHATBHBIX YHCET. CpaBHHUBATBH U YHOPSI0YHMBATH APOOH, IpeoOpazoBbIBas Mpu
yHciaa Crenensb ¢ HaTypalbHBIM I10KA3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
(19 u) Pemenrie 0OCHOBHBIX 3a7a4y Ha IpOOH, MPOLIEHTHI U3 PEalbHOMN | OOBIKHOBEHHBIE B JECATHUYHBIE, B YAaCTHOCTU B OECKOHEYHYIO

MPaKTUKH.
[Ipu3Haku  AENMMOCTH,  Pa3JI0KEHUS
HATypaJbHbIX YUCE.
Peanbubie 3aBHUCHUMOCTH. IIpsmas
MPONOPIUOHATILHOCTH.

MHOKHNTCIIN

JECSITHUHYIO APOOb.

IIpumeHsiTh  pa3HoOOpa3Hbie  CHOCOOBI W MPHEMBI
BbIYHUCJIEHUS] 3HAYEHUH JPOOHBIX BbIPAKEHMH, COACPKAIINX
OOBIKHOBEHHBIC ¥  JCCATHYHBIC JpOOHM: 3aMEHATH IIPH
HEOOXOJUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOHW W
OOBIKHOBCHHYIO JIECATUIHON, IPHUBOUTH BBIpAXECHHE K (hopme,
Haubonee ymoOHOM /Uis BBIYUCICHUN, MPeoOpa3oBBIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXKCHHE W JICJICHUE JECATUIHBIX
npobeil K ASUCTBHSIM C IIENIBIMH YUCIaMU (TIpU HEOOXOMMOCTH C
HaIpaBJIAIOIIEN TOMOIIBIO).

IIpuBoauTH 4McCI0BbIe U OyKBEeHHbIE NMPUMeEPbI CTEIEHU C
HaTypaJIbHBIM TIOKa3aTeJieM, OOBSCHSS 3HAYCHUS OCHOBAHUS
CTENEHHU M MOKAa3aTeNs CTElNeHH, HaXOOUTh 3HAUEHHs CTeleHeH

Biza a' (a — mroboe parMoHaIbHOE YHCII0, N — HATypalbHOE
YHUCJI0) C ONOPOH HA CIIPABOYHYIO HH(POPMAIIHIO.

[lonumars cmblica 3anMcH 0ONBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apodeil M creneHel yuciaa 10, npuMeHITh UX B

peabHbIX CUTyalHsIX.

IIpuMeHATH IPU3HAKU JEIMMOCTH, Pa3JI0KEHUS HA MHOKUTEIN
HaTypaJIbHBIX YHCEI.

Pemath npocreiimme 3axa4y Ha YacTH, IPOLIEHTBI, IPOIIOPLIHH,




Ha HaxO0XJIeHUe Ipoou (MPOLEHTA) OT BEJIMYMHBI U BEIMYUHBI 10
e npobu (mporeHTy), Apodu (MPOIeHTa), KOTOPBI COCTABIISICT
onHa BenuyuHa oT Jgpyrod. IlpuBoamTh, paszduparp,
OIlEHUBATH PA3IMYHBIC PEIICHUS, 3aIMCH PEUICHUH TEKCTOBBIX
3a/ad.

Pacno3HaBaTh U 00BACHSATH, ONTUPASICh HA OTPEICIICHUS, IPSIMO
MPONOPIMOHATIEHBIC U o0paTHO IPONOPLHUOHATILHBIE
3aBUCHUMOCTH MEXIY BEIHMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEHl M3 peaJbHOr0 MHpa, M3 JPYrUX Yy4eOHBIX
PEIMETOB.

Pemate mpocreiilie MpakTHKO-OPHMEHTHPOBAHHbIE 3aJa4H
Ha  Apo0M, TMNPOLEHTbI, MNPAMYKW M  OOpaTHYIO
NPONOPIHOHAIBLHOCTH, IPONOPIHUH.

Auaredpanueckue

BBIPaKeHHSI
(19 9)

bykBeHHbIe BeIpakeHus. [lepeMenHsle. [[onycTrMble 3HaYEHUS
nepeMeHHbIX. POPMYIIBI.

IIpeoOpa3oBanue OYKBEHHBIX BBIPaKEHUH, PaCKpBITHE CKOOOK
U TIpUBEJICHUE MTOJO0HBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEIIEM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOKEHHE
MHOrouiaeHoB.  DopMysbl  COKpAIIEHHOIO  YMHOXCHHUS.
Pa3noxeHre MHOTOWIEHOB Ha MHOXKHUTEIIH.

OBaanerb Ha 0azoBOoM YPOBHE anreopandecKou
TEPMHUHOJIOTHENH M CUMBOJIMKON, MPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuara.

HaxoanThb 3HaueHns1 OYKBEHHBIX BBIPQXXEHUIN MPU 3alaHHBIX
3Ha4YeHUAX OYKB; BBIIIOJIHATH BEIUMCIEHUS 11O (hOopMyIaMm.
BoinosHATHL 1peoO6pa3oBaHus 1IETI0T0 BBIPAXKEHNS B MHOTOWIEH
MIPUBEAECHUEM NOJJOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.
BbInOJIHATL YMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH H
MHOTO4YJIeHa Ha MHOTOYJIEH, NPMMEHAITh (HOpMyJibl KBajpara
CYMMBI U KBaJlpaTa pa3HOCTH C OIIOPOH Ha CIIPaBOYHYIO
uH(pOpMaIHIO.

OcymecTBIATh Pa3ioKeHNE MHOTOWIEHOB HA MHOKUTENH
yTEM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHTEINS, IPUMEHEHUS
(dopMysIBl  Pa3HOCTH  KBaJpaToB, (OpPMYNT  COKpPAIIEHHOTO
YMHOXEHHSI C OTIOPOM Ha CIIPaBOYHYIO HH(OpMAIIHIO.
IIpumensiTh npeoOpazoBaHME MHOTOWIEHOB ISl PEIICHUS
pa3IMYHBIX 3aJ]ad M3 MaTeMaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON MPAKTUKHY.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS MATEMATHKU.




YpaBHeHust
U HEPaBEHCTBA
(13 v)

VYpaBHeHue, IIpaBHIIa npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIIBHOCTb YPaBHEHUM.

JIuHeitHOE ypaBHEHUE C OJTHOM MEPEMEHHOMN

IIEPEMEHHON, PEILICHNE JIMHEMHBIX ypaBHEeHUN. Pelenne 3anau
C IOMOUIbIO YPaBHEHHUM.

Jlunevinoe ypasHnenue ¢ 08yMs NepemMeHHbIMU U €20 2Pagux.
Cucrema J1ByX JIMHEWHBIX YPAaBHEHHUU C JIByMs [I€PEMEHHBIMU.
Pemenne cucteM ypaBHEHHH CIIOCOOOM TMOJCTAaHOBKUA U
CHOCOOOM CIIOKEHHUS.

PemaTe IMHEHHOE ypaBHEHUE C OAHOU IIEPEMEHHOM, IPUMEH s
NpaBMJIa Nepexo/a OT UCXOAHOIO YPaBHEHUS K paBHOCHIIBHOMY
emy 6osee npoctoro Buja. IIpoBepsTs, sBIIsETCS I KOHKPETHOE
YHCJIO KOPHEM YPABHECHHS.

IlopOupare npuMepsl Hap 4YuUCEI, SBIAIOIUXCS PELICHUEM
JMHEWHOIO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

Ctpouthb B KOOpPJIMHATHOH IUIOCKOCTH TpaduK JITUHEHHOTO
YPaBHEHHUs C JBYMs IIE€PEMEHHBIMHU (IIpM HEOOXOJUMOCTH C
UCIIOJIb30BAaHUEM CMBICIOBOM OIOPHBI); MOJIb3YACh TI'paQUKOM,
NPUBOIUTH IPUMEPbI PELICHNS YPaBHEHUS.

Haxoaurth pemieHue CuUCTEMbl JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMSI [IEPEMEHHBIMHU C OIIOPO Ha aIrOPUTM y4eOHBIX JeHCTBUI.
CocTaBasiTh M peliaTh YpaBHEHUE WM CUCTEMY YPAaBHEHUH 11O
YCIOBUIO 3a/laud, HWHTEPIPETHUPOBAaTH B COOTBETCTBHHU C
KOHTEKCTOM 3aJaud IOJy4YeHHBIH pe3yibTaT C ONOpOM Ha
BOIIPOCHBIN IUIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(154)

Koopannara Toukn Ha npssMoi. YucCa0BbIE TPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOPAMHAT HA INIOCKOCTH. ITpumepst
rpaduKoB, 3aJaHHBIX popMynaMu. UTeHne rpaKoB pearbHbIX
3aBUCUMOCTEN.

[lonstue Qynkumu. I'paduk Pynkumn. CpoiicTBa (yHKIUI.
JIuneitnass  Qynkuus. IlocTpoeHue rpaduka JHMHEHHON
byukimu. I'paduk dyukipm y = KX + b.

H3o6paxkars Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Jy4M, OTPE3KH,
MHTEPBAJIbl; 3aMIMCHIBATh UX HA allre0OpanveckoM s3bIKe.
OrMeyaTh B KOOPAUHATHON NMJIOCKOCTH TOYKHU I10 33JaHHBIM
KOOpJIMHATaM; CTPOUTh TpaduKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJaHHbIX (OPMYJIaMH, B TOM YHUCJIE C MOMOIIBIO IHU(PPOBBIX
n1abopaTopui.

I[IpumensiTh, M3yyaThb NpeMMYLIECTBA, MHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBIeHUs U aHaJIh3a pa3Ho0Opa3HoH
YKU3HEHHOM MH(OpMaITUH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (QYHKIUH, OBJIAI€BATh
(YHKIIMOHATIBHOW TEPMHUHOJIOTHEH.

Pacno3naBaTh nuHelHYy0 QyHkiuio Y = kX + b, ommcwiBath
e€ CBOICTBa B 3aBUCUMOCTH OT 3HaueHUH K03 uimeHToB K u b
(pu HEOOXOMMOCTH C OMOPOI Ha ANTOPUTM MPaABUIIA).
Crpours rpaduku uHeiHON QyHkimu, yHkmun y = kx + b




Hcnoab3oBaTh nH(PoBbIE pecypcebl Ut TOCTPOCHUS rpauKoB
(YHKIMH ¥ ©3y4eHUS KX CBOMCTB.

[IpuBOIUTE pUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
Ipoleccax U sBJICHUIX.

IloBTOpEHUE

1 00001IeHNEe
(24)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,
0000111eHrE 3HAHUI.

BpiOMparb, TNpPUMEHSATH CHOCOOBI  CPaBHEHUSA  YHCEI,
BBIYUCJICHUH, npeoOpa3oBaHU  BBIPAXKEHUW,  PEIICHHS
ypaBHEHUH MpU HEOOXOAUMOCTH C HANPABJISIONICH TOMOMIBIO.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUA U
CaMONPOBEPKY pe3yJibTaTa BBIYUCICHHUM, MpeoOpa3OBaHUM,
TTOCTPOCHUH.

PemaTh npocreiilue 3aga4u U3 peaibHON KU3HUA, IPUMEHITH
MaTeMaTH4YeCKHe 3HAHUSA JUIs PELICHUs 3aJady U3 JPYTUx
IPEIMETOB.

Pemiate mpocreiiline TEKCTOBbIE 3aJa4M,
BbLIOHPATH CIOCOOBI PEIICHUS 3a1a4H.

CPABHUBATD,

8 kaacc (68 1)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHoOeE coaep:xaHue

OcHOBHbIE BUIBI 1€ITEJIbHOCTH 00Y4YAIOIINXCS

4acoB)
Yucna u KBaapatHbiit kopeHb U3 uucna. [louamue 06 uppayuonaivhom | @opmMyanpoBaTh onpeaejeHHe KBaJIPaTHOTO KOPHS M3 YUCIA,
BBIYHCJICHHSI. uucne. [{ecamuunvie nPUOIUINCEHUS UPPAYUOHATLHBIX YUCEL. apu(PMETHIECKOTO KBaJIPATHOTO KOPHS MPH HEOOXOIMMOCTH C
KBaaparnsbie Heticmeumenvhuvie uucna. CpasHenue 0elicmeumenbHblxX Yuces. | BU3yaJbHOU OMOPOM.

KOPHHU

Apudmernueckuil KBaJpaTHbII KOPEHb.

HpI/IMeHﬂTb OIICpalui0 U3BJICHCHUA KBAAPATHOI'O KOPHSA U3




(11 ) VYpaBHeHue BUA X’ = a. qrcia, HCNoab3ysl IPU HEOOXOIUMOCTH KAJAbKYJIATOP.
CaoiicTBa apu(MeTHIECKUX KBaJIpaTHBIX KOpHEH. | OmeHUBATh  KBaJpaTHbIE KOPHU IEJBIMH  YHUCIAaMU U
[IpeoOpa3oBaHue  YHUCIIOBBIX  BBIPAXKCHUH,  COJCPIKAIIUX | ICCATHUYHBIMU APOOSMH.
KBa/IpaTHbIE KOPHHU. CpaBHUBaTL ¥  yNOPSAAOYMBATHL  pPALUOHAIBHBIE U
MppalOHAJIbHBIE YUCIIA, 3allMCAaHHbIE C TIOMOIIbIO KBAIPATHBIX
KOpHEW pyu He0OXOIUMOCTH C HAIIPaBJISIIOIIEH TOMOMIBIO.
HccnenoBarb ypaBHEHUE x2 = d, HaxXOAUTb TOYHBIE H
npuOIKEHHBIE KOpHU Tipu & > 0.
HcciaenoBarbs CBOMCTBA KBAaJpaTHBIX KOpHEH, IPOBOISA
YUCJIOBBIE SKCIEPUMEHTBHI C HCIIOJIB30BAHUEM KaJbKYJISATOpA
(komIIBIOTEPA).
IIpumensitb cBoiicTBa apuMeTHYECKHUX KOPHeH s
npeo0pa3oBaHusi BbIPAKEHUIH.
BbinmosiHATH mpocTeiiline MNpeoOpa3oBaHMA  BbIPAKEHUH,
coJiepKalluX KBaJpaTHble KOpPHU. BbIpakaThb IepeMeHHbIE U3
reOMEeTPUUYECKUX U (PU3NYECKUX (POPMYI MpH HEOOXOTUMOCTHU C
OIIOPO¥ Ha ITPaBUIIO.
BeruncasaTe 3HAYECHHS BBIPAXKCHUM, CONEPKAIMX KBaJApaTHbIC
KOPHH, UCTIONB3YS MPU HEOOXOJMMOCTH KaJIbKYJISATOP.
Hcnonb3oBaTth B XOJ€ pelIeHUs 3a7ad  dJeMEHTapHbIE
MIPE/ICTABICHMS], CBSI3aHHbIE C NPUOIMKEHHBIMH 3HAYEHHUSIMU
BEJIMYUH.
3HAKOMUTBCS C UCTOPUEH pa3BUTHA MaTeMATHKH.
Yucna u Crenens ¢ nenbiM nokasareneM. CTaHmapTHas 3anuch yuciaa. | DopMyJupoBaTh onpeaeIeHne CTEIIEHU C LETIbIM M0Ka3aTeIeM
BbIYHCJICHHS. PazmMepbl 00bEKTOB OKPYXKAIOLIEro MUpa (OT 2JIEMEHTaPHBIX (mpu HEOOXOAMMOCTH IO BU3YaJbHOH OIope).
Crenennb YacTHUIl 10 KOCMHUYECKUX 00BEKTOB), NIUTENBbHOCTH MporieccoB | [IpeacraBiasiTe 3anuch O0IBIINX U MAJIBIX YHCEN B CTAHAAPTHOM
¢ HeJIbIM B OKpPY’KaroIleM MUPE. Buje. CpaBHMBaTh 4KCIa U BEJIUYHMHBI, 3alHCAHHBIE C
NOKa3aTeJIeM CBoiicTBa CTEIIEHU C IIEJIBIM IOKA3aTeJIEM. HUCHoab30BanueM crerneHu 10.
(4 9) Hcnonb3oBarh 3amuch 4YUCENl B CTaHAAPTHOM BHJIE JUIS

BBIPQ)XEHUSI Pa3MepOB OOBEKTOB, JIUTEIBLHOCTH IPOLECCOB B
OKPY>KAOILIEM MUDE.
DopMyIMpPOBaTh, 3aANMCHIBATL B CHMBOJIHYECKOH (dopMe U




HIIOCTPUPOBATH INIpUMEpaMu CBOIMCTBA CTCIIEHU C OCJIbIM

mokaszareieM (IpH  HEOOXOAMMOCTH C  HCIIOJIH30BAHHEM
BU3YaJIbHON OMOPHI).
I[IpumeHsaTh cBoOMicTBa CTENeHW JUIsi  [peoOpa3oBaHUS

BBIPQKCHUM, COIECPXKAIIMX CTEIEHU C LEJIbIM II0Ka3aTeleM C
WCTOJB30BAHUEM  CHpPAaBOYHOW wHHGpOpManyy. BhINOTHATH
AeHCTBUS C YHCIAMM, 3alMCAHHBIMM B CTaHIAPTHOM BHJE
(YMHOXEHHE, JIe]ICHHE, BO3BEICHHUC B CTEIICHB).

Aareopanyeckue | KBanpatueiii Tpéxunen. Pasnoxenue xBaapaTHoro tpéxwieHa | Pacmo3dnaBarb  KBagpaTHBIW  TpEXWIEH,  YCTaHABIUBATb

BbIPasKeHUSI. Ha MHOKHTEIIN. BO3MOKHOCTb €T'0 Pa3JI0KEHUS Ha MHOXKUTEIIH.

KBaapatubrii PackiaapiBaTh Ha MHOKHUTEIM KBAJPATHBIA TPEXUIEH C

TPéx4ieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IPU HEOOXOJUMOCTH C

(2 9) OIOPO¥ Ha aJITOPUTM ITPaBHJIA.

Aareopanyeckne | Anredpanueckas aApoOb. [lonycTuMble 3HaU€HHs IIEPEMEHHBIX, | 3anuchbIBaTh anredpandeckue Beipaxkenus. HaxoauTs obnacts

BbIPaKeHUS. BXOJIAIIUX B ayireOpandeckue BopaxkeHus1. OCHOBHOE CBOMCTBO | OIIpEIesIEHHs pallMOHAIBHOTO BBIPayKEHUSL.

Aareopandeckas | anredpandeckoit 1poou. CokpalieHue apooei. BBINOJIHATL YHCIIOBBIC TOJACTAHOBKHA M BBIYMCJISATH 3HAUYCHHUC

ApoOL Cnoxenue, BBIYUTAHUE, YMHOXCHHE u JieNieHHe | IpoOH, B TOM YHCIIE C IOMOIIBIO KAJIBKYIIATOPA.

(11 4) anreOpandeckux ApoOeil. IIpeoOpa3zoBaHue BbIpaxkeHUH,| POPMYJIMPOBATH OCHOBHOE CBOMCTBO alredpandeckoi qpodu u

coJieprKallMx anredpandeckue Ipoodu. NPUMEHSATH €T0 JUIs TpeoOpa3oBaHust JpoOei.

BbinoHATL JeficTBUSL C anreOpandyeckuMu JpoOsMu  IpU
HEOOXOMMOCTH C HampaBismomed mnomoupto. [IpuMeHsTh
npeoOpa3oBaHus BBIpAXKEHUN IS pelieHus 3anad. BeipaxkaTh
nepemMeHHble u3 Qopmyn ((pU3HUECKHUX, TE€OMETPUYECKUX,
OTMCHIBAIOLINX OBITOBBIE CHUTYAIlMM) TNPH HEOOXOAUMOCTH C
HaIIpaBJSOIIEH TOMOIIBIO.

YpaBHeHus KBanpatHoe ypasHenue. Henonnoe kBanpatHoe ypapHenue. | Pacmo3HaBaTh KBajipaTHbIE YPaBHEHHS.

U HEpaBeHCTBA. dopmysa KOpHEH KBaApaTHOTO ypaBHeHUs. 1eopema Buema. |3anucbiBaTh (opMyay KOpHEH KBaJpaTHOTO ypaBHEHUS;

KBanpartnsble Pemenue ypaBHeHu, CBOIAIIMXCS K KBaApaTHbIM. [IpocTelimne | pemiaTh KBaJpaTHble YPaBHEHMs] — IOJIHbIE M HEMOJHBIE (C

YPaBHeHUA IpOOHO-pallOHAJIbHBIE YPABHEHHUS. WCIIOJIb30BAHHUEM CIPAaBOYHON MHGOPMAIUN).

(11g) Pemenne TEKCTOBBIX 3agad € TNOMOINBIO KBajapaTHbIX | [IpoBoaMTH mpocTeiilme MccaeI0BAHUSL  KBaJIpaTHBIX




YpaBHEHUH.

YpaBHECHUH.

PemiaTh ypaBHeHUs, CBOJAIIMECS K KBaJPATHBIM, C TTOMOIIbIO
npeoOpa30BaHM U 3aMEHOU MIEPEMEHHOM C OTIOPOM Ha alrOpUTM
paBuIa.

Habawopath M aHAJIM3MPOBATh CBA3b MEXIY KOpPHSMU U
K03 UIIMEeHTaMH KBaJPaTHOTO YpaBHEHHUSI.

Tlpumensmo meopemy Buema ons peuienus
3a0au (¢ ucnoab3osanuem 0opazya).

Pemats TekcTOBBIE 3aJauyM IreOpandeckKuM CIIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (DOPMYIMPOBKU YCIOBHS 3aadyd K
anredpanvyeckod MoOJEIU MYTEM COCTaBJIEHMs ypaBHEHHS (IIpu
HEOOXOJUMOCTH C  HampaBJAOIIEd TOMOIIbIO);  pellaTh
COCTaBJICHHOE YPaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMHTBCS € HCTOpPHell pa3BUTHUS aTeOpHI.

YpaBHeHus JluneiiHoe ypaBHEHHE C JBYMsI NEPEMEHHBIMHU, €ro rpaduk,| PacmoznaBaTh nuHEliHbIE ypaBHEHUS C IBYMS IEPEMEHHBIMU.
¥ HepaBeHCTBA. MIPUMEpPHI PEIICHNs YPaBHEHUH B LENbIX YUCIIAX. Crpouthb rpaduky JHHEHHBIX YpaBHEHUH, B TOM 4MHCIE
Cucrembl Pemenne cucreM [BYX JHMHEHHBIX YypaBHEHHH C JBYMs|HCHOJb3ysi HHGPOBBIe pecypcbl (P HEOOXOIMMOCTH C
YPaBHeHUi nepeMeHHbIMH. [IpuMepbl pellleHHss CHCTEM HEIMHEHHBIX | ONOPOH Ha alrOpUTM Y4eOHBIX JIeiCTBUIA).
(10 v) YPaBHEHUH C IBYyMS IEPEMEHHBIMH. Paznnuare napamienbHble U NEPECEKAIOLIUECS MPSAMBIE 110 UX
I'paguueckaa  unmepnpemayus — ypaeHenus ¢  08yMs|yPAaBHCHHSM.
nepemMenHbIMU U CUCeEM YPABHEHULL C O8YMsL NEPEMEHHBIMU. Pematp cucreMbl JABYX JIMHEHHBIX YpaBHEHUH C JByMs
Pemenne TEKCTOBBIX 3a1a4 C IOMOILBIO CUCTEM YpaBHEHUM. MIEPEMEHHBIMH MOJICTAHOBKON U CII0)KEHUEM.
PemaTep npocreimme CUCTEMBbI, B KOTOPBIX OJTHO U3 YpPaBHEHUHN
HE SBJSETCS JTUHEHHBIM MPU HEOOXOIMMOCTH C HampaBJsoLIeit
MTOMOMUIBIO.
IlIpueooums  zpacpuueckyro  unmepnpemayuro  pewieHus
YpaeHeHusi ¢ 08YMs NepeMeHHbIMU U CUCEM YPAGHEHUll ¢ 08YMs
nepemeHHbIMU.
PemaTh TekCTOBBIE 32]a4H aNTEOPANIECKUM CITOCOOOM.
YpaBHeHust UYucnoBble HEPAaBEHCTBA U X CBOWCTBA. ®opMyIHpOBaTH CBOIICTBA YHCIIOBBIX HEPaBEHCTB,

N HEPABCHCTBA.

HepaBeHcTBO ¢ 0HOM nIepeMeHHOMN. JIMHENHbIE HEPABEHCTBA C

HWIUTIOCTPUPOBATHL UX HA KOOleHH&THOfI HpﬂMOﬁ.




HepaBencrBa OJIHOM mepemMeHHOW U ux peuieHue. CUCTEeMBbl JTUHEHHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
(9 9) HEPABEHCTB C OJJHOM IMEPEMEHHOMN U UX PELIEHUE. Pemars JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOMN,
N300pakeHne perieHus TMHEHHOTO HEPABEHCTBA U UX CHCTEM | M300paXkaTh pelIeHHe HEPAaBEHCTBA Ha YUCIIOBON MIPSIMOIA.
HA YUCJIOBOM MPSMOM. PemaThb cuCTeMbl JIMHEWHBIX HEPABEHCTB, U300paxaTh PEIICHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM IPSIMOM IIPU HEOOXOIUMOCTHU
C BU3yaJIbHOM OTMIOPOH.

OyHKINHU. [Tonarue ¢ynkumu. ObGnacTe omnpeneraeHus U MHOXKECTBO HUcnoab3oBath  QyHKIMOHAJIbHYI0O  TEPMHHOJIOTHIO M

OcHOBHBIE 3HaueHui Gyaknun. CriocoObl 3amaHus QyHKITHIA. CHUMBOJIMKY.

TMOHSITHS I'padux dynkmuu. CpoiictBa QyHKINH, UX OTOOpakeHHE HA | BLIYMCAATHL 3HAaYeHHs] QYHKIMH, 3a7aHHBIX (opMmyaamu (IpU

(3u9) rpaduxke. HEOOXOIMMOCTH HCIIOJIb30BaTh KalbKYJIATOP); COCTABJIATH
Ta0IUIbI 3HAYeHHI (YHKITUH.
CTpouts 1o ToukaM rpaguk QyHKIUH.
OnuceiBaTh CBOiicTBa (PYHKIIMM Ha OCHOBE €€ rpaduyecKoro
OpEeACTaBICHUs MpPU HEOOXOAUMOCTHM C  HaIpapBisroIIen
HOMOIILBIO.
Hcnonb3oBarh  QyHKIMOHAJIbHYIO  TEPMHMHOJOTHIO M
CHMBOJIHKY.
HccaenoBary mnpumepsl rpaduKoB, OTPAXKAOUIUX pealbHbIE
npoueccsl U sBicHUs. IIpMBOAWMTH NMpHMEpPBI IIPOLECCOB H
SIBJICHUH C 3aJaHHBIMHM CBOWCTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHBIE MPOrPAMMBI IS IOCTPOSHUS
rpaduKoB PYHKIUI 1 U3y4EeHUsI UX CBOMCTB

DyHKIMH. Yrenne u  mocrpoenne rpadukos  ymkumi. TIpUMEPS | Haxonqute ¢ momMombio rpaduKka (GyHKIHN 3HAYEHHE OAHON U3

YucJioBble TpapuKOB (HYHKIHMH, OTPKAIONIMX PEATBHBIE MPOIIECCH. paccMaTpUBaeMBbIX BEJIMYUH T10 3HAYCHHIO IPYTOM.

QyHKuMH QyHKIMH, — ONUCHIBAIONME — MPAMYIO M OOPAaTHYIO | B yeco)HBIX cllydasx BbIPakaTh (GOPMYJIOil 3aBHCHMOCTE

(5 u) MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. MEXKTy BENMUUHAMH.

I'paduk pynkMM y = X
Oyuxmm y = X2,y = X5,y =vx , Y ZS, epaghuueckoe
peutenue ypasHenuil u Cucmem ypasHeHuil.

OnuceiBaTh XapakTep HW3MEHEHUS OJHOW BEJIMYHMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou
Pacno3snaBats Buapl u3ydaeMblx ¢yHkuui. Iloka3biBaTh

CXeMaTH4YeCKH II0JIO)KEHHE Ha KOOPAWHATHOMW IUIOCKOCTH
o 2 k
rpadukoB (yHKIUN Buga:y = X7, Y = X, y =vx ,y==

X




HUcnonb3oBaTh GyHKIHMOHAJIBLHO-TPadUUEeCKHE
NpeACTABJICHHS IS PEIICHUS U UCCIIEJOBAHNS YPABHEHUH U
CHUCTEM ypaBHECHUH.

IIpumensaTs nnppoBbIe pecypebl sl TOCTPOCHUS IpadUKOB

(GyHKIMHA.

IloBTOpPEHME
H 00001IeHHE
(29)

[ToBTOpEHNE OCHOBHBIX MOHITUIH W METOJOB KypcoB 7 u 8

KJIacCOB, 0000IIEeHE 3HAHUHN.

IIpuMeHATH C€MOCOOBI  CPaBHEHUS YHCEJ, BBIYUCICHUMH,
npeoOpa3oBaHuil BEIPAKECHUHN, PEILICHUS yPaBHEHUH.
OcyuiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUU U
CaMONPOBEPKY pe3yJibTaTa BBIYUCICHUM, MpeoOpa3OBaHUM,
TTOCTPOCHUH.

Pemars 3agaum W3 peajJibHOM  JKU3HH, MPHUMEHATH
MaTeMaTUYECKUE 3HAHUSA JUIA pPEIIeHUs 3aJad M3 JAPYrux
MPEIMETOB.

PemiaTh TeKcTOBBIE 321241, CPABHUBATh, BLIOUPATH CIOCOOBI
peLIeHMS 3a0a4uH.

9 kuacce (68 1)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE€ CoaEcpKaHue

OcHoBHbIE BU/BI 1eITEJIbHOCTH oﬁyqamumxcn

qyucJjaa

beckoHeuHvle decamuunble Opobu. Bzaumno oonosHaunoe

4acoB)
Yucnan PanvionaneHble uMcna, uppayuonanvHvie uucia, Koweunvle u|Pa3BuBaTHL TpeacTaBJeHHsl O YHCIaX: OT MHOXECTBa
BbIYNCJIEHHS. beckoHeuHvle oecsamuunble opoou. MHnooicecmeo | HaTypadbHBIX YUCEN 0 MHOYKECTBA JACHCTBUTEIBHBIX YUCE.
JleficTBUTEIbHBIE | Oelicmeumenvhblx — yucen,  oeticmeumenvhvle yucia Kak| O3HAKOMHUTbCSA c BO3MOKHOCTBIO MIPE/ICTABIICHUSA

JIECTBUTEIIFHOIO YHCIIa KaK OCCKOHEUHOM JECATUYHOMN IlpO6I/I,




(6 u) coomeemcemeue mMexcoy MHOACECMBOM OetCmEUmMENbHbIX Yucel| NPUMEHATh JIECATUYHbIC NPUOIMKEHUS pPAMOHAIBHBIX U
U MHOJHCECMBOM MOYEK KOOPOUHAMHOU NPAMOLL. UppaLMOHATIBHBIX YHCEIL.
Cpasnenue  Oeticmeumenvhvlx — uucen,  apugmemuyeckue|3anucvléams, CPAGHUCAMb U YROPAOOUUBAMND
Oeticmeusl ¢ 0etlcmeumenbHbLMU YUCTAMU. oeticmeumenvHvle Yucida.
[TpubnnxEHHOE 3HaUeHNE BETUYNHBI, TOYHOCTh NPUOIMKEHNUS. | BBINOJIHATH, coveTass yCTHBIE W THCbMEHHBIC MPHEMBI,
Oxpyrnenne umcen. [lpukuaka W oOLEHKAa pe3ynbTaToB|apHpMeTHYECKHe JAeCTBHSI C PAMOHAIBHBIMH YHCIAMH,
BBIUUCIICHUH. HAXOAUTH 3HAUEHUS CTENEeHEeW C MEeNbIMU [OKa3aTels MU U
KOpHEH; BBIYMCIATHh 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.
IoayuynTs mnpeacTraBjieHHe O 3HAUUMOCTH JIEHCTBUTEIBHBIX
YrceN B IPaKTUYECKOH eATENIbHOCTH YeIOBEKa.
AHATU3MPOBATh M JieJaThb BBIBOABI (1OCJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTH NPHUOIKEHHS JCHCTBUTEIBHOTO YHCIIA
IPU PELICHUH 3a/1a4.
OKpyrasiTe JeMCTBUTENBHBIE YUCIIA, BBINOJHATH NPUKHIKY
pe3yibTaTa  BbIUMCICHUIH, OWEHKY 3HAaYeHUH  YHUCIOBBIX
BbIPAKEHUM.
3HaKOMHTbCS C UCTOpUEH pa3BUTHA MAaTeMaTHKH.
YpaBHeHust JIuneitHoe ypaBHeHue. Perienue ypaBHeHU, CBOJAIINXCS K OcBauBath, 3aNOMHHATHL M NPUMEHATHb TpaduYecKue
U HEPaBEeHCTBA. JTMHEWHBIM. MeTO/Ibl TpPU PEUICHUU ypaBHEHWH, HEPABEHCTB M UX CHUCTEM
YpaBHeHust KBanpatHoe ypaBHeHUe. Pemenne ypaBHeHHH, cBOASIIUXCA |(MPH  HEOOXOJUMOCTH C OMNOPOM Ha alropuT™M y4eOHBIX
€ O/IHOI K KBaJIpaTHbIM. BUKBajpaTHbIe ypaBHEHMUS. JIeHCTBU).
nepeMeHHOM Ilpumepvr  pewenus ypasnenuii mpemveti u uemeépmoii | Pacno3HaBathp 1esble U JpOOHbIE ypaBHEHHUS.
(10 u.) cmenetetl paznodceHuem Ha MHONCUMENU. PemaTts JuHeliHble U KBaJpaTHble YPaBHEHHUsI, YPaBHCHHS,
Pemenue npoOHO-paiMOHaTIbHBIX YPaBHEHUIA. CBOJMIIMECS K HHUM, MpoCTeHine JIpoOHO-palliOHaIbHBIE
Perrenune TeKCTOBBIX 33124 anreOpandecKuM METOIO0M. ypaBHEHHUS.
IIpennaraTs BO3MOXHBIE CIIOCOOBI pEIIEHUs TEKCTOBBIX 3ajad,
o0Cy’k1aTh HMX H pemaTb TEKCTOBBIE 3ala4d Pa3HBIMHU
CIOCO0aMH.
3HAKOMHTBCS ¢ MCTOPHEi pa3BUTUS MaTEMAaTUKU
YpaBHeHust JIuHeitHOE ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMHU U €ro rpaduk. | OcBamBaTh U NPUMEHSITH TPUEMBI PEIIICHUS CUCTEMBI JIBYX

¥ HepaBeHCTBA.

Cucrema ABYX JIMHEHHBIX ypaBHeHI/II‘;I C ABYM: IICPEMCHHBIMHU U

JIMHEWHBIX ypaBHeHI/IfI C ABYMA NEPEMEHHBIMU U CUCTEMBI JIBYX




Cucrembl e€ pemeHue. PemeHne cucreM ByX ypaBHEHUMH, OJHO U3 YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBIJIICTCS JIMHEHHBIM
YPaBHEeHU KOTOPBIX JINHENHOE, a IPYyr0€ — BTOPOM CTEICHHU. (1o BU3yaJIbHOM OMIOPE).
(10 v) I'paduaeckas nuHTEpIpETALIMS CUCTEMBI YPAaBHEHUH C IBYMSI Hcnoab3oBath (yHKIIMOHATHHO-TpahUUECKUE MPEACTABICHUS
IIEPEMEHHBIMH. JUIs pellieHusl H MCCJIeJ0BAHUsl YPABHEHUN U CHCTEM.
Perienne TeKCTOBBIX 3a7a4 anredpanyeckuM crocoooMm. AHAJIM3UPOBATH TEKCTHI 33124, pelIaTh UX alreOpanyecKum
CIOCOOOM: MepPeX0UTh OT CIOBECHON (POPMYIHUPOBKU YCIOBUS
3a/la4yM K anredpandeckoil MoAenu myTéM COCTABIICHUS CUCTEMbI
YpaBHEHUH; PpelaTh COCTABICHHYIO CHUCTEMY YpPaBHEHWI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS C HCTOPHe pa3BUTHS MaTEMaTUKU
YpaBHeHus YucnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurarh, 3anmcbiBaTh, MNOHUMATh, WHTEPHPETHPOBATH
U HEPaBEHCTBA. JIuHelHbIC HEPABEHCTBA C OAHOM IIEPEMEHHON U X PEIICHUE. | HEPABCHCTBA; HCIIOIh30BaTh CHMBOJIMKY H TEPMHUHOJIOTHIO.
HepaBencrBa CucreMpl IMHEHHBIX HEPAaBEHCTB C OJHOM MEPEMEHHON U UX | BBINOIHATH NpeoOpa3oBaHUsl HEPABEHCTB, UCNOJb30BATh IS
(12 v) peuieHue. npeoOpazoBaHus CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBagparHble HEpaBEHCTBA U UX PEILICHHUE. Pacno3naBaTh NTUMHENHHbIE U KBaIpAaTHBIC HEPABEHCTBA.
I'papuueckas  uHTepmpeTanusi HEpaBEHCTB U cucTeM | PemiaTh  JTHHEWHBbIC HEPABEHCTBA, CHCTEMbI JIMHEHHBIX
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOIINX KBAIPaTHOE
HEPABEHCTBO, U PEIATh UX; 00CYKAATH [TOJIyUEHHBIE PEILICHUS.
H3006paxkarh perieHne HEpaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHCIIOBOU NPSAMOI, 3aNMCBIBATH PEUICHHE C IOMOILBIO
CUMBOJIOB.
PemaTh KBaJgpaTHbIC HEPABEHCTBA, HCIIOJB3Ys rpaduyeckue
IIPEJICTaBICHHUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IPU PELICHUU
Pa3IMYHBIX 33]1a4, B TOM YHCJIE TPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BHIbI M3ydaeMbIX (YHKIUI; WIIIOCTPHPOBATH
(12 v) KOOP/AMHATHI BEPIIMHBI IapaboIIbl, 0Cb CHMMETPHUH Mapadobl. | CXeMATHYECKH, 00BSICHATH PACIOI0KCHHE HAa KOOPIMHATHOU

Crenennble QYHKIMYU C HATYPAILHLIMH ITOKa3aTeIsIMU 2 U 3, X
rpadyKu ¥ CBOMCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b, y = ax’,y = ax’, vy

=Vx y=sy.

IIOCKOCTH TpadukoB GyHKIMA Buma: Y = kX, y = kx + b, y =
k .
ax’,y = @,y = VX, y = B 3aBHCHMOCTH OT 3HAYCHHil

Koa¢puimeHToB; onuchiBaTh HX CBOWCTBA.




Pacno3naBaTh KBaApaTHUHYIO GYHKIHUIO TIO GOpMYIIE.
IIpuBoauTL mNpHMEPbl KBAaIAPAaTUYHBIX 3aBUCHUMOCTEM U3
peanbHOM KU3HU, PU3UKH, TEOMETPHH.

BoisiBasATH 1 000011aTh OCOOCHHOCTH TpaduKa KBagpaTHUHOU
dysximm y = ax’* + bx + C (upu HEOGXOAMMOCTH C
HalpasJIAOLIEeH TOMOLIBIO).

Ctpouts 1 H300pakaTh cXeMaTH4YeCKH I'pa(uKy KBaJpaTUYHbBIX
dyHKIWHi, 3a1aHEBIX OpMyTaMu BHAa Y = axi,y = ax’ + g,y
= ax + p) y = aX’ + bx + C (Ipn HEOOXOAMMOCTH C
BU3YaJIbHOU OMOPOHA).

AHAJIU3MPOBATH U MPUMEHSITh CBOWCTBA M3YYCHHBIX (DyHKIIHIA
Ul UX TOCTPOEHHs, B TOM 4YHCIE C IOMOIIbIO LHU(POBBIX

pecypcoB.

YuciaoBble
MOCJIE0BATEIBHOC
TH

(10 v)

ITonsTHE YMCIOBOM MOCIEIOBATEIBHOCTH.

3ajaHye IOCHe0BaTeIbHOCTH PEKYPPEHTHO (dopmysoi u
(dhopmyoit N-To wieHa.

Apudmernueckas U reoMeTpuueckas nporpeccuu. @opmyssi N-
ro 4jeHa apuMeTHUecKOl M TreoMeTpHUYecKOW Mporpeccui,
CYMMBI IIEPBBIX N YWICHOB.

H3o06pasicenue unenos apugpmemuyeckou u 2eomMempuiecKkol
npozpeccuil moYKamu Ha KOOPOUHAMHOU NIOCKOCU.
Jluneunwii u 5KCNOHEHYUAILHBI POCI.

Cnoorcrvie npoyenmul.

OcBauBaTh M NPUMEHATh MHJEKCHbIE 0003HAYEHUS, CTPOUTH
pe4YeBble¢ BBICKA3BIBAHMA C HCIIOJIB30BAHMEM TEPMUHOJIOTHUH,
CBA3aHHOM C IIOHATHEM I1OCJIEI0BATEIbHOCTH.

AHaIM3MpoBaTh GOpMyITy N-To YJIeHA 1OCIEI0BATENBHOCTH UIH
PEKYPPEHTHYIO (GOPMYITY H BHIYMCIATH YWIECHBI
HOCJIEI0BATEIbHOCTEH, 3alaHHBIX 3TUMH (hOpMyTIaMH.
YcranaBiauBaTh 3aKOHOMEPHOCTD B [IOCTPOCHUH
IIOCJIEIOBATEIIbHOCTH, €CIIN BBIITUCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3sHaBath  apupMETHYECKYylO M T€OMETPUUYECKYIO
IIPOrPECCUU TP PA3HBIX CIIOCOOAX 3aaHUS.

PemaTsb 3a7auu ¢ ucnoab30BaHUEM (GOPMYIT N-TO YieHa
apuMeTHuyecKoil ¥ reOMETPUIECKON IPOrpeccuii, CyMMBI
MEPBBIX N YJIEHOB C OMOPO Ha CIPAaBOYHYIO HHPOPMAIIHIO.
H3o0pasicamv  unenvl  nOCIE008AMENLHOCIU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBaTh NpuMepsbI NPOLECCOB U SIBJIEHHUI U3 PEAIbHON
KHU3HH, WUTIOCTPUPYIOLINE HW3MEHEHHE B apupMeTHUecKOn
IIPOrPECCUU, B TEOMETPUUECKOI MPOTPECCHH; U300pajicams




coomeemcmeyroujue 3a8UcCUMOCmu 2paguiecKu.

Pemats mnpocreiiline 3aJa4W, CBSA3aHHBIE C YHCIOBBIMHU
HIOCJICZIOBATEIFHOCTSIMA, B TOM YHCIIE 3aJaddl W3 pealbHON
KHM3HA  C  HUCIOJIB30BaHMEM  LIU(QPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONHUI, TPaUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewams 3a0auu na ciodicHvle npoyeHmol, 8 MoM Hucie 3a0ayu
U3 peanbHOU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBCS ¢ MCTOPHEil Pa3BUTUS MATEMATUKH.

IHoBTOpEHME,
00001IEHME,
cucTeMaTH3anus
3HAHMH

(8w

Ynciia W BBIYUCIEHHs] (3alKCh, CPAaBHEHHUE, JCHCTBHSA C
JCHCTBUTEILHBIMU YHUCIAMH, YUCIOBas MpsMasi; MPOLCHTBI,
OTHOIIICHHUSI, TIPONIOPIIMHU; OKPYTIICHHE, TPUOJIMKEHHE, OLICHKA;
pelIeHre TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOO0M).

Auaredpanyeckne BbIpakeHus (IpeoOpazoBaHue
anreOpanvyecKuX BbIPAKEHUH, TOIMYCTUMbIE 3HAUEHHUS).
@ynHkumu (IOCTpOEHHE, CBOMCTBA M3YYEHHBIX (DYHKIIMIA;
rpaduuecKoe pelieHne ypaBHEHUH 1 X CUCTEM).

OnepupoBaTb NOHATHAMM. MHOXECTBO, I1OJMHOXECTBO,
OTIepalliy HaJl MHOXKECTBAMH; MCI0JIb30BaTh Ipaduieckoe
IIPEJCTABIIEHUE MHOKECTB JUIsl OITMCAHUS PEAJIBHBIX IIPOLIECCOB U
SIBJICHUH, TIPY PELLEHUH 3a/1a4 U3 APYTrUuX Y4eOHBIX IPEIMETOB.
AKTYaJIM3MPOBATh TEPMUHOJIOTHIO 1 OCHOBHBIE 1eficTBHS,
CBSI3aHHBIE C YMCJIAMH. HATypaJIbHOE YHCIIO0, IPOCTOE U
COCTAaBHOE 4YMCJIa, JEJIMMOCTb HAaTypaJbHBIX YMCEN, IMPU3HAKU
JIETUMOCTH, LI€JI0€ YUCIIO0, MOAYJIb YHcia, OOBIKHOBEHHAs U
JecsITUUHas 1po0u, CTaHAAPTHBIA BUJ YHMClia, apu(pMETHUECKHM
KBaJIpaTHbBIN KOPEHb.
BbInoJHATSH 1eiicTBUSA, CPABHUBATH U YIOPSAA0YUBATH YNCIIA,
IPEJICTaBIISITh YHMCJIA HAa KOOPAWHATHOM MPSAMOM, OKPYIJIATH
YHCJIa; BBIMOJIHATh NPUKHIKY H OLCHKY pe3ylbTara
BBIYKCIICHUMN.
PemiaTh TekcToBbIE 32424l apU(PMETUYECKHM CIIOCOOOM.
Pemath npakTuyeckue 3a1a4um, coJiepskamire NpoueHTsl, 10JIH,
YacTH, BBIPAKAIOIIME 3aBUCUMOCTU: CKOPOCTh — BpEMs —
paccTrosiHMe, I1leHa — KOJHMYECTBO — CTOMMOCTb, OO0BEM
paboTbl — BpeMsi — MPOU3BOJIUTEIBHOCTh TPY/A.
Pa30ouparts peanbHble )KM3HEHHBIE CUTyalluH, ()OPMYIHPOBATH
WX Ha S3bIK€ MaTeMaTUKH, HAXOAMThb pELICHHE, MPUMEHS
MaTeMaTHYECKUH anmnapar, MHTePIpPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHSIMHU: CTETIEHD C LIEJBIM ITOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpeHb, MHOTOUIEH, a
anreOpandeckas ApoOk, TOKIACCTBO.
BbINOJHATL OCHOBHBIE JCHCTBHA: BBIIOJIHATH PACYETHI 110
¢dbopmynam, IpeoOpa30BLIBATH IIEIIbIE, APOOHO-PALMOHATbHbIE
BBIPAYKEHUS U BBIPAKEHUS C KOPHSIMH, PEaTN30BbIBATh
Pa3I0KEHUE MHOTOWICHA HA MHOXKHUTEIH, B TOM YHCIIE C




WCIOJIB30BaHUEM (POPMYII Pa3HOCTH KBaAPaTOB U KBajpaTa
CYMMBI U pa3HOCTH (C ONOPOH Ha CIIPaBOYHYIO HH(POPMALIUIO);
HaXOJUTh JIOIYCTUMBIEC 3HAYECHHUS TIEPEMEHHBIX /IS TPOOHO-
paLMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MozaeaupoBaTth ¢ IOMOLIBI0 (GOPMYII peabHbIE IPOLECCHI U
SIBJICHUS.

OnepupoBaTh NOHATUSIMM: QYHKIHS, TpaduK GYHKINHU, HYITH
(GyHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHMs, HaHOOJIbIIIEe U HAUMEHbIIIEEe 3HAYCHUS
GyHKIHN.

AHAJIU3MPOBATh, CPABHUBATD, 00CY:KIaTh CBOMCTBA QYHKIINH,
CTPOUTH UX TPaPUKH.

OnepupoBaTh NOHATHSIMH: [IPSIMasi IPONOPLUOHAIBHOCTb,
oOparHast MPONMOPIHOHATBHOCT, IMHEHHAS PYHKITHS,
KBaJpaTuyHas QyHKIMS, mapabonia, runepooia.
Hcnoab3oBaTh rpadukH 17151 ONPEICICHUS] CBOVCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, I PELICHUS 3a]1a4 U3 JPYIuX
y4€OHBIX MPEIMETOB U PeaTbHON KU3HU; MOAETHUPOBATH C
MOMOIIBIO TPa(UKOB peabHbIE MPOLECCHI U ABICHUS.
Bripa:xkath (popMy1aMH 3aBUCUMOCTH MEXKY BEITUYMHAMMU.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Anre6pa, 7 xnacc/ Konsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axumonepnoe obmiectBo «M3natensctBo «IIpocBenienne»
» Anre6pa, 8 xinacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxunonepHoe o6mecTtBo «M3narensctBo «IIpocBemenue
» AnreOpa, 9 knace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxunonepHoe obmecTtBo «M3narensctBo «IIpocBemenue»
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