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MHHOACHUTEJBHAA 3AIIUCKA

AnantupoBaHHasi pabodasi mporpaMma 1o MareMaThKe JUIs OOy4YaromMXCs ¢ 3aJepKKON
ncuxuueckoro passutusi (manee — 3I[IP) Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUS
MOAroTOBJIeHa Ha ocHoBe denepanbHOr0 roCyAapCTBEHHOro 00pa3oBaTEeNIbHOTO CTaHAapTa
ocHOBHOTO 0o6Omiero obpazosanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBadn MuHuctepctBoM toctuiimu Poccuiickoin @enepaunun 05.07.2021 1., per.
Homep 64101) (matee — OI'OC 0OO0O), DenepanbHONl amaNTUPOBAHHOW OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUS OOYYAIOIIUXCS C 3aJEPIKKOM
ncuxuueckoro pasputus (mamee — ®AOOII OOO 3IIP), paboueii mporpammbl OCHOBHOTO
obmero odpaszoBanus 1o npeamery «Martematukay, ycraBa MBOY «Ycte-CocHoBekast OO ».
B pabGoueit mporpamme yuTeHBI UIEH U TOJOKeHUs KOHIENIUU pa3BUTHSI MATEeMAaTUYECKOTO
obOpazoBanus B Poccuiickoii @enepanmu.

O01mas xapakTepucTUKA y4eOHOT0 npeamMera «MaremaTuka

VYuebnblil npenMeT «MaremMaTrukay BXOAUT B MPEIMETHYIO 00s1acTh «MaremaTuka u
unpopmarrka». OH CIOCOOCTBYET Pa3BUTHUIO BBIUMCIUTEIBHOM KYIbTYPbI U JIOTHYECKOTO
MBILIEHUS], (POPMHUPOBAHUIO YMEHUS NI0JIb30BATHCS AJITOPUTMAMHU, a TaKkKe NPUOOPETEHHIO
MPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX B IOBCEIHEBHOI >knu3HU oOy4aromuxcs ¢ 3I1P.
Y4eOHbIi TpeaMeT pa3BUBAET MBIIUICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHEe, P YHKIIMOHAIHHYIO
IPaMOTHOCTh, YMEHHS BOCIIPUHUMATh U KPUTUUECKH aHATU3UPOBATh HH(OPMAITHUIO,
IIPE/ICTAaBICHHYIO B Pa3IMYHbIX (hopMax.

OO0yuenne MaTeMaTHKE AaET BO3MOKHOCTH pa3BuBaTh y oOyuatomuxcs ¢ 3[IP tounyro,
panroHaIbHYIO M HHPOPMATUBHYIO PeUb, YMEHHE OTOUPATh HAan0OJIee MOAXOISAIINE SI3BIKOBBIC,
CUMBOJIMYECKUE, rpapuuecKkre CpeacTBa AJsl BRIPAKECHHS CY>KJIEHUH U HATJISIIHOTO MX
IIPEICTaBIICHHUS.

Heo0xo1uMbIM KOMITOHEHTOM OOIIIEeH KYIbTYPbl B COBPEMEHHOM TOJIKOBAHUHU SIBIISIETCS
o0111ee 3HAaKOMCTBO € METO/IaMU TTIO3HAHUS JICHCTBUTEIBHOCTH, TPEICTABICHUE O TPEIMETE U
METOaX MaTeMATUKHU, UX OTJINYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00
0COOCHHOCTSIX MPUMEHEHNSI MaTeMaTHKU JJIs1 PeILIeHUs] HAYYHbIX U MPUKIAIHBIX 3a7a4. Takum
o0pa3om, MaTeMaTH4ecKoe 00pa3oBaHUE BHOCUT CBOM BKIIAJ] B (POpMUPOBAHUE OOILEH KYIbTYpHI
YeJI0BEKa.

W3yueHnne MareMaTHKHM TakKe CIOCOOCTBYET 3CTETHUECKOMY BOCIUTAHMIO YEJIOBEKa,
IIOHUMAHHIO  KpAacoTbl W  M3SIIECTBA MAaTEMAaTHYECKUX  PACCYXKIEHUH, BOCIPHUATHIO
reoMeTpHUECKuX (POpM, YCBOCHHUIO UI€U CUMMETPUH.

[IporpamMMma oTpaxaer cosuepkanue oOydeHus npeaMery «MareMaTuka» ¢ yueTom
0co0BIX 00pazoBaTenbHbIX MOTpeOHOCTEH oOyuatomumxcs ¢ 3[IP. OBnagenue yueOGHbIM
npeameToMm «MaTteMaTukay MpeACTaBIseT ONPEASICHHYIO CII0KHOCTD Jis yuanuxcs ¢ 3[1P. Y
obyuaromuxcs ¢ 3[1P Hanbosee BbIpa)keHbl OTCTaBaHUS B PA3BUTUU CIIOBECHO-JIOTHMUECKUX
(hopM MBILUIEHHUS], TO3TOMY a0CTPAKTHBIE U OTBJIEYEHHbIE KATETOPUH UM TPYAHOAOCTYIHLI. B
TO’KE BpeMs MpH CIIeUaIbHOM 00y4yeHHH 00y4aroIyecss MOTYT BBINOIHATh 3aaHus 1O
anroput™My. OHI BOCIIPUMMYHUBEI K ITOMOIIIHA, MOTYT BBINIOJIHUTB [TIEPEHOC HA AaHAITIOTHYHOE
3aJJaHle YCBOGHHOTO criocoba pertenus. CHIKEHHE Pa3BUTHS MBICIUTENBHBIX ONEpaluil u
3aMeJIJIEHHOE CTAHOBJICHUE JIOTUYECKUX AEHCTBUI MPUBOJAT K HEJOCTATOYHOW OCMBICIIEHHOCTH
COBEpIIAEMbIX YUEOHBIX AEUCTBHUH. Y 00ydaronIuxcs 3aTpyIHEHbI CYETHbIE BHIUMCIICHUS,
MIPOU3BOJUMBIE B YM€. B MMChMEHHBIX BBIUMCIEHUSAX OHA MOT'YT IIPOITYCKATh OJIUH U3
MIPOMEKYTOUHBIX IIaroB. [Ipu paboTe ¢ YUCITIOBBIMU BBIPAKECHUSAMHU, BBIYMCICHUEM MX 3HAUECHUS
MOTYT HE yJIep>KUBATh MPaBUWIbHBIN MOPsAA0K aeiictBuil. [Ipu ynpomenun, npeodpazoBaHuu
BbIpakeHUH ydamuecs ¢ 3IIP He MOryT caMOCTOSITENIBHO IPUHATD PELLIEHUE O
ITOCJIEI0BATEIbHOCTH BBINIOJHEHN J1eHCTBUM. KOHKPETHOCTD MBIIIUIEHHSI OCIOKHSAET YCBOSHUS
HAaBbIKA PELICHNS YPaBHEHUM, HEPABEHCTB, CUCTEMBI ypaBHEHUI. IM Mano10cTyTHO



COBEpILIEHHE OOPAaTUMBIX ONEpALUil.

Huskuii ypoBeHb pa3BUTHS JOTUYECKHUX OTEpaIlfii, HEIOCTATOYHAsE 0000IEHHOCTh
MBILUICHUS 3aTPYAHAIOT U3ydeHHe TeMbl « DyHKIUN»: IpU onpeaeaeHnN GyHKINOHATHHON
3aBUCUMOCTH, [IPU ONUCAHUU I'padUUeCKON CUTYalH, UCIIOJIb3YsI TE€OMETPUYECKUH,
anreOpandeckuii, GyHKINOHAIBHBIN A3bIKU. Hepenko ydamiuecs He BUAAT pa3HULIBI MEXKITY
00J1acThI0 onpeaesieHust PyHKIUU U 00J1aCThI0 3HAYCHH.

Pemienue 3a1a4 conpsikeHo ¢ TPYAHOCTAMU 0(OPMIIEHUS KPATKOM 3a1ncH, IpOBEIeHUS
aHaJIM3a yCJIOBUS 3aJaui, BblieIeHUs cyliecTBeHHoro. Ooyuatomuecs ¢ 3I1P 3arpynustorces
ClleNaTh YMO3aK/II0UE€HUE OT OOLIEro K YaCTHOMY, HEPEKO BHIOUPAIOT HEPaLMOHAIbHbIE
CIOCOOBI PELICHHUs, HHOTJa OTPAHUYMBAIOTCS MAHUITYJISIUSAMHE C YHUCIIaAMHU.

ITpu n3yuennu reomerpuueckoro marepuaia odoydatomuecs ¢ 3I1P crankuparores ¢
TPYAHOCTBIO JI€JIaTh JIOTMUYECKHUE BbIBOJIbI, CTPOUTH IIOCIIEI0BATEIIbHBIE PACCYKIACHMUSL.
HenpouHsle 3HaHMSI OCHOBHBIX TEOPEM M€OMETPUH NIPUBOJUT K OLIMOKAM B PELICHUU
reoMeTpuuecKux 3agad. O0ydaronmecs MOTyT IOAMEHUTH (POPMYITy, HEITPABUIBLHO PUMEHUTh
teopemy. K cepbe3HbIM ommbKaM B pellieHHH 3a1a4 IPUBOJIAT HEAOCTATOYHO Pa3BUThIE
IIPOCTPAHCTBEHHBIE NpeAcTaBIeHUs. VIM CI10KHO BBIIIOJHUTH YEPTEK K YCIOBUIO, B
MUCbMEHHBIX pab0Tax OHU HE MOT'YT IPUBECTU OOBSICHEHUE K YEPTEXKY.

TouyHOCTB 3a1IOMUHAHMS U BOCIIPOU3BEIEHUSI yUEOHOr0 MaTepuaia CHUXKEHBI 110
IPUYMHE CIA00CTH MHECTUYECKOM AEATEIbHOCTH, CyKeHHs o0bema namsaTi. OOyyarommmces ¢
3I1P tpebyetcs Oosibliie BpeMEHU Ha 3aKpeIieHHue MaTepuaa, akTyaln3alus 3HaHui 1o onope
IIPU BOCIIPOU3BEICHUH.

Jlis mpeoJoaeHNs TPy IHOCTEH B M3y4eHUH yueOHOro npeaMera «MaremaTuka»
Heo0Xo/MMa afanTanus o0beMa 1 XapakTepa ya4eOHOro MaTepHaia K Mo3HaBaTeIbHbBIM
BO3MOkHOCTAM ydauuxcs ¢ 3[IP. Cnenyer yueOHbIH MaTepHrai NpenogHOCUTh HEOOIBIIMMU
MOPIHSIMH, YCIOXKHSS €r0 MIOCTETIEHHO, H3BICKUBATh CIIOCOOBI aJanTalui TPYAHbBIX 3aJaHUH,
HEKOTOPbIE TEMbI J1aBaTh KaK 03HAKOMHTEJIbHbIC; UCKIIIOYATh OTACIbHbIC TPYAHbIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUN MaTepual peKOMEHIyeTCs U3y4aTh B POLECCE IPAKTUUECKON
NesTeIbHOCTH MO peleHno 3aad. OpraHu4eckoe eMHCTBO MPAKTUYECKON U YMCTBEHHON
JEeSTEIbHOCTH yYalluXcs Ha ypoKax MaTeMaTUKHU CIIOCOOCTBYIOT POYHOMY U CO3HATEIbHOMY
YCBOCHMIO 0a3MCHBIX MAaTEMAaTUYECKUX 3HAHUN U yMEHUH.

ey u 3a1a4un u3yyeHusi yuedOHoro npeamera «MaremaTukay»

[TpuoputeTHBIMU Yeramu 00ydeHNs: MaTeMaTHKe B 7—9 Kilaccax sIBIISIOTCS:

. (dbopMHIpOBaHKE IICHTPATHHBIX MATEMATHUECKUX MOHATHH (YHCII0, BETUYMHA,
reomeTpuueckas Gurypa, nepeMeHHas, GyHKIHsA), 00eCIeUnBaIOIINX IPEEeMCTBEHHOCThI
MEePCIIEKTUBHOCTh MaTeEMaTUUECKOTo 00pa3oBanus ooydaromuxcs ¢ 3I1P;

. nojBeaeHue ooyyvaronuxcs ¢ 3I1P Ha 1O0CTYMHOM ISt HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MaTEMaTHKU U OKPY’KAIOLIEro MUpa, TIOHUMaHHe MaTeMaTUKHU KaK 4acTH o0IIen
KYJIBTYpbI 4EJIOBEYECTBA;

. pa3BUTHE UHTEIIEKTYaJIbHBIX U TBOPUECKUX criocoOHOCTel oOyuaromuxcs ¢ 311P,
MI03HABATEIbHOM aKTUBHOCTH, UCCIIEIOBATENbCKIX YMEHHM, KpUTUUHOCTH MBIIIICHUS, UHTEpeca
K MU3YYEHHUIO MAaTEMaTHKH,

. ¢dopmupoBaHre GYHKIMOHATHHON MaTEMaTHYECKON TPAMOTHOCTH: YMEHUS
pacrno3HaBaThIPOSBICHHUS] MAaTEMAaTHUYECKUX MOHSITHUH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUsAX U IPU U3YYEHUHU APYTUX YUEOHBIX ITPEIMETOB, IPOSIBICHUS
3aBHCHUMOCTEN U 3aKOHOMEPHOCTEH, (hopMynHpoBaTh UX Ha SI3bIKE MAaTEMAaTUKH U CO3/1aBaTh
MaTeMaTHYeCKHUe MOJEIH, IPUMEHSATh OCBOCHHBI MaTeMaTUYECKHUI anmapaT JUIsl peleHHs
MPAaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBAThH U OLIEHUBATH TIOJTYYCHHBIC PE3YIbTATHI.
JloCTHXKEHHE THX Lieel 00eceunBaeTcsl pelIeHUEM CIeYIOIUX 3a0ay.

. dbopmuposats y ooyuatomuxcs ¢ 3[1P HaBbIku yueOHO-TT03HABATEIHFHOM EATETLHOCTH:
IUTAHUPOBAHKUE PAOOTHI, TOMCK PALMOHANBHBIX ITyTEH €€ BBIIOIHEHUS, OCYIIIECTBICHUS



CaMOKOHTPOJIS;

. CIOCOOCTBOBATh MHTEIUICKTYaIbHOMY Pa3BUTHIO, POPMHUPOBATH KayecTBa, HEOOXOAUMBIE
YeJIOBEKY JJIS IIOJIHOLCHHOW KHU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIE MATEMaTHYECKOM
NESTeIbHOCTH: SICHOCTU U TOYHOCTH MBICIH, WHTYHUIMH, MPOCTPAHCTBEHHBIX MpPEJCTABICHUH,
CIIOCOOHOCTH K IIPEOJOJICHUIO TPYAHOCTEH;

. (dbopMHpOBaTh KIIFOYEBBIE KOMIETCHIMH YYalIUXCS B paMKax NpeAMETHOW oO0yacTu
«Maremartuka u HH(POPMATHKAY;

= pa3BUBaATh NOHATHITHOE MbIIIIEHHS 00yJaromuxcs ¢ 3I1P;

. OCYILIECTBIIATh KOPPEKLUUIO [03HaBaTelIbHbIX HporeccoB oOyuatommxcs ¢ 3IIP,
HEOOXOAUMBIX JUISI OCBOSHHSI IPOIPAMMHOI'0 MaTepuaa o yueOHOMY MpeIMETy;

. IpeJycMaTpuBaTh BO3MOXHOCTb KOMIIEHCAllUM 00pa3oBaTelbHbIX JEQHUIUTOB B

OCBOEHHM IPEIIIECTBYIOUIETO IPOrPpaMMHOIO Marepuana y oOydatommxca ¢ 3[IP u
HEZ0CTAaTKOB B MX MAaTEMaTUYECKOM Pa3BUTHH;

= c(OpMHPOBATH YCTONUMBBIN HHTEPEC YUALTUXCS K IIPEIMETY;

. BBISIBJIATh U pa3BUBAaTh MaTEMaTHUECKUE U TBOPUYECKHE CIIOCOOHOCTH.

OCHOBHbBIE JIMHUM COJAEpKaHUA Kypca MareMatuku B 7-9 xknaccax: «Yucna wu
BBIYMCIICHUS», «Anrebpa» («Anrebpandeckue BBIPAKECHUSY, «YpaBHEHHUS u
HepaBeHCTBa»),«DyHkiuny, «['eomerpus» («l'eomerpuueckue (UTypsl U UX CBOWCTBay,
«3mMepeHne reoMeTpu4ecKuX BEIUYUH»), «BepoATHOCTb W cTaTUCTHKa». JlaHHBIE JHMHUU
pa3BHUBAIOTCS MApAJIENbHO, KaXKJas B COOTBETCTBHM C COOCTBEHHOW JIOTHMKOM, OJHAaKO HeE
HE3aBUCUMO OJHA OT APYrod, a B TECHOM KOHTAaKT€ W B3aumoneuncTtBuu. Kpome s3toro, mx
OOBEMHSET JIOTMYECKas  COCTAaBJAIONIAs, TPAAUIMOHHO TMpHUCYIIass MaTeMaTHKe W
MIPOHU3BIBAIONIAS] BCE MAaTEMaTHUECKUE KYPChI U cofepkarenbHbie JUHUU. CHopMyInpoBaHHOE
B ®deneparbHOM TOCYAapCTBEHHOM O00pa30BaTEIbHOM CTaHJApTE€ OCHOBHOTO  OOIIEro
oOpa3oBaHUs TpeOOBaHHE «yMETb ONEPUPOBATH MOHITUSMH: OIPENEIIEHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE PAClO3HaBaTh HCTUHHBIE W JIOKHBIE BBICKA3bIBAHMS, IMPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA M OTPUIIAHUS BBICKA3BIBAHUI» OTHOCHUTCS
KO BceM KypcaM, a (OpMHUpPOBaHME JIOTMYECKHX YMEHHUH paclpenensercss Mo BCeM rojam
0o0y4eHHsI Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMs.

CopnepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHHS
IpUMepHOIl paboueil mporpammbl, pacrpeleNéHHbIM MO ToAaM O0Yy4YeHHs, CTPYKTYpUPOBAHO
TakuM o00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIMIHUAIBHBIM BOIpOcaM oOOydJaroniuecs
oOpaianich HEOTHOKPAaTHO, YTOOBI OBJAJIEHHE MATEMAaTHYECKHMMH TMOHSATHUSMU U HaBbIKAMU
OCYILECTBIISUIOCH ~ NOCIEAOBATENbHO W  IOCTyNaTelbHO, C  COOJIOJEHHEM IpHUHIUNA
MPEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAINCh B OOIIyI0 CHCTEMY MaTeMaTHUYECKUX
npencrasieHnii  oOyuaromuxcst ¢ 3I[IP, pacmmpsas u  yraoyOmsist e€, o0pa3ys NpoYHbIE
MHOXECTBEHHbIE CBsi3u. OOmme wnenu wu3ydeHus ydeOHoro mnpeamera «MaremaTHka»
npencrasieHsl B [IpumepHoii paboueii mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHusl.

Oco0eHHOCTH 0TOOPA M AIaNTAIIUM Y4eOHOI0 MaTepHuaJia o MaTeMaTHKe

OO0yuenne yaueOHOMY TipeaMeTy «MareMaTuka» CTPOUTCS Ha CO3AaHUU OMTUMATbHBIX
YCJIOBHH JIJIs1 YCBOCHHS TPOrpaMMHOT0 MaTepuaia ooyqatomumucs ¢ 3I1P. boneioe BHUManue
yIensieTcst oToopy yueOHOro MaTepuasa B COOTBETCTBHH C IPUHIIUIIOM JIOCTYITHOCTHU TIPH
COXpaHEHHUHU 00MIero 0a30BOTO YPOBHS, KOTOPBIHA JTOJKEH 10 COACPIKAHUIO U 00hEeMY OBITh
aJIanTHPOBAHHBIM IS oOy4daromuxcs ¢ 3[1P B cooTBeTCTBUY C X 0COOBIME 00pa30BaTEILHBIMU
notpebHocTsiMu. CiieryeT 00JIeTYUTh OBIaICHUE MaTepuaioM ooydatomumucs ¢ 3I1P
MTOCPEACTBOM €T0 JICTATLHOTO OOBSICHEHHUS C CHCTEMAaTHISCKIUM ITOBTOPOM, MHOTOKPATHOM
TPEHUPOBKU B IPUMEHEHUHU 3HAHUH, UCIIONIB3Ys TPUEMbI aKTyalu3aluu (BU3yalbHas Ommopa,
MaMsTKa).

[TpumepHas mporpamMma npeaycMaTpruBaeT BHECEHHE HEKOTOPHIX U3MEHEHUH:



yMEHbIlIEHHE 00beMa TEOPETUUECKUX CBEICHHM, BRIHECEHNE OTACNbHBIX TEM UJIU LIEJIbIX
pa3aenoB B MaTepuabl A1 0030pHOT0, 03HAKOMHUTEIBHOTO U3yUEHUSI.

HN3menenus nporpamMmsbl B 7-9 KJiaccax
Anzebpa

B 03HaKOMUTENBHOM ILIaHE PEKOMEHAYETCSA U3y4daTh CIEAYIOIIHUE TEMBI:
«Uppaunonanbuble uyucna. JlelicTButenbHble uuciaa», «CpaBHEHHME IEHCTBUTENBHBIX YHCEI,
apupMeTHUECKUe ACUCTBUS C JCHCTBUTENBHBIMH uucIaMuy, «HaxoxxaeHune mpuOIMKEHHBIX
3HA4YECHMI KBAJIpaTHOTO KOpHs», «Teopema Bueray, «Pemenus ypaBHEHUI TpETbe U 4YETBEPTOU
cTerneneil pasnojkeHneM Ha MHOKHUTenn», «DyHkims y =vx u ee rpapux», «[lorpemsocts u
TOYHOCTh NpUOIMKEHUA», «HeTHble M HedeTHble (QyHKUUN», «DyHKIUSA y=X"», «DyHKIUS
y=ax?, ee rpaduk u cpoiicta. I'paduku GpyHKImil y= ax> + n u y=a(x-m)?, «YpaBHeHHE C ABYMS
NepeMEeHHbIMM U ero rpapuk», «['padpuyeckuil crnoco0d pemeHus CHUCTEMbl YPaBHEHUII,
«M300paxkxeHue 4wieHOB apu(METHYECKOW M TEeOMETPUYECKOM MpOrpeccuil TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHIY.

Crnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha U3ydeHUeE TeM: «DopMybD»,
«JloKa3aTenbCcTBO TOKAECTBY, «JIMHEWHOE ypaBHEHHE C ABYMSI HEU3BECTHBIMUY, «I padux
JMHEWHOTO ypaBHEHHUS C IByMs IlepeMeHHbIMUY, «[ paduueckoe perieHne JnHeHHbIX
YpaBHEHHH U CHCTEM JIMHEWHBIX YpaBHEHUI», «CBOICTBA KBagpPaTUIHOW (HYHKIIHNY.

BeicBoGOAMBIIMECS Yachl PEKOMEHAYETCS HCIOJIb30BaTh: Ul JIydlledl MpopaboTKu
Hanbonee BaXHBIX TeM Kypca: «Pemenue ypaBHeHui», «PelieHne cucTeM ypaBHEHHI,
«CoBMecTHbIE AeUCTBUS ¢ Opo0sMu», «lIpumeHeHne cBOMCTB apupMETHUYECKOro KBaJpaTHOTO
KOpHs»;, Ha IOBTOPEHHE, pEUIeHHE 3a]ad, NpeoOpa3oBaHUE BLIPAKEHUM, a TakKkKe Ha
3aKpeIICHUE U3YYEeHHOIO0 MaTepuaa.

Buasbl nesaresbHocTH 00yuyaromuxcs ¢ 3I1P, o0yciioBieHHbIe 0c00bIMH 00pa3oBaTeIbHBIMHU
NOTPeOHOCTSAMU M o0ecneYHBAKIINE OCMBICICHHOE OCBOCHHE COAEP:KAHMN 00pa30BaHUs
no npeaMery «MaremMaTnka»

Copnepxanue BUAOB aesrenbHocTH oOywatommxcs ¢ 3[IP ompenensercs ux ocoObiMu
obpa3oBaTenbHbIMU NOTpeOHOCTIMU. [ToMumo mmpoko ucnonb3yemsix B OOIT OO0 obuwmx s
BCEX O0yYaromMxcsi BUJOB JEATEIBHOCTH CIEAYET YCHIIUTh BUJBI JESTEILHOCTU CHEU(PUIHbIE
JUIs  JaHHOM KaTeropuu jereil, oOecneuuBalOIIMe OCMBICICHHOE OCBOEHHE COJIEpIKaHUs
o0Opa30BaHMs O MPEIMETY: YCUIIEHHE NPEAMETHO-IPAKTUYECKON JIeATENbHOCTH C aKTUBU3aLlUel
CCHCOPHBIX CHUCTEM; YEPEJOBAaHUE BHJOB JEATEIBHOCTH, 3aJCHCTBYIOIIMUX pa3IU4HbIC
CEHCOPHBIE CUCTEMBI; OCBOEHHME MaTepHalla ¢ OIIOPON Ha aJTOPUTM; «IIOLIArOBOCTh» B U3yUYEHUU
MaTepHasa; MCIoJb30BaHUE JOMOIHUTENIbHON BU3YyabHOU OIMOpPHI (CXeMBbl, 1a0JI0HbI, ONOPHBIE
Ta0JINILIbI); PEUEBOI OTUET O MPOILECCE U PE3YNbTATe AEATEIbHOCTH; BBIIOJIHEHUE CIEIIMATIBHBIX
3aJJaHUH, 00eCreUNBAIOLINX KOPPEKIHIO PETYISIIMUA y4eOHO-1T03HABATEIbHON JEATETbHOCTH U
KOHTPOJIb COOCTBEHHOI'O pe3yibTara.

Tematnueckas ¥ TepMUHOIOrHYecKas jgekcuka coorsercrsyer OOIT OOO0.

Jns obyuaronuxcst ¢ 3IIP cyiecTBEHHBIM SIBISIFOTCS NPUEMBbI paOOTHI C JIEKCHUYECKUM
MaTtepuaioM Mo mnpenmery. IIpoBoauTcst crenuanbHas pabdoTa MO BBEICHUIO B aKTHBHBIM
ClI0oBapb OOY4aroIUXCsl COOTBETCTBYIONIEH TEPMHUHOJIOTHH. V3yuaemble TepMUHBI BBOAATCA Ha
MIOJIUCEHCOPHOW OCHOBE, 00s3aTeNlbHA BU3yalbHas TOAJIEP)KKA, AJITOPUTMBI paboThl €
OTpe/ieNIEHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaJINu3alui TEPMUHOJIOTHH.

PABOYASA ITPOTPAMMA YYEBHOT'O KYPCA «AJITEBPA». 7-9 KJIACCBI
Ienn n3yyennst yae0HOro Kypca

Anrebpa sSBISETCS OJHUM U3 OIIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00ECTIeYUBAET
U3Y4YEHHE APYTUX IUCLUUIUIMH, KaK €CTECTBEHHOHAYyYHOr'O, TaK U T'YMAaHHUTApHOIO IUKJIOB, €€
OCBOEHHE HEOOXOAMMO AJIsl IPOAOHKEHHs 00pa30BaHus U B IOBCEAHEBHOM KU3HU. PazBuTtue y



OOyyJaromuxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUNU CYHIHOCTH areOpanvecKux
a0CTpakIuii, cnoco0e OTpakKeHUs MaTEMaTHYECKONW HAYKOH SIBJICHU U TTPOLIECCOB B MMPUPOJIC U
00I1IeCTBE, POJIM MATEMAaTHYECKOTO MO/ICTTMPOBAHUS B HAYYHOM MTO3HAHUU U B IPAKTUKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUE€CTB MBILUICHHSI, HEOOXOJJUMBIX
JUTSL aJalTallid B COBPEMEHHOM MU(PPOBOM 001IecTBe. V3yueHue anreOpsl eCTECTBEHHBIM
o0Opa3om obecrieunBaeT pa3BUTHE yMeHUsl HaOJI0JaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTHU MBIIIJICHUS, CTIOCOOHOCTH apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JeMCTBHS U BBIBOIBI, POPMYIHpPOBaTh yTBEpKIeHUsA. OcBOoeHUE Kypca aredpbl 06ecredynBacT
pa3BUTHE JIOTHYECKOT0 MBIIUICHUS Y O0YYarOINXCS: OHU UCIIONB3YIOT JeIyKTUBHBIE U
MHAYKTHBHBIE pacCcyXaeHHs, 0000IIeHne 1 KOHKPETU3AIUI0, a0CTparupoBaHue U aHAJIOTHIO.
OO6yuenue anredpe mperoiaracT 3HaUuTEIbHBINA 00bEM CaAMOCTOSATEIBHON AEITEILHOCTH Y
00y4aroImuxcs, TOATOMY CAMOCTOSITETILHOE PEIIEHHUE 33/]]a4 €CTECTBEHHBIM 00pa30M SBISETCS
peanzanuen esTeIbHOCTHOTO MPUHIUIIA O0yYEHUSI.

B ctpykType nporpammsl yueOHOTO Kypca «Anredpay OCHOBHOW HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COAEPKATEIBbHO-METOAUYECKNE JTUHUM: «YKCiIa U BBIYMCICHUS;

«AnreOpanyuecKkue BBIpAKEHU»; «YPaBHEHUS W HepaBeHCTBa»; «Dynkium». Kaxnas u3
3TUX COJEP>KATEIbHO-METOIUYECKUX JIMHUN PAa3BUBACTCS HAa MPOTSIKEHUU TPEX JIET U3YUYECHHS
Kypca, €CTECTBEHHbIM 00pa3oM MeperuieTasicb U B3aUMOJEHUCTBYS C JIPYTUMH €ro JIMHUsAMU. B
XO0Jle M3Y4YeHHs] Kypca OOy4arouumcsl MPHUXOAUTCS JIOTUYECKH pacCykaaTh, HCIOIb30BaTh
TEOPETUKO MHOXKECTBEHHBIM S3bIK. B CBs3M ¢ 3TUM LenecooOpa3HO BKIIOYUTH B MPOrPAMMY
HEKOTOPbIE OCHOBBI JIOTMKH, IPOHHU3BIBAIOIIME BCE OCHOBHBIE pa3/eiibl MaTeMaTHYECKOIO
o0pa3oBaHMsl H CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIOUIMMHUCS OCHOB YHHBEPCAIBHOTO
MaTEeMaTHYeCKOro s3blka. TakuM o0pa3oM, MOXHO YTBEpXKAaTh, YTO COJEP>KATEIbHOH U
CTPYKTYpPHOM 0COOEHHOCTBIO Kypca «Anredpay sBIISIE€TCS €ro HHTErpPUPOBAaHHBINA XapakKTep.

Copnepxanue JuHUM «Yucna W BBIUMCIEHUS» CIYKUT OCHOBOM i JajbHEHIIero
W3Y4YCHHUS] MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIUXCS JOTHYECKOTO MBIILICHHUS,
(OPMHUPOBAHHIO YMEHUS I0JIb30BAaThCSI AITOPUTMAMH, a TAKXKE MPHOOPETCHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOAUMBIX IS MMOBCEAHEBHON >XKM3HU. Pa3BuUTHE MOHATUS O YHCIE B OCHOBHOM
IIKOJIE CBSI3aHO C palMOHAIbHBIMU M HPPALUMOHAIBHBIMU YHCIaMHU, (DOPMHUPOBAHUEM
IIPEICTABICHUM O IEHCTBUTEIBHOM YHUCIIE. 3aBEPIICHNE OCBOCHMS YHCIOBOW JINHUU OTHECEHO K
cTapiieMy 3BeHY 00111ero oopa3oBaHusl.

Conepxanne JByX anreOpandeckux JHMHUH — «AnreOpanyeckue BBIPRXKEHUS» H
«YpaBHEHUS U HEPaBEHCTBa»  CHOCOOCTBYeT  (OpMUpPOBaHHMIO y  OOydaromuxcs
MaTeMaTHYeCKOro amnmapara, HeoOXOAUMOIro Ui pelIeHHs 3aJad MaTeMaTHUKH, CMEXHBIX
NPEIMETOB U IMPAKTUKO-OPHEHTUPOBAHHBIX 3a/1ady. B OCHOBHOH Ikoje y4eOHBIH MaTepual
TPYNIHUPYETCS BOKPYT pallMOHAIbHBIX BBIpAKEHUN. Anredpa JeMOHCTPUPYET 3Hau€HUE
MaTEMaTHKU KaK $3bIKa JUIsl TIOCTPOEHUS MaTEeMaTH4EeCKMX MOJEINEH, ONMCaHUs INPOLECCOB U
SIBJIGHUN peanbHOro mMupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe JajbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOAMMOro, B YAacTHOCTH, JUISI OCBOGHMs Kypca
nHpOpMATUKH, W OBJAJCHUE HaBBIKAMHU JIEYKTUBHBIX paccyxkaeHuid. [IpeoOpasoBanue
CUMBOJIbHBIX (OpPM BHOCUT CBOH CHEIU(PHUUECKHI BKJIaX B pa3BUTHE BOOOpa)XKeHH,
CIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPYECTBY.

Copepxanue QpyHKIHOHAIBHO-TpapUUeCKON JTMHUN HAEJIEHO Ha MOJIyYeHHe
HIKOJIbHUKAMU 3HAaHUH 0 QYHKIMSIX KaK BaKHEHIIe MaTeMaTUYecKol MOJIENH JIJIsl OITMCAHUS U
HCCIIEIOBaHMs pa3HO-00pa3HbIX MPOIIECCOB U SIBICHUN B Tpupojie U obmectBe. M3ydyenue aToro
MaTepHala crocoOCTBYET Pa3BUTHIO Y 00YUaIOUINXCSl YMEHHSI HCIIOIb30BATh Pa3INUHbIe
BBIPA3UTENbHBIE CPEJICTBA S3bIKa MATEMaTHUKU — CIIOBECHBIE, CUMBOJINYECKHE, IpaduyecKue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEJICTABICHUHI O POJIM MAaTEMAaTUKU B Pa3BUTUH LIMBUIM3ALUN
U KyJIbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CormacHo yueOHOMY IJIaHy B 7—9 Kjaccax m3ydaeTcs y4eOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOLIHME OCHOBHBIE pa3lieibl coiepkKaHus: «Uucia ¥ BBIYHCICHUSY,
«AnreOpanuecKkre BbIPAKEHUA», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIMNY.

VYueOHbIi MJ1aH HA H3y4eHHe anreOpnl B 7-9 Kkitaccax 2 yaca B Heaenmto (68 Jaca B 1oj1) B
TEUEHHUE KaKIO0T0 rojia 00y4eHusI.

CopepxaHue 1 peAMETHBIE PE3yIbTaThl pa3padbaTbiBaeMoil 00pa3oBaTeIbHON
IPOrpaMMBbI IOJKHBI ObITh HE HUYKE COOTBETCTBYIOIIETO COJIEPKAHUS U MTPEAMETHBIX
pe3yabpTaToB DeepanbHON afanTUPOBAHHON OCHOBHOW 00pa30BaTEIbHOM MPOTPAMMBI.

COHEPXAHUE YYEEHOI'O KYPCA (I10 TOJAM OBYYEHIA)

ConepxaHue U MPEMETHBIE PE3yJIbTaThl pa3padaThiBaeMOil 00pa30BaTEIBHON MPOTPAMMBI
JIOJDKHBI OBITh HE HIDKE COOTBETCTBYIOIIECTO COJCPKAHUS U MPEAMETHBIX PE3YJIbTATOB
®denepanbHON aAaNTUPOBAHHON OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI.

7KJIACC

Yucna u eviuucnenusn

PanuonaJbHBIE YHCIA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IIEPEXO0]T OT OAHON (POPMBI 3amucH Ipodeii K
npyroii. [lonsTHe panoOHaNbHOIO YKCIIa, 3alUCh, CPABHEHUE, YIIOPSAA0YMBAHUE PALIMOHATIbHBIX
grcen. ApudMeTHuecKue IeiCTBUS C pallMOHAILHBIMU YnciiaMu. Perienne 3a1a4 u3 peaabHOi
IIPAKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJIbHBIM [10Ka3aTeNIeM: Ollpe/ieJIeHUE, IPeoOpa3oBaHre BbIPAXKEHUN Ha
OCHOBE OIpE/IEICHNUS, 3a1Ch OOIBIINX YHUCEIL.

[TpoueHTsl, 3anuch NPOLIEHTOB B BUAE ApOoOU U ApoOu B BUAE IPOLEHTOB. Tpy OCHOBHBIE
3a/1a4¥ Ha IPOLIEHTBI, PELICHUE 3a/1a4 U3 PEeaIbHON IIPAKTUKU.

[TpuMeHeHre IpU3HAKOB JEIUMOCTH, Pa3okKEHHE HA MHOXKUTEIN HaTypaIbHbIX YUCEI.
PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IIpsiMasi U 00paTHasi MPONOPLHUOHAIBHOCTH.

Ancebpauueckue evipajrceHus

ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonycTUMbIE 3HAaUEHHUS
nepeMeHHbIX. [IpeacTrapneHne 3aBUCUMOCTH MEX Y BETMYMHAMU B BUJie GopMyJibl. Beruncnenus
1o opmymam.

[TpeoOpa3zoBaHre OYKBEHHBIX BBIPAKEHUMN, TOXK/IECTBEHHO PAaBHbIE BHIPAYKEHUS, IIPAaBUIa
peoOpa3oBaHusl CyMM U MPOU3BEIEHUM, IPaBUIIa PACKPBITHS CKOOOK M PUBEACHNUS MOA0OHBIX
CJIaracMbIX.

CBolicTBa CTENEHN C HATYPAJIBHBIM IIOKAa3aTEIEM.

OpnHounnenbl 1 MHOTOWIEHBI. CTenenb MHOrowieHa. CloxKeHHe, BRBlUNTaHUE, YMHOKEHHE
MHOTO4JIEHOB. POpPMYJIbI COKPAIIEHHOTO YMHOKEHHUA: KBalpaT CyMMBI U KBaJpaT pa3HOCTH.
®opmyJiia pa3HOCTH KBaApaTOB. Pa3iiokeHre MHOTOYJIEHOB HA MHOKHUTEH.

Ypasnenusn

VYpaBHeHUe, KOpEeHb YpaBHEHUSI, IPaBUiIa IPeoOpa30BaHus ypaBHEHUs, pABHOCHIIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, YUCIIO KOPHEH JINHEWHOIO YPaBHEHHS,
penieHue JIMHENHbIX ypaBHeHUH. CocTaBiIeHNEe YpaBHEHUH 10 YCIOBUIO 3a1aun. Pemenne
TEKCTOBBIX 3aJ]ad C TIOMOIIBIO YPABHEHUH.

Jluneiinoe ypasnenue c 08yms nepemeHHbiMu u e2o epagux. CucreMa IByX JTUHEHHBIX
ypaBHEHMH ¢ IByMs NepeMEeHHBIMU. Perienue cucreM ypaBHEHHH criocoOOM MOJCTaHOBKH.
[Ipumeps! penieHrs TEKCTOBBIX 3a]a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUH.

Koopounamut u cpagpuxu. @ynxkyuu



Koopaunara Touku Ha npsimoii. HuciioBble TpoMexyTKH. PaccTosiHre Mex 1y 1ByMst
TOYKaMU KOOPJAUHATHOW MPSAMO.

[IpsamoyronbHas cucreMa KoopauHat, ocu Ox u Oy. AGcuucca 1 OpAMHATA TOYKH HA
KOOpauHATHOH 1uiockocTu. [Ipumeps! rpadukos, 3an1anHbix hopMynamu. UteHue rpagukon
pealbHBIX 3aBUCUMOCTEM.

[Tonsitue hynkuuu. I'paduk Gynkuu. CorictBa Gpynkiuii. JInneitnas pyHkuus, eé
rpaduk. I'paduk pynkuun y = kx + b. I paguueckoe pewienue nuneiinvix ypasHenuil u cucmem
JIUHEUHBIX YPABHEHUL.

S8KJIACC

Yucna u eviuucnenun

KBanparublii KopeHb u3 uncina. [lonamue 06 uppayuonanroHom uucue. [ecamuynvle
npubnudicenus uppayuonaivhslx yucen. CBoiicTBa apupMeTHUECKHX KBaAPaTHBIX KOPHEH U UX
IpUMEHEHHE K IPe0Opa30BaHUIO YMCIIOBBIX BRIPAKECHUN M BHIYUCIICHUSAM. /[eticmeumenvHule

yucaa.

Crernenb ¢ 1enbIM 1okaszaresneM u e€ cpoiicTBa. CTaHapTHAsI 3alMCh YKCIa.

Aneedpauueckue eviparxcenus

KBazpaTHblil TpEXUIIEH; pa3I0KEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIIN.
Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpamdeckoit apodu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHHE, JleJIeHue alnredpandeckux apoOeil. ParoHanbHble BBIpa)KEHUS U UX
npeoOpa3zoBaHue.

Ypasnenus u nepasencmea

KBanpaTtHoe ypaBHeHHe, (hopMysia KOpHEll KBaJlpaTHOro ypaBHeHuUs1. Teopema Buema.
Pemenue ypaBHeHUH, CBOAAIIMXCA K JMHEMHBIM U KBaJpaTHbIM. IpocTeiiiue npoOHo-
palOHaIbHbIE YPaBHEHUS.

I'pagpuueckas unmepnpemayus ypagrnenuu ¢ 08yMsa NePeMeHHbIMU U CUCTNEM NUHETHBIX
ypasHenuii ¢ 08yms nepemennvimu. IIpuMepsl peleHus: CUCTEM HEJIMHEMHbBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3aa4 aNredpandeckum Crocooom.

UucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NIEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JInHeiiHbIe HEpaBEHCTBA ¢ OJIHOM nepeMeHHON. CucTemMsl
JIMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHO.

Dynxkyuu

[Tonstue Gynxuu. O61acTh onpeneneHuss 1 MHOXKEeCTBO 3HaueHUH GyHkimu. CriocoObl
3aanus QyHKIIAN.

I'padux Gpynkiuu. YreHne cBoicTB GpyHKIMU 10 €€ rpaduky. [Ipumeps! rpadukon
GyHKIUH, OTpaXkaroliX peajabHble IPOLECCHI.

OyHKIMY, ONHMCHIBAIOIIUE MPSAMYIO U 00paTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HX

rpaduku. @ynkuun y = x4y = X,y = [, y =—.
I'pagpuueckoe pewenue ypasmnenuii u cucmem ypagHeHuu.

9IKJIACC

Yucna u evluucinenus

JelicTBUTEILHBIE YHCIA

PanmoHaiibHBIC YWCIA, UPPAYUOHATbHBLE YUCAA, KOHEYUHblEe U OeCKOHeUHble 0eCsmuyHble
Opobu. Mmuodcecmeo OellcmeumenbHbIX Yucel, Oelucmeumenvhvle Yucia Kak OecKOHeuHble
decsaimuunvie Opodbu. Bzaumno o00Ho3HaAUHOE coomeemcmeue  MeHCOy — MHOHMCECMBOM
OelicmeUumenbHblX Yucesl U KOOpOUHAMHOU NPIMOLL.

Cpasnenue Oelicmeumenvhbix uucel, apupmemuieckue 0eticmaus ¢ 0eticmeumenbHbIMU



uucramu.

N3mepenusi, npudIMKeHUs1, OLeHKH

Pa3zMepbl 0OBEKTOB OKPYKAIOLIEr0 MHpa, JUIMTEIBHOCTh IPOLECCOB B OKPY)KAIOLIEM
MHUDE.

[TpuOnmx€HHOE 3HAUYEHUE BEJIWYMHBI, TOYHOCTh NpuUOMMKeHUs. OKpyrieHHe 4YHCel.
IIpukuaKa ¥ OLIEHKA Pe3yJIbTaTOB BHIYMCICHUN.

Ypaeénenus u nepasencmea

YpaBHeHus ¢ OIHOM NepeMeHHOM

JIuneitHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOISIIIIMXCS K JTMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMM, CBOZISIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHME. [Ipumepvl peuienus ypasHenuil mpemvel u 4emeépmou cmeneHet
DPA3104CEHUEM HA MHOJHCUENU.

Pemenne npoOHO-paniMOHAIBHBIX YPaBHEHUH.

Penienne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM METOIOM.

Cucrembl ypaBHeHU

VYpaBHeHHE ¢ ABYMSI NIEpEMEHHBIMH U ero rpaduk. Pemenue cucrteM ABYX JTHMHEWHBIX
YPaBHEHUI ¢ AByMs IepeMEHHBIMU. PemnieHue cucreM ABYX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoi cteneHu. ['paduueckas uHTEpHpeTalus CUCTEMbl YPaBHEHUN C
JBYMsI IEPEMEHHBIMHU.

Pemienne TekCTOBBIX 3a7a4 aNreOpandecKuM CrocoOOM.

HepagencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOH. PemieHue cuctem IMHEHHBIX
HEpaBEHCTB C OAHOH mnepeMeHHO. KBangpaTHble HepaBeHCTBa. I 'paduueckas WHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

Dyukuyuu

KBagparuunas ¢yukius, e€ rpaduk u coiicta. [lapabomna, KOOpauHATH BEPIIUHBI
napaboIibl, OCb CHMMETPHUH 11apadoJIbl.

I'papuku GyHKLIHI: v = kx, v =k + b, y =x%
y =4/, y = -1 uX CBOMCTBA.

Yucnoevie nocnedosamenvnocmu

Omnpenesienne U coco0bI 32IaHUS YN CJIOBBIX M0CJIE10BATEIbHOCTEH

[ToHsATHE YNCIOBOM MOCEI0BATEILHOCTH. 3aJaHUE TTOCIIEIOBATEIbHOCTH PEKYPPEHTHOU
dhopmymoit u popMyIoi n-ro YieHa.

ApudmMernyeckasi M reoMeTpUYecKas MPOrpeccum

Apudmerrnueckas u reomeTpuieckas mporpeccuu. opMyIibl 7-To YieHa
apu(MeTHyeCcKo U reOMeTpUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 YJICHOB.

Hszo06pasicenue unenos apughmemuyeckoli u 2eomempuieckou npo2pecculi moukamu Ha
KOOpOUHamuou niockocmu. Jluneunwiil u s3xcnoneHyuaivHuiil pocm. CiodicHvie npoyeHmai.

KoHTpo/IbHO-M3MepHUTeIbHbIE MAaTEePUAJIbI

[TpoBeneHmne OLEHKH TOCTHKEHUH MIIaHUPYEMBIX PE3yJIbTaTOB OCBOEHUS y4E€OHOTO
npeaMeTa IpoBOIUTCS B (popMe TEKYIIEero U pyOexHOro KOHTPOJIS B BUJIE: KOHTPOJIbHbIE
paboThl, CaMOCTOSITENIbHBIE PAOOTHI, 3aYEThl, MATEMAaTHUYECKHUE TUKTAHTHI, MPAKTUYECKUE
paloThl, TUCHMEHHBIN OTBET 110 MHIUBUAYAJIbHBIM KapTOUKaM-33aHUSAM, TECTUPOBAHUE.

Hns oOyuatomuxcs ¢ 3[1P Bo3MoxkHO U3MeHeHue GopMyTUpOBKY 33aHUHN Ha
«TIOIIATOBYIOY, aJaNTAIUIO MPEAIaraéMoro 00y4aromemMycsi TECTOBOTO (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepHalla: UCIIOJIb30BaHUE YCTHBIX M MUCbMEHHBIX HHCTPYKIUH, YIIPOLICHHE
JUIMHHBIX CJIOKHBIX (DOPMYJIHPOBOK HHCTPYKIIMM, pELIEHHE C OMOPOil Ha allropuT™, o0pasell,
HCIOJIb30BaHUE CIIPABOYHOM MH(OpPMAIIHH.



ININTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIIET'O

OBPA3OBAHUAINYHOCTHBIE PE3YJ/IBTATDI:

MOTHUBAIM K 00y4EeHHIO MaTEMaTHKE U 1eJIeHalpaBIeHHON II03HaBaTEeIbHON
JeATeNbHOCTH;

HOBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO AEATEIbHOCTb,
TpeOYIOUIYI0 MaTeMaTHYECKUX 3HAHUH, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTUX JIOCH;

CIOCOOHOCTH 0CO3HABATH CTPECCOBYIO CUTYAITUIO, OBITH TOTOBBIM JICHCTBOBATH B
OTCYTCTBHE rapaHTHH yCIIEXa;

cnocoOHoCcTh o0yuatomuxcs ¢ 3[TP k ocozHaHMIO CBOMX JAe(DUITUTOB U MIPOSBICHUE
CTpEMJICHHS K UX NPEOJI0ICHUIO;

CIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTH JIOCTUKHMBIC TICTIH;

YMEHUE pa3inyaTh yueOHbIe CUTYalH, B KOTOPBIX MOKHO JI€MCTBOBATbCAMOCTOSATENBHO,
Y CUTYyalluH, TJI€ CIIEAYET BOCIIONIB30BATHCS CIIPABOYHOMN MH(OpMAIHEn I IPYTUMHU
BCIIOMOTaTeJIbHBIMU CPEACTBAMU;

CIOCOOHOCTh MEPEHOCUTD TIOTYYECHHBIE B X0/1€ 00YUEHUS 3HAHUS B aKTYAIBHYIO CUTYaITUIO
(Ipu pereHnH KUTEHCKUX 3aa4, TPeOYIOIUX MaTeMaTHYEeCKUX 3HAHUI);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUSX U MPABHIIAX MPOBEICHUS MPOMEKYTOUHOM
Y UTOTOBOM aTTeCTallUH;

OBJIa/ICHUE OCHOBaMH (PMHAHCOBOW TPaMOTHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI
Osnaoenue yHugepcanbHbiMu y4eOHbIMU NOZHABAM EIbHBIMU OCUCMGUAMU:

yCTaHaBIMBATh MPUUYUHHO-CJIE/ICTBEHHBIEC CBA3H B X0/I€ YCBOCHUS
MaTeMaTH4eCcKoroMarepuarna;

BBISBJISITH JEPUITUT JaHHBIX, HEOOXOUMBIX VISl peIlIEHUs TIOCTaBICHHOM 3a/1auu;

C TIOMOIIBIO YYUTEISI BRLIOUPATh CIIOCOO PEIICHHs] MaTeMaTHYeCKOH 3a1auu (CpaBHUBATh
BO3MOJKHBIE BAPUAHTHI PEIICHMUS);

MPUMEHATh U TIPEOOPa30BbIBATh 3HAKW M CHMBOJIBI B XOJ€ PEIICHUS MaTEeMaTHYECKUX
3azauy;

yCTaHaBIUBATh HCKOMOE M JTAHHOE NP PEIICHUH MaTeMaTHIECKOH 3a/1auu;

MOHUMATh U UHTEPIPETUPOBATH NHGOPMAITUIO PA3TMYHBIX BUAOB U (JOPM MPEICTABICHHUS;

WJUTFOCTPUPOBATH peIIaeMbIe 33/1a4d TPpaQUIeCKUMU CXEMaMU;

3¢ (HeKTUBHO 3alIOMUHATH U CHCTEMaTU3UPOBATh HHPOPMALIHUIO.

MOHUMATh M UCTOJIH30BaTh MATEMATUUECKHE CPEJICTBA HATJISITHOCTH (Tpadukw,
JUarpamMmbl, TaOJIHIIBI, CXEMBI U Jp.) A7 WILTIOCTPALlUU, HHTEPIPETallnH,
apryMeHTaIlnu.

Osnadenue ynueepcanbHolMu yuedOHbIMU KOMMYHUKAMUBHBIMU OCIICIGUAMU:

OpraHW30BBIBATh YIEOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEITLHOCTD C YUUTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 3a]1a4;

B3aMMOJICHCTBOBATh U HAXOAMUThH OOIIHE CIIOCOOBI Pa0OTHI; pabOTaTh B IPYIINe: HAXOAUTh
o0Iiee pelmieHue W pa3pemaTh KOH(PJIUKTHI Ha OCHOBE COTJIACOBAHUS TMO3HMIMNA U y4éTa
HWHTEPECOB; CIyIIaTh MapTHEPA;

dbopMynupoBaTh, ApTyMEHTUPOBATH U OTCTaWBaTh CBOE MHEHHUE;TPOTHO3UPOBATH
BO3HUKHOBEHHE KOH(IMKTOB TPHU HAJTUYMH Pa3HBIX TOUEK 3PEHHs W pazperiaTh KOH(IUKTHI
Ha OCHOBE Y4€Ta MHTEPECOB U MO3UIINI BCEX YUYACTHUKOB;

apTyYMEHTHPOBATh CBOIO TMO3HMIIMI0O M KOOPAMHHPOBATH €€ C TMO3UIMAMH IMapTHEPOB B



COTPYJIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM JeSITEIbHOCTH;

BBITMIOJIHATH CBOIO YacTh pa0OThI, JOCTUTATh KAUECTBEHHOTO pe3ylibTaTa MKOOPAUHHUPOBATh
CBOM JICHCTBUS C APYTMMH YJICHAMU KOMAaH/IbI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUNA MPOIYKT.

Oe¢n1adenue ynugepcanbHbIMu y4eOHbIMU PEYIAMUSHBIMU OCUCMEUAMU:

CTaBUTh LI€TIU, BIOMPATH U CO3/1aBaTh AITOPUTMBI I PeICHUS y4eOHbIXMaTeMaTHUYEeCKUX
npooseM;

IIJIAHUPOBATh U OCYIIECTBIATh AEATEIbHOCTD, HAIIPABICHHYIO HA pELICHUE 3a]1a4
HCCIIEIOBATENLCKOIO XapaKkTepa.

dbopMynupoOBaTh U yAEPKUBATH Y4EOHYIO 3a7auy, COCTABIATH IJIaH UIOCIEeI0BATEIbHOCTD
JIeHCTBHIL;

OCYIIECTBIISATH KOHTPOJIb 10 00pa3ily 1 BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBIL;
KOHTPOJIMPOBATH MPOIIECC U pe3yiIbTaT yueOHOM MaTeMaTHUECKON JAeITeIbHOCTH;

aJIeKBaTHO OIICHUBATh NMPABUJILHOCTh WJIM OIIMOOYHOCTH BBIMOJIHEHUs yueOHOM 3a1auu,

e€ 00OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

CIIMYaTh CTIOCO0 JACWCTBUS U €0 PE3yNIbTaT C 33IaHHBIM 3TaJIOHOM C LEJIbI0 OOHAPYKEHUS
OTKJIOHEHHU U OTJIMYUIA OT 3TaJOHa.

MPeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH pelIeHHH y4eOHOH 3a1auu;
MMOHUMAThH MPUYHHEI, 10 KOTOPBIMHE OB JIOCTUTHYT TPEOYEMBIN PE3yJIbTAT ACATCILHOCTH,
OTIpeeTIsATh NO3UTHUBHBIC U3MEHEHUS U HalpaBJeHUs, TpeOyromue AalbHenepadoThl;

peryaupoBaTh Clioco0 BBIPAKEHUS IMOLIUH.

HPEAMETHBIE PE3YJIBTATDBI

Pesynbrarel ocBoeHust yueOHOro mpeamMera «Marematuka (BKiIrodas anredpy, reOMeTpHIo,
BEPOSTHOCTh M CTAaTUCTHKY)», paclpeAciieHHbIC MO TrojaM OOydeHHUs, (OpPMYyIUPYIOTCS IO
MPUHLKITY 100aBIEHUS HOBBIX PE3yNbTAaTOB OT roja K IOy, YK€ Ha3BaHHBbIE B MPEIbIIYIINX
rojiax TMO3UIMH, KaK MPaBWJIO, JOCIOBHO HE TMOBTOPSIOTCS, HO YYUTBHIBAIOTCS (Pe3yJbTaThl
OUYEPETHOTO IoJ1a 0 YMOTYAHUIO BKIIOYAIOT PE3YNIbTaThl MPEABIAYIIHNX JIET).

MJIAHUPYEMBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUS PABOYEMN
MMPOI'PAMMBI KYPCA «AJITEBPA» (ITIO TOJAM OBYYEHUS)

OcBoenne yueOHOTro Kypca «Anredpa» Ha YpOBHE OCHOBHOT'O OOIIEro
o0pa30BaHMs IOJKHO 00eCIIeYnBaTh TIOCTHKEHUE CIEAYIONUX NMPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

7 KJIACC

Yucna u eviuucnenus

BeinonHATe, coderas yCTHbIE M MHUCbMEHHBbIE MPUEMBI, apu(pMETHUYECKHE NEHCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxomuTh 3Ha4YeHMs] YMCIOBBIX BBIPRXKEHUN; MPUMEHATh Pa3HOOOpa3HbIE CHOCOOBI U
OpUEMBl  BBIUMCIIEHUS 3HAYEHUH JIPOOHBIX BBIPAKEHUH, CcOIEpXKAIUX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH.

Ilepexoautb oT oHON (OPMBI 3aIIMCH YHCEN K ApYyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTHU B OECKOHEUHYIO JECATHYHYIO
npoOb). CpaBHUBATh U YIOPSA0UYHMBATH PAIIMOHAIBHBIE YHCIIA.

OKpyrJTh yncIa.

BBINOMHATE NPUKKUIKY U OLIEHKY pPe3yJibTaTa BBIYMCIEHUH, OLEHKY 3HAUEHUN YHCIOBBIX
BBIPAKEHU.

BbIMoOnHATE AEHCTBUS CO CTENEHSIMU C HAaTypaJbHBIMU TOKa3aTelasiMHU (C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).



[TpuMeHATh NPU3HAKU AETUMOCTH, Pa3I0kKEHNE Ha MHOKUTENIN HATYPaJIbHBIX YUCEIL.

Pemate mpocreiinme MpakTHKO-OPUEHTUPOBAHHBIE 3a]laud, CBSI3aHHBIE C OTHOLIECHHEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIWYMH, NPOLEHTAMM; HHTEPIPETUPOBATH PE3YJIbTAThI
pemieHust 3ahady ¢ y4y€TOM OrpaHMYEHUHM, CBS3aHHBIX CO CBOWCTBAMH pPaccMaTpUBaEMbIX
00BEKTOB.

Anzeopauueckue 8vlparcenus

OpueHTHpOBATLCS B MOHATHUSX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE ayireOpandyeckoi
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHns1 OyKBEHHBIX BBIPAQXKEHUI ITPU 33/1aHHBIX 3HAYCHUSX NIEPEMEHHBIX.

BhImonHATE peoOpa3zoBaHus LENOTO BRIPAXKEHHUSI B MHOTOWICH PUBEACHUEM MOJO0HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINONMHATE YyMHOXEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOIOWIEHa Ha MHOIOYIEH,
IpUMEHATh (OpMYJbl KBajJpaTa CyMMbl M KBajpaTa pPa3HOCTU (C ONOPOH Ha CIPABOYHYIO
UHGOPMAIIHIO).

Ocy1ecTBIATh pa3iokeHUe MHOIOWJICHOB HAa MHOMHUTEIM C IOMOLIbIO BBIHECEHHS 3a
CKOOKH OOILIET0 MHOXKHUTENS, TPYNIHPOBKH CIIAaraeMbIX, MPUMEHEHUS (HOPMYI COKPAIIEHHOTO
YMHOXEHHSI (C OTOPOi Ha CIIPAaBOYHYIO HH(POPMAITHIO).

[IpumensTb mnpeoOpa3oBaHUs MHOTOYIEHOB Ul PELIEHUS pa3IuyHbIX 3a1ad U3
MaTeMaTHKHU, CMEXXHBIX IPEAMETOB, U3 PEaTbHOMN MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMU MOKA3aTENsAMU Ul IpeoOpa3oBaHUs
BBIpXEHUH (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Ypasuenus u nepasencmea

Pemiate nuHelHble ypaBHEHUS C OJHOM NEPEMEHHOM, MPUMEHss MpaBWia repexoja oT
UCXOJHOTO ypaBHEHUS K pPAaBHOCWIbHOMY eMy. I[IpoBepsATh, SBISETCS JUM YUCIO KOPHEM
yYpaBHEHHUSL.

Wwmerts mpencraBineHne o rpaduyeckux METoJaX MpU PEUICHUU JIMHEHHBIX ypaBHEHUH H
UX CHUCTEM.

[lonOuparps mpumepsl Nap 4Yuceld, SBISIIOIIMXCSA PELICHUEM JIMHEHHOro YpaBHEHMs C
JBYMsI IEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IIJIOCKOCTUM TpaduK JMHEMHOrO YpaBHEHUSI C JBYMs
MIEPEMEHHBIMH; MOJIb3YSICh IPauKOM, IPUBOAUTE IPUMEPHI PELICHUS YPaBHEHHUS.

Pemarp cuctembl ABYX JMHEHHBIX YpaBHEHUH C JABYMs NEPEMEHHBIMH, B TOM YHCIE
rpadudecku (¢ ornopoi Ha aNropuTM y4eOHBIX JeHCTBUIA).

CocTtaBndth (11ocjie COBMECTHOTO aHAJN3a) U pelllaTh JUHEHHOe ypaBHEHUE WM CUCTEMY
JMHENHBIX YPaBHEHMI MO YCIOBUIO 3a/la4l, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MTOJIYYEHHBIN pe3yibTarT.

Koopounamut u cpagpuxu. @ynxyuu

N300paxkaTh Ha KOOPJAMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAWHATaM, JYy4H, OTpPE3KH, MHTEpBalbl; 3allUChIBaThb YHUCIOBbIE IPOMEXKYTKH Ha
anreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpJMHATaM; CTPOUTH
rpaduky JuHeHHbIX GyHKuuid. CTpouts rpaduk GyHkun y = kx + b.

OnuceiBaTh € MOMOLIBIO (YHKIUI W3BECTHBIE 3aBUCMMOCTH MEXIYy BeIMUYMHAMU (110
AITOPUTMY Y4EOHBIX JEHCTBHI): CKOPOCTh, BPeMsl, pacCTOSTHHUE; 1IeHa, KOJTUYECTBO, CTOMMOCTb;
MIPOU3BOIUTEIILHOCTD, BpeMs, 00bEM pabOTHI.

Haxoaute 3HaueHune GyHKIMHU 110 3HAYCHHIO €€ apryMeHTa.

[Tonnmatp rpaduyeckuii cmocod MpeacTaBICHNUs U aHadu3a WHPOPMAIINH; U3BJICKATh U
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.



8 KVIACC

Yucna u évtuucnenusn

Hcnonp30BaTh HayvajabHbIE MPEACTABICHUS O MHOYKECTBE JEHCTBUTENIBHBIX YMCEN JUIS
CpPaBHEHHUS, OKPYIJICHUS M BBIYHMCICHHI; M300pa)kaTh AEUCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPIAHMHATHOU IIPSIMOA.

[IpuMeHsTh MOHATHE apUPMETHUECKOTO KBAaJPATHOTO KOPHS; HAXOAWUTh KBaJpaTHbIC
KOpDHH, HUCHOJB3ysd Tpd  HEOOXOAMMOCTH  KalbKYJISATOP;  BBHINOJHATH  MPOCTEHIINE
peoOpa30BaHUs BEIPAKEHUH, COAepKAIINX KBAAPAaTHbIE KOPHH, UCIIOJIB3YS CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YHCEN C MOMOMIBIO JECATHYHBIX APoOei u
creneHel yucina 10.

Anzeopauueckue 8vlparcenus

[IpuMeHsTh TOHATHE CTEMEHH C LENbIM IO0Ka3aTelieM, BBIIOJNHITH MPEoOpa30OBaHU
BBIPAKEHUH, COJEp)KALMX CTEHNEHU C LEJbIM I0Ka3aTelaeM (C HMCIOIb30BAaHUEM CIIPaBOYHOU
nH(popMaIun).

BbINONHATE HECIIOKHBIE TOKIECTBEHHbIE NMPe0o0pa30BaHUs PAlMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOYJICHAMU H aNTre0panyecKuMu APOOSIMH.

PackiiagpiBaTh KBaipaTHbIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHMs BBIPAKEHUN JUIS  pEIICHUS Pa3MYHbIX 33734 U3
MaTEMaTHKH, CMEXKHBIX IPEIMETOB, U3 PEATILHON MPAKTUKH.

Ypasunenus u nepasencmea

Pemarp nuHeliHble, KBaJIpaTHbIE ypaBHEHHUS (C HCIOJNB30BAHHEM CIIPABOYHOM
nHpOpPMAINY) U PallMOHAIBHBIC YPaBHEHUs, CBOISALIMECS K HUM, CHCTEMBI JIBYX YPaBHEHHH C
JBYMSI IEPEMEHHBIMHU.

[IpoBoanTH pOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
MpUMEHEHHEeM TrpaduuecKuX TMpeAcTaBleHuil (yCcTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMAa YpaBHEHHH pEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIP.) C OIOPON Ha alrOPUTM y4eOHBIX
IEUCTBUIA.

[lepexonuTh OT ciOBEeCHOM (QOPMYIMPOBKM 3a7aud K e€ anreOpandeckod MOJAENTH ¢
IIOMOLIBI0 COCTAaBJICHHWS YPaBHEHUS WM CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥l MOJyYEHHBIN pe3ysbTar.

IIpuMeHsTh CBONMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; pelIaTh JIMHEIHbIE
HEpPAaBEHCTBA C OJIHOM NEPEeMEHHONM W HX CHUCTEMbI; J1aBaTh TIpapHUUecKyl HWILIOCTPALIIO
MHO’KECTBA PEILIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

Dynxkyuu

OnepupoBarh Ha 0a30BOM YpOBHE (PYHKIMOHAIbHbIE MOHATUS M S3bIK (T€PMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUA); ONPENENiTh 3HaueHue (YHKIUU MO 3HAUYECHUIO apryMEHTa;
OIIpeIeNIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky.

Ctpouth TpaQuKu >jIeMeHTapHbIX (QyHKIMi Buma, y = x%, y = x°, y =+ , y =—;
OINUCHIBaTh CBOMCTBA 4YHCIOBOM (QYHKIMU 1o e€ rpapuky (Ipu HEOOXOIUMOCTH C
HaIpaBJIAIOIIEeH TOMOIIBIO).

IKJIACC

Yucna u eviuucnenus

CpaBHMBATh U YIIOPSIOYMBATH PAllMOHAIBHBIE U HPPAIL[MOHAIBHBIC YHCIIA.

BoimonuaTe apudmernyeckue 1eHCTBUS C palliOHATBHBIMU YUCIIaMH, COYETasl YCTHBIE U
IIACbMEHHBIE IIPUEMBI, BBITIOIHATH BEIYUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMH.

HaxonuTts 3Ha4eHUs CTENEHEN C LEIBIMU ITOKA3aTEeNSIMU U KOPHEW; BBIYUCIIATh 3HAYEHUS
YHUCJIOBBIX BBIPAKECHUN.

OxpyryisiTh NEHCTBUTENbHBIE YHCIIA, BBIIOJHATH NPUKHUAKY pe3yjbTaTa BBHIYUCICHHH,
OLICHKY YHCIIOBBIX BBIPAKCHU.



Ypaeénenus u nepasencmea

Pemarp 5uHelHBIE W KBaJpaTHbIE YpPAaBHEHUS, YpPaBHEHUS, CBOJSILIMECS K HUM,
npocTeire ApoOHO-pallMOHAIbHbBIE YPAaBHEHMSL.

Pemate npocreimme cuCTeMsbl IBYX JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU U
CHCTEMBI JBYX YPaBHEHUIl, B KOTOPBIX OJHO YPAaBHEHUE HE SBJSETCS JIMHEHHBIM (110 BU3YaJIbHOM
orope).

Pemate mpocreiinive TEKCTOBBIE 3aJayM anreOpandeckuM CHocoOOM C IMOMOUIbIO
COCTAaBJICHUS YPaBHEHUS MJIM CUCTEMBI JIBYX YPaBHEHHMH € ABYMS [IE€PEMEHHBIMHU.

IIpoBoauTh NpOCTENIINE UCCIIEOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
IpUMEHEHHEM TIpadu4ecKuX NpeACTaBiIeHUN (YCTaHABIMBAaTh, HWMEET JIM YpaBHEHHE WIIH
cucTeMa ypaBHEHHI peleHmsl, €ClIi UMEET, TO CKOJIBKO, U Ip.).

Pemarp snHeliHblE HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTb pELICHUE
HEPABEHCTB HA YHMCJIOBOW IIPSIMOM, 3allUCHIBATH PEIICHUE C IIOMOILBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIIKE
KBaJ[paTHOE HEPaBEHCTBO; M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSMOH,
3alMCBIBaTh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHBIX 3a/1a4.

Dyukuyuu

Pacrnio3HaBaTh (pyHKIMHU U3y4eHHBIX BUIOB. [I0Ka3bpIBaTh cCXeMaTUYECKH PACIOJIOKEHHE
Ha KOOPJMHATHOM IJIOCKOCTH rpaukoB GyHKIuMA Buga: y = kx, y=kx+ b, y=ax’ + bx +c, y =

x°,y = v/, ¥ = —B 3aBUCHMOCTH OT 3HaueHHUI1 KO3(PHUIMEHTOB; OMMCHIBATH CBOICTBA (DYHKIIMIA.

Crtpouth W U300paxkarh CXEMATHYECKH T'padUKU KBAIPATUYHBIX (YHKIIHH, OMUCHIBATH
CBOMCTBA KBaIpaTUUHBIX (DYHKUIUH 1O UX rpaduKam.

Pacnio3naBate  kBajmpaTuuHyto GQyHKIHIO 10 (opmysie, TPUBOAUTH IMPUMEPHI
KBaJIpaTHYHBIX (QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacnio3naBath apuMeTH4ecKyr0 U reOMETPUUECKYIO0 IIPOrPECCUU MPHU Pa3HBIX CIOcoOax
3aJJaHuUS.

BrIMoOTHATE BBIYUCICHUS ¢ HCTOJb30BaHUEM (POpPMYIN n-TO WieHa apuPMETUYECKON U
T€OMETPUUYECKON MpOorpeccuid, CyMMBbI TEpBBIX 7 YIEHOB (C OMOpOM Ha CIPaBOYHYIO
nH(pOpMaIHIO).

Pemate 3amauu, cBsi3aHHBIE ¢ YMCIOBBIMU MOCJIEIOBATEILHOCTSIMU, B TOM YHUCIE 3a7a4H
W3 peabHOM XKU3HU (C UCTIOIB30BAaHUEM KATBKYISATOPA, TU(DPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 TOJAM OBYYEHUA)

TemaTtuueckoe IIAaHUPOBAHUE U KOJIUYCCTBE 4aCOB, OTBOJUMBIX Ha OCBOCHUE Ka)I(,HOﬁ TEMBbI y‘IC6HOFO Kypca

«Anrebpay ananTUPOBaHHON OCHOBHOW 00pa30BaTeIbHON IPOrPaMMbl OCHOBHOTO O0IIIEro 00pa30BaHMs 00YUArOIIUXCS C 3aIePIKKOU
MICUXUYECKOTO Pa3BUTHSI, B LIEJIOM COBIIAJIAIOT C COOTBETCTBYIOLIUM pa3zieJoM pabodeniporpaMMbl ya4eOHOTO Kypca «Anredpa
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIETr0 00pa3oBaHUs

7 KJIACC
KounvecTBO 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbie
Ne /it P Konrpoasubie | IlpakTnueckue (ubp )
NMPOrpamMMbl Bceero o0pa3zoBaTe/ibHbIE
padoTsI padoTbI
pecypcsl
| Yucna 1 BeIUKCIIeHUs. PalinoHanbHbIe 19 1 0 bu6mmoteka [IOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
2 A 1 1 0
AIrCOPAMICCKHE BHIPLKCHHA ? https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
1 1
3 YPABHCHHUS! H HEPABEHCTBA 3 0 https://m.edsoo.ru/7f415b90
bu6nmmoreka [IOK
. 0
4 Koopmunatet u rpaguxn. OysKiym 15 ! https://m.edsoo.ru/7f415b90
bu6mmoteka [IOK
> Hosropenne i 06obmene 2 ! 0 https://m.edsoo.ru/7f415b690
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM undposbie
Ne i/ pasi Konrpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
bu6nmoreka [IOK
1 4 K 11 0 0
ucna v Beruncnenus. KBaapatasie KopHU https://m.cdsoo.rw/7f4 1 7af8
) Uucna u Beruncienusi. CTeneHs ¢ LelbIM 4 0 0 bubnmoreka [JOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKeHUsl. ) | 0 bu6mmoteka LIOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEeHUSI. 1 1 0 bubnnoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTtHbie 1 1 0 bubnnorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHuUs U HepaBeHCTBA. CUCTEMBI 10 0 0 bubnnoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka [IOK
.H 9 1 0
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa hitps2//m.cdsoo.w/ 741 7af8
butmoreka [JOK
) . 0 0
8 YHKIMH. OCHOBHEIE TIOHATHS 3 https://m.edsoo.ru/7f417af8
bu6nmmorexa [JOK
o | 0 0
0 YHKIIH. HucioBbIe GyHKIMN > https://m.edsoo.ru/7f417af8
bubnunotexa [IOK
IT 2 1 0
10 OBTOpeHHE H 0000meHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 KUIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undposbie
Ne i/ pasi Konrtpoasubie | IIpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
| Yucna v BeruuciaeHus. JleicTBuTeIbHbIe 6 0 0 bubnnorexa [JOK
4qyciia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y pPaBHEHUS C 10 | 0 bubmmoreka [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHcTBa. CHCTEMBI 10 1 0 bubnnoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7t419d08
bub OK
4 VYpaBHeHus 1 HepaBeHCTBaA. HepaBeHcTBa 12 1 0 htl‘/clsz:I/I;In(;.T;aeszic{_.[ u/7£419d08
bubmmoteka [IOK
) 12 1 0
> YHKIIHA https://m.edsoo.ru/71419d08
bu6nmmotexka [IOK
6 HucnoBkle NOCIEI0BATENLHOCTH 10 1 0 hitps://m.edsoo.rw/7£419d08
7 [ToBTOpeHue, 00001IeHNE, CHCTEMATH3AIIUS g 1 0 bu6nmmoteka [IOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 xaacc (68 u)

Ha3zBanue

pa3aeJia (TeMbl)
Kypca (4uciao

OcHoBHoOe coiep:xkaHue

OcHOBHbBIE BH/BI J€ATCJIbHOCTHA oﬁyqammnxcsl

4acoB)
Yucaa u [ToHsATHE PAalTMOHAIBHOTO YKCTIA. CucreMaTH3UPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUSL. Apudmerndeckue IeicTBUS C pallMOHATBHBIME YHCIIAMH. U ICCATUYHBIX IPOOSIX.
PannonajabHbIe CpaBHeHUe, YIOPSA0YMBAHUE PAITUOHATLHBIX YHCEIT. CpaBHHUBATH M YNOPSAA0YHUBATH APOOH, TPEOOPA3OBEIBAS TIPH
yucaa CreneHb ¢ HATypajIbHBIM MOKA3aTEIEM. HEOOXOUMOCTH  JECSATHYHBIE JpoOM B  OOBIKHOBCHHBIE,
(19 9) Pernrenne 0CHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 PEabHON | OOBIKHOBEHHBIE B JECATHYHBIC, B YAaCTHOCTH B OECKOHEYHYIO

MPAKTHKHU.
[Ipyu3Haku  AEIUMOCTH,  PA3JIOKEHUS
HATypaJbHbIX YUCEN.
PeanbHbie 3aBHCHUMOCTH. IIpsimas
MPONOPLUHOHATBHOCTH.

MHOXXUTCIIN

JECATUYHYIO IPOOB.

I[IpumeHsiTh  pa3HooOOpa3HbIe  CHOCOOBI W MPHEMBI
BbIYNCJIEHNS] 3HAYEHHU JPOOHBIX BBIPAKEHMH, COIEpKAIIUX
OOBIKHOBEHHBIC ¥  JECATHYHBIC JPOOHM: 3aMEHATH IPH
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JICCATUIHOMW, MPUBOJUTEH BBIpAKEHUE K (opMe,
HaubOosee ymoOHON [UIsi BBIUMCICHHM, MpeoOpa3oBHIBATH
JPOOHBIC BBIPAKCHUS HA YMHOXCHHE W JICJICHHE ICCSITHYHBIX
Ipo0Oeil K IEHCTBUAM ¢ IENBIMU YuciIaMu (TpU HEOOXOIUMOCTH ¢
HaIPaBJISIONICH TOMOIIIBIO).

IIpuBoauTH 4KcI0BbIe U OyKBeHHbIE NMPUMePbI CTEIEHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHSS 3HAYCHHS OCHOBAHWS
CTENEHU W IOKa3aTeis CTENEHH, HaXOIUTh 3HAUEHHsS CTENEHEH

Buza a’’ (a — moboe paruoHaIbHOE YKCTIO, 71 — HATYpPalIbHOE
YHUCJI0) C OTIOPOM Ha CTIPABOYHYIO HH(POPMAIIHIO.

[lonuMate cMbIca 3anmucH OOJBIIMX YHCEJ € MOMOUILIO
AeCATUYHBIX Ipo0eil U cTeneHel yucaa 10, npuMeHATh UX B
peajJibHbIX CUTYalMsX.

IIpuMeHSATH TPU3HAKHU JEITMMOCTH, PA3JIOKEHUS Ha MHOKUTEITH
HaTypaJbHBIX YHCET.

Pemats npocreiiue 3a1a4u Ha YaCTH, IPOLEHTHI, TPOIIOPLIUH,




Ha HaXOXJIeHHe JpoOu (MPOLEHTA) OT BEJIMYMHBI U BEJIMYHHBI 110
e€ npobu (mporeHTty), Apodu (IPOIeHTa), KOTOPHI COCTaBIISAET
onlHa BenuuuHa oT Apyroil. IlpmBoamTh, pa3dupars,
OLIEeHUBATH PA3JIMYHBIC PEIICHHUS, 3aMHCH PEUICHUH TEeKCTOBBIX
3ajay.

Pacno3naBaTh 1 00bACHATD, ONUPASACH HA ONIPEICTICHHS, IPSIMO
MPOIOPLIHUOHANIbHBIE u o0OpatHO IPONOPIUOHATILHBIE
3aBUCUMOCTH MEXy BEJIMUYMHAMHU; NPUBOAUTH MPUMeEPHI 3TUX
3aBHCHUMOCTEl M3 pealbHOTO MHpa, M3 JPYIHX Yy4eOHBIX

MPEIMETOB.
Pemarp mpocreiilue NpaKTHKO-OPHEHTHPOBAHHbIE 33/1a4H
Ha  JApo0W,  NPOUEHTHI, NpAMYK  H o0paTHy10

NPONOPUHOHAIBHOCTH, IPONOPLMH.

Auaredpauyeckue

BbIpa:KeHU sl
(19 4)

byksennsble Boipaxenus. [lepemennsie. [lonmyctrmsle 3HaueHUsA
nepeMeHHbIX. POPMYIIBI.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHIA, PACKPHITHE CKOOOK
U MIPUBEJICHUE MTOI00HBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM IIOKA3aTEIEM.
MHorouseHsl. Crnoxenue, BbIUMTAHUE, YMHO>KEHHE
MHOTOWIEHOB.  DPOpMyNnbl  COKpAIIEHHOTO  YMHOXKEHUS.
Pa3no)xeHre MHOTOYIEHOB HA MHOXHTEH.

OBaagers Ha 0a3oBOM YPOBHE anredpanyecKoi
TEPMHHOJIOTUEW U CUMBOJIMKOW, IPUMEHSATH €€ B IPOLIECCEe
OCBOEHHS yueOHOr0o MaTepHana.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPAKEHUN IIPU 3aJaHHBIX
3HaYEHUSX OYKB; BBINOJIHSTH BHIYMCIEHUS 1O (HOpMYIIaM.
BbInoHATHL peodpazoBaHus 1I€JI0T0 BhIPAKEHUSI B MHOTOUJIEH
IPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BbINOJIHATE  yMHOXXEHHE OJHOWIEHA HAa MHOIOWIEH U
MHOrO4JI€Ha Ha MHOTOWIEH, MPUMEHATh (OpMyINbl KBaJpara
CYMMBI U KBaJpaTa pa3HOCTH C OIIOPOM Ha CIIPAaBOYHYIO
UH(POpPMAIIHIO.

OcymecTBAATH Pa3IokKEHNE MHOTOWIEHOB HA MHOXKUTEIIH
MyTEM BBIHECEHHUSI 38 CKOOKU OOIIEro MHOXKUTENS, IPUMEHEHUS
dopMynBl  Pa3HOCTH  KBaApaTroB, (OpPMYyT  COKpAIIEHHOTO
YMHOEHHS C OMOPOI Ha CIIPAaBOYHYIO HHPOPMALIUIO.
IIpumensiTe mnpeoOpa3oBaHME MHOTOYJICHOB [UIsl pEIICHUS
pa3IMYHBIX 3a0a4 W3 MAaTEMaTHKH, CMEXHBIX MpPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS C HCTOPUEH Pa3BUTHUS MaTEMaTHKU.




YpaBHeHus
U HepaBeHCTBA
(13 v)

VYpaBHeHue, IIpaBUJIa npeoOpa3oBaHus YPaBHEHUH,
PAaBHOCUIILHOCTb YPaBHEHH.

JInnelHOE ypaBHEHUE C OJHOU NIEPEMEHHOMN

IIEPEMEHHOM, PEIICHNE JIMHEMHBIX ypaBHeHul. Pemenne 3anaq
C IIOMOILBIO YPAaBHEHHUH.

Jlunetinoe ypagnenue ¢ 08yMs NepeMEHHbLIMU U €20 2paduk.
Cucrema ByX JMHEHHBIX YPABHEHUH C ABYMs NIEPEMECHHBIMU.
Pemenne cucteM ypaBHEHHH CIIOCOOOM TMOJCTAaHOBKU U
CIIOCOOOM CIIOKEHHSL.

Pemarsp nuHeiiHOE ypaBHEHHUE C OJHON NTEPEMEHHOM, MPUMEHSIsI
NMpaBHJIa [EPEXo/ia OT UCXOIHOTO YPaBHEHHUS K PAaBHOCUILHOMY
emy Ooutee mpoctoro Buja. [IpoBepATH, ABISETCS T KOHKPETHOE
YHUCJIO KOPHEM YPAaBHEHMUS.

Iondupars nmpumepbl Nap 4YHCEN, SBISIOMIUXCA PEIICHUEM
JIMHEWHOIO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPJIWHATHOM TIUIOCKOCTH TpaduK JIHUHEHHOTO
YpaBHEHUS C JABYMS IEPEMEHHBIMU (IIpH HEOOXOAMMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM OMOpHBI); MOJNB3YICh TpapuKoM,
NPUBOAUTH MPUMeEPHI PEIICHUS YPaBHEHUSI.

HaxoauTs pemieHue CUCTEMBl IBYX JIMHEHWHBIX YPAaBHEHHUH C
JIByMsI IEPEMEHHBIMU C OIIOPO Ha AJITOPUTM yUEOHBIX JEHCTBUM.
CocTaBisiTh M pemiaTh YpaBHEHUE WM CUCTEMY YPaBHEHUU 1O
YCJIOBHIO 3aJayd, HWHTEPIPETHPOBATbH B COOTBETCTBHUU C
KOHTEKCTOM 3a/1aud TIOJIyYEHHBIM pe3yJbTaT € OINOpPOM Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpaguku.
DyHKUMHU
(154)

Koopaunara Toukn Ha mpsiMoil. YucnoBsle TPOMEKYTKH.
PaccrosiHre Mexny 1ByMs TOUKaMH KOOPJAWHATHOM NPSAMOKN
[IpssMoyronbHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. [Ipumepst
rpaduKoB, 3aJaHHbIX (GpopMyaaMu. UTeHne rpaKoB peaabHbIX
3aBUCUMOCTEH.

ITonarue ¢ynkuuu. I'paduk ¢yHkuun. CpoiicTBa (GyHKUHUI.
Jluneitnas  ¢yukuus. Iloctpoenune rpaduxa nMHENHHON
¢bynkuun. I'paduk pynkun y =kx +b.

H3o0paxatb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JYy4H, OTpE3KH,
MHTEPBAJIbl; 3aMCHIBATh UX Ha aJIreOpandeckoM SI3bIKE.
OtrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH I10 3a/laHHBIM
KOOpJMHATaM; CTPOUTh TpaUKU HECIOXKHBIX 3aBHCHUMOCTEH,
3aJJaHHBIX (QOpMyJlaMH, B TOM YHUCIIE€ C TOMOIIbI0 IHU(POBHIX
J1a00paTOpHiA.

IIpumensiTe, M3y4aTh NpenMMyIeCTBa, MHTEPIPETHPOBATH
rpaduyeckuii crmocod mpeacTaBieHus U aHAIM3a pa3HO00pa3HON
KU3HEHHOH HH(pOpMAIHH.

OcBauBaTh Ha 0a30BOM YPOBHE MOHATHE (YHKIINH, OBJIA/I€BAThH
(YHKIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBarp nuHeiiHyo ¢GyHKIuO y = kx + b, onmuchIBaTh
e€ CBOICTBA B 3aBUCUMOCTH OT 3HaYCHHUH KOOIPPUIIMEHTOB k U b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM IPaBUIIA).
Crponth rpadpuku auHeitHON QyHKIUN, QyHKIMU Y = kx + b




Hcnonb3oBaTh HuppoBHIe pecypcebl sl IOCTPOSHUS TpaguKoB
(GYHKIMA 1 U3yYEHUS UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEVHBIX 3aBUCUMOCTEN B PEAIIbHBIX
IIPOLIECCAX U SIBJICHHUSIX.

IloBTOpPEHUeE
H 00001IeHHe
(29)

[ToBTOpEHNE OCHOBHBIX MOHATHA M METOJIOB Kypca 7 Kjacca,
000011IeHNE 3HAHUIA.

BbiOupaTh, NpPUMEHATH  CHOCOOBI  CPAaBHEHMS  YHMCET,
BBIYMCIICHUH, peoOpa3oBaHui BBIPKCHUH, peneHus
YpaBHEHUI MPU HEOOXOAUMOCTH C HAIIPABIISAIOIIEH TOMOIIBIO.
OcyumiecTBIAATh CAMOKOHTPOJIb BBIIOIHAEMBIX JEUCTBUN U
CaMOIIPOBEPKY  pe3ysbTara BBIYHCICHHN, IPEOOpa30BAHUM,
MMOCTPOCHUM.

Pemath npocreiinue 3a1a4u U3 peasibHON XU3HU, IPUMEHSATH
MaTeMaTH4YecKHe 3HAHUS JUIsl pEelIeHUs 3ajad U3 JAPYrux
MIPEIMETOB.

Pematp mnpocreiimme TeKCTOBBIE
BbIOUPATH CNIOCOOBI PEIICHUS 3a/1a4H.

3ajla4i, CPaBHUBATD,

8 kumacc (68 u)

HasBanmue
pasaesia (Tembl)
Kypca (4uci1o

OcHoBHOE CoaepKkaHue

OcHoOBHbIE BU/bI 1eITEJIbHOCTH oﬁyqaloumxca

4acos)
Yucaa u KBanpatHbiii KopeHb U3 uncina. [lonamue o6 uppayuonanviom | @opMyaIupoBaTh onpeejeHHe KBAJIPAaTHOTO KOPHS U3 YHCIIA,
BBIYHC/ICHHUS. yucne. [lecamuunvie npUOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apr(PMEeTHYECKOro KBaJIPaTHOTO KOPHS MPH HEOOXOIMMOCTH C
KBaaparubie Heticmeumenvhvie yucna. Cpasrenue 0elicmeumenbHsix yucell. | BA3yaJIbHOMN OIOPOIA.

KOPHU

ApudmeTrueckuil KBaJipaTHbIN KOPEHb.

HpI/IMeHHTb Omepalrio U3BJICYCHUA KBAaApPAaTHOI'O0 KOpPpHA U3




(11 4) YpaBHeHHE BUIA X° = q. YHCIIa, HCMOJIB3YSl ITPH HEOOXOIUMOCTH KAJbKYJIATOP.
CaoiicTBa apupMeTUIecKux KBaJPATHBIX KOpHEH.| OueHUBaTh  KBaJpaTHbIe KOPHU  IEJIbIMH  YHUCIaMU U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKCHHUU,  COACPIKAIIMX | AECATHUHBIMU APOOSMH.
KBaJIpaTHbIE KOPHHU. CpaBHUBATL W  yNOPSAOYHMBATH  pallUOHAIbHBIE U
MppalMOHATIbHBIC YHUCIIA, 3allMCAaHHbIE C MOMOUIBIO KBaJIPaTHBIX
KOpHEe# MpH HEOOXOIMMOCTH C HAIPABIISIOLIEH TOMOIIBIO.
HccnenoBath ypaBHEHUE 2= a, HaxoOuThb TOYHBIE U
npuOIMKEHHBIE KOpHU 1Tpu @ > 0.
HccnenoBarh cBOMCTBA KBaJgpaTHBIX KOPHEH, MPOBOISL
YHUCJIOBBIE SKCIEPUMEHTBHI C HCIOJIb30BAHUEM KaIbKYJISITOpa
(xoMIibrOTEPA).
[pumensaiTh cBoWcTBA apupMeTHYECKUX KOPHeH s
npeodpa3oBaHusi BbIPAKEHUI.
BbinoJHATL mpocTeiile mNpeodpa3oBaHUsl  BBHIPAKEHUH,
CoJIepXKaIInuX KBaJpaTHbIe KOpHU. BrIpakaTh mepeMeHHBbIC U3
reOMETPHUECKUX U (pru3ndeckux (GpopMmyn nmpu HEOOXOAUMOCTH C
OTOPOY Ha MPaBUJIO.
Boh1uucjaaTs 3HAYeHUSA BBIPAKEHUN, COIEpKAIUX KBaJpaTHBIC
KOPHH, UCIIONIB3YS MPU HEOOXOUMOCTH KaTbKYIATOP.
HUcnoans3oBath B XOA€ peLICHHS 3a0a4  DJIEMEHTApHBIE
MPEJICTABICHUS], CBSI3aHHBIE C MPUOMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS MATEMATHKH.
Yucaa u Crenens ¢ nenslM nmokasareneM. CTaHgapTHas 3anuch yucia. | @opMyJIMpPoOBaTh onpe/iejieHne CTCTIICHH C IEJIBIM TToKa3aTelieM
BbIYMCJIEHUSI. Pa3mepbl 00bEKTOB OKpYXKArOMIET0 MUpa (OT dJIEMEHTAPHBIX (pu HEOOXOAMMOCTH TI0 BU3YAIBHOMN OTIOPE).
Crenenn YaCTHI 10 KOCMUUYECKHX 00BEKTOR), IUTUTEIBHOCTD TporieccoB | [IpeacTaBisiTh 3anuch OOIBIITNX M MAJIBIX YUCEN B CTAHIAPTHOM
¢ HeJIbIM B OKPY>KaIOIIEM MUDE. Bujne. CpaBHMBATBL 4YHCIIa ¥ BEIWYWHBI, 3alHCaHHBIE C
noxasarejiemM CBoiicTBa CTEIIEHU C IIEIBIM II0KA3aTEIIEM. HCIoNb30BanHueM crenenu 10.
(4 49) Hcnonb3oBarh 3amuch YKHCENT B CTAHAAPTHOM BUAE JJIS

BBIPQXEHHUS pPa3MepOB OOBEKTOB, JIUTEIBHOCTH IPOIECCOB B
OKpY’KaOIIEM MHUDE.
DopMyIHPOBATH, 3aNIMCHIBATH B CUMBOJIMYECKOH (opme U




WIIJTIOCTPHPOBATL IIPHMEPaAMHU CBOICTBAa CTEIIEHH C OEJIbIM

nokazaresieM (mpu  HEOOXOJAMMOCTH C  HMCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).
I[IpumeHsiTh  cBOMicTBA CTeNeHW Uil  mpeoOpa3oBaHUS

BBIPQXCHUM, COIEPKAIMX CTENEHU C LEIbIM IIOKAa3aTelleM C
UCTOJIb30BAaHUEM  CIPAaBOYHOH wuH(pOpManMy. BBHINOJHATH
JAeHCTBUA C YUCIAMM, 3alACAaHHBIMM B CTaHAAPTHOM BHJE
(YMHOX€eHUE, JIeJIeHHEe, BO3BE/ICHHUE B CTETICHb).

Anareopanueckue | KBanpatueii tpéxwien. Pasnoxenue kBajgpaTHoro tpéxwiena |Pacmo3HaBaTh — KBagpaTHBIH — TPEXWIEH,  YCTaHABIUBATb

BbIPa:KeHHUsI. Ha MHOKHUTEJH. BO3MOKHOCTB €r0 pa3ji0oKeHUs Ha MHOXKHUTEIH.

KBaaparubii PackiaapiBaTh Ha MHOMKMTEJIM KBAJIPAaTHBIA TPEXWIEH C

TPéXUieH HEOTPUIIATCIIbHBIM JIUCKPUMHUHAHTOM TPU HEOOXOJAMMOCTH C

(29) OIIOPOM Ha AJITOPUTM IIpaBUIIA.

Aaredopanveckue | Anredpandeckas apoOb. JlomycTHMbIe 3HaYeHUs IIEPEMEHHBIX, | 3anuCcbIBaTh anreOpandeckue BelpakeHus. Haxoautp obnacTb

BbIPa:KeHHUsI. BXOJIAIIUX B anredpandeckue BeIpakeHus. OCHOBHOE CBOMCTBO | OTIPE/ICIICHHUS PAIIHOHAITIBHOTO BBIPAKCHHUS.

Anredpanyeckas | anredpanyeckoii 1poou. CokpareHue 1pooei. BbINOJHATL YKUCIOBBIC MOJCTAHOBKM M BBIYMCISATH 3HAYCHUE

Apoob Cnoxenue, BBIYUTAHHUE, YMHO)XEHHUE " JieJIeHre | IpoOH, B TOM YHUCIIE C TIOMOIIBIO KATbKYISTOpA.

(11 49) anreOpanveckux  japobeit. [IpeoOpazoBanue BwIpakeHUi,| POPMYJIMPOBATH OCHOBHOE CBOWCTBO alredpanyeckoil 1podu u

CoJIeprKalIuX anredpandeckue Ipoou. NMPUMEHSITh €T0 JIJIsl peoOpa3oBaHus Ipooeit.

BeinoiHATh JaeiicTBUSL ¢ aireOpanuecKuMu JApoOsIMU  TIpU
HEOOXOUMOCTH C HampaBiAIIeld momouplo. [IpuMeHsTh
npeoOpa3oBaHMs BRIpAXKEHUN IS perieHus 3a1ad. Boipaxarh
nepemMeHHnble u3 Qopmyn (dU3HUECKUX, TEOMETPUUYECKUX,
OTNHUCHIBAIOIIUX OBITOBBIC CHUTYyallMH) TMPU HEOOXOAMMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

YpaBHeHus KBagparnoe ypaBHenue. HenosHoe kBajjpaTHOE ypaBHEHHUE. Pacno3naBarthb KBajgpaTHbIC ypaBHEHUSI.

U HepPaBEeHCTBA. dopMyia KOpHEH KBaApaTHOro ypaBHeHUs. eopema Buema. |3anucwhiBaTh (opmMyJly KOpPHEH KBaJIpaTHOTO YpaBHEHUS,

KBagparubie Pemenue ypaBHenuit, cBoaAmmxcs K KBaapatabiM. [Ipocreiiime | pemiaTh KBaJApaTHbIe YPABHEHUsI — TIOJHBIC M HETOJHBIE (C

YPaBHeHHA IpOOHO-palliOHANILHBIE YPABHEHHUS. UCIIOJIb30BaHUEM CIPABOYHON MH(POPMAITUN).

(11 4v) Pemenne TEKCTOBBIX 3amad ¢ NOMOIIbIO  KBajapaTHbIX | [IpoBoauTh mpocreiilime McCaeJ0BaHUSA KBaJpaTHBIX




YpaBHEHUH.

YPaBHEHHUI.

Pemathy ypaBHeHUs, CBOASIIMECS K KBaJIpaTHbIM, C MTOMOIIBIO
peoOpa3oBaHUll M 3aMEHON TIEPEMEHHON C OTIOPO Ha aITOPUTM
MpaBuIa.

Ha0iopats ¥ aHaAJIM3MPOBATBH CBA3b MEXIY KOPHSMU U
Koa(duIIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.

Ipumenamo meopemy Buema ol peuienus
3a0ay (¢ ucnovb3oeanuem oopazya).

Pemiath TeKCTOBBIE 3aJa4d AIreOPAaUvIecKUM  CIIOCOOOM:
MEPEXO/IUTh OT CIOBECHON (DOPMYIHPOBKU YCIOBHS 3aadyd K
anredpandeckol MoJenu MyTEM COCTABJICHHUS ypaBHEHHS (IIpH
HEOOXOMMOCTH C  HaIpaBJSIONIEH  TMOMOUIBIO);  pellarh
COCTaBJICHHOE YpaBHEHHUE; UHTEPIIPETUPOBATH PE3YibTaT.
3HAKOMHTBCS € HCTOPHEil Pa3BUTHS alreOphl.

YpaBHenus JIuHeliHOE ypaBHEHHE C ABYMsS IEPEMEHHBIMHU, €ro rpaduk, PacmosHaBaTh JIMHEHHBIE YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.
U HEpaBeHCTBA. [IPUMEPBI PELICHUS YPABHEHUN B LICJIBIX YHUCIIAX. Ctponth rpaukn JMHEHHBIX YpaBHEHWH, B TOM 4YHCIIE
Cucremsl Pemenne cuctem AByX JIMHEHHBIX YpaBHGHWW C JABYMs |HMCHOJIb3Yysl LHM(ppPOBbIe pecypcbl  (IIpH HEOOXOIUMOCTH C
YPaBHEHUH nepeMeHHbIMH. [IpuMepbl pelleHHs CHUCTEM HENWHEHHBIX | OOPOH Ha alrOPUTM y4eOHBIX AEHCTBUH).
(10 9) YpPaBHEHUU C IBYMsI IEPEMEHHBIMH. Paziumyarhs napajuiebHbIE U MEPECEKAIOIIUECS TPSIMBIE MO HX
I'paguueckas  unmepnpemayus — ypaenenus ¢  08yMs| YPAaBHCHHUAM.
nepemMenHbIMU U CUCEM YPABHEHULL C 08YMsi NePeMeHHbIMU. Pemiarp cucrembpl JABYX JIMHEMHBIX YpPaBHEHMH C JBYMs
Pemenne TEKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPaBHEHHM. IIEPEMCHHBIMHU MOJICTAHOBKOH U CIIOKCHHEM.
Pemarp npocrenmme CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SBIISETCS JMHEHHBIM IPU HEOOXOJUMOCTH C HAIPaBIIAIOLIECH
IIOMOILIBIO.
Ilpugeooums  2pachuueckyro  unmepnpemayuio  pewienus
YpaeHeHus ¢ 08YMs NepeMeHHbIMU U CUCTeM YPAGHEHUI ¢ O8YMs
nepemeHHbIMU.
PemaTh TekcTOBBIE 32Ja4H alIT€OPaUECKUM CIOCOOOM.
YpaBHeHus1 YucnoBble HEPABEHCTBA U X CBOWCTBA. ®opmyJIMpOBaTH CBOlCTBA YHCIIOBBIX HEPABEHCTB,

U HEPABECHCTBA.

HepaseHcTBO ¢ 01HOM ITepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH X HA KOOPAMHATHOMN MPSMOM.




HepaBencrBa OJIHOM NepeMEeHHOW U ux penieHue. CUCTEMBbl JTUHEHWHBIX IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PEUICHUS 3a]1a4.
99 HEPABEHCTB C OAHOW IIEPEMEHHOM U UX pEILIEHUE. Pemiars JMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N300pakeHne pemeHns JMHEHHOT0 HEPAaBEHCTBA U X CHCTEM | M300pakaTh pelieHre HEpaBEHCTBA Ha YMCIOBOM MPSMO.
Ha YKCIIOBOU MPSAMO. Pemiath cucTeMBbI TMHEHHBIX HEPABCHCTB, N300paXaTh PEIICHHE
CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSAMOI MPU HEOOXOAUMOCTH
C BU3yaJIbHOM OIOPOH.
DYyHKIMH. [Monstre ynkuuu. O6MacTh OmMpeneNieHrss 1 MHOXKECTBO HUcnoab3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO |
OcHoBHBbIE 3HaueHui QyHknun. CriocoOsl 3a1anus QyHKITUH. CUMBOJINKY.
NOHATHS I'papuk dynxumu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE HA | BLIYMCAATH 3HAYEeHHs (QYHKIMH, 3a0aHHBIX (QopMmynaMu (mpu
By rpaduxe. HEOOXOJUMOCTH HCIOJIb30BaTh KalbKYJISTOP); COCTABJATH
Ta0JIMIbI 3HAYeHUH QyHKIHH.
Ctpouth 1o Toukam rpapuku GyHKIHH.
OnuceiBaTh cBOlicTBa (QYHKIIMU HAa OCHOBE €€ rpaduueckoro
IPEJICTaBICHUs] TP  HEOOXOIMMOCTH C  HalpaBisSIoLIeH
MIOMOIIIBIO.
Hcnoab3oBaTh  QYHKIMOHATIHHYI0  TEPMHHOJIOTHIO U
CHMBOJIUKY.
HccaenoBarh mpuMepsl Tpa@uKOB, OTPAKAOIIMX peaTbHBIC
nporecckl W siBjeHUs. IIpUMBOAMTHL MPUMePBI TMPOIECCOB H
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.
Hcnonb3oBaTh KOMNBbIOTEPHBIE IPOTPAMMBI JJISl IOCTPOSHUS
rpaduKoB PYHKIMHI U U3ydeHHs UX CBOMCTB
DOyHKIHH. Yrenue wu noctpoenue rpadukoB  QyHKimA. IIpUMEpBI | Haxoautn ¢ moMoubio rpadguka GyHKIMH 3HAYCHIE OTHOI 13
YucioBblie rpaQuKOB YHKIHIA, OTPAXKAIOMINX PEAbHBIC IIPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO APYTOi.
dyHKMn Oynxuuy, ONMCHIBAIONIME  TPAMYIO M OOPaTHYIO | B gecoxHBIX CIydasX BhIPAKATH (POPMYJIOH 3aBHCHMOCTD
(54) MIPONOPIMOHATIEHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepboma. METy BEIMUMHAM.

I'padux GyHkuum y = x>
Oyukuuu y= x%,y = x°,y =+, y= -, epaguueckoe

peuierue ypagHeHull u cucmem ypasHeHull.

OnuceiBaTh  XapakTep W3MEHEHHsS OJHOM BEJIMYUHBI B
3aBUCUMOCTH OT U3MEHEHUS OPYron

PacnosnaBarpy Buiel u3yudaembix  ¢QyHkiuil. IlokaspiBaTh
CXEeMAaTH4YeCKH TIOJOKEHUE Ha KOOPJIMHATHOW IIOCKOCTH

rpa¢ukoB GyHkimii Buma:y = x%, y = x>,y =+ ,y=-—




Hcnoab3oBaTh GYHKIIMOHAJIBLHO-TPadUYeCKHE
NpeICTABICHHUS Ul PELIEHUS ¥ HCCIIEJOBAHNS YPABHEHHHN 1
CUCTEM YpaBHEHH.

IIpumensTh UM(ppPOBbIE pecypchl IS MOCTPOCHUS TpaduKOB

GYHKITUH.

IloBTOpPEHUeE
H 00001IeHHe
(29)

[ToBTOpEHNE OCHOBHBIX MOHITUH W METOJ0B KypcoB 7 U 8
KJ1acCcoB, 0000IIeHEe 3HAHUH.

IIpuMeHsiTb  CHOCOOBI  CPaBHEHMSI  YHUCEN, BBIUMUCICHUU,
npeoOpa3oBaHM BEIPAKCHHH, PEIICHUS YPaBHEHHU.
OcyumiecTBIAATh CAMOKOHTPOJIb BBIIOIHAEMBIX JEUCTBUI U
CaMOIIPOBEPKY pe3ylbTara BBIYMCICHUN, MPeoOpa3oBaHUH,
MMOCTPOCHUM.

Pemats, 3amaum W3  peajbHOH  KU3HHM, TPUMEHSATH
MaTeMaTUYeCKUe 3HAHUS JUIsl PEIICHUs 3a7ad M3 JPYyTrux
MIPEIMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelieHus 3a1a4H.

9 kaacc (68 1)

HasBanmue
pa3nea (TeMbl)
Kypca (4uciao

OcHoBHOe coep:xanue

OcHOBHBIE BU/BI 1eSITEILHOCTH 00y4AOIIUXCS

yucJjia

beckoHeuHbvle OecsimuyHvle Opobu. B3aumno 00Ho3HAUHOe

4acoB)
Yucna u PannonaneHble 4mcla, uppayuoHanbHvle Yucida, KoHeuHvle u|Pa3BMBaTHL TNpPeNCTABJEHUS] O YHCIAX: OT MHOXECTBA
BbIYHCJIEHHUS. beckoneyHvle oecamuuynvle opobu. MHnooicecmeo| HaTypallbHBIX YUCEN 10 MHOYKECTBA JICMCTBUTENILHBIX YUCE].
JlelicTBUTENbLHBIE | Oelicmeumenbublx — uucen,  oOeticmeumenvhvle uducia kax| O3HAKOMUTbCS C BO3MOKHOCTBIO TIPEICTABIICHHS

JEHUCTBUTEIILHOTO YHCIIa KakK OCCKOHEUHOM JIECATUYHOMN ,Z[pO6I/I,




(6 v) coomeemcmaue Mexncoy MHOHCeCmeoM OeliCeUmebHbIX Yucel| IPUMEHITh JCCATUYHBIC TMPUOIMKCHHUS PAIMOHAIBHBIX H
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOIL. UPPALMOHATIBHBIX YHCEI.
Cpasnenue  Oeticmeumenvhvlx — uucel,  apugmemuyeckue|3anucvléams, CPA6HUECAMb U YROPAOOUUBAMD
oeticmeusl ¢ 0eticmeumenbHbIMU YUCTAMU. OelicmsumenvHble YUcid.
[TpubnnxE€HHOE 3HaYeHNE BETMYMHBL, TOYHOCTh IPUOIMKEHUS. | BBINOJIHATB, coveTas yCTHbIE W NUCHMEHHBIC MPHUEMBI,
Oxpyrnenne wuucen. [lpuknaka u© OLEHKAa pe3yiabTaToB|apudmernyeckue AeiicTBHS C PalMOHAIBHBIMUA YHCIAMH,
BBIYHCIICHU. HAXOAMUTb 3HAUYEHMS CTENEHEH C IEJbIMU I[IOKA3aTeIsIMU U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKECHUU.
[Honyyurs mnpeacTraBjieHHMe O 3HAYUMOCTU JIEWCTBUTEIIBHBIX
qucesl B IPaKTUUYECKOM 1eATeNbHOCTH YeI0BEKa.
AHaMU3MPOBaTh W JeJaThb BbIBOAbI (II0CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU NPUONMKEHUS NEHCTBUTEIHLHOIO YHUCIIa
IIPU PELICHUH 3a/1a4.
OxkpyrasiTh JEHCTBUTEIbHBIE YHCIIA, BBHINOJHATH NPHUKHAKY
pe3ynbTaTa  BBIYMCICHUM, OWEHKY 3HAY€HWl  4YMCIIOBBIX
BBIPAKCHUH.
3HAKOMUTHCS C UCTOPUEH pa3BUTHA MaTeMaTHKH.
YpaBHeHus JIuneitHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOJSAIIMXCS K OcBauBaTh, 3aNOMMHATHL W TPUMEHATH Tpaduueckue
1 HEPaBEeHCTBA. JIUHEIHBIM. MeTOAbl MPHU PELIEHUH ypaBHEHUMH, HEPaBEHCTB U HX CHUCTEM
YpaBHenus KBangpatHoe ypaBHeHue. Pemienne ypaBHeHUi, cBOIAMMXCS | (IpM  HEOOXOJUMOCTH C OMNOPOH Ha ajNropuT™M y4eOHBIX
¢ OHOM K KBaJpaTHbIM. bUKkBapaTHbIC YpaBHEHHUS. JecTBU).
nepeMeHHO Ilpumepvl  pewenus ypasHenuii mpemvetl u yemeépmoti | Pacmo3HaBaTh 1eIble U JPOOHBIC YPABHEHHSI.
(10 u.) cmenemnell pasiodceHuem Ha MHOICUMENU. Pemiate JiMHeliHbIe M KBaJpaTHble YPABHEHMs, YPaBHECHUS,
Pemenue 1poOHO-pallMOHAIBHBIX YPaBHEHHH. CBOJIIMECS K HUM, IpocTeiiiine ApoOHO-paluOHaIbHbIE
Pemenue TeKCTOBBIX 3a7a4 aNredpandeckuM MeTOI0M. YpaBHEHMUSL.
IIpeanaraTs BO3MOXHbBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cy:ka1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pPa3HBIMU
croco0amu.
3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MaTEMATUKU
YpaBHeHus JluneiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €ro rpaguk. | OcBamBaTh M MPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI IBYX

¥ HepaBeHCTBA.

Cucrema ABYX JTMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU U

JIMHENHBIX ypaBHeHI/Iﬁ C ABYM: NIEPCMCHHBIMU U CUCTCMBI IBYX




Cucremsl e€ pewreHue. Pemenne cucreM JByX ypaBHEHUH, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHHUE HE SIBISETCS JTUHEHHBIM
ypaBHeHUii KOTOPBIX JINHENHOE, a IPYyroe — BTOPOM CTEIICHHU. (o BU3yaJIbHOM omope).
(10 v) I'padmueckas HTEpHIpPETAIUS CUCTEMBI YPAaBHEHUI C IBYMSI Hcnonb3oBaTh (QyHKIHOHATHHO-TpAQUISCKUE MPEACTABICHUS
[IEPEMEHHBIMU. JUISl pellIeHUs] ¥ UCCJIeI0OBAHUS YPABHEHUIN U CUCTEM.
Pemennie TeKCTOBBIX 3a/1a4 alNredpandeckuM crocoooM. AHaJIM3MPOBATH TEKCTHI 332124, pelIaTh UX alreOpandyeckum
CrocoOOM: NmepexoauThb OT CIIOBECHOU (hOPMYIUPOBKHU YCIOBUS
3aJlauM K anre0pandeckoil MOJENN MyTéM COCTABJICHUS CHCTEMBI
YpPAaBHEHUI; pemaTb COCTABICHHYI) CHCTEMY YpaBHEHUM;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHUSI MaTEMaTUKU
YpaBHeHus UucnoBble HEpaBEHCTBA U UX CBOWCTBA. Yurarh, 3anucbiBaTh, IOHHMAaThb, HWHTEPNPETHPOBATH
U HEPABEHCTBA. JIuneliHble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. | HEPaBEHCTBA; UCIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMsl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX | BBIMOJHATH IpeoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH IS
(12 v) peleHue. npeoOpa3oBaHus CBOICTBA YUCIOBBIX HEPABEHCTB.
KBanpaTHble HEpaBEHCTBA U UX PELICHUE. Pacno3naBath JIMHEIHbIE U KBaJAPAaTHBIE HEPABEHCTBA.
I'padpuyeckas  uHTepmpeTaluss  HEpaBeHCTB U cucTeM | Pemiath  JTMHEHHbIC HEPABEHCTBA, CHCTEMbI JIMHEHHBIX
HEPABEHCTB C IByMs IEPEMEHHBIMU. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOUAIOIIMX KBaJAPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATD MMOTYyYCHHBIC PEIICHHUS.
MN300paxkaTh penieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TMpPSAMOM, 3aMUCBIBATH pEIICHHE C MOMOIIBIO
CHUMBOJIOB.
Pemath kBajipaTHBIC HEPABEHCTBA, UCIIONB3YS rpaduuecKue
MPEACTABICHUSI.
OcBanBaTh M TNPUMEHATHL HEPABEHCTBA TMpPU  PEUICHUH
Pa3JIMYHBIX 3a7a4, B TOM YHCIIE€ PAKTUKO-OPUEHTUPOBAHHBIX.
DyHKINHU KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, | Pacmo3HaBaTh BHIbI M3ydaeMbIX (YHKINH; HILTIOCTPHPOBATH
(12 9) KOOpPJMHATHl BEPIIMHBI apalboJIbl, OCb CHMMETPHUH Napaloibl. | CXeMATHYECKH, O00BSICHATh PACIOJIOXKEHHE Ha KOOPIMHATHON

CreneHHble QYHKIIUH C HATYpAJIbHBIMU ITOKa3aTeNsIMu 2 1 3, UX
rpaduKu U CBOMCTBA.

Ipapuxu Gyukumit: y =kx,y = kx + b, y = ax’,y = ax’, y
=7, y=-»

IUIOCKOCTH TpagukoB QpyHKIUH Bupa: y = kx, y =kx + b, y =
ax’,y = ax’,y =+, y = — B 3aBUCHMOCTH OT 3HAYEHMi

Koa¢duinenToB; onuceiBaTh HX CBOMCTBA.




Pacno3naBaTh KBaipaTHYHYIO PYHKIUIO 110 (hopmyIie.
I[IpuBoauTh, nNpHUMEpPHbl KBAIPATUYHBIX 3aBUCHUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 0000maTh 0coOEHHOCTH TpaduKa KBaIPATHUYHOM
byskiu y = ax*> + bx + ¢ (Upu HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIBIO).

CrpouTh M H300paKkaTh cXeMaTHYeCKH IpapUKH KBaJIPATUUHBIX
(ynkimii, 3a1aHHBIX QopMysIaMu BUAA Y = ax,y = ax* + ¢,y
= a(x + p)? y = ax* + bx + ¢ (Ipu HEOOXOIUMOCTH C
BU3YaJIbHOU OMOPOH).

AHAJTU3UPOBATH M MPUMEHSTH CBOWCTBA N3YYCHHBIX (DYHKIIHIA
JUIE WX TIOCTPOCHUS, B TOM YHUCIE C IOMOIIbIO IH(POBHIX

pPeCypCoB.

YucaoBblie
MOCJIeA0BATEILHOC
™

(10 u)

IlonsiTHE YMCIOBOM MOCIIEAOBATEILHOCTH.

3amaHne TMOCIIeA0BaTeIbHOCTH PEKYPPEHTHOH (opMysoin u
(bopMmyII0# n-T0 UieHa.

Apudmerrueckas u reoMeTpuueckas nporpeccuu. @opmyssl -
ro 4jeHa apu(MeTHuecKoil M TreoMeTpHUUYecKOW MpOorpeccui,
CYMMBI MEPBBIX 71 YJIEHOB.

H3o06pasicenue unenos apugpmemuyeckou u ceomMempuiecKkol
npozpeccuil moYKamu Ha KOOPOUHAMHOU NIOCKOCU.
Jluneunwii u SKCNOHEHYUATLHBIN POCI.

Cnoorcrvie npoyenmot.

OcBauBaTh M NPUMEHATHh UHJCKCHbIE 00O3HAYECHUS, CTPOUTH
peyeBble BBICKA3bIBAHUS C HCIIOJIB30BAHUEM TEPMHUHOJIOTHUH,
CBSA3aHHOM C MIOHATUEM IOCIIEI0BATEIbHOCTH.

AHaIM3upoBaTh (POpMYITy 7-TO WIEHA MOCIEI0BATEIILHOCTH WU
PEKYPPEHTHYIO (POPMYITY U BBIYUCIATH YJICHBI
M0CJIeI0BATEIbHOCTEH, 3aJaHHBIX STUMHU (POPMYITaMHU.
YcranaBanBaTh 3aKOHOMEPHOCTD B TIOCTPOCHUH
IIOCJIEI0BATEILHOCTH, €CIIU BBIIMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3naBarhb apru(MeTHUECcKyIo U TEOMETPHUYECKYIO
IPOTPECCUU NPH pa3HBIX Crloco0ax 3aJaHMs.

Pemars 3a5auu ¢ nCnoab30BaHuEM (OPMYII #-TO YJICHA
apu(dmeTnyecKoi U reOMeTpPUUYECKOM Mporpeccuii, CyMMBbI
MIEPBBIX 71 YWIEHOB C OTIOPOM Ha CIIPaBOYHYIO0 HH(GOPMAIHIO.
H3o00pasicamv  unenvl  nOC1e008aMENbHOCHU — MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBaTh npuMepsI NPOLECCOB M IBJICHUH U3 PEAIbHOU
KHU3HHU, WUTIOCTPUPYIONME HU3MEHEHHEe B apudMeTHUecKon
IIPOTPECCUU, B TEOMETPUUECKOM MTPOrPECCUU; U300pasxcamo




coomeemcmayiouue 3a8UCUMOCMU 2pAuyecKu.

Pemiath mpocTeiilme 3aaayM, CBS3aHHBIE C YHCIOBBIMH
MOCJIEIOBATEIbHOCTAMH, B TOM YHCJIE 33Ja4d U3 peabHOU
JKU3HM  C  HUCIOJB30BaHWEM  IUQPPOBBIX  TEXHOJOTHI
(37IEKTPOHHBIX Ta0IHII, TPAPUIECKOTO KATBKY/IATOPA U T.I1.).
Pewamp 3a0ayu Ha clodxcHvlie NPOYEeHmyl, 6 MOM YUCIe 3a0a4u
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYIAMOPA,).
3HAKOMHTHCS C HCTOPUEH PAa3BUTHS MATEMATHKH.

IHoBTOpEHUe,
00001IeHHE,
cucTeMaTHu3aumsi
3HAHHUI

84)

Yucia u BbIYMCIeHUs (3amKCh, CpaBHEHHE, ACUCTBUS C
JCUCTBUTEIILHBIME YHCJIaMH, YHCIIOBas MpsMas; IPOLEHTHI,
OTHOIICHHUSI, TIPOIIOPLINH; OKPYTJICHHE, TPUOJIM)KEHHE, OIICHKA;
pelIeHe TEKCTOBBIX 337a4 apU(PMETHIECKUM CIIOCOOOM).

AJiredpanyeckue BoIpaxkeHusi (mpeoOpa3oBaHue
anredpanvdeckux BhIPRXKEHUMN, JOMYCTUMbIC 3HAYCHUS).
@yukuuM (IOCTPOCHHWE, CBOWCTBA W3YYEHHBIX (DYyHKIHWH;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTb NOHATHUSIMH: MHOXKECTBO, I10JIMHOKECTBO,
olepalyu HaJl MHO)KECTBAMM; MCII0JIb30BaTh IpaduuecKoe
IIpeJICTaBICHUE MHOXKECTB JJIs1 OMCAHUSI peaIbHBIX IIPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.
AKTYyaJIM3MpoOBaTh TEPMHHOJIOTHIO U OCHOBHbBIE 1elicTBHS,
CBSI3aHHbIE ¢ YHCIAMM: HATYPAIBHOE YHUCIIO, IPOCTOE U
COCTAaBHOE YMCIIA, ACIMMOCTb HaTypaJIbHBIX YUCEIl, IPU3HAKU
JETIMMOCTH, LIeJI0€ YU CII0, MOYJIb YKcia, OOBIKHOBEHHAs! U
JecsITUUHas ApoOU, CTaHIAPTHBIN BU YUCIIA, apupMeTHUECKU
KBaJPaTHBIN KOPEHb.
BbInoHATH AelicTBHS, CPABHUBATH M YIOPS10YHBATH YKCIIA,
IPEJICTaBISATh YHMCJIAa HAa KOOPAMHATHOM MpPSIMOW, OKPYIJIATh
YKCIIa; BHINOJHATDH MPUKUAKY M OLIEHKY pe3ylbTara
BBIYHCIICHUM.
Pemath TekcToBbIC 3a1a49U apUPMETUYECKUM CIIOCOOOM.
Pemats npakTH4ecKkue 3a1a4u, cojiepKaliue NpoLeHThl, 10JH,
YacTH, BBIPAXKAIOIIME 3aBUCHUMOCTH: CKOPOCTb — BpeMS —
paccTosiHWEe, 1l€Ha — KOJMYECTBO — CTOUMOCTb,  OOBEM
paboTbl — BpeMs — MPOU3BOAUTENILHOCTD TPY/Ia.
Pa30oupartp peasbHbIC )KU3HEHHBIE CUTYallluH, (pOPMYJIMPOBATH
UX Ha f3bIKE€ MaTeMaTHK{, HAXOAUThb pEIIeHHEe, MPUMEHSS
MaTeMaTUYeCKUi anmapaT, HHTepNPeTUPOBATh Pe3yabTaT
OnepupoBaTh NOHATHAMM: CTETIEHD C LIEJIBIM ITI0KA3aTEIEM,
apu(METHYECKUI KBaJpaTHBIA KOPEHb, MHOTOWIEH, a
anrebdpandeckast ApoOb, TOKIECTBO.
BbINOJHATL OCHOBHBIE 1efiCTBHUSA: BBITIOJIHATH PACYETHI 1O
bopmymnam, mpeodpa3zoBbIBATH LEIbIe, JPOOHO-paIMOHATIEHBIE
BBIPAXEHUS U BBIPAKEHUS C KOPHSMHU, PEaIM30BbIBATh
Pa3I0KEHUE MHOTOWIECHA Ha MHOXKHUTEIIN, B TOM YHCJIE C




UCTIOJIb30BaHUEM (DOPMYIT pa3HOCTH KBaIpaTOB U KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CLIPAaBOYHYIO HH(POPMAIIHUIO);
HAXOJHUTh JIOMMYCTUMbIE 3HAYCHHS IIEPEMEHHBIX JIJIs1 IPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaenupoBath ¢ TOMOIIbIO (POPMYIT peasibHbIe TPOLIECCH U
SIBIICHUSL.

OnepupoBaTh NOHATHAMHE: QYHKIUS, TpadUK QYHKIIUU, HYITU
(GyHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH
BO3pacTaHus, yObIBaHHS, HANOOJIbIIICE U HANMEHBIIIEE 3HAYCHHS
(GyHKIUU.

AHaJIM3MPOBATH, CPABHUBATH, 00CYK1aTh CBOWCTBA (DYHKIINIA,
CTPOUTH UX I'paUKH.

OnepupoBaTh NOHATHAMM: TIPSIMasi IPOMOPIIUOHATBHOCTbD,
oOpaTHasi MPONOPLHOHATBHOCTD, TUHEHHAS PYHKIIHS,
KBajpaTHuHas QyHKIus, mapadoia, runepoona.
Hcnonb3oBarh rpauKu 171 ONpPEEICHUS] CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, JIJIS pEIIeHNUs 3a1a4 U3 IPYTUX
y4eOHBIX PEIMETOB U PEaIbHON KU3HU; MOAETUPOBATH C
MOMOIIbIO TpahUKOB peasbHbIE MPOLIECCHI U SBICHHUSL.
Bripa:xkats ¢popmyssamMu 3aBUCUMOCTH MEK/1y BETUUHMHAMHU.

Ka.neﬂz[apﬂo-TeMaaneCKoe NJIAaHUPOBaAHUE
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IlonsaTue PaAMOHAJIBHOI'O YMCJia

03.09.2026

IlonsaTue PaAMOHAJIBHOI'O YMCJia

ApI/I(I)MCTI/I‘-ICCKI/IC JIENCTBHUS C PallOHaAJIbHBIMU YU CJIaMHA

ApI/I(I)MCTI/I‘-IeCKI/IC JIENCTBHUS C PallOHaJIbHBIMU YU CJIaMHA

ApudmeTnueckue IeiCcTBUS C pallMOHaIbHBIMU YHCIAMU

CpaBHEHME pallHOHATIBHBIX YUCEI

CpaBHEHME pallHOHATIBHBIX YUCEI

CpaBHeHue, ynopsii0UMBaHUE PAlMOHAIBHBIX YHCE

CpaBHeHue, ynopsii04MBaHUE PAIIMOHATBHBIX YHCE

[UNY (UG VI, VNN U, U SN, U U,




10

CreneHb ¢ HaTypajJIbHbIM [10KA3aTEIEM

11

CrenieHb ¢ HaTypaJbHBIM I10Ka3aTCJICM

12

Pemenne oCHOBHBIX 3aJ1a4 Ha IpoOu

13

[IponeHTHI U3 peaibHON MPAKTUKU

14

Penrenre 0oCHOBHBIX 3aJa4 Ha ,Z[pOGI/I, ITPOLCHTLI U3 peanLHoﬁ IIPAKTUKH

15

HpI/IBHaKI/I JCIIUMOCTHU

16

PaznoxxeHre Ha MHOKHUTEIIN HaTypaJIbHBIX YHCECJI

17

Paznoxxenne Ha MHOXKUTEIH HaTypaJIbHBIX YHCCJI

18

PeanbHble 3aBUCUMOCTH

19

[Ipsimast u 0OpaTHAS TPOIOPIHOHAILHOCTH

20

ByKBEHHBIE BBIpaKEHHUS

21

[IepemeHHBIE

22

,Z[OHYCTI/IMBIG SHAYCHHA NICPEMCHHBIX

23

DopMyJIbl

24

[IpeoOpazoBanue OYKBEHHBIX BBIPRKECHUN

25

PackpebiTre cko60k

26

HpI/IBeI[eHI/Ie HOI[O6HBIX cJiaraCMabIxX

27

CBoOIiCTBa CTEIICHU C HATYpPAJIbHBIM ITOKa3aTCJICM

28

CBOICTBa CTEIICHU C HaTYpAJIbHBIM ITOKAa3aTCJIICM

29

MuorousieHsl

30

CroKeHne U BEIYUTaHUE MHOTOYJICHOB

31

CroKeHne ¥ BEIYUTaHUE MHOTOYJICHOB

32

YMHOXEHNE MHOTOYJIEHOB

33

YMHOXEHNE MHOTOYJIEHOB

34

CJ'IO)KGHI/IG, BBIYUTAHUEC U YMHOXCHNUEC MHOT'OYJICHOB

35

CDOpMyJ'H)I COKpPAIICHHOI'O YMHOKCHUA

36

q)OpMyJ'H:I COKpPAIICHHOI'O YMHOXKCHUA

37

PaznoxeHne MHOTOYICHOB HA MHOXKUTEIIN

38

PaznoxeHrne MHOTOYICHOB HA MHOXKUTEIIN

39

Ypasuenue. [IpaBuso npeoOpa3oBaHus ypaBHEHHH

40

PaBHOCWJIBHOCTb YpaBHEHUH

41

JInHeitHoe ypaBHEHUE ¢ OJJHOM TEPEMEHHOMN

42

Penienne nMHENHBIX YpaBHEHUN

43

Penienne nMHENHBIX YpaBHEHUN

44

Pemenue 3aga4 ¢ moMoOIIbIO YpaBHEHUI

45

Penienue 3a1a4 ¢ NOMOIIBIO YPABHEHHI

46

JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk

47

JluneliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U ero rpaduk

[UNY (UG VI, WS VNS NS (VSN WSS (RN U, (GRS |V, U\, SN, (FURIN RN, ORI U, ORI U, U\ U, U, (U, U, U, JUSN, U\, U\, U\, U, (U, NS, U U U U U,




48

CucreMbl 1BYX JIMHEWHBIX YPABHEHUH C IByMsl IEPEMEHHBIMU

49

Pemrenne cucrem ypaBHCHI/Iﬁ crmocodom INOACTAHOBKH

50

Pemenne cucrem ypaBHCHI/Iﬁ crmocodom INOACTAHOBKH

51

Pemrenne cucrem ypaBHCHI/Iﬁ CI0COOOM CIIOKEHHS

52

Koopaunara Touku Ha npsiMoi

53

YucnoBble NPOMEKYTKU

54

PaccTosHue Mex 1y IBYMsl TOUKaMU KOOPJIMHATHON MPAMO

55

HpSIMOyFOJIBHaSI CUCTCMA KOOPpAWHAT Ha IIJIOCKOCTH

56

[Tpumeps! rpaduKoB, 3a1aHHBIX GopMyTamMu

57

[Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu

58

Urenue rpadMKoB peaIbHbIX 3aBUCHMOCTEH

59

[onsTue pyHKINN

60

I'paduk pyHkumum

61

CaoticTBa GyHKIMI

62

Jlunetinas QyHkims

63

[Toctpoenue rpaduka TMHEHHON (YHKIIHH

64

[Toctpoenue rpaduka TUHEHHON GYHKIIMU

65

['paduk pynkuuu y=kx+b

66

['paduk pynkuuu y=kx+b

67

[ToBTOpEHNE OCHOBHBIX MOHATUHN M METO/IOB Kypca 7 Kilacca, 000011eHne 3HaHU |

68
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[ToBTOpEHNE OCHOBHBIX MOHATUHN M METO/IOB Kypca 7 Kilacca, 000011eHne 3HaHU |
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PaHI/IOHaJ'II)HI)Ie quciia, MppalluOHAJIBHBIC YN CJId, KOHCUYHBIC 1 OCCKOHEUHbBIE JCCATHYHBIC leO6I/I

05.09.2026

(\S]

MHOKeCTBO )IGﬁCTBI/ITGHBHBIX YHCCII, }IeﬁCTBHTeHBHBIe Ypclia Kak 0eCKOHEUHEIE JCCATHYHBIC )IpO6I/I

(98]

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEUCTBUTENBHBIX YUCEII U MHOXKECTBOM TOYEK KOOPAUHATHOU
IPsIMOiL

CpaBHeHI/Ie JEHCTBUTEIIHHBIX quCClI, apI/I(I)MCTI/I‘-ICCKI/IC JIENCTBHS C ASMCTBUTEILHBIMH YU CIIAMH

HpI/I6J'II/I)KCHHOG 3HAYCHUC BCIIMYMHBI, TOYUHOCTDH HpI/IGHI/I)KCHI/IH. OprrJ'IeHI/IC YUCCJI

OI(pyT JICHHUC YMCCII. HpI/IKI/I,Z[I(a 1 OLICHKA PC3YJIbTATOB BBIYUCJICHUSA

JIuneliHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K JINHEHHBIM

JIuneliHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K JINHEHHBIM

O (0| I[N N |~

KBagpaTHoe ypaBHEHHE

[UNNY (VNN VNN (VNN WS U




10

Pemenue ypaBHeHUH, CBOISAIINXCS K KBaIPATHBIM

11

Pemnrenne ypaBHeHHfI, CBOIAINMNXCA K KBAJI[PATHBIM

1

1
12 | bukBajpaTHbie YpaBHEHUS 1
13 | IIpuMeps! penieHus ypaBHEHUN TPEThEW M YETBEPTOM CTENEHEH pa3oKeHUEM Ha MHOKHUTEIN 1
14 | Pemienne npoOHO-paliMOHAIBHBIX YpaBHEHUH 1
15 | Pemenne npoOHO-paliMOHAIBHBIX YpaBHEHUH 1
16 | Penienre TEKCTOBBIX 3a/1a4 aJIreOpandecKuM ClIoco00M 1
17 | JIuneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMH H €ro rpaduk 1
18 | JIuneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMH H €ro rpaduk 1
19 | Cucrema IBYX JMHEHHBIX YpaBHEHHUH C IBYMsI IEPEMEHHBIMU U €€ pPEIlICHUE 1
20 | CucteMa ABYX JIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U €€ PEIICHUE 1
21 | Peuienue cucteM JIByX YpaBHEHMM, OJIHO U3 KOTOPbIX JUHEHHOE, a IPYroe — BTOPO CTENEHU 1
22 | Peuienue cucTeM JIByX YpaBHEHMM, OJIHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPO CTENEeHU 1
23 | I'papuyeckasi uHTepIpeTalMs CUCTEMBl YPaBHEHUH C IByMsl IEPEMEHHBIMU 1
24 | I'papuyeckasi uHTepIpeTalMs CUCTEMBl YPaBHEHUH C IByMs IEPEMEHHBIMU 1
25 | PemieHne TeKCTOBBIX 33124 aredpanueckuM crocooom 1
26 | PemieHne TeKCTOBBIX 33a4 ajaredpandyeckuM crocoooM 1
27 | UucnoBble HEPAaBEHCTBA U UX CBOMCTBA |
28 | YncnoBble HEPABEHCTBA U MX CBOMCTBA 1
29 | JIuneiiHble HEpABEHCTBA C OAHON NEPEMEHHOM U UX pelIeHHe 1
30 | JIuHeliHbIe HEpaBEHCTBA C OJIHOM MEPEMEHHON U UX pellieHue 1
31 | CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM U UX pelIeHui 1
32 | CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM U UX pelleHui 1
33 | CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM U UX pelleHui 1
34 | KBajgpaTHble HEpaBEHCTBA U UX PELICHHE 1
35 | KBagpaTHble HEpaBEHCTBA M X PELICHHE 1
36 | KBagpaTHble HEpaBEHCTBA M UX PELICHHE 1
37 | I'padmyeckas HHTEpHpETaLMsl HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMS NIEPEMEHHBIMU 1
38 | I'padmyeckas uHTEpHpETaLMsl HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMs NIEPEMEHHBIMU 1
39 | KBagparuunas ¢pyHKuus, ee rpaduk U cBOiicTBa 1
40 | Kagpatuunas QyHKIus, ee rpaduk U cCBOWCTBA 1
41 | KBagpatuunas QyHKuus, ee rpauk U cBOWCTBa |
42 | ITapaGona, KOOpAMHATHI BEPUIMHBI Tapa00JIbl, OCb CHMMETPHH MapadoJIbl |
43 | ITapabGomna, KOOpAMHATHI BEPITHHBI Mapa00JIbl, 0OCb CHMMETPUH ITapadoIIbl 1
44 | CteneHHble QYHKIMU C HATYPAJIbHBIMU MTOKa3aTeasiMU 2 U 3, uX rpaduku U cBOiCTBa |
45 | CrenenHble (QYHKIIMH C HATYPAJTBHBIMHU MTOKA3aTeJSIMU 2 U 3, UX Tpa()MKu ¥ CBOHCTBA 1
46 | CrenienHble (DYHKIIMH C HATYPAJILHBIMHU MTOKA3aTeJSIMU 2 U 3, MX Tpa()Ku ¥ CBOHCTBA 1
47 | I'paduxu ynkumii y=kx, y=kx+b 1




48

I'paduku pynkuumit y=kx, y=kx+b

49

I'paduky GpyHKIMN y=ax’, y=ax°>, y=\X

50

I'paduxn Gynkimn y=ax?, y=ax’, y=vx

51

ITonsTre yncioBon IIOCJICA0BATCIBbHOCTU

52

3aanue nociae10BaTeNIbHOCTH peKyppeHTHOU hopmMyIioil u popmysa n-ro uieHa

53

3aanue nocie10BaTeNIbHOCTH peKyppeHTHOU hopmMyIioil u popmysa n-ro ujieHa

54

Apudnmernueckas nporpeccus. @opmysa n-ro ujieHa apuMeTH4ecKor Mporpeccuu

55

@opmyIia CyMMBI N IEPBHIX WICHOB apu()METHUECKON POTPECCUu

56

['eomeTrpuueckas nporpeccusi. @opmyna n-ro ujaeHa reOMETPUUECKON IPOTPECCUU

57

PopMyna CyMMBI h IEPBBIX WICHOB I'€OMETPUYECKON IPOTrPECCUM

58

N300pakeHne WICHOB apru(PMETHISCKON ¥ T€OMETPUICCKON MTPOrPECCUil TOYKAMU Ha KOOPIWHATHON TUIOCKOCTH

59

JIMHENHBIN ¥ SKCIIOHEHIMAJIbHBIA POCT

60

C1no’KHbI€ IPOLIEHTHI

61

HOBTOpeHI/IC I10 TEMC ((38.HI/ICB, CPaBHCHUC, HeﬁCTBHH C ﬂeﬁCTBHTeHBHBIMH YuCJIaMU, YUCJIOBasd IpsAMasig»

62

HOBTOpeHI/IC I10 TEMC <<3aHI/ICI>, CpaBHCHHC, ,HeﬁCTBHH C ﬂeﬁCTBHTeHLHBIMH YuCJIaMU, YU CJIOBasd IpsAMasi»

63

HOBTOpeHI/IC I10 TEMC ((HpOI_ICHTBI, OTHOIICHU A, IIPOIIOPIHH

64

[ToBTopenue no Teme «OKpyrieHue, NpuOIMKEHUE, OIICHKAY

65

HOBTOpeHI/IC 1o TeMe «PellleHne TeKCTOBBIX 3a7a4 apI/Iq)MCTI/I‘leCKI/IM CIIoco0oM»

66

HOBTOpeHI/IC 110 TCMC ((Hp606paSOBaHI/IC anre6pa1/1qec1<1/1x BLIpa)KeHHﬁ, AOIYCTUMBIC 3HAUYCHUS»

67

[ToBTopenue no Teme «lIpeodbpazoBanue anreOpandyeckux BbIpaXKEeHHH, JOMYCTUMbIE 3HAUEHUS

68

[ToTOpenue no reMe «OyHKIUN»
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» AnreOpa, 7 knacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axkunonepsoe obuiectBo «M3narensctBo «IIpocBemenne»
» AnreOpa, 8 kiacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axkunonepsoe obuiectBo «M3narensctBo «IIpocBemenne»
» AnreOpa, 9 knacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axumonepnoe obmiectBo «M3natensctBo «IIpocBemenne»
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