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MHNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISIETCS OJHUM U3 OTIOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
obecrieunBaeT U3y4eHUE APYTUX TUCIUILUIMH KaK €CTeCTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO
[IUKJIOB, €€ OCBOCHME HEOOXOJWMO Uil TPOJODKEHUS 00pa3oBaHUsS M IS TOBCEAHEBHOM
*U3HU. Pa3zButre y oOydaromuxcs Hay4HBIX NPEICTABICHUN O MPOUCXOXKIACHUHM U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAyKOW SBICHUH U
MPOIIECCOB B TPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MMO3HAHUU U B TMPAKTHKE CIIOCOOCTBYET (DOPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHS M KAa4YeCTB
MBIIIICHHS, HEOOXOUMBIX UIsl aalTallid B COBPEMEHHOM IM(poBoM obmiectBe. M3ydeHue
areOpbl 00eCTIeUnBaeT pa3BUTHE YMECHHS HAOI0aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JCUCTBUS, BBIBOJIBI, (hopMynupoBaTh yrBepxkaeHus. OCBOCHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBINIJICHHSI OOYJaIONIUXCS: OHHM HWCHOJB3YIOT JCAYKTUBHBIE U
WHIYKTUBHBIE PACCYXJICHUs, 000OIeHHEe M KOHKPETH3aI[Ui0, abCTparupoBaHWE M aHAJIOTHIO.
OOyuenue anrebpe mpeArnosiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSITEIHHOW JIESITEIBHOCTH
o0yJaromuxcs, TOITOMY CaMOCTOSATENBHOE peIIeHHe 3a1ad  OOyJaroIIUMUCS — SIBJISETCS
peanzanuen esTeIbHOCTHOTO IPUHLIKIIA O0yYEeHUSI.

B crtpyktype mporpamMmbel ydeOHOTO Kypca «Anrebpa» yrayOon€HHOTO U3ydeHUS
OCHOBHOE MECTO 3aHHMAIOT COJIEPXKATEIbHO-METOANYECKAe JTUHUU: «HuClia W BBIYHACICHUS,
«Anredpanyeckie BBIpaKCHU», «YpaBHEHHS U HepaBeHCTBa», «DyHkmmum». Kaxmas u3 atux
COJIePKATEITHPHO-METOIUICCKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca,
B3aUMOJICHCTBYS C JIPYTUMHU €0 JIMHUAMHU. B X0/1e u3ydeHHs Kypca 00yJaronuMcs TPHXOUTCS
JIOTHYIECKH PACCYKIaTh, MCIOIh30BaTh TECOPETHKO-MHOKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B
nporpaMMmy  y4eOHOro Kypca «AnreOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX paslellax MaTeMaTH4ecKOTo oO0pa3oBaHHS U
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONMIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YUeOHOTO Kypca «Anredpay siBIseTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JUHUM «Yucaa W BBIUMCICHUS» CIY)KUT OCHOBOM ISl JTaJbHEUIIEro
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpMUPOBAHHIO YMEHHSI TOJIb30BAThCS AJITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIsi TOBCEIHEBHOW JXU3HHU. Pa3BUTHE MOHATHS O YHCIC HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH U MPPANUOHATIBHBIMHA YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIE. 3aBEPIICHHE OCBOCHUS YHCIOBOM
JMHHUH OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

Conepkanue JIBYX anreOpanvecKkux JUHHA — «AJreOpanuecKkue BBIPOKCHUSI» U
«YpaBHEHUSI W HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCSI
MaTeMaTU4eCKOTO armapara, HEOOXOJWMOIrO Uil PEHICHUs 3a/Ja4 MaTeMaTUKH, CMEXKHBIX
MPEIMETOB U OKpYKaroliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHus yIeOHbBIH
MaTepuall TPYIIHPYETCS BOKPYT PAllMOHAIBHBIX BBIpaXCHUH. AureOpa JAeMOHCTPHPYET
3HAYCHUE MATEMAaTHKU KakK s3bIKa U MOCTPOCHHS MATEMaTHYeCKUX MOJIEINCH, ONMCaHus
MPOLIECCOB M SABIEHUN peanbHOro Mupa. B 3amaum oOydeHuss anrebpe BXOIAT Takke
JanbHEelIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIIIEHUSI, HEOOXOIUMOro, B YaCTHOCTH, HJIs
OCBOGHHMSI Kypca HH(POPMATUKUA, M OBJAJEHUE HABBIKAMHU JCIYKTHUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOpPaKE€HUS, CLIOCOOHOCTEHN K
MaTeMaTH4eCKOMY TBOPYECTBY.

Cogepxanne  (QyHKIMOHAIBHO-TpAQUUYECKOW JIMHMM  HalEIeHO Ha  MOJIy4YeHHUe
0OyJaronuMucs 3HaHUN 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTHu4ecKo MOAETH sl OTICAHUS
U WCCIENOBaHUs Pa3HOOOpA3HBIX MPOIIECCOB WM SIBICHHUI B Tpupoae u obmiectBe. M3ydenwue
Marepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloIUXCS YMEHHUS HCIOJb30BaTh pPa3IUYHbIE
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MAaTEMATHUKH — CJIOBECHOTO, CHMBOJIMUYECKOTO, TpaduiIecKoro,



BHOCHT BKJIaJ] B (JOPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTUU LIMBUIM3ALNAN
U KyJBTYPHI.

YrayOnéHHbIi  Kypc —anreOphl  XapakTepu3yeTcs HU3y4eHHEM  JIOMOJHHUTEIHHOTO
TEOPETUYECKOT0 amnmapara M CBSA3aHHBIX C HUM METOJOB peIIeHHus 3amady. Ajnredpa sBISETCS
S3BIKOM JIISl OTHMCAHHWS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)HT OCHOBOM MaTeMaTHYeCKOTO
MozenupoBanus. [Ipu 5ToM camu 0OBEKTH MAaTEMaTHUYECKUX YMO3AKIIOUYEHUH ¥ NPHHATHIC B
anreOpe MpaBuiIa NX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT ()OPMHUPOBAHHUIO YMEHHI 0OOCHOBBIBATH
U J0Ka3bIBaTh CYXJCHHUS, PAa3BHBAIOT MAaTEMaTHYECKYI0 HMHTYWUIUIO, KPAaTKO M HAaTJIATHO
PaCKpBIBAIOT MEXAHU3M JIOTUYECKUX TIOCTPOCHHI U yJaT UX MPUMEHEHHI0. TeM cambIM anredpa
3aHUMAeT OJHO M3 BEAYIIUX MECT B (HOPMUPOBAHMM HAYYHO-TEOPETUYECKOTO MBIIICHHS
00yJaromuxcs.

CornacHo ydeOHOMYy TulaHy B 7-9 Kiaccax H3ydaercs y4eOHBIM Kypc «Amnrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE Pa3lelNibl Colep)aHus: «Yucina W BBIYHCICHUSY,
«AnredpanyecKue BRIPAKEHUS», «YpPaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha n3yuenne yueOHoro Kypca «Anredpa» orBoaurcsa 408 yacos: B 7 kinacce — 136 yacos
(4 gaca B Hezenmto), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEPXAHUE OBYYEHMUSA

7 KJIIACC

Yuciia v BBIYHCTICHUS

Pannonaneupie ymncna. CpaBHEHHE, YNOPSAJOUYMBAHUE U apU(PMETHUECKUE AECUCTBUS C
palMOHANBHBIMU YKcIaMu. YucioBas npsimMasi, MOAYJIb YUCTA.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM M €€ CBOMCTBA. 3amMCh YHUCIa B JIECATUYHOMN
MMO3UIIMOHHOM CHCTEME CUMCIICHHS.

Pemenne TekcTOBBIX 3amau apupMETHISCKUM criocoOoM. Pemienne 3amay w3 peaabHOM
MPaKTUKH Ha YacTH, Ha JPOOW, HA TPOICHTHI, MPUMEHEHHE OTHOMICHWH W TPOMOPIHN MpH
peleHny 3aa4, perieHue 3aaa4 Ha IBIKEeHHEe, paboTy, MOKYIKH, HAJIOTH.

Jemumocts 1enbix unces. CBOMCTBA ACTMMOCTH.

[Ipocthie u coctaBubie ynciaa. YETHbIC U HeUETHBIE yncia. [Ipu3Haku aenumMocTH Ha 2, 4,
8,5,3,6,9, 10, 11. Ilpu3Haku 1eTUMOCTH CYMMBbI M TIPOU3BEIACHUS LEbIX YUCEN MPU PEIICHUN
3a7a4 C MPAKTUYECKUM COJICPKAHUEM.

Haubonpmmii oOmumii nenuTenb 1 HauMeHbIee o0Iiee KpaTHOe ABYX 4ducell. B3aumHO
npocteie yucna. Anroput™m EBkinna.

Jlenenue ¢ octaTkoM. AprudMeTHYECKHUE OTepaIliy HaJl OCTaTKaMHU.

AnredOpanyeckue BbIpasKeHUsI

BripaxkeHue ¢ nepeMeHHbIMH. 3HAYEHUE BBIpAKEHUs C NepeMeHHbIMU. [IpeacTaBnenue
3aBUCHUMOCTH MEX]ly BeJIMYMHAMU B BUJE (POPMYIIBIL.

ToxnmectBo.  ToxaecTBEHHbIE  MPeOOpa3oBaHHUS  AIreOpanyeCKHX  BBIPAKCHHIM.
JlokazaTeIbCTBO TOXKACCTB.

Onnounenbl. OHOWIEH cTaHAapTHOTO BuAa. CTEneHb OJJHOUICHA.

MHuorounensl. MHorouneH craHaaptHoro Buja. CreneHb MHorouieHa. CroxeHue,
BBIYMTAHUE, YMHOXEHHE U JelieHne MHOTrowieHOB. [IpeoOpazoBaHue 1eJI0ro BBIPRXKEHUS B
MHorousieH. Kopau MHOrousiena.

@opMynbl COKpPALIEHHOTO YMHOXKEHMS: KBAJApaT CyMMbl M KBaJpaT pPa3HOCTH ABYX
BBIpOKEHUH, Ky0 CyMMBbl U KyO pa3HOCTH JBYX BBIP&KEHUH, pPa3HOCTh KBaJpaToOB IBYX
BBIPOKEHUH, MPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIPQKECHHIA, CyMMa U pPa3HOCTh KyOOB
JBYX BBIPaKECHUN.

Pasnoskenne MHOroujieHa Ha MHOXUTEIU. BbIHeceHHE OOIIEro MHOMHUTENS 3a CKOOKH.
Merton rpynnupoBKH.

YpaBHeHHUS U HEPABEHCTBA



VYpaBHenue ¢ oxHoil nepemeHHoM. Kopenb ypaBHeHus. CBOMCTBa ypaBHEHHMH C OJHOMU
IIEPEMEHHOM. PaBHOCUIIBHOCTh ypaBHEHUM. YpaBHEHHUE KaK MAaTeMaTHYeCKas MOJEIb PEAIbHOU
CUTYyaLlMH.

JIuneliHOE ypaBHEHHME C OJHOM NEepeMEeHHOW. UMCIIO KOpHEH JMHEMHOrO YypaBHEHHS.
Pemienne TEKCTOBBIX 3aJay C NOMOIIBIO JIMHEMHBIX YypaBHEHUH. JIMHEHHOE ypaBHEHHE,
coJeprKaliee 3HaK MOTyJIs.

VYpaBHeHHe ¢ JByMsl IepeMeHHbIMU. ['paduk JHMHEHMHOTO ypaBHEHHS C JBYMS
nepeMeHHbIME. CHCTEMBI JIMHEHHBIX YpaBHEHUH C JABYMsI epeMeHHBIMU. | paduueckuii MeTos
peuIeHus] CUCTEMBI JIMHEHHBIX YPAaBHEHHUM C ABYMsI IIEpEMEHHBIMU. Pelenne cucTem JIMHEHHbBIX
YpaBHEHUH C ABYMs NEPEMEHHBIMH METOJOM IOJCTAHOBKM M METOJ0M cioxeHus. Cucrema
JBYX JIMHEHUHBIX YPABHEHUH C JBYMsI IIEPEMEHHBIMH KaK MOJIENb PEAJIbHON CUTYallUN.

DyHKUUHA

Koopaunara Toukn Ha npsmol. UHCIOBbIE NPOMEXYTKH. PaccTrosiHne MexXIy AByMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronpHas cucrteMa KoopJauHat. Abciucca U OpAMHATA TOYKHM HA KOOPIUHATHOM
mwiockoctu. Ilpumepsl rpadukoB, 3amaHHbBIX GopMynamu. UreHue Trpa@UKOB pearbHBIX
3aBUCUMOCTEN.

OyHKIMOHAIbHBIE 3aBUCUMOCTU MeX Ay BennunuHaMu. [lonartue gpynkunu. OyHKus Kak
MaTeMaTH4ecKas MOJeNb peajbHoro mpouecca. O6nacte onpeneneHuss U 00JacTb 3HAUYEHUU
¢byuknun. Crioco6s! 3aianus ¢pyukuuu. ['paduk pynxnun. [lonsaTus Mmakcumyma 1 MUHUMYMa,
BO3pacTaHMsI U yObIBaHMsSI HAa IPUMeEpaxX peasibHbIX 3aBUCUMOCTEI.

Jluneitnast ¢ynkus, e€ cpoiictBa. ['paduk nuuelnoil Qynxuuu. I'padux QyHkuIMN
y = |X|. KycouHo-3aianHbie GYHKIIHH.

8 KVIACC

Yucia v BIYUCTIEHUS

Ksanparaeie kopHH. Apu(pMETHUUECKHI KBaIpaTHBIH KOPEHb U €ro cBoiicTBa. [loHsTHe
HppalMOHAIBHOTO 4ucia. JIeMcTBUS ¢ HppalMOHAIbHBIMU uuciamMu. CBOWCTBA NEUCTBUNA C
MppALMOHAIBHBIMU YiciIaMi. CpaBHEHUE UPPALIMOHATIBHBIX YUCEIL.

[IpencraBnenuss 0 pacIIMpPEHUAX YHUCIOBBIX MHOXKECTB. MHOXeCTBa HaTypaJIbHBIX,
LETIBIX, PALIMOHANIBHBIX, JEHCTBUTENBHBIX yncen. CpaBHEHUE YyKcell. YUCIOBbIE POMEKYTKH.

HevictBua ¢ ocratkamu. OctaTku creneHed. [IprmMeHeHne OCTaTKOB K PEIICHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7au.

Pa3mepbl 00BEKTOB OKpYKAIOLIErO0 MHpPA, JAIUTEIBHOCTH MPOLIECCOB B OKPYXKAIOLIEM
mupe. CTaHIapTHBIA BUJ YUCIa.

AnredOpanyeckue BbIpasKeHUsI

Anrebpandeckas 1poOb. J[omycTUMbIe 3HAYEHUS MTEPEMEHHBIX B IPOOHO-pAIlMOHAIBHBIX
BbIpakeHusAx. OCHOBHOE CBOMCTBO anredpanyeckoil 1podu. CioxeHne, BBIYUTaHUuE, YMHOKEHUE
U JeneHue anredpanyueckux IpoOeil. Brinenenue nenoi yactu anredpandyeckoi Apoou.

Panmonaneubie  BblpaxkeHHs.  TOXIECTBEHHbIE NPEeOOpa3OBaHUSA  PALMOHAIBHBIX
BBIPAXKCHUI.

JlomycTuMble 3HA4YeHHs] TEPEMEHHBIX B BBIPAXKEHHSX, COJEpKalINX apu(MeTuyecKkue
KBaJIpaTHbIe  KOpHU.  TOXJeCTBEHHbIE  NpeoOpa3oBaHUs  BBIPAKEHUH,  COJEpIKaIIUX
apudmeTnyecKue KBaapaTHbie KOPHHU.

Crenenp ¢ 1enbIM TMoKazatereM U e€ cBoiictBa. [IpeoOpa3oBaHue BBIpaKEHUH,
COJIepKaIINX CTEIEHU.

YpaBHeHHUS H HEPABEHCTBA

KBagpatnoe ypaBHenune. dopmyna KOpHEH KBagpaTHOro ypaBHeHus. KomaumdecTtBo
NENCTBUTENBHBIX KOPHEH KBaJipaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHUS, CBOJUMBIE K
JMHEWHBIM YpaBHEHUsSIM WIM K KBaJpaTHbIM YypaBHeHUsM. KBagpatHoe ypaBHEHHE C
napameTpoM. PelieHre TeKCTOBBIX 3aJ1a4 ¢ MOMOIIbIO KBaIPATHBIX YPaBHEHUH.

4



JpoOHo-panvoHanbHble  ypaBHEHHs. Pemenune apoOHO-panMOHANBHBIX —YpaBHEHHI.
Pemenune TeKCTOBBIX 3a7ad C MOMOIIBI0 JAPOOHO-pAlMOHANBHBIX ypaBHeHUH. ['paduueckas
MHTEpIIPETALUs YPABHEHUM C IByMsI [IEPEMEHHBIMH.

Uucnosele HepaBeHCcTBa. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crporue u Hectporue HepaBeHCTBA. CllokKeHHE U
YMHOKE€HUE YHCIOBBIX HepaBeHCTB. OlIEHMBaHUE 3HAYEHUS BbIpaXeHHs. JloKazareiabCTBO
HEPaBEHCTB.

[IoHATHE O pelIEeHHH HEPAaBEeHCTBA C OJHOW IIEpEeMEHHOW. MHOXECTBO penieHuin
HepaBeHCTBA. PaBHOCHIIbHBIE HEPAaBEHCTBA.

JIuHeliHOE HEpPAaBEHCTBO C OJHOM IIEPEMEHHON M MHOJKECTBA €ro pelleHui. Pemienue
JIMHEIHBIX HEPABEHCTB C OJIHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJHOM mepemMeHHOM. PelleHne TEKCTOBBIX 3a7a4 ¢ MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM.

DyHKUUHA

Ob6nacTb onpeneneHuss 1 MHOXKECTBO 3HaueHUI QyHkuuu. CriocoObl 3aaaHus PyHKIUI.
I'paduk ¢ynxuu. Yrenue cBoiictB pyHkiuu no e€ rpaduxy. Ilpumeps! rpadguxos yHKIMM,
OTPAKAIOIINX PEATBbHBIE TPOLIECCHI.

Jluneiinas ~ ¢ynaknusas.  DyHKIWW,  OMUCHIBAIONIME  TIPSIMYIO W OOpaTHYIO
MIPOMOPLIMOHANIbHBIE 3aBUCUMOCTH, X TpadUKU.

Oyuxumn y = kx, y=kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux coiicra. Kycoumo-
3aJlaHHbIe (DYHKIUH.

9 KJIACC

Yucia v BIYUCTIEHUS

Kopens n-ii crenenu m ero cpoictBa. CTeNeHb C pallMOHAIBHBIM IOKAa3aTelieM U €€
CBOWCTBA.

AnredOpanyeckue BbIpasKeHU s

ToxxnecTBeHHBIE TPeoOpa3OBaHMs BBIPAKEHUN, COJACPXKAIIMX KOpPEHb N-H CTEMeHH.
ToxnecTBeHHbIE TPeOOpa3OBaHUs BBIPAKEHUN, COAEPXKAIIUX CTENEHb C pPalUOHAIBLHBIM
MOKa3aTeseM.

Ksagparubiii tpéxuneH. KopHu kBazpaTHoro tpéxwieHa. PasioxkeHue KBaJIpaTHOTO
TpEXUiIeHa Ha JIMHEWHbIE MHOXKHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

bukBanpatHeie  ypaBHeHus. lIpumepsl NpUMEHEHHMH  METOJOB  PaBHOCHJIBHBIX
npeoOpa3oBaHmii, 3aMEHBI TIEPEMEHHOM, TpaduuecKkoro MeToja Mpu peuieHu! ypaBHEeHUH 3-i u
4-i1 cTenieHen.

Pemenue npoGHO-paliioHATBHBIX YPABHEHUH.

Pewienne cucteM ypaBHEHUU C AByMsI IEpEMEHHBIMH. PenieHue npocTtedimmux cucreMm
HEIMHEWHBIX YpaBHEHHH C JByMsl NepeMeHHbIMH. ['paduyeckuii MeTol penieHHus CHUCTEMBbI
HEJIMHENHBIX YPaBHEHHUU ¢ JIByMs IepeMeHHbIMU. CucTeMa JBYX HEIMHEHHBIX YpaBHEHHH ¢
JBYMS IEPEMEHHBIMU KaK MOJIENb PEAIbHOM CUTYaIINH.

Uucnosie HepaBeHCTBaA. PellleHne TMHEHHBIX HepaBeHCTB. [loka3aTenbCcTBO HEPABEHCTB.

KBagpatHble HepaBeHCTBAa C OJHOU IepeMeHHOW. PelieHue KBaJpaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM M METOJOM HHTEpBAIOB. METOJ WHTEPBAJIOB IS PAlMOHAIBHBIX
HepaBeHCTB. [IpocTeiie HepaBeHCTBa C TapaMETPOM.

Pemrenne TeKCTOBBIX 3a71a4 C MIOMONIbIO HEPABEHCTB, CUCTEM HEPAaBEHCTB.

HepaBenctBo ¢ nBymsi nepemeHHbIMU. PellieHne HepaBeHCTBa C JBYMsI NEPEMEHHBIMU.
CucreMbl HEpaBEHCTB C JABYMS IMEpeMEeHHbIMH. [paduueckuil MeTon pelieHuss CUCTEM
HEPaBEHCTB C JIByMs IEPEMEHHBIMU.

DyHKUUH



Oynkius. CpoiictBa (yHKUMA: HYIM (QYHKIUH, TNPOMEXKYTKH 3HAKOIIOCTOSHCTBA
(GyHKIMHU, TPOMEXKYTKH BO3pacTaHus M YObIBaHUS (YHKUWHU, YETHBIC W HEUETHBIC (DYHKIIHH,
HanOoJIbIIIee U HAUMEHbIIIEE 3HAYCHNUS (DYHKIINU.

KBagpatnunas ¢yHkuus u e€ cBoicTBa. lcmosib30BaHHE CBOMCTB KBaJApPaTUYHOMN
¢bynkuuu g pemenus 3anad. Iloctpoenue rpaduka kBagpatuuHoit (yHkumu. Ilomoskenue
rpaduKa KBaJpaTHIHON (PYHKIMH B 3aBUCHUMOCTH OT €€ Kod(p¢duuuneHToB. I'padukn GyHKIMA Y
=ax?, y = ax — m)®2u y = a(x — m)?> +n. Iocrpoerne rpadukoB (QYHKIHH C MOMOIIBIO
npeoOpa3oBaHuUi.

Hpo6Ho-nmuHeliHas ¢pyHknus. MccinenoBanue QyHKITHMA.

Oynkius Y = X" ¢ HATYpaIbHBIM MOKa3aresieM N u e€ rpaduk.

YuciioBble M0CT€10BATEILHOCTH H IPOrPeccuu

[Tonsatne YHUCJIOBOM [IOCIEA0BATEIbHOCTH. Koneunsie u OeCcKOHEUYHbIE
nocienoBareabHoCTU.  OrpaHMueHHass TOCJIeI0BaTeNbHOCTh. MOHOTOHHO — BO3pacTarolas
(yOmIBaromas) mocienoBareabHOCTh. CrocoObl 3a7aHusl MOCIEI0BATEILHOCTH: OMKMCATEIbHBIN,
TaOJINYHBIN, C TOMOILBIO POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

Apudmernueckas u reomerpudeckas nmporpeccuu. CBoiicTBa 4jieHOB apu(pMETHUECKON U
reoMeTpuuecKoi mporpeccuit. @opmynbl N-To 4wieHa apuPMETHUYECKOW U TEOMETPUUECKOU
nporpeccuii. DopMmynbl CyMMBI TEPBBIX N YJIEHOB apU(PMETHUYECKONM W TeOMETPHUECKOU
nporpeccuit. 3a1a4u Ha IPOIIEHTHI, 0AHKOBCKHE BKJIAJIbI, KPEIUTHI.

[IpencraBienre 0 CXOOUMOCTH TMOCJIENIOBATENILHOCTH, O CYMMHUPOBAaHUU OECKOHEYHO
yObIBaIOLIE reOMETPUUYECKOM MPOrpeccuu.

Meron matemaTndyeckoil HHAYKIHH. [IpocTeimme npuMepsl.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITIPOI'PAMMBI  YYUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHNIA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOTPAMMbI [0 MaTeMaTHUKE XapaKTePU3YIOTCS B
YaCTH:

1) naTpMoOTH4€eCKOro BOCIIUTAHUSA

NpOSIBIICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIICHHEM K JOCTH)KCHHSM POCCHICKMX MATeMaTHKOB U POCCHICKOM
MaTeMaTUYeCKOM MIKOJIbI, K UCIIOJIB30BAHUIO 3THX JTOCTH)KECHUN B IPYTUX HAyKaX U MPHKIAIHBIX
chepax;

2) rpaIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

TOTOBHOCTHIO K BBIMIOJIHEHHIO OOSI3aHHOCTECH TpakKIaHWHA W peaM3alldd €ro mpas,
NPEACTABICHUEM O MAaTEMAaTHYECKMX OCHOBaX (GYHKIMOHHPOBAHHS PAa3IUYHBIX CTPYKTY,
SIBJICHUH, TPOLIEAYP TPaKIAHCKOTO 00IecTBa (HaIpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHUIO STHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHHEM OCTHXKCHUM
HAYKH, 0CO3HAHUEM BaYKHOCTH MOPATBHO-3THUECKHUX MTPUHIIUITOB B JACATSIBHOCTH YUEHOTO;

3) TPYAOBOr0 BOCIIUTAHHUSI:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEIICHHWH MPAKTHYECKUX 3a]a4 MaTeMaTHYEeCKOi
HAIMpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYeCKOTO 00pa3oBaHMs Ha MPOTSHKEHHH BCEH
KM3HU JUIS YCIIEIIHOW TPO(eCCHOHANBHON MESITEbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HHIMBUIYAJbHON TpPAaeKTOPUH O0Opa3oBaHUs W
’KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U 0OIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOro BOCIIMTAHMS:

CIIOCOOHOCTBIO K AMOIMOHAJIBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTEMATHYECKUX
00bEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH, YMEHHIO BUAETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTE HAYYHOr0 MO3HAHMS:



OpHEHTAIMEN B JEATEIbHOCTU HA COBPEMEHHYIO CHUCTEMY HAaYUHBIX IPEJCTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA YEJIOBEKA, IPHPOJIBI W OOIIecTBa, MOHUMAHUEM
MaTeMaTHYeCKOW HayKh Kak c(epbl 4YeloBEUeCKON AEATeNbHOCTH, ITAloOB €€ pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALIMHY, OBJIAJICHUEM SI3bIKOM MAaTEMATHUKU U MaTEMaTHUECKON
KYJIbTYpOH Kak CpeICTBOM IIO3HAHMS MHUpPaA, OBJAJECHUEM HAaBBIKAMHU HCCIIE0BATENbCKON
NeSITENIbHOCTH;

6) pusnmyeckoro  BocnuTaHHs, (OPMHPOBAHHS  KYJbTYpPbl  310POBbS H
3MOLMOHAJIBHOIO 0J1aronoIyus:

FOTOBHOCTBIO MPHUMEHSITh MaTE€MaTHUYECKUE 3HAaHUS B HHTEpPECax CBOEro 3J0POBbs,
BEJICHUS 3/I0pOBOro 00pasa >KHU3HU (3I0pOBOE NMUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryiaspHas (usmueckass aKTHBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKa pediexcuu,
MIPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JPYroro 4yeloBeKa;

7) 3KOJIOTHYECKOT0 BOCTIUTAHHUSI:

OpHEHTAIle Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HAHWW JUIsl pelieHus 3a7ad B 00sacTu
COXPAHHOCTH OKpY)KaIoIllel cpenbl, IUIAHUPOBAHMSI MOCTYNKOB M OLEHKH MX BO3MOKHBIX
MOCJIEICTBUI JUIsl OKpYXaloUeil cpebl, 0CO3HAaHUEM TJI00AJBHOIO XapaKTepa 3KOJIOTHYEeCKHX
poOJieM U yTel UX pelIeHNs,

8) amanTanyuu K M3MEHSIIIUMCS YCJI0BHSIM CONMAIbHO U MPUPOTHOIi cpebl:

TOTOBHOCTBIO K JICMCTBUSM B YCJIOBUSIX HEONPEAENEHHOCTH, MOBBIIMICHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JAESITeIbHOCTb, B TOM YHCIE YMEHUE YUUTHCS y APYTUX
J0JIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMITETEHIIMHU U3
OTIbITA JIPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUHM, (POPMYIHpOBATH WUIEH, MOHSTHUSA,
rUnoTe3bl 00 00bEKTax U SBICHUSX, B TOM YHCIIE PaHEe HEM3BECTHBIX, OCO3HABATH NEHHUIUTHI
cOOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMlO, BOCHPUHHMMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
nercTBUs, GOPMYITHPOBATH U OLEHUBATh PUCKU U TIOCEACTBUSL, (GOPMUPOBATDH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynabTaTe OCBOGHHS IpOrpaMMbl 10 MaTEMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydvaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIEe Pe3yJabTaThl,
XapaKTepU3YIOIHUECS  OBJAJCHUEM  YHUBEPCAIbHBIMU  MO3HABATEIbHBIMU  JEHCTBUSAMH,
YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JEHCTBUSIMH M YHUBEPCAJIbHBIMU PETYISATUBHBIMU
JNIEUCTBUSIMH.

Ilo3naBaTenbHBIC YHHBEPCAAbHbIC Y4eOHbIE JeHCTBUSA

Ba3oBble 1ornyeckue geicTBus:

BBISBJIAITh U XapaKTepU30BaTh CYILECTBEHHbIC IPU3HAKM MaTeMaTHUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHUM MEXIy MNOHATHAMHU, (QOPMYIUPOBATh ONpEAETICHUsS IOHATHIH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCHU(UKALMU, OCHOBaHUA i 0000IIeHHs U
CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTO aHAIN3a;

BOCIIPUHMMATh, (OpMYIHPOBaTh M NPeoOpa3oBbIBaTh CYKICHUS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U MPOTHUBOPEUHs B (akTax,
JAHHBIX, HAONIONEHMAX U  YTBEPXKAEHUSX, Mpeularatb KPUTEPUM JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEYUN;

JIeNIaTh BBIBOJBI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ICAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

pa3buparhb J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEP)KJIEHHH (MpsMbIE U OT MPOTUBHOTO),
IPOBOJIUTH  CAMOCTOSITETILHO ~ JOKa3aTelbCTBA MaTeMaTHYecKuX (DakToB, BBICTPAUBATh
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apryMEHTAIMI0, MMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMAaTHYECKOU
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh croco® pemeHust y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpaTh Hawboyiee MOAXOMAIMUNA C Y4ETOM CaAMOCTOSITENIBHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

WCIIOJIb30BaTh ~ BOTMPOCHI ~ KaK  HCCICNOBATCIIbCKHA ~ MHCTPYMEHT  ITO3HAHHS,
¢dbopMynmHpoBaTh BOMPOCH], (HUKCHPYIOIIME IPOTUBOpPEYHE, TPOOIEeMy, CaMOCTOSITEIBHO
YCTaHaBJIMBATh HCKOMOE H JIaHHOE, (JOPMUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO TO3UIIHIO,
MHEHUE;

MPOBOJIUTH 10 CAMOCTOSITEIIHHO COCTABICHHOMY IUIaHY AKCIIEPHMEHT, HCCIIEIOBAHUE TI0
YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSITEIEHO (POPMYTUPOBATH OOOOIIEHHUS M BHIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIO/IEHNUs, WCCIIEIOBAHMs, OKCIEPUMEHTa, OICHWBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, & TAKXKE BBIJIBUTAThH MTPEIITOJIOKECHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Padora ¢ undopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD M U30BITOYHOCTh HH(OPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
peleHws 3a/1a9u;

BBIOMpPATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJIOB H (POPM MPEICTABICHHUS;

BBIOMpaTh QopMy MpeacTaBlieHUss MHGOPMAUU U WILIIOCTPUPOBATh PElIaeMble 3aauu
cXeMaMu, AuarpaMMaMH, HHOU rpadukoil 1 1X KOMOWHAIUSAMU;

OIICHMBAaTh HAAEKHOCTh HWHGOPMALMU TIO  KPUTEPUSM, TMPEUIOKEHHBIM WU
c(OpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBbIE YHUBeEpPCaJIbHbIE y4eOHbIe 1eHCTBUSA

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHUSMH U LEISIMHU
oO0IIeH s, SICHO, TOYHO, ITPAaMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHUCHMEHHBIX
TEKCTaxX, JaBaTh IOSICHEHHS [0 XOJAy peIleHHs 33/a4ud, KOMMEHTHPOBATH IOJy4ECHHBIH
pe3yJbTar;

B XOJIe 00CYXJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOM TEeMBI, IIPOOIEMBI,
penraeMoil 3a/1a4d, BBICKAa3bIBaTh HMJCH, HAIEJICHHBIC HA TOWCK PELICHUS, CONOCTABIATH CBOU
CYXJCHUS C CYXICHUSMH JIPYTUX YYaCTHUKOB JWANIora, OOHApY)XHBATh PAa3IMUUe M CXOJICTBO
MO3HLIUH, B KOPPEKTHOH opMe GOPMYIHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEACTAaBIATh PE3YJbTaThl PEIICHMS 3aJaud, IKCIIEPUMEHTA, MCCIIEIOBAaHMS, MPOEKTa,
CaMOCTOSITEIFHO  BBIOMpaTh (opmar BBICTYIUICHHST C y4€TOM 33/4a4 TPE3CHTAMH |
0CcOOCHHOCTEH ayIUTOPHY;

MOHUMATh U MCIOJIb30BaTh NPEHMYIIECTBA KOMaHIHON U MHAMBUAYAIBHON pabOTHI MpH
peleHnn Y4eOHbIX MaTeMaTHM4YeCKMX 3ajad, MPUHUMAaTh LeJlb COBMECTHOW JESTEIbHOCTH,
IUTAHUPOBATh OPraHU3allMI0 COBMECTHON paboThl, pacipeaeisiTh BUIbl pabOT, 10rOBapUBaThCA,
o0cyX/1aTh MPOLIECC U pe3ysIbTaT paboThl, 000011aTh MHEHUSI HECKOJIbKUX JIFO/IEH;

y4acTBOBATh B TPYNNOBBLIX (GopMax paboThl (00CykAeHUs, 0OOMEH MHEHHH, «MO3rOBbIE
LITYPMBI» M HHBIE); BBINOJHATH CBOK 4YacThb pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JIPYrUMH 4YJ€HaMU KOMaHJbl, OIIEHMBaTh KayeCTBO pe3yjbTaTa W KAayecTBO CBOEro BKJIajga B
oOmmMii pe3ynpTar Mo KpuTepusiM, chopMyITMpPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe Y4eOHbIe el CTBUS
Camoopranmsanms:



BBISBJIAT MPOOJIEMBI Il  pEIIeHUS B JKM3HEHHBIX M YYEOHBIX CHUTYalHsX,
OPUEHTUPOBATHCS B PA3INYHBIX [TOAX01aX MPUHATHUS peLIeHUN (MHAUBUIYaIbHOE, TPYIIIOBOE);

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, aArOPUTM pEIIEHUs 3a4ayd (WJIM €ro 4actb),
BBIOMPATH CIOCO0 peHicHHs ¢ Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJIEKT:

BIIQJIETh CHOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJISL IMpOIecca M pe3yiabTaTa perieHHUs
MaTeMaTH4eCKOH 3a/1a4i, CAMOMOTHBAIINU U PEIICKCHH;

MpENBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPHU PELICHUM 3aJaud, BHOCUTH
KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HANIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa JIEATEIbHOCTH MOCTABIEHHOW LEAH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WM HEJOCTH)KEHHUS 11eJI1, HaXOUTh OIIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BBIp@KaTh HSMOLIMM TPU HU3YYEHUU MaTeMaTHUYEeCKUX OOBEKTOB M (PAKTOB, JaBaTh
SMOIIMOHAIBHYIO OLIEHKY PELIEeHUs 3aJauu.

NHNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydyenuss B 7 kijacce OOy4aronmuics TOJMYYUT CICAYIOIINE MPEIMETHBIE
pe3ynbTaThI:

Yucja u BbIYMCTEHUS

PanmmonanbHeie ynca.

[TepexomuTs OT OHOM (OPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBhIBaTh JACCITHIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHECUYHYIO
JECATUIHYIO APOOB).

Hcnonb30BaTh MOHATUS MHOKECTBA HATypalbHBIX YHCENl, MHOXKECTBA IIEJIBIX YHUCEIl,
MHO)KECTBA PpAlMOHAIBHBIX YHCENT MpH pEIIeHUH 3a]ad, MPOBEICHUM PACCYKICHUH U
JI0Ka3aTeNIbCTB.

[ToHumath ¥ 0OBACHATH CMBICT MMO3ULIMOHHOMN 3aITUCH HATYPAIbHOTO YUCIIA.

CpaBHUBaTh U YIOPSAIOUNBATH PALIMOHAIIbHBIE YUCIIA.

BoinonHsATh, coderas ycTHbIE W NMUCHbMEHHbIE NPUEMBI, apr(pMeTHUYECKUe ACUCTBUS C
paloHaIbHBIMU YHCIIaMH, HUCHOJb30BaTh CBOMCTBAa YHCENl U IMpaBWia JCHCTBHUM, NPUEMBI
paloOHaIbHBIX BHIYUCICHUH.

BoInosHATh AeMCTBUS CO CTEMEHSIMU C HATYpaIbHBIMU MOKA3aTEISIMH.

Haxonuth 3Ha4yeHHs] YMCIOBBIX BBIPAKEHUN, COJAEPXKAIUX palMOHATIbHBIE YHCIA U
CTETNIEHH C HATypaJbHBIM TIOKa3aTelieM, MPUMEHSATh pPa3sHOOOpa3Hble CIOCOOBI U MPHUEMBI
BBIYHCIICHUS, COCTABJIATh U OLIGHWBATh YMCIIOBBIC BBIPAKEHHS MPU PEIICHUH MPAKTHUYECKUX
3a/1a4 U 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

OKpyriaTh Yyucia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE MO0 CMBICITY MPAaKTUYECKOM CUTYyaIlnH,
BBITIOJIHATh TPUKUAKY W OIICHKY pe3ylbTaTa BBIYHUCICHHM, OIICHKY 3HAYEHUH YHCIOBBIX
BBIPKEHUH, B TOM UKCJIE PU PEHICHUH MPAKTUYECKUX 3a/1a4.

Pematp TekcToBble 3amaund apuPMETHUUECKUM CIOCOOOM, HCIOJIB30BATh TaOIUIBL,
CXEMBI, YEPTEXKH, IPYTHe CPEICTBA MPEICTABICHHS TaHHBIX MPU PEIICHUN 33/ad.

Pemats mnpakTUKO-OPHEHTUPOBAHHBIE 3a/la4yM, CBS3aHHBIE C OTHOIIEHHEM BEIUYHH,
MPOMOPIIUOHAIBHOCTHIO BEJIHUMH, TPOIEHTAMH, HUHTEPIPETUPOBATH PE3YIbTATHI PEIICHUS 3a/1a4
C Y4€TOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX OOBEKTOB.

JleTuMOCTb.

Jloka3biBaTh U NIPUMEHSATH MPU PELICHUU 33]1a4 MMPU3HAKU JAETUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, npu3Haku JEIUMOCTH CyMMBI U IIPOU3BEACHMS LIETBIX YACE.

PacknaapiBaTh Ha MHOXKUTENN HATYpalbHBIE YUCIA.
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CB0060HO ONEPUPOBATH MOHATUAMHU: YETHOE YUCIIO, HEYETHOE YMCIIO, B3AUMHO MPOCTHIE
qucia.

Haxonute HamOonbimmii OOmMMN JETUTENhb W HAMMEHbIIEE OOIIee KpaTHOE 4YHcen U
HCII0JIb30BATh UX IIPH PELICHNUN 3a]1a4, IPUMEHSTh alroputM EBkinaa.

OnepupoBaTh MOHATHEM OCTAaTKa IO MOAYJIO, INPUMEHSTh CBOMCTBA CpPaBHEHHUI 110
MOJIYJIIO.

Auredpanyeckue BbIpaKeHHs

BoipaxkeHus ¢ nepeMeHHbIMU.

Hcnonb3oBath anreOpavyeckyr0 TEPMUHOJIOTMIO M CHMBOJIMKY, I[PUMEHATH €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

Haxouth 3HaueHNs OYKBEHHBIX BBIPAKEHUN IPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

Hcnonb3oBaTh NOHATHE TOXKIECTBA, BBIMOIHATH TOXIECTBEHHbIE IPEOOpPa3OBAHUS
BBIPA)KEHUH, I0Ka3bIBATh TOXKAECTBA.

MHOro4seHsl.

BoinonHATe npeoOpa3oBaHys 1IEJI0T0 BBIPAXKEHHS] B MHOTOYJIEH PUBEIEHUEM MOI00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BoinonHaTe  neiicTBusi (CIOXKEHHE, BBIYMTAHHWE, YMHOXKEHHME) C OJIHOUIEHAMH U C
MHOTOWJIEHAMH, MPUMEHATh (HOPMYJBI COKpalIEHHOTO YMHOKEHHUs (KBaapaT M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToOB, CyMMa M pPa3HOCTh KyOOB), B TOM 4YHCIE JJIs
YIOPOIIEHHS BBIYUCIIEHUI.

OcymiecTBIATh paszoKeHWE MHOTOYJICHOB HA MHOXHTENIU C MOMOIIbIO BBIHECEHMS 3a
CKOOKHM O0OILEr0 MHOXKUTEJNS, TPYMIUPOBKU ClIaraeMbIX, IpUMEHs (OpMYIbl COKPAIIEHHOTO
YMHOKEHHUS.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOYJICHOB JJIsi pELIEHUS pa3IUYHbIX 3a7ad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEaIbHOMN MPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENIEHEN ¢ HATYPAJIbHBIMU TIOKA3aTEISIMHU IS PpeoOpa3oBaHuUs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOW MEPEMEHHOM, MPUMEHSS MpaBuia mnepexona Ot
HCXOJIHOTO YpPaBHEHMS K paBHOCUIBHOMY eMy. IIpoBepsTh, SBISIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TopOupars mpumepbl Map 4YKCEN, SBISIIOMIMXCS PEIIeHWEM JMHEHHOro ypaBHEHUS C
JBYMSI [IEPEMEHHBIMU.

Ctpoutb B KOOPAMHATHOM IIJIOCKOCTH TpaduK JHMHEHHOTO YypaBHEHHS C JBYMs
[IEPEMEHHBIMH, MOJIb3YACh I'PaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS yPaBHEHUSI.

Pemate cucreMbl ByX JMHEHHBIX YpaBHEHHI C JBYMS IE€PEMEHHBIMH, B TOM YHCIIE
rpaduIecKu.

CocraBiiATh U pelaTh JIMHEHMHOE ypaBHEHHE WJIM CHUCTEMY JIMHEWHBIX YpPAaBHEHUU IO
YCIIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJauyM MOJYyYEHHBIN
pe3ynbTar.

DyHKUUHA

Koopaunats! u rpaduku.

N300paxaTh Ha KOOPAMHATHOW TMpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpAMHATaM, JIydd, OTPE3KH, WHTEpBaJbl, 3alMChIBATh UHCJIOBBIE IPOMEKYTKH Ha
anreOpanvyeckoM si3bIKe.

OtmeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3alaHHBIM KOOPJIMUHATaM.

OyHKIMY.

CtpouTth rpaduku JIMHEHHBIX QYHKIUI.

OnwuceiBaTh € TOMOIIBI0 (YHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMU:
CKOPOCTb, Bp€Msl, PacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEIBLHOCTh, BpEMS,
00BEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.
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[TonumaTh rpaduueckuii cnocod MpeaCcTaBICHHUS W aHAIW3a WHPOPMALIUHU, U3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBaTh cBOMCTBa (YHKIMIA I aHamu3a TIpadUKOB pEaJbHBIX 3aBHCUMOCTEH
(Hynmu  QyHKIMHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKIMH, TNPOMEXKYTKH BO3pacTaHUS |
yObIBaHUs (PYHKIIMH, HANOOJIbIIIEE U HAaNMEHBIIIee 3HaUeHHsI (PyHKINN).

Hcnonp3oBark rpaduKu Il UCCIIEAOBAHUS TPOLIECCOB M 3aBUCUMOCTEH, NMPH PEUICHUU
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U pEaTbHON KU3HU.

K koHmy oOydueHus B 8 kJjacce oOydaroUIUICS TMOJMYYHT CICIYIOIIHE PEIMETHBIC
pe3ynbTaThI:

Yuca 1 BBIYUCTEHUS

HppaumnonaibHbIe Yncia.

[ToHUMAaTh U UCTIONH30BATH MPECTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOYKECTB.

CBoOOIHO  OmepupoBaTh TMOHATHUSMH: KBAJpPAaTHBI  KOpPEHb, apuUPMETHUUYECKUM
KBaJPaTHBI KOPEHb, HPPAUOHAIHHOE YHCJIO, HAXOJUTh, OIICHUBATh KBAJpaTHBIE KOPHH,
WCTIONB3Ysl TPU HEOOXOJUMOCTH KAJIBKYJSATOP, BBIMOJHATH TPEOOpa30BaHUS BBIPAKECHHM,
COJIepXKaIIuX KBaJpaTHbIE KOPHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath HayaibHBIE MPEACTABICHUS O MHOXKECTBE JIEHCTBHUTEIBHBIX YHCEN TSI
CpaBHEHHUS, OKPYIJICHUS W BBIYMCICHUN, W300pa)kaTh JEHCTBUTEIBHBIC YHCIA TOYKAMU Ha
KOOPAMHATHOU MIPSAMOIA.

Hcnonp30Bath 3amucy OOJBIIMX M MajbIX YHCENT C MOMOINBIO JIECATUYHBIX ApoOel u
creneHed uymcia 10, 3amuchIBaTh W OKPYIJISITH YHCIIOBBIE 3HAYEHUS PEATBHBIX BEJIMYMH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUH.

JemnumocTsb.

CBoOOIHO omepupoBaTh TMOHATHEM OCTaTKa [0 MOJYJI0, MPUMEHSTh CBOWCTBA
CPaBHEHUH IO MOJYJIIO0, HAXOJAUTh OCTATKU CYMMBI U IIPOU3BEACHUS IO JAHHOMY MOJYJIIO.

AnredOpanyeckue BbIpasKeHU s

Jpo6HO-palioHaIbHbIE BHIPAYKEHUSI.

Haxonuth nomycTiumble 3HaUE€HUS IEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BBIPAKECHUSIX.

[IpuMeHsSTh OCHOBHOE CBOMCTBO PAIIMOHAIILHOM APOOH.

BoinonnsaTte npuBeaeHue anredpanyeckux ApoOel K oOlieMy 3HAMEHATENI0, CIOXKEHHE,
YMHOXEHUE, JIeJICHue alreOpandeckux apooei.

BbInosHATE TOXKECTBEHHbIE MPeoOpa30oBaHus pallMOHAIBLHBIX BhIPAKECHUN.

[IpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUH [JIs peUICHHs] pa3IMYHbIX 3a1ad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEaJIbHOMN MPAKTUKHU.

Crenenu.

[IpuMeHsTh TOHATHE CTENEHH C LEeJbIM MOKa3aTeleM, BBIMOJHATh MpPeoOpa3oBaHuUs
BBIPAXKEHUI, COJIEPKALLMX CTEIEHH C LIEJIbIM TOKA3aTEeIIEM.

HppanmonanbHble BEIPAKECHUS.

Haxonute pomyctumble 3HA4eHUs TIEPEMEHHBIX B  BBIPAXKEHHSAX, COACPIKALIUX
apudmeTryecKue KBaapaTHble KOPHHU.

BrimonHATe  mpeoOpa3oBaHUsT HpPPAIMOHATBHBIX BBIPAKEHUM, HCHONIB3YS CBOWCTBA
KOpHEH.

YpaBHeHHUS M HEPABEHCTBA

Pemiate kBagpaTHbIE ypaBHEHUS.

Pemats npoOHO-paloHaIbHbIe YpaBHEHUS.

Pemate nuHEHHBIE YypaBHEHUs C NapaMeTpPaMH, HECIOXKHbIE CHUCTEMBbl JIMHEWHBIX
YpaBHEHUH C TapaMeTpaMH.

[IpoBoauTh WHCCIIETOBAHUS YpPABHEHUW M CHCTEM YpaBHEHUW, B TOM UHUCIE C
MpUMEHEHHEeM TrpauuecKux MpeacTaBieHni (yCTaHAaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUU peIlIeHus], €CITU UMEET, TO CKOJIbKO, U TpoUee).
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[lepexoauTe OT clIOBeCHON (OPMYIMPOBKH 337aud K €€ anreOpandeckoid MOJeNnu C
MOMOINBIO COCTABJICHUS YpPaBHEHHUS WM CHCTEMbl YypPaBHEHWH, HHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ[au¥l TTOJy4YEHHBIN pe3yabTarT.

[TpuMeHsTH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHHSI, OLICHKH, PEIIaTh JINHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHON M HMX CHCTEMBI, JaBaTh TIpa(UUYecKyl HWILTIOCTPAIHIO
MHOJKECTBA PEUICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

D yHKUUHA

[lonnMaTh W WCHONB30BaTh (DYHKIMOHAIBHBIE TOHSATHA H  SI3BIK  (TEPMHHBI,
CHMBOJIMYECKHE 0003HAYEHUs), OINpPENeNATh 3HAaueHHWEe (QYHKIUHM [0 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduKy.

CtpouTts rpaduku GyHKIUH , OMCHIBATH CBOMCTBA YHCIOBOM QYHKIMH 10 € rpaduKy.

K xonmy obOydeHuss B 9 kiacce oOydarouuics MOJMYYUT CICAYIONINE MPEIMETHBIE
pe3ynbTaThI:

Yucsa 1 BIYUCTEHUS

CB00OOHO OTEepUpOBaTh MOHATUSMU: KOPEHBb N-M CTENEHU, CTENEHb C PAIMOHAIBLHBIM
MoKa3aTesjeM, HaxOJUTh KOpEHb N-Ml CTENeHH, CTeNeHb C palMOHAIBHBIM TOKa3aTelieM,
WCTIONB3Ysl TP HEOOXOMWMOCTH KaJbKYJIATOp, NMPUMEHSATH CBOWCTBA KOpPHS N-H CTEMEHH,
CTETNIEHH C PAIIMOHAIILHBIM TIOKA3aTEeIIEM.

Hcnons30BaTh MOHATHE MHOXECTBA JIEHCTBUTEIBHBIX YHCENT TMPU pPEIICHUW 3ajad,
MIPOBEACHUH PACCY)KICHHUH U JIOKa3aTEIbCTB.

CpaBHHMBATh W YHOPSJAOYMBATH JCHCTBUTEIBHBIC YWCTA, OKPYIJSATH JCHCTBUTEIHHBIC
YHUCIIa, BHITIOTHATH TPUKUIKY pPe3yJbTaTa BRIYUCICHHUH, OIEHKY YHCIIOBBIX BRIPAKCHUH.

AnredOpanyeckue BbIpasKeHU s

CBOOOIHO omepupoBaTh TMOHSATHEM KBAJAPAaTHOTO TPEXWIEHA, HAXOJIUTh KOPHU
KBQIPATHOTO TPEXUWICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIECH HA JIMHEHMHBIE MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemath nuHeliHble U KBaJpaTHbIC ypaBHEHUS, ypaBHEHUS, CBOJSAIINECS K HUM, APOOHO-
paloHaIbHbIe ypaBHEHUSI.

PemaTh HecnoKHbIe KBaIpaTHbIE YPABHEHHUSI C TAPAMETPOM.

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJIb30BaTh METOM
MHTEPBAJIOB, N300pakaTh pelIeHNE HEPABEHCTB HA YMCIOBOM MPSMOM, 3alUCHIBATH pPEIICHUE C
MTOMOIIBI0 CUMBOJIOB.

Pemath cucreMbl ABYX JUHEHHBIX YpaBHEHHH C ABYMs MEPEMEHHBIMU U CHUCTEMBbI JIBYX
ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHHUE HE SBIISAETCS JIMHEUHBIM.

PemaTh HecoKHBIE CUCTEMBI HEIMHEWHBIX YPAaBHEHHH C TapaMeTPOM.

[IpuMmeHsTh  METOIBI  PAaBHOCWIBHBIX  MpeoOpa3oBaHMil, 3aMeHbl MEPEMEHHOMH,
rpaduuecKoro MeToa Mpu pelieHu: ypaBHEeHUH 3-i u 4-ii cTeneHei.

Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM MPSIMOH,
3alUChIBaTh PEIICHHUE C TOMOIbIO CUMBOJIOB.

Pemars ypaBHeHHs, HEpaBEHCTBA M UX CHUCTEMBI, B TOM YHCJIE C OTPaHUYCHUSIMH,
HampuMep, B IeNbIX YhCcTax.

[IpoBomuTh wHcclenoOBaHUS ypaBHEHWH MW CHCTEM ypaBHEHUH, B TOM 4HCIE C
MpUMEHEHHEeM TrpauuecKux IMpeacTaBieHni (yCTaHaBIWBaTh, HMEET I YpaBHEHHUE WIIU
CHCTEeMa YpaBHEHUU pellIeHus], €CITU UMEET, TO CKOJIbKO, U Tpoyee).

Pemate TekcTOBBIE 3amaud anreOpanyecKuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
ypaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBath  ypaBHEHHS, HEpPaBEeHCTBA W WX CHUCTEMBI JJS  COCTABJICHUSA
MaTeMaTHYeCKOW MOJIENHU peabHOM CUTyallud WIM MPUKIAJHON 3aJa4i, WUHTEPIPETHPOBATH
MOJTYy4YeHHbIE PE3yIbTaThl B 33JJaHHOM KOHTEKCTE.
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YucioBble M0CTE10BATEIBLHOCTH H IPOrPecCHH

CB000IHO OTIEPHPOBATH MOHATUSAMHU: 3aBUCUMOCTb, (PYHKIHNSA, rpaduK QYHKIUH, TpsMast
MPONOPIHOHAIBHOCT, JIMHEHHAs (yHKIMA, oOpaTHas MPOMOPLUHUOHAIBHOCTh, Mapadona,
runepooIIa, KyCOYHO-3aJaHHast (QyHKIUS.

HccnenoBats ¢ynkiuio mo e€ rpaduky, ycTaHaBIUBaTh CBOWCTBa (YHKIMIl: 00macThb
OTIpEeNeNICHUsl, MHOKECTBO 3HAYEHUH, HYIMM (QYHKIWH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKHA BO3pacTaHusl U YObIBaHUSA, YETHOCTh U HEUETHOCTh, HaMOOJbIlIEE U HAaMMEHbIIEE
3HAYEHUS!, aCUMIITOTHI.

Pacnio3naBare  KBajpaTWuyHyl0 (QYHKIUIO 10 (Qopmylie, MPHUBOIUTH IPUMEPHI
KBaJ[PaTUYHBIX QYHKIUH U3 pealbHON )KU3HU, (PU3UKH, TEOMETPHUH.

OmnpenensaTe TOJOXKEHHE TpaduKa KBAAPATHYHOW (YHKIUU B 3aBHCUMOCTH OT €&
K03((HULIUEHTOB.

Crpoutpb rpaduk KBagpaTUYHOW (QYHKIUHU, ONMCHIBATH CBOWCTBA KBaJApaTHUYHOUN
¢dbyakmu o e€ rpaduky.

Wcnonb3oBaTh cBOMCTBA KBaAPATUUHON (DYHKIIMH JUIS pEIISHUS 3a/1a4.

Ha npumepe kBaapatuunoil GyHKIuM cTpouth rpaduk ¢ynknuu y =af(kx + b) + c ¢
MOMOIIbIO TTpeoOpa3oBanuii rpaduka Gpyukimu y=F(x).

NnmroctpupoBath ¢ moMoIipio rpaduka peadbHYI 3aBUCHMOCTh WJIM HPOIECC MO X
XapaKTepUCTHKaM.

ApudmMernueckasi 1 reoMeTpu4ecKasi Iporpeccum

CBOoOOJTHO omepupoBaTh MOHATHSAMH: IOCIENOBATENBHOCTh, apu@MeThyeckas u
reoMeTpHuuecKas porpeccuu.

3amaBaTh MOCJIEIOBATEILHOCTH Pa3HBIMU CIIOCOOAMU: OMHUCATEBHBIM, TAOTHMYHBIM, C
MOMOIIBIO (POpMyYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BBINONMHATE BBIUMCIIEHUS C MCMOJB30BaHUEM (OpMya N-ro uieHa apudMeTHYecKoW u
reOMETPUUYECKON POrpeCCHii, CYMMbI MIEPBBIX N YIEHOB.

N3006pakaTh 41eHbl OCIE10BATEIbHOCTH TOUKAMH HAa KOOPIUHATHON IJIOCKOCTH.

Pemate 3amaun, CBs3aHHBIE C YUCIOBBIMU MIOCIEA0BATENBHOCTMH, B TOM UYHUCIIE 3a/1a4i
W3 peaTbHOM XM3HU (C UCTIOJIBb30BAaHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOJIOTHA).

Pacrnio3HaBath U NpUBOIUTH NPUMEPHI KOHEUHBIX U OECKOHEYHBIX NOCIEI0BATEIbHOCTEH,
OFPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTaloliMX  (yOBIBAIOLIMX)
[I0CJIEI0BATEIbHOCTEMH.

HmeTb mpenacTraBieHHE O CXOJUMOCTH IOCIENOBATEIbHOCTH, YMETh HAXOAUTh CyMMY
0eCcKOHEeUHO yOBIBAIOLIECH reOMETPUYECKOI ITporpeccuu.

[IpuMeHsATH METOJT MaTEMaTUYECKONH MHIYKIIMK IIPU PELICHNH 3a/1a4.

TemaTnueckoe mIaHupoBaHue
7 KIIACC

KoauvecTBo yacos ‘ JJIeKTPOHHBbIE
HaumenoBaHue

N pasiaeioB u TeM K 11 (uponiie)
OHTpo.bHbIe |TIPAKTHYECKHE || 50030 aTe b HBIe

n/n Bcero
pecypchbl

NporpamMmMbl padoThI padoThI

UUCIJIA n
BBIYMCJIEHUA.
ParnmonanbHbIe YHCIIa)
(moBTOpEHME)

OYHKINWH. KoopauHaThl

u rpapuku. QyHKIUH 17 !

AJITEBPAMYECKHNE
BBIPAXKEHUA.
Beipaxenus c
IIEPEMEHHBIMU
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KoaunuecTBo 4acoB ‘ DJIeKTPOHHBbIE
HaumenoBanue

N paszie/ioB " TeM K IT (andponbie)
onTpoubHbIe | IpakTHUCCKHE |06 020 parennHbIe

n/n Bcero
pecypchl

NporpamMmbl padoTsI padoThI

YPABHEHUA 14
CUCTEMBI
YPABHEHUI.
JIuneliHbIE ypaBHEHHUS

10 1

UUCIIA "
BBIYNCJIEHU L.

CreneHp ¢ HaTypaJlbHbIM
MoKa3areseM

AJITEBPANYECKUE
6 |[BBIPAXKEHUA. 23 1
MHuorousieHsl

AJITEBPANYECKHUE
BbIPAXXEHUA.
@opMyIIBl  COKPAIEHHOTO
YMHOEHUS

UUCIIA 14
8 ||[BBIUMCJIEHUSI. 10
JemumocTh

OYHKIOWH. Jluneiinas

byt 16 |1

YPABHEHUA nu
CUCTEMBI
YPABHEHUU. Cucrembi
JIMHEHHBIX YpaBHCHUMN

10 14 1

[ToBTOpeHue, 0600OIICHME,

11 o
cucTeMaTH3alys 3HaHUi

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 13 18 0

8 KIIACC

KoauvecTBo yacos JJIeKTPOHHBbIE
HaumenoBaHue

N pasiaeioB u TeM K 11 (uponiie)
OHTpo.bHbIe [TIPAKTHYECKHE |60 030paTenn I

n/n Bcero
pecypcbl

NporpamMmbl padoThI padoThI

YPABHEHUA u
1 |HEPABEHCTBA. 20 1
Hepasencrsa

UUCIIA "
2 |BBIYMCIIEHUA. 17 1
KBaapaTHblil KOpEHb

YPABHEHUA n
3 |HEPABEHCTBA. 17 1
KBanpaTtHble ypaBHEHUS

4 ||AMTEBPAMYECKME |17 |7 | [

14



KoanuecTBo 4acon ‘ DJIeKTPOHHBbIE
HaumeHnoBanue
Ne a3/1eJ10B U TeM (pposbic)
H/HE Oi -~ Beero KourpoJbubie |[IIpakTuyeckue 06pa3oBaTeNbHbIE
porp padoThI padoThI pecypeb
BBIPAXKEHUS. poGHo-
palnroHaIbHbIE
BBIpKCHUS
YPABHEHUA 4
HEPABEHCTBA.
5 19 1
JpoOHO-panroHaIbHBIE
ypaBHEHUS
6 |ovHKIMN 15 |1 | |
7 AJITEBPANYECKHUE 14
BBIPAXKEHUS. Crenenn
UUCIIA 14
8 |[BBIYMCJIEHUAI. 7 1
JemumocTh
9 [ToBTOpenue, 0600IIEHNE, 10 1
CHCTEMAaTH3alHs 3HAHHUI
OBUIEE KOJIMYECTBO 136 s 0
UACOB I10 ITPOI'PAMME
9 KJIACC
‘KOJII/I‘IBCTBO 4acoB ‘ DJIEeKTPOHHbIE
Ne |HammeHoBaHMe pa3aesioB u (ungposbie)
n/n|{TeM NPOrpaMMbI Beero [<CHTPOIbHBIE| TIDAKTHYECKHUE| |50 0 pa e HBIe
padoThbI padoThI pecypesI
1 _|eYHKIMK 25 |1 | |
YPABHEHUA n
2 ||HEPABEHCTBA. 15 1
KBanparHbie HepaBeHCTBA
YPABHEHUA n
HEPABEHCTBA.
3 25 1
YpaBHEeHMsI, HEPAaBEHCTBA U UX
CHUCTEMBI
UM CJIOBbIE
4 |ITOCJIIEJOBATEJIBHOCTH |25 1
N ITPOI'PECCHUN
AJI'EBPANYECKUE
5 |[IBBIPAXKEHUS. Crenenp c¢||12 1
palMOHAIBHBIM MOKa3aTeIeM
5 [ToBTOpEHME, 0000111EHHE, 34 1
cucTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 136 l6 0
10 ITPOI'PAMME

OCHAIIEHUE YYEBHOI'O IPOLIECCA
OcHarieHre mpotiecca 00ydeHus anredpe odecreurBaeTcst OMOMMOTEYHBIM (DOHIIOM, TIEYATHBIMU
nocooMsMHM, a Take HHOOPMAIMOHHO-KOMMYHUKATUBHBIME ~ CPEJICTBAMH,  SKPAHHO-3BYKOBBIMU
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npubopamu, TEXHUYECKMMH CpEACTBaMHU OOydeHHs, y4eOHO-TPAaKTUYECKUMHU Y4eOHO-
1a00paTOPHBIM 000PYIOBAHHEM.
Hopmamuenvie 00Kymenmut

1. ®denepanbHblii  TOCYAApCTBEHHBIN 00pa3oBaTeNbHBIM  CTaHAAPT OCHOBHOTO
o011ero o0pa3oBaHuUs.
2. [IpumepHass ocHoBHas oOpa3oBaTelbHAs IporpaMma OCHOBHOI'O OOLIEro

00pazoBaHusl. (3JIEKTPOHHBIM HOCUTEID)

Yueono-memoouueckuii komnnexm

1.Aareopa 7 kJjacc. Yriy0JieHHbI YypoBeHb: yueOHWk / A.I'. Mep3mik, B.b.
[omonckuii, M.C. Sxup; mox pen. B.E. Ilomombckoro. — 6-e wu3m, crepeotun.- M.:
[Ipocsemenue, 2021

2.Aareopa 8 kuaacc. Yruy0jeHHblii ypoBeHb: yucOHuk / A.I'. Mepsmsik, B.b.
[Momonckuii, M.C. Sxup; moxm pen. B.E. ITlomombckoro. — 6-e wu3m, crepeotun.- M.:
[Ipocsemenue, 2021

3. Aaredopa 9 kuaacc. YriayOJjieHHbIi ypoBeHb: yueOHWK / A.I'. Mepsnsk, B.b.
[Momonckuii, M.C. Sxup; moxm pen. B.E. ITlomombckoro. — 6-e wu3m, crepeotun.- M.:
[Tpocsemenue, 2021

Cnpagounsvie nocodus, HayuHoO-RONYIAPHAA U UCIOPUYECKAA TUmMepamypa

1. CnoBapu, CripaBOYHHMKHU 110 MAaTEMATHUKE.

2. DHITMKIIONIe JUUEeCKHE N3JaH1s 10 MaTeEMaTHKe.

3. CipaBOYHHKH 110 MaTeMaTHKe (3JIEKTPOHHBIN HOCUTEID).

4. JleMoHCTpaIMOHHBIE TaOIUIIBI (3JIEKTPOHHBIN HOCUTED).

5. VIHTepaKTHUBHBIC TPEHAXKEPHI, Pa3BHBAIONINE WIPHl W OOydJalONIHe  MPOTPAMMEI
(3JIEKTPOHHBIN HOCUTETIH).

IJIEKTPOHHBIE (HU®POBBIE) ObPA3OBATEJIBHBIE PECYPCbI

1. MunuctepctBo o0pazoBanus u Hayku PO OI'AY «DUPO» http://www.firo.ru/;

2. Poccuiickoe obpazoBanue. Oenepanapubiii moprai. http://www.edu.ru/;

3. denepalbHbII HHCTUTYT IIEAarorHuecKux n3mepenuii - htth://www.fipi.ru;

4. EcrecTBeHHO-HayuHBINH 00pa3oBaTeIbHbIN TOpTan hitp://www.en.edu.ru/;

5. Poccuiickass HanmoHanpHas OuOIMOTEKA [DJIEKTPOHHBIA pecypc]. — Pexum
nocryna: http://nlr.ru/lawcenter;

6. Poccuiickas snekTpoHHas mmkosa https://resh.edu.ru/;

7. http://www.math.ruMarepuansimoMareMaTukeBE IMHOMKOUIEKITUUITEPPOBHIX0O
pa30BaTEIbHBIX PECYPCOB;

8. http://mat.1september.ru EI'D no marematuke: moAroToBka K TECTHPOBAHHUIO;

9. Perry OI'D https://oge.sdamgia.ru/;

10.  Pewmry EI'D https://math-ege.sdamgia.ru/;

11.  HWuTtepakTuBHAs pabouas TeTpab
Skysmarthttps://edu.skysmart.ru/teacher/homework/tivobudane

12. Vuu.py — uMHTEpaKkTHBHas 0Opa3oBarelibHast oHnaiiH-miardopmahttps://uchi.ru/

13.  SKunacc https://www.yaklass.ru/

14.  Owunaiin-mkona ®okcdopa https://foxford.ru/user/registration;

15.  http://www.allmath.ru TlpuknagHas MaTeMaTuke: CIPaBOYHUK MAaTEMaTHICCKHX
(bopMyI1, IpUMEpHI U 3a1a4K C PELICHUSIMU;

16.  http://math.rusolymp.ru 3amauHuk JUIs MOATOTOBKM K OJIMMIOHAIaM IO
MaTeMaTHKE;

17. http://www.math-on-line.com Maremarndeckue OTUMIIHAIBI IS IIKOJILHUKOB.
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