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IMNOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHAM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa O0ecrieunBaeT U3ydeHue JIPYruX JTUCIUTUIHH, KaK eCTECTBEHHO-
HAYyYHOTO, TaK M TYMAHUTApPHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAUMO IS
MIPOJOKEHHUs 00pa30BaHUs M B TTIOBCEIHEBHOM U3HU. Pa3BuTHE y 00yJaromuxcs
HAYYHBIX TPEJCTABICHUI O TMPOUCXOXKJICHUUM M CYIIHOCTH ajre0pandeckux
abcTpakuuii, cnocode oTpakeHHss MATeMAaTUIECKOW HAYKOH SIBIEHUIH W MPOIIECCOB
B MPUPOJIE U OOIIECTBE, POJIM MATEMATHYECKOrO MOJCIHUPOBAHUS B HAYyUYHOM
MO3HAHUU U B NMIPAKTHKE CIIOCOOCTBYET (JOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIICHNUS, HCOOXOIUMBIX /ISl aJalTallid B COBPEMEHHOM ITM(POBOM
obOmecrre. M3yueHnue anreOpbl oOecrneuMBaceT pa3BUTHE YMEHMsI HaOIOJaTh,
CpaBHHBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTHA MBIIUICHHUSA,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUSI W BBIBOJIBI,
dopmynupoBats yrBepxacHHs. OCBOEHHE Kypca anreOpsl 00ecneunBaeT pa3BUTHE
JIOTMYECKOTO MBIIUICHHST OOYYaroIMXCs: OHU WCHONB3YIOT JICAyKTHBHBIC U
MH/IYKTUBHBIC PacCy’KJICHHs, 00001ICHHE U KOHKPETU3allUI0, adCTparupoBaHue U
agamornto. OOydenne  anreOpe  mpeamonaraeT  3HAYMTENBHBIH  O0BEM
CaMOCTOSITEIIBHOM  JICATEIPHOCTH OOYYaIOIUXCsl, IM03TOMY CaMOCTOSTEIbHOE
pelieHne 3a/1a4 ABJISETCS peaau3anneit 1esITeIbHOCTHOTO TIPUHIIUIA 00yYeHHS.

B crpykType mporpammer y4eOHOTO Kypca «AnreOpa» aas OCHOBHOTO
oO1ero oOpa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COACPIKATEIBHO-METOAUYCCKHE
muHuN: «Yucna u BeIMUCICHUN), « AnreOpandecKkue BRIpAKEHHS», « Y paBHECHUS 1
HepaBeHCTBay, «DyHkuuny. Kakmas W3 3THX cojep:KaTelbHO-METOIUYECKHX
JIMHUM Pa3BUBACTCS HA MPOTHKEHUN TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS C
IPYTHMH €Tr0 JUHHSMH. B Xojme wW3ydeHHss y4eOHOro Kypca OOyYaroIumcs
MPUXOIUTCS JIOTUYECKH PAaCCykAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBCHHbIH
A3bIK. B CBsI3M ¢ 3THM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIOYEHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeliax
MaTeMaTH4YecKoro o0pa3oBaHus MU CIIOCOOCTBYIOIIME OBJIAJECHHIO 00YHaIOIIMMUCS
OCHOB  YHHBEpCaJbHOIO MaremaTHdeckoro s3pika. CopaepiaTenbHOW U
CTPYKTYPHOH 0COOCHHOCTBIO ydeOHOro Kypca «Anrebpa» SBISETCS €ro
HHTErPUPOBAHHBIN XapakTep.

Conepxkanne uHUH «Yucia M BBIYUCIICHHS» CIYKHT OCHOBOM JUIS
JaIbHEHIIIEro MW3y4YeHHUs MaTEMaTHKH, CMOCOOCTBYET Pa3BUTHIO y O0Yy4arOIIUXCs
JIOTUYECKOTO MBIIUICHHUS, (OPMHPOBAHHIO YMEHHS TTOJIH30BATHCA alTOPHTMAaMH, a
TaKKe NMPUOOPETEHUIO MMPAKTHYECKUX HABBIKOB, HEOOXOMMMBIX [IJIsl TOBCEAHEBHOM
KU3HHU. Pa3BUTHE MOHATHSA O YHCJIC HAa YPOBHE OCHOBHOTO 00ImIero odpasoBaHHs
CBSI3aHO C PAIMOHAJILHBIMH W HPPALMOHAJIBHBIMH YHCIIaMH, (hopMHUpOBaHHEM



IIPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUICHUE OCBOEHHSA YHCIOBOH
JIMHUM OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHHIo.

Conepxkanue IByX anreOpandecKux JMHUN — « AJIreOpanyecKre BhIpaKeHUs»
U «YpaBHEHHs M HEPABEHCTBA» CHOCOOCTBYET (OPMHPOBAHHUIO Y OOYUAIOIIUXCS
MaTEeMaTUYECKOTo armapara, HEoOXOJMMOIro /s PEUICHUS 3a/lad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB MW IPaKTUKO-OPHUEHTHPOBaHHBIX 3ama4. Ha yposHe
OCHOBHOro o00wiero oOpa3oBaHHs Y4eOHBIM MaTepHall IPYIIIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUH. Anredpa AeMOHCTPHPYET 3HAYCHUE MAaTEMAaTHKH Kak
A3bIKa JUIA TOCTPOCHHA MAaTeMaTHYECKUX MOJIEIECH, OIMCAaHHs IPOLECCOB H
SIBICHUM peajbHOTO Mupa. B 3agaun  o0yueHus ajirebOpe BXOAAT TaKKE
NanbHeHIee pa3sBUTHE ANTOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOro, B
YaCTHOCTH, JUIi OCBOGHHUS Kypca HH(OpPMATHKH, M OBJIQJICHHE HaBbIKAMH
JNeAYKTHUBHBIX paccyxxaeHui. [IpeobpasoBanue cuMBOIBHBEIX (HOpM CriocoOCTBYET
Pa3BUTUIO BOOOPAXKEHHUSA, CIIOCOOHOCTEH K MaTeMaTUIECKOMY TBOPUECTBY.

Coaepxanue QyHKIHOHATLHO-TPAQUUCCKON JIMHUN HALICJICHO HA MOJIy4YCHHUC
oOyuaromuMucs 3HaHUN O QYHKIHMAX KaK BayKHEHIIEH MaTeMaTU4YeCKOH MOJeNH
JUIsL OIMCAHUs U UCCIICI0BAHMs pa3HOOOpa3HbIX MPOLIECCOB U SIBJICHUH B IIPUPOIE
u obuectBe. M3ydyenne marepuana CnocoOCTBYET PAa3BUTHIO Yy O0ydaromuxcs
YMEHUS UCIIOJIB30BATh Pa3/IMYHbIE BBIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATHKU —
CJIOBECHBIC, CHUMBOJIMYECKHE, TpauyecKue, BHOCHUT BKJIaaA B (POPMHUPOBAHHE
IIPECTABICHUH O PO MAaTEMATHKU B PA3BUTHH LIUBUIM3ALUNA U KYIbTYPBI.

CornacHo ydeOHOMY IUIaHy B 7-9 kiaccax H3ydaercss Yy4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEIYIONIME OCHOBHBIE pa3feiibl COAEpKAHUS:
«Yucna W BBIYMCIEHHUS», «AITeOpanyecKue BBIPAKEHUS», «YPaBHEHHS U
HEpaBCHCTBa», «DYHKIIUNY.

Ha uzyuenue yyebnoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 yaca (3 uyaca B Hexenw), B 8 kiacce — 102 yaca (3 yaca B Hejnelnwo), B 9
kyacce — 102 yaca (3 yaca B HeZeII0).



COAEP/KAHUE OBYYEHHUS
7 KIIACC

Yuciia 1 BIYMCICHHS

Jpobu 0OBIKHOBEHHBIE M NECATHYHBIC, TEPEXO] OT OAHOH (OPMBI 3aIUCH
apobert k apyrou. I[loHsaTHe panyMOHAJIBHOIO 4YHC/a, 3aluch, CpPaBHEHHE,
YIOpPAIOYHBAHUE  PAMOHAIBHBIX  YHCel. ApHU(pMETHYeCKHe [EHCTBHA C
palMOHAIBHBIMU yuciamu. Pemienune 3a1a4y U3 peajibHOM NMPAKTUKK Ha 4acTH, Ha
Jpoou.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTEJIEM: OIPEACIICEHHE, IMpeoOpa3soBaHHUE
BBIPAKCHUH HAa OCHOBEC ONPEIACIICHU, 3auCch O0NbIINX yucel. [IpoueHTsl, 3amuch
NPOIEHTOB B BHUJE JApoOH U ApoOU B BUJE NMPOIEHTOB. TpHU OCHOBHBIE 3aa4l Ha
IIPOLICHTHI, PELLICHUE 3a/1a4 U3 PeaJIbHOU IIPAKTHKH.

[I[pumenenne MNpHU3HAKOB  JEIMMOCTH, Pa3lIOKEHHE HAa  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCUMOCTH, B TOM  4HClAe MmpaMas M oOparHas
IIPOTIOPIIMOHAIBHOCTH.

Asredpandeckue BbIpaKeHUS

[lepeMeHHbBIC, YUCTOBOE 3HAYCHHE BBIPAXKEHUS C MEPEMEHHOM. JlomycTUMbIe
3HaYeHUs nepeMeHHbIX. [Ipencrapnenne 3aBUCHMOCTH MEX/Yy BEIIMYMHAMU B BUJE
dopmyiibl. Berumciienus o gopmynam. [IpeoOpaszoBanue OyKBEHHBIX BHIPAKECHHUH,
TOKJIECTBEHHO DPAaBHBIE BBIPAXKEHHUS, I[paBUia MpeoOpa3oBaHHs CYMM U
IIPOU3BECHUH, IIPABUIIA PACKPBITHS CKOOOK U IPUBEIEHHUS MTOJO0HBIX Cl1araeMblX.

CBolicTBa CTENEHHU C HATYPAJIbHBLIM MTOKA3aTEeIIEM.

Opuounensl ¥ MHOrowseHsl. Crenens MHorouwneHa. CinoskeHne, BHIYUTaHUE,
YMHOKEHUE MHOrowieHoB. DOpMyJibl COKpPALIEHHOIO YMHOMKCHHS: KBajpar
CyMMbl M KBaapar pasHoctd. Dopmyna pasHOCTH KBajapaToB. Pasmoxenue
MHOT'OWIEHOB Ha MHOYKUTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YPaBHEHHWs, IIpaBHJAa MPEOOpa3OBaHUsl ypaBHEHHS,
PABHOCHJIBHOCTB YPaBHECHUM.

JluneitHoe ypaBHEHHME C OJHOH MEPEMEHHOM, YHUCIIO KOPHEH JMHEHHOrO
YPaBHEHUS, peLIeHWE JIMHEeHWHbIX YypaBHeHU. CocTaBiieHHEe YpaBHEHUH 10
YCJIOBHIO 3a7a4M. Penienne TeKCTOBbIX 3a/1a4 C TTOMOIIbIO YPaBHEHMIA.

JluHeiiHOe ypaBHEHHE C JIByMsl IEPEMEHHBIMH U ero rpadguk. Cucrema IByX
JIMHCHHBIX YpaBHEGHUH C JByMs IIEpEeMEHHbIMHU. PelieHue cucreM ypaBHEHUH
crocoboM moacTaHoBkH. IlpuMepsl pelieHus TEKCTOBBIX 3adady C NOMOUIBIO
CUCTEM ypaBHEHUI.

LA INTE ]



Koopannara Toukn Ha npsamoid. YucnoBbie npomMeKyTKH. PaccTosinue Mexmy
JIBYMsl TOUKAMH KOOPAUHATHOM MPSMOM.

[IpamoyronpHas cuctema KoopaumHat, ocu Ox u Oy. Abcuucca U opauHara
TOYKH Ha KOOpIWHATHOM TIocKocTH. [IpuMeps! rpadukoB, 3a1aHHBIX (hOpMYITaMH.
Yrenue rpadukoB peanbHbiX 3aBucuMocTei. I[lonstue dynknuun. ['paduk
¢yuxmrm. CorictBa pynkui. JInnenas ¢pynkuud, e€ rpaduk. ['paduk GyHKImm
y = [x|. I'paduueckoe pelreHHe JIWHEHHBIX YpaBHCHHH W CHCTEM JIMHEHHBIX

YpPaBHECHUH.
8 KJIACC

Umncsa u BIYMCIEHUS

KBagparubiii kopeHb u3 uucna. [lonsitue 00 uUppalMOHAIBHOM YHUCIIE.
Jecstuunble NpUOTMKEHUS UppaIMOHalIbHBIX yucen. CBoiicTBa apudMeTUYECKUX
KBAJIPATHBIX KOPHEH U X MPUMEHEHHE K TPeoOpa30BaHUI0 YHCIIOBBIX BhIPAKEHUH
U BBIYUCIIEHUAM. [[eiCTBUTENBHBIE YHCHA.

CreneHsb ¢ 1enbIM MoKa3areneM 1 €€ cBoricTa. CTaHgapTHas 3anuch YUCa.
AnredOpanvecKue BbIpaKeHHS

KBampaTHeiil  TpExuieH, pa3loKEHHE KBAJAPAaTHOTO TPEXWIEHA Ha
MHOKHTEIIN.

AnreOpandeckas apobb. OCHOBHOE CBOICTBO anreOpanveckoil apodwu.
CrnokeHue, BbBIYMUTAHUE, YMHOXKEHHE, JeleHue anredpandyeckux JpoOei.
PanmonanbHbIe BRIpaKeHUS U UX IpeoOpa3oBaHueE.

YpaBHeHUA U HEPABEHCTBA

KBampatHoe ypaBHeHme, ¢dopMyna KOpHEH KBaJpaTHOTO YpaBHCHHA.
Teopema Buera. Pemenne ypaBHEHHH, CBOJAIIMXCS K JIMHEHHBIM M KBaJPATHBIM.
[Ipocreitmme npodHO-paliMoHalIbHBIE YPAaBHEHMUSI.

I'padmdeckast mHTEpIIpeTAlMS YPABHEHHH C JBYMS TIEPEMEHHBIMH M CHCTEM
JTUHEWHBIX YpPaBHEHHWIl € JBYMSI NEpPEMEHHBIMH. [IpUMeEpBI pemieHHus cucTteM
HEIIMHEWHBIX YPABHEHUI C IByMS IEPEMEHHBIMH.

Pemrenne TekcTOBBIX 3a/1a4 anreOpandyeckuM CrocoooMm.

YucnoBble HEpaBEHCTBA U UX CBoOiicTBA. HepaBeHCTBO ¢ OQHO MepeMEHHOI.
PaBHOCMABHOCTE HepaBeHCTB. JIMHElHBIE HEpaBEeHCTBA C OIHOM NEPEMEHHOMU.
CucTteMbl JIMHEHHBIX HEPABEHCTB € OJIHOM MMEPEMEHHOM.

DyHKIHHU

[Tonsite ¢ynkmuu. OOmacTe ompeneNeHnss W MHOXKECTBO 3HAYCHHM
dysxm. CriocoObl 3a1anns QyHKIIHHA.

I'padpux dyskumu. Yrenue croitctB ¢yHkuuu mo e€ rpaduxy. [Ipumeps
rpadukoB (hyHKIMIL, OTPaKAIOIIUX pealibHbIE MTPOIIECCHI.



OyHKIIMK, ONUCBHIBAIONIME TPAMYI0 M 00paTHYH NpPOTOPIHMOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Oynxuun y = x2, y = x3, y = \x, y=|x|. ['padmueckoe
peleHre YpaBHCHUH U CUCTEM YPaBHEHHIA.

9 KJIACC

Yuciia 1 BBIYMCICHUSA

PanmonaneHble ynclia, UppalloOHalIbHBIC YKC/Ia, KOHCYHBIC U OCCKOHEUYHBIC
JIeCATHYHBIC ApoOU. MHOKECTBO JACHCTBUTEIbHBIX YHUCEI, JCHCTBUTEIBHBIC YHCIA
Kak OeCKOHEUHble NEeCATHYHBIC ApoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHE
MEKY MHOKECTBOM JACHCTBUTECIIBHBIX YHCE/I U KOOPAUHATHOM IIPSIMOIA.

CpaBHeHHE [EHCTBUTEIBHBIX 4HCEN, apudMeTHUecCKue JeHCTBUA C
JNEeHCTBUTEIBHBIMY YHCIaMU.

PazMepsl O0BEKTOB OKpPYXKAIOLIETO MHpPA, JUIMTEIBHOCTH TMPOLECCOB B
OKPY’KaOIIEeM MHpE.

[IpubmkEHHOE 3HAYCHHE BEJIMYHHbBI, TOUHOCTH NpUOMmKkeHus. OKpyrieHue
yuceln. [Ipuknika 1 OUeHKa pe3yabTaTOB BBIYACICHUH.

YpaBHeHHs H HEPABeHCTBA

Jluneitnoe ypasHeHue. Perenue ypaBHEHHM, CBOAAIIMXCA K JIMHEHHBIM.

KBazparHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASIIUXCSA K KBaJpPATHBIM.
bukpajipatHoe ypaBHeHue. [IpyuMepsl pelieHus ypaBHEHUM TpeThell U 4eTBEPTOM
CTeneHel pa3jIoKeHUeM Ha MHOXKHUTEIIH.

Pewrenne apoOHO-palMOHANIBHBIX ypaBHEHHMU. PellleHue TEKCTOBBIX 3ajay
ajareOpanyecKuM METOJIOM.

VYpaBHeHHEe ¢ JABYMs IEepeMEHHBIMU M ero rpaduk. Pemenue cucrem JByX
JIMHEHHBIX YpaBHEHUH ¢ IByMs IepeMeHHbIMU. PerieHue cuctem AByX ypaBHEHUH,
OJIHO M3 KOTOpPbIX JIMHEHHOE, a Jpyroe — BTOpoH creneHu. ['paduyeckas
UHTEpIpPETALHs CHCTEMbl YPABHEHUI C JIByMs [IepPEMEHHBIMHU.

Penrenne TeKCTOBBIX 3a7a4 alreOpanyeckum CrocoooM.

YucnoBbie HEpaBeHCTBA U MX CBOMCTBA.

Perrenyrie JMHEHHBIX HEPABEHCTB C OJHOH IlepeMeHHOMN. PelieHune cucrem
JIMHENHBIX HEPAaBEHCTB C OJHOM niepemeHHoil. KBaapaTHble HepaBeHCTBA.
['pauueckass uHTEpIIpeTalldss HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS
nepeMEHHBIMH.

DOyHKIHU

Keagparuunas dyunkuus, e€ rpaduk u cpoiictBa. [lapaGona, KoopauHATHI
BEPIIUHKI 1apaboIibl, OCh CAMMETPUHN TTApabOJIbL.

I'paduxu pyskumit: y =kx, y=kx + b,y =k/x, y=x3, y=Vx, y = [x| , # ux
CBOWCTBa.

YucaoBbie MOCAEN0BATENBLHOCTH H MIPOTPECCHH



[lonATHE 4YHCIOBOW MOCHENOBATEIBHOCTU. 3aJaHUE TOCIJIEI0BATEIbHOCTH
peKyppeHTHOM dopMyIoi U HOPMYJIOH 71-TO YIIeHa.

Apudmernueckas ¥ TeoMeTpuueckas mporpeccur. @opmymsl n-ro uiaeHa
apuMETHYECKON 1 TEOMETPHUUECKON MPOTPECCHii, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakenne 4ieHOB apu(pMETUYECKON M TEOMETPUYECKO mporpeccuid
TOYKAMU HA KOOPAMHATHOM MJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAJIbHBIH POCT.
CoKHBIE TIPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI

YUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O

OBLIEI'O OGPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE Pe3yJbTATBI OCBOCHHS IpPOTpPaMMBI y4eOHOTO Kypca
«AnreOpay» XapakTepu3yrTCs:

1) naTpUOTHYECKOEe BOCIIMTAHHUE:

NPOSIBJICHUEM HMHTEpeca K MPOLUIOMY U  HACTOSIIEMY POCCHICKOM
MATeMaTUKH, I1EHHOCTHBIM  OTHOIIEHHEM K  JIOCTHOKCHHSIM  POCCHUHCKHX
MAaTEMaTUKOB M POCCUICKONW MATEMATHYECKOMN IMIKOJbI, K MCIOIb30BAHHIO ITHUX
JOCTHKEHHUH B IPYTMX HayKaxX M MPUKIaAHBIX cepax;

2) rpaKaaHCKoOe H 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s13aHHOCTEH Ipak/laHWHA U peau3aliiu ero
MpaB, TNPEJACTABICHHEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIHMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYD, ABICHHWH, TIPOIEAYP TPa)kJIaHCKOTO o0mIiecTBa (Hampumep,
BbIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CY ICHHIO ITHYCCKUX MPOOJIEM, CBI3AHHDBIX
C MPaKTUYECKUM MPUMEHEHUEM JOCTUKEHWH HayKHd, OCO3HAHHUEM BaKHOCTH
MOPaJIbHO-3THYECKUX MIPUHIIUIIOB B JESATEIIbHOCTH YUEHOT0;

3) Tpy10BOE BOCIIHTAHHE:

YCTAaHOBKOW Ha AakKTUBHOE Y4YacTHE€ B pEIICHUW TMPAKTHUYECKUX 3a/1ady
MATEMaTUYECKOM HANpaBJICHHOCTH, OCO3HAHHUEM BaXKHOCTH MAaTeMaTH4ECKOrO
o0pa3oBaHusA Ha MPOTHKEHHH BCEH KU3HU I YCHEIIHON mpodeccrnoHanbHOH
NEATEIbHOCTH W Pa3BUTHEM HEOOXOMUMbIX YMEHHH, OCO3HAHHBIM BbIOOPOM U
MTOCTPOCHUEM MHINBHYyaIbHON TPAEKTOPHUH 00pa30BaHus M JKU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIITHTAHHE:

CIIOCOOHOCTBI0O K  OMOIMOHATBHOMY MW JCTETHYECKOMY BOCHPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3alad, PEUICHHM, pPAaCCYykIACHHH, YMEHHIO BUJIETh
MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHUSA:



OpPUEHTALlMEH B [EATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
NPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U
oOmecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKH Kak cdepbl dYeloBeYeCKOH
NEATENbHOCTH, ITANOB €€ pa3sBUTHS U 3HAYUMOCTH JUIA PA3BUTHS IUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMATUKH M MATEeMaTU4YCCKOM KyJIbTYpOH Kak CpeCTBOM
NMO3HAHUA MHpa, OBIAJECHHEM TMPOCTEHIIMMH HaBBIKAMH MCCIEI0BATEIbCKON
NEeSATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOIHOHAIBHOTO HJIArOMOTy U :

FOTOBHOCTBIO TPUMEHSITh MaTEMaTHUYCCKUE 3HAHUS B HHTEpecax CBOErO
3M0pOBBA, BEACHHSA  3A0pPOBOTO  o0pa3a KW3HH  (37I0pOBOE  TIMTAHHE,
cOaIaHCHPOBAHHBIM PEKUM 3aHATHH W  OTJAbIXa, peryjsipHas Gduzndeckas
AKTUBHOCTH), CHOPMHUPOBAHHOCTBIO HABbIKA pe(QIeKCHH, NPHU3HAHHEM CBOEIO
IpaBa Ha OIIUOKY U TAKOTO )K€ MpaBa JPYyroro 4eIoBeKa;

7) 3K0JI0rHYeCKoe BOCIIHTAHME:

OpHUEHTALMEH Ha MPUMEHEHHE MAaTeMaTUYECKHUX 3HAHUH Ul pelIeHus 3a1ad
B 00JIACTH COXPAaHHOCTH OKpY)KAIOIIEH Ccpepl, IUIAaHUPOBAHMSI I[OCTYINKOB U
OLECHKM HMX BO3MOKHBIX TIOCHEACTBUH Ul OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
rJ100a7IbHOrO XapaKTepa KOJOTHYECKUX MPOOJIEM U IyTeH UX PEILEHHUS;

8) ajanranus K M3MEHSAIOWUMCS YCJIOBUAM COLMAIBLHOH H NPHPOIHOMH
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOINPEICIIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACATEIbHOCTh, B TOM YHUCIIE
yMEHUE YUYUThCA y JPYTUX JIIOJIeH, NpuoOpeTaTh B COBMECTHOM JIeSTEebHOCTH
HOBBIC 3HAHUA, HABBIKH U KOMIICTCHIIUH U3 OIIbITA IPYTIHUX,

HEOOXOJAMMOCTbIO B  (POPMUPOBAHMM HOBBIX 3HAHMH, B TOM YHUCIE
bopMyIHUpOBaTh UJIeH, MIOHITUS, TUIIOTE3bl 00 0O0BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIMTHI  COOCTBEHHBIX 3HAHMW U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBID  OCO3HABaTh  CTPECCOBYIO  CHUTYalUK, BOCHPHUHMMATH
CTPECCOBYIO CHUTYyallMi0 Kak BBI30B, TPEOYIOUIMA KOHTpMEp, KOPPEKTHPOBATH
NPUHUMAEMbIE pElIeHUs U JeiCcTBUs, (OPMYJIMpPOBATH U OLEHUBATH PUCKU U
MOCNneACTBUSA, POPMUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATHI
[lo3HaBaTe/IbHbIE YHHBEPCcaIbHbIEe YUeOHbIe 1elicTBUS
Bba3oBble JloruHyecKHne JelcTBUA:
e BBUSIBJIATH M XapaKTEPH30BATh CYIECTBEHHBIC NMPU3HAKH MaTeMaTHYECKUX
O00BEKTOB, TMOHATHUN, OTHOLIEHWH MEXKIY MOHATHAMH, (OPMYIHPOBATH
onpedeNieHus]  TOHATHH, YCTaHABIMBAaTh CYIIECTBEHHBIH MpH3HAK



KJIaccuQUKaIMy, OCHOBaHWA I 000OIIEHHA W CpaBHCHHSA, KPUTCPUH
IIPOBOJIMMOT'O aHAJIN3a;

BOCIIpUHUMAaTh, (opmyaupoBaTh UM  npeoOpa3oBbIBaTh  CYX/ICHUA:
YTBEPAUTENbHbIE W OTpPHIATEIbHBIC, CAMHHYHBIC, YacTHBIE W OOIIHeE,
YCJIOBHBIC;

BBISIBIIATH ~ MaTEeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3H U
NpOTHBOpeYHsi B (pakTax, JaHHBIX, HAONIOJICHUSX W YTBEPKICHHIX,
npeaaraTb  KpUTEpPUM  JUISL  BBIABJICHHUS — 3aKOHOMEPHOCTEM M
IIPOTHBOPEUNH;

JieNlaTh BBIBOJIBI C HCMOJb30BAHHEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
MHIYKTHBHBIX YMO3AKIIOYEHUH, YMO3aKIIOUCHHH MO aHAJIOTHH;
pa30uparh I0Ka3aTeIbCTBA MATEMATHIYECKUX YTBEPKICHUH (NIPSIMbIE U OT
IPOTHUBHOIO), MPOBOAUTHL CAMOCTOSITECIBHO HECJIOKHBIC J0KA3aTe/IbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPaUBATh AapTyMEHTAIMIO, TPUBOIUTH
IPUMEPbI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYIKIACHUSA;
BbIOMpaTh crmoco® pemeHus y4deOHOW 3amaud (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpPATh HauOOJee TMOAXOMAUIMH C Y4ETOM
CaMOCTOSITEJIBHO BBIZICTICHHBIX KPUTEPUEB).

ba3oBble ncc1e10BaTE/IbCKHE e CTBHSA:

HCIIONB30BATL BONPOCHl KaK HCCIEA0BATEILCKUH HHCTPYMEHT IO3HAHUA,
(dbopMyIupoBaTL BONPOCHI, (UKCUPYIOLHE MPOTHBOpEUUE, Mpodiemy,
CaMOCTOSITEJIbHO YCTaHABIIMBAaTh HCKOMOE M JaHHOe, (opMHUpPOBaTh
rUIIOTEe3Y, ApryMEHTUPOBATh CBOK) MO3UIIUIO0, MHEHUE;

IIPOBOJINTH [0 CAMOCTOSITETLHO COCTABJICHHOMY IUJIAaHY HECIIOKHBIN
IKCIIEPUMEHT, HeOOJIbIIOe  HCCIIel0BaHHE [0  YCTAHOBJICHHUIO
0COOEHHOCTE MareMaTuyeckoro oOBEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MeXy co00I;

CaMOCTOSITEJILHO (pOpMYIHpPOBATL 000OIIEHUS M BHIBOJBI 110 pe3yJbTaTaM
IIPOBEAEHHOIO HAOIFOAEHUS, MCCIIEIOBAHUS, OLEHUBATh TOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U 0000IIEHUI;

IIPOTHO3MPOBATH BO3MOJKHOE PAa3BUTHE MpOlEcCca, a TAKKE BBIIBUTaTh
IPEANOJIONKEHHUS O €0 PA3BUTUH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanueii:

BBISIBIISITh HEJAOCTATOYHOCTh W M30BITOUYHOCTh HMH(OpPMALNH, HAHHBIX,
HeO0OXOIMMBIX /1151 PEIIeHMs 3a/1auH;

BBIOMpATh, AHATU3UPOBATh, CHCTEMATU3MPOBATH MU HMHTEPIPETUPOBATH
UH(OPMALIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBIEHHS;



BbIOMpaTh GopMy mnpeAcTaBieHHsA HHMDOPMAMM MW WUIIOCTPUPOBATH
pelllaeMble 3aJa4d CXEMaMH, JHarpaMMaMH, HHOM TpadUKOW M uX
KOMOMHAITUSAMH;

OLICHHBATh HAAEKHOCTh HMHMOPMALMHA 110 KPUTEPHSIM, IPEIIOKSHHBIM
YUHUTENIEM HIIH CHOPMYJIHPOBAHHBIM CAMOCTOATEIBHO.

KommyHuKaTHBHBIE YHHMBEpPCaJbHbIe y4eOHbIe 1eHCTBUA:

BOCIIPUHUMAThL W (HOpPMYyJIUPOBaTH CYHKJCHHUS B COOTBETCTBHUH C
YCJIOBHAMH U LEIHAMH OOILIEHUA, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, AaBaTh MOACHEHHS 10
XO/1y peIICHHs 3a/1a4k, KOMMEHTUPOBATH MMOJIYUYCHHBIH PE3yJIbTaT;

B X0/1€ 00CYKACHHMSA 3aaBaTh BOMPOCHI MO CYLIECTBY 00CYkK/I1aeMON TEMBI,
npo0reMbl, perraeMoii 3a/1a4u, BHICKa3bIBATh UJICH, HAIICJICHHBIC HA MOKCK
pelIEHUA, COMOCTABIATL CBOM CYKACHUA C CYKACHUAMHM APYIHX
YYacTHHKOB JHajora, oOHapyXHBaTh Pa3jidMe U CXOJACTBO IMO3UIIHIL, B
KOppeKTHOH (opme GpopMyaIupoBaTk pa3HOIIaCUsi, CBOU BO3PAKECHUS;
OpeACTaBIATh  Pe3ydbTaThl  pPEHIHMsA  3aJadyd,  OKCICPHUMEHTA,
UCCIEIOBAHHUs,  IIPOEKTa,  CaAMOCTOATENbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHS C YYETOM 3a]1a4 MPE3ESHTALMN U OCOOCHHOCTEH ay IMTOPHH;
NOHUMAThb W HUCHOJb30BAaTh  IIpEUMyLIeCTBA  KOMAHIHOW W
UHIMBHIyaJIbHOM paboThl MpU pPEHICHUH YYEOHBIX MaTEeMaTHUYCCKHX
3ajiay;

IPUHUMATH 1[eJIb COBMECTHOM JIEATENIbHOCTH, [JIAHUPOBATh OPraHU3ALHIO
COBMECTHOM paloThl, pacnpeaenstb BUAbl padOT, J10TOBapUBATHCS,
00CyX1aTh TIPOIeCC U pe3ysbTaT paboThl, 06001aTh MHEHUSI HECKOJIBKUX
JO/IeH;

y4acTBOBaTh B TIPyNnoBbiIX (opmax paboTel (oOcyxaeHus, oOMeH
MHEHHSIMH, MO3TOBble LITYPMbl M JIPyrue), BBINOJHSITH CBOK YacCTh
paboThl 1 KOOPAUHUPOBATH CBOM JICHCTBHS C IPYTHMH YJIeHAMH KOMAaH/IbI,
OLIEHUBATh KauyeCTBO CBOEro BKJIAJa B OOIIUIT MPOAYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKaMH B3aUMO/IeHCTBHUS.

PeryasitTuBHbIe YHUBepCca/lbHbIE YUeOHble AeiiCcTBUS
Camoopranm3anms:

CaMOCTOSTEJbHO COCTABJIATh IUJIaH, AJITOPUTM peIleHUs 3a1a4u (WK ero
4acTh), BBIOUpaTh COCOO pelieHus ¢ Y4ETOM HMMEIOIUXCS PecypcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTUpPOBaTH U KOPPEKTHUPOBATh
BAapPUAHTHI PEHIEHUH C YYETOM HOBOH MH(MOPMAIIUH.

Cam OKOHTPOJIb, 9M OIMOHAJILHbIN HHTEJLJIEKT:

BJIaJIETh  CHOCO0AMM  CaMOIIPOBEPKH, CAMOKOHTpOJI — Ipolecca u
pe3yJibTaTa pelieHds: MaTeMaTHUECKOH 3a1a4H;



e TPEABHACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH TpPH PEUICHUH
3a7ladyd, BHOCHUTb KOPPEKTHBBI B JICATEIIbHOCTh Ha OCHOBE HOBBIX
00CTOSATENBCTB, HAHCHHBIX OIHOOK, BBISBICHHBIX TPYIHOCTEIH;

e OIICHUBaTh COOTBETCTBUE pe3yJibTaTa ACATCILHOCTH MOCTABICHHOM NN
¥ YCIIOBHUSAM, OOBSACHATH MPUYHMHBI JOCTHKCHHS WIIM HEAOCTHKEHUS LICIH,
HAaXOJUTh OIINOKY, AaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 7 kiaacce OOydYarOLIMICS MOJIYYUT CIHEAYIOLINUE
NIPEJAMETHBIE PE3YNbTAThI:

Ymncaa u BbIYMCTICHUS

BbINoyHATB, coueTasi YCTHBIC M IHMCbMCHHBIC IPHUEMBI, apu(PMETUUYCCKHE
NEUCTBUS C PAllMOHAIEHBIMU YHCIIAMH.

Haxonnte 3Ha4eHUs YUCIOBBIX BBIPAXKECHHH, MPUMEHATh Pa3HOOOpa3HbIC
CrocoOb! ¥ MPUEMBI BBIYMCIICHHS 3HAYCHUIT JPOOHBIX BBIPAXKCHHH, COAEpPIKAIINX
OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH.

[lepexomuth OT OJHOI (pOpMBI 3amUCH YHCeNl K JIpyroi (rmpeoOpa3oBbIBATH
NECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSI04YMBATH PAIIMOHAIBHBIC YHCIA.

OKpyTJIATE YUCTA.

BBIMONHATE NPUKUAKY U OLICHKY pe3yJIbTaTa BbIYUCICHUN, OLICHKY 3HAYCHUM
YHMCIIOBBIX BBIPaKCHUH. BBIMONHATE ACHCTBUA CO CTENEHAMHM C HATypaJbHBIMH
NIOKa3aTeJIsIMHU.

[IpumeHsATs  NpU3HAKK ~ ACTMMOCTH,  Pa3jOKEHHE HAa  MHOKHUTEIH
HaTypaJIbHbIX YUCEL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4d, CBS3aHHBIC C OTHOLLICHUEM
BEIIMYMH, MPONOPUHOHAIBHOCTBIO BEINMYMH, NPOLEHTAMH, HHTEPHPETHPOBATH
pe3yJIbTaThl pelIeHus 3aj7a4 ¢ y4€TOM OrpaHMYEHHM, CBS3aHHBIX CO CBOWCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AsredpanvecKkue BbIpaKeHHS

Hcnone3oBarh anreOpanydeckyrd TEPMHHOJOTHIO U CHMBOJIMKY, NPHUMCHATH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepHana.

Haxomute 3HaueHuss OyKBEHHBIX BbIpRKEHHH IPU 3a/IaHHBIX 3HAYCHUAX
NIePEMEHHBIX.

Bemmonuate  mpeoOpazoBaHHs — IEIOTO  BBIPQKEHUST B MHOTOWIEH
MPUBEACHUEM MOJOOHBIX ClIaracMbIX, PACKPBITHEM CKOOOK.

BeIMONHATE yMHOKEHHME OJHOYWIEHA Ha MHOTOWIEH M MHOIOYICHa Ha
MHOT'OYJICH, IPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI H KBaJ(para pa3HOCTH.



OcylmecTBIATh PA3NOKEHHE MHOTOYIEHOB HAa MHOMKHTEINM C ITOMOIIBIO
BBIHECEHUs 3a CKOOKM OOIIEro MHOXHTENs, TPYIIUPOBKU  CllaraéMbiX,
nprMeHeHHs POPMYIT COKPAIEHHOTO YMHOKEHHS.

[IpumensaTs nmpeoOpa3oBaHUs MHOTOWICHOB JUIS PELICHHUS Pa3IMYHBIX 3a/1ad4
M3 MaTEMAaTUKH, CMEKHBIX IPEIAMETOB, U3 PCAIbHON IIPAKTUKH.

Hcnonb3oBaTe CBOMCTBA CTENEHEH C HATYypPaJbHBIMHM IIOKA3aTEIAMH [UIA
npeoOpa3oBaHUsl BbIPaKEHUM.

YpaBHeHHUS H HEPABEHCTBA

Pemate nvHEHHBIE ypaBHEHHsA C OJHOH NEPEMEHHOW, NMPUMEHAA IpaBHiIa
Mepexo/ia OT UCXOHOTO YPaBHEHHUs K PaBHOCHIBHOMY eMy. [IpoBepsTs, sBisieTCs
JIM YMACJI0O KOPHEM YPaBHEHHS.

[IpumensTh rpapuyeckue METO/IbI IIPHU PEILIEHUH JIMHEHHBIX YPAaBHEHUH U UX
CHUCTEM.

ITogOupaTe mnpumMepsl Iap 4YHCeNd, SABIAIOIIMXCA PELICHHEM JIMHEHHOIO
YPaBHCHUA C IBYMsI [ICPEMCHHBIMHU.

CtpouTh B KOOPAMHATHOH IJIOCKOCTH TpadMK JIHHEHHOTO YpPaBHEHHUS C
IBYMs I[EPEMECHHBIMH, IONB3YsACh I'paUKOM, MPHUBOJUTE [PUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucreMsl IByX JIMHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMU, B TOM
qucie rpaduuecku.

CocTaBiATh M pemarh JHMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEHHBIX
YPaBHEHUH 1O YCJIOBHK 3aJayd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1auM MOJIyYEHHBIH PE3yNbTarT.

DOyHKIHU

N300paxkaTh Ha KOOPAUHATHOM NPSMOM TOUKHU, COOTBETCTBYIOIIKE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HUHTEPBAJIbI, 3aIIMCHIBATH YACIOBBIE POMEXYTKH Ha
anreOpandeckom si3bIKe.

OTtMeyaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHeHHbIX GyHKIi. CTpouts rpaduk GyHkun y = |X|.

OnuceiBaTh € MOMOUIBIO (DYHKUMA H3BECTHBbIE 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOpPOCTb, BpPEMS, pPACCTOAHME, II€HA, KOJMUYECTBO, CTOMMOCTb,
IIPOU3BOJAUTEIILHOCTE, BpeMsl, 00BEM paboTHl.

Haxoauts 3HaueHne QyHKUNHU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii croco® MpefcTaBIeHUs M aHalu3a MUHPOpPMAaLUH,
M3BJICKATh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 TPaPUKOB peabHBIX IIPOLECCOB
U 3aBUCUMOCTEMN.

K koHnmy oOyuenuss B 8 kiacce oOy4arOLIMIICS IIOJNYYUT CIIEAYIOLIHUE
NIPEAMETHBIE PE3YJIbTaThI:

Ywucaa n BBIYMCTICHUS



Hcnonp30BaTh HaydanbHbIE TPEICTABICHHS O MHOKECTBE JEHCTBUTEIBHBIX
YUCEN /Il CPAaBHEHUs, OKPYTJICHHS] U BBIYUCICHUH, N300paKaTh JI€HCTBUTEIIbHbBIC
ypciia TOYKaMHM Ha KOOPJAWHATHOM MPAMOH.

[IpumeHsTh TOHATHE apU(METHYECKOT0 KBaIpaTHOTO KOPHS, HAXOJHWThH
KBa/IPATHBIC KOPHH, MCIOJIb3Ysl MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHvsa BBIPAKCHUHN, COJMEPKAIINX KBaJApaTHbIE KOPHHU, HCIHOJIB3YSA
CBOMCTBa KOPHEH.

Hcnonp3oBath 3amucy OOJBIIMX M MajbIX YHCEJ C TTOMOIIBIO JIECATHUYHBIX
npobeit u creneHei uyncna 10.

AllredpanvecKue BbIpaKeHHUs

[IppMeHATP MOHATHE CTENEHHM C LEJBIM TOKa3aTENEM, BBINOIHATH
npeodpa3zoBaHUsl BEIPAKEHUHN, COIEPKALLUX CTEIIEHH C LIEJIbIM [T0Ka3aTelIeM.

BBIMOMHATE TOXKACCTBEHHBIC NPEOOPA30BAHUA PAUMOHAIBHBIX BbIPAKCHUH
Ha OCHOBE IPaBWJI AeUCTBUN HAJl MHOTOWJIEHAMH U aJire0panyecKuMu Ipo0amu.

PacknaabiBaTe KBAJIPATHBIN TPEXUWICH HA MHOKUTEIIH.

[TpumenATs mpeoOpa3oBaHUs BEIPAKCHUHN AMA PEIICHUA Pa3IUUHbIX 32734 U3
MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 PEaIbHOMN IPAKTUKU.

YpaBHEeHHUS H HEPABEHCTBA

Pewars nMHeiHbIe, KBaJpaTHbIE YpaBHEHUS U paLMOHAIILHBIE YpaBHEHHS,
CBOJISAIIIMECS K HUM, CUCTEMbI JIByX YPaBHEHHI C IBYMS TEPEMEHHBIMHU.

[TpoBoauTH MpoCTEHIINE UCCIIEIOBAHNS YPABHEHHN U CUCTEM YpaBHEHHI, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauuecKuX MpeACTaBlICeHUH (yCTaHABIMBATh, UMEET
W ypaBHEHHE WJIM CHCTeMa YPaBHEHHWH peIlleHMs, eClId MMeeT, TO CKOJbKO, H
rpoyee).

[lepexoauTh OT cioBecHOM (OPMYJIHPOBKU 3ajJaud K e¢ anredpaunueckoi
MO C TIOMONIBIO COCTABJICHUS YPaBHEHHMS WIM CHUCTEMBI YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4H MOJIYYEHHBIN pe3ysIbTar.

[IpumMeHATH CBOMCTBA 4YHMCIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKH,
peniaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOW IEPEMEHHOW M WX CHCTEMBI, J1aBaTh
rpauuecKkyr0 MWUIIOCTPAUUIO MHOMKECTBA PEIICHUIl HEepaBeHCTBA, CHUCTEMbI
HEpPABEHCTB.

DOyHKRIHU

[lonumaTh M HCMOJB30BaTh (PYHKIIMOHAJIbHBIC TOHATHS U SI3BIK (TEPMUHBI,
CUMBOJMYECKUE 0003HAYEHUS), OMPENEeNsiTh 3HAYeHHE (DYHKIUU 10 3HAYCHHIO
aprymMeHra, onpeaensTh CBoicTBa GyHKIUH 110 e€ rpaduKy.

Crpouts rpaduxu 3J1eMEHTApHBIX PYHKIMHI BUAA:

y=kix, y=x2, y=x3,y=x|, ¥y = VX, OIHCHIBATH CBOICTBA YHCIIOBOIX
dbynkunm no e€ rpaduky.



K konmy oOydenus B 9 kiacce 0OyYaromMidCA TONYYHUT CIEIYIOIIHE
MPEIMETHbBIE PE3YJIbTaThI:

Yuci1a 1 BbIYMCICHHS

CpaBHuBaTh U yNOpsA/I0YUBATHh PAIIHOHAIbHBIE U UPPALIHOHATIbHBIE YUCIIA.

BeInoyiHAT,  apuMeTHUEeCKUE JICUCTBUS C palUOHAJIbHBIMA YHCIAMH,
co4yeTas YCTHbIE M IIHCbMEHHBIE TNPHEMBI, BBINOJIHATH BBIYUCICHHA C
UppaloHaIbHbIMU YUCIAMHU.

HaxoanTh 3Ha4eHHMsA CTENEHEW C LENbIMM IIOKa3aTensiMH M  KOPHEH,
BBIYUCIIATH 3HAYEHUS YUCIOBBIX BhIPAKECHUM.

OKpyryiATh /ICHCTBUTE/IbHBIC 4YHCIA, BBIMOJHATH MPUKHIKY pe3yJibTara
BBIYUCIIEHUM, OUEHKY YHCIIOBBIX BBIPAKECHHUH.

YpaBHeHUA U HEPABEHCTBA

Pemate nMHEHHBIC M KBaApaTHbIE YPAaBHEHHsA, YPABHECHMS, CBOAAILUECA K
HUM, [IpOoCcTeNIne JpOOHO-pallOHAILHEIE YPABHEHHUS.

Pemiate CHUCTEMBI ABYX JMHCHHBIX YPABHCHHUH C JABYMsI MEPEMCHHBIMU U
CHUCTEMBI JIBYX YPaBHEHHIi, B KOTOPHIX OJHO YPABHEHHUE HE SABIACTCS JIMHEHHBIM.

Pewrare TekcTOBbIE 3ajayd  alreOpaudyecKUM CIIOCOOOM C  IIOMOLIBIO
COCTABJICHMS YPABHEHUA MJIM CUCTEMBI IBYX YPaBHCHHH C ABYMS MEPEMECHHBIMH.

[IpoBoauTh mpocreinive UcciieloBaHNs YPaBHEHU U CUCTEM YpPaBHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpaduuecKuX MpeACTaBICHUH (yCTaHABIMBATh, UMEET
JI1 ypaBHEHHUE WIM CHCTEMa YpPaBHEHUW DEIICHUS, €CIIM HUMEET, TO CKOJBKO, H
rnpoyee).

PemaTe JMHElHbIE HepaBeHCTBA, KBaJpaTHbIE HEpPABEHCTBA, M300paxkaTh
pelnieHue HEepaBeHCTB HA YHUCJIIOBOW MPSIMOM, 3alUCHLIBATH PEIIEHHE C MOMOUIBIO
CHMBOJIOB.

Pemrarb  cucTemMbl  JTMHEHHBIX ~ HEPABEHCTB, CHUCTEMbl  HEPAaBEHCTB,
BKJIOUYAKIINE KBAJpPaTHOE HEPABEHCTBO, U300pa)kaTb peIleHHUE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3aMCHIBATH PEUIEHHE C TTOMOIILIO CUMBOJIOB.

Wcnons30BaThk HEpaBeHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a/1a4.

DOyHKINHN

Pacno3naBath (yHKIMM H3y4eHHBIX BUIOB. [loka3biBaThb CXeMaTHUECKH

pacIoJIO’KEHHEe Ha KOOPJUHATHON IJIOCKOCTH rpaukoB GyHKUMN BUjA: y = kx, y

=kx+by=kky=ax2+bx+cy=x3 y=Vxy=

x|, B 3aBUCHMOCTH OT

3HaYCHHUH K02()(PUIIMEHTOB, ONTMCHIBATH CBONCTBA ()YHKIIHIA.

Crtpouth U H300pakaTh CXEeMAaTHUCCKH TpapuKH KBaJApaTHYHBIX (DYHKIIHH,
ONUCBIBATH CBOMCTBA KBaApaTUYHBIX (PYHKLHH 110 MX Ipadukam.

PacnosnaBate kBagpaTHuHyIO QYHKIHUIO 1O (opMye, IPUBOIUTH TPUMEPHI
KBaJApaTHYHBIX (YHKUUN U3 peabHOM KU3HU, QU3HKH, T€OMETPHHU.



Yucii0BbIC OCACA0BATEILHOCTH U IPOrPECCHH

Pacnio3znaBath apuMeTHHYECKYHD) M TEOMETPHYECKYID MPOTPECCHH IIPH
pa3HbBIX croco0ax 3agaHus.

BreImonmHsAT,  BBIYHMCICHHS C  HWCMONb30BaHHEM (OpMyJT N-ro 4icHa
apu(MEeTHYECKON U reOMETPUIECKON MPOrPECCUil, CyMMbI MIEPBBIX N YICHOB.

N300paxkaTh 4YIEHBI MOCIEIOBATENILHOCTH TOYKAMH Ha KOOPAWHATHOM
ILJIOCKOCTH.

Pemars 3amauu, CBs3aHHBIE C YHMCJIOBBIMHM IOCJICAOBATCIBHOCTAMH, B TOM
qHcIie 3a7a9d U3 PeaNbHOM JKM3HHM (C UCIOB30BaHUEM KallbKYJIsATOpa, U(POBBIX
TEXHOJIOTU).



TEMATHYECKOE IINIAHUPOBAHHUE

7 KJIACC
KoamuecrBo yacos IEKTPOHHbIE
HaunmeHOBaHHE pa3ae/ioB H TeM (undpossbie)
Ne n/m Kourpoabubie | I[IpakTHyeckue
NPOrpaMmbI Bcero obpa3zoBaTe/ibHbIE
pabdoThbI padoThI
pecypcsl
1 Yucna v BelunciieHUs. PalinoHalnbHble 2 1 0 bubnuoreka [JOK
YHCIIa https://m.edsoo.ru/7f415b90
Bubnuoreka [HOK
2 AnreOpandecKue BhIpaKEeHHs 28 2 0 b i adioa /TR 550
bubnuoreka LIOK
: ¥ pRERCHAN K ACpancreTaa 0 1 0 https://m.eds0o.ru/7f415b90
bubnnoreka LJOK
4 Koopaunats! 1 rpaduky. OyHKIIHA 24 1 0 httns://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 TIEsIGReHIE B JDO0IEHIG § l 0 https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO YACOB ITO [TPOI'PAMME 102 6 0




8 KIIACC

KoJsimuecrBo uacos IEKTPOHHbIE
HanMmeHOBaHHE pPa3ie/ioB H TEM (undpossie)
Ne n/m KourponbHbie | IIpakTH4eckue
NpPOrpaMmbI Beero obpazoBaTe/ibHbIE
pabdoThbI padoThI
pecypcesbl
b K
1 Yucna u Beiuncienud. KpaapaTHele KOpHH 15 1 0 h:i“ﬂ;’fiigg? £417af8
) Yucna u BerunciacHus. CTENEeHb ¢ LEIbIM 7 0 0 bubmorexa [JOK
[oKasareiiemM https://m.edsoo.ru/7f417af8
AnrebpanuecKue BeIpaKeHHs. bubnuoreka [JOK
3 - 3 0 0 r
KBazpaTHbli TpEXUJIEH https://m.edsoo.ru/7f417af8
g AnreOpaHuecKue BeIPAXKCHHS. 15 1 0 bubnuoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VpaBHenus 1 HepaBeHcTBa. KBajpaTHbie 5 I 0 bubnuoreka [{JOK
YpaBHCHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus n HepaBeHCTBA. CUCTEMBI 13 1 0 bubnnoreka LIOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubnuoreka LJOK
7 ¥ .H 12 I 0
paBHCHUsA U HepaBeHcTBa. HepaBeHcTRa https://m.edsoo.u/7f41 7af8
bubnunoreka I{OK
8 O .0 5 0 1
PRI CHORRRIC DR https://m.edsoo.ru/7f417af8
bubnnoreka [{OK
9 @ . Uuc 9 | 0 . .
YHEHY, TMCTOBEE By g https://m.edsoo.ru/7f417af8
Bbu6nuoreka LIOK
1 [ToBT: 1
0 OBTOPCREG K OCCDIIGHES ? ¢ https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 102 7 |




9 KIIACC

KoJsimuecrBo uacos DJIeKTPOHHbIE
HanmeHoBaHHe Pa3aesioB H TeM (undpossie)
Ne n/m Kontpoasusbie | IIpakTtnueckne '
NPOrpamMmblI Bcero oOpasoBaTesibHbIe
padoTsl padoTsl
pecypenl
i Yucna v Beruuciienus. JlelicTBUTENBHEIC g 1 0 bubmnoreka [IOK
quciaa https://m.edsoo.ru/7f419d08
) YpaBHeHHs U HEPAaBEHCTBA. Y paBHEHUS C 14 1 0 bubnunoreka LHOK
OJ/IHOM nepeMeHHOH https://m.edsoo.ru/7f419d08
3 VYpaBHeHus W HepaBeHCTBa. CUCTEMBI 13 1 0 bubmunoreka 1IOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubdnunoreka HHOK
4 .H 1 1 0
YpaHenus 1 HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.rw/7f419d08
Bbubnmorexa LHIOK
5 O] 16 1 0
YERIGE https://m.edsoo.ru/7f419d08
b T K
6 UucnoBble mocaea0BaTeIEHOCTH 15 1 0 l1tT$:[:::1f:§i}Er(jf 7£419d08
- [ToBTOpenue, 06001IEHNE, CUCTEMATH3ALINS 20 | 0 bubimmoreka [HOK
3HAHHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO HACOB IT1O ITPOTPAMME 102 7 0




YYEBHO-METOJUYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

» Anrebpa, 8 kiacc/ lopodees I'.B., CyBoposa C.b., byaumosuu E.A. n
apyrue, AkuuonepHoe odmectso «M3narenscro «lIpocBerienuey
» Anrebpa, 9 kmacce/ lopodees I'.B., Cysoposa C.b., bynnumosud E.A. u
npyrue, AkuuonepHoe odmectBo «M3narensctBo «lIpocBemnienue
» Anredpa, 7 knace/ Jlopodees I'.B., CyBoposa C.b., bynumosuu E.A. u

npyrue, Akunoneproe obmectBo «M3narensctBo «IIpocBemienue»

METOAUYECKHE MATEPHUAJIbI 1JIS1 YUUTEJIA
1. Anrebpa 7, I'.B. lopo¢ees, C.b. CyBopora, E.A. bynumoBuy u p, M.:
ITpoceienue
2. AnreOpa, /Innakruyeckue marepuaisl, 7 kiaacc, JI.I1. EBcradwena, A.I1.
Kapn, M.: TIpocsemenne
3. Anrebpa. KonTposnbabsie padotsl.7 kiace JI.B. Ky3unenosa, C.C. Munaesa
M.: IIpocBelienne
4. Anrebpa. Merognueckue pekomennanuu 9 kinacc C. b. CyBoposa, E. A.
bynumosuu, JI. B. Ky3nenosa, C. C. Munaena, JI. O. Pociosa M.:
ITpoceemenne
5. Anrebpa 8.I'.B. Jlopodees, C.b. Cysoposa, E.A. Bynumosud u 1p, M.
ITpoceeienue

6. Anrebpa, JInmakrruaeckue marepuansl 8 kimace JI.IL. EBcradresa, ATl



Kapn M.: TIpocBemienue

7. Anrebpa. Kourponbnsie padoTsl. 8 knacc JI.B. Kysunernosa, C.C. MunaeBa
M.: IIpocBelienue

8. Anrebpa. Meronnueckue pekomenaaimu 8 kinace C. b. CyBoposa, E. A.
bynnmoruuy, JI. B. Ky3nenona, C. C. Munaesa, JI. O. Pocnoa M.:
[Ipocsetienue

9. Anrebpa 9 I'.B. Jlopodees, C.b. CyBopona, E.A. Byanmosud 1 ap M.
[Ipoceenienue

10. Anredpa Annaxktnueckue marepuansl 9xnacc JILIT. Ecradbena, A.Il.
Kapn M.: IIpocserienue

11. Anredpa. Korrponsusie padbotsl. 9 knacc JI.B. Ky3nenosa,C.C. Munaesa
M.: IIpocBemienne

12. Anrebpa. Meroauueckue pekomenanuu 9 kiace C. b. Cysoposa, E. A.
bynumosuy, JI. B. Ky3uenona, C. C. Munaesa, JI. O. Pociosa M.:

IIpoceernienue

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

1. MHUHUCTEPCTBO OBPA30BAHUSI PO. — PEXXUM JOCTVYITA: WWW.INFORMIKA.RU ;
WWW.ED.GOV.RU; WWW.EDU.RU

2. TECTHUPOBAHHME ONLINE: 5-11 KJTACCBI. — PEXXUM JOCTVYTIA:
WWW.KOKCH.KTS.RU/CDO

3.  APXWUB YYEBHBIX I[TPOI PAMM HHOOPMAILIMOHHOTI'O OBPA3OBATEJIBHOI'O
ITOPTAJIA «RUSEDU». — PEJKMM JOCTVYIIA: WWW .RUSEDU.RU




4.  METADHIHKIIOIEAWA KUPUIUIA U MEDQOJWA. — PEXXUM NOCTVYIIA:

WWW.MEGA.KM.RU

5. CAUTBI QHLMKJIOMEJUI. — PEXXMM JIOCTYIT: WWW RUBRICON.RU;
WWW.ENCYCLO-PEDIA.RU

6. BCS DJIEMEHTAPHASI MATEMATHKA. — PEXKHUM JTOCTVIIA:
WWW.BYMATH.NET

7. AHTEPHET-TTOPTAJI BCEPOCCHUUCKOW OJIMMITUAIbI ITKOJIBHUKOB. —
PEXKUM JOCTVYIIA: WWW.RUSOLYMP.RU

8. BCEPOCCUMCKUE JUCTAHILIMOHHBIE 3BPUCTUUYECKUE OJIMMIIHAJIBI T1O
MATEMATHKE. — PEXXUM JJOCTVIIA:
WWW.EIDOS.RU/OLYMP/MATHEM.INDEX.HTM

9. ”TH®POPMALIMOHHO-ITOMCKOBAS CUCTEMA «3AJIAYMN». PEXXUM JIOCTVYIIA:
WWW.ZADACHLMCCME.RU.EASY

10. BAJAYU: HHOOPMAITMOHHO-TIOUCKOBAS CUCTEMA 3AJTIAY T1O
MATEMATHKE. - PEXXUM JOCTVYIIA: WWW.ZADACHI.MCCME.RU

11. KOHKYPCHBIE 3AJJAYH 110 MATEMATHKE: CITPABOYHHUK 1 METO/IbI
PEHIEHHWA. — PEXXUM JOCTVYIIA:
WWW.MSCHOOL.KUBSU.RU/CDO/SHABITUR/KNIGA/TIT.HTM

12. MATEPHUAIIBI (ITOJIHBIE TEKCTBI) CBOBOJJHO PACTIPOCTPAHAEMBIX KHUI'
1O MATEMATHKE. — PEZXXUM JOCTYIIA: WWW.MCCME.RU/FREE-BOOKS

14. OTUMITMAJTHBIE 3AJJAYH ITO MATEMATHKE: BA3A JAHHBIX. PEXXVM
JOCTVYIIA - PEXKUM JIOCTYIIA WWW.ZABA .RU

15. IHIKOJIBHBIE U PAMOHHBIE MATEMATHYECKHUE OJIMMITHUA/IbI B
HOBOCHBUPCKE. — PEXXUM JIOCTVYIIA:
WWW.IAMAKAROV.CHAT.RU/SCHOOL/SCHOOL.HTML

16. BUPTYAJIBHAS NIKOJIA FOHOI'O MATEMATHKA. — PEXXUM JJOCTVIIA:
WWW.MATH.OURNET.MD/INDEXR.HTM

17. BUBJIMOTEKA 3JIEKTPOHHBIX YUEBHBIX [TOCOBUIT [TO MATEMATHUKE. —
PEXXUM JOCTVYIIA: WWW . MSCHOOL.KUBSU.RU

18. OBPA3OBATEJIbHBIN TTOPTAJI «MUP AJITEBPbI». — PEXXUM JOCTVYIIA:
WWW.ALGMIR.ORG/INDEX.HTML

20. POCCUMCKAS DJIEKTPOHHAS IIKOJIA HTTPS:/RESH.EDU.RU
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