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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sIBIISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIET0 00pa30BaHUS:
OHa O0ecne4YrBaeT U3Y4YeHHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOIO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIsl IPOJIOJKEHUST 00pa30BaHUsI U B
MOBCEIHEBHON kHU3HU. PaszBurve y 0OydYalOMMXCS HAyYHBIX MPEACTAaBICHUN O
MPOUCXOXKJIEHUH U CYIIHOCTU aireOpandyeckux aOCTpakiuii, crmocode OTpakeHUs
MaTEeMaTUYeCKOM HAyKOW SBJICHUU M TNPOLECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJICIUPOBAHUS B HAYYHOM IO3HAHUM M B MPAKTUKE CIIOCOOCTBYET
(bOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOMUMBIX IS
ajanTald B COBpEMEHHOM HHUpoBOM obiiecTBe. M3yuenue anreOpsl oOecrieunBacT
pa3BUTHE yMEHUsI HaO0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOM
JNEUCTBUS M BBIBOJBI, (POpMYIUpOBaTh yTBepxkAcHUA. OCBOECHHE Kypca anreOpsl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOIO MBIIUICHUS OOYYarOlIUXCA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W HWHIYKTHUBHBIE pPacCyXACHUs, OO0O0OIIEHHE U KOHKPETU3AIHIO,
abctparupoBanre u aHanoruto. OOyueHue anreOpe MpernoiaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOSATENILHON JESITEIIbBHOCTH OOYYAIOMIMXCS, MOITOMY CaMOCTOSTEIbHOE
pelieHre 3a1a4 sIBIsSeTCs peanu3aluen 1eITeIbHOCTHOTO MPUHITUIIA 00YUYeHUS.

B cTpykType mporpamMmbl yueOHOro Kypca «Airedpa» Ijisi OCHOBHOTO OOIIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIBHO-METOANYECKUE JTMHUU:
«YUucma u  BBIYUCHCHUS», «AJTeOpanvecKkue BBIPOKECHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxnas u3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUN
pPa3BHUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHHUS] Kypca, B3aUMOJEHCTBYS C JIPYTUMHU
ero JuHUsIMU. B Xome wu3ydeHuss ydeOHOro Kypca OOYyYaroIIUMCS MPUXOAUTCS
JIOTUYECKU PACCYXK/JIATh, MCIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M C
ATUM B IIPOrpamMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTHUKH,
MPEJCTAaBJICHHBIE BO BCEX OCHOBHBIX pazlieflax MaTeMaTH4eCKOro oOpa3oBaHUs U
CIIOCOOCTBYIOIIHE OBJIAJICHUIO oOy4JarommumMucs OCHOB YHUBEPCAITBHOTO
MaTteMaTu4deckoro si3bika. CojiepaTeabHOW M CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOTO
Kypca «AnreOpay sIBISIETCS €0 MHTErPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Hucna U BEIYUCICHUS» CIIYKUT OCHOBOM JIJIsl AalbHEHIIEro
W3yYEHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHSI TI0JIb30BAaThCS ~QJIrOPUTMaMM, a TaKkKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJMMBIX I TOBCETHEBHOM >KH3HHU.
Pa3BuTne moHATHS O 4YHCIIE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs CBS3aHO C
paIMOHAIBHBIMUA W WPPAMOHATBLHBEIMU YHCIIaMH, (OPMUPOBAHUEM TPEACTABICHUNA O
JEWCTBUTEILHOM YHCJIE. 3aBEpIICHHE OCBOCHHMS YHCIOBOW JIMHUM OTHECEHO K
cpeaHeMy o0lIeMy 00pa3oBaHMUIO.



Copnepxkanre OByX anreOpandecKux JIMHUA — «ANreOpandecKue BBIPAKEHUS» U
«YpaBHCHHSI W HEPAaBEHCTBA» CMOCOOCTBYeT (DOPMHPOBAHUIO Yy OOYJAFOIIMXCS
MaTEMaTUYECKOrO armapara, HEoOXOIMMOTO I pEeIIeHHs 3a7ad MaTeMAaTHKH,
CMEXHBIX TPEIMETOB U MPAaKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus Yy4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BEIpOKCHHMA. Anrebpa JIEeMOHCTPUPYET 3HAUCHHE MaTEeMaTHKH KakK sI3bIKa IS
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEJICH, OMMCAHUS MPOIECCOB U SBICHUU PeaTbHOTO
mupa. B 3amaum oOyueHus anreOpe BXOASAT TaKKe JalibHEWIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJICHUSI, HEOOXOAMMOro, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
nH(OpPMATUKU, U OBJIIaJICHUE HABbIKAMU JIETYKTUBHBIX paccyxkaeHui. [IpeodpazoBanue
CUMBOJIBHBIX (JOpPM  CIIOCOOCTBYET pa3BUTHI0O BOOOPAKEHMS, CIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conepxanve (QyHKIMOHATBHO-TpahUUECKON JMHUHM HAIEJICHO Ha TOJyYeHUE
OOyYarONIMMUCS 3HaHUW O (PYHKIUSAX KaK BaKHEHIIEW MaTeMaTU4eCKOW MOJAENH JJis
ONMMCAHMS W HWCCIAEAOBAHHUS pPa3HOOOPa3HBIX TIPOIECCOB W SIBICHUN B TMPUPOJE U
oOmecTtBe. M3ydyenne Marepuana crnocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIMUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIa] B (GOPMUPOBAHKE MPECTABICHUN O POIH
MaTEeMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo yyeOHOMY IJ1aHy B 7—9 KJlaccax u3y4aercs y4eOHbIM Kypce «Anredpay,
KOTOPBI BKJIIOYACT CICAYIONIME OCHOBHBIE pasfenbl coiepkanus: «Yucina u
BBIYHCIICHUS», «AJNreOpandeckue BBIpOKEHUS», «YPaBHEHUS ¢ HEPaBEHCTBAY,
«DYHKIUW.

Ha usyuenue yuebHoro kypca «Anredpa» orBogutcst 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Heneno), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kiracce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIC, TIEPEX0]] OT OJHON (HOPMBI 3arucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpEeJeJIeHHue, IMpeoOdpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JACIMMOCTH, pAa3J0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. PenieHne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue Qynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = [x|. I'paduyeckoe pemieHne JIUHEWHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparHeiii kopeHb u3 uucina. [loHsitue 00 uUppalnvoOHATBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UEebIM MoKaszaTeneM U e€ cpoiicTBa. CTangapTHas 3aMUCh YHCIa.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOer.
PanronanbHbIe BRIpRXKEHUS U UX TPE0Opa3OBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPAaBHEHUN C IByMsI TIEPEMEHHBIMH M CUCTEM
JVHEMHBIX YPAaBHEHUW C JAByMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonstue @ynkmuu. OOIacCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHKuumu mo e€ rpaduxy. ITpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = Vx, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOU. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI 1TapabOIIbl, 0Ch CAMMETPHH MTapadoIb.

I'padukn dyskmmii: y =kx, y=kx +b, y =k/x, y =x3, y = Vx, y = [x|u nx
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynbsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAIBHBIA POCT.
CnoxHble IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJIbTAThl OCBOCHHS MPOrpaMMBbl yueOHOTO Kypca «Anredpa»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIUTAHKE:

IIPOSIBJICHUEM MHTEpPECA K IIPOLLIOMY M HACTOSALIEMY POCCUUCKON MAaTEMATHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUNMCKUX MAaTEMATHKOB U POCCUHCKOM
MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUN B APYTMX HayKax U
NPUKJIAJHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA M pean3aliu €ro
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIITMOHMPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJIEHUH, MPOIEAyp TPakKJAHCKOro oOIIecTBa (HarmpuMmep, BHIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHUID JTUYECKUX MpPOOJIeM, CBSA3aHHBIX C
MPAKTUYECKAM TPUMEHECHUEM JOCTHKEHHM HAyKH, OCO3HAHUEM BAXXKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLMIIOB B I€ATEIILHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOMI Ha AaKTUBHOE YyYacTUE€ B PEUICHUU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa30oBaHUsI Ha MPOTSHKEHUM BCEM MKU3HU I YCNEMHON NpoQecCuoHaIbHON
NESATEILHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHAMBUAYATLHON TPAGKTOPUH OOpa30BaHUS M >KU3HECHHBIX IJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, PEIICHHWH, PaCCyKICHUW, YMEHUIO BHJIETbH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAllMEd B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY HAYy4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS YEJIOBEKA, MPUPOJBI U
oOIecTBa, TMOHMMAaHUEM MaTEMAaTHYECKONM Hayku Kak cdepbl dYelIoBEeUYeCKOon
NEATEeIIbHOCTH, 3TanoB €€ pa3BUTUSA M 3HAYMMOCTH [JI PA3BUTHUS LIMBUIIU3AIUHU,
OBJIQJICHUEM S3bIKOM MATEMAaTHKH M MAaTeMaTUYE€CKOW KYJIbTYpOM KaK CpEICTBOM
MO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMH HCCIEHOBATEIBCKOM
JESITENBHOCTH;

6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaAHME KYJIbTYPbl 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUYECKUE 3HAHUA B MHTEpPECcaxX CBOETO
3M0pPOBBsl,  BEIEHHUS  3I0pOoBOro  obOpaza  XKu3HM  (3J0pOBOE  THTAHWHE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATHUA W  OTAbIXa, peryispHas (uudeckas
aKTUBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4ei0oBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MMPUMEHCHUE MATEMATUYECKUX 3HAHHUM ISl PEUICHUS 3a]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpebl, ITTAHUPOBAHUS MTOCTYIIKOB U OIICHKU MX
BO3MOXXHBIX TIOCJCACTBUNA JUISI OKpPYJKAIOIIEH Cpeapl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa IKOJOTHUYECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) amanranms K HM3MEHSAIIMMCH YCJIOBUSIM COUHUAJBHON M NPHUPOTHOI
cpeabl:

FOTOBHOCTBIO K JEWUCTBUSM B YCJIOBHUAX HEONPEACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIESATEIbHOCTh, B TOM YMCIIC
YMEHHE YUUTHCS Y APYTUX JIOJICH, IpHOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIINU U3 OMbITA APYTHUX;

HEOOXOJMMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh HUJICHU, TTOHSATHS, TUIOTE3b 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JCMUIMTHI  COOCTBEHHBIX  3HAHWH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BbBI30B, TPEOYIOIMMI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBIC
pelieHus W JACHCTBHS, (OpPMYJIUPOBATH W OICHUBATh PHUCKH M TOCIEICTBUS,

dhopMHUPOBATH OIIBIT.
METAINNIPEIAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aeicTBUA:

e BBIBILITH M XapaKTE€PU30BATHh CYIIECTBEHHBIE NMPHU3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY MOHATHAMH, (OPMYyIUPOBATH
ONpENENICHUs]  TOHATUH,  YCTAHABIMBATH  CYLIECTBEHHBIM  NPHU3HAK
KJaccu(uKauy, OCHOBaHUS i OOOOIIEHHS W CpPaBHEHMS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3A;

e BOCIOPUHHUMATH, (QOPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IWHUYHbIE, YacTHble U oOIlIue,
YCIIOBHBIE;

e BBIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUUS
B (paKTax, JaHHBIX, HAOMIOACHUAX U YTBEP)KICHUAX, NpeiaraTb KpUTEepUu
JUIS. BBISIBJIIEHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;



JieN1aTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

pa3dupaTh 0Ka3aTelbCTBA MATEMAaTHUYECKUX YTBEPXKIACHHUM (TpsSMbIe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOATEIBHO HECIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKkTOB, BBICTpPAUBaTh apPryMEHTALUIO, TPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CIoco0 pemieHuss ydeOHOM 3amaun (CpaBHMBATh HECKOJBKO
BAPDUAHTOB pEILCHUS, BbIOUpATh HauOoJee MNOAXOAAINMUN C Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

MCIIOJIb30BaTh BOINPOCHI KaK MCCIEIOBAaTEIbCKUM HHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHL, (PUKCUPYIOLIME MNPOTUBOPEUHE, MPOOIIEMY,
CaMOCTOSITEJIbHO ~ YCTaHAaBIMBAaThb HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTE IO CaMOCTOSTENIBHO COCTaBJICEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE MCCIEA0BAHNE 110 YCTAHOBIICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIHO (HOpMyJIMpOBaTh 00OOIIEHUS U BBIBOJBI IO pe3yibTaTaM
IPOBEAEHHOIO HAOJIOJEHUS, HCCIENOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpollecca, a TaKXKe BbIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIAITH  HEJIOCTATOYHOCTh W M3OBITOYHOCTh HH(OpPMAIUHU, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

BBIOWPATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh (opMy TpencTaBiieHUs WHOOpPMAIMM H  WUIIOCTPUPOBATH
perraemMpie  3a7adud  CXEMaMH, JMarpaMMaMd, WHOW Tpadukod U ux
KOMOMHAIIMSIMU;

OIICHMBATh HAA&KHOCTh HMHQPOPMAIIMM T0 KPHUTEPHUSAM, MPEITOKCHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEHIeHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0l 0OCYXKAEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/ayu, BBICKA3bIBAaTh MJEH, HAllEJICHHbIE Ha IOUCK
peLIeHus, COMOCTABIIATh CBOM CYXKIEHUS C CYKIACHUAMU JPYIMX YYaCTHUKOB
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Uajora, OOHApyKMBAaTh pa3JIMYME€ U CXOJCTBO MO3ULMUI, B KOPPEKTHOU
dbopme hopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH PE3YyJbTAThl PEIICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIIEI0BAHHUS,
IIPOEKTa, CAMOCTOATEIBHO BbIOMpaTh (pOpPMAT BBICTYIUIEHHS C YUETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

e TIIOHMMATh M KCIOJIB30BaTh MPEUMYLIECTBA KOMAHAHOW M WHIWBHUAYaIbHOU
paboTHI NPHU PEIICHUN YUeOHBIX MaTEMaTUYECKHUX 3a/1aY;

e IMPUHUMATH LIE€JIb COBMECTHOW JE€ATEIBHOCTH, IUIAHHUPOBATH OPTraHU3ALUIO
COBMECTHOI palOThI, pacnpeaensiTb BHIbl paboOT, JOroBapuUBATHCH,
o0CyKIaTh MpoLEcC U Pe3yabTaT padOoThl, 0000IIaTh MHEHUS HECKOJIBKHX
JIIOJICH;

e Yy4YacTBOBaTh B TIpynmnoBeiXx ¢opmax padboTel (00CyxkaeHus, OOMEH
MHEHUSIMHU, MO3TOBBIE€ LITYPMBI U APYTHE), BBIIOJHATH CBOIO YaCTh paObOTHI U
KOOPJIMHHUPOBATh CBOM JIEUCTBUS C IPYTMMHU WICHAMHU KOMaH/bl, OLICHUBAaTh
KayecTBO CBOEr0 BKJIaga B OOUMH  MPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJITOPUTM pELIEHUS 3afadd (WM €ro
4acTh), BBIOMpATh CIOCOO PEIICHHS C YyY4ETOM HMMEIOLIUMXCS PECYpCOB U
COOCTBEHHBIX  BO3MOJKHOCTEH, AapryMEHTHpPOBaTb M  KOPPEKTUPOBATh
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, DMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
pelnieHus: MaTeMaTUYeCKOH 3a1auH;

e TMpPEABUAETH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTH NPU PELICHUU 33]a4H,
BHOCUTb KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YyJbTaTa IEITEIBHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBSICHATHh MPUYUHBI JOCTHXKEHHSI WA HEJOCTHXKEHHS I,
HAXOJUTh OIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 Kjacce OOydYalOMMIACS TOJXYYUT CJCAYIONINE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

BoinonHsTh, codeTass YCTHblE M MHUCbMEHHBbIE MPUEMBI, apuU(pMETHUYECKUE
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.
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Haxonuth 3Hauy€HUsT YMCIOBBIX BBIPAKEHUM, NPUMEHSITh Pa3HOOOpa3HbIe
cocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH, COAEpMKAIIUX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexomuts OT onHOM (OpMBI 3amucu 4yuced K JApyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YUBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrasTh YKCIIa.

BBINONHATh NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUM, OLICHKY 3HA4CHUH
YUCJIOBBIX BBIPAXEHUN. BBINONHATE NEUCTBHUS CO CTENEHSMH C HaTypaJIbHBIMU
ITOKA3aTEIISIMH.

[IpyMeHATh MPU3HAKKA JETUMOCTH, PA3JI0KEHUE HA MHOXHUTEIN HATypPAIbHBIX
qucel.

Pemarb IpakTUKO-OPUEHTUPOBAHHBIC 3a7a4d, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabpTaThl PEMIEHUs 3a7a4 C YYETOM OTPAaHMYECHHUM, CBA3AHHBIX CO CBOMCTBAMM
paccMaTpuBaEMbIX OOBEKTOB.

AaredpanvyecKue BbIPAKEHUSA

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B
Ipoliecce OCBOEHUs yueOHOro MaTepHaia.

Haxonute 3HaueHWs OYKBEHHBIX BBIPAKCHUW TMpU 33JaHHBIX 3HAYECHUAX
IIEPEMEHHBIX.

BoimonHsATe npeoOpa3oBaHMsl LEJIOr0 BbIPAXKEHHUs B MHOTOYJIEH MPHUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITUEM CKOOOK.

BBINONHAT YMHOKEHHME OJHOWIEHA HA MHOTOYWIEH W MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh  PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C IIOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEr0 MHOXHTENS, TPYNIHUPOBKU CIaraéMblX, IPUMEHEHUS
(bopMyI1 COKPALIEHHOTO YMHOKEHUSI.

[TpumensaThs mpeoOpa3zoBaHMs MHOTOWICHOB ISl PEIICHUS] pa3IMuHbIX 33/1a4y U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYPAJIbHBIMU ITOKA3aTENSAMH IS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENWHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHSs MpPaBUIIA
IepeEX0/1a OT UCXOAHOTO YPaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsTh, sBiseTCS I
YUCIIO KOPHEM yPaBHEHUS.

[TpumensTy rpaduyeckue METOAbI NMPHU PEHICHUH JMHEWHBIX YpaBHEHUH U HX
CUCTEM.

[logOupaTe mnpuMepsl Tap YHUCEN, SBISIONIMXCS PEUICHUEM JIMHEWHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.
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CtpouTh B KOOPJAMHATHOM IMJIOCKOCTH TpadUK JUHEHHOTrO YpaBHEHHS C ABYMS
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHUS.

Pemate cucTembl ABYX JIMHEWHBIX YPABHEHUH C JBYMS MNEPEMEHHBIMU, B TOM
qucIie rpa@uuecku.

CocraBnsaTh W pewmarh JIMHEMHOE YpaBHEHUWE WA CHUCTEMY JIMHEWHBIX
YpaBHEHUH IO YCIOBHUIO 33Ja4H, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, UHTEPBaJbl, 3aMUCHIBATh YUCIOBBIE MPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTtMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh € TNOMOIIBIO (YHKUMH HW3BECTHBIE 3aBUCHUMOCTH  MEXAY
BEJIMYMHAMU: CKOPOCTb, BpEMsI, pAacCTOSIHUE, L€HA, KOJUYECTBO, CTOMMOCTB,
IIPOU3BOAUTENILHOCTD, BpeMSs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMMU MO 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil crnoco0 MpencTaBiIeHUs U aHaIW3a HHQOpMAaIUH,
U3BJIEKATh U MHTEPIIPETHUPOBATh NH(OPMALINIO U3 TPaUKOB peaibHBIX MPOLECCOB U
3aBUCHUMOCTEM.

K koniy oOyuenuss B 8 kiacce oOydarolmuiics TMOJYYHUT CIEAYIONIUE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcronb30BaTh HayaldbHbBIE NPEACTABICHUS O MHOXECTBE JEHCTBHUTEIBHBIX
yucen JJiA CpPaBHEHUS, OKPYIJIEHUS M BBIUMCIECHUHN, M300paxarh ACHCTBUTEIbHBIC
YHUCI1a TOYKaMH Ha KOOPJIAWHATHOW MPSMO.

[IpumeHsaTh TOHATHE apU(METUYECKOrOo KBaJAPaTHOIO KOpPHSA, HaXOAUTh
KBaJIpaTHbIE KOpPHH, HCIIOJb3YsSd IpPU HEOOXOJUMOCTU KaJbKYyJSATOp, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAaIIUX KBaJpaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YHCEN C MOMOIIbIO JECATHUYHBIX
npobeii u crenieHeit uucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsATh TMOHATHE CTENEHM C LEeJIbIM  TOKa3aTejeM, BBINOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

BbINONHATH TOXKIECTBEHHBIE NMPEOOpa30BaHUsl PAMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI IEUCTBUN HAJ MHOTOUJICHAMH U aare0pandecKuMu ApoOsSIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumensaTh nmpeoOpa3oBaHus BBIpAKEHUI NIl PEIICHUs Pa3IMYHBbIX 3a1ad W3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEpaBeHCTBA
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Pemare sMHENHBIEC, KBaJgpaTHbICE YPAaBHEHUS M DPALUOHAIBHBIC YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAMTE NPOCTEUIIME HUCCIEAOBAHUS YPABHEHWW W CHCTEM YPAaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHUEM TpadUueCcKUX MPEACTAaBICHUN (yCTaHABINBATh, UMEET JIU
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexonuTes OT clIOBeCHON (GOPMYIMPOBKM 3afaud K €€ anredpandeckon
MOJENM C IIOMOLIBIO COCTABJICHUS YPABHEHHs WM CHCTEMBl YpaBHEHMW,
MHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB JJI CPABHEHMS, OLICHKH, PEIaTh
JVMHEWHbIE HEPABEHCTBA C OAHOM MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh rpapUUecKyro
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[Tonumate ¥ HCMONIB30BaTh (YHKIMOHAJIbHBIE TOHATUS M SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUsI), OMNPENENATh 3HAYCHHE (PYHKIHUU 10 3HAYCHUIO
apryMeHTa, OIPeeIsTh CBOMCTBA QYHKIUH 110 €€ rpaduKy.

Crtpoutb rpaduku 3J€MEeHTapHbIX QYHKIUNA BUJIA:

y=k/x,y =x2,y =x3,y = |x|, y = VX, OIHCBIBATH CBOMCTBA YHCIOBOI (YHKIHH
o e€ rpaduky.

K xoHimy oOyuenus B 9 Kjacce oOyyarolmuiicss MOJYYUT CIEAYIOLINE
IPEIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYMCICHUS

CpaBHUBATh M YIIOPSIIOYMBATH PALIMOHAJIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BoInonHATh apudmeTnueckue IEeHCTBUS ¢ pallMOHAJIbHBIMU YUCIIAMH, COYETas
YCTHBIE W NHCBMEHHBIE NMPHUEMBI, BBIIOJHATH BBIYMCICHHS C WPPALMOHAIbHBIMU
YUCIIAMH.

Haxonuth 3Hau€HUs CTENEHEW ¢ LENbIMUA MOKa3aTeNIIMU U KOPHEH, BBIUUCIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasiTe JIE€UCTBUTENBHBIE YHCIA, BBIIOJIHATh IPUKUAIKY pe3yJbTaTa
BBIYMCJICHUN, OLIEHKY YHCIJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeiHbIe U KBaJipaTHbIE YPaBHEHUS, YPABHEHHUS, CBOJAIIUECS K HUM,
npocTeiiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemwlare cucTeMbl IBYX JIMHEHMHBIX YPaBHEHUM C JBYMs INEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajayd  alreOpavdecKUM CIOCOOOM € TIOMOIIBIO
COCTABJICHUSI YPAaBHEHHUS WU CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTE NPOCTEUIIME WUCCIEAOBAHUS YPABHEHWM M CHCTEM YPAaBHEHUH, B
TOM YKCJIe C MPUMEHEHNEM TpaduuecKuX MPeACTaBICHUH (yCTaHABIUBATD, UMEET JIU
YPaBHEHHE WM CUCTEMA YPABHEHUM PEIICHHUs, ECIIM UMEET, TO CKOJIBKO, U ITPOYEE).
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Pemarh nuHEHHBIE HEpaBEHCTBAa, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTh
pPEILICHUE HEPABEHCTB HA YHCJIOBOM MPSIMOW, 3alUCHIBAaTh PELIEHHUE C IMOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
MPSMOM, 3aMUCHIBATh PEIICHHUE C TIOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIAYHBIX 3a4a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM H3y4YCHHBIX BUJIOB. I[loka3piBaThb CXEMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB pyHKIMil Buga: y = kX, y =
kx +b,y=k/ix,y=ax2 +bx+c,y=x3,y= Vx, Yy = |X|, B 3aBUCHMOCTH OT 3HaYCHUH
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth M H300pakaTh CXEMAaTHYECKH TpaUKU KBAIpPaTUYHBIX (YHKIIHM,
ONKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX TpaduKam.

Pacno3HaBaTh KBaJgpaTUyHYIO (QYHKLIMIO TO (opmyne, MPUBOIUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

Pacnio3naBaTh apu(p)MEeTHUECKYI0O U T€OMETPUUYECKYIO MPOrPECCUH TPHU PA3HBIX
crocobax 3aaHusl.

BbINONHATE  BBIUMCIEHHMS C  HCIOJb30BaHHMEM  (QOpMyl n-ro  4jeHa
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTb 4jeHbl TMOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.

PemaTe 3a/1aum, CBA3aHHBIE C YMCIOBBIMU NIOCIIE0BATEIBHOCTSMU, B TOM YHUCIIE
3aJaud U3 peaJbHOW JKM3HM (C HCIIOJIb30BAHMEM KaJbKYJIATOPa, IU(PPOBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne /i P Kontpoabubie | IpakTuueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
1 Yucna u BeIUUCIICHUS. PalnoHaibHbIC o5 1 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJrCOPaHICCKNE BLIPIKCHNIA 21 1 https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
3 ¥ paBHCHHS H HEPABCHCTBA 20 . https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
4 Koopputraret n rpaguic. Gymkim 24 . https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
> Mostoperne i 06obmenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
1 102 5 0

[TPO'PAMME
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8 KVIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabubie | IpakTuueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bubnunorexa LIOK
1 q .K 1
ucna u Beruucienus. Kpagparusie kopHu 5 https://m.edsoo.ru/7f417af8
5 Yucna u BeraucieHus. CTEIEHb ¢ HEIbIM 7 bubmnoreka IIOK
IIOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bu6nuoreka [JOK
KBagpaTHblii TpéXxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BhIpaKCHUSI. 15 1 bubnmnoreka [HOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHble 15 1 bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubanoreka LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
8 PyHK1H. OCHOBHBIC IOHATHA 5 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o 4
9 yHIUHH. THCIOBbIC QYHKIIH o https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
1 IT 1
0 OBTOpCHHE 1 0000meHHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOI'PAMME
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9 KVIACC

Kosun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrtpoabnsie | Ilpakruueckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 Yucna u BeiunciieHus. JlelcTBUTEIbHbBIC 9 bubmuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
° Oymxum 16 1 https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
q 1 1
6 HICJIOBBIE ITOCJIEI0BATEIBHOCTH 5 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 1 bu6nmoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa, 7 kimacc/ MakapeiueB FO.H., Munarok H.I'., HemkoB K.W. u
npyrue; non penakiueit TenskoBckoro C.A., AKIHMOHEpHOE OOIIECTBO
«M3natenbctBo «IIpocBenienue»
Anrebpa, 8 wimacc/ MakapsraeB H0.H., Munmox H.I'., HemkoB K.U. u
npyrue; non penakiueil TemsakoBckoro C.A., AKIHMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue»
Anrebpa, 9 kmacc/ MakapeiueB FO.H., Munarok H.I'., HemkoB K.W. u
npyrue; non penakmueit TemskoBckoro C.A., AKIHMOHEpHOE OOIIECTBO
«M3natenbctBo «IIpocBenienne»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

Anrebpa, 7 wiacc/ Makapeiue FO.H., Mungok H.I'., Hemkos K.W. u
npyrue; non penakiueidt TenskoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«M3natenbctBo «IIpocBenieHne»
Anrebpa, 8 wiacc/ MakapsiueB F0.H., Munmtok H.I'., HemkoB K.U. u
npyrue; mnon penakiueit TemskoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue»
Anrebpa, 9 kimacc/ Makapeiue FO.H., Mungioxk H.I'., Hemkos K.W. u
npyrue; non penakiueil TemskoBckoro C.A., AKIHMOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBenienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HMHTEPHET

@denepanbHbli  LEHTp HUHPOPMAIMOHHO-O0PA30BATEIBHBIX  PECYpPCOB
(PLIMOP): http://fcior.edu.ru

bubmuoteka I{OK https://m.edsoo.ru/

Enunas xomnekuust 1udpoBeix  oOpazoBarenbHbix  pecypcoB  (EK):
http://school-collection.edu.ru

denepanbHBI HHCTUTYT NieAarornueckux usaMepenuit http://mww.fipi.ru/
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H1poIHTO, NPOHYMEPOBAHO M CKPEIUICHO MeYaThio
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