MUWHUCTEPCTBO MIPOCBENIEHUSA POCCUIICKON ®EJIEPAIIIN
MuHucTEepCTBO 00pa30BaHusl, HAYKH U MOJI0OAeKHOI nmosuTuku Pecnny6ankn Komu

Ynpagsienue oopazoanus MOI'O "¥Yxra"
MOY "COLI Ne 22"

PACCMOTPEHO YTBEPXIEHO
HA MEIarOTHYE€CKOM COBETE nupektop Jlyzsauna @.M.
[TpoTtoxos Ne 1 ot 31.08.2023 1. [Tpuka3 Ne 01-13/194

ot 01.09. 2023 r.

PABOYASI IPOTPAMMA
(ID 1254363)

yueOHOoro Kypca «Aaredpa»

JUTsl o0ydarommxcs 7-9 KiaccoB

r. Yxra 2023r.



INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBII€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIEeYNBAET U3YUYCHHE APYTUX JTUCUUILIINH, KaK €CTEeCTBEHHO-
HAay4YHOTO, TaK MU TyMaHUTApPHOIO IMKJIOB, €€ OCBOCHHUE HEOOXOIUMO IS
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOMN XU3HU. Pa3BuTHe y 00yuaronmxcs
HAYYHBIX TIPEJCTABICHUNA O TPOUCXOXKICHUM U CYIIHOCTH aire0panyecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NpHUpOJAEC U OOUIECTBE, POJIM MATEMaTUYECKOIO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJIA aJaNnTallid B COBPEMEHHOM LU(poBOM
oOmecTtBe. M3ydyenue anreOpsl oOecrneurMBaeT pa3BUTUE YMEHHUS HAOJIONATh,
CpaBHMBaTh, HAaXOJAWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIIICHHUS,
CHOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUsA. OCBOECHUE Kypca alire0phl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUJICHUS] OOYYarOMIMXCSA: OHHM HCIOJB3YIOT JEAYKTUBHBIE H
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKPETH3aIiio, abcTparupoBaHue u
aHasiornto.  OOydeHue  anreOpe  mOpeanojiaraeT  3HAUYUTEIbHBIH ~ 00BEM
CaMOCTOSITENIbHOM ~ JI€ATENbHOCTH OOYyYaIoLUXCs, I03TOMY CaMOCTOSTEIbHOE
pelieHue 3a/1a4 SBJSIeTCS pealn3ainued AesITeTbHOCTHOTO PUHITUIA 00yUICeHHS.

B crpykrype mnporpammbl yueOHOro Kypca «AmnreOpa» ajii OCHOBHOI'O
o01m1ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJIEP’KaTeIbHO-METOUIECKHIE
auHuH: «Yucaa ¥ BRIYUCICHUD), «ANreOpandecKue BRIPAKCHUSD, «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas w3 3TuxX copepxKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHHUs Kypca, B3aUMOJCHCTBYS €
JpPYTUMHU €ro JnuHusMH. B Xoje wu3ydeHus ydeOHOro Kypca OOydaroIIumcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Ainredpay BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTEeMaTU4YeCKOro 00pa30BaHUsSI U CIIOCOOCTBYIOIIHE OBJIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. ConepikaTelpbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Copepxanne auHMM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOM IS
JaNbHENIIer0 U3y4eHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4aroUIMXcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHSA O YMCIIe HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs
CBSI3aHO C PALlMOHAIBHBIMU U UPPALMOHATBLHBIMU YUCIAMH, POPMUPOBAHUEM



IPEJICTaBICHUA O ACHCTBUTEIBHOM YHCIE. 3aBEPLICHUE OCBOCHUS YMCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 0011IeMy 00pa30BaHUIO.

Copepxanue IByX alreOpandeckux JUHUN — «AJIreOpandeckue BoIpaKEHUD
U «YpaBHEHMSI U HEPAaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHMIO Yy OOYyUarOLIMXCA
MaTEeMaTHYECKOTo afmapara, HeoOXOJUMOTro MAJis pEIIeHUs 3aJady MaTeMaTHKH,
CMEXHBIX TMPEIMETOB M TMPaKTUKO-OPUEHTHPOBAHHBIX 3adad. Ha ypoHe
OCHOBHOI'O 00mIero oOpa3oBaHHs y4eOHBI MaTepuall TPYIIHUPYETCS BOKPYT
palMOHAaIbHBIX BbIpaKEHUN. AnreOpa IEMOHCTPUPYET 3HAUEHUE MATEMATUKH KaK
A3bIKa JUISL TIOCTPOEHUS MAaTEMaTHYECKUX MOJIEIE, OMHCaHMsI MPOLIECCOB U
SBIIEHUN peaidbHOro Mupa. B 3agaum oOyueHuss anredpe BXOIAT TaKkKe
JanbHeillee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEO0XOJUMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HH(OPMATUKH, W OBJAJCHHE HaBBIKAMU
JNEeAyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHue CUMBOJBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKeHUs1, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHAIBHO-TpapUUECKON JIMHUM HAIICJICHO Ha MOJyYeHHE
OOy4YarOIIMMUCS 3HAHUN O (QYHKIMSIX KAaK BaKHEHIIEeH MaTeMaTU4ecKOM MOJIETU
JUIsL OTIMCAaHUSl M UCCIIEOBAHUS Pa3HOOOPa3HbIX MPOLIECCOB U SIBICHUN B MPUPOIE
u odmectBe. M3ydyeHue maTepuana CHOCOOCTBYET Pa3BUTHIO y OOYyYaOLIUXCS
YMEHHSI UCTIOIh30BaTh PAa3INYHbIC BEIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, TpauuecKkue, BHOCUT BKJIAaI B (OPMHPOBAHUE
MPEICTaBICHUIA O POJTM MAaTEMATUKH B PA3BUTHH ITUBWIIN3AINH U KYJIbTYPHI.

CormacHo yueOHOMY TUIaHy B /-9 Kiaccax wu3ydaeTrcss Y4YeOHBI Kypce
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE PA3/Ebl COJEP KAHMS:
«Yucna ¥ BBIYUCICHUS», «AJreOpanyeckue BBIPAXKECHUS», «YPaBHEHUS W
HEPaBEHCTBA», «DyHKIUN.

Ha uzyuenue yae6HOTO Kypca «Anredpay» orBoautcst 306 yaco: B 7 Kiacce
— 102 gaca (3 gaca B Heneno), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 gyaca B Hezeno).



COJEPXAHUE OBYYEHMUA
7 KIIACC

Yuciaa v BHIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OJHOU (POopMBI 3ammcu
npobeit k gapyroi. IloHsTHe palMOHAaIBLHOTO 4YHCJA, 3alllCh, CpPaBHEHHE,
YOOpSAIOYMBAHUE  pAlMOHAIBHBIX 4HceNl. ApudmeTudyeckue JACUCTBUS C
palMOHAJIBHBIMU YKCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAKTHKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTelieM: OIpEAeNIeHre, NpeoOdpa3zoBaHue
BBIPKEHHUI HA OCHOBE ONPENENeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaud Ha
IIPOLICHTBI, PELICHUE 3a71a4 U3 PEaIbHOU ITPAKTUKH.

IIpuMmeHeHne NIPU3HAKOB  JIEIUMMOCTH, PA3jI0KEHHUE HA  MHOXKUTEIU
HaTypaJIbHbIX YHUCEII.

PeanbHble  3aBUCHMMOCTH, B TOM  4YuCle T@psMas ©  oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJsiredOpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUS C EPEMEHHOM. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucnenus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, INpaBWia NpeoOpa3oBaHUS CyMM H
MPOU3BEIEHUH, MPAaBUIIa PACKPBITHUS CKOOOK M MPUBEACHHUS MOJOOHBIX CIaracMbiX.

CBOICTBA CTENEHU C HATYPAJIbHBIM NTOKA3aTEIIEM.

OnHowiensl 1 MHOrouwieHbl. CreneHb MHOrowieHa. CiokeHue, BhIYUTaHHE,
YMHOXXEHHE MHOIO4JIeHOB. POpMyJbl COKpPAIIEHHOIO YMHOXKEHMs: KBaJpar
CyMMBbl M KBaApaT pasHocTU. Popmysia pPa3HOCTH KBaApaTroB. PazmoxeHune
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JluHerHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEW JIMHEMHOTO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CoCTaBlI€HHE YpAaBHEHUH IO
YCJIOBHIO 3a7ja4uM. Penenne TeKCTOBBIX 3a71a4 C IOMOILBIO YPABHEHHU.

JIuneiliHOe ypaBHEHHE C IByMs IIEpEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEPEMEHHBIMU. PemeHue cucrem ypaBHEHHU
crnocoboM moacTaHOBKU. [IpuMmepsl pelieHds TEKCTOBBIX 3a7ad C IOMOIIBIO
CHUCTEM ypaBHEHUH.

DOyHKIMHA



Koopaunara Touku Ha npsmMoil. YucnoBele npomexxyTku. PaccrosiHue Mexy
JIBYMsI TOUKaMU KOOPAMHATHOMN NPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AOcuucca u opauHaTa
TOYKH Ha KOOPJIMHATHOM II0cKoCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIXx 3aBucumocted. I[lomstne Qynkuuu. ['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Qynkuus, e€ rpaduk. ['padux dyHxmm
y = |X|. I'padmyeckoe perneHne ITWHEHHBIX YpPaBHEHHH W CHUCTEM JMHEWHBIX
YPaBHCHUU.

8 KJIACC

Yuciia v BBIYUCICHUSA

KBagpatueiii kopeHb u3 uuciaa. [loHdarne o0 HpparMOHATIBHOM 4YHUCIE.
JlecsiTuunble TpUOIMKEHUST UPPALMOHANIBHBIX unces. CBolcTBa apu(pMeTHIECKIX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MIPE0O0Pa30BAHUIO YHCIOBBIX BhIpAXKEHUN
Y BBIUHUCJICHUSAM. [|eCTBUTENBHBIE YUCTIA.

CreneHsb ¢ 1eIbIM ITOKa3aTeseM 1 e€ cBoiicTBa. CTaHIapTHAS 3aIIUCh YHCIIA.

AuredpanvecKue BbIPAaKEeHUS

KBampaTHpil  TpéxwieH, pa3JIOKEHHWE KBAAPAaTHOIO TpEXWIeHAa  Ha
MHOKUTEJIH.

AnreOpanveckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHHE, [I€JIEHUE alreOpandecKkux ApoOeH.
PanronanbHbIe BBIpRXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABECHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEHl KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHEeHUH, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue 1poOHO-palMOHaIbHbIE YPABHEHUS.

I'paduueckas muHTEpHpeTalsl YPAaBHEHU C IByMs EPEMEHHBIMU M CUCTEM
JMHEMHBIX YPaBHEHUU C JBYMs NEpeMEHHBIMHU. lIpumepsl pelieHus cucrem
HEJIMHENHBIX YpaBHEHUH C IByMs I€PEMEHHBIMU.

Perenne TeKCTOBBIX 3a/1a4 anreOpanueckuM CrocoOOM.

HucnoBble HEpAaBEHCTBA U MX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUU

[lonsitue @ynkuuu. OOnacTe ONpefeNeHus] U MHOXKECTBO 3HAYEHUU
dbynakun. CriocoOb! 3a1anus GyHKITUN.

I'paduk dynkiuu. Utenue cBoiicTB PpyHkuuu no e€ rpaduky. [Ipumepsl
rpadukoB GYHKIMMA, OTPAKAIOIIMX PEaTbHbIE MPOLIECCHI.



@DYHKIMY, OINMUCHIBAOIINE TMPSAMYI0 U OOpaTHYIO MPOTOPIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun Y = X2, ¥ = X3, y = Vx, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUH U CHUCTEM ypaBHEHUI.

9 KJIACC

Yucia 1 BIYMCICHUS

PannonanbHbie yuCia, uppallMoOHaIbHbIE YHMCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUYHBIE JAecCITUYHBbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXK1y MHOKECTBOM JICMCTBUTEIIBHBIX YACENI U KOOPAUHATHOMN MIPSMOI.

CpaBHEHHME JICMCTBUTENBHBIX 4YHCEN, apuU(pMETHUUECKHE JEUCTBUSA C
JEUCTBUTEILHBIMU YU CIIAMH.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHpE.

[Tpubnux€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka n oneHka pe3ynbTaTOB BIYMCICHUAMN.

YpaBHeHHS U HEPABEHCTBA

JluneniHoe ypaBHeHue. PerieHue ypaBHEHMHM, CBOASLIMXCS K JIMHEHWHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHM, CBOJSAIIMXCSA K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHns ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEeMEHHBIMH U ero rpaduk. Pemienue cucrem nByx
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellieHne cucrteM IByX YpaBHECHUH,
OJIHO W3 KOTOPBIX JIMHEHWHOE, a Jpyroe — BTOpou cremneHu. ['paduyeckas
WHTEPNPETALNS CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1au aNredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JIMHENHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. Permienue cucrem
JVHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.

DyHKIMHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapaboisa, KoopauHATHI
BEPUIMHBI 11apadoJIbl, OCb CAMMETPUH NapaloJIbl.

I'padukn byskmmit: Y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| 1 ux
CBONCTBA.

YucioBbIe MOCIEI0BATEILHOCTH M NPOrPeCCHH



[lonsAiTHE YMCIIOBOM MOCIENOBATEIBHOCTU. 3aJaHuEe II0CJIECN0BATEIbHOCTU
pPEKyppeHTHOH GopMyIoit u Gopmynoi N-ro dieHa.

ApudmeTrnueckas U reoMeTpuueckas mnporpeccur. @opmynsl N-ro ujaeHa
apu(pMeTHYECKON U TEOMETPUIECKON MPOrPecCrii, CYMMBI TEPBBIX N YJICHOB.

N306paxeHne YiIeHOB apU(PMETHUECKOH U TEeOMETPUYECKOM MPOTrpeccHii
TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTU. JIMHEWHBIM M SKCIOHEHUHAJIBHBIA POCT.
Cno’xHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHS MPOTrpaMMbl Y4eOHOrO Kypca
«Anredpa» XapaKTEepU3yHOTCH:

1) maTpuoTHYecKoe BOCIIUTAHUE:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHbIM OTHOLIEHWEM K JIOCTIXKCHUSIM  POCCUHCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHYECKOM WIKOJIbI, K HCHOJIb30BAHUIO ITUX
JOCTUKEHUU B IPYTHX HayKaxX M NPUKJIATHBIX cepax;

2) rpasKAaHCKOe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpakKJIaHWHA U pealiu3allii €ro
mpaB, TPEJCTABICHHEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SBJICHUMU, MPOUEAYP TPakIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXICHUIO 3TUUECKUX TIPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM IPUMEHEHHEM JIOCTUKEHUM HAyKHU, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YaCTUE€ B PEHICHUM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAMpPaBIEHHOCTH, OCO3HAHHWEM BAXXHOCTU MAaTEMaTUYECKOTrO
oOpa3oBaHUs HA TMPOTHKEHUM BCEH KU3HU JUIsl YCIEUTHOW MpodecCruoHaTbHON
JEATeIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHIUBUIYTHBHON TPACKTOPUU 00pa30BaHUS U KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCITUTAHNE:

CIIOCOOHOCTBIO K JMOIMOHATFHOMY UM  OCTETHUYECKOMY BOCHPUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIEHUH, YMEHHIO BHJICTbH
MAaTEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTalueld B JACATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTeMAaTHYeCKOW HAyKu Kak cepbl 4YeIOBEUECKOU
JESITEIbHOCTH, 3TANlOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl PA3BUTHUSL LIMBUJIA3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH M MAaTEMaTUYECKOW KyJIbTYpOW KaK CPEACTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTEHIIMMU HAaBBIKAMH HCCIEA0BATEIbCKOM
JEATEIIbHOCTH;



6) ¢u3nyeckoe BocnuTaHHe, (POPpMHpPOBAHHE KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YHSI:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEPECax CBOETO
300pOBBS, BEIEHUSA  3740pOBOro  oOpasa JKU3HM  (340pPOBOE  IHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUH U OTABIXa, peryisipHas QuznyecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTBIO HaBbIKa pPEQIIEKCHH, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOTO K€ MpaBa APYroro 4ejaoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHHE:

OpUEHTalMel Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUW ISl pEeIIeHUs 3a/1ad
B 00JIaCTH COXpPaHHOCTH OKPYKAIOIIEH Cpelbl, IJIAHUPOBAHUS IOCTYNKOB H
OLICHKM HUX BO3MOXXHBIX IOCIEACTBUH I OKPYXKAIOLIEH Cpelpl, OCO3HAHUEM
JI00aIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEW UX pPEeLICHUS;

8) amanTamusa K M3MEHSIIOIUMCH YCJOBHUSIM CONMAIbHOI W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOJEH, MPUOOpETaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMyIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 0OBEKTAaX U SBJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pelleHUuss U AeUCTBUs, (HOPMYyIUPOBATH M OIICHUBATh PHUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble jornueckue AecTBU:

e BBIBJISITH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKN MATEMATHUYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHWH MEXKIy MOHATHAMHU, (OpMyIUpoBaTh
OTIpEeICICHUs] ~ MOHATUN, YCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukayu, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH W NTPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIATENbHBIC, CIUHUYHBIC, YAaCTHBICE W OOIIHe,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKICHUSIX,
npemjiaraTh ~ KpUTEpUM  JUISl  BBISBJICHUST ~ 3aKOHOMEpPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOJABI C HCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JECIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIIBHO HECIIOXHBIC JOKA3aTEIhCTBA
MaTeMaTH4eckux (aKToOB, BBICTpPAWBATh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;
BBIOMpATh CMOCOO perieHus: yueOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEILICHMS, BBHIOMpPATh HauboJee MOAXOIAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBarejibCKkue el CTBHA.

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEAOBATENLCKUI UHCTPYMEHT MO3HAHUSA,
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MNpodiIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh HWCKOMOE U JlaHHOe, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3HIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIOXKHBIN
OKCIIEPUMEHT,  HEOOJIbIIIOE  HCCIENOBAaHWE 10  YCTAaHOBJICHHIO
OCOOCHHOCTEH MAaTEeMaTHYCCKOT0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]Ty COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOICHUS, UCCIEIOBaHMS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IICHUM;

MPOTHO3UPOBATh BO3MOXXHOE pPAa3BUTHUE TPOIIecCca, a TaKXKe BBIJIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

BBISIBJIAITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAlUU, ITaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHMS 3a]a4uH;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH
MH(OPMAIUIO PA3TUYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOPMAUUU U WLIIOCTPUPOBATH
perraemMbie 3alayd  CXeMaMH, JuarpaMMaM#, WHOW Trpadukod W HX
KOMOMHAIIMSIMHU;

OLICHMBaTh HAAEKHOCTh HMH(OPMALUU TO KPUTEPHUSIM, MPEIIOKEHHBIM
y4UTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKaTHBHBIE YHHBeEpCAJIbHbIE yUeOHbIC 1eiiCTBUA:



BOCIIPUHUMATh U  (QOPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS I10
XOJy PElIeHHs 3a]]a4i, KOMMEHTHUPOBATh MOJTYYSHHBIN pe3yibTarT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
po0JIeMBbl, perraeMoil 3a/1auu, BHICKa3bIBaTh UACH, HAIICJICHHBIC HA TOUCK
pelIeHus, COIMOCTaBISATh CBOU CYXICHHS C CYXICHUSMU JPYrUX
YYaCTHUKOB JHaliora, oOHApYXUBATh Pa3IMYMEe M CXOJCTBO MO3MIIHMA, B
KOppEeKTHOI popme popMynrpoBaTh pa3HOTTIACHUS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHUs]  3aJayd,  DIKCIIEPUMEHTA,
UCCIIEJIOBaHMsSI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MMPE3EHTALMN U OCOOEHHOCTEN ay IMTOPHUU;
MOHMMAaTh M  HWCIOJIb30BaTh  TNPEMMYINECTBA  KOMAaHIHOM M|
WHAMBUAYAIbHON paboOThl TPH pEHICHUH Y4YEOHBIX MaTeMaTUYECKUX
3a/1ay;

MPUHUMATH 11€Jb COBMECTHOM JIEATEIbHOCTH, TNIAHUPOBATH OPTraHU3AINIO
COBMECTHOI paboOThl, pacmpelneisTb BUABI pPadOT, JIOrOBapUBAThCH,
00CyXaTh TIPOIIECC U Pe3yybTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOJICH

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTsel (0OcyxkaeHus, 0oOMeH
MHEHUSMH, MO3TOBBIE INTYpMbl W JPYTHE), BBINOJHATH CBOIO YacTh
paboThI U KOOPJIMHUPOBATH CBOU JCHCTBUSA C IPYTUMU WICHAMH KOMaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJga B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hOopMyITMPOBAHHBIM YYaCTHHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJIATh IIaH, aITOPUTM pElIeHUs 3aJauyd (UJIU €ro
4acTh), BBIOMpATh CMOCOO PEIICHUS C y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pelIeHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJLJICKT:

BJIAJETh CHOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yJibTaTa pelICHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPU PELICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IMOCTABICHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WIH HEJOCTIKECHUS 1€,
HAXOJIUTh OIMHUOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7/ KJjacce OOydyaroluiics MOTYYUT CICAYIOIINE
peIMEeTHBIC PE3yIbTaThI:

Yuciia u BBIYUCTEHUS

BoinonHsaTh, coyeTass yCTHbIE W TUCBMEHHbIE TPUEMBI, apupMETUUYECKUE
JENUCTBUS C pAllMOHAILHBIMU YUCJIAMH.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUMN, COACPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT 0AHOW (DOPMBI 3aMKMCH YUCEN K APYro (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JICCATUYHYIO IPOOK).

CpaBHUBaTh U YIOPSIIOYMBATH PAIIMOHAIIBHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITTOMHATE IPUKUIKY U OIEHKY pe3yJIbTaTa BRIYMCIICHHM, OIICHKY 3HAYCHUI
YUCJIOBBIX BBIPAKEHUHN. BBITONHATH NEHCTBUSA CO CTENECHSAMH C HATYPAIbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  TpPU3HAKK  JIETUMOCTH, pAa3JI0KEHHE Ha  MHOXXHUTEIHU
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTHIO BEIMYMH, MPOIECHTAMH, WHTEPIPETHPOBATH
pE3yNbTaThl PelIeHUs 3a7a4 ¢ YYETOM OTPaHUYCHH, CBA3aHHBIX CO CBOHMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs

Hcnonp3oBaTh anreOpandecKkyrd TEPMHHOJOTHIO M CHUMBOJHUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BreimonHsaTh  mpeoOpa3oBaHUS  IIEJIOTO  BBIPAXKEHWS B~ MHOTOWICH
MIPUBEJACHUEM TIOIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BrImonmHAT, yMHOXXEHHE OJHOYJICHA Ha MHOTOWIEH W MHOTOYJIeHa Ha
MHOTOWICH, TPUMEHATH (POPMYJIBI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCymIecTBIATh Pa3IOKEHUE MHOTOUYICHOB Ha MHOMUTEIH C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIEro MHOXUTENS, TPYNIUPOBKH  CIAraeMbIX,
pPUMEHEHHUsT (POPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOUYJIEHOB JJIS PELIEHUs Pa3IMYHBIX 3a/1a4
U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHOMN MPAKTUKHU.

Hcnonb3oBaTh CBOICTBA CTENEHEW C HATypallbHBIMU TOKa3aTeasiMd IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

Pemars yMHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, MPUMEHS NpaBUia
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCWIBHOMY emy. IIpoBepsTh, siBisieTcs
JIM YACIIO KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLICHUH JIMHEWHBIX YPAaBHEHUNA U UX
CUCTEM.

[lonGupats mpuMepsl Map YWCEN, SBISIONIMXCA PEHICHHEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOpAMHATHOM IUIOCKOCTH TIpaUK JIMHEHMHOIO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUSL.

Pemate cucteMsl IByX JTMHEHHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
YyuCle rpapuuecKy.

CocTraBisATh M pellaTh JIMHEWHOE YPaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHU! IO YCIOBHMIO 3aJadyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJTyYCHHBIN pE3yJIbTaT.

DOyHKIUU

N306paxaTh HA KOOPIMHATHON MPSIMON TOUKH, COOTBETCTBYIOIIMNE 3a/1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3AIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anredpandyeckoM S3bIKe.

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH [0 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOLIBI0 (QYHKIUN H3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuili cnocod MpEeACTABICHHS W aHalM3a WMH(pOpManuwy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPaPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kJjacce oOydaromuiicss TOTYYUT CICAYIONINAC
IIPEIMETHBIE PE3YJIbTAThI:

Yucia ¥ BIYMCICHUSA

Hcronbs30BaTh HayalbHbIE IMPEACTABICHUS O MHOYKECTBE JEHCTBHUTENBHBIX
YHCell JJIs CPaBHEHUs, OKPYTJICHUS U BBIYMUCICHUM, N300paxaTh JeHCTBUTEIbHBIC
YHCJIa TOYUKaMH Ha KOOPAWHATHOM MTPSMOM.

[IpumeHsATh TOHSATHE apU(PMETHUUECKOro KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, MCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJlbKYJSATOP, BBINOIHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBaJApaTHbIE KOPHU, HCIIONb3Ys
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCEI C MOMOIIbIO JECITHYHBIX
npobeit u crenereit uncna 10.

AnreOpandecKkue BbIpPaKeHUsA

[IpuMeHATh TOHATHE CTEMEHW C IeJbIM IOKa3aTejeM, BBITIOJHATH
peoOpa3oBaHus BRIPAKECHHH, COACPIKAIIUX CTECTICHHU C TIEJIBIM MTOKA3aTeIICM.

BbINONHATE TOXKIECTBEHHBIE NPEOOpa30BaHUsl PAIlMOHAJBHBIX BBIPAKEHUN
Ha OCHOBE TTPaBWJI ICUCTBUI HAJT MHOTOWICHAMH H aNTeOpandecKuMu JpOOsSMHU.

PackiranpiBaTh KBaipaTHBIN TPEXUICH HA MHOKUTEITH.

[TpumeHsaTh mpeoOpa3oBaHus BEIPAKECHHUM JJIs PEIICHUS Pa3IUYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBoauTh MpocCTeine Uuccae0BaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MPEICTaBIeHNH (YCTaHABINBATh, UMEET
JU ypaBHEHUE WM CHCTeMa YpaBHEHUU pEHICHUsS, €CIU MMEET, TO CKOJBbKO, W
npouee).

[lepexoauTs OT ClIOBECHON (POPMYIUPOBKH 3a7a4H K €€ anredpandeckoi

MOJIEId C TIOMOIIBIO COCTaBIICHHUS YpaBHEHUS WU CHUCTEMBbl YpaBHEHMIA,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB IS CpPaBHCHHUS, OIICHKH,

pelIaTh JUHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOU U UX CUCTEMBI, 1aBaTh
rpauyueckyr0 WUTIOCTPALUI0 MHOXKECTBA PEIICHWH HEPAaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TorHumaTe ¥ UCMOIB30BaTh (PYHKIIMOHAJIbHBIEC TIOHSATHUS U SA3BIK (TEPMHHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpENeisaTh 3HAUYCHUE (PYHKIHUH IO 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOWCTBAa PYHKIMU 10 € TpaduKy.

Ctpoutsb rpaduku d7eMEHTaApHBIX PYHKITUH BUA:

y = k/ix, y = x2, y = x3,y = [x|, y = VX, OIHCBHIBaTh CBOWCTBA YHCIIOBON
dbyHkIiuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kJjacce oOydyaromuiicss TOTYYUT CICAYIONINC
MIPEIMETHBIC PE3yJIbTATHI:

Yucaa 1 BbIYMCICHUS

CpaBHUBaTh U yMOPSJOYMBATH PAlMOHAIBHBIC M HPPAIIMOHAIBHBIEC YKCTA.

BrimonssTh apudMeTnueckne ASHCTBUS C PAIlMOHAIBHBIMU YHCIIAMHU,
coueras YCTHbIE M TIMCbMEHHbIE TPUEMBI, BBIMIOJHITH BBIYMCICHHUS C
WUPpaMOHATHHBIMY YHCIIAMHU.



Haxonuthe 3HaueHMs CTENEHEHM C LENbIMU IIOKa3aTeJsIMU W KOPHEH,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrisiTh JEWCTBUTENBHBIE YHUCIA, BBINOJIHATH MPUKHIKY pe3yJbTaTa
BBIYUCJIEHUN, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEMHBIE W KBaJpAaTHBIC YPAaBHEHMs, YPaBHEHHUs, CBOIALIUECS K
HUM, IPOCTEUIINE TPOOHO-pALlMOHAIBHBIE YPABHEHMUSL.

Pemars cuctembl AByX JIMHEMHBIX YPaBHEHHW C JIBYMs IIE€PEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE SBIACTCS JINHEUHBIM.

Pemarp TeKkCTOBBIE 3alauM  aNreOpanvdeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHUsI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUN C ABYMS IIEPEMEHHBIMMU.

[IpoBOaUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM TpadUuecKUX NpPeCTaBICHUN (yCTaHaBIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHCHUU PELICHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemate nMHEWHbIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, N300pa’kaThb
pELIEHUE HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alIMCHIBATH PELICHHUE C IIOMOIIBIO
CHUMBOIJIOB.

Pemlare  cucTeMBI  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alMCBIBATh PEIIEHUE C TOMOIIBI CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUU PA3JIUYHBIX 3a4a4.

DyHKUIMHA

Pacno3naBaTh (yHKIMM U3y4eHHBIX BHIOB. lloka3piBaTh cXeMaTHUECKU

pacIoyio’KeHNEe Ha KOOPAWHATHOM IJIOCKOCTH TpadukoB GyHKImA Buaa: y = kx, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, ONKUCHIBATH CBOMCTBA (DYHKITUH.

CtpouTh U M300pakaTb CXeMaTHYECKH T'pa@UKW KBaIpaTHUUHBIX (YHKIHMH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIUI MO X rpadukam.

Pacno3naBaTh KBagpaTHuyHyt0 (QYHKIHIO IO GOpMyIie, MPUBOJUTH MIPUMEPDI
KBaJPAaTUYHBIX (DYHKIMI U3 peasibHOM KU3HU, (PU3UKU, TEOMETPHUU.

YucsioBble OCIEI0BATEIbHOCTH U NMPOTPeECCUH

Pacnio3naBaTh apu(pMETHUYECKYI0O U TE€OMETPUYECKYIO MPOTrPECcCUu MpHU
pa3HBIX CIIOCO0aX 3a/1aHMUsI.

BbIMONHAT  BBIYMCIEHUS C€ MCHOJB30BaHHEM (opmMyl N-ro 4wieHa
apu(pMeTHYECKON U TEOMETPUYECKON MTPOrpeccuii, CyYMMBbI IIEPBBIX N UJIECHOB.

N300paxaTh 4iI€HBl MOCIEIOBAaTEIbHOCTH TOYKaMHU Ha KOOPIWHATHOU
IUIOCKOCTH.



Pemarp 3amaum, CBSI3aHHBIE C YMCIIOBBIMM IOCJIEOBATEIBHOCTSMHU, B TOM
qHclie 337a4i U3 pealbHON KU3HH (C MCIIOIB30BAHUEM KaJbKYJIATOPA, IIU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacon DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrposabnbie | IIpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 Yucna u BeruuciaeHus. PaninonanbHeie o5 1 0 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
2 AnrebpanuecKkue BEIpaKCHUS 27 1 0 https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
3 ¥ paBHeHILA i HepaBeHcTsa 20 1 0 https://m.edso0.ru/7f415b90
bubmnorexa [JOK
. 24 1
4 Koopuuitniarst it rpaguicit. Oynicuin 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
> HosToperne n 06obmenne 6 L 0 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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8 KJIACC

KosunyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
bu6nunorexa [JOK
. 1
1 Uucna u Beruncienus. KBagparueie KopHu 5 0 0 https://m.edsoo.ru/7fA17af8
5 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 0 0 bubnuorexa [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 0 bu6nuoreka LIOK
KBanpaTHbiii TpEXUiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BhIpaXeHHs. 15 1 0 bubnmoreka [JOK
Anre6panueckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 0 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 0 0 bubnmnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
O . 0
8 YHKIH. OCHOBHBIC IOHATHS S 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DymKupi. TucioBbie Qyriin o 0 0 https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
1 IT 1 0
0 OBTOpeHHE ¥ 0000meHHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 ) 0
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabusie | IlpakTHyeckue (mudpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeraucieHus. [[ecTButenbHbIe 9 0 0 bubmuorexa [JOK
qucIiIa https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 0 bubnuoreka [IOK
OJHOU TepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnuorexa [JOK
ypaBHEHUI https://m.eds00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
o 1 1
> YT 6 0 https://m.edso0.ru/7f419d08
bu6mmoteka [IOK
6 4 15 1 0
HEHOBBIC HOCICAOBATEILHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 06001IEHIE, CHCTEMATU3AIUS 18 1 0 bu6nuorexa [JOK
3HAHUM https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
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YYEBHO-METONMYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
 Anrebpa, 7 kiacc/ Mep3snsik A.T'., [Tononckuii B.b., Skup M.C.; noa pegakuuei
[Tomonbckoro B.E., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®»; AkuinoHepHOe 00111eCTBO
«3narensctBO «IIpocBemenue»

» AnreGpa, 8 kiacc/ Mepansak A.I'., Tlomonckuit B.b., SAxup M.C.; oz
penakuueii [logonsckoro B.E., OOmiecTBO ¢ OrpaHHUEeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®»; AkuinoHepHoe 00IIECTBO
«M3parensctBO «IIpocBeieHue»

» AnreGpa, 9 knacc/ Mepansak A.T'., Tlononckuit B.b., Sxkup M.C.; oz
penaxuueit [Tononsckoro B.E., O0OmiecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®»; AkiinoHepHoe 00IIEeCTBO
«3marensctBO «IIpocBemenune»

METOAUYECKHME MATEPHUAJIbBI 1A YYUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/7f415b90

bu6mmorekxa 1{OK https://m.edsoo.ru/7f417af8

bubmuoreka I{OK https://m.edsoo.ru/7f419d08
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