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HNOACHUTEJBHASA 3AITUCKA
PaGoyas mporpamma 1o yueOHOMY Kypcy «anredpa» Ha ypoBEeHb OCHOBHOT'O OOIIETO
oOpazoBanus i o0ydaronuxcs 5-9-x kimaccoB MbOY «Tensmunckas COLL » pazpaborana B
COOTBETCTBUH C TPEOOBAHUSAMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
denepauuny;

e mpukaza Munnpocsemienus oT 31.05.2021 Ne 287 «O06 yTBepxkAeHIU PeaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHAapTa OCHOBHOTO 00111eT0 00pa3oBaHUs»;

e mmpukaza Munnpocsemenus oT 18.05.2023 Ne 370 «O0 yTBepxkaeHUU (PeaepanbHOn
00pa3zoBaTeIbHON MPOTPAMMBbI OCHOBHOTO 00IIIETO 00pa30BaHUs»;

o mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaka
OpraHM3aI|K U OCYILLECTBICHHS 00pa30BaTEIbHOMN JIEATEIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTENIbHBIM POrpaMMaM HadyaJlbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPETHETO OOIIETO 00pa30BaAHUS;

o CII2.4.3648-20 «CaHuTapHO-31UAEMHOJIOTHUYECKHE TPEOOBaHMSI K OpraHU3aUsaIM
BOCTIUTAHHS 1 OOYYEHHS, OTABIXA M 03I0POBIICHUS JCTEH U MOJIOJICKIY,
YTBEPKJACHHBIX IIOCTAHOBIIEHUEM TJIABHOTO CAHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
0e30macHOCTH 1 (1) O€3BPEIHOCTH IS YeTloBeKa (DaKTOPOB CpeIbl OOUTAHUS,
YTBEPKJACHHBIX II0CTAHOBJIEHUEM TJIABHOTO CAHUTAPHOTO Bpada oT 28.01.2021 Ne 2

e y4eOHOTO TUTaHa HaYaJIHbHOTO 00IIer0 00pa3oBaHusl, yTBEpKIACHHOTO TpukazoM MbOY
«Tenpmunckas COIL» Ne 236 ot 29.08. 2023 roga «O0 yTBEpKI€HUH OCHOBHOM
00pazoBaTeIbHON MPOTPAaMMBbI OCHOBHOTO O0IIIETO 00pa30BaHUs»;

e (enepanbHOI paboyeit mporpaMMbl y4eOHOTO Kypca «Anredpa u Havasga
MaTeMaTHYeCKOIr0 aHaJIN3a», KOTOPbI BXOJUT B COCTaB y4eOHOIO IIpeaMeTa
«MaremaTuka.

Anrebpa sBisieTCS OJHUM M3 OMOPHBIX KYypCOB OCHOBHOTIO O0IIero oOpa3oBaHHs: OHA
obecrieunBaeT U3y4eHHe IPYruX JUCIUILINH, KaK €CTeCTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
LUKIIOB, €€ OCBOCHHE HEOOXOAUMO Ui MPOJOJIKEHHUsST 00pa30BaHUs U B TIOBCETHEBHOM KU3HU.
Pa3Butne y oOyuaromuxcs Hay4YHBIX [PEACTAaBICHUN O MPOUCXOXKAECHUU U CYIIHOCTH
anredpanveckux aOCTpakIMii, crnocobe OTpakeHHs MaTeMaTHYeCKOM HayKoW SBICHUH U
MPOLIECCOB B MPHUPOAE M OOIIECTBE, POJIM MATEeMATUYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAuecCTB
MBIILJICHHS, HEOOXOAUMBIX UIsl alanTallid B COBPEeMEHHOM Iu(ppoBoM obiiecTBe. M3ydeHue
anreOpsl 00ecrieunBaeT pa3BUTHE YMEHHs HAOMI01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHSI, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUS U BBIBOJBI, GopMyIHpoBaTh yrBepxaeHus. OcBoeHHe Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBINIICHUS OOy4JalolIuXcs: OHH HWCHOJB3YIOT JEAYKTUBHBIE U
UHAYKTHBHBIE pacCyXAeHusi, 0000IIeHne U KOHKPETH3aluio, abCTparupoBaHWE U aHAJIOTHUIO.
OOyuenue anrebpe MpennojaraeT 3HAYUTEIbHBIH OO0BEM CAMOCTOSTENBHON JAEATENIBHOCTH
oOyyaromuxcs, MO3TOMY CaMOCTOSITENIbHOE pelIeHHWe 3ajay  SBJsIeTCs — peaju3arueit
JEeATeIbHOCTHOTO NMPHHLIKAIA 00yUeHUs..

B crpykrype mnporpammbl yueOHOro Kypca «Anrebpa» Uil OCHOBHOTO OOILEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpXKaTeIbHO-METoquueckue JuHuM: «Yucna u
BBIYHCIICHUSY, «ANTreOpandeckre BBIPOKEHUS», «YpPaBHEHHUS U HEPaBEHCTBaA», «DYHKIUNY.



Kaxknas u3 3TMX cozepkarenbHO-METOIMYECKUX JIMHUNA pa3BUBAETCS HA MPOTSDKEHUU TPEX JIET
M3yUYeHHs Kypca, B3aUMOJICHCTBYS € IPYTMMHU €ro JIMHUSAMH. B Xo1e nzydenus ydeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTUYECKH PacCykAaTh, UCTIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3THM B IporpaMmMy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTU4YecKoro oOpa3oBaHUs U
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MaTEeMaTHYECKOTO
s3pika. CoJlepKaTeIbHOM U CTPYKTYPHOW O0COOEHHOCTBIO YUeOHOTO Kypca «Ayredpay sBIISIEeTCS
€ro UHTErPUPOBAHHBIN XapaKTep.

Conepxxkannie JuHUM «YHWCiIa W BBIYHCICHUS CIYKUT OCHOBOW JUIS JaJIbHEHIIIETO
M3yYeHHs] MaTEeMaTHUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYArOIIMXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpMHUPOBAHHMIO YMEHHMSI I0OJIb30BAThCSI aITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX
HaBbIKOB, HEOOXOIUMBIX JUIsl MOBCEIHEBHOM XU3HU. Pa3BUTHE NOHSATHSA O 4YUCIIE HA ypOBHE
OCHOBHOTO 00I11ero 00pa3oBaHUs CBS3aHO C PallMOHAIBHBIMU U HMPPALMOHAIBHBIMU YHCIIAMHU,
(dhopMupoOBaHUEM TPEACTABICHUN O NEWCTBUTEIILHOM YHCIIE. 3aBEepIICHUE OCBOCHHS YUCIOBOM
JIMHUU OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHUIO.

Conepkanrie JABYX aireOpavecKux JHMHUN — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHS M  HEpaBEHCTBa»  cHocoOcTByeT  (opmupoBaHHI0 y  oOyyarouimxcs
MaTeMaTHYeCKOro ammapara, HeoO0XOJAMMOTo Ui pelIeHus 3aJad MaTEeMaTHUKH, CMEXKHBIX
MpeIMETOB U MPAKTHUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOrO 0011ero oopazoBaHus
yueOHBIi  MaTepuaa TpYNOUpPYETCs BOKPYr  PallMOHANbHBIX  BbIpaKeHWil.  AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTUKH KakK S3bIKa JJIsi MOCTPOCHUS MaTEMaTHYECKUX MOJIENEH,
OTHCaHUs MPOLIECCOB U SIBICHUH peabHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TakkKe
JanbHeIee pa3BUTHUE aNTOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOIUMOro, B YaCTHOCTH, JIS
OCBOEHHMSI Kypca HHGPOPMATUKH, M OBJAJEHUE HAaBBIKAMHU JCTYKTHUBHBIX PAaCCyXICHHI.
[IpeoOpazoBanue CUMBOJIBHBIX (OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHMsI, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanne  (QyHKUMOHAIbHO-TpaQUUYECKOW JIMHUM  HAIEJIEHO Ha  IOJIyuYeHHUE
oOyyaronMMucs 3HaHUI 0 QYHKUUAX KaK BaKHEHIIeld MaTreMaTuyecKoi MOAEIH JUIsl OIHCAHUS
U HCCIEOBaHUs Pa3HOOOpa3HBIX MPOIECCOB M SBJIEHUN B mpupone u oOuiectBe. M3yuenue
Marepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BAaTh pPa3InYHbIE
BBIPAa3UTENIbHBIE CPEACTBA S3bIKA MATEMaTUKU — CIIOBECHBbIE, CUMBOJIMYECKHE, Tpaduueckue,
BHOCHT BKJIaJl B (hopMHUpOBaHHUE MPEICTABICHUNA O PO MaTeMaTHKU B Pa3BUTUU LIMBHIN3ALUN
U KYJIbTYpBI.

CornacHo ywyeOHOMY IutaHy B 7-9 Kiaccax wu3ydaeTcss ydeOHBIM Kypc «Anrebpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIC pa3leNbl colepxKaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpanyeckre BhIpaKEHUs», «YpaBHEHUS U HEPaBEHCTBay, « DyHKIUNY.

Ha usyudenue yueGHOTO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezienm), B 8 kimacce — 102 gaca (3 vaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHOM (GOpMBI 3amucu Apodei K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKUe JISHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
MPAaKTUKH HA YacTH, Ha JpoOu.

CreneHp ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeaeNieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MPaKTUKU.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacKpPbITUS CKOOOK U
MPUBEACHUS MMOJOOHBIX CIaraeMbIX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHouneHnbl 1 MHOTOwIeHbl. CteneHp MHOrowieHa. Clo)keHHe, BbIYNTaHUE, YMHOKEHUE
MHOTO4JIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMS: KBaJapaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmya pazHOCTH KBaapaToB. Pa3nokeHre MHOTOYIEHOB HA MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHUS, NpaBuUiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBjieHHME YpaBHEHHMH IO YCIOBUIO 3aaaud. Pemienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHUE C JABYMs MepeMEHHBIMH U ero rpaduk. Cucrema AByX JIMHEHHBIX
ypaBHEHUN ¢ JByMs TNEpPEeMEHHBIMH. PellieHune cucreMm ypaBHEHHI CHOCOOOM IMOJCTaHOBKHU.
[Ipumepsl penieHust TEKCTOBBIX 3a7a4 € MOMOILbIO CUCTEM YPAaBHEHUI.

DyHKUUH

Koopaunnata Touku Ha mnpsimoil. UucnoBble mpoMmexyTku. PaccTosHue Mexmy ABYyMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronbHast cucrtema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKH Ha
KoOpAMHATHOM TmuockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padux Pyaknun. CpoiicTBa  QyHKIMIA.
Juneitnas ¢ynkuus, e€ rpapuk. I'padux dynkuun y = |X|. ['paduyeckoe perieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KJIACC



Yuciaa ¥ BbIYMCICHUS

KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOIIMKEHNUS UPPaALMOHATIBHBIX uncesl. CBOCTBA apu(pMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHUN M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatublil TpEXusieH, pa3aoKeHUE KBAPAaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO anreOpamdeckoit apobu. CroxxeHue,
BBIUMTAHHUE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanbHbIE BBIpaXEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBoIAlMXCAd K JMHEMHbIM U KBaapaTHbIM. [Ipocreiimme npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alreOpandecKuM CIIoCoOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6macTh onpeneaeHus U MHOKECTBO 3HaYeHU (yHKIUHU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHM, OTpaXKaroIX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, Y = X3, Y = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT H CHCTEM
YpaBHEHUU.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanvionaneHBIEe ynciIa, UPPALMOHATIBHBIC YKCIIA, KOHECYHBIC B OCCKOHEYHBIC JECATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v olieHKa pe3yJIbTaTOB BBIUYHUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS NEpEeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YpPaBHEHUN C JByMs INEpEeMEHHBIMH. PellleHne cucreM ABYyX YpaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PermieHue cucTeM JMHEHHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoOpauHATHI BEPUIMHBI
mapaboJIbl, 0Ch CHMMETPHUU TTapadOoJIbL.

Ipadukn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTaa.

Yucii0BbIe N10CJIEA0BATEIBHOCTH U NPOIPECCUH

[ToHATHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
hopmyroit 1 popMysoi N-TO WiIeHa.

Apugpmernueckas U reoMmerpudeckas  mporpeccun.  @Dopmynsl  N-ro 4ieHa
apuMETHUECKON U TEOMETPUUIECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne dieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMHU Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pocT. CI0KHbBIE TPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMAaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEUICHUH NPAKTUYCCKUX 3a7a4 MaTEeMaTHUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
XKU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHUs W
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl 4eloBEeUeCKON MAESITeNbHOCTH, ATAaloB €€ pa3BUTUA U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, perynspHas (usuveckas aKTUBHOCTH), CHOPMUPOBAHHOCTBHIO HaBBIKA pedrexcHw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TNOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUH JIJIsI OKpY’KaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAX W SIBICHUSAX, B TOM UHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBAaTb NPUHHUMAEMBbIE pPELICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble Jjoruyeckue aeicTBUs:

® BBIABIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHONICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIpPUHHMATh, (OPMYIHPOBATh U TMPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBISIBIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPKACHUSIX, NpEIJarath KPUTEPHH [UIS BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JIe7aTh BBHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JIOKa3aTeNbCTBA MATEMAaTUYCCKUX YTBEPXKICHHU (TMpsAMBIE H  OT
MPOTHBHOTO), MIPOBOTUTH CaMOCTOSITEIILHO HECJIOKHBIC  JIOKa3aTeNbCTBA
MaTeMaTU4YeCKUX (PAaKTOB, BBICTPAWBATh APrYMEHTAIMIO, NPUBOJUTH TPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpATh CIIOCOO pelieHus y4eOHOW 3amauyn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
pelieHusi, BEIOUpaTh HauOoJIee MOMXOA[NIUN ¢ yIETOM CAaMOCTOSTEIILHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IelCTBHUS:

® UCMOJB30BaTh  BONPOCHl  KaK  HCCIICJOBATCIIbCKUH  MHCTPYMEHT  IO3HAHHMSA,
(dhopMynupoBaTth BOTIPOCHI, bukcupytomme POTUBOpEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OopMHpOBaTH THIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO ~ (OPMYIUpPOBATH OOOOIIEHUST ¥  BBIBOABI IO  pe3ylbTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIJIBUTATh TPEIOI0KEHUS
0 €ro pasBUTHUHU B HOBLIX YCJIOBUIX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOJUMBIX
JUIS pEIlIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (hOpMy MpecTaBIeHUs UHPOPMALIMK 1 WUTIOCTPUPOBATh pellaeMble 3a1aun
cXeMaMu, AMarpaMMaMHu, HHOM rpadukoi ¥ ©X KOMOWHALUSAMY;

OIIEHMBATh HAJEKHOCTh MHPOPMALMH IO KPUTEPUSAM, IPEUIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

BOCIIPHHUMATh U (POPMYJTHUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMHU U IEISAMU
OOIIeHMs, SICHO, TOYHO, T'PAaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B XO0JIe 00CYXICHUS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI, TPOOIEMBI,
pelmiaeMoil  3ajaud, BBICKA3bIBaTh WJEH, HalleJeHHblE Ha TOUCK PpEeUIeHHS,
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMAjora,
0OHapY)KHMBaTh Pa3InuUe U CXOJACTBO MO3UIINHA, B KOPpPEKTHOH popme popmynmupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTA, UCCIEA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTAlud U
0COOEHHOCTEH ayIUuTOpUU;

MOHUMATh M HMCHOJb30BaTh MPEHMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
MIPH peIeHUH y4eOHbIX MaTeMaTHUECKUX 3a/ay4;

MIPUHUMATH 11eJIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHUABI paboOT, OOTrOBapuBATHCA, OOCYXKAaTh MPOLECC U
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIPYNNOBBIX ¢opMax paboTel (0OCyxIeHus, OOMEH MHEHHUSIMHU,
MO3TOBbI€ HITYPMBbI M APYrHE), BBINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUSA C APYrUMH YJI€HAMH KOMAaH/Ibl, OLIEHUBATh KaYECTBO CBOErO BKIJIAJa B
0OIIUIl MPOAYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHHs 3ajaud (WM €ro 4acTb),
BBIOMpATh CMOCOO peIIeHuss ¢ Y4ETOM HMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.



CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:
® BIAJCTHh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yilbTara PEIICHUS
MaTeMaTUYEeCKOM 3a1auu;
® [IPEABHUJAETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a7a4H, BHOCUTh
KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEILHOCTH MOCTABICHHOM LEIU U YCIOBUSM,
OOBSCHATh TMPUYUHBI JOCTHKEHUS WIM HEAOCTHIKCHUS 1IeJIM, HAXOJWTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B_7 kJjacce OOydalOIIMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Yucjia 1 BBIYHCIEHUS

BbImonHATE, coyeras yCTHbIE W THCHMEHHBIC NMPUEMBI, apu(pMeTHYecKue ICUCTBUS C
panoHaTFHBIMHU YHCIIAMHU.

HaxomuTh 3HaueHWs] YHCIOBBIX BBIPOKEHHH, NMPUMEHITH Pa3HOOOpa3HbIE CHOCOOBI U
NpUEMBI  BBIYMCIICHUS 3HAUEHHWH JPOOHBIX BBIPAXKECHHH, COACPIKANINX OOBIKHOBEHHBIE U
NeCSITUYHBIE TPOOH.

[lepexonuTh OT oAHON (POpMBI 3amUCH YMCEN K JApYyroil (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHECUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSAIOUMBATH PALIMOHAIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINoNHATE NPUKUIKY M OLIEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYEHHH YHCIIOBBIX
BbIpa)KeHUH. BBIMONHATH JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3jiokKeHHe Ha MHOKUTEIHN HATypaJlbHbIX YHCEI.

PemaTth mnpakTHKO-OPHUEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIICHHEM BEIUYHH,
MPOMOPLIMOHAIBHOCTHIO BEJIMYKH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJbTaThl pelICHUs 3a1a4
¢ y4€TOM OrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paccMaTpUBAaEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anrebpanueckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSATH €€ B mpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.

BrinonHaTe peoOpazoBaHus 1ENOT0 BhIPAXKEHUS B MHOTOWIECH MPHUBEACHUEM MOI0OHBIX
ClIaraeMbIX, PaCKpbITHEM CKOOOK.

BbIMONHATE yYMHOXKEHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOWIeHa Ha MHOTOWIEH,
MPUMEHTH POPMYIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3NoKE€HHE MHOTOWIEHOB Ha MHOXHTENIH C TOMOIIbIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKHU claraeMbIX, IpUMeHeHUs (GopMysl COKpaléHHOTo
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB [UIl pEIIEHUS pa3IUYHBIX 33734 U3
MaTeMAaTUKHU, CMEXHBIX IPEAMETOB, U3 PEATbHOI MPAKTUKH.

Hcnonp3oBaTh CBONWCTBA CTEMEHEN C HATYpaJbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHuUs
BBIPAXKCHUI.



YpaBHeHuUsI 1 HEPABEHCTBA

Pemate nmHeliHBIE ypaBHEHHs C OJHOM IMEPEMEHHOM, NMPUMEHSS IMpaBuja MEpexoaa OT
HCXOJHOTO ypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBJISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JINHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath MpuUMepsI Hap YHUCEN, SBISFOIIUXCS PEIICHUEM JIMHEHHOTO YPAaBHEHHS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JMHEWHOTO YypPaBHEHUS C JBYMs
NePEMEHHBIMH, TIOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHH C JIByMS NEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecku.

CocraBiaTh M pemath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TMOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOUIUE 3a/JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3aliChIBaTh YHCJOBbIE TMPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € NOMOIIBIO (QYHKIUN W3BECTHBIE 3aBHUCHUMOCTH MEXKIy BEIMUYMHAMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€Ha, KOJHMYECTBO, CTOMMOCTb, MPOU3BOAMUTEILHOCTh, BPEMS,
00BbEM paboTHI.

Haxonuts 3HaueHue (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocoO® MPeACTaBlICHUs] W aHalu3a WHGOPMAIUH, W3BIEKATh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy obOyuenus B 8 kJjacce oOydaromuiics NHOJYYUT CIEAYIOLIUME IPEAMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp30BaTh HavyallbHbIE IMPEACTABICHUS O MHOYKECTBE JACHCTBUTENBHBIX YHUCEN IS
CpPaBHEHHUsSI, OKPYTJICHHUS M BBIYMCICHUH, HM300pa)kaTh AEUCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJIbKYJIATOP, BBIIOIHATH IPEOOpa30BaHUs BEIPAKEHUIA,
CoJIepXkKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX NIpoOei u
creneHel yucna 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TMOHATHE CTENEHW C LENbIM [OKa3aTeleM, BBIIOJIHATH IpeoOpa3oBaHUs
BBIPAKEHUH, COAECPKALNX CTENIEHH C LIEIbIM NIOKA3aTEIIEM.

BbINONHATE TOXJECTBEHHBIE NMPEOOpa30BaHMs PAILMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
MIPaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMHM JpoOsMu.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUH A peLUIeHUS pa3iMyHbIX 33/4a4 U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA



Pematp nuHelHbIe, KBapaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTHs MpPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBlIeHUi (yCTaHaBIMBAaTh, MMEET JH YpaBHEHUE WIU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U IpoYee).

[lepexonuTe OT cinoBecHOW (OPMYIUPOBKU 3aJaud K €€ anredpandeckol MoJAEIu ¢
MIOMOIIBIO COCTAaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpyuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOH M MX CHCTEMBI, [aBaTh TrpauUyecKyr0 HWILTIOCTPAIHIO
MHO>KECTBA PELICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb W  UCHONB30BaTh  (PYHKIMOHAJIBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAYCHUS), ONPENCNITh 3HaueHWE (YHKIIMU 10 3HAYCHHUIO apryMEHTa,
OTIPEIeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=kix,y=x% y=xy =X, y= X onucsiBarh CBOICTBA YHCIOBOIl DYHKIHH MO €&
rpaduky.

K konmy oOydyenuss B 9 kjiacce oOydarOmMMICS TMOJMYYUT CIEAYIOIIUE TPEIMETHBIE
pe3yIbTaThl:

Yucia u BIYUCTICHUS

CpaBHUBATh U YNOPSAJOYNBATH PALIMOHAIIBHBIC U UPPALIMOHATIbHBIC YHCIIA.

BeimonsaTe apudmMernueckue AEHCTBUS C palMOHAJBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
IIMCBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYNCICHHS C UPPALIMOHATIBbHBIMU YHCIIAMHU.

Haxonuth 3Ha4YeHUs CTENCHEW € LENBIMH MTOKA3aTeIsIMU U KOPHEW, BBIUYUCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUM.

OKpyryATh [IEHCTBUTENBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHEHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHMs, CBOJAIIMECS K HUM,
npocTeiie JpoOHO-pallMOHaIbHbIE YPABHEHMSL.

Pemarp cuctemsl IByX JIMHEHHBIX YPABHEHHMM C JBYMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3a37auM  anreOpandeckuM CIIOCOOOM C IOMOIIBIO COCTaBIICHHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHU C IByMs IEPEMEHHBIMH.

[IpoBoauTh NMpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIE C
IpUMEHEHHEeM TIpaUUecKuxX MpeacTaBlIeHUi (ycTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIU
cucTeMa ypaBHEHHH pelieHus, €ClId UMEET, TO CKOJIBKO, M IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHOYANOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMOI,
3alHCHIBATh PELIEHHUE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH



Pacrio3HaBath (yHKIMY M3Y4EHHBIX BUIOB. [l0Ka3bIBaTh CXEMATHYECKH PACIIONIOKECHUE HA
KOOPJMHATHOH IJIOCKOCTH TpadukoB GyHkuuil Buaa: Y = kX, y = kx + b, y = k/x, y = ax? + bx +
¢,y =x3y=1X y = [X|, B 3aBHCHMOCTH OT 3Ha4CHHI KOIDPHIIUEHTOB, OMICHIBATE CBOHCTBA

GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN MO UX TpapHKaMm.

Pacno3naBares  kBaspatnyHyro (QyHKOEo 1o  Qopmyine, TPUBOAUTH  MIPUMEPHI
KBaJ[PaTHYHBIX QYHKIUI U3 pealbHOU )KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H IPOTPECCHH

PacniozHaBath apupMeTHYECKYI0 U T€OMETPUYECKYIO NMPOrPECCUU MPH Pa3HbIX crocodax
3aJJaHHUs.

BbINONHATE BBIUMCIEHUSI ¢ UCHOJb30BaHUEM (GOpMYya N-ro 4wieHa apuQMEeTHYecKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YKCIOBBIMH IOCIEIOBATEIBHOCTIMH, B TOM YHCIE 3aJaud
U3 peasIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUKUCICHUs. ParnoHanbHbIe 13 5 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
2 47 4
AJITEOpAITIECKie BrIpakeHi https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 2
3 ¥/PABHCHN H HEPARCHCTED 3 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 12 1
OOPAHMHATBI H rpaguicH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 7 1
OBTOPEHHE I 0DODIEHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 10 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 4 .K 1 1
ucna u BeraucieHus. KajparHbie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Beranciienns. CTeneHb ¢ 1eTbIM 7 1 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BHIpaKEHUS. 5 1 bubmuorexa [JOK
KBaaparHuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BHIPaKEHUS. bubmuorexa [JOK
4 15 2
Aunrebpandeckast poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 h Epgﬁ:ﬁiﬁiilru 176417418
3 o o 5 bubnuoreka [JOK
YHICHHH. LICHOBHBIC HOMATIN https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9 1
YHiLLHH. HHCI0BBIC pyHicLILH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 9 0
[NPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 8 1 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 11 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 15 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 3 httos://m.eds0o.ru/7f419d08
bu6mmoreka [IOK
5 O 22 2
YHIHIH https://m.edsoo.ru/7f419d08
bub OK
6 YucioBble HOCIEA0BATEIBHOCTH 15 2 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* AnreOpa, 7 kiacc/: yueOHuK it o0mieoopazoBarenbHbix yupexxaennit/F0.H. Makaperues,
H.I"., Munmatok, K.U. Hemkos K.U. u apyrue, -M. : Ilpocsenienne, 2013

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metouueckoe mocobue K npeMeTHO! JIMHUU yueOHuKoB 1o anredpe FO.H. Maxkapsiues,
H.I". Munmrox, K.1. HemkoBa u n1p. Mocksa "IIpocsemienue", 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETU UHTEPHET

https://urok.apkpro.ru



		2023-08-30T15:43:52+0800
	Луценко Татьяна Николаевна
	я подтверждаю этот документ своей удостоверяющей подписью




