MMHUCTEPCTBO [TPOCBEIIEHVS POCCUCKON OEJIEPATTMNA
Mununcreperso odpazosanus PecryOnnkin Moprosus
AnvusncTpanis KagomkKiHHCKOro My HUIUIIATBHOTO paioHa

PACCMOTPEHO

MO yuureneit MUD
Pykorourerns [JIMO

(o phe

J 7V
3apoucnuesa O.C.
[Iporoxon Nel

oT « 26» aprycra 2024 .

MBOY "Kagomxuuckas COIT"

COI''TACOBAHO YTBEPXJIEHO

3amecTHTENb JUPEKTOPa Hupexrop MbOY

no YBP «Kanomxunexag COII»
7 R

['peuninkuna E.B. Ilerposa D.B.

[Tpukaz Ne 242

0T «26 » aprycra 2024 r. or « 30 » aBrycra 2024 1.

MeTpoBa
OnbBuUpa
BnagumunposH
a

PABOYAS ITPOI'PAMMA
yueOHOro npeamera «Aaredpa»

U1 OCHOBHOTO 00111ero 00pa3zoBaHus

Cpok ocBoenust: 3 roaa (7-9 knaccel)

Cocraputenu: 3apoueHnera Onbra CrenanosHa
®denoceena Tarpsna Hukonaeraa
[Tlebanosa Onbra AsekcanpoBHa
VUHTES] MATEMaTUKH

2024



HOACHUTEJIBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJJIMETA
«MATEMATHUKA»

Hannas pabouasi mporpamMma mo ajaredpe mpeaHazHadeHa I ydamuxcs 7 — 9
kiaccoB MbOY «Kanomkunckas COIy.

PabGouass mporpamma mo anrebpe s oOywarommxcs 7 — 9 KIaccoB SBISIETCS
cocTaBHOM yacThi0o OCHOBHON 00pa3oBaTesIbHON NpOrpaMMbl LIKOJbI, pazpaboTaHa Ha
OCHOBE:

1. ®egepanbHOro rocyJapCTBEHHOTO 0O0pa30BaTENBHOIO CTaHAApTa OCHOBHOTO

oOmero o0pa3oBaHusi C Yy4€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,

OpEeIbsBIAEMbIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, UM TPATUIUN POCCUHUCKOIO

o0Opa3oBaHusA, KOTOpble OOECIEYMBAIOT OBIAJICHUE KIIOUYEBBIMU KOMIETEHIUSIMH,

COCTaBIIIOIIMMHU OCHOBY JJisi HEMpPEpPbIBHOIO 0Opa3oBaHMUsS M CaMOpa3BUTHS, a

TaK)Ke LEJIOCTHOCTh OOIEKYIbTYPHOTO, JUYHOCTHOTO U MO3HABATEILHOTO PA3BUTHS

00y4Jaromuxcs.

2. ®enepanbHoit paboueii nporpammbl OOO 1o ydueOHOMY TpeameTry «Anredpa »

6a30BbIi ypoBeHb 2024 1.

3. MeToanueckoro mocoOusi K MpeaMETHONW JuHUM ydeOHuKoB 1o anredope HO.H.

Makapserues, H.I'. Munatok, K.1. Hemkos, C.b. CyBoposa.

4. MeToau4eckoro mocoOus K MpeAMETHOW JIHWHUU y4eOHUKOB 1o anredpe A.T.

Mep3nsik, B.b. [Tononckuit, M.C. SAxup.

5. bazucHoro y4ye6Horo rmia"a oopa3oBaTeIbHOTO yupexaenus Ha 2024 — 2025

y4/TO.

B pabGoueit mnporpamme yuTeHbl uIed U TojoxkeHus KoHmenmuu pa3BuTUs
MaTeMaTH4ecKoro oopasoBanus B Poccuiickoii denepanum.

Ha3znayeHue nmporpamMmmel.

Anrebpa gBIS€TCSI OAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETr0 0Opa3oBaHUS:
OHa o0OecrieunBaeT WU3y4YEHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIS MPOIOJDKEHUs 00pa30BaHUS U B
MOBCEAHEBHON kW3HU. Pa3Buthe y o0OydyalomUXCs HAYYHBIX MPEACTABICHUA O
MPOUCXOXKIECHUA M CYIIHOCTH alredpanvyeckux alcTpakiuii, crnoco0e OTpa)KeHHs
MaTeMaTH4YEeCKOW HAyKOW SBJICHUM M MPOIECCOB B TMpUpOAE M OOIIEeCTBE, pOJHU
MaTEeMaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM IMO3HAHWU W B MPAKTHUKE CIIOCOOCTBYET
dbopMHUPOBaAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTanuy B COBPEMEHHOM IH(poBoM obOmiecTBe. M3yueHnue anreOpbl obOecriedynBaeT
pa3BuUTHE YMEHUs HaONIOJaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU



JNEUCTBUST U BBIBOABL, (GopMynupoBaTh yTBepxkaeHUs. OcBoeHUE Kypca anreopbl
oOecrieurBaeT Pa3BUTHE JIOTUUYECKOTO MBIIUICHUSI OO0Y4YaroUuMXCsi: OHU HCIOJIb3YIOT
NEIyKTUBHBIE M UWHIYKTUBHBIE DPACCYXJIECHHsS, O0O0OOIEHHE U KOHKPETHU3ALHIO,
a0bcTtparupoBanue u aHajiorutro. OOyueHue anredpe mpearnoiaraeT 3HauYuTEIbHbIA 00BEM
CaMOCTOSITEJIbHON JIESATEIBLHOCTH OOYYAIOIIUXCS, MO3TOMY CaMOCTOSITEILHOE PEIICHHE
3a/1a4 SIBJISIETCS pealu3aluen 1eaTeIbHOCTHOTO MPUHIIMIA 00yUYeHUs.

B crpykType mporpammbl yueOHOro Kypca «Ausredpa» ajis OCHOBHOTO OOIIEro
o0pa3oBaHUsT OCHOBHOE MECTO 3aHMMAIOT COJCP)KATEeIbHO-METOINYECKUE JIMHUU:
«Hucna v BIUUCICHUS», «ANreOpandecKkue BhIpaXKEeHUs», «YpaBHEHUS U HEPABEHCTBAY,
«Dynkiuny. Kaxnas u3 3TUX coiepKaTelbHO-METOAMYECKUX JIMHUN pa3BUBAETCS Ha
MPOTSHKEHUU TPEX JIET M3Y4YEHUs Kypca, B3aUMOJICUCTBYS C IPYTUMH €ro JUHusMH. B
X0JIe M3Y4YeHUs y4eOHOro Kypca oOy4aroIIMMCs MPUXOIUTCS JOTUYECKH PaCCYXkIaTh,
UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M ¢ 3TUM B mporpammy
y4eOHOro Kypca «Ayredpay» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3Jeiax MaTeMaTHUUYeCKOTO O00pa30BaHHUs W  CIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYaIOIIMMHUCS OCHOB YHHMBEPCAJIHHOTO MaTEMaTUYECKOTO  sI3bIKA.
ConepxaTeTbHOM M CTPYKTYPHOH OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay» sSBIseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue JUHUM «YuClIa U BBIYUCICHUS» CIYKUT OCHOBOUW JJIs JaibHEHIIIEro
U3Y4YEHUsS MaTEeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYyYalolmUXCA JIOTHYECKOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHUS TOJIb30BATHCS ~ alTOPUTMAMHU, a TakKke
NPUOOPETEHUIO TMPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JUIsI TOBCEAHEBHOM KU3HH.
Pa3BuTue MOHATUS O 4YMCIE HA yYpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs CBSI3aHO C
palMOHAILHBIMU W UPPALMOHATBHBIMH YHCIaMU, (HOPMHUPOBAHUEM IMPEACTABICHUN O
JNENCTBUTEIIBHOM YHCIIE. 3aBEPIICHUE OCBOEHUS YHCIOBOW JTMHUU OTHECEHO K CPEHEMY
o0memMy 00pa30BaHUIO.

Copepxanue ABYX anreOpanuecKux JHHUN — «ANreOpanyecKue BBIPRKCHHS» U
«YpaBHEHHMsI W HEPaBEHCTBa» CIOCOOCTBYeT (OPMUPOBAHUIO Yy OOydYaIOIIMUXCS
MaTEMaTUYECKOTO anmnapaTa, He0OXOIUMOTO JUIsl PEIICHU 3a7a4 MaTEMaTUKH, CMEKHBIX
MPEIMETOB U MPaKTUKO-OPHMEHTUPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOTO OOIIIETo
oOpa3oBaHus Y4e€OHBI MaTepwall TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
Anre6pa JEMOHCTpUPYET 3HAUYCHHE MaTeMaTHKW KaK s3bIKa [JIl  TOCTPOCHUS
MAaTEMaTHYECKUX MOJIEIICH, ONMCAHUs MPOLECCOB U SIBJICHHUMN pealbHOro Mupa. B 3agaumn
oOydeHust anredpe BXOAT TaKKe JanbHEHIee pa3BUTHE aITOPUTMUYECKOTO MBIIIJICHUS,
HEOOXOIMMOTO, B YACTHOCTH, /I OCBOCHHS Kypca WH(OOPMATHKHA, W OBJIAJCHUC
HaBbIKAMU JI€AYKTUBHBIX paccyxacHui. IlpeoOpazoBaHue CUMBOIBHBIX (popm
CIIOCOOCTBYET Pa3BUTHIO BOOOpAKEHUS, CTIOCOOHOCTEH K MATEMATHIECKOMY TBOPYECTRY.

Conepxanne (QyHKIMOHATBbHO-TpAQUUECKOW JMHUU HAIEJICHO Ha TIOJIy4YeHUE
oOydJaromuMucsl 3HaHUN O (QYHKIUSAX KaK BaKHEHIIEH MaTEeMaTHUYEeCKON MOJENIH IS
OMHUCAHUsA M MCCIEJAOBaHUS PA3HOOOPA3HBIX IMPOIECCOB U SABJICHUH B MPUPOAEC U
oOmectBe. M3ydeHne marepuasia CrOCOOCTBYET Pa3BUTUIO Y OOYYAIOIIUXCA YMEHUS
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WCIIOJIb30BaTh Pa3iIMYHbIC BHIPA3UTENbHBIE CPEICTBA SI3bIKA MATEMAaTHKU — CJIOBECHEIE,
CUMBOJIMYECKHE, rpadpuueckue, BHOCUT BKJIaA B (HOPMHUPOBAHHUE MPEICTABICHUN O POJIU
MaTEeMaTHKH B PA3BUTUU IUBUIIN3AINHN U KYIbTYPBI.

CornacHo ydyeOHOMY IUIaHy B 7—9 Kilaccax m3ywaercsi y4eOHbI Kypc «Anredpay,
KOTOPBI BKIJIIOUAET CIEAYIOIIME OCHOBHBIC pa3fenbl coiepkanus: «Yumcna wu
BBIUMCIICHUS», «ANreOpanveckue BBIpXKEHUS», «YpaBHEHUS U  HEPAaBEHCTBAY,
«DYHKIINY, «IIEMEHTHI TPUKIATHON MaTEMATHKI.

Ha u3ydenne yueOHoro xypca «Anredpa» orsoautcs 306 yacos: B 7 knacce — 102
yaca (3 gaca B Hezento), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kiracce — 102 gaca
(3 gaca B HenenmO).



COILEPKAHUE OBYYEHUA

7 KIIACC

Yucaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, EPEXO0]l OT OAHOW (POPMBI 3amKcH APOOei K
npyroil. IloHsATHE palMOHAJIBHOTO 4YHCIA, 3alHCh, CPABHEHHUE, YIOPAIOYMBAHUE
palMoHaIbHBIX yuced. ApudMernueckue ACHCTBUS C pallMOHAIILHBIMU YnciaMu. Pelienue
3a/1a4y U3 peaybHON MPAKTUKKU HA YACTH, Ha IPOOH.

CremneHb ¢ HaTypaJIbHbIM IOKa3aTeleM: ompeeseHue, npeoOpa3oBaHrue BhIPaKEHUN
Ha OCHOBE OIpe/eNieHus, 3anuch O0abIMX uncen. [IporeHTsl, 3anuch NPOLEHTOB B BHUJIE
IpoOu 1 1poOu B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 33JJa4K HA MPOILEHTHI, PEIICeHHUE 3a1a4 U3
pEabHON IPAKTUKHU.

[IpuMeHEHNE NPHU3HAKOB JEJIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HATypaJbHBIX
YHUCEN.

PeanbHblie 3aBUCUMOCTH, B TOM YHUCIIE TpsiMasi 1 oOpaTHasi MPOMOPIMOHATBHOCTH.

AJireOpanvecKue BbIpasKeHHU s

[lepeMeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHON. JlomycTumble
3Ha4YeHUsI TepeMeHHbIX. [IpencraBineHre 3aBUCUMOCTH MEXKJYy BEJIMYMHAMHU B BHJIC
dopmynbl. Beruncnenuss no ¢opmynam. IIpeoOGpa3zoBanue OYKBEHHBIX BBIpaXEHUH,
TOKJIECTBEHHO paBHbIE BBIpAKEHUS, NMpaBUia MpeoOpa3oBaHUs CYMM M IPOU3BEACHUM,
IpaBUJIa PACKPBITHSI CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OpgHowieHsl W MHorowieHbl. CreneHb MHorowieHa. CroKeHUE, BBIYMTAHUE,
YMHOKEHUE MHOTOWICHOB. POpMyJbl COKpPAIEHHOIO YMHOXKEHHMs: KBaJIpaT CYMMbI H
KBaapar paszHoctH. Dopmylia pa3HOCTH KBaApaToB. Pa3nokeHHe MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb  YypaBHEHHUsA, TMpaBuUja  NpeoOpa3oBaHUS  ypaBHEHHS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIIO KOPHEW JIMHEMHOrO YpPaBHEHUS,
pelieHre JTMHEeWHbIX ypaBHeHH. CocTaBlieHHe ypaBHEHUH IO YCJIOBUIO 3ajauyu. Peimienue
TEKCTOBBIX 3a/1a4 C TIOMOILIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JABYMsI TEpeMeHHbIMU H ero rpaduk. Cucrema ABYyX
JUHEHHBIX YpaBHEHUW C JBYMs MEpEMEHHBIMU. PelmeHne cucteM ypaBHEHHM CIOCOOOM
MOACTaHOBKU. [[puMepsl peneHust TEKCTOBBIX 3a7a4 ¢ MOMOIIBK CHCTEM YPAaBHEHHUM.

DOyHKUUN

Koopannarta Touku Ha npssmoi. UunciioBble MPOMEKYTKU. PaccTosiHue MEXIy IBYyMs
TOYKaMHU KOOPJUHATHOMU MPSIMOM.

[TpsimoyronbHas cucteMa koopauHat, ocu OX u Oy. AbGcnmcca n opauHaTa TOYKK Ha
KOOpAUHATHOM m1ockocTu. [IpuMeps! rpadgukos, 3aianHbix Gopmynamu. Ytenue rpa@ukos



peanbHbIx 3aBucuMmocTeil. [lonstue ¢ynkuuu. I'padux ynkmuu. CpoiicTBa (QyHKIMIA.

Jluneitnas ¢ynknus, e€ rpaduk. I'padux dynkmum y = |X|. paduueckoe pemienne
JIMHEVHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPABHEHUM.
8 KUIIACC

Yuciia ¥ BIYUCTCHUSA

KBaapatueiii kopenb u3 yucia. [lonstue o0 uppaumroHasbHOM uucie. JlecsSTUuHbIe
MPUOIMKEHUST UppallMOHANIbHBIX yncesl. CBONCTBa apu(METHUYECKUX KBAJPATHBIX KOPHEH
U HUX TMpUMEHEHHE K TpeoOpa3OoBaHUIO YHUCIOBBIX BBIPAKEHUW U BBIYUCICHUSIM.
JleCTBUTENBHBIC YHCIIA.

CreneHb C 1ENbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHAapTHAS 3aMKCh YUCTA.

AJireOpanyecKue BbIpasKeHHU s

KBanparthblil TpEXUieH, pa3a0oKeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTENH.

Anre6panueckas apo0b. OCHOBHOE CBOMCTBO anredpanueckoi npodu. CroxeHue,
BbIYMTaHUE, YMHOXKCHHE, JICJICHHE alreOpandeckux ApoOei. PalroHanbHbIe BRIpKCHUS U
uX MpeoOpa3oBaHuUe.

YpaBHEHUS ¥ HEPABEHCTBA

KBanpaTHoe ypaBHeHue, ¢hopmyia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buera.
Pemiennie ypaBHEHMI, CBOASIIMXCA K JIMHEWHBIM U KBaapaTHbIM. [Ipocteiinue apoOHO-
palMOHAIbHBIE YPABHEHUS.

I'paduueckass uHTEprpeTausi ypaBHEHUH C JABYMS TI€PEMEHHBIMH U CHCTEM
JUHEWHBIX YPAaBHEHUH C JBYMs NepeMeHHBIMU. [IpuMepsl pelieHus: CUCTEM HEJIMHENHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMH.

Perrenrie TeKCTOBBIX 3aj1a4 aareOpandecKuM CriocoooM.

YuciioBple HEpPaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIIBHOCTh HepaBeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOW MNepeMeHHOU. CHCTEeMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUHA

[Morstne ¢yukuuu. OOMacTh ONpeAeNeHuss W MHOXKECTBO 3HAYCHUN (DYyHKIUH.
CriocoOsb1 3amanus QyHKIINMA.

I'padux dyaknuu. Yrenue cBoiicTB ¢yHKuu mo e€ rpaduky. [Ipumepsr rpadukos
(bYHKITUH, OTpakaloNIUX peaTbHbIC MPOIIECCHI.

@DYHKINH, OMUCHIBAIOIINAE MPSMYI0O U OOPAaTHYIO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH,
nx rpadukn. PyHkman Y = X2, Y = X3, Y = VX, y=|x|. [padudeckoe pereHne ypaBHSHUI 1
CHCTEM YPABHEHUM.

9 KJIACC

Yuciaa 1 BLIYUCIEHUS



PanvonanbsHbple 4Mcna, UPPALMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHbIE JIpoOU. MHOXKECTBO NEHCTBUTEIBHBIX YHUCEN, JACHCTBUTENBHBIE YMCIIa Kak
OECKOHEYHbIE JIeCSITHYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JI€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IPSIMOM.

CpaBHEHUE IEMCTBUTENBHBIX YHCEll, apU(PMETUUECKHUE ACHCTBUS C IEHCTBUTEIbHBIMU
YUCIIaAMHU.

Pa3mepbl 00BbEKTOB OKPY’KAIOIIEr0 MUPA, JJIUTEIBHOCTh MPOLECCOB B OKPYKAIOIIEM
MHpE.

[TpubnuxénHoe 3HaAUEHHE BEIMYMHBI, TOUHOCTh NpUOIMKeHUs. OKpyrieHHe 4Yucen.
IIpukuaka v OLIEHKA pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneliHoe ypaBHeHHUe. Perienue ypaBHEHNM, CBOASIIMXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. Peuienne ypaBHEHHH, CBOIOSIIMXCS K KBaJIpaTHBIM.
buxsanparHoe ypaBHeHue. IIpuMepsl pelieHns: ypaBHEHUN TPEThEN U YETBEPTON CTEIIEHEN
Pa3JIoKEHUEM HAa MHOKHUTEIIH.

Pemenue  npoOHO-pallMOHANBHBIX  ypaBHEHUW. PerieHwe  TEKCTOBBIX — 3ajlay
anredpandyeckiuM METOJIOM.

VYpaBHeHUE ¢ IByMsi IEpeMEHHBIMU U ero rpaduk. Pemienre cuctemM AByX JTUHEHHBIX
YpaBHEHU C IByMs EPEMEHHBIMU. PellleHre CUCTEM ABYX YpaBHEHUW, OJHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpo ctenenu. ['paduueckass HHTEpHpeTalvs CUCTEMbl YpaBHEHU N
C ABYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue MHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. Pelenue cucteM JIMHEHHBIX
HEpPaBeHCTB C OJHOW rmepemeHHOW. KBaaparHele HepaBeHcTBa. ['paduueckas
UHTEpIIpEeTalysl HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsl [IEPEMEHHBIMM.

DyHKIMHA

Ksagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATHI BEPIITMHBI
napabobl, 0Ch CAMMETPHUH MTapaOOIIBI.

I'paduxu byskumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , u ux cBoiicTaa.

YuciioBbIE NOCAEA0BATEIBHOCTH H NPOrPecCUH

[lonsiTHE  4YKMCIOBOM  MOCIENOBAaTENBHOCTH.  3aJaHHE  IOCJIEN0BATEIbHOCTU
peKyppeHTHO# dopMynon u Gopmymoi N-To wieHa.

Apudpmernyeckas © TeoMeTpudeckass mporpeccuu. @DopMmynsl N-ro  djeHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N3o00paxenue uaeHOB apu(pMETHUECKON U T€OMETPUUYECKOM MPOrpeccuili TOUKaMu Ha
KOOPANHATHOM MIOCKOCTH. JINHEHHBIN U SKCTIOHEHIIMANbHBIN pocT. CI0KHbBIE MTPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMbl Y4eOHOro Kypca «AmnreOpay
XapaKTEPU3YIOTCS

1) naTpuoTHYecKoOe BOCIMTAHHUE:

MPOSIBJIEHUEM HMHTEpeca K NPOLUIOMY M HACTOSLIEMY POCCUHCKOM MAaTeMaTUKH,
LEHHOCTHBIM OTHOIIEHHWEM K JOCTHXKEHHUSAM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOU
MAaTEMaTHYE€CKOW IIKOJbI, K HCHOJIb30BAHUIO ATHUX JOCTHXKEHUW B JPYrUX HAayKax H
MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEN Tpa)kAaHMHA M peau3alid €ro Mpas,
MPECTaBICHUEM O MaTeMaTUYECKHUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3ITUYHBIX CTPYKTYP,
ABJICHUM, TIPOLIEYp TPAKIAHCKOIO 001IecTBa (HarpuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTHIO
K OOCYXJCHHIO JTHYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHUN HayKd, OCO3HAaHUEM BaXXHOCTH MOPAJIbHO-ITUYECKUX TMPHUHIIMIIOB B
NEeATEbHOCTU YUEHOT0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOW Ha aKTHUBHOE YYAaCTHE B PELIEHHUM MPAKTHUUECKUX 3a7a4 MATeMaTUYECKOU
HAIPABJICHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTEMaTUYECKOro OOpa30BaHMs Ha MPOTSIKEHUU
BCEH KU3HU IS YCHEIHON MPO(eCcCHOHATBFHON IeATeTbHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHHH, 0CO3HaHHBIM BBIOOPOM M IMOCTPOCHUEM HMHAMBHUAYATHLHOM TPAEKTOPUU 00pa30BaHMUS
¥ )KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K IMOIIMOHATBHOMY U 3CTETUYECKOMY BOCHPHITHIO MATEMAaTHYECKHUX
OOBEKTOB, 3aJay, peIIeHWH, pacCyKICHUW, YMEHHUI0 BHUICTh MaTEMaTHUECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHEHTAIMEN B JICSITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUA YEJIOBEKAa, MPUPOJbI U O0OIIECTBA, MOHUMAHUEM
MaTEeMaTUYECKON HayKd Kak cdepbl YeTOBEUYECKON IEATETBbHOCTH, 3TAloOB €€ Pa3BUTUA H
3HQUMMOCTH 11  Pa3BUTUS UUBWIM3ALMK, OBJAJCHUEM SI3IKOM MAaTEeMaTUKH H
MAaTEMaTHYECKOW KYJIbTYPOM KakK CpPEICTBOM IO3HAHWA MHPA, OBIAJECHHEM MNPOCTEHUIIUMHU
HaBBIKAMU HCCIIEIOBATEIbCKOMN IESITEIbHOCTH;

6) ¢usnyeckoe BocnUTaHMEe, (POPMHUPOBAHUE KYJIBTYPbl 310POBbS H
3MOIMOHAJIBHOTO 0JIArONMOJIyYHs:

TOTOBHOCTBIO IPUMEHSATh MATEMAaTUUYECKHWE 3HAHUS B HMHTEPECAX CBOErO 310POBbBS,
BEJICHUS 3/I0POBOT0 00pa3a *KU3HH (30pOBOE MUTaHUE, COATTAaHCUPOBAHHBIA PEKUM 3aHSATUN



U OT/bIXA, PETYyJsipHas (pU3NYECKasi aKTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA pedIieKCuH,
MPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TAKOIO e MpaBa APyroro 4ea0BeKa;

7) 3K0JI0rM4ecKoe BOCIIUTAHHUE:

OpUEHTaluel Ha IPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JJIs pelIeHus 3a7a4 B 00J1acTi
COXPAHHOCTU OKpYXarouled cpeibl, MIAHUPOBAHUS MOCTYNKOB M OLEHKA MX BO3MOXKHBIX
MOCJIEACTBUNA I OKpYXKaloIlled  Cpeabl, OCO3HaHWEM T[JIO0AJIbHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH X pPelIeHHUS;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIbHON U MIPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBIIICHUIO YpPOBHS
CBO€I KOMIIETEHTHOCTH YePEe3 MPAKTUYECKYIO JEATENBHOCTD, B TOM YHCIIE YMEHUE YUUTHCA Y
ApYyrux Jrojed, MmpuoOpeTaTh B COBMECTHOM JESATENbHOCTH HOBBIE 3HAHMS, HABBIKU U
KOMITIETEHIIUU U3 OMBITA IPYTHUX;

HEOOXOJMMOCThI0O B (POPMHPOBAHUM HOBBIX 3HAaHUH, B TOM 4YuCiIe (POPMYIHpPOBATH
UJeH, MOHATUSA, THNOTE3bl 00 OOBEKTaX W SIBICHUSIX, B TOM YHUCJE paHEE HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIUTHl COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOMINI KOHTpMEpP, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIICHUS U
nercTBus, GOpPMYIUPOBATH U OIIEHUBATH PUCKU U MOCIEICTBUSA, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBblie JJorn4ecKkue 1ecTBUA:

e BBIABISTH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHUECKUX 0OBEKTOB,
MOHATUIN, OTHOIICHUN MEXIy MOHATUIMH, (POPMYIHPOBATH ONPEACIICHHUS TTOHSATHH,
yCTaHABJIMBaTh CYIICCTBEHHBIM MpU3HAK KIacCU(PUKAIMK, OCHOBAHUSA IS
0000ITIeHNS ¥ CpaBHEHUS, KPUTEPUH MPOBOIMMOTO aHAJIN3a;

e BOCHPHHUMATbH, (OPMYJIUPOBATH M IPEOOPA3OBBIBATE CYXKIACHHUS: YTBEPAUTEIbHBIC U
OTpUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

e BBISBISATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEYUS B
dakTax, MaHHBIX, HAONIOAEHUSX W YTBEPXKIACHUAX, Ipeyiaratb KPUTECPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

e JI€JaTh BBIBOJIBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIOUECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e pa30upaTh JIOKa3aTeIbCTBA MATEMAaTHUYECKUX yTBEPXKICHUN (TpsMble W OT
MPOTUBHOIO),  MPOBOAUTH  CAMOCTOATENBHO  HECJIOXKHbIE  JIOKA3aTeIbCTBA
MaTeMaTH4YeCKUX (aKTOB, BBICTpPAMBATh ApPTyYMEHTAIMIO, NMPUBOAUTH TPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS,



BbIOMpATh cHoco0 penieHus y4yeOHOM 3agaud (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOoyee MNOAXOASAIIMI € Y4ETOM  CaMOCTOSITENbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarebcKue 1eHCTBHUA .

WCIIOJIb30BaTh  BOTIPOCHI  KaK  MCCIEOBATEIBCKUN  MHCTPYMEHT  TO3HAHUSA,
GopMynupoBaTh  BOIPOCHI, bukcupyromuye  OpoTUBOpEYHE,  MpodIemy,
CaMOCTOSITEJIHO yCTAHABIMBAaTh HMCKOMOE W JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UITNIO, MHEHHUE;

MIPOBOJUTH TI0 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIA DKCIICPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00bEKTa, 3aBUCUMOCTEN 0OHEKTOB MEXTY COOO;

CaMOCTOSATEILHO  (OPMYIUPOBAaTh OOOOIICHHWSI W BBIBOABI IO  pe3yjbTaTam
NpOBEIEHHOTO  HAOJIOJICHUS,  WCCIICIOBAaHUSA,  OICHHUBATh  JIOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHUI;

NPOrHO3UPOBATh  BO3MOXXKHOE  pa3BUTHE TMpoIlecca, a TakKe BBIJBHTaTh
IPEJITOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJIATH HEJJOCTATOYHOCTh U U30BITOYHOCTh MH(GOPMAIIUHU, TaHHBIX, HEOOXOIUMBIX
JUTSL PEIICHUS 3a/1auu;

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS;

BbIOMpaTh (opmy mpencTaBieHUs HHPOPMALUU U WLIIOCTPUPOBATH pelIaeMble
3aJlayu CXeMaMH, TharpaMMamMu, MHOU rpadukoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAIEKHOCTh MHGOPMAIMHU IO KPUTEPHUSIM, NPEIJIOKEHHBIM Y4YUTEIEeM
Wi cPopMyITUPOBAHHBIM CAMOCTOSITENHHO.

KommyHuKkaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

BOCIPUHMMAaTh ¥ (OPMYJIHpPOBATH CYXKJICHHS B COOTBETCTBHHM C YCIOBHUSIMH U
IEJISIMU OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX
M TIMCBMCHHBIX TEKCTaX, JiaBaTh TOSCHCHHS 110 XOAYy pEIICHUS 3a/adud,
KOMMEHTHPOBATH MOJIYyYCHHBIA PE3yJIbTAT;

B Xo0Jic OOCYXJCHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBl, peraeMoi 3a/1a9M, BICKa3bIBaTh HUJIEH, HAIICIICHHBIC HAa TIOMCK PEIICHHUS,
COTIOCTABIIAITh CBOM CYXKJIACHHUS C CYXKICHUSIMH JPYTrdX YYaCTHHKOB JHajora,
OOHApYyXWBaTh pa3IUYUe W CXOJACTBO IIO3WMIIMH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJauyd, OKCICPUMEHTA, HCCISIOBaHMUS,
MIPOCKTa, CaMOCTOSITSIBHO BHIOMpATh (OpMaAT BHICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MMOHUMATh M MCIIOJIb30BaTh MPEHMYIIECTBA KOMAHJIHOW M MHAMBUIYATBbHOU PaOOTHI
IIPU PEIICHUH YYeOHBIX MAaTEMAaTHUSCKUX 3a/1aY;



NpUHUMATh 1E€Jdb COBMECTHOM JESATENbHOCTH, IUIAHMPOBATh OpPraHU3ALMIO
COBMECTHOW paboThl, pacmpenensiTb BUAbl pabOT, JOroBapUBATHCS, OOCYXIATh
MPOIIeCC U Pe3yybTaT paboThl, 0000I1aTh MHEHHSI HECKOJBKUX JIIO/ICH;

y4acTBOBaThb B TPYININOBBIX (opmax paboTbl (00CYX AEHUS, OOMEH MHEHUSIMH,
MO3rOBBIE LITYPMBI U JIPYTUE), BBIMOIHATH CBOIO YacTh pabOThl U KOOPJIAUHUPOBATH
CBOM JIEUCTBHSI C IPYTUMHU WIEHAMHU KOMaH/Ibl, OLIEHUBATh KaY€CTBO CBOETO BKJIAJa
B 0o0mMA NOpPOAYKT TO  KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICCTBUS.

PeryisiTUBHBIE YHUBepPCcAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, aJITOPUTM pEILICHUs 3ajayu (WM €ro 4acTh),
BbIOMpATh CMOCOO pELICHUS C YYETOM HMEIOIIUXCS PECcypcoB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM
HOBOW MH(pOpMauu.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

BJaJeTh CIOCO0aMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpollecca M pe3yjbTaTa
pelieHrs MaTeMaTHYeCKON 3aa4H;

IPEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTb TMpU PEHICHUU 3aJa4H,
BHOCHUTb KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JEATeIbHOCTH TMIOCTABJICHHOW IeNH U
YCIOBUSAM, OOBACHITH MPUYMHBI JOCTHKEHUS WM HEJOCTHKEHUS LU, HaXOJUTh
olIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyeHuss B 7 kJjacce OOYyJaIOIIMICS IMONYYUT CIACAYIOIIUE MPEAMETHBIS
PE3YIbTATHI:

Yucaa v BIYMCICHUSA

BeimonHATh, codeTast yCTHbIE M NMHUCHbMEHHBIC MPUEMBI, apu(]MeTHUeCKre NEeUCTBHS C
pPalMOHAIBHBIMH YHUCIIAMMU.

HaxonuTe 3Ha4YeHHS YMCIOBBIX BBIPAKECHUH, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI U
mpUEMBI BBIYHMCICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUH, COJEPXKAIIUX OOBIKHOBEHHBIC U
JECSTUIHBIE APOOH.

[lepexoanTh OT OHOM (POPMBI 3aTTUCH YHCEN K APYTro (IpeoOpa3oBhIBAThH ACCATHIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IPOOB).

CpaBHUBATH U YIOPSAJOUYUBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJIsITh YHCIa.
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BbINOJNHATE NOPUKUAKY H OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLEHKY 3HA4YeHUH
YUCJIOBBIX  BBIPDAXCHHU. BBINOTHATE JEHUCTBUA CO CTEOEHSAMU C  HATypaJlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh TPU3HAKU JETUMOCTH, PA3JI0KECHUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3aJ1a4W, CBSI3aHHBIE C OTHOLICHUEM BEJIMYMH,
MPONOPIMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATH PE3YJIbTATHl PEUICHUS
3a/1a4 ¢ Y4ETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMbIX 0OBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

Hcnonw3oBaTh anreOpanvecKkyro TEPMHUHOJOTHIO U CHUMBOJIMKY, IMPUMEHSThL €€ B
MpoIecCe OCBOCHUSI Y4eOHOr0 MaTepuala.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUCHUSAX TTEPEMECHHBIX.

BoinonHsaTh mpeoOpa3oBaHMsl 1I€JIOT0  BBIPAKEHUST B MHOTOUWIEH NPHUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE YyMHOXE€HHE OJIHOYJIEHA HAa MHOIOWIEH M MHOTOYIEHAa Ha MHOTOYIEH,
MPUMEHSITH (HOPMYJIBI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyliecTBISATh Pa3JIOKEHUE MHOTOUJICHOB HAa MHOXKHUTEIU C MOMOIIBIO BHIHECEHUS 32
CKOOKHM  OOIIero MHOXUTENS, TPYIIHUPOBKU  ClIaraéMblX, NOpUMEHEHHS  Gopmy
COKpPAIIEHHOTO YMHOXEHHUS.

[IpumensTs mnpeoOpa3oBaHWs MHOTOWICHOB JIJII PEIICHMs] Pa3IMYHBIX 3a7ad  u3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHON TPaKTHUKH.

Hcnonb3oBaTh  CBOWCTBA  CTENMEHEW €  HATypaJbHBIMM  [OKa3aTeIsIMU IS
nmpeoOpa3oBaHus BEIPAKECHUM.

YpaBHeHUs 1 HEPABEHCTBA

PemaTe nuHelHbBIE YpaBHEHUS C OJHON MEPEMEHHOM, MPUMEHsIS TIpaBuia nepexoaa ot
HMCXOJAHOTO YpaBHEHHUS K PaBHOCUIbHOMY eMy. IIpoBepsiTh, SIBISETCS JIM YKUCIO KOPHEM
ypaBHEHUS.

[TpuMeHsTh TpadudecKkre METOIBI IIPH PEIICHUN JTMHEHHBIX YPABHCHUN U UX CUCTEM.

[TonOupars mpuMepbl Mmap YHUCEN, SBISIONIUXCS pPElIeHUEeM JUHEWHOTO ypaBHEHHUS C
JBYMsI TIEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOW INIOCKOCTH TpadUK JIMHEWHOTO YpaBHCHHUS C JBYMS
MIEPEMEHHBIMH, MOJIB3YySICh TpaUKOM, MPUBOIUTH MPUMEPHI PEIICHUS YPaBHEHHS.

Pemarhs cucteMbl IBYX JUHEHHBIX YPABHEHHUM C JIByMs NEPEMEHHBIMH, B TOM YHCIIE
rpaduydeck.

CocTaBnsaTh M peliaTh JUHEWHOE ypaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHHUU IO
YCIIOBUIO 3aJladyd, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJIa4M ITOJYYCHHBIN
pe3ynbTar.

DOyHKUUN

N3o0paxkaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aMUCHIBATh YHMCJIOBBIE TMPOMEXKYTKH Ha
anreOpanyecKoM sI3bIKE.
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OtMmedaTs B KOOPJIMHATHOW TJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIHMHATaM, CTPOMUTH
rpaduku TMHENHHbIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuchiBaTh C MOMONIBI0 (YHKIMI HU3BECTHBIC 3aBUCHUMOCTH MEXKIY BEIUYMHAMM:
CKOpPOCTb, BPEMSI, PACCTOSHUE, 1IEHA, KOJIUYECTBO, CTOMMOCTh, IPOU3BOJIUTEIBLHOCTD, BPEMS,
00BEM paboThI.

Haxonuth 3Hauenune GyHKIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadguyeckuii criocod mpeacTaBiIeHUs U aHaIu3a HHpopMaIuu, U3BJIEKATh U
MHTEPIPETUPOBATH HUHPOPMAITUIO U3 TPAPUKOB PEAIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kiiacce oOy4aroImIMiiCs TMONYYUT CICAYIONIUE MPEAMETHBIE
pe3yJIbTaTHhI:

Yuciia ¥ BBIYUCTCHUSA

Hcnonb3oBaTh HAaYaJdbHBIE MPEJICTABICHUS O MHOXXECTBE JEUCTBUTEIBHBIX YUCEN JJIsS
CpaBHEHHUsI, OKPYTJICHUSI U BBIYUCIICHUHN, N300pakaTh JEUCTBUTEIbHBIC YUCIAa TOYKAMU Ha
KOOPAMHATHOM IPSAMOM.

[IpuMeHsTh MOHATHE apUPMETUUECKOTO KBAJPATHOTO KOPHS, HAXOJIUTh KBaJpaTHbIE
KOPHHU, HCIOJB3YysI TIPH HEOOXOJWMOCTH KaJbKYJSATOP, BBIMIOIHATE MpeoOpa3oBaHUs
BBIpAXXECHUH, COAEPKAIIUX KBAJPATHbIC KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEHA.

Hcnonws3oBaTh 3anmucu OOJIBIIMX U MaJbIX YHUCENI C MOMOIIBIO JIECITUYHBIX JAPOOEH U
creneHel yucna 10.

AJireOpanyecKkue BbIpasKeHUsA

[IpyMeHsATh TOHSTHE CTENEHU C IENbIM IOKa3aTeNeM, BBINOJHATh MPEeoOpa3oBaHUs
BBIPAXKEHUH, COAEPIKAIINX CTEIEHHU C LIEJIBIM T0KA3aTEJIEM.

BhINOJIHATE TOXKIECTBEHHBIE MPE0Opa30BaAHUS PAIMOHAJIBHBIX BBHIPAKEHHUIM HAa OCHOBE
paBWJI JEHCTBUN HAJl MHOTOWICHAMHU U ajareOpandecKuMu JpoOsMU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOXKUTEIH.

[IpumensTe TpeoOpa3oBaHUs BBHIPAKEHUM [JI1 PpELIEHUS pa3jUYHbIX 3aJad U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs 1 HEPABEHCTBA

Pewmiats nuHelHbIE, KBaJIpaTHBIE YPABHEHUS U PAIlMOHAIbHBIE YPABHEHHUSI, CBOJSAIIUECS
K HUM, CUCTEMBI JIByX YPaBHEHUU C IBYMS IEPEMEHHBIMU.

[IpoBOIUTE MPOCTENIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPABHEHHUI, B TOM UYHUCIIE
C MpUMEHEHHEeM TpaduuecKux MpeacTaBlieHuil (yCTaHABIMBATH, UMEET JIM YPABHCHHUE WITU
CUCTEMAa YPaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

[lepexoauTh OT CIOBECHOW (QOPMYIHMPOBKH 3a/lauu K €€ anreOpandeckoil Moaenu ¢
MIOMOIIBK) COCTAaBJICHUS YPAaBHEHHMS WM CHCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3a/1a4M MOJYUYECHHBIN PE3YyJIbTaT.

[IprMeHAT, CBOMCTBA YHCIOBBIX HEPABEHCTB Ui CPABHEHMS, OLIEHKH, pEIIaTh
JUHCWHBIC HEPAaBCHCTBA C OJHOW IMEPEMEHHOH W WX CHCTEMBI, J1aBaTh TIpapUUICCKYIO
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA
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[lonumaTe ¥ HKCHONB30BaTh (PYHKUMOHAIbHBIE TIOHATHS M S3bIK  (TEPMUHBI,
CUMBOJIMYECKUE O003HAUEHMUS), ONPEEsiTh 3HaUeHUEe (YHKIIMU MO 3HAYEHUIO apTyMEHTa,
OINpeeNsITh CBOWCTBA PYHKIUU O €€ rpaukKy.

Ctpoutb rpapuku 371eMeHTapHbIX QYHKIUNA BUJA:

y = kiX, y = X2,y = x3,y = |X|, ¥ = VX, OIHCBIBaTb CBOICTBA YHCIOBON (DYHKIHH 10 €&
rpaduky.

K koHuy oOydenuss B 9 kiacce oOy4aromUicsA TMONYYUT CIEAYIOIIME MpPEIMETHBIE
PE3YJIbTATHI:

Yucjia ¥ BIYUCTCHUSA

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPAL[MOHATIbHBIE YHCTIA.

BoimonHaTs apudmernueckre NeUCTBUS ¢ pallMOHATIbHBIMU YHCIIAMU, COYETast YCTHbBIE
Y TUCbMEHHbIE MPUEMBI, BBITIOJIHATH BEIYUCIICHUS C UPPALIMOHATBHBIMU YHCIAMHU.

HaxonuTe 3HaueHHs] CTemeHedl ¢ UedAbIMU [OKa3aTeNsIMU W KOpHEH, BBIUMUCIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasTh NEHCTBUTEIBHBIE UMCIA, BBIMOJHATH MPUKUJIKY pe3yjibTaTa BbIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHUH.

YpaBHEHUS ¥ HEPABEHCTBA

PemaTte nuHeiHble M KBaJpaTHbIE YpaBHEHUsS, YpaBHEHUS, CBOASIIMECS K HHM,
npocTeire 1poOHO-palOHaTIbHBIE YPaBHEHUS.

Pemratb cucteMsl IByX JUHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUI, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBISETCS JIMHEHHBIM.

Pemate TekcTOBbIE 3amauM anreOpanvyecKkuM CrocoOOM € IMOMOIIBIO COCTaBIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIE
C MpUMEHEHHUEM TpaduuecKux MpeacTaBieHuil (yCTaHABIMBATH, UMEET JIM YPABHEHHUE WITU
CUCTEMAa YpaBHEHUI PEIICHUS, ECJIU UMEET, TO CKOJIBKO, U MPOUEE).

Pemate nuHeliHble HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3aMKMChIBaTh PEMIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlatb cucTeMBbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOLIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
IPSIMO, 3alIUCBHIBATH PELIEHUE C IOMOUIBIO CHMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA TP PELIEHUH PA3IMYHBIX 3a/1a4.

DOyHKUUA

Pacno3naBaTh GyHKIIMHM U3y4yeHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTHUECKH PACTIOIOKECHHE

Ha KOOPAMHATHOW TUTOCKOCTH rpadukoB ¢pyHKImi Buga: Y = kX, y = kx + b, y = k/x, y = ax2
+bx + ¢,y =x3,y =X, y = |X|, B 3aBHCUMOCTH OT 3HaYCHHI KOI(PPUIMEHTOB, OIHCHIBATH
CBOMCTBA (PyHKIIMIA.

Crpouth 1 n300paxaTh CXEMAaTHYECKU IpaUKU KBAAPATUYHBIX (PYHKIMM, ONUCHIBATH
CBOMCTBA KBaIpaTUUHBIX (YHKIMHI 1O UX rpadukam.
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PacnozHaBaTh KBagpaTH4Hyl0 (QYHKIMIO 10 QopMmyle, HNPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKHU, TEOMETPHH.

YuciaoBble M0CJIe10BATEJIbHOCTH W MPOTrPeccuu

Pacrio3HaBaTh apuPMETHUYECKYI0O M TE€OMETPUYECKYI0 NPOrpecCHHM TMpPU Pa3HbBIX
crioco0ax 3a1aHusl.

BbINOJIHATH BBIYMCIEHUSI C UCHOJb30BaHUEM (POopMyN N-TO ujieHa apupMETUYECKON U
r€OMETPUYECKOM MPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3006paxkaTh wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MIOCKOCTH.

Pemate 3amauyu, CBA3aHHBIE C YHUCIOBBIMHU IMOCIEIOBATEIBHOCTAMH, B TOM YHCIIE
3a/layd U3 PEaNbHOM KU3HU (C KCIOJb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne | HaummeHoBaHMe pa3/iejioB U TeM (undposbie)
Konrpoabnsl | IIpakrnyeckn
n/m| mporpaMmsl Bcero o0pa3zoBaTe/ibHbIE
e padoThI e padoThI
pecypchl
1 [ToBTOpEHME 2
1 Bripaxxenus, ToXaecTBa, YpaBHEHUA 22 1 - bubmmorexa [OK
P ’ a » YP https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
2 D 1 1 -
YHIIUH > https://m.edsoo.ru/7f415b90
3 CreneHs ¢ HATYpaJIbHBIM TOKa3aTEIEM 14 1 - bubmmorexa IOK
yp https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
4 M 15 1 -
HOTOMICHDL https://m.edsoo.ru/7f415b90
5 do COKPAaIl€HHOT'O 0XKe 16 1 bubmmorexa IOK
MYVJIBI HHOTI'O YMH HUSA -
pMY patt Y https://m.edsoo.ru/7f415b90
bu6anorexa [JOK
6 CucTembl JIMHENHBIX YpaBHEHUI 11 1 - https://m.edsoo.ru/7f415b90
bu6anorexa [JOK
7 Hrorosoe nosTopenue 7 1 } https://m.edsoo.ru/7f415b90
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OBUIEE KOJIMHECTBO YACOB IIO

102 7
I[MTPOI'PAMME 0 0
TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC
HaunmeHoBaHue pa3iesioB U TeM KosmyecTBo YacoB JieKTpOHHBbIE (LM (-poBbIe) 00pa3oBa-
Ne NMporpamMmmabl Beero Kontpoan [[IpakTudec) TeJbHbIE PECYPCHI
n HbIe KHe
; padoThI padoThbI
[loBTOpEeHUe yueOHOro Marepuaa 2 bubamnorexa [{OK
Kypca 7 Kiacca https://m.edsoo.ru/7f419d08
1 PammoHanbHbI€ BRIPAKEHUS 43 3 bu6anorexa IIOK
https://m.edso0.ru/7f419d08
2 inaBa 2. 93 1 bubnuoreka [IOK
ﬂg%ﬁpam:le KOpeHH' - https://m.eds00.ru/7f419d08
HCTBUTEJIbHBIE YUCII
3 [nasa 3. 24 2 bubnuoreka [IOK
KBajpaTHble ypaBHEHUS https://m.edsoo.ru/7f419d08
[loBTOpEHUE U cUCTEMaTU3ALIMS
yaeOHOTO MaTepuaa Kypca 10 1 BH6H,H0TeKa LOK
MaTeMaATHKE O KIaccd https://m.edsoo.ru/7f419d08
Htoro 102 7 bu6anorexa [JOK
https://m.edsoo.ru/7f419d08
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
HaumenoBaHue pa3fenoB U TeM Kosmuectso yacos DnexTpoHHbIE (LU(-poBbIE) 00pa30Ba- TEIbHbIE
Ne IPOrpaMMBbl Beer KoHntpon [Ipaktn pecypchl
n/ o b-HBIE -4eCcKue
I paboThI paboTe!
1 [osTopenne yuebHOro MaTepuana 2 i Bbu6muorexa LIOK https://m.edsoo.ru/7f419d08
Kypca 8 kiacca
2 I'nasa |. Hepasenctsa 19 1 Bu6anorexa IJOK https://m.edsoo.ru/7f419d08
3 [['namall. KBagpartuunas QyHKIHs. 32 2 bubmmoTteka 1OK https://m.edso0.ru/7f419d08
4 T'nmasa lll. Snements! nprIafHOA 8 1 Bbu6muorexa LIOK https://m.edsoo.ru/7f419d08
MaTEMaTUKH.
5 ['nasalV. Qucnosrie 20 2 bubmmoreka IOK https://m.edsoo.ru/7f419d08
MIOCJICTOBATEIHLHOCTH.
7/ |[[loBTOpEeHUE U CHCTEMATU3ALIMS 1
y4eOHOro Marepuaia Kypca 21 bubnunoreka LIOK https://m.edsoo.ru/7f419d08
MaTteMaTuKu 9 Kiacca
Wroro 102 7 bubaunoreka I1OK https://m.edsoo.ru/7f419d08
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