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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma ydeOHOro Kypca «Anrebpa» Ha ypPOBEHb OCHOBHOTO OOIIETo
oOpazoBanus 11t ooyuatommxcst 7-9-x kiaccoB MBOY «Cpennsist mkona Ne 18» paspabotana B
COOTBETCTBUU C TPEOOBAHUSAMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpaszoBanuu B Poccuiickoii
denepauuny;

e mpukaza MunnpocsenieHus ot 31.05.2021 Ne 287 «O6 yrBepkaeHuu QeneparbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAaPTa OCHOBHOTO 00IIEro 00pa3oBaHUs»;

e mpukaza Munmnpocsemenus ot 18.05.2023 No 370 «O6 yrBepxkaeHuu (DenepaibHOMN
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs»;

e mpukaza MunHnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuun Ilopsnka
OpraHu3alliil M OCYIIECTBJICHUS 00pa30BaTENbHON MAEATENBHOCTH MO OCHOBHBIM
0011e00pa30BaTeNbHBIM IPOTrpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM HavaJlbHOTO
00111eT0, OCHOBHOTO OOIIEr0 U CPETHETO OOIIEr0 00pa30BaAHUSMY,;

o CII 2.4.3648-20 «CaHuTapHO-3MIUIEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM
BOCIIUTaHHS W OOYYEHHS, OTAbIXa MW O3JIOPOBICHHUS J€Ted U  MOJIOJCKNY,
YTBEPKJACHHBIX ITOCTAHOBJIIEHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TPeOOBaHUS K OOECIICUCHHIO
0e30macHOCTH W (WJIM) OE3BPETHOCTH JIA 4eJoBeKa (DAKTOPOB Cpelbl OOUTAHUS,
YTBEPKACHHBIX [IOCTAHOBJICHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e  KOHIIETIIAU pa3BUTHA MaTEeMaTHIEeCKOTO oOpa3oBaHwus, YTBEPKICHHON
pacniopspbkenueM IIpaButenscra ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHA OCHOBHOTO 00IIero oOpa3oBaHus, YTBEPKIACHHOTO npukazom MBOY
«Cpennss mkoiaa Ne 18» ot 31.08.2023 Ne 01-08/458 «O6 yTBep:KICHUH OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

e (benepanbHON pabouell mporpaMmbl y4eOHOTO Kypca «Anredpay», KOTOPBIM BXOIUT B
cocTaB yueOHOro npeaMera «MaTemaTHKay.

PaGouass mporpaMma OpHEHTHPOBAHAa Ha ILEJEBbIE NPUOPUTETHI, CHOPMYIHPOBAHHBIE B
(dbenepanbHOl pabouel mporpaMMe BOCIIUTAaHMS W B paboued mporpamme Bocnutanus MbOY
«Cpennsis mkosa No 18».

AnreOpa sBiIsSIeTCS OAHHMM M3 OINOPHBIX KYpCOB OCHOBHOIO 0OOIIero oOpa3oBaHMs: OHa
o0ecreunBaeT U3y4yeHHe IPYTruxX JTUCLMILINH, KaK €CTECTBEHHO-HAyYHOI'0, TaK U TYMaHUTAPHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ul MPOJOJKEHUSI 00pa30BaHUs U B MOBCEJIHEBHON JKU3HH.
PazButue y oOydaromMXcsi Hay4yHbIX MPEACTABIEHUH O TMPOUCXOXKICHUH U CYLIHOCTH
anreOpandyeckux abCTpakuui, crnocobe OTpakKeHUS MaTeMaTHYeCKOM Haykoil sBieHUH u
IIPOLIECCOB B NPUPOJE M OOLIECTBE, POJIM MATeMaTHYECKOro MOJEIMPOBAHUS B HAy4HOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHMPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAaueCTB
MBILIUIEHUS,, HEOOXOUMBIX Ui aJanTallMd B COBPEMEHHOM IM(poBoM ooOuiectBe. M3ydyeHue
anreOpbl o0ecrieyrBaeT pa3BUTHE YMEHMs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUIEHHUs, CHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM
JeUCTBUS U BBIBOJBI, (OPMYIUpPOBATh yTBepkAeHUA. OCBOCHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalolIUXCsA: OHU HUCHONB3YIOT JEIYKTUBHBIE MU
WHAYKTHBHBIE pacCyXAeHusi, 0000IIeHne U KOHKPETU3aluio, adCTparupoBaHWE U aHAJIOTHUIO.
OOyuenue anrebpe MpennoyaraeT 3HAYUTEIbHBIH OO0BEM CAMOCTOSTENBHON JEATENLHOCTH



oOyJarommuxcs, MO3TOMY CaMOCTOSITENIbHOE peIIeHHEe 3afad  SBJISIETCS — pealu3anuen
JEeSITEIbHOCTHOTO ITPUHLINIIA OOyUEHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» UII OCHOBHOTO OOILIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpXKATeIbHO-METOJHUecKre JuHuM: «Yucna u
BBIUUCIICHUS», «AJNreOpandecKkue BBIPAKCHUS», «YpaBHEHHS M HEpaBEHCTBA», «DyHKIHM.
Kaxnmas U3 3TUX comepikaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTHKECHUH TPEX JIeT
M3yUYeHHs Kypca, B3aMMOJICHCTBYS C IPYTHMHU €ro JIMHUSAMH. B Xone nzydenus y4eOHOTo Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUIECKH PACcCyXAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 9THIM B IporpaMmy ydeOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTUKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4yecKoro oOpa3oBaHUS U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTUYECKOTro
s3pika. ColepKaTesIbHOM U CTPYKTYPHOM 0COOEHHOCTBIO YUeOHOT0 Kypca «Asredpay» sBiseTcs
€r0 MHTErPHPOBAHHBINA XapaKTep.

Conepxanne nuHUM «Yucna M BBIUMCICHMSD CIY)KUT OCHOBOW JUIsl JajibHEHIIero
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(OPMUPOBAHHUIO YMEHHSI TOJIE30BAThCS AITOPUTMAMH, & TaKKe MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJWMBIX Ui MMOBCEIHEBHOW KHM3HH. Pa3BUTHE MOHATHS O YHCIE HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBS3aHO C PAalMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHCIIAMU,
(dhopMupOBaHUEM TPEACTABICHUN O JEWCTBUTEIBHOM YHCIIC. 3aBepIICHNE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHUIO.

Conepkanrie JABYX aireOpavecKux JHHUN — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHSI W HEPaBEHCTBa»  CIMOCOOCTBYeT  (OPMHUPOBAHUI0O Yy  OOydYarOIIMXCS
MaTeMaTU4eCKOIo amnmnapara, HeoOXOAMMOro Ui pEeLIeHUs 3aJad MaTeMaTUKH, CMEXHbIX
IIPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE 0CHOBHOrO 00111ero o6pazoBaHus
y4eOHBI ~ MaTepuan TPYNIHPYETCS  BOKPYT  pallMOHAIBHBIX  BBIpaXEeHHH.  Anreodpa
JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKU KaK s3bIKa JJIS TIOCTPOEHUS MaTeMaTHYECKUX MoJeneil,
ONMCAHMS MPOLIECCOB U SBJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT Takke
JanbHellee pa3BUTHE AJITOPUTMHUYECKOIO MBIIUIEHUs, HEOOXOAMMOro, B YacTHOCTH, MJIs
OCBOEHMs Kypca HHGOpPMATHKHM, M OBJIQJICHUE HaBbIKAMHU JIEAYKTUBHBIX PpaCCYXJICHHM.
IIpeoOpa3oBaHue CUMBOJBHBIX (POPM CIIOCOOCTBYET PA3BUTHIO BOOOPAXKEHMsI, CHOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxxanne  (PyHKIMOHAJIBHO-TpAaUUECKOW  JIMHUM  HAleJeHO Ha  IOJIy4eHHue
oOyyaromuMucs 3HaHul 0 QyHKIMAX KaK BaKHEHIIeH MaTeMaTu4eckoil MOJeIu Ui ONUCAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HbIX MPOLIECCOB M SBJICHUN B Ipupojae U obectse. M3ydyeHue
MaTepualia CHOCOOCTBYET pa3BUTUIO y OOYYalOUIMXCSl YMEHMS MCIOJIb30BaTh pa3IMyuHble
BBIPA3UTENIbHBIE CPEACTBA S3bIKa MAaTEMAaTUKH — CJIOBECHbIE, CUMBOJIMYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MIPEJCTABICHUN O POJIM MaTEMATUKU B Pa3sBUTUU LIMBUIM3ALUN
U KyJbTYPBI.

CornacHo ywyeOHOMY IulaHy B 7-9 Kiaccax u3y4aercss ydeOHbIH Kypc «AmnreOpay,
KOTOPBIM BKJIFOYAET CIEAYIOIIHME OCHOBHBIE Pa3leNibl cojepxkaHus: «Yuciaa WM BBIYUCICHUS,
«Anredpanyeckue BoIpaKEHHs», «YpaBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydyenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezenio), B 8 kiacce — 102 gaca (3 waca B Hexmeno), B 9 kimacce — 102 vaca (3 yaca B

HEJIeNo).



COJEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHOM (GOpMBI 3amucu Apodei K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHUecKue EHCTBHUS ¢ PallMOHAIBHBIME YucliaMu. Penienne 3am1a4d u3 peajbHOU
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeaeNieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
npobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJ]aul Ha IMPOLIEHTHI, pElIeHHE 3a7a4y U3 pealbHOI
MIPaKTUKU.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

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

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIPA)KEHUS, MIpaBMiIa MpeoOpa3oBaHUsl CYMM M NMPOU3BE/IEHUH, MpaBuia PACKpPhITHS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioXeHue, BBIYMTaHUE, YMHOKEHUE
MHOTrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOXKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. PaznokeHne MHOrO4JI€HOB HA MHOXKHTENH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUiia IpeoOpa3oBaHMsl YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUU. CocTaBjieHHME ypaBHEHHUM IO YCIOBHIO 3ajadyu. Perrenue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema JByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33aJau C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimoil. UucnoBble mpomexyTku. PaccTosHue Mexmy ABYyMs
TOYKAMU KOOPJAMHATHOU MPAMOil.

[IpsimoyronbpHast cucrtema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
Juneitnas ¢ynkuus, e€ rpadpuk. I'padux dynkumn y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KVIACC

Yuciaa 1 BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOICTBA apu(pMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIEHUSAM. [leficTBUTENbHBIE
qucia.

Crenens ¢ 1eqbIM [T0Ka3aTeneM U €€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatHblil TpEXUsieH, pa3ioKeHUE KBaPAaTHOIO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoir npodu. CroxeHwue,
BBIUMTAHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIE BBIpaKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCS K JMHEWHBIM U KBaapaTHbIM. Ilpocrelimme apoOHoO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs INEpEeMEHHBIMHU. [Ipumepsl peleHus CHUCTeM HEIWHEHHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHOoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

LORIIN1700

[Tonsitne ¢pynkuuu. OOnacTh ONMpeNeNeHns U MHOXKECTBO 3HaueHUH (yHKIHU. CrocoOsl
3aanus QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
GyHKIUH, OTpaXAIOIUX PeaTbHbIE IPOLECCHI.

OyHKIMM, ONHUCHIBAIOIIKE NPAMYIO M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxn. OyHkmEn Y = X2, Y = X3, ¥ = VX, y=|x|. ['padudeckoe pemeHie ypaBHEHHIT H CHCTEM
YpaBHEHUH.

9 KVIACC

Yucsia 1 BBIYUCICHUSA

PanmoHanbHble yncliia, UppalMOHAIbHbIE YHUCIIA, KOHEUHbIE U OECKOHEUHBIE JECITUYHbIE
apoOu. MHOXKECTBO JI€HCTBUTENBHBIX 4YHCEN, JEHCTBUTENbHbIE 4YMCIa KaK OECKOHEUYHbIe
JecATUYHble  ApoOu. B3anMHO  OJHO3HAaYHOE  COOTBETCTBUE  MEXKIY  MHOXXECTBOM
JNEUCTBUTEIBHBIX YACET U KOOPANHATHON IIPSIMOM.

CpaBHeHUE JEHWCTBUTENBHBIX 4HUCEl, apu(MeTHYecKHe IEHCTBUs C AEHCTBUTEIbHBIMU
YK CIIAMHU.

PazMepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa, JIUTEIBHOCTh IPOLECCOB B OKPYKAIOLIEM
MHUDE.

[TpubnnxéHHOe 3HAYEHHE BENUYMHBI, TOYHOCTh MNpUOMKeHHus. OKpyrieHue yuced.
IIpuknaka v OLlEHKa PEe3yIbTaTOB BHIYUCICHUI.

YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHrne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAAIIUXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TpPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX ~ ypaBHEHHWH.  PeleHne  TEKCTOBBIX  3ajay
anreOpandeckuM METOJIOM.



VYpaBHeHHe C JIBYMS MEpEeMEHHBIMH U ero rpauk. PemeHune cucteM ABYX JIMHEHHBIX
YpPaBHEHUH C IBYMs IIEpEMEHHBIMU. PellleHHe cucTeM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremneHu. ['paduueckas MHTEpIpETalns CUCTEMbl YpaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEPaBEHCTBA U X CBOMCTBA.

Pemrenne JNMHEMHBIX HEPAaBEHCTB C OJAHOW NIEPEMEHHOW. Pemienue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanpaTHplie HepaBeHcTBa. I'paduyeckas mHTEpHpeTanms
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkius, e€ rpagpuk u cpoiictBa. IlapabGona, KOOpIMHATBHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipaduxn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[loHsiTHE YMCIIOBON MOCIEI0BATENBHOCTH. 3a/laHue IMOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
dhopmyroit u popMysoi N-To UIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccun.  Dopmynsl  N-ro  uneHa
apu(MeTHyecKoil ¥ reoMeTpUUECKO MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenue wieHOB apu(pMETHUYEeCKOM W TeOMETPUYECKOW MpOorpeccuil TOuKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIUANBHBIA pOCT. CII0KHBIE TPOLICHTHI.

8-ii KkIacc

Ywcaa ¥ BEIYMCICHUS

Ksagparueiii kopeHb u3 uwmcna. llorstue 00 wuppammoHasbHOM 4ucie. JlecsaTUYHbIS
MPUOJIMKEHHST UppallMOHATBHBIX unce. CBOMCTBAa apu(METHUUECKUX KBAJIPaTHBIX KOPHEH M MX
MPUMEHEHHE K TMPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUSM. JleWCTBUTEIbHBIC
qHCa.

CreneHsb c 1eNbIM MoKa3zaTesieM 1 ee cBoiicTBa. CTaHgapTHas 3alKCh YKCIA.

AnreOpanveckue BbIpaKEHUS

KBanpaTHblii TpeXuiieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA Ha MHOXKHUTEIH.

AnrebOpanveckas apoOb. OcHOBHOE CBOHCTBO anreOpawdeckoil apoou. CroxeHue,
BBIYMTAHUE, YMHOXEHHUE, JICTICHUE alreOpandeckux ApoOei. PanmoHambHbIC BBIpAKEHHUS M HX
npeoOpazoBaHHeE.

YpaBHEHUS 1 HEPABEHCTBA

KBanpatnoe ypaBHeHue, Qopmyna KOpHeHl KkBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, CBOIANIMXCA K JHMHEWHBIM U KBaapaTHbIM. [lpocteiimue npoGHO-
palMOHaNbHbIE YPABHEHUS.

I'pacdmyeckas uHTEepmpeTarysi ypaBHEHUN C JByMsl MEPEMEHHBIMH U CUCTEM JIMHEWHBIX
YpaBHEHUH C JIBYMsl IepeMeHHbIMU. lIpumepbl pemieHusi CUCTEM HENMHEHHBIX YpaBHEHHH C
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 337124 aNreOpandeckium crocoooMm.

HucnoBble HEpaBeHCTBA W MX CBoWcTBa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIuHeliHbIE HepaBeHCTBA C OJHOM mnepeMeHHOU. Cucrembl
JINHEMHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

OyHKIMU

[Tonstne dynkuu. OOmacTe onpeneieHus] U MHOXKECTBO 3HaueHHi (yHKuuu. CrocoOsl
3aaHus (QYHKIHH.

I'papux ¢ynkuuu. Utenue cBoiictB ¢yHkuuu mno ee rpaduky. I[Ipumepsl rpaduxos
(GYHKIHHA, OTpaXKaIOINX PeaTbHbIe MTPOIECCHI.



OyHKIMH, ONUCBHIBAIONINE MPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCHUMOCTH, HX
rpadukn. Oyukiun y = x2, y = x3, y = Vx, y = [x|. [padudeckoe peleHne ypaBHEHHH 1 CHCTEM
YPaBHEHUH.

9-ii knace

Yucna v BIYMCICHUS

ParmonanbHble 4mca, UppaMOHAIBHBIE YUCIA, KOHEYHbIE M OECKOHEYHBIE NECATHYHBIC
npodu. MHOXKECTBO JI€HCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEUHBIC
JecsTUYHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKJAY  MHOXXECTBOM
JEMCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHUE JCUCTBHTEIBHBIX YHCET, apu(PMETHYCCKUEe MACUCTBHS C JACHCTBUTEIHHBIMU
YUCIIAMM.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTEIBHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[IpubnmkeHHoe 3HAuY€HUE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHA. OKpyrieHue dYuced.
[Ipuknaka v OLlEeHKa pe3yabTaTOB BEIYMCIICHUI.

VYpaBHEHHUs U HEPABEHCTBA

JInneiinoe ypaBHeHHe. PelieHne ypaBHEHUN, CBOJAIIMXCS K JIMHEWMHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOJSAIIMXCS K KBaJpaTHbIM. bukBaapatHoe
ypaBHeHuE. [IpuMepbl pelieHus: ypaBHEHU TPEThbel M YETBEPTOM CTENEHEW pa3sIoKEHHEM Ha
MHOKHUTENH.

Pemenne npoOHO-palMOHAILHBIX ypaBHEHUN. PemnieHne TeKCTOBBIX 3a/1ad alreOpanvdecKum
METOJIOM.

VYpaBHeHHe ¢ IByMs IMepeMEHHbIMU M ero rpaduk. Pemienue cucreM IBYX JIMHEHHBIX
YpPaBHEHUN C JIByMs MEpEMEHHBbIMU. PellleHne cucteM ABYX YpPaBHEHUH, OJHO W3 KOTOPBIX
JUHEWHOe, a Apyroe — BTOpor cTteneHu. ['padudeckas MHTEpIIpETAIlds CUCTEMbBI YpPaBHEHUN C
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM TMEPEMEHHOW. PemieHue cHCTEM JMHEWHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHo#l. KBamparHeie HepaBeHcTBa. ['padmueckas MHTepIpeTanus
HEPABEHCTB U CCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

OyHKIMU

KBampatuunass ¢ynkuus, ee rpaduk u cpoiictBa. I[lapaGona, KOOpAMHATHI BEPLINHBI
napaboJibl, 0Ch CUMMETPHUH MapadoIbl.

I'padukn dyskimit y =kx, y=kx + b, y=k/x, y=x3, y = VX, y = |x| 1 ux cBoiicTsa.

Yucnoble MOCIEI0BATEIBHOCTH U IPOTPECCUU

[loHdTHE YHMCIOBOW MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIEIOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoit 1 popmynoi n-ro uieHa.

Apudmernueckas u reoMerpuueckas nporpeccuu. @opmynsl n-ro uieHa apupmMeTHIecKon U
F€OMETPUUECKOU MPOrpeccuil, CyMMbI IEPBBIX N-X YJIEHOB.

N3o00paxkenue uneHOB apu(METHUYECKOH U TEOMETPUYECKOM Mporpeccuid TOYKaMH Ha
KOOPAMHATHOW TJIOCKOCTU. JIMHEWHBIA M SKCHOHEHUHAIbHBIA POCT. CIOXKHBIE TMPOLEHTHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbI y4eOHOTO Kypca «Aunredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWMHA U peau3allii €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPakITAHCKOTO o0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYX/ICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM J1OCTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEHICHUU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUHU BCEH
YKU3HU JIJIS1 YCIIENTHOM Mpo(decCHOHATBHON EeATeTFHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCcKOEe BOCIIMTAHME:

CIIOCOOHOCTBI0O K SMOIMOHAIBHOMY M AICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a71a4, PEIICHUH, PACCYKJICHU, YMEHHUIO BUIETh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OPHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX INpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKa, NPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cdepbl 4YeOBEUECKOW EATEeIbHOCTH, JTaloB €€ pa3BUTHSA U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MAaTEMAaTUYECKOU
KyJbTYpOH Kak CpeACTBOM T[O3HAHHUS MHUpA, OBJIAJICHUEM MPOCTECUIIMMH HaBbIKAMHU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBbIO MPUMEHATh MaTE€MaTHUYECKHWE 3HAHUS B HHTEpecax CBOEro 370POBbS,
BEJICHUS 3JI0pPOBOTO 00pa3a >KM3HHU (3I0pOBOE MHUTAaHHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHHE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKAIOIIEeH cpenpl, IUIAHUPOBAHUS TNOCTYINKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpYKaIOIIeH cpefbl, 0CO3HAHUEM TIO00ATBHOTO XapaKTepa HKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;

8) ajanTanms K N3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpe/bl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX U SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMH KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
JeWcTBUS, GOPMYTUPOBATH U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHbLIC y‘-leﬁl—ll)le JaeicTBUA

Ba3oBble jornueckue aecTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHHH MEXKIy MOHATHIMH, (OPMYITHPOBATH OINPEICICHUS IOHSITHA,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATH, (OPMYIUPOBATH M MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, CIMHUYHBIE, YaCTHBIE U 00IIHe, YCIOBHBIE,

® BBIABJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIsS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HMCIOJIH30BAHUEM 3aKOHOB JIOTUKHU, JAETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

e pa3buparh JOKa3aTeJbCTBA MATEMaTHUYECKUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh APryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crocoO pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATEIbCKUN  HHCTPYMEHT  MO3HaHMS,
(dbopmMynupoBaTth BOIIPOCHI, bukcupyromue POTUBOpEYHE, pobiemMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSITEIHHO COCTAaBJICHHOMY IUIaHY HECIIOXHBIA JKCIIEPUMEHT,
HEOOJBIIIOE HCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH IMOTYUYE€HHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH HEIOCTaTOYHOCTh M HM30BITOYHOCTH MH(MOPMAIUH, JAHHBIX, HEOOXOIUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMamMu, HHOU rpaduKoi 1 UX KOMOWHAIMSIMH;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
OOmIeHus, SCHO, TOYHO, T'PaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA TOWCK pEIICHHUS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PELUICHHUS 3aJaud, SKCIIEPUMEHTA, UCCIEIOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATD 1I€JIb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATh OPraHU3AIUI0 COBMECTHOU
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3TrOBbIE€ HITYPMBbI M APYrHE), BBINOJHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJIbHbIE yUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aJITOPUTM pEUIeHMs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPO.TIb, 3MOLIHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTOHTCJ’IBCTB, HalIEeHHBIX OI_HI/I6OK,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABICHHOMN LIEJIA U YCIOBUSAM,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuyenus B 7 Kiacce OOYYaIOUIMICS IONYYUT CIEIYIOIIUE TPEAMETHBIC
pe3ybTaThI:

Yuciia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKkue ICUCTBUS C
paloHaIbHBIMU YK CIIAMHU.

Haxonuth 3HaueHHsS YHUCIIOBBIX BBIPOKEHHUM, NPUMEHATH Pa3HOOOpasHbIE CHOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KaIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUH, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTENIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JENUMOCTH, Pa3JI0KEHUE HA MHOKHATEIN HaTypaJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLIUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTrpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHMS y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHus 1IEJI0r0 BbIPAXKEHUS B MHOTOUYIEH IPUBEJEHHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWICHA HAa MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymniecTBiATh pa3ioKEHUE MHOTOWICHOB HA MHOXKHUTEIM C IIOMOIIBIO BBIHECEHHs 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH claraeMblX, IpUMEHEeHUs (GopMysl COKpaléHHOTrO
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHWs pa3IMuHbIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonb3oBaTh CBONWCTBA CTENEHEW C HAaTypaJIbHBIMH MOKa3aTeNIMU JUIsl IpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsSI MpaBuUia Mepexona OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepEMEHHBIMH, MOJIB3YACh TPAPUKOM, TPUBOAUTH IPHUMEPHI PEIICHUST YPaBHEHHUSL.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layd, UHTEPHPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3aJauyd IOJIyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOMTH
rpaduxu muHenHbIX QyHKUNN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHne QyHKIMY 110 3HaYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K xoHmy oOydenunss B 8 KJjacce 0OyJaronIuiics IMOJYyYUT CIAEAYIOIMHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsATh NOHATHE apU(METHUYECKOrO KBAJAPATHOTO KOPHSA, HAXOAWUTh KBaJpaTHbIE
KOPHH, MCII0JIb3Ys IIPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OPa30BaHUs BbIPAKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWIEHAMU M allre0OpandyecKuMu IpoOsIMH.

PacknaapiBaTh KBasipaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHelHbIE, KBaIpATHBIE YPABHEHUS U paAllMOHAIbHBIE YPABHEHMS, CBOJAIIMNECA K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CHCTEMA YPAaBHEHUH PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLIEHKH, PEIIATh JINHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIbHBIE TMOHATUS U A3BIK  (TEPMUHBI,
CHMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHWe (QYHKIMHM IO 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKINN BUJA:

y = k/x, y = x2, y = X3,y = x|, y = VX, onuceIBaTh CBOMCTBA UHCIOBON (DYHKIMHK MO &
rpaduky.

K xoHmy oOydenunss B 9 kjacce OOydarONIMICS TMOJYyYUT CIEAYIOIIAE MPEIMETHBIE
pe3yabTaThl:

Yucia v BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAJIbHBIE U UPPAI[MOHATIbHBIE YHCTIA.

BoinonHaTe apudmeTrueckue NEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE MPUEMBI, BBITTOJIHATH BEIYUCICHUS C UPPALIMOHATIBHBIMU YHCIIAMU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMHU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPAaBHEHMs, CBOJSIIMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbBIE YPAaBHEHMSL.

Pemare cuctemsl IByX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YpaBHEHHUE HE SIBIISICTCS JIMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoaNTE MpocTeiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IIpUMEHEHHEeM TIpaduyecKux IMpeAcTaBlIeHUN (yCTaHaBIMBaTh, HWMEET JIM YypaBHEHHE WIH
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIbIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIOBOM HPAMOI,
3aIMCBIBATH PEIIEHUE C IOMOIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3naBate GyHKIIMHM U3Y4eHHBIX BUIOB. [loka3bIBaTh CXeMaTHYECKH PACIIOIOKEHHE Ha

KOOPIMHATHOM MI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y =kx + b,y = k/x, y = ax2 + bx +

c,y=x3,y=1X Yy = [X|, B 3aBHCHMOCTH OT 3HaueHHi1 KO>(PPHUIUEHTOB, ONMUCHIBATH CBOMCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro (yHKOHI0O 10  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIE 0CJIE10BATEIbHOCTH U MPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WICHHI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIBHOCTSIMH, B TOM UYHCIIE 33a9d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
J HaunmenoBa KosmuyecTBO 4acos DJIeKTPOHHbIE
HHUE pa3/J1e/ioB (uudposbie)
n/ U TeM B KOHGTPOJ"’ Tp alﬁcane o0pa3oBaTe/bHbIEC
. nporpaMMeI cero Hble padoThI cKHe padoThl pecypebi
4
BLHHI:;J;;E bu6moreka [IOK
1 ’ 1 https://m.edsoo.ru/7f415b
ParnmonansHabie 25 90
qucia -
Anrebpanye bubnuoreka [IOK
2| ckue 27 1 https://m.edsoo.ru/7f415b
BBIPKECHUS 90
VO — bu6moreka [IOK
3 P 1 https://m.edsoo.ru/7f415b
Y HepaBeHCTBA 20 90
Koopaunar bubnuoreka [IOK
4| bl urpadpuky. 1 https://m.edsoo.ru/7f415b
24
OyHKIMU 90
[ToBTODCHME bu6moreka [IOK
5 P 6 1 https://m.edsoo.ru/7f415b
u 00001IeHNe 90
OBILEE
KOJIMYECTBO 5 0
YACOB IIO 102

I[TPOTPAMME
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8 KUIACC

Haumenos KoJsnyecTBo yacoB
DJIeKTPOHHbIE
aHue
pasIeIon n B KonTtpoa IMpakruy | (uuppoBbIe)
n/ Tem cero bHbBIE ecKHe oOpa3oBaTtejibHbIE
n nporpaMMeI padoThI padoThI pecypcel
qutplllggclfnjl/la. bubmmorexa LIOK
https://m.edsoo.ru/7f417
KBanpathsie 15 af8
KOPHU
Yucna u
BBIYHCIICHUSL. bubmmoreka [{OK
Crenens c 7 https://m.edsoo.ru/7f417
EeJIBIM af8
MoKa3aTeaeM
Anrebpauny
eCKHe bu6moreka [IOK
BBIPAKECHUS. 5 1 https://m.edsoo.ru/7f417
KBaapatHsrii af8
TPEXUIIEH
Anrebpany
eCKHe bu6moreka [IOK
BBIPAKEHUSI. 15 1 https://m.edsoo.ru/7f417
AnreGpanyeck af8
ast IpoOb
YpaBHeHus
u bu6mmoreka [JOK
HEPaBCHCTBA. 15 1 https://m.edsoo.ru/7f417
KBanpatHeie af8
ypaBHEHUS
YpaBHeHust
u bubmuoreka [JOK
HEpaBEHCTBA. 13 https://m.edsoo.ru/7f417
CucreMsl afg
ypaBHEHUH
" ¥pasteits bubmuoreka [JOK
1 https://m.edsoo.ru/7f417
HEPABEHCTBA. 12 af8
HepasenctBa T
DyHKIMH. bubnuorexa [IOK
OcHoBHbIE 5 https://m.edsoo.ru/7f417
HOHATHUS af8
DyHKIMH. bubnuorexa [IOK
YHucnosblie 9 https://m.edsoo.ru/7f417
GbyHKITII afg
IToBTOpPEH 1 bubnuorexa [IOK
ue u 6 https://m.edsoo.ru/7f417
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‘ 00001EeHne af8
OBULIEE
KOJIMYECTBO 5 0
YACOB I1O 102
[TPOTPAMME
9 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBaH
He Pa3IeIon 1 B Konrpo Ipaktu | (uuppoBbIe)
n/ P JbHbIE YyecKue o0pa3oBaTejibHbIE
TeM NMPOrpamMMbl | cero
n padoThI padoTsl pecypchl
Yucna n bubnuoreka
1| BbIUACICHHS. [HOK
JleicTBUTENBHBIC 9 https://m.edsoo.ru/7f41
qucia 9d08
YpaBHeHud u
HEPaBCHCTBA. 1L OIEH@IHOTeKa
2 ypaBIfeHM ¢ 14 ! https://m.edsoo.ru/7f41
ONHOH 9d08
MepEMEHHO N
YpaBHeHus u bubnuoteka
3 HEpaBEHCTBA. 1 HOK
CucreMsbl 14 https://m.edsoo.ru/7f41
ypaBHEHUIA 9d08
VpapHenus u HOIEI/I(SJ'II/IOTeKa
4 EepaBeHCTBa' 16 ! https://m.edsoo.ru/7f41
€paBeHCTBA 9408
bubnuoreka
LHOK
5 Pynxunn 16 1 https://m.edsoo.ru/7f41
9d08
q bubnunoreka
HCIOBLIE
6| 1mocienoBareIbHO 1 HOK
15 https://m.edsoo.ru/7f41
crH 9dos
[ToBTOpEHME, bubnunoreka
7 000011IeHME, 1 LHOK
CUCTEMATHU3AIHA 18 https://m.edsoo.ru/7f41
3HAHUM 9d08
OBIIEE
KOJIMYECTBO 6 0
YACOB IIO 102
[TPOTPAMME

MPOLIECCA

YYEBHO-METOIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Anrebpa. 7 knacc. YueOHUK Ut 0011e00pa3oBaTeIbHBIX YUPEKICHHH, aBT-COCT.
MakapserueB FO.H., Munmatox H.I'., HemmkoB K.W. u npyrue; nox pexa. TensikoBckoro C.A.

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

Anrebpa. 7 kiacc. YueOHUK Ut 00111e00pa30BaTeIbHBIX YUPEIKICHHUH, aBT-COCT.
MakapsrueB FO.H., Munmatox H.I'., HemmkoB K.W. u npyrue; nox pea. Tensikosckoro C.A.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
e PDOIII: https://resh.edu.ru/subject/16/

e OI'AOY HIIO «Akanemus Munnpocsemenus: Poccuny;

e AO MznarensctBo «lIpocemienue»
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