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MNOSICHUTEJIbHAS 3AITMCKA
O6mas XxapaKTepHCTHKA y4edHOro npeamera «Aaredpa»

Pa6oyas mporpamMma 1o anreGpe st obydaromuxcs 7-9 Kiaccos pa3zpaboraHa
Ha ocHoBe (De/lepalbHOTO TOCYAApCTBEHHOrO —O0pa30BaTEeNbHOrO — CTaHIApTa
OCHOBHOTO 0011ero o6pa3oBaHus ¢ y4€TOM U COBPEMEHHBIX MHPOBBIX TpeOOoBaHUMH,
NpeIBABISEMBIX K MaTeMaTH4eCKOMy OOpa3soBaHMIO, M Tpagulnil POCCHUCKOTO
o0pa3oBaHus, KOTOpPbe OOECIEUMBAIOT OBNA/CHHE KIHOYCBHIMH KOMIIETeHIIUSMH,
COCTABIISIIOIMMI OCHOBY JUTsl HENPEPBIBHOrO 00pa3oBaHys ¥ CaMOPa3sBUTHSA, a TAKKE
[eNOCTHOCTh  OBIIEKyJIBTYPHOTO, NHMYHOCTHOTO ¥ IIO3HABATENBHOIO PasBATHA
obyuaromuxcs. B paGodeil mporpamme y4TeHbl WJEH M IOJIOXKCHM Konuenuuu
pa3BUTHSI MaTeMaTH4eCKoro o0pa3oBaHHS B Poccuiickoit Penmepanuu. B smoxy
umdpoBoii TparchopMaluu Beex chep UYenoBEUeCKOH ACSTENBHOCTH HEBO3MOMKHO
ctaTh 0OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM Ge3 0a30BOM MaTeMaTHYECKOM
[IOATOTOBKH. YK€ B IIIKOJIE MATEMATHKa CIIY)KUT OTIOPHBIM NPEAMETOM I U3y ICHI
CMEXHBIX JIUCIMIUIAE, a TIocje IIKONbI pealbHOH HeoOXOAMMOCTBIO CTAHOBHTCH
HETIPePhIBHOE o0pa3oBaHue, YTO Tpedyer MIOJTHOLIEHHOM 0a3oBOH
061meobpa3oBaTeNbHON MOATOTOBKH, B TOM YHCIC H MareMaTH4eckod. OTO
06yCIOBIEHO TeM, YTO B HAIIK [HH PacTeT HHCIO npodeccuii, CBI3aHHBIX C
HeMoCpECTBEHHBIM IIPUMEHEHHEM MaTeMATUKA: i B Chepe SKOHOMUKH, i B busHece,
4 B TEeXHOIOIMYECKHX 00JacTsX, i AaXe B ryMaHuTapHBIX chepax. Taknm obpasom,
KPYT IIKOJBHUKOB, IS KOTOPBIX MareMaTHKa MOXET CTaTh 3HATHUMBIM IIPEAMETOM,
pacIImpsercs.

AusreGpa sIBISETCA OIHHM M3 OINOPHBIX MPEJMETOB OCHOBHOW LIKOJBI: OHA
obecreyrBaeT W3yueHHe APYruX AMCIMIUIMH. B mepByio O4€pezb 3TO OTHOCHTCA K
TIpeIMETaM eCTECTBEHHO-HAYYHOr0 I[WMKJIa, B YaCTHOCTH K busuke. Pazpurre
IOrMYECKOTr0 MBIILIEHHS! YYaIEXcs Npu o0ydeHur anredpe cnocoGCTBYeT yCBOSHHUIO
mpeaMeToB  rymaHutapHoro mmkina. [lpakrtudeckue  yMEHMA W HABBIKH
aIre6panvecKoro Xapakrepa HEOOXONMMBI i TPy/IOBOH © TpodecCHOHATLHOU
IOOrOTOBKH IIKOJTBEHUKOB.

TpeGyst OT ydYalUXCs YMCTBEHHBIX U BOJEBBIX YCHIUH, KOHIEHTPAIUU
BHHMAHHSI, AKTHBHOCTH PA3BUTOrO BOOOpaxkeHus, anredpa pa3BUBaeT HPABCTBCHHBIC
YepThl JTUYHOCTH (HACTOHYMBOCTB, LENeyCTPeMIEHHOCTD, TBOPHYECKYIO aKTHBHOCTE,
CaMOCTOSTENHLHOCTD, OTBETCTBEHHOCTh, TPYAOI00Ue, MUCIMIUIMHY ¥ KPUTHIHOCTH
MBILIUIEHHS) ¥ yMEHIe apTyMEHTHPOBAHHO OTCTauBaTh CBOM B3MTIA/BI U yOexieHus, a
TaKKe CIIOCOOHOCTH IPUHUMATH CaMOCTOSATEIIFHBIC PEIICHHUS.

Wsydenne anre6psl mo3solseT GopMUpOBaTh YMEHHUS M HAaBBIKH yMCTBEHHOTO
Tpy[a — INIAHUPOBAHKE CBOEH paboThl, MOMCK PAlMOHAIBHEIX myTei eé BBIIOIHEHNUS,
KPUTHYECKYIO OLIEHKY pe3ylbTaToB. B mpouecce u3yqeHHs anreOpbl ILKOJIBHUKA
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JOJKHBI HAYYMTBCS M3JIaraTh CBOM MBICIH SCHO M HCHEPIBIBAIOMIC, JTAKOHUYHO U
§MKO, TIPHOOPECTH HABBIKM YETKOrO, aKKypaTHOro M TpamOTHOTO BBITTOJIHEHUS
MaTeMaTHYeCKUX 3aIiCeH.

Bajcueifimeif 3amaueli [IKONLHOTO Kypca anreOpsl ABJIAETCS Pa3BUTHE
OrMYeCKoro  MpiuieHms  ydammxcs. Camu  OOBEKThl ~ MATeMATHYECKHX
YMO32KJIIOUeHHH ¥ TPUHATBIE B anrebpe TMpaBWia MX KOHCTPYyHWPOBaHHS
Ccr1ocoGCTBYIOT (OPMUPOBAHMIO YMEHHH 06OCHOBBIBATh M IOKA3bIBATh CYXACHWUA,
PUBOJMTH YETKHE ONpe/eeHus, PasBUBAlOT JIOTHIECKYIO UHTYMILHUIO, KPaTKO 1
HATJISAHO PACKPBIBAIOT MEXaHU3M JIOTHIECKHX TIOCTPOEHMIT U yJaT UX MPHUMEHEHHIO.
TeM caMbIM anrebpa 3aHuMaeT OJHO U3 BEAyIIUMX MECT B (bopMupOBaHUU HAay4HO-
TEOPETHYECKOTO MBIIUIEHAS HIKOJBHUKOB. PackpsiBasi BHYTPEHHIOIO TapMOHHIO
MaTeMaTHKH, (QOPMHpYs TNOHMMAHME KpacoTbl M MH3AIIECTBA MATEMATHYCeCKUX
paccy)ieHuH, anredpa BHOCHT 3HAYUTEIbHBIA BKJIaJ B DCTETHYECKOE BOCIUTAHHE
yYalXcs.

Ieau u3y4deHus y4eOHOro Kypca

Anrebpa sBIsSeTCS OJHMM W3 ONOPHBIX KypcoB OCHOBHOM ILIKOJBL: OHA
oBecrieunBaeT M3yueHHe APYrMX JMCIMILIMH, KaK eCTeCTBEHHOHAaydHOro, TaK i
T'YMaHHTapHOTO IUKJIOB, €€ OCBOCHHE HeoOXO0IMMO IS TPOJOIIKEHHUs 00pa3oBaHus U
B [IOBCEJHEBHOM Ju3HU. PasButhe y OOydaromuXcs Hay4HBIX IpencTaBleHud O
IIPOMCXOXKAEHUM M CYIIHOCTH ajlreOpaudeckux abcTpakuuii, cnocobe OTpaXKeHHs
MaTeMaTU4ecKOM HayKoW SIBI€HMH ¥ IPOLECCOB B IMPHUPOAE H oO1ecTse, poiu
MAaTeMaTHYeCKOro MOJIETMPOBaHNs B HAyYHOM MO3HAHWA U B IIPAKTHKE CIIOCOOCTBYET
(HOPMUPOBAHHIO HAYIHOTO MUPOBO33PEHUS ¥ KaECTB MBIIIICHHA, HEeOOXOUMBIX JIJIs
aJanTalii B COBPEMEHHOM Iu(poBoM 0OIIECTBE.

Usydenne anreGpbl eCTECTBEHHBIM 00pa3soM obecrieynBaeT pa3BUTHE YMECHUs
HaGmoaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KpUTHYHOCTH
MBILUIEHHS, CIOCOGHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH neycTBUs U
BHIBOJB, (opMyaupoBaTh yTBepikaeHus. OcBoeHue Kypca anreGpsl obecreunBaeT
pa3BHTHE JIOTHYECKOTO MBIIUIEHHs 00yJaiomuXCsi: OHM HCTIOJIB3YIOT JeNyKTHUBHBIE U
VHAYKTHBHbIE PaccyXaeHus, 0000mIeHHe U KOHKPETH3AIHMIO, abcTparkpoBaHuE |
amanormio. ~ O6ydenwe  anrebpe  mpeamojaraer 3HAUUTENIGHBI ~ O0BEM
CAMOCTOSTENBHOM  JeSTENBHOCTH  OOYydYaloIMXCsl, II03TOMY  CaMOCTOATEIBHOC
peleHne 3a7iad eCTECTBEHHbIM 00pa3’oM SBIISCTCH peanu3anueil JedTesbHOCTHOrO
IPUHIUIIA O0yYeHUsL.

OcHoBHbBIE JJHHHH Kypca

B cIpyKType MHporpaMmbl y4eOHOro Kypca «Anrebpa» OCHOBHOW IIKOJBI
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEeJIbHO-METOAUYCCKUE JIMHUH! «Yucna u




BBIYMCICHUAY, «ANrebpandecKue BBIPOKEHUS»; «YPAaBHEHHS U HEPABEHCTBAY,
«Dynkmum». Kax/as 13 9THX CONePKATeIbHO-METOAUYECKUX INHUH Pa3BUBACTCS Ha

NPOTSDKEHHH TPEX JIeT M3y4eHHs Kypea, eCTeCTBEHHBIM 00pa3oM Neperierasch U
B3aMMOJIEHCTBYS C APYTMMH €ro JIMHUAMH. B Xozie u3ydenus Kypca o0ydqaiomumes
IPUXOJMTCS JIOTMYECKH PACcCy)KAaTh, HCIIONB30BATh TEOPETHKO-MHOXKECTBEHHBIH
A3BIK.

B CBSI3M € 3TUM I€7€c000pa3sHo BKIIOYHMTH B IPOrpaMMy HEKOTOPHIE OCHOBEI
JIOTHKH, TIPOHU3BIBAIOIIME BCE OCHOBHBIE Pas/ielibl MATEMATHYECKOro 00pa3oBaHus 1
CIIOCOOCTBYIOIIME  OBJIAJEHHI0  OOyYalONIMMHCS ~ OCHOB  YHHBEPCATHHOIO
MATEMaTHYECKOTO A3bIKa. TakuM 06pa3oM, MOXKHO YTBEPXKIATh, YTO COEPIKATEIBHOM
W CTPYKTYpHOI OCOGEHHOCTBIO Kypca «AnreGpa» sBISETCS ero HHTerpHpOBaHHBIA
XapakTep.

Comepxanue munud «YUncia W BBYMCIEHHS» CIYXHT OCHOBOM I
NATbHEHIIero M3yueHHss MATeMATHKH, CIOCOOCTBYET PasBUTHIO y OOydYarOmIMXcs
JIOTMYECKOTr0 MBIILIEHU, GOPMUPOBAHUIO YMEHHMsS TIOJIb30BAThCS alrOpUTMaMH, a
TaKKe NPHOOPETEHHIO MPAKTHYECKHX HABBIKOB, HEOOXOAMMBIX Ul IOBCEHEBHOH
KU3HU. Pa3BUTHE ITOHATHS O YKCJIe B OCHOBHOM IIKOJIE CBSA3aHO C palliOHAIBHBIMK U
MppAlMOHATBHEIME YHCIaMH, GOPMUpPOBaHHEM MPEJCTABICHUH O JEHCTBUTEIHHOM
yucite. 3aBeplueHne OCBOSHHS YHCIIOBOM JIMHIN OTHECEHO K CTaplueMy 3BeHy 001Iero
o0pa3oBaHus.

Cozepianme JByX anre0pantdecKux JHHUA — «AnreOpandecKue BEIPAKEHID)
u «YpaBHEHMs ¥ HEPaBEHCTBA» CIOCOGCTBYET (HOPMUPOBAHHIO Y OOYHarOLIMXCH
MaTeMaTHUECKOro arnmapara, HeoOXOAMMOro JMjis pelieHHUs 3a7ad MaTeMaTHKH,
CMEXHBIX IIPEIMETOB U NPAKTHKO-OPUCHTHPOBAHHBIX 3anad. B OCHOBHOH IIKoJe
yueGHBIH MaTepuall TPYIIUPYeTCs BOKPYT PAlMOHAIBHBIX BBIPAXKEHHH. Anrebpa
JIEMOHCTPHPYET 3HaYeHHUEe MaTeMaTHKH KaK A3bIKa JUIs IOCTPOCHUSA MAaTEMATHICCKHIX
MojieNielf, OMMCaHusl TIPOIECCOB W SABJIEHWH peanbHOro Mupa. B 3amaum oOyueHus
anrebpe BXOIAT TaKXe JalbHelIlee pa3BUTHE AaNrOPUTMUYECKOT0 MBIIIICHHU,
HeOoOXOJIUMOro, B YAaCTHOCTH, Ui OCBOGHHMsSI Kypca HHGOPMAaTUKH, M OBJA/ICHUE
HaBBIKAMH JIeAyKTHBHBIX paccyxaenui. [IpeoGpasoBanue CUMBOIBHBIX (OPM BHOCHT
cBOW cmerudHUUecKuMi BKIan B DasBUTHE BOOOPayKEHHs, CIOCOOHOCTEH K
MareMaTnueckoMy TBopuecTBy. Cozmepxanue (GyHKIMOHAIBHO-TpAQUIeCKOi JTNHUH
HALIEJIEHO HA TOJNyYeHHe IIKOJBHUKAMU 3HAHUH O (yHKUMAX Kak BaKHEHIIeH
MaTeMATHYeCKOM MOJIEINH JUIsl ONMCAHMSA ¥ MCCIIEI0BaHus Pa3HOOOPa3HBIX MPOLIECCOB
¥ SBIeHWI B IpUpoje U obmecTBe. V3yueHHe 3TOr0 MaTepuajia CIOCOOCTBYET
PasBUTHIO y OOyYalOIMXCS YMEHHs HCIOJb30BaTh Pas3iM4iHbIE BBIPA3UTENIBHBIC
CpelcTBa A3BIKA MAaTeMaTWKH — CJIOBECHBIE, CHMBOJHMYECKHE, rpapuyeckue. On
BHOCUT BKJaJ B (pOPMHpOBAaHUE NPEACTABIEHUH O POJIM MAaTEMaTHKH B Pa3BUTHH
LUBIJIM3ALMAU U KyJIbTYPBI.




MecTo yueOHOro kypca B yueOHOM NJIaHe

CormacHo y4eOHOMY IUTaHy B 7-9 Kiaccax wH3ydaeTrcs Y4eOHBIA Kypc
«Anrebpa», KOTOpBIA BKIIOYAET CJIEYIOLIME OCHOBHBIE pa3fellbl COJAEpPXKAHMUA:
«Yucnma ©  BEIYMCIEHUS», «AnreOpandeckde BBIpaXKEGHUA», «YDPaBHEHUS U
HepaBeHCTBaY, « DYHKLUUY.

Ha usyudenue ydeGHOro kypca «Anre6pa» orsoaurcs 306 gacos: B 7 Kiacce —

102 yaca (3 vaca B Hezenmto), B 8 kiacce — 102 vaca (3 gaca B HeZento), B 9 ximacce —
102 yaca (3 yaca B HEZIEIIO).



COJIEP)KAHME YYEBHOI'O KYPCA
7 Kaace
Yucna u ebl4Uc/ieHuUs

PanuoHajbHbIe YHCIA

Jlpo6u OOBIKHOBEHHBIE U [ECATHYHBIE, MEPEXOM OT OHOK (HOPMBI 3alHCH
npobeit K  Apyrou. [ToHsaTe panUdOHAIBHOIO YKCNA, 3allCh, CPaBHECHHC,
YHOPSJOYMBAHKE  PALMOHATBHBIX  YHCEIL. ApudmeTnueckue — JEUCTBUA €
palMOHATHHBIMY YKCIaMH. Peienue 3axad u3 peasbHON NpaKTUKW Ha 4YacTH, Ha
npoou.

CreneHb C HATypaJbHBIM IIOKa3aTeleM: OINpPeleIICHHUE, npeoOpa3oBaHue
BRIP@KEHHI HA OCHOBE OIIPEJIENICHHS, 3aIIUCh OONIBIINX YUCEN.

IIpOIIEHTHI, 3aIKCh NPOLEHTOB B BUJe APOOH 1 APOOH B BU/IE MPOLECHTOB. Tpu
OCHOBHbIE 331a4H Ha IIPOIIEHTHI, PEIICHNE 33/1a4 U3 PEAbHOM MPAKTHKH.

[IpuMeHeHWE NPU3HAKOB  JEIMMOCTH, Pa3lOKeHWe Ha  MHOXUTEIH
HaATypaJbHBIX YHCEIL.

PeajibHble  3aBUCHMOCTH, B TOM 4dcie TpsMas W oOpaTHas
MPOTIOPLHAOHATBHOCTH.

Anredpanyeckne BbIparKeHHst

IlepeMeHHBIE, YUCIOBOE 3HAYECHHE BBIPAKCHHUSA C nepeMeHHo#. JlonmycTuMbIe
3HAYeHUS TepeMeHHBIX. [IpefcTaBienre 3aBUCHMOCTH MEXy BENTMIMHAMU B BHUIC
dopmysl. Berauciaenus no Gpopmynam.

ITpeoGpasoBaniie OyKBEHHBIX BHIPDKEHHUH, TOXKIECTBEHHO PABHbIC BBIPaXKCHMUA,
mpaBuiIa Mpeobpa3oBaHus CyMM M TIPOM3BEICHUH, TIpaBHWia PaCKPBITHA CKOOOK U
TpUBeIeHNs TTOAO00HBIX CllaraeMbIX.

CroiicTBa CTENIEHN C HATYPaJIbHBIM IIOKA3aTeIIEM.

Onuowiensl U MHorowieHsl. Crermenp MHorowiena. CioXeHHe, BHIYMTaHUE,
YMHOKeHHE MHOTOWICHOB. DPOopMyITbl COKPALIEHHOTO YMHOMKEHHS: KBajpaT CyMMBI 1
kBajpar pazHocTd. PopMmysa pasHOCTH KBaJpaToOB. PasnojxeHue MHOTOYJICHOB Ha
MHOYXHUTENH.

Ypasuenun

YpaBHeHHe, KOpeHb ypaBHEHWs, NpaBwia IpeodpasoBaHus —YpaBHEHHS,
PaBHOCHJIBHOCTD YPaBHEHHUH.

JluHeliHOe ypaBHEHWE C OIHOH IePeMEeHHOW, YUCIO KOpHEeH JUHENHOTO
ypaBHEHUs, pelleHne JTHHeHHEIX ypaBHeHui. CocTaBienue ypaBHEHUH T10 yCIIOBHUIO
3ama4u. Permenne TEKCTOBBIX 3324 C TIOMOIIBIO YPaBHEHUIL.

JluneiiHoe ypaBHEHHE C JByMs TepeMeHHbIMM M ero rpaduk. Cucrema nByX
NIMHEMHBIX YpAaBHEHHH C JByMs IlepeMEHHBIMHU. PelleHne CHCTeM ypaBHEHUH
CII0co00M TOACTAaHOBKH. [IpruMephl pelleHrs TEKCTOBBIX 33/1a4 C ITOMOLIBI0 CHCTEM
ypaBHEHUH.




Koopounamut u zpagpuxu. @ynxyuu

KoopauHara ToYkd Ha mpsaMoif. YncnoBsle MpoMexyTKH. PaccTosHie Mexy
ABYMs TOYKaMH KOOPAUHATHOM MPSMOA.

IIpsmoyronpHas cucrema koopaunHat, ocu Ox u Oy. AbGcuucca W OpAMHATA
TOYKM Ha KOOPAMHATHOM Iu1ockocTH. Ilpumeps! rpadukoB, 3aiaHHbIX (GOpMYyJIaMu.
Yrenue rpadKoB peabHBIX 3aBHCHMOCTEH.

Ilonsatue ¢ynkuunu. I'paduk ¢ysxumm. CsoiictBa ¢ynknuit. JIuneiinas
¢ynkuus, e€ rpaduk. ['padux dynkiuu y = |x|. ['paduueckoe pemenne TuHERHBIX
YPaBHEHHH U CUCTEM JIMHENHBIX ypaBHEHUH.

8 knacc
Yucna u eviuucienun

KBanparueli kxopeHs u3 uucna. l[lonstue o0 uUpparMoOHAIFHOM YHCIIE.
JecaTruunble NpHONVOKEHUS HppanMOHATIBHBIX uucesl. CBOMCTBA apupMETHIECKUX
KBaJIPaTHBIX KOPHEH ¥ UX NPUMEHEHHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUHN U
BBIYUCIICHUSIM. [leicTBUTEIBLHBIE YHCIIA.

Crenens ¢ niestsIM nokasaTeneM u e€ coiictBa. CTaHgapTHas 3aIllUCh YUCIIA.

Anzebpauueckue evipasicenusn

KBagparHelii TpEXUIIEH; pa3ioKeHHe KBaJPaTHOTO TPEXUIeHA Ha MHOMXKHUTEIH.

Anrebpanyeckass 1po0b. OCHOBHOE CBOWCTBO aire0pamvyeckod JpoOH.
Cnoxenue, BbIYMTAHUE, YMHOXEHHe, JelleHHe anreOpandeckux JpoOeil.
PanmonanbHele BEIpaXKeHUs U UX NpeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBangpatnoe ypaBHeHue, hopMyiTa KOpHEl KBaJpaTHOTO ypaBHeHus. Teopema
Buera. Penienrie ypaBHeHUH, CBOAAIINXCS K IMHEHHBIM ¥ KBasipaTHEIM. [IpocTreiinme
IpoOHO-pallMOHATIBHBIE YPaBHEHHUS.

I'pacduueckass uHTEpIpeTALVs YPaBHEHUN C JABYMs IEPEMEHHLIMH U CHCTEM
JMHEHHBIX YpaBHEHWH ¢ [IByMsI IIepeMeHHBIMH. [IpUMepsl pelieHus CHUCTEM
HEJIMHEUHBIX YPABHEHUH ¢ IByMs IIepeMEeHHEIMH.

Pemrenne TEKCTOBBIX 33124 alNreOpandecKiuM CIIOCO00M.

YucioBple HepaBeHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OHOW IepeMeHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIWHelHble HepaBeHCTBA C OJHON TNepeMeHHOIA.
CucreMsl TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynukyuu

ITonstre Gynkmyum. O6nacTe onpeneseHns 1 MHOXKECTBO 3HAYEHHM (DYHKIMH.
CrniocoOsb! 3amaHust (pyHKITHIMA.

I'padux bynkuun. Yrenwe cpoiicts (ynkuuu no eé rpaduxy. ITpumeps
rpaduKoB QyHKIUH, OTpaXKAIOMINX peabHBIE TIPOIIECCHI.




@DyHKIMKM, ONMCHIBAIONIME TMPAMYI0O ¥ OOpaTHYIO IPOIOPLHOHATBHBIE
3aBHCHMOCTH, UX rpapuku. OyHkuuu y = x4, y = X, y = \x, y = |x|. T'paduueckoe
pellieHre ypaBHEHHH U CHCTeM yYpaBHEHUIL.

9 knacc
Yucia u eviuucieHusn

JleiicTBHTE/IbHBIE YHC/IA

PalyioHalbHBIE YKCIIA, MPPAlMOHANbHbBIE YUCiIa, KOHEYHble M OecKOHEeuHble
JECATHYHBIE IpoO0H. MHOXKECTBO AeHCTBUTENIBHBIX YHCEIT; IeHCTBUTEIbHBIE YHCIIa KaK
OecKOHEYHBIE AeCATUYHBIE JPOOH.

B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXJYy MHOXKECTBOM IEHCTBUTEIBHBIX
yucen W KoopauHatHOM  npsmoil. CpaBHeHMe — NEHCTBUTEIBHBIX  YHCED,
apupMeTHdeCcKre IeHCTBUA C IeHCTBUTEIEHEIMUA YHCTaMH.

H3mepenusi, npubJIHKEeHHSs], OEHKH

Pa3smepsl 0O0BEKTOB OKpYXAlOIIEro Mupa, JJIUTENbHOCTh IIPOIECCOB B
OKPY’KaroLIEM MUDE.

[TpuGnmmkéHHOe 3HAUYeHHe BEeIUYMHBI, TOYHOCTh NpHOIKeHus. OKpyrieHue
yucen. [IpukuaKa 1 OLeHKa pe3yIbTaTOB BEIUYMCIICHH.

YPHBHGHH}I U HepaeeHcmea

YpaBHeHus ¢ OJHOH NMepeMeHHOMH

Jlunelinoe ypaBHeHMe. Pelienre ypaBHeHUH, CBOASIIUXCS K JIMHEHHBIM.,

KBagpatHoe ypaBHeHue. PerieHue ypaBHEHUM, CBOJASAIIMXCS K KBaJPaTHBIM.
bukBagparHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHWH TpeThed W 4YeTBEPTOM
CTETICHEH pa3ioKeHUEM Ha MHOXHUTEIH.,

Pemenue npoOHO-paMOHANBHBIX YPABHEHUM.

Perrenne TeKCTOBBIX 3a/1a4 anredpanyecKuM METOIOM.

Cucrembl ypaBHEHUH

VYpaBHeHHe ¢ JABYMs TepeMeHHBIMU U ero rpaduk. Pemenme cucteM ABYX
JMHEWHBIX YpaBHEHHI C ABYMs IepeMeHHbIMU. Pelenue cUCTeM JBYX ypaBHEHH,
OJHO M3 KOTOpPBHIX JIMHEHHOe, a Jpyroe — BTOPOH cTeneHu. I'paduueckas
MHTEpIIpeTalis CUCTEMBl YPaBHEHUM C IBYMsI IIEPEMEHHBIMH.

PerieHre TEKCTOBBIX 3a/1a4 alre0OpandecKuM CrocoOoM.

HepaBencrBa

YucnoBele HEPaBEHCTBA M MX CBOMCTBA.

Pemienue NUHEHHBIX HEpaBEeHCTB C OJHOM NepeMeHHOW. PeleHune cucreM
JMUHEHHBIX HEPaBeHCTB C OAHOM mepemeHHod. KBazpaTHele HepaBeHCTBA.

I'paduueckasi WHTepIpeTalusi HEPaBEeHCTB M CUCTEM HEPABEHCTB C JIByMs
TIepeMEHHBIMH.

Dynkyuu




KBanparuunas ¢ynkuus, e€ rpadpuk u csoiictBa. Ilapaboma, kKoopauHATHI
BEPILUMHEI 1apaboJibl, 0Cb CAMMETPUHU NapaboJIbl.

I'paduku Gyskumii: y = kx,y =kx +b,y = %,y =x3,y =x,y = |x| u ux

CBOMCTBA.
HQucnoevie nociedosameibHocmu

Onpenenenne U cnocoObl 3aJaHNs YHCJIOBBIX NOC/AeJ0BaTeJIbLHOCTEH

[TonsiTie 4YHMCIOBOM IOCNENOBATENBHOCTU. J3aJlaHUEe I10CIIEe0BATEIbHOCTH
peKyppeHTHOH dopMyioi U popMys10ii n-ro YieHa.

Apudmernyeckasi U reoMeTpHYECKas NPOrpeccHH

Apudmerrueckass U reomerpuueckas nporpeccur. DopMyibl n-ro 4ieHa
apu(MeTHIECKON U reOMETPUYECKOU IPOrpeccHii, CyMMbl EPBBIX N 4IEHOB.

N3o0paxkeHne 4YIeHOB apu(MeTHdecKod W TeOMEeTpPUYECKOH Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM ITOCKOCTHU. JIMHEWHBIA W SKCIIOHEHIMAIBHBIM POCT.
Crno>xHble IPOLEHTHI.



IJIAHUPYEMBIE PE3YJIBbTATHI OCBOEHUS YYEBHOI'O
INPEAMETA «MATEMATHKA»

OcBoenue yue6HOro npeamera «MaTtemaTuka» obecrneunBaeT JOCTHKEHHE Ha
YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMs CIIEAYIOIIHX THIHOCTHBIX, METAlPeIMETHBIX
¥ TIpeIMETHBIX 00pa30BaTelbHBIX PE3yIbTaTOB:

JIHYHOCTHBIE PE3YJ/IbTAThI

JIM4HOCTHBIE pe3yJbTaThl OCBOGHHS IPOrpaMMbl Y4eOHOro IpeAmeTa
«MaremaTHKa» XapaKTepU3yrTCs:

IlaTpuoTHYecKoe BOCHIHTAHHE:

TpOSIBJIEHHEM MHTEpeCa K MPOLIIOMY ¥ HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHHUAM POCCHICKIX MaTEMATHKOB ¥ POCCUMCKOM
MaTeMaTHYeCKO! IIKOJIBI, K MCIOIB30BaHUIO 3TUX JOCTHXKEHWH B APYTHX HayKaX U
NpUKIaIHBIX chepax.

I'pasxkaaHckoe U AyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:!

TOTOBHOCTBIO K BBITIOJTHEHHIO 00s3aHHOCTEN IpaKIaHWHA U peaju3alud ero
1paB, IPECTABIEHHEM O MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMIHBIX
CTPYKTYp, SBJEHHUH, TIPOLEIYP TPAXKAAHCKOro o0IecTsa (BBIOOPHI, ONPOCHL U TIP.);
FOTOBHOCTBIO K OOCYKACHHIO ITUYECKHX MHPOOJEM, CBA3AHHBIX C IPAKTHYECKUM
MpUMEHEHHEeM IOCTWXKEHUHM HayKH, OCO3HAHHEM BAXHOCTH MOPAJbHO-3THYECKUX
IPUHIIUIIOB B IEATEIBHOCTH Y4EHOTO.

TpyaoBoe BocnnuTaHHKE:

YCTAHOBKOW Ha aKTUBHOE Yy4acTHe B pEIUeHHH TPaKTUYeCKUX 3azad
MaTeMAaTUYECKOM HampaBlIeHHOCTH, OCO3HAHHMEM BaXKHOCTH MAaTeMaTH4eCKOIro
00pa3oBaHMs Ha TPOTSHKEHHH BCeil JKU3HM JUIA yCNEIHOH MPo(peCcCHOHAIBHOM
NeSTeHOCTH M DPAa3BUTHEM HEOOXOAMMBIX yMEHHMid; OCO3HAHHBIM BBHIOOPOM |
MOCTPOEHUEM HHIMBHUIYaIbHON TPaeKTOpuM OOpa3oBaHMS U JKM3HEHHbIX IJIAHOB C
y9IETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX IOTPEOHOCTEN.

JcTeTHYecKoe BOCIIHTAHHE:

CIOCOOHOCTBIO K  OMOILIMOHAJBHOMY M SCTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pELIeHUH, pacCyXIEeHUH, YMEHHIO BHUJIETH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTHU B HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHHS:

OpUEHTAaIMeil B [JEATeNbHOCTH Ha COBPEMEHHYIO CHCTeMY Hay4HBIX
TpeCTaBleHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4EIOBEKa, NPUPOIBI U
oOmecTBa, MOHMMAHMEM MATeMaTHYecKOW HayKd Kak chepsl YeloBEeYeCKOH
NeATeNLHOCTH, 3TAlloB €€ pa3BUTHS M 3HAYMMOCTHM Ul Pa3BUTHS LUBUIN3AIMN,
OBNIAJICHHEM $3BIKOM MAaTeMaTHKA W MaTeMaTHYecKOW KyJbTypOd Kak CpelcTBOM
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[IO3HAHUS MHpPa; OBJIAJIEHUEM [POCTEHIINMU HABBIKAMHM HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH.

®dusnueckoe BocnuTaHue, (OpPMHPOBaHHE KYJIbTYpPbl 310pPOBbSi H
IMOIMOHAJIbHOIO GJIAaronoJyyus:

FOTOBHOCTBIO IPUMEHSATh MaTeMaTHYecKHe 3HaHMs B HMHTEpecax CBOEro
370pOBBS,  BEJEHWs  300poBoro  obpasa  JKW3HM  (340pOBOE  IIMTaHHE,
cOaTaHCHPOBAHHBIN PEXKKUM 3aHSTUIN 1 OTABIXA, PETy IApHas (pU3MIecKas aKTHBHOCTD);
c)OPMHUPOBAHHOCTHIO HABBIKA Pe)IeKCHH, IPU3HAHMEM CBOErO NpaBa Ha OLIMOKY M
TAKOT'0 e MPaBa JAPyroro 4eIoBeKa.

JKoJ0ornYecKoe BOCIIHTAHHE:

opHeHTaluel Ha IpUMEHeHHe MaTeMaTHYeCKHX 3HAaHUM JUIs pelleHns 3a1a4 B
061acTH COXPAHHOCTH OKPY)KAloIIeil cpebl, IIaHMPOBaHUs IIOCTYIIKOB U OLEHKH UX
BO3MOKHBIX TIOCTEACTBUM Mg OKpyXarolleil cpejsl; OCO3HaHHEM TJI06aIbHOIO
XapakTepa SKOJIOTHYECKUX NMPOOIEM U IIyTeH MX PEIIeHHU.

JIMYHOCTHBIE Pe3yabTAThI, 00ecneynBalOIHe aAaANTANHI0O 00y4aroIerocs
K H3MEHSIOLHMCS YC/IOBHSAM COLHAJILHON H NPHPOAHOM cpelbl:

TOTOBHOCTBIO K JIEHCTBMSM B YCIOBHSX HEONPEIEeNEHHOCTH, IIOBBHIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH depe3 NPAKTHYECKyIO JeATeNbHOCTh, B TOM YHCIe
YMEHHE YUUThCS Y APYTHX JIFofeH, MproOperaTh B COBMECTHOM [AeSTeIbHOCTH HOBbIE
3HAHWS, HABBIKA M KOMIIETEHIIMM W3 OMNbITAa JPYTHX; HEO0OXOJUMOCTBIO B
(GOpMHUPOBAHUK HOBBIX 3HAHWH, B TOM uHcie (DOpMyIMpOBATH HIEH, MOHATHS,
runoressl 00 00BEKTax M SABJIEHUSAX, B TOM YHUCIEe paHee He M3BECTHBIX, 0CO3HABATH
neGUIUTEl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIIPUHMMATH CTPECCOBYIO
CHTYyallMI0 KaK BBI30B, TpeOyloUUi KOHTPMEp, KOPPEKTHPOBaTh MPUHHUMACMBIC
pelieHuss W JOeHcTBHS, (GOpPMyNMpOBaTH M OLEHMBaTh PUCKA M TOCIEICTBUS,
(hopMHpPOBATH OIBIT.

METAIIPEJJMETHBIE PE3Y/JIbTATBI

MeranpenMeTHbIE Pe3yIbTATHl OCBOEHHS IPOrpaMMEl ydeGHOro mpeamera
«MaremMaTuKa» XapaKTepU3yIOTCs OBIaJeHHEM YHUBEPCAILHBIMY 03HABATEIbHBIMU
NeHCTBUAMH, YHHUBEPCATHHBIMU KOMMYHHKATHBHBIMH NeCTBUSMH "
YHUBEPCAIBHBIMH PETrYJIATUBHBIMH JE€HCTBUIMH.

1) Ynueepcanvhvie noznaeamenvHvie deticmeus obecnewusaom hopmuposanue
6a308bIX KOZHUMUBHBIX NpoOYeccos obyuarowuxcsi (oceoeHue memooos NOZHAHU
OKpYIICalowe20 Mupa, NPUMEHEHUe JNO2UYeCKUX, UCCIe006amensCKux onepayui,
ymeHuii pabomambe ¢ ungopmayuetl).

Baszoebie 10zuneckue oeiicmeun:
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. BEISIBIISITH u XapaKTepU30BaTh CYILECTBEHHBIE IPpU3HAKU
MaTeMaTHUYeCKUX  OOBEKTOB, IIOHATHH, OTHOIIEHMH  MEXIYy  MOHATHIMHY;
(hopMyITHpOBATE ONPEENCHHUS TIOHSTHIA,

o yCTAaHABJIMBATh CYLIECTBEHHBIM NPH3HAK KilaccHU(UKalUd, OCHOBaHM
17151 0000IIEHNS ¥ CPaBHEHUS, KpUTEPHH ITPOBOIMMOTO aHaIN3a,

@ BOCIIPUHUMATH, (OPMYIHPOBaTh M IIPeoOpa3OBBIBATH  CYKICHUS:
yTBepIUTENbHEIE U OTPHIIATENbHbIC, eAUHUYHBIE, YACTHBIE ¥ OOLIHe; yCIOBHBIE,

° BBIABIATH  MaTeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBS3U H
npoTuBopeunsi B (paKTax, MAHHBIX, HAOMIONECHWAX U YTBEPXKACHHUAX; IMpPEIarath
KPUTEPHH YIS BBISBICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEHHH;

° nenarbh BBIBOLBI C KCIIONE30BAHUEM 3aKOHOB JIOTHKW, NEAYKTHUBHBIX M
VH/IyKTHBHBIX YMO3aKIIOYEeHUH, yMO3aK/IFOUEHHUH 110 aHATIOTHH;

® pa3bUpaTh NOKA3aTeNbCTBA MATEMATHUECKUX YTBEPKIEHHUH (IPSIMBIC H OT
MPOTHBHOIO),  IPOBOJHUTH  CAMOCTOATENbHO  HECIOXHBIE  JI0Ka3aTesbCTBa
MaTeMaTH4ecKuX (PaKkToB, BHICTpaWBaTh APryMEHTAlMIO, MPUBOIUTH IMPUMEPbI U
KOHTPIIPAMEpBI; 000CHOBBIBATH COOCTBEHHEIE PACCyKACHUS,

o BBIOHpATh crioco6 pelneHns y4eOHOU 3afaun (CpaBHHBATH HECKOJIBKO
BApPUAHTOB PEIleHHs, BEIOUpaTh Haubosee MOAXOMIIHA C YUETOM CaMOCTOATENBHO
BBIJI€JICHHBIX KPUTEPHEB).

Bazoevle uccnedosamenvckue oeicmeusn:

e JICIIOJIb30BATh BOIIPOCH! KAK MCCIE0BATENbCKUN HHCTPYMEHT IIO3HAHMS;
dbopMyIMpoBaTH  BOMPOCE,  (UKCHpyIOIMe  TpOTHBOpeYHe,  Mpobiemy,
CaMOCTOSTEIbHO YCTAaHABIMBaTh KMCKOMOE M JaHHOe, (OpMUpOBATH T[HUIOTE3Y,
apryMEHTHPOBaTh CBOIO TIO3MIMIO, MHEHHE; MPOBOAWUTH IO CaMOCTOATENILHO
COCTABIEHHOMY IUIAHY HECIOXHBIM 3KCIEPUMEHT, HEOOJBIIOE HCCICJOBAHUE I10
YCTaHOBJICHHIO OCOGEHHOCTEH MaTeMaTHIeckoro 00BeKTa, 3aBUCUMOCTEN OOBEKTOB
MEXIy cOOOM;

e CaMOCTOSITEIBHO (POPMYITHPOBATh 000OIIEHMS U BBIBOIBI 10 pe3yiIbTaTam
NpoBeAEHHOI0 HAOIIOIeHN)s, UCCITeOBAHNS, OLIEHUBATE [IOCTOBEPHOCTD MOy4E€HHBIX
PE3yJIBTATOB, BEIBOZOB M 00001EHM A,

. IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKe BBIABUTaTh
TIPEIOJI0KEHHS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Paboma c ungpopmayueii:

o BBISIBJISITh HENOCTATOYHOCTH M M30BITOYHOCTH MH(OPMAIWH, TaHHBIX,
HeOOXOAUMEBIX JUISl pellieHts 3a1auH,

o BLIOMpPATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh W UHTEPIPETHPOBATH
HG(OPMALIUIO Pa3IMYHbIX BULOB U GOPM Npe/ICTaBIeHHUS;

4 BeIOMpaTh (opMy mNpeAcTaBleHdss HMHGOPMalMKM U HIUIIOCTPUPOBATH
pelllaeMBble 3a/1a9M CXEMaMH, JarpaMMaMu, HHOH rpaduKol ¥ MX KOMOMHALMAMY,
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o OLIEHMBATh HAA&XHOCTh MH(POPMAIMM 10 KPUTEPHSIM, IPeII0KEHHEIM
YYHUTEIEM WIHA C(hOPMYITUPOBAHHBIM CaMOCTOSTEBHO.

2)  Vuueepcanvnvie — kommynuxamuenvie — Oeticmeus — obecneuueaiom
CchoOpMUPOBAHHOCMb COYUATTLHBIX HABLIKOB 0DYUAIOUJUXCS.

Obwenue:

. BOCIIPUHUMATh U (OPMYJIHPOBATh CYXAECHHUS B COOTBETCTBHUH C
YCIOBHSMHU M LENsIMH OOIIEHUSs; SCHO, TOYHO, 'PAMOTHO BBIPAXXaTh CBOK) TOYKY
3peHHs B YCTHBIX M IHCBMEHHBIX TEKCTaX, [JaBaTh IOSCHEHUSI IO XOLYy pPEIICHHS
3a[a4u, KOMMEHTHPOBATh IIOJY4YEeHHBIH pe3yNbTaT;

. B Xoje 0OCYyXIeHHS 3aJaBaTh BOINPOCH IO CYIIECTBY 00CYXaaeMoii
TeMBI, TIPOOJIeMbl, pelraeMoil 3aqadyr, BBICKA3BIBATH WIEH, HAIEJEHHBIE HA IOMCK
pelleHNs; COIIOCTABIISATh CBOU CYXEHHUS C CYKISHUSIMHU IPYTHX yYACTHUKOB IUAJOra,
06Hapy KHUBaTh pa3/InuKe ¥ CXOACTBO MO3ULHUH; B KOPPEKTHOMU hopme HOopMyTHpOBaTh
pa3HoOrIacus, CBOU BO3PAKEHHUS;

o NpPEACTaBIsATh  Pe3ylbTaThl  pelIeHUs  3allayd, OKCIIePUMEHTa,
MCCIIEIOBAHMS, IIPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (JOPMAT BEICTYIUICHUS € YIETOM
3a7ia4 Ipe3eHTaluy 1 OCOOSHHOCTE! ayAUTOPHUH.

Compyonuuecmeo:

® IIOHMMaTh ¥  HUCIONB30BaTh  IPEUMYIIECTBA  KOMAaHOHOH W
WHIUBUIYaJbHOW pabOThl TpH pelleHUH Y4eOHBIX MaTeMaTHYeCKUX 3ajad;
NPUHMMATh LEJIb COBMECTHOM  JESATENbHOCTH, IUIAHUPOBATH  OPraHHU3alHIo
COBMECTHOM paboThl, pacmpeznensTb BUAbl paboT, [JOroBapHBaThCs, OOCYXKIATh
TIPOLIECC U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJIEH;

o y4acTBOBaTh B TIpynnoBbIX (opMax palboTel (oOcyxupeHus, oOMeH
MHEHHUSMH, MO3rOBbl€ IUTYPMBI M [p.); BBINOJHATH CBOK 4YacTh pabOThl H
KOOPJIMHUPOBATH CBOU ACUCTBUS C APYTHUMHU WICHAMH KOMaHIbl; OLIEHHBATH KA9€CTBO
CBOEro BKJaJa B 0OLIMI MPOAYKT [0 KpUTEPHUSIM, cHOpMYyTHPOBAHHBIM Y4aCTHUKAMM
B3aUMOJEHCTBHUS.

3) Vuusepcanvhvie pezynamueneie Oeiicmeus obecneuusaiom Gopmuposanue
CMbICNIOBbIX YCIMAHOBOK U JHCUIHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopzanusayun:

. CaMOCTOSITEIbHO COCTaBIIATH IUIAH, aITOPUTM PELIeHUs 3aaa4n (HId ero
4acTh), BRIOMPATh CIIOCO0 peIIeHus C YUETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh M KOPPEKTHPOBATH BapUaHTHI PELICHUN ¢ yIETOM
HOBOM HHGOpMAITHH.

Camokonmpons:

® BIaJEeTh CIIOCOOaMH CaMOIPOBEPKH, CAaMOKOHTPOJIL IIpolecca W
pesyibTaTa pelleHuss MaTeMaTHYeCKoi 3a1a4H;
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o IpPEABUAETh TPYOHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTH IMPH pPELICHUH
3a7la4i, BHOCUTb KOPPEKTUBBEl B IEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaliIeHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

° OLIEHUBATh COOTBETCTBHE Pe3yJbTaTa AesTeIbHOCTH IIOCTAB/ICHHOM LIeNH
M YCIIOBUSM, OOBSICHATH MPUYMHEI JOCTYIKEHUS WM HEJOCTVDKEHUS e, HaXOAUTh
ourOKy, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3YJ/IbTATbI

OcBoenue yueOHOro Kkypca «Anrebpa» Ha YypOBHE OCHOBHOIO OOILIEro
o0pa3oBaHus [ODKHO oOecreuMBaTh JOCTHIKEHUE CIEAYIOIIMUX IpPeAMETHBIX
o0pa3oBaTeIbHBIX PE3yIbTATOB:

7 Kiaacce

Yucna u eviuucnenusn

o BEINONHATE, coueTasi yCTHBIE M MUCHbMEHHBIE IPUEMBI, apr(PMETUIECKUE
HDeWCTBHUS C palliOHAIEHBIMH YUCIIaMH.

e HaxonuTe 3Ha4eHMsI YUCIIOBBIX BBIPAXKEHUM; IPUMEHATE pa3HOO0pa3HbIe
CrocoObl U MPUEMBl BBIYMCIIEHHS 3HAYeHHH APOOHBIX BBIPAXKEHMM, COAEpIKAIIHX
OOBIKHOBEHHBIE U IeCITUYHBIE IPOOH.

o [lepexomuth OT oxHOW (GopMBI 3amMcH YUCeN K JOPYro
(mpeoOpa3oBBIBaTh JECATHUYHYIO [JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECSITUYHYIO, B YACTHOCTHU B OECKOHEUHYIO JECATUUHYIO IpO0h).

. CpaBHMBATh U yHOPSIOYUBATEH pAllMOHAIBEHBIE YHCIIA.

. Oxpyrnare uucra.

. BeinonHATe NPUKHAKY KM OLEHKY pe3ysibTaTa BBIYMCIEHWH, OLIEHKY
3HAYeHUH YUCIIOBBIX BBIPAXKSHHM.

J BEINIONTHATE AeMCTBUS CO CTENEHSIMH C HaTypaIbHBIMU ITOKA3aTEIISIMH.

. IIpuMeHATP DNpPHU3HAKW JEIAMOCTH, Ppa3lIOXKEHHEe Ha MHOXHUTEIH

HaTypaJIbHBIX YHUCEJL.

o PemaTe npakTUKO-OpHEHTUPOBAHHBIE 3a/1a49H, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IIPONOPLUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTaMHM; WHTEpPIIPETUPOBATh
pesysnbTaThl pelleHds 3afjad ¢ yuy&ToM OIpaHWYEeHHH, CBS3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue eévipasicenusn

e Hcnonp3oBars anreﬁpauquKylo TEPMHUHOJIOTHDO MW  CHMBOIIMKY,
I[IPUMECHSTH €€ B nponecce OCBOCHHUA yqe6Hor0 MaTepualia.

® HaXOI[HTB 3HaA4YCHHUA 6YKB6HHLIX BLIpa}KeHHﬁ IpH 3aJaHHBIX 3HAYCHHAX
NEPEMEHHBIX.
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. BemonuaTe 1npeoOpa3oBaHMsS LENOr0 BEIPAXKEHHS B MHOTOYWIEH
IPUBEICHUEM ITOJNOOHBIX CllaraéMbIX, PaCKpBITUEM CKOOOK.

o BEImonHATs yMHOXEHHE OJHOYIeHAa Ha MHOTOUYIEH W MHOrodJieHa Ha
MHOTOYJIEH, IIPUMEHATH (OpMYJIBI KBaapaTa CyMMBI H KBaJipata pasHOCTH.

® OcymiecTBIATh pa3noXeHne MHOTOYWIEHOB HAa MHOMKUTEIN C IOMOIIBIO
BBIHECEHMS 3a CKOOKM 00ILIero MHOXXHTENS, IPYNIIHPOBKH CllaraeMbIX, MPUMEHEHHU
(GopMyJ1 COKPAIIEHHOTO YMHOXEHHS.

. ITpuMeHATh TpeoOpa3oBaHWs MHOTOWICHOB IJIsl PELIEHHs pa3uYHBIX
3a71a4 U3 MaTEMaTUKHU, CMEXHBIX IPEMETOB, U3 pealbHON MPAKTHKH.

° Hcrnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpalbHBIMU IOKA3aTENIMHU IS
npeoOpa3oBaHus
BBIpQKEHUM.

Ypaeuenua u nepagencmea

° Pemars nuHeliHBIE ypaBHEHUS C OJHOW IEpEMEHHOM, MPUMEHSS MPaBUIIa
IIepexoJia OT UCXOJHOIO ypPaBHEHHS K paBHOCUIbHOMY eMy. IIpoBepsITh, SIBIIseTCS JIH
9HUCJIO KOPHEM YPaBHEHMUS.

° IIpumeHATH rpaduyueckue METOABI IPU PELISHUH JTMHEHHBIX YpaBHEHUI
U X CHCTEM.

o ITonGupaTh mpuMepsl Tap YHCeN, SBISIOIIAXCS pElIeHHEM JMHEHHOro
YpPaBHEHHS C JBYMS IIEpPEMEHHBIMHU.

° Ctpouth B KOOPAUHATHOU IJIOCKOCTU IpadMK JTMHEWHOTO ypaBHEHHS C
ABYMS TIEPEMEHHBIMH; IIOJb3YsACh TpaUKOM, TPHBOJUTH IIPUMEPBl PEIIEHHS
ypaBHEHHS.

° Pemrate cucTemsl AByX TUHEUHBIX YPaBHEHUH C JBYMS [EPEMEHHBIMHE, B
TOM YHCIIE IpaUIeCcKH.

o CocraBnaTe ¥ pemarh JIUHEHHOE ypaBHEHHE WM CHCTEMY JIHHEHHBIX
YPaBHEHHH 110 YCIIOBUIO 3aJla4, HHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM
3aJlaud [IOJyUeHHBIN pe3ynbTarT.

Koopounamet u zpaghuxu. @ynxyuu

o M306paxxaTh Ha KOOPAMHATHOH IPSMON TOYKH, COOTBETCTBYIOLIWE
3aJaHHBIM KOOpJAHMHATaM, JIy4d, OTpPEe3KH, WHTEpBajbl, 3allUCHIBATh YHCIIOBBIE
IIPOMEXXYTKH Ha alreOpandeckoM s3bIKe.

o Orme4yaTp B KOODAMHATHOM IUIOCKOCTH TOYKH IO  3aJaHHBIM
KOOpJIMHATaM; CTPOHMTh Ipad¥Ky JIUHEUHBIX QyHkuui. CTpouTs rpaduk QyHKIMHU
y=lx.
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o OmuceiBaTe ¢ IMOMOIIBIO (GYHKIHMN H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpEMs, PpACCTOSHWE, I[IeHA, KOJMYECTBO, CTOMMOCTE;
TIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM paboThL.

® Haxonuts 3HaveHre (GyHKIUY [0 3HAYEHHMIO €€ apIyMEHTA.

® [TonuMats rpaduyeckuii  CcHOCOO MpEACTaBICHUS M aHaIM3a
HMH(OPMAIIHH; U3BIEKATh ¥ HHTEPIPETHPOBATh HHPOPMALIKIO U3 TPaQUKOB PeATbHBIX
IIPOLIECCOB U 3aBUCUMOCTEI.

8 knacce

Yucha u éviuucienus

° Hcnonp3oBaTh HayvaJIbHbBIE MIpeICTaBICHUA o MHOYKECTBE
NEHUCTBUTENIEHBIX YHCEN [l CpaBHEHHs, OKPYIJIEHHWsS W BBIYUCICHHUH; H300pakarh
NEeWCTBUTEIBHBIE YUCIIA TOYKAMH HA KOOPAUHATHOU IPSMOIA.

° ITpumensTs noHATHE apuPMETHIECKOro KBaJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, MCIIOJB3Yysl IpPU HEOOXOAMMOCTH KaJIbKYJISTOP; BBITOJHATE
npeoOpa3oBaHys BEIPAXKEHNH, CoNepKaluX KBaApaTHbIe KOPHH, HCIIONIB3Ysl CBOWCTBA
KOpHEH.

° Hcnonb30BatTh 3aMUCH OOJIBITHAX W MAJIGIX 9HCEN ¢ IIOMOLIBIO AeCATUIHBIX
npoGeit u creneneit yncna 10.

Anzebpauueckue evipasicenusn

J IIpiMeHATh TMOHSATHE CTENEeHM C LEeIbIM ITOKa3aTelleM, BBIOIHATE
npeoOpa3oBaHysl BEIPAKEHHUH, COIepIKAINX CTETIEHH C LIENIBIM IT0Ka3aTelleM.

. BEIONHATE ~ TOXKAECTBEHHBIE  MpeoOpa3oBaHUs  PAIllMOHABHBIX
BBIPQ)XEHUI Ha OCHOBE IpaBMJ AEHCTBHI HaJ MHOTOWIEHAMHU U are0pamvecKuMu
IOpoOsSMH.

o PackianpiBaTh KBaJpaTHBIM TPEXWICH Ha MHOXKHTEIH.

o [IpumMenaTs npeoOpa3oBaHUs BBIPOKECHUM MJISI PEIICHHS pa3IHIHBIX
3a/1a4 U3 MAaTeMaTUKH, CMEXHBIX IPEJIMETOB, U3 PEANbHOMN MPAKTHKH.

Ypaeuenus u nepasencmea

. Penrate nuHeliHbIe, KBaZipaTHBIE YPaBHEHUS U PAllUOHAJIBHBIE YPaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHH C IBYMs [Te€pEMEHHBIMH.

o IIpoBosuTe mpocTEHIINME HUCCIENOBaHUS YpaBHEHHHA W CHUCTEM
YpaBHEHHW, B TOM 4YHCIe€ C IIpUMEHeHHWeM TrpapUIecKuX MpeaCTaBICHUN

(ycraHaBIMBaTh, UMEET JIM YPABHEHHE WM CHCTEMA YPABHEHUM PEIIEHMS, ECIIM HMEET,
TO CKOJBKO, U TIp.).
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o IlepexonuTs OT CIOBECHON (HOPMYITMPOBKH 3aa49H K €€ anreOpanveckoi
MOJENTM C TOMOIIBIO COCTABJIEHWS YpaBHEHHsS WIM CHCTEMBl ypaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUY C KOHTEKCTOM 3a/1auyl IIOJTyYEeHHBIH pe3yJIbTar.

o IIpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JUIS CPABHEHHUS, OLCHKH;
pemarh JIMHEHHBIE HEpaBEeHCTBA C OJHOW TepEeMEHHON M MX CHCTEMBI, 1aBaTh

rpaguyuecKyro H/UIFOCTPALMI0O MHOXKECTBA pElIEHUMH HepaBeHCTBA, CHCTEMBI
HEepPaBEHCTB.

Dyuxyuu

. [loHnMaTe W WUCTONB30BaTh (YHKUUOHAIBHBIE TIOHATHS U  S3BIK
(TepMMHBI, CHMBOJHYECKHe OOO3HAYEHHS); ONPENENsATh 3HAYEHHE (QYHKIUH IIO
3HAYEHHIO apryMeHTa; ONpeelsTh CBOHCTBA (QYHKIMH 1O e€ rpaduKy.

r k
. Crpouts rpadukd >IeMEHTapHBIX (QYHKOUH Bupa y = =y = %2,

y = x3,y = +/x,y = |x|; onuceiBaTh cBONCTBA YMCIOBOI DYHKIMH IO e rpaduKy.

9 knacc
YQucna u evtuucienHusn
® CpaBHHBaTh ¥ YHNOPSANOYMBATH pPALMOHAJBHBIE U HppaloHalIbHbIE
JHCIIa.
® BemonsATe apudmMeTHyueckue NeHCTBHS C PAlHOHAIBHBIMU YUCIIAMHU,

coyeras yYCTHbIE M IHCbMEHHBIE IIPUEMBI, BBIMOJHATHL  BBIYHCIEHHS C
VppalMOHAIbHBIMU YHACIIAMH.,

& Haxonute 3HaueHMs CTeHNeHEH C IeJbIMU IOKa3aTeNsIMH U KOpPHEN;
BBIYMCIISATE 3HAYEHUSI YHUCIIOBBIX BhIpAXKEHUH.

° OKpyrisaTe NeHCTBUTENBHBIE YUCHIA, BBITOJIHATH NPUKUAKY pPe3yiIbTara
BBIYHMCJICHHUM, OLIEHKY YUCIIOBBIX BBIPAKEHUIA.

Ypaeneum! U HepaseHcmea

o Perare nuneiinble u KBaJpaTHble ypaBHEHMS, YPABHEHHUs], CBOAAILIMECT K
HHM, IIPOCTEHIINE APOOHO-PAUOHAIBHBIE YPaBHEHHU.

o PemraTh crcTeMBI IBYX JIMHEWHBIX YPaBHEHHUN C JABYMs IEPEMEHHBIMU U
CHCTEMBI IBYyX YPaBHEHHH, B KOTOPBIX OHO YpaBHEHHUE HE SBJISIETCS JIMHEHHEIM.

® Pemrate TekcTOBBIE 3afauM anreOpayecKHM CIIOCOOOM C ITOMOIIBIO
COCTaBJICHHsI YPaBHEHMs MJIM CUCTEMBI [IBYX YpaBHEHHUH C IByMS IIepEMEHHBIMH.

° IIpoBoauTe mpocTeiiine HUCCIEAOBAaHHS YPaBHEHHHI M CHCTEM
YPaBHEHHH, B TOM 4YHCIE C IpUMEHeHHeM TrpadUUecKux IpPeACTaBIeHU

(ycraHaBIMBaTh, UMEET JIM ypaBHEHHE WM CUCTEMA YPABHEHHUH PEILeHUS, eCIIA HMEET,
TO CKOJIBKO, U TIp.).
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. Pemats iuHelinble HepaBeHCTBa, KBaJpATHEIE HEPABEHCTRA; H306pAKATh
pelIeHHe HEPaBEHCTB Ha YMCIOBOW MPSMOM, 3alMCHIBATE pEIEHHE C IOMOIIBIO
CHMBOJIOB.

J Pemiate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJTFOYAIOIINe KBA/IPaTHOE HePaBeHCTBO; H300paXarh pellleHHe CHCTEMBI HEPaBEHCTB
Ha YUCIIOBOM IIPSIMOIA, 3aIIUCHIBATE PEIIEHHE ¢ TOMOIIBI0 CUMBOJIOB.

» Hcrnonp30BaTh HepaBeHCTBA P PELIEHUH PA3IIMYHBIX 34,34,
Dyukyuu
° PacniosznaBate (yHKUMM H3ydeHHBIX BUIOB. I10Ka3bIBaTh CXeMATHYCCKH

PacToNoXeHne Ha KOOPAMHATHOM IUIOCKOCTH rpaduKoB (GyHKUMN Bupa: y = kx,
k

y=kx+by=-,y= x3,y = |x|,y = ax? + bx + ¢,y = V/X, B 3aBuCHMOCTH OT

3HaYeHUH KO3()(UIIMEHTOB; ONUCHIBATH CBOMCTBA ()yHKIIHIA.

o Crpouts u m300pakaTs cXemMaTH4ecKd rpaduKy KBaJIpaTUIHBIX
(YHKIMi, OIUCHIBATE CBOMCTBA KBAAPATHIHEIX (QYHKIHI IT0 HX rpagukam.

° PacrosHaBath KkBajgpaTHuHyr0 (YHKIMIO 1O (OpMyse, NPHBOLUTE
IIPUMEPBI KBAAPATUIHBIX QYHKIMHA U3 peanbHON XXU3HH, PUIUKHA, TEOMETPHIL

Apugpmemuueckan u zeomempuueckan npozpeccuu

o PacniosnaBath apupmeTHuecKyio ¥ I€OMETPHYECKYIO MPOTPECCHH IpH
PasHEIX criocobax 3aaaHus.

® BBIMONHATE BBIMUCIICHHS C HCHONB30BaHMEM (GOPMYI #-IO dieHa
apU(pMETHYECKOH 1 rFeOMETPHUYECKOI IPOrpeccrid, CyMMBI IIEPBBIX /7 WICHOB.

o M300paxaTh 4ieHB! MOC/IEN0BaTePHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.

° Peliats 3aa4m, CBA3aHHBIE C YHCIIOBBIMH [IOCIE0BATENBHOCTSIMU, B TOM

HMCNe 3a/iauM W3 PeabHOM XU3HHU (C MCIIONB30BAHHEM KaJbKyJSATOpa, HU(GPOBBIX
TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

7 knacc (102 u)
Haszeanue pazoena | Yucno OcHosHbie 6udbl OeamenbHOCHuU
OcHogHoe codeprcanue
(membul) Kypca uacoe obyuarowuxca
Yucna u 25 [TonsaTHe  palEOHAIBEHOTO CucremaTu3upoBath H oboramarsk
BBIYUCIICHUSL. qucia. Apupmernueckue | 3HaHUS 00  OOBIKHOBEHHBIX  H
ParnonansHble NEHCTBUS C PpaAlUOHATBHBIME | JECATHYHBIX JpOOsX.
qpcia YHCIIaMH. CpaBHHMBaTb ¥  YHOPSIOYUBATH
CpaBHeHue, apobwu, npeoGpa3oBbIBas pu
YIOPSIOYHBAHIE HEeOOXOIMMOCTH JIeCATHYHbIE Apobu B

PalMOHATBHBIX YHCEIL.

CreneHp ¢ HaTypajlbHBIM
HIOKa3aTesieM,

PemieHne OCHOBHBIX 3ajay
npobu, IPOIEHTH U3
peaIbHOM IIPAKTHKH.

[IpusHaxku JEeITUMOCTH,
pasJoKeHue MHOMKUTEIH
HaTypalbHBIX YHCEIL.

PeanbHble  3aBHCHMOCTH.
[Tpsimas %} obparHas
POTOPIHUOHATBHOCTH.

Ha

Ha

OOBIKHOBEHHBIE, OOBIKHOBEHHBLIE B
NEeCATUYHBIC, B YaCTHOCTH B
GECKOHEUHYIO JECATHYHYIO JPOOB.

[TpumenaTs pasHoobpa3Hble
cmoco0bl M NpUEMBI  BBIYHCIICHUS
3HAYCHUH  JPOOHBIX  BBIPAKCHHH,
comeprKaIux OOBIKHOBEHHBIE 31

HecATHYHBIe JOpoOu: 3aMeHATh IpU
HEOOXOAUMOCTH JECATHYHYIO JpoOb
OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO
IMECATUYHOM, NPUBOANTH BBIPAKEHHE K
dopme, Haubonmee ymoOHOM  mis
BBIYACIICHHH, npeoOpazoBHIBATh
JIpoOHBIE BBIPAKEHUS HA YMHOXEHHE H
JeICHUe  JIECATUYHBIX  Jpobeil K
IEUCTBUSIM C LENIBIMH YUCIIAMH.

[TpuBOUTE YKMCIOBBIE U OyKBEHHBIE
[PUMEpPBl CTEHEHH C HATYPaIbHBIM
mokasareneM, OOBSCHAS  3HAYCHHS
OCHOBaHHSI CTEeNEHH M I0Ka3aTens
CTENEHH, HAXOAUTh 3HaYECHHS CTeNICHEH
Buga a" (a — mo0oe palMOHANBHOE
YHCJI0, N — HATYPAJIBHOE YUCIIO).

[ToHuMaTh CMBICT 3amHCcH OONBINAX
YHUCEIT C MOMOIIBIO JAECATUYIHBIX Apobdeit
u creneHeit yucna 10, IpUMEHATE UX B
PEaTbHBIX CUTYaIHsX.

[IpyuMeHATh TPH3HAKH JIETMMOCTH,
pasioxeHue Ha
HaTypaJIbHBIX YHCEIL.

Pemath 3ajauyt Ha 4acTH, MPOICHTHI,
IPOTIOPIIMM, Ha HaxXOXIeHHe Apodu
(mpoleHTa) OT BEMUYHUHBI U BENHYHHBI
no eé gapobm (mpoueHty), Ipodu

MHOXHTCIIN
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(npoueHTa), KOTOPBIA COCTAB/ISAET OAHA
BeJIMYMHA OT APYrOH.

[IpuBoauTh, pa3buparh, OLEHHUBATH
pasMyHbIC PELICHHMS, 3alUCH pPeLIeHU
TEKCTOBBIX 3ajay.

PacmosnaBath " 00BACHATE,
ONmHpasch Ha OIPEHNENeHUs, MPIMO
IIPOTIOPIIMOHANBHEIE u obparHo
IIPOTIOPIIHOHAIBHEIE 3aBHCHMOCTH
MEXIY  BEIMYMHAMW;  IPUBOIHUTH
IPUMEPE  3THX  3aBUCHMOCTEN W3
pearbHOro MHpa, W3 APYTUX Y4eOHBIX
IPEMETOB.

Pemars IIPaKTUKO-
OPHEHTHPOBAHHBIC 3a/la4d Ha Japodwu,
IOPOLIEHTHl, MNPAMYI0 H  00OpaTHyiO
IPONOPIHOHAIBHOCTH, IPOTIOPIIHH.

Anrebpandeckue
BEIpaKEHHS

27

DykBeHHBIE  BBIpaXKEHHSL.
[lepemenHmIe. Honyctumele
3HAYCHUS [IEPEMEHHBIX.
Dopmynsi.

IIpeobpa3oBanue
OyKBEHHBIX BBIPAXKEHHUIA,
packpeiTHE cKODOK 7§
IIpUBEICHHE TOJMOOHBIX
cllaraeMbix.

Cpoiictea  cremenu ¢
HaTypaJbHBIM [TOKa3aTeleM.

Mpmuorounensl.  ClioxeHue,
BBIUHTAHUE, YMHOXEHHE
MHOT'O4JIEHOB. Dopmynsl
COKPanEHHOI0 YMHOXKEHUS.

Pasnoxxenue MHOrOUIEHOB Ha
MHOXKHTCIIH.

OsBnanets
TEPMUHOJIOTHEH "

anreGpanyeckoit

CHMBOJIMKOM,
IPUMEHATh €€ B IIPOIIECCE OCBOEHHS
y4eOHOro Marepuaia.

Haxomute 3HaueHuss OyKBEHHBIX
BBID@XKEHUH TIPU 3aJlaHHBIX 3HAYCHHSIX
OyKB; BBINOJHATH BBIYMCICHHS 110
bopmyaam.

BeinmonusaTs npeobpasoBanus 1menoro
BBIP&)KEHHSI B MHOTO'WICH IPHBEICHUEM
NOZOOHBIX  CIaraeMbIX, PaCKPBITHEM
CKOOOK.

BRINOJIHATE YyMHOXEHHE ONHOYIEHA
HA MHOTOWIEH ¥ MHOTOYIEHA Ha
MHOTOYIEH,  TPHMEHATH  (HOPMYJIEI
KBaJ[paTa CyMMBI M KBaIpaTa Pa3HOCTH.

OcymecTBisTh pasiioxeHue
MHOTOWIEHOB HAa MHOXUTEIH IIyTEM

BEIHECEHHMS  3a  CcKoOku  obmrero
MHOXUTENA, NpPUMEHEHHS (OPMYIIbI
pasHOCTH KBaJpaToB, bopmyn
COKPAIEHHOTO YMHOMKEHHS.
[TpumenaTH npeobpa3oBanue
MHOT'OYJICHOB AJISI PELICHHS Pas3IHnYHbIX
3aJa4 M3 MaTeMaTHKH, CMEXKHBIX

IPEIMETOB, U3 PeaTbHON MPAKTHKH.
3HaKOMATBCS C UCTOPHEH pa3BUTHS
MaTeMaTHKH.
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VYpaBHeHus u 20 Ypasuenue, IpaBuiia Pemarr nuHeiiHOe ypaBHEHUE C
HEPaBEHCTBA npeoOpa3oBaHusl ~ YpaBHEHHS, | OJHOM IEPEMEHHOM, IPUMEHSIS IpaBHIa
PaBHOCH/ILHOCTD YPaBHEHHH, Iepexoja OT UCXOJHOIO YPABHEHHS K
JluneiiHoe ypaBHEHHE ¢ | paBHOCWIBHOMY eMy Oonee mpocToro
ONHOM IIEpEMEHHOM, pelleHue | BUAA.
JMUHENHBIX ypaBHeHuH, Pemnenue [IpoBepsiTh, SBISETCS MU KOHKPETHOE
3aJa4 C MOMOIIBIO YPAaBHEHUN. | YHCIIO KOPHEM YpaBHEHHUSI.
JluneiiHoe ypaBHeHHE C [logbupare npuMepsl IHap YHCEN,
IBYMsI TIEPEMEHHBIMM M €r0 | SBISIIOIIUXCS peIIeHHWeM JIHHEHHOTro
rpaduk. YPaBHEHHS C JIBYMsI IIepEMEHHBIMH.
Cucrema JIBYX JHHEHHBIX Crpouts B KOOPJIMHATHOU
ypaBHEHUMN c JBYMS | TITIOCKOCTH rpadux JIUHEHHOrO
NEePEMEHHBIMH. YPaBHEHHS C [ByMs IIEPEMEHHBIMU;
Pemenue CUCTEM | MONb3YsCh  rpauKoM,  IPHUBOJHTH
ypaBHEHMUi €roco0oM | IPUMEPHI PEIEHUS YPABHEHHU.
IIOJCTAHOBKM ¥ crocobom Haxomute perieHue cCUCTEMBI JBYX
CJIOKEHHS. JUHEHHBIX  ypaBHEHHH C  JABYMS
TIEPEMEHHBIMH.
CocraBiaTe M peliath ypaBHEHHE
HIIH CHCTEMY YpPaBHEHHH IO YCIIOBHIO
3amauH, HHTEPIPETUPOBATE B
COOTBETCTBHH € KOHTEKCTOM 3al[ayH
IIOJIy4EHHBIH pe3yibTar.
Koopnunats! u 24 Koopaunara Touku Ha M3o0paxare Ha  KOOpAMHATHOM
rpapuKy. IIPAMOM. Yucnosele | MpsAMOW  TOYKH, COOTBETCTBYIOLIME
QyHKIMH IIPOMEKYTKH. Paccrosnue | 3agaHHBIM KOOpAMHATAM, JIy4H,
MEXITY OBYMS TOYKAaMH | OTPe3KH, HHTEpBaIbl; 3alUCHIBATH X HA
KOOpAMHATHOH MPSIMOH. anre0paundeckoM SI3BIKe.
[TpsimoyronbHas  cucTeMa OTtMeyaTh B KOOpIWHATHOM
KOOPJIMHAT Ha TUIOCKOCTH. IUIOCKOCTH  TOYKH 10  3aJaHHBIM
[Tpumepsr rpaQ¥KoB, | KOOpAMHATAM;  CTPOMTh  rpaduku
3afiaHHbIX (hopmynamu. UTeHue | HECIIOKHBIX 3aBHCHMOCTEHN, 3aJaHHBIX
rpadukoB peanbHBIX | (OpMyJIaMH, B TOM YHCJIE C TIOMOIIBIO
3aBHCHMOCTEH. 1 poBeIX 1abopaTopuii.

[Tonstue Gpynxuun. I'padux
byuxun. CoiicTBa QyHKIHUMA.

Jluneiinas hyHKIMS.
ITocTpoenue rpapuka MTUHEHHON
pyHKUIMH.

I'paduk pyskmmu y = |x|.

[TpumensTh, H3y4aTh
[IPEUMYIIECTBA, HUHTEPIPETHPOBATh
rpaduyeckuil ciocod Ipe/ICTaBICHUs U
aHanusza pa3HOOOpa3HOH IKU3HEHHOM

uHpopMaIuH.

OcpauBate  moHaTHe  (YHKUHH,
OBJIa/IeBaTh (yHKIIMOHATBEHOH
TEPMHHOJIOTHEH.

Pacnio3HaBaTe JHHEHHYIO (YHKIUIO
y = kx + b, onuceiBaTh €€ CBOMCTBA B
3aBUCHMOCTH oT
ko3¢ dunrentos k u b.

3HaYEeHUM
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Crpoutrs  rpaduku  jnuHEHHOIM
bynxuun 1 GyHKunm y = |x|.
Vcnons3oBats 1uppoBeie pecypes
JUISL TOCTPOEHHs rpadukoB DYHKIUHA U
HU3YYEHHUs UX CBOHCTB.
IlpuBoauTe mpuMeEpHl JIHMHEHHBIX
3aBHCHMOCTEH B pealbHBIX MpoIeccax u

ABJICHHAX

IToBropenwue u 6 [ToBTOpenue OCHOBHEBIX Beibupare, mpumensTs oleHHBATH
06061ieHue IOHATHHA M METONOB Kypca 7 | cOcOOBI CpaBHEHHSA 4HCell,
Knacca, 0000IIeHIE 3HAHUIA. BBIYHCJICHHI, 1peoOpa3oBaHuit
BEIPXECHMH, PEIICHUS YpaBHEHHIA.
Ocy1iecTBisTh CaMOKOHTPOJIb
BBINOJIHIEMBIX JeHCTBUH "
CaMOTIPOBEPKY pesynbTara
BBIYUCIICHMIA, npeobpazoBaHui,
IIOCTPOCHUH.
Pemate 3amaun u3 peansHOM XKu3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HaHUS
JUIS  pelIeHWsT 3ama4 U3 JApYrux
TIPEMETOB.
Pemats TEKCTOBBIE 3aaum,
CpPaBHHBATh, BBIOMpaTh  CIOCOGBI
pEeLIeHUs 3a/1a91
8 knacc (102 u)
Hassanue pasoena | Yucno Ocnognsie 6udvt deamenvHocmu
OcHrognoe codepicanue
(mempt) Kypca uacos obyuarowjuxca
Yucna n 15 KBagparHeiii kopeHs w3 @opmynHpoBaTh OnpeneneHue
BBIYHCIICHHUA. qHca. ITonsarue 00 | KBaZpaTHOTO  KOpPHA M3  YHCIA,
KBanpathsie kopHu HppanoHaJIEHOM 4HCTIe. | apu(METHIECKOro KBaJPAaTHOTO KOPHS.
Hecstuunrle NpUOTIKEHUS IIpuMensATs omepanuio H3BICYECHHUS
UPPalMOHAIBHEIX YUCE]L. KBaJIpaTHOTO  KOPHS M3  YHUCIa,
JleficTBuTeNbHEIE  WMCHA. | HCTIONMB3YS pu HEOOXOMMOCTH
CpaBHeHHe  JNEHCTBUTEINBHBIX | KAIBKYIATOP.
YUCEJL. OueHnBaTh  KBaJpaTHbIE  KOPHHU
Apudmeruueckuit OENBIMM  YHCIIAMM U JEeCATHYHBIMHU
KBaJIpaTHBIH KOPEHB. apobsiMu.
VpaBHenue Buna x* = a. CpaBHuBaTP ¥  YHOpPSA/IOYMBATH
CBolicTBa apudMETHYECKHX | pAMOHANBHBIE ¥ HPPALEOHATBHbIE
KBaJIpaTHBIX KOPHEH, YUCJIa, 3alMCaHHBIE C  [IOMOIINBIO

IIpeo6pa3zoBanne YKCIOBBIX
BEIpayKeHUH, coJepKalmx
KBaJpaTHbIe KOPHU.

KBaJpaTHBIX KOPHEH.

UccnenoBats ypaBHeHHe X° = a,
HAaXo/UTh TOYHBIE H NPHOIMKEHHBIE
KOpHHM 11pH a > (.
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VccienoBarh CBOMCTBA KBaJpaTHBIX
KOpHEH, HIpOBOJIS YHCJIOBBIE
OKCIEPUMEHTHEl C  HCIOJIb30BAHUEM
KaJIBKYJIATOpa (KOMIILIOTEPA).

JlokasbiBaTh CBOMCTBa
apu(METHYECKUX KBaJpaTHHIX KOpHEH;
NMPUMEHSTh HX Ui TpeoOpa3oBaHus
BBIpaYKEHUIA.

BeimosHaTh npeobpa3zoBaHus
BBIPAXEHUM, COJEPIKAINX KBaJpAaTHBIE
KopHU. BeIpaxars mnepemMeHHBIE U3
reOMETPHYECKUX 7} busnuecknx
bopmyL.

Boruucnats 3HaYCHHS BBIpaXKEHHUH,

COICpXKAIMX  KBAJpaTHblE  KOPHH,
UCIONB3Yysl  TIpH HE0OX0MMOCTH
KaJIbKYJIATOP.

Hcnons30Bats B X0/€ peIleHus 3a1a4
3JIeMEHTapHBIE IPEe/ICTaBICHUS,
CBsI3aHHBIC c IpHONKEHHBIMA

3HAYCHHUSAMHU BEIMYHH.
3HAaKOMHUTBCS C MCTOPHUEH pa3BUTHUS
MaTeMAaTHKH.

Yucna u
BBLIYHCIIEHU.
CreleHs ¢ 1elbIM
roKasaTelieM

Crenenb c LEJIIM
II0Ka3aTeNeM. CrangapTtHas
3alliCh qyucia. Pasmepsl
00BEKTOB OKpY)KaIOIIEro Mupa
(oT snMEeMEHTapHBIX YacTHIl IO
KOCMUYECKHX 00BEKTOB),
JUIMTENIBHOCTh  TPOLIECCOB B
OKpY KaroIeM MHpe.

CroiicTBa CTENEHH C IENBIM
I1OKa3aTeJIEM.

@opMynupoBaTh omnpezeleHue
CTEIIeHH C IENIBIM ITOKa3aTelIeM.

[IpenctaBnaTe 3amuch OONBLIMX U
MalbIX 4YHCeI B CTAaHZApTHOM BHZE.
CpaBHMBaTh 4YHCIAa M  BETHYHHEL,
3aMyuCaHHbIE c
crenenu 10.

Hcnonp3oBark 3amuch uucel B
CTaHJapTHOM BHJE JUIS BEIPAXKEHUS
pasMepoB  OOBEKTOB, JUIMTEIBHOCTH
IIPOLIECCOB B OKPYIKAIOIIEM MHUPE.

QopMyIMpoBaTh, 3aNUCHIBATE B
CHUMBOJIMYECKOU dbopme "
WIUTIOCTPUPOBATH NIPUMEPAMHU CBOMCTBA
CTEIIEHHU C I[eJIBIM IT0Ka3aTesIeM.

IIpuMmensaTh cBOliCTBa CTENEHH IS
npeoOpa3oBaHus BBIpKCHHUI,
COJepKallliX  CTENeHH C  LeJIbIM
1okasarerneM. BuITonHATL JeHCTBUSA C
YHCIIaMU, 3aITHCAHHBIMU B CTAH/IAPTHOM
BHJIE (yYmMHOXEHHE, JieJIEHHE,
BO3BEJIEHUE B CTEIIEHB).

HCIIOJIB30BAHHUEM
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AnreGpandeckue 3 KBajpaTHbit TpEXUJIEH. Pacno3naars KBaJ[paTHBIN
BBIPAXKEHHUS. Pa3znoxenue KBaJIpaTHOro | TPEXWIEH, YCTaHABIMBATh BO3MOXKHOCTh
KBanpatHsbiit TPEXWIEHA HA MHOXKHTEIU €ro pa3IoKEeHUSA HA MHOKHUTEIIH.
TPEXWIEH PackiazpiBaTe  Ha ~ MHOXKHTEIH
KBaJIpaTHBIN TPEXUIIEH v
HEOTPHUIATEIbHBIM JUCKPUMUHAHTOM.
Anrebpanyeckue 15 Anrebpandeckas  Jpo0b. 3anuckiBaTh anrebpandeckue
BBIPaXKEHHU. Jlonycrumele 3HAYEHUS | BBIPAXKCHMUS. Haxonuts ob1acThb
AnreGpanyeckas [EPEMEHHBIX,  BXOJSIIMX B | ONpelesieHUs PaLHOHATIBHOTO
Ipo0b anreOpanyeckue  BBIPAXKEHUS. | BBIPAXKECHUS.
OcHoBHOe CBOHCTBO BEIIOIHATE YHCIIOBBIC OCTAaHOBKH
anrebpauyeckoi JIpoOH. | ¥ BBMHUCIATH 3HA4YEHUE ApoOU, B TOM
Coxpaiuenue npobeii. YUCJIE ¢ TOMOUIBIO KalbKyIsITOpa.
Cnoxenue, BBIYUTAHUE, @opMyTHpOBaTH OCHOBHOE CBOHCTBO
YMHOKEHHUE %8 nenenue | anrebpauyeckoif Apobu M IPUMEHSTH
anrebpanyecKkux npobeii. | ero s npeo6paszoBaHust JpoOeH.
[Tpeobpa3zoBanue BBIpaKEeHHH, BrimosasaTh neHcTBud c
cojepxkamux — anreOpaudeckue | anredpandecKumMu ApoOsSMu.
Ipobu. [TpumensTs npeoOpa3oBaHus
BBIDOKEGHUI IS pelleHus  3ajad.
Brlpaxkare InepeMeHHbIE M3 (QopMyI
(pusnyeckux, FCOMETPHUCCKHUX,
OINUCHIBAIOIIUX OBITOBBIE CHTYAIHH).
YpaBHEHHUS U 15 KBagpatHoe  ypaBHEHHE. Pacno3naBats KBaJ[pATHBIE
HEpaBEHCTBA. Henonxoe KBa/IpaTHOE | ypaBHEHUSL.
Ksanmpatusie ypaBHEHHE. 3anuceiBath  QopMyny — KOpHEH
ypaBHEHHUS Dopmyna KOpHe# | KBajJ[paTHOTO  ypaBHEHHs;  peniarh
KBa[paTHOTO ypaBHEHHUS. | KBaJpaTHbIe YpaBHEHHUS — IIOJHBIE M
Teopema Buera. HEIIOJIHBIE,
Pemenue ypaBHEHUH, ITpoBoaUTE npocreiimue
CBOJISIIIUXCS K KBAJPATHBIM. HCCIIEIOBAHUS KBAJPATHBIX YpaBHEHUH.
IIpocreiiiue IpobHO- Pemate ypaBHEHUS, CBOJSIIHECS K

parroHaIbHbIE YPaBHEHHUS.

Pemenne TeKCTOBBIX 3ajad
c NIOMOIIBIO KBaJpaTHBIX
ypaBHEHUH

KBaJIpaTHBIM, c HOMOIIBIO
npeoOpazoBaHuii " 3aMEHOM
IEPEMEHHOMA.

Habmoznats ¥ ananu3upoBaTh CBA3b
Mexay KopHsmH u kodddumuentamu
KBAJIPaTHOTO YPaBHEHHUS.

dopmymupoBatk TeopeMy Buera, a
Takke oOpaTHYIO TeopeMy, IIPUMEHSThH
9TH TEOPEMBI JUIS PEIICHHS 33/1a4.

Pemarts TEKCTOBBIE
anreOpanyecKum
NEPEXO/IUTh oT
(bOpMyITUPOBKH  YCIOBHS
anrebpamgecKoi MOJENH

3a0a49u
crocobom:
CJIIOBECHOM
3amaynl K

yTEM
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COCTaBJICHUA
COCTABJICHHOE

YPaBHEHHUS;,  pelIaTh

YPaBHEHHE,

HHTEPIPETHPOBATH Pe3yJIbTar.
3HAKOMHUTBCS C HCTOPUEH PasBUTHS

anredprl.

YpaBHenus u
HEepaBeHCTBa.
Cucremsl
ypaBHEHUH

13

JluneiiHoe ypaBHeHume c
JBYMSI  IIEPEMEHHBIMH,  €ro
rpaduK, TOpUMEphl pELICHUS
YPaBHEHHH B IIEIIBIX YUCIIAX.

Pemenne cucrem  aByx
JINHEAHBIX YPaBHEHHUH C JABYMS
IEPEMEHHBIMH, ITpumepst
peIlleHUs CHCTEM HEIMHEHHBIX
YpaBHEHUH c JBYMSI
IEPEMECHHBIMH.

I'paduueckas
HUHTEPIPETALNS YpaBHEHHS C
ABYMsl TIEPEMEHHBIMH H CHCTEM
YPaBHEHUH C JABYMS
TIEPEMEHHBIMH,

Pemenue TexcToBBIX 33134
C IOMOIIBIO CUCTEM YpaBHEHHUHA.

Pacniosnapats JiMHeitHbIE ypaBHEHNS
C IByMs NT€pEMEHHBIMH,

Crpouts  rpaduku  JIMHEHHBIX
YPaBHEHHH, B TOM 4YHCIE HCHOJIB3Ys
1 (pOBLIE peCypehL.

Pazmuuats napaiienabHble u
NepeCeKalouecss TMpsMbIE [0  MX
YPaBHEHHUSM.

PemaTs cucteMbl ABYX IHMHEHHBIX
YPaBHEHHUH C JBYyMS IE€peMEHHBEIMU
IOJCTAHOBKOH U CIIOXKEHHEM.

Pemate mnpocreitmme cucremsr, B
KOTOPBIX OJHO W3 YypaBHEHHI He
ABJIACTCS IMHEHHBIM.,

ITpuBoauTH rpaguaeckyro
HUHTEPIPETAIMIO PEIIECHHUS YPAaBHEHHUS C
JByMsI ~ IEPEMCHHBIMH H  CHCTEM
YPABHEHHH C JIBYMS I€PEMEHHBIMH.

Pemats TEKCTOBBIE 3a/1auu
anrebpanyvecKuM CrocoboM.

YpaBHeHus u
HEpaBEHCTBA.
Hepagencrna

12

Yucnossle HepaBeHCTBA U
UX CBOHCTBA.
HepaBeHncteo ¢
IIEPEMEHHOH. JIuneiinbie
HEpaBEHCTBA c OZIHOM
NEPEMEHHOM U UX pelleHHE,
Cucremsl JTHHEWHBIX
HEPAaBEHCTB C oJHOH
IIEpEeMEHHOM U UX pelIeHHE.
H3ob6paxenue pEILIEHHs
JTHHEHHOrO HepaBeHCTBA H HX
CHCTEM Ha YHUCIIOBOU IPAMON,

OIHOI

DopmyaEpoBaTH CBOMCTBA
YHCIIOBBIX HEPABEHCTB,
UIUTIOCTPUPOBATh MX HA KOOPIMHATHOM
IPSAMOH, NOKa3bIBaTh aireGpandyecky.

[IpMMEHSTE CBOMCTBA HEPABEHCTB B
X0/JIe peLICHU 3a/1ay.

Pewars nuHeiinsle HepaBeHcTBa ¢
ONHOW  TepeMeHHOW,  wm300paxkarh
peIICHHE HEpaBeHCTBA HA YHCIIOBOU
IPAMOM.

Pemate CUCTEMBI JHHENRHBIX
HEPaBeHCTB, H300pa)aTh  pelIeHue
CHCTEMBI HEPABEHCTB HA YHCJIOBOLL
TIPSIMOH.

QyHKIUH.
OcHOBHEIE
TIOHATHS

ITonsitue GbyHKIMY.
Ob6nacts onpeneneHus U
MHOJKECTBO 3HA4YEHUH ()YHKIMH.
Crnioco65I 3amanus GyHKIHMIA.

I'padux (GyHKIHH,
CaoiicTea GbyHKIHH, Hx
oToOpakeHHe Ha rpaduke.

Hcnone3oBate  (yHKIMOHAILHYIO
TEPMUHOJIOTHIO ¥ CHMBOIIHKY.
Boruuenate  3HaveHHs — (yHKIWM,
3aJlaHHBIX bopmynamu (mpu
HEOOX0UMOCTH HCIIOTBb30BATE
KaJIbKYJIATOP); COCTaBJIATH  TaOIHUIbI

3HAYeHHI QYHKIIHH.
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Crpours 10 TOYKaM rpaduxu
(byHKIHHA,

OnuceBaTh cBOMCTBA (YHKIHH Ha
OCHOBE ee rpauyecKoro
MpeaCcTaBICHHUS.

Hcnons3oBate  (YHKIHOHATBHYIO
TEPMHUHOJIOTUIO U CUMBOJIHKY.

Wccnenopath mpuMepsl IpadHKoB,
OTPaXAIOMMX pealbHble MPONECCHl |
SBIICHUSL. [TpuBOIUTE IpPHMEpBI
IPOLIECCOB U SIBJIGHUH C 3aJaHHBIMH
CBOMCTBaMH.

Wcnone3zoBars KOMIIBIOTEPHEIC
IPOrpaMMBl JUIs TIOCTPOSHUsI rpahuKoB
(GYHKIUI 4 U3YyIEHUS HX CBOMCTB.

OYyHKLIHHU.
Yucnossle
GyHKIHH

Urenne ©  MOCTpOEHHE
rpadukoB GyHKIHIA.

[Tpumepsr rpaduxoB
hyHKIHH, OTpaKarOIIUX
pealbHBIE TTPOIECCHI.

@QyHKIUM, ONUCHIBAIOIINE
IPSAMYIO 7} obpatHyio
IIPONOPIHOHAIBHBIE
3aBHCHMOCTH, X Ipa(uKw.

['unepbomna.

I'padux pysKnun y = x>

OyHkuy y = X2, y = X,
y = \x, y = |x|; rpaduueckoe
pellleHHe ypaBHEHHH M CHCTEM
YpaBHEHUH.

Haxomute ¢ nomompio rpaduka
byskimu  3HaueHwe ~ ONHOM W3
paccMaTpuBaeMBIX BEITMYHH 1o
3HAYEHHUIO APYTOil.

B HECHOXKHBIX cly4asx BBIpaKaTh
thopmynoi 3aBHCHUMOCTH MEXAY
BEJIMYMHAMMU.

OnuceiBaTh XapakTep U3MEHEHUs
OJIHOH BEJIMYMHEI B 3aBUCHUMOCTH OT

M3MEHEHHUs IPYToi.

PacnosHaBate BHABI H3y4aeMEBIX
bYHKIMA.

[TokasbiBaTh CXeMaTH4ECKH
MOJIOKEHUE Ha KOOPAMHATHOM

IIOCKOCTH TpadukoB (yHKIME Buja:
y=x%y=x3,y=Vx,y=x

Hcnons3oBars yHKIIHOHATEHO-
rpajguyeckue  TpPEJICTABIEHHS IS
pEIEeHNUs ¥ UCCIIe0BaHMS yPaBHEHUN U
CHUCTEM ypaBHEHHI.

ITpumensTs nudpoBsie pecypesl s
OCTPOEHHS rpaduKoB ByHKI[HIA.

IToBTOpEeHNUE 1 IToBTOpEHHE OCHOBHBIX Bribupate, nmpuUMeEHSATh, OLIEHHBATH
obobmenne MOHATHN M METOAOB KYpPCOB 7 H | CIIOCOOBI CpaBHEHUs qHcell,
8 xmaccos, 00001IeHNE 3HAHUMA, | BEIYHUCIICHWH, npeoOpa3oBaHmi

BBEIPAXXECHUM, pEIICeHUS YpaBHEHUH,
OcymecTBisaTe CaMOKOHTPOJIb
BBITIOJTHAEMBIX JeHCTBHI 5
CaMOIIPOBEPKY pesyibrara
BBIYHCIICHUH, npeoOpa3oBaHui,

IIOCTPOCHUH,
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Pemats 3aaun U3 peaibHOM KHA3HH,
IPUMEHSTh MaTeMaTH4YeCKHe 3HaHUS

JUIL  peIICHHA 3aJaYy M3  JApYrux
IPEIMETOB.

Pemats TEKCTOBBIE 3a/1a4y,
CpaBHHBaTb,  BEIOMpaTh  CIOCOOEI

PELICHHUA 3amavH.

9 knacc (102 v)
Hazeanue pazoena | Yucno Ocnosgnble 6uost OeamenvHocmu
OcHoegnoe codeprcanue
(memput) Kypca uacoe obyuarouguxca
Yucna u 9 Panmonansusie quca, Pa3BuBath NpPEICTaBIEHUSI O
BBIUUCIICHHUSL. UppaldOHATEHBIE YHClIa, | YMCIaxX: OT MHOXECTBA HATypalbHEIX
JlelicTBuTeNbHBIE KOHEeYHble M  OecKOHe4YHbIe | YHUCEN O MHOXECTBA JeHCTBUTENBHEIX
qHcIa JIECATUYHBIE TPOOH. qUCelL.

MHOKeCTBO
NEeHCTBUTEILHBIX YHUCEJI;
JEUCTBUTENbHbIC YHCIA Kak
OecKOHEYHBIE JIECATHYHBIE

JIpobu. B3auMHO OIHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOXECTBOM OeHCTBHTENbHBIX
Yyucel M MHOXKECTBOM TOYEK
KOOPJAWHATHOMN IIPSIMOIA.
Cpasuenue
JIECTBATENBHBIX YHCel,
apumeTHUecKue JeiCTBHA C
JEHCTBUTENbHBIMU YHUCIIAMH.,
[Tpubmuxénnoe 3HaueHHE

BEJIMYHHBI, TOYHOCTb
npubIMIKEHHUS.

Oxpyrnenue YHCelL
IIpuxunxa 3 OIICHKa

PeE3YyILTATOB BBIUHUCJICHUIA.

O3HaKOMHUTECS C BO3MOMHOCTBIO

[PeJICTABICHUS JIEHCTBUTEILHOTO
9yuciaa Kak OeCKOHEYHOH JIeCITHYHOM
npobwu, NPUMEHATh  JIECATHYHBIE
OpUOMIDKEHHsS  PalHOHAIBHBIX H
UppaLlMOHATIBHBIX YHCE.

H3o6paxartsb JelCTBUTENBHEIC
qHcia TOYKaMH KOOpAUHATHOR
IIPSAMOM.

3anuckeIBaTh, CpaBHHBATH "
YIOPS1I0YUBATh NEHCTBUTETBHBIE
YHCIIA.

BemmmonHsTh, coyeras YCTHBIE U
ITHCBMEHHBIE IIPUEMBEL,
apu(MeTHIecKue IeHcTBUS C

PallHOHAJIBHBIMHA YHCJIaMH, HAXO0IHUThb
3HA4YCHHA CcTeneHei c OEJIbIMH
IMMOKasaTCcIIIMH H KOpHeﬁ; BBIYHUCIIATE
SHAYCHHA YHCIIOBEIX BB]pa)KBHPIfI.

HOJIY‘JHTI: NIpEeACTaBICHHC 0
3HAYUMOCTH JeHCTBUTEILHEIX YHCEN B
HpﬂKTH‘IeCKOﬁ JACSATEIBHOCTH
4CJIOBEKaA.

AHBJ'EHSHPOB&TB " JI€J1aTh BBIBOIEBI O
TOYHOCTH HpHﬁJIH)KGHHF[
JEHCTBUTEIIBHOIO YHCIa IIpH PCIICHHK
3anmad.

OKpyIJIATh NEHCTBUTEIBHBIC YHCIIA,

BBINOJIHATE ~ NPUKHJKY  pe3yibTara
BBIUHCIICHHH,  OIEHKY  3Ha4YeHui
YHCJIOBBIX BBIPAXKEHUIA.
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3HaKOMHUTLCS C UCTOPUEH Pa3sBUTHS
MaTeMaTHUKH.

YpaBHeHUS H 14 Jluneiinoe ypaBHEHHE. OcBauBars, 3alOMHUHATh "
HEpaBeHCTBA. Pemenne YPaBHEHHH, | IPUMEHATE rpadUuecKue METOIBI TPH
VYpaBueHus ¢ oHOM CBOJSIIMXCS K JINHEWHBIM, pELICHUH YpaBHEHHH, HEPABEHCTB U MX
[IEPEMEHHON KBazmpatHoe  ypaBHeHHe. | CHCTEM.
Pemenne YpaBHEHHUIA, Pacro3naBate nesnbie u JapoOHBIE
CBOASIIUXCS K KBAJPAaTHBIM. | yPABHEHHS.
BukBaznpaTHbIe ypaBHEHHUS., Pemars nuHeliHble W KBajapaTHbIE
ITpumeps: pelLIeHUs | ypaBHEHUS, YPaBHEHHMSI, CBOJIAIIMECS K
YpaBHEHMIA TpeTbei U | HUM, npocTeiiiue IpobHO-
yeTBEPTOH CTEICHE] | pallMOHAIBHBIC YPaBHEHMS.
Pa3NoKeHHuEeM Ha MHO)KUTEJIH. Ilpennarate BO3MOJKHEIE CIIOCOOBI
Pemenue ApoOHO- | PEIIeHuUs TEKCTOBLIX 3a/1a4, 00CYKAaTh
palMOHAIBHBIX YPaBHEHUH. UX M pellaTh TEeKCTOBEIE 3a[ayu
Pelenne TekcTOBBIX 3a/1ay | pasHBEIMH CIIOCOOAMH.
anredpanyecKiuM METOIOM. 3HaKOMHTBCS C UCTOPHEH pasBUTHs
MaTEMaTHUKH.
VYpaBuenus u 14 JluneiliHoe ypaBHEHHE C OcBauBath M NPUMEHSTH MPUEMBI
HEpaBeHCTBA. ABYMS ICPEMEHHBIMH M €rO | PeIIeHHs CHCTEMBI IBYX JIHMHEHHBIX
Cucrembl ypaBHEHHIA rpadux. YPaBHEHHH C ABYMsS IEpEeMEHHBIMH U
Cucrema ABYX NHMHEHHBIX | CHCTEMBI IBYX ypaBHEHHH, B KOTOPBIX
yPaBHEHHIA c JABYMS | ONHO  ypaBHEHHE HE  SBIAETCSH
IICPEMEHHBIMH H €€ pEeIIECHHE. | TUHEHHBIM.
Pemenue CHCTEM IBYX Ucnonb3oBateh  (hyHKIHOHAIBHO-
YPaBHEHHH, OJIHO U3 KOTOPBIX | rpadMyYecKre  TPEACTABIEHUS  JUIst
JIMHEeWHOe, a JIPyroe — BTOPOH | PELICHUs U HCCIIE0BAHMS yPABHEHMH 1
CTEIIeHH. CHCTEM.
I'paduyeckas AHanmM3MpOBaTh TEKCTHI  3ajad,
MHTEPIPETALUSL CHCTEMBI | PEIIaTh UX AIreOpandeckuM crocobom:
yPaBHEHHH c IBYMS | IEPEXOIUTH oT CIIOBECHOI
[EPEMEHHBIMH., (GopMymHpPOBKM YCIOBHS 3aja4d K
Pemenne TekcToBBIX 3a1ay | anreOpauveckolft  MomenrHm  IyTEM
anreOpandeckuM CrocoooM. COCTABJICHUS CHCTEMBI YpaBHEHMii;
pelraTb  COCTaBJIEHHYIO  CHCTEMY
YpaBHEHUH; HHTEPIIPETHPOBATH
pe3yJbTar.
3HAKOMHUTBCS C HCTOPHEN PA3BHTHS
MaTeMaTHKH.
YpaBHeHUs U 16 YucnoBble HepaBeHCTBA M Yurarh, 3amUCHIBATH, I[IOHUMAaTb,
HEpPaBEeHCTBA. HX CBOMCTBa. HMHTEPIPETHPOBATH HEpaBEHCTRa,;
Hepasencrsa Jlunelinble HepaBeHCTBA C | HCIONB30BAThH CHUMBOJIHKY )%}
ONHOM TIEPEeMEHHOH M WX | TEPMUHOJOTHIO.
pelLIeHHE. BeImonsaTe npeoOpa3oBaHus
HEpPaBEHCTB, HCIIOJIB30BAaThH JJIA
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CucteMmsl JMHEHHBIX
HEPaBEHCTB c OJIHOH
[IEPEMEHHOM U UX PELUCHUE.

KBagparubie HepaBeHCTBa
U UX pelIeHHE.

I"'paduyeckas
UHTEpIIpeTanysl HEpPaBeHCTB H
CHCTEM HEpaBeHCTB C ABYMS

NEPEMCHHBIMH.

npeoOpa3oBaHus CBOMCTBA YMCJIOBBIX
HEpaBEHCTB.

Pacno3naBarb JIMHEHHBIC "
KBa/IpaTHBIC HEPABECHCTRA.

Pemate nuHeliHbIe HepaBeHCTBa,
CHCTEMBI  JIMHEHHBIX  HEpPaBEHCTB,
CHUCTEMBl HEPaBEHCTB, BKIIIOYAIONIMX
KBaJ[paTHOE HEPAaBEHCTBO, M peEIlaTh
UX; 00CYXIaTh HOTy4YeHHBIE PEIIeHMUS.

N3obpaxaTs pemeHne HepaBeHCTBA
U CHCTEMBl HEpPaBeHCTB HA YHCIIOBOM
IpsSIMOM, 3allUCBIBATH pPEIIeHHE C
IIOMOUIBIO CUMBOJIOB.

Pemath KBajpaTHbIE HEPaBEHCTBA,

HCHOJIB3YS rpaduyeckue
MPEICTABICHUS,
OcBauBare %} IPUMEHSTh

HEepaBEeHCTBA IIPU PEIICHUHN Pa3IHIHBIX
3ajady, B TOM 4YHCI€ TPaKTHKO-
OpPHEHTHPOBAHHEBIX.

OyHKIHUH

16

Kpanparuunas  QyHKIHs,

e€ rpaduk U CBOMCTBA.
[TapaGoma,  KOOpAUHATHI
BEpIIMHBI  napaboybl,  OCh

CHMMeTpHH napabobL.
Crenennsie (QyHKIUH ¢

HaTypaJbHBIMH [TOKa3aTe/sIMU

2 1 3, ux rpaduku u CBO¥CTBA.

I'paduxn GbyHKIMA:
k
y=kx,y=kx+b,y=;,

y=ax?y=axy=4x
y = |x|.

Pacrmo3naBath BHIBI H3y4acMBbIX
(QyHKIHH; HIJUIIOCTPUPOBATH
CXEMATUYECKH, OOBSACHATD
pacIoNOKEHHe Ha  KOOPAWHATHOM
IUIOCKOCTH rpaduKoB QyHKIMiT BHAa:

k
y=kx,y=kx+b,y=;,

o= ax. =axs, =N,
Yy = |x| B 3aBHCHMOCTH OT 3Ha4YeHMIA

Ko3(QUIMEHTOB;  ONMUCHIBATE WX
CBOHCTRBA.

PacniosHasats KBaJIpaTUYHYIO
byHK1HIO 110 hopmye.

ITpuBoauTh IIpUMeEphI
KBaJIpaTUYHBIX ~ 3aBUCHMOCTEH W3

peanbHOM XKU3HU, PUNKH, TEOMETPHH.
BeusiBiaTe U 00001ate 0cobeHHOCTH
rpaduKa KBapaTHIHOM (YHKIHH
y = ax?+ bx +c.
Crpouth 7 n300paxarth
CXeMaTU4eCKH Ipa()uKku KBapaTHIHBIX
(byHKIHA, 3aKaHHBIX GOPMYIIaMH BHIA
y=ax, y=ax* +q,y=a(x + pf
y=ax’>+bx +c,
AHanu3upoBaTh u
CBOMCTBA M3Y4YCHHBIX (DYHKIUM IS UX

IPUMEHSTh
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IOCTPOEHUS, B TOM YHCJIE C TIOMOLIBIO
I (POBBIX PECYPCOB.

Yucoseie
II0CJIeI0BATEIPHOCTH

15

[TonsTue YHCIIOBOT
IIOCJIEI0BATEbHOCTH,
3ananue
[10CTIEI0BATEIEHOCTH
PEKYPPEHTHOH  dopmyioit u
(bopmyoii n-ro unena.

Apupmernyeckas U
I€OMETPUYECKas IIPOrPECCHH.

@opMynsl  n-ro  wieHa
apu(MeTHIecKoi 74

FeOMETPUYECKOH Iporpeccuii,
CYMMBI IIEPBBIX N WICHOB.

N3zobpaxenue YJICHOB
apuMeTHIECKOM 2§
TEOMETPHYECKON  IporpeccHii
TOYKaMH Ha KOOPAHUHATHOM
IJIOCKOCTH.

JInnelinbiit "

OKCIIOHEHIMAIBHBIA POCT.
CrnosxHbIe NPOIEHTHI

OcpauBath U
HHJIEKCHBIE  00O3HAYeHHS, CTPOMTH
peyeBbie BBICKA3bIBAHUS C
HCIIOJIB30BAHHEM
CBsI3aHHOM C
[I0CJIE/I0BATE/IbHOCTH,

TIPUMEHATE

TEPMHHOJIOTHH,
INOHATHEM

AHanu3upoBarh
yjleHa

bopmyny n-ro
HIOCJIC/I0BATEIBHOCTA MUK
PEKYPPEHTHYIO HOPMYIly ¥ BBIYHUCIIATH
YJIeHbl IOCIIEA0BATEIILHOCTEHM,
3aJIJaHHBIX STUMH GOpMyIaMu.

YcraHaBnuBaTh 3aKOHOMEPHOCTH B
IIOCTPOCHUH MOCTIeI0BATEIEHOCTH,
€CJIM BBLINKCAHEI IIEPBbIE HECKOIBKO €&
YJICHOB,

PacriosnaBate apuMeTHueckyro u
FEOMETPUYECKYIO  TPOTPECCHH  TIPH
pa3HBIX crocobax 3amaHus.

Pemate 3ama4yu ¢ HCIOIB30BaHUEM
(hopMyi1 n-ro 4yneHa apuGMeTHIECKOH U
FEOMETPHYECKOH IPOrpeccHii, CyMMEI
NEPBHIX N YWICHOB,

N3o6pakats YJICHBI
IIOCNIEAOBATEPHOCTH  TOYKAMH  Ha
KOOPAHHATHOH IIOCKOCTH.

Paccmarpusats IIPHMEPEI

MPOLECCOB M SABICHUH M3 peaJbHOM
HU3HU, WILUTIOCTPUPYIOIINE U3MEHEHNE
B apu(MeTHUeCKOl TMporpeccuu, B
reOMETPHYECKOHN IIPOTPECCHH;
uzobpaxars COOTBETCTBYIOIIHE
3aBHCUMOCTH IpaQu4YecKH.

Pemars 3amaum, CBsI3aHHBIE C
YHCJIOBBIMH IIOCJIEJOBATEIEHOCTAMHE, B
TOM YHCIIE 3aa4d U3 PeabHOM KU3HH
c HCIIOJIE30BaHUEM U (POBBIX
TEXHOJOTUH (IMEKTPOHHBIX TAGIHII,
rpagu4ecKoro KaabKyIsaTopa  T.I1.).

Pemares 3amaynm Ha  CIOXKHBIE
IPOLEHTHI, B TOM YHCJIE 3aJa4yd H3
peasibHO IPaKTHKH (c
UCTIOJIb30BAHUEM KaJIbKYJIATOPA).

3HAKOMMTHCS C UCTOPUEN Pa3BUTHUS
MaTEMATHUKH.
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IToBTOpEHHE,
o6o6ienue,
CUCTEMaTH3aIs
3HAHUM

18

Uucna u
(3amnuch, cpaBHEHHE, JEUCTBUS C
OCACTBUTCIBHBIMA  YHMCJIAMH,
YUCJIOBas HpAMas; IPOILEHTHI,
OTHOIIICHHS, IPOTIOPIIUY;
OKpyIJI€HHEe,  NpHOIIKEeHHe,
OLIEHKA; pELICeHHE TEeKCTOBBIX
3amaqy apu(METHYECKHM
crocobom)

BBIYHCJICHHA

OnepupoBath MOHATHSAMMU:
MHOXXECTBO, I0IMHOKECTBO, OIIepaIiu
HaJa  MHOMXCCTBAMH,  HCIIOJIB30BAaTh
rpagudeckoe IpENCTaBIEHUE
MHOJKECTB MJI OIHUCAHUSA pPEaTbHBIX
IIPOLIECCOB M SBIICHHUH, NPH PELICHUH
3a71a4 U3 APYTHX y4yeOHBIX IPEIMETOB.
AXTyanu3upoBaTb TEPMHUHOJIOTHIO
U OCHOBHBIE NEHCTBUS, CBS3aHHBIE C
YHCITaMH: HaTypaJlbHOE YHCIIO, IPOCTOE
¥ COCTaBHOE YHWClIa, HEeTUMOCTb
HATYpalIBHBIX  YHCEN,  IPH3HAKH
JICIAMOCTH, IEJIOE YHUCIO0, MOJLYJIb
yucna, OOBIKHOBEHHAs M JECSITUYHAs
IpobH, CTAHAAPTHBIA BHJ YHCHA,
apu(METUYECKUH KBaApaTHBINA KOPEHb.
Beinonuats JeicTBUs, CpaBHHBATh
U yIIOPSIOYUBATh YHUCTIA, IPEACTABIIATE
ylyclla Ha KOOPAMHATHOH IIpSMOH,
OKPYTJIATh YHCIIa; BBINIOJIHSATh
OPUKUAKY M OLEHKY pe3ybTara
BEIYHCIIEHHH.
Pemars TEKCTOBBIE
apu(MEeTHIECKHM CIIOCOO0OM.
Pemares mpakTHyeckue 3amadd,
CoJIepIKallue MPOLEHTH], J0JIM, YacTH,
BBIPAXKAIOLIUE 3aBUCUMOCTH: CKOPOCTh
— BpeMSi — pacCTOSHHE, I[eHA —
KOJIMYECTBO — CTOMMOCTb, OO0BEM
paboThI - BpeMsi -
MIPOH3BOAUTENBHOCTD TPYZA.
Pa3bupars peanbHbIC KH3HEHHBIE
CUTyaruu, (GOpMyIHpOBaTh HX Ha
A3BIKE MaTeMaTHKH, HaXOJHTh
peleHne, IPUMEHSST MaTeMaTHIECKHi
ammnapar,
pe3yJbTar.

3a1a4u

HHTEPIPETUPOBATE

Anrebpanyeckue
BEIpakeHUs (mpeoOpazoBaHue
anreOpanueckux BBIPaKEHHIA,
JIONTyCTHMbIE 3HAYCHHUA)

OnepupoBaTh MOHSTHIMU: CTEIEHD
c LETBIM IoKa3areseM,
apudMeTHIecKuil KBaJpaTHBIA KOPEHb,
MHOrouneH, ainrebpandeckas HapoOb,
TOKIECTBO.

BrimmoaHsSTe OCHOBHEBIE JEHCTBUSA:
BBIIOJHATh PAcu€éThl IO (opMyliam,
npeobpa3oBeIBaTE  IieNble, IpOOHO-
panMoHaIbHbIE BBIPAXKCHUS U
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BBIPXKCHHUS c KOPHSIMH,
pealn30BBIBATH pasiloKeHue
MHOTOYWICHA HA MHOXMTEIH, B TOM
YHCIIE ¢ HCIOJIb30BaHHEM (OpMy
pPasHOCTH KBaApaToB M KBajpaTa
CYMMBI H  pa3sHOCTH; HAaxOIHTh
JOIYCTHMBIE 3HAYECHHsS IEePEeMEHHBIX
ISt IpoOHO-paMOHAIBHEIX
BBIpAXXEHUH, KOPHEH.

DyHKIUA (moctpoenue

rpauKoB, CBOMCTBA
HU3YYEHHBIX (byHKIH;
rpaduyeckoe pelIeHue

YPaBHEHUU U UX CHCTEM)

Onepuposatb MOHATHSAMU:
ynxims, rpadux GyHKUEM, HyIH
byHxpy, IIPOMEXKY TKH
3HAKOIIOCTOSIHCTBA, MIPOMEIKYTKH

BO3pacTaHus, yOBIBaHHS, HauOOIbIIEE
U HauMEHBIIIee 3HaYeHHUs ()yHKIIHH.

AHanu3upoBars, CpaBHUBATb,
oOCy’kmaTb  CBOWCTBA  (DYHKIHH,
CTPOUTH UX Ipaduxm.

OnepupoBarh MOHSTHAME: IIpsSMast
IPONIOPIIMOHATBHOCTD, obparHas
[IPONOPIUOHAIBHOCTb, JMHeHHas
(GyHkuusA, KBagpaTuuHas —QyHKIHS,
napaboJa, runepboia.

HcnonezoBare  rpaduku s
OMNpeMIeICHHs CBOMCTB, IPOILECCOB H
3aBHCHMOCTEH, I pelieHus 3a1a4 U3
Opyrux  y4eOHBIX  NIpeaMETOB U
pealbHON JKH3HM; MOJENUpOBaTh C
TIOMOIIBIO rpaduKoB peasibHbIe
IIPOIIECCHI U SBJICHHS.

Beipaxxats bopmynamu
3aBHCHMOCTH MEX]Ty BEJIHYHHAMH
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INIAHUPOBAHME M3YYEHUS YYEBHOT'O KYPCA

Anzebpa. 7 knacc

N Tema Kon-e0 Ilpeomemmnoe cooeparcanue e
n/n uacoe OeamenvHOCHU 00y a0 UXCA
I'naBa 1. Yuena, BoIpakeHns, 21 ITonsTHe panuoHaIbHOIO MnmocTpupoBaTh ¢ MOMOIIBIO
TOX/AECTBA, yPABHEHHS qucona. KpyroB Ditiepa COOTHOLIEHHE
§ 1. Yucna u evipasicenun 8 Apudmernueckue IeHCTBUA ¢ | MEXKAY MHOMKECTBAMHA
1 | PaponansHele uncia paLUOHAIBHBIMA YHCIIAMH. HaTypaIbHEIX, I1eJIBIX,
YrcioBble BEIPaKEHHS CpaBHeHHe, YIIOPSJOUHBAHHE | PAIHOHAIBHEIX YHCEIT,
3 | BepaxeHus ¢ pallMOHATBHBIX YUCE]I. Hcmosnb30Bars TEOpETHKO-
TepeMEeHHBIMH BykBeHHBIE BBIpajKeHHUS. MHOXECTBEHHYIO CHMBOJIHKY
4 | CpaBuenue 3HaueHuit [lepemennsie. JUIS 3allMCU COOTHOIIICHU
BBIPAKEHHUIA Jlomycrumele 3HaueHUs ME3K/y MHOXKECTBaMHU.
§ 2. Ipeobpazosanue 4 IEPEMEHHBIX. CpaBHuBAaTh parMOHAIBHBIE
evIpadicen i IIpeoGpaszoBanne OyKBEHHBIX | YHCJIA, BBIIOIHATH C HUMU
5 | Caoiictpa neficTBuH} Haj BBIPAXKEHUM, PACKPHITHE apu()MeTHYECKHE ICHCTRHSL.
qHCIIAMH CKOOOK U MpUBeJIcHIE IIpencraBnaTh pannoHAILHEIE
6 | ToxnecTsa. NOJOOHBIX ClIaraeMEIX. yKcia B BUE OECKOHEUHBIX
TOKIECTBEHHEIE Toxnectsa u JECATUYHBIX EPUOTUYECKUX
npeo6paszoBaHms TOXKIECTBEHHBIC npo6eii. IIpuBoAKUTE IPUMEpPEI
BBIpAYKEHMIH npeobpa3zoBaHus HETIEPUOJHUECKHUX AECATHIHBIX
BBIPQKEHHIA, npobei.
HaxomuTs 3HaYeHHs YHCIIOBBIX
BBIPAXEHHH, a TaK¥kKe
BBIPKEHUHN C IEPEMEHHBIMU
IIPY YKa3aHHBIX 3HAYCHUSIX
nepeMeHHbIX. Mcnonp30Bath
JUISI 3alIUCH Pe3yIbTaToB
CpaBHEHHMA YHCEN 3HAKH >, <, >,
=
BrimonuaTte npocreiiiiie
npeobpa3oBaHus BhIPAXKESHHMI:
IPUBOIUTE MTOA00HBIE
cllaraeMble, paCKpBIBaTh CKOOKH
B CYMMe ¥ pa3HOCTH
BEIPAXKEHUH.
Kontponssas pabota Ne 1 Tems1 § 1 -2 KontponmupoBate u oleHHBATH
1 CBOIO paboTy, CTaBUTH LIEJIW Ha
ClenyIomuii aTan o0yueHus.
§ 3. Ypaenenus c oonoii 7 VYpaBHenue, npaBuia Pemate ypaBHenus Buga ax = b

nepemennoll

npeoOpa3oBaHus ypaBHEHHUS,

7 | YpaBHeHUE U €r0 KOPHH

PaBHOCHJIBHOCTH YPaBHCHUI.

8 | Jlumeiinoe ypaBHeHue ¢

OJIHO# ITepeMeHHO

JluneitHoe ypaBHeHue ¢
OJTHOM NepeMeHHOI,

IIPY Pa3/IMYHbIX 3HAYCHUSX ¢ U
b, a TakKe HECI0XKHbIE
YPaBHEHHUS, CBOAAIIHUECT K HUM.
Henonezosate anmapar

33



9 | Pemenue 3a/1a4 c

IIOMOINBIO YPaBHEHH U

10 | opmynsl

peLICHUE JIMHEHHBIX
ypaBHeHu#. Pemenue 3amay ¢
IIOMOIIBIO YPAaBHEHHUHA,
Pemienue oCHOBHBIX 3a/1a4 Ha
IpoOH, IPOLEHTHI U3
peanbHON MPaKTHKH.

YPaBHEHMH JUIs peleHUs
TEKCTOBBIX 387134,
HHTEPIPETUPOBATE PE3YIILTAT.
Pemath npakTuko-
OpHMEHTHPOBAHHEIE 3a/1a4H, B
TOM 4YHUCIIe Ha IpoOH H HA

DopmyIIsl MPOIEHTEI.
Konrposnbsuas pa6ora Ne 2 1 Temsr § 3 KoHTponupoBars ¥ OIEHHBATHL
CBOIO paboTy, CTaBUThH LK Ha
CIenyrolui 3Tan o0ydyeHus.
I'nasa 2. ®yuxkuun 12 Koopnunara Touku na H306paxars YHCIOBEIE
§ 4. Oynxyuu u ux 2paguxu 5 IPSAMO}A. TPOMEXYTKH Ha KOOPIHHATHOM
11 | YncroBEe mpoMexyTk YrcoBsie MPOMEXYTKH. IpPsAMO¥, 3a]1aBaTh UX C
Paccrosnue mexay aByms TIOMOIIEIO HEPABEHCTB.
12| Hro raxoe ynxuus _ TOYKAMHU KOOPAMHATHON BBIUKCIIATE paccTOSHHE MEXIY
13 | Berumcienne  sHaveHuit TPSIMOIA. JBYMSI TOYKaMH KOOPAMHATHOM
(yHukuuu no Gopmyne [IpsiMoyroJibHas cHCTEMa HPSMO.
14 | I'padux pyrkmuu KOOpAHMHAT Ha IIOCKOCTH. [IpumensTs rpapuueckuit
§ 5. Muneiinas gynryus 6 ITpumeps! rpadukos, crocob st TpeCTaBICHHS
15 | Tipaas 3a/1aHHbBIX GopMysIaMHu., pasHooOpa3HOi KU3HEHHOM
. Yrenune rpadgukoB peansHbix | uHboOpManuu. OBnaneBaTs
HROICPIANHAIRHDEE 1 O 3aBUCHUMOCTEIA. (byHKIHOHAILHOM
rpaduk [Tonarne Gpynkuuu. I'padux | TepMUHONOTHEH, BEIMUCIISTS
16 | Jluneiinas ¢ynkums u eé ¢ynxumn. CpoiicTea 3HaYeHUs (QyHKIUH, 38JaHHON
rpaduk byHKIMIA, (bopmytoit, COCTAaBIATE TAGIHIIET
17 | 3amanue dyHKIIR Jluneiinast GyHkius. 3HayeHud Qpyukuuu. Haxonuts

HECKOJIBKHMH (popMymaMu

[Toctpoenue rpaduxa
TIMHEHHON (yHKIHH.
I'padux pynkuun y = |x|.
PeanbHble 3aBHCUMOCTH.
[Ipsimas u o6paTHas
IPOTOPIHOHATEHOCTH

110 rpauky QyHKUNH 3HAUYCHHE
(GYHKLIHUH 110 3aIlaHHOMY
3Ha4YEHHIO apTYMEHTa, PeLIaTh
obparHyto 3amauy.

Crpouts rpaduku npsaMoit
IIPONOPIHOHANIBHOCTH,
TMHEHHON QyHKIWMH U HyHKIHH
¥ = |x|, onHCcHIBATE CBOMCTBA
stux Qynkuuii. [lonumars, Kak
BJIMSET 3HAK Koo duruenra k
(k # 0) Ha pacmonoxeHue B
KOOPJAHMHATHOH INIOCKOCTH
rpaduka QyHkimn y = kx, Kax
3aBHCUT OT 3HaYEHHH k 1 b
B3aMMHOE PACIOJIOKEHHE
rpadukoB AByX QyHKIMH Buaa
y=kx+b.

Hurepnipernposats rpaduku
pealbHBIX 3aBUCUMOCTEH,
ONUCBIBAEMBIX (hopMynamMu BHAA
y=kxrnek Z 0, uy=kx+b

KonTtponsnas pabora Ne 3

Tembr § 4 -5

KoHTpoimmpoBare u oLEHWBATH
CBOIO paboTy, CTaBUTH LEJIU Ha
clenyromui atan 06ydeHus.
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InaBa 3 Crenenn c 11 CreneHnsb ¢ HaTypaIbHEIM Beruucnsres 3HadeHus
HATYPAJbLHBIM MOKa3aTeJIeM [IOKa3aTeJIEM. BEIpQKEHUH BUaa a™, Tae a -
§ 6. Cmenens u eé ceoiicmea 5 | Hpusnaxu pemmmocts, IPOM3BONILHOE YHCIIO, 71—
18 Onpeneneﬂne CTEIGHI Pa3I0XKCHHS HA MHOXKHTETH HaTypallbHOE YHUCJIO, B TOM
HaTypaJIbHBIX YHUCEIL. YHCJIE ¢ TOMOIILIO
HaTypalbHEIM CBo¥icTBa CTEIeHH ¢ KaJIbKYJISATOPA.
et HATypaTbHBIM II0Ka3aTeleM. | dopMyIHpOBATE, 3aIUCHIBATE B
19 | YMHOXeHHE U JeneHMe OnnoulieH u ero CHMBOJIYECKOH hopme
CTENEeHEH CTaHIapTHBIH BUA. 000CHOBBIBATH CBOMCTBA
20 |BosBegeHue B CTeleHs Aetictaus ¢ ongoqneﬂagm. CTCIICHU C HATYPATLHEIM
TPOM3BE/ICHHS H CTEIICHH Qynxuun y =x“u y =x’ 1 ux IIOI(;B&TCJ‘ICM. [MpumensTs
rpabuKiL. CBOICTBA CTENEHH ISt
§ 7. Oonounenst > pad npeoOpa3oBaHus BEIPAKEHUIH.
21 | Omuounen H “a 3anuchIBaTh GOJIBIIKME YHCHA C
CTaHJapTHBIN BHI MOMOIIBIO cTeneHe ucia 10,
22 | YMHOXeHHE OJHOYJIEHOB, BrimonusaTe ymMHOXKEHHE
Bo3Benenne oxHOwIeHa B OJTHOYJIEHOB U BO3BEJICHHE
G ?:.IIHO‘UICHEI. B q{):'nene;b. ;
— — TPOHUTEL rpaduKu QyHKIHUi y =
23 | Qymxmmny =x’uy =x'u x*uy =x°. Pemars rpaduueckn
HX rpadm ypaBHeHus Buja x2 = kx + b, x3
24 | O mpoCTBIX M COCTABHBIX =kx + b, rne ku b — HekoTOpEIE
1HCIax EL(IEN
KonTtponenas pabora No 4 1 Temsr § 6 —7 KonTponupoBars u oneHnBarh
CBOIO paboTy; CTABUTH IEJIM Ha
CleAyIOmMii aTan 00y4eHus.
I'nasa 4. MHOro4./1eHbI 18 MHorowieHs u ero 3anuchBaTh MHOTOWICH B
§ 8. Cymma u pasnocme 4 CTaH/aPTHBII BUI. CTaHIAPTHOM BHJIE, OTIPEENATh
Sib20unenoe CnoxeHue ¥ BEIYMTaHHE CTENeHb MHOTOWIEHA,
75 | Muorowion - oo MHOT'O4JIEHOB. BeinmonusaTe cnoxenue u
. Pasnoxenne MHOrOWICHOB Ha | BEIYHTAHHE MHOTOYJICHOB,
OTaHIAPTRRIL BA MHOXHTEITH YMHOKEHHE OJJHOUWIeHA Ha
26 CrnoxxeHne M BLEIYMTAHHUE MHOTroWieH, BEINOIHITE
MHOTOYJICHOB pasioKEeHUe MHOTOWIEHOB Ha
§ 9. Ilpousgedenue odnounena u 6 MHOXHTETTH, HCTIONB3Ys
J—— BLIHECEHUE MHOXKHTENS 34
27 | YMHOXEHHE OIHOYIEHA Ha CROOKE. I pusteetss feliernii o
MHOT'OYJIEHAMH TIPU PElIeHUH
g s 3aj1a4, B 4aCTHOCTH, TIPH
28 | BoiHecenne oburero PeLICHHH TeKCTOBBIX 3a/1a4 C
MHOXKUTENS 33 CKOOKH ITOMOIIIBIO YpaBHEHHUIHA.
KonTponeHas paGora Ne 5 1 Tembr § 8 -9 KonTponuposats u ornieHuBarsh
CBOIO paboTy; CTaBUTH IEJIM Ha
CIEeAYIONMH 3Tan 00yJYeHus.
§ 10. IIpouseeoernue 6 MHuorounessl. YMHOKEHHE BeImonHTE yMHOXKEHHE
MHO2041eH08 MHOTO4IeHOB. Pasnoxenue MHOTOWIEHa Ha MHOTOYJIEH.
29 | YMHOXCHHG MHOIOWICHS MHOTOYJICHOB HA MHOXHTEIX | Beimonusts pasnoxenue
HA MEOFOWICH MHOTOYICHOB Ha MHOYKUTEIIH,
UCIIONIB3YsT BEIHECEHHE
30 | Paznoxenne MHOroYsIEHA

Ha MHOMHTEIH CIIO0COOOM
I'PYIIIHAPOBKH

MHOYHTEJS 33 CKOOKH M CIIOC00
rpynnupoBKH. [IpuMensaTs
JEHCTBUS C MHOTOWIEHAMH TTPH
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31 | JlemeHnue ¢ oCTaTKOM

pelIeHuH 3a1a4, B YaCTHOCTH,
IIpY PELICHUU TEKCTOBBIX 3a4a4
C TIOMOIIBIO YPaBHEHHUH.

Kontponsnas pabora Ne 6

Temsr § 10

KoHTponupoBaTs U OLEHUBATh
CBOIO PaboTy; CTABUTSH LI HA
CIEAYIOIMH dTan 00y4eHHUS.

I'maBa S ®opmy.ibl 18 @opMyIBI COKpAIEHHOTO JoxaseiBaTh GopMyIIEl
COKpaI:IIéHHOl"O ymﬂomeﬂuﬂ YMHOMXCHHA. COKpaIlIEHHOPO YMHOMKCHUA,
§ 11. Keadpam cymmot u 5 Pa3noxxeHne MHOTOYWICHOB Ha | IPUMEHSATD HX IS
MHOXHUTEH npeoOpa3oBaHuit LEIBIX
Keaopam pazHocmu »
BBIPKEHHH, a TaKKe I
32 | Bossepieriue B kBanpar u B pa3Io)KeHUsl MHOIO4JIEHOB Ha
Ky0 cyMMEI 1 pasHOCTH MHOXkuTeH. Menok3o08aTh
ABYX BEIPKCHHHA npeoOpazoBaHus LEBIX
33 | Pasnoxenue Ha BBIp@KCHHH TIPU PELICHUH
MHOJKHTCIH C IIOMOIIBIO YpaBHEHUH, JOKA3aTEIBCTBE
(dhopmyn KBajgpaTa CyMMBI TOXJIECTB, B 33/1ayax Ha
U KBaJlpara pa3HOCTH JCJIIUMOCTD, B BEIYHCIICHHH OJIA
§ 12. Paznocms xeadpamoe. 3HACHHH HEKOTOPBIX
5 BBIP2XXEHUH C IOMOIIBIO
Cymma u paznocme Kyooe
KaJIbKYJIATOPA.
34 | YMHOXEHHE pasHOCTH
JIBYX BBIPDAXKEHHUN HaA HX
CyMMy
35 | Paznoxxenue pa3HOCTH
KBaJpaTOB Ha MHOKUTEIIH
36 | Paznoxenue Ha
MHOXHUTEIH CYMMBI H
pasHOCTH Ky0oB
KonTtponpaas pabota Ne 7 1 Temer § 11 —12 KonTponupoBars u olleHUBaTh
CBOIO paboTy; CTaBUTH LEJIU HA
CJIEAYIOIIMI 3Tan 00y4eHusl.
§ 13. Ilpeobpasoeanue uyenvix 6 IIpeobpazoBanue 1enoro IIpumensaTs GopMyEl
guIpasicenuil BBIPA)KEHHS B MHOTO1JICH. COKpPAIEHHOTO YMHOXKEHHMS JJIsI
37 | IIpeobpasopanme 1emoro Pasnoxxenue MHOrOWICHOB Ha npeoﬁpazo?aﬂnii I[EJIBIX
MHOKHTEIN Pa3TuIHbEIMU BBIpaKECHHM, a TakiKe 114
BEIPA)KEHUSI B MHOTOUJIEH
crocobamu. pa3IoKEHUsI MHOIOWIEHOB Ha
38 | IIpumenenne  pasmuaHBIX MHOuTENH. Mcnons30Bars
crocoboB HJIA PasIOXCHH A HpeOGPaBOBaHHH HEeNbIX
Ha MHOXXUTEIIH BBIPAXKEHUN MU PEIEHUH
39 Bossenenue JIByWIeHa B ypaBHeHHﬁ, JOKa3aTrejIbCTBe
CTEEHE TOXJIECTB, B 3aa4ax Ha
JIeTAMOCTh, B BBIYMCIICHUH JIJIS
3HAYEHUH HEKOTOPBIX
BBIPKEHHH ¢ TOMOIIIBIO
KaJIBKYISTOPA.
KontpompHas paborta Ne 8 1 Temer § 13 KonTponupoBaTh U OLICHUBATh
CBOIO paboTy; CTaBUTH LIENIH Ha
CIEIYIOIHMH 9Tan 00y4eHus
I'maBa 6. CucremMbl JIMHEHHBIX 15 JluneitHoe ypaBHeHME C Onpenensith, ABISETCS JIU apa

YpaBHeHHUH

ABYMI IIEPEMEHHBIMH H €TI0

YHCEII pELICHHUEM YPaBHCHHS C
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§ 14. Jluneiinsie ypasnenus c
08yMA NEePEeMEHHBIMU U UX
cucmemsl

40 | JluneiiHOe ypaBHEHHE C
JIBYMSI TIEpEMEHHBIMHI

41 | I'paduk nuneitHOrO
YpPaBHEHHUS C ABYMS
TIepeMEHHBIMU

42 | CucreMsl TUHEHHBIX
YpaBHEHHH C ABYMS
HepeMEHHBIMH

§ 15. Pewerniue cucmem
JIUHEUNDIX YPAGHEH U

43 | Crmocob moacTaHOBKH

44 | Crnocob ciioxenus

45 | Pemenue 3amay C
IIOMOIILIO CHCTEM
YpaBHEHUM

46 | JluneliHble HepaBEHCTBA C
NBYMSI IEPEMEHHBIMH ¥ MX
CHCTEMBI

rpaduk. Cucrema nByx
JIMHEHHBIX YPaBHEHHH C
JBYMS TIEpEMEHHBIMH.
Pemienne cucrem ypaBHeHuit
c11oco0OM MO/ICTAHOBKH U
CIocoboM CII0KEHHS.
Pemenue 3a/1au ¢ momMonso
CHCTEM ypaBHEHHM

JByMS TIEpPEMEHHBIMH,
Haxoaute nyrém nepeGopa
LieJIble peLIeHUs TUHEHHOTO0
YPaBHEHHUS C JIBYMS
[IEPEMECHHBIMH,

Crpouts rpagux ypaBHEHHUS
BUIa ax + by =c,rne a # 0, unn
b£0

Pemars rpajgudeckum crnocoGom
CHCTEMBI IMHEHHBIX YpaBHEHUH
C IByMs [I€PEMEHHEIMH.
[TpumenaTs croco6
MOJCTAHOBKH U CIIOCO0
CJIOXKEHUS IIPU PEIICHHH CHCTEM
JMHHEHHBIX YpaBHEHHUH ¢ IByMs
nepeMeHHBIMH. Peinarth
TEKCTOBBIE 3a1a4H, HCIIOJIB3YS B
KayecTBe anredpandeckoit
MOZETH CHCTEMBI ypaBHEHHIHA,
HureprnpeTupoBaTh pe3yJibTar,
ITOJIy4YEHHBIN MPU PEIICHUH
CHCTEMEL.

KonTtponbnas pabora Ne 9

Temsr § 14 — 15

KonTtponuposats 1 oLieHUBATH
CBOIO paboTy; CTaBUTH IeJTH Ha
caenyroumi otan 06ydeHus.

IloBTOpenue

WUTtorosslii 3auét

[ToBTOpEHME OCHOBHBIX
TIOHATHH U METO/IOB Kypca 7
Kyacca, 00001IeHHe 3HaHMIH

CpaBHHBATE panoOHATEHBIE
YKCJIa, IPe/CTaBIeHHbIC B
pas3Hoii popMe; BEIUHCIIATE
3HAYEeHHUS YHUCITOBBIX
BBIPXEHUH; BEIOHpAThH
panfoHaIbHEIE CIIOCOOKI
BEIYHCIIEHHH, IIpeoOpa3oBsIBaTh
OyKBEHHBIC BRIPAKCHHUS; PEIIATH
JMHHEHHBIE YpaBHCHHS,
IIPUMEHSI HE0OXOUMBIE
1peoOpa3oBaHusl; BBIIOIHATE
pasau4yHEIe MpeobpazoBaHus
IENBIX BRIPAXKEHUIT B
COOTBETCTBUU C IIOCTABJICHHOM
nenbio. CTpOUTE U YHTATh
rpadukn GyHKimit, 3anaHHON
bopmynamu Buga y = kx u

Y = kx + b; uHTEpIpETHPOBATH
rpauKu pearbHBIX
3aBucuMocreid. Pemars
TEKCTOBBIC 3a/1a49H, B TOM YHCIIE
U3 pealibHOM HU3HHU, UCIIOJIB3YSI
Kak apu(pMeTHYECKHE, TaK U
anrebpanyeckue crocoOsl
pEIIeHMUsL.
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HroroBas  KoHTpoJjbHas 2 Temp1 § 115 KonTtpommposarts u oneHuBarh
paboTa CBOIO paboTy; CTABHTSH 1M HA
CIEOYIONINIA Tan 00y4YeHHS.
Hroro | 102
Anzebpa. 8 knacc
i Tema Kox-go IIpeomemnoe cooeprcanue S ooy
n/n uacoe OeamenbHOCHU 06y arOwUXCA
I'napa 1. PanmonanbHele qpoou 16 Anrebpanyeckas 1po0b. DopMyIMpOBaTE OCHOBHOE
§1. Payuonansnusie Opobu u ux 3 HomycTumble 3HaeHMs CBOMCTBO pallMOHAILHOMI Ipo6Ou
ceoiicmea NEPEMEHHBIX, BXOIAIINX B ¥ TIPUMEHSTH €0 JUIs
1 Panmonansusie anreﬁpanqecrcpie BEIDAMCHEE npeobpa3zoBanus Apobei.
OcHoBHOE cBOlCTBO
BBIPaKEHUS anreSpanueckoi ApoGH. BeinonusaTe crnoxenue,

2 | OcHOBHOE CBOMCTBO Coxparenne apoGeii. BBIYMTaHUE PAIlMOHAILHBIX
npobu. Cokpamienue CnoxxeHue, BEIMUTAHUE Apobeii. BeImonusTh pasinudnbie
apo0eit anredpaudeckux apobei. 1peoOpa3soBaHys PaHOHATBHBIX

§2. Cymma u paznocms opobeii 4 IIpeoGpazoBanue BbIPAXKCHUH, 0Ka3bIBATH

3 CnoxxeHue u BEIUUTAHUE BBIPQKEHUH, COEpIKaLIX TOXOeCTRa.
npobeii ¢ OAUHAKOBBIMU anrebpandeckue apobu ITosnakoMHTBCS © HCTOPHEH
3HAMEHATEISIMHI BO3HMKHOBEHUS U Pa3BUTUS

4 | Crnoskenue u BEIMUTAHKE npoGeit.
npo6eif ¢ pasHbIMH
3HAMEHATe/IAMH
KonTponsnas pabora Ne 1 1 Tempr § 1 -2 KontpomipoBate u oLeHHBATE

CBOIO paboTy; CTaBHTH LIETH Ha
CIISIIYIOIHMIA 3Tar 00ydueHus!.
§3. Ilpoussedenue u yacmnoe 7 VYMHOXEHHE U JIe]IeHHE BemonHsTe yMHONKEHME U
Opobeii anreOpaudecKux Jpooei. JEJICHHE PallMOHANIBHBIX

5 [ Ymuoxenne apoGei. HpeoﬁpaaoPaHHe ,upoGer‘iI, a TaK)Ke BO3BE/ICHUE

Bossenenne apoGel B BBIPAXKCHUM, COAEPIKAIIMX npo0eii B cTemneHs.
anrebpanyeckue 1pobu BrimonuaTe pasnuynbie
i peoOpa3oBaHusl PAMOHATBEHEIX

6 | Jlenenne npoGeit BBIpAXKEHHI, JOKA3BIBATH

7 | IlpeoGpazoBanue TOXKECTBA.

PaMOHATBHBIX 3HaTk cBOMCTBA GyHKIHK
BBIPA)KCHU M y=k/x, re k # 0, u ymern

8 | Oymawms y = k/x 7 o8 CTPOUTE €€ rpaduk.
rpaduk

9 | IIpencrasienne mpobu B
BHJIE CYMMBI JIpo0eit
KonTtponsnas paGora Ne 2 1 Temsr § 3 KonrpomipoBate u oneHmBaTh

CBOIO paboTy; CTAaBHUTHL IENH HA
CIeNYIOMHi oTarn 00ydyeHus.
I'nasa 2. KpaaparHsbie kopau 15 KBanparHsiit kopess u3 IpuBOAMTE IPUMEDEI
§4. Apupmemuueckuii 6 gucia. [lonstue 06 palMoHAIBHBIX H

K6AOpamHbLIl KOpeHb

HppaIMOHAIFHOM YHCIIE,

HUppaniOHaNBHEIX YUCE]I,
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10 | HeiicTBUTENbHEIE Y CTIa

11 | KBagpaTHrie
Apudmerndeckuit
KBaJIPaTHBIH KOPEHb

KOpHH.

12 | VpaBuenue x° = g

13 | Haxoxmenue
NPUOIKEHHBIX 3HAYEHHI
KBaZIpaTHOTO KOPHS

14 | Oynxmaa y = Vx

JlecsaTuunsie mpuOIKeHUS
HPPAlHOHAIBHBIX YUCEIL.
JlelicTBUTENBHEIE YHCIIA.
CpaBHeHue nedCTBUTENBHBIX
YHCEI.

Apudmernueckuii
KBaJIpaTHBIN KOpEeHB.
YpasHenue Buza x> = a.
CaolicTBa apudmeTnueckux
KBaJIPAaTHBIX KOPHEH.
IIpeoGpazoBanue YHCIOBBIX

n300pakaTh YKciia TOYKaMH
KOOPJMHATHON NPAMOIA,
[IpencTaBnars paluoHanbEHEIE
4HCIIa B BHJIE OECKOHEUHBIX
JECATHYHBIX IEPUOIUIECKUX
JIpobeit. HaxomuTs NecsTHYHEIE
IPHOIMKEHUS UPPAIHOHAIBHEIX
yucen. CpaBHUBATH U
yIOPAIOYNBATE
JENCTBUTENIbHBIE YHCIIA.
Ilo3nakomutses ¢ ucropueit

§3. Ceovicmsa 2 BBIPAKEHHH, COTEPIKALITHX BO3HHUKHOBEHHS
apugmemutieckozo KBaJ[PaTHBIE KOPHH. JEeNCTBUTEBHBIX YHCEL.
K6A0pamHozo KopHa HaxomuTs 3HaYeHHUS
15 | KBagpatHeiii KopeHs w3 apu(pMETHUECKUX KBaIPATHBIX
TIPOU3BENICHUS U APOOH KOpPHeH, HCITOB3ys! [PH
16 | KBanpaTHEIH KOpeHb 13 HEOOXOMMOCTH KaJIbKYJISTOP.
CTETen Crpoutsb rpaduk GpyHKnuu
Y = VX 1 HIUTIOCTPUPOBATH I10
rpaduky eé cpoiicTsa,
Jloka3bIBaTh TEOPEMBI O KOPHE
U3 IPOM3BEACHU ¥ APobH, a
TaKxKe ToXkaecTBO Va2 = |al,
IIPUMEHSATH UX B
npeoOpa3oBaHUsIX BEIPAKEHUH,
OcBoboxaarses oT
HPPaLHOHANTEHOCTH B
3HaMeHaTesX apobei Buaa
a/Vb, a)(Vb+Vc)

Konrponsnas pa6ora Ne 3 1 Tempr § 4 -5 KonTponupoBars M oOIlleHHBAThH
CBOIO paboTy, CTaBHTH LIEIH Ha
CIIeAyIOIHiA aTar o0yJYeHHs.

§6. Ilpumenenue ceolicms 5 BBIHOCHTE MHOXKHTEIb H3-110/]

apugmemuyecxozo 3HAKa KOPHS ¥ BHOCHTb

K6aopamnozo KopHs MHOXHUTEIb T10]] 3HAK KOPHSL.

17 | BeiHEceHHe MHOKHTENS 34 Hcnonp3oBats KBagpaTHEIE
3HaK KOpHs. Bmaecenue KOPHH JUIS BEIp)KEHUS
MHOXHTENSI T[OJ  3HAK IIEPEMEHHBIX U3
KOpHS I€OMETPHYECKUX U QH3HYECKUX

18 | IIpeoGpazoBanue (bopmy.

BBIPOKEHHH, COJEpKaIUX ITo3naxomuthCs ©
KBaJIpaTHBIe KOPHH HUCTOPUYECKHMHU CBEIEHUAMHU O

19 | Ilpeobpa3oBanue NBOMHBIX KBaApaTHBIX KOPHAX.
pajiiKaIoB
Konrponsnas pabora Ne 4 1 Temer § 6 KonTponupoBaTs u oOleHHBATE

CBOIO paboTy, CTABUTH 1IE]IU HA
CIIEIYIOIIMMH 3Tall 00yUeHHS.
I'nasa 3. YpaBuenus u cucremMsI 33 PemaTs KBanpaTHBIE ypaBHEHMS,

YPaBHeHHii

HCIOJIB3Ys GOPMYIy KOPHEH.
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§7. Keaopamnoe ypaenenue u 8 KBanpatHoe ypaBHeHue. UccnenosaTk kBaapaTHOE
e20 KopHu Henonnoe kBagparxoe YPaBHEHHE IO JUCKPUMHUHAHTY
20 |Hemom#ple  KBampaTHBIE L 1 K3 uIeHTAM.
— dopmyina kopHeit HaxonuTe KOpHU KBapaTHOTO
P - KBaJ[paTHOI'O YPaBHEHHUSI. ypaBHEHUS N000pOM.
21 | @opmyna KOpHEH Teopema Buera. WUcnons3opats Gpopmysl Buera
KBapaTHOTO ypaBHCHHUS Pemenue ypaBHeHHUH, IIPY PEIIeHHH Pa3InIHBIX 3aj1ay.
22 | Pemenue 3anay CBOISIIMXCS K KBaJIpATHBIM.
23 | Teopema Buera Ipocreitimie npo6HO-
paIMOHATbHBIE YPaBHEHNUSI.
Pelienue TeKCTOBBIX 3a/1a4 C
MOMOIIBIO KBaJIpaTHBIX
YpaBHEHU I
KonTponsuas pabora No 5 1 Temer § 7 KonTpomuposath 1 OrieHHBaTH
CBOIO paboTy, CTAaBUTH 1IN Ha
CJIeIyIOLIHii HTar 00ydYeHnsl.
§8. Keaopammuurit mpéxyaen 5 KBaznparuslii TpéxuieH. Pacnio3naBarh KBajpaTHBIA
24 | KBanpaTHbIf TpEXWIeH u PaznoxeHnue kBanpaTHoro TpEXUIEH.
ero KopHH TpéXulleHa Ha MHOXKHTEITH. PacknanpiBaTe Ha MHOXKHUTEIHN
JIuneitHoe ypaBHEeHHE C KBaIpaTHBIA TPEXUICH ¢
25 | Pa3noxkeHue KBaapaTHOTO
. IBYMs IEPEMEHHBIMH, €TO HEOTPULIATETEHBIM
TpEXuIeHa Ha MHOXKHTEIH rpaduK, IPUMepHI peleHns | AMCKPUMHHAHTOM.
§9. Apobnvie payuonanvisie 6 ypaBHEHUH B IEeNIbIX Yucaax. | Pemars apoGHbIe
ypasHeHun Pemenue cucrem aByx paluoHalbHBIE ypaBHEHHS,
26 Pemenue npoﬁHBIx JIAHEHHBIX ypaBHeHHﬁ C CBOJIAITHECH K JIMHEHHBIM H
pALMOHATBHEIX ypaBHEH T JBYMS IEPEMEHHBIMH. KBaJ[paTHbLIM, UCKITIOYATh
IIpumMeps! pereHus CHCTEM [IOCTOPOHHHUE KOpHU. Permars
27 | Pemenune 3amau - 5
HEIHMHEHHBIX YpaBHEeHHI ¢ anredpanyecku TEKCTOBBIE
§10. Ypasnenua c ogyma 12

REPEMEHHBIMU U UX
cucmemosl

28 | YpaBHeHue ¢  aByMs
NEPEeMEHHBIMH H  €ro
rpadux

29 | UccnenoBanue CHCTEM
JBYX TTHHEHHBIX
ypaBHEHHMH ¢ JByMA
TEpPEMEHHBIMI

30 | I'paduyeckuit crocod
peLIeHus cHcTeM
YpaBHEHHIA

31 | Anrebpanueckuit cmocob
peleHus CHCTEM
YPaBHEHHU I

32 | Pemenne 3anau

33 | YpaBHeHus ¢ napameTpom

IOBYMS TTEpEMEHHBIMH,
I'paduueckas unTEpnpeTaiys
YPaBHEHHUS C BYMSI
IIepeMEHHBIMA W CHCTEM
YPaBHEHHMI C IByMS
nepeMeHHBIMH.

Permenne TeKCTOBBIX 33049 C
MOMOIIBIO CHCTEM ypaBHEHHH

3a1a4H, CBOJSIIMECS K
PEILEHHIO KBAIPATHBIX U
IpOGHBIX ypaBHEHHIA.
[TpuBoaUTE IpEMEPEHI
YPaBHEHHMH ¢ ABYMS
nepeMeHHBIMU. [IpoBepsTh,
ABJISIETCS JIU ITapa Yncell
peIIeCHHEM YPAaBHEHHUS C JBYMS
IIEPEMEHHBIMH.

Omnpenensite, IPHHAIEKHT JIA
ToYKa rpadhuky ypasHeHus ¢
JIBYMs IIEpEMEHHEBIMU. Periath
rpauuecKn CHCTEMBI JIBYX
YpaBHEHHUH ¢ JIByMS
nepeMeHHBIMH. Pemarth
METOJIOM ITOJCTAHOBKH CHCTEMBbI
YPaBHEHHUH C IByMs
IIEPEMCHHBIMH, COCTABIICHHEBIE
U3 ypaBHEHUsI IIEPBOH CTETIEHH U
YPaBHEHHS BTOPOH CTEIEHH.
Pemate HecnoXKHbBIE CHCTEMBI,
COCTABJICHHBIE M3 J[BYX
YPaBHEHHU BTOPOH CTEHICHH.
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Onpenensars, UMEET JIN pelIeHus
cucreMa  OBYX  JIMHEHHBIX
ypaBHEHHI c IBYMSL
IEPEMEHHBIMU U €CIIH UMEET, TO
CKONbKO. Pemars TekcTOBBIE
3ala4yd, WCIIONB3Ysl B KAueCTBE
anrebpandeckoit MOJIeITH
CHUCTEMY YpaBHEHHH C [ByMs
TIEPEMEHHBIMH,
MHTEPIPETUPOBATH PE3YIILTAT.
Kontponenas pabora Ne 6 1 Temsr § 8 — 10 KonTponuposats 1 OlieHUBATE
CBOIO paboTy, CTaBUTH IIEIH Ha
CIEenyIOIMi Tan 00y4eHHs.
I'naa 4. HepaBencrna 11 Hucnossle HepaBeHCTBA M MX | DOPMYIHPOBATH U JOKA3LIBATE
§11. Yucnosvie nepasencmea u 4 CBOIiCTBA. CBOMCTBA YHCIIOBBIX
axccanlicmen HcpaBeHcrlio C OJHOM HEPaBCHCTB.
34 | URmmess BepaneHers TepeMEHHOH. I/Icnonmona}‘m B YCTHOM U
- JInHeliHbIe HepaBeHCTBA C IIMCBMEHHON peyuy Ha3BaHUs
35 | Crotictsa uncioBeix OJTHOM NEePeMEHHOM u uX YHCIIOBBIX IPOMEKYTKOB,
HEpRBCHCTH pemenne. CHCTEMEI pasuYHEIE CIOCOOBI HX
36 | Cmoxenne ¥ yMHOXKEHHE JTHHEUHBIX HEPABEHCTB C 3aIaHusT; H300paXaTh YHCIIOBEIE
YHCIIOBBIX HEPABEHCTB OJIHOH NEpEeMEHHOM U X IIPOMEXYTKH Ha KOOPJMHATHOM
§12. Hepaserncmea c 00HoII 6 pelIeHue. IIPSMOH.
HepeMennoii u ux cucmemsl Haoﬁyameﬂne perenus Haxoute o6beInHeHE 1
37 |Ilepecedcrne a JMHEHHOTO HEPABEHCTBA 1 MX | NIEPECEHCHHE THCIIOBBIX
R CHCTEM Ha YHCIIOBOM MPSIMOA. MPOME)KYTKOB.
Pemars nuHeliHbie HepaBeHCTBA
38 | "InciioBbie MpOMEKyTKH C OJIHOM IIEPEMEHHOM, a TaKkxkKe
39 | PemieHue HepaBeHCTB ¢ CHCTEMBI TAaKUX HEPaBEHCTB.
OHOM MepeMeHHOH
40 | Pemenue cucrem
HEPABEHCTRB C OJIHOH
[IEPEMEHHOH
41 | Jloxa3aTesCcTBO
HEPaBEHCTB
KonTponsnas paGora Ne 7 1 Temnr § 11 —12 KoHTponmpoBaTh 1 OlleHUBaTh
CBOIO paboTy, CTaBUTH LIEIH Ha
CIIEAYIONIMI dTan 00y4YeHusl.
I'nagpa 5. ®yuxuus 14 ITonsrue ¢pynkmmu. O6nacts | CBOGOAHO HCIOIB30BATH
§13. Oynxyun u eé ceoiicmsa 5 OIpeIeNICHUsI 1 MHOYKECTBO (yHKITHOHABHYIO
42 | Oynxuus. O6macts 3HAYeHUH (PYHKIMH. _ | TepmuHOIIOTHIO (bynxmus,
B —— CrniocoObl 3a1anus (pyHlquH. obnacth OHpeJIGJIGHHjI,
. ['padux Gpynxiun. CBocTBa | MHOXECTBO 3HAaUeHHH QyHKIHH
MHOMCCIRO SBARCHIR dyHKIEH, BX oTOGpaxkenne | u ap.), o6o3navenns f{x), D(f) u
yHKIEH Ha rpaduke. E(f).
43 | CaoiictBa QyHKIMH YreHnue U mocTpoeHHE Beraucnats 3HaueHns GYHKIHUH,
§14. Ceoiicmea nexomopuix 8 rpaguKoB GyHKIMIL. 3a/laHHON (hOPMyYJIOH, B TOM
6u006 PynKuuii ITpumeps! rpaduxos
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44 | CpoiicTBa JIHHEHHOH
byHKIIHK

45 | CoiictBa yHKIMH
y=k/xuy=vx

46 | llemas u npoGHas YacTH

qHUCIIa

byHKIM, OTpaKarOIIHX
pealbHbIe IPOLECCHL.
QyHKIUY, ONUCHIBAIOLIHE
IpAMYIO 1 00paTHYIO
IPONOPIIMOHAIEHBIE
3aBUCUMOCTH, HX I'padHKH.
['unepbouia.

['padux pynkuuu y = x?.
Oyukuu y =x2, y=x3,y =
Vx, y = |x|; rpaduueckoe
peleHne YpaBHEHUH 1
CHCTEM YpaBHEHUI

YHCIIe 3HAYSHUS KYCOYHO-
3a/laHHBIX (YHKIIHIA,
OnuceiBath cBoHcTBa QyHKIHH
Ha OCHOBe e€ rpauyecKoro
IPe/ICTaBIICHHUS.
Wurepnperupoats rpaduxu
pealabHBIX 3aBUCHMOCTEH.
DopmyIHpOBaTH CBOHCTBA
IpsAMO¥ IPOIOPLUUOHATIBHOCTH,
NMUHEHHOH (QyHKIHH, 00paTHOI
IIPONOPIMOHATEHOCTH;
H300paXKaTh CXeMaTHYEeCKH
rpaduku >TUX QyHKIMH IpH
Pa3IHYHBIX 3HAYCHHSX
k03hdunuentos. M3obpaxars
Ha KOOPANHATHOMN IIJIOCKOCTH
rpaduxy GpyHKIMiA: y = x?,
y=x,y=Vx,y=p.
[lepeuncnars cBoiicTBa
paccMaTpuBaeMsIX (HyHKIH.
Hcnonp3oBars KOMIBIOTEP LIS
H3Y4YEHHs CBOMCTB QYHKIHUH,
3aJJaHHBIX (OpMyJIaMH JUIst
IOCTPOCHUS UX I'pa(MKOB.

KonTtponrnas paGora Ne 8

Temsr § 13 — 14

KonTpomipoBars u OlieHHBaTh
CBOIO paboTy, CTABUTD IEJTH HA
CIEAYIOUHI dTan 00yJeHHUS.

TaaBa 6. Crenenb ¢ HeJbLIM
MoKAa3aTeeM

§15. Cmenens c yenvim

noOKazamenem u eé ceoiicmaa

CreneHs ¢ NelbM
[I0Ka3aTeseM.

CranpapTHas 3a1uch YHCIa.
Pasmepr! 00beKTOB
OKpyJKaromero mupa (ot

Hcnonp3oBars onpeaencHue u
CBOMCTBA CTETICHHU C LIETBIM
II0Ka3aTeleM IpH BEIYUCICHUAX
U npeobpazoBaHugX
BBIpa)KeHHH. 3anuchBaTh

47 | Onpepenenme crenenu ¢ 3JIEMEHTAPHBIX YaCTHII JI0 OounpIve B MaJIble YHclia B
OCIBIM  OTPHULATEJIEHBIM KOCMHYECKUX 00BEKTOB), CTaH/IapTHOM BHJC, YKa3bIBaTh
oKasareyneM IUTATENBHOCTE MIPOLIECCOB B UX NOPSOK; CPAaBHUBATE M

48 | CBoiicTBa CTEEHH ¢ OKPYKaroIeM MHUpE. YIIOPSI0OYHBATE BEJIUYHHE,
LEJIBIM [T0KA3aTeNIeM CaolicTBa CTEICHH C LIEJBIM | 3HAYEHHUS KOTOPHIX

§16. Cmanoapmuusiii 6uo uucna nokasareneM [PEACTaBICHEI B CTaHIAPTHOM

49 | IlomaTHE  CTaHIAPTHOTO Bi € (PasMep! 065eKTOB B

OKpY2KaloLIeM MHpE,
BHJIa YHCIIa
JUTUTENIEHOCTD TIPOTEKAIOIIHX
50 | Pemenue 3amaq c TpOLIECCOB).
OoNPIIMMH W MaJbIMH
YUCIaMH

51 | @yskmuny=x"'my=x7mu
HX CBOMCTBA
KontponsHas pabora Ne 9 Teme1 § 1516 KonTtponuposarh u OlEHUBATD

CBOIO paboTY, CTAaBUTH LEJH Ha
CIIeYIOUHH 9Tan 00yJeHH .
IloBTOpenue [ToBTOpEHNE OCHOBHBIX

Hroroselii 3a4éT

MIOHATHI ¥ METOJIOB KypCoB 7
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Hrorosas
pabora

KOHTpOJIBHAaA

1 8 Kiaccos, 06006menue
3HaHHH

I[TpeoGpa3oBkIBaTh
PanKoOHAaJIbHBIC BRIPAKEHHUS,
JOKa3bIBATEL TOMKIECTBA.
CpaBHMBATH U yIOPSAOYUBATE
JECHCTBUTEIbHEIE YUCIIA.
Haxonute necsatuynbie
NPUOIKEHHS PAIHOHAIBHBIX H
UPPalUMOHAIBHBIX YHCEIL.
BEBINOMHATE HECTOKHBIE
npeoOpa3oBaHUs BEIPAKEHUH,
COJIEpKAIUX KBaIpaTHbIE
KOpPHH.

Pemate u uccnemoBars
KBaJIpaTHbIE ypaBHEeHUs. Pemars
3a/la4¥ ¢ IpEMeHeHueM Gopmy
Buera, packnanpiBare Ha
MHOXKHMTEIH KBaJpaTHBIH
TPEXUIIEH ¢ HEOTPUIIATEIEHEIM
IOUCKPUMHHAHTOM.

Pemats ipo6GHO-paloHaIbHbIe
YPaBHEHHUS, CBOJIAIIHMECS K
JTMHEHHBIM UIIH KBaJpaTHBIM.
Pemars MeTooM moicTaHOBKH
CHACTEMBI IBYX YPaBHCHMIA C
JIBYMs IepeMEeHHEIMH. PemmaTs
TEKCTOBEIE 3a/1auu. Pemarp
JIMHEHHBIC HEPABEHCTBA C OJIHOM
MIEPEMEHHON ¥ UX CHCTEMBL.
Uurats cBoOlicTBa GyHKIMH 1O
e€ rpaduky. UnTepnperuposars
rpauKu peansHBIX
3aBrcHMOcTell. Vcmons3oBars
CBOMCTBA CTEMEHH C ILeJIbIM
IIoKasaTeyieM I BEIYUCISHUH 1
npeoOdpazoBaHuil BEIpaKEHHU .
Hcnone3oats 3anuck yncen B
CTaHJapTHOM BHJE I
COIIOCTABIICHUS PA3MEPOB
0OBEKTOB B OKPYXKAIOIIEM MUPE,
IUTATEBHOCTH MIPOTEKAIOINX B
HEM nporneccos. PemaTs 3agaun
U3 peajibHOM IPaKTHKH.

Hroro

102

Anzebpa. 9 knacc

Ne

i Tema

Kon-¢0
yacoe

Ipeomemnoe codepoicanue

Xapaxkmepucmuxa
OeamenbHOCHU 00YYAIOULUXCA

I'nasa 1. Yucia u BeIMHCIEHUS

13

§1. Aeiicmeumensnvie wucna

7

PanmonaneHele ynca,
UppalioHaIbHbIE YHCIIa,

ITo3HaKOMUTECS ¢ HCTOpHEH
pa3sBHUTHs IIOHATHA YUCTIa (OT
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1 Jle#icTBus Hax
JEeHCTBUTENLHLIMUI
YHCIaMH

2 | CpaBHenue
JIeHCTBUTENLHBIX YHCET

3 | [lorpemHoCTh U TOYHOCTE
HPUOTIKEH ST

KOHEYHbIE H OECKOHEUYHBIE
JICCATUYHBIE IPOOH.
MHOXeCTBO NEHCTBUTEIBHBIX
4Yucell; NeHCTBUTENLHBIE
qucia Kak 0eCKOHEYHbIE
JECATHYHEIE APOOH.
Bsaumuo ogHO3HaYHOE
COOTBETCTBHE MEXIY
MHOJKECTBOM
JIeCTBUTEILHBIX YHCEN U
MHOKECTBOM TOUYEK
KOOPAMHATHOMN IIPAMOM.
CpaBHeHue JIefiCTBUTEIBHBIX
qucell, apupMeTnuecKue
JeHCTBUS C
JEeUCTBUTEILHBIMH YHCIIAMH,
ITpubmmxénnoe 3HaueHne
BEJIMYUHEL, TOYHOCTH
NpUOIKEHUS.

Oxpyriienne gucer.
[Tpukuaka u omneHka
PE3yJIbTATOB BEIYHCIICHHIA.

HATypaJIbHbIX JI0
NEHCTBUTEIBbHBIX YHCEN).
IIpuBoauTE MpUMEpHI YHCE,
OTHOCSIIUXCS K Pa3HBIM
MHOK€CTBaM. 3alluChIBaTh Ha
CHMBOJIMYECKOM fA3BIKE
COOTHOILIEHHUS MEXIY
muoxecrsamu N, Z, Q, R n
HJUTIOCTPUPOBATH UX Ha Kpyrax
Oiinepa.

H3o6paxars neficTBuTenbHEBIE
4Hcia TOYKaMy Ha
KOOPIUHATHOM MPSIMOW,

WmeTs npesicTaBienue o
BBIIIOTHSIEMOCTH
apudmeTnueckux aeicTBuil B
MHoxectBax N, Z, O, R.
QopMyITUpOBaTh, 3aIUCHIBATE B
OyKBEeHHOM BH/Ie CBOMCTBA
apu(QMeTHIeCKHX AeHCTBHH Ha
JEHCTBUTE/ILHBIMH YU CIIAMH.

KonTpomnbras pabora Ne 1

Tewmsr § 1

KonTpommpoBats u oneHHBaTH
CBOIO paboTy, CTABHTH 1IEJIH HA
CIIEIYIOIIHI 3Tar 00ydYeHus..

§2. Ilpunosicenun mamemamuxu 4 Hecatnunsie npubnmwkennss | 3aMEHATH e CTBUTE bHbIE
8 PeanvHoll HeU3HU JEUCTBHTEIBHBIX YACE]L. YucIa AeCATUIHBIMU
4 | Pasmepsr oGpexToB beckoneunsie necarnunsie IpUOIIKEeHHAMH,
OKPYXAIOMEro MHpa I Jpo0H, TePHOANIECKHE U CprHHBaTB ¥ YIOPSIOYNBATH
HETIEPHOIUYECKHUE. JEUCTBUTENBHBIC YUCIa. 3HATH O
(IIHBEOCTE IIPOLEGEQn OKpyIJIeHHE YHCe. BO3MO’KHOCTH IPECTaBICHHs
B OKpy2KarolemM MHpe [Tpukunka u orenxa JIEUCTBUTENBHBIX YHCENl B BHJIE
5 | IIpakTuko- PE3yIbTATOB BLIYUCIICHHH, 0ECKOHEYHBIX JIECATHYHBIX
OPHEHTHUPOBAHHbBIE 331aUH HpﬂKTHKO-OpHCHTHpOBaHHBIe ,leOGGf:I, NEPHOOHUIECCKHX H
6 | To4YHOCTH IIpEICTABIICHHS 3aaatu. A
NEHCTBHTEIIBHEIX YHCE B Yucmo OKpyrisiTh elCTBUTEIbHBIE
BHJIE IeCATHYHBIX APOGE. YHCJIa, BBIIOJIHATE TIPUKIAKY
Upeno 1 pe3ynbTaTa BEIMHCICHUH,
OLICHKY 3Ha4YeHU I YHCIIOBLIX
BBIpYKEHMUIA.
Pemars npaktuko-
OPUEHTHPOBAHHEIE 3aJ[aUH.
KonTponsnas pabora Ne 2 1 Temsr § 2 KonTpomipoBate u oOlleHHBATH
CBOIO paboOTy, CTaBHThH LIENH Ha
CIENYIOH Tan o0ydeHus.
I'naga 2. ®ynknuu u rpagukn 16 Ksanparnanas gynkuusg, e | Pacnosnasats yHKIEE
§3. @yukuuu u ux ceoiicmea 6 rpadux u cBoMCTBA. H3y4YEeHHBIX BUIOB. M300pakars

7 CroiicTBa 4YETHOCTH W
HCUECTHOCTH (PYHKIIHIA

ITapa6ouna, KoOpAHHATEIL

Ha KOOPJIMHATHOM IJIOCKOCTH
rpaduku Gynkuumii y = x%, y = x3,
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P

8 |Ipabuxu wu  cBoiicTBa BEPIINHBI MapaboJIsl, OCh ¥ = |x|, ¥ = x, OnKCHIBATH
HEKOTOPBIX BHJIOB CHUMMETpHHU napaboJibl. CBOMCTBA ATUX (PYHKIIHH.
byHKuwmit Crenennsle QyHKIMHA C [Toka3sIBaTh cXeMaTHYECKU )

T Keubpansin i Qysuin 9 HaTypaJIbHbBIMU TIOJI0)KEHHE Ha KOOPIMHATHON
3 nokaszaTeysiMu 2 1 3, ux IIOCKOCTHU rpadukoB GyHKIHi
ee 31’“‘1’_”" _ rpaduKH U cBOCTBa. BHAA Y = kv, y=ke + b,y = L

9 | @ynxims y = ax’, e8 I'paduxu pymkiwmii: y = kx, y i &
rpadbuK ¥ cBolicTsa b e ® il e 3aBUCHMOCTH OT 3HAYCHUI

10 | I'padpux pyHKupit il y=5d sy xoa(mmmenToB. PacriosHasats
y=a+nuy=a(x—m) ax®, y=x,y=|x|. 4yETHBIE U HeYE€THBIE QyHKIIHH.

11 | Moctpoeae rpabuKa N306pakaTh cxeMaTHIecKu Ha

. KOOPAMHATHOM IIJIOCKOCTH
i aTHQHOPi GyHKIHH rpaQuKH KBaJpaTHYHOM
12 | ipo6ro-nuHeitHas dyHKIEH y = ax?, y = ax® + n,
GbyHkuus u e€ rpadgux y=a(x - mpP,
y=alx - m?+n.
Crpourts rpadux GpyHKiun
y =ax’+bx+c,tanea0,
YMETb YKa3bIBaTh KOOPIMHATHI
BEPIIHHEI 1apabobl, €€ 0Ch
CUMMETPHHU, HAIIPaB/ICHHE
BETBEH.
KonTponsnas pa6ora Ne 3 1 Tems1 § 3 —4 KonTpomipoBate ¥ OIEHHBATH
CBOIO paboTy, CTaBUTH IEIM Ha
CIIETYIOIMH 3Tar 00yJYeHus..
I'maBa 3. VYpasuenus n 14 JIuneiiHoe ypaBHEeHue. Pemate ypaBHeHUs TpeThei 1
HepaBEHCTBA ¢ OHOl Pemenue ypaBuenwuit, 4eTBEPTOMH CTENEHH C ITOMOIIBIO
TepeMenHoil CBOMSIIMNXCS K JIMHEHHBIM. Pa3NoXKeHHs] HA MHOKUTEIIH A
e KBazparHoe ypaBHeHue. BBEJICHHSI BCIIOMOTaTEIbHOM

§5. Cmenens u eé ceoiicmea 7 .

Pemenue ypasHeHuii, TIIEPEMEHHO#, B YaCTHOCTH

13 I_[enuoe YPABHCHHC H €TO CBOJISILIMXCS K KBAJPAaTHBIM. | peImaTh GHKBaIpaTHBIE
CBGATTR buxpanparHbie ypaBHEHUS. ypaBHeHHud. Pemartes npo0OHbIe

14 | lpobrsie parmuonambube IIpuMeps! perieHus pauHoHabHEIE YPaBHEHHUS,
JRABOEHEY ypaBHEHHit TpeThei n CBOJIS X K IIEITBIM YPaBHEHHSIM

15 | Pemenne TeKCTOBBIX 4eTBEPTON CTETEHEH C IIOCNe yIOlIeH IPOBEPKOM
SAIILE TSI Pas3NoKEHUEM Ha KOpHEH.

YPUBHCHHM MHOXHTEJTH.
Pemenue npobHo-
palMOHANBHEIX YPaBHEHMUIA.
Pemenne TeKCTOBBIX 3a1ay
anreOpanyecKuM METOZIOM.
Konrponsnas pabora Ne 4 1 Temsr § 5 Kontponuposats 1 olleHUBATh
cBOIO paboTy, CTaBUTH IIEJIH Ha
CIenyIomuii sTan o6y4yeHus.
§6. Hepasericmea ¢ 00Holi 5 KBagparusle HepaBeHcTBa M | PemaTh HepaBeHCTBA BTOPOM

nepemenHou

16 | PemeHue HepaBeHCTB
BTOPOH CTENEeHH C OHOM
TepeMeHHOM

17 | Pemienue HepaBeHCTB
METOZOM HHTEPBAJIOB

uX peuieHue Meroj
HUHTEPBAJIOB.
Pemenue nenbix ypasHeHui

CTETIEeHH C OMOopPoit Ha
rpaM4ecKue npeICTaBICHMS.
Ucnonws3zoBats MeTOx
WHTEPBAIOB ISl PEIICHHST
HECJIOXHBIX paldOHANBHBIX
HEPaBEHCTB.

45



REPEMERHBIMU U UX CUCHIEMDbI

23 | HepaBeHcTBa C AByMS
NIepeMEHHBIMHU

24 | CucTeMbl HEPAaBEHCTB C
JIByMsI ICPEMCHHBIMU

25 | HexoTopble mpuéMBI
pEIIEHUs CUCTEM
YpaBHEHHU BTOPOH
CTEIIeHHU C JIBYMS
HepeMEHHBIMH

18 | Hexotopsie npuéMbI
peleHus IENBIX
ypaBHEHHH
KonTponsnas pabora Ne 5 1 Temer § 6 KonTponupoBaTs U OLleHUBATh
CBOIO paboTy, CTaBUTH IETH Ha
CIEYIOUIHi Tan 00ydeHus.
I'maBa 4. VYpaBHenunss W 26 Jlunelinoe ypaBHEHUE C [TpuBOAUTE MPUMEPHI
HEPABEHCTBA ¢ ABYMsI IOBYMSI TIEPEMEHHBIMY U €r0 ypaBHEHHI C IByMS
TepeMeHHBIMH rpagux. ) nepeMeHHBIMH. DOpMyITHpPOBATEH
57, Voushenus ¢ deyma 13 Cucrema ABYX TMHEHHBIX OTIpEIeTIeHNUS pEeLIeHUs
YPaBHEHUH C JIBYMS YPaBHEHUS C AByMS
DEPCHIIRAI N U CHTIRENEE TIepeMEHHBIMH U €€ pellIeHue. | IepeMeHHBIMH, rpaduka
19 | VYpasuenue ¢ 1Byms Pemenue cucrem aByx YPaBHEHHS C ABYMS
NEPEMEHHBIMH H €TO YPaBHEHHM, OJTHO U3 KOTOPBIX | IEPEMEHHBIMH.
rpagux NuHelHoe, a Ipyroe — Bropoit | M300paxkaTs cXeMaTHYECKH
20 | Pemenue cucrem crenenu. I'paduueckas rpaduK ypaBHEHHs BHIA
YPaBHEHUH ¢ AByMS HHTEpIIpeTaLys CHCTEMbI ax + by = ¢ n1pu pa3IUYHBIX
HCPEMCHHEIMH yPaBHEHHUH C ABYMS 3HAYCHUAX KOIPPHUIIUEHTOB a U
21 | HccrnenoBanue CHCTEMBI HepPEMEHHBIMH. b (aw b — ogHOTO 3HaKa, a ¥ b
IBYX TAHEHHBIX Penienne TeKCTOBBIX 3324 — pa3HbIX 3HAKOB U JIp.).
YPaBHEHMH ¢ ABYyMS anrebpandeckuM cnocobom. | ITokaseiBaTe cxemMaTudecKku
nepeMEHHBIMA ['paduueckast ”HTEpHpETALIHs | ITOJIOKEHHE B KOOPIAUHATHON
22 | Pemenue 3ama4 ¢ HEPABEHCTB U CHCTEM IUIOCKOCTH 1apaboib
IIOMOIIBIO CHCTEM HEpaBEHCTB C ABYMS y= ax*+bx +c,tnea#0,u
ypaBHEHUH BTOpoi IepEeMEHHBIMU runepbonsl xy = k, e k # 0.
CTEeNeHH 3anucpiBaTh YpaBHEHUE
§8. Hepasencmea c 06yma 12 OKPYXKHOCTH C LICHTPOM B

HavaJle KOOpAUHAT 3aJaHHOTO
pammyca.
Pemarh METOIOM TIO/ICTAHOBKH
CHCTeMEBI IBYX YpaBHEHHH C
IBYMS [TEPEMEHHBIMH,
COCTABJICHHBIE U3 YPaBHEHHUS
IIEPBOM CTEIICHU U YpaBHEHUS
BTOpOit crenenu. Pemars
rpaduyuecky u anredpanyecku
CHCTEMEI IBYX YpaBHEHHIA,
OJTHAM M3 KOTOPBIX SBJISETCS
YPaBHEHHE OKPYKHOCTH.
[To3HAaKOMHTEBCS CO
CIeHATIbHBIM TTPUEMOM
PELICHUs CUCTEMBI YPaBHEHU I
BUJIA

2 2
{x +y =T rmer#0uk#0.

xy=k

OmnpenensaTe B KOHKPETHBIX
CIIy4asx, AMeeT JIH pelleHUs
CHUCTEMA JIBYX JIMHEHHBIX
YpaBHEHHI C IBYMS
IICPEMEHHBIMH, U €CIIH HMEET,
TO CKOJIEKO (€TMHCTBEHHOE MITH
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OecunciIeHHOe MHOXKECTBO
peuieHui).

IIpuBOAUTE IPUMEPEI CHCTEM
ABYX JIMHEHHBIX YpaBHEHHH C
JIBYMS [IEPEMEHHbBIMH,
UMEIOIIUX €IUHCTBEHHOE
peuienue, GecurcieHHOe
MHOKECTBO pelIeHHH, He
HMEIOIUX pemeHuii. Pemare
anreOpanyecKu TeKCTOBBIE
3aja4M NYTEM COCTaBJICHU
CHCTEMBI YpaBHEHHIA,
COZIEPIKAIIYIO OJJHO YpaBHEHHE
BTOPOM CTEIIEHU U OJTHO
YpaBHEHHUE IIEPBOM CTENeHH.
Onpenensrs, sBisercs i napa
YHCE PEIICHUEM HEPaBEHCTBA C
IBYMs [IEPEMEHHBIMH,
N300paxarth Ha KOOPAUHATHOM
TUIOCKOCTH MHOKECTBO TOYEK,
KOOPJMHATBI KOTOPBIX SBJIAIOTCS
pelLIEHHEM HEpaBEeHCTBA C ABYMS
MEPEMEHHBIMH, a TAKKe
CHCTEMBI HEPABEHCTB C JIByMs
[EepEMEHHEBIMH.

KonTpomnsras pabora Ne 6

Tembr § 7—8

KonTtpommposats u oneHuBars
CBOIO paboTy, CTABUTH 1€ HA
CIIEIYIONIMI HTan 00yyYeHus.

I'naBa 5. Apudmernueckass wu 15 [Tousitre uncoBOM [TpuMeHSTs HHAEKCHBIE
reoMeTpHYEeCKas NPOrpeccHu IIOCJICAOBATCIIBHOCTH. 0003HaYeHHS /IS YICHOB
§9. Apugpmemunecran 7 3amanue IIOCJIEI0BATENBHOCTEIA.
npozpeccis IIOCJIEIOBATENLHOCTH IIpuBOAMTE IPUMEpHI 3a0aHKs
PEKyppeHTHO# hopMyT0ii 1 II0CJIEAOBATEIbHOCTEH
26 | Iocnenosarensroctn dbopmyoit n-ro wrena. dbopmymnoit n-ro unena u
27 | Onpenenenue Apudpmernyeckas pexyppenTHO# hopMyIIOii.
apHpMeTHIeCKOMH IIPOrpeccHsl. BeiBoguts opmyJibl #-ro wieHa
IPOTPECCHH. DopMyIEI #-TO WieHa apudMeTHIeCcKO# Mporpeccu,
®opMyia n-ro wieHa apupMeTHIecKoi CYMMBEI IIEPBBIX 12 WIEHOB
apupMeTHIeCKOH MPOrPECCUH, CyMMBI IIEPBBIX | apu(METHIECKOI IPOrpeccHy,
IIporpeccuu N YWIEHOB. pemaTh 3aJa4M ¢
28 | ®opmyna cyMMBI TIEPBEIX H3o6paxeHue uieHOB UCIIONIB30BAHUEM 3TUX (HOPMYIL.
N 4ICHOB apu(MeTHIECKOi JoxasbiBaTh
apudMeTHIeCKOH NPOTPECCHH TOUKAMHU Ha XapakTePHCTHYECKOE CBOHCTBO
IIpOrpeCCHr KOOPJIMHATHOM IIOCKOCTH. apu(MeTHIECKO IIPOTPECCHH.
JIuHelHHpIH 1
OKCIIOHEHIIHAIBHEIN POCT.
KonTponsnas pabora Ne 7 1 Temer § 9 KonTponupoBare u oLeHHBATEH
CBOIO paboTy, CTaBUTH LENU HA
Cleayomui aTan o0y4eHus.
§10. I'eomempuyeckan 3aianue BeBomuts GhopMysl #-ro dieHa
npozpeccus 6 IIOCTIEA0BATEIEHOCTH r€OMETPUYECKON IIPOTPEeCCHH,
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29 | OnpeneneHue
reOMETPUYECKOMN
IIPOTPECCHH.
®opmyna n-ro wieHa
reOMETPUYECKON
IPOrPECCHH

30 | ®opmyna CyMMBI IEPBBIX
¥ YWICHOB [EOMETPHYECKOMH
TPOrpecCHn

31 | Mertom MaTeMaTHYECKOM
HHAYKITHUH

pexyppeHTHO# popMyIoii n
(bopMyJI0it #-rO WiIeHa.
["'eomeTpuyeckas
nporpeccun. QopmyJisl #-TO
4jieHa FreOMETPHYECKOM
IPOTPECCHif, CYMMBI IIEPBBIX
# 4JIEHOB.

Uzobpaxenue 4ieHOB
reOMEeTPUYECKOH MPOrPecCHH
TOYKaMH Ha KOOPAUHATHON
ILIOCKOCTH.

Jlune#nslit u
9KCIOHEHI[MAIBHBIN POCT.
Coxuple IPOLEHTHI

CYMMEI TIEPBEIX 1 YIEHOB
reOMETPHUYCCKOM MPOrpeccuH,
pelars 3a1a4u ¢
MCTIONIB30BAHUEM 3TUX (POPMYIL.
Jloka3piBaTh
XapaKTepUCTHIeCKOE CBOWCTBO
reOMETPUYECKON TIPOTPECCHH.
Pemrate 3amaum Ha CIIOMKHEIE
[IPOLICHTEHI, HCIIONB3YS
KaJIBKYJISITOP.

KonTtponsHas padorta Ne 8

Temer § 10

KoHTponupoBaTh U OLleHHBAaTh
CBOIO paboTy, CTAaBHTE LIeJIM HA
CIIeAYIOUMi oTan 06y4eHuUs.

IToBTOpEeHNE

[ToBTOpEeHME OCHOBHBIX
MOHATHH ¥ METO0B Kypca 9
KJ1acca, 0000IeHne 3HaHWH.

[Toxa3pIBaTh Ha KOOPAMHATHON
IIPSAMO# IPUMEPHOE II0JIOKEHUE
pPalHOHANBHEIX H
HPPaMOHATBHBIX YUCE]L,
Haxonuthk ¢ HEBBICOKOIL
TOYHOCTBIO JECATUYHBIC
IPHOJIMIKEHUS IeHCTBUTEIIEHBIX
YUCEIL.

CpaBHHBATD AeHCTBUTEIBHBIE
YyHcoa.

BrInonHATh OLEHKY 3HAYCHUH
YHCIIOBEIX BEIPAYKECHHHA,
BBIMTOJTHATD MIPHKUIKY
pe3yJbTaTa BEIYMCICHUN C
JeHCTBUTENbHBIMU YHCIAMH.
Pemate npakTuko-
OPUEHTUPOBAHHBIE 3aJIa4H.
OOBSICHATE U WIUTIOCTPUPOBATh
PUCYHKOM 3aBHCHMOCTB
noJoxeHust rpapuxos yHkiuit
BUNOB Y =kx,y =kx + b,y =k/x
OT 3HaYeHUU KOI)DUIMECHTOB,
Crpouts rpagux QyHKIMH,
3aIaHHOM GopmyIoit BuIa
y=ax2+bx+c,mea;&0.
Pemats 6GukBanpaTHbie
yYpaBHEHUS, peraTh HeCI0KHbBIE
JpOOHBIC palMOHANBEHBIC
ypaBHeHHS. Pemars
HEPaBEHCTBA BTOPOH CTENEHH C
onopoii Ha rpaduyeckue
MpeNCTABICHHU.

N306pakaTh cXeMaTHUECKH
rpauk ypaBHeHUs BHaA ax + by
= ¢ IIPH Pa3IUYHbIX 3HAYCHHIX
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k03¢ GHIHEeHTOB a U b.
IToka3bIBaTh MOJIOKEHHE B
KOOPAWHATHOM IIOCKOCTH
napabonsl y = ax?+ bx + ¢, rJe
a # 0 u runepGoinel xy = k, rue k
# 0. Pemars MeTonom
MIOJICTAHOBKU CUCTEMBI IBYX
YPaBHEHHH ¢ ABYMS
IIEPEMEHHBIMHU, COCTAaBICHHBIE
13 ypaBHEHHUH EPBOH U BTOPO
CTENeHH (B YaCTHOCTH,
YpaBHEHHE OKPYKHOCTH).
HcenenoBath cHCTEMBI ABYX
JMHEHHBIX YPaBHEHUIt C IByMs
NepeMEeHHBIMH.

Pemars anreGpangeckum
CI0cO0OM TEKCTOBBIE 3aJ[a4U C
HCIIONIE30BAHUEM
chopMHPOBAHHOTO anmapara.
PacniosnaBars apudmeTHuecKyro
¥ FEOMETPUYECKYIO IIPOrPECCUN
IIPH pasHbBIX criocobax 3aJaHus;
yKa3bIBaTh Pa3HOCTh
apu(pMETHYECKOU IPOrpeccuu u
3HaMeHaTe/Ib TeOMETPUYECKOM
nporpeccuu. Penrats 3a1auu ¢
MpUMEHEeHUEM (OPMYIIBI #2-I'0
YJICHA X CyMMBI IIEPBBIX N
YJIEHOB apu(hMeTHIECKOM
IIPOrPECCHH.

IToBTOpeEHue, 00o0menue,

CHCTeMaTH3ALUSA
KypcoB 7 — 9 knaccos

3HAHUN

12

Yucna u BeIYHCIEHUS
(3ammce, cpaBHEHUE,
JIEHCTBUS C
JEHCTBUTEIBHBIMU YHCIIAMH,
YHCIIOBas MpsAMast; MPOLEHTE,
OTHOILUEHUS, IPOTIOPIIHH;
OKpYrJIeHHe, IpUOIKeHue,
OIICHKA; PEIIEHUE TEKCTOBBIX
3a1a4 apu(pMeTHIECKIM
CIoco0oM).

OneprpoBath MOHATUAMHU:
MHOKECTBO, IIOZIMHOIKECTBO,
OIlepanuy HaJl MHOJKECTBAMH;
HCII0JIB30BaTh Ipaduueckoe
MIPENCTaBIeHIE MHOYKECTB IS
OIKMCAHMUS peanbHBIX IPOLECCOB
W SABJICHUH, TIPU PELICHUH 3a1a4
U3 JIPyruxX y4yeOHBIX MPEIMETOB.
AKTyanu3upoBaTh
TEPMHHOJIOTHIO H OCHOBHBIE
JeHCTBHS, CBA3aHHEBIE C
YHCJIaMH: HaTypalbHOE YHCIIO,
IIPOCTOE U COCTABHOE YHMCIIa,
JIEIIMMOCTh HaTypaJIbHBIX YHCE]I,
IPH3HAKH OETUMOCTH, 1IeI0e
YHCII0, MOTYJTb YHCIIA,
OOBIKHOBEHHAS U JICCATHYHASL
npo6H, CTaHAaPTHEIN BU YHCIIa,
apu(MeTHYeCKHil KBa/IpaTHBIH
KOpPCHB.

Bemonuarts geiictus,
CPaBHMBATH U YIIOPAAOUMNBATE
YKCJIa, IPECTABIATh YNHC/Ia Ha
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KOOPJMHATHOHN PSIMOH,
OKPYIJISATH YHCIIA; BHITOJIHSTh
TIPUKUJIKY ¥ OLICHKY pe3yibTaTa
BBIYHCIIEHUH.

Pemiate TekCTOBEBIE 3amaun
apU(pMETUYECKIM CIIOCOOOM.
Pemats npaxtiyeckue 3aiaun,
coJepiKalye MpOIEHTHI, JOJIH,
YacTH, BEIPaXKAIOLIHUE
3aBHCHMOCTH: CKOPOCTh — BpEMsI
— PacCTOsIHUE, 1IeHa —
KOJIMYECTBO — CTOUMOCTb,
00BEM paboThI — BpeMst —
IIPOM3BOAMUTENILHOCTE TPYAa.
Pas3bupats peansHrie
YKU3HEHHBIC CHTYAIlHH,
(hOpMYJIUPOBATE UX HA S3BIKE
MaTeMaTHKH, HAXOAHTh
pelIenue, IpuMeHsIs
MaTeMaTH4YECKHH anmapar,
UHTEPIPETUPOBATh PE3YJILTAT.

Anrebpandeckue BEIpaOKEHUS
(mpeobpazoBamue
anreOpanyeckux BBIpasKeHUH,
NOIIYCTHMBIE 3HAYCHHS),

OnepupoBarTh HOHATHSIMHE:
CTEIEHB C LENBIM [ToKa3aTeseM,
apudMeTHYecKuil KBaIpaTHBIHA
KOpEHb, MHOTOWICH,
anrebpanyeckas IpoOs,
TOXKIECTBO.

BBIIoJIHSITE OCHOBHBIE
NeHCTBUSA: BEIIOIHATD PaCUETEI
1o opmyiam,
1peo0pa3oBHIBATE LIENbIE,
IpoOHO-palOHATEHEIE
BEIPA)XEHUS ¥ BEIPAKEHHS C
KOpHSIMH, pealn30BEIBATh
pasiojKeHHe MHOTOWIeHA Ha
MHOJKHUTENIH, B TOM YHCIIE C
ucnone3oBanueM Ghopmyi
Pa3sHOCTH KBaJIpaTOB U KBajpaTa
CYMMBI ¥ pa3HOCTH; HAXOJUTE
JOIIyCTUMBIE 3HAYCHHS
TIEPEMEHHBIX JUIsL JPOOHO-
palMOHAIBHBIX BEIPAKEHUH,
KOpHEH.

@ynkuun (IocTpoeHue,
CBOMCTBA M3y4EHHBIX
(ynxknmii; rpadpuyeckoe
pelreHre ypaBHeHH 1 UX
CUCTEM).

OmepupoBaTh MOHATHSIMMU:
(ynkims, rpadbuk GyHKIHY,
HyTH GYHKIIH, TPOMEIKYTKH
3HaKOIIOCTOSIHCTBA,
IIPOMEXYTKH BO3pacTaHHs,
yOBIBaHus, HauOOJIbIIIEE U
HalMeHbIIee 3HAUCHHUS

GbyHKIIH.
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AHanusupoBaTh, CPaBHUBATD,
obcy)xnarh CBOMCTBA (hyHKIUH,
CTPOMTEH MX rpaQuKH.
OmneprpoBaTh MOHATUSIMHU:
npsMast IpONOPLUHOHATIBHOCTS,
obpaTHast IpONOPIHOHANIBEHOCTS,
nuHelHas QyHKIns,
KBajipaTu4Has QyHKIHUS,
napabona, runepboa.
Hcnone3oBars rpaduku s
OIIpenesieHus: CBOMCTB,
IPOLIECCOB M 3aBUCUMOCTEH, IS
pelIeHust 3a71a4 U3 APYrux
y4eOHBIX IIPEIMETOB 1
peaJbHON JKU3HH;
MOJIEJTHPOBATH C TIOMOIIBIO
rpa(UKOB peanbHbIe IPOLECCH
U SABIICHHAA.

Bripaxkats popmynamu
3aBUCHUMOCTH MEXITY
BEJINYMHAMH.

HTorosast KOHTpOJIbHAS 2 Marepuan xypcoB 7 — 9 KonTponuposars 1 OIEHUBATH
pabota KJIaccoB CBOIO paboTy, CTAaBUTH ICJIH Ha
CIIeyIoNHi aTan 00yJeHus.
Hroro 102
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
INPOLECCA
OGs3aTesibHBIe yueOHbIE MATEPHAJIBI IS YICHHKA

o Maremaruka. Anrebpa: 7-if knacc: 6a30Bbii ypoBeHb: yuebuux / FO. H.
Maxkaperaes, H. I. Munmox, K. Y. Hemos, C. B. Cysoposa; mox pen. C. A.
TensikoBckoro. — 15-e u3a., nepepab. — Mocksa: ITpocseinenue, 2023. — 255, [1] ¢: wi.

e Martemaruka. Anrebpa: 8-it knacc: 6a3oBslit ypoeHs: yue6nuk / 10, H.
Maxapsraes, H. I. Munmok, K. Y. Hemkos, C. B. Cysoposa; mox pex. C. A.
TensixoBckoro. — 16-e u3p., nepepa6. — Mocksa: [Tpocsewmenue, 2023. — 319, [1] ¢: un.

® Marematuka. Anrebpa: 9-# xiacc: 6a3o0BeIii ypoBens: yueoruk / }0. H.
Makaperaes, H. I Munmox, K. WM. Hemxkos, C. B. Cysoposa; mox pen. C. A.
TemsikoBekoro. — 15-e usn., nepepab. — Mocksa: [Ipocsewmenue, 2023. — 255, [1] ¢: ui.

. Epuna T. M. Pa6ouas Terpags mo anredpe. B 2 4. Yacts 1: 7 kinace: K
y4ebHuKy K y4ebmuuky IO. H. Makapsrdea u ap. «Anre6pa. 7 xnace». ®I'OC (k
HOBOMY yuebHuKY) / T. M. Epuna. — 13-e usn., nepepa6. u jgon. — M.: U3natenscTBo
«3Jx3ameny, 2023. - 95, [1] c.

° Epuna T. M. PabGouas Terpans mo anredpe. B 2 4. Yacts 2: 7 knace: K
yuebHuKy k y4eGuuky O. H. MaxapsrdeBa u ap. «Anre6pa. 7 kmacey. ®IOC (k

HOBOMY yueOHuky) / T. M. Epuna. — 13-e usg., mepepab. u mom. — M.: M3narenscrso
«Ox3amen», 2023. - 95, [1] c.

Metoanyeckue MaTepuabl IJIs1 yUUTEst

® 3sasu4 JI. . Anrebpa: 7-if kiiace: [uoakTuvecKue MaTepralbl: yaeGHOe
nocobue / JI. Y. 3sasuy, JI. B. Kysnenosa, C. B. Cysoposa. — 29-¢ u3n., crep. —
Mocksa: IIpocsemenue, 2022. — 125, [3] c.: un.

o Koxos B. M. Anrebpa: 8- kmacc: quakTH4ecKue MaTepuansl: yae6HOe
mocobue / B. . XKoxos, 0. H. Makapsues, H. I'. Munmgox. — 29-e us., cTep. —
Mocksa: IIpocsemenne, 2023. — 122, [3] c.: ui.

® Maxkapsraes 10. H. Anrebpa: 9-ifi kiacc: JumakTUYecKHe MAaTepUalbL:
yuebHOoe nocobue / ¥O. H. Maxkapsrues, H. I'. Munmiox, JI. B. Kpaiiuesa. — 29-e u3.,
crep. — Mocksa: [IpocBemienue, 2023. — 96 c.: ui.

e I'maskos 1O. A. CamocTosiTenbHEIE M KOHTPONBHBIE paGOTHI 110 anrebpe 7
knmace: K yuebnuky IO. H. MakapsiueBa u jp.; moj pen. C. A. TemnsgkoBckoro
«Anrebpa. 7 xmace». ®I'OC (x HoBoMmy yuebHuky) / }O. A. I'maskos, M. S
lanamBunm. — 7-e u3z., nepepab. u gom. — M.: M3natenscTBo «k3ameny, 2022,
-190, [2] c.

° I'naskos 10. A. CamocTosTenbHbIe 1 KOHTPOJIbHBIE paGoTH 1o anreGpe 8
Kmacc: X y4eOHuKy 1O. H. MaxapsraeBa u jp.; mox pen. C. A. TemIskoBCKoro
«Aunrebpa. 8 kmaccy. ®I'OC (x HOBoMy y4uebGHuky) / FO. A. I'naskos, M. 5.
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lapamBunu. — 7-e u3g., nepepad. u gom. — M.: UsmarensctBo «Dx3amen», 2022.
- 143 c.

. ['nazkoB FO. A. CamocTosTensHEIE H KOHTPOIIBHEIE paboTHI 10 anrebpe 9
kmacc: K yuyeOHuky FO. H. MaxkapeiueBa u ap.; mox pex. C. A. TemskoBckoro
«Anrebpa. 9 xmace». ®I'OC (x HOBOoMy yueOHmky) / FO. A. I'maskos, M. .
["apamBunu. — 7-e usn., nepepab. u mom. — M.: MsparensctBo «Dx3ameny, 2022.
- 143 c.

IMudposrie oGpasoBaTesbHbIE pecypesl U pecypebl cetd Mnrepuer
e uchi.ru
e resh.edu.ru
e Online Test Pad
e infourok.ru
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