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MNOACHUTEJBHASA 3AIINCKA

Anre0Opa sBIsieTCS OJHHUM W3 OIMOPHBIX KYpCOB OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs: OHa OOECIECUMBACT HM3y4YCHUE
JIPYTUX JHCUUIUIMH KaK E€CTECTBEHHO-HAyYHOIro, TaK M TyMaHUTapHOIO IMKJIOB, €€ OCBOCHHUE HEOOXOAUMO JUIs
IpOAODKEHHUS 00pa3oBaHUS M N7l TOBCEIHEBHOM >XKM3HH. Pa3BuTHe y oOydaromuxcs HaydHBIX MPEICTaBICHUHA O
MIPOUCXOXKJICHUN W CYIIHOCTH alreOpamdecKux aOCTpaKIui, croco0e OTpakKeHHS MaTeMaTHYECKOW HAyKOW SIBICHUHA U
MPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJECIMPOBAHMS B HAYYHOM IO3HAHWUW M B TPAKTUKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB MBINLICHUS, HEOOXOMUMBIX HJisi ajanTaluu B
coBpeMeHHOM IudpoBoM obOmecTBe. M3ydeHue anredpbl obecrieunBacT pa3BUTHE yMEHUs HaAOII0IaTh, CPaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBILUIEHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
NEUCTBUS, BBIBOJIBI, (hopmMynupoBaTh yTBepkAaeHUs. OcBoeHue Kypca ajireOpbl 00ecleuyMBaeT Pa3BUTHE JIOTMUYECKOIO
MBIIUICHUS OOYyYaromIMXcsi: OHU HCHOJB3YIOT JEAYKTUBHBIE M HWHIYKTUBHBIE paCCyXICHHsS, 0000IIeHHE U
KOHKpeTu3aluio, alcrparupoBanue u aHajoruto. OOydeHue anrebpe mpeanosiaraeT 3HAYUTEIBHBI  00bEM
CaMOCTOATENBHON NI€ATEIbHOCTH O0YYaloIIMUXCs, T0O3TOMY CaMOCTOSITEbHOE PEIICHHE 3a/1ady OOYyYaArOIIMMUCS SIBISETCS
peanu3anuen AesTeNbHOCTHOTO TPUHIMIA OOyUEHHS.

B cTpykrype mnporpammbl yuyeOHOro kKypca «Anredpa» yriiyoJIEHHOIO HM3yYEHHsS OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTelIbHO-METOIMYecKre JMHUK: «Yuciaa W BBIYHCICHUS», «AJNreOpandeckue BBIPOKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKIun». Kaxknas U3 3TUX coJepKaTeIbHO-METOAUYECKUX JIMHUN pa3BUBAETCA Ha MPOTSIKEHUH TPEX
JIeT U3y4YeHHUs Kypca, B3aUMOJIEHCTBYS C IPYTMMHU €ro JUHUSAMHU. B Xoje u3ydeHust Kypca oOydaromMMCs TPUXOAUTCS
JIOTUYECKU PACCYkAATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3TUM B MporpaMMy y4eOHOro Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4eCKOTro
o0Opa3oBaHMsI M CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYalOUIMMHCS OCHOB YHMBEPCAJIbHOIO MAaTE€MaTHYECKOrO s3bIKa.
CopeprkaTeabHOM U CTPYKTYPHOH 0OCOOEHHOCTHIO yUeOHOTO Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKTep.

Copepxanue nuHUM «Yuclia W BBIUMCICHUS» CIYKUT OCHOBOM [UIsl JalbHEMIIEro W3y4eHUs] MAaTeMAaTHKH,
CIIOCOOCTBYET Pa3BUTHIO y OOyYaroUIMXCsl JIOTHYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUS IMOJIb30BaTHCA
AITOPUTMAMH, a TaKXKe MPUOOPETCHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX [JIs TOBCEIHEBHOM >ku3HU. Pa3Butue
MOHSTHUS O YKCIIE HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus CBSI3aHO C PAIMOHATIBHBIMU U UPPAIIMOHATLHBIMU YHCIIAMH,



dbopMUpOBaHHEM MPEICTAaBICHUM O JACWCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YHCIOBOM IUHUM OTHECEHO K
cpenHemy o01ieMy 00pa30BaHUIo.

ConmepkaHue NByX anreOpandeckux ITUHUN — «AnreOpanueckue BBIPRXKCHUS» U «YPaBHEHHS M HEPAaBEHCTBA»
CrocoOCTBYEeT (OpMUPOBAHUIO Yy OOYy4YaIOIIMUXCS MATEMAaTHYECKOTO ammapara, HEOOXOJUMOTO I penieHus 3aaad
MaTE€MaTHUKH, CMEXXHBIX MPEIMETOB U OKpY’Karoliel peanbHOCcTH. Ha ypoBHE OCHOBHOTO 0O0IIero 00pa3oBaHus yueOHBIM
MaTepuaj TpyNIupyeTcs BOKPYT pallMOHAIBHBIX BhIpaXeHUI. AnreOpa JeMOHCTPUPYET 3HAUEHUE MaTeMaTHKU KakK s3bIKa
JUIE TIOCTPOEHUSI MAaTEMaTHYECKUX MOJENeH, OMUCAHMs MPOIECCOB U SABIECHUH pealbHOTO Mupa. B 3amaum oOydeHwus
anreOpe BXOJAT TaKKe JajbHeWIlIee pa3BUTUE aJTOPUTMUYECKOTO MBIIUICHHUS, HEOOXOAWMOIO, B YacCTHOCTH, JIf
OCBOCHHMsI Kypca MH(QOpPMATHUKH, U OBJIQJICHUE HaBBIKAMU JIEYKTUBHBIX paccyxkiaeHuil. [IpeobpazoBaHure CHMBOJIBHBIX
(dbopM crocoOCTBYET pa3BUTHIO BOOOPaXKEHMsI, CIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUECTBY.

Conepxanue QPyHKIMOHATBHO-rpadUueCKO JIMHUU HAIICJICHO HA MOJy4YeHUE O0YUYaroNIMMUCS 3HAHUN 0 (QYHKIUSIX
KaK BaXKHEHIIe MaTreMaTHYeCKOW MOJENW Jii ONHMCAHWS M HCCIEAOBAHHUS Pa3HOOOpPA3HBIX MPOLECCOB M SBJICHHUHA B
npupojie u obmectse. M3yueHne marepuaia cnocoOCTBYET pa3BUTHIO Y OOYYAIOUINXCS YMEHUS UCIIOJIb30BATh Pa3INUHbIE
BBIPA3UTEIbHBIE CPEICTBA fA3bIKA MATEMAaTUKU — CJIOBECHOTO, CHMBOJHMYECKOIrO, Ipauyeckoro, BHOCUT BKJIAJ B
(dbopMHpOBaHUE MTPEACTABICHUIN O POJIU MAaTEMATUKH B PA3BUTUU LIUBUIU3ALNH U KYJIbTYPHI.

VYrnyOnéHuslii Kypc anreOpbl XapaKTepU3YyeTCs HU3YYEHHEM JIOMOJHUTENBHOTO TEOPETUYECKOro amnmnapara u
CBS3aHHBIX C HUM METOJIOB PEIICHMs 3aaad. AireOpa sIBISETCA SA3bIKOM JUIsl ONMUCaHUsl OOBEKTOB U 3aKOHOMEPHOCTEH,
CIIy’)KUT OCHOBOH MareMaTudeckoro mojneiupoBaHus. [Ipm 3Tom camMu OOBEKTHI MAaTEMaTHYECKHX YMO3AKIIOUEHUH U
NpPUHATBIE B aireOpe mpaBuia WX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (OPMHUPOBAHMIO YMEHHUW OOOCHOBBIBaTh U
JTIOKa3bIBATh CYXJACHUS, Pa3BUBAIOT MAaTEMAaTUYECKYIO HHTYULMIO, KPATKO M HATJISAHO PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX
NOCTPOEHUHN U y4aT UX NMpUMEHEeHHI0. TeM caMbIiM anredpa 3aHMMaeT OAHO U3 BEIYIIUX MECT B (JOPMHUPOBAHUU HAYUHO-
TEOPETUUECKOIO MBIIUICHHS 00yYaroIIUXCsl.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax u3ydaeTcsi yueOHbIN Kypc «Anredpay», KOTOPbIM BKIIOYAET CIEAYIOIINe
OCHOBHBIE Pa3fieibl coepkanus: «Hucna v BRIYUCICHUS», « ATeOpandecKre BRIPAKECHU, « Y paBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yueOHoro kypca « Anredpa» B 7 kiacce — 136 yacoB (4 yaca B HEJIEIIO)

COAEPKAHUE OBYUYEHUS



7 KJIIACC

Yucsia v BbIYMCIEHUS

Panmonaneabie uncna. CpaBHEHHE, YIOPSIOYMBAHUE W apu(METHUYECKUE NEHCTBUS C PAMOHATBLHBIMHU YHCIIAMH.
Yucnosas npsmasi, MOAYJIb YUCJIA.

CreneHp ¢ HaTypaJbHbIM IIOKa3aTeJIeM M €€ CBOWCTBA. 3alUCh YHUCIA B JECATUYHOW IMO3ULIUOHHON CHUCTEME
CUUCIIEHUSI.

Peliennie TeKCTOBBIX 3a7ay apudMeTuueckuM crocodbom. PelieHue 3amay u3 peaibHOM MPAKTUKUW HA 4YacTH, Ha
JpoOu, Ha MPOLICHTHI, IPUMEHEHUE OTHOIICHUHN U MPONOPLMM MPU PEIICHUH 3a/1a4, PeIIeHUE 3a1a4 Ha ABUKEHUE, padoTy,
MOKYIIKH, HAJIOTH.

HenumMocTb nenbix uynces. CBOMCTBA JETUMOCTH.

[Ipocteie u cocTaBHbIe uMcia. YETHbIE M Heu€THbIE yucna. [Ipu3znaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11.
[Ipu3HaKu 1eIMMOCTA CYMMBbI U MPOU3BEACHUS LIEJIBIX YUCEII MIPU PEIICHUH 3a/1a4 ¢ MPAKTUYECKUM COJICPKAHUEM.

HauGonpmumii o0mumidi neauTens 1 HauMEHbllee o0lIee KpaTHOE ABYX uucel. B3aumMHO mpocThie yucia. AJTOpuT™M
EBkinna.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKaAMHU.

AJsredOpanvyecKue BbIPpAKEHUA

BripaxkxeHre ¢ mnepeMeHHbIMU. 3HAUCHHE BBIPAXKEHUSI C TEepeMeHHbIMU. [IpefcTaBiieHHEe 3aBUCUMOCTH MEXIY
BEJTUYMHAMU B BUJIE HOPMYIIBI.

ToxnectBo. ToxaecTBeHHBIE MPEe0Opa3oBaHUs ANredpaniecKiX BeIpakeHH. Jloka3aTenbCTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounenbl. MHorowieH cranaaptHoro Buja. CreneHb MHorouseHa. CrokeHue, BBIYMTAHUE, YMHOXXEHUE U
neneHre MHorowieHoB. [IpeoOpazoBaHue 11e710r0 BhIpakeHUs: B MHOTOWIeH. KopHU MHOTOUJIeHa.

DopMyIIbl COKPAIIEHHOTO YMHOXEHUS: KBAaJpaT CYMMBI U KBaJpaT Pa3HOCTU JIBYX BBIPAKEHUN, KyO CyMMBI U KyO
Pa3HOCTH JABYX BBIPaXEHUM, pa3HOCTh KBAJIPATOB JIBYX BBIPAKECHHI, TPOU3BEICHUE PA3HOCTH U CYMMBbI JIByX BBIPAKCHUH,
CyMMa U Pa3HOCTh KyOOB JIBYX BBIPQKECHHI.



Pasnosxenne MHOroUIeHa Ha MHOXKUTENU. BriHeceHne 00I11ero MHOKHUTENS 32 CKOOKH. MeTo T TPyNIUPOBKH.

YpaBHeHMS U HEPABEHCTBA

VYpaBuenue ¢ oaHoit nepemenHoi. Kopenb ypaBHeHusi. CBOICTBAa ypaBHEHUH ¢ OJIHOM nepeMeHHON. PaBHOCUIIBHOCTh
YpaBHEHUI. YpaBHEHHUE KaK MAaTEMATHUUECKasl MOJIEb PEATTbHON CUTYyalUU.

JIuHelHOE ypaBHEHHE C OJTHOM MEPEMEHHOM. UHCIO KOpHEW JIMHEWHOTO ypaBHEHUsA. PenmieHne TEKCTOBBIX 3al1ad C
ITOMOIIBIO JINHEMHBIX YpaBHEHUH. JIMHENTHOE ypaBHEHNUE, COJIEPIKAILIECE 3HAK MOTYJIA.

YpaBHEHHE C IByMS NIEPEMEHHBIMH. ['pa@uK JMHEHHOTrO ypaBHEHHUs C ByMS MepeMEeHHbIMU. CHUCTEMBbI JTUHEHHBIX
ypaBHEHUH C JByMsl IepeMeHHbIMU. ['paduueckuii MeTon pelieHuss CHUCTEMbl JMHEMHBIX YypaBHEHUH C JABYMS
IIEpEMEHHBIMU. PelieHne CUCTEM JIMHEHMHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU METOJAOM IIOJCTAHOBKM M METOAOM
cioxenus. Cucrema JByX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIBHON CUTYALH.

DyHKIUU

Koopannara Toukm Ha mnpsMou. YwWciioBbIE NPOMEXYTKU. PaccTrosiHue Mexay AByMs TOYKAaMH KOOPAWMHATHOMU
IIPSIMOM.

[TpsimoyronbHas cuctemMa KoopauHaT. AOcuucca M OpJMHATa TOYKM HAa KOOPAMHATHOM IUIOCKOCTH. IIpumeps
rpadukoB, 3aJjaHHBIX (hopmyaaMu. UTeHne rpa@uKoB peaibHbIX 3aBUCUMOCTEN.

OyHKIMOHAIbHBIE 3aBUCUMOCTU MeX1y BelnuuHamu. [lonstue yHkuuun. OyHKIUsS Kak MaTeMaThyeckas MOJEIb
peanbHOro mnpouecca. O6mactb omnpeneneHuss U o0AacTh 3HaueHU QyHKuuMU. CrnocoObl 3amanus ¢GyHkuuH. ['paduk
dbynakuuu. [ToHsATHS MaKCUMyMa 1 MUHIMYMa, BO3pAaCcTaHUs U yOBIBaHMS HA MPUMEpaxX peaabHbIX 3aBUCUMOCTEH.

Jluneiinas ¢yHkims, e€ cpoicTBa. ['paduk nuueiiHon (yHkiuu. ['paduk dynkuun y = |X|. KycouHo-3amaHHbIe
(GyHKUIHU.

8 KUIACC

Yuciia ¥ BBIYUCTICHUSA

KBaapatueie kopHH. ApudMETHUECKUII KBaJpaTHBIM KOPEHb U €ro CBoWcTBa. [loHATHE MppaIMOHAILHOTO YHCIA.
HelictBusi ¢ wuppaunudoHadbHbIMU unciiamu. CBoicTBa JEWCTBUH ¢ HppaluoOHadbHBIMU uuciaMu. CpaBHEHUE
HMppalMOHAIBHBIX YUCET.



[IpencraBiieHrss O paCIIMPEHUSX YHUCIOBBIX MHOXKECTB. MHOXKECTBA HATypalbHBIX, LEJbIX, PAalHOHAIBHBIX,
NEeHUCTBUTENBHBIX yncen. CpaBHeHHE yncesl. YUCIoBbIE TPOMEKYTKH.

HeiictBusa ¢ ocrarkamu. Ocrtatku creneHed. [I[ppuMeHeHrne OCTaTKOB K PEUICHUI0 YPaBHEHHUW B LEIBbIX YUCIAX H
TEKCTOBBIX 3a/1a4.

Pa3meppl 00bEKTOB OKPYKAIOIIETO MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKpY KatoeM Mupe. CTaHIapTHBINA BUJ YUCIA.

AJuiredOpanyecKue BbIPpaKeHU

AnreOpanyeckas poOb. JlomycTuMble 3HAYEHHS MEPEMEHHBIX B APOOHO-pAllMOHAIBHBIX BbIpaK€HUAX. OCHOBHOE
CBOMCTBO anreOpanydeckoi 1pobu. CroxeHue, BBIYUTaHUE, YMHOXKEHHUE U JIeJIeHHe anredpandyeckux ApodOei. Brinenenue
LEJION YacTu ajreOpandeckoi apoou.

PanmonaneHble BhpakeHUs. ToX1eCTBEHHBIE TPEOOPa30BaHUs PAllMOHATIBHBIX BHIPAKEHUH.

JlomycTuMble 3HA4YEeHHsS TEPEMEHHBIX B BBIPAXKEHUSAX, COAEPKAIIMX apUPMETUUYECKUE KBaJIpaTHbIE KOPHH.
ToxecTBeHHbIE TPEOOPa30BaHUs BEIPAXKEHHM, COAepKAIIMX apu(PMETUUECKHE KBaIPATHbIE KOPHHU.

CreneHs ¢ LeabIM ITOKa3aTeneM U e€ cBoiicTBa. [IpeobpazoBaHue BbIpaXeHU, COIEPIKAIUX CTEICHH.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHune. dopmysia KOpHEH KBaIpaTHOrO YypaBHEHHS. KoJW4ecTBO AEHCTBUTENIBHBIX KOPHEHN
KBaJpaTHOTO ypaBHEHMs. Teopema Buera. YpaBHEHHs, CBOAUMBIE K JIMHEHHBIM YPAaBHEHUSM WM K KBaJApPATHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHUE € TapaMeTpoM. PellieHre TEKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO KBAIPATHBIX YPABHEHUM.

JpoGHo-painmoHanbHble ypaBHEHUs. Pemienne apoOHO-pallMoOHAIbHBIX ypaBHEHHMU. PeleHne TEeKCTOBBIX 3a1ad C
OMOIUIBIO IPOOHO-paAIlMOHATIBHBIX YpaBHeHUM. [ padnyeckas MHTEpIpeTalus ypaBHEHUN C IBYMsI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepasencTtBo ¢ nepemennon. Ctporue u HecTporue HepaBeHCTBA. CIIOKEHUE U YMHOKEHUE YMCIIOBBIX HEPABEHCTB.
OueHuBaHNe 3Ha4ECHMSI BeIpaxeHus. JloKa3aTeabCTBO HEPABEHCTB.

[IoHsiTHE O pElICHMM HEPABEHCTBA C OJHOW INMEPEMEHHOW. MHOXKECTBO PELIEHHM HEpaBEHCTBA. PaBHOCHIIBHBIE
HEPABEHCTBA.

JInHenHOoe HEPaBEHCTBO C OJTHOM NIEPEMEHHOM U MHOYKECTBA €T0 pelIeHui. Permenne TMHEeHHbIX HEPABEHCTB C OAHOMN
nepeMeHHOW. CHCTEMBI M COBOKYIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PernieHue TEKCTOBBIX 3aaad C
IMOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.



DyHKIUU

OO6nacTh omnpenenacHusl ¥ MHOXKeCTBO 3HaueHni QyHKiuu. CriocoOsl 3amanus ¢yHkiuid. ['padpuk Gynkuuu. YreHue
cBoiicTB (pyHkumu mo e€ rpaduky. [Ipumeps! rpadukoB GyHKINH, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI.

Jluneiinas ¢yHkuua. OYHKIWHU, ONUCHIBAIONINE TNPSAMYI0 M OOpaTHYIO NPOMOPLUUOHAIBHBIE 3aBUCUMOCTH, WX
rpaduKHu.

Oynxupn Y = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiictBa. Kycouno-3amaHmHbie GyHKIIN.

9 KITIACC

Yucsia ¥ BIYMCICHUS

Kopens N-ii crenenun u ero cBoiictsa. CTENeHb ¢ pallMOHAIIBHBIM [T0OKA3aTeNIeEM U €€ CBOMCTBA.

AaredpanvyecKue BbIPpAKEHUSA

ToxecTBeHHbIE MpeoOpa3oBaHUsl  BBIPAKEHMM, COAEpKAIUX KOPEeHb N-ii  cremeHu. TOXXIECTBEHHbIC
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETIEHb C PAIMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHu kBagpatHOro tpéxuieHa. PasmokeHue KBaJpaTHOrO TPEXUIEHA HA JIMHEUHBIC
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

bukBanpaTtHbie ypaBHeHus. [Ipumepsl mpuMeHeHnii METO0B paBHOCUIIBHBIX MTPe00pa30BaHUid, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeTo/ia Npyu peuieHuu ypaBHeHHM 3-11 U 4-ii cTeneHe.

Pemmenne npoO6HO-palinOHaIbHBIX YpPaBHEHUH.

Pemenne cucrem ypaBHEHUW C JBYMs NEPEMEHHBbIMU. PerieHrne nmpoCTEHINNX CUCTEM HEJIMHEHMHBIX YPAaBHEHUU C
IByMsl mepeMeHHbIMU. ['paduyeckuil MeTOJ peleHUs CUCTEMbl HEJIMHEHWHBIX YpPaBHEHUW C JBYMsl MEPEMEHHBIMHU.
CucremMa nByX HEIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU KaK MOJIEb PEANIBHON CUTYyalUH.

Yucnosble HepaBeHCTBA. PelieHne TMHEeNHBIX HEPaBEHCTB. /J[0Ka3aTeabCTBO HEPABEHCTB.

KBaapatHbie HepaBEeHCTBa ¢ OJHOW MEepeMEHHOW. PelieHne KBaJpaTHBIX HEPABEHCTB TpapUUYECKUM METOIOM H
METOJO0M MHTEPBAJIOB. METO MHTEPBAJIOB [ pallMOHAIbHBIX HEpaBeHCTB. [IpocTelire HepaBeHCTBA C MTAPAMETPOM.

Penienne TEKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.



HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMU. Pelienne HepaBeHCTBa ¢ ABYMs IepeMeHHbIMH. CUCTEMBI HEPABEHCTB C IBYMS
nepeMeHHbIMU. [ paduyeckuii METO] pelieHns CUCTEM HEPABEHCTB C IBYMSI IEPEMEHHBIMH.

DOyHKIUU

@ynkuug. CpoiicTBa (QYHKUMI: HyId (QYHKIUH, HTPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKLMH, TPOMEKYTKU
BO3pacTaHus U yObIBaHUS (PYHKIMH, YETHBIE U HEUETHBIE (PYHKIIMU, HAaUOObIIeE U HAUMEHbLIEE 3HaUeHUs (QYHKIUY.

KBagpatnunas (ynkius u e€ coiicTBa. lcmosb3oBaHue CBOWCTB KBaJpaTHYHOW (DYHKITUU ISl PEIICHUS 3aad.
[Toctpoenue rpaduka kBaapatuuHoil ¢yHkuuu. [lomoxenune rpaduka KBagpaTUIHOW (QPYHKIMU B 3aBHCHMOCTH OT €€
ko> puuuentos. 'papuku Qpynkumii y =ax2, y = a(x — m)> u y = a(x — m)? +n. Ioctpoerue rpadukoB QyHKIHI ¢
MOMOIIIBIO TPe0Opa3oBaHMi.

Hpo6uo-nuueiinas Gyukuus. MccnenoBanue GyHKIMiA.

Oynkuus Y = X" ¢ HaTypanbHBIM TOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

[TonsitTue uMcnoBol mocnenoBaTenbHOCTH. KoHeuyHble M OECKOHEUHBbIE MOCHEAOBATEIbHOCTH. OrpaHuyeHHas
NOCJIEI0BATEIbHOCTE.  MOHOTOHHO  Bo3pactaromas  (yOwiBaromiast) mocieaoBareiabHocTh.  CrocoObl  3amaHust
MOCJIEIOBATEIBHOCTH: ONUCATENbHBIN, TAOIUYHBIH, C TOMOIIBIO (OPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

Apudmernueckass M reoMerpuueckas mnporpeccuu. CBOHCTBa 4YJIEHOB apU(PMETHUYECKOM M TeOMETpPHUYECKOU
nporpeccuil. @opmynbl N-ro ujgeHa apupMETUYECKOM M TEOMETPUYECKOM mporpeccuil. PopMysbl CyMMBbI HEPBBIX N
YJIEHOB apu(PMETUUYECKON U TEOMETPUIECKOM Mporpeccuil. 3ajaun Ha MPOLIEHThI, 0AHKOBCKHUE BKJIAJIbl, KPEIUTHI.

[TpencraBieHne 0 CXOAUMOCTH MOCIEI0BATEIbHOCTH, O CYMMUPOBAHUN OECKOHEUHO YOBIBAIOIEH T'€OMETPUUYECKOM
IIPOTPECCHH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.

[NDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI VYEBHOI'O KVYPCA «AJI'EBPA» HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMS

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaTbl OCBOCHUS IIPOrpaMMBEI II0 MAaTEMATHUKC XapAKTCPU3YIOTCA B YaCTH:



1) naTpUOTHYECKOT0 BOCIIMTAHUS:

MPOSIBICHUEM HHTEpeca K MPOIUIOMY U HACTOSAIIEMY POCCHUHCKOM MaTEMaTWKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATHKOB U POCCHMCKON MATEMATUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JIPYTUX HAayKax W MPUKIIAJIHBIX chepax;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaXJaHWHA U peau3aliyl €ro TpaB, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JTHYHBIX CTPYKTYp, SBICHUW, MPOIEAYpP TpPakIaHCKOTO O0OIIecTBa
(HammpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIACHHIO 3THYECKUX IMPOOJIEM, CBS3AaHHBIX C MPAKTHUYCCKUM
MIPUMEHECHUEM JTIOCTKCHUI HAYKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ATUUYECKUX MPUHITUIIOB B JEATEIBHOCTU YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUM MPAKTHUUYECKUX 3a7a4 MaTeMaTHYECKOW HAIpaBJI€HHOCTU, OCO3HAHUEM
BAXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEU JKM3HU JIJIs1 YCIIEMTHON TPOPeCCUOHATIbHON JEATeIbHOCTH
U pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCOZHAHHBIM BHIOOPOM U TIOCTPOSHUEM UHIUBUIYAIBHON TPACKTOPHH 0Opa30BaHUS
1 KU3HEHHBIX IJIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K AMOIMOHATBLHOMY M ACTETUUECKOMY BOCHPHUSTUIO MaTeMaTHYECKHX OOBEKTOB, 3ajay, PEIICHUH,
paccyXJAeHUN, yMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEe HAYYHOTO MO3HAHMS:

OpUEHTAIEe! B JICITCIIPHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YeJOBEKa, MPUPOABI M OOIIECTBa, IMOHMMAHUEM MaTEMAaTHYECKOM HayKh Kak cdepbl YeloBEUYeCKON
NEATEIIbHOCTH, ATANoB €€ Pa3BUTUS W 3HAYMMOCTU ISl PA3BUTHUS IMBWIM3ALMUM, OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKU U
MaTE€MaTHYECKOW KyJIbTYpPOH KaK CpEeICTBOM MO3HAHUS MUPA, OBIAJCHUEM HaBbIKAMHU HCCIIEA0BATEIbCKON JIESITETbHOCTH;

6) pusnueckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 3/10POBbS K IMOIMOHAJIBLHOI0 0JIArOMOJIy4YHs:

TOTOBHOCTBIO IMIPUMEHSTh MaTeMaTHYSCKUE 3HAHUS B HHTEPECaX CBOCTO 3JI0POBbs, BEACHHUS 37J0POBOI0 00pa3a KU3HU
(3mopoBo€ MHUTaHUE, COAJAHCUPOBAHHBIM PEXHUM 3aHITUH U OTHAbIXA, peryisapHas Qusnyeckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKA PedIEKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



OpUEHTAllMEW Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs pelIeHHs 3a/1ad B 00JaCTH COXPAHHOCTH OKPYXKaloIIei
Cpellbl, IJAHUPOBAHMS IOCTYNKOB M OLEHKHM HMX BO3MOXHBIX MOCIEACTBUN MJIi OKPYXArOLIEWd Cpelbl, OCO3HAHUEM
rJ100aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIlIeHus;

8) ajanTanuu K M3MEHAIUMCS YCIAOBUAM COLUAJBHON U PUPOIHOM CPeAbI:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBHUAX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3
MPAKTHYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y IPYTUX JIFOeH, MpruoOpeTaTh B COBMECTHON JEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBI0O B (JOPMUPOBAHUU HOBBIX 3HAHUM, (GOPMYyIHMPOBATH WIEH, MOHATHUSA, TMHOTE3bl 00 O0OBEKTaX W
SBJICHUSIX, B TOM YHCJE pPAHEE HEU3BECTHBIX, OCO3HABaTh JE(UUUTHI COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYallMIO KaK BBI30B, TPEOYIOLINIA
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U JEHUCTBUS, (POPMYIHPOBATH U OLICHUBATh PUCKH M MOCIEICTBHUS,
(GbopMHPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHUS MpOrpaMMbl IO MaTEMAaTUKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl y 00y4aroIerocs
OyayT chopMUpPOBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl, XapaKTEPU3YIOIIMECS OBJIAJACHUEM YHUBEPCAIBbHBIMU
MO3HABATENbHBIMUA  JCHUCTBUSIMU, YHHBEPCAJIbHBIMA  KOMMYHHUKATUBHBIMU  JICUCTBUSAMHM U  yYHUBEPCATbHBIMU
PETrYJIATUBHBIMU JE€HCTBUSMH.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble Jiornueckue JaeiicTBUA:
BBISIBIIAITh M XapaKTEPU30BATh CYIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB, TIOHSTHM, OTHOIICHHH MEXKITY
MOHATUSAMHU, (OPMYITUPOBATH OIPEACIICHUS TOHSATUN, YCTAHABIMBATh CYIIECTBEHHBIA MPHU3HAK KiIacCUpUKAIINH,
OCHOBAHUS JIJIs1 0000IIEHUS U CPaBHEHMUSI, KpUTEPUHU TTPOBOAUMOTO aHAJN3a;



BOCIIPUHUMATh, (DOPMYyITHUPOBaTh U MPEOOPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHbIC, CANHUYHbIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;

BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOpeUrs B (pakTax, JaHHBIX, HAOIIOJACHHUSIX H
YTBEPKACHUSIX, TIPEJIaraTh KPUTESPHUH TSI BRISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYHIA;

JieNaTh BBIBOABI C HCIOJIB30BAHHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIFOUYECHUH 10 aHAJIOTUH;

pa30upaTh J0Ka3aTeIhCTBA MATEMATUUECKUX YTBEP)KICHUM (TIPSMBIE U OT MPOTHUBHOTO), MPOBOAUTH CAMOCTOSATEIHLHO
JIOKa3aTesibcTBa MaTeMaTH4YeCKUX (DaKTOB, BBICTPAWBATh AapryMEHTAIMIO, MPUBOAWTH MPUMEPbl U KOHTPIPUMEPHI,
MPUMEHSTh METO/I MATEMAaTHUYECKOU MHIYKIIMH, 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCOO pelleHust yuyeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHMaHTOB pEIICHHUs, BHIOMpaTh Hauboliee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCcKHe 1€ CTBUS:

HCII0JIb30BaTh BOMPOCKHI KaK MCCIEI0BATEILCKUM HHCTPYMEHT MO3HAHUS, (DOPMYIMPOBATH BOMPOCHI, (DUKCUPYIOIIHE
NpoTUBOpEYHE, MpoOJeMy, CaMOCTOSITEIBHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOe, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MPOBOJUTH TI0O CaMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY OKCIEPHUMEHT, WCCICAOBAHWE I10 YCTAHOBJICHHUIO
0COOEHHOCTEW MaTeMaTHYEeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

caMOCTOSITeIbHO  (popMynupoBaTh O0OOOIIEHWS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO HAOJIOICHHMS,
WCCJIEIOBAHMUSI, SKCTIEPUMEHTA, OIIEHUBATh JJOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BHIBOJIOB U 0000IIEHNUI;

MIPOTHO3WPOBATh BO3MOYKHOE PAa3BHTHE IMPOIECCA, a TAK)KE BBIABUTATH MPEAIOIOXKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH HEJIOCTATOYHOCTh U U30BITOYHOCTH WH(OPMAITUH, TAHHBIX, HEOOXOANMBIX JJIS PEIICHUS 3aa4H;

BBIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH MH(OpPMAIUIO PA3IWYHBIX BUIOB U (HOpM
MIPE/ICTABIICHHUS,

BBEIOMpATh (opMy TpeACTaBiICHUS WH(POpPMAIMM M WLTIOCTPUPOBATh peIlaeMble 3aJadd CXEMaMHM, JHarpaMMaMH,
WHOM rpadMKON U UX KOMOMHAIIMSIMU;



OLIEHUBATh HAAEKHOCTD MH(OPMALIUY IO KPUTEPUSIM, TTPETI0KEHHBIM WA CHOPMYITUPOBAHHBIM CaMOCTOSITENBHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJACHUS B COOTBETCTBUHM C YCJIOBUSIMU W UEISIMHU OOLIEHUS, SICHO, TOYHO,
TPaMOTHO BBIPAKaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX M MTUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0 XOAY PEIICHUS 3a/1a4H,
KOMMEHTHUPOBATH TIOJYICHHBIN PE3yJIbTAT;

B XOJie¢ OOCYXJEHHUs 3aJaBaThb BOIIPOCHl IO CYIIECTBY OOCYKIaeMOW TeMbl, NpPOOJEMBbl, pelaeMoi 3ajayu,
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOWCK PEIICHHUS, COTIOCTABIIATh CBOU CYXKJIEHUS C CYXKJICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh pazlIMYMEe M CXOJCTBO MO3UIIUNA, B KOPPEKTHOW (opme (HopMyaupoBaTh pa3HOIIACHS, CBOU
BO3PAXKCHUS;

MIPEICTABIIATh PE3YAbTAThl PEIICHUS 3a/Jadd, YKCIIEPUMEHTA, MCCIICIOBAHUS, MPOEKTa, CAMOCTOSITEIIbHO BBHIOMPATH
dbopmart BBICTYIUICHHS C YYETOM 3a/1a4 MIPE3EHTALMU U OCOOEHHOCTEH ayIUuTOpUY;

MOHMUMAaTh U HCHOJB30BATh IPEUMYIECTBA KOMAHIHOM M HWHIUBHAYyaJIbHOM paOOThl MpPU PEUICHUU Y4EOHBIX
MaTEeMaTHYECKHUX 3a/ad, MPUHUMATh I1eJIb COBMECTHON JEATEIHHOCTH, INIAHUPOBATh OPTaHU3AIMIO COBMECTHON paboTHI,
pacmpenemnsaTh BUABI paboT, JOTOBAPUBATHCSA, 0OCYKIATh MPOIECC M PE3yNIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNmoBbIX (opmax paboThl (0OCYXKIeHUs, OOMEH MHEHUM, «MO3TOBBI€ IITYPMbD» U HHbBIC);
BBITIOJIHATHh CBOIO YacTh PabOThI U KOOPJIMHUPOBATH CBOM JIEUCTBHS C IPYTUMU YJIEHAMH KOMAaHJIbI, OIIEHUBATh KAa4€CTBO
pe3ynbTaTa W KavyecTBO CBOETO BKJIaJa B OOMNIM pe3yiabTaT MO KPHUTEPHUsIM, CHOPMYIHPOBAHHBIM Yy4aCTHUKAMHU
B3aMOJIENCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusamnus:
BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYallUsIX, OPUCHTUPOBATHLCS B PA3JIMUHBIX MOIX0IaX
MPUHATHS pEeIICHUH (MHANBUIyaIbHOE, TPYIIIOBOE);



CaMOCTOSITENIFHO COCTaBIIATH IJIaH, aJTOPUTM pELIECHUS 3aJayd (WM €ro 4acTh), BbIOMpaTh CIOCOO PEIICHHUs C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHIA
C Y4ETOM HOBOM MH(pOpMALUH.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIH MHTEJICKT:

BJA/IETh CIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJI Ipolecca W pe3yjbTaTa pelIeHHs MaTeMaTHYeCKOM 3ajaud,
CaMOMOTHBAIINH U PeIICKCHUH;

IpeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a7]a4l, BHOCUTh KOPPEKTUBHI B ICATEIHHOCTH Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, HAIIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTU IOCTAaBICHHOM II€JIM M YCIOBUSIM, OOBICHATH NPUYHUHBI
JOCTUKEHUS UM HETOCTHKEHUS 1IeJI, HAXOAUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@XaTh SMOIMH MPH W3YYCHUH MAaTEMaTHUECKUX O0OBEKTOB M (PAKTOB, JaBaTh SMOIIMOHAIBHYIO OLICHKY PEIICHHS
3aJa4H.

HPEIMETHBIE PE3YJIbTATDBI

K koniry oO0ydyeHus B 7 Kjiacce oOyqaronIuiics OJYyYUT CIASAYIOIMINE MPEAMETHBIC PE3YIbTAThI:

Yucaa v BBIYMCICHUSA

ParmmmonanwHbIE UncHa.

[lepexoauTh OT OAHOW (OPMBI 3aITUCU YUCEN K Apyroi (mpeoOpa3oBhIBATH AECITHUHYIO ApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOKECTBA HATYpPaJbHBIX YHMCEJ, MHOXECTBA LIEJIBIX YHCENI, MHOXECTBA PAlMOHAIBHBIX
YUCeJ IPU PEIICHUH 3a/]1a4, IPOBEACHUU PACCYKICHUHN U JOKA3aTEIbCTB.

[ToHuMaTh U OOBICHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPAIbHOIO YKCIa.

CpaBHHBATh M yHOPSAOUYUBATH PAIIMOHAIBHBIE YUCIIA.

BrImoHITh, coueTass yCTHbIE W MHUChbMEHHBIE MPUEMBI, apu(METUYECKHE JCUCTBUS C pallMOHAIBHBIMH YHUCIAMH,
MCIOJIB30BaTh CBOMCTBA YUCENl U MTPaBUia JEUCTBUN, MPUEMBI PAIMOHAIBHBIX BEIYMCIICHUM.

BrINMOMHATH 1EUCTBUS CO CTETICHSIMU C HaTYpaJlbHbIMU MTOKA3aTEIsIMHU.



HaxoauTh 3Ha4YeHUs YHCIOBBIX BBIPAXKEHUN, COJEPKAIIUX pallMOHAIbHBIE YHCIAa U CTENEHU C HaTypajlbHbIM
MoKasaTelieM, TPUMEHSITh Pa3HOOOpa3HbIe CHOCOOBI M MPUEMBI BBIYUCIICHHS, COCTABJISAThH W OICHUBATH YHCIOBBIC
BBIPKCHHUSI PY PEIICHUH NMPAKTHUECKHUX 33/1a4 U 3374 U3 APYTUX yIeOHBIX MTPEAMETOB.

OKpyraaTh 4uciia ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICITY MPAKTUUYECKONW CUTYyallluM, BBIOJHSITh MPUKUIKY U
OIICHKY pe3yJibTaTa BBIYUCICHUMN, OILIEHKY 3HAYECHHI YMCJIOBBIX BBIPAKCHUM, B TOM UYHCJIE MPU PEUICHUM MPAKTUYECKUX
3a7ad.

PemaTte TekcTOBBIE 3a1a9K apU(PMETHIECKUM CITIOCOOOM, HCTIOIB30BATh TAOIHUITEI, CXEMBI, YEPTEKHU, APYTHE CPECTBA
MPE/ICTABICHUS JAHHBIX MIPU PELICHUH 3a]ay.

Pemiate nOpakTUKO-OPUECHTUPOBAHHBIC 3a/a4yM, CBS3aHHBIE C OTHOILICHUEM BEJIWYUH, IPOMOPIHOHAIBHOCTHIO
BEJIMYMH, MPOILIEHTAMH, HWHTEPIPETUPOBATH pE3YJbTAaThl PEIICHUS 3a4ady C Yy4ETOM OrpaHUYECHUM, CBA3AHHBIX CO
CBOMCTBaMHU pacCMaTpUBAEMbIX OOBEKTOB.

J1eIMMOCTb.

Jloka3plBaTh W MPUMEHATh IPU PEIICHUWU 3ajJad IpPU3HAKW JeaIuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npuzHaku
JIEIMMOCTH CYMMBI Y TPOU3BEICHUS 11EJIbIX YUCET.

PacknaapiBaTh Ha MHOKUTENIU HATYpalbHbIE YHCIIA.

CB00OIHO ONEpUPOBATH MOHATUSAMHU: YETHOE YMCIIO, HEYETHOE YHUCIIO, B3AUMHO MTPOCTHIC YUCIIA.

HaxoauTte HauOosbIuil oOIIMIA JEeTUTENh U HaMMEHbIIee 001ee KpaTHOE YHCeNl U UCTOJb30BaTh UX MPHU PEIICHUU
3a7a4, IPUMEHATh aIropuT™ EBKIMAa.

OnepupoBaTh MOHATHEM OCTATKa IO MOJIYJIIO, IPUMEHSTh CBOMCTBA CPAaBHEHUM MO MOAYJIIO.

AJsredOpanvyecKue BbIPpAKEHUA

BripaxkeHus ¢ nepeMeHHBIMH.

Hcmonb30BaTh anreOpanvecKyr0 TEPMHUHOJIOTHIO M CHMBOJIUKY, MPUMEHATh €€ B MPOIECCE OCBOCHHUS y4eOHOTO
MaTepuaa.

Haxonuthb 3HaueHNsI OyKBEHHBIX BBIPOKEHUHN TIPH 3aJaHHBIX 3HAYEHUSX TIEPEMECHHBIX.

Hcnonb30BaTh MOHATHE TOXKAECTBA, BBIMNOJIHATH TOXJIECTBEHHBIE IMPE0Opa30oBaHUsI BBIPAKEHUH, JOKa3bIBATh
TOXKJICCTBA.

MHOT04JICHBI.



BoInonHATh TpeoOpa3oBaHus LEIOI0 BBIPAKEHUSI B MHOTOWIEH MPUBEICHUEM MOJIOOHBIX CIAraeMblX, PACKPHITUEM
CKOOOK.

BBITIONHATE €UCTBHS (CIIOKEHHE, BBIYMTAHUE, YMHOXEHHE) C OJHOWIEHAMH M C MHOTOWICHAMH, MPUMEHSTH
(opMyJibl COKpAIIEHHOTO YMHOXKEHMsI (KBaApaT U KyO CyMMBbl, KBajpaT U Ky0 pa3HOCTH, pa3HOCTb KBaJpaToOB, CyMMa U
Pa3HOCTb KyOOB), B TOM YHCJIE AJIs1 YIIPOILLIEHUS BEIUMCICHUH.

OcCyIIecTBIATh pa3iokKeHNEe MHOTOWICHOB HA MHOXHTENHU C IMOMOIIBIO BHIHECEHHS 32 CKOOKH OOILEro MHOKUTEJI,
TPYIIUPOBKU CIAraeMbIX, MPUMEHSS GOPMYJIIbI COKPAIIEHHOTO YMHOXKEHUS.

[TpumeHsTh IpeoOpa3OBaHrss MHOTOUYJICHOB IS PEILICHUS Pa3IMYHbIX 3a/1a4 U3 MaTeMaTUKHU, CMEXHBIX MIPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYypalbHBIMU ITOKA3aTENAMU JJIs1 IPE0Opa30BaHuUs BEIPAKEHUI.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHENHHBIE ypaBHEHHUS C OJHOM IMEPEMEHHOM, IPUMEHsS IMPaBWIA MEPEXOJa OT UCXOAHOTO YPaBHEHHUS K
paBHOCWIBHOMY eMy. [IpoBepATh, BIAETCA JIM YUCIO KOPHEM YPaBHEHUS.

[TonGupate npuMepsI Nap YUCE, ABISIOUIMXCS PEILICHUEM JIMHEHHOTO YPaBHEHUS C ABYMs [IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH TpaUK JTUHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMU, MOJIb3YSICh TPAPUKOM,
IIPUBOJUTH NPUMEPHI PELIEHUS YPABHEHHUS.

PermaTe cucteMbl IByX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU, B TOM YHCIIE TPAPUUECKU.

CocTaBnsaTe W pewiarh JMHEWHOE YPAaBHEHWE WM CUCTEMY JIMHEWHBIX YPAaBHEHHMI IO YCJIOBHMIO 3a/1ayH,
WHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M I1OJIy4YEHHBIN PE3yJIbTart.

DyHKIUU

Koopaunate! u rpaguku.

N300paxaTh Ha KOOPJMHATHOM MpPsIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIMHATaM, Jy4H, OTpPE3KH,
MHTEPBAJIbI, 3aMMCHIBATh YMCIIOBbIE IPOMEKYTKH Ha aareOpanyeckoM si3bIKe.

OTmedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM.

OyHKIUH.

Crpoutb rpaduKku TUHEHHBIX (PYHKIIHIA.



OnuceiBaTh ¢ MOMOIMIbIO (YHKIIUH M3BECTHBIC 3aBUCUMOCTH MEXAY BEIHMUYMHAMHU: CKOPOCTh, BPEMs, PacCTOSHUE,
[I€Ha, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnoco® MNpeAcTaBIeHUS U aHaluW3a HH(OpPMAalMU, HU3BIEKAaThb WU HHTEPIPETUPOBATH
UH(pOpMaIUIO U3 IpaUKOB pEAIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp30BaTh CBOMCTBA (PYHKIMM JJIs1 aHANU3a rpaUKOB peanbHBIX 3aBUCUMOCTEN (HYIH (PYHKIIHH, TPOMEKYTKH
3HAKOIOCTOSHCTBA (DYHKIIUU, MPOMEKYTKH BO3pacTaHus M yObIBaHUS (PyHKIMU, HauOOJIbIIIee U HAMMEHbIIEE 3HAYCHUS
byHKINN).

Hcnonp3oBath rpaduku A UCCIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEHN, IIPU PEIICHUH 3a]ad U3 APYTUX y4eOHbIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

K koHI1y 00y4enus B 8 kjacce 00yyaroUIuiics MOTy4YUT CIEAYIOIINE IPEAMETHbIE PE3YJIbTaThI:

Yuciia ¥ BIYHCICHUSA

HppanmoHanpHbIE YUCIA.

[loHnMAaTh ¥ UCIIONB30BATH NPEACTABICHNS O PACIIMPEHUN YUCIOBBIX MHOKECTB.

CB0OOIHO OnepupoOBaTh MOHIATUIMU: KBaJIPATHbIA KOPEHb, apu(PMETHUECKUIN KBAPATHBIA KOPEHb, HPPAIMOHAIEHOE
YHCII0, HAXOAWTh, OLICHWBATHb KBAJpaTHbIE KOPHHU, MHCIOJIb3YsSd HpPU HEOOXOJWMOCTH KaJIbKYJSITOP, BBIIOJIHAThH
npeo0pa3oBaHus BBIPAXKECHUH, COAEpKAIUX KBApaTHbIE KOPHH, UCTIOIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HadaJIbHBIE NPEACTABICHHUS O MHOYKECTBE JIEWCTBUTEIBHBIX YHUCEN ISl CPAaBHEHUs, OKPYIJIEHUS U
BBIYMCIICHU, N300paKaTh JEHCTBUTEIbHBIE YHCIIA TOUKAMHU Ha KOOPAUHATHOW MPSIMOIA.

Hcnonp30Bath 3anucu 00IbIINX U MaJIbIX YMCEN ¢ TOMOUIBbIO AECATUYHBIX Apo0el U creneHel yncina 10, 3anuceBaTh
Y OKPYTJIATH YACJIOBBIC 3HAYEHUS PEAIbHBIX BEJIMYUH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUM.

J1emuMOCTb.

CB0OOIHO OmnepupoBaTh MOHATUEM OCTAaTKa MO MOMAYNIO, MPUMEHSITh CBOWCTBA CPAaBHEHUU MO MOIYJIO, HAXOJIUTh
OCTaTKHA CyMMBI U NPOU3BEAECHUS 10 JAHHOMY MOAYJIIO.

AJiredpanyeckue BbIpaKeHUs

JpoOHO-palinoHaNbHBIE BEIPAKEHUSI.



Haxonute qomycTuMble 3Ha4€HUsI IEPEMEHHBIX B APOOHO-PAlMOHAIBHBIX BBIPAKEHUSX.

[IpuMeHsATh OCHOBHOE CBOWCTBO PAIlMOHAILHON APOOH.

BreInmonHATh mpuBeAeHHE airedpandyeckux Apodeil kK oOlieMy 3HaMEHATeNIo, CIOXKEHHE, YMHOXCHHE, JCJICHUE
anreOpanyecKkux JIpooeil.

BhINONHATH TOXKAECTBEHHBIE MPE0Opa30BaHMs pAlIMOHATIBHBIX BHIPAYKEHU.

[TpumensTs mpeoOpa3zoBaHMs BBIPAKEHHUM AJIS PEIICHUs Pa3IMUHbIX 3a/1a4 U3 MAaTEMaTUKU, CMEXHBIX TIPEIMETOB, U3
peaIbHOM PAKTHKHU.

CrerneHu.

[IpuMeHATh TOHATHE CTENEHU C IIEJIBIM IOKA3aTeJeM, BBINOJIHITh NPEeoOpa30BaHUsl BBIPAKEHUMN, COAEpIKAILUX
CTEIICHH C LIEJIBIM [1I0KA3aTEIIEM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxonuthk qomycTuMble 3HaY€HUsI IEPEMEHHBIX B BBIPAXKEHUSIX, COIEPKAIIMX apU(PMETUUECKUE KBAAPATHBIE KOPHH.

BoinonHaTe npeoOpa3zoBaHus HppallMOHAIbHBIX BBIPAKEHUH, UCIIONIb3Ysl CBOMCTBA KOPHEH.

YpaBHeHUS U HEPABEHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

PemaTe ApoOHO-paliMoOHAIbHBIE YPABHEHHUS.

Pewiars inHEHBIE YpPAaBHEHUS € TAPAMETPAMHM, HECJIIOKHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHNUH C IMTAPAMETPAMM.

[TpoBoauTh HCCIENOBAaHUS YpPAaBHEHUH W CHUCTEM YpaBHEHHM, B TOM 4HCIE€ C HNOPUMEHEHHEM TIpadUyecKux
npeJCcTaBlICHUN (yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WUJIM CUCTEMa YPaBHEHHM pElIeHUus, €CI UMEET, TO CKOJbKO, U
npouee).

[lepexoguTh OT clOBECHON (OPMYIMPOBKM 3a7aud K €€ anreOpanvyeckoil MoJEIu C TMOMOILIBIO COCTaBIICHUS
YPAaBHEHMS UM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y ITOJIyYEHHBIN PE3YJIbTaT.

[IpuMeHATh CBOMCTBA UYMCIIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OLICHKH, PEIaTh JIMHEHMHBIC HEPABEHCTBA C OJHOU
NEPEeMEHHON M MX CHCTEMbI, JaBaTh TIpaUUECKyl0 WUIIOCTPAIMI0 MHOXECTBAa PEUICHUM HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUIMHA



[lonnmate W UCHONB30BaTh (YHKIMOHANBHBIE TOHATHS M SI3bIK (TEPMHHBI, CHUMBOJUYECKHE OOO3HAUCHMUS),
OTIpEETAThH 3HaUeHHEe (DYHKIIMU TI0 3HAYCHUIO apTyMEHTa, OMpeIesTh CBOMCTBA (QYHKIIUMH MO €€ rpaduKy.
CtpouTts rpaduku GyHKIUN , OMUCHIBATH CBOMCTBA YUCIOBOM PyHKIIMHU 1O €€ rpaduKy.

K konIty 00ydenus B 9 kjiacce 00y4yaronIuiics MoTy4YuT CIAeAYIONINE PEAMETHbIC PE3yIbTaThI:

Yuciia ¥ BIYMCICHUS

CBOOOJHO omnepupoBaTh MOHATUSAMHU: KOPEHb N-H CTENEHM, CTENEHb C PALMOHAIBHBIM IIOKAa3aTEeJIeM, HAaXOIUTh
KOpEHb N-i CTENEHH, CTENEHb C PAallMOHAIBHBIM MOKA3aTEeIeM, UCIIONb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISTOP, IPUMEHSTh
CBOMCTBA KOPHA N-1 CTENIEHHU, CTENIEHU C PAllMOHAJIBHBIM IIOKA3aTEJIEM.

Hcnonp30BaTh MOHATHE MHOYKECTBA JCHMCTBUTENBHBIX YHMCEN NPHU PELIEHWM 3a4a4, IPOBEACHUU PACCYKICHUU H
JIOKA3aTEIbCTB.

CpaBHHBaTh U yHOPSIOYMBATH JIEHCTBUTEIBHBIE YUCIA, OKPYIJIATH ACHUCTBUTENBHBIE YNCIIA, BBIIOJHATh MIPUKAIKY
pe3yJbTaTa BEIYUCICHUH, OLIEHKY YMCIIOBBIX BBIPAKCHUU.

AJuiredOpanyecKue BbIPpaKEeHUA

CB00OIHO OnepUpOBaTh MOHATHEM KBaIPATHOTO TPEXWICHA, HAXOJUTh KOPHU KBaIPATHOTO TPEXUICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHeiHbIe U KBaJpaTHbIE YPaBHEHUS, YpaBHEHUS, CBOJSIIMECS K HUM, IPOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrate HECHOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

PemaTe nuHeiiHbIe HEpABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, UCIIOJIB30BATh METO/I MHTEPBAIIOB, M300pakaTh PEIICHHE
HEPABEHCTB HA YMCJIOBOM NIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Pemats cucreMsl 1ByX JMHEUHBIX YPABHEHUH C JIBYMsI IIEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHMM, B KOTOPBIX OJTHO
YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemats HECOKHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUN C TTAPAMETPOM.

[IpuMeHsATh METOJIbl PAaBHOCUIIBHBIX MPEe0Opa30OBaHMil, 3aMEHbl IEPEMEHHOU, Tpa)uuecKoro MeTo/ia MpHU PelIeHUun
ypaBHEHUH 3-ii 1 4-i CTENEHEN.



Pemath cuctempl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJApaTHOE HEPABEHCTBO,
U300paxaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSIMOH, 3aMCHIBATh PEIICHUE C TOMOIIHI0 CUMBOJIOB.

Pemmath ypaBHEeHHs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCIIE C OTPaHUYCHUSIMH, HAIPUMED, B IIEJIbIX YHCTIaX.

[IpoBomuTh HCCIEOBAaHUS YpaBHEHUHW W CHUCTEM YpaBHEHMM, B TOM YMHCIE C TMPUMEHEHHEM TpaduyuecKux
npejacTaBiieHuil (yCTaHABIMBAaTh, UMEET JIM YpPaBHEHUE WM CUCTEMa YpPaBHEHUN pEILCHHUS, €CIH UMEET, TO CKOJIBbKO, U
npouee).

Pemarh TekcTOBBIE 3amauM anreOpanueckuM CIocoOOM C TIOMOIIBIO COCTaBIICHUS ypaBHEHUH, HEPAaBEHCTB, HUX
CHCTEM.

Hcnonb3oBaTh ypaBHEHHUS, HEPABEHCTBA M WX CHUCTEMbI JIJII COCTABIICHHWS MAaTEMaTUYECKOW MOJEIN peaibHOU
CUTYaIlUH UK TIPUKJIAHOMN 3a]1a4i, HHTEPIIPETUPOBATDH MOTYUECHHBIE PE3yIbTaThl B 3aJJAHHOM KOHTEKCTE.

YucioBble NMOC/I€10BATEILHOCTH H IPOrpeccuu

CBOOOJHO OMEpUPOBATH MOHATUSAMHU: 3aBUCUMOCTH, (YHKIUS, Tpa@uK (PYHKIHH, TIpsSMasl MPONOPLUHUOHAIBEHOCTD,
auHelHas QyHKIMs, 00paTHas MPOMOPIMOHAIBHOCTD, Tapadosia, runepoboia, KycouHo-3a1anHas yHKIIHS.

UccnenoBars ¢yHkuuio no e€ rpaduky, yCTaHABIMBATH CBOMCTBAa (PYHKIMH: 00JIACTH OMPEIEICHHS, MHOXXECTBO
3HAYCHUH, HyMH (QYHKIHH, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, NMPOMEXKYTKH BO3pacTaHUS W yObIBaHUS, YETHOCTh H
HEYETHOCTH, HAMOOJIbIIIEEe U HAMMEHbIIIeE 3HAUCHHSI, ACUMIITOTHI.

PacrosnaBaTh kBagpaTHIHYIO (QYHKIHIO TI0 GOopMyIie, MPUBOAUTH IPUMEPHI KBaAPATUIHBIX (DYHKIMN U3 peabHOU
KU3HU, (PU3UKH, TEOMETPHHU.

Onpenensts noyioxeHue rpaduka KBaipaTHIHON QYHKIIMHU B 3aBUCUMOCTHU OT €€ KOd(PPUITUEHTOB.

Crpoutsb rpaduk KBagpaTHuHON (YHKLIHH, OMUCHIBATh CBOMCTBA KBAIPATUYHON (DYHKIIMH MO €€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha npumepe kBagpatuunoit GpyHkuuu ctpoutsh rpaduk dyskiuu y =af(kx + b) + ¢ ¢ momormrsio nmpeodpa3oBaHuit
rpaduka Gpyukuu y=f(x).

WrocTpupoBaTh ¢ TOMOIIEIO rpaduka pearbHyI0 3aBUCHMOCTh WIIH MTPOIIECC M0 MX XapaKTEPUCTHKAM.

Apudpmernyeckasi U reoMeTpruUecKasi MPOrpeccun

CB00OOHO OTIEpUPOBATH MOHATUSMHU: MTOCIIEOBATEILHOCTD, apu(MeTHIeCKasi 1 TeOMETPUIECKasi MPOTPECCHH.



3amaBaTh MOCIEAOBATEIBHOCTH PA3HBIMU CIIOCOOAMH: OMHCATENbHBIM, TAOIMYHBIM, C TOMOIIBIO (OPMYIBI N-TO
YJIeHa, PeKYPPEHTHBIM.

BBINOMHATH BBIYMCIECHUS C MCTIONBb30BaHUEM (HOpMYIT N-TO YjeHa apu(PMETUYECKON U TeOMETPHUUECKOM MPOrpecCui,
CYMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAaMH Ha KOOPJUHATHOM IJIOCKOCTH.

Pemarp 3amauu, CBSi3aHHBIE C YMCIIOBBIMH IIOCJEIOBATEIBHOCTSIMH, B TOM YHCIE 33Ja4d U3 peajbHOU KHU3HU (C
UCIIOJIb30BaHUEM KaIbKYJISATOPA, UPPOBBIX TEXHOIOTHA).

Pacno3HaBaTh M MPUBOJAWUTH NPUMEPHl KOHEYHBIX M OECKOHEUYHBIX IOCJIEI0BAaTEIbHOCTEH, OTrpaHMYEHHBIX
[OCJIE0BATEIBHOCTEN, MOHOTOHHO BO3pacTaloIUX (yObIBAIOIIUX ) IOCIIEA0BATEIbHOCTEH.

HMmeTh mpencTaBieHHE O CXOAWMOCTH IOCIIENOBATENbHOCTH, YMETh HAaXOJUTh CyMMYy OECKOHEYHO YOBIBAaIOIICH
r€OMETPUYECKOU IPOTPECCUH.

[TpuMeHsTh MeTOT MaTEMATHUECKON HHIIYKIIMHU TPY PEIICHUH 3a/1a4.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
No /11 HaumeHoBaHue pa3iesioB U TeM Kowrpoasmste  Tpaktuseckue (uudposbie)
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
1 UMCJIA U BBIYNCJIEHUA. 11 1 bubnnoreka [JOK
PanmonansHbie yncna (IOBTOpeHNUE) https://m.edso00.ru/7f415b90
) OYHKIUWU. KoopnrHats! u 17 1 bubnuoreka [IOK
rpapuku. OyHKIUH https://m.eds00.ru/7f415b90
3 AJITEBPAMYECKHWE BBIPAXXEHWM L. 7 bubmuorexa [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edso0.ru/7f415b90
4 YPABHEHUA U CUCTEMBbI 10 1 bubnnorexa [JOK



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

YPABHEHUI. JIuneiinbie ypaBHeHUS

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

UUCJIA U BBIUNCJIEHUSA. Crenens ¢ bubmuorexa [JOK
5 6
HaTypaJbHbIM [10KA3aTEJIEM https://m.edso0.ru/7f415b90
6 AJITEBPAMYECKUE BBIPAXXEHU . 23 bubnmoreka [JOK
MHoro4yieHsl https://m.edso00.ru/7f415b90
7 AJITEBPAMYECKUE BBIPAXKEHU . 14 bubnmoreka [JOK
@opMyJIbl COKPAIIEHHOTO YMHOXKECHUS https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
8 UNCJIA U BBIYNCJIEHUS. lenumocTth 10 https://m.edso00.ru/7f415b90
. bubnuorexa [JOK
o OYHKLIN. Jinneiinaz dynicuns 16 https://m.edsoo.ru/7f415b90
YPABHEHUA 1 CUCTEMBI Eu6 1IOK
o . nOJIMOTEeKA
10 YPABHEIU{I/H/I. CucTeMpl TUHEHHBIX 14 https://m.edsoo.ru/7f415b90
YpaBHCHHIA
11 [ToBTOpeHME, 0000IIECHNE, 8 bubnnoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/7f415b90
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposrie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnnoreka [HOK
HepaBenctBa https://m.edsoo.ru/7f417af8
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1 bubnuorexa [JOK
KOpPEHb https://m.edsoo.ru/7f417af8
3 YPABHEHUWSA 1 HEPABEHCTBA. 17 1 bubmuoreka [JOK
KBagparssle ypaBHeHUSA https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubmuorexa [JOK
JpoOHO-palinoHalbHbIe BHIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
JIpoOHO-palmoHanbHbIe ypaBHEHUS https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 OYHKLMH 15 1 https://m.edsoo.ru/7f417af8
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 bubnmnorexa [JOK
Crenenu https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 UNCJIA U BBIUUCJIEHUS. IenumocTs 7 1 httos://m.edsoo.ru/7f417af8
9 [ToBTOpenue, 06001IEHNE, 10 1 bu6mmoreka [JOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0

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



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bub6numoreka [IOK
1 OYHKIIN 25 1 https://m.edso0o.ru/7f419d08
5 YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubmuoreka [{OK
KBanparHbie HepaBeHCTBa https://m.edso0o.ru/7f419d08
YPABHEHUA 1 HEPABEHCTBA. bubmmoreka [JOK
3 25 1
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edso00.ru/7f419d08
4 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU 25 1 bubmmoreka [JOK
N ITPOI'PECCHUU https://m.eds00.ru/7f419d08
5 AJITEBPAMYECKUE BbIPAXKEHU . 12 1 bubmuoreka [{OK
Crenenb C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f419d08
6 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 34 1 bubmmnoreka HOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Koutpoabubie IIpakTuyeckue Aara unppospie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypenI
1 [ToBTOpenue. ParmonanbHbIe Ynca 1
[ToBTOpenue. CpaBHeHue,
2 yIOpSAOYUBAHUE U aprUPMETHUECKUE 1
JIEHCTBUSI C pallMOHAIbHBIMU YUCIAMHU
3 [ToBrOpenue. Yucnosas npsmas, 1
MOJYJIb YHCIIa
[ToBTOopenue. [IporeHTHI, 3aNUCh
4 MIPOLICHTOB B BUJIE ApOoOU U IpoOH B 1
BH/IE TIPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha 1
MPOLIEHTHI
6 [ToBrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha 1
MIPOLICHTHI
7 [ToBTOpenue. Pemienne TeKCTOBBIX 1
3a/1a4 apuhMETHUYECKUM CTIOCOOOM
[ToBTOpenue. Pemenue 3a1ay u3
3 peabHOI MPAaKTUKK Ha YacTH, IpooH, 1
MPOLICHTHI, TPUMEHEHNUE OTHOLIEHUHN U
MIPONOPLMHI P PEHIEHUH 33124
9 [ToBTOopenue. Pemenue 3a1ay us3 1

peasbHON MPAaKTUKU HA YacTH, Apoou,




MPOLICHTHI, TPUMEHEHUE OTHOLICHUHN U
MPOIMOPUUI IPU PElIeHUH 3a7a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABIKCHUE, padoTy,
MOKYTIKH, HAJIOTH

1 KonTponbhas pabota no teme
"PanonanbpHele ynuciaa'

12 Koopaunara Touky Ha IPSIMOMA

13 UmncnaoBbie MTPOMEKYTKH

14 YucnoBble TPOMEXYTKU

15 Paccrostarie Mex 1y AByMs TOUKaMH
KOOPJIMHATHOMU IIPSMOM
[IpssmoyronbHas cucTeMa KOOpAMHAT.

16 AOcuucca v OpJIHAaTa TOYKU Ha
KOOPAMHATHOM IIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 AOcmucca v opuHaTa TOUKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKkoB, 3aaHHBIX
bopmynamu

19 Urenue rpadMKoB pearbHbIX
3aBUCHMOCTEN

20 OYHKIMOHATHHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU
[Tonstue pynkuuu. OyHKIUSA Kak

21 MaTeMaTh4YecKasi MOJIeJb PeaIbHOTO
npoiiecca

22 [Tonstue pynkuuu. OyHKIUSA Kak




MaTeMaTU4ICCKasa MOJCJIb PCAJIbHOI'O
mponecca

[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaTu4yecKasi MOJIeb PeaIbHOTO
nporiecca

24 OO6nacth onpeaesieHus ¥ 00J1acTh
3HAYCHUH PyHKITUH

o5 O0nacth onpeaesIeHus ¥ 00J1acTh
3HauUeHUHN PYHKIUU

26 Crioco0sI 3a1aHus PYHKIIUU

27 I'paduk pynkuuu

28 KonTtponpHas pabora o Teme
"Koopnunats! u rpadpuku. Oyaxmm”

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPQXCHHUS C IEPECMCHHBIMU

30 Bripaxkenue ¢ mepeMeHHbIMU. 3HAYCHHE
BBIPAXXEHHS C IEPEMEHHBIMU

31 Bripakenue ¢ mepeMeHHBIMA. 3HAYCHUE
BBIPAXXCHHUS C TIEPSMCHHBIMU

39 [IpencraBieHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GopMyIbl

33 [IpencraBieHne 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B BUJe POpPMYIIbI

34 Boruncnenus no popmynam

35 Brruucnenus no popmynam

36 YpaBHEHHE C OJHON TEPEMEHHOM.

Kopenp ypaBHeHUs




CBoiicTBa ypaBHEHHI C OJJHOM

37 .
HepeMEHHOMN

38 CBoiicTBa ypaBHEHHI C OJTHOM
MEPEMEHHOM

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 VYpaBHEHUE KaK MaTeMaTu4yecKas
MOJIEJIb PEAIbHOM CUTyalluu

41 Yucno KopHEH TUHEHHOTO ypaBHEHUS

42 Hucno KopHeH JIMHEMHOTO YpaBHEHUS

43 Penienne TeKCTOBBIX 3a/1a4 C TOMOLIBIO
JIMHEWHBIX YPaBHEHUN

44 JluneliHoe ypaBHEHUE, cozieprKallee
3HAaK MOJYJIst
KoHnTponsHas pabora o Temam

45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
nokasaresieM

48 CBolicTBa CTENEHU C HATYpaJbHbIM
MoKa3aTesneM

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM
noKa3aTresieM

50 3anuch yucia B IECATUYHON
MO3UIIMOHHOM CUCTEME CUMCIICHUS

51 3anuce Yncia B JECITUYHON

HOSI/IIII/IOHHOI\/'I CHUCTEME CUUCIICHUA




Opnnowienbl. OJHOUIEH CTaHAAPTHOTO

52 Buaa. CTeneHb OJHOYICHA .
53 OpnnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTeleHb OJJHOWICHA
MmuorouseHsl. MHOTro4ICH
54 crangapTHoro suaa. CTeneHnb 1
MHOTOYJIeHa
MmuorouseHsl. MHOTro4ICH
55 cTraHaaptHoro Buja. CTeneHb 1
MHOTOYJIEHA
56 CioKeHHe 1 BEIYUTaHUE MHOTOYJIEHOB 1
57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
58 CioKeHHe 1 BEIYUTaHUE MHOTOYJIEHOB 1
59 VYMHOXEHUE U AeJIEHHNE MHOTOYICHOB 1
60 VYMHOXEHUE U IEIEHNE MHOTOWIEHOB 1
61 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
62 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
63 [IpeobpazoBanue 11€10T0 BHIpAKECHUS B 1
MHOTOYJIEH
64 [TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B 1
MHOTOYJIEH
65 [Tpeobpa3zoBanue 11€I0T0 BHIpAXKECHUS B 1
MHOTOYJIEH
66 Kopuu MHOTOUICHA
67 Kopau mHOrowieHa
68 ToxnectBo. TOXKIECTBEHHBIE 1

npeoOpa3oBaHusl ATeOpandecKux




BBIPAKCHUI

ToxnectBo. TOXKIECTBEHHBIE

69 npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI
ToxnectBo. TOXKIECTBEHHBIE

70 npeoOpa3oBaHusl AreOpandecKux
BBIPAXKEHUI
ToxnectBo. TOXKIECTBEHHBIE

71 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM
ToxnaectBo. ToXKIECTBEHHBIE

72 npeoOpa3oBaHus ANreOpanIecKux
BBIPAXKEHUM

73 Jloka3aTelIbCTBO TOXKICCTB
KonTponbhas pabota no rTemam

74 "CreneHp ¢ HaTypaJIbHBIM
nokazarenem", "MHuorouieHs!"

75 KBanpar cymmBI 11 KBaipat pasHOCTH
JIBYX BBIpaXKCHUUN

76 KBagpaT cyMMBI HECKOIBKHX
BBIPAKECHUI

77 Ky0 cyMMBI 1 Ky0 pa3HOCTH JIBYX
BBIPAKECHUI

78 Pa3HOCTB KBapaToOB ABYX BBIpaKEHUI

79 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPAKECHUI

80 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX

BBIPAKECHUI




CymMa u pa3HOCTh KyOOB IBYX

81 .
BBIPAXKECHUI

82 CymMa u pa3HOCTh KyOOB IBYX
BBIPAKCHUI

83 Pasnoxxenre MmHOro4icHa Ha
MHOHUTEIIN
[IpousBeneHnue pa3HOCTH CyMMBI IBYX

84 BBIPOKECHHM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPQXECHUMI

85 Paznoxxenne MHOrO4YICHA Ha
MHOXKUTEIIN

86 Brinecenne o01ero MHOXKUTEIS 3a
CKOOKH

87 Mertox rpynnupoBKU

88 KonTtponpHas pabora o Teme
"®opMyJbl COKpAIlEHHOTO YMHOKEHuUs"

89 JemumocTs 1enbix uucen. CBoicTBa
JIeIMMOCTH

90 JemumocTh nensix uncen. CBoiicTBa
JIEIMMOCTH

01 IIpocTeie u cocTaBHbIE uynciia. YETHBIE U
HEUYETHBIC YMClia

92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9,10,11

93 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6,
9,10,11

94 [Ipu3Haku nenMmMocT CyMMBI U

MPOU3BCACHUSA LCIIbIX YHUCECII ITPU




pelieHuu 3a1a4y

HauOosnpmmii o0Imui 4eIuTens U

95 HaMMEHbIIIee 00I1Iee KpaTHOE ABYX 1
qrcen
96 B3auMHO nipocThie uncna 1
97 Anroputm EBknupa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHHS IETIBIX YHCEI T10 MOTYJTIO 1
HATYpaJIbHOTO YHUCIIa
99 Jluneitnas pynkuus, e€ cBoiicTBa 1
100 Jlunetinas QyHkims, e€ cBoiicTBa 1
101 Jluneitnas pynkuus, e€ cBoiicTBa 1
102 I'paduk nuneitHON QyHKIINN 1
103 ['paduk nuHeHON GyHKITUN 1
104 I'paduk nuneitHoN QyHKIIMN 1
105 I'padux nuHeiHOM QyHKIMM 1
106 I'paduk pynknmm y = | X | 1
107 I'paduk pyHkuun y =| X | 1
108 I'paduk pyHknmm y = | X | 1
109 I'paduk pyHkuun y =| X | 1
110 KycouHno-3anannblie GpyHkunu 1
111 Kycouno-3anannsie GpyHkunu 1
112 Kycouno-3aiannbie GyHKINN 1
113 Kycouno-3anannsie GpyHkunu 1
114 KonTtponbHas pabota mo temam 1

"eaumocts", "Jluneitnas ¢pyHkuus"




115

YpaBHEHHE € IBYMS [IEPEMEHHBIMU

116

117

YpaBHEHUE C IBYMS IEPEMEHHBIMU

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

119

120

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMU

CucreMbl TUHEUHBIX YPABHEHH C
JBYMsI IEpEMEHHBIMU

CucreMbl TUHENHBIX YPAaBHEHUH €
JBYMsI IEpEMEHHBIMU

121

122

123

124

I'paduueckuii MeTos perieHus: CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

['paduueckuii MeTo]| pelieHus: CUCTEMbI
JIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

Peienne cucreM TUHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMUA METOOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS
Pemrenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU METOOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS

125

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

126

Pemenue cucreM IMHENHBIX ypaBHEHUN
C IByMs1 IEPEMEHHBIMH METO/I0M
MOJICTAHOBKU M METO/IOM CIIOXKEHHUS




Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

127 JBYMSI TIEPEMEHHBIMHU KaK MOJICITb 1
peaabHON CHTyalluu

128 KonTponpHas pabota mo Teme 1
"CucreMbl TUHEHHBIX YpaBHEHUM"

129 [ToBTOpenue u 0600meHne. Boipakenus 1
C MepeMEeHHBIMU

130 [ToBTOopenue u 0600menne. CTeneHs ¢ 1
HATYpaJbHBIM ITOKA3aTEIIEM
[ToBTOpenue u 0606menue. OTHOUICHBI

131 ¥ MHOTO4WICHBI. TOX/IeCTBEeHHbIE 1
npeoOpa3oBaHUsl AreOpanyecKux
BBIPAXKEHUM

132 [ToBTOpenue u 060061meHue. opMyITbI 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpeHue u 06001IIeHHE. 1
Koopaunats! u rpaduxu.

134 [ToBTOpenue u o6odmenue. JlnneiHas 1
byHKIMS U €€ cBOMCTBa

135 Wrorosas koHTposibHasA paboTa 1
[ToBTOopenue u o6061meHue. Pemmenue

136 CUCTEM JIMHENHBIX YPABHEHUH C ABYMs 1
HepEeMEHHbIMU

OBUIEE KOJIMYECTBO YACOB I1O 136

[TPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypes:
1 UwucioBbie HEPaBEHCTBA 1
2 CBolicTBa YUCIOBBIX HEPABEHCTB 1
3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 Hepagencto ¢ nepemenHoil. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 Hepagencto ¢ nepemenHoil. Ctporue u 1
HECTPOrHe HEPaBEHCTBA
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
IToHsATHE O pelIeHuN HEPaBEHCTBA €
9 OJIHOM NepeMEeHHON. MHOXKeCTBO 1
pelIeHn HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C
10 OJIHOM NepeMEeHHON. MHOXeCTBO 1
peleHuit HepaBeHCTBa
11 PaBHOCHITbHBIE HEpABEHCTBA. 1

HepaBeHncrtBo-cnencraue




12

Yucnosble IPOMEKYTKH

JIuHeitHOe HEPaBEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

15 PemeHne nTMHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

16 Pelrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON

18 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 C MOMOIIbIO

19 JINHENMHBIX HEPABEHCTB C OJHOU
MepPEMEHHOMN

20 KonrtponbHas pabora no Teme
"Hepasencrsa"

21 KBanpaThsie kopHU

99 ApudmeTnueckuii KBaJpaTHBIA KOPEHb U
€ro CBOMCTBA

93 ApudmeTnueckuii KBaJpaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsATHE NPPALMOHAIBHOTO YUCIIA.
JIelcTBUA ¢ NPPALMOHAIEHBIMU YU CIIAMH

o5 CaolicTBa 1€HCTBUH C UppallMOHAIBHBIMU
YUCIaMHu

26 CBoiicTBa IEHCTBHI ¢ MPPAMOHATIHLHBIMH




qucjiaMu

27

28

CaolicTBa IEUCTBUI C UPpaALIMOHATBHBIMU
JuCcIaMU

CpaBHeHUE UppaIIMOHATBHBIX YHCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEI

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
[IpencraBieHust 0 pacIIUPEHUIX
YHUCJIOBBIX MHOKECTB

JlommycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTryecKkue KBaapaTHbIE KOPHU

32

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apu(pMeTHIECKIE KBaIpaTHbIE KOPHU

33

34

35

ToxnecTBeHHBIE TPe0Opa3oBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHU, COAEPIKALLUX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TPeoOpa3zoBaHUs
BBIPAKECHU, COAEPIKALLUX
apupMeTHYeCKUe KBaJIpaTHbIE KOPHU

36

ToxnecTBeHHbIe TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaIpaTHbIe KOPHU

37

KonTponbhas pabota no teme
"KBanpatHblii KopeHb"




38

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus. KomnuectBo
JIEHCTBUTEIIbHBIX KOPHEW KBaJPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus. KonnuectBo
JIEHCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmnuecTBo
JEHCTBUTENBHBIX KOPHEH KBaPaTHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmuecTBo
NEHCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUs

Teopema Buera

44

45

Teopema Buera

VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM WUJIU K KBAJPATHBIM
YpaBHEHUSIM

46

YpaBHEHUSI, CBOAUMBIE K JINHEHHBIM
YPaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

47

48

KBanpaTtHoe ypaBHEHUE C TapaMeTpoM

Perienue kBajipaTHBIX ypaBHEHUH ¢
napameTpamu




Pemrenne kBagpaTHBIX YPaBHEHUH C

49
napameTpamu

50 Pemrenne kBagpaTHBIX YpaBHEHUH,
COJIeprKaIlMX 3HaK MOIYJIS

51 Pemienue kBajgpaTHbIX YpaBHEHUH,
COJIep>KaIINX 3HaK MOIYJIS

59 VYpaBHEHME KaKk MaTEMAaTUYECKask MOJIENb
pealibHOM cUTyaluu

53 Pemenue TekcToBBIX 3avz[aq C TIOMOIIIbIO
KBaJ[paTHBIX YpaBHEHUI

54 KonTponbnas pabota mo teme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paMoOHATBHBIX BRIPAKCHUIN

57 ToxnecTBeHHbIe TpeoOpa3zoBaHus
panMoHaIbHBIX BBIPAKEHUIN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paIMOHATFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMoHaIbHBIX BBIPAKEHUIN
Anrebpanueckast 1po0b. JlomycTumble

60 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUAX
Anrebpandeckas a1po0k. JlomycTumblie

61 3HAYCHMsI TIEPEMEHHBIX B IPOOHO-
palMoOHAIBHBIX BBIPAKEHUAX

62 Anrebpanueckast 1po0b. JlomycTumble




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcHOBHOE CBOWCTBO anredpanyeckon

63
apobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CrnoxeHure 1 BRIYUTaHHE AIre0pandecKux
npobei

66 CrnoxeHre 1 BRIYMTaHHE AIITe0pandecKux
npobeit

67 YMHOXKEHUE U JielIeHNe anredpanyeckux
npobei

68 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

69 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

70 BosBeznenue anrebpandeckoit 1poou B
CTETEHb

71 KonTponbnas padota no teme "J[poOHo-
paloHaIbHbIE BbIpAXKEHUS"

72 JIpoOHO-paliMoHa bHbIE YPAaBHEHHUS
Pemenue 1po6HO-paliMoOHaIBHBIX

73 ypaBHEHMH, CBOJSIINXCA K TMHEHHBIM
ypaBHEHHSIM
Pemenne npoOGHO-paninoHaIBHBIX

74 YpPaBHEHUU, CBOJSIIMXCS K TUHEHHBIM
yYpaBHEHHSIM

75 Pemenne npoOHO-paliiOHaNbHBIX




YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSM

76

77

78

Pemenue 1po6HO-panimoHaTBHBIX
YpaBHEHHI, CBOJAIINXCA K KBaIPaTHBIM
YpaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHUSM

Pemenue npoOHO-pannoHaIbHBIX

ypaBHeHHﬁ, CBOAININXCA K KBAJAPaTHBIM
YPpaBHCHHUAM

79

Pemenue npoOHO-paliiOHaNbHbBIX
ypaBHEHUH METO/I0M 3aMEHBI
MepeMEeHHON

80

Pemenue npoOHO-paliioOHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

81

82

83

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUI METOJIOM 3aMEHBI
MepPEMEHHOMN

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUH METOJIOM 3aMEHBI
IIEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-pallMOHAIBHBIX YPaBHEHUH

84

85

Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Penienne TeKCTOBBIX 3aJa4 C HOMOIILIO




JPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

86 IpoOHO-pallMOHATBHBIX YPaBHEHUH

87 Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOOHO-pallMOHANBHBIX YPaBHEHHUN

88 Perrenue TeKCTOBBIX 3aJa4 C TOMOIIBIO
JIpOOHO-palMOHANILHBIX YpaBHEHUN

89 I'padmyeckas uHTEpHpETAIS YPAaBHEHUIHA
C IByMs IIEpEMEHHBIMHU

90 Kontponbnas padota nmo teme "J[podHO-
pauuoHaibHbIe ypaBHEHUs"

01 OO0nacTh onpeIesIeHus] © MHOKECTBO
3HaYeHUH PYHKIUU

92 OOacTp onpeneneHns 1 MHOXKECTBO
3HaYeHUH PYHKIUU

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIIIN
UYrenue cBOMCTB QyHKINHU O €€

95 rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaIOIIUX peabHbIE MPOLECCHI
OyHKIUH, OTIUCHIBAIOIINE MTPSIMYIO

96 00paTHYIO NIPONOPLHOHATIBHBIE
3aBUCUMOCTH, UX I'pauKu
OyHKITUH, OTIMCHIBAIOIINE MTPSIMYIO H

97 00paTHYIO IPOMOPITNOHAIEHBIC
3aBUCHUMOCTH, UX TpapuKu

08 DyHKIUH, ONHUCHIBAIOLINE IPSIMYIO U

0o0paTHYIO TTPOMOPIIHOHAIbHBIC




3aBUCUMOCTH, UX IrpaduKu

99 OyHK1UA Y = X2 1 €€ CBOMCTBA 1
100 OyHkuMs Y = X2 1 €€ cBoicTBa 1
101 @OyHkuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBONCTBA 1
103 OyHKIUA Y =K/X U e€ cBOICTBa 1
104 DyHKIUA Y =VX U €€ CBOICTBa 1
105 Kontponbnas paboTa mo teme 1
"OyHkun"
106 CTeleHs ¢ LEeNbIM ITI0Ka3aTeaeM 1
107 CBOMCTBA CTEIICHU C ICJIBIM ITI0Ka3aTelIeM 1
108 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM 1
109 CBolicTBa CTEIIEHH C IIEJIBIM ITOKa3aTeIeM 1
[IpeoOpazoBaHue BhIpAXKEHUH,
110 COJIEpIKaIMX CTCTICHH C TEJTBIM 1
IoKa3aTejieM
[Ipeobpa3oBaHue BbIpaxKeHHH,
111 coJiepKalluX CTENEHHU C UEIbIM 1
IoKa3aTelieM
[Ipeobpa3oBaHue BbIpaxeHHH,
112 coJiepKalluX CTENEHHU C UEIbIM 1
IoKa3aTelieM
113 CranmapTHBIN BU YncIa
114 CranpapTHbIi BUA yncaa
115 JlecTBUS ¢ YnciaMu, 3alMCaHHBIMU B 1
CTaHJIaPTHOM BHUJIE
116 JleficTBUS ¢ YnCIIaMH, 3aITHCAHHBIMU B 1




CTaHJIapTHOM BUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

117 JUTUTEIbHOCTD MPOLIECCOB B
OKPYKaroIIleM MUPE
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA,

118 JUTUTEIIBHOCTB TTPOIIECCOB B
OKPYIKaroIeM MHUpe
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA,

119 JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIlleM Mupe

120 JleneHue ¢ ocTaTKOM

121 CpaBHeHUS 1IENbIX YHCEN 10 MO0
HATypaJIbHOTO YKcia

122 CpaBHEHUS TEIBIX YHCET 10 MO0
HATypaJIbHOTO YKcia

123 CBoiicTBa CpaBHEHUH IO MOJTYJIIO

124 CaolicTBa CpaBHEHUI 110 MOZYJIIO

125 OcTaTKu CyMMBI B TTPOU3BEICHUS 110
JTAaHHOMY MOJTYJTIO

126 KonTponbHas paboTa mo Temam
"Crenenn", "Jlenumocts"
IToBTropenue u o6o0mmenue. Pemenue

127 TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM
[ToBTOpenue u o6obmeHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OAHOMN

IEPEMEHHOM U CUCTEM JIMHEWHBIX




HEPABEHCTB C OJAHOU IIEpEMEHHOMN

[ToBTOpEeHME M 000OIICHNE.
129 ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKALLUX

apudmeTnuecKue KBapaTHbIE KOPHU

[ToBTOpenue u o6odmeHue. Pemenue

130 KBaJIpaTHbIX ypaBHeHU. Pemenue
TEKCTOBBIX 33J1a4 C MOMOIIbIO

KBaJPAaTHBIX YPaBHEHHUU

[ToBTOpenue u o6odmeHue. Pemenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue u o6o0IICHNE.
132 ToxxmecTBeHHBIC TPEOOPa30BAHMS
palMoOHALHBIX BBIPAKCHUIN

[ToBropenue u o6o0meHue. Pemenue

JIpOOHO-pallMOHANIbHBIX YpaBHEHUH,

133 CBOIAIIIUXCA K JIMHEHHBIM WIIH K
KBaJ[paTHBIM yYpaBHEHUsIM. PerieHne
TEKCTOBBIX 3371a4 C TIOMOIIBIO IPOOHO-

palMoHaIbHBIX YpaBHEHUN

[ToBTOpenue u obod1eHue. Peenne
134 TEKCTOBBIX 3a/1a4 PA3JTMYHBIMU
criocobamu

135 Hrorosast koHTpobHAs paboTa

IToBTropenue u o6o0meHue. Pemenue

136
3a]1a4 U3 peaybHOMN )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QyHKINNA: HYIIH
(bYHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIEC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB GpyHKUINH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
IToctpoenue rpadukoB GpyHKIMIA €
MOMOIIBIO ITPeoOpa3oBaHui

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEWHBIE MHOKUTEIN

Paznoxenue KBaaApaTHOTO TpéaneHa Ha
JIMHEHBIE MHOKUTEIN




KBangparuunas ¢pyHkuus u e€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

o napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

1 [TocTpoenue rpaduka KBaApaTUIHON
byHKITII

12 [Toctpoenue rpaduka KBaApaTHIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GYHKIIUHU B 3aBUCUMOCTH OT €&
ko3 pumeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (GyHKINU B 3aBUCHIMOCTH OT €€
ko3 pureHToB

15 Hcnonb30BaHne CBOKWCTB KBAAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnons3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a/1aq

17 Hcnonb30Banne CBOKWCTB KBaAPATUIHOMN
(GyHKIMU 1715 pelieHus 3a/1a4

18 CreneHHble QyHKIUU C HATypaIbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 CreneHHble (YHKIIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

20 CrenenHble QyHKIUU C HATypaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

21 CrenenHble QyHKIUU C HATypaIbHBIMU




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

I'padukn Gyskmmii: y=Vx , y=3Vx,y=|

22
X|

93 ll“pa(pr/IKI/I dyskmmit: y =Vx , y=3x,y=|x

24 I'paduku Gpyskmmit: y=Vx , y=3x,y=|
X|

25 KonTponbnas pabora no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU

26 nepeMeHHON. MHOKECTBO PEIICHHI
HEpaBEHCTBA

27 KBangpaTHbie HEpaBeHCTBA C O/THOM
MEPEMEHHOMN

08 KBanpaTHbie HepaBeHCTBA C OJTHOM
MEPEMEHHOMN

29 Pemenne HepaBeHCTB rpaduuecKiuM
METOJIOM U METOJIOM HHTEPBAJIOB

30 Pemenue HepaBeHCTB rpadUIeCKIM
METOZOM B METOZIOM HHTEPBAJIOB

31 HepaBenctBa, comepikaiue 3HaK MOIYIIS

32 HepaseHctBa, comeprkamiie 3HaK MOTYJIS

33 CucreMbl HEPaBEHCTB C OJTHOM
MIEPEMEHHOMN

34 CucreMbl HEPaBEHCTB C OJTHOMN
IEPEMEHHOMN

35 Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelenne TeKCTOBBIX 3a7a4 C IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA ¢ AByMS
[IEpEMEHHBIMU

I'paduaeckuii MeToa peIeHUsI CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPaBCHCTB C ABYMs1
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHUI METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
IEepEMEHHOMH, rpa)uueckoro MeTo1a npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

44

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKkoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

45

46

Pemenne npoGHO-paninoHaIBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paiOHATBHBIX
ypaBHEHUH U HEPABEHCTB




47

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C AByMS
[IEPEMEHHBIMU

50

Pewenue cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

o1

52

53

Pemenne npocrenmmx cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

Pemenne npocreimmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduueckuit MeToa pereHus: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

56

57

I'paduueckuit MeTOJT peIIeHUs! CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs TIEPEMEHHBIMU KaK MOJIENb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIh
pealibHOM cUTyaluu

61

Cucrema HeTMHENHBIX YpaBHEHUH €
apaMeTpoM

62

63

Cucrema HETMHENHBIX YPAaBHEHUH €
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH €
apaMmeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota o Teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIEI0BATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIIEIOBATEIIEHOCTb.
MonoToHHO Bo3pacTatomas (yObIBaroIIasi)
MOCIIEI0BATEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OTIMCATEIIbHBIN, TAOJUYHBIN, C TTOMOIIBIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmerrueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpuuecKas
IIPOrpeccuu

7 CBoiicTBa 4JIeHOB apu(METUYECKON U
r€OMETPUYECKON ITPOrPeECCUit

7 CaoiicTBa 4eHOB apubMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

73 ®opmyiibl N-ro 4ieHa apupMeTHdecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmyitel N-To wieHa apuPpMeTHIECKOH 1
r€OMETPUYECKON ITPOrPECCUI

75 ®opmyiibl N-ro 4ieHa apupMeTHIecKoil u
Tr€OMETPUYECKON ITPOrPECCUI
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apu(pMeTHYECKON U reOMeTPUYECKOM
IIporpeccuit
®opMysbl CyMMBI IEPBBIX N YWIEHOB

77 apru(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit
®opMysIbl CyMMBI IEPBBIX N YWIEHOB

78 apu(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

" KPpCAUTHI




3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IbI

81
U KPEIUThI

82 3a1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJIUThI

83 3a1aun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/IbI
U KPEIUThI

84 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJI/IBI
U KPEIUThI

85 3amaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA IBI
U KPEIUTHI
IIpencraBneHue o CXOAUMOCTH

86 [10CJIeI0BATEIbHOCTH, O CYMMHUPOBaHUU
0eCKOHEYHO yObIBaIOLIEH reOMEeTPHUUECKOM
IIPOrpeccuu
IIpencraBnenue o CXOAUMOCTH

87 MI0CJIe/I0BATEIbHOCTH, O CYMMHPOBaHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
IIPOrpeccuu

88 MeTo MaTeMaTHYECKON HHTYKITUU

89 MeTo MaTeMaTHYECKON HHTYKITUU

90 KonTtponbHas pabora o teme "Yucnossle
MOCJIeI0BAaTeIbHOCTH U Mporpeccun”

01 Kopens n-it crenenn. CBoicTBa KOpHS N-i
CTETIeH!

92 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i
CTETEeHU

93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i

CTCIICHHU




CrerneHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKA3aTeleM U
e€ CBOMCTBA

9 CreneHb ¢ palioHAILHBIM TI0Ka3aTeneM U
e€ CBOICTBa
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

97 BBIPOKCHHH, COJEPKATUX KOPeHb N-i
CTETICHU
ToxnecTBeHHbIE TPe0Opa3oBaHUs

98 BBIpO)XEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeHU
ToxnecTBeHHBIC TPe0Opa3oBaHuUs

99 BBIpOXEHUH, CONlEpKAIIUX KOPEHb N-i

CTCIICHHU

ToxnecTBeHHbIe TpeoOpa3zoBaHus
100 BBIPAKEHUH, COAEPIKALUX CTEIIEHD C
panMoHaIbHBIM ITOKa3aTesIeM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUH, COAEPIKALUX CTEIIEHb C
panMoHaIbHBIM ITOKa3aTesIeM

KonTponbhas padora no teme "CreneHs ¢

102
palMoHaIBHBIM MOKa3aTenem"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JIEUCTBHS C NECHCTBUTEIILHBIMU YMCIIAMU,
quCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yucna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIMHN)

106

107

108

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHHUS,
IIPOIIOPLINHN)

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCJICHUS (PEIIeHUE 3a71a49 U3 PealbHOM
YKU3HHM )

109

[ToBTOpenue u 06061menue. Yucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLIEHKA)

110

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apu(METUYECKUM H alIreOpanyecKum
crioco6amu)

111

112

[ToBTOpenue u o6o0meHue. TeKkCToBbIe
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

[ToBTOpenue n 06o6uIeHNe. TekcToBbIe
3ajauu (pereHre TEKCTOBBIX 3a71a4




apumeTnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3a7a4u (pelIeHUEe TEKCTOBBIX 3324
apuMeTHuecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6odmenue. TekcToBbie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apuMeTHIeCKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue u 00061eHue. TekcToBbIe
3a/1a4M (pEIICHNE TeKCTOBBIX 33714
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPKCHUH, COJICPIKAIINX CTETICHb C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeJeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIbIM TIOKa3aTeseM)




119

120

121

122

[ToBTrOpenue u o6o0IICHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHYECKUI KBaIPATHBIH KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U IPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

124

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palMoHaIBHBIX BBIPAXKEHU)

125

[ToBTOpenHue u o6obIIEeHNE.
Anrebpanyeckue BbIpaXKEHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJIEHA HA MHOKHUTEJH, B TOM YHUCJIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOXKCHHS)

127

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

128

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BoIpaXeHUs (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHSI)

129

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peabHBIX MPOIECCOB M SBJICHUN)

130

131

132

OyHKIMH (IOCTPOEHUE, CBOWCTBA
M3Y4YEHHBIX (PYHKIINN)

IToBTropenue u o6o0meHue. PyHKIUU
(mocTpoenue, CBOMCTBA N3yYEHHBIX
yHKIHiH)

[ToBTOpenue u 0600menne. @yHKITUN
(mocTtpoenue, CBOMCTBA N3YYEHHBIX

yHKIHiH)




[ToBTropenue u o6o0meHue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0meHue. PyHKIUN

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CUCTEM)

135 Hrorosas koHTpoabHas paboTa 1

136 [ToBTOpenue u 0600menne. @yHKIUN 1
(MoIeIMpOBaHUE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

. Anrebpa, 7 kiacc/ MakaporueB FO.H., Muniok H.I'., HemkoB K.W. u npyrue 2022r, AkiinonepHoe o0IIECTBO
«M3natenbctBo «IIpocBenienue»

. KM 1o anrebpe k yueOnuky Makaporuena FO.H.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. yueGuuku no anredpe 7-9 knaccsl Makaperue FO.H. 2022r
2. KM 1no anrebpe k yueOnuky MakapsraeBa FO.H. 2022r
3. Tlocobue nns moaroroBku yuamuxcs k OI'D mox penakiueit SAmenko M.B. 2023r

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://SKYSMART.RU
HTTPS://WWW.YAKLASS.RU/
HTTPS://UCHI.RU
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