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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpanaiis o0yqaronmxcs ¢ 3a1ep kKoM
ncuxudeckoro pas3sutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3zoBaHUs
COCTaBJIEHAa HAa OCHOBE

. denepanbHOro TOoCy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
obmero o6pazoBanus (ITpukaz MunnpocBemenus Poccum ot 31.05.2021 r. Ne 287)
(manee — ®I'OC O00),

. denepasibHOM aJanTUPOBAHHOW 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO
oOuiero 00opazoBaHus AJi1 00YUYaOIIKUXCS ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM 370POBbS
(ITpuka3z Munnpocemenust Poccun ot 24 Hosiops 2022 r. Ne 1025),

. denepasibHOM pabodeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
ydaeOHOMY TipeameTy «MareMaTukay,
. denepanbHOW MPOTrpaMMbl BOCTIHTAHHUSA, C YYETOM pacCHpeesIeHHBIX IO

KJlaccaM TpOBepsSeMbIX TpeOoBaHUN K pe3ylbraraM OcBoeHUsi DenepaiabHOM
aJIanTUPOBAHHON 00pa30BaTENBHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs s
oOyuJaromuxcs ¢ 3aJep>KKON IICUXUYECKOT0 Pa3BUTHUS.

C U3MEHEHHSIMH, YTBEPKACHHBIMH:

. [Ipukazom MunuctepcTtBa mnpocpenieHuss Pocculickoit ®enepanuu oT 8
okTsiOpss 2025 1. No 729 "O BHeceHMM HW3MEHEHHH B HEKOTOPHIE TMPUKA3BI
MunuctepctBa mnpocenieHusi Poccuiickoit denepannu, kacaromuecs (eaepabHbIX
o0pa3zoBaTelbHbIX MPOTPaMM HAYaJILHOTO OO0IIEro oOpa3oBaHHUs, OCHOBHOI'O OOIIETo
oOpaszoBaHus U cpeiHero odiero oopazoBaHus';

. [Ipukazom MunucrepctBa npocsemieHus Poccuiickonn ®@enepaunn ot 10
HOs10ps 2025 1. Ne 808 "O BHeceHMH U3MEHEHHI B HEKOTOpbIE PpUKa3bl MUHKMCTEPCTBA
npocsetienust Poccuiickoit @enepannu, kacarouimecs: GpeaepanbHbIX 00pa30BaTebHbIX
MporpaMM HadaJlbHOTO 00ImIiero oOpa3oBaHMs, OCHOBHOTO 00IIero oOpa3oBaHUA H
cpenHero ooiiero oopasoBanus"

B paloueii mporpamme ydTeHbl uJied U TmojokeHus Konmenmuu pa3zBUTUs
MaremaTuiyeckoro oopaszosanusi B Poccuiickoit @enepannu.

Anrebpa ABISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUS:
OHa O0eCneYMBaCT M3YYCHHE NPYTUX AUCIUIUIMH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK U
I'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOUMO JIJIsl ITPOJIOJKEHUsI 00pa30BaHus U B
MOBCEAHEBHON W3HMU. Pa3zBuThe y 0OydYarouuxcsi Hay4HbIX MPEACTABICHUA O
IPOUCXOXKACHUN U CYUIHOCTH aireOpandeckux aOcTpakiui, crmoco0e OTpakeHUs
MaTeMaTHYeCKOW HAyKOW SBJIGHMM M TIPOILIECCOB B TMPHUPOjJEe M OOIIECTBE, POJHU
MaTEMaTUYECKOr0 MOJCIMPOBAHUS B HAYYHOM IMO3HAHUMU U B MPAKTUKE CHOCOOCTBYET
(OpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS U KAUECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTauyl B COBpeMeHHOM Iu¢poBoM olmiectBe. M3yueHue anreOpbl oOecrieunBaeT
pa3BUTHE yMEHHUS HaOII0JaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
JNEUCTBUA M BBIBOABL, (OopMynHpoBaTh yTBepxkAcHUS. (OCBOeHHE Kypca aireOpbl
o0ecrieurnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYarOIIMXCS: OHU HCIOJB3YIOT



NEAYKTUBHBIE ¥ WHAYKTHBHBIE pACCyXJICHHs, O00O0OIIeHHEe U KOHKPETU3AIHIO,
abctparupoBanue u aHanorutro. OOyuyeHue anredpe mpeanoiaraeT 3HAYUTEIbHBIN
O00BEM CaMOCTOATENBHON NEATENTbHOCTH OOYYaloIIMXCs, MO3TOMY CaMOCTOSITENbHOE
pelIeHHE 3a/1a4 SABIIAETCS peann3auuen JesTeNbHOCTHOIO MPUHIUIA O0OyUEeHHS.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» Ijisi OCHOBHOTO OOIIETo
o0pa30oBaHHS OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METONUYECKUE JIMHUU:
«Yucna u  BBIYUCHEHHS», «ANreOpandyeckue BBIPAKEHUS», «YPABHEHHUS W
HepaBeHCTBa», «DyHkium». Kaxnas u3 3TUX colepxKaTeabHO-METOAUYECKUX JTUHUN
pa3BUBAETCS HAa MPOTSHKEHUM TPEX JIET U3YUEHHUsI Kypca, B3aUMOJEUCTBYS C JPYTUMHU
ero JuHUAMU. B Xome wusydeHHss ydeOHOro Kypca OOy4arolmuMcs TPUXOIUTCS
JIOTUYECKU PACCYK]IaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M C
3TUM B IPOrpaMmy y4eOHOro Kypca «Anredpay BKIIOUEHbI HEKOTOPBHIE OCHOBBI JIOTUKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3Jeax MaTeMaTHYeCKOTO OOpa3oBaHUsS U
CIIOCOOCTBYIOIIHE OBJIA/ICHUIO 00y4aroIIMMUCS OCHOB YHUBEPCAIIBHOTO
MaTteMaTudeckoro s3bika. CoaepikaTelbHON M CTPYKTYPHOM OCOOEHHOCTHIO Y4eOHOTO
Kypca «AnreOpay sIBISIETCS €r0 UHTErPUPOBAHHBIN XapaKTep.

Conepxanue TUHUHM «YHCIa U BBIYUCICHUS» CIY>KUT OCHOBOM JJISI TaJIbHEUIIIETO
U3Y4YCHUS] MAaTEeMAaTHKH, CIOCOOCTBYET PAa3BUTUIO Yy OOYYAIOMIMXCA JIOTMYECKOIrO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHMS TOJIb30BAThCS ~ QJITOPUTMaMU, a TaKkKe
MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX JJisI MOBCEIHEBHON >KHU3HHU.
Pa3BuTre MOHATUS O YKCIIE Ha YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHUs CBSI3aHO C
palMOHANIBHBIMU U UPPAIMOHATLHBIMU YHCIIaMH, (OPMUPOBAHUEM MPEACTABICHUNA O
JEUCTBUTEILHOM 4YHCJe. 3aBeplIeHHE OCBOEHUS YHCIOBOM JIMHUUM OTHECEHO K
cpeaHemMy o01IeMy 00pa30BaHUIO.

CopnepxaHue JByX anreOpanydecKux JUHUN — «AnreOpanyecKue BBIPAXKEHUS» U
«YpaBHEHHMsSI W HEPABEHCTBA» CMOCOOCTBYeT (HOPMHUPOBAHUIO Yy OOyYaronIuxcs
MaTE€MaTUYECKOro arrmapara, HEOOXOJIMMOro [Uisl pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX NPEIMETOB U MNPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOIO
obmiero oOpa3oBaHus Yy4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT paIlMOHAIBHBIX
BbIpOKEHUN. AnreOpa JEMOHCTpUPYET 3HAUCHHE MaTEeMaTUKU KakK s3bIKa JUIs
MOCTPOEHUSI MAaTEMATHYECKUX MOJIENEH, OMUCaHUs MPOLECCOB U SBJICHUN pPeaTbHOro
Mupa. B 3amaum  oOyueHus anreOpe BXOAAT TakKe JajbHEWIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBINIJICHUSI, HEOOXOAMMOTro, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
uH(OpPMATUKHU, U OBJaJICHHE HAaBbIKAMH JIEYKTUBHBIX paccyxkiaeHuit. [IpeodbpazoBanue
CUMBOJIBHBIX (OpM  CIOCOOCTBYET pa3BUTHUIO BOOOpaKEHHs, CIOCOOHOCTEH K
MaTEeMaTUYECKOMY TBOPYECTBY.

Conepxanve (QyHKIIMOHAIBHO-Tpa)UUECKOW JWHUM HaIEJIEHO Ha TOJy4YCHHE
OOy4YarOIIMMHUCS 3HAaHUW O (PYHKIUSAX KaK BaKHEWIIEH MaTeMaTUYECKOW MOJENH s
OMMCAHMSI W HCCIEAOBAHMS Pa3HOOOPa3HbIX MPOLECCOB W SBICHUM B MpPUPOJE U



obmecTBe. M3ydeHne marepuana CrOCOOCTBYET Pa3BUTHIO y OOyYarOUIUXCS YMEHUS
MCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpaduuecKre, BHOCHUT BKJIaA B POPMHUPOBAHUE MIPEACTABICHHUHN O POJIH
MaTEMaTHUKH B Pa3BUTUH ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax M3y4aeTcsl yU4eOHBIM Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pa3denbl coaepxanus: «Yucina u
BEIYHCIICHUS», «AJTeOpanvecKue BBIPAXKCHUS», «YPaBHCHHS M HEPABCHCTBAY,
«DOyHKIUN.

Ha u3yuenune yuebHoro xkypca «Anredpa» orBoautcs 306 dacos: B 7 kimacce — 102
yaca (3 yaca B Hezeno), B 8 kinacce — 102 gaca (3 gaca B Henento), B 9 kitacce — 102
yaca (3 gaca B HEJIETIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC
Yuciia ¥ BBIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OJHOU (POPMBI 3amucH Jpodei
K apyroi. lloHsTHe panMOHAIBHOrO 4YHMCiA, 3alUCh, CPABHEHUE, YIIOPSAOYMBAHUE
palMoHaIbHBIX uKced. ApupMeTHdyeckue AEeHCTBUS C palUOHAJIbHBIMU YHCIAMHU.
Pemenue 3a1a4 u3 peaqbHOM NPAKTUKUA HA YacTH, HA TPOOH.

CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpEAeNIeHHe, MpeoOpa3oBaHUe
BBIPDAKEHUII HAa OCHOBE OIPENENICHMs], 3amuch OonbIIMx yucen. lIpoueHTsl, 3amuck
IPOLEHTOB B BUJE JApoOM M IpoOM B BHJIE€ NPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha
IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEAIbHON IPAKTHKHU.

IIpruMeHeHne NMPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIN HATypPaIbHBIX
YHUCEl.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI MPONOPLMOHAIBHOCTH.

AJire0panyvecKue BbIPaKeHUsI

IlepemMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOW. J[lomycTumeble
3HA4YEHUA NepeMeHHBbIX. lIpencraBieHne 3aBUCHUMOCTH MEXKIY BEIMYMHAMU B BUIE
¢opmynbl. Beruncnenuss no ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBbIPaXKEHMUI,
TOXJIECTBEHHO PaBHBIE BbIPAXKEHMUs, PaBUJIa PEOOPa30BaHUSI CYMM U MPOU3BEICHUMH,
IpaBuiia PaCKpPbITUS CKOOOK M MPUBEIECHUS MOJOOHBIX CIAaracéMbIX.

CBoJicTBa CTENEHH C HATYypAJIbHBIM [IOKA3aTEJIEM.

OpHounensl u MHorouneHsl. CreneHp MHorowieHa. CrokeHUE€, BBIYMTAHME,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaJapaT CyMMBbI H
kBagpar paszHocth. dopMyna pa3HOCTH KBaaparoB. PasiiokeHrne MHOTOWIEHOB Ha
MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWiIa MpeoOpa3oBaHUsA  ypaBHEHUS,
PaBHOCUJILHOCTh YPABHEHUM.

JIluHeiHOE ypaBHEHME C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JMHEUHOTO
YPAaBHEHUS, pEUICHUE JIMHEHHBIX ypaBHeHMU. CocCTaBieHHWE YPAaBHEHHH IO YCIIOBHIO
3amaun. Pelienue TeKCTOBBIX 3a/1a4 € MIOMOUIBIO YPaBHEHU.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEHHbIMH U ero rpaduk. Cucrema JIBYX
JMHENHBIX YpaBHEHUH ¢ IByMs TIEpeMEHHBIMU. PellieHne cucteM ypaBHEHH ClIOCOO0OM
IOACTaHOBKU. IIpuMeps! peleHns TEKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO CUCTEM YPABHEHHU.

DyHKUNHA

Koopaunara Toukm Ha mnpsmon. UucnoBele NpoMexyTku. PaccrosHume Mexnay
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHaT, ocu Oxu Oy. Abcuucca U OpAHHATa TOYKU
Ha KOOpAMHATHOW miiockocTu. [lpumepsl rpadukoB, 3agaHHbIX Gopmyiamu. YteHue



rpadukoB peasnbHbIX 3aBHcHMOcTel. [lonsartue Pynkmuu. ['paduk ¢pynkimu. CoiicTBa
byukiui. Jlunelinas dyukius, e€ rpaduk. ['paduk dynknuum y = [x|. ['paduyeckoe
pelLICHUE TUHENHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPABHEHUH.

8 KIIACC

Yucia 1 BIYMCICHUSA

KBanpatueiii kopeHb w3 uucia. I[loHstTue 00 UppanMoOHATLHOM YHUCIE.
JlecsTuuHble TPUONMIDKCHUST HWPPAMOHATBHBIX uncel. CBoOWCTBa apu(pMETHICCKUX
KBaJpaTHBIX KOPHEW M UX MPUMEHEHHE K MPEeoOpPa30BAHUIO YUCIIOBBIX BBIPAXKEHUN U
BBIUMCJICHUSIM. J|eiCTBUTENIbHBIC YHCIIA.

CreneHb C UEnbIM MoKazaTeaeM u €€ cBoiicTBa. CTaHaapTHAs 3aMKUCh YUCTA.

AuredpanvecKkue BbIPaKeHUs

KBanpatHblil TpEXWIEH, pa3n0okKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEH.

AnreOpaunydeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpanyeckoit apodu. CroxeHue,
BBIUMTAHWE, YMHOXXEHME, JelieHne anredpanmdeckux apoOei. ParmmonanbHbie
BBIPAKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMyina KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHHM, CBOMSIIMXCS K JIMHEWHBIM M KBaApaTHbIM. [Ipocrenmue
IpOOHO-pallMOHAIIBHBIE YPABHEHHS.

['paduueckas uHTEprpeTansi yYpaBHEHUM C JBYMsI TMEPEMEHHBIMH U CHUCTEM
JVHEWHBIX YpPaBHEHMH C JBYMs IiepeMeHHbIMU. [IpuMepbl pemeHns cucrem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

YuciioBble HEpAaBEHCTBA M WX CBOMCTBA. HepaBEHCTBO ¢ OOHOW INEPEMEHHOM.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OAHON NepeMeHHON. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

DOyHKUMHA

[Tonsitue dynkuuu. O6MacTh ONpeneseHUuss U MHOXKECTBO 3HAUYCHUU (DYHKIIHH.
CriocoOb1 3aanust QyHKITHIA.

['padux dpynknuu. Yrenue cBoricTB pyHkimu no e€ rpaduxy. [Ipumepsr rpadukos
(GYHKIUH, OTpaXKAONIUX PEeAIbHbIE MPOIECCHI.

OyHKIMY, OMNHUCHIBAIOIIME TMPAMYHd U OOpaTHYO  MPONOPLMOHAIIbHbBIC
3aBHCHMOCTH, UX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. Ipadudeckoe
pelleHne YPAaBHEHUN U CUCTEM YPAaBHEHUU.

9 KIIACC
Yucia 1 BIYMCICHUSA
PanronanpHbpie 4mclia, HWppalMOHAIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIC
JECATUYHbIE JPOOU. MHOXKECTBO JEUCTBUTENIbHBIX UMCEN, IEUCTBUTENbHBIE YMCa KaK



OECKOHEYHbIE JCCATHYHbIE ApoOn. B3aMMHO OIHO3HAYHOE COOTBETCTBUE MEKIY
MHOECTBOM JIEUCTBUTEIbHBIX YHCE U KOOPJAUHATHOU MPSAMOI.

CpaBHeHue  JEUCTBUTENIBHBIX  4YHuCed,  apudMETHUYECKHUe  JICUCTBUA  C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3smepsl 00BEKTOB  OKpYXKAIOIIETO MHUPA, JUIMTEIBHOCTh TIPOILIECCOB B
OKpPY>KaroLIEM MHpE.

[IpubnmxEnHoe 3HaYE€HUE BEJIUYMHBI, TOYHOCTh NpuOMDKeHUs. OKpyTieHHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BIYHACICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHOe ypaBHEHUE. Perienne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PelieHne ypaBHEHU, CBOJAIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHHM TPETbEW M YETBEPTOU
CTEIIEHEN Pa3J10KEHUEM HA MHOKUTEIIH.

Pemenune apoOHO-panMOHANBHBIX ypaBHEHHWM. PerieHne TEKCTOBBIX —3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ JByMsi TNEpeMEHHbIMU U ero rpaduk. PemieHue cucteM AByX
JIMHEMHBIX YPABHEHUN C IByMs IIEpEMEHHBIMU. Pelienne cucrem IByX ypaBHEHUH, OJTHO
U3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpPOW cTeneHu. ['paduyeckas HHTEpIpeTaIus
CHUCTEMBI YPaBHEHUH C IByMs IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 33/1au anreOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOW mepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOU mepemeHHON. KBanpaTHbie HepaBeHCTBa. ['paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DyHKUNHA

KBaaparnunas pynkmus, e€ rpaduk u cBoiicta. [lapaboa, KoopaAMHATH BEPITMHBI
mapaboIbl, 0Ch CAMMETPHH MTapa0OIIBI.

Ipadukn bysxmmit: y = kx, y =kx + b, y =k/x, y=x3,y = Vx, y = [x| , u nx
CBONCTBA.

YucioBble MOC/Ie10BATEILHOCTH U MPOrPecCHH

[ToHsiTME  4YMCIOBOM  MOCJIEAOBATENBHOCTU.  3aJaHUE  MOCJIEAOBATEIbHOCTH
peKkyppeHTHOH hopMyIoii u GopMyJIoil #-ro djieHa.

Apudmernueckass U reomeTrpuueckas mporpeccur. DopMynbl n-TO  4JeHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrPECCUi, CYMMBbI TIEPBBIX NUJICHOB.

N300pakenne 4ieHOB apu(PMETHUECKOM U F€OMETPUUYECKON MPOTPECCUil TOUKaMU
HAa KOOPAWMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCHOHEHUMaIbHBIA pocT. CIOXKHBIC
MIPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpamMMbl y4eOHOro Kypca «Airedpar
XapaKTePU3YHOTCH:

1) naTpuoTHYeCKOe BOCIIMTAHHUE:

IPOSIBIICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTe€MaTHKH,
LICHHOCTHBIM OTHOLIEHUEM K JOCTHKECHUAM POCCUMCKMX MAaT€MAaTUKOB U POCCUMCKOU
MaTE€MaTUYECKOM IIKOJbl, K MCIOJIb30BAHUIO OTUX INOCTHKEHHW B JIPYTHX HAyKax H
NPUKJIAAHBIX cepax;

2) rpaskaaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN IpaX</IaHWHA U peaju3allii ero mpas,
OPEICTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (DYHKIMOHHPOBAHMS Pa3IUYHBIX
CTPYKTYp, SBJIEHUHM, TMpolLeayp TpaxJAaHCKOro oOliecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJECHHIO 3THYECKHX MpoOJeM, CBSI3aHHBIX C
IPAKTUYECKUM NPUMEHEHUEM JTOCTH)KEHHM HAayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-
TUYECKUX PUHLHUIIOB B JEATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4yacTUE€ B PEIICHHMM MPAKTHUYECKHX 3aaad
MaTE€MaTUYeCKOM  HANpABIEHHOCTH, OCO3HAaHUEM  BAXXKHOCTM  MaTeMaTHYECKOIro
o0pa3oBaHMs Ha MPOTSHKEHUM BCEM JKM3HM JUId YCHEIHOM mnpodeccuoHaNIbHON
NEeSTENbHOCTY W PA3BUTUEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBHUAYaJIbHOU TPACKTOPUU OOpPA30BAaHUS M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K  OMOLMOHAJBHOMY M 3CTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, pELICHUW, pPACCYXIAEHUH, YMEHHIO BUIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaluuel B  JCATENbHOCTH HA  COBPEMEHHYIO CHCTEMY  HAy4YHBIX
NPEACTAaBICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS 4YEJIOBEKAa, MPHUPOAbI H
o0miecTBa, MOHMMAHMEM MAaTEMaTH4YEeCKOW HayKh Kak cdepbl 4YeIoBeuecKOon
NEATENBHOCTH, AITaloOB €€ pa3BUTHS WM 3HAYAMOCTU JUIA Pa3BUTHS LMBUIM3ALUU,
OBJIaJICHUEM SI3bIKOM MaTeMaTUKW M MaTeMaTUYeCKOM KyJIbTypoHd Kak CpeIcTBOM
NO3HAaHUSA MUpPA, OBJIAJEHUEM NPOCTEHIIMMHU HABBIKAMHU  HCCIEIOBATENIbCKOU
NEATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHE, (OpMHPOBaHHE KYJIbLTYPbI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoyyms:



TOTOBHOCTBIO MIPUMEHSTh MaTEMAaTUUECKUE 3HAHUS B MUHTEPECAX CBOETO 310POBBS,
BEJICHUsI 3/10pOBOTO 00pa3a XU3HU (370pOBOE MUTAaHUE, COAJaHCUPOBAHHBIN PEXUM
3aHSATHUM W OTAbIXa, peryispHas (unyeckas AakTUBHOCTh), CHOPMUPOBAHHOCTHIO
HaBbIKa pe(eKCHH, MPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TAKOI'O e IpaBa APYyroro
4eJI0BEKa,

7) 3ko10rMYecKOe BOCIIMTAHME:

OpUEHTallMell Ha MPUMEHEHUWE MaTeMaTH4EeCKUX 3HAHWM JUIsl pelieHus 3aJad B
00JIaCTH COXPaHHOCTU OKPY KaroLEH Cpelbl, TUIAHUPOBAHUS MOCTYIKOB U OLICHKU HMX
BO3MOXKHBIX TIOCJHEICTBUN JUIsl OKpYXarollel Cpebl, OCO3HAaHMEM TJI00alIbHOIO
XapakTepa dKOJIOTMUECKUX MpoOJIeM U IMyTel UX pelieHus;

8) amanTanusi K M3MEHSIOIIMMCH YCJOBHAM COUMAJIbHOW M NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUSAX HEONPEAEIEHHOCTH, OBBILIEHUIO YPOBHS
CBOEHW KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO AEATEIbHOCTb, B TOM YHCJIE YMEHUE
YUHUTBCS y JPYTUX JIOAEH, TpUOOpeTaTb B COBMECTHOW JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKU ¥ KOMIIETEHIIUH U3 OIBITA IPYTHX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHUCIIE (POPMYITHPOBATH
UJIeU, TIOHATHUS, TUIIOTE3bl 00 00BEKTax U SIBJICHUSX, B TOM YMCJIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh JNe(MUIMUTHI COOCTBEHHBIX 3HAHUUA M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTyallMl0 Kak BbI30B, TPEOYIOUIMIl KOHTpPMEp, KOPPEKTHUPOBaTh INPUHUMAEMble
pemieHuss W AecTBus, (GOPMYIUPOBATh M OLEHUBATh PUCKUM U TMOCIEACTBUS,
dbopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE YHHBePCAJIbHbIE YUeOHbIe AeliCTBUS

ba3soBble 1ornyeckue aeincTBu:

. BBISIBJISITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKM MaTEMaTHUYECKHX
OOBEKTOB, MOHSTUHA, OTHOIIEHUH MEXIY MOHITUAMH, (HOPMYJIHUPOBATH ONpEACTICHUS
NOHATUN, YCTAHABIMBAaTh CYLIECTBEHHBIN NPU3HAK KilaccU(UKAIMK, OCHOBAaHUS IJis
000011IeHNs U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

. BOCIPUHUMATh, (OpMYyJIUpoBaTb W  NpeoOpa3OBBIBATh  CYKICHUS:
yTBEpAUTENbHbIE U OTpULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U O0LINE, YCIOBHBIE;
. BBISIBJISITD MaTeMaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U

npotuBopeursi B (akTax, JaHHBIX, HAONMIOJEHUAX M YTBEPKIACHUSAX, Mpeaararhb
KPUTEPHH IS BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMH;

. JieraTh BBIBOABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JECAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKIIOUYEHUHN, YMO3AKIFOUEHUH 110 aHAJIOTUH;



. pazOupaTh JOKa3aTeIhCTBA MATEMATHUYECKUX YTBEPKACHHUH (MpAMbIE U OT
MPOTUBHOTO), IPOBOIUTH CaMOCTOSITEIILHO HECJIOKHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4eCcKuX (HaKTOB, BBICTpAaMBaTh apPTyYMCHTAIUIO, IPUBOIUTH TIPHUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHHUS,

. BBIOWpATh CTMOCOO pemieHus ydeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILICHUS, BBHIOMPATh Hanbosee MOAXOIANIUN C Yy4ETOM CaMOCTOATEIHHO
BBIICICHHBIX KPUTEPHUCB).

Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

. UCIIOJIb30BaTh BOIMPOCHI KaK HCCJIEAOBATENLCKUI WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH, (GUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBJIMBAaTh MCKOMOE W JIaHHOE, (OpPMHPOBATH THIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIINI0, MHCHHE,

. OPOBOJUTH IO CaMOCTOATEIHFHO COCTABJICHHOMY IUIAHY HECIIOXXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE  HWCCJIEJAOBAHME IO  YCTAHOBJIEHUIO  OCOOEHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;

. CaMOCTOSITeNIbHO (POopMyIupoBaTh OO0OOIIEHUS W BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOIOIEHNS, UCCIEAOBaHMS, OIICHUBATh JOCTOBEPHOCTH MOIYYCHHBIX
pe3yabTaTOB, BHIBOJOB U 0000IIEHU;

. IIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOIlecca, a TakKe BBIIBUTATh
MIPEIOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

. BBISIBJISITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWH(MOpPMAIUU, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a7a4u;

. BbIOMpATh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPHPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS;

. BbIOMpaTh (QopMy mpencTaBiIeHUss HHPOpMAMM W WUIIOCTPUPOBATH
peniaemMsbie 3a/1a4u CXeMaMu, IuarpaMmMaMu, HHOUM rpadMKoi U uX KOMOMHALIMSIMU;

. OLICHUBATh HAAEKHOCTh HMHPOPMALUU MO KPUTEPUSM, HPEJI0KEHHBIM

yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHSA:

. BOCIIPMHUMATh U (DOPMYIUPOBATh CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LeJAMU OOILEHHUS], ICHO, TOYHO, FPAaMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTax, AaBaTh MOSCHEHUS IO XOJy PELICHHs 3aJayu, KOMMEHTUPOBATh
MOJIyYEHHBIN PE3YJIbTAT;

. B XOJIe 0OCY’KJIEHMsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelraeMoil 3ajauu, BbICKA3bIBaTh WJIEH, HAIlEJICHHBIE HA MOWCK PEIICHUS,
COMNOCTABJIATh CBOM CYXIEHUA C CYXICHUAMHM JPYIMX YYaCTHUKOB JHAJOra,
OOHapy’>KHUBaTh pa3IMuue M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU hopme dopMynrpoBaTh
paszHorjacus, CBOM BO3paXKEHUS,



. IPENCTABIATh PE3YJIbTATHI PELICHUS 3a/1a4i, SKCIEPUMEHTA, UCCIIEI0BaHNU,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4Y€TOM 3ajad
MPE3EHTALMU U OCOOEHHOCTEN ayIUuTOpHUU;

. MMOHUMAaTh U UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW Y WHIUBUYyaJIbHOU
paboThI MPU PENICHUH YYECOHBIX MAaTeMaTHUYECKUX 3a/1a4;
. IIPUHUMATH LEJIb COBMECTHOU JEATEIBbHOCTH, IUIAHUPOBATH OPTraHU3ALUIO

COBMECTHOM pabOTHI, pacIpeiesATh BUABI padbOT, JOTOBAPUBATHLCS, 0OCYKIaTh MPOIIECC
U pe3yabTaT padoThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

. y4acTBOBaTh B TPyHmHoBBIX QopMax pabotel (oOcyxaeHus, O0OMEH
MHEHUSMH, MO3TOBbIE IITYpMbl M JpPYTHE€), BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JICHCTBUS C APYTMMH WICHAMH KOMaHJbI, OIICHUBATh KA4€CTBO
CBOETO BKJaJa B OOHIMH MPOAYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM YIACTHHKAMU
B3aUMOJICCTBUSL.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIE HeliCTBUSA

Camoopranusanus:

. CaMOCTOSTEIILHO COCTAaBIIATh IIJIaH, aJTOPUTM PEIIeHUs 3anadu (W €ro
9acTh), BRIOMPATH CIIOCOO peIIeHUs ¢ YUYETOM HMEIOIIMXCS PECYypPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pPEHICHUN C Y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

. BJa/IeTh CcIoco0aMu caMOIIPOBEPKU, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
peluIeHns MaTeMaTUYeCKOM 3a1a4H;
. NPEeABUAETb TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauH,

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HANJAECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

. OLICHHMBATh COOTBETCTBUE pE3yJIbTaTa JCSATENIbHOCTH MOCTABICHHON LENH U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTHIKEHHSI WU HEIOCTHIKEHHUS IIeJIM, HaXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJbTATbBI

K xoHiy oOydeHus B 7 Kiaacce 00y4yaroUIUiics HOMYUYUT CIEIYIOIINE IPEAMETHbIE
pe3yabTaThl:

Yuciia 1 BbIYMCTICHUS

BeImonHsaTh, coueras yCTHbIE U MUCbMEHHBIE IPUEMBI, apu(pMeTUYECKUE AeHCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxonuTe 3Hau€HMsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTh pa3HOOOPa3HbIE CIIOCOOBI
Y NPUEMBI BBIYMCIICHHS 3HAUEHUW APOOHBIX BBIPAXKEHHM, COJIEpKAIUX OOBIKHOBEHHbBIE
U JIECSITUYHBIE IPOOH.



[lepexoqutes OT omHOW (OPMBI 3aMHMCH YUCET K JApyrod (mpeoOpa3oBBIBATH
NECATUYHYIO ApOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUYHYIO JPOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIBHBIC YUCTIA.

OKpyrisTh yucia.

BhINONHATh NPUKUAKY W OLEHKY pPE3yibTaTa BBIYMCIEHUN, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHHUI. BBINOMHATE NEWCTBUA CO CTENEHAMH C HATypaJbHBIMU
ITOKA3aTEISAMH.

[IpumMeHsATh NPU3HAKU JEIMMOCTH, Pa3JIOKEHUE HAa MHOMKHUTEIU HaTypalbHBIX
YHUCEN.

Pemlatb NpakTUKO-OPMEHTUPOBAHHBIE 3aJa4yM, CBA3AHHBIE C OTHOIICHUEM
BEJINYMH, IPONOPUHOHAIBHOCTBI)  BEJIWYWH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl pElIEeHHs 3a1ad C y4ETOM OIPAaHMYEHMUM, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPaKeHUsI

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTHUIO U CUMBOJIMKY, MPUMEHATH €€ B
IpoLEecce OCBOCHHs y4eOHOro MaTepuania.

Haxonute 3HayeHusi OyKBEHHBIX BBIPQXKEHUH TMPU 3aJaHHBIX 3HAUYCHHUAX
MIEPEMEHHBIX.

BhInoNHATE MpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH HPHUBEACHUEM
MOIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BBINONHATh YMHOXKEHHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJIEHa Ha MHOTOYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymeCTBIATh Pa3I0KEHUE MHOTOYJIEHOB HA MHOKUTEIH C IIOMOLIBIO BBIHECEHUS
3a CKOOKH OOIIEr0o MHOXHUTENsS, TPYNIHUPOBKH CIAaraeéMbiX, MPUMEHEHHS (OpMYIT
COKPaAIIEHHOTO YMHOXEHHUS.

[IpumeHnsaTs npeoOpa3zoBaHUsi MHOTOWIECHOB MJisi PELIEHUS PA3IMYHBbIX 3a]ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMU ITOKA3aTEJSIMA A
npeoOpa3zoBaHus BHIPAKEHHI.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHElHBIE YpaBHEHUsS C OJHOM IIEPEMEHHOM, IPUMEHSS NpaBUia
IIepexoia OT UCXOJHOIO0 yPaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBisAeTCS n
YHUCJIO0 KOPHEM YPaBHEHUSI.

[IpumensaTs rpaduyeckue METOJbl NMPHU PELICHUU JIMHEWHBIX YpPAaBHEHHH M HUX
CUCTEM.

[TonGupate mpuMepsl Hap Yucen, SABISIOUMXCS PeHICHHEM JTUHEHMHOTIO ypaBHEHHUs
C ABYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPJAMHATHOW IUIOCKOCTU TpauK JMHEHMHOTO YpaBHEHUS C JIBYMS
MEePEMEHHBIMHU, MOJIB3YSCh TPaPUKOM, MPUBOIUTH TPUMEPDI PEIICHUS YPAaBHEHUSI.

Pemiath cucteMbl OBYX JIMHEHHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMH, B TOM
YyHucIie rpauuecKu.

CocTaBisTh U peuiaTh JUHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEUHBIX YpaBHEHUM
M0 YCIOBHUIO 3aJadyd, WHTEPIPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/1aud
IIOJIy4YE€HHBIN pe3yJIbTaT.

DOyHKIUU

N3o0pakatb Ha KOOPAMHATHON NPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEpPBaJbl, 3alHCHIBATh YWCIOBBIE MPOMEKYTKH Ha
anreOpandecKoM sI3bIKe.

OrMmeyaTp B KOOPAMHATHOM INIOCKOCTM TOYKM MO 3aJaHHBIM KOOpJAWHATaM,
cTpouTh rpaduky muHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuckIBaTh C TOMOUIBI0 (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMUYUHAMM:
CKOpPOCTb, BpE€Ms, PACCTOSIHHUE, 1I€HA, KOJIUYECTBO, CTOUMOCTb, MPOU3BOAUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne QyHKINHN MO 3HAYCHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuil croco0 TMpeACTaBICHHS U aHaiu3a UH(popMaluy,
U3BJIEKaTh U WHTEPIPETUPOBATh MHGOPMAIIUIO U3 TpaUKOB peasibHbIX MPOIIECCOB U
3aBUCHMOCTEM.

K xonity oOydyenus B 8 kiiacce oOy4arOmIMiics MOMYYUT CISAYIOMINE TPEeIMETHBIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayadbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTEIIBHBIX YHCEI
JUISL CpaBHEHHS, OKPYIJICHHS M BBIUMCICHUHN, W300pa)KaTh JEHCTBUTEIHHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOM.

[IpumensTy mOHATHE  apU(PMETUUECKOTO  KBAJAPATHOTO  KOPHSA, HAXOJUTh
KBaJpaTHbIE KOPHHU, MWCHOJIb3ysl TPU HEOOXOAUMOCTH KaJbKYJSITOP, BBIIOJHSIThH
npeoOpa30BaHus BBIPAKEHHUM, COJIEpKAIIMX KBaJpaTHbIe KOPHH, WCIIOJIB3Yys CBOWMCTBA
KOpPHEHU.

Hcnonb3oBaTh 3amucy OOJIBIIMX W MAaJIbIX YHCEN C MOMOIIBIO JIECSITUYHBIX

npoOeii u creneneit uucna 10.

AnredpanvecKue BbIPpaKeHU

[IpyuMeHAT, TOHATHE CTENEHW C LEJIbIM [OKAa3aTeleM, BBIIOIHATh
peoOpa3oBaHUsl BEIPAKEHUH, COIEPKAITUX CTENEHHU C LIEJIBIM MTOKa3aTeIeM.

BrINONHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHUCTBUI HaJ MHOTOUWICHAMH U aJIreOpandecKuMH IPOOSIMH.

PacknagpiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIU.



[IpumensaTe mpeoOpa3oBaHUs BBIPAKECHUN JUIsI PENICHUS Pa3IMYHBIX 3a7ad W3
MaTE€MAaTUKH, CMEKHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHECHUS,
CBOJIAIIMECSA K HUM, CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBoauTh mpocCTEilIMe UCCIeI0BaHNs YPAaBHEHUM U CUCTEM YpPaBHEHH, B TOM
qyycjie C MNpUMEHEHHEeM TrpaduuecKux mpeAcTaBiIeHU (yCTaHaBJIMBaTh, HUMEET JIU
ypaBHEHHE WIH CUCTEMA YPaBHEHUI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U ITPOUee).

[TepexoauTh OT cTOBECHOUW (POPMYIMPOBKH 3a7a9u K €€ anreOpandecKoi MOIen ¢
MIOMOIIIbI0 COCTABJICHUS] YPAaBHEHUS WM CUCTEMbl YPaBHEHMI, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MTOJTYUYEHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JII CPABHEHUS, OLIEHKH, pEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M HMX CHCTEMBI, JaBaTh rpadHIecKyro
WJUTIOCTPAIMI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUNHA

[lonuMaTes W HCMONB30BaTh (YHKIMOHAIBHBIE TOHSTUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O3HAUCHHUS), OMPEAeNsATh 3HAa4eHHe (YHKIMH TI0 3HAYCHUIO
apryMeHTa, OINpeeNsaTh CBOMCTBA (DYHKITUH 110 e€ Tpaduky.

Crtpoutb rpaduku daeMeHTapHbIX QYHKUIUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIICBHIBATH CBOWCTBA YHCIIOBOM GyHKIMHT 0
e€ rpaduky.

K koHniy oOydenus B 9 kj1acce 00ydaroniuics MOJIYYUT CICIYIOMINUE TTPEAMETHbIE
pe3yJIbTaTHI:

Yucia 1 BIYMCICHUSA

CpaBHMBATH M YHOPSIA0OUYMBATH PAllMOHAIBHBIE U UPPAIlMOHATBHBIE YUCTIA.

Breimonuate apudmeTndyeckue IEWCTBUS C pPAllMOHAIBHBIMH YHCIAMH, COUYeTasl
YCTHBIE W TIMCHbMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C HUPPAUOHATBHBIMU
YHCIIAMU.

HaxoauTh 3HadYeHUs CTENEHEW C ILEIbIMH IMOKA3aTEIsIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyrfiaTh  JI€UCTBUTEIbHBIC YHMCJA, BBINOJHATH MNPUKUJKY  pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeElHBIE U KBaJpaTHbIC YpPAaBHEHUs, YPABHEHHUs, CBOASIIMECS K HUM,
npocTeime ApoOHO-paAIIMOHAIBHBIE YPABHEHUS.

Pemate cuctemMbl AByX JIMHEWHBIX YPABHEHUW C ABYMSI IEPEMEHHBIMHU U CHCTEMBI
JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHECHUE HE SIBJISCTCS JTUHEUHBIM.

Pemathe TexcToBBIC 3aa4M anreOpandeckuM CIIOCOOOM C MOMOIIBIO COCTaBIICHHS
YPaBHEHUSI WU CUCTEMBI JBYX YPaBHEHUU C IByMs IEPEMEHHBIMU.



[IpoBoauThe mpocTeNINE UCCIEIOBAaHNs YPABHEHUW U CUCTEM YPAaBHEHHM, B TOM
yuclie ¢ NpUMEHEHHeM rpaduyecKux Mpe/cTaBleHni (yCcTaHaBIMBaTh, WMEET JIH
ypaBHEHHE WIH CUCTEMa YPaBHEHHI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U IIpouee).

Pemiath nuHeliHbIe HEpABEHCTBA, KBaJAPATHBIE HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3alMChIBATh PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlate cucteMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CUCTEMbI HEPABEHCTB HA YHCIOBOMU
MPSMOM, 3aMUCHIBATh PENIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 33/1a4.

DOyHKUNHA

Pacno3naBath (QyHKIMM U3ydeHHBIX BUJOB. [loka3piBaTh CXEMaTUYECKHU

pacnoJioKeHHe Ha KOOPAMHATHOW ITJIOCKOCTU TpadukoB PyHKIMHE BUAA: y = kx, y = kx
+b y=kx,y=ax2 +bx +tcy=x3y= VX, Y = |x|, B 3aBUCUMOCTH OT 3HAYEHUU
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W wu300pakaTh CXEMaTHYECKH TpaduKh KBAJAPATUUYHBIX (DYHKITHM,
OINKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBath kBajpaTHyHyl0 GyHKIUIO 10 ¢dopmylie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUNA U3 peasIbHOM KU3HU, (PU3UKHU, TEOMETPUH.

YucsioBbIE MOCIEI0BATEILHOCTH U IPOTPeCcCUm

Pacno3naBath apuMeTHUECKyl0 W T€OMETPUUYECKYIO MPOTPECCUU MPHU Pa3HBIX
croco0ax 3aJaHusl.

BBINONHATE ~ BBIYMCIIEHHS € HCNOJb30BaHHEM  (OpMYyJT  n-ro  4jeHa
apuPMETUIECKON ¥ TeOMETPUUECKON MPOTPECCH1, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl MOCIEI0BATEILHOCTH TOYKAMU Ha KOOPJIMHATHOM TJIOCKOCTH.

PemaTp 3agaun, CB3aHHBIE C YMCIIOBBIMHU MOCIEAOBATENLHOCTIMU, B TOM YHUCIE
3alaydl W3 pEAIbHOW JKU3HU (C HCIOJIb30BAHUEM KaJbKYJATOpPA, LHPPOBBIX
TEXHOJIOTHUH).



TEMATUYECKOEIIJNIAHUPOBAHUE

7 KIIACC
HaumenoBanue Konuuect OcHOBHO OcHOBHBIE BUJIbI ACSITEIBHOCTH 00YYAIOIIUXCS
paznena (Tembl) BO e
Kypca JacoB coJiepKaH
ne
Ywrcna 1 BEIYACIICHUS. 25 [TonsTHe CucTeMaTH3HPOBATH M 000TalIATh 3HAHUSI
PannonanpHbIe ynca paIroHaIbHOTO
—— 00 OOBIKHOBEHHBIX U JIECATUUHBIX JPOOSX.
Apupmernieckne CpaBHUBATH U YIOPAA0YMBATE IPOOH, IPe0OPa3OBHIBAs
JIEUCTBUS

Ipu HeOOXOTUMOCTHU JAECITUYHBIE TPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B IECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO

C palMoHaIbHBIMHU
JECATUYHYIO IPOOb.

yuciamu. CpaBHEHUE,

yHOps/04MBaHHC IpuMeHATH Pa3HO00Pa3HbIe CIIOCOObI H IPHEMbI
PAlMOHATIBHBIX YUCCIL. | pprqycnenns 3HaYeHNiA IPOOGHBIX BLIPAKEHHUI,
Crenenp CoJIep KaIUX OOBIKHOBEHHBIE U JI€CATUYHBIE JIPOOH:
C HaTypaJIbHBIM 3aMEHSTh NP HEOOXOAUMOCTH JIECATUUHYIO JIPOOhH
TI0Ka3aTelEM.

OOBIKHOBEHHOM M OOBIKHOBEHHYIO  JIECATUYHOM,
IPUBOJUTH BeIpaXXKeHUE K hopMe, Hanbosee yaoOHO! JIst
BBIUMCIIEHUH, TpeoOpa30BbIBATh APOOHBIE BBIPAXKEHUS Ha

Pemenne oCHOBHBIX
3a/1a4 Ha IpooH,

NPOLIEHTHI YMHOXEHHE U JIJICHUE JECATHIHBIX Ipo0eii K AeHCTBUSIM
C LEJIBIMU YUCIIAMHU.

13 peajibHON IIpUBOAUTH YHCJIOBbIE H OYKBEHHbIE TPUMEPDI

IPaKTHKH. CTEICHH C HaTypaJbHBIM ITOKa3aTeeM, OObSICHSS

3HA4YCHUA OCHOBAHU CTCIICHU M ITOKA3aTCJIA CTCIICHU,

[Ipu3Haku nenumocTu, . ;
HaXOJUTh 3HAUYCHUS CTENeHeH Buaa a” (a — mobdoe




PAa3I0KEHUS

Ha MHOKUTEINU
HATypaJIbHbIX YUCEI.
PeannHble

panMoHaIIbHOE YHCIIO, 1 — HATYPaJIbHOE YUCIIO).

ITonuMaTh CMBICI 3aITHCH OOJBIINX YHUCE C IIOMOIIIBIO
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3aBHCHMOCTH.
[Ipsimast u oOpaTHas
TIPOTTOPITMOHATEHOC
TH

JECATUYHBIX Apo0el u creneneit uncnal 0, npuMeHITh
UX B PEAIbHBIX CUTYyallUSIX.

IIpuMeHATH TPU3HAKYU IETUMOCTH, PA3JIOKEHHS Ha
MHOXXHTEIIN HATypaJbHBIX YUCE.

PemaTh 3a1a4M Ha 4acTH, IPOIICHTHI,

MPOMOPIIUH, HA HAXOXKJEHHE poOu (MPOIEHTA) OT
BEJTUYHMHBI U

BEJIMYMHBI 110 €€ JIpoOu (TIPOLIEHTY ), IpoOu (MPOIEHTA),
KOTOPBIM COCTABJISIET OJIHA BEJIMYUHA OT APYTOM.
IIpuBoauTH, pa3éMpaTh, OLEHUBATH PA3JIUYHBIC PEUICHUS,
3aMKCH PEIIeHUI TEeKCTOBBIX 3a/ad.

Pacno3naBaTh M 00BSICHATD, ONTUPASICh HA OTPE/ICIICHHS,
IPsIMO MPONOPIUOHAIBHBIE U 00PATHO MPOTOPIUOHAIBHbBIE
3aBUCUMOCTH MEX]y BEIMUYUHAMU; NPUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 PEaTbHOTO MHpPA, U3 JPYTUX
y4€OHBIX MPEAMETOB.

PemiaTh 1pakTUKO-OPUEHTUPOBAHHBIE 3a/lauyd  Ha
npoOu,  TPOILEHTH, MpsAMYyH0O U OOpaTHYIO
IIPOITOPIIMOHATIEHOCTH, TIPOTIOPIIHH

AnrebOpanueckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAKECHHSL.
[lepemenHbIe.
JlomycTtumele
3HAYCHMS
IIEPEMEHHBIX.
DopmyIIbL.

OguageTh anredbpandyeckoi TEPMUHOIOTHEN U
CHUMBOJIMKOH, MPUMEHATH €€ B IIPOIIECCe OCBOCHUS
yuebHoro marepuana. Haxonurhb 3HaueHHsI OyKBEHHBIX
BBIPKCHUH MPH 3aJIaHHBIX 3HAYCHUAX OYKB; BBITOHSTH
BBIYUCIICHUS 110 (hopMyiam.

BbInoHATH npeoOpa3zoBaHus LEJIOTO
BBIDAKEHHUSIT B MHOIOWIEH  NPUBEJICHHUEM




[IpeoGpaszoBanue

NOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.
BbINOJIHATH YMHOKEHUE OJJTHOYWIEHA HA MHOTOWIECH




OYKBEHHBIX
BBIPAXKEHHUI,
pPacKphITHE CKOOOK 1
NpUBEACHHUE

MOJI00HBIX CIaracMbIX.
CBoiicTBa CTEIICHU C
HaTypaIbHbIM
[IOKAa3aTeaeM.

MHOro4JICHBI.
Cnoxxenue,
BBIUMTAHHE,
YMHOXEHUE
MHOT'OYJICHOB.
PopMybl
COKPAILICHHOTO
YMHOXKEHUS.

Pasnoxenue
MHOTOYWICHOB Ha
MHOXHUTEHU

Y MHOTOWJIEHA HA MHOTOWJICH, MPUMEHATH (DOPMYJIbI
KBaJpara CyMMbI U KBAa/IpaTa pa3HOCTH.

OcymecTBJIATh Pa3I0KeHHE MHOIOYIECHOB HA MHOKUTEIH
IyTEM BBIHECEHHSI 32 CKOOKM OOILEro MHOXKHUTEIS,
npuMeHeHus1 (OpPMyJIbl Pa3HOCTH KBaJIpaToB, (GOpMYI
COKPAILIEHHOI'O0 YMHOKEHHSI.

IIpuMeHATH TpeoOpa3o0BaHUEe MHOTOUJICHOB JIS

pELIeHUs PAa3IMYHbIX 3a/1a4 U3 MATEMATHKHU, CMEXHBIX
IPEIMETOB, U3 PEaJIbHOM MPAKTUKH.

3HAKOMUTBHCH € HCTOPHEH PA3BUTUS MaTEMaTUKU

YpaBHEHHS U HEPABEHCTBA

20

YpaBHeHue, npaBuiIa
npeoOpa3oBaHUs
ypaBHEHMUS,
PaBHOCUJIBHOCTD
YpaBHEHUM.

Pemiates nuHeEliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMEHsAS MPaBWJIA IIEPEXO0A OT UCXOIHOTO
YpaBHEHUS K PABHOCUJIBHOMY €My 0oJiee MpOoCTOro
BHUJA.

HpOBepﬂTb, ABJIACTCA JIX KOHKPCTHOC YU CJIIO KOPHEM




JIunelHOE ypaBHEHUE
C OHOM IIEPEMEHHO,

YPaBHEHUSI.

Ioadupath npuMepsbI Map Yucell, IBISIOIMIMNXCS PEIICHHEM
JMHEWHOTO YPaBHEHUS C JIBYMsI IEPEMEHHBIMU.




pEILIEHNE JTUHENHBIX
ypaBHeHMU. Pemenue
3a/1a4 € MMOMOIIBIO
YPaBHEHUM.

JIuHeliHOE ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema
JBYX JIMHEUHBIX
YPaBHEHHMU C IBYMs
NIEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM IUJIOCKOCTH  Tpaduk
JUHEHHOTO ypaBHEHUS C JBYMs IE€PEMEHHBIMU;
MOJIb3YSICh TpauKOM, NPUBOAMTH NMPUMEPHI PELICHUS
YPaBHEHHUS.

Haxoauth pemeHue CHUCTEMBI JBYX  JIMHEHWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

CocraBiasiTh 1 pemiaTh YPaBHEHHE UIIU CUCTEMY
YPaBHEHHUM MO YCIIOBUIO 33/1a4H,

MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a4/1a41 MOJYYECHHBIN pE3yJIbTaT

Koopaunatel u

rpaduku. OyHKIIH

24

Koopannara Touku

Ha MPSIMOM.
YucioBwle
MIPOMEKYTKH.

Paccrosinue
MEXKY IBYMSI
TOYKaMH
KOOPJIMHATHOM
IPSIMOM.

[IpsamoyronbHas
cucrema
KOOpJMHAT Ha
IJIOCKOCTH.

M300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
COOTBETCTBYIOILIME 3a/IaHHBIM KOOpJIMHATAM, JIyYH,
OTPE3KU, MHTEPBAJIbL; 3alMChIBATh UX Ha aJire0panuyeckom
A3BIKE.

OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOUYKU
0 33JIaHHBIM KOOPJIMHATAM; CTPOUTH Tpa(UKU HECIOKHBIX
3aBUCUMOCTEMH, 3aJJaHHbIX (OpMYJIaMH, B TOM YUCJIC

C IOMOUIBIO HU(PPOBBIX JTAOOPATOPHIA.

I[IpuMeHsATH, H3y4YaTh NPeNMYLIECTBA,
MHTEPNPETHPOBATH IpadudecKkuil criocod
NpPEeJCTaBICHNS U aHaJIi3a pa3HO0Opa3HON KU3HEHHOM
uHpopmanuu.

OcBauBaTh MOHATHE (1)YHKIII/II/I, OBJIaZICBATh




[Tprmepsnl
rpaduKoB,
3aJTaHHBIX
dbopmynamu.
Urtenue rpadukon

(GYHKITMOHATBLHOW TEPMUHOJIOTHEH.
Pacno3naBate nuHeliHyo QyHKIUIO y=kx+b,

ONMCBHIBATh €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUU




pCaTbHBIX
3aBUCUMOCTEN.
[Tonstue pyHkuUn.
I'paduk pyskmm.
CaoiicTBa
(yHKUHUH.
JIuneitnas
byHKIMS.
[Toctpoenue
rpaduka JUHEHHON

GyHKUIHUU.

kod(pbunreHToB k u b.

Crpouts rpaduku JuHelHON QyHKUNUU, QYHKIHH }=|x|.
Hcnoab3oBaTh HH(PPOBBIE PeCYPCHI I TOCTPOCHUS
rpadukoB GYHKIHMA 1 U3yUEHUS UX CBOMCTB.

IIpuBoaUTH NPUMeEPHI JIMHENHBIX
3aBUCHMOCTEN B PEAIbHBIX MTPOLECCAX U
SIBJICHUSIX

I'padux pynxumm
y=l

[ToBTOpEHUE 1 00001LIEHNE IToBTOpEeHue Bri0MpaTh, NPMMEHATH OLIEHUBATH CIIOCOOBI
OCHOBHBIX CpaBHEHUS YKCEl, BBIYMCIICHU, TpeoOpa3oBaHui
MOHATUH U BBIPAKCHUU, PELLICHUS YPABHEHUM.

MCTOZ OB KypcCa

7 knacca,
0000111EHME 3HAHUN

OcymecTBJIsATh CAMOKOHTPOJIb BBIITOIHIEMBIX
JEUCTBUM U CAMOIIPOBEPKY PE3yJIbTaTa BIYUCICHUN,
peoOpa3oBaHui, NOCTPOEHUI.

Pemiats 3agaum u3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA VIS PELICHUS 3a/1a4 U3 IPYyTIuX
IIPEAMETOB.

Pemath TeKCTOBBIE 3a/]aUH, CPABHUBATH, BLIOUPATH
CNoco0bl pelIeHUs 3aa4n




OBILEE KOJIMYECTBO
YACOBIIOITPOT'PAMM
E
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8 KIIACC

HaumenoBanue Konnuect OCHOBHO OcCHOBHBIE BUIBI ICATEIBHOCTH O0yYarOIINXCS
pasnena (TeMbl) BO e
Kypca JacoB COZEpkKaH
ue
Yucna 1 BEIYUCIICHUS. 15 KBanpartnsiii @®opMyIMPOBATH O NMpe/ieJeHue KBaIPaTHOTO KOPHS U3

KBangpaTHeie KOpHU

KOpPEHb U3 YHCIIa.
[Tonstue 06
HpparuoHaIbHOM
qucie.
JlecsiTnuHbIC
IpUOIMKEHUS
UpparmoHaIbHbIX
quces.

JleNCTBUTENbHBI
€ uucJia.
CpaBHeHUE
JICICTBUTEIIbHBI
X YHCEI.

YpaBHeHUE BHJIA
x*=a. CBolicTBa
apudmeTryeck
UX

KBaJPaTHBIX
KOpHEM.

qucia, apI/I(l)MeTI/I‘-ICCKOFO KBaJIpaTHOT'O KOPHA.

IIpuMeHATH onepalyio U3BJICUCHHS KBAAPATHOTO KOPHS
W3 YKCIIa, UCMOJIB3YS TIPU HE0OXO0UMOCTH
KaJbKYJIATOP. OueHnBaTh KBAJPATHBIE KOPHU IICIIBIMU
YUCJIaMU U JECATUYHBIMU JIPOOSIMHU.

CpaBHI/IBaTb H YIIOPAJT0OIHUBATDL pallMOHAJIbHBIC

N UppairuOHAJIbHBIC YMUCJId, 3alIMCAHHBIC C
IIOMOIIBIO KBAJAPATHBIX KOpHGI?I.

HMccaenoBarh ypaBHEHUEX =@, HaXOJIUTHTOUHbIE U
npuOIMKEHHBIE KOpHU TTpH a>0.

HccaenoBars CBOMCTBA KBAJPATHBIX KOPHEH, TPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAHUEM KaJIbKYJIATOPA
(kommBIOTEpA).

Jloka3pIBaTh CBOICTBA apu(PMETHUECKUX KBAAPATHBIX
KOPHEM; IPUMEHATh X JUIsl IPeoOpa30OBaHUs

BBIpaXXEHU. BBINOJIHATH peodpa3zoBaHus

BBIPAKECHUM, COAEPKAIIMX KBAJAPATHBIE KOPHMU.




[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKCHU,
COJIepIKaIuX
KBaJIpaTHbIE KOPHU

Boipa:kaTh nepeMeHHbIE 13 TCOMETPUICCKUX U
buznyeckux Gopmyii.

BoIunciasiTh 3Ha4e€HUsl BEIPOKCHUM, COIEPKAIIIX
KBaJIpaTHBIC KOPHH, HCIIOJIB3YS IIPH
HEO0OXOIMMOCTHU




KAJIbKYJIATOP.

Hcnoan3oBath B X04€ PCHICHUS 3aaa4 3JICMCHTAPHBIC
MMpCaACTAaBJICHUSA, CBA3AHHBIC C HpI/I6JII/I)I(€HHI>IMH 3HAa4YCHUAMU
BCJINYHH.

3HAKOMHUTBHCH € UCTOPHEH PA3BUTHUS MAaTEMATUKHU

Yucra 1 BBIYUCIIEHUS.
CreneHs ¢ 1EIBIM
oKa3aTejieM

CreneHs ¢ eabM
[MOKA3aTEJIEM.

CranpaptHas
3aMuch Yncia.

Paszmepsr
00BEKTOB
OKPYIKaIoIIero
mupa (oT
AJIEMEHTaPHBIX
YaCTHII JI0
KOCMHUYECKUX
00BEKTOB),
JUTUTEITHFHOCTh
TIPOIIECCOB

B OKPY’KaroIleM MHUPE.
CBoiicTBa cTeNIEHU

C IICJIBIM ITOKa3aTCIEM

®opmMyanpoOBaTH ONpeIeIeHHe CTSIICHU C [IETBIM
TIOKa3aTesIeM.

HpeHCTaB.HﬂTb 3anmuch OOIBIINX U MaJIBIX
YuCCJI B CTaHJaPTHOM BHIC.

CpaBHUBATB YHuCJa U BEIIUYUHBI,

3aMMCaHHbIE C UCIIOIb30BaHuEM creneHu 10.
Hcnoab3oBaTh 3amMch YHCEll B CTaHAApPTHOM

BUJIC Il BBIPOXKEHUS pPa3MepoB OOBEKTOB,
JUTUTEIBHOCTHU MIPOLIECCOB B OKPYXKAIOIIIEM MUPE.
DopMyIMPOBaATh, 32ANIMCHIBATHL B CHMBOJIMYECKOH Gopme
Y WIJIIOCTPUPOBATH IPUMEPAMHU CBOIICTBA

CTENIEHH  C LEJIbIM ITOKA3aTEJIEM.

IIpuMeHATH CBOMCTBA CTENEHU JIJIs1 IPeOOpa3oBaHus
BBIPAKECHUM, COEPKAIIMX CTEIIEHU C LENBIM
IIOKA3aTeJIEM.

BoInoJHATH AeiicTBHUSA C YMCIaMU, 3alIMCAHHBIMU

B CTaHJIapTHOM BHJi€ (YMHOXEHHUE, JIeTICHUE,
BO3BEJICHUE B CTECTICHb)




AnreOpanueckue 5 KBanpatu Pacno3HaBaTh KBaJIpaTHbBIN TPEXUICH,
BBIPAKCHUS. BIN YCTaHaBIIMBATh BO3MOKHOCTb €T0
KBanparnsliil TpexusieH TPEXUJICH. pa30XKeHUsI HA MHOKHUTEH.

Pasznoxenue




KBaJIpaTHOTO
TpexujieHa

Ha MHOXUTCIIN

PaCKJIal[bIBaTI) HAa MHOKHUTE/IN KBaJIpaTHBIﬁ
TPEXHYJICH C HCOTPUIATCIbHBIM AUCKPUMHWHAHTOM

Anrebpandeckue
BBIPKEHUSI.

Adnrebpandeckas ApoOb

15

AnreOpandeckas
JPOOD.

Jonyctrm
18(S
3HAYEHUS
EPEMEHHBI
X,
BXOJISAIINX

B
anredpandecku
€ BBIPAKCHHUSI.

OcHoBHOE
CBOWCTBO
anredpandecKou
TpoOH.
Cokparmienue
Ipo0eit.
Cnoxenue
BBIUMTAHUE,
YMHOXXEHUE
JieNIeHne
anreOpandecKu

3anuceiBaTh aJII‘€6paI/I"I€CKI/Ie BBIPAKCHMU.
HaXOI[I/ITB 00yacTh OIIpCACIICHUA PAllMOHAJIBHOTO
BBIPAKCHHA.

BbINOJHATH YHCIOBBIE TTOJICTAHOBKH W BHIYHCIATH
3HaYeHue JpOoOH, B TOM YUCIE C TOMOIIbIO
KaJbKyJIaTopa. ®OpMyJIMpoBaTh OCHOBHOE CBOMCTBO
anreOpandeckor IpoOdu 1 MPUMEHSITh €T0 s
npeoOpa3zoBaHus IpoOei.

BbINOJHATH JeHCTBHUSA C aNredpandecKuMu Ipo0sMu.
IIpuMeHATH MpeoOpPa30BaAHNUSA BBIPAKECHUN IS
penieHus 3aaau.

BeipaxkaTs nepemMenHbie 13 Gopmyn (PU3NYECKHX,
reOMETPUUYECKUX, OIUCHIBAIOIINX OBITOBBIE CUTYALIUN)




X IpoOeii.
[IpeobpazoBanu
€ BBIPAKEHU,
COJepKaIInX
anreOpandecKu
e 1pobu




YpaBHeHUs u
HepaBeHCTBa. KBagpaTHbie
YpaBHEHHUS
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KBagparnoe
yYpaBHEHUE.
Hemnomnnoe
KBaJIpaTHOE
YpaBHEHHUE.
dopmyJita KOpHEH
KBaJIpaTHOTO
YpaBHEHHMUS.
Teopema Buera.

Pemenune
YPaBHEHU,
CBOJALLIUXCSA

K KBaJApaTHBIM.

Pacno3naBaTh KBaJipaTHbIC YPABHEHUS.

3anucbiBaTh (POPMYJIYy KOPHEN KBAJIPATHOTO
YPAaBHEHUS; peliaTh KBAJPaTHbIe YPABHEHUI—TI0IHbIC
u HenoHele. [IpoBoauTh npocTeiime uccae10BaHus
KBaJPAaTHBIX YPABHEHUM.

Pemarnb YPABHE€HHUS, CBOAIIMCCA K KBaApPaTHBIM,

C MOMOUIBIO NTPe0oOpa30BaHUN U 3aMEHOU
nepeMeHHoil. Ha0maonaTh 1 aHATU3MPOBATH CBS3b
MEXAY KOPHSAMHU U KO3((PHUIIMEHTaMU KBAaIPaTHOTO
YpaBHEHUH.

®opmyaupoBath Teopemy Buera, a Taxke 00OpaTHyIO -
TEOpEeMY, IPUMEHSATh 3TH TEOPEMBI JJIsl pEIEHUS 3a/1a4.

HpocTenmme Pemath TekcTOBBIE 321a4M AITeOpanyecKuM CIiocoOOM:
IpOOHO- MEPEXOAUTH OT CIOBECHOU (POPMYIUPOBKU yCIOBHUS
paMOHATBHBIC 3a/1a49M K are0pandecKoil MOIEH IyTEM COCTaBICHHS
YpaBHCHUAL. ypaBHEHWUSI; PEIIATh COCTABIEHHOE YPAaBHEHHUE,
PemmeHue MHTEPHPETUPOBATH PE3YJIbTAT.
TEKCTOBbIX 3a/1a4 € 3HAKOMHUTLCS ¢ MCTOPHEN Pa3sBUTHS ANreOphl
MOMOIIBIO
KBa/IPaTHBIX
YpaBHEHUI

YpaBHEHUS U 13 JInnerinoe Pacno3zHaBaTh JIMHEHBIE YPABHEHUS C JABYMSI

HepaBeHCTBA. CHUCTEMBI
YpaBHECHUU

ypaBHEHUE C IBYMsI
NIEPEMEHHBIMH, €T0

MNCPCMCHHBIMU.




rpaduk, mpuMepbl
perieHus
ypaBHEHUH B IIEIIbIX
qrcIax.

Pemenne CHUCTEM
JIBYX JIMHEWHBIX
YpPaBHEHUU C ABYyMS

CrpouTh rpa@uky JTUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HCIO0JIb3YS HM(POBBIE pecypchl.

Pazanuars IMapauICIIBHBIC U IICPCCCKAIOIIUCCA
MMPAMBIC 110 UX YPABHCHUSM.

Pemiatb cuctemsl IByX JIMHEHHBIX YPABHEHUH C JBYMS
MIEPEMEHHBIMU MOJICTAHOBKOM U CJI0KECHUEM.
Pemates npocreiime cucTempl, B KOTOPBIX OAHO




MEPEMEHHBIMMU.
[Tpumepsr
pEIIEHUS] CUCTEM
HEJIMHESHHBIX
YpaBHEHHUM

C AByMS
NIEPEMEHHBIMU.
I'paduueckas
UHTEpHIpeTalus
ypaBHEHUS

C AByMs
nepeMEHHBIMU

u CUCTEM
JIMHEHHBIX
YPaBHEHUU c
JBYMSI
NIEPEMEHHBIMHU.

Penienue
TEKCTOBEIX 3aJ1a4 C
IOMOIIBIO CUCTEM

Y3 YPABHEHUH HE SIBJIACTCS IMHEUHBIM.

IHpusoaurs rpau4ecKyro HHTEePHpPeTALnIo
pELICHUSI YpPAaBHEHUS C [JBYMS NEPEMEHHBIMH U
CUCTEMY PaBHEHHH C ABYMS IEPEMEHHBIMHU.

Pemarts TekcTOBBIE 3a7a4N anre6pa1/1qec1<I/IM CII0CO00M

YPaBHEHUU
YpaBHeHUs u 12 Hucnosbie DopMyJIMPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
HEPABEHCTBA. HEPABEHCTBA U UX WUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MPSMOM,
Hepasencrsa CBOWCTBA. T0KAa3bIBATh aJIT€OPaAUECKU.

Hepasenctso ¢

IIpuMeHATH CBOMICTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.




OJHOM NEPEMEHHOM. PemiaTe nuHElHbBIE HEPABEHCTBA C OJHOM ITEPEMEHHOM,
n300paxaTh pelieHne HEPaBEHCTBA HA YHUCIIOBOM MIPSMOM.

JIuneinple
HEpPAaBEHCTBA C PemaTp cucteMbl TMHENHBIX HEPABEHCTB, U300paKaTh
OJIHOU IIEPEMEHHOMN pelLIeHUE CUCTEMBI HEPABEHCTB Ha YUCIIOBOU MPSAMOM

U UX PEIICHUE.
Cucremsl




JIMHEHHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHON U UX
pElIEHHUE.

Nzobpaxenue
pelIeHus
JIMHEWUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha
YHCJIIOBOW MPSIMOU

OyHKIUH.
OcHoOBHBIE
HOHSATHUS

[Tonsitue hyHKIUU.
OO0iacThb
oTpeIeTICHUS U
MHOKECTBO
3HaYCHUN (DYHKIIIH.

Crioco6bl

3a1aHus
byHKIMHA.

I'padux pyHKUIHM.
CaoiicTBa
byHKIINN, UX
oTOOpakeHue

Ha rpaguxke

Hcnoan3oBaTh PyHKIIMOHAIBHYIO
TEPMHHOJIOTHIO U CHMBOJIUKY.

Boruncasitb 3HaYenust (yHKIMIA, 3a1aHHBIX
dbopmynamu (pu HEOOXOAUMOCTH UCIIOJIH30BATh
KQJIbKYJISITOP); COCTABJSATH TA0JAMIbI 3HAYEHNH
byHKIHY.

CrpouTs no TOYKaM rpaguku QyHKIUN.

OnuceiBaTh CBOMCTBA ()YHKIIMHU Ha OCHOBE €€
rpaduueckoro npeacTaBiICHUs.

Hcnoan3oBaTh PYHKIIMOHAIBHYIO

TEPMHUHOJIOTHIO H CUMBOJIUKY.

HccaenoBath npumepsl rpauKkoB, OTPAKAIOIIUX PeallbHbIC
IIPOLIECCHI U SIBJICHHUS.

HpI/IBOZ[I/ITb IMPUMEPLI ITPOICCCOB U SIBIICHUU C 3aJaHHBIMH




CBOMCTBaMU.

Hcnosib30BaTh KOMNBIOTEPHBIE MPOTPAMMBbI
JUIS TIOCTPOCHUS TpapuKoB PyHKINN U
U3YYCHHUS UX CBOHCTB




DOyHKINH.
Yucnosnle
byHKIIMN

Urenue u
IIOCTPOEHUE
rpa@uKoB QyHKIMIA.
[Tpumeps rpadukoB
byHKIIHH,
OTpaXKAFOIINX

PE€albHbIC IIPOICCCHI.

OyHKINH,
OIMCHIBAOIIINE
OpSIMYIO U
o0paTHy0
IPOIOPLUOHAIIBHBIE
3aBUCUMOCTH, UX
rpadukH.

I'padux bynxumm

2

y=x".
DOyHKIUU

2 49—
V=X, V=X,

y=x,y=x
rpaduueckoe
peuieHue

YPaBHEHUU U

Haxoauts ¢ noMombio rpadguka QyHKINY U 3HAUCHUE
OJIHOM U3 pacCMaTPUBAEMBIX BEJIUYMH 10 3HAYCHUIO IPYIrOM.

B HecnmoxkHBIX Ciiydasx BbIPaKaTh (pOPMYJI0H
3aBHCUMOCTDb

MCIKAY BCIIMYMHAMMU.

OnuceIBaTh XapaKTCPp UBMCHCHUA O,IIHOﬁ
BCINYHUHBI B 3aBUCHUMOCTH OT U3MCHCHU I[perfI.

Pacno3naBaTth BUBI M3y4aeMbIX (DYHKIIUM.
IHoka3bIBaTh CXEMATHYECKH IT0JI0KEHNE HA KOOPAUHATHON
IJIOCKOCTH rpaduKoB QYHKIMHA BUAA: Y=X°, y=X,

y=_ s, y=lxl.

HUchionb3oBaTh GyHKIHMOHAJIBHO-TPadpuUecKHe
NPeACTABJICHUS [JISl PELICHUS U UCCIIEIOBAHMS
YPaBHEHUU U CUCTEM YPABHEHUM.

IIpuMeHsaTH HU@pPOBBIE pecypehbl I
nocTpoeHus rpapukoB GyHKIUMA




CHUCTEM YPaBHECHHM

[ToBTOpEeHue 1 06001IeHNE

[ToBTOpEHue
OCHOBHBIX
MOHATUU U
METOJ0B KypCOB
7 1 8 KJ1accoB,
00001IEHHE
3HaHUM

Bri0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YuCell, BBIYMCIICHUI, TPeoOpa30BaHuil BbIPAXKEHUH, pEeLIEHUS
YPaBHEHHU.

OcymecTBJIATH CAMOKOHTPOJIb BHITIOTHAEMBIX JICUCTBUM

Y CaMOIIPOBEPKY pe3yJibTaTa BRIUUCICHHM, TPeoOpa3oBaHUH,




IIOCTPOCHUH.

PemaTp 3agqaum 3 peajibHOM )KM3HU, IPUMEHATH
MaTeMaTHUYeCKUEe 3HaHUs JJIs PelleHus 3a7a4 U3 Jpyrux
IPEIMETOB.

PemiaTh TekCTOBBIE 32/1a4H, CPDABHUBAThH, BLIOUPATH
CIoco0bl pelIeHus 3aauu

OBLIEE KOJIMYECTBO
YACOB I1O
I[TPOI'PAMME
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9 KIIACC

Haunmenosanue Komnuect OcHOBHO OcHOBHBIE BUIBI ICATEIBHOCTH O0yYarOIIHXCSI
pazzena (TeMbl) BO e
Kypca 4acoB CoJIepKaH
ne
Ywucna 1 BEIYUCIICHUS. 9 PammmonaneHabie Pa3BuBaTh npejacraBjieHUs O YMCIIAX: OT MHOXKECTBA
JlelicTBUTENIBHBIE 4yucia, HaTypaJIbHBIX YUCEI 10 MHOKECTBA AEHCTBUTEIIBHBIX
yucia VMppalrOHaIbHbIC yucelsl. O3HAKOMHUTBCS ¢ BO3MOKHOCTBIO MIPEACTABICHUS

quciia, KOHCYHBIC

1 0ECKOHEYHBIE
JECATUYHBIE JPOOH.
MHO0KeCTBO
JIECTBUTEIILHBIX
YHCe;
JICHCTBUTEILHBIC
YyHclIa KaK
OCCKOHEYHEIE
JECATUYHBIE POOH.
B3aunmHOoOHO3HAYH
0€ COOTBETCTBHE
MEKy MHOKECTBOM
JICUCTBUTEIIBHBIX
YHUCeNn U
MHO>KECTBOM TOYCK
KOOPJIWHATHOM
MPSMOI.

JEHUCTBUTEIHHOTO YKCIIa Kak 0ECKOHEUHOM IeCITHUHON
IpoOu, MPUMEHSITh JCCATUYHBIE TPUOIKEHUS
pallMOHAJILHBIX ¥ UPPALIMOHAIBHBIX YUCET.

MN300paxaTh NCICTBUTENBHBIC YMCIA TOUKAMH
KOOPJAWHATHOMW MPSIMOM.

3anuceiBaTh, C)ABHUBATH U YIOPSAA0YMBATH
JlencTBUTENBHBIC YHCIIA.

BbInoHATH, cOYeTass yCTHbIE U TUCbMEHHBIE TPUEMBI,
apupMeTnYecKUe IelCTBUS C PAMOHAIBHBIMU YHCIIAMU;
HAXOJAUThb 3HAUYCHUS CTENICHEN C LEIBIMUA MOKA3aTEISIMU

Y KOPHEW; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX
BbIpakeHui. [loayuynTh npeacraBjieHue O 3HAYUMOCTH
JEUCTBUTENBHBIX YMCEI B IPAKTUYECKON IEATEIIBHOCTH
YEII0BEKA.

AHaJII/I3I/Ip0BaTL " JeJ1aTh BbIBOAbI O TOYHOCTHU
HpI/I6J'II/I)KCHPI51 IlGﬁCTBHTGJII)HOI‘O quciia IIpyu pCiCHUn




CpaBHenue 3a/1a4.
JEUCTBUTEIIBHBIX OKpyrasiTh AeCTBUTENbHBIC YUCIIA, BHINOJIHATD
quces, NPUKUJKY pe3yJibTaTa BIYUCICHUN, OLEHKY 3HAaUCHU

apupMeTuyecKue




JICUCTBUS

C
I[GﬁCTBHTE?JIBHBIM
N YHUCJIaMMU.

[Tpubnmxennoe
3HaYCHUE
BEJIMYMHBI,
TOYHOCTb
IpUOIKEHHUS.

Okpyrienue yucen.
IIpukunaka u oneHka

YU CIIOBBIX BBIpa)KeHI/II‘/’I.

3HAKOMHMTBCS ¢ HCTOPHEH PA3BUTUS MAaTEMATUKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHeHUA U 14 JIunerinoe OcBauBartp, 3alIOMMHATH U IPUMEHATH rpaguuecKkue
HEPABEHCTBA. Y paBHEHUS YPaBHEHHE. MeTOABI IIPYU PEIICHUY YPABHEHUM, HEPABEHCTB U UX
C OJIHOM MIEPEMEHHOM Pemenue CHCTEM.
YPaBHEHHH,
CBOJSLLIXCS Pacno3naBarsb Liesbie U IpoOHbIE ypaBHEHUSI.

K JIMHCHHBIM.
KBagpatHoe
ypaBHEHUE.
Pemienue
YpaBHEHUH,
CBOJISIIAXCS

PemiaTe J1MHelHbIE M KBAIPATHBIC YPABHEHUS,
YpPaBHEHHUS, CBOASIINECS K HUM, TPOCTENIINE
JIpOOHO-paIMOHANIbHBIC YPABHEHHUS.

IIpensiaratb BO3MOXKHBIE CIIOCOOBI PEIICHHS] TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3a]1a4U
pa3HBIMU CIIOCOOaMHU.




K 3HAKOMUTBHCS ¢ MCTOPHEH Pa3BUTHUSI MaTEeMAaTUKU
KBaJIPaTHBIM.
bukBagpatn
bIC
YpaBHEHHS.

[Tpumepsl
pelLIeHus
YpPaBHEHUM
TpEThEN

Y 4YETBEPTOMN CTENEHEN




pa3iIoKEeHUEM
Ha
MHOXUTEH.

Pemenne

JPOOHO-
palMoOHaIBHBIX
YPaBHEHHU.
Penienue TeKCTOBBIX
3a71a4
anreOpandecKuM
METOJIOM

YpaBHeHUs U
HepaBeHCTBa. CHUCTEMBI
YpaBHEHUI

14

YpaBHeHne Cc
TIBYMSI
NEPEMEHHBIMH |
ero rpaduk.

Cucrema nByx
JIMHENHBIX
YPaBHEHUI C ABYMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHCTEM JBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX
JIMHEWHOE, a IPyroe
— BTOPOM CTEIICHH.

OcBauBaTh U NPUMEHATH PUEMBI PEIICHHS CUCTEMBI
JBYX JJMHEVHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Y CHUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJHO
YPaBHEHHUE HE SIBJISICTCS JIMHEUHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpaHUECKHE
NPEJICTABICHUS [Tl PellleHUus1 M MCCIeI0BaAHUS
YPABHEHUM U CUCTEM.

AHAJTH3UPOBATH TEKCTHI 32124, pemaTh X
anreOpanveckuM CrocoOOM: MePeXoANTh OT CIOBECHOMN
(bOopMyIIMPOBKH YCIOBHS 3a/1a4H K alreOpandeckoil MoJIeu
MyTE€M COCTaBJICHUS] CUCTEMbI YPaBHEHUI; pelmaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUI; HHTEPNPeTHPOBATH
pe3ynbTar.

3HAKOMUTHCA C HCTOpHeﬁ pa3sBUTHUA MAaTCMAaTUKU




I'paduueckas
HUHTEPIpETaLUS
CHCTEMBI
YPaBHEHUM

C IBYMSI
niepeMeHHBIMHU.
Penienne TeKCTOBBIX




3aja4

anreOpanyecKkum

croco0om
YpaBHEHUS U 16 Yucnosbie Yurarthb, 3aIUCLIBATH, IOHUMATh, MHTEPIPETHPOBATH
HEPABEHCTBA. HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHUIO.
Hepasenctaa CBOMCTBA. BoinoaHATH peoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH

. 11 TpeoOpa3oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.

JIunennbie

HEPABEHCT Pacno3zHaBaTh JIMHEHHBIE U KBaJPAaTHbIE HEPABEHCTBA.

Ba Pemiate iuHelHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX

. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
C OJTHOU
a . KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAaTh
IIEPEMEHHOU U UX
MTOJIyYEHHBIE PELICHUSI.
peLIeHue.

Cucremsl JIMHEHHBIX
HEPABEHCTB C OJIHOM
IIEPEMEHHOU U UX
pelIeHue.

KBagpartusie
HEPABEHCTBA U UX
pelICHHUE.

I'paduueckas
UHTEPIpETAINS
HEPABEHCTB U
CUCTEM HEPABEHCTB
C IByMsl

N300paxkaTh pelieHre HEPaBEHCTBA U CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSMOH, 3alIUCHIBATH PEIICHUE C
MTOMOIIbIO CUMBOJIOB.

PemaTh KkBagpaTHbIe HEPABEHCTBA, UCIIONB3YS
rpadguyeckue mpeacTaBIeHuUs.

OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PELLICHUU
pa3IMYHBIX 33J]a4, B TOM YHUCJI€ TPAKTHKO-
OpPUEHTUPOBAHHBIX




INCPEMCHHBIMHA

OyHKIMU

16

KBanparuunas
byHKIUA, ee
rpaduk

51 CBOWCTBA.
[Tapa6oua,
KOOPJIMHATHI
BEPIIMHBI MapadoJibl,
0Ch

Pacno3naBath BUIBI N3y4aeMbIX (QYHKIIHI;
WLIIOCTPUPOBATH CXeMATHYeCKHU, 00bSICHATH
PacCIIOIOKEeHUE Ha KOOPIMHATHOM TIOCKOCTH TpaduKoB

k
bynxunit Buna: y=kx, y=kx+b, y=x , y=x7,




Cummerpun
napabonsl. ['paduku

byHKIMIA:

k

v=kx, y=kx+b,y=,
N R T _
YyEXL,Yy=EXLYyE T, YT

x| i

y=x’, y= 1, y=|x| B 3aBUCUMOCTH OT 3HAYCHUI
K03(PUNMEHTOB; ONMUCHIBATH UX CBOMCTBA.

Pacno3naBaTh KBagpaTHUHYIO (PYHKITHIO 11O

dopmyie. [IpuBOAUTH MPUMEPBI KBaIPATUYHBIX
3aBUCUMOCTEN U3 peasibHOM KU3HU, QU3HKH,

T€OMETPHH.

BoisaBasiTh 1 0000111aTH 0COOEHHOCTH Tpaduka
KBaApaTuuHON QyHKIMHU y=ax*+bx+c.

CrpouTh M N300paxkaTh cXeMaTHYeCKHU rpapuKku
KBaIPAaTUIHBIX (DYHKIMHA, 3aJaHHBIX (OPMYyITaMH BUIA
y=ax’, y=ax*+q, y=a(x+p)’, y=ax’+bx+c. AHAIM3UPOBATH U
NPUMEHATHh CBOMCTBA U3YUYCHHBIX (PYHKIMN I UX
MOCTPOCHHS, B TOM YHCJIE C OMOIIBIO0 IU(POBBIX PECYPCOB

YuciioBeie
OCJIEI0BATEILHOCTH

15

[TonsTue uncioBou
MOCJIEIOBATEIBHOCT
u. 3aanue
ITOCJIE/IOBATEIBHOCT
Y PEKYPPEHTHOMU

dbopmyoit

u GhopmyIoii n-
ro 4ieHa.

Apudmernueckas u
reoMeTpuyecKas
IIPOTPECCUMN.

DopmyIibl n-TO

OcBauBarthb 1 NPUMEHATDb HHICKCHBIC 0603H3‘16HI/IH,
CTPOUTDH P€UYEBLIC BbICKA3bIBAHUA C HMCIIOJIb30BAHUEM
TCPMUHOJIOTHH, CBSI3aHHOM C MOHSATHEM
IIOCJIICAOBATCIIBHOCTH.

AHaJIM3UPOBATHL (HOPMYILY /1-TO WIECHA
MOCJIEIOBATEIbHOCTH WU PEKYPPEHTHYIO (POPMYITY

¥ BBIYMCJISITh YIEHBI I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU HOpMYyJIaMHu.

YcranaBiaMBaTh 3aKOHOMEPHOCTh B IOCTPOEHUU
MOCJIEIOBATENBHOCTH, €CJIU BBIMMCAHBI IEPBBIE
HECKOJIBKO €€ YJICHOB.

Pacno3znaBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU MPH Pa3HBIX CIIOCO0AX 3aJaHusl.




qjieHa
apudMeTUuIeCcKon




"
F€OMETPHUUECKOM
IIPOTPECCUH,
CYMMBI MIEPBBIX /1
YJICHOB.

N3o0paxenue
YJIEHOB
apudMeTUuIeCcKon
Y TEOMETPUUECKOU
IpOrpeccuu
TOYKaMHU Ha
KOOPJIMHATHOMU
IJIOCKOCTH.
JIuHelnbIi

u
OKCIIOHCHIIUAJIBLHBIN
pOCT.

CnoxHbI€ TPOLEHTHI

PemaTsp 3a1auu ¢ ucnosb3zoBaHueM (GopMyJ #-ro yieHa
apu(PMETHIECKON ¥ TEOMETPUUECKON MTPOTPECCH, CYMMBI
MIEPBBIX 71 YIEHOB.

HN300paxaTh WieHbl TOCIEA0BATEIILHOCTH

TOYKaMU Ha KOOPJMHATHOM MIOCKOCTH.

PaccmaTpuBath nmpuMepbl NpPOUECCOB M SIBJCHUH U3
peaNbHOW KW3HM, WJUIIOCTPUPYIOLIME HW3MEHEHHE B
apu(pMETHUYECKOIN MPOrpeccru, B reOMETPUUECKON
IIPOTPECCUH; U300paKaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3agaum, cBsI3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATEILHOCTSAMHU, B TOM YHCIIE 3a/1a4U U3 PEabHOU
’KU3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOTUN
(3M1EKTPOHHBIX TA0JIUL, TPaUUECKOro KaIbKyJIsITOpa U
T.11.). PemiaTe 3a7a4n Ha CI0KHBIE IPOLEHTHI, B TOM
YUCJIE 3a/1a4U U3 PEaNbHON MPAKTHUKH (C UCIIOIb30BAaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBCS € UCTOPHEH Pa3BUTUS MAaTEMATUKU

[ToBTOpEHUE,
000011I€eHNE,
CHCTEeMAaTH3aIus
3HaAHUM

18

Yucna u
BBIYMCIICHHS
(3amuch, CpaBHEHUE,
JIEUCTBUS

C
JIEHCTBUTEILHBIM
1 YHCJIaMHU,

OnepupoBaTth NOHSATUSIMHU: MHOXKECTBO, IOJIMHOXECTBO,
oTiepalnvy HaJ MHOKECTBAMH; HCMOJIb30BaTh Ipaduieckoe
MPECTaBICHUE MHOXKECTB ISl OMIMCAHUS PEaTbHbIX
MPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]a4 U3 APYTHUX
y4eOHBIX NMPEIMETOB.

AKTYyaJu3upoBaTh TEPMUHOJIOTHIO 1 OCHOBHbIE
NeHCTBHS, CBI3AHHbIE ¢ YMCJIAMH: HATYPAIbHOE




YHUCIIOBas MpsMas; YHCII0, IPOCTOE U COCTABHOE YUCIIA, AEIUMOCTD
IPOLIEHTHI, HaTypaJIbHbIX

OTHOLLEHMUS,
IPONOPLNY;




OKpYTJICHHUE,
pUOIIKEHNUE,
OLICHKA; peIICHHE
TEKCTOBBIX 33124
apru(MeTHIECKUM
CrocoOom)

quCell, IPU3HAKU EITUMOCTH, LIEJI0€ YNUCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAS U JAeCSITUYHAs APOOU, CTAaHIAPTHBIN BHU]L
qrcina, apupMeTHIEeCKH KBaApaTHBIA KOPEHb.

BoInoHATH eiicTBUSA, CPABHUBATH U YIIOPAA0YUBATH
4ucia, MPeaCTaBIATh YUCila Ha KOOPAUHATHOM MPSMOH,
OKPYIJIATB YNCJIA; BBIMOJIHATH MPUKUAKY U OLIEHKY
pe3yabTara BIYACICHUMN.

PemaTh TekcToBBIE 3a0aUH apUPMETHUECKUM
cnocobomM. PemiaTe npakTuyeckue 3agavm,
coeprKalue MpOLEHTHI, 10U, YaCTH, BEIPaXKaroue
3aBUCHMOCTH: CKOPOCTh —BPEMA—PACCTOSIHUE, LIEHA—
KOJIMYECTBO—CTOUMOCTb, 00bEM PaOOThI-BpEMsI—
IIPOU3BOIUTEIIBHOCTD TPYA.

Pa30oupare peanbHble )KU3HEHHBIE CUTYALIUH,
(popmympoBaTh UX Ha A3BIKE MATEMATHUKU,

HaxXoAUThb PCIICHUC, IIPUMCHSIA MaTeMaTUUYCCKUI arrapar,

HHTEPIPETHPOBATH PE3yJIbTAT

Anrebpanyeckue
BBIPKCHUS
(mpeobpazoBaHue
anre0pandecKux
BBIPAKCHU,
JOITYCTUMBIC
3HAYCHMUS])

OnepupoBaTh NOHATHAMM: CTEIIEHD C LEIBIM
noKasaresieM, apu(pMeTUYECKU KBAJPATHBINA KOPEHBD,
MHOT'O4JIEH, ajiredpanyeckas Apoob, TOXKIECTBO.

BbInoJHATH OCHOBHBIE 1€ CTBHSI: BBITTOIHSTh
pacueTsl o GpopMysaM, MPeoOPa30BLIBATH 1IEIIbIE,
TPOOHO-pAITMOHAIIBHBIE BBIPAKEHUS U BRIPAKECHHUS C




KOPHSIMH, PEAJIM30BBIBATH Pa3J10:KEHNE MHOTOYJICHA Ha
MHOXXHUTEIIH, B TOM YHCJIE C UCTIOIB30BaHHEM (hOPMYIT
Pa3HOCTHU KBAJAPATOB U KBAJIpaTa CyMMBI U Pa3HOCTH;
HaXOJIUTh




JOITYCTUMBIE 3HaYEHUSI IEPEMEHHBIX I IPOOHO-
PalMOHAIIBHBIX BBIPAXKEHUM, KOPHEN.

MoaeaupoBaTth ¢ TOMOINIBIO (POPMYIT pealibHbIe
MIPOIIECCHI U SIBJICHUS

DOyHKINU
(mocTpoeHue,cBoiic
TBa U3YUYECHHBIX
byHKIIHIH;
rpaduyueckoepenieH
W€ YPABHEHUMN U UX
CHUCTEM)

OnepupoBaTbnoHATUAMM  PYHKIIUS, TpadUKDYHKITN
U, HyJ U QyHKIIAWA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,
IPOMEKYTKU BO3pACTaHus, yObIBaHMSI, HANOOJIBIIICE

MHaNMEeHbIlIee3HaYCHUSA (D YHKITHH.
AHAJIM3MPOBATH,CPABHUBATH,00CYKAATHCBONCTBA
(GyHKUUNA, CTPOMTH UX TpadUKH.

OnepupoBaTbOHATHAMM TIPAMASIIPONOPLIOHAIBH
0CTb, 00paTHas MPONOPLUUOHAIBHOCTD, TUHEITHAS
byHKIMs, KBaApaTHuHas GpyHKUuMs, napaboa,
runepOona.

Hcnoab3oBath rpaduKu 1151 ONPENCIICHUS
CBOJICTB,

IIPOLIECCOBU3aBUCUMOCTEN, IVISIPECIICHUA3AIAUN3
JIPYTUX Y4eOHBIX MPEIMETOB U pPeaJTbHOM KU3HMU;
MOJEJIUPOBATH
CHOMOLIBIOTpaMKOBPEATbHBIEIPOLECCHIUBICHHUS.
BripaxkaTbdopMy1aMU3aBUCUMOCTAMEK Y BEIINYN
HaMU




OBLIEE KOJIMYECTBO
YACOBIIOITPOI' PAMME

102

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoimyecTBoyacos DJIEeKTPOHHbIE
Ne HaumeHoBaHnuepasaeioB u (ndpoBbIe)
n/n TEeMIIPOrPpaMMbI Bceero Kontpoabubiepadorsl | IlpakTnueckuepadoTsi P
o0pa3oBaTe/ibHbIepeCcypChl
| Ypcna ¥ BEIUMCIICHUS. 25 1 bubmnoreka IJOK
ParmonansHeie yucna https://m.edsoo.ru/7f415690
bu6mmoreka [IOK
2 AJIreOpantieCKHCBbIpRKCHHA 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PaBHEHHS H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadukmu. 24 1 bu6nuoreka [IOK
OyHKIUU https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> lostoperne 1 06obmerme 6 ! https://m.edso0.ru/7f415b90
OBULIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME



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 KUIACC

KoanuecTBouacos DJIeKTPOHHbIE
Ne HanmeHnoBaHnuepasnejioB (mudpoBbIe)
n/n TeMIIPOrpaMMbl Bcero Kontpoabubiepadorsl | IIpakTnyeckuepadoTsl
o0pa3oBaTebHbIEPeCypPChl
i Yuciia 1 BEIYKCIICHUS. 15 bu6nuoreka [JOK
KBanpaTtHbie kopHH https://m.edsoo.ru/7f417af8
) Yucna u Beruncienus. CTeneHs ¢ 7 bubmuoreka [JOK
LIEJIBIM [T0Ka3aTelIeM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKueBbIpasKECHHS. 5 1 bu6muotexa LIOK
KBagpatHeIiTpEXUIEH https://m.edsoo.ru/7f417af8
4 AnrebpandyecKueBbIPAKEHHUS. 15 | bubnuorexa [{OK
AnreOpanueckasapoob https://m.edsoo.ru/7f417af8
VYpaBHEHUs U HEPABEHCTBA. bubnuorexa [JOK
5 15 1
KBanpatHbie ypaBHeHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHUs U HEPABEHCTBA. 13 bubnuorexa [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHU U HEPABEHCTBA. 12 1 bubnnorexa [IOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 DyHKuHH. OCHOBHAICTIOHATHS > https://m.edsoo.ru/7f417af8
bub6nuoreka [JOK
0 Pynxiun. HucnosriedyHKim ? https://m.edsoo.ru/7f417af8
bubnnorexa [HOK
2
10 Hosropenue n 0bodmenne 6 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOIT'PAMME



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

9 KUIIACC

KosanvecTBouacos JJIeKTPOHHbIE
Ne HanmeHnoBanuepasieios u (mudpoBbIe)
n/m | TeMIporpaMmbl Bcero Konrpoabsnsiepadorsl | IlpakTnyecknepadorsl P
o0pa3oBaTeJbHbIEpeCypChl
i Yuciia ¥ BEIUKUCIICHUS. 9 bu6mmoreka [JOK
JleicTBUTEbHBIC YUCTIA https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. 14 1 bubnmnoreka [JOK
YpaBHEHHUs C OHON IEPEMEHHON https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmuorexa [JOK
Cucremsl ypaBHeHUNI https://m.edsoo.ru/7f419d08
4 YpaBHEeHUS 1 HEPABEHCTBA. 16 | bubmuorexa [JOK
HepasencrtBa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 o 16 1
YHiHHI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucoBbIenocIeI0BaTEIbHOCTH 15 1 hits://m_edsoo.rw/7f419d08
7 IToBTOpenue, 06o0ICHNE, 18 1 bubmmoreka LIOK
cUCTeEMaTHU3aLIMI3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[NPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KosnuecTBO 4acoB
JaTauzyu | DJexkTpoHHblenudpoBbieodOpa3oBaTe
Tema ypoka Bce | KonrpoibHbie IIpakTU4eckune
n/ eHus JIbHbIEpPeCypChl
o ro padoThI padoThI
[TonsATHEpPALINOHAIEHOTOYMCII
patt 1 https://m.edsoo.ru/f9344fed
a
Apudmernueckue I1eHCTBUS
1 https://m.edsoo.ru/67d29ebc
C paIMOHATLHBIMHU YUCIIAMH
Apudmernueckue aeiicTBUL
pd A 1 https://m.edsoo.ru/12a611fc6
C paIMOHATLHBIMHU YUCIIAMH
Apudmernueckue aeiicTBUL
pd A 1 https://m.edsoo.ru/d1ed825¢

C palilMOHAJIbHBIMU YUCJIaMU

Apudmernueckue neicTBus
C palMOHAILHBIMHU YUCIAMH

https://m.edsoo.ru/64d7baab

Apudmernueckue neicTBus
C pallMOHAJIBLHBIMU YUCIAMU

https://m.edsoo.ru/7e666ef9

CpaBHenue,
YIOPSA0YMBaHNEPALIHOHATIBH
BIXYHCEII

https://m.edsoo.ru/ff5e7a8e

CpaBHeHue,
YOS AOYMBAaHUEPALIMOHAIEH
BIXYHNCEJI

https://m.edsoo.ru/37114dbl

CpaBHenue,
yHOpsA0YMBaHUEPALMOHAIbH

https://m.edsoo.ru/cbal49bb



https://m.edsoo.ru/cba149bb
https://m.edsoo.ru/37114db1
https://m.edsoo.ru/ff5e7a8e
https://m.edsoo.ru/7e666ef9
https://m.edsoo.ru/64d7baab
https://m.edsoo.ru/d1ed825c
https://m.edsoo.ru/12a61fc6
https://m.edsoo.ru/67d29ebc
https://m.edsoo.ru/f9344fe4

BIXYHUCCII

Creness ¢

10 https://m.edsoo.ru/5481ee5f
HaTypaJbHBIMIIOKA3aTelIeM
Crerensn ¢

11 https://m.edsoo.ru/e61a7dea
HaTypaJbHBIMIIOKA3aTelIeM
Crerensn ¢

12 https://m.edsoo.ru/bbd9fce4
HaTypalbHBIMIIOKa3aTelleM
CreneHs ¢

13 https://m.edsoo.ru/1eee9d8f
HaTypalbHBIMIIOKa3aTelleM
CreneHs ¢

14 https://m.eds00.ru/9¢63e356
HaTypaJlbHBIMIIOKA3aTeJIEM
Pemnrenrie oCHOBHBIX 3a7a4 Ha

15 JIpOoOH, IPOIICHTHI U3 https://m.edsoo.ru/d4bd3736
peanbHON MPAKTUKHU
Pemnrenne ocCHOBHBIX 3a7a4 Ha

16 IpoOu, MPOLEHTHI U3 https://m.edsoo.ru/e45b6b9a
peanbHON MPAKTUKHU
Pemmenne ocCHOBHBIX 33714 Ha

17 IpoOu, IPOLIEHTHI U3 https://m.edsoo.ru/b23¢8519
peanbHON MPAKTUKHU
Pemienue ocHOBHBIX 3aJa4 Ha

18 IpoOu, IPOIIEHTHI U3 https://m.edsoo.ru/d8c56f58
peanbHOM MPaKTUKU
[Ipu3Haku neaIuMocCTH,

19 Pa3IoKEHUS HA MHOKUTEIIN https://m.edsoo.ru/fc66dc66
HaTypaJIbHBIX YHCET

20 [Ipu3Haku neamMocTH, https://m.edsoo.ru/5527¢756



https://m.edsoo.ru/5527c756
https://m.edsoo.ru/fc66dc66
https://m.edsoo.ru/d8c56f58
https://m.edsoo.ru/b23c8519
https://m.edsoo.ru/e45b6b9a
https://m.edsoo.ru/d4bd3736
https://m.edsoo.ru/9c63e356
https://m.edsoo.ru/1eee9d8f
https://m.edsoo.ru/bbd9fce4
https://m.edsoo.ru/e61a7dea
https://m.edsoo.ru/5481ee5f

PAa3JI0KCHUA HAa MHOXKXHUTCIIN
HaTypaJIbHBIX YHUCCII

PeanbHbIe 3aBUCUMOCTH.

21 [Ipsimast u oOpaTHas https://m.edsoo.ru/67f1{fb3
MIPOTTOPITHOHAIEHOCTH
PeanbHbIe 3aBUCUMOCTH.

22 [Ipsimast u oOpaTHas https://m.edsoo.ru/ae9c6a83
MIPOTIOPITHOHAIEHOCTH
PeanbHbie 3aBUCUMOCTH.

23 [Ipsimas u oO6paTHas https://m.edsoo.ru/43¢c5631b
MPOTIOPIIMOHAIIBHOCTH
PeanbHbIC 3aBUCUMOCTH.

24 [Ipsimast u oOpatHas https://m.edsoo.ru/774b4b2a
MIPOMOPIIMOHAILHOCTH
KonTponbnas pabota mo

25 https://m.eds00.ru/c898bd91
teme "PanmonanbHeIe uncna'

26 BykBeHHBIEBBIpAKEHUS https://m.edsoo.ru/93aac6ee

27 DopmyJibl https://m.edsoo.ru/187ac8f4

28 DopMyIbl https://m.edsoo.ru/9¢791daf
IlepemeHHBIE.

29 JlommycTUMBIE3HaUYEHUATIEpEM https://m.edsoo.ru/acce84d2
CHHBIX
[Ipeobpa3oBanre OYKBEHHBIX

30 | CPIPORCHII, PACKPRITHE https:/m.edsoo.ru/dbeb8f54
CKOOOK U IpHUBEJICHHE
MMOJOOHBIX ClIaraeMbIX

31 [IpeobpazoBanre OyKBEHHBIX https://m.edsoo.ru/16d6cc63



https://m.edsoo.ru/16d6cc63
https://m.edsoo.ru/dbeb8f54
https://m.edsoo.ru/acce84d2
https://m.edsoo.ru/9c791daf
https://m.edsoo.ru/187ac8f4
https://m.edsoo.ru/93aac6ce
https://m.edsoo.ru/c898bd91
https://m.edsoo.ru/774b4b2a
https://m.edsoo.ru/43c5631b
https://m.edsoo.ru/ae9c6a83
https://m.edsoo.ru/67f1ffb3

BBIpA)KEHUI, pacKpbITHE
CKOOOK U ITpUBEJICHUE
MOJOOHBIX ClIaraeMbIX

[IpeobpazoBanre OYKBEHHBIX

BBIPAKEHH, pACKPBITHE

32 https://m.edsoo.ru/9138843a
CKOOOK U TIpHUBEICHUE
IMOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
33 BPIPACHHI, PACKPLITHE https://m.edsoo.ru/365491cd
CKOOOK U IIpUBEJICHUE
MMOIOOHBIX ClIaraeMbIX
CBOMCTBA CTEIIEHH C
34 BOMCTRA CTeneHH https://m.edsoo.ru/6¢2¢38ad
HaTypaJIbHBIM TTOKa3aTesieM
35 CBoiicTBa CTENEHU C bubmuoreka [JOK
HATYpPAJIbHBIM NTOKA3aTENEM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C bubnuorexa [JOK
HaTypaJIbHBIM I10Ka3aTeIeM https://m.edsoo.ru/7f4218be
37 MHorouieHbl https://m.edsoo.ru/8213b41d
38 MHoro4ieHn! https://m.edsoo.ru/31{8695b
CroxeHue aHue
39 : HHC, BHITHTARIC, https://m.edsoo.ru/b8efe5b6
YMHOKEHUEMHOTOWJICHOB
CroxeHue aHue
40 HOMCHHE, BEEHTARHC, https://m.edsoo.ru/9ee9eSaf
YMHO>KEHHEMHOTOWJICHOB
Cii0)keHue, BEIYUTAaHUE
41 ’ ’ https://m.edsoo.ru/46584acf
YMHO>KEHHEMHOTOUJICHOB
C
42 JOFCHHUC, BRIAMTATHC, https://m.edsoo.ru/d1{97af4

YMHOXCHHUEMHOI'OYJICHOB



https://m.edsoo.ru/d1f97af4
https://m.edsoo.ru/46584acf
https://m.edsoo.ru/9ee9e5af
https://m.edsoo.ru/b8efe5b6
https://m.edsoo.ru/31f8695b
https://m.edsoo.ru/82f3b41d
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/6c2c38ad
https://m.edsoo.ru/365491cd
https://m.edsoo.ru/9138843a

DopMyIBICOKPALIEHHOTOYMH

43 https://m.edsoo.ru/d9e¢7deb5
0)KEHUSA
DopMyIEICOKPAIIEHHOTOYMH

44 PMY patit y https://m.edsoo.ru/6e7de53¢
0)KEHUSA
o -~

45 OPMYJIbICOKPAIIICHHOTOYMH https://m.edsoo.ru/1e63f25¢
0)KEHUSI
o N

46 OPMYJIBICOKPAIIICHHOTOYMIT https://m.edsoo.ru/l1e33ad77
0)KEHUSI
o N

47 OPMYJIBICOKPAIIICHHOTOYMIT https://m.edsoo.ru/cc74alcs
0)KEHUI
P e e

48 ASTIOCHICMHOTOTICHOBHA https://m.edsoo.ru/7ab3d68f
MHOKHUTEN
P

49 AIOKCHUCMHOTOICHOBHA https://m.edsoo.ru/b754871d
MHOXUATEIN
Pa3noxxeHneMHOrO4JI€HOBHA

50 JTOMCHHEMAOTOMICHOBH https://m.edsoo.ru/3¢39faa7
MHOXUATEIN
Pa3noxxeHneMHOrO4JI€HOBHA

51 MTOACHHCMHOTOTICHOBH https://m.edsoo.ru/a65bf4e2
MHOXHUTEITN
KonTponbnas pabota mo

52 Teme "AnreOpandeckue https://m.edsoo.ru/8e555ba6
BBIPAKEHUS"
YpaBHeHue, paBuia

53 npeoOpa3oBaHusl ypaBHEHUS, https://m.edsoo.ru/c24¢5497
PaBHOCHJIBHOCTh YPaBHCHUM
JInneliHOe ypaBHEHME C

54 OJIHOM MEPEMEHHO, https://m.edsoo.ru/f865b539

pelIeHNne JIMHENHBIX



https://m.edsoo.ru/f865b539
https://m.edsoo.ru/c24c5497
https://m.edsoo.ru/8e555ba6
https://m.edsoo.ru/a65bf4e2
https://m.edsoo.ru/3c39faa7
https://m.edsoo.ru/b75487fd
https://m.edsoo.ru/7ab3d68f
https://m.edsoo.ru/cc74a1c5
https://m.edsoo.ru/1e33ad77
https://m.edsoo.ru/1e63f25c
https://m.edsoo.ru/6e7de53c
https://m.edsoo.ru/d9e7deb5

ypaBHEHUN

JIuHeitHOe ypaBHEHHUE C
OJIHOM IIEPEMEHHOM,

55 . https://m.edsoo.ru/4f1a8771
pelIeHue JTMHENHBIX
ypaBHEHUN
JInneliHOEe ypaBHEHME C

56 OAHOH HepeMeI\{,HOH’ https://m.edsoo.ru/39854e31
perieHue JTMHEHHBIX
ypaBHEHUI
P

57 cHlicHie :ja}laq ¢ HOMOIHBIO https://m.edsoo.ru/db6e1{8b
ypaBHEHUU
P

58 clierme \Ea,uaq ¢ HOMOTIPIO https://m.edso0.ru/974443d6
ypaBHEHUU
Pemrenue 3amau ¢ moMoIuIpko

59 . A Hl https://m.edsoo.ru/a812ec46
ypaBHEHUI
Pemenne 3amau ¢ nomMouipro

60 . a Hl https://m.edsoo.ru/bac6dd1d
ypaBHEHUI
JIuHeitHOe ypaBHEHHUE C

61 IBYMs IEPEMEHHBIMU U €T0 https://m.edsoo.ru/4b1ff196
rpaduk
JInneliHOEe ypaBHEHME C

62 JBYMs IIEPEMEHHBIMU U €T0 https://m.edsoo0.ru/656728ca
rpaduk
Cucrema 1ByX JTUHEHHBIX

63 YpaBHEHUH C IByMs https://m.edsoo.ru/569¢49dd
MepeMEHHBIMHU

64 CHcTema IByX THHEHHBIX https://m.edsoo.ru/424d81ce

YpaBHEHUH C IByMsI



https://m.edsoo.ru/424d81ce
https://m.edsoo.ru/569c49dd
https://m.edsoo.ru/656728ca
https://m.edsoo.ru/4b1ff196
https://m.edsoo.ru/bac6dd1d
https://m.edsoo.ru/a812ec46
https://m.edsoo.ru/974443d6
https://m.edsoo.ru/db6e1f8b
https://m.edsoo.ru/39854e31
https://m.edsoo.ru/4f1a8771

NEPpCMCHHBIMU

CucreMa IByX JUHEUHBIX

65 YpPaBHEHUH C IBYMSI 1 https://m.edsoo.ru/a6ce5656
NIEPEMEHHBIMU
CucremMa IByX JUHEUHBIX

66 ypaBHEHUH C ABYMS 1 https://m.edsoo.ru/1567fecb
NIEPEMEHHBIMU

67 PemennecucremypaBHeHU I 1 https://m.edsoo.ru/283cclel

68 PemennecucremypaBHeHU I 1 https://m.edsoo.ru/fdccfe2e

69 PemennecucremypaBHeHU 1 https://m.edsoo.ru/611cal56

70 PemennecucremypaBHeHU 1 https://m.edsoo.ru/9a355ff9

71 PemennecncremypaBHeHnN 1 https://m.edsoo.ru/f124ac9a
Konrpomnbnas padora mo

72 teme "JIunelinbie | https://m.edsoo0.ru/57b39728
ypaBHEeHUA"

73 KoopaunararoukuHanpsmoin | https://m.edsoo.ru/a23733d2

74 HucaoBbIeTPOMEKY TKU 1 https://m.edsoo.ru/e8211e28

75 YUuCII0BBIEIIPOMEKYTKH 1 https://m.edsoo.ru/abt7afd9
PaccrosiHne Mexny 1ByMs

76 TOYKAMU KOOPAUHATHOM 1 https://m.edsoo.ru/5¢c9cc5b
psIMOM
Paccrosinne Mexny aByMs

77 TOYKaMU KOOPAUHATHOU 1 https://m.edsoo.ru/22a3cbba
psIMOM

78 Hpsvoyroxeras cnctema 1 https://m.edsoo.ru/3b66d7e3

KOOpAMWHAT Ha IINIOCKOCTH



https://m.edsoo.ru/3b66d7e3
https://m.edsoo.ru/22a3cb6a
https://m.edsoo.ru/5cc9cc5b
https://m.edsoo.ru/abf7afd9
https://m.edsoo.ru/e8211e28
https://m.edsoo.ru/a23733d2
https://m.edsoo.ru/57b39728
https://m.edsoo.ru/f124ac9a
https://m.edsoo.ru/9a355ff9
https://m.edsoo.ru/611ca156
https://m.edsoo.ru/fdccfe2e
https://m.edsoo.ru/283cc1e1
https://m.edsoo.ru/1567fecb
https://m.edsoo.ru/a6ce5656

HpﬁMoyr OJIbHas1 CUCTEMaA

79 1 https://m.edsoo.ru/fab8c1bd
KOOpJIMHAT Ha TUIOCKOCTH
[Tpume a(UKo
80 PHMEPBITPAHKOB, 1 https://m.edsoo.ru/d9¢f79c1
3aJJaHHBIXhOpMYyIIaMU
IT
81 PHMEPITpagHuicos, 1 https://m.edso0.ru/842b2d45
3aJJaHHBIX QOpMYIIaMH
IT
82 PHMEPBITPadHKOE, 1 https://m.edsoo.ru/f8f647a4
3aJJaHHBIX QOpMYITIaMH
u
83 TeHHerpa%}HKOBpeaﬂbHHXBa 1 https://m.edsoo.ru/cfadb472
BHUCHUMOCTEH
| e e
84 e rpa(?HKOBp AIbHBRGA 1 https://m.edsoo.ru/ba2f4ff4
BHUCHUMOCTEH
85 [TonsTnedyHKIIII 1 https://m.edsoo.ru/cc5ad997
86 I'paduxdynkmmm 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBadyHKITUH 1 https://m.edsoo.ru/2¢3527¢l
88 CaoiicTBadyHKIIUI 1 https://m.edsoo.ru/111696¢6
89 JlunelinaspyHkys 1 https://m.edsoo.ru/da7259¢c2
90 JluneitHasspyHKIms 1 https://m.edsoo.ru/19¢752fc
H o
g | Mocrpocnnerpauiamneiin | https://m.eds00.ru/68799ddc
olipyHKIIUN
H -
gp | MlocTpochnerpaduranmneiin | https:/m.edsoo.ru/212d18¢7
olipyHKIINN
93 I'padukdynkumn y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'paduxdynkmmm y =[x| 1 https://m.edsoo.ru/f4dfatbe
95 Konrpomnbnas padora mo 1 https:/m.edsoo0.ru/613¢655d

teMe "Koopaunatsl u



https://m.edsoo.ru/613c655d
https://m.edsoo.ru/f4dfafbc
https://m.edsoo.ru/e2bcf23e
https://m.edsoo.ru/212d18e7
https://m.edsoo.ru/68799ddc
https://m.edsoo.ru/19c752fc
https://m.edsoo.ru/da7259c2
https://m.edsoo.ru/111696e6
https://m.edsoo.ru/2c3527e1
https://m.edsoo.ru/f84482b5
https://m.edsoo.ru/cc5ad997
https://m.edsoo.ru/ba2f4ff4
https://m.edsoo.ru/cfadb472
https://m.edsoo.ru/f8f647a4
https://m.edsoo.ru/842b2d45
https://m.edsoo.ru/d9cf79c1
https://m.edsoo.ru/fab8c1bd

rpaduku. Oyukuun" /
BcepoccuiickasnpoBepodHas
pabota

96

HToroBasi KOHTpOJIbHAS
pabora / Becepoccuiickas
npoBepouHas paboTa

https://m.edsoo.ru/755babd3

97

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B Kypca 7
Kiacca, 0000IeHe 3HaHUH

https://m.edsoo.ru/3a654b9d

98

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJ0B Kypca 7
Knacca, 0000IIeHre 3HaHU I

https://m.edsoo.ru/d7ff245a

99

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJO0B Kypca 7
K7acca, 00001IeHne 3HaHui

https://m.edsoo.ru/d12b3b9d

10

[ToBTOpEHHE OCHOBHBIX
MOHSITUI U METOJIOB Kypca 7
Kjacca, 00001IeHne 3HaHUH

https://m.edsoo.ru/81ca2fd1

10

[ToBTOpEHNE OCHOBHBIX
MOHSTHIA U METOJIOB Kypca 7
K1acca, 00001IeHre 3HaHUH

https://m.edsoo.ru/53c2e81f

10

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJI0B Kypca 7
Kiacca, 00001IeHe 3HaHUH

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME

102



https://m.edsoo.ru/9fcdbdc9
https://m.edsoo.ru/53c2e81f
https://m.edsoo.ru/81ca2fd1
https://m.edsoo.ru/d12b3b9d
https://m.edsoo.ru/d7ff245a
https://m.edsoo.ru/3a654b9d
https://m.edsoo.ru/755babd3

8 KUIACC

Ne Koan4yecTBouacos
Jlatan3 DuekTpoHHbIeNNPpPOoBHICOOPa30OBaA
n | Temaypoka Bce | Konrpoubnbie | IIpakruuyeckue Y P p P
YeHHUA TeJbHbIePeCcypChl

/ ro | pa6oTsl paGoThI

n

1 KBagpatHbliikopeHbu3unCIa 1 https://m.edsoo.ru/7f566b24
ITo eo0uppaloHaILHO c

2 HATHEOOUPPAIOHATILHOMAHICI 1 https://m.edsoo.ru/72ac855b
e

ec enpuoIImxe a

3 JlecATHIHbICTIPHOIKCHHAMPpall 1 https://m.edsoo.ru/da8989ce

HOHAIBHBIXYHUCEIT
ec enpuoIImxe a

4 JleCATHYHBICTPHOIIKCHUAMPPAIL 1 https://m.edsoo.ru/fc4af857
HOHAIBLHBIXUHUCEN

5 JleficTBUTEIbHBICUNCIIA 1 https://m.edsoo.ru/alddbeae
CpaBHenuneelic e ce

6 PABHCEHHEICHCTBHTEILHIXAM 1 https://m.edsoo.ru/637a2172
I
C N

7 PABHCEHHC/ICHCTBHTCILHBIXANCE 1 https://m.edsoo.ru/d537dbaf
I
A N N

8 PHQMCTHHCCKMHKBAPATHBIKO 1 https://m.eds00.1ru/9d8ebe6f
peHb

9 YpaBHeHueBuaa x> = a 1 https://m.edsoo.ru/c22abcca
Croit

10 BOHCTBaapPiq)MeTquCKHXKBaﬂp 1 https://m.edsoo.ru/78ffae69
ATHBIXKOpHEH
CsoiicTBaa eTHYEC a,

11 ouctaap I/i(bM THHCCKUXKBAD 1 https://m.edsoo.ru/6af3fa69
ATHBIXKOpHEH

12 | TIpeoGpa3zoBaHue YHUCIOBBIX 1 https://m.edsoo0.ru/39¢73255



https://m.edsoo.ru/39c73255
https://m.edsoo.ru/6af3fa69
https://m.edsoo.ru/78ffae69
https://m.edsoo.ru/c22abcca
https://m.edsoo.ru/9d8ebe6f
https://m.edsoo.ru/d537dbaf
https://m.edsoo.ru/637a2172
https://m.edsoo.ru/a1ddbeae
https://m.edsoo.ru/fc4af857
https://m.edsoo.ru/da8989ce
https://m.edsoo.ru/72ac855b
https://m.edsoo.ru/7f566b24

BLIpa)KeHI/II\/'I, COACPpKalInX
KBaJIpaTHbBIC KOPpHHU

13

[IpeoOpazoBanme YNCTOBBIX
BBIPKEHUH, COJIEPKAITUX
KBaJ[paTHbIC KOPHH

https://m.edsoo.ru/ac98bbb1

14

[IpeoOpazoBaHme YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/f87ee32a

15

[IpeoOpazoBaHue YUCTOBBIX
BBIPAKECHHM, COAECPKALIUX
KBaJIpaTHbIE KOPHU

https://m.eds00.1ru/32593c7e

16

CreneHs ¢ OCJIBIMIIOKA3aTCIICM

https://m.edsoo.ru/a59837el

17

CrannapTHas 3alMcCh YHUCIA.
Pa3zmMepbl 00bEKTOB
OKpY’Karollero Mupa (ot
AJIEMEHTApPHBIX YacTHUIL O
KOCMHUYECKHX 00BEKTOB),
JUINTEIBHOCTh IIPOLIECCOB B
OKpY’arolleM MUpe

https://m.edsoo.ru/928ecd9f

18

CBoiicTBa CTENEHU C 1IETIBIM
OoKa3aTeJIeM

https://m.edsoo.ru/45fec448

19

CBoiicTBa CTENEHU C 1IETIBIM
[oKa3arejeM

https://m.edsoo.ru/441{84bfd

20

CBOIiCcTBA CTEIEHH C IIETBIM
[OKa3aTeaeM

https://m.edsoo.ru/13da6ff5

21

CBOIiCcTBA CTEIEHH C IIETBIM
[IOKa3aTeIeM

https://m.edsoo.ru/a444ce3e



https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/f87ee32a
https://m.edsoo.ru/ac98bbb1

CBOMCTBA CTEIICHU C O CJIbIM

22 https://m.edsoo.ru/345¢1638
noKazaTeyem

23 KBaapaTtHeIATpEXUIEH https://m.edsoo.ru/baldf7ec

24 KBaapaTHBINTpEXUIIEH https://m.edsoo.ru/bdd9be79

25 Pa?HO)KeHHe KBA/IpATHOTO https://m.edsoo.ru/6ec17678
TpEXUseHa Ha MHOKUTETU

26 Pa?nomeHHe KBAIpATHOTO https://m.edsoo.ru/5¢6567¢eb
TpEXUJieHa HA MHOXKHUTEIU
KoHTponbHas paborta 1mo Temam

27 "KBanpatsbie kopHU. CTeneHu. https://m.edsoo.ru/c724d7e4
KBagpaTueriiTpexuien"

28 Anrebpanyeckasiipoob https://m.edsoo.ru/ec8fa983
JomycTumMble 3HaUEHUS

29 MEPEMEHHBIX, BXOIAIINX B https://m.edsoo.ru/3ccca98f
anredpanveckue BbIpakeHUs
JlomycTrMble 3HAYCHUS

30 MEePEMEHHBIX, BXO/ISIINX B https://m.edsoo.ru/b92452fd
anreOpanvyecKre BhIPaKEHUS

31 OVC HOBHOCCBOHCTBOAICOpauIECK https://m.edsoo.ru/7a7818ed
oiIpoou

32 Coxkparenueapooeit https://m.edsoo.ru/33ee19b8

33 Coxkpamenueapooei https://m.edsoo.ru/3d585¢35

34 Coxkpaienueapooei https://m.edsoo.ru/b7286a26
CrnoxxeHne, BEIYUTAHUE,

35 YMHOKEHHE U JCIICHUE https://m.edsoo.ru/b7¢5738b
anreOpanyecKux Apooeit

36 | Cnoxenue, BIYUTAHHE, https://m.edsoo.ru/fa626afs



https://m.edsoo.ru/fa626af5
https://m.edsoo.ru/b7c5738b
https://m.edsoo.ru/b7286a26
https://m.edsoo.ru/3d585c35
https://m.edsoo.ru/33ee19b8
https://m.edsoo.ru/7a7818ed
https://m.edsoo.ru/b92452fd
https://m.edsoo.ru/3ccca98f
https://m.edsoo.ru/ec8fa983
https://m.edsoo.ru/c724d7e4
https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/6ec17678
https://m.edsoo.ru/bdd9be79
https://m.edsoo.ru/ba1df7ec
https://m.edsoo.ru/345e1638

YMHOXKEHUE U JICIICHNE
anreOpanvecKux apooei

CrnoxeHnue, BEIYMTaHHUE,

37 YMHOKEHHE U JICTICHUE https://m.edsoo.ru/67e347{8
anreOpanvecKkux apooeit
CnosxeHue, BEIYUTAHUE,

38 YMHOKE€HHE U JCJICHUE https://m.edsoo.ru/8d61236¢
anredpandeckux apobeit
[IpeoOpazoBanue BeIpaKeHUH,

39 coJieprKaluX anredpandyeckue https://m.edsoo.ru/82ac3492
npobu
[TpeoOpazoBaHue BBIPAKCHHUIA,

40 coJIeprKaluX anredpandeckue https://m.edsoo.ru/51ae3adl
npobu
[TpeoOpazoBaHue BbIpaKESHUIA,

41 coJiepKalux anredpandeckue https://m.edsoo.ru/d4adbf39
npodu

42 Kowrpoxsas padora 1o reme https://m.edsoo.ru/edadel6d
"AnreOpandeckas qpoOp"

43 KBagpatHoeypaBHeHne https://m.edsoo.ru/aaSbeeca

44 HenonnoexkBagparHoeypaBHEHUE https://m.edsoo.ru/ba7¢2494

45 HenonHoekBapaTHoeypaBHEHUE https://m.edso00.ru/7739d625

46 dopuynaropreiiksazpatioroypa https://m.edsoo.ru/f3c232a6
BHEHUS

47 PopmysakopHeHKBapaTHoroypa https://m.edsoo.ru/1b454bfe
BHEHUS

48 ®opmyJIaKOpHENKBapaTHOTOypa https://m.edsoo.ru/5b12bSea



https://m.edsoo.ru/5b12b5ea
https://m.edsoo.ru/1b454bfe
https://m.edsoo.ru/f3c232a6
https://m.edsoo.ru/7739d625
https://m.edsoo.ru/ba7c2494
https://m.edsoo.ru/aa5beeca
https://m.edsoo.ru/eda4e16d
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/82ac3492
https://m.edsoo.ru/8d61236c
https://m.edsoo.ru/67e347f8

BHCHUA

49 TeopemaBuera https://m.edsoo.ru/fa4fb6as

50 TeopemaBuera https://m.edsoo.ru/f9a2b61f
Pemenue ypaBHEHUH

51 HICHHE YPABHCHHH, hitps://m.eds00.ru/673692a2
CBOJSIIINXCS K KBaIPATHBIM
Pemenne ypaBHeHMit

52 yP ’ https://m.edsoo.ru/aaa9bcda
CBOJSIIINXCS K KBaIPATHBIM
I1 7| OHO-

53 POCTCHIIMEHPOLHO https://m.edsoo.ru/67772¢e31
palMOHAIbHBICYPABHEHUS
IIpocreiimenpoOHoO-

54 POCTCHIIHEAPOOH https://m.edsoo.ru/29e268ed
palMOHAJIbHBICYPABHEHUS
Penrenue TekCcTOBEIX 3aj1ad C

55 IIOMOIIBIO KBAJIPATHBIX https://m.edsoo.ru/cf84dc92
YpaBHEHUH
Pentenue TekcTOBHIX 3aj1a4 C

56 MIOMOILIBIO KBaJIPAaTHBIX https://m.edsoo.ru/feb686¢8
YpaBHEHUU
K o

57 " OHTPOJIbHAA paboTd MO :eMe https://m.edsoo.ru/b7blad5f
KBagpatHble ypaBHEHUS
JIuHeitHOe ypaBHEHHE C IBYMS
EpPEMEHHBIMH, €r0 rpadukx

58 p ’ pagux, . https://m.edsoo.ru/ae677ab5s
MIPUMEPHI PEIICHUS YPABHEHUH B
LEJIBIX YUCIax
JIuHeitHOe ypaBHEHHUE C IBYMS
IIEPEMEHHBIMH, €ro rpadux

59 p ’ pagur, https://m.edsoo.ru/2b4f56e5

MIPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIax



https://m.edsoo.ru/2b4f56e5
https://m.edsoo.ru/ae677ab5
https://m.edsoo.ru/b7b1ad5f
https://m.edsoo.ru/feb686c8
https://m.edsoo.ru/cf84dc92
https://m.edsoo.ru/29e268ed
https://m.edsoo.ru/67772e31
https://m.edsoo.ru/aaa9bcda
https://m.edsoo.ru/673692a2
https://m.edsoo.ru/f9a2b61f
https://m.edsoo.ru/fa4fb6a5

60

JIuneiiHoe ypaBHEHUE C IBYMs
HEpEeMEHHBIMH, €r0 rpaduk,
[IPUMEPBI PEILICHUs YPAaBHEHUH B
LIEJIBIX YUCIIaX

https://m.edsoo.ru/56fb3f4a

61

Pemienue cucrem AByX JIMHEHHBIX
YpaBHEHUH C IByMs
MepeMEHHBIMHU

https://m.edsoo.ru/73e4de97

62

Pemenue cuctem AByX JTMHEHHBIX
YPaBHEHHUU C IByMs
NePEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

63

Pemienue cucrem AByX JTMHEMHBIX
YpaBHEHUH C JBYMsI
MePEMEHHBIMU

https://m.edso00.1ru/4ca22968

64

IIpumepsl pereHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

https://m.edso0.1ru/5d426¢5d

65

IIpumepsl perieHus CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

https://m.edsoo.ru/1¢257164

66

I'paduueckas MHTEpIIpETALUS
YpaBHEHUS C JBYyMs
NIEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

https://m.edsoo.ru/275e59¢2

67

['paduueckas uHTEpIIpETALUS
YPaBHEHUS C ABYyMs
NIEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPABHEHUN C IBYMsI

https://m.edsoo.ru/7e32¢719



https://m.edsoo.ru/7e32c7f9
https://m.edsoo.ru/275e59c2
https://m.edsoo.ru/1c257f64
https://m.edsoo.ru/5d426c5d
https://m.edsoo.ru/4ca22968
https://m.edsoo.ru/de6ed3f1
https://m.edsoo.ru/73e4de97
https://m.edsoo.ru/56fb3f4a

NEPpEMCHHBIMU

Penrenne TeKCTOBBIX 3aJa4 C

68 . https://m.edsoo.ru/2bee62fc
MTOMOIIIBIO CUCTEM YpaBHEHHI
Pentenne TexcTOBEIX 3aj1a4 C

69 A . https://m.edsoo.ru/a4ee3336
MTOMOIIIBIO CUCTEM YpaBHEHHI
Penrenne TexcTOBEIX 3aj1a4 C

70 A . https://m.edsoo.ru/c425b3ed
MOMOIIIbIO CUCTEM YpaBHEHHI
YucoBble HEPABEHCTBA U UX

71 . p https://m.edso0.ru/ab935797
CBOIiCcTBa
YucioBble HEPABEHCTBA U UX

72 . p https://m.edsoo.ru/2a95bc36
CBOMCTBA
Hepasenctso ¢

73 P . . https://m.edsoo.ru/f7daad5b
OJHOMIIEPEMEHHOM
JIuneiinple HepaBeHCTBA ¢ OJHOU

74 . p g https://m.edsoo.ru/1b31351¢
MEePEMEHHOMN U X pPEIICHHE
JIuneilinble HepaBeHCTBA ¢ OJHOU

75 . P g https://m.edsoo.ru/9e34ec7d
MEePEMEHHON U X pPEIICHHE
JIuneilinble HepaBeHCTBA ¢ OJHOU

76 . p A https://m.edsoo.ru/e3b51845
MEPEMEHHOMN U UX pEIICHHE
CucrteMbl TUHEUHBIX HEPABEHCTB

77 C OJTHOM NIEPEMEHHOU U UX https://m.edsoo.ru/f4c88c54
pelieHue
CucTteMbl TUHEHHBIX HEPABEHCTB

78 C OJHOM MEPEMEHHOUN U X https://m.edsoo.ru/571a8b2c¢
perIeHue

79 CHCTeMEI IMHEHHBIX HCPABCHCTR https://m.eds00.ru/99b83365

C OHON NEPEMEHHOM B MX



https://m.edsoo.ru/99b83365
https://m.edsoo.ru/571a8b2c
https://m.edsoo.ru/f4c88c54
https://m.edsoo.ru/e3b51845
https://m.edsoo.ru/9e34ec7d
https://m.edsoo.ru/1b31351c
https://m.edsoo.ru/f7daad5b
https://m.edsoo.ru/2a95bc36
https://m.edsoo.ru/ab935797
https://m.edsoo.ru/c425b3ed
https://m.edsoo.ru/a4ee3336
https://m.edsoo.ru/2bee62fc

perieHue

N3o00paxeHue pemeHus

80 JIMHEHHOTO HEPABEHCTBA U UX https://m.edsoo.ru/acal2984
CHCTEM Ha YHMCIIOBOH MpsIMOI
N3o6paxenue pereHus

81 JMHEMHOr0 HEPaBEHCTBA U UX https://m.edsoo0.ru/57565dd5
CHCTEM Ha YHMCIIOBOH MpsIMOI
KoHnTtponbHas paborta o temam

82 "HepaBeHcTsa. https://m.edsoo.ru/6a53b46e
CucremblypaBHEeHHH"

83 [TousTrepyHKIIH https://m.edsoo.ru/6a7caea6

&4 Obnacts, orp eﬂeHeHIﬁH " https://m.edsoo.ru/1b9bcdef
MHOX€ECTBO 3HaYeHUN (QYHKLINU

85 Cnoco0b3ananusayHKIni https://m.edsoo.ru/be3f786¢

86 ['paduxdpynkunm https://m.edsoo.ru/df9eb637

87 CBoficTsa Qysiunn, nx https://m.edsoo.ru/f27b961d
oToOpaxkeHHe Ha rpauke

88 ;;;iii; HOCTPOCHHE padHKoB https://m.edsoo.ru/88a699¢ee
[Tpumeps! rpadukoB QyHKIHH,

89 OTPaXKaIOIIUX pPEeAIbHbBIE https://m.edsoo.ru/296¢c3ec9
IPOLIECCHI
@yHKIMY, ONMCHIBAIOIINE

90 HPAMYIO H 0GpaTHyio https://m.edsoo.ru/b2e6¢3fd
MPONOPIUOHATIbHBIE
3aBUCUMOCTH, UX IpapuKu

91 ['unepbomna https://m.edsoo.ru/c7cd25d2



https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/b2e6c3fd
https://m.edsoo.ru/296c3ec9
https://m.edsoo.ru/88a699ee
https://m.edsoo.ru/f27b961d
https://m.edsoo.ru/df9eb637
https://m.edsoo.ru/bc3f786e
https://m.edsoo.ru/1b9bcdef
https://m.edsoo.ru/6a7caea6
https://m.edsoo.ru/6a53b46e
https://m.edsoo.ru/57565dd5
https://m.edsoo.ru/aea12984

92

['unep6ona

https://m.edsoo.ru/ea41995¢

93

I'padpuxdynkmmm y = x>

https://m.edsoo.ru/2bf8459¢

94

OyHKIMU y =X>, y =X,y = VX, y
= |x|; Tpadmgeckoe pemeHue
YPaBHEHUHN U CUCTEM ypaBHEHUI

https://m.edsoo.ru/af8cb727

95

IToBTOpEHME OCHOBHBIX MOHITUI
Y METOJ0B KYpCOB 7 U 8 KJIaccoB,
00o0mIeHue 3HaHUH /
Bcepocculickast npoBepodHast
pabora

https://m.edsoo.ru/f4e48f18

96

HTorosast KOHTpoOsIbHAs paboTa /
Bcepocculickas mpoBepodHas
pabora

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX MOHITHI
U METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeHUE 3HAHUN

https://m.edsoo.ru/b51ebf75

98

IToBTOpEHNE OCHOBHBIX MOHATUI
1 METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHe 3HAHUI

https://m.edsoo.ru/76f1{8e2

99

IToBTOpEHME OCHOBHBIX MOHITUI
1 METOJIOB KYpCOB 7 M 8 KJIaCCOB,
000011IeHNE 3HAHUHA

https://m.edsoo.ru/7cb79181

10

IToBTOpEHNE OCHOBHBIX MOHITUH
Y METOJI0B KYpCcOB 7 U 8 KJIaccoB,
000011IeHYE 3HAHUHA

https://m.edso0.1ru/592ad7a9

10

IToBTOpEHNME OCHOBHBIX MOHITUI
U METOJI0B KYpCOB 7 U 8 KJIaccoB,
0000111eH1e 3HAaHUH

https://m.edsoo.ru/1fbadd86



https://m.edsoo.ru/1fbadd86
https://m.edsoo.ru/592ad7a9
https://m.edsoo.ru/7cb79181
https://m.edsoo.ru/76f1f8e2
https://m.edsoo.ru/b51ebf75
https://m.edsoo.ru/f8a8e3ac
https://m.edsoo.ru/f4e48f18
https://m.edsoo.ru/af8cb727
https://m.edsoo.ru/2bf8459e
https://m.edsoo.ru/ea41995c

10

[ToBTOpEHNE OCHOBHBIX MOHATUH
U METOJIOB KYpCOB 7 U 8 KJIaCCOB,
000011IeHE 3HAHUN

https://m.edsoo.ru/dc2f5d6¢

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102



https://m.edsoo.ru/dc2f5d6c

9 KUIIACC

Ne

n/
n

Temaypoka

KoaunuyecTBouyacos

Bce
ro

KonTposabHbiep
a00ThI

IIpakTnyeckue
padoThbI

HJarauzyy
eHHs

JJIeKTpOHHBIenN(ppoBBICOOpa3OBaTe
JIbHbIepecypchl

PanmonansHBIC YHCIa,
UppanoHaIbHbIE YHCTa,
KOHEYHBIE U OECKOHEYHBIE
JECSITHYHBIC TPOOH

https://m.edsoo.ru/784cddl1c

MHOXecTBO
NEHCTBUTEIBHBIX YHCETL,
JEMCTBUTEIBHBIE YHCIIA KAK
OeCKOHEUHbIE JECATUYHEIE
npobu

https://m.edsoo.ru/97eaef99

B3anMHO oxHO3HAYHOE
COOTBECTCTBHUEC MCKIAY
MHO>KECTBOM
)IeI\/'ICTBI/ITeJ'IBHI)IX qUCelI u
MHO>KE€CTBOM TOYEK
KOOPAMHATHOW MPSIMOit

https://m.edsoo.ru/2e8d43dc

CpaBHeHue
JNEHCTBUTENBHBIX YHCE,
apupMeTHIECKUE IEHCTBUS
C IeCTBUTEIbHBIMU
YUCIaMHU

https://m.edsoo.ru/c83fele6

[IpubnmxEénHoe 3HaUEeHNE
BCJIMYUHBI, TOYHOCTH

https://m.edso0.ru/b75291fe



https://m.edsoo.ru/b75291fe
https://m.edsoo.ru/c83fe1e6
https://m.edsoo.ru/2e8d43dc
https://m.edsoo.ru/97eaef99
https://m.edsoo.ru/784cdd1c

OpUOTVKEHUS

6 OkpyrieHueuucen https://m.edsoo.ru/ad42bfel
OkpyriieHueuuncen https://m.edsoo.ru/4866ab2a

8 Hpukuzica 1 ouetia . https://m.edsoo.ru/d9¢21ced
Pe3yJabTaTOB BBIUUCICHUN

g | llpmwmmanonenxa https://m.edsoo.ru/42bb579b
Pe3yJabTaTOB BBIUUCICHUMN
JluneiiHoe ypaBHEHHE.

10 Pemenue ypaBHeHui, https://m.edsoo.ru/8da553dd
CBOJSAIIUXCS K TUHEHHBIM
JIuneitHOE ypaBHEHUE.

11 Pewenne ypaBHenui, https://m.edsoo.ru/632a9a8a
CBOJAIIUXCS K JTUHEHHBIM
KBanpatHoe ypaBHeHuME.

12 Pemenue ypaBHeHuit, https://m.edsoo.ru/d26¢f1db
CBOJISIIIINXCS K KBaIPATHBIM
KBanpatHoe ypaBHEHHE.

13 Peuienue ypaBHeHui, https://m.edsoo.ru/ffde92{6
CBOJSIIINXCS K KBaIPATHBIM

14 bukBanpaTHbleypaBHEHHUS https://m.edsoo.ru/79483d18

15 bukBanpaTHeieypaBHEHNS https://m.edsoo.ru/64b9efca
[Ipumepsb! penieHus
YpPaBHEHUH TPEThEU U

16 4eTBEPTOU CTENEHEN https://m.edsoo.ru/8c18fe4a
pa3ioKeHNeM Ha
MHO>KUTENN

17 | Tlpumeps! penieHus https://m.edsoo.ru/fa5b88a7



https://m.edsoo.ru/fa5b88a7
https://m.edsoo.ru/8c18fe4a
https://m.edsoo.ru/64b9efca
https://m.edsoo.ru/79483d18
https://m.edsoo.ru/ffde92f6
https://m.edsoo.ru/d26cf1db
https://m.edsoo.ru/632a9a8a
https://m.edsoo.ru/8da553dd
https://m.edsoo.ru/42bb579b
https://m.edsoo.ru/d9c21ccd
https://m.edsoo.ru/4866ab2a
https://m.edsoo.ru/ad42bfe1

YPAaBHEHUH TPEThEU U
4eTBEPTOU CTENEHEN
pa3iIoKEeHUEM Ha

MHOKUTEIN
PemenneapobHo-

18 P . https://m.eds00.1u/d56625¢7
palroHaATbHBIXYPaBHEHHHA
PemenneapobHo-

19 HICHHEAPOOH . https://m.eds00.1ru/4252c16d
panMoOHATbHBIXYPaBHEHHHA
Pemenune Texcrto 3a7a

20 HHICHHE TCKCTOBBIX 38184 https://m.edsoo.ru/c9cb88d2
anreOpandecKuM METOI0M
Pemenune Texcrto 3a7a

21 HHICHHE TCKCTOBRIX 38184 https://m.edsoo.ru/b4afabl5
anredpandeckuM MEeTOA0M
Pemenne TekcToOBBIX 3a1a4

22 A https://m.eds0o.ru/3cf8d84b
anredpandeckuM MEeTOA0M
KoHTponbHas padora 1mo

23 Teme "YpaBHEHHUS C OTHOU https://m.edsoo.ru/d7f52af8
nepeMeHHon"
vy

24 DABHCHHE € JABYMA hitps://m.eds0o.ru/df9d8f39
NIEPEMEHHBIMH U €T0 TpaduK
vy

25 PABHCHHE € ABYMA https://m.edsoo.ru/5d32aal6
NIEPEMEHHBIMH U €T0 TpaduK
Cucrema 1ByX JIMHEHHBIX

26 M HBnyI https://m.edsoo.ru/2bba28d6
NIEPEMEHHBIMH U €€
pelnieHue
Cucrema AByX TUHEHHBIX

27 | ypaBHEHHIi C ABYMsI https:/m.edsoo.ru/c84b7ec2

IICPEMCHHBIMU U ec



https://m.edsoo.ru/c84b7ec2
https://m.edsoo.ru/2bba28d6
https://m.edsoo.ru/5d32aa16
https://m.edsoo.ru/df9d8f39
https://m.edsoo.ru/d7f52af8
https://m.edsoo.ru/3cf8d84b
https://m.edsoo.ru/b4afab15
https://m.edsoo.ru/c9cb88d2
https://m.edsoo.ru/4252c16d
https://m.edsoo.ru/d56625c7

pereHue

28

CucreMa IByX JTMHEHUHBIX
YpaBHEHUH C IBYMsI
MIEPEMEHHBIMU U €€
pelieHue

https://m.edsoo.ru/85dcb849

29

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C JBYMsI
[IEPEMEHHBIMU U €€
pelieHne

https://m.edsoo.ru/497eclfe

30

Pewmenne cucrem nByx
YpaBHEHUH, OJHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

https://m.edsoo.ru/73a6debd

31

Pewenne cucreM nByx
YpaBHEHUH, OHO W3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOU CTENIEHU

https://m.eds00.ru/3962972a

32

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTEIEHU

https://m.edsoo.ru/7ee93blc

33

Pemenue cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpYyroe — BTOPOH CTEIIEHU

https://m.edsoo.ru/253a6d78

34

I'padpuueckas
MUHTEPIPETALUS CUCTEMBI
YpaBHEHUH C IByMs

https://m.edsoo.ru/74aacd41



https://m.edsoo.ru/74aacd41
https://m.edsoo.ru/253a6d78
https://m.edsoo.ru/7ee93b1c
https://m.edsoo.ru/3962972a
https://m.edsoo.ru/73a6debd
https://m.edsoo.ru/497ec1fe
https://m.edsoo.ru/85dcb849

INEPpEMCHHBIMU

Pemenne TekCTOBBIX 3aJda4

35 https://m.edsoo.ru/c4d16a8f
anre0pandecKuM crocooom

36 Peimteue TeKCTOBBIX 3a/12 https://m.edsoo.ru/b939ee99
anreOpandecKuM Ccrocooom

37 Konrporeras padora no . https://m.edsoo.ru/4fd75fe7
teme "CucreMbl ypaBHEHUM"
YucnoBble HEpaBEHCTBA U

38 . https://m.edso0.1ru/43de68c6
UX CBOMCTBa

39 qHCHO]iHe HEpapeHeTRa 1 https://m.edso0.ru/369843b4
UX CBOMCTBa
JIunelinbple HEpaBEHCTBA C

40 OJHOM MEPEMEHHOM U UX https://m.edsoo.ru/55eaa389
pereHue
JIunelinble HEpaBEHCTBA C

41 OJIHOM NIEPEMEHHOMN U UX https://m.edsoo.ru/699fbbd8
penieHue
JIuneliHble HEpABEHCTBA C

42 OJIHOM IIEPEMEHHOM U UX https://m.edsoo.ru/ea2687d2
penieHue
Cucrembl TUHEHHBIX

43 HEPaBEHCTB C OJIHOU https://m.edsoo.ru/6aal17218
MEePEMEHHON U UX pElICHHE
CucTeMbl TUHEUHBIX

44 HEPABEHCTB C OJJTHOM https://m.edsoo.ru/218d6f2e
MEPEMEHHOM U UX pelIeHne

45 CucTeMbl THHESHHBIX https://m.edsoo.ru/db291ecl



https://m.edsoo.ru/218d6f2e
https://m.edsoo.ru/6aa17218
https://m.edsoo.ru/ea2687d2
https://m.edsoo.ru/699fbbd8
https://m.edsoo.ru/55eaa389
https://m.edsoo.ru/369843b4
https://m.edsoo.ru/43de68c6
https://m.edsoo.ru/4fd75fe7
https://m.edsoo.ru/b939ee99
https://m.edsoo.ru/c4d16a8f

HCPABCHCTB C OJIHOM
nepeMeHHoﬁ " UX PCUICHUC

KBaznparHble HEpaBEHCTBA U

46 https://m.edsoo.ru/6e4fab45
UX peIICHUE
K

47 Ba/IpaTHBIC HCPABCHCTBA 1 https://m.edsoo.ru/e665cdbl
UX pEIICHUE
K

48 Ba/IpaTHRIC HCpaBCHCTRA 1 https://m.edso0.1ru/19da69fd
UX pEIICHUE
K

49 Ba/IpaTHLIC HEpABCHCTBA 1 https://m.eds00.ru/98¢2b3bf
UX PELICHUE
K e

50 Ba/IPATHRIC HEPpABCHCTRA 1 https://m.edsoo.ru/3f4a76ea
UX PELICHUE
['padpuaeckas

eprpera epaBeHC

51 MHTCPHPCTALIA HCPABCHCTE https://m.edsoo.ru/d4528c7a
Y CHCTEM HEPaBEHCTB C
JIBYMsI IEPEMEHHBIMU
I'paduueckas

52 MHTCPHPCTALI HCPABCHCTE https://m.eds00.1ru/5b94c64a
Y CHCTEM HEPABEHCTB C
JIBYMsI TIEPEMEHHBIMU
K S

53 OHTPOIIRHAA padOTa 1O https://m.eds00.ru/b99f5667
teme "HepaBencraa"
K .

54 BaﬂpaTHqHaf (bynxus, e https://m.edsoo.ru/e5173a2b
rpaduK U CBOICTBA
K .

55 BaﬂpaTHqHaiI (s, o8 https://m.edsoo.ru/743339c6
rpaduk u cBOHCTBA

56 KBanparuunas ¢pyskmus, eé https://m.edsoo.ru/88ff1a6f



https://m.edsoo.ru/743339c6
https://m.edsoo.ru/e5173a2b
https://m.edsoo.ru/b99f5667
https://m.edsoo.ru/5b94c64a
https://m.edsoo.ru/d4528c7a
https://m.edsoo.ru/3f4a76ea
https://m.edsoo.ru/98c2b3bf
https://m.edsoo.ru/19da69fd
https://m.edsoo.ru/e665cdb1
https://m.edsoo.ru/6e4fab45
https://m.edsoo.ru/db291ec1

rpaduK U CBOIMCTBA

[TapaGosna, KOOpAUHATHI

57 BEpILKHBI Tapaboibl, OCh https://m.edsoo.ru/15¢c24da8
CUMMETpPHUU NapadoJibl
[Tapabomna, KoOOpAMHATHI

58 BEpILKHBI 1apaboibl, OCh https://m.edsoo0.ru/8249b96¢
CUMMETPHUH TTapalboITbl
[Tapabomna, KOOpAUHATHI

59 BEPIIMHBI 1apadoJIbl, OCh https://m.edsoo.ru/fb278e5¢
CUMMETPUU 1apaboJIbl
[Tapaboia, KOOpAHHATHI

60 BEPIIMHBI 1apaboJIbl, OCh https://m.edsoo.ru/ed969721
CUMMETPUH NapaboJIb
[Tapabona, KOOpIUHATEI

61 BEpILUHBI Tapaboibl, 0Ch bubmmorexa [JOK

https://m.edsoo.ru/7f43a526

CUMMETpPHUHU TapadoIbl
[Tapabona, KoOpIUHATEI

62 BEPIINHBI 1TapadoJIbl, OCh
CUMMETpPHUU NapadoJibl
I'padpuxudynkamii: y = kx, y

63 =kx + b, y=k/x, y=x3, y=vX, https://m.edso0.ru/5926d73b
y=Ix|
I'paduknudynkunii: y = kx, y

64 =kx + b, y=k/x, y=x3, y=VX, https://m.edsoo.ru/cfd1d18d
y=IX]

65 I'papuxudynkuuii: y = kx, y https://m.edso0.ru/6739f677

=kx + b, y=k/x, y=x3, y=VX,
y=Ix|



https://m.edsoo.ru/6739f677
https://m.edsoo.ru/cfd1d18d
https://m.edsoo.ru/5926d73b
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/ed969721
https://m.edsoo.ru/fb278e5c
https://m.edsoo.ru/8249b96c
https://m.edsoo.ru/15c24da8
https://m.edsoo.ru/88ff1a6f

I'papukudynkuunii: y = kx, y

66 =kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/ealab28¢
y=Ix|
I'padpurudynkamii: y = kx, y

67 =kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/3214a133
y=Ix|
I'padpuxudynkamii: y = kx, y

68 =kx + b, y=k/x, y=x3, y=VX, https://m.edsoo.ru/38baebe?
y=Ix]

69 Kowrpoxsras pabora no https://m.edsoo.ru/d7a4d3c6
teme "OyHkiun"

70 HonstremenoBoAtIoceA0R https://m.edsoo.ru/22b51{44
aTCIIbHOCTH
3aganue

71 HOCHeﬂOBaTeJ{LHOCTH . https://m.edsoo.ru/dfc55a2a
pEKYyppEHTHOH (hopMyIIOi 1
dbopmyIoii n-ro uneHa

72 Apuueriricckas https://m.edsoo.ru/36889def
reOMEeTPHUUYECKAATIPOTPECCUN

73 Apupueriricckas https://m.edsoo.ru/bf2438ea
TeOMETPHUYECKASTIPOTPECCUN
@opMyIIbl N-TO YWICHA
apupMeTHIECKON U

74 reOMeTpPUUYECKON https://m.edsoo0.ru/6528a67b
IPOTrpeccHii, CyMMBI IEPBBIX
N YICHOB

75 @opMyIIbl N-TO YWICHA https://m.edsoo.ru/9a65ed6f

apruMETHIECKON 1



https://m.edsoo.ru/6528a67b
https://m.edsoo.ru/bf2438ea
https://m.edsoo.ru/36889def
https://m.edsoo.ru/dfc55a2a
https://m.edsoo.ru/22b51f44
https://m.edsoo.ru/d7a4d3c6
https://m.edsoo.ru/38baebe7
https://m.edsoo.ru/3214a133
https://m.edsoo.ru/ea1ab28c

reOMEeTPUYECKON
MIPOTPECCHI, CYMMBI IEPBBIX
N YWICHOB

76

®dopmyIibl n-ro 4YiieHa
apupMeTHIECKON 1
TeOMETPHUECKON
IPOTpeCcCuii, CyMMBI ITEPBBIX
N 4JICHOB

https://m.edsoo.ru/6d756b46

77

@opMyIIbl N-TO YJeHa
apupMeTHIECKON U
reOMeTPUYECKOM
IPOTrpeccHii, CyMMBbI EPBBIX
N 4ICHOB

https://m.edsoo.ru/ca959173

78

®opmyJibl N-TO WieHa
apupMeTHIECKON U
reoOMEeTPUYECKOI
IIPOTPECCHI, CYMMBI IEPBBIX
N 4JICHOB

https://m.eds00.ru/9¢91e859

79

N3o00pakeHne 4IeHOB
apudmeTnyecKoi u
reOMETPUYECKOI
IIPOTPECCUM TOUYKAMM HA
KOOPJIMHATHOM IJIOCKOCTH

https://m.edsoo.ru/87354e2f

80

N3obpakeHune 4ieHOB
apudmeTnyeckoi u
reOMETPUYECKOI
IIPOTPECCUM TOUKAMM HA
KOOPAMHATHOM IJIOCKOCTH

https://m.edsoo.ru/d389e56¢



https://m.edsoo.ru/d389e56e
https://m.edsoo.ru/87354e2f
https://m.edsoo.ru/9c91e859
https://m.edsoo.ru/ca959173
https://m.edsoo.ru/6d756b46
https://m.edsoo.ru/9a65ed6f

81

JInHeNHBIN 1
SKCIMOHEHIUAIBHBIMPOCT

https://m.edsoo.ru/17298a23

82

CI10KHBIETIPOLICHTHI

https://m.edsoo.ru/b69be694

83

CI0KHBIETIPOLIEHTHI

https://m.edsoo.ru/35eeee32

84

KonTponbnas pabota mo
teme "Yucioswie
nocjienoBareibHoCTH"

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHnue, 06061IEeHNE U
cUCTeMaTHu3aIus 3HaHUH.
3anuck, CpaBHEHUE,
JIIEUCTBUS C
ENCTBUTEILHBIMU
YHUCIIaMH, YHUCIIOBAs MpsMast

https://m.edsoo.ru/alb3678a

86

[ToBTOpenue, 0606IIeHNE 1
CHCTEMaTH3allUs 3HAHHH.
[IpoueHTsl, OTHOIIEHUS,
HPOTIOPLIUHU

https://m.edsoo.ru/1d693aae

87

[ToBTOpEeHME, 0000IIICHUE 1
CHCTEMATHU3allHs 3HAHUH.
OxpyrieHue, NpuOImKEHHUE,
OIICHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpEeHME, 0000IICHUE U
cUCcTeMaTH3allis 3HaHU.
Perenune TEKCTOBBIX 3a1a4
apupMETHYECKUM CTIOCOOOM

https://m.edsoo.ru/287cfaeb

89

[ToBTOpenue, 0600IIEeHNE 1
CUCTEMAaTHU3aINs 3HAHUH.
Pemrenue TekCcTOBEIX 3amad

https://m.edsoo.ru/5dba3c6d



https://m.edsoo.ru/5dba3c6d
https://m.edsoo.ru/287cfaeb
https://m.edsoo.ru/2419faae
https://m.edsoo.ru/1d693aae
https://m.edsoo.ru/a1b3678a
https://m.edsoo.ru/9c6d4a74
https://m.edsoo.ru/35eeee32
https://m.edsoo.ru/b69be694
https://m.edsoo.ru/17298a23

apu(pMeTHYECKHM CIIOcOO0M

90

[ToBTOpEeHME, 0000IIICHUE 1
CUCTEMAaTH3aINs 3HAHUH.
Perienne TeKCTOBBIX 3a1a4
apupMETHIECKUM CTIOCOOOM

https://m.edsoo.ru/bcb79d68

91

[ToBTOpenue, o6o0IIeHNE 1
cUCcTeEMaTH3allis 3HAaHUI.
[Ipeo6pa3zoBanue
anredpanvyecKux
BBIPKEHHM, TOITyCTUMBbIE
3HAYCHUS

https://m.edsoo.ru/9a4cbcee

92

[ToBTOpEeHME, 0600IIICHHE 1
CHUCTEeMaTU3alus 3HAHUM.
[IpeoOpazoBanue
anreOpanvecKux
BBIPAXXCHHI, JOMYyCTUMbIE
3HAYCHUS

https://m.edsoo.ru/c8de5145

93

[ToBTOpenue, o6o0IIEHNE U
cHUCTeMaTHu3aIus 3HaHUM.
[TpeobpazoBanue
anredpandecKux
BBIPAXCHHM, JTOITyCTHMBIE
3HAYCHUS

https://m.edsoo.ru/53a34379

94

[ToBTOpeHue, 0600IIeHNE 1
CHUCTEeMaTU3alus 3HAaHUM.
[IpeoOpazoBanue
anreOpanvdecKux
BBIPAXEHHM, JOMYyCTUMbIE

https://m.edsoo.ru/5bc8cacc



https://m.edsoo.ru/5bc8cacc
https://m.edsoo.ru/53a34379
https://m.edsoo.ru/c8de5145
https://m.edsoo.ru/9a4cbcee
https://m.edsoo.ru/bcb79d68

3HA4YCHUA

95

[ToBTOpEeHME, 0000IIICHUE 1
CHCTEeMaTH3aIus 3HaHUH.
DYHKIUU: TTOCTPOEHUE,
CBOICTBA M3yUYEHHBIX
byHKIM

https://m.edsoo.ru/79¢elde7e

96

[ToBTOpEeHME, 0600IICHUE 1
CUCTEMAaTH3aIns 3HAaHUH.
DYHKIIUU: TTIOCTPOEHUE,
CBOMCTBA N3Y4YEHHBIX

byHKINN

https://m.edsoo.ru/a89ebbce

97

[ToBTOpEeHME, 0600IIICHHE 1
CHUCTEeMaTU3alus 3HAHUM.
DyYHKIMU: IOCTPOEHUE,
CBOMCTBA N3Y4YEHHBIX

byHKINN

https://m.edsoo.ru/816a61a4

98

[ToBTOpenue, o6o0IIEeHNE 1
CHUCTEeMaTU3alus 3HAaHUM.
QYHKIUNU: TOCTPOEHUE,
CBOMCTBA N3y4YEHHBIX
byHKIMHA

https://m.eds00.1ru/243189d8

99

[ToBTOpenue, o6o0IIEHNE 1
CHUCTEMaTU3als 3HAHUM.
I'paduueckoe pemenue
YPaBHEHHUH U UX CUCTEM

https://m.eds00.1ru/3838889a

10

[ToBTOpenue, 06001mIeHNE U
CHUCTEeMaTU3alus 3HAaHUM.
['paduueckoe pemieHne

https://m.edsoo.ru/175a7714



https://m.edsoo.ru/175a7714
https://m.edsoo.ru/3838889a
https://m.edsoo.ru/243189d8
https://m.edsoo.ru/816a61a4
https://m.edsoo.ru/a89ebbce
https://m.edsoo.ru/79e1de7e

YPaBHEHHUH U X CUCTEM

10 HToroBaskoHTpobHAsPabO
1 Ta

https://m.edso0.ru/99{f7321

10 0000uIeHuE U

2 CUCTEMATU3AUA3ZHAHUNA

https://m.edsoo.ru/ed4cd43b

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/ed4cd43b
https://m.edsoo.ru/99ff7321




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC

KoanposepsieMmoropesyJjbTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJabTaThl
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaMMbI
OCHOBHOI'0 00111er0 00pa30BaHUsA

Yucna 1 BEIYMCIIEHUSA

1.1

BI)IHOJ'IHSITI), CoucTasA YCTHBIC U TIMCbMCHHBIC HpI/IéMBI,
apI/I(l)MCTI/I‘ICCKI/IC ﬂeﬁCTBHH C palluOHAJIbHBIMHA

qucjiaMu

1.2

Haxoauth 3HAYCHUS YUCIIOBBIX BBIPAKECHHUIA,
MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI W TPHUEMBI
BBIUMCJIEHUS  3HAYEHUW  JIPOOHBIX  BBIPAKEHUI,

coJiepXKarux OOBIKHOBEHHBIC U JECATUIHBIC TPOOH

1.3

[lepexoauts OT OOHOW (OPMBI 3alUCH 4YHUCENT K
npyroii  (mpeoOpa3oBbIBaTh JECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO POOb)

1.4

CpaBHI/IBaTL " ynopssaouMBaTh palilMOHAJIbHBIC YHUCJIa

1.5

OxpyrnsTbuncia

1.6

BeinonHsATe  HOPUKHUIKY H  OLIGHKY  pe3yJibTara
BBIYMCIICHUM, OIIEHKY 3HAYEHUU YUCJIOBBIX
BBIPDAXKEHUN. BBINONHATHACHCTBUACOCTENIEHAMU  C

HaTypaJlbHBIMUIIOKA3aTCIIIMU

1.7

[IpumeHsATP NpU3HAKKA JETUMOCTH, PA3JIOKEHUE Ha

MHOXHUTCIIN HATYPAJIbHBIX YUCCII

1.8

Pemiatp MIPAKTUKO-OPUEHTHPOBAHHBIE 3a7aud,
CBSI3aHHbIE c OTHOIIEHUEM BEJIMYMH,
OPOMOPLUOHATBHOCTBIO ~ BEJIMYMH,  MPOLIEHTaMH,
MHTEPIIPETUPOBATh PE3YyJbTaThl pEIICHUs 3a7ad C

y‘IéTOM OFpaHquHHfI, CBSA3aHHBIX CO CBOMCTBaMH




paccMaTpuBaCMbIX 00BEKTOB

AnrebpanyecKueBbIPaKECHHS

2.1

Hcnonp3oBare anreOpandeckyrd TEPMHUHOJOTHIO H
CUMBOJIUKY, TNPUMEHSATh €€ B IPOLECCe OCBOCHUS

yueOHOro MaTepuasa

2.2

HaxonuTte 3HaueHUs OyKBEHHBIX BBIPAKCHUH MpU

3a1aHHBIX 3HAYCHUAX IEPEMCHHBIX

2.3

BreimonHsaTe mpeoOpa3oBaHUsl I1EJIOTO BHIPAKCHUS B
MHOTOUJICH NPUBEICHUEM IMOJOOHBIX ClIaraeMbIX,

PaCKpBITHEM CKOOOK

24

BremonsasaTs YMHOXCHHUE OJHOWICHA HAa MHOI'OYJICH U
MHOI'O4JICHa Ha MHOTOWICH, HNPUMCHITH (I)OpMy.]'IBI

KBaJlpaTa CyMMBbI U KBaJjpata pasHOCTH

2.5

OcyliecTBisITh ~ pa3jloK€HUE  MHOTOYIEHOB  Ha
MHOXHTEIM C TOMOULIbIO BBIHECEHHMS 3a CKOOKHU
O0IIEero  MHOXWTEJsS, TPYNIHUPOBKH  CJAraeMbIX,

npUMeHeHus: (GOpMyJT COKPAILIEHHOTO YMHOKEHUS

2.6

HpI/IMeHHTB npeo6pa30BaHI/m MHOI'O4JICHOB  AJIA
peuicHu-d PA3JIMYHBIX 3aJa4d u3 MaTEMAaTHUKU,

CMCKHBIX TPECIMETOB, U3 peaanofI IMPAKTUKU

2.7

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMHU

MoKa3aTCIsAMH AJIA Hpe06pa3013aH1/151 BBIpa)KCHI/Iﬁ

YpaBHEHHUs U HEPABEHCTBA

3.1

Pewiate JIMHENHHBIE YpaBHEHUS C OJHOM NEPEMEHHOM,
IPUMEHSA IpaBWia IEepexofa OT  HCXOJHOTO
ypaBHEHUsT K pPAaBHOCWIBHOMY eMy. IIpoBepsTs,

ABJIACTCATUYHNCIIOKOPHEMYPABHCHUSA

32

[IpumeHaATs rpaduueckue METOAbl MpPH PELICHUH

JIMHENHBIX YPABHEHUN U UX CUCTEM

33

[lonGbupars mpuMepbl Tap YHCEN, SBISIOMIUXCS
pelIeHueM  JMHEHHOTO  ypaBHEHUs C  JIBYMs

INEPpEMCHHBIMU

34

Crpoutb B KOOpPAMHATHOM IUIOCKOCTH Tpaduk

JIMHEHHOTO YpaBHCHUA C OBYMSA TICPCMCHHBLIMMU,




HOJB3YysCh TpapUKOM, MPUBOAUTE MPUMEPHI PELICHUS

YpaBHEHUS

3.5

Pemate cucremsl JBYX JIMHEHMHBIX YpaBHEHUH C

ABYMs ICPEMECHHBIMHA, B TOM YUCJIC l"pa(l)I/I‘leCKI/I

3.6

CocTaBnaTh M pellaTh JIMHEHHOE YypaBHEHHE WIH
CUCTEMY JIMHEHHBIX YPAaBHEHMH IO YCIIOBHIO 3a/Ja4H,
UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y IIOJIyYCHHBIA pe3ysbTaT

Koopaunate! u rpaduku. OyHKIMN

4.1

N300paxkaTh Ha KOOPAWHATHOW TMPSAMOM TOUKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATAM, Jy4H,
OTPE3KH,  HMHTEPBAJIbI,  3allACHIBATh  YHUCIIOBBIC

IPOMEXKYTKH Ha aJIreOpandeckoM si3bIKe

4.2

OTtMeyaTh B KOOp,HHHaTHOﬁ IINTIOCKOCTHU TOYKH IIO

3alaHHbBIM KOOpAWHAaTaM

43

Crpoutp rpaduku nuHeHHbIX QyHKIUH. CTpouTth

rpaduk QyHKIHU y = [X|

4.4

OnuceiBaTh € IIOMOIIBIO (bYHKL[I/Iﬁ HN3BCCTHBIC
3aBUCUMOCTH MCXKAY BCINYHMHAMU: CKOPOCTb, BpEMA,
PacCTosIHUC, LCHY, KOJIMYECTBO, CTOUMOCTB,

IMPOU3BOAUTCIIBHOCTDL, BpEMA, 00BEM pa6OTH

4.5

HaxonuTe 3HaueHue GYHKIMM 1O 3HAYCHHIO €€

aprymeHra

4.6

[Tonumate Tpaduveckuii crmocol® MpeACTaBICHUS U
aHaJIn3a uHpopManuu, U3BJIEKATh u
UHTEpIpEeTUpoBaTh HMHGOpPMaLKIO U3  IpaduKoB

PEAIbHBIX ITPOLCCCOB U 3aBUCUMOCTEH

8 KVIACC

Koanposepsiemorope3yJjibTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTaThl
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUsA

Yucna 1 BEIYMCIIEHUSA




1.1

Hcnonb3oBarh  HayalnbHbIE  NPEACTABICHHUS O
MHOKECTBE JICMCTBUTEIBHBIX YHCEN JJIsl CPABHEHHS,
OKpYTJICHUS H BBIYHCIICHHH, HU300pakaTh
JICUCTBUTEBHBIE YHCJIA TOYKAMU HAa KOOPJAMHATHOM

PSAMON

1.2

[TpumensTs nousTue apupMeTHYECKOro KBaJIpaTHOIO
KOPH$, HAXOJAUTh KBAJpaTHbIE KOPHU, UCIIOJIB3Ysl IIpU
HE00X0IMMOCTH KaJIBKYJIATOD, BBIIIOJIHATH
npeoOpa3oBaHus BBIPAKCHU, coJepaKaImx

KBaJPaTHBIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH

1.3

Hcmonp3oBare 3ammmcu OOJBINNX W MAJIBIX YUCET C

MOMOIIBIO IECATUYHBIX Ipo0eil u cteneHei yucna 10

AnrebpanyecKueBbIPaKEHHS

2.1

[IpuMEHATH MOHATHE CTENEHU C LENbIM [T0Ka3aTelIeM,
BBIIIOJIHATH npeodpazoBaHus BBIPAKECHMUI,

COACPpKaMX CTCIICHHU C LCJIBIM I1OKa3aTCJIICM

2.2

BrinmonsaTe TOXKIACCTBCHHBIC Hp606p330BaHI/IH
panuoOHAJIbHBIX BI)Ipa)KeHI/II\/'I Ha OCHOBC IIpaBUJI
,Z[CﬁCTBHﬁ Haag MHOIo4JCHaMHu H aJ'Il"e6paI/I‘IeCKI/IMI/I

Ipo0sMu

23

PacknanbiBaTh KBagpaTHbINA TPEXUIEH HA MHOKUTEIN

24

[IpumensTp  mpeoOpazoBaHUsT  BBIPAKEHWHA  JUIS
pellleHus]  pa3Iu4YHBIX 337ad M3  MaTeMaTHKW,

CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemlate nuHENHBIE, KBaApaTHBIE YPaBHEHHS H
pallMOHAJIbHBIE yPAaBHEHUS, CBOZSAINMECS K HUM,

CUCTCMBI ABYX ypaBHCHI/Iﬁ C ABYyMs IICPCMCHHBIMU

3.2

[IpoBoauTh mpocCTEMIIME UCCIEA0OBAHUSA YPABHEHUM U
CUCTEM YpPaBHEHHH, B TOM 4YHUCIIE C IPUMEHEHHEM
rpaduuecKux MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
Y YpaBHEHHME WIM CHCTEMa YPAaBHEHHMM pEIICHUs,

€CJIM UMECT, TO CKOJIBKO, 1 Hpoqee)

3.3

[lepexoauTh OT CIIOBECHOM (OPMYIMPOBKH 3a7aydl K




e€ anrebpanveckoll MOJIENIU C MOMOIIBI0 COCTaBICHUS
YpPaBHCHUA 1501041 CHUCTEMBI ypaBHeHI/II\/'I,
UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y IIOJIyYEHHBIA pe3ysIbTaT

3.4

[IpumeHsATh CBOWCTBA YHUCJIOBBIX HEPABEHCTB IS
CpaBHEHHUS, OIIEHKH, pelllaTh JIMHEHHbIC HEPABEHCTBA
C OJHOW MNEpPEMEHHOM W HUX CHUCTEMbI, JaBaTh
rpaguYecKyr0 WUTIOCTPAIMI0 MHOXKECTBA PEIICHUM

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonumath ¥  HCMONB30BaTh  (PYHKIMOHAJIBHBIC
NOHATUA M S3bIK  (TEPMUHBI, CHMBOJHYECKHE
0003HAaYeHHU), OIpPENCNATh 3HAUeHUE (QYHKLUUU IO
3HAQYEHUIO  apryMeHTa,  OIpEeNessATb  CBOMCTBA

byHkmn 1o e€ rpaduxy

4.2

Crpouts rpaduku 3JeMEeHTapHbIX QYHKIUI BUA:

y=kl/x

, Y =X%, y = X, y = |X|, OIUCBIBATh CBOICTBA YUCIOBOM
¢byHKIMM M0 e€ rpaduKy

9 KUIIACC

KOJ]HpOBepﬂeMOF0p63yJ1bTaTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI
0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUsA

Yucna 1 BEIYUCIIEHUSA

1.1

CpaBHI/IBaTI) H  YyHnopsaaoduBaTb palMOHAJIbHBIC U

HppalMOHAJIBHBIC YHUCJIa

Bemonuate apupmernyeckue JIEUCTBHUSA c
. palMoHaIbHBIMU  YUCJIAMH, COYeTas YCTHbIE U
' IUCbMECHHBIE TPUEMBI, BBINOJIHATL BBIYMCICHUS C
MppalOHaIbHBIMU YHCIAMHU
1.3 Haxomute  3HaueHuss  CTENEHEW C  LEJIBbIMU

MNoKa3aTrCJsiIMu U KOpHeI\/'I, BBIYUCIIATH 3HAYCHUS




YHUCJIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrnarh  JEHUCTBUTEIBHBIE YHWCIA, BBINOJIHATH
MPUKUAKY  pe3yibTaTa  BBIYMCICHHUM,  OLIEHKY

YHUCJIOBBIX BBIpa)KeHI/Iﬁ

YPaBHeHI/IH 1 HCPABCHCTBA

2.1

Pemwlate sMHEMHBIE M KBAJApPATHBIE YPaBHEHHS,
ypaBHEHUS, CBOJAIIMECS K HUM, IPOCTEHIINE JPOOHO-

paioHaIbHbIE YpaBHEHUS

2.2

Pemlate cucremsl [BYX JIMHEMHBIX YPaBHEHUU C
JBYMs IIEPEMEHHBIMU U CUCTEMBI JABYX YPABHEHUH, B

KOTOPBIX OAHO YPABHCHUEC HE ABJISACTCA JIMHEHHBIM

2.3

Pemats TCKCTOBBIC 3aJa4uu anre6panquKI/IM
CII0COOOM C IIOMOIIbKO COCTABJICHUSA YPABHCHUA WUJIHU

CUCTEMBI JIByX YPAaBHEHMM C IBYMs IIEPEMEHHBIMU

2.4

[IpoBoWTh MpoOCTENIINE UCCIENOBAHNS YPABHEHUN U
CUCTEM YpaBHEHHH, B TOM YHUCIIE C IPUMEHEHHEM
rpaduUecKux IIpeICTaBICHUN (manpumep,
yCTaHABIMBaTh, UMEET JIM ypaBHEHUE WIH CUCTEMa

YpaBHEHUH pElIeHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemiate  nuHEHBIE  HEpABEHCTBA,  KBaJipaTHbIC
HEPAaBEHCTBA, M300pakaTh pEIICHHUE HEPaBEHCTB Ha
YUCIIOBOM MPSIMOM, 3alIMChIBATh PEUIEHUE C MIOMOIIBIO

CHMBOJIOB

2.6

Pemiate cucteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI
HEPaBEHCTB, BKJIIOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO,
M300pakaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB Ha
YHCIIOBOM MPSMOIi, 3aITUCBHIBATH PEIIEHHE C TTIOMOIIBIO

CHMBOJIOB

2.7

Hcnons3oBats HEPaBEHCTBA npu peLieHun

PAa3IMYHLIX 3aJa4

DyHKIMU

3.1

Pacno3naBath (I)YHKI_II/II/I HU3YYCHHBIX BUOB.




[loka3piBaTh ~ CXEMAaTHYECKU  PACHOJOKEHHE  Ha
KOOPIMHATHOM TIOCKOCTH TpaduKoB (QPyHKIUN BUaA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT
3HaYCHUH KOX(PQPUIIMEHTOB, ONHCHIBATh CBOMCTBA

byHKIMI

3.2

IlokaspiBaTh  CXEMaTUYECKH  pACIOJIIOKEHUE  HaA
KOOPIMHATHOM IJIOCKOCTU TpaduKoB (PyHKINHA BHIA Y

= VX, y = |X| u onuCchIBaTh CBOMCTBA (DYHKITHIT

33

Ctpouts u wu300pakaTb cXeMmMaTHU4ecKu TIpaduku
KBaJpaTHUHBIX  (YHKIMH, ONUCBHIBaTh CBOMCTBA

KBaJ[paTHUHBIX (PYHKIMI 110 UX rpadukam

34

Pacnio3HaBaTth KBagpaTHUHYIO (QYHKIHIO 110 (hopmyIie,
NPUBOJUTH TIPUMEPHI KBAIPATUYHBIX (YHKIHHA U3

peanbHOM KU3HU, (PU3UKHU, TEOMETPUHI

Apudmernueckas 1 reOMETPUUECKASIPOTPECCUU

4.1

Pacrio3naBath apupMETHUECKYI0O H T€OMETPHUUECKYIO

MIPOTPECCUH TIPH PA3HBIX CIIOCO0aX 3aTaHMs

4.2

BbINOMHATE BBHIYUCICHHS C MCIIOJIB30BAaHUEM (POPMYIT
n-ro 4ieHa apu(METUYECKOW U TEOMETPUUYCCKOM

IIPOTPECCHI, CYMMBI IIEPBBIX N YJIEHOB

4.3

I/I306pa>KaTB YJICHBI ITOCJIEA0BATCIIPHOCTH TOYKaAMH Ha

KOOpHHHaTHOﬁ IIJIIOCKOCTHU

4.4

Pemate  3amaum, CBsA3aHHBIE C  YHUCJIOBBIMHU
MOCJIEIOBATEIbHOCTSIMU, B TOM 4YHCIE 3aJadd U3
peasbHOM KU3HU (C UCHOJIB30BAaHUEM KaJIbKYJISATOPA,

UPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMbliidIeMEHTCOAEPKAHUS
1 Uucna u BEIYUCIEHUSA
JpoOu OOBIKHOBEHHBIE W JECSITHYHBIC, TIEPEXOJ OT OJHON (OPMBI 3aIHUCH
1.1 npobeit k npyroil. IloHsTHepalMOHAIBHOTOYMCIA, 3allCh, CpPaBHEHHE,
YHOPSA0YMBaHUEPALIMOHATIbHBIX YU CETT

1o Apudmernueckue IeHCTBUS C pallMOHAIBHBIMH uuciaMu. Pemenue 3amay u3
' peanabHOM MPaKTUKKM Ha YacTH, Ha Ipoou

13 CreneHb ¢ HaTypalbHBIM IOKa3aTeJeM: ONpejeNieHne, Mpeodpa3oBaHue
' BBIPQXECHUM Ha OCHOBE OIpeeNIeHus, 3a1Ch OOJIBIIUX YHCEI

L4 [TpoueHTsl, 3aMKch MPOLIEHTOB B BUJE ApoOU U ApodU B BUAE MpoLeHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha IIPOLIEHTHI, PELLIEHUE 3a1a4 U3 PEAIbHON NIPaKTUKU

s IIpuMeHeHne TPU3HAKOB  JI€JIMMOCTH, DA3JIOKEHHE HAa  MHOXUTEIU
' HaTYypaJIbHbBIX YHUCEIl

L6 PeanbHble  3aBHCUMOCTM, B TOM  uucile TMpsMas U oOpaTHas
' IIPONOPLUOHATIBHOCTH

2 AnrebpanyecKueBbIpayKEHHS

Y IlepeMeHHBIE,  YUCIOBOE  3HAYEHHE  BBIPAKECHUS C  IIEPEMEHHOM.
' JlonycTrMble3HaYeHUSITIEPEMEHHBIX

25 [IpencraBiaeHne 3aBUCUMOCTH MEXIy BeIMYMHAMU B BHUAE (GOPMYIIbI.
' Beruucnenus nogopmynam

23 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO PAaBHBIC BBIPAYKEHHUS

24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM

5 s OpHowieHnbl U MHorounaeHsl. CreneHb MHoOrowieHa. Clio)kKeHue, BbIYUTAHME,
' YMHOKEHUEMHOTOWICHOB

26 @opMysbl COKPAEHHOTO YMHOXKEHHS: KBaJpaT CyMMbI M KBaJpaT Pa3HOCTH.
' dopmynapa3HOCTUKBAAPATOB. Pa3iokeHNEMHOrOWIEHOBHAMHOXUTEIN

3 YpaBHeHust

3.1 YpaBHeHHe, KOPEHb YypaBHEHHUs, INpaBuja MnpeoOpa3oBaHMs ypaBHEHMs,




PaBHOCHUIIBHOCTb yPaBHEHUI

JIuneliHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIO KOpHEH JIMHEWHOIO

32 YpaBHEHUS, PEUICHUE JIMHEHBIX YPAaBHEHUI
33 CocTaBieHrue ypaBHEHHI MO YCIOBHIO 3a/ladyd. PellleHre TeKCTOBBIX 3a7ad ¢
' IIOMOUIbIO YPaBHEHUI
34 JluHeitHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JMHEWHBIX YPAaBHEHMH C JIByMsl II€pEMEHHBIMH. PemieHue
3.5 CHUCTEM YpaBHEHUU crocooom MOJICTAHOBKH.
ITpuMeprIpeIIeHUATEKCTOBBIX3a/1a4 C TOMOLIbIOCUCTEMYPABHEHUM
4 Koopnaunats! u rpapuku. @yHKIUU
4.1 KoopaunararouknHanpsamoi
47 YucioBble MpOMEXKYTKH. PaccTosiHue Mexy AByMs TOYKAMHU KOOPAMHATHOMN
' MPSAMOM
43 [IpssmoyrospHas cucrema koopawHat, ocu Oxm Oy. AbGcmucca W opJauHaTa
' TOYKH Ha KOOPAMHATHOM IIIOCKOCTU
a4 [Tpumepsr rpadukoB, 3amaHHbIX (GopMynamu. UTeHne rpauKoB pearbHBIX
' 3aBHCHUMOCTEH
4.5 [Tonsitue pynkuuu. I'paduk Gynkmuu. CBolicTBa PyHKITUH
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN ¥ = [X]|
47 ['padmyeckoe perieHre JUHEHHBIX YpaBHEHUH W CUCTEM JIMHEHHBIX
' ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMbliTdIeMEHTCOACPKAHUSA
1 Yucna v BBIYUCICHUS
. KBagpatueiit kopenp u3 uuncia. [loHsiTHe 00 WUppalMOHANTBHOM YHCIIE.
' JlecATHYHBICTIPUOIKEHUSANPPALTHOHATEHBIX UM CEIT
CpoiicTBa apudmeTHyecKux KBaJpaTHBIX KOpPHEH U HMX NpPUMEHEHuEe K
1.2 peoOpa3oBaHUI0 YHUCIIOBBIX BBIpaKCHUI u BBIYHCIICHHUSM.
JelicTBuTENBHBICUNCTIA
1.3 Crernenb cC 1eNIbIM TIOKa3zareneM U e€ cBoicTBa. CTaHaapTHas3aUChYNCIIA
2 AnreGpanyecKueBbIpaKeHUS




2.1 KBanparHblii TpéXuiieH, pa3nokeHue KBaJpaTHOro TpEXUIeHa Ha MHOKUTEIN

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

23 CrnoxeHue, BBIYMTAaHHE, YMHOXKEHHE, JIeJICHNE alre0pandeckux Ipoodei

24 ParmonanbHbie BEIpaXXEHUS U UX MTPeoOpa3oBaHue
3 YpaBHEeHMsI U HEpaBEHCTBA

11 KBanpatHoe ypaBHeHue, ¢opMyla KOpHEH KBaJpaTHOIO YypaBHEHUS.
' TeopemaBuera

3.2 Pentenue ypaBHeHUi, CBOIAIIMXCS K TUHEWHBIM U KBaAPaTHBIM

33 [IpocTeiimmenpodHo-paioHaIbHBICY pABHEHUS

I'paduueckas uHTEpHpeTanuss ypaBHEHUH C IBYMs NMEPEMEHHBIMH U CHCTEM
34 JIMHENHBIX ypaBHEHUN c IBYMs [IEPEMEHHBIMU.
[IpumMepbIpeIeHusACUCTEMHETMHEHHBIXYPAaBHEHUH C IByMsIIEPEMEHHBIMU

3.5 Penienue TeKCTOBBIX 33aa4 aJIreOpandeckuM crocooom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 0HOMNIEpEMEHHOMN

3.8 PaBHOCUIIBHOCTHHEPABEHCTB

3.9 JIuHeliHbIe HEPAaBEHCTBA C OJHON NEPEMEHHOM

3.10 Cucrembl TUHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM
4 OyHKIUA

Al [Tonsitue gpynkuuu. O0IacTh onpeAeneH!s] U MHOKECTBO 3HAUEHUN (PYHKIIUU.
' Crnioco6b13a1anusQyHKIUN

4.2 I'padpux pynkumu. UreHue cBoicTB pyHKIMU O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTpAXKAIOLUNX PeaTbHbIE TPOLECCHI

14 OyHKIUHM, ONMUCHIBAIOUIME TPSAMYI0 U OOpaTHyr MPOHNOPIHOHAILHBIE
' 3aBUCUMOCTH, UX TpapUKH

4.5 @yHKIMH y =x7, y = x’

4.6 Oynkuny = Vx, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUI U CUCTEM ypaBHEHUI

9 KIIACC
Kon IIpoBepsieMbIii3IeMEeHTCOAEPKAHMUS




Yucna v BEIYMCICHUS

PanmonanbHbIe quciia, HUppalMOHAIBHBIC YHCIIA, KOHCYHBIC H OCCKOHEUHBIE

H JeCATUYHbIE JPOOH
MHOecTBO ACHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIEC YNCIIA KaK OECKOHEUHbIE
15 JecaTuuHble ApoOu. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
. JENCTBUATEIIbHBIX 4yucel u KOOPJMHATHON IPSIMOM.
CpaBHEHHEIEHCTBUTEBHBIXUNCEI
1.3 Apudmernueckue 1eicTBUS ¢ 1eHCTBUTENBHBIMU YHCIaAMU
W3mepenus, npubimxeHus, oleHKu. Pa3mMepsl 0ObEKTOB OKPY’KAIOLIEr0 MHpa,
14 JUINTENBHOCTh TPOLIECCOB B OKpyKaromeM mupe. [IpuOmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpubmmkeHus. Oxpyriaenue uucen. Ilpukuaka u oreHka
pe3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHH ¢ OJHOUIIEPEMEHHON
2.2 JIunentHoe ypaBHeHHe. PemieHne ypaBHEHUH, CBOJSIIMXCS K JINHEWHBIM
23 KBagpatHoe ypaBHeHue. Penienre ypaBHEHHN, CBOIANIMXCS K KBaJPaTHBIM
Y bukBagpatHoe ypaBHeHue. IIpuMmepsl penieHuss ypaBHEHUH TpETbed U
. YETBEPTOU CTEIICHEU Pa3IoKEHUEM Ha MHOKUTEIIN
2.5 PemenuenpoOHO-paiioHaIbHBIXYPaBHEHU I
2.6 CucremplypaBHEHHM
2.7 YpaBHEeHHE C IBYMsI IEPEMEHHBIMU H €ro Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU
9 Pemenne cucrem nByX ypaBHEHHMH, OJHO M3 KOTODPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTENEHH
2.10 I'paduueckas UHTEpIIpETALIUs CUCTEMbI YPAaBHEHUH ¢ ABYMS IIEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 33124 anreOpandeckum crocooom
2.12 UucoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOMN
2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHON
2.15 KBagparHeleHepaBeHCTBA
516 I'padnyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
' IIEPEMEHHBIMU
3 DyHKIMU




KBangparnunas ¢ynkmust, e€ rpaduk u cBoiictBa. [lapabona, KOOpIHHATHI

>l BEPIIMHBI Mapadobl, 0Cb CHMMETPUHN MTapaOOIIbI

3.2 I'paduku pynkuuii y=kx, y=kx+bu ux cBoicTBa

33 I'paduxu Gynkuuit y=k/x, y = x°u ux cBoiicTa

34 I'paduxu QyHKIUI , 1 UX CBOKUCTBA
4 YucnoBsIenocie0BaTeIbHOCTU

il Onpenenenne u crnocoObl 3a/laHusl YUCIIOBBIX I1OCIIEOBATEIbHOCTEN. 3aqaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyoii U (popmyIioi n-ro dieHa

42 Apudmernueckas mnporpeccus. Dopmynsl n-TO  ujieHa apupMeTHUYeCKOn
' IIPOrPECCUU, CYMMBI IIEPBBIX NUJICHOB

43 I'eomerpuueckas mporpeccuss. @Dopmyisbl  #-r0  WiI€Ha TI'€OMETPUYECKON
. MIPOrPECCUU, CYMMBI NIEPBBIX NUICHOB

44 N3o0pakeHne WICHOB apu(PMETHYECKOH U TEeOMETPHYECKOM IPOrPECCHiA
' TOYKaMH Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCITOHEHIMAIIbHBIIPOCT

4.5 C0KHBIETIPOLIEHTHI




MMPOBEPSIEMBIE HA OI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJLHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

KonnposepsiemororpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM
pe3yJbTaTaMm 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111€Tr0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaThb MOHATUSMU: MHOXECTBO,
IIOJIMHOXKECTBO, ~ ONEpallud  HAJX MHOXKECTBaMH;
YMEHHE OIEpPHPOBATh MOHATUAMH: Tpad, CBA3HBIHI
rpad, nepeBo, LMK, NPUMEHATh UX MPH PELICHUU
3ajja4; ~ yMEHHE  HUCMOJb30BaTh  rpaduyueckoe
MIPEJICTaBICHUE MHOXKECTB JUIsl OIMCAHUS PEajbHBIX
IIPOLECCOB W SIBJICHUH, IPU pEIICHUN 3aJad U3

APYTUX y4eOHBIX MPEIMETOB

YMeHue omnepupoBaTh TOHSTHIMU: OIPEICICHHE,
akcuoma, Teopema,  JO0Ka3aTelbCTBO,  YMEHHE
pacro3HaBaTh UCTUHHBIE M JIOKHBIE BBICKA3BIBAHMS,
MPUBOIUTH MPUMEPhl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUSA BBICKa3bIBaHUM

YMeHHe onepupoBaTh IIOHATUSAMM: HATypaJbHOE
YHCII0, TMPOCTOE U COCTAaBHOE YHCIO, JEIUMOCTb
HaTypaJbHbIX YHUCEJ, MPU3HAKU JEIUMOCTH, LEJIO0e
9HUCII0, MOAYJh 4YHCIa, OOBIKHOBEHHAs Jpo0b U
JecsiTUYHas JpoOb, CTaHAAPTHBIA BUJ  4YHCIA,
palMOHAIbHOE YMCIIO, HPPALUOHAIBHOE YHUCIIO,
apu(METHYECKUN KBaJpaTHBIM KOPEHb;, yMEHHUE
BBIMIOJIHATh JEHUCTBUA C UHWCIAMHU, CpPaBHUBATh M
ynopsaaoduMBaTtb 4YuCIa, IMPCACTABIIATL UYHUCIIAa Ha
KOOPJMHATHON MPSIMON, OKPYTJIATH YHUCIA; YMEHUE

ACIaTh NPUKUAKY U OLCHKY pE3yJibTaTa BBIYHCIICHUI

YMeHue onepupoBaTh MOHSATUSMU: CTEIICHb C IEJIBIM
nokasatenem, apupMeTHUECKU KBaJpaTHBI KOPEHb,

MHOTOWICH, ajredpandeckas ApoOb, TOXJIECTBO;




3HAKOMCTBO C KOPHEM HaTypaJIbHON CTEreHH OOoJiblIe
eIWHUIIB; yYMEHHE  BBINOJIHATH  PAacy€Tbl  TI0
dbopmynam, mpeoOpa3oBaHHMs  IENBIX, JAPOOHO-
pAalMOHAIBHBIX  BBIPAKEHUW U BBIPAXKECHUM C
KOPHSIMH, pa3ioXKeHHe MHOTOWIEHa HA MHOXHUTEIH, B
TOM 4YHCIE C HCIOJIb30BaHHEM (OPMYN Pa3HOCTH

KBaJpaToOB U KBaJApaTa CyMMBbI U Pa3HOCTH

YMeHI/Ie OHepI/IpOBaTB IIOHATUAMU. YUCJIOBOC
PaBEHCTBO, YpPaBHEHHE C OJHOM MEPEMEHHOI,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YyMEHHE  peliarh JIMHCHHBIE W KBaJIpaTHBIC
ypaBHEHHS, JAPOOHO-pAllMOHAIBHBIE YPAaBHEHUS C
OJIHOM TIEPEMEHHOM, CHUCTEMbl JBYX JIMHEHHBIX
ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHBIE U IPOOHO-PAIIMOHATIEHBIC HEPABEHCTBA C
OJTHOM TIEpEMEHHOW, B TOM WYHCJIE MpPHU PEUICHUH
3a1a4 U3 IlpyI‘I/IX HpeL[MeTOB 158 HpaKTI/ILIeCKI/IX 3aJa4,
YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPSMYIO H
KOOPJIMHATHYIO  IUIOCKOCTh  JJISi  M300paKeHUs

pELICHUI YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: QYHKIHS, Tpaduk
byHKIHH, HYyIN byHKIIH, MIPOMEKYTKH
3HAKOIIOCTOsIHCTBA, IIPOMEIKYTKHU BO3pacTaHus,
yObIBaHUsI, HAWOOJbIICE W HAUMEHbIICE 3HAUCHHS

(byHKIUHU; YMEHHE ONEpUPOBATh MOHATUSAMHU: TIpSIMast

HPOTIOPIIMOHATIBHOCTD, JTUHEeHHAs GyHKIH,
KBaJIpaTHYHAs byHKLWS, oOparHast
MPOMOPLUOHAIIBHOCTb, napabora, runep6oia;

YMEHHE CTPOUTHh TpaduKu (PYHKIHA, UCHOIH30BATh
rpauKud IS OMpEIENICHHUs] CBOWCTB IMPOIIECCOB H
3aBHCHUMOCTEH, [Uid peleHus 3aJad W3 JIpYyrux
y4eOHBIX NPEJAMETOB W pealbHOW >KU3HU; yMEHHE
BbIpaXaThb  (QopMyJaMH  3aBUCUMOCTH  MEXAY

BCINYHNHaAMH

VYMmenue ONneprupoOBaTh INOHATHUAMMU:




MOCJIEI0BATEIbHOCTD, apudmernyeckas u
TreOMETpUYECKasi IPOrPECCHH; YMEHHUE HCIIOIh30BaATh
CBOMCTBA MOCIIEI0BATEIBHOCTEH, (DOPMYIIBI CyMMBI U
o0Ilero 4jeHa MpH PELICHUH 3aJad, B TOM YHCIE
3aJa4 U3 JAPYTruX y4eOHBIX MPEIMETOB U pealbHOMN

KHU3HU

YMeHue peliarh 3a/laqyu pa3HbIX TUIOB (B TOM YHUCIIE
Ha TPOLIEHTHI, JOJIM WU YacTH, JBWXKEHHE, paloTy,
LIEHy TOBAapOB M CTOMMOCTb IIOKYIIOK U YCIYT,
HAJIOTH, 33J]a4i U3 00JACTH yIpPaBJIEHUS JIMYHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE COCTaBJIAThH
BBIPA)KCHMSI, YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI 110
YCJIOBHIO 3a/1a4H, UCCIIEN0BATH MOJYYEHHOE PEIICHHE
U OIICHWBaTh MPaBIONONOOHOCTh  IOJyYEHHBIX

pe3yJIbTaToB

YMeHue onepupoBaTh MOHATHAMH: (uUrypa, TOUKa,
OTpPE30K, npsimasl, oy, JIOMaHasl, yToul,
MHOTOYT'OJIbHUK, TPEYrOJbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHHUI TPEYrOJIbHUKH, IPSAMOYIOJIbHBIN
TPEYTroJIbHUK, MEIuaHa, OWCCeKTpuUca | BBICOTA
TPEYrOJIbHUKA, YETBIPEXYTOJIBHUK, IapalIeIOrpaMM,
poMO,  MPSAMOYTOJNBHUK,  KBaJIpar,  Tpamnerus;
OKpY>XHOCTb, KpYI, KacaTejbHas; 3HAaKOMCTBO C
IPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE pelaTh
3aJa4i, B TOM 4YMCJIE W3 IOBCEIHEBHOM XU3HHU, Ha
HaXO0XJICHHE reOMETPUYECKUX BEJIMYNH c

IIPUMEHEHNEM M3YUYCHHBIX CBOUCTB QUTyp U (DaKkTOB

10

YMeHue onepupoBaTh NOHATHIMHU: PABEHCTBO (uryp,
PaBEHCTBO  TPEYTOJbHHKOB; NapajUICIbHOCTh |
NEePIEHIUKYIAPHOCTh  MPSMBIX,  YrOJl — MEXIy
NPSMBIMH, TICPIICHAMKYJSIP, HAKJIOHHAS, MPOCKIIHS,
nonobue  ¢uryp, TOIOOHBIE  TPEYroOJbHUKH,
CHMMETpUSI OTHOCUTEIFHO TOYKH M MPSIMOil; yMEHUE
pacro3HaBaTh PaBEHCTBO, CHUMMETPUIO U Topo0ue

¢buryp, napaienbHOCTh M MEPHEHIUKYISIPHOCTh




MPSAMBIX B OKPYKArOIIEM MHUPC

11

Ymenue OIIEpUPOBATH HOHSATHUSAMHU: JUIVHA,
paccrosinue, yroia (BeJIuuuHa yriia, CHHyC U KOCHHYC
yria TpeyroibHUKA), MIIOMIAJb; YMEHHE OLIEHUBATH
pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHUE NPUMEHATH (POpMyJbl MEepUMeTpa U
IUIOLIAI MHOTOYTI'OJIbHUKOB, JJIUHBI OKPYXXHOCTH M
wiouaad — Kpyra, o0bemMa  MPSAMOYTOJIBLHOTO
napajuleJienuneia; yYMEHUE MPUMEHITh NPU3HAKU
paBEHCTBAa TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpPEeyroJbHUKa, TeopeMy [Mudaropa,
TPUTOHOMETPUUECKUE COOTHOLIEHUS JUISL

BBIYMCIICHUS] JJIMH, PACCTOSIHUH, TIJIOIIAIeH

12

VYMenne wu300paxarb IUIOCKHE (GUTYpBl W HUX
KOMOWHAIIMY, TPOCTPAHCTBEHHBIE (QUTYPHI OT PYKH, C
TTOMOIIIBIO YepTEKHBIX WHCTPYMEHTOB "
AJIEKTPOHHBIX ~ CPEIACTB IO  TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBarh MOHATUSAMU: IMPAMOYTOJbHAs
CHUCTEMa KOOPAMHAT; KOOPAMHATBI TOYKH, BEKTOP,
CyMMa BEKTOPOB, IPOM3BEJCHUE BEKTOpA HA YHCIIO,
CKaJSIPHOE  TPOU3BEICHHE  BEKTOPOB;  YMEHHE
UCIIOJIB30BaTh  BEKTOPbl M KOOPAMHATHI  JJIs
MpEJICTaBICHNUs JAHHBIX M pELIeHHUs 3ajad, B TOM
quciae M3 APYIMX y4YeOHBIX MPEIMETOB U PealbHOM

KHU3HU

14

YMeHue omnepupoBaTh MOHSTHIMHU: CTOJIOWKOBBIC U
KpYTrOBbIE JarpaMMsl, TaOJUIIBI, cpenHee
apudmernyeckoe,  MenuMaHa,  HauOojbllee U
HauMEHbIlIee 3HAYEHHUs, pa3Max 4YHUCIOBOrO Habopa;
YMEHHE W3BJIEKATh, HMHTEPIIPETUPOBATH u
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MPEICTABICHHYIO B
TabNIMIaxX ¥ Ha AHAarpaMMax, OTPaKaroIlyl CBOHCTBA
U XapaKTePUCTUKHU PEATbHBIX MPOLECCOB U SBICHUM;

YMCHHC pPaCIIO3HABATb HW3MCHYHMBLIC BCJIWYMUHLI B




OKpY>KaloIlleM MUpE

15

YMeHue onepupoBaTh MOHATUSMU: CIYYAUHBIA OMIBIT
(city4aitHBI SKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE
(omeMeHTapHBId ~ UCXOA)  CIy4alHOTO  OIBITA,
cily4aiiHO€ COOBITHE, BEPOSTHOCTh COOBITHUS; YMEHHUE
HAaXOJUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B
OMbITaX C PaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMU
COOBITHSIMU; yMEHHE pemaTh 3aJadd  METOJO0M
OpPraHHM30BaHHOTO TMepedbopa U C HCIOIb30BAaHHEM
npaBuia YMHOXKEHUS; yMEHUe OIICHUBATH
BEPOSATHOCTH pPEaTbHBIX COOBITHM U  SIBICHUH,
MOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpY>KalOIlleM MHUpPE U B
KU3HHM; 3HAKOMCTBO C IMIOHSTUEM HE3aBUCUMBIX
COOBITHI, 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEI U

€r'o POJIbKO B MACCOBBIX SIBJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIINN W3YYEHHBIH METO]
I pelleHus  3aJadyd, NOPUBOAUTH  MPUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOAEC U
JKU3HH, pacno3HaBaTh MPOSIBIICHUE 3aKOHOB
MaTeMaTUKH B HMCKYCCTBE, OINHUCHIBATH OTIEIbHbBIC
BBIJJAIOIIUECA PE3YJbTaThl, IIOJYyYEHHBIE B XOJ€
pa3BUTHS MAaTeMaTUKU Kak HayKH, HPUBOIUTH
MpUMEPBl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB

B OTE€YECTBEHHOM U BCEMUPHOU UCTOPUH




IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMbliidIeMEHTCOAEPKAHNUS

1 Uucna u BEIYUCIIEHUSA

1.1 Hatypanbnbie u uensie uncina. [IpuzHaku qeUMOCTH LETbIX YHCe

1 OOBIKHOBEHHBIE W JIECATHUYHBIE  OpOOHM,  TPOLEHTHl, OECKOHEUHBIE
' MEPUOANYECKHE POOH

1.3 PanmonansHbie uncna. ApudMeTHIecKrue onepanuy ¢ pallioOHATbHBIMHA YACIaMU

14 HeiictButenbHple yucia. ApuMeTHyecKue omepanuu C JIeHCTBUTEIbHBIMU
' YUCIIAMHU

s [TpubmmkéHHbIE BBIYMCICHUSA, TpaBWja OKPYIJICHUS, TPUKHUIKA € OIEHKA
' pe3ylibTaTa BRIYUCICHUN

2 AnrebpandecKUeBhIPAXKEHUS

2.1 bykBeHHbIE BbIpaXXEeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU)

55 Crenenb ¢ wnensiM nokazateneM. CTENeHb C pPallMOHAIBHBIM ITOKA3aTEIeM.
' CpoiicTBacTenieH!

2.3 MHorouseHsl

24 Anrebpanyeckasipoob

55 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HeiicTBus c
' apu(MeTHIeCKUMHU KOPHSMHU HATYpaJbHOU CTEIIEHU

3 YpaBHEHUS 1 HEpABEHCTBA

- Lenbie u TpOOHO-paIMOHAIBHBIC ypaBHEHUS. Cucremsl u
' COBOKYITHOCTUYPaBHEHUH

35 Lenbie u IpOoOHO-pallMOHATbHBIE HEPaBEHCTBA. Cucremsl u
. COBOKYITHOCTHHEPABEHCTB

3.3 PenrennerekcToBRIX3a1aY

4 YucnoBblenocne0BaTeIbHOCTH

4.1 ITocienoBaTENBHOCTH, CIIOCOOBI3aaHHUAIIOCIIEN0BATEILHOCTEN

4.2 Apudmernueckass W reoMmeTpuueckas mporpeccuu. Dopmyna  CIOKHBIX




MMPOLCHTOB

5 OyHKIUU
OyHkuusg, cnocodsl 3amanus QyHkuuu. ['paduk  dynkumun. OOnacTb
olpesieNIeHus] U1 MHOecTBO 3HaueHui ¢yHkimu. Hynmu ¢ynkuun. IIpomexyTku
5.1. 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U
MUHHAMYMBI GYHKIIH. Haubonsmee 51
HaMMEHBIIIee3HAUCHNE)YHKIIMUHATIPOMEKY TKE
6 Koopaunatel Ha npsAMoii ¥ IIOCKOCTH
6.1 KoopaunarHasanpsmas
6.2 JlexapTOBBIKOOPAMHATHIHAIIIIOCKOCTH
7 ['eomeTpust
7.1 I'eomerpudeckue Gpurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoOroyrojasHUKN
7.4 OKpY’>KHOCTb U KpYyT
7.5 H3mepenrereoMeTpuu4eCKuXBEINYHH
7.6 BexTopbiHamiockocTu
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHascTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA
* Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe MaxkaperueB FO.H., Munrok H.I'., Hemkos K.W. u ap.; oz
penakuueit TemsikoBckoro C.A. AkumonepHoe o0iectBo «M3aaTenbeTBo
«IIpocBenienue»

» Maremaruka. Anre6pa: 8-i1 kiacc: 6a30BbIi ypOBEHb: YUeOHUK; 16-€ n3nanue,
nepepaboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; oz
penakiueit TemsikoBckoro C.A. AkimoHnepHoe obiectBo «M3aaTenbeTBo
«IIpocsemienue»

» Maremaruka. Anredpa: 9-i1 kiacc: 6a30BbIi YPOBEHb: YUeOHUK; 15-¢ nu3nanue,
nepepadoranHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakiueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenscTBO
«IIpocBenienne»

* Maremartuka. BeposTHOCTb 1 cTaTUCTUKA: 7 - 9-€ Kiacchl: 0a30BbI YPOBEHbD:
y4eOHUK: B 2 yactax; 1-oe uznanue Bricorkuii 1.P., fAmenko W.B.; mox
penakmueit Amenko N.B. AxkunonepHoe o6iectBo «M3naTrenscTBo
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

e HHpopMaIrmoOHHO-METOIMYECKOE TUCHMO 00 OCOOEHHOCTSX MPEIoaBaHus
yueOHoro nmpeamera «Matematukans 2025/2026 yue6HOM

roayhttps://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

* Meroanyecknue peKOMEHIAIMH 10 CO3/IaHUIO KIIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOT 0 PO UiIei U KJIACCOB € yIiTyOJIEHHBIM U3yYECHHEM
MaTeMaTuKH, PU3NKH, XUMUAU, OMOJIOTUH B 00IIE00pa30BaATEIHHBIX
OpPraHM3alMSIX C UCTIOIh30BaHHEM UH(PACTPYKTYphI, CO3TAHHON B paMKax
HalMoHanbHOro npoekra «Oopazosanue» (KBantopuymsl, [T-kyObl, Touku
pocta u ap.) (2025
r.)https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd klassov_tehnol i_
en_profile] 2025.pdf

¢ (COOpHMK THUIIOBBIX 33JJaHU JIJIsl TEKYIIETO OLIEHUBAHUS IO y4eOHBIM
npenmeram «Matematukay u «Mapopmatukay. (2024
r.)https://edsoo.ru/wp-content/uploads/2025/01/bank zadanij matematika
informatika 2024.pdf

* Metoaunyeckue pekomeHaanuu. ClieHapuu KOMIUIEKTOB yUeOHBIX 3a/1aHUM-
KOHTEKCTHBIX 337124 K y4eOHOMY Kypcy «BeposiTHOCTh U CTaTUCTUKAY. 7
kimacc (2024
r.)https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost i_statistika



https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
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https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

_komplekty uchebnyh zadanij 2024.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChI
CETHU UHTEPHET
1. bu6nunorexal [OKhttps://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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