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MNOACHUTEJIBHASA 3AIINCKA

Jannas paboyasi mporpaMma COCTaBJI€HAa B COOTBETCTBUM C TPEOOBAHHUSIMU
OI'OC u OOIl u Ha ocHoBe DPII mo yueGHOMY mnpeamery «anredpay
(YriryOJIeHHBIN YPOBEHb).

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA OOECNEeYMBAET U3YYCHHUE APYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne y
oOydaromuxcss HAay4YHBIX TPEJACTaBICHUNA O TMPOUCXOKACHUH M CYIIHOCTU
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoil
SBJIEHUH M TPOLECCOB B NpHUpOJie U OOLIECTBE, POJIM MaTeMaTH4YECKOrO
MOJICIUPOBAaHUSI B HAYYHOM [IO3HAHUM M B TMPAKTUKE CIOCOOCTBYET
(bOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS W KaYECTB MBIIUICHUS, HEOOXOUMBIX
JUIsS. ajanTalMd B COBpPEMEHHOM LudpoBoM oOmiectBe. M3ydenue anreOpsbl
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HaOIIOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBILUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICMCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yrBepxacHus. OcBoeHHE Kypca anreOpsl o0ecredynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIICHNAS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHus, o00OIleHHe U KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenune anrebpe mpearnosgaracT 3HAYUTENBHBIA OOBEM CaMOCTOSTEIBLHOM
NESATEIIbHOCTH  O0YYaroIIMXCs, IOITOMY CAaMOCTOSTEIBHOE peIllleHue 3ajad
00yUaIOIUMUCS SBISIETCS pealin3alnell AesITeIbHOCTHOTO MPUHITUIIA O0yIeHHUS.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0naEHHOro
U3YYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Uucma © BBIUKACICHUSN», «ANTEOpanyecKUe BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoOJAep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JIPYTUMHU €r0 JUHUSAMH. B Xoae u3ydeHHs Kypca OOYYaromIMMCSl TPUXOIUATCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3TUM B MPOTpPaMMy Y4eOHOTO Kypca «Ayredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3ieliax MaTeMaTHYeCKOro
oOpa3oBaHHsI M  CHOCOOCTBYIOIIME  OBJQJCHUIO  OOyYarOUIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCKOTo s3bika. CopaepikaTeabHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOTO Kypca «AJredOpa» SIBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxanne nuHMA «YWcla ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS arOPUTMaMHU, a



TaK)Ke MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TOBCETHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBA3aHO C pALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
IpPEJICTaBICHUA O JAECWCTBUTEIBHOM YHCIE. 3aBEpPLIEHHE OCBOCHUS UHCIOBOM
JVMHUH OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX IIPEJAMETOB U OKpYyXaroliel peabHOCTH. Ha ypoBHE OCHOBHOTO 00LIETO
oOpa3oBaHMsi y4eOHBIH MaTepuan TIpPYNIHUPYETCS BOKPYI  palMOHAJIbHBIX
BbIp&KEHH. AnreOpa JEMOHCTPUPYET 3HAYEHUWE MATEMaTUKH Kak s3bIKa s
NOCTPOEHUSI MATEeMAaTHYECKUX MOJIEIE, ONMHCAHMs NPOLECCOB U SIBICHUUN
peanbHOrOo Mupa. B 3amaun oOyueHuss anredOpe BXOIAT TakkKe JalibHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIILJICHUS,, HEOOXOAWMOTO, B YAaCTHOCTH, IS
OCBOCHMSI Kypca HH(POPMATUKH, M OBJIAJEHUE HABBIKAMH JIETYKTUBHBIX
paccyxaeHuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJy4YeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUISL OIMCAHUS M UCCIIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CHoOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIUXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEICTBA A3bIKA MATEMATUKH —
CIIOBECHOT'O, CUMBOJINYECKOTO, IpapUuecKkoro, BHOCUT BKJIaa B (opmHupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBI.

VYriyOnéHHbIi Kypc anreopsl XapaKTEepU3yeTcs W3yYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO afmapata M CBSI3aHHBIX C HHUM METOJ/IOB
pemieHuss 3amgad. Aunredpa SBISETCS A3BIKOM I ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBaHus. llpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
npaBuia UX KOHCTPYHMPOBAHUSI  CIIOCOOCTBYIOT — (DOPMUPOBAHHIO  YMEHUU
00OCHOBBIBAaTh M JI0KA3bIBaTh CYKJEHHUS, PA3BUBAIOT MATEMATHUECKYIO MHTYULIUIO,
KpPaTKO M HAaIJISIIHO PAaCKpPBIBAIOT MEXAHU3M JIOTUYECKHUX IMOCTPOCHHM M ydaT UX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCICHUA», «Anredpandyeckue BbIPAXKEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.



Ha uzyuyenue yue6HOrO Kypca «Anredpay» orBoautcs 408 yacoB: B 7 kiacce
— 136 gacoB (4 yaca B Henelno), B 8 kinacce — 136 yacoB (4 yaca B HeJlelnwo), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonanehple umcna. CpaBHEHHE, yNOpSAOYMBAaHUE U apUPMETHUECKUE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcTOBBIX 3aAau apudmeTnyeckuM crocoboM. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TIpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbllee o0l1liee KpaTHOE JBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AJredpanyeckue BbIpaKeHHs

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanuyeCcKX BhIPAKEHUH.
JloKka3aTenbCcTBO TOKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHUE WU JieJeHrue MHOrowieHoB. IIpeoOpa3zoBanue
L[EJI0TO BhIpaXKeHUs1 B MHOTOWIeH. KopHu MHOTrOIIeHa.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XKECHHUM, NPOU3BEACHUE PA3HOCTH U CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUN. YpPaBHEHHE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHOM CUTYallUU.



JIuneliHOE ypaBHEHME C OIHOM INEPEMEHHOU. YHCIIO KOPHEN JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInHeliHOE ypaBHEHME, CONEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PelieHne cucTteM JIMHEWHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KOOpAMHAT. AOcIUcca M OpJAuHAaTa TOYKM Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIUS Kak MareMaTudeckas MoOJeNb peajgpHoro mpouecca. Oomacth
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganubie QyHKIIHN.

8 KUIACC

Yucia ¥ BIYHCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiCTBa IEWCTBUN C UPPALMOHAIBHBIMY YnciamMu. CpaBHEHNE HPPALHOHATIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a/1a4.

Pasmepsl 0OBEKTOB OKpYXAIOUIETO MHpA, AJUTEIBHOCTh IPOLIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anreb6panueckas apoOb. JlomycTUMble 3HA4YEHHUs] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaXeHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoil apoOw.



CrnoxxeHre, BBIYUTAHWE, YMHOXXEHHE U JEJICHHE anreOpandeckux ApoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUAX, COAEPIKAIIMX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOPHEM KBaJpaTHOTO YpPAaBHEHMS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
MOMOILIBIO KBAJIPATHBIX YPABHEHUIA.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  aIpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBEeHCTBA. PaBHOCHIIbHBIC HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKIUU

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkiuss. @DYHKIUW, OMKCHIBAIONIME TPSIMYyI0O U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-ii cremenn u ero cBoicTBa. CTeneHb ¢ palyMOHAIbHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii tpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEVHBIX YPABHEHUU C JBYMs NEPEMEHHBIMH KAK MOJIEIb PEATBHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. J[[oka3aTesbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajOB. MeToa MHTEpBaJOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl IMEpEMEHHbIMU. ['paduyeckuit
METOJ PEILIEHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIee U HAUMEHbIIIEE 3HaUYEHUS (PYHKIUU.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?uy
= a(x —m)? +n. [ocrpoenune rpadukoB GyHKIMI ¢ MOMOLIBIO IPEOOPA3OBAHHIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

Oyukius Y = X" ¢ HaTypaIbHBIM MOKa3aTesneM N u e€ rpaduxk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitne umCIOBOM mTocHenoBaTeIbHOCTH. KOHEUHbIE M OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMETHYECKO U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEEHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTM MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSTh MATEMATUYECKHME 3HAHHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIMIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJILHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MMyTEeH UX pPelIeHNs,;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00BEKTAX U SABJICHUSX, B TOM YHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHS, (OPMYJIHPOBATH M OICGHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOPMYyIHpPOBaTh W  IPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIL;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIECHUSA, BbIOMpaTh HauOoliee MOAXOASIMUA € y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE M JlaHHO€, (OpMHpPOBATh TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI MO PE3YJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpeacTaBieHUss HHPOpPMAMKM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U ()OPMYITHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSIMH H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY O00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(GbopMyITMpPOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHIS,;

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIL30BATh MPEUMYINECTBA KOMAHJAHOW W WHAWBUyaIbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNMoBbIX GopMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTepusiM, ChOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIBHOCTH MOCTABICHHOMN ILIEIU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHU TPU U3yYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OgHON (HOPMBI 3alMCH YUCENl K JApyrou (ImpeoOpa3oBLIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCET MPH PEIICHUH 3a7ad, MPOBEICHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TonrMaTh U OOBICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyycia M CTENEHH C HaTypaJlbHBIM I[IOKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIe
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONW CHUTyalluu, BBINOJHATh MPUKUAKY U OIEHKY pe3yjbTara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yabTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eTuMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHHUH 3a7a4 MPU3HAKU JEJIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTBIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
peoOpa3oBaHus BhIpaXKEHUI, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouneHsl.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
U C MHOTOWICHAMH, TPUMEHSTh (POPMYIIbI COKPAIIEHHOTO YMHOXKEHHU (KBajpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXKUTEJS, TPYNIUPOBKH CllaraeéMbIX, MPUMEHSS
(bopMyJIbl COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHsTh nMpeoOpa3oBaHKUsI MHOTOWICHOB ISl PEIICHMS Pa3iMYHbIX 3a]ady
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[Tonbupate mnpuMepbl Map 4YHUCEIN, SBIAIOMIMXCS pEIIeHUEM JHUHEHHOTOo
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpadUK JIMHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300pakath HA KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOLIUE 33 IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IMPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIMM, HAuOOJbLIEE U HaWMEHbILIEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku AJi UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BbIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHH, HCTIOJIB3YS pu HEOOXOIMMOCTH KaJbKYJIATOP, BBINIOJIHATH



npeoOpa3oBaHMsl BBIPAKEHUM, COIEPXKAIIUX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300pakaTh EUCTBUTEIIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmNepUpoOBaTH TMOHSATHEM OCTaTKa IO MOJYJIIO0, TPUMEHSTH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHUs BEIPAXKEHUM JIs1 peICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNbHBIE YpaBHEHHUSL.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHME WJIM CUCTEMA YPAaBHEHHUM PEIICHUS, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT cloBeCHOW (OPMYIUPOBKM 3amadu K €€ aireOpamdecKoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MMOJTYYEHHBIN pe3yiabTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[Tonnmate ¥ UCHOJB30BaTh (DYHKIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHIy 00y4yeHus B 9 ki1acce o0y4aromuics MoayyuT CIeyOIUe TPeIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepUpoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBIINOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEepUpOBaTH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemiats HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METOIbI PABHOCUIIBHBIX MIPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJIBIX YHCIIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu aJireOpaundeckuMm Croco0oOM C  TMOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHbBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3adaHHas PyHKIUs.

HccnenoBarh PyHKIUIO 1O €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIMH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUyHy0 (QYHKIMIO 110 (Gopmysie, IPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Onpenensaty MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON QPYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiun y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmroctpupoBaTh € MOMOIIBIO Tpaduka pealbHyl0 3aBUCUMOCTH WIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCIIEIOBATEILHOCTH PAa3HBIMH CIOCOOAMHU: OMUCATEILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPECHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHUCIOBBIMH IIOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCTIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  IOCIEAOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 UNCJIA U BBIYUCJIEHMA. 11 1 bubmuorexa [JOK
PannonanbeHble yncia (IOBTOpEHNUE) https://m.edso00.ru/7f415b90
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7 bubnuorexa [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edsoo0.ru/7f415b90
4 YPABHEHI/I}UI N CUCTEMbI 10 1 bubmuorexa [JOK
YPABHEHMUMN. Jlunelinble ypaBHEHUS https://m.edso00.ru/7f415b90
5 UNCJIA U BIUNCJIEHUA. Crenens ¢ 5
HaTypaJIbHBIM MOKa3aTeleM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUUN. JIuneitHas GyHKITHS 16 1 E;I[?:;I;T:;sa:)?g}; £415690
YPABHEHUA 1 CUCTEMBI
10 YPABHEHMUM. Crcrembl THHEHHBIX 14 1
YpaBHEHU
11 [ToBTOpenue, 060061IeHNE, 8 1 bubmuoreka [JOK



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

cUCTeEMaTH3alUsd 3HAaHUN

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit bubnuorexa [JOK
2 17 1
KOpPEHb https://m.edsoo.ru/7f417af8
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BbIPAXKEHUSI. 17 1 bubmuorexa [JOK
JpoOHO-palinoHaNbHbIe BEIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUA N1 HEPABEHCTBA. 19 1 bubnuotexa [JOK
JIpoOHO-palmoHanbHbIe ypaBHEHUS https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
OYHKINN 1 1
6 YHKI > https://m.edsoo.ru/7f417af8
AJITEBPAMYECKUE BBIPAXXEHU . bubnmnorexa [JOK
7 14
Crenenu https://m.edsoo.ru/7f417af8
8 UNCJIA U BBIUMCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHME, 0606IH€HI:IC, 10 1
CUCTEMaTHU3allus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0



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

9 KJIACC

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



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Konrpoabnbsie IIpakruuyeckue Aara mupponsle
Bcero u3ydeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI pecypes!
1 [ToBTOpenue. PannoHaibHbIC Ynciia 1 bubmorexa [JOK
https://m.edsoo.ru/7f4211de
[ToBTOpenue. CpaBHeHue,
5 YHOpSA0YMBAHUE U 1
apudmeTHuecKre AeUCTBUS C
paloHaIbHBIMU YHCIAMU
3 IToBTOpenue. Ynucnosas npsmas, 1
MOJ1yJIb YHCIIa
IToBTOpenue. IIpoueHTsl, 3anuch
4 MIPOIIEHTOB B BUJIE IpoOU U IpoOU B 1
BH/JIE MIPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1aUn 1
Ha TIPOLCHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n 1
Ha TPOLEHTHI
7 IToBTOpEeHue. Pemenne TeKCTOBBIX 1
3a7a4 apu(pMETHYECKUM CIIOCOOOM
[ToBTOpenue. Pemenune 3anay u3
8 peanbHOM MPAaKTUKN HA YaCTH, 1

IpoOu, MPOLEHTHI, TPUMEHEHHE
OTHOILIEHUN U IIPONOPLUH IIPU



https://m.edsoo.ru/7f4211de

pelieHuu 3a1a4y

[ToBTOpenue. Pemenue 3a1ay u3
peanbHON NPAaKTUKU HA YACTH,

9 IpoOu, MPOLEHTHI, TPUMEHEHHE
OTHOILUEHUN U IIPONOPLUH IIPU
pelIeHny 3a1a4
[ToBTOpenue. PeanbHbie
10 3aBHCHMOCTH; pELICHHE 3a]1a4 Ha
JBUKEHHE, padOTY, IOKYIKH,
HaJIOTH
1 KontponbHas paboTa o teme bubnnoreka [JOK
"ParnoHanpHbIe ynuciia" https://m.edsoo.ru/7f42154¢
12 Koopaunara Touky Ha psamMoit
13 YucaoBbie TPOMEKYTKH bubmmorexa [OK
https://m.edsoo.ru/7f41feec
14 YucnoBble TPOMEKYTKH
15 PaccrosiHne Mexy 1ByMs TOYKaMU bubnnoreka [JOK
KOOPAMHATHOU IIPSAMOM https://m.edsoo.ru/7f41fafa
[IpssMmoyronbHas cucrema
16 KoopauHaT. AGcIrcca U opArHaTa bubmmorexa [TOK
. https://m.edso0.ru/7f41fd70
TOYKH Ha KOOPJAMHATHOMN INIOCKOCTH
[IpssMmoyronpHas cucrema
17 KoopauHat. AOclucca U OpJIMHAaTa
TOYKH Ha KOOPJIAUHATHOMN TIOCKOCTH
18 ITpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamMu
19 Urenue rpauKoB pealbHbIX

3aBUCUMOCTEN



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

q)}IHKI_II/IOHaJILHBIe 3aBUCHUMOCTH

20 MEX1y BeJIMYNHAMHU
[TonsiTne Kuuu. OyHKIUA Kak
21 MaTeMaTI/I(}I)ZZIKaSI MOI[G}J]II:: peanbHOro bubmmorexa [IOK
https://m.edsoo.ru/7f421382
mporecca
[Tonstue pynkmuu. OyHKIMA Kak
22 MareMaThyeckas MoJIeJb PEaIbHOTO
mporecca
Ilonsarue K. OYHKIUA KaK
23 MaTeMaTI/I(IiI):(IJ{KaH MO,HG}J/'II-EI» pEeabHOTO bubmorexa LHOK
https://m.edsoo.ru/7f4218be
mpoiecca
24 OO6nacTh onpeeneHus u 00J1acTh
3HaYEHUN PYHKINH
o5 O6uacthb omnpezenieHus U 00J1acTh
3HaYeHUN PYHKINH
26 CrniocoOblI 3a1aHust PyHKIUH
27 I'paduk pynkumn
08 KonTponbnas pabota mo Teme
"Koopaunats! u rpa¢puku. Oynxmmun”
BripaxkeHue ¢ mepeMeHHBIMHU.
29 3HaueHue BBIPAXKEHHUS C
MIePEeMEHHBIMU
BripaxkeHue ¢ mepeMeHHBIMHU.
30 3Ha4YeHNE BBIPAKEHHUS C
MIePEeMEHHBIMHU
BripaxkeHue ¢ nepeMeHHbIMU.
31 3Ha4YeHNE BBIPAKEHHUS C

INEPEMEHHBIMU



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4218be

[IpencraBnenue 3aBUCUMOCTH

32 MEXy BEIMYNHAMU B BUJIC
hopmyIbI
[IpencraBnenue 3aBUCUMOCTH
33 MEXy BEJIMYNHAMHU B BHJIC
bopmyIbl
34 Brruucnenus mo ¢popmynam
35 Boruncnenus no hopmynam
36 YpaBHeHHE ¢ OJHON TEPEMEHHOM. bubnnoreka [JOK
Kopens ypaBHeHUs https://m.edsoo.ru/7f4218be
37 CBoiicTBa ypaBHEHHI ¢ OAHOU
MepeMEeHHON
38 CaoiicTBa ypaBHEHHI ¢ O1HON
MePEMEHHOMN
39 PaBHOCHIIBHOCTD ypaBHEHHI
40 VYpaBHEHHE KaKk MaTeMaTudeckas
MOJIeTIb peaibHOU CUTYyaIlun
41 Yucno kopHE# TuHEHHOTro bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f422fca
42 Uuciio KopHen JIMHENHOTO
ypaBHEHUs
43 Pemrenre TekCTOBBIX 3a7a4 €
IMOMOIIBIO JIMHENHBIX YPAaBHEHUI
44 JIuneitHoe ypaBHEHUE, coJiepKaIiee
3HAK MOJYJIS
KonTponbHas paboTa mo Temam
45 "BoIpaskeHus ¢ nepeMeHHbIMH ",

"JIuneitnple ypaBHEHUS"



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f422fca

CreneHnsb ¢ HaTypaIbHBIM

46
oKasarejieM
47 CBolicTBa CTENIEHU C HATYPAIbHBIM
rokasarejieM
48 CBolicTBa CTENEHU C HATYpPaJbHbIM
IoKas3arejieM
49 CBolicTBa CTENEHU C HATYPAJIbHBIM
oKasarejieM
50 3amnucek Yncia B JECITUYHON
IMO3UIIMOHHON CUCTEME CUUCIICHUS
51 3amnucek yncia B JECITUYHON
MO3ULMOHHOM CUCTEME CUUCIIEHUSI
Onunouwnensl. OnHOYIEH
bu6mmoreka [IOK
52 cTarmapTHoro Buaa. CTerneHp
https://m.edsoo.ru/7f423312
OJHOWJIEHA
Onaouwinensl. OnHOYIEH
bu6mmoreka [JOK
53 cTarmapTaoro Buja. CTerneHp
https://m.edsoo.ru/7f4237fe
OJHOWIEHA
Mmuorouiaensl. MHOro4aeH
bu6mmoreka [JOK
54 crangaptHoro Buaa. CTeneHn
https://m.edsoo.ru/7f4239de
MHOTOYJIEHA
Mamuorounensl. MHOro4aeH
55 cTa”zapTHoOro Buja. CTeneHb
MHOTrOYJIEHA
56 Ci10’keHy€e 1 BBIYHUTAHUE
MHOT'OYJIEHOB
57 Cii0’keHy€e 1 BBIYUTAHUE

MHOT'O4YJICHOB



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Ci1o)eHre U BEIYUTAHUE

58
MHOT'OUJIEHOB

59 YMHOXKEHUE U JCIICHUE
MHOTOYJICHOB

60 VYMHOXXEHHUE U eJIeHUE
MHOT'OYJIEHOB

61 YMHOXKEHUE U JICIICHUE
MHOT'OYJIEHOB

62 YMHOXEHUE U JICIICHUE
MHOTOYJICHOB

63 IIpeoOpa3oBanue 1€10ro
BBIPQ)XEHUS B MHOTOUJIEH

64 [IpeoOpaszoBanue 1eIo0ro
BBIP)XEHUS] B MHOTOUJICH

65 [IpeoOpa3oBanue 1es10r0
BBIP)XEHUS] B MHOTOUYJICH

66 Kopau MHOrO4IIEHA

67 Kopuu MHOrOous€Ha
ToxnectBo. ToxxaecTBeHHbIE

68 npeoOpa3oBaHus anredpandeckux
BBIPAKCHUIN
ToxnectBo. ToxxnecTBeHHBIE

69 npeoOpa3oBaHus anredpandeckux
BBIPAKECHUIN
ToxnectBo. ToXXIEeCTBEHHEBIE

70 peoOpa3oOBaHUs ANreOpanIecKuX
BBIPAKCHUI

71 ToxnectBo. ToxxnecTBEHHBIE




peoOpa3oBaHus anredpandecKux
BBIPAYKECHU I

ToxnectBo. ToxxIaecTBEHHEIE

72 npeoOpa3oBaHus anredpandeckux
BBIPAKCHUIN

73 Jloka3aTebCTBO TOXK/IECTB
KonTponbHas padoTa no temam

74 "CreneHp ¢ HaTypajJbHbIM
nokazaresieM", "MuorouneHs!"

75 KBanpaT cymMmBl 1 KBajipaT pa3HOCTH
JIBYX BBIpa)KCHUHN

76 KBaznpaT cymMMBI HECKOJIBKUX
BBIPAYKEHU I

77 Ky6 cymMmBI 11 KyO pa3HOCTH IBYX
BBIPAKCHUI

78 PasnocTs KBapaTOB IBYX
BBIPA)KCHUIN

79 IIponsBeneHne pa3HOCTU U CyMMBI
JBYX BBIpaXKCHUHN

80 [Ipou3sBeneHne pa3HOCTH U CyMMBI
JBYX BBIpaXCHUHI

81 CymMma 1 pa3HOCTb KyOOB JIByX
BBIPA)KCHU I

82 CymMa 1 pa3HOCTh KyOOB BYX
BBIPAKCHUIN

83 Pa3noxeHne MHOrO4YIIEHA HA
MHO>KUTEIN

84 [Ipoun3sBeneHne pa3HOCTH CyMMBI




JBYX BBIPQXXEHMI, CyMMa U Pa3HOCTb
KyOOB JIBYX BbIpaXXCHHI

Paznoxenne MHOrouwjieHa Ha

85
MHOKHTEIIH

86 Brinecenune o011ero MHOXKHUTENS 3a
CKOOKH

87 Mertoa rpynmupoBKU
KontponbHas paboTa mo teme

88 "DopMyIIbI COKPAIIIEHHOTO
YMHOKeHuUs"

89 JemumocTh nenbix yncel. CBoMCTBa
JEJINMOCTH

90 JemumocTb nenbix gucesn. CBoicTBa
JEITMMOCTH

91 [IpocTeie 1 cocTaBHBIE YUCIA.
YéTHple 1 HEUETHRIC YK CIa

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

93 [Tpusnaku genumoctu Ha 2, 4, 8, 5,
3,6,9, 10,11
[Tpu3Haku JeTUMOCTH CYMMBI U

94 MIPOU3BEICHUS TENIBIX YUCEIT TIPH
pelIeHnH 3a1a4
HanbGonpmmuii oOmuii 1eTUTENb U

95 HauMeHbIIee o01ee KpaTHOE JIBYX
qyucen

96 B3aumno npocTele uncna

97 Anroput™m EBximnna. Jlenenue ¢




OCTaTKOM

CpaBHeHI/IH LOEJIBIX YHUCEI 110

98 1
MOJTYJII0 HATYpPAJILHOTO YHCIIa
. N . bu6mmoreka [IOK
%9 Jnmeiinas gynKuns, o€ cpoicTsa . https://m.edsoo.ru/7f42064e
. " . bu6mmoreka [IOK
100 Juneiinas pysKums, o€ croticTsa 1 https://m.edso0.ru/7f420806
. " . bubmuorexa [JOK
101 Juneitnaz dyniums, ¢8 coficTsa 1 https://m.edso0.ru/7f4209a0
N bubnuotexa [JOK
102 Ppadpuic mneiinoi pymrcunn 1 https://m.edsoo.ru/7f420e6e
N bubnuotexa [JOK
103 Ppaduic amseiinoft pynicuun 1 https://m.edsoo0.ru/7f427¢32
N bubnuotexa [JOK
104 Ppaduic amseiioft pynicuun 1 https://m.edsoo.ru/7f427e8a
N bubnuorexa [JOK
105 Ppaduic amseiioft pynicuun 1 https://m.edso0.ru/7f42836¢
106 I'paduk pynkuun y = | X | 1
107 I'paduk pyHkunn y = | x | 1
108 I'paduk pynkuun y = | X | 1
109 I'padux pyakmm y = | X | 1
110 KycouHo-3aanHble pyHKINU 1
111 KycouHno-3anannsie GpyHKIUN 1
112 KycouHo-3aanHble pyHKINU 1
113 KycouHno-3anannsie GpyHKIUN 1
114 KonrtponsHas pabora no remam 1

"Nemumocts", "JIuneiinas pyHkims"



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

115

VYpaBHeHHE ¢ JBYMS IEPEMEHHBIMU

116

117

VYpaBHeHUE ¢ ABYMS [TE€PEMEHHBIMU

I'padux nuHEHHOTO ypaBHEHHUS C
IABYMsI IEpEMEHHBIMH

118

119

120

I'padux nuHEHHOTO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMU

CucreMpl TMHENHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

CucreMbl TUHENHBIX YpaBHEHUN €
IBYMsl IEPEMEHHBIMU

121

122

123

124

125

I'padmyeckuit MeTO pereHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

I'paduueckuit MmeTos perieHus
CUCTEMBI JINHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU

Pemenue cucrem JIMHENHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
METOJIOM IOACTAaHOBKH U METOJOM
CIIOKEHHUSI

Pemenne cucremM TUHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKHM U METOJIOM
CIIOJKEHHUS

Pemenne cucteM THHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKHM U METOJIOM
CIIOJKEHHS




126

Pemenue cucteM TUHEHHBIX
yYpaBHEHUH ¢ JBYMS IEPEMEHHBIMHU
METOAOM IOJICTAHOBKH U METOIOM
CIIOKEHMUS

127

Cucrema 1ByX JUHEHHBIX
YpaBHEHHH ¢ IByMsI IE€pEeMEHHBIMU
KaK MOJIEJIb PealbHON CUTYaIluN

128

129

KonTponbhas padota no teme
"CucteMbl IMHEHHBIX ypaBHEHUI"

[ToBTOpEeHME 1 0000IIEHNE.
BeipaxkeHus ¢ nepeMeHHbIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

130

[ToBTOpenue u 0600menue. CTerneHb
C HATYpPAJIbHBIM MTOKa3aTeIeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

131

[ToBTOpEeHue u 060061IEHNE.
OI[HO‘IJ'IGHI)I 1 MHOI'OYJICHBI.
ToxnecTBeHHBIE TPe0Opa3oBaHuUs
anredpanvyecKux BhIPAKEHUI

bu6mmoreka [JOK
https://m.edso0.ru/7f429f32

132

133

[ToBTOpenue u o6o0IIEHHE.
@opMyIIBI COKpALIEHHOTO
YMHOKCHUA

[ToBTOpenue u o6o0IIEHHE.
KoopauHats! u rpadukw.

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

134

[ToBTOpeHME 1 000OIIEHNE.
Jluneiinas QyHKIus 1 e€ cBoiicTBa

135

136

WroroBas koHTpoJsibHas paboTa

[ToBTOpenue u o0oOIIEHHE.
Pemenue cucteM JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

OBIIEE KOJIMYECTBO YACOB 110

I[TPOT'PAMME

136

ITOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTtpoabHbie

Bcero
padoThbI

IIpakTH4eckue
padoTbI

Jlara
u3ydeHust

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

Panuvonanbunie
BBIPAXKEHUS

ToxxnmecTBeHHBIE
npeoOpazoBaHus
palroHaIbHBIX
BBIPAKECHUI

ToxxnmecTBeHHBIE
npeoOpa3oBaHus
palMOHATIBHBIX
BBIPAKCHUII.
Yupouienue
panoHaNIbHBIX
BBIPAKECHUI

ToxaecTBeHHbBIE
npeoOpa3oBaHus




pallOHATBHBIX
BbIpaxkeHuil. [lopsiaox
NeUCcTBUHI

ToxxnecTBeHHEBIE
npeoOpa3oBaHus
pallOHATBHBIX
BbIpaxkeHHi. CBolicTBa

Anrebpanueckast 1poOb.
JlomycTrMble 3HAUCHUS
HIEPEMEHHBIX B JPOOHO-
palOHATBHBIX
BBIPKCHUIX

Anrebpanueckasi 1po0Ob.
JonmycTuMble 3HaUEHUS
NEPEMEHHBIX B APOOHO-
palMOHATIBHBIX
BbIpaxkeHHsX. Perenne
JTPOOHO-PAIIMOHATBHBIX
BBIPAKECHUI

Anrebpanueckasi 1po0Ob.
JonycTuMble 3HaUEHUS
MEPEMEHHBIX B APOOHO-
parroHaAIBEHBIX
BBIPAKCHHSIX.
npeoOpa3oBaHue
JIPOOHO-PAMOHATBHBIX




BBIPAKCHU.

OCHOBHOE CBOMCTBO
anredpanveckoit 1poou

10

OCHOBHOE CBOMCTBO
anreOpanvyecKkoi IpooH.
Coxkparienue apodeit

11

12

CroxxeHue ¥ BbIUUTAHUE
anreOpanvecKux apooei

CrnosxeHue U BBIYUTaHHE
anreOpanvecKux
npooeii. [IpuBenenue k
00111eMy 3HaMEHATEITI0

https://resh.edu.ru/subject/lesson/1967/start/

13

14

Ynpoienne
palMOHAIBHBIX
BBIPAKECHUI

YMHOXEHHE U JIeTICHNE
anreOpanyeckux Apooeit

https://resh.edu.ru/subject/lesson/1968/start/

15

16

YMHOXKEHNE U JeJIEHUE
anreOpanvaecKux
npobOeii. Bo3penenue B
CTETeHb

Bossenenue
anreOpandyeckoi 1podu




17

B CTCIICHb

VYMHOXKEHUE U JeTICHUE
anreOpanvdecKux
npobeii. Pemenuit
3aJaHud Ha JeJIeHuEe

18

19

KonTtponpsHas pabora o
teme "JIpoOHo-
panmoHaIbHbIC
BbIpakeHus"

OO6nacth onpeaeeHus
A MHO>KECTBO 3HAUECHUHN

byHKITUN

bubmuoreka [JOK
https://m.edsoo.ru/7f434bbc

20

21

OO6nacth ornpeaeeHus
1 MHO>KECTBO 3HA4YCHUU

¢bynkunu. OyHkuus

CrocoObI 3a1anust
byHKIMI

22

I'padux pyHkmmm

bu6mmorexa [IOK
https://m.edsoo.ru/7f4343e2

23

UYUreHue CBOMCTB
GyHKIMH 110 e€
rpaduky. [Ipumepst
rpaduKoB QYHKIHH,
OTpaXkaroIlUX peajbHbIE

bu6mmorexa [JOK
https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

24

25

HPOLIECCHI

DyHKIUH,
OTHCHIBAIOIIUE MPSIMYIO
1 00paTHYIO
MPOMOPLUOHANILHBIE
3aBHCUMOCTH, UX
rpaduku

DyHKIMH,
OTIHCHIBAIOIIUE TPSIMYIO
U 00paTHyIO
MPOMOPLUUOHAIILHBIE
3aBUCHUMOCTH, HX
rpaduxu. OCHOBHBIC
MIPUHITHAITBI ITOCTPOCHHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f434d38

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb4

26

DyHKIUH,
OTIHCHIBAIOIINE TIPSIMYIO
U 00paTHYIO
IPONOPLHUOHATIBHBIE
3aBHCUMOCTH, UX
rpa¢uku. [Toctpoenue

27

28

OyHKnusa Y = X2 u eé
CBOMCTBa

OyHKnua Y = X2 u eé
ceorctBa. Iloctpoenue

https://resh.edu.ru/subject/lesson/2908/start/



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

29

30

@yHKuMs Y = X3 u eé
CBOMCTBA

DyHKIUA Y =K/X U €&
cBoiictBa. [locTpoenue

https://resh.edu.ru/subject/lesson/2501/start/

31

OyHKIUA Y =K/X 1 e€
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f434d38

32

33

DyHKIHA Y =VX U €€
CBOICTBa

KoHTtposbHas padoTa mo
teme "®yHkiun"

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb4

34

35

ITonsiTue
WPPALMOHATIEHOTO
yucna. JlefictBus ¢
UppALMOHATEHBIMHU
YUCIaMHU

CBoiicTBa IEUCTBUH C
MppalrOHAIIbHBIMU
YHCIIAMUA

36

37

CBoMcTBa OEHCTBUH C
UppalMOHATIbHBIMU
yucinamu. OyHKus y =

Vx

CBoiicTBa IEUCTBUH C



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

UppALMOHATIEHBIMU
guciaamu. Pemenne
3a7a4 C
HUppaLMOHATLHBIMHU
YHCIIaMU

38

39

CpaBHenue
HPppaLUOHAIBHBIX YUCEI

CpaBHeHue
UppaIMOHAILHBIX
yrcen. Perenue 3amau
Ha CPaBHCHUE

40

KBanparnbie kopHU

https://resh.edu.ru/subject/lesson/2915/start/

41

42

Apudpmernueckuii
KBaJPaTHBI KOPEHb U
€ro CBOMCTBA

Apudmernueckuit
KBaJpaTHBI KOPEHb U
ero ceoucrea. OyHKUIHS
y = Vx u ee rpadux

43

MHOXecTBO
ﬂeﬁCTBHTeHLHBIX YHUCECII.
IIpencraBnenus o
pacIupeHnsIX
YHCIIOBBIX MHOXKECTB




44

45

46

47

JonycTtumMble 3HaUEHUS
MIEPEMEHHBIX B
BBIPAXKCHUSIX,
coJieprKalnx
apupMeTHIECKHE
KBaJIpaTHBIC KOPHHU.
Haxoxnenne
MPUOJIMKEHHBIX
3HA4YECHUH KBAJIPaTHOIO
KOpHS

JlonycTumble 3HaYEHUS
MEPEMEHHBIX B
BBIPAXKCHUSIX,
coJIeprKaInx
apupMeTuIecKue
KBaJpaTHBIE KOPHU

ToxxnmecTBeHHBIE
npeoOpazoBaHus
BBIPAKECHUH,
coJiepKaIIX
apudmMeTHuecKue
KBaJ[paTHBIC KOPHHU.
N30aBnenue ot
UPPAIMOHAITIFHOCTH B
3HaMEeHaTele

Tox/1eCTBCHHBIC
npeoOpazoBaHus

https://resh.edu.ru/subject/lesson/1975/start/




BBIPAKECHUH,
coJieprKalnx
apupMeTHIECKUE
KBaJIpaTHbIEC KOPHHU.
KBagpaTHbiii KOpeHb U3
IIPOU3BEICHUS

48

ToxnecTBeHHBIE
npeoOpa3oBaHUs
BBIPAKECHU,
coJiepXKaInx
apudmeTnyeckue
KBaJpaTHbIC KOPHHU.
KBanpaTHbiii KOpeHb U3
Ipo0u, CTENIEHN

49

50

ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
BBIPAKECHU,
CoJIepXKaIInX
apudmMeTHuecKue
KBaJpaTHHIE KOPHHU.
BriHecenrie MHOKUTENS
3a 3HaK KOPHSL.
Buecenne MHOXUTENSA
noJ

KonTpomnpHas pabora mo
teMe "KBaapaTHbIil
KOpEHb"




o1

52

53

54

55

KBanparHoe ypaBHeHUE.
Henonnoe kBagpatHoe
ypaBHEHUE

dopmyiia KOpHEH
KBaJPaTHOIO
ypaBHeHus. KonudecTBo
JIEUCTBUTEIbHBIX
KOpHEH KBaJpaTHOIO
ypaBHEHUS

®dopmyna KOpHeH
KBaJPaTHOTO
ypaBHeHus. KonuyecTBo
JIEUCTBUTEIbHBIX
KOpHEHN KBaJPaTHOTO
ypaBHEHUS

dopmyna KOpHEH
KBaJpaTHOIO
ypaBHeHus. KonnuectBo
JEeUCTBUTEIbHBIX
KOpHEHN KBaJpaTHOIO
ypaBHeHus. Pemenue
KBaJPaTHBIX YPaBHEHUU
C YETHBIM BTOPBIM

K03 ULHEeHTOM

®dopMmyna KOpHEH
KBaJIpaTHOI'O
ypaBHeHus. KonnuecTBo

https://resh.edu.ru/subject/lesson/1976/start/

https://resh.edu.ru/subject/lesson/3137/start/




JIEICTBUTEIIBHBIX
KOpHEeH KBaJpaTHOTO
ypaBHeHus. Pemenue
3a]1a4 C IOMOIIIbIO
KBaJIpaTHBIX YpaBHEHUI

56

Teopema Buera

https://resh.edu.ru/subject/lesson/1552/start/

57

58

59

Teopema Buera.
Teopema oOpartHas
Teopeme Buera

YpaBHeHUsI, CBOANMbIE
K JTAHEHHBIM
YPaBHEHUSIM UJIH K
KBaJIPaTHBIM
ypaBHEeHUSIM. CITIOCOOBI
pelIeHus

YpaBHEHUsI, CBOIUMBIE
K JTHHEHHBIM
YpaBHEHUSAM WJIU K
KBaJPaTHBIM
YpaBHEHUSM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

60

61

KBanpaTHoe ypaBHeHHE
C IapameTpoM

Pemenne kBagpaTHBIX
YPaBHEHUH C



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

62

napaMeTpamu

Pemenne kBagpaTHbIX
ypaBHEHHUH C
napaMeTpamu.
AJroput™m

63

64

Pemenne kBagpaTHbIxX
YpaBHEHUH,
COJEpIKalINX 3HAK
MOZYJIS

Pemenue kBagpaTHbIX
YpaBHEHUH,
coJleprKaluX 3HaK
MOAYJSA. ANrOpUTM

65

66

YpaBHEHHE KaKk
MaremMaTuyecKas
MOJIENb PEANIBHOM
CUTyaIuu

Pelienne TeKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

67

68

KonTponbhas pabota no
teMe "KBaznpaTHbie
ypaBHeHHUA"

JpoGHo-paninoHaIbHbIC




69

yYpaBHEHUS

Pemenue nqpo6HO-
parMoHaIBHBIX
ypaBHEHUH,
CBOISIINXCS K
JTUHEHHBIM YpaBHEHUSIM

https://resh.edu.ru/subject/lesson/1978/start/

70

Pemenue npo6HO-
paroHaIBHBIX
YpaBHEHUH,
CBOJIAIIUXCS K

JIMHEHHBIM YpaBHCHUAM.

Pemnienue ypaBHeHuit

71

Pemenue npoGHo-
paurOHAIBHBIX
YpaBHEHUH,
CBOIAIINXCS K

JUHEWHBIM YpaBHEHUSIM.

Pemienue 3a1anuii Ha
JIpOOHO-PAIIMOHANBHEIE
ypaBHEHHS

72

Pemenue npoOHo-
palMOHAIBHBIX
YpaBHEHUH,
CBOZAIIMXCS K
KBaJIpaTHBIM
ypaBHeHusM. Pemienue
3a1aHUM, UCIIOIb3YS




73

JIpOOHBIC
paluoHaIbHbIC
ypaBHEHUS

Pemenue nqpo6HO-
paloHaIbHBIX
YpaBHEHUH,
CBOJISIIIMXCS K
KBaJIPaTHBIM
ypaBHeHUsIM. Pemienue
3a/laHuil Ha YIpOILEeHHE
JPOOHBIX
parroHaIbHBIX
YpaBHEHUN

74

Pemenue npoOHo-
palMOHAIBHBIX
YpaBHEHUH,
CBOIAIINXCS K
KBaJIpaTHBIM
YpaBHEHUSM. AJITOPUTM

75

76

Pemenue npobHO-
palMOHATIBHBIX
YpaBHEHUN METOJIOM
3aMEHBbI TIEPEMEHHOM.
CBezneHue ypaBHEHHM K
KBaJPaTHBIM

Pemenue npo6HO-
panMOHAIBHBIX




YPaBHEHHUI METOJIOM
3aMEHbI TIEPEMEHHOI.
IIpeoOpazoBanue
ypaBHEHUU K IPOOHO-
paloHaIbHBIM

77

78

Pemenue npo6HO-
palMOHATIBHBIX
YpaBHEHU METOJIOM
3aMEHBI IEPEMEHHOM.
AJroputm

Pemenne npoGHo-
paroOHaIbHBIX
YpaBHEHUH METOJIOM
3aMEHBI IEPEMEHHOM.

79

Pemenue TekCcTOBBIX
3a/1a4 ¢ MOMOLUIbIO
JTPOOHO-PAIIMOHATBHBIX
ypaBHeHul. Pemenue
3a/1a4 ¢ TOMOILBIO
panoHaIbHBIX
YpaBHEHUH HA CILIABBI

80

Pernienne TeKCTOBBIX
3aJ]1a4 C TIOMOIIIBIO
JTPOOHO-PAIMOHATBHBIX
ypaBHEHUN. AITOPUTM




81

82

83

Pemenue TekcTOBBIX
3a/1a4y C MOMOUIbIO
JTPOOHO-PALIMOHAIBHBIX
ypaBHeHul. Pemenue
3a/1a4y C MOMOUIBIO
pallOHATBHBIX
ypaBHEHUI HA
JIBI)KEHUE

Pemenne TekCTOBBIX
3aJa4 C MOMOIIBIO
JIPOOHO-PAIIMOHATILHBIX
ypaBHeHuUl. Pemienue
3aJa4 C MOMOIIBIO
palroHaIBHBIX
YPaBHEHUI Ha KPyroBOE
JIBIDKCHUE

Pemenue TekCcTOBBIX
3a/1a4 ¢ TOMOUIBIO
JTPOOHO-PAIIMOHATBHBIX
ypaBHeHul. Pemenue
3a/1a4 ¢ IOMOUIBIO
parroHaATBEHBIX
ypaBHEHHUI Ha paboTy

84

Pemenune TekcTOBBIX
3a/1a4 ¢ MTOMOIIIBIO
JTPOOHO-PAIMOHATBHBIX
ypaBHEHUI




85

I'padpuueckas
MHTEpIIpeTalus
YpaBHEHUH C JIBYMSI
NePEeMEHHBIMU

86

87

88

KonTponbnas pabota no
teme "JIpo6Ho-
pauroHaILHbIE
ypaBHeHUA"

YucnoBbie HCPAaBCHCTBA

CBoiicTBa YHUCIIOBBIX
HEPaBEHCTB

89

90

CBolicTBa YHUCIIOBBIX
HepaBeHCTB. Pemenue
33JJaHUH Ha YHCIIOBBIE
HEpaBEHCTBA

I[OKaS aTCJILCTBO
HCPaBCHCTB

91

Hepasencrtso ¢
nepemeHHoil. Ctporue u
HECTPOI'Me HEPAaBEHCTBA

92

Hepagenctso ¢
nepeMmeHHoi. CTporue u
HECTPOTHE HEPABEHCTBA.
[IpumeneHnue cBOMCTB




93

YHUCJIOBBIX HCPABCHCTB

Crnoxenune u
YMHO)XCHHE YUCITOBBIX
HEPaBEHCTB.
O1eHrBaHue 3HAYCHUSI
BBIPAXKCHUS

94

Crnoxenue u
YMHO)KEHUE YHCIIOBBIX
HEPaBEHCTB.
OrieHrBaHue 3HAYECHHUS
BbIpakeHHs. Pemenue
HEPABCHCTB

95

[TonsATHE 0 pemeHnn
HEpPABEHCTBA C OJTHOU
[IEPEMEHHOM.
MHOXeCTBO pelIeHUN
HEPABEHCTBA

96

97

ITonsTHe 0 pemieHun
HEpPaBEHCTBA C OJTHOU
MIEPEMEHHOM.
MHOX€eCTBO peleHnn
HEPaBEHCTBA.
[TorpemHocTs 1
TOYHOCTb MPUOIKEHUS

PaBHOCHIBHEIE
HEpPABEHCTBA.




98

HepasencrtBo-
CJIeZICTBUE

YucnoBble TPOMEXYTKU

99

100

JIuHeitHoe HEpaBEHCTBO
C OJIHOM IIEPEMEHHOU U
MHO’KECTBO €r0
peLeHui

Pemenune nuHeRHbIX
HEPABEHCTB C OJIHOM
NepeMEeHHOMN

101

102

103

Pemienne nuHenHbIX
HEPABEHCTB C OJHOMN
nepeMeHHOM. 3anuch
YU CJIOBBIX
MIPOMEKYTKOB.

Pemenue nuHenHbIX
HEPABEHCTB C OJHOM
nepeMeHHou. Pemenue
3aJJaHuU Ha
HEpPaBEHCTBA C OJTHOU
MIEPEMEHHOMN

CucreMsl JIMHEWMHBIX
HEPaBEHCTB C OJHOU
MIEPEMEHHOMN




104

CucTeMbl JJUHEHHBIX
HEPaBEHCTB C OJTHOU
nepeMeHHou. Pemenue
JIBOMHBIX HEPABEHCTB C
OJHOI MIEpeMEHHOM

105

106

Pemienne TeKCTOBBIX
3a/1a4 ¢ TOMOUIbIO
JIMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

KonTponbhas pabota no
teme "HepaBencrna"

107

CBoiicTBa CTENEHH C
I CJIBIM I10KAa3aTCJICM

108

CBoiicTBa CTENEHU C
EJIBIM TIOKa3aTeNIeM.
OrnpenenieHne CTENEHHU ¢
[EJBIM OTPHUIATETbHBIM
MoKazareiaeM

109

110

CBolicTBa CTEIICHU C
LIEJIBIM ITOKA3aTeNIEM.
3amgaHus Ha CBOMCTBA
CTEIEHH C IEJIBIM
IIOKa3aTejIeM

[IpeobpazoBanue
BBIPAKECHU,




111

112

113

COACPpKaMX CTCIICHU C
LOCJIBIM ITOKA3aTCJICM.

IIpeoOpazoBanue
BBIPAKEHHUI,
COJIeprKalINX CTETNeHH C
LEJIbIM [TOKa3aTeseM.
3anaHus Ha
OIpe/ieNIEHUE CTETIEHHU C
[EJTBIM OTPHUIATESITHLHBIM
MoKazaresiem

[IpeoOpazoBanue
BBIPAKCHHUI,
COJIepIKalNX CTENEHHU C
LEJIBIM TIOKa3aTeJIEM.
3agaHus Ha
npeoOpa3oBaHue
BBIPAKECHUI

CraHgapTHBIN BUJT
qucia

114

115

CranmapTHbIN BUJ
quciia. 3agaHus Ha
CBOMCTBA CTEIICHU C
LIEJIBIM ITOKa3aTelIeEM

JlefcTBUS ¢ UKCIaMH,
3allMCaHHBIMU B




CTaHJapTHOM BUJC

JlefcTBUS C YKCIaMH,
3aMCaHHBIMH B

116 CTaHJAPTHOM BHJIC.
3amanus Ha
CTaHJApTHBINA BUJT YUCIIA

Pa3smepsl 00beKTOB
OKPYXAIOIIEro MHpa,
117 JUTUTEIBHOCTh
IPOLIECCOB B
OKPYXXaIoIIeM MHpPE

Pa3mepsl 00bEKTOB
OKPYXAIOIIEero MHUpa,
JUTHTEIIHOCTh

118 IPOIIECCOB B
OKPYXaIOIIeM MHPE.
COop cTaTUCTUYECKUX
JTAHHBIX

Pa3zmepsl 00beKTOB
OKPY>KArOILEro MUpa,
JUTUTENBHOCTD
IIPOLIECCOB B

119 OKPY’KArOIlEM MUDE.
I'pynniuposka
CTaTUCTUYECKUX
JAHHBIX




120 JleneHue ¢ ocTaTKoM

CpaBHEHHUS LETBIX
121 YHCell IO MOAYIIIO
HATYpaJIbHOTO YKCcia

CpaBHEHUS LEBIX
YHUCEIT IO MOTYITEO
122 HATYPaJILHOTO YHCIIA.
Pewenne 3anau Ha
MOJTYJTH

CBoiicTBa CpaBHEHUI
123 0 MOAYJIIO

CaolicTBa CpaBHEHUN
124 o MoayJito. Pemrenne
3a/1a4 Ha MOIYJIH

OcTtatku CyMMBI U
125 IIPOU3BENEHUS 110
JAHHOMY MOJYJIO

KonTpomnpHas pabora mo
n n

126 TemaMm "CrerreHn",

" lemumocTs"

[ToBTOpEHME M
127 0000mmenne. Pemrenne
JIMHEWHBIX HEPABEHCTB C

OJIHOU IIEPEMEHHON U




CHCTEM JIUHEUHBIX
HEPABEHCTB C OJHOM
MepEeMEHHOMN

128

[ToBTOpEHME N
o0o0mienue. Permenne
JIMHENHBIX HEPABEHCTB C
OJHOM MIEPEMEHHOU U
CHCTEM JIMHEHWHBIX
HEPaBEHCTB C OJIHOU
nepeMeHHou. Pemenue
3a/1a4

bubmuoreka [JOK
https://m.edsoo.ru/7f4371aa

129

[ToBTOpEHME U
00o011IeHHE.
ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
BBIPAKECHU,
CoJIepIKaIINX
apudmMeTHuecKue
KBaJpaTHbIE KOPHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43736¢

130

[ToBTOpEHME M
000011ienne. Pemntenne
KBaJIpaTHBIX
ypaBHeHUH. Pemenue
TEKCTOBBIX 33]1a4 C
MIOMOUIBIO KBaJIPaTHbIX
YpaBHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/7f437510



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

131

[ToBTOpenue n
000011teHne. Pentenne
3a/1a4 U3 peaabHOU
JKU3HU

bubmuoreka [JOK
https://m.edsoo.ru/7f4376b4

132

133

[ToBTOpEHME U
o0oOmieHue.
ToxnecTBeHHBIE
npeoOpa3oBaHUs
paluoOHaIBHBIX
BBIPAXKEHUM

[ToBTOpEHME U
0000111eHne. Pentenne
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUH,
CBOJISIIIIUXCS K
JIMHEWHBIM WJIH K
KBaJIPaTHBIM
ypaBHeHUsAM. Perenue
TEKCTOBBIX 33]1a4 C
MOMOIIIBIO APOOHO-
parroHaIbHBIX
ypaBHEHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f436b88

bubmuoreka [JOK
https://m.edso00.ru/7f437858

134

[ToBTOpEHME M
000011ienne. Pemntenne
TEKCTOBBIX 3a/1a4
pa3IMYHBIMH
criocobaMu



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

Hrorosast KOHTpoOJIbHASA

135 pabora 1
[ToBTOpEHUE N
000011Ienne. Pentenne
136 3a/1a4 U3 peaabHOU 1
JKU3HU
OBIIEE KOJIMYECTBO 136

YACOB 110 [TPOTPAMME




9 KVIACC

Ne i/

KoauuecTBO 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

Oynkius. CBolcTBa QYHKIMIM: HYIH

(GyHKINHU, TPOMEXKYTKH

3HAKOIIOCTOSIHCTBA (DYHKIUH,

IIPOMEKYTKH BO3pACTaHUsI U yObIBaHUS 1
¢byHKIMM, YETHBIE U HEUYETHBIE

¢byHKIMK, HAMOOJIBIIIEe U HAUMEHbBIIIEe
3Ha4YeHUs1 QyHKINUN

@Oynkius. CBolcTBa QyHKIMII: HYIH

(GYHKINH, TPOMEXKYTKH

3HAKOINOCTOSIHCTBA (DYHKIIUH,

MIPOMEXYTKH BO3pACTaHUsI U yObIBAaHUS 1
GbyHKIMH, YETHBIE U HEUYETHBIE

¢byHKIMN, HANOOJIBIIIEe U HANMEHbIIIEe
3Ha4eHUs QyHKIUN

IIpakTHyeckue
padoThI

Jlara

U3y4eHus

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTesibHbIE

pecypchl

[TocTpoenue rpadukoB QyHKITHH C

MTOMOIIIbIO TTPe0Opa30BaHUMA L
[TocTpoenue rpadukoB GyHKIHIA C 1
MOMOIIIBIO TTPeoOpa3oBaHui

KBagparsslii Tpéxunes. Kopau 1

KBaJI[paTHOI'O TPEXUJICHA

Pa3noxxeHue kBaJipaTHOTrO TpEXUIeHa 1




Ha JIMHEHHBIE MHOXKHUTEIHN

Pa3noxxeHue kBaJipaTHOTrO TpEXUICHA

I Ha JIMHEWHbIE MHOXHUTEIH
8 KBangparuunas ¢pyHKuus u e€ CBOHCTBA
9 ITapa6ona, KOOpIMHATHI BEPIIKHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl
10 ITocTpoenue rpaduka KBaapaTUYHON
GbyHKITII
1 [TocTpoenne rpaduka KBaApaTUIHON
b yHKITIT
12 ITocTpoenue rpaduka KBaapaTUUHON
GbyHKITII
[Tonoxenue rpaduka KBaApaTHIHON
13 (GYHKIMU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB
[Tonoxxenue rpaduka KBaApaTUIHOMN
14 (YHKIIMHU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB
Hcnonb30BaHne CBOMCTB
15 KBaJIpaTUYHON (QYHKIMHU I pelIeHus
3aja4
Hcnonb3oBanue CBONCTB
16 KBaJpaTUYHON (DYHKIIMM 11 peleHus
3aja4
17 Hcnonb3oBanue CBONCTB

KBaJpaTUYHON (PYHKIIMM 11 peLIeHus




3aaa4

Crenennble GYHKIUU C HATYpaTbHBIMU

18 [OKa3aTessIMM, UX IpaMKH U CBOWCTBA
19 Crenennble (yHKIIMU C HATYpaTbHBIMU
MOKa3aTeJsIMH, UX TpayKH U CBOWCTBA
20 Crenennblie (YHKIUU C HATYPaTbHBIMHU
MOKa3aTeIsIMH, UX TpapyKH U CBOWCTBA
21 CreneHnble (YHKIMU C HATYpaJIbHBIMU
MOKa3aTessIMH, UX rpaMKH U CBOWCTBA
29 Ipadukn dyskmmit: y=Vx , y=Vx , y
=1x|
93 I'paduxu Gpyskmmit: y =\x , y=3x ,y
=1x|
24 I'paduxu Gyskmmit: y=Vx , y=3x,y
=1x|
o5 KonTponbhas padota no teme
"OyHKIIN"
IToHsATHE O pelIeHuN HEPaBEHCTBA C
26 OJTHOY TIepeMeHHOH. MHOKeCTBO
penIeHni HEPaBEHCTBA
97 KBanpaTHble HEpaBEHCTBA C OJJHOU bubnnoreka [JOK
IIEPEMEHHOMN https://m.edsoo.ru/7f43ad5a
28 KBanpaTHble HepaBeHCTBA C OJTHOU bu6mmorexa [JOK
MEPEMEHHOMN https://m.edsoo.ru/7f43af08
29 Pemenne HepaBeHCTB rpaduuecKiuM bub6nuorexa [IOK

MCTOAOM U MCTOJJOM MHTCPBAJIOB

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

Pemienue HepaBeHCTB rpapUUECKUM

bu6mmoreka [JOK

30 METOJIOM U METOJIOM UHTEPBAJIOB https://m.edsoo.ru/7f43af08
31 HepaBeHncTBa, conepxalue 3HaK
MOJTyJIs
39 HepasencrtBa, coneprkaiue 3HaK
MOJTyJIs
33 Cuctembl HEPaBEHCTB C OHOM
MEPEMEHHOMN
34 Cucrembl HEpaBEHCTB C OAHOM
MepeMEHHOM
35 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
HEpPaBEHCTB, CUCTEM HEPaBEHCTB
36 Pemenuie TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
HEPABEHCTB, CUCTEM HEPABEHCTB
HepaBeHCTBO ¢ 1ByMs IEpEMEHHBIMH.
37 Pemennie HepaBeHCTBaA ¢ ABYMs
MIepEMEHHBIMH
38 I'paduueckuit MeTOJI peIIeHUs: CUCTEM
HEPaBEHCTB C JIBYMS IEpEMEHHBIMU
39 CucTeMbl HEpaBEHCTB C IBYMsI
MIepEMEHHBIMH
40 KonrtponsHas pabora no Teme
"KBanpaTHble HepaBeHCTBA"
41 bukBaapaTHble ypaBHEHUS Bubmmorex LIOK
https://m.edso0.ru/7f43bf66
42 [Ipumepsl NpuMEHEHHUI METOI0B



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43bf66

PaBHOCHIILHBIX TTPEOOpa30BaHUM,
3aMEHBI IEPEMEHHOM, TPadhUIECKOTO
METO/ia MPHU PEIICHUHN YpaBHEHUM 3-11 1
4-ii ctenieHei

IIpuMepsl IpUMEHEHH METOI0B
PaBHOCHIIBHBIX MPEOOPA30BaHUIA,

bubmuoreka [JOK

43 SAMCHDI HIEPEMCHHOT, rpa(bnqeaiorou https://m.edso00.ru/7f43c542
METO/1a IIPU PELIEHUHU ypaBHEHUH 3-i1 u
4-ii creneHei
[IpuMepsl IpUMEHEHHU METOZI0B
PaBHOCUJIBHBIX IIPE0Opa30BaHuUl,
44 3aMEeHBI IEPEMEHHOM, TpapUIecKoro bubmmorexa [JOK
oo https://m.edso00.ru/7f43c542
METO/1a IIPY PELIEHUHN YpaBHEHUH 3-i1 u
4-ii creneHei
45 Pemenue npoOHO-paliiOHaNbHbBIX bub6nuorexa [IOK
YPaBHEHUW U HEPABEHCTB https://m.edso0o.ru/7f43c3d0
46 Pemenue 1po6HO-paliMoOHaIBHBIX bub6nuorexa [IOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/7f43c3d0
47 Pemenue npoOHO-paliiOHaNbHBIX
YPaBHEHUI U HEPABEHCTB
48 Pemenne npoOGHO-paliiOHaNIbHBIX
YpPaBHEHU U HEPABEHCTB
49 Pewrenue cucreM ypaBHEHUN ¢ ABYMsI bubnnoreka [JOK
[IEpEMEHHBIMU https://m.edso00.ru/7f43c9b6
50 Pemenne cucreM ypaBHEHUN ¢ AByMsI bubnnoreka [JOK

MNEPEMEHHBIMU

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

51

Pemenne npocrenmmx cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

52

53

54

Pemenue npocreimux cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEpEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS
HEePEMEHHBIMU

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

55

I'paduueckuit MmetToa pereHus
CUCTEMBbI HEJINHEWHBIX YPABHEHUI C
JIBYMsI IEPEMEHHBIMU

56

57

58

I'paduueckuit MmetToa pereHus
CUCTEMBbI HEJINHEWHBIX YPABHEHUI C
JBYMsI IEPEMEHHBIMU

Cucrema 1ByX HEJTMHENHBIX YPABHEHUN
C ABYMs IIEPEMEHHBIMU KaK MOJEJIb
peanbHON CUTyalluH

Cucrema 1ByX HETMHENHBIX YPAaBHEHUM

C IByMs IEPEMEHHBIMH KaK MOJIENb
peaIbHOM CUTyalluH

59

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMH KaK MOJIEJIb
peanbHON CUTYaluH




60

Cucrema 1ByX HEJTMHENHBIX YpaBHEHUM

C ABYyMs IICPCMCHHBIMU KaK MOACIIb
peanbHON CUTYaluH

61

62

CucreMa HeIMHEHHBIX YPAaBHEHUM C
rnapameTpom

CucreMa HeJIMHEHHBIX YPAaBHEHUM C
napameTpom

63

64

65

Cucrema HETMHENHBIX YpaBHEHUH €
apaMmeTpoM

IIpocreiime HepaBeHCTBA € ABYMs
IIEPEMEHHBIMU U UX CUCTEMBI

KonTponbhas pabota no teme

"VYpaBHEHMsI, HEPABEHCTBA U UX
cUcTeMbI"

66

TlousaTue yncinoBon
nocJiienoBaTeabHOCTH. KOHEUHbIE 1
OECKOHEUHBIE MTOCJIEI0BATEILHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7f43e6¢6

67

68

69

OrpaHnyeHHas TIOCIEJ0BATEIEHOCTb.
MOHOTOHHO BO3pacTaromas
(yOmIBaro11ast) IOCJIEIOBATEILHOCTh

CrniocoObI 3a1aHus
MOCJIEZI0BATEIBHOCTHU: OMHUCATENbHbIH,
TaOJIMYHBIN, C TOMOIIBIO (HOPMYIIBI N-
r'o WieHa, pEKypPEHTHBIN

Apudmernyeckas U reoMeTpudecKas
IPOrpeccun

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ebda

bubmuorexa [JOK
https://m.edsoo.ru/7f43ed7e

bubmuorexa [JOK
https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

70

71

72

Apudmerndeckas U reoMeTpudecKas
HpOrpeccuu

CBoiicTBa 4IeHOB aprU(PMETHIECKON U
r€OMETPUYECKON MpOrpeccuid
CBoiicTBa 4JIeHOB apu(METUYECKON U
reOMETPUYECKON MpOorpeccuii

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f58a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ef2c

bubmuoreka [JOK
https://m.edsoo.ru/7f43f0c6

73

74

75

76

@opMyIbl N-T0 YIeHa
apu(METHIECKON U TE€OMETPUIECKOI
IIporpeccuit

®opmyisl N-ro wieHa
apu(METHIECKON U TE€OMETPUIECKOI
IIporpeccuit

®opMyIbl N-T0 YIeHa
apu(pMeTHYECKON U reOMeTPUIECKOM
IIporpeccuit

@OopMyIIBI CyMMBI IIEPBBIX N YIECHOB
apu(pMeTHYECKON U reOMeTPUIECKOM
IIporpeccuit

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

77

@OopMyIIBI CyMMBI IIEPBBIX N YIECHOB
apu(MeTHyecKoil 1 reoOMeTpUUECKO
Iporpeccuit

78

79

@opMyIIbI CyMMBI IIEPBBIX N YIEHOB
apu(MeTHyecKoil 1 reoOMeTpUUECKO
Iporpeccuit

3amaun Ha MPOLEHTHI, OAaHKOBCKHE
BKJIQ/Ibl U KPEIUTBI



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

3a/1aun Ha MIPOLICHTHI, OAHKOBCKHE

80 BKJIAJIBI U KPEUTHI

81 3aayn Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIbl U KPEAUTHI

82 3a/1aun Ha MIPOLICHTHI, OAHKOBCKHE
BKJIAJIbl U KPEAUTHI

83 3ajaun Ha MPOILICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEUTHI

84 3aayn Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIbl U KPEAUTHI

85 3ajaun Ha MPOLICHTHI, OAHKOBCKHUE
BKJIQJIbl U KPEAUTHI
[IpencraBnenue o CXOIUMOCTH
MOCJIeIOBATEIHHOCTH, O

86 CYMMHUPOBAHHU OECKOHEYHO
yObIBaroIell reOMETPUYECKON
porpeccuu
[IpencraBnenue 0 CXOIUMOCTH
MOCTIeIOBATEIHHOCTH, O

87 CYMMHUPOBAHUHU OECKOHEYHO
yObIBaroIeil reoMeTprUIecKOn
porpeccuu

88 MeTo 1 MaTeMaTHYECKON HHTYKITUU

89 Meroa maTreMaTH4eCKON MHAYKIIMU

90 KonTponbhas pabota no teme

"YycoBbIe OCIIEN0BATEILHOCTH U




nporpeccun”

Kopens n-it crenenu. CBolcTBa KOPHSA

91 .
N-il crenenn

92 Kopens n-ii crenenu. CBoiicTBa KOpHS
N-i CTENeHN

93 Kopeuns n-it crenenu. CBoiicTBa KOpHS
N-i CTENEeHN

94 CreneHb ¢ paloHaJIbHBIM
rokasareseM U e€ CBOWCTBa

95 Crenensp ¢ palMoHaIbHBIM
IIOKAa3aTesIeM U €€ CBOMCTBA

9% CreneHb ¢ paloHaJIbHBIM
IIOKAa3aTesIeM U €€ CBOMCTBA
ToxnecTBeHHbIe TpeoOpa3zoBaHus

97 BBIPAKXEHUH, COEPKAIUX KOPEHb N-1
CTENEeH!
ToxnecTBeHHBIE TPeoOpa3oBaHuUs

98 BBIPAKEHUH, COEPKAIUX KOPEHb N-1
CTENEeH!
ToxnecTBeHHBIE TPe0Opa30oBaHMUs

99 BBIpXEHUH, COJlepKaIUX KOPEHb N-i
CTETIeHU
ToxnecTBeHHbIe TpeoOpa3zoBaHus

100 BBIPOKECHHH, COJEPKAITUX CTETIEHB C
paMoHATFHBIM TTOKa3aTelIeM

101 ToxnecTBeHHbIe TPeoOpa3zoBaHus




BBIPAKEHUH, COIepKALLUX CTEIIEHb C
paloHaIbHBIM IIOKA3aTeIeEM

KonTponbhas pabota no teme

102 "CTeneHs ¢ palMoOHAIbHBIM
nokasaresiem"
[ToBTOpenue u o6o6menue. Ynucna u
103 BBIUHCIICHUS (3aMHCh, CPABHEHHE, bubnmoreka [JOK
NEUCTBUS C NEUCTBUTEIHLHBIMA https://m.edsoo.ru/7f443cd4
YHCIIaMU, YHCIIOBas MpsiMast)
[ToBropenue u o6o0menue. Yucna u
104 BBIUHCIICHUS (3aMHCh, CPABHEHHE, bubnmoreka [JOK
JEUCTBUSA C IEUCTBUTEIbHBIMU https://m.edsoo.ru/7f443fea
YHCIIaMU, YHCIIOBas MpsiMast)
[ToBTOpenue u 06061menue. Yucna u
105 BBIYHCIICHHS (TIPOLIEHTHI, OTHOIICHUS bubmmorexa [OK
pott ’ ’ https://m.edsoo.ru/7f4441ca
IIPOTIOPLIAN)
[ToBTOpenue u 06061menue. Yucna u
106 BBIUYHCIICHUS (ITPOLIEHTHI, OTHOIIEHHUS Bubmmorexa LIOK
pon ’ ’ https://m.edsoo.ru/7f444364
MIPOIIOPLINHN)
[ToBTOpenue u 0606menue. Yncna u
107 BBIUMCIICHHS (pellieHue 3a1a4 U3 Bubmorexa LIOK
5 P a https://m.edsoo.ru/7f4446f2
peaIbHOM JKU3HH)
[ToBTOpenue u 0606menue. Yncna u
108 BBIYMCIICHHS (pEIICHUE 3a/1a4 U3 bubmorexa [IOK
. P https://m.edsoo.ru/7f444a94
peanbHOM KU3HN)
109 [ToBTOpenue u 06o0menne. Ynucna u bu6mmorekxa [IOK

BBIYHCIICHUS (OKPYTJICHUE,

https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

110

111

112

npUOIMKEHNE, OIICHKA)

[ToBTOpenue u o6odmenue. TekcToBbIe
3ajauu (pereHne TEKCTOBBIX 3a1a4
apu(METUYECKUM H aJIreOpandecKuM
criocobamu)

[ToBTOpenue u o6odmenne. TekcToBbie
3a/1a4M (pelIeHrue TeKCTOBBIX 3314
apu(PMETHYECKUM U alireOpandecKuM
crocobamu)

[ToBTOpeHue u 06001meHne. TekcToBbIe
3ajaun (peleHre TeKCTOBbIX 3a/1a4
apudmeTryecKkuM U anredpandeckum
crocobamu)

bu6mmoreka [JOK
https://m.edsoo.ru/7f444f44

bubmuoreka [JOK
https://m.edsoo.ru/7f44516a

bubmuoreka [JOK
https://m.edsoo.ru/7f4452¢e6

113

[ToBTOpenue u o6obeHne. TekcToBbIe
3a/aun (peleHne TeKCTOBBIX 3a/1a4
apudmeTryecKuM U anredpandecKkum
crioco6amu)

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

114

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apudmeTryecKuM U anredpandecKkum
crioco6amu)

115

[ToBTOpenue n o6obmenne. TekcToBbIe
3a/auu (peleHrne TeKCTOBBIX 3a71a4
apuMETUUECKUM H alITeOpandecKum
crioco6amu)

116

[ToBTOpeHue u 06obIIEeHNE.
AnrebpandecKkue BhIPaKCHHUS



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

(mpeoOpa3oBaHue anreOpanyecKux
BBIpQKCHUH, COJIEPIKAIIUX CTEIICHD C
LIEJIBIM TTOKa3aTeJIeEM )

117

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpanuecKux
BBIPKEHUH, COIEPIKANINX CTETICHB C
LIETTBIM TTOKA3aTeJIeEM )

118

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue anredOpandecKux
BEIPKEHUH, COIEPIKANINX CTETICHB C
LIETTBIM TTOKA3aTeJIeEM )

119

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHUH, COAEPIKAINX
apudmeTnyecKuil KBapaTHbIN KOPEHb)

120

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXXeHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAXKECHMI, COIEPIKAIUX
apudmeTnyecKuil KBapaTHbII KOPEHb)

121

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanme anredpanvaecKux
BBIPAXKEHMI, COIEPIKAIUX




122

123

124

apudMeTnyecKuil KBaIpaTHBIN KOPEHB )

[ToBTOpEeHME M 000OIICHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMOHAIBHBIX BBIPAKECHUH )

[ToBTOpEeHME M 000OIICHNE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
palroHAILHBIX BBIPAKCHUH )

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
palMoOHAILHBIX BBIPAKCHUH )

125

[ToBTOpEeHue u 060061IEHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

126

127

[ToBTOpEeHue u 06001IEHNE.
Anrebpanyeckue BbIpaXXeHUS
(pa3noxeHne MHOTOYJIeHa Ha
MHOYHUTEJH, B TOM YHUCIIE C
UCMOJIb30BaHUEM (hopMyIT
COKpAILlEHHOT'O YMHOXEHHUS)

[ToBTOpeHme u 0600IIEHNE.
AnreOpanueckre BbIpaxeHHUs
(paznmosxeHne MHOTOYJICHA Ha
MHOYKUTEIH, B TOM YHCIIE C




128

HCIOJIb30BaHUEM (HOPMYIT
COKPALIEHHOI'0 YMHOXEHMSI)

[ToBTOpEeHME M 000OIICHNE.
AnreOpanueckue BEIpaKCHUS
(paznoxeHne MHOTOWICHA Ha
MHOKHUTEJIH, B TOM YHCIIE C
HCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXEHHSI)

129

130

131

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(MomenMpoBaHue C MOMOIIBIO (hopMyI
peanbHBIX MPOIECCOB U SBJICHUN)
®yskuuu (MoCTpoeHHe, CBOMCTBA
M3YyYEHHBIX (DYyHKITHIA)

IToBTOopenue u o6o0mmeHue. PyHKIUU
(moctpoeHue, CBOMCTBA N3yYEHHBIX

yHKIHiH)

132

[ToBTOpenue u 06o61eHne. OyHKIUN
(moctpoeHue, CBOMCTBA U3YYEHHBIX

yHKIHiH)

133

134

135

[ToBTOpenue u 0600menrne. PyHKIUN
(rpaduueckoe penieHne ypaBHCHUH U
UX CHCTEM)

IToBTrOopenue u o6o0meHue. PyHKIUU
(rpacduyeckoe perieHue ypaBHEHUH U
UX CHCTEM)

HToroBast KOHTpOJIbHASA paboTa




136

[ToBTropenue u o6o0menue. PyHKIUU
(MozenupoBaHHE peaIbHBIX
MIPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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