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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sSBISIETCS OJJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA 00ECIIeUYMBACT U3yUCHUE IPYTUX JUCLHUIUIMH KaK
€CTECTBEHHO-HAY4YHOI'0, TaK M T'YMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO Ul HPOJOJIKEHUS 00pa3oBaHUs U JUIsl NOBCEIHEBHOMN
*u3HU. PaszButHe y 0Oyyaromuxcs HAy4YHBIX NPEACTaBICHUH O TMPOUCXOXKICHHUH W CYIIHOCTH ajreOpanueckux aOcTpakuui, crocooe
OTpaKEHHsI MAaTEeMAaTUYECKON HAayKOW SIBJICHUIH M MPOILECCOB B NPUPOAE M OOIIECTBE, POJIM MAaTEMAaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
IIO3HAHWH U B IPAKTUKC CHOCO6CTBy€T (1)OpMI/IpOBaHI/IIO HAay4YHOI'0 MHUPOBO33PCHUA U KAYCCTB MBLIIIJICHHA, HCO6XOIII/IMI)IX JUIA agariTaiiluu B
COBpeMEeHHOM 1u(ppoBoM obmectBe. I3yuenue anreOpsl oOecneunBaeT pa3BUTHE YMEHMsS HaOMOJaTh, CpPaBHUBATh, HAXOJUTh
3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTH MBIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBLIBAaTL CBOH I[Gf/iCTBI/IfI, BBIBO/IbI,
¢dbopmynupoBarh yTBepkIeHus. OcBoeHue Kypca anreOpbl o0ecreunBaeT pa3BUTHE JOTMYECKOTO MBIIUIEHNS 00Y4alOIIUXCs: OHU UCIIOJB3YIOT
NEeNyKTUBHbIE W UWHAYKTUBHBIE pacCyXaeHus, oOoOlIeHMe W KOHKpeTH3aluio, adcTparupoBaHue U aHaioruto. OOydeHue anredpe
MPENIoiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIbHOM JAEATEIbHOCTH OOydarolluxcs, [O3TOMY CaMOCTOSTEIbHOE peIlIeHHe 3ajad
00yyaroUMMuUcs SBJISETCS peann3aluei 1esTeIbHOCTHOIO MPUHIINIIA O0yYEHHUSI.

B crpykrype mnporpammbl yueOHOTo Kypca «Anredpa» yriiyoa€HHOTO H3Y4YeHHs OCHOBHOE MECTO 3aHMMAIOT COJep)KaTeIbHO-
METOOAUYCCKUEC JIMHNUN. «Yucna n BBIYHCIICHUS), «Anre6pa1/mec1<ne BBIPAXKCHUSA, ((ypaBHeHI/ISI 1 HCPABCHCTBaA», ((CDYHKIII/II/I». Ka>1<)1a$[ U3 3TUX
COJIepKaTeIbHO-METOMUECKUX JTUHUI pa3BUBAEeTCA Ha MPOTSKEHUU TPEX JIET U3yUeHHs Kypca, B3aUMOJCHCTBYS ¢ JPYTMMHU €ro JIMHUsAMU. B
X0/ U3y4eHHs Kypca 0OydarouMcst TPUXOAUTCS JTIOTMUYECKH PacCyX1aTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3U ¢ 3TUM B
nmporpaMMmy ydeOHOro Kypca «Aunrebpa» BKIIOUEHb HEKOTOpPbIE OCHOBBI JIOTUKM, TPEJCTABJIEHHbIE BO BCEX OCHOBHBIX pazfenax
MaTeMaTH4eCKOro 00pa3oBaHHUS M CHOCOOCTBYIOUIME OBJIAJEHUIO OOYYalOIIMMHUCS OCHOB YHHBEPCAJIHLHOTO MaTeMaTHYeCKOro S3bIKa.
ConepxatebHON U CTPYKTYPHOM 0COOCHHOCTBIO YIEOHOTO Kypca « Anredpay sSBISIETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Copepxanne muHUMA «Yucna ¥ BBIYUCICHUSD CIYKUT OCHOBOM Ui JajbHEHIEro M3y4eHHs] MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHUIO Y
oOyyarouuxcs JIOTHYECKOTO MBbIILICHHUS, (OPMUPOBAHUIO YMEHHUS IOJb30BAThCSl AITOPUTMAMH, a TaKkKe MPUOOPETECHHIO MPaKTHYECKUX
HABBIKOB, HEOOXOJUMBIX IJIs MOBCEAHEBHOW XU3HU. Pa3BUTHE MOHATUS O YHCIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSI3aHO C
paloHaJbHBIMU W HPPALMOHANBHBIMHM YHUCIaMH, (OPMHUpPOBAHUEM MPEACTABICHUNH O JEHCTBUTEILHOM YHCIE. 3aBEpIICHHE OCBOCHHUS
YHCIIOBOM TUHUH OTHECEHO K CpeHeMY o0lieMy oOpa30BaHUIO.

Cogepxanue [BYyX anreOpandyeckux JIUHUN — «AnreOpandeckue BBIPAKEHHS» U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET
dbopMHUpOBaHHIO Yy OOYJArOMIMXCS MAaTeMaTUYEeCKOro amrmapara, HeOOXOAMMOTO JUIsl PEUIeHHs 3aJad MaTeMaTUKH, CMEXKHBIX MPEIMETOB U
OKpyxamwiei peadbHOocTH. Ha ypoBHEe oOCHOBHOro oOImIero o0Opa3oBaHus y4eOHBII MaTepualn TPYIIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpakeHUH. AnreOpa IEMOHCTPUPYET 3HAUCHHE MaTeMaTHKH KaK S3bIKa JJIs1 MOCTPOEHUS] MaTeMaTHYECKUX MOJIeNel, ONMCaHUs IPOIIECCOB U
SBJICHUH peabHOrO Mupa. B 3amaun oOyueHus anredpe BXOJAT Takke AajbHEWIIee pa3BUTHE aITOPUTMHUYECKOTO MBIIUIEHUS, HEOOX0AUMOTO,
B YAaCTHOCTH, Il OCBOEHUS Kypca MH()OPMATUKHU, U OBJIAZICHUE HABBIKAMU JEAYKTHUBHBIX paccyxaeHuil. [IpeoOpazoBaHre cCUMBOJIBHBIX (hOpM
CIOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.



Conepxanrie (QpyHKIMOHATBHO-TPAUIESCKONW JTHHUM HAIEICHO HA IMOJIyueHHE OOydJalonUMUCS 3HAHUU O (PYHKIUSAX KaK BaKHEHUIIeH
MaTeMaTUYEeCKOM MOJENu Ui OIMHCAHUS M HCCIEOBAaHUS Pa3HOOOPa3HBIX IPOLIECCOB M SIBJICHUN B mpupoje U oOmectBe. V3yuenue
MaTepuaga CrocOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS YMEHHUS WCIIOJIB30BaTh PA3IMYHBIC BBIPA3UTEILHBIC CPEICTBA S3bIKA MATEMATUKUA —
CJIOBECHOT'0, CHMBOJIMYECKOT0, TpahmuecKoro, BHOCHT BKJIA] B (hOpMHUpPOBAHHE MPEIACTABICHUH O POJIM MAaTEMATHUKH B PA3BUTHUN [TUBUITH3AIIUT
1 KYJIbTYPBI.

YriyOnéHHBIN Kypc anreOpbl XapaKTepu3yeTcs U3YYCHUEM JOTMOJHUTEIBPHOTO TEOPETHUSCKOTO ariapaTa U CBSI3aHHBIX ¢ HUIM METOJIOB
pemreHus 3amad. AnreOpa SBISETCS S3BIKOM IS ONMKMCAHUS OOBEKTOB W 3aKOHOMEPHOCTEH, CIY)KHUT OCHOBOW MAaTeMaTHYeCKOTO
MozenupoBanus. [Ipu 3ToM camMu OOBEKTHI MaTEMAaTHYSCKUX YMO3AKIIOYCHWH W TPUHATHIE B anreOpe mpaBuia WX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (DOPMHPOBAHHWIO YMEHHH OOOCHOBBIBATH M JOKAa3bIBaTh CYKJCHHUS, PAa3BUBAIOT MAaTEMAaTHYECKYI0 HWHTYUIIHIO, KPaTKO H
HATJISTHO PACKPBIBAIOT MEXaHU3M JIOTHYECKUX IMOCTPOSHUH M yJ9aT UX MPUMEHEHHIO. TeM caMbIM aredpa 3aHUMaeT OJIHO M3 BEIyITUX MECT B
(OpMHUPOBAHHH HAYIHO-TEOPETUICCKOTO MBIIIJICHHS 00yJIarOIIAXCS.

CornacHo yuebHOMY TIaHy B 7-9 Kitaccax m3ydaercsi ydeOHbIH Kypc «Anredpay», KOTOPBIM BKIIOYACT CICAYIOIINE OCHOBHBIE Pa3eiibl
conepkanus: «Yncna u BEIYUCICHHS», «AJreOpandeckue BRIpaKEHUs», «Y paBHEHHUS U HEPABEHCTBaY, «DYHKIIUNY.

Ha u3yuenne yuebHOTO Kypca «Anredpa» orBoautces 408 gacos: B 7 kimacce — 136 wacoB (4 yaca B Hezent0), B 8 kimacce — 136 gacos (4
yaca B HEJIeNI0), B 9 kimacce — 136 gacoB (4 yaca B HEZICIIO).



COJEPKAHUE OBYUYEHUSA
7 KUIIACC

Yucsia 1 BBIYUCTEHUS

Panmonaneubie uncna. CpaBHEHUE, YMOPSAOYMBAHHE M apu(METUUYECKHUE NEHCTBHS C pAIlMOHATBLHBIMU YHCIaMH. YucioBas mpsimas,
MO/1yJIb YHCIIA.

Crernenb ¢ HATYpaJIbHBIM MMOKa3aTeIeM U €€ CBOMCTBA. 3aMUCh YMCia B ACCITUYHON MO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToBBIX 3amad apudmeTrrueckuM criocobom. Pemienue 3amad U3 peasibHOW NMPAKTHKWA Ha 4YacTH, Ha JPOOHM, HA TMPOIICHTHI,
MIPUMEHEHHE OTHOIIICHUH 1 TIPOTIOPITMH TIPU PEIIEHUH 3a/1a4, pellieHre 3a/1a4 Ha JIBIKEHHE, padoTy, MOKYIKH, HAJIOTH.

JemumocTs 1enbix unces. CBOMCTBA ACTUMOCTH.

[Ipocteie 1 coctaBHbie uncna. YéTHbIe 1 HEUETHBIEC uncia. [Ipu3Haku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11. Ilpu3Haku 1e1uMOCTA CyM Mbl
Y MPOU3BEJICHUS LIEIBIX YUCEI MTPY PENICHUH 3a7]a4 C TPAKTHYECKUM COJICPKAHUEM.

HaunGonpmii o0mmii neuTens 1 HauMeHbIee 001Iee KpaTHoe ABYX drcell. B3anMuo mpocthie uncna. AnroputM EBkina.

Jlenenne ¢ octaTkoM. ApudMeTHUECKUE OTNepaIliy HaJl OCTaTKaMH.

AnredOpanyeckue BbIpasKeHU s

BelpaxkeHue ¢ mnepeMeHHbIMHM. 3HAaY€HUE BBIPAKEHUS C INEepeMeHHbIMU. [IpeacTaBieHHe 3aBUCHMOCTH MEXKIy BEJIMYMHAMHM B BUJE
hopmyIIbI.

ToxnectBo. ToxaecTBeHHbIE TPpe0Opa3oBaHus aaredpanvdeckux BolpakeHuH. JJoka3zaTenbcTBO TOKIAECTB.

Opnnounensl. OHOWIEH cTaHAAPTHOrO BUAA. CTENEHb OTHOWICHA.

MHuorounensl. MHorounes crangaptHoro Bujaa. Crenenb MHorowieHa. Clo)kKeHHE, BBIYMTAHME, YMHOXXEHHUE W JIEJIEHHE MHOTOYJIECHOB.
[IpeoOpaszoBanue 11€710T0 BEIpaXEHUS B MHOTOWIeH. KopHU MHOTOUJIeHA.

@opmysbl COKpAIIEHHOTO YMHOKEHHUS: KBaJpaT CYMMbI M KBaJpaT Pa3sHOCTU ABYX BBIPAKEHMH, Ky0 CyMMbI U Ky0 pa3HOCTH ABYX
BBIPOKEHUH, Pa3HOCTb KBaJpaTOB JBYX BBIPAKEHUH, MPOU3BEACHHUE PA3HOCTH U CYMMBI JIBYX BBIPQXKECHHI, CyMMa U Pa3HOCTh KyOOB ABYX
BBIPAXKCHUM.

Pa3noxxeHne MHOTOUJIEHA HA MHOKUTENH. BeiHECeHHEe 0011ero MHOXKHUTENS 32 CKOOKH. MeTo 1 TpyIIHUPOBKH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHo. Kopenp ypaBHenus. CBoHCTBa ypaBHEHMH C OJHOM INepeMeHHOM. PaBHOCHMIIBHOCTH YpaBHEHUHU.
VYpaBHEeHHE KaKk MaTeMaTHU4ecKasi MOJIETb PealbHON CUTYAIINH.



JIuneliHOE ypaBHEHME C OJHOM IepeMEeHHOW. UNCIo KOpHEW JIMHEMHOro ypaBHEHHMs. PeleHne TEeKCTOBBIX 3a7a4 C INOMOIIBIO JTMHEHHBIX
ypaBHeHUN. JInHEHOE ypaBHEHUE, COIepKalllee 3HAK MOTYJIS.

VYpaBHeHHe ¢ OBYMS nepeMeHHBIMU. [ paduk THMHEHHOTO ypaBHEHHs C IBYyMs HepeMeHHbIMU. CHUCTEMBbI JIMHEHHBIX YpaBHEHUH C JByMs
nepeMeHHbIMH. ['paduyeckuii MeTo1 peleHus: CUCTEMBI JIMHEWHBIX YPAaBHEHUH C JIByMs II€peMEHHbIMU. PenieHne cucteM JIMHEHHBIX ypaBHEHUI
C IBYyMs MIEpEMEHHBIMH METOJIOM NOJACTaHOBKU U METOAOM cioxeHHs. Cuctema AByX JIMHEWHBIX YPaBHEHUHN € IBYMsI IEPEMEHHBIMH KaK MOJIEIb
peanbHOM CUTyaluu.

D yHKUUHA

Koopaunara Toukn Ha npssmoil. Yucnossie IpoMeXyTKU. PaccrosHre Meky 1ByMsI TOYKaMH KOOPAWHATHON ITPSIMOM.

[IpsimoyrosnbpHas cuctema KoopauHAT. AbOcuucca M OpAMHATa TOYKM HAa KOOPAMHATHOM MiiockocTH. [lpumepsl TpadukoB, 3alaHHBIX
dbopmynamu. Utenne rpadkoB peasbHbIX 3aBUCUMOCTEH.

OyHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BeinnunHamu. [lonstue ¢pynkunu. OyHKIMS Kak MaTeMaTHYecKas MOJIENb PeaJbHOro mpoiiecca.
Ob6nacTb omnpezaeneHuss U obnacth 3HadeHUH (yHkuu. CriocoOsl 3amanust QyHkuuu. ['padux ¢yHkumu. [loHSATHS MakcMMymMa M MHUHHMYMa,
BO3pacTaHMsI U yObIBaHMsSI HAa IPUMeEpaxX pealbHbIX 3aBUCUMOCTEI.

Jluneiinas pynkuus, e cBoiicta. I'paduk muneiinoi ¢pyukiuu. ['paduk dyukiuu Y = |X|. Kycouno-3aganusie GyHKINH.

8 KUIACC

Yucia 1 BBIYUCICHUSA

KBagpatueie kopHH. ApudMETHYECKH KBaApaTHBIH KOpEeHb W ero cBoicTBa. I[loHsTHe wuppanmoHanpHOTO uwMcha. J[ledcTBus ¢
UppalMoHaIbHBIMU yrciiaMu. CBOMCTBA IEHCTBUI C UppallMOHAIBHBIMY unciaMu. CpaBHEHUE UPPALMOHAIBHBIX YHCET.

[IpencraBiaeHus 0 pacUIMPEHUAX YHCIOBBIX MHOXKECTB. MHOXKECTBA HATYpPaJbHBIX, LENbIX, PAMOHAIBHBIX, ACHCTBUTEIbHBIX YHCEI.
CpaBHenue uncen. YucaoBble MPOMEXKYTKH.

HeiictBus ¢ octatkamu. OcraTku cTenenei. [IpuMeHenne 0cTaTKoOB K PEIICHUIO YPaBHEHHH B IIENBIX YUCIaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, TUTENFHOCTD MPOIIECCOB B OKpyskaroieM Mupe. CTaHJapTHBIN BUI YKCTIA.

AnredOpanyeckue BbIpasKeHU s

Anrebpanveckass ApoOb. JlomycThMble 3HAYE€HHUS T[EPEMEHHBIX B JIpOOHO-pallMOHAIbHBIX BhIpaKeHUIX. (OCHOBHOE CBOWCTBO
anrebpanveckoii Apoodu. CroxeHue, BRIYUTaAHUE, YMHOKEHHE U JIelieHne anrebpandeckux apoOeii. Brinenenue 1enoit yactu anredpandeckoit
Ipoou.

PanmonaneHble BeipaskeHus. ToxkIeCTBEHHBIE TPE0OPa30BaHUS PAIIMOHATBHBIX BHIPAKEHUI.



JlonmycTuMble 3HAU€HUS NEPEMEHHBIX B BBIPAKEHUSX, COJEpKaIMX apu(METHUYECKHE KBaJpaTHble KOpHU. TOXJEeCTBEHHbIE
npeoOpa3oBaHus BRIPAKEHUM, COJIepKAINX apu(pMETHIECKHE KBaJpaTHbIE KOPHH.

CreneHb ¢ 1eTbIM MoKazateseM 1 e€ cBoiicTa. [IpeoOpasoBanue BEIpaKEHUHN, COIEPKAIINX CTETICHH.

YpaBHeHHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHune. @opmyna KOpHEN KBAJApPATHOTO ypaBHEHHs. KOIMYECTBO NEHWCTBUTENBHBIX KOPHEW KBAJIpaTHOTO YpaBHEHMS.
Teopema Buera. YpaBHeHMs, CBOJMMBIE K JIMHEWHBIM YPAaBHEHMSAM WIM K KBaJpaTHbIM ypaBHEHUs M. KBajpaTHoe ypaBHEHHE C MapaMeETPOM.
Pemrenne TeKCTOBBIX 3a7a4 € MOMOIIBIO KBAJAPATHBIX YPABHEHUM.

JpoOHo-panoHanbHble ypaBHEeHHs. Peimenue npoOHO-paIllMOHATIBHBIX ypaBHEHHH. PeleHne TEKCTOBBIX 3a7ad C MOMOIIBIO JIpOOHO-
paloHaIbHBIX YpaBHeHUH. ['paduyeckas uHTepnpeTanus ypaBHEHUM ¢ IByMs [I€PEMEHHBIMU.

Uucnossie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCTBa. ClOKEHHE W YMHOKEHHE YHCIIOBBIX HEpaBeHCTB. OlIeHNBaHUE 3HAYCHUS
BbIpakeHus. J0Ka3aTenbCTBO HEPABEHCTB.

[TonATHE O pemeHnn HepaBEHCTBA C OJHOW NMepeMEHHON. MHOKECTBO PEIICHNI HEpaBEeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEpaBEHCTBO C OJHOW MEPEMEHHOW M MHOMKECTBAa €ro penieHuid. PenieHue JTUHEMHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.
CucTeMbl U COBOKYITHOCTH JIMHEWMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON. PenieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO TIMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

L0 IN10700

OO6utacTh onpesesieHnsl 1 MHOKECTBO 3HaueHn QyHKiuu. CrnocoOsl 3aaanus dyHkiuid. ['paduk dyakumu. Utenue cBoiicTB GyHKIINHM 110 €€
rpaduky. [Ipumeps! rpadukoB QpyHKIUH, OTpasKaAIOLUIUX pealibHbIE MPOLIECCHI.

Jluneitnas Qynkus. OyHKIUHU, OMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, X TPadUKH.

Oyuxmn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicta. KycouHo-3aanubie (yHKIHH.

9 KVIACC
Yuciia ¥ BBIYUCTICHUSA
Kopens N-i1 crenenu u ero cBoiictBa. CTENEHb ¢ pallMOHAJIBHBIM I10KA3aTeNIEM U €€ CBOICTBA.
AuaredpanyecKkue BbIPaKeHH
ToxnecTBeHHble NpeoOpa3oBaHMs BBIPAKEHHUM, coJepKalluX KOpeHb N-il crenmeHu. TokaecTBEHHBbIE NpPeoOpa3oBaHUS BbIPaKEHUMH,
COJZIEpKalINX CTENEHb C PAllMOHAIBHBIM MIOKA3aTENEM.
KBanparsslit Tpéxunen. Kopau kBagpaTHOro TpéxwieHa. Pa3znoxkeHne KBaJpaTHOro TPEXWIEHA Ha JIMHEHHBIE MHOKUTEIH.



YpaBHeHusI 1 HePaBEeHCTBA

bukBanparueie ypaBHeHus. [IpuMepsl NpUMeHEHHWII METOJO0B PaBHOCWIBHBIX MpPeoOpa3oBaHWi, 3aMEHBI TEPEMEHHOW, rpaduyeckoro
METO/1a IIPU PELIEHUH YpaBHEHUM 3-i1 1 4-i1 cTeneHei.

Pemenue 1poGHO-paliioHaNbHBIX YPABHEHUH.

Pemrenne cucreM ypaBHEHHH C JIByMs N€pEMEHHbIMU. PellleHne MpOCTEHIIMX CUCTEM HEJIMHEWHBIX YPAaBHEHWH C JABYMs IEPEMEHHBIMH.
I'padmyeckuii MeTon pemieHus] CUCTEMbl HEJIMHEWHBIX YpaBHEHUM C JByMs nepeMeHHbIMH. CUcTeMa JBYX HEJIMHEHWHBIX ypaBHEHHH C JIBYMs
MIEPEMEHHBIMH KaK MOJIEb pealbHON CUTYallUH.

UucnoBble HEpaBeHCTBA. Perienne MMHeHbIX HEpaBEHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB.

KBanparHble HepaBeHCTBa ¢ OJHOM NEpeMEHHOH. PelieHune KBajpaTHBIX HEPAaBEHCTB rpaMuecKMM METOJOM M METOJOM HHTEPBAJIOB.
Meto1 HHTEPBAJIOB ISl pallMOHAIBHBIX HEPABEHCTB. [IpocTeline HepaBeHCTBa C TapaMeTPOM.

Pemenne TeKCTOBBIX 3aJ1a4 ¢ TOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymsi nmepemeHHbIMH. PenieHue HepaBeHCTBa ¢ IByMs mepeMeHHbIMH. CHCTEMbl HEPAaBEHCTB C JIBYMs MEPEMEHHBIMH.
I'padmyeckuii MeTo perieHnst CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.
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Oynkuus. CpoiicTBa (yHKUUN: HYIUM (DYHKUHUU, TMPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIUH, MPOMEXKYTKHM BO3pacTaHUS U YObIBaHUS
dbyHKIIMN, YE€THBIC M HEUETHBIE QYHKITMN, HAUOOJIbIIIee U HAUMEHbIIIee 3HAYCHUS (PYHKITHH.

KBagparnunas ¢gynkmus u e€ cpoiicTBa. Vcmonp3oBaHWe CBOMCTB KBaapaTWUHOW (YHKIWMU IS pemieHus 3amad. [loctpoenue rpaduka
kBaapatnuHoi ¢pyHknuu. [lonoxxenune rpaduka KBaapaTuuHON (PYHKIIMH B 3aBUCUMOCTH OT €€ kodddumuenToB. ['paduku dpyHkmuit y =ax2, y =
a(x —m)?u y = a(x — m)? +n. Ioctpoenne rpadhukoB GYHKIHIA ¢ TOMOIIBIO TPEOOPA30BAHHIA.

HpoOHo-nuHelinas ¢yHkius. MccnenoBanue GyHKITUN.

®yuknus Y = X" ¢ HaTypaJIbHBIM TOKa3ateneM N u e€ rpaduk.

Yucsi0Bble MOCJIAEA0BATEIBHOCTH U MPOIPECCHH

[Tonsite uucnoBoit mocienoBaTeNbHOCTH. KoHeuHble M OeCKOHEYHbIE TOCIEA0BaTENbHOCTH. OrpaHUyYeHHas MOCIeI0BATEIbHOCTD.
MonoTtoHHo Bo3pacrtaromas (yObiBawomias) MocieaoBareabHOCcTh. CrnocoObl 3alaHus MOCIEAOBATEIBHOCTU: OINUCATENbHbBIN, TaOIMYHBIA, C
MOMOIIBI0 (POPMYITBI N-TO YieHa, PEKYPPEHTHBIH.

Apugpmernueckas U reoMmerpuyeckas nporpeccuu. CBoiicTBa uieHOB apudMeTHueckoil U reomerpuueckoi nporpeccuil. @opmyssl N-ro
yjieHa apu(pMEeTHYECKON U reoMeTpruIecKoi mporpeccuii. @opMyIbl CyMMBI MEPBBIX N WICHOB apuU(PMETHUECKON 1 reOMEeTPUYECKON MPOTrpecCcuil.
3amauu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/Ibl, KPEIHUTHI.

[IpencraBieHne o CXOAUMOCTHU MOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU OECKOHEYHO YOBbIBAIOIIEH T€OMETPUUYECKON IPOTPECCHH.



Merton MaTeMaTHYECKOU MHIYKIWU. IIpocreimue [PUMEDBL.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOTPAMMbBI YUEBHOI'O KYPCA «AJI'EBPA» HA VYIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThl OCBOECHUS MPOTPAMMBbI [I0 MAaTEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

MPOSIBIIEGHUEM MHTEpeca K MPOLIJIOMY U HACTOSIIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHHUSIM POCCUICKUX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYeCKOM IIKOJIbI, K MUCIIOJIb30BAaHUIO ATUX JIOCTH)KEHUH B IPYrUX HAayKax U MPHUKIAIHBIX cepax;

2) rpa’KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

FOTOBHOCTBIO K BBINOJHEHHIO O0SI3aHHOCTEN TpakJaHMHA M pealu3ald €ro Mpas, MpeACTaBIEHHEM O MaTEeMaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHHM, Mpoleayp IpakJaHCKoro oOuiecTBa (HampuMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
OOCY)KJIEHUIO ATHUYECKUX MpOoOeM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JOCTH)KEHUH HayKHh, OCO3HAaHHMEM Ba)XHOCTH MOpajbHO-
ATUYECKUX MPUHLHUIIOB B IEATEIBHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTHBHOE YyYacTHUE B PEIIEHUM MPAKTUYECKUX 3aJad MaTeMaTHYeCKOM HampaBI€HHOCTH, OCO3HAHMEM BaKHOCTH
MaTEMaTU4YECKOT0 00pa30BaHUs Ha MPOTSHKEHUM BCEH YKU3HU Ul YCHEIHOW MpogdecCHOHANBHON NEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM M TMOCTPOECHHUEM HHIMBMYalbHON TPAeKTOpPUM OOpa30BaHMUS M >KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPUATHUIO MAaTEMaTHMYECKMX OOBEKTOB, 3aJay, PEUICHUH, pacCyKICHUH,
YMEHUIO BUIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTeH HAYYHOIO MO3HAHUSA:

OpHUEHTAIMeN B AeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA,
IPUPOJIBI U O0ILECTBA, TOHUMAaHUEM MaTEeMaTH4YECKON HayKH Kak c(epbl YeIOBEUYECKOH esATeIbHOCTH, ITAOB €€ pa3BUTHs U 3HAYMMOCTH VIS
pa3sBUTHUS LUBHIM3ALMK, OBJIAJCHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTU4YeCKOM KyJIbTYypOHW Kak CpeICTBOM IO3HAHHUS MHpa, OBJIAJEHUEM
HaBBbIKAMU UCCIIEI0BATEIbCKON AEATEIbHOCTH;

6) dpuznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbS H IMOIHOHAJILHOIO 0JIATONOJIYYH:

TOTOBHOCTBIO NPHMEHSATh MaTeMaTHMUYECKHE 3HAHUS B HHTEpPECax CBOETrO 370pOBbs, BEIEHUs 370pOBOro obpas3a >KU3HU (340pOBOE
NUTaHUe, COATaHCUPOBAHHBIN PEXHUM 3aHATUN W OTIbIXA, peryispHas (usnuyeckas aKTUBHOCTh), COPMUPOBAHHOCTBIO HaBbIKa pediekcuu,
MIPU3HAHKEM CBOETO MpaBa Ha OIIMOKY U TaKOTo K€ IpaBa APYroro 4eaoBeKa;



7) 3K0JI0rN4eCcKOro BOCIIMTAHUA:

OpUEHTAIlell Ha NPUMEHEHHE MaTeMaTW4YeCKUX 3HAHWUU JJIs pelleHus 3a7ad B 00JacTH COXPAaHHOCTH OKpYXKAIOMIEW Cpeipl,
TUTAHUPOBAHUS TIOCTYIKOB W OIIGHKH HMX BO3MOKHBIX MOCJIEACTBHHA JJIsI OKPYXAIOIIEH Cpeapl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa
9KOJIOTMYECKUX MPOOJIEM U ITyTel UX PeleHus;

8) aganTanmu K M3MEHSIOUIMMCS YCJI0OBHUAM COUMAJIBLHON M IPUPOIHOM Cpe/bl:

TFOTOBHOCTBIO K JEMCTBUSM B YCJIOBHUSX HEOIPENENEHHOCTH, IMOBBILICHUIO YPOBHS CBOE€M KOMIIETEHTHOCTH 4Yepe3 IPAKTHUYECKYIO
NEeSITENIbHOCTb, B TOM 4YHCI€ YMEHUE YUYUTHCS y JPYIHX JIOAeH, MpHoOpeTaTh B COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHMS, HaBBIKU WU
KOMITIETEHIIH U3 ONBITA APYTUX;

HE00X0IMMOCThIO B (POPMUPOBAHNN HOBBIX 3HaHU, GOpMyIHpOBaTh UAEH, OHATHUS, TUIIOTE3bl 00 OOBEKTAX U ABJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABATh JE(PUIIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaI[MIO, BOCIPHUHMMATh CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOyOLIUi KOHTpMeEp,
KOPPEKTUPOBATh IPUHUMAEMbI€ PEIIeHUs U IeHCTBUS, POPMYIHPOBATH U OLIEHUBATH PUCKU U MOCIENCTBUSA, (GOPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHs NpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHus y oOywaromerocs OymayT
chopMUpOBaHbl MeTampeAMeTHbIe pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHHEM YHUBEPCAJIbHBIMH MO3HABaTEIbHBIMHU JEHCTBUIMU,
YHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMHU U YHUBEPCAIBHBIMU PETYISITUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS
Ba3oBble JJornueckue neiicTBusA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MaTEMAaTUYECKUX OOBEKTOB, MOHSATHUM, OTHOIICHHH MEXAY HOHSITUIMH,
(dbopMynupoBaTh onpeAeacHUs MOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIaccu(UKALUU, OCHOBaHUS JUid 00OOIICHHS U CpaBHEHUS,
KpUTEPUHU MTPOBOAUMOIO aHAIIN34,

BOCIIPUHUMATh, (GOPMYIHUPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIATENIbHBIC, SMHUYHbIC, YAaCTHbIE U OO0IIHeE,
YCIIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHUs: B (hakTax, NaHHBIX, HAOTIOACHUAX U YTBEPXKICHHSIX,
npeaaraTb KpUTEPUU ISl BBISIBICHHS 3aKOHOMEPHOCTEH U MMPOTUBOPEUUI;

JIeNaTh BBIBOJIBI C MCIMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUCHHH, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa3bupatrh I0Ka3aTeIbCTBAa MAaTEMAaTHUECKUX YTBEPKACHUN (MpsIMble U OT MPOTUBHOTO), MPOBOJUTH CAMOCTOSTENBHO JIOKA3aTeNbCTBA
MaTeMaTH4eCcKuX (DakTOB, BBICTPAaWBaTh apryMEHTAIMIO, TMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, MPUMEHSATH METOJl MaTeMaTHYeCKOMN
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
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BBIOMpATh CIIOCO0 pereHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BApUAHTOB PELICHUS, BEIOMPATh HanOOJIee TOIXOAMIINN ¢ YIETOM
CaMOCTOSITEIEHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble nccienoBareibcKkue 1elCTBUS:
WCII0JIb30BaTh BOIPOCH KAaK HCCIICOBATCIILCKHI HMHCTPYMEHT IMO3HAHUsA, (OpPMYIMpOBaTh BOMPOCH, (PHUKCHUPYIOIIHE MPOTHBOPEUHE,
mpo0IeMy, CaMOCTOSTEIBHO YCTaHABIMBATHL UCKOMOE U JaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO IMO3HIINI0, MHEHUE;
MPOBOJHUTHh [0 CAMOCTOSITELHO COCTaBJICHHOMY IUIAaHY OJKCIICPUMEHT, WCCICJAOBAHHE II0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YeCKOTO 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0I;
CaMOCTOSITEIIBHO (hOPMYITHUPOBATH 0OOOIIECHHUS ¥ BBIBOJBI TI0 Pe3yJIbTaTaM MPOBEJAEHHOTO HAOIOJICHUS, UCCIICIOBAHMS, SKCIIEPUMEHTA,
OIICHUBATH JJOCTOBEPHOCTH IMOTYICHHBIX PE3YJIbTaTOB, BBIBOJIOB U 000OIICHHIA,
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAKIKE BBIIBUTATH MIPE/IIOJIOKECHHSI O €T0 PA3BUTHUU B HOBBIX YCIIOBHSIX.
Patora ¢ undopmanmeii:
BBISBIISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH MH(POPMAITHH, TAHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS 33/1a4H;
BBIOMPATh, AHATTU3UPOBATh, CACTEMATH3HPOBATh M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3INIHBIX BHJIOB M (DOPM IPE/ICTABIICHHS;
BBEIOMpATEH (OpMY TIPEJCTABICHUS WHOOPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a/1a4l CXeMaMH, JuarpaMMaMu, HHOM rpadukoi u ux
KOMOMHAIIMAMU;
OILICHUBATh HAAEKHOCTh HH(POPMALIMH IO KPUTEPUSIM, TPEIOKEHHBIM WIH CHOPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHMKaTHBHBbIE YHUBepPCcaJibHble y4eOHbIe el CTBUS

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBUSAMHU U LENISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY peUIeHHs 3aa4i, KOMMEHTHPOBATh MOJy4YEeHHBIN pe3 yIbTar;

B X0Je OOCYKIEeHHS 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MpOoOJieMbl, pelIaeMOol 3ajaud, BBICKA3bIBATH HJIEH,
HalEJICHHbIE Ha MOUCK PEIICHHUS, COMOCTABIIATH CBOM CYKICHHS C CYKICHHSIMH JIPYIMX YYaCTHMKOB JAMajora, oOHapyXuBaTh pa3indue U
CXOJICTBO IMO3UIHI1, B KOPPEKTHOH opMe GOopMyIupOBaTh pa3HOTIacHsl, CBOM BO3PAKECHHUS;

MIPEJICTaBIIATh PE3YNbTaThl PEUICHUS 33aa4i, SKCIEPUMEHTa, UCCIIEOBAHMUSI, IPOEKTa, CAMOCTOSTEIHHO BEIOUPaTh (JOpMAT BBICTYILIICHUS
¢ y4€TOM 3aJ1a4 NMPEe3eHTAIMH U OCOOCHHOCTEN ayIUTOPUH;

MOHUMATh W HCIOJB30BaTh MPEHMYILECTBA KOMAHAHON M MHAWBHYyadbHOW pabOTHl MpU pElIeHHH y4eOHBIX MaTeMaTHYeCKUX 3ajad,
MIPUHUMATD L[Eb COBMECTHON AEATEIbHOCTH, MIIAHUPOBATh OPraHU3AIUI0 COBMECTHON palbOThI, paclpeensaTh BUIbl paboT, JOrOBapuBaThCS,
oOcyKaaTh mporiece U pe3ynbTar paboThl, 000011aTh MHEHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYNIOBBIX Gopmax paboThl (00CyxkaeHus, 0OMEH MHEHHH, «MO3TOBbI€ HITYPMbI» W HHBIE); BBIIOJHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOM JCHCTBHUS C APYTUMHU UYJCHAMH KOMaHIbI, OLEHMBATh KAaueCTBO pe3ylbTaTa M KayeCTBO CBOETO BKIAJa B
001l pe3ynbTaT Mo KpUTEpUsM, cHOpMyTUPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUSI.
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PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:
BBISIBJIATH TIPOOJIEMBI TS PELICHHS B )KU3HEHHBIX M YUEOHBIX CUTYaLUsX, OPUEHTHPOBATHCS B PA3TMYHBIX MOJX0AaX MIPUHATUS PEHICHUI
(MHAMBHlyalbHOE, IPYIIIIOBOE);
CaMOCTOSITEJIBHO COCTABJIATH IUIAH, aJIFTOPUTM pELIEHUs 3ajaud (UM €ro 4acTb), BBIOMpATh CHOCOO pElIeHHUs ¢ y4ETOM HMEIOLIMXCS
peCypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApPHAHTHI PELICHUN ¢ Y4ETOM HOBO M MH(POPMAIIH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:
BJIJIETh CHOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpollecca M pe3yibTaTa PEIIEeHUs MaTeMaTH4eCcKOW 3aJayd, CaMOMOTHBALUU U
pednexcuu;
MpeBUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IMPH PEUICHUH 3aJauyd, BHOCUTh KOPPEKTHUBBI B JESTEILHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HAlIEHHBIX OINOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa IESITENbHOCTH IOCTABJIEHHOW I€IM M YCIOBUSAM, OOBACHATH NPUYUHBI JIOCTHKEHUS WU
HEJOCTUKEHUS 11€TTU, HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
BBIPAXKaTh AMOILMM IIPU U3YYEHUN MAaTEMaTHUECKUX OOBEKTOB U (PAKTOB, 1aBaTh SMOLIMOHAIBHYIO OLIEHKY PELICHUS 3aJauu.

INNPEJMETHBIE PE3YJIbTATDBI

K xonIty 06yuenus B 7 kjacce 00y4Jaromuiics OJYyYUT CICAYIONINE MTPEAMETHBIC PE3YIbTaThl:

Yucaa ¥ BLIYHCTIEHUS

PanmonansHBIC YKCa.

[TepexomuTts OT 0JHOK (GOPMBI 3alMCH YHCEN K APYrod (mpeoOpa3oBBIBATh NECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JACCSITHYHYIO IPOOB).

Hcnonp30BaTh NOHATUS MHOXECTBA HATYPaJIbHBIX YUCEN, MHOYKECTBA LIEJIBIX YHCENl, MHOKECTBA PALlMOHAJIBHBIX YKMCENl MPU PEUICHUU
3a/1a4, IPOBEICHUH PACCYKICHUN U JOKA3aTeNIbCTB.

[ToHumaTth U 0OBACHATH CMBICT MO3ULIMOHHOMN 3aMTUCH HATYPAIBHOTO YUCIIA.

CpaBHMBATh U YIOPSAAOYMUBATH PALIMOHAIBHBIE YUCIA.

BrInonHATE, coueTast yCTHbIE U TUChbMEHHBIE TPUEMBI, apu(MeTHIecKre AeUCTBUS C PAllMOHATBHBIMHI YHCIIAMH, HCIIOIb30BaTh CBOMCTBA
YyyCell U NpaBuiia AEUCTBUM, IPUEMBI PALIMOHATIBHBIX BEIYUCICHUN.

BrInonHATE AEHCTBUA CO CTENEHSIMU C HATypalbHBIMU MOKa3aTEIsAMU.
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HaxonuTk 3HaYeHHS YMCIOBBIX BBIPAKEHHUM, COAECPKAIIUX PALMOHAJIBHBIC YMCIA U CTEIIEHU C HAaTYpaJbHbIM MOKAa3aTEIEM, IPUMEHSTh
pa3zHooOpa3HbIie CIOCOOBI U PUEMBI BBIYUCIICHUS, COCTABIISITh U OIICHUBATH YMCIIOBBIC BRIPAKEHUS NIPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 33/1a4
W3 IPYruX y4eOHBIX MPEIMETOB.

OKpyrisiTh yucia ¢ 3aJaHHON TOYHOCTBIO, & TAKKE MO CMBICTY MPAKTHYECKOW CHUTYaIlMH, BBITIOJHATH MPUKUAKY U OLIEHKY pe3yibTara
BBIUHCIICHUH, OLIEHKY 3HAYEHUI YHCIIOBBIX BBIPAKEHUI, B TOM YHCJIC IPU PEIICHUH TPAKTHYECKUX 3a/1a4.

Pemrate TekcToBbIE 3amaun apudMETHUECKUM CIIOCOOOM, MCIIOIb30BATh TAOJIHUIIbI, CXEMbI, YePTEXKH, APYTU€ CPEIACTBA MPEACTABICHUS
JAHHBIX TIPU PEIICHUU 3a/a4.

Pemate mpakTHKO-OpHMEHTUPOBAHHBIEC 33/1a4d, CBA3aHHBIE C OTHOIICHUEM BEJIWYWH, MPOMOPUHOHAIBHOCTHIO BEJIMYHMH, MPOUECHTAMM,
WHTEPIPETUPOBATH PE3YNIbTAThl PEIICHUS 33/1a4 C YUETOM OTPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX OOBEKTOB.

JenumocTsb.

Jloka3pIiBaTh M MPUMEHSITh MPU PEIICHUM 33Ja4 MPHU3HAKK ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npu3zHaku AeTUMOCTH CyMMBI U
MPOU3BEJICHUS 1IETBIX YUCET.

PacknanpiBaTh HAa MHOXHWTEIIM HATYpaJIbHBIE YUCIIA.

CB00O0HO OTIEPUPOBATH MOHATUSIMH: YETHOE YHCII0, HEYETHOE YMCIIO, B3AUMHO MPOCTHIC YUCIIA.

Haxonuthe HanbGopImwii oO0mIMii AeTUTeh U HauMEHbIee o0Iee KpaTHOE YHCENl U MCIIOJIh30BaTh WX MPH PEIICHUU 3aJ]1ad, MPUMEHSTh
anroput™ EBkimna.

OnepupoBaTh NOHATHEM OCTaTKA MO MOYJIO, IPUMEHSITh CBOMCTBA CPAaBHEHUM MO MOTYIIIO.

AnredOpanyeckue BbIpasKeHU s

BripaxkeHus ¢ nepeMeHHbIMH.

Hcnonp3o0Bath anredpandecKyo TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B IIPOIIeCcCe OCBOCHUS y4eOHOTO MaTepHaa.

Haxonuthb 3HaueHUs1 OYKBEHHBIX BBIPQKCHUH MPH 33/ IaHHBIX 3HAYCHUSAX TICPEMECHHBIX.

Hcnonp30BaTh MOHATHE TOXKACCTBA, BHITIOJIHATH TOXK/IECTBEHHBIC ITPEOOpPa30BaHUs BBIPAKEHUH, TOKA3bIBATh TOXK/IECTBA.

MHOro4yieHsl.

BrimoaHsaTe peoOpa3zoBaHusI IEJIOTO BEIPAKECHHS] B MHOTOWICH MTPUBEICHUEM MTOJ00HBIX CIaraéMbIX, paCKpPBITHEM CKOOOK.

BrinonHaATe aefcTBUA (ClIOKEHUE, BHIYUTaHUE, YMHOXKEHHUE) C OJJHOUJICHAMH U C MHOTOUYJICHAMH, IPUMEHATH (JOPMYIIbI COKPAIEHHOTO
YMHOEHUS (KBaJpaT U KyO0 CyMMBI, KBaJpaT U Ky0 pa3HOCTH, Pa3HOCTh KBaJApaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIIE JUIsl YIIPOILIEHU 51
BBIYMCIICHUH.

OcyIiecTBIATh pa3ioXKeHNE MHOTOWIEHOB HA MHOMKUTEIH C TOMOIIBIO BBIHECEHHS 32 CKOOKM OOIIer0o MHOXKHUTENS, TPYNIHPOBKH
ClIaraeMbIX, MPUMEHssT GOPMYIIbl COKPAIIEHHOTO YMHOKEHHUS.

[IpumensaTh mpeoOpa3oBaHUs MHOTOUWICHOB Ui PEIICHUS Pa3IMYHBIX 3a7ad W3 MaTeMaTHKH, CMEXHBIX MPEeIMETOB, M3 pealbHOU
MPaKTUKH.
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Hcnosb30BaTh CBOMCTBA CTENEHEN C HATYpalIbHBIMU MIOKA3aTENSIMU JUIsl IPeoOpa3oBaHUsl BbIPAKEHU M.

YpaBHeHUs] 1 HEPABEHCTBA

Pemath svHeliHbIe ypaBHEHUS C OJIHOM MEpEeMEHHOW, IPUMEHSISI IIpaBuia Mepexoia OT UCXOJHOTO YpaBHEHUS K PAaBHOCUIBHOMY E€MY.
[TpoBepsTh, ABISACTCS JIM YUCIO KOPHEM ypaBHEHUS.

[TopOupath MpUMEPHI Iap YHUCEN, SBISIOMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMS IIEPEMCHHBIMHU.

CtpouTh B KOOPIMHATHOW IIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C JBYMS TCPEMEHHBIMH, IOJIB3YSICh TI'paUKOM, MPUBOIUTH
MIPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath crcTeMsl IByX JIMHEWHBIX ypaBHEHUH C ABYMS IEPEMEHHBIMH, B TOM YHCIIE Tpaduaecku.

CocTaBnsaTh W pemaTth JMHEHHOE ypaBHEHHWE WM CHUCTEMY JIMHEHHBIX YpaBHEHWH IO YCIOBHIO 3a/1a4d, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EeHHbIN pe3ynbTar.

D yHKUUHA

Koopaunats! u rpapuku.

N300paxaTh Ha KOOPIWHATHOM MPSMOW TOYKH, COOTBETCTBYIONIME 3aJaHHBIM KOOPJMHATAM, JIy9H, OTPE3KH, HHTEPBAJbI, 3aIMCHIBATh
YHCIIOBBIE MPOMEXYTKU Ha aJIreOpanveckoM s3bIKe.

OTmeuaTh B KOOPIAMHATHOM IMJIOCKOCTHU TOYKHU MO 3a/JaHHBIM KOOPJIMHATaM.

OyHKIWH.

CtpouTts rpadyiku THHEHHBIX (YHKITUH.

OnuceiBaTh ¢ MOMOIIbIO (PYHKUIUN H3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYUHAMHU: CKOPOCTb, BpEMs, pacCTOSIHUE, IIeHa, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIHHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii croco0 npeacTaBieHus U aHaIU3a WHGOPMaLUY, U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMAIIHIO U3 IpaduKoB
pEaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBoicTBA (YHKIMIA ISl aHANU3a rpadUKOB pealbHbIX 3aBUCUMOCTEN (HylIu (PYHKIHUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKIMH, TPOMEKYTKH BO3pacTaHus U yObIBaHUS (DYHKIIUHU, HAHOOJIbIIIEE M HAaUMEHbIIIee 3HAUYCHUS (PYHKIIUHN).

Hcnonb3oBath rpaduku Uis KCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEW, MPU PELICHUH 33Jad M3 APYruX y4eOHBIX NMPEAMETOB U
pEATBHOM KU3HMU.

K koHniy o6y4yenus B 8 kiacce oOy4yaroniuiicss HOIy4YUT CIEAYIOIINE PEAMETHBIE Pe3yIbTaThl:

Yucua v BBIYUCTICHUSA

WppatmonansHble ynca.

[ToHUMAaTh U UCMIONTB30BATH MPECTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.
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CB0OOOTHO OTIEpUPOBATH MOHIATHSIMH: KBAJAPATHBIA KOPEHb, apu(hMETHUCCKHI KBAJAPATHBIA KOPEHb, HPPAIIMOHAILHOE YUCIIO, HAXOUTh,
OLICHUBATh KBAJPAaTHBIC KOPHHU, HUCIOJB3Ysl IPU HEOOXOJUMOCTH KaJIbKYISTOP, BBINOJHATH MPEOOpa3OBaHMS BBIPAKECHUH, COJEpIKAIIUX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBAa KOPHEM.

Hcnonb30BaTh HayanbHbIE MPEJICTaBICHUS O MHOXECTBE JCWCTBUTENbHBIX YMCEN JUISI CPAaBHEHUS, OKPYIJIEHUS M BBIUMCIICHUH,
n300pakaTh ICHCTBUTENBHBIC YUCIIA TOYKAMHU Ha KOOPIUHATHOU MIPSIMOA.

Hcnonb3oBarh 3amucu OOJIBIIMX M MaJIbIX YMCEN C MOMOINBIO JECSITUUHBIX ApoOell u creneHeil uucna 10, 3anuchiBaTh U OKPYIJISATh
YHCJIOBBIE 3HAUYEHUS PEaIbHbIX BEJIMYMH C UCIIOJIb30BAHUEM PAa3HBIX CUCTEM U3MEPEHUI.

JenumocTsb.

CB0OOOJIHO OmepupoBaTh MOHATUEM OCTaTKa MO0 MOYJIIO, IPUMEHSTh CBOICTBA CPaBHEHMM MO MOJYJIO, HAXOJAWUTh OCTAaTKU CYMMBI U
MIPOU3BEACHHUS MO0 TAHHOMY MOJYIIO.

AJiredpanyeckue BbIpaKeHUs

JpoOHO-panoHaIbHbIE BRIPAKEHUS.

Haxonuth nomycTuMple 3HAYCHHS TIEPEMEHHBIX B IPOOHO-PAIIMOHATBFHBIX BEIPAKCHUSIX.

[IpuMeHsSTh OCHOBHOE CBOWCTBO PAaIIMOHAIILHOM APOOH.

BrimonHsaTe mpuBeaeHue anredpandeckux qpooeit kK 00emMy 3HaMeHATEINI0, CIOKEHUE, YMHOKEHHUE, JIeJICHUE alnreOpandecKux IpoOeid.

BoInosHATE TOXKAECTBEHHbBIE TPe0oOpa30BaHuUs palliOHATBLHBIX BhIPAKEHHI.

[IpumensaTh MpeoOpa3oBaHUs BBIPAXKEHUM U pelIeHHs pa3IUYHbIX 3a7ad M3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 pealbHOU
MIPaKTUKH.

Crenenu.

[IpuMeHATh MOHATHE CTENEHH C LEJIbIM IO0Ka3aTeleM, BBINOJHATH MPeoO0pa30BaHUs BBIPAKEHUH, COAEpIKALIUX CTEINEHU C IENIbIM
MOKa3aTeseM.

WppatmoHaiibHble BHIPAKEHUSI.

Haxoautb nonmycTimbie 3HaUYE€HUS IEPEMEHHBIX B BBIPAXKECHUSX, COACPKAIUX apuPMETHUECKHUE KBaIpaTHbIE KOPHHU.

BrinonHsaTe mpeobpa3zoBaHus HppallOHAIBHBIX BEIPAKEHUH, HCIIONb3Ysl CBONCTBA KOPHEH.

YpaBHeHus 1 HEPABEHCTBA

Pemath kBagpaTHbIC YpaBHEHUS.

Pemats npoOHO-palioHaIbHbIe YpaBHEHHUS.

Pemats nuHeitHbIe ypaBHEHHS C TapaMeTpaMu, HECTIOKHBIE CUCTEMbI TMHEHHBIX YPaBHEHUH C apaMeTpaMu.

[IpoBomuTh WHCcIenOBaHUS ypaBHEHUH M CHUCTEM YpaBHEHHM, B TOM 4YHCJIE€ C MPUMEHEHHEM TIpaHUuecKux TMpeaAcTaBIeHU
(ycTaHaBNIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMa YPaBHEHUH PEIIeHUs, €CITH UMEET, TO CKOJIBKO, U MPOYEee).
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[lepexoauTs OT cia0BecHON (HOPMYIHUPOBKH 33/1a4M K €€ anredpanyeckoi MOJENU ¢ TOMOIIBI0 COCTaBJICHUS! YPaBHEHUS WM CHCTEMBI
YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJjauyl NOJyYEHHBIA pe3yibTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB NIl CPAaBHEHMs, OLICHKHM, PEIIATh JIMHEWHBIC HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M UX
CUCTEMBI, 1aBaTh I'pahuyeCKyI0 MIUTFOCTPALIMIO MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lorumars ¥ HCNONB30BaTh (PYHKUMOHAIbHBIE MOHATUS U A3bIK (TEPMHHBI, CUMBOJUYECKHE O00O3HAUEHUs), ONpPENENSITh 3HAUCHUE
(GYHKIMY 110 3HAYEHUIO apryMEHTa, ONPeIeNsIiTh CBOMCTBA (QYHKINHU 10 €€ rpaduKy.

Crpouts rpaduku QpyHKIUH , ONUCHIBATh CBOMCTBA YUCIOBON (DYHKIMHU 1O €€ rpaduky.

K xonity o0yuenus B 9 kiacce 00y4Jaromuiicst MOJYyYUT CIEAYIONIHE TPEAMETHBIE PE3YIbTaThI:

Ymucna v BbIYUCICHUS

CB0OOIHO OTepUpOBaTh MOHSTUSIMU: KOPEHb N-il CTENEeHH, CTENEeHb C PallMOHAIBHBIM IOKa3aTeleM, HaXOJUTh KOpeHb N-i CTeleHw,
CTENEHb C PallMOHAIBHBIM [MOKa3aTelIeM, UCIOJb3Ysl P HEOOXOAUMOCTH KalbKYJIATOP, MIPUMEHSATh CBOICTBA KOPHS N-i CTENEHH, CTENEHU C
palOHaJIBLHBIM [TOKA3aTEIeM.

Hcnonb30BaTh MOHITHE MHOKECTBA JEMCTBUTEIBHBIX YUCEII IIPH PEIICHUH 3a]a4, TPOBEICHUH PACCYX ACHUN U J0Ka3aTeIbCTB.

CpaBHUBaTh M YHNOPSANOYMBATH JCHCTBUTEIBHBIE YHCIA, OKPYIJIATH JIEHCTBUTENBHBIC YHUCIIA, BBINOJHATH NPUKHUIAKY peE3yJbTaTa
BBIUHCIICHUH, OLICHKY YMCIOBBIX BBIPAKEHUH.

AnredOpanyeckue BbIpasKeHU s

CB000IHO ONIEpUPOBATh MOHATUEM KBAJIPATHOTO TPEXWIIEHA, HAXOAUTh KOPHHU KBAaJIPAaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA TUHEUHBIE MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeiHbIe U KBaJpaTHbIC YPaBHEHMS, YPABHEHHUS, CBOSILUECS K HUM, JPOOHO -pallMOHAJIbHBIE YPABHEHUS.

PemaTp HecoKHBIE KBalpaTHbIE YPABHEHMSI C IAPAMETPOM.

Pemare smHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, UCIOJb30BATh METOJl MHTEPBAJIOB, M300pakaTh pellleHHEe HEpaBEHCTB Ha
YHCIIOBOM NPSAMOM, 3aIIUCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pematp cuctempl AByX JIMHEHWHBIX YPaBHEHHMH C JBYMsI IIEPEMEHHBIMU U CHUCTEMBI JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpaBHEHHUE HE
ABJIAETCS JIMHEHHBIM.

PemaTp HeCI0KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUH C TAPAMETPOM.

[TpuMeHsATH METO/IbI PaBHOCUIIBHBIX TPe0Opa30BaHUM, 3aMEHbI IEPEMEHHOM, Ipa)uuecKoTr0 METO/Aa MIPU pellIeHUH YpaBHEeHUN 3-i u 4-it
CTEIIEHEN.

Pemare cucrembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME KBAaJpaTHOE HEPABEHCTBO, M300pa)kaTh pelICHHE
CHUCTEMBI HEPABEHCTB HA YUCIIOBOM NPSIMOM, 3aIIMCBIBATH PEILIEHUE C TOMOLIBIO CUMBOJIOB.
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Pemate ypaBHeHUS, HEPABEHCTBA M X CUCTEMBI, B TOM YHUCIIE C OTPAaHUYCHHUSIMH, HAIIPUMED, B IIEIIBIX YUCIIAX.

[IpoBOANTE HCCIIENOBAHUS YPAaBHEHHM W CHUCTEM YpaBHEHHMH, B TOM YHCIE C NPUMEHEHHEM TIpadUiecKux MpeacTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE UJIM CUCTEMA YPAaBHEHUM PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pematp TekcTOBBIE 33124 allreOpanyeckuM CriocoOOM C IOMOIUIbIO COCTABIEHHS YpaBHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHMs, HEpPaBEHCTBA M HX CUCTEMBl JJI COCTaBJICHHUS MAaTEMaTUYECKON MOJEIM peaJlbHOM CUTyalludu WIN
MIPUKIIAIHOM 3a/1a4¥, UHTEPIPETUPOBAThH NOJYyYEHHBIE PE3YIbTATHI B 33 JaHHOM KOHTEKCTE.

YucioBblie NOC/I€A0BATEILHOCTH U NPOTPeccUm

CB0OOOJIHO OmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (PYHKIUSA, rpapuK (YHKUUHU, TpsMas NPONOPLUHOHAIBHOCTh, JUHEHHas (QyHKIMS,
oOpaTHasi MpONOPLUHUOHAIBHOCTb, apadoia, rurnep0oia, KycouyHO-3a1aHHas QyHKIUS.

UccnenoBate dyHKnio mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKIMI: OOJIACTh OMpEETICHHUs, MHOXKECTBO 3HAYCHUH, HYITH
(GYHKIMM, TPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHUS M yObIBaHHS, YETHOCTh M HEYETHOCTh, HaWOOJbIIEE U HaMMEHbIIEe
3HAYCHUs, ACUMIITOTHI.

Pacrnio3naBate KBaJpaTHYHYIO (QYHKIUIO TI0 (OpMyie, IPUBOANUTH MPUMEPH KBAAPATHUHBIX (QYHKIHMHA M3 pealbHOW KU3HH, (PH3HKH,
FE€OMETPHH.

OrnpenensaTts MoJjoxxkeHune rpaduka KBaapaTuIHON (YHKIIMU B 3aBUCUMOCTH OT €€ K03 HUITUCHTOB.

CtpouTts rpadik KBaApaTUYHOUN (PYHKIIUHU, OTIMCHIBATh CBOMCTBA KBaApaTUIHOU (PyHKIHH 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaIPAaTUIHOW (PYHKIIMH JIJIs1 PEIICHUS 3a/1a4.

Ha npumepe kBagpatuunoi GyHkmuu ctpouth rpaduk ¢pynknuu Yy =af(kx + b) + ¢ ¢ momomsio npeobpasoBanuii rpaduka GyHKIHH
y=f(x).

NnmroctpupoBath ¢ HOMOIIBIO rpaduKa pealbHyl0 3aBUCUMOCTh HIIM MPOLIECC M0 UX XapaKTePUCTUKAM.

Apudmernyeckasi ¥ reoMeTpUYeCKasi MPOrpeccuu

CB0OOTHO ONIEPUPOBATH MOHATHIMHU: ITOCIEOBATEILHOCTD, apu(PMeTUYECKasi U TeOMEeTpruYecKasi MPOTrPECCUU.

3azaBath MOCJIEOBATEILHOCTH Pa3HBIMU CIIOCOOAMU: OMIMCATENbHBIM, TAOTHYHBIM, C TOMOIIbIO (GOPM YIIBI N-TO YiieHA, PEKYPPEHTHBIM.

BbINOJIHATE BBIUMCIIEHUS ¢ UCTIONIB30BaHUEM (OpMYI N-TO 4WieHa apuPMEeTHUYECKON U T€OMETPUUYECKOM Mporpeccuii, CyMMBbI MEPBBIX N
YJIEHOB.

N300paxkaTh 4ieHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.

Pematp 3amaun, CBS3aHHBIE C YMCIOBBIMH MOCIEI0BATEIBHOCTSAMHU, B TOM YHCJE 33aJa4d U3 PEAbHON XU3HU (C HCIOJIb30BAHHEM
KaIbKYIATOPA, HU(POBBIX TEXHOJIOTH).

Pacnio3HaBate M NPHUBOAUTH HPUMEPHl KOHEYHBIX M OECKOHEUHBIX MOCIEIO0BATEIbHOCTEH, OTpaHUYEHHBIX IOCIIEA0BATENbHOCTEMH,
MOHOTOHHO BO3pacTaromuX (YObIBAIOIINX) MOCIEI0BATEILHOCTEH.
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Nmets mpencraBiieHne O CXOJWMOCTH TMOCIEAOBATEIBHOCTH, YMETh HAXOJHUTh CyMMY OCCKOHEYHO YOBIBAIOIIEH TeOMEeTPHUIEeCKON
nporpeccuu. [IpuMeHsATh METO MATEMATUYECKON MHIYKLIIMHU IIPU PELIEHUH 3a4a4.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero KoHnTpoJbHbIe Ipaxkruyeckue | (UuppoBbIE)
padoThI padoThI o0pa3oBaTe/ibHbIe
pecypcsl
1 UNCJIA 1 BBIYMCJIEHU . PanmonanbHbIe 11 1
yucia (MOBTOPEHHE)
9 OVYHKIMU. Koopaunats! u rpaduki. 17 1
OyHKINU
3 AJITEBPAMYECKUE BBIPAXXEHU L. 7
Bripaxenus ¢ nepeMeHHBIMHU
4 YPABHEHUS I CUCTEMbI YPABHEHUIA. 10 1
JIuneitnble ypaBHEHUS
5 UNCJIA U BBIYUCJIIEHUA. Crenens ¢ 6
HaTypaJIbHbIM TOKa3aTesieM
5 AJITEBPANYECKUWE BBIPAXKEHN L. 93 1
MHorousneHsl
7 AJITEBPANYECKUE BBIPAXXEHUA. 14 1
DopMmybl COKpPAILIEHHOTO YMHOKEHUS
UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
OVYHKIUWUN. Jluneiinas ¢pyHkuus 16 1
10 YPABHEHWS 1 CUCTEMbI YPABHEHU. 14 1
Cucrembl TMHENHBIX YPaBHEHUN
1 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMATH3AIINAS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0
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8 KJIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 YPABHEHUA N1 HEPABEHCTBA. 20 1
HepasencrBa
9 UNCJIA 1 BBIUNCJIEHUWS. KBaapaTHbrit 17 1
KOpEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparHsle ypaBHEHUS
4 AJITEBPAMYECKUE BbIPAXXEHI . 17 1
Jpo6HO-panoHaNbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panioHalbHbIe YypaBHEHUS
6 O VYHKINN 15 1
7 AJI'EBPANYECKUE BbIPAKEHI . 14
Crenenun
8 UNCJIA U BBIYUCJIEHUS. lenumocts 7 1
9 [ToBTOpEHME, 0606H1€HI:IC, 10 1
cucTeMaTtu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0
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9 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtireckire o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsbl
1 OVYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI
4 UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU o5 1
N I[MTPOI'PECCUUA
5 AJITEBPANYECKUWE BBIPAXKEHN L. 12 1
CreneHsb ¢ palMoHAIbLHBIM [TOKa3aTeIeM
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 34 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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