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HHOACHUTEJIBHASA 3ATINCKA

Anrebpa sBIsSeTCS OAHWUM U3 ONOPHBIX KypCOB OCHOBHOTO OOINEro oOpa3oBaHUS: OHA
oOecrevunBaeT N3yuyeHue APyrux JUCIHUILINH, KaK €CTECTBEHHO-HAYYHOTO, TAK U TYMaHUTAPHOTO ITUKJIOB,
e€ ocBOocHHE HEOOXOMUMO JUIS MPOJODKCHUs 00pa3oBaHUsS W B IMOBCEIHEBHOW XU3HU. Pa3ButHe y
00yJarommxcs HAyYHBIX MPEACTABICHUN O MPOUCXOXKICHUU M CYIIHOCTH alreOpandecKux aOCTpaKIIui,
Croco0e OTpaKEHUS MAaTEMaTHYSCKOW HAyKOH SIBICHHA W TMPOIECCOB B TPUPOJAE U OOIIECTBE, POJIU
MaTEeMaTHYECKOT0 MOJICIIMPOBAHUSI B HAYYHOM TO3HAHWU U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAa4yeCTB MBIILIICHUS, HEOOXOMUMBIX JIJIS aJanTallid B COBPEMEHHOM
mudpoBoM obmiecTBe. M3ydeHune anreOpsl oOecrieunBaeT pa3BUTHE YMEHHs HAONIOAaTh, CPAaBHUBATH,
HAXOJWTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTHYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JICHCTBHUS W BBIBOJBI, (hOPMYJIHpPOBaTh yTBepkIcHHUsI. OCBOCHUE Kypca ainreOpbl
oOecreunBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIONIUXCSA: OHHM HCIIOJNB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC pacCyXIeHus, 0000IIeHe U KOHKPEeTHU3aluio, abcTparupoBanue u aHanoruto. OOydeHue
anreOpe MmpeanoyaracT 3HaYUTEbHBIH 00bEM CAMOCTOSTEIILHON JEATEILHOCTH 00YYAIOIIUXCS, TTIOITOMY
CaMOCTOSITETIbHOE PEIICHUE 3a/1a4 SBISICTCS pealn3alnei JesTebHOCTHOTO MPUHITUITA 00yICHHUSI.

B crpykrype mporpamMmbl yueOHOTo Kypca «Ausredpa» Juisi OCHOBHOTO OOIIEro o0pa3oBaHUs
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPXKATCIbHO-METOJUUCCKUE JIMHUU: «UHcna ¥ BBIYMCIICHHSY,
«AnreOpanuecKue BBIpAXCHHS», «YPaBHCHHUS M HepaBeHCTBay, «Dynkuumy». Kaxkmas w3z atHx
COZIEPKATEIIBHO-METOAUYECKUX JIMHUA PA3BUBACTCSA HA NPOTSHKEHUU TPEX JIET M3ydEHUs Kypca,
B3aMMOJCHUCTBYSI C APYTMMH €ro JuHWsIMH. B Xome wu3ydeHuHs y4eOHOTO Kypca OOydJaromuMmcs
MIPUXOJTUTCS JIOTHYECKH PaCcCyXkIaTh, UCTIONH30BATh TEOPETHKO-MHOKECTBEHHBIH SA3bIK. B CBS3M ¢ 3THM B
mporpaMmy y4eOHOTO Kypca «AJredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO
BCEX OCHOBHBIX pa3felnax MaTeMaTH4YeCKOro OOpa3oBaHHS W CHOCOOCTBYIOIIHE  OBIIAJICHUIO
00y4aloMMMICS OCHOB YHHBEPCAIFHOTO MaTeMaTH4ecKoro si3bika. CoaepaTembHOW W CTPYKTYPHOM
0COOEHHOCTBIO YUeOHOTO Kypca «ANre0pay sIBISIETCSI €r0 HHTETPUPOBAHHBINA XapakTep.

Conepxxanue JTUHUM «YHClIa U BBIYUCICHUSD) CIY>KHUT OCHOBOM ISl JaidbHEHMILIEro W3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOUIMXCS JIOTHYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
YMEHHS TOJB30BaThCS AITOPUTMAMH, & TaKXKe MPUOOPETEHHUIO MPAKTHISCKUX HABBIKOB, HEOOXOIMMBIX
JUTSL TIOBCETHEBHOW XW3HU. Pa3BUTHE TMOHATHSA O YKCIEe HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBS3aHO C pAaIOHAIBHBIMH ¥ UPPAIMOHAIBHBIME YWCIaMH, (DOPMHpPOBaHHWEM IIPEICTABICHUNA O
JIEUCTBUTETLHOM 4HCIe. 3aBeplIeHre OCBOCHHWS YHCIOBOW JIMHWM OTHECEHO K CpelHeMy oOmiemy
00pa3oBaHHI0.

Copepxanne AByX aireOpanveckux JIMHUN — «AnreOpanveckne BHIPAXEHUS» U «YPaBHEHHS U
HEPaBEHCTBa» CHocoOCTByeT (HOpMUPOBaHWIO Yy OOYyYalONIMXCS MaTeMaTHYeCKOTO  armapara,
HEOOXOMMOTO ISl PEIIeHHsI 3a/1ad MaTeMaTHUKU, CMEXKHBIX MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHUS y4YeOHBI MaTepuan TPYHNIUPYETCS BOKPYT
pallOHANBHBIX BRIpAKEHUH. ANre0pa JeMOHCTPUPYET 3HaUeHHUEe MaTEMATHKH KakK S3bIKa JUIS TIOCTPOCHUS
MaTeMaTHYECKUX MOJIEJeH, ONMUCaHMs IPOLECCOB M SBICHHWH peallbHOro Mupa. B 3amaunm oOyueHUsS
aﬂrere BXOISAT TaKXE HaHBHeﬁmee Pa3BUTUC AJITOPUTMHUYCCKOTO MBINIJICHHUA, HeO6XOI[I/IMOFO, B
YaCTHOCTH, IJId OCBOCHHUSA Kypca I/IH(i)OpMaTI/IKI/I, " OBJIAJICHUC HaBbIKaMH ICAYKTUBHBIX paCCY)KHeHHﬁ.
[IpeoOpazoBaHne CHMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHMs, CIHOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanne (yHKIMOHATbHO-TpAQHUUECKON JIMHUKM HalellieHO Ha TOoNydeHHe OOydYaromuMHCs
3HAHUH O (YHKIMAX KaK BaKHEWIEH MaTeMaTHYeCKOW MOMAEIH Ui OIMCAaHHWS U HCCIICIOBaHUS
pa3HOOOpa3HBIX IMPOIIECCOB M SBJICHUI B NpHpojae M odmiecTBe. M3ydeHne marepuana CIIOCOOCTBYET
pa3BUTUIO Y o6y11a}01111/1xcs1 YMC€HHA HCIIOJb30BAaTh pPA3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA sA3BIKA
MaT€éMaTHKHN — CJIIOBCCHBIC, CHMBOJIHMYCCKHC, l"pa(bI/IT-IeCKI/Ie, BHOCHUT BKJIaa B (1)OpMI/IpOBaHI/Ie
Hpe}ICTaBHeHI/Iﬁ 0 pOJIM MAaTEMATUKH! B PA3BUTUN HUBUJIIU3AIIUN U KYJIBTYPBI.



CornacHo ydeOHOMYy IulaHy B 7-9 Kiaccax H3ydaeTcsl Y4eOHBIM Kypc «Anredpa», KOTOpBIH
BKJIIOYAET CIIEAYIOIIUE OCHOBHBIC Pa3lielibl colepxaHus: «Uncna U BBIYUCICHHS», «ANTreOpandecKue
BBIPKEHUSI», «YPaBHEHHS U HEPABEHCTBA», « DyHKIHNY.

Ha uzyuenne yuebHoro xypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 waca B Henenro), B 9 kiacce — 102 vaca (3 Jaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUSA

JpoOu 0oOBIKHOBEHHBIE W AECATHYHBIE, NMEPEXO OT OAHOW (QOpMBI 3amucu Ipobedl K Apyroil.
IlonsTe panvOHANBHOTO 4YHCIA, 3alHCh, CpPaBHEHHE, YIOPAJOYMBAHHE pALMOHANBHBIX YHCEI.
Apudmernueckre ASUCTBUS ¢ palMOHAIBHBIMHE YHCIaMu. Pemenue 3amad M3 peanbHOW MPAKTUKU HA
4acTH, Ha Jpo0u.

CreneHb ¢ HaTypajJbHBIM TMOKa3aTeNeM: ONpeAesieHue, MpeoOpa3oBaHHe BBIPAKCHUH Ha OCHOBE
ompeJiesieHys], 3anuch Oompmmx 4ncen. [IpoleHTsl, 3amiuch NPOLEHTOB B BHIE APOOM U APOOH B BHIC
MpOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha POLIEHTHI, PEILICHHUE 3a/1a4 U3 pealbHOM MPAaKTUKH.

IIpuMeHeHue Npu3HAKOB AECIMMOCTH, Pa3IoKeHNE Ha MHOKUTENIN HATYPaJIbHBIX YUCEIL.

PeanbHbie 3aBUCHMOCTH, B TOM YHCIE MpsiMasi 1 0OpaTHast MPOTIOPLUOHAIEHOCTH.

Auare0panvecKue BbIpPasKeHHS

[lepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C TIEepeMeHHOH. JlomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpelcTaBieHrne 3aBUCMMOCTH MEXIY BeIMYMHAMHU B Buae (popmynbl. Beraucnenus mo
¢dopmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHH, TOXKICCTBEHHO paBHBIC BBIPAKCHUS, MpaBHia
npeoOpa3oBaHus CyMM M TpPOHM3BEICHH, MpaBWIa PACKPBITHS CKOOOK M TPHUBEICHHS IOJOOHBIX
CJIaraeMbIX.

CBOIICTBA CTETIEHU C HATYpaIbHBIM [10Ka3aTEIEM.

OpHounensl W MHOrowieHel. CreneHbp MHorowieHa. CioXKeHHE, BbIYUTAHHE, YMHOKEHHE
MHOTO4JIeHOB. DopMyJIbl COKpAIIEHHOTO YMHOXEHHUS: KBagpaT CyMMBbl U KBaapaT pasHoctu. @opmyna
Pa3sHOCTH KBaJpaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOXKHTEIIH.

YpaBHeHHs 1 HepaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, IIpaBUja NPeoOpa30oBaHUsl YPaBHEHUs, PaBHOCHIBHOCTb
YpaBHEHUI.

JluneiiHoe ypaBHEHHE C OJHON MEPEMEHHOU, YUCIIO KOpHEH JIMHEWHOTO YpaBHEHUS, pPELICHUE
JTUHEHHBIX ypaBHeHMHA. CoCTaBleHHME ypaBHEHHH IO YCJIOBUIO 3a1add. PeleHne TEKCTOBBIX 3agad ¢
MOMOIIBIO YPaBHEHHH.

JluneiiHOe ypaBHEHHE C ABYMS IEPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTMHEHHBIX ypaBHEHUI
C IByMs NepeMeHHbIMU. PerieHue cucreM ypaBHEHHMH crocoOoM moiacTaHoBkH. Ilpumeps! pernenus
TEKCTOBBIX 3314 C IOMOILBIO0 CUCTEM ypaBHEHUII.

DyHKIUH

Koopnunara Touku Ha mpsMol. UucinoBble NpOMEXYTKH. PaccTosHMe MeXmy ABYMsI TOUYKaMu
KOOPJIMHATHOM MpsSIMOM.

IIpsmoyroneHast cucrtema koopauHaT, ocu OX m Oy. AOcoucca W opAMHaTa TOYKH Ha
KoopauMHaTHOU miiockocTu. Ilpumeps! rpadukoB, 3aganHbIX (opmynamu. UTeHue rpadMKoB peanbHBIX
3apucumoctedd. [lonarue ¢ynkumu. I'padux ¢ynkuum. CpolictBa ¢ynkuumil. Jlunednas dynkuums, e€
rpaduk. I'padux Gyukimum y = [X|. ['paduueckoe perreHne TMHEHHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX
YpaBHEHUI.

8 KJIACC

Yucia 1 BbIYMCTCHUS

KsanpatHslit kopenb u3 uucina. [loHsTre 06 nppannoHaibHOM yrcie. [lecaTHaHbIe TPUOTMKEHUS
UppanvuoHaNbHeIX yuced. CBolicTBa apu@METHYECKHX KBaJIPaTHBIX KOpHEH W WX NpPUMEHEHHE K
MPeoOpa30BAHMUIO YNCIOBBIX BBIPAKEHUH M BEIYHCICHUAM. J[efiCTBUTEIbHBIE YHCITa.

CreneHs ¢ LiesbIM IOKa3arTesieM U e€ coiicTBa. CTaHIapTHas 3allUCh YUCIIA.

Aaredpanyeckue BbIPasKeHHs

KBaapatHblil TpEXUIIEH, pa30KEHHE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.



Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckor npoOu. CliokeHWe, BBIYUTAHUE,
YMHOXCHHE, JCTICHIE anredpandeckux apooeii. ParmonanbHbIe BRIpOKEHUS H UX MTPEOOpa3oBaHUE.

YpaBHeHHs U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, Gopmyna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemnienue
YpaBHEHUH, CBOSIINXCS K TUHCHHBIM U KBaJIpaTHBIM. [IpocTeiine qpoOHO-paIliOHaIbHBIC YPABHCHUS.

I'padmyeckast UHTEpIIpETALINs YPABHEHHUH C IBYMS MIEPEMEHHBIMH U CHCTEM JIMHCHHBIX YPaBHEHUN
C ABYMsI IepeMEHHBIMU. [IprMephl pereHus CUCTEM HETUHEHHBIX YPABHEHHUM C IBYMSI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 ANreOpanvdeckKuM CriocoOoM.

HucnoBble HEpAaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM mepeMEHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHbIe HEpaBeHCTBA ¢ OAHOU mepeMeHHO#. CHUcTeMbl JTUHEHHBIX HEPaBEHCTB C OJHOM
[IEPEMEHHOM.

DyHKINH

[onsitue ¢pynkumuu. OONACTh ONpPENSICHNUS U MHOXKECTBO 3HaYeHM (yHKImH. CriocoObl 3a1aHus
byHKUUA.

I'padux Qynknum. Utenue cBoiicTB QyHKuuu mno e€¢ rpaduky. [Ipumepsr rpadukoB ¢GyHKIUH,
OTpakalollUX peaJIbHbIE MPOLECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSMYI0 U 00pPaTHYIO MPOIOPIUOHATBFHBIE 3aBUCUMOCTH, HX TPaUKH.
Oynkun Y = X2,y = X3, y = VX, y=|x|. ['paduueckoe pemenne ypaBHEH I 1 CHCTEM yPaBHEHHA.

9 KJIACC

Yucaa v BoIYUCIEHHUS

ParnnonanbHble yMclia, UppaIllMOHANBHBIC YKHCIa, KOHCYHBIE U OCCKOHEUHBIC JICCATHUYHBIC APOOH.
MHOXECTBO JEUCTBUTEIBHBIX YHUCEJ, JNCHCTBUTEIBHBIC YKCIa KaKk OCCKOHEYHBIC NECATHUYHBIC APOOH.
B3auMHO 0OAHO3HA4YHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JCUCTBUTEIBHBIX YHUCEN M KOOPAWHATHOM
IPSIMOIA.

CpaBHeHHE JEHCTBUTEIBHBIX YUCEI, apU(PMETUYCCKUE CHCTBYSI C ICHCTBUTSIIHBIME YUCIAMU.

Pa3mepnl 00BEKTOB OKPYKAFOIIET0 MUPA, TUTSILHOCTh MPOIIECCOB B OKPYXKAIOIIEM MUDE.

[TpubmmkéHHOe 3HAYCHUE BEJIIMYMHBI, TOYHOCTh NMpuOmmkeHus. Okpyrienue uncen. [Ipukuaka u
OLIEHKA Pe3yJIbTaTOB BEIYMCIIEHUH.

YpaBHeHHs U HEPABEHCTBA

Jluneiinoe ypaBHeHue. Penienne ypaBHeHH, CBOISIIUXCS K JIMHEWHBIM.

KsanmparHoe ypaBHeHue. Pernenne ypaBHeHHI, CBOJSIIMXCS K KBaJpaTHBIM. bukBaapaTHOE
ypaBHeHue. llpumepsl peleHuss ypaBHEHHH TpeThell M YeTBEPTOW CTeNeHeH paslioKeHHeM Ha
MHOKHTEIIH.

Pemenne npoOHO-palMOHANFHBIX ypaBHEHHWH. PemieHre TEKCTOBBIX 3amad  anreOpandecKuM
METOJIOM.

YpaBHeHHE ¢ ABYMS MIEPEMEHHBIMHE U ero rpaduk. Penienne cucreM IByX JIMHEHHBIX YpaBHEHHH C
JIByMsI TIepeMeHHBIMU. PerieHne cucteMm ABYX ypaBHEHH, OJHO W3 KOTOPHIX JIMHEHHOE, a Apyroe —
BTOpO¥ crenenu. [ padudeckas HHTepIpeTaIysl CHCTEMBl YPaBHEHHA C IBYMS TIEpEMEHHBIMHU.

Pemiennie TeKCTOBBIX 3a/1a4 aNredpandeckuM criocoOoM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Penienue TMHENHBIX HEPABEHCTB C OJJHOM MepeMeHHOH. Perienne cucteM JTUHEHHBIX HEPABEHCTB C
onHOU mepeMeHHoW. KBanpaTHele HepaBeHcTBa. ['paduueckas mHTEprpeTanus HEPaBEHCTB U CHCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUH

KBanpatuunas Qynkuus, e€ rpaduk u cBoiicta. [lapabomna, KoopauHATBI BEPIIMHBI Mapa0OIbL,
0Ch CHUMMETPUH TapadoIIbL.

I'padmkn pyskimii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| i ux cBoiicTBa.

Yucsi0oBble MOCTEA0BATEILHOCTH U MPOTrPeCCHH



TlonsaTe 4YHCIIOBOM MOCIEAOBATENBLHOCTH. 3aJaHUE TMOCIEAOBATEILHOCTH PEKYPPEHTHOM
dbopmynoit u GopmyIoii N-To uieHa.

Apudmerrueckas U TeOMETpUUSCKas mporpeccur. DopMynbsl N-ro uwieHa apu@METHYSCKOW U
TeOMETPUYECKON NPOrPeCCUl, CyMMBbI IEPBBIX N YIECHOB.

N3o0pakeHre UICHOB apuU(METHYECKOH W TIeOMETPHYSCKOM MpOrpeccHii TOYKaMU Ha
KOOPJIUHATHOM MIOCKOCTH. JIMHEHHBIN U SKCTIOHEHITUANBHBIA POCT. CII0KHBIC MPOIECHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaThl OCBOCHHUS MMPOrpaMMbI yUeOHOTO Kypca «Anredpa» XapaKTepu3yrTCs:

1) naTpuoTH4YecKoe BOCIIMTAHME:

MPOSIBIEHMEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHMKEHHSAM POCCHUMCKMX MaTeMaTHKOB U POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTUX HayKax W MPHUKIAAHBIX chepax;

2) rpakaaHcKoOe M JyXOBHO-HPABCTBEHHOE BOCIINTAHHKE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEW TpaKAaHWHA W peaju3allid ero Ipas,
NpEeACTaBICHHEM O MAaTEeMaTHYeCKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3NUYHBIX CTPYKTYD, SBICHHH,
NpoLenyp TpakIaHCKOro oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
STHYECKHX MPOOJieM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHHWEM AOCTHKCHUN HayKd, OCO3HAHHEM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX IIPUHIUIIOB B ACATCIBHOCTH y‘-IéHOFO;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha akKTHBHOE YYacTHE€ B pEUIeHHM TMPaKTUYECKUX 3aJad MaTeMaTH4ecKou
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTSL YCHCIIHOM MpodecCHOoHaIbHON JCSITeILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM
BBIOOPOM UM IOCTPOCHHEM HHIUBHIYaJIbHOM TPAaeKTOPHH 0Opa30BaHUs U KU3HEHHBIX IIJIAHOB C Y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLMOHAJIBHOMY M ICTETHYECKOMY BOCHPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a[a4, peleHUH, pacCy>KICHUH, YMEHHUIO BUAECTh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

OpHEHTAalMEel B IEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOABI M OOLIECTBa, TOHUMAHUEM MAaTeMaTH4YEeCKOW HayKH Kak
cdephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHA M 3HAYUMOCTH JUIS Pa3BUTHs LMBUIM3ALINH,
OBJIQ/ICHUEM SI3BIKOM MaT€MaTHMKM M MaTeMaTHYeCKOM KyJbTYpOH Kak CpEeICTBOM IIO3HAHUS MUDA,
OBJIa/ICHUEM IPOCTEHIIMMH HaBBIKAMH HUCCIIEIOBATENBCKON AEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHHME KYJbTYPbl 3A0POBbSI W 3MOLUOHAJIBHOIO
Oaromosryuusi:

TOTOBHOCTBIO NPUMEHATh MaTE€MAaTHYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pasza XW3HU (340pPOBOE IHUTAaHWE, cOAJaHCHPOBAHHBIM PEXUM 3aHATUH W OTIbIXA,
peryisipHast (u3ndeckas aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY U TaKOTo Xe MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHEHTallMell Ha IpPUMEHEHHWE MaTeMaTHMYeCKHX 3HAHWW IUIsl pPELIeHus] 3afad B 00JIaCTH
COXPAHHOCTH OKpY>Kalollled Cpejbl, IUIAHUPOBAHUS MOCTYIKOB M OIEHKM WX BO3MOYKHBIX IOCJIEIACTBUM
JUISL OKPYXKAIoIEe Cpesibl, OCO3HAHUEM TJIO0ATBHOTO XapakTepa SKOJOTMYECKHX MPOoOJeM U IMyTed uX
pelIeHus;

8) aganTanus Kk M3MEeHAIOIIMMCS YCJIOBUSIM COIHUATBLHON U PUPOAHOI cpeabl:

TOTOBHOCTHIO K )IeﬁCTBHﬂM B YCJIOBHUAX HCOHpeHeHéHHOCTI/I, IOBBIIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHHUE YUUTHCA Y APYrux J'IIO]ICI‘/'I,
HpI/IO6peTaTB B COBMECTHOI1 ACATCIIbHOCTH HOBBIC 3HAHU A, HABBIKU U KOMIICTCHIIUHN U3 OIIbITa APYTHUX;

HEOOXOIMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHWH, B TOM 4YHCIie (JOPMYyIMPOBATh UAEH, TOHITHSA,
TUIIOTE3BI 00 OOBLEKTaX U ABJICHUAX, B TOM 4YHCJIEC paHCC HCU3BCCTHBIX, OCO3HABAThb Jle(i)I/IHI/ITBI
COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYaLlUIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH IPUHUMAEMBbIE PELLICHUS U IeficTBUS, POpMYyIHpOBATh U
OLICHUBATh PUCKHU U MOCIEACTBUS, HQOPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NeilicTBHSA

Ba3oBLIe JJornuecKue JeicTBHusA:

BBISBIISITH U XapaKTEPH30BaTh CYILIECTBEHHbIC IPU3HAKN MAaTEMAaTHUYECKUX OOBEKTOB, TOHATHH,
OTHOLICHUH MEXAY INOHATHUAMH, (POpPMYyIHpPOBATH OIpeneNeHHs IIOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIN MIPHU3HAK KIaCCU(PHUKALNU, OCHOBAHUS Il 0000IIEHNsI U CPaBHEHUS], KDUTEPUH
IPOBOAMMOTO aHAIN3a,;

BOCIIPUHUMATh, (OPMYIMPOBaTh M MNPeoOpa3OBbIBATh CYXKACHHUS: YTBEPIAUTEIbHBIE W
OTpHLIATENbHbIC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBIABJIAT MATEMAaTUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3UM W MNPOTUBOPECUHHA B (baKTaX,
JaHHBIX, HAONMIOACHUSAX M YTBEPXKICHUAX, NpeanaraTb KPUTEPUU A BBIIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;

ACJIaTb BbIBOALI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

pa3bupare JOKa3aTeIbCTBA MATEMAaTHUYECKMX YTBEPXKIEHHH (IpsMble M OT IPOTUBHOIO),
NPOBOJWTH CaMOCTOATENIFHO HECIOXKHBIE —JI0Ka3aTelnbCcTBA MaTeMaTHYeCKHX  (DaKTOB,
BBICTPaWBaTh AapryMEHTAIMI0, TMPUBOAMTH IPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KACHUS;

BEIOMpATh CIIOCOO perieHnst yueOHO# 3amauu (CpaBHMBATh HECKOJIBKO BAPHUAHTOB DPEIICHWS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ YYETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble HcciieaoBaTeJIbCKHe JeHCTBHS.

WCIOJIb30BaTh BOIMPOCHl KaK HCCIICIOBATEIBCKUI HMHCTPYMEHT IO3HAHUSA, (OPMYIHPOBATH
BOMPOCHI, (QUKCHUPYIOIIHE MPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSITCIBHO YyCTaHABIHBATH
HCKOMOE U JJaHHOE, () OPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHCHHUE;
MIPOBOJIUTH 0 CAMOCTOSATENBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOS
HCCJICJIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOr0 OO0BEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKTy COOOI;

CaMOCTOSITEIBLHO (OPMYJIUPOBATh OOOOIIEHUS M BBIBOJBI IO pPe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOJICHYSI, NCCIICJIOBAHMUS, OIIECHUBATh IOCTOBEPHOCTD IMOJIyUYEHHBIX PE3YJIbTATOB, BHIBOJOB
1 00001IEHHNIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH MPEIOJI0KEHUS O €ro
Pa3BUTUHN B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

BBISIBIISATH HEOCTATOYHOCTh W HM30BITOYHOCTh HMH(MOPMAIMH, TaHHBIX, HEOOXOAWMBIX JUIS
pelIeHus 33/1a4u;

BBIOUpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(MOPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM IpeACTaBICHHUS;

BbIOUpaTh (opMy mpencTaBieHuss WHOOPMAIMM W HIUTIOCTPUPOBATH peElIaeMble 3aJadyu
CXeMaMH, IMarpaMMaMu, HHOM rpaiKoi ¥ UX KOMOUHAIUSIMI;

OLICHUBATh HaA&KHOCTE HMHGOPMALMU 10 KPUTEPHUAM, TMPEIUIOKEHHBIM YUUTENIeM WIN
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/lKaTI/lBHBIe YHUBEpPCAJIBbHBLIC yqeﬁﬂme )IeﬁCTBHﬂ:

BOCIIpUHUMATL U (bOpMy.TH/IpOBaTB CYKACHHUA B COOTBCTCTBHU C YCIOBUSAMU U LCISAMHU
O6H_IGHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOKO TOYKY 3pPCHHUSA B YCTHBIX U MHUCbMCHHBIX



TEKCTaX, JaBaTh IMOSCHEHUs IO XOAy peIleHHs 3aAadd, KOMMEHTHPOBATH IIONyYEHHBIH
pe3yabTar;

B XoJle OOCYXIECHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOHl TEMBI, MPOOIEMEI,
pemraemMoil 3a71a4n, BHICKA3bIBaTh WIEH, HAIlCICHHBIC HA TIOMCK PEIICHHS, COTOCTABISTH CBOH
CY)XICHUS C CY)KICHUSIMHU JPYTHX YYaCTHHUKOB JHAJOra, OOHAPYKMBATh PA3IN4ne M CXOJCTBO
HO3UINH, B KOPPEKTHOH hopme hOopMyTHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS;
NPEACTABIATh pe3yJabTaThl peIIeHUs 3aJayd, OJKCIIEPUMEHTa, WCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITETTBHO BBIOMpATh (OpMAT BBICTYIDIGHHS C Yy4ETOM 3agad Ipe3eHTAlud W
0COOEHHOCTEW ayTUTOPHH;

MOHUMATh M HCIONb30BaTh NPEUMYIIECTBA KOMAaHAHOM W HMHIMBHIYAIbHOW pabOTHl MpH
peleHny Y4eOHbIX MaTeMaTH4ecKuX 3aj1ay;

NPUHAMATh [EJNb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHHM3AIIMI0 COBMECTHOM
paboThl, pacmpeaeisTh BUABI paboT, JOTOBapHBATHCS, OOCYKAAaTh TPOLECC U PE3yJIbTaT
paboThI, 0000IIIaTh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX ¢opMax padoTel (0OCyknaeHws, 0oOMEH MHEHHSMH, MO3TOBBIE
IITYPMBI U JIPyTHE), BBHIIOJIHATH CBOIO 4acTh PabOTHI M KOOPIMHHUPOBATH CBOM JCHCTBHUS C
JIPYTHMH 4JICHAMH KOMAaHJIBI, OICHMBATH KadeCTBO CBOETO BKJIAJa B OOMIMH HPOIYKT IO
KPHUTEPHSIM, C(HOPMYIHPOBAHHBIM yJaCTHUKAMH B3aNMOJICHCTBHSI.

PeryasiTuBHBIE YHHBEPCAJbHbIE yYeOHbIE TelHCTBUSA
Camoopranu3aums:

CaMOCTOSITETIbHO COCTaBJIATH IUIAH, aIrOPUTM DPELICHUs 3a1auyd (WM ero 4acThb), BBIOMpaThb
crnoco0 pemieHnss ¢ Y4€TOM MMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yu€TOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJETh CHOCO0aMM CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yjbTaTa pelleHHs
MaTeMaTHIeCKOM 3a1auM;

MpeIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPH pEIICHWH 3aJaud, BHOCUTH
KOPPEKTHUBBI B JICATENBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWJICHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIGHMBATh COOTBETCTBHE pE3yJbTaTa JESITEIbHOCTH MOCTABICHHON L€ M YCIOBHSM,
OOBSICHATh TPUYUHBI JOCTHXKCHHS WM HEIOCTIKCHHWS IEHM, HAaXOAHWTh OMIMOKY, NaBaTh
OIIEHKY IPHOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kiaacce o0ydaromuics MOMYYHT CIESAYIOIIUE MPEeIMETHBIE PE3yIbTaThI:

Yucaa v BLIYUCTIEHUA

BeimonHsaTh, coderas yCTHbIE H NHCbMEHHbIE TPUEMBI, apudMeTHYecKue JeHCTBUS C
PalMOHAIBHBIMU YHCIAMHU.

HaxomuTh 3Ha4YeHUS YUCIOBBIX BBIPAXKCHUH, MPUMEHSTh Pa3HOOOpasHble CIOCOOBI M MPHEMBI

BBIUMCIICHNS 3HaYeHUH APOOHBIX BRIPAKEHUH, COIEPIKaIIIX OOBIKHOBEHHBIE U IECATHYHBIE APOOH.

[epexoanuTs OT OHOM (HOPMBI 3aIMCH YUCEN K JIPYyroi (IpeoOpa3oBhIBaTh AECATHYHYIO APOOH B

OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO IECATUIHYIO IPOOB).

CpaBHUBATH U yNOPSIOYNBATH PAIIMOHATBHBIE YUCIIA.

OxpyryiaTh yucna.

BBINOMHATE NPUKUAKY W OLEHKY pe3ysbTaTa BBIYMCIEHHMH, OLIEHKY 3HAUYEHUI YHCIIOBBIX
BBIpaXCHUH. BBIMONHATE AEHCTBUSA CO CTENEHAMHU C HaTypaJIbHBIMU ITOKA3aTEIISIMU.

IIpuMeHsTh MPU3HAKHU IETUMOCTH, PA3JI0KEHUE Ha MHOKHUTENIN HATYPaIbHBIX YHCET.



Pemate  IpaKTHKO-OPHEHTHPOBAHHBIE  3aJauyd, CBA3aHHBIE C OTHOLIEHHWEM  BEJINYMH,
MIPONOPIMOHANBHOCTBIO BEJIUYMH, TNPOLEHTaMH, HHTEPIPETHUPOBATH pPE3YIbTaThbl PEIICHUS 3anad ¢
yu€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBIX OOBEKTOB.

Auare0panvecKkue BbIpPasKeHHS

Hcnonp3oBaTh anreOpanveckyd TEPMHHOJOTHIO W CHMBOJHKY, NPUMEHSATH €€ B Tpolecce
OCBOEHHs y4eOHOr0 MaTepHaa.

HaxonuTh 3Ha4eHns1 OyKBEHHBIX BBIPAKEHUH MIPH 33JaHHBIX 3HAYCHUSIX TEPEMEHHBIX.

BoimonHATe mpeoOpa3oBaHUsl LEJNOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHHUEM MMOJOOHBIX
ClIaraeMbIX, PaCKPBHITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYIEHA HA MHOIOYIEH M MHOIOYIEHA HAa MHOTOYIEH, IIPUMEHSTh
(dbopMyIbI KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3lOKEHUE MHOTOWICHOB HA MHOXHTENIU C IOMOIIBIO BBIHECEHHS 32 CKOOKH
00111er0 MHOKUTETIS, TPYIIIUPOBKH ClIaraeMbIX, IpUMEHEHUs (OpMyI COKpaIIEHHOTO YMHOKEHHUSI.

[Mpumenars npeoOpa3oBaHKs MHOTOWICHOB AJISl PEHICHUS Pa3iIWYHBIX 3aJad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEW ¢ HAaTypaJbHBIMHM IOKa3aTelssMd JJsl [peoOpa3oBaHUS
BBIPAKECHUH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHeliHbIe YpaBHEHUS C OJHOM NIEPEMEHHOM, PUMEHSIS IIPABWIIA IIEPEX0JIA OT UCXOIHOTO
YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATSh, SIBISETCS JIM YUCIO KOPHEM YpPaBHEHUS.

[TpumensaTs rpaduyeckre METOAbI IPU PELLICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[TonOupate mpuUMepbl Map YHCEN, SIBISIOLIMXCS PELICHUEM JMHEHHOIO YpPaBHEHHS C IOBYMS
MIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOIO ypaBHEHHUS C ABYMs IE€PEMEHHBIMH,
NOJIB3YSCH IPa)KOM, IPUBOJUTE IPUMEPHI PEIICHHs ypaBHEHUSI.

Pemrate cucteMbl ABYX JIMHEHHBIX YPaBHEHHH C IByMs IEPEMEHHBIMH, B TOM YHUCIE IpadUuecKu.

CoCTaBsATh U pelIaTh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEUHBIX YPABHEHUU IO YCJIOBUIO
3a/1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4d MOJTYYEHHBIN pe3ybTarT.

DyHKIUH

N300paxarh Ha KOOPIMHATHON MPSIMOM TOUKH, COOTBETCTBYIOLINE 3aJaHHBIM KOOPAWHATAM, JTyUH,
OTPE3KH, HHTEPBAJIBI, 3AIMCHIBATH YHCIOBBIE IPOMEKYTKH Ha aNreOpandecKoM S3bIKE.

OTtMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Tpaduku
nuHeHHbIX GpyHKuui. Ctpouts rpaduk GyHKIuM Y = [X|.

OnuceiBaTh € MOMOMIBIO (QYHKIOUH HM3BECTHBIE 3aBHCUMOCTH MEXAY BEIWYMHAMH: CKOPOCTb,
BpEMs1, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTENLHOCTD, BpEMS, 00BEM PaOOTHI.

HaxonuTs 3HaueHne QyHKIMHU 110 3HAYEHHUIO €€ apryMeHTa.

Ilonumate rpaduueckuii cnoco0 NpeACTaBIeHUS W aHaidu3a HHGOpMALWH, W3BIEKaThb H
MHTEPIPETUPOBATh HHPOPMALMIO U3 TPAPUKOB pPeaIbHBIX IPOLIECCOB U 3aBUCUMOCTEM.

K xoniy o0yuyenus B 8 ki1acce 00yyaromuics MOMYUIHUT CIACAYIOIIUE IPEIMETHBIE PE3yIbTaThL:

Yucia 1 BbIYUCTCHUS

Hcnonbs30BaTh HaYAIBHBIE NPEACTABICHUS O MHOYKECTBE ACUCTBUTENBHBIX YUCEN ISl CPABHEHUS,
OKpYTJICHUS U BBIYHCIICHUH, N300paxaTh JICHCTBUTENHLHBIE YUCIIA TOYKAMH Ha KOOPJAWHATHOM MPSMO.

[IpumensTh TOHATHE apU(PMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHH,
WCTIOJNIB3YSl IPU HEOOXOIMMOCTH KaJIBKYIISITOP, BBITIONHATH MPE0Opa3oBaHMs BBIPAKEHHUN, COIEPKAIINX
KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MAJIBIX YHCENT C MOMOIIBIO JIECSITUYHBIX Mpo0eil U crereHeit
yucna 10.

Aaredpanyeckue BbIPasKeHHs

IIpuMeHATh TOHATHE CTENEHH C ENBIM MOKa3aTeleM, BBIOJIHATH MPeoOpa3oBaHusl BRIPAKEHUH,
COJIEPIKAIIMX CTEIIEHH C LEJBIM ITI0KA3aTENEM.



BrINONHATE TOXKIOECTBEHHBIE MPeoOpa30BaHUs pAlMOHAJIBHBIX BBIPAKCHUH Ha OCHOBE MPaBUII
JeHCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMU APOOSMU.

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOKHUTEIH.

[Tpumenars mpeoOpa3oBaHMsl BHIPRKEHUH U PELICHUS DPa3IMYHBIX 3a/ad W3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 peabHON MPAKTHUKH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHeliHbIE, KBaApaTHBIC YPaBHEHUS M PAalMOHAIBHBIC YPaBHEHHsI, CBOJSIIMECS K HHM,
CHCTEMBI IBYX YpaBHEHHI C IByMs TIEPEMEHHBIMHU.

IIpoBoauTh mpocTeillne HCCIENOBAHMS YpaBHEHUH W CUCTEM YpaBHEHHH, B TOM 4HCIE C
NpUMEHEeHueM rpaduvyeckux MpencTaBieHud (YCTaHABIMBaTh, MMEET JIM ypaBHCHHE WM CHUCTEMa
ypaBHEHUH pelIeHHus, €ClId UMEET, TO CKOJIBKO, U ITpoYee).

[TepexoauTh OT cIOBECHOM (POPMYIMPOBKH 3aJauu K e€ anreOpandeckoil MOJENN C TOMOIIBIO
COCTaBIJICHHsI YPaBHEHUsI WM CHUCTEMbl ypaBHEHHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJa4M MOJyYEHHBIN pe3ysbTar.

[IpuMeHAT, CBOWCTBa YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHMsI, OLICHKW, pellaTb JIMHEHHbIC
HEpaBEHCTBA C OJHOW IMEPEMEHHOW M HMX CHCTEMBI, aBaTh rpadUUecKyr0 WILTIOCTPALUI0 MHOXKECTBa
peleHni HepaBeHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKINH

[ToHumath W HCIONB30BAaTh (YHKIMOHAIBHBIE TOHSATHA W SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYCHHUs), OMpeNeNsATh 3HaueHHe (QYHKIMU 10 3HAYCHHWIO apryMeHTa, ONpEAeNsITh CBOWCTBA
¢GbyHKIIH 110 €€ TpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKINH BUA:

y=k/X,y =X2,y = X3,y = x|, y = VX, OIIHCBIBATH CBOMACTBA YHCIOBOIT (PYHKIHH 110 &8 rpaduKy.

K xoniy oOyuenus B 9 kiaacce o0ydaromuics MOMYYHT CIASAYIOIIUE MTPEeIMETHBIE PE3yIbTaTHI:

Yucaa ¥ BbIYMCIEHHSA

CpaBHUBATh U YNOPSIOUNBATh palliOHATIBHBIE U HPPALlMOHATIbHBIE YHCIIA.

BeimonHsaTe  apupMeTHdeckue IEWCTBHSI C PAalMOHAIBHBIMH YHCIaMH, COYeTas yCTHBIE W
MUCbMEHHBIE TPUEMBI, BBITIONHSATH BEIYMCICHUSI C UPPAOHAILHBIME YHCIIaAMHU.

Haxoguth 3HaueHHMs cTemeHeW C ILENbIMH TIOKa3aTelsiMH M KOPHEH, BBIYHMCIATH 3HAUYEHUS
YUCIIOBBIX BBIPAXKEHUM.

OKpyrisiTh JEHCTBUTENBHBIC YHCIA, BBIIOJNHATH NPUKUAKY pe3yjbTaTa BBIYMCICHUH, OLEHKY
YHCIIOBBIX BBIPAKECHUH.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHeiHBIE W KBaJpaTHbIE YpaBHEHHWS, YPAaBHEHHs, CBOISIIMECS K HHUM, HpocTeiiine
JIpoOHO-palOHAIbHBIE YPaBHEHUSI.

Pemate cucTembl IBYX JIMHEWHBIX YPaBHEHMH C JByMsS HEPEMEHHBIMH M CHUCTEMBI IBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIACTCS JTMHEHHBIM.

Pemate TekcTOBBIE 3a/1aun anreOpandeckuM crocoOOM ¢ IIOMOIIBIO COCTABIICHUS! YPAaBHEHUS UM
CHCTEMBI IByX YPaBHEHHH C IByMs IIEPEMEHHBIMHU.

IIpoBoauTh mpOCTEHIINE HCCIEOOBAHMS YPAaBHEHMH M CHCTEM YPaBHEHHWH, B TOM YHCIE C
NpUMEHEHUEeM TrpaduvyecKux MNpencTaBleHud (yCTaHABIMBaTh, MMEET JIM YpaBHEHHE WM CHUCTEMa
YpaBHEHUH peIIeHHs, €CJIM UMEET, TO CKOJIBKO, U TIPOYee).

Pemrates nuHeiiHbIE HEPaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pellleHHe HEPaBEHCTB Ha
YHCIIOBOM MPSMOIA, 3aIUCHIBAThH PEIICHHUE C TOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMbl JIMHEWHBIX HEPaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIIUE KBaJpaTHOE
HEPaBEHCTBO, N300paXkaTh PEeLIeHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIMCHIBATD PELICHUE C
MTOMOIIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NP PEILICHUN PA3IMYHBIX 33/1a4.

DOyHKIUH



Pacrio3HaBaTh (yHKIIMM HW3YYCHHBIX BHIOB. I[lOKa3plBaTh CXEMAaTHYECKH pPACIOJIOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH rpadukoB GpyHKumi Buma: y = kx, y =kx + b,y = k/x,y=ax2 + bx +c,y =
X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaUYECHHI KOIDPHIUEHTOB, OMHCHIBATH CBOMCTBA (YHKIIHIA.

Crtpouts 1 M300paxaTth CXeMaTHUECKH TpadWKu KBaJpaTUIHBIX (PYHKIWH, OMHICHIBATH CBOWCTBA
KBaJIPaTHYHBIX (PYHKIINH 10 UX TpaduKam.

Pacno3HaBaTh KBajJpaTH4Hy0 (QYHKIUIO TO (opMyse, NPUBOAUTH HPUMEPHl KBaJPATHYHBIX
(GYHKIWIA U3 peaTbHON )KU3HH, (PU3UKH, TEOMETPHUH.

YucjioBbIE MOCTE0BATETLHOCTH H MPOTPeCCHH

Pacno3HaBaTh apu(hMETHYECKYIO ¥ TEOMETPHUYCCKYIO MPOTPECCHU MPH Pa3HBIX CIIOCO0aX 3aJaHHsI.

BEHITIONHATE  BBIYHCICHUS C HCIONB30BaHWEM (OpMyn N-ro uieHa apudMeTHYECKOH WU
TEOMETPHYCECKOM MPOTPECCHIA, CYMMBI IIEPBBIX N YJICHOB.

N300paxatrk 4ieHbl OCISIOBATEILHOCTH TOYKAMHU Ha KOOPAMHATHOW TUIOCKOCTH.

Pemarp 3amaun, CBS3aHHBIC C YHCIOBBIMHU ITOCIEAOBATCIILHOCTSIMH, B TOM YHUCIC 3aJla4dl U3
peaIbHOM XKU3HU (C UCTIONH30BAHUEM KaJIbKYJIATOPA, MUDPOBBIX TEXHOJIOTHH ).



TEMATUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoaunvecTBO yacon JJIeKTPOHHBIE
HanmenoBanue
Ne (mudposbie)
pa3geoB U TeM Kontpoasubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTejIbHbIE
NporpaMMel paboThI paboThI
pecypcsl
YHucna u
1 BBIYHCIICHHS. 25 1 bu6nmoreka [JOK
PanmonansHble https://m.edsoo.ru/7f415b90
YuCIa
9 Anrebpandeckne 97 1 bubmmoreka [JOK
BBIPAKCHHS https://m.edso00.ru/7f415b90
3 YpaBHEHUA U 20 1 bubnmuoreka [IOK
HEepaBEeHCTBA https://m.edso0.ru/7f415b90
4 i{(::;ff;wm " 24 1 bubnuoreka LIOK
P ] https://m.edsoo.ru/7f415b90
DyHKIUU
5 IloBTOpeHue u 6 1 Bubmuoreka [JOK
0600enue https://m.edso0.ru/7f415b90
OBLIEE
KOJIMYECTBO
YACOB IIO 102 > 0

[TPOTPAMME



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

8 KJIACC

KoauuyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanue
Ne (uudposbie)
w/n pa3aeoB U TeM Beero Konrpoabubie  IIpakTnueckue 06pa3oBATEIbHbIE
NMPOrpaMMel padoThI padoThI
pecypcsl
Hucna u
1 BBIYHCIICHHS. 15 bu6nmoreka [JOK
Ksampartasie https://m.edsoo.ru/7f417af8
KOPHH
Hucna u
9 BBIYHCIICHHS. 7 bu6nmoreka [JOK
CreneHs ¢ 1eJIbIM https://m.edsoo.ru/7f417af8
MOKa3aTeJieM
Anrebpanyeckue
3 BBIPAKCHHSL. 5 1 bubmmorexa [IOK
KBaznparHsbrit https://m.edsoo.ru/7f417af8
TPEXWIEH
Anrebpandeckue
4 BBIPAKCHHSL. 15 1 bubmmorexa [IOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
JIpoOb
YpaBHeHUA U
5 HEPaBEHCTBA. 15 1 bubnuoreka [IOK
KBaapatHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHeHus n
5 HEPaBEHCTBA. 13 bubnuoreka [IOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHU I
YpaBHEHUA U
7 HEI:)paBeHCTBa. 12 1 bubamorewa LIOK
https://m.edsoo.ru/7f417af8
Hepagenctpa
g CIO)(}:’}}II(I;I}I;I;; 5 bubmuorexa IJOK
https://m.edsoo.ru/7f417af8
TTOHSATHUS
DOyHKIHUU.
9 UrienoBLIe 9 bubnuoreka [IOK
https://m.edsoo.ru/7f417af8
(hyHKIUH
10 [ToBTOpenwue n 6 1 bubmoreka [JOK
0000111eHHE https://m.edsoo.ru/7f417af8
OBLIEE
KOJIMYECTBO YACOB 102 5 0

1O ITPOI'PAMME



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

9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue
(uudposbie)
n/ pasaesioB u TeM Becer  Konrponbusl | IIpakruuecku
o0pa3oBaTe/ibHbIE
n NPOrpamMmsl o e padoThl e padoThI
pecypchbl
q
Bﬁ:ﬁi;}mﬂ bub6nmoreka IJOK
1 . ) 9 https://m.edso00.ru/7f419d0
JlericTBUTEIIbHBIC 8
qucia -
y:aiieH:m; bubnunoreka [IOK
2 HEpABeReTRa. - gy 1 https://m.eds00.ru/7f419d0
YpaBHEHUS C OJHOU 3
MEPEMEHHOMN -
y:aiHeeHCHH: bubmuorexa LIOK
3 HEpaBcHCTRa. 14 1 https://m.eds00.ru/7f419d0
CucreMsl g
YpaBHEHUI -
YpaBHeHus 1 bubmmorexa [IOK
4 HEpaBEHCTBA. 16 1 https://m.edso00.ru/7f419d0
Hepasencrpa 8
bubmuorexa LIOK
5 DyHKIUH 16 1 https://m.edso0.ru/7f419d0
8
Yucosbie bubmuoreka LIOK
6 MOCJIeI0BATEIEHOCT 15 1 https://m.edso0.ru/7f419d0
u 8
IToBTOpenue,
R bubmoteka [IOK
7 R ’ 18 1 https://m.eds00.ru/7f419d0
CUCTEMAaTHU3aLIUs 3
3HAHUH -
OBLIEE KOJIMYECTBO
YACOB IIO 102 6 0

[NPOIT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JIJI51 YUYUTEJISA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET






