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HOACHUTEJIbBHAA 3AIINCKA

AureOpa sIBJISETCS OJTHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHAa 00ECHEeUMBACT M3yYCHUE NPYTrUX TUCHUIUIMH, KakK
€CTeCTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHWE HEOOXOIUMO JUIsl MPOJODKEHUST 00pa30BaHMs M B TIOBCEAHEBHOM >KH3HU.
PazButne y oOydaromiuxcsi Hay4YHBIX TIPEACTABICHUH O TMPOUCXOXKIECHHH M CYIIHOCTH anreOpamdecKuX aOCTpakIHid, CIoco0e OTpaKeHHUs
MaTeMaTU4YeCKON HAyKOH SBIICHWI M IPOIECCOB B MPUPOJEC M OOMIECTBE, POJIM MATEeMaTHYECKOTO MOJIEIIMPOBAHUS B HAyYHOM MO3HAHWU U B
MPAaKTUKE CIOCOOCTBYeT (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOMUMBIX Ul alalTallid B COBPEMEHHOM
uuppoBoM ooduiecTBe. M3yueHue anredpsl oOecrieuyuBaeT pa3BUTHE YMEHHUS HaOI0JaTh, CPaBHMBATH, HAXOAWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIUICHHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOM JICHCTBHS U BBIBOIBI, JOPMYIUPOBAThH yTBepkIeHHs. OCBOCHHE
Kypca anreOpbl 00eCTIeunBaeT Pa3BUTHE JIOTUIECKOTO MBIIUICHHS OOYJaIONINXCS: OHA UCIOJIB3YIOT JIeTyKTHBHBIE U WHIYKTUBHBIC PACCYKICHHS,
00001IeHNE ¥ KOHKPETH3alluio, adcTparupoBaHne W aHajoruto. OOyueHue anreOpe mpearnosaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSITEIBHON
JEATETBbHOCTH 00yJaroIUXCsl, TOITOMY CaMOCTOSITEIFHOE PEIIeHHUE 3a1a4 SBISIETCS peaIn3aliei e TeTbHOCTHOTO MIPUHIIATIA OOYUSHHS.

B cTpykType mporpamMel yueOHOTO Kypca «Airedpa» A1 OCHOBHOTO OOILIEro o0pa3oBaHMs OCHOBHOE MECTO 3aHHUMAIOT COJIEP’KATEIbHO-
METOMYECKUe JIMHUH: «Huclia U BBIYUCIEHHS», «AlreOpandeckre BhIpaKEHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkumum». Kaxmas u3 3tux
COZepKaTEeIbHO-METOINYECKHIX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YUSHHUS Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUAME. B xone
U3y4YeHUs yIeOHOTO Kypca 00yJaromMMes IIPHUXOJUTCS JIOTHYECKH PACCYXIaTh, HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK. B CBsI3M ¢ 3THM
B ITPOTpaMMy y4eOHOTO Kypca « Anredpay» BKIIOUSHBI HEKOTOPbIE OCHOBBI JIOTUKH, IPEICTABICHHBIC BO BCEX OCHOBHBIX pa3/ieiaX MaTeMaTHYECKOTO
00pa3oBaHus 1 CIIOCOOCTBYIOIIHE OBIAACHUIO 00YJaIOIINMICS OCHOB YHUBEPCAIBHOTO MaTEMaTHYECKOTO s13bIKa. Coiep)kaTeNIbHOM B CTPYKTYpHOH
0COOCHHOCTBIO Y4eOHOTO Kypca «Asredpay SBISETCS ero HHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «YucCla M BBIYMCICHHUS» CIY)KUT OCHOBOW Ui JajbHEHIEro M3y4eHHsS MATEMaTHKH, CIIOCOOCTBYET Pa3sBUTHIO Y
00y4JaromuXcs JTJOTHIECKOT0 MBIIIICHUS, (POPMUPOBAHUIO YMEHHS MOJIH30BATHCS AITOPUTMAMHU, a TAKXKE MPHOOPETECHNIO MPAKTHYECKUX HABBIKOB,
HEOOXOJMMBIX /ISl TIOBCEHEBHON XM3HU. Pa3BHUTHE MOHATHS O YHCIIEe HA YPOBHE OCHOBHOT'O O0OIIEro 00pa30BaHuUs CBSI3aHO C PAllMOHAIBHBIMU U
UPPALMOHAIEHBIME YHCIIaMH, (OPMHUPOBAHUEM TIPECTABICHUH O JCHCTBUTEIHLHOM YHCIIE. 3aBEpLICHHE OCBOCHUS YHCIOBOM JMHUM OTHECEHO K
cpenHemy obiieMy 00paz0BaHUIO.

Copneprkanue AByX aaredpanyecKux JUHUHN — «AsreOpandeckue BoIpaKEHUsD U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO
y O0Oy4arommxcsi MaTeMaTHYeCKOrO ammapara, HEOOXOIMMOTO JUIl pElIeHUs 3aad MAaTeMaTHKH, CMEXKHBIX MPEIMETOB U MPAKTHKO-
OpPHEHTHPOBAHHBIX 3a/1ad. Ha ypoBHEe 0CHOBHOrO 00miero oOpa3oBaHus y4eOHBII MaTepral rPYNIHUPYETCs BOKPYT PallMOHANBHBIX BBIPAKCHUH.
AnreOpa JAeMOHCTPUpPYET 3Hau€HHE MATEeMAaTUKU Kak sI3bIKa JJIS MOCTPOEHUS MaTeMaTW4YeCKMX MOJeJel, OMUCAHUs MPOLIECCOB M SBICHUN
peanbHOro Mupa. B 3anaun o0yuenust anredpe BXOAT TakkKe AajbHENIIee pa3BUTHE AITOPUTMHUECKOTO MBIIIIEHHS], HEOOXOIMMOT0, B YaCTHOCTH,
IUIs. OCBOEHMSI Kypca MH(OPMATHKH, U OBJIAJICHUE HAaBBIKAMH JIETYKTHBHBIX paccyxkieHuil. [IpeoOpa3oBanue cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUYECTBY.



Copnepxanne (pyHKIMOHAIBHO-TPAa)UIECKON JIMHUM HAIEJIeHO Ha IMOJIydeHHE OOyJaroIMMUCS 3HAHWM O (QYHKUIMAX KaK BaKHEHIICH
MaTeMaTUYeCKON MOJIENH JJIsl ONMCAHUS U MCCIeIOBaHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHUN B MPHUPOJE U obmecTBe. M3ydenne marepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCsS YMEHHS HCIOJIb30BATh DPA3JIMYHBIC BBIPA3UTENIbHBIC CPEACTBA S3bIKA MATEMAaTHKH — CJIOBECHBIC,
CHMBOJIMUECKHE, TpadruecKue, BHOCHT BKJIal B (POPMHUPOBAHUE MPEJICTABICHHUI O POJIM MaTEMATHKU B Pa3BUTHH LIUBUIIM3ALNN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax m3ydaeTcsl y4eOHBIH Kypc «AnreOpa», KOTOPHIH BKIIOYACT CIEAYIONINE OCHOBHBIC Pa3JIeibl
conepxkanus: «Uucna u BEIYUCICHHUS», «AJreOpandecKue BRIpaKEeHUs», «Y paBHEHHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha usyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 gacos: B 7 kinacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B
Heneno), B 9 kitacce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
7 KUIIACC

Ymncna v BbIYUCICHUS

Jlpo6u 0ObIKHOBEHHBIE M JIECTHYHBIE, MEPEX0]l OT OJHOM (popmbl 3anmucu apobdeil k apyroi. IloHsTHE palMOHAIBLHOTO YHCIA, 3aIKCh,
CpaBHEHHME, YIOPSI0YMBAHUE pAlOHAIbHBIX yucell. ApupMeTHUecKue JEHCTBUS C palMOHAJIbHBIMU 4YHUCIaMU. PernieHue 3amad U3 peaibHON
MPaKTUKHU HA YaCTH, HA ApOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpEIeNIeHNEe, IPeoOpa3oBaHNe BBIPAXKEHUN HA OCHOBE ONPEIENICHHUS, 3alHUCh OOJBIINX YHUCEIL.
[IpoueHTsl, 3anKch NPOLIEHTOB B BHJE POOM U ApoOU B BUJAE MPOLEHTOB. Tpu OCHOBHBIE 33Jauu Ha MPOLEHTHI, PElIEHHE 3aJad U3 peaabHOU
MIPaKTUKH.

[IpumeHeHue NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AJiredpanyecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHON. JlomycTrMble 3HaueHus epeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEK Y
BEJIMYMHAMU B BUJE (Gopmyisl. Beruucienus no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPQXKEHUMH, TOXKJIECTBEHHO PaBHbIC BBIPAKEHMS,
IIpaBUJIa MPE0OpPa30BaHUs CyMM M IIPOU3BEACHUH, TPABUIIA PACKPBITHSA CKOOOK M MIPUBEIECHUS NOJOOHBIX ClIaraeMbIX.

CBONCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnowiensl U MHorouwieHsl. CreneHp MHorowieHa. CroXeHHE, BBIYMTAHHME, YMHOXKEHHE MHOTOWICHOB. POpMysbl COKpalEHHOIO
YMHOKEHHUS: KBapaT CyMMBbI U KBaJpar pazHoctu. @opmyna pazHOCTH KBaApaToB. Pa3iioskeHne MHOrO4I€HOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUsI, IPaBUiIa IPeoOpa30BaHUs YpaBHEHUS, pABHOCHWIBHOCTb YpaBHEHUIA.

JluHeitHOe ypaBHEHHE C OJIHOW TEPEMEHHOM, YMCIO KOpPHEW JMHEHWHOIO ypaBHEHHUs, pEUICHUE JIMHEHHBIX ypaBHEHHU. CocTaBieHUE
YPaBHEHUH IO YCIOBUIO 3a/1a4ul. PenieHne TeKCTOBBIX 3a7au ¢ IIOMOILBIO YPAaBHEHHUH.

JIuHeltHOE ypaBHEHHE C ABYMsI IepeMEeHHbIMU U ero rpaduk. Cucrema JByX JIMHEHHBIX YpaBHEHUH ¢ ByMs IepeMEeHHBIMU. Perenue cucrem
ypaBHEHUH criocoOOM NoACTaHOBKU. [IprMepsl peleHust TEKCTOBBIX 33Jjay C MOMOIIBIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha npsmMoid. YucnoBble MpoMexyTku. PaccTosiHre MeXay IBYyMsI TOUKaMH KOOPIMHATHOMN IPSAMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu Ox u Oy. Abcrucca u opJuHaTa TOUYKM HAa KOOPIUHATHOM muiockocTH. Ilpumepsl rpadukos,
3aJaHHbIX (opMmynaMu. UteHue rpadukoB peayibHbIX 3aBUcHUMOCTed. Ilonstne ¢ynkumu. I'padux ¢ynkiuun. CpoiictBa ¢yHKiuil. Jluneiinas
¢bynkums, e€ rpaduk. I'paduk pynkuuu Yy = |X|. ['paduyeckoe penieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX ypaBHEHHH.



8 KJIACC

Ymncna v BbIYUCICHUS

KBanparublii kopenb u3 uucia. [lonstue o6 uppauvoHanbHOM yucie. JlecaTuyHble NpUOIMKEHUS MppalUOHaIbHBIX uncen. CoiicTBa
apru(METHYECKIX KBAAPATHBIX KOPHEH U UX MPUMEHEHHE K TPe0Opa30BaHUIO YHCIOBBIX BRIPAKEHHI U BHIYUCICHUSAM. [{efiCTBUTENBHBIC YHCIA.

Crenens ¢ 1enbIM MOKa3areneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Anrebpanyeckue BelpakeHUsIAJredpandeckue BbIpaskeHH sl

KBanpatublil Tpé€xusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anredpanueckoil apoOu. CrokeHue, BHIYMTAHHE, YMHOXKEHHE, JEJICHUE alreOpanyecKux
npobeii. PanimonanbHble BEIpaKEHUS U UX MpeoOpa3oBaHUe.

VYpaBHEHHUs 1 HEPABEHCTBAY pAaBHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KopHel KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHUN, CBOIAIIUXCS K JIUHEWHBIM U
kBagpatHbIM. [IpocTeiimue npoOHO-palMoHaIbHbIE YPaBHEHHUS.

I'pacdmueckas uHTEpHpeTalys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHHH C JByMs NepeMeHHbIMU. lIprumepsl
peLIeHusl CUCTEM HEJTMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOO0M.

UucnoBble HEpAaBEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 04HOM nepeMeHHOM. PaBHOCMIIBHOCTh HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJJHOM
nepeMeHHON. CHUCTEMBI TMHEUHBIX HEPABEHCTB C OJHOM MEPEMEHHO.

OyHKIMU DYHKIIUT

[Tonsarue pynkmuu. O61acTh ONIPEIEICHUS U MHOXKECTBO 3HaYeHHH (yHKIUU. CriocoObl 3a1aHust PYHKITHA.

I'padux dyakuun. Urenue croiict pyrkuuu no e€ rpaduky. [Ipumeps rpadukoB GyHKITUH, OTpaXKaIOMIUX peaabHbIE TIPOILIECCHI.

OYHKIIMH, ONMCHIBAIOIINE MPSIMYIO H 00PAaTHYIO IPONOPIHOHATBHBIE 3aBUCHMOCTH, UX rpadukn. OyHkmmn y = X2, Y = X3, y = VX, y=|x].
I'paduaeckoe pereHne ypaBHEHHN M CHCTEM YPaBHEHHUM.

9 KVIACC

Yucsia ¥ BBIYUCTICHUSA

PanponanbHble yucia, UppalyMoOHaIbHbIE YMCIA, KOHEUHbIE U OECKOHEYHbIE JIeCATHUYHBbIE IpoOu. MHOXKECTBO AEHCTBUTEIBHBIX YHCEIN,
NeWCTBUTENbHBIE YUCIIAa KaK OECKOHEUHbIE AeCATUYHBIE APoOH. B3anMHO 0JJHO3HaYHOE COOTBETCTBUE MEX/Iy MHOXKECTBOM JIEHCTBUTEIILHBIX YHCEI
U KOOPAMHATHOU IIPSMOM.

CpaBHeHUe IeHCTBUTENBHBIX YnCell, apupMeTHIecKre AeHCTBUS C ICHCTBUTEILHBIMU YHCITIAMHU.

PazMepsl 00bEKTOB OKPYKAIOLIET0 MUPa, JITUTEITBHOCTh MIPOLIECCOB B OKPYXKAIOLIEM MHPE.

[TpubnmxEéHHOE 3HaYCHNE BEIMYMHBI, TOUHOCTH NMpubimxkenus. Oxpyrienue yucen. [Ipukuaka u oleHka pe3yabTaToB BEIYUCICHUH.



YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOIAIIMXCS K KBaapaTHbIM. bukBaapatHoe ypaBHeHHe. [Ipumeps! pelieHus: ypaBHEHUH
TpEThEl U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIIH.

Pemenue 1poOGHO-palliOHaIbHBIX YPaBHEHUN. PellleHne TeKCTOBbIX 3a/1a4 aare0OpanyeckKuM METOJIOM.

VYpaBHeHuUe ¢ IByMs MEPEeMEHHBIMH U ero rpaduk. Pemenne cuctemM AByX JUHEHHBIX YpaBHEHUN C IBYyMs IEpEeMEHHBIMH. PerieHue cuctem
IBYX YpPaBHEHMM, OJHO W3 KOTOPBIX JMHEIHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas MHTepHpeTanusi CUCTEMbl ypaBHEHHUI ¢ JAByMs
MI€pEMEHHbBIMHU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemienne nMHENHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOW. PenieHne cUcTeM JTMHEWMHBIX HEPAaBEHCTB C OAHOW mnepemeHHOW. KBaaparHbie
HepaBeHcTBa. [ paduueckas MHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.

OyHKIMUDYHKIIUT

KBanparuunas ¢pyskmus, e€ rpaduk u ceoiictsa. [lapabona, koopaHATHI BEPIIUHBI Tapa00Jibl, 0Cb CHMMETPHH 1apadoIbl.

Ipadukn byrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , i ux cBoiicTBa.

Yucnossle ocie10BaTeIbHOCTH YU CTI0BBIE MOCTEA0BATEILHOCTH M IIPOIPECCHH

[TonsaTHE YNCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TIOCIICIOBATEILHOCTH PEKYpPEHTHON (hopmysoit u popMyIioi N-ro yjieHa.

ApudmMernueckas ¥ TeoMeTprUIecKas mporpeccuu. @opmyssl N-ro YjieHa apuPMETHISCKON U TeOMETPUUECKON MTPOTPECCUH, CYMMBI TIEPBBIX
N 4YJIEHOB.

N3obpaxenne YiaeHOB apu(METHUYECKOM M TE€OMETPUYECKOM MPOrpecCHid TOYKAMHW Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEHHBIN u
SKCIIOHEHIMAIBHBIN POCT. CII0KHBIE TPOLICHTBHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca «Anredpay XxapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBIIEGHUEM MHTEpeca K MPOIIJIOMY M HACTOALIEMY POCCUHCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHMEM K JOCTH)KEHMSIM POCCHHCKHX
MaTeMaTHUKOB M POCCUICKON MaTeMaTHUYeCKOM IIKOJIbI, K MCIIOJIb30BAaHUIO ATUX JIOCTH)KEHUH B IPYrUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kaaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OO0S3aHHOCTEW TIpa)KIaHWHA W peaju3alidy €ro Ipas, IPEACTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLELyp TIpaKAaHCKOro oOuiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYKJIEHHUIO AITHUECKUX MPOOIIEM, CBA3AHHBIX C MIPAKTHUECKUM IPUMEHEHHEM JTOCTHKEHUN HAayKH, OCO3HAHUEM BaXKHOCTHU MOPAJIbHO-3TUYECKUX
MIPUHIIUIIOB B JESITEILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B pPELICHHHM IPAKTUYECKUX 3aJa4 MaTEMaTHYEeCKOM HaAIpPaBIECHHOCTH, OCO3HAHHUEM BaXHOCTU
MaTEMaTU4YeCKOr0 00pa30BaHMs Ha NMPOTSHKEHUHM BCEH JKM3HU I YCIEUIHOW NPO(eCCHOHANIbHOM NESATEIbHOCTH U PAa3BUTHEM HEOOXOIAMMBIX
YMEHUH, 0CO3HAHHBIM BBIOOPOM M MOCTPOEHUEM MHAWBUIYAIBHOM TpaeKTOpUU 00Opa30BaHUs M JKU3HEHHBIX IJIAHOB € YYETOM JINYHBIX HHTEPECOB
1 00IIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIMTaHMeE:

CIOCOOHOCTBIO K AMOIIMOHAIIBHOMY U 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHUECKHX OOBEKTOB, 3aJay, PELICHUH, pacCyKICHUH, YMEHUIO
BHJIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAaIMeN B JeSITEeIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbIX MPEICTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa,
IPUPOJBI U OOLIECTBA, HIOHUMAHUEM MAaTeMaTHYECKON HAyKH KakK c(epbl YeJOBEUECKOW JEATeNbHOCTH, 3TAlOB € pa3BUTHS U 3HAUUMOCTH JUIS
pPa3BUTHs LUBWIM3ALUM, OBJIAJCHUEM S3bIKOM MATEMaTMKH M MAaTEMaTH4YECKOW KyJIbTYpOM KaK CpPEACTBOM IIO3HAHMS MHUPA, OBJIAJCHHEM
IIPOCTENIIMMH HaBbIKAMU UCCIIEOBATEIbCKOMN IEATEIBHOCTH;

6) dpuznueckoe Bocniuranne, GopMupoBaHHe KYJbTYPHI 310POBbSI H IMOIMOHAJIBHOIO 0J1arONoJIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTeMaTUYeCKHe 3HaHHs B MHTEpECax CBOETO 3/I0POBbs, BEJCHHUS 30POBOro 00pasa KU3HU (30pOBOE MHUTAHHE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUI M OTAbIXa, peryisipHas (usnuyeckas aKTUBHOCTbB), COPMHPOBAHHOCTBIO HaBbIKa pedieKcuu, MpU3HaHUEM
CBOETO IpaBa Ha OLIMOKY M TAaKOT'O e MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYECKOe BOCIINTAHME:



OpHEHTAlle Ha IPUMEHEHUE MaTEMaTUUECKUX 3HAHUM Ul pelieHusl 3a7ad B 00JacTh COXPAaHHOCTH OKPYXKAloIIe cpelibl, IIIaHUPOBAHUS
MOCTYIKOB M OIEHKH WX BO3MOKHBIX TOCJIEJCTBHI JJISI OKPYKAIOMIEH Cpellbl, 0CO3HAHUEM TJI00abHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM H
IIyTEN UX PELICHMUS;

8) ajanTanmsa K U3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON cpeibl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEOINPEACIEHHOCTH, IOBBIMICHUID YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHUYECKYHO
NEeSITENIbHOCTD, B TOM YHUCJIE YMEHUE YUUTHCS Y IPYTUX JIOAEH, IpUOOpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETE HIUU
U3 OIBITA APYTHX;

HE00X0IMMOCTHIO B (POPMHUPOBAHNUY HOBBIX 3HAaHUI1, B TOM uncie GopMyInpoBaTh UIEH, OHITHS, TUIIOTE3bl 00 0OBEKTAaX U SBIECHUSAX, B TOM
qlClie paHee HEM3BECTHBIX, 0CO3HABATh A€(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallUIO, BOCIPHHUMATh CTPECCOBYIO CHUTYallMI0O KaK BBI3OB, TpeOYIOLUUH KOHTpMeEp,
KOPPEKTUPOBATh IPUHUMAEMbI€ pEeLICHUS U JeHCTBUS, POPMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIECTBUSA, (GOPMUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

® BBIABIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TMOHATHN, OTHOIICHUNW MEXIY MOHSATHSIMH,
dhopMyaupOBaTh OMpENETCHUs TMOHSATHN, YCTaHABIMBATH CYIIECTBEHHBIN TpPH3HAK KiIacCHU(UKAIIMU, OCHOBAHHS Ui OO0OOMIEHUS H
CpaBHEHUS, KPUTEPUHU ITPOBOAUMOTO aHAIIN3A;

® BOCHPHHHUMAaTh, GOPMYJIUPOBATH M MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE,
YCJIIOBHBIE;

® BBIABIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpPEUYUs B (PakTaxX, MaHHBIX, HAOIIOJACHHUSIX W YTBEPXKICHUSX,
npejyiaraTb KpUTEPUH JJIs BBISIBICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

® JIe7aTh BBIBO/IBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIFOUEHHH, YMO3aKIFOUEHHI M0 aHAJIOTUH;

e pa3buparh JOKAa3aTENIbCTBA MAaTEMAaTHYECKHX YTBEPKACHUU (TpSMbIEe M OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECIIOKHBIC
JI0Ka3aTeNIbCTBA MaTEeMaTHUECKUX (DaKTOB, BBICTpAaUBaTh apryMEHTAIIMIO, MPUBOAUTH HPUMEPhl M KOHTPIPUMEPHI, O0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIOCOO perieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIeHH, BRIOMpATh HauboIee MOAXOAAIIUN C YIETOM
CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccieaoBarebckue 1eCTBUS.



MCIOJIB30BATh BOMPOCHI KaK HCCIEIOBATEIBCKUII MHCTPYMEHT MO3HAHUs, (OPMYIMPOBATH BOMPOCHL, (DPUKCHUPYIOIIHNE IMPOTHBOPEUHE,
npo0ieMy, cCaMOCTOSITETIbHO YCTaHABIMBATH UCKOMOE U JJaHHOE, (JOPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
IIPOBOJUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECIIOKHBIH SKCIIEPUMEHT, HEOOJIbIIOE MCCIEIOBAaHME IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTEeMAaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB MEXKTy COO0I;

CaMOCTOSTENIEHO (OPMYIHMPOBATH OOOOIIEHHSI M BHIBOJBI 1O pE3yJbTaTaM MPOBEAEHHOTO HAONIOJCHHUS, MCCIIECOBAHNUsS, OIICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 000OIICHHUI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIABUTATH MPENOJIOKEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEIOCTATOYHOCTH U U30BITOYHOCTh MH(POPMALIMH, JTaHHBIX, HEOOXOIUMBIX JJISl PELIECHUS 33/1a4H;
BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUJIOB U (hOPM MpeACTaBICHUS;

BBIOMpaTh PopMy MpeAcTaBiIeHUsT WH(POPMAIIUK U WILTIOCTPUPOBATH pellaeMbIe 3a7aud CXeMaMH, IuarpaMMaMu, HHOU TpauKoi U ux
KOMOHWHAIIUSMU,

OIIEHUBATh HAAEKHOCTh HH(POPMALIMH IO KPUTEPHSIM, MTPEITI0KEHHBIM YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUA:

BOCIIPUHUMATH U GOPMYIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIIOBUSMU U IEJIIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BhIpa)kaTb CBOIO
TOYKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO1y PELIEHUS 3a/1a4l, KOMMEHTUPOBATh MOJy4YeHHBIN pe3ylbTarT;
B X0J€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl, IpOOJEMBbl, peliaeMol 3aJadyd, BbICKa3bIBaTh WJCH,
HalleJICHHbIE Ha MOMCK PELIECHUSs], COTIOCTABIIATh CBOU CYKICHHS C CY)KICHUSMHU IPYTUX YYACTHUKOB JUAJIOTa, 0OHAPYKUBATh pa3inyne
U CXOJCTBO MO3UIHI, B KOPPEKTHOH Popme GOopMYIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIIATh Pe3yJIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIIEAOBAHUSI, TPOEKTa, CAMOCTOSITENILHO BHIOMPATh (opMaT BBICTYILIICHUS
¢ y4€TOM 3aJ1a4 NMPe3eHTAH U OCOOCHHOCTEN ayIuTOPUH;

MMOHUMATh U UCTHOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYATIbHON pabOThI IPU PEUICHUH YUeOHBIX MaTeMaTHYECKHX 3a]1a4;
MPUHUMATh 1€lb COBMECTHOW JAEATEeIbHOCTH, IUIAHUPOBATh OPTraHU3alMI0 COBMECTHOM paboThl, pacmpenensTh BUIbl pPadoT,
JOTOBapUBAaThCA, OOCYXKAATh MPOIIECC U Pe3yinbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIbKHUX JIFO/ICH;

y4acTBOBAaTh B TPYMIOBHIX (popmax paboThl (00CYkACHUS, OOMEH MHEHHUSMU, MO3TOBBIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOU ACWCTBUSA C APYTUMHU YJIEHAMH KOMaH/bl, OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOMIMIA MPOIYKT IO
KpUTEpUsaM, cHOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTABIIATH IUIAH, QITOPUTM pEIIEHHUs 3aJaud (WIM €ro 4acTb), BBIOMPATh CIOCOO pelieHus ¢ y4éToM HMMEIOIMIHUXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI peIlIEHUH ¢ yu€TOM HOBOM MH(OpPMAIIH.



CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:
e BJIAJIETh CrIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLIECcCa U pe3yibTaTa peLIeHHs] MaTeMaTUYeCKO 3a1auu;
® [IPEABHUJAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IPU PEUICHUM 3a/1a4d, BHOCUTHh KOPPEKTHUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX ONTNOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OLEHMBATh COOTBETCTBUE pe3yJbTaTa MAEATEIbHOCTH IOCTABJICHHOW LEAM W YCIOBUSAM, OOBACHITH HPUUMHBI JIOCTH)KEHUS WIIU
HEJOCTHKEHUS 11€JTU, HAXOUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

K xonIty 00yueHus B 7 kjacce 00yJaronuiics MOIyIUT CICTYIONINE TPEIMETHBIC PE3YIbTATHI:

Yucaa v BbIYUCTEHUS

BEITIOJTHATE, cOYeTast YCTHBIC M ITUCHbMEHHBIE MPUEMBI, apu(PMEeTHYECKUE JICHCTBUS C PAallMOHATEHBIME YUCITAMH.

HaxonuTh 3Ha4eHUS YHCIIOBBIX BRIPAXKCHUH, IPUMEHATH Pa3HOOOpa3HbIC CIIOCOOBI ¥ MPUEMBI BEIYHCIICHHS 3HAUCHUH APOOHBIX BBIPAKCHHMH,
coJiepXKariux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[Tepexomuts OoT oaHON (OPMBI 3alKMCHU YHCEN K APyrod (mpeoOpa3oBhIBATh JAECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JACCSITHYHYIO TPOOB).

CpaBHUBATh U YIOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINOJHATE IPUKUAKY U OLIEHKY pe3yJbTaTa BHIUMCICHUN, OLIEHKY 3HAUeHUN YHCIIOBBIX BHIPAKEHUHN. BBINOTHATE JEMCTBHS CO CTEMEHSIMU C
HaTypaJIbHBIMU TOKa3aTesIMHU.

[IpuMeHSTh NPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HATypabHbBIX YHCEI.

Pemarh npakTUKO-OpUEHTHPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIIEHMEM BEJIHYMH, IPOMNOPLHUOHAIBHOCTHIO BEJIMYUH, IMPOLIEHTAMHU,
HMHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a/1a4 ¢ yYETOM OTpaHUYECHUN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX 0OBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpandyeckyto TepMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MIPOIIECCe OCBOSHUS Y4eOHOTO MaTepuaa.

Haxonauth 3HaueHus OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MEPEMEHHBIX.

BrinosHaTs ipeoOpa3zoBaHus 1IEI0T0 BRIPAKEHNUS B MHOTOWIEH MPUBEICHUEM MOJOOHBIX ClIaraeMbIX, paCKphITHEM CKOOOK.

BrInoHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOYICH M MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHATh (OPMYIbl KBaJpaTa CyMMBI U KBajapaTa
Pa3HOCTH.

OcyI1ecTBIATh Pa3ioKeHNE MHOTOWICHOB Ha MHOKUTEIH C TOMOIIIBIO BBIHECEHHS 32 CKOOKHU 00I1IeT0 MHOKHUTEIS, TPYINIUPOBKU CIIaraeMbIX,
npuUMeHeHHs POpPMYIT COKpAIIEHHOTO YMHOKEHHS.

[TpumensaTh MpeoOpa3zoBaHsl MHOTOUYWICHOB JJISl PELICHUS Pa3IUYHbBIX 3a/1a4 U3 MAaTEeMaTUKH, CMEKHBIX TPEIMETOB, U3 PEaTbHON MPAKTUKH.
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Hcnonb30BaTh CBOICTBA CTENEHEN C HaTypaJlbHBIMU IOKa3aTeNIIMU Ui IPE00pa30BaHuUs BBIPAXKEHU.

YpaBHeHusI 1 HePaBEHCTBA

Pemarp nuHeliHbIE ypaBHEHUS C OJHOM NEPEMEHHOW, IMPUMEHSs MpaBUia MEpPeXo/a OT UCXOJHOTO YPAaBHEHMSI K PaBHOCHIIBHOMY €MY.
[IpoBepsTh, ABISETCS JIM YUCIO KOPHEM ypaBHEHHUSI.

[TpumensTh rpaduueckre METO b PH PEIICHUH THHEWHBIX YPABHEHUH M HX CHCTEM.

[TonpOupath npuMepsl nap Yncen, ABISIOIUXCS PEIICHUEM JINHEHHOTO YpaBHEHUS C IByMsI IEPEMEHHBIMU.

Crpouth B KOOPJMHATHOM MJIOCKOCTH I'padUK JIMHEHHOTO ypaBHEHUS C IBYMs IEPEMEHHBIMU, MOJIB3YSCh I'pa)KOM, IPUBOJAUTH NPUMEPBI
pelIeHNs ypaBHEHUSI.

Pemath cucteMsl IByX JTMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCIIE IpadUyecKu.

CocTaBisTh U pemaTh JUHEHHOE ypaBHEHHE U CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIOBHIO 3aJ[aud, HHTEPIPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3a/1a4Ml MOJYy4eHHbIN Pe3yibTar.

DyHKUUHA

N300paxkaTh Ha KOOPAWHATHOW MPAMOM TOYKH, COOTBETCTBYIOLIME 3a/JaHHBIM KOOpIHMHATaM, JIydd, OTPE3KH, MHTEpBajbl, 3alHChIBATh
YHCJIOBBIE MPOMEXYTKU Ha aJIreOpanveckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATaM, CTPOUTH rpaduku NMHEHHBIX (QyHKIui. CTpouth Trpadux
bynxumn y = |x|.

OnuceiBaTh ¢ NMOMOIIbIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEXKAY BEIMYMHAMHU: CKOPOCTb, BpEMS, PAacCTOSIHHE, I€HA, KOJHYECTBO,
CTOUMOCTb, POU3BOIUTEIHHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumarsp rpaduyeckuii cnocod mpeacTaBlieHUs M aHaiu3a UH(POpPMALMU, U3BJICKaTh U MHTEPIPETUPOBATh UHPOPMAIUIO U3 rpaduKoB
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K koniy o6y4yenus B 8 kiiacce oOyJaromuiics MoxyduT Cleayomue MpeIMeTHbIe Pe3ybTaThl:

Yucia 1 BBIYUCICHHUSA

Hcnonb30BaTh HaYanbHbBIE MPEJICTABICHHSI O MHOKECTBE JICHCTBUTENBHBIX YUCEIN JUIsl CPABHEHUS, OKPYTJIEHUSI U BBIYMCIICHHH, H300paXkaTh
JNEHCTBUTEIBbHBIE YACIIA TOUKAMU Ha KOOPAUHATHOU MPSAMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHSI, HAXOAUTh KBaIPATHbIE KOPHU, UCIIONIB3YS MIPH HEOOXOAUMOCTH KaJIbKYISATOP,
BBITIOJIHATH IPe0Opa30BaHus BRIPAKEHUN, COJEPKAIINX KBAapaTHbIE KOPHU, UCTIOb3Yys CBOWCTBA KOPHEH.

Hcnonb30BaThk 3amucH OOIBIINX U MAJIbIX YMCEN C TIOMOIIBIO AECATHUHBIX Jpobeit u crenenelt yncna 10.

AuaredpanyecKkue BbIPaKeHH

[IpuMeHSATh TOHATHE CTENEHH C IIeNbIM TO0Ka3aTeleM, BBIMONHIATh MpeoOpa3oBaHUS BBIPAKEHHUM, COAEPIKAIIUX CTEMEHU C IENIbIM
IIOKa3aTEeJIEM.
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BbINONHATE  TOXK/IECTBEHHBIE NpeoOpa3oBaHUsl PALMOHAIBHBIX BBIPAXKEHMM Ha OCHOBE MpaBWJl JAECUCTBUHM HAJl MHOTOWIEHAMHU U
anreOpandeckuMu APOOSMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensTs npeoOpa3zoBaHMsl BIpaXKEHUHN JJIs1 pELISHUS Pa3JIMYHbIX 3a7a4 U3 MaTEMaTUKHU, CMEXHBIX IIPEJAMETOB, U3 PEAJIbHON MTPAKTUKU.

YpaBHeHusI 1 HePaBEHCTBA

Pemars nuHeliHbIe, KBaJpaTHbIE YpaBHEHHS M pallMOHAJIbHBIE YPAaBHEHMs, CBOJIIMECS K HHUM, CHUCTEMBbl JBYX ypaBHEHUH C JABYyMs
MI€pEMEHHbBIMHU.

[IpoBoauTh mpocTeiie Ucciael0oBaHusl YPaBHEHUM U CHCTEM YpaBHEHUH, B TOM 4YHCIE C NMPUMEHEHHEM IpaduyecKuX Mpe/ICTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHUE UM CUCTEMAa YPaBHEHUHN pELIEHUs], €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuTh OT ciioBecHON (HOPMYTUPOBKHU 3a1aud K €€ anreOpanyeckodl MOJIENH C MOMOIIBI0 COCTaBJICHUS YPAaBHEHHUS WU CHCTEMBbI
YpaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]aui MOJy4YE€HHBIH pe3ybTart.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHM S, OLICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI,
JaBaTh rpaUuecKyro WIUTIOCTPAIMI0 MHOKECTBA PEIIEHUI HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[TornMaTh ¥ UCNIOIB30BaTh (PYHKIIMOHAIBHBIE TOHATUS U SA3bIK (TEPMHHBI, CHMBOJNYECKUE 0003HAYEHNUS ), ONIPEAEIIATh 3HaUeHUEe QYHKIMU
10 3HAYEHUIO apryMEHTa, ONpeesIATh CBOMCTBA (PyHKIMHU 10 €€ rpaduky.

CtpouTts rpadiku JIeMEHTapHBIX (PYHKINI BUIA:

y=k/x, y=x2, y=x3,y = |X|, y = VX, OIICBIBATE CBONCTBA YHCIOBOH (DYHKIHH 110 68 rpaduKy.

K koHIy 00y4eHus B 9 kjacce oOyqaromuiics MoJIyquT CIeayOLIMe IPeIMETHbIE PE3YIbTaThl:

Yucia 1 BBIYUCICHUSA

CpaBHUBATh U YyHIOPSAI0YNBATH PALIMOHAIBHBIE U UPPALIMOHAIILHBIEC YHCIIA.

BeInonHATe apudmerndeckue JeUCTBUS ¢ pallMOHAIbHBIMU YHCIIaMU, COYETask YCTHbIE U MMCbMEHHbIE IPUEMBI, BBINOIHATH BEIUMCIICHUS C
UPPalMOHAIBHBIMY YUCIIAMH.

Haxonuts 3Ha4eHUs CTENEHEN ¢ LEJIBIMU MI0KA3aTENAMU U KOPHEH, BBIYMCIIATH 3HAUEHUS YACIIOBBIX BBIPDAKEHUH.

OKpyIJIATh JEMCTBUTENIBHBIE YUCIIA, BBIOIHATD IPUKUAKY PE3YyJIbTaTa BBIYUCICHNN, OLIEHKY YUCIIOBBIX BBIPAYKEHUI.

YpaBHeHNs 1 HEPaBEHCTBA

Pemate nuHeiHbIe U KBaJpaTHBIC YpaBHEHUS], YPABHEHHUS, CBOSAIIMECS K HUM, IPOCTEeHIIME ApOOHO-pallMOHAIbHBIE YPABHEHUS.

Pematp cucremMsl ABYX TMHENHBIX ypPaBHEHUH C JBYMsI IEPEMEHHBIMHU U CUCTEMBI JIBYX YpaBHEHHH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIIACTCS
JINHENHBIM.

Pemate TekcTOBbIE 3a7jauMl anreOpandyeckuM CHOCOOOM € MOMOIIBIO COCTAaBJICHUS YPAaBHEHHS WM CHCTEMbI JBYX YpaBHEHHMH C ABYMS
IIEPEMEHHBIMHU.
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[IpoBoauTh mpoCTENIINE HUCCIEIOBAaHUS YPAaBHEHUM M CUCTEM YpaBHEHUH, B TOM YHCJE C NMPUMEHEHUEM IpadUuecKUX NpeACTaBJICHUN
(ycTaHaBnMBaTh, UMEET JIU ypaBHEHUE UM CUCTEMA YPAaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarts uHeliHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PElLIEHNE HEPABEHCTB HA YMCIIOBOM IPSIMOM, 3alIMChIBATh PELICHUE
C IIOMOIIBIO CUMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO, M300paXkaTh PEIICHUE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM NMPAMOM, 3alMCHIBATh PEIEHUE C TIOMOLIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPH PELICHUH PA3TIMYHBIX 3a4a4.

D yHKUUHA

PacnioznaBath QyHKIMM M3y4yeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIIOJIOKEHHE HA KOOPIUHATHOM IJIOCKOCTU rpapuKoB QyHKIUN
Buma: Yy = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = [X|, B 3aBHCEMOCTH OT 3HaYeHMiI KO>((HUIIUEHTOB, OMNCHBATE CBOMCTBA
GyHKIMH.

Crpoutb 1 n300pakaTh CXeMaTUYECKH rpapuKy KBaIpaTUYHBIX (PYHKIIMHA, OMUCHIBATH CBOMCTBA KBAJAPATUUHBIX QYHKIUI MO UX rpadukam.

Pacnio3znaBath KkBajpaTuuHyl0 (QYHKUHIO 1O (opMyle, NPUBOAUTH MPUMEPHI KBAAPAaTUUHBIX (DYHKUMUN U3 peaibHOM >KU3HU, (U3HKH,
TEOMETPHH.

YucaoBble MOCTEI0BATEILHOCTH H POrPecCUH

Pacrnio3HaBath apupMeTHYECKYIO0 U FEOMETPUYECKYIO TPOTPECCHH ITPU Pa3HbIX COco0ax 3aAaHusl.

BBINONHATE BBIYUCIEHHS C MCIOJB30BaHUEM (GOPMYN N-ro wieHa apu(pPMeTHUeCKO W reoMeTpUdecKOd MpOrpeccHil, CyMMBbl MEPBBIX N
YJICHOB.

N3006paxaTh 4ieHbl OCIE10BATEIbHOCTH TOUKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemare 3amaun, CBsA3aHHBIE C YHMCIOBBIMM IIOCIEI0BATENBHOCTSAMHM, B TOM 4YMCIE 3aJaud W3 pealbHOM JKU3HU (C MCIIOJIb30BaHUEM
KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTieckne (ungposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qucIia https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 AZreOpameCKue BhIpLKeHIA 27 . https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
3 YPABHEHIA H HCPABCHCTEA 20 . https://m.eds00.ru/7f415b90
bu6moreka [IOK
4 Koopmunarer u rpaduicu. Gynxiiun 24 . https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne n 0dodmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI

1 Yucna v Beruncienus. KBagpatHeie 15 bubnuorexa [JOK
KOpHHU https://m.edsoo.ru/7f417af8

2 Uucna u Beruucierusi. CTeneHb ¢ 1eIbiM 7 bubnuorexa [JOK
HOKazaTesneM https://m.edsoo.ru/7f417af8

3 AnreOpandecKkre BhIpaXKEHUSI. 5 1 bubnuorexa [JOK
KBaaparHbiii TpéxuieH https://m.edsoo.ru/7f417af8

4 AnreOpandeckre BBIpaKEHUS. 15 1 bubnuorexa [JOK
Aurebpandeckast 1poob https://m.edsoo.ru/7f417af8

5 VYpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubmuorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edso0.ru/7f417af8

bu6mmoreka [JOK
8 DyHKLUHH. OCHOBHEIC HOHATHS ° https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
; Dymkuun. Hucnoseie dynimn o https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
10 Tosopenne i obobwmenne 0 L https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM N T TRl T pp—— (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
qucIiia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJTHO¥ MepeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edso0.ru/7§419d08
bu6mmoreka [IOK
> Dynxim 16 . https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucioBele HOCIEA0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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