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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBIIETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA 00eCIeYnBaeT
U3y4eHHE IPYTUX IUCIMIUINH, KaK €CTECTBEHHO-HAyYHOIO, TaK M T'yMaHUTAPHOTO IUKIIOB, €€ OCBOCHUE
HEOOXOIUMO Ui TPOAODKeHHUs oOpa3oBaHUS U B TOBCEIHEBHOH »u3HU. Pa3Butue y oOydarommuxcs
HAYYHBIX MPEJICTABICHUA O TMPOUCXOXKICHUM W CYIIHOCTH anreOpanyeckux abCTpakmui, crocode
OTpaKCHHUsSI MaTeMaTH4YeCKOW HayKoll SBJICHHM M TMpOIEcCCOB B MpUpoje U OOIIeCTBe, poJin
MaTeMaTHYECKOT0 MOJCIMPOBAHUS B HAYYHOM IIO3HAHWM M B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHHIO
HAyYHOTO MHPOBO33PEHHS U KAUE€CTB MBIIIJICHHS, HEOOXOAUMBIX JUIsl a/lalTallik B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydueHune anreOpbl OOCCIIEUMBACT pa3BUTHE YMEHHS HaOJIO/IaTh, CPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTH MBILIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JeCcTBUSL M BBIBOJIBI, (DOPMYIHMPOBATh yTBepkAceHUsA. OcCBOeHHE Kypca anreOpbl oOecreurnBaeT pa3BUTHE
JIOTUYECKOT'0 MBIIIJICHUST O0y4YarolUXCsl: OHU HCIHOJB3YIOT JEAYKTUBHBIE M MHAYKTUBHBIE PACCyKICHUS,
o0o0mieHne M KOHKpETH3aluio, abcTparupoBanne M aHanoruto. OOydeHue anredpe mpennoaraeTt
3HAUUTENBHBI O00BEM CAMOCTOSITENIbHOM JIEATENbHOCTH OOYy4arolMXCs, IO9TOMY CaMOCTOSITENbHOE
pelIeHue 3aa4 SBISIETCS peain3anneil e TeNbHOCTHOTO IPUHIIAIIA O0YICHUSI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AnreOpa» jii OCHOBHOTO oOmIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT  COJEpXKATeIbHO-METONUYECKHe JMHUM: «Uuciaa W BBIYHCICHUSY,
«AnreOpanueckue BbIpaKEHUs», «YpaBHEHHMs M HepaBeHCTBa», «DyHkuun». Kaxmas wu3 3THX
COJIepKATEIbHO-METOUUECKUX JIMHUIA pa3BUBACTCA HA NPOTSDKEHUH TPEX JIET U3YYEHHs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUSMU. B xoze uzydeHnus yueOHOro Kypca 00yqaromumMes MpUXOAUTCS
JIOTHYECKH PacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBS3M ¢ 3TUM B mporpamMmy
yueOHOro Kypca «Airedpa» BKIIOYCHBl HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszienax MaTeMaTHMYecKoro OOpa30BaHUSI M CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYarolMMHUCS OCHOB
YHHUBEPCAJIBHOIO MaTeMaTH4ecKoro s3bika. CoiepikaTellbHOM M CTPYKTYpHOH OCOOEHHOCTBIO y4eOHOTro
Kypca «Anrebpay sBISETCS €ro UHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHMM «Yucina M BBIYMCICHUS» CIYXKHMT OCHOBOW Ul JalbHEHIIEro H3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YUAIOMIMXCS JOTHYECKOTO MBIIIICHHS, ()OPMHPOBAHUIO YMEHHS
HOJIb30BAThCsl AJITOPUTMAMHU, a TaKXKe HNPUOOPETEHUIO MPAKTHMYECKHX HABBIKOB, HEOOXOIMMBIX JUIS
MIOBCEHEBHOM XM3HU. Pa3BuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO C
paloHaIbHBIMU M HUPPAIOHATBHBIMU YUCIAMU, (POPMUPOBAHUEM TMPEACTABICHUN O JEHCTBUTEIHLHOM
yucrie. 3aBepIIeHue OCBOCHHS YUCIIOBOM JIMHUM OTHECEHO K CpeIHEMY 001eMy 00pa30BaHHUIO.

Conepxanue AByX anreOpandyeckux JMHUNH — «AnreOpandeckue BBIPAKEHUS» U «YpaBHEHUSA H
HEPAaBEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHHIO Y OOYUAIOLINXCS MAaTEMaTHYECKOTO annapaTta, He00X0AUMOro
JUTSL pEIIeHUs 3a/1ad MaTeMaTUKH, CMEXHBIX MPEAMETOB U MPaKTUKO-OPHUEHTHPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero oOpa3oBaHUsl y4eOHBII MaTepuai rpyHIUPYETCs] BOKPYT PallMOHAIBbHBIX BbIPAKEHHH.
Anrebpa NEMOHCTPUpPYET 3HAYEHHE MaTeMaTHKH Kak sI3bIKa Ui TOCTPOCHUS MaTeMaTHUECKUX MOJIeeH,
OTIHCaHMsI TIPOIIECCOB M SIBIICHUH pealbHOTo Mupa. B 3amaun 00ydeHuns anredpe BXOIAT TaKKe TabHeiee
pa3BUTHE AITOPUTMUYECKOTO MBIIIIJIEHUs, HEOOXOJUMOTr'0, B YACTHOCTH, JUIsI OCBOEHHSI Kypca HH(POPMATUKH,
U OBJIAJICHUE HAaBBIKaMU JEIYKTUBHBIX paccyxaeHui. [IpeoOpazoBaHre CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUs, CTIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUYECTBY.

Conepkanne GyHKIIMOHATHHO-TpadUUECKON JTMHUHU HAIEJICHO HA MOJy4YeHne 00yJaronMMUCs 3HaHUN
0 (QYyHKIMAX Kak BaXKHEUIIeW MaTeMaTHUeCKOM MOJEeNH Ui ONUCaHHWs U UCCIENIOBaHMS pa3HOOOpa3HBIX
NPOIIECCOB M SIBJICHWH B TpHUpone M oOmectBe. M3ydeHne wmarepuana CrnocoOCTBYeT pPa3BUTHIO Y
0o0yYaroIuXcsi yMEHHUS MHCIONb30BaTh pPA3UYHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Trpadudeckne, BHOCHUT BKJIad B (OPMHUPOBAHWE NPEICTABICHUHA O POJIH
MATEeMAaTHKH B Pa3BUTHH IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IJIaHy B 7-9 Kjaccax m3ydaeTcsi yaeOHbIN Kypce «Anredpay, KOTOPBIA BKIIIOYAET
CJICAYIOIIME OCHOBHBIC pa3felbl colepxaHus: «Hucima M BBIUUCICHUSNY, «ANreOpanyecKue BBIPAKCHUS,
«YpaBHEHMS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenmne ydyeOHOro Kypca «Aunredpa» orBoautcs 306 wacos: B 7 kimacce — 102 yvaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 ygaca (3 yaca B HeIemio0).



COJEP)KAHUE OBYYEHUA

7 KVIIACC

Yuciia 1 BIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECTUYHBIE, IEPEX0]] OT 0HOM (popMbl 3anucu apobelt k apyroi. [Tonarue
palMoHaNBFHOTO YHCIa, 3allCh, CPAaBHEHME, YMOPSAOYMBAHUE PAMOHAIBHBIX 4YHcel. Apudmernueckue
JIeMCTBUS C pallMOHAIBHBIMU ynciiaMu. Perienue 3a1a4 u3 peaabHON NPaKTUKKM HA YacTH, Ha IPOOH.

Crenenp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpe/AeiCHUE, NMpeoOpa3oBaHHE BHIPAKEHUH HA OCHOBE
olpesieNieHus], 3anuch Oonbmmux uucen. IIponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOM M ApoOu B BUJE
IIPOLICHTOB. TpU OCHOBHBIE 3aJ1a4M HA MPOLEHTHI, PEIICHUE 3a7a4 U3 PEAIbHON IIPAKTUKH.

ITpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPOIOPLMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YNCIO0BOE 3HAYEHHUE BBIPAKECHUS C NIEPEMEHHOM. /[onycTHMBbIEC 3HAYEHUS [IEPEMEHHBIX.
IlpencraBieHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B Bujae GopMmyibl. Beruucinenus no Qopmynam.
[Ipeobpa3oBanne OYKBEHHBIX BBIPAXKEHHM, TOXKIECTBEHHO paBHbIE BBIPAXKECHUS, MpaBUiia MPeoOpa3oBaHUs
CYMM M IIPOU3BEJCHUHN, PaBUIIa PACKPBITHSI CKOOOK U MPUBEIEHUS MO00HBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl u  MHorowieHol. CreneHb MHorowieHa. Cro)KeHUE, BbIUUTAHUE, YMHOXEHHUE
MHOro4JI€HOB. POpMyJibl COKPAILEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl M KBaapaT pasHocTH. Popmyiia
pa3HOCTH KBagparoB. PasnoxeHne MHOrO4IEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOPEHb YPaBHEHUSI, IPaBHJIa IPEOOPa30BaHMs YPABHEHHS, PABHOCUIBHOCTD YPAaBHEHHIA.

JIuneiiHOe ypaBHEHHE C OJHOW INEPEMEHHOW, YHUCIO KOPHEW JIMHEHHOIO YpaBHEHUS, DPELICHUE
IUHENHbIX ypaBHeHUH. CocTaBlieHME YpaBHEHHMH 1O YCIOBMIO 3aJauyd. PelieHue TEKCTOBBIX 3ajad ¢
MIOMOILBIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U ero rpaduk. CucreMa IBYX JIMHEWHBIX YPaBHEHHUH C
JIBYMsl TIepeMEeHHbIMU. PelieHue cucreM ypaBHEHHH CIOCOOOM moAcTaHOBKH. Ilpumepsl pemieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKIUHA

Koopannara Touku Ha mnpsAMon. YUucioBble NPOMEXyTKH. PaccTossHue Mexay AByMS TOYKaMH
KOOPJMHATHOU IIPSMOM.

[TpsmoyronpHas cucrema koopauHaT, ocu OX u Oy. AGcmmcca u opAMHATA TOYKH HA KOOPIWHATHOM
iockoctd. Ilpumepsl rpadukoB, 3agaHHBIX (opmynaMu. UTeHHe TrpaduKOB pealbHBIX 3aBHCHMOCTEH.
[onstne ¢ynkuuu. I'padpuk ¢ynkuun. CsoiictBa (yHKuui. Jlunelinas ¢ynkuus, e€ rpapuk. I'padpuk
¢Gyukuun y = |X|. ['paduueckoe pelieHne TMHEHHBIX YPaBHEHHUI M CHCTEM JIMHEHHBIX YPaBHEHHIA.

8 KUIACC

Yucja v BLIYMCIEHUS

KBanparueiit kopenb u3 uucia. [loHsTHe 00 upparmoHanbHOM uucie. JlecaTuuHbIe MPUOTUKCHUS
uppanroHanbHbIX 4ucesl. CBolicTBa apuMETHUECKHX KBAJAPATHBIX KOpPHEH H WX TPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKECHHUM U BEIYUCICHUSIM. [lefiCTBUTEbHBIC YHCTA.

CreneHb C 1eNbIM MOKa3aTeneM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.

Auredpanyeckune BbIPaKeHHUS

KBaapatHpiii TpEXUiIeH, pa3oKeHHE KBAIPaTHOTO TPEXWICHA Ha MHOKHUTEIIH.

Anrebpanueckass aApoOb. OCHOBHOE CBOWCTBO anreOpanueckoil npobu. CrokeHue, BBIYUTAHUE,
YMHOXEHHeE, JieJIeHne anredpandeckux Apooeii. ParmonansHblie BhIpaXXeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHUsS M HEpaBEHCTBA

KBagpatHoe ypaBHeHHE, (GopMyna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemienue
YpaBHEHMI, CBOJAIINXCS K TMHEHHBIM M KBaipaTHEIM. [IpocTeiimue 1poOHO-parioHaNbHbIe ypaBHEHHUS.

['padpuaeckas mHTEpIpETalIUsS YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpaBHEHUN C
JIBYMsI IepeMeHHbIMU. [[prMepbl pellieHnst CUCTEM HEJIMHEWHBIX YPaBHEHUM C IBYMSs IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.



UucnoBble HepaBeHCTBA M HMX CBOMcTBa. HepaBeHCTBO € OAHOW TepeMEeHHO. PaBHOCHUIBHOCTH
HEpaBeHCTB. JIMHENHbIE HEpaBEHCTBAa C OJHON INepeMeHHOM. CHCTEMbl JUHEHHBIX HEPABEHCTB C OIHOMU
TIEPEMEHHOM.

DOyHKIUUHA

[Tonstue dynknuu. O61acTh OmMpeneseHrus U MHOXKECTBO 3HaudeHHi ¢yHkuuu. CrocoObl 3amaHus
GyHKINH.

I'padux dyakmuu. Yrtenue coiictB (yHkmuu no e€ rpaduky. Ilpumepsr rpadukoB (GyHKIUH,
OTPaKAIOIIKX peabHbIE MPOIECCHI.

OYHKINY, OMHCHIBAIOIIUE MPSMYI0 M OOpaTHYIO MPONOPIHOHATIbHBbIE 3aBUCHMOCTH, UX TIpaduKu.
Oynkmmn y = X2, y = X3, y = VX, y=|X|. ['paduaeckoe pelenie ypaBHEHHI U CHCTEM yPaBHEHHIA.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanmonanbHple uuciia, UppanMOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE IECATUYHBIC IPOOH.
MHOXeCTBO JAEHCTBUTEIbHBIX YHUCEN, JCHCTBUTENbHbIE YHUCIA KaK OECKOHEUHbIE IECCATUYHBIE JIPOOH.
B3anMHO OJHO3HAaYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JEHCTBHUTEIBHBIX 4YHMCE M KOOPAMHATHOMU
MIPSIMOU.

CpaBHeHUE 1eHCTBUTENbHBIX YHCell, apu(pMETHUECKUE JeHCTBUSA C NEHCTBUTEIbHBIMU YHCIIAMHU.

Pa3mepsl 00bEKTOB OKPYKAFOIIET0 MUPA, JITUTEIFHOCTH IMPOLIECCOB B OKPYIKAIOMIEM MHpE.

[TpubnnxEHHOE 3HAYEHUE BEIMYMHBI, TOUHOCTh NpuOMKeHus. OxkpyriaeHue uucen. llpukuakxa u
OLICHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBazpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOAAIIMXCA K KBaJgpaTHbIM. bukBagpaTtHoe
ypaBHeHuE. [IpuMepsbl pereHus ypaBHEHUN TPEThE U YETBEPTOM CTENEHEH Pa3I0KEHUEM HA MHOKHUTEIH.

Pemenue 1poOHO-paliMOHaIbHBIX YpaBHEHHUN. PenieHre TeKCTOBbIX 3a1a4 aaredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMsI IEPEMEHHBIMHU U €ro rpaguk. Pemenue cuctem AByX JMHEMHBIX ypaBHEHH C
JIBYMs IIEpEMEHHBIMU. Pelenue cucTem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEHHOE, a IPyroe — BTOPOU
ctenenu. ['paduyeckas MHTEpIpeTalns CUCTEMbl YPaBHEHHUH C IBYMsI IEPEMEHHBIMHU.

Permenue TeKCTOBBIX 3ajjau aNreOpandeckuM CrocoOOM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pelmenue JIMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemeHue cUCTeM JIUHEHHBIX HEPaBEHCTB C
onHOIl mepemeHHoM. KBaapaTHele HepaBeHcTBa. ['paduueckass MHTEpIIpeTalds HEPAaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU.

DOyHKIUUHA

KBagpatnunas ¢ynkuus, e€ rpapux u cpoiicta. [TapaGona, KOOpJUHATHI BEpIIMHBI Mapaboibl, OCh
CUMMETPUHU NapaboJIbL.

I'paduku pynkmmit: y = kx, y =kx +b, y =k/X,y =x3,y = VX, Y = |X| u ux cBoiicTBa.

Yucii0BbIe NOCJIE10BATEIBHOCTH U NPOrPECCUH

[ToHsTHE YMCIIOBON MOCIEI0BATENBHOCTH. 3aaHNe TIOCIIEJ0BATEIbHOCTH PEKYPPEHTHOM (popmMyIioii u
dbopmyI0ii N-TO YIeHa.

Apudmernueckass u reomerpudeckas mporpeccud. Dopmynsl N-ro wieHa apUPMETHYECKOH U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakeHne 4wieHOB apu(PMETHUECKOH U TeOMETPUYECKON MPOrpeccHii ToOUkaMu Ha KOOPIMHATHON
IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIUANBHBIA POCT. CII0KHBIE TPOLICHTBHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yJIbTAaThbl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay XapakTepu3yroTcs:

1) naTpuoTH4YEeCKOe BOCIIUTAHME:

MPOSIBJIEHUEM HHTEpeca K MPOLNUIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTHIKEHUAM POCCUUCKHX MATEMATHKOB W POCCHUMCKOM MAaTEMATHYECKOW IIKOJbI, K
HCIOJIb30BAHUIO ATHX JOCTH)KCHUN B PYTUX HayKax U MPUKJIAAHBIX chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO O0S3aHHOCTEH rpaskJaHiHA U pealu3alliy ero Mpas, IPeCTaBICHUEM O
MaTEeMATHYECKUX OCHOBAaX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHHM, TMPOIEAYP TPakKITaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OIIPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO STUYECKHUX MPOOJIEM, CBI3aHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JIOCTHXKEHUW HAyKH, OCO3HAaHHUEM BaXKHOCTH MOPATbHO-ITUYECKUX
IIPUHIUIIOB B AEATEIBHOCTU YUEHOTIO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTU€ B pEIIEHUHM NPAKTUYECKUX 337a4 MaTeMaTHUYeCKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BaYKHOCTH MAaTEMaTUYECKOro 00pa30BaHMs HA MPOTSHKEHUH BCEH KU3HU IS
ycremHo npohecCuoHanbHOM NesTeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHUEM HHIAMBUAYaTbHON TPAeKTOpUM OOpa30BaHUS M >KMU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHALHOMY M J3CTETHUYECKOMY BOCIPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCyKIeHUH, YMEHHUIO BUJIETh MaTEeMaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIEN B NIEITEIILHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX TMPEJICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, MPUPOJBI U OOIIECTBAa, TOHMMAaHUEM MaTeMaTUYECKON HayKh Kak
chepbl UETOBEYECKON AESATEIHHOCTH, ITANoOB €€ Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS ITUBHIM3AINH,
OBJIQJICHHEM $SI3IKOM MAaTE€MaTUKM W MAaTeMaTHYeCKOM KyJIbTYpOll KakK CpEACTBOM IIO3HAHUS MHUPA,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIICIOBATEIHCKOMN JACSATENHHOCTH;

6) ¢usnueckoe BocnuTaHue, GOpMHPOBAHME KYJbTYPbl 3A0POBbSI W 3MOLHMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HWHTEpPecax CBOETO 3/I0pPOBbsS, BEICHUS
37I0pOBOTO 00pa3a KU3HU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUM U OT/bIXA, PETYISPHAs
¢duznyeckas akTHBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIIHUOKY
Y TAKOTO K€ TIpaBa APYroro 4eIoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpHEHTAIMEeW Ha MPUMEHEHUE MAaTEeMAaTHUYECKUX 3HAHUH JIJIS pelieHus 3a7a4 B 00JIaCTH COXPAaHHOCTH
OKpY’KaloIllel cpe/ibl, MIIaHUPOBAHUS MOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUI ISl OKPY KaroIIen
Cpebl, OCO3HAHUEM TII00ATTLHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHUS;

8) ajanTanus K N3MEHAIUMCS YCJIOBUAM COUMATBHOH M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIOBHSIX HEOIPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATEebHOCTh, B TOM YHCIE YMEHUE YUYUThCA Yy JAPYTHX JIIOAEH,
npruoOpeTaTh B COBMECTHOM JICSITEIIBHOCTHA HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHITUU U3 ONBITA IPYTHX;

HEO0OXOUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM 4YHcle (GOPMYIHPOBATH HUJIEH, MOHSTHS,
rUnoTe3bl 00 00bEKTax U SBJICHUIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh Ne(DULIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIMIO Kak
BBI30B, TPEOYIOMINN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U NEHCTBUS, (popMynupoBaTh U
OLICHUBATh PUCKU U MOCIEICTBUS, POPMHUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NelCTBUS

Ba3oBble jJoruuyeckue JeiicTBUA:

BBISBJIITh U XapaKTE€PU30BaTh CYLIECTBEHHbIE NPHU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, MOHATHUM,
OTHOIIEHUA MEXIy IOHATUAMH, (OPMYJIUPOBaTh ONPEIEICHHUs IOHITUH, YCTaHABIUBATb
CYIIECTBEHHBIN MpU3HAK KiaccU(UKALUN, OCHOBAHHS Ui 0OOOLICHUS W CpaBHEHMS, KPUTEPHUU
POBOJMMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHMPOBAaTH W  IMPeoOpa3oBBIBATh  CYXKIEHUS: yTBEPAUTENbHBIE U
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIATh MaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpPEYUs B (pakTax, JAHHBIX,
HAOJIIOJICHUSAX U YTBEP)KIEHUSX, IpeajaraTb KPUTEPUHU ISl BBISABICHUS 3aKOHOMEPHOCTEH MU
MIPOTUBOPEUUH;

JIeNlaTh  BBIBOJIBI C  HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX W HHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTelIbCTBA MAaTEMaTHUECKUX YTBEPXKACHUH (MpsiMble W OT IPOTHUBHOIO),
IPOBOJUTH CaMOCTOSTEJILHO HECIIOKHBIE JI0KA3aTeNIbCTBA MaTEMATUYECKUX (PAKTOB, BHICTpAUBATh
apryMEHTallMI0, TPHUBOAUTH TPUMEPHl M KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIC
paccyKaeHus;

BbIOMpaTh CHOcoO pemieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PpELICHMS,
BbIOMpaTh HanOoJIee MOAXOAAIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble nccienoBareLCcKHe AeiCTBHUA.

UCTIOJIB30BaTh BONPOCHI KaK HCCIENIOBATEIbCKUI HWHCTPYMEHT MO3HAaHUA, (HOPMYyITHUpOBATH
BOTIPOCHI, (UKCHPYIOIINE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEIIFHO YCTAaHABIMBAThH HCKOMOE H
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJMTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA IKCIEPUMEHT, HEOOJbIIOe
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXYy COOOI;

CaMOCTOSITENIEHO  (hOpMYJIUPOBAaTh OOOOIICHWS W BBIBOJBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOIO/IEHUs, HCCIEI0BaHUs, OIICHUBATh JOCTOBEPHOCTHh MOJIYYEHHBIX PE3YNIbTAaTOB, BHIBOJOB H
000011IeHHNI];

MPOTHO3MPOBATh BO3MOXKHOE DPa3BUTHE TMpOIECcCca, a TAKKE BBIABUTATH MPEIINOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

BBISBIISITH HEJIOCTATOYHOCTh M M30BITOUHOCTh MH(OPMALINH, JaHHBIX, HEOOXOAMMBIX ISl PeIICHUS
3a/1a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(YOPMALIMIO Pa3TUYHBIX
BUJIOB U (hOpM IpeICTaBICHHUS;

BBIOMpATh (OpPMY MpeAcTaBIeHUs HHPOPMALMN U WILTIOCTPUPOBATh pelllaeMble 3a/lauid CXeMaMH,
IyarpaMMamu, HHOU TpaduKoi 1 nX KOMOMHAIUSMU;

OLICHMBAaTh HAAEKHOCTh HUHGOPMAIMU 1O KPUTEPUSIM, NPEUIOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIC yHHBepcaabHble y4eOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U q)OpMy.TII/IpOBaTB CY)KACHUA B COOTBETCTBUHU C YCIOBHAMU U LCIAMHU O6I].[CHI/I$[,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U NMHUCHMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTUPOBATh IOJyYECHHBIN PE3YyJIbTAT;

B XOJIe OOCYXKJIEHHUS 3a]1aBaTh BOIIPOCHI MO CYIIECTBY O0OCYKIaeMON TeMbI, IPOOJIEMBI, periaeMoit
3ala4, BBICKA3bIBATb HJCH, HAILICJICHHBIC Ha IMOHCK PCHICHHA, CONIOCTABJIATL CBOU CYKICHUA C
CYXJICHUSIMH JPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKWBaTh pa3jMYUe W CXOJCTBO TO3HIUH, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

NpPEACTaBIATh  PE3YNbTaThl pEIICHUS 3alaud, OSKCIIEPUMEHTa, WCCICOBAaHUs, IPOEKTa,
CaMOCTOSITENTFHO BBIOUPATh (POpPMAT BBHICTYIUICHHS ¢ YYETOM 3aad MPE3CHTAUU U 0COOSHHOCTEH
ayauTOpUU;



® [IOHUMAaTh U KCIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW W WHAWBHUyaTbHOU paOOTHI MIPH PELICHUH
yu4eOHBIX MAaTEeMaTUYECKUX 3a/1a4;
® [pPUHUMATH IIeJIb COBMECTHOW NEATENbHOCTH, IJIAHUPOBATH OPraHU3alUI0 COBMECTHOW paboThI,
pacmpeaensaTh BUIIbI padoT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC U Pe3yabTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIIOJIEH;
® yYacTBOBAaTh B IPYIIOBBIX GopMax padOTHl (00CYXIeHUsI, 0OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMBI
U JIpyTHE), BBIIOJHATH CBOK YacTh pPabOThI M KOOPAWHUPOBATH CBOM JACUCTBHS C JIPYTHMH
YlIeHaMd KOMaH[Ibl, OLIEHMBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO KPUTEPHSIM,
c(OPMYyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranmu3anus:
® CaMOCTOSTEIbHO COCTABIIATH ILJIaH, AITOPUTM PEIICHHUS 3a/1a4Ml (UM €ro 4acTh), BBIOUPATh CIIOCO0
pelieHuss ¢ y4éTOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJVIEKT:
e BIAJETh CHOCOOAMM CaMOIIPOBEPKHM, CAMOKOHTPOJS IIpoliecca U pe3yibTara pEeLIeHUs
MaTeMaTHYeCKOM 3aa4M;
® MpeABHAETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPU PEHICHUH 337a4d, BHOCUTh KOPPEKTHUBBI
B JICSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBUE pe3yJIbTaTa AESITEIbHOCTH MOCTABICHHOW LIETU U YCIOBHSIM, OOBSCHATD
NPUYUHBL  JTOCTYDKEHHUS WJIM HEJOCTYDKCHUS I1eIM, HaXOIWTh OIIMOKY, J1aBaTh OIICHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydeHus B 7 Kjaacce 00yJaromuiics MOJyYUT CAeIyIONIUe TPeIMETHbIE Pe3yIbTaThI:

Yuciia ¥ BbIYMCICHHSA

BeinonHATe, coueras ycTHbIE M MUCbMEHHbIE TPUEMBI, apupMeTHIECKUEe AeHCTBUS C pallMOHAIBHBIMU
YHCIIaMHU.

HaxonuTh 3HaueHMsI YHCIOBBIX BBIPRKEHUH, NPUMEHATh pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIUMCJICHMSI 3HAUEHU APOOHBIX BBIPAXKEHHM, COIEpPKaLIX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH.

[Tepexoauth OT OJHOM (OpMBI 3amucU 4HCeNd K Apyroi (mpeodpa3oBbIBaTh AECCATUYHYIO ApOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YaCTHOCTU B OECKOHEUHYIO IECATUYHYIO APOOb).

CpaBHUBATH U YIIOPSAIOYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrysTh YuCIna.

BbINOMHATE NPUKKUIKY U OLEHKY pPe3yJbTaTa BEIUUCIEHHM, OLIEHKY 3HAUEHUI YUCIIOBBIX BBIPAKEHUH.
BoinonHsATe AeMCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MTOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTypaJIbHBIX YUCEIL.

Pemarp  mpakTUKO-OpMEHTHpPOBAaHHBIE  3a/ayd,  CBSI3aHHbIE C  OTHOLIEHWEM  BEJIHMYUH,
IIPONOPLUOHAIIBHOCTBIO BEJIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a/1ad C YYETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B MPOIIECCE OCBOCHUS
y4eOHOro MaTepuaia.

Haxoauth 3HaueHus: OyKBEHHBIX BbIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUAX IIEPEMEHHBIX.

BoimonHATh npeoOpa3zoBaHus 1IETIOT0 BHIPAXKEHUS B MHOTOWICH MPUBEACHUEM MTOI0OHBIX ClIaraeMblX,
PAacCKpBITHEM CKOOOK.

BbINONHATE yMHOXEHME OJHOUYIEHA HAa MHOIOWIEH M MHOIOWIEHAa HAa MHOTOYJIEH, NPUMEHSATh
(GopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh pa3iokeHUe MHOTOUJICHOB HA MHOXKUTEININ C TIOMOIIBIO BEIHECEHHSI 32 CKOOKH O0IIero
MHOXHTEJIS, TPYINIUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POPMyYJT COKpPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsaTh mpeoOpa3oBaHMs MHOTOWICHOB JJISI DELICHUS pPa3MYHbIX 3a/ad W3 MAaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEaTbHON IIPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH [TOKA3aTeIMH [T TPeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHus1 1 HEPABEHCTBA



Pewats nuHENHBIE YpaBHEHMS C OJHOM IEPEMEHHOW, IMPUMEHss MpaBWIa IIEpexoja OT HCXOAHOIO
YPaBHEHHUS K paBHOCHIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumeHsTH rpaduueckre METOIbI IPU PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars npumepsl Hap 4YHUCEN, SBISAIOIIMXCS pPELUICHHEM JIMHEWHOro ypaBHEHHS C JBYMs
IIEPEMEHHBIMH.

Crpouth B KOOPJMHATHOW IUIOCKOCTH TIpaUK JMHEHHOrO YpaBHEHMsI C ABYMs IE€PEMEHHBIMH,
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pemiate cuctemsl IByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE T'papUUECcKH.

CocTaBisTh U pelaTh JIMHEHHOE YpaBHEHNE WIHM CUCTEMY JTMHENHBIX YPaBHEHUM 110 YCIIOBUIO 3a/1a4H,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 334X [TOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUUH

N300pakaThb Ha KOOPAMHATHOW NPAMOM TOYKHM, COOTBETCTBYIOILME 3aJlaHHBIM KOOpIUHATAM, JYy4H,
OTpPE3KH, UHTEPBAIbI, 3alIMCHIBATH YUCIOBBIEC IPOMEKYTKH Ha aIreOpandecKoM s3bIKeE.

OTtmeuaTh B KOOPIMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAMHATaM, CTPOUTH Tpaduku
nuHEeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIuu Yy = [X|.

OnuceiBaTh ¢ MOMOUIbIO (YHKLIUN W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTb, BpEMs,
paccrosiHue, 1IeHa, KOJIHYeCTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboTHI.

Haxonuth 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckmii crmoco® mpencTaBleHUs © aHanM3a WHGOpPMAIMK, U3BJICKaTh U
UHTEPIPETUPOBATh MHPOPMALUIO U3 IPa(UKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy o0yuenus B 8 kiacce 00yJaromuiics MOIyYUT CIETYIONIUE TPEIMETHBIE PE3yIbTAThI:

Yucsia ¥ BbIYUCICHUSA

Hcnonb30BaTh HayaJlbHBIE IPEACTABICHHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEN UL CPABHEHUS,
OKpYIJIEHUS U BBIYMCIIEHUH, H300pakaTh 1eHCTBUTENIbHBIE YHCIa TOUKAMHU Ha KOOPIMHATHOM MPSIMOIA.

[IpumeHsTh TOHATHE apU(METUUYECKOrO0 KBAJIPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTONB3Ysl MPHU HEOOXOAMMOCTH KaJbKYJSATOP, BBIIOJHATH MpPeoOpa3oBaHMs BBIPAKEHHM, CoAeprKallux
KBaJIpaTHbBIE KOPHH, HCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJIBLIMX U MAJIbIX YMCEN C MMOMOIIBIO IECATHYHBIX ApoOeil 1 cTeneHel yncna
10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TOHATHE CTENEHW C LENbIM IOKa3aTeleM, BBIIIOJIHATH MpeoOpa3oBaHUs BbIPAXKECHU,
COZIEpIKAIIMX CTEIEHHU C LEJIbIM I1I0KA3aTEeIEM.

BbInonHATE TOXKIECTBEHHBIE NpPeoOpa30BaHUS pallMOHAIbHBIX BBIPAXEHUH HA OCHOBE MPaBUI
JIecTBUI HaJl MHOTOUJIEHAMH U alreOpanyecKuMH JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTH IpeoOpa30BaHMsl BBIPAKEHHUH IS pelIeHHs pa3IHyHbIX 337a4y U3 MaTeMaTHKH, CMEXHbIX
MPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YpaBHEHHS W palMOHAJIbHbIE YpPaBHEHMsSI, CBOJSIIMECS K HUM,
CUCTEMBI IByX YPaBHEHHH C JBYMs IEPEMEHHBIMHU.

IIpoBoNTE MpOCTEHIIME MCCIEIOBAHNS YPaBHEHMM M CHCTEM YpPaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM TpapHUuecKuX MpeacTaBIeHUN (yCTaHaBIMBaTh, WMEET JM YpaBHEHHE WJIM CHUCTeMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[Tepexoauth OT ciOBecHOM (OPMYTUPOBKM 3a7aud K €€ anreOpandeckoid MOJENH C MOMOILBIO
COCTABJICHUS] YPABHEHUs WM CHCTEMBl YPaBHEHHI, MHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM
3a/1a4M MOJYYECHHBIN pe3yJbTar.

[IpuMeHATH CBOWCTBA YHUCIIOBBIX HEPABEHCTB JJIA CpPaBHEHUS, OLEHKH, pEIlaTh JUHCHHbIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM W MX CHUCTeMbl, JaBaTh TIpaUUecKyl0 WILIIOCTPAIIMIO MHOXECTBA
PELICHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh M HCHONB30BATh (DYHKIMOHAIBHBIE TOHATHS M SA3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHHsT), ONPEALINIATh 3HAaUeHNE (YHKLIUHU MO 3HAYCHUIO apryMEHTa, OMpEACsATh CBOMCTBA (PYHKIMH
o e€ rpaduky.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUA:

y =k/X,y =x2,y=x3,y = x|, y = VX, OITHCBIBATH CBOICTBA YNCIOBOH (GYHKIHH IO e& rpaduKy.



K koHiy o0yuenus B 9 kiaacce 00yJaromuiics MoIyqyuT ClIeIyIONUe MpeIMETHbIE Pe3yIbTaThl:

Yucia 1 BbIYHCICHHA

CpaBHUBATh U YIOPAJ0UYNBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeinonuaTe apupmernueckue 1eiCTBUS ¢ palliOHATbHBIMY YUCIAMH, COYETasl YCTHbIE U MUCbMEHHBIE
IPUEMBI, BBIIIOJIHATH BBIUMCIICHUSI C MPPALMOHATIbHBIMU YHCIIAMHU.

HaxonuTs 3Ha4eHHs CTENEHEH C LEIbIMU [10KA3aTeIMU U KOPHEW, BBIYMCIIATh 3HAYCHMS YHUCIOBBIX
BBIPAKCHUI.

OKpyrysiTh [E€HCTBUTEIIBHBIE YHUCIIA, BBINOIHATh INPUKHUIKY pe3ylbTaTa BBIYHACICHWUM, OLICHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHNsI M HEPABEHCTBA

Pemate nuHeliHbIe M KBaJpaTHBIC YPaBHEHUS, YPAaBHEHHS, CBOASIIMECS K HUM, IPOCTEHIINE TPOOHO-
palyoHaIbHbIC YPAaBHEHUS.

Pewmats cuctemsl AByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHECHUH, B
KOTOPBIX OJJHO YPABHEHUE HE ABJIACTCS JIMHEHHBIM.

Pemath TekcTOBBIE 3a7auu aNreOpandecKuM CHOCOOOM C MOMOILBIO COCTABICHUS YPAaBHEHUS WIIU
CUCTEMBI IBYX YPABHEHHH C JBYMs IEPEMEHHBIMHU.

IIpoBoanUTh MNpOCTEHIIME MCCIECIOBAHNUS YPaBHEHMM M CHCTEM YpPAaBHEHMH, B TOM YHCIE C
IpUMEHEHHEM TIpapHUuecKuX IMpeacTaBleHU (yCTaHaBIUBaTb, HMEET JIM YypaBHEHUE WM CHCTEMa
YpaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIpoUee).

Pemate nuHeliHbIE HEpAaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTh pEIIEHUE HEPAaBEHCTB HA
YHUCJIOBOU NPSIMOM, 3aIIMCHIBATh PEIICHHE C TIOMOIIBIO CHUMBOJIOB.

Pemarbs cucTreMbpl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIUE KBAaJPATHOE
HEPaBEHCTBO, M300paXkaTh PEIIEHUE CHCTEMbl HEPABEHCTB HAa YMCIOBOW NPSIMOM, 3alMCHIBATh PEILEHUE C
IIOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

PacrioznaBate (QyHkuMM u3ydyeHHBIX BHJOB. [loka3blBaTh cXeMaTMUeCKH pacHoOJIOKEHHUE Ha
KOOPJMHATHO#M TI0OCKOCTH TpadukoB pyHkuumi Buga: Yy =Kkx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y
=X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHMIT KOIQDUINEHTOB, ONUCHIBATH CBOACTBA DYHKIIHIA.

Crpouth M H300paxaTh CXeMaTH4eCKU IpadUKd KBaJIpaTUYHBIX (DYHKIMH, OMMCHIBaTH CBOMCTBa
KBaJIpaTUUHBIX (YHKIUI 110 X rpaduKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO0 (QYHKLUIO 110 (GOpMyIie, IPUBOAUTE IPUMEPHI KBaAPATHUHBIX (QYHKINN
U3 peasibHOM KU3HU, QUNKH, TEOMETPUH.

YuciioBbIe NMOCI€10BATEILHOCTH U NPOrPEeCCHH

PacnioznaBathk apudmeTHyeCcKyr0 1 T€OMETPUUECKYIO TPOTrPECCUU IIPU Pa3HBIX CIOCO0ax 3adaHMs.

BBINONHATE  BBIUMCIIEHUS C  MCIOJb30BaHMEM (opMyl N-ro uieHa apu(MeTHdeckoll U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIUHATHOM MIIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMU IIOCIIEIOBATENBHOCTSIMH, B TOM YHCIIE 33J]a4H U3 PEAIbHON
AKHU3HH (C UCIIOJIB30BaHUEM KAJIbKYIIATOPA, HU(POBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne | HaumenoBanu KosmdecTBo yacoB DJIEKTPOHHBIC CIIMICOK UTOTOBBIX IUIAHUPYEMBIX CIIOCO0 OIEHKH UTOTOBBIX
n/n | epaszmenos, | Bcero | Kourpo | IIpakru (uudposbie) Pe3yIbTAaTOB C yKa3aHHEM JTAIlOB IUTAHUPYEMBIX PE3YJIbTaTOB
TEM IbHBIE | Yeckue | o0pa3oBaTelbHBIC ux (hopMUPOBAHHUSI
paboThl | paboOTHI pecypcbl
1 Yucna u 25 1 0 bubnmoreka [IOK | - BBIONHATH, coYyeTasl YCTHBIC W - YCTHBIH OIpoc
BBIYUCIICHHSL. https://m.eds00.ru | mucbMeHHBIE IPUEMBI,
PanronanbHbI [7415b90 apudmeTnueckue  JEHCTBUS  C
€ yuclna panroHaTLHBIMU YUCIIAMH,

- HaxoJUTh 3HAYEHUS YUCIOBBIX
BBIPAKEHUI;

pelieHrne yueOHbIX U MTPAKTHKO-
OpPUEHTHUPOBAHHBIX 3a/1a4;

- TpUMEHATh  pa3HOOOpa3Hble
CrocoObl M TPUEMBI BBIUUCIIECHUSA
3HaYCHUU JPOOHBIX BBIPAKCHUH,
collepKanux OOBIKHOBCHHBIC W
JECATUYHBIC JPOOH.

- 06yqaroma;1 CaMOCTOATCIIIbHAsA

pabora

- MEepeXOoAWTb OT OAHON (OPMBI

3arucu qHCcen K
Jpyroipeodpa3oBbIBATh
JECATUYHYIO npo0b B

OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JNECATUYHYI0, B YacTHOCTH B
0ECKOHEUHYIO JECATUYHYIO
Jpo0B);.

- IMCBbMCHHaAas pa60Ta Y AOCKH;

- CpaBHUBATb U YHOPAAOYUUBATH
palMOHAJIbHBIC YHUCJIa,

- oOyuaromas
pabora

CaMOCTOATCIIbHAsA

- OKpYIJIATh YUCIIA;

- YCTHBIH OIIpOC

- BBINOJIHATh NPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIICHU;

- YCTHBIH OIIpOC

- OUEHKY 3HAaY€HUN YHCIOBBIX | - YCTHBIN OIIPOC
BBIPAKCHU;
- BBIIOJNHATH  JEWCTBUS €O | pelleHHe Y4YeOHBIX M MPAKTHUKO-

CTCIICHIMH C
IIOKa3aTCIsIMU,

HaTypaJbHbIMHU

OPHUCHTHPOBAHHBIX 3a/1a4,
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-IIPUMCHATH IPU3HAKKU ACITIUMOCTH,

- oO0ydarmas camMOCTOATEIbHAS

pasiokeHue HA  MHOXHWTENM | pabora

HaTypaJIbHbIX YHCEIL.

-pearb MPAKTUKO- | - pelieHre y4eOHBIX U TPaKTHKO-
OPUEHTUPOBAHHbIE 3aJjauy, | OPUEHTHPOBAHHBIX 3a/1a4;
CBSI3aHHBIE C OTHOILIEHHUEM

BEJIMYMH, MPOMOPIHHOHATEHOCTHIO
BEJIMYKH, IPOLICHTaMU;

-MHTEPIPETUPOBATh  PE3YJILTATHI
peumieHuss  3amad ¢ y4€TOM

OTpaHUYEHUH,  CBS3aHHBIX  CO
CBOMCTBaMH paccMaTpuBaeMbIX
00BEKTOB.

KonTposnupyromias
caMmocTosiTeNbHas paboTa

AnrebOpanyec
KHe
BBIPpAXXCHUA

27

bubmuoreka [JOK
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-MCIOJIb30BaTh  alreOpanvyecKyro
TEPMHUHOJIOTHIO W  CHMBOJIUKY,
IpUMEHATH €€ B IIpoLecce
OCBOEHHS y4eOHOr0 MaTepuana.

- YCTHBIN OIIpOC

- HaxXOoJUTh 3HAYCHUI 6yKBeHHI)IX
Bpra)KCHPII)'I IIpu 3aJaHHBbIX
SHAYCHHUAX INCPCMCHHBIX.

- penieHue Y4eOHBIX M MPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4;

- BBIIOJNHATH  NpeoOpa3oBaHUs
IOEJIO0T0 BBIPpAXCHUA B MHOT'OYJICH
IIPUBEIECHUEM 0/TOOHBIX
CJIaraeéMblIX, paCKpPhITHEM CKOOOK.

- oOyuyaromasi CcaMOCTOSITeJIbHAs
pabota B TeTpanu

- BBITIOJTHATh YMHOXEHHUE
OJHOYJIEHA HA MHOTOWIEH H
MHOTO4JIEHa Ha MHOTOYJIEH,
OpUMEHATh  (GOpPMYNBI  KBajpaTa
CYMMBI M KBaJipaTa pa3HOCTH.

- MMCbMEHHas padoTa y TIOCKU

- OCYUIECTBJIATH  pa3iioKeHue
MHOTOWICHOB Ha MHOXHTEIH C
MOMOIIIbIO BBIHECEHHUSI 32 CKOOKH
o0IIero MHOXXHTENS, TPYINIUPOBKH
CllaraeMbIX, NPUMEHEHUs GopMy
COKPAIEHHOTO YMHOXKEHHSI.

Konrtponupyromas
camocTosITeNbHas paboTa
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- TpPUMEHATh  IpeoOpa3oBaHUs
MHOT'OYJICHOB JJISL peuicHu-d
pa3IUYHBIX 3a/1a4 U3 MaTeMaTHKH,
CMCXKHBIX IPpCAMETOB, U3 peaanoﬁ
MPAKTHKU.

- ACIIOJIb30BATh CBOWCTBA CTENIEHEU
C HaTypaJbHBIMH IOKa3aTEJISIMU
JUIS TPE0OPa30BAHUS BRIPAKESHUH.

- pemieHue Y4eOHBIX M IMPAKTHUKO-
OpPUEHTUPOBAHHBIX 3a/1a4;

VYpaBHeHus u
HEpaBEHCTBA

20
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- pewath JIMHEHHbIE ypaBHEHUS C
OJHOM NIEPEMEHHOM, IPUMEHSA
IpaBuUiIa Mepexona OT HCXOAHOTO
YPaBHEHHUS K PaBHOCUJILHOMY €MY.
IIpoBepsATh, sABIsETCA JU YUCIO
KOPHEM YpaBHEHUS.

- IMICbMCHHAas pa60Ta Y AO0CKH

- IPUMEHSATH rpauyecKue METO/IbI
pu pemeHun JIMHEHUHBIX
YPaBHEHUN U X CUCTEM.

- oOydJaromiasi CaMOCTOSITeNIbHAs
pabota B TeTpaau

- noAOupaTh NMPUMEPHI Map YUCEN,
SBJISIOLIUXCS pelieHueM
JMHEHHOTO YpaBHEHUs C JBYMs
IIEPEMEHHBIMH.

- YCTHBIN OIIPOC

- CTPOHTb B  KOOPAMHATHOU
IUIOCKOCTH  TpauK  JUHEHHOTro
YPaBHEHUS C IByMsI IEPEMEHHBIMU,
HOJb3yACh TIpadUKOM, MHPUBOIUTH
IIPUMEPBI PEICHNS] YPAaBHEHHUSL.

- oOydarmasi camMoCTOATENbHAs
pabota B TeTpaau

- pelaTh CUCTEMBI ABYX JTUHEHHBIX
YpaBHEHUH € ABYMs II€PEMEHHBIMH,
B TOM YHCJIE TpaUUECcKu.

peuieHue y‘Ie6HLIX U NTPAaKTUKO-
OPHUCHTHPOBAHHBIX 3a/1a4,

- COCTaBIISITh W peIIaTh JIMHEHHOE
YPaBHCHHUEC UJIU CUCTEMY JIMHEHHEIX
YpaBHEHHI MO YCJOBHIO 3aJauH,
HUHTCPHIPECTUPOBATHL B COOTBETCTBHUU
C KOHTEKCTOM 3a/1a4M MOJyYCHHBIH
pe3yJbTar.

Konrtponupyromas
camocTosITeNbHas paboTta

Koopaunats!
U TpapuKu.
DyHKIMHU

24
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- I/I306pa)KaTB Ha KOOpHHHaTHOﬁ
prIMOfI TOYKH, COOTBETCTBYIOIIHC
3alaHHBIM  KOOpAWHATaM, JIY4H,

- paboTa y J10CKH
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OTPE3KH, WHTEPBAJIbI, 3allMCHIBATH
YHUCIIOBBIE IIPOMEKYTKH Ha
aIreOpanvyeckoM si3bIKe;

- O0TMeYaTb B  KOOPAMHATHOU
IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAMHATaM, CTPOHUTh TpaduKu
nuHerHHbIX  QyHkmui.  CTpouTh

rpaduk GyHKIUU y = [X|.

- oOydJaromas CcaMOCTOSITEIbHAS
pabora B TeTpaaun

- OIKCBIBATh C MOMOIIBIO (QyHKIHI
HU3BCCTHLIC 3aBUCHUMOCTU MCKAY
BEIIMYMHAMHU:  CKOPOCTb, BpeMs,
paccrosHue, ILeHa, KOJIHYECTBO,
CTOMMOCTb, HPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

- peuieHue yY4eOHBIX M IMPaKTUKO-
OpUEHTHUPOBAHHBIX 33/1a4;

- HAXOJWUTh 3Ha4eHHE (YHKIMH IO
3HAYCHUIO €€ apTryMEHTA.

- oOydJaromiasi CaMOCTOSITeNIbHAs
paboTa B TeTpaau

- TOHUMAaTh TpaPUUYECKUN CIIOCO0
IPEICTABICHUS " aHaIm3a
UH(pOpMaIInH, U3BJICKATh u
UHTEPIPETHPOBATh  MH(OPMALIHIO
U3 rpaUKOB PeaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEMN.

IToBTOpEHMUE U
00001eHne

bu6mmoreka [JOK
https://m.edsoo0.ru
[7f415b90

- pemiaTh MIPaKTHKO-
OpPUEHTUPOBAHHBIC 3a7a4H,
CBsI3aHHBIE c OTHOIIIEHUEM
BCJINYNH, HpOHOpHI/IOHaJ'IBHOCTBIO
BEJIMYHH, MPOIIEHTaMH,
UHTEPIPETUPOBATH pE3yIbTAThI
pemieHuss  3agad  C  y4€TOM
OFp aHH'—IeHHfI, CBsA3aHHBIX (610)
CBOMCTBaMHU paccMaTpUBaeMbIX
00BEKTOB.

- pelucHue y‘Ie6HLIX U IIPAKTHKO-
OPHUCHTHPOBAHHBIX 3a/1a4,

- COCTaBJIATh M pPCIIATh JIMHEHHOE
YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YpPaBHEHUN [0 YCIOBHIO 33Ja4H,
HUHTCPHIPECTUPOBATHL B COOTBETCTBHUU
C KOHTEKCTOM 3a/1auil IOJIy4CHHBIN
pe3yJIbTar.

- pemieHue Y4eOHBIX M TMPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4;
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- HaXOJWUTh 3HaYeHHE (QYHKIMH IO
3HAYEHUIO €€ apryMEHTa.

- peuieHue Y4eOHBIX M MPaKTUKO-
OPUEHTUPOBAHHBIX 33/1a4;

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102
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