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IHHOSACHUTEJIBHAS 3AIINCKA

Anrebpa sIBISIETCS] OTHAM W3 OMOPHBIX KYPCOB OCHOBHOT'O 001Iero 06pa3oBaHus: OHa 00ecreunBaeT
U3YyYCHUE JIPYTHX JUCLIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHUE
HEOOXOUMO JUIS TPOJIOJDKCHHSI 00pa30BaHUsl W B TOBCEAHCBHOW XU3HU. Pa3BuTHE y 00yYaroIuxcs
HAy4YHBIX TIPEJCTABJICHUH O TPOUCXOXKJICHHUM W CYIIHOCTH alreOpandecKkux aOCTpakIuid, crocode
OTPaKCHUST MAaTEMAaTUYECKOH HAyKOH SBJICHUH W TIPOIECCOB B TMPUPOJAEC U OOIIECTBE, POIH
MaTEeMaTHYECKOTO MOJCIUPOBAHUS B HAyYHOM IO3HAHWU U B MPAKTUKE CIIOCOOCTBYET (hPOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHUS M KAa4yeCTB MBIILICHUS, HEOOXOMUMBIX JIJIS aJanTallii B COBPEMCHHOM
mudpoBoM obmiecTBe. M3ydeHune anreOpsl oOecrieunMBaeT pa3BUTHE YMEHHs HAOIIOAaTh, CpPaBHHUBATH,
HAXOJWTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBEIBaTh CBOM JICHCTBHUS W BBIBOJIBI, (POPMYJIMPOBaTh yTBepkacHUsI. OCBOCHUE Kypca anreOpbl
oOecrieunBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIONIUXCSA: OHHM HMCIIOJNB3YIOT JCIYyKTHBHBIC U
WHIYKTUBHBIC PacCyXIeHus, 0000IIeHIe U KOHKPETU3aIuio, abcTparupoBanue u anaimoruto. O0yueHue
anreOpe MpeanoyaracT 3HaYUTEIbHBIH 00bEM CAMOCTOSATEIILHON JCATEILHOCTH 00YYAIOIIUXCS, TIOITOMY
CaMOCTOSTEIBLHOE PEUICHHE 3a/1a4 ABJISCTCS Pealiu3allueil e TeIbHOCTHOTO MIPUHIIUATIA O0YUCHHUSL.

B crpykrype mporpammbl yueOHOro Kypca «Ausredpa» JUis OCHOBHOTO OOIIEro 0oOpa3oBaHUS
OCHOBHOE€ MECTO 3aHHMMAIOT COJCPKATCIbHO-METOAUUECKUE JHHUU: «Yucna ¥ BBIYHMCICHHS,
«AnreOpanuecKue BBIpAXKCHHS», «YPaBHCHHUS M HepaBeHCTBay, «Dynkuun». Kaxmas w3z 3tux
COJICPIKATEIIbHO-METOTUUCCKUX JIMHUM pPa3BUBACTCA Ha MPOTSHKCHMHM TPEX JIET M3YYCHUS Kypca,
B3aMMOJICHCTBYSI C IPYTUMH €T0 JUHUAMU. B X011 n3yueHus yueOHOro Kypca 00y4aronuMcs PUXOIUTCS
JIOTUYECKH PACCYXIaTh, UCIOJIb30BaTh TEOPSTUKO-MHOXKECTBCHHBIN SA3bIK. B CBSI3U ¢ 3TUM B IporpamMmy
y4eOHOro Kypca «Anredpa» BKIOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, MPEICTABICHHBIC BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro OOpa3oBaHUS W CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYarOIIMMUCS OCHOB
YHHBEPCATBHOTO MaTeMaTH4YecKOro s3bika. ComepKaTellbHON M CTPYKTYPHOH OCOOEHHOCTBHIO Y4eOHOTO
Kypca «AnreOpay SBISETCS €T0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JTUHUM «YHClIa U BBIYUCICHUSD) CIY>KHUT OCHOBOM ISl JalbHEHMIIEro W3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOUIMXCS JIOTHYECKOTO MBIIUIEHUS, (OPMHUPOBAHHIO
YMEHHS TI0Ih30BaThCS AITOPUTMAMHU, a TAKKe IPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOTUMBIX IS
MTOBCETHEBHOW KM3HU. Pa3BUTHE OHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs CBSA3aHO C
paliOHANBHBIMA W HPPAllMOHATHHBIMU YHCIIAMH, (DOPMHUPOBAHUEM IIPENICTABICHUN O NEHCTBUTEIHLHOM
yuclie. 3aBepiieHne OCBOCHHUS YHMCIOBOM IMHIH OTHECEHO K CpelHeEMY 00IieMy 00pa30BaHHIo.

Copepxanne AByX ajreOpanvecKkux JIMHUN — «AnreOpanveckne BHIPAXECHUS» U «YPaBHEHHS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYyYalOMIMXCS MaTeMaTHYeCKOTO  arapara,
HEOOXOMMOTO ISl PEeIIeHHs 3a/1ad MaTEeMAaTUKH, CMEXHBIX MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHUS y4YeOHBI MaTepuan TPYHNIUPYETCS BOKPYT
paliOHANBHBIX BEIpaKeHUH. AnreOpa JeMOHCTPUPYET 3HaUSHNEe MaTEMATHKH KakK S3bIKa IS TIOCTPOCHUS
MaTeMaTHYECKUX MOJIENIeH, OMMCAHUs IPOIECCOB M SBJICHHWH pealbHOro Mupa. B 3amaum oOyueHUs
anrebpe BXOMAT TakXKe [albHEWIee pa3BUTHE alTOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOro, B
YaCTHOCTH, JIJISI OCBOCHUS Kypca WHPOPMATHKH, M OBJIAJEHHE HAaBBIKAMH JCIYKTUBHBIX PACCYXICHHU.
IIpeoOpa3oBanue CHMBOJNBHBIX (HOPM CIIOCOOCTBYET pa3BHTHIO BOOOpa)KeHHs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTRY.

Conepxanne (pyHKIIMOHAIBHO-TPAPUUESCKOH JIMHUK HAIEJIEHO Ha MOJy4YeHHE OO0YyYaroIUMUCS
3HAHUH O (YHKIMAX KaK BaKHEHINECH MaTeMaTHYeCKOHW MOJEIH Ui OIUCAHUS M HCCIIEIOBaHUS
pasHoOOpa3HBIX MPOIIECCOB W SIBICHWI B mpupojae W obmiecTBe. M3ydeHuwe MaTtepuana CriocoOCTBYET
Pa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS HCIOJb30BaTh pAa3JIMYHBIC BBIPA3UTENbHBIE CpPEACTBA S3bIKa
MaTeMaTHKX — CJIOBECHbIC, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKIaax B (OPMUPOBAHUE
MIPEJICTABJICHUH O POJIM MATEMATUKU B PA3BUTHU [UBUIIN3ALIUN U KYJIbTYPBI.



CormacHo y4eObHOMY IIaHy B 7-9 Kiaccax H3ydaeTcs y4eOHBIM Kypc «Anredpa», KOTOPHIi
BKITIOYACT CIICAYIOIIUE OCHOBHBIC Pa3JieNibl cojepxanus: «Uucina W BBIUMCICHHS», «AlreOpanvecKue
BBIPKEHUST», «Y PaBHEHUS U HEPABCHCTBA», « DyHKIIHM.

Ha m3yuenne yueOHOTO Kypca «Anredpa» orBogutcs 306 gacos: B 7 kiacce — 102 gaca (3 gaca B
Henenmo), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9 kiracce — 102 gaca (3 gaca B HEIEIIO).

COJEPXAHUE OBYYEHUSA

7 KJIACC

Yucaa 1 BbIYMCTCHUS

Hpobu OOBIKHOBEHHBIE M IECSATHYHBIC, IEPEXO0] OT OAHON (HOpMBI 3amucu Ipobei K IpYTrou.
IlonsiTHE panMOHAJIBHOTO 4YHWCNA, 3allUCh, CPaBHEHHWE, YIOPSINOYMBAHWUE pPALUOHAIBHBIX YHCEL
Apudmerndeckrne MEHCTBHA ¢ pallMOHAIGHBIMU YHCIIaMH. PemmeHne 3amad w3 pealbHOW MPaKTUKH Ha
4acTH, Ha IPOOH.

CreneHb C HaTypajJbHBIM IOKa3aTeNeM: ONpEeAeCHue, MpeoOpa3oBaHUE BBIPAKEHWH HAa OCHOBE
ompeiesIeHHs], 3anuch 0onbmux 4ucen. [IponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOM W OpoOu B BHIE
MpOLEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IPOLICHTHI, PEIICHHUE 3a/1a4 U3 PEATbHOM MPAKTHKH.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTENN HATYPAIBHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE MpsiMasi 1 0OpaTHas IPOIOPLUOHAIBHOCTH.

Auredpanyeckne BbIpaKeHUs1

IlepeMeHHBIE, YHCIIOBOE 3HAUYEHHE BBIPAKECHHUS C TNEpeMEHHOU. JlomycTumble 3HAYEHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCMMOCTH MEXIY BEIMYMHAMHU B Buie (Gopmyisl. Beruucnenus mo
dopmynam. IIpeoOpasoBaHre OyKBEHHBIX BBIPOKEHHH, TOXKIECTBEHHO PaBHBIC BBIPAKEHUS, NPAaBHIA
npeoOpa3oBaHus CyMM M HpPOM3BEICHHMH, MpPaBUIa PACKPHITUS CKOOOK W TPHUBEINCHHS MOXOOHBIX
ClaraeMblX.

CBoiicTBa cTENEHH ¢ HaTypaJbHBIM [TOKa3aTeNleM.

Opnowrensl u MHOrowieHsl. CreneHb MHorouwieHa. CrokeHHe, BBIYMTAHHE, YMHOXKEHHE
MHOTOWICHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXXEHMSI: KBaJApaT CyMMBbI U KBaJpaT pazHOoCcTH. PopMyiia
Pa3HOCTH KBaapaToB. Pa3noxeHue MHOrO4JI€HOB HA MHOXKHUTEIIH.

YpaBHeHNs 1 HEPaBEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBWja TNPeoOpa3OoBaHUS YpPaBHEHUS, PaBHOCHIHLHOCTD
YpaBHEHUI.

JIuneliHOe ypaBHEHME C OJHOM IEPEMEHHON, YMCIIO KOpHEH JIMHEWHOTO YpPaBHEHUS, pELIEHUE
JUHEWHbIX ypaBHeHHH. COCTaBI€HHE YPaBHEHHUH 110 YCIOBHIO 3a/Jadd. PemieHue TEKCTOBBIX 3afad ¢
MOMOUIBI0 YPABHEHUH.

JluneitHOE ypaBHEHHE C JBYMS IEpeMEHHBIMH U ero Tpaduk. Cucrema IBYX JTHHEHHBIX ypaBHEHUI
C IByMs TEpEeMEHHBIMHU. PerieHue CUCTEM ypaBHEHHMH CIIOCOOOM MOJCTaHOBKH. lIpuMepsl perieHus
TEKCTOBBIX 33a4 C IIOMOIBIO CUCTEM YPABHEHHM.

DyHKUNH

Koopaunara Touku Ha npsMoil. UucClIOBbIE NMPOMEXYTKU. PaccTossHME Mexay IByMs TOYKaMH
KOOPJIMHATHOU MpsSIMOH.

[psimoyrosbHas cucremMa koopauHaT, ock OX 1 Oy. AGcuucca v OpJIMHATa TOYKH Ha KOOPJAMHATHOM
rwiockocTr. [IpumMepsl rpadukoB, 3anaHHbIX GopMynamu. YreHne rpadukoB peaibHBIX 3aBHCHMOCTEH.
[onsarue ¢pynkumu. I'paduk ¢pynkuun. CroiictBa ¢yHkuuii. JInneiinas ¢ynkums, e€ rpaduk. ['padux
¢bynkuun y = |x|. 'paguueckoe penieHne JIMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KJIACC



Yucna v BbIYUCIEHUS

KBanpatublif kopeHb u3 uncina. [loastue 00 uppanuoHanIsHOM YHcie. JlecaTHuHble TPUOIIKEHHS
HppanoHaNbHEIX 4Yrcen. CBoWcTBa apu(METHYECKHX KBaJpaTHBIX KOpPHEWM W WX MpPHMEHEHHE K
npeo0pa3oBaHMIO YHCIOBBIX BHIPKEHHUH U BEIUMCIICHUSM. [leiicTBUTEIbHBIEC YHCIa.

Cremnens ¢ eibIM MOKazareneM u e€ cBoicTBa. CTaHIapTHAs 3aM¥Ch YUCTa.

Anredpanyeckne BbIPpasKeHUsI

KBanpatsslil TpéxuiieH, pa3nokeHne KBaJpaTHOTO TPEXUIEHa HA MHOKHUTEIH.

Anrebpandeckas npodb. OCHOBHOE CBOMCTBO ayreOpandeckoi mpobu. CliokeHHue, BEIYUTAHUE,
YMHOXXEHHE, JeleHue anrebpandeckux qpoOeii. PanonanbHble BRIpaskeHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHs U HepaBeHCTBA

KsanpaTtHoe ypaBHeHme, ¢opmyia KOpHeH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenne
yYpaBHEHUH, CBOJSIINXCA K IMHEHHBIM U KBapaTHbIM. [IpocTeiimme qpoOHo-panoHalbHble YpaBHEHHS.

I'pacdnueckas nHTEpIpETANAA ypaBHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YpaBHEHHUN
C IByMs iepeMeHHBIMU. [IpiMepsl pelieHus cucTeM HETMHEWHBIX YpaBHEHUH ¢ ABYMS IepEeMEHHBIMHU.

Penienne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoO0OM.

UucnoBble HEPaBEHCTBA U MX cBOWcTBAa. HepaBeHCTBO ¢ OnHON mepeMeHHOW. PaBHOCHIBHOCTh
HepaBeHCTB. JIuHelHble HepaBeHCTBA ¢ OAHOM mepeMeHHOW. CHucTeMbl JTUHEMHBIX HEPaBEHCTB C OAHOM
MEPEMEHHOM.

DyHKIUH

[Nonsitue ¢pynkumuu. OOIACTh ONPENSICHUS U MHOXKECTBO 3HAaYeHUN (PyHKImMUA. CrocoObl 3a1aHus
(GyHKITHIA.

I'padux Qynknum. Urenue coiicTB ¢yHkuuu mo e€¢ rpaduky. [Ipumepsl rpadukoB QyHKIHA,
OTPaXKAOIINX PeaTbHBIE TPOIIECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSMYI0 U 00pPaTHYIO MPOIMOPIUOHATBFHBIE 3aBUCUMOCTH, HX TPaUKH.
Oynkun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe pemeHre ypaBHEHHH 1 CHCTEM yPaBHEHIA.

9 KJIACC

Yuciia 1 BbIYMCTCHUS

PanyionanbsHple 4ncia, UppalMOHANBHBIE YHCIa, KOHEUHbIE U OECKOHEUHbIE AECATHYHBIE IPOOH.
MHOKeCTBO JIeHiCTBUTENBHBIX YHUCEN, JCHCTBUTENLHBIE YHCIa KaK OECKOHEUHbIE ICCATHYHBIE TPOOH.
B3auMHO OJHO3HA4YHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEHCTBHUTEIBHBIX YHCENI M KOOPAMHATHOU
IPSIMOA.

CpaBHeHUE JIEHCTBUTEIBHBIX YUCEN, apu(METUIECKUE JICHCTBUS C JCHCTBUTEIBHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUINTEIBHOCTD IPOLIECCOB B OKPYKAIOILIEM MUDE.

[MpubnmxEHHOE 3HAYCHNE BEIMYMHBI, TOYHOCTh NpuOmmkenns. Okpyriienue unceln. [Ipukunka u
OLICHKA PE3yJIbTaTOB BIYUCICHUM.

YpaBHeHHs U HEpaBeHCTBA

JIuneiinoe ypaBHeHue. Perienne ypaBHeHU, CBOAANIMXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHHUI, CBOIAIIMXCS K KBaJpaTHbBIM. bHKBaapaTHOE
ypaBHeHue. [IpuMepsl perieHns ypaBHEHUHN TpeTbel U UeTBEPTO CTENEHEN pa3ioKEeHHEM Ha MHOXKHTENH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHWH. PerieHue TEKCTOBBIX 3afad alreOpanvecKum
METOJIOM.

VYpaBHeHHE C IByMsl IEPEMEHHBIMU U ero Tpaduk. Pemenue cucreM IByX JIMHEHHBIX YpaBHEHHN €
JIByMsI IEpeMeHHBIMU. Pelienne cucrteM IByX ypaBHEHU, OJTHO U3 KOTOPBIX TMHEHHOE, a APYroe — BTOPOon
creneHu. ['paduyeckas naTEpHIpeTalys CUCTEMbl YPaBHEHUHN C ABYMSI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3a/1a4 anreOpandeckKuM CIocoOOM.

YuncnoBble HEpaBEHCTBA U MX CBOMCTBA.



Pemenue nuHEWHBIX HEPABEHCTB C OJHOM NIEpeMEeHHOMN. PellieHre cucteM JIMHEMHBIX HEPABEHCTB C
omHOU mepeMmeHHoW. KBamparnple HepaBeHcTBa. ['padudeckas WHTepHpeTanus HEPaBEHCTB M CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DyHKIUH

Ksanppatwunas gpynknus, e€ rpadux u cBoiictsa. [lapabora, KoopanHATH BEPIITHHBI TapadoIibl, 0Ch
CUMMETPHUH MapadoIIbL.

I'paduxn pyaxmmit: y=kx, y=kx+b,y=k/x,y=x3,y= VX, y = [x| , i UX cBO¥iCTBA.

Yuc/i0Bble MOCTEI0BATEILHOCTH M IPOrpeccuu

IlonsiTHe YHCIOBOW TIOCIIENOBATEIHHOCTH. 3alaHhe IIOCIIEOBATENbHOCTH PEKYypPPEHTHOU
¢dopmymoif u popMyIoi N-TO UIIeHa.

Apudmernueckas U TeOMETpUUSCKas mporpeccur. DopMynsl N-ro WieHa apu@METHYCCKOW W
TeOMETPUYECKON IPOrpeccuil, CyMMbI IEPBBIX N YIEHOB.

N3o0pakeHne diICHOB apu(METHYESCKOH W TIeOMETPHYECKOM MpOrpeccHii TOYKaMU Ha
KOOPJIUHATHOM MIIOCKOCTH. JIMHEHHBIN U SKCIOHEHITUANBHBIA POCT. CI0KHBIE MPOIICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHUS IPOTpaMMBbl Y4eOHOTO Kypca «Anredpay XapakTepu3yIOTCs:

1) naTpuoTHYyeckoe BOCIUTAHHE:

MPOSIBJICHHNEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHHACKONH MaTeMaTHKH, IICHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHUSIM POCCUUCKHX MAaTEMAaTHKOB M POCCHUMCKOM MAaTeMaTHYECKOW IIKOJBI, K
WCTIOJB30BaHHIO 3TUX JOCTIXKEHUH B IPYTHX HayKax ¥ MPHUKIATHBIX cepax;

2) rpakaaHCcKOe M JyXOBHO-HPaBCTBEHHOE BOCIINTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHUIO 003aHHOCTE! IpaXKAaHNHA U peaTu3allii €ro IPaB, IPeICTaBICHUEM
0 MaTeMaTHUYeCKMX OCHOBaX (DYHKIMOHMPOBAHUS pa3IMUHBIX CTPYKTYp, SBJICHUH, NPOICIYP
IPaXJIaHCKOTO O00IecTBa (HAIpUMEpP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO 3THYECCKHUX
HpO6J’ICM, CBA3AaHHBIX C IMPAKTHYCCKUM IIPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HAaHHMEM BaXXHOCTU
MOPAJIbHO-3TUYCCKUX NPUHIIUIIOB B ACATCIIBHOCTU y‘IéHOFO;

3) TpyaoBOe BOCTIMTAHHE:

YCTaHOBKOM Ha aKTHBHOE YyYacTHE€ B pEIIEHHUH MPAKTUYECKUX 3a7ad MaTeMaTH4ecKon
HANpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00Opa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTSL YCHCIIHOM Mpo(ecCHOHAIBHON JCSITEILHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U TOCTPOSHHEM WHIUBHYyaTbHON TPaeKTOPHH 0Opa30BaHMs U KH3HEHHBIX IUIAHOB C yYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHUYECKOE BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJIHLHOMY H OCTETHUECKOMY BOCIHPHUSATHIO MaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pEeIIEHUH, pacCyKI€HUI, YMEHHIO BUACTh MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHUS:

OpI/IeHTa]_IPIeﬁ B ACATCIIBHOCTU Ha COBPEMCHHYIO CUCTEMY HAY4YHBIX HpeZICTaBJ'[eHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHA YCIIOBECKA, IPUPOAbI U OGH.[GCTB&, MOHMMaHUEM MaTeMaTHYeCKOMN HaYyYKH KaK
chepsl 4eIOBEUECKON NEATEILHOCTH, ITAMOB €€ PasBUTH W 3HAYUMOCTH I PA3BUTHS ITUBUIN3AIINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH M MaTEeMaTHYECKOW KYyJbTypoW Kak CpeJCTBOM IIO3HAHUS MHpa,
OBJIAJICHUEM MTPOCTENIIMMHI HaBBIKAMU HCCIIEN0BATENBCKOMN IEATENBHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHUpPOBaHHE KYJBTYPbl 3A0POBbS M 3MOLMOHAJILHOIO
Osaronmosryums:

TOTOBHOCTBIO TPHUMEHATH MAaTEMAaTHYECKHE 3HAHMS B HMHTEPECAX CBOETO 3/I0pOBBbSA, BEACHUSA
3JI0pOBOTO 00pa3a XKU3HH (340POBOE MUTaHKE, COATaHCUPOBAHHBIN PEXKHUM 3aHATHI U OTAbIXA, PeryJsipHas



¢du3nyeckas aKTHBHOCTh), COPMUPOBAHHOCTHIO HaBbIKa pe(ieKCHH, MPH3HAHHEM CBOETO TpaBa Ha
OIMOKY ¥ TaKOTO e MpaBa JPyroro 4eJ0BeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpveHTanuel Ha TpPUMEHEHHEe MaTeMAaTHYeCKMX 3HAHUHM [UId pemeHus 3agad B 00iacTu
COXPaHHOCTH OKPYKAIOIIEeH Cpe/Ibl, INTAHUPOBAHIS IIOCTYITKOB U OI[EHKH UX BO3MOYKHBIX TIOCIECTBHUH IS
OKpY’KaroIel Cpeasl, OCO3HAHHEM TJ00abHOTO XapaKTepa 3KOJOTHYECKHX NpoOJIeM W TMyTed HxX
pelIeHus;

8) ajanTanus K U3MEHSIOIUMCS YCIOBHUAM COLMATBHONW M IPUMPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBASM B YCJIOBHSAX HEONPEACTEHHOCTH, IOBBIIICHUIO YpPOBHS CBOESH
KOMIIETEHTHOCTH 4epe3 MPAKTHIECKYIO JesITeTbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y OPYTHUX JIIOMEH,
MprOOpEeTaTh B COBMECTHOM JEATEFHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIH U3 OTBITA IPYTHX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHWH, B TOM 4HcIe (hOpMyITUpOBaTh UIEH, IOHATHS,
TUNOTE3bl 00 OOBEeKTax M SABIEHUSX, B TOM 4YHCIIE paHee HEW3BECTHBIX, OCO3HABaTh JEe()UIINTHI
CcOOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE pPa3BHUTHE;

CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYaIllMIO Kak
BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIIEHUS U IeHCTBHS, (POPMYIHpPOBATh U
OIIEHWBATh PUCKH U TIOCIEICTBUS, (DOPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBIE YHHBepPCcAJbHbIE YYeOHbIe AeiicTBHSA

ba3zoBrble Jlornueckne geicTBUA:

®  BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MaTeMaTHYECKHX O0BEKTOB, IOHSITHI,
OTHOILICHUH MEXAY MOHATHUAMH, (POPMYyIHpPOBATH OIpEneNCHHUs IOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIN MPU3HAK KIacCU(PHUKALUU, OCHOBAHUS U1 0000IIEHHS U CPAaBHEHUS, KDUTEPUU
MPOBOAMMOTO aHAIN3a,;

® BOCIpPUHHMATh, (QOPMYIUPOBATH W MPEOOPa3OBHIBATH CYKACHHUS: YTBEPIUTEIbHBIE U
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

®  BBIIBIISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYUS B PaKTax, TaHHBIX,
HaOJIIOIEHUSIX U YTBEPXKACHUSX, Mpeylarath KPUTEPUU JUISl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIA;

e JleslaTh BBIBOABI C HCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIOUeHHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeNbCTBA MATEeMaTHYECKHX YTBEPKACHUH (IIpAMblE W OT IPOTHBHOIO),
NPOBOJAWTH CaMOCTOATENIFHO HECJIOXKHBIE —JIOKAa3aTeJbCTBA MaTeMaTHYeCKHX  (DaKToB,
BBICTPaWBaTh AapryMEHTAlMI0, NPUBOAMTH IPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KACHUs;

e BBIOMpATH COCOO pemieHus Y4eOHOH 3amaun (CpaBHMBAaTh HECKOJILKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HanOoJIee MOAXOAIIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPUEB).

Ba3zoBrble ucciienoparejbckue 1eiCTBHA:

® HCIOJBH30BaTh BONPOCHI KaK HCCIIENOBATENLCKUI WHCTPYMEHT IO3HAHUS, (HOPMYIHPOBATH
BOIPOCHI, QUKCHPYIOIINE MPOTUBOPEUHNE, TPOOIEMy, CAMOCTOSATENLHO YCTaHABINBATH HCKOMOE
U laHHOe, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIINI0, MHEHHE;

® POBOJUTH IO CAMOCTOSITENIEHO COCTABICHHOMY IUIaHY HECJIOKHBINA AKCTIEPUMEHT, HEOOJIbIIIOE
UCCIIEIOBAHNE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4ecKOr0 O0OBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXAY COOOM;

®  CaMOCTOATENFHO (OPMYJIUPOBAaTh OOOOLIEHHS M BBIBOJABI IO PE3yJdbTaTaM IPOBEAEHHOIO
HaOJII0IeHHSI, NCCIICAOBAHMS, OLIEHUBATD I0CTOBEPHOCTD ITOJIyYEHHBIX PE3YJIbTaTOB, BEIBOAOB U
00001IEeHNI;



MMPOrHO3UPOBATE BO3MOKHOC PA3BUTUC MPOLECCA, a TAKIKEC BbBIABUTIATh IMPCAIIOIOXKCHUA O €O
Pa3BUTHUH B HOBLIX YCJIIOBHUAX.

Padora ¢ nndopmanueii:

BBISIBIIITD HEJAOCTATOYHOCTh M HM30BITOYHOCTh WH()OPMAINH, NAHHBIX, HEOOXOIMMBIX IS
pelieHus 3a1a4uu;

BBIOWpaTh, AaHAJIM3UPOBATh, CHCTEMaTHU3WPOBAaTh W HHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (POPM MIpEICTaBICHNUS;

BEIOMpaTh (POpPMY TPEJCTaBJICHUS WHGOPMAIMM M WUIIOCTPUPOBATh pEIIaeMbIC 3aJauu
CXeMaMH, TharpaMMamu, WHOU TpaduKoil 1 MX KOMOMHAIUSIMU;

OIICHMBATh HAJAGKHOCTh HWHPOPMAIMHM MO0 KPUTEPUSM, NPEUIOKCHHBIM YYUTEICM WIIH
c(hOpMyITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE yHUBepCAJIbHBIE y4eOHbIe 1elCTBUS:

BOCHPUHUMATH U ()OPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSMH U LIEJISIMH OOIIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TMCBMEHHBIX TEKCTaX, 1aBaTh
IMMOACHCHUA 110 X0y pCUICHHUA 3ala4i, KOMMCHTUPOBATDH HOHy‘IeHHBII\/'I PE3YJbTAaT,

B XoJ/le OOCYXICHHS 3a/laBaTh BOMIPOCHl IO CYIIECTBY OOCYXTaeMOHl TEeMbI, MPOOIEMEI,
pemraemMoil 3a71a4n, BHICKAa3bIBaTh WICH, HAIICIICHHBIC HA TOMCK PEIICHHS, COIMOCTABISTH CBOH
CY)XICHUS C CY)KICHUSIMU APYTUX YYACTHHKOB JIHAora, OOHapyXKHBaTh Pa3Inuie M CXOACTBO
HO3UIINHI, B KOPPEKTHOH hopme (hOopMyIHpOBaTh pa3HOIIIACHS, CBOM BO3PAKCHUS;
MMpEACTaBJIATL PEIYJIbTAThl PCHICHUA 3aJadyu, OKCICPUMCHTA, HUCCICIOBAaHUA, IIPOCKTA,
CaMOCTOSITETIBHO BBIOWMpPATh (OpMAT BBICTYIUIGHHS C Yy4ETOM 3agad Mpe3eHTAllud W
0COOCHHOCTEW ayTUTOPHH;

MOHUMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIAHOM W WHAWBUAYAIBbHOW pabOTHI NpH
peuICHUN y‘-IC6HI)IX MaTEMaTHYCCKUX 3a1a4;

NPUHUMATH 11T COBMECTHON JIEATENFHOCTH, MJIAHUPOBATH OPTraHU3aLMI0 COBMECTHOH PabOThI,
pacrpenensTb BHIAbI PabOT, JOTOBapUBATHCA, OOCYXKIATh MPOIECC M Pe3ynbTaT paboThl,
000011aTh MHEHUS HECKOIBKHX JTIOCH;

y4acTBOBaTh B TPYNIOBBIX (opMmax padoThl (00CykIeHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYpMBl U JIPYTHE), BBHIMOIHATH CBOKO 4YacTh PadOTHl U KOOPAMHUPOBATH CBOU JACUCTBHS C
JNIPYTUMH 4ICHAMH KOMAaHbI, OIEHWBATh KA4e€CTBO CBOETO BKJIaJa B OOMMI MHPOAYKT IO
KpUTEPHSIM, cHOPMYITHMPOBAHHEIM YUYACTHUKAMH B3aHUMO/ICHCTBUSI.

PeryasiTuBHBIE YHHBEPCAJbHbIE yUeOHbIE TeHCTBUA
Camoopranu3aums:

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, ajJrOPUTM pEILICHUs 3a1aud (MM ero 4acTh), BHIOMpaTh
crnoco0 pemieHdnss ¢ Y4€TOM HMEIOIIUXCS PEcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUH C y4€TOM HOBOM MH(OpMAaLNH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

BIaJEeTh CIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTpOJI IIpollecca U pe3yibTaTa pelIeHUs
MaTeMaTH4YeCcKOH 3a/1auu;
MPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH pPEIIEHHWH 3a]add, BHOCHUTH
KOPPEKTUBBI B JICATENFHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
OIICHWBAaTh COOTBETCTBUE peE3yibTaTa MAEATEIHHOCTH TMIOCTABICHHONW IEMH M YCIOBHSIM,
OOBACHATH MPUYUHBI TOCTHKEHHS TN HEJOCTY)KEHNUS 1IeJTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
MPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATBI

K xoniry oOyuenus B 7 Kiaacce o0ydaromuics MOMYYHT CIESAYIOIIUE MPEMETHBIE PE3yIbTaThI:



Yucia ¥ BBIYMCIICHHUA

BbimonHATh, coyeTas yCTHbIE M IHUCbMEHHble HNpUEMBI, apupMeTHdeckue JeicTBus ¢
panroOHANIbHBIMU YUCIAMH.

HaxonuTh 3Ha4YeHHS YMCIIOBBIX BBIPAKCHWH, NMPUMEHSTHh PAa3HOOOpa3HbIE CIIOCOOBI U IPUEMBI
BBIYHMCIICHUS 3HAUCHUN APOOHBIX BBIPAKECHUH, CONEPKALINX OOBIKHOBEHHbIE U IECSITUYHBIE APOOH.

IlepexonuTs OT omHOW (HOPMBI 3amKCH YHceN K APYrod (mpeoOpa3oBHIBATh AECATHYHYIO POOH B
OOBIKHOBEHHYTO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECSITHIHYIO APOOBb).

CpaBHHBaTh U YHOPSIOUYMBATH PALMOHAJIBHBIC YHUCTIA.

OKpyTJIATh YHCTa.

BBINONHATE NPUKUAKY M OLIGHKY pE3ylbTaTa BBIYMCICHHH, OLIEHKY 3HAUYEHUH YHCIIOBBIX
BBIp)KEHUN. BBINOIHATE 1EHICTBUSA CO CTENEHSAMH C HAaTypaJlbHBIMH ITOKA3aTEISIMU.

[IpuMeHsTh NpU3HAKU NEIUMOCTH, PA3I0KEHHUE HA MHOKUTEIN HATYPAIbHBIX YHCEI.

Pemrate  npakTHKO-OPHEHTHPOBAaHHBIC  3aJadd, CBSI3aHHbIE C  OTHOLICHWEM  BEJIMYUH,
IPONOPLUOHAIBHOCTBIO BEIUYNH, IPOLIEHTAMU, HHTEPIPETUPOBATh PE3yJIbTAThl PEIIECHHS 33134 € yUETOM
OrpaHUYEHHMH, CBSI3aHHBIX CO CBOMCTBAMH PACcCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckne BbIpaKeHUs1

Hcnonb30BaTh aaredpandeckyro TEpMUHOIOTHIO M CHMBOJIMKY, IPUMEHATH €€ B IPOLIECCE OCBOCHUS
y4eOHOTO MaTepuana.

Haxonuts 3HaueHns1 OyKBEHHBIX BBIPKEHUI [IPU 33JaHHBIX 3HAYCHUSIX IIEPEMEHHBIX.

BoimonHATe mpeoOpa3oBaHUs LENOTO BBIPAKEHUS B MHOTOWIEH IPHUBEICHUEM IOIO0OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATS YMHOXKEHHE OJHOUYIEHAa Ha MHOTOWIEH M MHOTOYJIeHa Ha MHOTOWIEH, MPUMEHSTh
(bopMyIBI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyHIeCTBIISATh Pa3OKEHUE MHOTOWICHOB HA MHOXHTENIW C TOMOIIBIO BBIHECEHHS 32 CKOOKU
00111er0 MHOKHUTETIS, TPYIIIUPOBKH ClIaraeMbIX, IPUMEHEHUs (POpMyI COKpaIEHHOTO YMHOKEHUSL.

[Mpumensats npeoOpa3oBaHMsT MHOTOWICHOB AJISl PEHICHUS Pa3IM4YHBIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 pealbHON MPaKTUKU.

Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypalbHBIMH MOKa3aTelsIMU JUIsl TpeoOpa3oBaHHs
BBIPAKEHUH.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHeliHbIe YpaBHEHUS C OJTHOM NIEPEMEHHOMN, IPUMEHSIS IPAaBHIIA MIEPEX0JA OT UCXOJHOTO
ypaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YpPaBHEHHS.

[MpumensTs rpaduyeckre METO bl TIPU PEIICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[MonOupate mpUMepHl Map YHCEN, SBISIONIMXCS PEHICHHEM JMHEHHOTO YpaBHEHHS C JBYMS
TIePEeMEHHBIMU.

CTpouTh B KOOPAMHATHOH IJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C ABYMS TEpEMEHHBIMH,
MOJIB3YSCh TPa(UKOM, IPUBOJIUTH IPUMEPHI PEIICHHs ypaBHEHUSI.

Pemrath cucteMsl ABYX JIMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHUCIIEe TpapUUecKH.

CocTaBnaTe W peuiath JUHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHUH MO YCIIOBHIO
3a[a41, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M HOJTY4YEHHBII Pe3ysbTaT.

DOyHKIUH

U3o0pakaTh Ha KOOPAWHATHOW NPSAMON TOUKH, COOTBETCTBYIOILIHIE 3aJaHHBIM KOOPHMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBI, 3AMMCHIBATH YHCIOBBIE IPOMEKYTKH Ha aJredpandecKoM si3bIKeE.

OTMevaTh B KOOPIMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAMHATaM, CTPOUTH Ipaduku
nuHeHHbIX GyHKUuui. CTpouts rpaduk GyHKIUHU y = [X|.

OnwuchBaTh ¢ MOMOLIBIO PYHKIMHA H3BECTHBIE 3aBUCUMOCTH MEX/y BEIMUMHAMH: CKOPOCTb, BPEMS,
paccTosiHue, [IeHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paboTHI.

HaxonuTs 3HaueHne QyHKIMU 110 3HAYEHHUIO €€ apryMeHTa.

[lonumarp rpaduueckuii crmoco® mpeAcTaBICHUs M aHauu3a HH(pOpMalyu, H3BIEKaTh H
MHTEPIPETUPOBATh HHPOPMALHIO U3 TPAQHUKOB peasIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.



K koH1ly 00yueHus B 8 KJ1acce 00y4arOIIMNACS MOJIyYHUT CIECAYIOIINE IPEIMETHBIE PE3yIbTaTh:

Yucna ¥ BBIYUCICHUSA

Hcnone30BaTh HavallbHBIE IPEICTABIEHUS O MHOKECTBE NEHCTBUTEIBHBIX YUCEN JUISl CPABHEHHS,
OKpPYTJIEHUS W BBIYMCICHNHN, H300pakaTh JIEHCTBUTEIbHBIE YHCIIA TOYKaMU Ha KOOPIMHATHOM MIPSIMOH.

[IpumMeHsTh MOHATHE apU(PMETHYECKOTO KBAAPATHOIO KOPHS, HAaXOAWUTh KBAaApaTHbBIE KOPHH,
UCTIONIB3YSl IIPU HEOOXOOUMOCTH KaJIbKYJISITOP, BBINOJHATH NPEoOpa30BaHUs BBIPAKEHUH, COIEPIKAIINX
KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN.

Hcnonp3oBaTh 3anmucu OOJBIINX M MAJIBIX YHCEN C MOMOIIBIO NECSITUYHBIX OpoOeH U cTemneHe
yucna 10.

Anredpanyeckne BbIPpasKeHHUsI

[IpuMeHsTh MOHATHE CTENEHU C LIEJIBIM IOKAa3aTelIeM, BBIIOJHITH NIPeoOpa3oBaHMs BBIPAXKEHUI,
COJZIEPIKAIINX CTEIIEHH C LENBIM IT0KA3aTENEM.

BbINONHATE TOXXKIOECTBEHHBIE MPEe0Opa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE IIPABUI
JeHCTBUI HaJl MHOTOYJICHAMHU U alreOpandecKuMy ApOOsMU.

PacknansiBaTe KBaApaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[Tpumensares npeoOpa3oBaHUsl BBIPAKEHHH Ul PELICHUS Pa3IM4YHBIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHs 1 HepaBeHCTBA

Pemats nuHEiHBIE, KBaApaTHBIE YPaBHEHMs M paliOHAIBHBIE YPAaBHEHUS, CBOIAIIMECS K HHM,
CUCTEMBI IBYX YPaBHEHHI C JBYMs NIEPEMEHHBIMH.

IIpoBOIUTE MPOCTEMIINE HCCICAOBAHUS YPAaBHEHUM W CHCTEM YPaBHEHUN, B TOM YHCIE C
NpUMEHEeHueM rpaduveckux MpencTaBieHud (yCTaHABIMBaTh, MMEET JIM ypaBHEHHWE WM CHCTEMa
ypaBHEHUH pelIeHus, eClid UMEET, TO CKOJIBKO, U IIpoyee).

[TepexomuTh OT cIOBECHOW (POPMYTMPOBKH 3agaud K €€ anreOpanvdeckoil MOJIENH C MOMOIIBIO
COCTaBJICHUs] YPaBHEHUS WM CUCTEMBl YPaBHEHUMN, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJyYECHHBIN pe3yJIbTaT.

IIpuMeHATh CBOICTBa YHCIIOBBIX HEPAaBEHCTB MJIi CPAaBHEHHUS, OLIEHKH, pelaTh JIMHEHHbIe
HEpaBEHCTBA C OJHOW MEPEMEHHOW M HMX CHCTEMBI, J1aBaTh rpadUvecKyr0 WIUTIOCTPALUI0 MHOXKECTBA
peleHnit HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[ToHumMaTh W HCIONB30BATh (YHKIMOHAIBHBIC TOHSATHA W S3bIK (TEPMHUHBI, CHMBOJHYECKHE
0003HaYCHNs ), ONPEACIIATh 3HAUeHHEe (PYHKIIUH M0 3HAYCHUIO apTyMEHTA, OIIPeIeTIsITh CBOWCTBA (YHKIIUH
1o eé rpaduky.

Crpouts rpaduku deMeHTapHbIX QYHKINH BHIA:

y = k/x, y=x2,y =x3,y = x|, y = VX, OnichIBaTh CBONHCTBA YHCIOBO (YHKIMH 110 e& rpaduKy.

K xoniy oOyuenust B 9 kiaacce o0ydaromuics MOMYYHT CIAESAYIOIIUE MTPEeIMETHBIE PE3yIbTaThI:

Yucna v BBIYUCIEHAS

CpaBHUBATh U yIOPSIOUYNBAThH PallMOHATBHBIE M HPPAIMOHATIBHBIE YHCIIA.

BeimonHsaTe  apudMeTndyeckue JEWCTBUS C PAalMOHAILHBIMH YHCIAMH, COYeTash YCTHBIE H
MUCHbMEHHBIE TPUEMBI, BHITIOTHATH BBIYHCIEHHUS C UPPAIIOHAIBHBIMH YHCIIaMHU.

Haxonuts 3Ha4eHHs CTeneHe ¢ eTbIMU MMOKa3aTeIsIMA M KOPHEH, BBIYUCIISATh 3HAYCHHS YACIOBBIX
BBIPAKEHUH.

OKpyriiTh AEWCTBUTENBHBIE YWCIA, BBINOJHATH NPUKUAKY pPE3YyIbTaTa BBIYMCIEHHUH, OLEHKY
YHUCIIOBBIX BBIPAYKEHUI.

YpaBHeHNs ¥ HEpaBeHCTBA

Pemats nvHeliHBIE W KBaJpaTHbIE YPAaBHEHHS, ypaBHEHHs, CBOIIIIMECS K HHUM, MPOCTEHINNe
JIPOOHO-pAIMOHAJIbHBIC YPABHEHUS.

Pewate cuctemsl ABYX JIMHEWHBIX YPaBHEHU € IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUM,
B KOTOPBIX OHO YpaBHEHHE HE SIBIISETCS JINHEHHBIM.



PemaTts TekcTOBBIE 3a/1aun aNTeOpandecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS MU
CHCTEMBI IBYX ypaBHEHHH C ABYMS MEPEMEHHBIMU.

IIpoBomNUTE NPOCTEHIINE HCCIECIOBAHUS YPABHEHUH MU CHUCTEM YpPaBHEHWI, B TOM 4YHUCIE C
MpUMEHEHHEM TpadUUYecKuX IpeACTaBIeHUH (yCTaHaBIMBATh, MMEET JIM ypaBHEHHWE WM CHCTEMa
ypaBHEHUH pelIeHHns, €ClIi IMEET, TO CKOJIBKO, U TIpovee).

Pemats nuHElHBIE HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paKaTh peIlicHHe HEPAaBEHCTB Ha
YHUCIIOBOW TIPSIMOH, 3aIMCHIBATh PEIIEHHE C TOMOIIBIO CHMBOIIOB.

Pematp cucTeMpl ITHHEHHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIINE KBaJpaTHOE
HEPaBEHCTBO, M300pakaTh PEIICHNE CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MPSMOMA, 3aITUCHIBATH PEIICHUE C
MTOMOIIIBIO CHMBOJIOB.

Hcmonp30BaTh HEpaBEHCTBA MTPH PEMICHUH PA3TUYHBIX 3aad.

DyHKIUH

PacriozHaBaTh (QyHKIMM W3yYEeHHBIX BHUAOB. llOKa3piBaTh CXEMAaTHYECKH pACIOJIOXKEHHE Ha

KOOPJMHATHOM TIOCKOCTH rpadukoB GyHKimi Buaa: Y = kX, y =kx + b,y = k/x,y =ax2 + bx + ¢, y = x3,
y =X, y = [X|, B 3aBHCHMOCTH OT 3HaYeHNMIT KOS DUIHEHTOB, OIHCHIBATE CBOICTBA DYHKIHIL.

Crpouts 1 n300pa’kaTh CXeMaTHUECKH TpaUKky KBagpaTHYHBIX (PYHKIMHA, ONMMCHIBATH CBOMCTBA
KBaJIPAaTHYHBIX (PYHKIIUH 10 UX TpaduKam.

Pacno3naBaTh KBaApaTuuHyro (QYHKOMIO 1O (opmyse, MPUBOAUTH HPUMEPBl KBaIpaTHUHBIX
(GYHKIWIA U3 peabHON )KHU3HH, (PU3UKH, TEOMETPHUH.

YucJi0BbIe M0CT€10BATEIbHOCTH U MPOrPeccut

Pacno3naBaTh apuMETHUECKYIO H TEOMETPUUYECKYIO POIPECCHUU MPH PAa3HBIX CIIOCO0aX 3aJaHMs.

BbIIONHATE BBIYMCICHUS C HCIOAB30BaHHEM (QOPMyNT N-To ujleHa apupMeTHYECKOll u
T€OMETPUUYECKON MPOrpecCruid, CyMMbI IEPBBIX N YJIECHOB.

N300paxath 4eHbl OCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHON TJIOCKOCTH.

Pemate 3amaum, cBsi3aHHBIE C YHCIOBBIMU IOCIENOBATEIBHOCTSIMM, B TOM 4YHCIE 33434 W3
peabHOM KU3HU (C UCTIOIH30BAHUEM KaJIBKYIATOPA, MUGPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne H K-Bo 4yacos JuiekTpoHHbIE (HH(POBBIE)
anMeHOBaHHe Pa3/1eJioB H TeM MPOrpaMMbI

n/n Bcero KP IIP o0pa3oBaTejibHbIE pecypchl

1 Yucna v BEIYMCICHHUA. PanmoHansHbIE Yncia 25 1 Eggg%ﬁ?icﬁorﬁﬂ 415090

2 Anrebpandeckre BbIPaKCHUS 27 1 Eggg%ﬁ?icﬁorﬁﬂ 415090
bubanoreka [IOK

3 Vpasnenns u HepaseHCTBa 20 | 1 https://m.edsgn.ru/7f415b90
bubmnnoreka IIOK

4 Koopaunats! u rpaduku. OyHKIIMN 24 1 https://m.edS(])_E).ruﬂf415b9O
bubmuoreka LIOK

5 Tosroperne i 06obmeHHe 6 1 https://m.edsoo.ru/7f415b90

OBLIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOI'PAMME

8 KUIACC
N K-Bo yacoB DJlIeKTpOHHbIe (LM (ppOBbIE)
i HaumeHoBaHMe Pa3/IeJIoB U TeM MPOrPaMMBbI Beero | KP | TP oGpa3oBaTebHbIE PeCypChbl
bubmoreka IIOK
1 Uwucna u Beraucienus. KBaapaTHeie KOpHU 15 https://m.eds0o.ru/7f417af8
5 Yucia u BeraucieHus. CTENeHs ¢ HeIbIM 7 bubmuoreka IIOK
oKa3aTelieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BeipaxkeHust. KBaapaTHblit 5 1 Bubnunoreka [IOK
TPEXUWICH https://m.edsoo.ru/7f417af8
4 Anre0pandecKue BBIPAKEHUSI. 15 1 Bubnuoreka [IOK
AureGpandeckasi 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBa. KBanpaTHbie 15 1 Bbubnuorexa LIOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBAa. CHCTEMBI 13 Bbubnuorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
Bu6nmoreka IJOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.eds0o.ru/7f417af8
bubmuoreka IIOK
8  Pynxuun. OcHOBHbIC NOHATIA S https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
9 Oymxum. qucnosbie GyHKiHA ? https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
10 Hosropenne u 06obmenne 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MTPOI'PAMME




9 KJIACC

Ne K-Bo yacos JuiekTpoHHbIe (11 (POBLIE)
HaumeHnoBaHue pa3aesioB M TeM NPOrpaMMBbl
n/n Bcero | KP IIP | o0Gpa3oBaTeibHbIe pecypchl
1 Uwucna u Beruncnenus. JleicTBUTEeNbHEBIC 9 bubnunoreka [JOK
qpcia https://m.edso00.ru/7f419d08
2 YpaBHEHUS 1 HEPABSHCTBA. Y PaBHCHHS C 14 1 bubmmoreka [{OK
OJTHOM TTepEMEHHOMA https://m.edso0.ru/7f419d08
3 YpaBHenus n HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHU I https://m.edso0.ru/7f419d08
bubmmoreka [JOK
4 YpaBHeHUs 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds00.ru/7§419d08
bubmuorexa [IOK
> DynKumH 16 ! https://m.edso0o.ru/7f419d08
bubnuorexa LIOK
6 UrcnoBble IOCIEI0BATETHHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIHS 18 1 bubnmnoreka IJOK
3HAHUI https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0

[NPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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