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IHHOSACHUTEJ/IBHAS 3AIINCKA

Anrebpa sBisgeTCS OOHMM W3 OMNOPHBIX KypCOB OCHOBHOTO oOOIIero oOpa3oBaHWA: OHA
o0ecreyrBaeT U3y4eHUE IPYTUX JUCHUILTNH, KaK eCTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO LIUKJIOB,
e€ ocBoeHHE HEOOXOOMMO JUIs MPOAOIKEHUS 00pa3oBaHUs M B TOBCEAHEBHOW >KM3HU. PazButue y
00yJaronmXxcs HAyYHBIX MPEACTABICHUNA O MPOUCXOKACHUN M CYIIHOCTH anrebpandecknx aOCTpaKIni,
croco0e OTpaXCHUs MaTeMaTHYECKOW HAyKOH SIBICHHH M MPOLECCOB B NPHUPOJE U OOIIEeCTBE, POIH
MaTeMaTHYeCKOr0 MOZEIHPOBAaHUS B HAYYHOM IMO3HAHWU M B MPAKTHUKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KadeCTB MBIIIICHHS, HEOOXOMUMBIX ISl aJalTallii B COBPEMEHHOM
g poBoM obmiecTBe. M3yuenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHHsS HaOI0IaTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO
000CHOBBIBaTh CBOWM JEHUCTBHS W BBIBOIBI, (OPMYIHPOBaTh yTBepXKIeHHs. OcBOoeHHE Kypca ainreOpbl
obecreunBaeT Pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUINXCSA: OHHM HCIIONB3YIOT ACTyKTHBHBIE U
WHIYKTHBHBIE PacCyXIeHHs, 0000IIeHre U KOHKPETH3aLUIO, adcTparupoBanue u anainoruto. O0ydeHne
anreOpe MpenanoaracT 3HAYUTEIbHBIH 00bEM CaMOCTOSATENFHON NESTEIBHOCTH 00yUaIOIUXCsl, TOITOMY
CaMOCTOSITETTFHOE PEIIeHHE 3a]a4 ABJSAETCS pealiu3alueil qesTelIbHOCTHOTO IPUHIINTIA O0yYESHHUS.

B crpykType mporpamMmbl y4eOHOTO Kypca «AnrebOpa» aiisi OCHOBHOTO OOIIEro oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJep)KaTeNbHO-METOIUUECKUEe JHHUU: «Yucna W BBIYHCICHUSY,
«AnreOpanyecKkue BBIpAXKCHHUS», «YpaBHEHHs W HEpaBeHCTBa», «DyHkumm». Kaxkmas w3 >THX
COJIePKATENIbHO-METOIMYECKIX JIMHUN pa3BUBaeTCd Ha MPOTSHKEHHH TPEX JIeT W3y4YeHHs Kypca,
B3aUMOJICHCTBYS C JPYTUMH €ro JHHUSAMH. B Xoze wu3ydeHUs y4eOHOTO Kypca oOydaromumcs
MIPUXOAUTCS JIOTHUECKH PacCy>KAaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3TUM B
mporpaMmy y4e0HOTO Kypca «Anredpa» BKIFOYEHB HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO
BCEX OCHOBHBIX pasellax MaTeMaTh4eckoro oOpa3oBaHHS W  CIIOCOOCTBYIOLIME  OBJAJCHHIO
00y4aromuMucs OCHOB YHHBEPCAIBHOIO MaTeMaTHUecKoro si3bika. CopepikaTelbHON W CTPYKTYPHOM
0COOEHHOCTBIO YIeOHOTO Kypca «Anre0pay SIBISIETCS ero HHTErPUPOBAHHBIA XapaKTep.

Conepxxanue JTUHUM «YUucClia M BBIYUCICHUS» CIYKUT OCHOBOM ISl JANbHEMIIErOo U3y4ECHHS
MaTeMaTHKH, CIOCOOCTBYET Da3BHTHIO Y OOYYArOIIUXCS JIOTUYECKOTO MBIIUICHHS, (HOPMHPOBAHHIO
YMEHHsI TOJIE30BAThCS aITOPUTMAMHU, a TAKXKe MPHUOOPETEHHUIO MPAKTHYECKUX HABHIKOB, HEOOXOIMMBIX
JUTSL TIOBCETHEBHOW XW3HU. Pa3BUTHE TMOHATHSA O 4YKCIE HA ypPOBHE OCHOBHOTO OOIETro oOpa3oBaHUs
CBSI3aHO C pAlMOHANBHBIMH W HMPPAUOHAILHBIMU YUCIaMH, (OpPMUpPOBaHHWEM MPENCTaBICHHNA O
JEHCTBUTETIHHOM 4Hclie. 3aBeplIeHHe OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K CpelHeMy o0Iemy
00pa3oBaHHI0.

Conepxanue JIByX anreOpamyecKux JHMHUH — «ANreOpandecKkue BhIPOKEHHS» U «YPaBHEHUS U
HEpaBEHCTBA» CIOCOOCTBYEeT (OPMHUPOBAHWIO Y  OOyYarOIIUMXCS MaTeMaTHYeCcKOro —ammapara,
HEOOXOMMOTO ISl PEIIeHHsI 3a/1ad MaTeMaTHUKU, CMEKHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpazoBaHHS Y4YeOHBI MaTepuall TPYHNIUPYETCsS BOKPYT
palroHaNbHBIX BRIpAKEHUH. AlreOpa JeMOHCTPUPYET 3HAUCHHE MaTEMATHKHU KaK SI3bIKa JIJISl TIOCTPOCHHS
MaTeMaTHYECKUX MOJIEJeH, OIMCaHMs IPOIECCOB W SBJICHHWN pealbHOro Mupa. B 3amaum oOydeHus
anreObpe BXOMAT TakXKe [albHEWIee pa3BUTHE alTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIMMOro, B
YaCTHOCTH, JUIsl OCBOCHHUSI Kypca WHQOPMATHKH, W OBJAJCHHE HABBIKAMHU JICIYKTUBHBIX PACCYKICHHM.
[IpeoOpazoBaHne CHMBOJIBHBIX (OPM CIIOCOOCTBYET PpAa3BHTHIO BOOOpPaXKCHMsI, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copnepxanne (yHKIHOHANBHO-TpAQUUECKON JMHUM HAalENeHO Ha MONydeHHe OO0ydaromnMHUCS
3HAaHUH O (YHKIMAX KaK BaKHEWIEH MaTeMaTWYeCKOW MOMAEIH Ui OIMCAaHHWS U HCCIICIOBaHUS
Pa3sHOOOpPa3HBIX HPOLECCOB W SIBICHUI B Ipuponae M obmiecTBe. M3yueHHe maTepuana CIOCOOCTBYET
PasBUTHIO y OOYYarOIIMXCSl YMEHHsI HCIIONb30BaTh PAa3IUYHbIE BBIPA3UTEIbHBIE CPEIACTBA S3bIKA
MaTeMaTHKH — CJIOBECHBIC, CHUMBOJHYECKHE, TrpadUuecKkue, BHOCHUT BKJIaJ B (OpMHpPOBaHUE
NPEJICTABICHUI O POJIM MaTEMATHKU B Pa3BUTHHU IIUBUIM3ALUHN U KYJIbTYPHI.

CornacHo ydeOHOMYy IulaHy B 7-9 kiaccax H3ydaeTcs Y4eOHBIM Kypc «Aure0pay», KOTOPBIH
BKIIIOYAET CIIEIYIONIUE OCHOBHBIE Pa3Jielibl colepxanus: «Uucina W BBIYUCICHHSD», «ANTeOpandecKue
BBIPAKECHUSDY, «Y PABHEHHS U HEPABEHCTBAY», « DYHKIIUNY.

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



COJEPXAHUE OBYYEHUSA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIC M JIECSATHYHBIEC, MEPEeXod OT OAHOW (OpPMBI 3amucH Apobed K ApYrou.
IlonsiTHE panMOHAJIBHOTO 4YHWCNA, 3allUCh, CPAaBHEHHE, YIOPSINOYMBAHWE PAalUOHAIBHBIX YHCEIL
Apudmernueckre ASUCTBUS ¢ palMOHAIBHBIMHE YHCIaMu. PemeHue 3amad uM3 peanbHOW MPAKTUKU HA
4acTH, Ha Jpo0u.

CreneHp C HaTypajJbHBIM IIOKa3aTeNEM: ONpEAETCHUE, MpeoOpa3oBaHUE BBIPAKEHUNH HAa OCHOBE
OIIpeiesIeHHs], 3aNUch OonpmMX unces. [IpoleHTsl, 3anuch NPOLEHTOB B BUIE APOOM U ApoOH B BHIE
IIPOLIEHTOB. TpU OCHOBHBIE 3a/1a4U HA NIPOLICHTHI, PELICHUE 3a7a4 U3 pealbHOU IPAKTUKH.

IIpuMmeHeHne IPU3HAKOB AETUMOCTH, Pa3IoKEeHAE HA MHOKATENH HATYPAJIbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NIPsIMasi M 0OpaTHast IPOIOPLUOHAIBHOCTH.

Aare0panvecKkue BbIPaKeHHs

[lepemeHHblE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C TMepeMeHHOH. JlomycTumble 3HA4YeHUs
nepeMeHHbIX. [IpencTaBneHne 3aBUCMMOCTH MEXIY BEIMYMHAMU B Buae (Gopmyinsl. Beruucnenus mo
¢dopmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHH, TOXKICCTBEHHO paBHBIC BBIPAKCHUS, MpaBHia
npeoOpa3oBaHus CyMM U TpPOHM3BEICHHN, MpPaBWIa PACKPBITHS CKOOOK M TPHUBEICHHS TOJAOOHBIX
CIIaracMbIX.

CBOIICTBA CTETIEHU C HATYpaIbHbIM I1OKA3aTEIIEM.

Opnownensl ¥ MHOrowieHsl. CremeHb MHorowieHa. Cro)keHHe, BBIYMTAHUE, YMHOXKEHUE
MHOTO4IeHOB. POpPMyYIIBI COKPAIEHHOIO YMHOMKEHUS: KBaJIpaT CyMMBI M KBaJapaT pazHocTH. Popmyia
pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOWIEHOB HA MHOXKHUTEIH.

YpaBHeHNs 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBWja TNpeoOpa3oBaHUS ypaBHEHUS, PABHOCHILHOCTb
ypaBHEHUH.

JIuneliHOe ypaBHEHHE € OJHOM IEPEMEHHON, YUCIIO KOpHEH JIMHEWHOTO YpPaBHEHUs, PEILEHUE
JTUHEWHbIX ypaBHeHMHA. CoOCTaBlIeHHE YpPaBHEHHUH 110 YCIOBHIO 3a/Jauyd. PemreHme TEKCTOBBIX 3adad ¢
MTOMOIIIBIO YPABHEHHI.

JluneiiHoe ypaBHEHHE C ABYMS IEpEMEHHBIMH U ero rpaduk. Cucrema IByX JHMHEHHBIX YpaBHEHUH
C IBYMs TlepeMEHHBIMHU. PerieHue cUCTeM ypaBHEHHMH CIIOCOOOM MOJICTaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 33a4 C IIOMOIBIO CUCTEM YPaBHEHMIA.

DyHKIUA

Koopaunara Toukn Ha mpsMoil. UucioBble MPOMEXKYTKH. PaccTosHue Mexay ABYMs TOUKaMHU
KOOPJIMHATHOU MPsSIMOM.

IIpsmoyronpHast cucrema koopauHaT, ocu OX m Oy. AOcmucca W opAMHaTa TOYKH Ha
KOOpAMHAaTHOU miiockocTu. Ilpumeps! rpadukoB, 3amaHHbIX Gopmynamu. YTeHue rpaukoB peasbHBIX
3apucumoctedl. [lonstie ¢Qynkuun. ['padpuk ynkmum. CpoiictBa Qynkimid. JluneliHas GyHkuus, eé
rpaduk. I'paduk dyakiun y = |X|. [paduueckoe pemieHne TUHEHHBIX YPaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHECHHI.

8 KJIACC

Yucna v BbIYUCIEHUS

Ksagpathslit kopenp u3 uucna. [lonsitue 06 uppaunonansHoM yucie. [ecaTuunble NPUOTMKEHHS
UppanyuoHaNbHeIX yuced. CBolicTBa apu@METHYECKHX KBaJIPaTHBIX KOpHEH W WX NpPUMEHEHHUE K
MPeoOpa30BAHMUIO YNCIOBBIX BBIPAKEHUH M BEIYHCICHUAM. J[efiCTBUTEIbHBIE YHCITA.

Crenens ¢ LebIM NOKa3areneM 1 e€ cBoicTBa. CTaHAapTHAs 3alKch YUCa.

Anrebpandeckre BoIpaXeHUSIAITedpaniyeckie BbIpakeHust

KBagparHslii TpEXWIEH, pa3sIoKeHUE KBaPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpandeckas qpoOb. OCHOBHOE CBOWCTBO anreOpandeckoil npodu. CiokeHue, BBIYUTAHUE,
YMHOXXEHHE, JeeHue anreOpandeckux qpo0eii. PanronanbHble BeIpaskeHUS U UX ITpeoOpa3oBaHue.

YpaBHeHNS 1 HEpAaBEHCTBAY pABHEHHUS U HEPABEHCTBA

Ksangpatnoe ypaBHeHme, (opMmyia KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOASIIMXCA K IMHEHHBIM U KBaJpaTHBIM. [IpocTeiimne npoOHo-paluoHalbHbIe YpaBHEHHS.



I'paduyeckas MHTEpIPETALIUS YPABHEHUH ¢ IBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUI
¢ ABYMs IEpeMEHHBIMU. [IprMephl perieHus CUCTEM HEJTMHEHHBIX YPABHEHHUH € JBYMS IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoOoM.

HucnoBble HEpAaBEHCTBA M WX CBOMCTBA. HepaBeHCTBO ¢ OJHOM mepeMeHHOM. PaBHOCHUIBHOCTB
HepaBeHCTB. JInHelHbIe HEpaBeHCTBA ¢ OAHOU MepeMeHHOW. CHCTEeMbl JTMHEHHBIX HEPABEHCTB C OTHOU
MepEeMEHHOM.

OyHKIMN D YHKIMH

Ionstre dyakmun. O6IacTh onpeaeneHust 1 MHOXKECTBO 3HaueHNH (QyHKIuH. Crioco0b! 3a1aHus
GyHKIHIHA.

I'padux Qynkuun. Yrenue cBoiicTB QyHKuuu mo e¢ rpaduky. [Ipumepsl rpadukoB QyHKIMA,
OTPaXKAIOIUX PeATTbHBIE TPOLIECCHI.

OYHKINH, OMUCHIBAIOIINE MPSMYIO H 00paTHYIO TPOIMOPIHOHAIBFHBIE 3aBUCUMOCTH, HX TPaUKH.
Oynkuu Yy = X2,y = X3,y = VX, y=|x|. I'paduueckoe peiieHre ypaBHEHHIA 1 CUCTEM YPaBHCHUIA.

9 KJIACC

Yucaa 1 BbIYMCTCHUS

PanmonaneHble 4Mcia, HppandoOHANIbHBIE YUCIA, KOHEUHBbIE U OSCKOHEUHBIE JECATHYHBIC APOOH.
MHOeCTBO NIeHiCTBUTENBHBIX YHUCEN, JCHCTBHUTENLHBIE YHCIAa KaK OECKOHEUHBbIE JEeCATHYHBIC IPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBHTEIBHBIX YHCEN M KOOPAMHATHON
IpsIMOiA.

CpaBHeHUE JEHCTBUTEIBHBIX YUCEN, apu(METUIECKUE ICHCTBUS C ACHCTBUTEIBHBIMU YUCIAMH.

Pa3zMepbr 00BEKTOB OKPYKAIOIIET0 MHUPA, AITUTEIBHOCTD MPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmwxEHHOE 3HaYCHNE BEIMYMHBI, TOYHOCTh Npubmmkenus. Okpyrienue uncen. [Ipukunka u
OLICHKA Pe3yJIbTaTOB BEIYUCIIEHUH.

YpaBHeHNs ¥ HEPABEHCTBA

Jluneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOJAIINXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMi, CBOISAIIMXCS K KBagpaTHbIM. bukBagpatHoe
ypaBHeHue. llpumepbl pemeHuss ypaBHEHMM TpeTbell M 4YETBEPTOM CTENEHEW pas3lIoKEHUEM Ha
MHO>KUTEIIN.

Pemenne npoOHO-palMOHANBHBIX YpaBHEHMH. PelieHne TEKCTOBBIX 3ahad  anreOpanydyecKuM
METOJIOM.

YpaBHeHHe ¢ IByMsI IEpeMEHHBIMH U ero rpaduk. Pemenne cucteM ABYX JTMHEHHBIX YpaBHEHHN C
JIByMsl TIEpEMEHHBIMU. PerleHne cucteM ABYX YpaBHEHMH, OZHO W3 KOTOPBIX JIMHEMHOE, a APYroe —
BTOPO# creneHu. [ paduueckast MHTEpPIpETaIs CUCTEMbI YPaBHEHUH ¢ IByMsI IEPEMEHHBIMH.

Penrenue TeKCTOBBIX 3aj1au adredpandeckKuM CIIocoOOM.

YucnoBble HEpaBEHCTBA U MX CBOMCTBA.

Peuienne TMHENHBIX HEPABEHCTB C OJJHOM NepeMeHHOM. Penienne cucteM JTUHEHHBIX HEPABEHCTB C
onHOW mepeMeHHON. KBanmparHble HepaBeHcTBa. ['paduueckas wHTEprpeTanyss HEPaBEHCTB M CHUCTEM
HEPABEHCTB C IBYMS [IEPEMEHHBIMM.

OyHKUMNDYyHKIUH

Keanpatuunas pynkuus, e€ rpaduk u cBoiicta. [lapabomna, KoOpanHATHl BEPIIMHBI 11apaboJIbl,
0Ch CHMMETpPHH TapaboIbl.

Ipaduxu dyskmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = || , 1 ux cBoiicTsa.

Yucnosele nocnenoBaTenbHOCTHYHCIOBBIE OCTEI0BATeIbHOCTH U MPOrPeccuu

IloHATE YHWCIIOBOH TOCIEIOBATEIILHOCTH. 3ajaHWE TOCIEAOBATEILHOCTH PEKYPPEHTHOU
dbopmyoii u popmyIioii N-ro wiieHa.

Apudmernueckas u reoMeTpuueckas nporpeccud. @opmynbl N-ro wieHa apu(QMETHYECKOH H
T€OMETPUUYECKON IPOrPeCcCUii, CyMMBI IIEPBBIX N YJIEHOB.

MN3o0paxenne dneHOB apu(METHYECKOH W TeOMETPHYECKOH TMporpeccwii TOYKaMH Ha
KOOPAWHATHON IIOCKOCTH. JIMHENHBIN 1 SKCITOHEHIUANBHBIN pocT. CII0XKHBIE POLIEHTHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUsA IIPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTAaThl OCBOCHHUS MMPOrpaMMbI yUeOHOTO Kypca «Anredpay XapaKTepu3yIoTCs:

1) narpuoTnyeckoe BOCIUTAHME:

MPOSIBIEHMEM HHTEpeca K IPOLUUIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH, LEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHMKEHHSAM POCCHUMCKMX MAaTEMaTHKOB UM POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
WCTIOJIb30BaHHIO 3TUX JOCTIDKEHUH B IPYTHX HayKax ¥ MPHUKIATHBIX chepax;

2) rpa:xkaaHCcKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE !

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEW TpaKAaHWHA W peaju3allid ero Ipas,
MIPEJICTABICHHEM O MAaTEMaTHYeCKHX OCHOBaX (DYHKIIMOHHWPOBAHWS Pa3IUYHBIX CTPYKTYp, SBICHUH,
MPOIEAYP TPaKIAHCKOTO OOIIecTBa (HAIpUMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHHIO
3THYCCKUX HpO6IICM, CBA3AaHHBIX C IMPAKTHUYCCKUM MNPHUMEHCHUEM ILOCTI/I)KCHI/Iﬁ HAayKH, OCO3HaHHEM
BaAXXHOCTHU MOPAJIBbHO-3TUYCCKUX NPHUHIUIIOB B ACATCIbHOCTH y‘IéHOFO;

3) TpyA0OBOE BOCIIUTAHUE:

YCTaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B pELIEHUM MPAaKTUYECKUX 3aJad MaTeMaTH4ecKou
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOTo 00Opa3oBaHMs HA MPOTSHKCHUU BCEH YKU3HU
JUTSL YCHEITHOW mpodeccHoHaIbHON AESITEThHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHHW, OCO3HAHHBIM
BEIOOPOM M TIOCTPOSHHEM HWHIAMBHAYAIBHON TPASKTOPHH OOpa30BaHUS M JKM3HEHHBIX IUIAHOB C YUETOM
JMYHBIX HHTEPECOB U OOIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYecKoe BOCIIUTAHME:

CMOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO MATEMaTHYECKUX OOBEKTOB,
3aja4, pelIeHnH, pacCyKICHNN, YMEHHUIO BUIETh MaTeMaTH4YeCKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAY4YHOTO MO3HAHUS

OpHeHTaNuel B JesITEFHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHHA 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCJIOBECKA, IMIPUPOJALI U O6HIeCTBa, MOHMMaHUEM MaTeMaTH4YeCKON HayKH KakK
cepbl YeIOBEUYECKON JICATEILHOCTH, TANOB €€ Pa3BUTHUS M 3HAYMMOCTH IS Pa3BUTHS IIUBHIIN3AIIUH,
OBJIAJICHHEM SI3bIKOM MaTeMAaTHKH W MaTEeMaTHYECKOW KYJIBTypOW KakK CPEJCTBOM TO3HAHUS MHpa,
OBJIAJICHUEM MTPOCTEHITUMHI HaBBIKAMH MCCIIEIOBATENLCKOM IeSATEIIbHOCTH;

6) ¢usznyeckoe BocnuTaHue, (GOpMUPOBaHHE KYJBTYPbl 3A0POBbA M 3MOLMOHAJLHOIO
Oaaronmosyums:

TOTOBHOCTHIO TPUMEHATH MaTeMaTW4YeCKHe 3HAHWs B HMHTEPECax CBOETO 3/I0POBBS, BEICHUS
30pOBOTO 00pa3a >KHM3HM (340pOBOE MUTaHUE, COANAHCUPOBAHHBIA PEXKUM 3aHITHH W OTIBIXA,
perynsipHas usndeckass aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBBIKA pedIieKcHH, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TaKOT'o K€ MpaBa JAPYroro 4eiIoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpUEHTallMCW Ha TIPUMCHEHHE MATeMaTUYSCKMX 3HAHUW IS pemieHusl 3amad B o0jacTu
COXPAaHHOCTH OKPYXAIOMIeW Cpe/bl, TUIAHUPOBAHMS TIOCTYIKOB M OLEHKHA WX BO3MOXHBIX TOCIIEICTBUI
JUIS OKPYXAaloLIeH Cpeapbl, OCO3HAHUEM TJIO0AILHOIO XapaKTepa SKOJIOTHYECKUX MPOOJieM U IMyTed HX
pelIeHus;

8) aganTanus Kk M3MeHAIOIIMMCS YCJIOBUSIM COIMATbHON U PUPOAHOI cpeabl:

TOTOBHOCTBIO K JEHWCTBUSAM B YCJIOBHUAX HEONPEACIEHHOCTH, IOBBIIIEHHIO YpPOBHS CBOEH
KOMIICTECHTHOCTH 4Y€PE3 MPAKTHUCCKYIO ACATCIBHOCTb, B TOM YHCJIE YMCHHUE YUUTHCA Yy APYrux J'IIO)IGfI,
HpI/IO6peTaTB B COBMECTHOI1 ACATCIIbBHOCTH HOBBIC 3HAHUA, HABBIKU U KOMIICTCHIIUN U3 OIIbITa APYTUX;

HEOO0XOIUMOCTHIO B (POPMUPOBAHUM HOBBIX 3HaHUH, B TOM 4nciIe GOPMYIMPOBATH HICH, TOHSITHS,
runote3sl 00 OoOBeKTax M SIBICHHUSX, B TOM YHCIE paHee HEW3BECTHBIX, OCO3HABATH JEPHUINTHI
COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH, TUIAHUPOBAThH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TPEOYIONINI KOHTPMEDP, KOPPEKTHPOBATH IPUHUMAEMBbIE PEILICHUS U ACHCTBUS, POPMYIMPOBATH U
OIICHUBATH PUCKU U IMOCIICACTBUA, (1)OpMI/IpOBaTB OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NeiicTBHSA



Ba3oBble JJornueckue AeicTBHUA:

BBISABIISITH U XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMAaTHIECKUX O0OBEKTOB, TOHATHH,
OTHOLIEHUH MEXAY IOHSATHUAMH, (POPMYyIUpPOBATH OIpEneNCHHs IOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIN MPU3HAK KIaCCU(PHUKALNU, OCHOBAHUS I 0000IIECHNS U CPaBHEHUS], KDUTEPHH
IPOBOJIUMOTO aHANIN3a,

BOCIIPHHUMATh, (OPMYJIMPOBAaTh W MNpeoOpa3oOBBIBATH CYXKACHUS: YTBEPAUTEIBbHBIE U
OTpHLIATENbHbIEC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBIABIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTHBOpeunsi B (hakrax,
JAHHBIX, HAONMIOACHUSIX M YTBEPXKIACHUAX, NpeanaraTb KPUTEPUU JAJsl  BBISBICHHS
3aKOHOMEPHOCTEHN U POTUBOPEUUL;

JeNnaTh BBIBOABI C HCIONB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOUEHHUH, YMO3aKIYEHUI 10 aHAIOTUHY;

pa3buparh JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKIEHHWH (IpsMble W OT MHPOTUBHOIO),
NPOBOAWTH CaMOCTOATENIFHO HECJIOXKHBIE JIOKAa3aTeJbCTBA MAaTEMaTHYeCKHX  (DaKTOB,
BBICTPaWBaTh AapryMEHTAIMI0, TMPUBOAMTH IPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
CcOOCTBEHHBIE PaCCYKIACHHUS;

BBIOMpaTh croco0 penieHusi yaeOHOH 3ajaun (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHS,
BBIOMpATh HanOoJIee MOAXOAIIININ ¢ YYETOM CaMOCTOSITETIbHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKHE TeHCTBHA.

UCIIOJIb30BaTh BOMPOCHI KAK HCCIICAOBATEIbCKHI WHCTPYMEHT TMO3HAHUS, (OPMYJIUPOBATH
BOMPOCHI, (PHUKCHUPYIOIIHE MPOTHBOPEUHE, MPOOIEMy, CaMOCTOSTEIBHO YyCTAaHABIHBATH
HUCKOMOE U JTJaHHOE, ()OPMHUPOBATh THIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3HIIUI0, MHCHUE;
MPOBOJIUTH MO CAMOCTOSATEILHO COCTABIICHHOMY TUIAHY HECIIOKHBIN 3KCIIEPUMEHT, HEOOBIOEe
HCCJICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKIY COOOI;

CaMOCTOSTEIBHO (HOPMYJTHPOBATE OOOOIIEHUS W BBIBOJABI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIFOICHHS, UCCIICIOBAHMS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB
1 000O0IIEHHI;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH MPEIIOJI0KEHUS O €ro
PasBUTHH B HOBBIX YCJIOBHSIX.

PaGora ¢ nundopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH WH(OPMAIMH, JAHHBIX, HEOOXOJUMBIX IS
pEIIEeHuUs 3a4a4H;

BBIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBaTb U HHTEPIPETHPOBaTH HMHGOPMALHIO
Pa3INYHBIX BUJIOB U (OPM TIpE/ICTABICHIS

BbIOMpaTh (opMy mpencTaBieHus MHGOOpPMALMH M WUIIOCTPUPOBATH pELIaeMbIC 3aa4yH
CXEeMaMH, IuarpaMMaMu, HHOM rpa Kol 1 UX KOMOUHAIUSIMH;

OLICHUBATh HAJ&KHOCTh WHGPOPMAIMU 10 KPUTEPHSM, TMPEIUIOKEHHBIM YYUTENleM WIIH
c(hOpMyIHPOBaHHBIM CAMOCTOSTEIBHO.

KOMMyHI/lKaTI/lBHBIe YHUBEpPCAJIBbHBLIC yqeﬁmﬂe )IeﬁCTBHﬂ:

BOCHPUHUMATh W (OPMYJIHPOBAThH CYXKJCHHS B COOTBETCTBUM C YCIIOBHUSMH M LEJISIMH
O6IIICHI/I$I, SICHO, TOYHO, I'paMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHCHMCHHBIX
TEKCTaX, JaBaTh IIOSICHEHUS O XOAy peIICHHs 3aJayd, KOMMEHTHUPOBATh IOJyYCHHBII
pe3yJibTar;

B XoJe OOCYXICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MpPOOJIEeMBI,
pemaeMof/'I 3aaa4y, BBICKA3bIBaTh UJCHU, HAICJICHHBIC HAa IMMOUCK PEHICHUA, COIIOCTABIATE CBOU
CYXKICHUS C CY)KICHUSMH JIPYTHX YYaCTHUKOB JIUAJOra, OOHApyKHBATh Pa3In4ue ¥ CXOJCTBO
HO3UIIMHI, B KOPPEKTHOU hopme (pOopMyIHpOBaTh pa3HOIIIACHs, CBOM BO3PAXKCHUS;
NPEICTABIATh PE3yJNbTaThl pEIICHHs 3aJadyd, SKCIIEPUMEHTa, MCCICIOBaHMs, NPOCKTa,
CaMOCTOSTECIIBHO BBI6I/IpaTB Q)opMaT BBICTYIUICHHA C y‘-IéTOM 3aga4 INpE3CHTaAlu U
0coOeHHOCTeH ayIMTOPHU;

HOHUMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIMBUIYaJbHOW pPabOTBHI IpU
peLICHNH y4eOHbIX MATEMAaTHUECKHX 33713y,



® TpUHUMATh IIe]Ib COBMECTHOHM JEATENbHOCTH, IUIAHUPOBATH OpPTaHU3AI[MI0 COBMECTHOM
paboThI, pacrpeneniaTb BHAB pabOT, MOTOBapWBATHCS, OOCYXHAaTh MPOIECC M Pe3yibTaT
paboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;

e y4YacTBOBaTh B TPYIIOBBIX (popmax paboTsl (0OCyXKmeHus, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI ¥ JIPYTHUE), BBHINOIHATH CBOI 4acTh pabOThl U KOOPAWHUPOBATH CBOU JEHCTBUS C
JIPYTMMH 4JICHAMU KOMAaHIIbI, OICHHBATh KAaueCTBO CBOETO BKJIaja B OOIIMIA MPOIYKT II0
KpUTEpHUsIM, CPOPMyITHPOBaHHBIM YIaCTHUKAMH B3aNMOICHCTBUS.

PerynasiTuBHbIe yHMBepcaJibHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

®  CaMOCTOSTEIBHO COCTAaBJIATH IUIAH, aTOPUTM DPEUICHHS 3a1adyul (WIM €ro 4acTh), BIOMPATh
croco® pemieHUs ¢ Y4YETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATH BAPHUAHTHI PEUICHUN ¢ YIETOM HOBOI HH(OpMAIny.

CaMOKOHTPOJIb, YMONIMOHAILHBI HHTEJIJIEKT:

® BIANETh CIOCOOAMH CAaMOMIPOBEPKH, CaMOKOHTPOJS TpoIecca M pe3yibTaTa pelieHHs
MaTeMaTH4YeCcKOM 3aJ1auH,

e IPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTb IIPU PELICHUU 3a0a4d, BHOCUTH
KOPPEKTUBHI B JIEATENILHOCTh HA OCHOBE HOBBIX OOCTOSTENBECTB, HAWJACHHBIX OIIHOOK,
BBIABJIEHHBIX TPYAHOCTEM;

® OIICGHWBaTh COOTBETCTBHE pE3yJbTaTa AEATENbHOCTH TIOCTABICHHON 1€MW ¥ YCIOBHSIM,
O6’b$ICH5[TI) IMPUYXHBI JOCTHXXCHHA WKW HCAOCTWIKCHHUA MCJIHM, HaXOJIUTh OHII/I6Ky, JaBaThb
OIIEHKY TTPHOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kiaacce 00ydarOmIUIACs MOMYUYHT CIASAYIOIIUE TPEIMETHBIE PE3yIbTaThI:

Yucna v BBIYUCICHAS

BoimonHATe, coyeras YCTHblE M IUCbMEHHBIE MPUEMBI, apu(MeTHUecKue MACHCTBHA C
paloHaIbHBIMH YHCIIAMHU.

HaxonuTh 3Ha4YeHHS YMCIIOBBIX BBIPAKEHHWH, NMPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI U HPUEMBI
BBIYMCIICHNS 3HAUEHUI APOOHBIX BBIPAKECHUH, COJIEPKALINX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH.

[MepexoauTh OT omHOW (OPMBI 3aMMKCH YUCEN K Apyroi (mMpeoOpa3oBHIBATh JCCATHYHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JICCATHYHYIO IPOOD).

CpaBHUBATH U yNOPSIOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyTyIsITh YHCTA.

BeIMONHATS NPUKUAKY W OLEHKY pe3ysibTaTa BBIYMCICHHM, OLIEHKY 3HAY€HWH UHCIOBBIX
BBIp)KEHUN. BBIMOIHATE 1€fiCTBUS CO CTENEHSAMH C HATYypaJIbHBIMU ITOKa3aTEIsIMU.

ITpuMeHATh NPU3HAKH JETUMOCTH, PA3I0KEHIE HA MHOXKHTEIN HATypaJIbHBIX YHCEIL.

Pemars mpakTUKO-OPHEHTHUPOBAaHHBIE  3a/ladyM, CBS3aHHBIE C  OTHOIIEHWEM  BEJUYMH,
NPONOPLUOHAIBHOCTHIO BEJIWYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3yJbTaThl PEIICHHUS 3a4ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anreOpandeckyrd TEPMUHOJIOTHMIO M CHMBOJIMKY, TPUMEHSTH e€ B Ipoliecce
OCBOEHHMS y4eOHOTr0 Marepuaa.

Haxonuts 3HaueHns1 OyKBEHHBIX BBRIPAKEHHUM MTPH 33JaHHBIX 3HAYEHHUSIX IEPEMEHHBIX.

BrimonHATe TpeoOpa3oBaHMs 1EIOTO BBIPAXEHWS B MHOTOWIEH TPUBEICHHEM IOJIOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BhINOMHATE YMHOXKEHHE OAHOYJIEHA HA MHOTOWIEH W MHOTOWIEHa Ha MHOTOWIEH, MPUMEHATH
(bopMyIIBI KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCymIecTBIATh Pa3oKEHHE MHOTOWIEHOB HAa MHOXXHUTENH C ITOMOIIBIO BBHIHECEHHUS 32 CKOOKHU
00111er0 MHOKUTEJIS], TPYIIITUPOBKH CIIaraeMbIX, IPUMEHEHUs (POpMyYJIT COKPAIIEHHOTO YMHOKEHUSI.

IIpumensTh mpeoOpa3oBaHMS MHOTOUYICHOB JUIS PEIICHHS Pa3IMYHBIX 3a]ad4 M3 MaTeMaTHKH,
CME)XHBIX TPEIMETOB, U3 PEATbHOMN MPaKTHUKH.

Hcnonp3oBaTh CcBOMCTBA CTEMEHEHl ¢ HATypaJbHBIMH IOKa3aTelsiMU JJsl  [peoOpa3oBaHUA
BBIPaXKEHHH.

YpaBHeHHsl M HepaBeHCTBA



Pemate nuHeiHbIe ypaBHEHUS C OJJHOM NMEPEMEHHOM, TPUMEHSIS MpaBuiia Mepexo/ia OT UCXOJHOrO
YPaBHEHHUS K PABHOCHIIBHOMY eMy. IIpoBepsTS, SIBIAETCS JIN YACIO KOPHEM YPABHEHUS.

[TpumensaTs rpaduyeckre METOIbl IPU PEILICHUN TUHEHHBIX YPAaBHEHUH U UX CHCTEM.

[MonOupate mpuUMepsl Map YHCEN, SBISIOUIMXCS PEUICHHEM JMHEHHOrO YpaBHEHHS C JBYMS
MIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaUK JUHEHHOIO ypaBHEHHUS C ABYMsI II€PEMEHHBIMH,
MOJIB3YACH TPa)UKOM, IPUBOJUTH IPUMEPHI PELICHHs ypaBHEHUSI.

Pemrate cucteMbl ABYX JMHEHHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMH, B TOM 4HCie rpadUuecKu.

CocTaBisATh M pemarh JUHEHHOE ypaBHCHHME WM CUCTEMY JMHEHHBIX YpaBHEHHUIl 1O YCIIOBHIO
3aJa4M, HTHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H MOTYYEHHBIN pe3ysIbTar.

DOyHKUNH

W300pakaTh Ha KOOPAWHATHON IPSMON TOYKH, COOTBETCTBYIOIUE 3aJaHHBIM KOOpJHHATAM, JIy4H,
OTPE3KH, HHTEPBAJIbI, 3AMKCHIBATH YHCIOBBIC IPOMEKYTKH Ha aluredpandeckoM si3bIKe.

OTMe4aTh B KOOPIMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Tpaduku
TUHEWHBIX QyHKIH. CTpouTh rpaduk QyHKIHA Y = |X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH H3BECTHBIC 3aBHCUMOCTH MEXAY BEIMYMHAMH: CKOPOCTH,
BpEMs1, paCCTOSIHUE, [IEHa, KOJTMYECTBO, CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuts 3HaueHne QyHKIMHU 110 3HAYCHHUIO €€ apryMeHTa.

Ilonumate rpaduueckuii crnoco0d NpeACTaBIeHUS W aHauu3a HHOOpMALWH, W3BIEKATh H
WHTEPIPETUPOBATh HHPOPMAIHIO U3 TPAQHUKOB peaIbHBIX MTPOIIECCOB U 3aBHCUMOCTEH.

K koHIty 0oOydeHus B 8 ki1acce 00y4JarONIUICs MOJIYUYHUT CICAYIOUIUE TPSIMETHBIC PE3YJIbTATHI:

Yucaa 1 BbIYMCTCHUS

Hcnonp3oBaTh HayalbHbIE MPEACTABICHHUS O MHOYKECTBE NEHCTBUTEIBHBIX YHCEN U1 CPaBHEHUS,
OKpYTJICHUS U BBIYHUCIICHUH, N300paxaTh ACHCTBUTENHHBIC YUCTA TOYKAMH Ha KOOPAWHATHOM MPSIMOH.

[lpumeHATs HOHATHE apU(METHYECKOTO KBAaIPAaTHOI'O KOPHS, HAaXOAWTh KBaIpaTHbIE KOPHH,
UCIIONIBb3YS] IPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHATh NPEoOpa30BaHUs BBIPAKEHHUH, COOEPIKAIINX
KBaJlpaTHbIe KOPHHU, UCTIONb3Ys CBOICTBAa KOPHEH.

Hcnionp3oBaTh 3anucu OONBIIUX M MallbIX YHCENI C TIOMOIIBIO JICCATHYHBIX APOOCH M CcTereHer
yucna 10.

AaredpanvecKkue BbIPaKeHHs

[TpuMeHATh MOHSATHE CTENEHU C IENbIM MOKa3aTeleM, BBIIOIHATh MPeoOpa3oBaHusl BhIPAKECHHIH,
COJIEPIKAIIMX CTENEHH C LEJBIM IT0KA3aTENEM.

BhINONHATE TOXIECTBEHHBIE NPe0Opa3oBaHMs PALMOHANBHBIX BBIPAKEHHWH Ha OCHOBE MPaBUII
JIeHCTBUI HA/l MHOTOYWJICHAMH U alTreOpanuecKiuMU JAPOOSMHU.

PacknanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOXKHUTEH.

[Tpumenats npeoOpa3oBaHMs BBIPRKEHUM [UIA PELICHMS PA3IUYHBIX 3a7a4 W3 MaTeMaTHKH,
CME)XHBIX MIPEIMETOB, U3 pPEaTbHOMN MPaKTUKU.

YpaBHeHNs 1 HEPABEHCTBA

Pemats nuHEiHBIE, KBaApaTHBIE YpaBHEHMs M pallIOHAIBHBIE YPAaBHEHUS, CBOIAIIMECS K HHM,
CHCTEMBI JIBYyX YPaBHEHUH C JBYMsI IE€PEMEHHBIMU.

IIpoBOINUTh TPOCTEHIINE HCCIEIOBAHUS YPAaBHEHUH M CHUCTEM YpPaBHEHWI, B TOM 4YHUCIE C
NpUMEHEHUEeM Trpaduvyeckux MpeacTaBieHud (yCTaHABIMBaTh, MMEET JIM ypaBHEHHE WM CHUCTEMa
YpaBHEHUH peIIeHHs, €CJIM UMEET, TO CKOJIBKO, U TIPOYee).

[lepexoauTs OT clOBeCHOH (QOPMYITUPOBKH 3a/laud K €€ anreOpanmdeckoil MOJAeNIH ¢ TOMOUIBIO
COCTaBJICHUSI YPaBHEHUS MM CUCTEMBI YpaBHEHMH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIyYE€HHBIA Pe3yibTar.

IIpuMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB [UIS CPaBHEHHS, OIICHKH, pEIIaTh JIMHEHHBIC
HEpaBeHCTBA C OJHOW IMEPEMEHHOW M HMX CHCTEMBbI, JIaBaTh IpadUyecKkyro WIIFOCTPAIUI MHOXECTBA
pEIIEHUI HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHN

[MoHnmath W WCMONBL30BaTh (DYHKIIMOHAIBHBIC IOHATHS M SI3BIK (TEPMUHBI, CHMBOIUYECKHUE
0003HaYeHHUs1), ONpelesATh 3HaueHHe (QYHKIUU 10 3HAUYCHHWIO apryMeHTa, OIpeIelsiTh CBOMCTBa
¢dyHKIMH 110 €€ TpaduKy.

Crpouts rpadvKu dJIEMEHTAPHBIX (DYHKITHI BHIA:

y =k/X,y = X2,y =x3,y = x|, ¥ = VX, ONHCBIBaTH CBOMACTBA IHCIOBOI (yHKIHH 10 e& rpaduKy.



K koH1ly 00yueHUs B 9 Kkj1acce 00y4arOIMNACS MOJIyYUT CIEAYIOIINE IPEIMETHBIE PE3yJIbTaThl:

Yucna v BBIYUCICHUSA

CpaBHUBaTh U YIOPSI0UYHNBATh PALlMOHATBHBIE U HPPALIMOHATIBHBIE YHCIIA.

Bomonuate apudmMeTHyeckue OEHCTBUS C palMOHANBHBIMUA YHUCIAMH, COYeTas YCTHBIE H
MUCHbMEHHBIE IPUEMBI, BBITTOJIHATH BBIYMCIECHHUS C UPPALMOHAIBHBIMY YHCIIAMU.

Haxonute 3HaueHWs] cTeNeHEW ¢ ILEeNbIMA IOKAa3aTelsIMH M KOPHEW, BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyrisiTh AEHCTBUTENBHBIC YHCIA, BBIIONHATH HNPUKUAKY pe3yJbTaTa BBIYMCICHUH, OLEHKY
YHCIIOBBIX BBIPAYKECHUIA.

YpaBHeHHd U HEpaBeHCTBA

Pemwats sMHENHBIE W KBaJApaTHbIE YPAaBHEHHWs, YPaBHEHUS, CBOJMAIIMECS K HUM, IPOCTEHIINE
JIpoOHO-palOHATIbHBIE YPaBHEHUS.

Pemate cucTeMBl OBYX JMHEWHBIX YpaBHEHHM € JBYMsI NEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISACTCS JIMHEUHBIM.

Pemate TekcTOBBIC 3a1aun anreOpandeckuM CrocoOOM € MOMOIIBIO COCTABIICHUS YPABHEHUS HIIH
CUCTEMBI IBYX YPaBHEHUH C JBYMsI IEPEMEHHBIMH.

IIpoBOIUTE MPOCTEHIINE MCCIECIOBAaHUS YPABHEHUNM U CHCTEM YPAaBHEHMH, B TOM 4YHUCIE C
IpUMEHEHUEM TrpaduiyecKux MNpencTaBIeHUN (YCTaHABIMBaTh, MMEET JIM ypaBHEHHE WIM CHUCTEMa
YPaBHEHUH pEIIEHHUs], €CJIM UMEET, TO CKOJIBKO, U TIPOYEe).

Penrath nuHeiliHbIe HEPaBEHCTBA, KBapaTHBIC HEPABEHCTBA, N300paXKaTh pellicHHE HEPaBEHCTB Ha
YHUCJIOBOM IPSIMOM, 3aIIUCHIBATh PELICHUE C IIOMOLIbIO CUMBOJIOB.

PemaTte cuCTEMBI JIMHEMHBIX HEPAaBEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIOIIKE KBaJpaTHOE
HEPaBEHCTBO, N300paXaTh PelICHNE CHCTEMBl HEPABCHCTB HA YMCIIOBOU MPSIMOIA, 3aITUCHIBATh PEILICHUE C
MIOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA IIPH PEIICHUH PA3IMYHBIX 3a/1a4.

DyHKIUA

PacnoznaBath (yHKIMU H3Y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHYECKH pAacIONIOKEHHE Ha
KOOPIMHATHOM TUIOCKOCTH rpaukoB GyHKImi Buma: Yy = Kx, y =kx + b,y = k/x,y=ax2 + bx +c,y =
X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaueHHI KOIDPHIUEHTOB, OMHCHIBATH CBOMCTBA ()YHKIIHIA.

CTpouth U H300pakaTh CXEeMaTHUECKH TpadUKy KBaJpaTHYHBIX (PYHKIMIA, OMMCHIBATH CBOHCTBA
KBaJ[paTHYHBIX (QYHKIUH 110 UX TpaduKaM.

Pacno3naBaTh KBaApaTuuHyr (QYHKUUIO 1O (opMmyse, NPUBOAUTH HPUMEPHI KBaIpaTHYHBIX
GbyHKUMI U3 peanbHOM XKU3HH, (PU3UKH, TEOMETPHUH.

Yucii0BbIe MOCTEA0BATEBHOCTH M IIPOrPecCuu

Pacnio3naBaTh apu(METHYECKYIO M TEOMETPUUYECKYIO IPOIPECCHUU MPH Pa3HbIX CIIOCO0aX 3aJaHMs.

BbIONHATE BBIYMCICHUS C HCIOAB30BaHWEM (OpMyNn N-ro wieHa apuMETHYECKOH W
reOMETPUYECKOM NPOTPECCUI1, CYMMBI IIEPBBIX N YWICHOB.

N306paxatp wieHsl OCIeI0BAaTEIFHOCTH TOYKAaMH Ha KOOPAWHATHON TUIOCKOCTH.

Pemats 3amaun, CBA3aHHBIE C YHCIOBBIMH IOCIEAOBAaTEIBHOCTSIMH, B TOM YHUCIIE 3aladdl U3
peanbHOH KU3HH (C UCTIONIL30BAHNEM KaIBKYISATOPa, IUPPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne o/ HanMeHoBaHue pa3jaeioB U TeM KosmuectBo yacoB DJIeKTpOHHBbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE
h NpOrpaMMbl Bceero pecypchbl

1 j;lg;: M BLITHCIICHHS. PalLFORATEHEIE 25 bubnuoreka L{OK https://m.edsoo.ru/7f415b90

2 Anredpandeckre BEIPaKEHUS 27 bubmmoreka ITOK https://m.edsoo.ru/7f415b90

3 YpaBHEHHsI U HEPABCHCTBA 20 bubaunoreka I{OK https://m.edsoo.ru/7f415b90

4 Koopaunatsl u rpaduku. OyHKIun 24 bubnunoreka I{OK https://m.edsoo.ru/7f415b90

5 [ToBTOpeHHe 1 0000IICHIE 6 bubnunoreka 1{OK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102
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8 KIIACC

HaunMeHoBaHue pa3jaeioB U TeM

KoanuecTBo yacoB

JulekTpOoHHBIE (LM(POBLIE) 00pa3oBaTeJIbLHbIE

Ne n/m
NporpaMMbl Bceero pecypcsl
1 E:;If; u Berancnenus. Ksajparusie 15 Bubmnoreka ITOK https://m.edsoo.ru/7f417af8
2 Hucna u phraucaeHm. Crenens ¢ 7 bubmoreka ITOK https://m.edsoo.ru/7f417af8
IEJIBIM TTOKa3aTesIeM
3 AJITEOPAMIECKHC BLIDDKCHNA. 5 Bubmorexa LJOK https://m.edso0.ru/7f417af8
KBanpatHbiit TpéxusneH
4 AJIre0panteckue BLIPDKCHUA, 15 Bbubanoreka ITOK https://m.edsoo.ru/7f417af8
Anrebpandeckast ApoOb
5 YPABHCHMS 1 HCPABCHCTBA. 15 Bubmnoreka ITOK https://m.edsoo.ru/7f417af8
KBanparHble ypaBHeHUs
6 ypaBHeHHf[ M HEPaBEHCTRA. CHCTeMEI 13 bubmmoreka ITOK https://m.edsoo.ru/7f417af8
YpaBHEHUU
7 VPABHCHH H HEPABCHCTBA, 12 bubmuroreka ITOK https://m.edsoo.ru/7f417af8
HepageHnctBa
8 Oyukiun. OCHOBHBIE MTOHSTHSI 5 bubmmoreka ITOK https://m.edsoo.ru/7f417af8
9 Oyukiwmn. YucaoBbie QyHKITHH 9 Bbubmmoreka ITOK https://m.edsoo.ru/7f417af8
10 [ToBTOpeHHe 1 0000IICHHE 6 bubmunoreka I{OK https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne n/m HaunMeHoBaHue pa3aejioB U TeM KosmuecTBo yacos DJIeKTpOHHbIE (M (ppoBbIE)
B MPOrpamMmblI Bcero o0pa3oBaTeJibHbIE PeCypChbl
1 :I;CCJJ;; ¥ BEIMHCIICHHA. JICHCTBHTEILHbIC 9 Bbu6mmoreka LIOK https://m.edsoo.ru/7f419d08
2 ypaBIjeHm 11 HICpaBereta. Y paBHCHHS C 14 bubnuoreka L{OK https://m.edsoo.ru/7f419d08
OJTHO# TIepeMEeHHOU
3 yPaBHeHHfI M HepaBeHCTBa. CHCTCMEI 14 bubnunoreka 1{OK https://m.edsoo.ru/7f419d08
ypaBHEHHI
4 VpaBuenwus u HepaBeHcTBa. HepaBeHcTBa 16 bubmmoreka ITOK https://m.edsoo.ru/7f419d08
5 DyHKIUU 16 Bubanoreka ITOK https://m.edsoo.ru/7f419d08
6 UKCI0BEIE MOCIIEA0BATEIBHOCTH 15 Bbubanoreka IIOK https://m.edsoo.ru/7f419d08
7 [osTopene, obodmernte, 18 Bu6anorexa [IOK https://m.eds00.ru/7f419d08
CHCTeMaTH3aIlHsl 3HAHUH
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