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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3yuyeHue JIpyrux AUCLUILIMH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIMMO AJIS MPOJOJKEHUSI 00pa30BaHMs U B IOBCEIHEBHON >KHU3HH.
PazButne y oOydvamomuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INPUPOAE U OOLIeCTBE, pOJM MATEMaTHYECKOr0 MOJAEIUPOBAHHUS B HAay4YHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OCcBOeHUE Kypca aireOpbl odecrneunBaer
pasBUTHE JIOTHYECKOTO MBIIIJICHUS OOYYalOUIMXCS: OHM HCHOJB3YIOT JIEAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINTIA O0YJIEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTebHO-METOANYECKHX JIMHUI pa3BUBACTCSA HA MPOTSHKEHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo1e n3yueHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B porpaMMy y4eGHOro Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOH 0COOEHHOCTBhIO Y4eOHOro Kypca «Anredpay» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOopMHPOBAHUIO YMEHMsI MOJb30BAThCS AITOPUTMAMM, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIBHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHCIE. 3aBEpIICHNE OCBOCHUS YHCIOBON
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO ISl pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yuyeOHbI  MaTepuang TIpyNIUpYyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK S3bIKa JUTS MOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTIHMCAHWMsI TIPOIECCOB U SIBIICHUH peabHOro Mupa. B 3amaun oOyueHus anreOpe BXOISAT TakkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCS YMEHHUsS HCIIOJIBb30BAaTh Pa3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOoMy Iutany B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 dacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXOoa OT OAHOM (QopMbl 3ammcu Apodei K
npyroi. IloHsTHE palMOHaIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypajlbHBIM IOKa3aTEJIEM: ONPEIEIICHNE, IPE0Opa30BAHNE BBIPAKEHUI Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IIPAKTUKHU.

[TpumeHeHre NPU3HAKOB IEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYpaJIbHbBIX YU CEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpHowieHbl 1 MHOrouwieHbl. CreneHb MHOrounaeHa. CiioKeHHe, BBIYMUTaHUE, YMHOKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHMs, IIpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JluneliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH U ero rpadpuk. Cuctema JIBYX JTHMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NPOMEXYTKH. PaccrosHue Mexny AByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopawHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocted. [lonsartue ¢ynkumuu. ['padpuk  ¢ynkumu. CpoiicTBa  (QyHKIMIA.
Jluneitnas QyHkums, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC



Yuciia 1 BBIYMCICHUSA

KBanpatHelii kopeHb u3 uuncna. Ilonstue 00 wuppamuoHanbHOM uyucie. JlecaTndnble
NpUOVKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apuMETUYECKUX KBAJAPATHBIX KOPHEH M UX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUNW U BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qyucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHJapTHas 3aluch YKCa.

AulredpanyecKkue BbIpaskeHUs

KBaapatHblil TpEXUJIEH, pa3I0)KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJeHUEe airedpandeckux ApoOeil. PammoHanbHble BBIpQXKEHUS M HX
peoOpazoBaHueE.

YpaBHeHNs1 M HEPABEHCTBA

KBanparnoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHM#, cBoIAIIMXCA K JIMHEWHBIM UM KBajapaTHbIM. IIpocreiimine npoGHO-
palUOHAJIbHbIE YPABHEHUS.

['padmyeckas mHTEepIpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [Ipumepbl pemieHuss cucTeM HENMHEMHBIX YpaBHEHUM ¢
JIBYMsI TIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEilHble HepaBeHCTBAa C OAHOM mnepeMeHHOU. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue Gpynkuuu. OGMaCcTh ONpPEEICHUsS U MHOXECTBO 3HaueHU (yHKImu. CrnocoObl
3a1aHus QYHKIIHM.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpadgukos
(GyHKIMH, OTpa)karoUIMX peaJbHbIe MPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIHOHATBHBIE 3aBHCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|X|. I'padmueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BIYMCICHUSA

ParyonaneHble yKcna, UppallMOHATIbHBIE YNCIA, KOHEUHbIE U OECKOHEYHBIE NECSITUYHbIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JIecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKJIY  MHOXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSMOM.

CpaBHEeHUE JEMCTBUTENBHBIX 4YHCEN, apu]MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YHUCIIAMH.

PazMepbl OOBEKTOB OKPYXKAOLIEr0 MHUpPA, AJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOILEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue 4Yuced.
IIpuknaka v OLlEHKA pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHus1 M HEpaBEeHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOASAIIMXCS K JIMHEWUHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX — 3a7ay
areOpanyeckuM METOOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUH C JBYMS INEPEMEHHBIMU. PemieHue cucrteM JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTEpHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PeleHue cucTteM JMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KoOpAMHATBI BEpPLIMHBI
napaboIIbl, 0Cb CAMMETPHH NapadoIIbl.

I'paduxn dyrkrmit: y = kX, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTsa.

Yucii0BbIe NMOCIEI0BATEIbHOCTH U NPOrPECcCUH

[TonsiTe YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl N-ro  4jeHa
apuQMETUYECKON U FreOMETPUUECKON MPOTrPECCUii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre 41wieHOB apu(PMETHUECKOM M TeOMETPUYECKOM IpOorpeccuii TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIbHBINA POCT. CI10KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS IIPOrPaMMBbI Y4eOHOTO Kypca «AreOpa» XapakTepu3yloTes:

1) naTpuoTHYECKOE BOCIIUTAHME:

IIPOSIBJIEHUEM MHTEpECA K IIPOLUIOMY U HACTOSAILEMY POCCUMCKOW MaTeMaTHKHU, IEHHOCTHBIM OTHOLIEHUEM K JOCTHIKECHHUSIM POCCUMCKHUX
MaTeMaTHKOB U POCCUHCKOM MaTeMaTHYECKOM LIKOJIbI, K MCIIOJIb30BAaHHUIO 3TUX JOCTHKEHUN B APYIMX HAyKaX U MPUKIATHBIX chepax;

2) rpa:KIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTHIO K BBINOJHEHUIO O0S3aHHOCTEH TIpakJaHWHA U pealu3alld €ro IpaB, MPEACTABIEHUEM O MaTEeMaTHYECKMX OCHOBaX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHMH, HMpPOLEAYp TpakIaHCKOro oOliecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO ATUYECKHX HPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHMH HayKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-
ATUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AKTMBHOE Yy4YacTHE B PELICHUHM IPAKTUYECKUX 3aJad MaTeMaTH4YEeCKOW HalpaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTHYeCKOro oOpa3oBaHUs HAa MPOTSHKEHUM BCEH KHU3HM Ul YCHEIHOM MpodecCHOHAIBHON IEeSTeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHMM, OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM HHJWBHUIYaJbHOM TpaeKkTOpuMU OOpa3oBaHUS U >KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00I1IECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M A3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKMX OOBEKTOB, 3aay, PELICHWH, pacCyXICHHH,
YMEHHMIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

OpHUEHTAIMeH B ACATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKaA,
IOPUPOBI ¥ O0IECTBA, TOHUMAaHHEM MaTeMaTHUECKOM HayKH Kak c(epbl YeIIOBEUECKOM e TEIIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAUUMOCTH JIJIst
pPa3BUTHS IUBWIM3AIMK, OBJIAJACHHEM S3bIKOM MaTE€MaTHKH M MaTeMaTUYeCKOW KyNbTYpoM Kak CpeACTBOM IMO3HAHMSI MHUpA, OBJIAJCHHUEM
MPOCTEUIIMMH HABBIKAMU HCCIIEIOBATENILCKON JIEATEIIbHOCTH;

6) puznueckoe BocnnTanne, GopMHPOBaAHHME KYJbTYPHI 310POBbSI M IMOLMOHATBHOIO 0J1aroNoJIyYus:

TFOTOBHOCTBIO NPHUMEHSATh MaTeMaTH4YeCKHe 3HAaHHsS B MHTEpPEcax CBOETO 370pOBbs, BEIEHUS 370pOBOro obOpasa >KU3HHU (3710pOBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEXXKUM 3aHATHH M OTHbIXa, peryispHas (usndeckas akTUBHOCTH), C(OOPMHPOBAHHOCTHIO HaBbIKa PeQIIEKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OIMIMOKY M TAKOI'o )K€ IpaBa JPYyroro 4einoBeKa;



7) 3K0JI0rn4YecKoe BOCIUTAHUE:

OpUEHTAIle Ha MPUMCHCHHE MAaTEeMaTHYeCKMX 3HAHWUW U1 pPeIIeHUs 3aJad B O0JIACTH COXPAHHOCTH OKPYKAIOIIEH CpEe.bl,
TUTAHUPOBAHMSI TIOCTYIIKOB M OIIGHKM WX BO3MOXKHBIX TIOCIEACTBHHA JJIsi OKPYXKAIOWIEH Cpelbl, OCO3HAHHEM TJI00AIBHOTO XapakTepa
9KOJIOTUYECKHX MPOOJIEM U yTeH UX PEIICHHUS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBHO K IIGfICTBI/I&IM B YCJIOBI/IHX HGOHpCIIGHéHHOCTI/I, IIOBBIIIICHU IO ypOBHH CBOGﬁ KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘IeCKYIO
ACATCIIbHOCTh, B TOM YHCIIC YMCHI/IC y‘-II/ITBCSI y ):[pyrﬂx JIIO,HGI;'I, HpI/IOGpeTaTB B COBMCCTHOfI ACATCIIbHOCTH HOBBIC 3HAaHHs, HABBIKU H
KOMIIETSHIIMH U3 OMBITA IPYTHUX;

HEO0OXOUMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uncie GOopMyIupoBaTh UIEH, OHATHS, TUTIOTE3bl 00 00BEKTaX U SIBIICHUSX, B
TOM YHUCJIC paHee HEU3BECTHBIX, OCO3HABATh I[e(l)I/IHI/ITI)I CO6CTBCHHBIX 3HaHI/If/'I u KOMHCTGHTHOCTeﬁ, HJIaHI/IpOBaTI) CBOE pa3BI/ITI/Ie;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO0, BOCIHPHUHHMATH CTPECCOBYIO CHUTYAIlMIO KaK BBI30B, TPEOYIONIMA KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U ACHCTBUS, (POPMYIUPOBATH U OLICHUBATh PUCKU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITh M XapaKTEPH30BaTh CYIICCTBEHHbIC NMPH3HAKA MATEMaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHH MEXIYy MOHATHSIMHU,
dbopMyIUpOBaTh OINpPEACIICHUs MOHATHN, YCTaHABIMBATh CYIECTBEHHBIA MPHU3HAK KiIacCHU(UKAIIMKN, OCHOBAHUSA JUIsi 00OOIIEHUS U
CpaBHEHUS, KPUTEPUU IIPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYyJIHPOBaTh M MPeOoOpPa30OBBIBATH CYXKICHUS: YTBEPAMUTEIbHBIE U OTpULIATENIbHbIE, €AMHUYHBIC, YaCTHBIE U
o011me, yCIOBHBIE;

BBIABJIATE MAaTEMATUYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3H U IMPOTHBOPCUHNSA B q)aKTaX, JaHHBIX, Ha6.]'IIO}IeHI/I${X U YTBCPKACHUAX,
npeaaraTh KPUTEPUH IS BRISIBIICHHS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;

ACIaTb BBIBOJbBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX YMOSaKJ'IIO‘-IeHI/II\/’I, YMO?;aKJ'HO‘-IeHI/Iﬁ 10
aHAJIOTUH;

p336I/IpaTB JOKa3aTejibCTBa MaTEMATHYCCKUX YTBep)K)IeHI/Iﬁ (prIMBIe n oT HpOTI/IBHOFO), IPOBOANUTE CAMOCTOATCIIBHO HECIIOXXHBIC
JI0Ka3aTeIbCTBA MATEMATUYECKUX (DaKTOB, BBHICTPAWBATh apryMEHTAIMIO, IPUBOJUTH HMPUMEPHl M KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PaCcCYX/ICHUS;



BBIOMpATh CIOCOO pelieHus: y4eOHOW 3afauu (CpaBHHMBATh HECKOJBKO BAapUAaHTOB PEIICHHS, BBHIOMpATh HanOoJee MOIXOISAIIUN C
y4€TOM CaMOCTOSITENILHO BbIJICICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

UCIIOJIb30BaTh BOIIPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHUs, (POPMYIMPOBATH BOIPOCH], (PUKCUPYIOLIME TPOTUBOPEUHE,
npobJeMy, CaMOCTOATEIBHO YCTaHABIMBATH UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UINI0, MHEHHE;
IPOBOJUTH 110 CAMOCTOSITEJIbHO COCTaBJIEHHOMY IIJIaHY HECJIOXHBIH 3KCIIEPUMEHT, HEOOJbIIOE HCCIIEAOBAHUE 10 YCTAHOBJIEHUIO
0COOEHHOCTEH MaTEeMaTHIEeCKOTO 00BEKTa, 3aBHCUMOCTEI 00BEKTOB MEXy CO00i;

CaMOCTOSTENIbHO (POPMYIHPOBaTh 000OIIEHUSI U BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO HAOJIIOJICHHS, UCCIIEOBAHUS, OLlEHUBATh
JIOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJAOB M 0000IIIECHHUI;

IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOIIECCA, @ TAKXKE BBIBUTATh MPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh HHPOPMAIIHH, TAaHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOHMpaTh, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATh HH(DOPMALIMIO PA3IUYHBIX BUIOB M (POPM MpEACTaBICHUS;
BBIOUpATh GOpPMY MpencTaBiIeHUs] HHOOPMAIMKM U HIUTFOCTPUPOBATH pelllaeMble 3a/1a4l CXeMaMHU, JruarpaMMaMu, HHOW rpadukoi u
UX KOMOMHALMSAMU;

OIICHUBATh HAAEKHOCTh UH(POPMALIMH IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTENEM UITH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelCcTBHUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCJIOBUSAMH U LEISAMH OOIICHHUS, SICHO, TOYHO, IPAMOTHO BBbIpa)kaTh
CBOIO TOUKY 3p€HUS B YCTHBIX M TUCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOAY PELIEHUS 33aaul, KOMMEHTHPOBATH MOJy4YEHHBIH
pe3yJIbTarT;

B X0/i€ OOCYXJEHHs 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYXk/JaeMoOil TeMbl, MpoOJeMbl, pelaeMoil 3agaud, BBICKA3bIBATh HJIEH,
HalleJICHHbIE Ha TOUCK PEIICHUs, COMOCTABIATh CBOM CYXKJIEHHUS C CYKICHUSMHU JPYIMX YYaCTHHUKOB JUajiora, OoOHapyKHBaTh
pasyin4ue U CXOJCTBO MO3ULUI, B KOPPEKTHOH Gopme hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEJCTABIATh PE3yJbTaThl PEIIeHHs 3aJayd, OSKCIEPHUMEHTa, HCCIeIOBaHMs, IPOEKTa, CaMOCTOSTENbHO BBIOMpaATh (opmar
BBICTYIIJICHUS C YUETOM 3a]a4 IMPE3eHTAlMd U OCOOCHHOCTEN ayAUTOpUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaJIbHON pabOTHI PU PEIIeHUH YUeOHBIX MaTeMaTHUECKUX 3a/1a4;
NPUHUMATh 11€Jb COBMECTHOHM JAEATeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paboThl, paclpenensTe BHUIbI padoT,
JIOTOBapHUBAaThHCS, 00CYKIaTh MPOLIECC U pe3yabTaT paboThl, 0000I11aTh MHEHHUSI HECKOIBKHUX JIIOJIEH;



® y4YacTBOBAaTh B IPYNNOBHIX (popMax paboTsl (00CyKaeHUsI, 0OOMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U JIPYTUE), BHIIOIHATH CBOIO YacTh
paboTHI U KOOPIUHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/bl, OIICHUBATh KA4€CTBO CBOETO BKJIAJIa B OOIIMI IPOIYKT 1O
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Camoopranu3anus:
® CaMOCTOSTEIBHO COCTABJIATH IJIAH, AJITOPUTM PEIICHUs 3a7aud (MU €ro YacTh), BEIOUPATh CIIOCO0 PENICHUS C YIETOM MMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUH ¢ Y4ETOM HOBOM MH(OpMaIuy.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:
® BIIAJICTh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS MPOIlecca U pe3yiibTaTa PeleH!s] MaTeMaTUYeCcKOM 3a/1a4;
L] HpeIlBI/IILeTI) TPYIIHOCTH, KOTOpBIe MOFYT BO3HI/IKHyTI) HpI/I pCHIeHI/II/I 3aJa4u, BHOCUTH KOppeKTI/IBI)I B ICATCIIBHOCTh HAa OCHOBEC HOBBIX
00CTOSITENECTB, HAMIEHHBIX OLIUOOK, BBISIBICHHBIX TPYAHOCTEH;
® OIEHUBATh COOTBETCTBUE pe3yjibTaTa NEATEIbHOCTH MOCTABICHHOW LIETM U YCIOBHSM, OOBSICHATH NPUYUHBI JOCTHKCHHUS WU
HEJOCTH)KCHUS LIEJIH, HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyduT CIeyIONUe PeIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BbIYMCICHUSA

BoinonHsATh, coyeTast ycTHbIE M MTUCbMEHHBIE TPUEMBI, apu(PMETHUECKUE IEUCTBUS C PallMOHAIBHBIMU YUCIIAMHU.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3HOOOpa3Hble CIOCOOBI M MPUEMBI BBIYMCICHUS 3HAYEHUH JPOOHBIX
BBIpaKEHUH, cofiepkKalux OObIKHOBEHHbBIE U IECATUYHbIE JPOOH.

[TepexonuTh OT oAHOM (POPMBI 3alIUCH YHCEN K ApYyroi (mpeoOpa3oBbIBATH AECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHUHYIO IPO0OB).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrysTh uucna.

BBITTONHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCIICHWM, OLEHKY 3HAYEHUM YHCIIOBBIX BBIPAKEHUN. BBINOMHATH INEHUCTBHS CO
CTEMEHSIMH C HaTypaJIbHBIMU MOKa3aTeNISIMU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

PemaTte nmpakTHKO-OPHUEHTHPOBAHHBIE 3aJa4l, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYHMH, NPONOPLUUOHAIBHOCTBIO BEIMYMH, IPOLIEHTAMH,
MHTEPIPETUPOBATH PE3yNIbTAThl PEIICHUs 33a/1a4 ¢ y4ETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX 0OBEKTOB.

Anredpanyeckue BbIPaKeHUs



Hcnonp30BaTh anredpanvyeckyro TEPMHUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B IPOIIECCe OCBOCHUSI y41eOHOT0 MaTepHara.

Haxoaute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0T0 BRIPAKEHHSI B MHOTOWIEH MPUBEICHUEM MTOTOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOTHATE YMHOXKEHHE OJIHOWJIEHA HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOTOWIEH, IPUMEHATh (OpMYJIbl KBajJpaTa CyMMBI U KBajapaTa
Pa3HOCTHU.

OcCymiecTBIATh Pa3NoKEHHE MHOTOWICHOB Ha MHOXKHTENH C IOMOIIBIO BBIHECEHHUS 32 CKOOKM OOILIEr0 MHOXHUTENS, TPYNIUPOBKU
CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpAIIEHHOTO YMHOKEHHS.

[IpumensTh npeoOpa3oBaHMsI MHOTOWICHOB JJIs PELICHUS DPA3IMYHBIX 3a]a4 W3 MAaTeMaTHUKHU, CMEXKHBIX IMPEAMETOB, U3 peallbHOM
MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMU OKA3aTeNIMHU I IPe0Opa30BaHus BbIPAXKCHUI.

YpaBHeHusI U HepaBEeHCTBA

PewmaTe nuHelHbIE YpaBHEHHs C OJJHOM NEPEMEHHOM, MPUMEHsS IpaBuia MNEepexoaa OT UCXOAHOTO YPAaBHEHUSI K PAaBHOCUIIBHOMY €MY.
[IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YPABHEHUSI.

[TpumensTH rpaduvyeckre METOIbI TPH PEIICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[ToxOupath mpUMeEpHI Map YUCEN, ABISIOMNXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH Tpa(uK JTUHEHHOTO ypaBHEHHs C JBYMs NEPEMEHHBIMH, IMOJB3YsCh I'pauKoOM, MPHUBOIUTH
IIPUMEpPHI PELICHUS] YPAaBHEHUS.

PemaTh cucreMbl IByX JTMHEMHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMU, B TOM YHCJIE€ TpadUUIECKH.

CocTaBnsiTh M peliaTh JUHEHHOE YpaBHEHME WM CHUCTEMY JIMHEWHBIX YpaBHEHHMH IO YCIOBUIO 3ajaud, WHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥l TIOJyYEHHBIN pPe3yJsbTar.

DOyHKIUH

N300paxarh Ha KOOPAMHATHON HPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH, HHTEPBAJbl, 3alHChIBATh
YHCIIOBBIE TPOMEXKYTKH Ha alreOpandeckoM si3bIKe.

OTmeuaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpAMHATaM, CTPOUTH rpaduku JuHerHbIX QyHkiuid. CTpouTh rpaduk
bynximn y = [x].

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMU: CKOPOCTh, BpeMs, PacCTOSHUE, LI€HAa, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatsb rpaduueckuii cnocoO MpeacTaBIeHUs U aHAINW3a HH(POPMAIIUK, U3BJIEKaTh U MHTEPIPETUPOBATh HH(POPMAIIUIO U3 IPaUKOB
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy o0ydeHus B 8 kiacce o0yJaronuiics MoyquT CICIYIONTUE TPEIMETHBIC PE3yIbTATHI:



Yuciia ¥ BbIYMCICHHUSA

Hcnonb30BaTh HadalbHBIE IPEACTABICHUS O MHOXKECTBE JEUCTBUTENBHBIX YHUCEN JUIsl CPaBHEHHUs, OKPYIVICHHS W BBIYUCIICHUH,
n300paXkaTh EHCTBUTEILHBIC YHCIIA TOYKAMH Ha KOOPIUHATHOM MIPSIMOIA.

[TpuMeHATh NOHATHE apU(PMETHUYECKOro KBAJAPAaTHOIO KOPHS, HAXOAUTh KBaJpaTHble KOPHM, HUCHONb3YysSd HpPU HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBITOJIHATH IPE0Opa30BaHMsl BEIPAXKEHUH, COJlepKalllMX KBapaTHbIe KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHE.

Hcnonb30BaTh 3anucy OONBIINX M MAJIBIX YHCEI C TIOMOLIBIO NECATHYHBIX Jpo0eit u creneneit uncna 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh MOHATHE CTENEHH C LEeNbIM I10Ka3aTelleM, BBIIOJIHITH MPeoOpa3oBaHUs BBIPAXKEHUH, COIEpKallUX CTEHNEeHU C ILEeJIbIM
IIOKAa3aTeJIEM.

BbINoMHATE TOXIECTBEHHBIE IMPEOOPA30BAHMS PALMOHAIBHBIX BBIPAXXEHUI Ha OCHOBE IPaBWJI JEHUCTBUH HaJ MHOIOWIEHAMHU U
anreOpandecKuMu APOOSMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUN Ul pEIICHUS pa3IMyHbIX 33/7ad U3 MaTeMaTHKH, CMEXKHBIX IPEIMETOB, U3 pPealbHOM
IPAKTUKU.

YpaBHeHUsI M HEpaBEHCTBA

Pemars nuHelHbIE, KBaJpaTHbIE YPaBHEHUS W PALMOHAIBHBIE YPaBHEHMS, CBOJAIIMECS K HUM, CHUCTEMBI JIBYX YPaBHEHUH C IBYMs
NIEPEMEHHBIMH.

[TpoBoaMTH MpOCTEHIINE UCCIIEOBAaHNS YPAaBHEHUIM U CHCTEM ypaBHEHUM, B TOM YHCJE C IPUMEHEHHEM IpaUyecKuX MpeacTaBICHUM
(ycTaHaBIMBaTh, UMEET JIU YpaBHEHHE UM CHCTEMa YPaBHEHUH pELIeHMs], €CIIM UMEET, TO CKOJIBKO, U IpoUee).

[Tepexoauth OT CIOBECHOH (OPMYIHUPOBKH 3a/laud K €€ anreOpandeckoil MOJENU C MOMOUIbI0 COCTABICHHS YPaBHEHUS WM CUCTEMBI
YPaBHEHHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjauil NOJyYEHHBIN PE3yJIbTaT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIS CPAaBHEHHsI, OLICHKH, PEIIAaTh JIMHEWHBIC HEPABEHCTBA C OJHOM INEPEMEHHOM M HX
CUCTEMBI, 1aBaTh Irpa)UuECKyI0 WIITIOCTPALIMI0O MHOXKECTBA PEIIEHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHuMaTh U WCHONB30BaTh (YHKIMOHAJIBHBIE MOHATHA U S3bIK (TEPMUHBI, CUMBOJHMYECKHE OOO3HAYEHUs), ONMpEAESATh 3HAYCHHE
(GYHKIMY 110 3HAYEHUIO apryMeHTa, OIPEeNATh CBONCTBA PYHKIMH 10 €€ rpaduKy.

Ctpouts rpaduku 3JeMEHTapHBIX PYHKIMH BHJA:

y = kiX, y =x2,y=x3,y = x|, y = VX, OIICBIBaTH CBOICTBA YHCIOBOH (yHKIMH 110 e& rpaduKy.

K koHiy 00ydenus B 9 Kiaacce 00yJaromuiics MOIyqyuT ClAeyIONUUe MpeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BLIYHCICHUSA

CpaBHUBATh U YNOPSAJ0YNBATH PALIMOHAIBHBIE M HPPALMOHAIBHBIE YUCIIA.



BeinonsaTe apupmeTnueckue 1eicTBUs ¢ paliMOHAIILHBIMU YHCIIAMHU, COYETasi YCTHBIE U TUCbMEHHBIE TPUEMBI, BBIITOJIHATH BHIYUCICHUS
C UPPaLMOHATIbHBIMU YHCIIAMHU.

Haxonuts 3Ha4eHUs CTENEHEN ¢ NENbIMU [T0KA3aTEISIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKCHUI.

OKpyIJsITh NEHCTBUTEIIBHBIE YUCIIA, BBIOIHAT IPUKUAIKY PE3YJIbTaTa BEIYNCICHUN, OLICHKY YHCIIOBBIX BBIPaKCHUH.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs uHelHbIE U KBapaTHbIE YPaBHEHUS, YPABHEHUS, CBOIALINECS K HUM, IPOCTENIINE APOOHO-PALIMOHAIBHBIE YPABHEHHUSL.

Pemate cucteMbl IByX JMHEHHBIX YPAaBHEHMU C JABYMs IEPEMEHHBIMU M CHCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJIETCS JINHEUHBIM.

Pemate TekcTOBBIE 3a7auu anreOpanyeckuM CocoOOM € MOMOILBIO COCTABJICHUS YPAaBHEHMS WM CUCTEMBbI JIBYX YpaBHEHMH C ABYMS
IIEPEMEHHBIMM.

[TpoBOIUTH MpOCTEHIINE MCCISIOBAaHUS YPAaBHEHUH M CUCTEM YpPaBHEHHWH, B TOM YHCIIE C MIPUMEHEHHEM TpapruecKuX MpeCTaBICHUN
(ycTaHaBIMBAaTh, UMEET JIM YpaBHEHHE WM CUCTEMA YPABHEHUH peIleHHs, €ClIi UMEET, TO CKOJIbKO, U ITpoYee).

Pemate nuHeWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh PELLICHHE HEPABEHCTB HA YUCIIOBOW NPSAMOM, 3alMChIBAThH
peneHue ¢ NOMOLIBI0 CHMBOJIOB.

Pemath cucreMbl JUMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HU300pa)kaTh pELICHHUE
CHUCTEMBbI HEPABEHCTB Ha YKMCIIOBOM IIPSMOM, 3aIIMCHIBATh PEILICHUE C IOMOIIBIO CUMBOJIOB.

Hcronbs30BaTh HEPABEHCTBA IIPU PEILICHUH PAa3JIMYHBIX 3a1a4.

DOyHKIUHA

PacnioznaBath ¢QyHKIMM H3y4eHHBIX BHJOB. [lOKa3bIBaTh CXEMAaTHYECKH PpACIOJOKEHHWE HAa KOOPJAUHATHOM IUIOCKOCTH TIpauKOB

byukmmii Buga: y = kx, y =kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, Y = |X|, B 3aBUCHMOCTH OT 3Ha4YeHH KO3()(DUIIMEHTOB, OMUCHIBATD
CBOMCTBA (PYHKIHIA.

Crpouth ¥ H300pakaTh CXeMaTH4YeCKH TpadUKHU KBaJpaTUUYHBIX (PYHKIIMM, ONMUCHIBATH CBOMCTBA KBaJIpaTHMYHBIX (DYHKUUH MO HX
rpadukam.

Pacnio3naBate KBaJipaTHYHYIO (YHKLIHIO 1O (opMysie, TPUBOIUTH NMPUMEPHl KBAJAPAaTUYHBIX (YHKIMHA U3 pealbHOW >KHU3HU, (HU3HUKH,
TEOMETPHH.

YucJi0BbIE MOCJIE10BATEIbLHOCTH H IPOIPECCUH

Pacno3naBaTh apudMeTndecKkyro U reOMEeTPUUECKYI0 IPOrPEeCcCUU MPHU Pa3HbIX CIIOoco0ax 3a/1aHusl.

BbINONHATE BBIYUCICHHS C MCIIOJIb30BAaHUEM (hOpMyYJ N-TO 4ieHa apu(PMETHYEeCKOil U TeOMETPHUUECKON MPOrpeccuii, CyMMBbI MEPBHIX N
YJICHOB.

N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON INIOCKOCTH.



Pemate 3amaun, CBsA3aHHBIE C YUCIIOBBIMHU IIOCJIEIOBATENBHOCTSAMHU, B TOM 4YMCJIE 33Ja4d U3 PeaJbHOM KU3HU (C HCIOJIb30BAHUEM
KaJIbKYJISATOPa, HU(POBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 5 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 2 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 2 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ | pasieioB U TeM Bcer Koutpoasn = IIpakTuueck
o0pa3oBaTe/ibHbIE
n IporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
Yucna u
bubmuoreka [JOK
BBIYHCIICHUSI.
1 . 9 https://m.edsoo.ru/7f419
JleicTBUTENbHBIE
dos
qucia
YpaBHeHus u
HEpPaBEHCTBA. bubnuorexa [JOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOH do8
MEPEMEHHOMN
YpaBHeHus U
HeDABCHCTEA bu6mmoreka [IOK
3 P ' 14 1 hitps://m.eds00.ru/7f419
Cucrembl
y dos
YpaBHCHHIA
VYpaBHeHus u bubnuorexa [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencra dos
bu6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
YuclioBsie bu6mmoreka [JOK
6 MOCJIeIOBATEIHHO 15 1 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHME,
060G LICHIE bu6mmorexa [IOK
7 R ’ 18 1 https://m.edsoo.ru/7f419
cUCTEeMaTH3aIus
y dos
3HAHUU
OBILEE
KOJIMYECTBO
102 6 0
YACOB IIO

[TPO'PAMME
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