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MNOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHa 00ECIEYMBAET U3YUYCHHE APYTUX JUCUUILIINH, KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK W TyYMAaHUTApPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJDKEHUS 00pa30BaHUs M B TIOBCETHEBHOM XHM3HU. Pa3Butre y o0ydarommxcs
HAyYHBIX MPEJCTAaBICHUN O TMPOUCXOKICHUU U CYIIHOCTH aiare0pandyeckux
abcTpakiuii, cnoco0e OTpakeHHUs] MaTEeMaTUYECKON HAYKOW SIBICHUN U TIPOLIECCOB
B NIpHUpoAe U OOLIECTBE, POJIM MAaTEMaTUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOANUMBIX JJI aanTallid B COBPEMEHHOM IH(PPOBOM
obmiectBe. M3ydyeHue anreOpsl obOecrieunBaeT pa3BUTUE YMEHUS HAOMIOAATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS M BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUsA. OCBOEHUE Kypca alire0pbl 00eCeunBaeT pa3BUTHE
JIOTUYECKOTO MBITIUICHUSI OOYYalOIIMXCS: OHHU HCIONB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PacCy>KJIeHusi, 0000IIeHNe U KOHKPETHU3aIuio, adCTparupoBaHue 1
aHanoruto. OOyuyeHue  ainrebpe  TpeanosyaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSATEILHON JCATENHPHOCTH OOYYaAIOIIHUXCSA, IMOATOMY CaMOCTOSITEIHHOE
pelieHre 3a1a4 IBIsSeTcs peaau3aluei e TeIbHOCTHOTO MPUHIIUIA 00yUYEHUS.

B cTpykType mporpammsl yueOHOTO Kypca «Anredpay s OCHOBHOTO O0IIIETo
oOpa30oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHHO-METOANYECKUE JIMHUU:
«Uucma u  BbIUHUCIEHUSA», «AJTreOpanueckue BBIPAKECHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkrmumy. Kaxmas w3 3THX coaepKaTeabHO-METOAMYCCKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMHU ero JnuHusMH. B Xoje wu3ydeHuss ydeOHOTrO Kypca OOydarolIumcs
MPUXOAUTCS JIOTUYECKU PaACCYXKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
sa3bIK. B cBSI3M ¢ 3TMM B mporpaMmy ydeOHOro kypca «AmireOpay» BKIIIOUEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieliax
MaTeMaTH4YECKOro oO0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB YHHUBEPCAITLHOTO MaTeMaTHIeCcKoro si3bika. CopepKaTeIbHOM U CTPYKTYPHOM
O0COOEHHOCTBHIO y4eOHOTO Kypca «AnreOpa» SBISETCS €ro WHTEIPUPOBAHHBIN
XapakTep.

Conepxanue nuHUU «Uucna u  BBIYUCICHUS» CIY)KUT OCHOBOM JIJist
JTATBHEHIIETO M3yYCeHHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYaOIIHXCS
JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMECHHS ITOJIH30BAThCS aIrOPUTMaMHU, a
TaK)Ke IPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISi TIOBCETHEBHOM
KU3HHU. Pa3BuTHE MOHATHA O YHCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PAIMOHAJIHLHBIMU ¥ UPPANMOHATBHBIMHU YHCIIaMU, (OpMUpPOBaAHHEM



MPEJCTABICHUH O IEWCTBUTEILHOM YKCIIC. 3aBEPIIICHUE OCBOCHUS YUCITIOBOM IMHUH
OTHECEHO K cpeHeMy 00111eMy 00pa30BaHuIO.

ConeprxaHue IByX anreOpandecKux JUHUN — « AnreOpandecKkre BRIPaKCHHS
U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y OOYUAIOIIMXCS
MaTEMaTUYeCKOro ammnapara, HeOOXOJUMOTO ISl PEIICHHs 3ajlad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pazoBaHusi y4eOHBIH MaTepual IPYHIUPYETCs] BOKPYT pallMOHAIbHBIX
BBIpOKECHHUI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTHUKH KakK sI3bIKa I
NOCTPOEHUSI MaTeMaTHYECKUX MOJENIeH, ONUCAaHUs MPOLECCOB U  SIBICHUIM
peansbHOoro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakKKe JalibHEWIee
pa3BUTHE QJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YAaCTHOCTH, JIJIst
OCBOCHHMSI Kypca WHGOPMATHKH, ¥ OBJQJCHUEC HABBIKAMU JEAyKTHUBHBIX
paccyxaenuil. IlpeoOpa3zoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET Pa3BUTHIO
BOOOpaXeHus1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepsxanue GyHKIMOHATBHO-TPAUIECKON JTUHUN HAIIEJIEHO Ha MOJyYeHUE
OOyYaroNIMMUCS 3HAaHUNW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJeNd
JUISL ONTMCAHUS M UCCIEN0BaHUS pa3HOOOPA3HBIX MPOLIECCOB U SABJICHUIN B IPUPOJE
u oOmectBe. M3ydyeHue marepuana CHOCOOCTBYET Pa3BUTHUIO Y OOYYarOIIMXCS
YMEHUS UCTIOIh30BATh PA3JINYHBIC BhIPA3UTEIbHBIC CPEJICTBA SA3bIKA MATEMATUKH —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (HOpMHUPOBAHUE
MPEICTABIICHUN O POJIM MATEMATUKHU B PAa3BUTUU ITUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMy maHy B /-9 kiaccax u3ydaercs y4deOHBIH Kypc
«Anrebpa», KOTOPHIH BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3Jesbl COACpPKaHUS:
«Uucna u  BBIUKCIEHUS», «AJNTeOpanyeckue BBIPAXKEHUS», «YPAaBHEHHUS U
HEPaBEHCTBA», « DyHKIIUN.

Ha uzyuenne yuebnoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hemeno), B 8 kimacce — 102 yvaca (3 gaca B Hemeno), B 9
kiacce — 102 gaca (3 gaca B Hefeonto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BIYMCICHUA

JlpoOu OOBIKHOBEHHBIC M JNECSATHYHBIC, TIEPEXOA OT OJHOW (OPMBI 3aIUCH
npobeit k gpyroil. IloHsTHE palMOHAIIBHOTO 4YHWCIA, 3alluCh, CpPAaBHEHUE,
YOOpSAIOYMBAHUE  palMOHAIBHBIX 4YHceNl. ApudmeTudyeckue JACUCTBUS C
palMOHAIBHBIMYA 4YHMCiamMu. Pemienue 3agad U3 peanbHOM MPAKTUKH HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJbHbIM IIOKAa3aTelieM: OIpEIeeHre, IpeoOpa3oBaHue
BBIPAKEHUN HA OCHOBE OMNpEACIICHUS, 3auch 00NbIMX yuced. [IporeHTsl, 3anuch
MIPOLICHTOB B BUE ApoOU U poOU B BHUJIE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEaIbHOU IIPAKTUKU.

[IpumeHeHNEe TNPHU3HAKOB  JICIMMOCTH, PA3J0KEHHE Ha  MHOXHUTEIN
HaTypaJbHbIX YHCEIL.

PeanbHbie  3aBUCMMOCTH, B TOM 4Yucjle TMpsMas ©  oOparTHas
MPOMOPUHUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUS

IIepemMeHHBIE, UHCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3HAYEHHUS NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
bopmynbl. Beruucnenus no popmynam. IIpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHBIC BBIPAKEHHUS, TMpaBWja MpeoOpa3oBaHUS CYMM W
MPOU3BEJICHUH, MPABUJIA PACKPBITHS CKOOOK M MPUBEICHUS MTOJ00HBIX ClIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOUIEHbl. CTeneHb MHOTOWIeHa. CloXKeHHe, BEIYUTaHUE,
YMHOKEHHUE MHOTOWICHOB. @OPMYJIbI COKPAILIEHHOTO YMHOXEHHUS: KBAJIPAT CyMMBbI
Y KBapatT pazHocTu. PopMyra pasHOCTH KBaApaTOB. Pa3ioKeHMEMHOTOUYJIEHOB Ha
MHOKUTENU.

YpaBHeHMs U HEPABECHCTBA

VYpaBHeHue, KOpeHb YypaBHEHHS, TpaBwia MpeoOpa3oBaHusl YpPaBHEHWS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JIuHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHUCJIO KOPHEW JIMHEWHOIO
ypaBHEHMUS, pEUICHUE JIMHEMHBIX ypaBHEHUN. COCTaBICHUE YPAaBHEHHUII 110 YCIOBUIO
3agauu. Pelenue TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHHUM.

JluneitHoe ypaBHEHUE C IBYMsI MIEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JVMHEMHBIX YpPaBHEHUW C JBYMs NEPEMEHHbIMU. PelleHue cucrtem ypaBHEHUU
criocoOoM Mo ACTaHOBKH. [[puMephI perieHrs TEKCTOBBIX 3a/1a4 ¢ TTOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKUNHA



Koopaunara Touku Ha npsMoun. Uucnoseie mpomMexyTku. PaccTosaue Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMONA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOUYKH Ha KOOPJAWHATHOU ockocTu. [IpumMeps! rpadukos, 3a1aHHBIX (opMyTamMH.
Urenue rpadukoB peanbHbix 3aBUucuMocTel. [lonstue pynkuuu. ['paduk pyHkuumu.
CaoiictBa ¢yHkumid. Jluneinas ¢ynkuus, e€ rpaduk. ['padux dynkumy = |[X|.
['paduyeckoe pernieHre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpPaBHECHHUIA.

8 KJIACC

Ymucia v BBIYMCTICHUSA

KBagpatueiii kopenb u3 uymucna. [lonste o0 wuppanuoOHAILHOM YHCIIE.
JlecsaTuuHbie TPUOIMKEHUSI UpPAMOHATBHBIX uncen. CBOMCTBA apuPMETHIECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K MPE0oOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIUHMCJIEHUSAM. J|eHCTBUTEIIbHBIE YUCIIA.

CrerneHnsb ¢ HEnbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHAA 3aMKUCh YUCTIA.

AJire0OpanvecKkue BbIPaKeHUS

KBanparnsiil TpExuiieH, pa3noKeHne KBAIPATHOTO TPEXWIEHA HAMHOXKUTEIH.

AnreOpandeckass ApoOb. OCHOBHOE CBONCTBO aiuredOpanyeckod apoow.
CnoxeHue, BBIYUTAHHE, YMHOXXEHHE, [IeJICHHE alredpandeckux JapoOeil.
PanonanibHbIe BRIPAKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHeHMs H HEPABECHCTBA

KBanpaTHoe ypaBHeHue, hopMyia KOpHEN KBaApaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduueckas nHTEpIpeTalMsl YPABHEHHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JABYyMS IEpEMEHHBIMU. [IpuMepbl peleHuss CcHucTem
HEJIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alreOpanyeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJIHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JIMHEIHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOIacTh ONpeAeIeHUsT W MHOXKECTBO 3HAYCHHI
dbyukiuu. CiocoOsl 3aaHust GyHKITH.



I'paduk pynkumnu. Yrenue cBoilcTB QyHkuuu mno e€ rpaduky. [Ipumepst
rpadukoB QYHKIIUH, OTPaXKAIOUINX PeaTbHbIC TPOIECCHI.

OyHKIMK, OINHUCHIBAIOIIMNE TPSIMYI0O W OOpaTHYH MPOMOPIHOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KVIACC

Yucaa 1 BIYMCICHUA

PanmonanpHpie 4Kcna, UPpallMOHAIBHBIE YHCIA, KOHEYHBbIE U OCCKOHEUHBIC
JeCATHUYHbIE ApoOU. MHOXKECTBO IEHCTBUTENIBHBIX YHCEN, AEUCTBUTEIbHBIC YNCIIA
KaKk OCECKOHEUHbIE JAeCSITUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEKly MHO>KECTBOM JEHCTBUTENBHBIX YMUCET U KOOPAUHATHON MPSIMOM.

CpaBHEHHME JICHCTBUTENBHBIX YHCEN, apu(METHUYECKHE JCUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MUPA, UIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnnx€HHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyriieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunetHoe ypaBHeHHe. PelieHue ypaBHEHMH, CBOASIIMXCA K JIMHEHWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAIINXCS K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHHM. PelieHne TEKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JMHEWHOEe, a Jpyroe — BTOpoil creneHu. [paduyeckas
MHTEPIIPETalNs CUCTEMBI YPABHEHHUN C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a7a4 aareOpanyeckKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW NEpPEMEHHOM. Pelienue cucrem
JVHEWHBIX HEPABEHCTB C OAHOM mnepeMeHHOoM. KBaapaTHble HepaBEHCTBA.
['paduueckass uHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DyHKUNHA

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHAThI
BEPIINHBI 1apadO0JIbl, 0Ch CAMMETPHUH 1MapadOJIbI.



Ipadukn Gyrxmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x| , n ux
CBOMCTBA.

Yucii0Bble MOCTEAOBATEIbHOCTH U NPOIPECCUH

[IoHsATHE YMCIIOBOM MOCIENOBATEIBHOCTU. 3aJaHue II0CIECN0BATEIbHOCTH
pPEeKyppeHTHOH dopMyIoit u (opMyIoi N-ro dYieHa.

Apudmerndeckass U reomerpuueckas nporpeccud. DopMmynbl N-TO 4iIeHA
apu(MeTHYecKo U TeOMETPUUECKOI MPOTPEeCCHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxkeHne YIEHOB apU(PMETHUECKOH U TEeOMETPUUYECKOM MPOTrpeccHii
TOYKaMHM Ha KOOPAMHATHOM IIIIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUIHAIBHBIA POCT.
CnoxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4yeOHOTO Kypca
«Anredpa» XapakTepu3yIloTCs:

1) naTpuoTHYecKOe BOCIIMTAHHE:

IIPOSIBJICHUEM HHTEpeca K MNPOLIIJIOMY M HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLUEHWEM K JOCTHXKEHHUSM  POCCHUHMCKHUX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJIB30BAHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN Tpa)KAaHUHA U pealnu3alydy ero
npaB, NPEICTABICHHEM O MAaTEMAaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHUSA
pa3IUYHBIX CTPYKTYp, SBJICHUN, NPOUEAYp TPa)XIaHCKOro oO0IIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUW HAYKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIEHO-3THYECKUX MTPUHIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad
MaTE€MaTUYeCKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUsI HA TMPOTSHKEHUM BCEH KU3HU JUISl YCHENTHOW MpodecCHoHaNbHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHUBUIYAIBHON TPAEKTOPUHM 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHNE:

CHIOCOOHOCTBIO K SMOIIMOHAJIbHOMY U  3CTETUYECKOMY BOCHPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIACHUN, YMEHHIO BHJIETbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

OpUEHTalMEeld B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTeMAaTHYeCKOW HayKu Kak cepbl 4YeloBeuecKou
NEeSATEIbHOCTH, JTANoOB €€ pa3BUTHUA U 3HAYMMOCTH Uil pa3BUTHUS LUBUIM3ALINH,
OBJIJICHUEM SI3BIKOM MAaTE€MAaTHUKH M MAaTEeMaTUYECKOW KyJIbTYpOW KakK CpPEeACTBOM
MO3HAHUSI MHPA, OBJIAJICHUEM MPOCTEHIIMMU HaBbIKAMHU HUCCIEA0BATEIbCKOM
NEesATEIbHOCTH;



6) ¢usuyeckoe BocnuTanue, GpopMUpOBaHHE KYJLTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1Ar OOy YU

TOTOBHOCTBIO NPHUMEHATh MAaTEMATHUYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  370pOoBOro  oOpasa JKU3HM  (340pOBOE  IHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHSATHH U OTABIXA, peryisipHas ¢uznyecKas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA peIeKCHH, TPU3HAHIEM CBOETO MpaBa
Ha OIIMOKY M TaKOro e MpaBa APyroro 4eioBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTalMEeN Ha IPUMEHEHUE MaTeMaTUUYECKUX 3HAHUM JUIsl pEeLIeHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY KaroIleH Cpeibl, IJIAHUPOBAHUS TOCTYIIKOB U OLIEHKU
UX BO3MOYHBIX MOCIEACTBUH JJIs1 OKPY’KAIOIIEH CpeJibl, OCOZHAHUEM TI00ATBHOTO
XapakKTepa 3KOJOTMYECKUX MPOOJIEM U IyTEH UX PELICHUS;

8) amanTanmusa K M3MEHSIIOIMMCS YCJIOBHSAM COMMAJIBbHOW M NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUSX HEOINPENETIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTUX JIFOJeH, IpUoOpeTaTh B COBMECTHOM €A TEIbHOCTUHOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMHU U3 ONBITA APYIHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4HCIE
(bopMyaMpoBaTh UAECH, TOHITHS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMTBl COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallHlO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMble pelIeHus] U JEHUCTBUA, (HOPMYIMPOBATH W OLIEHUBATh PUCKH U
MOCJIEICTBUS, POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble jornueckue AeMcTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIE MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TMOHATHH, OTHOIICHUW MEXKIy MOHATHAMHU, (OpMyIHpoBaTh
OTpENCICHUS  TOHATHW, YCTAHABIIMBATh CYIICCTBEHHBIM  IPU3HAK
KJacCU(PUKAIMK, OCHOBAHUS ISl OOOOIIEHUS W CPAaBHECHHS, KPUTCPUU
MIPOBOJIUMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynHpoBaTH U NPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHbIC, €IWHUYHBIC, YAaCTHBICE M OOIIHe,
YCIIOBHEBIC;



BBISIBIIATH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKIACHHSIX,
npeajiaraTh KpUTEPUU JIJIs1 BBISIBJICHUS] 3aKOHOMEPHOCTENH HIIPOTHUBOPEUUH;
JienaTh BBIBOABI C HWCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpsIMbIE U OT
MPOTUBHOTO0), TPOBOAWTH CAMOCTOSITEIIBHO HECJIOKHBIC JTOKA3aTeIhCTBA
MaTeMaTH4ecKnX (haKTOB, BBICTPAWBATh AapPTyMEHTAIUIO, TIPHBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIOCOO pemieHus y4eOHOM 3amauud (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEILICHMs, BBIOMpPATh HauboOJee MOAXOMAIUA ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBare/bCKue JelCTBHA.

UCIIOJIb30BaTh BOIPOCH! KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(bopMyaMpoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTUBOpPEUHE, TPOOIEMY,
CaMOCTOATENIHO YCTAaHaBIIMBaTh KMCKOMOE M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MMO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
HKCIEPUMEHT,  HEOOJbIIOE  MCCIEAOBAHHUE IO YCTaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTHMYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJEHUSA, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MpOLECcca, a TAaKXKe BBIIBUraTh
MPENOJIOKEHUS O €TO0 PA3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HMH(POpPMALUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATDH
UHGOPMAILIMIO PA3IMYHBIX BUAOB U (POPM MPEIACTABICHUS;

BbIOMpATh (GOpMY TMPEACTaBICHUS HMHPOPMALUU M HWILIIOCTPUPOBATH
peliaemMbie 3aJauyd CXeMaMmH, JuarpaMMamH, HWHOM Tpadukod U uX
KOMOMHAIUSIMHU;

OLICHMBaTh HAAEKHOCTh WMH(MOPMALMKA TO KPUTEPUSIM, MPEII0KEHHBIM
YUUTENIEM MU CPOPMYIHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:



BOCIIPUHUMATH ¥ JOPMYITHMPOBATH CY>KJIEHUS B COOTBETCTBUU CYCJIOBHSIMU
U LIeJIIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pelIeHUs
3a/1a4uv, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UACH, HAIlEJICHHbIC HA TTIOUCK
pEIICHHs, COIOCTABIATh CBOM CYXKICHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHaliora, oOHApYXUBATh Pa3IMYMEe M CXOJCTBO MO3MIIHMA, B
KOppEeKTHOU popMme hopMyIMpoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;
NPEACTaBIATh  PE3yJbTaThl  pEHIeHUs  3a/Jadd,  OKCIIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (OPMAT BBICTYIUICHUS
C Y4ETOM 3a/1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;

MMOHUMATh U UCTIOJB30BaTh IPEUMYIIECTBA KOMAaHAHOW W WHIWBUTYyTBHON
paboThI MPU pELICHUN YYEOHBIX MaTEeMaTUUYECKUX 3a]1a4;

MPUHUMATh 1[€]1b COBMECTHOM NESITEIbHOCTH, TUIAHUPOBATH OPTraHU3AINI0
COBMECTHOM pabOThl, pachnpencyisTh BUIbI pPabOT, JOTOBApPUBATHCA,
o0CyXaTh MPOIIECC U Pe3yNbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyxkaeHHs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTUE), BHITTOJIHITH CBOIO 4acCTh pabOThI
U KOODAMHUPOBATH CBOM JEHCTBUA C JPYTUMU YJI€HAMH KOMAaHJbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaga B OOMIMI MPOAYKT MO KPHUTEPHSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBUS
Camoopranusanus:

CaMOCTOATENLHO COCTAaBJIAThH IUIAH, AJITOPUTM pPEIICHUs 3a/layu (WU ero
4acTh), BbIOMpATh CIOCOO pelIeHUs C Y4ETOM HMMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MH(GOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJLICKT:

BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MIpOIiecca U pe3ysibTara
peleHns MaTeEMaTUYECKOM 3a1auu;

IIPEABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTD IIPU PELLICHUH 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIBHOCTU IOCTABJICHHOU LIEIIH
U YCIIOBUSIM, OOBSICHATh IPUYUHBI JOCTHXKEHUS WM HEIOCTHXKEHUS 1IeIH,
HaXOAMTh OIINOKY, TaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydeHus B 7 KkJjacce OOYyYarOIIUHCA TOJYYUT CJETYIONINE
MIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCTICHUSA

BrImonHsATh, coueTass yCTHBIE W THMCHMEHHBIC TPHUEMBI, apu(hMETHUCCKHEC
JEUCTBUS C pallMOHAIBHBIMU YUCIaMHU.

HaxomuTe 3HaueHHMs YHCIOBBIX BBIpAXKEHUN, NPUMEHATh Pa3HOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U IECATHYHBIE TPOOH.

[lepexonuTh OT onHOM (POpPMBI 3amucu yuced K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B 00OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JICCATUYHYIO IPOOK).

CpaBHMBATH M yHOPSAA0YMBATH PAllMUOHAIBHBIC YUCTIA.

OKpyrisaTh yucia.

BrINOMHATS TPUKUAKY U OLIEHKY PE3YIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIPKCHHUI. BBIMONHATE JAEHCTBHUS CO CTENEHSMH C HaTypalbHBIMU
MOKa3aTesIMHU.

[IpyMeHSIT, TpU3HAKKM — JCIMMOCTH, Ppa3jJ0KEHHE  HA  MHOXXHUTEIHU
HaTypaJIbHBIX YHUCEI.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIWYMH, MPOLICHTAMU, WHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a7ad C YYETOM OrpaHWYCHMH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anredOpanyeckyro TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxomuTh 3HaueHHMs OyKBEHHBIX BBIPAXCHUM TPH 3aJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

BeimonHaTs mpeoOpa3zoBaHus EIOr0 BRIPAKEHNS B MHOTOWICH ITPHUBEICHUEM
MOAOOHBIX ClIaraeéMbIX, PACKPhITHEM CKOOOK.

BeInmonHAT, yMHOXEHHUE OJHOYJIEHA HAa MHOTOWIEH M MHOTOYJieHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJITBI KBaJIpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcylIecTBIATh Pa3N0KEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM O0IIEro MHOKHUTEIS, TPYNITUPOBKU CIaracMbIX, IPUMEHCHHUS
bhopMyIT COKpAIIEHHOTO YMHOXKECHHUS.

[IpumensTs npeoOpa3oBaHUsT MHOTOWICHOB JJIsl PELICHUs Pa3IudYHBIX 3a7a4
13 MaT€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PeAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATypPaJIbHBIMM TMOKA3aTEISIMUA IS
npeoOpa3oBaHUsl BRIPAKCHUI.



YpaBHeHMs U HEPABEHCTBA

Pemars JMHENHBIE ypaBHEHHsI C OJHOM INEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoza OT UCXOJHOI'O YPAaBHEHHMsI K PaBHOCWIBHOMY eMy. IIpoBepsTs, siBiseTcs
JIM YACIIO KOPHEM YPAaBHEHUS.

[TpumeHsTh TpaduuecKre METObI IPU PELLICHUU JIUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonGupats mpuMepsl Map YWCEN, SBISIONIMXCSA PEIICHHEM JIMHEWHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJUHATHOM MJIOCKOCTHU Ipa(UK JUHEHHOIO YpaBHEHUS C ABYMS
IIEPEMEHHBIMHU, MOJIb3YACh IPapUKOM, IPUBOIUTH MPUMEPHI PELLICHUS] YPaBHEHUS.

Pewmate cuctemsl IByX JIMHEHHBIX YpaBHEHUH € IBYMs IEPEMEHHBIMU, B TOM
Yyucie rpapuyecku.

CocTaBisATh M pelarh JUHEHMHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH M0 YCIOBUIO 3a]1a4H, UHTEPIPETUPOBATH B COOTBETCTBUU € KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOW MPSMON TOUKH, COOTBETCTBYIOILUE 3aIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, NHTEPBAJbl, 3alIUCHIBATh YMCIIOBBIE IPOMEKYTKH HA
aJreOpanveckoM s3bIKE.

OTtMeyaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHM IO 3a/JlaHHBIM KOOpJMHATaM,
CTpOUTH rpaduky TMHENHBIX QyHKUUNA. CTpoUTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh € MOMOUIBIO (YHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXAY
BEJINYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSIHWE, I€HA, KOJIMYECTBO, CTOMMOCTS,
MIPOU3BOUTEIILHOCTD, BPeMsi, 00BEM paOOTHI.

HaxoauTs 3HaueHue (QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocoO® MpeacTaBiICHUS M aHanu3a MHGOpMAaIUH,
U3BJIEKAaTh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPaUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyueHus B 8 KJjacce OOy4arOmUHCSA TOJTYYUT CICAYIONINC
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BLIYMCICHUS

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JIEMCTBHUTENIbHBIX
YuCeJN JUIsl CPABHEHMSI, OKPYTJICHUSI U BbIUUCIECHUMN, N300pa)kaTh JACHCTBUTEIbHbBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

[IpumensaTh TNOHATHE apU(METUUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCMOJB3Ysl NMPU HEOOXOAUMOCTH KaJbKyJSTOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAJAPATHbIE KOPHU, HCHOJb3YS
CBOWCTBA KOPHEM.



Hcnonp30Bath 3amucu OONBIIMX M MaJbIX YHCEN C TTOMOIIBIO ECATUYHBIX
npo0eii u creneHelt yucia 10.

AJire0OpanvecKue BbIPaKeHUsI

[IpuMeHATh TMOHATHE CTENEHH C LENbIM [OKa3aTejeM, BBIMNOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COACPKAITUX CTETIEHU C LEIbIM MTOKa3aTeJIeM.

BBITTOTHATE TOXKAECTBEHHBIE MPE0OPa30BaHMS PAIIMOHATIBLHBIX BBIPAKEHUHHA
OCHOBE IPaBUJI ACHUCTBUIM Hal MHOTOWICHAMU U alre0panyecKuMu JpoOsMHu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumeHnsTh Mpeodbpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS PAa3IMYHbIX 3a/1ay U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEaTbHON MPAKTUKU.

YpaBHeHMs U HEPABEHCTBA

Pemars nMHEHBIE, KBAIpATHBIE YPABHEHHS U PALMOHAIBHBIE YpPaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpOCTENIINE UCCIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKkux MpeacTaBieHnil (yCTaHaBIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHCHUMW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTs OT cioBeCHOM (HOPMYIUPOBKHU 3a71a4uu K €€ anredpandeckoit

MOJEIN C TIOMOIIBIO COCTABJICHUSI YPaBHEHUS WM CHCTEMBbI YypaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHsTH CBOWMCTBA YMCJIOBBIX HEPABEHCTB JII CpPAaBHEHUS, OICHKH,

pelIaTh JUHEMHBIE HEPABEHCTBA C OJJHOM NMEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpa@uuecKyr0 WUIIOCTPAIMI0 MHOXXECTBA PEIICHW HEPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOYyHKIUU

[ToHumMaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpPENesaTh 3HAUYCHUE (PYHKIMHU IO 3HAYCHUIO
aprymMeHTa, OIpeaesaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Ctpouts rpaduku d7eMeHTapHBIX GYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOHCTBA YHCIOBOIT byHKIIIHU
o e€ rpaduxy.

K konmy oOyuenus B 9 kiacce oOydaromuiics TOJYYHUT CJEAYIOLIHE
MpeAMETHbIE PE3YIIbTaThI:

Yucaa 1 BBIYMCICHUSA

CpaBHUBaTh M YIOPSAOYMUBATH PAIlMOHAIBHBIE M HppallMOHAJIBHBIC YHCHIA.

Breimonuate apudmernyeckue NeUCTBUS C pallMOHAIBHBIMH YHCIIAMH,
codyeTras YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIaMHU.



HaxonuTe 3HaueHUs CTENEHEN C LENBIMU TOKA3ATENSIMHA U KOPHEU, BBIYUCIISATh
3HAYEHMS YUCJIOBBIX BHIPAKCHUM.

OKpyrJisiTh JIEUCTBUTENbHBIC YKCIA, BBINOJHATh MPUKUJKY pe3ysbTaTa
BBIYHCIICHUN, OLICHKY YUCIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeHbIE M KBAJIpaTHBIE YPABHEHH S, YPABHEHUS, CBOISIIIMECS KHUM,
pocTerIne APOOHO-PAIUOHAIIBHBIE YPABHEHHS.

Pemath cuctembl IBYX JIMHEWHBIX YpAaBHEHUW C JBYMSI NEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBJIACTCS TUHECHHBIM.

Pemate TekcToBBIe 3ajaun  anreOpanyeckKuM CIIOCOOOM C  TIOMOIIBIO
COCTABJICHUS YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C ABYMS NMEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM TpadUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PEUICHHS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

Pemare nuHeEWHBIE HEpaBEHCTBA, KBaJpaTHbIC HEPAaBEHCTBa, HM300pakaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSAMOM, 3alMCHIBATh PEIICHUE C MTOMOIIBIO
CHUMBOJIOB.

Pemate  cucTemMbl  JTMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABCHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TTOMOIIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a7a4.

DOYyHKIUU

Pacno3naBate (GyHKIMHM H3y4YeHHBIX BHAOB. IloKa3pIBaTh CXeMaTHYECKH

PacIoyio’KEHUE Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB ¢yHKIud Buaa: y = KX, y
=kx+b, y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT
3HauYeHUN KOA(DPUITMEHTOB, ONMUCHIBATH CBOMCTBA (hYHKIIUIA.

Ctpouth U M300pakaTb CXeMAaTHUECKH TIpaUKy KBaIpaTUUHBIX (YHKIHMA,
ONMKCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI MO UX rpaduxam.

Pacno3naBaTh kBajpaTuyHyto QyHKIHIO 10 (GOpMyie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCTEAOBATEIBHOCTH U NMPOTPECCUH

Pacnio3naBaTh apu(pMETUYECKYI0O U TE€OMETPUYECKYI0 MPOTrPecCHud Mpu
Pa3HBIX CIIOCO0aX 3a/1aHMUsI.

BbINONHATE  BBIYMCIEHUS C MCHOJb30BaHUEM (opmMyln N-ro  4YieHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4i€HBl MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qrCIie 3a/1a9d U3 peatbHON JKU3HM (C MCIIOJIB30BAHUEM KabKYJISATOPA, ITUPPOBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Kourpoubnbie | Ilpakrnyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIUUCIICHUS. PalnoHaibHbIC 95 2 bubmuoreka [JOK
ymcna. CtapToBasi AMArHOCTUKA https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 AnrebpanyecKkue BRIPOKCHHS 27 2 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 Y PaBHEHHS H HEPABEHCTBA 20 L https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K ) 24 1
OOPAMHATSI H rpaQuicH. DyHKIHH https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT . BITP 1
> OBTOpeHHE 1 060buIeHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 7 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie | IIpakruueckue (mucpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
Yucna u Beruncienus. KBagparasie KOpHHU. bubnuorexa [JOK
1 15 2
Bxonnas koHTposbHas padboTa https://m.edsoo.ru/7f417af8
2 Uucna v BerurcieHus. CTENneHsb C [eIbIM 7 bubmuoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaXeHHs. 5 1 bubnuorexa [JOK
KBagparsslii TpEXuineH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHHsI. bubnuoreka [IOK
4 15 1
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBagparTHbie 15 1 bubnunoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 1 bubnuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBencTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o .
8 YHKLUH. OCHOBHEIC MOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
o DyrKuin. qucnossie GyHKiHH d https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 [ToBTOopenue u o6061menue. BITP 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnubie | Ilpakruueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 Yucna u Beluncienus. JleiicTBUTenbHbIE 9 1 bu6mmoreka [{OK
yrcia. BxogHass MOHUTOpHUHTOBast paboTa https://m.edso0.ru/7f419d08
9 YpaBHEHUs U HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnnoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka [JOK
YpPaBHEHUU https://m.eds00.ru/7f419d08
4 VYpaBueHus 1 HepaBeHCTBA. HepaBeHcTBa. 16 2 bubnmnoreka [JOK
MonuTopuHrosas pabora 3a 1 noxyroaue https://m.eds00.ru/7f419d08
bu6mmoteka [IOK
> Dymx 16 1 https://m.eds00.ru/7f419d08
5 UucIoBEIC ITOCIIEIOBATEIBLHOCTH. 15 9 bu6mmoreka [JOK
[TpoGHsIii 7x3ameH B hopme OI'D https://m.edso00.ru/7f419d08
7 IToBTOpenue, 06001IeHNEe, CUCTEMATU3ALIUS 18 1 bubnuoreka [IOK
3HaHUM. https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



https://m.edsoo.ru/7f419d08
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