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HHOACHUTEJIbBHAA 3AIINCKA

AnreOpa sBISETCS OJHHM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUS: OHA
O6GCHGLH/IB36T HU3YUYCHHC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMAaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON KM3HH.
Pa3Butne y oOywaroumuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKJIEHUU U CYIIHOCTH
anreOpanvecknx aOCTPAKIMK, CHocoO0e OTpPaKeHUsS MATEMATHYECKOW HAyKOW SBIICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO0 MOJIEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAYECTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJalTalud B COBpEMEHHOM LudpoBoM olmiecTBe. N3ydueHue
anreOpsl 00eCTIeunBaeT pa3BUTHE YMEHHS HAOI0aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NEUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxAcHUs. OcBoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTHYCCKOI'O  MBIIIJICHUSA O6y‘IaIOHII/IXC$I: OHHU HCIIOJB3YIOT ACAYKTHBHBIC U
WHIYKTUBHBIE PACCYXJICHUS, 000OIIEeHHEe W KOHKPETH3AIUIo, aOCTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe MpeArnosiaraeT 3HAYUTEIbHBIM OO0OBEM CaMOCTOSITEIBLHOW JESITEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHHe 3agad  sBISeTCS — peaiu3armein
ACATCIIBHOCTHOI'O MPpUHIWIIA 06y’~I€HI/I$I.

B ctpykType mporpamMmmbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO 00Iero oopasoBaHus
OCHOBHOE MECTO 3aHHMAIOT COJIEpKATEIbHO-METOANYEeCKAe JTUHUA: «YuClia W BBIYHACICHUSD,
«AnreOpanyeckre BhIpAXCHUS», «YPaBHCHHUS W HepaBeHCTBa», «DyHkmny. Kaxmas u3 stux
COJIEPKATEIBHO-METOAUYECKUX JIMHUN Pa3BUBACTCS HA NMPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
B3aMMOJICHCTBYS C JPYTUMHU €ro JUHHUAMHU. B Xone m3ydeHust ydyeOHOTo Kypca 0O0ydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYKIaTh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3H
C 3TUM B TporpamMMmy y4eOHOTO Kypca «Anre0Opa» BKIIOYCHBI HEKOTOpPBIE OCHOBBI JIOTHKH,
MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTH4ecKOTo o0pa3oBaHHS U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAIBHOTO MaTEMaTHYECKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBIsICTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxanue TUHUN «YHCTa U BBIYUCICHHUS» CIY)KUT OCHOBOW VIS JAbHEHUIIETO W3YUCHHSI
MaTeMAaTUKH, CIIOCOOCTBYET Ppa3BUTUIO y  OOyJarOImIUXCs JIOTHYECKOTO  MBIIUICHUS,
(OpMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKKE MPUOOPETCHHUIO MPAKTUYCCKUX
HaBBIKOB, HEOOXOJMMBIX JUIs MOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH W MPPAUOHATIBHBIMA YHCIIAMU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JCHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUI0.

Conepkanue IByX alnreOpandecKux JUHUA — «AJreOpandeckue BhIPAKEHHS» U «Y paBHEHUS
U HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUYAIOMIMXCS MAaTEeMAaTHYECKOTO arapara,
HEOOXOJUMOTO Il pEIICHUs 3aJad MaTeMaTHKH, CMEKHBIX MPEIMETOB H IPAKTHUKO-
OpUEHTUPOBAHHBIX 3a71ad. Ha ypoBHE OCHOBHOroO 00IIero oOpa3oBaHUs Y4YeOHBIH MaTepHal
TPYNIUPYETCS BOKPYT pPAlMOHANBHBIX BBIpOKEHHH. Ajredpa JIeMOHCTPHpPYET 3HAuCHHE
MaTeMaTHUKU KaK S3bIKa IS TIOCTPOSHUS MaTEeMAaTUYECKUX MOJIENed, OMHCAHUS MPOIIECCOB U
SBJICHUW peallbHOTO Mupa. B 3amaum oOydeHus anredpe BXOAAT TaKKe JaibHEiIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHs, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOGHHS Kypca
uHDOpPMATUKH, U OBJNAJCHHWE HABBIKAMHU JEeIyKTHBHBIX paccyxkaeHuit. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHMsI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTRY.

Cogmepxanne  (QpyHKIIMOHANIBHO-TpadUUECKOW  JIMHUM  HAIEIGHO  Ha  TOJy4eHHe
oOyJaronuMucs 3HaHU 0 QYHKIUAX KaK BaKHEUIIeH MaTeMaTHUYeCKOW MOJENU JJisi ONMCAHUS
U WCCIEIOBaHUs Pa3HOOOpa3HBIX MPOIECCOB WM SBICHHUI B Tpupoae U olmiectBe. M3ydeHwue



MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalolmuXcs YMEHHUS HCIOJIb30BAaTh pPa3InIHBIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHKE MIPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALNAN
U KyJbTYPHI.

CornacHo yueOHOMY IaHy B 7-9 Kiaccax m3ydaercsi yueOHBIH Kypc «Anredpay», KOTOPBIN
BKIIIOYAET CIIEAYIOIIME OCHOBHBIE pa3/eibl coiepkaHus: «Uumcna ©  BBIYHCIICHHSY,
«AnredpanyecKue BHIPAKEHHS», «YpPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha n3yuenune yueGHOro xypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezeno), B 8§ kimacce — 102 yaca (3 vaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA

7 KJIIACC

Yucia v BbIYMCICHUS

Jlpo6u 0ObIKHOBEHHBIE U JECSITUUHBIE, IEPEX0] OT OAHOM (OPMBI 3alucu Apodeil K Ipyroi.
[ToHsiTHE palMOHAIBHOTO YHMCIIA, 3aIUCh, CPABHEHUE, YNOPSAJOUYMBAHNE PALlMOHATIBHBIX YHUCEIL.
Apudmernueckue IEHCTBUS € palMOHaJIbHBIMU YHciIaMH. Pemienue 3agad M3 peajbHOU
MPaKTUKH HA YaCTH, HA JPOOH.

CreneHp ¢ HaTypaJbHBIM TIOKa3aTeleM: OIpEeNeNieHHe, MpeoOpa3oBaHUE BBIPAKEHUI Ha
OCHOBE OTpe/ieNieHus], 3anich 0oibuX ynceln. [IporeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 33aJ]aul HA MPOILIEHTHI, pElIeHHE 3a7a4d U3 peaabHOI
MIPaKTUKH.

[IpuMeHeHNre IPU3HAKOB ACTUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

Anredpanyeckue BbIpasKeHU s

[lepemenHble, YMCIOBOE 3HAYECHHE BBIPAKEHUS C NEpeMEHHOW. [lomycThMmble 3HAYECHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCHMOCTH  MEXIy BeIMYMHAMM B BHAE (OPMYJIBI.
Beruucnenus no gpopmynam. [IpeobpazoBaHne OyKBEHHBIX BbIPAXKEHUH, TOKAESCTBEHHO paBHBIE
BBIPAXKEHHUs, IIPaBUJIa MPeoOpa3oBaHMsl CyMM M IPOM3BEAEHUI, MpaBUiIa PaCKPbITHS CKOOOK U
IIPUBEICHUS MOJIOOHBIX Cl1araeMbIX.

CBOMCTBa CTENEHU C HATYPAJIBHBIM I10KA3aTEIIEM.

OpnowieHnsl U MHOrouwieHsl. CreneHb MHoOroudneHa. Cl0XKEHHME, BBIYMTAHHUE, YMHOXKCHHE
MHOTOWIECHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, IpaBHja IpeoOpa3oBaHMs YPAaBHEHUS, PAaBHOCUIIBHOCTb
YPaBHEHUM.

JIuHelHOE ypaBHEHHUE C OJTHOM NEPEMEHHOM, YUCIIO KOPHEN JIMHEUHOTO ypaBHEHUS, PELLECHUE
JUHENHBIX ypaBHeHHH. COCTaBJIEHHE YpPAaBHEHMiIl IO YCIOBHIO 3a1add. PemeHue TeKCTOBBIX
3a/1a4 ¢ IOMOIIBIO yPaBHEHUH.

JIuHeliHOE ypaBHEHHE C JBYMsSI NepeMeHHbIMH M ero rpadguk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PeleHue cucTteM ypaBHEHUH CHOCOOOM IOJICTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunara Touky Ha npsMoil. YucnoBele NpOMEXKYTKH. PaccTossHue MeXay AByMsl TOUKaMHU
KOOPAMHATHOU IIPSAMOIA.

[IpsimoyronbpHast cuctemMa KoopAuHaT, ocu Ox u Oy. Abcuucca M OpAUMHATAa TOYKH Ha
KoopAMHATHOM TmuiockocT. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padux Pyakmun. CpoiicTBa  (QyHKIMIA.



JIuneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkuun y = |x|. Ipaduyeckoe perieHne JTHHEHHBIX
YPaBHEHUH U CUCTEM JIMHEVHBIX YPaBHEHUM.

8 KUIACC

Yuciaa ¥ BbIYMCICHUS

KBamparuelii koperb u3 uncna. [loHsTHE 00 wuppanuoHAIBHOM 4wHcle. JlecaTUyHbIe
NpUOIIMKEHNS UPPAMOHATIBHBIX Yncenl. CBOICTBA apupMETHIECKUX KBAJIPATHBIX KOPHEH U HX
IIPUMEHEHHE K MNpeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAXKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 11e7bIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatHblil TpEXUsieH, pa3aoKeHUE KBaJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckass JpoOb. OcHOBHOE CBOWMCTBO anreOpamdeckodt apoou. ClioxeHue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apoOeil. PanmoHanbHble BBIpaXXEHUSI U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBa

KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBomAUIMXCA K JMHEMHbIM W KBaapaTHeIM. [lpocreiimme npoGHO-
paloHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanus ypaBHEHUN C JBYMsl NEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CIIoCoOOOM.

UucnoBble HepaBEeHCTBA MW WX CBoWcTBAa. HepaBeHCTBO C€ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. OOmacTh onpenencHUuss U MHOXKECTBO 3HaueHWW (yHkmuu. CriocoOb!
3aanusi QyHKITUH.

I'padux pynkuu. Urenne croiicTB pyHkimuu no e€ rpaduky. [Ipumeps rpadukoB GyHKIHA,
OTpaXKaroIIUX peabHbIE MPOLIECCHI.

OyHKIMH, OMUCHIBAIOIIME TPSAMYI0 U OOpaTHYI0 MPONOPIHOHATIBHBIE 3aBUCUMOCTH, HUX
rpaduku. OyHKIUU y = x2, y = x3, y = x, y=|x|. Tpaduueckoe pemieHue ypaBHEHU U CHCTEM
YpaBHEHUH.

9 KJIACC

Yucsia 1 BBIYUCTICHUSA

PanyonanbHble uyuclla, UPpalMOHAIbHBIE YMCIA, KOHEYHble M OECKOHEYHbIE AECATHYHBIC
npoOu. MHOXKECTBO JIeHCTBUTENIBHBIX 4YMCEN, JEHCTBUTEIbHbIE 4YHCIAa KaK OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOYKECTBOM
JNEUCTBUTEIBHBIX YACET U KOOPANHATHON IIPSIMOM.

CpaBHeHue J€HCTBUTENBHBIX YHUCEN, apU(pMeTHYecKue JeHCTBUS C JIeHCTBUTENbHBIMU
YUCJIAMH.

PazMepsl 00bEKTOB OKPYKAIOLIET0 MUPA, JITUTEIBHOCTh POLIECCOB B OKPYXKAIOIEM MHpE.

[TpubnuxéHHOe 3HAUeHHE BEIMYUHBI, TOYHOCTh NpuOMMKeHus. OKpyrieHue Yucel.
IIpukuaka v OLlEHKa PEe3yabTaTOB BHIYUCICHUI.

YpaBHeHHUS H HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAALUXCS K IMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUMH, CBOISIIMXCS K KBaJpaTHbIM. bukBajapaTtHoe
ypaBHeHuE. [IpumMepsl penieHus ypaBHEHHMM TPETbEH M YETBEPTOM CTENEHEW Pa3IOKEHHEM Ha
MHOHUTEIIN.



Pemenune npoOHO-palMOHANBHEIX ypaBHEHUH. PelieHne TEKCTOBBIX 3a1ad anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ JABYMs TNEPEeMEHHBIMH W ero rpaduk. Pemenuwe cucrteM IBYX JTHHEHHBIX
YPaBHEHUH C JBYMs IIEpEMEHHBIMU. PellleHHe cucTeM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremeHu. ['paduueckas MHTEpIpETalns CUCTEMbl YPaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a7a4 AreOpandeckuM CriocoOoM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

PemreHne JMHEWHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOM. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanpaTHpie HepaBeHCTBa. |'padudeckas mHTEpHpeTanms
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMH.

LORIN1700

Ksagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIITUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Tpaduxu Gyskmmit: y = kx, y=kx + b, y=k/x, y = x3, y = Vx, y = [x|, u ux cpoiicraa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[lonsiTHE 4YHMCIOBOW MOCIENIOBATEIBHOCTH. 3aJaHHE MOCIeA0BaTEIbHOCTH PEKYPPEHTHOMN
dhopmyroit 1 GopMyIIoi n-TO WiIeHa.

Apudmernueckas u reoMmerpuueckas nporpeccu. @opmyiibl 7-T0 WieHa apupMeTHIECKON U
F€OMETPHUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX 71 WICHOB.

N300paxkenne uineHoB apu(pMETHUYECKOW M TEeOMETPUYECKON Mporpeccuii TOYKamMH Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN M 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHMSI IpPOrpaMMbl  y4yeOHOro Kypca «Ajrebpa»
XapaKTepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpeca K MPOLUUIOMY U HACTOSALIEMY POCCUICKONH MaTeMaTUKU, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTIKEHUSM POCCUMCKMX MAaTéMaTHKOB M POCCHUUCKON MaTeMaTH4ecKOon
IIKOJIbI, K UCTIOJIb30BAHMIO 3TUX JOCTHIKEHHH B IPYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBbIO K BBIMOJIHEHUIO OO0S3aHHOCTEH TpaKJaHWHA M peaju3aluu ero Ipas,
MPEJICTAaBJICHHEM O MAaTeMaTU4YeCKHMX OCHOBaxX (DYHKIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOIEyp TPakJaHCKOTO oO0ImiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHHIMA
HayKH, 0CO3HAHHEM BKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JACSITENILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTUBHOE YYacTHe B PELICHUHM TMPAKTUYECKHX 3a7Jady MaTeMaTH4ecKOn
HaMpPaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHMUs Ha MPOTSHKEHUH BCel
KU3HU JJIs1 YCOEIHON MpodeCCHOHANBHON NEATENbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYAIbHON TpaeKkTopuu oOpa3oBaHHs W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTn4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHANBHOMY M OCTETUYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHHUI, YMEHUIO BUACTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMUS:



OpUEHTAllMEN B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpPEJICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJIOBEKa, MPUPOAbBI U O0OIIEeCTBAa, NOHUMAHUEM
MaTeMaTHYeCKOW HayKh Kak c(epbl YelIoBEUECKOW MESTeNbHOCTH, JTAloB €€ pa3BUTUS U
3HAYUMOCTH JIJISl Pa3BUTUS LIMBUJIM3ALIMH, OBJIAJICHUEM S3bIKOM MaTEMaTUKU U MAaTEMaTHUECKON
KyJIbTYpOH KakK CpEICTBOM IO3HAHHS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEI0BATENIbCKON AESITEIbHOCTH;

6) puznueckoe BocnuTanue, popMupoBaHHE KYJbTYPHI 310POBbSI U IMOLMOHAJILHOIO
Oslaromosyqus:

FOTOBHOCTBIO IPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEPECAaxX CBOETO 3/I0pPOBbS, BEICHUS
3I0pOBOTO 00pa3a KU3HU (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHIATHHA U OT/BIXA,
perynsipHasi (puznyeckas aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pe(UIeKCHUH, PU3HAHUEM
CBOETo MpaBa Ha OIIMOKY M TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTallel Ha NpUMEHEHHWE MaTeMaTH4YeCKUX 3HaHWM /s pellieHus 3ajady B 00JacTu
COXPAaHHOCTH OKpY)KAoIlllel cpenpbl, IUIAaHUPOBAHMSI MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpY’KaroLel cpefbl, 0CO3HaHUEM TJI00aIbHOIO XapakTepa SKOJIOTHYECKUX
po6JieM U yTel UX pelIeHNs,

8) ajanTanus K M3MEHAOMMUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHUSIX HEONPENENIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO AESITeNbHOCTb, B TOM YHCJE YMEHHE YUUThCS Y APYTUX
J0JIeH, MpuoOpeTaTh B COBMECTHOW JIEATEIIbHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3
OTIBITA JIPYTHX;

HEO0OXO0IMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUU, B TOM 4YHCIE (OPMYIMPOBATH HJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BbI30B, TPeOYIOIIMI KOHTPMEp, KOPPEKTUPOBAaTh NMPUHUMAaEMble DEUICHUS U JIEeHCTBUS,
(bopMynupoBaTh U OIIEHUBATH PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

® BBIBISATh U XapaKTEpU30BATh CYIIECTBEHHBIC IMPHU3HAKA MAaTEeMAaTUYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHHH MEXAy TMOHATUAMHU, (OPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
yCTaHABIUBATh CYILECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA Uil 0000IIeHus u
CPaBHEHUs, KPUTEPUU IIPOBOIUMOTO aHAJIM3A;

e  BOCIPHUHHMMATH, (OPMYIHPOBATH M MPEOOPA3OBBIBATh CYXKACHHS: YTBEpIUTEIbHbIC U
OTpUIaTeNIbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

®  BBIABISATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpEUns B (hakTax,
JAHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JECIYKTUBHBIX M HHAYKTUBHBIX
YMO3aKJIFOUYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JAOKa3aTeNbCTBA MATEMATUUECKUX YTBEPKIACHHUM (IIpsIMbIe U OT MPOTHUBHOTO),
MPOBOJUTH  CAMOCTOSITEILHO ~ HECJIOXHBIE  JIOKa3aTelbCTBA MaTeMaTHUeCKUX  (haKkToB,
BBICTPAaWBaTh apryMEHTAallMl0, TPUBOAUTH TMPHUMEPbl M KOHTPIPUMEPHl, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS;



e BpIOMpaTh cnoco0 pemeHus Y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh HauboJee MOIXOAALIINH ¢ Y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarebcKue 1eiicTBUS:

®  WCMOJNB30BAaTh  BONPOCHI  KAaK  HMCCIEAOBATEIbCKHUM  WMHCTPYMEHT  TO3HAHWS,
(dbopMynHpoBaTh BONPOCH], (HUKCHPYIOUIMNE MPOTUBOpEYHE, NpoOIeMy, CaMOCTOSTEIHHO
YCTaHaBJIMBATh HCKOMOE H JIaHHOE, (JOpMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

® TPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IIJIaHY HECJOXHBIA HKCIIEPHMEHT,
HEOOJIBIIIOE WCCIEIOBAHNUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Y CO00i;

®  CaMOCTOSTENBHO (POPMYTUPOBATH 0OOOIIEHNUS M BBIBOJIBI TT0 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIO/IEHUS, UCCIIEI0OBAHUS, OLIEHUBATH JOCTOBEPHOCTD IMOJYYSCHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IEeHHNI];

®  TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATH MPEITIOJI0KECHHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSIX.

PadoTa ¢ undopmanmeii:

®  BBIIBIAITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX TSI
peleHws 3a/1a9u;

e BHIOMpATh, AHATU3WPOBATh, CHCTEMATU3UPOBATH W HHTEPIPETHUPOBATH HH(OpPMAIIIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

e BbIOMpaTh GopMy IpeacTaBieHUs WHGOPMALUMU U WLIIOCTPUPOBATh pellaeMble 3a1adu
CXeMaMH, AMarpaMMamu, HHOH rpadukoil 1 ux KOMOMHALUAMU;

®  OlIEHMBaTh HAA&KHOCTh MH(OPMAIMM MO KPUTEPUSAM, HPEUIOKEHHBIM YUUTENEM MU
C(OpMYIINPOBAHHBIM CaMOCTOSATEINIBHO.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

®  BOCIPHUHMMATh U (POPMYIUPOBATH CYXKJEHHSI B COOTBETCTBHU C YCIOBHSAMH U ILEISAMU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIPA’KaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M NHMCBMEHHBIX
TEKCTaX, JlaBaTb IOSICHEHUS IO XOJAY pELICHUs 3a7ayd, KOMMEHTHpPOBAThb IOJTy4EHHbIN
pe3yibTar;

e B XoJie 00CYXJEHHsI 3a7aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXJIaeMOW TeMbl, IPOOIEMBI,
pemaeMoi 3a7a4M, BbICKa3bIBaTh WJEH, HAlLlEJCHHbIE HA MOMCK PEIEHMs], CONOCTaBJIATh CBOU
CYXJIEHHsI C CYXIECHUSAMH APYrMX YYaCTHMKOB JMaJIora, oOHapyKUBaTh Pa3IM4Me U CXOJCTBO
MO3ULMMH, B KOPPEKTHOH opme (PopMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

®  NPEACTaBJIATH PE3YJbTaThl PEIICHUS 3a/JauM, 3KCIIEPUMEHTa, UCCIEeI0BaHUs, MPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (GopMaT BBICTYIUICHMS € Y4€TOM 3aJad [pe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH;

® [IOHUMMAaThb U HUCIOJb30BATh MPEUMYILECTBA KOMAaHIHON U MHIUBHUIYAIbHON pabOThI MpH
peleHnH yyeOHbIX MaTeMaTHUECKUX 3a/1a4;

® [pUHUMATh LEJb COBMECTHOW EATENbHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOU
paloThI, pactpenensaTh BUbl padoT, JOroBaprUBaThHCs, 00CYKAATh MPOLECC U pe3ybTaT paboTHI,
0000111aTh MHEHHUS HECKOJILKUX JIFOIEH;

®  YYacTBOBaTh B IPYNNOBHIX (opMax paboThl (00CYkAeHUs, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYpMBl U JIPYTUE), BBIMOJHATH CBOIO 4YacThb pabOThl MU KOOPAMHUPOBATb CBOM AECUCTBUS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayecTBO CBOEro BKJaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

PeryassiTuBHbIe yHHUBepcaibHble Y4eOHbIe el cTBUA

Camoopranmn3anus:



®  CaMOCTOATEIbHO COCTABJIATH IIJIAH, AJITOPUTM peEUIeHMs] 3ajaud (WIM €ro 4acTh),
BBIOMPATH CIIOCOO PEHICHUS C YIETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBII HHTEJVIEKT:

® BIANETH COCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3yibTara PelIeHHs
MaTeMaTUIECKOM 3a1a9H;

®  [IpeABHUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTHh IIPU PELIEHUHU 3aJauyd, BHOCUTH
KOPPEKTUBBl B JESATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

®  OLEHMBAThb COOTBETCTBHE pE3yJIbTaTa AESITEIbHOCTU IOCTABJICHHOM LIEU U YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUIKEHUSI LIEJI, HaXOIUTh OLINOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJbTATHBI

K xonmy oOyuenus B 7 KkJjacce OOydYaIOIIMICS TOJYYUT CIEAYIOIIME TPEIMETHbBIC
pe3yIabTaThl:

Yucjia 1 BBIYHCIEHUS

BeImonHATh, coderas yCTHbIE W THCBMEHHBIE TPUEMBI, apu(METHUECKHE IEHCTBHS C
panroHaTFHBIMHU YHCIIAMHU.

HaxomnTh 3Ha4eHUsT YMCIOBBIX BEIPKEHUH, PUMEHSATH Pa3HOOOPa3HBIE CIIOCOOBI U IPUEMBI
BBIUMCIICHUS] 3HAYCHUH APOOHBIX BBIPAKEHUH, COAEpKAlIMX OOBIKHOBEHHBIE W JCCATHYHBIC
poowu.

[lepexonuTe OT oAHON (hOpMBI 3amucu 4Yucen K JApyro (mpeoOpa3oBHIBATH JECSITUYHYIO
IpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHECUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAIO0UYMBATH PAllMOHANIbHBIE YHCIA.

OKpyrisTh 4yncia.

BbINONHATE MPUKUAKY W OLEHKY pe3yibTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN YHCIOBBIX
BbIpa)KEHUH. BBINMONHATH JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3jiokKeHHe Ha MHOKUTEIHN HATypaJlbHbIX YHCET.

PemaTth mnpakTUKO-OpUEHTHpPOBaHHBIC 3aJaud, CBS3aHHbIE C OTHOIICHHWEM BEJIHYMH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYMH, TPOLEHTAMH, HHTEPIPETUPOBATH PE3YJAbTAThl PEIICHUS 3344
¢ y4€TOM OrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anreOpanyeckyr0 TEPMUHOJIOTHIO M CHUMBOJIMKY, MPUMEHATH €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BHIPAKEHUHN MPU 3aJaHHBIX 3HAUCHUSAX MEPEMEHHBIX.

BrinonHaTe mpeoOpa3oBaHus LEJIOr0 BBIPAKEHUS B MHOTOYIEH MPUBEICHHEM IMOA0OHBIX
ClIaraeMbIX, PaCKpPBHITUEM CKOOOK.

BhInoyHATE yMHOXKEHHE OJHOYIEHA HA MHOTOWIEH U MHOTOYJICHA HA MHOTOWIEH, PUMEHSTh
(dbopMyIbl KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3ioKeHNE MHOTOUJICHOB HA MHOKUTENIN C TIOMOIIbIO BEIHECEHHS 38 CKOOKHU
o0IIero MHOXUTENS, TPYNNUPOBKH CllaraéMblX, NPUMEHEHUus (OopMylT COKpam&HHOTro
YMHO>KEHUS.

[IpuMeHsTH MpeoOpa30BaHUsl MHOTOWIEHOB Ul PEIIEHUS pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXXHBIX NPEIMETOB, U3 pealbHON MPAKTUKU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypajJbHBIMHU IOKa3aTeNIMU sl MpeoOpazoBaHUs
BBIPAXKCHUM.

YpaBHeHHUS U HEPABEHCTBA



Pemate nuHeliHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSS MpPaBUJIA NEPEXoa OT
HCXOJIHOTO YpPaBHEHMS K pPaBHOCUIBHOMY eMy. IIpoBepsATh, SBJISIETCS JIM YHUCIO KOpPHEM
YPaBHEHHUS.

[TpumeHsTH rpaduueckre METO bl PH PEIICHUH JTUHEHHBIX YPABHEHUH H UX CUCTEM.

[TonOGupaths puUMeEpbl Tap YUCEN, SBISIOMINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C JBYMS
[IEPEMEHHBIMHU.

CTtpouTh B KOOPAMHATHOH IIIOCKOCTH TpayK JINHEHHOTO YPAaBHEHHS C ABYMS IIEPEMEHHBIMU,
M0JIb3YACh TpauKOM, IPUBOIUTH PUMEPHI PEIIEHUS YPAaBHEHUS.

Pemarp cucrembl ABYX JMHEMHBIX YpaBHEHHH C JBYMsl IE€PEMEHHBIMH, B TOM YHCIE
rpaduuecKu.

CocraBiaTh W pemiaTh JMHEHHOE YpaBHEHUWE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH I1O
YCIIOBUIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4yM IIOJIy4ECHHBIN
pe3ynbTar.

LORIN700

N3obpaxaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKeE.

OtMmeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATAM, CTPOUTH IpaduKu
nuHeHbIX QyHKUKN. CTpouTh rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIMHA U3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTD,
BpeMs, pPACCTOSIHHE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCTh, BpeMs, OOBEM
paboTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate Tpaduveckuid crnocoO MpeACTaBIeHUS W aHaIM3a WHPOPMAIMH, W3BJICKATh M
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB peaibHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 KkJjacce oOydarImMICS TOJYYUT CIAEAYIOIMHE TMPEIMETHBIE
pe3ynbTaThl:

Yucsia 1 BBIYUCICHHUSA

Hcnonp30Barh HayalbHbIE NPEACTABICHHUS O MHOXECTBE JCUCTBUTENBHBIX YHCEN JUIS
CpPaBHEHHUsSI, OKPYTJCHHUS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENbHBIE UYHCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsTh NOHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HaXOJIUTh KBaJIpaTHHIE KOPHHU,
UCIOJIb3YSl TPU HEOOXOJAUMOCTH KAallbKYJIATOP, BBINOJIHATH MPEOOpa3OBaHUS BBIPAKCHHUIA,
COJIepXKalIuX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBarth 3amuicu OOJNBIIMX M MallbIX YHUCEN C IOMOIIBI0 JECATUYHBIX ApoOell u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHsATh MOHSATHE CTENEeHM C LelbIM [O0Ka3aTejeM, BBINOJHATE MpeoOpazoBaHus
BBIPAXKEHUI, COJIEPKALLMX CTEIEHH C LIEJIBIM NTOKA3aTEeIIEM.

BhINoHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs PALIMOHAIBHBIX BEIPAKEHUI HA OCHOBE MPaBUI
JEMCTBUI HaJl MHOTOWICHAMH U alreOpandyeckKuMu JpoOsiMHu.

PacknanpiBaTh KBagpaTHbIA TPEXUIEH HA MHOKUTEIH.

[IpumeHsaTh MpeoOpa3oBaHUs BRIPAKEHHUH I PEHICHHs Pa3IMYHBIX 33/1a4 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON IIPAKTUKH.

YpaBHeHHUsS H HEPABEHCTBA

Pemate nuHelHble, KBaJpaTHbIE YpaBHEHUS W pallMOHAIbHBIE YPaBHEHMS, CBOJAILIUECS K
HUM, CUCTEMBI JABYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBoauTe mpoCTEHIINE UCCIENOBaHUS YPAaBHEHHM M CHUCTEM YPaBHEHHH, B TOM 4YHCIE C
MpUMEHEHHEeM TrpauuecKux IMpeacTaBieHni (yCTaHAaBIUBaTh, MMEET JIM YpaBHEHHUE WIIU
crcTeMa YpaBHEHHH pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIpoYee).



[lepexoauTh OT CIIOBECHOH (POPMYTUPOBKHU 337a4H K €€ areOpandeckoil MOJEIH ¢ OMOIIBIO
COCTaBJICHUSl ypPaBHEHUS WM CHCTEMbl ypaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN PE3yNbTar.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB Ui CPAaBHEHHUS, OLEHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEPEMEHHOH M HMX CHCTEMBI, JaBaTh TIpa(UyecKyl HWILTIOCTPAIHIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumarb U KCIOJIB30BATh (YHKIHMOHAIbHBIEC MOHATUS U S3bIK (TEPMUHBI, CUMBOJINYECKUE
0003HauEeHMST), OTIPENICNIATh 3HAYEHHE (PYHKIMH 110 3HAYCHHUIO apTyMEHTa, ONPEJIENIATh CBOMCTBA
byHKIHH 110 €€ rpaduKy.

CtpouTts rpaduku JIeMEHTapHBIX (QYHKIMH BHA:

y=kix,y=x2,y=x3y=[x], y = X, OMNCHIBATH CBOMCTBA YHCIOBOM (YHKIHMH 1O €&
rpaduky.

K xonmy oOyuenus B 9 KkJjacce oOydalOIIMICS TOJYYUT CIAEAYIOIMHUE TMPEIMETHbIE
pe3yabTaThl:

Yucia ¥ BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAJIbHBIE U UPPAI[MOHATIbHBIE YHCTIA.

BoinonHaTe apudmeTnyeckue ACUCTBHUSI C pAalMOHATIBHBIMU YHCIIAMH, COYETasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALUOHAIBHBIMHI YHCIAMH.

Haxonuth 3HaueHust creneHeil ¢ LEIbIMU MOKa3aTeIsIMU U KOpPHEH, BBIUMCIATH 3HAYCHHS
YHCIIOBBIX BBIPAXKEHUH.

OKpyriaTh AeWCTBUTEIbHBIE YNCIA, BBIMOIHITh NIPUKHUJIKY PE3YJIbTaTa BBIYUCICHUH, OIICHKY
YHCIIOBBIX BBIPAXKEHHH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemath nuHeliHble U KBaJApaTHbIE YpaBHEHUS, ypaBHEHUS, CBOJAIIMECS K HUM, IpOCTeHine
IpOOHO-pallMOHAIBHBIE YPaBHEHHUS.

Pemath cucrembl ABYX JTUHEHHBIX YpaBHEHUH C JBYMsI MEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIMHEUHBIM.

Pemath TekcToBBIE 337aUn aNreOpanyecKuM CrocoOOM € MOMOIIBI0 COCTABICHHS ypaBHEHUS
WM CUCTEMBI IBYX ypaBHEHUH C IByMs IIepEMEHHBIMU.

[IpoBoauTh mpoCTeine UCCIeOBaHHUsS YpPaBHEHHH M CHUCTEM YPaBHEHUI, B TOM YHCIE C
MpPUMEHEHHEeM TrpapHuuecKux IMpeacTaBieHuil (yCTaHaBIMBaTh, HMMEET JIM YpaBHEHUE WIH
CUCTEeMa YpaBHEHUU pellIeHus], €CJIM UMEET, TO CKOJIbKO, U poyee).

Pemars nuHelHble HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh pelICHUE
HEPaBEHCTB Ha YMCIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cucrembl JTMHEWHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIIOUAIOIINE KBAJApPaTHOE
HEPaBEHCTBO, M300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA UYMCIOBOM MPAMOM, 3alHCHIBATh
pelIeHne ¢ TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PEIICHUH PA3IMYHBIX 3a/1a4.

DyHKUUH

PacnioznaBath (hyHKIMHM M3y4eHHBIX BUAOB. [lOKa3bIBaTh CXEMAaTHUYECKU PACIOJIOXKEHUE Ha
KOOPJIUHATHOMU TJIOCKOCTH rpadukoB GyHKuMiA Buna: y = kx, y=kx + b, y = k/x, y = ax2 + bx +
o y=x3 y=1x y= |x|, B 3aBHCHMOCTH OT 3HaYeHH KOIDPHUIIMEHTOB, OMUCHIBATH CBONCTBA
(b yHKIIHIA.

Ctpouth M H300paxaThb CXeMaTH4eCKH TpapUKH KBaJpaTUUHbIX (QYHKUUH, OMMCHIBATH
CBOMCTBA KBaJApaTUYHBIX (DYHKIUN MO UX TpauKaMm.

Pacrnio3HaBath KBaJIpaTHUHYIO (QYHKIUIO 10 (hopMyse, MPUBOIUTH NMPUMEPHI KBaJAPAaTUUHBIX
GyHKUMT U3 pealbHOM KU3HH, (PU3UKU, TE€OMETPUH.

YucaoBble MOCTEI0BATEIBLHOCTH H IPOrPecCHH

Pacnio3HaBate apuMeTHUECKyl0 M T€OMETPUUYECKYIO0 IMPOrpeccCHd IMpH Pa3HBIX Crocodax
3a/laHusl.



BBINONHATE BBIYMCICHUS C HUCHOJb30BaHHWEM (OPMYT N-ro wieHa apu(METHUYECKOr U
F€OMETPUYECKOU NTPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTs WieHBI MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemrats 3amaum, CBA3aHHBIE C YUCIIOBBIMU IOCIEN0BATEIBHOCTAMM, B TOM YHUCIIE 334 U3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
H KonnuecTBo 4acoB
No AMMEHOBAHIE Kourpons | Ilpaktuuec | OIEKTpOHHBIE (LU(POBBIE)
pa3ziciioB ¥ TEM Bce
/1 HBIE KHe 00pa3zoBaTeNbHBIEC PECYPCHI
MIPOrPaMMBI ro
paboTsl paboThl
Yucna U
1 BBIYHCIICHUSL. 75 bu6mmorexa [IOK
PanmonanbsHbie https://m.edsoo.ru/7f415b90
qrcia
’ Anrebpandeckue 27 bubnuoreka [IOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHUs u 20 bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
A KO‘(’bp’mHam " - Bu6miorexa [IOK
T DaQUKH. https:/m.edsoo.ru/7f415b90
OyHKINU
5 [ToBTOpEHME " 6 bubnuoreka [JOK
0060061IeHNE https://m.edsoo.ru/7f415690
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
ITPOTPAMME




8 KVIACC

KonnuecTBo yacos
Ne Hanverosaiie KoHuTpons DnekTpoHHbIe (ITU(GPOBHIL)
g | PRACIOBHTEM Bee HBIE IpaxTidec 00pa3oBaTENIbHBIE PECYPCHI
IIPOrpaMMBbI ro K1e paboThl
paboThI
Yucna u
1 BBIYHCIICHUS 15 bubnmorexa [TOK
’ https://m.edsoo.ru/7f417af8
KBagparHsle KOpHU
Yucna u
’ BBIYHCIICHUSL. 7 bu6mmoreka [{OK
Crenenp ¢ IeEJIBIM https://m.edsoo.ru/7f417af8
MoKa3aTeIeM
AnreOpandeckue
3 BBIPAKEHUSI. 5 bubnuoreka [IOK
KBanparusiit https://m.edsoo.ru/7f417af8
TPEXUWICH
AnreOpandeckue
4 BBIPAKEHUS. 15 bubnuoreka [JOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHust u
5 HEpPaBEHCTBA. 15 bubnuorexa [JOK
Ksanpartusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HEpPaBEHCTBA. 13 bubnuorexa [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUH
7 zga::;{f;a " 12 bubnuorexa [JOK
p i https://m.edsoo.ru/7f417af8
HepaBencrtpa
3 OyHKIUH. 5 bu6moreka [IOK
OCHOBHbBIE TOHSATHUS https://m.edsoo.ru/7f417af8
9 ?{)yHKHHH' 9 bubmuoreka [JOK
HCIOBBIC https://m.edsoo.ru/7f417af8
GbyHKIMN
10 [ToBTOpEeHUE u 6 bubnuoreka [JOK
0000111eHIE https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO 102 5 0

YACOB I1O TTPOTPAMME




9 KJIACC

KonnuectBo yacos 3JI€KTpOHHbI€
Ne HaumenoBanune K (apoBbIc)
OHTPOJIb
E/ Ir)[ai;;eg(;fMI/IilTeM Bce HELC Hpaxngqec 06pA30BATETBHBIE
porp ro paboThl KHC pabOTBL | hecypen
Yucna u
- bu6mmoreka [IOK
1 TleiicTuTe I;HI)IG 9 https://m.edsoo.ru/7f41
. 9d08
quciia
Zsa;;ee;ciia " bu6moreka [IOK
2 p ) . 14 https://m.edsoo.ru/7f41
YpaBHeHUs ¢ OqHOM
. 9d08
TIePEeMEHHON
Xé’a;fe?g N Bu6mmorexa IJOK
3 p ' 14 https:/m.edsoo.ru/7f41
CucreMsl
. 9d08
YpaBHCHHIA
YpaBHeHust u bubnuotexa [JOK
4 | HEpaBeHCTRBA. 16 https://m.edsoo.ru/7f41
HepaBenctpa 9d08
bu6mmoreka [IOK
5 OyHKIIUN 16 https://m.edsoo.ru/7f41
9d08
YucmoBble bu6mmoreka [IOK
6 | mociemoBaTeILHOCT 15 https://m.edsoo.ru/7f41
u 9d08
ggfg OI;IEZG’ bu6mmoreka [IOK
7 TTICHHC, 18 https:/m.edsoo.ru/7f41
CHCTEMATH3ALIH
. 9d08
3HAHUU
OBLIEE KOJIMYECTBO
YACOB I1O 102 6 0
ITPOI'PAMME
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