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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON XKU3HU.
PasButne y oOywaromumxcs Hay4HBIX NPEACTABICHUH O NPOHCXOXKACHUU U CYLIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS M KAuecCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJanTalud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas 3 3TuX comepkaTelIbHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS Ha MPOTHKECHUH TPEX JIET
U3y4YeHUs Kypca, B3aMMOJICHCTBYS C APYTUMH €To JIMHUSAMHU. B Xone n3ydeHus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nUHMHM «YMcaa M BBIUMCIEHUS» CIY>)KAT OCHOBOM sl JlalbHEHIEro
U3yYEHHUS] MaTEeMaTHUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(GOpMHPOBAHUIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAK)KE NMPHUOOPETECHHUIO TMPAKTUIECKUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe HAa YpPOBHE
OCHOBHOT'O 00I1[ero 0oOpa3oBaHHsl CBSI3aHO C PAMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpauecKux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOTUMOTo I peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBanus
y4eOHBI  MaTepuan TPYNIUPYETCS  BOKPYT  pPalMOHAIBHBIX  BBIpAXKEHWid.  Anredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISI MOCTPOSHHSI MaTEMAaTUYECKUX MOJIETICH,
OTMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAST Takke
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOJUMOIo, B YaCTHOCTH, MJIs
OCBOGHHUsI Kypca WHGOPMATUKH, W OBJAJCHHUE HAaBBIKAMH JEAYKTUBHBIX PACCYXKICHUU.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromuMucs 3HaHUM 0 QyHKIUAX KaK BakHEHIIeH MaTeMaTH4ecKOi MOoJeNu A OIMCaHUs
U HCCIIEIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae U oduectse. V3ydeHue
MarepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIOJIB30BaTh pa3IHYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOMINE OCHOBHBIC DPa3leNbl cofepxaHus: «Uuciaa M BBIYHACICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha uzyuenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbl 3amucu Apoleit K
npyroi. IloHsTHEe panoHaIbHOrO 4YKCiIa, 3alMCh, CPABHEHUE, YIIOPSAI0OUMBAHUE PallMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpeJesieHHe, MPeoOpa3oBaHNe BBIPAKEHUH Ha
OCHOBE OTIpPE/ICICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PELICHUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTHM MEXIY BeJIMYMHAMM B  BHUAE (OPMYJIBL.
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpAXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOU3BEIEHUI, IpaBUiia PacCKpbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. Clio)keHue, BBIUNTAaHUE, YMHOXKEHHE
MHOTouJIeHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHs, IIpaBuia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIbLHOCTD
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 3aJ]ay C TIOMOIIIbIO YPaBHEHH.

Jlunelinoe ypaBHEHHE C ABYyMS MEPEeMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHH ¢ JBYMs MepeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. YUucioBsle NPOMEXKYTKH. PaccrosiHme mexny AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukoB
peanbHBIX 3aBucuMoOcTei. [lonarue ¢ynkmuu. I'paduk Pyskmuu. CsoiicTBa  (HyHKIIHIA.
JluneitHas Qynkuys, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yucya 1 BLIYUCICHHUS



KBaapatueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHanbHOM uwmcie. Jlecaruunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BeIpaKeHUIAJTeOpandecKue BbIpaskeHus

KBanpaTHblil TpEXUieH, pa3jioskeHUE KBaJPATHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHUE, JeJeHue anredpandeckux ApoOeil. PanyoHanbHble BBIPAKEHUS U UX
peoOpazoBaHueE.

VYpaBHeHMs U HEpaBeHCTBAY pABHEHHMS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckass uHTEpHIpeTalysl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpaBHEHMH C ABYMs nepeMeHHbIMU. [IpuMepbl pemieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsl IEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HeEpaBeHCTBA W HMX CBoMcCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpapukon
(GYHKIHH, OTPaXKaIOUMX peaIbHbIe IPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|x|. [paduueckoe pemenne ypaBHeHHi # CHCTEM
YPaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIa, KOHEUYHbIE U OECKOHEUYHBIE J1ECATUUHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
NecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOYECTBOM
JIEMCTBUTEIIBHBIX YNCE U KOOPAUHATHOU IPSAMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIaMH.

Pasmepsl OOBEKTOB OKPYXAlOIEro MHpa, IUTEIBHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MUpe.

[TpubnnxEHHOE 3HAUYE€HUE BEIMYUHBI, TOYHOCTb NPUOMKEeHUs. OKpyIieHHe YHuCell.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUS H HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pemieHuss ypaBHEHHM TPETbed M 4ETBEPTOM CTEIICHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHeHUW.  PemieHwe  TEKCTOBBIX  3aday
anredpandeckuM METOAO0M.

YpaBHeHHE C OBYyMS MEPEMEHHBIMU U ero rpaduk. Pemenne cucreM ABYX JTHHEHHBIX
YpPaBHEHUN C JBYyMsl IIEPEMEHHBIMH. PemieHune cucreMm ABYyX YpPaBHEHHUM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

OyHKIMNPYHKIUT

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KOOpauHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YucioBble nocieoBaTelbHOCTH YHCI0BBIE MOC/Ie10BATeIbHOCTH U IIPOrpecCHu

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmymoit u popMyII0ii N-TO YIIeHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®dopmynsl N-ro  4ieHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N UJICHOB.

N300paxeHne 4jJeHOB apU(PMETHUECKOH M TeOMETPHUYECKOM Mporpeccuil TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0kKHBIE MPOIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHHCKON MaTeMaTuKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MAaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTHYECKOM LIKOJIBI, K UCTIONB30BAHUIO 3TUX JOCTI)KEHUH B IPYTHX HAyKaX U MPUKIIAJIHBIX
chepax;

2) rpa:kaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM IOCTHKEHUN
HAYKH, OCO3HAHHEM BaKHOCTU MOPAIbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
AKHU3HU Ul YCHEIHON MpodecCHoHaNIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHHUEM WHIMBUIYAJIbHOM TpaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, YMEHUIO BUJIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTHUYeCcKOl HayKu Kak c(epbl uYelOBEYECKOH MAeATeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JUTSl Pa3BUTHUS IUBHIIN3AIIUH, OBJIAJCHUEM S3bIKOM MaTeMaTHKH U MaTeMaTHYeCKOn
KyJIbTypOd Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJAJCHHUEM MPOCTEHIINMH HaBBIKAMHU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS W
IMOLMOHAJIBLHOIO 0J1aroNoJIy4us:

TOTOBHOCTBIO TNPUMEHATh MaTeMaTHYeCKHWe 3HAHUS B HMHTEpPEcaXx CBOEro 3/10POBbA,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OT/bIXa, peryisapHas Qui3ndeckas aKTUBHOCTBH), C(HOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHU,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY U TaKOTO JKe MpaBa JIPYroro 4eioBeKa;

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel Cpepl, MJIAaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpesbl, 0CO3HAHHEM IJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIIOBUAX HeOHpel[eJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHHA cBoOci
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HEOO0XOIMMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (HOPMYyITUPOBATh UIICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPHUHUMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbHI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBJIATh M XapPaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKHM MAaTEMAaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHIATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
U CPaBHEHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3A;

e BOCIPUHHUMATH, (POPMYyIMpPOBaTh W MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U O0IINE, YCIOBHEIE,

® BBIIBIIITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKICHUAX, Ipeiararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHNUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEMaTHYECKHUX YTBEPXKICHMH (mpsiMble H  OT
IPOTUBHOTO), OPOBOJUTH  CAMOCTOATENBHO  HECIIOKHBIE  J0Ka3aTelbCTBa
MaTeMaTHYecKuX (PaKToB, BBICTpAaUBATh ApPryMEHTALUIO, NPUBOIUTH IMPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHS,

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® UCMOJb30BAaTh  BONPOCHI  KAaK  HCCIIEAOBATENIbCKUNM  MHCTPYMEHT  I1O3HAHMA,
bopmynupoBaTh BOIIPOCHI, ¢bukcupytomye IPOTHBOpEYHE, npobiemy,
CaMOCTOSITENIFHO yCTaHAaBJIMBAaTh MCKOMOE M JaHHOe, (OpPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

® [IPOBOJUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIA SKCHEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOO0M;

® CaMOCTOATENILHO  (opMynupoBaTh O00OOIIEHHMS H  BBIBOABI IO  pe3yJbTaTaM
NPOBEANEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJAOB U 000OIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBIeHHsS HH)OPMAIIMH U WILTIOCTPUPOBATh PelIaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCHPUHHUMATh U (POPMYIHPOBATH CYXJICHHUS B COOTBETCTBHUHU C YCIOBHSIMHU H ICTSIMU
OOILeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3yJsIbTarT;

B X0/i¢ 00CYKICHHUS 3aaBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMbI, TPOOIEMBI,
pCIHaeMOfI 3aJda4u, BBICKA3bIBAThb HWACH, HALCJICHHLIC Ha IIOUMCK PCHICHUA,
CONOCTABIATh CBOM CYXACHHUS C CYXKAICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3IM4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH popme hopMyInpoBaTh
pasHOTrIacus, CBOU BO3PAKCHHUS;

MNPpEACTAaBIATE PE3YJIbTAThl PCUHICHUA 3ada4u, SKCIICPUMCHTA, UCCIICAOBAHMsA, IMTPOCKTA,
CaMOCTOATECIIBHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHHUA C y‘-IéTOM 3aaa4 Mpe3CHTauuu U
0COOEHHOCTEHN ayAUTOPHH;

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHAMBUAYAJIbHOW pabOTHI
IIPU pEIIeHNN YYeOHbIX MaTeMaTHUECKHX 3aJ1ay;

IPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenaTts BUABI paboT, JOrOBapUBaThCS, OOCYKAATh MPOLIECC |
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpYNIOBBIX (opmax paboTsl (00CyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHI M KOOPAMHHUPOBATH
CBOH ,ZIeI\/’ICTBI/IH C APpYIUMHU YJICHAMH KOMAaHAbI, OICHHUBATh Ka4€CTBO CBOCIO BKJIaZa B
00Nl MPOYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEH CTBUS.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIecca U Pe3ysbTara pPerieHus
MaTeMaTHUYEeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLINOOK,
BBISBJICHHBIX TPYJIHOCTEH;



® OLEHUBATh COOTBETCTBHE PE3yJbTaTa ACATECILHOCTH MOCTABICHHOMN LIEJIU U YCIOBHM,
OOBSCHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMDXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce 0OydYarolIMiiCS TMOMYYUT CIEAYIOIIME MpeIMeTHbIE
pE3yJIbTaThI:

Yucaa U BbIYUCIEHUSA

BoimonusATe, coueTas yCTHbIE W NMHCbMEHHbIE NPUEMBI, apudmeTnyeckue IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHHs YHUCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HblE CIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYEHUH JPOOHBIX BBIPAXKCHH, COICPKANIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKcCH YUCeN K Ipyroi (mpeoOpa3oBbIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAA0YUBATh PALIMOHATIBHBIE YKCIA.

OKpyriarh yucnia.

BpINONHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIUMCICHUM, OLEHKY 3HAYEHUH YUCIIOBBIX
BI)Ipa}KCHI/II\/JI. BrimoagaTs I[CflCTBI/ISI CO CTCIICHAMM C HAaTypPaJIbHBIMH ITOKA3aTCIISIMU.

[IpuMeHATh pU3HAKK JETUMOCTH, Pa3I0KEHHE Ha MHOXKUTEIN HAaTYpalbHbIX YUCE.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIUYUH,
MMPONMOPUHUOHATIBHOCTBIO BCJIMUWH, IPOUCHTAMU, HHTCPIIPETUPOBATE PC3YJIbTAThl PCIICHUS 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mmpoiiecce
OCBOEGHHS yueOHOr0 MaTepuana.

HaXOI[I/ITB 3HAYCHUA 6YKB€HHI>IX BBIpa)KCHI/Iﬁ IIpH 3aaHHBIX 3HAYCHHUAX IICPCMCHHBIX.

BrinonHaTe mpeobpa3oBaHus LENI0r0 BHIPAKEHUS] B MHOTOUWIEH MPUBEICHUEM MOA00HBIX
CJIaraeéMbIX, PaCKPBITHEM CKOOOK.

BpINOAHATE yMHOXXEHHE OJHOYJEHA HAa MHOTOWIEH M MHOrOYJ€HAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIITh pa3ioKEHHE MHOTOWIEHOB HAa MHOMKHUTEIH C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM O0OIIero MHOXUTEIs, TPYNIHUPOBKU CIaraeMbiX, MpUMEHEHUs: (HOpMyT COKpAIIEHHOTO
YMHOKEHHUS.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOI'OYWICHOB Jid PCEIICHHA PAa3IMUYHBIX 3aaa4 K3
MaTE€MAaTUKH, CMCKHBIX IIPEAMETOB, U3 pea.m,Hoﬁ IMPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMHU TOKA3aTENSIMH IS TPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats nuHelHBbIE ypaBHEHHUsI ¢ OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
UCXOJHOTO YypaBHEHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YUCIO KOpPHEM
YpPaBHEHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUN TMHEWHBIX YPaBHEHUN U UX CHCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS peIIEHUEM JMHEHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMH, TOJIb3YsICh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM TIPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTponuTs Tpaduk GyHKINN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy obOydyeHuss B 8 kJiacce 0oOydyarOImMICS TOJYYUT CIEAYIOMUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUSA

Hcronb30BaTh HayalbHBIE IPEACTABICHUSA O MHOXKECTBE ICUCTBUTENBHBIX YUCEN UL
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETUYECKOrO KBaJpaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
COJIepKalIMX KBaJPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MabIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHel yncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPKEHMM, COAEPIKALIUX CTEIIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUI HAaJl MHOTOUJICHAMH M alreOpanyecKuMH JpOoOsIMHU.

PackmnanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTEH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW s peIIeHUs Ppa3JIMyHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUS H HEPABEHCTBA

Pemare nuHelHbIE, KBaApaTHBIE YPABHEHUS U PALIMOHAJIBHBIC YPABHECHMSI, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UYUCIE C
OpUMEHeHHEM TIpadUUecKuX TIpEACTaBICHUN (yCTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUIH pelleHus, eClii UMEET, TO CKOJIBKO, U ITpoYee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
IOMOIIIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YPaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIE TIOHATHUS W  S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACSITh 3HAaYeHWE (QYHKIMM 10 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpouts rpaduku dIeMEHTApHBIX (YHKINUN BUIA:

y = kix, y = x2, y = X3y = |x|, Y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIHH 110 &
rpaduky.

K koHiy oOyueHuss B 9 kjacce OOydarONIMiiCs MOJIYYHUT CJCIYIOIIUE TMPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BeIimonHATh apudMeTHUECKUE NEHCTBHS ¢ PAlMOHATBHBIMU YHCIIAMHU, COYETasl YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIaAMH.

HaxonuTe 3HaueHMs cTENeHEel ¢ HeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriasaTh AEWCTBUTENbHBIC YHCIA, BBHIMOIHATH MPUKHUIAKY pe3yJbTaTa BBIYUCICHUM,
OIIEHKY YMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE W KBaJpaTHbIE YypaBHEHHS, YpPaBHEHUS, CBOJSIIMECS K HHM,
npocTeiime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SBISICTCS JINHEHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoaUTH MpOCTENIIINE UCCIEOBAHNS YPABHEHUH U CUCTEM ypaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TIpeACTaBICHUH (YyCTaHaBIMBAaTh, WMEET M YpaBHCHHE WA
cucTeMa YpaBHEHUH peIIeHs, €ClIi IMEET, TO CKOJIBKO, B ITpovee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO0 CHMBOJIOB.

Pemrate cucTeMBl JHHEHHBIX HEPAaBEHCTB, CHCTEMBbl HEPAaBEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSMOW,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPH PEIICHUH Pa3IMYHbBIX 33j1au.

DOyHKIUHA

Pacrnio3HaBaTh QyHKIIMY H3YYCHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACIIONIOKEHHE Ha

KOOPJAMHATHOM M10ckocTH rpadukoB GpyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HA4YCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacno3naBare  kBazpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (PyHKINI U3 peanbHON KU3HU, GU3UKH, TEOMETPHUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemates 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMU, B TOM YHUCIIE 337a9d
U3 peasbHO KHU3HHU (C HCIOIb30BaHHEM KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHCCKHC BLPAKCHIA 21 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHEHI 1 HEPABEHCTBa 20 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin 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 5 0



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnunoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKIMH. OCHOBHEIE NOHATHS S https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubnuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnuoreka [IOK
o 1 1
> YHICHIH 6 https://m.edso0o.ru/7f419d08
bu6mmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIIEIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bu6nmorexa LIOK
7 . 18 1
3HAHUM https://m.edso00.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE

MATEPHAJIBI JJIAA YHEHUKA

Maxkapsiues }0.H., Munatok H.I'., Hemikos K.M. u apyrue; nox penakuuneit TenskoBckoro
C.A., Anrebpa, 7 kmacce, AkunonepHoe oomecto "M3natensctBo "[IpocBemenue"

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A.S. Kononog. 3agauu no anredpe mist 7-9 ki1

Pabouas rerpans o anredpe 7 k1. Makapsrues FO.H.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/7f417af8

bubnuoteka [{OK https://m.edsoo.ru/7f415b90

bubnuoteka [{OK https://m.edsoo.ru/7f417af8
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