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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYruxX ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUH O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MpPHUpOJE U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl 00ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YaloluXcs: OHM MCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXJCHUs, 0000IIeHNe W KOHKPETH3aluio, abCTparupoBaHWE W aHAJOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
0o0y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «AnredOpa» A OCHOBHOTO OOIIEero
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJIep)KaTelbHO-METoIuYeckue JuHuM: «Yucima u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPABEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4JaroIUMCs TPUXOAUTCS JTOTHUYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B IporpaMmy y4eOHOTO Kypca «Airedpay BKIIIOUYSHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3/enax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «YUMcaa M BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl TTOBCETHEBHOM KHM3HH. Pa3BUTHE MOHATHSA O YHCIE HAa YPOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Comepkanue JBYX aireOpamvecKkux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBI  MaTepuan TPYNNHPYEeTCss BOKPYT  palMOHANBHBIX  BBIpaXEHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peabHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHHIA.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHue
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEMaTHYSCKON MOJIETH /I OTHCaHUs
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBIECHUI B mpupone u odmiectBe. M3yuenue
MaTepuana CHocoOCTBYeT pAa3BUTUIO Yy OOYYalOIIMXCSl YMEHHS MCIONb30BaTh pPAa3INYHbIC



BBIPA3UTEIbHBIC CPENICTBA sI3bIKA MATEMaTUKH — CIIOBECHBIC, CUMBOIMYECKUE, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYpHI.

CormacHo ydeOHOMY IUIaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Airedpay,
KOTOpPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl cojiepkaHus: «Yucia W BBIYHCICHUS,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3ydyenue ydyeOHOro Kypca «AJredopa» orpoautcs 306 yacoB: B 7 kiacce — 102
yaca (3 yaca B Hee10), B 8 kiacce — 102 yaca (3 yaca B Hegesn0), B 9 kiaacce — 102 yaca (3
yaca B HeJleJo).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCTCHHUA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXOoa OT OAHOM (QopMbl 3ammcu Apodei K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypajbHBIM IOKa3aTeJIEM: ONPEIEIICHNE, IPe0Opa30BaHUE BBIPAKEHUI Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00IbIINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33aad U3 peabHOU
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HATYPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00paTHasi MPOIOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHUSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PaCKPbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTelIeM.

OpnowieHsl 1 MHOrowieHsl. Crenenb MHOrouwieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus! M HEpaBEeHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHHUs, MIpaBUiIa NpeoOpa3oBaHUsl ypaBHEHMs, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOHM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHM.

JluneiiHoe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JIBYyX JIMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TOMOIIBI CUCTEM YPAaBHEHM.

DOyHKIUH

Koopannara Toukm Ha mnpsMoid. UucnoBble NpOMeXyTKH. PaccrosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopamHat, ocu OX m Oy. AOcmucca W opauHATa TOYKM Ha
KoOpAWHATHOM miockocTu. IIpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papuk ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne THMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KNIACC

Yuciia v BEIYMCIECHUS

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. JlecaTuuHbie
npUOIKEHUs UPpAIlMOHATBHBIX uncen. CBolcTBa apuMEeTHYECKUX KBAJAPATHBIX KOPHEH U UX
MpUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUM W BBIYHUCICHUAM. JleHicTBHTENbHBIC
quCIa.

CreneHb C 1eNbIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAS 3alKCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBaapatHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.



Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckord npobu. CroxeHue,
BBIYUTAHNE, YMHOKEHHE, JIeJICHUEe airedpanueckux ApoOeil. PammonanbHble BBIpaXXEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI U HePaBEeHCTBA

KBanparnoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOrO ypaBHeHUsA. Teopema Buera.
Pemenne ypaBHEHHH, CBOIIIMXCS K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme 1poOHO-
paloHaIbHbIC YpaBHEHUS.

['paduueckass uHTEpHIpEeTAUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUU C JOBYyMs INepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 anredpandeckum crocooom.

YucnoBble HEpaBEeHCTBA W MX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HepaBeHCTBA C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpeneTIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb
3a1aHus QYHKIIHM.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKIHH 1o e€ rpaduky. Ilpumepsr rpadukos
GbyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

@YHKINY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|X|. [padudaeckoe perenne YpaBHEHUHN U CUCTEM
YpaBHEHUM.

9 KUIACC

Yucsia ¥ BLIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YMCIA, KOHEUHbIE U OECKOHEUHbIE JECSITHUHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JecSTHUUHble  JpoOu. B3auMMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(pMETHUECKHE AECUCTBUSA C ACHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTH IPOILIECCOB B OKPY)KAIOIIEM
MHUpe.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIYUCICHHM.

YpaBHeHUs] M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTON CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHHMH.  PemieHme — TEKCTOBBIX  3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN € JBYyMs IEpEMEHHBIMU. PeleHne cucreM JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTepHpeTalys CUCTEMbl YPaBHEHUN ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1au allreOpanyeckuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHoW. KBaapaTHple HepaBeHCTBA. ['paduueckas MHTEpIIpETaIUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOyHKIUHA



KBagparnunas ¢ynkmus, e€ rpaduk um cBoiictBa. I[lapabosa, KOOpauWHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

I'padukn Gyrxmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicTsa.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyroit u hopmyIoit N-ro dieHa.

Apudmernueckass M reomerpuyeckas — nporpeccud.  Popmynbl  N-TO 4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI MIEPBBIX N YICHOB.

N300pakeHre 4iIeHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOrpeccuil TOYKaMu Ha
KOOPJMHATHOM IUIOCKOCTU. JIMHEWHBIM M AKCIOHEHUMANbHBIM pocT. ClO0XHBIE IPOLEHTHI



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
[EHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHMXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHBHOE yYacTHE B PEUICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPABICHHOCTH, OCO3HAHMUEM BXKHOCTH MAaTEMATHYECKOTO 00pa30BaHUs HA MPOTSKCHUH BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W OSCTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIe B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINH, OBJIAJICHUEM SI3IKOM MaTEMaTHUKH U MaTeMaTUUECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO MPUMEHSTh MAaTEMaTUYECKHE 3HAHMS B HUHTEpPecax CBOETO 3J0pPOBbA,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3ndeckas aKTHMBHOCThH), C(HOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHI NI OKPY’KAIOIIEH Cpefbl, OCO3HAHWEM TJI00aJIbHOTO XapaKTepa SKOJOTUYECKHUX
npo0OJieM U MyTel X pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO AESITebHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y OPYTHX
JIOJIeH, MPUOOPeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;



HE00X0AUMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHPOBATH UJIEH,
HOHATUS, TMIIOTE3bl 00 00OBEKTaX M SABJICHMSAX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PEIICHUS U
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHUYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHUNA MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TIOHATHH, YyCTaHABIMBAThH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH U MPEOOpPa3OBBIBATH CYXACHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX, MpeJylaratb KPUTEPUHU JIsl BBISIBJICHUS 3aKOHOMEPHOCTEH W
MNPOTHUBOPEUHNL;

JenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

pa3dbuparh J10Ka3aTeabCTBA MATEeMATHMUECKUX YTBEPKACHUM (MpsSMble M OT MPOTHBHOIO),
MPOBOAWTH  CAMOCTOSITENIFHO  HECIOKHBIE  JTOKA3aTelNbCTBA  MAaTeMAaTUYeCKUX  (DaKTOB,
BBICTPAWBaTh ApPryMEHTAIMIO, TPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS,

BbIOMpaTh Ccrnoco0 pelieHuss yueOHOW 3a/laduu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILEHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YYETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).
basoBbie ucciieqoBaTe/bCKHe AeHCTBUSA

WCIIOJIb30BaTh BOIMPOCHI KaK MCCIENIOBATEIbCKUI WHCTPYMEHT TMO3HaHUs, (HOpMyIupoBaTh
BOIPOCHI, GUKCUPYIOIIHE MTPOTUBOPEUHE, MPOOJIEMY, CAMOCTOATEILHO yCTaHABIMBATH NCKOMOE
U 1aHHO€, POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTH TI0 CAMOCTOSATENIHO COCTABICHHOMY IUJIaHY HECJIOKHBIM AKCIIEPUMEHT, HEOOIbIIOe
HCCIIEIOBAHNE MO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENIbHO (OpPMYyIUPOBaTh O000OIIEHUST M BBIBOABI MO pe3yidbTaTaM MPOBEAEHHOTO
HAOIIOIEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M W30BITOYHOCTh HH(OPMAIMH, [aHHBIX, HEOOXOAMMBIX [
pELIeHUs 3aa4H;

BBIOMPATH, aHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIHIO PA3IMIHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

BEIOUpaTh (OpMy TIpeICTaBICHHS HWHPOPMAIMM U WUTIOCTPUPOBATH peEIIaeMble 3aJadd
CXeMaMH, IuarpaMMaMu, HHOW rpapuKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAAE&KHOCTh HWHGOPMAlMU MO KPUTEPHUSAM, NPEUIOKEHHBIM YYUTENIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



BOCTIPUHUMATH U (OPMYTHUPOBATEH CY>KICHHS B COOTBETCTBHH C YCIOBUSMHU H IEJISIMUA OOIICHUS,
SCHO, TOYHO, IPAMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JaBaTh TIOSCHEHUS IO X0y PEIICHUs 3a]]aui, KOMMEHTHPOBATh TOTYyICHHBIN PE3yIbTarT;

B xole OOCYXIeHHsS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CYKIEHUSMHU JPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh Pa3jIMude U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIUpOBATh pa3HOTIaCcHsI, CBOM BO3PAXKECHHUS;

OpPEACTaBIATh PE3yJAbTaThl PEIICHUS 3a/Ja4yd, OKCIEPUMEHTa, HCCIECIOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3aJad MpPE3CHTAlMd U
0COOCHHOCTEH ayAUTOpHH;

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIbHOH padOThl IMpHU
peleHnr y4eOHBIX MaTEMaTHYECKHUX 3a]1a4;

MPUHUMATH 1€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOU pabOTHI,
pacrpenensaTh BHUIbI padoOT, JOrOBAPUBATHCS, OOCYKIaTh MPOIECC M Pe3yibTaT paboThl,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTel (0OCYyXKIeHHs, OOMEH MHEHUSMH, MO3TOBBIE
HITYPMBl U JIPYTHE), BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPAUHHUPOBATH CBOM JEUCTBHUS C
JPYTUMH 4JICHAMH KOMAaHJblI, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUsIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBUS

Camoopranu3amnus:

CaMOCTOSITENIbHO COCTaBJISTh IUIAH, aJTOPUTM pEIlIeHus 3ajaud (WIM €ro 4acTb), BbIOHMpaTh
crocod pemieHUss C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OpPMAIIHH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BIQJIETh CIOCO0AaMHM CaMOIIPOBEPKH, CaMOKOHTpOJIA TMpollecca W pe3ylbTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;

NpeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TMpPU pEIICHWH 3a7add, BHOCHUTH
KOPPEKTHUBBl B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENHbCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBUE pe3ylbTaTa JAEATEeIbHOCTH TIOCTAaBICHHOW I U  YCIIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTHUKEHHUS [EJIM, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS MOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BoimonusaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHyecKue IeHCTBUS C
parMoHaTBHBIMH YHCTIAMH.

HaxomuTh 3Ha4eHUsS YHCIOBBIX BBIPAKEHUN, NMPUMEHATH Pa3HOOOpPA3HBIE CIOCOOBI U
NpuUEMBI  BBIYMCIICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPKANIUX OOBIKHOBEHHBIC U
JECATHUYHBIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMCH YUCeN K JIpYyroi (IpeoOpa3oBHIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U yIOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OKpyrasTh 4ncia.



BbINOMHATE NPUKHUIKY U OLEHKY pE3y/bTaTa BBIYMCIEHUM, OLICHKY 3HAUYEHUMN YHMCIIOBBIX
BBIPAKCHUI. BBINIOIHATE AEHCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU ITOKA3aTEIISAMU.

[TpyMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEI.

Pemare npakTHMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOILICHUEM BEIWYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIUYUH, IIPOLIEHTAMH, MHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PAcCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust 0YKBEHHBIX BbIPaKEHUH IIPU 3aJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0ro BhIPaKEHUS] B MHOTOWIEH NPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcCylecTBISATh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMy COKpaiEHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYICHOB Ui PELICHHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAJILHOM MIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH ITOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja MEepexona OT
HUCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTh, fBIIAE€TCA 1M YUCIO KOPHEM
YpaBHEHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupath mpUMepHI Map YKCeN, IBISIOUIUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOpJAMHATHOM IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHHS C JByMs
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/layM, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yibTar.

DOyHKIUHA

N3o00paxaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOpOCTb, BpEMsl, PacCTOSIHUE, II€HAa, KOJMYECTBO, CTOMMOCTh, IPOU3BOAMTEIBHOCTh, BPEMI,
00BEM paboTHI.

Haxonauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatp rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(QUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K koumy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE NpPEAMETHBIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA



Hcnonb3oBath HavallbHbIE TPEJCTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YMUCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YUCIA TOYKAMU Ha
KOOPJAMHATHOMU IIPSIMOM.

[IpumensTh moOHATHE apuU(METUYECKOTOo KBAJIpPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAXKEHUN,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJIbIX YHCENT C TIOMOIIBIO JIECATUYHBIX JIpoOeH u
creneHei yucina 10.

AulredpanyecKkue BbIpasKeHUs1

[IpyuMeHsSTh TMOHSATHE CTENEHH C IENbIM IO0Ka3aTelieM, BBIMOJIHATh IPeoOpa3oBaHuUs
BBIPKEHUM, COAEPKALIUX CTEIICHU C IIEJIBIM ITOKa3aTelIeM.

BBINOMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
MPABHJI ACHCTBHIA HAJl MHOTOWICHAMH U aJiTeOpandecKuMHU JPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[Ipumensats mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] pa3IMYHBIX 3a1ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKU.

YpaBHeHus1 M HepaBeHCTBA

Pemars nuHeiiHble, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPAaBHEHUS, CBOJSAIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[TpoBoauTh MpocTeiiine uccaeA0BaHNus YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NPUMECHCHUEM TpauUecKux IMPeICTaBICHUA (yCTaHABIMBATh, HMMEET JIM YPAaBHCHHE WIIN
CUCTEMa YPaBHEHMI pEIlIeHUs], €CIIi UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT ciOBEeCHOW (GOPMYIMPOBKH 3adadll K e€ aireOpandecKod MOAETH C
MOMOIIbIO COCTABIICHUS YPaBHEHMSI WJIM CHCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4i TOJIYYCHHBIN pe3yibTarT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PeIIaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (DYHKIMOHANBHBIE TOHATUS U  SI3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O3HAYCHUS), OMPENENSTh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTIpeIeNATh CBOMCTBA (PYHKIMHU 10 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = kIx, y = x2, y = x3y = |X|, y = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K xonmy oOyueHus B 9 kiacce oOyYaromMiics TMONTYYHUT CIEAYIOUIUE TPEIMETHBIC
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIE U UPPAITHIOHATILHBIC YHCIIA.

BrimonusaTe apudmeTrndeckue IEHCTBUS C PAllMOHANIBHBIMU YUCIIAMH, COUYETasl YCTHBIE U
MMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITMOHAILHBIMU YUCIIAMH.

Haxoautb 3HaueHUs: cTeneHel C LeJbIMU MOKa3aTeIMU U KOPHEW, BBIYMCIIATh 3HAUCHHS
YHUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOIHATh MPUKHUAKY pe3yJbTaTa BbIUUCICHUH,
OIICHKY YHUCIIOBBIX BHIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHble W KBaJgpaTHblE YpaBHEHUS, YPaBHEHMs, CBOJASAIIMECS K HUM,
npocTeiimme ApoOHO-palMOHAEHBIC YPABHEHUS.

Pemarb cuctembl IBYyX JIMHEWHBIX YpaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.



Pemate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHS UM CUCTEMBI JBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUH U CUCTEM YPaBHEHUM, B TOM 4YHCIIE C
IpUMEHEHHEM TIpadUUecKuX MpeACTaBICHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
CUCTEMA YPaBHEHMM PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIMUCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemare cucTtembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, U300pa)kaTh PELICHHE CUCTEMBbl HEPABEHCTB HA YMUCIOBOM IPSIMOH,
3aIAChIBATh PELICHHUE C TIOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUU PA3IMYHBIX 3a4a4.

DOyHKIUHA

Pacno3naBate GyHKIMU H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHHE Ha
KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkumid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = [x|, B 3aBucHMOCTH OT 3HauYeHHiI KO3(DDHUIHEHTOB, OMICHIBATE CBOICTBA
byHKIHIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TPapUKH KBAIPATUYHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHH.

Yucii0Bble NMOCIEA0BATEIBHOCTH U NPOrPECCUH

Pacno3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IPOTPEcCUr MpPU pasHbIX CIIOCOOax
3a/1aHUS.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMyN N-ro 4yjaeHa apudMeTHuecKol u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YUCIIOBBIMU I1OCIEA0BATEIBHOCTIMH, B TOM YHUCIIE 33]1a4U
U3 pealbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30OBATEIBHBIE
padoThI padoThbI pecypesI
254acoB

1 Eﬁiﬁiﬁ;ﬁﬁ?;;i%ﬁ?:;ﬁf (iHaHBHHe e 15 CraptoBas bubmuorexa [JOK
KonTponnas pagora Nel 2. 10 2 pabota 20 mun. = https://m.edsoo.ru/7f415b90
AnrebpandecKkue BoIpaKCHUS 27 yacoB

5 bubmuorexa [JOK
Konrtpoabsnas padora Ne2.1. 11 2 https://m.edso00.ru/7f415b90
KoutpoabHnas padora Ne3.1. 16
v 20

. paBHEHUS U HEPaBEHCTBA 4acoB , Bu6miorexa LOK
Konrpoabuasi pagora Ne3.1. 100 https://m.eds00.ru/7f415b90
Koutpoabnas padora Ne3.1. 10
Koopaunats! u rpapuku. OyHkunu 24 vaca

4 5 bubmuorexa [JOK
KounrposbHasi padora Ned. 1. 12 https://m.edso00.ru/7f415b90
KonTtpoabHnas pabora Ne4.2. 12
[ToBTOpenue u 06o0IIEHNE 6 Yacos

5 606 5 bubmuorexa [JOK
Iloproperne n 0600menne 4 https://m.edsoo.ru/7f415b90
KourpoJabsHnas padora 3a 1 noayroaue. 2
HTorosasi KOHTpOJIbHAsI padoTa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 gaca 10 0



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

8 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TEM
Ne n/nt Kourpoasubie IIpakruueckne (uudposbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 Yucna u Beruncienus. KBagpaTaeie KOpHU 15 1 Bxopanas pabora bubmmorexa [IOK
KontpoabHnast padora Nel 20 MuH. https://m.edsoo.ru/7f417af8
Uucna u Beruncienusi. CTeneHp ¢ UeabIM Bubmorexa [IOK
2 MOKa3aTeyieM 7 1 .
https://m.edsoo.ru/7f417af8
KoutpoabHas padora Ne2
I ; 1 B 10K
Ap p https://m.edsoo.ru/7f417af8
Kontpoabnas padora Ne3
, | e g . 1 B 10K
https://m.edsoo.ru/7f417af8
KonTtpouabnas padora Ned
5 Knapamiae ypamtenmss 15 1 Bubmorexa HOK
AP P https://m.edsoo.ru/7f417af8
KonTtpoubHnas pabora Ned
6 Ccrenm ypammoni 13 1 Bubmorexa HOK
yp https://m.edso0.ru/7f417af8
KonTtpoabHas padora Ne6
;| e spance . 1 B LOK
P https://m.edso0.ru/7f417af8
KonTtpoJubHnas pabora Ne/
bu6nmoreka [JOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnosble PyHKIUU 9 1 bubnnoreka [JOK
KonTpoabnas padora Ne8 https://m.edsoo0.ru/7f417af8
0 EOBTOpCHI/IC " 0606611_ICHI/161 6 . Bubmorexa [IOK
OHTpOJILHAsI padoTa 3a 1 mosryroaue. https://m.edsoo.ru/7f417af8
Hrorosasi kKoHTpOJIbHAsI padoTa 1
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 10 0



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

9 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM
wn Y —— Beero Kourpoabusie IIpakruueckue (uudpposbie)
padoThbI padoThI o0pa3oBaTe/bHbIE
pecypchl
Yucna v BEIYUCICHUS.
o Bxomnas bu6mmoreka [IOK

! ﬁiﬁfgﬁfﬁ’;‘;ﬁiﬁ%l 9 uacos 1 pabota 20 mun | https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA.

2 YpaBHEHUsI C OJHON NTEpEMEHHON 14 gacoB 1 BH6H_HOTeKa HOK
KoHTpo:bHast pagora Ne2 https://m.edso00.ru/7f419d08
YpaBHEHHMs U HEPABEHCTBA.

3 Cucremsl ypaBHeHUH 14 yacos 1 EH@I_I;I/OTGKda HOK/ £419d
KoHTpobHas padoTa Ne3 ttps://m.edsoo.ru/7f419d08
YpaBHEHHs 1 HEpABCHCTBA.

4 HepagenctBa 16 gacoB 1 BH6H_HOTeKa HOK
KoHTposbHasi padora Ned https://m.edso00.ru/7f419d08
o 16 gacoB

VHKITUU
. 8 1 bu6mmoreka [JOK
> Egg:ggﬁﬁ:’; g:gg:z ﬁ"g; 8 1 https://m.edso00.ru/7f419d08
15 gacoB
YucaoBbIe OCIEI0BATEILHOCTH

6 Kourpoabnas padora Ne/.1 8 1 bubnuorexa [JOK
KonTposbHnas padora Ne7.2 7 1 https://m.edso00.ru/7f419d08
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

7 3HaAHUU 184acos 1 bubnuorexa [JOK
HroroBasi KOHTpo.1bHasi padoTa 1 https://m.edsoo.ru/7f419d08
PIIP

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 0
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOTI'O NTPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» AnreOpa, 7 kitacc/ Maxkapsraes FO.H., Munarok H.I'., HemikoB K.U. u npyrue 2022r, AkunoHepHoe
obmectBo «M3natenbpcTBO «IIpocBenieHuney

KHM no anrebpe k yueOnuky Makapsraesa FO.H.

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

y4aeOHHKH 110 anredpe 7-9 kiraccel Makaperues FO.H. 2022r

KHWM no anrebpe k yuebnuky Makapsraesa FO.H. 2022r

[Tocobue mist moaroroBku yuanuxcs Kk OI'D mox pegakuueit Amenko 1.B. 2023r

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJOBAHHUE
JInnelika knaccHas

2. TpeyronbHUK KIIacCHBIHN (45°, 45°)
3.TpeyronpHUK KiaccHbIN (30°, 60°)
4.TpaHCTIOPTHD KJIACCHBIN

5.IUPKYJIb KJIACCHBIN

6.Ha0O0p KJIACCHOTO MHCTPYMEHTA
7.pyneTtka

8.men Genbrit

9.MeJ1 IBETHOM.

MOJIEINH [T U3yUYEeHHUsI TEOMETPUUECKUX (PUTYp — YaCTH LEJIOTO Ha Kpyre, TPUrOHOMETPUIECKUI KPYT,
CTepeOMETPHYHBII HAOOp, HAOOPBI FTEOMETPHUYECKUX MOJIENeH 1 (UTYP C Pa3BEpTKOM.

MEYaTHBIC MaTCpUaJIbl JI pa3gadnd Ha YPOKaX — NOPTPECThI BHIAAIOMINXCS YUCHBIX B o0acTu MaTE€MATHUKH,
AUAaKTUYCCKUE MaTCpUaJIbl 11O aﬂre6pe 1 T€OMCTPUHN, KOMILICKThI Ta6J'II/IH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU
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