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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MPOJI0JKEHUS 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00yyaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX /ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHO OOOCHOBBIBAaTh CBOU JCHCTBHSI U BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JOTHYECKOT0 MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3AlHI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpedrnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIbHOM ~ JICATEIbHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» mjis OCHOBHOTO
o01ero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUECKIE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBAETCS Ha MPOTSHKCHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX paseiax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3pika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «AnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanve mnuHUM «UuWcCia W BBIYHCICHUS CIYKUT OCHOBOW IS
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
JKW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
NPEACTABICHU O JEHCTBUTEIHLHOM 4YHCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUYU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

Copeprkanue IByX anreOpandecKux JIMHAN — « AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHMS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHUYeCKOro amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,



CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3aaad. Ha ypoBHe
OCHOBHOI0 001Iero o0pa3oBaHusl Yy4YeOHBIM MaTepuan TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUISL TIOCTPOCHHUSI MaTeMaTUYeCKUX MOJEJNEH, OIMUCaHUs MPOLECCOB U
ABJIEHUN peanbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKxkKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HH(GOPMAaTUKH, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS!, CHIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Coneprxkanve QyHKITMOHATBHO-TPA(PUIECKON JTMHUY HAIEICHO Ha TOJYICHHE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTHYECKON MOJENH
JUTSL ONTMCAHUsS M UCCIIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIHUXCSA
YMEHHMSI UCTIOJIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBWIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMYy MjiaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHUYHBIE, IEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroil. IloHsTME palMOHAIBHOTO 4YHCJA, 3alucCh, CpPaBHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX  uucel. Apudmerndeckue JEHCTBUS €
palMOHANIbHBIMU 4YKClIaMU. Pellienne 3aad U3 peaibHOW MPakTUKW HAa 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, NpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpeNeIeHH s, 3auCh 0onbuX yucen. [IpouenTsl, 3anuck
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33J]aud Ha
IIPOLIEHTHI, PENIEHUE 33]a4 U3 PEAJIbHON MPAKTUKH.

[IpumeHeHne MNpU3HAKOB JIETUMOCTH, pa3joK€HHEe Ha  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4Hcle TpsiMas ©W  oOparHas
MPOMOPIIMOHATIEHOCTH.

AnredOpandeckue BbIPAKEHUS



[lepemeHHBIE, YNCITIOBOE 3HAYEHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMble
3HAYCHU NepeMeHHbIX. [Ipencrapienne 3aBUCUMOCTH MEXAY BEIIMYMHAMHU B BUJIE
(dopMmyiibl. Beruucienus no ¢popmynam. IlpeodpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoOliCTBa CTENEHM C HATYypaJIbHBIM II0KA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. Crenenbp MHorousneHa. CioskeHue, BBIYMTAaHUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMyIsbl COKpPAIIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Paznoxenue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUA, IpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3a7ja4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C ABYMs MEPEMEHHBIMH U ero rpapuk. Cucrema aByX
JMHENHBIX ypaBHEHUN C JABYMs IE€pEeMEHHbIMH. PelleHne cucrem ypaBHEHUN
ciocoO0oM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIBIO
CHUCTEM YpaBHEHUU.

DOyHKIUU

Koopaunara Touku Ha npssmoit. UncnoBsle TPOMEXKYTKHU. PaccTrosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHarta
TOYKHM Ha KOOPJUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (popMyTIaMu.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @yuknuu. ['padux
dbynkuuu. CroiicTBa pyukuuii. JIunerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y = |x|. I'padmyeckoe perieHue JTUHEHHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHCHUM.

8 KUIACC

Yucaa v BBIYMCICHUSA

KBagparubiii kopeHb u3 uwucna. [loHsitue 00 uUppanvoHAIHPHOM YHCITE.
JlecsaTnaabie TPUOTMKEHUST UpPAMOHATBHBIX unces. CBOMCTBA apu(METHUECKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHNCIOBBIX BhIpaKECHUMN
Y BBIYUCIICHUSIM. [[€MICTBUTENBHBIE YUCIIA.

Crenens ¢ 11eTbIM TIOKa3aTesaeM U e€ cBoiicTBa. CTaHaapTHAs 3alKUCh YKCIIA.

AuredpanvyecKue BbIPAKEHUA

KBagpaTHblil  TpEXuieH, pas3loKEHWE KBAJPAaTHOIO TpPEXWIEHA Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajredpanueckoil apoowu.
CnoxxeHne, BBIYHTAHWE, YMHOXXCHHE, JCIICHHE anreOpamdeckux apoOeit.
PanmonanpHbIC BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMS U HEpaBeHCTBA



KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIIMXCS K JJMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTals ypaBHEHUN C IByMsl IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpAaBHEHHUU C JBYMS MEpEMEHHBbIMU. [IpuMepbl pelieHus CcucTeMm
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU

[lonarue Qynkuun. OOnacTb ONPEACIICHUST W MHOXXECTBO 3HAYCHUM
¢bynkunn. CnocoObl 3a1aHus QyHKIUH.

I'padux dbynxkuuu. Yrenune cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIMMA, OTPaXKAIOIMIKUX PEeATbHBIE TTPOLIECCHI.

OyHKIMK, OMUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHKIuu y = X2,y = X3,y = VX, y=|x|. I'paduaeckoe
pelIeHuEe YPaBHEHNUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucaa v BIYMCICHUA

PaunonanpHble yMCla, UppallOHAIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIE YHCIIA
KaKk OCECKOHEUHbIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHME [IEWCTBUTENIbHBIX 4HCEN, apU(PMETUYECKHE JIEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroILIeM MHUpE.

[TpubnmxE€HHOE 3HAUECHUE BEIMYMHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHnss ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKHUTEH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMS NEpeMEHHBIMH M ero rpaduk. Pemienue cuctem IByxX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHECHUH,
OJIHO U3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBamgpaTHble HepaBeHCTBA.
['paduueckas wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DOyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPaAOOJIBI.

I'paduxn bysxmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

YucoBblie M0CI€A0BATEILHOCTH U MIPOTPECCUH

[ToHsiTHE 4YHCIIOBOM NOCIEAOBATENIBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH
pPEKYppEHTHOH (opMynon U Gopmysoil N-ro wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccud. Popmyibl N-ro yjaeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CYMMbI IEPBBIX N YJICHOB.

N300pakeHre WICHOB apu(PMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAJIBHBIN POCT.
CoHbIE NPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

MIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKON
MAaTEMATUKH, [IEHHOCTHbIM OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCHUMCKHUX
MaTEMAaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JIOCTHKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH Trpak/laHWHA U pean3aiiil €ro
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIAHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTHYECKUM TPUMEHEHUEM JOCTMIKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B I€STEIIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCTEIHOM MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM H



MOCTPOEHUEM WHIUBUTYTBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTH4YeCcKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOILMOHAJIBHOMY U  ACTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajiad, PEIICHUN, PaCCYKICHUM, YMEHHUIO BHUIETH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

OpUEHTAaIMel B JCATEILHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YEIIOBEKA, MIPUPOJIBI U
oOmecTBa, MOHMMAHUEM MAaTEMAaTHYECKOW HAyKHM Kak cdepbl dYeToBEYECKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI Pa3BUTHUS ITUBHIM3AIINU,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUINIMMHU HaBBIKAMU MCCIIEI0BATEIHCKON
NEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJIBLHOI0 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHITh MATEMATUYECKUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOr0  o0pa3a JKU3HM  (370pOBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OT/AbIXa, peryisipHas Gdunveckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIIeKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JIPYyroro 4ejaoBeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIlMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMW IS PEIICHUS 3a/1au
B 00JIaCTH COXPAHHOCTH OKpYXKaIIIeH cpeabl, IJIaHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaoIIeld cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKkTepa SKOJOTMYECKUX MPoOJIeM U IMyTel UX pelIeHus;

8) ajanTanus K M3MEHSIOUMIUMCH YCJIOBHSM COLUMAJIbHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHUE YUYUThCA Yy JAPYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOW ACSATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUH U3 OMbITA JIPYTHX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATh
MPUHUMAEMbIE pEIIeHUs W JeWUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDHI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIEC IPU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, IMOHATHI, OTHOLICHUM MEXIYy MHNOHATHAMH, (POPMYIHPOBATH
ONpENENICHUs]  IOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIH  IPHU3HAK
KJIacCU(UKALMU, OCHOBAaHUS AJsi OOOOIIEHHS U CpPaBHEHUS, KpUTEPHUU
IPOBOIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
yTBEpJIUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0OIIHe,
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeurss B (akTax, JAHHBIX, HAONIOACHHUSIX W YTBEPKICHUSX,
npeajgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JieN1aTh BBIBOJBI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;
pa3bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPHKIECHUH (TIPsIMBbIE U OT
IPOTUBHOTIO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALUI0, I[PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CrOco0 perieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peELIEHUs, BBIOMpaATh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJI30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKUA WHCTPYMEHT ITO3HAHMSI,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO TMO3UIIUI0, MHEHHE,

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOXKHBIN
AKCTIICPUMEHT, HEOOJNBIIIOE ~ WCCIIEIOBAaHWE IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOIOACHHUS, HMCCICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HW30BITOYHOCTh HH(OpPMAlMK, HAHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IMpeICTaBICHHUS;



BEIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
pelacMbpie  3aJadyd CXeMaMH, JuarpaMMaMH, WHOH TrpaduKod H HX
KOMOHMHAIIUSIMU,

OIICHMBAaTh HAAEKHOCT, WH(OOPMAIUU TI0 KPHUTEPHUSAM, IPEII0KCHHBIM
YYHUTEJIEM WIH CHOPMYITHPOBAHHBIM CAMOCTOSITCIIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly peleHUs 3a/1a4i, KOMMEHTHPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0J1€ 00CYKJE€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus, COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3IMYUE M CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C Y4ETOM 3a/1ay MPE3EHTAUU 1 OCOOEHHOCTEN ayIUTOPUH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMYyINECTBA  KOMaHJHOM U
WHIUBUYyAIbHOW pabOThl TIpU peIIeHUH YYeOHBIX MaTeMaTHYEeCKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JOroBapuBaThCA,
o0CyX)aTh MPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaHIbl,
OLICHMBAaTh KAaue€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOATENIHO COCTABJIAThH IUIaH, AJITOPUTM PELICHUs 33Ja4u (MU €ro
4acTh), BBIOUpaATh CIOCOO pelieHus ¢ y4€TOM HMMEIOIIMXCS PECYpCcOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Iporecca U
pe3yabpTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OILICHUBATh COOTBETCTBUE pE3yJibTaTa NIESITEIbHOCTH MOCTABICHHOMN LIEJIH
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS eI,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIEAYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHChbMEHHbIE MNPUEMBI, apumeTHuecKue
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4€HUs YUCIOBBIX BBIPAKEHUW, MPUMEHATH pPAa3HOOOpa3HbIE
CHOCOOBI ¥ MPUEMBI BBIYMCIIEHUS 3HAUEHHUI TPOOHBIX BBIPAKEHUM, COAEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOW (HhOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

OKpyrJisTh yncia.

BBINONHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKEHUI. BBINOIHATE AEHCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3jiOKEHUE Ha  MHOXHUTEIH
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUMOHANBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPHPETUPOBATH
pe3yNbTaThl pelIeHUs 3aa4 ¢ YYETOM OTPaHMUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HadeHUsT OYyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHHWE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYJIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMWTENS, TPYNNUPOBKU  CllaraeéMbiXx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a]1ay
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemate nuHeHbIe ypaBHEHUS C OJIHOM MEPEMEHHOM, MPUMEHss MpaBuiia
nepexoa OT UCXOJIHOTO YPaBHEHMsI K paBHOCWIbHOMY emy. [IpoBepsiTh, sBisieTcs
JI YUCIIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTrOo
YPaBHEHHUS C ABYMS NIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
ypaBHEHUH.

Permats cucteMbl ABYX JTMHEHHBIX YpaBHEHHUH C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M pewiarb JIMHEHHOE YpPaBHEHHUE WJIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIIOBUIO 3a/ladd, WHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yM MOJTY4YEHHbIN pe3yibTar.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3alIUChIBATh YUCIOBBIE IPOMEXKYTKU Ha
anre0panveckoM SI3bIKe.

OTmeuaTh B KOOPIWHATHOW TUIOCKOCTH TOYKH TO 3aJaHHBIM KOOPAHMHATAM,
CTpOUTh Tpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TIOMOIIbIO (PYHKIMA W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMUYMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTH,
MIPOU3BOIUTENLHOCTbD, BPEMSI, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
peIMEeTHbIE PEe3yIbTaThI:

Yucaa v BBIYMCICHUSA

Hcnonp30BaTh HauvajdbHbIE MPEICTABICHHUS O MHOXECTBE EHCTBUTENIBHBIX
YHCeN 7Sl CPAaBHEHUS, OKPYTJICHHUS U BBIUYMCIICHUN, H300pakaTh JACHCTBUTEIHHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumeHsTh TOHATHE apU(PMETHYECKOTO KBaIPATHOTO KOPHs, HAXOAWTH
KBaJIpaTHbIE KOPHH, HCIIONB3Yys MPH HEOOXOIWMOCTH KaJbKYJSITOP, BBITIOJHSTH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIMX KBaJpaTHble KOPHU, HCHOJIb3Ys
CBOMCTBA KOPHEW.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JAECATHUHBIX
npoOeit u creneneit yucna 10.

AJaredpanyeckne BbIpaKeHHUs



[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IO0Ka3aTelieM, BBIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKALIUX CTETICHH C LIETBIM MOKa3aTeIeM.

BbITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[TpumensTh npeodpa3oBaHus BHIPAKEHUM JIs1 pEIICHUsT Pa3JIMYHBIX 3a1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNs U HEPABEHCTBA

PemaTe nMHENHbIE, KBaJpaTHbIE YpPABHEHUS M palMOHAIbHbIE ypaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBIEeHU (YCTaHABIMBAThH, UMEET
JU ypaBHEHUE WM CUCTEMa YPAaBHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
npouee).

[lepexonuTe OT CIOBECHON (OPMYIUPOBKH 3ahauu K €€ anredpamdeckoin
MOJEIM C IIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpAaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JUII CPAaBHEHUsS, OLICHKH,
penaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaUyecKkyro WIIIOCTPALMI0O MHOXECTBA pPEIICHUH HEPaBeHCTBA, CUCTEMbI
HEPaBEHCTB.

DyHKIUU

[loHumMaTh ¥ KCMONB30BaTh (DYHKIIMOHAJIBHBIE MOHSTHS U S3bIK (TEPMHUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, ONpeAesiaTh CBOMCTBAa PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BoimonHsaTh  apudMeTHYeCKUe JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
coueras YCTHbIE W TMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHATBHBIMU YUCIIaAMHU.

HaxomuTe 3HaueHUs CTENEHEW C LENbIMH I[IOKa3aTes MU M KOPHEM,
BBIYHCIIATH 3HAYEHUS YHCIIOBBIX BHIPAXKEHUI.

OKpyrJisIiTh IEUCTBUTEIBHBIE YHWCJA, BBINOJIHATh MPUKHUAKY PE3yJbTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEpaBeHCTBA

PemaTe nuHEHbIE W KBaJApaTHbIE YPAaBHEHHWsS, YPABHEHUS, CBOJSIIMECS K
HUM, NIPOCTENIINE TPOOHO-PAlIMOHATBHBIE YPABHEHHUS.



Pemlare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHMsI YPaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHHHU C JBYMS IEPEMEHHBIMU.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM yYpAaBHEHMM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKUX MPEACTaBIECHUH (yCTaHaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pElIeHHE HEPAaBEHCTB HA YHMCIIOBOM NPSIMOM, 3aUCHIBATh PEIICHHUE C IOMOIIbIO
CUMBOJIOB.

Pemate  cucTeMbl  JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB HA YMCIIOBOM IIPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 3a7a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. lloka3piBaTh cxemMaTHUECKU
pAacIoNOKEeHUEe Ha KOOPIUHATHON IUIOCKOCTH TpadukoB GpyHKIMA Buga: y = KX, Y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HauYeHUN KOA()PHUITMEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEeMaTUYECKU IpapUKA KBAIpPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX IpauKaM.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpAaTUYHBIX (DYHKLMIA U3 peaibHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCCH U

Pacno3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 MPOrpEecCHH MpHU
pa3HbIX CIIOCO0ax 3a/laHusl.

BbINONMHATE  BBIUMCIAEHUS C UCHOJb30BaHUMEM (opMysn N-ro 4ieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHbI MOCIEIOBATENIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3agauM, CBA3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSIMHU, B TOM
qHCclie 3a7aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m HanmeHoBaHMe pa3jae/ioB U TeM B K 0 (undposbie)
NPOrpamMMbl cero ongpo.anme pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypebi
1 Yucia u BeIUUCIICHUS. PaliuoHalIbHbBIE o5 1 bubmuorexa [JOK
yucna https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJIredpantieckue BLIpakeHis 27 1 https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopunaret u rpaguicu. @ynkim 24 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
S Horopenne n 06obmenne 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaRanecmne o0pa3oBaTe/bHbIe
padoThI padoThI pecypei
bubmuorexa [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTEeHsb ¢ 1ebIM 7 bubmuoreka [JOK
[IOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dymictyiu. OCHOBHbIE MOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
d Dymictn. Hncnosbie Gyniimm d https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Toropenne n 06obmenne 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KVIACC

KounvecTBO 4yacoB DJIeKTPOHHbBbIE
Nen/m  HaumeHoBaHHe pa3/ieioB U TeM Kontponbuste  TIpakTieckne (uudgposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebr
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 bubmuorexa [IOK
yucia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs U HEPABEHCTBA. Y PAaBHEHHUS C 14 1 bubmmoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 ﬁg&nﬁr?:é(;gg}% 419408
> PyniLHH 16 ! Etptlr?snﬁr?eeé{;g r(ﬁmgdos
6 YHucnoBble TOCIEA0BATEIBHOCTH 15 1 ﬁg&nﬁr?f:é(;gg%f 419408
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUU https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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