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HHOACHUTEJBbHASA 3AIINCKA

AnrebOpa sIBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOI'O 0O0IIEro 0oOpa3oBaHUs: OHA
o0ecrieynBaeT M3y4eHHE APYIHX NUCIHIUINH, KaK €CTECTBEHHO-HAyYHOrO, TaK U T'yMaHHUTAPHOTO
IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOAOJIKEHUS 00pa3oBaHUS U B MOBCEAHEBHOW KU3HU.
PazButne y oOy4aromuxcsi Hay4YHBIX MPEACTABICHUA O MPOUCXOXKICHUM U  CYIIHOCTH
anredpandyeckux a0CTpaKIMii, Ciocode OTpaKeHUsI MaTeMaTUYeCKOl HayKOH SIBJICHUI U MPOLIECCOB
B IpHpoJie U OOIIEeCTBE, POJIM MAaTEMAaTUYECKOIO MOJICIIMPOBAHUS B HAayyHOM IIO3HAHUU WU B
MPAKTHUKE CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS M KayeCTB MBIIUICHUS,
HEOOXOMUMBIX [UJIsl ajanTallud B COBpeMeHHOM IudpoBoM obmectBe. M3yuyeHue anredpbl
o0ecrieynBaeT pa3BUTHUE yMEHUS HAOIIOAAaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUSL U
BBIBOZIBI, (hOpMYIHpOBaTh yTBepkaAeHus. OcBoeHHE Kypca anreOpbl oOecreuyuBaeT pa3BHTHE
JIOTUYECKOT0 MBIIUICHUSI OOYYaroIIUXCS: OHU HUCHOJB3YIOT JEAYKTUBHBIE W WHIYKTHBHbBIC
paccyxaeHus, 0000IeHne 1 KOHKPETH3allno, adcTparupoBanue u anajgoruto. OdydeHue anredpe
IpeJoiaraeT 3HAYUTENbHBIA O0BEM CAMOCTOATEIBHOM MEATENIBHOCTH O0YYarolMXCs, MOITOMY
CaMOCTOSITENIFHOE PEUICHUE 33124 SIBIISICTCS peai3aliell AeITeTbHOCTHOTO MIPUHIUIA 00yUeHHS.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpa» Aas OCHOBHOTO 00IIero o0pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTeIbHO-METOAMYECKUE JMHUHM: «Yucia W BBIYUCICHU,
«AnreOpanueckue BBIpOKEHUA», «YpaBHEHHs M HepaBeHCTBa», «DyHkium». Kaxnas uz stux
COJIePKATEITBHO-METOJUIECKUX JIMHUI pa3BHBACTCS Ha MPOTSHKEHHHM TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C NIPYTUMHU €ro JUHUSAMH. B xone u3yueHus ydeOHOro Kypca oOydaromumcs
NPUXOJUTCS JIOTHYECKH PacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBs3M ¢
3TUM B TMporpaMMmy Y4eOHOTro Kypca «AnreOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
IPEeJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHUeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAILHOTO MaTeMaTHUECKOTO si3bika. CoepKaTeIbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Coneprxanue muHIH «YucIa U BEIYUCICHUS CIIY>)KUT OCHOBOW JUIS TAbHEHIIETO N3YIeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYaOLIUXCS JIOTHUECKOTO MBIIITIEHNS, (POPMUPOBAHHIO
YMEHHUSl TI0JIb30BAaThCSl aITOPUTMAMH, a TaKKe TMPHOOPETEHHIO TPAKTUYECKUX HABBIKOB,
HEOOXO/JUMBIX ISl TOBCEHEBHON XHM3HHM. Pa3BUTHE MOHATHS O 4YUCIIE HAa YPOBHE OCHOBHOTO
o0rm1ero o0pa3oBaHUs CBI3aHO C PAIlHOHAIBHBIMU M HPPAMOHAIBHBIMH YHCIaMU, (POPMHPOBAHNEM
NpeJCTaBIeHUN O ACHCTBUTEIHLHOM YHUCIIE. 3aBeplICHUE OCBOEHUS YMCIIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHMIO.

Conepxanue JByX aireOpandeckux JHHMH — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMHPOBAHUIO Y OOYyYaAIOUIMXCS MaTEeMaTHYeCKOTo
anmapara, He0OXOJAMMOTo Ul pelleHHs 3a/Jad MaTeMaTUKH, CMEXKHBIX NPEIMETOB M MPaKTHKO-
OpPUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe OCHOBHOTO o0OIIero oOpa3oBaHHs YYEOHBIM MaTepHal
IpyNIUpyeTcs BOKPYI pallMOHAIbHBIX BBIpQXKEHUH. Anrebpa JEMOHCTpUPYET 3HAYCHHE
MaTeMaTHKH KaK sI3bIKA JUIs TIOCTPOCHUS MaTEeMaTHYEeCKUX MOJIENEH, ONMMCAHHs TPOIECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKe JalibHEHIiee pa3BUTHE
QITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOAUMOTO, B YACTHOCTH, JIJISl OCBOSHHS Kypca HHPOPMATHKH,
U OBJIAJICHUE HaBBIKAMH JIeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CHUMBOJBHBIX (hopMm
CIOCOOCTBYET pa3BUTHIO BOOOpaXEHHsI, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHANBbHO-TPaUYECKONH  JIMHUM  HAlleJIeHO Ha  IOJIyuyeHHe
00ydJaronuMucs 3HaHUNW 0 QYHKIHMAX KaK BaXHEHIIEH MaTeMaTHYECKOW MOJENH JJisi ONMUCAHUS H
UCCIIEIOBaHUs pa3HOOOpa3HBIX TPOLIECCOB U SBICHMHA B TMpHpoae U obmectBe. M3ydeHue
MaTepuaia CHOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIMIUXCS YMEHHUS WCIOJb30BaTh pa3IMuHbIE
BbIpa3UTENbHbIE CPE/ICTBA fA3bIKAa MaTeMaTHKH — CJOBECHbIE, CHMBOJMYECKHE, TIpaduvecKue,
BHOCHUT BKJIaJl B ()OPMHPOBAHUE TPEICTABICHUI O PO MAaTEeMATUKH B PAa3BUTHUU IMBHIIM3AINHA U
KYJIBTYPBI.



CormacHo yueOHOMY TuTaHy B 7—9 Kilaccax m3ydaercs yueOHBIN Kypce «Anredpay, KOTOPhIN
BKIIIOYAET CJICAYIOIIME OCHOBHBIE pa3lenbl  coaepkanus: «Uumcma W BBIYKCICHHSY,
«AnredpanydecKue BRIPAKEHHS», «Y paBHCHUS U HEPABCHCTBAY, «DYHKIIUNY.

Ha usydenue yuebHoro kypca «Anredpa» orBogurcsa 306 gacos: B 7 kiacce — 136 yaca (4
yaca B Heneno), B 8 kiacce — 102 vaca (3 vaca B Hegenmo), B 9 kinacce — 148,5 gaca (4,5 gaca B
HEJICTIIO).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucna v BBIYUCIICHUS

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OAHOH (OPMBI 3amKcu ApoOeit K APYyroi.
[ToHsiTHE palMOHAIBHOIO 4YMCJIA, 3alMCh, CPABHEHUE, YNOPSINLOYMBAHME PALMOHAIBHBIX YHUCEIN.
Apudmernueckue IEHCTBHS ¢ pallMOHAIBHBIMU YKCIaMu. Pemenne 3agay u3 peaqbHONW MPAaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpENeIeHue, MPeoOdpa3oBaHUE BHIPAKECHUN Ha
OCHOBE ONpEAEICHUs, 3aluch OosbIMX Yucels. [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApoOu U
OpoOu B BHJIE NMPOIEHTOB. TpH OCHOBHBIC 3a/ladl HA MPOLEHTHI, PEHICHHE 3a7ad U3 peabHOU
IIPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAJIbHBIX YHCEI.

PeasibHbIEe 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHas NpONoOpLUOHATBHOCTH.

Anrebpanyeckue BbIpaXKEHUS

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHHUA C INEpeMEHHOM. JlomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BHIE (HopMyibl. Beraucienus
no ¢opmynam. I[IpeobpazoBaHue OYKBEHHBIX BBIPaKEHHUH, TOKIECTBEHHO PAaBHbBIC BBIPAXKECHMUS,
npaBuWiIa NMpeoOpa3oBaHUs CyMM W TPOHM3BEACHUH, MpaBHUia PACKPBITUS CKOOOK W TPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl U MHoOrouieHsl. CreneHp MHorowieHa. CloXeHHE, BBIYMTAHUE, YMHO)KEHUE
MHOTOWIEHOB. DOpMyJIbl COKpAIIEHHOTO YMHOKEHHs: KBaJApaT CYMMBI M KBaApaT Pa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHrne MHOIOWIEHOB HA MHOXKHUTENH.

YpaBHEHHUsI U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHMs, IpaBuiIa NpeoOpa3oBaHUs YpaBHEHMs, PAaBHOCHIBHOCTH
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pelieHre JUHEHHBIX ypaBHeHUH. CocTaBieHHE YypaBHEHUH 10 YCIOBUIO 3aaauyu. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JBYMsI IepeMeHHbIMH M ero rpaduk. Cucrema ABYX JMHEHHBIX
YpaBHEHMH C JByMs IEpeMEHHbIMM. PelieHue cUCTeM YpaBHEHHH CIOCOOOM IOJICTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHM.

DOyHKIUU

Koopannara Toukm Ha mnpsmoin. YUuciaoBele NPOMEXYTKH. PaccrosHume Mexay AByms
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpssmoyronbHast cucrema koopauHat, ocu Ox u Oy. Abcumcca W opJuHaTa TOYKH Ha
KoopanHaTHOM miockoctu. Ilpumepsr rpadukoB, 3amaHHbIX (Qopmynamu. YreHue rpadukoB
peanbHbIX 3aBucumocteil. [loustue pynkuuu. I'padux dpynxnuun. CpoiictBa ¢ynkuuit. JIunelnas
¢ynkuus, e€ rpadpuk. I'padux ¢pynkuun y = [x|. I'paduueckoe penieHre TUHEHHBIX YpaBHEHUH U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yucna 1 BEIUMCIIEHUS



KBagparuelii kopenp u3 umcna. [loHarue o0 wuppanmoHaibHOM uucie. JlecsaTudHbIe
NpUOIKEHUsT HppalMOHANBHBIX uncel. CBoiCTBAa apu(METHYECKUX KBAJIPAaTHBIX KOPHEH M HX
MPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BbIPAKEHHUM U BhIYKCICHUSIM. [leficCTBUTENbHBIC YHCTIA.

Crenens ¢ 1enbpIM I0Ka3zaresieM U e€ cBoiictBa. CTaHgapTHas 3alluch YHUCa.

Anrebpanyeckue BbIpaXXEHUS

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIIH.

Anrebpanyeckas apoOb. OcCHOBHOE CBOWCTBO anreOpawdeckoil mapodu. CrokeHwue,
BBIUUTAHNE, YMHOXCHHE, JAeJeHHE anreOpanyeckux IpoOeil. PammoHanmbHBIE BBIpOKEHHS M HUX
npeoOpa3oBaHueE.

VYpaBHEHHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEH KBagpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHUWH, CBOASIIMXCS K JHMHEHHBIM U KBaapaTHbIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'padmyeckas uHTeprperanys ypaBHEHUH C JAByMS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUU C IBYyMs IEpeMEHHBIMU. [IpuMepsl peleHrss CUCTEM HEJIMHENHBIX YPAaBHEHUM C ABYMs
[IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

UucnoBble HepaBeHCTBA M UX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOU.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTeMbl JIMHEHHBIX
HEPABEHCTB C OJIHOM NTEPEMEHHOM.

OyHKIUU

[Tonstue ¢ynkumu. OOnacTh ONMpeNeNeHus U MHOXKECTBO 3HaueHu ¢(yHKiuu. CrocoObl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Urenue cBoiictB ¢(yHkuuum mno e€ rpaduky. IIpumepst rpaduxon
(GyHKIMH, OTpa)arolUX peaabHble MIPOLECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOIMOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynkuun y = X2, y = x3, y = Vx, y=[x|. [paduaeckoe pelreHne ypaBHEHHH H CHCTEM
YpPaBHEHUU.

9 KJIACC

Uucna v BBIYUCIICHNS

PanmonaneHbple yMcna, MppalMOHAJIBHBIE YKCIIA, KOHEYHbIE U OECKOHEUHbIE IECATUYHbIE
npodu. MHOXeCTBO JEWCTBUTENBHBIX 4YMCEN, JCHCTBUTENbHBIE YHCIIA Kak OECKOHEYHbIe
JecsITUUHbIe ApoOu. B3auMHO 0/lHO3HAYHOE COOTBETCTBUE MEXAY MHO)KECTBOM JI€HCTBUTENIbHBIX
4KCeNl U KOOPAUHATHOU IIPSMOM.

CpaBHeHHE JE€HCTBUTENIBHBIX YHCE, apUPMETHUECKHe ACUCTBUS C JEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTh IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOe 3HAYEHHE BEJIWYHMHBI, TOYHOCTh NpUOMKeHus. OKpyIrJIeHHe 4Yucel.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHEHHUs U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOASIIMNXCA K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. PenieHre ypaBHEHUH, CBOAAIIMXCS K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHUM TPETbEl W 4YETBEPTOM CTENEHEH pa3JIOKEHHEM Ha
MHOXHUTEIH.

Pemenue apoOHO-panimoHabHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4u aire0pandecKum
METOJIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBbIMH U ero rpadpuk. PemieHue cucreMm AByX JIMHEHHBIX
YpaBHEHUN C JABYyMs IIepeMEHHbIMU. PellleHre CcucTteM [BYX YypaBHEHUH, OJHO U3 KOTOPBIX
JUHeHoe, a Apyroe — BTOpoil creneHu. ['paduueckas MHTEpHpeTalnus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienune nHMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHOH. PemieHue cucTteM JIHMHEHHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBagpaTHble HepaBeHCTBa. ['paduueckas uHTEpHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

OyHKIMUDyHKIIMU

KBanpatuunas ¢ysknus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHl BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn dyukmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , # ux cBoiicTa.

Uucnoble mociie10BaTeIbHOCTH YNCIOBBIE MTOCIIEI0BATENLHOCTH U IPOTPECCUH

[lonsATHE 4YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIIoi n-To YiIeHa.

Apudmerndeckast U TeoMeTpudecKas mporpeccur. GopMyIibl N-ro YwieHa apuPMeTHISCKON
Y TEOMETPUYECKON IPOrPECCHUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4JICHOB apHU(PMETHUYECKOH M TeOMETPHUYECKOM Nporpeccuii TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pe3yNabTaThl  OCBOCHHUS NPOTPaMMBI  ydeOHOTO Kypca  «Anredpa»
XapaKTEepU3yOTCS:

1) naTpuoTHYECKOE BOCIIUTAHUE:!

IIPOSABJICHUEM HHTEpeca K NPOLUIOMY W HACTOSILEMY POCCHUICKOM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHHSIM PpPOCCHHCKMX MaTE€MaTUKOB M  POCCHHCKOU
MaTEMaTUYECKON LIKOJIbI, K MCIOJIB30BAHUIO 3TUX JOCTHMKEHMM B JPYTHX HayKaX M IPUKIATHBIX
chepax;

2) rpa)kJaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:!

TFOTOBHOCTBIO K BBINOJIHEHUIO OOSA3aHHOCTEH TIpaKJIaHWHA M pealu3aluyd €ro Ipas,
IPE/CTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMUHbBIX CTPYKTYD, SBICHUH,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
ATUYECKHX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUN HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TpyI0BOE BOCIIMTAHUE:

YCTAaHOBKOW Ha AaKTHUBHOE Y4YacTHE B PELICHUM MPAKTUYECKUX 3a/ad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha NPOTSIKEHUU BCeH
JKU3HU JUIsl yCTIEUTHOW NMPO(eCCHOHANbHON NEATENIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HaHHBIM BHIOOPOM U MOCTPOCHUEM MHIUBUAYAJIBbHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) scTeTHUecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M 3CTETUYECKOMY BOCIHPHUITHIO MaTeMaTHYEeCKHX
00BEKTOB, 3aj]lay, pelIeHHH, pacCyKJIeHUH, YMEHHIO BUIETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEHHOCTH HAYYHOT'O MO3HAHUS:

OpUEHTalled B JAEATEeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayuHBIX MpeACcTaBieHUul 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YeEJOBEKa, NPUPOABI M OOLIeCTBa, IOHUMaHHEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YelOBEYECKOW JeATeIbHOCTH, JSTaloB €€ pa3BUTHUA U
3HAUYMMOCTH JUIsl Pa3BUTHs LMBUIN3ALMHU, OBJIAJACHUEM S3bIKOM MAaTEMAaTUKHM M MaTeMaTHYECKOU
KyIbTYpOH Kak CpEJICTBOM IIO3HAHUS MHpa, OBJIAJCHHUEM MPOCTEHIIMMH  HaBbIKAMU
MCCIIEIOBATEIBCKOM 1€ATENBHOCTH;

6) ¢usnyeckoe BocmHUTaHUE, (OPMHPOBAHUE KYJIBTYPHI 3J0POBbSI M SMOIMOHAIBHOIO
OJaronoay4ms:

TOTOBHOCTBIO MTPUMEHSTh MaTeMAaTUYECKUE 3HAHUS B UHTEpecax CBOETO 370POBbs, BEICHHUS
3I0pOBOTO 00pa3a XU3HHU (340pPOBOE NMHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynsapHas (usudeckass aKTUBHOCTh), CPOPMUPOBAHHOCTHIO HaBbIKa peQUIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO e MpaBa Jpyroro 4eioBeka;



7) 9KOJOrHYECKOE BOCITUTAHHUE:

OpHEHTaIell Ha NMPUMEHEHUE MATeMaTHYeCKUX 3HAHWM JJIs peuieHus 3aaad B 00JacTu
COXPAaHHOCTH OKPYKAIOLIEH Cpeapl, IUIaHWUPOBAaHMWS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
NOCJEACTBUM JUIsl OKpYXarolled Ccpelbl, OCO3HAHWEM IJI00AIbHOIO XapakTepa SKOJIOIMYECKHX
npo0JeM U MyTel ux pereHus;

8) ajanTanus K U3MEHSIOLUMCS YCIOBHSIM COLIMAJIBHON U MIPUPOAHOM CPEbL:

TFOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHUAX HEONPENCIEHHOCTH, IOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHUCJIE YMEHHME YYHUTHCS y APYIHX
arozed, npuoOpeTaTh B COBMECTHOW JIESATEIbHOCTH HOBbIE 3HAHMS, HAaBBIKM M KOMIIETEHLIUU W3
OIbITA IPYTHX;

HEOO0XOAUMOCTHIO B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHcCie (HOPMYIHPOBATH HJIEH,
HOHATHS, TMIOTE3bl 00 OOBEKTAaX M SBICHUAX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPeOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MNPUHUMAEMble pEIICHHs M JeHCTBU,
(GopMynHpOBaTh M OLIEHUBATh PUCKU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3HaBarenbHbIe YHUBEPCAIbHBIE YUeOHbBIE IEHCTBUS

Ba3oBrle moruyeckue neicTBUL:

BBISIBJISTh WM XapaKTEPHU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTH, OTHOLICHUIH MEXIy MOHATUAMH, (POPMYIUPOBATH ONPEAETCHHS OHITUN, YCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALNN, OCHOBAHUS JJIsi OOOOIICHUS M CPABHCHHSI, KPUTCPUU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPUHHUMATh, (OPMYJIUPOBATH M MPEOOPA30BBIBATH CYXKICHUS: YTBEPIUTCIBHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISTh MAaTEeMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM TIPOTHBOpEUYUs B (akKTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, MpeiaraTh KPUTEPUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYHIA;

JieNaTh BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHYECKHX YTBEP)KIEHUH (MpsMble M OT MPOTHUBHOTO),
MIPOBOJIMTH CAMOCTOSTEIILHO HECIIOKHBIE JOKA3aTelIbCTBA MaTEMaTHYECKUX (PaKTOB, BHICTPAUBATH
apryMeHTallilo, TMPHUBOJUTh TPHUMEPhl U KOHTPHOPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
pacCyXICHUS;

BBIOHMpATh CIIOCOO pelieHus yuyeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BEIOMpaTh HAHOOJIeE TIOXOSIINN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble ncclienoBaTeIbCKUE JCHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIIbCKHI WHCTPYMEHT IMO3HAHUS, (OPMYITUPOBATH
BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABIMBATh UCKOMOE U
JTaHHOe, (POPMUPOBATH THITIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINIO, MHEHHE,

MPOBOAWTh TIO CAMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECJIOXHBIA OJKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBeKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXKAY COOOI;

CaMOCTOSITEIIELHO (POPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, WCCIIEIOBaHMS, OLICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3yIbTAaTOB, BHIBOJOB U
00001IeHNI];

MIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE TMPOIlEcca, a TaKKe BBIIBUTaTh MPEINOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanueii:

BBISBJISATh HEJAOCTATOYHOCTh M M30BITOYHOCTh WH(OPMAIUH, JAHHBIX, HEOOXOJUMBIX JUIS
peIleHus 3a1a9H;



BbIOMpPATh, AHAIM3UPOBATh, CHCTEMATU3UPOBATH M MHTEPIPETUPOBATH HH(OPMALHIO
pa3IUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy mpejacTaBieHUus HHGOPMALMKM M WIUIIOCTPUPOBATH pPELIAeMbIe 3aJauM
cXeMaMH, JuarpaMMamMu, HHOU TpaduKoil 1 MX KOMOMHAITUSIMH;

OLIEHUBAaTh HAJAEKHOCTh MHGPOpPMALUU IO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIEM MWIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHHMKaTHBHbBIE YHUBEPCATIbHbIE YUeOHBIE IEHCTBUSL:

BOCIIPUHUMATh U (HOPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBUSIMH M IICISIMHU
oOIIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHMsS B YCTHBIX W IHCBMEHHBIX
TEKCTax, 1aBaTh IOSICHEHUS 110 X0y PELICHMs 3aJa4l, KOMMEHTHPOBATh MOIY4YE€HHBIH PE3yJIbTaT;

B X0Ji¢ OOCYXIEHMs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, IpOOJIEMBI,
pemraeMoil 3ajauu, BBICKA3bIBaTh MJIEH, HALIEJICHHbIE HA IIOWUCK PEIEHHs, COMOCTABIATh CBOU
CYXKJIEHHUS C CYXJCHUSMH IPYTUX YYAaCTHHKOB JUANOra, OOHAPYXKHMBATh PAa3U4ME M CXOJACTBO
HO3ULIMH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS;

MPEJCTABIATh PE3yIbTAaThl PELICHHUS 3aJaud, SKCIEPUMEHTA, HCCIEIOBaHMS, IPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (pOopMaT BBICTYIUIEHHUS C YYETOM 3a/ay MPEe3eHTALUU U OCOOCHHOCTEN
ayJIUTOPUH;

IIOHMMaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHJIHOW M HMHIMBHIyalbHOH pabOThl NMpHU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATh L€Jdb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM
paboThl, pacnpeneisTb BUJbI padoT, JOroBapuBaThCs, 00CYXkIaTh MPOLECC U PE3yNbTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B T'PYNIOBBIX (hopMax paboTel (0OCYXIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U APYTHUE), BBIIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATh CBOM JIEHCTBUS C APYTUMHU
YJIeHaMH KOMAaH[Ibl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMHA MPOAYKT 1O KPHUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerynsatuBHbie yHUBEpCaIbHBIC YUeOHbIE NEHCTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, aITOPUTM pELIeHMs 3a/1auM (WM €ro 4acThb), BHIOMPATh
crnoco0 pemieHHs ¢ y4€TOM HUMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHATIBHBIN HHTEIIIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca M Ppe3ysibTaTa peIIeHUs
MaTeMaTHYeCKON 3ajjauu;

MPEIBUICTh TPYTHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh TNPH PEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENbCTB, HAHIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa JAEATENbHOCTH TOCTABICHHON LT U YCIOBUSM,
OOBSICHATH TPUYHHBI JOCTIKEHHSI WA HEOCTH)KEHUS IIEJIH, HAXOIUTh OIMUOKY, JaBaTh OIEHKY
npUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

K xoHmy o0ydyenus B 7 Kiacce OOydaloLIMiics TMOJYYUT CIEAYIOUIME TIpeIMETHbIE
pe3yJIbTaThI:

Urcna v BBIYUCIICHUS

BeImonHATe, codeTass YCTHBIE W THCHbMEHHBIE TPHEMBI, apH(pMeTHYECKHUe JEHCTBUSA C
paroHaIbHBIMU YHCIIAMHU.

Haxomuth 3HaueHWsT YHUCIOBBIX BBIPAKECHHM, MPUMEHITh pPa3HOOOpa3HBIC CIOCOOBI U
OpuéMbl  BBIYUCIICHUS 3HAUEHUN JApPOOHBIX BBIPAKEHHM, COJEPKAIIMX OOBIKHOBEHHBIE U
JECSITUYHbIE IPOOH.

[Tepexoauth OT 0mHOHM (OPMBI 3alKCH YHCeN K APYroi (mpeoOpa3oBbIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATHYHYIO IPOOB).



CpaBHUBATh U yHNOPALOYUBATh PALIMOHAJIBHBIC YUCIIA.

OxpyryisTh ynca.

BBINOMHATE NPUKUAKY U OLICHKY pe3yJbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISIMHU.

IIpyuMeHsTh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIH HaTypaJIbHbBIX YUCEIL.

Pemarh NpakTUKO-OPUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYMH,
IIPONOPLUUOHAIILHOCTBIO BEJIMYMH, ITPOLIEHTAMU, HHTEPIPETUPOBATh PE3yJIbTaThl PEIUICHUS 3a4ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOHEKTOB.

Anrebpanueckue BbIpaKeHUs

Hcnonb30BaTh anrebpanyeckyro TEPMHUHOJIOTUIO U CUMBOJIMKY, IPUMEHATh €€ B Mpolecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUM MIPU 3aJJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BeimonuaTe npeoOpa3oBaHus 1EJIOT0 BHIPAKEHUS B MHOTOWIEH NMPHUBEIECHUEM IOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOIOYWIEH M MHOrOYJIeHa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3ioKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIEro MHOXWTENsI, I'PYNIUPOBKU ClIaraeMblX, MPUMEHEHHUs (HOPMYJ COKPALIEHHOTO
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUs MHOIOWIEHOB JUIsl PpEHICHUS pa3iMYHbIX 3a1ad M3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IMOKa3aTeIsIMM Uil IpeoOpa3oBaHUs
BBIPAKCHU.

VYpaBHEHMSI U HEPABEHCTBA

Pemate nuHeliHBIE ypaBHEHHUSI C OJAHOW NEPEMEHHOW, MPUMEHSS INpaBHIIA MEPEXoja OT
HCXOJHOIO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaguueckre METO bl IPU PELIEHUH JTMHEUHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl nap 4Yucen, ABISIOIUXCA PELICHUEM JUHEHHOTr0 ypaBHEHUS C JIByMsI
NIEPEMEHHBIMH.

Ctpoutb B KOOpAMHATHOM IUIOCKOCTH TpaduK JMHEHHOrO YypaBHEHHUS C JBYMs
NEPEMEHHBIMH, MOJIb3YACh I'paUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemarp cucrempl OBYyX JMHEWHBIX YpaBHEHUH C JByMs IIEPEMEHHBIMHM, B TOM 4YHCIIE
rpaduyecku.

CocTaBiaATh M pelIaTh JIMHEWHOE YPABHEHHME WM CHCTEMY JIMHEHHBIX YpaBHEHHUH IO
YCIIOBUIO 3ajlaud, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/ladd IOJIyYEHHBIH
pe3yJbTar.

OyHKIUU

N300paxkaTh Ha  KOOpJMHATHOW TPSAMOM  TOYKH, COOTBETCTBYIOILME  3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUChIBaTh 4YHCIOBBIE MPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OTtmeuaTh B KOOPAMHATHOM IIJIOCKOCTM TOYKM MO 33JaHHBIM KOOpAWHATaM, CTPOMTH
rpaduku tuHeHHbIX GyHKuui. CTpouts rpaduk GyHKIMM Y = [X|.

OnuceIBaTh ¢ MOMOUIBIO (PYHKINN N3BECTHBIE 3aBUCHMOCTH MEXKY BETUUMHAMU: CKOPOCTb,
BpEMs1, pacCTOSTHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOUTEIILHOCTD, BpeMsl, 00BEM padOTHI.

Haxoauts 3HaueHne GyHKIUHU MO 3HAYSHHIO €€ apryMeHTa.

ITonumaTh rpaduueckuii crnocod MpeACTaBICHUS U aHAIW3a MH()OpPMAIUHU, U3BIEKaTb U
UHTEPIPETUPOBATH MHPOPMALIHMIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHiy ob0ydyenus B 8 Kkiacce o0OydalolIMiics TMOJIYYUT CIEAYIOUIME TIpeIMETHbIE
pEe3ynbTaThI:

Yucna v BBIYUCIIEHUS

Hcnonb30BaTh HayalbHBIE MPEICTaBICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN s
CpaBHEHMs, OKpYIJIEHHS M BBIYMCICHHH, H300pakaTh JEHCTBUTEIbHBIE YMCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.



[TpuMeHATh MOHATHE apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOUTh KBaJApaTHbBIE KOPHH,
UCTIONB3Ysl TPH HEOOXOAWMOCTH KaJbKYJISATOP, BBINOJNHATH MPeoOpa3oBaHUsl BBIPAKECHUH,
coJlepKalluX KBaJpaTHbIE KOPHH, UCIIOIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJBIIMX M MalbIX YHCENT C MOMOINBIO JECATHYHBIX ApoOeil u
creneHei yucina 10.

AnreOpanueckre BbIpaXeHUs

[IpuMeHATh MOHATHE CTENEHM C IeJbIM II0Ka3aTesleM, BBIIOJHATE IpeoOpa3oBaHUs
BBIPAXECHUI, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0KA3aTEIEM.

BBINONHATE TOXKIECTBEHHbIE IPEOOpPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBUI JEHCTBUI HAJl MHOTOYJIEHAMH M alredpandyecKuMu IpoOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpuMeHATH TPeoOpa30BaHUs BBIPAKEHUN AJIS pEIeHHs pasjInYHbIX 33134 U3 MaTeMaTHKH,
CMEXHBIX IIPEJAMETOB, U3 pEaIbHON IPAKTHKHU.

VYpaBHEHMSI U HEPABEHCTBA

Pemarp nuHeiiHblE, KBaJpaTHbIE YPAaBHEHUS U PaLOHAIbHBIE YPAaBHEHUs, CBOZSIIMECS K
HUM, CHCTEMBI IByX YPABHEHUH C IBYMs [ICPEMEHHBIMH.

[IpoBoauTH mpoOCTENIINE MCCIIEIOBAHUS YPAaBHEHUN M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IpUMEHEHHEM IpadUuecKuX MpeacTaBieHull (YCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WIN CUCTEMA
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIpOYEe).

Ilepexoauths OT ciOBECHOM (HOPMYIUPOBKU 3ajaud K e€ aiaredpanyeckoill MoAenu ¢
IIOMOUIbIO COCTaBJICHUSI YPABHEHHUS WM CUCTEMbI YPAaBHEHMM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4M ITOJIyYE€HHBIN pe3yJIbTaT.

[IpuMeHsTh CBONCTBA YUCIIOBBIX HEPAaBEHCTB JJISi CPAaBHEHUS, OLCHKHU, PEIlaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEepeMEHHOH M MX CHUCTEMbl, JaBaTh TIpapUUEcKyl0 HIUIIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

OyHKIUU

[ToHnMaTh ¥ UCIIONB30BaTh (PYHKIMOHAIHHBIE MMOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHNYECKUE
0003HaueHMsI), ONpPENeNATh 3HauUeHHe (PYHKIMHU IO 3HAYEHUIO apryMEHTa, OINpeNesATh CBOWCTBA
dyHKIMH 110 e€ rpaduKy.

Ctpoutb rpaduku 3J€MEHTapHbIX QYHKIUH BUJIA:

y = kix,y =x2,y =x3y = |x|, y = VX, onuceBaTh CBOHCTBA 4HCIOBOI DYHKIMK 1O €&
rpaguxy.

K konmy oOydenuss B 9 kilacce OOydYarONIMICSA TOMYYUT CIEAYIOIIUE TPEIMETHbBIE
pE3yJIBTaTHL:

Yucna v BBIYUCTICHUS

CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIILHBIE YHCIIA.

BoeinonHATe apudmeTHueckue NEHCTBUS C pallMOHAIBHBIMU YMCIIAMH, COYeTas YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHATIBHBIMU YHCIIAMH.

HaxonuTh 3HaueHusi cTerneHed C LEelbIMU MOKa3aTelsiMU M KOpPHEH, BBIUMCIATH 3HAUEHUS
YHCIJIOBBIX BBIPAKEHUH.

OxpyryisiTh JEMCTBUTENbHBIE YHWCIA, BBIMONHATH MNPUKUAKY pE3yJabTaTa BbIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

VYpaBHEHHsI U HEPABEHCTBA

Pematp nMHelHbIE U KBaipaTHbIE YPABHEHUS], YPABHEHUS, CBOAAIIMECS K HUM, IPOCTEMIINE
JIPOOHO-palMOHATIFHBIC YPABHEHUS.

Pemarp cucteMbl OBYX JIMHEHHBIX ypaBHEHUH C JBYMsI IIEPEMEHHBIMM M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YpaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TeKcTOBBIE 3aJauM  anreOpaMyeckKuM CIOCOOOM € TIOMOIIBIO  COCTaBIICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C IByMS MIepEMEHHBIMU.

IIpoBoauTh mpoCTEMIINE MCCIENOBAHUS YPABHEHUM U CHCTEM YpaBHEHMI, B TOM YHUCIIE C
IPUMEHEHHEM IpaHUuecKux MpeJICTaBIeHU (yCTaHABIMBATh, UMEET JM YpaBHEHHE WIH CHCTEMa
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemarp nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peIlIeHHe
HEPABEHCTB HA YHMCJIOBOM MPSIMOM, 3allMCBhIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.



Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE KBaJpaTHOE
HEPaBEHCTBO, M300paXkaTh pEIICHUWE CHCTEMbl HEPABEHCTB HA YMCJIOBOM NPSMOM, 3arUCBHIBATh
pelLIeHHe C TOMOLIbIO CHMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA IPU PEIICHUH PA3IMYHBIX 33/1a4.

OyHKIUU

Pacrnio3naBath (yHKIMU M3y4eHHBIX BUAOB. [I0Ka3pIBaTh CXeMAaTHUECKU PACHOJIOKEHHE Ha
KOOPJIMHATHOM IJIOCKOCTH TpadukoB GpyHkiuit Buna: y = kx, y=kx + b, y=k/x, y=ax2 + bx + ¢,
y = x3, y = \X, y = |x|, B 3aBHCHMOCTH OT 3HaueHHH KO>((YHUIMEHTOB, ONKHCHIBATH CBOHCTBA
G YHKIIHA.

Crpouth M M300paxarbh cXeMaTW4YeCKH IpadUKd KBaJApaTU4YHBIX (YHKLIMHA, ONMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacrio3HaBaTh KBaJpaTuuHyto QYHKIMIO IO (popMyJsie, IPUBOANUThH IPUMEPbI KBaJPaTHUHBIX
(byHKUMI U3 peallbHOM KU3HH, (PU3UKH, TEOMETPUH.

YucnoBble NOCIEI0BATENBHOCTH U IPOTPECCUU

Pacrnio3naBate apuMeTHUECKyI0 M T€OMETPHUYECKYIO MPOTPECCHH MPHU Pa3HBIX CIOCOOax
3aJlaHuUs.

BEIMONHATE BBIYHMCICHHUS C HKCHOJB30BAaHWEM (POPMYN N-rO 4YieHa apu(METHUECKOW Hu
reOMETPUYECKOM MPOrpeccuii, CyMMbl MEPBBIX N YJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIPHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemiate 3aaun, cBsi3aHHbIE C YMCIOBBIMM IOCJIEI0BATEIBHOCTSAMHU, B TOM YHUCIIE 3a/1a4l U3
peabHOM >KM3HM (C UCTIIOIb30BAHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).



TEMATHYECKOE INTAHUPOBAHUE

7 KITACC
KonunuecTBo yacos DIIEKTPOHHBIE
N HanmeHoBaHue pa3ienoB U TeM
n/n IPOrPaMMBbI Beero Kontpo IIpakthy  (uHQpOBHIC)
JbHBIE pabOTHl  €CKHE PadOTHI 00pa3oBaTeNbHbIE PECYPCHI
Yucna U BEIYUCICHUA. PanioHaabHbIE 28 2 bubmmoreka I[OK
qucia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIpaXKeHUs 38 2 hitps:/ /rﬁi%?ggTreulﬁ 1 fé%lé
bubnmnoreka OK
3 YPaBHCHHS  HEPABCHCTBA 30 . https://m.edsoo.ru/7f41L51b90
bubnmnoreka OK
4 Koopmunatet u rpapuicu. Gymci 24 1 https://m.edsoo.ru/7f41L51b90
bubnmoreka OK
S Hosropenne n 06odmenue 16 1 https://m.edsoo.ru/7f41]éb90
OBHIEE KOJIMYECTBO YACOB 11O 136 7 0
[MTPOTPAMME
8 KIIACC
KonnuecTBo yacos ONEKTPOHHBIE
N HaumeHnoBanue pas3nenoB U TeM
W HpOrpaMMBbI Beero Kontpo [Mpaktuy  (1udpossIe)
JbHBIE pabOTHl  eckue padoTh o0Opa3oBaTesibHbIE PECYPCHI
UYucna u Bbluncienus. KBaapaTHbie 15 1 bubnmuoreka I1[OK
KOpHH https://m.edsoo.ru/7f417af8
Uucma u BerumcieHus. CTemeHb C 7 bubnmuoreka I1[OK
IEJTBIM TTOKa3aTeeM https://m.edsoo0.ru/7f417af8
Anrebpanyeckue BBIPAYKEHHSI. 5 1 bubmuorexka I[[OK
KBagpatHbiil TpéxuseH https://m.edsoo.ru/7f417af8
Anrebpanueckue BBIPAXKCHUS. 15 1 bubmuoreka [OK
AureOpanueckast 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHHs u HEPaBEHCTBA. 15 1 bubmuorexka I[[OK
KBaaparHble ypaBHEHUs https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHcTeMBI 13 bubmuoreka [OK

YpaBHEHUU

https://m.edsoo.ru/7f417af8
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YpaBHeHus u HEpPaBEHCTBA. 12 1 bubmuorexka I[[OK
HepaBencraa https://m.edsoo.ru/7f417af8
bubnuoreka OK
8 DyHKLUHH. OCHOBHEIE OKATHS ° https://m.edsoo.ru/7f41L;af8
bubnuoreka OK
J Dymicuu. HncnoBbie Gymicim J https://m.edsoo.ru/7f41L§af8
1 bubnmoreka OK
0 losToperne n 06obmenne 6 . https://m.edsoo.ru/7f41L;af8
OBLHIEE KOJIIMYECTBO YACOB 1IO 102 6 0
[TPOT'PAMME
9 KIIACC
KonuuecTBo uacos DIIEKTPOHHBIE
HaumeHnoBanue pasnenoB u  TeM
w1 mporpaMbi Bcer Kontpo [Ipaktu  (uHppOBEHIE)
JIbHBIE pa0OTHl | YecKHe paboThl  00PAa30BATENbHBIE PECYPCHI
Yucna u BBIYMCIICHUS. 12 1 bubmuoreka I[OK
JIeiCTBUTENBHEIE YHCIIA https://m.edso0.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS 20 1 bubnmoreka LIOK
C OJIHOH MepeMeHHOH https://m.edsoo.ru/7f419d08
VYpaBuenuss u HepaBeHCTBA. CuCTEMBI 20 1 bubmuoreka I[OK
ypaBHEHUIt https://m.edsoo.ru/7f419d08
YpaBHeHUs 51 HEpPaBEHCTBA. 26 5 bubmuoreka IIOK
HepaBenctBa https://m.edso0.ru/7f419d08
bubnmnoreka OK
PynxH 24 . https://m.edsoo.ru/7f41L91d08
YucioBeIE IOCIIEN0BATENIBHOCTHA 22 1 bubmaorexa  LIOK
https://m.edso0.ru/7f419d08
[ToBTOpEHwUe, 00001IeHHE, 2 1 bubnmnoreka 1IOK
CHCTEMaTH3aIHs 3HAHHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 11O 148 8 0

[NPOT'PAMME
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