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IMOSICHUTEJIBHAS 3AITUCKA

Anrebpa sBIsSeTCSs OJIHUM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3zoBaHusi: OHA o0ecrednBaeT U3y4eHue JAPYTUX AUCLHUILIINH, KaK eCTECTBEHHO-
HAY4YHOr0, TaKk M T[YMAHUTApPHOIO LMKIOB, €€ OCBOGHHE HEOOXOIUMO JUIs
IIPOJOJIKEHUs] 00pa30BaHus U B MOBCEHEBHON KU3HU. Pa3BuTHe y oGydarommxcs
HAay4HBIX IPEICTaBICHUH O TMPOUCXOXKIEHHH M CYLIHOCTH anredpandyecKux
abcTpakumii, criocobe oTpakeHUs] MaTeMaTHYeCKOW HayKOH SIBJIEHHH M MPOLIECCOB
B NpUpoOAe M OOIlecTBe, POIH MaTeMaTHYeCKOr0 MOJEJIMPOBAHHS B HAYYHOM
MO3HAHHU U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOT'O MHPOBO33PEHHUS
¥ Ka4eCTB MBILIEHHs, HEOOXOJMMBIX JUIs aJlallTallil B COBPEMEHHOM I[U(POBOM
obmiectBe. M3ydeHnue anreOpbl obeclieuuBaeT pasBUTHE YMEHHMsS HabIIONATh,
CPaBHMBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUIEHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEHCTBHSA H BBIBO/IbI,
(GopMynupoBaTh yTBepkaeHHA. OcBOeHHE Kypca anredpsl 00ecrneYnBaeT pa3BUTHE
JIOTHYECKOTO0 MBIIUIEHUA OOYyJalolUXCs: OHH HCIOJB3YIOT JIeAYKTHBHBIE M
UHIYKTUBHBIE pacCyKJIeHHs, 0000LIeHe U KOHKpeTHU3aluio, abcTparupoBanue u
aHanoruro.  OOyueHue anreOpe  npearionaraeT  3HAYMTEILHBIA  OOBEM
CaMOCTOSITEJIBHOM  JIeSITEIBHOCTH  OOYYaIOIIUXCS, TMOATOMY CaMOCTOSTEIbHOE
pelleHHe 3a7a4 sIBISeTCs pealn3aluei 1esTeIbHOCTHOIO MPHHIIMIIA 00yJeHH S,

B cTpyktype mnporpammel yueOGHOro Kypca «Anredpa» IS OCHOBHOIO
ob1ero o0pa3zoBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEpIKATEIbHO-METOINYECKHE
IUHAK: «HKclia ¥ BBIYUCIIEHUs», «AllreOpandyecKue BhIpaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas M3 3TUX CoJepiKaTeIbHO-METOAHYECKUX
JMHWH pa3BUBAETCs Ha MPOTSIKEHUU TPEX JIET U3YUEHHUs Kypca, B3aUMOIEHCTRYS C
JApYrdMU ero JMHUsIMU. B Xozme wu3ydeHuss ydeOHOro Kypca o0O0ydarommamcs
NPUXOIUTCS JIOTMYECKH PacCykAaTh, UCIIOIb30BaTh TEOPETHUKO-MHOMXKECTBEHHBIMH
S3bIK. B CBsI3M C 3TUM B mporpammy y4yeOHoOro kypca «Auiredpa» BKIIOYEHBI
HEKOTOpble OCHOBBI JIOTHKH, IpeJCTaBICHHbIE BO BCEX OCHOBHBIX paszjelax
MaTeMaTHYeCKOro o0pa30BaHusl U CIIOCOOCTBYIOIIHE OBJIAJACHUIO 00YyJarOIIMMUCS
OCHOB  YHHBEpPCaJbHOro MmaremaTuueckoro ss3pika. CopepxarelbHOH U
CTPYKTYpHOM 0COOEHHOCTBIO yueOHOro Kypca «Ausredpa» SBIAeTCS €ro
MHTEerPUPOBAHHBIN XapakTep.

ConmepxaHve JHMHMH «Yucna W BBIYUCIEHHS» CIYXKMT OCHOBOM A
JTaJIbHEUIIIET0 U3y4YeHUsT MaTeMaTHKH, CIIOCOOCTBYET Pa3sBUTHIO Yy O0ydarolUXCH
JIOTHYECKOTO MBIIILICHHS, HOPMUPOBAHHIO YMEHHS M0JIb30BaThCs alTOPUTMaMHU, a
TaKKe MPUOOPETEHUIO NMPAKTHYECKHX HABBIKOB, HEOOXOAMMBIX JIJIsl TIOBCEHEBHOW
’KM3HH. Pa3BHUTHE TOHATHS O YMCJIe HAa YPOBHE OCHOBHOIO oOlIero odpasoBaHMs
CBS3aHO C palMOHAJIBHBIMA W HPpAIMOHAIBHBIMHA YHCIIaMH, (OPMHUpPOBAHHEM



NPEICTaBIEHUH O MEHCTBUTEIBHOM 4HCIe. 3aBepllieHHe OCBOEHHs YHCIIOBON
JUHHH OTHECEHO K CpefiHeMY O0LIeMy 00pa30BaHHUIO.

Coneprxanue 1ByX anrebpandecKux JIHHUN — « AJireGpandecKue BhIPaKeHHs»
U «YpPaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (hOPMHPOBAHUIO Y OOYYaIOLIMXCS
MaTeMaTH4eCKOro amnrapara, HeoOXOJUMOro MJis pellleHHs 3ajad MaTeMaTHKH,
CMEKHBIX IPEJMETOB M IPAaKTHKO-OPHEHTUPOBAHHBIX 3adad. Ha yposme
OCHOBHOro oOuiero o0pa3zoBaHusl y4eOHBIH MaTepuall TPYIIHPYETCH BOKPYT
paLMOHAIIBHBIX BBIpaXKEHUH. AnreOpa JeMOHCTpUPYET 3HAYEHHE MATEMATHKHU KaK
A3bIKa JUIA IOCTPOEHHUS] MaTeMaTHYeCKUX MOJIeJiei, OMMCAHHs IPOIEeCCOB U
ABJIEHMH pealbHOro Mupa. B 3amaun oOyueHuss anreOpe BXOHAT TaKxke
JaJbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIILICHHS, HE0OX0AUMOro, B
YaCTHOCTHM, ANl OCBOEHUS Kypca HH(POPMATHKH, W OBJAJeHHE HaBBIKAMHM
JelyKTUBHBIX paccyxaeHui. [IpeobpazoBaHue CUMBOIBHEIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpa)KeHUs, ClIocOOHOCTEH K MATEMaTUYeCKOMY TBOPYECTBY.

Conep:xanue (yHKIIMOHAIBHO-IPAPHUECKON JTMHUM HAleJIeHO Ha TMOoTydeHHe
o0yyarolMMHUCs 3HAHUN O (QYHKIMAX KaK BakKHeHIed MaTeMaTHYeCcKOH MOJIEIH
IJI OIIMCAHMs U UCCIIeI0BAaHMUS pa3HOOOPA3HbIX MPOLECCOB U SIBIEHHUH B IIPHUPO/IE
u obwectBe. M3ydenue Mmarepuana crocoOCTBYeT pPa3BUTUIO Y OO0YyYarOIIMXCsI
YMEHHS UCIIOJIB30BaTh Pa3jiMyHble BhIPa3UTEIbHbIC CPEACTBA S3bIKa MAaTEMATHKU —
C/IOBECHbIE, CHMBOJIMYECKHE, Ipaduueckue, BHOCHUT BKJIal B (OpMHpOBaHHE
NpeACTaBIeHUH O pOJIM MaTeMaTUKU B Pa3BUTUH LIMBUIIM3ALMHU U KYJIbTYPBI.

CornacHo yueOHOMYy IuIaHy B 7-9 kilaccax H3y4aeTcss ydeOHBIH Kypc
«Anredpay», KOTOPBIH BKJIIOYAET CIEAYIOLIHE OCHOBHBIE pa3lelibl COAEpIKaHUS:
«Yucna W BBIYMCICHMs», «Auredpanyeckue BbIpaXKeHUs», «YpaBHEHHS U
HepaBeHCTBaY, « DYHKIIUNY.

Ha u3yyenue yyebHoro xypca «Anredpa» orBoautcs 340 yaca: B 7 xiacce —
136 yacoB (4 yaca B Hepeno) + 1 yac U3 BapuaTUBHOW 4acT, B 8 kmacce — 102
yacoB (3 yaca B Hefeno), B 9 knacce — 102 yaca (3 yaca B Hezeo).

JloGaBneHo B kaxaoM Kypce 1o 344 Ha Moy «lIpakTUKO - OpueHTHPOBaHHbIE

3a1auny U1 3aKperieHus ¥ yriyOieHus nporpaMMHOI0 MaTepHaa.



COJEPKAHUE OBYYEHUS
7 KJIIACC

Yucaa v BLIYHCIEHHSA

Hpodu OOBIKHOBEHHbIE U JIeCATHYHBIC, MEPEX0Jl OT OAHOH (OPMBI 3aIlUCH
npobeit k apyroil. IloHsiTHE palMOHAIBHOTO 4YHCIA, 3alHCh, CpaBHEHHE,
YHOPSIOYMBAHWE  pALMOHAJIBHBIX 4YHcel. ApHQMeTHYecKne JeHCTBUS ¢
palMOHAIBHBIMU 4YHCIaMH. PelleHue 3a1ad U3 peaibHOM NMPAaKTHKKM Ha YacTH, Ha
Ipobu.

CreneHb C HaTypalbHBIM I[IOKa3aTesleM: oOllpejeneHue, mnpeobpasoBaHue
BBIPKEHHUH Ha OCHOBE OIIpEEsIeHHs, 3aluCh 00abIIUX Yyncell. [IpoleHTsl, 3anuch
NPOLEHTOB B BUJIE 1poOK U ipoOM B BUAE NMpOLEHTOB. TpH OCHOBHBIE 3a1a4yu Ha
NPOLEHTHI, PEIICHHE 3a7a4 U3 pealbHONU NPAKTUKH.

[IpuMeHeHHEe TPU3HAKOB  JEJIUMOCTH, pa3/IOKEHHE Ha MHOXKHUTENHU
HaTypaJIbHbIX YHCEIL.

PeanpHble  3aBUCHMMOCTM, B TOM 4Hcle TIpsmasi W oOparHas
PONOPUHAOHAIBHOCTH.

AuireOpanyecKHe BbIpasKeHHUs

IIepemennble, YHCIIOBOE 3HAYEHHE BBIPAXKEHHUs C lepeMeHHOM. JlomycTuMble
3HaueHMs nepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
Gopmyiel. Beruncnenus no popmynam. IlpeodpasoBanue OyKBEHHbIX BbIpaKEHUH,
TOXJECTBEHHO paBHble BBIPAXKEHHWs, TpaBUia Mpeodpa3oBaHHUs CyYMM U
NpOU3BeIeHUM, TpaBuia PacKpbITHSI CKOOOK U MPUBENEHUS MOAO0HBIX claraeMbIX.

CBolicTBa CTENEHU ¢ HaTypaJbHbIM [TI0Ka3aTeNIeM.

OpnHouneHsl U MHOrowieHsl. CteneHs MHOrowieHa. CioKeHue, BhIUUTAHUE,
YMHOX€HHE MHOTrowieHOB. MopMybl COKpalI€HHONO YMHOXEHMs: KBaJpar
CYMMBI M KBaapaT pasHocTH. @Dopmyrna pa3sHOCTH KBajpaToB. Pasnoxenue
MHOI'OYJIEHOB Ha MHOYHTEIIH.

YpaBHeHHsI H HEPABEHCTBA

VYpaBHeHHE, KOpEeHb YpaBHEHHUs, MpaBwia IpeoOpa3oBaHHs YpaBHEHHS,
PaBHOCHIIBHOCTE YPAaBHEHHUI.

JluneliHOe ypaBHEHHME C OJIHOW II€pEeMEHHOM, YHMCIIO KOpHEH JIMHEHHOIO
ypaBHEHHMs, pelleHHe IUHeHHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHMH I10
YCJIOBHIO 3a1a4i. PellieHre TeKCTOBBIX 3a/1a4 ¢ MOMOILBIO YPAaBHEHHH.

JlugeliHoe ypaBHEHHE ¢ JByMsl NepeMeHHBIMH U ero rpaduk. Cucrema JByX
JMHEHHBIX YpaBHEHHH C JByMS IepeMeHHbIMU. PelleHne cHUCTEM YypaBHEHMH
crocoboM MoACTaHOBKH. [IpuMephl peleHHs TEKCTOBBIX 3ala4 C IOMOIIBIO
CHUCTEM ypPaBHEHUH.



DyHKUHH

Koopaynara To4yky Ha mpsiMoi. YucioBele mpoMexyTKH. PaccTosHue Mex iy
JIByMsI TOYKaMH KOOPAWHATHOH MPSAMOH.

IIpsamoyronpHasd cuctema KoopauHar, ocu Ox u Oy. AbGcmucca U opanMHaTa
TOYKHM Ha KOOPAMHATHOM 1u1ocKocTH. [ Ipumepsl rpadukoB, 3anaHHbIX GOpMYIaMH.
Yrenne rpadukoB peanbHbIX 3aBucumocteil. I[lonarue dynkuuu. Ipaduk
¢ynxuuu. CoiictBa dhynkuuid. Jluneiinas dynkuus, e€ rpaduk. I'paduk GyHxmu
y = |x|. I'paduueckoe pelieHHe NTHMHEHHBIX ypaBHEHHW W CHCTEM JIMHEMHBIX
YpaBHEHUH.

8 KJIACC

Yuca v BbIYHCIEHHS

KBagparneiii kopenb u3 uucina. [loHstue 00 wuppalMOHAIBEHOM YHCIIE.
JlecaTudHble MPUOIMKEHUsI UppalMOHAIbHBIX yKces. CBoicTBa apudMeTHIECKHX
KBaJpaTHBIX KOPHEH U UX NIPUMEHEHHE K Npeodpa3oBaHUIO YHCIIOBBIX BhIpaKeHHI
U BBIYMCIIEHUSIM. JleHCTBUTE/IbHbIE YHUCTIA.

Crenens ¢ LeIbIM ITOKa3aresieM U e€ ceoicTBa. CTaHaapTHas 3aluch YMCIIa.

AuaredpanyecKkHe BbIpasKeHHs

KBagparHblii  TpéxuieH, pa3jloK€HHe KBaJpaTHOro TpéxujeHa Ha
MHOKHUTENH.

Anrebpanveckass apo0b. (OCHOBHOE CBONCTBO airedpanveckoi JIpoOHu.
CrnoxeHue, BBIYMTaHHE, YMHOXEHHE, JelleHHe airedpandyeckux JIpoOei.
PanmoHaibHbIE BBIPAKEHUS U UX MPpeoOpa3OBaHuUE.

YpaBHeHHs1 H HEpaBeHCTBA

KBagpatHoe ypaBHeHue, GopMmyna KOpHeH KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHeHHH, CBOAAIUMXCS K JIMHEMHBIM M KBaJpPaTHBIM.
[pocreiimue 1poOHO-palMOHaNbHEIE YPABHEHHUS.

['pacdhrueckas MHTEpHpeTaLMs YpaBHEHUN C IBYMs IIEPEMEHHBIMH U CHCTEM
JMHEeMHBIX YpaBHEHHUN C OBYMs TepeMeHHbIMHU. llpumepsl pelleHHss cHUCTeM
HEeJIMHEeWHBIX YPaBHEHUMN C JBYMS IEPEMEHHBIMH.

Perienue TeKcTOBBIX 3a/1a4 anredbpanyeckuM crocodbom.

YucnoBble HepaBeHCTBA U MX CBOMcTBA. HepaBeHCTBO ¢ OHOH MMepeMEHHOMN.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHelHble HEpaBeHCTBA C OJHOM IEpPEeMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJIHON IIEPEMEHHOM.

DOyHKUHH

INousitue ¢ynkuun. OOnacTe omnpeneneHdss W MHOXKECTBO 3HAuYE€HHH
¢bynkiuu. CriocoObI 3a1aHus GyHKLIUHI.

I'paduix Gynkuuu. UreHue cpoiicTB ¢yHkiuu no e&€ rpapuxy. Ilpumepsr
rpauKoB PYHKUKH, OTpaXKarolMX peanbHble IPOLECCHI.



DyHKIUH, ONUCHIBAIOLLIME TPIMYHO W OOpaTHYK MPOIOPLHOHAIbHBIE
3aBHCHMOCTH, UX rpaduku. Oynkiuu y = x2, y = x3, y = Vx, v=|x|. 'paduueckoe
pelleH’e ypaBHEHUH U CUCTEM ypaBHEHHH.

9 KUIACC

Yucna u BbIYMCTEHHUSA

PannonaneHble yucia, MppalMOHaAIbHbIE YKCJIa, KOHEYHblE U OeCKOHeUYHbIe
necsTHYHble IpoOu. MHOXEeCTBO AeHCTBUTENbHBIX YHCEN, JeHCTBUTENbHBIC YKCIIa
Kak OeCKOHEUHbIE JecsATHYHble ApoOu. B3auMHO OJHO3HA4YHOE COOTBETCTBUE
MEX Y MHOKECTBOM JI€HCTBUTEIBHBIX YHUCENI U KOOPAUHATHOW MPSMOM.

CpaBHeHUE J€HCTBUTENBHBIX 4YHCes, apu(MEeTHYEeCKHe JACHCTBUS C
NeHCTBUTE/IbHBIMU YHCIIAMH.

Pa3zmepbl 00BEKTOB OKpYXaroWEro MHpa, JIATENBHOCTh MPOLECCOB B
OKPY>KarollleM MHUPE.

[Tpubnux&HHOe 3HaUeHUe BEeJUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucel. [Ipukuaka u oLeHKa pe3yabTaTOB BbIYUCIEHUH.

YpaBHeHHs] H HepaBeHCTBA

JIunelinoe ypaBHeHue. Peluenue ypaBHeHUN, CBOASAILMXCS K IMHEHHBIM.

KBanparHoe ypaBHeHHe. Pelienue ypaBHEHMH, CBOISIIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl peleHusl ypaBHEHUN TpeThell U 4eTBEPTOH
CTENEHEH pa3yoKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANbHBIX ypaBHeHMH. PelleHue TeKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHHe ¢ IBYMs NEepeMEeHHbIMU U ero rpaduk. Pemenue cucrem aByX
JTMHEWHBIX YpaBHEHHUH C IByMs NlepeMeHHbIMU. Pellienue cucteM JIByX ypaBHEHHH,
OHO M3 KOTOPBIX JIMHEiHOe, a Jpyroe — BTOpoOi creneHu. I'paduueckas
UHTEpIIpeTallisi CUCTEMbl YPaBHEHHH C JIByMsl IEPEMEHHBIMH.

PerieHue TeKCTOBBIX 3a/1au aJire0OpanvyeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Peiienue nMHEHHBIX HEPABEHCTB C OJHOM INepeMeHHOW. Pewenue cucreM
JIMHEHHBIX HEpaBeHCTB C OJHOW mepeMeHHOH. KBaJapaTHble HepaBeHCTBA.
['paduyeckass HMHTEpIpeTalusi HEpPaBEHCTB M CHCTEM HEPABEHCTB C ABYM:
[IepeMEHHBIMH.

DOYyHKIHH

Kpanparnunas dyukuus, e€ rpaduk u coicTsa. Ilapabona, KoopauHATHI
BEPIIUHBI 1apadoJIbl, 0Cb CHMMETPHH NapaboJIbl.

I'padpuku pyHkumit: y = kx, y =hkx + b,y =k/x, y =x3, y = VX, ¥ = |x| 1 ux
CBOMCTBa.



Yuc/ioBble M0CJI€10BATEILHOCTH H IIPOrpecCHH

[TonsiTMe YHUCIIOBOM MOCIENOBATENBHOCTH. 3aJlaHHe I[10CJIel0BATEIbHOCTH
peKyppeHTHOH GopMyioi U hopMyJIOH #-TO YjeHa.

ApudmeTtudeckas U reomerpuyeckas rnporpeccuu. Dopmyibl n-ro uiieHa
apudMeTHYeCKOl U reOMeTpUYeCcKOi Mporpeccuii, CyMMbI N€PBbIX /7 YJIEHOB.

H300paxkeHne uneHOB apu(METUUEeCKOH U TeOMETPHUYECKOH Iporpeccuit
TOYKAaMM Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHMHBIH M 3KCIIOHEHIMAJIbHBIM POCT.
CnoxHBIE MPOIEHTHI.



COAEPKAHUE OBYYEHUS
Moayab «IIpakTHKO — OpHeHTHPOBAaHHBIE 3a1aYH»

3ajauu Ha ABMIKEHME 110 BOJI€, Ha COBMECTHYIO pa60Ty, Ha NJE€JIHUMOCTD
HHCEJI, Ha I[pO6H H NPOLEHTHI, HaA OTHOLUCHHSA U IIPOIIOPLHHH, TEOMETPHUYECKHE
3a1a4H, Ha COCTABJICHHE ypaBHeHHfI, OJIUMITHAOHBIC 3aJa4H.

3amauu UIsl AAaHHOTO MOy s OyIyT B34ThI M3 COOpHHKA MPAKTHYECKUX
3ana4 Ans 7 knacca, pekomeHnoBaHHeIX PI'OC. (cM. B pa3zien «YUEBHO-
METOIMYECKOE OBECITEYEHUE OBPA3OBATEJILHOIO [TPOLIECCAY ).
PesynpTaTsl 00y4eHHs pEeIIeHUIO MPAKTHYECKUX 3a7a4 COOTBETCTBYIOT
pe3yibTaraM, ykasaHHBIM B JaHHOH pabodeil mporpaMme 1o Kypcy MaTeMaTHKH
5-7 Knaccos.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSI TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

JIHYHOCTHBIE Ppe3yJbTaTbl OCBOEHHS IPOrpaMMBI  y4eOHOro Kypca
«Anredbpa» xapakTepU3yHOTCs:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

NpOSIBICHMEM HMHTEpeca K IpOUUIOMY M  HACTOSILUEMY POCCHMCKON
MaTeMaTUKH, [€HHOCTHBIM OTHOLIEHUEM K JIOCTH)KEHHUSIM  POCCHHCKHUX
MaTeMaTHUKOB M POCCHMCKOM MaTEeMaTH4YeCKOW IIKOJIbI, K MCHOJIb30BaHUIO ITHUX
OOCTHIKEHHH B APYTHX HayKax U NMPUKIAAHBIX cdepax;

2) rpaskaaHCcKoOe H J1YXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 0053aHHOCTEN I'paKIaHWHA M peaiu3aliy ero
mpaB, TMpeicTaBIeHHMeM O MaTeMaTHYeCKMX OCHOBax (DyHKIHOHHPOBAHHUS
pa3IMYHBIX CTPYKTYD, SIBIIEHUH, MpOLEeAyp IPakJaHCKOro odiuiecTBa (Hampumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTBIO K 00CYXIEHHIO 3TUYECKHX MPOOIIeM, CBI3aHHbBIX
C IpPaKTHYECKHUM IIPUMEHEHHEM JIOCTHIKEHHWH HayKH, OCO3HaHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKHX IIPUHLIMIIOB B 1€ATEIbHOCTH Y4EHOI0;

3) TpyAOBO€ BOCIIHTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4aCcTHe€ B pELICHUM [PAKTHYECKUX 3ajad
MaTeMaTH4YeCKOM HamnpaB/IeHHOCTH, OCO3HAHMEM BaXXHOCTM MAaTeMaTH4YeCKOIo
00pa3oBaHUsl HA MPOTSDKEHUHM BCeH XU3HH Ui YCIEIIHOM MpogecCHOHaNbHOM
TeSTeIbHOCTH M pPa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BLIOOPOM H
MOCTPOCHUEM MHIAMBHUIYaJIbHON TPAEKTOPUM 00Pa30BaHMSI M KU3HEHHBIX IIJIAHOB C
Yy4ETOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOEe BOCIIHTAHHE:

CIIOCOOHOCTBIO K  3MOLIMOHAIBHOMY M  3CTETHYECKOMY  BOCIIPHUSTHIO
MaTeMaTHYeCKHX OOBEKTOB, 3ajad, pelIeHHH, pacCy:KIEeHWH, YMEHUIO BHUIETHb
MaTeMaTH4YeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'O MO3HAHHUSA:

OpUeHTalUMed B JIeATEIBHOCTHM Ha COBPEMEHHYI0 CHCTEMY Hay4YHbIX
npeAcTaBleH!l 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4Y€JIOBEKA, MPUPOILI U
obliecTBa, IOHMMAaHHMEM MaTEeMaTHYEeCKOH HayKu KaK cdepbl 4Yea0BEYECKOM
TeSITEIBHOCTH, JTAloB €€ Pa3BUTHSA M 3HAYMMOCTH IS Pa3BUTHS LMBUIIM3AIMH,
OBJIAZICHHEM $3BIKOM MATEMaTHKH M MaTeMaTH4eCKOH KyJbTYpO#l Kak CpelcTBOM
[IO3HAHWs MHpa, OBIAICHUEM IPOCTEHIIMMU HaBBIKAMH MCCIIEI0BATENLCKOM
e TeNbHOCTH;



6) ¢usuueckoe BocnuTaHue, GopMHpOBAHHE KYJALTYPbI 3I0POBbSI M
3MOLHOHAJIBHOIO 0JIAaronoJy4Hs:

FOTOBHOCTBIO IIPHUMEHATh MaTeMaTHUYeCKHe 3HaHUs B HMHTepecax CBOEIo
300pOBBS,  BEJEHHs  3/I0pOBOro  oOpa3a JKM3HM  (310pOBO€  ITMTaHHeE,
cOaNaHCUMpPOBaHHBIM pEXMM 3aHSATHH W  OTAbIXa, peryisipHas Qu3nueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBIO HaBBIKA pedIIEKCHH, NPHU3HAHHEM CBOEIrO
IIpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JIpyroro 4ejoBeKa;

7) 3K0JI0THYecKOe BOCIHTAHHE:

OpHeHTallMell Ha IpYMMEHEHHe MaTeMaTHYeCKUX 3HAHUHU JUIS pelIeHUs 3a1a4
B 00JacTM COXPaHHOCTH OKpYXarouled cpefpl, IIaHHPOBAaHHSA IIOCTYIKOB |
OLIEHKH HMX BO3MOXHBIX IIOCIEJICTBUN IJIs1 OKpYJXKalolled cpeabl, OCO3HAHHEM
r7100aJIbHOTO XapakTepa 9KOJIOTHYecKHX MpoOIeM U IMyTel UX pelleHus;

8) ajanTauus K H3MEHSIOLIUMCS YCJIOBHSIM COUHAJIBLHONH M MPHPOIHOMH
cpeabl:

FOTOBHOCTBIO K HEHCTBHAM B YCJIOBHUSAX HEONPEIeNEHHOCTH, IMOBBIIEHHIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUeCKYIO NeATebHOCTh, B TOM YHCIIe
YMEHHE YYHUTBCS Yy JPYTUX JIIOJIed, NpuodpeTratb B COBMECTHOM JIeATENHLHOCTH
HOBBIE 3HAHUSI, HABBIKM U KOMIIETCHLIMM U3 OMbITA IPYTUX;

HEOOXOAMMOCTBIO B (DOPMMPOBAHMM HOBBIX 3HaHMH, B TOM HHCJIE
bopmyIHpoBaTh UAEH, TIOHSATHS, THITOTE3BI 00 00BEKTAX M SABJIECHHAX, B TOM YHCJIE
paHee HEM3BECTHBIX, OCO3HaBaTh JeQHUIUTBl COOCTBEHHBIX 3HAHWH U
KOMIIETEHTHOCTEH, TUIAHHPOBATHL CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYalHMIO, BOCIPHHHUMATH
CTPECCOBYIO CHUTYallMIO KaK BBbI30B, TPeOYIOLIUH KOHTpMEp, KOPPEKTHPOBAThH
OpUHUMAaeMble pelleHuss M JOelcTBUs, (OpMYyIHpPOBATh U OLEHUBATH PUCKU U
nociencTBus, GopMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3naBaTe/ibHbIE YHHBEpPCAJIbHbIe YuyeOHbIe 1eHCTBUSA

ba3oBble 1oruyeckue JeHCTBHS:

e BBISBJISITH U XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTeMaTHYECKUX
O00BEKTOB, MOHATHH, OTHOLUEHUH MEKAYy IOHATUSAMH, (GOpMYIHpPOBAThH
ONpe/ielIeHHs]  TNOHATHH, YCTaHABIMBAaTh  CYILIECTBEHHBIH  IPHU3HAK
KJaccu(pHUKallMi, OCHOBaHMA Ui OOOOILIEHHS W CPaBHEHMS, KPUTEPHUU
MPOBOJIMMOTO aHAlIU3a;

e BOCIpPUHUMATH, (OpMyJIHMpOBaTh M  [PeoOpPa3OBLIBATL  CYIKICHHS:
YTBEpAMTENbHbIE M OTpPULATENbHBIC, €IMHHYHbIE, YacTHble M OOIIHe,
YCJIOBHEIE;



BBIABJIATE ~ MAareMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aMMOCBSI3H U
NMPOTHBOpeYHs B (aKTax, HaHHBIX, HAOTIONEHHSX H YTBEPIKIEHHUSX,
nmpejjaraTb  KpUTEpUM 1N BBIABICHHS  3aKOHOMEPHOCTEH W
[IPOTUBOPEYHN;

JeNlaTh BBIBOZBI C HCIIOJIb30BAaHHEM 3aKOHOB IJIOTMKH, JEIYKTHBHBIX M
HHJIyKTHBHBIX YMO3aK/IIOUEHHUH, YMO3aKIIOUeHHUH 110 aHAJIOTHH;
pa3bupaTh 10Ka3aTe/lbCTBA MAaTEMATHUECKHUX YTBEPIKIEHHH (TIPSIMbIE H OT
IIPOTUBHOIO), IPOBOJUTH CAMOCTOSTEIbHO HECJIOXKHbIE J10Ka3aTebCTBa
MaTeMaTHYECKUX (DAKTOB, BBICTpPAaMBaTh apryMEHTALUIO, [PHBOJIMTE
IpUMEPBI U KOHTPIPUMEPBHI, 000CHOBBIBATH COOCTBEHHEIE PACCYIKIEHHUS;
BbIOMpaTh crnocod pelieHus y4yeOHOM 3amauu (CpaBHUBATh HECKOJBKO
BADUAHTOB pElICHUs, BbIOMpaTh HaubOoJee MOAXOAAIUH C yuéTom
CaMOCTOSITENIEHO BBIJIEIEHHBIX KPUTEPHEB).

baszoBbie uccsieaoBaTe/ibCKHE IeHCTBUS:

MCIO0JIB30BAaTh BOMNPOCH! KaK MCCIEN0BATEeIbCKUM MHCTPYMEHT [O3HAHUS,
¢opmyupoBaTh BONPOCHl, (DUKCHPYIOIIME MPOTHUBOpPEUME, MPOBIEMY,
CaMOCTOSITEJIbHO YyCTaHaBlIMBaTh MCKOMOE M JaHHOe, (QOpMHUPOBATH
TUIIOTE3y, ApryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

[POBOJUTHL I10 CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY HECIOKHBIN
IKCIIEPUMEHT, HeOOIBIIIoE HcClieJOBaHUE 1o YCTaHOBJIEHUIO
ocoOeHHOCTell MareMaTH4eckoro oOBeKTa, 3aBHCHMOCTEH OO0OBEKTOB
MeKY coOO0i;

CaMOCTOSTENBHO (POPMYJIUPOBaTh 0000IIEHHsT U BBIBOJBI 110 pe3yibTaTam
NPOBEIEHHOIO HAOMIOAEHUS, MCCIE0BaHUs, OLEHHUBATH JOCTOBEPHOCTH
MOJIYYE€HHBIX Pe3yIbTATOB, BEIBOJOB U 0000IIEHHIA;

NPOTHO3MPOBAaTh BO3MOKHOE pa3BUTHE IMpoliecca, a TakKe BBIIBHUIaTh
NPeArnoJ0kKEHHs O ero Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmaumeii:

BBISBJIATH HEAOCTATOYHOCTHP M H30BITOYHOCTH HH(OpPMAIUMH, MTaHHBIX,
HEOOXOTUMBIX JUTS pelLIeHHs 3a/1auu;

BbIOMpPATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATD
MHGOPMALMIO Pa3IMYHBIX BUA0B U POPM NpEACTaBICHHS;

BBIOMpATh (OpMy mpeacTaBieHHss HHPOPMALUMU W WUIOCTPUPOBATH
pellaeMble 3aJadyd CXeMaMH, JHarpaMMaMy, HHOH Trpadukod u ux
KOMOMHALUSIMHU;

OLIEHHWBaTh HANEKHOCTH HHGMOPMAIMH IO KPUTEPUSM, NPEUIOKEHHBIM
YUYHTEJIEM UITH C(HOPMYTUPOBAHHBIM CAMOCTOSITEIBHO.



KommyHHKaTHBHBbIE YHHBepPCaJibHbIE YueOHbIe JeicTBHS:

BOCIIPUHMMATh W (QOPMYJIHPOBATh CYXKIAEHUS B COOTBETCTBHH C
YCIIOBUSIMH M LEJISIMH OOLIEHHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO
TOYKY 3PE€HHs] B YCTHBIX M IHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHSA I10
X0y pelIeHHs 3aa4i, KOMMEHTUPOBATD MOJYyUYEeHHBIH pe3yibTar,

B X0Jie 00Cy K/IeH!sl 3a/]aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOi TeMBI,
npoOJieMbl, pelraeMoi 3aJjauH, BbICKAa3bIBaTh HIeH, HalleJIeHHbIE Ha ITOUCK
pELIeHHUs, COIOCTaBJIATbL CBOM CYXKAEHHS C CYXICHMIMH OPYTHX
YYaCTHUKOB OHaora, OOHapyXHBaThb pa3iH4yHde M CXOJCTBO IO3MIMH, B
KOPPEKTHOH (opMe (hopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUSI;
MIPEACTABIISITh pE3yJbTAThI pelueHus 3a/1a4u, JKCIIEpUMEHTA,
HCCIIeIOBaHMS, MIPOEKTa, CaMOCTOSTEJIEHO BbIOHpATh dbopmat
BBICTYIIJICHUS ¢ YUETOM 3a/1a4 Mpe3eHTallMi U OCOOEHHOCTEH ayIuTOPHH;
[IOHUMATh 51 UCI10J1b30BaTh [peuMylLeCTBa KOMaHJHOH "
WHJMBUJlyaJIbHOM paboThl IpH pelleHHd Y4eOHbIX MaTeMaTHUYEeCKHX
3aj1a4;

MIPHHUMATh LEIb COBMECTHOM JEeSATEIbHOCTH, MJIAaHUPOBAaTh OpraHU3aluio
COBMECTHOHM paboThl, pacmpeneisTh BHOBI paboOT, IOrOBapHBATHCS,
obcyxaaTh nmpouecc U pe3yabTar paboThl, 00001IaTh MHEHHS HECKOIBKHX
JIIOJIEH;

y4acTBOBaTb B TIpPyNNoOBEIX (opmax paboTel (00CyxkaeHus, oOMeH
MHEHUSIMH, MO3IOBble WITYPMbl W JAPYTHE), BBIMOJHATH CBOIO YacTh
paboThl U KOOPIUHUPOBATH CBOM JIEHCTBHS C APYTHMMH YJICHAMH KOMaH/IbI,
OLIEHMBAaTh Ka4yeCTBO CBOETO BKJAJa B OOIIMH NPOIYKT IO KPUTEPHSIM,
c(hopMyJIMPOBAaHHBIM YYaCTHUKAMH B3aMMOIEHCTBHSI.

PeryasiTuBHbIe YHHBepca/ibHbIe YUeOHbIe JeHCTBHSA
Camoopranu3anusi:

CaMOCTOSITeNIbHO COCTAaBJISITh TUIAH, aJlFOPUTM pelleHUs 3ajadyu (UM ero
4acTh), BbIOMpATh CIOCOO pelieHusi ¢ y4€TOM HMMEIOIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTb W KOPPEKTHPOBATh
BapMaHThl peLIeHUH ¢ y4ETOM HOBOI MH(OpPMALIHH.

CaMOKOHTPOJ/1b, IMOIHOHAJbHbIA HHTEJJIEKT:

L]

BIafgeTh crnocobaMH CcaMOIPOBEPKHM, CaMOKOHTPOJIA Ipouecca H
pe3yibTaTa pelleHns MaTeMaTHYeCKOH 3a1a4Hu;

NpeABUIETh TPYAHOCTH, KOTOpbIe MOIYT BO3HHUKHYTH IIPH pEIIEHHH
3a7la4yd, BHOCHTh KOPPEKTHBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX
00CTOSTENLCTB, HaliIGHHBIX OIIUOOK, BBIBICHHBIX TPYAHOCTEH;



e OLEHMBATh COOTBETCTBUE pe3ylbTara AEesTEJbHOCTH MOCTABJIEHHOW Lielu
U YCJIOBUAM, OOBACHATH MPUYMHBI TOCTHIKEHHS MIIM HEIOCTHUKEHUS LICIIH,
HaXo/JIUTh OLUMOKY, AaBaTh OLEHKY NPHOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJBbTATBI

K xoHumy oOyuenus B 7 kaacce OOyqaroLMHACS MONYYMT CledyIOIIHe
IpeIMETHBIE Pe3YJIbTaThI:

Yucna v BbIYHCIEHHS

BpInonusaTh, codyeras yCTHble M IHCBMEHHbIE MPUEMBI, apH()METHUYECKHE
IEeUCTBUS C pallUOHATBHBIMHA YHCJIAMH.

Haxonute 3HAYeHHS YMCIIOBBIX BBIPAXKEHUH, NPUMEHSTH pasHOOOpa3HbIe
Croco0bl U MPUEMBI BBIYMCIICHUS 3HAUCHHH APOOHBIX BBIPAXKEHHMH, COmepIKallMX
OOBIKHOBEHHbBIE U I€CATHYHBIE APOOH.

[lepexonuts OT onHOH (QOPMBI 3amMcH 4Kces K APYrod (mpeoOpa3oBbIBaTh
JECSATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO IEeCSITUYHYIO IPO0B).

CpaBHUBaTh U yNOPSIOYUBATH PallMOHAIBHBIE YKCIIA.

OKpyrasTh yuca.

BhINOIHATS NPUKHAKY U OLIEHKY pe3ysibTaTa BHIYMCIICHHWH, OLIEHKY 3HaYeHHI
YKCJIOBBIX BbIPAKEHUIN. BBIMONHATH NEHCTBUS CO CTEMEHSMH C HATYpalbHbLIMH
M0Ka3aTeNlsIMH.

[IpumMeHsATh  NpU3HAKH  JAETUMOCTH,  pa3loXeHHe Ha  MHOXKHUTENH
HaTypaJIbHBIX YHCE]L.

PemaTte npakTUKO-OPUEHTHPOBAHHbBIC 3a/layd, CBA3AHHBIC C OTHOLUEHHUEM
BEJIMYMH, NPOINOPLHUOHAIBHOCTEIO BEeJIHYMH, MPOLIEHTaMH, WHTEpPIpPEeTUPOBAThH
pe3ynbTaThl pellleHus 3ajad ¢ YYETOM OrpaHUYEHHUM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHHsI

Hcnons3oBath anredpanveckylo TEPMUHOJOTHI0O U CUMBOJMKY, NPUMEHSTh
e€ B Ipoliecce OCBOEHHS Y4eOHOro Marepuala.

HaxoauTe 3HayeHHs: OYKBEHHBIX BBIPQXEHWW IpPH 3aJaHHBIX 3HAUYEHHSX
epeMeHHBIX.

BeimonHsATh  mpeoOpa3oBaHMs — LENIOr0  BBIPAXKEHUS] B MHOIOYJIEH
MpUBeIeHUEM 0JJOOHBIX CcllaraeMbIX, PACKPbITHEM CKOOOK.

BBIMOMHATL YMHOJKEHHE OJIHOYJIeHa Ha MHOIOYJIEH M MHOro4lIeHa Ha
MHOT'O4JIEH, TIPUMEHSTh (POpMYJIbl KBaJpaTa CyMMBl U KBaJipaTa pa3HOCTH.

OCyIIecTBISATh pa3lioKeHWe MHOTOYJIEHOB Ha MHOMHUTEIW C IOMOUIBIO
BBIHECEHHS 3a CKOOKM 00IIero MHOXXHTENs, TpPyNIIUPOBKHA CllaraeMblX,
npuMeHeHHs (OpPMYJI COKPALIEHHOIO YMHOKEHHS.



[IpumensaTs npeodpa3oBaHUsl MHOIOYJICHOB TSI PEIIeHHUs pa3jInYHbIX 3a/a4
M3 MaTeMAaTHKH, CMEKHBIX IIPEJIMETOB, U3 pealbHOM MPaKTHKH.

Hcnonp3oBarth cBolicTBa cTeNeHed ¢ HATypalbHBIMH TOKa3aTelsiMH UL
npeodpa3oBaHUsl BbIpaKEeHHH.

YpaBHeHHs1 H HepaBeHCTBA

Pemwate nMHeliHble ypaBHEHHMsS C OJHOH NEPEMEHHOH, MPHUMEHss IpaBuila
nepexojaa OT UCXOJHOI0 YpaBHEHHUsI K paBHOCUIIbLHOMY emy. [IpoBepsTs, siBiseTcs
JIY YMCJIO KOPHEM ypaBHEHHSI.

IIpumensTs rpaduueckre METObl PH PelLIeHUH JTHHEHHBIX YpaBHEHHH U UX
CUCTEM.

[lonbupare mnpuMepsl nap 4YMces, SBISIOUMXCS pelleHHeM JIHHEHHOro
YPaBHEHUS C ABYMs [IEPEMEHHBIMMU.

Crpoutrh B KOOpOMHATHOH IUIOCKOCTH TpadUK JIMHEHHOro YpaBHEHHS C
IBYMsl [epEeMEHHbIMH, MOJb3yACh TIpadHUKOM, MPUBOAHUTE TMPUMEPhl pelleHHs
ypaBHEHHUS.

PemaTte cucTeMbl IBYX JIMHEHHbBIX YPABHEHUI C JBYMS MEPEMEHHBIMH, B TOM
quclle rpa(UuecKH.

CocraBisaTb M peliath JHHEHHOe YpaBHEHHE WM CHCTEMY JIMHEHHBIX
YPaBHEHHUH [0 YCIOBUIO 3alauyd, MHTEPIPEeTHPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJja4y [OJIyYEHHBIN pe3yNbTar.

DyHKUHH

H306paxkaTs Ha KOOPAMHATHOH NPSIMOI TOUKH, COOTBETCTBYIOIIHE 3aaHHBIM
KOOpAHHATaM, JIy4H, OTPE3KH, HHTEepPBaJbl, 3alIMChIBATh YHCIOBBIE TPOMEKYTKH Ha
alIre0OpauyecKoM sI3bIKE.

OtMeyaTs B KOOPJUHATHOM IUIOCKOCTHM TOYKH I10 33JaHHBIM KOOPJIHHATaM,
CTPOUTDb rpaduky NuHeHHbIX GyHKIUNA. CTpOUTE rpaduk GYHKIHHU Yy = [X|.

OnuceiBaTh € MNOMOILBIO (DYHKUMH M3BECTHBIE 3aBHCHUMOCTH MEX/Y
BEJIHYHHAMHU: CKOpPOCTB, BpPEMs, pPAaCCTOSHHE, LI€HA, KOJHUYECTBO, CTOMMOCTD,
NIPOU3BOIUTENBHOCTb, BpeMsl, 00bEM paboThl.

HaxoauTs 3HaYeHHe QyHKLMU [0 3HAUCHUIO €€ apryMeHTa.

[Torumate rpaduueckuil crocod NpeAcTaBiIeHMs M aHaau3a UHGOpMaLuH,
U3BJIEKATh U MHTEPIIPETUPOBATh HH(MOPMALUIO U3 IPa(PUKOB peasibHbIX MPOLIECCOB
U 3aBUCHMOCTEH.

K koHumy oOydyeHus B 8 Kjacce 00y4aroIMHCA MOIYYHUT CIEAYIOLIUE
npeaMeTHbIe pe3yIbTaThl:

Yuciia H BbIYHC/IEHHUS

Hcnonb3oBaTh HayallbHblE NPEICTABICHHS O MHOXKECTBE JAEHCTBUTEILHBLIX
qKcesl U CPaBHEHHS, OKPYIJIEHHsI U BbIUUCIEHUH, U300paKaTh AEHCTBUTEIbHbIE
YyHcJia TOYKaMU Ha KOOPAMHATHOM IPSMOH.



[IpuMeHATer NOHSATHE apU(METHYECKOro KBaJApPaTHOIO KOPHS, HAaXO/UTh
KBaJIpaTHbIE KOPHHM, MUCIOIb3YS IPH HEOOXOAUMOCTH KaJbKYJSTOP, BBIMOJIHITH
npeoOpa3oBaHUs BBIPAXKEHWH, COAEpIKallUX KBaJpaTHbIE KOPHH, HCIIOJIb3Ys
CBOMCTBA KOPHEH.

Mcnones3zoBarh 3anucu OOMBIIMX M MalbIX YHUCET C TOMOIIBIO JNeCATHYHBIX
npo0eii u crenenel uucna 10.

AsredpanyecKkHe BbIpasKeHUS

[IpuMeHSTh TOHATHE CTENEeHH C LEelIbIM I[I0Ka3aTeleM, BbINOJIHSTh
npeoOpa3oBaHUs BIPAKEHUH, COIEPIKAIlINX CTEIEeHH C LIeJIbIM MToKa3aTeseM.

BBINONHATE TOXKJIECTBEHHbIE MPeoOpa3oBaHUsl PALMOHAIBHBIX BbIpaKeHUH
Ha OCHOBE MpaBuJl JICUCTBUIA HaJl MHOTOWIEHAMH U alredpandecKuMu IpoOsiMH.

PackiaznbiBaTe KBaApaTHBIA TPEXUIIEH HA MHOXKUTEIIU.

[IpuMeHATE Npeodpa3zoBaHUs BBIPA)KEHUH IS pelleHUs] Pa3IMYHbIX 3a/1a4 U3
MaTeMaTHKH, CMEKHbBIX IIPeAMETOB, U3 PealbHOU MPaKTUKH.

YpaBHenusi 1 HepaBeHCTBaA

PemaTte nuHelHbIE, KBaJpaTHbIE YPAaBHEHHS W palMOHAIbHBIE YpPaBHEHHS,
CBOZSILIMECS K HUM, CUCTEMBI IBYX YPaBHEHHII C IByMsl IEpEMEHHBIMHU.

[IpoBoauTE npocTeiiiye uccne 0BaHus ypaBHEHU U CUCTEM ypaBHEHUH, B
TOM YHCJIE€ C IPUMEHEHHEM rpauyecKuX IMpeAcTaBlIeHHH (yCcTaHaBIMBaTh, UMEET
JIM ypaBHEHHE WJIM CUCTEMa YPaBHEHHUH pEILIeHHUs, €CIHM HMEET, TO CKOJIbKO, H
rpouee).

[lepexoauTe OT clOBECHOH (OPMYJIMPOBKH 3a1auM K e€ anreOpanueckoii
MOJIEJIM C TIOMOIIBIO COCTABIIEHHS YpaBHEHUSI WIIA CHUCTEMBl YpPaBHEHUH,
WHTEPNPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4U I10Jy4YE€HHBIH pe3ysbTarT.

[IpuMeHATL CBOMCTBA YHCIOBBIX HEpPAaBEHCTB Uil CPaBHEHMs, OLEHKH,
pewiaTh JIMHEHHbIE HEpPaBEHCTBAa C OJHOW IIEpEeMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaduyecKyr0 HJUIIOCTPALMI0 MHOKECTBA pELICHUWH HEpaBeHCTBA, CUCTEMBI
HEPAaBEHCTB.

PyHKUHH

[ToHuMaTh W MCHOJB30BaTh (YHKIMOHAJIbHbBIE TOHATHS M S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O03HAYCHHUs), ONpeAesTh 3HAYeHUE (YHKLUHMH IO 3HAYEHHUIO
apryMeHTa, Onpe/esisiTh CBOHCTBA (PYHKLUMHU N0 €€ rpaduKy.

Crpoutb rpauku 3JeMeHTapHbIX QYHKLUUHA BUIA:

y=kix,y=x2,y=x3y=[x, y = VX, OIHCHIBATH CBOMCTBA YMCIIOBOI
byHKIMY IO e€ rpaduky.

K koHumy oOydeHuss B 9 kjacce 0Oy4arolWiCA IOIYYHT CJIELyIOIIHE
NpeIMETHBIE PE3YJIbTAThL:

Yucsa v BbIYHC/ICHUS

CpaBHHUBaTh U YIIOPSA0OYMBATh PALIMOHAIbHbIE H HPPALIHOHAIIBHBIE YHCIIA.



BeimonuaTe apudmeTuyeckue EHCTBHS C  pPAlMOHAIBHBIMM  YHCJIAMH,
codyeTas YCTHble M IIMCbMEHHbIE TIPHUEMBI, BBIMOJHATH BBIYMCIEHHS C
UppalyOHaIbHbIMU YHCIIAMH.

HaxonuTe 3HayeHMs CTerneHeH C LEJbIMH IIOKa3aTelssMH W KOpHEN,
BBIYMCJISATh 3HAYEHUS] YUCIIOBBIX BBIPAKEHHH.

OKpyrisTe OeHCTBUTENIbHBIE 4YHCJA, BBIMOJIHATh NPUKHIAKY pe3y/bTara
BBIYMCIICHHUH, OLIEHKY YMCJIOBBIX BBIPaKEHUH.

YpaBHeHHs1 H HEepaBeHCTBA

Pemare sMHeliHble W KBaJpaTHble YpaBHEHMS, YPAaBHEHHs, CBOISIIHECS K
HUM, IIpOCTeHIIHe ApOOHO-pallMOHAIBHEIE YPABHEHHS.

Pemate cucteMsl OBYX JMHEHHBIX ypaBHEHHUH C JBYMsI TepeMeHHBIMH M
CHCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJTHO YPaBHEHHE HE SIBIIACTCS TUHEUHBIM.

Pemate TekcTOBBlE 3aJayM ajreOpavyecKMM CIIOCOOOM C  TOMOIIBIO
COCTAaBIIEHHUS YPABHEHUS UM CHCTEMBI JIBYX YPAaBHEHHIl C IBYMsl IEPEMEHHBIMH.

[IpoBOAMTE MpOCTEHIINE UCCIEOBAHUS YPABHEHUN U CUCTEM YpaBHEHWH, B
TOM YHCJIe C PUMEHEHUeM rpadUyecKuX NpeacTaBlIeHui (yCcTaHaBIMBaTh, UMEET
U ypaBHEHHE WM CUCTEMa YPaBHEHHMH pEILEHHs, €CIIM MMEET, TO CKOJBLKO, M
npouee).

Pemrath nuHeHHBIE HepaBeHCTBA, KBaJpaTHbIE HEpPaBEHCTBa, H300pa)kaTh
pelIeHre HEpPaBeHCTB HA YHCJIOBOM MPSAMOM, 3allMCHIBATH PELIEHHE C MOMOIIbLIO
CHUMBOJIOB.

Pewiate  cucTemMbl JIMHEHHBIX  HEPaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJIpaTHOE HEpPaBEHCTBO, H300pa)kaTh pelleHHe CUCTEeMbI
HEPaBEHCTB Ha YHUCIIOBOM NPAMOM, 3alIUChIBATh PELIEHUE C IIOMOILIBIO CUMBOJIOB.

Wcrnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IUnYHbIX 3a1a4.

DOyukuuu

Pacno3HaBath (yHKUMM M3ydyeHHbIX BHIOB. [loka3biBaTe cxemaTHUeCKH

pacnosoXKeHue Ha KOOPAUHATHOM IIOCKOCTH rpaduKoB (DYHKLMH BHJA: ¥ = Ax, ¥
=hkc+b y=kix y=ax2+ bx +c y=x3y=1x y = |x|, B 3aBuCHMOCTH OT
3HA4eHUN KO3 (HUIMEHTOB, OMUCHIBATL CBONCTBA (PYHKIUI.

CTpouTh M H300pakaTh CXeMaTHYECKU rpaMKH KBaJpaTUUHBIX (QYHKIHH,
OITHCHIBATh CBOMCTBA KBaAPAaTUUHBIX (QYHKIMI 110 UX rpaduKaM.

Pacrmo3HaBaTh KBaJApaTHYHYIO (YHKUHIO MO (opMyIie, IPUBOAUTE IIPUMEPEI
KBaZpaTHYHbIX QYHKIUH U3 peanbHOH XKU3HH, QU3UKU, TEOMETPHH.

Yucji0BbI€ 110C/1€10BATeILHOCTH H MIPOrPecCHH

Pacrio3HaBaTh apH(METHUECKYI0 M TE€OMETPHYECKYIO IIPOIPECCHH IIPH
pa3HbIX crocodax 3alaHusl.



BEINOMHATE  BBIYUMCACHHMS C  HCIONb30BaHHEM (GOPMYyNT n-ro  4jeHa
apu(PMETHIECKON U TeOMETPUYECKON MPOIPECcCHii, CyMMBI IIEPBBIX N YJIEHOB.

M3obpakaTe 4ieHBl MOCIENOBATEJILHOCTH TOYKAMM Ha KOOPAHMHATHOM
TIOCKOCTH.

Pemate 3amauu, CBsi3aHHBIE C YHUCJIOBBIMH I10CJI€IOBATEILHOCTAMH, B TOM
YHCIIE 3a/la4U U3 PEAIbHOM KU3HU (C UCIIONb30BAaHUEM KallbKyNATOpa, HU(POBBIX

TEeXHOJIOTHit).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KJIACC

KosanuecTBo uacon JIEKTPOHHBIE
HaunmenoBaHHe pa3ieioB H TeM (undposbie)
Ne n/mn Kontpoabunie | TlpakTuueckne ,
HpOrpaMMbI Beero obpa3oBaTe/bHbIE
padoThI patoThI
pecypcbl
bubmauoreka [JOK
Yucna 1 Boruucienus. PauuonansHele a
1 23 1 https://m.edsoo.ru/7f415b9
qucna
0
bubnuoreka [{OK
2 AnredpanyecKkue BbIpaKEHHS 27 1 https://m.edsoo.ru/7f415b9
0
bubnnorexa [JOK
3 YpaBHEHHUsI U HEpPABEHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bubtauoreka [IOK
4 Koopmunats! 1 rpaduku. OyHKIHH 24 1 https://m.edsoo.ru/7f415b9
0
5 ITpakTHKO — OpHEHTHPOBAHHBIE 3a/1A4H. 34 1
butbmuotexa [TOK
6 ITosropenue u o6o01IEHNE 6 1 https://m.edsoo.ru/7f415b9
0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0




8 KUIIACC

HaumenoBanue pa3ieaoB H TEM

Koaun4gecrBo 9acosB

JiekTpoHnbie (HnppoBbIe)

Konrpoun
Ne n/nn nporpaMmb! Beero N [TpaxTuteck obpazoBaTe/IbHbIE pecypehbl
He padboTbl
padoThI
bubimoreka [JOK
1 Yucna u cienusi. K € KOpHU 15
S BSOS S = https://m.edsoo.ru/7{417af8
) Uncna v Beruncienus. CTerneHp ¢ 1eJIbIM 7 bubmuoreka 1HOK
MOKAa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaXeHHsl. 5 . bubnuoreka 1{OK
KeanpaTHelit TpéxuneH https://m.edsoo.ru/7f417af8
4 AnredOpandeckue BhIPaKeHUsI. 15 1 bubnuoreka I{OK
Auredpanydeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBueHust M HepaBeHcTBa. KBaaparTHble s | bubmuoreka [{OK
YPpaBHEHHUS https://m.edsoo.ru/7f417at8
6 YpaBHeHus 1 HepaBeHcTBA. CUCTEMBI 13 bubnmoreka [JOK
YPaBHEHHIA https://m.edsoo.ru/7f417af8
butnuoreka 1JOK
7 VpaBueHus 1 HepaBeHcTBA. HepaBencTBa 12 1
p PERERES b https://m.edsoo.ru/7f417af8
bubtnuorexka [JOK
8 Oyuknun. OCHOBHBIE TOHITHS 5
YHEL https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 OyaKIEH. YUCII0BBIE QYHKIHU 9
YHKI by https://m.edsoo.ru/7f417af8
bubmuoreka [OK
10 [ToeTopenue u 0600IICHHE 6 1
P H https://m.edsoo.ru/7{417af8
OBIIEE KOJIMUECTBO YACOB I10 ITPOI'PAMME 102 9 0




9 KJIACC

Ne n/m ‘

|

7

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

HaumenoBanue pasjiejioB 1 Tem
NPOrpaMMbl

Uucna v Berurcienus. JleHcTBUTENIbHBIS
yuciia

YpaBHEHUs U HEpAaBEHCTBA. Y paBHEHHUS C
O/IHOM NEepeMEHHOH

VYpaBHeHus ¥ HepaBeHCTBA. CHCTEMBI
YpaBHEHUH

VYpaBHeHus u HepaBeHcTBa. HepaBencrTsa

DOyHKIMU

Yucmonele MOCJICAOBATCIIBHOCTH

| [ToBTOpenue, obobuIeHHE, CHCTEMATH3ALTHS
| 3HAHWI

‘ KonaunyecrBo yacos

Bceero

14

14

16

16

15

18

102

KonrpoiabHubie
paboThl

IIpakTH4yeckue
| padoThI ‘

JIeKTPOHHbBIE
(nmudposbie)

oOpa3oBaTe/lbHbIE

pecypcebl

butauoreka [JOK
https://m.edsoo.ru/7f419d08

bubnuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmoreka LIOK

https://m.edsoo.ru/71419d08 i

bubnuoreka IJOK

) hltpsﬁ:/fm.f:idsoo.ru/';’tl}wl 9d08 |

butnunoreka [TOK
https://m.edsoo.ru/7{419d08

bubnuoreka [TOK

httpsif/m.fidSO()iu/7fi4 19d0§
bubaunorexa ITOK

hitps://m.edsoo.ru/7f419d08 |

|



YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI AJI5S1 YUYEHUKA

Matemaruka. Anredpa: 7-ii kitacc: 6a30Bbld YpOBeHb: YUeOHHK, 7 Kiacc/
Makapsrues H0.H., Munarok H.I'., Hemukos K.M. u apyrue; nox pe.
Tensikockoro C.A., AknnoHepHoe od1iecTBo «M3naTenscTBo
«IIpocseuieHue»

Maremaruka. Anredpa: 8-i1 kmacc: 0a30Bbli YpOBEeHb: yUeOHUK, § Kiacc/
Makapsrues 10.H., Munmiok H.I'., Hemukos K.W. u npyrue; noa pen.
Tensxosckoro C.A., AKkiuoHepHoe od1iecTBo «M31arensecTBo
«IIpocseuienue»

Marematuka. Anredpa: 9-if knacc: 6a30BbIi ypoBeHb: yueOHHUK, 9 Kitacc/
Makapsrues FO.H., Munatok H.I'., Hemmkos K.W. u apyrue; noa pe.
Tesnsikoekoro C.A., AkuuoHepHoe od01ecTBo «M3narenbeTBo
«IIpocBerienue»

COopHUK npakTHYecKuX 3a1a4, 6 knacc/ Beiroekas B.B., Mocksa,
«Bako», 2021r
[TpakTHKO — OpHEeHTHUPOBaHHBIE 3a7a4M 110 anredpe A1st 7 Kiacca /

O.H. IMuprotko, O.A. Tepeiko.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJISA
e Maremaruka. Anrebpa: 7-# knacc: 0a30Bblif ypoBeHb: yueOHUK, 7 Kiracc/

MakapsrueB FO.H., Munatok H.I'., Hemikos K.H. u npyrue; nox pen.
TensikoBckoro C.A., AkuuoHepHoe oduiecTso «M3narenbeTBo
«IIpocseuienne»

Maremaruka. Anredpa: 8-if kiacc: 0a30Bblil ypoBeHb: yueOHUK, 8 Kiaacc/
Makapsiues FO.H., Munok H.I'., Hemikos K.W. u apyrue; noa pe.
TensikoBckoro C.A., AkiinoHepHoe odmectBo «J3narenbeTBo
«IlpoceerieHue»

Maremaruka. Anrebpa: 9-i kiacc: 6a30Bblil ypoBeHb: yuebHuk, 9 kiacc/
MakapseriueB FO.H., Munatok H.I'., Hemkos K.M. u napyrue; noa pe.
TensxoBckoro C.A., AkunoHepHoe odmiecTBo «M3aatenbeTBo
«IIpoceelieHue»

COopHHK NpaKTHYeCKHX 3aaa4, 7 ki1ace/ Beiroekas B.B., Mocksa,
«Baxkow», 2021r
MeToaudeckue Ioco0us U AMIaKTHYECKHe MaTepHUallbl, pPEKOMEHI0BaHHbIE
DLOC.
[TpakTHKO — OpHEHTHPOBAHHbIE 3a/1a4H 110 anredpe Mis 7 Kiacca /
O.H. ITuprotko, O.A. Tepemuixo.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Bubnnoreka LIOK



