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HOACHUTEJIBHAA 3AIIMCKA

Anre0Opa sBiIsIeTCS OJHUM M3 OIOPHBIX IMPEIMETOB OCHOBHOI'O OOLIEro
00pa30BaHUsI: OHAa 0OECTIEUYMBAET U3YUEHHUE IPYIUX TUCLUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHWUTApHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO IS
IPOIOJKEHUsI 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromuxcs
HAyYHBIX TMPEACTaBICHUH O MPOUCXOKACHUM M CYUIHOCTH alreOpandyecKux
abcTpakuuii, cnocobe OTpakeHUs MaTEMaTHIECKOW HAyKOM SBICHHUI U MPOLIECCOB
B INPUPOAE U OOILIECTBE, POJIM MATEMaTHMYECKOIO MOJAEIMPOBAaHUS B HAy4YHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HDOPMUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS
U Ka4ueCTB MBIIUICHHsI, HEOOXOJUMBIX JJIsl aJalTaluid B COBPEMEHHOM ILIU(PPOBOM
obmectBe. M3ydyeHue anreOpbl oOecriedMBaeT pa3BUTHE YMEHUs HaOJIIOaTh,
CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JECHCTBUSI M BBIBOABI,
dbopmynupoBath yTBepxkKaeHus. OcBoeHUE mpeaMeTa aireOpbl 0o0ecreyuBacT
pa3BUTHE JIOTUYECKOTO MBIIIEHUS 00YyYaoLUXCsl: OHU UCTIOIb3YIOT 1€ JyKTHUBHbIE
Y MHIYKTUBHBIE pacCyxAeHusi, 0000IIeHNEe U KOHKPETU3AIMI0, a0CTparupoBaHue
u anaioruto. OOyuenue anreOpe mpeanojaraeT 3HAYUTEIbHBIM  00BEM
CaMOCTOSITEJIBHOM ~ JI€ATENbHOCTH O0YyYaloUIMXCcs, IOITOMY CaMOCTOSITEIbHOE
pelIeHre 3a1a4 ABJISIETCS pealu3aunen e TeNbHOCTHOIO MPUHIMIA O0yUEeHHS.

B crpykTrype mporpammbl yueOHOro npeamera «Anredpa» Ajii OCHOBHOIO
oOurero o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJUYECKUE
muHUN: «Hucna u BRIYUCIEHUSN», «ANTeOpandecKkue BHIPAKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «PyHkumn». Kaxmasd M3 ITHUX COAEPKATEIbHO-METOIUYECKHUX
JVMHUI pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOAECHCTBYS C
ApYTMMHU €ro JuHusMU. B xone u3yuyeHus ydueOHOro mnpeamera oOydyarouumcs
OPUXOAMUTCS JIOTHYECKU PacCy’KIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBSI3U ¢ 3TUM B mporpammy y4eOHOro npeamera «Anredpay» BKIIOYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lenax
MaTeMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIONIME OBIAJACHHUIO 00YYaIOUTIMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMarudeckoro s3pika. ConepxkKaTelbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4dyeOHOro mnpeamera «AmireOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxxanue auHUM «Yuciia W BBIYUCICHUS» CIYXKUT OCHOBOW IS
JANbHEMIIEro U3y4YeHNuss MaTeMaTHKHU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarolIUXCs
JIOTMYECKOT0 MBIIIIECHUS, (OPMUPOBAHUIO YMEHUS I0JIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. PazBUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS



CBSI3aHO C PAIMOHAIIBHBIMU W HMPPALMOHAIBHBIMH YHCJIaMH, (POpMHUpOBaHHEM
MPEJCTABICHUM O JEUCTBUTEIBLHOM 4YHCIIEC. 3aBEpIICHUE OCBOCHMS YHCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue JByX alreOpandeckux JUHUN — « AJTreOpandecKre BbIPaXKEHUS»
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYyHArOIIUXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOIMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOT'0 0011ero oOpa3oBaHusl y4yeOHBIM Marepuan TPYNIUPYeTcs BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HAUYCHUE MATEMATHKH KaK
s3bIKa JJIS TOCTPOCHUS MATeMaTHYEeCKUX MOJIElei, OINUCaHUs TMPOIECCOB U
SBICHUN pealbHOro Mupa. B 3amaum oOyueHust anreOpe BXOASAT TaKKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBINUICHUS, HEOOXOIUMOTo, B
YacCTHOCTH, JMJII OCBOCHHMS Kypca UHGOPMATHKH, M OBJaJCHUE HaBbIKAMU
JIeNYKTUBHBIX paccyxnaenuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTRY.

Conepxanue GyHKIIMOHAIBHO-TpA)UUECKON JTUHUM HALIEJIEHO HA TIOJIyYEHUE
OOyYarOIIMMHUCS 3HAHUN O (YHKIMSIX KaK BaKHEHIEW MaTeMaTUYECKON MOJEIH
JUISL OTIUCAHUST M UCCIICIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MIPUPOIC
u obmectBe. M3ydyeHne marepuaia criocoOCTBYET Pa3BUTHIO Yy OOyYaromIUXCs
YMEHUS UCIIONIb30BaTh Pa3IUYHbIE BHIPA3UTEIBHBIE CPEJICTBA SI3bIKa MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIad B (QopMHupoBaHUE
NPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU LIMBUIN3ALMU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kjaccax M3y4aeTcsi y4yeOHbIM IMpeaMer
«Anrebpay, KOTOPBIM BKIIOYAET CIEMYIONIME OCHOBHBIE Pa3/eibl COJCP>KAHUS:
«Yucna # BBIUKCICHUN», <«ANTeOpandeckue BBIPAKEHUS», «YPaBHEHUS W
HEPaBEHCTBAY, «DYyHKIUN.

Ha u3ydenne ydeOHoro mpemmera «Anredbpa» orBoautcs 306 yacoB: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 yaca (3 gaca B HeZeln0), B
9 knmacce — 102 yaca (3 yaca B HeZIEIIO).



COILEPKAHUE OBYYEHUA

7 KIIACC

Yucaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0Jl OT OAHOW (POpPMBI 3aMHCH
npobeit k gpyroi. IloHaTHe palMoOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHHUE,
YOOPSOYMBAHUE  PAlMOHAIBHBIX 4ucel. ApudMmernyeckue JEUCTBUS C
palrOHAIbHBIMU YKclIamMu. Pemenue 3agad U3 peaJlbHOW NPAKTHKW HAa 4acTH, Ha
JPOOH.

CreneHb C HaTypaJbHbIM [OKa3aTeleM: OmpeneieHue, npeodpa3oBaHue
BBIpPAXXEHUI Ha OCHOBE ONpPEIENICHHUs, 3aUCh 00NbIINX yKces. [IpoleHTsl, 3anuch
NPOLIEHTOB B BHJI€ IpoOU M ApOOM B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jja4l HA
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEAbHON IPAKTHUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PpAa3JI0KEHHUE HAa  MHOXKHUTEIH
HATypAJIbHBIX YUCEI.

PeanpHpie  3aBUCMMOCTH, B TOM 4HclIe TpsiMas UM oOparHas
IPONOPLUHUOHATIBHOCTH.

Anredpanyeckue BbIpPasKeHUs

[IepeMeHHbBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUS C MEpeMEHHOM. JlomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYNHAMU B BHJIE
dbopmynbl. Beraucnenus no gpopmynam. [IpeodbpasoBanne OyKBEHHBIX BBIPAKEHHH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUsl CyMM U
POU3BEICHUI, TPaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

Opnnounensl u MHOrouiaeHsl. CreneHb MHoOrowieHa. CiokeHHue, BBIYUTAHUE,
YMHOX€HHE MHOTOWICHOB. DOpMyJIbl COKpPAIIEHHOTO YMHOXEHHUSA: KBaJpaT
CyMMBl M KBajpaT pa3zHocTH. PopMmysa pa3HOCTH KBaaparoB. PaznoxeHue
MHOI'OYJIEHOB Ha MHOKUTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHs, IpaBHUia NPeoOpa3OBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHU.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YHUCIO KOPHEH JMHEWHOIO
YpaBHEHHUSI, pEUICHHE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauM. Penienne TeKCTOBBIX 3a7a4 C IOMOLIBIO YPAaBHEHU .

JIuneitHoe ypaBHEHUE C IBYMs MEPEMEHHbIMU U ero rpapuk. Cucrema IByx
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PellleHue cucteM ypaBHEHUM
crocoboM moAcTaHOBKH. [lpuMepsl perieHus TEKCTOBBIX 3a/4ad C TOMOIIBIO
CHCTEM YPABHEHUM.



DOyHKIUU

Koopaunara Touku Ha npsimon. UncinoBble IPOMEXKYTKU. PaccTosiHne Mexay
JBYMSI TOUKaAMH KOOPAMHATHOU MPSMOH.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alciucca U opanHATa
TOYKH Ha KOOPJUHATHOM Iu10CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OpMYJIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocTeid. [lonsatue ¢ynkuuu. [padux
¢dbynkiuu. CoiictBa pynkumid. Jlunerinas gynkius, e€ rpaduk. ['padux GyHkmmm
y = |X|. I'padmyeckoe pelieHne JHMHEHHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KIIACC

Yucia v BbIYMCICHUS

KBagparubiii kopeHb u3 uwucna. [loHsTHe 00 UppalMOHATIBLHOM YHCIIE.
JlecsaTuanblie TpUOTMKEHUS UPPAITMOHAIBHBIX yucen. CBoiicTBa apuMeTHIECKUX
KBaJIPATHBIX KOPHEH U UX MPUMEHEHHE K IPeoOPa30BAHUIO YUCIOBBIX BHIPAKEHUI
Y BBIYUCIICHUAM. J[€CTBUTEIBbHBIE YUCIIA.

Crenens ¢ 1enbIM NTOKazaTeneM U e€ ceorictBa. CTaHaapTHAs 3aMKCh YHUCIA.

AJuiredpanyvecKue BbIPaKeHUsI

KBanparneii  TpéxwieH, pas3iioKEHHE KBAJpPaTHOrO TPEXWIEHA HA
MHOUTENH.

AnreOpanueckass apoOb. (OCHOBHOE CBOWMCTBO airedOpandeckoil apoowu.
CrnoxeHnve, BBIYMUTAHHE, YMHOXKEHHE, JeleHHe anredpandeckux apooOeit.
PanmonanbHbIe BRIpOKEHUS U UX TpeoOpa3oBaHue.

YpaBHeHHs] 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysa KoOpHEH KBaJIpaTHOrO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHU, CBOASAIINXCS K JIMHEMHBIM W KBaJPATHBIM.
[Ipocreiiiue ApoOHO-parOHAIbHBIC YPaBHEHUS.

I'paduueckas uHTEpripeTanysi ypaBHEHUM C JBYMS NIEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YPAaBHEHUM C JByMs NEpPEMEHHbIMU. [IpuMepbl pemeHuss cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemienre TEKCTOBBIX 3a/1a4 aireOpandyecKuM CIIoCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OOHOM NEPEMEHHOM.
CucTembl JINHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOmacTh ONpeAeieHus W MHOXKECTBO 3HAYCHHUI
byukuu. CriocoOs! 3aaHus QyHKIIUN.



I'padpux dynkuuu. Urenue coilcTB (yHKuuu no e€ rpaduxy. IIpumepsr
rpaduKoB HYHKIHA, OTPAKAIOIMIUX PEATHHBIE TIPOIECCHI.

OYHKIIMK, OMUCHIBAIOIINE TPAMYIO H OOpaTHyl0 MPONOPIIMOHATIBHBIC
3aBHCHMOCTH, uX rpaduk. OyHkumn Y = X2, y = X3, y = VX, y=|x|. Ipaduaeckoe
pelieHre YpaBHEHU U CUCTEM YpaBHEHHIA.

9 KIIACC

Yucsia 1 BBIYUCJICHUS

PammonanpHbie ymMCiIa, UppallMOHATBHBIC YUCIIA, KOHCYHBIE U OCCKOHCUHBIC
JeCITUYHbIC 1poOu. MHOXKECTBO I€MCTBUTENbHBIX YUCEIN, ACHCTBUTEIbHBIEC YHCIIaA
KaKk OECKOHEYHbIE JECATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JICHCTBUTEBHBIX YUCET U KOOPAUHATHOUN MIPSMOM.

CpaBHeHHE JIEUCTBUTENbHBIX 4HCeN, apupMeTUYECKUe JEeUCTBUS C
JEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOWIEro MHpA, UIMTEILHOCTh MPOLIECCOB B
OKPYXaIIEM MUDE.

[TpubmmkénHoe 3HAYEHUE BEIMYMHBI, TOYHOCTh TpuOImxkeHusi. OKpyriecHue
yucen. [Ipuknaka v olieHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHHs] 1 HEPABEHCTBA

JluneriHOe ypaBHEeHME. Perenne ypaBHEHUN, CBOIAIIUXCS K JIMHEUHBIM.

KBanpartnoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanparnoe ypaBHenue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW W 4ETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTENU.

Pemenne npoOHO-panMoHaIBHBIX YpaBHEHM. PerieHne TEeKCTOBBIX 3aaad
anredpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH U ero rpaduk. PemieHne cucrteMm IBYX
JIMHEWHBIX YPAaBHEHUH C JIByMs IIEPEMEHHBIMU. Penienne cucrem qByX ypaBHEHUI,
OJIHO M3 KOTOpBIX JHUHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIPETALHS CUCTEMbl YPABHEHUH C IByMS IIEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNredpanyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JUHEHWHBIX HEPAaBEHCTB C OJHOW niepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wHTEepmperanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMS
MepEMEHHBIMH.

DOyHKINHA

KBagparuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, kKoopauHATHI
BEPIIMHBI TapadoJibl, OCb CUMMETPHUH MapadoJIbl.



Ipadukn bysxmumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = ||, n ux
CBONCTBA.
Yucii0BbIC OCIEA0BATEIBHOCTH U MPOrPecCuH
[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEI0BATEIBHOCTH
peKyppeHTHOI dhopmyIioi u popMyJioit N-ro yjeHa.
Apudmernueckas U reomerpuueckas mnporpeccuu. opmyinbl N-To 4jieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.
N3ob0pakenne uneHOB apu(METHUYECKONW M TeOMETPUYECKOM IPOTrpecCHid
TOYKaMHM HAa KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CI10XHBIE€ TIPOLIEHTBI.
INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TPOI'PAMMDBI
YUYEBHOI'O ITPEAMETA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TPOrpaMMbl Y4eOHOTO Kypca
«Anredpay XapaKTepu3ylTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

NPOSIBJIEHWEM HMHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUUCKOM
MaTeMaTHUKHU, I1IEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM WIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUMN B IPYTUX HayKaX W MPUKIAJAHBIX cdepax;

2) rpaxkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN I'pakKJaHWHA U PeaTu3alii €ro
npaB, TMPEACTABICHHUEM O MaTeMAaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp I'PaKIaHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKI€HHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JOCTHUKEHUU HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTUE B PEIICHUM MPAKTUYECKUX 3a7ad
MaTeMaTU4YECKONM HAIMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHYECKOTO
o0pa30BaHUs Ha TPOTSHKEHMHM BCEH JKM3HM JIJIsl YCHENHON MNpodeccrHoHaTbHOMI
NESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:



CIIOCOOHOCTBIO K OMOIHMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJad, PEIICHWH, PACCYXKICHUW, YMEHHUIO BUJICTH
MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHUSA:

OpUEHTAMEe B JCATCILHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEICTaBIICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHS YETIOBEKA, MPUPOIBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOM
JESITeILHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYMMOCTH JIJISl Pa3BUTHS IMBUIIH3AIINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH W MAaTeMaTHUYeCKOW KyJIbTYpOd KaK CPEIACTBOM
NO3HAHMST MHpPA, OBJIAJICHUEM TMPOCTCUITUMH HaBBIKAMH HCCIIEOBATEILCKON
TeSTENHHOCTH;

6) ¢usmueckoe BocnuTaHHE, (POPMHPOBAHHE KYJbTYPHI 310POBbSI W
IMOLMOHAIBLHOIO 0JIArONOTYYHs:

TOTOBHOCTBIO TIPUMEHAThH MaTEeMaTHYECKHWE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBBSI, BEIEHUS  3J0pOBOr0  obOpaza JKu3HH  (30pOBOE  TIMTAHWE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHObIXa, peEryisipHas Qundeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEQIICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0I0rNYecKOe BOCTINTAHME:

OpHEHTAIMEH Ha MPUMEHEHUE MaTeMaTUYSCKUX 3HAHUU I pPelIeHUs 3ajad
B 00JaCTH COXPAaHHOCTH OKPYKAIONMICH Cpeapl, IUIAHWUPOBAHUS TIOCTYIKOB U
OLICHKHM WX BO3MOXHBIX TIOCJEACTBUN IJIsi OKPY’KAIOIIEH cpeabl, OCO3HAHUEM
TJI00ATBHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) amanTanusi K U3MEHAOIUMCS YCJIOBHAM CONMAJIBLHOW M NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JCSITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCA y NPYTUX JIIOACH, MpuoOpeTaTh B COBMECTHOW NESATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTEI0O B (OPMHpPOBAaHMHM HOBBIX 3HAaHWH, B TOM 4YHCIIE
dbopMyIHpOBaTh WIIEH, TIOHATHS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM YUCTIE
paHee HEWU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalMi0, BOCIPUHHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI3OB, TPEOYIOMUH KOHTPMEpP, KOPPEKTHUPOBATH
NPUHUMAEMBbIC PEIICHUS] W JCUCTBUSA, (OPMYIHPOBATH U OICHWBATh PUCKH U
TIOCTIEICTBHS, (DOPMHUPOBATH OTIBIT.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble JJornuecKkue 1eCTBUSA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUH MEXIy TMOHATHAMH, (OPMYIUPOBATH
ONPEACIICHUs]  IOHATUM, YCTAHABIMBAaTh CYLIECTBEHHBIH INPHU3HAK
KJaccu(UKauy, OCHOBaHUSA AJii OOOOIIEHHS W CPaBHEHUsS, KPUTEPHUH
IIPOBOJMMOI0 AHAJIU3a;

BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEoOpPa3oBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpPULATEIbHBIC, €IMHHYHBIEC, YAaCTHbIE W OOLIME,
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM  H
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npenjaraTb ~ KpUTEpUM  JJIs  BBIABJICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeJaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3bupatrh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUHN (IIpsIMbIE U OT
MPOTHUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECJOXKHBIE JOKa3aTelbCTBa
MaTeMaTUYecKuxX (HakToB, BBICTpaMBaTh AapryMEHTAllI0, TPUBOAMTH
IPUMEpPBI U KOHTPIIPUMEPBI, 00OOCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh C€roco0 pelieHus y4yeOHOW 3aaadd (CpaBHUBATh HECKOJIBKO
BApMAHTOB pElICHUs, BbHIOMpaTh HauOosee MNOAXOASIIUNA € Y4YETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccieaoBarebCcKHe AelicCTBUS.

MCII0JIb30BaTh BOIMPOCHI KaK HCCIEN0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopmynupoBaTh BOMNPOCH], (UKCHUPYIOUIME NPOTHUBOpPEUUE, NpoOJIeMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUNOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOAUTh IO CAaMOCTOSITEJIbHO COCTABIECHHOMY IUJIaHY HECJIOKHbBIN
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TI0  YCTAHOBJIECHUIO
OCOOEGHHOCTEM MaTeMaTHYEeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSTEIHHO (POpMYyTHUPOBATH 00OOIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIIENOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHHIA;



IMPOrdHo3upoOBaTh BO3MOKHOC Pa3BUTUC IIPOHCCCA, a TAKXKE BbLIABUIATb
MPCAIIOIOXKCHHUA O €TO PA3BUTHU B HOBBIX YCJIOBUSAX.

Pa0ora ¢ unpopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpMALUM, JTAHHBIX,
HEOOXOAMMBIX JIJISl pELICHUS 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUA0B U (OPM IPEICTABICHUS;

BbIOUpaTh (OpMy TpEACTaBIE€HUS HHGOPMALMM U WIUIIOCTPUPOBATH
pelaeMble 3aJayd CXE€MaMHM, JuarpaMMaMiy, HWHOW TIpaukodl H HUX
KOMOMHAIIUSIMU,

OLICHUBAaTh HaAEKHOCTh MH(MOPMAIMM MO KPUTEPHUSM, MPENJIOKEHHBIM
YUUTENIEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HeﬁCTBHﬂt

BOCIIPHHUMATh ¥  (QOPMYJIHPOBATH CYXKIECHHUS B COOTBETCTBUU C
YCIIOBUSIMH M TICJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TIO
XOJly pELIeHUS 3a/1a4id, KOMMEHTHUPOBATh MMOJYyYEHHBIN pe3yIbTar;

B X07i¢ 00CYX/IeHHUs 3aJ1aBaTh BOIIPOCHI MO CYIIIECTBY 00CYXKIaeMOW TEMBI,
poOJIEMBI, perraeMoi 3a1a4u, BEICKa3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pellIeHusl, COMOCTAaBISATh CBOM CYXKIECHUS C CYXICHUSIMU APYTUX
YYaCTHUKOB JWaiora, OOHapy>KMBaTh pa3jIU4Me U CXOJICTBO MO3UIIMH, B
KOPPEKTHOU popme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,
NpEeACTaBIATh  pe3ydbTaThl  peUIeHHus  3aJaud,  AKCIEPUMEHTA,
UCCIIENOBAaHUs,  TPOEKTa,  CaMOCTOATENBHO  BBIOMpAaTh  (opmar
BBICTYIUICHUS ¢ YUETOM 3aJ1au MIPE3CHTAIIMN U OCOOCHHOCTEH ayIuTOPUH;
MOHUMATh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHAVBUIYaIbHOW pPabOThl MpHU pEHIeHWH YYEOHBIX MaTEeMaTHYECKUX
3a/1ay;

MPUHUMATH 11€JIb COBMECTHOM JIEITEIbHOCTH, TUIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOM paboThl, pacrhpenensiTh BUIbl padoT, JOroBapUBATHCA,
00CYXXIIaTh TPOIECC U PE3yabTaT padOThI, 0000IaTh MHEHHS HECKOJIBKHIX
JIIOJIEH;

y4acTBOBaTh B TIPyHmHoBbIX (opmax paboTel (0OCykIeHus, OOMEH
MHEHUSIMHA, MO3TOBBI€ IITYPMbl U JIPYTHUE), BBINOJHATH CBOI YaCTh
paboThl U KOOPJUHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMU KOMaH/IbI,
OIICHWBATh KA4e€CTBO CBOETO BKJIaJia B OOIMMN TPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHHUKAMH B3aUMO/ICHCTBHS.



PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

e CaMOCTOSITEIbHO COCTaBIIATH IUIAH, aJITOPUTM PEIICHMs 3aJadd (WU €ro
4acTh), BBIOUpATH CIOCOO PEIICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PElIeHUI ¢ Y4ETOM HOBOM MH(OpPMALIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

e BIIQJIETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3ysbTara pelieHus MaTeMaTUYeCKOH 3a1auu;

e IMPEABUAECTb TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PELICHUU
3ala4d, BHOCHUTb KOPPEKTHMBBI B [E€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSATENHCTB, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLIEHMBATh COOTBETCTBHUE pPE3yJIbTaTa NEATEIbHOCTH MOCTABIEHHOM €U
U YCJIIOBHSIM, OOBSICHATH MPUYMHBI JOCTUKEHUS WIH HEAOCTUKEHUS LEINH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJiacce OOYYalOIIMIICS TOMYYUT CIEAYIOIIUE
PEAMETHBIE PE3YIbTATHI:

Yucia 1 BBIYMCTIEHUSA

BrimonusTh, codeTas yCTHbIE M THChbMEHHBIE NPUEMBI, apudmerndeckue
JEHUCTBUS C pPallMOHAIIbHBIMU YUCIIAMHU.

HaxoauTh 3HaueHWsI YHUCIIOBBIX BBIPAXKEHUH, MPUMEHIThH Pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIYUCIICHHUS 3HAYCHHUM JPOOHBIX BBIPAXKEHUH, COIEpPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

ITepexomauth OT ogHON (OPMBI 3alMCH YHCENl K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSAAOYUBATH PALIMOHAIIBHBIEC YUCIIA.

OKpyrisaTh yuchia.

BpINONHATE TPUKUAKY U OLIEHKY pE3yibTaTa BIUUCICHUN, OLIEHKY 3HAYEHUI
YUCJIOBBIX BBIPAXKECHUW. BBINOMHATH AEHCTBUS CO CTENEHSMHU C HATYPAIbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpU3HAKK ~ ACIUMOCTH,  Pa3iOKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCET.



Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYKMH, IPONOPUMOHAIBHOCTBIO BEJIMYMWH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTAThl PEIICHUA 3a7ay C YUYETOM OrpaHUYCHHH, CBA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AJuire0panvecKkue BbIPaKeHUs!

Hcnons3oBaTh aredOpandeckyt0 TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHATH
e€ B Iipoltecce OCBOCHHS y4eOHOT0 MaTepurarna.

Haxonute 3HaueHust OYKBEHHBIX BBIPDRXKEHUM MpPHU 3aJlaHHBIX 3HAYCHUAX
MIEPEMEHHBIX.

Boimonuate  mpeoOpa3oBaHUs  LEIOr0  BBIPAXEHUS B MHOIOWIEH
MPUBEICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BpInonHATE yMHOXEHME OJHOWIEHA HAa MHOIOWIEH WM MHOIOYIEHa Ha
MHOTOWJIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyliecTBIATh PA3N0KEHUE MHOTOWICHOB HA MHOMXWTEIH C IOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMUTENS, TPYNIHUPOBKH  CIAraeMblX,
npuMeHeHUs (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[TpumensaTs nmpeodpa3oBaHUsl MHOTOWICHOB /I PEIICHUS Pa3IUYHBIX 3a1a4
13 MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3zoBaHus BHIPAKECHHI.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OAHOM IEPEMEHHOW, NMPUMEHss NpaBUiIa
nepexoaa OT UCXOJHOI0 YPABHEHHUSI K paBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTCA
JIV YUCJIO0 KOPHEM YPaBHEHMUSL.

[IpumensTh rpaduyeckre METObI IPU PEIICHUU JIMHEWHBIX YPABHEHHUMN U UX
CHCTEM.

[TogOupaTe npuMepsl Map 4YUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTrOo
YpaBHEHUS C IBYMs IEPEMECHHBIMU.

Ctpouth B KOOPJAMHATHOW IUIOCKOCTH TpauK ITUHEHHOTO YPaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU, TMOJB3YyACh TIpaUKOM, MPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHUS.

Pemiath cuctemsl IByX JIMHEHHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMH, B TOM
quciie rpapuuecKu.

CocraBnsiTh W pemiaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUW TI0 YCIOBHIO 33/Ja4d, WHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4M MOJyYEHHBIN PE3yJIbTaT.

DyHKUNHA



N300paxxkath HaA KOOPAMHATHOU MPSIMOI TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JTy4d, OTPE3KH, MHTEPBaJIbl, 3aIIMCHIBATH YHCIIOBbIEC POMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHMHATam,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIbIO (YHKIMUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMU: CKOPOCTb, BpPEMs, pAacCTOSIHUE, LE€HA, KOJIMYECTBO, CTOMMOCTb,
POU3BOUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonute 3HaueHre (pyHKIMH 10 3HAUEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHalu3a WHGOpMaIH,
U3BJIEKaTh U UHTEPIPETUPOBATHh MH(HOPMALINIO U3 TPAPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xonHiy obyuenus B 8 KJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLINE
pEeIMETHBIE PE3YyJIbTaThI:

Yucaa v BLIYMCTCHUS

Hcnonb30oBaTh HavyallbHbIE MPEACTABICHHUS O MHOXXECTBE JIEMCTBUTEIBHBIX
YuCesl ISl CPAaBHEHUS, OKPYIJIEHUSI U BBIUMCICHUH, N300pakaTh AEHCTBUTEIbHBIC
YKClia TOYKaMU Ha KOOPJMHATHOMN MPSIMOH.

[IpumenaTy noHsATHE apU(PMETHUYECKOro KBaJpPAaTHOTO KOPHS, HAaXOAWUThb
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KAJIbKYJATOP, BBITOIHSTH
npeo0pa3oBaHUsl BBIPAXKEHUHM, COAEpPKAIIMX KBAaJApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3anucu OONBIIMX M MaJbIX YHUCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneneit uyncia 10.

Aure0panyecKkue BbIPaKeHUs!

[IpuMeHATh TOHATHE CTENEHW C LEeIbIM IOKa3aTelieM, BbBIIOJIHATh
npeoOpazoBaHus BIPAXKEHUM, COJIEPIKALNX CTEIEHU C LEJIbIM IT0Ka3aTeeM.

BbINONHATE TOXKIECTBEHHbIE MPE0OpPa30BAHUS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JEHCTBUI HaJl MHOTOWICHAMHU U alreOpandecKiuMH IpOOsiMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIU.

[IpumeHsATh npeoOpa3oBaHMs BEIPAXKEHUN JIs1 pELIEHUS Pa3Iu4HbIX 3a/1a4 U3
MaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemiaty nuHelHbIE, KBaJpaTHbIE YpaBHEHUS M PallMOHAIIbHBIC YpaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHWH, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpaduyecKuX MpeCcTaBIeHUM (yCTaHaBIUBAaTh, UMEET



JU ypaBHEHUE WJIM CHUCTEMa YpPaBHEHUH PEILCHHS, €CIIU UMEET, TO CKOJbKO, U
nmpoyee).

[lepexoauts OT cioBecHON (HOPMYIHPOBKU 3ajauu K €& anreOpanyeckoit
MOJEIM C TIOMOIIBI) COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yJibTarT.

[IpuMeHsATH, CBOWMCTBA YMCIOBBIX HEPABEHCTB IS CpPaBHEHUS, OICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpauueckylo MILTIOCTPAIlMI0O MHOXKECTBA pEHICHUH HEpPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh W UCTONB30BaTh (PYHKIIMOHAJIbHBIE MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), ONMPEACSNITh 3HaueHHE (YHKIMH TIO0 3HAYCHUIO
aprymeHTa, orpeeNaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BH/IA:

y = kix, y=x2,y =x3, Yy = x|, y = VX, oichIBaTh CBONCTBa YHCIOBON
byHkMM 1o e€ rpaduky.

K xoHmy oOyduenms B 9 kJacce OOYyYalOIIMICS IOJYYHUT CICTYIOIIUE
peAMETHBIE PE3YJIbTaThI:

Yucia 1 BBIYMCICHUA

CpaBHUBATH U YNOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALlMOHAIBHBIE YHCIIA.

Boimonuatre apudmerndeckue JEUCTBUSL C  pallMOHAIBHBIMU YKCJIaMH,
coueTrass YCTHbIE U MHUCBMEHHBIE TMPUEMBI, BBIIOIHATH BBIYUCIEHUS C
UPpALMOHATHHBIMU YUCJIAMHU.

HaxonuTe 3HaueHus CTENEHEW C MEIbIMH IOKa3aTesiIMU W KOPHEW,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKECHUIA.

OKpyryisiTh  IEUCTBUTEIBHBIC YHWCIIA, BBIMOJIHITh MPUKUIKY pe3yJibTaTa
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHEHbIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHUs, CBOJAIIHUECS K
HUM, TIPOCTEHIINE TPOOHO-PALIMOHATILHBIE YPaBHEHUS.

Pemate cuctemsl IByX JIMHEWHBIX YPAaBHEHUM C JIBYMS IIEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemiath TEKCTOBBIE 3ajauM  alreOpaMvyeckKuM CIOCOOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMS IIEPEMEHHBIMU.

[IpoBoauTh MpoCTEUIINE UCCIIENOBAHNUS YPAaBHEHUM U CUCTEM yYpaBHECHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCKuX MPEACTaBICHUHN (YCTaHABIIUBATH, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIIU UMEET, TO CKOJIbKO, U
nmpouee).



PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPAaBEHCTBA, HM300paxkaThb
pElIeHNEe HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3alMChIBATh PEILIEHUE C MOMOLIBIO
CUMBOJIOB.

Pematp cucTeMbl  JMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300paXkaThb pEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YMCIIOBOM MPSIMOMA, 3aUCHIBATH PEIIEHUE C MOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33/1a4.

DyHKUNHA

PacnoznaBate (yHKUMM H3y4eHHBIX BHIOB. Iloka3biBaThb CXeMaTHYECKU
pacIoIOKEHUE HAa KOOPAMHATHON TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4YEHUN KOA()PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb U u300paxkaTb CXeMaTHUYECKU TpaduKH KBaJApaTUUYHBIX (DYHKIUH,
OIKCHIBAaTh CBOMCTBA KBAIPATHYHBIX (DYHKIIHH 1O UX TpaduKam.

PacnioznaBaTh kBagpatuyHyro QyHKIHIO 10 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKUUN U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPHH.

YucaoBbie MOCI€I0BATETbHOCTH U IPOrPeccHu

Pacnio3naBaTh apudMeTHUEecKyl0 U TE€OMETPUUYECKYIO MpPOrpeccud MpH
pa3HbIX Ccroco0ax 3aJaHusl.

BbIMIONHATS  BBIYMCIIEHHS C  HCMOJNb30BaHueM (opMya N-TO  4jieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuil, CyMMbl IEPBBIX N YJIEHOB.

N300paxaTh wI€Hbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOpPAMHATHOU
IUIOCKOCTH.

Pematp 3agauM, CBA3aHHBIE C YHCJIOBBIMHM IOCIIEIOBATEIBHOCTSMH, B TOM
YHCIIe 3a/1a4d U3 PEeabHOM JKU3HU (C HUCIOJNIb30BAHUEM KaJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KonnuectTBo yacos
Ne ni/m HanmeHnoBanue pa3iesioB M TeM POrpaMMbl KoHTpOIbHBI TpakTHuecKue
Beero e padoThbl padoTbI
1 Yuciia 1 BeaucieHus. PanmoHansHbIE Ycia. 25 1
2 AnrebpanuecKue BbIPAXKESHHUS. 27 1
3 YpaBHEHUs 1 HEpaBEHCTBA. 20 1
4 Koopnunate! u rpaduku. OyHKIMN. 24 1
5 [ToBTOpeHue u 06001IIeHHE. 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KJIACC
KonunuyectBo yacos
Ne ni/m HanmeHnoBanue pa3iesioB M TeM MPOrpaMMbl Kontposbubie MpakTuseckue
Beero padoThbI padoTbI
1 Uucina u Beruncienus. KBajpaTHeie KOpHU. 15
2 Yucna u BeruncaeHus. CTeneHp C LeIbIM T0Ka3aTelleM. Il
3 Anrebpanueckue BoipaxkeHus. KBaapaTHbIN TpEXUIIeH. 5 1
4 Anrebpanueckuie BeIpaxeHus. Ayredpandeckast ApoOb. 15 1
5 VYpaBHeHus U HepaBeHCTBa. KBaipaTHbIe ypaBHEHUSI. 15 1
6 YpaBHeHus 1 HepaBeHCTBA. CUCTEMbI YPABHEHUI. 13
7 VYpaBHeHus u HepaBeHCcTBa. HepaBeHCTRa. 12 1
8 @yHkuu. OCHOBHBIE HOHSTHS. 5
9 Oynkiyn. Yucnosble QyHKIUH. 9
10 IToBTOpeHMe 1 0000IICHNE. 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB u
n/n TeM NPOrpaMMmbl Beero KOHTpOJI])Hble HpaKanecm/le
padoTbI padoThI
1 Ypcaa ¥ BEIYUCIICHHUS. 9
JlelicTBUTEIbHBIC YKCIA.
YpaBHEHU 1 HEPABEHCTBA.
2 | YpaBHeHHs ¢ OTHOMU 14 1
TIEPEMEHHOM.
3 VYpaBHEHUs U HEPABEHCTBA. 14 1
CucreMbl ypaBHEHUH.
4 VYpaBHEHUs U HEPABEHCTBA. 16 1
HepaseHctBa.
5 DYHKITUY. 16 1
6 YucioBble MOCIIEN0BATEIHLHOCTH. 15 1
7 [ToBTOpenue, 06001IIEHNE, 18 1
CHCTEMAaTH3alKs 3HAHUI.
OBHIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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