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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE JAPYTUX TUCIUIUINH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyYMAaHUTApHOI'O IIUMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
NPOJOJDKEHUsI 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3Butne y o0ydaromuxcs
Hay4YHBIX TPEACTABICHUH O TPOUCXOKACHUM U CYIIHOCTH alre0pandecKux
abcTpakimii, cnoco0e OTpaKeHUsT MaTeMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B MpUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOro MOJAEIUPOBAaHUS B HAy4YHOM
NO3HAHUM U B PAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS
Y Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IT(PPOBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHsI HaOI0laTh,
CpPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOAHI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUsI OO0YYalolmUXCs: OHM HCHOJB3YIOT JACNYKTUBHBIE U
MHIYKTUBHBIE PacCyXKIeHUs, 0000IIEHIEe U KOHKPETU3alNui0, a0CTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENILHOW  JIEATENBHOCTH OOYyYalOIIMXCs, MOITOMY CaMOCTOSITEIBHOE
pelleHue 3aj1a4 sSBJsSeTCs peaan3anueil 1esTeIbHOCTHOIO MIPUHIIUIIA 00y4YEeHHUS.

B cTpykType nporpamMmsl yueOHOro Kypca «Anredpay Jijisi OCHOBHOT'O OOIIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COZAEpPKATeIbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkiuu». Kaxpas u3 3THX coaep)KaTelbHO-METOJUUYECKUX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIECUCTBYS C
OpPYTUMHU €ro JUHUsAMU. B Xxonme wu3yyeHuss ydeOHOro Kypca oOOyYaromIumcs
NPUXOAMUTCS JIOTUYECKU PacCyKJIaTh, HUCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHbBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOMUMHUCS
OCHOB  yHHMBEpCaJIbHOrO Maremartuueckoro s3eika. CopaepxaTenbHOM U
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JOTMYECKOT0 MBIIUICHUS, POPMHUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOPUTMaMHU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
®KU3HU. PazBUTHE MOHATHUS O YKCJIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMH M HpPalMOHAIBHBIMU 4YHCIaMH, (POPMUPOBAHUEM



MPEJCTABICHUM O ICUCTBUTEIBLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUU
OTHECEHO K cpefiHeMY 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAOIIUXCS
MaTeMaTHYEeCKOro anmapaTra, HEOOXOJMMOro [JIsi pelIeHUs 3ajad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
obmero oOpazoBaHus y4eOHBIH MaTepHall TPYIIUPYETCS BOKPYT pallMOHATBHBIX
BbIpakKeHUU. AnreOpa IEMOHCTPUPYET 3HAUCHHE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHHUSI MaTeMaTUYeCKUX MOJeNei, OMUCaHMs TMPOIECCOB U SBJICHUU
peanbHOT0 MUpa. B 3amaun o0ydenus anredpe BXOIAT TaKxKe JajdbHeiIee pa3BuTre
ANTOPUTMHUYECKOTO MBIITUICHHS, HEOOXOUMOT0, B YACTHOCTH, JIJIT OCBOSHUS Kypca
uHOOpPMATUKK, W  OBJIAJICHUE HAaBbIKAMU  JICIYKTHUBHBIX  PaCCYXICHUHU.
[IpeoOpa3zoBaHue CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)XKeHUS,
CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUECTBY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4YaroIIMMUCS 3HaHUK O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAeNn
JUTSL OMCAHUs M UCCIIEA0BaHUS pa3HOOOPa3HBIX MPOILECCOB U SBJIICHUN B IPUPOAE U
obmectBe. M3yuenue matepuana crmocoOCTBYET Pa3BUTHIO y O0yJaIOIIUXCS YMEHHUS
UCIIOJIb30BAaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA fA3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckre, BHOCUT BKJIaJ B (OpMHUpOBaHUE
NPEACTABIECHUN O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yueOHOMy IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOpPbIA BKIIIOYAET CJEAYIOIINE OCHOBHBIE pPa3/ieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANTeOpanuecKrue BBIPAKECHUS», «YpaBHEHHUS U
HEpPaBEHCTBAY», «DyHKIUN.

Ha u3zydyenmne yuebHoro kypca «Anredpa» orsonurcsa 408 gacos: B 7 kitacce —
136 yacoB (4 yaca B Hezenio), B 8 kiacce — 136 yacoB (4 yaca B HEfeN0), B 9 Kiacce
— 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHe palMoOHaJbHOTO 4YHCJa, 3aluCh, CpPaBHEHUE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMOHAIBLHBIMM YKCIIaMu. PerieHne 3aja4d U3 peaibHOM MPAKTUKUA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BHUJE MPOIEHTOB. TpyU OCHOBHBIC 3aJlauyu Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YuCjle TpsMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

[TepemeHHbIE, UMCIOBOE 3HAYEHUE BBIPAKEHHUS C TIEpeMEeHHOM. [lomycTumbie
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO pAaBHBIE BBIPAKCHHs, TpaBWIa MPEeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK M MPUBEAEHHUS MOJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CreneHb MHOTouieHa. CloKeHUe, BBIYMTAaHUE,
YMHOKE€HUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOT O YMHOXKEHHUS: KBAJIPAaT CYMMBI
¥ KBaJpat pazHoctu. @opmyiia pa3HOCTH KBaIpaToB. Pa3inokeHne MHOrOWICHOB Ha
MHOUTENH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHSI, pElIEHUE JIMHENHBIX ypaBHEHUN. COCTaBI€HUE YPABHEHUM 10 YCIOBHIO
3agauu. Penienre TeKCTOBBIX 3a/1a4 ¢ MOMOILbIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C JIByMs IepeMeHHbIMU U ero rpaduk. Cuctema aByX
JMHEWHBIX YPaBHEHU C JBYMs NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUM
CIIoco0OM MoACTaHOBKU. [IprMephI pernieHns TEeKCTOBBIX 3a7a49 C TTOMOIIBIO0 CUCTEM
YPaBHEHHM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. HuciaoBble mpomMexyTku. Pacctosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOU MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM muiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (HOpMyTaMu.
Urenue rpadukoB peabHbIX 3aBUcUMOcTel. [lonstue pynkuun. I'paduk GpyHKIMH.
CaoiictBa (pynkiuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk dyskium y = [X|.
I'paduueckoe penieHre TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHCHHM.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucna. I[loHsTHe 00 UppalMOHATBLHOM YHCIIE.
JecsaTuunble TpUOTMKEHUS UppaIlMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPE0OPa30BAHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSAM. J[€CTBUTEIbHBIEC YHCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ ceorictBa. CTaHmapTHAs 3alKUCh YUCIA.

AuredpanvecKkue BbIPaKeHUs!

KBanpaTHblil TpEXusieH, pa3ioxkeHUe KBaIPaTHOTO TPEXUICHA HA MHOXKHUTEH.

Anrebpanudeckas JpoOb. OCHOBHOE CBOMCTBO aireOpanyeckor Jpoou.
CrnoxeHue, BbIYUTAHUE, YMHOXEHHUE, JeJeHUue anreOpandeckux ApoOei.
PanonanbHbie BRIpaXKEHHS U X TTPeoOpa3oBaHue.

YpaBHeHHs] 1 HEPABEHCTBA

KBagparnoe ypaBHeHue, (opmysa KOpHEH KBaApaTHOro ypaBHeHus. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCA K JIMHEMHBIM W KBAaJAPAaTHBIM.
[Ipocreitiue qpoOHO-paIMOHAIbHBIC YPaBHEHUS.

I'paduueckas uHTEpripeTanysi ypaBHEHUM C JBYMS MEPEMEHHBIMU U CHUCTEM
JVHEUHBIX YpaBHEHUM C JByMs NEpeMEHHbIMU. lIpuMmepbl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj1a4 alredpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkuuu. O6IaCTh ONPEACICHHUS U MHOKECTBO 3HaYE€HUHN ()YHKILIUU.
CnocoOsbI 3a1anust QyHKIHIA.

I'paduk dynkmuu. Utenue cBoiictB (yHkiuu 1o e€ rpaduxy. ITpumeps
rpadguKoB QYHKIHA, OTPAKAIOIINUX PEATbHBIE TIPOIIECCHI.

OYHKIMY, OIUCHIBAIOIIME TPSIMYI0 MU OOpaTHYK MpPONOPLHOHATIbHBIE
3aBHCHMOCTH, HX rpadukn. Oyrkuun y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pEllIEHUE YPAaBHEHUN U CUCTEM YPABHECHUN.



9 KJIIACC

Yucia 1 BBIYMCICHUSA

PannonanbHbie ymciia, uppalloHaIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCITUYHBIC ApoOu. MHOXKECTBO JEHUCTBUTEILHBIX YUCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEYHBIE JCCATHYHBIE apoOW. B3amMHO OIHO3HAYHOE COOTBETCTBHUC
MEXKIY MHOKECTBOM JICMCTBUTENBHBIX YUCET U KOOPAUHATHOU IIPSMOM.

CpaBHeHUE JIEWCTBUTENbHBIX 4HCeN, apupMETUUYECKHUe JIEUCTBUS C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3Mepbl 0OOBEKTOB OKpPYKAIOMIETO MHUpA, JJIMTEIBHOCTh MPOIIECCOB B
OKPYXaIOIIEM MUDE.

[TpubnmxénHoe 3HaYEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucen. [Ipuknaka u oLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JluneriHOE ypaBHEHME. Permenne ypaBHEHUN, CBOIAIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparnoe ypaBHenue. [Ipumepsl pemieHns ypaBHEHUM TPETbEeW M YETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOXUTENU.

Pemiennie npoOHO-pallMOHAIBLHBIX ypaBHEHMU. PerieHue TEKCTOBBIX 3ajay
anredpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs TEpeMEHHBIMH M ero Trpaduk. Pemienne cuctem IByX
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cuctem IByX ypaBHEHHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALUS] CUCTEMbl YPABHEHUH C IByMSI [IEPEMEHHBIMM.

Peliiennie TEKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pemienue cucrem
JMHEVHBIX HEPABEHCTB C OAHOW nepemeHHoOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckas wuHTEpnperanyisi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JBYMS
MepEMEHHBIMM.

DyHKUNHA

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. I[lapabona, KoOpauHATHI
BEPIIMHBI TapadoJibl, OCb CUMMETPHUU MapadoJIbI.

I'padukn byskmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBONCTBA.

YucnoBble MOCJIe10BATEILHOCTH M MPOTrPeCcCHH

[ToHaTHe YHCIOBOM MOCIEAOBATEILHOCTU. 3aJaHue IOCJIEN0BaTEIbHOCTH
PEKyppEeHTHOM (opMyIoit u GopMysoi N-ro YieHa.

Apudmernyeckas U reomerpuyeckas mporpeccuud. PopMmysasl N-ro yjeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOrpecCuil, CyYMMbI TIEPBBIX N UJICHOB.



N3o00pakeHne wiIeHOB apuU(PMETUYECKOM M TE€OMETPUYECKOM Mporpeccui
TOYKAaMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIHUAIBHBIM POCT.
Cl1oHbI€ POLIEHTBHI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MAaTUKOB W POCCUMCKONW MAaT€MaTHYECKOM IIKOJIBI, K HCIIOJIb30BAaHUIO JTHX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOIEAYp TpakaHCKOro o0IiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHMH, OCO3HAHHBIM BBIOOpOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBKO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEILICHUN, PACCYKIEHUM, YMEHUIO BUJIEThH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOuiecTBa, MOHMMAaHMEM MAaTEMaTHYECKOM HAyKdM Kak c(epbl 4YeI0BEYECKON
NEATEIBbHOCTH, ATANoOB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJIEHUEM IPOCTEUINMMU HaBBIKAMHU MCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHM U OTIbIXa, peryisipHas ¢dunueckas
aKTUBHOCTBH ), CPOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIMHMOKY M TaKOT'0 )K€ IpaBa JAPYroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HAa MPUMEHEHUE MAaTEMATUYECKUX 3HAHUH ISl PEIICHUs 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAOIIEH Cpelpl, IUIaHUPOBAHUS IMOCTYIIKOB M OLICHKH
UX BO3MOJKHBIX IOCIICJCTBHI SISl OKPYXKAIOIICH Cpebl, OCOZHAHUEM TJI00ATIBLHOTO
XapakTepa SKOJOTMUYECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble JJornueckue aeiicTBUA:

e BBIBJISITh M XaPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHA, OTHOIICHHH MEXIY IOHSATUAMH, (DOPMyITUPOBaATH
ONpPENEIICHUS  TOHSATHM, YCTAaHABJIMBATh CYHIECTBEHHBIM  IPHU3HAK
KJIacCU(UKAIIMNA, OCHOBAaHHUSA JjIsi OOOOINCHUS W CpPaBHECHHS, KPUTCPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHpUHUMATH, (HOPMYJIHPOBATH U NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCJIIOBHBIC;



BBISIBIISATH ~ MAaTEMAaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpoTUBOpEYHsT B (QakTaxX, JaHHBIX, HAONIOJACHUSAX W YTBEPKICHUSIX,
npenjaraTh KPUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOABI C WCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTebCTBAa MATEMATHUYECKUX YTBEPKICHUN (MPAMBIE U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE JOKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, TPUBOIHTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pelieHus yuyeOHOW 3amauyu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauboNee MOAXOMSIIMUA ¢ YIETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

MCIOJIb30BaTh BOMPOCKHI KaK MCCJENOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMynMpoBaTh BOMPOCH], (UKCHPYIONIHE MPOTUBOpEUHE, MpoOIemMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HKCKOMOE U JaHHOE, (POpMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIET0BAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00HEKTa, 3aBUCUMOCTEN 00BbEKTOB MEKy COOOMH;
CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BHUTHE TIPOIlecca, a TaKKe BBIABUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh W M30OBITOYHOCTh HMH(OpPMAIMM, HaHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATb W HWHTEPIPETUPOBATH
uH(GOPMAITUIO PA3TUIHBIX BUIAOB U (JOPM MIPEICTABICHHUS;

BbIOMpaTh (OpMy TMpeACTaBICHHS HH(DOpMAUUMU U WLIIOCTPUPOBATH
peliaeMble 3aJayd CXe€MaMu, JAuarpaMMaMu, HHOW Tpaukoil U ux
KOMOHMHAIIUSIMU,

OLIEHUBATh HAAEKHOCTh WHGOPMALMU MO KPUTEPUSM, MPEAJIOKEHHBIM
YUUTENEeM WiIH cPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPHUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSAMHU
U MeJIIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS MO XOJYy PEIICHUs
3a/1a4l, KOMMEHTUPOBATh MMOJIYyYECHHBIN pE3yJIbTarT;

e B X0J€ 00CYXKIEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JIeMbl, perIaeMoil 3a1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pElIeHUs], COIMOCTaBJISITh CBOU CYXJCHUS C CYXICHUSIMHU JPYTrUX
YYaCTHUKOB JHAJIOra, OOHApY>XMBAaTh PAa3IMUUe U CXOJICTBO IMO3UIIMM, B
KOPPEKTHOU popme hopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATh  PE3YNbTAThl  pEIICHHs  3aJayd,  IKCIIEPUMEHTA,
UCCJIeIOBaHUs, MPOEKTA, CAMOCTOSTENBHO BHIOUPATh (POPMAT BHICTYIUICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEHN ayTUTOPHUU;

e TMOHHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON ¥ MHIUBUAYAIbHOM
paboTHI MPHU pPElICHUN YUEOHBIX MaTEMAaTHYECKUX 3a/1a4;

e TMPHUHUMATH LIEJIb COBMECTHOM JEATEIbHOCTH, MNIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pacmpenensiTb BHUAbI padoOT, JIOroBapuBaThHCH,
00CYXXIIaTh MPOIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHHS HECKOJIBKHIX
JIIO/ICH;

e yYacTBOBaTh B TpymnmoBbIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMBI M IPYTHE), BHIOIHITH CBOIO 4aCTh PaOOThHI
U KOOPJMHHUPOBATH CBOM JEUCTBUSL C JPYTUMHM 4YJIE€HAMH KOMAaHJBbI,
OLICHMBATh KAa4ECTBO CBOETO BKJIaJa B OOUIMN MPOIYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiicTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aJITOPUTM PEIICHMs 3aJauu (WU €ro
4acTh), BIOMpATh COCOO pEelIeHUs ¢ Y4ETOM HUMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapHAaHThI PEICHU ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

e BIIAJIETh CIOCOOAMM CAaMOTPOBEPKU, CAMOKOHTPOJIS IIPOILIECCa U pe3yJibTara
pELIeHHs] MAaTEMaTHYECKOM 3aa4H;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3YJIbTATa JEATEIbHOCTU MOCTABICHHOM LIENIH U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKEHUS WIM HEAOCTHXKCHUS LIEIIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoHmy oOyuenuss B 7 kJacce OOYYaIOIIMICS TOJYYHUT CICAYIOIIUE
IIPEAMETHBIE PE3YIbTATHI:

Yucsia 1 BBIYUCJICHUS

BrinonusaTh, coueras yYCTHbIE W MHUCbMEHHBIE TMPUEMBI, apuPMETHUYECKUE
JENUCTBUS C pallMOHAILHBIMU YUCJIAMHU.

Haxonute 3Ha4YeHWS YUCIOBBIX BBIPAKEHUM, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUU, COIEPKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHU.

[lepexoauTs OT onHOM (HhOPMBI 3aMKMCH YUCEN K JAPYroi (mpeodpa3oBhIBATH
JECATUIHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OCCKOHCUHYIO JICCATUYHYIO TPOOB).

CpaBHUBATH U YIOPSOUYMBATH PAIMOHAIIBHBIC YUCIIA.

Okpyradars yucna.

BBINONHATS MPUKHUIKY U OLEHKY PE3YyJIbTaTa BHIYMCICHUH, OLEHKY 3HaUYCHUI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeISIMH.

[IprMeHATh NPU3HAKK IETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX
yucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]]aY, CBSI3aHHBIE C OTHOUICHUEM
BEJIMYUH, MPONOPLUUOHATIBHOCTBIO BEJIIMYUH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHHs 3a7ad ¢ y4€TOM OTPAaHUYEHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnons3oBaTh anrebpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepuara.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPQKCHHM TPH 3aJIaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BrinonuaTe npeodpa3zoBaHus 11E710T0 BEIPaXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOroWwieHa Ha
MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMKHUTEIHW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU O0IIeT0 MHOKUTEISI, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUS
dbopMynT COKpaIEHHOTO YMHOXKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHbIX 3a]a4
U3 MaTEMaTHUKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
npeoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA



Pemars nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NMPUMEHSAS IpaBuUia
nepexo/ia OT UCXOJHOrO YPaBHEHUS! K PaBHOCUIBHOMY emy. IIpoBepsTh, sBisgeTcs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensaTh rpaduueckre METO bl IPU PELICHUH JIMHEUHBIX YPaBHEHUI U HX
CUCTEM.

[TogOupaTes mnpuMepsl Map 4YKCEN, SBISIIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TNIOCKOCTH IpaUK JMHEHHOTO YPAaBHEHUS C IBYMS
epeMEHHBIMH, MOJIb3YSICh TpaUKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPABHEHUSI.

Pemate cucremsl AByX JIMHEWHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU, B TOM
qucIie Tpa@uIecKu.

CocraBnaTe M pemiaTh JIMHEMHOE YPaBHEHME WM CUCTEMY JIMHEHHBIX
YPAaBHEHHI 110 YCIOBUIO 3aJa4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLUE 3aIaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpandecKkoM Si3bIKe.

OTmeuaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh Ipaduky TUHEHHBIX GyHKUHUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh € TMOMONIbIO (YHKIMIA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMSA, pPACCTOSHME, I1I€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM paOOTBHI.

Haxonute 3HaueHne QyHKIMH MO 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnocod MpeAcTaBiIeHHUs W aHanu3a HHpopmaiuw,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PEaJIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenus B 8 kJiacce OOyYaromMiiCs TMOJYYHUT CICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HadajgbHBIE MPEACTABICHHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
YuCell JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh JIEUCTBUTEIbHbBIC
yycia TOYKaMy Ha KOOPAUHATHOW MPSIMOM.

[IpumenaTs mnoHsATHE apU(PMETHUYECKOro KBaJpPAaTHOTO KOPHs, HAaXOAWUTHb
KBaJIpaTHbIE KOPHHU, UCHOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBINOIHATH
npeo0pa3oBaHusl BBIPAKEHUHM, COAEpPKANIMX KBaJApPaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeii u crenexeit uucia 10.



AureOpanyeckue BbIpaKeHUs

[IpumeHATr NOHATHE CTENEHW C LEIbIM  II0KA3aTelleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHHUM, COAEPIKAIINX CTEMEHU C IEJIBIM MTOKa3aTeNIeM.

BbINoaHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUMN HA
OCHOBE TIpaBUJI JEHCTBUI HaJ MHOTOYWICHAMHU U alreOpandecKUMM APOOsSIMH.

PacknanpiBaTh KBaIpaTHbIM TPEXUWICH HA MHOKUTEIIH.

[TpumensaTs mpeobpa3oBaHus BRIPAKCHUM I PEIICHUST Pa3IUIHBIX 3a7a4 U3
MAaTeMaTHUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pematp nuHENHBbIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIbHBIC YPAaBHEHUS,
CBOJAILMECA K HUM, CUCTEMBI IBYX YPABHEHUU C IByMSI IEPEMEHHBIMU.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

[Tepexonuts OT cioBecHON (HOPMYNIHPOBKU 3ajaund K €€ anreOpanydeckoit
MOJEIM C IIOMOLIBK) COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YPaBHEHU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4YU MOJTYYEHHBIN PE3yJIbTAaT.

[IprmMeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUSI, OLICHKH, PEIIATh
JMHEHHbIC HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI, 1aBaTh rpayuuecKyto
WUTIOCTPALMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[ToHumath ¥ UCHONB30BaTh (PYHKIIMOHAJIbHBIE MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMNpEAeisaTh 3HAUYCHHE (PYHKIMH IO 3HAYECHUIO
aprymeHTa, orpeiensaTh CBOMCTBa (PYHKIMU 110 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BH/IA:

y=k/x, y=x2,y=x3,y = |X|, y = VX, omuchIBaTh CBOIiCTBA YHCIOBOM (QYHKIMH
1o e¢ rpaduky.

K xoHiy obyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOUYMBATH PALMOHAIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

Brinonusts apudmMernyeckue JeiMCTBUS C palliOHAIBHBIMU YUCIIAMHU, COYETast
YCTHBIE W TNACHbMEHHBIE MPUEMBI, BBIIIOIHATH BBIUHUCIECHUS C UPPALUOHAIBHBIMU
YUCIIAMU.

Haxonuts 3HaueHMs CTENEHEN C LIEJIBIMU MOKA3aTEIIMU U KOPHEHN, BEIYUCIISATD
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHWCIIA, BBINOIHATH MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

PemaTe MHENHbIE U KBaJIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOASIIMECS K HUM,
npocTeiiue 1poOHO-palMoHaIbHbIE YPABHEHUS.

Pemrate cucrembl NByX JIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMvyeckuM CHocoOOM € MOMOIIBIO
COCTaBJICHUs YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUN C IBYMs IIEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHWH, B
TOM YHUCJE C MPUMEHEHUEM rpaduyecKuX NpecTaBieHuid (yCTaHaBIMBaTh, UMEET
JY YpaBHEHHE WM CHCTEMa YPAaBHEHUM PEILICHMs, €CIU UMEET, TO CKOJIBKO, W
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXkaThb
pElIcHUEe HEPAaBEHCTB HAa YMCIIOBOM IIPSIMOM, 3aIlMCHIBATh PEIICHHE C IOMOLIBIO
CHUMBOJIOB.

Pemarb  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaThb PEIICHUE CHCTEMBbI
HEPABEHCTB Ha YKMCIIOBOM MPSMOM, 3alIMCHIBATH PEIICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUHN PA3JIMYHBIX 3a1a4.

DOyHKINHA

PacnioznaBate (yHKIMM U3y4eHHBIX BHIOB. [loka3piBaTh CcxeMaTHYECKU

pacIoiokeHNe Ha KOOPAMHATHON TIOCKOCTH IrpadukoB pyHKIUH Bua: Yy = KX, y =
kx +b,y=k/Ix,y=ax2+bx+c,y=x3,y= VX, Y = [X|, B 3aBUCHIMOCTH OT 3HAYCHHIA
KO3 PUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKITUI.

Crpouth u u300pakaTh CXeMaTHYECKH TpaduKH KBAJAPATUIHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAJIPAaTUYHBIX (PYHKIIMHI MO UX rpadukam.

Pacno3naBaTh kBagpaTuyHyro QyHKIMIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

Yucii0BbIe MOCEA0BATEIbHOCTH U MPOrPecCuH

Pacno3naBaTh apupMeTHUecKyI0 U reOMETPUUECKYIO POrPECCUU MPHU Pa3HBIX
crocobax 3a7aHusl.

BbITIONHATS  BBIYMCIEHHUS C  HCMONb30BaHHeM (OpMya N-TO  4jieHa
apu(PpMETHIECKON ¥ TeOMETPUIECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300paxarh 4Yi€Hbl IOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAMHATHON
IJIOCKOCTH.

Pemate 3aaum, CBsI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEIBHOCTSIMU, B TOM
qrclie 3aJa4d U3 PeaNbHOM JKM3HM (C MCIIOJIb30BAHUEM KaJbKYJIATOpPa, IUPPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumeHnoBaHue pasjaena KonnuecTBO(OCHOBHOE OCHOBHBIE BHJIBI ACATEILHOCTH 00YYaOIIHXCS
(TembI) Kypca JacoB CoJiepKaHue
Uucna v BBIYUCTICHUS. 30 [lonsitue CucTeMaTU3UPOBATH U 000ralIaATh 3HAHUS
PanmonanpHbBIC UnciIa pPalMOHAIIbHOI'O YHUCJIA. 00 OOBIKHOBEHHBIX U IECITUYHBIX I[p06$IX.
Apudpmernieckne CpaBHUBATH M YIOPSIA0YMBATH APO0H, TPeoOpa30BhIBas MIPU
JIEUCTBUA HEOOXOMMOCTHU JIECATUYHbBIEC JPOOU B OOBIKHOBEHHBIE,

C palMOHAJIbHBIMU
yuciamu. CpaBHEHHUE,
YIIOPSI0YMBAHUE
PalMOHAJIBHBIX YUCEI.
CreneHn

C HaTypaJIbHbIM
MMOKa3aTeIIeM.
Pemenne 0CHOBHBIX
3aja4 Ha Ipodu,
MPOIICHTHI

13 pealbHON
MPaKTUKU.

[Ipu3HaKu AETUMOCTH,
Pa3I0KECHUS

Ha MHOXKUTEIIHN
HaTypaJbHBIX YUCEI.

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTU B OECKOHEUHYIO
NMECATUYHYIO IPOOb.

IIpuMeHATH pa3Hoo0pa3Hbie CIIOCOObI U MPUEMBI
BbIYHCJICHUS 3HAYEHU I JPOOHBIX BbIPAKEHUI,
coziepKalux OObIKHOBEHHBIE U IECATUYHBIE IPOOHU:
3aMEHSITh PU HEOOXOIUMOCTHU JAECATUUHYIO TPOOH
OOBIKHOBEHHON U OOBIKHOBEHHYIO JIE€CITUYHOMN, TPUBOIUTH
BEIpaKEHHE K (hopme, Hanbosee y100HOM /sl BRIYUCIICHHM,
MpeoOpa3oBbIBaTh APOOHBIE BHIPAKEHHSI HA YMHOKEHUE U
NeJeHre JEeCATUYHBIX Apo0el K IEUCTBUSAM C IEJIBIMU
YUCIIaMHU.

I[IpuBOANTH YKCI0BbIE U 0YyKBEHHbIE IPUMeEPBI CTCTICHUC
HATypaJIbHBIM TOKa3aTeIeM, OOBSICHSSA 3HAUCHHSI OCHOBAHMUS
CTENEHH U MOKa3aTeNsl CTENEeH!, HAXOAUTh 3HAYEHUS
crereHeld Buaa a" (& — 1r000e parmoHaaIbHOE YHCIIOo, N —
HATypajIbHOE YKCIIO).

15




PeanbHbie I[loHUMATB CMBICIT 3aITUCU OOJBIINX YUCEI C TOMOIIBIO
3aBUCUMOCTH. IIpsiMasin  |necaruuneix qpobeii u crenenei uncna 10, npUMEHSTL UXB
oOparHast PEAIBHBIX CUTYalHSIX.

[POHOPUMOHATIBHOCTH  [ThymeHsATH NPU3HAKU JEIMMOCTH, Pa3JIOKEHUs. HAMHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PemaTh 3a1a4u Ha YaCTH, TIPOIIEHTHI, MPOTIOPITUH,

Ha HAXOXJICHHE IpoOH (TIPOIEHTA) OT BETUYHHBI U
BEJIMYUHBI 110 €€ IpoOu (MPOIEHTY), APoOH (MPOIEHTA),
KOTOPBIN COCTABIISICT OJHA BEIMYUHA OT JIPYTOM.
I[IpuBoaUTH, pa30MpaTh, OLEHUBATH PA3JIUUYHbBIC PEIICHUS,
3aIMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Pacno3naBaTh M 00BACHSITD, ONTUPASICh HA OMPEICICHIS,
MPSIMO MPOMOPIMOHAIBHBIE U 00PATHO MPOTOPIIMOHAIbHbBIE
3aBUCUMOCTH MEKy BEIMUYNHAMA, MPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 peaibHOrO MUPA, U3 IPYTUX yUEOHBIX
MPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 3a7]a4 Ha JPOOH,
MPOIICHTHI, MPSAMYIO U OOPAaTHYIO MPOIOPIIMOHATLHOCTH,

[IPOTIOPLIUN

AnreOpandeckue 35 byKkBeHHBIE OBaageTh aredpanyeckor TEPMUHOIOTHEN U CUMBOJIMKOH,
BBIPAKEHMS BBIPAKCHUS. NPUMEHSATD €€ B IIPOLIECCE OCBOEHUS y4eOHOT0 MaTepuaia.

[lepeMeHHBIE. HaxoauTte 3HaueHNs1 OyKBEHHBIX BbIPAXKEHUN IPU 3aJJaHHbBIX

Jlonmyctumeble 3HaYCHUSIX OYKB; BBIIIOJHATH BBIUMCICHUS 110 (pOpMyIam.

3HAYCHUS BbINoJHATH peoOpa3oBaHus LETOT0 BhIPAXKEHUSB

IEPECMCHHBIX. MHOI'OWICH IIPUBCACHUEM IIOJOOHBIX CJIaraeMbIX,

DopMyJIBL. PacKpbITHEM CKOOOK. BBINOJIHATH YMHOKEHUE OHOUJIEHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAXKECHUM, PACKPBITHE
CKOOOK U MPUBEJICHUE
MOTO0HBIX CIaraeMbIX.
CBolicTBa CTENEHNUC
HATypaJIbHBIM
MOKa3aTeJIEM.
MHOTrO4JIEHBI.
Cnoxenue,
BBIYUTAHUE,
YMHOKEHUE
MHOI'OUYJICHOB.
Dopmyiibl
COKPAILIEHHOT O
YMHOKEHHUS.
Paznoxenue
MHOT'OUYJIEHOB

HA MHOKHUTEIH

Ha MHOTOYJICH M MHOT'OYJIEHa HA MHOT'OUYICH, IPUMEHSATh
(dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJIATH Pa3I0KEHNE MHOTOUJIEHOB HA MHOKUTENN
MyTEM BBIHECEHHMSI 32 CKOOKM OOIEr0 MHOXKHUTEIS,
npuMeHeHus1 (POPMYJIIbl PA3HOCTH KBaAPATOB, (OPMYIT
COKPAIIEHHOT'O YMHOKEHHS.

IpuMeHATH TpeoOpa30BaHNe MHOTOUJICHOB sl pEIICHHUS
pa3NUYHbBIX 33]]a4 U3 MATEMATUKHU, CMEKHBIX MIPEAMETOB, U3
peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS C MCTOPUEN Pa3BUTHS MaTeMaTUKU

YpaBHEHHS U1 HEPABEHCTBA

30

'YpaBHEHHE, ITpaBuia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHUJIBHOCTD
YPABHEHH.
JIuHerHoe ypaBHEHHUE

PemiaTh JIMHEHHOE YpaBHEHUE C OAHOM MIEPEMEHHOM,
NMPUMEHss MPABWJIA MIEPEX0/IA OT UCXOIHOTO YPAaBHEHUS K
paBHOCHIILHOMY eMy OoJiee npocToro Bujaa. IlpoBepars,
SBJISIETCS JTM KOHKPETHOE YHCIIO KOPHEM YPABHEHHS.
IoxOoupaTs NnpUMepHI AP YKCEN, SIBISIOIIUXCS PEIICHUEM

JIMHEMHOTO YpaBHCHHUA C ABYM: IICPEMCHHBIMU.
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C OJTHOM TIEPEMEHHOMU,
PELLIEHUE JIMHEUHBIX
ypaBHeHui. Pemenne
3a71a4 C IIOMOIBIO
YPABHEHHM.

JInHerHoe ypaBHEHHUE C
JIByMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema
NBYXJIMHENHBIX
YPaBHEHUN C JABYMs
[IepEMEHHBIMU

CTpouTh B KOOPJIMHATHOM IJIOCKOCTH TpadUK JTUHEHHOTO
YpaBHEHUS C IBYMsI TIEPEMEHHBIMU; TOIB3YICh TpaduKrom,
MPUBOAUTH PUMEPbI PEIICHUST YPABHEHUSI.

HaxoauTh pelieHre CUCTEMBI JIBYX JIMHEMHBIX YPaBHEHUIC
NIBYMSI TIEPEMEHHBIMU.

CocTaBjTh U peliaTh YPABHEHUE UK CUCTEMY
YPaBHEHHUM I10 YCIOBUIO 3a]1a4l, HHTEPIIPETUPOBATHB
COOTBETCTBHUH C KOHTEKCTOM 3aJa4M MOJIYYEHHbIN
pe3yapTar

KoopauHate! U rpaduky.
DyHKIMH

30

KoopavHara Touku
Ha npsMoin. Yucinoselie
MTPOMEKYTKHU.
PaccrosiHue Mexay
NIBYMSI TOUKAMU
KOOPIMHATHOM
MPSAMOM.
[IpsimoyronpHas
CHUCTEMa KOOPJIMHAT
Ha MJIOCKOCTH.
[Ipumepsl rpaduKoB,
3aJaHHBIX
dbopmynamu.

M300paxaTh HAa KOOPAUHATHON NPSIMOM TOUYKH,
COOTBETCTBYIOIIHE 3aJJaHHBIM KOOpJAHHATAM, JIy4Hd, OTPE3KH,
WHTEPBAJIbI; 3aMMMCHIBATh X HA aIreOPandecKOM SI3bIKE.
OTMedaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJANHATaM; CTPOUTH rpadMKi HECTOKHBIX
3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIaMH, B TOM YHCIIE

C TIOMOIIBIO ITU(POBBIX J1TA00OPATOPUIA.

I[IpuMeHsTh, H3y4YaTh NPeUMYIIeCTBA,
HHTEPNPEeTUPOBATH TpauuecKuii criocod MpeICTaBICHUSH
aHaJIM3a pa3HOOOPa3HOM KU3HEHHOW HH(POPMALIUH.
OcBauBaTth nousTre GyHKIUH, OBJIA/ICBATH

(O YHKIIMOHAILHON TEPMUHOJIOTHEH.

Pacno3naBath JiHEHHYI0 QyHKIHIO Y = KX + D,
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Urenue rpaukoB
pETbHBIX
3aBUCUMOCTEM.
[TonsiTue GyHKIINU.
['paduk GyHKIIIH.
CBoiicTBa (PyHKIIMIA.
Jluneitnas GyHKIMS.

ONUCHIBATH €€ CBOICTBA B 3aBUCUMOCTH OT 3HAYCHUI

ko3 durpeHros K u b.

Crpouth rpaguku nuHEHHON QyHKUMU, QYHKIHUH Y =| X |.
HNcnoab30BaTh HU(POBHIE PeCypPChl 1S TOCTPOEHUS
rpaukoB (PYHKIUN U U3yUEHUS] X CBOMCTB.

[[prBOAMTH MPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIpOLIECCaxX U SIBICHUSX

[TocTpoenue rpaduka
MUHENHOW QyHKIUU.
['pacduk pyHKIMN
y =| x|
[ToBTOpEeHUE 1 0000IIEHNE 11 [ToBTOpEHUE Bri0upaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHMUS
OCHOBHBIX TOHSTHITN YKCell, BBIYUCIICHU, TPeoOpa30BaHUil BEIPAKEHHUI,
METOJI0B Kypca pelIeHHs] ypaBHEHHIA.
/ kyacca, 00bo0uieHue OcyumecTBJIATbD CAMOKOHTPOJIb BBINIOJIHSAEMBIX JEHCTBUN U
3HaAHUU CaMOIPOBEPKY pe3yJibTaTa BHIYUCICHUI, TPEe0Opa30BaHUT,
[MOCTPOCHUM.
PemiaTp 3a1a4M U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA [l PELICHU 3a/1a4 U3 APYTUX
MPEIMETOB.
PemiaTh TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH
CIOCO0bI PEIICHUS 3a]a4H
OBLIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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8 KIIACC

KBaapaTHbie KOpHU

u3 yucna. [lorstue 00

MppalUOHAIBHOM
yuciie. JlecaTuunbie
MPUOIMKEHUS
MppALMOHAIBHBIX
YHUCeL.
JlelicTBUTEIIbHBIC
yuciaa. CpaBHEHUE
JTIEUCTBUTEIIbHBIX
YHCEII.
YpaBHEHUE BUIA
x?> = a. CpoiicTBa
apuhMEeTUIECKUX

KBaJPAaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
COJIEpPKAILUX
KBaIpaTHBIE KOPHU

HanmenoBanue pasaena KonnuectBoOCHOBHOE OCHOBHBIE BHJIbI IEATEIbHOCTH 00YYarOINUXCS
(TembI) Kypca JacoB co/Iep)KaHue
Uucna v BEIYUCIICHHUS. 20 KBanparHbiil KOpEHB DopMyJIMPOBATH ONpe/esIeHue KBaAPaTHOTO KOPHSIU3

quciia, apuhMeTHIECKOro KBaJApaTHOTO KOPHS.
IIpuMeHATH Olepaluio U3BJICYEHUS KBAIPATHOIO KOPHSA U3
qKClia, HCHOJIb3YS IPU HEOOXOAUMOCTH KAJIbKYJISTOP.
OueHnBaTh KBAIPATHBIE KOPHHU 1EJBIMU YHCIIAMU U
NECATUYHBIMU JPOOSIMHU.

CpaBHUBaATH U yHOPSA0YMBATH PAIMOHAIIBHBIE U
MpPPAUUOHAIBHBIE YKCIIA, 3AlMCAHHBIE C IOMOIIBIO
KBaJpaTHBIX KOPHEW.

HMceaenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOYHBIE U
npuOIMKEHHBIE KOpHU Tipu @ > 0.

HccienoBatbh CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YUCIIOBBIEC SKCIIEPUMEHTHI C UCITOJIB30BAHUEM KaIbKYJISITOpA
(KoMIIbIOTEpA).

/loka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOpHE; MPUMEHSTh UX JUIsl IpeoOpa30BaHMs BBIPAXKEHUH.
BoInoJHATH Npeo0pa30BaHUs BHIPAKECHUI, COAEpKaIINX
KBaJpaTHbIE KOPHU. BeIpaxxaTh NepeMEHHbIE

13 TEOMETPUUIECKUX B PU3nIeCKux HOpMyI.

BbI4uc/IATh 3HAYEHUS] BBIPAKEHH M, COJIEpKAITAX
KBaJ[paTHbIE KOPHU, UCTIOIB3YS MPU HEOOXOUMOCTH
KAJIBKYIISITOP.
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Hcnoab30BaTh B XO/€ pEIICHUS 3a/1a4 dJIEMEHTapHbIE
MPEICTABIICHUS, CBSI3aHHBIE C MPUOIMKEHHBIMUA 3HAYCHUSIMU
BEJTUYUH.

3HAKOMMTBLCH € UCTOPHUEN Pa3BUTHUS MAaTEMATUKHU

Uucna v BBIYUCIICHUS. 10 CrerneHsp ¢ LelbiM DopMyTHPOBATH OIpe/ieIeHUEe CTEIIEHU C LIEIbIM
CrerneHp ¢ LeabM [TOKA3aTEIIEM. [10Ka3aTEIEM.
[I0Ka3aTeeM CranpapTHas 3alKcCh IIpencraBasiTh 3anuch OOJIBIINX U MAJIBIX YUCENT
quCIa. B CTaHJIapTHOM Buje. CpaBHMBATH YMCJIA U BEIUYUHBL,
Pa3mMepbl 00bEKTOB 3alMCcaHHbIe ¢ UcTonb3oBaHueM crernenu 10.
OKPY’KaroIIero Mupa Hcnonb30BaTh 3alMCh YKCENl B CTAHIAPTHOM BHJIE
(OT ByIEMEHTApPHBIX TUISI BBIPQXKEHUSI Pa3MepPOB OOBEKTOB, JJIUTEIbHOCTH
JaCTHII [TPOLIECCOB B OKPYKAIOIIEM MUPE.
10 KOCMHUYECKUX DopMyJIMPOBATH, 3ANIUCHIBATHL B CHMBOJINYECKOH hopme
00BEKTOB), 1 WTIOCTPUPOBATH PUMEPAMM CBOKCTBA CTENIEHUC
TUITUTENBHOCTD L[EJIBIM ITOKA3aTEIIEM.
[IPOLIECCOB IIpuMeHATH CBOMCTBA CTENIEHU JIJIsl TPeoOpa3zoBaHuUs
B OKPY’KaIOIIEM MHUDPE.  BBIPAXKEHUM, COACPKAILNX CTEIIEHHU C LEJBIM II0KA3aTEIIEM.
CBolicTBa cTENEeHN BBINOJHATH 1eiCTBUSA C YACIIAMH, 3aIIMCAHHBIMU
C LIETIBIM IIOKA3aTEIEM B CTAHAAPTHOM BUjE (YMHOXEHUE, JeJIeHNEe, BO3BEICHUEB
CTCIICHB)
AnreOpandeckue 10 KBaapaTHblii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, yCTaHABIUBATh
BbIpaykeHUsA. KBajpaTHBIi TPEXUIICH. BO3MOKHOCTb €T0 Pa3JI0KEHUS HA MHOKUTEIIN.
TPEXUIICH Paznoxxenue PackiiaapiBaTh HA MHOKUTEIM KBAAPATHBIN TPEXUIIEHC
KBaJPAaTHOT'O HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
HAa MHOYXUTEIIN

AnreOpandeckue
BBIPA)KECHUSL.
AnreOpaunydeckas ApoOb

22

Anrebpandeckast
npoOb. JJomycTumblie
3HAYCHUS
MepEeMEHHBIX,
BXOJISIINAX

B aJireOpandecKue
BBIPAYKEHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckon
npoou. CokparieHue
pOOEH.

CrnoxeHue, BEBIYUTaHUE,
YMHOKECHHE U JICJICHUE
anreOpanyecKux
pOOeH.
[IpeoGpazoBanue
BBIPAKECHUM,
COJIePIKAIINX
anredpanyecKue
npoou

3anuceiBaTh anredpandeckue Beipaxkenus. Haxoaurs
00J1aCTh OIpeeIeHNUs PAallMOHAIBLHOTO BIPAXKEHMUSL.
BbINOJHATH YHCIOBBIE TIOJCTAHOBKH U BHIYMCIATH
3HaYeHHE APOOU, B TOM YUCIIE C TOMOIIBIO KAJIBbKYISATOpA.
@dopMyMPOBATH OCHOBHOE CBOMCTBO alireOpanyeckom
NpoOH U MPUMEHATH €ro I MpeoOpa3oBaHus IPOOEH.
BouInoJHATH AelicTBUSA ¢ aareOpandyecKuMu JIpoOsiMu.
[IpumeHsTh peoOpa3oBaHus BbIPAKEHUH I PEILICHUS
3anad. Beipamxarh nepemenHbie 3 GopMy (HU3NUECKUX,
reOMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUN)
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YpaBHEHHMS U HEPABEHCTBA.
KBanparHeie ypaBHEeHUS

16

KBagpaTHoe
ypaBHeHuE. Henonoe
KBaJIpaTHOE YpaBHEHHUE.
dDopmyJiia KOpHEN
KBaJIpaTHOT O
ypaBHeHuUd. Teopema
Buera.

Peuienue ypaBHeHUH,
CBOISLIUXCS

K KBAJIPATHBIM.
[IpocTeiiue ApoOHO-
palrOHaIbHbIE
YPaBHEHHS.

PelieHne TeKCTOBBIX
3a7a4 C IIOMOUIBIO
KBaJpAaTHBIX
YPaBHEHUU

Pacno3HaBaTh KBaJpaTHbIC YPABHEHUS.

3anucbIBATH (POPMYJIY KOPHEHN KBaJPAaTHOTO YPAaBHEHUS;
peliaTh KBaJApaTHbIe YPABHEHMS — ITOJIHBIE U HEITOIHBIE.
IIpoBoauTh NMpocTEHIINE UCCAETOBAHUSA KBAIPATHBIX
YPABHEHHM.

PemiaTth ypaBHeHMsl, CBOASIIMECS K KBAIPATHBIM,

C TIOMOIIBIO TTPe0Opa30BaHUI B 3aMEHOM ITEPEMEHHOM.
Ha0aroaaTh 1 aHAJIM3HPOBATH CBSI3b MEXIY KOPHSIMHU U
KO3 (HULIMEHTAMH KBaJIpaTHOTO YPABHEHMS.
dopmyaupoBath TeopeMy Buera, a Takxke 00paTHYIO -
TEOpEMY, IPUMEHSTh 3TH TEOPEMBI JJIsI PEIICHUS

3aaad.

PemiaTh TeKCTOBBIE 32241 aNTeOPandECKUM CIIOCOOOM:
MEPEXOAUTH OT CIOBECHOU (POPMYIUPOBKH YCIOBHS 3aJaUHK
anreOpanyecKkoi MoJIeNu MyTéM COCTaBJICHUS YPaBHEHUS,
penaTh COCTABIIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATH
PE3yJIbTAT.

3HAKOMUTBLCS ¢ UCTOPHUEN pa3BUTHUS aITreOpbl

YpaBHEHHS U HEPABEHCTBA.
Cucrtembl ypaBHEHUIN

18

JIuHeitHoEe ypaBHEHHEC
NBYMSI [IEPEMEHHBIMU,
ero rpaduk, NpuMepsl
pELICHUS] YPAaBHEHUN B
LIEJIBIX YUCIIaX.
Pemienune cucreM aByx
IMTMHEWHBIX YPABHECHUN

Pacno3HaBaTh JIMHENHbBIE YPABHEHUS C IByMS
[1EPEMEHHBIMU.

CTpouTh rpaduKy JIMHEHHBIX YPABHEHUM, B TOM YHCTIE
HCIO0JIb3ys LM(pPOBbIE peCypCHhl.

Pa3zjimyaTh napayieabHbIE U EPECEKAIOIINECS ITPSMBIE
110 UX YPaBHEHUSM.

PemiaTb crucTeMbl 1BYX JIMHEWHBIX YPABHEHUU C IByMs
[MEPEMEHHBIMU OJICTAHOBKOW U CIIOKEHUEM.
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C AByMsI
[epEMEHHBIMH.
[IprMeps! perieHus
CHCTEM HEJIMHEUHBIX
YPaBHEHUI C JBYMS
MepeMEHHBIMHU.
['paduueckas
MHTEpIpeTalus
YpaBHEHUSI C ABYMS
MepEeMEHHBIMHU U
CHCTEM JUHEHHBIX
YpaBHEHUM C IBYMS
MepEMEHHBIMU.
Pelienne TeKCTOBBIX
3aJa4 C MOMOIILIO
CHUCTEM YpaBHEHUM

PemiaTh NpoCTENIIINE CUCTEMBI, B KOTOPBIX OJTHOU3
YPaBHEHUI HE SIBISETCS JIMHEHHBIM.

I[IpuBoauTh rpa@uuecKyl0 MHTEPNPETAUUI PEUICHUS
YPAaBHEHHUsI C IByMS IEPEMEHHBIMU U CUCTEM YPaBHEHUIC
NBYMsI IIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 321a4M ANTeOPANYECKUM CIIOCOOOM

YpaBHEHMS U HEPABEHCTBA.
HepaBenctra

15

HucioBeie
HEPaBEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ omHOM
[IEPEMEHHOM.

JIuHeliHbIE HEpAaBEHCTBA
C OJIHOM IIEPEMEHHOU U
ux peuieHne. CUCTEMBbI
IMTAHENHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YUCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh MX HA KOOPAWHATHOM NIPSIMOM, 10KA3bIBATH
anreOpandecKki.

IIpuMeHATHb CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/1a4.
Pemiars JIMHEHHbIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
1300pakaTh peleHre HepaBEHCTBA HA YUCIOBOM MPSMOIA.
PemiaTh cCUCTEMBI TMHEHHBIX HEPABEHCTB, M300paxaTh
peLIEeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU NPSAMOM
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C OJTHOW IEPEMEHHONHU
UX pElICHUE.
N3o0paxkeHue
pELIEeHUS JINHEWHOTO
HEpPAaBEHCTBA U UX
CHCTEM Ha YHCIIOBOU
PAMOK

D yHKINH. 7 [TonsiTue GyHKUHH. Hcnonab3oBaTh QYHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHATHS OO6nacTp onpeeNieHUus I  (CHMBOJINKY.
MHOKECTBO 3HAYCHUN Borunciasath 3Ha4eHus QyHKUIUHN, 3aJaHHBIX (OopMyIamMu
(b yHKUIHU. (mpu HEOOXOAMMOCTH UCTIONB30BATh KAIBKYJISTOP);
CriocoObl 3a1aHMs COCTABJATH TA0JMIBI 3HAYEHUH (PYHKIUU.
b yHKIUI. CTpouth no ToukaMm rpaguku QyHKUIUN.
['padux pyHKIMM. OnuchIBaTH CBOMCTBA (DYHKIIMU HA OCHOBE €&
CBolicTBa G yHKLINH, rpauuecKoro npeacTaBICHUs.
X 0TOOpakeHue Hcnoab3oBaTh QYHKIIMOHATIBHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccaenoBath npuMepsl rpauKkoB, OTPAXKAIOIIUX PEaIbHbIC
npoueccel U sBieHus. IIpuBoauTh NpUMeEpHI NPOLIECCOB U
SIBJICHUM C 3a1aHHBIMHU CBOVICTBAMHU.
Hcnonb30BaTh KOMIBIOTEPHBIE POIPAMMBbI
JUISI IOCTPOEHUS rpa@uKOB (YHKIMM U U3YyUEHUSI UX CBOMCTB
D yHKIUN. 14 UreHne u moCTpoeHUe Haxoauts ¢ nomMmoubio rpaguka GyHKIMY 3HAUEHUE OJTHOMH3

UucnoBblie QyHKIIUH

rpadukoB (yHKIHA.
[Tpumepsl rpadukoB

jpaccMaTpUBAEMbIX BEJIMUMH 10 3HAYECHUIO IPYTOM.
B HeclIo)KHBIX Ciiydasx BbIPpaKkaTh GopmMy10 3aBUCUMOCTD
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ynxunit,
OTpaKaroIINX
[peanbHBIE IPOLIECCHI.
DyHKINH,
OIMCBIBAIOIIIHE
MpsIMYI0 U 0OpaTHYIO
MPOMOPLIMOHATILHBIE
3aBUCUMOCTH, UX
rpad UK.

['padux pyHkumn

y = X2

DyHKIIUU

y =x4y =X,

y =vVx,y = |x;
rpaduueckoe pereHme
YPABHEHUM U CUCTEM
YpaBHEHUU

MEX1y BEJIMYMHAMM.
OnucbIBaTh XapakTep U3MEHEHUS OJHOW BEJIMYNHBIB
3aBHCUMOCTH OT U3MEHEHUS JPYTOM.

PacnoznaBaTh BUbI u3yyaembix GyHKuuid. [loka3siBaTh
CXeMaTHYeCKH IOJ0KECHUE HA KOOPAUHATHOMN TIIOCKOCTH
rpaduKoB GyHKIMHA Buaa: y = X4,y =x3,y =vx, y = |x|.
HNcnoab3oBaTh yHKUIMOHAJIBHO-TPaPUUIECKHUE
NMPeACTABJEHMS Ul PELICHUS U UCCIICIOBAHUS YPABHEHUN U
CHUCTEM YPaBHEHUU.

IIpumeHsaTh HU(PPOBBIE PECyPCHI [T IOCTPOCHUS
rpadukoB QyHKIIHIA

[ToBTOpeHue u 06001IeHNE

[ToBTOpEHNE OCHOBHBIX
MOHATUM UMETO0B
KypcoB 7 1 8KJIacCOB,
000011IeHNE 3HAHUI

Bei0upaTh, IPUMEHATDH, OLICHUBATH CIIOCO0bI CPABHEHUS
YKCell, BBIUUCIEHUH, MPeoOpa30oBaHUM BhIpAXKEHUH, pELICHUS
YPABHEHHM.

OcyuecTBJIATE CAMOKOHTPOJIb BBINIOJHIEMBIX JEHCTBUM U
CaMOITPOBEPKY Pe3y/bTaTa BIYMCICHUN, MPE0OPa30BaHMUIA,
[TOCTPOCHUM.

Pemiate 3a1a4u M3 peajibHOM KU3HU, IPUMEHATH
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MaTEeMaTUICCKUE 3HAHUS JIS PEIICHUS 3a/1a4 M3 IPYTUX
MPEAMETOB.

PemiaTh TEKCTOBBIE 3a/1a4H, CPDABHUBATh, BLIOMPATH
Croco0bl PEIICHUA 3a/1a4U

OBUIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

136
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9 KUIACC

JlericTBUTEIIBHBIC YMCIIA

UppalOHAIbHBIC
Yypciia, KOHCYHBIC U
OeCKOHEUHBIE
NeCATUYHbBIC TPOOH.
MHOX€ECTBO
TTEeHCTBUTEIIHLHBIX YHCET;
JIeHCTBUTEIIHLHBIC YHCIIA
KaK OCCKOHEUHEBIC
NECITUUHBIE JPOOH.
B3auMHO 0lHO3HAYHOE
COOTBETCTBHUE MEXTY
MHO>KECTBOM
NIENCTBUTEIIHPHBIX YHCEN
1 MHO>KECTBOM TOYEK
KOOPAWHATHOM MPSIMOM.
CpaBHeHue
TIEUCTBUTCIIBHBIX YHCETI,
apupMeTUIEeCKre

HanmenoBanue pasaena KonnuecTtBo(OCHOBHOE OCHOBHBIE BHJIbI IEATEILHOCTH 00Y4YarOINUXCS
(Tembl) Kypca 4acoB CoZep/KaHUE
Uucna 1 BBIYMCIICHUS. 10 PanyonanbHble uncna,  |[Pa3BMBaTh MpeacTaBJIeHHS O YMCIAX: OT MHOXKECTBA

HATypaJIbHBIX YUCEN O MHOYKECTBA JICCTBUTEIbHBIX YHUCEIL.
O3HAKOMHMTBCS C BO3MOKHOCTBIO MPEICTABICHUS
NMEeHCTBUTENBHOTO YKCIa KaK OCCKOHEUHOM JECATUYHON Ipo0H,
NPUMEHSITD IECATUYHbIE TPUOIKEHHS pallMOHATBHBIX U
MPPALUOHAIBHBIX YHCET.

N300paxaTh ICHCTBUTEIBHBIC YUCIA TOUKAMHU
KOOPAMHATHOM IIPSIMOM.

3anucbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
JTeMCTBUTEIILHBIC UHCIIA.

BbINOJHATH, COUeTasl YCTHbIE U TUCHbMEHHbBIE IPUEMBI,
apudMeTnyecKue AeCTBUSA C PAlMOHAILHBIMU YHUCIIAMU;
HAXOJAUTb 3HAYCHUS CTEIICHEW C LEJIbIMU IMOKA3aTEIsAIMU U
KOPHEH; BBIYUCJIATH 3HAUCHUS YNCIIOBBIX BHIPAKECHUN.
IHosy4yuTs npeacraBjaeHue O 3HAUUMOCTH
TEUCTBUTENILHBIX YHACEII B IPAKTUYECKOU IEATENBHOCTH
YEJIOBEKa.

AHAJIM3MPOBATH M 1eJIATh BBIBOABI O TOYHOCTH
MPUOJIMKEHUS ICHCTBUTEIIBHOTO YHCIIa TIPU PEIICHUN3a/1ay.
OKpYIJIATH JCHCTBUTEIIBHBIE YUCIA, BBINOJIHATH
NMPUKUIKY PE3yJbTaTa BHIYMCICHUN, OLEHKY 3HAUCHUI
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JICUCTBUS

C IIeICTBUTEIbHBIMU
YHMCJIaMU.
[Ipubnnxénnoe
3HAYCHUE BEJIUYUHBI,
TOYHOCTh
MPUOJIMKECHUS.
OkpyrieHue yuces.
[IpuknIKa 1 OLEHKA
pE3yIbTaTOB
BBIUMCIICHUN

YHCIIOBBIX BBIPAKEHUI.
3HAKOMHMTBHCS € UCTOPUEN Pa3BUTHS MAaTEMATUKHU

YpaBHEHHS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
[IEPEMEHHON

22

JIuneniHoe ypaBHEHUE.
Pelnrenne ypaBHEHUH,
CBOIALIMXCS

K JINHCHUHBIM.
KBagpaTHoe
ypaBHEHUE. Perienue
YpaBHEHHUI,
CBOASALIMXCS

K KBaJpaTHBIM.
bukBaaparHsie
YpPaBHEHUS.

[ [pumepsl pelieHus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTEIIEHEU

OcBauBathb, 3alIOMMHATH U IPUMEHATH IPauyecKue
METO/bI IPYU PELICHUH YPABHEHHM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTh 1ebie U IpoOHBIC YypaBHEeHU. Pemarth
JINHEHWHbIE U KBaJIPATHbIC YPABHEHMS, YPABHEHHUS,
CBOASIIUECS K HUM, IPOCTEUIIne JpoOHO-
pallMOHAILHBIC YPABHEHHS.

IIpensaraTh BO3MOXHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
3a1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a1a41
pa3HbIMU CIIOCOOaMHu.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUS MAaTEMATUKHU
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pa3ioKeHUEM Ha
MHOKHUTEIIH.

Pemenue 1poOHO-
paloHaIbHbIX
YPaBHEHUM.

PenieHne TeKCTOBBIX
3a/1a4 are0pandecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cuctembl ypaBHEHUI

22

YpaBHEHUE C JBYMs
[MEPEMEHHBIMU U €rO0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPAaBHEHUNC
NBYMSI IEPEMEHHBIMU U
e€ peuienue. Penenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINHENHOE,a
Npyroe — BTOPOM
CTCIICHMU.

['paduueckas
WHTEpIpeTaIus
CUCTEMBI YPABHEHHUI

C IByMSI IIEPEMEHHBIMU.
Pelienre TeKCTOBBIX

OcBauBaTh U IPUMEHATH [IPUEMBI PEIEHUSI CUCTEMBI

NBYX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YpaBHEHUE HE
SIBJIIETCS JIMHEHHBIM.

Hcnoub3oBaTh QyHKIHOHATBHO-TpadUUIECKHE
MPEICTABICHUA ISl pellleHUs U NCCJIeIOBAHUS YPAaBHEHUIH
CUCTEM.

AHAJIN3UPOBATH TEKCTHI 32/1a4, pelIaTh UX aIreOpanyecKum
CcrIocoOOM: MePeXOAUTH OT CIIOBECHON (HOPMYIUPOBKHU
YCIIOBUS 33/1a4U K ajIreOpanyeckoil MOAEeIUITyTéM COCTaBICHUS
CUCTEMBI YPaBHEHUI; peliaTh COCTABIECHHYIO CUCTEMY
YpaBHEHUI; HHTEPNPETHPOBATH PE3YJIbTaT.

3HAKOMUTBHCH C MCTOPHeEl Pa3BUTHS MaTEMaTUKU
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3aa4 areOpandecKuM
CIocoooM

YpaBHEHHS 1 HEPABEHCTBA. 22 YucnoBble Yurarp, 3aNIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaBeHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCMOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BoinoHATH 1peoOpa3oBaHNs HEPABEHCTB, MCIOJIb30BATH 1S
JIuHelHbIe MpeoOpa3oBaHUs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3zHaBaTh JTMHEHHbBIE U KBaJAPATHBIE HEPABEHCTBA.
C OAHOM nepeMeHHoMn  [PemaTh JIMHEHHbIC HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
VX PEIIEHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOLINAX
CucTemMbl JINHENHBIX KBaJ[paTHOE HEPABEHCTBO, U PENIATh UX; 00CYKAATh
HEPABEHCTB C OJHOU [MOJTy4YE€HHBIE PELICHHUS.
[IEPEMEHHON U UX MN300paxaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPAaBEHCTBHA
peLICHHUE. YUCJIOBOU MPSIMOM, 3aIIMCHIBATH PEIICHUE C IOMOILBIO
KBagpaTHbie CHMBOJIOB.
HEPAaBEHCTBA U NX PemiaTh KBaipaTHbIE HEPABEHCTBA, UCTIOJIb3YS
penieHue. rpaduuecKkre npeacTaBICHUs.
['paduueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELIEHUH
WHTEPHpPETALIHS Pa3IMYHBIX 33]1a4, B TOM YHUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIByMsI
[epEeMEHHBIMU
DOyHKIUA 20 KBangparnunas Pacno3naBaTh BUIBI M3y4aeMbIX (YHKIIHI;,

byHkus, e€ rpadux u
cBoicTBa. [lapabona,
KOOPINHATHI BEPIITHHBI
napadoJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
pacoyiOKeHHe Ha KOOPAUHATHOM ITIOCKOCTH rpaduKoB

k,_y:xz,
X

(Gynkumii Buma:y = kx,y = kx+ b,y =

31




CUMMETPHUH NapadoJIbL.
['paduku GHyHKINIA:

y = kx,

y = kx + Db,
_k

y - o

X

y= X2y =

X%y = Vx,

y = |x[

y = %3,y =/x, Y = | x| B 3aBHCHMOCTH OT 3HAYCHMI
K02(DPUIIMEHTOB; OMMCHIBATh UX CBOWCTRBA.
Pacno3HaBaTh KBaJApaTUUHyIO QYHKIUIO 11O (GOpMYyIIE.
IIpuBOAMTH NPUMEPbI KBaAPATUYHBIX 3aBUCUMOCTEN
W3 peaIbHON KU3HH, (PU3UKHU, TEOMETPHH.

BoisiBASTH 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaApaTHIHON QyHKIMK Yy = ax® + bx + c.

CTpouTh M H300paKaTh cCXeMaTHUYeCKHU rpaPuKu
KBaIpaTUIHBIX (QYHKITUH, 3aJaHHBIX (hOpMYyIaMu BUAA
y=ax’, y=ax?+q,y=a(x +p)3y=ax®+bx+c.
AHAJIU3UPOBATH U MPUMEHSATH CBOMCTBA N3yYECHHBIX
(YHKIAN TSI BIX TTIOCTPOEHUS, B TOM YHCJIE C TIOMOIIIBIO
U(POBBIX PECYPCOB

Yucioseie
IOCJIEI0OBATEIHLHOCTH

22

[lonsiTue yncioBOM
MMOCJIEJOBATCIbHOCTH.
3aganue
MMOCJICI0BATCIbHOCTH
PEKYppPEHTHOM

dhopmyioi u opMyoit

N-ro 4iIeHa.
Apudmernueckas u
reoMeTpuuecKas
[IPOTPECCHUMN.
Dopmyiibl N-TO YIeHa
apupMeTUIEeCKON 1
reOMETPUYECKON

OcBauBaTh U MPUMEHSATH WHICKCHBIC 0003HAYCHHUS,
CTPOUTH peuyeBble BbICKA3BIBAHUS C UCTIOIH30BAHHEM
TEPMHUHOJIOTHH, CBSI3aHHOMN C TIOHSATHEM
MOCTIEIOBATEIBHOCTH.

AHaMU3UpoBaTh PopMyIy N-ro 4jieHa
MOCTICIOBATENBHOCTH UIIN PEKYPPEHTHYIO (GOpMYITy

U BBIYMCJISATH YWICHBI TIOCTIEIOBATEIBHOCTEH, 3aIaHHBIX
ATUMH (HOpMYyTTaMH.

YcTaHaBJAMBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU

MOCJICA0BATCIIbBHOCTHU, €CJIM BBIITMCAHLI IICPBLIC HECKOJIbKOEE

YJICHOB.
PacnoznaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO
MPOTrPECCUM NPHU Pa3HBIX CIIOCO0aX 3a/laHusl.
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[IPOTPECCUIA, CYMMBbI
[EPBBIX N YJICHOB.
MN300pakeHre 4JIeHOB
apuMEeTHIECKON 1
reOMETPUYECKON
[MPOrpeCcCUi TOUKAMU
Ha KOOpJIMHATHOM
[JIOCKOCTH.
JIMHEeHbIN U
SDKCTIIOHCHIIAATIbHBIN
POCT.

CJ10’KHBI€ TPOLIEHTHI

PemaTsh 3a1a4u ¢ ucnosib3oBanueM Gopmys N-ro yieHa
apruPMETHIECKON U TEOMETPUICCKON MPOTPECCUiA, CyMMBI
MEePBBIX N YJICHOB.

M300pakaTh 4iICHBI TOCIEIOBATEIILHOCTH TOYKAMHU

Ha KOOPJMHATHOM MIIOCKOCTH.

PaccmaTpuBaTh npuMepbl MPOLECCOB M SBJICHUM

W3 peaTbHOMN KU3HH, WLTIOCTPUPYIOIINE N3MEHECHUEB
apruPMETUUECKOIN MPOrpeccuu, B TeOMETPUUECKOM
MPOrpeccun; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduIecKH.

PemaTh 3aauM, CBSI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATENbHOCTAMHM, B TOM YHCJIE 3a/1a4U U3 PeaIbHOU
PKU3HU C UCIIOJIb30BAHUEM ITU(PPOBBIX TEXHOJIOT UM
(37IEKTPOHHBIX Ta0JIHII, TPaUIECKOTO KAJTIbKYJISITOpa U T.11.).
Pemathb 3a/1aun Ha CJIOKHBIE TIPOLICHTHI, B TOM YUCIIE 3a7a4l
13 pealibHOW MPAKTUKH (C UCTIOJIb30BAHUEM KaJbKYJIATOPA).
3HAKOMHUTBHCS C HCTOPHEN Pa3BUTHS MaTeMaTUKU

[ToBTOpEeHue, 00001ICHUE,
cucTeMaTu3alus 3HAaHUM

18

Yucuaa u

BbIYMCJIEeHUs (3aIKCh,
CpaBHEHHE, JIEHUCTBUS C
NEUCTBUTEIBHBIMU
JUCJIAMH, YHCI0OBAS
MpsiMast; MPOLICHTHI,
OTHOIIICHUS,
MPOIIOPIIUH;

OnepupoBathb NOHATUSIMM: MHOKECTBO, IOJMHOXECTBO,
orepanyy HaJl MHO)KECTBAMU; MCIIOJIb30BATh IpapuuecKoe
MPEICTABICHUE MHOXKECTB ISl OMCAHUS PEAIBHBIX IPOLIECCOB
W SIBJICHUM, IPU PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX
MPEIMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE

NnelcTBUS, CBSI3AHHbIE ¢ YUCJIAMHU: HATYPAJIBbHOE YUCIIO,
MTPOCTOE U COCTABHOE YHUCJIA, AEIIMMOCTh HATYPaJIbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLICHKA; peIEeHUE
TEKCTOBBIX 3aa4

dUCCII, IIPU3HAKU OCIIMMOCTH, LICJII0C YUCJIO0, MOAYJIb YHCJIA,

apuMEeTUUECKUN KBaIpAaTHBINA KOPEHb.
BbINOJHATH JeiicTBUSI, CPABHMBATH M YIIOPSIA0YUBATH

apuMeTHIECKNM YKCIIa, IPEACTABIATH YUCIIA Ha KOOPAUHATHOMN PSIMOI,
criocodom) OKPYTJIATH YKCIIa; BHIMOJHATH MPHKUIKY H OIIEHKY
pe3ysbTaTa BHIYUCICHU.
Pemiath TeKCTOBBIE 32124 apU(DPMETHIECKUM CTIOCOOOM.
PemaTh npakTHYecKue 3a1a4M, COJICPKaIINe IPOICHTHI,
TTOJTN, YaCTH, BRIPAYKAIOIINE 3aBUCIMOCTH: CKOPOCTh —
BpeMsI — pAacCTOSIHUE, [IeHa — KOJMYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMsi — MPOU3BOJUTEIHLHOCTH TPY/A.
Pa30uparts peanbHbI€ )KU3HEHHBIC CUTYaIIHH,
(hopmMyIMpOBaTH KX Ha S3BIKE MATEMATHKH,
HAXOJUTh pEIlIeHUEe, TPUMEHST MaTeMaTUYECKUI anmnapar,
HHTEPNPETHPOBATH PE3YNIbTAT
AJaredOpanyeckue OnepupoBaTh NOHATHSIMH: CTEIICHb C LIETBIM
BbIPaKeHUS nokasaresieM, apupmMeTuuecKuil KBaJIpaTHbIM KOPEHb,
(mpeobpazoBaHue MHOTOYJICH, ajredpandeckas 1po0b, TOKIAECTBO.
aIre0panyecKux BbINOJHATH OCHOBHBIE IEICTBHS: BBIIOIHATH PACUETHI
BBIpaKEHUH, o (popmynam, mpeoOpa3oBEIBATH IEJbIE, TPOOHO-
NOITyCTHMBIE paIMoHAIbHBIE BRIPAKEHUS U BRIPAKCHHS C KOPHSIMH,
3HAYCHUS ) peann30BbIBaTh Pa3I0KEHUE MHOTOWICHA Ha MHOYKUTEIIHN, B

TOM 4YHUCJIC C UCIIOJIb30BAHHNCM (I)OpMYJI Pa3HOCTH
KBa/JIpaTOB U KBa/IpaTa CYMMBI U Pa3HOCTHU; HAXOAUTH
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NTOITYCTUMBIE 3HAYEHUS IEPEMEHHBIX JI1 JPOOHO-
PaLMOHAJIBHBIX BBIPAXKEHUN, KOPHEH.

MopeanpoBaTh ¢ IOMOILBIO (POPMYIT peanbHbIE POLECCHI
U SIBJIICHUSA

DyHKUMH
(moctpoeHue,
CBOMCTBA U3y4YEHHBIX
dynxumii;
rpaduueckoe pelieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMHU . QYHKIUSA, TpadUK QyHKIUH,
HyNTW QYHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,
MPOMEXYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJbILIEE U
HauMeEHblIee 3HaYeHUs! (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYK/1aTh CBONCTBA
byHKIUN, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATUSIMHU . TIPSIMasi IPONOPLIUOHAIBHOCTD,
oOpaTHasi MPONOPLUUOHAIBHOCTD, TUHEHHAS PYHKIU,
KBaJpaTuyHas QyHKIMs, mapadona, runepooa.
HNcnoab3oBaTh rpaguku U1l ONPEAEIECHUS CBOKCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, ISl PEIICHHUS 3a]1a4 U3 IPYTHUX
Y4e€OHBIX IPEIMETOB U PEATbHOMN KU3HU; MOJAEJIMPOBATH

C MIOMOUIbIO TpaUKOB peanbHbIE MPOIECCHI U SABJIECHUS.
Bripaxarh ¢GopMy1aMu 3aBUCUMOCTH MEXy BEIMYNHAMHA

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

35







