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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0pa30BaHUs: OHA 0OeCTIeYNBAET U3YUCHUE IPYTUX JTUCHUIUINH, KAK €CTECTBEHHO-
HAay4yHOro, TaK W TyMaHUTApHOIO LHUKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM KU3HU. Pa3BuTHe y 00yUarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXONKACHUM W CYHIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HayKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE U OOIIECTBE, POJIM MaTEMaTHYECKOrO MOJCIMPOBAHHS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX AJIs aJalTalud B COBPEMEHHOM LU(POBOM
obOmectBe. M3yuyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CHIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JEMCTBHSI M BBIBOBI,
(dopMynnpoBath yTBEp)KAeHU. OCBOEHUE Kypca aaredpbl 00ecieunBaeT pa3BuTe
JOTHYECKOTO MBIIUICHUSI OOYYarolIMXCS: OHM HCIHOJB3YIOT JCAyKTUBHBIE W
UHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETU3aIHio, abCTparupoBanue u
aHanoruto. OOyuenume  anrebpe  mpeanoyiaraeT  3HAYMTEIBHBIH  O00BEM
CaMOCTOSITEJIBHOM  JIEATEIbBHOCTH  O0Yy4aroluuxcs, IO03TOMY CaMOCTOSITEIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esaTeIbHOCTHOrO MPUHIMIA 00yYEeHHUS.

B ctpykType nporpammsl yaeOHOTo Kypca «AnreOpay 1151 OCHOBHOI'O OOIIIEro
00pa30BaHUs OCHOBHOE MECTO 3aHHUMAIOT COAEpPKATeIbHO-METOANYECKUE JTNHUU:
«Yucna ¥ BBIYUCICHUA», «AJreOpanyecKkue BBIPAXKECHHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVMHUM pa3BUBACTCS Ha NPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOAEUCTBYS €
JpYyTMMH €ro JHHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca oOydaromuMmcs
INPUXOJUTCS JOTHUYECKH PaCCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YECKOro o0pa3oBaHUsl U CIOCOOCTBYIOIIME OBIAJEHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHuecKoro s3eika. CopepxaTenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapAKTED.

Conmepxxanne nuHUHM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW JJis
JAJIbHENIIEr0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOydaroUIuxcs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TMOJIH30BATHCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCle HAa YpPOBHE OCHOBHOTO 00IIEro obpazoBaHus
CBSI3aHO C PAalMOHAIBHBIMM M HMPPALUOHAIBHBIMM YHCIAMM, (POpMHpOBaAHHEM
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MPEJICTABICHNUI O IEHCTBUTEIILHOM YHCIIe. 3aBeplIeHIE OCBOSHUS YUCIOBOM JTMHUN
OTHECEHO K CpeHeMY 001IeMy 00pa30BaHHUIO.

CopneprxkaHue AByX anredpandeckux JMHUN — « AJreOpanyecKkre BhIpaXKeHUs»
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Yy OOYyUarOLIMXCS
MaTeMaTHYECKOTO amnmapara, HEOOXOAMMOTOo JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEKHBIX PEMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3zoBaHMsl y4eOHbI MaTepHall TPYNIIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaXEHUI. Ajiredpa JAEMOHCTPUPYET 3HAYCHHE MAaTEMAaTHKU Kak S3bIKa s
INOCTPOEHUS MaTeMaTHYEeCKHX MOJEeJeil, OmucaHusi NPOLECCOB U  SBICHUN
peanbHOro Mupa. B 3anaun o0yueHus ainredpe BXOAST TaKKe AajbHEIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIICHHSI, HEOOXOIUMOTO0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca
uHPOpPMAaTUKHA, W  OBJAJCHUE HABBIKAMU  JCAYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Coneprkanne QyHKIIMOHATHHO-TPA(UIECKON JIMHUY HAIIEJICHO Ha MONTYYCHHE
00y4aroMMUCs 3HAaHUM O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOAENTn
JUIS OTIMCAHUS M UCCIIeI0OBaHUS pa3HOOOPA3HBIX MTPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiectse. M3yuenue maTepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUaIOIINXCSl YMEHUS
UCIOJIb30BaTh pa3jMyYHble BbIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauuecKkue, BHOCUT BKJIaa B (popMUpOBaHUE
NPEICTaBICHUNA O POJIM MATEMATHKH B PA3BUTHU [IUBUIIN3AIIUU U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kkijaccax wu3ydaercs y4eOHBIA Kypc
«Anrebdpa», KOTOPbIM BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COAEepKaHUS:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKIIHI.

Ha u3yuyenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 vaca B Hegento), B 9 kiacce
— 102 gaca (3 yaca B He/IeIIO).
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COAEPKXAHME OBYUYEHUSA
7 KUIIACC

Yucjia ¥ BBIYUCTICHUA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, NIEPEXO] OT OJHOW (POpMBI 3amucu
npobeit k apyroil. IloHsiTMe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHE,
yHOOpSAIOYMBAHUE  pPALMOHAIBHBIX 4ucel. Apu]MeTHYecKue JEeUCTBUS C
palrOHAIbHBIMU YKCIIaMU. Pelienne 3amad u3 pealbHOW NPAKTUKW HA 4acTH, Ha
JpooOw.

CreneHb ¢ HaTypajbHBIM IIOKa3aTejeM: ONpeJesieHrue, IMpeoOdpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENEICHMs], 3alUCh 00MbIIMX uncen. [IponeHTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLICHTHI, PEILICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

IIpuMeHeHne NOPU3HAKOB  JEIMMOCTH, PA3JO0KEHUE HAa  MHOXKUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4Yucle TpsiMas W oOpaTHas
IIPONOPLIHOHAIBHOCTH.

AnredOpanveckue BbIPAKEHUS

IlepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTUMBIe
3Ha4YEeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
(dopmyiibl. Beruncienus no gopmynam. IlpeodbpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXK/IECTBEHHO pAaBHbIE BBIPAKEHMs, MpaBWIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, MPaBUIa PACKPBITUS CKOOOK U MPUBEIECHUS TTOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYyPAJIBHBIM [I0KA3aTEJIEM.

Opnounens! 1 MHOrowieHsl. CteneHp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOYJIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOrO4JIEHOB Ha
MHOYKUTEJIN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHMs, IpaBujia IpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OIHOM NEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHHUE JIMHENHBIX ypaBHEeHUH. COCTaBlIEHNE YPAaBHEHUM 110 YCIOBUIO
3a7a4u. Pelienne TeKCTOBBIX 3a71a4 € MOMOILBIO YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C JBYMs NEPEMEHHBIMH U ero rpaguk. Cucrema IByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIEpeMEHHBbIMU. PelieHue cucreM ypaBHEHUH
criocoboM moacTaHoOBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TIOMOIIIbIO CUCTEM
YpPaBHEHUH.

DOyHKIUU
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KoopaunaTta Touku Ha npsitMoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, oc OX u Oy. AGcuucca u opauHaTa
TOYKHU HA KOOPJIMHATHOM 11ockocTh. [IpuMepsl rpadukoB, 3aaHHBIX (HOPMYJIaMU.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GyHKImm.
CroiictBa pynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk ynkuum y = [X|.
['paduueckoe perieHre JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YpaBHEHHI.

8 KUIACC

Yuciia ¥ BBIYUCTICHUA

KBagpatueiii kopeHb u3 uwncna. [loHsitue 00 wuppanmoHAIBHOM YHCIIE.
JlecsiTuunble TpUOIMKEHUST UpPALIMOHANBHBIX ynces. CBolcTBa apuMeTHIeCcKuX
KBa/IPAaTHBIX KOPHEW U UX PUMEHEHHE K MTPEoOpPa30BaHUI0 YUCIIOBBIX BBIPAKEHUI
Y BBIUHUCJICHUAM. J|eHCTBUTEIIbHBIE YUCIIA.

CreneHb C LEnbIM MOKazaTenaeM U €€ cBoiicTBa. CTaHaapTHAS 3alUCh YUCIA.

AnredOpanveckue BbIPAKEHUS

KBazapaTHblil TpEXUIIEH, pa3IoKEHHE KBAAPATHOIO TPEXWIEHA HA MHOKUTEIU.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoit poOwu.
CnoxeHue, BbBIYUTAHHUE, YMHOXEHUE, [IEJICHHE alreOpandeckux ApoOer.
PanronanbHble BBIpaXXEHHUS U UX TpeoOpa30BaHuE.

YpaBHeHUs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyJsia KOpHEN KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM W KBaJApPaTHBIM.
[Tpocreiimne ApoOHO-pallMOHATIBHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalys ypaBHEHUH ¢ IByMSI IEPEMEHHBIMH U CHCTEM
JVHENHBIX ypPaBHEHUW C JABYMsI NE€pEeMEHHbIMHU. lIpumMepsl pelieHus cucrem
HEJIMHENHBIX YPaBHEHUH C IByMs [I€PEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1au aareOpandeckuM CiocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynxuuu. OOIaCTh ONpPEAEIICHNUS U MHOKECTBO 3HAYEHU N (PYHKIUU.
CrnocoObl 3ajaHus PyHKIUH.

I'padpux ¢ynkuuu. YUrenuwe coilcTB ¢yHkuuu no €€ rpaduxy. IIpumepsr
rpaukoB QYHKIMMA, OTPAKAIOIIKUX PEATIbHBIE TIPOLIECCHI.

OyHKIUY, OMNUCHIBAIOIIME TPSIMYI0 M OOpaTHYK MPONOPLHOHATIbHBIE
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.
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9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbIe YKCIIa, UppallMOHATBHBIC YHCIIa, KOHEYHBIE M OCCKOHEUHBIC
JeCATUYHbIE APpoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKYy MHOKECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBHUTENIbHBIX 4HCEN, apU(PMETUYECKUE JEUCTBHUS C
JIEUCTBUTEIbHBIMH YHCIIAMU.

Pasmepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JUIMTEIBHOCTh IMPOIECCOB B
OKPY>KarOIIEM MHpE.

[IpubnmxEHHOE 3HaUCHNE BEIMYUHBI, TOYHOCTh NpUOIMKeHus. OKpyTieHHe
yucell. [Ipuknika u oeHka pe3yabTaToB BIUYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHNM, CBOAAIINXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOISIIMXCS K KBaJPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YypaBHEHUN. PelieHue TEKCTOBBIX 3ajady
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U ero rpaduk. PemeHue cuctem AByX
JIMHENHBIX YPaBHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIByX YpaBHEHU,
OJTHO W3 KOTOPBIX JHUHEHHOE, a Japyroe — BTOpou cTemeHHu. [ paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIBYMS [IEPEMEHHBIMU.

Perenue TeKCTOBBIX 3a/1a4 anre0Opandeckum crocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajnpartHeie HepaBeHCTBaA.
['paduueckas wHTEepHperanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

DOyHKUNHA

KBanpatuunas ¢ynkuus, e€ rpaduxk u cBoicrsa. I[lapabona, KoopauHaThI
BEPIINHBI 1apadoJIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

Ipaduxu dynxmmit: y = kx, y = kx + b, y = k/x, y = x3,y =X, y = x| , 1 nx
CBOMCTBA.

YucsioBbIe MOCJIEI0BATEILHOCTH U NIPOrPecCUm

[loHAaTHE YKCIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHHe MOCIEI0BATEIbHOCTH
peEKyppeHTHOH (opmMysoi u popmyIioi N-ro wieHa.

Apudmernueckas U reoMerpudeckas mnporpeccur. @opMynbl N-ro 4ieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

CrpaHuua 6 ns3 19



N300paxkeHne 4YICHOB apHU(PMETUYECKOH MU T€OMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHUHUAIBHBINA POCT.
CnoxHBIE TIPOLIEHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yrTCs:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K NPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSM  POCCUHCKHMX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTHYECKOW HIKOJbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEN IpaKAaHMHA U peaju3ali ero
npaB, TMPEJICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUSA
pPa3IUYHBIX CTPYKTYp, SABJIEHUH, MPOIEAYp IPakJaHCKOro oOliecTBa (Hampumep,
BBIOOPEI, OTPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCEIICHUM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUsS Ha TMPOTSDKCHWHM BCEH JKU3HU IS YCHENHOW TpodeccHoHambHOM
NESATEIbHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpPOM U
MOCTPOEHUEM MHJMBUIYATbHOM TPAEKTOPUU 00pa30BaHMS M )KM3HEHHBIX MJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTHIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aad, PEHICHUH, pacCyX JACHUI, YMEHHUIO BUIETh
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI0 IO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPHUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMYeCKON HayKu Kak cdepbl ueIoBEeYECKOil
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS LMBWIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOW KYJbTypOW Kak CpeACTBOM
MO3HAHWS MHpPA, OBJAJECHHUEM IMPOCTEUIIMMH HABBIKAMU HCCIEI0BATEIbCKON
NEATENBHOCTH;

6) ¢usuyeckoe Bocnuranue, GopMHPOBaAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOJyYHusi:
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FOTOBHOCTBIO MPHUMEHITh MATEMAaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (3I0pOBOE  MUTAHUE,
cOQTAaHCUPOBAHHBI PEXUM 3aHATHUM W OTJbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAaKOI0 K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpHMEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JUISl PELICHUS 33/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KaIOIIEH Cpeibl, TUIAHUPOBAHUS MMOCTYIIKOB U OLIEHKHU
WX BO3MOXHBIX MMOCJEACTBUI IS OKPYIKaIOIEel cpefibl, 0CO3HAHUEM TI100aTbHOTO
XapakKTepa AKOJOTUUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) apanranusa K M3MEHSIIUMCS YCJIOBHSM COUMAJIBHOM U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM UUCIIE
YMEHHE YUYUTHCS Yy JIPYyTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCIE
bopMyIMpPOBaTh UJIEH, TIOHITHS, TUIIOTE3bl 00 O0BEKTaX U SIBJICHUSX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIMTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEp, KOPPEKTUPOBATh
MPUHAMAEMbIe pEIIeHUs] W JeWCTBHUSA, (OPMYJIHMPOBATh U OIEHHWBATh PHUCKH U
MOCJIEACTBUSA, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS
ba3oBbie jornyeckue 1eucTBus:

e BBUBJIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA MATEMATHUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIIECHUH MEXIYy NOHATUSAMH, (POPMYIUPOBATH
ONPENECTICHUS MIOHSTHUH, YCTaHABIINBATh CYIIECTBEHHBIN MpU3HAK
KJaccu(UKauy, OCHOBaHUS HJsi OO0OOLIEHUS M CpPaBHEHHUSA, KPUTEPHUHU
MPOBOJMMOIO aHAIIN3A;

e BOCIPUHUMATb, dbopMyIupoBaThH u npeoOpa3oBbIBaTh CYXKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, CIMHUYHbBIC, YACTHBIE U O0IIHe, YCIOBHBIC,

e BBUIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
¢dakTax, MaHHBIX, HAOIOJACHUIX W YTBEPXKIACHUSIX, MPEAiaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e Ji€NIaTh BBIBOALI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;
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pa30upaTh JOKa3aTelbCTBA MAaTEMaTUYECKHX YTBEPXKACHUN (IpsMble U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIOXHBIE JIOKa3aTesIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BEICTPAUBATh apIyMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIOCO0 peleHrs yueOHOM 3a7aut (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peunieHus, BbpIOMpaTh HaumOoJee NOAXOMSIIIHUA € YYETOM CaMOCTOSITENIBHO
BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKue AeCTBUA.

WCIIOIb30BaTh BOMPOCHI KaK HCCIEI0BATCIbCKUN HWHCTPYMEHT TIO3HAHMS,
dbopmMyIupoBaTh  BOMPOCHI, (UKCUPYIOIIHME MPOTHBOpEUYHe, MpoodsemMy,
CaMOCTOSATENILHO YCTAaHABIWBATh MCKOMOE W JaHHOE, (JOpMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UIUIO, MHEHHUE;

IPOBOJMTh IO  CaMOCTOATEIIBHO  COCTABJICHHOMY IUIAHY  HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJBIIIOE HCCIIEAOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTU4YeCKOro 00bhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;
CaMOCTOATENFHO (opMyIHpoBaTh OOOOIIEHUS W BBIBOJLI 10 PE3yIbTaTaMm
NPOBEAEHHOTO HAOIOJACHUS, HCCISIOBAaHUs, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE IMIpoIlecca, a TakKe BBIJIBUTATH
MPEATNOJIOAKEHHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pa6ora c nndopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh W WM3OBITOYHOCTh HWH(POPMAIMH, JTAHHBIX,
HEOOXOMUMBIX JIJIsl PEIICHUs 3aa4H;

BbIOWMpaTh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATh W  HHTEPIPETHPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABICHHUSI,;

BEIOMpATh GOopMy MpeACTaBICHUS HHPOPMAIIUK ¥ WILTIOCTPUPOBATH PEIIacMbIe
3a/layu CXeMaMH, TuarpaMmMamMu, HHOU rpauKkoi U MX KOMOUHAIIMSIMU;
OIICHMBATh HANEKHOCTh HHGDOpPMAIMM TIO KPUTEPHSIM, TIPEIIOKCHHBIM
YUHTEIIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSTEILHO.

KoMMyHMKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe HeiiCTBUS:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBHM C YCIOBHUSIMHU H
HeJsMHU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M NMMCBMEHHBIX TEKCTax, AaBaTh MOSICHEHUS IO XOAY pelIeHUs 3ajauu,
KOMMEHTHUPOBATh MOJyYEHHBINA PE3YIbTAT;

B XoJle OOCYyXJEeHHs 3aJaBaTh BOIPOCHl MO CYILIECTBY OOCYXIaeMOW TEMBlI,
npoOJeMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh HJAEH, HALEJICHHbIE Ha IOUCK
pELIEHMS, COIOCTABIATh CBOM CYXKIEHUS C CYKICHUSMH JIPYTMX YYaCTHHKOB
nuanora, oOHapy>XKMBaTh Pa3JIMyUe U CXOACTBO MO3ULIUNA, B KOPPEKTHOH popme
(bopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;
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e TIPEACTABISTH PE3YNbTATHl PEIICHUS 3a/Jadd, SKCICPUMEHTA, HMCCICIOBAHUS,
IPOEKTa, CaMOCTOATEILHO BBHIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3a1ad
IIPE3EHTAIMN U OCOOEHHOCTEH ayIuTOpHUU;

e I[IOHUMATh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW WM WHAUBUIYAJIbHON
pabOTHI IPH PEIICHUHN YUYEOHBIX MAaTEMAaTHICCKUX 3a71aY;

e TMPUHUMATH IICJIb COBMECTHON JEATEIHHOCTH, IUIAHHUPOBATH OPTraHU3AINIO
COBMECTHOI paboOThl, pacnpeaensTh BUAbl pad0T, JOroOBapHBaThCsA, 00CYXKAATh
IPOIIECC U Pe3yJIbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHX JTIOJICH;

e yYacTBOBaTh B TPYMIOBBIX GopMax paboTel (0OCYKIeHUS, OOMEH MHEHUSIMHU,
MO3rOBbI€ IITYPMbl M JAPYTHE), BBIIOJHATH CBOIO YacTb palbOThl H
KOOPJIMHUPOBATh CBOM JCUCTBHUS C JAPYTUMHU UYJICHAMH KOMAaHJbBI, OIEHUBATH
KauyeCTBO CBOETO BKJIJIa B OOIINI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YUeOHbIE 1€l CTBUSA
Camoopranu3amnus:

e CaMOCTOSITEIIBHO COCTABJISITH IUIaH, AITOPUTM PEIICHUS 3a7a4u (MU €TO YacTh),
BBIOMpATH CIIOCO0 penieHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH BApUAHTHI PEIICHHUM C
y4€TOM HOBOU MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

e BIIAQJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca W pe3yibTaTa
peIIeHs MaTeEMaTUIECKOH 3a1a4H;

e TMpPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IMpPH PEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATH COOTBETCTBUE pe3yJbTaTa NEATCILHOCTH IOCTABICHHON IETu M
YCIOBUSIM, OOBSCHATh TPHUYUHBI JOCTWIKEHUS WU HEAOCTHIKEHUS eI,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
K xonuy oOydenuss B 7 kJjacce oOydYarolMiicsi MOMYYUT CIIEAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:
Yuciia 1 BBIYUCTICHUA
BrITioNiHATh, coYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apudmeTruecKue

JEUCTBUSA C pallMOHAIbHBIMU YUCIIAMH.

HaxomuTe 3HAYeHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHSATH pPa3HOOOpa3HBIC

CHIOCOOBI ¥ MPUEMBI BBIUYMCIICHUSI 3HAYCHUI JTPOOHBIX BBIPAKECHUMA, COMEPIKAIINX

OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.
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[lepexoauTh OT 0fHOM (OPMBI 3aMHMCH YUCEN K JAPYyroM (mpeoOpa3oBbIBATH
JECTUYHYIO TpOOb B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHCYHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAAOYMBATH PALIUOHAIIbHBIC YUCIIA.

OKpyrisaTe yucia.

BBINONHATS NPUKHUIKY U OLEHKY PE3yJIbTaTa BRIYUCICHHUM, OLIEHKY 3HAaYCHUU
YUCJIOBBIX BBIPAKECHHUW. BBINOIHATH NEUCTBHSI CO CTENEHSAMU C HATypajlbHbIMU
ITOKA3aTEIISIMH.

[IpuMeHATh NPU3HAKYU JAEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPalbHbIX
YHUCEN.

Pematb mpakTHKO-OPMEHTHUPOBAHHBIE 3aJa4Y, CBSI3aHHBIE C OTHOILUIECHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, HIPOLEHTaMH, WHTEPHPETHPOBATH
pe3ynbTaThl peIIEHUs 3a7a4 ¢ YYETOM OrpaHUYCHMI, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredOpanveckue BbIPAKECHUS

Hcnonb30BaTh alire0OpanyecKyro TEPMUHOIOTUIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHUS Y4EeOHOTO MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHUM NPHU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoInonHaTh peodpa3oBaHus 11€JI0T0 BEIPAXKEHHS] B MHOTOWIEH TPUBEICHUEM
MOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXEHUE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOYJIEH, IPUMEHSTh (POPMYJIbI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENS, TPYIIIUPOBKU CIaraeMbiX, IPUMEHEHUS
dbopMyTT COKpaIEHHOTO YMHOKEHUS.

[TpumensaTs npeoOpa3zoBaHKsi MHOTOUYICHOB JUIsl PELICHHs Pa3IMYHbIX 3ajad
U3 MaTEMAaTHKHU, CMEKHBIX IPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHbIMU IOKA3aTEJSIMU IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOW IMEPEMEHHOWN, NMPUMEHSS NpaBHIIA
[Iepexo/ia OT UCXOJHOTO YPAaBHEHUs K PaBHOCHIBHOMY eMy. [IpoBepsarts, ABiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METO bl IPHU PEIICHUN JIMHEWHBIX YPaBHEHUMN U UX
CUCTEM.

[TonbGupare mnpumepsl Map 4YHUCEIN, SBIAIOIIMXCS pPEIICHUEM JIMHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.
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CtpouTh B KOOPJAMHATHOM IJIOCKOCTH I'paUK JIMHEHHOrO YPABHEHUS C IBYMsI
MEPEMEHHBIMH, TTOJIB3YSCh TPaPUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YPAaBHEHUN C JBYMsSI IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBnarh W peuiarh JHMHEWHOE YPABHEHHE WM CHCTEMY JIMHEUHBIX
YPaBHEHHM MO YCIOBHIO 33J]a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYy4YECHHBIM pe3yJIbTar.

DOyHKUNHA

N3o0paxkaTh Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbL, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJIaHHBIM KOOpJMHATaM,
CTpouTh Tpaduku TuHEHHBIX GyHKUIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, pACCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb,
MPOU3BOJIUTEILHOCTD, BpeMsi, 00bEM paOOTHI.

HaxonuTe 3HaueHne QPyHKITMHN 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cocod MpeAcTaBlICHUs W aHalW3a WH(OpMaIuw,
U3BJICKATh U UHTEPIIPETUPOBATh HH(OPMAITUIO U3 TPaPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHuy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOMYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTICHUA

Hcnonp30BaTh HaydaJbHbBIE MPEACTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
quces IJi1 CPAaBHEHUS, OKPYTJICHUSI ¥ BBIUUCICHUM, N300pakaTh NEUCTBUTEIbHbBIC
YyCiia TOYKaMU Ha KOOPAWHATHOM MIPSMOM.

[IpumensaTe moHsTHE apudMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJB3YS MPU HEOOXOAMMOCTH KAJIbKYJSITOP, BBIMOIHATH
npeoOpa3oBaHUsl BBIPAXKEHUM, COACP)KAIUX KBaJApPaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anmucy OOJIBIIMX U MaJIbIX YHCEN C MOMOIIBIO JAECATUYHBIX
JIpobeit u crenenei uncna 10.

AuredpanyecKue BbIPpaKEeHUA

[IpyMEHATP TOHATHE CTENEHUW C LEJNbIM IOKa3aTEeNeM, BBIIOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIEHHU C 1IeJIBIM MTOKa3aTeIeM.

BbINOAHATH TOXKAECTBEHHBIE MPEO0Opa30BaHuUs PallMOHATIBHBIX BIPAKEHUN Ha
OCHOBE TPaBUJI JICUCTBUI HA/l MHOTOYWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknagpiBaTh KBaJpaTHbIN TPEXUIEH HA MHOKUTEIIN.
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[IpuMeHsTh peoOpa3oBaHUs BRIPAKECHU ISl pEIICHUS Pa3IUYHbIX 3374 U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHENHbIE, KBaJIpaTHBIE YPaBHEHUS U PallMOHAJIbHBIC YPAaBHEHUS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MpPOCTEHIINE UCCIICIOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJI€ ¢ TPUMEHEHUEM T'papUUECKUX MpeACTaBICHUN (yCTaHABINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npoyee).

[lepexoauth OT CIOBECHON (HOPMYIMPOBKU 3ajadu K €€ anreOpanyecKoiu
MOJIEIA C TIOMOIIBK) COCTABIICHUS YPABHEHUS WJIM CHCTEMBl YpPaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJIYYEHHbIN PE3yJbTar.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIsl CDABHEHUS, OLIEHKH, PEIATh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uyeCcKyto
WJUTFOCTPALIMIO MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUNHA

[ToHumaTe ¥ KCHONB30BaTh (DYHKIIMOHAIBHBIE TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPEACNITh 3HaU€HHE (YHKIMH MO 3HAYCHUIO
apryMeHTa, ONPEAeNIATh CBOMCTBA (PYHKIIUHU 1O €€ rpaduKy.

Crpoutb rpaduku 351eMeHTapHBIX (YHKIMA BUIA:

y=k/x,y =x2,y=x3,y = ||, y =X, OIICBIBATH CBOHCTBA YHCIIOBOM ()yHKIIAH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOydYaromiuiics MOJYYUT CIEIyIONTUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIBHBIC U UPPALlMOHATIBHBIE YHUCIIA.

BrimonHaTh apudMeTuuecKkue ASHCTBUS C PAIMOHAILHBIMU YUCIIAMU, COYeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIOJIHATh BBIYMCICHUS C MPPALMOHAJIbHBIMU
YUCJIaMHU.

HaxoauTe 3HaueHNs CTENEHEN C LIENBbIMU [TOKA3aTENSIMHU U KOPHEH, BBIUYNCIATD
3HAYECHUS] YUCIIOBBIX BBIPAYKECHUM.

OKpyrJisiTh JEUCTBUTEIBHBIE YHUCIA, BBINOJIHATh MNPUKHUAKY pe3yJbTara
BBIUNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUU.

YpaBHeHUs U HEPABEHCTBA

Petiath nuHelHbIC ¥ KBAJIpaTHBIC YPAaBHEHUS, YPABHEHUS, CBOISIIIIUECS K HUM,
pocTelne APOOHO-PAlIMOHAIIBHBIE YPABHEHHUS.

Pemiath cucrtembl JIBYX JIMHEWHBIX YpPAaBHEHUN C JABYMS MEPEMEHHBIMU H
CUCTEMBI JBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPABHEHHUE HE SIBISETCA JINHEHBIM.
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Pemiath TEKCTOBbIE 3ajauM alreOpauvdeckuM Crnoco0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh MpOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBIeHU (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUUN PEIICHHS, €CIIU UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeElHbICE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelieHrne HEPaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, U300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATH PEIICHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a]1a4.

DyHKIUU

Pacno3naBath (yHKIMM U3y4YeHHBIX BHJIOB. [loka3bpiBaTh cXeMaTHYECKU

pacIioyio’KeHNe Ha KOOPAMHATHON TTIOCKOCTH IpadukoB GyHKIui Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U u300pakaTh CXEMaTHYECKU TpaduKu KBAJAPATUUHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPAaTUUHBIX (QYHKIUH 10 UX rpaduKam.

Pacnio3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (HopmyJsie, TPUBOAUTH HPUMEPHI
KBaJIpAaTUYHBIX QYHKIUI U3 peaTbHON )KU3HU, PU3UKU, TEOMETPHUH.

Yuci10BbIe MOCTEAOBATEIbLHOCTH U IIPOTPEeCCHH

Pacnio3HaBaTh apu(p)MEeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU PAZHBIX
crioco0ax 3adaHusl.

BbINONHATE  BBIUKCIAEHMST C HUCHOJb30BaHUMEM (OpMysn N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MTPOTPECCHil, CYMMBbI IEPBBIX N YIEHOB.

N300pakaTh wieHbl IOCIEIOBATEIbHOCTH TOYKAMH Ha KOOPIWHATHON
IIJIOCKOCTH.

Pemarp 3amauM, CBA3aHHBIE C YHCIOBBIMM IIOCJIENOBATEIBHOCTSIMHU, B TOM
YuClIe 33J1a4d U3 PEeAIbHOM JKU3HU (C MCIOJIb30BAHUEM KaJBKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
No HaunmenoBanue pasjaeios u Kourtpo MpaxkTna
n/m  TeM NpPOrpaMMbl Bcero JIbHbIE ecKHe

padoTbl padoThI

Yucna ¥ BLIYHUCIIEHUS.
PanmonansHbie uncia

2 Anrebpanyeckue BbIpaXeHUS 32 1

Koopaunats! u rpaduxu.

3 24 1
OyHKIIT
4 VYpaBHEeHUS U HEPABEHCTBA 25 1
5 [ToBTOpeHME U 0000MICHUE 6 1
OBUIEE KOJIMYECTBO YACOB 102 5 0

I10 ITIPOTPAMME

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTe/ibH
ble pecypchbl

bubnnoreka
LHOK
https://m.edsoo.ru
[7f415b90
bubnuoreka
HOK
https://m.edsoo.ru
[7f415b90
bubnnoreka
HOK
https://m.edsoo.ru
[7f415b90
bubnuoreka
HOK
https://m.edsoo.ru
[7f415b90

bubnuoreka
HOK
https://m.edsoo.ru
[7f415b90
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8 KVIACC

Ne
n/
n

HaumvenoBanu KoaunuecTrBo 4acoB

€ pa3aejioB u
TEM

Bcer

0
NPOrpaMmblI

Anrebpandeck
HC BBIPAKCHMUA. 15
Anrebpanyecka

s Ipo0OBb.

Yucma n

BBIYMCIIEHHSL.

CreneHs ¢ 7
HENIBIM

MoKa3aTejieM

Anrebpanyeck
Y€ BBIPAKEHHUS.
KBagpartHslit
TPEXUIICH

Yucna n

BBIYMCIICHHUS. 15
KBagpatHeie
KOPHH
YpaBHeHUA U
HEPaBEHCTBA. 15
KBagpartueie

YpaBHEHHUS

YpaBHeHuUs U
HEPaBEHCTBA. 13
Cucremsl

ypaBHEHUH

YpaBHeHus U
HEpaBEHCTBA. 12
HepasencrBa
DyHKIMUY.

OcHOBHbIE 5}
MOHSITUS

DyHKIUY.

YucnoBbie 9
byHKINHA

Kontpoasubl  IIpakTuecku

JJIeKTPOHHBIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIE

pecypcebl

bubmuoreka [{OK
https://m.edsoo.ru/7f417a
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417a
f8

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f417a
f8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417a
f8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417a
f8

bubmuoreka [{OK
https://m.edsoo.ru/7f417a
f8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417a
f8

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f417a
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417a
f8
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IToBTOpEHNME U bubnunorexa LIOK

10 6 1 https://m.edsoo.ru/7f417a
000011IEHNE P
OBLIEE
KOJIMYECTBO
0
YACOB I1O 102 S
ITPOIT'PAMME
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9 KUIACC

o HaumenoBan KoumuecTBo 4acoB DJICKTPOHHBIE
" me paziesioB (uudposbie)
n/ Bcer Konrpoabn  Ilpakruyeck
U TeM o0pa3oBaTejbHbIe
n 0 ble padoThI ue padoTbl
NMPOrpamMmblI pecypcsl
KBagpatuunas 22 2
1 byHKIUSA
YpaBHeHus u 17 1
but6mmoreka [JOK
HepaBeHCTBA
2 OO https://m.edsoo.ru/7f41
g } 9dos
TIEpEMEHHOM
VYpaBHeHus U 19 1
but6mmoreka [JOK
HEepaBEHCTBA C
3 VA https://m.edsoo.ru/7f41
ABYM 9d08
MIePEeMECHHBIMU
Apudmernuec 18 2
Kast u bubnuoreka [JOK
4 reoMeTpuUecKa https://m.edsoo.ru/7f41
s IPOTPECCUU 9d08
IToBTOpEeHME 26 1 bubnmnorexa [JOK
S https://m.edsoo.ru/7f41
9do8
OBILIEE
KOJIMYECTBO
102 7 0
YACOB I10
[MPOT'PAMME
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