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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sIBIIsIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIET0 00pa30BaHUS:
OHa o0ecrevynBaeT M3y4eHHE IPYTHuX AUCIHIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK H
TYMaHUTapHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS MPOIOJIKEHHsI 00pa30BaHUs U B
MOBCEIHEBHON KM3HHU. Pa3BuTue y 0Oy4alomuXcs HAyYHBIX MPEJICTAaBICHUNH O
MPOUCXOXKJIEHUH U CYIIHOCTU aireOpandyeckux aOCTpakiuii, crnocode OTpakeHHs
MaTeMaTUYECKOW HAyKOW SBICHMM W TIPOILIECCOB B MPUPOAE M OOIEeCTBE, pPOJIU
MaTEeMaTHYECKOTO MOJICIMPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS U KAueCTB MBIILICHUS, HEOOXOAUMBIX ISt
ajanTaiyy B COBpeMEHHOM LU@poBoM obOiectBe. M3yueHue anreOpsl obecrieunBacT
pa3BuUTHE yMeHHUsi HAOI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOH
JEHCTBUSL W BBIBONBI, (OpMyIupoBaTh yTBepkacHUs. OcCBoeHHE Kypca anreOpsl
o0ecrieunBaeT pa3BUTHUE JIOTUYECKOTO MBIIUICHUS OOYYalOUIUXCSA: OHU HCIOJIB3YIOT
JNENYKTUBHbIE M HWHIYKTHBHBIE pAcCyXJEHUS, OO0OOIIEHHE U KOHKPETHU3ALHIO,
abctparupoBanue 1 aHajoruto. OOydeHue anreOpe npeanonaraeT 3HaYuTeNbHbIN 00bEM
CaMOCTOSITENIEHON JEATETbHOCTH OOYYarOIIMXCsl, TOITOMY CAMOCTOSITETLHOE PEIICHHE
3a/1ay SBISETCS peann3auuei AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AnreOpa» sl OCHOBHOTO OOUIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUM:
«Ywncna v BBIYUCICHUD), « ATITe0panuecKre BIPAKEHU», « Y pAaBHEHUS U HEPABEHCTBAY,
«Dynakuny. Kaxmas u3 3TUX coaepKaTelbHO-METOANYECKUX JTUHUN pa3BUBAaeTCA Ha
NPOTSHKEHUH TPEX JIET M3yYeHUs! Kypca, B3aUMOJICHCTBYSI C IPYTUMH €ro JHUHUSIMHA. B
X0JIe U3Y4YEeHHs] y4eOHOro Kypca OOydyaroluMCsl MPUXOAUTCS JIOTHUECKU PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK. B CBsI3u ¢ 3TUM B mOporpammy
yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHUKH, TPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3zjefiax MaTeMaTH4YeCKOro o0pa3oBaHUS M CIIOCOOCTBYIOIIHE
OBJIQZICHUIO OOYyYaIOUIMMUCS OCHOB YHHMBEPCAJIbHOIO MaTEMaTHYECKOro s3bIKa.
ConepxaTeIbHON U CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOTo Kypca «Anredpay sSBISIeTCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne muHUN «YUWcha ¥ BEIYMCICHUS CIIY’)KUT OCHOBOM IS AaJIbHEHIIIETO
U3YYCHUS MAaTEeMaTUKH, CIOCOOCTBYET pAa3BUTHIO y OOYYaroOmIMXCs JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BATHCS  aNTOPUTMaMHU, a TaKkKe
NpUOOPETEHUIO TMPAKTUYECKHX HABBIKOB, HEOOXOJUMBIX Ui TMOBCEIHEBHOM >KU3HHU.
Pa3BuTue MoHATHS O 4YKCIIE HA YPOBHE OCHOBHOIO OOIIEro O0pa3oBaHUsl CBSA3AHO C
paIoHaIbHBIMU U MpPPAIlMOHATIBHBIMU YHCIIaMHU, (OPMUPOBAHUEM TPEICTABICHUN O
JEHCTBUTEILHOM YHUCIIe. 3aBEpIICHHE OCBOCHHUS YHCIOBOW JIMHUN OTHECEHO K CPETHEMY
o01ieMy 00pa3oBaHUIO.



Copnepxkanue OBYX anreOpandecKux JIMHUN — «Anre0pandeckue BBIPOKESHUSD» U
«YpaBHEHHSI U HEPABEHCTBAa» CHOCOOCTBYeT (HOPMHUPOBAHHUIO Yy OOYyYarOIIMXCs
MaTeMaTHYECKOTO armnapara, HeoOX0IUMOT0 JJIsl PEIICHHUS 33/1a4 MaTEMaTHKHU, CMEKHBIX
NPEIMETOB WM TPaKTUKO-OPUCHTHPOBAHHBIX 3aaad. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHMs YI€OHBI MaTepwal TPYMIHUPYETCsS BOKPYT PAllMOHAIBHBIX BBIPAKCHHIA.
Anre6pa [EeMOHCTpUPYET 3HAYCHHE MAaTeMaTUKH KakK s3blKa JJI1 TOCTPOCHHS
MaTeMaTHYECKUX MOJIENIeH, OMMCaHUs MPOILIECCOB U SIBICHUHN peaidbHOro Mupa. B 3amaun
oOyueHus anredpe BXOIAT TaKXKe JalbHEHIIIee pa3BUTHE AITOPUTMHYECKOTO MBIIIIICHHS,
HEOOXOJMMOr0, B YACTHOCTH, JUIsl OCBOCHHUSA Kypca HWH(POPMATHKH, W OBIAJCHHE
HaBbIKAMHU JICAYKTHBHBIX paccykiaeHuil. [IpeoOpa3oBaHne CHUMBOJIBHBIX (OpM
CIIOCOOCTBYET  Pa3BUTHIO BOOOpaKEHHS, CIIOCOOHOCTEH K  MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanve (QyHKIMOHATBHO-TpAhUUECKON JIMHUM HAIICJICHO Ha TMOJydYeHUe
OOyYarONIMMUCS 3HaHUW O (PYHKIUSAX KaK BaKHEHIIEW MaTeMaTU4eCKOW MOJAENH JJis
ONKCAaHUSI W WCCIENOBaHUS Pa3HOOOPA3HBIX IMPOILIECCOB W SBJICHUM B MTPUPOJE U
oOmecTtBe. M3ydyeHne Marepuana CrocoOCTBYET PAa3BUTHIO Y OOYYaIOIIMXCA YMEHHS
WCTIONIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIa] B (GOPMUPOBAHKE MPECTABICHUN O POIH
MaTEeMaTHKHU B Pa3BUTHH IUBUIIU3AIIUN U KYJIbTYPHI.

CornacHo yuyeOHOMY MIIaHy B 7-9 Kilaccax u3ydaercs yuyeOHbI Kypc «AnreOpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIC pas3enbl coaepkanus: «Yucma u
BBIUHCIICHUS», «AJreOpandeckue BBIpAKEHUS», «YPaBHEHUS ¢ HEPaBEHCTBAY,
«DYHKIUW.

Ha usyuenue yaeOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezenmo), B 8 kinacce — 102 ygaca (3 yaca B Henenmo), B 9 kinacce — 102 yaca
(3 gaca B HezenIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yucaa v BIYMCICHUA

Jpobu 0OBIKHOBEHHBIE U JIECATUUHBIEC, IEPEX0]] OT OJHOM (HOPMBI 3amucu Apodeit
K apyrou. lloHsTne panMOHAIBHOrO 4YHUCHA, 3alUCh, CPABHEHUWE, YNOPSIAOYMBAHUE
palMoOHaIbHBIX uKced. ApU(METUUYECKHE JAEUCTBUSA C palMOHAIbHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peanbHON NPAaKTUKK HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaldbHBIM TIOKa3aTeleM: OMpeAesieHue, MpeoOpa3oBaHUe
BBIPQXEHUI Ha OCHOBE OMNpeAeNeHUs, 3amuch Oonpmmx yucen. [IporeHTsl, 3amuch
IPOLIEHTOB B BHJE ApOOM W ApoOH B BHUAE MPOIEHTOB. TpU OCHOBHBIE 3aJayd Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

IIprMeHeHne NPU3HAKOB ACIMMOCTH, Pa3JIOKEHUE HA MHOMKUTENIM HATypabHBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IPONOPLHOHATBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YUCIOBOEC 3HAYEHUE BBIPAXKEHUS C IIEpEeMEHHOM. JlomycTuMble
3Ha4YeHUA NepeMeHHbIX. [IpencraBiieHHEe 3aBUCUMOCTH MEXKIY BEIMYMHAMU B BHJIE
dopmynbl. Beruucnenns no dopmynam. IIpeoOpazoBaHrne OYKBEHHBIX BBIPAXEHHI,
TOXKJIECTBEHHO PaBHBIE BBIPAKEHUS, PAaBUJIa IPEOOPa30BaHUs CYMM M MPOU3BEIICHUM,
IpaBUJIa PACKPBITUSI CKOOOK Y MPUBEACHUSI TOAOOHBIX CIIaraeMblIX.

CBoJliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

Opnowrensl n MHOrowieHsl. CrenmeHb MHOrowieHa. CllOkKeHWe, BBIYWTAHUE,
YMHOXXEHHE€ MHOTOWIECHOB. POPMYJIBI COKPAIIEHHOTO YMHOXKEHUSA: KBAaJIpaT CyMMBbI H
kBagpaT paszHocth. DopMyna pa3HOCTH KBAAparoB. PasiiokeHWe MHOTOYIEHOB Ha
MHOKUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHMs, IpaBuia MpeoOpa3oBaHUS ypaBHEHMS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JInHenHoe ypaBHEHHUE C OJHOM IEPEMEHHOM, YU CIIO KOPHEUN JIMHEMHOTO YPaBHEHU,
peuieHrne JIMHEMHBIX YypaBHEHUN. (COCTaBIE€HHE YpPaBHEHUW IO YCIOBHIO 3aJayH.
Pemienne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHE C JByMsI MEepeMEHHbIMU M ero rpadpuk. CucremMa IBYyX
JIMHENHBIX YpaBHEHUH C IByMs NIEpeMEHHBbIMU. Pelienne cucteM ypaBHEHUH criocoOoM
IIOACTAaHOBKH. I IpuMeps! pelennst TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopaunara Toukm Ha npsmoirl. UucioBele mpoMexyTku. PaccTrosiHne Mexay
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.



[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. Abcuucca u opArHATAa TOYKU
Ha KOOpAMHATHOM MiockocTu. [Ipumepsl rpadukos, 3amanHbix Gopmynamu. UrteHue
rpadukoB peanbHbIx 3aBucumocteil. [lonarue ¢pynknuu. 'padux ¢pynkmuu. CBoiicTBa
bynkiuii. Juneitnas yukuus, e€ rpaduk. I'paduk ¢ynkumm y = |X|. I'padudeckoe
pEIIEHUE TUHEHHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHCHUU.

8 KVIACC

Yuciia 1 BbIYMCICHUS

KBanpartuslit kopens u3 uncia. [loastue 00 uppanuonaabHoM yncie. JlecsiTuanble
OpUOIMKEHUST HUppalMOHAIBbHBIX uucen. CBoicTBa apu(MeTHYecKuX KBaJpaTHBIX
KOpPHEW M UX NPUMEHEHUE K NPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIUUCICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

CrerneHb ¢ LenabIM IMOKa3aTeneM U €€ cBoicTa. CTaHmapTHAs 3alKCh YNCIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpanyeckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoi 1podu. CioxeHue,
BBIYMTAHNE, yMHOXKEHUE, JIeTIEHUE anreOpanyeckux apooei. ParimoHanbHble BbIpaKeHUS
U uX npeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmyia KOpHEH KBaJapaTHOro ypaBHeHHs. Teopema
Buera. Pemienne ypaBHeHMM, CBOOAIIMXCS K JMHEWMHBIM M KBajapaTHbIM. [Ipocrelimme
JTpOOHO-palMOHAIbHbBIEC YPaBHEHUS.

['padrueckass uHTEpOpeTalMsi YpaBHEHUH C JABYMsI MEPEMEHHBIMHU U CHCTEM
JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU. [ [pMepsI pelieHuss CUCTEM HETMHENHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4u alredpanyeckum crocoooM.

HuciioBele HEPABEHCTBA U MX CBOWCTBA. HEpaBEHCTBO C OJHOW IEPEMEHHOM.
PaBHOCMIBHOCTH HEPABEHCTB. JINHEHBIE HEPABEHCTBA C OOHOM NepeMeHHONU. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkuuu. O6macTb onpeneneHuss U MHOXKECTBO 3HAUCHHUH (PYHKIUU.
CriocoOsbI 3amanus QyHKITHIA.

['padux dpynkuun. Yrenue cBorictB PpyHkIuu no e€ rpaduxy. [Ipumepsr rpadukos
GyHKIHMH, OTpa)xarouX peajbHbIe MPOLECCHI.

OyHKIMY, ONKCHIBAIOIIME TPSIMYI0 W OOpaTHYI0  MPONOPUUOHAIbHBIC
3aBHCHMOCTH, UX rpadukn. OyHkumn Y = X2, y = x3, y = VX, y=|x|. Ipaduaeckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHUM.



9 KUIIACC

Yucia v BbIYMCICHUS

PannonanpHbpie 4Kclia, HppalMOHAIBHBIE 4YHCJIA, KOHEYHbIE U OECKOHEUYHBIC
JeCATUYHBIE TpoOU. MHOXECTBO EHCTBUTENBHBIX YUCEN, IEUCTBUTEIIbHBIE YHCIIa KaK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOYKECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU IPSMOM.

CpaBHeHHE  JCHUCTBUTEIBHBIX  4YHCEN, apuMeTHUecKue  JIeUCTBUS  C
JEWCTBUTEIbHBIMU YUCIAMU.

Pa3smepsl 0OBEKTOB  OKpYKAlOUIErO0 MHpa, IJIUTEIBHOCTH MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubmmk€HHOE 3HAYEHHE BEIWYHHBI, TOYHOCTh MpHOMmkeHus. OKpyricHue
yucen. [Ipyuknaka u onieHKa pe3ysbTaToB BEIYUCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PenieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOIAIIUXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs YpaBHEHUM TPETbEM M YETBEPTOU
CTEIICHEH pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX —3aaay
anreOpanyeckuM METOIOM.

VYpaBHEeHUE C AByMs NEpPEMEHHbIMU M €ro rpaduk. PemieHne cucteM IBYyX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU. PellleHre CUCTEM IBYX YPABHEHUM, OHO
U3 KOTOPBIX JMHEHHOE, a JIpyroe — BTOpoi cremeHu. I 'paduueckas uHTEpIpeTaIUs
CUCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMH.

Pellienrie TEKCTOBBIX 3aj1a4 aNreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. Pemenne cucrem
JMHENHBIX HEPABEHCTB C OJHOM nepeMeHHoi. KBanpaTHsie HepaBeHcTBa. [ paduueckas
WHTEPIIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKIUU

KBanpatuunas ¢pynkuus, e€ rpadux u cBoiictpa. [lapabosia, KoopIUHATHI BEPIITUHEI
napaboJibl, 0Ch CAMMETPHH 1TapadoJIbI.

I'paduxu dyuxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = || , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MIPOrPEeCcCUm

[loHATHE YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro yjeHa.

Apudmernueckass W reomeTpuueckas mnporpeccuud. PopMynbl N-TO  4jieHa
apu(PpMETUIECKON 1 TeOMETPHUUECKOU MPOTPECCUI, CYMMBI MTEPBBIX N YJICHOB.



N300paxeHne 4ieHOB apu(PMETUUECKON U TEOMETPHUECKOM MPOrpecCcuii TOUKaMu
Ha KOOpPJIWHATHOW TUIOCKOCTH. JIMHEHHBIA W HKCHOHEHUHMANbHBIA POCT. CI0XKHBIE
MIPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJabTAaThl OCBOCHHS MPOTpaMMBbl Y4eOHOTO Kypca «Anredpay
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHIICKONM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUSM POCCUHMCKHX MAaTEMaTUKOB U POCCUUCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3THX JIOCTH)KEHHI B APYIMX HayKax M
MPUKIAJAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN rpakJIaHNHA U PEaTU3alMK €ro Mpas,
NPEACTABICHUEM O MATeMAaTHYEeCKMX OCHOBax ()YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYP, SIBIICHUH, IPOLIETyp TPaXkIaHCKOIro o01iecTBa (HapuMep, BIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO ATHUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHMM HAyKH, OCO3HAaHHMEM BaXHOCTH MOPAJIbHO-3THYECKHUX
MPUHIIUIIOB B IESITEIIBHOCTH YYEHOTO;

3) TpyAoOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHMM IPAKTHYECKUX  3a1ad
MaTE€MaTUYeCKOM  HANPAaBICHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha MPOTSIKEHUHM BCEM JKU3HU [UIsl YCNEIHOM MpoQecCHOHATbHON
NEATEIbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBUIYaJIbHOM TPACKTOPUU OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K  OMOLIMOHAJBbHOMY M 3CTETHUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCcKUX OOBEKTOB, 3a/Jad, pEIICHUW, pPacCyKIECHUH, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalMEN B IE€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX [TPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl YENOBEKa, NPHUPOABI M OOIIECTBa,
NOHMMAHUEM MAaTeMaTHYeCKOW HayKH Kak cepbl YeI0BEUECKOU JesITeIbHOCTH, STAalloB
e€ pa3BUTUS M 3HAYUMOCTU JUISl PA3BUTHUS [MBUJIM3ALMU, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU H MaTreMaTH4YeCKOW KyJIbTypOll Kak CpeACTBOM TIO3HAHHS MUpa,
OBJIaJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON AESATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMuUpPOBaHME KYJbTYPbI 310POBbA H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



TOTOBHOCTBIO IPUMEHSITh MAaTEMATUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10POBBA,
BEJICHUS 3/I0POBOTO 00pa3a *KU3HU (3I0pPOBOE MUTAHUE, COANIAHCUPOBAHHBIM PEKUM
3aHATUHN U OT/BIXA, peryysgpHas puuveckas akTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HABBIKA
pedrekcun, MpU3HAHUEM CBOEro IMpaBa Ha OIMIMOKY M Takoro »e IpaBa Jpyroro
4eJI0BEKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpUEHTalUuel Ha MPUMEHEHHE MATEMaTUYECKUX 3HAHUU Ui peleHUs 3aj1ad B
00J1aCTU COXPaHHOCTHU OKPYKAIOIIEH Cpefbl, MJIAHUPOBAHUS MOCTYIKOB M OLEHKU HX
BO3MOXKHBIX TIOCHEACTBUN ISl OKpYXAroUlell Cpelpl, OCO3HAHUEM TIJI00AJIBHOrO
XapakTepa dKOJIOTMYECKUX MPoOJIeM U MyTe UX pelIeHMs;

8) aganTanus K U3MEHSIOIMMCSH YCJIOBUAM COUMAJIBbHON U IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSM B YCIOBHSIX HEONPEIEIEHHOCTH, OBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO IEATEIbHOCTb, B TOM YHCIIE YMEHHE
YUUTBCS Y APYTUX JHOJAEH, MpuoOpeTaTh B COBMECTHOM N€ATEIbHOCTU HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIMMOCTBIO B JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YuCie (OPMYIUPOBATH
UJIEH, MOHATHUS, TUIIOTE3bl 00 00BEKTAX U SBJICHHUAX, B TOM YHCJIE paHEEe HEU3BECTHBIX,
0CO3HaBaTh J1e(ULUTHl COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYALIMIO KaK BbI30B, TPEOYIOIIHNI KOHTPMED, KOPPEKTUPOBATH MIPUHUMAEMBIE PEILICHHUS
U JericTBUsA, (POPMYJIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Bba3oBble Jiornyeckue 1eiicTBHA:
BBISIBIIATH M XAPAKTEPU30BATh CYILIECTBEHHBIC MPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXIy TMOHITUSIMH, (POpMyIUPOBATH

ONpeneNieHUs]  TOHATUM,  YCTaHaBIMBAaTh  CYIIECTBEHHBIM  TNpHU3HAK
KIaccu(uKanuy, OCHOBaHUS JJisi OO0OOIIEHUS H CPaBHEHUS, KPHUTEPUU
IPOBOAUMOIO aHAJIN3a;

— BOCIPUHHMATh,  (GOPMYIUpOBaTH W  TPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEpIUTENbHBIC U OTPHUIIATENbHBIC, AMHUYHBIC, YaCTHBIC U 00IIKe, YCIOBHBIC;

— BBIBIIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUUS B
¢dakTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKACHUAX, MpeAjiaratb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

— JlefaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JACAyKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHHUH, YMO3AKITIOUEHUH TI0 aHAIOTHH;



pa3dupaTh OOKAa3aTENbCTBA MATEMATUYECKUX YTBEP)KIEHUU (TpsIMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECJOKHBIE JOKAa3aTeJIbCTBA
MaTeMaTH4eCKUX (PaKTOB, BEICTPAUBATh ApTYMEHTAIUIO, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;
BbIOMpaTh CLIOCOO perieHns yueOHOoH 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HauOOJee NOAXOMAIIUNA C YYETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).
Ba3oBnle ucciieqoBarebLCKue 1eiCTBUSA.
UCIIOJIB30BaTh BOIIPOCHI KAk MCCIEIOBATEIbCKUM HMHCTPYMEHT II03HAHMS,
(GopMynupoBaTh  BONPOCHL, (UKCHUPYIOLIME MPOTHBOpPEYHE, MpodiIemy,
CaMOCTOSITENIFHO yCTaHABIMBATh MCKOMOE M JaHHOE, (hOPMUPOBATh TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHHUE;
IIPOBOJUTE IO  CAMOCTOSITEJIBHO  COCTaBJICHHOMY IIJIaHY  HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE HCCIIEIOBAaHUE I10 YCTAaHOBJIEHUIO OCOOEHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (OpMYJIUPOBAaTH OOOOIIEHUS] U BBIBOJBI IO pe3ysibTaTaM
NPOBENEHHOIO HAONIOACHUS, MCCIEIOBAaHUSA, OLIEHUBAaTh JOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;
IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpPoOlLlecca, a TakKe BBIIBUIaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.
Pabora ¢ unpopmaumeii:
BBISBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTh HMH(OpPMALMM, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a1a4u;
BbIOMpaTh, AHAJU3UPOBATH, CUCTEMATU3UPOBATH U  UHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS,
BbIOMpATh (OpMY MpEACTaBICHUS HHPOPMALIMU U WLTIOCTPUPOBATH pelIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALMSIMU;
OLICHMBAaTh HAAE&KHOCTh HHGOpPMALMKM 1O KPUTEPUAM, MPEAJIOKEHHBIM
yUHUTENEM MU CHOPMYITHUPOBAHHBIM CAMOCTOSTEINIBHO.
KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUSA:
BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HEeJSIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)kaThb CBOIO TOYKY 3pEHHS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PELIEHUs 3aauH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;
B X0Jle OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBl,
npo0JyieMbl, pelraeMol 3aJayd, BBICKA3bIBaTh WJEH, HAIllCJICHHBIE Ha IOMCK
pELIEHMS], CONOCTABIIATh CBOM CYXKIECHHS C CYXICHHSIMHU JIPYTUX YYAaCTHUKOB
Janora, 0OHapy>KMBaTh pa3IuiKe U CXOACTBO MO3ULUH, B KOPPEKTHOU popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;
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— TPEACTaBIATh PE3yJbTaThl PEIICHUS 33a/Ja4yd, SKCIEPHUMEHTa, HCCIIEAOBAHMUSA,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpATh (hOpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
NPE3eHTALUU U 0COOCHHOCTEN ayTMTOPUH;

— TOHMMAaTh W HCIMOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIUBUIYAIbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

— TpPUHUMATh 1ElIb COBMECTHOH JESITeNbHOCTH, IUIAHUPOBATH OpPraHU3aAIUIO
COBMECTHOM padoThl, pacrpeaessaTh BUAbl padboT, J10roBapuBaThCs, 0OCYK1aTh
MpOoLIeCC U PE3YNIbTAT PA0O0ThI, 00001ATh MHEHUS HECKOJIBKUX JIOJICH;

— y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CYXaAeHHUS, OOMEH MHECHUSIMH,

MO3rOBBI€ IITYPMbl M JPYTHUE), BBINOJIHATH CBOIO YacTb pabOThl H

KOOPAMHUPOBATh CBOM ACHCTBHS C APYTMMH Yi€HAMH KOMAaHIbI, OILICHUBAThH

Ka4yeCTBO CBOETO BKJIa/1a B OOLIMI MPOAYKT IO KPUTEPHIM, CPOPMYITUPOBAHHBIM

y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryjsiTuBHbIC YHUBepCaJIbHbIe y4eOHbIe 1eiicCTBUSA

Camoopranusamnus:

CaMOCTOSITENTFHO COCTABIIATH TUIAH, AJITOPUTM PEIICHUS 3a/1a4u (WM €ro 4acTh),

BBIOMPATh CIIOCOO pEelIeHus ¢ YYETOM MMEIOIIMXCA PECYPCOB U COOCTBEHHBIX

BO3MOXKHOCTEH, apryMEHTUpPOBaThb U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C

y4€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJIEKT:

— BJAAETh CNOCOOAMHM CaMONPOBEPKHU, CAMOKOHTPOJIS Mpoliecca W pe3yJbTaTa
pelIeHns MaTeMaTHIeCKON 3a1auu;

— TpeABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB,
HalICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

— OIEHMBATh COOTBETCTBUE pE3yjibTaTa ACATEIbHOCTH TOCTAaBICHHOW IENTH U
YCIOBUSIM, OOBACHATh MNPUYUHBI JIOCTHXKEHUS WM HE JOCTHIKEHMS LEH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kiaacce 00yJarouuics MoayyuT CASAYIOIMNE PeIMETHbBIE
pEe3yJIbTATHI:

Yucia v BBIYUCICHUSA

BrinonHsaTh, coueTast yCTHbIC U MUChbMEHHbBIE TPUEMBI, apu(METHIECKUE TCHCTBUS
C PallMOHAIBHBIMU YHCIIAMMU.

HaxonuTh 3HaYeHHS YHCIIOBBIX BBIPAXKEHUHN, TPUMEHATH Pa3HOOOPa3HbBIE CITOCOOBI
U NpUEMBI BBIYUCIICHUS 3HAYEHUN NPOOHBIX BBIpAXKEHUH, COJEepKaIIUX OOBIKHOBEHHbIC
U JIECATUYHBIE JPOOH.
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[lepexonuTe OT OAHOW (OPMBI 3alMUCU YHUCEN K Apyro (mpeoOpa3oBHIBATH
JECATHUUHYIO IpOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B YAaCTHOCTU B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHHBaTh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YNCIIA.

OKpyrasaTh yncIIa.

BBINONHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIYMCICHUMN, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUN. BBINOMHATE AEUCTBHS CO CTENEHSAMU C HATypaJIbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHATh NPU3HAKU JEIUMMOCTH, PA3J0KEHUE Ha MHOXXUTEIU HATypaJbHBIX
YHCEJL.

Pemats npakTHKO-OpUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOLICHUEM BEJINYHH,
IIPONOPLUHMOHAIBHOCTBI)  BEJIMYMH, MPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTATHI
pelLIeHUs 3a4a4 ¢ Y4ETOM OIrpaHUYECHUN, CBA3AHHBIX CO CBOMCTBAMM PAaCCMAaTPUBAEMBIX
OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb30oBaTh anredOpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, PUMEHATH €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHaia.

Haxoguts 3HaueHuss OYKBEHHBIX BBIPAKEHUM TMpU 3aJaHHBIX 3HAUYEHHUAX
IIEPEMEHHBIX.

BoInonHATh 1peoOpa3oBaHMs LENOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINOIHATE yMHOXKEHHE OJHOYICHA HA MHOIOYIEH U MHOT'OYJIEHA Ha MHOTOYJIEH,
OPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI M KBaJpara pa3HOCTH.

OCyIIEeCTBIATh Pa3IOKEHNE MHOTOYJIEHOB HA MHOKHATEIH C TIOMOLIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOMKUTENS, TPYNIUPOBKU CIIAraeMbIX, NpUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOKECHUS.

[TpumensTh npeoOpa3zoBaHUsI MHOTOYJICHOB JJIsi PEIICHUs Pa3IM4YHbIX 33Jad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM € HATypAJbHBIMM IIOKA3aTeISIMU TS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHeliHbIE YpaBHEHUS C OJJTHOU ITIEPEMEHHON, TPUMEHSS IPaBUJIA ITEPEX0/1a
OT MCXOJIHOI'O0 YpPaBHEHHUsS K PaBHOCWIBHOMY eMy. lIpoBepsaTs, ABIsSeTCA JIM 4YHMCIIO
KOpPHEM YpaBHECHMUSI.

[IpumensaTe rpaduyeckue METOIbl MPU PEUICHUU JIUHEHHBIX ypaBHEHUH U HUX
CUCTEM.

[TonGupate mpuMepsl ap Yuced, ABISIOIUXCS PEIICHUEM JTUHEHHOTO YpaBHEHHUS
C ABYMS IIEPEMEHHBIMHU.
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CTpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JMHEHHOTO ypaBHEHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YSACH TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHHS YPABHEHHUS.

PemaTe crucTembl ABYX JIMHEWHBIX YPABHEHUH € IBYMsI IEPEMEHHBIMU, B TOM YHUCJIE
rpaduyecK.

CocTaBisaTh U pemaTh JUHEHHOE YPAaBHEHNUE WA CUCTEMY JIMHEWHBIX YPAaBHEHUI
[0 YCJIOBUIO 33aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4yu
IIOJTyYEHHBIN PE3yJIbTaT.

DOyHKIMHA

N300paxkath Ha KOOPJMHATHOM MPSAMOW TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpPBaJbl, 3alHCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTmeuaTh B KOOPAUHATHOM TUIOCKOCTH TOYKH 110 3aJaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceBaTh C MOMOIIBI0 (GYHKIUN U3BECTHBIE 3aBUCUMOCTH MEX]y BEITUUMHAMU:
CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHHe PYHKIIMU 110 3HAYEHUIO €€ apryMEHTAa.

[Tonumate rpaduueckuid crnocod NPEACTaBICHUS W aHaidu3a HWHGPOpMaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATh MH(POpMALMIO U3 TpadUKOB PEAbHBIX IPOLECCOB U
3aBUCHMOCTEM.

K xoHny oOyuenus B 8 kiacce o0y4yaromuics MoayyuT CAEAYIOIMHE IPEeIMETHbBIE
pe3yibTaThl:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HayaldbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEIN
JUIsl CpaBHEHMS, OKPYIJICHHMSI M BBIYMCIEHUM, W300pa)kaTh IEHCTBUTENbHBIE YHMCIIaA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[TpumeHsTh MOHATHE apUPMETHUYECKOrO  KBAJpPaTHOIO KOPHS, HaXOIUTh
KBaJIpaTHbIE KOpPHHM, HCIOJbB3ysl TPH HEOOXOIUMOCTH KaJbKyJATOpP, BBINOJHATD
npeoOpa3oBaHus BBIPAXKEHUM, cCOIepKallluX KBaJpaTHbIE KOPHH, HUCIOJb3Ysl CBOMCTBA
KOpHEH.

Hcnonb30BaTh 3aMCH OOJIBIIMX U MAJIBIX YHCEI C MMOMOIIBIO AECITUYHBIX APOOEit
u creneneit uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsATh TOHATHE CTETIEHU C LEIbIM [TOKa3aTeJIeM, BBIIOJIHATH MPe0Opa30BaAHMS
BBIPAKEHUM, COAEPKALINX CTETIEHH C LEIBIM MOKA3aTEIEM.

BBITIONHATE TOXKIECTBEHHBIE TMPEOOpPA30BAHMS PAITMOHATBHBIX BBIPAKCHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJICHAMH U ajre0panyecKuMu ApoOsSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIH.
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[IpumeHsaTh TpeoOpa3oBaHUsT BBIPAKEHUW NI PEUICHUS PAa3IUYHBIX 3a7ad U3
MAaTEMATHKH, CMEKHBIX MTPEJIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemlare nuHElHBIE, KBaJgpaTHbIE YPaBHEHUS U PpALMOHAIbHBIE YpaBHEHMS,
CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIENOBAHUSA YPAaBHEHUN U CUCTEM YPaBHEHHUM, B TOM
Yucjie ¢ TpUMEHEHHWEM TpaduuecKux MpeacTaBlieHuid (yCTaHABIMBATh, WMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U MpoYee).

[lepexoauTh OT c10BECHOU (HOPMYITUPOBKH 3a]1a4H K €€ alireOpanyecKkoi MOJIeIH C
MIOMONIBI0 COCTABJICHUSI YPABHEHUSI WM CHCTEMBbl YPaBHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN PE3YJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLICHKH, pelIaTh
JMHENHBIE HEPAaBEHCTBA C OJHOW NMEPEMEHHOM W WX CHUCTEMBI, JaBaTh IpadruecKyro
WJUTIOCTPALI0 MHOYKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHuMaTh YW UCHONB30BaTh (PYHKIMOHAJIBHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O3HAUCHMS), OMPEACNsITh 3HaueHue (YHKIUU 1O 3HAYCHUIO
apryMeHTa, OlpeeiaTh CBOMCTBA (PYHKIUH 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y =k/X,y =x2,y=x3,y =|x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON (DYHKIIHH IO
e€ rpaduky.

K xoH1y oOyuenus B 9 kiaacce o0y4yaromuics MoiayyuT CAEAYIOIIHNE IPEeIMETHbBIE
pEe3yJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinonuate apudmeTudyeckue ASHCTBHUS C PAMOHAIBHBIMM YHUCIAMHU, COYeTas
YCTHbIE W TUCHMEHHBIE MPUEMBI, BBINOJHITh BBIUYMCICHUS C HPPALUOHATBHBIMU
YU CJIaMHU.

Haxonute 3HaueHUs CTENEHEN C LEJIBIMHU IOKAa3aTeIs MU U KOPHEU, BBIUHUCIISTH
3HAYEHHS YUCITIOBBIX BBIPAKECHUMU.

OKpyriarh  JEUCTBUTENBHBIC YWCHA, BBINOJHATh MNPUKUJIKY  PE3yJbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHelHbIe U KBaJApaTHbIC YpaBHEHUS, YPABHEHUS, CBOJSIIMECS K HHM,
pocTeHIme ApoOHO-paAIIMOHATBHBIC YPABHEHUS.

Pemiath cuctembl 1ByX JTUHEUHBIX YPABHEHUM C JIByMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISECTCS JIMHEIHBIM.

Pemate TekcTOBBIE 3aaun anreOpandecKuM CIOCOOOM C MOMOIIBIO COCTABIICHHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUU C JBYMS IEPEMEHHBIMHU.
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[IpoBOAUTE MPOCTENIINE UCCIENOBAHUSA YPAaBHEHUN U CUCTEM YPaBHEHHUM, B TOM
YHuclie C MPUMEHEHHEeM TpaduiyecKuX NpeaCcTaBiIeHUN (yCTaHAaBIMBaTh, WUMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemars nuHeiiHbIe HEPABEHCTBA, KBaApAaTHbIE HEPABEHCTBA, N300PaKaTh PELLICHUE
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3alIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cuCTEMBl JMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBaJJpaTHOE HEPABEHCTBO, M300paXaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHMCIIOBOM
IIPSIMOIA, 3aIIUCBIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN PA3IUYHbIX 337a4.

DOyHKIMHA

Pacno3snaBate (QyHKIMHM UW3y4eHHBIX BHUAOB. [loKa3piBaTh CXEMAaTUYECKU

PacrojoKeHUE Ha KOOPAMHATHOM IJIOCKOCTH rpaduKkoB GyHKIMiA Buaa: Y = kX, y = kx +
b,y =kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHiI
K09 GHUIIMEHTOB, ONMMMCHIBATH CBOMCTBA (DYHKITUH.

Crpoute M wu300pakaTb CXEMaTHUECKU TIpaQUKU KBAaIApaTUYHBIX (YHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTe KBajpaTUYHYI0 (QYHKUHIO 1O (QopMmylie, TPUBOAUTH NPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOTPECCHH

Pacno3HaBaTh apuMETHUUECKYI0 M T'€OMETPUUECKYIO IMPOTPECCUU MPH Pa3HbIX
crioco0ax 3aJjaHus.

BbINONHATH BBIYUCIIEHHS ¢ UCTIOJBb30BaHUEM (POpMYIT N-ro WieHa apuPpMeTHIeCKOn
Y TEOMETPUYECKOM ITPOTPECCHI, CYMMBI ITEPBBIX N YIICHOB.

N300paxaTh 4iI€HbI MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHOMN TJIOCKOCTH.

Pemate 3agaun, CBSI3aHHBIE C YHCIOBBIMHM IOCJIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3aJlayy U3 peaIbHOM KHU3HHM (C UCTIOJIb30BAaHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTUI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

KoanyecTBo 4acoB

Ne dueKkTpoHHbIe (LU (POBbHIE)
HanmeHoBaHMe pa3/1eJioB U TeM MPOrpaMMbl KoHTpoJbHbIe IMpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Ywncna u BerarciaeHus. PanmonansHbIe Yncaa 25 1 bubmmorexa LOK
- el https://m.edsoo.ru/7f415b90
bubnuoreka HOK
2 AnreOpanyeckue BhIpaKEHUS 27 1 hitps://m.eds00.ru/7f415690
bubnuoreka HOK
3 20 1
¥ PABHCHHUS H HEPaBCHCTBA https://m.edsoo.ru/7f415b90
bubnmmoreka HOK
4 K . D 24 1
0OpAMHATHL 1 rpaduicH. Pymiciy https://m.edsoo.ru/7f415b90
bubnuoreka HOK
IT 1
S OBTOpEHHE 1 0000meHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[MPOT'PAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne | HammeHoBaHue pasnesion " TeM (undposbie)
IpakTuyeckue
/I | IPOrpaMMbl Bcero KoHTpoJibHbIE padoThI o0pa3oBaTe/bHbIE
padoThI pecypesI
bubnuoreka LHOK
1 Uwucna u Beruncienus. KBagpaTasie KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna wm BeruuciaeHus. CTENEeHb € IEIBIM 7 bubnmmoreka HOK
MoKa3aresieM https://m.edsoo.ru/7f417af8
3 Anrebpanueckne BbIpaxeHus. KBaapaTHbIit 5 bubnuoteka HOK
TpEXUICH https://m.edso0.ru/7f417af8
4 Anrebpanueckue BBIPAKEHHUS. 15 bubnuoreka HOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss u HepaBeHCTBA. KBaaparHbie 15 bubnuoteka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VpaBuenuss u  HepaBeHCTBA.  CHCTEMBI 13 bubnuoteka HOK
ypaBHEHUIA https://m.edso0.ru/7f417af8
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 bubamorexa LOK
https://m.edsoo.ru/7f417af8
8 @yHkuuu. OCHOBHBIE TOHATHS 5 bubmorexa 1OK
https://m.edsoo.ru/7f417af8
bubnnoreka HOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo0.ru/7f417af8
bubnuoreka LHOK
10| TosToperme n obobmenme 6 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB 1o 102 0
[MPOTPAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KIIACC

KosmuecTBo yacos
Ne | HammeHoBaHue pa3nesioB U TeM JIeKTPOHHBbIE (U(pPOBHIE)
IIpakTH4eckue
/I | IPOrpamMmbi Bcero KoHnTtpoJibHbIe padoThl o0pa3oBaTesibHbIE PeCypChl
padoThbI
1 Uucna wu BbluucieHus. JlelcTBUTENbHBIC 9 bubnmoreka HOK
qucna https://m.edso0.ru/7f419d08
YpaBHEeHUsT U HEpPABEHCTBA. YpPaBHEHUA C bubnmnoreka HOK
2 . . 14 1
OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHenuss u  HepaBeHCcTBa.  CuCTeMbl bubnuortexa HOK
3 . 14 1
ypaBHEHHUI https://m.edsoo0.ru/7f419d08
bu6 OK
4 YpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 htI/tIp;I:I;I/On:.e;asoo.ru 17§41 9]&10 8
bubnuorexa HOK
5 o 16 1
YHIHHH https://m.edso0.ru/7f419d08
6 YucrioBble OCIE0BATEILHOCTH 15 1 bubmiorexa LHOK
A https://m.edso0.ru/7f419d08
7 [ToBTOpenue, o0o0OIIEHNHE, CHUCTEMATU3AIUS 18 1 bubmunorexa HOK
3HaHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 1o 102 5 0
[TPOT'PAMME
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