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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBIsIETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIETro 0Opa30BaHUS:
OHa o0ecreynBaeT U3y4YeHHUE APYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHHTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIS MPOIODKEHHSI 00pa30BaHUs U B
MIOBCETHEBHON KM3HMU. Pa3BuTue y 0Oy4aromMxcs HAyYHBIX MPEJICTAaBICHUNA O
MPOMCXOXKICHUA W CYIIHOCTH alreOpandecKux aOCTpakKiuii, crmocoOe OTpakeHUs
MaTEMaTUYECKON HAyKOW SIBJICHUH M MPOLECCOB B MPHUPOAE M OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJECIUPOBAHUS B HAyYHOM IMO3HAHUU U B MPAKTUKE CHOCOOCTBYET
(bOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PECHHS W KAYECTB MBIITUICHHSI, HEOOXOUMBIX IS
ajanTany B COBpeMEHHOM mu(ppoBoM obdmecTBe. M3ydeHne anreOpsl oOecrieunBacT
pa3BUTHE yMEHUs HAOII0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOU
JEUCTBUA W BBIBOABI, (opMynupoBaTh yTBepxkaAeHHs. (OcBoeHHE Kypca aireOpbl
obecrieynBaeT pa3BUTUE JIOTMYECKOTO MBIIUICHUS OOYYarolUXCA: OHU HMCIOJIb3YIOT
NENYKTUBHBIE W HWHIYKTUBHBIE pacCyXaAeHus, 0000IleHHEe U KOHKPETU3AIIHUIO,
abcTparupoBanue 1 aHajoruto. O0yuenue anredpe rnpearnojaracT 3HaUUTEIIbHbIN 00bEM
CaMOCTOSITENIbHON JIEATEIbHOCTH 00YyYaroIIuXcsi, TO3TOMY CaMOCTOSITEIbHOE pelIeHUE
3a/1a4 SIBJISIETCS peau3aluen 1eaTeIbHOCTHOTO PUHITUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Ainredpa» Ijisi OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yucna u BBIYUCICHUSY, « ANITeOpanyeCcKUe BEIPAKEHUSD, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxxnas U3 3TUX cOAEpKATEIbHO-METOANYECKUX JIMHUN Pa3BUBACTCA Ha
MPOTSIKEHUU TPEX JIET U3YyUCHUS! Kypca, B3aUMOJACHCTBYS C APYTUMHU €ro JUHUsIMU. B
X0JI€ M3YUYCHHS] Y4eOHOro Kypca oOydarolmuMcsl IPUXOIUTCS JTIOTUUECKU PACcCyKaTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM SI3bIK. B CBA3M C 3TUM B mporpamMmmy
y4e0HOTO Kypca «AJredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, TIPEICTABICHHbBIE
BO BCEX OCHOBHBIX pazliefiax MaTeMaTHYeCKOTO OOpa30BaHUSI M CIIOCOOCTBYIOIIHE
OBJIQJCHUIO OOYYAIOIIMMHUCA OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOTO  S3bIKA.
ConepxaTenbHON U CTPYKTYPHOM OCOOCHHOCTHIO YUEOHOT0 Kypca «Anredpay sBisieTcs
€ro MHTErPUPOBAHHBIN XapakKTep.

Conepxxanue TuHUM «YHClIa U BRIYMCIICHUS CIYKUT OCHOBOM JJISI TaJIbHEUIIIETO
M3YyUYCHHUS MATEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYAIOIIUXCS JIOTHYECKOIO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS ~QJITOPUTMaMM, a TakKKe
NPUOOPETCHHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JISI MOBCEIHEBHON >KU3HH.
Pa3BuTre moOHATHS O YHCiIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS CBSI3aHO C
paIMOHANBHBIMA U HUPPAIMOHATLHBIMU YUCIIaMH, (OPMUPOBAHUEM MPEACTABICHUA O
JNEeWCTBUTEILHOM YHCIIC. 3aBEPILICHUE OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K CPETHEMY
00111eMy 00pa30BaHMUIO.

ConepxaHue OBYyX alnreOpandecKux JHMHUN — «AnreOpandeckue BBIPAKCHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOyJaronIuxcs



MaTEMaTUYECKOro anmnapara, Heo0X0JUMOTO JJIsl peIlIeHUs 3a]]a4 MaTEMATHUKH, CMEKHBIX
MPEAMETOB WM TMPAKTHKO-OPUEHTUPOBAHHBIX 33/1ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y4eOHBI MaTepuan TPYMIHUPYETCS BOKPYT PAIIMOHAIBHBIX BBIPAKCHUM.
AnreOpa JeMOHCTpUpPYET 3HAYE€HHWE MATeMaTHUKW Kak S3blKa IS TOCTPOCHUS
MaTEMaTUYECKUX MOJIeIeH, ONMCaHUs MPOIIECCOB U ABJICHUN peasibHOro Mupa. B 3amaun
oOy4eHwus anredpe BXOIIT TakKe adbHEHIIIee Pa3BUTHE AITOPUTMHUYECKOTO MBIIIIJICHUS,
HEOOXOAMMOTr0, B YaCTHOCTH, IS OCBOCHHUS Kypca WH()DOPMATHKH, W OBJIAJICHUE
HaBBIKAMHM  JICIYKTUBHBIX paccyxacHuil. [IpeoOpa3zoBanue CUMBOJBHBIX (HOpM
CIIOCOOCTBYET  pa3BUTUIO BOOOpa)K€HHUS, CIIOCOOHOCTEH K  MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanne (pyHKIMOHATBEHO-TpAQUUECKONW JMHUHM HAIEICHO Ha TIOJyYCHHE
0OyJaronMMuUCs 3HaHUA O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHUYEeCKOW MOMICIH IS
OMMCAHUS W HCCIEAOBaHUS pPa3HOOOpa3HbIX NPOLECCOB U SIBICHUN B MpUPOJE U
oOmectBe. M3ydenne marepuana crnocoOCTBYeT Pa3BUTHIO Y OOYYaIOIIMXCA yMEHUS
UCIIOJIb30BATh PA3JIMUHbIC BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (POPMUPOBAHKE MPEJICTABICHUN O POJIU
MaTEeMAaTHUKHU B Pa3BUTHHU ITUBWJIN3AINH W KYJIbTYPHI.

CornacHo yuyeOHOMY TUIaHy B 7-9 Kilaccax u3ydaercs yueOHbIN Kypce «Anredpay,
KOTOPBIN BKJIIOYAET CJEAYIONME OCHOBHBIE pas3fienbl coaepxkanusa: «Yucna wu
BBEIYUCIICHUS», «AJNTeOpandecKkue BBIPAKCHUS», «YpaBHEHHUS ¥ HEPABEHCTBAY,
«DOyHKIIUN.

Ha uzydenne yaeGHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kiacce — 102
yaca (3 yaca B Hezieno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kinacce — 102 yaca
(3 yaca B Hezen).



COJEPXAHUE OBYYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

Hpo6u 0ObIKHOBEHHBIE U JECATUUYHBIC, MEPEX0]l OT OJHOMN (HopMbI 3amucu apodei
K Apyrou. lloHsaTtue panvoHanpHOrO 4YuWCia, 3alucCh, CPaBHEHUE, YIIOPSIAOYMBAHUE
palMOHANBHBIX 4KCell. ApudMeTHuecKre ACHCTBUS C palUOHAIBHBIMU YHUCIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOH.

Crenenp C HaTypaJbHBIM IIOKa3aTeleM: ONpEJeNieHHue, MpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEENICHHs], 3amuch OOJbIIMX uuced. [IpoleHThl, 3ammch
IPOLIEHTOB B BHJI€ ApoOM U poOU B BHUJAE MPOIEHTOB. Tpu OCHOBHBIC 3aJlayd Ha
IIPOLIEHTHI, PELICHHE 3a71a4 U3 PEaJbHOU ITPAKTUKH.

[IprMeHeHne TPU3HAKOB JAEIUMOCTH, PA3JT0KEHUE HA MHOKHUTENIHM HATypPAIBbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsIMasi U 0OpaTHas! IPONOPLUOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

[lepemeHHBIE, YMCIIOBOE 3HAYCHHE BBIPAXKEHHS C IEpeMEeHHOW. JlomycTumblie
3Ha4YEeHUs1 NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BHJIE
dopmynbl. Beruncnenus no ¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX BBIPAKEHU,
TOKJICCTBEHHO PaBHbIE BBIPAKEHUS, MpaBUjIa MpeoOpa3oBaHUsl CyMM U IPOU3BEICHUM,
IpaBUJIa PACKPBITUS CKOOOK U MPUBEACHUS OI0OHBIX CIaraeMbiX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEJIEM.

OnHowiensl u MHOrowieHsl. CreneHb MHorouseHa. ClOXeHHeE, BBIYUTAHUE,
YMHOXEHHUE MHOIO4JeHOB. POpMyJIbl COKPAIEHHOTO YMHOKEHUSA: KBaapaT CyMMBI U
KBagpar pasHoctu. DopMmyna pa3HOCTH KBaAparoB. PasimokeHue MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, IMpaBuja MpeoOpa3oBaHMsl  ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeHOEe ypaBHEHHE C OAHOM IEPEMEHHOM, YUCIIO KOPHEU JIMHEWHOTO YPABHECHUS,
pelIeHne JIMHEMHBIX YypaBHEHUW. (COCTaBICEHHE YpPaBHEHHU IO YCIIOBHIO 3aJayH.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuneliHOe ypaBHEHHE C JBYMsl NEpeMEeHHbIMH M ero rpaguk. Cucrema ABYX
JTUHEHHBIX YpaBHEHUHN C IBYMsI IEpEMEHHBIMH. Perienne cucteM ypaBHEHUHN CITocCOOOM
IIOZCTaHOBKU. [[puMepsl pelenns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

DyHKUNHA

Koopaunara Toukm Ha npsmoil. UuciaoBele NpOMEXYTKH. PaccrosiHMe Mexnay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. Abcimucca u opauHaTa TOYKH
Ha KOOpAMHATHOW miiockocTu. [Ipumepsl rpadukoB, 3amansbix (opmynamu. UrteHue



rpadukoB peanbHbIX 3aBucumocteil. [lonsatue ¢pyukuuu. ['papuk ¢pynkuuu. CpoiicTBa
¢ynkuumii. Jluneiitnas ¢ynkuwms, e€ rpaduk. I'padux ¢ynkuuu y = |X|. I'paduyeckoe
pELICHNE JIMHEWHBIX YPABHEHU U CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatsbii kopenb U3 uncina. [louarue 006 uppaoHaabHOM unciie. JlecsaTuuHbie
npuOIMKEHUST HppalMoHAIbHBIX yucen. CBolcTBa apu(pMETHYECKUX KBaJIPATHBIX
KOpHEH 1 MX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BHIYMCIICHUSIM.
JlencTBUTENBHBIC YHUCIIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJireOpandecKkue BbIPAKEHUS

KBampaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

AnrebOpandeckas 1po0b. OCHOBHOE CBOMCTBO alireOpanyeckoi qpodu. CroxeHue,
BBIYMTAHUE, YMHOKEHUE, JIeJIeHUE anredpandeckux apooei. ParimoHanbHble BbIpaKEHUS
U UX MpeoOpa3oBaHUe.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMysia KOpPHEHl KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHeHMM, CBOIAIIMXCSA K JIMHEWHBIM M KBajgpaTHbIM. [Ipocreiimme
IpOOHO-pallMOHANIbHBIE YPABHEHMUS.

I'paduueckas uHTEpHpeTalMsi ypaBHEHUH C JABYMS IEPEMEHHBIMH WU CHCTEM
JIMHEHHBIX YPAaBHEHUH C JByMs IIEpEMEHHBIMU. [IpuMepsI peleHns CUCTEM HEJTMHENHBIX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandecKkuM CrocoooM.

UucnoBble HEPABEHCTBA M WX CBOMCTBA. HepaBEHCTBO C OJHOW IMEPEMEHHOM.
PaBHOCHIBHOCTH HEpaBEHCTB. JIMHETHbIE HEPABEHCTBA C OJIHOM MepeMeHHO. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKUUH

[lonsitne ¢ynkuuu. O6nacTh ONMpenesNeHus U MHOXKECTBO 3HAUYEHH (QYyHKIUU.
CnocoObl 3a1aHus PyHKIUH.

I'padux bynkuun. Yrenne cBoiicTB GpyHKIuu 1o e€ rpaduky. [Ipumepsr rpadukos
(YHKIMI, OTpa)xarolux peajbHble TPOLECCHI.

OYHKIMK, ONHUCHIBAIONIME TPSIMYI0 H  OOpaTHYI0 MPONOPUHUOHATIbHBIC
3aBHCHMOCTH, nX rpadukn. Oyukimn y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pElICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia 1 BEIYUCTICHUSA
PanmonanpHbie uHMcaa, HMppalMOHAIBHBIC YHCIA, KOHEYHBbIE W OCCKOHCUHBIS
JIeCATHYHBIC JTpoOn. MHOXKECTBO JCHCTBUTEIIBHBIX YHCEN, JICHCTBUTEIIBHBIC YHCIIa KakK



OeCKOHEYHbIE JeCATUYHBbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXK]Y
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHME  JEHCTBUTEIBHBIX  YHUCEN,  apU(PMETHUYECKHE  JEUCTBUSA  C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl 0OBEKTOB  OKpYKalOLIEro MHpA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnmxEHHOE 3HAYEHHWE BEIWYUHBI, TOYHOCTh MNpuOIMAKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOISIIMXCA K KBaJIpaTHBIM.
bukBaaparHoe ypaBHenue. [Ipumepsl pelieHUs YpaBHEHUN TPETbEM M UYETBEPTOU
CTEIECHEN pa30KEHNEM HA MHOKHUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUU. PerieHune TEKCTOBBIX —3aaay
anredpan4eckuM METOI0M.

VYpaBHeHue C JByMsl NEpPEMEHHBIMU M €ro rpaduk. PemieHune cucteM IByX
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. PellieHne cucTeM AByX ypaBHEHHM, OJHO
U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpOM cTemeHu. ['paduueckas mHTepIpeTanus
CUCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPAaBEHCTB C OAHOM NepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB ¢ OJHON nepeMeHHoOW. KBajpaTHblie HepaBeHCTBa. ' paduueckast
UHTEpIIpETALs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKIUU

KBanpatuunas ¢pynkuus, e€ rpadux u ceoricta. [Tapadona, KoopaAHMHATHI BEPIITUHBI
napaboJbl, 0Cb CHMMETPUHU Mapa0OIIbI.

['padukn dyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsiTME YMCIOBOM  MOCIEAOBATENBHOCTH. 3aJaHUE  IIOCIEN0BATEIBHOCTH
peKyppeHTHOH (hopmynoi U popmyIoil N-ro uieHa.

Apudmernueckass W reomeTpuueckas mnporpeccud. Dopmynsl N-TO  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N3o0pakeHne wWieHOB apu(PpMETHIECKON U TeOMETPHIECKOM TPOTrPECCHI TOUKaMu
Ha KOOPJUHATHOM TIJIOCKOCTH. JIMHEHHBIM W SKCHOHEHIMAIbHBIK pocT. CIIoXKHBIC
IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA  «AJITEBPA» HA  YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTAaThl OCBOCHMS IPOrpaMMbl Y4eOHOTro Kypca «Anreopa»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M HACTOSLIEMY POCCUHCKOW MAaTEMATHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHHMSM POCCHUHCKHX MAaTEMaTUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJBl, K MCIOJIB30BAHUIO OTHUX IOCTW)KCHHMH B JPYTHX HAyKaxX U
MPUKIAIHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U pean3allii ero mnpas,
OpPEICTaBICHUEM O MATEMaTUYECKUX OCHOBAaX (YHKIMOHHUPOBAHMUS Pa3IUYHBIX
CTPYKTYP, SIBICHUM, IPOIIEyp I'PaxaaHCKOro oOuiecTBa (Hapumep, BbIOOPHI, ONIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C MNPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3THUYECKHUX
IPUHIIUIIOB B IESITEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTME€ B PEIICHHHM MPAKTHYECKUX  3a]a4
MaTe€MaTUYeCKOM  HANpPaBIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUHM BCEM JKU3HU Ui YCHEIHOM mpodeccuoHambHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
HOCTPOECHUEM HWHAUBUAYAIbHON TPACKTOPUH OOpa30oBaHMsI M >KM3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOILMOHAIIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyXIeHUuH, YMEHHIO0 BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAaLMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX ITPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJIOBEKa, MpUPOAbl M OOIIecTBa,
MOHMMAaHUEM MAaTeMaTH4YEeCKOW HayKu Kak c(ephl UeJIOBEUECKOM AESITeTbHOCTH, ITAloB
e€ pa3BUTUSA M 3HAYUMOCTH JJI1 DPAa3BUTHUS LMBWIN3ALUH, OBJIAJACHUEM S3BIKOM
MaTEeMaTUKM W MAaTeMaTHYeCKOM KyJNbTYypoll Kak CpEACTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON A TEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHME KYJbTYPbl 3A0POBbA U
3MOLMOHAJIBHOIO 0J1arOMOJyYHUs:



TOTOBHOCTBIO MPUMEHSATh MaTEMAaTUYECKHE 3HAHUS B HUHTEPECAX CBOETO 3/I0POBbs,
BEJICHUS 3JI0POBOTO 00pa3a >XKU3HU (370POBOE MUTAHWE, COATIAHCHPOBAHHBIN PEKUM
3aHATUN U OTABIXA, pEryJsipHas pu3ndeckasi akTUBHOCTh), CPOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOEro IpaBa Ha OMMOKY M TaKOro e IpaBa JIpPyroro
YeJI0BEKa;

7) 3K0JI0OrH4YeCcKoe BOCIIMTAHUE:

OpUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTUYEeCKUX 3HAHUM JUId pelieHus 3a1ad B
00J1aCTU COXPAaHHOCTH OKPY)KAIOIIECH Cpeibl, MJIAHUPOBAHUS MOCTYIKOB U OIEHKU HX
BO3MOXHBIX TIOCIEJACTBUNA JJII OKpPYXKAIOIIEeW Cpelbl, OCO3HAHUEM TJI00aTbHOTO
XapaKkTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelICHUS;

8) ajanTanus K U3MEHAOIMMCS YCJIOBHUAM COLUATbHOI M MPUPOAHOI cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCJIOBHIX HEOMPEAECIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JESITeNIbHOCTh, B TOM YHCJIE yMEHUE
YUUTBCS y APYTUX JHOJEH, mpuoOpeTaTb B COBMECTHOW JI€ATENbHOCTH HOBBIE 3HAHMS,
HaBBIKM Y KOMIIETEHIIUH U3 OIBITA JPYTHUX;

HE00XOAMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM Yucie (HOpMyIupoBaTh
UJIeH, TIOHATHS, TUTIOTE3bl 00 0OBEKTAX W SBICHUSIX, B TOM YHUCIIC paHee HEU3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOIMNN KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEIIICHUS
U JelicTBUA, (HOPMYIUPOBATh U OIICHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble 1ornueckue aeicTBU:

e BBIBISTH W XapaKTEPU30BaTh CYIIECTBEHHbIE MNPU3HAKHM MAaTEMaTHUYECKHX
OOBEKTOB, TIOHSATUM, OTHOIICHUN MEXIy TMOHIATUSIMH, (DOPMyYIUPOBATH
ompeneneHusl  TOHSATHUW,  yCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
Kjaccu(uKanuy, OCHOBaHUS HJisi OOOOUIEHUS ¢ CPaBHEHUSA, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH,  (OpPMYIUpOBaTH MU  MpPeoOpa3oOBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIE, €IMHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIE;

e BBIBJISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYUHS B
dakTax, MaHHBIX, HAOIOJACHUSIX U YTBEPKIACHUSIX, TIPEAaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

e Jle7aTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 10 aHAJIOTHH;

e paszbupaTh 0Ka3aTENIbCTBA MATEMATHYECKHX YTBEPXKIACHUHN (TIpsAMBbIE U OT
OPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIbBHO HECJOKHBIE J0Ka3aTeIbCTBa



MaTeMaTHYeCKUX (aKTOB, BEICTPAUBATh ApPTYMEHTAIUIO, PUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BBIOMPATH CIIOCOO peIeHus yueOHOM 3a1a4u (CpaBHUBATH HECKOJIBKO BAPHAHTOB
pelieHus, BBIOMpATh HauWOOJee MOAXOMANUN ¢ y4ETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble nucciiefoBarTe/bCKHeE AeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHl KAk MCCIEIOBATEIbCKHI HWHCTPYMEHT IIO3HAHMS,
GopMynupoBaTh  BOMPOCHL, (GUKCHUPYIOIIME TMPOTHBOpEYHE, MpodiemMy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh UCKOMOE U JaHHOE, (pOpMHpOBaTh TMIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3ULUIO, MHEHHUE;

MPOBOJUTH IO  CAMOCTOSITEJIbHO  COCTaBJIECHHOMY IUIAHY  HECJIOXKHBIN
HKCIEPUMEHT, HEOOJBIIOE HCCIIEAOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (OpMYyJIHpOBaTh OOOOUIEHUS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO HAOJMIOJACHUS, HCCIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUII;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TaKKe BbIJIBUIATH
IPEINOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanmueii:

BBISBIIATh HEJAOCTAaTOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JTAHHBIX,
HEOOXOMMBIX JIJTS PEIICHHS 3aa4H,

BBIOMpPATh, AHAIM3UPOBATH, CHCTEMATH3WPOBaTh W  HMHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpATh (hopMy IMpeCTaBICHUSI HHPOPMAIIUU U ULTIOCTPUPOBATH pelllaeMble
3aJ1ayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH,
OIICHWBATh HAAGKHOCTH WH(POPMAIMM 1O KPUTEPHUSIM, TPEIITOKCHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBUSMHU U
LEeIsIMU OOILEHHUS, SICHO, TOYHO, IPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U TMCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO X0y PELICHHUS 3a7auH,
KOMMEHTUPOBATH ITOJy4YECHHBIA PE3yJIbTaT;

B XoJ€ 00CYXJIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOieMbl, pemaeMoil 3aJayud, BBICKA3bIBAaTh HJIEH, HAICJICHHbIE HAa MOMUCK
pPELIEHHUs, COMOCTABIIATh CBOM CYXKICHHUS C CYKICHUSAMH IPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3Iuvre U CXOJICTBO MO3UIMI, B KOPPEKTHOU PopMme
(GopMyIupOBATh Pa3HOTIACHS, CBOH BO3PAXKECHHUS;

IIPEACTABIATh PE3YIbTAaThl PELICHUs 3a1add, DKCIIEPUMEHTA, UCCICHOBaHMI,
POEKTa, CaMOCTOATEIbHO BBHIOMpPATH (hOpMAaT BBICTYIUIEHUS C y4€TOM 3ajad
pe3eHTalMU U OCOOEHHOCTEN ayAUTOPHUH;



e T[IOHMMATh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOM W HMHAMBUAYaJIbHOU
pabOTHI IpH PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

e IPUHUMATH LEIb COBMECTHON JEATEIbHOCTH, IUIAHHUPOBATH OPraHHU3aLHUIO
COBMECTHOU paboThl, pacnpeaensTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh
polLIecC U Pe3ysibTaT paboThl, 00001IaTh MHEHHUS HECKOJIbKUX JIOJCH;

e y4YacTBOBAaTh B IPYMIOBBIX Qopmax paboThl (0O0CYx)AeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMBI U JApYTu€), BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C APYIMMHU YJI€HAMU KOMAaHJbI, OLEHUBATh
KaueCcTBO CBOETO BKJIJ[a B OOLIUH MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

PerynsiTuBHBIE YHMBeEpCaJbHbIe Y4eOHbIe AeiiCTBUA
Camoopranusanms:

e CaMOCTOSITEILHO COCTABJIATH IJIaH, AITOPUTM PEIICHUS 3a7a4u (MU €0 YacTh),
BbIOMpaTh CIOCOO pEUICHUs] ¢ YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BApPHAHTHI PEIICHUN C
y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

e BIAJAETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTpPOJS Mpolecca M pe3yJsbrara
pelLIeHUs MaTEMaTUYECKOH 3a1auH;

e TMPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTHh IpPH PEIICHUH 3a/layH,
BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OLICHMBATh COOTBETCTBUE pE3YyJbTaTa JEATEIBHOCTH IMOCTABICHHON LEIH M
YCIOBUSIM, OOBSICHSATh MNPUUMHBI JOCTHKEHHUS MM HEIOCTHXKEHUS Ielu,
HaxOJIUTh OIIMOKY, AaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xoHny oOyuenust B 7 kiaacce 00y4aromuics NOJyYUT CAEAYIOMINE IPEeIMETHbIE
pe3yNbTaThI:

Yuciaa v BBIYUCICHUA

BoinonHsATe, coyeTast yCTHbIE U TUCbMEHHbIE IPUEMBI, apu(pMETHIECKHE TEeHCTBUS
C PallMOHAJIbHBIMH YHCIAMU.

HaxonuTth 3HaYeHUs YMCIIOBBIX BBIPAXKEHUMN, TPUMEHATH Pa3HOOOPa3HbIE CITOCOOBI
U MPUEMBI BBIYUCIICHHS 3HAUEHUI APOOHBIX BBIPAXKEHUH, ColepKaIMX OOBIKHOBEHHBIE
1 JECATHYHBIC TPOOH.



[lepexoauTh OT OXHOW (OpPMBI 3amUCH 4YUCENl K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYIO, B YaCTHOCTU B
OCCKOHEYHYIO IECATUIHYIO APOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALMOHAIIBHBIC YUCIA.

OKpyrJsTh yncna.

BpINONMHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCICHUW, OLICHKY 3HAYCHHMU
YUCJIOBBIX BBIPAKCHUN. BBINOIHATE NEUCTBHS CO CTENEHAMU C HATypaJIbHBIMU
II0OKA3aTEIIMHU.

[IpuMeHATh TPU3HAKA JEIUMOCTH, PA3J0KEHUE HAa MHOXKHUTENM HATypaJbHbBIX
quced.

Pemars npakTUKO-OpUEHTUPOBAHHBIE 331a4H, CBA3aHHBIE C OTHOLICHUEM BEJINYMH,
[IPONOPLMOHAIIBHOCTBIO  BEJIMYMH, IPOLEHTAMHM, HHTEPHPETUPOBATh PE3YJIbTATHI
peleHns 3a1a4 ¢ Y4ETOM OIrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMH PAaCCMAaTpPUBAEMBIX
O0OBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb3oBath anreOpanvyeckyr0 TEPMHHOJIOTHUIO U CHUMBOJIMKY, IPUMEHSTh €€ B
MIpOLIECCE OCBOEHUS yUeOHOro MaTepHala.

Haxonuth 3HayeHUsi OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHHUAX
IIEPEMEHHBIX.

BoInonHAT mpeoOpa3oBaHUs LIEJIOTO BBIPAXKEHUS B MHOTOWIEH NPHUBEACHUEM
MOJI00HBIX CAaraeMbIX, PACKPBITHEM CKOOOK.

BrInosmHATE yMHOXKEHHE OTHOUYJIEHA HA MHOTOWIECH U MHOTOWIEHA Ha MHOTOYJIEH,
IpPUMEHSTH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3yIoKEHUE MHOTOYJIEHOB HA MHOKHUTEIIN C IOMOIIBIO BBIHECEHHUSI
3a CKOOKHM OOIIEro MHOXWTENsS, TPYNIUPOBKU CJIaraeMbIX, MpUMEHEHUs (opmys
COKPAILIEHHOI'O YMHOEHHS.

[TpumensTh npeoOpazoBaHUSI MHOTOUYJICHOB JJIS PEIICHUs pa3IUYHbIX 3a7ad U3
MAaT€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHON IPAKTUKH.

Hcnonbp30BaTh CBOWMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTENSAMH IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

PemaTp nuHeHbIE ypaBHEHUS C OJTHOW IIEPEMEHHOM, IPUMEHSIS IIPAaBUIIA [TEPEX0/1a
OT MCXOJHOIO YpPaBHEHHs K PaBHOCWIbHOMY eMy. IIpoBepsATb, sBIA€TCS 1M YHUCIIO
KOpPHEM YpaBHEHHS.

[IpumensaTy rpaduyeckue METOAbl MPU PEHICHUH JMHEWMHBIX ypaBHEHUH U UX
CUCTEM.

[TonGupath mpuMepsl ap YUCell, ABIISIOMINUXCS PEIIEeHUEM JTUHEHHOro ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH rpauK JMHEWHOTO YpPaBHEHHS C JBYMs
NEePEMEHHBIMHU, MOIB3YSICh TPaQUKOM, MPUBOJUTH TPUMEPHI PELLICHUS YPABHEHUS.



Pemate cucTemsbl ABYX JINHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU, B TOM YHUCJIE
rpaduyecku.

CocTaBisATh U peliaTh JMHEHHOE YPABHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHHI
[0 YCJOBHUIO 3a/ayd, HWHTEPIPETUPOBAThH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M
NIOJIyYECHHBIN PE3YJIbTAT.

DOyHKIUU

N3o0paxkath Ha KOOPJWHATHOW MPSAMOU TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEpPBaJbl, 3alACHIBATh YHCIOBBIE IPOMEKYTKH Ha
aredpanvyeckoM s3bIKe.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 33JaHHBIM KOOPJAMHATaM, CTPOUTH
rpaduku nuHeHbIX QyHKInd. CTpouTs rpaduk GyHKINU Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (HYHKIIUN HU3BECTHBIC 3aBUCUMOCTH MEXKIY BEIMYMHAMHU:
CKOPOCTb, BpEMsl, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTH, ITPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumate rpaduueckuil cnocoO MPENCTaBICHUS U aHalu3a UHQpOpMaIluH,
M3BJIEKAaTh U MHTEPHPETHPOBATH MH(POpMALUIO U3 TpaUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEMN.

K xoniy o0yuenus B 8 kiacce oOydyaroluiics MOJYyUUT CIEAYIOUINE TPEIMETHBIE
pEe3yJIbTaTHI:

Yuciia v BBIYMCICHUSA

Hcnonp30BaTh HAYAJIBHBIE MPEACTABICHUS O MHOKECTBE JIEWCTBUTEIBHBIX YUCET
JUIA CpaBHEHMs, OKPYIJICHHS W BBIYHUCICHHUM, HM300pa)xkaTh EHCTBUTENbHBIC YHCIA
TOYKaMHU Ha KOOPAUHATHOMN IIPSMOM.

[IpuMeHATh mMOHATHE AapU(METHUECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, HCIHOJIb3ys IMpPU HEOOXOJMMOCTH KalIbKYJSTOP, BBIMOIHATH
npeoOpazoBaHusl BBIPAXKECHUMN, COAEpKAIIUX KBaJpaTHbIE KOPHU, HCIOJb3Ysl CBOWCTBA
KOpPHEM.

Hcnonp30Bath 3anucu 00JbUINX U MaJIbIX YHCET C TIOMOIIBIO AECATUYHBIX ApoOei
u crenenent yncna 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHSTh MOHATHE CTENEHH C LEJIBIM IT0Ka3aTeIeM, BBIOJIHATH MpeoOpa3oBaHuUs
BBIPAXXEHUH, COACPIKALLIMX CTEIIEHU C LEJIbIM I0KA3aTEeJIEM.

BBINONHATE TOXIIECTBEHHbIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensTh TpeoOpazoBaHUsl BBHIPAKEHUN ISl PEIICHUS Pa3IMYHbIX 337a4d U3
MaTE€MaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemlare nmHEVHBIE, KBagpaTHbIE YpPAaBHEHUS U PALMOHAIBHBIE YpPaBHEHMUS,
CBOJSILIAECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.



[IpoBOoaUTE MpOCTEUIINE UCCIENOBAHUS YPABHEHUNA U CUCTEM YPAaBHEHHUM, B TOM
9gucjie ¢ TpUMEHEHHEM TpaduyuecKux NpeAcTaBlieHud (yCTaHABIWBATh, WUMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ci0BeCHOU (HOPMYIUPOBKHU 3a/1a4u K €€ anredpandeckoi MoIeu ¢
MOMOIIIBIO COCTABJICHUSI YPAaBHEHUs WM CHUCTEMbl YPaBHEHWI, UHTEPHPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MTOJTYYEHHBIN PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIsi CPABHEHUSI, OLICHKH, peIIaTh
JTUHEHHBIC HEPABEHCTBA C OJHOW TMEPEMEHHOW W WX CHUCTEMBI, JaBaTh IPaPUIECKYIO
WJUTFOCTPALMI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[TorumMaTe W MCHONB30BaTh (YHKIMOHAILHBIC TOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMsI), OMNPEACNATh 3HaueHHWe (YHKIMU 110 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUU IO €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (HYHKIIUA BUIA:

y=kiX, y =x2,y = x3,y = x|, y = VX, OIICHIBaTH CBOICTBA YHCIOBOIl )YHKIIAH IO
e€ rpaduky.

K xoHny oOyuenus B 9 kiaacce 00y4aromuics NOayYuT CAEAYIOMINE TPEeIMETHbIE
pEe3yJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYNBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Breimonuars apudmerndyeckue IEUCTBUS C paIllMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE W TIUCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCIECHUS C WPPAUUOHAIBHBIMU
YU CIIAMHU.

Haxonute 3HaueHUs1 CTENEHEN C LEJIBIMHU IIOKAa3aTeasiMU U KOPHEU, BBIYUCIISITH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriiaTh  JEUCTBUTENBHBIC YHCJA, BBINOJHATH MOPUKUAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pematp siMHelHbIE M KBaJpaTHBIC YPaBHEHUS, YPAaBHEHMS, CBOAALIMECS K HUM,
npocTeiime qpoOHO-palioOHaIbHbIE YPAaBHEHUS.

Pemate cucteMbl AByX JTUHEHHBIX YPABHEHUH C JIByMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHUE HE SIBJISICTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3a7a4K anreOpandecKuM CIocoOOM C MOMOIIBIO COCTABICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUMN C IBYMs IEPEMEHHBIMU.

[IpoBoauTe mpocrenmme UCCIeI0BaHusl YPABHEHUN U CUCTEM YPABHEHUHU, B TOM
yucjae C NOpUMEHEHHEeM Tpaduyeckux mpeAcTaBiIeHU (yCcTaHABIMBAaTh, HWMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUU PEIICHUS], ECIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHeliHbIe HEPABEHCTBA, KBAIPATHBIC HEPABEHCTBA, U300paKaTh pelIeHUE
HEPABEHCTB HA YMCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.



Pemate cuctembl JIMHEHWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIWE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbI HEPABEHCTB HA YHCIIOBOM
MPAMOM, 3aIIUCHIBAaTh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA P PEIICHUM PA3JIMYHBIX 3a7a4.

DyHKUNHA

Pacrio3naBate GyHKIMM W3Y4EHHBIX BUIOB. [loKa3biBaTh CXEMaTHYECKH

pAacIioIoKEeHUE Ha KOOPJMHATHOW TUTIOCKOCTH TpadukoB QyHKIMi Bua: y = KX, y = kX +
b,y =k/x,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHiI
K03 (UIIMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKITUH.

Crpoute M wu300pakaTb CXEMaTHUYECKH TIpaQUKU KBAaIpaTUYHBIX (YHKIUH,
OINUCHIBAaTh CBOWCTBA KBAaIpaTUUHBIX (QYHKIUH 10 UX rpadukam.

Pacno3naBaTh KBaJpaTHuHyI0 (QYHKIMIO 1O (opMyle, HPUBOJUTH IMPUMEPHI
KBaJpPaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUU.

Yuci0BbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacnio3naBaTh apu(METHUECKYI0 U T€OMETPHUYECKYIO IMPOTPECCUU IPHU PA3HBIX
croco0ax 3aJaHusl.

BBINONHATE BBIYUCIEHUS € UCIIOJIb30BaHUEM (POPMYII N-T0 WieHa apupMEeTUIECKON
Y TEOMETPUYECKOU MTPOTPECCHIM, CYMMBI ITEPBBIX N YWICHOB.

N300paxxaTs 4eHbI OCIEI0BATEILHOCTH TOYKaMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3a7aun, CBS3aHHBIE C YHCIOBBIMH ITOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aJla4M U3 peasibHOM )KM3HU (C UCIIOIb30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOIOTHUM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HaumenoBanun KouaunvecTBo 4acoB JIeKTPOHHbIE
© e pa3zeiioB u (uudpoBbIe)
n/ Bcer Konrpoabnbl = IIpakTuyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NpOrpamMmbl pecypchl
Yucna u
BEIHCIICHIS bu6mmoreka [IOK
1 ] 25 1 https://m.edsoo.ru/7f415b9
PanmonanbsHbie 0
qucia -
bu6mmoreka [IOK
Anreb
2 Feopamtaccit 27 1 https://m.edsoo.ru/7f415b9
€ BBIPQXKECHUS 0
VpaBHEHIS 1 bubmuorexa [JOK
3 P 20 1 https://m.edsoo.ru/7f415b9
HEpPaBEHCTBA 0
Koopaunats! u bubnuorexa [IOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b9
DOyHKIUU 0
I bu6mmoreka [IOK
OBTOPEHHE U
5 6 1 https://m.edsoo.ru/7f415b9
000011IEHNE 0
OBIIEE
KOJIMYECTBO
YACOBIIO 102 > 0
I[MPOTPAMME
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8 KUIACC

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasgeroButTeM Bcer  Kourpoabnnr  IlpakTuyecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl e padoThbl
pecypchbl
Yucna u
O bubmuoreka [JOK
1 ' 15 https://m.edsoo.ru/7f417af
KBanpatusie 8
KOpHH B
Yucna u
BBIYUCIICHHUS. bubmuorexa [JOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417af
EJIbIM 8
IoKa3aTelIeM
Anrebpanyecku
o BLIDAKCLIS bu6mmoreka [IOK
3 PAREHITA 5 1 https://m.edso0.ru/7f417af
KBangpaTHbiit 8
TPEXUIICH B
Anrebpanyecku
o BLIDAKCLIS bu6mmoreka [IOK
4 P ' 15 1 https://m.edso0.ru/7f417af
Anrebpanyecka 3
s Ipo0b -
YpaBHeHus u
HeDABCHCTEA bu6mmoreka [IOK
5 P ' 15 1 https://m.edsoo.ru/7f417af
KBagpatubie 3
YpaBHEHHA B
VYpaBHeHus u
HEDABCHCTRA bubmuorexa [JOK
6 P ' 13 https://m.edsoo.ru/7f417af
CucrtemMbl o
yYpaBHEHUU B
YpaBHeHus u bubnnoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaseHctaa 8
OYHKIMH. bubnuoreka [IOK
8 OcHoBHBIE 5 https://m.edsoo.ru/7f417af
OHSITHUS 8
DyHKIHUH. bubnnorexa [HOK
9 YucroBbie 9 https://m.edsoo.ru/7f417af
GyHKIMN 8
ToBTODEHIE 1 bubnmoreka [JOK
10 P 6 1 https://m.edsoo.ru/7f417af
0000mmenne 3
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OBILIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME

102



9 KITIACC

I[TPOTPAMME

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne = HammenoBanme
(umdposbie)
n/  pasjiesioB M TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NPOrpaMMmel 0 ble padoThI ue padoThl
pecypcbl
Yucna n
O bubnunorexa LIOK
1 . ' 9 https://m.edsoo.ru/7f419d
JlelicTBUTENbHBIE 08
qrcia o
VYpaBHeHus u
HeDABCHCTEA bubnunorexa LIOK
2 P ' 14 1 https://m.eds00.ru/7f419d
VYpaBHeHus ¢ 08
OJIHOM IIEPEMEHHOMN _
YpaBHeHus u
HeDABCHCTEA bubnunoreka LIOK
3 P ' 14 1 https://m.eds00.ru/7f419d
CucrtemMbl 08
YpaBHEHUU o
VYpaBHeHus u bubmmoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasencrsa 08
bubnunoreka LIOK
5 OyHKIHIH 16 1 https://m.edsoo.ru/7f419d
08
Yucnoskle bu6nmorexa LIOK
6 MIOCJIEIOBATEIBHOC 15 1 https://m.edsoo.ru/7f419d
™ 08
IToBTOpEHUE,
R bubmmoreka IIOK
7 ’ 18 1 https://m.edsoo.ru/7f419d
CUCTEMAaTH3aIIH 08
3HAHUM -
OBILIEE KOJIMYECTBO
YACOB IIO 102 6 0
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