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MHNOACHUTEJIBHAS 3AIIMCKA

Anrebpa sIBIsSieTCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIET0 0Opa3oBaHUSA:
OHa OO0ECTeYMBACT M3YYCHHE APYTHX AWUCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK H
TYMaHUTAPHOTO IMKJIOB, €€ OCBOGHUE HEOOXOANMO UIS MPOAOIDKEHUSI 00pa30BaHUs U B
MOBCEAHEBHOW >kM3HU. Pa3Butne y oOyyaromuxcsi HayuyHbIX MPEACTABICHUA O
MPOUCXOXKACHUU U CYIIHOCTH anreOpandyeckux aOCTpakiui, CIocobe OTpaKeHUs
MaTeMaTHYEeCKON HayKOM SBIEHWW W TPOIECCOB B TMpHUPOJE U OOIIECTBE, POIU
MaTeMaTUYECKOTO MOJICIMPOBAHUSI B HAYYHOM IMO3HAHWHM W B TPAKTHUKE CIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS] M KAa4eCTB MBIIIJICHHS, HEOOXOIUMBIX IS
ajanTanuyd B COBpeMeHHOM mudpoBoM oliiecTBe. M3ydenune anreOpbl obOecrieurnBacT
pa3BuUTHE YMEHHUS HAOMIOAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JeWCTBUA W BBIBOABL, (opmymupoBath yTBepxkaeHus. OcBoeHHME Kypca anreOps
oOecrieuynBaeT Pa3BUTHE JIOTUYCCKOTO MBIIJICHHS OOYYArOIIUXCs: OHH HCIIOJB3YIOT
NCTyKTUBHBIE W HMHIYKTHBHBIE PpACCYXJICHHUSA, OOOOIIEHHEe W KOHKPETH3AIHIO,
abctparupoBanue u ananoruto. OOydeHue anredpe mpeanoiaracT 3HaYUTEIbHBIN 00BEM
CaMOCTOSATEIBHON NIEATEIHHOCTH OOYYArOIIUXCsI, TTOITOMY CaMOCTOSITEIILHOE pEIICHHE
3a7a4 SBJSETCS pean3alueil e TeIbHOCTHOTO MPUHITUITA 00ydeHUsI.

B crpykType mporpammbl yueOHOTro Kypca «Anredpa» jii OCHOBHOI'O OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTeNbHO-METOAnYECKUe TMHUM: «Yucna
U BBIYUCICHUS», «ANreOpanyeckue BBIpAXKEHUS», «YPaBHEHHS U HEPABEHCTBAY,
«Dynkuun». Kaxnas u3 3TUX coaepKaTelbHO-METOIUYECKUX JMHUM pa3BUBAacTCs Ha
IOPOTSKEHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYsI C IPYTUMHU ero JTuHusIMu. B xone
U3y4YeHHUsS Y4YeOHOro Kypca oOOydarlolmuMcs TMPUXOJUTCS JIOTHUYECKH PacCyXIaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M ¢ 3TUM B IporpaMMy y4eOHOTO
Kypca «Anrebpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTUKH, IPEACTaBIEHHBIE BO BCEX
OCHOBHBIX paszJiellax MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIUE OBJAICHHUIO
00y4arolMMHUCd OCHOB YHUBEPCAJIBHOIO MaTeMaTHuecKoro si3bika. CojepikaTelnbHOU U
CTPYKTYpHOH  OCOOEHHOCTBIO  y4eOHOTO  Kypca  «Anrebpa»  sABISIETCS  €ro
WHTErPUPOBAHHBIN XapaKTep.

Conepxanne muHUNA «YKcha U BBIYUCICHUS» CIYXKUT OCHOBOMW JUIS JajbHEHIIEro
M3Y4YCHHs] MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYaIOIIMXCS JIOTHYECKOTO
MBIIIIEHUS, (OPMHUPOBAHMIO yMEHHsI TOJIb30BAThCS  aNTOPUTMAaMH, a  Takke
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsi TOBCEIHEBHON >KU3HU.
Pa3Butre moHATHS O YHUCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS CBSI3aHO C
paIMOHANILHBIMU M HPPAIlMOHATBHBIMA YUCIaMH, (OPMUPOBAHHEM TPEICTABICHUA O
JCWCTBUTEIBHOM YHCIIe. 3aBepLICHHE OCBOCHHUS YHCIOBOM JIMHUN OTHECEHO K CpeHEMY
o0rieMy 00pa3oBaHUIO.

Copnepxkanue JByX aireOpamdyeckux JUHHM — «AjreOpandeckue BBIPRXKEHUS» U
«YpaBHEHHS M HEpPaBEHCTBa» CHOCOOCTBYeT (OpPMHUPOBAHMIO Yy OOYyYaIOMIMXCS
MaTeMaTUYECKOro anmnapara, Heo0X0AUMOTO JJIsl PeIISHHs 3aa4 MaTeMaTUKH, CMEXHBIX



MPEIMETOB W TPAKTUKO-OPHUCHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsl y4eOHBI MaTepHall TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKCHUH.
Anrebpa JI€MOHCTpUPYET 3HAUEHHE MATEMAaTHKH Kak S3bIKa JUISI  MTOCTPOCHHS
MaTEeMaTHYECKUX MOJIEJICH, OMCAHMsI MTPOIIECCOB | SIBIICHUN peaabHOro Mupa. B 3amaun
oOydeHus aredpe BXOAAT TaKXKe JaTbHEHIIee Pa3BUTHE aJITOPUTMHUYECKOTO MBITILICHUS,
HE0OXO0IMMOTO, B YaCTHOCTH, JIJIS1 OCBOCHUS Kypca HHGOPMATHKH, ¥ OBJIaJICHUE HABBIKAMU
JNeNyKTUBHBIX paccyxneHuit. IIpeoOpa3oBaHue CHMBOJIBHBIX (OpM crmocoOCTByeT
Pa3BHUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K MAaTEMaTHICCKOMY TBOPUYECTBY.

Conepxanue (QYHKIIMOHATHLHO-TPAPUICCKOW JIMHUU HAICICHO HA IOJIyYCHHE
oOyyJarormuMucs 3HaHUNW O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTHUYeCKOM MOJCNIH st
OIMCAHUS U UCCIICIOBAHUS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUIA B IIPUPO/IE U OOIIECTBE.
N3yuenne maTepuana crocoOCTBYET Pa3BUTHIO Y OOYUYaIOIIMXCS YMEHHUsS HCIOJb30BaTh
pa3IMYHbIC BBIPA3UTEIBLHBIC CPEJICTBA SA3bIKA MATEMATHKU — CIIOBECHBIC, CHMBOJIUYECKHE,
rpaduueckre, BHOCUT BKJIAJ B (OPMHUPOBAHHUE TPEJACTABICHUN O POJIM MaTEMaTHKU B
Pa3BUTHH IUBWIN3AIMH U KYJIbTYPBIL.

CornacHo yuyeOHOMY TUTaHy B 7-9 Kitaccax u3ydaercs y4eOHBIH Kypc «Anrebpay,
KOTOPBIM BKIIOYAeT CIICAYIOIIME OCHOBHBIC pa3jieibl cojepkanus: «Ywuciaa u
BBIYHCIICHU», «AJITeOpandecKkue BBIPAXKCHUN», «YPaBHCHHS W  HEPABCHCTBAY,
«DYHKIUNY.

Ha usyuenue yue6HOTO Kypca «Anredpay» orBoautcs 306 yacoB: B 7 kinacce — 102
yaca (3 Jaca B Hefienm0), B 8 kiacce — 102 gaca (3 yaca B Heaento), B 9 kimacce — 102 gaca
(3 yaca B Henenio).



COJAEPKXAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, TIEPEX0] OT OJHON (hOpMBI 3amucu Ipodei K
npyroii. IloHsATHe palMOHAJIBHOrO 4YHCNA, 3allUCh, CPAaBHEHHUE, YNOPSAIOYHBAHUE
palMoHaNbHBIX uucen. Apudmernyeckue JEHCTBUA C PALMOHAIBHBIMU YHCIAMH.
Pemenue 3aga4 u3 peasibHON MPAKTUKU HA YAaCTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeIeM: OllpeieJieHIe, TpeoOpa3oBaHe BbIPAKEHUI
Ha OCHOBE ONPEJENICHUs, 3aUCh 00NbIIUX Yncen. [IpoLeHThl, 3anuch NPOLEHTOB B BUJIE
Ipodu u 1poOu B Bue NpoLeHTOB. Tpu OCHOBHBIE 3a/]auy Ha MPOLICHTHI, PELIEHUE 3a/1a4
W3 peaJbHOM MTPaKTHUKHU.

[IpuMeHeHne NMpU3HAKOB ACIMMOCTH, PAa3j0KEHHE HA MHOXKHUTEIHM HATypAJIbHBIX
YHUCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM YHCIIE TpsAMast 1 oOpaTHas IPONOPLUHUOHATIBHOCTH.

AJiredpanyeckKue BbIpaKeHUSs!

[lepeMeHHBIE, YKCIOBOE 3HAYEHUE BBIPAXKEHUA C IEepeMeHHOW. JlomycTumele
3HAUYCHMS MepeMeHHbIX. [IpencTaBieHHe 3aBUCMMOCTH MEXAYy BEJIMYMHAMU B BHJIE
¢dbopmynbl. Beruucienuss no dopmynam. IlpeoOpazoBanue OyKBEHHBIX BBbIpAaXEHHIA,
TOKJIECCTBEHHO PaBHbIE BBIPAXKEHUS, MpaBuUiia MpeoOpa3oBaHus CyMM U MPOU3BEICHUM,
IpaBWJIa PACKPBITUSL CKOOOK UM MPUBEIEHUS MOJOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPaJIbHBIM IIOKA3aTEIIEM.

Opnnounenbl u MHorowneHbol. CreneHb MHoroujeHa. ClioXeHUE, BBIYMTAHUE,
YMHO>XEHHE MHOTOWJIECHOB. POpMYyJbl COKPAUIEHHOTO YMHOMKEHHMS: KBAaJpaT CyMMBbI U
kBagpar pa3HocTH. DopMyna pa3HOCTHM KBaApaToB. PaznokeHnMe MHOTIOYWIEHOB Ha
MHOXXHTEIH.

YpaBHeHMs 1 HEPAaBEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHs, TMpaBWiIa NpeoOpa3oBaHUS  YpaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHHI.

JIuHerHOe ypaBHEHHE C OJIHOW EPEMEHHOM, YUCIIO KOPHEN JINHEWHOTO YPABHEHUS,
penieHue TMHENHbIX ypaBHeHn. CocTaBlieHHe ypaBHEHUI 110 YCIOBUIO 3a7aud. Penienne
TEKCTOBBIX 33/1a4 C IOMOIIbIO YPaBHEHUIA.

JluneitHoe ypaBHEHHE C ABYMsI MEepeMeHHbIMU U ero rpaduk. Cucrema IBYX
JTUHENHBIX YpaBHEHUN C JBYMs NIEPEeMEHHBIMU. PerieHne cucreM ypaBHEHH criocoOoM
noACcTaHOBKHU. [IpuMepshl pelieHrst TEKCTOBBIX 3a7a4 ¢ IIOMOLIBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha nipsimoid. HucnoBble TpOMEXKyTKHU. PaccTosiHue Mex 1y AByMs
TOYKaMU KOOPJIAMHATHOMN IPSMOM.

[TpssmoyronpHas cuctema koopauHat, ocu OX u Oy. Abcrrcca v opJInHATa TOYKH Ha
KoopAuHaTHOW TuiockocTh. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. YUrteHue
rpa¢uKoB peadbHbIX 3aBucuMocTel. [lonarue ¢ynkumu. I'padux ¢pynkumu. CoiicTBa



¢bynkuuit. Jluneitnas ¢ynkmms, e€ rpaduk. ['paduk dyskumm y = |X|. I'paduyeckoe
pelIeHNe JTUHENHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHEHHM.
8 KJIACC

Yucja v BbIYMCIEHUS

KBaapaTHslif kopeHb u3 yucna. [lonsarue o0 uppaunoHalbHOM yucie. JlecaTuunbie
MPUOIMKEHUS UpPaAMOHANTBHBIX yncelsl. CBoMCTBA apuPMETUUECKUX KBaAPATHBIX KOPHEH
U UX TPUMEHEHHE K TPeoOpa30BAHHMIO YHCIIOBBIX BBIPAKCHUN U BBIYUCICHUSIM.
JleicTBUTEIBHBIC YHCIIA.

CreneHb ¢ LETbIM MTOKa3aTesneM U €€ cpoiicTBa. CTaHgapTHAs 3alUCh YHUCIA.

AnreGpanyeckue BoIpaXeHUSAJredpanyeckne BbIpaskKeHust

KBanpatublii TpéXusieH, pa3ioKeHUE KBAPATHOIO TPEXUIICHA HA MHOXKHUTEIIH.

Anrebpanueckas apo0b. OCHOBHOE CBOMCTBO anreOpandeckoit apodu. CroxeHue,
BBIYUTAHWE, YMHOXKEHHUE, JCJICHUE anrebpanyeckux apodeit. ParmoHanbHbie BhIpaKeHUS
U uX npeoOpa3zoBaHue.

VYpaBHEHHUS U HEpABEHCTBAY pABHEHHMS U HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmysna KOpHEH KBaJpaTHOTO YypaBHEHHS. Teopema
Buera. Pemienue ypaBHEHUI, CBOIAIIMXCS K JMHEUMHBIM M KBaapaTHbIM. [Ipocrenmme
JTpOoOHO-pallMOHANIbHBIC YPABHEHUS.

I'paduueckas wHTEpHpeTanuss ypaBHEHUM C JBYMsI TEPEMEHHBIMH U CHCTEM
JIMHEMHBIX YPABHEHUH C ABYMs MEPEMEHHBIMU. [[prMephl perieHusi CUCTEM HEJTMHEHHbBIX
YpPaBHEHUU C IByMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

YucioBble HEpaBEHCTBA M MX CBOMCTBA. HepaBEHCTBO ¢ OJHOM IMEPEMEHHOMU.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEIHbIE HEpaBEHCTBA C OAHOUN mepeMeHHON. CucTemsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

OyHKIMn P yHKUUMA

[Tonsatne dynkmuu. OO6IacTh OMpeneeHUs M MHOXECTBO 3HAaueHUW (YHKIIHH.
CriocoObI 3a1aaust QyHKITHI.

I'paduk dpynkumn. Urenune cBoricTB pyHKImu 1o e€ rpaduxy. [Ipumepsl rpadukoB
(YHKIMHI, OTpaXkaroluXx peaibHbIC MPOIECCHI.

OYHKIIUH, OMTACHIBAIOIINE TPSIMYIO U 00paTHYIO IIPOMOPIIMOHAIBHBIC 3aBUCHMOCTH,
nx rpaduki. ®yukun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe percnne ypaBHeHuit
Y CUCTEM YPaBHEHUI.

9 KJIACC

Yucsia ¥ BIYUCICHUSA

PanmoHanbHble 4MCa, UppalMOHANbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
AeCATUYHBIE IpoOH. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHCIA Kak
OecKOHEeuHble JecSITU4YHbIe JApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOYECTBOM JE€HCTBUTENIBHBIX YUCET U KOOPAUHATHON IIPSIMOM.



CpaBHeHuE  JACUCTBUTENBHBIX  4ucCeN,  apumeTHyeckue  JEUCTBUS  C
JNEUCTBUTEIIBHBIMU YU CIIAMH.

Pa3mepnl 00bEKTOB OKPYKAIOIIEr0 MUPA, ITUTEILHOCTD IIPOILIECCOB B OKPYIKAIOIIEM
MHpE.

[Tpubmmx€HHOE 3HAUCHHE BETMYUHBI, TOUYHOCTh NpUOIKeHus. OKpyTrieHUue YHCell.
[Ipukunaka u oieHKa pe3yabTaTOB BBIYMCICHUN.

YpaBHeHHsI M HEPABEHCTBA

JInneliHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOIAIINXCS K JINHEHBIM.

KBanpatnoe ypaBHeHue. PelieHue ypaBHEHHM, CBOIAIIMXCS K KBAaJAPATHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemeHuss ypaBHEHUW TPETbE W 4YETBEPTOU
CTETEHEN PA3JIOKEHUEM Ha MHOKHUTEIIH.

Pemenue napoOHO-panMOHANbHBIX ypaBHEHHMH. PelieHune TEKCTOBBIX —3adad
anreOpanvdecKuM METOJIOM.

YpaBHeHHE ¢ IByMs IEPEMEHHBIMHU U €r0 rpaduk. Perienne cucteM AByX JIMHEHHBIX
YpaBHEHUU C JIBYMs IEPEMEHHBIMU. PellieHrne CUCTEM IBYX YPaBHEHUM, OJTHO U3 KOTOPBIX
JUHEWHOoe, a Jpyroe — BTOpoil cremeHu. ['paduueckas HHTEPHpPETAHS CHUCTEMBI
YpPaBHEHUH C IByMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Perienve muHEeNHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM. Permenne cucreM JIMHENHBIX
HEpaBEeHCTB C OJHOW nepemeHHoW. KBaapaTHele HepaBeHcTBa. ['paduyeckas
MHTEpIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

OyHKIMNPYyHKUUH

KBaapatuunas ¢pynkius, e€ rpaguk u cBoiicra. [lapabona, KoOOpAUHATHI BEPIINHBI
napaboJibl, OCh CUMMETPUHU MapadoIIbl.

Ipadukn Gpyrxrmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |x| , 1 ux cBoiicTaa.

Uucnossle nociaeaoBaTeIbHOCTH M CI0BbIE MOC/IeI0BATEJIbHOCTH H PO PecCum

[loHATHE 4YHUCIOBON  MOCHEAOBATENBHOCTH. 3aJaHUE  IMOCIEAOBATEIbHOCTH
peKyppeHTHOM popMysIoi 1 popMysI0i N-TO YjeHa.

Apudmerndeckass U TeoMmMeTpuueckas mporpeccuu. Dopmynel N-TO  YieHa
apuMeTHUeCKON U TeOMETPUUECKON POrpeccuii, CyMMbI TIEPBBIX N YICHOB.

N306pakenne wieHOB apu(pMeTUYECKON U T€OMETPHUECKON MPOrpeccuii TOYKaMu
Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEWHBIM M SKCHOHEHIMANbHBIM pocT. ClokHbIE
MIPOLICHTHI.



INJIAHUPYEMBIE PE3YJBTATBHBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yabTaTbhl OCBOCHHUS MPOrpaMMbl YueOHOTO Kypca «Amnredpar»
XapaKTEPUZYIOTCS:

1) naTpuoTH4eckoe BOCIMTaHUE:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY W HACTOSIIEMY POCCUHUCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCUHMCKHMX MAaTEMaTUKOB M POCCHICKOU
MAaTEMaTHYE€CKOM IIKOJIbI, K HWCIOJb30BAHUIO 3TUX JOCTHKEHHUU B JAPYrUX HAyKax H
MPUKIAIHBIX cdepax;

2) rpaskIaHCKoOe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpaKJaHWHA U PeaIu3alliy €ro IMpas,
MpeACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUHW, TIPOLEAYp TpaxAaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO OSTUYECKHX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HayKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUUYECKUX
MPUHIIMIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TPy10BO€e BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE yYacTH€ B pELICHWH NPAKTUYECKUX  3a]a4
MaTE€MaTHUYECKOM  HAIpaBJICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTE€MaTHYE€CKOro
oOpa3oBaHUsi Ha NPOTSHKEHUM BCEH IKU3HU IS YCHEIHON TNpodeccuoHalIbHON
NESTEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOCHUEM HHAUBUAYAIbHONW TPACKTOPUU OOpa30BaHMSI U KUZHEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCITUTAHME:

CIOCOOHOCTBIO K DMOLMOHAIBHOMY M 3CTETHUYECKOMY  BOCIPHUSATHIO
MaTeMaTH4YeCKMX OOBEKTOB, 3aJlay, pEIICHUH, pacCyX JACHUH, YMEHHIO BUICTDH
MaTeMaTH4eCK1Ee 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' O MO3HAHNS:

OpUEHTAIIMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPE/ICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOJIBI U OOIIECTBA, IOHUMAHUEM
MaTEeMaTUYECKOM HAYKH KakK cepbl YEIOBEUECKOM NEATEIbHOCTH, STANOB €€ pa3BUTHS U
3HQUUMOCTH JJI1 PAa3BUTHS UMBWIM3ALMK, OBJAJCHUEM S3bIKOM MaTeMaTUKU U
MaTEMaTHUYECKOM KyJIbTYpOH KaK CPEICTBOM NIO3HAHUS MHUPA, OBIAJACHUEM IPOCTEUILTUMHU
HaBBbIKAMH UCCIIEIOBATENBCKON IS TEIbHOCTH;

6) d¢usnyeckoe BocnuTaHMe, (QopMHpOBaHHE KYJbTYPbI 3A0POBbS U
3MOIMOHAJIBHOI0 0JIATOMOJIYYHS:

FOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBBS,
BEJIEHUsI 370pOBOro obOpasa KW3HU (340POBOE TMHUTAHUE, COATAHCUPOBAHHBIA DPEKUM



3aHATHH U OTIbIXA, peryJisipHas (u3nuecKas akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HaBbIKa
pedexcuu, IpU3HaHUEM CBOETO IpaBa Ha OIKUOKY U TAKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIMTAHUE:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMM JJs pelleHus 3ajad B
001acTH COXPAHHOCTU OKpY’Kalolled cpeibl, IIIAaHUPOBAHMS MOCTYNKOB M OLICHKH HX
BO3MOXHBIX TOCIIEICTBUMN JIIsl OKPYKAIOLIEH Cpeibl, 0OCO3HAHUEM IJ100aIbHOTO XapaKTepa
AKOJIOTMUYECKUX MPOOJIEM U MyTEH UX PElICHNUS;

8) ajanTanusi K U3MEHSAIOIMMCS YCJIOBUSIM COLUATBHONW M NIPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHUSIX HEOINpPEAEIEHHOCTH, MOBBIIICHUIO YPOBHSA
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IESATENbHOCTh, B TOM YHCJIE YMEHHUE
YUUTBCSl y JPYrUX JoJeil, mpuoOperaTh B COBMECTHOM JAEATENbHOCTH HOBBIE 3HAHMS,
HaBbIKW U KOMIIETEHI[MH U3 OIbITA APYTHUX;

HE0OXOIMMOCTBIO B ()OPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4yucie (HOpMyIUpOBATH
UJeH, TOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJIEHUSAX, B TOM YHCIIE paHee HEHM3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IMJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMED, KOPPEKTUPOBATh TIPUHUMAEMbIE PEIICHUS
U AecTBUS, POPMYIMPOBATh U OLEHUBATH PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe AelCTBUS

ba3oBble JJornyeckune 1eMcTBUS:

® BBUIBJISTH M XapaKTEpHU30BATh CYIIECTBEHHBIE TMPU3HAKKM MATEMAaTHUYECKUX
O00OBEKTOB, TIOHATHA, OTHOIIEHUH MEXIY TMOHATHUAMH, (HOPMYIHPOBATH
onpeacCHus MMOHATHUH, yCTaHaBJIMBaTh CYIIECTBEHHBIN MpU3HAK
KiaccuuKauy, OCHOBaHUS [UIi OOOOIICHUS M CpaBHEHUS, KPUTEPUHU
MIPOBOJUMOI0 aHAJIN3a;

® BOCIPUHUMATb, dbopMyIHupoBaTh u npeoOpa30BHIBATH CYXKJICHUS:
YTBEPIAUTEIbHBIC i OTPHUIIATEIbHBIC, CIMHIUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

® BBUIBJISITH MAaTE€MaTUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTHUBOPEYUS B
(dakTax, MaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUAX, MpEIaratb KPUTEPHUH IS
BBISBJICHUSI 3aKOHOMEPHOCTEH Y TPOTUBOPEUUI;

e JenaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOYEHU, YMO3AKJIIOUEHUM 110 aHAJIOTUH;

e pa3bupaTh J0Ka3aTEIhCTBA MATEMAaTHUECKHX YTBEPXKIACHUH (NIpsAMbIE W OT
MPOTUBHOTO), TMPOBOJIUTh CAMOCTOSTEIBLHO HECJIOKHBIE JI0Ka3aTebCTBa
MaTeMaTHYeCKuX (DaKTOB, BRICTPAUBATh apTyMEHTAIIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,



BBIOMpATh CIIOCO0 pelIeHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh HamOojiee MOAXOAAIUNA C YYETOM CaMOCTOATEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble HCCJIEA0BATC/IbCKHE HeﬁCTBHﬂ:

HCIIOJIb30BaTh BOIMPOCHl KaK MCCIEAOBATENbCKUM HMHCTPYMEHT I103HaHMS,
¢bopMynupoBaTh  BONPOCHL,  (DUKCUPYIOUIME  MPOTHBOpPEYHE, MpolseMy,
CaMOCTOSITEIbHO yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apryMEeHTHpPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTH IO  CAMOCTOSITEIbHO  COCTaBICEHHOMY IUIAHY  HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX]Ty COOOM;
CaMOCTOSITENBbHO (HOPMYIHPOBATH OO0OOIIEHHUS W BBIBOJBI MO pe3yJbTaTaMm
MPOBENEHHOTO  HAONIOZCHMS, HCCIEAO0BAaHUSA, OLIEHMBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoliecca, a TakXKe BBIJIBUTaTh
IPEINOJIOKEHUSI O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

BBISIBJIAITH ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWHGPOPMAIMHU, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a4H;

BbIOMpaTh, AHAIM3UPOBATH, CHUCTEMATU3UPOBaTh U  UHTEPIPETUPOBATH
UHGOPMALIUIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHUS;

BbIOUpaTh (GopMy IpeacTaBieHUs MHGOPMALMK U WLTIOCTPUPOBATH PEIIaeMble
3aJlayy cCXeMaMHu, AuarpaMmmamu, HHOW rpadukoil 1 UX KOMOUHALIUAMU;
OLICHUBATh HAJI&KHOCTh UH(POPMALIUU MO KPUTEPUSIM, MTPEATI0KEHHBIM YUUTETIEM
Wil cOpMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KomMmyHuKaTUBHbIE YHHBepcajibHbIe Y4eOHbIe JeiiCTBHS:

BOCIPUHUMATh U (HOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHHUs 3aJauH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yJIbTar;

B XO0/i€ OOCYXXIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIA€MOW TEMBI,
npoOJieMbl, perraeMoi 3a/ayd, BBICKA3bIBAaTh WJCH, HAaIlEJICHHbIE Ha MOHCK
pEelUIeHNUs, COMOCTaBIISITh CBOU CYXKIEHHUSA C CYXICHHUSIMHU JIPYTUX YYaCTHUKOB
nranora, 0OHapy>KMBaTh pa3U4Me U CXOJCTBO MO3UIINIMA, B KOPPEKTHOU dopme
(dbopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS,

NPEACTABIATh PE3yibTaThl PEIICHUS 3aJauM, SKCIEPUMEHTA, HCCIEAOBaHUs,
NPOEKTa, CaMOCTOSTEIHHO BBIOMpPATh (pOopMaT BBICTYIUICHUS C Y4ETOM 3ajaady
Ipe3eHTAIN U 0COOEHHOCTEH ayAUTOPHH;

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HWHAUBUIYAIbHOU
paboTHI MPU PEIIEHUN YUSOHBIX MATEMATHUECKUX 33714,



® [IpUHUMAaTh LE€Jlb COBMECTHOW JESITEIbHOCTH, IUIAHWPOBAaTh OPIraHU3AINIO
COBMECTHOW palOThI, pacHpeaesaTh BUIbl pabOT, JOrOBApUBATHCA, OOCYKIATh
MpOIIECC U Pe3yJIbTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKUX JIIOJICH;
® y4YacTBOBaTh B IPYMIOBBIX (popmax paboThl (0OCykJeHus, 0OOMEH MHEHUSMH,
MO3rOBbI€ IITYpPMBl M JpPYIrHE), BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPJIUHUPOBATH CBOU JEHCTBUS C APYTMMHU YJI€HAMH KOMAH]Ibl, OLIEHUBATH
KauyecTBO CBOETO BKJIa/ia B OOIIMI MPOIYKT MO KpUTEPHSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJECHCTBUS.
PeryasiTuBHbIe YHHBepcalbHbIe y4eOHbIe JeiiCTBUSA
Camoopranmszanms:
® CaMOCTOATEIBHO COCTABIIATH IJIAH, AITOPUTM PEIICHUS 3aauM (UM €ro 4acTh),
BBIOMpATh CIOCOO peleHusi ¢ YY4ETOM HMMEIOLIUXCSl PeCypCcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAapUAHThl PELICHUN C
y4€TOM HOBOW MH(DOPMALIMH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJIEKT:
® BIAJCTh CNOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS TIpoliecca W pe3yjbTara
pElIeHHs] MaTeMaTUYECKOM 3a7auu;
® [IpeABUAETHh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH IMpHU pPELICHUU 3aJayH,
BHOCUTh KOPPEKTHUBBI B JAESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
HalJIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
® OILIEHUBaTh COOTBETCTBHME pe3yJbTaTa JESATEIbHOCTU IIOCTABICHHOM LEINU U
YCIOBUSIM, OOBSCHATh IPUYMHBl JIOCTHXKEHHUS WM HEJAOCTHXKEHUS LEIH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenust B 7 kijacce oOydarmuics MOJYYUT CIEAYIOUIUE MPEIMETHBIE
pEe3yIbTaTHhI:

Yucaa v BBIYUCTICHUSA

BoInonHsATh, coueTasi yCTHBIE ¥ MUCbMEHHBIE IPUEMBI, apu(MeTUYECKUE NEUCTBUS C
palMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHCIOBBIX BRIPAKEHHUM, IPUMEHATh Pa3HOOOpa3HbIe CIIOCOObI U
MpUEMBI BBIYUCIICHUS 3HAYEHUH JIPOOHBIX BBIPAKEHUH, COAEPKAIMUX OOBIKHOBEHHBIE U
JIeCSITUYHBIE IPOOu.

[Tepexomuth OT oOfHOW (QOPMBI 3amUCH 4YHceNl K JApyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO JCCATUUHYIO APOOB).

CpaBHUBATH U YIOPSIAOYMBATH PAllUOHATILHBIC YUCIIA.

OKpyrJTh yncia.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJibTara BBIYMCIICHWM, OLICHKY 3HA4YCHUM
YUCJIOBBIX BBIPAKCHUN. BBINONHATH AEUCTBUS CO CTENEHSIMU C HaTypajlbHBIMH
MMOKa3aTEJSIMU.



[IpuMeHATP NpPU3HAKK JEIUMOCTH, DPA3OKEHHUE HAa MHOXHMTEIU HATypaJbHbIX
YHCell.

PemaTpe npakTUKO-OpUEHTUPOBAHHBIE 33/Ja4M, CBSI3aHHBIE C OTHOLIEHUEM BEJINYHH,
MIPONOPLIMOHATBHOCTHIO BETUYHH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHI PEILICHUS
3aJa4 ¢ y4€TOM OTpaHMYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMAaTPUBAEMBIX OOBEKTOB.

AJiredpanyecKue BbIpaKEeHUs!

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHATH €€ B
MpoLecce OCBOCHMS YUEOHOTO MaTepHara.

Haxomute 3HadueHuss OyKBEHHBIX BBIPAKEHMM TMpH 33JaHHBIX 3HAUYEHUAX
MIEPEMEHHBIX.

BoinmonuaTe mnpeoOpazoBaHus ILEOT0 BBIPAXKEHHWS B MHOTOWIEH IPUBEJIECHUEM
MOJI0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINonHATE YMHOKEHUE OJIHOYJIEHA HA MHOTOYJIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
MPUMEHTH (OPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHHe MHOTOUJICHOB HA MHOXHUTENU C MOMOILBIO BHIHECEHUS
3a CKOOKM OOIIero MHOXHUTENsS, TPYNIUPOBKH CIaraemblX, MNPUMEHEHUs QopMyll
COKPAIIEHHOTO YMHOXEHUS.

[IpumensTes mpeoOpa3oBaHMsl MHOTOUJICHOB JJIsl PELICHUs pa3IMYHbIX 3a/1ay U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHOU MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHbIMU I[IOKA3aTEIsIMU  JUIS
peoOpa3oBaHUs BhIPAXKEHUI.

YpaBHeHMS 1 HEPABEHCTBA

Pewars nuHeiiHbIe ypaBHEHUS ¢ OJHOM NIEPEMEHHOM, IPUMEHSS MpaBuiia Nepexoaa
OT UCXOJHOTO YPaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, SIBJIIETCS JIM YUCIIO KOPHEM
YpaBHEHUS.

[IpumensaTe rpaduyeckue METOAbl MPU PEIICHWU JIMHEWHBIX YpaBHEHHH U HX
CUCTEM.

[ToxOupath mpuMepsI Map YKcell, IBISIOMUXCS PEeUIeHUEM JIMHEWHOTO YPaBHEHHUS C
JIBYMSI IEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOW IJIOCKOCTH TpadUK ITUHEHHOTO YpPaBHEHUS C JIBYMS
MEPEeMEHHBIMH, TIOJIB3YSCh TPAQUKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPABHEHHUSI.

Pemats cucteMbl IByX TMHEHWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU, B TOM YHUCIIE
rpaguIecKy.

CocTaBisiTh U penaTh JIMHEHHOE YpaBHEHUE WIH CUCTEMY JIMHEWHBIX YPaBHEHUM 110
YCJIOBHIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4i MOTYYEHHBIN
pe3yJnbTar.

DOyHKIUHA

N300pakaTh Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATAaM, Jy4Yd, OTPE3KH, HUHTEpBAJIbI, 3alKChIBATh YUCJIOBBIE IPOMEXKYTKH Ha
anreOpanvdeckoM si3bIKe.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOUYKH IO 3aIaHHBIM KOOPAUHATaM, CTPOUTH
rpaduky TuHEHHBIX QyHKuuid. CTpouTth rpaduk GyHknum y = [x|.



OnucelBaTh ¢ MOMOIIBIO (YHKUIUN U3BECTHBIE 3aBUCUMOCTH MEXIYy BEIMYMHAMMU:
CKOPOCTb, BpEMs, pPAcCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTb, IPOU3BOJUTENBHOCTD,
BpeMsi, 00BEM paldOTBHI.

HaxoauTe 3HaueHne pyHKIUHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduyeckuii crnoco0® MNpeACTaBICHMs M aHaidu3a UHGOpMaLKH,
M3BJIEKaTh M HMHTEPHPETUPOBATh MHPOpPMALUIO M3 TpadUKOB pealbHBIX IPOLIECCOB U
3aBUCHMOCTEH.

K xoniy oOyuenus B 8 ki1acce oOydaroniuiics MOJyYUT CICAYIONIUE MPEIMETHBIE
pEe3yabTaThI:

Yucia u BIYUCTICHUS

Hcnonp30BaTh HavajdbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTENIbHBIX YHCEI
JUIs CpaBHEHUS, OKPYIJIEHHWS W BBIYMCIEHHUH, HM300pa)kaTh JEHCTBUTENbHbIE YMCIIA
TOYKaMHU Ha KOOPAMHATHOUN MPSIMOMA.

[IpumeHsTh noHsATHE apU(PMETHIECKOT0 KBaIPaTHOTO KOPHSI, HAXOAUTh KBaipaTHbIE
KOPHH, HCHOJb3ysl NMPU HEOOXOIUMOCTH KaJIbKYJSTOpP, BBIMOJHATH MpeoOpa3oBaHus
BBIPAKEHUH, COJIEpKaINX KBaJpaTHbIE KOPHU, UCTIOB3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anMcH OOJIBIINX U MAJIBIX YUCEIl C MTOMOIIBIO IECATUUYHBIX Ipo0eit u
crenenen yucna 10.

AJiredpanyeckue BbIpaKEeHUSs!

[IpyMeHATh MOHATHE CTENEHU C LENbIM IIOKa3aTesleM, BBIOIHATh IpeoOpa3oBaHus
BBIPAKEHUH, COAECPKAIIMX CTENEHU C LIEJIbIM I10Ka3aTeIIEM.

BBINONHATE TOXKIECTBEHHbIE NPeoOpa3oBaHUs pAlMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MpaBWJI JCHCTBUNA HaJl MHOTOWIEHAMH U ajIre0pandyeckuMu ApoOsMu.

PackiianpiBaTh KBaJpaTHBINA TPEXWICH HA MHOKUTEIH.

[IpuMeHsATs npeoOpa3oBaHMs BBIPAKEHMHM Ul pEIIEHUs pPa3IMYHbIX 3a]ad U3
MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 pPEalbHON IPAKTUKH.

YpaBHeHMs 1 HEPABEHCTBA

Pemarp nuHEHHBIC, KBaJApaTHbIE YpPaBHEHUS M PalUOHAIBHBIE YpPaBHEHMS,
CBOJSIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMs IIE€PEMEHHBIMHU.

IIpoBOIUTE NPOCTEHIINE UCCIEIOBAHUS YPAaBHEHUN U CHCTEM ypPaBHEHMI, B TOM
qyuciae ¢ NPUMEHEHHEM TrpauuecKux NpeAcTaBieHu (ycTaHaBIMBaTh, WMEET JH
ypaBHEHHUE WU CHUCTEMa YPaBHEHUH PELIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTh OT cI0BECHOM (OPMYIMPOBKHU 3aJauu K e€ anreOpanyeckoi MOAEIH C
IIOMOIIBIO COCTABJICHHUS YpPaBHEHMsI WM CHUCTEMBbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 33aa4y NIOJyYEHHBIN pe3ysbTaT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUISI CPaBHEHUS, OLICHKH, PEIIATh
JMHEWHBIC HEPaBEHCTBA C OJIHOM IEPEMEHHOM W WX CHCTEMBI, J1aBaTh TpaUUECKyIO
WJUTIOCTPALIMIO MHOXKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPaBEHCTB.

DOyHKIUHA

[loHnMaTe ¥ HCIONB30BaTh (PYHKIHMOHAJIbHBIE TOHATUS M S3BIK (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAUEHN ), OTIPEIEISTh 3HaUeHUe (DYHKIIUH 10 3HAUEHUIO apTyMEHTa,
OTIpeNeNITh CBOMCTBA (PyHKUMU MO e€ rpaduKy.

CtpouTth TpauKy 3eMEHTapHBIX (YHKIUI BHIA:



y=kiX,y=x2,y=x3y =X,y = \/X, OTHMCHIBATh CBOMCTBA YHCIOBOUM (YHKITUH TIO
e€ rpaduky.

K xoniy oOyuenus B 9 kijiacce 00ydaroniuiicss MOJIyYUT CIECAYIONIUE MPEIMETHBIE
pe3yJIbTaThl:

Yucaa 1 BLIYUCIEHUS

CpaBHHBATH U YNOPSAJA0YMBATh PALUOHAIBHBIE U UPPALUOHAIBHBIE YHCIIA.

Brimonnsate apudmernyeckue AEUCTBUS C palMOHAIBHBIMU YHCJIAMH, COYETast
YCTHBIE ¥ MTUCbMEHHBIE MPUEMBI, BBITIOTHATH BHIYUCICHUS C UPPAIMOHATLHBIMU YHCIIAMH.

HaxomuTe 3HaueHMs cTeneHeW C LEIbIMU IMOKA3aTEIIMU W KOPHEH, BBIYUCIATH
3HAYEHUS YHCIOBBIX BBIPAKCHUMU.

OKpyrasiTb ~ ACUCTBUTEIbHBIE  YHWCIA, BBINOJHATH MPUKUJKY  pe3ysbTara
BBIUMCIICHUH, OLIEHKY YUCIOBBIX BBIPAKEHUM.

YpaBHeHUsI M HEPABEHCTBA

Pemate nuHEiHbIE W KBaJpaTHbIC YpPaBHEHUS, YPABHEHHsS, CBOISAIIMECS K HUM,
MpocTeime ApoOHO-pallMOHATbHBIC YPAaBHCHUSI.

Pemate cucteMbl ABYyX JTUHEHWHBIX YPAaBHEHUUN C JBYMS NMEPEMEHHBIMU M CHUCTEMBI
JIBYX YpPaBHEHUH, B KOTOPBIX OJHO YPABHEHHUE HE SABJISCTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3a/auu anreOpandeckuM CroCOOOM C TOMOIIBIO COCTABJICHUS
ypaBHEHUS WA CUCTEMBI IBYX YPAaBHEHHI C IBYMsI TIEPEMEHHBIMHU.

[IpoBoauTh TpOCTEHIIINE UCCIIENOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHUM, B TOM
yucjie ¢ MPUMEHEHHEM TpaduuecKux TMpeacTaBleHud (yCTaHABIUBaTh, HUMEET JIU
ypaBHEHUE WM CHCTEMa YPaBHCHHH PEIICHHs, €CJIM UMEET, TO CKOJIbKO, U TIpouee).

Pemate nuHeliHbIe HEPABEHCTBA, KBaIpaTHBIE HEPABEHCTBA, U300paxkaTh pEIICHUE
HEPABEHCTB HA YUCJIOBOM MPSIMOiA, 3aMUCHIBATh PEIICHUE C IOMOIIbI0 CUMBOJIOB.

Pemate cucTEMBbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOM
MPSIMOM, 3aMKUCHIBATH PEIICHUE C MTOMOIIbIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MIPU PEUICHUM PA3TUYHBIX 33]1a4.

DOyHKUUHA

Pacno3naBarh (QyHKIIMM W3y4eHHBIX BHAOB. [loKa3pIBaTh CXEMaTHUYECKH

pacroyiokeHrue Ha KOOPAUHATHON TIOCKOCTH rpadukoB GyHkuui Buga: y = KX, y = kx +
b,y =k/x,y =ax2 + bx + ¢, y = x3, y = VX, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHIi
K02(DPUITMEHTOB, OMKUCHIBATh CBOMCTBA (DYHKITHIA.

Crpoutb u u300paXkaTh CXEMaTUYeCKH TpadUKH KBaIPATUYHBIX (YHKIUH,
OIMHCHIBATH CBOMCTBA KBAJIPATHUHBIX (DYHKIIMI 110 MX rpadukam.

PacrioznaBarh kBagpaTHyHyro (QYyHKIHIO 10 (QopMmylie, TPUBOIUTH MPUMEPHI
KBaJIPAaTUYHBIX (PYHKIMI U3 peaTbHOU KU3HU, (PU3UKU, TEOMETPHH.

YucsioBble MOCJI€10BATEILHOCTH U MIPOTrPeCCUH

PacrioznaBath apuMeTHyecKkyl0 W TE€OMETPHYECKYIO MPOTPECCHUH TPHU Pa3HBIX
crioco0ax 3aJaHus.



BbINOMHATH BBIYUCIEHUS C UCIOIb30BaHUEM (OpMYI N-ro ujieHa apupMeTHuecKon
Y TEOMETPUYECKON MPOrPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbI MOCIEI0BATENBHOCTH TOUKAMH Ha KOOPJIMHATHOM MJIOCKOCTH.

Pematp 3agaun, CBsSI3aHHBIE C YHMCIOBBIMH IOCJIEJOBATENILHOCTSIMU, B TOM YHCIIE
3a/1au U3 peaJbHOM KU3HU (C UCTIOIB30BAaHUEM KABKYJIATOPA, IIU(POBLIX TEXHOIOTUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O
- 102 5 0

I[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia v BeranciaeHus. KBagpaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 5 0

I[TPOTPAMME



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTEbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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