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IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO OOIIEro oOpa3oBaHHs: OHA
o0ecrieynBaeT U3yuyeHue IPYrux AUCHUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
LUKIIOB, €€ OCBOGHHE HEOOXOIUMO JUIsl MPOJIOJKEHHS] 00pa30BaHUs U B MOBCEIHEBHOM JKHU3HH.
Pa3Butne y oOyuaromuxcsi Hay4yHBIX MPEACTaBICHUN O TMPOUCXOXKIACHUH U CYIIHOCTH
anredpandeckux abcTpakuui, CIOCO0E OTpaKEHHsI MaTeMaTHUYeCKOM HAayKOHl SBJIEHUH U
MPOLIECCOB B MpHUpPOAE M OOLIeCTBEe, pPOJM MaTeMaTHYeCKOro MOJEIHUPOBAHUS B HAYyYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI M KadeCTB
MBIIICHHSI, HEOOXOAUMBIX JIJIsl aJaNnTallid B COBpEeMEHHOM LudpoBoM obmiectBe. M3yuenue
anreOpbl 00ECTIeUnBaeT Pa3BUTHE YMEHUS HAOIIOAAaTh, CPAaBHUBAThH, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JeWCTBUSL U BBIBOJBI, (POPMYIHPOBaTh yTBEepkaeHHs. OcBOeHHE Kypca anreOpsl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS] OOYYalOIIUXCS: OHU HCIOJB3YIOT JAECIYKTUBHBIE U
WHAYKTHUBHBIE PACCYXKACHHSA, 0000IIEHNEe M KOHKPETH3alWI0, a0CTparupoBaHHE M aHAJOTHIO.
OOyuenue anreOpe MpeAnonaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBHON JEsTeNbHOCTU
o0yJaromuxcs, IMOTOMY CAaMOCTOSTENPHOE pEIIeHHE 3a1ad  SBISCTCS — pean3anuei
JeSITeIbHOCTHOTO IPUHLIUIIA O0yYEHUSI.

B crpykrype mnporpammel yueOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COAEP)KATEIbHO-METOAMYECKUEe JHHUU: «Uucna u
BBIUUCTICHUSY, «ANredpanyeckue BBIPAKEHUA», «YPABHEHUS U HEPABEHCTBa», «DYHKIIHH.
Kaxnast u3 3TUX copepkaTeNbHO-METOAMYECKIX JIMHUN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
M3YYEHHUs Kypca, B3aUMOJICUCTBYS C APYTUMHU €ro JTUHUSAMHU. B Xo1e n3ydyenust yueOHOro Kypca
00y4aroIUMCs IPUXOAUTCS JIOTHIECKH PacCyKAaTh, UCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBA3M € 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jefiaXx MaTeMaTH4eCKOTO OOpa3oBaHHs U
CHOCOOCTBYIONIME OBJAJACHUIO OOYYarOIMIMMHCS OCHOB YHHBEPCAIbHOTO MAaTEMaTHYECKOrO
si3bika. ConepikaTenbHON U CTPYKTYPHOUM OCOOCHHOCTBIO Y4eOHOTo Kypca «Anredpay sBisieTCs
€ro MHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «Yucna W BBUKCICHHS» CIYKUT OCHOBOM HJsl AalbHEHIIEro
U3YyYEHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOLIMXCS JIOTMYECKOTO MBIIUICHUS,
(OpMHUPOBAHNIO YMEHHS TOJIB30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETEHHIO MPAKTHYECKUX
HABBIKOB, HEOOXOJUMBIX ISl TIOBCEHEBHOHN XU3HU. Pa3BUTHE MOHATHUS O 4YHUCIE HA YPOBHE
OCHOBHOTO 00IIEr0 00pa3oBaHUs CBSI3aHO C PAMOHATHHBIMH W MPPANMOHAIBHBIMH YHCIIAMH,
(dbopMHpOBaHUEM MPEJICTABICHUNA O NEHCTBUTEILHOM YHUCIE. 3aBepllieHHEe OCBOCHMS UYMCIOBOU
JIMHUU OTHECEHO K CpeTHEMY 00I1IeMy 00pa30BaHUIO.

Conepxkanne IByX anreOpaMdeckux JHHAH — «AsreOpandyeckre BBIPRKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CIOCOOCTBYyeT  (opMHpOBaHMIO y  OOydaroluxcs
MaTEeMaTHYeCKOro ammapara, HeoOXOAMMOIOo [UIs pEIIeHUs 3a/Jad MaTeMaTUKH, CMEXHBIX
MIPEIMETOB U NPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHuUs
yuyeOHBIH  MaTepuall  TPYINUPYETCS BOKPYr  palMOHANBHBIX  BBIpaKEeHUH.  Anredpa
JIEMOHCTPHUPYET 3HAYCHHUE MAaTEMATHKH KaK SI3bIKA JJIST TIOCTPOCHUS MAaTEeMaTHUECKUX MOJIENEH,
OIMCaHMs MPOLECCOB U SIBIICHUH peanbHOro Mupa. B 3amaun oOyueHus: anredpe BXOAAT Takxke
JambHeHIee pa3BUTHE AalTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YaCTHOCTH, IS
OCBOEHHUS Kypca UWH(GOPMATUKH, W OBIQJICHHE HaBBIKAMU JCIYKTUBHBIX PACCYXICHUH.
[IpeobpazoBanre CUMBOJBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CITOCOOHOCTEN K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpaUUECKOW  JMHWUM  HAIEJIGHO Ha  TOJy4YeHHUE
o0yJaroIuMuUCs 3HaHUN 0 PYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYeCKON MOJENTH /ISl OMUCAHUS
W WCCIIEZIOBAaHUS PAa3HOOOpPA3HBIX IPOIECCOB W SBICHHWA B MpHpoae M odOmectBe. M3ydeHne
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MaTepuajia CIIOCOOCTBYET pa3BHTHIO Y OOYYarOIIUXCS YMEHHUS HCIOJIb30BATh pa3IMYHbIC
BBIPA3UTENIbHBIC CPEICTBA SI3bIKA MATEMaTHKH — CIIOBECHBIC, CHMBOJIHYECKHE, rpaduveckue,
BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MPEICTABICHUI O POJIM MAaTEMAaTHKH B PA3BUTUH [TUBUIN3ALIUH
U KyJbTYPHI.

CormacHo y4yeOHOMY IuIaHy B /-9 Kiaccax wu3ydaercs ydeOHBIH Kypc «Anredpay,
KOTOPBIH BKIIIOYAET CIEIYIOIIME OCHOBHBIC pa3jieibl colepkaHus: «Hucia W BBIYMCICHUSY,
«AnrebpanuecKue BEIpaKECHU», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenne yuebnoro kypca «Anredpa» orsoaurcst 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hezento), B 8 kimacce — 102 gaca (3 vaca B Henmento), B 9 kimacce — 102 gaca (3 4gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia v BBIYUCICHUS

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0] OT OJHOW (hOpMBI 3amucu Apodei k
npyroi. IloHsTHE palMOHAIBHOIO YUCIIA, 3alMCh, CPABHEHUE, YIOPSALOYMBAHUE PALMOHAIBHBIX
gucen. Apudmerndeckue ASHCTBUS ¢ pallMOHATIbHBIMH yuciaMu. Perienue 3ana4d U3 peabHON
MPAaKTUKH HA YacTH, HA APOOH.

CreneHb ¢ HaTypalbHbIM IIOKa3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTIpE/ICICHHUS, 3aHiCh 0OIbIUX 4ncen. [IporeHThl, 3amuch MPOLEHTOB B BUAE APOOH U
IpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33J]aud HA IPOLIEHTHI, PELICHUE 3a]lad U3 pealbHOU
IIPaKTUKH.

[TpuMeHeHnEe NPU3HAKOB IEIMMOCTH, PA3JIOKEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHbIe 3aBUCMMOCTH, B TOM YHUCIIE TIPsiMast U 00paTHasi MPOIOPIHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C INEPEMEHHOM. [lomycThMble 3HAaYeHUS
nepeMeHHbIX. llpeacraBieHne 3aBUCUMOCTM MEXIy BelIMYMHAMU B Bujae  (GopMyJbl.
Brrauciienus no gopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKCHUHN, TOXKIECTBEHHO PaBHBIE
BBIPQ)XEHUS, IIPaBUIa NMPeoOpa3oBaHMs CyMM U IPOU3BEACHUH, MpaBUiIa PAaCKPbITUS CKOOOK U
MPUBECHHUS TOJOOHBIX CIaracMpIX.

CBolicTBa CTENEHU C HATypaJIbHBIM IIOKa3aTEIIEM.

OpnHowienbl 1 MHorowieHbl. CreneHb MHorouseHa. CiioXeHHUe, BBIUYUTaHUE, YMHOXKEHUE
MHOro4JeHOB. DOpMysbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHHUsS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHUsS, PABHOCHIBHOCTh
YpPaBHEHUU.

JIuneiiHOe ypaBHEHME C OJHOM NEPEMEHHOW, YMCIO KOPHEW JMHEMHOIO ypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBlieHHE YpaBHEHMH IO YCIOBHIO 3ajauyd. PemieHue
TEKCTOBBIX 33]1a4 C IOMOIIIbIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C ABYMs IEpEMEHHBIMHM U ero rpaguk. Cucrema AByX JUHEHHBIX
ypaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelieHune cucteM ypaBHEHHMH CIOCOOOM MOACTaHOBKH.
[IpuMepsl perieHus: TEKCTOBBIX 3a7a4 C MOMOIIBI CUCTEM YPaBHEHHM.

DOyHKIUHA

Koopannara Touky Ha npsAMoin. UncnoBele MpoMexXyTKH. PaccTosHne Mexay AByMs
TOYKaMH KOOPAWHATHOU IIPSMOM.

[TpsmoyronbHas cuctema koopauHat, ocu OXx m Oy. AbGcuucca M OopAWHATa TOYKH Ha
KOOpAMHATHON T1uiockocTH. [Ipumepsl rpadukoB, 3aiaHHBIX ¢GopmynaMu. UYTeHue rpadukoB
peanbHbIX 3aBucumocted. [lonstue ¢ynkuu. I'papux ¢ynkumn. CsolictBa  (QyHKUIUH.
JIuneitnast Qpynkuus, e€ rpadpuk. ['paduk pynkuuu y = [x|. I'paduyeckoe perienue JInHEHHbIX
YPaBHEHUI U CHCTEM JIMHEUHBIX YPaBHCHUM.

8 KJIACC

Yucia 1 BbIYUCICHUSA

KBaapatueiii kopeHb u3 uucina. [loHstue 00 wuppanmoHasbHOM uyucie. Jlecaruunbie
MPUOTIKEHUS UPPAllMOHATBHBIX uncen. CBOMCTBA apu(METHUECKUX KBAIPATHBIX KOPHEH U HX
MPUMEHEHHE K TMPeoOpa30BAHHMIO YHWCIOBBIX BBIPAKEHHN W BBIYUCICHHSIM. JleHCTBUTEIHHBIC
qyuca.

CremneHs C 1enbIM Moka3areseM U e€ cBoiicTBa. CTaHgapTHAS 3aMMCh YUCIIA.
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AuredpanyecKne BbIpaKeHH

KBagpaTHblii TpEXuieH, pa3loKEHHE KBaJPATHOIO TPEXWICHA HAa MHOMXKHTEIM.

Anrebpanueckasi 1poOs. OCHOBHOE CBOMCTBO ajredpandeckoit apodu. Croxenue,
BbIUUTAHUE, YMHOXKEHUE, JAeJeHUue anredpandeckux ApoOeil. PanroHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, (opmyia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHMH, CBOASAIIMXCS K JMHEHHBIM W KBajpaTHbIM. IIpocreiimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckass uHTEpHpeTalusl ypaBHEHUH ¢ JABYMS MEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUN C IBYMs I€pEeMEHHBIMU. lIpuMepbl pelleHus CUCTEM HEIMHEHMHBIX YPaBHEHHUH C
JBYMs TIEPEMEHHBIMH.

Pemienune TekCcTOBBIX 33724 anreOpandeckuM CriocoOOM.

UucnoBble HepaBeHCTBA W HX CBoOMcTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIuHeliHbIE HEpaBeHCTBa C OAHOW nepeMeHHOHl. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUH

[Tonstue Gynkuuu. O61acTh ONpeAeIeHNuss U MHOXKECTBO 3HaueHUH (yHKIMU. CrocoOsl
3a1aHus yHKITHI.

I'paduk ¢dynkuuu. Yrtenwe cBoiicTB QyHkuuu no e€ rpaduky. Ilpumepst rpadukos
(GyHKINH, OTpa)KarOIUX pealTbHbIC POIECCHI.

@DyHKIMY, ONUCHIBAIOIIME NPSIMYI0 M OOpaTHYIO NPONOPLUUOHAIBHBIE 3aBUCUMOCTH, MX
rpauku. Oynxmmn y = X2, Y = X3, y = Vx, y=|X|. ['padusueckoe pemeHue ypaBHeHHII i CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciia 1 BBIYMCTICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHBIE J1ECATUUYHbBIE
npoOu. MHOXKECTBO JEHCTBUTENIBHBIX 4YHUCEN, JCHCTBUTENbHBIE YHUCIA KaKk OECKOHEYHbIE
JecsTUuHble  ApoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXAY  MHOYKECTBOM
JNEUCTBUTEIILHBIX YUCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKHE AECUCTBUSA C JAEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 0O0BbEKTOB OKPYXAIOUIEr0 MHpPA, JUIMTEIBHOCTH IMPOLIECCOB B OKPYKAIOLIEM
MHpe.

[TpubnmxEHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuONIMKeHus. OKpyrieHue yucel.
[Ipukuaka v oneHKa pe3ynbTaTOB BBIUNCICHUM.

YpaBHeHUS H HEPABEHCTBA

JIunelinoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIUXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMH, CBOJAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHHW TPETbeW M YETBEPTOW CTENEHEHR
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenune  npoOHO-palMOHANBHBIX  ypaBHEHWH.  PemeHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ IByMs MEpeMEHHbIMU U ero rpaduk. Pemenue cucrem ABYX JHMHEHHBIX
YpaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHHe CUCTEM ABYX YPaBHEHUMN, OAHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOM cTemneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoooMm.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue JIMHEHHBIX HEPABEHCTB C OJIHOM NEpeMEeHHOW. PemieHue cucrteMm JIMHEWHBIX
HEpPaBEHCTB ¢ OJHOW TepeMeHHOU. KBanpartHwle HepaBeHcTBa. ['paduueckas wHTEpHpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBanparnunas ¢yakus, e€ rpaduk u cBoicTa. [lapabona, KOOpaAUHATHI BEPITUHBI
napaboJibl, OCh CHMMETPHUH MapadoJIbl.

I'paduku dyskmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| u ux cBoiicTaa.

Yuc/ioBbIe MOCIEA0BATEILHOCTH H POTPECCUH

[TonsiTHE YMCIIOBOM MOCIIEIOBATEIBLHOCTH. 3aJaHue TTOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmymoit u popMyIoi N-TO WieHa.

Apudmerndeckass W reomerpuueckas — mporpeccur.  Dopmynel  N-To  WieHa
apu(pMeTUYeCcKO U reOMeTPUUYECKOM MPOrpeccuii, CyMMBI IIEPBLIX N UJICHOB.

N300pakeHre 4ICHOB apu(PMETUIECKON U T€OMETPUIECKOI MpOrpeccuii TOUKaMu Ha
KOOPJAMHATHOMU IJIOCKOCTH. JIMHEHHBIN U SKCHOHEHIMANIbHBIN POCT. ClI0KHBIE TPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBbI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS IPOrpaMMbl  ydeOHOrO Kypca «Ausrebpay
XapaKTePU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHHE:

NpPOSIBICHHEM HHTEpPECa K TMPOILIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHUEM K JOCTHXKCHHSM POCCUHCKHUX MATEMaTHKOB W POCCHICKON
MaTeMaTHYeCKOU IIKOJIBI, K UCIIOJH30BAHUIO ITHX JOCTHKEHUH B APYTUX HAYKaX U MPUKIIIHBIX
chepax;

2) rpakIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBHIO K BBIIOJHEHUIO OOS3aHHOCTCH TpakJaHWHA M peai3aldd ero Ipas,
NPEACTABICHHEM O MAaTEeMaTHYECKMX OCHOBaX (YHKIIMOHHPOBAHHUS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYP IPaKTAHCKOro 00IecTBa (HAMpUMeEp, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKIEHHIO STHUYECKHX IPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM HMPUMEHEHHEM JTOCTHIKCHUI
HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THYECKUX MIPUHIIUIIOB B ISSITEILHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIIMTAHHE:

YCTAHOBKOW Ha AKTHBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOu
HAIpPaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMaTHYEeCKOro 00pa3oBaHMs Ha MPOTSHKEHUH BCEH
KHU3HU [UIS YCTICIIHOW TPO(ECCHOHATBHON JEATETBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U IIOCTPOCHHEM HWHIMBHIYAIbHOW TPAeKTOPHH OOpa30oBaHUS U
’KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHHA, YMEHUIO BHICTh MATEMATHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMSA:

OpPHMEHTALMEH B JEATEIIHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX IPEICTABICHHNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJOBEKa, MNPUPOAbI M OOINECTBa, MOHMMaHHEM
MaTeMaTH4YeCKOW HayKH Kak C(]epbl YeOBEYECKOM IESTEIIbHOCTH, JTaloB €€ pPa3sBUTHS H
3HAYUMOCTH [T Pa3BUTHUS [IMBUIM3AIIHH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH H MaTEeMaTHUYECKOM
KyJIbTYpO Kak CpEACTBOM IIO3HAHUS MHpa, OBJIAZIEHHEM TPOCTEUIINMH  HaBBIKAMHU
HCCIIeI0BATEIbCKOM ICSITEbHOCTH,

6) ¢usnyeckoe BocnuTanue, (GopMHpOBaHHE  KYJIbLTYPbl  3A0POBbA U
IMOIMOHATHLHOTO GJIArOMOJTYYHS:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTHYeCKHE 3HAaHUS B HHTEPECaX CBOETO 370POBbS,
BEJIEHHsI 3I0pPOBOr0 00pasa jKU3HHU (3J0pPOBOE IMHUTAHKE, COATAaHCUPOBAHHBIN PEKUM 3aHATHIA U
OT/bIXa, peryasipHas (Qu3Mueckas aKTHBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBbIKA PEQIICKCHH,
NPU3HAHUEM CBOETO MPaBa Ha ONMIMOKY M TAKOT'O JKE ITPaBa JIPyroro 4eioBeKa;

7) 3KOJIOrH4eCKO€e BOCIIUTAHUE:

OpHEHTallel Ha MPUMEHCHHE MaTeMaTHYeCKUX 3HAHWU I PelieHus 3a71ad B 00JacTH
COXPAHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB M OIEHKH HX BO3MOYHBIX
MOCJIEACTBUI TSI OKPY’KAIOIIEH Cpeiibl, OCO3HAHHUEM TJI00aIBHOTO XapaKTepa SKOJIOTHUECKHX
po0JieM U IyTel X pelieHus;

8) aganTanus K M3MEHSIIOIIHMCS YCJIOBHSM CONHMATbLHOM U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEIEIEHHOCTH, MMOBHIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHYECKYIO JeITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCSA Y IPYTUX



moaeil, mpuoOpeTaTb B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTIbITa IPYTHX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie (GOpMyIUpOBATh UIEH,
MOHATHS, THIOTE3bl 00 00BEKTaX M SBICHHUAX, B TOM YHCIIE paHEe HEU3BECTHHIX, OCO3HABATH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYyallMl0, BOCHPUHHUMATh  CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC DPEIICHUS U
neicTBus, pOpMyIUPOBATh U OLIEHUBATH PUCKH U TMOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe e CTBHS

Ba3oBble Jiornueckue aeicTBUA:

BBISIBIIIT M XapPaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUHA MEXAYy MOHATUSAMH, (OPMYIHPOBATH ONpPEICICHHUsI TOHATHH, YCTaHaBIMBATbH
CYIIECTBEHHBIN NMPU3HAK KJIACCU(PHUKALIMHU, OCHOBAHUS /ISl 000OILIECHHS U CPaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

BOCIIPUHMMATh, (opMyIupoBaTb M HIpeoOpa3oBbIBaTh CYXKACHUSA: YTBEpAUTEIbHbIE WU
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIIITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS B (PaKTax, NaHHBIX,
HAOJIOACHUSAX M YTBEPXKICHHSAX, NpPEIJIaraTh KPUTEPUHU Ui BBISIBICHUS 3aKOHOMEPHOCTEH H
MPOTHUBOPEUHIA;

JeNaTh BBIBOJABI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

pa3buparh J10Ka3aTeNbCTBA MAaTEMaTHMYECKUX YTBEPKJIEHUHM (NMpsiMble W OT NPOTUBHOIO),
MPOBOJUTh  CAMOCTOSITENIPHO  HECJIOXKHBIE — JIOKA3aTeNbCTBA  MaTeMaTHYeCKHX  (PaKToB,
BBICTPaWBaTh AapryMEHTALUIO, MPUBOJUTH MPUMEPbl U KOHTPIPUMEPBI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHIOCO0 pelleHns: yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHMUS,
BbIOMpaTh HanboJIee MOIXOASMINI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebcKkue 1elcTBUSA:

UCMOJb30BaTh BOMPOCHl KaK MCCIEIOBATENbCKUI WHCTPYMEHT MO3HaHUs, (HOpMyaupoBaTh
BOIMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABIMBATH UCKOMOE
U 1aHHOe, (OPMUPOBAThH TUTIIOTE3Y, APTYMEHTHPOBAThH CBOIO TIO3HIINIO, MHEHUE;

IIPOBOJIUTH MO CaMOCTOSATENBHO COCTaBIEHHOMY IJIaHY HECIIOKHBIA 3KCIEPUMEHT, HEOOIbIIOEe
UCCIIeIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY cO00i;

CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOIIEHMS M BBIBOJBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IEHNI;

IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IPOIECCa, a TaK)Ke BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCJIOBHUSX.

Paborta ¢ nngopmanmeii:

BBISIBIISITh  HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(OPMAIMHU, JAHHBIX, HEOOXOIUMBIX JUIS
peIeHs 3a/1a9H;

BBIOMPATh, aHATTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3INYHbIX
BUJIOB U ()OPM IPEICTABICHHUS;



BEIOMpaTh ¢GopMy TMpeAcTaBlieHUS HWHPOPMAIMU ¥ WIUTFOCTPUPOBATH pEIIaeMble  3ajadu
CXeMaMH, AMarpaMMaMi, HHOM rpadukoi U X KOMOMHALIMSIMY;

OLICHUBATh HAA&KHOCTh HWHGOPMALMK MO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIeM WU
chOpMYyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE NelcTBHS:

BOCIPUHUMATH U POPMYITUPOBATEH CYKJECHUS B COOTBETCTBHH C YCIOBHUSAMH U LEISIMHU OOIICHWS,
SICHO, TOYHO, TPaMOTHO BBIPaXXaTh CBOKO TOYKY 3PEHUS B YCTHBIX W TMHCHBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 XOAY peUIeHHs 3a/1a4i, KOMMEHTHUPOBATH MOJIyYEHHBIN pe3yNbTaT;

B Xo0JI¢ OOCYXIEHUS 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXKIaeMON TEMBbI, MPOOJIEMBI,
pelaeMoil 3a1a4uu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOMCK PEUICHHs, COMOCTaBJISATh CBOU
CYXICHHSI C CYKJISHUSMHU IPYTHX YYaCTHUKOB JUAajora, OOHAPYXHBATh Pa3lIUYMe M CXOACTBO
MO3UIUH, B KOPPEKTHOH opMe POopMyTUpOBATH Pa3HOIIIACHS, CBOM BO3PAKECHHUS,

MPEICTaBIATh PE3yJAbTaThl PEIICHUS 3a/Ja4yd, OSKCIEPUMEHTAa, WCCICIOBAHUS, TIPOCKTa,
CaMOCTOSITENILHO  BBIOMpATh (GoOpMaT BBICTYIUICHUS C YYE€TOM 3a/Jad MPE3CHTAlUU U
0COOEHHOCTEH ayIUTOpUU;

MMOHMMATh W WCIOJb30BaTh TMPEUMYIIECTBA KOMAHIHOH ¥ WHIUBUIAYAIbHOW pPabOTHI TpH
pelIeHNN y4eOHBIX MATEeMAaTHICCKUX 3a/1a4;

MPUHUMATD L[E€Jb COBMECTHOM JEATENIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHON paboThI,
pacnpenenatb BHABI PadOT, OOroBapuUBaThCA, OOCYXKIaTh MpOLECC U pe3ynbTaT pabdoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIIONIEN;

y4acTBOBaTh B TPYyMNNOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHHUSMH, MO3TOBbHIE
ITYPMBl M JIPYTHE), BHIIOJIHSATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOM JEHCTBHUS C
JIPYTUMH YWICHaMHd KOMAaHbl, OIICHWBATh KAueCTBO CBOETO BKJIaga B OONIMH TPOAYKT IIO
KpUTEpUsiM, cHOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSI.

PeryisiTuBHBIE YHHBepPCAJIbHbIE YUeOHbIe TelCTBUS

Camoopranm3zaums:

CaMOCTOSITEIILHO COCTAaBJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4ud (MM €T0 YacTh), BRIOMPATh
crocod pemeHuss ¢ y4ETOM HMEIOMUXCS PECYpcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOPMAIIUH.
CaMOKOHTPOJIb, IMOIHOHAJIbHBIH HHTELIEKT:

BIIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSI TIpollecca H  pe3yibTara pelIeHUs
MaTeMaTHYeCKOH 3a1auu;

MPEIBHUJICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPU PpEIICHHH 33Ja4d, BHOCHUTH
KOPPEKTUBBl B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HaWJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH TIIOCTABICHHOM IENM W  YCJIOBHUAM,
OOBSICHATH MPUUMHBI JTOCTHKEHUS WU HEAOCTUKEHUS 1IeNI, HaXOJUTh OLIUOKY, TaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xoHumy oOydeHus B 7 KJjacce OOyyaromuiicss HOMYy4YUT CIEIYIOIIME NpPEIMETHbIE
pe3yJbTaTh:

Yucia u BbIYUCICHUSA

BeImonHATE, coderas YCTHBIE M THCBMEHHBIC MPHEMBI, apu(QMeTHYeCKHe NEHCTBUS C
panoHaTbHBIMU YUCIIAMH.

HaxonuTh 3HauYeHWsI YHCIOBBIX BBIPAKEHHH, NMPUMEHITH pPa3sHOOOpas3HbIE CHOCOOBI U
OpUEMBl BBIUMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHHM, CoOJepkKaluX OOBIKHOBEHHBIE H
NECSITUUHBIE JPOOH.



[TepexoauTh OT OMHOM (HOPMBI 3aMMMCH YHCEN K APYyroi (mpeoOpa3oBHIBATH JACCITHYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATh U YIIOPAJOUYNBATH PALIMOHAIBHbIE YHCIIA.

OKpyrasTh Yyncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BbIpaKCHUI. BBIMONHATH ASMCTBUS CO CTENEHSMU C HATYpajbHBIMU MOKA3aTEISIMH.

[TpuMeHsTh NpU3HAKK JEIMMOCTH, DPA3JIOKEHME Ha MHOMKUTENIM HaTypaJbHBIX YHCEIN.

Pemarh mpakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIICHHEM BEIIWYMH,
IIPOIOPLIMOHAIBHOCTBIO BEIMUYUH, IPOLIEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
¢ Y4€TOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkue BbIPpaKeHUs!

Hcnonp30Bate anreOpandeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IpoIiecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAYKEHUI ITPH 3aJaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BrimonHaTe npeobpazoBaHus 1EIOT0 BhIPAKEHHUs] B MHOTOWIEH MPHUBEACHUEM MOJI00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE yYMHOXKEHHE OJIHOYJICHAa Ha MHOTOWIEH M MHOTO4YJeHa Ha MHOTOYJICH,
IIPUMEHSTH (POPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh pa3ioKEHUE MHOTOYWICHOB HAa MHOXHUTENIU C MOMOIIBI0O BBHIHECEHHS 3a
CKOOKH OOIIETr0 MHOYKHUTENS, TPYIIIMPOBKH CJaraeMpIX, IpUMEHEHHs (HOpMyT COKpAIIEHHOTO
YMHOXCHHS.

[TpumeHsTh 1peoOpa3oBaHUs MHOTOWIEHOB JUIsl pELIEHUS pa3iuyYHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAbHOM MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMU MOKa3aTeNIMU Ui [IPe00pa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSA MpaBUja MEPEexona OT
UCXOJHOTO ypaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepsATh, SBISETCS U YUCIO KOPHEM
YpaBHEHHS.

[TpumensTH rpaduueckre MEeTO bl IPU PEIICHUH TMHEHHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepsI Map YKCe, IBISIOMINXCS PEHIEHUEM JMHEHHOIO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpapuK JMHEWHOTO YypaBHEHUS C JBYMs
NIEPEMEHHBIMH, OJIb3YACh IpauKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucrembl ABYX JMHEWHBIX ypaBHEHUU C JABYMsI NEpEMEHHBIMHU, B TOM YHCIE
rpapuyecKu.

CocraBnATh M pemiarh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHUHN IIO
YCIIOBUIO 3a/layl, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IOJIyYEHHBIH
pe3yJbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHATHOM MpsMOW TOYKH, COOTBETCTBYIOLIUE 33JaHHBIM
KOOpAWHAaTaM, Jy4HM, OTpPE3KH, HHTEpBalbl, 3alUCBhIBATh YHCIOBBIE IPOMEXYTKM Ha
anreOpanvIecKkoM sI3bIKE.

OrmedaTs B KOOPAMHATHOM IIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduku muHeHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMMU:
CKOpPOCTb, BpeMs, pacCTOSHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTh, BPEMS,
00BEM PabOTHI.

Haxoauts 3HaueHne GyHKIMU 110 3HAUYEHUIO €€ apryMeHTa.
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[Torumate rpadudeckuid coco0d MpencTaBlICHUs W aHadu3a WH(OpMaIlUU, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 Kjacce oOyyaromiuiicss HOMYYUT CIEIYIOIIME MPEIMETHbBIE
pe3yJIbTaThl:

Yucia 1 BBIYMCTICHUS

Hcnonp30BaTh HayalbHBIE MPEJICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHUS, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh NCHCTBUTENBHBIC YMCIA TOYKAMH Ha
KOOPJMHATHOM MPSIMOIA.

[TpumeHsTh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTh KBaJpaTHHIC
KOPHH, UCHOJIB3YS IPU HEOOXOIUMOCTH KaJIbKYJISITOP, BHIIIOJIHATH TPE0Opa30BaHus BhIPAKECHHUI,
COZIEpIKAIMX KBAIPATHBIE KOPHU, HCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBarh 3amucu OONBIIMX U MalbIX YHCEN C MOMOIIBI0 JECSITHUYHBIX ApoOed u
creneneit yucna 10.

AuredpanyecKkue BbIpaKeHUs!

[IpuMeHSTh TOHSATHE CTENEHU C IEJbIM IOKA3aTeNieM, BBIMOJIHATH MPEOOpPa30OBAHMS
BBIPKEHUI, COIEpKALIUX CTETICHU C LIENIBIM [T0Ka3aTeIeM.

BrInonaHsATh TOXKIECTBEHHBIE TPEOOpPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN HA OCHOBE
MpaBWJI ACUCTBHI HAJl MHOTOWJICHAMH U anreOpanuyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKHUTEIIH.

[IpumensTh mpeoOpa3oBaHUsA BBIPRKECHUN I pEHICHUS pa3IMYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 peaTbHOMN MPAKTHUKHU.

YpaBHeHusI U HEPABEHCTBA

Pemars nuHelHbIe, KBaJipaTHbIE YPAaBHEHHS U PAllMOHAIBHBIC YPaBHEHUS, CBOJSILINECS K
HUM, CUCTEMBI JIByX YpPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[TpoBoauTH MpoCTEiiline UCCIeOBaHNUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIE C
MPUMEHCHHEM TpaduuecKux TpeAcTaBlieHui (yCTaHABIMBAaTh, WMEET JIM YpaBHCHHUE WU
CUCTEMa YPaBHEHMI PEIlIeHUs], €CIIM UMEET, TO CKOJIbKO, U MTpoYee).

[lepexonuTh OT CIIOBECHOW (HOPMYJIHPOBKH 3amaud K e€ anreOpamyecKodl MOACIu C
MOMOIIBI0 COCTABJICHUS YpaBHEHHsS WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJIa4H TIOJYYCHHBINA PE3YJIbTAT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU, PELIaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOM MEPEMEHHOW M WX CHCTEMBI, J1aBaTh TI'PAPUUYECKYI0 WILIIOCTPALINIO
MHOECTBA PEILICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[lonnmath © UCHONB30BaTh (YHKIMOHANbHBIE TOHATHS H  SA3BIK  (TEPMHUHBI,
CUMBOJIMYECKHME O0O03HAYCHUS), OMPENEIATh 3HaueHHe (YHKIUM TO 3HAYCHUIO apryMeHTa,
OTIpeIeTIATh CBOMCTBA (PyHKIIMU IO €€ TpaduKy.

Crtpouts rpaduku 31eMeHTapHbIX QYHKIUN BUAA:

y = k/x,y = X2,y = x3,y = |x|, y = VX, OnuCchIBaTh CBOMCTBA YHCIOBON (DYHKIMH 110 &
rpaduky.

K xonmy oOydenus B 9 kiacce oOydarOmMACs MONTYYUT CIEAYIONIUE MPEAMETHBIE
pe3yJIbTaThI:

Yucia 1 BbIYUCICHUSA

CpaBHHMBATH U yIOPSA0YNBATH PAIUOHATBHBIC U UPPAIMOHATBHBIC YUCIIA.

BrimonHATE apudMeTnuecKkne NSUCTBUS C PAIlMOHATBHBIMU YUCIAMH, COUETasi YCTHBIE U
MHUCbMEHHBIE TPUEMBI, BHITIOIHATH BEIYUCIECHUS C UPPALIMOHATIBHBIMU YU CIIAMH.

Haxonuth 3Ha4Ye€HMs CTETICHEH C IEBIMU MOKA3aTeISIMU M KOPHEH, BEIYUCIISATD 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyTIaTh ACHCTBUTEIBHBIC YHCIIA, BBIMOIHATH MPUKHUAKY pe3ybTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHUM.
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YpaBHeHUS H HEPABEHCTBA

Pemate nuHeWHBIE M KBaJpaTHbIE YpPaBHEHUs, YpPAaBHEHMs, CBOJAIIMECS K HHM,
pocTenie ApoOHO-PaMOHATbHbBIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX ypaBHEHHH C JABYMs NEPEMEHHBIMH U CHUCTEMBI JIBYX
ypaBHEHHH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISICTCS TMHEUHBIM.

Pemate TekcroBble 3ajauM  aureOpandeckMM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
ypaBHEHHS WA CUCTEMBI ABYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

[TpoBoauTH IpOCTEHIINE HCCIEIOBAHNS YPABHEHUH U CHUCTEM YPAaBHEHMH, B TOM 4HCIE C
IpPUMEHEHHEM TpapHUuecKuX MpeACTaBlIeHUN (YCTaHaBIMBAaTh, MUMEET JIM ypaBHEHHE WIIU
cucTeMa YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIbKO, U ITpoYee).

Pemate J5uMHElHblE HEpaBEHCTBAa, KBaJIpaTHblE HEPAaBEHCTBA, H300pa)kaTb peELICHHUE
HEPaBEHCTB Ha YMCJIOBOU MPSIMOH, 3aITUCHIBAThH PEIICHUE C TIOMOIIHIO0 CHMBOJIOB.

Pemate cucremMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOW HPSMOI,
3aIMCBIBATh PEIIEHUE C IOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEILICHUH PA3TUYHBIX 3a/1a4.

DOyHKIUUHA

PacniozHaBaTh pyHKIMM U3y4eHHBIX BUI0B. [loKa3pIBaTh cCXeMaTHUECKH PACIIOIOKEHUE Ha
KOOPJIMHATHOH II0CKOCTH rpadukoB GpyHKImiA Buna: ¥ = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y =1, y = |X|, B 3aBHCHMOCTH OT 3HaueHHi1 KO>((DUIIIEHTOB, ONMUCHIBATH CBOMCTBA
GyHKIHH.

Crpouth M M300paxkaTh CXEMAaTUYECKU IpaUKU KBaJApaTUYHbIX (YHKLUUN, OMHUCHIBATH
CBOWCTBA KBAJIPATUYHBIX (QYHKIMNA 1O UX TpapuKam.

Pacno3HaBaTh  KBajgpaTuuHyro (yHKIu0 10  QopMmyne, HPUBOAUTH  MPUMEPHI
KBaJ[PaTUYHBIX (YHKIUH U3 pealbHON )KU3HU, (PU3UKH, TEOMETPHH.

YucJioBbIE MOC/IE10BATEIbHOCTH H MPOrPeccuu

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU MPU pasHbIX CIIOCOOax
3a7aHusl.

BBINONHATE BEIYUCIEHUS ¢ UCTIONIBb30BaHUEM (OPMYIT N-ToO wieHa apupMeTHIecKoil 1
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh 4ieHbl MOCIE0BATEIILHOCTH TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YMCIOBBIMH TIOCIIEIOBATEILHOCTSMHI, B TOM YUCIIE 3a7a9d
U3 peajbHOM KU3HU (C UCIOIB30BaHUEM KAJIbKYISTOPA, HU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06pa30BATETBHbIC
padoThI pa6oThI pecypesI

b K

1 Ywuciia ¥ BEIYUCIIEHUA. PalinoHaabpHbIe Yruciaa 25 1 htl/tlgg'l;llcr);eelcdasg)oru 17§415b90

2 AnrebpanyecKkue BRIPOKCHHS 27 1 ﬁtl/tlgjsj'l;ll(r)rfeé:jasiorlu(/?f 415090
bubmnoreka IIOK

3 YPABHCHHUS M HEPABCHCTBA 20 1 https://m.eds00.ru/7f415b90
bubmuorexa [JOK

4 Koopaunats! u rpaduxu. @yHKIIH 24 1 htps://m.eds00.ru/7§415090
bubmnoreka IIOK

5 [orroperue 1 obobmerne 6 1 https://m.eds00.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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8 KJIACC

KosmuecTBo yacoB DJIEeKTPOHHbBIE
. HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 0BPA30BATETLHBIC
padoThI padoThI pecypesi
bub OK
1 Yucna u Beruncienus. Ksagparasle KopHU 15 htI/tng'I//I/(r)T:eeI:ji;—(I) ru/7f417af8
5 Yucna u BerauciieHns. CTeneHb ¢ IEIBIM 7 bubnnoreka IIOK
IOKa3aTeNneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BeipakeHus. KBaapaTHbrit 5 1 bubnnoreka HOK
TPEXUICH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkre BhIPaKCHHUS. 15 1 bubnuotexa [HOK
AureGpanueckas Apo0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpatHbie 15 1 bubnmnoreka HOK
ypaBHCHHS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubmuotexa [JOK
ypaBHEHUIt https://m.edsoo.ru/7f417af8
b K
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 htI/tISgI;I/(r):ZI((ji c])_g)oru [7§417af8
bu6mmoreka [IOK
8 PyHKIH. OCHOBHBIC IOHATHS S https:/m.edsoo.ru/7f417af8
bu6nuoreka [IOK
? PyuKumm. Tuciosbie GyHKIH 9 https:/m.edsoo.ru/7f417af8
bu6nuoreka [IOK
10 Iosroperne 1 060bmenme 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KUIACC

KosmuecTBo yacoB DJIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontpoabnbie | MpaxTieckne (uudposbie)
n/n NPOrpamMMbl Bcero paGoThI paGoTLI o0pa3oBaTte/ibHbIC
pecypcsl
1 Uucna u BeruncieHus. [[elcTBUTENbHBIE YHCTIa 9 BH6H.HOTeKa Lok
https://m.edsoo.ru/7f419d08
9 YPaBEIeHHH W HEPaBeHCTBa. YpaBHeHus ¢ 14 1 bubnuorexa [HOK
OJTHO IepeMEeHHOMN https://m.edso0.ru/7f419d08
3 YpaBHeHI/IjI 1 HepaBeHCTBa. CHucTEeMBbI 14 1 bubnmnoreka HOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 16 1 E;Iggﬁ(;:eelai C])_(I)(.)ri(/?f 119d08
bubnmnoreka HOK
> | Dymumm 16 L https://m.edsc%.oru/7f419d08
6 Yucnoble NOCIe0BaTENIbHOCTH 15 1 ﬁtptlggl;l/(r;:eelaz c])_g)(.)rff/?f 119408
7 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATH3AIU 18 1 bu6nuoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA.

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

1. Aure6pa, 7 knacc/ MaxkaperueB F0.H., Munarok H.I'., Hemikos K.W. u npyrue,
AxumonepHoe obmectBo «M3narenpctBo «lIpocBerienne»

2. AunreOpa, 8 kimace/ Maxkaporue FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noxq
penakuuent TensikoBckoro C.A., AkiimoHepHoe o0miecTBo «M3aarenbeTBo
«IIpocsemienne»

3. Aunre0Opa, 9 xiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemikoB K.U. u npyrue,
AxumonepHoe obmectBo «M3narensctBo «lIpocserienner

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Aunre6pa. 7 knacc. YueOHUK a71s 0011eo0pa3oBaTenbHbIX YupexaeHuil. B 2 gactax /
A.I'. Mopaxosud u ap.; no pea. A.I'Mopakosuua — M.: Muemo3una (2019 —
2021). Anrebpa.

2. 8 kmacc. YueOHuK i 001meo0pa3oBaTeNbHBIX yupekaenuid. B 2 qactsax / A.l.
MopakoBud u ap.; mo pea. A.I.Mopakosuya — M.: Muemosuna (2019 — 2021).
Anrebpa.

3. 9 kmacc. YueOHuUK i 001meo0pa3oBaTeNbHBIX yupekaenuid. B 2 actsax / A.l'.
MopakoBud u zp.; o pea. A.I.'Mopakosuua — M.: Maemosuna (2019 — 2021).

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru — kosexims 006pa30BaTEIBLHBIX PECYPCOB;
InternetUrok.ru - Bumeo ypoku; www.math-on-line.com-3annmarenbHast MaTeMaTHKa,;
http://www.logpres.narod.ru — mpumepsl HHGOPMAITUOHHBIX TEXHOJIOTHIA;
http://www.allmath.ru - Bcst matemaruka; http://mathem.hl.ru — matemaruka on-line;
http://www.exponenta.ru - o6pa3oBaTenbHbII MATEMAaTHUYCCKHI CaT;
https://uchi.ru/
https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-
oge.sdamgia.ru/ https://edu.orb.r
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