


HOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBAsieTCs OAHMM M3 OMOPHBIX KYPCOB OCHOBHOTO 00LIero oOpasoBaHMs: OHa
o0ecrieunBaeT U3yueHue Ipyrux JUCLHUIUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK M T'YMaHUTAPHOTO
LIMKJIOB, €€ OCBOGHHE HEOOXOIMMO ISl MPOAOJKeHUsT 00pa3oBaHus M B MOBCEIHEBHOM KHU3HU.
PasButie y 0Oy4YarOmMXCs HAy4YHbIX TMPEACTABICHHUH O MPOHCXOXKICHHH U CYI[HOCTH
anreOpamdecknx aOCTpakUuil, crmocobe OTpaKeHUsT MaTeMaTUYeCKOW HAyKOW SIBICHUH W
MPOLIECCOB B TMPHPOAE M OOIIECTBE, POJH MATEeMAaTHYECKOrO MOJESIMPOBAHUS B HAYyYHOM
MO3HAHUU M B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHSI U Ka4eCTB
MBILIJICHUS, HEOOXOAUMBIX JJIsl aianTalud B COBpeMeHHOM LdpoBom olinectse. M3ydenue
anreOpel oOecrieYrBaeT pa3BUTHE YMEHHs HaOF01aTh, CPABHUBATh, HAXOUTb 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIJICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOHM
IeWCTBUA U BbIBOABI, (HOpMyupoBaTh yTBepxaeHus. OcBoeHHEe Kypca aiareOpbl obecreunBaeT
pa3BUTHE JIOTHYECKOrO MBbILUIEHHS OOyYarOIIUXCsl: OHH HCIOJB3YIOT [IEAyKTHBHBIE U
UHIYKTUBHBIE PACCy’KACHHUs, 000OLIEHHEe U KOHKPETH3aLMi0, abCTparupoBaHUE W aHAJOTHIO.
OOyuenune anreOpe mnpeANojaraeT 3HAYUTENbHBIM OOBEM CaAMOCTOSITEIBHON AESITeIbHOCTU
Oo0Oy4arolmnxCsi, TO3TOMY CaMOCTOSITEJbHOE peLICHHe 3a7ad  SIBJISeTCS — peanu3aruei
IeSTeIbHOCTHOTO MPUHIIUIA O0YYSHHUS.

B crpyktype mnporpammbl y4eOHOro Kypca «Ausrebpa» Iyl OCHOBHOTO OOLIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COAepIKaTesbHO-MeToauveckue jauHuu: «Uucna u
BBIYHCJICHUS», «AnreOpanyeckie BbIpaKEHHs», «YpPaBHEHUs M HEPaBEHCTBAY, «DYHKLUI».
Kaknast 13 5THX cOomepKaTeIbHO-METOMYECKUX JIMHUI Pa3BUBAETCS HA MPOTSDKEHHH TPEX JieT
U3YUYCHHUS Kypca, B3aUMOJEHCTBYsI C APYTHMH €ro JIMHUSIMU. B xo1e usydenus: yueOHOro Kypca
00y YarOLIMMCS IPUXOUTCS JIOTHUECKH PACCYKIATh, UCTIONB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3H € 3THM B mporpammy y4eOHOro Kypca « Aiaredpa» BKJIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, TPEACTABJIEHHbIE BO BCEX OCHOBHBIX pa3[esiaXx MaTeMaTHUeCKOro oOpa3oBaHHs M
CHOCOOCTBYIOLIME OBJIAIEHHIO O0YYaIOIIMMHICS OCHOB YHUBEPCAJIbHOTO MATEMATHYECKOTO SI3bIKA.
ConmepaTebHOH M CTPYKTYPHOW OCOOEHHOCTHIO yueOHOro kypca «Anredpa» SIBJSIETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conep:xanue nuHun «HKcia v BBIYUCISHUSD CIY)KUT OCHOBOM IS JAJIbHENIIIEero N3y YeHus
MaTeMaTHKH, CHOOCOOCTBYET pPAa3BUTHIO Y  OOYYAlOLUIMXCSl  JIOTMYECKOrO  MBILLICHHS,
(OpPMHUPOBAHHIO YMEHHUsI MOJb30BATHCS AITOPUTMAMH, a TAK)KE MPUOOPETEHHIO MPAKTHUECKHX
HaBBIKOB, HEOOXOIMMBIX JJisi MOBCEIHEBHOW JKH3HHU. Pa3BuTHE MOHSATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 00LIero o0pa3oBaHHs CBSI3aHO C PALMOHAIBHBIMU M HPPALHOHAIBHBIMU YHCIIAMU,
(opMHpOBaHHEM MPEACTABICHUN O NEHCTBUTEIHHOM YHUCIE. 3aBEPIICHUE OCBOCHHUS YHUCIOBOM
JUHUHU OTHECEHO K CpenHeMy o0imemMy oOpa3oBaHUIO.

Comepxxanue 1ByX ajreOpamdecKkux JUHUH — «AnreOpandeckne BBIPAKEHUS» W
«YpaBHEHHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYHAIOIUXCS MATEMATHIECKOTO
anmnapara, HeOOXOAMMOrO [T PelleHHs 3a1a4 MATEMATHKH, CMEKHBIX MPEIMETOB U MPAKTHUKO-
OpHUEHTHPOBAaHHBIX 3amad. Ha ypoBHE OCHOBHOro o0Imero oOpas3oBaHHs y4eOHBIH MaTepual
IPYIIHPYETCS BOKPYT PALMOHAIbHBIX BbIpakeHHN. AjreOpa OEeMOHCTPUPYET 3HAYCHUE
MaTEeMaTUKH KakK si3bIKa AJIsl MOCTPOSHUS MAaTeMaTHUECKHX MOJAENeH, OMHCaHHs MPOLIECCOB U
SIBJICHUH peanbHOro mupa. B 3amaum oOyuenus anreOpe BXOAAT Takke AalibHEWIee pa3sBUTHE
AJTOPUTMUYECKOTO  MBILUIEHHS, HEOOXOAMMOro, B YaCTHOCTH, /Ui OCBOGHHS Kypca
uHpoOpMaTUKKU, M OBJAaJCHHE HAaBbIKAMU [EIyKTHBHBIX paccyxaeHuil. [IpeoOpasoBanue



CHUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHUsI, CIOCOOHOCTEH K MaTeMAaTHYECKOMY
TBOPYECTBY.

Comepxanne  (QyHKIMOHANBHO-TpA(UUECKOW  JIMHMM  HALEJICHO Ha  MOJyYeHHE
00y4JaroIUMHUCS 3HAHUH O QYHKIUAX KaK BAXKHEUINEH MaTeMaTHIeCKOW MOJIEIH JIsl ONTUCAHHUS U
HCCJIEIOBAHMS Pa3sHOOOPa3HBIX MPOLECCOB M SIBICHWH B mpupone MU olOmectse. M3yueHue
Marepuajia CIOCOOCTBYET Pa3BHTHIO Yy OOYyYaIOIIUXCS YMEHHS HCIONb30BATh PAa3JINYHbIE
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MAaTEMATUKH — CJIOBECHBIC, CUMBOJNIMYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ B POPMUpPOBaHHE MPEACTABICHUN O POJIM MATEMATUKH B PA3BUTHUN LIUBUIIM3ALHN 1
KYJIBTYPBL.

Cornacno yuebHOMY Tu1aHy B 7-9 Kiaccax usyuaercs yueOHbINH Kypc « Anredpa», KOTOPbIH
BKJIFOYAET CJICAYIOLINE OCHOBHBIE pas3neibl cojepkaHus: «HUucma ¥ BBIMHCICHUSY,
«AnreOpandeckne BhIPaAXKEHUS, « Y paBHEHUS H HEPABEHCTBA», K DyHKIIUNY.

Ha usydenue yueGHOro Kypca « Anredpa» orsoaurcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kimacce — 102 gaca (3 waca B Henemo), B 9 kiacce — 102 yaca (3 gaca B
HEJIEITI0).



COIEP/KAHUE OBYYEHUA

7 KUIIACC

Yucaa u BIYUCTICHUS

Jpobu 0ObIKHOBEHHBIE U JECSITUYHBIE, TIEPEX0]] OT OAHOH (HOPMBI 3anHcy APoOe K Ipyroi.
IToHsAiTHE paLMOHAIBPHOTO YMCHA, 3alUCh, CPAaBHEHHUE, YIOPAAOYMBAHUE PALIMOHAIBHBIX YHCE.
Apudmernueckne neiCcTBUSA ¢ paliOHAIBHBIMU YHCIaMy. Pemmenne 3a1a4 13 peasbHON MPaKTHKH
Ha YaCTH, Ha Jpodu.

Crenenp ¢ HaTypaJibHBIM TIOKa3aTeJIeM: OINpeNesieHue, MpeoOpa3oBaHNe BBIPAKEHHH Ha
OCHOBE ONPEAENCHHUS, 3aUCh OONMBbIINX Yrceld. IIponeHTsl, 3amuch MPOLEHTOB B BUAE APOOH H
apodu B BHIE MPOIEHTOB. TpH OCHOBHBIC 33a/1a4d HA MPOLCHTHI, PEIIEHHE 3a1a4 U3 PeasbHOM
MPaKTUKU.

IIpuMeHeHne Npu3HaKOB AETUMOCTH, Pa3JIOKEHNE HA MHOKUTENIN HATypaIbHbIX YUCEL.

PeanbHbIE 3aBICUMOCTH, B TOM YHCIIE MTpsiMast U 0OpaTHAsI MPONOPLIMOHAIBHOCTH.

AnredpanyecKue BbIpasKeHHUsI

IlepemenHble, 4UCIOBOE 3HAYECHHE BBIPAXKEHMS C MEPEMEHHON. J[OmyCTHUMBbIE 3HA4YEHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXy BEJTMIUHAMU B BUe GopMyJibl. Brrancnenus
no ¢popmynam. IlpeoOpasoBanue OyKBEHHBIX BBIPAKEHHH, TOKASCTBEHHO PABHBIE BBIPAJKEHHS,
npaBuiia MpeodpasoBaHUsl CYMM U MPOU3BEACHHM, MPaBHIa PACKPBITHS CKOOOK M MPHUBEICHHS
NOJOOHBIX CIIAraeMBbIX.

CBolicTBa CTENEHU C HATypaJbHbIM MIOKAa3aTENIEM.

OnHounens! U MHoroujieHbl. CteneHb MHoroujeHa. CiloxeHue, BIUUTAHUE, YMHOXEHHUE
MHOrouJIeHOB. @OpMyJibl COKPALIEHHOIO YMHOXKEHHUS: KBaJApaT CyMMbl U KBaApaT Pa3HOCTH.
®opMyia pa3HOCTU KBAAPaTOB. Pa3iokeHne MHOTOYIEHOB HA MHOKUTENH.

YpaBHEeHHUS H HEPABEHCTBA

YpaBHEHHE, KOPEHb YPaBHEHUS, MpaBuia MpeoOpa3oBaHusl ypaBHEHHsI, PAaBHOCHJIBHOCTD
YPaBHEHHUH.

JluHeliHOe ypaBHEHHME C OOHOM MEPEMEHHOW, YHUCJIO KOPHEH JMHEHHOrO ypPaBHEHHs,
pelleHue JHMHEWHbIX ypaBHeHuil. CocTaBiieHHe ypaBHEHMH MO YCJIOBUIO 3anauyd. PelneHue
TEKCTOBBIX 3a/1a4 C MOMOLIbIO YPAaBHEHUI.

JluneliHOe ypaBHEHHE C ABYMS MepeMeHHbIMU U ero rpaduk. Cucrema AByX JMHEHHBIX
ypaBHEHUI C JABYMsI MEePEMEHHBIMU. PellleHre CHUCTeM YpaBHEHHH CHocoOOM MOICTAHOBKH.
IIpumepsl pelieHNs TEKCTOBbBIX 3a/1a4 C MOMOLIBI CUCTEM yPaBHEHUH.

DyHKIUH

Koopaunara Touku Ha npsimoil. UucnoBble npomexyTku. PaccTosHue Mexny AByMs
TOYKaMH KOOPAUHATHON NMPSMOM.

[IpsimoyronpHasi cucteMa koopauHaT, ocu Ox u (Jy. Abcumcca u OpAMHATA TOYKH HA
KoopAuHATHON TtutockocTH. [Ipumeps! rpadukos, 3amaHHbIX (Gopmynamu. Urenue rpaduxos
peanpHbIX 3aBUcuMocTeil. [lonstre pynkunu. I'paduk ynkuun. CpoiictBa pyHkuunii. JInneriHas
bynxams, eé rpaduk. I'paduk pynkumn y = |x|. I'paduueckoe pemeHne TMHEHHBIX YPaBHEHUH U
CHUCTEM JIMHEHHBIX YPaBHEHUN.



8 KUIACC

Yucaa 1 BbIYUCTICHUS

KBanpatubiii kopeHb u3 uucia. [lonstue 00 wuppaumoHanbHOM uwucie. JlecsaTudHbie
npUOIIKEeHNsT UppaLMOHaANBbHBIX Yncen. CBoMCTBa apupMETHUECKUX KBAaIPATHBIX KOPHEH M HX
NpUMEHEHHe K MpeoOpa30BaHMUI0 YHUCIOBBIX BBIPAKEHWH M BBIYMCICHUSM. JleHiCTBHTENbHbIE
qycia.

CreneHb c 11eNbIM NTOKa3aTeneM U e€ coiicTBa. CTaHIapTHas 3alKCh YUCIA.

AnredpanyecKue BbIpasKeHHUsI

KBanpaTHbIil TpéxuieH, pa3ioskeHrne KBapaTHOrO TPEXUJieHa HA MHOKUTENH.

Anrebpanueckast npodb. OcHOBHOe CBOHCTBO anredpamdeckoii apodu. CroxkeHue,
BbIUMTAHNE, YMHOXKCHHUE, AeJieHne anreOpandeckux apodeil. ParmoHanbHbIE BBIPAKEHHS U HUX
npeoOpa3oBaHue.

YpaBHEHHS H HEPABEHCTBA

KBanpatHoe ypaBHeHue, gopmyna KOpHEH KBagpaTHOro ypasHeHHs. Teopema Buera.
Pemenne ypaBHeHWIA, CBOAAIIMXCS K JMHEHHBIM W KBaapaTHbIM. llpocreiimue apoOHO-
paLyOHaJIbHbIE YPaBHEHUS.

I'padmueckass uHTEpnpeTanuss ypaBHEHHHA C IBYMsI MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHHUI C ABYMsI IepEeMEHHbBIMU. [ [puMepe! pelneHns CUCTeM HEJTMHENHBIX YPABHEHUHN C IBY Msl
NEPEMEHHbIMU.

Permrenne TeKCTOBBIX 3a/1a4 areOpandeckuM CIocoOOM.

YucnoBble HEpaBEHCTBA M MX CBOHCTBAa. HepaBeHCTBO € OJHOM MNEPEMEHHOM.
PaBHOCUNIBHOCTL HepaBeHCTB. JIuHelHble HepaBeHCTBa C OAHOM mepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynxmum. O6macTb onpeaeseHuss ¥ MHOXKeCTBO 3HaueHui (PpyHkuuu. CrocoOsl
3amanust PyHKIMIA.

I'padpuk ¢ysxkumn. Urenue cBoiicTB ¢yHkmmu no e€¢ rpadukxy. Ilpumepst rpaduxos
(bYHKIHH, OTPAKAIOIUX PEATHHBIE TPOLIECCHL.

@DyHKUNY, ONMUCHIBAIOIINE MPSIMYI0 W OOPaTHYIO MPOMOPLHOHAIBHbBIE 3aBUCUMOCTH, HX
rpaduxn, yuxuan y = x2, y = x3, y = Vx, y=|x|. [paduueckoe peleHne ypaBHEHHH 1 CHCTEM
YPaBHEHHUH.

9 KUIACC

Yucsa ¥ BEIYHCIACHHUS

PaunonanpHBIE YMCIa, HPPALMOHANBHBIE YHCIIA, KOHEYHbIE H OECKOHEUYHBIE JECATHYHBIC
apobu. MHOXKECTBO IeHCTBUTEIBbHBIX YHCEN, ACHCTBUTENbHBICE YHCJA KaKk OECKOHEYHbIE
necaTUIHble ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM ACHCTBUTEIBHBIX
YHCEe U KOOPAUHATHOU NPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX 4YHUCEN, apuPMeTHUecKHue NEHCTBUS C NeHCTBUTENBbHBIMU
YUCJIAMHU.

Pa3meprr 00BEKTOB OKPYIKAFOIIEro MHUPA, JJTUTENbHOCTD MPOLIECCOB B OKPYIKAKOIIEM MHPE.

[IpubnikéHHOE 3HAYEHHWE BEIWYHMHBI, TOYHOCTh mNpuOmmkerns. OKpyIIeHHe 4YuCe.
IIpukuaka v OLieHKA PE3yJIbTaATOB BBIUUCICHUN.



YpaBHEHHS H HEPABEHCTBA

JIluneiinoe ypaBHeHue. Perienne ypaBHeHNN, CBOASIINXCS K JTMHEHHBIM.

KBanpaTtnoe ypasaenue. Pelienne ypasHeHu, CBOAAINXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. lIpuMeps! pelneHnst ypaBHEHUN TPETbell U 4eTBEPTONU CTENEHEH pa3jIOKEeHUEM Ha
MHOXUTEJH.

Pemenue npoOHO-palMOHANBHBIX YpaBHEHMIA. PeleHne TeKCTOBBIX 3314 anredpandecKum
METOAOM.

VYpaBHEHHE C ABYMsl NMEPEMEHHBIMH U ero rpaduk. PemeHne cucteM ABYX JIHMHEHHBIX
YPaBHEHHI C IByMs NIepeMeHHbIMU. Perienue cucTteM ABYX yPaBHEHMH, OOHO U3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpOH cremneHu. I paduueckas MHTEpHpeTannus CHCTEMbl YPAaBHEHHH C
IOBYMsl IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 areOpandeckuM CrocoOOM.

Yucnosble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEHHBIX HEPABEHCTB C OJHON NEpeMEHHOW. PelleHne CuUCTeM JMHENHHBIX
HEPaBEHCTB C ONHOI mnepemeHHOH. KBanpatHele HepaBeHCTBa. I 'paduueckas WHTepmpeTarys
HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JIBY Msl IEPEMEHHBIMU.

DyHKIUH

KBapparnunas ¢yskums, e€¢ rpapuxk u csoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHBI
napadoJibl, OCh CHMMETPUH TapadoJIbL.

Tpaduku Gyukumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| 1 ux cpoiicTa.

YucsoBble N0CJI€10BATEIBHOCTH H IPOTrPeCCHHU

IToHsiTHE YKCIOBOI MOCIEAOBATEIbHOCTH. 3alaHue TOCJIEeN0BATENBHOCTH PEKYPPEHTHOMN
dbopmy ol u GopMy IOt #-TO YiIeHa.

Apudmerndeckas 1 reomeTprueckas nporpeccun. PopmyIiel #-ro wieHa apupMeTHIECKON
Y FEOMETPUYECKOHN MPOrpeCcCuil, CYMMBI NEPBBIX /1 YJICHOB.

H3o0pakeHne wieHOB apUPMETHIECKOH M T€OMETPHYECKON NpOrpeccuil TOYKaMu Ha
KOOPAMHATHOMN TIOCKOCTU. JIMHEMHBIIN U SKCIIOHEHLIIMAJBHBIN pocT. Cl10XKHbIE IPOLEHTHI.



IINIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA  ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro Kypca «Amnrebpa»
XapaKkTepU3YIOTCS:

1) naTpuoTHyecKoe BOCIHTAHHE:

NPOsIBIEHHEM HHTepeca K TMPOLUIOMY M HACTOSIIEMy pPOCCHUHCKON MaTeMaTHUKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTHXKCHHUSIM POCCHHUCKMX MAaT€MaTUKOB M POCCHUHCKOMN
MaTEeMaTUYeCKOU IIKOJIbI, K UCMONB30BAHUIO 3THX JOCTIKCHUH B APYTUX HAyKaX U MPUKJIATHBIX
chepax;

2) rpaxaaHcKoe U IyYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOs3aHHOCTEH TIpaXIaHMHA M pPeaju3alud €ro Ipas,
MPEICTaBJICHHEM O MAaTEeMaTHYeCKMX OCHOBAaX (DYHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIEAYP IpaskaaHckoro odmecTBa (HAMPUMEP, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYKIIEHUIO 3THUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTHYECKHM MPUMEHEHHEM JOCTH)KCHHI
HAyKH, OCO3HAHUEM BOKHOCTH MOPAJIbHO-3THUECKUX MPUHLUIOB B AEATEIbHOCTH YUEHOTO;

3) TpyAoBOe BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE Y4YaCTHE B PELIEHHWU MPAKTUYECKUX 3a/7ad MaTeMaTHYeCKOU
HANPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMAaTUYECKOro oOpa3oBaHUS HA NMPOTSIKEHUH BCEH
JKU3HU ISl YCIIEITHON TIPO(EeCCHOHAIBHOM AESITETbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TOCTPOSHHUEM HHIUBUAYAJIBHOW TPAeKTOPUH OOpa3oBaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CrOoCOOHOCTBIO K 3MOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSTHIO MaTEMAaTHYECKHX
0OBEKTOB, 3a/1a4, PEIICHHH, PACCYKIEHUH, YMEHHIO BUACTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE,

S) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHEHTALMEH B NEATENIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs UEJNOBEKa, NPUPOABI U OOIIECTBa, MOHUMAHHEM
MaTeMaTHYECKOM HAayKH KakK CQepbl YeNOBEUECKOW IEesTeNbHOCTH, 3TAllOB €€ pa3BUTHS H
3HAYUMOCTH JJIsI PA3BUTHSI LIUBIIN3AIINH, OBJIAICHUEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHUYECKOM
KyJbTypOH KaK CpEeICTBOM T[IO3HAHUS MHpPA, OBJAJEHUEM MPOCTEHINNMHU HaBBIKAMH
HCCJIEAOBATENIbCKON IEATEIbHOCTH,

6) pusuueckoe BocnuTaHue, GOPMHUPOBAHUE KYJIbTYPbI 310POBbS H IMOLHOHAJIBHOT O
0J1aronosyqusi:

TFOTOBHOCTBIO MPUMEHATh MAaTEMAaTUUECKIE 3HAHUS B MHTEPECAX CBOETO 3I0POBbS, BEACHUS
3nopoBoro odpasa KU3HU (3AOPOBOE MUTAHHE, COATAHCHPOBAHHBINA PEXKUM 3aHATUH U OTABIXA,
peryysipHas (pu3nyecKasi aKTHBHOCTbB), C(POPMHPOBAHHOCTBIO HaBbIKA Pe(IIEKCHH, TPU3HAHUEM
CBOETO MPaBa Ha OIIMOKY M TAKOTO K€ TpaBa JPyroro YeoBeKa,

7) 3KoJ0rnYecKoe BOCIUTAHHE:

OpHEHTALMe Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWH A peleHus 3amad B o0jacTu
COXPAHHOCTH OKpYy KaroleH cpeapl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKU HX BO3MOKHBIX
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MOCJIEICTBUI UII OKPYJKAarOIIeH Cpeabl, OCO3HAHHEM II0OAJBbHOIO XapakTepa 3KOJOTHYECKUX
npolJieM U My Tel UX PerieHus;

8) aganTanusi K H3MEHSIOLIMMCS YCJIOBHSIM COLMAJILHOM M IPUPOAHOM cpeabl:

FOTOBHOCTBIO K ACHCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEHN
KOMITIETEHTHOCTH 4epe3 MPAKTHYECKYIO AESTEeNbHOCTb, B TOM YHUCJIE YMEHHE YUUTLCA y APYTUX
JrOAeH, mpuoOpeTaTh B COBMECTHOM NESTEbHOCTH HOBBbIC 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OIBITA IPYTHUX,

HEOOXOIUMOCTBIO B (POPMHUPOBAHMU HOBBIX 3HAHHUH, B TOM 4HCie (OpMyIHNpOBaTh UIEH,
MIOHSATHS, THIOTE3bl 00 OOBEKTaX W SIBIEHHUSX, B TOM YHCJIE PaHEe HEU3BECTHBIX, OCO3HABAThH
neguIUTH COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE,

crocOOHOCTBHIO OCO3HABATD CTPECCOBYIO CHTYALIMIO, BOCTIPHHIMATE CTPECCOBYIO CHTY aLIUEO
KaK BBI3OB, TPeOyHOLIUIl KOHTPMEp, KOPPEKTHPOBATH IMPHHAMAEMbIE PELICHUS H JCHCTBUS,
(bopMyIpPOBATh U OLIEHUBATb PUCKU U TIOCIEACTBUS, JOPMHPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIBTATBI
I[Ho3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBrble Jornueckue JeHCTBHS:

® BBIIBIITH U XaPaKTEPHU30BATh CYIIECTBEHHBbIC MPU3HAKA MATEMAaTHYECKHUX OOBEKTOB,
MOHSATUH, OTHOLIEHWH MEXAY MOHITHAMH, (HOPMYJIUPOBATH ONPENENCHUs TOHSATHH,
yCTaHABJIHMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(UKALINKI, OCHOBAHUS Il 0000 EHHS
U CPaBHEHMUSI, KPUTEPHUU MPOBOJMMOIO aHAJIHN3a,

® BOCHPUHUMATH, (POPMYIHPOBATE M MPEeOOPa3OBHIBATH CYXKACHUS. YTBEPAUTEIbHBIC U
OTpHLATEJbHbIE, €IMHUYHBIC, YaCTHBIE U O0IINE, YCIOBHBIE,

®  BBIBJIITH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHUBOPEUHs B (pakTax,
JaHHBIX, HAOMIONEHUSX W YTBEPKIACHMAX, MNpeliaraTb KPUTEPUU JJIsl BBISBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

e JeNaTh BBIBOJBI C UCIOJNB30BAHUEM 3aKOHOB JIOTUKH, NENYKTHBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUEHHH, YMO3AKITIOUEHHH 110 aHAJIOT U,

e pa3duparh NOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUH (TIPsIMbIE U OT MPOTUBHOTO),
NPOBOIUTH CAMOCTOSATENBHO HECJIOXKHbIE IOKA3aTeNbCTBA MATEMATHYECKUX (DaKTOB,
BBICTPAaMBATh apTyMEHTALINIO, IPUBOIUTH NMPUMEPBI M KOHTPIPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE PACCY KICHUS,

e BeIOMpaTh cnoco® peuieHus yueOHOHM 3amaum (CpaBHMBATH HECKOJIBKO BaPHAHTOB
pemenHus, BEIONpaTh HanOoJee MOAXOMSIIUI ¢ YUETOM CaMOCTOSITEIIbHO BBIIEIEHHBIX
KPUTEPHEB).

Ba3oBble nccneqoBaTe/ibCKue 1eHCTBUS

® UCINOJIB30BaThb  BOMPOCHI  KaK  HMCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS,
(bopMyITHPOBATH BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUNE, MPOdIIeMy, CAMOCTOSITETEHO
yCTaHABIMBATh UCKOMOE U JaHHOE, (JOpMHUPOBATH TMIIOTE3Y, apIyMEHTHPOBATH CBOIO
MO3ULHIO, MHEHUE,

® T[POBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH 3KCIIEPHMEHT,
HeOONbIIOE HCCICOBAHNE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTrO
0o0BbeKTa, 3aBUCUMOCTEH 00BbEKTOB MEXKIy COOOM;



CaMOCTOSITENIbHO  (pOPMYJIUPOBAaTh  OOOOINEHHST W BBIBOABI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOJIOEHHS], UCCIICIOBAHMS, OLIEHUBATh TOCTOBEPHOCTD IMOJIYYEHHBIX
PE3yJIbTaTOB, BHIBONOB U 0000IIEHHIH,

MPOrHO3UPOBATb BO3ZMOXKHOEC PAa3BUTHUEC MPOLIECCA, 4 TAKIKE BbIABUTATH MPEATIOJIOKEHUA
O €ro pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanueii:

BBISIBJIITD HENOCTATOYHOCTh M H30BITOYHOCTh MH(POPMALMH, TAHHBIX, HEOOXOXMMBIX
IUTS PELIeHUs 3a1a4H,

BbIOMpPATh, AHAJM3UPOBATh, CHCTEMATU3HPOBATH M HHTEPIPETUPOBATH HWH(POPMALUIO
Pa3NUYIHBIX BUAOB U (POPM MPEACTABICHHS,

BbIOMpATh (HOPMy MpencTaBieHsI HHPOPMALIMU U WIUTIOCTPHPOBATE PELIaeMble 3a1aun
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 X KOMOMHALUSIMI,

OLIEHUBAaTh HAJEKHOCTh MHPOPMALIMHU TI0 KPUTEPUSM, TPEAJIOKEHHBIM YUUTEIEM WIIH
c(OpMyJIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHuKaTHBHbBIe YHUBepcaJIbHbIe YueOHble JeiicTBUA:

BOCIIPUHUMATL U (OPMYJUPOBATH CYXKACHHUSI B COOTBETCTBUU C YCJIOBHAMU U LEISIMHU
oOIIeHusi, SICHO, TOYHO, T'PAMOTHO BBIPAKAaThb CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTAaX, NaBaTh MOSCHEHUS MO XOy PeLIeHUs 33Jja4i, KOMMEHTUPOBATh
MOJTyY€HHBIN PE3yJIbTaT,

B X0J1e OOCY KIEHHs 3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TeMbI, MPOOIEMBI,
pemaeMoi 3a1a4H, BBICKa3bIBAaTh MEH, HAIIEJICHHbIE HA MIOMCK PEIIEHUs], COTIOCTABIISITh
CBOM CYKIIEHHUS C CYKISHUSIMHU IPYTUX YYaCTHUKOB JUAJIOTA, OOHAPYKUBATh Pa3JINUHeE
U CXOACTBO TNO3WIUH, B KOPPEKTHOH ¢opme (HOpMyIupoBaTh Pa3HOINIACHS, CBOU
BO3PAKEHUSI,

NPEACTABISATh PE3YJIbTAThl PEIICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIENOBAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (pOpMaT BBICTYIUICHHS] ¢ Y4ETOM 3a7ad NPE3eHTALUU U
0coOeHHOCTEH ayTUTOPUH;

MOHUMAThH U UCTIOJIb30BATh MPEUMY IIECTBA KOMAHIHOW U MHANBUAY AJTbHOU paOOTHI IPH
pereHnn yueOHbIX MaTEeMaTHYEeCKHUX 3aaY,

NPUHUMATH LIeJIb COBMECTHON JESITeIbHOCTH, IUIAHUPOBATh OPTaHU3ALUI0 COBMECTHON
paboThl, pacmpenensaTe BUIbI padoT, JOrOBapuBaThCs, OOCYKIATh MPOLECC U PE3yJIbTaT
paboTel, 0000IIaTh MHEHHST HECKOJIBKUX JIFOJICH;

y4acTBOBATH B IPyNIOBBIX hopMax padboTsl (00Cy KIeHus:, 0OMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U APYTHE), BHITOJIHSATH CBOIO YacTh PaboThl M KOOPAUHUPOBATH CBOU NEHCTBUS
C OPYTHMH YJIeHAMH KOMAH/IbI, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIHIA NPOAYKT
MO KpUTepHsiM, cHopMyTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHSI.

PerynsiTuBHBIe YHHBepcaJbHbIe YUeOHbIe AeHCTBHUS

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH, ANTOPUTM peIleHHus 3amadd (WM €ro 4acTh),
BbIOMpATh Crocod perieHus: ¢ y4€TOM MMEIOLIUXCS PEeCypCcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATb BAPUAHTBI PELICHUH C yUETOM
HOBOH MH(OpMAIUHL.

CaMOKOHTPO.JIb, IMOLMOHAJILHBII HHTEJLIEKT:

BJIAJIETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLECca U Pe3yJibTaTa PeIieHus
MaTeMaTHYeCKON 3a/1a4u,



® TMpeABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh NMPU PEIICHUU 33a/1a4H, BHOCUTD
KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMIEHHBIX OLITHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHHWBATh COOTBETCTBHUE Pe3yJIbTaTa NEATEIBbHOCTH MOCTABICHHOHN LIEJN U yCIOBUSM,
OOBSCHSATH MPUYHHBI JJOCTHIKEHUS HITH HEJIOCTIKEHHUS [IeJTH, HAXOAUTh OIIUOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJ/IbTATDBI

K koHiy oOyuenuss B 7 kJjacce OOy4arOUIUICS MONYYUT CJEOYIOIINE MPEAMETHbBIE
Pe3yJIbTaThI:

Yucaa 1 BBIYUCTICHUS

BrmonHsaTh, coueTast yCTHbIE W MUCBbMEHHBIE NPHUEMBL, apupMeTHdeckue NeHCTBUSA C
paLMOHAIbHBIMU YUCIAMU.

HaxonuTh 3Ha4YeHUS YMCIIOBBIX BBIPAXKEHUH, MPUMEHSITH pPa3HOOOpasHble CIOCOOBI U
NpUEMBl  BBIUMCJICHUS] 3HAYEHUIH JPOOHBIX BBIPAKEHHH, COAepKAUX OOBIKHOBEHHBIE W
IeCATUYIHBIE TPpOOH.

ITepexoquths OT OmHON (GOPMBI 3aIUCH YHUCEN K APYroi (mpeodpa3oBbIBaTh AECATHUHYIO
apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B HYaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO APOOB).

CpaBHUBATh U YIIOPSIIOUUBATH PAallMOHAJIbHbBIE YHUCIIA.

OKpyrisTh yncia.

BrINonHATh NPUKUIKY U OLEHKY Pe3yJibTaTa BbIUUCICHUM, OLEHKY 3HAY€HUI YMCIIOBBIX
BbIpaKeHUI1. BBINONHATL AeMCTBUS CO CTENEHSAMU C HaTyPaJbHbIMU [TOKa3aTeIsIMU.

IIpuMeHATh NpU3HAKU AETUMOCTH, Pa3JIOKEHHE HA MHOXKHUTENN HaTyPaJIbHbBIX YHCEI.

Pemate npakTUKO-OPUEHTHPOBAHHbIE 3a/ladl, CBSI3aHHbIE C OTHOLIEHHEM BEJIUYUH,
MPOMOPLMOHANBHOCTBIO BEJIUUNH, NIPOLEHTAMH, UHTEPIPETUPOBATh PE3yJIbTaThl peLIeHHs 3a1a4
C Y4€TOM OTpaHUYECHHH, CBSI3aHHBIX CO CBOWCTBAMH PaCCMaTPUBAEMBIX OOBEKTOB.

AnredpanyecKue BbIpasKeHHUsI

Hcnonp3oBarh anredpandeckyro TEPMUHOJIOTHIO i CHMBOJIMKY, IPUMEHSTh €€ B TPOLIECCe
OCBOEHHs yUeOHOTo MaTepuaia.

Haxonutb 3HaueHns1 Oy KBEHHBIX BBIPAKEHUH MPH 3a1aHHBIX 3HAYSHUSX ITEPEMEHHBIX.

BrmonHsaTe npeobpa3zoBaHus LEJNOTO BBIPAKEHUS B MHOTOWICH MPHUBEIECHHEM MOJOOHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BrInonHATh yMHOKEHHE OAHOWIEHA Ha MHOTOWIEH U MHOIOWIeHa Ha MHOTOYJIEH,
NPUMEHSTH (GOPMYJIbI KBagpaTa CyMMBI M KBaIpaTa PasHOCTH.

OcCylLIecTBJIATh pa3joK€HHE MHOIOWIEHOB Ha MHOXHUTENIU C IOMOILIBI0 BBIHECEHHUS 3a
CKOOKH OOILIEero MHOXKUTENS, TPYIIHPOBKU CJAraeMbIX, MPUMEHEHHs] (POpPMyJT COKPAIIEHHOTO
YMHOXKEHUS.

[IpumensaTs mpeoOpa3oBaHUs MHOTOWIEHOB [UIS PEIICHUS pPa3JIMYHbIX 3a1ad U3
MaTeMaTUKH, CMEKHBIX IPEMETOB, U3 PEAIbHOM NMPaKTUKU.

Hcrnonp3oBaTh CBOWMCTBA CTEMEHEH C HATYPAJIbHBIMU TOKA3aTESIMH ISl TPEOOpa3OBaHHUS
BBIPAKCHUI.

YpaBHEHHUS H HEPABEHCTBA
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Pemare nuHeiHbIE ypaBHEHUs C OJHOM MEPEMEHHOM, MPUMEHss MpaBuja nepexona OT
HUCXOJHOTO YpPaBHEHUS K pPABHOCUIBHOMY eMy. lIpoBepsATh, sABJIA€TCS M YUCIO KOPHEM
YPaBHEHHSI.

[TpumeHsATh rpaduuecKkue METOAbI IPU PEIICHUH JTUHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOupate mpuMepsI Map YHUCe, SIBIAIOMUXCS PELICHUEM JINHEHHOTO YPABHEHUS C IBYMsI
MEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOH IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHUS C ABYMS
NePEMEHHBIMH, MOJIB3YSICh rPaUKOM, IPUBOIUTE MMPUMEPHI PELICHUS YPAaBHEHHUSI.

Pemare cucteMbl ABYX JIMHEHHBIX YPAaBHEHHMI C ABYMsI NEPEMEHHBIMH, B TOM 4YHUCJE
rpauuecKu.

CocraBiaTe M peulaTh JHUHEHHOE ypaBHEHHWE WJIM CHCTEMY JIMHEWHBIX YpaBHEHHUH IO
YCIOBUIO 3a7a4d, HHTEPIPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJY4YEHHBIN
pe3yibTar.

DyHKIUH

HN3o0paskaTb Ha KOOPAWHATHOW MPSMOH TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4M, OTPE€3KH, HHTEPBalbl, 3alMCbIBAThb YHCJIOBbIE TMPOMEXKYTKH Ha
anreOpandecKOM SI3bIKE.

OTmeuaTh B KOOPAMHATHON IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduku muHeHHbIX pyHKkunid. CTponts rpaduk GyHKIUN y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIHMHA W3BECTHBIE 3aBUCUMOCTH MEXIYy BEIMYHHAMU!
CKOpPOCTb, BpEMsl, PacCTOsIHUE, L€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTb, BpPEMs,
00BEM padOTHI.

Haxonuth 3HaueHne QpyHKLINH 110 3HAUEHHIO €€ apryMeHTa.

ITonnmate rpaduueckuii cnocod mpencTaBiIeHUs] W aHaTM3a MHGOPMALMH, M3BJIEKAThb U
HUHTEPIPETHPOBATh HHPOPMALIHIO U3 TPAPHUKOB PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHiy oOyuenuss B 8 kJjacce OOy4aromIuicsi TMONYYUT CJEOYIOLINE MPEAMETHBIE
pe3yJbTaThl:

Yucaa u BBIYUCTICHUS

Hcnonp30BaTe HaydajabHbIE NPENCTABICHHS O MHOXECTBE NEHCTBUTENBHBIX YHUCET MAJIA
CPaBHEHUs, OKPYTJCHUS M BBIUUCIEHUH, H300pa’kaTh AEHCTBUTENbHBIC YHUCJIA TOYKAMH Ha
KOOPJAMHATHON MPSIMOH.

[IpuMmeHAT, MOHATHE apU(PMETHUECKOTO KBAaAPATHOTO KOPHS, HAXOAUTb KBAJApaTHBIE
KOpPHH, HCTIONB3YsI MPU HEOOXOIUMOCTH KaJIbKYJISITOP, BBITIOJIHITH MPeoOpa3oBaHUs BIPAIKEHHH,
COAep KalINX KBaAPATHBIE KOPHHU, UCIIONIB3Ysl CBOMCTBA KOPHEH.

Ucrnonp3oBarh 3amucu OONBIIUX M MaJbIX YHCENl C MOMOIIBI AECITHYHBIX ApoOed u
creneneit yucina 10.

AnredpanyecKue BbIpasKeHHUsI

[IpuMeHATh TIOHSTHE CTENEHH C LEeJbIM ITOKA3aTeNIeM, BBIMOJHATE NPEoOpasOBaAHUS
BBIPAXKCHUI, COAEPKALIUX CTENIEHH C LIeJIbIM MTOKA3aTeNIEM.

BrmonHaTe TOXIECTBEHHBIE NPeOOpa3OBaHUS PALMOHAJIBHBIX BBIPAKEHHI HAa OCHOBE
NPaBUJI JEHCTBHUI HAaJl MHOTOWJIEHAMHU M alaredpandecKuMu JpoOsMu.

PacknanpiBaTe KBaJpaTHBIN TPEXUIJICH HA MHOXUTEIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHUH TSI PEIIEHHS PA3JINYHBIX 33/1a4 U3 MATEMaTHKH,
CMEKHBIX NPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEeHHUS H HEPABEHCTBA
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Pemarte nuHelHbIE, KBaAPATHBIE YPABHEHNsI U PALIMOHAJIbHBIE YPABHEHUs, CBOASLINECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

IIpoBoauTe npocTeline NCCIEeIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUMN, B TOM 4YHUCIE C
NpUMEHeHHeM rpaduuecKkux npencraBieHuil (yCTaHaBINBATh, IMEET JIM YPAaBHEHHE WIIH CUCTEMA
yPaBHEHUH pEIeHHs, €CJIM UMEET, TO CKOJIbKO, H IIpoUee).

ITepexoqute OT CIOBECHOW (OPMYJHPOBKH 3amaud K €€ anreOpandeckoil Momenu C
MOMOIUBIO  COCTaBJIEHUs YPaBHEHUs WIH CUCTEMbl YpPaBHEHHUH, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MOy YEHHBIN pe3ysIbTaT.

IIpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB IJI CPABHEHUs, OLICHKH, PELIATh JIMHEIHbIE
HEPaBEHCTBA C OMHOH TEPEMEHHOHM M HMX CHUCTEMBbI, JaBaTh TpaUUEcKyr HUIOCTPALHIO
MHOXECTBA PEIICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH

IToHnMaTh 1 UCTIONB30BaTh (DY HKIIMOHAIBHBIC TIOHSATHS U S3bIK (TEPMHHBI, CAMBOJIMYECKHE
0003HaueHMs), OIPENEIATh 3HaUeHHe (PyHKIUHU MO 3HAUYSHHUIO apryMeHTa, ONPENeNiTh CBOHCTBA
GyHKIMH 1O €€ TpaduKy.

CtpouTts rpaduku 351eMeHTapHbIX QYHKIUN BUAA:

y =k/x, y =x2, y = x3,y = x|, y = VX, ONHCHIBaTh CBONCTBA YHCIOBOH (YHKLHH 110 &
rpaduxy.

K koHiy oOyuenuss B 9 kJjacce OOy4aroUIuiCs TMOJNYYUT CJEOYIOLINE MPEAMETHbBIE
Pe3yJbTaThL:

Yucaa 1 BBIYUCTICHUS

CpaBHHBaTh U YIIOPSIIOUUBATH PALlMOHAJIbHBIE U UPPALIMOHAIbHbIE YHCIIA.

Brmonuate apudmernyeckue AEHCTBUS C PALMOHAJIBHBIME YUCIAMH, COYETast YCTHbIE U
MHACbMEHHBIE NPUEMBI, BBIMOIHATH BBIYUCICHNS C HPPALMOHAIBHBIMY YHUCIAMHU.

HaxoauTb 3HaueHus1 CTENEHEN ¢ LEebIMH MOKA3aTeIsIMU U KOPHEH, BBIMUCIATD 3HAYEHUS
YHUCJIOBBIX BBIPA’KEHU.

OkpyrisaTe AeMCTBUTENbHBbIE YHUCIA, BBIIOJHATL MPUKUAKY pe3yJbTaTa BbIYUCIEHUI,
OLEHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHEeHHS H HEPABEHCTBA

Pemarte nuHeNHbIE U KBaAPATHBIE YPABHEHUS, yPABHEHUS, CBOASALINECS K HUM, IPOCTEHIINE
IpoOHO-pallMOHANIbHBIE YPABHEHUSI.

Pemare cucteMel IByX JIMHEWHBIX YPABHEHUN C ABYMsl NEPEMEHHBIMH M CHUCTEMBI IBYX
YPaBHEHHUI, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBISETCS JTUHENUHBIM.

Pemars TekcTOBBIE 3amaun  anreOpanyuecKuM CrocoOOM € TOMOIIBI COCTABIICHHS
YPaBHEHHUsI WJIH CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMU.

IIpoBoauTe NpoCTENIINe UCCIEIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUMN, B TOM YUCIE C
NpUMEHeHHeM rpaduyeckux npencraBieHuil (yCTaHaBINBaTh, HIMEET JIM YPAaBHEHHE WU CUCTEMA
yPaBHEHUI peIeHHs, €CJI UMEET, TO CKOJIbKO, H IpoUee).

Pewars nuHelHBIE HEpPABEHCTBA, KBAJAPATHbIE HEPABEHCTBA, H300pakaTh peIleHUE
HEPAaBEHCTB HA YNCJIOBOM MPSAMOM, 3aMMChIBATh PEIIEHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucteMsl INHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAOIINE KBAPATHOE
HEPaBEHCTBO, M300pakaTh PELICHHWE CUCTEMBbl HEPABEHCTB HA HYHCJIOBOW MPSMOMH, 3aIHCHIBATH
pelieHne ¢ NOMOUIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIUYHBIX 3a71a4.

DOyHKIUH
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Pacnio3HaBath yHKIIMU W3yUeHHBIX BUAOB. [10Ka3bIBaTh CXeMAaTHUECKU PACTIOIOKEHNUE Ha
KOOPAMHATHOH TIocKoCTH rpadukoB GpyHkumil Buna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3,y =% y = |x|, B 3aBUCHMOCTH OT 3HaueHHil K03 (PHUIHUEHTOB, ONUCHIBATH CBOIMCTBA

(byHKIUH.

Ctpouth M m300pakaTh CXEMAaTUYECKU TpapUKH KBAIPATUYHBIX (PYHKIUH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIHMH 1O UX rpadukam.

Pacnio3HaBath kBapaTHIHYyIO PyHKIHEO 1O GopMyJie, IPUBOIUTH TPUMEPHI KBAAPATHIHBIX
(bYHKIMHA U3 peanbHOH KU3HU, (PU3UKH, TEOMETPHH.

Yuc/10BbIe MOCJIEA0BATEIbHOCTH H NPOrPecCHd

PacnozHaBath apuMeTHUECKyI0 U F€OMETPUUECKYIO IPOrPeCcCHH IMPHU Pa3HBIX CIocobax
3aJaHUs.

BBIMONMHATE BBIMUCIEHUS] C UCTOJBb30BaHHEM (POPMYJ N-ro 4ieHa apuPpMeTHIecKod u
r€OMETPUYECKON TPOrPeCCUil, CYMMBI NIEPBBIX N YJICHOB.

N300paxarh 4ieHbl MOCIEA0BATENIbHOCTH TOUKAMH HA KOOPAMHATHON TIOCKOCTH.

Pewarts 3amaun, CBsI3aHHBIE C YUCIOBBIMH ITOCJIEAOBATEIBHOCTSIMH, B TOM YHCJIE 3a/1a4H U3
pearbHOMN JKU3HHU (C UCTIONB30BAHNEM KAJIBKYJIATOPA, U(PPOBBIX TEXHOJIOTHH ).
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9 KVIACC

KonnyectBo uacos DJeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabubie | IIpakTHueckue 06pazoBaATENBHBIE
padoTbI padoThI pecypes
PaunoHnanbHble Yncia, HppaLluOHabHbIE
1 4yHCia, KOHEUHbIE U OeCKOHEUHbIE 1
JeCSATUYHbIE Tpodu
MHO:XeCTBO IeCTBUTEIBLHBIX YHCEIT,
2 NeVICTBUTENBLHBIE YHCIA KaK OECKOHEUHLIE 1
JeCSTUYHbIE Tpodu
B3auMHO 0HO3HaYHOE COOTBETCTBHE
3 MeXly MHOXKECTBOM J€HCTBUTENbHBIX YHCEN !
1 MHO>KECTBOM TOUY€K KOOPJAWHATHOM
MPsIMOI
CpaBHeHue 1elCTBUTENbHBIX YUCE,
4 apupMeTHIecKre NeHCTBUSA C 1
NeHCTBUTENbHBIMHU YHCIaMU
5 [MpubmmwkéHHOoe 3HaUSHNE BETNYHHBI, |
TOYHOCTb NPUOIMKEHUS
OxkpyryieHne ynucen 1
OxkpyrieHne ynucen 1
g IIpukunka 1 OLleHKa Pe3yJIbTaTOB |
BBIUHCJIEHUH
9 IIpukunka 1 OoLleHKa Pe3yJIbTaTOB |

BBIYUCIEHUN
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YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI /IUIA YYEHUKA

» AnreGpa, 7 kiace/ Makapseraes FO .H., Munntok H.I'., Hemukos K. M. u npyrue; non
penakiuei Tensikosckoro C.A., AknuonepHoe obmectso «MUznarensctBo «IIpocsenierres
» Anrebpa, 8 knacc/ Makapsraes FO H., Munmiok H.I'., Hemukos K 1. u npyrue; non
penakiuei TensikoBckoro C.A., AknmonepHoe obmectso «znarenbctBo «IIpocBenierre»
* Anrebpa, 9 knacc/ Makapseraes FO H., Munrmiok H.I'., Hemukos K. 1. u npyrue; non
penakiuei TensikoBckoro C.A., AknmonepHoe obmectso «MU3narensctBo «IIpocsenienres

METOINYECKHUE MATEPHAJIBI UIA YUYUTEJIA

MakxkapsrueB, Munarok, Cysoposa: M3yuenne anreOpsl B 7-9 kinaccax: [Tocobue st
y4uuTeNnen
[Monpobuee: https://www.labirint.ru/books/201764/

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
1. https://resh.edu.ru/
2. https://uchi.ru/
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