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MNOACHUTEJIbBHASA 3ATINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBISI€TCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO O0IIEro oOpa3oBaHUs: OHA
oOecnieunBaeT U3y4eHHUE IPYruxX TUCUUILUIMH, KaK €CTECTBEHHO-HAYYHOI'0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PasButne y oOydamomuxcs Hay4yHBIX TPEACTABICHUH O TWPOMCXOXKACHUU U CYHIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYECKOM HayKoW SBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX IJISi aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anredpbl o0ecreurBaeT pa3BUTHE YMEHUS Ha0JI01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEeICTBUS U BBIBONBI, GOopMynupoBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl oOecrieunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAyKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3AIUI0, adCTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeArnoyaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JESITEIIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE  pEIIeHUE 3ajJad  SBJSeTcs — peaju3anueit
JIeSTEIbHOCTHOI'O IPUHLIMIIA O0yUYEHUSI.

B crpykTtype mnporpammbl ydeOHOro Kypca «AnreOpa» Uis OCHOBHOTO OOILEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEpIKaTelbHO-MeToanYeckue IuHuM: «Hucna u
BBIUUCIICHUS», «ANreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBeHCTBa», «DyHKIHUNY.
Kaxxnas u3 3TUX colepKaTesIbHO-METOAMUECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsSI C IPYTUMH €ro JIMHUSAMU. B Xoze u3ydyeHus yuyeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JTOTMUYECKH PacCy X AaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTH4ecKoro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYECKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanuve JuMHUM «Yucaa W BBIYMCICHUS» CIY)KUT OCHOBOM i JajbHeHIero
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(GOpMHUPOBAHHIO YMEHHMSI MOJI30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I TIOBCETHEBHOW XH3HU. Pa3BUTHE MOHATHSA O YUCIIE HA YpOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HPPALMOHAJIBHBIMU YHCIIAMU,
(dopMHpOBaHHEM MpPEJCTABICHUNA O JEMCTBUTENLHOM YHCIe. 3aBEepLICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K cpenHeMy oOmieMy oOpa3zoBanuio. CopepkaHue IBYX anreOpandecKux
TUHUN — «AnreOpanueckue BBIpaXEHHUS» U «YPaBHEHHS M HEPaBEHCTBA» CIOCOOCTBYET
dbopMUpOBaHHIO y OOy4YaOIIMXCSl MAaTEMaTHYECKOIo ammapara, HEOOXOAMMOIO JJisi pelIeHUs
3a/1lad MaTEeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I11ero o0pa3oBaHus y4eOHBIH MaTepuan TPYNIUPYETCS BOKPYr palliOHAIbHBIX
BBIpaXEHHUH. Anredpa IEeMOHCTPUPYET 3HAYEHHE MAaTeMaTHUKU KaK sI3bIKa ISl MOCTPOCHUS
MaTeMaTUYeCKUX MOJIelei, ONMUCaHHsl MPOIECCOB U SBJIEHUN peanbHOro Mupa. B 3amaum
oOydeHus anreOpe BXOIAT TaKXKe MajbHEWIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS,
HE0OXOUMOTr0, B YaCTHOCTH, JUISI OCBOEHHS Kypca MH(POpPMATHKH, M OBJaJ€HHE HaBbIKaMHU
JeyKTUBHBIX paccyxkiaeHuid. [IpeoOpa3oBaHue CHUMBONBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpakeHusl, ClIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

Copepxanne  (DyHKIMOHATBHO-TpAQUUECKOH JIMHUM  HAIeIeHO Ha TOJNy4yeHUe
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK Ba)KHEUIIEH MaTEeMaTHYSCKON MOJIETH /Uil OMHCaHUs
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3ydeHue



MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS WCIOJNb30BaTh pPa3UYHbIC
BBIPA3UTEIIFHBIC CPECTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHMBOJHMYECKHE, I'paduyuecKue,
BHOCHUT BKJIaJ B (bOpMI/IpOBaHI/Ie HpeZ[CTaBJIeHI/Iﬁ O pOJIM MAaTCMAaTUKH B PAa3BUTUHN MUBUJIM3allUN
Y KYJIBTYPBI.

Cornacno yuebHOMY IulaHy B 7-9 Kiaccax wu3y4aercss y4eOHBIH Kypc «Anredpay,
KOTOPBIH BKJIIOYACT CIICAYIONINE OCHOBHBIC Pa3lenbl coxepxaHus: «Uucna W BBIYHUCICHHS,
«AnredpanydecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

OO11ee 9KMCIIO YacOB, PEKOMEHIOBAaHHBIX I M3YYCHHs y4eOHOro Kypca «Airedpa», —
306 yacos: B 7 kiacce — 102 vaca (3 yaca B Hezelno), B 8 kimacce — 102 yaca (3 yaca B Helleno),
B 9 xiacce — 102 gaca (3 4yaca B HeZelo).

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KUIIACC

Yucja 1 BLIYUCIECHUSA

PannonaneHbIe yncna.

JIpoOu OOBIKHOBEHHBIC U JECATHYHBIC, IEPEXO/ OT OIHOI (OpMBI 3amucu ApoOeil K Apyroii.
[ToHsiTHE PallMOHAILHOTO YHMCIIA, 3AIMCh, CPABHEHHUE, YIOPSIOYMBAHHE PAIMOHAIBHBIX YHCEI.
Apudmernyeckre ACHCTBHS C palMOHAIBHBIMU YHCIaMH. PelueHue 3agady U3 peaabHOU
NPaKTUKH Ha YacTH, Ha APOOH.

CTeneHb C HaTypalbHBIM [OKAa3aTelieM: OINpECiCHUe, NpeoOpa3oBaHHE BBIPAKECHHN Ha
OCHOBE OIIpEJICIICHH s, 3aIiCh OOJBIIUX Yuces. [IpoLeHThl, 3anKich MPOLEHTOB B BUIE IpO0H U
JIpoOU B BHE MPOLCHTOB. TpH OCHOBHBIC 33/1a4d HA MPOLICHTHI, PEIICHUE 3a/1a4 M3 PealbHOIl
NPAKTUKH.

[IpuMeHeHHe TPH3HAKOB MACIMMOCTH, PA3JI0KCHHE Ha MHOXKHTEIM HATYypajbHBIX YHCEIL.
PeasibHbIC 3aBUCMOCTH, B TOM YHCJIC TIpsiMasi U 00paTHasi POIMOPIHOHATLHOCTH.

Anredpanyeckne BbIPaKeHUS

[lepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C IMEpeMEHHOW. [lomycTuMble 3HaYEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXIY BeIMYMHAMM B  BUAE (DOPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MpaBUIa NPeoOpa30oBaHus CYMM M NPOU3BEIEHHH, NMpaBuia PacKpbITUS CKOOOK U
IPUBEIEHUS TOJIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [TOKA3aTEIIEM.

Opnownensl U MHoOrowieHsl. CreneHb MHOrowieHa. ClokeHHe, BbIYUTaHHME, YMHOXKEHHE
MHOro4JeHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyna pasHOCTH KBagpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOXKHUTEIH.

YpaBHeHus

VYpaBHeHHE, KOpEHb YpaBHEHHUs, MpaBuja NpeoOpa3oBaHUsl YPaBHEHUs, PAaBHOCHIIBHOCTb
YpaBHEHUM.

JInneliHOEe ypaBHEHUE C OJTHOW MEPEMEHHOW, YACIO KOPHEN JIMHEWHOIO YPAaBHEHHUS, PEIICHHE
JUHENHBIX ypaBHeHHMH. CoOCTaBlIeHHME YpaBHEHMI IO YCIOBHIO 3ajaud. PeleHue TEeKCTOBBIX
3a/1a4 C MOMOILbIO YPaBHEHUH.

JIuHeiiHOe ypaBHEHHE C JABYMS NepeMEeHHbIMM U ero rpaduk. Cucrema ABYX JMHEWHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
IIpuMepsl pelIeHns TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

Koopaunartel u rpadpuku. ®yHkuumn



Koopaunara Touku Ha npsAMoi. YncinoBble MPOMEXYTKH. PaccTosiHue Mexay JByMsl TOUKAMU
KOOPJAUHATHOU MPSIMOIA.

[IpsmoyronpHas cucrema kKoopauHaT, ocu Ox u Oy. AOcmucca W opAMHAaTa TOYKM Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbiX 3aBucumocteid. [lonstue ¢ynknun. I'paduk ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jlunetinas ¢ynkums, €€ rpaduk. ['paduk ¢pynknuu y= IxI. I'paduyeckoe perieHue JTUHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEHWHBIX YPABHEHHUI.

8 KVIACC

Yuciaa ¥ BIYUCTIEHUS

KBanpatusiit kopeHb u3 uucna. [lonsitue 00 wuppauuoHanbHOM uyucne. JlecsaTuuHble
npuOJIMKEHUST UPPALMOHANBHBIX Yncenl. CBoWcTBa apuPMETHYECKUX KBAJIPATHBIX KOPHEH U MX
NpPUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUNW U BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crenens C 1eNbIM NIOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKCh YUCIA.

Auaredpanyeckue BbIpaKeHUs

KBaznpatHsiii TpEXUiIeH; pa3iokeHHe KBAAPaTHOTO TPEXWIeHA HA MHOYKHTEIH.

Anrebpanueckast  apoOb. OCHOBHOE  CBOWCTBO  anreOpamdeckoil  apoOu. CioxxeHue,
BBIYMTAaHHE, YMHOXKCHHUE, JEJCHUE anreOpandeckux IpoOeil. ParroHanbHble BBIPQKEHUS U HX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMmyrna KOpHEW KBaJIpaTHOrO ypaBHeHHsS. Teopema Buera.
Pemennie ypaBHeHMi, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteiimue npoGHO-
palMOHaIbHBIE YPaBHEHHUS.

I'pacdmueckas mHTEeprpeTanyss YpaBHEHHM C JBYMS TEPEMEHHBIMM M CHCTEM JUHEHHBIX
YpaBHEHUH C JIBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEWHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 3a71a4 anreOpanyecKuM CIiocoOOOM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHIIBHOCTH
HEepaBeHCTB. JIMHelHble HEpaBEHCTBA C OJIHOM nepeMeHHON. CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonarue ¢ynkuuu. OOGnacTe ompenereHUs U MHOXKECTBO 3HaueHUM (yHKuuH. CrocoObl
3aaHus QyHKIUH.

I'padux dpynximu. Urenue cBoicTB ¢pyHkuuu no e€ rpaduky. [Ipumeps rpadukoB GyHKIMIA,
OTPaXKAIOLINX PeaTbHBIE MPOIECCHI.

@OyHKIUM, OMUCHIBAIOLIME TMPSAMYIO U OOpaTHYI0 MHpPONOPLHMOHAIBHBIE 3aBHCHUMOCTH, HUX
rpaduky. Oyakmun y = x2 Y = x3, y=\x, y= IxI.

I'paduueckoe penieHre ypaBHEHUI U CUCTEM YpaBHEHMH.

9 KVIACC

Yuciia 1 BLIYUCJIECHUSA

PammonaneHble 4YMcnia, UppalMOHATIBHBIE YWCTIA, KOHEYHBIE W OCCKOHEYHBIC IECATUYHBIC
npobu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN;, JCHCTBUTENbHBIE YHCIAa KaKk OECKOHEYHbBIE
JIecATUYHbIe  npobu. B3auMHO  OJHO3HAa4YHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOU.



CpaBHEeHHE JEUCTBUTENBHBIX 4YHCET, apU(PMETHUYeCKue ICUCTBUS C JCHCTBUTEIHHBIMU
YHUCIJIAMHU.

W3mepenusi, npuOIMKEHNS, OLIEHKH.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, ATUTEIBLHOCTb IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHoe 3HAUYEHUE BEIWYHMHBI, TOYHOCTh HpUOMMKeHus. OKpyriieHHe YHCell.
[Tpukuaka v OLEHKa pe3yIbTaTOB BEIYUCICHHUMN.

ypaBHeHHH H HEPABCHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIMXCS K KBaJApaTHbIM. bHkBagpaTHOE
ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TpeThbel M YEeTBEPTOM CTENEHEW Pa3JIoKEHHEM Ha
MHOKUTEH.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHUI. PelleHne TEKCTOBBIX 3ajlad anreOpandyeckum
METOJIOM.

VYpaBHeHHe C JByMsI IEpeMEHHbIMU U ero rpaduk. Pemienuwe cucreM ABYX JIHMHEHHBIX
YpaBHEHUM C JIByMsSl NEPEMEHHBIMU. PemieHune cucreM ABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpOil creneHu. ['paduueckas nHTEpIpeTaIys CUCTEMbl YPaBHEHUN C
JBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 anreOpandeckum crocooom.

UucnoBble HeEpaBeHCTBA M HUX CBOMCTBA. PenmieHue JMHEHMHBIX HEPAaBEHCTB C OJIHOMU
nepeMeHHoOil.  PemieHne cucTeM — JMHEHWHBIX  HEPABEHCTB €  OJIHOM  MEPEMEHHOM.
KBanpatHsie HepaBeHcTBa. ['padmueckas MHTEpIpeTannss HEPABEHCTB M CUCTEM HEPABEHCTB C
JBYMsI [IEPEMEHHBIMU.

DOyHKIUHA

Ksampatuynas ¢yHknms, €€ rpapuk u cBoiicTBa. Ilapabosia, KOOPIMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIblL.
I'padukn dyukmmit: y = kx, y=kx+b, y=k/x, y=Vx, y=x*/, y = Ix] i ux cBoiictaa.

YucaoBble NOCJEI0BATEIbHOCTH

[loHsiTHEe YHMCIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE TOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wieHa.

Apudmernueckas u reomeTpudeckas nporpeccur. DopmMyIibl N-TO YieHa apuMeTHIeCKOn
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxkeHne YineHOB apuPMETHUECKON M TeOMETPHYECKOH MpPOTpeccHii TOYKaMH Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCOHEHIMAIbHBIA pocT. CII0kKHBIE TPOIEHTHI.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

OcBoeHue yqe6H0r0 Kypca «Anre6pa» JOJIXKHO obecneunBaTh AOCTHIKCHUC Ha YPOBHC
OCHOBHOT'O O6HI€FO O6p330BaHI/I$I CICAYIOIMINUX JIMYHOCTHBIX, METANIPCIMETHBIX U MPECAMCETHBIX
O6paBOBaTeJ'IBHBIX PE3YJIIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE ~ pe3y/lbTaThl  OCBOEHHUS  IpOrpaMMbl  yuyeOHOTO  Kypca  «Anrebpa»
XapaKTEePU3YIOTCS:

IIarproTnyeckoe BoCIMTaHHUE:

MMPOABJICHUEM HHTEPECA K MPOIIIIOMY U HACTOAIIEMY pOCCHﬁCKOfI MaTEMAaTUKHU, IECHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHUSAM POCCUMCKUX MAaT€MaTMKOB U POCCUHCKOW MaTeMaTU4YeCKOU
HIKOJIBI, K UCIIOJBb30BaHHUIO 3THUX }IOCTH)KGHHI;'I B IPYIrux HayKax " INPUKIaJHBIX C(i)ean.

I'paiknanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:



TOTOBHOCTBIO K BBIIOJHEHUIO OO0SM3aHHOCTEH TpaKAaHWHA U peaju3alMd ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (YHKUIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TPOLEAYP TPaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCH U TMp.); TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHUEM JIOCTHKEHUMN
HAayKH, OCO3HAHUCM BA)KHOCTHU MOPaAJIb- HO-3TUUCCKUX MPHUHIUIIOB B ACATCILHOCTU y‘-IéHOI‘O.

TpynoBoe BociuTaHue:

YCTAaHOBKOH Ha AaKTUBHOE YYacTHE B PEHICHHH MPAKTUYCCKUX 3a/7ad MaTeMaTUYeCKOM
HAIPAaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYeCKOro o0pa3oBaHUS HA MPOTSHKEHUU BCeil
KHU3HH [T YCIIEIHOM MPO(eCCHOHATBHON AEATEIBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUN;

OCO3HAHHBIM BBIOOPOM U TOCTPOECHHUEM HWHAMBUAYAIBHONH TpaeKTOpUU 0Opa3oBaHUS U
KU3HEHHBIX IJIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHHE!

CIIOCOOHOCTBIO K O3MOIIMOHATHHOMY HM 3CTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYSCKUX
00BEKTOB, 3aa4, PEeUICHUH, pacCyXIeHUI; YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

LleHHOCTH HAYYHOTO NO3HAHMS:

OpUEHTalled B JESATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IpeAcTaBiIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YeNOBEKa, MNPUPOABI U OOIIECTBA, MOHUMaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYCCKOW NEATEIbHOCTH, JTaloOB €€ pa3BUTHSI U
3HAYUMOCTH JJIs Pa3BUTHS [IUBIIU3AIINH;

OBJIAACHUEM S3BIKOM MATEMATHUKU U MaTeMaTUYECKOU Ky.]'H:TypOfI Kak CpCACTBOM ITIO3HAHUA
MUDA;

OBJIAICHUEM HpOCTCﬁHIPIMPI HaBbIKaMU HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

du3nyeckoe BOCNUTaHHE, (POPMHPOBAHUE KYJILTYPHI 310POBbSI U 3MOIMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHITh MaTeMaTHUYECKUE 3HAHUS B MHTEpPECaxX CBOETO 3JI0pPOBbs, BEIACHUS
3I0pOBOTO 00pa3a *)U3HU (370pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKHUM 3aHATHH M OTIbIXA,
perynsapHas puznyecKasi akTUBHOCTD);

c(hOpPMUPOBAHHOCTHIO HaBBIKA pe()ICKCUH, TPU3HAHUEM CBOETO TpaBa HA OIMIMOKY M TaKOTO
JKe TpaBa APYroro 4eJoBeKa.

IKOJIOTHIECKOE BOCITUTAHHE:

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWU N7 pelieHus 3aaad B obnactu
COXPAHHOCTH OKPYKAIOWIEH Cpeabl, IJIAHUPOBAHUS TOCTYNKOB W OIEHKHM HMX BO3MOYKHBIX
MOCTIEACTBHM JJIsI OKPYXKAIOIIEH CpeIbl;

OCO3HaHUEM TTI00aTHHOTO XapaKTepa SKOJOTHIECKIX TPOOJIeM U ITyTeH UX perIeHHUS.

JInuHoCcTHBIE  pe3yJibTaThl, o0ecleyMBamOllue aJanTanui  ol0ydamomerocss K
U3MEHSIOIHUMCS YCIOBHSIM COIHAILHON M MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHSAX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 NPAKTUYECKYIO JEATEIBHOCTD, B TOM YUCIIE YMEHHUE YUUTHCS Y IPYTUX
Joel, MpruoOpeTaTh B COBMECTHOM 1€ATE€IbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIINU U3
OIBITA JPYIHUX;

HE0OXOUMOCTBIO B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie GOPMYIUPOBATH UIEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJIECHUSAX, B TOM YHUCIIE paHee HE U3BECTHBIX, OCO3HABATh
Ne(UIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOINN KOHTPMEDP, KOPPEKTUPOBATH PUHUMAEMbIE PELICHUS U
neicTBusi, GopMyIupoBaTh U OLIEHUBATh PUCKH U TMOCIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI

MCTaHpCIlMCTHBIC pPE3YyIbTaTbl OCBOCHUA IPOIrpaMMbI y‘-ICGHOl“O Kypca <<AJ1re6pa»
XapaKTCPUIYIOTCA OBJIAJICHUEM YHUBEPCAIbHbIMU ROZHABAM E1bHbBIMU deﬁcmeu}wu,



VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeliCMBUAMU u
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCLICTNEUIMU.

1) Vhusepcanvhvie noznasamenvhule oelicmsust obecnewusarom @Gopmuposanue 06a308blx
KOZHUMUBHBIX NPOYECCO8 00YUaArOWUXcsi (0CBOeHUEe MeMO008 NO3HAHUS OKPYICAIWe20 MUpd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jjornyeckue aeicTBu:

BBISBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKN MaTeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXTy HOHATUSAMH; (POPMYITUPOBATH ONPEAETICHUS IOHATHIA;
YCTaHaBJIMBATh CYIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIMK, OCHOBAHUS JUIsl 00001IeHNS U
CpaBHEHHUS, KpUTEPUHU IIPOBOAUMOIO aHAIN3a;

BOCIIPMHUMATh, (HOPMYIUPOBATh U MPE0OPa30BbIBATE CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (pakTax,
JAHHBIX, HAOIOCHUAX U YTBEPKIACHUSX; MPEAIaraTh KpUTEPUH JUISI BHISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JIeJ1aTh BbIBOJIbI C UCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, J€YKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEHUH 110 aHAJIOTUH;

pa30upatrh JoKa3aTEIbCTBA MAaTEMAaTUUECKUX YTBEP)KJIEHUH (TIPsIMbIE U OT IPOTUBHOIO),
IIPOBOJIUTH CAMOCTOATENIBHO HECIIOKHBIE JI0KA3aTeIbCTBA MAaTEeMaTUYECKUX (aKTOB,
BBICTPAMBATh ApryMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh
COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh cr1oco0 pemeHus yueOHoM 3a1auu (cpaBHUBATh HECKOJIBKO BApUAHTOB
peleHusl, BBIOUpaTh Hanbos1ee NOAXOA[IIMH ¢ Y4ETOM CaMOCTOATENIBHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIIbCKII HHCTPYMEHT TIO3HAHHS,
(hopMyIIMpOBaTh BOMPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBATh UICKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO
MMO3HIUI0, MHEHHE;

MPOBOAMTH MO CAMOCTOATEIHHO COCTABIIEHHOMY TJIaHY HECJIOKHBIN AKCIIEPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBIIEHHUIO OCOOCHHOCTEM MaTeMaTHUeCKOT0 O0BEKTA,
3aBHCHMOCTEN 00BEKTOB MEXAY COOOI;

CaMOCTOSITEIILHO (JOPMYITUPOBATH 000OIIEHUS ¥ BBIBOJIBI TI0 PE3yJIbTaTaM IMPOBEIEHHOTO
HaOII0/IeHNs1, HCCIIEI0BAHNUS, OIIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB
A 0000IIEHUH;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAK)KE BBIABUTATh MPEINON0KEHHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX JJIs
penieHus 3a1a4u;

BBIOMPATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETHPOBATH HH(POPMAITUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpATh GOpPMY MpeAcTaBIeHUS HH(POPMAIIUKN U WILTIOCTPUPOBATH pPelIaeMble 3a]auu
CXeMaMH, IMarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, TIPEAJIOKEHHBIM YUUTEIEM WIN
c(OpMYyINPOBAHHBIM CAMOCTOSTEIBHO.



2) VYuueepcanvrvie KOMMYHUKAMUGHBbLE Oelicmeus  obecneuusarom  cQoOpMUpo8aHHOCb
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.
Oo0menue:

BOCIIPUHUMATL U q)OpMYHI/IpOBaTb CYKACHUA B COOTBCTCTBHU C YCJIOBHUAMU U LHECIAMU
O0LICHYST; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCBMEHHBIX
TCKCTAaXx, AaBaThb MMOACHCHUA 110 X0y PCHICHHUA 3a4a4u, KOMMCHTUPOBATH HOJIy‘-ICHHBIfI
pe3ynbTart;

B X0JIe 00CYXJICHUS 3371aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aeMO TEMbI, IPOOIIEMBI,
pelaeMoii 3a/1auk, BHICKa3bIBaTh UICH, HALICJICHHBIC HA TIOMCK PEIICHUS; CONIOCTABIISATH CBOH
CYXKJIEHUS C CYXJICHUSMH IPYTUX YUaCTHUKOB AMAIOra, OOHAPYKUBATh PA3JInYMe U CXOJCTBO
HO3UIIMI; B KOPPEKTHOH (hopme GopMyTHpoBaTh pa3HOIIACHS, CBOU BO3PaKEHHUS;

MNpEACTaBJIATh PC3YJIbTAThI PCUICHUA 3aAa4U, SKCIICPUMCHTA, UCCIICOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BEIOMPATh (JOpMAT BBICTYILICHUS C YYETOM 3a1a4 MPE3CHTAINU U
0cOOEHHOCTEH ayTUTOPUU.

CoTpyaHnuecTBo:

MMOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAIBHON paOOThI IPU
pelIeHnN y4eOHBIX MaTEMaTHIEeCKHX 33]1aY;

NPUHUMATD 11€JIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATh OPTaHU3aIIUI0 COBMECTHOM
paboThI, pacrpenesaTh BUABI padoT, JOTOBAPUBATKLCS, 00CYKIATh MPOIIECC M PE3YIIbTaT
paboThl; 06001IaTh MHEHUS HECKOJBKHX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (hopMax padoThI (00CYkKIeHUS, 0OOMEH MHCHHSIMH, MO3TOBBIE
HITYPMBI H JIp.);

BBITIOJTHATH CBOKO YacTh paOOThI ¥ KOOPJAMHUPOBATH CBOU ACHCTBHS C APYTUMHU WICHAMHU
KOMaH/Ibl;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIINH TPOIAYKT IO KPUTEPHSIM,
cOpPMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

3) Vuueepcanvhvie pecyniamuenble Oeticmausi 0becneyusarom @GopmMupo8anue CMbiCI08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmusanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aITOPUTM pELIeHMs 3a/add (WM €ro 4acTb), BHIOMpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh CII0OCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS MTPOLIecca U Pe3yNIbTaTa perieHus
MaTEeMaTHYCCKOH 3a1a4mu;

MPEABUIETh TPYIAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPY PEIIEHUH 3a]1a4i, BHOCUTH
KOPPEKTHUBBI B ACSITETHHOCTh HA OCHOBE HOBBIX 00CTOSITENLCTB, HAMIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABICHHOM LIEJIU U YCIOBUSM,
OOBSACHSITH MPUUNHBI TOCTHKEHUS UITH HEJTOCTHIKEHUS 11€7TH, HAXOAUTh OITHUOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.




INPEJIMETHBIE PE3YJIBTATHI

K koHI1y 00yuenus B 7 kjiacce 00yJaromuiics MOJIyduT CIECAYIOIIe TpeIMeTHbIEe Pe3yIbTaThl:

Yucia ¥ BIYUCTIEHUS

HaxoauTp 3HaYeHUs YUCIIOBBIX BBIPQXKEHUI; IPUMEHATh Pa3HOOOpPa3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHHS] 3HAYEHUI APOOHBIX BBIPAKEHHM, COJIEpKAIIUX OOBIKHOBEHHBIC M JECATHYHBIC
JIpoowu.

[lepexoauTh OT 0THON (POPMBI 3aITUCH YHCENT K IPYroil (mpeoOpa3oBhIBaTh JECATUYHYIO IPOOb
B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECTMUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO
IpOOB).

CpaBHMBATB M YIIOPSIOYMBATh pallMOHAIBHBIC YUCIIA.

OxpyrisTh yncia.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BbIUMCIEHUH, OLEHKY 3HAUY€HHUH 4YMCIOBBIX
BBIPAKCHU.

BbInonHATE AEHCTBUS CO CTENEHAMU C HaTYPaJIbHBIMU I10KA3aTEIIIMU.

[IpumeHsTh IPpU3HAKK JEIMMOCTH, Pa3I0kKEHHE Ha MHOKUTEIN HATypaJIbHbIX YU CEl.

Pemate npakTUKO-OPUEHTHPOBAHHBIE 3a/laud, CBSI3aHHBIE C OTHOLICHHWEM BEJIMYMH,
IPONOPLUOHAILHOCTBIO BEIMYUH, IPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb30Bare anredpanyeckyo TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B Ipolecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxoauTh 3HaueHust OyKBEHHBIX BBIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHusl LENOTO BHIPAKEHUS B MHOTOWIECH IPHUBEICHHEM IOJI00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbIMONHATE YMHOXKEHUE OJJHOWIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOWICH, IPUMEHSTh
(dbopMyIbl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHNe MHOTOWICHOB HA MHOYKHTENH C TIOMOIIHIO BEIHECEHHS 32 CKOOKH
o0IIero MHOXHUTENS, TPYNIUPOBKU ClIaraéMblX, HpPUMEHEHUus (opMysl COKpalEHHOIo
YMHOXKEHHUSI.

[TpumMeHsTH peoOpa3zoBaHKs MHOTOWIEHOB JUI PELICHUs PAa3UYHBIX 33/1a4 U3 MaTEeMaTUKH,
CMEXHBIX MPEIMETOB, M3 PEATbHON PAKTHUKH.

Vcnonb30BaTh CBOMCTBA CTeNeHEHl C HAaTypalbHBIMM IOKa3aTeNsIMU JJIs IpeoOpa3oBaHMUs
BBIPAKCHU.

YpaBHeHus! M HEpABEHCTBA

Pemate nuHElHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPHUMEHSSA IIpaBuia mepexoia OT
UCXOJHOIO YpaBHEHHUSA K pPaBHOCUIBHOMY eMy. IIpoBepsATh, sABIIAE€TCSA JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre MeTO/IbI P PELLICHUH JTMHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonOuparh mpuMepsl map 4Yucell, SBJISIOUIMXCS PELIEHUEM JIMHEHHOTO0 YpaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON MJIOCKOCTHU IpaUK JMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU;
HOJIb3YACh TPpaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUS.

Pemrate cucreMbl NBYX JMHEHHBIX YpaBHEHUM C JBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBndaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JTMHEHHBIX YPaBHEHHI 110 YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIN pe3yibTar.



Koopaunartsl u rpaguxu. @®yHkuun

N3o0pakaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpPJHUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 332 IUCBHIBATh YHCIOBBIE IPOMEXKYTKH HA aJIreOpanveckoM S3bIKE.

OtMmeuaTh B KOOPJAWHATHON IJIOCKOCTH TOYKH I10 33JJaHHBIM KO OpJIMHATaM; CTPOUTH Ipaduku
nuHeHHBIX QyHKIMH. CTpouTsh rpaduk pynkuun y = | x I.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMI HU3BECTHBIE 3aBUCMMOCTU MEXAY BEITMYUHAMU: CKOPOCTb,
BpEeMs, pACCTOSHHE; I€Ha, KOJWYECTBO, CTOMMOCTB; INPOU3BOIUTEIBHOCTb, BpEMs, OO0BEM
paboTHI.

HaxoauTs 3HaueHune (GyHKIIMK IO 3HAYEHUIO €€ apryMeHTa.

[lonumarp rpaduueckuil crnocod MpeAcTaBiICHUS M aHaiu3a HHPOpMAIMH; HU3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koH1y 00yuenus B 8 kiiacce o0ydaromuiics MoJIyduT ClIEeAyIOIIUe TpeIMeTHbIe Pe3yIbTaThl:

Yuciaa ¥ BHIYUCIEHUS

[IpuMeHATh TOHATHE apU(PMETHIECKOTO KBaIPATHOrO KOPHS; HAXOIUTh KBaJIpaTHbIC KOPHH,
UCIIONIB3YSl TPU HEOOXOAMMOCTH KaJIbKYJSTOP; BBINOIHATh IMPEOOpa3oBaHUsI BBIPAKEHUI,
coJIeprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb30Bath 3amucy OOJIBIIAX M MAJTBIX YHCEII C IIOMOIIBIO IECATUYIHBIX JPOOCH U CTENICHEH
ypcna 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHATH MOHATHE CTEMEHW C LeJNbIM IOKa3aTeJaeM, BBIIOJHATh IpPeoOpa3oBaHUs
BBIPAKEHUM, COAECPIKALUX CTEIICHH C LIEJIBIM II0KA3aTEIEM.

BbInonHATE TOKECTBEHHBIE TIPEOOPa30BaHUS PALIMOHATIBHBIX BBIPAKEHUH Ha OCHOBE IPaBHJI
JeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKUMHU JIpOOsSMHU.

PackiagpiBaTh KBaspaTHbIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHMsl BBIPAKEHUN AJI PELLEHUS Pa3IMYHBIX 33/a4 U3 MaTeMAaTHUKH,
CMEKHBIX IIPEMETOB, U3 PEATIbHON ITPAKTUKHU.

YPaBHeHHH U HEPABEHCTBA

Perate nuHeNHbIE, KBaIpaTHbIE YPABHEHUS U pAllMOHAIbHBIC YPABHEHUS, CBOAAIIMECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

IIpoBoauTh IpOCTEHIINE WCCIENOBAHUS YPAaBHEHUN U CUCTEM YPABHEHUN, B TOM YHUCIE C
IPUMEHEHHEM Tpa@UuecKux IMpeacTaBieHuil (ycTaHaBiIMBaTb, MMEET JIM YPaBHEHHE WIIU
cucTeMa YpaBHEHUI pelieHus], €Clii UMEET, TO CKOJIbKO, U Ip.).

[lepexonuThb OT CI0BECHONW (POPMYIMPOBKH 337auu K €€ anreOpanyeckoil MoJIenH ¢ MOMOIIBIO
COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YPaBHEHMM, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa41 ITOJTY4YEHHBIN pe3ysbTarT.

IIpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB Ul CPAaBHEHMS, OLIEHKHU; PELIaTb JIMHEHHBIC
HEPAaBEHCTBA C OJHOM NEpPEeMEHHOM M HMX CHCTEMBI; JaBaThb TI'padUUYECKyl0 HILTIOCTPALUIO
MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

[ToHrMaTh W UCMONB30BaTh (PYHKIIMOHAIBHBIE TOHATHS U SI3bIK (TEPMHUHBI, CUMBOJIHYECKUE
0003Ha4YeHHUs1); ONpenesITh 3HaUeHHe GYHKIMH 110 3HAUEHUIO0 apryMeHTa; ONpeAessiTh CBOMCTBA
¢byHKIMY 10 €€ TpaduKy.

Ctpouth rpaduku smeMeHTapHbIX (GyHKIMHA Bumay = K/X,y=x% y= X3 F\/X, y= IxI;
OIMCHIBATh CBOMCTBA YMCIOBOW (DYHKUMU MO €€ rpaduKy.

K xoniy o06y4uenus B 9 kiacce oOyJaronuiics MOTyIUT CICAYIONTUE TTPEIMETHBIE PE3yIbTATHI:



Yuciia 1 BLIYUCJICHUA

CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIIBHBIC U UPPALMOHAIILHBIC YHCIIA.

Bemonuare apudmernueckue ACUCTBUS C PAlMOHATIBHBIMH YHUCIIAMH, COYETas yCTHBbIE U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BEIYUCIICHUS ¢ UPPALIMOHAIbHBIMU YHCIIAMH.

Haxonuth 3Ha4eHMS CTENEHEH C LEJIbIMU IOKA3aTeIsIMU U KOPHEH; BBIYUCIATH 3HAYCHHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyryisiTh JEHCTBUTENBHBIE YMCIIA, BBIIOIHATH IPUKUIKY PE3YJIbTaTa BBIUMCICHUN, OLICHKY
YHCJIOBBIX BBIPAKCHUM.

ypaBHeHHH H HEPAaBEHCTBa

Pemarp nuHeiHbIC W KBaJpaTHBIC YPaBHCHUS, YPAaBHCHUS, CBOMISIIUECS K HUM, HPOCTEHILINEC
JIpOoOHO-pallOHANIbHBIC YPaBHEHUS.

Pemarp cucrembl IBYX JIMHEHHBIX YpaBHEHHH C JBYMsl IEPEMECHHBIMH U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIUHEUHBIM.

Pemarp TekcTOBbIC 3a7a4n adreOpanyecKuM CrocoOOM C MOMOIIBIO COCTABJICHHS YPaBHEHHS
HJIN CUCTEMBI IBYX ypaBHCHI/II\/JI C ABYyMs IIEPCMCHHBIMU.

[TpoBoauTh TpOCTEHIIME MCCIICNOBaHHUS YPAaBHCHUI M CHCTEM YpPaBHEHHH, B TOM YHCIE C
NpUMEHEHHEM TpadUYecKuX TPEACTABICHUH (yCTaHABIMBAaTh, MMEET JH YpaBHEHHE WU
CHCTEMa yPaBHCHUIl PEIICHHUs, €CITH UMEET, TO CKOJIBKO, H TIp.).

Pemate nMHEWHBIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA; HW300pakaTh pEIICHUE
HEPaBEHCTB Ha YHCIIOBOM MPSIMOIA, 3aMUChIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB.

Pemars cucteMpl JTHHEHHBIX HEPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIOYAIOMIHWEC KBAaAPAaTHOC
HEPaBEHCTBO; W300pakaTh PELICHHE CHUCTEMbl HEPABCHCTB HA YHCIIOBOW MPSIMOM, 3alMChIBAThH
pelIeHHe ¢ TTOMOIIBIO CHMBOJIOB.

Hcrosp30BaTh HEPABEHCTBA MIPU PEIICHUH Pa3INYHbIX 3a/1a4.

DOyHKIUHA

Pacnio3HaBath (yHKIMH W3y4eHHBIX BUAOB. IlOKa3bIBaThb CXEMAaTHYECKH PaCIONIOKEHUE Ha
KOOPJMHATHOM IJIOCKOCTHU IpauKOB

dyskmmii Buma:y =kx, y=kx+b,y=k/x, y=a x> + b x + ¢ ¢,y=x3, y=Vx,y= IxI B
3aBUCHUMOCTH OT 3Ha4eHHUH K03()(PUIIMEHTOB; ONMUCHIBATh CBONCTBA (PYHKIIH.

Ctpoutb 1 n300paxarb cxeMaTHYeCKH rpauKy KBaJpaTHUHBIX

(GyHKIMH, ONUCHIBATh CBOMCTBA KBAAPATUUYHBIX (PYHKIUN IO UX rpauKam.

Pacrnio3HaBaTh KBaJipaTU4YHYI (QYHKLUIO MO (GopMylie, MPUBOAUTH HMpUMEPhl KBAaJPaTHUHBIX
GyHKIMHI U3 peanbHON KU3HH, (PU3UKU, TEOMETPUH.

Apupmernyeckas 1 reOMeTpHYECKas MPOrpeccuH

PacnioznaBaTh apudmMeTndyeckyro U T€OMETPUYECKYIO IMPOTpPeccHy IpH pPasHBIX crocodax
3a/1aHusl.

BbINONMHATE BBIYUCIEHUS C HCIOJNb30BaHMEM (OpPMYN N-T0 uieHa apUPMETHUYECKOH WU
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIE10BATEILHOCTH TOUKaMH Ha KOOPAMHATHOMN TJIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YMCIIOBBIMM IIOCIEIOBATEIBHOCTSAMHU, B TOM YMCIE 3aJa4d U3
peasbHOM JKU3HU (C UCTIONBb30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne | HaumeHoBaHue pasnesion U TeM KoJunyecTBO 4acoB JaekTpoHHbIe (MU(PPOBBIE) 00pa3oBaTebHbIE
/1 | MporpaMmbl pecypcsl
BCEro | KOHTPOJIbHbIE NpaKTHYeCKue
padoThI padoThI
1. |(Ymcma w  BeiuMciacHUs. PanmonaneHbie | 25 2 bubmuoreka [JOK
qHCIIa. https://m.edsoo.ru/7f415b90
2. | AnreOpanydecKue BBIPAKEHHS. 27 2 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
3. | YpaBHEHUS U HEPABEHCTBA. 30 1 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
4. | Koopaunats! u rpapuku. OyHKuuu. 24 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
5. | IloBropenue u o6o0IICHHE. 6 1 bu6mmoreka [JOK
https://m.edsoo0.ru/7f415b90
OBUIEE  KOJIMYECTBO  YACOB Mo | 102 7
[TPOTPAMME
8 KUIIACC
Ne HaumeHoBaHue pa3geoB M TeM KoanuyecTBO 9acoB JdyekTpoHHble (HU(pPOBbIE) 00pa3oBaTeIbHbIE
n/m | mporpamMmsl pecypchl
BCEr0 | KOHTPOJIbHbIE NPaKTH4YeCKue
padoThI padoTbl
1. UYucna n Beruncnenus. KBagpaTtHele KOpHHU. 15 1 bubnnorexa [JOK
https://m.edsoo.ru/7f417af8
2. Uucna u BeamciacHus. CTEICHb C IICIIBIM 7 1 Bbu6mmoreka [JOK



https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/1972/start/

MOKa3aTeJICM. https://m.edsoo.ru/7f417af8
3. AnreOpandeckue 5 bubmuoreka [JOK
BeIpakeHUs. KBapaTHBIN TPEXUICH. https://m.edsoo.ru/7f417af8
4, AnreOpandeckue BbIpakeHHs. | 15 2 bubmuorexka [JOK
Anrebpanyeckast Apo0b. https://m.edsoo.ru/7f417af8
S. VYpaBHenust © HepaBeHcTBa. KBangparnbeie | 15 2 bubmmorexa [IOK
YpaBHEHHS. https://m.edsoo.ru/7f417af8
6. YpaBHenus u  HepaBeHcTBa.  Cucremsr | 13 1 bubnnoreka [JOK
ypaBHEHU. https://m.edsoo.ru/7f417af8
7. VYpaBHeHHUs 1 HepaBeHCTBA. HepaBeHcTBa. 12 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
8. OyHkuuu. OCHOBHBIE IOHATHUS. 5 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
9. Oyukuuu. YncaoBbie QyHKITHH. 9 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
10. | IToBTOpeHue u obobIIeHNE. 6 1 bubmorexa [IOK
https://m.edsoo.ru/7f417af8
OBHIEE  KOJIMYECTBO YACOB IIO| 102 10
[MPOTPAMME
9 KJIACC
Ne | HaumeHOBaHHe  pa3/iesioB " TeM KouunyecTBO 4acoB JuekTpoHHble (uMppoBHIe) 00pazoBaTebHbIE
1/ | NporpaMmsbl pecypcsl
BCEro | KOHTPOJIbHBIE NpaKTHYeCKHe
padoThI padoThI
1. |[Yucna wu Beruucnenus. [leficTBUTENbHBIC 9 1 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
2. | YpaBHeHUS M HepaBeHCTBAa. YpaBHeHus c| 14 1 bubmuorexa [IOK




OJIHOM NIEPEMEHHOI.

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

3. | YpaBHenuss wu HepaBeHcTBa. Cucremsl | 14 bubmuoreka [JOK
ypaBHEHHUIA. https://m.edsoo0.ru/7f419d08
4. | YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa. 16 bubmuorexka [JOK
https://m.edsoo.ru/7f419d08
5. | ®yHKUHMH. 16 bubmmorexa [IOK
https://m.edsoo.ru/7f419d08
6. | YUuciioBble mocie10BaTEIBHOCTH. 15 bu6mmoreka [JOK
https://m.edsoo0.ru/7f419d08
7. | IloBTOopenue, 00600I1IeHNE, CUCTEMATH3AIUS 18 bu6mmoreka [IOK
3HAHH https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB TIIO| 102

[MTPOI'PAMME




YYEBHO-METO/UYECKOE OBECHEYEHHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

7 KJIACC

1. Makapsrues, FO. H. Anrebpa: yaeOHuk s 7 kiacca o01meo0pa3oBaTebHBIX YUPEKIACHHUH /
0. H. Makappiues, K. . Hemkos, H. I Munmok, C. b. CyBopoBa; mnoxg pen. C. A.
TensikoBckoro. - M.: IIpocsemenue, 2023.

2. Maxkapsrues, 0. H. Anre6pa 7 xn. /aupaxtuueckue marepuanst/ FO. H. Maxkaperues, H. T'.
Munatok. - M.: [Ipocsenienue, 2014.

8 KJIACC

1. Makapsrues, FO. H. AnreOpa: yueOnuk s 8 kimacca o01eo0pa3oBaTeIbHbIX YUpEKICHUH /
0. H. Makapsprues, K. M. Hemkos, H. I Munmok, C. b. CyBopoBa; mnoxg pen. C. A.
TensikoBckoro. - M.: IIpocsemenne, 2015.

2. Maxkapsrues, 0. H. Anrebpa 8 xin. /mupaktuueckue marepuansy/ FO. H. Maxkaperues, H. T
Munatok. - M.: IIpocsenienue, 2014.

9 KJIACC

1. MaxkapsiueB, FO. H. Anre0pa: yueOHuk 11s 9 kiacca o01eo0pa3oBaTeNbHBIX YUpPEXKISHUN /
0. H. Makapspiues, K. M. Hemkos, H. I Munmiok, C. b. CyBopoBa; moxg pex. C. A.
TensikoBckoro. - M.: IIpocsemienue, 2015.

2. Makapsrues, 0. H. Anrebpa 9 xn. /mupaktuueckue marepuansy/ FO. H. Maxkaperues, H. T
Munatok. - M.: IIpocsenienue, 2014.

METOJNYECKUE MATEPHUAJIBI JIJIS1 YUUTEJIA

7 KJIACC

1. U3yuenune anrebpsl B 7—9 kiaccax: nmocodue ans yuurenei / 10. H. Makapsiues, H. T
Munntok, C. b. CyBopoBa.— M.: [Ipocsemenue, 2018.

2. CaMocCTOsITeNIbHBIE U KOHTPOJIbHBIE paboThl 1Mo anredpe u reomerpuu i 7 kiacca / ATl
Epmosa, B.B. T'ono6opoarko, A.C. Epmos: Unekca, 2014.

3. denepanbHas paboyas mporpaMma OCHOBHOT'O 001iero oopazoBanus MaremaTrka (6a30BbIii
ypoBeHB) (1 5-9 KmaccoB 00pa3oBaTeIbHBIX opraHu3aiuii) — Mocksa — 2023.

8 KVIACC

1. U3yuenune anrebpel B 7—9 kmaccax: mocodue ans yuurenei / 10. H. Makapsiues, H. T
Munntok, C. b. CyBopoBa.— M.: [Ipocsemenue, 2018.

2. ®enepanbHas pabodas mporpaMma OCHOBHOI0O o01ero oopazoBanus MaremaTrka (6a30BbIi
ypoBeHB) (1t 5-9 KmaccoB 00pa3oBaTeNIbHBIX OpraHu3aiuii) — Mocksa — 2023.

9 KJIACC

1. U3yuenue anreOpsl B 7—9 kiaccax: mocobue ansa yuurteneit / FO. H. Maxkapsiues, H. T
Mungiok, C. b. CyBopoBa.— M.: [Ipocsemienue, 2018.

2. ®enepanbHas pabodas mporpaMMa OCHOBHOTO o01iero oopasoanusi MatemaTtuka (0a30BbIi
ypoBeHb) (1 5-9 kitaccoB 00pa3oBaTeNbHBIX Opranu3anuit) — Mocksa — 2023.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

1. Enunas xoyekuus nudposbix oOpazoBarenbHbIX pecypcos (School-collection.edu.ru);
2. Poccuiickas snekTponHas mkoia (resh.edu.ru);

3. infourok.ru,

4. uchi.ru,

5. math5-vpr.sdamgia.ru.

6.https://oge.sdamgia.ru.

7.https://vpr.sdamgia.ru.

8. https://uztest.ru.

9. http://school-russia.prosv.ru/info.aspx?ob_no=27431

10. http://festival.1september.ru/articles/620615/

11. http://www.scienceforum.ru/2015/976/7274
12.http://www.wiki.vladimir.iedu.ru/index.php?title=Mcnonas3osanue IIOP B 00pazo

BaTCJIbHOM ITPOHECCE

MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPY/JTOBAHUME
KOMIIBIOTED; IIPOEKTOP; MHTEPAKTUBHAS JOCKA

OBOPYAOBAHME JIUIA ITPOBEAEHUS ITPAKTUHYECKHUX PABOT

— KOMIUIEKT YepTEeKHbIX HHCTPYMEHTOB (KJIACCHBIX M pa3faTOuHBIX): TUHEHKA,
TpaHcnopTup, yronbHuk (30°,60°),yronpHuk (45°, 45°), HupKysb;

— KOMIUIEKThI IUTAHUMETPUUYECKUX U CTEPEOMETPUUYECKHUX Tell (J€MOHCTPALlMOHHbIHN U
pa3IaTOYHbBIN);

— KOMIUJIEKTHI JUIsl MOAeupoBaHus (1iBeTHast Oymara, KapTOH, KaJibKa, KJIeH, HOXKHHUIIBI,

TJTACTHIIHH).


https://uztest.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-russia.prosv.ru%2Finfo.aspx%3Fob_no%3D27431
https://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2Farticles%2F620615%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.scienceforum.ru%2F2015%2F976%2F7274
http://www.wiki.vladimir.iedu.ru/index.php?title=Использование_ЦОР_в_образовательном_процессе
http://www.wiki.vladimir.iedu.ru/index.php?title=Использование_ЦОР_в_образовательном_процессе
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