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. IOSACHUTEJIBHAS 3AIIUCKA

Anrebpa sBISI€TCSI OJHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHHUs: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHHUILIINH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJDKEHUSI 00pa30BaHUs U B IMOBCETHEBHOM JKU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux abCTpakiuid, crocobe OTpaKeHUs MaTeMAaTU4YeCKOH HayKoH sBIEHUH U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOIO0 MOJEIMPOBAHUS B HAYyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAa4yeCTB
MBILIEHHsI, HEOOXOAUMBIX AJI aJalTallid B COBpPEMEHHOM LHdpoBoMm obmectBe. M3yuyeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOABI, (OPMYIHPOBATH yTBEpKAeHHU. OCBOCHHE Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUMXCA: OHHM HCIONB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIC PACCYXAEHUsA, 0000IIeHNEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, I[O3TOMY CaMOCTOSITEIbHOE pEUIeHHE 3ajJad  SBJISeTCs — peaau3aluen
JeSITeIbHOCTHOTO MPUHLIUIIA 00y4EHUS.

B crpykType mporpammsl y4eOHOro Kypca «Anrebpa» misi OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METoAMYecKre TuHuH: «Yucna u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YpaBHEHHS M HEpaBEHCTBa», «DYHKIUN.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IPYTMMU €ro JUHUsAMH. B xone uzyuenust yueOHoro Kypca
00yYaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3THM B nporpammy yueOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jieslax MaTeMaTH4ecKOro oOpazoBaHMs U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHUBEPCAIBHOIO MaTEMaTHYECKOIro
a3bika. CopepxKaTeIbHON U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOIro Kypca «AinreOpay sBIsSeTCS
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Copepxanuve nuHMM «Yucaa W BBIYHUCICHUS» CIY)KUT OCHOBOW JJIsl JaJbHEWUIIEro
U3yYeHHs] MaTeMAaTHUKH, CITOCOOCTBYET PA3BHTHIO y OOYYArOIIUXCS JIOTUUYECKOTO MBIILIICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUS O YMCIE HA YPOBHE
OCHOBHOT'O 0011ero 00pa30oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U MPPALMOHATIBHBIMHU YHCIAMH,
(dopMHpOBaHHEM MpPEJCTABICHUNA O JEHCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JMHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JAByX anreOpanyecKux JIMHUA — «AJNTeOpanyeckre BBIPAKECHUS» H
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (opmupoBaHUI0 y  oOydarommxcs
MaTeMaTHYECKOTo ammapaTa, HEOOXOIUMOTO /I peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKM KaK s3bIKa JUUIsl TOCTPOEHUS] MaTEMAaTUYECKUX MOJEIeH,
OTKCAHMs MPOLECCOB M ABJICHUN peajbHOro mupa. B 3amaum oO0ydeHus anreOpe BXOIAT TakKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBJIAJCHWE HAaBBIKAMH JCIyKTHBHBIX PACCYKICHHA.
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[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Copepxanrie  (QDYHKIIMOHAIBHO-TpPAPUYECKOH JIMHUM  HAIEICHO Ha  TOJy4eHUe
00y4JarmUMUCs 3HaHUN O QYHKIMIX KaK BOKHEHIICH MaTeMaTHYeCKONH MOJENN AJIsi OIMHCAHUS
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX INMPOLIECCOB M SBICHUI B mpuponae u odmectse. M3ydenue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaAIOUIMXCS YMEHHs MCIIOJIb30BaTh pa3iMyHbIe
BBIPa3UTENIbHbIE CPE/CTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHbIE, CUMBOJMYECKHE, Ipaduyeckue,
BHOCHUT BKJIaJl B (JOPMUPOBAaHUE MIPEICTABICHUNA O POJIM MaTEMaTUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIBTYpBI.

Cornacno yueObHOMY IulaHy B 7-9 Kkiaccax wu3ydaercss y4eOHBIH Kypc «AurebOpay,
KOTOpBIM BKJIIOUAET CJEAYIOLIME OCHOBHBIE pa3lelsbl coaepxkaHus: «Hucna u BBIUHCICHUS,
«AnredpanydecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenne yueGHOro Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 vaca
(3 gaca B Hepenmo), B 8 kiacce — 102 vaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

Il. COAEP)KAHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Yucna v BbIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXO OT OAHOH (OpMBI 3ammcu Ipodei K
npyroi. [loHsiTHE palMOHAIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALlMOHAIBHBIX
yrcen. Apudmerndeckue NEHCTBHS ¢ pallMOHATIBHBIME YUCIaMH. Perienue 3amad U3 peaqbHOU
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpeJesieHHe, MpeoOpa3oBaHue BbIpAKEHUI Ha
OCHOBE OINpe/EIeHHUs, 3aiCh 00bIUX Yncen. [IpomenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3aJ]aud HA MPOLEHTHI, PELICHUE 3aJad U3 pealbHOH
IIPAKTHKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE Ha MHOXKUTENIN HATYPaJIbHBIX YHUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPOTOPLIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepemeHHBIE, YNCIOBOE 3HAYECHHME BBIPAKECHUS C NEPEMEHHOM. JlonmycTHMBbIe 3HAYEHUS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B  BHJE (OPMYJIbI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIp@)KEHUS, MPaBUIa NPeoOpa3oBaHUsa CYMM M NPOM3BEAEHUI, MpaBuiia PaCKpPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBoiicTBa CTeNeHN ¢ HATYPAJIbHBIM N0KA3aTeJIeM.

OpHoweHbl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. ClloKeHHe, BBIYMTAHUE, YMHOXKEHUE
MHOTO4JIeHOB. DOopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaJpaT CyYMMBbI U KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHMe, KOPEHb ypaBHEHHs, MIpaBuiia MPeoOpa3oBaHusl ypaBHEHUs, PAaBHOCUIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEHHOIO YypaBHEHUS,
pelieHue JIMHEHHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHUH MO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHHH.



JlunelitHoe ypaBHEHHE C JIBYMs IEpEMEHHBIMU U ero rpaduk. CucrteMa IBYX JTUHEHHBIX
yYpaBHEHHMI ¢ JBYMSI NEpeMEHHbIMH. PelieHune cucreM ypaBHEHHH CIIOCOOOM IOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € IOMOIIBI CUCTEM YPAaBHEHU.

DOYyHKIUH

Koopaunara touku Ha npsMol. UucioBble NMPOMEXYTKH. PaccrosiHue Mexay IByMs
TOYKaMU KOOPJAUHATHOU MPSIMOIA.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opauHaTa TOYKH Ha
KOOpAMHATHON IuiocKOoCcTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanpHbIX 3aBucuMoOcTel. [lonsartne ¢ynkumn. I['padux dyakuun. CpoiicTBa (QYHKIUH.
Jlunetinas ¢yukuus, e€ rpadpuk. ['papux ¢pynkuun y = [x|. ['paduueckoe pemeHne TUHEHHBIX
YpPaBHEHUU U CHUCTEM JIMHEWHBIX YPABHEHHUIM.

8 KUIACC

Ymncsia v BbIYUCIECHUS

KBanpatuslii kopeHs u3 umcna. [lonstue o0 wuppamuoHanbHOM uucie. JlecaTUyHbIC
npUOIKEHUs UppaMOHaIbHBIX uncen. CBolcTBa apudMeTHYeCKUX KBaJAPAaTHBIX KOPHEH U UX
NpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYUCICHUSAM. JlelicTBUTEIbHBIC
YHCIIa.

CremneHb ¢ e bIM NOKa3aTesieM U eé cBoiictBa. CTaHJapTHas 3aKCh YKUCIA.

Auaredpanyeckue BbIpaKeHHUs

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoit npodu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHHE, AeNieHUue ainredpandeckux apobeil. PanmoHanbHble BBIpAKEHUS M UX
npeoOpazoBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOopHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOASIIMXCA K JHMHEWHBIM U KBaapaTHbIM. [Ipocteiimme npoGHO-
palOHAIbHBIE YPABHEHUS.

I'paduueckass nHTEpIIpETaIlNs YpaBHEHUM C JBYMS IMEPEMEHHBIMUA M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JBYMs IepeMEHHBIMU. [IpuMepbl pemieHuss CUCTEM HENMHEWHBIX YPAaBHEHHU C
JIBYMsI TI€PEMEHHBIMHU.

Pemenne TekCTOBBIX 327124 aJredpandecKuM crocooom.

YUucnoBble HeEpaBeHCTBA M HX CBOMCTBAa. HepaBeHCTBO ¢  OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHHbIE HepaBeHCTBAa C OAHOM mnepeMeHHOM. Cucremsl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynxuuu. O6nacTh ONpeneneHusl 1 MHOXKECTBO 3HaueHU QyHKIMHU. CriocoOsbl
3aJaHus QYHKIIHH.

I'paduk ¢yukuuu. Urtenue cBoiicTB (yHKuuu mo e€ rpaduky. Ilpumepsl rpadukon
(GYHKIHH, OTpa)karoluX peaabHbIe MPOIECCHI.

OYHKINH, OMUCHIBAIOIINE MPAMYI0 H OOpPaTHYIO MPOMOPIMOHATBHBIC 3aBUCUMOCTH, UX
rpadpukn. Oyuximn y = X2,y = X5, y = Vx, y=[x|. ['paduaeckoe peueHue ypaBHEHHHA U CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BbIYUCTICHUSA



PanyonanbHble 4nciia, HppalvoHalIbHbIE YUCIA, KOHEUHbIE U OECKOHEUHBbIE JIECATUYHbIE
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBHTENbHBIC 4YHCIA KaK OECKOHECUYHBIC
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXKECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHHE ICHCTBUTENBHBIX 4YMCEN, apu(MeTHUYeCKue NeHCTBUS C JIEHCTBUTEIbHBIMH
YHUCJIAMHU.

PazMepbl 0OBEKTOB OKpY’XKAlOIIEr0 MHUPA, AJIUTEIBHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MUDE.

[TpubnnxEéHHOEe 3HAaYEHHWE BEJIUMYMHBI, TOYHOCTH HpuOsMKeHus. OKpyrieHue uucel.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHusI 1 HEPaBEHCTBA

JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemeHune ypaBHEHMH, CBONAIIMXCA K  KBaJPATHBIM.
bukBanpaTtHoe ypaBHeHue. [Ipumepbl pemieHHs ypaBHEHMIl TpeTbed M 4EeTBEPTOM CTENeHel
pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenue  npoOHO-palMOHaNbHBIX ~ ypaBHeHHMH.  PemieHne — TEKCTOBBIX — 3ajay
areOpanyeckuM METOOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU U ero rpaduk. Pemienue cucreMm IBYX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHbIMU. PelleHne cHucTeM [ByX ypaBHEHUM, OJHO W3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOpO# cterneHu. I'paduueckas mHTEpIpeTanusi CUCTEMbl YPaBHEHUH C
JBYMSI IIEPEMEHHBIMHU.

Pemenune TekcTOBBIX 3a/1a4 ajire0panyecKuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPAaBEHCTB C OAHOW IEpeMEHHOW. PelleHue cucreM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUH

KBagpatuunas ¢ynkius, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'padukn dyskmmit: y = kx, y = kx + b, y = k/x, y = X%, y=x, y = |x| , i ux cBoiictsa.

UucnoBble OCIEA0BATENBHOCTH U IIPOTPECCUU

[TonsTHE YMCIOBON MOCIEN0BATEIBHOCTH. 3aJaHUE MTOCIEN0BATEIbHOCTH PEKYPPEHTHON
dopmynoit u popmysoii n-ro wieHa.

Apupmernyeckas M reoMerpuyeckasi mnporpeccur. @DopMmysnsl n-To  4ieHa
apu(pMeTUUECKO U FeOMETPUUECKON IPOTrPECCHil, CyMMBI IEPBBIX N YJICHOB.

N300paxenne wieHOB apu(METUYECKOW W T€OMETPUYECKOW MPOrpeccuil TOYKamMHu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA pOCT. CII0KHBIE POLIEHTHI.



111. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O IIPEJMETA

1. IMYHOCTHBLIE PE3YJIBTATHI

JIMYyHOCTHBIE pE3yJabTaThl OCBOGHHSI IMPOrpaMMbl  Y4eOHOro Kypca «Amnredpa»
XapaKTEepU3YIOTCS:

1) naTpruoTHYECKOE BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpeca K MpOLUIOMY U HAcTOSILEMY POCCUICKOH MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTM)KEHUSIM PpOCCHUHCKMX MaTeMaTUKOB M POCCHMCKOMN
MaTeMaTHYeCKOM LIKOJIbI, K UCIOIb30BAHUIO ATUX JOCTH)KEHUH B IPYTHX HAyKaxX U MPUKIIAJIHBIX
chepax;

2) rpaX/1aHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO OOSA3aHHOCTEH TIpakJaHMHA WU pealu3alMd €ro Ipas,
NpPEJCTAaBICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYp T'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C IMPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUI
HAayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX NMPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyZ10BO€ BOCIIMTAHUE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE€ B PEUICHUM MNPAKTHUUYECKUX 3aJad MAaTeMaTH4eCKOU
HAIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOr0 0Opa30BaHUs HA MPOTSKEHUH BCEU
YKU3HU JJISl YCHEIIHON NMpoQecCUOHANbHOMN J1€ATENbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHAMBHIYaIbHOH TPACKTOpUU OOpa3oBaHHUA U
KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX HUHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) scTeTHYecKoe BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOLIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT'O TO3HAHMUS:

OpHUEHTAIled B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX IpeACTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, HpPHUpPOAbI U OOLIecTBa, MOHUMAHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelOBEYECKOW NeATelNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAZICHUEM SI3bIKOM MaTEMATHKU U MaTEMaTHYECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMHU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOPMUPOBAHHUE KYJIBTYpPhl 370POBbS M AMOLMOHAIBHOTO
Onaromnosyuus:

TFOTOBHOCTBIO MPHUMEHATh MaTeMaTUYeCKUEe 3HaHUs B HHTEpecax CBOETO 3/I0pOBbS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o jKe IpaBa JIPYroro 4ejaoBeKa;

7) 3KOJOrMYecKoe BOCITUTAHHUE:

OpHEHTaIel Ha MPUMEHEHNE MaTeMaTHYECKUX 3HAHUU JJIs pelleHus 3a7ad B 00JIacTH
COXPaHHOCTH OKpPYXKAIOIIEeW cpenpl, IJIaHUPOBaHUS IOCTYNKOB M OLEHKH MX BO3MOXHBIX
NOCJIEICTBUM Il OKpY’KaroIled Cpesbl, OCO3HAaHHEM IJIOOAJIBHOIO XapakTepa KOJIOTMYECKHX
npo0JieM U myTel UX peleHus;



8) aganTarus K U3MEHSIOMMUMCS YCJIOBHUSM COITUATBLHON W MPUPOTHOM CPEJIbI:

TOTOBHOCTBIO K IIGfICTBPISIM B yCHOBI/IHX HeOHpCI[CJIéHHOCTI/I, ITIOBBIIIICHHUIO ypOBHH CBOefI
KOMIICTCHTHOCTHU qepe3 HpaKTqucxy}o ACATCIIbHOCTh, B TOM YHCJIC YMGHI/IC y‘II/ITBCSI y ,upyrI/Ix
JIIOI[efI, HpI/IO6peTaTB B COBMCCTHOfI JACATCIIBbHOCTH HOBBIC 3HAHUsA, HABBIKM U KOMIICTCHIIMH U3
OIIBITA IPYTUX;

HEOOXOIUMOCTHIO B (JOPMUPOBAHUHN HOBBIX 3HAHHWH, B TOM YKCIIe ()OPMYITUPOBATH HJIEH,
MOHATHUS, THIOTE3bl 00 OOBEKTAaX W SABJICHUSAX, B TOM YHUCJIC paHee HEHW3BECTHBIX, OCO3HABATh
JneUIUTh COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallUl0, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBAaTh NPHUHHMMAEMBIE DPELIEHUS U
neicTBus, OPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

2. METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3zoBbie Joruyeckue aeiicreus:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTeMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYIUPOBATH ONPEACICHUS  TOHSATHA,
yCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui 000OUICHHA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYIMPOBATh U NPeoOpPa3OBbIBATH CYKICHMS: YTBEpIUTENbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISIBJIAITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpPEYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W YTBEPXKACHUAX, IMpelaraTb KPUTEPUH JUIsL  BBIABJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

JieNlaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUM (IpsIMble U OT MIPOTUBHOIO),
IPOBOAMTH  CAMOCTOSATEIBHO  HECIIOKHBIE  JIOKA3aTeNbCTBA  MaTeMAaTHUeCKUX  (DaKToB,
BBICTPAaWBaTh AapryMEHTAlMIO, MPUBOJUTH MpPUMEPHl M KOHTPHIPUMEpPBbI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh cnoco0 pemeHuss y4eOHOW 3amaun (CpaBHUBAaThb HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbojee MNOAXOAALIMM ¢ Y4ETOM CaMOCTOATENbHO BBIJECICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

UCIIOJIb30BaTh ~ BOMPOCHl  KaK  HCCIENOBATeNIbCKMM ~ WHCTPYMEHT  IO3HaHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUUE, MpPOoOIEMy, CaMOCTOSITEIbHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

IIPOBOAUTH IO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY HECIIOKHBIA JKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJCHHUIO OCOOEHHOCTEH MaTeMaTHYecKOoro oOOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;



CaMOCTOSITENILHO (POPMYyIUpPOBaTH 0OOOIIEHNS U BBIBOJBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYCHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAK)KE BBIIBUTATh MPEINOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6ora ¢ nundopmanmeii:

BBISIBJIATh HEAOCTATOUHOCTh U U30BITOUHOCTh HH(GOPMALIUH, JAHHBIX, HEOOXOAUMBIX AJIS
pelLIeHMs 3a]1a4u;

BbIOMpPATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh M HHTEPIPETHPOBATH HHOOPMALIHIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpATh (POpMYy MpPEACTaBICHUS MHPOPMALUU U WIUIIOCTPUPOBATH peIIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJI&KHOCTh MH(OPMAIMH 10 KPUTEPHSM, MPEITIOKECHHBIM YUYUTEIEM HWIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHMMATh U (HOPMYJIUPOBATh CYKIECHHUS B COOTBETCTBUHM C YCIOBHUSMHU M LEISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh NOACHEHHWS IO XOIy pEUICHHs 33Ja4yl, KOMMEHTHPOBATH IOJTYYECHHBIN
pe3yibTar;

B X0JIe 00CYX/IEHUS 33a[aBaTh BOIIPOCHI IO CYHIECTBY OOCYKAa€MOW TEMBI, MPOOIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAIIEJICHHBIE HA TOWCK PEIICHUs, COMOCTABISATH CBOH
CYXJIEHUS C CYXICHUSAMH JPYTrUX YYaCTHUKOB JUANora, oOHapyKuMBaTh Pa3jIMuMe U CXOJCTBO
HO3ULIUH, B KOPpEKTHOU opme HOpMyTUpOBaTh Pa3HOIIACHsl, CBOU BO3PAKEHMUS,;

IPEJCTABIATh PE3Yy/bTaThl PELICHUs 3a/]a4M, 3KCIIEPUMEHTa, UCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEH ayTUTOPUH;

MMOHUMATh W HMCIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON W MHIMBUIYaIbHON pabOTHI MpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ad;

MPUHUMATh [IETh COBMECTHOW JESITEIBHOCTH, TUIAHUPOBATH OPTaHMU3ALMI0 COBMECTHOMH
paboThl, pacnpenenaTh BUAbI padoT, JOroBapuBaThCs, 00CYXK1aTh MPOLIECC U Pe3yIbTaT padOThI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

y4acTBOBaTh B IPYIMIOBBIX (hopMax paboTel (00CykIeHHs, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYpMBl M JPYyTUE), BBINOJHATH CBOIO 4YacTb pabOThl M KOOPAMHMPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJabHble yueOHbIE AeiicTBUSA

Camoopranu3anusi:

CaMOCTOSITENTFHO COCTAaBJISITh IUIaH, QITOPUTM pEHICHHs 3aqaud (WM €ro 4YacTh),
BBIOMPAThH CIOCOO pelIeHus: ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHATIBHBIN HHTEIIEKT:

BJaJIeTh CHOCO0AMHM CaMOMNPOBEPKH, CAMOKOHTPOJIS IpOLEecca U pe3yibTaTa peIieHus
MaTeMaTHYeCKOM 3aa49u;



MpeIBUIIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH PELICHUH 3aJauyH, BHOCHUTD
KOPPEKTHUBBl B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa ACSATEIbHOCTH MOCTABICHHOW LIETU U YCIIOBHUSM,
OOBSCHATH MPUYUHBI JTOCTUKEHUS WIIM HEAOCTUIKEHUS 1IeJIU, HAXOAUTh OIMOKY, 1aBaTh OI[€HKY
NpUOOPETEHHOMY OIIBITY.

3. HPEJMETHBIE PE3YJIbTATBI

K koHmy oOywenus B 7 kjacce OOYYArOIIMICS TMOJNYYUT CIEIYIOIIUE IpPEeIMETHbIC
pE3yabTATHI:

Hucna u BIYUCICHUS

BbimonHATe, coueTass ycTHbIE M NMUCHMEHHBIE NPUEMBI, apu(MeTHUECKue IEHCTBUS C
paLMOHATILHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs 4YMCIIOBBIX BBIPAKEHWH, NPUMEHATH pa3zHOOOpasHbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYEHUH JApPOOHBIX BBIPAXKEHUHM, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuth OT 01HOHN QOPMBI 3alKcu YKcen K Apyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BBINONHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BHIYUCICHUH, OLIEHKY 3HAYEHUH YHCIIOBBIX
BbIpa)K€HUI. BBINONHATE 1EHCTBHS CO CTENEHSAMHU C HaTypaJlbHbIMU MOKA3aTEISIMU.

[TpuMeHATh NPU3HAKY IETUMOCTH, Pa3IoKeHUE Ha MHOXKUTEIN HATYpalIbHbBIX YHCEIL.

Pemate MpakTHKO-OPHEHTUPOBAHHbBIE 33Ja4yM, CBS3aHHBIE C OTHOIIEHHEM BEJIMYMH,
MPONOPLUOHAIEHOCTBIO BEJIMYUH, IPOIIEHTAMU, HUHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpuBaEeMbIX OOBEKTOB.

Anrebpanyeckue BbIpaXXKEHUS

Hcnonp3oBarh anredpanyeckyrd TEPMUHOJIOTUIO M CHMBOJHKY, NPUMEHSATh €€ B
npoliecce OCBOCHUS y4eOHOro MaTepHara.

HaxonuTh 3HaueHust 0yKBEHHBIX BBIPAKEHUM MPU 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BeInonHATE MpeoOpa3oBaHus LENOro BEIPAKEHNUs B MHOTOUIEH MTPUBEICHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH W MHOTOYJIeHa Ha MHOTOYIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3ioKeHWEe MHOTOYJICHOB Ha MHOXHTENIU C MOMOUIbIO BBHIHECEHMS 3a
CKOOKHM OOIIero MHOYKHUTEJs, TPYNIHUPOBKU ClaraeMblX, IpUMEHEHUs (OopMys COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB IS PEIICHHs pa3IUYHBIX 3a1ad M3
MaTeMaTHKHU, CMEXXHBIX IPEJMETOB, U3 PEATbHOM MPAKTHKH.

Vcnonp30BaTh CBOWCTBA CTENIEHEH ¢ HATYPaJIbHBIMH ITOKA3aTENIIMU JJIs1 IPeoOpa3oBaHUs
BBIPAKCHUI.

VYpaBHEHHsI U HEPABEHCTBA
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Pemate nuHelHbIE ypaBHEHUSI ¢ OAHOW MEPEMEHHOM, MPUMEHSS MpaBuia Mepexoja oT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, SBJISETCS U YUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre METOIbI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOuparps mpumepsl Hap YUCEll, SBISAIOIIUXCS PELICHUEM JIMHEHHOIO YpaBHEHUS C
JIBYMsI [IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JMHEHHOTO YypaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IPaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctemMbl JBYX JMHEHHBIX YpaBHEHHI C JABYMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiaTh U pelarh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JMHEHHBIX ypaBHEHUH I10
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

OyHKIUU

N300paxaTh Ha KOOPAMHATHON MPSAMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3allUCHIBaTh YHUCJIOBBIE MPOMEXKYTKHM Ha
anreOpandeckoMm s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpJMHATaM, CTPOUTh
rpaduku uHeHHbIX QyHkuuid. Ctpouts rpaduk GyHKINH Y = [X|.

OnwuceBaTh € MOMOUIbIO (YHKIWH WM3BECTHBIE 3aBUCUMOCTH MEXIy BEIHMUYNHAMH:
CKOPOCTb, BpeMs, pacCTOSIHHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BPEMS,
00BbEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduyueckuii crnoco0 NMpeacTaBIeHUs U aHadu3a WH(OpMAalMU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMAIIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy obydenus B 8 kijacce oOyyaromIMHCS TMOJYYUT CIEAYIOIIUE MpeaAMETHbIE
pe3yJIbTaThI:

Yucna v BBIYUCTICHUS

Hcnonb30BaTh HauyanbHbIE NMPEACTABICHUS O MHOXECTBE JEMCTBUTEIBHBIX YHUCEN JJIs
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaThb JE€HCTBUTEJIbHBIE YHUCJIa TOYKAMU Ha
KOOPJAMHATHOU IIPSMOM.

[TpuMeHsATh NOHATHE apU(PMETHUECKOro KBAJPAaTHOTO KOPHs, HAXOOUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEN.

Hcnonp3oBare 3amucu OONBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX OpoOei u
crenene uucina 10.

Anrebpanyeckue BbIpaXKEHUS

[IpuMeHSTh MOHSATHE CTENEHW C LEbIM IOKAa3aTeleM, BBINOJIHATh MpeoOpazoBaHUs
BBIPAXEHUI, CONEPIKALUX CTEIIEHU C LIETBIM [TOKA3aTEIEM.

BBINONHATE TOXJIECTBEHHBIE MPEOOpa3OBaHMs PALMOHAJIBHBIX BBIPAKEHHI Ha OCHOBE
IpaBuiI JEMCTBUN HAaJl MHOTOYJICHAMH U alredpanyecKuMu JpoOsMu.

PackianpiBaTh KBasipaTHBIN TPEXUIEH HA MHOYKUTEIH.

[IpumensaTh mnpeoOpa3oBaHUsS BBIPAKEHUN U1l pelIeHHs pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTHKU.
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VYpaBHEHUS 1 HEPABEHCTBA

Pemats nnHeliHbIE, KBaJpaTHbIE YPAaBHEHUS U palliOHAIbHBIE YPABHEHMSI, CBOJSAIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
NpUMEHEHHEM TpadUUecKuX TMpeACTaBIeHUH (ycTaHABIMBAaTh, MMEET JM YpaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Ilepexoauts OT ClOBECHOM (OPMYIHMPOBKM 3alaud K e€ anreOpandeckod MOJENIu C
IIOMOLIBI0 COCTABJICHUS YPABHEHMsI WJIM CHCTEMBl YpPaBHEHMI, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJyYCHHBIN Pe3ysbTar.

[IpuMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMSI, OLICHKH, peLIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpa(UYEcKyl0 HILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

OyHKIUU

[loHnMaTh ¥ UCHONB30BaTh (YHKIMOHAJIbHBIE MOHATUS U A3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENesITh 3HaueHHWe (QYHKLUMU IO 3HAYEHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ TrpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX QYHKUIUH BUA:

y=k/x,y =x%y=x3y = |x|, y = VX, onuceIBaTh CBOMACTBA YHCIOBON DYHKIMH MO €&
rpaduky.

K xoHny o0yuenuss B 9 kiacce oOyyaroluiicsi MOJIYYUT CIEAYIOLIUME MPEIMETHbIE
pe3yJIbTaThI:

Yucna v BBIYUCIICHUS

CpaBHUBaTh ¥ YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAJILHBIEC YHUCIIA.

BeinonuaTe apudmernyeckue NeiCTBUS C pallMOHATIbHBIMU YHUCIAMHU, COYETas YCTHBIC U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIAMH.

HaxoauTs 3Ha4eHMsI CTETIEHEN ¢ LEIBIMU MTOKA3aTEISIMU U KOPHEH, BBIYMCIIATE 3HAUCHUS
YHUCIJIOBBIX BBIPAKEHUH.

OKpyryisiTh JEWCTBUTENbHBIE YHCIIA, BBIIOJIHATh MPUKUAKY pE3yjbTaTa BBIUYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHEHHUsI U HEPABEHCTBA

Pemarp snuHENHBIE W KBaApaTHBIE YPAaBHEHMS, YPABHEHMs, CBOASILIMECS K HHUM,
npocTelime ApoOHO-PalMOHANIbHbIE YPaBHEHHUS.

Pemarp cucreMsl IByX JMHEHHBIX YPAaBHEHHMU C JBYMs IIEPEMEHHBIMH U CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIACTCS JIMHEWHBIM.

Pemarp TekcTOBBIE 3ajaud aiareOpanyeckuM CHocoOOM C IOMOUIbIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS IIEpEMEHHBIMU.

[IpoBoaNTH IpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CHCTEM YPaBHEHHMI, B TOM YHUCIIE C
INPUMEHEHHEM TpaHuuecKux MpeacTaBiIeHui (yCTaHaB/IMBAaTh, HWMEET JM YypaBHEHUE WIIHU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pakaTh peIIeHUE
HEPABEHCTB Ha YHMCJIOBOM MPSIMOM, 3allUCHIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemarp cucreMpl JMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOMH,
3aMKUCBIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.
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Mcnonb30BaTh HEPAaBEHCTBA NP PELICHUH Pa3IMYHbIX 3a]1ad4.

OyHKIUU

Pacrnio3naBath ()yHKIMM HM3y4eHHBIX BUAOB. Il0Ka3bIBaTh CXEMAaTHYECKH PACIIONIOKEHUE
Ha KOOPAMHATHO# MIockocTu rpadukoB ynkiumii Buga: y = kx, y = kx + b, y = k/x, y = ax® + bx
+¢,y=x% y=1x, y=|x|, B 3aBHCHMOCTH OT 3HAYCHHI KO3(PHIUEHTOB, OMUCHIBATH CBOACTBA
G YHKIIHA.

Crpoutb 1 n300paXkaTb CXEMaTHYECKU Tpa(UKH KBaJpaTUYHbIX (YHKLIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpaduKaMm.

Pacnio3HaBaTh  KBaJipaTW4HYK0 (QYHKUMIO 10 Qopmyse, MNPUBOJUTH IPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHH.

YucnoBbie NOCIEI0BATEIBHOCTH U IPOTPECCHH

Pacrnio3naBath apu(pMeTHUECKYIO U TEOMETPUUECKYIO ITPOrPECCUH TPH PA3HBIX CIIOCOOAX
3aJjaHusl.

BBINONHATE BBIUMCIEHUS C MCIIOJIB30BaHHEM (HOPMYJT N-ro wieHa apupMETHYECKOH U
reOMEeTPUYECKOM porpeccuii, CyMMbI EPBBIX N YJIECHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPIMHATHOM IIIOCKOCTH.

Pemiate 3aaun, cBsi3aHHbIE C YMCIOBBIMH MOCIEI0BATEIbHOCTSIMU, B TOM YHUCIIE 33/1a4H
U3 peasibHOM KU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOJIOTHUI).
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IV. TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
KommuectBo gyacos
Ne HaumenoBanue  pasmenoB HU - TeM
0/l [OporpamMMsl B Konrponsusie  Ilpaktuueckue  DJEKTPOHHBIE (mudpossie)
cero paboThI paboTsl o0pa3oBaTeNbHbBIC PECYPCHI
bubnunoreka HOK
1 Uucna v Beruucienus. Panyionaneaelie uncna 25 1 https://m.edsoo.ru/7f415b90
bubnuoreka HOK
2 Anrebpandeckuie BRIpaXKeHHS 27 1 https://m.edsoo.ru/7f415b90
bubmmoreka [HOK
2 1
3 YpaBHeHHs H HepaseHeTsa 0 https://m.edsoo.ru/7f415b90
bubmnoreka HOK
‘ Koopzusatet ut rpacku. @y 24 ! https://m.edso00.ru/7f415b90
bubnoreka HOK
5 I1 6 1
owtopertiie it 0Godmere https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO YACOB 1o 102 5 0

[NPOI'PAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KommuectBo yacos

Ne HanmeHoBanue  pa3nenoB U TeM
0/ IpOrpaMMEI B Koutponbusie  IIpaktuueckue | DIEKTPOHHBIE (mudpossie)
eero paboThI paboThI o0pa3oBaTeNbHbIC PECYPCHI
bubnmnoreka HOK
1 4 .K 1
ucina u Beruucienus. KBagpaTHele KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna m BeluucieHus. CremeHb ¢ IETBIM 3 bubnuoreka HOK
roKasareaemMm https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BBIP2UKEHHA. | 1 bubnmoreka [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHHs M HepaBeHcTBA. KBajpaTHbIe bubGinmoreka [HOK
4 14 1
ypaBHEHHS https://m.edsoo.ru/7f417af8
5 AnrebOpandeckue BoIpakeHus. KBaapaTHbIii 5 1 Bubnunoreka HOK
TPEXUWICH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u  HepaBeHcTBa.  CucCTeMbI 13 bubnmnoreka OOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnuoreka [HOK
7 .H 12 1
YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa https://m.edsoo.ru/7f417af8
bubnmnorexa HOK
8 ) .0 5
JHICITHH, LICHOBIRIS ORI https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

bubnunoreka HOK
o @ymicuit. HHCI0BbIE QYKL o https://m.edsoo.ru/7f417af8
bubnuoreka HOK
10 Hosropentte 1 0Gobieme 0 1 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 1o 102 5 0
IMPOT'PAMME
9 KJIACC
KonnuecTBo yacos
Ne | HammeHnoBanue pasznenos u TeEM
/T | POTPaMMBbI B Kontponsuele  Ilpaktuueckue — DIEKTPOHHBIE (uudpoBsle)
eero paboThI paloThI o0pa3oBaTeNbHbIE PECYPChI
1 q Tei 9 Bubnnoreka HOK
UCJIa U BeIYUCIIEHUS. [lefiCTBUTEBHBIC YHCIIa https://m.edsoo.ru/7f419d08
5 YpaBHEHHS W HEPABEHCTBA. YPaBHEHUS C 14 1 Bubnunoreka HOK
OJTHOM MTepEeMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHuss W HepaBeHcTBa.  CHCTEMBI 14 1 bubmmoreka HOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka HOK
4 VpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
5 Dynxuun 16 1 bubnunoreka OOK
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

https://m.edso0.ru/7f419d08

6 YucnaoBeIe TTOCIIEN0BATEIHFHOCTH 15 bubmorexa HOK
A https://m.edsoo.ru/7f419d08
7 IToBTOpeHHe, 0000IIEHNE, CHUCTEMAaTH3AIHS 18 bubnnoreka HOK
3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YJACOB I10 102

[NPOI'PAMME
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V. YUYEBHO-METOJUYECKOE OBECIHEYEHHE OBPA30BATEJBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* MaremaTtuka. Anrebpa: 7-i kinacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ MakapsrueB FO.H.,
Munmrok H.I'., HemkoB K.W. u npyrue; nox pen. TemsikoBckoro C.A., AKnmoHEepHOE 00IIECTBO
«3narenscTBO «IIpocsenienue»
» Marematuka. AnreOpa: 8-it kiacc: 0a30BbIid ypoBeHB: yueOHUK, 8 kinacc/ MakapwrueB HO.H.,
Munatok H.I'., HemkoB K.M. u npyrue; nox pen. TemsikoBckoro C.A., AKIIMOHEpHOE 00IIECTBO
«3narenbCcTBO «IIpocsenieHne
» Marematuka. Anrebpa: 9-it kiacc: 6a30BbIid ypoBeHB: yueOHHK, 9 kinacc/ MakaperueB HO.H.,
Munmrok H.I'., HemkoB K.W1. u npyrue; nox pen. TenskoBckoro C.A., AKIIMOHEpHOE 00111eCTBO
«3narensctBO «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK
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