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MOSCHUTEJIbBHAS 3AIIUCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieunBaeT U3y4eHUE IPYruX AUCIMIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TPOJIOJKEHUSI 00pa30BaHMs U B MIOBCEAHEBHON KU3HU.
Pa3zBute y o0Oyyaromuxcsi HaydyHbIX TMPEICTABICHHA O TMPOUCXOXKACHHUH U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAyKOW SBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS U Ka4deCTB
MBIIIUICHUS,, HEOOXOIMMBIX Uil aJanTalld B COBPEMEHHOM IM(ppoBoM obmiectBe. M3ydenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHUS HA0I0IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBHS U BBIBOJIBI, (JOPMYIHPOBATH yTBepkacHUsA. OCBOCHUE Kypca anreOpbl oOecreunBaeT
pa3BUTHE JIOTHYECKOTO MBINUICHUS OOYYaIONIMXCS: OHH HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W AaHAJIOTHIO.
OOyuenue anrebpe MpeArnosiaraeT 3HAYUTEIBHBI OOBEM CaMOCTOSITEILHOW JIESITEIIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHHe 3a7ad  SBISIETCS — peanu3anueit
JEATEILHOCTHOTO MPUHIIUIA 00yICHUSI.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» A OCHOBHOTO 0OILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHU», «YPaBHEHHS M HEPaBEHCTBa», «DYyHKIUWY.
Kaxnas U3 3TuX coaepiKaTeIbHO-METOAMYCCKUX JIMHUI Pa3BUBACTCS Ha MPOTHKEHUH TPEX JIET
M3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00y4aroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYECKOro OOpa30BaHUS H
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
si3pika. CoziepKaTenbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUEOHOTO Kypca «Airedpay sBISeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YMciaa W BBIUUCICHUS» CIY)KUT OCHOBOM JUIsl JTAJIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HAaBBIKOB, HEOOXOJMWMBIX Ul MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HAa yPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpauecKux JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTUYeCKOTO armapara, HEOOXOJWMOIrO Uil PEHICHUs 3aJad MaTeMaTUKH, CMEKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHuUs
y4eOHBI  Marepwaia TPYNIUPYETCs BOKPYr  pallMOHAIBHBIX  BBIPAXKEHHWH.  AJsreOpa
JEMOHCTPUPYET 3HAYEHUE MAaTEMATUKU KaK s3bIKa JUIsl TIOCTPOCHHSI MaTEMAaTUYCCKUX MOJCIICH,
OTIMCaHUS TIPOIIECCOB U SIBICHUH peajbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAT TaKKe
najbHEeHIee pa3BUTHE AaJTOPHTMHUYECKOTO MBIIIICHUS, HEOOXOJAMMOro, B YaCTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PacCyXJICHUU.
[IpeoOpazoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTu4ecKOMY TBOPYECTBY.



Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00y4JaroNMMUCs 3HAHUH 0 QYHKIHUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIEJOBAHUS Pa3HOOOPa3HBIX MPOILECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyenue
MaTepuaiia CHOCOOCTBYET Ppa3BUTHIO y OOYYAIOUIMXCS YMEHHS HCIIOJIb30BaTh paziIMYHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (pOpMHpOBAHUE MIPEJICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTUU LIMBUIIN3ALUU
U KYJIbTYpHI.

CormacHo y4yeOHOMY IuUTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIM BKJIIOUAET CIIEAYIOLUIME OCHOBHBIE pa3lesibl colepykaHus: «Yuciaa U BBIUHCICHUSD,
«AnredpanyecKue BHIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezienmo), B 8 kimacce — 102 gaca (3 gaca B Henmento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciaa ¥ BEIYMCICHUS

JpoOu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOJ OT OAHON (GopMbl 3amucu Apodei K
npyroii. IloHsiTHE palMOHAIBLHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue IEHCTBUS ¢ pallMOHATIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNieM: OIpeesieHne, peoOpa3oBaHne BBIPAKEHHH Ha
OCHOBE OTPEACIICHHS, 3aIiCh OOJBIIUX 4ncen. [IpomenTsl, 3anuch IPOIEHTOB B BUJE IPOOU U
IpoOu B BHJE MPOIEHTOB. TPy OCHOBHBIC 33aJjauyll Ha MPOLEHTHI, PEHICHNE 3aJad U3 peabHOI
MPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYPAIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEPEeMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIPAKEHUS, MpaBWIIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBuiia PacCKpPbITUS CKOOOK U
MIPUBEACHUS MTOJJOOHBIX ClIaraeMbiX.

CBoiICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

Opnounensl 1 MHOrowieHbl. CreneHb MHOrouieHa. Clio)keHue, BEIUMTaHUE, YMHOKEHHE
MHOTO4JIEHOB. POPMYIIbl COKPAIlEHHOTO YMHOKEHHMS: KBaJapaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHMsI, IpaBUia MpeoOpa3oBaHMs ypaBHEHUS, PaBHOCHIBLHOCTD
YpaBHEHUU.

JluHeitHoe ypaBHEHHE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadu. Perienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHUE C JABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema ABYX JTUHEHHBIX
YpaBHEHUH C JBYMS IEepeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIOCOOOM IOICTaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHHUM.

DyHKUUH

Koopaunara touku Ha mnpsmoi. YucnoBble NpOMEXYTKU. PaccrosiHue Mexay ABYyMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpssmoyronpHas cuctema koopaunat, ocu OX u Oy. AOcmucca U opauHaTa TOYKH Ha
KOOpauHATHOU miockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UteHue rpaduxoB
peanbHbix 3aBucuMocTeil. llonsarue dynkuuu. [paduk ¢ynkuun. CpolicTBa (PYHKIHUM.
Juneitnas ¢ynkuus, e€ rpapuk. I'padux dynkuun y = |X|. ['paduyeckoe perieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yucsa v BBIYUCTICHUSA

KBagpatHslii kopenb u3 uucia. [lonarue o6 wuppanuoHanbHOM uyucie. JlecsaTuyHble
NpUOJIMKEHNUS UppalMOHATIBHBIX uncesl. CBoiCTBA apu(pMETHUECKUX KBaJPATHBIX KOPHEH U MX
IPUMEHEHHE K IMPeoOpa30BaHMIO YHUCIOBBIX BBIPAKEHUH M BBIYMCICHUAM. JleHCTBHUTENbHbIE
qucia.



Crenens ¢ 1e7bIM [T0Ka3aTeneM U €€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBagparHblil TpEXWICH, pa3yIoKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpandeckoit apobu. CroxxeHue,
BBIUMTAHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIE BBIpaKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanparHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEMHbIM W KBaapaTHeIM. [lpocreiimme npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPAaBHEHUH C JBYMs I€pEeMEHHBIMHU. [Iprmepsl peleHus CUCTeM HEIWHEHHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 areOpanyecKuM CIocoOoM.

UucnoBble HEpaBEHCTBA W HMX CBOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonstne ¢pynkuuu. OGnacTe onpeneraeHus 1 MHOXKECTBO 3HaueHuM (yHKIuu. CrocoObl
3amanus QyHKITUH.

I'paduk Pynkuuu. Yrenwe cBoiictB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GyHKIUH, OTpaXKAIOUUX PEaTbHbIE IPOLECCHI.

OyHKIMM, ONHUCHIBAIOIIKE NPAMYIO M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxn. OyHkuEn Y = X2, Y = X3, Y = VX, y=|x|. [paduueckoe pemeHie ypaBHEHHIT H CHCTEM
YpaBHEHUU.

9 KJIACC

Yucsia 1 BBIYUCICHHUS

PanmoHanbHble ynciia, UppalMoOHAIbHbIE YHUCIIA, KOHEUHbIE U OECKOHEUHBIE JECITUYHbIC
npoOu. MHOXKECTBO JICHCTBUTENIBHBIX 4YMCEN, JEHCTBUTEIbHbIE 4YHCIAa KaK OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHUE  MEXIY  MHOYKECTBOM
JNENCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSMOM.

CpaBHEHHE JEWCTBUTENBHBIX 4HUCEl, apU(MeTHYecKhe AEHCTBUS C ACHCTBUTEIbHBIMU
YK CIIAMHU.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa, MJIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOLIEM
MHUDE.

[TpubnnxEéHHOE 3HAa4YEHHWE BEIUYMHBI, TOYHOCTb MNpHOMMKeHus. OKpyrieHue 4yuced.
[Ipukuaka v oLEHKa Pe3ynbTaTOB BHIYMCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHrne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TpPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHNEM Ha MHOKUTEIIH.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHHUH.  PelmeHwe  TEKCTOBBIX  3ajay
anreOpandeckuM METOJIOM.

VYpaBHeHHe C JBYMS NEpeMEHHBIMU U ero rpaduk. Pemenue cucreMm AByX JTHHEHHBIX
YPaBHEHUN C ABYMs INEPEMEHHBIMU. PelleHne CUCTeM [BYX YpPaBHEHMH, OJHO U3 KOTOPBIX



JUHEWHOe, a Ipyroe — BTOpoH cremeHu. |'paduueckass MHTEpIpETalns CUCTEMBbl YpaBHEHUH C
JBYMS [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a7a4 aNreOpandeckuM CrocoOoM.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne NMHEMHBIX HEPAaBEHCTB C OJAHOW NIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanpaTHplie HepaBeHcTBa. I'paduyeckas mHTEpmpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

D yHKUUHA

KBangparnunas ¢ynkmus, e€ rpadpuk u cpoiictBa. I[lapabona, KOOpIUHATHI BEPIIMHBI
napa0oJibl, 0Cb CHMMETPUH ITapaloJIbL.

Ipaduxn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i nx cBoiicTa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[ToHsiTHE YMCIIOBON MOCIEI0BATEIBHOCTH. 3a/laHUe IOCIIEOBATEIbHOCTH PEKYPPEHTHOM
dhopmyroit u popMysoi N-To UeHa.

Apudmernueckas U reomerpuueckas — nporpeccur.  Dopmynsl  N-ro  uieHa
apu(MeTHyecKoil ¥ reoOMeTpUUECKO MPorpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenue uieHOB apupMeTHYECKOW M TEOMETPUYECKOM Mporpeccuil TOukaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN M 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUS
JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHS TIPOTpaMMbl yueOHOro Kypca «Anredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKCHHUSIM POCCHHCKHMX MAaTEMAaTHKOB M POCCUUCKOU
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3allid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3UYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPakITAHCKOTO o0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEHICHUU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCTIIENTHON Tpo(deCcCHOHaTbHON AeITETFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETUYECKOMY BOCHIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS 4YeJIOBEKa, MPHUPOAbI U OOIIEecTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM I[IO3HAaHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKaMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/0POBbS,
BEJICHUS 3[J0POBOr0 00pasa >KM3HH (310pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHHA U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B 00nacTu
COXPAaHHOCTH OKpYKAIOIIEeH cpenpl, IUIAHUPOBAHUS TNOCTYINKOB M OLEHKHM HX BO3MOXHBIX
TIOCJIEJICTBUH ISl OKpY>KalolIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0eM U MyTel X peuieHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COIMATbHOM M IPUPOJAHOM Cpeabl:



TFOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUYECKYIO JEeATeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y JPYTUX
JOJICH, MPUOOPETaTh B COBMECTHOM JIEATEIIFHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUU U3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B ()OPMUPOBAHNY HOBBIX 3HAHHM, B TOM 4YHCIIC POPMYITHPOBATH UJCH,
MOHATHUSA, TUNIOTE3bl 00 O0BEKTAaX M SIBJICHUSAX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATh
JIePUIUTH COOCTBEHHBIX 3HAHUI M KOMITIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIlMiO, BOCHPHHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOMIMII KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHUS M
JNCUCTBUS, POPMYITHPOBATEH M OIICHUBATH PUCKH U TIOCIIEACTBHS, (GOPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS
Bba3oBble jornueckue aecTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHONIEHWH MEXAY MOHATHUSAMH, (HOPMYIUPOBATH OMNPEICIICHUS] TOHSITUM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIINKN, OCHOBAHUS i1 0000ImeHHs
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIaTENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISBIISATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHS B (DaKkTax,
JAHHBIX, HAOMIOJACHUSAX W YTBEPXKACHHUSIX, Mpejiaratb KPUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, AECTYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3AKIIOUYEHUI IO aHAJIOTHH;

e pa3bupaTh JOKa3aTelbCTBA MaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENIHHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee NOAXOASIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

® CIOJNB30BaTh  BOMPOCHI  KAaK  KCCIEAOBAaTENbCKUI  MHCTPYMEHT  IO3HAHHUS,
dbopMynupoBaTth BOIIPOCHI, bukcupyromye POTUBOpEYHE, pobiemMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIIEJOBAHUE II0 YCTAaHOBIEHUIO OCOOCHHOCTEM MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
Pe3ynbTaTOB, BHIBOJAOB U 0000IIEHUII;

® [IPOrHO3UPOBATh BO3MOXHOE PA3BUTHE MPOIIECCA, & TAK)KE BBIIBUTAThH MPEANOJI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIOBUSIX.

Padora ¢ undpopmanueii:



BBISBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUISL PELICHUS 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3HPOBATh U HHTEPIPETUPOBATH MH(POPMALUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pEIIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OILICHUBATh HAAEKHOCTh MHPOPMAIMH 110 KPUTEPUSAM, MPEITIOKEHHBIM YUYUTEIEM HIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYJTHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSAMU U IEISIMU
OOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACEMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]ja4i, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI, TPOOIIEMBI,
pelnraeMoi  3amadd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE HA TIOWCK PEIICHHS,
COTIOCTABJIATh CBOM CYKICHHS C CYKJICHHUSIMH JPYIHX YYaCTHHKOB JIMAJIOTa,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHIS,

MPEICTaBIATh PE3YAbTATHI PEIICHUS 337a4H, SKCIICPUMEHTA, UCCICIOBAHNS, TIPOCKTa,
CaMOCTOSITEIbHO BBIOMpATh (pOopMaT BBICTYIUICHHSI ¢ YYETOM 3ahad IMPE3CHTAMH U
0COOEHHOCTEH ayJTUTOPUH,

MOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHAWBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aa4;

MIPUHUMATD 11eJIb COBMECTHOU JEATEIbHOCTH, IUTAHUPOBATh OPraHU3AIII0 COBMECTHOM
paboThl, pacmpenensaTh BUIb padOT, JOTOBApPHBATHCA, OOCYKIATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JAPYrH€), BBINOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUSA C JAPYrUMU WJ€HAMH KOMAaH/]Ibl, OLIEHUBATh KaYeCTBO CBOEro BKJIAJa B
0OLIMIl MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YHaCTHUKAMU B3aUMOICHCTBUSI.

PeryiasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, AJITOPUTM pEIIeHUs 3anadyu (MM €ro 4YacTb),
BBIOMpATh CMOCO0 pemieHus ¢ y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysabTaTa pelieHus
MaTeMaTH4ECKOM 3a7auu;

MIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PEIICHUU 3aa4M, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAMJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa AESATEIBHOCTH ITOCTABIECHHON LIENH U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHUS WIM HEJOCTWXKEHMs LeJIH, HAXOAWUTh OLIMOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJacce OOydYalOIIMIACA TMOJYYUT CJEIYIOIIUME NpPEIMETHBIC
pe3yJabTaThl:

Yuciia ¥ BbIYMCICHUS

BbImonHATh, couyeTras YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKkue ICUCTBUS C
paloHaIbHBIMU YU CIIAMHU.

Haxonuth 3HaueHHs YHUCIIOBBIX BBIPRKEHUN, NPUMEHATh pPa3sHOOOpa3HbIE CIOCOOBI U
NpUEMBl BBIYMCICHMSI 3HAUEHUH JPOOHBIX BBIPAKEHUU, COJEp)KALIUX OOBIKHOBEHHBIE U
JIECSITUUHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBaTh U YIOPSAI0UYMBATH PallMOHAIbHBIE YHCIIA.

Oxpyriarh yucna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCEI.

PemaTth mnpakTUKO-OPHUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYHH,
MIPOMOPIIMOHAIBHOCTHIO BEJIMYKH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl pelICHUs 3a7a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBatk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHst OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LEI0r0 BbIPAKEHUSI B MHOTOWIEH MPUBEACHUEM MOJI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXEHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOWJieHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKeHHEe MHOTOWIEHOB Ha MHOXKHUTEIU C IOMOLIbIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH ClaraeéMblX, IPUMEHEHHUs (BOopMysa COKpaléHHOIro
YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYIEHOB Ul pELIEHHs Ppa3iIMuHbIX 33734 M3
MaTeMAaTUKHU, CMEXHbIX IPEAMETOB, U3 PEeaTbHOI IPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpaJbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPaXKCHUM.

YpaBHeHus 1 HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHsSSI MpaBuUia Mepexona OT
HUCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SABISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[TpumMensTh rpaduyeckre METO bl PH PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepsl Hap YMCell, SIBISIOUUXCS pelIeHueM JIMHEWHHOTO YPaBHEHHUS C IBYMsI
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOrOo ypaBHEHHUS C JIByMs
NepeMEHHBIMH, MOJIb3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHMUS.



Pemarp cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMS II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBiTh M pemath JUHEMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH I10
YCIOBUIO 33Jlaud, HWHTEPIPETHUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3a/adyM IOJIY4YEHHBII
pe3ynbTart.

D yHKUUHA

N3o00paxkaTp Ha KOOPAMHATHOM TPSAMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJAMHATaM, Jy4Md, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBBIE MPOMEXKYTKH Ha
IreOpanvdecKoM SI3bIKE.

OtmeuaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUNN. CTpouTh rpaduk GyHKIMHU Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTENILHOCTb, BpEMS,
00BEM paboTHI.

Haxouts 3HaueHne (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MpeACTaBICHHUS W aHaiW3a WHPOPMAINH, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K konmy oOydenuss B 8 kJacce oOydarOmMiiCsS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucia u BIYUCTICHUS

Hcnonb3oBaTh HauyalbHBIE MPEJCTABICHHUS O MHOXECTBE ACWCTBUTEIbHBIX 4YMCEN IS
CpPaBHEHHUsI, OKPYTJCHHS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOMA.

[IpumeHsaTh TOHATHE apuU(PMETHYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh KBaJApaTHbBIC
KOPHH, UCIIOJIBb3YS MPU HEOOXOIMMOCTH KaJbKYISITOP, BHIIIOJIHATH TPE0Opa30BaHus BhIPAXKEHUM,
CoJIeprKalluX KBaJpaTHbIE KOPHU, HCIIOIb3ys CBOWCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX W MaJbIX YHMCETI C MOMOUIBIO ACCATUYHBIX IpoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSITh MOHSTHE CTENEHH C LEeJIbIM IOKa3aTeleM, BBINOJIHATH MPeoOpa3oBaHUs
BBIPAKEHUH, COAepKAIUX CTEIIEHU C LIEJIbIM MOKa3aTeJIeM.

BbINONHATE TOXAECTBEHHBIE MPEOOpPa30BaHUsl PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JCHCTBUI HAJl MHOTOWIEHAMU U alreOpandecKuMu JpoOsiMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUNM [ pEHICHUS pa3IM4yHBIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.

YpaBHeHus 1 HEPABEHCTBA

Pemats nuHeliHble, KBaApaTHbIC YPAaBHEHUS U PallMOHAIIbHBIC YPAaBHEHUS, CBOJAAIIUECS K
HUM, CUCTEMBI ABYX YPAaBHEHUI C ABYMsI IEPEMEHHBIMH.

IIpoBoauTh NMpoCTENIINE UCCIEN0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UYHCIE C
MpUMEHEHHEeM Trpapuueckux MpeacTaBieHnil (yCcTaHaBIMBaTh, HMEET I YpaBHEHHUE WIIU
crcTeMa YpaBHEHHH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPoYee).

IlepexoauTe OT cIOBECHOW (OPMYIUPOBKM 3a7aud K e€ aireOpandeckod MOJAEIH ¢
IIOMOIIBI0 COCTaBJICHUSA YPAaBHEHMs WJIM CHCTEMbl YypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml MOJIy4EHHBIN pe3yNbTar.



[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLIEHKH, pEelIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHON M HMX CHCTEMBI, JaBaTh TIpa(UyecKyl HWILTIOCTPAIHIO
MHO>KECTBA PELLIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAYEHUS), ONpENeNATh 3Ha4eHWe (PYHKIUU MO 3HAYCHUIO apryMeHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduKy.

CtpouTts rpaduku JeMEHTapHBIX (QYHKIMH BHIA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduKy.

K koHmy oOydeHuss B 9 kJjacce OOydarOIIMICS TMOJTYYUT CIEAYIOMIHE MPEAMETHBIC
pe3yabTaThl:

Yucia v BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAJIbHBIE U UPPAIlMOHATIbHBIEC YHCTIA.

BoinonHATe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COUYETasl YCTHbIE U
MMCbMEHHBIE MTPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPA[MOHATBHBIMU YHCIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OkpyriaTh [eHCTBUTENbHBIE YHCIIA, BBIMOJHATH NPUKUIKY pe3yjibTaTa BBIYHCICHUH,
OIIEHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHUsS] M HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YpPaBHEHMs, YpPaBHEHHs, CBOJAIIMECS K HUM,
npocTeiire JpoOHO-pallMOHAIbHbIC YPAaBHEHMSL.

Pemare cuctemsl AByX JIMHEHHBIX YpPaBHEHUI ¢ JBYyMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemare TekcTOBBIE 337auM  anreOpandeckuM CrIocoOOM ¢ TOMOUIbIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMU.

[IpoBoanTh MpocTeiiie uccae0BaHus YpaBHEHUN U CCTEM YpaBHEHMH, B TOM YHCIE C
IpUMEHEHHEM TIpadUUecKux MpeicTaBlIeHUil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
cucTeMa ypaBHEHUH pellieHus], €ClIi UMEET, TO CKOJIBKO, U ITpoYee).

Pemare nuHeiiHblE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YUCJIOBOM MPSIMOM, 3aIIMCBIBATh PEILIEHUE C TIOMOLIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIOBOM HPAMOIA,
3aIMCBIBATH PEIIEHUE C HOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PEIICHUH Pa3IMYHbIX 33/au.

DyHKUUH

Pacnio3HaBathk yHKIIMHM U3y4eHHBIX BUJIOB. [IoKka3bpIBaTh CXeMAaTHYECKU PACIIOJIOKEHHE Ha

KOOPIUHATHOM MI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y =kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

(b yHKIIHIA.

Ctpouth M M300pakaTh CXEeMaTHYECKU TpapUKH KBAJPATHUHBIX (DYHKIMHA, ONUCHIBATH
CBOMCTBA KBaJApaTUYHBIX (PYHKIUN MO UX TpauKam.



Pacno3naBare  kBagpatnyHyro (QyHKOHIo 1m0  Qopmyine, NPUBOAUTH  IPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

Yucii0BbIe 0CJI€10BATEILHOCTH U NPOrPECCUH

Pacnio3naBate apu(MeTHUECKyt0 U T€OMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOCO0ax
3a1aHusl.

BEHINONHATE BBIYMCICHHUS C HCIOJIB30BAaHHEM (OPMYN N-TO WieHa apu(pMETHYeCKOd u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI ITEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, CBS3aHHBIE C YMCIOBBIMU IOCIEAOBATEIBHOCTAMM, B TOM YHUCIE 33/1a4U
U3 peaJbHOM KU3HU (C MCIIOJIb30BAaHHEM KAIbKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

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



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBagpaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI V151 YYEHUKA

* Anre6pa, 7 kiace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET



