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duexkTuBHbIi Kype «Iloaroroska k EI'): pelmenue ypaBHeHH D).

PaGouas mporpamMmma siekTHBHOTO Kkypca «llomroroska x EI'D: pemrenme YPaBHEHUH,
Bajanue Ne 13» npepnasnavena s obyuatommxcst 11 kiaccos, m3ydarommx MaTeMaTHKy Ha
YrIIyOJIECHHOM  YpOBHe, pa3paboTaHa Ha OCHOBE IPAMEPHON  OCHOBHON 00pa3oBaTeIbHOM
[IPOTPaMMBI cpeliHero obmiero obpasosanust (caiit WWW.fgosreestr.iu), ¢ ydaeTom ciemyromux
nocobmit: «MaremaTuKa: GONBIION COOPHIK TEMATHUCCKUX 3aMaHui JUIs TIOJITOTOBKH K €IHHOMY
TOCYIapCTBCHHOMY 9K3aMCHY: MPO(GMIBHEI YPOBEHDbY / IO, pen. U.B. fImenko. Mocksa: ACT,
2018 r.; «Tpuronomerpuueckue YPABHCHUA: MCTOZBI PEIICHHUS W OTGOP KOpHEH (THIIOBEIE
sayanmst Cl)». Tpoxodses A.A., KopsiHos A.I' -» 2012 r. PaGouast mporpamma paccunrana Ha 68
YacoB.

OcHoBHast 3anaua O6GydeHWsS MaTeMaTwKe B IIKONE — O0ECIIEUUTh TMpPOYHOE W
COSHATCJILHOC  OBJIAZICHHE OOYYAIONIMXCS CHCTEMON MATeMaTHUeCKHX 3HAHWH i YMEHHH,
HCOOXOMMMBIX B MOBCEIHEBHOMN SKM3HH 1 TPYAOBOH JICATENIBHOCTH KaXJOMy wWieHy obluecTsa,
AOCTATOTHBIX IUTSl M3YHECHMSI CMEXKHBIX TUCIIUILIME U TPOLOIDKEHHUS o0pa3zoBaHusl.

JlaHHBIH DTEKTHBHEIH Kype OTHOCHTCS K IPYIIIE KYPCOB, KOTOPHIE NpeIHA3HAUCHBI KaK
AL IOTIOJTHCHU S 3HAHHUI 00YJalOIIXCst, MOMYUSHHBIX UMH Ha YPOKaX, TaK U JJsl UX YTIyOIeHus!.
Kype nossosster Boiycknuky cpemmeit ko IPHOOPECTH HEOOXOMMMBIN ¥ JTOCTATOYHBII Habop
YMEHUH IO PCLICHUIO YPABHEHWH, JIyHIIe MOArOTOBHTHCS K EID 1 OOy4YeHHIO B By3e, Inie
MAaTeMaTHKa ABJISCTCSI PO HITUPYIOIUM IPEIMETOM.

Tema «VpaBuenust»y wumeer NPUKIaHOe M 00meoOpasoBaTebHOEe — 3HAUCHHE,
CIIOCOOCTBYET PA3BHTHIO JIOTHYCCKOTO MBIILICHHS 00YJarOIHXCsI, CHCTEMATH3AIMH 3HAHMH npu
TIOATOTOBKE K BBIIYCKHOMY 9K3aMeHy. Pesyibratom mpemioxeHHOro Kypca HODKHA OBITH
yememmHast cjaua EI'D B wactn pemenus ypaBHeHuH (3amanme Nel3 EI'D mo wmaremarike
IPO(HUILHOTO YPOBHSI).

Henu anexmusnozo xypca:

~ PACIIMPHUTE U YTIIyOUTH 3HAHHS 110 TEME «Y PABHCHHUSIY;

— TOATOTOBUTH OOYYAIOIIXCS K MTOTOBOM aTTECTAIAH B Gopme EI'D.
3aoauu snexmusrnozo kypea:

— VBYYHTH HOBBIC MCTOBI PEIICHUS yPABHEHMIA;
— 00O0OIMIKMTE U CHCTEMATH3UPOBATH H3BECTHBIE METOIBI PCIICHUsT ypaBHEHHUI;

— Ha OCHOBC KOPPCKIHH MAaTeMaTHYeCKUX 3HAHMI OGYYAIONMXCS COBEpIICHCTBOBATH
IPaKTHHCCKIC HAaBBIKK, MATEMATHYECKYIO KYIbTYPY H TBOPYECKHE CIIOCOOHOCTHL.

1. Ilnanupyemble pe3yabTaThI 0CBOEHMS YICKTHBHOIO Kypca

Hpw u3yuennn 57IeKTHBHOTO Kypca BBITYCKHUK HAYUUTCS 6 JUYHOCIMHBIX Pe3YLbmamax
popmuposame:

— HCJIOCTHOC MHMPOBO33PCHHUE, COOTBETCTBYIOMIEE COBPEMEHHOMY YPOBHIO Da3BUTHS
HAyKW MaTeMaTHKN U OOLICCTBEHHOM IPAKTUKE €€ TIPUMCHEHHSL,

— OCHOBBI CaMOPAa3BUTHS M CaMOBOCIIMTAHHUSI B COOTBETCTBHH C OOIICUETIOBEUCCKIMI
IICHHOCTAMM U HUjieajlaMHt I'PaXIaHCKOTr0 0OIIEeCTBa,

— TOTOBHOCTH M CINOCOOHOCTH K CAMOCTOSITENBHOM M TBOPUECKOH JESTENHHOCTH C
IPUMEHCHHUEM METO/I0OB MATEMATHKH,

— TOTOBHOCTH K  €aM000pa3soOBaHWIO, 3aWHTEPECOBAHHOCTH B IpHOOPETeHUH |
PACHIMPCHIN MAaTCMATHYECKUX 3HAHMH M CIIOCOGOB JNEHCTBHM, OCO3HAHHOCTD B HOCTPOCHUHU



UHJIABUJIyaJIbHOTO 00Pa3oBaTeIbHOI0 MapIIpyTa;
— OCO3HaHHBIN BEIOOP Oyytiei mpodeccun;
— JIOTUYECKOE MBIINICHUE;
— KPEaTWBHOCTH (COOCTBEHHYIO apI'yMEHTAIMIO, OTIPOBEPIKEHIE, IIOCTAHOBKA 3a/1at);
— OpHUEHTALMIO O0YHAIOIUXCSl Ha JOCTHIKEHUE JIMIHOTO CUYACTHS, PEasTH3aIhIO
MO3UTUBHBIX JKU3HEHHBIX TIEPCIECKTHB, WHHUIIMATUBHOCTh, KPEATHBHOCTH, T'OTOBHOCTH U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEICICHHIIO, CIIOCOOHOCTh CTaBUTh IEIM M CTPOUTH
KU3HECHHBIC TUTAHBI;

— TOTOBHOCTb M CIIOCOOHOCTH OOYHaroIMXCsl K OTCTAMBAHUIO COOCTBEHHOT'O MHECHWS,
TOTOBHOCTB ¥ CIIOCOOHOCTH BhIpabaThiBaTh COOCTBEHHYIO TIO3HITHIO.

B memanpeomemmulx pe3ynomamax:

— CIIOCOOHOCTH CaMOCTOSITEJIBHO CTaBUTH IEIM  YYeOHOH W  HMCCIeI0BATEIIbCKON
JESTeNBHOCTH, IUIAHUPOBATh, OICHUBATH yueOHBIC MEHCTBUS B COOTBETCTBUM C ITOCTaBICHHOU
3aJlavuei u yCHOBHﬁMH €€ BBIIIOJIHEHUS

— BbIOMpars  Hawbonee o(PQexkTuBHBIE  CHOCOOBI  pelieHus]  Y4YeOHBIX U
M03HABATEIILHBIX 33]1a;

— YMEHHSI HAXOJHUTh  CAMOCTOSTENIFHO  HEOOXOIMMYIO  WH(pOpMamuio B
Pa3IMIHBIX KCTOUHMKAX

— yMeHHe OOIMATBCSI W B3aUMOICHCTBOBATH B TIpOIlECCE  COBMECTHOM
JIESITeITHHOCTH;

— OpraHW30BBIBATH  H(P(PEKTUBHBIA  MOWCK PECYpcoB, HEOOXOAMMBIX  JUIS
JIOCTYDKCHMSI TOCTABICHHOM 11EJIH;

— TIPU OCYIIECTBICHUH TPYIIIOBOM pabOThI OBITH KaK PyKOBOJIUTEIEM, TAK U ICHOM
KOMaH/IbI B pa3HBIX POJISIX (TeHEpaTop UIeH, UCIIOTHUTEINb, BRICTYAIOMINM, SKCIIEPT U T.11.);

— OCYILECTBISITH ACJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHM, TaK U C YUUTEIIEM;

- 6praHﬂsoBBIBaTb 5 (PEKTUBHBIN TOUCK PECYpPCcOB, HEOOXOAMMBIX JUIST JOCTHMIKCHHUSI
ITOCTABIICHHOM I1E€JIH.

B npeomemmuuoix pezyromamax.

— CBOOOJHO ONEPUPOBATH IMOHITHSIMH: YpPaBHEHHE; PABHOCUJIBLHBIE YpPaBHEHUS,
YpaBHEHUE, SIBISIIOIIEECS] CIECJICTBUEM JPYroro ypaBHEHMS;, YPABHEHWS, DPABHOCUIIBHBIE Ha
MHOXECTBE; PABHOCHIIBHBIE TPEe0Opa30oBaHus ypaBHEHHH;

— pernarh parMoOHAIBHBIC, HWpPPANMOHATBHBIC, TIOKa3aTeIbHbIE, JIOTapu(pMHUECKUE,
TPUTOHOMETPUHUECKUE YPABHCHUS

— YMETbh BBIOMpATh M WCIIOJH30BATh METOMBI PEIICHUS YPABHECHUN: IIPUBEICHUE K BULY
«TIPOU3BEJICHUE PABHO HYJIIOY» HIIM «YACTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX, 00OCHOBBIBATH
CBOM BBIOOD;

— ¢BOOOJTHO HUCITOTB30BATH TOXJICCTBCHHBIC TIPe0Opa30BaHMUs IIPHU PEIICHUN YpaBHEHUH;

— m300paxxaTh Ha  TPUTOHOMETPUYECKONW  OKPY)XHOCTH  MHOMKECTBO  PEIICHHH
TPUTOHOMETPUUECKUX YPaBHEHUH.

Boinycknux noaydum 603mOoICHOCIb HAYYUNMbCAL:

— ¢60600HO onpedensimb mun U GLIOUPAMb MemOO PeuleHUs YPAGHEHUU GblCULUX
cmenenetl, YpAasHeHull ¢ MOOYIeM, PAYUOHANbHBLX, NOKA3AMENbHYIYX, N102apUPMULECKUX,
UPPAYUOHATILHBLX, MPULOHOMEMPULECKUX.

ConepsxaHue JIEKTHBHOT'0 Kypca

1.O6mue MeTOIbI penIeHN sl YPABHEHHU M.

OGume MeToB! pelenus ypapuernii, O0acTb OmpeieNICHNsT JTEMEHTapHbIX ()yHKIHH,
OG6yacTh OMNpEIEIICHIsT W MHOXECTBO pEHICHWH ypaBHEHUs. Tunbl ypaBHCHMH. YpaBHEHHE,
SIBJISIIONIEECST  CIICACTBAEM JIPYTOI'O YpaBHEHHUs. Y PaBHEHUS, PABHOCHIIbHBIE Ha MHOXKECTBE.
PaBHOCHITEHBIE TIPEOOPA3OBAHNS yPABHEHHIA.



2. YpaBHeHHSsI BLICIIHX CTEIICHEH.
Pemenvie ypapHeHMI cTeneHH Bbite BTOpOi. JleleHHe MHOTOWIEHA HA MHOTOUJICH.

Cxema 'opuepa. YpaBHEHHs BBICIIMX CTEINEHEH B KOHTPOJIBHO- HU3MEPUTENBHBIX MaTepuaiax
EL3,

3.UppannoHaibHbie ypaBHEHMSI.

Uppatmonanbhbie ypaBHCHUs. PaBHOCHIIEHOCTh TEPEXO0B, otbop KopHe#. MeTomk!
PCIHICHHUST MPPAIMOHAIBHBIX ypaBHCHHH. Bo3BelleHUe B CTEICHB TPH PEIIEHAH MPPAITMOHATBHBIX
YpaBHEHHH. YMHOKEHHE Ha QYHKIMIO. MeToJ| BBEIEHUSI HOBOH TIEPEMEHHOIL. UppanmonasbHble
YPaBHEHHSI B KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuanax EI'D.

4.PannoHabHBIE YPABHEHUSL.
Panmonansubie  ypasHenms. OOmmit  MeTon pemenus. MeTon BBEIECHHUS HOBOI
TIEPEMCHHOM. PanMonanbHbIe YPaBHEHHUSI B KOHTPOIEHO-U3MEPHATEIBHBIX Marepuanax EI'D.

S.Pemenne ypaBHeHui ¢ MoxyJiem.

Packpbrtne 3HakoB Momyns ypasHeHums Buma [1f(x)(=g(x). PackpsiTre 3HaK0B MOYJISI
ypasuerust Buza [1f(x)0=0g(x)0. MeToasl HCMOTB30BAHMS TEOMETPUUCCKOTO CMBICITA MOJTYJISI.
Hcnonb3oBanue paBHOCHIIBHBIX IPEOOPA3OBAHUI 3aMEHET EPEMEHHO.

6.1lokazaTesbubie ypaBHeHuUs.

lloxasarenpubie ypapHenus. IIpeoGpasoBarme TOKa3aTENBHBIX ypaBHEHHH. MeTob!
PCIICHUS [IOKA3aTCIBHBIX ypaBHCHUH. ['pynmmposka. DyHKIHOHAIBHO- IpadUUeCKHi METOI.
Merox ypasHEBaHHS IOKasaTeled. MeTon BBEJCHHS HOBOH IEPEMEHHOIA. Ot6op KOpHEH.
IloxasarenbHbie ypaBHEHNS B KOHTPOJIBHO- M3MEPUTENLHEIX MaTepranax EI™D.

7.JlorapuMuYecKne ypaBHEHHSI.

Jlorapupmuueckue ypasnenms. IIpeoOpasoBaHms —JOrapupMUUECKHX — yPABHCHHIA.
Merozpr - pemenus  jlorapu()MUUECKHX  YpaBHCHWH. 3amMeHa TEPEMEHHBIX B yPABHCHHSX.
Jlorapumuposanue. Meron moreHimposanus. OyHKIMOHATBHO- TPAQHISCKIH METOJ. O160p
KopHei. Jlorapumuteckue ypaBHEHHSI B KOHTPOJIBHO- H3MEPHUTENBHBIX MaTepranax EI'D.

8. Tpuronomerpuyeckne ypaBHeHHsI.

Tpuronomerpuueckue ypasuenus. OCHOBHBIE TPUTOHOMETpHUECKHE (OPMYITEL. MeTobI
PCHICHUS TPUTOHOMETPUICCKHUX YpaBHEHUM. PasnokeHne Ha MHOKHUTENH. TPUTOHOMETPHIECKHE
ypasHenus, wuccienosarme OJI3. Ilepwon Tpuronomerpuueckoro ypasHenus. OObeIMHEHHE
CepuM  PCIICHUH  TPUIOHOMETPUYECKOTO  YpPAaBHEHHUS,  paloHajbHas  3alluch  OTBETA.
Tpuronomerprueckue ypaBHEHHS B KOHTPOJIBHO-U3MEPUTENBHEIX MaTtepuanax EID.

9. YpaBHEeHUsI CMEIIAHHOI0 THIIA,

YpaBHEHHS CMEIIAHHOTO THIIA. Y PAaBHEHHS CMEIIAHHOTO THIIA B KOHTPOJIBHO-
H3MEPUTEIBHBIX MaTepuanax EI'D.,

IlpaktuKyM 10  pPEIICHHIO  ypaBHEHWH.  MTOTOBBI . 3auer 10  TeMe:
«Y paBHECHHSIY.

VYpox 060061IaI0IIEero TOBTOPEHUSL.

Jlist peanmsarum Kypea UCTIONb3YIOTCS CIISTYIONHE HHTEPHET-PECYPCHL:

* reshu-ege.ru,
e www.fipi.ru (OTKpBITEINA OaHk 3amanuit EI'D).




3.TemaTudyeckoe INIAHUPOBAHUE HITEKTHBHOTO Kypca

po
Diarer i Komuac | OCHOBHBIE BUIBI ASSTEILHOCTH 06YUAOIUXCs (Ha YpOBHE
YHUBEPCAJTbHEIX YUeOHBIX IeHCTBHUIA)
- CBOOOIHO OrepupoBaTh MOHSTHSIMH: ypaBHEHHE, PABHOCHIIBHBIE
YPABHEHHUS;  ypABHEHUE, SIBISIIOLIEECS — CJIGACTBUEM  JPYIOTO
1 O611e MeTo b1 2 YPaBHEHHdA;  ypaBHEHHs,  DPAaBHOCHIIEHBIE HA  MHOXECTBE;
peLIeHHsI paBHOCHIIbHBIC — mpeoOpasoBaHms — ypaBHeHMH.  OnpeuessiTh
YpaBHEHHUI CIOCOOBI  JIEHCTBUI B pamkax — HpeIOKEHHBIX YCIOBUM W
TpeOOBaHU. CBo6osHo MCII0JIb30BATh TOXK/IECTBEHHBIE
npeobpasoBaHus IPU PeLICHUH YPABHEHHH.
2 YpagueHus 7 Pewars ypapHenus crereHn Bbilie BTOpoit JeeHIeM MHOTOUIeHa
BBICIIMX CTETeHeH Ha MHOTO4JIEH, 110 cxeMe ["opHepa.
Pemats nppanmonansusie ypasHenus. [lpumensts pasinansle
3 Hppannonanbhere 6 METO/IBI PEIIEHMS MPPALMOHAIIBHBIX ypaBHEHMH. BeimosHsTs ot6op
YPaBHEHUSI KOpHEH.
Peurars panmonansupie yparenus. [[puMeHATh pasHuHEe METOIbI
4 PanyvionansHbie 7 PCIICHHS pPALMOHAJIBHBIX ypaBHEHUH. BBINOIHATE 0TOOp KOPHEH.
YPaBHEHUSI
) PereHue 7 Pemars ypaBnenus ¢ Mozysem. [IpuMeHSTh pasTnaHEIe METOIbI
YpaBHEHUH C PEeLIEHUs ypaBHEHUH ¢ MOJlyJ1eM. BBITOIHATE 0TGOp KOpHEIA.
MOJLYJIEM
Perate noxasarensueie ypapHeHust. [[pUMEHSTH pasTMIHbIE METOIBI
6 ITokasaresnbHbie 7 PCLICHUS NIOKA3aTeNbHBIX ypaBHEHUH. BhInonaHsaTh 0T60p KOpHEA,
YPaBHEHHUSI .
Pewars siorapudmuueckre ypasaenus. [[puMeHsTs pasmuHble
7 Jlorapupmudeckue 7 METO/BI PELIeHHST JIoTapU(pMUUECKHIX YpaBHEHHIT. Boimosmsats ot6op
ypaBHEHUs KOpHEH.
YMeTh pemath TpUroHOMeTPUIECK e ypaBHeH s, BEIOHpaTh METOBI
TpuroHomerpuyeckue PELIEHUs] TPUTOHOMETPUYECKUX YPABHEHHN B 3aBUCUMOCTH OT UX
8 YPaBHEHUS 10 THMa. BeiaBurats runoressl 1 ux o6ocHoBanue. CaMoCTOSTEIHHO
co3/aBaTh CrIocoObI pelenus npobiem. Beimosnusats ot6op KopHeit
YPABHEHHIA C JIONIOJIHATENILHEIME YCJIOBUSIMU M OTPAHUYEHUSIMH.
YpaBHeHUsI Perats ypasnenus cmelannoro tuma. Biagets MeTonamu permenmst
CMELIAHHOT'O THUIa STHX ypaBHEHUH. CaMOCTOATENILHO BEIOUPATE 1 GOPMYIIUPOBATH
9 7 NIO3HABATEIILHYIO LieJIb, CTPOUTH CBOM JACUCTBHSI B COOTBETCTBUM C
IIO3HABATEIbLHOMN LIEJIBIO,

[IpakTukym mo Peuiars pasuble BUIp! ypaBHeHui. Biagers Metonamu pelneHuit
PELIEHHIO 5 YPaBHEHHH, IPUMEHATH WX HA MPAKTHKE. APryMEHTHPOBAThL CBOKO
YpaBHEHH TOYKY 3PEHMs IPU PELLIEHUM YPABHEHHSI

CamocTosITeNIBHO TTAHUPOBATE [TYTH JOCTHKEHHS LieTIeit
Hroroseiii 3auer MIO3HABATEJILHOM J€ATeNLHOCTH, OCYIECTBISITE KOHTPOJIb CBOEH
10 Teme: 1 JAESTEBHOCTH B MPOLECCEe JOCTHKEHUS pesyibTaTa. BeImoaHsTh
«YpaBHEHHUS CaMOCTOATENBHYIO paboTy, INIAHUPOBATH CBOKO AEATENFHOCTD,
HPaBHIIBHO 0(OPMIISITE CBOIO paGoTy
Ypokx CaMOCTOATENILHO CO3/1aBaTh AJITOPUTMBI JeticTBUH, CTPOUTH
o6ob1aromero 2 JIOTHYECKYIO LETIOUKY PAaCCy KIeHUH. AHAIM3UPOBATh, CPABHUBATD,
TIOBTOPEHUs KiaccupuuupoBaTh 1 060011aTh (HaKThl, HCIIOIE30BATH
JI0Ka3aTe/IbHYI0 MaTEMaTHYECKYIO peyk.
COI''TACOBAHO COI'TTACOBAHO

ITpotokon Ne 1 3acenanus MO
yuuteseit Mmaremataku MBOY COIIT Ne 3
oT 0@: aprycra 2022 r.
pykosonurens, MO
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Ammaesa E.H.

3aMecTuTeNb TUp, pa

mo YP T"amzarosa C.II.
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