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KonuuecTBo 4acoB, Ha KOTOpOe paccuyMTaHa nporpamma

Ha n3yyvyeHue npeagmeTta otBoguTca 1 4 B Hegento, 34 yaca B rog.

Llenu kypca:

MoaroToBMTbL OOYyYatoLLMXCs K caadve ak3ameHa B hopme OI'D B cooTBETCTBMM C TPEBGOBaHUSAMMU,
npeabaBAseMbIMU HOBbIMM 0Opa3oBaTeNbHbIMU CTaHAapTamu.

BocnutatenbHoe Ha3Ha4YeHue Kypca.

O6yl4eH|/|e n0Tpe6yeT OT y4allnxcd yMCTBEHHbIX N BOJIEBbIX yCI/IJ'II/Il7|, Pa3BUTOro BHMMaHUA,
BOCNUTaAHNA TakKnUX Ka4eCTB, KaK aKTUBHOCTb, TBOpYeCKasa MHUUMaTUBA, ymean7| KOJITEKTUBHO-
no3HaBaTesNibHOro Tpyaa.

3apaum Kypca:

MoBTOpEHWE, 3aKpenneHne 1 yrnybneHne 3HaHnin No OCHOBHBLIM pasfenaM LWKOMbHOro Kypca
MaTeMaTUKKN C NMOMOLLbIO Pa3fiMyHbIX LMEPOBbIX 06pa3oBaTeNbHbIX PECYPCOB;

e bopMUpOBaHME YMEHMS OCYLLECTBIATL pa3HOO6GpasHble BUAbI CAMOCTOSITENBHOM
LAESTENbHOCTM C LMpoBbIMU 06pa3oBaTeNbHLIMK pecypcamu;

e pa3BUTUE CaMOKOHTPOIA N CaMOOLEHKHN 3HaHW C MOMOLLbIO pPa3fmIM4HbIX q)OpM
TECTUPOBAHUA;

e bopMMpOBaHME Y y4aLLMNXCH LIeNOCTHOIO NPeACTaBnNeHns o0 TeMe, ee 3Ha4yeHns B pasaerne
mMaTemMaTWKK, CBA3M C APYrMMM TeMamu;

e bopMUpPOBaHME aHaNUTUYECKOrO MbILLSIEHUS, pa3BUTME NAMSTU, Kpyro3opa, yMeHue
npeofonesatb TPYAHOCTU Npu pelleHnmn 6onee CrnoxHbiX 3aaav;

e  OCyLLeCTBNeHne paboTbl C 4OMOSNHUTENbHOW NUTEPATYPO;

e  aKLEHTUPOBAaTb BHMMaHWE y4allMXCsa Ha eAuHbIX TpeboBaHMAX K NpaBunaM opopmneHms
pasnuMYHbIX BUAOB 3afaHui1, BKIOYaEeMbIX B MTOTOBYIO aTTECTaLMIO 32 KypC OCHOBHOW
LLIKOTbI;

e pacwnMpnuTb MatemMatundeckme npeacrtaBsrieHnd ydalinxca no OI'IpG,CI,GJ'IéHHbIM TemMmam,
BKITHOYEHHLIM B nporpamMmmbl BCTYNUTESTbHbIX 3K3aMEHOB B ApYyrne Tunbl y\-le6HbIX 3aBedeHun.

MnaHupyembie pe3yfnbTaTbl OCBOEHUSA NPOorpamMmMbl Kypca
Jlu4HOCMHbIE pe3ynbmambl:

e  OTBETCTBEHHOE OTHOLLEHUE K YY4EHMIO, TOTOBHOCTb U CMOCOBHOCTL K CAaMOPa3BUTUIO U
camoo0pa3oBaHU0 Ha OCHOBE MOTUBALIMM K OOYYEHMIO M MO3HaHWUI0, OCO3HAHHOMY BbIOOpY 1
NMOCTPOEHUIO AanbHenwen NHAMBUOYyanbHOM TpaekTopmum obpa3oBaHns Ha 6ase
OPUEHTUPOBKN B MUpe npodheccnin n NpodeCccuoHanbHbIX NPEANOYTEHUA, C YHETOM
YCTONYMBbIX NO3HABATENbHbLIX MHTEPECOB, a TakkKe Ha OCHOBE (POPMUPOBaHNS
YBaXWUTENbHOIO OTHOLLEHWSI K TPyaY.

e ®dopMupoBaHME LENOCTHOrO MUPOBO33PEHUS, COOTBETCTBYHOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSt HAYKW 1 OBLLECTBEHHOMN NPaKTUKU.

e OcBoeHMe coumnanbHbIX HOPM, npasusl noeeaeHunA, ponel7| n d)OpM CoLManbHOM XU3HM.

e Passutue MopalribHOro CO3HaHMA N KOMMETEHTHOCTU B pelleHNN MoparibHbIX npo6neM Ha
OCHOBE€ JIMYHOCTHOIO Bbl60pa, (bOpMI/IpOBaHI/IFI HPaBCTBEHHbLIX YyBCTB U HPAaBCTBEHHOIO
nosegeHus, 0OCO3HaHHOIo N OTBETCTBEHHOIO OTHOLLEHNA K HpaBCTBEHHbIM NOCTYMNKaM.

(] (DOpMVIpOBaHVIe KOMMyHVIKaTI/IBHOI7I KOMMNEeTEHTHOCTU B O6LLLeHVII/I n coTpyaHmn4decTBe.



dopmmupoBaHme cnoCoBHOCTU K IMOLIMOHANIbHOMY BOCMIPUATUIO MaTeMaTUYECKUX OOBbEKTOB,
3ajad, pelleHui, paccyxaeHui

MemanpedmemHbie pe3yribmamsl 06y4yeHust

PezynsmueHsbie YY[]

onpenendaTb cobCcTBEHHbIE I'IpO6J'IeMbI N NPUYNHbI NX BOSHUKHOBEHNA MNMpU pa60Te Cc
MaTeMaTMyeckumm obbeKkTamu;

dhopmynmpoBaTb COGCTBEHHbIE BEPCUM UM NMPUMEHSATL Y)Ke N3BECTHbIE (POPMbI M METOABI
peLleHns MaTeMaT4eckon NpobnemMbl, opMynMpoBaTh NPEANONIOKEHUS U CTPOUTL
rMnoTe3bl OTHOCUTENBHO paccMaTpuBaemoro ob6bekTa U NpeABoCXMLaTh pesynbTaThl CBOEN
y4yebHO-No3HaBaTeNbHON AEATENBHOCTMY;

onpenenAaTb NyTn AOCTUXEHUA Lenen n B3selLnBaTb BO3SMOXHOCTU paspelieHna
onpegeneHHbIX y‘-le6H0-I'IO3HaBaTeJ'IbeIX 3aga4 B COOTBETCTBUU C onpeaeneHHbIMn
KpUtepnammn n 3agav4amu;

BbICTpamBaTb COOCTBEHHOE OOpa3oBaTeslbHOE NOANPOCTPAHCTBO AN pa3peLleHunst
onpeaeneHHoro Kpyra 3agad, onpeaensite U HAXOAUTb YCIOBUSA ANA peanv3auuy naen un
nnaHoB (camooOy4eHune);

CaMOCTOSITENBbHO BbIOUpaTh cpean NpeasioxkeHHbIX pecypcoB Hanbonee aheKTUBHbIE U
3HauMMble Npu paboTe ¢ onpeaeneHHo MaTeMaTUYeCcKon MOAENbIO;

yMeTb COCTaBNSATb NNaH paspeLLeHns onpeaeneHHoro kpyra 3agay, UCnonb3ys pasnnyHble
CXeMbl, pecypcbl NOCTPOEHUSI Anarpamm, MeHTasnbHbIX KapT, MO3BONSAOLLMX NPOU3BECTH
NOTUKO - CTPYKTYPHbIV aHanu3 3agayu;

yMeTb NnaHMpoBaTb CBOW 06pa3oBaTerbHbIN MapLUPyT, KOPPEKTUPOBATL U BHOCUTb
onpeneneHHble U3MEeHEeHUs!, Ka4YeCTBEHHO BNUSIOLLIME Ha KOHEYHbIV NPoayKT y4eBHo-
no3HaBsaTenbHoOW AeATENbHOCTH;

yMeHMe Ka4yeCTBEHHO COOTHOCUTbL CBOM AEeNCTBUSA C NpeaBKyLlaeMbIM UTOroM y4ebHo-
no3HaBaTeNbHOM AEATENbHOCTN NOCPEACTBOM KOHTPOMS U NiaHMpoBaHUs y4ebHoro
npoLecca B COOTBETCTBUW C U3MEHSIIOLLMMUCSA CUTYyaUUsIMU U MPUMEHSIEMbIMI CpeacTBamu
1 hopmamm opraHu3aunm coTpyaHUYECTBA, a Takke MHAMBMAYarbHOW paboThbl Ha YPOKe;

yMeHUWe oTOMpaTh COOTBETCTBYHOLLME CPEACTBA peanv3aunm peleHnst MaTeMaTuieckux
3agad, nogbypaTbe MHCTPYMEHTbI As OLEHMBaHWS CBOEN TpaekTopumn B paboTe ¢
MaTeMaTUYECKUMIN NOHATUSIMU U MOOENSAMU;

lMo3HasamenbHbie YY/[]

yMeHve onpeaensiTb OCHOBOMNOMaraoLwee NoHATNe 1 NPOU3BOAUTb NOTUKO-CTPYKTYPHbII
aHanus, onpeaensiTb OCHOBHbIE NPU3HAKW 1 CBOMCTBA C NMOMOLLbIO COOTBETCTBYHOLLMUX
CPEACTB M UHCTPYMEHTOB;

yMeHune nposoanTb KJ'IaCCVI(*)I/IKaLI,I/I}O 00BbEKTOB Ha OCHOBE Kputepues, BblAenATb OCHOBHOE
Ha q)OHe BTOPOCTENEHHbIX AAaHHbIX;

yMEHMWe NPOBOAUTL JIOMMYECKOE PacCyXaeHne B HanpaBieHUn oT 06LLIMX 3aKOHOMEPHOCTEN
n3y4yaemon 3agayn 4o YacTHbIX PACCMOTPEHWIA;

YMEeHue CTpouTb J1ormn4eckme paccyxageHnAa Ha oOCHoBe CUCTEMHDbIX CpaBHeHI/IVI OCHOBHBbIX
KOMMOHEHTOB N3y4aemMoro MmateMaTtmn4ecKkoro pasaena unn Mmoaenu, rnoHATUA Ui Krnaccos,
BblaenAa onpeneneHHble CyleCTBEHHbIE MPU3HaKN NN KpUTepun;

YMeEeHUe BbIABIIATb, CTPOUTb 3aKOHOMEPHOCTb, CBA3HOCTb, JIOTMYHOCTb COOTBETCTBYHOLLNX
ueno4ek paccy>|<p,eH|/u7| npu pa60Te C MmatemMmaTtun4yeCknmmn 3agav4amu, yMeTb I'IOD,pO6HO "
C)XXaTo npeactaBnAaATb getann3aunto OCHOBHbIX KOMMOHEHTOB MNpPpU AOKa3aTelNbCTBE NOHATUN
M COOTHOLLEHUI Ha MaTEMATUYECKOM AA3bIKE;

YMEHMEe OpraHM30BLIBaTb MOUCK U BbISIBNSATL NPUYNHBLI BO3HUKAIOLLMX NPOLIECCOB, SIBIEHUNA,
Hanbonee BepOSATHbIE baKkTOpbl, MO KOTOPLIM MaTtemMaTU4Yeckne Mogenu n o6 LEKTLI BeAyT



cebs no onpeneneHHbIM NNorm4eCkMM 3akoHam, yMeTb NpmnBoanTb I'Ipl/l‘-II/IHHO-CJ'IeﬂCTBeHHbIVI
aHanua NoHATUMN, Cy)K,D,GHVIVI N MmatemMmaTn4eckmnx 3aKOHOB,;

YMEHMWE CTPOUTbL MaTeMaTUYECKyo MOAEenNb Npv 3aaHHOM YCroBuM, obnaaatoLen
onpeaeneHHbIMU XapakTepucTukaMmy o6bekTa Npy HaNMYumn onpeaeneHHbIX KOMMNOHEHTOB
dhopmumpytoLerocs NpeanonaraeMoro NOHATUS UM ABMNEHS;

YMEHUe NepeBoanNTb TEKCTOBYIO CTPYKTYPHO-CMbICIIOBYIO COCTaBIISIOLLY MaTtemMaTU4eCcKomn
3a4a4m Ha A3bIK rpadyecKoro 0TobpaXkeHUst - COCTaBNEHUS MaTeMaTU4YeCKoOn Mogenu,
COXPaHSOLLEN OCHOBHbIE CBOMNCTBA N XapakTEPUCTUKN;

yMEeHWe 3agaBaTtb NiiaH pelleHns MaTeMaTn4eckor 3agayn, peanna3oBbiBaTb anropuTM
OEACTBUIN Kak MOLIAroBOM MHCTPYKUMN ANsi pa3peLleHns y4eOHo-No3HaBaTeNbHON 3a4auu;

YMEHUE CTPOUTb A0Ka3aTesibCTBO METOA0OM OT NPOTUBHOIO;

yMeHue paboTatb ¢ NpobreMHoOn cuTyaumen, ocyLLecTBNSATbL 00pa3oBaTeNbHbIN NPoLEecc
nocpeacTBOM NMoucka MeTofoB 1 CNOCOO0B pa3speLleHns 3agadun, onpeaensTb rpaHunLb
cBoero obpasoBaTenbHOro NPOCTPAHCTBA;

YMETb OPUEHTUPOBATLCS B TEKCTE, BbISIBMNSATH [MABHOE YCIIOBME 3a4a4v U yCTaHaBNMBaThb
COOTHOLLEHME paccMaTprBaeMbIX OOEKTOB;

YMeHune nepesoanTb, MUHTEPNPETUPOBATb TEKCT B UHbIE C*)OprI npencraBneHnaA
I/IHC*)OpMaLI.I/II/IZ CXewmbl, onarpamMmmbl, rpacpvlqecr(oe npencrtasneHne gaHHbIX;

KommyHukamueHbie YY[]

yMeHue paboTaTtb B KOMaHAae, (POPMUPOBaAHNE HABLIKOB COTPYAHNYECTBA U y4ebHOro
B3aMMOLENCTBMSA B YCOBUAX KOMaHAHOMW MUIPbl NN MHOW hOpMbl B3aUMOAENCTBUS;

YMEeHMe pacnpenendrtb ponn 1 3agadn B paMKax 3aHATUA, (*)OpMI/IpyFI TaKXe HaBblKAN
OpraHn3aTopCKOro xapakrepa,

YMeHMe oueHnBaTb NpaBuiitbHOCTb CcOBCTBEHHbIX AENCTBUIA, a TaKkKe OeATEeNbHOCTH apyrux
y4aCTHMKOB KOMaHObl,

KOPPEKTHO, B paMKax 3aga4y KoMMyHMKauum, hopMynupoBaTh 1 OTCTaMBaTb B3rnaapl,
apryMeHTUpoBaTb I0BOAbI, BbIBOAbI, @ TAKKE BblABUraTb KOHTPAPryMeHTbl, HE06XoaAUMble
ANS BbISIBNIEHUSI CUTYaLMK ycrexa B peLleHun To Unu MHOW MaTemaTUYecKon 3afayu;

yMeHMEe Nosib3oBaTbCA MaTeMaTun4eCkMMmn TepMmmHamMmmn angd peleHna yqe6Ho-
no3HaBaTesibHbIX 3a4a4, a TakXKe CTPOUTb COOTBETCTBYIOLLME peYveBble BblCKa3blBaHNA Ha
MaTeMaTn4eCKoM A3blke OJ14 BbICTpanBaHUA MaTemMaTM4eCKON MOAENU;

YMETb CTPOUTb MaTemMaTnyeckne Mogenu ¢ NoMoLLbH COOTBETCTBYHIOLLIENO NPOrpamMmMHOro
obecneveHus, cepBncoB CBOOOAHOr0 OTAANEHHOro AoCTyna;

YMETb rPamMoTHO M YETKO, corniacHo npasunam ogopmnexHns KNMM-a OI'D 3aHocntb
nony4YeHHble pesynbTaThl - OTBETHI.

lpedmemHbie pe3ynbmamei:

hopMMpoOBaHME HaBbIKOB MOMCKA MaTeMaTUyeckoro MeToaa, anropnutMa v Noncka peLLeHums
3agauu B CcTpykType 3agad Olr9;

hopMMpoBaHMe HaBblka peLLeHUs] OnpeaeneHHbIX TUMOB 3aaay B CTPYKType 3agay Or3;

ymeHue paboTtaTb ¢ Tabnmuamm, Co cxemamu, C TEKCTOBbIMU AaHHbIMUY; YMETb
I'IpeO6pa3OBblBaTb 3HaKM " CMMBOIbl B AOKa3aTeNbCTBaxX U NpuMeHAeMbIX MeToaax and
pelleHnst oOpasoBaTenbHbIX 3a4av;

yMeHune npmeBoanTb B CUCTEMY, CONOCTaBIIATD, 06o6LwwaTh n aHanmanpoBaTb
I/IH(*)OpMaLI,I/IOHHbIe KOMMOHEHTblI MaTeMaTU4eCKOoro Xxapakrepa n ymeTb NPpUMEHATb 3aKOHbI U
npasuna gna peweHna KOHKPETHbIX 3aAay,

YMEHUe BblAENATb MMaBHYIO U I/I36bITO‘-IHyIO MH(bOpMaLI,I/IIO, npon3sBoa4nTb CMbICITOBOE CXaTue
MaTeMaTn4eCKknx (*)aKTOB, COBOKYMHOCTN MEeTO40B U cnocobos peweHnd; ymeTb



npeacrtaBnATb B CNOBECHOM cbopme, NCNOJb3yA CXeMbl U pa3JyinyHble Tabnuupbl, Fpad)VIKVI n
anarpamMmbl, KapThbl NOHATUN U Krnactepbl, OCHOBHbIE NAEWN U NiaH peleHnad TOW NN MHOWM
MaTeMaTMyeckon 3agadn.

Conep:kanue Kypca

«IIpakxmuko-opuenmuposannsie 3adanus» Otpadotka 3anad Ne 1-5 KM OI'D.

TabnuuHoe 1 rpaduueckoe mpeCcTaBlieHNe JaHHbBIX, TUTAH U CXeMa, U3BJICUCHUE HYKHOM
uHpopmanuu. I3MeHYMBOCTh MpU U3MepeHusIX. Pemaromue nmpasuia. 3aKOHOMEPHOCTH B
M3MCHUYMBBIX BeIMUMHAX. Berauciaenus u npeodpa3oBanue BennunH. MccnenoBanue
MPOCTEUIIINX MAaTEMaTUYECKUX MOJICIICH.

«Butuucnenusa u npeoopazosanusnyn. Orpadotka 3agau Ne 6 KUM OI'D.
Jleiicmeusn c HamypanipHbIMU YUCTAMU

CroxeHue ¥ BBIUUTaHUE, KOMIIOHEHTHI CJIOKEHUS U BBIYUTAHMUS, CBSI3b MEX]y HUMH,
HAXO0XJIEHWE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTU MPU U3MEHEHUN KOMIIOHEHTOB
CJIOJKEHMS U BBIYUTAHUSL.

YMHOKEHUE U JIeTIeHHEe, KOMIIOHEHThl YMHOXECHHUS U JICIICHUS, CBSA3b MEXKIY HUMH, YMHOKEHUE
Y CJIOKEHUE B CTOJIOUK, JIEJICHUE YTOJIKOM, POBEPKA PE3YJIbTAaTa C MOMOIIBIO TPUKUIKH U
00paTHOTO JACHCTBUS.

Yucnosvle svipariceHus
UucoBoe BEIpKEHUE U €TI0 3HAYCHUE, MTOPSIOK BBIMOJTHCHUS JCHCTBHIA.
/lpoou. Obviknosennvle Opoou

Jonsi, yacTh, IpoOHOE YKcio, Ipodb. [IpobHoe uncio Kak pe3ynbTar AeneHus. [IpaBunsHbie u
HEIpaBUJIbHBIE IPOOU, CMEIIaHHas IPOOk (CMEIIaHHOE YHUCIIO0).

3anuch HaTypaJbHOTO YKCTa B BUIE ApOoOU ¢ 3aJaHHBIM 3HAMEHAaTeNIeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIBHYIO Ip0Ob U HA0OOPOT.

[TpuBenenue apobeii k 00eMy 3HaMeHaTen0. CpaBHeHHE OOBIKHOBEHHBIX JIPOOEH.
CroxeHue ¥ BhIUUTaHUE OOBIKHOBEHHBIX ApOo0ei. YMHOXKEHHE U JIeTIeHINE OOBIKHOBEHHBIX
Ipobeii.

Apudmernueckue 1eHCTBUS CO CMEIIaHHBIMU JIPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnoco0bI parmoHaIM3aIMy BEIYUCICHUN U UX TPUMEHEHHUE TIPU BBHIMTOJTHEHUH ICUCTBUIA.

Hecamuunsvie opoou

[IpeoOpazoBanme necATUUHBIX IpoOel B 00bIKHOBEHHBIE. CpaBHEHUE JCCSITHUIHBIX TPOOCH.
CrnosxeHue ¥ BBIYUTaHUE JECITHUHBIX Apobel. OKpyrieHue NecATUIHBIX Ipo0eil. YMHOXKEHHE U
JIeTICHUE IECITHIHBIX Ipo0eit. [Ipeoopaszosanue 06bikHOBeHHBIX Opobell 8 DecsmuyHblie OpooU.
Koneunvie u 6eckoneunvie decamuunvie OpoouU.

Yucna. Pauuonanvuble uucaa

MHOkeCTBO pallOHaIbHBIX yuces. CpaBHEHUE PALIMOHAIIBHBIX yucen. [lefcTBus ¢
paLOHANIBHBIMU YUCIIAMU. [Ipedcmasgnenue payuoHaibHO20 YUCIa 0ecimudHol Opoobio.

Jlpobno-payuonanshuie gvipasrcenus



[TpeoOpa3oBanue TpOOHO-TUHEHHBIX BBIPAKEHHIA: CII0)KEHUE, YMHOXKEHUE,

nenenue. Anredpandeckas 1poos. CokparieHue anredpandeckux napoodeid. [Ipusenenue
anredpandeckux apoodei k o0mmeMy 3HaMeHareno. JlelicTBus ¢ aredpandecKuMu ApoOsMu:
CJIOKEHHE, BEIUNTAHUE, YMHOXKEHUE, JIeTICHUE, BO3BEJCHHIE B CTEIICHb.

«JleiicTBUTeIBLHBIE YK Caa». OTpadoTka 3amad Ne 7 KM OI'D.
Payuonanvnvie uucna

N3o00pakeHue yncen Ha YUCIOBOM (KoopAMHATHOM) nipsiMoii. CpaBHeHue yucen. Moyib yucia,
reOMETPUYECKasi HHTEPIPETAIUs MOIAYJIS Yrcia. JIeWCTBUS ¢ TOJIOKUTEIbHBIMH U
OTPUIATEIILHBIMH YUCIaMUA. MHOMKECTBO LIEJIBIX YUCEIL.

Koopounama mouku

OcCHOBHBIE IOHATHUS, KOOPOUHAMHDLU VY, PACCMOsIHUE MedHcOy moukamu. Koopounamuvl mouxu.
Hppayuonanvuvie uucna

[TonsiTve ppaMOHATBLHOTO YKclia. PacriozHaBaHue uppalMoHaIbHBIX YUCEL.

MHOKeCTBO IeHCTBUTENBHBIX YHCET.

«IIpeodpa3zoBaHue anreopandeckux Bbipa:kenuii». Otpadortka 3amay Ne 8§ KUM OI'D
Hppayuonanvuvie uucna

ITonsTHE MppanMOHaIBEHOTO YKcia. PacriosHaBanue uppanroHanbHbIX yuced. [Ipumepst
JI0Ka3aTebCTB B anredpe. JelHcTBYs ¢ MppallMOHAIbHBIMU YMCIAMH: YMHOXKEHUE, JIeJICHHE,
BO3BEJICHUE B CTCIICHB.

«YpaBHeHHs U HepaBeHCTBa». OTpabdoTka 3agad Ne 9 KIIM OI'D.

Pagencmea

YucnoBoe paBeHCcTBO. CBOICTBA YHCIIOBBIX PaBEeHCTB. PaBEeHCTBO C epeMeHHOM.
Ypasenenua

IlonsTHe ypaBHEHUS U KOPHS ypaBHEHU. [Ipedcmasnenue 0 pasHoCUIbHOCIU YPAGHEHUL.
Obnacms onpeoenenus ypasHenus (001acmos 0ONYCMUMbIX 3HAYEHUL NEPEMEHHO).

Juneiinoe ypasuenue u e2o Kopuu

Pemenue nuHeHbIX ypaBHeHUH. Jlunelinoe ypasuenue ¢ napamempom. Konuvecmeo kopheti
JUHeUH020 ypasHenus. PeuileHue TuHelHbIX YpasHeHUll ¢ Napamempom.

Keaopammnoe ypasuenue u e2o kopnu

KBagparusle ypaBHeHus. HenoHble KBaipaTHbIE ypaBHEHU. [JMCKPUMHUHAHT KBaJPaTHOTO
ypaBHeHHs1. DopMylia KOpHEH KBajpaTHOro ypaBHeHHs. Teopema Buera. Teopema, oOparHas
TeopeMe Buera. Pemienue kBaJpaTHbIX ypaBHEHUI: UCHIOIb30BaHUE (POPMYIIBI U1 HAXOXKACHUS
KOpHEH, rpaduueckuii MeTO/1 PeLIeHNs, pa3okKeHne Ha MHOXKHUTEIH, ToJ00p KOpHEil ¢
HCITOJIb30BaHEM TeopeMbl Buera. KonnuecTBo KOpHEN KBa[paTHOTO YPAaBHEHHS B 3aBUCUMOCTH
OT €r0 IUCKPUMUHAHTA. bUKBaJpaTHbIe ypaBHEHUSA. Y pPaBHEHUS, CBOAUMBIE K JINHEWHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHHUs C TapaMeTPOM.

/Ipoono-payuonanvhsie ypagnenusn

Pemenune npocreiimux qpoOHO-TMHEHHBIX ypaBHEHH. Pemenne qpoOHo-painoHaIbHbIX
YpaBHEHUM.



MeToap! pemieHus: ypaBHEHUI: METO/Ibl PABHOCHIIBHBIX MTPe0Opa3oBaHui, METO/] 3aMEHBI
nepeMeHHoM, rpaduuecknii MetTo. Mcnonb30BaHue CBOMCTB (DYHKIIMM MPU PEIICHUH
YpaBHEHUM.

IIpocreiine nppanoOHAIbHBIE YPAaBHEHMS BUIA 1,fl flx =a | .J Ax = J ot X |

T _
YpaBHeHus BUa X'=a .YpaBHEeHHUS B LIETIBIX YHCIAX.
«BepositHocThb coObITHII» OTpadoTka 3agad Ne 10 KM OI'D.

Cnyuaiinvie coovimus

CitydaifHble OIBITHI (3KCIIEPUMEHTHI), AIIEMEHTapHbIE CIIydailHble COOBITUS (UCXO/IbI).
BepostHocTu anemenTapHbIX cOObITUI. COOBITHS B CIIy4YailHBIX 3KCIIEPUMEHTaX U
0JIarONPUATCTBYIOIIUE dJIEMEHTAPHBIE COOBITHS. BeposITHOCTH clTydallHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOHBIMHU AJIEMEHTAPHBIMU COOBITUAMU. Kilaccuueckue BepOsSTHOCTHBIE OIBITHI C
UCTIOJIb30BAHUEM MOHET, KyOHKOB.

«®yukuun u rpagukmw». Orpadotka 3agau Ne 11 KM OI'D.
Dyukuyuu. llonamue pynkyuu

JlexapToBbI KOOPAMHATEI HA IIIOCKOCTH. DOpMUPOBaHUE NPEICTABICHUNA O METAIIPEIMETHOM
HOHATUH «KOOPAUHATEI». Crioco0b! 3a7jaHus QYHKUMN: aHATUTUYECKUH, TpaduuecKuii,
tabmmaneid. ['paduk Gyaxmum. [pumeps! GyHKIMIA, TOTy4aeMbIX B IPOILECCE UCCIICTOBAHMS
pas3IMYHbIX PealbHbIX IPOLIECCOB U PelIeHus 3aaa4. 3HaueHue GyHKuuu B Touke. CBoicTBa
(GyHKIMI: 001acTh onpeaeneHusl, MHOXKECTBO 3HAYCHHH, HYJIU, MPOMEKYTKU 3HAKOIIOCTOSHCTBA,
YEeTHOCTh/HEUETHOCTh, IPOMEKYTKH BO3PACTaHMs U YOBbIBaHMs, HauOOJIbIIIee M HAUMEHbIIIEe
3Ha4yeHus. VccnenoBanne QyHKIUH 110 €€ TpaduKy.

Juneitnas pynkyun

CgoiicTBa u rpaduk auHelHON pyHKIMU. YTII0BOM K03 duimeHT npsmoii. Pacrionoxxenue
rpaduka TuHeRHON (PYHKIIMU B 3aBUCHMOCTH OT €€ YIJII0BOTr0 KO3 duIueHTa u cCBOOOIHOTO
uneHa. Haxoorcoenue kodgpuyuenmos nunetinou GyuKyuu no 3a0aHHbIM YCI08UAM:
npoxodHcoeHue NpAMoll Yepe3z 08e MOYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
uepe3 OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSAMOI.

Keaopamuunasa gpynkyusn

CaoiicTBa u rpaduk kBagpatuuHoi pyHkuuu (mapadorna). [locrpoenue rpaduka kBagpaTUIHON
(GYHKLNU MO TOYKaM
Oéopamnasn nponopyUOHaAIbLHOCHb

k

CaoticTBa (HyHKIIUN x . ['unepbomna.
«ITocaenoBareabHocTH U porpeccun» Otpadotka 3agad Ne 12 KM OI'3. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu

Yucioas 1ociae10BaTeNbHOCTD. [IpuMepsl YMCIIOBBIX MOCIEA0BATENIBHOCTEN. becKOHEeUHbIE
10CJIe10BaTeNbHOCTU. ApudMeTnyeckas porpeccus u ee cBoictna. ['eomerpuueckas
nporpeccusi. Dopmysa o01Iero wieHa U CyMMBI N MEPBBIX YWIEHOB apu()METHUECKONH 1
T€OMETPUUYECKON MTPOTrPECCUI

«UmucnoBbie H OyKBeHHbIe BbIpaxkeHus». OtpaboTka 3a1a4 Ne 13 KM OI'D.



Yucnoevie u 6_)7K6€HHble eblpasricenusn

Bolpakenue ¢ nepemeHHol. 3HaueHue BbIpaykeHus. [loacTaHOBKa BBIPaKEHUN BMECTO
IIEPEMEHHBIX.

ll ejlblé 8blPAINHCCHUA

Crenenb ¢ HaTypaJIbHBIM MTOKa3aTeJeM U ee cBoiicTBa. [IpeoOpazoBaHus BEIpaXEHUH,
COJIEpKalIuX CTEIICHU C HATypaJIbHBIM I10KA3aTEIIEM.

OpHowieH, MHOrouw1eH. JleficTBUs ¢ OTHOUJIEHAMH U MHOTOWJIEHAMHU (CJI0XKEHHUE, BHIUYUTAHUE,
yMHOXeHue). DopMyIibl COKPAIIEHHOTO0 YMHOKEHUS: pa3HOCTh KBaJpaTOB, KBAApaT CyMMbI U
pasHocTH. PaznoxeHne MHOrO4JieHa Ha MHOKUTEIN: BBIHECEHHE O0ILEro MHOXKUTEIIS 32 CKOOKH,
IpyNIUpOBKa, IPUMEHEHUE (POPMYJI COKpaIlEHHOr0 yMHOKeHMsl. KBagpaTHBbIN TpexuiieH,
pa3iIoKEeHUE KBAIPATHOIO TPEXWICHA Ha MHOXKHUTEIIH.

«IIpakTHyeckue pacyetsl o popmyaam» OtpadoTka 3anau Ne 14 KUM OI'D

Bripaxkenue ¢ nepeMeHHol. 3HaueHue BbipaxkeHus. [loicTaHOBKa BbIpaXKEHU BMECTO
MePEMEHHBIX.

Heﬂble 8blPpANCEHUA

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeseM U ee cBoicTBa. [IpeoOpazoBaHus BEIpaXeHUl,
COZIEPIKAIMX CTENECHU C HATypaJIbHBIM IT0KAa3aTeNIeM.

OpnHouseH, MHOrousieH. J[ecTBUs ¢ OJHOWIEHAMH U MHOTOWJICHAMH (CI0XKEeHHE, BBIYUTaHHE,
yMHOKeHUE). DOpMyITBI COKPAIIEHHOTO YMHOKEHHUS.

«Cucrembl HepaBeHCcTB». OTpadoTka 3a1a4 Ne 15 KM OI'D.

Cucmemut HépaeeHcme

CucTembl HEpaBEHCTB C OHOM IepeMEeHHOM. PenieHne cucTeM HEpaBeHCTB ¢ OJIHOU
MIEPEMEHHOM: JIMHEWHBIX, K6adpamHuix. 1300paskeHne perieHus: CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOM MPSIMOM. 3aluCh PEIIEHUs] CUCTEMbI HEPABEHCTB.

«I"'eomeTpuyeckue purypol. Yriab». Otpadotka 3agau Ne 16 KUM OI'D.
Benuuunwi

Benuuuna yria. ['pagycnas mepa yria.

Tpeyzonvnuk

CoiicTBa paBHOOEPEHHOTO TpeyroibHUKa. BHemnuit yron TpeyroiasHuka. Cymma yrioB
TpeyrojbHUKa

«I"'eomeTrpuyeckue ¢purypsol. Jimubp. Otpadotka 3agau Ne 17 KM OI'D
Duzypol ¢ 2eomempuu u 6 OKpysHcarouem mupe

['eomerpuueckas ¢purypa. BHyTpeHHss, BHelHss obnactu Gurypsl, rpanuna. JlInauu u odnactu
Ha IJIOCKOCTHU. Brimykias 1 HeBbInykas ¢purypsl. [Tnockas u nerockas purypsl. [Tonstue
BennuuHbl. [inna. M3mepenue muvnbl. EquHUIBI ©13MEpEeHUs JUITMHBI

Brienenune cBoiicTB 00bekTOB. POPMHUPOBAHUE MPEICTABICHUH O METapeAMETHOM MOHSATHH
«purypa». Touka, 0Tpe30K, npsAmasi, J1y4, JJOMaHas, INIOCKOCTb, YToJl, OMCCEKTpHCa yIJia U ee
CBOICTBa, BU/IbI YTJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTpusi reomeTpuyeckux Quryp. LlenTpanbHas ciMMeTpHsi TEOMETPUYECKUX QUTyp.

«Ilnomaas MuoroyroabHukay. Orpadotka 3amad Ne 18 KUM OI'D

I/Ismepeuu}l U 6blHUUC/ICHUA



[Tnomanu. @opmysisl IIOLIAAN TPEYTOJIBHUKA, TapajljiesiorpaMma U €ro YaCTHBIX BUJIOB,
Tpaneuuu, popmyna ['epona, hopMyiia MIOMIAU BEITYKIOTO YEThIPEXYTOJIbHUKA, (POPMYIIBI
JUIMHBI OKPY’KHOCTH U ILJIOLIaN Kpyra

«M3mepenns u Bbraucjaenus». Orpadorka 3agau Ne 19 KM OI'D.
H3mepenusa u eviuucnenus

[Tnomaau. @opMyiibl IUNIOWAAN TPEYTOJIbHUKA, TAPAJIETIOTPAMMA U €r0 YaCTHBIX BUJIOB,
Tparnenuu, GopMya IUIOMAIH BEITYKIOr0 YeThIPEXyroJdbHHUKA, (POPMYJIBI IJTHHBI OKPYKHOCTH U
riomaay kpyra. [lnomans npaBuiIbHOr0 MHOTOYrOJIbHUKA.

Teopema [Iudaropa. TpuroHomeTprudeckre COOTHOIIEHUS B MPSIMOYTOJILHOM TPEYTOJIbHHUKE.
Tpuronomerpuyeckue GyHKIUH yTia.

«Teopernueckue acnektbl». OTpadorka 3ama4d Ne 20 KM OI'D.

Teoperuueckue acreKThl, TEOPEMBbI, aKCHOMBI, OMIpeeIIeHUs, (DOPMYJIbI, IEMMBI.

TemaTuyeckoe nnaHupoBaHue Kypca

Ne | Tema 3aHaATUA OcHoBHble BNAbl AEATENBHOCTU yYaLlMXcs Kon-Bo
Yyacos
n/n | (Ne sagaHusa B KNM)
1 MpakTnko- BbinonHsAT BbluMCHEHNS 1 Npeobpa3oBaHus, 2
OPUEHTUPOBAHHbIE OCYLLECTBNAT NPaKTU4ECKNEe pacyeTbl, CTPOAT U
3apaHus (1-5) nccneaylT MateMmaTuyeckne Mogenu, UCnosnb3yoT
npnobpeTeHHbIe 3HAHWNS U YMEHUS B MPaKTUYECKON
DEeATENbHOCTU
2 Bblumcnenuna n BbinonHaoT apudmeTnyeckne gencTeus ¢ 2
npeobpasoBaHus (6 paLMOHanbHbIMU YACNAMW, BbIMUCTIAIOT 3HAYEHUSA
3agaHue KNM) YMCMOBbIX BbIpaXeHUN, NepexoasaT OT 0AHON POPMbI
3anucuy yncna K gpyrom
3 HenctButensHble N306paxatoT yncna To4KaMmm Ha KOOpAMHATHON 2
yucna (7) NPsIMON, CPaBHMBAKOT LENCTBUTENbHbIE YMCha,

BbIMOJTHAKOT BbIMNCIIEHUA U npeo6pasoBaHMﬂ,
BbINOJTHAKT NPUKNOKY pedynbTaTta BbIYNCHEHNNA.

4 MpeobpasoBaHus BbinonHsA0T BblYMCREHN 1 Npeobpa3oBaHuns 2
anrebpanyeckmnx apUPMETUYECKUX BbIPKEHUI, MPUMEHSOT CBOMCTBA
BblpaxkeHui (8) apmdMeTMYeCKUX KBagpaTHbIX KOpHEN Ans

npeobpa3oBaHnsi BblpaXKeHWi

5 YpaBHeHus n PewatoT nuHenHble 1 KBagpaTHbIE YpaBHEHUSA C 2

HepaBeHcTBa (9) OAHOW NepeMeHHON, HepaBEeHCTBa C OAHOMN
NepeMeHHON U UX CUCTEMBI

6 DYHKUMN 1 rpadunkn CTpoaT n untatoT rpacmkn pasnuydHbii QYHKLWNA, 2

(11) YuTalT rpacmkm PYHKUUIA, ONUCBLIBAKOT C MOMOLLbIO

OYHKLMI pasnnyHble 3aBUCMMOCTU MeXay
BENMYNHAMU, MHTEPNPETUPYIOT rpadomkn

3aBrCUMOCTEN
7 Yucnosble 1 OykBeHHble | BbinonHaT npeobpa3oBaHus anrebpanyeckmnx 2
BblpaxeHus (13) BbIP@XXEHWI, HaX0OAT 3HaYeHUs ByKBEHHbIX

BblpaXXeHn n, ocyuwlecTBiidsa HeO6XO,EI,I/I Mble




noacTaHOBKU

8 MpakTnyeckne pacdeTbl | OcyllecTBASIOT pacyeTsl N0 hopMynam, BelpaxatoT 2
no cdoopmynam (14) 3aBUCMMOCTUN MEXAY BeNMYMHaMM, BbIYUCTISIOT
3HaY€HUS YNCIOBbIX BblpaXKeHU
9 "eomeTpuyeckune BbinonHsaeT AencTems ¢ reoMeTpuyeckumm dourypamu, 2
durypbl. Yrnbl (16) peLuaroT NraHMMeTpuyecKne 3agadm Ha HaxoxgeHue
reoMeTpuU4eCcKUX BenuyuH (yrnoe)
10 | NeomeTpuyeckme PacnosHatloT reomeTpudeckme ourypbl Ha NioCKOCTH, 2
durypbl. OnuHel (17) pasnuyaoT UX B3aUMHOE NonoxeHue, nsobpaxatoT
reomeTpudeckme urypsl, peliaiT
nnaHMMeTpUYeckne 3agadm Ha HaxoxgeHue
reoMeTpu4ecKMX BENNYMH (4NWH, YINOB)
11 | Mnowagb PacnosHatloT reomeTpudeckme ourypbl Ha NAIOCKOCTH, 2
MHoroyronbsHuka (18) peLlalT NnaHUMeTpUyeckMe 3agayumn Ha HaxoxaeHue
reoMeTpUYECKMX BENNYMH (NnoLiaaen),
OCYLLECTBNAT pacyeTbl N0 hopmyrnam
12 N3mepeHuns n OnpegensaoT koopanHaTbl TOYKN NAIOCKOCTH, 2
BblumcneHus (19) NPOBOASAT onepauun Hag BEKTOpaMu, BbIYUCTIAIOT
ONNHY N KOOPAUHATLI BEKTOPA, Yron Mexay
BEKTOpPaMW, CUHYC, KOCUHYC U TaHreHc yrna
13 | TeopeTnueckne MpoBoaAT foKasaTenbHble PacCy>XAeHNs!, OLEeHNBAIOT 2
acnekTbl (20) NOrMYecKyo NPaBuUbHOCTbL PaCCyXAEeHUN,
pacnos3HaloT OLIMBOYHbIE 3aKMOYEeHUs
14 | Cuctembl HepaBeHCTB PeluatoT ypaBHEHUS, HEpaBEHCTBA N UX CUCTEMB, 2
(15)
15 | BeposiTHOCTb COBbLITUIN | HaxoOdaT BEPOSATHOCTb CryyanHbIX cobbiTU B 2
(10) NpOCTENLLMX pacdeTax
16 | NocnepoBaTtenbHOCTM N | PacnosHatloT apugpmeTmyeckme n reomeTpuieckmne 2
nporpeccum (12) nporpeccuu, pewaroTt 3agayvm ¢ NpMMeEHEHNEM
dopmyribl O6LLEro YneHa 1 CyMMbl HECKOMbKUX
YIEHOB NpOrpeccum
17 | Pabota ¢ KMM (4acTb 2
1)
Utoro 34




