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MaTeMaTI'II04, O3HaI(OMI4TE C OCIIOBHbIMI4 3AAALIAMII IIpHKnaIIHOU MaTeMaTr{Krr, IIpa TIIIIMII K
FIeIIpepBIBHLIM MaTeMal'I4rIecKI4M MOAeJI.SM, OCBOI4Tb COBpeMeHHLIe MeTOIbI I4CcJIenOBa]i.LIst M
MO.[enefi

3aila'ru: OcHosHofi 3a[aLreii IncIIHrrnr4HbI gBJrrercr r43yrreH[e ocHoBHbIX oral]oB IlocrpcreHr{Jl pepbrBHLlx
MaTeMaTl4r{eCKI4X MOIeJIeIZ npl4 peIrreHLrI4 npaKTr4r{ecKI4x 3aAarl MOAenrZpOBaHr4r B

6uoJrorut.t 14 gKoHoMI4ne. OceoeHr4e cttellr4anr,Hblx MeroAoB Br,Iqr4cJrllrentiHofr MareMarlztx:Ia ?r

AaHHoro Kypca oBnaAerb HaBbIKaMH pa6oru c [ar(eraMr4 rrpr4KnaAHbx [porpaMM Ar-[ Mare
FlayqHbrx pacrleroB, opr4eHTupoBaHHbrx Ha IrlupoKrle Kpyfr{ nonrgonare.neft.

2. MECTO NI{CUI4TIJII4HbI B CTPYKTYPE OIIOTI BO
f[ucqunnraua < bre MaTeMaTr4qecKrIe Monenu) 21 r47(dI|{V

bHbIX OTHOIIIEHIIT4 TIJIIzHaM o 6ss arerr Hofi
Wzyuenue- Aannoft AI'Icqu[nuHEI [poxoAr.ir B nepBoM ceMecrpe rr orrupaercs Ha pe3ynb]'a x n3yrreFILIrI

AI,IcqulrnldH 6axalanpuata, pa3BrIBaroull,Ix o6rqenpoSeccrroHaJrbHr,re r(oMrrerer-rquil, rIIIIr4eCfl K

rpyrlrlaM ( I eoperl4qecKrre v npaKTr4rrecKr4e ocHoBbr npoQeccuonannnofr bHOCTI{) T4

1 " TIBXII 0 CB OEHVrtr IVtgIr4rIJII,IHbI
[elt ocgoeHl4t llIlcuIrrIJII4HbI: Aarb Mafr4crpaHTaM rorroJrHr4TeJrbH.sre 3HaHu-rr ooor]lcrc,TByr{)

<I'IHcpopuaqploHHo-I(oMMyHaKaIIrroHHLIe rexHoJrofuLr Antr npo(reccrzonanrHofi nerrrerrbrrocrr4.
Al4cul4nntaH gaBwavr or I(oHKpernofi nporpaMMF,r 6axarravpuara, pa+ee ocnoeunofi cry!,eHTCrM
.sBrtlorcJl: <I,IuSopuaqrroHHbIe rexHoJrolplr4 n upoSecczosanrHoii AerrleJrbHocrH),
MareMarIII(a)), <Llnclennrre MeroAbI), <Teopux nepolruocrefi u l/rareMarl.{areor<afl,
< M ar e u a ua rre c K o e M o Ae n r,rp o B a:r.Lre>>, <<I4wm a:quo H H o e M o A enr{p o B aHr{ e ) .
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3. IIJIAHTTPYEMbIE
llnaurapyeubre pe3ynbraur o6yueHun
ocBoeHr4r: OIIOII

PE 3yJrb TATbr OEyqEHVrfl fr(, Arrcrlr4lrJnz
rlo AIZCqpIIJII4He, COOTHeCeHHbIe C [naHI.rpyeMLIMI4

lhaHupyevble pe3yJrblarrr o6yueHnr lro Ar.r(l
xap aKTepr.rsyroIqu e 3rarr br $ o p rr,r np o e a H r,rfl Ko l,v{

fIOK€BaTeJIIl OCBO€HU-I KOMfIeT(]HIII{].1

3Harr:
ocHoBHbre KoHuetluafi u oco6egrrocrr{ MilroM rlecKoto
MOAenHpO BaHUfl B p L3II]'dTIHL tX OOIaCT.{X 3HaHl4

Vneru:
. pa3paoaTbrBaTb MaTeMaTr4r{ecKHe MOAeJT}i Ant LUeH[t'l

3aAaq B o6,racra npodreccuoHalru o fi AeJrreltb Fr vl t4
oueHuBaTb ux KaqecTBo;

. npu ueo6xogunaocru pezuru3oBF,rBarb Mo,qenb B

KoMnbrorepHofi nporpaun,t sr ;
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I Pa:Aen l. flosnrne o Ar4gaMrrqecKfix
cr4creMax (4 uaca).

1-6 4 8 t2 5142%

z Pa:Aen 2 nuval.z'nxa sa nJrocKocra.
KaqecreeHHar reopur. (8 .lacoe)

7-
1t

8 t6 4,1 r0t42%

3 Pa:Ael 3 (DpaxTaarr z xaorr{qecKarr
Ar4HaMr4r(a, (6 uacon)

2-
8

o t2 t8 10155%

Bcero sa 1 celrecrp: 8 t8 36 54 25t46% 3
Halnque B Arzcut{rrJrr4He KlliKP
I4ro ro n o Ar,rctrr4rrJt 14He l8 18 36 54 25146%

4. OFT,EM I{ CTpyKTypA AI4CIII4IIJII,IHbI

C ogeprnauue,rreKrllrouHr,rx s anqruft [ o Ar.t cquuJr IrHe
Pa:Ae,r l. flourrze o Ar4 HaMHrteeKHX cr,rcreMax,
Te:ua L I Maren,tarv+ecKar. MoAenb AuHaMrzqecKofi cHcrenmr.
Co4eprrcaHue reMbl. HenpepstaHble MoAeJ.rH B ecrecrBeHubtx HayKax, (Dasoeoe fipocrpa

TpaeKTop r4fl , bAh H crBo M areMarzq ecxax u oAelei,
Terua I .2 I{naccu$nKarlvs. voAelefi.
Co4epltaHne reMbl. ItoucepnarzBHlle H AncckrrruruBHbre cncreMrt, .IluHefinbre H HeJrHHe

flororcn Lt t(act(aAbt. flpurr,lepst AHHaMaqecKux ctrcreM pa:uofi Qusuuecrcofi npr4poAbr.
Pa:Ae,r 2 [maattaxa Fra fiJrocKocru. ItaqecrneHHa.fl Teopur"
T e'va 2.1 PerylrpHar ArrHaMr4r(a.
Co4epxaHne reMbt. EaSyprcaqza. @agoerre rroror(n Ha lprvoil. feonrerpaveoKoe rpe,4c,ra

OlY, Aarol(oJte6aHafl. llepexo4 or ocrll{nJrrropa BaH-4ep-llon.a K cncreMe peaKuuz-AaQSy:rzu, A
T e va 2.2 Cocroq H r.{r paB Ho Becr.t rr. floH.qrn e 6uQypnaqrara,
Ccr4epxraHue reMbr. Iluneapuzaryw s6rusv HenoABnr(Hofi

npln,Ioft. Oa:oeure troronH r{a IIJIocKocru. CraqaoHapHbre roqKlr,
I lrz K;rbr. E rarpyp raquu Q asoeux rroroKoB Ha r JrocKocrrz. Era$ypnaqz_a

Tenra 2.3 floHqrrie .4r{HaMr4qecKoro xaoca"

roqKz. BaQyprcaqaz Sa:oe;r

Co4eplt<aHue reML,I. r{ro rat<oe Au HaMnqecKhft xaoc. Xapar<repncruKl4 l(r4HaMI4LIecI(oro Kaoca.
LI nepeM e ur HBaH He. Oro6parrceHne llyaH rcape. llora:arel r Jl.rnyHoaa.

Teva2.4. flougrae arrpaKTopa u 6acceitua B Ar4HaMuqecKHX chcreMax.
Co4epxtauue reMbL llpr.rrvrepu xaoraLrecKoro rtoBeAeHHrr B HerrpepbrBHbrx Arrr{arvr14qeoK

Arrparropst ,rlopeuqa n Pdccrepa. Xaoc s oAHoMepHbrx oro6paxeHlz^flx 14 Auccr4 flaruBHr,rx cur]TeMa
0106pDI(eHHe. JIolucrn.Iecxoe oro6pal(eHhe. llocrpoeHue v r4HTepnperzruur oro6par<enzl llyan
rroKa3arereil JknyHosa.

Pa:4el 3 @parralu H xaornqecr(as Alir{aMHKa.
Teva 3.1 (Dparcraru w6uQyprcatluu
Co,4epncauue reMbr lloHqrr,re $parralrnofo MHo)r(ecraa, PercypctrBr{oe

Cepnuucr..oro, KpHBafl ,{parcoua). Muoxecrea Maugelr6pora v )Itrolza.
6zcpypxaurz fi . (DparrarsHar pa3MepHocrb,

Teva 3.2 Pa:urepuocrb arrpar(ropoB H 3Hrporn.s

Irocrpoeur4(: Qpa
Ce.s:r Qparlzuron

Co4eprttaHne reMbl Pasvepuocrb a reoMerpHqecKar crpyKTypa arrpaKTollon. llpnmepr,r
xaorl4eecKLtx aTTllaKTopoB. Ilouqrae crpaHHofo arrpaKTopa. flpnrrleptr cHcreM, o6la21anu1u
arrpat(TopaMIz. Mo4elu caMoopfaHhsoeaHt-roi1 Kpurl4rlHocru. Ocnoetr reopha [epKoJrrrqnta.

Te n,l a 3 . 3 . VH u eepcalsnr,re ce ofi cr Ba KBaLpar HvH srx oro6panreuufi
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Co4epltauue reN4bl Jlorucrz.lecr<oe oro6paxeuue a trepexo,rl K xaocy. Heno4nzrrrur,re
yctoilunsocrt. I{actta4 6u$ypr<aqufi yAeoenufl ilepilop.a u ne exoA K xaocy Orna uerpuo;,a
xaorHrle0l(ofo pe)I{I4Ma, Caltono4o6we" Macurra6ua{ uHBapuaHTFrocrb" Vuunepoalsnocrs

TOI{KU L't UX

3 n o6laclu
OefireH6ayrura,

BHE,IX MOAeiteu

IX MOAe,rIeI4,

HertoAsronr-rofi

oft. Oa:onsre

pal(TepHcTr.l r(H

HenpepsleHbre cucreMbl 14 ilepexoA K xaocy uepes 6rz$ypKaunu yABoeFrHJr nepuoAa. flpyrze cL(eHia u flepe)(oAil K

xaocy. T.lp6ylerrruocrb chcreMrr Jlopeurla.
Coqepxauue rrpaI{TInqecr<uxhaSoparopur,rx :aurrr[fi rro Ar{cuufl,rr,rHe

PzLsAer 1, flos.arze o nhHaMHr{ecKHX ohcreMax
Torua 1,1 Ma'revarzqecKa MoAerrb AHHaMt4qecKofi cucrelrr,r.
Co4epxtaHue reML1, BsegeHue B hHcrpyMeutapuit flar(era Maua6, ftl nccle4oBaHnfl. Heilpel

B ecrecTEieH H brx Hay Kax. llocrpoeuue @agoerrx rpaercroprafi .

Tena I .2l{naccu$nKauufl voAelefi.
Co4epxiaHao roMr,I. fpa$nuecnrze cpeAcrBa Maua6. tr4urerpuponaHue czcrelr OIY.
PaL:4el 2 fiunalurca t{a rrJrocKocrr4. KaqecreeHHa{ Teopur.
Terua 2,1 Peryllpnat AhHaMr4Ka,
Co4epxaune reMbI. IlltnorueHne pa6orsr no cpaBHHTenbHOMy aHanu3y'r'or{Hbrx u rpu6l.zx<euu
Tema2.2 CocroqnHs paBHoBecu q. lloslrne 6ra$ypraqrEu,
C<t4eprrcaune reMbr. AuarurrqecKoe H Lu4cJreHHoe HccJreAoBaHr4e 2-x rvrepur,tx cr4creM e6.nn.tL1

roqr(Ll. OcaoeHae MeroAa rhHeapli3auau llyaHrape Jl-arryHona Ha flrocr(oort4.
Tervra 2.3 lloH.qrue AhHaMaLrecr(oro xaoca,
Co4eprtcaune reMbt. Eu$yprcaqaa Qa:oeux floror(oB 14 MeroAbl nx uaccu(ruKaL\r7t4. Ha npt

noroKH Ha rlJlocl(ocru. CraquouapHble ror{Kr,r, JruHeaph3aqn.a r.r ycrofiquBocrr,. llpe4ensur,re UHIUrbr.
Er,r$yprcallnn flyanrcape-Au4pouona-Xon$a. tlro raKoe punavnuecrcuk xaoc. X

AhHaMhqecKofo xaoca. 3pro4nuuocrb 14 nepeMelrHBaHr4e. flora:are,rl Jlnnynoea.
Tema2.4. flousrre arrpaKTopa u6acceima B AlrHaMr{qecK[x cl{creMax.
Co4epxauue reMbl. Ba$yprcaquz $a^:onux rroroKoB Ha rrJrocr(ocrr,r, flpnrraepbr xaorhr:recr(of tIoBeAeHHJlt

HerlpepbtuHbtx A14HaMHqecKI4x cl4creMax. Arrpaxropu Ilopenqa n Pecclepa, OqeHx:a lona:aTeleii JLI oBa.
PasAe,'t 3 Opamalu 14 xaoraqecKarr AuHaMHKa,
Teua 3. I @parcralur n 6u$ypxa\uu
Co4epxaule reMbl llousrue $parcransuofo MHo)r(ecrsa. Cssss $panrzuroa c rcacrca4olr 6u

cppar<raruHofi pa:uepnocra.
T e:va 3 .2 Pasn,t epHoclb arrpaKTopa H 3HTponul.
co4epxauue reMr)r flocrpoeune $yHr<r1r,ru rrocneAoBaHu.rr rro anfopnrMy

pa3MepHcrcrH arrpaKTopoB 14 3l-trponnu KollroropoBa Ha rrpr4Mepax xaorLrqecKrlx rz He
Tc n,ta 3 . 3, V Ht eepcal uH ur e ceo ilcrBa l( BaAparr.lu H ur x oro6pa>xeu z fi
Co4eprraHae reMl)t Ypanueultr Jlopenqa H Jrofucr[qecrcoe oro6paxeHne" llepexo4 K: xaoo

HeroABt'{}t(llblx roqeK r ax ycrofiuHBocr6. lepeno 6zcfypraqnfi. Itacra4 6r$ypr<aqnft yAnoeuul rrep},to
xaocy O rHa I po3paqHocrz. Cav o no 4o6ue " VH aeepca,rtuocrs Oefi reH6ayv a"

5. OEPA3OBATEJIbHbIE TEXHOJIO|I4}I
B nperroAaBaHI4I4 AI4cIII4nnIrHbI <I{eupeplrensre MareMarr4r{ecr(ue

pa3lloo6pa3Hble o6pa3oBareJlbHble rexHoJrorrril KaK TpaArrrlr{oHHrre, TaK r4 c
r4HTepaKTr4BHF,rx MeroAoB oOyqeHr.ir.

A Krrle Hrre r4 r{HTep aKTr,r BHbIe M eroAF,I o 6yueHul :

. fl?ynnoBat AlrcKyccar (lerqzoHHble H npaKTr.rqecKrre 3aHtrtufl no BceM pa3llera\,{ ilo
14 0cneAoBaHr.rrr AeMoHcrparlrroHHr,rx MoAenefi TecroBbrx npuri,reporr);

. Pa:6op KoHr(perHbrx cvryarlzfi (nercquonurre saHlrux);

. Yposueaa[ au$$epeu\va\r4fl. (ronrpomuue Mepoilpr4rrruq tro rrHLuBnLy1J1bH6r
3arlr4ra na6oparopHbrx pa6or).

6. OU:EHOTII{bIE CPEACTB A n\ntl TEKyIUE|O KOHTPOJITI yCfIEI}A ocT'tr{,
rI P O M E }K Y T O IIH O iT A r r N C TAII I4 14 fI O PI T O f A M O C B O F,IJKI'I N'.WC IIJII4HbI I4

T'AEOTbIyIIEEHO-METOAI4qECI{OE OEECfIELIEHI4E CAMO C TO^|TEJII,IJO fr
CTYAEFITOB

T e x:yryuri K o H mp o flb y cne 6 a e "A4 o c mu
Peli runr -rcoHrpo.l s Nbl

1, floH.[rue KoppeKTHo H Her(oppeKTHo rrocraBJreFrHbrx 3aAar{. llprlvepsr.
2, O6cylr<4e H ue yc,l o nu fi lrp I4MeHHMocrr4 pa3nnr{Hbrx MareMarur] ecl(ux lr.loAelefi 

"

3, I{nacczcfuKaul4t ypanueHufi v 3aAaH MareMarzqecrcofi $usnnu. Aruar.u:r pa:nepHocrefi.

uvrr,i. Ouerr<a

Taxencia. Cn o6sr oqeHrs..r

XAOTfiLIEC,ITIT)( R

Bsrqaclelrze
H [epexoll K

MOAeJtI{>) olrb3yro-r'ct
]lp14MeHer]veM AKTIIBHI,IX I]

pe3ynrrTaTaM

3aAAHIj'/l\\,



Bo3HHl(HoBeHue He H3oxpoFII{ocrH co6crBeHHbtx KoJre6aHafi ToLIHofi vo4elz, T,e. H3MeHeHI4e
xo,re6auufi c z3MeFIeHileM aMnnnTy4ur (uavarrHoil amnrury4tr xole6aHzri) no vH)\HBvAyaJrbHoMy 3 HI,lK):

1. (Dz:uqecrcnfi uarrHHrc;
2. I(one6arelrur,rft KoHTyp (c y erov HaMafHr4r{eHHocrr4 rzH4yxrunuocrn);
3. IlpynaHHr,rfi nasrunx (npn orxloueHnr,l or 3aKoHa fyna);
4. J\sux<eaue MaflTHHKa e esglcofi )Kr.{AKocra.
u nahrw npeAeJrbHylo aMrIJIHTyAy, ilpv roropofi neplroA xole6aHzil H3MeHrrercrr 6olee .rr:x4 ua 1

,{lra sroro rpe6yercr;
l. Ilonyrnrs rorJHoe w rlpw6tut<eHHoe ypaBr{eH}rr.
2. IAarcrpwpyt MoAeJII4 noJIyqHTL rpaQnuecrcu 3aBLrcr4Mocrr{ nepr4oAa co6creeuusrx role6au

. BrreoAypanueurfi paAr.{oaKTrrBHofo pacnaAa"
o 3irrcoH Oypse AJrr [epeAar{H Tenra.
. VpasueHne MareMarnrrecKofo MatrTHHKa"
o floHqrHe o nHHeapH3aq:z.raracpQepenqarutbHbrx ypanueHrait.
o To.ruste n tpultul<EHHbre peueHurr.

Pei'nru nr-norrrpolr j\"1 2.
C floMoulblo aMklTaqr4oHHoro MoAerrprpoBaHarr noKa3arb Ha fipnMepax npocrefiuax Ma

AJrfl 3Tl.ix Hao11ele[.

3. llocrpoarb 3Th 3aBl4cl4Mocrl.l Ha oAHoM rpa$uxe u onpeAcnnTb r(pr,rrur{ecKyro rolu(y.
4. Onpe4enurl) 3ar(oH H3MeHeHH{ aN4trnhryAbr.
5, llocrponrb [peAenbHbre Qa:onsle noprperbr 14 orracarb ux 4er]opuaquro.
Peiirn ur-xoHrpo,r s J\b 3"
IIponecrn uccJle.n,oBaHI4e nupusngyastsgofi MoAeJrH 3-x vepHoil xaora.recrcofi cptc.r'e

nperloAaBarelt t4cnoJlb3yr Mama6 u 6ron oHMBoJrbHbrx Bbrq]rcJreHvii Maua6, r.e.:
o flonyvurb AJII 3aAaHHbIX 3HarreHail napamerpoB peanrr3aqan X(t), Y(t), Z(t).llocrpozrs Sa:oo AHalnrnqecr(r4 r{ ucrroJl63yr cl4rvrBoJrbHbre Bbrqr4cJreHprfl, nonyLtvrb xapaKTep yc.roiiura

paBHClBecHr no Jlxnyuony a acuMnrorHqecKar ycroftunnocrs.
r OnpeAe,'lHrb ror{Ku 6nSypxauufi.
o Orrter

flp lr m ep n r,l ii n e p eu e n r, B o rr p o c o B A Jrrr 3 K3 aM e rr a
1. O6rqrae cBeAeFIH.q o nocrpoeHllH MareMarlrr{ecK}rx woAerefi 3a{alr ecrecrBo3HaHr4-s,
ypaBHeHHsx B qacTHbrx npor43BoAHbtx H KpaeBbrx ycnoBHrx.
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