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Bonpocsl yueOHoI mporpaMMbl

IIponyxtuBHas Moaeinb JIeoHTHEBA.
Moens paBHOBECHBIX CHUII.
Jluneiinas Mozaenb oOMeHa ( MOJIeTTb MEXK/TyHAPOIHOU TOPTOBIIN).

[IpousBoaHas pyHKIMHU, ee reoMeTprUecKuii cMbici. OCHOBHBIC TpaBUia
nuddepeHupoBaHus.

Hpe,[[eJII)HI)IC BEJIMYMHBI B SKOHOMHKE. DJIAaCTUUHOCTb.

OcHoBHBIE TeopeMbl nu(depeHITHaTbHOr0 ucunucieHus (Teopembl Depma,
Posnst u Jlarpanxa).

Jlocrarounbie  ycioBHUs yObIBaHMSI M BO3pacTaHus (QYHKIMUA Ha
MIPOMEKYTKE.

OkcTpemMyM (pyHKIIMU OofHOU nepeMeHHOM. HeoOxonumoe U 1ocTaTouHbIe
YCIOBHUSL.

Brinykinoctb, BOrHYyTOCTh Ipaduka pyHkuuu. Touku neperuoa.
AcumnToTel rpaduka QyHKIUY.

[Tonsitue GyHKIMM HECKOIBKUX TEPEMEHHBIX. JIMHUM ypoBHA (yHKIHH
JIBYX nepeMeHHbIX. [[OHSTHE N30KBAHTHI.

YacTtHple TPOU3BOAHBIE TEPBOTO TMOPSAAKA (PYHKIUU  HECKOJIBKUX
IIEPEMEHHBIX.

OnacTUYHOCTh (PYHKIUU IBYX IE€PEMEHHBIX.
[IpousBoaHas Mo HaNpaBIEHUIO. ['pagueHT.

YactHble TPOU3BOAHBIE U U PEpeHIINaNbl BBICIIUX HNOPAIKOB (PYHKIIUU
IBYX IepeMeHHbIX. Martpuna I'ecce.

OkcTpemyM (YHKIUMU ABYX NepeMeHHbIX. HeoOxonumbie U JOCTaTOUYHbIE
YCIIOBHUSL.

MeToa HaMMEHBIINX KBAJIPATOB.

[TepBooOpasnas. Heonpenenenuslii nuTerpan. CBoicTBa HEONPEAEIEHHOTO
UHTerpasa.

OCHOBHBIEC METO/Ibl UHTETPUPOBAHUS (TAOJUYHOE UHTETPUPOBAHUE, 3aMEHA
NEPEMEHHON U UHTETPUPOBAHUE T10 YACTSIM).

HHuTerpupoBanne NpOCTEUIINX pallMOHATBHBIX APOOEH.

3agada 0 IOLWAAU KPUBOJUHEWHOW Tpamneuuu. [loHsTHE ONpeneaeHHoro
WHTErpaa.

CBoiicTBa ONpeAeNIeHHOTO HHTETpaa.

OnpeneneHHbIl MHTErpag ¢ TMEPEMEHHBIM MPEAeiOM HHTETPUPOBAHMUS.
®opmyna Herorona-JIeitoHuna.
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OCHOBHBIE METO/IbI BRIYUCIICHUS ONPECICHHOTO0 HHTETpaIa.
HecoOcTBeHHBIE HHTETPAJIBI.
[TpunoskeHus: onpeAeIeHHOTr0 HHTErpajia B T€OMETPUN H SKOHOMHUKE.

JIY mnepBoro nopsiaxka B HopMmaiibHOM Qopme. 3agauya Komm. Teopema
CYIIECTBOBaHMS W  €AWHCTBEHHOCTH  pemeHus  3amadn  Komm
(bopmynupoBka). [ToHsTHE 00IIIETO U YACTHOTO PEIICHUH.

YpaBHEHHUS ¢ pa3ACNAIONIMMUCS TEPEMEHHBIMM.
JIunennbie /Y nepBoro nopsaka.
Onnopoxausie /1Y niepBoro nopsjka.

JluneiiHas 3aBUCHUMOCTh M HE3aBUCUMOCTh (QyHKIUNA. OnpeaenuTtenb
Bponckoro.

Onnoponunsie JIJIY BTrOporo mopsinka. CpoiicTBa pemenuii. Teopema o
CTPYKTYp€ OOIIETO peIieHus.

Opnopoansie JIZIY BTOporo nmopsijaka ¢ MOCTOSIHHBIMH KO3 (DUIIMEHTAMH.
Meron Diinepa.

Heomxnopoausie JIZIY BTOporo mopsaka ¢ moCTOSHHBIMU KO3 UIIEHTAMU
Y CO CIIEIMAIIBHON TPABOM YACTHIO.

YucnoBou psaag u ero cymma. I[lpocreiimme CBOMCTBAa CXOASIIUXCA PSAIOB.
Heo6xonumplii mpu3HaK CXOJUMOCTH.

CXoauMOCTh pSIIOB € MOJIOKUTEIBHBIMU YICHAMU (IPU3HAKU CPABHEHUS,
npusHaku Jlanam6epa u Ko, naTerpansabiii npusHak Kormm).

3nakouepenytomnrecs psbl . [Ipusnak Jleitouua.

3HaKONEpeMEeHHbIE pAbl. YCIOBHAas W  a0COJIIOTHAs CXOJMMOCTH.
JloctatouyHbie ycinoBHs a0COTIOTHON CXOAUMOCTH.

Crenennbie psigpl. Teopema AOens. Paguyc um uHTErpanm cXOoguMOCTH
CTENEHHOIO pAJa.

CBoICTBa CTETICHHBIX PSIOB.

Psaner Teitnopa u MakiopeHa.

Pasnoxxenre B creneHHble psasl QyHkmmid €*, sinx, cosx, In(l+Xx),
(1+x)", meR.

Tpuronomerpuueckuii psg DPypbe 27 - NEPUOIUYECKON (DYHKIMH.
Teopema dupuxiie (GopMyaupoBKa).

Paznoxenue 4eTHBIX 1 HeUeTHBIX (PyHKIHH B psix Dypbe.

Psan @ypbe mist yHKIUN ¢ IPOU3BOJIBHBIM MIEPHOJIOM.



IlepeyeHb OCHOBHBIX 32124
DynKyuu 08yx nepemeHHvlx

1. HaiiTi nuHUM YpOBHS JaHHBIX (PYHKIIHIA:

zzlz; z=x*-y*, z1=y(xX*+1); z=%; z=f (l)
X X2 4y X
2. Haiiti yacTHBIC MPOU3BOAHBIC MIEPBOTO MOPSIAKA (DYHKITHMN:
X3+y3 3 y
— y3 ENE L ) . _ 2y, 2 . — J.
Z=Xy-YX; Z_x2+y2’ z—(5xy y+1), z arctgx,
z:ln(x+«/x2+y2); z=In(x*+3y* - x); z:e_i; z=sinxy-e’;
2X — 3y
— Y. — 2 _ . — 2 3. 7=—"
z=1+xy)’; Z=Cc0S"(X—-3y+Xxy); z X“—y’; 3y + 2x

3. HaiiTn yactHble Npou3BOIHbIE GQYHKUIUU Z = In(x + le B Touke (1;2).
X

4. BpIYHCIUTh YAaCTHBIE MNPOU3BOJHBIE (DPYHKIMH Z=X+Y — X2 + y2 B

Touke (3:4).
5. IToka3ate, 4TO X - Z;( +Vy- Z'y = 2, ecliu Z = |n(x2 + Xy + yz)

6. Tloxasars, uto zy + 2\ =1, ecim z = Ine* +eY).

7. IlpoBeputh, 4To QyHKIHUS Z = y(x2 — y2)2 YAOBJIETBOPSIET YPABHEHUIO

1, 1 z
_'Zx+_'Zy:_-

X y y2

8. Tlokazarb, yTo PyHKIUS Z =+ X% + y2 YIOBJIETBOPSIET YPABHEHUIO
(23 )? + (23,)2 =1.

9. Jlana MIPOU3BOJICTBEHHAS byHKIUS z=4x53 - Xy2 + 2y + y3,
BBIPAKAOIIAsl 3aBUCUMOCTh 00bEMOB MPOU3BOJICTBA OT (PAaKTOPOB X U Y,
r7Ie X- 3aTpaThl OBEIIECTBIEHHOTO TPyJa, Y- 3aTpaThl XKMBOTO TPYIa.
HaiiTu: a) nmpenenbHy0 MPOU3BOAUTEIBHOCTh OBELIECTBICHHOTO TpyJa U
NpeNeNbHYI0 TMPOU3BOJUTENHHOCTh JKUBOTO TOBapa; 0) 3JIaCTUYHOCTD
00BEMOB TTPOU3BOACTBA OTHOCUTENHHO (PAKTOPOB X U Y .

10. JIns mpow3BOACTBEHHOW  (PyHKIIMH Z = 8x3 — x? y+4 omnpenenuth
KO3 (PUIIMEHTBHI SJTACTUYHOCTH PECYPCOB X U Y, €CJIM 3HAYEHUsI PECYPCOB
paBHBI COOTBETCTBEHHO 2 M 1.
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Hia - nByxdakroproin  dynkuuu Kobba-/lyriaca 7 =5x%21 y0'35

OTpeNeNUTh KO3(PPUIIMEHTHI STACTUYHOCTHU O (paKkTopam X U Y .

Oyukmus Ko66a-/[yrmaca umeer Bug Q= AbK“LH‘. VcTaHOBHATH, Ha
KaKyl0 BEJIMYMHY CJIEyeT H3MEHUTh OOBEM BIIOKCHHOTO Kamurtaia K,
4TOOBI IPU U3MEHEHHH TPYAOBBIX pecypcoB Ha AL BBIMTYyCK HPOAYKIIHU

ocTaBajcsi HEWM3MEHHBIM. HalTu TpenenpHyl0 HOPMY 3aMeIIeHUs
TPYIOBBIX pecypcoB L kamutamom K.
Haiitu monubie nuddepeHimanst ciaeayomux GyHKInn

z=In(3x +4y); 7=pVY: z=2x"+y* —x*y® +5xy — 3x.
BI)ILII/ICJ'H/ITI), Ha CKOJIBKO IIPOLCHTOB HpI/I6J'II/DKeHHO HU3MCHUTCA CIIPOC,

onuckiBaeMbld (yHknuen D = Ae_m, rie A>0, n — 4ucio
NpPOU3BOAMTENICH  TOBapa, €CIM  YHCIO TMPOU3BOJAUTENEH  TOBapa
yMeHbIIUTCS Ha 5%, a ueHa Bo3pacraer Ha 1%. Ha poinke mmeercs 20
MPOU3BOAMTENICH, IIEHA TOBapa paBHa 4 JIeH. e]l.

IpoussoacTBenHas QyHKius ecTh Ppynkuus Ko66a-yrnaca Q = A KL,

YToObl YBETMYUTH BBITYCK MPOAYKIMH Ha 3 %, HA0 yBEIUYUTH (POHIBI HA
6 % wunu yuciaeHHOCTh pabounx Ha 9 %. B Hacrosimee Bpemsl OauH
pabOTHUK 3a MeCsI] MPOU3BOIUT MPOAYKIMU Ha | Mapa. py0., a BCero
pa6otaukoB 1000. OcHoBHble (oHIBI oreHuBaroTcs B 10 mupa. pyo.
Omnpenenute napaMmerpsl o, f, Ay W HaliTu BEIUYUHY CpeIHEH

dbong00TIAYN.
HNana ¢yskmus  z= f(X,y). Halitu: a) rpagueHT QyHKIMH Z B TOYKE

Mo (Xg,Yo); 0) npousBoanyro ¢yHKIuM Z B Touke M B HampaBIeHHUU

BEKTOpa d.

Z=X—-Xy+y*, M, (31), a=(-12; 5);
z=xy+§, M,(2; 1), ad=(-6; -8);
z=x’Iny+5y*x+2, M, (=3, 1), ad=(-4 -3).

HNana dynkius z = f(X,y). TpeOyercs: a) HalTH YacTHBIC TPOU3BOIHBIC

BTOPOTO TMOPsJKa; 0) COCTaBUTh BhIpaKeHUE s d 27 ; B) 3alucarb
MmaTpuny I'ecce B Touke M, 1 BBIUHUCINUTD €€ ONPEAEIUTEND!

2=Xy?* +5X°y +7xy* — X, Mo(=1 1);
z=xe", My (0; -2);
2 =3x>+2xy* —4xy + X’y - y°, My(4; -1);
z=XIn(x+Y), M,(-1 2).
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[Toka3atk, uro GyHKIHS Z =SIN(XY) + /XYy YIOBJIETBOPSCT YPABHCHUIO

Xzl — yzzg’,y =0.

Ilokasath, ut0 Zy, —22%, + 2y, =0, ecmn z =xcos(x + y) + ye* V.
HccnenoBarh Ha 3KCTpeMyM (QYHKIIHH

z=3x"* -3y’ +4y,

Z=X"—Xxy+ Yy’ +9x -6y + 20,

z:x\/y—xz—y+6x+3.
Hekotopas ¢upma Npou3BOAWT JBa BHJA TOBApPOB M IPOJAECT HMX IO
pbiHOYHOM 11eHe 800 1 600 IeHEXHBIX €IUHUIl COOTBETCTBEHHO. 3aTpaThl
Ha MPOM3BOJICTBO TOBApPOB JIBYX BHJOB cocTaBisitor C :4qf +4q,0,, rae

0y ¥ (Qy — oOBEeMBI BBIIYCKAa TOBApOB IEPBOrO W BTOPOrO BHIA

COOTBETCTBEHHO. [Ipm Kakux oOBeMax BBIIYyCKa TOBapOB IEPBOrO H
BTOPOTO BHUJIOB MPUOBLIL OYI€T MAaKCUMAIIBHOMN ?

dupma umeer 1Ba ¢uiIMana, H3IAEPKKU IMPOU3BOACTBA B KOTOPBIX
onpenenstoTcs QyHKIUIMU

C,(,)=0,3q/ +4q,+500 u C,(q,)=0,3q> +2q, +300,

rae g u g, — o0beMbl NPOU3BOAMMON (punmanamMu npoaykuuu. O0mumii
CIpoc Ha npoaykuuw Gupmel onuckiBaetcs Gynkuueir =800-2p, rue
P- LeHa eQUHMIBI NPONyKUuHU, a (=0, +(,. Haiitu: a) ontumanbHbIi
o0beM BbIMyCKa MNPOAYKIUU JJs (PUPMBL;, 0) ONTUMAIBHYIO IIEHY;
B) pacnpeeneHre Nporu3BOICTBEHHON TPOrpamMMBl 10 (pUIHATAM.

JIByxdakropHas MIPOU3BOJICTBEHHASI byHKIHS uMeeT BU/T
f(K,L)=2-3/KL , tme L u K — COOTBETCTBEHHO 3aTpaThl TPYLOBbIX
pecypcoB u kanutana. llena npoxyknuu p =600, a pakTopHbIe 1IEHBI Ha
TPyA M Kamurtald cooTBeTcTBeHHO paBHbl: P, =20 u p,=10. Haiitu

ONTUMANbHBINA IUJIaH TPOM3BOACTBA M MaKCHMalbHYIO TNpuOBLIL. Bcee

BEJIMYMHBI BHIPA)KEHBI B YCIIOBHBIX €IMHULIAX.

Vkasanue. ®ynkuus npuObUIM UMEET BU]L
H(K,L)=p-f(K,L)-pL-p,K.

Touka (Kgy,Lg), B xoropodd ¢yHKUMS TpHOBLIM  MPUHUMAET

MaKCHUMalbHOE  3HAY€HWE,  Ha3bIBA€TCA  ONTUMAJIBHBIM  ILJIJAHOM

IIPOU3BO/ICTBA.

OO01Me u3AepKKHU MPOU3BOJCTBA 3a/1aHbl PyHKLIUEH

TC =0,592 +0,60,05 + 0,405 + 700q; + 600q, + 2000,
rne g U (p — COOTBETCTBEHHO KojuuecTBO ToBapoB A u B. OOmiee
KOJIMYECTBO MPOU3BEACHHON MPOAYKIIMHU J0JKHO ObITh paBHO 500 en. [Ipu
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Kakux 00beMax Mpou3BoJCcTBAa TOBapoB A U B COBOKyIHBIE M3/IEPKKU HA
WX U3TOTOBJICHHE OyIyT MUHUMAaJIbHBIMU?
Haiitn nHammeHbliee u HamOosbinee 3HadueHus ¢GyHkmuu Z= f(X,y) B

3aMKHyTOM obsactu D .

z=X*+Yy?—2x-2y+8, D: x=0, y=0, x+y-1=0;
z=2x2+2xy—%y2—4, D: y=2x, y=2, x=0;
Z=5%*-3xy+Yy’ -4, D: | x|<1 |y|<1.

B tabnuie npuBeaeHbl JaHHBIE O POCTE SKCIOPTA CTPAHbI X M pOCTE Kypca
HallMOHAJIbHOW BaJIIOTE Y !

X% [0,1 0,2 0,5 1,0 1,2 1,4 19 2,0

y%|031 (032 (035 [040 |042 |0,44 |0,49 0,51

HaiiTi 3aBUCUMOCTD MEXKTy TIEpEMEHHBIMUA X B Y BUjaa Yy =ax +D.

B pesynbrare wucciegoBaHMS ~ 3aBUCUMOCTH  MEXAYy Cpokom t
DKCILUTyaTali aBTOMOOWISI U pacxogamu C Ha €ro peMOHT MOJy4YEHbI
CIEAYIOLINE JaHHbIE:

t, ner 1 2 3 4 5 6 7

C(men.en) 120 140 230 |[370 [445 |570 |655

Haiitu: 1) 1MHEiiHyl0 3aBUCMMOCTh CTOMMOCTH pEMOHTAa OT CpOKa
9KCIUTyaTaiui, T.e. ¢yHkuuto Buma C=at+Db; 2) npeamonaraemyro
BEJMYHMHY 3aTpaT Ha PEMOHT 3a 8-# T 3KCIUTyaTallud aBTOMOOWIIA.

Heonpeoenennwlit unmezpan

28. HaiiTu HeomnpeaeacHHbIC HHTETPAJIbL:

y 3 2x% —In®x dx x—1
x3—4x\/§——+2jdx, —dXx, , dx »

( X -[ X J‘\/x2+2x+2 j X+3

- : _ 2x —3) dx
1+2sinx 2cosxdx, 1)sin 2 d , (— —

( ) I(x+ )sm2 X Ix2—3x+1dx’ I4X_X2

29.

.'(x+4)\/m dx, j(2x—3)e’xdx, .[ xdx

x> +6x+10

OyHKIMA OPEAECTBHOrO J0X0a UMEET BU
MR(q) = 25-0,4q - 0,060°.
Haiitn ¢pyHKIHIO 10X0/1a U 3aKOH CIIpOca Ha PO TYKIIHIO.
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Onpeodenennwiit unmezpan

Berunciuts OIMpCACICHHBIC HHTCTPAJIbI:

8 2 d 4 d 1 i
_([(ﬂﬁ/?)dx, '1[1)::((2, !,.1+i(/§’ '([xe dx,
”J/.Zxcosxdx, '1[\/1—x2 dx, jln xdx .

0 0 1

Breraucnutb HHTCTPAJIbl MJIM YCTAHOBHUTDH UX PACXOAUMOCTD!

de_ T% jdx jdx_idx
0X2+4, 1X2’ o N4—X° | 0\3/(X—1)2, 0(X—1)2
BbIurcauTh mwionaas GUrypbl, OrpaHHuCHHON JTHHUSIMH:

a) y=X+4X, y=X+4; 6) y=—2+3x—x% y=0;

B) y=X°, y=2-X°.

Pacnpenenenne noxoma B HEKOTOPOM CTpAaHE ONPENENsAETCs KPUBOU
Jlopennia Yy =0,95x°+0,05x. Kakyro wacts moxoma momyuaror 10 %

HamOoJiee HU3KO OIUIauMBaeMoro HacesneHusi? Borauciants kodhuimeHt
HEPaBHOMEPHOCTU paCIpe/iesieHrss COBOKYMHOIo a0xoja (KoahduimeHt
JIKuHHN).

Haiitu BeIMTpBIIT TOTPEOUTENEH M TOCTABIIMKOB TOBApa, 3aKOHBI CIIPOCa U
MPEIIOKEHNS HA KOTOPBIM UMEIOT BU:

D:p=89-¢° S: p:30+gq,
r7ie ( — KOJMYECTBO SIMHHUII TOBapa.

YpaBHeHUE crpoca Ha HEKOTOPYIo npoaykuuio umeeT Bua P =30—-0,029.

Haiitu cpennee 3HaueHue aoxoja, eciu odbeM mpojax ( Bo3poc ¢ 80 a0
150 equuuIL.
Haiitu mpupocT kanurana NpeanpusaTis Ha JaHHOM MPOMEKYTKE BPEMEHH,

€CIIM CKOPOCTh M3MEHEHUS WHBECTUIIMH HMEeeT BH/] I(t)=10+2\/f :

9<t<16.
IToa CTPOUTENBCTBO HEKOTOPOTO 0OBEKTA 3aaH HEIIPEPHIBHBIN JTEHEKHBIN
noTok co ckopocteio | (1) =20t +5 (mupa. py06./rox) B Teuenue 10 yer ¢

roJIOBOM TPOIEHTHOW cTaBkoM P =5. HalTu JUCKOHTUPOBAHHYIO
CTOMMOCTB 3TOTO MTOTOKA.



1Y nepeozo nopaoka

38. [IpouHTerpupoBaTh ypaBHEHHUS:

(3x2 —2sin x)dx=(1—e‘y)dy, (x—xy)dx+(3y + yx)dy =0,
(5+€*)ydy=e"dx, y'(x+1)-2y =(x+1)",
xy'—3y =x"(2+sin2x), xy'—y=2-x%,

y'+2Xy = 2X, (xy? +x)dx+(x’y - y)dy =0.

39. @yHKuus cnpoca U NpeIoKEHUs Ha HEKOTOPBIM TOBap UMEIOT BUL:
D:g=100-3p+4p’, S:q=120+2p+p’,
d
rae p'= d_i) Haiitu 3aBUCUMOCTb PAaBHOBECHOM LICHBI OT BPEMEHHU, €CIIA B

HayaJbHbII MOMEHT BpeMeHH LieHa P, =10.

JITY 6mopozo nopaoka ¢ nocmoaHHbIMU KOIpuyuenmamu

40. Pemmts 3amauy Komu:
a) y'—4y'-5y=0, y(0)=2, y(0)=4;
6) 4y"—-4y'+y=0, y(0)=2, y(0)=-1
B) V' —4y'+13y=0, y(0)=-1, y'(0)=-3
r) YV'+zy=0, y(0)=3, y'(0)=2x.

41. IlpouHTerpupoBaTh ypaBHEHHUS:

y"-3y'=2-6X, y'—4y'+3y=12sinx—4cosx, y'+2y'+y=xe",

y"+4y'=cos2x, y'+3y'+2y=e"", y'—=7y'+12y =X,

y' —9y'=x+1, y'—6y'+9y = xe¥, y'+2y' —y=x%¢e".

42. Haiitu QyHKLUHIO COPOCA, €CIIN 3IACTUYHOCT CIIPOCA 77 UMEET BU/L:
77=p/(p—20),0< p<20, p=18 npu q=1.

43. Haiitu QyHKUIHIO CIPOCA, €CIIU 3IACTUYHOCTh CIIPOCca 77 €CTh QyHKLHUA
=(q-100)/q, 0<q<100, p=90 nmpu ¢=10.

Yucnoevie paovt

44. HccrnenoBath Ha CXOJIUMOCTb YHCIIOBBIE PSJIbI:

2

= 2n+1 d = (n+4\" = (n+1Y
n2=1:5n+3' = ( n+3 ;(sn”j ’ Z(—j ;

=\n+2
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i : i 2n+1 i(n+1)!_

=t +n+3 S (n+1)’ (n+2)" =R
2,25 258 258, (3n- ) inzsinl
1 1.5 1.5.9 1.5-9.(4n-3)

45. HccnenoBarh CXOJAUMOCTh 3HAKOTIEPEMEHHBIX PSJIOB:

B (n2+n)/2'l_ © (1] n—l. = n1 2n+1 .
(1) z—(} , D

(_1)n+1‘ 15n; i(_l)m n ; ism(rsa).

n- ) 6n+5 = n

Me 2D

]
-

n

Cmenennuvie paowt

46. Haiitu mHTEpBaN U 00JIACTH CXOJIMMOCTH CIIETYIONTUX CTETICHHBIX PSAIOB

nZ::n.?,”(x—l)n, iﬂ i(_l)nﬂ.ﬂ, g(_l)n_l X"

~ n-4" —~ n-s" 2n+3’
c n - X" c n n ks 2n+ln X+ln
n!x", , n(x+3), ( ) ( )
; nZ;(n+1)! le (x+3) le 2".n" '

47. C tounocThio 0 107 BEIUMCINTE MHTETPATIHL:

3 1/2 1/4
in x 2 X x—1
J-S je‘xdx; J‘ d . J‘COSZ
1 o 1+ X
Paovr @yprve

48. Paznoxuts pynkmuio f (X) B psx @ypbe Ha HHTEpBae (—7r;7r):

1, —-7<x<0, 0, —7<x<0,
a)f(x):{_z O<x<m. 6)f(x):{

49. Paznoxuts pynknuo f (X)= | X| B psix Dyphe Ha HHTEpBAJIe (—2;2).

X, O<x<r.

50. Pasnoxuts ¢ynkumo f (X)=7z—x ma nnrepsane (0;7) B psix Pypse:
a) Mo cuHycam, 0) IO KOCHHYCaM.

11



3aganuda K aTTeCTAMOHHOM padoTe no Teme
«DYyHKIHUU OTHOM M ABYX MEePEMEHHbIX»

3aoanue 1. IlpoBecTH TOJHOE WCCIEAOBAHUE W TOCTPOUTH TpaPuK
byukiuu Yy = f(X).

2
X
11 |y =BT |y e, 13, | y=——
X“ + 2X X" -4
2
X®+2x-3 2 4x
14. |y=2"T2272 115 | yo2ex?)e X |16 | y= ;
X% +4x+3 y=( ) x> +4
1 2 2 _
17. |y=x"+=; |18 |y=—; 19, |y=X—2*2,
X x% _1 x—1
16 X2 _ 4x2
1.10. | Y= ERENIREE - 112, | y=22%.
X% (X — 4) (x+2) 1-4x°
4 3 _ 2
113, | Y= 114 | y=X"%, 115, | y=XFOX+9,
3+2Xx—X x2 X—4
2 _ 2 2
1.16. :X2+2X Tol1a7, |y X =43, Hq4g i(”l) ;
X< +2x-3 x—1 X< +2x+4
3
119. | y=x3%e /2. 120, | y=——:; 121, | y=8x2e -
y=Xx"e ; y 1 y=8xe " ;
X 1
122, | Y=—————i | 1.23. | y=%/x? —2x; 124, | y=—; :
X~ —2x+2 X —4x+3
2 2 3
125 | y=X "2, 126, | y=XXh fpar |y =X
X< +1 X< — 2X x“-1
X4
128. | y=3/x(x-3)2; |1.29. | y=%/x3 _6x2: |130. Y=~

3aoanue 2. Ha MOHONOIBLHOM pBIHKE CIPOC Ha HEKOTOPBI TOBap
ompenensercs GyHkuue p=my; —N;q —Kk.Q 2. e ( — YMCJO €IMHUILI TOBApa, a
CpeIHUE U3ACPKKU Ha IPOU3BOACTBO 3TOI0 TOBAPA COCTABIISAIOT

— m
C(Q)=F2+n2+k2CI-

Haiitu: 1) ieny  ToBapa, Opu  KOTOpOWM  TmpHOBUIL  MaKCHMAaJbHAa,
2) MakCHMaJIbHYIO TIPUOBLIH OT pear3aliy TOBapa.
JlanHbIC K 3a7a9€ B3ATHh U3 TAOIUIIHI 1.

12




Tabnuua 1

Bap. | 01 02 03 04 05 06 07 08 09 10
my | 672 | 756 | 780 | 990 | 800 | 569 | 6/0 | 880 | 590 | 570
Ny 02 | 06 2 3 2 15 | 17 1 1,2 | 0,6
ky 02 ] 01 | 01 1 2 025 | 0,2 1 2 0,4
m, 60 | 200 | 1000 | 225 | 125 | 100 | 30 | 300 | 150 | 25
Ny 600 | 576 | 500 | 530 | 620 | 434 | 550 | 520 | 420 | 530
Kz 04 | 09 2 5 1 15 | 13 2 08 | 04

Bap. | 11 12 13 14 15 16 17 18 19 20
mp; | 820 | 925 | 610 | 722 | 762 | 533 | 770 | 500 | 739 | 652
Ny 1,4 2 25 05,0301 015,04 | 0,7 | 06
Ky 3 02 | 03 2 2 1 1 2 1 0,5
mp, | 125 | 125 | 100 | 380 | 319 | 120 | 250 | 100 | 425 | 300
Ny 565 | 400 | 400 | 200 | 440 | 333 | 460 | 345 | 310 | 400
ko 1,6 1 3515|1704 10301 | 23 | 09

Bap. | 21 22 23 24 25 26 27 28 29 30
my | 753 | 458 | 708 | 860 | 640 | 734 | 710 | 590 | 585 | 579
Ny 09 102,05 028 04 02 |13 27 | 18 2
Ky 0,5 1 2 1 1 05 | 03 1 1025 | 0,6
mp, | 238 | 20 | 144 | 564 | 50 44 | 410 | 250 | 150 | 30
n, | 417 | 404 | 300 | 410 | 330 | 630 | 440 | 200 | 420 | 504
Kz 06 | 05 1 /1052|0103 ]09 |18 ]| 27 1

3aoanue 3. B roctununie N Homepos. Ilpu niene p; (yci. en.) 3a HOMep B

CYTKU ObIBaeT 3aHATO N; HOMepoB. Eciu neHa cHukaercs 10 P, (yci. en.) 3a

HOMEp, TO 3aHATO N, HoMepoB. Haiitu: 1) MakCUMalbHYIO BBIPYUKY,

npeAmnoiarasg JIMHEHHBIM 3aKOH chpoca; 2) LeHy 3a HOMEp, HpH KOTOpPOi

BbIpYYKa HauOoJIbIIas.
JlanHble K 3a7a4e B34Th U3 TaOIULBI 2.

Tabnuma 2
Bap. | 01 02 03 04 05 06 07 08 09 10
N 60 68 50 70 50 45 65 46 60 50
P1 320 | 400 | 300 | 324 | 250 | 260 | 352 | 370 | 350 | 240
Ny 48 60 42 54 40 42 56 55 58 42
P2 270 | 360 | 270 | 288 | 235 | 245 | 332 | 340 | 315 | 228
N, 53 68 47 60 43 45 61 58 63 45

13



[Tponomxenue TadauIbI 2

Bap. | 11 12 13 14 15 16 17 18 19 20
N 55 62 63 66 64 65 61 60 70 68
p. | 275 | 350 | 340 | 380 | 332 | 340 | 387 | 380 | 360 | 420
Ny 43 52 51 56 51 50 57 60 54 60
p, | 250 | 320 | 316 | 340 | 316 | 320 | 342 | 350 | 351 | 402
n, 48 58 57 64 55 54 62 63 57 63

Bap. | 21 22 23 24 25 26 27 28 29 30
N 65 56 62 44 54 50 71 64 53 68
p, | 432 | 320 | 360 | 280 | 378 | 328 | 414 | 392 | 368 | 384
ny 56 48 48 40 52 48 56 56 48 60
p, | 414 | 296 | 336 | 260 | 348 | 308 | 390 | 376 | 356 | 360
n, 59 51 50 42 62 58 64 60 51 64

3aoanue 4. Tlokazate, urto ¢yukuus z= f(X,y) ynoBiaeTBopsier

3aJlaHHOMY ypaBHeHUIo F.

Bap. z="1(xY)

YpaBHenue F

01 | z=(xy)/(x-y)

Zyx +22Zyy + 2y =21(X-Y)

02 | z=cosy+(y—-x)siny

" o
(X—y)zZyy =12y

03 | z=sin(x+2y)—4xy zg’,y =475

04 | z=xY +y? yzyy =@+ ylInx)zy
05 |z=x/y+Inx xz;Qy—z'y:O

06 | z=In(x?+y%+2x+1) Zyx +2Zyy =0

07 | z=xeY*

xzz;'(X +2XyZyy + yzzg’,y =0

2

08 | z=sin“ x+ ysin2x

! 4 4
2y =2y + Y2y

09 | z=e"* sinx Zy =27y
10 | z=arctg (y/Xx) + 2xy 20 + Z'{/y —0
11 | z=-2sin3y-sinX—X+Yy z;y ~9z7!

12 | z=xIn(y/x)+y/x

xzz;QX +2XyZyy + yzz')',y =0

13 z:|n;
2

+ 4y
x2 +y?

14

"
Zyx TZyy =0

14 | z=y/(y? - 4x?)

Zyx =42y

15 | z=xcos(X+Yy)+y(x+Yy)

14



Bap. z=f(xy) YpaBHenune F

16 z=arctgx+y2+2(x—y)y+ex (X—y)zyy =2y

17 z:y/(y2—3x2) Z,, =32y,

18 | z=eX(xcosy—ysiny) Zyx + 2y =0

19 Z:ﬁ zy + 2y =12

20 | z=xsin(X+Yy)+y(x+Yy)? Zyy —2Zyy + 2y, =0

21 | z=In(x% - y?) +2xy Zyx —Zyy =0

22 | z=x(x+y)+yIn(x+y) Zyx =2Zyy +Zyy =0

23 | z=e" +2xy+2x -3y X°zy, —y’zy, =0

24 | z=sin’(Xx—4y)—xy+ Yy Zyy =163

25 | z=y.y/x+x X%2yy — Y2y, =0

26 | z=In(x-2y)+(x+2y)* zy, =42,

27 | z=In(x? + y?) +3y Zxx = 2XYZyy +Zyy = leyzz 2
X° +y

28 |z=xY -y yZy =Q+ylnx)-z

29 | z=sin(xy)+e” x’zy, —y’zy, =0

30 | z=xx+y+yln(x+y) Zi =22y + 2, =0

3aoanue 5. Ilpon3BojicTBeHHAs PYHKIIUS UMEET BHI:
z=ax + bl y+ o/ +1,

TJ€ X — 3aTpaThl )KUBOI'O TPYAA, Y — 3aTPaThl OBELIECTBIECHHOTO TPYAa.
Haiitu:

OIMpCACIINUTCIIb,

3) rpagueHT QYHKIUHU Z B TOUKE A,
4) npou3BoaHYH (YHKIMM Z B TOYKe A IO HAMpPaBICHHIO BEKTOpa

a=(mny;

1) smactuunoctu Ey(z) u Ey(z) B Touxe A(Xo, Yo);
2) marpunty [ecce ¢yHKMM Z B TOYKE

A ¥ BBIUUCIUTHL €&

Heo0xonumbie yncoBbIE JaHHBIE TPUBEICHBI B Ta0IuUIIE 3.

15




Taomuna 3

Bapuaunrt a b C Xo Yo m n
01 1 1 3 1 2 3 4
02 2 1 3 1 1 4 -3
03 1 2 1 1 2 -6 8
04 3 2 4 1 2 8 6
05 4 3 2 2 2 5 12
06 4 3 1 2 3 12 -5
07 3 2 1 2 1 -0,8 -0,6
08 3 1 2 1 3 -3 -4
09 2 1 2 1 4 12 5
10 2 2 1 3 1 0,6 -0,8
11 2 2 2 3 2 4 3
12 2 3 1 3 3 6 8
13 2 1 3 2 3 15 -8
14 2 2 3 4 1 5 12
15 3 3 2 4 2 12 -9
16 3 1 1 4 3 5 4
17 3 1 3 4 4 4 5
18 3 2 3 2 4 9 12
19 1 3 3 3 4 -12 -9
20 3 4 3 4 1 24 10
21 1 3 1 3 4 -10 24
22 1 4 1 1 1 -8 15
23 2 1 1 2 1 10 -24
24 1 1 1 3 2 12 -5
25 1 2 2 2 1 -5 4
26 2 1 4 2 2 -24 10
27 1 3 3 1 3 0,8 0,6
28 4 1 2 3 1 -12 5
29 2 3 4 1 1 -6 -8
30 1 2 3 2 4 -3 4

3aoanue 6. llpousBoauTcss 1aBa  BHJA  TOBApOB, IIEHBI  KOTOPBIX
COOTBETCTBEHHO PaBHBI P; U Pp. DYHKIIMS 3aTpaT, CBI3aHHBIX C IIPOU3BOJICTBOM
ATUX TOBapOB, UMEET BU/I

C=aX + Pxy+ 7)/2 ,
r7ie X ¥ Y — KOJTMYEeCTBA MPOU3BOUMBIX TOBAPOB IEPBOTO M BTOPOT'O BUIOB.
TpeOyercsi:
a) COCTaBUTH (PYHKIMIO MPUOBUIH U HAWTH €€ MaKCUMaJIbHOE 3HAUYEHUE;

16



0) MPOBEPUTHh M3BECTHOE MPABUIIO SKOHOMHUKH: IMPEICIbHAS CTOMMOCTh
(meHa) ToBapa paBHa NPEACIBHBIM H3JACPKKAM Ha MPOU3BOICTBO
3TOTO TOBapa.

Heo0OxoanMbie 4nciIOBBIE JAaHHBIE B3SITh U3 TaOIULGI 4.

Taomuna 4
Bapuantr |01 |02 [03 |04 |05 06 07 08 09 10
o 0,10|0,20(0,30|0,10 0,04 |0,03 0,30 |0,00 |0,02 |0,12
B 0,10 (0,20 |0,20|0,10{0,00 |0,20 0,20 |0,01 |0,02 |0,10
Y 0,20 |0,10(0,20|0,10 0,03 |0,15 |0,50 |0,03 |0,015]|0,25
P1 11 |14 |7 13 |10 14 9 5 8 6
P2 9 10 |5 11 |13 32 17 8 6 19
Bapuant | 11 | 12 | 13 | 14 15 16 17 18 19 20
o 0,15/0,03/0,25|0,35| 0,35 | 0,10 | 0,40 | 0,15 | 0,70 | 0,30
B 0,20 0,04 0,10 (0,02 | 0,30 | 0,40 | 0,20 | 0,30 | 0,20 |0,20
y 0,10 0,03 0,06 {0,25| 0,20 | 0,20 | 0,10 | 0,20 | 0,45 | 0,20
Py 9 19 | 10 | 18 | 31 21 11 15 16 18
P2 7 |21 | 4 | 13 14 36 5 16 19 21
Bapuanr | 21 | 22 | 23 | 24 | 25 26 27 28 29 | 30
o 0,15/0,25|0,01|0,20| 0,08 | 0,07 | 0,05 | 0,20 | 0,03 |0,17
B 0,10 0,50 0,02 (0,20 | 0,20 | 0,10 | 0,10 | 0,15 | 0,05 | 0,20
y 0,0410,35/0,03/0,35| 0,25 | 0,15 | 0,06 | 0,10 | 0,015 0,15
P1 14 | 14 | 8 6 4 21 27 33 16 | 21
P2 7 16 | 15 | 12 8 23 30 37 11 16

3adanue 7. HailTu BenuyuHBI clipoca X U Y Ha JBa BUAA TOBapa, LEHBI
KOTOPBIX COOTBETCTBEHHO PABHBI P1 U Pp, €CIIU MOTPEOUTENL IPU OTPAHUYECHHOM

oromkere K cTpeMHUTCS MakCUMHU3UPOBATh (PYHKIIMIO TMOJIE3HOCTH ((PYHKIIHS
Ko66a-/lyrmaca)

e M — HEKOTOPBIX IMapaMeTp.
[Tpn HalilcHHOM ONTHUMAJILHOM CIIPOCE YKa3aTh HauOoJiblliee 3HAUCHHE

m

P

F(X,y) _ XP1+/72+1 ,yP1+P2+1 ’

byukiuu F.
Heob6xoaumbie yncioBbie JaHHBIE IPUBEICHBI B TAOIUIIE 5.
Tabnuna 5
BapuanTr | 01 | 02 | O3 | 04 | O5 | 06 | O7 | 08 | 09 | 10
Py 6 15 4 3 5 9 6 15 | 10 5
P2 12 9 7 16 | 15 | 12 6 9 3 15
K 480 | 960 | 450 | 500 | 600 | 600 | 630 | 420 | 550 | 400
m 2 1 2 3 3 2 2 0,8 | 08 2
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[Iponomkenue TadnuIbl 5

Bapumant | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
P1 4 17 5 5 6 14 8 3 3 8
P2 13 | 18 6 6 19 9 21 | 19 | 16 8
K 400 | 560 | 720 | 560 | 680 | 300 | 720 | 300 | 375 | 440
m 3 1 2 2 25 | 15 3 2 3 1,5

Bapuanr | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
P1 12 | 10 5 4 10 5 8 28 | 10 6
P2 10 | 15 5 7 7 20 | 11 | 21 8 17
K 448 | 540 | 390 | 540 | 230 | 330 | 460 | 490 | 340 | 455
m 15|12 | 16 2 16 | 26 | 15 1 0,9 3

3aoanue 8 (01-15). Beiyck HEKOTOPHIM
npoaykmuu (Y) mo rogam cemuietku (X)

NPEeANpUATAEM TPOMBIIUICHHON
XapaKTepu3yeTcs CIeAYIOIUMHU

JAHHBIMU:
X 1 2 3 4 5 6 7
Y (ycmen.) Y1 Y2 Y3 Ya Ys Y6 Y7

[To merony MHK mnoctpouts smmnupuueckyro ¢opmyiny Yy=ax+b,
OTPaXaIYI0 POCT 00bEMa MPOMYKLUUHU 3a CEMWIETKY, M J1aTh IPOrHO3 IO
00bEMyY BbIycka Ha BOocbMOW roia. Craenath uyeprex. YKa3aThb €KErOJHBIN
CpeIHUI MPUPOCT 00bEMA MPOU3BOIACTBA TPOMBIIIEHHON TPOYKLHUH.

HeoOxoanMele 4yKnciIOBEIE JaHHBIE B3ATh U3 TA0JIUIIEI 6.

Tabmnuia 6
Bapuant Y1 7. Ys Ya Ys Ye Y7
01 16,00 | 26,06 | 36,51 | 47,26 | 57,11 67,35 | 79,03
02 15,82 | 26,00 | 36,20 | 46,98 | 56,89 68,61 | 80,15
03 16,37 | 25,97 | 36,00 | 47,35 | 57,83 68,44 | 80,36
04 1,29 4,77 8,61 12,15 14,96 19,02 | 23,37
05 1,18 4,38 8,77 11,83 15,22 18,49 | 22,91
06 1,45 4,70 8,13 12,32 14,81 18,13 23,15
07 2,29 6,06 11,57 16,43 | 20,00 26,74 | 30,39
08 2,04 6,16 11,63 16,81 19,89 25,35 | 31,11
09 2,32 5,98 11,07 16,22 19,93 26,18 | 30,18
10 7,15 11,15 | 16,41 | 20,03 | 26,31 | 30,31 | 35,14
11 7,03 10,93 15,12 19,85 | 25,90 29,77 | 34,84
12 6,88 11,13 16,52 20,17 26,25 | 30,18 | 35,12
13 10,70 10,58 11,81 12,35 12,43 12,91 13,89
14 10,68 10,49 11,58 12,13 12,34 12,83 13,91
15 10,45 10,67 11,93 12,18 12,52 13,01 14,18
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3aoanue 8 (16-30). dannsie o pocte unaekca Jloy-J»oHca U pocTe EHbBI

aKuui (yci. efl.) IpuBeACHBI B TAOJIUIIC

X

2,0

2,5

3,0

3,1

3,9

3,7

4,3

vy (ycn. en.)

Y1

Yo

Y3

Yaq

Y5

Yo

Y7

Haiiti 3aBucumocTh Bufa Y =aX+b Mexay poCTOM I€HbI aKUuhd ) H
pOCTOM HHJIeKCa X. BBUMCINTE POCT IEHBI aKIMU TIPU POCTE HHIEKCA,

paBHOM Xg.

HeoOxoanMele naHHbIe B3STh U3 TaOIALEI 7.

Tabmuma 7.
Bap. Y1 Y2 Y3 Y4 Y5 Y6 Y7 Xp
16 4,3 4.6 4,7 4,7 4,9 51 4.6 2,6
17 4.2 4.3 4.6 4,7 4.9 54 5,2 2,7
18 4.8 49 51 5,2 54 5,7 2,3 2,8
19 5,2 6,3 5,3 5,4 5,6 5,9 5,8 3,3
20 45 4.6 4.7 4.9 51 53 54 3,4
21 4.9 51 5,3 5,0 54 5,6 54 3,9
22 2,4 2,6 2,8 2,6 2,9 3,2 2,8 4,1
23 6.3 6,6 6,8 6,7 7,0 6,9 6,5 3,8
24 4,0 4,1 4,3 4.5 4,2 4.6 49 2,9
25 4,7 4,9 5,2 5,2 5,4 5,8 6,0 3,6
26 3,7 3,8 3,9 4.1 4.6 4.8 51 4.1
27 55 57 5,6 5,8 5,8 6,2 6,4 3,8
28 5,2 54 5,8 5,9 6,1 6,4 6,6 2,1
29 4,1 4.4 4.6 4.2 4.8 4.9 5,2 2,4
30 4.4 4.6 4.4 4.9 52 5,3 5,6 2,3

PeumieHue THIIOBOTO BapMaHTA
AaTTECTAIIMOHHOU PadOTHI IO TeMe
«DYHKIHMH OJHOU U ABYX NEPEeMEHHbIX»

3aganme 1. [I[poBecT mMoOJHOE HCCIEAOBAaHHE U MOCTPOUTH Tpadux

X3

2(x—2)%

Pemienue.
1) O6nacts onpenenenns Gpynkuwun: D(f) = (—o0; 2) U (2;0).

byHKIMU Y =
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2) OyHKIHS HE SBJISCTCS YSTHOW MJIM HEYCTHOM.
3) Touku nepecedeHus ¢ ocsiMu koopauHatr: eciii X =0, To y=0, T.e. rpapux

GYHKIIMY TPOXOIUT YEpe3 HA4all0 KOOPAUHAT.
4) Bo3pactanne u yObiBaHue ¢yHKuuu. VccrieayeM 3HaKM — MepBOU

IIPOU3BOJHOM:
, 13 (x=2)"-2(x-2)x>  x*-6x* Xx*(x-6),
=3 (x—2)* S 2(x=2)° 2(x-2)%°
3Hax y'
+ + — +
& 6 ;X

/0 TN /
Ha mpomexxyTke (2; 6) y' <0, mo3ToMy Ha 3TOM MPOMEKYTKE (DyHKITUS
y6eiBaeT; Ha (—o0;0) U (0;2) U (6;0) — pynkims Bo3pacTaer.
5) Dkcrpemym  ¢yHknuu. Touku X; =0, X, =6, B KOTOPBIX MPOU3BOIHAS
(GyHKIIMK paBHA HYIIO, SIBISIOTCS CTAIlMOHAPHBIMU TOYKaMu. B Touke X = 2
POU3BO/IHAS oOpaiaercs B 0eCKoOHeUHOCTh. OTHAKO 3Ta TOYKA HE BXOJUT B

obracTh ompeaciicHUss (YHKIMM W OHA HCKIIOYAeTCS M3 PACCMOTPCHHUS.
3HauuT B Toukax X; =0 miam X, =6 BO3MOXKEH JIOKAJIbHBIM 3KCTpEeMyM

GyHKUHUU.
Hccnenyem 3T TOYKM Ha JKCTPEMYyM IO IEPBOMY JOCTaTOUHOMY

IpU3HAKY: Mepexo]s yepe3 Touky X, =0 cieBa HampaBo NMPOU3BOAHAS HE
MEHSET CBOM 3HAaK, CJIENOBATEIbHO, B ATOW TOYKE HET HKCTPEMyMa; B
OKpPECTHOCTHU TOYKH Xo =06 IPOM3BOJHAs MEHSET 3HAK C MMHYyCa Ha ILIIOC,

II09TOMY B TOUKE X, =6 (YHKIHS UMEET JIOKAIbHbII MUHUMYM, IIPH 3TOM

1 6° 216 27
ymin:y(6):_ ==

: =20 226,75,
2 (6-2)° 216 4

6) Beimykiioctb, Bornytocth rpaduka. Toukum mneperunda. Haxomum BTOpYIO
IPOU3BOIHYIO (PYHKIIMU

1 b o2 - o Jx-2F]
2 (x—2)°

_li(3x2—12x)(x—2)3—3 (x3—6x2)(x—2)2 B
2 (x-2)° )
_E.(X2_4X) x—2)—x>+6x* o 12x
2 x-2)’ (x-2)
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OueBuaHO, uTo Tpu X <0 BTOpas MpOM3BOJHAS OTPUIATENILHA, & €CIIH
x>0 u x#2, to y">0. Ha nmpomexytke (—oo; 0) rpadux dyHKIHM
BBINYKJIBIA BBepX, a Ha mpomexytke (0; 2)U(2; ©) - BIMyKiIbIA BHMS.
B okpectHOCTH TOukm X =0 BTOpas MpOW3BOJIHAS MEHSET 3HAK, MOITOMY
touka (0; 0) ectb Touka nmepernda rpaduka.

7) AcumnToTsl rpaduka GyHkimu. B Touke X =2 QyHKIMS HE OmpejaescHa, a
OJIHOCTOPOHHUE Tpeiebl PYHKIIUN B 3TOW TOUKE PaBHBI
. X3 . X3
lim ————?:w,hm ———— =,
x=>2-0 2(x —2) x—=2+0 2(x — 2)

CnenoBatenbHO, IpsiMast X =2 - BEpPTUKaIbHAS acuMnToTa. HakioHHbIe
aCHMIITOTHI OyieM HUCKaTh B Buae Y = kX + b. Haxoaum

2
k= tim 1~ iy X -1
o, X 3n 2XT-4x+4) 2
: : x> x) 1. 4x° — 4x
b=lim (f(x)—kx)=_lim > -=|==lim —/————=2
o e\ 2(x°—4x+4) 2 2@33 X“—4x+4
Takum 006pa3omM, HAKIIOHHOM aCUMITOTOM TpaduKa SBISETCS MpsiMast
1
=—X+2.
y 2
8) Ctpoum rpaduk qaHHON QYHKIUH.
y A
2
: 4% A ,
2 6 “x
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3aganme 2. m =835, n,=0,7, k =1, m,=975 n,=130; k,=0,3.

Pemenue.

1. Ecu KaxJas €IUHHMIIA TOBapa IIPOAACTCd IO LEHE [P, TO BBIPYYKa OT

npoaaxxu ( €AUHHI] 3TOTO TOBapa COCTABUT

R(@)=p-q=(m -nq-kq?)g=mq-ng’-kg’
pu OoOIIKX 3aTpaTax
C(q)=C(a)-g=m, +n,q+k,q".
CrnenmoBarenbHO, TPUOBLIL OT MPOAaXH ( €IUHMI] TOBapa OyJeT
BBIpakaThCs (PYHKITUEH

I1=11(q) = R(q)-C(q) :mlq_n1q2 —k1q3—m2 _nzq_kzqz =
=-m,+(m,—n,)q—(n,+k,)q* -k’

[ToxcTraBuB crofia 3ajaHHbIE 3HAYCHUS TAPAMETPOB, TOTYYUM (DYHKITUIO
npUObLTH

I1(q) =-975+7059-q* - g°.

Hccnenyem 3Ty GYyHKIHMIO Ha 3KcTpemyM. HaxommMm crarudoHapHYyIO
touky u3 yciaosusi [1'(q) =0. Byaem umets

11'(q)=-3¢° —2¢+705=0 wm 3q° +2q—705=0.

47
Pemas 5T0 KBagpaTHOE ypaBHEHHUE, IIOJIIy4UM, 4TO (g = 3 q, =15.

3HaueHue (;, OYEBHUJIHO, HE YJIOBJIETBOPSIET YCIOBMIO 3aj1aud. [lokaxkeM,
4TO MpU 3HA4YEHUU (p =15, (yHKIUSA NpuObUIM NMPUHUMAET HaubOoJblIee
3HAYECHUE.
Tak kak 11"(q)=-69g-2, a I1"(q,)=11"(15)=-6-15-2=-92<0, TO
[0 BTOPOMY JOCTATOYHOMY IPHU3HAKY JIOKAIBHOI'O IKCTpPEMyMa CIIEIYET,
410 npH y =15 PyHKIMA NpUOBUIN UMEET JIOKAIBHBIH MaKCUMYM.
MaxkcumanbHas npuObLIb

I, = I1(15) =—15° —15? + 705.15— 975 = —4575 + 10575 = 6000 .

2. Haiinem neny ToBapa, Ipu KOTOPOM MpUOBLIbL MaKCUMalIbHA

22

p=835-0,7-15-15" =835-335,5=599,5.



3apanme 3. N =65, p, =328, n =52, p,=308, n,=57.

Pemnenmne.
1. IlycTh X - 4MCIO 3aHATBIX HOMEPOB B TOCTUHHUIIE HA TAHHBIA MOMEHT IO LICHE
p 3a HoMmep. Ilo ycnoBuio 3amaum X € [O; 65]. C npyroil CTOpOHBI, CIIPOC

NpeANoiaracTcs JMHEHHBIM, TO3TOMY (YHKIHS CIOpoca HMEET BUJ
p=ax+Db. HeusBectubie kodpduimeHTsl a u b Halizem U3  ycClIoBHiA

p(52) =328, a p(57)=308. CnenoBarenbHO,
328=52a+b a=—4,
=
308=57a+b b =536.
Wrak, ¢ynkmus copoca p=536-4X, a Beipyuka R(X)=536X — 4x2.
Hatinem HanGombiiee 3HaueHue pynkmuu R(X) Ha oTpeske [0;65].
R'(x) =536 —-8x =0, x=67, R(67)=(536—-4-67)-67 =17956 yciu.ex.
Ho 3uauenme Xx=67 wne npuHamnexur orpesky [0;65]. 3uauur
HanOoJbIee 3HaYeHUE BEIpYUYKU R(X) OynmeT mocturarthes mpu X = 65
Rmax = R(65) =536-65—-4- 652 = 34840 — 16900 = 17940 ycur. ex.

2.1lena 3a HOMEp, MpU KOTOPOM BBIpYYKAa HAWMOOJBINAs, JIOJDKHA OBITH
yCTaHOBJIeHa B pazmepe P =536—4-65=276 ycn.ex.

[IpuBOAMM reoMeTpPUUECKYI0 MILTIOCTPALIMIO TAHHOTO PEIICHHUS.

4 R(x)

17956
17940

R(x) = 536x — 4x°

134
0 6567 \ X

Y

3agamme 4. Ilokasats, uro Qyukuus  z=xeY + ye* + x? + y?

YIIOBIICTBOPSICT YPABHCHUIO Zyyy + z;’yy =Xz ;Zyy +yz ;’Xy_
Pemenne. Haxonum yacTHble IPOM3BOAHbIE (DYHKINU Z

z,=e’ +ye" +2x; z;:xey+ex+2y;
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" _ X . " _ AY X . " _ y .
Z,, =Yye +2; Z,, =€ +e’; Zy, =X€ +2;

_ X mo_ Ay mo o AX.
=ye*; zy,=¢"; 1o, =€, 1

"
yyy

m
XXX

Z = xe’.

CJ'ICI[OBaTeJ'IBHO, IMOACTAaBJIsIA BBIPAKCHUC HafII[eHHBIX IMPOU3BOAHBIX B

HCXOJHOC YpaBHCHHE, IMOJYYUM TOXIACCTBO II0 3aBUCUMBIM IICPEMCHHBIM X U Y

BHU/JIA:

ye* + xe¥ =xe¥ + ye*.
IT10 CBUACTCIBCTBO TOI'O, 4YTO (by}IKHI/IH Z ¢€CThb pPCUICHUC 3aAdHHOTO

ypaBHEHHUSI.

Bapanme 5. a=1b=3,c=4, X5 =1, yo=3, m=5n=4.

Pemenmne.

1. B namem ciyuae

24

z=x3+3x%y +4xy? +1,
2(A)=2z(L; 3)=1°+3-1-3+4-1-32 +1=47.
HaXOIH/IM YaCTHBIC IIPOHU3BOJHLBIC IICPBOIO MW BTOPOIo IIOPAAKOB

byHKIUU Z:
' 2 2 ' 2
z, =3X"+6xy+4y°, z, =3x"+8xy,

z; =6X+6Yy, Zy, =2, =6x+8y, ) =8X

- "=
BI)I‘-II/ICJ'II/IM 3HAYCHUA HpOI/ISBOI[HBIX B TOUKC A:
z;((A)=(3x2 +6xy+4y2)‘A ~-3.1°+6-1-3+4-3% =57,
z'y(A)z(?,x2 +8xy)‘A ~3.12 +8.1.3=27,
23 (A)=6(x +y)| , =6(1+3) =24,
z;y(A):(esx+8y)\A =6-1+8-3=30,
zg'N(A)zsx\Azs-lzs.

OnacTUYHOCTU QYHKIMK Z 110 IEPEeMEHHBIM X U Y B TOYKEe A paBHBI:

E, (2(A))=xo - ZZ’X((A/;) =1.%=1,21,
(A
Ey(Z(A))= Yo - Zzy(;)) =3-i—;:1,72.

3HAUUT 0OpU YBEIUMYEHUHM 3aTpaT >KUBOro Tpyaa Ha 1% 3HaueHue
POU3BOACTBEHHOM (yHKIMU yBenmuuutcs Ha 1,21%, a mpu MOBBIMICHUU



Ha 1% 3arpar OBENIECTBIEHHOrO TpyJa 3HAYEHHE MPOU3BOJACTBEHHOMU
¢bynkuuu yBenuuures Ha 1,72%.

2. CocrauMm Matpully l'ecce ¢QyHKuMM Z B TOuke A U BBIUKUCIUM €€
OTpeEIUTEIND

Zu(A) - 2y (A) _(24 30
2y (A z},(A)) (30 8

24 30

H(A)_{ 30 8

J, det H(A) :‘ ‘:—708.

3. I'panuent ¢pyHKIMHU Z B TOUKe A €CTh BEKTOP
grad z(A) =z (A) T + 2} (A) - ] =571 +27].
4. BbruuciauM NpoU3BOJHYK0 (YHKIMHM Z B TOUYKE A B HalpaBlIE€HUH BEKTOpa
a = (5;4).
5 g 4 -
Tax kax |8 =+/25+16 =41, 1o % =——7 + —].
i NN

Hamnpaginsitoiye KOCUHYCbl BEKTOpa 8 PaBHBI:

00305—i cos,B—i
N/ Va1
Torna:
0z(A) 5 4 393
=zv(A)cosa +z,(A)cos B =57 -—+27 - —=——~61376.
oa W y(A)COS Ja1 Ja1 a1
3aMeTuM, 4YTO 3Ty HMPOU3BOAHYIO MOXHO BBIYHCIWTH W MO-APYroMy, a
NMMCHHO
0z(A)

5 -
I+ J :
V41 V41 V41
[TpousBogHAas MO HAMPABICHHUIO MOJOXKHUTENbHA, TOATOMY (PYHKIHS Z B
TOYKe A 1O HANpaBJIECHUIO BEKTOpa & BO3pPACTaET.

—

= grad z(A)-a° = (571 + 27})-( 4 7)— 393

3apanme 6. «=0,2; =01 »=0,05 p, =11, p,=5.
Pemenue.
1. Belpyuka OT peanu3aiuy IpOoru3BeICHHBIX TOBAPOB ABYX BUIOB 10 IIEHAM [,

U P, COOTBETCTBEHHO cOCTaBUT R = p, X+ p,y=11Xx+5y, a 3arparsl Ha

MPOW3BOACTBO  3TMX  ToBapoB  paBHBI  C =0,2x*+0,1xy +0,05y?.
CrnenoBatenbHO, PYHKIHS MPUOBUTH UMEET BU

I1=R-C=11x+5y — (0,2x% + 0,1xy + 0,05y?).
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bynem wuccnenoBath 3Ty (YHKUMIO Ha JIOKaJbHbIM 3KcTpemyM. Ilo
HEO0OXOITMMOMY MPU3HAKY

1T =8—H=11—O,4x—0,1y=0,
0 X

Hg, :8—H:5—O,1x—0,1y:0.
oy

Pemrass mosydyeHHYH CHCTEMYy JIMHCHHBIX ypaBHCHHMH, HaXOIUM:
x=20, y=30. Dro 3mHauut, uyto TOouka A (20;30) ecTh cranmoHapHas

touka pynkuum [I7. Tlokaxem, yto nmpu X =20, y=30 npubbuib Oyuer
MaKCHMAaJbHOM.
Haxomuwm: I1y, =—-0,4, H;y =-01, Hg'/y =-01.

CocraBum Matpuny I'ecce ana pyukuuu /7 B Touke A’

H” H” _ 0’4 _ 0’1
HA=| 7 = .
Iy, Iy -01 -01
Tak kaxk detH(A)=0,4-01- O,l2 >0, a »JIeMEHTHI, CTOSIIHE Ha
riaBHOM auaroHanu marpuisl H(A), oTpumarenbHble, TO Touka A ecThb
TOYKa MakcuMyMa (GyHKIuM npudsuid. [Tpu 3Tom

Moy =11-20+5-30 - (0,2 20% +0,1- 2030 + 0,05 - 30%) =185.

Wtak, 4ToOBI IIpYU 3aJaHHBIX LIEHAX [P, U P, HOJYyYUTh HAUOONBIIYIO
npuObLIb, HYXHO Mpou3BecT 20 eAUHMI] TOBapa nepBoro Buaa u 30 enuHuIl
TOBapa BTOPOTO BHJIA.

2. IlpenenbHast CTOMMOCTh TOBapa IEpBOro BuAa paBHa P, =11, a npenenpHble
U3JIEp)KKKM Ha ero mnpousBoactBo cocrapmsitor  0,4-20+0,1-30=11.
[IpenenbHast 1leHa Ha TOBap BTOPOrOo BHUJA paBHa P, =5, a 3aTpaThl Ha
npou3BojictBo 3Toro ToBapa - 0,1-20+0,1-30=5. Takum oOpaszom, 1o

JBYM BHJaM TOBapOB WX NpPEAEIbHAsl II€HA COBHANACT C IPEACIbHBIMU
3aTparaMy Ha UX MPOU3BOJICTBO.

3aganue /. p, =5 p,=12, K=540, m=3.
Penienue.
CunraeMm, 4TO BEIWYUHBI X, Y, p1, P2, K BbIpaXeHbl B ONPEICIECHHBIX

enuauax. CoriiacHo AaHHBIX 3aJ1a4l (PYHKIHUS MTOJIE3HOCTH MPUMET BH/T
35 12 5 2

F(x,y) = x5+12+1 . y5+12+1 — 46 .y 3
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ITo YCJIOBHIO X U Y - 3TO KOJIMYECTBA TOBAPOB COOTBECTCTBEHHO IIEPBOTO

¥ BTOPOTO BUJIOB, B KOTOPBIX HYXJIaeTcs notpedoutens. OOmas CTOUMOCTh ATHUX
TOBapoOB paBHa P,-X+ P, y=5X+12y. B cwily orpaHu4eHHOCTH OrOAXKETa

HOTpC6I/IT€J'I$I BECIIMYUHOU K ) JOJIKHO BBITIOJIHATHCA HCPaBCHCTBO
5X+12y <540 mpu x>0 u y >0.

OxoHYATEIPHO MaTeMAaTHYECKH 3a7ada (OPMYIHUPYETCS CIICAYIOIIUM
o0pa3oM: HY)KHO HaWTH HauOoJbIlIee 3HaYeHue GpyHkuu nojesnoctu F(X,Yy)B

3aMKHYTOW 00JIaCTH, ONPEAEIIEMON CUCTEMON OTpaHUYEHUI-HEPABEHCTB

9X +12y <540,
X>0;
y>0.

Ot orpannueHus 3anaroT Ha 1iockocth OXY TpeyronsHuk OAB, B
KOTOPOM U CJICIyeT UCKATh TOUKY HauOoubiero 3nadcHus Gynkmun F (X, y).

y

45

5x+12y =540
K

Haiinem crammonapuyto Touky ¢pyakmuu F(X,Y).
5 1 2 5 5 1
F/=—x°%-y3 F ==xb.y 3.

- y v T3 y

OueBHIHO, YaCTHBIC MPOM3BOIHBIE Fy u F)', OJIHOBPEMEHHO HE MOTYT

o0paTuThCs B HYJb. 3HA4YUT, (YHKIMS TOJIE3HOCTH BOOOIIE HE HMEET
cTanMoHapHbIX TodeK. [loaTromy Haubosbiiee 3HaueHHe QyHKIUA F  MoxeT
OPUHATH TOJIbKO Ha Tpanuue TpeyronbHuka OAB. B kaxmoit Touke oTpeska
OA, nmns xoroporoX=0u 0<y<45, a paBHO, Kak U Uil OTpe3Ka
OB(y=0,0<x<108), ¢yHKuus IMOJE3HOCTH MPHHUMAET HAUMECHbBIIIEE
3Ha4YeHue, paBHoe HyJ0. Crtanmo ObITh, HamOosiblliee 3HAUeHHE (yHKIUU F
nocruraercs Ha rpanune AB, T.e. Ha mnpsmoit 5X+12y =540, npuuem
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0<x<108. Ha mpsamoit AB ¢yHKUUS MOJE3HOCTH €CTh (DYHKIUS OJHOU
IIEPEMEHHOU

2 2 5 2

j:” = 12 3 .x6(540-5x)3,

5
12

JUI KOTOPOU

2 10

_2 _1 2 s _1
F/(x)=12 3(2« *(540-5%)° - =~ x¢(540-5x) 3):

. 1
=12 3.x ®(540-5x) 3(%(540—5x)—%x]:

2 1 2 1 1

1
:%12 5.X ©(540—5x) 3-(540—5x—4x):%-12 5.X 5(540—-5x) °(60—X).

Otcrona ciemnyer, 4To KpuTuueckas Touka pynkiuu F(X) Haxomutcs w3
ypaBHeHus: 60 — x =0, T.e. X=60.
Torma

20.

y_540—5-60_240_
12 12
WNtak, B JMaHHOW MOJEIM ONTHUMAalbHBIM cOpoc Ha o0a Buaa TOBapa
onpenensiercss 3HaueHussiMu X =60, Yy=20. [lpu >Tux 3HAUeHUAX GYHKIHS
MOJIE3HOCTHU UMEET HauOoJIbIlIee 3HaAUYCHUE, PABHOE

5 2

Frax = 60° - 20° ~ 30,324 -7,368 = 223,427.

3aganmne 8.

X 1 2 3 4 5 6 7
Y (ycn.em) | 13,36 | 1517 ]16,35|16,90 |18,48 20,02 |21,34

Pemenue. Cucrema JJIs1 OIPEeZICIICHUS IMapaMETpOB a U b umeer BU

a-2x2+b2x:2xy, ™
a-) x+b-n=>y.
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CocTaBuUM pacyeTHYIO TaOIHILY:

X 1 2 3 4 5 6 / 28,00
y 13,39 | 15,17 | 16,35 | 16,90 | 18,48 |20,02 |21,34 |121,65
x 2 1 4 9 16 25 36 49 140,00
Xy 113,39 130,34 |49,05/67,60]924 |120,12 149,38 |522,28

Cucrema (*), TakuM 00pa3oM, 3aIMIIETCS

140,00a + 28,00b = 522,28, . a=127,
28,00a + 7,00b =121,65 b=12,28.

OkoHYATEeNIBbHO, POCT TMPOAYKIMH 33 CEMUJIETKY XapaKTepHU3yeTCs
JUHEWHOU 3aBUCHMOCTRIO Y =127X +12,28.

OOBeM BbIITyCKa IPOAYKIUH 3a BOCbMOM rox Yg =1,27 -8 +12,28 = 22,44 .
Cnenaem ueprex: B cucreme koopauaat XOY m3obpaxaem Touku (Xj, Yi)

¥ TIpoBoAMM JinHUIO Y =1,27X +12,28.

y

22

21 y

20 .

19

18

17—

16

15

14 - *

0 1 2 3 4 5 6 7 8 X

ExxeromHo  o0beM  TPOW3BOJCTBA  IPOMBIIUICHHOHW  MPOAYKITUH
yBEJIMYMBAETCA B cpeaHeM Ha 1,27( y.e.).
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1. MHTerpajs B 3KOHOMHKE

PaccMOTpUM HECKOJIBKO MPOCTEHINMNX SKOHOMHYECKHX 3ajay, PEHICHHE
KOTOPBIX CBA3aHO C IMOHATHEM HHTErpaa.
1. TIpemmomoxkum, uto cama mnpousBojcTBeHHas ¢QyHkus T (X)

HEHM3BECTHA, HO U3BeCTHA ee npezenbHas BenmuunHa M f (X) = f'(x). Torna npu
ycioBuu HenpepbiBHOCTH f'(X) cripaBeiMBO paBEHCTBO

f(x):jM f (x)dx+C, (*)

rae C — noCTOsIHHAs HHTETPUPOBAHHSI.
Ilpumep. DyHKUHS TPEAECNBHBIX H3IEPKEK HEKOTOPOrO MPEANPUATHS

umeer Bux MC(q) =60—-0,04q+0,003q°. Haiitn GyHKIHIO H31EpHKEK, €ClH
usnepxku mpousBoacTBa ( =100 eguaum npoaykiuu coctaisroT 7000 y.e.
Pewenue. ITpumensis paBenctBo (*), HaX0UM

C(q) = [MC(q)dq = [ (600,049 +0,003q") dg = 60q —0,02q° +0,001g* + A.
[TocrossHHyr0 mHTErpUpoBanus A Haiinem u3 yciosus C(100)=7000:

A+60-100-0,02-100% +0,001-100° = 7000 = A =200.
OxoHyaTenbHO (GYHKIIHS U3EPKEK 3aMUIIETCS B BUE
C(q) =60qg —0,02¢° +0,0019° + 200.

3amMeTuM, 4TO B JAHHOM ciiy4yae (PUKCUpPOBaHHBIE (IOCTOSTHHBIE) U3AEPIKKU
coctapisoT 200 y.e.
2. Iycte 1(t) - cxopocth u3MeHeHus uHBecTHimi, K(t) - kamurain
NpeAnpusiTus, T.€.
d K(t)

="

Toma [MpUpamCHUC KalluTajla 3a IICpUuoa BpPpCMCHHU OT tl a0 tz MOKHO

HAWUTU U3 PaBCHCTBA
ty

AK:jl(t)dt.

t

3. Ilyctp m3BectHa yHkmus t=t(X), omuchBaronias U3MEHEHHUE 3aTpaT

BpeMEHM { Ha M3rOTOBJIICHUE H3ZENHUS B 3aBUCHMOCTH OT CTEIIEHH OCBOCHUS
IIPOU3BOJICTBA, X - INOPSAAKOBBIM HOMEp m3aenus B naptuu. CpenHee Bpems,
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3aTpa4yeHHOE HA U3rOTOBICHUE OJHOIO U3JEIUA B IIEPUOJ OCBOCHHUS OT X; 0 X,
U3JICNIUIA, HAXOIUTCS 10 hopMyIie
1

t —t=—2 [teodx 1.1
e L (L1

1 %

B xauectBe (yHKIHE t(X) 0OBIYHO MCHONB3YIOT (yHKIMIO t(X)=aXx ",
a>0, 0<b<l. I'paduk 3T0# PyHKIMH HA3BIBAIOT KPUBOI OOYUCHHUSI.
4. 3ajgaya JTUCKOHTUPOBAHU: ONpEAEICHUE HAyaJIbHOM CyMMBI S, 1O ee

KOHEYHOM BeJMYMHE S,, NMOJy4yeHHOW uepe3 BpeMs U (JIeT) mpu To0BOM
nporeHTe (MpoueHTHO! cTaBke) P . [Ipu HempepbIBHOM HAYMCICHUU MPOLEHTA
S, =S,e'", rme i=p/100 - ynenpHas MpOlEHTHAs CTaBKa (GaHKOBCKas HOpMa
nporenta). Torma S,=S,-e"'. Bennmuuna S, -e'' HaspIBaeTCA NpPUBEIEHHOI
CTOMMOCTBIO BEJIMYMHBI S, K HACTOALIEMY MOMEHTY BPEMEHU U YHCIECHHO

paBHa BKJIaly, KOTOpBIH HYXHO BJIOXHUTh B OaHK B HAcCTOSIIUII MOMEHT
BpeMEHH, 4ToObI 4yepe3 t yieT oH cran paBHbIM S,. Eciu cymma S, saBnsercs

¢yukuuei Bpemenu f (t), To auCKOHTHpOBaHHAs (HadalabHAs, COBPEMEHHAs)
cyMMa paBHa

S, =[f()edt. (1.2)

o'—,r—r

Ora 3amaya  BCTpEYaeTcss MpPU  ONPENCTICHUH  HKOHOMHUYECKOM
3¢ (HEKTUBHOCTH KAMUTATbHBIX BIOKECHHM.

Ilpumep. BbMUCINTH IUCKOHTUPOBAHHYID CyMMy 3a U et mpu
IPOIEHTHON CTaBKe P, €CIIH KalMTAJIOBIOKEHUS 32 3TO BpEMsI H3MEHSIIOTCS T10

muneitHoMy 3akony K, = f (t)=K,(1+kt), rne K, - nauanpubie (6a3oBble)

KaIUTAJIOBIOKEHHS, K - ©KEroaHas A0 UX YBEINICHUS.
Pewenue. Bocnonbszyemcs paBeHcTBoM (1.2) U, NPUMEHHB METOJ
WHTETPUPOBAHUS 110 YACTSM, MTOTYUYUM

u=1+kt, du=kdt,

t
Ky = | K@+kt)e™'dt= . 1 . |=
! dv=e"dt, v=—Tet

t

1+kt

1+kt . 1 k
et 4 =——e

. s w2
| [

:KO —_ .eiit

+5je“dt-—K -
iY 0

0



Tak, wampumep, mnpum mnpoueHTHOW craBke pP=10% (i1=0,1) u npm
CKErOJTHOM YBEIMYCHHH KamuTanonioxeHuit Ha 15 % (k =0,15) nomyuaem,
YTO 3a [ATh JIET IUCKOHTHAs CyMMa paBHa
1 1 0,15 1 0,15

+——= |- 1+0,15-5+—— |e** | =5,29K,,

Ky = Ko| =
01" 01) 01 0,1

B TO BpEMS Kak CyMMa €)KErOJHBIX KAalHMTAJIOBIOKEHUN 3a 3TOT IEPUOA
cocraBut 1,75K,. 3Hauut, [uId MONMy4eHHUs] OJUHAKOBOW HapallleHHON CyMMBI

4epes IATh JIET €KErolHble KanuTanosioxkeHus oT K, no 1, 75K, paBHOCHIBHBI
OJTHOBPEMEHHBIM MEPBOHAYAIBHBIM BIOXKEHHUAM Ha BenMuuHy 5,29K, mpu Toi
e, HAUHUCIIIeMON HEMPEPBIBHO, MPOIeHTHOM cTaBke P =10%.

5. KoaddummenT HepaBHOMEpPHOCTH pacmpenencHus noxona (kKoddduimeHt
Jxuaan). Paccmorpum dynkmuio Y= f (X), rme Yy - A0S COBOKYITHOTO

J0X0J1a, MojJy4aeMasl 4acThlo X HauboJiee HM3KO OIJIaYMBACMOI0 HaCEJICHUS.
Hanpumep, y(0,9) =0,7 o3nauaet, yto 90 % Hanbosee HU3KO OIUTAYUBAEMOTO
y HaCeJICHUs MOJIyYaroT 70 %
COBOKYITHOI'O JI0X0/1a. ITo
IIPE/IITOJIOKEHUIO OUYEBHTHO, YTO

1 B 0<x<1,0<y<l y<x

Cunraem, yto Y(0)=0, T.e. uTOo HeET

HACEJICHUsI C HYJEBBIM JOXOAOM H
BECh  JIOXOJ  IIOJy4aeTrcs  BCEW
COBOKYIIHOCTBIO  HAceJeHus,  T.C.
y=f(X)| A y() =1. I'padpux ¢ynkuum Yy = f (X)
Ha3bIBaeTcs KpuBou JlopeHia.

@) 1 X

Ecmm Obl pacnpenencHue JTOXOMOB ObUIO coBepiieHHBIM, TO 15 %
HaceJeHus moyydmi Os1 15 % coBokymHoro aoxona, 30 % nacenenus — 30 %
0X0J1a ¥ T.J. B 3TOM ciydae KpuBOH pacrpeeieHus 10X010B Oblta Obl psMast
y=X. OTKIOHEHHE peaTbHOr0 pacHpeeICHUsT TO0XOJA0B OT HACATHHOTO

u3MepsieTcs OTHOILIeHWeM L miomaaum Mexay npsMoil Y =X H KpUBOM
Jlopenna y = f (X) x miomanu, orpaHnYeHHOM NpssiMbiMu Y = X, X=1u y =0,
T.€. OTHOIIEHHEM 3alITPUXOBAHHOM HAa pPUCYHKE IUIOWAAM K IUIOLIAAH
tpeyroabHuka OAB. Scno, uro 0<L<1, a 3nauenue L =0 orBeyaer

COBEpIIEHHOMY pactnpenesieHnio 10x0a0B. Koaddunment L Ha3pIBaloT Takxke
ko3¢ purentom JHKuHHU.
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6. Bemrpeim nmotpedureneid U mocraBmmkoB. [lyctes p= f (q) - dynkuus

cripoca D Ha HexoTOpbIil TOBap 1 P =@ (q) - QYHKIHS NPEATOKESHHUS S HA ITOT
ToBap, (Q,, P,) - Touka pwiHO4WHOro paBHoBecwsa. Dymkumu f(q) u @(Q)
CUMTAEM HENPEPHIBHBIMHU HAa OTPE3KE [O;qO ]

HekoTopsle nmoTpeduTenn MOryT 3aIulaTUTh 3a TOBap LieHy P > p,. Toraa
BBIMIPBILI IOTPEOUTENIEH OT YCTAHOBJICHHOM LIEHBI P, OyIeT paBeH

Go fo
C = [ (f(a)- po)da=] f (a)da— pd, (£.3)
0 0
BbIUrphIll MOCTaBIIMKOB MPU 3TOM OyAeT
o o
P= [ (P, - () dg =p,, — [ (a)dq (1.4)
0 0
P4 S:p=e(Q) TakuMm  00pa3oM, T'€OMETPUUYECKU
BBIUTPBIII TOTPEOUTENCH paBeH IUIOIA/IH,
Py 4 ( (9o Py) 3aKJIIOUCHHOM MEXay KpuBo# cripoca D u
IpsMON P = P,, @ BEIMTPBILI IOCTABIINKOB
i Dip=1(q) paBen miomany, 3aKIOYCHHON MeEXITy
i R OpsIMOM P = P, U KPUBOH NPEIUIOKEHUS S.
O do q

7. TlorpeOutenbckas peHTa. PaccMOTpHM OJHOTOBApHBIA PBIHOK C
dynkImei cripoca = D (p), BeIpaxkarolieil 3aBUCHMOCTh MEXTy IICHOH ToBapa

P W CcOpocoM Ha HEro (@ B YCIOBUAX IMOJHOM KOHKYPEHIMU MEXKIY
norpedurensmu. [lpennmonoxum, uro ¢yakuus D (p) HempepbiBHA u
MOHOTOHHO yObIBaeT. Tornma cymecTByer obparHas gynkxmus D™ :p=D"(q),
rie P - 1eHa ToBapa, MpU KOTOPOW moTpeduTeneM OyIaeT KyIIeHO ( €IUHUI]

JTOTO TOBApa.
[Iycte HekoTOpass (¢upma SBISETCS MOHOIIOJIMCTOM TOBapa W,
CJIEIOBATENIbHO, OHA Ha3HayaeT ero ueHy. UtoOsl nponate Q enuHun ToBapa,

OHA JOKHAa HasHauuTh Leny P=D7(Q). Ilpeanonoxum, uyto Qupma

Ha3HAYaeT HauanbHylo leHy P, =D '(q,) u npojgaeT Takum 06pa3oM G, eIMHHIL
toBapa (p, > P). Ecnu ¢upma 3axoder nmpoxats eme AQ eAWHUI, el MPUAETCS

CHU3UTH HeHy g0 P,=D7'(q,), uTo6bl HpuBIeds MOTpeOHUTENei, TOTOBBIX
KyIHUTh TOBAap IO LIEHE [),, HO HE UMEIOIUX BO3MOXHOCTH IPUOOPECTH €ro 1o

nene p,. Tak, cHmxas mocrenenno neny no P=D7(Q), dupma BoBIeKkaer
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HOBBIE TPYNIbl MOTpEOUTENIed M B HMTOre MPOJAET TOBap B KoymyecTBe Q.
CymMapHas BeIpydka (pUpMbl pu 3TOM OyAET paBHA

Q
R:jD-l(q)dq.

Ecmm xe ¢upma cpasy HaszHauwaeT meHy P, To oHa mpomaeT Q eguHUIY
TOBapa, U BbIpyuka ee Oyaer paBHa P-Q. Pasnoctb R—-P-Q paBna

KOJIMYECTBY JICHET, COKOHOMJICHHBIX MOTPEOUTENSIMA B COBOKYIHOCTH IIpH
3aMEeHe TIEepPBOTO HA3HAUYEHHsS] II€H BTOPbIM. JTa Pa3HOCTh HA3bIBAETCS
NOTPEOUTETHCKON PEHTOM.

Hrak, BeanunHa

Q
[D*(@)da-P-Q (1.5)

P4 XapaKTEpU3yeT KOJIMYECTBO JICHET,
COKOHOMJIEHHOE MOTPEOUTENSIMU B
COBOKYNHOCTU MpPU MOKYIIKE HWMH
Q enunwMIl TOBapa 1o 1exHe P.
I'eomerpuuecku
NoTpeOuTeNbCKas pEHTAa paBHA
I0AAN (PUTYPBI, OTPAaHUYEHHOM

rpadukom GyHKIIUK P = D(q),
O Q q OCBIO OpIHMHAT M IpsiMoil P=P.

[IpemocraBisieM YWTATENIO CAMOCTOSITEIIBHO CPaBHUTH IMPAaBYIO 4YacTb
dbopmysl (1.3) u Benuuuny (1.5).

2. llpumenenue nupPpepeHUNAIbHBIX YPABHEHU I

1. DnactuuHocTh W dyHKIUA cnpoca. Eciaum u3BeCTHA 31aCTHYHOCTH
CIpoca, TO MOXXHO HalTH (PYHKITHIO CITpoca.
Ilpumep. DMacTUUHOCTH CHpPOCa 7} TMOCTOSHHA MPHU JIFOOBIX 3HAYCHUSX

neHsl p. Haittu Gpynkiuto crpoca.
Pewenue. 1o onpeneneHunto >7aCTUMHOCTA UMEEM ypaBHEHUE

_p dg

n= :
q dp
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Paznenss nepeMeHHbIe, N10JyYUM

orkyma n7ln| p|=In|q|+InC = p"=Cq.

st onpenieneHusl MOCTOSIHHOM MHTErPUPOBAHUSl HYXHA JOMOJHUTEIbHAS
uHpOopMaIusl.

2. OYHKIIUY CIIPOCca U MPEIOKEHU. PaccMOTpuM clieyronue cirydan:

Cnyuau 1. (monens DBaHca). [Ipennonoxxum, 4To Ha OTHOTOBAPHOM PBHIHKE
CIpPOC U MPEJI0KEHUE HA HEKOTOPBII TOBAp 3aBUCST UCKIIOYUTEIBHO OT LEHBI
ITOTO TOBapa M SBISIOTCA JIMHEHHBIMU (QyHKOusMU 1eHel P = p(t):

D=a,-ap, S=b,+bp, rae a,, a,b,,b, - monoxurenvHbIe neiicTBUTENLHBIC
gyrcna. bygem cunrtate, 9to: 1) Ha pHIHKE MPU HYJIEBOH LIEHE CIIPOC MPEBHIMIAET
HpeUIoKeHne (ToBap jKenareneH), T.e. a, >b,; 2) yBenuueHue 1meHsl Ha AP

IpsSIMO  MPONMOPIIMOHAIBHO TPEBBIIICHUIO CIpoca HaJ MPEIJI0KCHUEM H
JIMTeNbHOCTH At »sTOoro  mpeBblieHust  (yciioBue  OBaHca), T.C.

Ap=k(D-S)At, tne k>0 - koaddumeHT npornopuroHAILHOCTH. Torma

3aBUCUMOCTD U3MCHECHUS I[EHBI oT BpEMEHU MOJICTIUPYETCS
muddepeHnnanTsHbBIM YpaBHEHUEM

dp

¢~ k((@a+b)p-(a-1)) (2.1)

C HaYaJbHBIMU YCIOBHAMH: P = P, npu t=0.
Haiinem paBHOBecHyro 1ieHy u3 ycnoBus D=S: a,—ap=Db,+bp,
OTKyJia
«_ 8, —D S
&+
N3  ypaBHenuss (2.1) HaxXogMM  €ro  CTAllMOHAPHYIO  TOYKY:
(a,+b)p-(a,—b,) =0, T.e. p=p". Pasneaum B HeM NepeMeHHbIE, TTONYYUM

p 0.

dp =—-kdt wmu dp*z—k(a1+b1)dl.
(a,+b) p—(a; —by) p-p
CnenoBartesbHO,

J. d p* :_k(a1+b1)t+|nc, p: p*_i_ce*k(afrbl)t'
pP-p

ITo HayanbHBIM JaHHBIM HaxoquM C: p,=p +C; C=p,—p .
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OxoHYaTEeIbHO 3aKOH M3MCHEHUS CHLI HA PBIHKE UMECT BU/I:

p=p"+(p,—p")e ", (2.2)

Eciu t — 4w, 10 u3 (2.2)
Po cremyer, 4to pP—p . D10
3HAYWUT, YTO HMMEET  MECTO
YCTOWYUBOCTD IIEHBI: C TCUCHUEM
BpEMECHM IIGHa Ha  PBHIHKE
p CTaOMIU3HPYETCS OKOJIO

PaBHOBECHOM IIEHBI P .

v

Canyuau 2. Tlpeanonoxum Tenepb, 4YTo GYyHKIUUA CIPOCa U MPEIJIOKEHUS
3aBUCAT HE TOJILKO OT ILIEHBI TOBapa, HO U OT TEHJEHUUHU LIEHOOOpa30BaAHUS
(M3MEHEHUS LICHBI):

dp dp
D=a,-ap-a—, S=b,+bp+b,—.
d — P —a qt b +b,p 2 4t
roe a,>b, >0, a,>0, a,>0, b >0, b,>0. B aToM ciryuae 3aKkoH W3MEHEHUS

paBHOBeCHOﬁ ICHBI OITUCBIBACTCS YPABHCHUCM

—ap- azoI P =b, +bp+h, c;—f

dt

¢ HavasbHBIM ycnoBueM P (0) = p,. 3ammcas 3To ypaBHEHHE B BHIC

(3 +0,) 5B =~((+5) P~ (3 -1).

yOexaeMcs B TOM, 4TO OHO €CTh ypaBHEeHHe Buaa (2.1).
Cnyuau 3. Tlycte pynkmum cnpoca D u mpeqmoxenus S 3aBUCAT OT IICHBI
TOBapa, TCHICHIINU 1IEHO00Pa30BaHUS U OT TEMIIOB HU3MEHCHHUSI IICHBI:

2 2
D=a,-ap—-a,— d a3 , S:bo+b1p+b2d—p+b3d—g.
dt dt
3nece a,>b,>0,b,>a,>0, & >0, a,>0, b >0, b,>0. Tpebyercs
YCTAHOBUTD 3aBUCUMOCTDb paBHOBCCHOﬁ LCHBI OT BPECMCHU.
N3 ycnoBus paBeHCTBa cIpoca M HPEIJIOKEHUS NOTydaeM JIMHEHHOe

HeoAHOpoHOE  auddepeHmanbHOoe  ypaBHEHHUE  BTOPOTO  MOpSIKA  C
NOCTOSIHHBIMU KO3 pUIIieHTamu:

36



(by—a,)p"+ (b, +a,) p’'+(b,+a,)p=a,—h,. (2.3)

JlononHuTenbHbIE YCIOBUS JUIsl ypaBHeHHMs (2.3) MOryT 3amaBaThCs
pa3IMYHBIMH croco0aMu, a HMEHHO: JHOO B BHJE HAYAJIbHBIX YCIOBUH

p(0)=p, p'O)= pol, 100 B BU/JIC CMEIIaHHOM 3a1a4u
p(0)=p,, D (0)=D, mmt p(0)=py S (0)=S,.
VpasHenue (2.3) UMeET YaCTHOE pelieHue P, = P = Z;Ef > 0.
_+_

[lena p Ha3bIBaeTCs yCTAaHOBHBIICHUCS IIeHOM. J[7si OThICKaHUs 0OIIETo
pEeLIEHNs COOTBETCTBYIOIIETO OJJHOPOJAHOTO YPABHEHUS

(b,—a,)p"+(b,+a,)p'+(b+a,)p=0 (2.4)
COCTaBUM XapaKTepI/ICTH‘-IeCKOG ypaBHeHHe
(b,—a,)A% +(b,+a,)A+b +a,=0 (2.5)

Ecnu IUCKpUMHMHAHT KBagpaTHOro ypaBHeHHUs (2.5) oTpuuareneH, T.e.
ecmn (b, + a2)2 —4(b +a))(b;—a,)’<0, 10 OHO MMeeT mHapy KOMILIEKCHO
CONPsDKEHHBIX KopHe A=a = fi, npuiem « <0. CnemoBatenbHo, oOIiee
penieHre ypaBHeHUs (2.4) 3anuiiercs

p=e"(C,cos Bt +C,sin Bt), a<0,
a o01ee perneHne HeoTHOPOTHOTO YpaBHEeHUS (2.3) OyIeT UMETh BUT

p(t)=p +e”(C,cos ft+C,sin ft), a<O0. (2.6)

13 pasenctsa (2.6) crexyert, uto p(t) — p  mpu t — +00. DTO 3HAYUT YTO
BCE MHTErpajibHble KpUBBIE ypaBHEHUS (2.3) HMEIOT TOPU30HTAJIbHYIO
acumnToty P = p . Takum o6paszom, npu koukpeTHbIX C, u C, LleHa Ha PhIHKE
OyJeT CTpPEeMHUTHCS K YCTAHOBJICHHUIO C KOJICOAHUSIMU OKOJIO YCTaHOBUBIIEHCS
IEHBI P, IPUYeM aMIUIATY/Aa STHX KOJIeOaHHil 3aTyXaeT cO BPEMEHEM.

Hakonen, eciu  ypaBHenue  (2.5) wuMeeT  KpaTHbIA  KOpEHb
A= —(b2 + az)/ (b3 — a3), TO obmIee pemicHue (2.3) OyaeT UMETh BH]

p(t)=p +e*(C,+C,t), 1<0.

U B 5>ToM ciydae pemieHue ycroiumpo: P(t)—> p  mpu t—>+0o, HO

npubnmwkenne 1eHsl P(t) K yCTaHOBUBIICHCS IIeHe P He OyIeT HOCHUTH
KoJe0aTeNnbHbIN XapakTep.

37



3agaHus 1JI9 aTTeCTAMOHHOMN PadoThI 0 TeMe
«HeomnmpenejgeHHbIN U ONpeIeIeHHbIN HHTEIPAJIbL.

A depenuuaabubie ypaBHEHU»

3adanue 1. HaliTu UHTETpAIbI

o1 -arcsinx—ZdX - dx
| 1-x° | I xa/3x+1°
1-2 .
02. X_dx, XX+ 20dX;
4 —x? :
03 edx _dx .
| Te¥+6er+9 Y 2x+3+3
(e d x -/xd x
04. e 4 x)—=, .
(" +x) 7 Yxdx.
05 cos xd x ( dx ;
' 9—sin®x ) \/(x+2)3—4\/x+2
06 4x°d x - dx
T3 I x\3x+4
07 -\3/6+|nXdX d x _
7 X ’ JJ2x-1-42x-1"
- dx .
08 | ) ostxfirtgx J(x=3)Vx—d4dx;
_dx dx _
09. 1. x(4—|n2x)’ S5 0vi—x’
\/x—1+1)dx
10. 3x*X —2c0os X +1)sin xdx, ( :
j( ) ‘[\/x—l(x+3+4\/x—1)
11 e'd x ‘\/X+2dX_
| e -5 Y x+2+2]
dx
2 |fontod)dore, [
xIn(1+x) f(x+1)dx
13. (X+2)ax.
1+ X° dx, Y XX =2
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dx

5 d X (+/4x=5 -3)dx
" | Y xcos?(3+Inx)’ | M(4x+1)’
. . (Vx+1+2)dx
16. (cos(3+ lj + xjd—)z( ( )
) X X (x+1) +/x+1
. (6x—5)d x dx .
" '2\/3x2—5x+4’ \/;(l+3/§)
. ) . dx .
18. .(3\/1+3cosx—2)smxdx, ] M(x+8—4M)’
19 ‘(e_XZ_ 22 jxdx, .(2+\/2x+1)dx;
' X"+9 Jox+1+42x+1
20 [3X =4 g . > !
' Jyx2igq '33/?(3/?+2§/§+1)
’1 NG (1+ 6x3) | 2dx ;
' .[ x® 116 dx, ) \3/X+1(@3/(X+1)2 —3)
cos X dx
22, ; > (Vx+3 -1,
(sinx+3) I 1
23 SIn°(x+1) “X+§/?+2§/§dx_
| I X+1 dx. : X(1+§/§) ’
” .[ dx e 3V2x+3dx |
' sinzx\/3+ctgzx | T+ /(2x+3)3 '
C_ Gty 2 3
25. | [2=019X gy P2 g
cos’ X LT
32 3 . _2_3/y_
X X—3
57 4x -2 dx ( d x _
' 4-x2 ) mh/(2x+5)3
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-8 cos X dx I dx .

" | dsin?x-10sinx+25' 3+/X—6"
29, .'(eS‘“X+coszx) cos x dx, '[\/_(x+5+2\/_)
0. | e asde) vt

3aoanue 2 (01-15). @OyHkumss OpeaeabHOr0  AOX0Ja  HEKOTOPOI'O
npemnpuatus nmeer Bug MR(Q)=a—bg—-cq® (ycn. en.), rme ( — o6beM
BbIIycKa npoaykuuu. HalTu ¢GyHKUMIO [0X0lla WM ypaBHEHHME cIlpoca Ha

MPOAYKITHUIO.
JlaHHBIC K 3a7a4e B3STh U3 TAOIHUIIHI 8.

Taoauna 8

Bap. 01 02 03 04 05 06 07
a 55 50 54 60 65 70 68

b 0,04 0,02 0,06 0,03 0,05 0,08 0,02

C 0,003 0,006 0,009 0,012 0,003 0,003 0,006
08 09 10 11 12 13 14 15
62 53 72 58 52 45 67 75

0,04 0,10 0,12 0,05 0,06 0,07 0,08 0,03

0,012 0,015 0,009 0,006 0,018 0,021 0,021 0,024

3aoanue 2 (16-30). Jlana ¢yHKOHMS TPEOeTIbHOW  CKIOHHOCTH K

1
Jay+b
Haiitu dynkuuio norpebienus, eciyu noTpedaeHne paBHo N Mipa. pyo., Koraa

JIOXOJI PABEH HYJIIO.
JlaHHBIE K 3a7a4e B3ATh U3 TaOJIHIIBI 9.

notpebnenuto crpansl: MC (y) = + M, T71€ y — HAIIMOHAJBHBIN JTI0XO/.

Tadoauma 9
Bap. 16 17 18 19 20 21 22
a 3 5 10 8 2 6 5
b 7,29 4 12,25 9 5,29 3,24 16
m 0,4 0,5 0,6 0,3 0,8 0,7 0,2
n 6 8 10 5 10 9 12
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IIpoaoxenue TadaunbI 9

23 24 25 26 27 28 29 30
8 3 2 10 2 8 5 4
10,24 5,76 6,25 12,25 1 4 1,25 6,76
0,4 0,3 0,1 0,6 0,3 0,5 0,4 0,1
11 8 7 13 12 11 9 15
3aoanue 3 (01-15). Pacnpenenenue goxoma B HEKOTOPOW  CTpaHe

ompenensercs kpuBoii JlopeHma Y =ax’+bx, rue

Y — J0J1 COBOKYITHOTO

A0xX0Ja, IojJdy4dacMasa 4aCTblO X HU3KO OINIAYMBACMOI'0 HACCIICHU:. KaKYIO 9aCTb

A0X0Ja MOJy4daroT

D %

HaunboJiee

HU3KO OIIAYUBAE€MOro HaceaeHUs?

Boruucnuts k03¢ PUIIMEHT HEPaBHOMEPHOCTH PACHPENCIICHHUS] COBOKYITHOTO
noxonaa (ko3 uiueHT JKuHHn).
JlaHHBIC K 3aJ]aHHIO B3STh U3 TaOaumbl 10.

Taoauma 10
Bap. 01 02 03 04 05 06 07
a 0,87 0,96 0,78 0,68 0,91 0,85 0,95
b 0,13 0,04 0,22 0,32 0,09 0,15 0,05
p % 6 12 7 5 10 8 13
08 09 10 11 12 13 14 15
0,74 0,76 0,83 0,92 0,86 0,88 0,89 0,93
0,26 0,24 0,17 0,08 0,14 0,12 0,11 0,07
9 11 6 14 7 6 10 12

3aoanue 3 (16-30). 3akoHbI cripoca U IPEII0KCSHUSI Ha TOBAp UMEIOT BU/T

D: p=a-bg?,

S: p=mg°+ng+Kk,

rae ( — KoJau4ecTBo ToBapa. HaillTu BbIMIpHIIT MOTpeOUTENEe U MOCTABIIMKOB
IIPY YCTaHOBJICHUU PBIHOYHOI'O PABHOBECHS.

JlaHHBIC K 3a7a4e B3SATh U3 TaOIuIe! 11.

Taoauma 11
Bap. 16 17 18 19 20 21 22
a 55 96 53 63 81 85 110
b 0,7 0,6 0,3 0,8 1,8 0,5 0,4
m 0,3 0,9 0,2 1,2 1,2 1 1,6
n 1 7,5 15 3 5 15 9
k 40 42 33 36 39 22 15
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IIponosxenue Tadaunsb 11

23 24 25 26 27 28 29 30
48 93 139 97 83 /8 87 39
0,1 0,2 1 1 0,9 0,3 0,3 0,5
0,4 0,8 1 2 1,1 1,2 0,5 0,5
2 0,5 3 2 6 3 4 2,5
32 25 20 41 27 42 47 30

3aoanue 4 (01-15). Jloxoa OT WHBECTHIIMHA B HEKOTOPOE MPOU3BOICTBO
paBeH HyJIO B TCUEHUE MEPBLIX t, JIET, a 3aTeM U3MEHSETCs 110 3aKOHY

R(t) = Ae ™ "™ (yem en.),

rae t — Bpemsa B rogax. HaWtu cpegHee 3HadueHME N0XOAAa OT MHBECTULIMU B
TE€YEHUE IepPBBIX 1 JIET.

JlaHHBIC K 3a7a4€ B3SITh U3 TaOIUIBI 12.

Taoaunuma 12
Bap. 01 02 03 04 05 06 07
A, 40 66 50 48 45 70 35
k 0,2 0,3 0,4 0,25 0,15 0,35 0,28
t 1 15 1 1 15 1 15
T 5 6 6 5 4 5 4
08 09 10 11 12 13 14 15
52 48 42 44 54 100 36 45
0,26 0,32 0,21 0,22 0,18 0,8 0,12 0,18
1 1 15 15 1 1 1 15
5 6 4 5 3 4 6 5

3aoanue 4 (16-30). U3menenune 3aTparT BpeMeHH t Ha HM3rOTOBIICHHE
U3JIeNIisl B 3aBUCUMOCTU OT CTENEHU OCBOEHUS MPOU3BOJCTBA OMUCHIBACTCS

dysknmeii t=ax " +C (MHH.), THe a — 3aTpaThl BpPeMEHH Ha IepBOE H3JIeINe,

b — mokasarenp NPOM3BOACTBEHHOrO IIPOILECCa, X - IOPSIKOBBI HOMED
u3fenuss B mapTud, C - TOCTOsSIHHas BenuunHa. Hailtm cpegnee Bpewms,
3aTpayeHHOE HAa U3rOTOBJIEHUE OJHOIO U3/IEIUs B IIEPUOJ OCBOCHHUS OT X; 10 X,
15631 () 0505 8
JlaHHBIC K 3a7a4€ B3SITh U3 Ta0IUIbI 13.
Taoauna 13
Bap. 16 17 18 19 20 21 22
a 300 310 400 421 530 600 570
b 0,33 0,42 0,61 0,80 0,35 0,53 0,27
c 1 2 3 1 3 2 3
X 130 145 135 139 140 137 150
X, 142 159 152 150 155 152 162
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IIponosxenune Tadaunbl 13

23 24 25 26 27 28 29 30
380 450 475 560 630 520 360 650
0,34 0,71 0,25 0,43 0,38 0,47 0,55 0,63

1 4 1 4 3 1 3 2
160 131 148 170 160 145 135 150
173 146 160 181 175 160 150 170

3aoanue 5. OyHKIMA cIpoca Ha HEKOTOPBIM TOBap, MPOU3BOAMMOIO

o a
dupmoit MmoHomoucToM, umeeT Bua (=D (p)= |—-Db, roe p — nena Toapa,

Opyu KOTOpoM moTpedbuteneM OyIeT KyIJIeHO ( eIUHUI] STOTro TOBapa.
Boruuciauts noTpeOdUTENbCKYI0 PEHTY IPU YPOBHE MpoAaku ToBapa Q eauHMII.
JlaHHbIe K 3a7a4€ B34Th U3 TaOIUIBI 14.

Taoauna 14
Bap. 1 2 3 4 5 6 7 8 9 10
a 450 | 432 | 500 | 400 | 512 | 768 | 980 | 588 | 864 | 507
b 5 1 1 2 4 3 5 2 3 1
Q 10 11 9 8 12 13 9 12 9 12
Bap. 11 12 13 14 15 16 17 18 19 20
a 900 | 576 | 1536 | 867 | 784 | 676 | 512 | 578 | 845 | 676
b 2 4 6 3 3 4 1 2 5 5
Q 13 8 10 14 11 9 15 15 8 8
Bap. 21 22 23 24 25 26 27 28 29 30
a 1083 | 867 | 588 | 1296 | 1350 | 2166 | 2268 | 676 | 720 | 972
b 3 3 1 4 6 6 7 2 2 3
Q 16 14 13 14 9 13 11 11 10 15

3adanue 6. OnpenenuTh TUCKOHTHYIO CyMMY 3a t JIeT mpu MpOIEHTHOMN
CTaBKE p, €CJIM KAIMTaJOBIIOKCHUs (MHBECTHIIMH) HW3MCHSIOTCS I10 3aKOHY
K(t)=K,a+kt), rne K, - mnepBonadambHble (0a3bl) KaIUTAJIOBIOKEHUS

(Mapa.  py0.),
IIOJIy4Y€HHOMY pe3yJbTary.

JlaHHBIC K 3a7a4€ B3SITh U3 TaOIUIBI 15.

k — exeromnas jo0is uX npupocta. JlaTh TOSCHEHHUS

Tao6auna 15
Bap. 1 2 3 4 5 6 7 8 9 10
K, 20 25 30 10 15 35 40 28 42 32
k 0,05 | 0,08 | 0,083 | 0,04 | 0,09 | 0,055 | 0,06 | 0,075 | 0,065 | 0,088
p % 3 3 8 8 6 3 5 5 3 3
t 3 5 3 5 4 5 5 4 6 6
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IIpoxosxenue Tadaunbl 15

Bap. | 11 | 12 | 13 [ 14 [ 15 [ 16 | 17 [ 18 | 19 | 20
K, | 25 | 30 | 50 | 55 | 36 | 38 | 18 | 23 | 24 | 60
k 0,095 | 0,05 | 0,04 | 0,08 | 0,06 | 0,07 | 0,084 | 0,06 | 0,055 | 0,042

P% | 5 6 6 3 8 | 6 | 5 3| 5 | 3
t 3 6 7 6 3 | 5 | 10] 8 6 | 5

Bap. | 21 | 22 [ 23 [ 24 [ 25 [ 26 [ 27 [ 28 [ 29 | 30
K, | 52 | 35 | 30 | 28 | 18 | 45 | 40 | 10 | 12 | 25
k 0,063 | 0,072 | 0,081 | 0,054 | 0,051 | 0,062 | 0,045 | 0,08 0,07 | 0,085

P% | 8 | 4 | 5 3 3 | 5] 6 | 3] 5| 8
t 5 5 5 6 3 | 7 5 6 | 5 | 3

3aoanue 7. IIpouHTETpUPOBATH YPaBHEHUS

01. | 2x(4+y*)dx—y(9—x*)dy =0, y’—%y:xzsinZX;
02. | xy'—2(4+y?) =0, SinX-y' +CosX- Yy =/X;
- - ' 1 \/; 2
.| 2x(e”Y +5)dx+eYdy =0, ———vy=e"(1+3x");
03. | 2x(e™ +5) y 25 (1+3¢)
04. |e’(1+x?)y =2x(1+¢e’), '— ytgx = ;
( )y ( ) Y Y e x
05. | cos’y-Inxdx+x-sinydy =0, y’—3x2y:(1—2x)ex3;
06. | 2x 9—y2:y’(8+x2), Xy’ -2y = x*(cosx-1);
07. | (1+e*)ydy=e"dx, y'COSX— Y Sin X =6—3x%;
08. | (9+7cos®x)dx—cos’xdy =0, xy' =2y =X+ X;
09. (x2—4x+13)y’:x—2, Xy’ —3y =3-4x - Xx*;
2 2
10. | xdy—(1-+/x) dx=0, Y +2xy =(2x+3)e™;
11. | y'cosy+sin’y-e* =0, y — 22x y=x"+2;
X“+1
12. (x2+4)ydy—x2(y+1)dx:0, y'sinx—ycosx=7;
1 1
13. | 8(x-1)dy+(y+1)dx =0, ' — Sy =—— . g¥rclex.
(x=1)dy+(y+1) 1Y T st x
14. | xydx ++v1-x*dy =0, Y +2y=e+2;
1
15. |y N1-X2 =1+Y° "+ ytgx =———;
y -N1l-Xx" =14y, y+yuy oS X

44




16. (1+ezx)y2 y' =¢”, y'— yctgx =sinX;
17. (l+ex)y’=yex, y'+%-y:l—4lnx;
18. | sinycosxdy =cos ysinxdx, y' +4xy = oxe™
19. | y'ctgx+y=2, y' —COSX- y =e*sn*:
20. y':2xexz(l+ yz), (x2+3)y'+4xy:6;
21. | ctg x-cos® ydx+sin® xtg ydy, X’y +xy+1=0;
22. | "V dy=2xdx, (x+1)y' +y=x>+x*;
23. | 3e*sinydx—(e*~1)cosydy=0, | xy'~2y+x*=0;
24. | sinx-y'=y (cosx+3sin2x), X2y = 2xy +3;

d :
25. tgy-dx—ﬁzo, yX'+ X =4y +6Yy*;
26. | 2(xy+3x’y)dx =(2y* -1)dy, y'sin X — y COSX=2COSX :
27. | y'=(2y +1)tgx, yx' —2x = 2y*;
28. [1+(1+y')e’ =0, y =X(y'—xcosx);
29. | e*sinydx+ctgydy =0, X2y +3xy =X +1;
30. | x4+ y? dx—y~/9+x dy =0, Xy +4y=8x-2.

3aodanue 8. llpou3BoauTcs HEKOTOpass NPOAYKIUS W TMPOJAETCS Ha
KOHKYPEHTHOM pbIHKe M0 meHe pP=a-bqg, rme a >0, b>0,9=q(t) -
KOJIMYECTBO MPOAYKLIHUH, NMPOJAHHOW HA MOMEHT BpeMeHHU [. IlosydyeHHbIN Ha
TOT MOMEHT BpeMeHH noxoj coctaBuT R(t)= p-Q, gacte koTOporo, paBHas
| (t)=mpq, wuHBeCTHpyeTCS B TMPOM3BOACTBO IPH HOPME HMHBECTHUIIUN
m,0<m<l. B pe3ynprare pacmupeHusi MNPOU3BOJCTBA (MPEINOJIAracTCs
MOJIHAS peanu3alvs MPOU3BOAUMON TMPOAYKIIMH) OyAeT TMOIy4YeH MPUPOCT
JI0X0/1a, YacTh KOTOPOTO OISTh WHBECTUPYETCS MJIA PACHIMPEHUS BBITyCKa
NPOAYKIMU. ITO MPUBEAET K POCTY CKOPOCTH BBIMYCKa (aKCeIepauuu), Ipuiem
CKOPOCTH  BBHINIyCKa  MPOMOPIHOHATbHA  YBETUYCHUIO  HWHBECTHUIUNA  C
ko3¢ dunuenTom nponopuuonaneHoctu |, T.e. q'(t)=1-J(t), tne I - HOpMa
aKceJepaluH.

Tpebyercs:

a) COCTaBUTh nuddepeHanbHOe ypaBHEHHUE, SIBIISIOIICECS
MaTEMaTUYECKOM MOJIETbI0  pPOCTa  BBINYCKA MPOAYKIMH B  YCJIOBHSX
KOHKYPEHIIUH, TOJIOKUB K =1m.

0) HATM  pelnieHue TMOJYYEHHOTO  YPaBHEHWS,  yAOBJIETBOPSIOIIEE
HayaJbHOMY YyCJIOBUIO: (| =(, npu t=0.
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B) IOCTPOUTh HAWJICHHYI) HWHTETPaIbHYIO (JOTHUCTHUYECKYI0) KPHUBYIO,
yKa3aB €€ TOUKY Ieperuoa.

') yKa3aTb BpPEMEHHbIE TPAaHUIIBI MPOrPECCUPYIOUIETO pPOCTa BBIMYyCKa
OPOAYKUMU (PTACTUYHOCTh CIPOCAa) M TPAHMIIBI 3aMeJICHUS (HACBHIIICHHUS)
pocTa BbIITycKa (HEAIAaCTUYHOCTh CIIPOCa).

1) HAUTH NpeiebHbIA 00beM MPOU3BOJICTRA.

JlaHHBIC K 33a7a49€ B34Th U3 TaOHIIEI 16, B KOTOpOii mpuHsaTo K =Im.

Taoauna 16
Bap. 01 02 03 04 05 06 07 08 09 10
a 30 24 60 45 36 40 42 26 48 50
b 3 3 6 5 3 4 3 2 3 5
k 0,01|002]|001|002]|001]|0,02]|0,01]|0,03]|0,01]0,01
Jdo 2 1 1 2 1 2 3 1 2 2

Bap. 11 12 13 14 15 16 17 18 19 20
a 75 72 56 28 50 39 33 64 34 44
b &) 6 4 2 5 3 3 4 2 4
k 0,01,001]001]002)002)0,02)001]|001]|0,02] 0,02
do 3 1 2 1 1 2 1 2 1 1

Bap. 21 22 23 24 25 26 27 28 29 30
a 100 | 120 | 48 69 54 72 36 51 | 150 | 84
b 5 6 3 3 2 4 2 3 6 4
k 001,001]001|001,0010,020,02]001]|001]0,01
do 3 3 2 3 3 2 1 2 4 2

3aoanue 9. Ha onnotoBapHOM pwiHKEe crnpoc D u mpemnoxenue S
CUUTAIOTCS TMHEHHBIME (QyHKIUAME LeHbl P = P(t) Ha ToBap:

D=a,—-ap, S=b,+bp, 8,>0, a >0, b,>0, b >0.

bynem npennonarars: 1) Ha pbIHKE NMPU HYJIEBOW 1IEHE CIPOC MPEBBIIIACT
npeanoxkeHue (ToBap JKejareneH), T.e. a,>D,; 2) yBenuueHHWe IICHBI Ha
BEIMYMHY AP TM[psSMO MPOMOPIMOHAIBHO TMPEBBINICHUIO CIpoca Haj
IpeIOKEHUEM U JUTUTENbHOCTH Al 3TOr0 mpeBbilieHus (ycnoBue JBaHca), T.€.
Ap=Kk ( D-S ) At, rae kK >0 — k03 PHIHEeHT TPOMOPHHOHATLHOCTH.

Tpebyercs:

1) HaiiTH paBHOBECHYIO (CTallMOHAPHYIO) IICHY;

2) HAWTH 3aKOH M3MCHCHHUS IICHBI p B 3aBHCHMOCTH OT BPEMCHH, CUHTAs,

yro npu t =0 nena Ha ToBap paBHa .

3) HaiiTu LeHy TOBapa B MOMEHT BPEeMEHH t; .

4) HaiTH npeAeIbHYIO IICHY Ha TOBap.
JlaHHbIe K 3a7a4e B3ATh U3 TaOIUIBI 17.
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Taoauna 17

Bap. % 2 b, by k Po 4
01 173 23 53 17 0,05 1 2
02 180 20 30 10 0,03 3 3
03 145 15 65 5 0,015 2 1
04 93 8 33 2 0,01 3 2
05 418 38 18 12 0,01 4 3
06 140 35 20 5 0,02 2 1
07 165 26 15 4 0,02 2 2
08 96 17 16 3 0,01 1 3
09 69 7 9 3 0,04 2 4
10 410 46 10 4 0,03 3 1
11 110 13 5 2 0,04 2 2
12 128 34 8 6 0,01 1 2
13 156 27 6 3 0,025 2 2
14 87 19 7 1 0,04 2 3
15 64 6 4 4 0,08 1 4
16 113 14 8 1 0,05 3 1
17 125 33 5 7 0,01 1 3
18 153 25 3 5 0,03 2 1
19 86 14 6 6 0,04 1 2
20 71 9 11 1 0,06 3 2
21 121 8 16 7 0,06 3 2
22 423 45 23 5 0,01 2 2
23 108 21 8 4 0,03 1 1
24 120 12 15 3 0,06 2 3
25 177 13 7 4 0,04 3 3
26 113 20 13 5 0,035 1 2
27 155 27 5} 3 0,02 1 3
28 87 13 7 7 0,045 2 1
29 174 14 12 4 0,03 3 2
30 415 41 15 9 0,01 2 2

3adanue 10. IIponHTETpUPOBATH YPAaBHEHUS
o1 y'+3y'-4y=0,  y(0)=1  y(0)=1
y' =2y +2y =6X*+14Xx+6
o | 3 +2y=0, y(0)=3  y(0)=4
y" + 25y =-50€>
03 y'-3y'+2y =0, y(0) =2,  y'(0)=3,
y'+y =4x*e"
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48

o1 y' =2y +2y=0, y(0)=1, y'(0) =0,
y' -3y +2y=xe"
y'-8y'+25y=0, y(0)=-1 y(0)=-1,
05 y"—y =5x*-12x+8
y'-2y'+10y=0, y(0)=4  y(0)=1
06 y'—2y'+y=10¢"
0 y"+9y =0, y(0)=2,  y'(0)=6,
V' +3y +2y=2x*—4x-17
o8 y' =7y +6y=0, y(0)=-3, y'(0)=2,
y'+4y' + 4y =2sin2x + 3c0S 2X
0 |V Y -6Y=0, y(0)=3  y(0)=1,
y'+y' =2c0s4x + 3sin4x
" y" -6y —7y=0, y(0)=4,  y'(0)=4
y"+ 2y +5y =-sin2x
N y" +2y —8y =0, y(0)=2, y(0)=-2,
y'—y=3x"-7x+9
y"+5y'+6y =0, y(0) =1  y(0)=3,
12 y"+49y =xe™*
y'-2y'+26y=0, y(0)=5  y(0)=-5
13 Y+ 7y +12y = 24x* +16x —15
y"+6Yy +9y =0, y(0) =3, y'(0)=2,
14 y"—4y'+ 3y =20c0s2x +17sin2x
y'+10y'+25y=0, y(0)=1  y(0)=2
15 y'+y =2c0os7x+3sin7x
y'+4y' +5y =0, y(0) =0, y'(0) =4,
16 y'+2y' +y=8e"
y'+2y'+17y=0, y(0)=-1 y(0)=3,
17 y'+y —2y=6x°
8 y'+4y =0, y(0)=-2, y(0)=-4
y’ -8y +16y =(1-x)e"
By y'-8y'-9y=0, y(0)=6 y(0)=4

y'+3y' =9x* +3x+5




y'-6y'+13y=0,  y(0)=1, y'(0)=-1,
y"'—2y' —3y=12e*

y'—4y'+13y=0, y(0)=-1 y'(0)=-3,
y'+y =2y =4x*—8x+2

y'—4y'-12y=0, y(0)=2,  y'(0)=6,
y" =10y’ + 25y = e

y'+6y' +10y=0, y(0)=-1 y'(0)=1
y' =2y =6x*—10x+12

y'=7y'+12y=0,  y(0)=1 y'(0) =2,
y"—y' —2y=22c0s5x —32sin5x

y'—y -12y =0, y(0)=-2, y'(0)=-1
y'+22y' +121y = —e ™

y"'-6y'+18y=0, y(0)=1 y'(0)=0,
y"+3y' =3xe™"

y"+6y'+8y =0, y(0)=-2, y'(0)=5,
y" —5y'+6y =13sin3x

y"—11y'+30y=0, y(0)=1, y'(0) =0,

20

21

22

23

24

25

26

27

28 y"—3y' =10y =sin X + 3cos X

y'-y'-30y=0, y(0)=2, y'(0) =1,
29 " ' 4x

y'—4y'=Xxe

y'—2y'=0, y0)=-1  y(0)=2,
30

y"—2y +5y=(3-4x)e’

3adanue 11. Ha OOHOTOBapHOM pBIHKE CIPOC M MPEIJIOKEHUE Ha
OJTHOPOJHBIN MPOAYKT 3aBHCUT OT IeHbl P = P(t) sToro mpomaykra, GpakTopoB

IIEHO00Pa30BaHMs M OT TEMIIOB U3MEHEHUS IICHBI, T.C.
D= D(p) =4, _alp_azp'+a3p”’
S=S(p)=b,+bp+b,p'+b,p’
rne & >0, b >0,1=0123 a,>b, ua,<b,.

TpeOyercsi:
1) mpu paBHOBECHOM COCTOSIHUM PBbIHKAa COCTaBUTH AU((depeHInaIbHoe
ypaBHEHHUE,  SBIISIIOLIEECS  MATEMaTUYECKOM  MOJENIbI0  pBIHKA  C

IIPOTHO3UPYEMBIMH LICHAMH;
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2) HalTU pelIeHue MOJYyUYEHHOIO YPAaBHEHHMS, YAOBIETBOPSIOLIEIO OJJHOMY
U3 CIEAYIOIINX Ha4aIbHbIX YCIOBUMN:

Po=P(0), po=p(0); py=p(0), D,=D(0); p,=p(0), S,=S(0);

3) nocTtpouTh TpaduK HAMACHHON MHTETPAIIBHOM KPUBOM;

5) 3amporHo3upoBaTh IIEHY NPOIYKTa ISl MOMEHTA BpeMeHH t ;

HeoOxoanMeie unciioBbI€ JaHHBIE B3STH U3 Ta0IUIEL 18.

Taoauna 18

Bap | a, | & | & | & | b b, | b, b, Po | Po | Do S |

01 | 25| 3 3 1 1 5 1 2 4 0 - - 1,2
02 |10 | 1 1 3 4 1 1 4 1 4 - - 2,3
03 | 30| 2 1 4 5 3 1 5 4 | -1 - - 1,5
04 | 36 | 5 2 1 6 | 10 | 4 4 3 | -3 - - 0,6
05 |17 | 1 1 1 9 1 1 2 3 2 - - 3,2
06 | 25| 2 4 3 [ 13| 1 2 9 5 1 - - 0,8
07 | 36 | 6 1 3 6 4 3 5 4 1 - - 2,5
08 | 44 | 4 3 4 4 6 1 6 3 | -1 - - 1,7
09 | 27| 2 2 1 /11 2 2 3 2 4 - - 0,6
10 | 39 | 3 4 5 112 | 6 2 7 1 3 - - 1,3
11 | 26 | 2 2 3 2 6 2 4 3 - 6 - 1,6
12 | 33| 5 1 2 |17 | 3 3 3 3 - 2 - 0,4
13 | 41 | 3 3 1 /21| 2 1 5 4 - 21 - 1,6
14 | 38 | 7 1 2 4 |10 | 3 6 1 - 32 - 2,1
15 | 34 | 1 4 4 |14 | 4 4 8 2 - 6 - 1,3
16 | 24 | 2 5 2 |15 1 1 8 3 - 11 - 0,7
17 | 46 | 7 3 3 7 6 5 7 1 - 135 - 1,8
18 | 13 | 3 2 1 3 2 4 3 3 - 9 - 2,0
19 | 42 | 10 | 4 8 8 7 4 |1 24| 0 - 39 - 2,2
20 | 49| 9 8 4 110 4 |16 | 20| 3 - 8 - 1,4
21 | 31| 9 4 8 5 4 |12 | 24 | 4 - - 12 | 0,9
22 |48 |16 |20 | 4 14 | 1 |12 | 20 | 4 - - 1175 1,7
23 | 43 |15 |12 | 4 9 2 4 8 1 - - 3 |03
24 | 28 | 4 3 3 18| 1 1 4 2 - - 5 1,3
25 | 43 | 8 1 2 | 13| 2 1 3 2 - - 27 | 0,25
26 |14 | 1 3 2 6 3 1 4 3 - - 7 | 132
27 | 39 |10 | 4 1 |13 ] 3 2 2 1 - - 32 | 24
28 | 20 | 4 1 3 5 1 1 4 4 - - 10 | 2,6
29 | 13| 4 1 2 3 1 3 6 3 - - 3 1,2
30 | 35| 8 1 3 5 2 1 4 4 - - 1 | 35
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PemieHue THIIOBOTO BAPMAHTA
aTTECTAIIMOHHOU PadOTHI IO TeMe
«Heonpeae/ieHHbIN U ONPeIe/ICHHbII HHTErPaJbl.
JAundpdepenunaibubie ypaBHEHU

3aoanue 1. HaﬁTI/I MHTETPAJIBL:

1
a)J- arcsmx+x dx, 6)I x dx

(x-7 \/x+2

Pewenue.
a) Tak kak d (arcsinx) = dx/+1-x* , To nony4um

_[ 2(arcsinx + x) dy— 2_[ arcsin x

—mdx + ZJ% = 2jarcsin xd (arcsin x) -

V1-x?
d(1-x? T
- J( 2)=2-ams;” X 21— x? +C =arcsin®x—241-x? +C.
1-x
Konumpons.
) ' . 2(arcsin X + X
(arcsmzx—Z\/l—x2 +C) :2arc3|nx-; 2X ( il )

N RPN N

6) Ionoxxum +/X+2 =t, Torma X =t>—2, dx=2tdt. CnenoarensHo,

(x-1)dx  (tF-2-1)2tdt .23
I e = s

x-T)Nx+2 t2—2—7)-t
JX+2-3
—2t 2In +C 24X+2+2In|——|+C.
3 VX+2+3

3aoanue 2. (01-15). a=100, b=0,04, C =0,0027.
Pewienue. Halinem QpyHKIMIO 10X0/1a, €CIU
MR (q) =100 - 0,04q —0,0027¢°.
R(q) = j MR (q)dq = j (100-0,04q-0,0027¢” ) dg =100q - 0,02¢” —0,0009¢° + C.
[Tpu q =0 moxox, ecrecTBeHHO, paBeH HYIO, Tak uTo C =0 u

R(q) =100q - 0,02q? — 0,0009¢’.
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VYpaBHeHuEe cripoca HaXOJIUM U3 paBeHCTBA R=Pp-(:
R 2
p =E:100—0,02q—0,0009q :

3aoanue 2. (16-30). a=25, b=49, C=0,8, n=556.

Pewenue. B Hamem ciydae QyHKIOUS TNPEASTbHOW CKIOHHOCTH K
MOTPEOJICHHUIO 3aMUIIETCS B BUJIE

hﬂc:(y)::————LL————4-0,8.
25y +49

Haxoaum ¢yHKIMI0 notpedaeHus

C(y)=[MC(y)dy :j((25y+49)‘”2 +O,8)dy :—215-«/25y+49 +0,8y+A

ITo ycnouto C (0) =5,56, moaromy 5,56 = 2—4 + A, A=5.
OxonuvatenbHo, C(y)=0,08,/25y +49 + 0,8y +5.
3aoanue 3 (01-15). a=0,89, b=0,11, p=15%.

Pewenue. Ypasuenue kpuBoit JlopeHna mMmeer Buj Y = 0,89x% +0,11x.
Torna y(0,15) =0,89-0,15° +0,11-0,15=0,036. 3nauur 15 % Hanbonee HA3KO

OIUIAYMBAEMOI0 HaceleHusl mnoiydaer 3,6 % COBOKYNHOIO HAallMOHAJIbHOIO
0Xo0Aa.

Koa¢pdument Jxunuu paBen

<
O'—.H

(x —0,89%% — 0,11x)dx
L: =
SAOAB
1 1
A 0,89[(x—x2)dx
= 0 =
0,5-1-1
05— 1
x? X
0,3 :2-0,89(———j =
2 3 .
B
0 0,5 1 X _ 1

=2-0,89-—=0,297.
6
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3aoanue 3 (16-30). a=44, b=1 m=1 n=2, k=20.
Pewenue. 3anviieM ypaBHEHUE CIIPOCA U MPEIOKEHUS COIIACHO JAHHBIM
samaun: D: p=44—-09°, S=q°+2q+ 20.
OmnpefenuM ToUKy peiHOYHOTo paBHoBecks (D =S):
44-9°=q*+29+20=>09°+q-12=0, g, =3, p, =35.

Boiurpeiin norpedbuteneit pasex (cMm. (1.3)).

P 4 JS'(44—q2)dq—3-35:
44

0

1
| 449-Z¢¢
(ngj

:44-3—%-33—105=18,

»

3
35 -105=

20

0

oV

O 3
a BBIMTPBILI TOCTABIIMKOB —

3

3
3»-35—_|‘(q2 +20+ 20)dq :105—(%q3 +0° + 20qj =27.
0

0

3aoanue 4 (01-15). A, =30, k=0,08, t,=1,5, T =6.

Pewienue. 3anunieM 3aKk0H U3MEHEHUS WHBECTULINN

0 0<t<15
R(t) = 30e 0%19 515,

Cpennee 3HaY€HHUE 10X0J1a OT MHBECTUIMHI 3a 6 JIET paBHO

1T 1 15 6 6
R )=R(t)==|R(t)dt==| | 0dt+ | 30e 2%t 29qt |=5 | ¢ Bt =
L0-RE=2fr0 6[{ j j

6
S -0,08(t-1,5)

_—.e
0,08

=—62,5(e *° —¢’) =-62,5(0,698 1) =18,875(yc.ed.).

05

3aoanue 4 (16-30). a=667, b=0,5 c=2, x, =121, x, =144,

Peuwenue. Ucnons3ys dopmyny (1.1.), Haxogum cpeaHee Bpems,
3aTpavyrMBaeMO€ Ha U3TOTOBJIECHUE OJHOTO U3/IENIUs B IEPUOJ OCBOCHMUSI:
1 144 144

[ (667x°°+2) dx= %(1334& + ZX)‘ -

121 121

t =—— .
? 144121
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= 2%}(1334 (12-11)+2(144-121)) = 2%-1380 =60 (mur).

3aoanue 5. a=363, b=3, Q=8.

Pewenue. Haiinem cuavana i pynkumu (=D(p) dyHkmuo i

00paTHy1O:

363 _ 363
q=D(p)=,/—-3=p=D"(q)= 7
p (q+3)

[Ipu ypoBHe Bbimycka Q=8 eaunur; dupme cieayer Ha3HAYUTH LIEHY

P =363/ (8 + 3)2 =3. HOTpe6HTeﬂLCKa;I peHTa paBHa

—3-8=-363- 1

q+3) q+3|,

8

_o4-3e3[ L1
11 3

8

ijl( dg—P-Q= 363]
0

—24=11.8-24=64.

3aoanue 6. S, =18, k=0,03, p=12%, t=6.

Pewenue. Tlpu ypenpHOW mnponentHod ©Hopme 1=0,12 wu mpu
K, =18(1+0,03t) cormacuo (1.2) moxy4nM TUCKOHTHPOBAHHYIO CYMMY
6 6

K, = [18(1+0,03t)e " dt =18 [ (1+0,03t) e *** dt =

0 0

6

140,03t oy
0,12

6

J
1 o7y 0,03, N _
=18 ——(1-118-¢ 072)_W(e 072 —1)j~18(3,5467+1,0691)_

u=1+0,03t, du=0,03dt 0 038
—18( j g 012t dt]

= dv=e %2t y=— 1 p012t| =

0,12

0

1+ 0,18 e_0’72 L= 1 0 03 —O 12t

18] - — e
0,12 0,12 0,12

=18-4,6158 = 83,084.

Taxum 06pa3zom, /U1t MOTyYEHUS OJMHAKOBOM HapalleHHON CyMMBI 4yepe3 6
JET €XKETOJHBbIC KaIlUTAJIOBIOXKEHUs OoT 18 mupa. py6. mo 21,24 mupna. pyo.
PaBHOCHIIbHBI OJHOBPEMEHHBIM NEPBOHAYAIbHBIM BiOXKeHHEM 83,084 wmup.
pyO. mpu TOH ke HEMPEePHIBHON MPOLEHTHOH cTaBke p = 12 %.
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3aoanue 7. IIpouHTErpUpPOBATH YPABHEHUS
a) X -e”dx++1+In’xdy=0,

Pewenue. a)Paznenum o00e vacTM ypaBHEHHMSI Ha  MHOXHTEIb

- 2
e’ -v1+In° X, mosydum ypaBHEHHE C pa3ICICHHBIMU TIEPEMEHHBIMU

dx dy -
S\ ) S, N +[erdy=c.
x\/1+ln2x J.x\/1+ln X I

CrneoBatenbHO, OOILIMI HHTETPall YPABHEHUSI UIMEET BUJI
In‘ Inx++1+In’x|-eY=C.

0) Tak kak JJaHHO€ ypaBHEHHE IMEPBOr0 MOpsJKa — JUHEWHOEe, TO OyaeM
UCKaTh ero odmiee pemenue B Buge Y =U(X)-v(X)=uvV, otkyaga Yy =u'v+uv'

VYpaBHeHUE TPUMET BU/T

u’v+u(v'— 2X2 vj:(4x+1)(x2 +1).

1+ X

:(4x+1)(x2 +1).

HewsBecTHy10 QyHKIHUIO V (X) HAXOAUM U3 YpaBHECHUS

, 2X _ _ 2X (x+1)_ 2
v 1 ~v=0, v= exp(—j( v +dej =X"+1.

+ X

[Tpu Takom BeIOOpEe PyHKIMU V (X) MOITY4IHM, Y4TO
u’(x2 +1) =(4x +1)(x2 +1), u'=4x+1 u=2x*+x+C.
OO0muM pereHueM ypaBHeHHs OyaeT QyHKIUS
y=u-v :(2x2 + x+C)(x2 +1).

3aoanue 8. a=46, b=2, k=0,015, q,=1.

Pewenue. a) Vickomoe nuddepeHnnaibHOe ypaBHEHUE UMEET BUJ
d
=Ml p(@-a@)=k(a-ba)a (3.
Bce BenuuuHbl B npaBod yacTu ypaBHeHHs (3.1) MOJIOKHUTENbHBI, T.€.
g'(t) >0, amoromy q(t) - GyHKIIKsS BO3pacTaroIasl.
[Tpu 3agaHHBIX Benn4yrHAX @, b, K ypaBHenue (3.1) 3anumiercs

dg =-0,015(2q - 46)q dt = —0,03(q — 23) g dit. (3.2)
0) Pa3zensist mepeMeHHbIE B 3TOM YPaBHEHUH, [TOTYYUM
_99___ 5,03dt wm il _=-0,03dt.
q°-23q (q-115)" - (11,5)
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WuTerpupys nocineaHee paBeHCTBO, HAX0AUM o011ee perienue (3.2):

[ 99 ;=-0,03[ dt+C,, —=In| IS¢ o003,
(q-115) —(1L5) q-11,5+115
In‘q_—za‘:23C1—0,03-23t:23C1—O,69t.
q
[Tomoxum 23C1:|n|C|, C#0, Torma In q_23‘—|n|C|:—0,69t,
q
OTKyJ1a
-23 . 23
g : :Ceovegtjqzl_Ce—o,sgt' (3.3)

Utak, obmiee pemenue ypaBHenus (3.2) ectb dynkuus (3.3), koropas
Ha3bIBaeTCa (PyHKIMEH CHAOKEHUS WITH JIOTUCTUKOM.
W13 navansHoro ycnosus ((0) =g, =1 ompenennm C:

1=£:>1—C:23, C=-22
1-C

HckoMbIM 9acTHBIM perieHreM ypaBHeHus (3.2) siBnsercs QyHKIus

23

S — 3.4
1+ 226 0% (34)

q

KOTOpasi ¥ OMUCHIBAET POCT BBINMYCKA MPOAYKIIMH B YCIOBUSAX KOHKYPEHITHH.
Kpusas ¢ ypaBHeHueM (3.4) Ha3pIBa€TCS JTOTUCTUUECKON KPUBOIA.
Ouesuano, uro ((t) — 23 mpu t — co. 3Hauut npu t — o mpsmas q =23

€CTh TOPU30HTAIbHASI ACUMITOTA JOTUCTUYECKON KPUBOM.

B) Haiiiem uHTEpBasbl BBITYKIOCTH U BOTHYTOCTH KpUBOM (3.4) U €€ TOUKy
neperuoa.

N3 paBenctsa (3.2) cienyer, 4To

q'(t) =—0,03(q - 23)q=-0,03(q* - 23q).

Huddepenuupys 3170 paBeHCTBO MO I, HAXOAMM BTOPYIO MPOU3BOJHYIO
bynknuu q(t):
q"(t)=-0,03(29-23)q'(t), q'(t)>0.

ScHo, uyTrOo BTOpas mpou3BoAHAs oOpamaercs B Hyiap npu 0, =11,5.
Berancnum 3nauenue t,, mpu koropoMm GyHkus ((t) npuHuMaet 3HaueHHe 0, :

11,5= 23

—1+22e %% =2 =0 = 1 = 0,69t = Ini =t =4,48.
1+ 22e 22 22

-0,69t
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HccnenyeM 3HaK BTOPOU IIPOU3BOAHON B OKPECTHOCTH TOYKH !

23 ,
0(4,40) = oma =118, q'(4,40)=-0,03(2:11,18-23)>0,
q(4,50)=— 2 1158, '(4,50)=-0,03(2-1158—23)<0.

14 22. 069450

CnenoBarenbHo, Ha npomexyTke (0; 4,48) xpuBas (3.4) BOrHyrta, a Ha
npomexyTke (4,48;) ona Beimykia. Touka (4,48; 11,5) — Touka neperuoa.

3nak Q"
+ _

3
>

0 4,40 44g 450 t
Crpoum rpadpuk ¢pynkmuu ( (1)
qa

23

11,5

1 ‘Ep(q)‘>l
0 4,48

A\ 4

r) JlanuM SKOHOMHYECKOE MOSICHEHHWE MOCTPOCHHOMY TpaduKy, JJIs Yero
HaineM snactuaHocTh E (Q) crpoca mo nene.

[Tockompky p=46-2q9, 0 q=23-0,5p.
Torma q'(p)=-0,5u

q 1
E (q)=p-—=(46-2q9)(-0,5)-— :
(@)= p = (46-20)(-0,8) === H=1-0

Ecin te[0;4,48), to qe[qy;q)=[1;115), a apoGs §>2. 3HAuUT,

‘Ep(q) ‘ >1 U crpoc 3JaCTUYEH, YTO COOTBETCTBYET MPOTPECCUPYIOIIEMY POCTY

BBIMIYCKAa MPOIYKIIMU; €CIH IKE te(4,48;oo), TO qe(q1;23):(11,5;23),

23 1
O<F< 2, ‘Ep(q) ‘ <1 - cnpoc He’NnacTUUYEH, PhIHOK HACBILIEH, POCT BBITyCKa
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npoaykuun 3amemigercs. Ilpm t=4,48, q=0, =115 cnopoc HeliTpaneH

(@] =1).
n) [Ipu t — oo jorucTUYecKas KpuBas UMEET TOPU30OHTATBLHYIO AaCUMITOTY
g =23, OTKyJa CJIeIyeT, YTO MpeAeIbHbI 00BhEM BBITYCKA MPOIYKIIUA PaBEH

23 yCJIOBHBIM €UHUIIAM.

3aoanue 9. a,=100, a, =14, b, =28, b, =2, k=0,025, p, =18, t,=2,4.

Pewienue. 1) Ilo paHHBIM 3a7a4d  3alMIlieM YypaBHEHHUS CIpoca W
npemnoxkennsi: D =100-14p, S =28+ 2p. PaBHoBecHas 1ieHa paBHa

~ a,—b, 100-28
a+b 14+2

2) Mudbdepennnansuoe ypaBHEHUE U3MEHEHUS 1IEHBI UMEET BU]I

‘;'l_f:: p'=—k((a,+b;) p—(8 —by))=-0,025(16 p— 72) =-0,4( p — 4,5)

¢ o6muM pemenrem p=4,5+Ce %,

=4,5 (ycn.en.).

IIpu t=0, p=p,=18, Torma C=13,5. 3akoH HU3MEHEHUS LEHBI OT
BpEMEHU OTpeesaeTcss GyHKIHEH

p=4,5+13e"" =4,5(1+3e "),

Ecmu t—> o, TO
P4 p(t) >4,5 u wumeer MmecTo
18 YCTOWYHUBOCTb. [Ipsmas

p=4,5 ecTb ropu3OHTaJIbHAS
acuMIToTa Tpaduka (QyHKIHUH

9,67 p(t).
3) B MomeHT BpeMmeHH
4,5 t, = 2,4 1ueHa ToBapa paBHa
; > 2 = p, =4,5(1+3e ****)=9,67
(ycm.en.).

4) U3 rpaduka BUAHO, YTO Mpe/iesibHAS 1I€Ha paBHA 4,5 yCIl. euHUL.

3adanue 10. IlpounterpupoBaTh ypaBHEHUS
a) y'-6y'-7y=0, y(0)=5, y'(0)=3; 6) y"+4y'+13y =9(x~1)e™*".

Pewenue. a) XapaktepucThuyeckoe ypaBHeHHme A°—61—-7=0 umeer
kopau A =-1 u A, =7. CnenoBarenbHo, oOllee pElICHUE YpPaBHEHUS HUMEET

Bug y=Ce ™ +Ce™.
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JluddepeHtupyem 3To paBeHCTBO Mo X, nonydyum Yy =—-C.e ™ +7C.e"™ .
Jst onpenenenust C, u C, UMeeM CHCTEMY YpaBHEHHI
y(0) =5, C,+C, =5, C, =1
= =
y'(0) =3, -C,+7C, =3, C, =4
Hckomoe yacTHOe penrenne Y =4e ™ +e”*,
6) Kopan xapakTtepucruueckoro ypasHenus A°+41+13=0: 1=-2+3i.

®ynkims Y =e > (C,cos3x +C,sin3x)- obliee peleHne COOTBETCTBYIOMIETO

OJIHOPOJHOIO ypaBHEHUs. YacTHOE pellleHne HEOJHOPOJAHOTO YpaBHEHUs Oy 1eM
UCKATh B BUJIE

y.=(Ax+B)e™,
y. = Ae — 2(Ax+B)e™ =(A-2Ax-2B)e™,
y. =—2Ae? —2(A-2AXx-2B)e ™ =(—4A+4AX+4B)e .

[ToncraBiiss BeIpaKeHUS U1 Y., y*', y*" B UCXOJHOE YPaBHEHUE, NOJIyYUM
TOXJIECTBO 110 HE3ABUCUMOU ITIEPEMEHHOM
(-4A+4Ax+4B)e™ +4(A-2AXx-2B)e ™ +13( Ax+ B)e™ =9(x—1)e™,
OTKyJa
9AX+9B = 9(X —1), t.e. A=1 B=-1.
Torma
y. =(x-1)e™?,
y=y+Y.=e7(C,cos2x+C,sin2x) +(x-1)e > =

=e(C,cos2x+C,sin2x + x —1).

3aoanue 11. a,=35, a, =3, a,=4, a,=3, bhy=5 b =7, b, =2, b, =12,
t =15.

Pewienue. Tak xak D=3p"—-4p'-3p+35, S=12p"+2p'+7p+5, 1O
UCKOMBIM Au(depeHnaIbHbIM YypaBHEHUEM OyIeT ypaBHEHUE

9p"+6p +10p =30. (3.5)

OT0 nuHEWHOoe HeomHopoaHoe Y BToOporo mopsaka ¢ IOCTOSHHBIMU

ko3 puLeHTamMu. Kophau ero XapaKTePUCTUYECKOTO ypaBHEHUS
1

94+64+10=0 paBuel A, = ~3 +i. ITloaTomy oOmUM  pelieHuemM
COOTBETCTBYIOIIETO OJJHOPOIHOTO YpaBHEHUS OyneT PyHKIIUsA
p=e"(C,cost+C,sint).
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YcraHoBUBIIAsACA ieHa P =3, a obmiee pemenne ypasHenus (3.5)
p=p+p =e"*(C,cost+C,sint)+3. (3.6)

2) Beigenum u3 (3.6) penieHue, yA0BJIETBOPSIONIEE HAYaIbHOMY YCJIOBHIO
p(0)=p,=0, p'(0)=py=4. Jupdepenmpys (3.6), noxyuum

p = —%e‘t“ (C,cost+C,sint)+e™*(~C,sint +C,cost). (3.7)
Torna u3 paBeHcts (3.6) u (3.7) 110 HAYaIBHBIM YCJIOBUSIM UMEEM:
Ci+3=0 {clz_a
1 =
—§C1 +C2 =4, Cz =3.

Cnie10BaTeNBHO, YACTHOE PEIICHUE IIPUMET B
p=3+e"*(~3cost +3sint) =3(1+e " (sint - cost)). (3.8)

Oynkuus (3.8) BbIpakaeT U3MEHEHHE PAaBHOBECHOM IIEHBI HA PBIHKE IMpU
3a/IaHHBIX HAYaJIbHBIX YCIIOBHSIX.
Haiinem pemenue ypaBHeHus (3.5) Ipu CMEIIAHHBIX HAYAJIbHBIX YCIOBUSIX

p(0)=p,=0, D(0)=D,=21. Juddepenunpyem paBeHcTBO (3.7):

" 1 -t/3 - 1 -t/3 .

dir (Clcost+C23|nt)—§e (-C,sint+C, cost)—
—%-e‘t/s(—clsintntc2 cost)+e*(-C, cost—C,sint) = (3.9)
:e‘/‘*(%(ClcosHCZsint)—%(—clsinHC2 cost)—(C,cost+C, sint)j.

IIpu t=0 u p,=0 wu3 pasencrs (3.6), (3.7) u (3.9) nomyuum
COOTBETCTBEHHO:

o1 , 1.2 8 2
C1:—3, pO :—§C1+C2 :1+C2, pO :§Cl—§C2—C1:§—§C2. (310)

[Moxcrasmsst C,, p; u py 13 (3.10) B ypaBHEeHHe cripoca, OyJeM HMeTh
8 2
3 §—§C2 -4(1+C,)-3-0+35=21, C,=3.

Takum o0Opa3oM, npu cmemaHHelx yciaoBusax P, =0, D, =21 yactHOe
peuienue npumet Bun (3.8).
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[Tycts TpeOyercss HaliTu peuieHue ypaBHeHus (3.5), ynoBIETBOpstOLIee
cmemanaomy ycnosuto P(0)=p, =0, S(0)=S,=21. Kak u B mnpeapaynmx
cnyqasx C,=-3, a mnoacraBnsisi 3HaueHWss Py, u p, B YypaBHCHHUE
npezioxeHus, HaiineM C,:

12(%—§C )+2(1+C2)+7-0+5:21, C,=3.

[Toctpoum rpadux ¢pynkumu (3.8), 3anucaB ee B BUJIE

p= 3(1+\/_e sm( 4)) 3+3v2e sm( Zj

P, /\ _________________
3 / : === _

—_—
—

—_

\\

[
»

id il LBzt
4 4 4 4 4 4

o
N
s
w
S
o1
N
\‘
N
O
S
5
H g

U3 rpaduka BuAHO, YTO MNPUONMIKEHHE pPABHOBECHOM LIEHBI K
yCTaHOBMBIIEHCS 1leHe P =3 HOCHT KolebaTelbHblil XapaKkTep ¢ aMILIUTYHOM

KoseGanuit paBHoit 3v/2 e
4) s momenTa Bpemenu t, =1,5 nena Oyzner paBHa

=3+3/2esin (1,5 — %) ~4,7 (ycu. en.).
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JuddepeHuuanbHbie ypABHCHUS.

Penaxrop T.B. Crpokau

OtBercTBeHHbIN 32 BbiTyck M.I1. CunopeBuu
Texnnueckuit penakrop A.Jl. Hukutumk
Komnerotepusiit Habop I.H. Munupyk

IToanucaHo B neyaThb ®opmar 60x84 1/16. bymara mnucu.
Y. Yu.u3ma.i. Tupax 7K3. 3aka3 Ne

Otneuarano Ha pusorpade YO «bpectckuii rocynapCTBEHHBINH TEXHUYECKUN
yHusepcureT». 224017, bpect, yn. MockoBckas,267.

64



