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1. lespb 1 opranu3anus BbINOJHEHUSA PacUeTHO-TPpaduecKomn
padoThbI

Heab pacyeTHO-rpadpuyeckod padoOTBI - BBISIBUTH 3HAHUS
CTYyZIEHTOB METOJOJIOTMYECKUX OCHOB MATEMATHUKH, YMEHHE IIPUMEHSTh
OTM 3HAHMS B AHAIN3€ COLUHMAIBHO-DKOHOMMYECKHUX  SIBJICHUU,
IIPOU3BOJIUTH pacyeTsl, IIPUBHUTH oOyJarouumcs HaBBIKH
CaMOCTOSITENIbHOM paboThl C MPUMEHEHUEM MAaTEMAaTUIECKUX METO/IOB.

B  xome  BBIIOJNHEHHS ~ pacyeTHO-rpauyeckodl  paboThI
OoOy4Jaronuiicss TOJKEH MPOSBUTh YMEHUE CaMOCTOSITENBHO padoTaTh C
y4eOHOM M HAyYHOM MATeMaTHYeCKOW JUTEpaTypod, NPHUMEHSTh
MaTeMaTU4YECKYI0 METOJOJIOTHIO B aHAJIM3€ KOHKPETHBIX JAaHHBIX, YMETh
BBIYMCIIATD MIPEAEIIBI, HAXOAUTH IIPOU3BOJHBIEC, HAXOIUTh UHTErPAJIbI.
PacuetHo-rpapuueckass pabora JOKHA  OBITh  BBIIOJIHEHA U
IpEeCTaBI€HA B CPOK, YCTAHOBJIEHHBIN rpadukoM yueOHOro mnporecca.

Boinosinenue  pacuerHo-rpaguyeckoid  pabOThl  BKJIIOYAET
CIIEAYIOLIUE JTAIbIL:

O3HAKOMJICHUE €  NOpOrpaMMOM  AUCHMIUIMHBI  «MaremaTukay,
METOJWYECKUMU  PEKOMEHJAUMAMH IO  BBIIOJIHEHUIO  PACYETHO-
rpaguueckoil padoThI;
MpopadOTKa COOTBETCTBYIOUIUX Pa3J€I0B METOAOJIOTUA MAaTEMATUKH IO
PEKOMEHJOBaHHOW yueOHOU TUTEpATYype, KOHCTIEKTaM JICKIUH;
BBIITOJTHEHUE PACYETOB C MPUMEHEHUEM OCBOCHHBIX METOOB;
3aBepieHHas paboTa MpeCcTaBiIseTcs A NPOBEpKH Ha Kadeapy
IPENoJaBaTel0 B yCTAHOBJICHHbIE Y4eOHbIM rpagukom cpoku. Cpok
npoBepku He Oornee 5-7 naneit. [lpemonmaBarens TpoBepseT KayecTBO
paboThl, OTMEUYAET MOJIOKUTEIbHBIE CTOPOHBI, HEIOCTATKH pPabOThl M
oueHuBaer ee. OOyuyaromuecs, HE NOJITOTOBUBIIME PpPACUYETHO-
rpadguueckyro padoTy, K 9K3aMEHY HE JIOIyCKaIOTCS.

2. Bbi0Op BapuaHTa M CTPYKTYpa pacyeTHO-rpaduieckoi

padoThI

3agaHus IS pacdyeTHO-Tpauueckux pabOT  COCTABISIOTCS
npernojaBareyieM, KOTOPBIH  BeIeT  JaHHYK  JUCHUILIMHY, H
YTBEPXKIAIOTCS Kademapoid.

Homep BapmanTta pacueTHo-rpadudeckoii pabOThl BBIOMpAETCS
oOydJarorumcst 1Mo mociieqHed nudpe B mudpe HOMepa 3adeTHOM
KHIWKKU. Tak, Hampumep, eciu mnocienHss uudpa mmdpa 1, TO
0OyJaroIIuiicsl BBITIONHSAET pacueTHO-TpaduuecKyro paboTy Mo BapuaHTy
Ne 1.



[Ipu BBINONHEHUU pacueTHO-TpaduyecKorl paboThl HEOOXOAUMO
MPUIEPKUBATHCS CIEAYIONIEH CTPYKTYPHI:

o TUTYJIbHBIH JIUCT;

¢ BBEJICHUE;

e pacueTHas 4acThb;

¢ 3AKJIIOYCHUE;

¢ CITMCOK MCITOJIb30BAHHOM JINTEPATYPHI.

TUTYJABHBIA JIMCT SABIAETCS TIEPBOM CTPAHUIIEM PAaCUETHO-
rpadguueckoit pabotel. OOpazery ero oQopMIeHUS TPUBEACH B
[Ipunoxenun 1.

Bo BBemenmu cojepxarcs OOIIME CBEICHHS O BBINOJHEHHOU
paobote (0,5-1 c.).

B pacyerHoifi wacTtu oOyuaronuics JOJDKEH IOKa3aTh YMEHHE
MPUMEHATh  MaTEMaTUYEeCKHUE METOJbl  PacueTOB, PACCUUTHIBAThH
HEOOXOJIMMbIC JaHHBIE, JieJlaTh Ha WX OCHOBE apryMEHTHUPOBAHHBIC
BBIBO/IbI.

VYcaoBus 3aad B pacyeTHOM YacTH JOJDKHBI OBITh IMPUBEICHBI
NOJIHOCTBIO. PemieHue 3agad cieayeT COMpPOBOXKIATh pPa3BEPHYTHIMU
pacyeTamMu, CChUIKAMH Ha MaTeMaTHuecKue QOpMyJibl, aHAIU30M U
BBIBOJIAMHM.  3a/ladyd, B KOTOPBIX JaHbl TOJBKO OTBETHl  0e€3
MPOMEKYTOUYHBIX BBIUUCICHUHN, CUUTAIOTCS HEPEIICHHBIMHU.

Bce pacueTsl OTHOCUTEIBHBIX MOKAa3aTeIe HY>KHO MPOU3BOJIUTH C
MIPUHATONW B MaTeMaTUKE TOYHOCTHIO BHIYUCICHUMN: KOADPUIUEHTHI - J10
0,001, a mpouentsi - 10 0,1.

Cnenyer o0paTuTh 0C0O0O€ BHHMMaHHE Ha BBIBOJIBI, KOTOPBIC
JIOJDKHBI OBITh  OOOCHOBAHHBIMH, TOJTBEPKIATHCS MPEABAPUTEIHHBIM
aHaau30M UGPOBOro MaTepuaa.

B 3akirouennu pacuetHo-rpaduueckoit pabotel (1 c.) B KpaTkoii
dbopmMe pe3rOMUPYIOTCS pe3yIbTaThl PA0OTHI.

ITocne  3akiroyeHUsT  MPUBOJIUTCS  CIUCOK  JIMTEPATYPHI,
BKJIFOUAIOIINI TOJBKO T€ UCTOUYHUKH, KOTOPBIC OBLIN MCIIOIB30BAHBI MPU
BBITIOJIHEHUN PACYETHO-TpaPUIECKOl pabOThl M Ha KOTOPHIE UMEIOTCS
CCBUIKH B TEKCTE paOOTHI.

[Ipu onrcanuu TUTEPATYPHBIX UICTOYHUKOB HEOOXOAMMO YKa3aTh:

o (hpaMuTUU M MHULIMAIIBI ABTOPOB;

 Ha3BaHUE KHUTU, COOpPHUKA, CTATHHU;

e MECTO W3aHUS;

¢ U3/1aTEILCTBO;

o TOJ1 U3IAHUS;

¢ KOJINYECTBO CTPAHMI] WJIM KOHKPETHBIC CTpaHULIbl (IIOCIEIHUE B
CJIy4ae CChUJIKU Ha CTaThIO WU CTATUCTHYECKUI COOPHUK).



CrangapTHelii popMaT omrcaHus UCTOUYHUKOB MPHUBEACH B CIUCKE
JIUTEPATYPBL.

3. TpeOoBaHus K 0()OPMJICHUIO PacCYeTHO-rpapuuecKor padoThl

IIpu odopmnenun pacdeTHo-rpaduueckoil paboThl HEOOXOAUMO
PYKOBOJICTBOBATHCS CIAECAYIOIIMMH TPEOOBAHUSIMU:

l. O6bem pabothl - 10-15 cTpaHul] TekcTa Ha CTaHAAPTHBIX
muctax dopmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HMCIOJIb30BAaHHEM
TEKCTOBOTO pEAaKkTOpa WM BPYYHYHO (MUCBMEHHO), TaOJIMYHOTO
mpoleccopa Wi JPYTUX MPOTrpaMMHBIX CpeACTB (pa3mep mpudra - 14
MyHKTOB, UHTEpBAI - 1,5).

2. CrpaHuupl AOHKHBI OBITh MPOHYMEPOBAHBI U MUMETh IOJIS
ClI€Ba M CIpaBa HE MeEHee 25 MM JUId 3aMEYaHMM IPenoaaBaTess-
KOHCYJIBTAHTA.

3. B Tekcrte He AOMKHO OBITH COKpAILEHUH CJOB, KpoMe
OOIIEeTPUHSTHIX.

4. Bce mnpomexyTodyHbI€ [aHHBIE NPOBOJUMBIX PacCyeTOB H
pe3yNbTaThl CIEAYET IPEACTABIATH B SBHOM BHUJIE.

5. Bce TaOmuubl AOMKHBI HMMETh CKBO3HYIO HYMEPALHIO.
[IpuBeneHnsie B paboTe WILTIOCTpauuu (rpaduku, AMarpaMMbl) JOJIKHBI
MMETh MOJAPUCYHOUHBIE MOMHUCH.

6. Onucanue JnUTEpPaTypHbIX HCTOYHUKOB BBINOJHIETCS B
COOTBETCTBUM CO CTAHAAPTHBIMU TpeOOBaHUSMH, NPUBEICHHBIMU B
MpeAbIIYILEM pa3ere.

4. 3ananusa pacuétHo-rpagpuueckoi padornl Ne3.

3ananuel. Pemunth ypaBHEHUE.

I. (1+ y)dx—(1-x)dy =0

2. (\/x_y+\/;)dy— ydx =0

3 ,_y+1
' X+1
4.9 4e¥ =0



Xsin X
ycosy

5.9+ =0

6. X+Xxy+Yy(y+xy)=0
7. 6xdx — 6ydy — 2x*ydy + 3xy*dx = 0

8‘ y! — yln3 y
JX+1

9. y' =sin(x— y) —sin(X + Y)

10. y' = cos(X + y) + cos(X — )

3ananue?2. Peminth ypaBHEHHE.

I. ydx +(x + y)dy =0

2. xy' =y+yxX + Y

3.dy _y x
dx x vy
Yy

4. y=xy' - xeX

5.y-Y(1+iny-lnx)=0
X

6. y=""Y
X=Yy

,  3X—4y-2
3x-4y-3



8. y,:L_2
3X—y-2

9. 2%y — yHdx + (2xy’ — xHdy = 0

10 Xy +xtg? =y
X

3ananuel. Pemnth ypaBHEHUE.
L.y —2xy = e’
2. (x+Dy' -2y =(x+1)

3.y + ycos X = sin 2X

6. y'cosy+siny = X

7. xy' —4y+ Xy

8. yidx+ (xy —1)dy =0

9. Xy’y+ Xy =1

10. ydx + (4Iny —2x— y)dy = 0
3ananued. Pemiuth ypaBHEHHE.

1. Ydx+ G@y? +Inxydy =0
X

2. e7Ydx+(2-xeY)dy =0



3. (xcos2y —3)dx — x*sin 2ydy = 0
4. sin(x + y)dx + xcos(X + y)(dx + dy) = 0

3

5. xeyzdx+(x ye ~ +tgly)dy =0

6. (xchy + shx)dy + (ychx + shy)dx = 0
7. (& +sinX)dx + cosxdy = 0

8. (x* —sin® y)dx + xsin2ydy = 0

9. ydx+ xydy —dy =0

10. (1+3x*sin y)dy — xctgydy = 0

3ananueS. Peminth ypaBHEHHE.

1. y"=6x

\®)

. y(4) = Cc0s2X
x2 X
3.y =xe" +3

4.y = e

)}

C(1+XA) Y +2xy =X

N

Y@ —2(y" ~1)ctgx = 0

!

y

X

7. xy' =y'ln

8.y =(y)

9. Wy =(¥) +yy +(y)



10. yy' =y’ Iny—(yy’



3ananme6. Pemnth ypaBHEHUE.
.y -5y +6y=0

2 Y +4y =0

3.4y +4y' +y=0

4.9y +12y'+4y =0

5.V +yY+y=0

6. 4y +9y =0
7.y" -6y +12y -8y =0

8. y'-27y=0

Ne)

Y =5y +6y' =0

10. y©@ +3y® +3y® 4y =0
3ananue7. Peumnth ypaBHEHHUE.

1.y =3y +2y =2x>-30
2.2y —y —y = 4xe™
3.y -2y =x*—x

4.y +6y +9y = (x—2)e

9}

.Y +4y +4y = (2x+ 3)sin X + cos X

»

.y =2y = 2x(cos X —sin X)&*
7.y -7y +6y =sinX

8. ¥y -2y +5y =¢€"cos2x
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9.y -2y +5y = xe*cos2x + X* + X —2

—X

10. y' —2y'+y:sinx+_1eX —_le
2 2

3ananue8. Pemuth nannbie cuctemsl qudpepeHnnanbHbIX YpaBHEHUH:

(X =y+1z,

1. |y’:3x+z,
1z'=3x+y.

5 <[x':3x—2y,

-9, X(0) =1, y(0) = 2.
ly =2x-y, (0) =1, y(0)

!

X +5x+y=¢',

3.

y' —x-3y=e”.

4.0y =x-y+z,

'=x+y-1

(
i
'x':x+ y+2,

4x' —y' =sint - 3x,

=
I

cost—y.

(X' = -2x -2y —4z,
9.0y =-2x+y-2z,

|Lz' =5X+2y+7z
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X'=y+1z,
10. Jy' =3x+1z,
' =3x+Yy.

5. Kpurepun ouneHKHM pacdeTHO-rpauuyeckoil padoTbl M THIOBbIEe OLIHOKHU
IPH ee BBINOJTHEHUH.

Kpurepuu ornieHku pacueTHO-rpadudecKoit paboTh:

OLIEHKA «3aYTEHO» BBICTABISIETCS 00yUaronieMycsi B TOM cllydae, €CJId BCe
3aJ1auyl PEIIeHBI, K 3a7a4aM MPUBEICHBI TIOSICHCHHUS;

OLIEHKA «HE 3aYTEHO» CTABUTCS B TOM CJydYae, eclu Kakas-TuOo 3amada
OTCYTCTBYET WJIU MPUBEICHBI HEIOCTATOYHBIC MOSCHEHUSI K PEIICHUIO 3a/1a4H.

TunoBsie OMMOKY MPHU BBITIOJIHEHUU PacuyeTHO-TpaduuecKkoi paboThl

[Ipu BBIMOMHEHUH pacdyeTHO-Tpaduueckoil paboOThl MO MAaTEeMAaTUKE YaCTO
BCTPEUAIOTCA CIEIYIONINE OMNOKU:

1. He cobmonens! npaBmiia 0hopMIIEHUS pacYeTHO-TpapuiecKoit paboThI.

2. He BbImepxkaHa CTpyKTypa pacueTHO-rpaduyeckoi paboThl (OTCYTCTBYET
oubnrorpaduueckuii CUCcoOK, TEOpETUUECKask 4acTh K 3aja4ye u T. 11.).

3. He ykazanbl eTUHUIBI U3MEPEHHUS MTOTYUYEHHBIX PE3YJIbTaTOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJIbI WJIM COJEPKUMOE BBIBOJIOB K 3aj1aue
HEKOHCTPYKTHBHEI.

5. OTcyTcTBHE TOTOBHOCTH OOYYalOIIErocsi OTBEYaTh HA TEOPETUUYECKUE
BOTIPOCHI, SIBJISIFOIITUECS] OCHOBOM IS pEIICHUS 3a]a4H.

6. He coOmrongarorcs nmpaBuiia MAaTeMaTHUECKOTO OKPYTJICHHSI TIOTy4Y€HHOTO
pe3ynbTara.

7. 3amaHue Ha pacueTHO-rpadUUYECKyI0 pabOTy BBHIIIOIHEHO HE IO CBOEMY
BapUaHTY.

6. Pexomennyemas aureparypa

a) OCHOBHas IUmMepamypa

1. COopHuK 3a1a4 MO BBICIIEH MaTeMaTuke: yueoHoe mocobue. 1 kypc / K. H.
Jlynry [u np.]. - M. : Aiipuc-tipecc, 2010. — 592 c.

2. COoopHHUK 3a7a4 10 BBICIIEH MatemaTuke: yueoHoe nmocooue. 2 kype / K. H.
Jlynry [u np.]. - M. : Aiipuc-tipecc, 2006. — 576 c.

3. baBpun . U. Briciias matemaruka : yueonuk / U. W. baBpun . - 2-¢ u3j.,
nepepad. u nom. - M. : BJIAIJOC, 2004. — 560 c.

4. llunayes, B. C. 3agayHuk 10 BBICIIEH MaTEMATUKE : ydeOHOE TTOCOOue IS
By30B / B. C. lllumaues. - 6-¢ uza., crepeotutl. - M. : Beicur. mik., 2006. — 304
c.
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5. lllumaues B. C. Bricias maTtemaTuka [ DIeKTpOHHBIA pecypc]| : yueOHUK /
B.C. lunmaues. - M.: HUIl UH®PA-M, 2015. - 479 c. - Pexxum nocryna :
http://znanium.com/catalog.php?bookinfo=469720

6. Bpicuiasg maremaTvika B YHPaKHEHHSX W 3ajadax : y4yed. mocoOue i
By30B. B 2-x u. U. 1 / II. E. Jlaako [u ap.]. - 6-e m3a. - M. : OHUKC : Mup n
O6pazoBanue, 2006.

0) OonoaHumenbHas AUmepamypa

1. ITucbmennsiil, JI. T. KOHCIIEKT JIEKIMI 1O BBICHICH MaTEMAaTUKE: TPUALATH
mecth Jeknuid. B 2-x gactax. U. 1 / JI. T. [Iucemennslii . - 6-¢ u3m. - M. :
Aiipuc-nipecc, 2006. — 288 c.

2. Boiroackuii, M. S. CopaBouHuKk 10 BbICHIEH Marematuke / M.
S. Beiroackuid. - M. : Actpens; ACT, 2005. — 991 c.

3. HuckyHos, H. C. /ludpdepennmaibHOe 1 UHTETPAIBHOE UCUHUCIEHUE: yUeO.
nocooue. B 2 1. T. 1 / H. C. Iluckynos. - U3n. crepeotun. - M. : UuTerpami-
ITpecc, 2004. - 416 c.

4. HNanumoB KO. M. Marematuka: Yue6. mocobue / FO.M. Jlanunos, JI.H.
XKypbenko, T'.A. HukonoBa u np.; Ilog pen. JL.H. XypbGenko, I.A.
Huxonosoii; KI'TY. - M.: UHOPA-M, 2006. - 496 c.

5. bepesuna H. A. Maremaruka: YueOHoe nocooue / H.A. bepesuna, E.JL.
Makcuna. - M.: U1 PUOP: HULL Uudpa-M, 2013. - 175 c.

7. TlepeueHb pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKAIIMOHHOM CETH
«HHTEpHET», HEOOX0AMMBIX 11 Hanucanus PI'P

1. eLIBRARY.RU [DnektpoHHbIN pecypc] : aNeKTpoHHas OubauoTeka. —
Pexxum nocryna: http://elibrary.ru/defaultx.asp

2. Znanium.com [DJEKTPOHHBIA pecypc]| : SIEKTPOHHO-OMOIMOTEYHAS
cuctema. — Pexxum noctyna: http://znanium.com
3. «Kuura®onng» [DNeKTpOHHBI pecypc] : 3IEKTPOHHO-OUOIMOTEYHAs

cuctema. — Pexxum noctyna : http://www.knigafund.ru

4. DnexTpoHHbIN Katanor HanmonanpHoM 6nbimotexku UP [DnexTpoHHbIN
pecypc]. — Pexxum noctyna: http://www.nbchr.ru.

5. U3natensctBo JIAHD [DnekTpoHHBIH pecypc] : 3IeKTPOHHO-O0MOIMOTEeYHAs
cucrema. — Pexxum noctyna : https://e.lanbook.com/
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