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1. leab 1 opranu3anus BbINOJHEHUSA PacuyeTHO-TpadpuuecKo
padoThI

eab pacyeTHO-rpapuueckoid padOTHI - BbISIBUTH 3HAHUSA
CTYJICHTOB METOO0JIOTUYECKHX OCHOB MAaTEMAaTHUKH, YMEHUE MPUMEHSITh
3TM 3HAHMS B  aAHAJIU3€ COLMAIBbHO-3KOHOMUYECKHX  SBJICHHM,
POU3BOJIUTD pacyeTsl, PUBUTH oOyyJaronmmcs HaBBIKU
CaMOCTOSITeJIbHOM paOOThl C MPUMEHEHUEM MAaTEMAaTUYECKUX METOJIOB.
B  xome  BbmmonHeHUs — pacyeTHoO-rpaduyeckod  paboThI
oOyJaromuicst TOMKEeH MPOSBUTh YMEHUE CaMOCTOSATEIbHO paboTaTh C
yueOHOW ¥ HaydyHOM MaTeMaTHYeCKOM JIUTEpaTypoil, NPUMEHSTbH
MaTEMaTUYECKYIO0 METOJIOJIOTHIO B aHAJIN3€ KOHKPETHBIX JTaHHBIX, YMETh
BBIYHCIIATH MPEJENbl, HAXOAUTh IPOU3BOIHBIC, HAXOAUTH HHTETPAJIBI.
Pacuetno-rpaduueckass pabora JODKHA  OBITh  BBIIOJHEHA |
MPEICTABIICHA B CPOK, YCTAHOBJICHHBIHN rpadkoM y4eOHOTO TpoIiecca.
BbinosiHenue pacueTHO-rpaduyeckoii paboThl BKJIFOYAET
CJIEIYIOLUE ATAIBI:
O3HAKOMJIEHME €  [OporpamMmMol  aucuMIuidHbl — «Marematukay,
METOJMYECKUMHU  PEKOMEHJALMSAMU TI0  BBIIOJIHEHUIO  PAacyeTHO-
rpaduyecKkoit paboThI;
npopaboTKa COOTBETCTBYIOIIMX Pa3/elI0B METOA0JIOTUN MaTeMaTHUKU 110
PEKOMEHIOBaHHOM yueOHOM TuTepaType, KOHCIIEKTaM JIEKIIHA;
BBIIIOJIHEHHE PACUYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;
3aBepuieHHass padoTa MPEACTaBIACTCA A7 MPOBEPKH Ha Kadernpy
MPETO/IaBaTeli0 B YCTAaHOBJICHHBIC y4eOHbIM Tpaduxom cpoku. Cpok
npoBepku He Oonee 5-7 mueir. IlpemomaBarens mpoBepsieT KaveCTBO
paboThl, OTMEUYAET MOJOKUTEIbHBIE CTOPOHBI, HEAOCTAaTKU PabOTHI U
ounenuBaer ee. OOyuaromuecs, HE TOATOTOBUBIIME PAaCUYETHO-
rpaduyueckyro padoTy, K SK3aMEHY He JI0IyCKaloTCs.

2. Bbi0op BapuaHTa M CTPYKTYPA pac4yeTHO-rpadpuuecKoi
padoThI

3amanus JUId  pacyeTHO-rpaduyeckux paboT  COCTaBIISIOTCS
npernojaBaTeneM, KOTOPbIH  BeOeT  JAaHHYI  JUCHMIUIMHY, U
YTBEPKJIAI0TCs Kadenapoi.

Homep Bapmanta pacuerHo-rpaduueckoil paboOThl BBHIOMpAETCS
oOydaromuMcsi 1o mocienHedl mudpe B mudppe HOMEpa 3a4eTHOU
KHIDKKH. Tak, HampuMmep, ecnu mnocienHss mmdpa mudpa 1, TO

00y4aroIIuics BBIMOIHIET pacueTHO-rpapuueckyro paboTy Mo BapuaHTy
Ne 1.



[Ipy BbINOJSHEHUWH pacyeTHO-Tpaduueckoil paboThl HEOOXOAUMO
NPUACPKUBATHCS CIEAYIOIIEH CTPYKTYPHI:

o TUTYJIbHBIN JIUCT;

o BBEJICHHE;

e pacyeTHas 4acTh;

¢ 3aKJIIOYCHUE;

e CIIICOK HCITOJIb30BAHHOM JINTEPATYPHI.

TUTYyJABHBIA  JIMCT SBISETCS IEPBOM  CTPAHMUIIEM PACUETHO-
rpadguueckoit pabotel. OOpazernr ero odopmieHHS TPUBEIEH B
[Tpunoxenun 1.

Bo BBegeHMu cojepkarcs oOIIME€ CBEACHHUS O BbBIIOJHEHHOU
pabore (0,5-1 c.).

B pacuerHoii 4YacTm oOyyaromuiicss JOJDKEH I0Ka3aTh yMEHHUE
OPUMEHSATh MAaTeMAaTHMYEeCKHME METOJbl  pPAacueTOB, PacCUMUTHIBATH
HEOOXOJMMbIEC JaHHbIE, JleJJaTh HAa UX OCHOBE apryMEHTHPOBAHHbBIC
BBIBOJIBI.

VYcnoBust 3a7a4 B pacyeTHOM YacTH JOJKHBI OBITh MPUBEICHBI
NOJIHOCThIO. PelieHue 3agad cieayer COMpOBOXKIATh Pa3BEPHYTHIMU
pacueTamMu, CChUIKAaMH Ha MaTeMaTHyeckue (QOpMyJibl, aHATU30M U
BbIBOJAMHU. 3aJadyd, B KOTOPBIX JaHbBl TOJBKO OTBETHl  0e€3
MIPOMEKYTOUHBIX BBIYUCICHUH, CUUTAIOTCS] HEPEIIEHHBIMHU.

Bce pacueTsl OTHOCUTENBHBIX MOKa3aTeNneld HY>KHO MPOU3BOJIUTH C
MPUHATON B MAaTEMATHUKE TOYHOCTHIO BBIYMCICHUNA: KOIDPHUITUEHTHI - 70
0,001, a mpouentsl - 10 0,1.

Cnenyer oOpatuth o0co00€ BHHMaHHE Ha BBIBOJABI, KOTOPHIE
JOJDKHBI OBITh  0OOCHOBAaHHBIMU, MOATBEPKIATHCA MPEBAPUTEIBHBIM
aHaIM30M UG POBOro MaTepuara.

B 3akuiouennu pacuetHo-rpaduyueckoit padotsl (1 c.) B kpaTkou
dbopme pe3roMUPYIOTCS Pe3yJIbTaThl padOTHI.

[locne  3akitoueHHs]  OPUBOAUTCS ~ CIUCOK  JIUTEPATYPHI,
BKJIFOYAIOIIUI TOJBKO T€ UCTOUHUKH, KOTOPBIE ObUIM UCTIOIb30BaHbI IIPU
BBIMIOJIHEHUH PacUYeTHO-rpaduueckoil paboThl U HAa KOTOpbIE MMEIOTCA
CCBUIKU B TEKCTE pabOTHI.

[Tpu onMcannu TUTEPATYPHBIX UCTOYHUKOB HEOOXOIUMO yKa3aTh:

o (haMUITMY ¥ UHUITMATIBI ABTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTaThH;

¢ MECTO U3JIaHUS;

o U3J1aTENIbCTBO;

o TOJI U3JIAHUS;

o KOJIMYECTBO CTPAHUI] WJIM KOHKPETHbIE CTpPaHUIIbl (IIOCIIETHUE B
CJIy4ae CChUIKM Ha CTAThIO WJIM CTATUCTUYECKUN COOPHUK).



CranpapTHblid (popmaT onMcaHusi UICTOYHUKOB MPUBENIEH B CIIHUCKE
JUTEPATYPHI.

3. TpeGoBanusi K 0(pOPMJICHUIO PacCUYeTHO-TPadpuIecKo padoThI

[Ipu odopmieHuu pacueTHo-rpaduyeckol paboThl HEOOXOIUMO
PYKOBOJCTBOBATHCA CIEIYIOIIMMH TPEOOBAHUSMU:

1. O6bveM pabotsl - 10-15 cTpaHuil TekcTa Ha CTAaHAAPTHBIX
mucrax (opmara A4, HaOpaHHBIX HA KOMIBIOTEPE C HCIIOJIb30BAHUEM
TEKCTOBOTO pENaKTopa WM BpYy4YHYIO (IMUCBMEHHO), TaOJIUYHOTO
npoleccopa Wi JIpYrux MporpaMMHBIX CpeAcTB (pasmep mpudra - 14
IYHKTOB, UHTEpBAI - 1,5).

2. CrpaHuLbl HODKHBI OBITh MPOHYMEPOBAHbBI U UMETh IOJIS
ClleBa M CIpaBa HE MeHee 25 MM i 3aMEuyaHWil IpernojaBaTelis-
KOHCYJIbTaHTA.

3. B Texcre He AOMKHO OBITH COKpAILEHUH CJIOB, KpOMeE
OOIIETTPUHSTHIX.

4. Bce mnpomexyTouHblEe JAaHHBIE MPOBOJUMBIX PACYETOB U
pe3ybTaThl CIEyeT MPEACTABIATH B IBHOM BH/JIE.

5. Bce Tabmuibl MOMKHBI HWMETh CKBO3HYIO HYMEpalHuIo.
[TpuBenennsie B paboTe WILTIOCTpaluu (rpaduKu, JUarpaMmmbl) JOJIKHBI
UMETh MOJPUCYHOUYHBIE TTOJIITUCH.

6. Onucanve JUTEPATypHBIX HCTOYHUKOB BBIMOJIHSIETCS B
COOTBETCTBUU CO CTaHAAPTHBIMU TPeOOBAaHUSIMHU, NPUBEICHHBIMU B
IpeabIAYIIEM pa3aere.

4. 3aganus pacuyéTHo-rpadpuueckoi padoTnl Ne3.
3ananmel. Pemuth ypaBHEHHUE.

I. A+ y)dx—(1-x)dy =0

2. (\/x—y+\/;)dy—ydx= 0

1

3.y =22

4 x+1
4.2 Lo =



xsinx

ycosy

5.9+ =0

6. x+xy+y(y+x9)=0

7. 6xdx—6ydy —2x%ydy +3xy*dx = 0

13
8.yr:yny

Vx+1
9. y' =sin(x - y) —sin(x + y)

10. 3" = cos(x + y) +cos(x — y)

3aganme2. Peminth ypaBHEHHE.

U

Lydx+(x+y)dy =0

2. x) = y+qxt+y°

3 _y_x
dx x y
r
4. y=xy' —xe*
5 ! y _
.Y ==(0+Iny-Ilnx)=0
X
6. y,:x+y
xX=y
—4y-2
7.y =2



8. y = x+y-2
3x—y-2

9. 2x°y —yHdx+(2xy’ —xHdy =0

Y

10. xy'+xtg==y
x

3ananue3. Pernth ypaBHEHUE.

U

2
LY =2xy=e"

\S]

C(x+1)y =2y =(x+1)°

3. ¥+ ycos x = sin 2x

4. y'—y=(x+ljex

X

5.y -—-=rg
sin x 2

6. y'cosy+siny=x

7. xy'—4y+x2\/;

oo

. yzdx+ (xy—=Ddy=0

9. X*y*y +x%° =1

10. ydx +(4Iny-2x—y)dy =0
3ananued. Peminth ypaBHEHUE.

1. Zax + 32 + Inx)dy = 0
X

2. ¢dx+(2-xe”)dy=0



3. (xc0s2y —3)dx—x*sin2ydy =0
4. sin(x + y)dx + xcos(x + y)(dx + dy) =0

2 2
5. xe¥ dx+(x*ye” +1g?y)dy =0

6. (xchy + shx)dy + (ychx + shy)dx = 0
7. (¥ +sinx)dx+ cosxdy =0

8. (x* —sin? y)dx + xsin2ydy = 0

9. y2dx+xydy—dy =0

10. (1+3x?siny)dy — xctgydy =10

3amanueS. Peunth ypaBHeHUE.

[E—

.y =622

2. Y™ =cos2x

3. )"= xe® £37F

4. y(g) =

3

5. (1+x3)y"+2x" =x

6. Y —2(3" = )ctgx =0

’

7. xy" = y'lnl
X

o0

) ym _ (yn)Z



9. w" =)+ Y+ ()

10. 3" =y Iny—()*



3amanue6. Perinth ypaBHeHUE.
l. y"-5y"+6y=0

2 y'+4y =0

3.4y"+4y' +y=0
4.9y"+12y' +4y =0

5.9"+y' +y=0

6. 4y"+9y =0

7. y"—6y"+12y' -8y =0
8. )" -27y=0

9.y _5)"4+6y' =0

10. y(6) +3y(5) +3y(4) +3y"=0
3amanue7. Peumnth ypaBHEHUE.

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

3.y"=2y'=x"—x

4. y"+6) +9y =(x—2)e >

)

. Y'+4y"+4y = (2x+3)sinx +cosx

o)

. " =2y =2x(cosx —sinx)e*
7. y" =7y +6y =sinx

8. y'—2y'+5y =¢"cos2x
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9. y"=2y' +5y = xe* cos2x +x* +x—2

1 1 _
10. y"=2y' + y=sinx+—e* ——e™*
y yty ) 5

3aganue8. Pemuth nanusie cuctembl AUQdepeHInaIbHbIX YPaBHEHHIM:

x—y+z
=3x+z,
Z—3x+y
x'=3x-2y,
2. { 4 x(0) =1,y(0) =2.
X' +5x+y=eé'
3 y
y—-x- 3y—e
X'=-x+y+z,
4. 2y'=x-y+z,
Z'=x+y-z.
4x"—y ' =sint -3
5 {fc =si X,
x'=cost—y
'=2x+y,
6. x'=2x+y
y' =3x+4y.
X'=x-2y-z,
7.3y =—x+y+z,
Z:
8.
y=x+e +e.
x'=-2x-2y—4z,
9.4y =-2x+y-2z,
z'=5x+2y+7z.
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X'=y+z,
10. {1y =3x+z,
z'=3x+y.

5. Kputepun oneHku pacuyeTHO-rpauuyeckoii padoTbl U THNOBBIE OIIMOKH
IIPH ee BBINOJTHEHUH.

Kputepuu onieHKHn pacueTHO-rpaguaeckoil paboThI:

OIICHKAa «3a4TCHO» BBICTABJISIETCS OOyYaroIleMycsi B TOM Cllydae, €Clid BCe
3aJla4y¥l PEIICHBI, K 33/1a4aM TPUBEICHBI MTOSICHCHHS,

OIICHKa «HE 3a4TeHO» CTaBUTCA B TOM CJydae, €ClIM Kakas-Tubo 3amada
OTCYTCTBYET WJIH MIPUBEACHBI HETIOCTATOUHBIE MOSCHEHUS K PEIICHUIO 3aa4H.

TunoBblie OMMOKY MPHU BBIMOJIHEHUN PacyeTHO-Tpadudeckoil paboThl

[Ipy BBIMOJIHEHHH pacyeTHO-Tpapuueckord pabOThl MO MAaTeMaTHUKE YacTo
BCTPEUAIOTCS CIIEIYIOIINE OIUOKU:

1. He cobmonens! mpaBuia ohopmiieHus pacueTHO-TpadudecKoit paboTHl.

2. He BblaepxaHa CTpPYKTypa pacueTHoO-rpaduyeckoil paboThl (OTCYTCTBYET
oubmorpaduuecKkuii CIucoK, TeopeTuuecKas 4acThb K 3ajaue 1 T. J11.).

3. He yka3aHbl eJMHUIIBI N3MEPEHHUSI TOTYICHHBIX PE3YJIbTAaTOB.

4. B 3amaye OTCYTCTBYIOT BBIBOJBI WJIM COACPKMUMOE BBIBOJIOB K 3a7ade
HEKOHCTPYKTUBHBI.

5. OrcyTcTBHE TOTOBHOCTH OOYyYalOIIErocss OTBEYAaTh HA TEOPETUUYECKUE
BOTIPOCHI, SIBJISIONIMECS OCHOBOH /ISl peIIeHUS 3a1a4u.

6. He coOmromaroTcsi mpaBujia MaTeMaTHYECKOTO OKPYTJICHHS IMOTYYSHHOTO
pe3yibTaTa.

7. 3amaHue Ha pacdyeTHO-TpauUecKyr0 paboTy BBITIOJHEHO HE IO CBOEMY
BapHaHTY.

6. Pexomenayemasi iureparypa

a) OCHOBHas Tumepamypa

1. COopHUK 3aia4 1O BBICIIEH MaTeMmaTHke: yueoHoe mocooue. 1 kype / K. H.
Jlynry [u ap.]. - M. : Alipuc-npecc, 2010. — 592 c.

2. COopHHUK 3a7a4 110 BBICIIEH MatemaTuke: yuyeOHoe nocooue. 2 kypc / K. H.
Jlynry [u ap.]. - M. : Alipuc-nipecc, 2006. — 576 c.

3. baBpun U. U. Beiciass matemartuka : yueOnuk / WM. W. bapuH . - 2-¢ uzj.,
nepepad. u nom. - M. : BJIAZIOC, 2004. — 560 c.

4. lunayes, B. C. 3amaynuk mo BbICIIEH MaTeMaTUKe : yaeOHOE mocoOure s
By30B / B. C. Illunaues. - 6-¢ u3z., crepeotun. - M. : Beicm. mik., 2006. — 304
C.
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5. lllunayes B. C. Bricmas matematuka [DIeKTPOHHBIN pecypc] : yueOHHK /
B.C. lllunaues. - M.: HULlT UTHOPA-M, 2015. - 479 c. - Pexxum poctyna :
http://znanium.com/catalog.php?bookinfo=469720

6. Brpicmias maTtemaTuka B yNpaXHEHUAX U 3a7adax : yuyed. mocobue s
By30B. B 2-x u. Y. 1 / I1. E. lanko [u ap.]. - 6-e uzn. - M. : OHUKC : Mup u
O6pazoBanue, 2006.

0) OononnumenvbHas Aumepamypa

1. ITucbmennsiit, JI. T. KoHCHEKT JIeKIIU MO BBICIIEH MaTEMaTHKE: TPUIAAThH
mecth geknuii. B 2-x gactax. Y. 1 / . T. IlucemeHHsll . - 6-¢ u3a. - M. :
Aipuc-tipecc, 2006. — 288 c.

2. Beiroackui, M. . CnpaBouyHWK 1O BbICIHIe Marematuke / M.
. Beiroackuid. - M. : Actpens; ACT, 2005. — 991 c.

3. Huckynos, H. C. JlupdepenmanbHoe U MHTETPaIbHOE UCYUCICHHUE: YUeO.
nocobue. B 2 1. T. 1 / H. C. Iluckynos. - U3xa. crepeotur. - M. : MaTerpani-
IIpecc, 2004. - 416 c.

4. Jlanmnos IO. M. Maremarnka: Yueb. mocooue / FO.M. Jlanunos, JI.H.
Kypbenko, I'.A. HuxonoBa u ap.; Ilon pen. JLH. Xyp6enko, I'.A.
Huxonosoii; KI'TY. - M.: UHOPA-M, 2006. - 496 c.

5. bepe3una H. A. Matematuka: Yuyebnoe mocobue / H.A. bepesuna, E.JI.
Makcwuna. - M.: U] PUOP: HUILI Uudpa-M, 2013. - 175 c.

7. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHUKANUOHHOU CeTH
«AHTEpHET», HEOOXOAUMBIX JJ1 Hanucanusi PI'P

1. eLIBRARY.RU [DnektpoHHBI pecypc]| : 3JEKTpoHHas OuUOIMOTEKa. —
Pexum noctyna: http://elibrary.ru/defaultx.asp

2. Znanium.com [DJEKTPOHHBIA pecypc| : SIECKTPOHHO-OMOIMOTEUHAS
cuctema. — Pexxum moctyma: http://znanium.com
3. «Kuaura®oHm» [DHeKTpOHHBIA pecypc] : 2JIEKTPOHHO-OMOIMOTEUHAs

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

4. DnexTpoHHbIN KaTanor HanmonanbHou 0ubaunotexku YP [DnekTpoHHBIM
pecypc]. — Pexxum nocryna: http://www.nbchr.ru.

5. U3narenbctBOo JIAHD [DnekTpoHHBIN pecypc] : 2IeKTpOHHO-OMOInoTe Has
cuctema. — Pexxum nocryma : https://e.lanbook.com/






