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MeTtoaudeckue pPEKOMEHIaIluu 1o BBITIOJTHECHHTO pacdeTHo-
rpapu4YecKux pabor No4 1o JTUCUUTLINHE «Marematuka» IS
obyvaroruxcst  mo  cmenuansHocT  08.05.01. YyeOHo-meTomuueckoe
nocobue. — Yebokcapor: Yebokcapckuiit UHCTUTYT ( riran) MocKOBCKOTO
MOJIUTEXHUYECKOTO UHCTUTYTa, 2021.

CocraButean: K..-M.H., nouieHT Kynenuna T. A.



1. leap 1 opranu3anus BbINOJHEHUSA PacuyeTHO-IpaduIecKomn
padoThI

eab pacyeTHO-rpapuueckoid padOTHI - BBISIBUTH 3HAHUSA
CTYJICHTOB METOO0JIOTUYECKHX OCHOB MAaTEMAaTHUKH, YMEHUE MPUMEHSITh
9TM 3HAHMS B  aAHAJIU3€ COLMAIBbHO-3KOHOMUYECKHX  SBJICHHM,
POU3BO/IUTD pacyeTsl, NPUBUTH oOyyJaronmmcs HABBIKU
CaMOCTOSITeJIbHON paOOThl C MPUMEHEHUEM MAaTEMAaTUYECKUX METOJIOB.
B  xome  BbImoiHEeHUs — pacyeTHoO-rpaduyeckod  paboThI
oOy4aromuicst TOMKeH MPOSBUTh YMEHUE CaMOCTOSATEIBHO paboTaTh C
yueOHOW ¥ HaydyHOM MaTeMaTHYeCKOM JUTepaTypoil, NPUMEHSTbH
MaTEMaTUYECKYIO0 METOJIOJIOTHIO B aHAJIN3€ KOHKPETHBIX JTaHHBIX, YMETh
BBIYHCIIATH MPEJEINbl, HAXOAUTh TIPONU3BOIHBIE, HAXOAUTH HHTETPAJIBI.
PacuetHo-rpadmueckass pabora JODKHA  OBITh  BBIIOJHEHA W
MPEICTABIICHA B CPOK, YCTAHOBIIEHHBIN rpadKoM y4eOHOTO TpoIiecca.
BbinosiHenue pacueTHO-rpaduyeckoii paboThl BKJIFOYAET
CJIEIYIOLIUE ATAIBI:
O3HAKOMJIEHME €  [OporpaMmMol  aucuMmuidHbl  «Maremarukay,
METOJMYECKUMHU  PEKOMEHJALMSAMU TI0  BBINOJIHEHUIO  PAaCcUeTHO-
rpaduyecKkoit paboThI;
npopaboTKa COOTBETCTBYIOIIMX Pa3/elOB METOA0JIOTUN MaTeMaTUKU TI0
PEKOMEHIOBaHHOM yueOHOM uTepaType, KOHCIEKTaM JIEKIIHIA;
BBIIIOJIHEHHE PACUYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;
3aBepuieHHass padoTa MPEICTABIACTCA A7 MPOBEPKHU Ha Kadernpy
MPEToIaBaTeli0 B YCTAaHOBJICHHBIC y4eOHbIM Tpaduxom cpoku. Cpok
npoBepku He Oonee 5-7 nmueit. IlpemomaBarens mMpoBepsieT KaveCTBO
paboThl, OTMEUYAET MOJOKUTEIbHBIE CTOPOHBI, HEAOCTaTKU PabOTHl U
ouenuBaer ee. OOyuaromuecs, HE TOATOTOBUBIIME PAaCUYETHO-
rpaduueckyro padoTy, K SK3aMEHY HE JI0ITyCKalTCS.

2. Bpi0op BapuaHTa M CTPYKTYPA pac4yeTHO-TpadpuiecKoi
padoThI

3amanusi JUIA pacdeTHO-rpaHuuecKux padoT  COCTABISIOTCS
npernojaBaTesieM, KOTOPBIH  BeACT  JaHHYH  JUCHUIUIMHY, U
YTBEPKAAOTCS Kadeapoii.

Homep Bapmanta pacuetHo-rpaduueckoil pabOThl BBHIOMpAETCS
oOydaromuMcsl 1o mocienHed mudpe B mudppe HOMEpa 3a4yeTHOU
KHIDKKH. Tak, HampuMmep, eciu mnociefnss 1mdpa mudpa 1, TO

00y4aronuiicsl BBIMOIHIET pacueTHO-rpapuueckyro paboTy Mo BapHaHTy
Ne 1.



[Ipy BbINOJSHEHUWH pacyeTHO-Tpaduueckoil paboThl HEOOXOAUMO
NPUACPKUBATHCS CIAEAYIOIIEH CTPYKTYPBI:

o TUTYJIbHBIH JIUCT;

o BBEJICHHE;

e PacyeTHas 4acTh;

¢ 3aKJIIOYCHUE;

e CIIICOK HCIIOJIb30BAHHOM JINTEPATYPHI.

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

Bo BBegeHMu cojepkarcs oO0IIME CBEACHHS O BbBIIOJHEHHON
pabore (0,5-1 c.).

B pacuerHoii 4YacTum oOydaromuiicss JTOJDKEH I0Ka3aTh yMEHUE
OPUMEHATh MaTeMAaTHMYEeCKHME METOJbl  PAacueTOB, PacCUMUTHIBATH
HEOOXOAMMbIEC JaHHbIE, JIeJJaTh HAa UX OCHOBE apryMEHTHPOBAHHBIC
BBIBOJIBI.

VYcnoBust 3a7a4 B pacyETHOM YacTH JOJKHBI OBITh MPUBEICHBI
NOJIHOCThIO. PelieHne 3agad cieayer COMpOBOXKIATh Pa3BEPHYTHIMU
pacueTamu, CChUIKAaMH Ha MaTeMaTHyecKue (QOpMyJibl, aHATU30M U
BbIBOJIAMHU. 3aladyd, B KOTOPBIX JaHBl TOJBKO OTBETHl  0e€3
MIPOMEKYTOUHBIX BBIYUCICHUH, CHUTAIOTCS HEPEIICHHBIMH.

Bce pacueTsl OTHOCUTENBHBIX MOKa3aTeNel HY>KHO MPOU3BOJIUTH C
MPUHATON B MAaTEMATHUKE TOYHOCTHIO BBIYMCICHUNA: KOIDPHUITUEHTHI - 710
0,001, a mpouentsl - 10 0,1.

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

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

[locne  3akito4eHHs]  OPUBOAUTCS  CIOUCOK  JIUTEPATYPHI,
BKJIFOYAIOIIUI TOJBKO T€ UCTOUHUKH, KOTOPBIE ObUIM UCTIOIb30BaHbI IIPU
BBIMIOJTHEHUH PacUYeTHO-rpaduueckoil paboThl U Ha KOTOpbIE MMEIOTCA
CCBUIKU B TEKCTE pabOTHI.

[Tpu onMcannu TUTEPATYPHBIX UCTOYHUKOB HEOOXOIUMO yKa3aTh:

o (haMUJTMY ¥ UHUITHATIBI ABTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTAThH;

¢ MECTO U3JaHUS;

o U3J1aTENILCTBO;

o TOJI U3JIAHUS;

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



CranpgapTHblid (popmaT onMcaHusi ICTOYHUKOB MPUBEJIEH B CIIUCKE
JUTEPATYPHI.

3. TpeGoBanusi K 0(pOPMJIEHHIO PaCUYeTHO-TPadpuUIecKO padoThI

[Ipu odopmienuu pacueTHo-rpaduyeckorl paboThl HEOOXOIUMO
PYKOBOJCTBOBATHCA CIEIYIOIIMMH TPEOOBAHUSMU:

1. O6bveM pabotsl - 10-15 cTpaHuil TekcTa Ha CTAaHAAPTHBIX
auctax (opmara A4, HaOpaHHBIX HA KOMIBIOTEPE C HCIOJIB30BAHUEM
TEKCTOBOTO pENaKTopa WM BpYy4YHYIO (IUCBMEHHO), TaOJIUYHOTO
npoleccopa Wi JpYrux MporpaMMHBIX CpeAcCTB (pasmep mpudra - 14
IYHKTOB, UHTEpBAI - 1,5).

2. CrpaHuLbl TODKHBI OBITh MPOHYMEPOBAHBI U UMETh IOJIS
ClleBa M CIpaBa HE MeHee 25 MM i 3aMEuaHWil IpernojaBaTelis-
KOHCYJIbTaHTA.

3. B Tekcre He AOMKHO OBITH COKpAILEHUH CJOB, KpOMe
OOIIETPUHSTHIX.

4. Bce mnpomexyTouHblE JAaHHBIE NPOBOJUMBIX PACUETOB U
pe3yJbTaThl CIEyeT MPEACTABIATH B IBHOM BHJIE.

3. Bce Tabmuibl MOMKHBI HMMETh CKBO3HYIO HYMEpAlUIoO.
[TpuBenennsie B paboTe WILTIOCTpauuu (rpaduKu, JUarpaMmmbl) JOJIKHBI
UMETh MOJPUCYHOYHBIE TTOJIITUCH.

6. Onucanve JIUTEPATypHBIX HCTOYHUKOB BBIMOJIHSICTCS B
COOTBETCTBUU CO CTaHAAPTHBIMU TpeOOBAaHUSIMHU, NPUBEICHHBIMU B
IpeabIAYIIEM pa3aere.

4. 3aganus pacuyéTHo-rpadpuueckoi padboTnl Ne3.
3ananmuel. Pemuth ypaBHEHHUE.

I. A+ y)dx—(1—-x)dy =0

2. (\/x—y+\/;)dy—ydx= 0

1

3. /:y+

Y x+1
4.2 1 er =0



xsin x

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 + )+ cos(x — y)

3aganme2. Peminth ypaBHEHUE.

U

Lydx+(x+y)dy =0

2. x) = y+qx’+y°

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



8. ) = x+y-2
3x—y-2

9. 2%y —yHdx+(2xy° —xHdy =0

Y

10. xy'+xtg==y
x

3ananue3. Perinth 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 -——=igT
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. Pernth 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 =0

3amanueS. Peminth ypaBHeHUE.

[E—

.y =622

2. Y™ =cos2x

3. )"= xe® £37F

4. y(g) =

3

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

6. Y —2(3" = )ctgx =0

!

7. xy" = y'lnl
X

0¢]

) ym _ (yn)Z



9. w" =)+ YN+ ()

10. 3" =y Iny—()*



3amanue6. Pernth 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) +y"=0
3amanue7. Pemuth 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. )" =2y +5y = xe* cos2x +x* +x—2

—X

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.
xX'=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+7z,
z'=3x+y.

5. Kputepun ouneHku pacuyeTHO-rpauuyeckoil padoTbl U TUNOBBIE OIIUOKH
IIPH €€ BBINOJTHEHUH.

Kputepuu onieHKN pacueTHO-rpaguaeckoil paboThI:

OIICHKAa «3a4TCHO» BBICTABJSIETCS OOydYaroleMycsi B TOM Cllydae, €Clid BCe
3aJlay¥l PEIICHBI, K 3a/1a4aM TPUBEICHBI MTOSICHCHHSI,

OIICHKa «HE 3a4TeHO» CTaBUTCA B TOM CJyd4ae, eClM Kakas-Tubo 3amada
OTCYTCTBYET WJIH MIPUBEACHBI HEIOCTATOUHBIE MOSCHEHUS K PEIICHUIO 3aa4H.

TunoBbie OMMOKY MPH BBIMOJIHEHUN PaCYETHO-TpadudecKoil paboThl

[Ipu BbIMOJIHEHMH pacyeTHO-Tpapuueckord pabOThl MO MAaTeMaTHUKE YacTo
BCTPEUAIOTCS CIECIYIOIINE OIUOKU:

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

2. He BblaepxaHa CTPYKTypa pacueTHoO-rpaduyeckoil paboTsl (OTCYTCTBYET
oubmorpaduueckuii CIUCcoOK, TeoOpeTUuIecKas 4acThb K 3ajaue 1 T. 11.).

3. He yka3aHbl eJMHUIIBI N3MEPEHHUSI TOTYICHHBIX PE3YIbTATOB.

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

5. OrcyTcTBHE TOTOBHOCTH OOYYalOIIErocss OTBEYAaTh HA TEOPETUUYECKUE
BOTIPOCHI, SIBJISIOIIMECS OCHOBOH /ISl peIIeHUS 3a1a4u.

6. He coOmromaroTcsi mpaBujia MaTeMaTHYECKOTO OKPYTJICHHS IMOTYYSHHOTO
pe3yJbTaTa.

7. 3amanue Ha pacdyeTHO-TpauuecKyr0 paboTy BBITIOJHEHO HE IO CBOEMY
BapHAaHTY.

6. Pexomenayemasi imreparypa

@) OCHOBHAs Tumepamypa

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

2. COoopHHUK 3a7a4 IO BBICIIEH MatemaTuke: ydyeOHoe rnocooue. 2 kype / K. H.
Jlyury [u ap.]. - M. : Alipuc-nipecc, 2006. — 576 c.

3. baBpun U. U. Beicmiass matematuka : yueOnuk / V. W. bapuH . - 2-¢ uzj,.,
nepepad. u nom. - M. : BJIAZIOC, 2004. — 560 c.

4. unayes, B. C. 3amaynuk mo BbICIIEH MaTeMaTUKe : yaeOHOE TTocoOue s
By30B / B. C. Illunaues. - 6-¢ u3x., crepeotun. - M. : Beicm. mik., 2006. — 304
C.
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5. lllunayes B. C. Briciias marematuka [DJIEKTPOHHBIN pecypc] : yueOHHK /
B.C. lllunaues. - M.: HULlT UTHOPA-M, 2015. - 479 c. - Pexxum poctyna :
http://znanium.com/catalog.php?bookinfo=469720

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

0) OononHumenvbHas aumepamypa

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

2. Beiroackuii, M. . CnpaBouyHMK 1O BbICIIE Marematuke / M.
. Beiroackuid. - M. : Actpens; ACT, 2005. — 991 c.

3. Huckynos, H. C. JlupdepenmanbHoe 1 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. nmocooue / FO.M. Jlanunos, JI.H.
Kyp6enko, I'.A. HuxonoBa u ap.; Ilon pen. JLH. XKyp6enko, I'.A.
Huxonosoii; KI'TY. - M.: UHOPA-M, 2006. - 496 c.

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

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

1. eLIBRARY.RU [DnektpoHHBIi pecypc| : 3JEKTpOHHas OuUOIMOTEKa. —
Pexwum noctyna: http://elibrary.ru/defaultx.asp

2. Znanium.com [DJEKTPOHHBIM pecypc] : 53IeKTPOHHO-OMOIHOTEUHas
cuctema. — Pexxum moctyma: http://znanium.com
3. «Kuaura®oHm» [DHeKTpOHHBIA pecypc] : 2JIEKTPOHHO-OUOIMOTEUYHAs

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

4. DnexTpoHHbIN KaTanor HannonanbHoi 0ubauotexku YP [DnekTpoHHbIM
pecypc]. — Pexxum nocryna: http://www.nbchr.ru.

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




