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BBEJIEHUE
1. lesan u 32124 U3yYeHUSs TUCHUTLIHHBI

Henp nucuurmumebl: GopMupoBaHue Habopa oOmenpodeccnoHaTbHBIX KOMIETEHITHIMA
OakanaBpa no HanpasiieHuro moarotoBku 08.03.01 «CtpoutenbcTBOY.

3amaun OCBOCHHS JTUCIHUIUIMHBI: (OPMUPOBAHUE TMPEACTABICHUN O pPOJH U MECTe
MaTeMaTUKd B COBPEMEHHOM MHpE, 3Tanax pa3BUTHS, YHHBEPCAJIbHOCTH €€ IMOHATUH U
npelCcTaBiICHut; (QOopMHUpOBAHUE YMEHUN KOHCTPYMPOBAHHS M aHaIN3a MaTeMATHYECKUX
Mojiesiel 00BEKTOB, CUCTEM U MPOLIECCOB MPH PEIICHUU 3a/1a4, CBA3aHHBIX cO cepoit Oymymien
po(heCcCHOHANLHOM JEATEILHOCTH, OBJAJICHUE HABBIKAMH TOYHOTO M CXKATOTO BBIPAXKCHUS
MaTeMaTUYeCKONM MBICIM B YCTHOM M IUCBMEHHOM U3JIOKEHUHU, C HUCIOJIb30BaHUEM
COOTBETCTBYIOLIEH CUMBOJIMKHU.

B pe3yjabTaTe 0OCBOCHUA ITUCHUIIVIMHBI CTYACHTBI JOJKHbI:

3HaTh:  OCHOBHBIE  TIOHATHS  AHAIMTHYECKOW  TEOMETPUHM,  JIMHEHHOW  anreOphl,
TG pepeHIMaIbHOI0 U UHTErPalbHOTO MCUUCIEHUS (YHKLHUU OJHOW IEepPEeMEHHOMN, TEeOopHUH
(GYHKIIMM HECKOJIBKUX NEPEMEHHBIX, TEOPUU (PYHKIMI KOMIUIEKCHOI'O NEPEMEHHOr0, TEOPHH
psnoB, Teopun audepeHIaIbHbIX YPABHEHUH, TEOpPUU BEPOATHOCTEH M MaTeMaTHYeCKOM
CTaTUCTUKH, YUCIIEHHBIX METO/IOB.

YMerb: 3pPEeKTUBHO HCHOIB30BATH METOJIbl AHATUTHUECKOW T'€OMETPUHU, JTUHEHHOW anreopsl,
T GepeHIMaIbHOr0 U UHTETPATBHOTO HCYUCICHUS (YHKIUU OJHOW IMEePEeMEHHOH, TEOpHH
(YHKLUU HECKOJBKHUX NEPEMEHHBIX, TEOPUH (YHKIUHA KOMIUIEKCHOTO NEPEMEHHOr0, TEOpUHU
psnoB, Teopun nupdHepeHIHATBFHBIX yPaBHEHUH, TEOPHHM BEPOATHOCTEH M MaTeMaTHYECKOU
CTaTUCTHKHM, YHCJIECHHBIX METOJOB. IpU peIIeHUH 3aJad, CBA3aHHBIX co chepoit
npohecCuOHATbHON e TENbHOCTH.

BuiaeTs: HaBbIKAMU UCHOJIB30BaHUS METOJIOB aHAJTUTUYECKON F€OMETPHUH, IMHEHHOM anredpsl,
T depeHIMATBbHOTO U HWHTETPAJIbHOTO HCYHUCIEHUS (QYHKIMHA OJHOW IMEepEMEHHOW, TEOpHH
(YHKLIUU HECKOJBKUX NEPEMEHHBIX, TEOPHHM (YHKLUUN KOMIUIEKCHOTO MEPEMEHHOr0, TEOpUH
psanoB, Teopuu AuQQepeHIraIbHbIX YpaBHEHUM, TEOpPUU BEPOSTHOCTEH M MaTeMaTHYeCKOM
CTaTUCTHKHM, YHCIEHHBIX METOJOB IpH pelIeHHHM 3aJad, CBS3aHHBIX CO cdepoi
npohecCuOHATbHON NeSTENbHOCTH.

2. O6opynoBaHNe U MATEPHAJIBI

HpaKTI/I‘IGCKI/Ie pa6OTI>I 10 JUCHMIIIIMHE «MatemaTnka» MMPOBOAATCA B KOMIIBIOTCPHOM
KJ1acCe€ ¢ MyJIbTUMEIHA O60py,£[0BaHI/IeM: MMPOCKTOP, KOMIIBIOTCP, SKPpaH HACTECHHBI.

3. HamMeHoOBaHUe NPAKTHYECKUX PadoT

Ne HanmMeHoBaHMe TeM TUCHMILIAHBI, UX KPATKOE Obbem N3 Hux
Tembl COZIepKaHue 4acoB IIpaKTUYECKast
JIUCIT ITOATOTOBKA, YaCOB
UIUIH

HBI

2 ceMecTp

11 MeToabl M C1IOCOObI HHTETPUPOBAHUS. 2

3aMeHa NEPEMEHHOW B HEOIPENEICHHOM HHTETpalle.
NuterpupoBanne 1o  4vactsiM. HHTerpupoBaHue
JJIEMEHTAPHBIX npo0eii. WHuterpuposanue
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palMOHAIBHBIX GyHKIHHA. NurterpupoBanue
TpuroHomerpuueckux ¢Gynkmmii. HHTerpupoBaHue
HEKOTOPBIX UPPAIMOHATBHBIX (DYHKIUH.

15 | IIpousBoanbie u au¢pdepeHuuanbl  GyHKIHA 2
HECKOJIBKUX IepeMeHHbIX. YacTHble NPOU3BOAHBIE
NepBOr0  TOpsiiKa M HMX  TEOMETPHUYECKOE
UCTOJIKOBaHUE. YacTHble IPOM3BOJHBIE  BBICIIUX
nopsiakoB.  JuddepeHunpyeMocTs M TOJHBIN
muddepennman pyakuun. KacarenpHas u HOpMaiab K
noBepxHocTtd. [Ipow3BomHas 1O  HampaBlICHHIO.
['panueHt.

Hroro 3a 2 cemecTp 4

4. Copep:kanne NPaKTHYeCKUX padoT

Ilpakmuueckan paboma 1. MeToabl H COCOObI HHTETPHUPOBaHMsl. 3aMECHA MEPEMEHHON B
HeolpeaeneHHOM uHTerpane. MuterpupoBanue mno 4dactsaM. MHTerpupoBaHuE 3J€MEHTAPHBIX
npobeil. MHTerpupoBanne panuoHaNbHbIX (yHKUMN. HHTErpupoBaHHe TPUTOHOMETPUUECKHUX
¢ynkuunii. UHTErprpOBaHrEe HEKOTOPBIX HPPAITMOHATBHBIX (DYHKITHIA.

Ilenv: chopmMupoBaTh yMEHHE BBIUUCIATH HEOMPEIEICHHBI HHTErpajl C MOMOIIBI0 3aMEHbI
NEPEMEHHON U IO YacTsAM, UHTETPUPOBATh 3JIEMEHTapHbIE JIPOOM U pallMOHAIbHbIE (DYHKIUH,
MIPUMEHSATD [MOJYYEHHbIE YMEHUS [IPU PEIICHUH NMPAKTHYECKUX 3a1a4.

Teopemuueckaa uacmup:

3ameHa IepeMEHHOM B HEONIPEAECIIEHHOM UHTErpale.

Teopema: Eciu TpeGyeTcst HAWTH HHTETpa J. f(x)dx , HO CIIO’)KHO OTBICKATh NEPBOOOPA3HYIO,
TO ¢ TIOMOIIBI0 3aMeHbI X = @(t) u dx = ¢'(t)dt moayuaercs:
[ e = [ Flo@)e'@)dr.
IIpumep. Haiitu HeonpeneieHHbINA HHTErpall j\/@ cosxdx.
Cnenaem 3ameny t = sinx, dt = cosxdt.

j\/?dt:jt”zdt=§ﬁ” +C=§sin3/2x+C.

[Tpumep. _[x(xz +1)°" % dx.

dt
Bamena ¢ = x> +1; dt=2xdx, dx= 2—; [omyuaem:
x

5/2 2 5/2
J‘tslzﬂ:lj‘ta/zdt:l_gts/z+C:t_+C:(X +1 LC.
2 2 2 5 5 5

HHTErpupoBaHKE MO YacTsIM.
Crnioco0 OCHOBaH Ha M3BECTHOM (popMyiie MpOU3BOAHOM mpou3BeaeHus: (UV)' = U'V + V'u,
rze U u V — HeKoTopble GyHKImH oT X. B muddepennmansroii popme: d(uv) = udv + vdu.

[TpouHTerpUpoOBaB, MOIy4YacM: J. d(uv) = judv+ Ivdu , @ B COOTBETCTBHH C

NPUBEJICHHBIMH BBIIIE CBOMCTBAMHU HEOMPEICICHHOIO HHTErpaia: Uy = j udv+ I vdu WU
Iudv =uy-— Ivdu :

[Tonyunnu ¢GopMyny HHTErpUpOBaHMS IO 4YacTAM, KOTOpas IO3BOJISIET HaXOIUTh
MHTETpaJIbl MHOTHX AJIEMEHTaPHBIX (PYHKIINH.




2 .
. u=x"; dv=sinxdx
[Ipumep. sz sin xdx = ’ » L=—x?cosx+ jcosx 2xdx =
du=2xdx, v=-cosx

u=x; dv=cosxdx; 5 . . 5 .
] =—Xx"Ccosx+2|xsinx — Ismxdx =—x"cosx+2xsinx+2cosx+C.
du=dx, v=sinx
Kak BumgHO, mocienoBarenbHOE MPUMEHEHHE (DOPMYJIBI MHTETPUPOBAHHUS IO YaCTSIM
MO3BOJISIET TOCTETIEHHO YIPOCTUTh (DYHKIIUIO U TPUBECTH UHTETPA K TAOTHYHOMY.

2 2
u=e’; du=2e“dx

T oh=e™ sinx—Isinx-Zez"dx:
dv=cosxdx, v=sinx

Ipumep. Iezx cosxdx =

2x 2x
u=e’; du=2e " dx; . .
’ ’ =e” sinx —2|-e** cosx—J.—cosx~2e2"dx =e” sinx +
dv =sinxdx; v=-—cosx;

+2e** cosx — 4J.cosxezxdx

BujHO, 4TO B pe3ylbTaTe MOBTOPHOTO HPMMEHEHHsS HHTETPUPOBAHUS I10 4YacTAM
(QyHKIMIO He ymanoch yIpOCTUTh K TaOnudHoMy Buay. OJHAKO, MOCJIEIHUH IOJyYeHHBIH
MHTErpajl HUYEM He OTIMYAeTCs OT HCXOAHOro. I103TOMy IlepeHeceM ero B JIEBYIO YacTh

PaBEHCTBA.
SJ.ez" cosxdx = e** (sinx + 2cosx)

2x
e’ .
J.ezx cosxdx = e (sinx + 2cosx) + C.

Takum 0Opa3oM, HHTErpall HaiieH BooOIIe 6€3 MPUMEHEHHs TaOJIUI] HHTETPAJIOB.
HHTerpupoBaHue 31eMeHTapHbIX IpoOei.

DJleMeHTapPHbIMM Ha3bIBAIOTCS JPOOU CIEAYIOIINX YETHIPEX THIIOB:

L o, MxEN
Cax+b’ Cax’ +bx+c’
1 Mx+ N
" — IV,
(ax+b)" (ax™ +bx+c)"

M, N — HaTypaibHble uncaa (M>2,N>2) u b? — 4ac <0.

[TepBble ABa THIIa UHTETPATIOB OT AJIEMEHTAPHBIX AP0OEi JOBOJIHLHO MPOCTO MPUBOIATCS
K TaOJIMYHBIM IOJICTAHOBKOM t=ax+ b.

} Ii:l 4 _ Ll + ¢ = Linjax + 8]+ C.
ax+b a’t a a

m = m m-1 + C - m—1
(ax+Db) a’t a(m—1) a(m—1)(ax+Db)
PaccMoTpuM MeTO1 HHTETPUPOBAHMS dJIEMEHTapHBIX apodei Buma 1.
Wuterpan nqpodu Buaa |1l moxxer ObITh IpeCTaBIICH B BUJIE:

Lo dx 1pdt 1 ~ 1



A(2x+p)+(B—Apj
Ax+ B 2 2 A
A de=2

5 dx = - J' 22x+p d (B__pjj : dx _
X"+ px+gq X"+ px+gq 29 x "+ px+gq 2 M xT+px+gq
A Ap dx A 2B—Ap

="Inlx’ + px+q +[B——j =lnlx’ + px+q| + ———-

2 ‘ ‘ 2 J.( pjz ( pzj 2 ‘ ‘ /4q_p2

X+E + q—T

2x+p

V4q-p?

31ech B 00I1IeM BUJIE TIOKA3aHO MPpUBEIeHNE nHTerpaia apoou Buaa |11 x nsym
TaOJIMYHBIM HHTETPAJIaM.

PaccmoTpuM npuMeHeHne yKa3aHHO! BhIe (JopMyITbl Ha IPUMEpax.

-arctg +C

[Tpumep.
=6x-5; du=6dx
7x -2 84x 24 84x — 24 HEDXTS, GUE DAY
I == dX:I - dx=j 5 X = u+5 =
3x"—5x+4 36x° —60x+48 (6x—5)"+23 X = p ;
_ J-14u+70 24 3 J- udu 23 2aVu :zln(u2+23)+ 23 arctg 2+ C =
u® +23 W +23 3347123 6 323 \/2_3

6x—5
J23

:%ln‘36x2 —60x+48‘+?arctg +C.

BooG1e roBops, eci y TpexuieHa ax® + bx + ¢ Beipaxenue b? — 4ac >0, To apo6s 10
OTIpeJIeNIeHHI0 He SBIAETCS SIEMEHTApHOM, OJHAKO, TeM HEe MEHee ee MOYKHO MHTEIPHpOBaTh
YKa3aHHBIM BBILIE CIIOCOOOM.

IIpumep.

- =x+3; du=dx; —15-
J25x3 _I S5x-3 _u X+5; du=dx; =ISu215 3du=SI 2ua’u 3
x°+6x—40 (x+3) —49 x=u-3; u-—49 u-—49
—18f 2“’” —1\ —49\——1 ”_7+c:§1n\x2+6x—40\—21n =4 ¢

u-—49 u+7 2 7 |x+10

IIpumep.
J- 3x+4 J- 3x+4 {u—x 3; du—dx} J-3u+9+4du:3j- udu N
\/7—x2+6x J16—(x=3)? X=u+3; V16—1u> V16—u>

=-3J16—u’ +13arcsm4+C——3\/7 x? —6x+13arcsm

+C.

M e

PaccmoTpuM Tenepb MeTo bl HHTETPUPOBAHUS TpOCTeHNX aApobeit 1V tuma.
CHayvaina paccMoTpuM YacTHbIN ciyyait npu M =0, N = 1.

dx
Torma wHTErpan Buaa I > — MOXHO ITyTE€M BBIIEJIEHHA B 3HaMEHATele
(ax™ +bx+c)
du
MOJTHOTO KBajjpaTa MPeCTaBUTh B BUJIC JW Craenaem ciemayroliee mpeoopa3oBaHue:
u - +s
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s+u-—u 1 udu
'[(u +5)" B J.(uers)" u:;J.(u2+s)"_l_;'[(u2+S)"

Bropoii naTerpan, BXoaAIuii B 3T0 paBEeHCTBO, OyeM OpaTth 10 4acTsM.

dv, = —2udu ; u, =u; du, =du
(u”+s)"
O003HaUNM:
udu 1
¢! :J‘ 2 == 2 o
(u”+s)" 2(n—1)(u" +s)"
J- u’du _ u N 1 J- du
u® +s)" Qn-2)w* +s)"" 2n-27 W’ +s5)""

I[J'ISI HCXOJHOI'0 MHTETrpaia IoJ1yJyacMm.

J- du _J- N u B 1 J- du
(u® +s)" s W +5)"" sQun=2)w*+s)"" s@2n-2)7 u’+s)""

J du _ u N 2n-3 _[ du .
W’ +s)"  sQn-2)wu’+s)"" s2n-2)° W’ +s)""
[Monyuennas gopmynia Ha3bIBaeTCs peKyppeHTHO. Eciau npumenuts ee N-1 pas, To
du
u’+s
BepreMcs Tenepb K HHTErpaily OT 3JIeMeHTapHO# 1poou Buaa IV B o0miem ciaydae.
u=2ax+b;, du=2adx

MOJIYYHUTCH TaOJIMYHBIH HHTCIpal .[

Mx+ N

J. i\lx-i—N dx = (4a) _[ u—b L b=
(ax” +bx+c)" [(2ax+b) + (4ac—b? )] = ; s=4ac-b";
M(u b) N
(4a) _[ * (4a)” {M udu 2aN — Mb du }
dM: _.[ 2 n + I 2 n
(u +s)" 2a (u”+s) 2a (u” +s)

B mHONy4eHHOM paBeHCTBE MEpBbIii HMHTErpal C MOMONIBIO MOACTAHOBKH t = U? + S
dt
NPUBOJIUTCS K TAOJIMYHOMY I—n , @ KO BTOPOMY HMHTErpally IPUMEHSETCS] PACCMOTPEHHAsI BBILIE
t

pexyppeHTHas popmyna.

Hecmotpss Ha KaxKyllyrocsi CIOKHOCTb HWHTEIPUPOBAHUS DJIEMEHTApHOU JpoOu
Buaa |V, Ha paKkTHKe ero I0CTaTOYHO JIETKO MPUMEHSTH i Jpo0ei ¢ HeOOBIION CTeEeHbI0 N,
a YHUBEPCAIBHOCTh W OOIIHOCTH TOJXO0JIa JIeJAaeT BO3MOXKHBIM OYEHHb IMPOCTYIO peaTu3aIrfio
sToro Meroaa Ha OBM.

[Tpumep:

(x* —4x+7)° (x=2)>+3)° =u+2; (u® +3)°

t=u’+3;
=3J. 2udu 2+11J' 2du . u- +3; =§ izt+11 uz N 1 J- zdu _
(u”+3) (u=+3) dt =2udu;| 27t 3-2(u”+3) 3-27u"+3

- 1 -2
=—i+ Hu +11 arctgiJrC:— 3 + H(x=2) +1 arctgx +C.

2 6(ut+3) 63 3 2x’ —4x+7) 6(x>—4x+7) 63 NE)

'[ 3x+5 dx:j 3x+5 d_{u—x 2; du—dX} I3u+6+5d

HHTerpupoBanue pauioHaIbHbIX (YHKIUHN.
7




HHTerpupoBaHre panuoHAIBHBIX IPOOCH.
st Toro, 4ToOBI IPOUHTETPUPOBATH PAIMOHAIBHYIO IPOOb HEOOXOIUMO
Pa3JI0KUTh €€ Ha DJIEMEHTapHBIE IPOOH.

O(x)
Teopema: Ecin R(x) = == - mpaBWIbHAas palMOHAIbHAS Ap0OOb, 3HAMEHATEIb
P(x)
P(X) xoTopoli mpejiCTaBiCH B BUIC MPOM3BEICHUS JHMHEHHBIX M KBaJPATHYHBIX MHOXKHTEICH
(oT™MeTHM, YTO JIFOOOH MHOTOWICH C JEHCTBUTEIBHBIMH KOI(PGHIIMECHTAMH MOXET OBbITh
TpeJcTaBieH B TakoM Buze: P(X) = (X - a)%...(X - b)A(x% + px + q)*...(x% + rx + S)#), To 3Ta 1PO6H
MOJKET OBITh Pa3/IoKEHA Ha IICMEHTAPHbIC IO CICAYIOMICH CXeMe:

O(x) 4, 4, A, B, B, B, Mx+ N,
= - .t — 4.+ -+ .t Tt -+
P(x) x—-a (x-a) (x—a) (x=b) (x-b) (x=b)" x"+px+gq
Myx+N, M,x+N, . Rx+S, N R,x+S, . R x+S,
(x* + px+q)° (x> + px+¢q)" xPH+rx+s  (x°+rx+s)’ (x* +rx+s)"

rae A, Bi, Mi, Ni, Ri, Si — HeKOTOpbIC TOCTOSIHHBIC BETUYHHEI.
[Ipy wuHTErpUpPOBaHUM pAIMOHATBHBIX Jpo0eil MpuOeraroT K paszloKEHUIO
UCXOIHOU apobu Ha rreMeHTapublie. [ mHaxoxaenus Benmmuud A, Bi, Mi, Ni, Ri, Si npumensitor
TaKk Ha3bIBacMbIi MeTO] HeompeeeHHbIX K03 (PHUUMEeHTOB, CyTh KOTOPOrO COCTOUT B TOM,
YTO JUIsl TOTO, YTOOBI JIBA MHOTOWICHA OBLITH TOXKICCTBEHHO PaBHBI, HEOOXOIUMO M JTOCTATOYHO,
9TOOBI OBUTH paBHBI KO (PHUITUEHTHI ITPH OJIMHAKOBBIX CTEIEHSX X.
[TpuMeHeHre 3TOr0 METO1a PACCMOTPUM Ha KOHKPETHOM TPUMEPE.
[Tpumep.
J 9x* —30x> +28x — 88
(x> —6x+8)(x* +4)
Tk (x°—6x+8)(x* +4)=(x-2)(x—4)(x* +4), T0
9x* —30x> +28x — 88 _ A N B N Cx+D
(x-2)(x-d(x*+4) x-2 x-4 x*+4
[TpuBoIs K 00IIIEMY 3HAMEHATEIIO W TPUPABHUBASI COOTBETCTBYIOIINE YMCIIATEIH,
MOJTy4aeM:
A(x =4 (x> +4)+ B(x =2)(x*> +4) + (Cx + D)(x> —6x+8) =9x° —30x° +28x —88
(A+B+C)x’ +(-4A4-2B—-6C+ D)x* +(44+4B+8C —6D)x+(—164—8B +8D) =

=9x® —30x? +28x —88.

A+B+C=9 C=9-4-B

—4A4-2B-6C+ D =-30 D=-30+44+2B+54—-6A—-6B
44+4B+8C—-6D =28 2A+2B+4C-3D =14
—-164—-8B+8D =-88 2A+B-D =11

C=9-A4-B C=9-4-B
D=24-24-4B D=24-24-4B
24+2B+36-44—-4B-72+6A4A+12B =14 44+10B =50
2A+B-24+2A4A+4B=11 44+5B =35




C=9-4-B C=9-4-B A=5
D=24-24-4B D=24-24-4B B=3

44+10B =50 44+10B =50 C=1

50—~10B+5B =35 B=3 D=2

Hroro:

| > dx+j ;& j“z dx = 51n|x — 2|+ 3 In[x - 4|+j dx+j dx =
x—2 x—4 x*+4

= 51n|x—2| +31n|x—4| +§ln(x2 +4)+ arctg5+ C.

Bonpocwt u 3a0auu:
3agayva 1. BeluMCIUTh UHTETpaJIbl:

1. j (x+ 1)e” dr. 2. }1 arcsin x dz,
3. j x* sin z dzr. 4. / (x* + 2r + 3) cos r dx.
. ‘ -
5. / xlnxdr, 6. }1 —— i,
sin” T
7. j 2 cosx dz. 8. [:"‘ arctg @ dx.
9. j sin In r dx. 10. ‘[I.:EI dr.

3agayva 2. BeIUMCIUTE UHTETPAJIbI:

= NOACTAHOBKA X=27);
S{Ex+?}r[ z’) |
2) Ig_‘[-;_u‘f’__:-—:.ﬂ (nnﬂCTEHOBKE x=_2.)-
y dx
P s jﬂ""r’r“ﬂﬂﬁ—ﬂmsix{ A OBK tg = 2).

3anayva 3. Pa3noxuth Ha mpocTeiimme Apodu ciaenyrolne paioHalbHbIe IPOOu:
| 1lx—4
) FEm—s
YEazaHHe 3HaMeHATENR PAZNOMHTE HA MHOMHTEH.
252 4lx —9] 3) 308 — 24x® — 4lx-20

2 B oy ¥ g Ty CFDEFE—=3E—2)°

4 5rt —25x 26 5 Ilx4-40
(x—1)(x—2){x—3)° 4(x—4x+2)°

6) duf 2328
F+ 23—

3amaua 4.

Brrancnuts:

1) Sxf“ﬁ 2) Ldfax' 3) 54—,?4-' 4}_{ s ) j-!.x-—-g'

3agaua 5.
BrrauciuTe:

dx . _ dx ) . dx )
) h={ararm 9 h=[aragrs 3 b= s
e dx
4) ‘f"-:j.xi gx+25'5) h"jm ﬁ}f__'_(x’—x-kld'
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3agaua 6.
Breruncnuts:

l}j dx . 2} g dx .
Bxf - Ox F 10°' J T "3x 15

dx . dx .
9) 591’5+x—|—12 > 9 5 Bt Tx+ I5'

dx
5) Em
Bonpocsr:

3anumure GopMyIly 3aMEHbI IEPEMEHHON B HEOIIPEAEICHHOM HHTErpale.
Onumure METO HUHTETPUPOBAHUS 110 YACTSM.

B kakux cinydasx 1enecoo0pa3Ho NIPUMEHATh METOL HUHTETPUPOBAHUS 110 YacTAM?
Kaxue npoOu Ha3piBatoT npocTenimumu?

Kakas n1po0p Ha3bIBaeTCs pallioOHAIBHOMN?

Kaxas pannonanbHas ApoOb Ha3bIBa€TCs MPaBUIBHONU?

Kak pa3nioxuTh npaBuibHYI0 ApoOb Ha IpocTenie?

B gem cymiHOCTh METO1a HEOTIPEICTICHHBIX K03 (HUITMEHTOB?

N O~ WD

Ilpakmuueckan paooma 2. TlpousBoanbie u AuddepeHunanbl PyHKIHMH HECKOJBKUX
nepeMeHHbIX. YacTHbIE TPOU3BOAHBIC MEPBOTO MOPSAJIKA U UX TEOMETPUYECKOE MCTOJKOBAHHUE.
YacTHbIC TIPOU3BOIHBIC BBICIIUX MOPSIKOB. uddepeHnnpyeMocTs U noiaHbld auddeperiman
dbyukun. KacarenpHas 1 HopManb K moBepxHocTu. [Ipon3Boanas o HanpasieHuro. [ pagueHr.
Ilenw: chopMupoBaTh YMEHHE BBIYUCIATH YaCTHBIC MPOU3BOAHBIC U nuddeperiman GyHKIUU
HECKOJIbKMX IEPEMEHHBIX W MPUMEHATH IMOJYyYEHHbIE YMEHHUS IMPU PEIICHUH MPaKTUYECKUX
3amad.
Teopemuueckan uacmep:

ITycts B HekoTopoi obnactu 3amaHa ¢yuknus Z = f(X, y). BoseMeMm mnpou3BoibHYIO
TouKy M(X, y) ¥ 3aa1umM npupaiieHne Ax kK nepeMeHHoit x. Torma Bemuunna Axz = f( X + AX, Y)
— (X, y) Ha3bIBaeTCs YACTHBIM MpHUpanieHneM (YHKIHH MO X.

Mo:kHO 3amucaTh

Az _ fx+Axy) - f(x,)
Ax Ax '

X

Torma lim
A0 Ax

O0o3HaueHHe:

HA3bIBACTCS YACTHOM Mpou3BoaHoi GyHkiuu Z = f(X, y) mo x.

oz %y
axa Zxa ax > fx(x’y)'

AHaJIOrHYHO OMpCACIIICTCA YaCTHA IIPOU3BOAHAA (I)YHKHI/H/I noy.
% = lim f(xay+Ay)_f(an’)
oy A0 Ay

. . 4
I'eomeTpuyeckMM CMBICJIOM YaCTHOW MPOU3BOIAHOMN (JIOMYCTHUM — ) ABJISIETCS TAHTE€HC
X

yrila HakjJIoHa KacareqbHOH, mpoBefeHHOW B Touke No(Xo, Yo, Zo) K CEUEHHIO TOBEPXHOCTH
TUIOCKOCTBIO Y = Y.
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AP EpEHLIPOEAHIE KOAIO UL

1. Ecm 27 f(x, )P), x=x(f), Y= y(rl"ro
A
= Graxt Oy dt

2 Ecmu £ =f(x= y), &= x(ﬁ, S), = y(ﬁ, S), TO!

d_Fdx Fdy
zt Bxoxt Bydr

BT B
x Tl a e

Moaubim nuddepenuuanom dyukuun z = f(X, y) HaspiBaeTcs rnaBHas JMHEHHAs
OTHOCUTENbHO AX U Ay npupaiieHus: GyHkiuu Az B Touke (X, y):

dz= f/(x,y)dx+ f](x,y)dy.

I[J'ISI (I)YHKI_[I/II/I IIPOM3BOJIBHOT'O YK ClIa IICPEMCHHBIX |

df (x, 9,2, t) = @dx+gdy+... +@dt.
Ox oy ot

2
[pumep. Haiitu monublit auddepeniman GpyHkiun u = x” ° .

2 2 2
du=y’zx" " dx+2x" 7 yzInxdy + y*x’ Inxdz
YacTHbIe MPOU3BOJAHbIE BHICIIMX MOPAIKOB:

0. 2(8) (1)
2 -2 s~
A L

@ae;; - %[i{ ] e Ty = (52"

JuddepeHnnanbl BLICIIUX NOPAIAKOB:
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axz ayz
anr=y et L grger oo™
ﬁ Maxkaym_k E » kl(m—k)',

& ]
roe CEe a"jx + 5 dy . ooeparep HQPepeHIHP CBAHHA

Bonpocut u 3a0auu:

3agaua 1.

HaiiTu yacTHBIC TPOU3BOIHBIC IO BTOPOTO MOPSIKA BKIIOYUTEILHO 33IaHHBIX (DYHKITUH:
1. z=¢"", 2. z==zln(z/y).
3. z = sin(xy). 4. z = €e"cosy.
5. z2=x2 +y2 6. z=In(z®+1y).

7. z=+/2zy + y>. 8.

9. z=wxcosy+ysinz. 10.

o

= In /xy.
=(1+z)2(1+y)"

(]

3amaua 2.

Haiitu npousBoaubie hyHkuuu z=2(U,V):

2l u ,:';, u=u(z,y) uv=ov(zvy).
)

1. z=u’+v% u=z+y, v=z—y.

2. z=In(u?+v?), u=azy v=zx/y.

3. =z u", = sinr, U= CO8 .

i. = u= + 24, i - .J,I“. U = g*V

5. z=arctg{u/v), u = Isiny, U= [ Cos Y.

. z=Inlu f"!:l. u=x'+y, U=y,

7. z=u"+ 0% w=Inyz*+y* v=arctg(y/z).

B. == ,/uv, u=In(z? +¢*), v=ay*

9. z=e" u=Inr, v = Iny.

10, = In(u/v), 7 gin (z/y), i "u"'.:'r.":.'”-
3agaua 3.
Haiitu npon3Boanbie GyHKIMMA, 3aJaHHBIX HESIBHO:

1. v = =¥, 2. y=14+yp".

3 y=x+Iny. 4 s+y=e"7Y,

5. rfe®™ — et =0, . r—y+arctgy=10.

7. ysinr — cos(x —y) = . 8. sin(ry) —e™ —ry=10

9, 14+ ry—In(e* 4+ e *) =0, 10.2* - 2zy+9* 4+ 2+ y-—2=0.

Bomnpocstr:

1.laiiTe onpenenenre 4aCTHOTO NpupalieHus GyHKIUH 110 HE3aBUCUMOM epeMEHHOM.

2.Yro Takoe MojHoe npupalieHne GyHKIuu?

3.Uro Takoe uyacTHas TNPOU3BOAHAs (PYHKUMM HECKOJIbKMX TmepeMeHHbIX? Kak
0003HauaeTcs 4acTHasi IPOU3BOAHAS?

4.IlosicCHUTE TEOMETPUYECKHUI CMBICI YaCTHOM MTPOU3BOIHOM.
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5.Yto Takoe nuddeperunan GyHKIHMN HECKOIBKUX MEPEMEHHBIX?

6.Uto Takoe muHeapu3anus QyHKIui?

7 IlosiauTe npaBuia qudGepeHIIMPOBaHNS CIIOKHBIX U HESIBHBIX () YHKITHIA.

8. Kak HailTu yacTHbIE TPOU3BOAHBIE BTOPOTO, TPETHETO,..., N-T0 TOpsiAKa?

9. anumute Gopmyny s BEIMUCICHHS U depeHIraia BToporo nopsaka Gy
JIBYX N€PEMEHHBIX.

5. IlepeyeHb OCHOBHOI U JONMOJHUTEILHOM JTUTEPATYPHI, HEOOXOAUMOM 1JIsl OCBOCHUSA

AUCHUTIIMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI
1.I'ycak, A. A. Bpicmas marematuka. Tom 1: yueOnuk / A. A. I'ycak. — MuHck:
TerpaCucremc, 2009. — 544 c¢. — Pexxum pocryma: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Beicmas marematruka. Tom 2: yueOnuk / A. A. I'ycak. — MuHnck:

TerpaCucremc, 2009. — 446 ¢. — Pexxum noctyma: http:// www.iprbookshop.ru/28060.html

IlepeyeHb 1ONOTHUTETbHOM JIUTEPATYPBI

1. MnauBuayanbHble 3a1aHus 10 Bbiciied mareMatuke. Yacts 1. JIuHeliHas U BeKTOpHas
anreOpa. Anamutudeckas reomerpus. Juddepenumansnoe ucuucienne (YyHKIUNA OJHON
nepeMeHHoil: yuebnoe mocodue / A. II. Psbymko, B. B. bapxartos, B. B. Jlepxasen, U. E.
Opyth; mon penakuumeit A. I1. PsOymko. — Munck: Bpeitmas mxkomna, 2013. — 304 ¢. —
Pexwum nocryna: http://www.iprbookshop.ru/20266.html.

2.VlnauBuayaneHble 3aaHus 1o Bhiciied matemartuke. Yacts 2. KomruiekcHbie yucia.
Heomnpenenennsie u ompeneneHHble HHTErpaibl. DOYHKIUU HECKOJIbKUX MEPEMEHHBIX.
Oo0bikHOBeHHBIE Au(depeHnnanbapie ypaBHeHus: ydebHnoe mocodue / A. I1. PsOymko, B. B.
bapxaros, B. B. Mepxasen, U. E. KOpyre; non pemakumeit A. Il. PaGymko. — MuHck:
Brimiimas IKosa, 2014. — 397 C. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/35481.html.

3.ManuBuayanpHble 3alaHus 1Mo Beicied matematuke. Yacte 3. Psanel. KpatHeie u
KPUBOJMHENHHbIE MHTETpalibl. DJIEMEHTHI TEOPHH Mo : yueOHoe nocodue / A. I1. PsOymixo, B.
B. bapxaros, B. B. Jlepxkaseu, U. E. FOpytb ; mox penakumeir A. Il. PsOymko. — MuHck:
Beimiimas mkona, 2013. — 367 ¢. — Pexwum nocryna: http://www.iprbookshop.ru/20211.html.
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»
[Tsaturopckuit uHCTUTYT (prmnan) CKOY

MeToanueckue yKazaHusi
10 BBINOJIHEHHUIO JIA00PATOPHBIX PAadOT MO IMCHUIIIIMHE
«Maremaruka»
1151 HanpasiieHus: moarotoBku 08.03.01 CtpoutenscTBo
HamnpaBJIeHHOCTH (poduiib) «['0pocKoe CTPOUTETHLCTBO U XO3IUCTBO

[Taruropck, 2026
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JlabopaTopnas paGora Nel.
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Beenenne

1. Heab u 3agqaum u3y4eHHUsl U CHUIITHHbBI

Lenp nucuurumHbL: ¢GopMupoBaHue Habopa o0mEenpodhecCHOHATBHBIX KOMIICTCHIIUN
OakanaBpa no HanpasieHuro noarotoBku 08.03.01 «CtpoutenbcTBOY.

3amaun OCBOCHHUS JUCHMIUIMHBL: (OPMHUPOBAHUE NPEACTABICHUH O PpOIU U MecTe
MaTeMaTHKd B COBPEMEHHOM MHpeE, J3Talax pa3BUTUS, YHMBEPCAJBHOCTH €€ IOHATHH u
npeicTaBieHuld; (OPMHpPOBAHHWE YMEHHMH KOHCTPYUPOBAHHMS W AaHaJIM3a MaTeMaTHYEeCKHUX
Mojenell 00BEKTOB, CUCTEM M MPOLIECCOB IPU PELICHUM 3a/1a4, CBSI3aHHbBIX cO cepoil Oyayei
npoeCCUOHATBHON JIeSTETbHOCTH; OBJIAZICHUE HABBIKAMH TOYHOTO M CXKATOTO BBIPAKCHUS
MaTeMaTHYeCKOM MBICIM B YCTHOM U IHUCBMEHHOM H3JI0XKEHHWH, C HCHOJIb30BaHUEM
COOTBETCTBYIOLIEH CUMBOJIMKHU.

B pe3ysabTate 0CBOCHUS IMCHUILVIMHBI CTY/ACHThI 10JIKHbI:
3HaTh:  OCHOBHBIE  IIOHATHUS  AHAJIUTUYECKOM  TIEOMETpUM,  JMHEMHOHM  anreOpsl,
T PepeHIMaIbHOIO0 U UHTErpalbHOr0 MCUUCIEHUS (QYHKLHUU OJHOW IEPEeMEHHOH, TEeOpHUH
(YHKIIMM HECKOJIBKUX NEPEMEHHBIX, TEOPUU (PYHKIMI KOMIUIEKCHOI'O IEPEMEHHOr0, TEOPHU
psnoB, Teopun audepeHINaIbHbBIX YPABHEHUH, TEOpUU BEPOSATHOCTEM M MaTeMaTHYecKOu
CTaTHCTUKH, YUCIEHHBIX METO/OB.
YMerb: 3pPEeKTUBHO HUCHOIB30BATH METOJbl AaHATUTHUECKOW T'€OMETPUHU, JTUHEHHOW anredpsl,
T GepeHnaIbHOr0 U UHTETPATBHOTO HCYUCICHHUS (YHKIUU OJHOW IMEePEeMEHHOH, TEOpHH
(YHKLIUU HECKOJBKUX NEPEMEHHBIX, TEOPUHM (YHKLUUH KOMIUIEKCHOTO MEPEMEHHOr0, TEOpUH
psanoB, Teopun aupdepeHIUANBHBIX yPaBHEHUH, TEOPHHM BEPOATHOCTEH M MaTEeMaTHYECKOM
CTaTUCTHKHM, YMCJICHHBIX METOJOB. TIIpU pEIIeHUH 3aJad, CBA3aHHbIX co chepoit
po(hecCuOHATILHON e TENbHOCTH.
BuiaeThb: HaBbIKAMU UCIOJIb30BaHUS METOJIOB aHAJUTUUYECKON I€OMETPUH, IMHEHHOM anredpsl,
T GepeHMaIbHOr0 U UHTETPATBHOTO HCUUCIEHUS (YHKIUU OJHOW IMEepPEeMEHHOW, TEOpHH
(YHKLUU HECKOJBKUX NEPEMEHHBIX, TEOPUHM (YHKLUUH KOMIUIEKCHOTO MEPEMEHHOr0, TEOpUH
psAnoB, Teopuu AuQGepeHInanbHbIX YpaBHEHUM, TEOPUU BEPOSITHOCTEH M MaTeMaTH4eCKOu
CTaTUCTHKHM, YHCIEHHBIX METOJOB TMpH pEleHUM 3aJad, CBSI3aHHBIX CO cdepoit
npohecCuOHABHON e TENbHOCTH.

2. Ob0opyroBaHHe U MaTEePHAJIbI
[IpakTnueckue paboThl Mo AucHuminHe «MaTemaTukay MpOBOASTCS B KOMITBIOTEPHOM

KJIacce C MyJIbTUMeIua 000pyI0BaHUEM: IIPOEKTOP, KOMIIBIOTEP, YKPAH HACTEHHBIN.

3. HaumeHoBaHue J1aG0paTOPHBIX padoT

Ne HanmeHoBaHue TeM AMCLUIUIMHBL, UX KpaTKoe conepkanue | OObem N3 Hux
Tembl 4acoB | MpaKTHYECKas
JICI] [IOATOTOBKA,
UILIA 4acoB

HBI

1 cemectp
Cucrembl JIMHeHHBIX ajJre0panvyecKux ypaBHEHHIl. 2
2 HccnenoBanue cucreM JMHEHHBIX YypaBHeHHU. Teopema

Kponekepa-Kanemnu. @opmyner Kpamepa. Pemenue cucrem
JIMHEVHBIX ypaBHEHUN meToAoM ['aycca. UucCneHHbIE METOBI

pemenus CJIY.
8 NudpdepeHunanbHoe ucuucaeHne (GyHKuUMii  oaHOM 2
nepeMeHHOM. 3agaun, MIPUBOIALINE K THOHSITHIO

Mpou3BOIHON. OmnpeneneHne MPou3BOIHON QYHKIIMH B TOUKE.
['eomeTpuyecknii ¥ MEXaHUYECKUHA CMBICT TPOU3BOIHOM.
OcHoBHbIE IpaBuJIa muQepeHIIMpOBaHUS.
HuddepennmpoBanne HESIBHBIX W TApaMETPUUECKH 3aJaHHBIX
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GYHKIIHA. Jlorapupmuueckoe muddepeHnpoBanme.
IIpousBoaHbIC BBICIIUX MOPSAIKOB. Yucnennoe
nuddepeHnpoBaHue.

Uroro 3a 1 cemectp 4

JlabopaTopnasi paGora Ne 1.
CucremMbl JMHEHHBIX ajredOpamyeckux ypaBHeHuWil. lccienoBaHue CUCTEM JIMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanennu. @opmyinel Kpamepa. Pemenue cucrem JIMHERHBIX
ypaBHeHul MetosioM ["aycca. HUucnennsie metoasl pemenus CJIY.

Hean padoThl: BeIpaboTaTh YMEHHE pemiaTh HeBbIpoXxAcHHbIE CJIY MaTpUUHBIM METOJIOM,
meroaoM Kpamepa, merogom ["aycca u mpuMeHATh yMEHUS JJIsl PELICHUS MPAKTHYECKUX 3aau.

TGOpCTI/I‘lCCKa}I qacCTb
Ilycts nana cucrema N nuHENHBIX ypaBHeHUN ¢ 1 HEM3BECTHBIMU:

A- X =B,
rac
a;y Q... Qg Xq by
a a .. a X b
A= 21 22 2n ’ X = 2 ’ B — 2
anl an2 ann Xn bn
BYZIGM npeﬂnonaraTb, qTo OCHOBHasA ManHIIa A HeBI)IpO)KZIeHHaﬂ.

-1
Torna CYLICCTBYCT O6paTH8.H MaTpuna A . IloMHOXUB MaTpUIHOC YPABHCHUC A X = B Ha

MaTpUILy A_l cieBa, moinydyuM GopMyiny, Ha KOTOPOW OCHOBAH MATPUYHBIA METOJ peIlIeHUs
CHCTEM JIMHENHBIX YPABHEHUN:
X =A"1.B.

3ameuanue. OTMETUM, UYTO MATPUUYHBIA METOJl PEIICHUS] CUCTEM JIMHEWHBIX YpPAaBHEHUU B
oTiinune oT Mmerona [laycca mmeeT orpaHMuE€HHOE MPUMEHEHHE: dTUM METOJOM MOTYT OBITh
pELIEHbl TOJBKO TAKWE CHUCTEMBI JIMHEWHBIX YPAaBHEHUH, y KOTOPBIX, BO-IIEPBBIX, YHUCIIO
HEU3BECTHBIX PABHO YHCIIYy YPABHEHUH, a BO-BTOPBIX, OCHOBHASI MAaTpHUIla HEBBIPOKICHHAS.

[Ipumep. Permute cucteMy JIMHENHBIX YPAaBHEHUW MAaTPUYHBIM METOOM.

S5X; — X5 — X3 =0,

3anaHa cucreMa TPEX JIMHEWHBIX YPAaBHEHHUM C TPEMS HEU3BECTHBIMHU A-X =B, rze

5 -1 -1 X 0
A=|1 2 3| X=|x,| B=]14]|
4 3 2 X3 16

OcHoBHas MaTpuna CUCTCMBbI ypaBHCHI/Iﬁ HCBBIPOKJACHHAA, IOCKOJIBKY eé OIMPECACIIUTCIIb
OTJIMYCH OT HYJIA:
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5 -1 -
detA=1 2 3|=-30.

4 3 2
-1
OOpatHyro MaTpuIly A"~ coctaBum oHEM 13 METOJI0B, OIMCaHHbIX B ITYHKTE 3.
i1 1
6 30 30
Al |t 78
3 15 15
119 1
6 30 30
HO (i)OpMyJ'Ie ManI/I‘lHOFO METOAa peIHeHI/I}I CUCTEM J'II/IHGfIHHX ypaBHeHI/Iﬁ l'IOJ'Iy‘lI/IM
11 1
5 -1 -1 6 30 30 1
X=123-—1—1 g=2.
3 15 15
4 3 2 1. lg __11 3
6 30 30

Teopema (mpaBuino Kpamepa). Ecnu onpenenutens MaTpullbl CUCTEMBbI OTJIIMYEH OT HYIS, TO

CUCTEMA HUMEET PEUICHUE U IPUTOM TOJIBKO OJHO. DTO pellieHue onpeaensercs GopMyIaMu:
A
X, :Xk’ rae A — ompenenuTens MaTpUllbl CUCTEMBbl U Ak — ONpEAeNUTEeNb MAaTpPHUIIbI,

MOJTy4aeMOM U3 MAaTPUIIbl CUCTEMBI 3aMeHOM k—oro cTonb1a cTon0110M CBOOOAHBIX YJICHOB.
[Ipumep. Pemmth cuctemy ypaBHeHUH, ucnoyib3ys ¢popmyinsl Kpamepa.

X+2y—-32=5
2x—-3y+z=3
4x+y—-2z=10
Pemenue: HaitneM OCHOBHOM M IOTTOJHUTEIbHBIE ONTPEACTUTENH.
1 2 -3
A=2 -3 1|=6-6+8-36-1+8=-21
4 1 =2
5 2 -3
A, =3 -3 1|=30-9+20-90-5+12=-42
10 1 -2
1 5 -3
A, =2 3 1|=-6-60+20+36-10+20=0
4 10 -2
1 2 5
A, =2 -3 3|=-30+10+24+60-3-40=21
4 1 10

ITo popmynam Kpamepa nmeem
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A, _—42_ 2
A =21
OtBer: x=2,y=0,z=-1.

IIpakTHuecku sl PELICHHs] CUCTEM JIMHEHWHBIX YPAaBHEHMM 4Yallle BCEro NPHUMEHSETCS
Mmeto[ ['aycca, cocTosImuii B OCIIE0BATEIbHOM UCKIIOYECHUHY HEU3BECTHBIX.

ITycTh 3a1aHa cucTeMa JIMHEWHBIX alreOpandecKuxX ypaBHEHUN:

_21 A —21

A _0 L A 21
A

a1 Xy + a; X, +eee 4t a,,x, =6,

Ay Xy + X, +--+a,,X, =86,

a, X, +a,,x,+--+a, x =86,
ByneM npou3BoIuTh HaJ CUCTEMOM CIIEIYIONINE YIeMEHTapHbIE TPEOOPaA3OBAHMS:
1. BrruepkuBanne ypasuenus uaa 0-x, +0-x, +---+0-x, =0.
2. [TpubaBiieHne K OJJHOMY YpaBHEHHIO JIPYrOro ypaBHEHHS, YMHOKEHHOI'O
Ha IIPOU3BOJIBHOE YHUCIIO.
3. Ilepemena mectamu ABYX ypaBHEHUM.
ITycts Teneps a,, #0.(Eciu a;; =0,T0 MBI IOMEHsSEM MECTaMU IIEPBOE YpaBHEHHE C TEM
ypaBHEHHEM, I7ie KO3GGUIMEHT MpU X, OTIMYeH OT Hyis). Mckmouum Temepp x;, M3 BCex

ypaBHCHI/Iﬁ CUCTCMbI, Ha4YWHasA CO BTOPOIO. I[J'If[ 9TOro KO BTOpPOMY YPAaBHCHHUIO HpI/I6aBI/IM

a
TIepBOE ypaBHEHHE, YMHOKEHHOE Ha (——2 ), 3aTeM NPHOaBUM K TPeTheMy YPAaBHEHHIO NEPBOE,

an
a3
YMHOXEHHOE Ha (——>) M T.J. K IIOCJIEIHEMY YPaBHEHUIO MpUOaBUM NEPBOE, YMHOXKEHHOE Ha (
a
11

aml

ap

). IIpu 3TOM MoNyduM cuctemy

Xy +012X2 +---+clrxr +---+clnxn =a,

CppXy toooF+Cop X+ +Cy X, =a,

CppXy+eootC, X+ t+C,, X, =a,

Jlanee, NPUMEHHMB Te € pAcCYXIACHHsS K IOJNYYCHHOH CHUCTeMe, HCKIIOYMM H3
ypaBHEHHMH, HAYMHAS C TPETHETO X, H T.H.
[Tpomomkasi TOT HMPOIECC, MBI ITPUAEM K OJJHOMY U3 JIBYX CIIy4acB:

1. JIubo mocie ompeneseHHOTo Iara MoJydYnuThCs CUCTEeMa, CojepKaliast
ypaBrenue Buma 0-x +0-x,+---+0-x, =6 u 6#0. Torga Hama cucrema He HMeeT
pELIEHHUI, T.€. HECOBMECTHA.

2. 1ubo cucrema e comepkut ypasuenue Buga 0-x,+0-x,+---+0-x, =6 u 6#0. Torna
PaHO HJIM TT03/THO MBI IPUJIEM K CHCTEME
ClXy +CpXy +o O X, o0 X, =ay

CyXy +"'+CZr.X'r +~~-+02nxn =da,

Cl‘l‘xl‘ +eet cl’nxn :al’

Bo3moxHEI 1Ba cirydas:
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a) =n. Torma nmocnenHee ypaBHEHHE TMOCJIEAHEH CHCTEMBI UMEET

a
BUA: C, X, =a,, OTKyja X, =—-. VI3 mpeanocienHero ypaBHeHUsI HaX0qUM X, ; U

nn

T.A. U3 IEPBOI'0 YpaBHEHUA CUCTEMbI HAXOAUM X, .

b) r<mn. Tornma cucrema umeeT OECUUCICHHOE MHOXKECTBO PEILICHUIA.

3ameuanue. C mpakTUYECKOW TOUYKM 3pPEHMsI INPOLECC PEIIEHHS CHCTEMBI MOYKHO
00J1er4nTh, €ClIM BMECTO IIPeoOpa3oBaHUi Haj caMOM CUCTEMOM IMPOU3BOAUTH IIPeoOpa3oBaHus
HaJl COOTBETCTBYIOIIEH pACIIMPEHHOW MATPULIEH CUCTEMBI.

[Ipumep. Pemute cucremy meroaom ['aycca.

2x, +x, —x;+x, =1
3x; —2x, +2x,—3x, =2
S5x, +x, —x;+2x, =-1
2x, — X, +x; —3x, =4
Pemenne. PaccMoTpuM pacuiMpeHHy0 MaTpuily
2 1 -1 1 1

3 -2 2 -3 2
B=

5 1 -1 2 -1

2 -1 1 -3 4

YMHOXUB NEPBYIO CTPOKY Ha Y 3aTEM YMHOXKMB IIEPBYIO CTPOKY Ha 5 HaKOHeIl,

YMHOXHB ITI€PBYI0 CTPOKY Ha —1, CIOXKHM IIEpPBYIO CTPOKY IIOCIIEAOBATEIBHO CO BTOPOM, C
TPEThEN U C 4eTBEPTOM CTpOoKOou. [Tomyunm

2 1 -1 1 1
A TR S CEEE
B - 2 9 2 _ o -7 7 -9 1
0 233 1 7 0O -3 3 -1 -7

2 2 2 2
0 -2 2 -4 3) 0 -2 2 -43

B nocnenneit maTpuiie Mbl YMHOXKWJIM BTOPYIO M TpeThiOo CTpoky Ha 2. Jlamee 1 u 2

CTPOKHU OCTaBJISIEM 03 U3MEHEHHMSI. CnepBa YMHOXXUM BTOPYHO CTPOKY Ha —7 Hn CIIOXHM C

TPETbEH CTPOKOM, 3aT€M YMHOKHM BTOPYIO CTPOKY Ha -7 U CIIO)KUM C YETBEPTOW CTPOKOM.

[Tonyuum
2 1 -1 1 1 s 1 4 1 1
. 807(7)2_8_%_2 o jo-r 7 -9
S 0 0 0 20 -5
o 0 o -0 1 00 0 = =
7 7
2 1 -1 1 1 2 1 -1 1 1
0 -7 7 -9 1 0 -7 7 -9 1
0 0 0 20 -52| |0 0 20 -52
0 0 0 -10 19) (0 0 0 0 -7



IlocnenHI0OI0 MaTpuily Mbl MOJYYWIM, YMHOXXHUB TPETbIO CTPOKY Ha > U CJIOXHUB C

yeTBepTOil cTpokoid. [locnennsist yeTBepTas CTpoka 03HAYAET, UYTO Mbl IMEEM YpPaBHEHHE:
0-x,+0-x,+0-x,+0-x, =—7
CJIEIOBATEJIbHO, 110 CKa3aHHOMY BBIIIE CCTEMAa HECOBMECTHA.
[Ipumep. Pemuth MeTosioM ["aycca cucremy ypaBHEHUI.

X, +2x,—3x,+5x, =1

x, +3x, —13x, +22x, =-1
3x, +5x, +x;,—2x, =5
2x, +3x, +4x, —1x, =4

Pemenue. PaccMoTpum paciipeHHyI0 MaTpHUIly CUCTEMbI
1 2 -3 5 1

1 3 -13 22 -1
35 1 -2 5
2 3 4 -7 4

YMHOXUM criepBa INepByl0 CTpoKy Ha (—1) M cl1oXuM co BTOpOH CTPOKOH, 3aTem
YMHOXHUM TNEPBYIO CTPOKY Ha (—3) M CIOXUM C TPEThEl CTPOKOW M, HAKOHEL, YMHOXXUM
NEPBYIO CTPOKY Ha (—2) U CJIOKHUM € YeTBEPTOH CTpoKoi. [Tomyunm

1 2 -3 5 1 12 -3 65 1
B - o1 -10 17 -2 |0 1 -10 17 -2
0 -1 10 -17 2 00 0O 0 O
0 -1 10 -17 2 000 0O 0 O

Bropyro maTpuily MBI IOJIYYMM CIIOXKHB CIIEpBAa BTOPYIO CTPOYKY C TPETbEH, 3aTeM
CJIOKHMB BTOPYIO CTpOuUKy ¢ 4erBepToil. HyneBblie cTpouku BeIOpachiBaeM. OcTaercs cuctema
ypaBHEHUU

x,+2x,-3x,+5x, = 1
x, —10x, +17x, =-2

Bynem cunTate X; M x, CBOOOJHBIMH HEM3BECTHBIMH, 0003HAYas UX: X; =, X, = [

(%)

13 BTOpOrO ypaBHEHUS CHCTEMBI (*) HalieM X,

x, =10 —178—2

IlogcraBuB x, B IMEpBOE ypaBHEHHUE, OTYUUM:

x,+2(10a-174-2)-3a+54 =1 nm

x,+20a-34p-4-3a+5£ =1 wimn

x, =—17a+296+5.

Taxum oOpa3oM, 1aHHas CHCTEMa UMEET OeCUHCICHHOE MHOKECTBO PEIICHHUH:
x, ==17a+294+5

{ a<(R)
x, =10 =174 -2

Conep:xaHue oT4yeTa

1. Tema

2. lenb paboTsI

3. KpaTtkoe onucanue BHIIOTHEHHOW PabOTHI.
4. ChopmynupoBaTh 3aKITHOYECHUE U BBIBOJIBI
5. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.
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KoHTpoJibHbIe BONIPOCHI U 3aJaHUS.
Pemuts CJIY matpuyuHbIM MeTOI0M U MeTo0M Kpamepa:

3X, +2X, + X3 =5 X, —2X, +3X; =6 2X, =X, =X, =4
a) 42X, +3%X, +X; =1 ;0) 12X, +3X, —4%, =20; B) <3X, +4X, —2X, =11
2%, + X, +3x; =11 3X, —2X, —5X,; =6 3X, —2X, +4x, =11
2% —Xg +3X3 =4, 8%, +3X, —6X3 =4, 3%, —2X, +4X5 =12,
DX+ 3o —Xg =11 i M Ly + %, — X3 =2, +©) 3%, +4x, —2X3 =6,
Xy —2Xy + 2X3 =7 4% + X5 —3%X3 =-5 2% — Xo— X3 =-9
Pemnts cucteMsl TMHENHBIX ypaBHEHUN MeToioM ['aycca:
3X, +2X, + X3 =5 X, —2X, +3X; =6 2X, =X, =X, =4
a) 42X, +3%X, +X; =1 ;0) 12X, +3X, —4%, =20; B) <3X, +4X, —2X, =11
2%, + X, +3x; =11 3X; —2X, —5X, =6 3X; —2X, +4x, =11
2X, +4x, +4x, +6x, =18
4X, +2X, +5X; + 71X, =24
D) 3x, +2x, +8x, +5%, =13
2X, +8X, +7X; +3X, =6

IlepeyeHb OCHOBHOIl M JONOJHHMTEJIbHOH JIMTEPATYPbI, HEOOXOAMMON /Jsi OCBOCHHS
JAUCUMIITUHBI

[lepeueHb OCHOBHOH JUTEPATYPHI

1.I'ycak, A. A. Bricias maremaruka. Tom 1: yuebnuk / A. A. I'ycak. — MuHck:
TerpaCucremc, 2009. — 544 c. — Pexxum nocryna: http://www.iprbookshop.ru/28059.html

[lepeueHb AOMOIHUTENBHOM JIUTEPATYPHI

1. MIupuBuyanbsHbIe 3a0aHKs 10 BbIcIIed MaTematuke. Yacte 1. JIuHeiHas n BekTopHas
anrebpa. Ananmutuueckass reomerpus. [uddepeHuunanbHoe wucyucieHUE QYHKIMH OJHOMN
nepeMeHHoll: yue6Hoe mocobue / A. II. Pabymko, B. B. Bapxaros, B. B. [lepxasen, U. E.
OpyTh; mon penakuumeit A. I1. PsOymko. — Munck: Bemmitmas mxomna, 2013. — 304 ¢. —
Pexxum noctyna: http://www.iprbookshop.ru/20266.html.

JlabopaTopnasi paGora Ne 2.
MuddepenunanbHoe ucuncienne QyHKIUA OIHOI NepeMeHHOM. 3anauM, IPUBOIAIINE K
HOHATHUIO MPOU3BOAHOM. OrmpeneneHue Mpou3BOJHOW (QYHKIMHM B Touke. ['eomeTpuueckuil u
MEXaHWYECKUH  CMBICT  mpou3BogHOW.  OcHOBHbIe  mpaBwia  AuddepeHIInpOBaHUS.
JuddepeHurpoBanue HESBHBIX U MapaMeTpUUYECKH 3aJaHHBbIX (QyHKIu. Jlorapudmuueckoe
muddepennrponanue. [IpousBoanblie BoICIINX TOpsAAKOB. UucnenHoe nuddepeHnrpoBaHue.

Hean pabdotbl: chopMHUpPOBATH YMEHHE BBIYUCISITH MPOU3BOJHBIC AIEMEHTAPHBIX (YHKIIWMH,
CIOXHOW W oOpaTHOW (YHKIUN W TPUMEHSATh YMEHHUE MPH PEHICHUH MPAKTUYECKUX 3aaad
npodhecCuoHaTBbHON NeSTENbHOCTH.
TeopeTnueckas yacThb
[IpaBuia BEIYKCIICHUS POU3BOIHBIX, CBS3aHHBIE C apU(PMETHUESCKUMHU JCHCTBUSAMH HaJl

GyHKIHAMU.
|. Tlocmosnnuiti MHOJICUMEN MOJICHO 6bIHECIU 3G 3HAK NPOU3BOOHOU. MHnbimu crosamu,

! «
ecnu @hyHkyus U = (o(x) umeem 6 mouxe X npouszeoouyro U, mo 6 amou mouke

(Cu) =cu’ (C =const).
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[Ipumep
y=5cosx, Yy =(5c0sx) =5(cosx) =-5sinx.

Il. Ilpouzeoonas om ancebpauueckoii cymmvl 08YX (DYHKYUL paHa aleeOpauyeckoll
cymme npou3B0OHbIX OM IMUX DYHKYULL.

bonee Touno: ecnu pynkuun U = (D(X) uvVv=y (X) WMEIOT B TOYKE X TMPOU3BOJHEIE,
TO

(u Tv) =u LV
IIpumep
y=x"—3x"+2x-1,
y' = (x° ), —(3X2), +(2x) —(1) =5x* —6x+2.

. Ecau ¢ynkyuu u= (p(x) u V= l,//(X) umelom 6 mouke X HNpPOU3BOOHblE, MO

cnpaseonusa gopmyna
(uv) =uv+uv'.

IIpume

y= (x2 —3x)sin X,
y =

"= (x2 =3x) sinx+ (x* —3x)sin x)’ = (2x—3)sin x+ (x2 —3x)cosx.

[Ipumep

y=(x-1)x-2)(x-3),

y =(x=2)(x—=3)+(x—-1)x—3)+(x—-1)x-2)

IV. Ecriu ¢ynxyuu U = (D(X) u V= l,//(X) umerom 6 mouxke X Npou3Boo0Hvle, npuiem 8
amoti mouxe NV # 0, mo cnpaseonuea popmyna

u) uv-uv
v v

IIpumep
Xx+1 .
y = m . B cooTBercTBUU ¢ popMyToi HAXOIUM
g b (oD (atix-1f -2 (1)

(x-1) (x-1)

[Ipu BBIUMCIEHUN POU3BOTHON QYHKIIUU 11ETIECO00Pa3HO MOJIb30BATHCS CIIEAYIOIIUMHU
bopmymnamu:
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a [#] :
y=—; Y =—-3 u’ (@a— NocToAHHAA BelHYHHA);
y=um y =nmu" . u

{n — moboe geficTBHTENBHOE 9HCIO)

r

. __ 1 .
ywﬁl = Eﬁul
y=a4 ¢ =a¥-Ing-u';, y=e% ¢ =e*u'; a=0, as£1;
. PR R o u
Yy = loggu; Y=g u loge = ——!
- L 1 I
y=Inu; y =-—u’;
y:ginu; QJECDSH u',
Yy = COS U} y'= —sinu - u';
1
y L] r— “'
y:-tgu‘. y - ws:uu‘ )
: P LN
y=ctgu; ¥ == Simat
y = sec i; y =secutgu - u';
Yy = cosec u; -y = —cosecu -ctgu - u';
. , P,
Y = arcsin u; 7 y,l__ulu, |
I = arccos u; y = — _._l._._g*';
1 —u?
1
' i = arctg u; y’nj—_ﬁ?u’;
r i r
y=arcctgu_; e

[lycte nmanbl QyHKIUS f(U) aprymenTa U u ¢GyHKOHA (p(X) aprymerra X. C ux
HOMOILBIO MOYXKHO 00pa30BaTh CIOXKHYIO (PYHKLHUIO

f(o(x))
aprymenTa X. B 9TOM citydae roBOPST, 4TO MbI «B3sUIM (PYHKIUIO OT QYHKI[MU» WK POU3BEIH
«CYNEpHo3ULUIo» GyHKIMA. TOUHBIM CMBICI TAKOB: 10 3aJaHHOMY X HAXOIUTCS YUCIIO (D(X);

3TO YHUCIIO OepeTcs B KauyecTBE 3HAYEHMs apryMeHTa A (pyHKIUH f(u); TO, YTO IIPU HTOM
TOTYUNTCS, ¥ €CTh 3HaueHue | ((p(X)) JUIsl JTAaHHOTO X .

Toopsrt eme, uro dyHkius | ((p(X)) MIOJIy4aeTCsl U3 f(u) C IOMOIIBIO NOJCTAHOBKHU
u=p(x).

Ilpumep Y = U3. Ecmu B3t U= X2 —3X+1, To momyunM croXkHYI0 (GYHKIHIO
y:(x2 —3x +1)3.

[pumep y=\/a, U=2-X.Toraa y=\/ﬂ.

IIpumep y=m, u :SinX.Torna y=m.

VYcTaHOBUM BaXXHYIO TEOPEMY, IMO3BOJISAIOLIYIO BECEMA IPOCTO BBIYMCIATH POU3BOIHBIE
CJIOKHBIX (PYHKIIHH.

Teopema. Ilycte Y = f(U), rae U= (D(X). Ecnu u1s cOOTBETCTBYIOIIUX JIPYr IPYry

o ! !
3HaueHmi U M X CYIIECTBYIOT KOHEUHbIC MPOM3BOJHBIC | (u) u U, TO CymiecTByer u
KOHEYHast MPOU3BO/IHAs OT Y mo X, mpuuem y' = f'uu’, .
e.
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dy _dy au
dx dudx

_ 2y _ 2
[pumep y={0+x). [TonoxuM u’, u=1+x".

<
I

y' =5u‘’ =5(1+ x2)4(1+ xz)' =10x(1+ x2)4.
Ipumep Y =SIN3X,1.e. Y=SINU,rne u=3x.y =cosuu’= cos3x-(3x)’ =3C0s3X.

B cnydae cnoxxHOW (GyHKIIMHM, TIOTYYCHHOW B PE3YNbTATE HECKONbKUX CYTEPIIO3HIIHA,
MIPOU3BOIHAS HAXOJUTCS IOBTOPHBIM IIPUMEHEHUEM (POPMYJIIBI HECKOJIBKO pa3.

Ipumep y =(1+sin2x)’,
y' =3(1+sin2x P (L+sin2x) =3(1+sin2x) cos2x(2x) = 6(1+sin2x) cos2x.
[Tycts nana gynkmus Y = f(X) (omnosnaunas), E - ee obnacts 3amanus, & - obnacth

M3MEHEHUS.
Bo3sbmem kakoe-HMOyAb 3HaueHwe Y wu3 oOnactu u3MeHeHus & . Ecnun  QyHkuus

y= f(x) so3pacmarowasn (WK yovlearowuas), To B3ATOMY Y OTBEYaeT JUIIb OJJHO 3HAYeHHE X
w3 E, nns koroporo Y = f(X), U TEM CaMbIM MBI TOJy4aeM HEKOTOPYIO OJHO3HAYHYIO

dyrxmmio X = g(y), KoTopyro HaseBarOT o6paTHo ana dyrkuuu Y = f(x). Ona umeer coeit

00J1aCThIO 3a/IaHUsI MHOKECTBO & , a obuacThio usmenenns E; E u & nomensuucs possmu.
Teopema. Ilyctp y= f(x) U X= g(y) - B3aUMHO oOpaTHbIe, Bo3pacTarouiue (Win

yObIBaOLINE) U HEMpepbIBHbIC (DYHKIINH, 3aJaHHBIC B HEKOTOPBIX NPOMEKYTKax. Eciu B Touke

X CyLIECTBYET KOHCYHAs MPOM3BOJHASA f (X) * O , TOB COOTBeTCTBYIOH_ICﬁ TOYKEe Y (l)yHKI_II/ISI

g (y) TaKXe UMeeT MPOU3BOIHYIO0 (10 Y ), mpuyem

YTO MOKHO 3aIlluCaThb U TaK:

i1
dy dy’
dx

Ecnu ¢pyHKIMs MMeeT HyJIeBYIO WM OECKOHEUHYIO MPOU3BOAHYIO, TO 0OpaTHas (QyHKIMS B
COOTBETCTBYIOILIEH TOUKE UMEET OECKOHEUHYIO WIIM COOTBETCTBEHHO HYJIEBYIO IPOU3BOJHYIO.

Conep:xaHue oT4yeTa

1. Tema

2. lenb paboThI

3. KpaTkoe onucanue BHIIOTHEHHOW PabOTHI.
4. ChopmynupoBaTh 3aKITFOYECHUE U BBIBOJIBI
5. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHnTpoJibHbBIC BONIPOCHI H 3a1aHUS.
3anayva 1. Haiitu npousBognyto pyHkuuu B Touke x=0:
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| flz) = siL (1’3 + z? sin %) e FED g flz) =
| 0, ==0.
[ 2 -L D . U "

2. fle)= g | &7 cos O +2x, z#0, 5 flr)=
L0, z=0.
A L

3. flr) ArCSIN | @ CQ&E , a0, 6.
| 0, &=0.

3anmava 2. Haiitu mpou3BoHbIC (YHKITHI:

1.

2.
3.
4

6.
7.
8.

9.
10.

1. y=2x*+5x* -7x—4

y:

y:—Ctg X—X
1

=%

y =5sinx+3c0s X

y =5(tg x—x)
1

y_ex+1

y=2¢

yzxﬁ

flx) =

3anava 3. HaiiTu mpou3BOHBIC 3aJaHHBIX (DYHKIIHIA:

1. 4=
4oy

. y=

10. y

2visT 9y = In(x+ 41+ 22).

3*(sinx + cosxIn3)
1+1n%3

In{aresin/z). 5 ¥

aresin — . 8. y=arctg3¥© .
&€

L. costw
Insin 3 —

sinz

-y

3. y=1In%1-cosz).

In|1—1tg (.r2 sin i)) . r#0,
T
L0, z=0.
I 3
ol o o
Ly (.{ bmrr)' x#0,
|0, =10
r :
\'."Il FIn (l F £? sin ]_) 1, r#0,
|0, =10
sh 2
ch®2z

9. y=In(l++vthax).

3ananue 4. BeIUMCIUTD MPOU3BOAHYIO (PYHKIIUU

a) y=

5%+ xInx, B Touke X, =1;

6) Y(X)=§X3—;x —4x3 +5, BTOYKE X, =1:

B)f(x)zzxﬁ_% B TOUKE X, =4;
X

r) f(x)=4x’+6x+3 B TOoUuKe X, =1.
SaﬂaHI/Ie 5. Beruuciuts IPOU3BOJHBIC:

a)

1) y = arcsin bx;
4) y = arccos bx;

0)

1} y = arcigbx;
4) y = Y arclgx;

2) y = arcsin} x (x > 0);
5) y = arccos (1l — x®);

2y y= arctg-:T;

3) y = arcsin mx;
6) y z‘arcc'as-ia .

5) y = arccigmx; * 6) arcctg T-|E_x=
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B)

1) y = In{ax + &): 2) y=In"x; 3) y = Insinux
Inx
- ¥

4) y=Inarctgx, B) y=xInx;,  6) y=
Ty =In{x + VT ) 8) iy = In(lnx).

Bonpocsl

1. Cdopmynupyiite 3a1a4u, TPUBOASIIUE K TTOHITHIO TPOU3BOIHOM.
JaiiTe onpeneneHue Nporu3BOAHON (QYHKIIMH B TOUKE.
Cdopmynupyiite ocHOBHBIE MTpaBuiia TUpHepeHITNPOBAHHUS.
Kaxkas pyHKIus Ha3pIBaeTCs CIOKHOMU?
OO0mbsacuuTe npaBuia qudQepeHIrpoBaHUs CI0KHON PYHKINH.
Kaxkast pynkmus HazpiBaeTcss 0OpaTHOW JaHHOM?
KakoBsl mpaBuia quddepeHuupoBanust 00paTHOl QyHKIHH?

Noakown

IlepeyeHb OCHOBHOII M [ONMOJHHUTEJLHOH JHUTEPaTypbl, HEOOXOAMMON AJISl OCBOCHMS
JAUCHMILTUHBI
[lepeyeHb OCHOBHOM JIMTEPATYPHI

1T'ycak, A. A. Boicmias marematuka. Tom 1: yueOnuk / A. A. I'ycak. — MuHCk:
TerpaCuctemc, 2009. — 544 c. — Pesxxum nocryna: http://www.iprbookshop.ru/28059.html
2I'ycak, A. A. Bricimas maremaruka. Tom 2: yuebnuk / A. A. I'ycak. — MuHcK:

TerpaCuctemc, 2009. — 446 c. — Pexum pocryna: http://www.iprbookshop.ru/28060.html

[lepeueHb JONOIHUTENBHOM JIUTEPATYPHI

1.MnauBuayansHble 3aaHus Mo Bbiciie maremaruke. Yacte 1. JIuneiHas u BeKTopHas
anreOpa. AHanutnyeckas reomerpus. JuddepeHuunansHoe ucuucienue (yHKIMA OJHON
nepeMeHHoi: yuebnoe mocooue / A. II. Psbymko, B. B. bapxaros, B. B. Jlepxagen, 1. E.
Opyth; nmon penakuumeit A. I1. PsOymko. — Munck: Beiitmas mxomna, 2013. — 304 ¢. —
Pexxum noctyma: http:// www.iprbookshop.ru/20266.html.

2.VlnauBuyanbHble 3afaHus 1O BbIciIed Matemaruke. Yacte 2. KommiekcHble yucna.
Heompenenennsie u  ompeneneHHble WHTETpaibl. (DYHKIWU HECKOJIBKUX IEPEMEHHBIX.
OObIkHOBeHHBIE AU depeHnnanbable ypaBHeHUs: yuyeOHoe mocodue / A. I1. PsOymko, B. B.
bapxaros, B. B. Mlepxasen, WU. E. Opyrs; non pemakuueit A. II. PaGymko. — MuHck:
Beiimniimas 1IKosna, 2014. — 397 C. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/35481.html.
3.MlnpuBuayanbHple 3agaHus 1o Bbicmied wmaremaruke. Yacte 3. Psnel. Kpathele u
KPUBOJINHENHbIE HHTETpalibl. DJIEMEHTHI TeOpHUH Mo : yueObHoe nocodue / A. I1. PsOymiko, B.
B. Bapxaros, B. B. Jlepxasen, U. E. FOpyts ; non penakuumeit A. Il. Pa6ymko. — MuHck:
Bermmiimas mkona, 2013. — 367 ¢. — Pexxum noctyna: http://www.iprbookshop.ru/20211.html.
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
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1. OO6umue mojoxeHus

CamocrosiTenbHasi paboTa - IulaHupyeMasi YydeOHas, y4yeOHO-HCCIIeJOBaTeIbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBIMOJIHSIEMAasl BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpernojaBareis, HO 0e3 ero
HEIOCPEACTBEHHOIO y4yacTusl (IpM YaCTMYHOM HENOCPEICTBEHHOM YYaCTHUU IpenojaBaTelis,
OCTaBJISIIOIIEM BEAYIIYIO POJIb 32 pabOTOil CTY/IEHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBnseTcss BaXKHBIM BUIIOM YUEOHOM
U HAy4dHOM JeATe’bHOCTH cryaeHTa. (CamocrosiTelibHas padoTa CTYJEHTOB  HUIpaeT
3HAUUTENbHYIO POJIb B PEHTUHIOBOM TEXHOJIOTUU O0yUYEHHUS.

CaMocrosiTenbHasi paboTa SBISCTCS BaKHEHIEW (opmoil ycBOoeHUs 3HaHHMUA. B xome
CaMOCTOSITENIbHOM pabOThl CTYNEHTHl VYSCHSIOT 3HAaHUS IO KOHKPETHOW Teme Y4eOHOro
MaTepuaina, 3aKpeIuiIioT M YTOYHSIOT Y)K€ M3BECTHbIE U OCBAaMBAIOT HOBBIE KaTETOPHH.
CrankuBasch ¢ HEJOCTATOYHO NOHATHBIMH 3JIEMEHTAMH TEMbl, CTYIAEHTBI CTPEMATCS HAXOIUTh
OTBETHl WM (UKCHUPOBATH BONPOCHI JJISi MOCTAHOBKH M YSCHEHHS WX Ha KOHCYJbTAllUU C
IpernoaaBaTesieM WK BO BpeMs MIPAKTUYECKOTO 3aHSTHS.

3amaun caMOCTOSITEIbHON pabOThI COCTOST B CIEIYIOIIEM:

1. Pa3BuTh 1Orn4eckoe U aIrOpUTMUUECKOE MBILUICHHUE.

2. BeipaboraTth mNepBUYHBIE HABBIKM MAaTEMaTHYECKOIO HCCIIEOBAHMS MPHUKIAJHbBIX
BOIIPOCOB.

3. BeipaboTaTh HaBBIKM JOBEICHUS PEIICHUS 33Ja4d JO0 MPUEMIIEMOTO MPaKTHUYECKOTO
pe3ynbTara — 4Mcia, rpaduka, TOYHOrO KaueCTBEHHOTO BBIBOJA C MPHUMEHEHHEM aJIeKBaTHBIX
BBIUHCIUTENbHBIX CPEJCTB, TAOINII, CIPABOYHHKOB.

4. BrpaboTaTh yYMEHHE CaMOCTOSITENFHO pa3OupaTbcs B MaTeMaTHYECKOM armapare,
IIPUMEHSIEMOM B JINTEPATYPE, CBA3AHHON CO CIEUAIIBHOCTBIO CTYACHTA.

5. Hayuute omepupoBaTh aOCTpaKTHBIMH OOBEKTaMH U aJE€KBAaTHO YHOTPEOIATh
MaTEeMaTUYeCKHE TOHATUS U CUMBOJBI JUISI BBIPQKCHHUS KOJIMYECTBEHHBIX M KAYECTBEHHBIX
OTHOULIEHHUH.

CamocrtosiTennpbHast paboTa cTyAeHTa M0 Yy4eOHOU nuciuruimHe «MaremaTuka u
uH(pOpMaTUKa» BKJIIOYAET TMOATOTOBKY K TPAKTHUECKUM 3aHSATUSIM U BBINOJIHEHHE
NPAKTUYECKUX 3aJlaHull, CaMOCTOATENbHOE HW3y4eHHEe TeM YydeOHOro marepuajia IIo
pPEKOMEH/1yeMO TUTepaType U ¢ UCTIOIb30BaHNEM HH(OPMAIIMOHHBIX PECYPCOB.

CaMocrosiTenpbHast paboTa 1Mo  gucHuIUiiHE «MareMaTuka»  HampaBlieHa Ha

(dbopMHUpOBaHHE CIEAYIONINX KOMIIETEHIMIA:
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[Inanupyemble  pe3ynbTaThl
0o0ydeHHs TO JUCIHILTUHE

Koz, (opmy:mposKa Kon, popmynupoBka nnaukaropa (Mozysmo),
KOMIIETEHIIUU XapaKTEPU3yIOLIUE  3Tallbl
dbopMupoBaHHS
KOMIETEHIIMI, HHIUKATOPOB
OIIK-1: Cnocoben | M/I-1lomxk-1 [Ipumensier | Pemaer 3a1a4n
pearb 3a/1a4d | MAaTeMaTUYECKUHI anmapar | npohecCHOHaIbHON
npodeccuoHaIbHON AHAJINTUYECKOU TEOMETPHH, | JEATCIBHOCTH Ha  OCHOBE
JIeATEIIbHOCTH Ha OCHOBE | JINHEWHOU anreOpsl, | UCIIOJIB30BAHUS
MCIIOJIb30BaHUs I QepeHInaIbHOro U | MaTEMaTUYECKOTO anrmapara.
TEOPETHUYECKUX U | HHTETPAJIBHOTO VCYHUCIICHUS
IIPAKTUYECKUX OCHOB | (DYHKIIMM O/HOM NEepeMEeHHOH.
€CTECTBEHHBIX u | UA-2omnk-1 [Mpumenser
TEXHUYECKUX  HayK, a | MaTeMAaTHYECKUH ammapar TEOpHUH
TaKXKEe MaTEeMaTHYeCKOTO | PyHKIUH HECKOJIBKUX
anmnapara NEPEMEHHBIX, TEOpUU  (YHKLUUH
KOMILIEKCHOTO IIEPEMEHHOTO,
TEOpUn pAIOB, TEOpUHU

g hepeHIMATEHBIX YPaBHEHUH.

N /I-3omk-1 [Ipumenser
MaTeMaTUYeCKUH armapar TEeOpUHU
BEPOATHOCTEH W MaTeMaTU4YeCKOM
CTaTUCTHUKH.
N-4orx-1
MaTeMaTHYeCKUH
YHCIECHHBIX METOJ/IOB.

IIpumensier
armapar

2. llean W 3a1a4U CAMOCTOSITEILHON PadoTHI

Bez[ymasl LeJIb OpraHu3anu U OCYIICCTBJICHUSA CPC COBIagacT C NICJIbIO o6yquI/1;1

CTyAEHTa —

6aKanaBpa MO0 COOTBCTCTBYIOLICMY HAIIPABJICHUTO MOJATOTOBKHU

dopmupoBaHue Habopa o001ENPOPECCHOHANBHBIX KOMIIETEHIMHA OymyIiero

[Ipu oprannzanuu CPC BaKHBIM U HEOOXOAMMBIM YCIOBHEM CTAHOBATCS (POPMHUPOBAHUE

YMCHUA CaMOCTOSTEIbHOMN pa6OTH HJIA HpI/IO6peTeHI/I5{ 3HaHHI>i, HaBBIKOB MW BO3MOHOCTHU
OopraHu3alnuunu y"-IC6HOI71 n Haquoﬁ JCATCIIbHOCTH. L[CJ'IBIO CaMOCTOSTEIbHOMN pa60TBI CTYACHTOB
SABIIACTCA OBJIAJACHUC (bYH)IaMeHTaJ'II)HI)IMI/I 3HaHHUAMU, HpO(l)eCCI/IOHaJ'H)HI)IMI/I YMCHHUAMU U

HaBbIKAMHU  JIEATENBHOCTH MO NpOoQMI0, OMNBITOM TBOPYECKOH, HCCIIEeI0BaTENbCKON

ACATCIIBHOCTH. CaMocTosTenbHas pa60Ta CTYACHTOB CHOCOﬁCTByeT Pa3BUTHUIO

CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MOJX0a K PEIICHHIO
po0seM yueOHOTO ¥ TPO(HEeCCHOHATFHOTO YPOBHS.

3agayamu CPC sBnstorcs:
- CUCTeMaTH3alllsl M  3aKpeIUICHHe 3HAHUH U

IMMOJIYYCHHBIX  TCOPCTUUCCKHX

IIPAaKTUYECKUX YMEHUH CTYJICHTOB;

31



- yIi1yOJieHHEe U pacIllipeHne TEOPEeTHUECKUX 3HaHU;

- ¢dopMHupoBaHHE YMEHHH HWCHOJB30BATH HOPMATUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JIUTEPATYPY;

- pa3sBUTHE II03HABATENIbHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYAECHTOB: TBOPYECKOH
VMHULMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTY;

- dbopMHpOBaHHE CaMOCTOSITEIBHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOPEAIN3ALUH;

- pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUH;

- UCIOJIb30BaHUE MaTepuasia, COOPAaHHOTO U IMOJIYYEHHOI'O B XOJI€ CaMOCTOSITEIbHbBIX
3aHATHM Ha CeMHUHapax, Ha MPaKTUYECKMX U J1a0OpaTOPHBIX 3aHATUSAX, NPU HaANMCAHUU
KYPCOBBIX M BBIIYCKHOW KBaTU(HUKAIMOHHOH pabor, mis 3((EeKTUBHOW TMOATOTOBKU K
UTOTOBBIM 3a4ETaM U HK3aMEHAM.

3. TexHosioru4yecKasi KapTa caMOCTOATEIbHOI PadoThI CTyIeHTA

O06beM 4acoB, B TOM YHCIIC
Bup nearensHOCTH
Konst (axanm.)
CTYJICHTOB CpenctBa u
peanu3yeMbIx KonrakTtHa
KOMIICTCHIIU T TEXHOTIOTHH st paboTa ¢
OLICHKH CPC Bcero
npernojasa
TeJIeM
1 cemecTp
HJI-1 OIIK-1 IToaroroska x Komruiext 45 0,5 5
HJI1-2 OIIK-1 JIEKIIUSIM 3aJaHUNA U
NA-3 OIIK-1 BOIIPOCOB IO
N-4 OIIK-1 pasznenam
JUUCIUILTAHBI
HJ1-1 OIIK-1 IToxroroska k KoMmiekr
NA-2 OIIK-1 | nabopaTopHbIM 3a/laHuil 1
NA-3 OIIK-1 | 3aHATHSIM BOTIPOCOB 10 9 1 10
N-4 OIIK-1 paszaenam
JUCIMILIAHBL
HJI-1 OIIK-1 Kowmrurekr 3apanmii
HJI-2 OIIK-1 Brimonnenne JUTST KOHTPOJILHOM 18.9 21 21
NJ-3 OIIK-1 | KOHTpOJBHOMN paboThI paboThI ' '
nJ-4 OIIK-1
N/I-1 OIIK-1 | CamocrosTennbHOES Kommnext
NJ-2 OIIK-1 | u3ydeHue JIUTeparypbl 3a/laHui 1
NA-3 OIIK-1 | mo temam 1-9 BOIIPOCOB IO 90 10 100
HJ1-4 OIIK-1 pasznenam
JUCIMILIAHBI
Hroro 3a 1 cemectp 122,4 13,6 136
2 cemecTp
NJ-1 OIIK-1 | IloaroroBka k Kommiext
HJI-2 OIIK-1 JIEKIIASIM 3alaHAi U
HJ1-3 OIIK-1 BOIIPOCOB IO 45 0,5 5
HJ1-4 OIIK-1 pasznenam
JUCIUILIAHBI
WJI-1 OIIK-1 | ITogroroBka K Kommmekr 9 1 10
NJ-2 OIIK-1 | mpakTHYeCKUM 3aJlaHul U
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NA-3 OIIK-1 | 3aHsATHSM BOIIPOCOB IO
nJ1-4 OIIK-1 pazzuenam

JTUCTIUTUTHHBI
N-1 OIIK-1 | CamocrosTensHoe Kommnekt
NJI-2 OIIK-1 | u3ydeHwe JIUTEepaTyphbl 3aJ]aHul 1
NJI-3 OIIK-1 o temam 10-26 BOIIPOCOB 10 18,9 2,1 21
W-4 OIIK-1 pasnenam

JTUCTIUTUTHHBI
HJI-1 OIIK-1 | Bemonxenve Kommiekr 3a1anmii
W-2 OIIK-1 | KOHTPOJBHO# pabOThI JUISL KOHTPOJIBHOM 9 1 10
Na-3 OIIK-1 paboThI
NJI-4 OIIK-1

Hroro 3a 2 cemectp 41,4 4.6 46

4.IlopsA10K BBINIOJTHEHUSI CAMOCTOSITEILHON PadoThI CTY/IEeHTOM
4.1. Memoouueckue ykaszanusi no pabome ¢ y4eOHoU 1umepamypot

[Ipu pabGote ¢ KHUTrOM HEOOXOAMMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTH 3anucH. s moxbopa nureparypsl B OMOIMOTEKE HCIIONB3YIOTCS an(aBUTHBINA U
CUCTEeMAaTUYECKUI KaTalOTH.

Ba)xHo MOMHUTH, YTO palMOHANbHbIE HABBIKM Pa0OTHI C KHUTOW - 3TO BCErja OOJbIIas
HSKOHOMHS BPEMEHU U CHUIL.

[IpaBmwibHbIE 1O0OP YYEOHHMKOB PEKOMEHAYETCS IPENoAaBaTeieM, YHUTAIOIUM
JEKIMOHHBIN Kypc. HeoOxomumas nutepaTypa MOXKET OBITh TakKe yKa3aHa B METOIHMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

N3yuas matepuan nmo yueOHUKY, CIEAyeT MEPEXOIUTh K CIEAYIOIEMY BOMPOCY TOIBKO
1ocjie TPaBUIBHOTO YSCHEHHUS MpPEIbIIyIero, OMNHUChbIBas Ha Oymare BCE BBIKIAAKU U
BBIYHUCIICHUS] (B TOM YHCJE T€, KOTOpPhle B y4e€OHWKE OIYIICHBl WM Ha JICKIUU JaHBI IS
CaMOCTOSITEJIBHOTO BBIBOJIA).

[Tpu u3yueHuu nr000# AUCHUTUIHHBI OOJIBIIYIO U BXKHYIO POIIb UTPAET CaMOCTOSITENbHAS
UMHAMBHUyallbHas padoTa.

Oco0oe BHHMMaHME CJeayeT OOpaTUTh Ha OIpe/eJeHHEe OCHOBHBIX MOHSTHH Kypca.
CTyneHT JOJDKeH MOJpoOHO pazduparh MPUMEPHI, KOTOPHIE MOSCHSAIOT TaKUE OMpPEICICHUS, U
YMETh CTPOHWTH AaHAJIOTUYHBbIE MPUMEPHI camMoCTosITeNbHO. HyXHO 100HMBAaTbCS TOYHOTO
IpEJCTaBICHUsT O TOM, YTO H3ydaemb. [lone3HO cOCTaBisATh OMNOpHbIE KOHCHEKTHI. [Ipu
M3y4EeHUW MaTepuaia 1Mo y4eOHWKY TOJIE3HO B TeTpaau (Ha CHEIUaIbHO OTBEJIEHHBIX IMOJISX)
JIOTIOJIHATh KOHCHEKT JEeKUUW. TaMm ke cliefyeT OTMeuYaTh BOIPOCHI, BBIACIECHHbIE CTYIEHTOM
JUIS1 KOHCYJIBTALUM C MPENOIaBaTeNIEM.

BrIBOIBI, TIONTYyUEHHBIE B pe3yibTaTe U3YUYCHHs, PEKOMEHIYETCSI B KOHCIIEKTE BBIJICTIATh,

YTOOBI OHH MPH MEPEUUTHIBAHUY 3aITUCEH JTyUIlle 3alIOMUHAIKCD.
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OnpIT MOKa3bIBaeT, YTO MHOTMM CTYIE€HTaM IOMOTaeT COCTABJIEHHWE JIMCTa OMOPHBIX
CHUTHAJIOB, COJIEPIKAIIETO BKHEUIINE U HauOoJiee 4acTo ynorpetsseMbie (GOpPMYIIbl U MOHITHS.
Takol JMCT MOMOTAET 3alIOMHUTH (POPMYIIbI, OCHOBHBIE IMOJIOKEHHS JIEKIIMU, a TaKKE MOXKET
CILY’>KUTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsI CTYJCHTA.

UreHne Hay4YHOTO TEKCTa SIBJISIETCA YacThIO MO3HABAaTEIbHOU aedarenbHocTu. Ee menp —
U3BJICUEHHE U3 TeKCcTa HeoOXxoauMoil nHpopMmaru. OT TOTO HA CKOJIBKO OCO3HAHHA YUTAIOIIUM
COOCTBEHHAs] BHYTPEHHSS YCTaHOBKA NpPH OOpalleHHMH K TEYaTHOMY CIIOBY (HalTH HY>KHBIE
CBEICHMSI, YCBOUTh MHGOPMAIUIO MOJHOCTHIO WM YAaCTHMYHO, KPUTHUECKU MPOAHAIU3HPOBATH
MaTepuai U T.I.) BO MHOI'OM 3aBUCHUT 3()()EeKTUBHOCTh OCYILIECTBISIEMOTO JEHCTBUSI.

Boiaensitor uemauipe ochosénble ycmano6Ku é YmeHuu HaAy4Ho20 MEeKCcmd.

WH()OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HATH, BBICITUTH UICKOMYIO HH()OPMAIIHIO)

ycBauBaromias (yCUJIUsl uydTaTells HamlpaBlieHbl Ha TO, YTOOBI KaK MOKHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJCHHUS H3JaraeMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccyXJ1eHHi)

AQHATTMTUKO-KPUTHUYECKass (YUTATENb CTPEMHUTCS KPUTHUYECKHM OCMBICIUTh MaTepHal,
MIPOAHAIM3UPOBAB €r0, OINPE/ICTINB CBOE€ OTHOIICHHE K HEMY)

TBOpUECKas (CO3[JaeT y YHUTATessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPABHOI
IYHKT JUJISl CBOMX PACCYKJ€HUH, Kak 00pa3 Juisl EHCTBUS MO aHAJIOTHH U T.I. — UCIOJIb30BATh
CYXKICHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoAeHUs, pa3padOTaHHYI0 METOJUKY,

JOMOJIHUTD UX, IOABECPTHYTH HOBOM npOBepKe).

4.2. Memoouueckue ykasanusi N0 NOO20MOoGKe K NPaAKmu4eckumM 3aHAmusam
Jig  Toro 4YTOOBI TPAKTUYECKHE 3aHITHS MPUHOCHUIM MaKCHUMAalIbHYIO TOJbB3Y,

HEO0OXOUMO MOMHHTb, YTO YIPA)KHEHUE M pEIIeHUE 3a7ad MPOBOAATCA MO BHIYMTAHHOMY Ha
JEKUUAX MaTepuaily W CBSI3aHbI, KaK MPaBUJIO, C JETAIbHBIM pa300poM OTIEIbHBIX BOIPOCOB
JEKIMOHHOrO Kypca. Crenyer NOAYEPKHYTb, 4YTO TOJBKO IIOCIE€ YCBOCHMsS JIEKLIMOHHOIO
MaTepuana ¢ ONPEEIICHHON TOUYKM 3peHMs (a MMEHHO C TOW, ¢ KOTOPOW OH M3J1araercs Ha
JIEKIUAX) OH OYAET 3aKpeIUIsAThCS Ha MPAKTUYECKUX 3aHITHUAX KaK B pe3ylbTare 0O0CYXIAECHUS U
aHaJIM3a JEKLIMOHHOIO MaTepuaa, Tak U ¢ IOMOIIbIO pelIeHHs] MPOOJIEMHBIX CUTYallUi, 3ajad.
IIpy 3THX yCIIOBUAX CTYAEHT HE TOJIBKO XOPOIIO YCBOUT MAaTepHall, HO U HAYYUTCS NPUMEHSATH
€ro Ha MpakTUKe, a TaKKe IMOIYYHT JOMOJHUTENbHBIM CTHUMYN (M 3TO OYEHb BAXKHO) JUISA
AKTUBHOM MPOpPabOTKH JIEKLIUH.

Crnenyer MOMHHTH, YTO pEIICHUE KaXKIONW y4eOHOW 3adadd JODKHO JTOBOJAMTHCS [0
OKOHYATEeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpedyeT YCIOBHE, U IO BO3MOXHOCTU C

BBIBOZIOM. [lodydyeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
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nanHou 3amauu. [lonme3Ho Takke (€cnM BO3MOXKHO) pEIIaTh HECKOJBKMMH CIOocO0aMu |
CpaBHHUTH IMOJIYYCHHBIC PC3YJIbTAThI. Pemenue 3aJa4 OAaHHOI'O0 THIIA HYXHO IPOAOJDKATH OO

IPUOOPETEHNUS TBEPIBIX HABBIKOB B UX PELICHUM.

4.3. Memoouueckue yKkazanus no camonposepke 3HaHull
[Tocne w3ydyeHHs ONMpenesIeHHONW TEMbI MO 3alUCSIM B KOHCIIEKTE M YYCOHUKY, a TaKKe

pELIEeHUsT TOCTATOYHOI'O KOJIMYECTBA COOTBETCTBYIOLIMX 3a]ad HA MPAKTUYECKUX 3aHATHIX U
CaMOCTOATENIBHO CTYIEHTY PEKOMEHIYETCs, INPOBECTU CaMOIIPOBEPKY YCBOCHHBIX 3HAHUU,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

B citydae He0OXOJUMOCTH HYXKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

WNHorga HEXOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTIO BOIIPOCA BBLIACHSETCS TOJIBKO IIPU
W3YYCHUHU JajdbHEHILEro Marepuana. B 5ToM ciaydae Hago BEPHYTHCS Ha3al U IIOBTOPHUTH ILUIOXO
YCBOEHHBIM Marepuasl. BakHbIi KPUTEPUI YCBOCHMS TEOPETUYECKOrO0 MaTepualla - YMEHHE
pelars 3aJa4d WM IOPOMTH TECTUPOBAHME IO NpOiAEHHOMY Marepuany. OpgHako ciemyer
IIOMHMUTbH, YTO IPABWIBHOE PEIICHUE 3a7aud MOXET IOJIyYUThCS B PE3yJIbTaTe NPUMEHEHUS

MEXaHHYECKU 3ay4CeHHBIX (hOpMYIT O€3 TOHUMAaHUS CYITHOCTH TEOPETHICCKHUX TTOJIOKESHUH.

5.KoHTpoJsb caMmocTOATEILHOMH PadoThI CTY/AeHTOB

VYcneBaeMoCTh CTYACHTOB 10 KaXKIOW JUCLUIIIMHE OLICHUBACTCSA B XOJE TEKYIIEro
KOHTPOJI U TPOMEKYTOYHON aTTECTALlUN.

6. Cnincok imreparypbl

6.1. IlepeyeHb OCHOBHOM JIMTEPATYPHI:

1.I'ycak, A. A. Bricimas maremaruka. Tom 1: yueOnuk / A. A. I'ycak. — MuHCKk:
TerpaCucremc, 2009. — 544 c. — Pexxum nocryna: http://www.iprbookshop.ru/28059.html
2T'ycak, A. A. Bpicias marematuka. Tom 2: yuebnuk / A. A. I'ycak. — MuHck:

TerpaCucremc, 2009. — 446 ¢. — Pexum noctyna: http://www.iprbookshop.ru/28060.html
6.2. IlepeyeHb TOMOJHUTEILHOM JUTEPATYPbI:

1. MlnauBuayansHble 3aaHus Mo Bbiciied Maremaruke. Yacte 1. JIuneiiHas u BeKTOpHas
anrebpa. Ananmutuueckas reomerpus. [uddepeHuunanpbHoe wucyUcIeHHE QYHKIMM OJHOMN
nepeMeHHoil: yue6Hoe mocobue / A. II. Pabymko, B. B. Bapxaros, B. B. [lepxasen, U. E.
OpyTh; mon penaknueit A. I1. PsOymko. — Munck: Bpemmitmas mxomna, 2013. — 304 ¢. —
Pexxum noctyna: http://www.iprbookshop.ru/20266.html.

2.MlanuBuayalibHBIE 3aJjaHusl MO BhIciIer maTteMarnke. Yacte 2. KoMIuiekcHbIe 4ucIa.
Heonpenenennsle u omnpeneneHHble MHTErpanbl. @OyHKINMHM HECKOJIBKHX IEPEMEHHBIX.
OO6bikHOBeHHbIE U depeHIanbble ypaBHeHUs: yueOHoe mocobue / A. II. PaGymko, B. B.
bapxartos, B. B. Jlepxasen, 1. E. FOpyrs; nmon penakmumeir A. II. PaGymko. — MuHck:
Brimmiinias IKOJIA, 2014. — 397 C. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/35481.html.

3.nauBuayaneHble 3ajaHusd 1Mo Bbicuied maremartuke. Yacte 3. Psawl. Kpartneie u
KPUBOJMHEHHBIE HHTETPpaJibl. DJIIEMEHTHI TEOPHH MO : yueOHoe mocodue / A. I1. Psbymko, B.
B. bapxaros, B. B. [epxasen, 1. E. IOpyts ; mox penakmueit A. Il. PsaOymko. — MuHCK:
Brmmitmas mkona, 2013. — 367 ¢. — Pexxum nocryna: http://www.iprbookshop.ru/20211.html.
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1.lexan, 3anauu, peanusyemMblie KOMIETEHIHH

1. Hess u 3a7a4n u3y4eHUs: AUCHHUILIMHBI

Henp aucuumuinHel: ¢GopMHupoBaHHe Habopa 0O0LENPOPECCHOHANBHBIX KOMIIETCHIIUN
OakanaBpa no HanpasiieHuto noaAroroBku 08.03.01 «CtpoutenbcTBOY.

3ajaun OCBOEHHUS JUCLMIUIMHBL (OPMHUpPOBAHUE NPEACTABICHUH O pOJIU U MecTe
MaTeMaTUKd B COBPEMEHHOM MHpE, 3Talax pa3BUTHs, YHHMBEPCAJIbHOCTU €€ IOHATUH U
npeicTaBieHuil; (OpMHUpPOBAHME YMEHMH KOHCTPYUPOBaHMsS M aHaIM3a MaTeMAaTUYEeCKUX
Mojeneil 00BEKTOB, CUCTEM M MPOLIECCOB MPHU PEIICHUHU 3a/1a4, CBI3aHHBIX cO cdepoii Oymymieit
npoeCCHOHATIBHON JIeTEIbHOCTH; OBJIAZICHUE HAaBbIKAMM TOYHOI'O M C)KAaTOrO BBIPa)KEHUS
MaTEMaTUYeCKONM MBbICIM B YCTHOM M IHCbMEHHOM H3JIO)KEHUH, C HCIIOJIb30BAHUEM
COOTBETCTBYIOILEH CUMBOJIMKH.

B pe3ysbTare 0cBOeHUsI AMCHUMILIMHBI CTYIEHThI JOJIKHbI:
3HaTh:  OCHOBHBIE  TOHSTHUS  AHAJIMTUYECKOM  TIEOMETpPHM,  JMHEHHONW  anreOphl,
T GepeHInaIbHOr0 U UHTETPATBHOTO HCUYUCICHUS (YHKIUU OJHOW IMEPEeMEHHOW, TEOpHH
(YHKLIUU HECKOJBKUX NEPEMEHHBIX, TEOPUHM (YHKLUH KOMIUIEKCHOTO MEPEMEHHOr0, TEOpUH
psnoB, Teopun nupdHepeHIHATBHBIX yPaBHEHUH, TEOPHHM BEPOATHOCTEH M MaTeMaTHYECKOM
CTaTUCTUKH, YUCIIEHHBIX METOJIOB.
YMerb: 3pPEeKTHBHO HCHOIB30BATH METOJBI AHATUTHYECKOW T€OMETPHUHU, JTUHEHHOU anreOpsl,
TG pepeHIMaIbHOI0 U UHTErPalbHOTO MCUYUCIEHUS (YHKLHUU OJHOW IEepPEeMEHHON, TEeOopHUH
(GYHKIIMM HECKOJIbKUX NEPEMEHHBIX, TEOPUU (PYHKIMI KOMIUIEKCHOI'O NEPEMEHHOr0, TEOPHH
psnoB, Teopun audepeHINaIbHbIX YPABHEHUH, TEOpPUU BEPOSATHOCTEM M MaTeMaTHYecKOou
CTaTUCTHKH, YHCICHHBIX METOJOB. TP pEIIeHWH 3agad, CBA3aHHBIX co cdepoit
npodecCHOHATIBLHOM 1eATEIbHOCTH.
BuiiajieTs: HaBBIKAMU HCIIOJIB30BAHUS METOJIOB AaHATTUTHYECKON T€OMETPHUH, TMHEHHOM anreOpsl,
TG pepeHIMaIbHOI0 U UHTErPalbHOTO MCUUCIEHUS (YHKLHUU OJHOW IMEepPEeMEHHOH, TEeOopUH
(GYHKIIMM HECKOJBKUX NEPEMEHHBIX, TEOPUU (PYHKIMH KOMIUIEKCHOTO MEPEMEHHOIr0, TEOPHUU
psnoB, Teopun audepeHINaIbHbBIX YPAaBHEHUH, TEOpUH BEPOSATHOCTEM M MaTeMaTHYecKOu
CTaTMCTUKM, UHCJIEHHBIX METOJOB TMpU pEIIEHUWH 3aJ]ad, CBSI3aHHBIX CcO cdepoi
npodecCHOHATBHOMN 1eATETbHOCTH.
Peanuzyemast komnereHuus:

[Tnanupyembie pe3yabTaThl
00y4eHHUs MO TUCITUTIINHE

Koz, popmymiposxa Kon, popmynupoBka nHIuKaTOpa (MOzLyI1r0), XapaKTepU3YHOLIHE

KOMITETEHIIMU

9Tansl HOPMUPOBAHUS
KOMITETEHIIMH, HHIMKATOPOB

OIIK-1: Cnoco6eH pemats HN/-lonk-1 IIpumenser maremarnueckuii | Pemraer 3a1a4n

33712491 PO ecCHOHATTLHON ammapar  aHAINTHYECKOM  TeOMETpHH, | MPO(eCcCHOHAIFHON NesSTEeIbHOCTH

JIeITeIbHOCTH HA OCHOBE JMHEHHON anreOpsl, AndQepeHuaIbHOro | Ha OCHOBE UCTIOJIb30BAHUS

UCIIOJIb30BAHMS TEOPETUYECKUX | MU HHTETPAIBHOTO HCYHMCICHUs (QYHKIHMH | MAaTEMaTHYECKOro armapara.

Y NIPAaKTUYECKUX OCHOB OJTHOM NIepeMEeHHOM.

ecrecTBeHHbIX U TexHuueckux | MA-2onk-1 Ilpumenser maremMaTH4ecKuit

HayK, a TaKkxKe anmapar TeOpuH (QYHKIMH HECKOJIBKHX

MaTeMaTHYeCcKoro armapara MepEeMEHHBIX, TEOpHUH byHKIMl

KOMIUIEKCHOTO  IIEPEMEHHOT0,  TEeOpHH
psnoB, Teopun  auddepeHIraIbHbIX
YpaBHEHUH.

N/-3onk-1 Ilpumensier maremaTHYecKHi
anmapar  TEOpPUHM  BEpPOSITHOCTEH U
MaTeMaTUYECKON CTATUCTUKH.

N 1-4onk-1 IlpuMeHnser maremaTHYecKHit
annapar YMCIEHHBIX METOJIOB.
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2.®opMyTHPOBKA 32 1aHUS
KonTpoabHasi padora (1 cemectp)

3aganue 1.

JIaHBI BEKTOPHI c_i(al,az,a3), l;(bl,bz,b3), 5(01,62,03), 3(dl,d2,d3) B HEKOTOPOM

Oasuce. Iloka3aTp, 4YTO BEKTOpPBI a,b,c 00pa3yroT 06a3uc W HaliTU KOOpJAUHATHI BEKTOpa ds

sToM Oazuce. CucreMy JTMHEHHBIX YpaBHEHUH pemnTh 1o MeTony I'aycca.

1.

© 0 N O O kW

a1;2;3), b(-13;2), c(7;-35), d(61017).
a(4;7;8), b(9:1;3), ©(2;—41), d(1,-13—13)
a(8;2;3), b(4;6:10), ©(3—2:1), d(7;411).
a(10;31), b(14;2), ©(3;9;2), d(1930;7).
a(2;41), b(136) c(531), d(24;20;6).
a(17;3), b(3;4;2;), ©(4;85), d(7;32114).
a(1,—2;3), b(4;7;2), ©(6;4;2), d(14:18;6).
a(1;4;3), b(6;8,5), c(31;4), d(21:18;33).
a(2;7;3), b(318), c(2;—7;4), d(16:14;27).

10. a(7;21), b(4;355), c(3;4;—2), d(2;—5;—13).

3ananue 2.

Jlana matpuna A. Haiitu Matpuiy A o6paTtHyto nanHoii. Caenath POBEPKY, BHIYMCITHB

npou3BeieHue A - Al

3 21 1 -2 3
A=[2 3 1 2. A=|2 3 -4
2 1 3 3 -2 -5
4 -3 2 1 1 2
A=|2 5 -3 4. A=|2 -1 2
5 6 -2 4 1 4
2 -1 -1 3 4 2
A=[3 4 -2 6. A=|2 -1 -3
3 -2 4 1 5 1
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1 1 -1

7. A=|8 3 -6
4 1 -3
7 -5 0
0. A=|=4 0 11
2 3 4
3aganue 3.

8. A= 1 1

Haiiti npenenst pyHkuuii, He MONb3ysICh MpaBuwioM JlonuTans.

1. a) lim—
x> 3X° + X+ 4

2-Jx

) lim

x-1
0) ”m(zx—sj
x>\ 2X+5

) a) 1ime2 —2x+1
' x>0 2x% 4 x =3
2 Iim\/9+)2(_\/9_xi

x>0 X® 46X

Iim(3x+2]“
M oo\ 3x— 4

2 lim3_2x_x2'
' Vet

2x* —3x+1

x>4 \J6Xx+1—5

2_ —
6)Hn13X2 OX 2;
x>2 2X°—X—6

. 1—Cco0os6x
2) lim———;
x>0 1 —Cc0s4Xx

2x* +15x+25
m .

b

6) i

x5 5—4x—x°

sin3x +sin5x

bl

) £1_I>I(} 6x

. lim4x2+7x+3_
). 2x” +x—-1"

fim10%°
D o 1—cosx’

. lim2x2_9x+9'
) s X’ —5x+6"
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. A5—x—3+x
g) lim ;

x—1 X — x2

lim———;
2 x>0 34 x — 4x°

C NT+x—T-x
) lim ;

x—0 S5x

lim ————;
a
) v 3x% 4y 43

lim\/4+x_\/4_x-
B) 50 3x° +x ’

lim3x2+5x+4_
2 1o 23 —x+1"

) \/xz—7—3_

4 x* —4x

- (2x-7)""
)1) lim

o3y’ 4 dx+2

. 5-2x-3x?
a) lim ;

b
oo x? +x+3

41

5x—x2—4_

6) llm
) x4 x? —2x —8
. t
r) lim Xex ;
x> ] —CcOoSx

lim x2—-2x+8 .
0 S0 v 542

COSX — COS5 X

F) }Cl_r)rol 4x2 °
1im3x2 —2x-1
0 5 x*—4x+3’
) 4x*
py Im—
x>0] —cosdx

2
lim 0= X=X
0 53 4 8x—3

i 8x°
1m
" o0 sin®5x’




lim x2—3x+4 hmx2+2x—8_
0 st D gy
2x

lim ; limx*ctg?3x;
)HO\/10+x—\/10—x D8

X—2
)|Im( j
x>0\ X +3

3ananue 4.
Haiitu mpon3BoIHbIC CIICAYIOMINX (YHKIUI:

1.a)y =arcsin3x —v1-9x*; 6)y (HX J; 8)x=a-cost, y=Db-sint

2. a)y=2"; 5)Y=m; e)x =In(l+t?), y=t°
1-sin3x

3.a)y=x"-e"; 6)y=1+In*Xx; e)x=1-cos2t, y=2+sin2t

4.a)y=+l+e*; 0)y= sin” x. e)xzétz, y=%t3+t

5.a)y =e* -sinx; 6)y=arctg® x; e)x:%, y=tt;1

6. @)y = (x +Darctgv/x; 6)y=ﬂ; 6)x = In(cost), y=sin’t
1++/x

7.a)y =e*cos3x; 6)y=In*(x*+1); e)x:%t3+%t2+l, y:%t2+%

8.a)y=x’In(x* +1); 6)y=4/tg2x; g)x:etz’ y:t.etz

9.a)y = (Xx+1)-x*+1; 6)y:es"‘zx; 8)x = Int, y=t+%

10.a)y = COSZX—%COS3 2X; 6)y = (x* +4)-e’x2 ; e)xzét2 +t, y =%t3 -t

3aganue S.
3agana ¢pynkuus y=f(x). YcranoBurs, sBisieTcs o1 JaHHAs (QYHKLIUS HENPEpbIBHOH. B
ciydae paspbiBa (YHKIMM B HEKOTOPOW TOUYKE HAWTH ee Tpenesbl CclieBa W CIIPaBa,
KJaccu(puIUpoBaTh XapakTep paszpbsiBa. [locTpouts cxemMaTnyHo rpaduk QyHKIHH.
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1 x+4, x<-1 6. —x, x =0,
flx)=1x*+2, —-l=x<l, f(x)=-smy, O<x=m,
2x, x =1 x—2, X T
2 . 7. : \
x+ 2. x=-—1, —(x+1), x= -1,
. . ) ) . ¢ ! ) -
flx)=1x"+1, —l=x=l, f(x)=- (x+1), ~l<x<0,
—x+3, x=1. .-T, x =0
3 - 8.
— X, =0, — X2, X <0,
- ¢ 42 . T
f(x)=4—(x=1), O0<x<2, f(x)=1 tox, 0<x< 7
x—3, x =2 2, x>Z.
4
4 o 9. _
Ccos X, x =0, 2x, x<0,
i - _ _ f(x)=4 x*+1, 0<x<I,
flx)y=<x"+1, 0<x<l, ) o
X, x=1.
5 10 —2x, x <0,
— X, x=0,
2 fx)=1{ Jx, 0<x<4,
X)=+: D=x=2
flx)=4x7, Y =2, L ea
x+1, x o2
KonrposbHas padora (2 cemectp)
BAPHUAHT 1
2 - 3
1, sz+2dx 2. j—ds'”*/; X 3 [ dx 4.j—dx 5.
x? -1 Jx X2 +2x+3 3/x2 4+ 3x
dx dx dx
xarctgxdx 6. | — 7. 8. | ——— 9.
‘[ g J‘Slﬂsx J‘(]__|_)()1l)(2_|_)(_|_:|_ J‘S”’]X-i-COSX
2
Icosxcos3xdx 10. J. x+X dx
X2 y2
11. Haiiti miomans simnca — +-~— = 1
a“ b

12. Haiitu miormaas Gpurypsl, orpaHnueHHO#N Kapanouaoi I = a(l+coso).
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X

13. Haiitu muny ayru kpuBoit Y = In OT Touku M, ¢ abcuuccoil X, =a 10 TOYKH M, ¢

X

a0cruccon
x,=b (b>a).
14. Beruuciuth 00beM Tela, OrpaHUuICHHOTO TOBEPXHOCTHIO, 00pa30BaHHOMN BpAIlIEHUEM BOKPYT

ocu Ox
2 2 2

acTpomIBl X3 + yg =as.
15. Pemute quddepennmanbHble ypaBHEHUS

1) 2xy/1— y?dx+ydy =0

2) 4xdx—3ydy = 3x? ydy — 2xy2dy;

16. Bbruncnute miiomna b NOBEpXHOCTH, 00pa30BaHHOM BpallleHUEM AYTH LIUKIOH b
x =a(t—sint),

y =a(l—cost) Bokpyr ocu Ox.

17. Koren, umeromuii hopMy nosyIiapa paauyca I, HarnoiHeH Boaoi. Kakyto padoty
HE00XO0UMO 3aTpaTHUTh,

4TOOBI BHIKAYaTh BOY U3 KOTJIA?

2 In(sin x
18. MiccnenoBarh CXOAMMOCTh HHTETpaIa _[de
> X
BAPUAHT 2
x® —x+1 dx V/xdx
1. [ =—""=dx 2. [exp(+/x)dx 3. 4. 5.

dx . . :
_[— 6.j3|n2xcos4xdx 7.J‘\/1+sm xdx 8.J'e°°52Xsm2xdx 9.
VAX® +2x+1
dx dx
—_ 10. | —/———
J.w/1+x—x2 J.3’»\/X+1+:|.
N N N 8a’ N
11. Haiitu muiomans Gurypsl, orpaHU4eHHON TUHUEH Y = m U €€ aCUMIITOTOM.
X° +4a
12. Haiitn miomans GUrypsl, orpaHHYeHHOM acTporoii X =acos’t, y=asin’t.
13. Haiitu jutiHy ayru KpuBoi I = 2asing

14. Beruucnuth 00beM Tella BpallleHus, OrPaHUYEHHOT0 TOBEPXHOCTAMU MOJTYYEHHBIMU IIPU
BpallleHuU

otpeskoB muHuit Y =€, Yy =0, 0< X <o Bokpyr ocu Ox u Oy.

15. Peminth auddepennnanbHble ypaBHEHUS

1) (x> =Ddy + (1—y*)dx =0;
2) 4+ y?dx —ydy = x*ydy;
X2 y2 22
2 2 2

16. Berauciuth 00beM Tella, OTPAaHUYEHHOTO TOBEPXHOCTAMUA ~ —5 + b_ -—=1, z=+c
a

17. Kakyro paboTy HEOOXOIUMO 3aTpaTUTh, 9YTOOBI HACKITIATH Ky4y MeCKa KOHUYECKOM
(bOpMBI ¢ paguycoM I ¥ BEICOTO# h, €I IIIOTHOCTE Iecka ¥ = 2.

(]
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~+00 m

18. HccenoBaTh CXOAUMOCTh HHTErpasia I —dx (n=0).
0
BAPUAHT 3
4 In(1
1. j X2 dx 2. jmdx 3. Iarctgxzdx 4. J‘L
X +1 X + /X JX(L+X)

J- dx 6 J- dx . I cosxadx 8 .[ dx
J3+2%—x2 AP +x+1)% Y cosx+1 " Jsin® xcos® x
1

X+1)2 3
I —— | dx 10 J.\/;(1+2§/§) dx
x-1
11. Haiitu momans Gurypsl, OrpaHUueHHON KPUBOM Y = x* InX u oceio OX.
12. Haiitu miomaab GUrypbl, orpaHudeHHon ynutkoi [Tackans = 2a(2+cose).
13. Joka3aTh 4TO JUIMHA SIUIAINCA X = ~/25sint, Y =COSt paBHa JJTHHE OJXHON BOTHBI CHHYCOHIBI
Yy = COSX.
14. Beruucnuth 00beM Tena, MOTYYSHHOTO BpalleHneM BOKpyr ocu OX MIOCKO# pUrypsl,
OTPaHUYECHHOMN
runep6omoit X° — Yy =1 u npsmoit X =a+1 (a>0).
15. Pemiuts auddepennnanbable ypaBHEHUS
1) xdy + (y —5)dx =0;
2) X°y*y'+1=y;
X2 y2
16. Beruucnuth 00beM Tena, OrpaHUYEHHOTO TIOBEPXHOCTAMU  —5 + bZ =1
a
17. OnpenenuTs CUITy JaBJICHUS BOJbl HA BEPTUKAIBHYIO MIIOIIAJKY, UMEIOILYI0 GOopMy
MOJIyKpyra pajuyca a, IuaMeTp KOTOPOTo HaXOAUTCS Ha IIOBEPXHOCTH BOJIBI.

C
Z=—X, z=0.
a

18. MccnenoBarh CXOAMMOCTh HHTETpaIa T dx
0V X3 +
BAPUAHT 4
Xt +3x% +1 dx Jx dx
1. | ———dx 2. 3. dx 4, | — 5.
J. X2+1 J‘)(4-|-)(2 J.l—:’{/; '[1144_2)(_)(2

J‘ dx
sin® xcos® x

. J’ dx 8 J-In(x+\/1+ x?)

6. J'In(1+ x2)dx 9, jsinxsinsxdx 10.

Sin X+ cosXx J1+ %2
J' e”* sin xadx
2 2
11. HaiiTn niiomaas Gpurypbl, OrpaHUYEHHOM runepoonon — — b_2 =1, ockro Ox u npsAMOi
a
y=c (c>0).

12. Haiity miomaap GUrypel, orpaHudeHHON Kapanouaoi I = a(1-cosg).
2 2 2

13. Onpenenuth JIMHY JyTU KPUBOU X3 + y5 =ad.
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14. Beraucnuth 00beM Te1a, 00pa30BaHHOTO BPALICHUEM OIHOM apKU IIMKIOUIbI
X = a(t —sint),
y =a(l—cost) Bokpyr ocu Ox.
15. Peute qudpepennmanbubie ypaBHEHUS
1) (X* +X)dy = (2y +1)dx;
2) (e** +5)dy + ye*dx =0;
X2 y2
16. Berancnuts 00beM Te1a, 00pa30BaHHOTO BPALICHUEM DIUIUIICA Pl + b2 1 Bokpyr ocu

Oy.

17. Onpenennts CUTy AaBJICHUS BOIbI HA BEPTUKAIBHYIO TPEYTOJIbHYIO TUIOIIAIKY, OCHOBAaHUE
KOTOpOH a

Pacrosio’xeHo Ha MOBEPXHOCTH BOJIBI, @ BBICOTA paBHa N .

nXx

18. MccnenoBarh CXOAMMOCTh HHTETpajia I 5 dx
X
0
BAPUAHT 5
x2dx dx xdx dx
1. |——— 2. 3. 4, | —— 5.
J‘a+ax2 J-1—x3 -[3,/a_x .[ %% + 2% 1
_[ dx
1+sin? x

6. Iarcsinxdx 7. Icosz xsin* xdx 8. Iexsin xdx 9. J.X—_ldx 10.

j dx

5+3cosx

11. Haiitn miomans Urypsl, OrpaHHYeHHON KyOHdecKkoi mapabomoi Y = X° i mpsamoii
y =2X.

12. Haiitn miomans GUrypsl, OrpaHHYeHHON JEMHHCKAToOl I = a’ C0S2¢ .

X
13. Onpenenuts JIMHY AyTU HenHoi muaun Y = ach (g) MEXIy IPAMBIME X =—a U X =a.

2 2
14. Berauciauth 00beM Tena, 00pa3oBaHHOIO BPAIEHUEM dJIUIICA —; + bZ =1 Bokpyr ocu
a

Ox.
15. Pemuts ,Z[I/I(I)(I)epeHI_II/IaHLHLIe YpaBHCHUA:
1) yr — ex—2y;

2) X4/3+y?dx + yv1+x?dy =0;

16. Boruncnute 00bEM Tea, OTPaHUUYEHHOTO MOBEPXHOCTIMHU X% + y2 +z°=a’, X+ y2 = ax.

17. Onpenenuts CUITy IaBICHUS BOJIbI HA BEPTUKAIBHYIO TPEYTOJIbHYIO IUIOMIA/KY C BHICOTON N
, OCHOBaHHE KOTOPOU g MapajieNbHO IOBEPXHOCTHU BOJIbI,  IPOTUBOIOJIOXKHAS BEPIINHA

HaxXOJUTCA HAa TOBECPXHOCTU BOABI.
+00

18. UccrnenoBaTh CXOAMMOCTh UHTETpAJIA I

exp(—x) dx
1 X
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BAPUAHT 6

1. Ixarctxdx 2. dex 3. jx\/a—xdx 4. .[ dx 5. J‘ei L
x° -1 Xv3x% —2x-1 e’ -1
In(L+x?) dx dx V4-x*
6. -[ x3 T I1+3cos2 X 5 I33inx+4cosx % I X2 dx 10

dx
J-x“ -1

11. Beiuucnuth mI011aib, OrpaHUYEHHYIO JIMHUSIMH: y2 = X3, y=8, x=0.

12. Halitu momaas GUrypel, OrpaHM4eHHON I = ac0S2¢.

13. OnpenenuTh JIMHY TyTH KPUBOI MEXKTy TOUKAMH IepecedeHus ¢ ochio Ox: X =t%,
_t(t*-3)
==

14. Beraucnuth 00beM Tena, 00pa30BaHHOTO BpalleHneM (QUTypbl, OTpaHUYEHHOMN JTMHUSAMA
x2—y?=a?

X=a’, Xx=-2a Bokpyr ocu OX.

15. Pemmts muddepeHnuansupie ypaBHEHUS:

1) X+xy ==y +xy)y’
2) X4/6+y%dx +yv5+x2dy = 0;

2 2
y

X
16. Beruucinuth 00beM Tea, OrPaHUYEHHOTO ITUITHYECKUM 1apabosionioM Z = 7 + > u

IOCKOCThIO Z =1.
17. B uunuHape moj BpaleHrneM HaXOJUTCs BO3yX o0beMa V0 o/ JaBJICHUEM P0 .

Onpenenuth paboTy U30TEPMUUYECKOTO CIKATHUS Bosz[yxa 70 obbema V, .

18. MccnenoBarh CXOAMMOCTh HHTETpaIa j

o v1+ X3

BAPUAHT 7
x*dx arcsmx dx e*dx
1. 3. 4. 5. [exp(—/x)dx
J.X +2 I V14X J.(x_]_)w/xz_ZX Iex - J. 3 )

1
6. I(rxszdx 7. [JI-sinxdx 8. j1+cosx 9. | dx 10,

sin® x X2+ X2 +2x+2

J' dx
3+ CosX
11. BBIYHCITHTD TLIONIA/b, OTPAHHYCHHYIO THHIHAMH Y = X° +4X, Y = X+4.
12. HaiiTu miomiaas GpUryphl, OrpaHUYeHHOM KpuBoii I' = asin3gp.
6 t4
13. Onpenenuts JIMHY TyTH KPUBOU X = re y=2- 7 MEX1y TOUYKAMH MTEPECEUEHHS C OCIMHU
1
koopauHar (t, =0, t, =8%).
14. Beruucnuth 00beM Tena, 00pa30BaHHOTO BpallleHUEM (PUTYpBI, OTPAaHUYEHHON TUHUSMU

X
y=achg, Xx=-a, Xx=a, Y =0 Bokpyr ocu Ox.

15. Petute nudpepennmanbupie ypaBHEHUS:
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1) tgxsin® ydx + cos® X - ctgydy = O;

_y?
2) yy i X2 +1=0;

2 2
16. Borauciauth 00beM Tela, OrPaHHUYCHHOT0 MapadoionaoMm 27 = 7 + 9 1 KOHYCOM
2 2
X
XY 2
4 9
17. Beraucnuts paboTy, KOTOPYIO HEOOXOIMMO 3aTPaTUTh Ha BEIKAYMBAHUE BOJBI MX MOJIyIIApa

¢ paguycom R.

18. UccienoBaTh CXOAMMOCTh UHTETpAJIa f xdx
o v1+x*
BAPHAHT 8
1-cosx (x—3)dx dx
1. dx 2. | x(artgx)’dx 3. | ——re 4, | —— 5.
J‘1+COSX J. v[ /X_ZX_XZ jex ll_e—2x
1
dx dx 1-x)2 dx dx
_— 6. 7. || —=| = 8. 9. [tg°xdx
J-)(,/)(2_;,12 J‘1+x4 J.(1+xj X J.(sinx+cosx)2 -[ J

dx

' -[ 5+4cosx
11. Beruucnute miiouiaib, OrpaHUYEHHYIO JTUHUSIMU y2 =2pX, X = h.
12. Haiitu momaas Gpurypsl, orpaHMueHHON KpUBOM I = & COS3¢.
13. Omnpeenuts AnuHy a1yru kpuBoii I = a(1-cos3¢).
14. Beraucinuth 00beM Telia, 00pa30BaHHOTO BPAIIEHUEM IIJIOCKOM (UTYPBI, OTpaHUYEHHON
neTieit kpusoit X = 2t —t%, y = 4t —t® Boxpyr ocu Ox.
15. Peminte auddepennnanbHble ypaBHEHUS:
1) 2xy'+y* =1
2) y(4+e*)dy —e*dx =0;
16. Borunciauts 06beM Tella, OrpaHHYeHHOro moBepxHocTaMU X +2° =a’ u y* +12° =a’,

17. Ilnactunka, uMeromiast popmy ssummnca ¢ ocsimu 2@ u 2b (a>b), HanonoBuny morpyxeHa
BCPTUKAJIBHO B BOY, TaK UTO MaJiad IMJIOCKOCTD JIC)KKUT HAa ITOBCPXHOCTHU BOJBI. Breraucnuts
JaBJIeHHE Ha ITACTUHKY (IUIOTHOCTHIO BOJIBI O )

2

18. MccnenoBare CXOAMMOCTh UHTETpAJIA j
0

(x-1)°

BAPUAHT 9
1+sinx ) (3x —1)dx )
—dx 2. [(arcsinx)’dx 3. | ————=— 4. [e*sin? xdx 5.
Il—smx -[ J-\/x2+2x+2 I

dx dx dx dx
L 7 [—2— 8. [—
J‘x\/xz +a? J‘(Xzﬁ“l)(xz +X) J-x(\/x +3/x%) IS'” X

dx dx
,[ 2 qin2 2 a2 10-_[ :
a“sin® x+b* cos” x 5—4sinXx+3cosX
11. Haiitu miomans, orpanndeHHyio muausamu Yo = 2X+4, x = 0.
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12. Haiitu muiomans Gurypsl, orpaHUYeHHON KpHBOH I'= 3 + 2c0sQ.
13. OnpenenuTs JIMHY Jyrd KpuBoi Y = INX oT Touku (\/§ ;In \/§) JI0 TOUKH (\/g ;In \/g)
14. Beruuciuth 00beM Tela, OrpaHUICHHOTO TTOBEPXHOCTHIO, 00pa30BaHHOMN BpaIlleHUEM

1

KpUBOH Y = 5 BOKDYT €€ aCUMIITOTBHI.

15. Peutes mudpepennmanbubie ypaBHEHUS:

ax d_y_0

1) \/; \/_
2) 2xdx — 2ydy = x*ydy — 2xy*dx

16. Beraucinuts 00beM Tella, OTPAaHUYCHHOTO MMOBEPXHOCTHIO, TOTYYEHHOW NIPY BPALICHUN
otpe3koB muHHi Y = 2X— X%, Y =0 Bokpyr ocu Ox u ocu Oy.

17. Onpenenuts paboTy, KOTOPYIO Ha/l0 3aTPaTUTh, YTOOBI JIEKTPUUYECKHM 3apsn e, =1
HpUONU3UTE K 3apaay e, U3 OECKOHEYHOCTH HA PAaCcCTOSHUE, PaBHOE EAUHHUIIE.

b

18. MccnenoBarh CXOAMMOCTh HHTETpaIa I

2 2

" x* —a
BAPUAHT 10
xdx dx e¥dx
1. [Vx*+a%dx 2. |—— 3. 4. | 55— 5. [(Inx)?dx

'[ I5|n2X '[(x+1)\/x2+2x+2 Iez -1 I
,[ (x* +1)dx J- 8_[ dx 9 J dx
x(x +x+1)° Y3211 “Jsin*xcos*x T Y acosx+bsinx
tg X

11. BBIYMCINTS TLIOWIAb, OFPAHMUYCHHYFO IMHUAMH Y = 3—2X —X°, y =0.
12. Haiitu miomans GUrypel, orpaHHYeHHOIN KpUBOW I = asin2¢.
13. Onpenenuts uUHY 1yru KpuBoii I = a(l+ Ccose)
14. Beruucnuth 00beM Tea, OrapaHU4eHHOT0 TOBEPXHOCTSMU, MOTYYEHHBIMU MPU BpallleHUU
maanun X = a(t —sint), y =a(l- cost)Bokpyr ocu Oy (0 <t <27).
15. Peminte auddepennnanbHble ypaBHEHUS:
y-1
1)y'=
X+1'
2) (e* +2)dy —y*e*dx =0;
16. Boranciauts 06beM Tel, OrpaHHIEHHBIX HapabononaoM Z = X° + 2y’ U 3JLIHICOMIOM
x* +2y* +1° =6.
17. OnpenenuThb JaBiieHHE BOABI HA BEPTUKAIBHBIN apabOoINIeCKUuil CErMEHT, OCHOBAaHUE

KOTOpOT'0 paBHO 4M
H pacCIioJIOKEHO Ha IMOBEPXHOCTU BOAKI, a BepmnHa HaxoauTcCs Ha FJIy6I/IHe 4m.

j\/x—_

18. UccrnenoBaTh CXOAMMOCTh UHTETpAJIA
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3.00mue TpedGoBaHUs K HANIMCAHUIO M 0OPMJICHHIO PadoThI

K odopmienuto Tekcra KOHTPOJBHOM pabOThl MPEIbIBISIIOTCS — ONpeeseHHbIE
TpeOoBaHus, MPETYCMOTPEHHBIE TOCYIaPCTBEHHBIMU CcTaHaapTamMu. KoHTposabpHas paboTa MOXKeT
ObITh O(OpMIIEHA PYKONMHCHBIM WM  MAIIMHONUCHBIM  CIIOCOOOM B  BHUJIE TEKCTa,
[OJrOTOBJIEHHOTO Ha IEPCOHAIBHOM KOMIIBIOTEPE C IIOMOIIBIO TEKCTOBOIO pPENAKTOpa M
OTIIEYaTaHHOT'O HA IPUHTEpE Ha jucTax ¢popmarta A4 ¢ olHOM CTOPOHBI. TEKCT Ha JIMCTEe AOKEH
UMETb KHUKHYIO OPHEHTAIIHNIO, ATbOOMHAs! OPHEHTAIMS JOMTYCKAETCs TOJIBKO JIJIsl TAOJIUI] U CXEM
npunoxeHuid. OCHOBHOM HBET mpudTa - YSPHBIH.

[TapameTpsl cTpaHULIBL:

Pazmep Oymaru — A4 (297x210 mm).

OpueHTalus CTpaHULbl — KHUKHASL.

JleBoe none — 3 cm. Bepxuee nosne — 2 cm. IIpaoe none — 1,5 cm. Huknee nosie — 2 cm.

IpudT — Times New Roman. Pazmep mpudTra — 14 nt. Macmra6 mpudra — 100%.

HHTepBan — 0ObIYHBIIA.

BoipaBauBanue — no mupune. Oreryn cieBa — 0 cm. Oreryn copasa — 0 cM. Oteryn
nepBoit ctpoku — 1,25 cm (1ath 3HaKOB). MexcTpouHblii uHTEepBan — 1,5. MHTepBan nepen u
nocie Kaxjaoro adsama — 0 or.

Crpanuibl HyMepyroTcs apaOCKUMU [UPpaMu ¢ COOIII0IEHHEM CKBO3HON HyMepalluu 1o
BCEMY TEKCTy (HyMepalusi CTpaHull - aBToMaTudeckas). HoMep cTpaHuubl nmpocTaBisieTcs B
[EHTpe HIDKHEH yacTH jucta 0e3 Toukdu. B o0iryro Hymepanuio BKIIOYAIOT TUTYJIbHBINA JIKCT,
wiaH paboTbl, HO HOMEp CTpPAaHHWIBI HAa HUX HE MPOCTaBIAIOT. TakuMm oOpas3oMm, pabora
HAUYMHAETCSA C 3-il CTpaHHWIIBl, HOMEP KOTOpOW TaKkKe HE MPOCTaBIseTCsA, a mepBas Ludpa
HyMEpaluy CTPaHUI[ TEKCTa IMOSBJSETCS Ha BTOPOM CTPaHUIIE OCHOBHOM 4YacTH pabOThI, 3TO
nudpa «4».

4. Kputepuu olleHUBAaHUS PadOTHI

O1eHKa «OTIUYHO» CTABUTCS, €CIM CTYACHT BBINOJHHI paboTy B IMOJHOM OOBEME C
coOroieHeM HE00X0IMMOM MOCIIeI0BAaTEIbHOCTH JIEHCTBUM; B OTBETE MPaBUIIBHO U aKKYpPaTHO
BBINOJIHSAET BCE 3alMCH, TaOMUIBI, PUCYHKH, YEpPTEXH, TpapUKH, BBIYUCICHHS; MPaBUIBHO
BBITOJIHSET aHaJIN3 OLIMOOK.

O1eHKka «XOpOILIO» CTAaBUTCS, €CIM CTYJEHT BBIMOJHWI TpeOoBaHMs K oleHke "5", Ho
JIOTIYIIIEHBI 2-3 HeJoYeTa.

OneHka «yJIOBIETBOPUTEIBHO» CTABUTCS, €CIM CTYACHT BBINOJHWI paboTy He
MOJIHOCTBbIO, HO OOBEM BBIIIOJHEHHOW YacTH TAaKOB, YTO IMO3BOJISET MOJYUYUTh IpaBHIIbHbBIE
pe3yJbTaThl U BBIBOJIBI; B XO/I€ MMPOBEJICHUS PA0OThI OBUIN JOMYIIEHbI OIINOKH.

OneHka «HEYIOBJIETBOPUTEIBHO)» CTABUTCS, €CJIM CTYAEHT BBINOJIHWI paboTy He
MOJHOCTBIO MM OOBEM BBIIIOJHEHHON YacTu paOOThl HE MO3BOJISET CAeNaTh MPaBUIIBHBIX
BBIBOJIOB.

5. Cniucok pexkoMeHAyeMOoi JINTepaTypbl
5.1. OcHoBHas JqUTEpaTypa:

1.I'ycak, A. A. Bricuias marematruka. Tom 1: yuebnuk / A. A. I'ycak. — MuHck:
TerpaCucremc, 2009. — 544 c. — Pexxum nocrymna: http://www.iprbookshop.ru/28059.html
2.T'ycak, A. A. Bricias matematuka. Tom 2: yuebnuk / A. A. I'ycak. — MuHck:

TerpaCucremc, 2009. — 446 ¢. — Pexum noctyna: http://www.iprbookshop.ru/28060.html

5.2. lonoJiHMTEILHAS JIMTEPaTypa:

1.MaauBuayansHble 3aAaHus o Bbicuiell maremaTtuke. Yacte 1. JIuHeitHas 1 BeKTOpHAas
anrebpa. Ananmutudeckas reomerpus. [uddepeHuunanpbHoe wucyUcIeHUE QYHKIMM OJHON
nepeMeHHoil: yue6Hoe mocobue / A. II. Pabymko, B. B. Bapxaros, B. B. [lepxasen, U. E.
OpyTh; mon penakmueit A. I1. PsOymko. — Munck: Beimiimas mxkoina, 2013. — 304 ¢. —
Pexxum noctyna: http://www.iprbookshop.ru/20266.html.
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2. VnauBuayanbHble 3a7aHus 1o Bbiciied matemartuke. Yacts 2. KomriuiekcHble yucia.
Heomnpenenennsie u omnpeneneHHble HHTErpaibl. OYHKIMM HECKOJIBKHUX MEPEMEHHBIX.
OO6bikHOBeHHBIE AU depeHnnanbuple ypaBHeHH: yuebnoe mocooue / A. I1. PsoOymko, B. B.
bapxatoB, B. B. Jlepxaseu, 1. E. IOpyrs; nmon penmakmueir A. Il. PsaOymko. — MuHCK:
Briiimas IKosna, 2014. — 397 C. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/35481.html.

3.MnnuBuayanbHble 3aiaHusg 1no Beiciied matemaTtuke. Yacte 3. Panel. Kparnele un
KPUBOJIMHEHHBIE MHTETPANIbl. DJIEMEHTHI TEOPHH MO : yueOHoe rmocodue / A. I1. Pabymko, B.
B. bapxaros, B. B. Jlepxxasen, U. E. FOpyts ; non pemakumeit A. Il. PaOGymxo. — MuHck:
Beimmiimas mkoina, 2013. — 367 ¢. — Pexxum gocryma: http://www.iprbookshop.ru/20211.html.
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