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BBE/IEHHUE

1. Iesb H 323290 H3Y4YeHH A THCIHILIHHDI

[lenp mucipomummHEL: (QopMHpoBaHHEe HaOopa OOIIENpo()eCCHOHAIBHBIX KOMIIETECHIIHI
Oakanagpa 1o HarpapjIeHHIO ITOATOTOBKH 08.03.01 «CTpOHTEILCTBOY.

3agayd OCBOEHHS JHCHHIUIMHBLI. (DOPMHPOBAHHE IIPEACTABRIEHHH O POIH H MEeCTe
MaTeMaTHKH B COBPEMEHHOM MHpe, 5STanax pasBUTHS, VYHHBEPCAIBHOCTH €€ IIOHATHH H
NIpeICTaBIeHHH, (POPMHPOBAHHE YMEHHH KOHCTPYHPOBAaHHS H aHaJH3a MaTeMaTHYeCKHX
MoJienell 00BbeKTOB, CHCTEM H MPOI[ECCOB ITPH PEHISHHH 3aJay, CBI3aHHBIX CO cepoil OyayIIei
Npo(eCCHOHAIBHON JIeATeJIbHOCTH, OBJIAJleHHEe HAaBBIKAMH TOYHOI'O H CXKATOrO BBIpaKeHHS
MaTeMaTHYeCKOH MBICIH B YCTHOM H IMMCBMEHHOM H3JIOKEHHH, C HCIIOIb30BAaHHEM
COOTBETCTBVYIOIIEN CHMBOJIHKI.

B pesyJibTatTe 0CBOCHNA JHCOHILIHHBI CTYACHT bl 10JIKHbI.

3HATD: OCHOBHBIE IIOHSATHS  AHAIHTHYECKOH  TI'€OMETPHH, JIHHEeNHOH arreOpHl,
TH(epeHIHAIPHOTO H HHTETPAIIbHOIO HCYHCIeHHS (PYHKIHMH OJHOH IIepeMeHHOH, TEeOpPHH
(PYHKIIHH HECKOJBKHX IIePeMEHHBIX, TECOPHH (QYHKIHMH KOMIUIEKCHOI'O IIePEMEHHOIO, TEOPHH
PSIOB, TeopHH AU} PepeHIHATLHEIX YPaBHEHHI, TEOPHH BEPOSTHOCTEH H MaTeMaTH4YeCKOH
CTATHCTHKH, YHCIIEHHBIX METOJIOB.

Ymerb: 3(pQeKTHBHO HCIIOIB30BaTh METOJBI aHATHTHYECKOH I'eOMETPHH, ITHHEHHOH anreOpsl,
TH(epeHIHAIPHOTO H HHTETPAIIbHOIO HCYHCIeHHS (PYHKIHMH OJHOH IIepeMeHHOH, TEeOpPHH
(PYHKIIHH HECKOJIBKHX II€PeMEHHBIX, TEOPHH (PYHKIHHI KOMIUIEKCHOI'O IIePEMEHHOI0, TEOpHH
PSIOB, TeopHH AU} PepeHIHATLHEIX YPaBHEHHI, TEOPHH BEPOSTHOCTEH H MaTeMaTH4YeCKOH
CTaTHCTHKH, YHCIEHHBIX METOJOB. IIPH PellleHHH 3ajady, CBS3aHHBIX CO C(epoi
IIpo)eCCHOHATIBHOH JAeSITeIbHOCTH.

BJuiajerb: HaBBRIKaMH HCITOIIB30BAaHH S METOL0B aHAJIMTHYECKOH TeOMETPHH, THHEHHON alre0psl,
TH(depeHIAaTbHOTO H HHTETPAIbHOIO HCYHCIEHHS (PYHKILHH OJHOH IIepeMEHHOH, TEOpPHH
(PYHKIITHH HECKOIIBKHX IIePeMEHHBIX, TEOPHH (PYHKI[HI KOMIUIEKCHOTO IEPEMEHHOI0, TeOPHH
PSIOB, TeOpHH IH(]pPepeHIHAIbHEIX YPaBHEHHI, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOH
CTaTHCTHKH, 4YHCIIEHHBIX METOAOB IIPH PpelleHHH 3aJay, CBSI3aHHBIX CO Cc(epoi
IIpo)eCCHOHATIBHOH JeSITeIbHOCTH.

2. ObopyaoBaHNe H MATEPHAIBI

HpﬂI{TH‘IECI{HE pﬂﬁDTLI 10 JHCIHIUIHHE «MareMaTHKa» IIPOBOAATCA B KOMIIBIOTCPHOM
KJIIaccc C MYIIbTHMCIHaA Gﬁﬂp}fﬂﬂEﬂHHEMZ ITPOCKTOP., KOMIIBHOTCP., S3KPaH HACTEeHHBIH.

3. HamMeHoBaHHeE NPAKT HIECKHX PadoOT

No HanmeHoBaHHe TeM JHUCIHIUINHEL, HX KPaTKOe O0peM N3 HHX
TeMbl COIEPKaHIE YJACOB ITpaKTHYECKas
ITHCI] TTOJITOTOBKA, YaCOB
HITTH
HBI
2 ceMecTp
i Ronrarra ITananratirntt . n Trantmma maTarrtran  HHTernale. '
JOKYMEHT NOANUCAH i P L5
SNEKTPOHHOW NMOONUCHIO LHTCTPHPOBAHHC
Ceptuchmkar:  12000002AB33E3D113AD425FB50002000002A6 PaIfHOHATFHEIX
Bnapeneu; LLleG3yxoea TateAHa AnekcaHapoBHa
NevicteuTenen: ¢ 20.08.2021 no 20.08.2022 ika. acTHeIe 1,5
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IIPOH3BOJHEIE BEICIIIX IMOPAIKOBR. [ToMHBOT mrddepeHIman

() VHKITHH. HuddepeHImane BEI CILIHX IIOPSATKOB.
HuddepeHIHPOBaHHE CIIOKHBIX H HEABHBIX (PYHKIIHIL.

Hroro 3a 2 cemecTp 3

4. Cogep:xanHe NPaKTHUYECKHX padoT

Ilpakmuueckana padboma 1. 3ameHa NEepeMeHHOIl 6 HeONpeoeleHHOM UHmezpale.
Humezpuposearue no wacmam. Humezpuposanue inemeHmdapHsix opodeu. Humezpupos aviie
PAUUOHWILHBIX (PYHKULIL,
Ilens: chopmMHpOBaTh YMEHHE BBIYHCIISITH HEeOIpeJeleHHBIH HHTErpall ¢ ITOMOMIBI 3aMeHBI
IIepeMeHHOH H II0 4YacTSAM, HHTeIPHPOBaTh BIIeMeHTapHble APOOH H pallHOHAIBHEIE (DYHKIIHH,
ITPHMEHSTE ITOJIYYEHHBIE YMEHHS ITPH PEIEHHH MTPaKTHYECKHX 3a1ay.
Teopemuueckana vacms:

3aMeHa IIepeMEHHOH B HEOIPEAEIIEHHOM HHTETPaJIE.

Teopema: Ecmi TpedyeTcs HANTH HHTETPal _[ f(x)dx , HO CIIO’KHO OTBICKATh IIEPBOOOPA3HYIO,

TO C ITOMOIIBIO 3aMEHEI X = (1) H dx = @'(t)dt Iomy4aercs:
[ f(x)dx= [ floe)p'@)dt.

[ Iprvep. Haliti HeonmpeAeIeHHBIH HHTET Pal I"\[) SINX COsxdx .

CremnaeM 3aMeHY [ = sinx, df = cosxdkt.

J'\/Ea’r: J'r”?dr: 25 Lo Z6ind? v a

3 3
[Tprmep. J.:*:(:*:j +1)”" " dx.
BaMeHa = x" + 1, dt=2xdx, dx:?; [Tomyuaem:
b
3/7 df l 3/7 l 2 577 fﬁfl (Iz +l)5!2
Ir"—:—jr' dt=—-—t""+C=—+C= + C.
2 2 25 5 5

HMHTerpupoBaHHe 110 YaCT M.

Crioco0 OCHOBaH Ha H3BECTHOH (popMyJle ITPOH3BOIHON MPOM3BeAeHH: (uv) = u'v + v'u,
I'Jle UH V — HEKOTOpBIe PYHKIIHH OT X. B muddepennmamsaoi popme: d(uv) = udv + vdu.

[IponHTErpHpPOBAB, IIOIYYaeM: Id(uv):judwrjvdzh a B COOTBETCTBHH C

TIPHBENSHHBIMH BBHIIIIE CBOHCTBAMH HEOIIPEelIeHHOTO HHTeTpajia: uyv = judwr Ivdu HITH
Iudv = UV — Ivdu :
[Tonywimn ¢QopMylTy HHTETPHPOBAHHS IIO 4YacTSIM, KOTOpas IIO3BOISIET HaXOIHTh
HHTEerpaibl MHOTHX JIEMEHTaPHBIX (DYHKITHIH.
u=x; dv=smxdx

I [ppnep. J‘f SIN Xdx = = —x’ cosx+ Icasx- 2xdx =
du =2xdx, v=—cosx

u=x, dv=cosxdx, , , . \ .
= _ = —x" CGSI—I—QISI]’II—ISI]lId)C = —x" cosx+2xsinx+ 2cosx+C.
du=dx, v=sinx
Kak BHIHO, MoclIeJoBaTellbHOe ITPHMeHeHHe (POPMYIIBI HHTEIPHPOBAHHSA II0 YAaCTSIM
ITO3BOIISIET TTOCTEINEHHO YIIPOCTHTh (PYHKIIHIO H IIPHBECTH HHTErpal K TaOIHYHOMY.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO Ty
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 Qe dxj v - : T
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa V= €10 x — € SlXx— ISlIlI -2e”dx =

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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B {u —e ", du=2edx

_ = e " sInx— 2[— e’ CosX — I— cosx-2e "dx|=e " sinx+
dv=sinxdx, v=-cosx,

+2e°" cosx— 4_|.c05.xej”‘dx

BupgHo, 4To B pe3ynbTraTe ITOBTOPHOIO TIIPHMEHEHHS HHTETPHPOBAHHSI IIO YacTIM
(QYHKIHIO He VYAAJ0Ch YIIPOCTHTh K TaOIHYHOMY BHAY. OJHAKO, ITOCIIEQHHH ITOTYYEHHBIH
HHTErpaJl HHYeM He OTIHYaeTcsS OT HCXOAHOro. IlosToMy IlepeHeceM ero B JIEBYIO YacTh
PaBEHCTRA.

SJ‘e"I cosxdx=e " (sinx+ 2cos x)

-

E_.I

5

Taxmm 06pa3oM, HHTerpail HanieH BooOIe Oe3 ITpHMeHEHH S TaOIIHI HHTEIPalIOB.
HMHTErpHpOBaHHE 3JIEMEHTAPHBIX APOOEH.

DJIEMEHTAPHbLIME HA3BIBAIOTCS IPOOH CIEAVIOIHX YETBIPEX THIIOB:

(sinx+ 2cosx)+C.

J.e:"’ COS xdx =

L m =N
ax+b ax~ +bx+c
] Mx+ N
. ;. v, —— 2
(ax+b)" (ax” +bx+e¢)"

m, N — HaTypaIbHble YHeIa (m = 2, n > 2) u b? — 4ac <0.

[IepBhIe ABaA THITA HHTETPAIOB OT AJIeMEHTAPHBIX APOOEH JOBOIBLHO ITPOCTO IIPHBOI ST CS
K TaOIHMYHBIM ITOACTAHOBKOH t=ax+ b.

I. I dx _1 £:lln‘.‘flJrC’:lll‘l‘ﬂ.:»:er‘JrC.
ax+b a’t a a

i LY . —+C=- : —+C;
(ax+b)" a’t” a(m-1)t" a(m—1)(ax+b)"

PaccMOTpHM METOJ HHTEIPHPOBAHH A 3JIeMEHTapHBIX Apoden suaa 111
HMuterpan apodu Buga Il MmoxeT OBITE IIPeACTaBIEH B BHE:

é(2x+p)+[ _A_p]
dx

Ax+ B A 2 dx
J- Axt dx:_[z ,, 2 _ J- 2xtp dx+[B—Ap]I ,, _
X+ px+q X +px+q 2°x +px+q 2 )x +px+gq
:%1ﬂx3+px+q‘+[3—%]f jd‘x ﬁ :gln‘x2+px+q‘+ 28_‘4{.

[.erE] +qg-E- Vig-p
2 4
-arctg 2I+pﬁ +C
Vdg-p°

31ech B 00IIEM BH/IE TIOKA3aHO IIPHBEAeHHE HHTerpana ApodH suaa Il xk gsym

NOKYMEHT [_'ICIHI'IHCAH
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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(1=6x-75, du==6dx,
Tx—2 R4x— 24 R4x — 24 HE AT, = RE
I . d:s::_[ - dx:j - dx = < 1+ 5 > =
3x" —5x+4 36x" — 60x+ 48 (6x—5)"+23 X = - ;
_ ljll‘qii—i:?()_z‘q’fi{——j tdii 23J- dii :—ln(u +23)+ 23 arctg 1 O
- +23 1 +23 - +23 6 3\@ \@
= —111‘361: - 60x+ 48+ \/ﬁﬂrcrg x> ¢

J23

g 7
BooOr11ie roBops, ecli y TpexwieHa ax” + bx + ¢ BeIpaxkeHHe b — 4ac >0, To apolp 110
OIPEHEIIEHHIO HEe SBJISIETCS 3JIEMEHTAPHOM, OJHAKO, TEM HE MEHee €€ MOKHO HHTEIPHPOBATh
YKa3aHHEIM BBIIIIE CITOCOOOM.

[ IprMep.
- - =x+3, du=dx, 15—
J- 15x 3 dx:_[ SI,,B g u=Xx u=dx :J.SH,,IS 3(31;—5_[ udu
x +6x—40 (x+3)" —49 X=u-3; u —49 u” — 49
—18_[ ,,d” =§11qu3—49\—18111”_7|+C:§1n|f+6x—40\—3h el /G
w’—49 2 u+7| 2 7 |x+10
[ IprmMep.
=x-3, du=dx
J- 3.3:Jr4 dx—j 3x+ 4 qu:{ﬂ X—23, au T;}:I31£+9+:-1d1£:3j- 1du ,,
\/7—3:"—%63: \/16 (x-3)° x=u+3, \/16—1:" \/16—1.!"
W 316—u’ +13arcsin®+C = —3y7— x* — 6x + 13arcsin* >+ C
Jlﬁ—u" 4 4

PaccMOTpHM TeIeps METOABI HHTET PHPOBAHHSA ITPOCTeHIINX Apoden IV THIIA.
CHayajia pacCMOTPHM YaCTHBRIH cinydan mpu M =0, N = 1.

dx

Torma mHTerpam BHAA I - — MOJKHO ITyT€M BBIEIIEHHSA B 3HaMeHaTelle
(ax™ +bx+c¢)
du
IIOJTHOT'O KBaJpaTa IIPeICTaBHTEL B BHJIE I ( ) . CremaeM cnemyromiee nmpeoOpa3oBaHHeE:
1+ s
J- du IJ-S-I—Hj —u’ J- J- 1” du
(w” +s)" (u’ +s)" (1’ Jrza".')”1 1 '’ +s)"
Bropoit HHTETpar, BXOJISIIIHIL B 3TO PaBEHCTBO, 6y£[EM OpaTh IO YaCTSIM.
udu
dv, = . u, =u, du, =du,
(i +5)”
O003HAYNM: < >
J- udu 1
V., = - = — ~ - :'
i (" +s)" 2n-D@w’ + )" )
J- wdu U N ] J- du
(w +s)" Qun-2)w +)"" 2n-2° W +s)""
AOKYMEHT MOAMUCAH
SNEKTPOHHOW NOANMACBIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 | _[ du
Bnapeneu: Llebayxoea TateAHa AnekcaHapoBHa £2 i S)rz—l S(ZH B 2)

(w” +s)""

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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J~ du 7 N 2n—13 Ja di

(> +5)"  sQ2n-Dw’ +5)""  s@2n-2)7 W’ +5)""

[TomyyeHHas (opMynla HasBIBAeTCS peKyppeHTHoil. Eciu IMpHMEeHHTH e€ n-1 pas, ToO
du

u’+s
BepHeMcs Teneph K HHTErpany OT 3IeMeHTapHOH Apodu BHaa IV B ol1eM ciryyae.

(1= 2ax+b; du=2adx;

ITOIIYHHTCH TaOIIHYHBIH HHTCIPAJI I

Mx+ N Mx+ N
_[ 2 n dx = (4a) I u—>b 1 (T
(ax’ +bx+c) (2ax+b)* +(dac—b° )]” | x= —: 5= 4dac=b’;
M(u—b) AT
(4.{1) J- " ~ (4a)” MJ- 1du +2(1N—M’bj- d
(u +5)" 2a (u” +5)" 2a (w’ +s)”

B ITOJIVHCHHOM PABCHCTBC HEPELIﬁ HHTETPall ¢ TIOMOINBIO IIOACTAaHOBKH [ = HE + 5

IIPHBOAHTCA K TElﬁJIHLIHGI\rI}" J‘—n ., d KO BTOPOMY HHICIPAIIY IIPHMCHACTCA PAaCCMOTPCHHAA BBIIIIC
!

pPeKyppeHTHas (pOpMYyIIa.
HecmoTps Ha KaKVYIIYIOCS CIOKHOCTh HHTETPHPOBAHHS 3JIeMEHTapHOH IPOOH

BHA 1V, Ha IIPAaKTHKE €ro JOCTATOYHO JIETKO IIPHMEHSITH I ApoOeH ¢ HEOOIBIIIOH CTEIIEHEIO 1,
a YHHBEPCAIBHOCThL M OOIIMHOCTH IOAXOMAA JelnaeT BO3MOJKHBIM OYEHBH IIPOCTVIO PEAIHM3aI[HIO
ATOTrO MeToJa Ha DOBM.

[ Iprvep:

u=x-2. du=dx
J- ﬁ3x+5 ,,fi'x:_[ 3.174:5 i = J.3H+6+?du—
(x" —4x+7)" (x—2)" +3)° X=u+2, (1" +3)
:3_[ f.tdu ,_,+11I ﬁcfu - t=1u’ _[_+11 z.: N 1 _[ :‘fh! _
(™ +3)° (11 +3)° dr—Zudu 3-2(u"+3) 3-29u +3
_ 3 1 s 11 ﬂFCfﬂi-l—C_ 3 11(x—2) 11 ﬂrcrnx_erC.

2w 6(° +3) .5\/' 3 2(x° —4x+7) 6(x" —4x+7) 6\/_ J3

MHTerpupoBaHHe palHOHAIbHBIX (DYHKI[HI.
HuTerpupoBaHHe paifiiOHAJIbHEIX IP0o0eH.
J1115 TOro, YTOORI IIPOHHTETPHPOBATH PAI[HOHAIIBHYIO AP00bh HEOOXOMIIMO
Pa3IIOAUTE €€ Ha BIIEMEHTapHEIE APOOH.

O(x)
P(x)
P(x) xOTOpOIl NpeAcTaBlIeH B BHIE IIPOHM3BEAECHHS IHHEHHBIX M KBaJPATHUYHBIX MHOKHUTEIEH
(OTMETHM, YTO JHOOOII MHOIOYIEH C JEfICTBHTENBHBIMH KO3 (HIIEHTaMH MOXET OBITh
TIPEICTABIIEH B TAKOM BHIE: P(x) = (x - a)%...(x - b)A(X* + px + g)*... (x> + rx + s)*), To 5Ta ApoOhb

MOZKeT OBITh PA3JIOKCHA Ha 3JICMEHTAPHEIC 110 CJ’IEE[}’TOH_[Eﬁ CXCME.
AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Teopema: Ecim R(x) = - TIPpaBHIIbHAS pPallHOHAILHASA APpo0h, 3HAMEHATEIID
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O(x) A4, A, A, B, B, By M, x+ N,
= +—2— ..+ +...+ +——t .+ +—
P(x) x-a (x—a) (x—a)” (x—b) (x-b) (x=b)" x'+px+gq
M,x+ N, M,x+ N, Rx+S, R.x+8S, R x+S§,
+ o+ 2= TP

e — o+ — +— — 4 —
(.1' + px+q)° (x> + px+q)" X +rx+s (x +rx+s) (x” +rx+ )"

_I_

rae Ai, Bi, Mi, Ni, Ri, Si — HEKOTOpEIE TTIOCTOSHHBIE BEITHYHHEL
[Ipn HHTErpHPOBAaHHMH PalMOHAIBHBEIX ApoOeH IIPpHOEraroT K Pas3IoKeHHIO
HCXOMHOH ApOOH Ha 3leMeHTapHbIe. J[1g HaxoxaeHHns BenmuuH Ai, Bi, Mi, Ni, Ri, Si mpuMeHsroT
TaK Ha3bIBACMBIH MeTO0 HeompedeeHHbIX K03()(PHIHEHTOB, CYTh KOTOPOIO COCTOHT B TOM.,
YTO JJIS TOr O, YTOOBI JIBa MHOI'OYWIeHAa OBIIIM TOKAECTBEHHO PABHEL, HEOOXOIHMMO H JOCTAaTOYHO,
yTOOKI OBIJIH PaBHBI KO3()(PHIHEHTEI IIPH OJHHAKOBBIX CTEIEHIX X.

[IprMeHeHHe 3TOro MeTo4a PacCCMOTPHM Ha KOHKPETHOM ITPHMEPE.
I Iprvep.

Ox” —30x" +28x—88
I(xj—6x+8)(xj+4)
Tk (x° =6x+8)(x" +4)=(x-2D(x—D(x" +4), 10
9x3—30x3+28x—88: A N B +Cx+D
(x-D(x-D(x"+4) x-2 x-4 x +4

HPI[BG,I[H K GﬁH.[EI%I}" SHAMCHATCIIIO H ITPHPABHHEAA COOTBETCTBYIOIIHE YHCJIITCIIH,
ITOIIYHaA CM.

Ax—Dx" +D+B(x-2D(x" + D +(Cx +D)(x* —6x+8)=9x” —30x" +28x— 88
(A+B+C)x’ +(-44A-2B-6C +D)x" +(44+ 4B +8C — 6D)x+ (-164 -8B +8D) =
=9x’ —30x" +28x-88.

dx

(A+B+C=9 (C=9-A4-B
~44-2B-6C+D =-30 D=-30+44+2B+54—6A— 6B
|44+ 4B +8C — 6D = 28 124+ 2B+4C—-3D =14
164-8B+8D = -88 24+B-D=11
(C=9-A4-B (C=9-A-B
D=24-24-4B D=24-24- 4B
124+ 2B +36- 44— 4B—72+6A4+12B =14 144+10B = 50
24+B-24+24+4B=11 4A4+5B =35
(C=9-A4-B C=9-A4-B (4=5
D=24-24-4B D=24-24-4B B=3
144+10B = 50 144+10B = 50 lc=1
50—10B + 5B = 35 B=3 D=2
I;ITGF(]" k

x+2
'[1: szerI dero +4dx 5111‘1: 2‘+311‘|lr 4‘+Ir +4dx+IY T dx =

) X
= 5111‘3: - 2| + 3111‘3: - -’-1‘ + Eln(x‘ +4)+ arcfga +C.
ANOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
Ceprudpmiar: 12000002A633E3D113AD425FB50002000002A6

Bnapened; Webayxopa TateaHa AnekcaspoBgHa
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1. _/I_: +1)e” dx, 2. jiﬂrt'ﬁi]:.a-air'.
3. j x? sin x da. 4. f[r-" + 2x + 3) cos r dx.
i i
5. f.r lnn ¢ dar, 6. [ e (¥,
sin” T
i J‘f:i" cosr dr. 8. f.r"' arctg x dr.
0. jﬁiﬂ In x dz. 10. f:"'-&’ﬂ!;r.

3amava 2. BEIYMCIHTE HHTETPAJIBI:

(moncranoska x—2z7%),

bt = S{ﬂxfgﬁ |
9y Iy = ‘[ : (nmmax—mauﬂ X = —3-:] .

ax
1 "j nr /iR =, (NOACTAHOBKA Clg X = 7).

3agaya 3. PasmoXHUTh Ha ITPOCTEHIIINE APOOH CIEAVIOIINE palfiOHaIbHEIE TPOOH:

s —4
!'] Ly —8"
VrEasaHue: EHHH-E:HEI'T'E.I'IL PA3NOMHTE HA MHOMHTEMH,
2 2x? -} 41y — 3) 3r® — 24x® — 4lx - 20
(x— 1) {x- i—3HJf—"J' Ef‘i—l-!}{'=+21'[—f—3”-r—?}
4) St — 25x - 26 ) [lx4-40
if—JHI——EHJ:—Ei' 4!.::—4]{;——2]'
6) .rﬂ+23;+:;_-ﬂ
(x 4+ 2y (x4 3){x—4)°
3agaya 4.
BEIYMCITHTE
dx dx h
) s 9 [ 9 (&% 43’53*31* 5) | oty
3agadya J.
BEIYMCITHTE

dx . . dx _ 1 dx .
1} 1 E'Ix‘+4x+ld' 2) 4fl"_j.rc’+.||:-|—.'! » 4 'r’_ U TN

di ) - dx _ . dx
1) f4=51=_gx+25' 5) 1 "J‘ﬂﬁn+14*ﬁ”‘_'jf‘—x-pir

3agaya 6.
BEIUHCITUTE:

dx . X ,
I jﬁ.l:'—F-'EL:+Il]‘ 2) S?J:E—-En+5 !

dx _ dx .
%) 5 Oxt 4 x+ 12 ' 1) ‘[ Gxt 4 7x - 15"

dx
) .[:u'—llx{lf'

| B aTaTas b

AOKYMEHT NoAarMcAH L.
SNEKTPOHHOW NOANMUACHKIO I B HEOIIPCACIICEHHOM HHTCI'PAJIC.
Ceptudumkar. 12000002A633E3D113AD425FB50002000002A6 ST M.
Bnapeneuy; lebayxoea TatkaHa AnekcaHapoBHa 19Th MeTO]] HHTETPHPOBAHHA T10 U ACTSIM?
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5. Kakasg apo0p HaskIBacTCA pal[HOHAIEHOH?

6. Kaxkag partnoHanbpHas Apo0b HA3BIBAETCS IIPABIIEHOH?

7. Kaxk pas3noXHTh ITPaBIIBHYIO AP0o0h HA IIPOCTEHIIIHE?

8. B 4em cyIHoCTs METOa HeONPEAEIeHHBIX KO3 (P(HIIHEHTOB?

Ilpakmuueckaa paboma 2. Hacmuble npouszeodmnnle nepeozo nopaoxka. Hacmroie
npou3600Hsle 6biciUX NnopAokoe. Ilonnvii ougghepenuyuan @yuxkuuun. Jugghepenuuannt
6bICHAUX NOPAOKOS. /[uhhepeHuUp 06 aHULE CIOMHCHBIX I HEAGHBIX (DYHKUUIL

Ilens: chopMHpOBATE YMEHHE BBIUHCIIATH YaCTHBIE ITPOH3BOAHEBIE H AH(depeHIHan (QyHKIHH
HECKOIIBKHX TIEPEMEHHBIX M ITPHMEHATH ITONYYEHHBIE VMEHHS IIPH PEIIEHHH ITPaKTHYECKHX
3aj]1a4.

Teopemuueckan uvacms:

[Iycth B HexkoTOpoi oOmacTH 3ajaHa (QyHKIUA z = f(X, y). Bo3pbMeM IIPOH3BOIBHYIO
TouKy M(X, V) 1 3aJ1aiiM IIpHpaleHne AX K riepeMeHHol X. Toraa BenmnmunHa Az = f( x + AX, y)
—{(X, y) Ha3pIBAacTCA YACT HBIM NpHpaleHneM PyHKIHHA 110 X.

MOXKHO 3aIIHcaTh

Az fa+hy) - f(xy)

Ax Ax
. Az . y
Torma il_l’l“é ﬁ; HA3BIBAETCS YaCTHOM Npou3BoaHoil QyHKIIMH 7z = f(X, y) ITO X.
OO003HaUeHHE:
o= _,. oxy).
— I , fi(x ).
ox ox

AHAaIIOTHYHO OITpeJieIgeTcd YacTHaA IIPOH3BOIHAS (DYHKIHH II0 V.
o= . + Avy)—
O _ i YAy - fly)
ay Ay —l &y

_ _ oz
I'eomeTpHYeCKHM CMBICJIOM YaCTHOH ITPOH3BOJHOH (JOITYCTHM a) SIBIISETCS TaHTEHC

YI'Jla HAKIIOHA KﬂCﬂTEHLHDﬁ: HpﬂEEI[E:HHDﬁ B TOYKEC N{](K{l, Yo, Z{]) K CCHCHHIO ITOBCPXHOCTH

IINIOCKOCTBIO ¥V = V.
LI D EPaMY D 08 RIS HOMBOINLL

1. Bonu <= f(x, J”)r I:J:(I), .}":J"(f)”m

de _of x of dy
zt B xt By dr

2 Ecnu < :f{L J’rl L= I[:L 5:)= PEi= J”(L 5)=Tc}:

de_of dx of dy
zt Bxoxt Ayt

Z_¥m oy
B Brxds By &

%= Lo g T
& &

TTa erwy e mradhdhnannsrrrrra mans ﬂu.rrrr_fr.r:rn{ 7 = f(}l, };) HARBIBASTCSY TTIABHAYI THHEHHAS

NOKYMEHT NOANUCAH
SNEKTPOHHOW NOAMNMUCKIO \Z B TOUKE (X, y):
{B:epmdmr{jew: 12000002A633E3D113AD425FBS50002000002A6 Y+ f',(.x:, y)dy *
napgeneu; lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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T QyHKIIHH ITPOH3BOIBHOTO YHClIa ITIepeMeHHBIX:

df (x,v,z,...,1) = fff*rJr ffi'er +@f
ox oy ot

[Tprvep. Hafiti mmonHeli gud gepeHIman G yHKIHT 1 = x°~

du = %ffor%der%d.,
ox oy o=

o1 \ o1 2. o 2 ,
I—y =x” 1:, —Iz.x*"‘lnx-Zy:; j:.:'c*"‘111.:&7-}.;‘;,
ox oy o=

12 i .2
=y =x"" " dx+2x77 yzInxdy+ v’ x’ 7 Inxd-
YacTHble NPOH3BOAHbIE BLICIIHX MOPAIKOB:

Zj:{ ) -:Il-: (SJ:] HIIH ff" B (ﬁ‘rlr’
238 )
Z;{ = :x{i{J HITH f;m - (J’:a‘”lr,

Jn¢depeHHAIBLI BLICIHHAX IOPAIKOB:

2 !
0Lt 50 L O L
% o oy
s |
i M Tty gr o
d = " gyt " =k

d”f = ( ﬂfx+—ﬂfyT f

i
d = Eﬂ — el : i
T T &Y - onepatep nuddepeHNHPOBAHEA
oy
Bonpocet u 3a0 auu:
3amauva 1.
HaliTi yacTHbIe MPOU3BOAHEIE IO BTOPOrO MOPSIKa BKIFOUHTEIIFHO 3aJaHHBIX ()YHKIIHIL:
l. z=e¢e"", 2. z==zxln(x/y).
3. z = sin(zy). 4. z = e* cosy.
5. z=+/z?+ g2 6. z=In(z* + y).
2 = /22y + 12 8. z=In Jry.
NOKYMEHT MNOANUCAH )2 (1 + y)t

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lle63ayxora TateaHa AnekcaHpposHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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i
| =l
=
)
=
|
=
Ay,
~
Y,
g
=y
=
I
=
o
I','..
o

2 2
l. z=u*"+v*, v=axx+y, v=x—y

s ]l:|.|: e - e T Eif J -."_,-"Illr-

3. z m' f SiN T, L COs 1.

. z=u*4+ N u = I — y*, U= g"¥,

3. r=arctg(u/v), wu=zrsiny, U= I COs Y.

b, 2 Il F"!], 1 e < g,l". U 1.

i . i - |'.':, 1 :|:| \ F - _r;"!, ‘L Arctg |:'|| T,
. T y U, i Infx* < _r,."I ir il .f'll,r"l.

q, : el i = Inr, v = Iny.

i, = In | |'|'_,-'II'I|. i gin [ F H). L -,k.-"'-r'. .
3amgada 3.

HaliTn mpoHn3BogHbIE (DYHKIHI, 3aJJaHHBIX HESBHO:

o

l. " = =¥, 2 owv=1494+y".

3. y=x+ny. . z+y=¢""Y,

5 eV — yie*t =10, b. r—y+arcigy = 0.

7. wsinr — coslxr —y) = 0. 8. sin(ry) —e®™ —xy = (.

0. 1+zxy—Im(e™ + e *)=0. 10.2* -2z +y*+ x4+ y—2=0.
BoOITpoOCHI:

1.JlafiTe orpejelieHHe YacTHOI O ITPHPAIeHHS (DYHKI[HH IT0 He3aBHCHMOMH ITepeMeHHOH.

2.YT0 Takoe NMOIHOe IMpHpaIeHHe (YHKIHH?

3.Uro Takoe 4YacTHas ITPOH3BOAHAS (PYHKI[HH HECKOIIBKHX IlepeMeHHBIX? Kak
0003HAYaETCS YaCTHAS ITPOH3BOIHAS?

4 TTosCHUTE TeOMETPHYECKII CMBICIT YaCTHOM IIPOH3BOIHOH.

5.Yto Takoe guddepeHIHan (yHKIIHA HECKOIbKHX ITepPeMEHHBIX ?

6.UTo Takoe mMHeapH3aIHs (P YHKIH ?

7.I1osmuTe nmpapwia JH((epeHIHPOBaHHS CIIOKHBIX H HESIBHBIX (DYHKIIHI.

8. Kak HalTH YacTHEIE ITPOH3BOJAHBIE BTOPOI'O, TPETLETO,. .., N-T'O ITOPSAKa?

9. 3armnmTe (QOpMYITY IS BEIYHCIEHHS AH(depeHIiHaIa BTOPOro mopsaka ¢ yHKIHH
IBYX IEPEMEHHEIX.

S. IlepeyeHb OCHOBHOM H IONOJHHTEIbHOM JJHTEPATYPbI, HE00X0AHMMOMH LIS1 0OCBOECHHSA

M CHHILTHHbI
IlepeyeHb OCHOBHOH JIMTEPATYPbI
1 I'ycak, A. A. Bricmasg maremaTtnka. Tom 1: yueOHmMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxamv moctyra: http://www iprbookshop.1u/28059 html
2.I'ycak, A. A. Bricrmag maremaruka. Tom 2: yuyeOHmk / A. A. I'ycak. — MHHCK:

TerpaCucremc, 2009, — 446 ¢. — Pexum gocryia: http://www.iprbookshop.1/28060.html
IlepeyeHb JOIOJIHHT €JILHOM JIAT €PATYPhI
| MHguBHAYanbHEIE 3aJaHHS 110 BRICIIEH MareMaTHKe. YacTth 1. JIHHeHHAas H BeKTOpHas
anreOpa. AHaMTHYecKasd reoMeTpHsI JnmddepeHIHanbHOEe HCYHCIeHHEe (QYHKIIHMH OHOMH
repeMeHHOH: yueOHoe mocoOne / A. II. PaOymko, B. B. bapxaros, B. B. Jlepxagen, U. E.
IOpyTe, nox penaxkigiec A. II. PaOyinko. — MuHck: Beimsimas mkomna, 2013, — 304 ¢. —

1!-:.:“"t"'-I"‘!'!"!'-.:!' Tr A ryy e - 1‘”‘-'"!'“!"" "r"r‘T"T"TT ‘:""'!‘!‘1"‘““1_*"{"1"‘:"*“ ""‘!‘!"rq !ﬁi'ﬁ66 htl’]:']l

OOKYMEHT NMOONUCAH 3
ANEKTPOHHOW NOONUCKIO i MaTeMaTHKe. YacTty 2. KoMITIIeKCHEIE YHCIIA.
CepTudikar: - 12000002A633E3D113AD425F B50002000002A6 »arsl.  DYHKIMH ~HECKONMBKUX — TEPEMEHHBIX.
Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa

5. yueOHoe mocoOme / A. II. Psadymko, B. B.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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bapxaros, B. B. Jepxapen, M. E. IOpvyre.; nog pemakimeir A. II. Padyiko. — MHHCK:
BrINmiiaga IIIKOJIA, 2014. — 397 C. — PexumM IOCTYIIA:
http://www.iprbookshop.ru/35481.html.

3 UHpuBHAyanbHBIE 3aJaHHS 110 BBICIIEH MareMarHke. Yacte 3. Pagel. KparHele H
KPHBOJIMHEHHBIE HHTErpalbl. DJIeMeHTHI TeOpHH Mo . yueOHoe rmocodne / A. II. Pabymxo, B.
B. bapxaror, B. B. [epxkasen, M. E. IOpyre ; nmox pemaximen A. II. PgOymmko. — MuHCK:
Bremmaiimrasg mxoma, 2013, — 367 ¢. — Pexamv gocrtyma: hitp://www .1prbookshop.mu/2021 1. html.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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MHUHHUCTEPCTBO HAYKHW M BEICHIETI'O OBPASOBAHHWA PO
OEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE
YUYPEXJAEHHWE BEICIHEI'O OBPA3OBAHHKWA
«CEBEPO-KABKA3CKUN CDEI[EPAJIBHBIFI YHUBEPCHUTET»
[Iarrropckit HHCTHTYT (prman) CKOY

MeToaunyeckue yKa3zaHHs
M0 BLINOJIHEHHIO JIA00PAaTOPHBIX padoT M0 JUCLIHILIHHE
«MaTemMaTuKa
111 HanpaBieHUA moaArotoBkn 08.03.01 CtpouTensbCcTBO
HaIlpaBJICHHOCTE (Ipo k) I'opoackoe cTPOUTEILCTBO H X03AHCTBO

[Isruropck 2022

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Coaep:ranue
Crp.

Brengenie 3

JIadoparopHaa padora Nel. PelneHme HeBBRIPOXKISHHBIX CHCTEM IJHHEHHBIX 4
ypaBHEHHH MeTOAOM Kpamepa, MeTOZOM OOpaTHOH MaTpPHIEL. PellleHHe CHCTEM
JIHHENHBIX YPaBHEHHH METOAOM ['aycca.

JIabopaTopnas padora Ne2. [ [poH3BoHbEIE HEKOTOPKIX AlIeMeHTapHBIX (PYHKI[HI. 9

OCHOBHBIE TIpaBHWIa JH(p(epeHIHpoBaHH. J[H(]epeHIIHpOBaHHE CIIOKHOH H
0OpaTHOH (PYHKIIHIA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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BBeaeHune

1. lestb 1 32324 M3YYeHUSA JHCIHILITHHBI

[lenp mucipoumMHEL: (QopMHpoBaHHe HaOopa OOIIEITPOo()eCCHOHAIbLHBIX KOMIIETEHIHI
Oakanagpa 1o HarpapjieHHIO ITOATOTOBKH 08.03.01 «CTpoHTEBCTBOY.

3amayl OCBOEHHS IHCLHIUINHBL. (DOPMHPOBAHHE IIPEACTARIEHHH O POIH H MECTE
MaTeMaTHKH B COBPEMEHHOM MHpe, 53Tanax pasBHTHS, YHHBEPCAIIPHOCTH €€ IIOHATHH H
IpeCTaBIeHHI, (POPMHPOBAHHE YMEHHH KOHCTPYHPOBAaHHS H aHaJH3a MaTeMaTHYeCKHX
MoJienell 00BbeKTOB, CHCTEM H IPOIECCOB ITPH PEIIEHHH 3aJay, CBSI3aHHBIX CO cpepoi OyayIlei
IIPO()eCCHOHAIILHON JIeATEIbHOCTH, OBJIAJ[EHHE HAaBBIKAMH TOYHOIO H CXKATOI0 BBIPAKEHHS
MaTeMaTHYEeCKOH MBICIH B YCTHOM M IDHICBMEHHOM H3JIOKEHHH, C HCIIOIb30BaHHEM
COOTBETCTBYIOIIEH CHMBOJIHKI.

B pesyabTare 0CBOCHHMS JUCIHMILINHBI CTYAEHT bI JOIZKHDI:
3HATB:  OCHOBHBIE  TIOHATHS  AHAIMTHYECKOH  TEeOMETPHH,  JIMHEHHON  aireOphl,
TH(PepeHIHaIPHOIO H HHTETPAllbHOIO HCYHCIEHHS (PYHKIHH OJHOH IIEPEMEHHOH, TEeOPHH
(YHKIIHH HECKOIBKHX ITePeMEHHBIX, TEOPHH (PYHKIHI KOMIUIEKCHOIO ITepeMEHHOIO, TEOPHH
PSIOB, TEOPHH JH(](QepeHIHaIbHBIX YPaBHEHHH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOMH
CTAaTHCTHKH, YHCIIEHHBIX METO/OB.
YmMerb: 3Q(QEeKTHBHO HCIIOIL30BAaTh METOJABI aHAIMTHYECKOH I'eOMETPHH, JIMHEHHOH alreOpHl,
TH(PepeHIHaIPHOIO H HHTETPAaJIbHOIO HCYHCIIEHHS (PYHKIHMH OXHOH IIEPEMEHHOH, TEOPHH
(YHKIIHH HECKOIBKHX ITePeMEHHBIX, TEOPHH (PYHKIHI KOMIUIEKCHOIO ITepeMEHHOIO, TEOPHH
PSIOB, TEOpPHH JH(](QepeHIHaIbHBIX YPaBHEHHH, TEOPHH BePOSTHOCTEH H MaTeMaTHYeCKOMH
CTaTHCTHKH, YHCJIEHHBIX MeTOZOB. IIpH PelleHHH 3ajay, CBSI3aHHBIX CO CcQepoi
ITPO(¢)e CCHOHAIIBHOH JeSITEIIbHOCTH.
Buiajierb: HaBBEIKaMH HCITOJIb30BAHH S METOJIOB aHAIMTHYECKON TEOMETPHH, THHEHHON alreOpBl,
T PpepeHIHaTbHOTO H HHTErPalbHOIO HCYHCISHHS (PYHKIHMH OIHONH IepeMeHHOI, TeOpHH
(PYHKIIHH HECKOIIBKHX IIepeMEHHBIX, TEOPHH (PYHKIHH KOMIUIEKCHOI'O ITePEMEHHOIO, TEOPHH
PSIOB, TEOpPHH JH(]QepeHIHaIbHBIX YPaBHEHHIH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOMH
CTaTHCTHKH, WYHCIEHHBIX METOJOB IIPH PEIIeHHH 3ajJady, CBS3aHHBIX CO c]epoH
ITpo¢eCCHOHAIIBHOH JeSITEIbHOCTH.

2. ObopyaoBaHHE H MATepHAIbI

HpﬂI{TH‘IECI{HE pﬂﬁDTLI 10 JHCIHIUIHHE «MareMaTHKa» IIPOBOIATCA B KOMIIBHOTCPHOM
KJIdaCCE C MYIIbTHMC I Ha Gﬁﬂp}"ﬂﬂEﬂHHEMi ITPOCKTOP, KOMIIBIOTCP, 3KPdH HAaCTEeHHEIH.

3. HaumeHoBaHHe J1A00paTOPHBIX PadoT

No HanmeHoOBaHHe TeM JHCILHIUIHHEL, HX KPaTKOe O0peM N3 HIX
TeMbl COIep KaHHE JacoB IIPaKTHYECKAS
JTHCII IIOAr OTOBKA, YaCOB
HIUTH

HBI

1 cemecTp
PerieHrie  HEBBIPOKJAEHHBIX  CHCTEM  JIMHEHHBIX 1.5

2 ypaBHEHHH MeToJ0M Kpamepa, MeTomoM oOOpaTHOH
MaTpHIBl. PellleHHe CHCTEM IMHMHEHHBIX YpPaBHEHMI
MEeTOIOM ['ayccea.

8 [IpoM3BOIHBIE HEKOTOPBIX SIIeMeHTApPHBIX (DYHKIIHI. 1.5 Perrexue
(OCHORHEIE TTDARUTIA b epeHIHpP OBaHH . Pa3sHOYPOBHEBBIX
LOKYMEHT MOANMUCAH '_ .
3NEKTPOHHOM MOANUCHIO 1 oOpaTHOH sajat
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu; le6ayxoea TateaHa AnekcaHgpoeHa ‘0onra | ceMecTp 3 1.5
k)
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JIabopaTtopHas padora Ne 1.
PenieHne HeBBIPOKIEHHBIX CHCTEM JIHHEHHBIX YPaBHeHH MeToa0M Kpamepa, MeToaom
odOparHoil MaTpHIbl. PenleHne cHCTeM JIHHEHHBIX YpaBHeHH MeTog0M I 'aycca.

Ileab padorbl: BeIpaboTaTh yYMEHHE pellaTh HeBBIPOXKAcHHBIE CJIY MaTpHYHBIM METOOM,
MeTomoM Kpamepa, MeTogoM ['aycca H IIPHMEHSTh YMEHHS 15 PellleHHS IIPaKTHYECKIX 3a1ay.

TﬂDpﬂTHT—IECHaH HacCTb
H}"GTB JIlaHa cHcTeMa 11 JIHHEHHBIX }fI)ﬂBHEHI]IuI C 11 HEH3BECTHBRIMH.

A-X =B,
1" ]S
3\
(ﬂll dip .- dyy \ (-"51 /bl )
A_| G G e Qo) (X2 by
'\aﬂl dyr ..o Ay, J '\xﬂ J \bn J
Bymem IIPEATIOJIArarh, 4TO OCHOBHas MaTpHIla A HEBBIPOKIEHHASL.

Torga cymecrByeT oOpaTHas MaTpHIla A_l . ITomuo#uB MarpruHoe ypasHeHne A- X = B ma

—1 w w
MaTpuIrly A ciepa, ITOTy4HM (GOPMYIY, Ha KOTOPOH OCHOBAH MATPHYHEIH METOX PEIleHHS
CHCTEM JIMHENHBIX YPAaBHEHHH:

X=A"1.B
3ameyanre. OTMETHM, YTO MATPHYHBIH METOJ PEIIeHHS CHCTEM JIMHEHHBIX YPaBHEHHH B
OTJIMYHEe OT MeToja I'aycca MMeeT OrpaHHMYeHHOe ITPHMEHEHHE. 3THM METOAOM MOI'YT OBITh
PEIIIEHEI TOJIBKO TaKHE CHCTEMBI JIMHEHHBIX VYPaBHEHMI, YV KOTOPBIX, BO-IIEPBHIX, YHCIIO
HEH3BECTHBIX PABHO YHCIIY YPaBHEHHI, a BO-BTOPBIX, OCHOBHAS MaTPHIA HeBBIPOKICHHAS.
[IpuMep. Pemmurs cHCTEMY THHEHHEIX YPABHEHHH MAaTPHYHBIM METOOM.

Sx;— xy — x3 =0,

kh‘il-.:-"(f1‘|— 3I2 + 2.1'3 — 16.

3amaHa cHcTeMa TPEX IHMHEIHBIX YpaBHEHHI ¢ TpeMs HensBecTHEIMH A - X = B, rje

(5 —1 —=1) (xl\ [0
A=|1 2 3| X=|x,| B=|14|

OCHOBHAA MATPHIIA CHCTCMbI }"I)ElBHEHIIﬁ HEBBIPOAJACHHAA, ITOCKOJIBKY ee OITPEACIIHTCIIb
OTJIHYEH OT HYJLA

S -1 -1
detA=|1 2 3|=-30.
4 3 2

—1
O6DATHVIO MATDHITV A~ cOCTARMM OTHHM H3 METOJOB, OIIMCAHHBIX B ITYHKTE 3.
OJOKYMEHT NMOAarnnucAH

SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
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(11 1%

6 30 30
a7 8
3 15 15|
1o 1

. 6 30 30
[To ¢ opMyTIe MATPHYHOIO METO/[A PEIIEHHS CHCTEM JIHHEITHBIX YPABHEHHI ITOTYYHM

r’l 1 1\

‘5 -1 —1\| 6 30 30| (1)

X=|1 2 3 -—1 —l E =1 2|
3 15 15

4 3 2 l 19 11 3

. 6 30 30
Teopema (tipaBriio Kpamepa). EciH oIlpefelmTes MaTPHLGI CHCTEMBI OTIIHYEH OT HYISL, TO
CHCTeMa MMeeT PeIIeHHe H IIPHTOM TOIBKO OJHO. DTO PellleHHe OIpeaeisIeTcsa (POPMyTTaMH:

A,
X, = —;L:, rme A — OITPEACIIHTCIIb MATPHIIbI CHCTCMBI H Ax — OITpEACIOITCIIb MaTPHIIBIL,

A
HOH}”IE],EMGﬁ H3 MaTpPHIIBI CHCTCMBI 3aMeHoIt k—oro cTonOdI1a cTOIOIOM CBOOOIHBIX UIIEHOB.

[IpuMep. PellnTh cHCTEMY ypaBHEHHH, HCITOIb3YsI (popMynbsl Kpamepa.

(x+2y-3z=5
12x-3y+z=3
4x+y—-2z=10

PereHne: HaljieM OCHOBHOH H JOIIOJIHHTEIIBHBIE OITPEIEIIHTEIIH.

1 2 -3
A=2 -3 1|=6-6+8-36-1+8=-21
4 1 =2
5 2 -3
A =13 -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 =12 -3 3[=-30+10+24+60-3-40=21
4 1 10
[To popmynam Kpamepa nmeem
x:ﬂ"’ :_—42:2; y:&" :L:{]; z:ﬂ: = 21 =—1.
A =21 A =21 A =21

OtBeT: x=2,v=0,z=-1.
[IpaKTHYEeCKH IS DEeIleHHs CHCTeM JIMHEHHBIX YPaBHEHHIH 4Yallle BCEro ITPHMEHSIETCS

[JOKYMEHT NOANWUCAH |
SNEKTPOHHOM MOANUCHIO . HCKJITOYSHIHH HEIIBEEUCTHBIX.
Ceptucbukar:  12000002A633E3D113AD425FBS0002000002A6 JAHYCCKIX YPABHCHHH.
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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a, X, +a,x,+---+a,x, =6,

In“"rn

R £

a, X, +a,x,+-+a,x, =a,
<

llllllllllllllllllllllllllllllllllll

a,x,+a,x,+--+a,x =8,

Lo
byneM IMpoH3BOINUTE HaJl CHCTEMOH CIIEIYIOIIHE SIIeMeHTapHbIe IIPe00Pa3OBaHI .
l. BrryepkuBaHHe ypaBHeHHA BHAA O-x, +0-x, +---+0-x =0.
2. IIpnbGaBneHHe K OXHOMY YPaBHEHHIO APYIOr'O YPaBHEHHS, YMHOXEHHOI' O

Ha IIPOH3BOIIEHOE YHCIIO.
3. IlepemeHa MecTaMH IBYX YPaBHEHHI.

[Tycts Teneps a,, = 0.(Ecnn a,, =0 ,10 MBI ITOMEHSEM MeCTaMH IIEPBOE YPABHEHHE C TEM
ypaBHEHHEM, TJle KOA(p(HIIUEHT IIpH X, OTIHYEH OT HYJd). McKmrounMm Teleph X, U3 BCexX

ypaBHEHHH CHCTeMBI, HaUHHAS CO BTOPOro. J[JIsg 3TOro KO BTOPOMY VPaBHEHHIO ITPHOABHM
a,

TIepBOE YPaBHEHHE, YMHOKEHHOE Ha ( — —= ), 3aTeM IIPHOABHM K TPeTheMY YPaBHEHHIO IIEPBOE,
1
1
(y
YMHOKEHHOE Ha (— —= ) H T.JI. K ITOCIIEJHEMY YPaBHEHHIO IIPHOABHM IIEPBOE, YMHOKEHHOE Ha (
a
1l

ml

d

). IIpH 3TOM ITOIIYYHM CHCTEMY
11

C\ X, +CpXy +ete, X+t X, = a,
CpXy+tcCy X +---+c,, X, = a,

llllllllllllllllllllllllllllllllllllllllll

| c,,X,++c, X +--+c, X =a,

Jlamee, TIPHMEHHB Te JKe€ PAcCYXISHHSI K IIONYYeHHOH CHCTeMe, HCKIIFOUYHM H3
YpaBHEHHIT, HAYHHAS C TPETHETO X, H T.1.

[Tpomormkast 3TOT Iporecc, MBI IIPHAEM K OJHOMY H3 JABYX CIIY4YaeB:

1. JInGo 1mocne oIMpeAeneHHOro Iara IOTYyYHThCS CHCTEMA, COAEpIKaliast
ypaBHeHHe BHaa 0-x, +0-x,+---+0-x, =6 U e¢= (. Torga Hama cHCTEMa HE HMEET

PEIIEHHH, T.€. HECOBMECTHA.
2. 1mHOO CHCTEMaA He coAep¥MT ypaBHeHHEe BHAa O-x, +0-x,+---+0-x =e¢ n ¢=0. Torma

PAHO HIIH IIO3IHO MBI IIPHIEM K CHCTEME
(¢, X, +CpX, +teC, X, +FC, X, = a

lrn"rn

CpyXy+eoo+Cy X, ++C, X, = a,

A

llllllllllllllllllllllllllllllllllll

c.x +---+c Xx =a,

L

B o3MOXHBI ABa CIIYViaAd.

a) r=n. Torma mocnenHee ypaBHEHHE IIOCIENHEH CHCTEMBI HMEET
a
. — — n
BUI: C,X, = ,, OTKYIA X, =~ M3 mpemocneHero ypaBHeHHS HaXOAHM X, H
R

T.JI. U3 TIEPBOT'O YPABHEHHS CHCTEMBI HAXOIHM X, .
b) r<mn.TormacucreMa mMeeT OeCUHCIEHHOE MHOKECTBO PEIIeHHI.

AQKYMEHT NOAIMCAH 3peHHS IIPOLIECC PEIINEHHS CHCTEMBI MOYKHO
3NEKTPOHHOW NOAMUCHIO | . -
Ceprudukar: - 12000002A633E3D113AD425FB50002000002A8 >aMOH CHCTEMOH ITPOH3BOJUTE ITPe0Opa3OBaHH
Bnapeneu; LWebayxoea TateaAHa AneKkcaHpoBHa . CHCTCMEI.

-Cd.
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2x|+x3—13+x4:l

3x, —2x,+2x, —3x, =2

4

3x, +x, —x, +2x, =—1

2x,—x, +x,—3x, =4

LS

PerneHne. PacCMOTpHM pacIlMpeHH YO MaTPHILY
(2 1 -1 1 1)
3 -2 2 -3 2
5 1 -1 2 -1
2 -1 1 -3 4

3 5
YMHOXHB IIEPBYIO CTPOKY Ha 5 3aTEM YMHOJKHB IIEPBYIO CTPOKY Ha 5 HaKOHEII,

YMHOXXHB ITIEPBYIO CTPOKY Ha —1, CIOKHM IIEPBYIO CTPOKY ITOCIIEOBATEIIBHO CO BTOPOH, C
TPEThEH H C YETBEPTOH CTPOKOH. llomyunmMm

2 1 -1 1 1Y \
11 91 2 1 -1 1 1
o -3 3 _1 0 -3 3 -1 -7

7
2 2 2 2
0o -2 2 -4 3) 0=z 2 =4 3

B mocnegHen MaTpHIlE MBI YMHOJKIJIH BTOPVIO H TPETBIO CTPOKY Ha 2. [lamee 1 u 2

3
CTPOKH OCTABIIFICM 0e3 H3MEHEHH. CHEPEE], YMHOMIIM BTOPYHO CTPOKY Had —? H CIIOXHM C

TpeTheH CTPOKOIL, 3aTeM YMHOKHM BTOPYIO CTPOKY Ha —% H CIIOKHM C 4YeTBEPTOIl CTPOKOIL.
[lomywrmm
/ _ 3\
2 1 | | | (v 1 _ | 1)
e T 0 -7 7 -9 I
B ~ o 0 0 — -—-=—/ ~ ~
7 7 O 0 0 20 -52
10 19 0O 0 0 1o 1
O 0 0 —-—— — 7 7
\ 7 7 ) \ J
21 -1 1 1Yy (2 1 -1 1 1)
o -7 7 -9 1 o -7 7 -9 1
0O 0 0 20 -52 O 0 0 20 -52
o o o -10 19, {0 0 O 0 -7
1

I locnie qHIOO MATPHIY MBI ITOJIVHIUIH, YMHOXHB TPCTBIO CTPOKY HA4d 5 H CIIONHE C

YeTBEPTOH CTPOKOIL. IlocimeHsIsa yeTBepTasd CTpoKa 03HavYaeT, YTO MBI HMeeEM YpaBHEHHE:
0-x,+0-x, +0-x, +0-x, =7
CIIeJOBaTEILHO, IT0 CKa3aHHOMY BEIIIE CHCTEMA HECOBMECTHA.
[IprMep. Permts MeTooM ['aycca cHCTEMY YPaBHEHHI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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(x,+2x,—3x,+5x, =1

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

| 2x, +3x, +4x, - Tx, =4

Pemenre. PaccMOTpHM pacIMpeHHYO MAaTPHILY CHCTEMBI

1 2

1 3
B =

35

2 3

YMHOXKHM CIIEpBa IIEPBYKD CTPOKY Ha (—1) M CIOKHM CO BTOPOH CTPOKOH, 3aTeM
YMHOKHM TIEPBYIO CTPOKY Ha (—3) H CIIOXKHM C TPeTheH CTPOKOH H, HAKOHEL], YMHOKHM

-3 5 1)

~13 22 -1
1 -2 5
4 -7 4,

TIEPBYIO CTPOKY Ha ( — 2) M CI0KHM C YeTBEPTOH CTPOKOMH. ITomydarm

(1 2

0 1
B ~

0 -1

0 -1

BTopyro MarpHIly MBI ITOIYYHM CIIOKHB CIIEpPBa BTOPYIO CTPOYKY C TPEThEH, 3aTeM
CIIO’KHB BTOPYIO CTPOYKY ¢ 4eTBeproHl. HyieBwle cTpodkm BeIOpackiBaeM. OcTaeTcs CHCTeMa

YpaBHEHHH

-3 5 1)
~10 17 -2
10 -17 2
10 -17 2

X, +2x,-3x,+5x, =
x, —10x, +17x, =-2

B’_’;-",[[EM CHITAaTb X; H X, CBOOOTHBIMH HEH3BCCTHDBIMIL, 0003HaYasg HX: Xy;=0, X, = ﬁ

1

(1 2 -3
0 1 -10
00 0
0 0 0

(*)

M3 BTOpOro ypaBHEHHS CHCTEMBI () HAHIEM X,
x, =10 —173—2
IloxcTaBHB x, B IIEpPBOE YPaBHEHHE, ITOTYIHM:
x, +2(10a-17-2)-3c+54 =1 win

x, +20a—-34p—-4-3a+50 =1 unu
x,=—17a+298+5.

Taximm GﬁpﬂBGM:, IaHHAS CHCTeMa HMeeT OeCUHCIIeHHOe MHOKECTBO pEH_[EHHﬁZ

x,=10a-178-2

{xl =—17a+296+5

Cogep:ranue orver
1. Tema
2. Llens paboTh

a

a<(R)

3. KpaTtkoe ormicaHie BEOTOITHEHHOH PabOTHI.
4. ChopMyITHpOBaTh 3aKIIOYeHHE H BRIBOJIBI
5. OTBETHTH Ha KOHTPOIILHEIE BOITPOCHI.

KﬂHTpﬂ.ﬂthlE BOIIPOCHI H 34 JaHH .

n."‘;'!'?'!"'."!""!"‘".' .""H‘ .1_!-“.? . B8 Jcfacl chdlilidc o B S TN Xofe Fofhinfoh i AL A S T (o8 Fe e oL T J

OOKYMEHT MNoanmcAH
SNEKTPOHHOW NOANMUCHIO
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Kpamepa:

R
17
0
0

1 )
-2
0
0 )




-

-

CepTtudmkar:
Bnapeneu:

(3x, +2x, +x, =5 x,—2x, +3x, =6 2x, —x, —x, =4
a) <2x, +3x,+x, =1 .0) {2x,+3x, —4x, =20;B) {3x, +4x, —2x, =11
| 2x, +x, +3x; =11 | 3x, —2x, —5x; =06 3x, —2x, +4x, =11
2x; — x5, +3x; =—4, 8x, +3x, —6x; =—4, 3x; —2x, +4x; =12,
T)%xl+3x2—x3 :11,;5[)%x1+x2—x3 = 2, ;e)%3x1+4x3—2x3 = 6,
Xp = 2Xy + 2x53 =T 4x; + x3—3x3 =-5 2x) — x3— x3=-9

PelnTe CHCTEMEBI IIMHENHBIX VpaBHEHHIT MeTOAOM [aycca:
(3x, +2x, + X, =5 [ x,—2x, +3x, =6 (
2x,+3x, —4x, =20,B) 1
k3xl —2x, —5x, =6

(2x, +4x, +4x, +6x, =18

2x, -x, =4
3x, +4x, —2x, =11
h3xl —2x, +4x, =11

_.,}:f-_.

i

a) «2x, +3x,+x,=1 .0) < =

hle +x, +3x, =11

4x, +2x, +3x, +7x, =24
3x, +2x, +8x, +5x, =13

| 2x, +8x, +7x;+3x, =6

IlepeyeHb OCHOBHOH H JONOJIHHTEJIbHOH JHTEPATYpPbl, He00X0JHMOH AJ8 OCBOEHHSA
JUCIHHUILIHHBI

[lepeyeHb OCHOBHOH JIHTEPAT YPEI

1.I'ycak, A. A. Bricrmasg maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxamv moctyra: http://www iprbookshop.1u/28059 html

[IepeyeHp JOMOMHUTEILHOMN THTEPaTyPEI

| MTHOAuMBHAVAIbHEIE 3aJaHHS 10 BRICIIEH MaTeMaTHKe. HacTh 1. JIMHeHHas M BEKTOpHAas
anreOpa. AHaMTHYecKasd TreoMeTpHSI J(uddepeHImanbHOe HCUYHCIeHHe (QYHKIIMH OIHOM
nepeMeHHOH: yueOHoe mocoOne / A. II. Paoymko, B. B. bapxaroB, B. B. JlepxaBen, Y. E.
IOpyTe, mmox pemakipen A. II. PaOyinko. — MunHck: Beimmromasg mkomna, 2013, — 304 ¢, —
Pexxrmv moctyma: http://www.1prbookshop.1/20266.hitml.

JIaboparopHas padora Ne 2.
IIpon3BogHbIE  HEKOTOPBLIX  JIEMEHTAPHLIX  (PYHKIIHM. OcCHOBHbIE
g Pepennupopann i {nddepeHnmpoBanne cJI0OKHOH H 00paTHOH (PYHKIIHH.
Ileab padorbl: cOOPMHPOBATh YMEHHE BBIYHCILITH ITPOH3BOJHBIE SIIEMEHTAPHBIX () YHKI[HIL,

CIIOXKHOM M OOpaTHOI (PYHKI[MIT H IIPHMEHSITh YMEHHE IPH pPeIlleHHH ITPaKTHYeCKHX 3ajay
ITpo¢eCCHOHAIIBHOH JeSITeIbHOCTH.

Teopernueckas 4acThb
[IparHIa BEIYHCIIEHHS ITIPOH3BOAHBIX, CBSI3aHHbIE ¢ apH()METHYSCKHMH JEHCTBHSAMH Ha/l
(D YHKITHSIMH.

1. Ilocmosuublil MHOJMCLUMENb MONCHO 8bIHeCHIl 3a 3HAK Npou3600HoIll. Huvimu cioeami,

InpaBlJia

| ' .
eciil OVHKYLUS U = qo(,r) umeen @ mouke X MPoOU3BOOHYIO Ul , MO 8 BMOoil noykKe

(C:,{r:)f =Cu' (C=const).
I Iprvep

r r

y =5co0s.x, vy = (Scns.x) = 5((3[}5.1:) = —-3sin.x.

II. IInouzeoonas om anzebnairiecxoil cymMmsl 06YX QVHKYuULl paeHa anzebpativecKoil
OOKYMEHT NoArimCAH

SNEKTPOHHOWM NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

I V= E,V(X) MMEIOT B TOUKE X IIPOH3BOOHEBIE, TO
lLleBayxoea TateAHa AnekcaHapoBHa

r r

U xv.
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I Iprnep

y:x5—3f+2.x—l,
! ! r '

V= (xj) — (3f) +(2x) = (1) =5x" —6x+2.
I, Ecru @yuryuu u = qa(;c) u v= yy(,::) uMeon 6 mouke X HNpPouU36OOHblE, MO
CHpaeceoniéa hopmyna

r

(uv) =u'v+u .
[ [prMep

y= (f —3x)sir1x,
y' = (.:!::2 — 3.1:j E-;in.:t:+(f — SIISiI] .1:)r = (2x—3)sinx+ (f —31:)[:(35.1:*

[ IprMep

y:(x—IXx—Z)(x—E),
V=(x=2)x=3)+(x-1)x=3)+(x—1)(x-2)
1V. Ecnu ¢pyukyuu U = (p(.l:) uv= l//(x) LUMeon 6 moyke X Hpou3GoO0Hbvle, NpUYeM 6

amoii mouxe vV %= (), mo cnpaseonuea popmyna
r

u) uv-u
e —.
Vv Vv

[ Iprmnvep

x+1 -
V= —1 . B COOTBETCTBHH C (prI\fI}VJIGH HaxXOJHM

Y

1 —1)- Iix—1 —2
y.:(ﬁ)(x ) ({+ Jx-1) _ q (x=1).
(x—1)° (x—1)
[IpH BEIUMCIEHHH ITPOH3BOIHON (PYHKIHH IIeIec000Pa3HO MOIb30BaThCS CIEYEOIIIIMHI
(hopMyTIaMI:
NOKYMEHT NMOAMWUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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i & ’ '
g=—; Y= — 5 U (@ — NOCTOAHHAA BEJHYHHA),
i

y=us y = " u
(n — mofoe FeHCTBHTENBHOE YHCM0)

1 ;
—— i —— 'H;
y="Vu; ¢ T
y=a* y =a'-lna-u’ y=e' ¢ =e'n’; a0, a1
— . ST B _ou
y = logat; y = 4 10gee = ——
. v 1 .
y = Inu; Yy = —u';
Y = sinu; y' = cosu - u’;
o = COS u; g' = —sinuy - &'
l F
yr-tgu;_ Y = costy ! -
) T
y=clgu, ¥y = — sma?’
Yy = sec il y =secutgu - u"
Ij = COSeC U; = —cosecu - clgn - u';
. 1 '
= arcsin u#; e — ] o
4 ' 4 Vi—ui
Y = arccos u; Y = — e u";
1 — u®
]
y = arctg u; FFE I ut u’s
F :i of
y = arcetg u; Y= —

[Iycts maHBI (QYHKIHS f (H) apryMeHTa U M (DYHKIHS q)(.x) aprymeHTa X. C HX
ITOMOIIBI0 MOKHO 00pa30BaTh CIOKHYIO () YHKIIHIO

flp(x))
apryMeHTa X . B 5TOM clIy4ae TOBOPST, YTO MBI «B3SUIH (QYHKIHIO OT (DYHKI[HI» HITH IIPOH3BEIIH
{{CWEPHGBIH_[IEG}} (1)}’1{[41[}]11. TGIH{B]IT CMEBICII TAKOE. 11O SQJHHHGW X HaAaXOJIHTCH Y CIIO @(I),

ITO HICIIO 6epETCH B KAaUCCTBC 3HAYCHHA dPI'YMCHTA OJIA QJ}HICL[HH f(H); TO, HTO IIPH 5TOM

TIOTYYHTCSL, H €CTh 3HAUEHHE f(q:?(x)) 71 JAaHHOTO X .
['oBopAT elne, 4To GYHKIMS | (go(,r)) TONTy4YaeTcs u3 [ (H) C ITOMOINBIO ITOLCTAHOBKH
U= 99(.1:).
[Ipmep y = w'. Ecmm m3ame u=x" —3x+1, 10 TIOIYYHM CIIOKHYIO (DYHKI[HIO
y = (xz —3x + 1)3*
[Tprmep }’:\/E, u=2—x.Torna }-‘:\/E.
1 1

[IpimMep y=———, u=SInx. Torga y =
-+ [u

$in x +[sin x] *

Y CTaHOBHM Ba)KHYIO TEOPEMY, ITO3BOJISIONIYIO BEChMA ITPOCTO BBEIYHCIIATH ITPOH3BOIHEIE
CIIOKHBIX (DYHKIHIL.

Teopema. llycte y = f (M), e U= q:?(.x). Ecimm 171 COOTBETCTBYIOIIMX APYI APYIY

- r r
SHAUYCHHH U H X CYHIECTBYIOT KOHEYHBIE IIPOH3BOJHEBIC f (H) H W , TO CYIIECTBYET H

IOKYMEHT NOANVUCAH RPN
SNEKTPOHHOM NOANUCHIO ' = flu)u' 1.
Ceprucbvkat:  12000002A633E3D113AD425FB50002000002A6
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dy dy du
dx du dx

[Ipumep y= (l + x° )5 [Tonoxnm y=u, u=1+x".
y =5u"u' = 5(1+I3)4(1+f)' = le(lJrfT :

[MpuMep y =sin3x,T.e. y=SInu,rae u=3x.y =cosu u' =cos3x- (3.x) =3cos3x.

B cimy4yae cnokHOH (DYHKIHH, ITOIYYEHHOH B Pe3VIIbTAaTe HecKOoAbKUX CYIIEPITO3HIMHH,
IIPOHM3BO/IHAS HaXOQHTCS ITOBTOPHBIM ITIPHMeHEHHEM (P OpMYJIIEI HECKOIBKO pas.

I[Ipumep y = (1+sin 2,1:)3,
y' = 3(1+sin Zx)j (1+sin 2.17)r = 3(1+sin 2.17)3 COs 2.;=c(2,1f)r = 6(1+sin 2.17)3 cos2x.

[Tycth maHa GyHKIMIT y = f (.x) (omHO3HAuHasA), F - ee o0jacTh 3aJaHHSI, £ - O0JIACTh

H3MeHEHH .
Bo3bMeM Kkakoe-HHOYAb 3HadeHHE YH3 00IacTH H3MeHeHHS &. Ecnmm  (QyHKIMA

= flx) eospacmarowas (MMM ybsieaouas), TO B3STO ' OTBEYaeT JIHMIINb OJHO 3HAaUYeHHE X
) P u Y ujas ),

H3 E, IS KOTOpPOro Vv — f (J‘E ):, H TEM CdMbBIM MbI IIOIVYHAEM HEKOTOPYHO OJHO3HAYHYHO

hyHkIHIo x = g(v), KOTOpYIO Ha3bIBarOT oOpaTHOMH Mg GyHKIFH y = f(x). OHa MMeeT cBOEil

00ITacThIO 3aJJaHHSI MHOJKECTBO & , @ 00JIaCThIO H3MeHeHH L ; [ H & TIOMEHSUIHCH POJISIMH.
Teopema. Ilycts y=f (,r) H x=g(y) - B3aNMHO OOpaTHbIe, BO3pacTaIoN[He (MM
yOBIBAIOIIHE) H HeNPephIBHBIE (PYHKIHH, 3aJaHHbIE B HEKOTOPHIX ITPOMeXKyTKaxX. Eci B TOuke

X CYILECTBYET KOHEUHAS ITPOH3BOAHAA [ (x)?i 0, To B cooTBeTCTBYIOMIEI TOUKE Y (PYHKLIA

g (}-‘) TaKXKe HMEET IIPOU3BOJHYIO (TI0 Y ), IIPHYEM

. 1
avin
YTO MOXKHO 3alIlliCaTh H Tak.
dx 1
dy dy’
dx

Ecmi pyHKIIHS HMeeT HYJIEBYIO HIIH OeCKOHEUHYIO ITPOH3BOAHYIO, TO OOpaTHAasA (PYHKIIHS B
COOTBETCTBYIOIIEH TOYKEe HMeeT OeCKOHEUYHYIO HIIH COOTBETCTBEHHO HYIIEBYIO IIPOH3BOIHYIO.

Coaep:xaHne oT4era

1. Tema

2. Llenp paGoTh

3. Kpartkoe ormcanne BBRIITOITHEHHOH PabOTHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI
5. OTBETHUTH HAa KOHTPOIILHBIE BOITPOCHI.

KoHTpo/ibHbIE BONIPOCHI H 33JaAHNI .
3agaua 1. HaitTi rmpon3BoIHYO (PYHKIHH B TOYKe X—=0:
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)):r#&

1 .
- 22 sin ) 1, =0,
T

l ; 1
3 - i L In (I — tg (IE sin —
. flz) = sin ( + &2 sin ) 0, 4 flx) = N -
[ 1 i 2 .
| te | -EDH—)—I—EJ, z#0, 5 flz)= tg | & sin— x 70,
3. flx) = O N
0, =0 L% =1
I ] o [
" : o . . 14+ 1In
3. f(z) Arcsin (_L COS 53') x =0, 6. flx) = v‘ (
0, z=1D. 0, =0

3agaua 2. HaliTH 1pon3BOIHEIE (DYHKITHI:

I. 1. y=2x"+5x"-7x-4
2. y=+x
3. y=—ctg x—x
1
4. Y=
2
5. y:%}xz
6. y=35sinx+3cosx
7. y=5(tg x— x)
1
8. y=
Y e’ +1
9. y= PAl

10. y = xv/x

3agaua 3. HaiTH IpOoH3BOIHEIE 3aJaHHBIX (DYHKIHH:

1 y=2v%"_ 2 y=In{x++v1+22). 3 y=In*{l-cosz).
. 3 (sinx + cosxIn 3) sh 2

4. y = Infarcsin~/r). 5. 1 b 1 .
d { VT Y 1+In®3 g ch®2x

o1
(. I = arcsiil —

8 y=arctg3v®
Vo

cost x
sinx
3aganue 4. BEIMHCIHTE IMTPOH3BOIHYIO (PYHKITHH

100 Insin 3 —

u

a) y=5"+xInx, B Touke x,=1;

6) }’(I)Z EIB _1.]? —
B) f(x)= 2,:;:\/_ B TOUKE X, = 4:
-JI
r) f(x)=4x’+6x+3 BTouke x, =1.
3amaHue 5. BEIYHCIHTE ITPOH3BOIHBIE:
a)
1y y = arcsin bx;
4) y = arccas by

4x3 +5, BTOUKE X, =1;

2) y= an:sinﬁ(:t = 0);
B) y = arecos(l — x%);

9, y=In{l+vthz).

AOKYMEHT NoanmncAH
SNEKTPOHHOW noarincbio L ar-:tg 3_1[3!;
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3) y = arcsin mx;
6) y =‘arﬂcﬁs}1- .



B)
1) y = In{ax -+ b); 2} = In®ux; 3) y= Insinx;

4) y = Inarctgx, o) y=xlinx, b) ?!-—]LF;

S

Noy=In{x -+ |1 L x*, 8) ¥ = In{In x).

Borpocer
1. CdhopmymnHpyiire 3aJauyH, IIPHBOISIIIE K IIOHSITHIO ITIPOH3BOTHOM.
JlaitTe ompezielieHHe ITPOH3BOAHOH () YHKITHH B TOYKE.

CpopMyIIHPYHTE OCHOBHEIE IIPaBHIIa JH( () epeHIIHPOBAHH.
Kakxas (pyHKIHMS Ha3bIBAeTCS CIIOKHOM?

OOBSCHHUTE IpaBHIa JTH(PEPEHIHPOBAHN S CIIOKHOH (DYHKIIHH.
Kakas (pyHKI[H S HazbpIBaeTCsI 0OpaTHOH JaHHOH?
KaxoBrI IpaBHiIa JH(pPepeHIIHPOBaHHA 00paTHOH () YHKI[HH?

NN R W

HE]]E‘IEHB OCHOBHOH H [JOIIOJIHHTEJILHOH JIHTEPATYPbI, HEﬂﬁKﬂlﬂlMﬂﬁ UVIH OCBOCHHH

JUCIHILTHHbI
IlepeyeHb OCHOBHOH JIHTEPAT YPEI
I.I'vcak, A. A. Bricmasg maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexamv foctyra: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Bricrmag matematuka. Tom 2: yueOHuk / A. A. I'ycak. — MHHCK:

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

[lepedeHs TOIMOIMHUTEILHOH JINTEPaTyPhI

| MHauBHAYanbHEIE 3aJaHHS 110 BRICIIIEH MaTeMaTHKe. YacTth 1. JIMHEHHAs H BEKTOpHas
anreOpa. AHamHTHYecKasd reoMeTpHsd. J(umddepeHIHambHOe HCUHCIEHHE (YHKIHMH OJHOH
nepeMeHHOI: yueOHoe mocoone / A. II. Pgoymko, B. B. Bapxaro, B. B. Jlepxasen, Y. E.
IOpyTe, nmox pemakipien A. I1. PaOyinko. — Munck: Beinmriomnag mkoma, 2013, — 304 ¢. —
Pexxmv goctyma: http://www .1prbookshop.1u/20266.html.

2 UupuBHyaIpHbBIE 3aJlaHHA IO BBICIIEN MareMaTHKe. YacTe 2. KOMIUIEKCHEBIE 4 CIIA.
HeorpenerneHHble M OIPENEIIEHHBIE HHTErpaibl. OVYHKIMH HECKOIBKHX IEPEMEHHEBIX.
OOBIKHOBeHHBIE JH(](epeHIHalbHbBIe YpaBHEeHHS. yueOHoe mocobue / A. II. Padoymko, B. B.
bapxaroe, B. B. Jlepxagen, U. E. IOpyres, mox pemakipen A. II. PaOyimko. — MHuHCK:
Brimsiiias IIKOJIA, 2014. — 397 C. — Pexum IOCTYIIA:
http://www.iprbookshop.ru/35481.html.

3 UHmuBHAVaIbHBIE 3aJaHHSI IO BBEICIIEN MaTemaTHke. Yacte 3. Psjgpl. KpaTHele H
KPHBOJIMHEHHEIE HHTErpalbl. DIeMeHThI TeOpHH ITond : yueOHoe rmocodue / A. II. Pgoymko, B.
B. bapxaros, B. B. [epxapen, M. E. IOpyre ; nmox pemaximen A. II. PaOymmko. — MuHCK:
Bremmaiimrasg mxomna, 2013, — 367 ¢. — Pexamv goctymna: http://www .1prbookshop.mu/2021 1. html.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
27
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YUYPEXJAEHHWE BEICIHEI'O OBPA3OBAHHKWA
«CEBEPO-KABKA3CKUN CDEI[EPAJIBHBIFI YHUBEPCHUTET»
[Iarrropckit HHCTHTYT (prman) CKOY

MeTtoanyeckue yKasaHUA
IUTS1 00 YYAROIIMX CS TI0 OPraHH3al[HH 1 IIPOBEAESHHIO CAMOCTOSTEIILHOH PabOTEI
o gucIpnumHe « MaTteMaTHKa»
JUIS CTYAEHTOB HarpaBjieHHS IToATroToBKH 08.03.01 CTpoHTeIsCcTBO
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AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

K, 2022
28

Nencreutened: ¢ 20.08.2021 no 20.08.2022



COAEPKAHHUE

OO011He MTOJIOKEHH ST
Llens U 3aaui caMOCTOSTEIIBHON PabOTEI

TexHonmormueckas KapTa CaMOCTOAT eJIbHOH pﬂﬁﬂT bI CTYACHTA

= W e

[TOpSIOK BEITIOJIHEHIS CaMOCTOSTEIIBHON pabOThl CTYAEHTOM
4.1. Memoouueckite pexomenoarii no pabome ¢ yuebHoil aumep amyp oil
4.2. Memoouueckiie pexomeHOayiil no nOO20MOGKe K NP aKmiuieCKUM 3aAHAMUAM
4.3. Memoouueckiie pexomeHoayiil N0 CAMONPOGepPKe 3H AH1LL1
5. KOHTPOIB caMOCTOSITEIFHOH PabOTHI CTVYIECHTOB

6. CIHCOK JIMTEPATYPEI
8
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1. O0mme moJ10KeHNA

CaMocrogrenbHasg pabora - T[IaHHpyeMas vueOHasg, VyueOHO-HCCIIeJOBaTEIIbCKASL,
Hay4HO-HCCIIEOBaTeIbCcKasl padoTa CTYAEHTOB, BEIITOIIHIEMAsI BO BHeEAYAHTOPHOE (ayITHTOPHOE)
BpeMd I10 3aJaHHI0 H TIPH MeTOAHYECKOM PYKOBOACTBE IIpernojaBarensa, HO 0e3 €ro
HEITOCPEICTBEHHOIr0 y4yacTHS (IIpH YaCcTHYHOM HEITOCPEeJCTBEHHOM YYaCTHH ITperofaBaTells,
OCTaBJISIIOIIEM BeJYIIYIO POIIb 32 PabOTOH CTYIEHTOB).

CamocTtosarenbHag paboTta cTyaeHTOB (CPC) B BY 3e gBngeTcs BaKHBIM BHIAOM YUeOHOI
H HayyHOH JeATE€IbHOCTH CTyIcHTa. (CaMocTosreinpHas pabdoTa CTVYAEHTOB HIPaET
3HAUUTEIBLHYIO POIIb B PEHTHHTOBOH TEXHOIIOIHH OOYUYEeHHS.

CaMocTosTenbHasg paboTa SBISETCS BaKHeHIelH (QopMoOH YCBOeHHS 3HaHHI. B Xoge
CaMOCTOSITEJIbHOM PpaloOThl CTYIEHTHl VYSICHSIOT 3HAHHSA II0 KOHKPETHOH TeMe VY4eGHOro
MaTepHaia, 3aKpeIUIsIOT M YTOYHSIOT VK& M3BECTHBIE M OCBAaHBAIOT HOBEIE KaTeT OPHH.
CTalnKNBasCh ¢ HEJQOCTATOYHO ITOHATHBRIMH 3JIEMEHTAMH TEMEI, CTYAESHTHI CTPEMSITCS HaXOIUTh
OTBETHl MM (PHKCHPOBATh BOIPOCHI JJISI ITOCTAHOBKH H VYSICHEHHS HMX Ha KOHCYIIBTAI[HH C
ITperolapaTeieM HIIH BO BpeMS IIPAKTHYECKOI'O 3aHSITHS.

3aJayl CaMOCTOSITEIIbHOH PabOTEL COCTOST B CIIEAVIOIIEM:

1. Pa3sBUTE MOrHMYeCKOE H alTOPHTMHYECKOE MBIIIUIEHHE.

2. BripaboTaTthk IepBHYHBIE HaABBIKH MAaTeMaTHYECKOIO HCCIEAOBAHHS ITPHKIAJHBIX
BOIIPOCOB.

3. BripaboTare HAaBBEIKH JOBEICHHS PEIIEHHS 3aJadyd JO IIPHEMIEMOrO IMPaKTHYECKOIro
pe3ylbTaTa — YHClIa, Ipa(HKa, TOYHOIO Ka4YeCTBEHHOIO BEIBOAA C IIPHMEHEHHEM aJleKBaTHBIX
BBIUHCITUTEIIFHBIX CPEJCTB, TAOIHII, CIIPABOYHHKOB.

4. BripaboraTh YMEHHE CaMOCTOSTEIRHO pa30bHparhbcs B MaTeMaTHUYECKOM arlapare,
ITPUMEHSIEMOM B JIMTEPATYPE, CBA3aHHOH CO CIIEI[HAIILHOCTRIO CTYIEHTA.

5. Hayuurs omnepHpoBars aOCTPaKTHEIMH OOBEKTAMH M aJIeKBaTHO VIIOTPeOIISATh
MaTeMaTHYECKHE IIOHSTHSA M CHMBOJIBI JJIS1 BBIPaKEHHS KOIMMYECTBEHHBIX H KAYeCTBEHHBIX
OTHOITIIEHH.

CaMocTosTellbHAsA pabdoTa CTyYAeHTa 10 Y4yeOHOH [JHCIMIDIMHE «MareMaTHka |
HH(pOpPMAaTHKa» BKIIOYAET TIOATOTOBKY K IIPAKTHYECKHM 3aHSTHSM H  BBINIOJIHEHHE

ITPAaKTHHYCCKHX BEIﬂElHI]IuI:. CAMOCTOATCIIbHOC  H3VHUECHHE TCEM }"‘IE@HGI‘G MaAT€pHalld IIO

AOKYMEHT TNOANMCAH ‘M HH()OPMAIHOHHBIX PECYPCOB.
SNEKTPOHHOW NOANMChHLIO
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[ImaHmpyeMBle  pe3VyIIbTaThl
oOydyeHHS II0 JHCI[HIUIHHE

Ko, bopmymipopka Kox, ¢hopMmyImHpoBKa HHIHKATOpa (MozyTmo),
KOMITETEHI[MIH XAPAKTEPHU3VIOI[HE  3TaIlbl
( OpMHPOBAHH I
KOMIIETEHIHI, HHIHKATOPOB
OIIK-1: CriocobeH | M- 1omx-1 [IprmMenser | Permaer 3a1auH
pelarh 3aa4yll | MaTeMaTHYeCKII arrapar | IIpodgecCHOHaIbHOM
IIpo¢eCCHOHAIILHOMH aHATIN THYECKOM reOMETPHH, | IEITEIILHOCTH HAa  OCHOBE
NEATEIIbBHOCTH Ha OCHOBE | JIHHEIMHOMH arreOpel, | HCITONb30BaAHI
HCITOIIb30BaHI I T} PpepeHIHATIBHOTO H | MaTEMaTHYECKOIO aIlapara.
TEOPETHUYECKHX H | HHTETPAJIbHOIO HCUYHCIIEHHS
ITPAKTHYECKIX OCHOB | (PYHKITHH OJHOH ITepeMeHHOM.
€CTECTBEHHBIX H | U]-2omx-1 [ IpruMeHsIeT
TEXHHYECKX  HayK, a | MaTeMaTHYECKHI arrapar TEOpPHH
TaKKe MaTeMaTH4YeCKOIro | (pyYHKI[HH HECKOJIbKIX
arrapara IIepeMeHHBIX, TEOPHH () YHKI[HI
KOMIUIEKCHOT'O IIePEMEHHOTO,
TEOPHH PSIIOB, TEOPHH
TG pepeHIHAIBHBIX YPaBHEHHI.
NJ1-30mx-1 [ IprmvmeHseT

MaTeMaTHYeCKHI dIllIapaT TCOPHH
EEPOHI‘HGGTEﬁ H MaTeMaTHYeCKOH

CTAaTHCTHKH.
N1-4omx-1 [ IprmveHseT
MaTeMaTHYeCKHI arrrapar
YHCJIEHHBIX METO/IOB.

2. Ieab ¥ 321298 CAMOCTOAT€JIbHOH Pa0dOThI

Benyimasg 1enp opraHuzaiiiy M ocyilecTBiIeHHS CPC coBmmamaer ¢ ILelNblo O0YYeHHS
CTyIeHTa — (opmMupoBaHHe HaOopa OOIIeHAayYHBIX, IPO(EeCcCHOHAIBHEIX H CIIeI[HaIbHBIX
KOMIIETEHIIHI OYIVIIero 6aKamaspa 10 COOTBETCTBYIOIIEMY HAIIPaBJIEHHIO IIOATOTOBKH

[Tpu opranmzaipn CPC BaKHEIM H HeOOXOIHNMBIM YCIOBHEM CTAHOBITCS (POPMIPOBaHHE
YMEHHUSA CaMOCTOSATENBHON padoThl I IIPHOOPETEHHMS 3HAHHH, HABBIKOB H BO3MOKHOCTH
OpraHM3aIMy y4eOHOH H HaYYHOH JeSTelIbHOCTH. L]elIbro caMocTOSATeNbHOH PadoThl CTYIAEHTOB
SIBIIIETCSA OBIajJeHHe (DyHAaMeHTaIbHBIMH 3HAHHSAMH, IPO(PecCHOHAIbHBIMH YMEHHSIMH H
HaBBIKAMH  JESTEIbHOCTH IO ITPO(IUIKO, OILITOM TBOPYECKOH, HCCIIeJLOBATEIIbCKOM
IESTEILHOCTH. CamocrtosrenbHas  pabora CTYJICHTOB CITOCOOCTBYET Pa3BUTHIO
CAMOCTOST EJIbHOCTH, OTBETCTBEHHOCTH M OPraHH30BAHHOCTH, TBOPYECKOI'O ITOAX0 1A K PEIIEHHIO

Ipo0IIeM y4eOHOIO M ITPO(eCCHOHAIBHOI O YPOBHSL

LOKYMEHT NOAMNVCAH
3NEKTPOHHOM NOAMUCHIO
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6
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- VIIyOJIeHHe 1 pacHHpeHHe TeOPeTHYEeCKHX 3HAHHIA,

- (popMHpOBaHHE YMEHHI HCIIOIb30BaTh HOPMATHBHVIO, ITPABOBYIO, CIIPABOYHYIO
JOKYMEHTALIHIO H CIIEIIHATILHYIO JINTEPATYPY,

- pasBHTHE ITO3HABATEIIFHBEIX CIIOCOOHOCTEH M AKTHBHOCTH CTYAEHTOB. TBOPYECKOH
HHHITHATHBEI, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

- (opMIpPOBaHIE CAMOCTOSTEIBHOCTH MBIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H CaMOpPealIH3alHH,

- pPa3BHTHE HCCIIELOBATENbCKHX YMEHHII,

- HCIIONIb30BaHHe MaTepHalla, COOPaHHOIO H ITOJIYYEHHOI'O B XOJE CaMOCTOSTEIIbHBIX
3aHSATHH Ha CeMHHapaX, Ha IIpaKTHYeCKHX H 1Ia0OpaTOPHBIX 3aHATHSAX, IIPH HalTHCAHHH
KYPCOBBIX H BBIOTYCKHOH KBalTH(pHKAI[HOHHOH pador, Mg 53(QQeKTHBHOH IIOATOTOBKH K
HTOTOBBIM 3aUeTaM H SK3aMeHaM.

3.T exHOUTOrHYECKAA KapTa CaMOCTOHAT eJIbHOH pﬂﬁ OThbI CTYICHTA

OO0TeM UACOB, B TOM UHCIE
BHI nedTe b HOCTH
Kopr (acTp.)
CTYJIEHTOB CpeactBa H
peann3yeMbIX KoHTakTHA
KOMIIEeT eHI[HIT TEXHOIOTHH A1 pabora c
OI[eHKH CPC Bcero
IIpemnmogaBa
TelleM
1 cemecTp
OIIK-1 IToaroToOBKA K TeKILIM KomoiekT 0.27 0,03 0.3
3A0aHHI H
BOITPOCOB IO
pazeram
ITHCITHILUTHHEBI
OIIK-1 ITogroroeka K Komimmekr
nabopaTOPHEIM 3aHATHAM | 3aJaHHIl H
BOIIPOCOB TIO 0.81 0.09 0.9
paseiram
ITHCITHILUTHHEBI
OIIK-1 KomroiexT
BEOIOTHEHHE KOHTPOJIBHOH | 38 JAHII 1A
y 27 3 30
PpaboTEI KOHTPOIBLHOM
PaboTH
OIIK-1 CaMocToATeIbHOE KomMirmmekr
H3yUeHHE JTHTEPATYPHI 10 3aIaHHIl H
TeMaM 1-9 BOITPOCOB IO 3942 4,38 43 8
pazeram
ITHCITHILUTHHEBI
HToro 3a 1 cemectp 67,5 7,5 75
2 ceMecTp
OIIK-1 ITogroroBka K e KIQIIM Komimmekr
3A0aHHI H
BOITPOCOB TIO 0.405 0,045 0.45
NOKYMEHT NMNOANnMCcAH anM
SNEKTPOHHOW NOANMMCHLIO T HEL
Ceptudukar: —12000002A633E3D113AD425FB50002000002A6 |
Bnapeneu: LHebayxoea Tateana AnexkcanapoBHa %ET ﬂ=54 O,Gﬁ {}rﬁ
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BOITPOCOB 10
pasenam
ICIHIUTH HBI
OIIK-1 CaMOCTOATETFHOE Komimiext
H3YUeHHeE IIHTeParypsl 110 3aJaHHIT H
TemamMm 10-26 BOITPOCOB TIO 26.055 2,895 28,95
pasjenam
ITICIIHIUTH HBI
OIIK-1 BrmoionHeHe KOHTpoiIbHOH | Komroiekr 27 3 30
PabOoTHI 3AJTAHI I
KOHTPOIIEHOH
PabOoTH
HToro 3a 2 cemectp 54 6 60
OIIK-1 ITogroroBka K 3k3aMeHy | Bonpochl K

- 121,5 4,05 40,5

HTtoro 121,5 4,05 40,5

4.Hﬂpﬂ,[[ﬂl€ BbIIOJIHEHHS CaAMOCT 0ATEJILHOH pﬂﬁﬂ'l' bl CTYACHT OM

4. 1. Memoouueckite pexomernoayiiil no pabome ¢ yuebHoii numepanmypoil

[Ipn pabore ¢ KHHIOH HEOOXOAHMO ITOAOOpaTh IHTEPATYPY, HAYUHTLCS IIPABHILHO €€
YHTaTh, BECTH 3allHCcH. J[71 mog0opa JUTepaTyphl B OHOIHOTEKe HCIIONb3YIOTCA al(DaBHTHBIN H
CHCTEMATHYECKIIT KaTalIOlH.

BaXHO IMOMHHTE, YTO Pal[HOHAIbHbIE HABBIKH PadOThl ¢ KHHIOH - 3TO BCerja OOIbIIas
SKOHOMH I BDEMEHH H CHIL.

IIpaBHIBLHEIH TOAOOpP VYYeOHHKOB PEKOMEHAYETCS IIPelrofaBareiieM, YHTAROLI[IM
JIEKIHOHHBIA Kypc. HeoOxommmas mrepaTypa MOXKeT OBITh TaKKe YKa3aHa B METOQHYECKHX
pa3paboTKax I10 JaHHOMY KYPCY.

M3yyasg maTepHan 1mo yueOHHKY, CIeAVeT IEPEXOAUTh K CIEAVIOIIEMY BOIIPOCY TOIBKO
IIOCIIE TIPABWILHOIO VSACHEHHMSA IIPEABIAVIIETO, OIMMCHIBas Ha Oymare BCe BBIKIAQAKH H
BBIYHCIIEHHS (B TOM YHCIe Te, KOTOphle B YYeOHHKE OITYINEeHBbl HJIH Ha JIEKIHH JaHbI LT
CaMOCTOST EJIbHOI'O BBIBOJIA).

[Tpu m3ydeHHH 000 JUCIIIUIHHEL OOJIBINYIO H BaKHYIO POIIb HI'PaeT caMOCTOSTEbHA
HHINBHYalIbHas padora.

Ocoboe BHHMAaHHE CIeAYeT OOpaTUTh Ha OIIPEJEIIEHHE OCHOBHBIX ITOHATHH Kypca.
CTYIEeHT IOJKEeH IMoApoOHO pa30Hparh ITPHMEPBI, KOTOPEIE IMOSCHSIOT TaKHE OIpedelIeHHS, U
YMETh CTPOHUTh AHAIIOTHYHBIE IIPHMEPHl CAMOCTOSTENbHO. HyKHO J0OHBAaThECS TOYHOIO

TTNATCTARTAHUS O TOM_ UTO  URVUALTITR  [Tome3HO COCTaBIISTh OITOPHBIC KOHCIICKTBI. HpH
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JOIIONHATh KOHCIIEKT NeKI[iii. TaM ke clelyeT OTMeYaTh BOIIPOCHI, BBIJEIIEHHBIE CTYASHTOM
JUI9 KOHCYIIBTAL[HH C TIPEIIOJaBaTeIIeM.

BEIBOJIBI, TTIOMYYEHHEIE B pe3ylbTaTe H3YUEHHT, PEKOMEHIYETCS B KOHCIIEKTE BBIJCIISTH,
yTOOBI OHH IIPH IePEeYHTHIBAaHHH 3aITHCEH JIYUIIe 3allOMHHAIIHCh.

OIBIT IIOKA3bIBAET, YTO MHOIHM CTYAEeHTaM IIOMOTaeT COCTaBIeHHe IHCTa OIIOPHBIX
CHTHAJIOB, COJIep KaIl[ero BaKHEeHIIHe H HaHOoIee YacTo YIIOTpeOnsgeMble (hOPMYIIBI H ITOHITHAL.
Takoi JTHCT ITOMOTraeT 3allOMHHTEL (DOPMYIIBI, OCHOBHBIEC ITOJIOJKEHHS JIEKI[HH, a TaKKe MOJKeT
CITY’KHTh ITOCTOSHHBIM CIIPAaBOUHHKOM JUIS CTY/IeHTa.

UTeHHe HAYYHOT'O TeKCTa SBJISIETCS YacThIO ITO3HABATEILHOH JedaTenbHOocTH. Ee memp —
H3BJIeYeHHE H3 TeKcTa HeoOxXommMoil HHpopMaiia. OT TOro Ha CKOIbKO OCO3HAHHA YHTAFOIIHM
cOOCTBeHHas BHYTPEHHSIS YCTaHOBKA ITPH OOpaIlleHHH K ITe4aTHOMY CIIOBY (HAHTH HY KHBIE
CBeJIeHHS, YCBOHTh HMH(POPMAIHIO ITOTHOCTBIO MM YaCTHYHO, KPHTHUECKH ITPOaHAM3HPOBAThH
MaTepHal H T.11.) BO MHOI'OM 3aBHCHT 3((PeKTHBHOCTH OCYIIECTBIIIEMOIO AEHCTBHAL

BRIIETISIOT uemsipe 0CHO6HbBIE YCHIAHO6KU 6 UMEHUU HAYUHO020 MeEKCMA:

HH(}OPMAaIHOHHO-IIOHCKOBEII (3a7aua — HAHTH, BRIAEIHTH HCKOMYIO HH( OpMAI[HIO)

ycBaHBaromas (YCHIHA YHTaTelsd HaIlpaBIeHBI Ha TO, 4YTOOBI KaK MOJXHO IIONHee
OCO3HaTh M 3allOMHHTL KaK CaMH CBeJeHHSI H3lIaracMble aBTOPOM, TaK M BCIO JIOTHKY ero
pacCcyKIcHHI)

aHAJINTHKO-KPHTHYecKasd (YMTATelhb CTPEMHTCA KPHTHYECKH OCMBICIHTL MaTepHall,
IIpOaHaTH3HPOBAB er0, OIIPeJeIHB CBOe OTHOIIEHHE K HEMY)

TBOp4YecKkas (co3flaeT y YUHTATells T'OTOBHOCTh B TOM IJIH HHOM BHJE — KaK OTIIPaBHOI
ITYHKT JJI9 CBOMX pacCyKAeHHIl, KaKk o0pa3 A JelCTBHAI 110 aHaJOIMH H T.II. — HCITOIb30BaTh
CYKIEHHS aBTOpa, XOJA €ero MEICIEH, pe3ylnbTaT HaOmroJeHHI, pa3paloTaHHYI MeTOJHKY,

IOTIOJIHHTE HX, IIOJABEPTHYTH HOBOH ITPOBEPKE).

4.2. Memoouueckiie pexomeHoajiil 110 NOO20MO0EKe K NPAKMIUYECKUM 3AHAMUAM

Jma Toro 4ToOBI IIpaKTHYECKHE 3aHATHS IIPHHOCHIM MAaKCHMAJIbHYIO ITIOJIB3Y,
HeoOXOANMO ITOMHHTB, UTO YIIpaKHEHHEe H pPellleHHe 3afady ITPOBOJSTCS ITO0 BEMHTAHHOMY Ha
JIEKIHSIX MaTepHaIy H CBS3aHBI, KaK ITPaBHIIO, C JEeTalbHBIM Pa300pOM OTJIEJIbHBIX BOITPOCOB
IEeKIIHOHHOTO Kypca. CrneayeT IOAYEPKHYTh, UYTO TOIBKO IIOCIE YCBOEHHS JIEKI[OHHOIO
MaTepHalla C OIIPeJEIEHHOH TOYKH 3peHHSI (a HMEHHO C TOH, ¢ KOTOPOH OH H3IIaracTcs Ha
TIEKIHSX) OH OYIET 3aKpellIIThCs Ha IPAaKTHYECKHX 3aHATHSX KaK B pe3yllbTaTe OOCYKIAeHHS H

AHAITH3a JIEKITHOHHOT'O MATEDHAIIA. TAK H C TTOMOINBIO PCIICHIA HpﬂﬁHEM:HLIK CHT}"&I.[I[FI, 3adat.
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ero Ha NPaKTHKe, a TaKXke IIOIYYHT JOIOJHHUTENbHBII CTHMYI (H 53TO OYeHb BakKHO) I
AKTHBHOH ITPOPadOTKH JIEKIHH.

Cleayer IIOMHHTB, UTO PellleHHe KaXAoH YueOHOH 3aJauyl JOJIKHO JOBOJHILCS M0
OKOHYATEJIbHOI' O JIOTHYECKOrO0 OTBETAa, KOTOPOro TpedyeT VYCIOBHE, M II0 BO3MOKHOCTH C
BBIBOJIOM. IIOIyUeHHBIH OTBET CleAyeT ITPOBEPHTH CITOCOOAMH, BBITEKAIOIIHMMH H3 CYIIECTBA
naHHOH 3amaud. IlomesHo Takke (ecoM BO3MOJKHO) PellaTh HeCKOIBKHMH CIToco0aMH H
CPAaBHHTL IIONYUYEHHEBIE Pe3VyibTaThl. PellleHIe 3aJay JAaHHOIO THIIA HYKHO IIPOLOIIKATEH [0

HpIIGﬁpETEHII_H TECPABIX HABBIKOB B HX PCIIICHHII.

4.3. Memoouueckiie pexomeHnoayiil no camonpoeepke 3HAaAHLL

[Tocme H3y4eHHS OIpeie]IeHHOH TeMBI ITO 3aIlHCSIM B KOHCIIEKTE H YYeOHHKY, a TaKKe
pellleHHs JOCTaTOYHOIr'0 KOIHYeCTBa COOTBETCTBYIOIIHX 3aJay Ha ITPAaKTHYECKHX 3aHSATHSIX H
CaMOCTOSTEIIPHO CTYIAEHTY PeKOMEHAYETCS, IIPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHHIL,
OTBETHB Ha KOHTPOIIbHEIE BOIIPOCHI IO H3YUECHHOH TeME.

B cirydyae HeoOXOMMMOCTH HYKHO €IIl€ pa3 BHIMATeIIbHO pa300paThcsa B MaTepHalle.

HMHorga HegoCTaTOYHOCTh YCBOEHHS TOrO HIIH HHOI'O BOIIPOCa BBISCHSIETCS TOIIBKO ITPH
H3YYEHHH JaJbHEHIIero MaTepraia. B 3ToM cIydae HaJlo BEPHYTHCS Ha3al H IIOBTOPHTH IUIOXO
YCBOEHHBIH MaTepHall. Ba)KHbIII KPHTEPHH YCBOEHHS TEOPETHYECKOrO MarepHala - YMEHHE
pelraTh 3ajJavyd HIH ITIPOHTH TEeCTHPOBaHHE II0 IPOHAeHHOMY MaTepHamy. OIHaKO cIexyeT
IIOMHHTB, YTO ITPABIIIBHOE PEINEHHE 3aJadyl MOKET IIOJIYUYHTBCS B pPeE3ylbTaTe ITPHMEHEHHS

MEXAHHYCECKH 3dYUCHHDBIX QJGPI\I}"H Oe3 ITOHHMMaHH 1 CYIITHOCTH TCOPETHYCCKILX TTOJIOXKEHHI.

S5.KoHTpob caMoCTOATEILHOIT padoThI CTYI€HT OB

YcIeBaeMOCTh CTYVACHTOB IIO KaXKIOH AHCLHIUIHHE OLIEHHBaeTCs B XOIe TEKVYHICT O

KOHTPOJIA H HPGME}I{}’I‘GIIHGﬁ ATTCCTaIlIII.
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