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Ceptu

BBEJIEHUE
1. Heas 1 32124l H3YYEHHS THCIHILTHHLI

Llene mucoyrumuer: (gopmupoBanue Habopa 00mIEnpodecCHOHANBHBIX KOMIETEHIIMMI
OakanaBpa mo HanpasiaeHuto moarotoBku 08.03.01 «CtpoutenscTBO».

3ama4yn OCBOEHMA OUCHUILUIMHEL:  (POPMHPOBAHME TMPEACTABIEHUM O POJIM U MECTE
MATEMAaTHKH B COBPEMEHHOM MHpE, STamax pa3BUTHUA, YHUBEPCATBHOCTH €€ IMOHATHH U
OpPENCTABICHUN; (OPMHUPOBAHUE YMEHMHW KOHCTPYUPOBAHUA W aHAIM3Ad MATEMATHUYECKHUX
MO€ened 00BEKTOB, CUCTEM U MPOIECCOB MPHU PELIEHUHU 34144, CBA3AHHEIX CO chepou Oymymien
mpo(PeCCHOHATBHON AEATENRHOCTH; OBIAAECHUE HABBIKAMM TOYHOTO M CKATOTO BBIPAKEHUS
MAaTEMATUIECKOM MBICIM B YCTHOM W NHMCBMEHHOM HW3JIOKEHHM, C MCIOJIb30BAHUEM
COOTBETCTBYIONIEH CUMBOJMKHU.

B pe3y/ibTaTe OCBOCHHHA THCIHHILIHHBI CTYACHT I 10/IKHbI.

3HATH: OCHOBHEBIE MMOHATH S AHATUTAYECKOU  TEOMETPHUM, JTMHEHHO anreOpHl,
(P PEPEHIIMATBHOTO U MHTETPATBHOTO HCYHUCIEHUSA (PYHKIMM OTHOM HEPEMEHHOM, TEOPHUHU
()YHKIIUM HECKOJIBKUX I[IE€PEMEHHEIX, TCOPHUH (PYHKIMM KOMIUIEKCHOTO HEPEMEHHOIr0, TEOPHUU
pAnoB, TEOpuM AU(PPEepeHIMANBEHEIX YPABHEHUM, TEOPUM BEPOATHOCTEH U MATEMATHYECKOU
CTATUCTUKH, YUCIIEHHBIX METOIOB.

YMmern: 3(PPEKTUBHO UCMOIB30BATH METOABI AHATUTHUYECKOM T€OMETPHUM, JTHUHEHMHOW anreOpsl,
(P PEPEHIIMATBHOTO U MHTETPATBHOTO HCYHUCIEHUSA (PYHKIMM OTHOM HEPEMEHHOM, TEOPHUHU
()YHKIIUM HECKOJIBKUX IIE€PEMEHHEIX, TCOPUU (PYHKIMM KOMIUIEKCHOTO MHEPEMEHHOTO, TEOPHUH
pAnoB, TEOpuM AU(PPEepeHIMANBEHEIX YPABHEHUM, TEOPUM BEPOATHOCTEH U MATEMATHYECKOU
CTATUCTHKHM, YHMCIEHHBIX METONOB. IPH PENIEHWM 3a]ad, CBA3AHHBEIX CO c(epou
Ipo(PeCCHOHATEHOMN IEATENBHOCTH.

Biagers: HaBRIKAMHM MCIOMB30BAHUSA METOI0B AHATUTUIECKOU T€OMETPHUH, TMHENHOU areOpsl,
U PEepeHIMATBHOTO U MHTETPAIBHOIO0 HCYHUCICHUS (PYHKIMM OZHOM HEPEMEHHOM, TEOPHUHU
()YVHKIITUM HECKOIBKHUX MEPEMEHHEIX, TECOPHUH (PYHKIMI KOMIUIEKCHOTO HEPEMEHHOT0, TEOPHH
pAnoB, Teopun AU (PepeHIMATBHEIX YPABHEHHUM, TEOPUHU BEPOATHOCTEM W MATEMATHYECKOH
CTATUCTUKW, 4YUCIEHHBIX METOOOB MNPH PENIEHWH 3a7ad, CBA3aHHEIX CO  cdepoi
IpO(PECCHOHATEHOMN IEATENHHOCTH.

2. OdopyaoBaHnHe H MATEePHAJIbI

[Tpaktuueckune pabdoter mo mucuummine «MaremaTtuka» NpoBOAATCA B KOMITBIOTEPHOM
KJIACCE ¢ MyJIbTUMEANA 000pYI0BAHUEM: IIPOEKTOP, KOMITBIOTED, S3KPAaH HACTCHHEII.

3. HanMeHOBaHHe NPAKTHYECKHX padoT

No HanmeHnoBanue Te€M OUCIUIUIAHEL, UX KPATKOE Oo0reMm N3 aux
Temel ConepKaHnue qacoB PaKTHYECKas
ITHCIL MOATOTOBKA, 4ACOB
WA TUTA

HEI

2 ceMecTp
L1 3%%HW%EHHDH B HeOIpeJelleHHOM HHTerpale. 1.5
e rerpiHIBAEHRICLIO 10 JACTAM. HMuaTerpupoBanue
pukar: 2CODSHeNMEePrapHEIR = FPoGE "MifrerpupoBante panHOHATBHEIX
Bnangneu: Ulefayygoea Tatbada AnekcaHgpoBHa
VHKIIHH
15 ‘HactHple TPOHM3BOJHBEIE NEPBOro  mopsajaka. YacTHble 1.5
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TPOHU3BOJIHEIE BRICIIUX Mops/ikoB. [lomnasni muddepennuan
GhyHKIUN. HubepeHnualsl BEICIIINX [TOPS/IKOB.
HuddepennupoBanue CI0KHBIX U HEIBHBIX (DYHKITHIA.

Hroro 3a 2 cemecTp 3

4. Conep:xxaHue NpakTH4YeCKHX padoT

IHpakmuueckan paooma 1. JaMeHa nNepeMeHHOU 6 HeonpeoeleHHoOM UHmezpane.
Humecpuposanue no wacmam. Humezpuposanue nemenmapuvix opooei. Hnmecpupoeanue
PauUoOHATbHbIX QYHKUUIL.
I{eny: chopMupoBaTE YMEHUE BBIYUCIATE HEOMPEAEIEHHBIM MHTETPAT C MOMOMNIBI0 3aMEHBI
MEPEMEHHON M MO 4YaCTAM, UHTETPUPOBATE SJIEMEHTAPHBIE OPOOM M panoOHANbHEIE (DYHKIWH,
IPUMEHATE MOJIYICHHBIE YMEHUS IPH PENIEHUH TTPAKTUUECKUX 3a1ad.
Teopemuueckan uacmeo:

JaMeHa mepeMeHHOH B HEOTIPEAEIEHHOM HHTErPaJIe.

Teopema: Ecimu TpeOyeTcsa HAUTH UHTETPAl I f(x)dx , HO CIOKHO OTEICKATE MIEPBOOOpA3HYIO,
TO C TOMOMIBIO 3aMEHEI X = ((t) 1 dx = @'(t)dt momyuaercs:

[ fGydx = flo@ne .
[Tpumep. Haittu HeonpeaeneH eI MHTET pat I\/ Sin X €OS xdXx .

Cnenaem 3ameny ¢ = sinx, dt = cosxdt.

j\/&fr - jrl-"'?dr - %:“ +C= %sin“ x+C.

[Tpumep. jx(f +1)**dx.

Bamena t= x° +1; dt =2xdx, dx= ;’_I; [Tomyuaem:

X
3/2 - 2 5/2
Ir3’3£=ljr3’3dr=l-zrj”JrC:I o=t " L e
2 2 2 5 5 5

HuaterpupoBane mo 9acTaM.

Cnoco0 0CHOBAH HA U3BECTHOU (POpMYyJIE TPOU3BOAHOM Npom3BeneHus: (uv) = u'v + v'u,
rJI€ U U V — HEKOTOPBIE PyHKIMKN OT X. B muddepenunamsuon popme: d(uv) = udv + vdu.

[TpounTerpupoBap, moIydaAEM: Ia’ (uv) = Izm‘v + I vdu, a B COOTBETCTBUH C

MPUBENECHHEIMHU BBILIE CBOMCTBAMH HEOMPEIEIEHHOTO MHTErpana: Uy = IH&‘\J + I1Jd1¢ WU

Izsaﬁf =uy — Iva’u :

[Tonyuunu ¢opmMyny HMHTETpUPOBAHMA IO YACTAM, KOTOpas IMO3BOJIET HAXOAUTh
WHTETPAIbl MHOTHX SJIEMEHTAPHBIX (DYHKIMH.

3 .
u=x"; dv=sn xdx; .
= —X " COSX +Ic05.r-2.rdx =

[Tpumep. _[Js:2 s xdx =

du =2xdx, v=-—cosx

u=x, dv=-cosxdx, , _ _ , _
= _ =—x" Cﬂsx+2xsmx—jsmxdx=—x‘ cosx+2xsmx+2cosx+C.
du=dx; v=snx
Kak BUAHO, mOCIENOBATENRHOE TPHUMEHEHHE (POPMYIEI MHTETPUPOBAHUSA IO YACTAM
MO3BOJIAET MOCTENEHHO YIPOCTUTE (PYHKIIUIO U MTPUBECTH UHTETPAT K TAOMMIHOMY.

[OKYMEHT MOANVUCAH
SMEKTPOHHOWM MOAMNUCHIO
CepTucbukar: 2C0000043E9ABBBY52205E7BAS00060004G43E- El‘f; duy = 231"51’.17; L _ N
Brapeneu:  WechhprNigpualraciceasndx = =e 7 snx— Ism x-2edx =

dv=cosxdx, v=snx

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2 g
{u =e; du=2edx;

Ty - 2 2 Ty -
_ =e" snx-— 2[— e CoSX— I— COSX-2e " dx|=e" smnx+
dv = s xdx; v = —COSX;

g 3
+2e”" cosx— 4[ cos xe dx

Bunno, 4ro B pe3ynprare€ MNOBTOPHOTO HNPUMEHEHHS WHTETPUPOBAHUA [0 YACTAM
(YHKIIUIO HE yIOAT0Ch YOPOCTUThE K TabmuuunoMy BUAy. OmHAKo, MOCAEOTHUNA MOIyYEHHBIH
UHTErpan HUYEM HE OoTaudaerca oT ucxonnoro. [losromy mepenecem ero B JEBYIO 4ACTh
paBeHCTBA.

SI e”* cos xdx = e”*(sin x + 2 cos x)

2x

4 .
jlez" cos xdx = —(sin x + 2 cos x) + C.

5
Taxum o0Opazom, naTErpat HageH BoOOmIE 0e3 mpuMEHEHNU A TAOIUL] HHTErPAJIOB.
HMurerpupoBanne 3Me€MEHTAPHBIX APO0EH.
JJIeMeHTAPHbLIMH HA3BIBAIOTCA OPOOU CIEAYIONMIMX YETBIPEX TUIIOB:

1 Mx + N
L. X I1I. - X
ax+b ax” + bx+c
1 Mx + N
II. _; V. —
(ax+ b) (ax™ +bx+c)’

m, n — HATypaabHEIE uncaa (m = 2, n > 2) u b* — 4ac <0.

[lepBeie aBA TMIA MHTETPATIOB OT AJIEMEHTAPHBIX APOOEH NJOBOJIBHO MPOCTO MPUBOAATCA
K TAOJMUHBIM ITOICTAHOBKOH t=ax+ b.

[~ 2% D+ = ~Infax + 5+ C.
ax+b a“t a a

L.

IL. - === +C = +C;

(ﬂ_]:—}— b)ﬂ]‘ a IHT ﬂ(m L ]-)r!i]'—l ﬂ(m . ]_)(H_I—l'— b)]”-l
PaccmoTpum MeTOT MHTErpUPOBAHUS SIEMEHTAPHBIX ApoOen Buaa I11.
HMurerpan npodu Buga Ill moxker ObITe NpencTaBieH B BUIE:

J- dx 1 dr: 1 1

£(2x+p)+( —ﬁj
I Ax+ B dxzjz 2 a'.IZAI 2I+p dx+(B—Ap)I dx _

x*+ px+gq x*+ px+gq 29 x" + px+gq 2 X+ px+gq
:?hlx2+px+q‘+( —%)I de . =§]I1‘x3+px+q‘+ 23_‘4‘{1.
(erE) +| g-£- Vdg-p
2 1
-arctg 2x+pj +C
Vaq-p°

3necs B 00mem Buae mokazaHo npuBeaeHue uarerpana apoou suaa Il k apym
TA0O THUIHBLIADKYNEST H
E fo

NEKTPOHHO MUCEIO .
cepmmear. 20D ACSMQTRUM TLPENICHEHHS, ¥Ca3aHHOI BEIIIE (OPMYTH Ha TPHMEPAX.
Bnaneneu: meﬁiﬁgﬁm&la AnekcaHgpoBHa
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(1 =6x—5; du=6dx;

Tx—2 84x —24 84x—24
I ; ﬁi’f:j : ﬁf’f:j : =9 u+5 F =
3x" —5x+4 36x° —60x+ 48 (6x—35)" +23 X = 7 ;

1-[14u4;—70—24du__j udu 23-[ ja’u :z]n(u3+23)+ arctg
u?+23 u’ +23 w> +23 6 323 J_

\/273 61’—5+C.

=~ 111‘361: —60x+48)+ —areig
V23

Boo6mie roBops, eciau y TpexuieHa ax® + bx + ¢ BeIpaxkenue b- — dac >0, To apo6e 1mo
ONPENEICHAIO HE SBIAECTCA SIEMEHTAPHOM, OHAKO, TEM HE MEHEE €€ MOKHO HUHTETPUPOBATH
YKa3aHHEIM BEINIE CITOCOOOM.

[Tpumep.

— — =x+3; du=dx; —15—-
_[ ij. 3 dxzj SI.;,3 e U=Xx U :ISH-,-.B 351’.1.5— _[ udu
x“+6x—40 (J::+3)‘—49 xX=u-3; u- —49 u?—49
~18[— W _ 3y —49\ G el PP ainiad WG]

u>—49 2 H+7| 2 x+10

[ Ipumep.

u=x-—3;, du=dx

j- 3x+ 4 e — _[ 3x+4 jafrz{ }:j3u+9+4du_3]- udu
V7 - x? + 6x J16— (x—3)’ X=u+3; V16—’ \/16—1;
+13 W _ 316—u? +13arcsin “+ C = _y? n X3

Jlﬁ—uz 4 4

PaccMmoTpum Temeps METOIBI MHTETPUPOBAHUA ITpoCcTENINX apoden IV tuna.
Cnagana paccMoTpuMm gacTHeiM cioydat ipu M =0, N = 1.

dx

Torma wmmTerpan Buma I . — MOJKHO ITyT€M BEIJEICHHUS B 3HAMEHATEINE
(ax” + bx+c)
du
TOJTHOTO KBaJApaTa MpeACTaBUTh B BUIEC I i rs) Cnemaem cienyromniee mpeoOpa3oBaHue:
-+

du 1 S+u3—u u’du
I :_I (u” +s)" :_I(u +3)”1__I(u +5)"

(u’> +5s)"
Bropoit naTerpan, BXoMNnIMi B 5TO PABEHCTBO, Oyaem OpaTrh IO 4acTsaM.
, udu ﬁ
dv, = . u, =u;, du, =du;
1 2 1 1 l
(u” +5)
O003HAUUM: < .
udu ] :
1"’1 - I 2 f - 2 n=1"*
(u” +5s) 2n—1D(u" +s)
u”du U 1 du .
J. 2 7 = 2 n—1 + j. 2 n=1?
(™ +5) (2n—2)u" +s) 2n—=2< (u" +s)
OKYMEHT NOANVCAH _
Ibﬁ%ﬂﬁﬁpﬂﬂﬁ ENAELRET pAIa TTOJTYJaeM:
Ceptudmkar: 2C00 GdSE&?@ﬁBEBEEEDqE A500Qgfp00043E 1 | du
Bnapeneu; UJEEJED > : pesta - + 7 -1 _[ 2 11
(U™ +s) (u +5) s2n—2)u" +s)’ s2n—-2) (u” +s)

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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j- du B U N 2n—3 J- du

(u? +s)"  sQ2n-2)u*+s)"" s@n-2)7 @ +s)""

[Tonyuennas ¢opmyna HaseiBaercsa pekyppeHTHoM. Eciu mpumenurs ee n-1 pas, to
du

S+ .S'
Bepuemcs Teneps k Iﬂ{TE[‘pHJI}’ OT snemeHTapHou npodu Buna IV B odmiem cnyuae.

MOJIYYUTCS TAOMMUIHBIA HHTETPAIT I

(u=2ax+b; du=2adx;]
Mes N ” Mea N u ax+b; du adx;
I 2 ”dI:(‘q'i?) J. 3 . ::dx:% H_b 2 (=
(ax® +bx +c) (Qax +b)? + (4ac— b)) v="—; s=dac-b*;
M(u—b) N
(4&)” j- T (4a)” MJ- udu N ZGN—MEJI du
(u +5)" 2a (u” +s)" 2a (u” +s)"

B mogydeHHOM pPABEHCTBE MEPBBI MHTErpaa ¢ MOMONBGI0 MOACTAHOBKU f = u° + &

MIPUBOAUTCA K TAOJIMIHOMY .[T , @ KO BTOPOMY UHTETPAIy MPUMEHIETCA PaCCMOTPEHHAS BBILIE
t

pekyppeHTHasa (popmyna.
HecMmOTpsas HA KaXKyIIyIOCA CIOKHOCTE MHTETPUPOBAHUA SIEMEHTAPHOU IpOOH

Bua IV, Ha npakTuke ero 10CTaTOYHO JIETKO MPUMEHATE I Apo0eit ¢ HEOOIBILION CTEMEHBIO 1,
a4 YHUBEPCANBHOCTh U OONIHOCTH MOAXOAA AETAET BO3MOKHBIM OYEHBL MPOCTYIO PEATM3aIHIo
yToro Metoaa Ha I BM.

[Tpumep:
u=x-2;, du=dx;

j- ,:,3I+5 .:,c:ixzj. 33:%;5 = :I31£j6+?d1£:

(x" —4x+7) (x—2)" +3) X=u+2; (u™ +3)°

:3j :sdu ?+III ja’u __ f=u +3; :gj-d_er“ uj N | J- ::fu _
(u”+3)° (u‘+3)‘ dt =2udu;| 271t° 3-2u"+3) 3-2°u"+3

——3+ L arctg ——+C = — 3 + x=2) ! arct Jr:_24—(3
2t 6(u* +3) GJ_ gf 2(x* —4x+7) 6(x*—4x+7) 6\/_ gf '

HMurerpupoBanue panuoHaIbHBIX (DYVHKITHM.
HMurerpupoBanue panuoHaAIBHBIX IPOOEH.
Il Toro, 9TOOB HPOMHTETPUPOBATE PALIMOHAIBHYIO IPO0E HEOOX 0 IMMO
Pa3n0KUTh €€ HA HJIEMEHTAPHEIE TIPOOH.

O(x)
P(x)
P(x) koTOpON mpencraBneH B BUAE MPOU3BEACHUSA JTUHEHHBIX M KBAAPATHUUYHBIX MHOKUTEIEH
(orMeTuM, 4TO mMOOOM MHOTOYIEH C JEHCTBUTEIBHBIMH KOA()(PUIIMEHTAMH MOKET OBITh
NPENCTABIEH B TAKOM BUaE: P(x) = (x - a)”...(x - b)A(x* + px + g)h...(X° + rx + s)*), TO 5TA apoOL

MOJKET OBITE PA3JI0KEHA HA AJIIEMEHTAPHEIE MO CIEAYIONIEH CXEME:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Teopema: Ecmn R(x) = - IPaBUJIbHAS PAllMOHANBHAA APOOb, 3HAMEHATEND
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O(x) 4 A, A B B, B, M x+ N,

+ —+ ...+ —+...+ + — 4+ ...+ + —
P(x) x—a (x—a) (x—a)” (x—b) (x—->b) (x—b)! x>+ px+gqg
M.x+ N, M, x+N, R x+S, R.x+S, R x+S§S,
+ — — T+ ... T — ’ 3 Tt — + — — + ...t -
(x“+ px+q) (x"+ px+q)" XTH+m+s (xT+Hrx+s) (x“+rx+s)"

rae Ai, Bi, Mi, Ni, Ri, Si — HEekoTOpEBIE TOCTOAHHBIE BETUIUHEL.
[Ipy wunTErpMpOBaHMM palMOHATBHBIX APOOEH NPUOEraroT K Pa3IoKEHUIO
NCXOOHOU ApoOu Ha snemeHTapHseie. [l naxoxnenus sennaud Ai, Bi, Mi, Ni, Ri, Si npumenstor
TAK HA3BIBAEMBIN MeTO/| Heolpe/e/IeHHbIX KOY(PPUIHEHTOR, CYTh KOTOPOTO COCTOUT B TOM,
UTO AJISL TOTO, YTOOBI ABA MHOTOUIEHA OBLIN TOXKIECTBEHHO PABHEI, HEOOXOQMMO U JOCTATOUHO,

yTO00BI OBLIIM PaBHBEI KOA(P(PUIMEHTEI MPU OJUHAKOBBIX CTEMEHAX X.
[Tpumenenue 5Toro MeTona pacCMOTPHUM HA KOHKPETHOM HPHUMEPE.
[Tpumep.

I9x3—30f+28x—88dx
(x* —6x+8)(x* +4)

Tx. (x> —6x+8)x" +4)=(x—2)x—4)(x*+4), 10
9x3—30xz+28x—88: A N B +C:r:+D
(x=2)(x—4)(x*+4) x-2 x—-4 x’+4

[TpuBO g k 00MIEMY 3HAMEHATEMIO U MPUPABHUBAA COOTBETCTBYIOMINE Y CIIUTEIH,
TOJIyYaeM:

A(x —4) (x> +4) + B(x —2)(x> +4) + (Cx+ D)(x* — 6x+8) = 9x° —30x> + 28x — 88
(A+B+C)x* +(~44—2B—6C + D)x*+(4A4+ 4B +8C —6D)x+ (—164—8B +8D) =
= 9x® —30x> +28x —88.

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

—44-2B-6C +D=-30 D=-30+44+2B+54—64—6B
144+ 4B +8C—6D =28 124+2B+4C—-3D =14
—164—8B+8D =88 24+B-D=11

(C=9-4-B (C=9-A4-B
D=24—-24-4B D=24—24-4B
|2442B+36-44—4B—T2+6A4+12B =14 144 +10B = 50
24+B-24+24+4B =11 44+5B =35
(C=9-A-B (C=9-A4-B (4 =5
D=24—-24-4B D=24-24—4B B =3

144 +10B =50 144+10B =50 1c=1

50-10B +58 =35 B=3 D=2
HUroro:

j : fir+_[ . afr+_[ I1+2dr=5h\x—2|+3h1\x—4\+j f ciw:+_[ 12 dx =
x—2 x—4 x +4 x +4 x +4

=5hh—ﬂ+3hh—4+%ﬁﬁﬁ+4}hwmg§+C.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Cepruc BN POCHI LSRR 05ETBAS00060000043E
PNeAen e nad A Y Bt ST E W e Rpasr:
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e

arcsin o o,

. _/I_,r = 1}e” da., j
3. j r? sin  dar. 4. f
5. f.r ln & dar, 6. f
sin” J"

q- }‘ e*F cos & dI. ~

T~ + 2 + 3 ) cos T dr.

r? arctg x dz.

-

g jﬁiulu.ﬂi;i;. 10. [:'Ie’dr.

3amaua 2. BEIUMCIUTE MHTETPAIHL:

dx
= MOACTAHORKA X¥—2
-4 5{5«+EF( ACTRBORKA %=1, |
2) Is = m (nﬂlﬂTEHDBHH J:——z-:]_

dx

3 Iy = NOACTAHOBKA Clg X == 2
) jsm.:yf{ajn:.t—ﬂms:r{ . OBK tE )

3amaua 3. Pa31okuTh HA TPOCTEHIINE APOOH CICAYIONIAE PAIIMOHATBHBIE PO Ou:
! llx —4
) AT =%
YrHazanue: 3HaMeHareNk PasfOKHTE HA MHOMHTENM.
2) 257 41x — 9] 3) Ax® — 242 — 41x-1-20
(x— 1) (x}3) [#—41 EI—I-!H'=+EHI—3H-=—?}
4 bl — 5y} 26 5) Iix 4 ,
x=1x=2){x—=13)° 4f.::—4}{rr——2]'
6 SxiH 28
(x+2rL3)(x—42)°
3amaua 4.
BrruncouTs:

) Kgﬁ: g .[mdjsu:‘ 3) L 7 4}53#31* 5’]1:—-9'

3amaua 5.
Berauciurse:

dx . _ dx | - | 9
Iy Iy =‘_[x=+4x+|4' 2) Il—jx!+;_|_1 : 3) Jy= PN P
de _ de N dx
1) =’4=La_gx+25- 5) /1y _‘[.t'—-?.rr-l—l-l‘E}J‘_'j.&’_—x-}-ld'

3amaua 6.
Berauciurse:

} j E} S ll'j_h' ;
5.:'—F-'9,:+Iﬂ" Txt—3x+5 '

: dx .
%) 5 9x*+x+l:e ' 4) I 6x 4 Tx - 15"

dx
) ja,ﬂ—ux-p'lf'

BU&R@I&ET NOANMMCAH

1 %Tﬂﬂﬁﬁ#ﬂ@ W3aMEHBI TIEPEMEHHON B HEOMIPEAEIEHHOM UHTETPATIE.

C
SpTUPUKAT: 2 ﬁfﬁfﬁﬁﬁ@ﬁé&%ﬁ PHPOBAHMA IO YACTSM.
Bnageneu: IlIEE ﬁmaa arbAHa AnekcaHipoBHa
3.

KAKUX CIydasx Meaeco00pa3Ho MPUMEHATh METO MHTETPUPOBAHUS O 4ACTAM?

4. Kakue npodn HA3BIBAIOT MPOCTEHIINMIT?
Heicteutened: ¢ 19.08.2022 no DB 2023
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5. Kakaa qpoOp Ha3BIBAETCA pallMOHATEHON?

6. Kaxkas pannonansaas qpo0b HA3BIBAETCS MPABWIEHOM !

7. Kak pa3noxute NpaBUIBHYIO APO0B HA IMpocTermmne?

8. B ueM cymHOCTE METOIa HEOTIPEAETEHHEBIX KOAY((PUINEHTOB?

IIpaxkmuueckan padoma 2. HYacmnoie npouseoonvie nepeozo nopaoka. Yacmmuole
npouseoouvie e@viciiux nopaokoe. Ilonnvtii ougpgpepenyuan pynxkyuu. Jueppepenyuanv
gviCuIUX nopaokoe. /Jugppepenuuposarue c10scHblx U HEABHBIX PYHKYILIL.
Ilenws: chopmMupoBaTE YMEHHE BBIUMCIATE YACTHBIE NMPOM3BOAHEIE U IU(PepeHIMAT (PYHKIINH
HECKOJBKUX IEPEMEHHBIX M MPUMEHATE MOTYUYEHHBEIE YMEHHSA HPU PENICHUM HPAKTHIECKHUX
3amad.
Teopemuueckan uacmo:

[Tycte B HekoTopou obmactu 3amana (pynkumsa z = f(x, y). Bozemem npou3BOIBHYIO
Touky M(X, y) 1 3aganum npupanienne Ax k nepemeHHOd X. Torma sennunna Axz = f( X + AX, y)
— (X, y) Ha3pIBAaETCA YACTHBLIM MpHpalleHHeM (PYHKIHH 110 X.

MoxHO 3amucaThb

2 _ S+ A y) - (X))
Ax Ax

Az
x = f(x, y) mo x.
Av=0 Ay
O0o03HaueHUE:
Oz of (x,y)
PE z,; 5 ;S p).
Ox Ox
AHAJIOTUYHO OIPENEIIAETCA YaCTHAAL MPOU3BOAHAA (PYHKIIUY 110 V.
%z _ o SO+ AY) - f(x )
a-y Ay —0 ﬂy
Oz
I'eoMeTpHYeCKHM CMBIC/IOM 9ACTHOM MPOU3BOJHOM (IOMYyCTUM a—) ABJIAETCA TAHTEHC
X

yIIa HAKIOHA KAacaTenbHOM, MpPOBeAEHHOM B TOuke No(Xo, Yo, Zo) K CEUCHHIO ITOBEPXHOCTH

[IJIOCKOCTBIO ¥ = Y.
ST D PEp MY WP oS IS O ARAI N

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

d _of s of dy
zt S oxt By dr

2 Ecm 2 5 f(x J*’:L X = I(-‘f, S), »= _}?(.E, 5‘), o

Az Ei‘fcfx @’dy
Zr ﬁx:s:r By gt

oz @f@}: af dy
s ﬂxﬂs By &

i it B = 2 . B
& & e

H{}MTWEPEHHHHHGM ¢yaxkumn z = f(X, y) Ha3pIBaercs TIaBHAA JIAHEMHASA
OTHO CHTENBHP A Bi"%a nieHns PyHKIMN Az B TOUKE (X, y):
2000

Ceptrudomkatr: 2C0000043ESABBBYS5220

6000004
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa '{?Z f (I _]/)d)if + f; (‘I J’)aj’

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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s pyHKUIMM TPOW3BOIBHOTO YKMCIA TIEPEMEHHBIX

df (x,v,2,...,1) = f a{a}Jr +§idr,

rit +

[Tpumep. Hatiti monnerit qudpeperiman Qyuximmn ¥ = x* ~ .

du—%dr+—a}+%dz
ox Oy Oz
%:y?ﬂf;‘l; au_x:-"]nr 2yz; %ZI"'IZMI*JJE;
ox oy oz

du =y zx" " dx+2x" vzl xdy+ v’ x" 7 I xdz
YacTHbIe NPOU3BO/JHbIE BLICIINX MOPS/IKOB:

2 (L) e "= (1)
2L 28 1),
Z;”j = :x{i{J HNH f;m - (J':EHI:.

=i ;(if J n Fay = (5] -

NugpepeHIHAIBI BLICIINX TOPS/IKOB:

2 2
szf: E;:{-ﬂiij ;}{djﬁz,
i :
A e A R S ot S
o kg Km - k!
&= { +—ny} s
e
rge @ = .:ix+ . d¥ _ omepatop ARddepenHpoBanEA
o gy |
Bonpocwet u 3aoauu:
3amayga 1.
Hairtit yacTHBIE MPOM3BOAHEIE 10 BTOPOTO MOPAAKA BKIUYUTEIBHO 3aJaHHBIX (DYHKIIHI:
l. z=e"Y, 2. z==zxln(x/y).
3. z =sin(zy). 4. z=¢€"cosy.
5. z=+/x2+y2. 6. z=In(z* + y).
7. 2= +/2zy+ 12 8. z=In ¥7y.
QRSN s . 10. 2 = (1+2)(1 + )

Ceptucpukar:  2COMPGOFALAAEBBI52205E7BAS00060000043E

Bnaneneu: e oga TaTekAHa AnekcadapoBH
“HaitTi TPOM3BOAHEIC (PyHKIMHN 2=2(U,V):

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ceptud
Bnapnenel:

ez, u=ulz,y) uv=rv(zvy)).

i}
1. z=u+v?, u=z+y, v=z—uy.
2, z=In(u®+v*), wu=uzxy, v=x/y.

3. :z TR T 81 I. U= C08 1.

i = u* 4 24, n " Iy . | = g=¥,

3. z=arctg(u/v), u=rsiny, U= I COS Y.

b, =2 Inl .l"!], u " -+ g;", U 11

- 5 ] 3 F S

. 3 Thalt Sl T L T ny/ I+ y, 'L arctg ly/ x ).
j K | Ly |

R, 2 W/ U, u = Inlzx= + =), U= Iy,

9. z=¢e"" u = Inz, v = Iny.

Ly, = Imn (% r] ) i gin [ F ), L "|r' 1.

3amaua 3.
Haittu npon3BogHbie (PyHKIMN, 38 TAHHBIX HEABHO:

l. ¢~ =2V, 2. y=1+y"

3. yv=xr+Iny. i, z4+y=¢e"79,

5. Tfe ¥ — gie*t =1, 6. r—y+arctgy = 0.

I. ysinx —cos(xr —y) = (L 8. sin(ry) — e*¥ —x~y = 0.

0 14+xy—Imle™ +e *)=0. 10.2° =2ay+y*+x+y-2=0.
Bonpocsr:

1 .JlaiiTe ompeneneHne 9aCTHOTO MPUPANIEHUA (PYHKIMU 0 HE3ABUCHUMOM MEPEMEHHOM.

2.Yro Takoe moyjHoe npupanieHue (yHKIuu?

3.Uro Takoe wwacTHas MNOpPOM3BOOHAA (DYHKIIMM HECKOJBKHUX TmepeMeHHbix? Kak
0003HAYAETCA YACTHASA MPONU3BOTHAN !

4.IToscHUTE TEOMETPUUECKHUIH CMBICT YACTHOW MPOU3BOJHOM.

5.4to takoe nuddepentman pyHKIIMN HECKOTLKUX MTEPEMEHHBIX ?

6.4Urto Takoe mHeapuzanys PyHKIAHM ?

7.I1osmure mpaBuna nudepeHnpOBaAHNASA CIOKHBIX U HEABHBIX (DYHKIMH.

8. Kak HauT! 9aCTHEIE OPONU3BOHEIE BTOPOT 0, TPETLETO, ..., N-T0 MOPAIKA?

9. 3armumre Gpopmysty A BEIYMCIEHUA au(pepeHiinana BTOporo mopsaaka pynkuuu
IBYX NEPEMEHHBIX.

S. IlepeyeHs OCHOBHOH H TOIOJTHUTE/ILHOH JINTEPATYPbl, HEOOXOAHMOM /ISl OCBOCHHS

U CHHILTHH bI
IlepeyeHs OCHOBHOM JIHTEPATYPHI
l1.I'yvcak, A. A. Bricmmags maremaruka. Tom 1: yuebmuk / A. A. I'ycak. — MuHCK:
TerpaCucremc, 2009. — 544 c. — Pesxxum nocryma: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Breicuas marematuka. Tom 2: yueOnuk / A. A. I'ycak. — MuHCk:

TerpaCucremc, 2009. — 446 c. — Pexum nocryna: http://www.iprbookshop.rw/28060.html

IlepeyeHs TOMOTHHTE/ILHOH JIHTEPATYPhI

| . MupuBupyaneHeie 3ananusa mo Beicmen marematuke. Hacrs 1. Jluneinada u BekropHas
anreOpa. AnamrTnueckas reomerpus. [uddepennpmansHoe wucuucnenue QyHKUMH OTHOU
nepemeHHon: yueOnoe mocobue / A. II. Pabymko, B. B. bapxaros, B. B. [epxkasen, U. E.
FOpyte; mon penakuumen A. II. Pabymko. — Munck: Bermonmas mkona, 2013, — 304 ¢. —
Pexcnm noggyma: hitped/wayw.iprbookshop.ru/20266.html.

2%%#@@;}%%33;[&%5 mo BeICIIEM Maremartuke. Hacte 2. KoMmiekcHbIe 4dmcIa.

J r‘?ﬁﬁmmmSE%Bﬁfjggﬁiﬁifgﬁﬁgﬁﬁ]%%%ﬁfme uHTerpansl. @OYHKIMM HECKOJBKMX MNEPEMEHHBIX.
OOrpikHOBEHHBIE nU((epeHIIMATBHBIE ypaBHEHNA: yueOHOoe mocobue / A. II. Pabymko, B. B.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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bapxaros, B. B. [lepxasen, U. E. HOpyre; moxg pemakumen A. II. PaOymko. — Munck:
Brermmimasn [IKOJIA, 2014. — 397 C. — Pexum DOCTyma:
http://www.iprbookshop.ru/35481.html.

3.MupuBuayaneHele 3agaHus 0o Beicmied maremaruke. Yacte 3. Panel. Kparueie u
KPHUBOJIMHENHEBIE UHTETPAJIEL. DJIEMEHTEL TEOpUU ITOJ : yueOHoe mocobue / A. I1. Padymko, B.
B. bapxaros, B. B. Jlepxasen, 1. E. IOpyts ; moa pemakumenn A. Il. PaOymko. — Mumnck:
Bermmiimas mkosra, 2013. — 367 ¢. — Pewxum mocryma: http://www.iprbookshop.ru/2021 1.html.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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MUWHHUCTEPCTBO HAYKHW U BBICHIET'O OBPA3OBAHUWS PO
OEJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICIIEI'O OBPA3OBAHM A
«CEBEPO-KABKA3CKHWU ®EJIEPAJIBHBINM YHUBEPCUTE T»
[Taruropckuii HHCTUTYT (Punuan) CKOY

MeTonnyeckue ykazaHus
110 BLITIOJITHEHHIO JIA00OPATOPHBLIX PadOT M0 JUCIHHILTHHE
«MareMaTHKA»
i HanpasieHus noarotoBku 08.03.01 CtpourenscTBO
HanpaBJIeHHOCTE (1mpoduns) I'opoackoe CTPOUTEILCTBO H X03HCTBO

[Taruropck 2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Conep:xanue
Crp.

Beenenue 3
JlaboparopHassi pabdora Nel. Pemienue HEBBIPOKACHHBIX CHCTEM JIMHEMHBIX 4
ypaBHeHUM MmeTogoM Kpamepa, meromom oOpatHOM MaTpullel. Pemenue cucrem
TUHENHBIX ypaBHEHUN MeToaom [aycca.

Jlaboparopnast pabora Ne2. [Ipou3BoaHEIC HEKOTOPEIX WIEMEHTAPHBIX (PyHKIMHA. 9
OcnoBueie npaBwia auddepenuupoBanud. uddepenumnpoBanne CiIoKHOU M
oOpaTHOU (PYHKIIMIAL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Beenenue

1. Heas ¥ 321241 H3Y4YeHHS THCIHILTHHLI

Llene mucomrmmuer: (gopmupoBanne Habopa o0mienpo(ecCHOHATEHBIX KOMITETEHIN
OakanaBpa mo HanpasiaeHuro moarotoBku 08.03.01 «CrpourenscTBo.

3amagyn OCBOEHMA OUCHUILIMHEL:  (POPMHPOBAHME IIPEACTABICHUM O POJIM U MECTE
MATEMATUKN B COBPEMEHHOM MHpPE, STamax pa3BUTHA, YHUBEPCAIHHOCTH €€ MNOHATUH H
OpPEaCTABICHUN; (POPMHUPOBAHME YMEHMHW KOHCTPYHUPOBAHUA W AaHATIM3A MATEMATHUYECKHUX
MOJIeJIEd OOBEKTOB, CUCTEM U MPOILIECCOB MPHU PENIEHNUM 34144, CBA3AHHBIX CO cpepou Oymymien
Mpo(PECCHOHANBEHON NEATENBHOCTH; OBJIANEHHE HABBIKAMH TOYHOIO M CIKATOTO BBIPAKEHUA
MATEMATUIECKOM MBICIM B YCTHOM W MHMCBMEHHOM HW3JIOKEHHUHM, C MCIOJIL30BAHUEM
COOTBETCTBYIONIEH CUMBOIHMKHU.

B pe3y/ibTaTe 0CBOCHHS THCIHHILIHHLI CTYACHTbI {0/ ZKHbI:
3HATB:  OCHOBHBIE  TIOHATUA  AHAIUTHUYECKOM  TEOMETPUHM,  JIMHEMHOM  anreOpel,
U PEePeHIMATBHOTO U MHTErPAJILHOTO HCUYMCICHUS (PYHKIMM OOHOM IEPEMEHHOM, TEOPHUU
(P YHKIIMM HECKOJIBKUX MNEPEMEHHBIX, TEOPHUHU (PYHKIMH KOMIUIEKCHOTO IEPEMEHHOTO, TEOPHUU
pAnoB, Teopun AU PepeHIMATEHEIX YPABHEHUM, TEOPUH BEPOATHOCTEM M MATEMATHYECKOU
CTATHUCTHKH, YUCIIEHHBIX METOIOB.
YMern: 3(PPEKTUBHO UCMOIB30BATE METOABI AHATUTHYECKON T€OMETPHUM, JTHUHEMHOU anreOpsl,
U PEepeHIMATBHOTO U MHTETPAIBHOIO0 HCYHUCICHUS (PYHKIMM OZHOM HEPEMEHHOM, TEOPHUHU
(P YHKIIMM HECKOJIBKUX MNEPEMEHHBIX, TEOPHUHU (PYHKIMH KOMIUIEKCHOTO IEPEMEHHOTO, TEOPHUU
pAnoB, Teopun AU PepeHIMATEHEIX YPABHEHUIH, TEOPHUH BEPOATHOCTEM W MATEMATHUECKOU
CTAaTUCTUKW, YWUCIEHHBEIX METOOOB. IIPU PEIEHWH 3a7ad, CBA3AHHBIX CO cepon
IpO(PECCHOHATEHOMN IEATENHHOCTH.
Biiajers: HaBEIKAMM MCHOJIL30BAHUS METOAOB AHATUTHIECKOU T€OMETPHUHN, TUHEHMHOU alreOpsl,
nu(ppepeHIMaTEHOTO U MHTETPATBHOTO MCYUCAEHUA (PYHKIMM OJHOM HEPEMEHHOU, TEOPUU
()YHKIIUM HECKOJBKUX I[EPEMEHHEIX, TEOPHUH (PYHKIHM KOMIUIEKCHOTO MHEPEMEHHOT0, TEOPHH
pAnOB, Teopun AU PEepeHIMATEHEIX YPABHEHHUM, TEOPUH BEPOATHOCTEM M MATEMATHYECKOU
CTATUCTUKH, YUCJIEHHBIX METOAOB MNPH PEMIEHWW 3a]ad, CBA3aHHBIX CO  c(epon
Ipo(PpeCCHOHATEHOMN IEATEIBHOCTH.

2. O0opynoraHHe H MATePpHAIBI

[Tpaktuueckune pabdoter mo mucuummine «MaremaTtuka» NpoBOAATCA B KOMITBIOTEPHOM
KJIACCE C MyJIbTUMEANA 000PYI0BAHUEM: MIPOEKTOP, KOMITBIOTEDP, IKPAH HACTEHHBII.

3. HaumeHoBaHHe J1a0opaToOpHBLIX padoT

No HaunmeHnoBanue Te€M OUCIUIUIAHEL, HX KPATKOE Ob0seMm M3 mux
Temsr COZIEPIKAHUE JaCOB OpaKTU4 eCKasa
ITHCII ITOATOTOBKA, YACOB
1500M0% |

HEI

1 cemectp
Pemenne  HEBBIPOKIOECHHBIX  CHUCTEM  JIMHEMHBIX 1.5

2 ypaBHeHUM wmeronom Kpamepa, meromom oOparHOU
Marpunsl. Pemenue CHCTEM IMHEWHBIX YPABHEHWH

meronoMm ['ayccea.
8 [Tpon3BOAHEIE HEKOTOPBIX ASIEMEHTAPHBIX (PYHKIHH. 1.5 Pemenue
OCHOBHEIE IpaBUIA nu(ppepenmpoBanms. a3HOYPOBHEBEIX
FOKMENT FIOAMVCAH T Itquq) PEHIHP . pasHoyp
ﬂﬂ%ﬁt@pﬁﬂuwﬂﬁue CIIOKHOM W 0o0OparHOH 3amad

Cepti : WEEEDEET BAS00060000043E

Bnapngme

Hroro 3a 1 cemecTp 3 1.5

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JlabopaTopHasi padora Ne 1.
PelieHne HeBbLIPOKIACHHBIX CHCTEM JIHHEHHBIX YpaBHeHHH MeTo0oM KpaMepa, MeTo/10M
oopaTHoi MaTpullbl. PenieHre cucreM JIHHeHHBIX YpaBHeHHH MeToI0M I'aycca.

e paborsl: Bripaborare ymMeHue pemarsk HEBBIpOxkAeHHBIE CJIY mMaTpuuHbIM MeETOOOM,
meronoM Kpamepa, meronom 'aycca n mpuMeHsATs yMEHUS 11 PENIEHNUA OPAKTHUYECKIX 3a/1au.

TEDPETH‘IECKHH HdCThb
[TycTs mana cucrema M TMHENHBIX YPABHEHUU C /1 HEU3BECTHBIMM:

A-X =B,
I

/ \ I TN

ayp dypp ... Ay, X1 b,

ay dx ... 4 Xy by
A = X = ., B= .
kanl dyo .o Ay, / '\xﬂ J \bn /

bynem PEANOJIarars, qTO OCHOBHAA MarpuIia A HEBEIPOKICHHAS.

Torma cymecrByer oOparnas marpuna A_l . ITomuoxus marpuunoe ypasaenne A+ X = B na

_1 s s
marpurly A — ciesa, momyuuM (popMmyiry, Ha KOTOPOH OCHOBAH MATPUYHBIH METO PEIICHHS
CHUCTEM JIMHENHBIX YPABHEHUI:

X=A"B
3ameuanue. OTMETUM, YTO MATPUYHBIN METOJ PEMICHUS CUCTEM JIMHEWHBIX YPABHEHHH B
OTIIMYME OT MeTona l'aycca mmeer OorpaHNuYeHHOE NMPUMEHEHHE: 3TUM METOIOM MOTYT OBITh
PELIEHEI TOJBKO TAKUE€ CHUCTEMBI JHMHEWHBIX YPABHEHWM, Y KOTOPEIX, BO-IIE€PBEIX, YHCIIO
HEW3BECTHBIX PABHO UMCIY YPABHEHHUI, 4 BO-BTOPHIX, OCHOBHAA MATPUIIA HEBEIPOKICHHAS.
[Tpumep. Pemints cucremy TUHEHHBIX YPABHEHUM MATPUIHBIM METOTOM.

-~

Sx;— x, — x3 =0,

L4x1+ 3.1':2 + 2.1'3 — 16

3amana cucTema TPEX TMHEHHBIX ypaBHeHuii ¢ Tpems nemspectneivmu A - X = B, rae

r‘/5 —1 —1\' (Il\ﬁ (0\H
A=|1 2 3|, X=|x,| B=|14]
4 3 2, \ A3 ) 16,

OcHOBHAsA MATpUIA CHUCTEMBI YPABHEHWUHM HEBBIPOKIEHHAA, MOCKOJIBKY €& ONMpeneuTelNb
OTJINYEH OT HYJIA:

5 -1 -1
detA=(1 2 3|=-30.
4 3 2

—1

O0parn MAaT I/]l[,é’ COCTABUM OTHUM W3 METOIOB, OMMCAHHBIX B ITyHKTE 3.

NOKYMEHT MOAMUTAH
SNEKTPOHHOW MNOAMNUCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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(11 1%

6 30 30
a7 38
3 15 15|

[ U

. 6 30 30 )
[To (popmysie MATPUIHOTO METOAA PEIEHU CUCTEM JTMHEWHBIX YPABHEHUM MOIYUUM

(1 1 1)

(5 -1 -1\| 6 30 30| (1
x={1 2 3[|l-1 T 31_|,|
315 15

A3 2)10 1 19 11| A3y
. 6 30 30
Teopema (mpaBuno Kpamepa). Ecium onpememurens Marpunsl CUCTEMBI OTJIMYEH OT HYIA, TO
CUCTEMA UMEET PEMIEHUE U MIPUTOM TOJIEKO OJHO. DTO PEMIEHUE ONpenenseTcs (popMyIamMu:

X, =——, TO€ A — ONpenennuTens MaTPULBl CUCTEMBI U Ay — ONPENEIUTENL MATPHIIEL,

HOIy4aeMOM U3 MATPHUIILI CHCTEMEBI 3aMEeHOM k—0r0 cT0oa01a ¢TOI0110M CBOOO THEIX YJIEHOB.
[Tpumep. Pemurs cucremy ypaBHeHHH, UCTTONL3yA (popmysiel Kpamepa.

(x+2y-3z=5
12x—-3y+z=3
[4x+y—-2z=10

Pemenue: Haitnem 0CHOBHOM U JOTIOMHUTEIBHEIE OTIPEETUTEITH.

1 2 -3
A=12 -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 =2 -3 3[=-30+10+24+60-3-40=21
4 1 10|
[To popmymam Kpamepa nmeem
x=ﬂ'” =_—42=2; yzﬂ"' =l=0; zzﬂ: = 21 =—1.
A =21 A =21 A =21

OreBer:x=2,y=0,z=-1.

[TpakTraeckn and penieHusa CUCTEM JMHEWHBIX YPABHEHWM Yamle BCETO MPUMEHAETCA

OKYMEHT NOAMNWCAH
meton I'a oRAET 8 TTOCIIEI0BATEILHOM UCKIOUYEHNH HEN3BECTHEIX.

Ceprucukar:  2COTYEFS PARRFRY CHUPENRP MIPPASITHEIX alreOpanyecKnX YPaBHEHUM:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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a, X, + a,x, +---+a,x, =8,

1

X, TdpX, ++d, X, =86,

a, x,+a,.,x,+--+a, X =8,

L ml m mn

bynem mpon3BoIUTE HA CUCTEMOH CIEAYIOMIHUE SIEMEHTAPHBIE MTPE0OpPa30BAHUA:
1. BrruepkuBanue ypasaenus suga 0-x, +0-x, +---+0-x, =0.
2. [TpubaBnenue Kk 0QHOMY YPABHEHUIO OPYrOTO YPABHEHMA, YMHOKEHHOTO

Ha MIPOU3BOJIEHOE YHUCIIO.
3. Ilepemena mectamu IByX YpaBHEHHUI.

ITycte Teneprs a;, # 0.(Ecimu a,, = 0,170 MBI TOMEHAEM MECTAMH IIEPBOE YPABHEHHUE C TEM
ypaBHEHHEM, rae KOAP(QHUIMEHT NpU X, OTIMYEH OT HyJd). MckmrounMm Temepp x, U3 BCEX

YPABHEHUM CHUCTEMBI, HAYUHAA CO BTOPOTO. [[y14 3TOT0 KO BTOPOMY YPABHEHHIO MPHOABUM
a

MEPBOE YPABHEHHE, YMHOKEHHOE HA ( ——= ), 3aTeM NpUOABMM K TPETHLEMY YPABHEHUIO MEPBOE,
a
1l
s
YMHOKEHHOE Ha (——— ) U T.[. K IMOCIETHEMY YPABHEHHUIO NPUOABUM MEPBOE, YMHOKEHHOE HA (
a
11

—ml

—— ). Ilpu sTOM mMOTTYy4HUM CUCTEMY
a
¥

(€, X, +Co Xy + oo+ C X+ Cp X, =

17

Cffxf Tt C]rxr paie s Cfnx.ra - a]

Xy, +o0o4+C, X +---+cC, X, =a,

\_ JFI mr IR

Jlanmee, mpUMEHHUB TE€ K€ pACCYKICHUSA K IOJIYYEHHOHM CHCTEME, HCKIIOUUM W3
ypaBHEHMI, HAUMHASA C TPETHETO X, W T.0.
[Tpomomxas 5TOT mponecc, Mbl MPUAEM K OTHOMY U3 OBYX CIY4aeB:
l. JInbo mocne ompeneneHHoro miara MOJYYUThCA CHCTEMA, COMepanias

ypasuenue Bupa O-x, +0-x,+---+0-x, =¢ u ¢#0. Torma mama cucrema He HMEET
pPEIEHUH, T.€. HECOBMECTHA.
2. mubo cucrema He comepxut ypaBHenue Buga O-x, +0-x, +---+0-x, =6 u ¢=(. Torma

pﬂHD HJIH ITO30JHO MBI IIPHICM K CHCTCMC

(€, X, +CX, +4C X, +++C, X, =a,

In

E]EIE Tt erxr Feeet EEHIH = ﬂ]

C X ++C_X =d
e TR r

'

Bo03M0OKHEBL A1BA Crydas:

a) r=n. lTorga mocnemnee ypaBHEHHE MOCIECIHEW CHUCTEMBI UMEET
a
BUO: ¢, X, =d,, OTKyJa X, = .-;:*_” 13 npennmocieanero ypaBHEHUS HAXOOUM X, | U

R

T.J. U3 OEPBOT0 YPaBHEHUA CHCTEMBI HAXOIUM X, .
b) r<mn.Tormacucrema numeer OECYUCIEHHOE MHOKECTBO PEILIEHUM.

BaMEHARIG Sk ADAKTHIECKOH TOUKM 3PEHMS TIPOIECC PEIIEHHSA CHCTEMBI MOYKHO
Ceprvch GBIICTOINDE3 EYBPB BRIECTOANPEOGPAsZeBAH NI HAl CAMOM CHCTEMOM MPOM3BOIUTE MPE0OpPa3OBaHM

Snanenga 8%:?8%@%%&&%&”1{?&% IMPEHHONW MATPUTIEH CHCTEMEI.

[Tpumep. Pemmts cucremy meronom ['aycea.
NencteuTenad: ¢ 19, 08.2022 no 19.08.2023 19




(2x, +x, —x,+x,=1
3x, —2x,+2x,-3x,=2
Sx, +x, —x; +2x, =—1

k2x| — X, +I3—3.I4 =4

Pemenue. PaccMoTpum pacmmpeHHy0 MaTpULy

(2 1 -1 1 1)
3 -2 2 -3 2
B =
5 1 -1 2 -1
.2 -1 1 =3 4)

3

5

YMHOXHB MEPBYIO CTPOKY HA 5 3aT€M YMHOXKUB MEPBYIO CTPOKY Ha K HaKOHEII,

YMHOKHUB TEPBYIO CTPOKY HA —l, CloKuM mepByro CTPOKY IMOCIETOBATETLHO CO BTOPOM, C

TPETBEU U C UETBEPTOUN CTPOoKOU. [Tomyunm

(2

)

1 -1 1 1 / . . BN
) 7 7 0 2 1 -1 1 1
B 9 2 9 9 o -7 7 -9 1
0 33 v 7 0O -3 3 -1 -7
2 2 2 2 _ _
0 -2 2 -4 3 0 -2 2 43
B mocnemHend marpuile Mbl YMHOKWIM BTOPYIO M TpeThio CTpOoky HaA 2. [lanee 1 u 2
3
CTPOKM OcCTaBipsieM 0e3 m3meHenus. CnepBa YMHOKHUM BTOPYIO CTPOKY Ha X U CIOXKHUM C
. . 2 . .

TPETBEH CTPOKOI, 3aTEM YMHOMKHUM BTOPYIO CTPOKY Ha -5 U CJIOKUM C YETBEPTOU CTPOKOIL.
[Tomyumnm

2 1 | 1 o1 -1 1 )

R G 0 -7 7 -9 1

B ~ O 0 0 — —-—— ~
7 7 0 0 0 20 -52
10 19 0O 0 0 o 1
O 0 0 —-—— — 7 7
L 7 7 ) \ J
(21 -1 1 1) (2 1 -1 1 1)
o -7 7 -9 1 o -7 7 -9 1
O 0 0 20 -352 0O 0 0 20 -52
o o o0 -1 19, {0 0 0 0 -=7)
1

[Tocnemnroro Marpuily Mel IOJYYWIM, YMHOKHB TPETBIO CTPOKY Ha > U CIOXKHUB C

ueTBEPTOU CTPOKOU. [locnennsas sersepras CTpoKa 03HAYAET, YTO MBI HMEEM YPABHEHHUE:!
O-x,+0-x,+0-x, +0-x, =7
CII€OBATEIBLHO, IO CKA3aHHOMY BEIIIE CUCTEMA HECOBMECTHA.
[Tpumep. Pemmite meTomom ['aycca cucremy ypaBHEHHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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(X, +2x, —3x, +5x, =1
x, +3x, —13x, +22x, = -1
3x, +5x, +x;,—2x, =5

[ 2x, +3x, +4x, - Tx, =4
Pemenue. PaccMoTpyM pacmmpeHHYI0 MATPULY CHCTEMBI
(1 2 -3 5 1)
1 3 —-13 22 -1
3 5 1 =2 5
2 3 4 -7 4

YMHOKHMM crmepBa MEPBy0 CTPOKY HA (—1) m cimoum co BTOpPOM CTPOKOH, 3aTeMm
YMHOKHM II€EPBYIO CTPOKY HA (—3) M CIOXKHM C TPETBEH CTPOKOM W, HAKOHEI], YMHOXUM
HEPBYIO CTPOKY Ha (— 2 ) ¥ CII0KUM € UeTBEPTOH CTPOKOU. [Tomyunm
(1 2 -3 5 1) (12 -3 5 1)
B O 1 -10 17 =2 O 1 -10 17 -2
O -1 10 17 2 O 0 0 0 O
o -r 1w -7 2 ) 00 0 0 0 )
Bropyro marpuily MBI MOJIYyYMM CIOKHB CIIEPBA BTOPYIO CTPOYKY C TPETBEH, 3aTEM

CIIOHB BTOPYIO CTPOUKyY C uerBeprod. HyneBrie crpoukm BeIOpaceiBaem. Ocraercsa cucTema
yPABHEHUH

x, +2x,-3x,+5x, = 1
x,—10x, +17x, = -2

bynem cuurare x, U x, CBOOOJIHBIMU HEU3BECTHBIMU, 0003HAYAA UX: X; =, X, = [}

B=

(%)

3 BTOpOTO YpaBHEHUA CUCTEMEI () HAUJEM X,

x, =10 —-173—-2

[ToncraBuB x, B IIEPBOE YPABHEHUE, ITOTYUHM:

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

x, +20a-34p—-4-3a+5p =1 wm

x,=—17a+298+5.

Taxum oOpazom, manHas cucrema uMeeT OECUNCIEHHOE MHOKECTBO PELLIEHUM:
{.1:, =—17a+295+5

a e (R)
x, =10a-17p-2
Conep:xanne oTyeTa

1. Tema

2. llens pabotel

3. KpaTkoe onucanne BEIMOITHEHHOU Pa0OTEL.
4. ChopMynupoOBaTh 3aKIFOYEHUE U BEIBOIBI
5. OTBETUTE HA KOHTPOJILHBEIE BOMPOCHI.

KoHTpo/IbHBbIE BONPOCHI H 3a1aHHSL.
Pemnrs CIHY paFpapseiyg MeTo1oM 1 MeToaoM Kpamepa:

3NEKTPOHHOW NOANMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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. -

(3x, +2x, +x, =5 X, —2x, +3x, =6 2x,—x,—x, =4

2x, +3x, —4x, =20;B) {3x, +4x, —2x, =11
| 2x, +x, +3x; =11 [ 3x, —2x, —5x; =6 3x, —2x, +4x, =11

a) 12x, +3x,+x, =1 ;0)

A,

(2x; — X5 +3x;3 =4, 8x; +3x, —6x; =—4, 3x; —2x, +4x; =12,

DX +3x0-x3 =1L 584 x + x; - x5 =2, 59 {3y +4x, - 2x; =6,

e

Xp —2Xy + 2x5 =7 4x; + xp—-3x3 =-5 2x) — Xp— x3 =-9
Pemurs cucremsl MMHEUHBIX ypaBHEHUN mMeToaom [aycca:

(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, =6 3x, —2x, +4x, =11

(2x, +4x, +4x, +6x, =18
4x, +2x, +5x, +7x, =24
3x,+2x, +8x; +5x, =13

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

IlepeyeHr OCHOBHOH H JONOJHHTEJIbHOH JIHTEPATYPbI, HEO00XOAHMOH /JISI OCBOCHHS
AUCIHILIHHLI

[Tepeuens 0CHOBHOU IUTEPATYPHI

1.I'ycak, A. A. Beicmaa maremaruka. Tom 1: yueOnuk / A. A. I'ycak. — Mumnck:

TerpaCucremc, 2009. — 544 c. — Pesxxum nocryma: http://www.iprbookshop.ru/28059.html
[lepeyens OMOMHUTENEHOU IUTEPATYPEL

| MaguBuayaneHele 3a0aHus 0 BeICmed maremMatuke. Yacte |. Jluneitnas u BekropHas
anreOpa. Anamrtnueckas reoMmerpus. uddepenimansnoe wucuncnenue QyHKIMHA OTHOM
nepemeHHon: yueOnoe mocobue / A. II. Pabymko, B. B. bapxaros, B. B. [lepxasen, U. E.
FOpyte; mon penakiumen A. II. Pabymko. — Munck: Bermonmas mkona, 2013, — 304 ¢. —
Pexum mocryna: http://www.iprbookshop.ru/20266.html.

JlaboparopHasi padbora Ne 2.
Ilpou3BoaHbIE  HEKOTOPBLIX  IeMeHTApHbIX  (pyHkOui. OcHOBHbIE  NpaBHjIA
nugdepennupopanus. Anddepenunporanue cj10:xxH0H H 00paTHOH QYHKIIHH.
Lear padorsl: CPOPMHPOBATE YMEHME BBEIUACIATE NMPOU3BOIHBIE JJIEMEHTAPHBIX (DYHKITWH,

CIO0KHOU M 00parHOM (PYHKIMI M INPUMEHATH YMEHHE MPH PEHICHUH MPAKTHYECKUX 3a7ad
Ipo(PeCCHOHATEHOMN TEATENHHOCTH.

TEDPETI‘I‘IECKHH J4aCThb
[TpaBuna BEIUMCIIEHNA TPOU3BOIHEIX, CBA3AHHEBIE C ApU(PMETUUECKUMHA AEUCTBUAMA HAT

(PYHKIAMU.
I. IlocmosarHbIU MHOMCUMENL MONCHO BbIHECMU 34 3HAK Npou3gooHou. Huvimu ciogamu,

f .
et gb_]f'H}{'EfHH i = QO(I) umeem 6 mouke X HPDHEEG(?‘H_]!FG U , mo 6 3mou moukxe

(Cm)f =Cu' (C = -:'rm.?.f).

[Tpumep
r )
y =35cCo0sx, y' =(5cos x) =5(cos x) =—5sin x.
1I. Hgﬂzﬂaﬂdmﬂ om ancebpaudeckou cymmuvl 08YX (QVHKYull pasHa aicedopaudeckou
ORYMEHT MOANVUCAH .
cymme ngn%,ﬁﬁ MBBBIX DYHKYUU.
Ceptucomkatr: 2C0 — ( ) — ( )
Copnwbnr 2COBBHIISRTTE SRFBVIRINGT 1 = (x) w v = (x) mveror B Touke X mpomseomHBe, TO

r

(utv) =u'+v'.

22
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[Tpumep
y =x> —3x*+2x-1,

V= (xj )r — (Sf )I + (2;1::)I — (1)I =5x" —6x+2.
Il Ecmu yukyuu u= ;o(.x) u v= w(.:t:) umerom 6 mouke X HPOU3BOOHblE, MO
cnpaseonuéa opmyia

r

(uv) —u'v+uy.

[Tpumep
y= (.:!::2 —SI)Siﬂ X,

F

y' = (.132 - 3.1:) sin x + (.:!::2 —3IISi[’1 .x:)r = (2x—3)sin x + (.1:2 - 3.1:):::(::5 X.

[Tpumep
y= (.x—lX.x—ZX.x—E‘}),
y' = (_x— ZXI— 3)+ (x—lXx—3)+ (x—l)(x— 2)

IV. Eciu gpynkyuu U = qo(x) uy= u/(x) uMeronm 8 mouke X Hpou36OO0Hble, NpUYeM 6

smoti mouke V%0, mo cnpaseonusa popmyia
r
U u'v—m'
1 —.
v v
[Tpumep
x+1

y= —1 . B cootBercrBum ¢ (hopmMynoit HAXOTUM
I —_

C D) (=)= (x4 1)x=1) -2
Yy = > - >
(x - l) (.x - l)
[Tpu BEramrcIEHMH MPOU3BOIHON (D YHKIIMH TETECO00PA3HO MOIB30BATHCA CIETYIOIMMHA
(popmynamu:

(x;tl).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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a .
Yy=—; Y =— 5 u (@— nocToAHHAS BeJHUHHA),
y=u% § =nu"!u

(n — mofoe AeHCTBHTENBHOE YHCM0)

1 ,
— e == .
y=Vu; ¢ T
y=a4, 4 =a*-lna-u'; y= E"'y""f'”ﬂ,-ﬂ'..'-'ﬂ-u a1l
r — uoo,
!l, lﬂgﬂul y '__-u ]':Igﬂe cina '
. v 1 f .
y = Inu, Yy o= U
y = sinu; y = cosu-u’;
= cosu; y'= —sinu - u’;
1 ’
y_'tg#':"_ Y= cosia ;
. J'__- l F
y=clgu; ¥y = st
I = secii; i ecutgu - u’;
§f = cosec i; y' = —cosecu - cfgu - u';
: : 1 .
= gresin u; = u
¥ ) 4 VTi—ut |
If = arccos 4, Yy = - u';
1 — ut
. : N S
i = arctg u; ¥ =qrmh
_ , 1
y#arn:tgu_. /] Lt

[Tycte maner QyHKIMA f(u) aprymeHra U ¥ (pyHKUHA go(x ) aprymenra X. C ux
MOMOIIEI0 MOKHO 00pPa30BaTh CIOKHYIO () YHKIIWIO

f(o(x))

aprymeHTa X . B aToM crmydae roBOpST, 4TO MBI «B35IM (PYHKIMIO OT (DYHKIMW» WIN TPOU3BEIH
«cynmepno3unuo» (PyHKIM. TOUHBIT CMBICI TAKOB: MO 33JAHHOMY X HAXOOUTCA YHCIIO gﬂ(.x );

3TO 4UCIO0 OEpeTCs B KAUECTBE 3HAYECHMS APryMeHTa A (DYHKIUHN f(u); TO, 9TO IIPH 5TOM
MOJIYYUTCH, U €CTh 3HAUECHUE f(g)(x )) IJ1s1 JTAHHOTO X .

['oBopaT enie, 4TO yHKIMA f(go(x )) MOJIy4aeTCsa U3 f(u) C TOMOMIBIO0 MOJCTAHOBKHU
w=o(x).

[Tpumep =u’. Ecou maame U =X —3X+ I, To momyaum croxHy0 (QyHKIHO

yz(f —3.1;':+1)3

[Tpumep }-‘2\/;, u=2—x.Torma y=+42—x.

| . 1
[Tpumep y=——, u =S x. Torma y =

VY CTaHOBUM BKHYIO TEOPEMY, MO3BOJIAIONIYIO BECEMA MPOCTO BEIUUCIATE MTPOU3BOIHEIE
CIIOHBIX (DYHKIIHH.

Teopema. Ilycts V= f(u,), roe U = go(x). Ecmn nng COOTBETCTBYIOMIMX APYT OPYLY

wr f f
3HAYEHWH U W X CYMIECTBYIOT KOHEUHBIE MPOU3BOAHBIE [ (Li) U U, TO CYILIECIBYET H

MEHT NOANWNCAH r r ’
KDHEHH&@%{)@MW‘}%@&@{B@F mo X, HleE[EM y = f (.H)H A
~EepTH 1E‘ """" 043ESABBBO952205E7BAS00060000043E
En fenel I_IH 13yxoBa TaTeAHa AnekcaHgpoBHa

AAppepeL— - = e S 1=0s 1 '|'| o -y
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dy dy du
dx du dx

h

2
u . u=1+x".

[Tpumep y= (l + xz)ﬁ. [Tomoxum y
y :5H4HFZS(I+IZT(1+IZ)F ZIUI(1+I2)‘.

[Ipumep y =Sin3x,T.e. y=Sinu,rne u=3x.y =cosu u'zcnﬂ3x*(3x) =3cos3x.

B caygae cmoxuHOM (PYHKIMHM, MOJIYYEHHOU B PE3YILTATE HECKOALKUX CYIIEPIIO3UIINM,
MPOU3BOIHAS HAXOIUTCA MMOBTOPHBIM HPUMEHEHHUEM (POPMYIIEI HECKOJIBKO Pa3.

[Ipumep y:(l+5in 2;-:)?',

y' = 3(1 +sin 23:)j (1 + sin 2;-:)F = 3(1 + sin 23:)j COS 2.}:(2)1:)! = 6(1 +sin 2;-:)j cos2x.
[Tycte mana QpyHkiusa y = f (x) (omHo3HauHas), £ - ee obmacTe 3amaHua, £ - 00IaCTh

M3MEHEHHUA.
Bo3emem kakoe-HUOynep 3HaueHue ywu3 obOmactm wu3MmMeHeHusa &£. Ecmm  QyHkims

yv=f (Jr) gospacmarowias (WM yowvlearouias), TO B3ATOMY Y OTBEUAET JMIIbL OJHO 3HAUECHHE X
u3 FE, mig xoroporo y = f (JC)., U TEM CAMBIM MBI ITOJIY4a€EM HEKOTOPYH) OJHO3HAYHYIO

¢pynxro x = g(y), koTopyio Ha3EmBaroT 00paTHON 1M GyHKIH y = f (,r) Ona uMeeT CBOEH

001aCThI0 3aTAHISI MHOKECTBO & , a 00macTeio m3menenns £ ; £ W € MOMEHTHCE POITSIMA.
Teopema. Ilycts y=f ( ) u ox= g(y) - B3aMMHO OOparHble, BO3pacTaroniue (Uiam

yOBIBAIOTIIME) U HENMPEPEIBHBIE (PYHKINMH, 3a0aHHBIE B HEKOTOPEIX MpOoMeEKyTKax. Ecimm B Touke

X CYIIECTBYET KOHEUHAA MPOM3BOIHAA | (x ) # (), To B cooTBeTCTBYIOMIEH TOUKE Y PYHKIMA

g(y') TAK/KE UMEET TIPOU3BOIHYIO (ITO Y ), IPUUEM

. |
«0)= 5
qT0 MOXKHO 34111CATE U TdK.
dx 1
dy dy’
dx

Ecmi (yHKIIMA MMEET HYyNEBYIO MM OECKOHEUHYIO TIPOM3BOAHYIO, TO 0OpaTHasA (pyHKIMA B
COOTBETCTBYIOMIEN TOUKE NMEET OECKOHEUHYIO I COOTBETCTBEHHO HYJIEBYIO HPOU3BOIHYIO.

Coepxanne oTyera

1. Tema

2. llens paboter

3. KpaTkoe onucanne BRIITOJHEHHOH pa0OTHI.
4. ChopmynnpoOBaTh 3aKIIFOYEHUE U BBIBOIBI
5. OTBETUTE HA KOHTPOJILHBIE BOMPOCHI.

KoHTpo/IbHBIE BOIIPOCH] H 3a1aHHSL.
3agada 1. Haittu mpon3Boanyro (pyHKIMM B TO9Ke X=0:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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_ ) o |
. flx) = sin (I3+IE 5in§)~ r#0, g4 f(x) = In (I—tg (Il Elﬂ;)) o #0,
| ':I! €= [h‘ i “- r = (L

- 3
. 1 . .
tg (.’t“ cos o~ ) +2x, x#0, 5 flz)= 8 ('E A 1-) 270,
_ * b, =1L
0, = =1[N :

_ !
1 . .1 .
wreatry | o o . ) 1 +In({ 1+ 2*sin 1, »#10,
3. flz) aresin (_L COS 53'!) , =1, 6. flz) = VI ( .'r.) 7
0, =»=1~0. 0, =10

3amada 2. Haitrn OPON3BOOHEIE (DYHKIMH:
1. 1. y=2x"+5x"-7x—4

2. y=qx

3. y=—ctgx—x
1

4, N=—
=

5. y=5§/x72

6. y=3sm x+3cos x
7. yzi(rg .x—.x)

1
8. =
Y e’ +1
0. }!:2"‘;

10. y = xvx

3amada 3. Haittu mpOW3BOIHBIE 3aTAHHBIX (DYHKIIHIL:
Lo y=2v%" 2 y—=In(z++v1+2%). 3. y=1In"(1-cosz).

3 (sinx + cosxIn 3) sh 2
4. y = Infarcsin~/r). 5. 1 . Bl .

g { V) Y 1+1n°3 g ch?®2z

.1
7. 1 = arcsin ? . 8 y=arctgd3¥". 0. y=In(l+ viha],
o
e
LR e

0. y =Insind — — .
siIl 1

3ananue 4. BeluncimTe MPOU3BOIHYIO (PYHKITAH
a) y=5"+xInx, B Touke x, =1;
0) y(x):§x3 —%x _ 453 +5, BTOUKE X, =1

B)f(I)ZZI\/;—L B TOUKC X, =4;

Jx
r) f(x)=4x"+6x+3 B TOUuKe X, =1.
3ananue 5. BelaucmuTe MpOU3BOAHEIE!

a)
1) y=arcsinbx; 2) y=arcsin) x(x >0y 3) y= arcsinmx;
4) y = arccosbx; D) y = arecos (1 — x®); 6) y =‘af:::,::ﬁs.}1- .
) SMEKTROHHOM NOAKICEIO |
Coprbndd BEm @FC an952205e8ndh T ATEIE — 3) y= arctg 3x%;
Bnaneneu:  LWeB3yxopa TarkaHa AnekcaHaposHa 1

4) y =V arctgx; 5) y = arccigmx; * 6) arcctg 7.
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B)
1) y = In({ax -+ b); 2) y= In"x; 3) y = Insinx;

Hy=lnaclgr; B y=xinm B y= ",

7y = In{x -+ V1= X, 8) i = In(In x).

Bompocer

1. Cdopmymupyure 3amauu, MPUBOIANINE K ITOHATHIO ITPOU3BOTHOM.
JlaitTe ompenenenne npou3BOAHOH (DYHKIIUH B TOUKE.
Chopmynupyure OCHOBHEIE ITpaBuaa U EPEHIPOBAHUA.
Kakaa (pyHKUMA HA3BIBAETCA CIOKHOU?!
OO0psacauTe nmpasuna TuphepeHPOBAHN CTOKHON (PYHKIIUN.
Kakasa (yHKkims Ha3eIBaeTCs 00paTHOU JaHHOU?
KakoBsel mpaBuiia nudepenunpoBanns 00parHou () yHKIumu?

NN R W

IlepeyeHr OCHOBHOH H [JONOJHHTEILHOH JIHTEPATYPbI, HEOOXOJUMOH /IS OCBOCHH

JTHCIHILTHHbI
[lepedens 0CHOBHOU IUTEPATYPEI
I.I'yvcak, A. A. Beicmaa maremaruka. Tom 1: yueOnuk / A. A. I'ycak. — Mumnck:
TerpaCucremc, 2009. — 544 ¢. — Pexxum gocrymna: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Bricmaa marematnka. Tom 2: yueOnuk / A. A. I'yvcak. — MuHck:

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

[lepeyens OMOMHUTENEHOU IUTEPATYPEI

| . MupuBuayaneHeie 3ananusa mo BeICcmien marematuke. Hacrs 1. Jluneinada u BekropHas
anreOpa. AnamrTnueckas reomerpus. [uddepennpmansHoe wucuucnenue QyHKIUNA OTHOU
nepeMmeHHoun: yuaeobnoe mocodbue / A. Il. Pabymxko, B. B. bapxaror, B. B. Jlepxasen, H. E.
FOpyte; mon penakimen A. I1. Padymko. — Munck: Bermoimas mkona, 2013, — 304 ¢. —
Pesxum mocryna: http://www.iprbookshop.rw/20266.html.

2. UnguBnayaneHeie 3amaHnsa mo Beicmied maremaruke. Yacte 2. KommiekcHbie uncna.
Heonpenenennsie wu  omnpeneneHHble HUHTETpatbl. @OYHKIMH HECKOJBKHMX IT€PEMEHHBIX.
OOsikHOBEHHBIE OU((epeHIMaTpHBIE ypaBHEHUA: yueOHoe mocodue / A. II. Pabymko, B. B.
bapxaros, B. B. [lepxasen, W. E. lOpyre; mox pemakumen A. II. PaOymko. — Mumnck:
Brrmmiamas [IIKOJIA, 2014. — 397 C. — Pexum TOCTyTa:
http://www.iprbookshop.ru/35481.html.

3. UnmuBuayaneHele 3amaHus mo BeIcmied waremaruke. Yacre 3. Pamgei. Kparneie u
KPUBOJMHENHBIE HHTETPAIEL. DJIEMEHTH TEOPUH MO : yueOHoe mocodbue / A. I1. Padymko, B.
B. bapxaros, B. B. Jlepxasen, WU. E. IOpyrs ; mog pemakuumen A. Il. PaOymko. — Munck:
Bermmaiimas mkosa, 2013. — 367 ¢. — Pewxum mocryma: http://www.iprbookshop.ru/2021 1.html.

OOKYMEHT f:ICFJ:I,I_IHCAH
INEKTPOHROW NOQINTMCLIO
Ceprwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E

—_

Bnapeneu Lilel 1AV X0Bd iITbHAHA AJIeKCaHOpoBHA
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MUWHHUCTEPCTBO HAYKHW U BBICHIET'O OBPA3OBAHUWS PO
OEJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICIIEI'O OBPA3OBAHM A
«CEBEPO-KABKA3CKHWU ®EJIEPAJIBHBINM YHUBEPCUTE T»
[Taruropckuii HHCTUTYT (Punuan) CKOY

MeTtoanueckue ykazaHus
o7 00 yJaromIuXCs MO0 OPraHM3alud U MPOBEIEHUIO CAMOCTOATENBHOM padOTEI
mo auctummHe «Maremaruka
A ctyaeHToB Hanpasnenusa noaroroBku 08.03.01 CrpourenscrBo
HAIPaBIEHHOCTE (mpoduns) ['opoackoe CTpOUTENLCTBO U XO3AMCTBO

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

IIaTuropck, 2023
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[TopsaoK BEITOTHEHUS CAMOCTOATEIIEHON PA0OTEI CTYAEHTOM
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8

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. O0mme nmoJio:KeHUs

CamocroaTrensHas pabora - maaHupyemas yueOHasg, ydueOHO-MCCIEOOBATENLCKAS,
HAYIHO-UCCIEN0BATENLCKAA padoTa CTYAEHTOB, BEINOIHAEMAsA BO BHEAYIUTOPHOE (AyIUTOPHOE)
BpeEMA MO 3a0aHUI0 W HOPH METOOUYECKOM PYKOBOACTBE IIpenoaaBareirs, HO 0e3 ero
HEIMMOCPEICTBEHHOI0 y4acTusA (IIPU 4aCTUYHOM HEMOCPENCTBEHHOM YYACTHH IPENONaBaTes,
OCTABJIAIONIEM BEAVIIYIO POIb 34 pabOTOM CTYIEHTOB).

CamocrosarenpsHas padora crynenroB (CPC) B BY3e ABisiercs BaxHBIM BUAOM yue€OHON
U HAy4YHOM JEeATEABHOCTH CcryaeHTta. (CamocrosrensHas padoTa CTYOEHTOB  WUIPAET
3HAUUTENBHYIO POJIb B PEUTUHTOBON TEXHOJIOTUH 00yUEHHUS.

CamocrosarensHaa pabora ABIAETCA BaxkHenmen (POpMOM yCcBOeHMs 3Hanui. B xone
CAMOCTOSTENEHOM padOTBEI CTYAEHTHl VYACHAIOT 3HAHWS IO KOHKPETHOM TeMe yueOHOTO
MaTe€puana, 3aKpeIuIaioT W YTOUHAIOT YK€ M3BECTHEIE WU OCBAMBAIOT HOBEBIE KATETOPHH.
CrankuBasiChk C HEOOCTATOYHO ITOHATHBIMH JJIEMEHTAMU TEMBI, CTYAEHTHI CTPEMATCA HAXOIUTH
OTBETBI WM (PUKCHPOBATH BOIPOCHI I/ IMOCTAHOBKA M YACHEHHA MX HA KOHCYJBTAIUHM C
MPETOIABATENEM WM BO BPEMA MPAKTUYECKOTO 3aHATHSA.

3ama9u CamMOCTOATENBHON padOTEI COCTOST B CIEAYIOMIEM:

1. Pa3BUTE TOTHUECKOE U ATOPUTMHUIECKOE MBINILIEHHE.

2. BreipaboTare NEPBUUHBIE HABBEIKM MATEMATUUECKOTO MCCIACOOBAHUA HNPUKIATHBIX
BOITPOCOB.

3. BripaboTare HaBBIKM OOBEACHUS PEHIEHUS 3a7a4M 10 MPUEMIEMOT0 MPAKTUIECKOTO
pesynabTara — 4nacna, rpajuka, TOUHOr0 Ka4eCTBEHHOTO BBIBOAA C IIPUMEHEHUEM aIEKBATHBIX
BBIUMCIIUTEILHBIX CPECTB, TAOMIII, CITPABOYHHUKOB.

4. Breipaborare yMEHHME CAaMOCTOATEIBHO pPa3OMpaTreCAd B MATEMATMUECKOM ammapare,
IPUMEHAEMOM B JIUTEPATYPE, CBA3AHHON CO CIIEHUATLHOCTRIO CTYICHTA.

5. Hayuurs onepupoBare aOCTpakKTHBIMM OOBEKTAMH M ANEKBATHO YHOOTPEOIATEH
MATEMATUIECKHE ITOHATHA M CHMBOJIBI [UIA BEIPAKEHUA KOJWYECTBEHHBIX W KAYECTBEHHBIX
OTHOILIEHUH.

CamocroarensHas padora cryaeHra no yueOHoM puciumumne «Marematuka wu
WH(POPMATHKA» BKJIOYACT MNOATOTOBKY K NPAKTUYECKUM 3aHATUAM M BBINIOJHEHUE

OPAKTUYECKNX 3aJaHWuM, CaMOCTOATEIBHOE MW3Yy4EHUE TEeM YyueOHOTO Marepuana 1o

pexomengyeMH LN pe 1 ¢ ncnom3oBannem nH(OpPMAIMOHHEIX PECYPCOB.

Ceptudmkar: 2C00Q0043ESABBB952205ETBAS00060000043E
Bnaneneu: e ngﬁgr%%mwa paooTa 1o JUCIHITIIMHC «Marematuka» HAITpaBJICHA Hd

(opMIpOBAHNE CAEOVIONINX KOMIIETeHIHI:
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[Inanupyemeie  pe3yabTaTh
00yueHns N0 JUCHUILIMHE

Koz, bopuymiposia Koxa, (opMymipoBKa MTHIUKATOPA (Monymo),
KOMITETEHIINH XapaKTEPU3IYIONINE  ATAMBI
(opmMupoBaHUA
KOMITETEHIIU I, MHIUKATOPOB
OIIK-1: Cnocoben | UJ1-1omxk-1 [Tpumensier | Pemaer zamagy
pemars 34044l | MATEMATHIECKHAM anmapar | mpo()ecCHOHAIEHOU
npo(pecCnoOHATBEHOM AHATMTHYIECKOU reOMETPHUH, | IEATEILHOCTH HA OCHOBE
IeATEeILHOCTH HA OCHOBE | JMHEHHOH anreOpel, | UCIOIb30BAHUS
HCIOIB30BAHU S au( peperuranEHOTO M | MATEMATUYECKOTO ammapara.
TEOPETUUECKUX 1 | HTHTETPAIBHOTO M CYH CIIEHUS
MPAKTHIECKUX OCHOB | (DyHKIIMM OJHOM ITEPEMEHHOU.
€CTECTBEHHBIX u | UJ1-2onk-1 [Tpumenser
TEXHUUECKMX HAyK, 4 | MATEMAaTHYECKHUWU amnmapar TEOpHH
TAKKE MATEMATHIECKOTO | (PyHKIIUM HECKOJIBKUX
anmmapara OEPEMEHHBIX, TEOPUH (D YHKI[MIT
KOMILJIEKCHOTO MEPEMEHHOTO,
TEOPUH PAIIOB, TEOPUH
nu(pepeHUATBHEIX YPABHEHUI.
H,I[-3[}1'[1{_| HpHMEHHE'T

MATEMATHUECKUI aImapar TEOPUH
BEPOATHOCTEH W MATEMATUYECKOU

CTATUCTUKH.
HI[-LI- OITK-1 HpHME‘HHE‘T
MAaTEMATHUECKHM ammapar

qUCJICHHBIX MCTOIOB.

2. Heas 32124 CAMOCTOATE/ILHOH padOThI

Benymaa nens opranmsanmm u ocymectBieHus CPC coBmamaer ¢ nempro oOyueHuUA
crymeHta — (opmupoBaHue HaOopa 00mieHAY4YHBIX, MOPO(PECCHOHANBHBIX M CHEIMATbHBIX
KOMITETEHIINHN Oyaymiero OakaizaBpa mo COOTBETCTBYIOMIEMY HAMMPABIECHUIO MOATOTOBKA

[Tpu opranmzammu CPC BaxHBIM 1 HEOOXOIUMBIM YCIOBHEM CTAHOBATCA (DOPMUPOBAHUE
YMEHUSA CAMOCTOATENBRHON padOTBl A8 NPUOOPETEHUsA 3HAHWUM, HABBIKOB M BO3MOKHOCTH
OpraHn3anuy y4eOHOM U HAYIHOM AeATEIbHOCTH. Llenpro camocToATensHON padOTEl CTYIEHTOB
ABIIETCA OBJAACHHUE (DYHIAMEHTAIBHBIMU 3HAHUAMM, MNPO(PECCHOHANBHBEIMA YMEHUAMH H
HABBIKAMU  JIEATEILHOCTM 1O TPO(II0, ONBITOM TBOPYECKOM, HCCIEAOBATENBCKON
OEATEITLHOCTH. CamocrosrensHas  pabora  CTYIEHTOB CITOCOOCTBYyET Pa3BUTHIO
CaMOCTOATENBHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH, TBOPYECKOTO MOAX0AA K PEIIEHUIO

mpo0seM yaueOHOTO U MPO(PECCHOHAIBEHOTO YPOBHSL.

3 ,EI,DP{}"MEHT& WCAH
/ ARBDOTCA.

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
Bnapenewy. ebayxo@HETCMAINTHE &I itd+a M .3ﬂI{pEHHE‘H'I={E 1o JIVd CHHEIX TCO pE‘THLI CCKHMX 3HAHHH H

MPAKTUYECKNX YMEHUM CTYACHTOB;
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- YIJIyOIEHNE U PACIIMPEHUE TEOPETUIECKUX 3HAHWUM;

- (popMHUpPOBAHME YMEHHMII HWCHOIB30BATE HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
OOKYMEHTAIUIO U CIIEHUATLHYIO JTUTEPATYPY;

- pPa3BUTHE MMO3HABATENBHBIX CHOCOOHOCTENM M AKTHUBHOCTH CTYIAEHTOB: TBOPYECKOHU
WHUIMATUBEL, CAMOCTOATEIHHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

- (popMHUpOBAHHE CAMOCTOATENBHOCTH MEBIIIEHUA, CIIOCOOHOCTEHM K CAMOPA3BUTHIO,
CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEATN3 AL H;

- pa3BUTHE UCCAENOBATENBCKUX YMEHUH;

- MCHOJIB30BAHUE MAaTepuaia, COOPAaHHOrO0 M MOJYYEHHOTO B XOOE CAMOCTOATENBHBIX
3aHATUM HA CEMHMHApPaxX, HA MPAKTUYECKUX W Ja0OpaTOPHBIX 3daHATHAX, HPU HAIMUCAHUH
KYPCOBBIX M BBIMYCKHOM KBATHM(UKAUIMOHHOW pador, ama 5] (PekTUBHON NOATOTOBKU K

HUTOrOBBIM 3a4CTdM H 3K3dMCHAM.

3. Texnonornyeckass kKapra caMoCTOSATEe/ILHOM padoOThI CTY/ACHTA

Konl
pean3yeMBbIX
KOMITeTeHIIUH

Bung nesrensHOCTH
CTYJIEHTOB

CpenctBa
TEXHOJIOTHA
OLIEHKH

O0BeM 4acoB, B TOM YHCTIE

(actp.)

CPC

KoHrakTHAa

1 padora ¢

peroaaBa
TeJleM

Bcero

1 ceMecTp

OIlK-1

[TonroroBka k neKITHAM

KoMmiekr
3a]aHHH |
BOIIPOCOB TI0
pasjaenam
JIUCIIUITTHHBI

0,27

0,03

0,3

OIlK-1

[Tonroroska k
nabopaTOpHBIM 3aHATHAM

KoMmmmekr
3a1aHHHA |
BOIIPOCOB TI0
pasjeiam
JIUCIIUITTHHBI

0,81

0,09

0.9

OIlK-1

BEITIONTHEHHE KOHTPOJILHOH
padoTHI

KoMrIuiekr
3AIAHAH 1T
KOHTPOJILHOH
paloTEI

27

30

OIlK-1

CaMocrodre/ILbHOE

H3yUeHHE JIHTePATYPEI 110
TeMaMm 1-9

KoMmiekr
3a1aHHHA |
BOIIPOCOB TI0
pasjaenam
JIUCIIUITTHHBI

3942

4,38

43.8

Hrorozal ceMecTp

67,5

7,5

75

2 cemecTp

OIlK-1

Cepgrudukar: 2C0000043E9

[ToaroroBska k nekIIHAM

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

BE8B952205E 7BAS00060000043E

KoMmriekt
3a1aHHHA H
BOITPOCOB 10
pasjesiaMm
JTUCIH ITHHBI

0,405

0,045

0,45

Bngoeney: ()JJEGs{xosa Tar

-AHEITPOTOBREHK

[TPAKTHYCCKHM 3daHATHAM

KoMmmiekr
3aJJaHHH |

0,54

0,06

0.6
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BOITPOCOB TIO
pasjesiam
JTUCIUTUTAHBI
OIlIK-1 CamocrosiTe/IbHOe KoMmrekr
H3yYeHUE JINTePaTypsl 10 3a/laHu i U
teMaMm 10-26 BOITPOCOB 10 26.055 2,895 28.95
pasjiesiam
JTUCTUTUTHHEI
OIlK-1 BrImomHenne koHTpolibHO | KoMIwiekr 27 3 30
padOoTHI 3QJAHAH T
KOHTPOJILHOU
padoTEI
Hroro 3a 2 cemectp 54 6 60
OIlK-1 IToaroroBka Kk 3x3ameny | Bonpochl K 121,5 4,05 40,5
IK3IAMEHY

Hroro 121,5 4,05 40,5

4.IlopsiioKk BBITMIOJTHEHHS CAMOCTOATEIbHOH padoThI CTYAEHTOM

4.1. Memoouueckue pekomendayuu no pabome ¢ y4eOHOU TUmepamypou

[Tpu pabore ¢ xkHuUron HeoOXOAUMO MOAOOPATE AUTEPATYPY, HAYUUTHCA MPABWILHO €€
UUTAaTh, BECTU 3amucu. Jlma mogbopa smreparypsl B OMOIMOTEKE UCIOIB3YIOTCA al(paBUTHBIN U
CUCTEMATHYECKHHN KATAJIOTH.

BaHO MOMHUTBE, YTO PAllMOHAIBHBIE HABBIKK PA0OTHI C KHUTOM - 3TO BCeraa OONbIIas
SKOHOMHS BPEMEHU U CHIL

[TpaBumbpHeIl mOAOOpP y4YEOHMKOB PEKOMEHAYETCS IMPEMOJAaBaATEIEM, UYMTAIOIIAM
IEKIMOHHBIA Kypc. Heobxonmmas miteparypa MOKET OBITh TAKKE YKA3aHA B METOAMYECKHX
pa3padoTKax mo JaHHOMY KYpCy.

M3yuas marepuan mo yueOHHKY, CIEAYET MEPEXOOUTh K CIEIYIONIEMY BOIIPOCY TOJIBKO
MOCIE TMPABWILHOTO VIACHEHMA IPENBIAYIIETO, OMNWCEIBAaA HAa Oymare BCE BBIKIAOKU U
BBIUMCIICHUA (B TOM 4YHMCIE€ T€, KOTOPHIE B yU4COHHMKE OIYNIEHBI WJIM HA JIEKUAW OAaHBl [JIA
CaMOCTOAT €IILHOTO BEIBOIA).

[Tpn m3yuennu mo001 TUCIIUIIINHEL OOIBINYIO0 U BAKHYIO POIb UTPAET CAMOCTOATENbHAA
WHIUBUAYAIEHAS padoTa.

Ocoboe BHMMaHuE ciaenyer OOpaTuTh HA ONMPEAENEHUE OCHOBHBIX ITOHATHN Kypca.
CtymeHT OomkeH moapoOHO pa3zdupaTs OPUMEPHI, KOTOPBIE MOSACHAIOT TAKUE OMPENEIECHUA, U
YyMETE CTPOUTh AHAJIOTUYHBIE MPUMEPHL CaMOCTOATENbHO. HykHO n0OMBATBCA TOUHOTO

OpPEICTABICHUA O TOM, 49TO wu3ydacmsb., [lome3no cocraBasaTe OmOpHBIE KOHCHEKTHL. [Ipu
NOKYMEHT MOANCAH

SNEKTPOHHOW NOANWUCHIO

CopTi ¢H-§¥%ﬁoqﬁﬁ§ﬁ@%&5‘?&5ﬂﬁﬁﬁﬁ%ﬁ MOJIE3HO B TETpaay (HA CHEUHATBHO OTBEIEHHBIX ITOJIAX )

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OOMOJHATE KOHCIEKT JeKuuil. lam ke ciaeayer O0TMEedars BONPOCHI, BBIAEJIEHHBIE CTYACHTOM
I KOHCYJIBTAIIUA C MIPENTONABATEIEM.

BEBIBOIBI, MOJIYUEHHBIE B PE3YILTATE U3YUEHUA, PEKOMEHAYETCSA B KOHCHEKTE BBIIEIIATS,
gTOOBI OHU OPU MEPEUUTHIBAHUM 3aMUCEH TyUdIe 3aTOMUHAIUCE.

OneIT MOKA3BIBAET, YTO MHOTMM CTYAEHTAM IIOMOTAE€T COCTABJIEHUE JMCTA OMNOPHBIX
CUTHAJIIOB, COIEPIKANIETO BAKHEUIIINE U HAMDOIEE JaCTO ynoTpedmseMeie (pOPMYIBl U TOHATHA.
Taxon muer momoraer 3anOMHUTE (POPMYIEI, OCHOBHEBIE ITOJIOKEHUA JIEKIIUM, 4 TAKKE MOIKET
CJIyKUTh MOCTOSHHBIM CHPABOYHUKOM I CTYIEHTA.

Urenne HaAy4HOTO TEKCTA SABJAETCSA YACTHIO MO3HABATENBHOMU NEATENRHOCTUH. Ee mems —
W3BJICUEHUE U3 TEKCTA HEOOX0auMon uH(popmanuu. OT TOTO HA CKOJILKO 0CO3HAHHA YUTAIONINM
COOCTBEHHAsT BHYTPEHHSS YCTAHOBKA HpPU OOpamieHuM K MEYATHOMY CIOBY (HAUTH HYKHBIE
CBEIEHUSA, YCBOUTH MH(POPMALIUIO MOTHOCTBIO WJIM YACTUYHO, KPUTUUECKH MPOAHATN3UPOBATEH
MATEPUA U T.II.) BO MHOTOM 3aBUCHUT 3(P(PEKTUBHOCTE OCYINIECTBILIEMOTO JEUCTBUAL.

BeIIEnA0OT Yemoipe 0CHOGHbIE YCMAHOBKH 8 UMEHUU HAYYHO020 MeKCma:

MH(OPMAIIMOHHO-MTOUCKOBEIN (3a/1a9a — HAUTH, BBLIEIUTh HCKOMYIO HH()OPMAIIHIO )

yCcBauBaromiasa (yCWwiInsA YMTATENA HAMPABICHBI HA TO, 49TOOBI KAaK MOKHO IOIHEE
OCO3HATh W 3AIIOMHUTH KAK CAMW CBEICHUS W3JIATAEMBIE ABTOPOM, TAK W BCIO JIOTMKY €ro
pacCyKIECHUH )

AHAINTUKO-KPUTHYECKAA (UMTATENs CTPEMMTCA KPUTHYECKHM OCMBICIUTE MaTepHa,
MPOAHAIN3UPOBAB €T0, OMPENEINB CBOE OTHOIIEHUE K HEMY)

TBOpYECKAA (CO3MAET y YUMTATENS TOTOBHOCTH B TOM WIH MHOM BHUIE — KAK OTIPABHOM
OYHKT OJi1 CBOUX PACCYKAEHHMH, Kak 00pa3 mnms OEHMCTBUA MO AHAJIOTHU U T.II. — UCIOIB30BATE
Cy’KIOECHMS aBTOpA, XO4 €ro MeICIEH, pe3yasTar HaldmwoaeHus, pa3paboTaHHYI0 METOIUKY,

OOTOJHUTH UX, ITOIBEPTHYTE HOBOU MPOBEPKE).

4.2. Memoouueckue pekomeHOayuu N0 NOO20MOBKE K NPAKIMUYECKUM 3AHAMUAM

Jlng T1Ooro droOBl TPAKTUYECKHE 3aHATHA MNPUHOCWIM MAKCUMAIBHYIO MOJbB3Y,
HEOOXOIMMO MOMHUTB, UTO YIPAKHEHHE U PENIEHHUE 3a1a4 HPOBOIATCA MO BBIIUTAHHOMY Ha
JAEKIMAX MATepuany M CBA3dHBI, KAK MPAaBUJIO, C JETATBHBEIM Pa300pOM OTAEIBHBIX BOIPOCOB
JAEKIMOHHOTO Kypca. Cnenyer MOAYEPKHYTh, YTO TOJBKO IIOCIAE€ YCBOEGHUA JEKIMOHHOTO
MATepUaIa C OIPENEICHHOM TOYKU 3PEHHA (A4 MMEHHO C TOM, C KOTOPOU OH HW3JI4raercs Ha
NEKIMAX ) OH OYyAET 3aKPENIIATHCS HA MPAKTUUECKHUX 3aHATHAX KAK B PE3YyNbTATE 00CYKIEHUA U

aHAIM3a JEKIMOHHOI 0 MATEPUAla, TAK U C MOMOIIBI0 PEMIEHU MPOOJIEMHBIX CUTYAI[UH, 3a0ad4.
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€r0 HA MPAKTHUKE, 4 TAKKE MHOJIYYUT OOMOJHUTEIBHBIM CTUMYyA (M 3TO OUEHb BAXKHO) A
AKTUBHOU ITPOPAOOTKH JIEKIUH.

Cienyer mMOMHHMTB, YTO PEMIEHHUE KaKIOM y4€OHOM 3ama4d NOIKHO NOBOJUTHCA [0
OKOHYATEJIEHOTO JIOTUYECKOTO OTBETA, KOTOPOro TpeOyeTr yCIoBHE, M MO BO3MOMKHOCTH C
BEIBOOM. [lOydeHHEBIN OTBET CIEAYET MPOBEPUTH CIIOCODAMH, BBITEKAIOMIMMU W3 CYNIECTBA
nanHou 3amaun. [lome3no Ttakxke (ecam BO3MOKHO) PEIIATE HECKOIBKMMHU CIIOCODAMM U
CPaBHUTEL IOJYUEHHBIE PE3yJIbTATHL. PemeHue 3amad TaHHOrO THUIA HYKHO IPOAOIKATE OO

MPUOOPETEHNA TBEPABIX HABBIKOB B UX PEMIEHUU.

4.3. Memoouueckue pekomernoayuu No camMonpoeepKe SHaHUU

[Tocne m3yuenusa ompeneneHHoON TEMBI MO 3aIMACAM B KOHCHEKTE M yUe€OHHMKY, a4 TaKKe
pelieHusa QOCTATOUYHOr0 KOJIMYECTBA COOTBETCTBYIONIMX 3a7ad HA MPAKTUUECKUX 3AHATHAX U
CAMOCTOSATENBPHO CTYOEHTY PEKOMEHAYETCA, IMPOBECTH CAMONPOBEPKY YCBOEHHBIX 3HAHMI,
OTBETHB HA KOHTPOJBHEIE BOIIPOCEH IO W3 YYEHHOM TEME.

B cnyuae HeoOX0AMMOCTH HYKHO €I1€ pa3 BHUMATEILHO Pa300paTeCsa B Marepraie.

Muorna HenoCcTarOYHOCTh YCBOEHMSA TOTO WJIM MHOTO BONPOCA BBIACHAETCA TOJIBKO NMPH
W3Y4EHUHN JAIbHENIIEro Marepuana. B 5ToMm ciydae Hano BEPHYTHCA HA3ad M HOBTOPUTE ILIOXO
YCBOEHHEIM Marepuan. BaxkHbell KpUTEpUM YCBOEHHUS TEOPETUUECKOTO MATEpHAia - YMEHHE
pemares 3aJaud UiId MNPOUTH TECTUPOBAHUE MO OPOUACHHOMY marepuany. OmHako ciemgyer
IOMHUTB, YTO IIPABUILHOE PEHICHHE 3a0a4d MOKET IOJYYUTHCA B PE3YILTATE NPUMEHEHUA

MEXAHWUECKH 3ayYEHHBIX (popmysr O€3 MOHUMAaHNA CYNIHOCTH TEOPETHUECKUX ITOJIOKEHHH.

5.KoHTpOJIb cCAMOCTOATE/ILHON pad0THI CTYIEHTOB

YCcneBaeMOCTs CTYIEHTOB MO KAXKAON TUCHUILIMHE OIEHUBAETCA B XOOE TEKYIIETO

KOHTPOJIA U ITIPOMEKYTOIHOHN aTTECTAINH.

6. Cnucox auTeparypsl

6.1. IlepeyeHb OCHOBHOH JINTEPATYPbI:

l.I'yvcak, A. A. Beicmasa maremaruka. Tom 1: yueOnuk / A. A. I'ycak. — Mumnck:
TerpaCucremc, 2009. — 544 c. — Pexxum nocrymna: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Bricuas marematuka. Tom 2: yueOnuk / A. A. I'ycak. — MuHcCk:

TerpaCucremc, 2009. — 446 c. — Pesxum nocryna: http://www.iprbookshop.rw/28060.html
6.2. IlepeyeHs JOMOJTHUTEILHON JIUTEPATYPbI:

1. I/Jll HBU Dﬂﬂ%ﬂlé&l& 3amanusa o BeIcmied marematuke. Hacre 1. Jlunelnas u BekropHas

aﬂreﬁpa.anmmmm reomerpusa. Juddepenumanpuoe ucuucaeHue (yHKIMN OIHOU
CePTPHEpeMEHHOI  VECOHOE  TIOCOBHC"A . I1. PaOymko, B. B. bapxaros, B. B. [lepxasen, U. E.
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Pesxum moc Tyma; http://www.iprbookshop.ru/20266.html.
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2 .VaauBuayansHBIC 3a0aHUA MO BRICIICH maremaruke. Hacte 2. KOMIIIEKCHBIE UmMCla.
Heompenenennsie wu onpeneneHHele WHTErpanbl. @OYHKIMHM HECKOIBKUX  IMEPEMEHHBIX.
OOrsikHOBEHHBIE nU((epeHmanbHBIE ypaBHEHNUA: yueOHoe mocodue / A. II. Pabymxko, B. B.
bapxaros, B. B. [lepxaseu, W. E. IOpyre; mom pemakumen A. II. PaOymko. — Mumnck:
Brrmmamas [IIKOJIA, 2014. — 397 C. — Pexum TOCTYIIA:
http://www.iprbookshop.ru/35481.html.

3.MupuBuayaneHele 3agaHus no Beicmied marematuke. Yacrte 3. Panel. Kparweie u
KPHUBOJIMHENHBIE UHTETPAJIBL. DJIEMEHTHI TEOpUN TOJA : yueOHoe mocodue / A. I1. PaOymko, B.
B. bapxaros, B. B. Jlepxasen, W. E. IOpyrs ; mon pemaknumen A. Il. PaOymko. — Munck:
Bermaiimas mkosa, 2013. — 367 ¢. — Pexum mocryma: http://www.iprbookshop.ru/2021 1.html.
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