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BBenenune

XapakTepHOM YEpPTOM COBPEMEHHBIX HAYYHBIX MCCIEAOBAHUN SBIIETCS IIMPOKOE
NPUMEHEHUE TOYHBIX MaTEMaTHYECKUX METOJOB B CaMbIX Pa3HOOOPA3HBIX O00JACTIX
3HaHus. [IpOHMKHOBEHHE MAaTEMaTUYECKUX METOJI0OB B HAyKy O KUBOW MpUpOJEC HUACT
cedyac TO MHOTHUM TIyTSIM: C OJHOW CTOPOHBI - 3TO WCIIOJIB30BAHUE COBPEMEHHOM
BBIYUCIIUTEILHON TEXHUKUA I OBICTpOM U 3(PdeKTuBHOM 00pabOTKH OMOJIOTHYECKON
uHOpMaIuu, C APYrod - CO3JaHWe MAaTeMAaTHYECKHX MOJICNICH, OIMMCHIBAIOIINX JKUBHIC
CHUCTEMBbl W TIPOUCXOMSIINE B HUX Tporecchl. He MeHee BakHa W 'oOpaTHas CBS3b',
BO3HMKAIOIIAsl MEX]Ty MAaTEMaTUKOU U OMOJIOTHEN: OUOIOTUSI HE TOJIBKO CIY>KUT MOJEM IS
MPUMEHEHUSI MaTeMaTHYEeCKMX METOJOB, HO M CTAaHOBHTCS BC€ 0oJiee CYIIECTBEHHBIM
MCTOYHUKOM TTOCTAHOBKHM HOBBIX MaT€MaTHYECKUX 3a1ad. B paboueli TeTpaau npeacTaBieH
METOJMYECKUI MaTepuan JJisi OpraHU3allMk CaMOCTOSITEIbHOW paboThl CTYACHTOB Ha
3aHATHSX W JIOMA, CBS3aHHBIH C NMPUMEHEHHEM MAaTEMaTHYECKHX METOJIOB B HM3yUYCHHUH
OMOJIOTUYECKUX SIBIICHUM.

[IpenogaBaTens, CBOEBPEMEHHO MPOBEPsisl pabouyro TeTpagb, UMEET BO3ZMOXKHOCTH
BBISIBUTH NMPOOEThl B 3HAHUSAX CTYACHTOB M OPraHW30BaTh HWHIWBHAYAIbHYIO pabOTy CO
CTYJIGHTaMH, Y KOTOPBIX BO3HUKIM 3aTPYyJAHEHUS TPH BBHIMOJHEHWU 3aJlaHUM 1O TeMaMm
pasnena «MIHTerpalbHOE NCYUCIICHUE JUCITUTUTMHBI «MaTeMaTHKay.

Kaxxmas tema BKJIIOYaET:

—KOHTPOJILHBIE BOMPOCH, B BHUAEC TEMAaTHYECKOTO UKTAHTA; CTYACHTHI, YTOOBI
OTBETUTh HA HUX, MOTYT pabOTaTh C KOHCIIGKTaMH JICKIIUH, Y4eOHWKaMH W YYCOHBIMU
IMOCOOMSIMU IO MAaTEMATHKE;

— OTIPEJICIICHHUS] OCHOBHBIX IMOHSATHH TEMBI;

— BBITIOJTHEHUE KITFOUEBBIX 3aJ]aHUI TEMBI 10 MPE/JIOKEHHOMY alITOPUTMY;

— 3aJIaHus JUTsl CAMOCTOSITETLHOM PaOO0THI Pa3IMYHON CTENEHU CIIOKHOCTH;

— TBOpYECKHE 3aJaHUsl; CTYJEHThl MOTYT MPEJIOKUTh MPUMEPHl OMOJIOTHYECKUX
3a/1a4, IPH PEIICHUH KOTOPBIX MOKHO MCTOJB30BaTh JAHHYIO TEMY WJIM UCTOPHUIO Pa3BUTHUS

TCMBI.



Jlannast pabouasti TeTpagb PEKOMEHJOBaHa /Jisi OpraHU3allMd CaMOCTOSTEIIbHOM
paGoThel OakanmaBpoB (akylIbTeTa XUMHKH-OMOIOTHMUYECKOTO (akyiapbTeTa O4YHOU (POpMBI
obyuenuss B DI'BOY BO «OpeHOyprckuii rocyJapCTBEHHBIM YHUBEPCUTET» IO
HarnpasyieHuto noAroroBku 06.03.01 buosnorusi, ¢ ocHOBaMM MaTEMaTHYECKOIO ammapara,
HEOOXOAMMOIo JJisi PEHICHHs] TEOPETUYECKUX W MPAKTHUUECKUX OWOJIOTMYECKUX 3ajady;
IPUBUBAECT YMEHUE CAMOCTOATEIBHO M3ydaTh y4e€OHYIO JIMTEpAaTypy IO MATEMAaTHKE U €€
NPUJIOKEHUSM; Ppa3BUBACT JIOTMUECKOE MBIIICHUE U TMOBBIMIAET OOIIUH ypOBEHBb
MaTeMaTUYECKOU KYJIbTYPHI.

MeTtonnueckue ykazaHus HallMCaHbl B COOTBETCTBHH C:

o OdenepanbHbiM 3aKkOHOM oOT 29.12.2012 1. Ne 273-®3 «0O6 oOpazoBaHuu B
Poccuiickon @eneparun»;

e npukazoM MuHucrepcTBa oOpa3oBaHusi W Hayku Poccuiickoit ®denepanuu ot
19.12.2013 1. Ne 1367 «O0 ytBepxkaeHuu Ilopsiaka opraHu3zaliii U OCYILIECTBIEHUS
00pa3oBaTeNbHON ACSITEIBHOCTH 10 00pa30BaTENbHBIM IIPOrPaMMaM BBICIIETO 00pa30BaHUS

— IporpamMmam OakanaBpuara, mporpaMMaM CleHUaIuTeTa, MPOrpaMMaM MarucTpaTypbh»;

e mpukazoM MunucrepcTBa obpazoBaHus W Hayku Poccuiickoii denepamuu ot
07.08.2014 1. Ne 944 «O6 yrBepkaAcHUU (eAepaIbHOTO T'OCYIapCTBEHHOTO
00pa30BaTENBbHOIO CTaHJapTa BBHICHIEro OOpa3oBaHUsS — OakajgaBpuarT IO HAMNpPaBICHUIO

noaroToBku 06.03.01 buonorusy;

e ycTtaBoM (ellepaJbHOrO0 TOCYAApPCTBEHHOIO0 OIOKETHOrO 00pa3oBaTEIbHOTO

yapexaeHus BhIcIIero oopa3oBanus «OpeHOyprcKuii ToCcy1apCTBEHHBIN YHUBEPCUTETY.



1 UaTerpanbHoe ncyuc/jieHne (PyHKIUU OHOM NePeMEeHHOU

1.1 IlonsiTue nepBooOpa3Hoil pynkuuu. HeonpeneneHHblii MHTErpaJl.

TemaTnueckuii IUKTAHT:

1. KOHTPOJIBbHBIE BOIPOCHL:

1. Haiite onpenenenue nepBooOpazHoi PyHKIUN

2. JlaiiTe ornpeiesIcHUE HEOPEICIICHHOTO HHTErpaia

3. ChopmynupyiiTe CBOMCTBA HEOIIPEACICHHOTO HHTETpaia

4. Ha30BUTE OCHOBHBIE METOABI HHTETPUPOBAHUS

5. 3anummTe TabJIMIy UHTErPajoB




6. 3anummTe GopMyITy HHTETPUPOBAHUS IO YACTSIM

2. IlpakTrueckue 3a1aHus 10 TEME:

3apanuel. HaliTu mHTErpagsl METOAOM HEMOCPEICTBEHHOIO HHTETPUPOBAHNUS:
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3aganue 2 HaliTu MHTErpajgbl METOAOM MOACTAHOBKH (3aMEHOM MEPEMEHHOMN):
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B) Ix-e3xdx=
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3. TBopueckas paboTa (3T0 HHTEPECHO 3HATH)




1.2 OnpenesieHHbIN MHTErPaJ U €ro CBOMCTBA.

TemaTnueckmii TUKTAHT:

1. KOHTpOJIBbHEIE BOOPOCEHL:

1. Yto Ha3pIBaeTCA MHTETpAIbHON cymmon pyHkmuu f(x) Ha oTpeske [a,b]?

2. Uto Ha3bIBaeTCs ONpeiesIeHHBIM UHTETrpaiioM ¢hyHkiuu f(X) Ha oTpeske [a,b]?

3. B ueMm 3akmr04aeTcs reOMETPUYECKUN CMBICII ONPEICIICHHOTO HHTErpaia’?

4. IlepeuncnuTe OCHOBHBIE CBOMCTBA OINPEICIICHHOTO HHTErpaa;

5. 3anumute ¢opmyny Herorona — JleliOHuIIa 11 BBIYUCICHHS ONPEACICHHOTO MHTErpaia

2. [IpakTHYeCcKuE 3aJaHUs IO TEME

3amanue 1. BEIUUCINTE onpeieIeHHBIN HHTErPaL:

dx =

2 4 2
1.1.-'-336 Sx+7
1 X

In2
1.2. Je"\/ex —1-dx=
0

Bocnone3yemcs 3aMeHOM IEPEMEHHON: ITyCTh . Torma

Haiinem 1mpenensl MHTErpupoOBaHUs IO

nepeMeHHou t; eciom x = 0,10 ecid X = In 2, TO
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VM cKkOMBIN MHTErpaJl IPUMET BUL:

0

1.3. jln(l—xz)dx

0.5

Bocnons3yemcs hopmysoit HHTETpUPOBAHUS TI0 YaCTSIM:

nyCTh

3. 3aIIaHI/I}I JUISL CAMOCTOSITEIbHOU Da6OTBI: BBIYMCJIIMTDH OHpGI[GJIGHHBIﬁ HHTCI'pal
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4 3amanue. Haiitu miomaas GUTypsl, OrpaHHYECHHON JIMHUIMU:

Paccmorpum npumep: Haiitu momans Gurypel, orpaHiueHHON JIMHUSIMU
y=- xX+x+4ny=-x+1
1. BoImoaHuM yepTex

2. HaiigeM TOYKM nepeceueHns JUHUN V = - X>+x+4dny=-x+1
p y y

3. [To dopmyrne miomanu GUrypsl NOTYyUUM:

5. 3amaHus 1A CaMOCTOSITENIbHOW paOOThl: HAWTHU TUIOMIaJb (UTYpPhl, OTpaHUYEHHOU

JIMHUAMU

l.y=x"+6x+7; y=-x+1

12



=-x-5
2.y=-x>-6x-5; y
=x+1
3.y=x’-4x+1; y=X
=-x-1
4.y=x*+4x-1; y
=-x+7
5.y=x%*-6x+7; y=-X
=-x+1
6.y=-x"+6x-5; y=-X

13



1.3 HecoOcrBennbie mHTEerpadasi 1 u 2 poaa.

TemaTnueckmii TUKTAHT:

. KOHTDOJII)HI)IG BOIIPOCHKI.

. UTo Ha3bIBaeTCsi HECOOCTBEHHBIM UHTETpajoM 1 poaa?

. Kakoii HecoOCTBEHHBII MHTErPaJl HA3bIBACTCS CXOAAIUMCS ( pacXOoAsiumcs)?

. 3anumurte Gpopmyny Herotona — JleliOuuiia

. B ueM 3akiroyaeTcsi reOMETpUYECKU CMBICT HECOOCTBEHHOTO MHTErpaia?

. Kaxoit uaterpan Ha3piBaeTcsi aOCOTIOTHO CXOSIIUMCS?

. HecoOGcTBEHHBIM HHTETPATIOM BTOPOTO POJia Ha3bIBACTCH. .

. HepeqnanTe IMIPU3HAKHW CXOANMOCTHU HECOOCTBEHHBIX HHTHI'PAJIOB:

14



2. IlpakTueckue 3a1aHus IO TEME:

3amanue 1.

Beruncnuthk HecOOCTBEHHBIM HHTCI'paJI NI YCTAHOBHUTDL €T0 PACXOAUMOCTD!

~+00 dx
a) | —
o l+x
Pewenue.
a) ITo ONPEEICHUIO UMEEM:
+00 b b
| dx > = lim | dx 5 = lim arctgx = lim (arctgb— arctg0) = limarctgb = fl
o l+x b—og]+ x b—o0 0 bow b—oo 2

. Vs
CrnenoBatesibHO, JAaHHBIA UHTETPa CXOIUTCA U PaBEH 3

0 x+1

J

2a’x
6) “ol+x

+00

[ (x+1)sinxdx
B) 0

©  dx

r) e xln? x

+o0
[ e "dx
n
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3amanue 2.

+00 dx

on
HccnenoBaTh CXOOUMOCTh UHTETpania | % B 3aBUCHMOCTH OT 7.
Ipumep 3.

Beruncnuthk HecOOCTBEHHBIN HHTCI'paJI NI YCTAHOBHUTDL €T0 PACXOAUMOCTD:

¢ dx

{ x3Inx -

0 2
j2+3x =
I

2 xdx

I =

0

X4 2x+8

2 dx
_'[2 x3
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3. TBopueckast paboTa (3TO HUHTEPECHO 3HATH)
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2 KpaTHble ¥ KPUBOJIMHEHHbIE MHTETPAJIbI

2.1 J/IBoiinoii mHTerpaJj. I'eomerpuyeckas unrepnperanusi. CBoiicraa

TemaTnueckuii TUKTAHT:

1. KOHTpOJIbHBIE BOOPOCHI:

1. Kakoii uHTEerpai Ha3bIBa€TCs IBOUHBIM?

2. Uto Takoe 00J1aCTh UHTETPUPOBAHUS HA TIIOCKOCTH?

3. Ilepeuncnure CBOKMCTBA IBOMHOTO MHTErpaia:

a)

0)

B)

4. Chopmynupyiite onpeieeHue HHTErpaibHo cymMmMbl dyHKInU f(X;y):

5. B ueM 3akiIt04aeTcs reOMETPUYECKUN CMBICI IBOMHOTO MHTEpasna?

18



6. [IpaBmiibHOIT 00J1aCTHIO IEPBOTO TUTIA HA30BEM. ..

7. IlpaBuibHOM 00J1aCTHIO BTOPOTO THUIIA HA30BEM. ..

2. IIpakTuyeckue 3aJaHus M0 TEMe:

3ananue 1. Beruucnuth ABOMHOM MHTErpal:

2 2
Jdy|xydx =
1 1

2 4
Tax[ dy

Lo3(—p)?

cosy

zdy I+ y)di =

sin y

3

3 x
[dx | (x% +xp)dy =

1 X

y
[[e*ds y=x, y=0,
D
H(4—x2—y2)dxdy x=0,
D
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3aganue 3. I3MeHUTh NOPSA0K HHTETPUPOBAHMS B MHTETpae

~B Ja-x? 0 2-\4—s?
[ dx [ foydy+ [ de [ f(xy)dy=
-2 0 -3 0

1 2%
(I)dx [ fCoy)dy=
)

X

2y2

.
[dy [ f(y;z)dz=
0 y

-1 0 0 0
[de | fQoyydy+ [dx | f(x;y)dx=

-2 —\2+x -1 —Jx

-1 0 0 0
fzdx | fOuy)dy+ [dx| f(x;y)dy =

2—x -1 43
1 —8y2
fdy [ f(xy)de=
0 —-4y-4

1 0 NP 0
[dx | fsy)dy+ [dx [ fsy)dy=
0 —x 1 _\/2_7

- 0 0 0
[ de | fCoyyy+ [ dc [ flsy)dy=
2 _ay? B a2
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2.2 Ilnomaas moBepxHocTu. MexaHuyeckue U puzndeckue
NPUJIOKEHUS JBOMHBIX HHTEIPAJIOB

TemaTnueckuii TUKTAHT:
1. KOHTpOJIBbHBIE BOIPOCHI:

1. 3anummTe GopMyIy IIOMWAIN TUIOCKON (DUTYPBI

2. 3anummute popmyny oobeMa Tena

3. 3anummTe GopMyIly TUIOMIAIN TOBEPXHOCTH

4. 3anummTe GopMyITy TUIOIMATN U 00heMa B TIOJIPHBIX KOOPIMHATAX

2. IIpakTrueckue 3a1aHus 10 TEME

3amanue 1. Halitu mmomane obmactu R, orpanuuenHoit  rumepOoramu
a’ _ 24*

y=—), y=—— (a>0) x=1, x=2
X X

21



3amanue 2. HailTu oObeM Tena B NEPBOM OKTAHTE, OTPAaHUYEHHOIO IJIOCKOCTSIMHU
y =0, z=0, zZ=X, z+x=4

3amanue 3. Onucath Ten0, 00bEM KOTOPOIO ONPEENSETC HHTErPaIoM

1 1-x
V=[dx | (x*+y")dy
0 0

3aganne 4. Bpluucaure o0beM  Tena, OrPAHUYEHHOIO  MOBEPXHOCTAMM:
z=xy, Xx+y=a, z=0

22



2.3 KpuBouuseiinbie uHTerpajgbl. Popmyna I['puna. DPopmyJaa
Octporpaackoro. @opmyaa Crokca.

. Tematnueckui TUKTAHT:

1. KOHTpOJIbHBIE BOOPOCHI:

1. UHTErpasibHON CyMMOI HAa3bIBAETCH. . .

2. KpuBOnMHEWHBIA HWHTETpaj NEPBOTO Poja 3TO...

3. Kak BBIYMCIUTD KPUBOJMHEHHBIN HHTETpa MepBOro poja’?

4. 3anuummte GopMyIty JUIMHBI JYyTH

5. KpuBOJIMHENHBIM UHTETPAIIOM BTOPOTO POJIA HA30BEM. ..

6. [Ipn HaXOXAEHUU, KAKOTO HHTErpajia HeOOXOAUMO HaIlpaBJICHUE UHTETPUPOBAHUS?

23



2.IIDaKTquCKHeBaﬂaHHHIH)TCMCI

3ananue 1. BeruncinnTs KpUBOJMHEWHBIA HHTETPA:

[yvdl om m. A(0;0) oo m.B(l;\/E) ectu  y* =2x
L

ypaBHEHUEM

3aganue 2 BeIyuCanuTh KPUBOJIMHENHBIN HHTETPal

[xydl  no oyee okpyscnocmu  x(t)=cost, y(t)=sint,

3aganue 3 BprYMCIUTh KPUBOJMHEWHBIM HHTETPAI

j dx + X—de, L — Otpesok mpsimoii ot .A(1;1) 1o B(3;2)
L X y

24
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3ananus 4 (119 caMOCTOSTEIBHON pabOThI)

2
1. | Y e+ x*dy, L- nyra KpuBoii
L X

y=Inx, M(10) oo N(el)

2. IIpoBepuTh, CyIIECTBYET JIM MHTETPad MO JaHHOW KPUBOW, U BBIYUCIUTBH €ro, €CIIH

9TO BO3MOZKHO

2

j'y +1dx+idy, no nyre mapabonbl y=—x or Touku M (1;1) mo nHauama
L X— 2 y+ 2
KOOpAWHAT

25



3. BeIuucANTh KPUBOJIMHEWHBIA HHTErPaJl

x =+/cost
y =+/sint

fxz ydy — yzxdx no  Kpueoti
L

26
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