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BBEAEHHUE

B HacTtosdmee BpeMs aKTyaJlbHbIM CTAHOBSITCS TpPeOOBaHUS K JIMYHBIM
KayecTBaM COBPEMEHHOI0 CTYJE€HTa — YMEHHUIO CaMOCTOSITEIbHO MOMNOJHATh U
OOHOBJISITh 3HAHMS, BECTU CAMOCTOSATEIbHBIM TOUCK HEOOXOAMMOIro Marepuaa, ObITh
TBOPUYECKON JTMYHOCTHIO. OpUeHTalMs y4eOHOro mporecca Ha caMmopa3BUBAIOLLYIOCS
JUYHOCTh JIeNIa€T HEBO3MOXKHBIM TMpoIlecC 0OydeHusi Oe3 ydeTra HHAUBHUAYyaTbHO-
JMYHOCTHBIX OCOOCHHOCTEHN 00ydaeMbIX, MIPEIOCTABIECHHUS UM MpaBa BbIOOpA MyTeH U
crioco0oB oOyueHusi. [losBnsieTcs HOBas 1€ 00pa30BATENBLHOTO Ipollecca —
BOCIIUTAHME JIMYHOCTH, OPUEHTHPOBAHHOM Ha Oy/yliee, CIOCOOHOW pemiarh
TUNUYHbIE TPOOJEMBbl U 3a/a4d HMCXOAS W3 NPUOOPETEHHOro y4eOHOro OmbiTa U
aJIEKBaTHOM OLICHKH KOHKPETHOU CUTYyalllH.

Pemenue stux 3agad TpeOyeT MOBBIILIEHUS POJIM CAMOCTOSTENBHOW PadOTHI
CTYACHTOB HaJ y4eOHBIM MaTepuajoM, YCHJIEHHUsS OTBETCTBEHHOCTH MpernoiaBaTess
3a  pa3BUTHE HAaBBIKOB  CAMOCTOSITENIBHOW  padoOThl, 3a CTUMYJMPOBAHUE
po(eCcCHOHAIBHOTO POCTa CTYACHTOB, BOCIIUTAHUE WX TBOPYECKOM AKTUBHOCTU U
VWHULMATUBBI.

BBeneHue B IpakTUKy y4eOHBIX NMPOTrpaMM U MOIYJEH C MOBBIIMICHHON J0Jei
CaMOCTOATEILHOM paboThl aKTHMBHO CIOCOOCTBYET MOJAECpPHHU3AIMHU  Y4eOHOIO
nporiecca.

B cootBerctBun ¢ ®I'OC CIIO 1no TeXHUYECKUM CHEIUATBHOCTSIM B YUEOHBIN
npolecc BBeAeHa AUcUUIUIMHA «Marematuka». J[aHHAs AMCLMIUIMHA COCTOUT W3
JIByX paszzienioB: pazzen 1 «Maremarndeckui aHanusy», pazaen 2 «OCHOBBI TEOpUH
BEpOSATHOCTE W MareMaTHYeCKOM CTAaTUCTHKW», MO3BOJSIONIMX C(HOPMUPOBATH
HEOOXoMMBbIe O0IIHE U TPO(HeCcCHOHATBHBIE KOMITIETEHIUH.

OCHOBHBIMM LIETSIMUA BHEAYAUTOPHOM CaMOCTOSATEIBHOM pabOThl CTYIEHTOB
SBJISIIOTCSL:

— OBJIQJICHUE 3HAHUSAMH, NPO(YECCHOHATBHBIMU YMEHUSIMH U HaBbIKaMU
JESATENBHOCTH MO MPO(UITIO CIEIMAIBHOCTH;

— (¢opMUpOBaHHE TOTOBHOCTH K CaMOOOpa30BaHUIO, CAMOCTOSATEIBHOCTH U
OTBETCTBEHHOCTH,;

— pa3BUTHE TBOPYECKOIO MOAXOAAa K PEUICHHIO MpoOjeM Y4YeOHOro Hu
po(heCCHOHAIBHOTO YPOBHSI.

Pacnpenenenue BUA0B M 00beMa BHEAYIMTOPHON CAMOCTOATEIbHOM PAa0OTHI
MeKAY pasjeaMu JUCHHMILIMHBI «MaTteMaTnka»

Boinonnenue crynentamu  BCP  cnocoOcTByeTr (QopMUpOBaHHMIO  OOLIUX
KOMIIETEHIINH:
OK 1. [Torumarp CyniHOCTh M COLMATBHYIO 3HAYMMOCTh CBOEH Oyyieit nmpodeccum,
IIPOSIBIIATH K HEM YCTOMYMBBIN UHTEPEC.



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTh, BEIOUPATh THUIOBBIE METOJIBI U
CHIOCOOBI BBITIOTHEHUST MPOPECCHOHANBHBIX 3aJ1a4, OIEHWBaTh WX I(P(HEKTUBHOCTh U
Ka4eCTBO.

OK 3. [Ipuaumare pemieHrs B CTAaHAAPTHBIX W HECTAHIAPTHBIX CUTYalUSAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiiecTBiATh MOUCK W HUCIHOJIb30BAHME HH(OpMALUU, HEOOXOOUMOM st
3¢ (PEKTUBHOTO BBHITIOJIHEHUSI MPO(ECCHOHATBHBIX 3a/a4, MNPO(PECCHOHATBLHOTO H
JUYHOCTHOT'O Pa3BUTHA.

OK 5. Ucnonb3oBate  MHGOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJIOTMM B
npoeccCuoHabHOMN JEeSTEIbHOCTH.

OK 6. PaGorare B KoOUIEKTHBE W KOMaHJe, 3(h(EKTUBHO OOMATHCS C KOJJIETaMH,
PYKOBOJICTBOM, MTOTPEOUTENISIMHU.

OK 7. bpath Ha cebs OTBETCTBEHHOCTH 3a PabOTy YJIE€HOB KOMaH/bI (MMOAYNHEHHBIX),
PE3YJIbTAT BBITOJIHEHUS 3a/1aHHM.

OK 8. CamocTosTensHO OMNpenesaTh 3agaud Mpo(ecCHOHAIBHOTO U JHYHOCTHOTO
pa3BUTHs, 3aHUMAThCA CaMOOOpPa30BaHUMEM, OCO3HAHHO IUIAHUPOBATh IOBBILIECHUE
KBaJI(pUKALUK.

OK 9. OpuentupoBarbcsi B YCIOBHSIX  4YacTOM  CMEHBI  TEXHOJOTMH B
po¢eCCUOHAIBHOM JIeSITEIbHOCTH.



1 PexoMmenaauuu no pacnpeaeneHuro Bpemenu Ha BCPC

Pacnpenenenve BpeMEeHHM Ha  BBINOJHEHHE CAMOCTOSITEIBHOM  paboThl
CTYACHTAaMU OCYIIECTBISIETCS COIJIACHO INPOrpaMMe JUCLUUILIMHBI PAaBHOMEPHO IO
3aHATHSAM. Pe3ynbrarel pacnpenenenus Bpemernn Ha BCP npencrasiens! B Tadnuiie 2.

Tabmuma 2 — Pactipenenenue Bpemenu Ha BCPC

. Bpems na
Nenn HaunmeHnoBaHHe caMOCTOATEIbHOM
. BBINOJTHEHHE
m NpaKTH4YecKoii padoThl
(uyac)

1 TunoBoit pacuér Nel «lIpenen wu HempeprIBHOCTH )

GYHKITUNY
) Tumnosoii pacuér Ne2 «/ludpepeHnnanbHoe HCUUCTICHUE )
3 Turnosoii pacuér Ne3 «MHTerpanbHOE UCUNUCIEHUE» )
4 Jomamnss KOHTpPOJIbHAs pabota «IIpocrenimue )

JuddepeHInaIbHbIE PEILICHUS
5 Pewmenus 3anay no pasaenam. 20

Hroro: 28

2 Conep:xaHue BHEAYIMTOPHON CAMOCTOSITEIbHON PadoThI

2.1 3agaHus K BBINOJHEHHIO CAMOCTOSITEJIbHBIX Pa0doT

CamocTosTenbHble pabOThl BBITOIHAIOTCS MHAWBUIYaTbHO B CBOOOJHOE OT
3aHATHI BpEMSL.

CryneHT 00s13aH:

— 1mepen BBIITOJIHEHUEM CaMOCTOSTEIILHOU paboTHI, ITIOBTOPUTH
TEOPETUUECKUIN MaTepuall, NPOMICHHBIA HAa ayUTOPHBIX 3aHATHSIX;

—  BBINOJHUTH pabOTy COINIACHO 33JJaHUIO;

— MO0 KaXJ0i caMOCTOATENbHON padoTe MpeACTaBUTh MPENOAABATENI0 OTUET
B BUJIE MMCbMEHHOM pabOThl WM MOJAEIN F'€OMETPUUECKOro Tea;

— OTBETUTH HA [TOCTABJIEHHBIE BOIIPOCHI.

[Ipy BBIMOTHEHHH CAMOCTOSTEIBHBIX PabOT CTYAEHT JAOJDKEH caM MPUHATH
pemieHue 00 ONTUMAJIbHOM  HCIIOJIB30BAaHUM  BO3MOXKHOCTEH MPOrPaMMHOTO
obecnieueHusi. Ecnu 1o Xoay BBIMOMHEHHS CaMOCTOSTENBHON PabOTHI y CTYIEHTOB
BO3HMKAIOT BOIIPOCBI W 3aTPyJHEHUS, OH MOXET KOHCYJIBTUPOBAaTBCA Yy
npenogasarena. Kaxnas padora oueHuBaeTcs 1o natudamwibHol cucreme. Kpurepuun
OLICHKH MPUBEACHBI B KOHIIE METOINYECKUX PEKOMEHIAINH.



CamocrosiTeabHast padora Nel.
Tunosoii pacuér Nel «Ilpenes u HenmpepbIBHOCTH PYHKIIMU

Leab padoTbi: 0TPaOOTKA HABBIKOB BHIYMCICHUS MPEACTIOB (PYHKIIUN

KpaTlme TCOPETUYECCKUEC CBCACHUS

Onpepgenenue. Yucno b HazbiBaeTcs npenenoM GyHKIHH f{x) B TOUYKE Xo, €CIH JUIS
BCEX 3HAYCHUH X, IOCTATOUYHO OJM3KUX K X9 U OTIUYHBIX OT Xo, 3HAUCHUS (DYHKIIUU

f(X) CKOJb YTOAHO MaJIO OTIIMYAKOTCS OT Yucia b. [MumryT: }L‘E}) S =b :
Ceonctea npegenoB. IlycTs CyIIeCTBYIOT Mpeaesbl }HQ) (X=a u }LI?O glx) =b

Torna:

1. TIpemes KOHCTAHTHI PABEH CaAMO¥ KOHCTAHTE: }1}2 ¢=c,

2. Tlpenen cymmbl AByX (YHKUMI paBeH CyMMe MpEeioB A3TUX (DYHKIMIA:
lim| f(x) + glx)| =a+b

X=X,

3. Ilpenen mpowusBenenus AByX (GYHKIMA paBeH MPOU3BEIACHUIO MPEAETIOB ATUX

dyHKLHiL: llgllf(x) -g(x)J =ab

limlk f(x)‘ =k-a

X=X

4. TloCTOSIHHBIV MHOXKHMTEIb BBIHOCUTCS 32 3HAK MpeJena:

5. Ilpenen yactHOro NBYX ()yHKUMH paBEH YaCTHOMY IPEAETOB 3TUX (DYHKIIMIA:

f(x) _a

lim~—— =—, ecimu (x) #0 .
¥ X g(x) b &

6. Iloka3arenb CTEIICHU MOKHO BBIHOCHUTbD 3a 3HAK npejena:

lim( £ ()" :ﬁ lim f(x)ﬁn =a".

X X X X

. . 0 .
3aganus: [loBroputh mpaBuiIa PacKpbITUS HEOMPEACIEHHOCTEN o — » HePBEI I

BTOpOfI 3aMCYaTCJIbHBIC IIPEACIIbI.

Henocpeocmeennoe gviuucienue npeoenos



Jim( x+2 11m(3 -2 ) - 2x mx lim( 343 2)-
)x—?S )x—>2 X X 3) ECLII} -3 3 x4>5 10 +2x )x—>-2x * s
)11rr21 2x+4 )1 X : 8)1 x> +2x+2’ 9) lim 5x+4;

x— x+l =0 - \/> x—1 x - 1 x-01 1- x

(x+3)x-2) 2x2 - 5x- 2 4
10) lim #; 11) 1ime—SX3- 12) lim & 13) li —x-I-S’
x=-1 x+2 =1 4x” - 13x+3 ﬁ04x +x+10° =2 x"+6

2 -
14) 11mi 15) 1i 1mw
=1 2x% - x-1

(0)
Pacprtmue Heonpedeﬂeunocmu euoa —

0
x2 - 6x +9 . oxt- x*-4x* +4
16) lim—=——; 17) lim —x 18) hm ; 19) lim 5 =2
x=2 x% - 2x =3 x? - 3x xo-2 V2 x7 - 2x
. 4x*-9 3 2
20) lim X" 3**0. 51y lim L 22) 1im 2 03y fim XX 10,
x—2 X -2 x4>52 3 x—=0 x*5x '9x+20
x? x’-4 . 3- 3x*-11x+6
24) lim—* 2. 25) 11m ; 26) lim—=——; 27) lim~— — "2
x3 x> - 2x- 3’ x—-2 3 x x>3 2x*- 5x-3"
2 2 _ _
28) 1im * 2 ; 30) lim X “SXFR 3y gy 27 TX7 2
x5 -5 "*3 =25x> - 14x+8° x=25x"-9x-2
Packpvimue neonpedenennocmu euoa —
3_ 2 4x +9 3 2
L 33) lim>X 203 3y gim T 3y g 2T ENE T
e TIx-4 x—’°°2x 3x+5 w337 +4x7 - x+2
4_ .2 4+ 10x? - - 2x +6
36) lim*~* 2. 37) Iim 6,38)1 m2X "X 6. 39y jim mo
oo x0 - x+1 xeo O + x o 3x - x’ =0 3x7 +x° - 26
4 2 X2 - 3.
40) lim 10x™ - 8x +3; 41) lim 4x+3; 42) lim 2x+5’ 43) lim 3x 4x2+8 ’
o 5x* +3x7 +5 e x+5 oo x4+ 3x+7 oo 5y #27x% +x

3 2
44) hmw
x—o 8x% - 6x +3



1 3ameuamenvnuiii npeoen

sin 5x 4tgx 2arctg 5x sin 3x
. 1 m . .
45) | 0 ’ 46) ’ 47 | 0 3arcsin2x ’ 48) | 0 x 49)
arcsin 3x 1- cos4x 1- cosx - cos4x
l' T . . - .
xglg Sx COS X 4 0) %c—»() xz ? 51) £1_1:18 ’ 52) XHO 2xtg2x ? 53)
. 1- cos8x
Iim——

x=0]1- cos6x

11 3ameuamenvnuwiii npeoen

54) 11mH1+ H 55) hmH1+ H 56) hmHiH 57) hmH3+x

x— oo x— ool:l x— ooD x— OD

Bomnpocsl 1151 camonpoBepKu
1. Yto HazbiBaeTcs GyHKIMEH OJTHON HE3aBUCUMOM MEPEeMEHHOM ?
2. TlepeynciuTh OCHOBHBIE 3JIEMEHTAPHBIE (PYHKIIMH.
3. Kakue ¢ynkuuu Ha3piBatoTCs aneMenTapisiMu? [lpuBenute npumepsl.
4. Yo Takoe npenen yukiun y = f(x) npu x— a?
5. [aiiTe onpezenenne nNpaBoro v JIeBoro npeneiaoB GyHkimu y = f(x)
6. JlaliTe onpeneneHue npeaena nocie10BareIbHOCTH.

7. Kaxas ¢pyHKIIUS Ha3bIBaeTCS OECKOHEYHO OOJBINION BETMYMHON MPU X— a U
X— +00?

8. KakoBa cBs3b Mex Ty OECKOHEUHO OOJIBIION 1 OECKOHEUHO MaJIon
BEJIMUMHAMHU?

9. ChopmymupoBaTh IpaBuiia MpeACIHHOTO MIEpexo/ia B ciiydae apuhMeTHISCKUX
JICUCTBUH.

10.B uém cocTouT mpaBuiIo NPeaeIbHOTO Mepexo/ia A HenpepbIBHONW QyHKIUNU?



CamocrositesibHas padora Ne2.
Tunosoii pacuér Ne2 «/ludpdepeHunajbHoe UCUNCICHUE

Heab padorbl: 0TpaOOTKAa HABBIKOB BBIYMCIEHUS NPOU3BOJHON (PYHKIMI H
MPAKTUYECKOr0 MPUMEHEHHUS MPOU3BOIHOM.

Kpartkue TeopeTnueckue cBeaeHUs

Onpepnenexue. NMpounssogHon pyHkumum y = f(x) HasbiBaeTcs npenen
OTHOLUEHMS NpUpaLLeHns (PYHKLUUN K NpUupaLLeHnIo
aprymeHTa npm rnpomM3BOJIbHOM CTPEMJIEHUMN NocsiefAHEero K Hyaio.

) =D = iy AR S g, A
X Ax>0 Ax A0 Ax
Dopmyabl U PpepeHIMPOBAHUA IIpaBuia IIpumenenue
augdepeHIrpo MPOU3BOIHOM
BaHUA
cl=0 (sinx)! =cosx (0 + ) =ul+ 0 fE(X) =tga =k
xl=1 (cosx)[| =- sinx (uv)[l =ulv + vl V(l‘) IS[[t)
e P =] (e = ale) =i
T cos® x .
(kx)ljzk(\/;) = HZH _ulb- vk v £0
24x (eton) 1 0vi NEE VpaBHEHHE KacaTeIbHOM’:
c =-
] & sin” x y =flx,) + fllx, Nx- x,)
HlH =- Lz [f(g(x))}u :f[(g(x)) -g[(x)
0x0 x (arcsinx)” = 1 f(x) Bo3pacraer Ha I, ecnu
1- x?
(ax)D =a“Ilna ' (x)>0mnal
0 (arccosx)” =- !
(&) =e= 1- x*
f(x) yObiBaeT Ha I, eciiu
1
(loga X)D :xlna (arctgx)D =1+x2 f'(x)<O0mal
Briykiiocts rpaduka
(In x)D - (arce tgx)D — 1 . (GYHKIUY M €10 IEePeruobl:
X 1+x
»"> 0, BBITyKJIOCTb BHU3

10




»" >0, BBIIYKIIOCTb BBEPX

3aganus:

1. Botuucaumo npouszeoonsie ciedyrouiux ynKyuii:

1)y=2x"-3x+5;, 2)y=4—-x% 3)y=x"—x% 4 y=5x"-7"+x-3; 5)y=x*+
45> — 8x* + 9x — 5;

3 6 3
6) yZZ;C - 3x7+6x-1; 7) y:3)2c +4x° - 2x3-L’ 8) y=2-—-5x2-xT,
XX +2x7-9x+7 5x°-4x° - 7x* +3x% - 3x* +6x- 11
9) y= . ;10) y = e . 11) » =(2x- 3)%;

12) y =(2x- 3)3x* +5x- 8); 13) » =3x2; 14) v =4x7; 15) , _3y 05 16)

3

5

y =5x
17) Haiitn fU-1), ecu  flx) =4x>- 2x* +x- 5 ;
18) Haiitu f10,5), ecnu  flx) =-x*+9x*- x+2;

2 5
x -1 1- x
: 22 =
1’ )y 1+x°

19) y=(x3- 2)(x2+x+1); 20) y=(x +2)(2x3-x); 21) y = o :

23)y = €'x* 24) y = 3x*sinx.

11. Boiuucnume npou3e00Hble CTOHCHBIX PYHKYUIL:

X

25) v =3sin5x; 26) v =4cos2

; 27) v =arccos3x; 28) » :ln\/ﬁ;

29) » =(x* - x-1)";

30). yzm; 31) y:1/(1- xz)z; 32) y:coszx; 33) y=sin3x; 34) y =Insin3x

b
35) y=mm+v2x-1; 36) » =3% - 2% 4™ 37) » =3Vx _ 47~ +3e>*; 38) y =arcsinlnx;

39) » =arcigx®; 40) ¥ =arcigcosx

II1. Botuucnume npouseoonsle blCUIUX NOPAOKOB:

11




41) fx), ecnu f(x) =4x’;  42) %), ecnu f(x) =%x7;

43) fﬂ]I(x), ecu f(x) =cosx; 44) f(4)(x), ecnu f(x) =2sin3x,

1V. IlIposedume uccneoosanue pynkuuit u nocmpoime ux pagpuxu:
45) v =8- 2x- x?; 46) » =x’-3x* +4; 47) v =3- 3x+x7; 48) v =4x>- x"-3;
49)y=x—12x; ;

2
X

50) y=x"+2x"—5x% 51) y = ;1, 52) » =xv/2- x ; 53) y =Inlx* +1);

2
X

54) y= xzx_ 15 55) v =x'VTex;56) y =2x' — 8x 43 57)y = 2%~ 9%’ + 15x -6;
58) y = 3x —x'; 59) y= <=1 60) y=3x' - 2" +3

V. Botuucaume npuodausrcenno:

61) 2.005%; 62) 2.995°; 63) 1,995"%; 64) ~1.07 ; 65) /084 ; 66) +25.4 ; 67)
/818 ; 68) /36,7

Bonpocel 1J1s1 cCAMOKOHTPOJIsI
1. Jlath ompeaeneHue mpou3BoAHON GyHKIHNH Y =f(X).
2. KakoBbl reOMETpUYECKUN U MEXAaHUUECKUN CMBICIIBI TIPOU3BOTHOM?
3. Kax HaliTu npou3BOJHYIO CIOXKHOU pyHKIMU?
4. Jlatb onpenenenue quddepennuana Gyakiuu y =f(x).
5. Kakoit reomerpudeckuii cMbici umeet nuddepentnan’?

6. UTo Ha3bIBAaCTCS MPOU3BOIHON BTOPOT'O MOPSIKA OT (PYHKIHH Y
=f(x)?

7. B 4€M COCTOUT IOCTATOYHBIN MPU3HAK IKCTpEMyMa?
8. Kakwue Touku Ha3bIBaIOTCS TOUKaMu neperuda pynkuuu y =f(x)?

9. Cdopmymuposats npaBuiio Jlonurans v MpUBECTH TPUMEPHI €T0
MIPUMEHCHMUS.

12



10. Urto Ha3bIBaeTCsl aCUMIITOTOM PyHKIIUH Y =f(X)?
11.Yt0 Ha3pIBaeTCA (PYHKIMEH IBYX HE3aBUCHUMBIX IICPEMCHHBIX ?

12.Yt0 Ha3biBaeTCsa rpagukoM (PyHKIIMH IBYX HE3aBUCHUMBIX
MIEPEMEHHBIX ?

13./]aTh onpeaeneHrne YaCTHbIX IPOU3BOIHBIX (DYHKLUHU JBYX
HE3aBUCUMBIX apIyMEHTOB.

CamocrosiTesbHast padora Ne3.
Tunosoii pacuér Ne3d «MHTErpaibHOE UCUYHCTCHUE)

Leab padoTbi: 0TpabOTKa HABBHIKOB BHIYHMCIECHUS PEPBOOOpa3HON (DyHKIMA U
MIPAKTUIECKOTO MPUMEHEHUS UHTETpaa.

KpaTKue TECOPETUYECCKUEC CBCACHUS

Omnpenenenne. /lepsoodbpasznoti 0 ynkyuu y =f(x) Ha HEKOTOPOM MPOMEKYTKE
HasbIBaeTcs GyHkIms F(x), mpon3BoaHast KOTOPOil paBHA UCXOTHOUW (PYHKITUH, T.€.

FIx) = f(x)

Omuickanue nep8oooPA3HbIX HA3LLBAEMCS HEONPEOECLEHHVIM UHMESPUPOBAHUEM, d
8bIpadicetle, OX8AMbIBAIOUlee COBOKYNHOCHb 8CeX NEPBO0OPA3HBIX 01 OAHHOUL
@dynrxyuu f(x), Hazvieaemcs HeoOnpeOeleHHbIM UHMESPANoM U 0003HAUAEeMCs MAK:

ff(x)dx
L. Ocnognvle popmynst unmezpuposanus
dx =x+C dx _ dx _
; e
xn+l
fx”dxz +C,n#-1: d
n+l ’ fﬁ =Iln|x|+C - X = +(C -
x ‘ ‘ 9 Icosz N tgx C ;
de _ 1 +C
— = —+C; dx =e* +C'-
x? X ’ fe rEe ey J’L =arcsinx +C .
V1- x? ’
a’ Jéinxdx =-cosx+C;
J'axdx = +C, dx

Ina -[1 - =arctgx +C |
+Xx
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fcosxdx =sinx +C ;

fexdx =e* + C;

1I. Ocnognule ceoiicmea unmezpanos

1°. TIpousBoaHas HEONPENENIEHHOIO MHTErPala paBHa MOABIHTErPAILHON (DyHKIMU:

() =,

2'. JIuddepeHnuan HEONpPEIEIEHHOTO HHTErpaga paBeH IOIBIHTErPAILHOMY
BBIPKCHHUIO:

d (F(Xdx = r(x)dx

3°. HuTerpan or anreOpandeckoil cymMMbl (DyHKIHMM paBeH aireOpandeckoi CyMMe
uaTerpanos ot 3tux ¢ynkmmin: [/ (x) zg(xax = [1(x)dx = [g(xax

4°. TIOCTOSHHBIA MHOXHTEIb IOABIHTETPAILHOTO BLIPAYKEHHUS MOKHO BBIHOCHUTH 34
3HAK MHTETrpaja:

ka(x)dx =k ff(x)dx .

5. Heompenenennslii uaterpan ot aupQepeHipana HEKOTOpoi (GyHKIUM paBeH

CyMMe 9To¥# (DYHKIMH U TIPOM3BONBHOM nocTosaHoM C:  [df(x) =f(x)+C |

6. Murerpan or CIOXHONW (PyHKIMH C JMHEHHBIM apTyMEHTOM BBIYMCIISETCS IO
dbopmyre:

J'f(kx +b)dx Z%F(kx +h)+C .

111. ®opmyna Hotomona-Jleiionuya 0na 6b1uucieHus onpeoeneHHbvix UHmMezpanios:

14



e =F)” =Fl)- Fla),

a

MeToabl MHTErPUPOBAHUS

1. HenocpeactBenHoe unrerpupoBanue. Mcnons3yercs Tadbiuiia UHTETpajos,
CBOMCTBA HEOMPEICAEHHBIX UHTErPAJIOB U PA3JIMYHbIEC TPEOOPA30BaAHUS
MOJIBIHTErPATILHOTO BBIPAKECHMUSI.

2. WaTterpupoBanue 1o yactsaM. [JaHHBIN cTOcOO COCTOUT B TOM,
MOJBIHTETPAIbHOE BhIPaKEHUE MPEACTABISETCS B BUJIE POU3BEACHUS JIBYX
MHOXUTENEH uu dv 1 3aMEHSIETCA IByMsI UHTETPUPOBAHUAMU: 1) OThICKaHUE
v U3 BeIpaxkeHust i dv; 2) oTeickaHue UHTErpana s vdu:

fudv =uv- ‘fvdu .

3. Mertox 3aMeHbl EpeMEHHOM. ETO IPUMEHSIOT B TOM Clly4ae, €CIu NCXOAHBIN
MHTErpaj CI0KHO UM HEBO3MOKHO C MIOMOILBIO aJIr€OpanyecKuX U UHBIX
npeoOpa3zoBaHUi CBECTU K OJHOMY WJIM HECKOJIBKUM TAaOJIMYHBIM UHTETPaIaM.
Crnioco06 3akiroyaeTcsi B TOM, YTO 3aMEHSIETCSl HOBOW MEPEMEHHO Takasi 4acThb
NOJIBIHTErpaibHOW PyHKIMH, TPU AUPHEPEHIIUPOBAHUN KOTOPO MOTyYaeTCs
OCTaBIIASICS YaCTh MOJBIHTErPATILHOTO BhIpAXKEHUs (HE CUMTas MOCTOSIHHOTO
MHOXUTEJIS).

332!3HI/IH 110 TEME «I/IHTeI‘[!aJIl)HOG HCYUNCJICHUECY .

I. Henocpeocmeennoe unmezpuposanue.

, 2
1. J‘xédx; 2. x—)zc; 3. J'xgdx; 4, J‘x/;dx; 5. J(5x3 - 2x” +3x- S)dx; 6.
flax® - 155 +14x - 3hax

b

-2x> +5x , o +3x7 +4x
2x dx D) 10. J

7. J(2x— 1)3dx; 8. fx3(l+5x)dx; 9. J{3x3 dx; 11.

X
‘Ax4 -2x3 +x?
J X2

dx

15



3 2 2
(X -2x"-3x-4 3x+1) . dx 2xdx xdx
12. J = dx; 13. J(de’ 14. f—1+x, 15. f1+x2 ; 16. f—x2+1’
x’dx
7. 535

3d x 3x 2 x x % in2x
18. J”%; 19. J(2x—4 +e )dx; 20. JH;+8€ +5%-x de; 21. JS dx; 22.

COS X

2
. X X . 2 X .2 X . . (L . . 5 .
J§51n5+c055§ dx; 23. JECOS 5 sin 2de, 24. J'snl( A )dx ; 25. J‘xsn'lx dx; 26.

2
fcos(S- 2x)dx; 27. Os—mdx;
cos’ x
+cos’ x cos2x , 2dx 2dx
28. (——dx: 29, [—————dx: 30. [g’xdx: 31. |—F/7—: 32. [~
8 costx 7 cos’ xsin’ x ’ 30. f > 3 J:%/ﬁ’ 3 fx2+1’

x*dx
B e

+x% +3cos’ x

34. J‘-l( dx |

1+x%)cos? x

II. Cnoco6 noocmanoexu.

35. f(7- 20 ar; 36. f(5u- 1) du; 37, Jf1+x5)7x4dx; 38. J(g- 2x*) x2ax ; 39,
f4(x4 + 5)2x3dx :

b

xdx x3dx

40. fm, 41. f\/ltchdx; 42. fm’ 43. fsinzxcosxdx; 44. J‘cos3 xdx

45. J‘4 sin® xdx ;

46. J(cos3x+1)2 sin xdx ; 47, ﬁgxdx; 48. fctgxdx; 49, Jalrfl;‘cgzxdx; 50. f(dexﬁ;

dx
51. fs g

sin* xdx
36 Jyinxcosx > O

dx )
— P 54 F5te; 85, Faetaae
52. I25+36x2 0 83, 5T 84 ST S5, Fasae g

sin3xdx
J‘2 +cos3x”’

2
x dx

. L. dx . 2dx X xédx .
$8. [ s 89 i 60 S 6L 5T 6 f
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II1. Cnoco6 unmezpuposanusn no wacmsam.

63. fxcosxdx; 64. Ixe"dx; 65. fxs Inxdx; 66. fxezxdx; 67. fx2 sin xdx; (8.
J‘arctgxdx; 69. fx sin xdx ;

70. frinxdx; 71, f4x* +6x- 7inxax; 72, frsin2xdx; 73, frcos3xdx; 74,
ﬁnxdx;

75. f“;‘zdx :

n xdx

. “In(1 + 3¢ e - 3% dx - 2> dx - in(x> +1)d
76. J‘]x3 - 77. fe nll +3e*Jdx ; 78, fx x 79, fxe x ;. 80. J'xnx + 1dx
81. J‘xzsin4xdx;

82. j’xln2 xdx

IV. Bviuucnenue onpeodenennvix unmezpanos.

83. 3fdx; 84. dex; 85. 6[3x2dx; 86. _!(2x+l)dx; 87. }cosxdx; 88. ]JJ%; 89.
0

dx

fx+2;

1
0

3
[8x*dx ; 90.
1
2 T x % 1
91. Pe‘”‘dx; 92. fcosadx; 93, J'sin4xdx; 94. J(2x+3x2+4x3+5x4)dx;
(0] 0 0 -1

5

95, ]((x- 3)% - 4)dx

% 3 dx !
96. (49 _; 97, [—5—; 98. [Nl+xdx;
00082x ESll’l X o
4

V. Ilpumenenue onpedenennozo unmezpana.
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Berancnure mnomaau Guryp, orpaHUYeHHBIX YKa3aHHBIMU JIMHUSIMU:

99. Ocwio Ox, npsAMBIME X =- 1. x =2 y napabomnoii » =9- x>;  100. y* = 9x, x = 16,
x=25,y=0;

101.y=-x*+4uy=0;, 102.y=x*,y=1/x,xe[l;e]; 103.)*=x,y=x7
104. y = 8+2x-x*, y = x+6;

105.xy=6ux+y—-7=0; 106.x—2y+4=0,x+y—-5=0,y=0.

Bomnpocsl 1151 camonpoBepKu

1. Kaxkas ¢yHKUMS Ha3bIBaeTCs IEPBOOOPA3HON?

2. B 4éM coCTOUT CyTh METO/Ia MHTErPUPOBAHUS IO YACTAM?
3. B 4éM cocTouT CyTh METO/Ia 3aMEHBI IEPEMEHHON?

4. KakoB CMBICJ ONIPEIeIEHHOTO UHTETrpaia?

5. B 4€Mm cOCTOUT CyTh METO/A 3aMEHBI IIEPEMEHHOM B ONPEACIEHHOM
MHTETpaJie?

CamocrositesibHas padora Ned.
JlomaiHssi KOHTpPoJIbHAs padora «lIpocreiimmne 1udpepeHunaIbHbIE
YPABHEHM»
Leab padoTbl: pa3BUTHE HABBIKOB pPEHICHHS MPOCTEUIINX YPaBHEHMI,
HaXOXJIEHHUE OOIIMX U YaCTHBIX PEIICHU.

Kparkue TeopeTnueckue cBeeHUs

Hugppepenyuanorhvimu HA3BIBAIOTCS YPaBHEHUS, KOTOPHIE COJCPKAT HCKOMYIO
dbynkiuio, e€ mnpousBoaHbie M (wiHM) auddepeHranbl  pa3IudHbIX  TOPSIIKOB,
HE3aBUCUMBIC TIEPEMEHHBIE.

Pemmuts nuddepenimanbHoe ypaBHEHUE — 3TO 3HAYUT HANTH Takylo (QyHKIIUIO,
MOJICTAHOBKA KOTOpOW B 3TO auddepeHInaibHOe ypaBHEHHE MPEBpaIlaeT ero B
TOX/IECTBO.

Pemenusi, comepikarniue KOHKPETHBIE 3HAYCHHSI TTOCTOSHHBIX, HA3BIBAIOTCS
YJaCTHBIMU PEIICHUAMU AU HEPEHITNATHHOTO YPaBHEHUSI.

3ananue:
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No | BapuaHT 2 BapuaHT
1
O6uuM perieHueM
OO6muM perieHueM
muddepeHIINaNbHOTO YpaBHEHUS
muddepeHInaIbHOr0 YpaBHEHUS o
v =sin x ¥ =V gpnsercs ...
v ABIIACTCA ...
2
y=C0x"+Cx+C;y
v=-sinx+Cx+C, ,
yv= Clx?’ +CHhx" +
y=sinx+Cx+C,
7
yv= Clx?’ +Chx” + (3
y=—sinx+
2
y=x
. 2
y=smx+Cax" +(C,

2 Hantu oOree pewenue | Haiitu oOrree pelieHne
muddepeHInaIbHOr0 YpaBHEHUS muddepeHITnaIbHOr0 YpaBHEHUS
(x+5)dy — (y +10)dx =0 (x-10)dy — (y-5)dx =0

3 YacTHBIMU pELIEHUSIMHA YacTHBIMU pELICHUSAMU
b depeHInaIbHOTO YPaBHCHUS nuddepeHmanb HOTO ypaBHEHUS

rr ‘."f !f _ ' =
¥ =9¥=0 gpnmores ... VoY =27=0 spmoren ...
3x — 87X _ —2x
v=2e y=2e y=-€
2
V =CosX y=x"+2

y=-— e—?:x

y=e"

y =sin 2x

4 Or 1 r pagua C wuyepe3 t munyT | [lepuon rojypacnazna
octanocek 0,125 r. Halitu t, ecam ero | pailMOaKTUBHOTO BEIIECTBA paBeH |
NepHo/J MoJypacmnajga paBeH 3 MUH. 4. Yepe3 CKOIBKO YacoB €ro

KOJIn4ecTBO yMmeHpmuTca B 10 pas?
Borluncnure, Kkakas J0ds8  pagus
ocrtanerca uepe3 1000 ner, ecnu
TIepUoJ] €ro noiypacnaja paseH 1550
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JICT.

OHO TeJo UMEET TeMIeparypy 200,
a apyroe — 100 . Yepes 10 munH
OCTBIBAHUSI ATUX TEJ Ha BO3IYyXE C
TEMITEPATypOii O mepBoe  TeJo
OCTBUJIO JI0 TEMIIepaTyphl
BTOpOe — 10 80 . UYepe3 CKOIBKO
MUHYT TeMIIepaTyphbl TN
CpaBHAIOTCA?

100, a

JIBa Tema  HMMET  OJUHAKOBYIO
temreparypy 100 . OHH BBIHECEHBI
Ha BO3ayX (ero Ttemmeparypa O ).
Uepes 10 MuH TemmepaTypa OJHOTO
Tema crajma 80 , a BTOPOro - 64 .
UYepes CKOIbKO MUHYT MOCJE Hayaia
OCTBIBAHUS PA3HOCTb UX TEMIIEPATYD
Oyzer paBHa 25 ?

BOIIpOCbI AJI CAMOKOHTPOJIA

1. Kakoe auddepenimanbuoe ypaBHeHUe Ha3bIBaeTcs ¢ depeHinaibHbIM

YPaBHEHHEM NIEPBOTO NOpsiAKa?

2. Yto Takoe oOuiee perieHue qudPepeHImanpHOro ypaBHEHHS IEPBOTO

nopsiaka’?

3. Uto Takoe YacTHOE pelIeHHEe U B UéM CYTh HaYaIbHBIX YCIOBUU IS
muddepeHnanbHOT0 YpaBHEHUSI IEPBOT0 opsaKa?

4. Yto Ttakoe auddepeHImanbHoe ypaBHEHHUE IEPBOTO MOPSIIKA C
pa3IeNAIOIIMMUCS EPEMEHHBIMU U KAKUM METOJIOM €TI0 MOKHO PEIIUTH?

5. Kaxkue nuddepennmanbabie ypaBHEHUS MIEPBOTO MOPSIKA HA3BIBAIOTCS
JMHEWHBIMH, KAKOB METOJl UX PEIICHUS?
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3 Kpurepuu OlleHKH BHEAYIUTOPHOM CAMOCTOATEILHOM PadoThI

3.1 PeiiTuHroBasi Kapra OIEHKH CaMOCTOSAAITEJIbHOH PpadoThI MO
aacoumIngae «MareMaTuka»
3a  BBINOJHEHHE SaI[aHI/Iﬁ CTyACHTAaM  BBICTABJIACTCA Oain COIJIaCHO
PEUTHUHTOBOM KapThl, MPUBEICHHON B TabmuIe 3.
Tabnuma 3 — PeliTunrosas kapra
Mum. Makc.
Tema JearenbHOCTh CTyAEHTa KOJI-BO | KOJ-BO
OamioB | OamioB
Pazpnen 1
Tumoso#t pacuér Nel «lIpenen u HEMPepHIBHOCTH (DYHKIIUN 3 5
TunoBoit pacuét Ne2 «/luddepennmanbHoe HCUUCIECHIE) 3 5
Tunosoi pacuér Ne3 «MHTErpaibHOE HCUHCTICHHUE) 3 5
KonTtponpHas pabdora «IIpocreiimme auddepeHnmanbHple ypaBHEHHDY 3 5
Hmozo 12 20
Konnyecrpo 6amnos no BCP 20 40

3.2 Kpurepuu OlleHKH CaMOCTOSATEJILHBIX Pad0T

3a BBINOJHEHHE CAMOCTOSTENbHOM pabOThl CTYIEHTY BBICTABISETCS Oail
pPEUTHHTA 110 KPUTEPUSM, NPEACTABICHHBIM B TaOIMLE 4.

Tabnmuma4 — Kpurepuu peMTHHTOBOM OLIEHKH CaMOCTOATEIBHOM pabOThl CTyICHTA

Ne | OnenuBaembie Metoa v Kpurep mluouemm v
u/n HABBIKH OLEHKH Malcchzzm,Hbm Cpenynn oasa ManMaum,Hbm
0aJ1J1 peiTHHra peiiTuHra 0aJ1J1 pedTHHra
1. OtHomenne k | @ukcupoBan | PaGora cmana B | PaGora cmama c | Pabora cmama ¢
pabore ue Cpoka | TpeOyeMble CpPOKH | 3amepkkoii Ha 1-2 | 3amepkkodi Ha 3-4
clauu HEeOeIu HEIEIHN
paboThl
2. CrocobHOCTh [TpocmoTp ITonHoe Homyckaer onny Honyckaer nse,
CaMOCTOATENHHO | (haiiia B BBITIOJTHCHUC OIIHOKY TPH OITHOKH TIPH
BBITIOJTHATh JIUYHOM paboTHI, (HETOYHOCTH) MPU | BBITIOJIHEHUU
paboty TarnKe OTCYTCTBHUE BBITIOJTHEHU T paboThI
CTy/IeHTa OIMO0K paboTHI
3. YmeHue Cobecenonan | ['pamotHO oTBedaer | Jlomyckaer Jomyckaet ommOku
OTBEYaTh Ha ue (3ammTa) | Ha MOCTaBJICHHBIC HE3HAYUTEIILHBIC B U3JIOKCHUU
BOTIPOCHI, TpH caave BOIPOCHI OIIMOKY B anropuTMa
MOJIB30BATHCS paboTsl M3JI0KEHUHT 3amanus. Umeet
npodeccroHab ITOPUTMA 33aHUS | OTPaHUYCH
HOM JIEKCUKOM HBII CIIOBapHBIN
3arac
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Hpuioxenune A

MGTO}]I/I‘IGCKI/IG PEKOMECHAAIMH 110 BBINMOJHCHUIO MIPAKTHYICCKUX 3aHATHH

Jlnst Toro 4ToObl MPAKTUYECKUE 3aHATHS MPUHOCHIA MAKCUMAJIbHYIO MOJIb3Y,
HEOOXOJMMO MMOMHUTD, YTO YNPAKHEHHUE U PEIICHNE CUTYAaTUBHBIX 3a7a4 MPOBOISATCS
[0 BBIYMTAHHOMY Ha JIEKIMSAX MaTepHALy U CBS3aHbI, KaK MPABUIO, C JIETAIBHBIM
pa3z00poM OTAETBHBIX BOMNPOCOB JIEKUMOHHOrO Kypca. CiemyeT MoAYepKHyTh, YTO
TOJILKO IIOCJIE YCBOEHUS JIEKIIMOHHOTO MaTepHualla ¢ OIpeIeIeHHON TOUKH 3peHus (a
MMEHHO C TOH, C KOTOPOW OH M3Jaraercs Ha JEKUUSX) OH OyIeT 3aKpervisiTbCsi Ha
OPAaKTUYECKUX 3aHATHSAX KaK B pe3yibraTe OOCYKICHHUS M aHaIW3a JIEKIHOHHOIO
Marepuaia, TaKk U C MOMOIIBIO PELICHHs CUTYaTUBHBIX 3anady. [Ipu sTuX yciroBHsX
CTYIEHT HE TOJIBKO XOpPOIIO YCBOWT MAaT€pHall, HO U HAYYMUTCS NPUMEHATH €ro Ha
IIPAKTUKE, & TAKXKE IMOJYYHUT JONOJHUTEIBHBIM CTUMYJ (M 3TO OYEHb Ba)KHO) JJIA

aKTUBHOMW MPOPAOOTKH JICKIIUH.

[Ipu camoCTOSATEIHLHOM PEIICHUH TMOCTABIEHHBIX 3a/1a4 HY)KHO 00OOCHOBBIBATh
KaXJIbIM 3TAIl IEUCTBUI, UCXO U3 TEOPETUUYECKUX MOJOXKEHUN Kypca. Ecnu cTyaeHT
BUJIUT HECKOJBKO IMyTEH pemIeHus mpooOsieMbl (3a7auu), TO HY)KHO CPaBHUTh HX U
BBIOpaTh caMblil parinoHanbHBIN. [107€3H0 10 Hauana penieHrs MOCTaBICHHBIX 3aa4
COCTaBUTh KpaTKUM IUJIaH pelieHus npoosiemsbl (3amaun). Pemienue mpoOiIeMHBIX
3alad WM TPUMEPOB CIEAyeT u3Jlararh MOAPOOHO, HYXKHO COIPOBOXIAThH
KOMMEHTApUsAMH, CXEMaMH, YEpTEeXKaMH U PUCYHKAMH, HWHCTPYKIHUSAMH TIO

BBIITOJIHCHUIO.

Cnenyer NOMHHUTB, 4YTO peIIEHHE KaxJAoW YydyeOHOW 3ajauu  JOJDKHO
JIOBOJUTHCS O OKOHYATEIILHOTO JIOTHYECKOr0 OTBETA, KOTOPOTO TPEOYET YCIOBUE, U
II0 BO3MOXXHOCTHM C BBIBOAOM. IlonydeHHBIM pe3ynbrar CJlaeayeT IpPOBEPUTH

CHOCO6aMI/I, BBITCKAOIMMHU M3 CYIICCTBA JIAHHOM 3aJ1a4M.
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Mpuaoxenue b

MeTonnuyeckne peKOMEHIAalMU 110 BbINIOJHEHHI0 KOHTPOJIbHOU padoThI

KonTtponbHast paboTa — IpOMEKYTOUHBIN METO]T TPOBEPKH 3HAHUN CTYJCHTA C

LEJBI0 OMNpEeIeHUs KOHEYHOro pe3yjbTaTa B OOyYEHUU 10 JaHHOW TeMe WU

paszzgeny.

JomariHsisi KOHTpoJibHasi paboTta pgaetca 1-2 paza B y4eOHOM TOAy MO
qucuuiuinHe. OHa MpU3BaHa CUCTEMATH3UMPOBATH 3HAHUS, MO3BOJSET MOBTOPUTH U
3aKpenuTh Martepuain. IIpu ee BBIIOJIHEHWHM CTYIEHTHI OTPaHUYEHBI BO BPEMEHH,
MOTYT HCIIOJIb30BaTh JIIOOble YyueOHble MOCOOUS, KOHCYJIbTAllUU C YUHUTEIEM.
Kaxxnomy cTyaeHTy nmaercs CBOW BapuaHT palOThl, B KOTOPBIM BKJIIOYAIOTCS
TBOpYECKHE 3ajaHus A (OPMUPOBAHUS Pa3HOCTOPOHHEH pa3BUTOM JIMYHOCTH.
[lenu BBIMOJTHEHMSI KOHTPOJIbHOM pabOTHI: BBHISBICHHE KaueCTBa yCBOCHHUS 3HAHUH,
YMEHHUI U HaBBIKOB KOTOPBIE JOJKHBI OBITH C(HOPMUPOBAHBI B pe3ybTaTe 00y4eHHUs
Y UX KOPPEKIH MO MOJHOTE, NTyOnHEe, 0000IIEHHOCTH, 0CO3HaHHOCTU. KOHTposbHas
pabora [0oKHAa OBITh HalKMCaHa TPAMOTHO, TPAMMATHYECKHE W CHUHTAKCUYECKHUE
OUIMOKM HE JIOIyCTHUMBI, CMBICIOBasl Harpy3ka JIOJDKHA IIPOCIIEKHUBATHCA 4Yepe3 BCE

pelieHue.
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