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1. ITacnopT (hoHIA OLIEHOYHBIX CPEIACTB

B pe3ynbrare ocBoeHUs yueOHON qUCIUIUIMHBI «MaTteMaTtukay oOydaroniuiics

JIOJDKEH

o0namare
o0pa3oBaTeIbHBIM

CTaHIapTOM

IPeTyCMOTPEHHBIMH
(manee

®denepaabHbIM
- @®roC) mno

rocyaapCTBCHHbBIM
CIICOUAJIbHOCTH

(cmenmabHOCTSAM) cpeaHero mpodeccuoHanbHOro oOpazoBanus (mganee - CIIO)

«Ixcnayamayus cy008blX IHEPLemuieckux YCmaHo8oKy CIeIyIOIUMU
YMEHUSMH, 3HAHUSMHU, KOTOpbIe (POPMUPYIOT MpodecCHOHATBFHYI0 KOMIIETCHITUIO, U
OOITUMU KOMITETEHITHSIMH

26.02.05

Koo
11K, OK Ymemow 3unamo

OK 01 |- pacnosnaBaTh 3aga4y W/WiHM | — aKTyadbHBIA MPO(ECCHOHATBHBIN M
npobiieMy B | COIIMAIBHBIA KOHTEKCT, B KOTOPOM
npodeccruoHanTbHOM W/WIN | IPUXOJUTCA paboTaTh U JKUTh;
CONHAJIbHOM KOHTCKCTE, — OCHOBHBIE HCTOYHUKU WH(MOpMALUU
— aHAJIN3UPOBATH 3ajadyy | 4 pecypchl IS pElIeHHs 3ajad U
u/unu npobiieMy U BBLACNATH | MPoOJIeM B MPOPECCHOHATILHOM W/UITU
e€ CoCTaBHbIC YaCTH; COIIMAJIBHOM KOHTEKCTE;
— ONPENEIATh ATAIbl PEIICHHUS] | — AITOPUTMBI  BBITIOJIHEHHUST PabOT B
3aJ1a4M; npodeCCUOHAIBHOM M CMEXKHBIX
— BBIABNIATL M >(PPeKTUBHO | 00IACTSIX;
HCKaTh uHpopMaInio, | — METOJIbI paboThl B
HEOOXOAMMYIO IJIsi pElIeHHs] | MPOGEeCCHOHANBPHOW W CMEKHBIX
3aJ1auu U/WiM mpoOJIeMBbl; chepax;
— COCTaBIISATh TUTAH JEUCTBUS; | — CTPYKTYpY IUlaHA JUISl  peIIeHUs
— ONpeNeNATh HEeoOXoauMble | 3a1ad;
pecypchl; — MOPSIZIOK ~ OIIEHKU  Pe3yJbTaTOB
— BJIAJCTH aKTyaJIbHBIMU peumicHus 3aJdaq HpO(i)CCCI/IOHaJIBHOﬁ
MeToAaMu paboThI B | ACATEIBHOCTH.
npodeccuoHaIbHON u
CMEXHBIX chepax;
— peaymn30BBIBAThH
COCTaBJICHHBIM IJIaH,
— OIICHWBAaTh  pe3yjbTaT |
MOCJIE/ICTBUSL CBOUX JICMCTBUU
(caMoCTOSITETBHO WU C
MIOMOIUIBI0 HACTABHUKA).

OK02 |- onpenensats 3amaud Uil | — HOMEHKJIATYpy  MH()OPMAIMOHHBIX
norcka nH(OopMaIuy; HNCTOYHUKOB, TIPUMEHSIEMBIX B
— ONpeaciIsATh HGO6XOI[I/IMLIG HpO(bCCCPIOH&HI:HOﬁ ACATCIIBHOCTH,
HMCTOYHHUKHU UH(HOPMAIIHH; — MPUEMBI CTPYKTYpHUPOBAHUS
— IUTAaHUPOBATH pouece uH(popManuy,
TIOWCKa,; — hopmar odopmiieHusT pe3ynabTaTOB
— CTPYKTYpUPOBAThH MoucKa HWH(OpMaLUU, COBPEMEHHBIE
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noJiy4aemMyro uHpopmaluio; CpencTBa 17} YCTpOKCTBA
— BBLICIIATH HanooJee PIH(l)OpMaTI/BaHHH;
3HAYMMOE B NepeyHe | — TMOPSOOK HX [PUMEHEHUS H
uH(pOpMaIIUY; MIPOTPaMMHOE oOecrieueHue B
— OLICHUBATH MIPAKTUICCKYIO HpO(i)CCCHOHaHLHOﬁ HAEATCIIBHOCTU B
3HAYUMOCTBD pe3ynbTaToB TOM qUCJie C HUCIIOJIB30BaHUECM
TIOMCKA,; (G POBBIX CPEICTB.
— 0hopMIISITh pe3yabTaTh
MIOMCKA, NIPUMEHSTh CPENICTBA
UH(GOPMALIMOHHBIX
TEXHOJIOTUA Ui  pElICHUs
npoeccuoHaNbHBIX 3a/1a4;
— UCIOJIb30BaTh COBPEMEHHOE
MIPOrpaMMHOE OOECIICUECHHE;
— UCNOJI30BaTh  Pa3JIMYHbIC
uudpoBeie  CpeAcTBa A
peuieHust npodecCuoHaNTbHBIX
3a/1a4.

OK 03 |- onpenensars akTyalbHOCTh | — COJAEPIKAHHE aKTyaJIbHOM
HOPMaTUBHO-IIPaBOBOM HOPMAaTHUBHO-IIPaBOBOM
JIOKyMEHTAIU! B | JIOKyMEHTAIlUU;
podeccuoHaIbHOMI — COBPEMEHHYIO HAYYHYIO u
JIESATEIIbHOCTH, poheCCHOHAIBHYIO TEPMUHOJIOTHIO;
— OPpUMCHATH ~ COBPEMCHHYIO | — BO3MOJKHBIE TPACKTOPUHU
HaYYHYI0 NPOPECCHOHATIBHYIO | mpo(h)eCCHOHATBHOTO  Pa3BUTUS U
TEPMHUHOJIOTHIO; camMo00pa30BaHuUS;
— OHNpCACATh U BBICTPAUBATE | — OCHOBEI NpeATPUHUMATEIbCKON
TPacKTOpHUH JICSITEILHOCTH;
MpO(heccHoHaNbHOTO — OCHOBBI (PUHAHCOBOI rPaMOTHOCTH;
Pa3BUTHS ¥ CAaMOOOPa30BaHUS; | mpaBwia  paspaGoTKH  GH3HEC-
— BBUABJITE  JIOCTOMHCTBA U | qyapop;
HEJI0CTaTKN  KOMMEPHECKOR | _ 1oy BBICTPAMBAHS
uacH, MIPE3CHTALIUN;
— TIPC3CHTOBATE HACH | _ ypenuTHble GAaHKOBCKHE MPOTYKTHL.
OTKPBITUSI COOCTBEHHOTO Jieia
B npodheccuoHaIbHOM
NEeSTEHbHOCTH,
— opopmIIATh OM3HEC-TUIAH;
— pacCcUMUTHIBATh pasmepsl
BBIIUIAT 1O  MPOLIEHTHHIM

CTaBKaM KPCIAUTOBAHWA,
— OIIpCACIIATh
WHBCCTULIMOHHYIO




ITPUBJICKATCIIbHOCTD
KOMMCPYCCKUX H,Z[Cﬁ B paMKax

npodeccuoHaIbHOM
JIeSITEIIbHOCTH;

— MPE3EHTOBATh OM3HEC-UJICIO;
— ONpEeNEITh UCTOYHUKU
(buHaHCUpPOBAHUS.

OK 04 | — opranu3oBEIBaTh padoTy | — IICHUXOJIOTHYECKHUE OCHOBEI
KOJUIEKTUBA U KOMaH/IbI; JIESITEIIbHOCTH KOJUICKTHBA,
— B3aUMOJICHCTBOBATh C | ICUXOJIOTHYECKUE 0COOEHHOCTHU
KOJUIETaMHM,  PYKOBOJCTBOM, | JIMYHOCTH;

KIIMCHTaMHU B XO/Ie | — OCHOBBI IPOEKTHOM JI€ATEIILHOCTH.
npogeCcCuOHAIbHON
JESITETbHOCTH.

OK 05 |- rpamMoTHO wu3lIarath CBOM | — OCOOEHHOCTH  COLHMAIBLHOTO U
MBICIIH U oOpMIIATh | KyJIBTYpHOTO KOHTEKCTA;

JOKYMEHTBI 0 | — nmpaBwia OPOPMIIEHUS TOKYMEHTOB
Npo(pEeCCHOHAILHON TEMATHKE | H MMOCTPOCHUS YCTHBIX COOOIIICHUIA.
Ha TOCYJapCTBEHHOM  SI3BIKE,

MPOSIBIISATE  TOJIEPAHTHOCTH B

paboveM KOJICKTHUBE.

OK 06 |- onwmceiBaTh 3HAYMMOCTh | — CYIIIHOCTh IPaXKIaHCKO-
CBOCH CIEIUANTBHOCTH, NaTPUOTUIECKON TIO3HIIUN
— MPUMEHSATH CTaHAapThl | OOLICYENOBEUECKUX IIEHHOCTEN,
AHTUKOPPYTIIHIOHHOTO — 3HAYUMOCTD npo¢hecCuOHATBEHON
MOBEICHUS. JESITEIILHOCTH 110 CTIEUAIbHOCTH;

— CTaHAAPTHl  AHTUKOPPYIIIMOHHOTO
MOBEICHUS W TOCHIEICTBUS €0
HapyIICHUS.

OK09 |- monumars OOWIMA CMBICH | — PaBUIAa IIOCTPOEHHS IPOCTBHIX U
YEeTKO MPOM3HECEHHBIX | CIOMKHBIX MIPETIOKEHUMA Ha
BBICKA3bIBAHMI Ha W3BECTHBIC | MPOQECCHOHATHHBIE TEMBI;

TeMbI (TPO(ECCHOHATIBHBIE M | — OCHOBHBIE  OOILEYNOTPEOUTETLHEIE
6BITOBI>IC), IIOHUMAThb TCKCTbI TJ1aroJibl (6[,1’[0]33;1 u
Ha 0as3oBbIE | mpodeccHOHaNbHAs JIEKCUKA);

IpoQeCcCUOHAIBHBIE TEMBI; — IeKCHYeCKHUii MUHHUMYM,
— y4acTBOBaTh B AUAJIOTaX HA | OTHOCSIIUICS K OIIMCAHHUIO
3HAKOMBIC obmue h | mpeAMETOB, CpPEACTB U IPOLIECCCOB

poheCCHOHAIIBHBIC TEMBI;

— CTPOHUTH POCTHIC
BBICKa3bIBaHUsI O cede U O
CBOEH npodeccuoHaTbHON
IeSTeIbHOCTH,

npodheCCUOHATILHON JIeATEIbHOCTH;
— 0COOEHHOCTH MPOU3HOIICHUS;

— TIpaBwJIa YTCHUS TEKCTOB
npodecCHOHATbHON HANIPABICHHOCTH.




— KpaTKO OOOCHOBBIBaTh W
OOBSICHAITh CBOM  JICUCTBUSA
(Teky1ue U miIaHupyeMble);

— IMACaTh TIPOCTBIC CBS3HBIC
COOOIIEeHHUsT Ha 3HAKOMbBIC WITH
MHTEPECYIOIIHE
poQeCCUOHATIEHBIE TEMBI.

®opMoi1 aTTecTalyy M0 Y4eOHOU AUCIUIUIMHE ABISIETCS 9K3AMEH.




2. Pe3yabTaThbl 0CBOCHUS AMCIMILIMHBI, MOAJIeKALME IPOBEPKeE
B PE3YIbTATC AaATTCCTAIUH 110 yqe6H0171 AUCHUIITIMHEC OCYHICCTBIIACTCA
KOMIUICKCHAA IIPOBCPKa CICAYIOOINX YMGHI/Iﬁ 141 3H3HPII>1, a TaKXKC JIHMHaMHKa

dbopMHpoBaHUs OOIIKUX KOMIETEHIUMI:

IHoka3aresu
Pe3yabTarsl 00y4eHust OCBOEHHOCTH MeTtoasbl oleHKH
KOMIIeTeHI Uil
3naem: - CBOOOJTHO Onenka
— 3HaueHuWe  MareMaTHKi B | BPICKa3bIBACTCS U | pe3yJIbTaTOB
po(heCCHOHATBHOM MPUBOJIUT JI0KA3aTEIbCTBA | BBITIOJTHEHUS
JIeSITEILHOCTH U TTPU OCBOeHUK | TCOPEM, IPaKTHICCKOU
OCHOBHOM NMpodheCcCHOHATBHOU | ~ IIPUBOANUT pabortel
06pa30BaTeJILHOI>'I IIPOTPaMMBl; IIPUMCPEI; 000CHOBBIBAET SKCHepTHOG
 OCHOBHEIE TOHSTHS i | 1 @PTYMEHTUPYET; JeNaeT | HabJIo/ICHHE 3a
meTompl udbepenimansoro | BPIBOABI H 000011IeHu . XO/IOM BBIIOTHEHIA
¥ UHTErPAILHOTO UCYHCIICHUS; | BBIMUCIBICT IpaKTIICCKON
TIpeIeIIbl, IPUMEHSTH | paOOTHI.
— OCHOBBI TEOpUn
METO/IbI Ouenka
G depeHIaTbHBIX
. muddepeHIMaIbBHOTO W | PE3YJIbTaTOB
ypaBHEHUH, BUJIOB M METOOB
WHTETPATBHOTO YCTHOTO OIpoca.
pemieHus n1uddepeHuanbHbIX
i HWCYHUCIICHUSI; OneHka
YpaBHCHUIA;
- pemiaet pe3ynbTaToOB
— ONPENICTICHUST  YHUCIICHHOTO .
muddepeHIaibHbIe WHIMBUTyJIbHOU.
WHTETPUPOBAHUS, YUCICHHOTO
YpaBHEHMUS; Ornenka
b depeHIpoBaHus,
(1) - pelaer PE3YyJIbTAaTOB
OpPMYJIBI; .
PMYJIBL; MPUKJIaaHbIe 3amadyd B | TCCTOBBIX 3aaHUU.
— OCHOBHBIX MaTeMaTHYECKUE
obnactu Ouenka
METO/TBI peIIeHus .
podhecCuoHaTBbHOM pE3yJIbTaTOB
MPUKIIAJIHBIX 3a/7a4 B 00JacTH eATENBHOCTH
. : MIPOBEICHHOT
npohecCHOHATLHOM POBCJICHHOTO
JESTENBLHOCTH. 9K3aMCHa.
Ymeem:
— BBIYHUCIIATH Tpeiebl,
TIPUMCHSITh METO/TBI
b depeHIIATEHOTO u
WHTErPaTbHOTO UCYHCIICHHUS,
— pemath quddepeHnmnanbHbIe
yYpaBHEHUS,
— peuiaTh NpUKIAJIHbIE 33Jla4u
B 00y1acTH TIpodecCuoHaTbHON
JIESITEIIbHOCTH.




3. OueHKa OCBOEHHS Y4€OHOM TUCIUIIUHDI:
3.1. ®opMbI M METO/IbI OLICHUBAHUS
[IpeameToM OLIEHKM Clly>)KaT YMEHHsI M 3HaHusA, npeaycMorperHsie @I'OC mo

nucuuiinHe  «MareMatukay, HampaBieHHble Ha (OpMHpPOBAaHHE OOIIUX H
npodeccuoHanbHBIX KoMmreTeHIui. OleHka TEeOpPeTUYEeCKOTo Kypca ydeOHOMH
JTUCIUIUIMHBL OCYUIECTBIIACTCA C HCIHOJIB30BAHUEM CIEAYIOMUX (POPM M METOAOB
KOHTPOJIS:
- TEKyIIUI KOHTPOJIb — yCmublll onpoc | 6Heayoumopras camocmosmenvhas

paboma / npaxmuyeckas paboma,
- pyOeXHBIA KOHTPOJIb — Mecmuposanue,
- MPOMEXYTOYHAs aTTECTALMSI — IK3AMEH.

3.2. Tunosble 32/1aHNS 1JIsl OLIEHKH OCBOCHUS Y4eOHOM A CHMIIIHHBI
Texymuii KOHTPOJIb OCYILECTBISETCS C MCHOJB30BaHUEM CleAyomux (GopMm u
METO/IOB KOHTPOJISI: YCTHBIA ONpPOC; BHEAYJIUTOPHASI CaMOCTOATENbHAas padoTa;
npakTuyeckas pabota. Pe3ynbTaThl KOHTPOJS MPU3HAKOTCSA IOJOKUTEIBHBIMU B
ciiydae, eciii 00y4arou[uics MOJIy4rsl OTMETKY HE HHXKE YAOBJIETBOPUTEIBHOM.
3aiaHus PaKTUYECKUX padOT MPUBEIEHBI B METOANYECKUX pa3pabOTKax:

- Metoaudeckre yka3aHus I MPAKTUYECKUX 3aHITHI TUCIUTUTNHBI « MaTeMaTuKay
TS crieMalIbHOCTEN TexHu4eckoro npoduisa 26.02.03 Cyoosoacoenue

TekcT 3a1aHMil TEKYLIEr0 KOHTPOJIA 10 pa3ejam

1. Teopusi npeaeioB

_ 1 BapunanT
Nel ®ynxmus f(X)= X—H HUMEET Pa3phiB B ABYX TOUKaX... (6blO0epume HeckolbKko
2X° — 4x
8APUAHMOE OMEEMAQ)
1) 2 3) -3
2) -2 4)0
XX =2
No2 Tlpenen lim—— pagen... (68edume omeem)
X—6 X—4

No3 3nauenue, paBHOE 6, UMEIOT [IBa U3 MPUBEJICHHBIX HUXKE MPEICIIOB. .. (8bi0epume

HeCKOJIbKO 6dpuarmoe omeema)

i —6x° im X +6x°
1) lim SX _6X ) 3) 1|m X
2
i — . 12x—-24
2) Iim 6:x:3 2)(3;1 4y lim=—=2—=2
oo ) x>0 34 2X
. (A+x)(x-1)
Ne4 3Hauenue npemena 1M PaBHO ...
x—1 X2 -1



1) 3) 0

2) 2,5 4) -25
Ne5 [IBa npenena, 3HaUCHHS] KOTOPBIX PABHBI 6, ... (8blOepume HeCKOIbKO 8apUAHMO8
omeema)
. sin3x . 6
1) lim 3) lim_—_
x50 2X x-0 Sin X
. Sin6x . sinX
2) lim 4) lim——
x—0 X x—0 6X
2 BapMaHT
4X -3
Nel Dymkmus f(X)=__ ~  wmeer pa3psIB B ABYX ToUKaX... (6b16epuime HECKONbKO
X —5X+6
8APUAHMOE OMEEMAQ)
1)2 3)3
2) -2 ‘ 4) 6
. 2x—3x° +1
No2 Tlpenen lim_—_— PaBeH... (86edume omeaent)
-3 X+1

Ne3 3nauenwue, paBHOE 2, IMCIOT JABa M3 MPUBEACHHBIX HIDKE MPEACIIOB. .. (6blOepume
HeCKOJIbKO 8apPUAHMO8 0Omeema)

i X —6X° i X4 +4x°
m-—— 3) IM——
2 x>0 Q4+ 4x — 3x ) o 8 — X +11
; x> —2X+3 lim 2X =4
im—,—— 4
2) X—>00 8X3+X2 ) x—>o 38 + X
_ x*-100
Ned 3nauenue npegena  lim PAaBHO ...
x>-10 X +10
1) «© 3)0
2) 4 4) -20
No5 JIBa npenena, 3Ha4€HUSI KOTOPBIX PABHEI 2, ... (8blOepume HeCKONbKO 8APUAHMO8
omeema)
. SI . sin 2x
1) lim w 3) lim—
x—0 2X x—0 X
. 2X . sin 2x
2) lim_—_ 4y lim
x=0 §in X x>0 4X

3 BapuaHT



X
_____ WMeeT pa3phiB B JIBYX TOUKaX... (6b16epume HeckoibKo

2
4x + 3x
sapuanmos omseema)

Nel ®ynkius f(x)=

3 3)2
- -
2) 0 3
. X=x2+4
No2 Tlpenen lim_—— pagen... (s6edume omeem)
x4 X-3

Ne3 3nauenue, paBHOE D, UMEIOT JBa U3 MPUBEACHHBIX HIDKE MPEACIIOB. .. (6bl0epume
HECKOJIbKO eapuanmoe omeema)
2
—20x

X—0

3) lim 5x“ +5x°

X—0

2 _
Bx¢ — X 4) IImlOX 24
X—>00 X—® 8 - 2X
X’ +5x+6
Ne4 3nauenue npenena lim——— pagmno ...
>3 X+3
1) o 3) 0
2) 1 4) -1
No5 [IBa mpenena, 3HaUeHUSI KOTOPBIX PaBHBI 5, ... (8blOepume HeCKOIbKO 8apUAHmMO8
omeema)
. sinl10x . Si

1) lim 3 IIm3|n5x

x—0  2X
) sin10x

2) lim—— 4) |

x—0 2)(
4 BapuaHT
4 —bx
Nel @ynkums f(X)= UMEET pa3phiB B IBYX TOUKaX... (6biO6epume HeCKOIbKO
x? +8x +15
8APUAHINOE OMEEMda)
1) -5 3) -3
4)5

2) 3

. 4-— [X—1
Ne2 TIpegen lIM paBeH... (6sedume omeem)

X—5 X

10



Ne3 3nauenue, paBHOE 7, UMEIOT JBa W3 MPUBEACHHBIX HIKE MPEETIOB
HEeCKOIbKO 8APUAHMO8 OMBEEMA)

i X2 2 i x> —7x°
Im———— im-——-+——
D ) s
7X% —4x . 6-+14x
li 4) lim
2 fim )
x* —7x+10
Ne4 3Hauenne mpegena 1M~ papHo ...
x—2 X—2
1) 3) 7
2) -3 4) 0
No5 [IBa mpenena, 3HaUCHUS] KOTOPBIX PaBHBI 7, ... (8blOepume HeCKOIbKO 8APUAHMO8
omeema)
. sin X . sin7x
y lim>22 3) lim
x>0 7X -0 By
» lim 14x s Iimsin?x
) 5o sin 2x ) x50 X
5 BapuaHT
4—bx
Nel ®@ynxmus f(X) = UMEET Pa3pbiB B IBYX TOYKAX... (6bi6epume HecKoIbKO
4x* +8x
8APUAHMOE OMEEMAQ)
1) -2 3)2
2) 0 4) 4
2x° +4

Ne2 TIpenen lim

X—>—2

paBeH... (6sedume omeem)
x-1

No3 3Hauenue, paBHOE 6, UMEIOT JIBa U3 IPUBEICHHBIX HUXKE MIPEICIIOB
HEeCKOIbKO 8APUAHMO8 OMEema)

... (6b1b6epume

... (6vlOepume

o 12x —4x  9-x’+6x
1) lim - 3) lim >
x>0 2X 4+ 2X x>0 X 49
2 lim 6x—7 i X%+ 4x —18x°
im
) x>0 QX 4 x2 4) X0 2x —3X3
: 3x
Ne4 3Hauenne mpemena 1M ___— pasHo ...
-0 2x% + B
1) 3)0
2) 1 4) 0,5

11



Ne5 [IBa npenena, 3HaUeHUS] KOTOPBIX PABHBI 6, ...

(6b16epume HeckobLKO 8APUAHTNOE

omeema)
. Sin 6x 12X
1) lim> 6 3) lim—
x50 X x>0 sin 2X
. SI . sinx
2 IImsm6x 4) lim 30X
-0  BX x=0  BX
6 BapuaHT
f . 4x +4
Nel Dymkmus f(X)= ——————— HMIMECT PasphIB B JIBYX TOUKAX. .. (6b16epume neckonvko
x°—9x+20
8APUAHMOE OMEEMAQ)
1) -4 3)5
2) -5 4) 4
X +x° -3

Ne2 TIpemen lim

X—2

paBeH... (88edume
X+4

Ne3 3nauenwue, paBHOE 8, IMEIOT ABa M3 MPUBEACHHBIX HIDKE MPECIIOB

HECKOJIbKO eapuaHmoe omeema)
3+8x° +6x°

3
4—X

1) lim

X—>00

. X—
lim——

2
) e 8t

No4 3nauenue npenena

1) -18
2) o

No5 [IBa mpenena, 3HaYCHUS] KOTOPBIX PaBHBI 8,
omeema)
Sin16x

2X

. sinX
2) lim ——
x—0  8X

.o

1) lim

x—0

omeent)

... (6v1Oepume

3+16x° —x

lim >
X+ 2X

X—>00

3)

4x* +9x —8x°

4) lim

X—>00

x—X

3) 0
4) 1

. (6blOEpumMe HecKoIbKO 8apuUaAHmMo8

3) lim
x-0 §in X
. sin8x
4) lim
x>0  8x

2. 1uddepeHunaibH0e HCUHUCTCHUE
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1 BapuanT
Nel ITpousBoHast GyHKIMH Y = X* -COSX MMeeT BH ...

1) y/ =2x—sinx 3) y/ =—2xsinx

2) y' =2xcos X + X2 sin x 4) y' =2xcosx—x? sin x
Ne2 VcraHoBuTE COOTBETCTBHE MEXKTY (DYHKIUSIMH U UX POU3BOIHBIMU

Df(X)=x+2+e T (x) =1+ ¢

2 f(x) =2x +¢€* 71/ (x) =1+ 2€*

3) f (x) = X+ 2€* 9f/(x)=2+¢€

4
Ne3 Jlana pynkius ¥ =X —OX + 7. YcTaHOBHTE COOTBETCTBHE MEXKIY
MPOU3BOJAHBIMU (DYHKIIMU B COOTBETCTBYIOIIMX TOYKAX M UX 3HAYCHUSIMU

1) ¥ (0) 1
/ -
Y -5
3) ' (2)
Ned TIpousBoanas ¢pynkuun Y = CoS(7X —3) mMeeT BHI....
1) —sin(7x—23) 3) 7cos(7x—3)
2) —7sin(7x —3) 4) 7sin(7x — 3)
Ne5 Bropas nponssoanas Y’ (X) dynkman  y(X) =12x° +15X  nmeer Bu. ..
1) 24 3) 15
2) 24x+15 4)0
Ne6 Yrnosoii koappuuueHT kacatenbHoi K rpaduky QyHknuu Y = X +2x—4p
touke X9 = —1 pasen ...
1)0 3)2
2) -4 4) -3

No7 Touka JBIKETCS IPSIMOIMHEHHO 110 3akony S(t) = 3t% +8t—2. Haiitu
CKOPOCTh TOYKH B MOMEHT BpeMeHHU t =1 c.

1) 12 3) 14
2)9 4) 16
2 BapHAHT
Nel TIpoussoanas pynkuuu ¥ =C0S X - IN X numeer By ...
1) y’:—sinxlnx+ﬂ 3) y/=—sinxlnx
X I 1
C sinx 4) Yy =-sinx+_
)y =—— X
X
Ne2 VcranoBute cooTBeTcTBHE MEX Y QYHKIUAMU U UX POU3BOJHBIMU
1) f (X) = 3+ 4x + " T f(x)=4+¢€"
2) f(X) = 7x + " Tf(X) =7 +€*
3 f(x)=7¢e" -3 7 f/(x) = 7€*
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4 2
Ne3 Jlana pynkmmst Y =X — 3X° 4+ 6. VcraHoBHTE COOTBETCTBHE MEKITY
IIPOU3BOJIHBIMU (DYHKIIMH B COOTBETCTBYIOIIMX TOYKAX M UX 3HAYCHUSIMHU

1) »'(0) 120
/ —| '2

2)y (1) 70

3) ¥'(2)
Ne4 TIpousBoaHas ynkiun Y = SIN4X umeer BHLI....

1) 4cos 4x 3) Ccos4x

2) 4cos X 4) —4cos 4x
Ne5 Bropas npoussomnas Y ' (X) pynxmmn Y(X) = 4%X° —8X% +4X+2 umeer

BHIL. ..
1) 12x% —16x + 4 3)6
2) 24 4) 24x -16

No6 YrnoBoii ko3 puimeHT KacaTenbHol K rpaduKy GyHKIMU Y = 1 —2X — 3x°s
Touke X, =1 pagen ...
1) -2 -9x* 3) -11
2) -5 4) 11
No7 Touka aBHKETCS IPSAMOJIUHENHO 1Mo 3akony S(t) = 6t° +4t —10. Haittu
CKOPOCTb TOYKH B MOMEHT BpeMeHH t = 3 c.

1) 170 3) 164
2) 160 4) 166

3 BapuaHT

5
Nel IIpousBognas pynkuun ) = X e" umeer BUJI ...

1) y' =5x"e* 3) y/ =5x* +e*
2) y' =5x"e* +x%" 4) y' =5x‘et

No2 VceranoBuTe cooTBETCTBHE MEXKTY (DYHKIIUSMU U UX TPOU3BOIHBIMU
1) f (x) = 4x +5c0s x - f/(x) = —5sin x
2) f(x) =x* +5sinx 7 f/(x) = 4x® +5c08 X
3) f (X) =4 +5cos x - f/(x):4—5sinx

2 3
Ne3 Jlana pyukius YV =X — X° — 8. YcranoBuTe cOOTBETCTBHE MEXKTY
IPOM3BOAHBIMU (PYHKIIMU B COOTBETCTBYIOIIUX TOYKAX U UX 3HAYCHUSIMU

1) »' (1) e
2) y/(2) -1
3) ¥'(3)

Ne4 TIpoussoanas pyukipu Y =19(6 —2X) umeer Bu. ...
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1 -2
3) Cos? (6 —2x)

6
2) ctg (6 —2x) 4) cos (6 — 2x)
No5 Bropas mpou3BoiHast y” (2) byHKIUHA y(x) = 2X3 - 4X2 +1 wumeer Buz...
1)1 3) 16
2)8 4) 24

Ne6 Yriosoii koauimeHT kacarenbHoM K Tpaduky QyHKIUU Y = 3 +8x—4 B
TOYke Xp =-—1 paBeH ...
1) -9 3) -2
2) 6x+8 4) 2
No7 Touka JBIKETCS IPAMONMHEHHO 110 3aKkony S(t) = 3t® + 2t —4. Haiitu
CKOPOCTh TOYKH B MOMEHT BpeMeHHu t = 2 c.

1) 38 3) 40
2) 24 4) 34

4 papuaHT

4
Nel Ipoussoxnas ¢pyuxupn ¥ = 10X X" pmeer Bux ...
4

1) Y = > +4x° 3) y = + 4x3tgx
COS° X cos? X
2y - 4 2y —2—4)(3
— _Axt =
) cos? X X 10X ) COS* X

No2 VcraHoBHTE COOTBETCTBHE MEXKTY (QYHKIUAMHU U UX IPOU3BOIHBIMU
1
. frx)=_+4x°
Df(X)=Inx+x* +4 N X
2 f(x) =4" +4x+2 Tf/(x):16xs+f
3) f (x) = 4x* +4Inx X
1f/(x)=4"In4+4
Ne3 Jlana dpynkuus y =1- 4x° +12%* . YCcTaHOBUTE COOTBETCTBHE MEK LY
IPOM3BOAHBIMU (DYHKLIUH B COOTBETCTBYIOLIMX TOYKAX M UX 3HAYEHUAMHU

1) ¥ (-1)

1 -36
2) y //(O) 10
3) v (1) 112
Ne4 TTpouzBognas hyHkImu Y = Ctg 7X umeer BuI. ...
1) tg7x 1
7 3 Sin? x

2) sin? 7x



(

2) -

sin” 7x
Ne5 Bropas npomssomnas Y (—1) dymxmm Y(X) =3x* —2x° + 4 umeer sux...
1)-18 3) 36x% —12x
2) 48 4) 24

No6 VrioBoit ko duimenT kacarenbHoi K rpapuky GyHknuu ) =5—6X + 2x% B
TOYKE Xo =3 PpAaBEH ...
1) 6 3)5
2) —6+4x 4) -6
Ne7 Touka gBHXKETCS OPAMOIMHEHHO 110 3aKkoHy S(t) = t3+3t? + 6t . Haiitu
CKOPOCTh TOYKH B MOMEHT BpeMeHH t =1 c.

1) 15 3) 20
2) 10 4)5
5 BapuaHT
Nel TlpousBongHas GpyHkIMH YV = X" SiN X mmeer BUT ...
1) y’ =4x° cos x 3) vy =4 sinx—x* cos x
2) y' =4x3sinx+x* cos x 4) y' = 4x* +cos x
No2 VcranoBute cooTBETCTBHE MEXKIY (DYHKIIMSAMU U UX TPOU3BOAHBIMU
1) f (x) = 6x + X® +5sin X 7 f/(x) =6 In6—5sin x
2) f (X) =6+ 6* +5c05 x 7 f/(x) =6+ 6x> +5c05 X
3) f (x) = 6x* + 6 —5€05 X 7 f/(x) =12x +5sin x

2
Ne3 Jlana ¢pyukius y =15X" +8X -4, YcranoBuTe COOTBETCTBHE MEXKIY
IPOM3BOAHLIMU (DYHKIIMU B COOTBETCTBYIOILUX TOYKAX U UX 3HAUYECHUSIMU

1) y'(0) 7 -22
2) y' (-1) I
3) ')
Ne4 TIpoussonnas ¢pynkupn Y = IN(4—3X) numeer su. . ..
1) - : 3) !
4 —3x 4 — 3x
4 1
2)4—3x 4) (4—3x)-;
Ne5 Bropas nponssoaHas v (%) gynxmuu  Y(X) = 3COS X mmeer BuI. ..
1) —3c0s X 3) 3cos X
2) —3sin x 4) 3sin X

Ne6 YrioBoii ko3ppuumeHT kacaTenbHON K rpaduKy GyHKIMU Y = 4x* —8x+3 B

Touke X, =—2 paBeH ...

16



1) 8x — 8 3) -24
2) 35 4) 30
No7 Touka aBHKETCS IPAMOJIMHEHHO 110 3aKoHy S(t) = 2t° +4t* +t . Haittu
CKOPOCTbh TOYKM B MOMEHT BPEMEHH t = 2 C.

1) 44 3) 34
2) 30 4) 41
6 BapuanT
Nel Tpoussoanas dyukimu y = 4" - X° umMeer BUL ...
1) y/ =4 5% 3) y/ =4"In4-x° +4* .5
2) y' =4*In4.5x* 4) y' =4*In4. x> —4* .5¢*
No2 VcranoBuTe cooTBETCTBHE MEXKIY (DYHKIIUSAMU U UX TPOU3BOAHBIMU
1) f (x) = 2x? + 2x + 3sin x 7 f/(x) = 4x+ 2+ 3cos x
2) f(x) =2+ 2" +3cos x 1/ (x) =2+6x% +3cos x
3) f(x) = 2x+2x° +3sin x 1 f/(x)=2"In2-3sin x

4 2
No3 Jlana ¢pynkuus y =X —4X" —8. YcranoBuTe COOTBETCTBUE MEKIY
MPOU3BOJIHBIMU (DYHKITMM B COOTBETCTBYIOIIMX TOYKAX U UX 3HAYCHUSMHU

1) ¥ (1) -4
2 v/ (0 14
) y/( ) o
3) v (1)
2%+6

Ne4 TTpousBoHas GyHKIMH y==¢ AMEET BULL....

1) 2e2x+6 3) 6eZX+6

2) e2 X+6 4) 2%
No5 Bropast npon3BoqHast y" (X) dynkumn  Y(X) = —12X° +4X  umeer Bux. ..

1) —24x+4 3)0

2) -24 4)4

Ne6 Yrnooii koadduieHT kacatenbHou K rpaduky GyHKuuu y = —X+ x°+3 B
Touke Xo =—1 pasen ...
1)-5 3)3
2) 2 4) -7
Ne7 Touka ABIKETCS IpAMOIMHEiino 1o 3akony S(t) = 3t* + 4t +8. Haittu
CKOpPOCTh TOYKH B MOMEHT BpeMeHH t = 3 c.
1) 20 3) 47
2) 40 4) 22
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3. UHTerpajbHo€e HCUNCIEHHEe
1 BapuanT

Nel' Muoxectso Beex nepBOOOpa3HbIX QyHKIMK Y = —3" umeer Buy ...
3" 3" 3
+ * - 4) -3In3

2
No2
0
Ne3  IInomanes KpuBOJIMHENWHOM Tpaneuuu D onpenenseTrcs HHTErpaioM ...

Y & 2 : 1-
ymE 3) | (x* +4)dx
\17 ° :
4 ° :
2
i) R ;(; . 4) X dX

0
6

2 X
Ned I/ICHOJIB?;y}I CBOMCTBO OIIPCACIICHHOI'O MHTCIpalia, MHTCIPaAJl I(X +3€ )dX
2

MOJXHO IIPUBCCTHU K BUAY ...

4 6 6 6
1 [ X%dx + [3edx 3) [ x°dx +3[e*dx
2 4 2 2
6 2
2) 32[(x2 +e*)dx 4) .-(X2 +3e")dx
6

No5  CkopocTbk MaTepuaibHON TOYKH, ABUKYLIEHCS TPSMOJIUHEWHO, paBHA

V(t) = 2t +t*. Torma myTb, IPOACHHBII TOUKOIT 33 IEPBYIO CEKYHAY,

paBeH ...
1 1
1) 3 2) 1” 3)2 2) 2°
3 3
N6 B pesynbrate moacranoBkun  t=4X+5 wuHTerpan _[ -
V4x+5
TIPUBOJIUTCS K BHITY
1 dt dt dx dt
T 2) 4]~/ 3) | - 4 |7
N ) J. g ) I Ng ) j J
Ne7

Ecnin I f(X) =2"+C, rorna pynxuus f(x)pasna...
1) —=2*In2 2) 2+ 2" 4) 2¥In2
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No2

Ne3

Ned

No5

)

Neo7

2 BapUAHT
MHOKECTBO BCEX MePBOOOPasHbIX (GyHKIMM Y =5" umeer BHS ...
2) 5 5 N 5
1) 5" In5 In5 "¢ _
3 In5 4

1.3
Onpe/eneHnblii MHTErpa J-— X'dX  papen ...
2

+

In5

X2
1) 5 2) 32 3)18 4) 30

HJ'IOHIaI[B KpHBOJII/IHeI‘/’IHOI)'I Tparcunu D OMnpCACISACTCA HHTCTPAJIOM ...
T 9

D[ex-20x 3 ! (Vx - 2)dx

""" STV .
9

2)[(/x-2dx 4| (Vx - 2)x
0

I/ICHOHI:By}I CBOMCTBO OIIPpCACIICHHOI'O HHTCTpaa, HHTCTpall

6
j(\/7 —X+ x—)dx MOYKHO ITPUBECTH K BUJY ...
2

1) IJ? xdx+GI 3) IJ? xdx+J. 6dx

X+4

2) 6_!(\/7—x+x+—4)dx 4) !(J?—x+m)dx

CkopoCTh MaTepUaIbHOM TOYKH, IBUKYILIEHUCS MPSIMOJIMHEITHO, paBHA
v(t) =1+ 3t . Torma IyTh, PO IEHHBIH ToUKoii 32 Bpems U =3 or Hauana
JBH>KCHUS, PABEH ...

1) 10 2) 16,5 3) 14,5 4) 12

B pesynbTate noActaHoBkn  t=2X+3 wuHTerpan ICOS(ZX + 3)dx
IPUBOIUTCSA K BULLY ...

1) 2 j cos tdt 2) i J cos tdt 3) jcostdt 4) j Ccos tdx

Z
Eciu _[ f(X)="+C torma dpynxmms f(x) pasHa...
X

1)1 2) 2x 3) 2Inx 4)_i
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No2

No3

Neq

No5

)

3 BapuaHT

3
MHokecTBO Bcex MepBoOOpa3HbIX GyHKIMU Y = — MMEECT BHJL ...
X
1 v 3 3
1) -—+C 2) — 3)—-—+C 4) -
XZ X4 2X2 2X2
1

OnpeieeHHbI HHTErpa J. (2% +4x”)dx paBeH ...
0

[1nomane KpuBOJIMHENHOM Tpaneuuu D onpenensercs HHTErpaioM ...
Yy 1 In3

1): In xdx 3) 1[ In xdx

In3 - 0

A . 2)(1n xax 4)_[In xax

b
HCHOHB?)YH CBOMCTBO OIIPpCACIICHHOI'O HHTCTpaa, HHTCTrpall
I(ZXS - CO;LQ X)dx MO’KHO TIPHBECTH K BUJLY ...
1) - i(sz — co;LZ X)dx 3) 32x5dx — j; co(i); .
2) Zi ¢ - co;L 2 x)dx 4) ZJE xdx _J: co(i); X

CKOpOCTh MaTeprUAIbHOM TOYKH, IBUKYILEUCS MPSIMOJIMHENHO, paBHA
V(t) =3+ 6t . Torxa myTs, PO ICHHBIHA TOUKOI 33 BTOPYIO CEKYH/Ly, PABSH
1) 12 2) 15 3) 20 4) 13
1-3
B pesynbrate moacranoBkn  t=1-3X wuHTErpa: _[e “dx
IPUBOIUTCS K BHLY
1 t t t 1 t

1) — = | e'dt 2) | e dx 3) |edt 4) —|edt

) -3J ) | )| |
Eciu I f(x) =4tgx+ C , Torma dbynkmusa f(x) paBna...
1 . A 4 ;

) cos? 4x 2) 4ctgx 3) " cos? x ) cos? x

4 papuaHT
3

MHOXeCTBO BCeX MepBOOOpa3HbIX GyHKIUU Y = SinZy 'MeCT BHIL ...
1) 3ctgx+C 2) —3ctgx+C  3) 3tgx 4) —3ctgx

20



No2

Ne3

N4

Ne6

Neo7

Ne2

Ne3

1.,
OmnpeneneHHblil HHTErpal j— X" dx paBeH ...
0
1) 6 2) X*16 3) 16 4) 36
[Tnomanp KpuBOJIUHENHOMN Tpanenuu D onpenensieTcst UHTErpaioM ...
V4 1 1
- 1) 1[(x3 +1)dx 3) j(x3 +1)dx
98 2 o
At .
/ — 2) ! G +Ddx 4) [ @ +1)dx
%1
Hcnons3ys CBOMCTBO ONPEIEIECHHOTO WHTErpaa, WUHTErpall

TT
4
j(COS X+2sin” X)dX woyxHO IpuBEcTH K BUAY ...
0
0

1) j (cos X + 2sin* x)dx 3)

T

(e R

cos xdx + Zt[sin 4 xdx

T

N

T

) 1[cos xdx + J:Zsin 4 xdx

2) 2.[(003 X + 2sin* x)dx

2
CkopoCTh MaTepUaIbHOM TOYKH, IBUKYILIEHUCS MPSIMOJIMHEITHO, paBHA

2 . . .
V(t) =t° + 4t . Torna myTs, npoiineHHslii Toukoii 3a Bpems t =3 or Hauana
JBUYKEHUS, PaBEH ...

1) 27 2) 21 3) 25 4) 30
B pesynbTate nojacraHosku t =4 —8x wunrerpan j(4 —8x)" dx mpuBomHTCS

K BUTY
1.7 7
1) -~ |t7dt 2) —8|t dt 7 tdt
) 8I ) I 3) J.t dx 4)I

Eciu _[ f(X)=Inx+C, torna dbynkmusa f(X) paBHa...
1) Inx 1 3) X 4) X2

2) =

X
O BapMaHT

MHOK€eCTBO BCEX MEPBOOOPasHBIX GYHKIMKM Y = 2C0S X HMeET BHL ...
1) 2sinx+C  2) —2sinx  3)sinx 4) —=2sinx+C

1

3
OmnpeneneHnblil HHTErpa I (4x* +2x-1)dx  pagen ...

[Tnomaae kpuBOIMHEHHON Tpanenuu D onpenenseTcss HHTErpajioM ...
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(9 — x?)dx

r=8-x

9 t 1) L(9—x2)dx 3)

wd—.to

0
D 2
] - 2) :Lx dx 4)

Ned  Hcnonesys CBOMCTBO ONPEIEIEHHOTO WHTErpaa, WUHTErpall

(9— x%)dx

—

w

T
I(4X —8cos X)dX MOYKHO IIPUBECTU K BUAY ...
0

0

4x —8cos X)dx 2 §
1) l ( ) 3) r[ 4xdx — chos xadx

2) 4‘[(x — 2¢0s X)dx 0
4) I(4x +8cos x)dx

2

Ne5  CkopocTe MmaTepuaabHON TOYKH, ABHKYLIENCS TPSIMOJIMHEWHO, paBHA

2 y . y
V(t) =3+1°. Torna myTh, IPOIEHHBINA TOUKOI 32 IATYIO CEKyH/y, PaBeH

1
1) 53 2) 41 3) 23- 4) 12
3
N6 g pesynbrare nojacranoBku t=1—4x unrerpan _[ o IPUBOJIUTCS K
1-4x
BULY ...
1dt dx 1.0t dt
_= (4 Ox _2 .[_
vl 2l 9 4l I
Ne7 Eciu I f(x)=5cosx+C, torma dbynkmus f(X) paBHa...
1) 5sin x 2) —5sin x 3) 5cos X 4) —5C0S X
6 BapuaHT

Nel MHosecTBO Bcex mepBooOpa3HbIX GyHKIMKU Y = 4e* ymeer BU] ...
l) 4eX 2) 4eX +C 4ex+l 4ex+l

+C
4) X+1

8

Ne2 J

0
1) 24 3)0
) 2)§W ) 4) 5

Ne3  IInomane KpuBOJIMHENHHOM Tpaneuuu D onpenensercs HHTErpaioM ...
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Ned

No5

Ne6

No7

Ne2

1

1) [(@1- ") 3) t[xzdx

X

g1 2) 1(1— x2)dx 1) !(1— X2 )dx

/D 1
\

Ncnons3ys CBOMCTBO ONPEIETIEHHOTO WHTErpaa, MHTErpal
9

J.(x8 +3In x)dx MOXXHO IPUBECTH K BHIY ...
|

9 9 9

1) 3!(x8 +In x)dx 3) _[x8dx+3_[ln xdx
6 9 4 )

2) 2"xgdx+3‘!’ln xdx 4) _!'(xg +3In x)dx

CkopocTh MaTEpHAIBHON TOYKH, IBUKYIIECUCS NPSIMOJIMHENHO, PaBHA
2 . . .
V(t) = 3t° + 4 . Torga myts, mpolineHnbii Toukoi 3a Bpems U =lor

HavaJla ABHJKCHU:A, PABCH ...
1) 3 2)9 3)5 4)7

B pesynbrare noacranosku t = 6x + 3 unTerpan

J tg (6x + 3)dX mpuBomuTes K BULY

1) 6[tgtel 2) % [ tgtat 3) :l)) [togt 43 [totdt

Ecmu I f(xX)=7x +C , Torna ¢ynkmusa f (X) paBHa...

1) 7x* 2) 7x° 7x° 4) 35x*
3) 6

4. O0bIKHOBeHHBIC U depeHIHATbLHbIEC VPABHCHUS
1 BapuaHT

Juddepennuansaoe  ypasHeHue — COS 2ydX — i/;dy =0 B pesymbrare
paseNneHus EPEMEHHBIX CBOIUTCS K YPABHEHHUIO. . .

ax _ di’ 3) cos 2ydx = 3i/gdy
Ux  cos'y 2 dx _ dy
cos 2ydx _ dy Ux  cos2y

2
) Uy
OO611ee penieHre JMHEHHOTO OTHOPOIHOTO AUddepeHIInaTbHOTO YpaBHEHUS

BTOPOTO_ MOPAZKA ©  MOCTOSHHBIMH ko3 dumenTamMmu  UMeeT  BUJ
y= Cle +C g , TOr1a KOPHU YPaBHEHUS PABHHI ...
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Ne3

Ned

No5

Nob6

No7

1) ky=-5k;=2 2) 3) ki=-5k=-2 4) ky =5k, =2

ky =5,k, =—2
I/I(Rﬁ)epeHHI/IaJILHBIM YPaBHCHHUCM B YaCTHBIX HpOI/pBOI[HLIX ABJISICTCA .
d = 2xdx 3) @ ou
y' 2y +2y =0 ox~ Y
0

4) xy' +y=Inx+1
®yukius Y =-5C0SX+CX spugercs permenneM auddepeHInanb-HOro

ypaBHCHHS y’ =5sin X — 3, Torja 3nauenue C paBHoO ...

1) -3 2) 3 3)5 4) -5
O6mee pemenue nuddepeHINaIBHOTO YPaBHCHHS y' -8y +16y =0 wumeer
BUI. ..

1) y = (C, 4+ C,x)e® 3) y =e™(C, cos4x + C; sin 4x)
2) ¥ =(C14Coyyex 4) y =e*(C, cos(—4x) + C, sin(-4x))
oz
PemenneM nudpepeHnmaibHOro ypaBHEHUS ox ~ ' aBngerca QyHKIHMS ...

1) z=—-7  2) z=-TX+yX 3) z=x"-Ty 4) z=—7x+4y

Pemennem nuddepeniuansaoro ypasuenns ' —3=0 ssisercs byHKIMSA
1) y=3+C 2)y=C 3) y=-3x+C 4) y=3x+C
2 BapMaHT

Juddepenupansioe  ypasuenue SiN 4ydx —3x +5dy=0 B pesynsrare
paszieneHus IEPEMEHHBIX CBOAUTCS K YPABHEHMUIO. ..

sindydx  dy dx dy

=_° 3 =
¥x+5 cos vy )?Vx+5 sin4y
2 dx  dy
Ux+5 sindy 4) sin 4ydx = X/ x + 5dy
OO61iee penieHne TUHEHHOTO OHOPOAHOTO MU PepeHITNATEHOTO YPaBHEHHUS
BTOPOTO TMOpPSiKA C TOCTOSHHBIMH — KOd(h(HIMEHTaMH UMEeT BHI

= e (C £0s3x +C gin 3X), TOr/1a KOpHI/I ypaBHEHWUSI PaBHBHI .
l) k1:2,k2:3 2) k1=3,k2 =2 3) 2+3| ) k1—3+2|
k =2-3i k =3-2i

JubdepeHnnanbHbIM ypaBHEHUEM B YaCTHBIX TTPOU3BOIHBIX SIBIISCTCS ...

Y ou  ou
d = d — =
D x 7 Dox oy
2) y' —8y'+16y =0 4) xy' —2y=3x°

Oynxius Y = —4Sin X+ CX  gusercs peumrenneM  audQepeHIHaTbHOTO

/
ypaBHEHUA Y = —4Cc0S X+ 2, torna 3Hauenne C PaBHO ...
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No2

Neq

No5

1) 2 2) -4 3)4 4)0
O6mee peenne uddepeHrmansaoro ypasaernst Y +10y’ +25y =0
UMEET BH]I. ..

1) ¥ =(C14 Coyye™ 3) y =€ (C, cos(~5x) + C, Sin(-5x))
2) y=(Cy 4 C,x)e™ 4) y =e>(C, cos5x + C; sin 5x)
0z
Pemennem nuddepeHnmatbHOro ypaBHEHUS G_X =1 gensercs byHKIMSA
) z=7x+y* 2)z=-x>+7y 3 2=7 4) 7 = 2X+ Tyx

Pemennem nuddepeHnmaibHOr0 ypaBHEHUS y/ =3x* +4Xx—2 smnsercs

(GyHKIMA ...
D y=x3+2¢-2x+C 2)y=6x+4+C 3)y=C 4)y=xX+2¢+C

3 BapuaHT
ay
Huddepennmanbioe  ypaBHEHHE [3F ydx — =0 g pe3yabrare
tg2x
PasacCiICHUA IICPCMCHHBIX CBOJAUTCS K YPABHCHHUIO. ..
dy dy
1) J3+ydx=_"—"_ 3) tg2xdx =
tg 2X /3 + y
2) 3+ ytg2xdx = dy ) tgzde:__dy_

\J3+Y
OO6miee peieHrue JTUHEHHOTO OJHOPOAHOTO AU(HEepPEHIIMATBLHOTO YpaBHEHUS
BTOPOTO TIOpSAJKa C TIOCTOSHHBIMA  KOY(PPUIIMEHTAMH  UMEET  BUJ
—8x
y= (Cl+ C 2X)e , TOTJa KOPHU YPABHEHHUS PaBHHI ...
1) kk=-8k,=0 2) k=2k,=-4 3) k =k, =-8 4) ki=k; =8
JubdepeHnnanbHbIM ypaBHEHUEM B YaCTHBIX TTPOU3BOIHBIX SBIISECTCS ...

1)y +2y"+6y=0 3) sin xcos ydy = sin y cos xdx
2) xy' +2y=x? ou_ou_
4) yax Py 0

Oyukims Y =CSINX+2  gpugercs peurenneM  auddepeHIHaTbHOTO

ypasuenns Y =4C0S X, Torna sHauerne C paBHO ...

1) 2 2) 4 3) -2 4) 0
Ob6mee pemenne nudpepeHITNaATBPHOTO YPaBHEHUS y' =2y’ +5y =0 umeer
BHL. ..

1) y=(C, +C2x)e‘2X 3) y =e™(C,cos2x+C_sin 2x)

2) y=(C, +C x)e” 4) y=¢"(C cos2x+C_sin 2x)
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Ne6

Neo7

No2

Ne6

No7

0z

Pemennem nuddepeHimanbHOro ypaBHEHUS oy =12 gppgercs GyHKIHS ...
1) 2=12 2) z=x*+12y  3) z=x"+12yx 4) z=12x+Yy
Pemennem qudpepeHimanbHOro ypaBHEHUS y/ —5x =0 sBnserca QyHkuus
l)y:—Ex2+C 2)y:Ex2+C 3) y=5+C 4) y=5x+C

2

2
4 papuaHT

Jedy + 2 _ o
JuddepeHimaabHOe ypaBHEHNE edy+ Iny ~ ¥ B pe3yabTare pas3aeicHusl

IICPCMCHHBIX CBOAUTCSA K YPABHCHHUIO. ..
1) In ydy = —e* dx _ @
) Inydy » 3) Inydy N

e

2) Inydy = ——— "
) NCa g YTy
dx dy
OO01ee pelnieHre JIMHEWHOTO OJHOPOAHOr0 AU((EepeHInaIbHOr0 ypaBHEHUS

BTOPOTO _, TIOPAAKA, € NOCTOSHHBIMA  KOO(Q)MIMCHTAME — MMEET  BHJ
y=Ce ™ +C €, Torna KopHu ypaBHEHHs PABHHI ...
1 2

1) ki =3,k, =—4 2) k1:3+4i, k1=—4+3i,
=-4k=3 334 a3

,=—
HuddepeHnnanbHbIM ypaBHEHUEM B YaCTHBIX TPOU3BOIHBIX SBIISIETCH ...

1) y+xy' =yInZ 3) ¥ —12y"+35y =0
y o’y o _ 2
2) dy = e>*Vdx Do o

OyHkuusa Y = Cx° —6 sBmsercs pemienreM qudpepeHurnanbHOr0 YpaBHEHHS

y =10x*, Torna suauenne C paBHoO ...

1)2 2) -6 3)5 4) 10
O61ee penrenne muddepennnansaoro ypasaennss Y +16y =0 nmeer
BUI.

1) y=Ce™ +C,e™ 3) y = €*(C, cos(—4x) + C, sin(—4x))
2) y = (C, +C,x)e* 4) y = Cy c0s 4x + C; sin 4x
oz
PemenneM nuddepeHimaibHOro ypaBHeHUs ox ~° sBngerca QyHKIHS ...

1) z=-2X+2yx 2)z=2x-2y 3)z=-2 4)z=-2x+Ty
PemenueM mudQeperuansHoro ypapaerns y' +4 =0 spisercst GyHKIUS . ..
1) y=—4x>+C 2)y=—4x+C 3)y=C 4) y=4x+C
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No2

No3

Ne6

Neo7

5 BapuaHT
sin®x _ f6—y
dy dx B pe3yibTare

pasneneHH;I IMCPCMCHHBIX CBOIUTCSA K YPABHCHHUIO. .

1) sin? xdy = \/ﬁdx sin? x Jo—y

3 =

sin’ x 6—y 4) sin® xdx = /6 — ydy

O61iee penieHre JIMHEWHOTO OHOPOIHOTO AU dHEepeHIINaTbHOTO YPAaBHEHHUS
BToporo MOpsAIKa C TOCTOSIHHBIMU ~ KOX(h(UIIMEHTAaMU HMEET BUJ

y=e (C COoS 4x + C sin 4X) TOT/1a KOPHU YpaBHCHHUS PABHBI .

HudbdepenimanibHoe  ypaBHEHHE

1) ki=dky =7 2) k=—T.ky—=4 = Tidi k4T
AR TR R
JuddepeHIraibHpIM YpaBHEHHEM B YaCTHBIX IPOU3BOIHBIX SIBJISAETCS . ..
1) xy'+y=Inx+1 3), e'dy = 2xdx 4)
, , a g =—ou
2)y -2y +2y =0 X~y
0

Oynxims Y =6€° +CX  sBnsercs  pemenneM uddepeHIHaTEHOTO

ypasuennst Y =66 =5 torna suauenne C paBHO ...
15 2) 5 3) x 4)6

O61ee penrenne quddepennnansaoro ypasaennss Y —4y’ +4y=0 umeer
BUJI..
1) y=C e2X +C e 3) y =e¥(C cos(—4x) + C, sin(—4x))
1
2) y= (C1 +C, x)e 4) y = e*(C, cos 2x + C; sin 2x)
oz

Pemenuem nuddepeHmaibHOro ypaBHEHUS oy =3 gpnseres byHKIISA

1) z=3x+y  2) z=3xy 3) z=3y+ X% 4) z2=3
Pemennem auddepeHupansHoro ypaHeHus — y' +4x° —6=0 ssusercs
GyHKIMSA ...
1) y=—4¢iexsc  2) y=8x+C 3) y=6+C  4)y=242+C
3
6 BapuaHT

Jludpepenumansuoe ypapuenne N ydx — 3 —3x*dy = 0 B pesynsrare
pasJiesieHnsl TIEPEMEHHBIX CBOIUTCS K YPABHEHHUIO. . .
In ydx dx d
1) = =dy 3) S
v Vv3-3¢  Iny

dx dy / 2
4) Inydx =+/3 - 3x“dy
2) J3-3¢ Iny )y
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Ne2  OOmuiee pelieHne TMHENHOTO OJHOPOAHOTO MU PEPEHIIMATIBHOTO YpaBHEHUS
BTOPOTO TIOpSJIKA C TOCTOSIHHBIMU KO3 (UIIMEHTaMU HMEET BUJ

y= (C1 + C2 X)e4x , TOrJa KOPHU YpaBHECHUS PaBHBI ...
1) k,=4k =0 2) k,=1,k,=4 3) k,=k,=4 4) k; =k, =—4
Ne3  JIuddepennmanbHbIM YpaBHEHHEM B YaCTHBIX TPOU3BOIHBIX SIBISETCS ...
1) yH _sin® -0 3) y'+4y=0
X oy 4) (1+ 2y)xdx + (1+ x*)dy =0

2) y —5yxt =e*

Oynxims Y=CtgX+6  spngerca pemenwem muddepeHIHATBHOTO
I _

Ned 4

ypaBHEHHS , > Torna3HaueHue C paBHO ...

COS X

1) 6 2) 4 3)0 4) 1
N5 O6uee pemenne aupdepernuansaoro ypasaernus Y —3y' +2y =0 umeer

BUI. .. a . o

1) y=(C +C x)e 3)y:C1e +Ce

1 2 2
2) y=(C, 4 C,X)e> 4) y = €*(C, cos 2x + C, sin 2x)
oz

Ne6 Pemenuem auddepeHumanbHOr0 ypaBHEHUS ox ~ sBngerca GpyHKuUs

1) z=—6x+ Yy 2) z=-6xy+y 3)z=-6 4) 7 =—6x°
Ne7' Pemtennem nuddepeHuanbHOro ypaBHeHHUs y' +4x =0 sBasercs byHKUMA
1) y=2x*+C 2)y=-2x*+C 3)y=—-4+C 4) y=-4x+C

Kpurepuu ouneHku padoTsl

B 3amanusx ¢ BeIOOpOM OTBeTa mpejjaraerca 4 BapuaHTa OTBETOB, U3 KOTOPBIX
TOJIbKO OJIMH BEpHBIA. B OONBIIMHCTBE M3 HUX OTCYTCTBYET BO3MOKHOCTBH YraJaTh
BEPHBIN OTBET, HE peIlasl 3aJaHUE WIK HE TPOBOJISI COOTBETCTBYIOIINX PACCYKICHUN.
[Ipu sTOM OOy4armMICS MOXET BBINOIHATh TOJIBKO T€ JEHCTBUA, KOTOpHIE
HEOOXOJMMBI, TaK OT HEro He TpedyeTcs MPUBOAUTH HU PEIlIEHHUE, HU 00OCHOBAaHUE
cBoero oreeTa. llosydeHHBI OTBET HAlO CPaBHUTH C TEMU BAPHUAHTAMU, KOTOPBIE
NPEIOKEHbl K JIaHHOMY 3aJlaHWI0, U OTMETUTh B OJIaHKE OTBETOB HOMEp TOTO,
KOTOPBIN COBIAJAET C MOJYYEHHBIM. 3a/IaHHE CUUTAETCS BBIIOJHEHHBIM BEPHO, ECIH
IIPAaBWJIBHO YyKa3aH HOMeEp OTBeTa. EciM OTBeT HE coBHAl HU C OJHHUM U3
IIPEUIOKEHHBIX K JaHHOMY 3aJlaHMIO, TO pelIeHrne HeBepHOe. B TO ke BpeMs paxe
COBMAJICHUE C OJHUM U3 NPEIJIOKEHHBIX K 3aJaHUI0 HEOOS3aTENbHO O3HAYAET €ro
BEpHOE BBINOJIHEHUE. HeBepHbIE OTBETBHI COCTABIEHBI C YYE€TOM XapaKTEPHBIX
OLIMOOK, JIOMYCKAaeMbIX OOYyYalOUIMMUCS, TO3TOMY BO3MOXHO, YTO KypCaHTOM
JOMYLIEHA OJIHA U3 HUX.

OneHuBaHue pabOThI OCYIIECTBISAETCS 1O MPUHIUILY «CII0KEHUsDY. OHO 3aBUCHUT
OT YMCJIa 3aJlaHuil, KOTOpble OOydaroluicsi BbINOAHWI BepHO. Kaxnoe 3amanue
olLieHuBaercs B 1 Gai.
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Bo3mozkHas IKaJja OIICHOK J1J11 TECTOB pa3H0171 JAJINHBI

YHUCJIO BOTIPOCOB 5 6 7 8
YHCJI0 BEPHBIX OTBETOB 345 456 4567 5678
OIICHKA 345 345 3345 3345
OTBETbI K TECTOBBIM 3AJIJAHUSIM
1. Teopusi npenesaoB
No eapuanm
3a0anus 1 2 3 4 5 6
1 1,4 1,3 2,4 1,3 1,2 3,4
2 20 -5 -8 0,4 4 15,5
3 3,4 1,4 1,3 34 1,4 3,4
4 2 4 4 2 4 1
5 2,3 2,3 2,4 2,4 1,3 1,3
2. InddepeHnuaibHoe HCUHCIEHHE
No eapuanm
3a0anus 1 2 3 4 5 6
1 3 4 1 2 3 2
2 132 132 123 321 132 213
3 213 321 321 321 123 231
4 3 2 1 3 4 1
5 2 1 4 3 2 1
6 4 1 3 4 1 3
7 1 3 4 1 1 4
3. UnTerpajibHoe MCHHCIEHHE
No eapuamnm
3a0anHusn 1 2 3 4 5 6
1 1 1 3 3 2 1
2 15 12 4 2 4 1
3 4 3 1 4 3 1
4 4 3 1 1 3 2
5 3 2 2 1 1 3
6 4 1 2 1 1 1
7 4 4 4 4 2 2
4. NnddepeHunanbHble YPABHEHHUS
No eapuanm
3a0anus 1 2 3 4 5 6
1 2 4 2 3 2 4
2 4 2 3 3 2 3
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4. KoHTpOJbHO-U3MepHUTeIbHbIC MaTepHadbl /Uil KOHTPOJBLHOIO cpe3a 1o
Y4eOHOW AUCHUIIIMHE

4.1. KonTpoabHblil cpe3 nmo 1 pasgeay «/Iuddepenunanbuoe 1 HHTErpajbHOe
HCYHUCICHHE)

1 BapuaH1
|'||| .X3 —x2 +1
1. Beramciaurts mpecaciI I ( ) .

x—>—1
2. Haiiti mpon3BoHbIC (YHKITHIA:
a) 8x* — X% + 4sin x
0) cosXx-Inx
B) e3+8x
3. Touka ABUKeTCS IPAMOJIUHENHO Mo 3akoHy  S(t) = 3t* +8t — 2. Haiitu ckopocTh

TOYKHA B MOMEHT BpeMeHH t =1 c.
3

4. BpIUMCIUTH ONPENeICHHbIN HHTErpal j4x3dx _

5. 3anucath GopMysy ISl BEIYMCIICHUS TUI0IAIM KPUBOJIUHEHOM Tpaneuuu D:
Yi

%

>y

2 BapHaHT
. x*—3x+1
1. Boraucnuts npegen lim ———
X—2 X —
2. Haiitu mpon3BoaHBIE (PYHKITHIA:
a) 6x° + x> —2Inx
0) sinx-¢"
B) (2+7x)%

3. Touka IBMKETCS MIPAMOIMHENHO 110 3akony  S(t) = 6t° + 4t —10 . Haiiru

CKOPOCTh TOUYKH B MOMEHT BpeMEHH t = 3 C.
1

4. BBIYUCIUTH ONpe/IeICHHBIN HHTETpal ([GXZdX .

5. 3amucate GpopMyIty JIJIs1 BRIYMCIEHUS TUTOIIAIN KPUBOJIUHEHHOM Tpaneruu D:

Vi
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3 BapuaHT
. Boruncmuts npeen 1im(3x® + x* —8x +10);.

x—0

. Haiitu npousBoaHbIe QYyHKITHIA:
a) 4x* — x> +7Inx

0) cosx-€*

B) Sin(2x + 3)

. Touxa aBHKETCS NPAMOJIMHEHHO 110 3akoHy  S(t) = 3t° + 2t — 4, HaiiT ckopocTs

TOYKH B MOMCHT BPCMCHU t=2c.
2

. BpraucinTts onpeneneHHbi HHTErpa _[8X3dx :

. 3anucartb (popMyIy AJisl BRBIUUCICHUS TUIONIAU KPUBOJIUHEHHOU Tpanenuu D:

L

]113 ______ K

_ 4 BapuaHT
. Borancnurs npenen HM(7x + 2)(4x — 3)(5x +1);.

x—1
. Haiitu mpounsBoaabIe hyHKITHIA:

a) 2x° —Inx+5

6) X -sinx

B) e7—6x

. Touxa aBUKeETCA pAMOJMHEHO 1o 3akony S(t) = t3 +3t? + 6t . Haittu

CKOPOCTbh TOUYKH B MOMEHT BpeMeHH t = 1 c.
3

. BBIUHCIUTB ONpeAEICHHBIA HHTETPAIT l’gxzdx_

. 3ammucaTh popMyITy 17151 BRIYMCIICHUS TUIOIIAN KPUBOJIUHEHHOM Tpaneruu D:
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5 BapuaHT

. \/; +2
. Berancnuts npenen lim=——=—
x—9 ,\/; -2
. Haiitu mpon3BogHbIC (YyHKITHIA:
a) 5x* + cos X — 8x
6) x°-€*
B) (1+4x)’

. 3 2 .
. Touka gBKeTCA IpAMONMHENHO 1o 3akony S(t) = 2t +4t° +t . Haiitu cxopocTs

TOYKH B MOMCHT BPCMCHU t=2c.
1

. Brrancints onpeneeHHbI NHTErpall l 12x3dx
. 3anucarb (popMyIy AJis1 BRIUUCICHUS TUIOIAU KPUBOJIUHEHHOU Tpanenuu D:

W

p=xi+l

W

6 BapuaHT
. Borncmuts npexen im(3x® — 4x + 2).

x—3

. Haiitu npon3BoHbIe (QyHKLIMIA:
a) 3e* +x* -1

0) sinx-Inx

B) C0S(3x—2)

y 2 .
. Touxka nBIkeTCs IpaMonuEelino no 3akony S(t) =3t + 4t + 8. Haiitu ckopocTs

TOYKHA B MOMEHT BpeMeHH t = 3 c.
2

. BBIUMCIUTB ONpEAETICHHBIA UHTETPAII IgXZdX .

. 3anucatb (popMyITy AJ1s1 BRBIYUCIICHUS TUIOIAU KPUBOJIUHEHHOU Tpanenuu D:

"~
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Kpurtepun ouenku padorsi
OneHnBaHue pabOThI OCYIIECTBISAETCS MO MPUHIUILY «CII0KEHUsDY. OHO 3aBUCUT
OT 4Mciia 3aJaHUi, KOTOPbIE BBINIOJIHEHBI BEPHO.

3a mpaBWJIBHOE BBINOJHEHUE JIO0OT0 3aJaHus O0YyYarolUKCs IMOJIy4YaeT OJMH
0as1y1, 32 HEMOJHOE pelleHue 3aJaHus (BBIYMCIUTENbHAsT OIMOKA, OMUCKA) MOKHO
BeicTaBUTH 0,5 Gana. Ecin oOyuarommiicss IpUBOAUT HEBEPHOE PEIlICHHE, HEBEPHBII
OTBET WJIM HE TPUBOJIUT HUKAKOTO OTBETa OH moiyuaeT 0 OammoB. MakcuManbHBIN
0ayu 3a paboty — 7 6a/J10B

[IIkaga mepeBoaa 0aJ17I0B B OTMETKH

OTMeTKa Yuco 6a1710B, HEOOX0AUMOE 11
MOJy4eHHsI OTMETKH
«5» (OTIUYHO) /
«4y (xopor1o) 5-6
«3» (YIOBIETBOPUTEIIHHO) 3-4
«2» (HeyIOBIETBOPUTEIHHO) MeHee 3
OTBeTBbI KOHTPOJBHOTIO Cpe3a
HoMmepa 3a0aHuA
sapuanm 1 2 3 4 5
Nel -1 | a) 32x° — 2x+4cosx 14 1 80 |
0) sinx-Inx+ 2% !(X +4)x
X
B) 893+8X
No2 1 2 s 2 166 2 9
a) 18x” +5X - J.(\/; _2)dx
6) COSX-€* +sinx-e* !
B) 70(2+7x)°
Ne3 10 |4y gx—3x2+ " 38 | 30 |°
X In xdx
0) —sinx-e* +cosx-€"
B) 2C0S(2X + 3)
Nod 36 |[ay1e-1 15 | 27 |1t
X ‘[ (1- x*)dx
6) 5x* -sin X+ X° - COS X
B) _687—6x
Ne5 5 |a)20x®—sinx—8 41 3 |
6) X -+ X - & -[1 (¢ +1)dx
B) 12(1+ 4x)°
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N6 (71 [a) 3" +4¢ 22 |21

0) cosx-Inx+
X

B) —3sin(3x —2)

0
sinx J(9—x2)dx
L

4.2. KoHTpOJILHBIH cpe3 10 BCEMY KYPCY YUe€OHO AU CIMILJINHBI

1 BapuanT
. x—x*-1
1) Berumcnuts npegen lim —— =
2 X411
2) YCTaHOBUTH COOTBETCTBUE MEKIY (DYHKITUSIMH U UX ITPOU3BOTHBIMH
1) f (x) = 3x +1+ € 7 f/(x) =3+¢€*
2) f(x) = 2x + € 1 f () =1+ 2¢"
3 f(X) = x + 2€ 71f/(x)=2+¢€"
3) BeruncauTh HeonpeaeaeHHBINA HHTErpal [(4x3 — 6x2 — 4sinx) dx

2

3
4) BBIYHCITUTH OTIPECIICHHBI HHTETPaT _[43‘ dx
1

5) Pewnts auddepenumansaoe ypasHerue ) —2 =0

2 BapuaHT
3+ x+4
1) Berauciauts npenen lim ———
x——1 5 —X

2) YCTaHOBHUTHL COOTBETCTBHE MEXKIY QYHKIUSAMU U UX POU3BOIHBIMU

1) f (X) = 5x +6c0s X 7 f/(x) = —6sin x

2) f (x) = x* +6sin x 1 f/(x) =3x% +6c0s X

3) f (x) =5+ 6c0s X - f’(x):5—6sinx
3) BbIUnCIINTh HEOTIPEICICHHBIN HHTETPaT [(x* — 2x3 — 3cosx) dx

2

4) BbIYUCITUTH ONPEICIICHHbINA HHTETPaT 1 (2 + 3x%)dx

5) Pemmmte nuddepenimaibHoe ypaBHEHHE y/ +6=0
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3 BapuaHT

l X+12
1) Berancnuts npegen xod 2 — 3

2)YcTaHOBHUTH COOTBETCTBUE MEXKAY (PYHKIMSIMH U UX TIPOU3BOIHBIMU

/ _1 2
1)f(X)=|nx+x3+3 o f (X)—;+3x

2) f(x)=3"+3x+2 jf’(x):12x3+3
3) f (x) =3x" +3Inx X
1 f/(x)=3"In3+3

. 2
3) BrrunciauTh HeonpeeIeHHBIN HHTErpal | (5x3 — 7x* + _2) dx
X

1

4) BBIYUCIIUTH ONIPEIEIICHHBIA HHTETPAT t[(BXZ + 4x)dx

5) Pemuth nuddepeHnmanbHoe ypaBHEHUE y/ +6x=0

4 papuaHT
1) Beruucnuts i lim Lm
PO 2 x4 3
2) Y CTaHOBHUTH COOTBETCTBHE MEXKIY (DYHKIUAMU U X TPOU3BOIHBIMH
1) f (X) = 2x + x> +5sin x 7 f/(x) =5*In5—5sin x
2) f (X) =5+5" +5¢05 X 1 f/(x) =2+5x* +5c0s X
3)f (x) =5x* +5—-5c0s X = f/(x) =10x +5sin x

3) BerurcnuTh HeonpeaeIeHHBIN HHTErpall [(Bx + ex — 2x?)dx
1

4) BBIYUCIUTE OTPEIEICHHbINA HHTETPAIT 1 (2x + 4x3)dx

5) Pemnth nuddepenimaibHoe ypaBHEHHE y/ —4x=0

5 BapuaHT
1) BeraucauTh i lim M
PEAST S5 x 41
2) YCTaHOBUTH COOTBETCTBUE MEKIY (DYHKITUSIMH U UX ITPOU3BOTHBIMU
1) f (x) =3x% +3x +3sin x 7 f/(x) = 6x+3+3cos x
2) f (x) =3+3 +3c0s x 7 f/(x) =3+9x* +3c0s
3) f (X) =3x+3x> +3sin x 1 f/(x) =3*In3-3sin x

3) Boruncnuth Heonpeaenennbiii uaterpan [ (6x3 + 8x7 — 3x8)dx
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1
3) Beruucnuts onpeeneHHbI HHTErpal J' (2x — 5x*)dx
-1

4) Pemuth auddepeHnnaibHOe YpaBHEHNE y/ =-3x" +2

044 9x 6 BapuaHT
1) Beraucnuts npeae lim
x——4 X2

2) YCTaHOBUTH COOTBETCTBUE MEXKIY (DYHKITUSIMH U UX POU3BOTHBIMH

1) f (x) =1+ 6x + 5€* 7 f/(x) = 6+5€"

2) f (X) = 6x* +5¢” 7 f/(x) =12x +5¢*

3) f (x) =5e* -3 7 f/(x) =5€*
3) BrruncauTh HeonpeeaeHHBIN HHTErpal | (3x* + is) dx

X

1

4) BpIuuCINUTh ONpeeIeHHBIA HHTETpal ! (4x* + 2x —1)dx

5) Pemuth nuddepeHnnanbHoe ypaBHEHUE y/ =6x° -3

Kpurepuu ounenku padorbi
OuennBanue pabOTHI OCYIIECTBISETCS MO MPUHIIUITY «CI0KEeHUs». OHO 3aBUCUT
OT YHKcIia 3aIaHUH, KOTOPHIE BBIOJIHEHBI BEPHO.

3a mpaBWJIbHOE BBINOJHEHUE JIOOOT0 3aJaHus OO0YyYarolUKCs MOJTy4YaeT OJMH
0aJu1, 32 HEMOJIHOE pelieHUe 3a7aHusl (BBIYMCIUTENbHAS OIMIMOKA, OMKUCKA) MOXKHO
BbIcTaBUTH 0,5 Oamna. Ecnu oOywaronuiicss MpuBOAUT HEBEPHOE pellIEHUE, HEBEPHBIMA
OTBET WJIM HE MPHUBOJUT HUKAKOTO OTBEeTa OH moiiydaer (0 OamuioB. MakcuManbHBIHM
Oas 3a paboty — 6 6aJLI0B

IIkaJsia nepeBoaa 6a,1710B B OTMETKH
OTMeTKka Yucio 6a1710B, HEOOX0AUMOE JIsI
NMOJIyYeHUs] OTMETKH
«5» (OTIUYHO) 6
«4» (xopollo) 3)
«3» (yIOBIETBOPUTEIHHO) 3-4
«2» (HEeyIOBIETBOPUTEIHHO) MeHee 3
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OTBeThbI KOHTPOJIBLHOI'O Cpe3a

Ne 3a0anusn \
eapuanm 1 2 3 4 5
1 -1 132 x*—2x3+4cosx+C 15 y=2x+C
5 4 __
2 1 321 %+x7—35inx+6 12 y=—6x+C
3 4 132 514—7_JCS—E+C 3 y:_3x2+C
4 5 X
- 3x2 2x3 — 9y2
4 9 213 T+€x—T+C 2 y_2x +C
5 5 | 132 3214”8—?“ 2 | yofiaC
6 1 123 3x5 2 1 | y=2x3-3x+C
———=1C
5 X

5. KOHTPOJbLHO-U3MEPHUTEJIbHbIC MATEPHAJBLI JAJIs HTOrTOBOM ATTECTAIMM IO
V4eOHOW TUCIHHUIIJIHHE

Cocras:
1. ITacmopt
2. 3agaHue 11l 9K3aMEHYIOIIET0Cs
3. [TakeT myst aK3aMeHaTopa
3.1. YcnoBus
3.2. Kputepuu onieHKH
4, TekcT pacUeTHBIX 3aJIaHUK JIJIsT TPOMEKYTOUHOM aTTeCTaI[u!

1. TTACIIOPT

Matepuain npeaHa3zHayeH JIs1 KOHTPOJIS U OIICHKU PE3YJIbTATOB OCBOEHUS yueOHOM
nucuuiuinabl «MatemaTtukay 1o crenrabHocTi CITIO 26.02.03 Cyoosoorcoenue

2. 3AJAHUE [OJI 9K3AMEHVYIOIIET'OCA

2.1. YCJIOBUA
dopmoii arTecTaly MO TUCHUIUIMHE SBISETCS  9k3amen. torom sxzamena
SBIISICTCSL OIICHKA 3HAHWH U YMEHUN 00yUaloIerocs: Mo MATHOAITLHOM IIKaJIe.
OK3amen IPOBOIUTCS B (hOpME BHITIOTHEHUS 3aIaHUK Ha 06a3e yuWIIHIIA.
Yci10BUSI IPOBe/IEHUS IK3AMEHA
OK3ameHn TPOBOIUTCS MO IPyIIIaM.
3amaHus IpeayCcMaTpPUBAIOT OJJHOBPEMEHHYIO MIPOBEPKY  YCBOCHHBIX 3HAHUU U
OCBOEHHBIX YMEHHUH 10 BCEM T€MaM MPOrPaMMBI.
Bpemsi, oTBOAUMOE HA NOATOTOBKY K 0TBeTY — 40 MUHYT.
Oo0opynoBanme: Oymara, pydka, BApUAHT 3aaHMsI.
B kommiekTe — SK3aMEHAIIMOHHBIX MAaTepHajoB MPEICTABJICHBI IEPEUCHb
TEOPETUYECKUX BOMPOCOB U 3314 M0 AUCHHUTIIHHE.
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DK3aMeH OpHUEHTHPOBAH Ha MHUCbMEHHO - YCTHYIO (OpMy MNpPOBEICHUS,
KOTOpasi BKJIIOYAET YCTHBIE OTBETHl Ha TEOPETHYECKHME BOMPOCHI Owuiera W
NMCbMEHHOE PEIICHUE 3a/1a4.

2.2. KPUTEPUU OLIEHKH

YpoBeHb MOATOTOBKM KypcaHTa oOlleHuBaeTcss B Oamnax: S5 (omimuHo), 4
(xoporti10), 3 (yAOBAETBOPUTENBHO), 2 (HEYIOBJIETBOPUTEIIHHO).

DK3aMEeHAIlMOHHAsl  OLIEHKAa  SIBIISIETCS  OMpEeNeNsIoniel  He3aBHCHUMO  OT
MOJTyYEHHBIX B CEMECTPE OIEHOK TEKYIIETO KOHTPOJIS.

OTBeT 3K3aMEHYEMOTO OLICHUBAETCSl C YYETOM TOYHOCTH MOHUMAHUS CYIIECTBa
BOTIPOCA, CTETICHH TIOJTHOTHI €r0 PACKPBITHS, 3HAHHSI OCHOBHBIX IMOHSATUH U METOOB,
a TaK)KEe YMEHHUM MPUMEHSTh 3TU METO/Ibl TP PEIICHUU 3a]]a4H.

OrneHKa «OTJIMYHO» BBICTABISICTCS B TOM Cilydae, KOTJla B OTBETE IOJHO U
BEPHO PACKPBITO OCHOBHOE COJIEpKaHUE BOIpoOca, COONMIOAeHA JIOTHYEeCKas
MOCJIEIOBATEILHOCTD 3JIEMEHTOB OTBETA; MPABWIHHO BHITIOJIHEHO PEIICHUE 3a1a4u.

OreHKa «XOPOIIO» BBICTABISETCS B TOM CJIy4ae, KOTJa B OTBETE COJCPIKUTCS
BEPHOE OCBEIIEHWE TEMBI BOIPOCA, HO OTCYTCTBYET IIOJTHOTA €Tr0 PACKPBITHS;
COOJTIO/ICHA JIOTHKA U3JI0KECHHS, PEIICHUE 3a7]a9i COIEPKUT HETOYHOCTH.

OreHKa «yJI0BJIETBOPUTEIBLHO» BBICTABIISAETCS B TOM CiIydae, KOrJa B OTBETE
MPUBEACHBI  OTACIBbHBICE HECHCTEMATHU3MPOBAHHBIE  TIOJIOKCHHS, OTCYTCTBYET
KOHKPETH3AIUS WIH YaCTUIHO MPUBEICHBI OTACIBHBIC AIIEMEHTHI PEIICHUS 3a/1a4H.

OreHKa «Hey/0BJIETBOPUTEILHO)» BBHICTABIISETCS B TOM CIIy4ae, KOTAa CTYJISHT
JTEMOHCTPUPYET HHU3KUU YpPOBEHb OCBOCHUS Y4eOHOH TMporpaMMbl, B OTBETE
OTCYTCTBYET JIOTHKA U3JI0KECHHSI, OTCYTCTBYET PEIICHUE 3a]auH.

3. TEKCT 3AJIAHUM [TPOMEXYTOYHOU ATTECTALIMU

3.1. [lepedenp TeopeTUYECKUX 3aJaHUI K DIK3aMEHAIIMOHHBIM OnIeTamMm
1. Tlpenen ¢yukmuu B Touke. CBoiicTBa mpenenoB. OCHOBHBIE TEOPEMBI O
npezaenax.
2. IlpousBomHas  (QyHKIUW. I'eomeTprueckuii CMBICI  TPOW3BOJHOM.
MexaHU4EeCKU CMBICII IPOU3BOIHOM.
Tabnuna npousBoanbix. [IpaBuna nuddepenupoBanus.
[Tonsitue cnoxxuow pyHkuuu. [TporusBoaHast CoXKHON (QYHKIUH.
[Ipon3BoiHbIE BBICIIUX MOPAAKOB. DUZNUYECKUAN CMBICI BTOPOU ITPOU3BOAHOM.
[lepBooOpaznas. Heonpenenennsiii unterpan. CBOMCTBA HEOIpeaeICHHBIX
uHTerpanoB. Tabnuna HeonpeaeIeHHbIX HHTETPaIoB.
7. OCHOBHbIE  METO/Abl  HMHTETPUPOBAHMS. Meron  HENOCPEACTBEHHOTO
WHTEIPUPOBAHUS.
8. Omnpenenennblii uHTErpai. CBoiicTBa ONpeieIEHHOTO UHTErpaa.
9. Metoasl BbIUMCICHHSA OmpeaeneHHoro wuHTerpaiga. Popmyna HproToHa-
JleiiOHua.
10. ®uznueckuii U reOMETPUUECKUN CMBICIT ONIPEACIIEHHOIO HHTErpaia.
11.TlpumeHeHue ompeAeNeHHOr0 HMHTErpaja K pPeleHUI0 (DU3MUECKUX 3ajad.
Brruuciienve nyty npomMaeHHOTO TOYKOM.

ook w

39




12.TlpumeHeHne onpeIeICHHOTO HHTETpajia K PeIIeHUI0 TeOMETPUIECKIX 3aad.

13.Tlonsatue nuddepenunansHoro ypaBHeHus. OOmiee M YacTHOE pELICHHE
nuddepeHnanIbHOr0 YpaBHEHUS.

14. lnddepennmanbHble ypaBHEHUS C Pa3aesSIONTUMUCS IEPEMEHHBIMH.

15. JTuneitasie nudpepeHmanpabie ypaBHeHus 1 mopsiaka.

16.JIunetinpie omHOpoaHbIe A depeHInaIbHble YpaBHEHUs 2 TOpsaKa ¢
MOCTOSTHHBIMU KO3 (UITMEHTAMH.

3.2. TekcT pacyeTHBIX 3aJaHUH K DK3aMEHAIITMOHHBIM OuJieTaM

2x —3x% +1
1. BeruucauTh nipejen mm==-_-""_ -
X—3 X+1

4 2
2. lana pynkuus ¥ =X —4X" —8. VcTaHOBHTE COOTBETCTBHE MEKILY
MPOU3BOJIHBIMU (DYHKIIMU B COOTBETCTBYIOIIUX TOYKAX U UX 3HAYCHUSMU:

1) ¥ (1) -4
2)y'(0) o
3) ') o
3. Beruncnuth npon3BoiHYyI0 QYHKIUHN ) = X -COS X
SIN X

4. BoIyuCIUTh MPOU3BOAHYIO PYHKIIMH ) =

5. YCcTaHOBUTH COOTBETCTBUE MEKTY (DYHKIIMSIMU U UX TPOU3BOAHBIMHU:

Df(X)=x+2+¢€" 1/ () =1+¢"
D) f(x)=2x+e" 7 f/(x) =1+ 2¢"
3) f(x) = x + 26" Tf/(x)=2+¢"

6. Touka JBUKeTCS IPIMOJIMHENRHO 110 3aKoHy S(t) = 3t* +8t—2. HaiiTu ckopocTh
TOYKH B MOMEHT BpeMeHH t =1 c.

7. Haittu yrnoBo#t ko3 UIIUEeHT KacaTenbHOM K rpaduKy GyHKITUU
y= 7 —2x—3x% B TouKe X, =1.

8. Haittu mpousBoanyto ¢pyHkuu Y = COS(7X —3)

9. Haitru Y (-1) mns Gynxuun  Y(X) = ' —2x% +4

1

10. Boraucinuth onpeneeHHbIi HHTerpat J. (2x —5x*)dx
i}

11. CkopocTh MaTepuaIbHOM TOUKH, IBHXKYIIEHCS MPSIMOJIMHEITHO, paBHA
V(t) = 2t +t*. BEIMUCAUTH yTh, MPOIIEHHBIH TOUYKOM 3a MEPBYIO CEKYHY.
12. K xakoMy BUJy B Pe3yJIbTaTe MOJACTAHOBKM  t =4X+5 mNpuBOAUTCS MHTETpal

J'dX
Jax+5
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13. 3anucats hopmyiy ¥
JUISl BBIYUCIIEHUS
KPUBOJIMHEWHOM Tpareuu L

y=afx+1

=4 x=9

6

14. Vicnionb3yst CBOMCTBO ONPEETIEHHOT0 HHTETPalla, HHTErPal !-(Xz +3e”)dx

MOJKHO IIPUBCCTHU K BUAY ...
4 6

6 6
x%dx + [3e* d [ x2 X
1)[ i X 3)2xdx+31e dx
6 2
2 X * X
2) 3!(X +e” )dx 4) | (x* +3e*)dx

15. Pemuts nuddepennuansHoe ypapaenue y' —8y' +16y=0
16. Peruts muddepennuansaoe ypaBHeHne Y —3y' +2y =0
17. Pemmuts muddepenumansHoe ypasaenue Y —2y' +5y =0
18. Pemuth auddepeHnnaibsHoe ypaBHEHNE y' —5x=0

6. Kputepum oueHuBaHusA

Kpurepuun oneHku nHCbMEHHOH PpadoThl (MPAKTHYECKOH, BHEAYAUTOPHOI
CaMOCTOAATEe/IbHOM paldorel) [Ipy oOHEHKE B MNEPBYHO OYEPENb YUHUTHIBAIOTCS
ITOKA3aHHbIC YYalIMMHCS 3HAHHUS U yMeHUsA. OLEeHKa 3aBUCUT TAKKE OT HAJUYUA U
XapakTepa IMOrPENIHOCTEH, JOMYIIECHHBIX yyamumuca. Cpead MNOrpemHocTen
BBIICTISIIOTCS OMIMOKM M HenoueThl. llorpemHocts cuuTaeTcst OolMOKOM, eciau OHa
CBUIETENBCTBYET O TOM, YTO YYalIUICS HE OBJAJEJ] OCHOBHBIMU 3HAHUSAMHU U
YMEHMSIMHM, YyKa3aHHbBIMM B IporpamMMme YydeOHON nucuuruiiabl. K Hepodetam
OTHOCSTCS IOIPEIIHOCTH, CBUAETEIBCTBYIOIIME O HEAOCTATOYHO IIOJHOM WU
HEJ0CTAaTOYHO MPOYHOM YCBOCHMM OCHOBHBIX 3HAHUM M yMEHHUH Win 00 OTCYTCTBUU
3HAHMI, HE CUMTAIIMXCI B NPOrpaMMe OCHOBHbIMM. Hemoueramm Takxke
CUMTAIOTCS: IIOTPEIIHOCTH, KOTOpPbIE HE TMPHUBEIM K HCKAXEHUIO CMBbICIA
MOJIY4YEHHOTO Yy4yalluMcsl 3aJaHusl WU Crnoco0a €ro BBIOJHEHMS; HEaKKypaTHas
3aMKCh; HEOPEKHOE BBHIIOTHEHUE YEePTEXKa.

I'panuna mexay omuOKaMu W HEJO0YETaMU SIBISIETCS B HEKOTOPOMl CTENEeHU
ycioBHOU. [lpu oaHMX 0OCTOSTENbCTBaX MOMYIIEHHAs YYallMMUCS MOTPEUIHOCTb
MOKET paccMaTpUBaThCS MpernojaBaresieM Kak OlIMOKa, B JAPYroe BpeMsl U MpH
JIPYTUX 0OCTOATENbCTBAX - KaK HEI0YeT.

Pemenne 3amaum cumrtaercs OE3ympeuHbIM, €CIM TMPABWIHBHO BBIOpaH CIOCOO
pellleHus, caMO PELIEHUE COMPOBOXKIAETCS HEOOXOAUMBIMU OOBSICHEHUSIMH, BEPHO
BBIIIOJIHEHBl HY)KHBIE BBIYHMCIIEHHS M INPeoOpa3OBaHMs, MOJYYEH BEpPHBIA OTBET,
IIOCJIEA0BATEINBHO M aKKYPAaTHO 3a IIMCAHO PEIICHUE.

OneHka oTBeTa y4alierocsi IpoBOJUTCS MO NATUOAIBHON CHCTEME.
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Kpurepuu ommodok

Bun HNmeroniuecst Hex04YeThl
OLIUOKHU
['pyOas Hesnanue ydanmmucs ¢Gopmyi, MpaBuil, OCHOBHBIX CBOICTB, TEOPEM U
omunoOKa HEyMEHUE UX IPUMEHATh, HE3HAHWE IIPUEMOB pEIICHHS 3ajad,

pacCMaTpuBaACMbIX B y‘{e6HBIX pa3aciiax JUCHUILIMHBI, a4 TaKKC
BBIYHCJIIMTCIIBHBIC OH_II/I6KI/I, €CJIM OHU HE SABJISIFOTCS OIMMCKOMN

Herpy6ast | [loTeps KOpHA WM cOXpaHEHHE B OTBETE IIOCTOPOHHETO KOpPHS;
ommroka otOpachiBaHue 0€3 O0BSICHEHUI OTHOTO U3 HUX U PaBHO3HAYHBIE UM

HGIIO‘-IGT HepaI_II/IOHEUII)HOG PCHICHUC, OIITMCKHU, HCAOCTATOYHOCTDb NI OTCYTCTBHC

NOSICHEHUH, 00OCHOBaHUH B PEIICHUIX

Ouenka MMCHMEHHOM padoThbI (mpaKkTHYeCcKOoM, BHEAYIMTOPHOM
CAMOCTOAITEIbHOI Pa0dOThI)

Ouenka ypoBHs
MOATOTOBKH

Nmerouuiics pe3yabrat

«5»

PaboTa BbINOTHEHA MTOJTHOCTHIO; B IOTUYECKUX PACCYKIACHHUIX U
000CHOBaHUU PEIIEHUS HET MPoOe JIOB M OMIMOOK; B pEIICHUH
HET MaTEeMaTHYECKUX OMMUOOK (BO3MOXHA OJIHA HETOYHOCTH,
OMKCKA, HE SBIAIOMIASCS  CIEJACTBUEM HE3HAHUS WU
HEMOHUMaHUs yueOHOT0 MaTepuaa)

«y

PaGora BEINIOJIHEHA TIOJHOCTBIO, HO OOOCHOBAaHHS IIIAroB
pelIeHusT HEIOCTATOYHBI; JOMyCTHMa OJHa-IBE HErpyoOble
OIMOKY WJIN IBA-TPU HEJl0UYeTa

3»

Homnyuiensl 0Oojiee OIHOM OWMOKKM WM OoJjiee ABYX-TpeX
HEJ0YEeTOB B BBIKIQJAKaX, YepTekax WM Trpadurax, HO
yUYaluiicsl BiafeeT OOs3aTENbHBIMU yYMEHHSIMH TI0 y4eOHOM
TVICIIATUTHHE

2»

JlonyiieHsl  CYIIECTBEHHBIE  OIIMOKM, IIOKa3aBIIWE, YTO
y4yaluiicss He BiajeeT o0s3aTeIbHBIMU YMEHUSIMU TI0 Y4eOHOM
TUCUUIUIMHE B TIOJMHOM Mepe; paboTa mMoKazaja IMOJHOE
OTCYTCTBUE Y yYallerocs 00s3aTeNbHbIX 3HAHUN U YMEHUN WM
3HAYUTEIbHAS YaCTh paOOTHI BHITIOJIHEHA HE CAMOCTOSTEIBHO.
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KpuTtepun oneHkn ycTHOro OTBeTa

N | OunenuBaembie MeTtoabl I'panuyHble KPUTEPUH OLEHKHU

n/n HABBIKH OLIEHKH

OTJINYHO Hey/10BJIeTBOPH
TeJIbHO
1. | OrHomenue k | HaGmronenue Bce 3amanus B oTBenienHoe
pabote IIperojiaBaTesis, | BHITIOJHEHBI B BpeMsl 3aJJaHHE HE

IPOCMOTP OTBEJICHHOE BPEMS, | BBITIOJIHEHO,

BBINIOJTHEHHBIX He cojeprkar 0oJjiee | MOKa3aHO

3aJJaHuN JIBYX HEJIOYETOB Oe3paznmune K
BBIIIOJTHEHUIO
paboThI U ee
pe3yJibTaram.
Brimonneno MeHee
TTOJIOBUHBI
PEAYCMOTPEHHOTO
3aJaHUS

2. | Cnocobnocts | [Ipocmotp bes 3aTpynHenmit [Tpu BeIUKCICHUSIX
BBITIOJIHSTH BBITIOJTHSICMOTO | BBITTOJIHSFOTCS JIOITYCKAIOTCS
BBIYHCIICHUS 3aJaHHs BBIYMCIICHUS, rpyObIe OMMOKH,

MIPUMEHSIFOTCS HECTIOCOOHOCTh

HEOOXOIUMBIE BBIIOJIHSITE

(bopmyb IPOCTEUIINE
apupMeTUIeCcKue
JICHCTBUSA

3. | YMmenue HaOmronenue bes HecnocobHoCTE
HCTIOJIb30BaTh | MpErojaBaresis, | JOMOJHUTEIbHBIX HCIOJIH30BaTh
paHee IPOCMOTP yKa3aHuu 3HAHUS, pPaHee
MOJIyYCHHBIC MPEACTABJICHHBIX | UCTIOJIB3YIOTCS MOJTyYEHHbIE TIPU
3HAHUS U MaTepHaioB YMEHHUS ¥ HABBIKH, | U3yYEHUU
HaBBLIKH IS MOJIYYCHHBIC TIPU JIACITATUTHBI
peueHus 3aaa4y W3yYCHUU “MaremaTnka’

JTACIATUIAHBI
"Maremaruka"

4. | Odopmrnenune | [Ipocmotp Pa6ota odopmnena | Pabora odopmiena
JIMCTA YCTHOTO | BBIMOJIHEHHBIX aKKypaTHO, KpaiiHe HeOpexXHO,
ompoca 3aJlaHuH, xoportmas rpaduka, | BCIEICTBHE ITOTO

HEOOXOIUMBIX MaTeMaTHYCCKH HET BO3MOKHOCTH
MaTeMaTUYeCKUX | TPaMOTHO, IIPOBEPUTH
COIJIaCHO HEOOXOUMBIE

43




BBIKJIAJIOK TpeOOBaHUSM IO 3aIrncu

JUCITUTUIAHE.

VYpoBeHb CobecenoBanue | ['pamotHbIe U JlemoHCTpHUpYyeTCS

YCBOCHUS YEeTKHE OTBETHl HA | HE3HAHUE

y4e0HOro MOCTABJICHHBIE JTUCIUIUTAHBL, TIPH

MaTepuana BOIPOCHI, OTBETaX MOKa3aH
WCTIOJIb30BAHUE Y3KHI KPyro3op,
po(hecCHOHAILHOM | OTrpaHUYCHHBIN
JICKCUKH, CJIOBAPHBIN 3ar1ac,
CIIOCOOHOCTh HEYMEHUE BIIAJIETh
000CHOBATh CBOIO | MpoeccHOHANIbHON
TOYKY 3pEHUA JIEKCUKOMN
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