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1. TacmopT hOHIA OLIEHOYHBIX CPEICTB

B pesynbpTate ocBoeHust yueOHOM quCHUIUIMHBI «MareMaTiuka» o0ydaromuncs

JOJIDKCH

o0nanath
o0Opa3oBaTeIbHBIM

CTaHAapTOM

IPEeTyCMOTPEHHBIMU
(manee

denepanbHbIM
— ®IoC) mno

rOCyJ1apCTBEHHBIM
CIEHUAIBHOCTH

(cmenManbHOCTSAM) cpeAHero mnpodeccuonanbHoro oobpaszoBanus (manee - CIIO)

23.02.01

«Opeanuzayusi nepego3oK U ynpasgieHue Ha mpaHcnopme (no 6uoam)»

CIEIYIOUUMU YMEHHUSAMH, 3HAHUAMH, KOTOphIe (HOPMHUPYIOT MPodheCcCHOHATBHYIO

KOMIICTCHIIMIO, U O6HII/IMI/I KOMIICTCHIIUSMM

Koo

11K, OK Ymemo 3namp

OK 01 |- pacnosnasarh 3a1a4y W/WIM | — aKTyaJbHBIH NPO(ECCHOHANBHBIA U
mpooeMy B | COIMMANBHBIA KOHTEKCT, B KOTOPOM
npodeccruoHanTbHOM U/WIU | IPUXOJIUTCA paboTaTh U KUTh;
COIIMAJIBHOM KOHTEKCTE; — OCHOBHBIE MCTOYHUKU WH(MOpMAIUU
— aHaJIM3UPOBAThH 3aJady | M pecypchl I pEIIeHUs 3aJad U
u/uinu npoOiieMy U BBIACHSTH | MPoOJIeM B MPOPECCHOHATILHOM W/UITU
€€ COCTaBHbIC YaCTH; COILIMAJIBHOM KOHTEKCTE;

— ONPENEIATh ATAbl PEIICHHUS | — AJITOPUTMBI  BBITIOJIHEHUST PabOT B
3aJ1a4M; npodeCCUOHAIBHOU U CMEXHBIX
— BBISBIATE M d(PdekTHBHO | 00IACTIX;

WCKaTh uHpopMaInio, | — METOJIbI paboThl B
HEOOXOAMMYIO IJIsi pEHICHHsS | MPOGECCHOHANBPHOW W CMEKHBIX
3a/1a4 W/WIM IpOOJIEMBI; chepax;

— COCTaBJISATh IJIaH ACUCTBUS, | — CTPYKTYpY IUJIaHA JUIsl  PEIICHUS
— OnpenensiTh HeoOXoauMble | 331a4;

pecypcehl; — MOPSIOK ~ OICHKH  PEe3yJbTaTOB
— BJIAZICTD aKTyaJIbHBIMU pemicHus 3ajdaqd HpO(l)CCCHOHaHBHOfI
MeToAaMu paboTHI B | ACATEIBHOCTH.

npodeccuoHaIbHON u

CMEXHBIX chepax;

— peam30BBIBAThH

COCTaBJICHHBIM IJIaH;

— OIICHWBAaTh  pe3yJabTaT |

MMOCJICACTBUSI CBOUX IEUCTBUU

(camocTOsITEILHO  WJIH €

MTOMOIIBI0 HACTABHUKA).

OK 02 |- ompenensars 3amaud s | — HOMEHKJIATYPY  HMH(POPMAIMOHHBIX
norcka nH(opMaIuy; HNCTOYHUKOB, TIPUMEHSIEMBIX B
— ONpeNensaTh HEOOXOauMble | IPO(ECCHOHAIBLHOM AEATEIBHOCTH;
UCTOYHUKHU UHPOPMALINH; — MPUEMBI CTPYKTYPHUPOBAHUS
— INIaHUPOBATh rporecc uH(popmanuy,

MOUCKA; — hopmar odopmiieHUsT pe3ynbTaTOB
— CTPYKTYPUPOBAThH noucka HWH(OpMaIMU, COBPEMEHHBIE
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MoJy4yaeMyro HHPOpMaIIHIO; CpeacTBa U YCTpOWCTBA
— BBIJCNATD Haubonee | MH(GOpPMaTH3aLUH,
3HAYNMOE B nepeyHe | — TMOpSJ0K HX NPUMEHEHUS |
nH(pOpMAINH; MIPOTPaMMHOE oOecrieueHue B
— OILICHUBATH MIPAaKTUYCCKYIO HpO(i)CCCHOHaHLHOﬁ HACATCIIBHOCTU B
3HAYUMOCTD pe3yabTaToB TOM YUCJIC C HUCITOJIB30BAHUEM
TIOMCKA,; U(POBBIX CPENICTB.
— 0hopMIISITh pe3ybTATHI
MOKCKa, MPUMEHATh CPE/ICTBA
UH(GOPMALIMOHHBIX
TEXHOJIOTMM Ul pELICHUS
npo¢eCCUOHANIBHBIX 3a]1a4;
— HCIIOJIb30BATh COBPEMEHHOE
MIPOrpaMMHOE OOECIICUECHHE;
— UCMOJIBb30BATh  PA3JIUYHbIE
uudpoBeie  CpeAcTBAa A
peuieHust npodeccuoHaIbHbIX
3ajad.

OKO03 | - onpenensats  aKkTyalbHOCTh | — COJEPIKAHUE aKTyaJIbHOM
HOPMAaTHUBHO-TIPaBOBOM HOPMaTUBHO-TIPABOBOM
JOKYMEHTAIUU B | OKyYMEHTAllUU;
npogeccuoHaTbHON — COBPEMEHHYIO Hay4HYIO U
NESTENIbHOCTH; poeCCHOHATIBHYIO TEPMUHOJIOTHIO;
— OPpAUMCHATH ~ COBPEMCHHYIO | — BO3MOJKHBIE TPACKTOPUHU
HAYYHYI0 NPOPECCHOHATBHYIO | mpoheCCHOHANBHOTO — Pa3BUTUS U
TCPMHUHOJIOTHIO; caMmoo00pa3oBaHuUsI;
— OIIPENCJIATH U BBICTPAUBATL | — OCHOBBI MPEANPUHUMATEIBCKON
TPpaeKTOpUN IOEATCIBbHOCTH,;
PO eCcCHOHALHOTO — OCHOBBI (PMHAHCOBOI T'PAMOTHOCTH;
pa3BUTHA U CAMOOOPA30BAHUS; | _ NpaBMIa  paspaboTKu 6H3HEC-
— BBIABJITE  JIOCTOMHCTBA M | [jjap0B;
HEJOCTaTKN  KOMMEPUECKOH | _ ooy BBICTPAHBAHHS
UJICH, TIpe3eHTAIN;
— TIPC3CHTOBATE HACH | _ kpenuTHBIE 6AHKOBCKHE TIPOTYKTHL.
OTKPBITHSI COOCTBEHHOTO JIea
B npodheccCnoHATLHOM
NEeSATENbHOCTH;

— oopMIIsITH OM3HEC-TIIAH;

— pacCYUTHIBATh pa3Mepsl
BBIIIJIAT  TI0O  TIPOIEHTHBIM
CTaBKaM KPEAUTOBAHWS;

— ONPENEISITh
WHBECTUIIMOHHYO




IMPUBJICKATCIIbLHOCTD
KOMMCPYCCKHX I/II[CI\/'I B paMKax

npodeccrnoHabHON
IeATeIbHOCTH,

— MPEe3eHTOBaTh OM3HEC-UICIO;
— OTIPEIEIISATh MCTOYHUKHU
(duHAHCHPOBAHUSL.

OK 04 | — opranu3oBbIBaTh paboTy | — IICHUXOJIOTHYECKHUE OCHOBBI
KOJUUIEKTHBA U KOMAH/IbI; JeSITEeNIbHOCTH KOJUIEKTHUBA,
— B3aUMOJICHCTBOBATH C | ICHXOJOrUYecKue 0COOEHHOCTH
KOJJIETaMH,  PYKOBOJCTBOM, | JIMYHOCTH,

KIIMEHTaMHU B XOJi¢ | — OCHOBBI IPOCKTHOH JEATEILHOCTH.
npodeccuoHaIbHON
JEATEIbHOCTH.

OK05 |- rpamMoTHO wu3Narath CBOU | — OCOOEHHOCTH COLIMAIBHOTO u
MBICITH u oopMIIATh | KYyJIBTYPHOTO KOHTEKCTA;

JTOKYMEHTHI 0 | — npaBmia 0GhOPMIICHHUS TOKYMEHTOB
npo(ECCHOHATIBHOW TEMATHKE | M MOCTPOEHUS YCTHBIX COOOLIEHUIA.
Ha TOCYAAapCTBEHHOM  SI3BIKE,

HPOSIBJIATH TOJIEPAHTHOCTH B

paboveM KOJICKTHUBE.

OK 06 | — onuceiBarh 3HaYUMOCTb | — CYIIHOCTb IPakIaHCKO-
CBOCH CIEIUANTBHOCTH, NaTPHUOTHYCCKOM TIO3UIIHH
— IPUMEHSATH CTaHJApThLl | OOILIEYENIOBEYECKHUX LIEHHOCTEH;
AHTUKOPPYIIIMOHHOTO — 3HAYUMOCTD npo¢hecCuOHATEHOU
TIOBE/ICHUSI. JESITETLHOCTH T10 CIIEIIHATLHOCTH,

— CTaHJAPThl  AHTHKOPPYIIIUOHHOTO
NOBEJCHUSI W TOCICJACTBUS  €T0
HapYIICHUS.

OK09 | —nmonuMarh OOIMHA CMBICH | — IIPaBWJIa IOCTPOEHHS HPOCTBIX U
YETKO MPOU3HECCHHBIX | CJIOKHBIX TPE/IOKEHUI Ha
BBICKA3bIBAaHUI HA M3BECTHBIC | MPO(ECCHOHAIBHBIC TEMBI;

TeMbl (IPO(ECCHOHANILHEIE M | — OCHOBHBIE  OOLIEYNOTPEOUTEIBHBIE
OBITOBBIC), NMOHUMATh TEKCTHI | [JIATOJIBI (GbITOBas u

Ha 0a30BbIC
poecCHOHANIbHBIE TEMBI;

— y4acTBOBaTh B JHajorax Ha
3HAKOMBIE obmue u
poheCCHOHAIIBHBIC TEMBI;

— CTPOUTH NIPOCTHIC
BBICKA3bIBaHUSA O cebe uM O
cBOEH npodeccruonanbHOM
JCSATCIILHOCTH,

npodecCHOHAIbHAS JICKCHKA);

— JICKCUYECKUU MUHHAMYM,
OTHOCSIIAMCS K ONUCAHUIO
MPEAMETOB, CPEACTB W MPOLECCOB

poeCCHOHATLHON IEATEIBHOCTH;
— 0COOCHHOCTHU MTPOU3HOIICHHUS,

— npaBuia YTEHUS TEKCTOB
npodecCuOHaNIbHON HANPABJIEHHOCTH.




— KpaTKO OOOCHOBBIBaTh H
OOBSICHATHL CBOM  JICUCTBUSA
(Teky1ue U mIaHupyeMble);

— IUcaTh TMPOCTHIE CBSA3HBIC
COOOIIEHHUs Ha 3HAKOMbBIC WITH
MHTEPECYIOIIHE
po(heCCUOHATTLHBIC TEMBI.

dopmoif aTTecTalMK 110 Y4eOHON TUCITUILIMHE SBIISCTCS IK3AMEH.




2. Pe3yJibTaThl 0CBOEHU IV CHUILIUHBI, NO/JIeKALINE TPOBEPKe
B pesynbrare arrectauMM N0 y4e€OHOM JUCHUIUIMHE OCYILECTBIIAECTCS
KOMIUICKCHAsl MpPOBEpKa CIEAYIOIMIMX YMEHMH M 3HaHWM, a Takke JAUHAMUKA

dbopMupoBaHUs OOINX KOMIETEHITHIA:

IMoka3aresu
Pe3yabTarhl 00yueHust OCBOEHHOCTH MeToabl olleHKH
KOMIIeTEeH I
3naem: - cBOOOTHO Ornenka
— 3HAYECHUE MATEMATUKH B BBICKA3bIBACTCSI H | pC3yJIbTaTOB
PO eCCHOHANBHOM MIPUBOJINT JI0KA3aTEIHCTBA | BHITIOTHEHUS
JEeSITETLHOCTH U IPU OCBOeHNH | TCOPEM; NPaKTHYECKOM
OCHOBHOM MPOPECCUOHATIBHON | ~ IIPUBOJUT paboTsI
O6pa30BaT€HBHOﬁ [IPpOTpaMMBI; IMIPUMCPHIL, 00OCHOBEIBACT QKCHepTHOG
— OCHOBHEIE S — J | ¥ apryMEHTHUPYET; JeaeT | HaOIoJeHue 3a
MeTonbl uddepentuansaoro | BPIBOABI H 0000111eHHS. XOJIOM BBITOJHEHHUS
Y UHTErPAIbHOIO UCYHUCIICHHS; | BBIMHCIISCT HPaKTUHECCKOU
— OCHOBDI Teopun | MPEACTEL, MPUMEHSITh 1())2160TLI.
b depeHIaTbHBIX MCTOJRI TICHKd
o 17§
yPABHCHMA, BHJIOB W METOSIOB | ™ dbdepeHnanbHOrO U | pe3yJIbTaToOB
WHTET :
perieHus i pepeHIInanIbHbIX CrpajIbHOTO Z)CTHOFO olipoca
yPABHEHHI; WCYHCIICHUS; IeHKa
- perraer pE3yNIBTaTOB
— ONPEIICTICHAST ~ YMCJICHHOTO .
g depeHIuaibHbIe WHIUBUTyJTbHOM.
WHTETPUPOBAHUS, YUCIEHHOTO
YPaBHEHUS; Ouenka
b depeHIpoBaHus,
DOPMYIEL - perraer pe3yJbTaToOB
’ NpUKIAJHBIE 3aJaud B | TECTOBBIX 3a[aHUM.
— OCHOBHBIX MaT€MaTUYECKUE
obnacTu Ouenka
METO/TBI pereHus .
pohecCHOHATLHOM pE3yNIbTAaTOB
MPUKJIAJIHBIX 3a]1a4 B 00J1aCTH CATETBHOCTH
npodeCCHOHATLHON ' TPOBEICHHOTO
JESTCIIBHOCTH. SK33aMCHa.
Ymeem:
— BBIYHUCIIATH TIpeIeIIbl,
MIPUMECHSITh METO/TBI
nuddepeHIaIbHOTO u
WHTETPAJIbHOTO UCUYHCIICHHUS,
— pemiath nuddepeHIaibHbIe
YpaBHCHHS,
— peuniaTh NpUKIaJAHbIE 33/1a4u
B obsactu mpodeccuoHanbHOM
JESITEIIbHOCTH.




3. OneHKa 0CBOEHUs Y4eOHO TUCIUIIUHbI:
3.1._DopMbI M METOAbI OLIECHMBAHUS
[IpeamMeTOM OLEHKM Cily’)KaT YMEHHs U 3HaHus, npexycmorpeHHsie @I'OC mo

nucruiinHe  «MareMmatukay, HampaBieHHbIE Ha (QopmMupoBaHWe OOMUX U
npodeccuoHanbHbIX KOMMeTeHIMi. OIlleHKa TEOpEeTUYECKOro Kypca Yy4eOHOMU
JTUCHUIUIMHBL OCYIIECTBIISIETCSI C UCIOJIb30BAaHUEM CIEAYIOMUX (HOPM U METO/OB
KOHTPOJIA:
- TeKyIIUH KOHTPOJIb — YCMHbLUL Onpoc | 6Heayoumopuas camocmosmenvHast

paboma / npakmuyeckas paboma,
- pyOEXHBI KOHTPOJIb — Mecmuposanue;
- MPOMEXYTOYHAS aTTECTALMS — IK3AMEH.

3.2. TunoBble 3a1aHus VI OLIEHKU OCBOEHHUS Y4eOHOMH AN CHUIITHHBI
Texyuuil KOHTPOJIb OCYIIECTBISIETCS C UCIOJIb30BAHUEM CIIEAYIOIUX (GopM U
METOJI0OB KOHTPOJIA: YCTHBIA ONPOC; BHEAYJUTOpPHAs CaMOCTOsITeNbHAs padoTa;
npakTuyeckas pabota. Pe3ynpTaThl KOHTPOJIS NPU3HAIOTCA TMOJOKUTEIbHBIMU B
ciy4ae, eciii 00y4arolIuiics OJyYHJl OTMETKY HE HHKE YI0BJIETBOPUTEIBHOM.
3aaHus NPAKTUYECKUX PaOOT MPUBEIEHBI B METOIMYECKHUX pa3padOTKaX:

- Meroauueckue ykazaHus JAJi MPAKTUUECKUX 3aHATUN JUCIUIUIMHBI «MaTemMaTuka»
JUTsL cieranbHOCTel TexHudeckoro npoduis 26.02.03 Cyoosoocoernue

TexcT 3agaHul TEKYyLIEro KOHTPOJIA 0 pa3aejiam

1. Teopus npeneoB

3 1 BapuanT
X+
Nel ®ynkums f(x)= UMEET Pa3phIB B IBYX TOUKAX... (6blOepume HecKonbKko
2x% — 4x
8aPUAHMOE OMEEema)
1) 2 3) -3
2) -2 4)0
) XX -2 )

N2 Tlpenen lim___ pagen... (6seoume omeem)

X—6 X—4

Ne3 3nauenwue, paBHOE 6, UMEIOT JBa U3 IPUBEICHHBIX HIDKE MPECIIOB. .. (6b10epume

HECKOJIbKO 6apuaHnmoes 01’1’1667’1’161)

1) lim _5x—6x° 3) lim X +6¢
2) lim 652@;23(%1 4) lim 12x-24
N x> 342X
. (4+x)(x=1)
Ne4 3nauenue npenena M PaBHO ...
x—1 X% -1



1) «

3) 0
4) 25

Ne5 [IBa npenena, 3HaUYCHHUSI KOTOPBIX PaBHBI b, ... (8blOepume neckonbko sapuanmos

2) 2,5
omeema)

. sin3x
1) lim

x—0 2)(

. Sin 6x
2) lim

x—0 X

4x -3
Nel ®ynxmus f(X)=

X? —5X+6

6apuaHm06 Omgema)
1)2
2) -2

Ne2 Tlpenen lim
x—>3 X+1

2X —3x% +1

. bx
3) lim

x-0 SN X

. Sinx
4) lim——

x—0  BX

2 BapUaHT

HMCCT Pa3phIB B IBYX TOYKAX... (6’bl6€pum€ HEeCKOJIbKO

3)3
4) 6

paBeH... (66edume omeem)

Ne3 3nadenwue, paBHOE 2, UMEIOT JBa U3 IPUBEACHHBIX HIKE MPEACIIOB. .. (6bl0epume

HECKOJIbKO 6apuarmoe omeema)

PaBHO ...

' X° +4x°
3) lim—
) x>0 8X  — X +11

) lim2=4
) 52384 x

3) 0
4) -20

Ne5 [IBa npenera, 3HaUSHUsI KOTOPBIX PaBHBI 2, ... (8bl0epume HeCKOIbKO 8APUAHMO8

X — 6X°
1) lim—m—
x>0 Q 44X — 3X
X -2x+3
2) Iim——my——
or BX X
~ x*-100
Ne4 3nauenue npemena  1im
x>-10 X +10
1) «
2) 4
omeema)
. sin X
1) m=—
x—0  2X
. 2X
2) lim
x-0 Sin X

3) lim sin 2x

x—0 X

sin 2x

4y lim
x—0  4X

3 BapuaHT



2x

Nel PDymkmus f(X)= MUMEET Pa3phbiB B JABYX TOUKaX... (6bi6epume HeCKOMLKO
4x + 3
8apUAHMO8 OMmeema)
3 3)2
_4
2) 0 3
X=Xt +4
N2 Ilpenen lim__ pagen... (66eoume omeem)
x—4 X—23

Ne3 3Hadenwme, paBHOE 5, IMEIOT JBa U3 IPUBEICHHBIX HIDKE MPEACIIOB. .. (6bl0epume
HeCKOIbKO 8apUAHmMos omeema)

2 3
—20x? 3) lim 2 +5X
X - ) X—>00 -
2 _
5x° —X 4) |ImM
o x>0 8 —2X
_ x? +5x+6
Ne4 3nauenne npemena lim__ pasmo ...
>3 X+3
1) o 3) 0
2) 1 4) -1
Ne5 [IBa npenerna, 3HaUSHHSI KOTOPBIX PaBHHI 5, ... (8bl0epume HeCKOIbKO 8apUAHMO8
omeema)
. sin10x . Si
1) lim 3) lim SN oX
x—0 2X
: . sin10x
2) ||m5_X 4) lim=——
x—0 2X
4_6 4 papuaHT
— bx
Nel ®ynkums f (xX) = UMEET Pa3phbiB B IBYX TOUKaX... (8biOepume HecKoIbKO
x* + 8x +15
8aPUAHMO8 OMEEMA)
1)-5 3)-3
2) 3 4)5
. 4- %
Ne2 TIpegen 1M paBeH... (6sedume omeem)

x5 X

10



No3 3nauenue, paBHOE 7, UMEIOT JIBa U3 MPUBEJECHHBIX HIXXE MPEETIOB
HEeCKOIbKO 8APUAHMOE OMEema)

... (6v1bepume

2 G '
1) lim . 3) lim
x> 2X + 17X x>0 4% —X —8
X% — 4x .
2) lim_ 5 2y lim 8
x—0o X — 2X X—>© 2X +1
- X =T7x+10
Ne4 3nauenue npenena lim PaBHO ...
X—2 X—2
1) 3) 7
2) -3 4) 0
Ne5 /IBa npenera, 3HauCHHsI KOTOPBIX PaBHBI 7, ... (8blOepume HeCKOIbKO 6aPUAHMO8
omeema)
0 lim SINX 3) Iimsm?x
x>0 X x—0 Bx
lim 14x Iimsin 7X
2) 50 5in 2x 4) x50 X
5 BapuaHT
4 —6x
Nel ®ynkuums f(x)= UMEET pa3phiB B IBYX TOUKaX... (6biOepume HeCKOIbKO
4x”® +8x
8aPUAHMOE OMBEEMA)
1) -2 3)2
2) 0 4)4
2x° +4

No2 Tlpenen lim

X—>—2

paBeH... (88edume omeem)
x-1

No3 3nauenue, paBHOE 6, UMEIOT JABA U3 IPUBEICHHBIX HUXKE MPEICIIOB
HEeCKOIbKO 8APUAHMO8 OMEema)

... (6v1Oepume

12x% — 4x 9 x* 462
1) lim 5 3) Iim—s——
x>® 2X + 2X x>0 X +9
. 6x—7 X% +4x-18%°
2) lim 5 4) lim 3
x>0 2X + X oo 2y —3X
i 3x
Ne4 3Hauenue npexema  1IM paBHoO ...
x>0 2x% + Bx
1) o 3)0
2) 1 4) 0,5

11



Ne5 JIBa npenena, 3Ha4yeHUs1 KOTOPHIX PaBHBI 6, .

omeema)
. Si . 12x
1) “msm6x 3) lim—
=0 X x=0 sin 2X
. SI . sin X
2) “msm6x 4) lim=—=
x>0 BX x>0 BX
6 BapuaHT
dx+4
Nel PDymkmus f(X)= UMEET pa3pbiB B JABYX TOUKAX... (6bi6epume HeckoibKo
X% —9x+20
8apUAHmMo8 omeema)
1) -4 3)5
2) -5 4)4
X +x>-3

No2 TIpenen lim

Xx—2

X+4

.. (BblOEpUmME HECKOILKO 8APUAHMO8

paBeH... (66edume omeeni)

Ne3 3Hauenwue, paBHOE 8, UMEIOT J1Ba M3 IPUBEICHHBIX HIDKE MPEIENIOB. .. (6bi6epume

HECKOJIbKO 6apuaHm06 0m€ema)
3+ 8x° +6x°
1) lim—m— ——

X—>00

2) lim
x>0 8X 4 x
x> -81
lim
x>9 x+9

No4 3nauenue npezgena PaBHO ...

1) -18
2) o

No5 [IBa mpenena, 3Ha4€HUSI KOTOPHIX PaBHHI 8, .

omeema)

1) Iimsianx

x—0 2X

. sinx
2) m=—

-0  8X

 3416x%* —x
3) Iim— o
x> X 42X

A% +9x-8X
4) lim .
x—X

X—»00

3) 0
4) 1

.. (6v1O6epume neckonvro sapuanmos

3) lim ¥

x-0 Sin X

2) lim sin 8x

-0  8X

2. JInddepennuaibHoe HCUNCIEHNE

12



1 BapuaHT
Nel IlpousBognas GpyHkuuu y = X* - COS X UMeEET BU] ...

1) y/ =2x—sinx 3) y/ =—2xsinx

2) y/ =2xcos x+ x> sinx 4) y' =2xcosx— X sinx
No2 YcTaHnoBuTE COOTBETCTBUE MCIKIOY (l)YHKHI/ISIMI/I " UX IIPOU3BOJIHBIMHA

Df(X)=x+2+¢€* 7/ (x) =1+ ¢€"

2) f(X) =2x + € T f(x) =1+ 2¢”

3) f(x) = X+ 2¢" Tf/(x)=2+¢

4
Ne3 Jlana Gpynkius ¥ =X —5X + 7 . YcTaHOBHUTE COOTBETCTBUE MEKILY
IPOM3BOHBIMY (DYHKLIMH B COOTBETCTBYIOIIUX TOUKAX M MX 3HAYECHUAMHU

1) ¥'(0) ey
/ -
2) y' (1) -5
3) ' (2
Ne4 IMpousBoanas GpyHkImu Y = COS(7X —3) HMMEET BHII. ...
1) —sin(7x —3) 3) 7cos(7x—23)
2) — 7sin(7x — 3) 4) 7sin(7x —3)
Ne5 Bropas npon3sBoaHast y" (%) bynkumn  ¥(X) =12x° +15X  umeer By ..
1) 24 3) 15
2) 24x+15 4)0
Ne6 VYrnoBoit koaddunreHT kacaTenbHON K rpa@uky QyHKIuu Y = X +2x—4g
touke Xo = —1 pagen ...
1)0 3)2
2) -4 4) -3

No7 Touka IBHKETCS TIPAMOJTHHEIHO 1o 3akony S(t) = 3t* +8t —2. Haittu
CKOPOCTh TOYKH B MOMEHT BpeMeHH t = 1 c.
1) 12 3)14
2)9 4) 16
2 BApUAHT
Nel ITpoussoguas Gpynkuuu ¥ = COS X - In X umeer Bug ...

1) y’:—sinxlnx+COSX 3) y/=—sinxlnx
. 1
/ sin x X 4) y/=—S|nx+_
2y =- X
X
Ne2 VceranoBute coOTBETCTBUE MEXKAY (PYHKIMSAMH U UX TPOU3BOAHBIMU
1) f (x) =3+ 4x + €* Tf'(X)=4+¢
2) f(x) = 7x +¢€" Tf/(x)=7+¢*
3 f(x)=7¢e -3 7 f/(x) =7€"

13



4 2
Ne3 Jlana dynkmuss Y =X — 3X° + 6 . YcraHoBuTE COOTBETCTBHE MEXITY
IIPOU3BOJHBIMU (PYHKITUH B COOTBETCTBYIOIIMX TOYKAX M UX 3HAYCHUSMH

1) ' (0) o
2 ¥ () r
3)»'(2)
Ne4 TIpousBonnas pyuknuu Y = SIN4X  umeer By ...
1) 4cos 4x 3) cos 4x
2) 4cos X 4) —4cos 4x
Ne5 Bropas npoussoaHas Y "(x) dynxuun Y(X) = 4%% —8X° +4X + 2 wumeer
BU/I. ..
1) 12x% —16x + 4 3)6
2) 24 4) 24x-16

Ne6 Yri10B0# K03 GUIMEHT KacaTenbHOM K rpaduKy GyHKIun Y = [ —2X — 3°s

Touke Xo =1 pagesn ...
1)—2-9x 3)-11
2) -5 4) 11
No7 Touka ABMKETCS MPAMOIMHENHO 110 3aKoHy S(t) = 6t> +4t—10 . Haiitu
CKOPOCTh TOYKH B MOMEHT BpeMeHHU t = 3 C.

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

3 BapHaHT
Nel ITpousBoanas pynkuuu VY = x°e* MMEET BU ...
1) y' =5x"e" 3) y/ =5x* +¢*
2) y' =5x%e* + x%* 4) y' = 5xtert
Ne2 VcranoBute cOOTBETCTBHE MEXKTY (PYHKITUSIMHU U UX IPOU3BOTHBIMU

1) f (x) = 4x+5c0s x 7 f/(x) = =5sin x
2) f(x) = x* +5sin x 7 f/(x) = 4x% +5c0s X
3)f(X):4+SCOSX _|f/(X):4_58|nX

2 3
Ne3 Jlana pynxumst ¥ = X~ — X° — 8. YcranoBuTe COOTBETCTBHE MEKLY
MPOU3BOIHBIMU (PYHKIIUH B COOTBETCTBYIOIIMX TOUKAX U UX 3HAUCHUSIMH

1y (1) i
2) y/ (2) 1-1
3) ' (3)

Ne4 TIpoussonnas pyuxuuu Y = t9(6 —2X) umeer Buz. ...

14



1 -2
3) Cos? (6 — 2x)

6
2) ctg(6—2x) %) Sos? (6 —2x)
No5 Bropast npousBogHas y” (2) byHKIMH y(x) = 2% —4x% +1 UMeEET BUII...
1)1 3) 16
2)8 4) 24

Neo6 YrnoBoii k03¢ uIMeHT KacaTeabHOH K Tpaduky GyHKIUU Y = 3x*+8x—4 5
TO4Ke Xo =—1 paBeH ...
1) -9 3)-2
2) 6x+38 4) 2
No7 Touka ABHKETCS IPAMOIHHEHHO 1o 3akory S(t) =3t% + 2t —4. Haiirn

CKOpPOCTb TOYKHK B MOMCHT BPCMCHH t=2c.
1) 38 3) 40
2) 24 4) 34

4 BapuaHT

Nel Ipoussoauas GyHkiun YV = tgx - X' UMEET BU] ...
Ny = 5 +4 4

X 3
— 3)y = + 4X°tgX
COS“ X cosZ x
x4 / 4X3
2)y' = — 4x gx Hy =__,

COS” X COS™ X
Ne2 VcranoBuTe cOOTBETCTBUE MEXY (DYHKIIMSMU U UX ITPOU3BOIHBIMU

. f’(x):£+4x3

Df(x)=Inx+x" +4 X
2) f(X) = 4% +4x+2 Tf’@):uy3+i
3) f(x) = 4x" +4Inx X

1f'x)=4In4+4

3 2
Ne3 Jlana dynkius y = 1—4X" +12X" . VcranoBuTe COOTBETCTBHE MEKLY
IPOM3BOIHBIMU (DYHKIIUH B COOTBETCTBYIOIIMX TOUKAX U MX 3HAYCHUIMH

1) »'(-1)

1-36
2) ¥' (0) -
3) v' (1) 12
Ne4 TIpomssoanas pyskuun Y = CtQ 7X umeer Buy. ...
1) tg7x 1
7 3) =2
— SIN™ X
2) sin“ 7x

15



7

4) -
sin® 7x
No5 Bropast npousBogHas y” (—1) byHKIIH y(x) =3x* - 2X3 +4 umeer BUL...
1)-18 3) 36x* —12x
2) 48 4) 24

Ne6 YrnoBoit koo puimeHT KacatenbHON K rpaduky QyHKIHMU Y =5 —6X + 2x° B
TOYKE Xo =3 PpAaBEH ...
1)6 3)5
2) —6+4X 4) -6
Ne7 Touka JBHKeTCS IPAMOJIUHENHHO 1o 3akony S(t) = t3+3t? + 6t . Haiitu
CKOPOCTbh TOUYKH B MOMEHT BpeMeHu t =1 c.

1) 15 3) 20
2) 10 4)5
5 BapuaHT

Nel ITpousBogHas pyHKIMM YV = X" sin x AMEET BUT ...
1) y' =4x3 cosx 3) vy’ =4x3sinx—x* cos x
2) y' =4x%sin x+ x* cos x 4) y' =4x° +cos x

No2 YcranoBute cOOTBETCTBHE MEX Y (DYHKITUSIMU U UX IPOU3BOTHBIMU
1) f (x) = 6x + x® +5sin x 7 f/(x) =6* In6—5sin x
2) f () =6+ 6* +5c0s X 7 f/(x) =6+6x> +5c0sX
3) f(x) = 6x° +6—5c0S X 7 f/(x) =12x +5sin x

2
Ne3 Jlana ¢pyukius y =15X"+8X —4 . VYcraHoBuTe COOTBETCTBUE MEXKITY
IPOM3BOAHLIMU (PYHKIIMU B COOTBETCTBYIOLIMX TOYKAX U MX 3HAUECHUSIMU

1) y'(0) 1-22
168
2) y' (-1) e
/
3) v (2)
Ne4 TTpounsBognas hyHkimuu Yy = In(4—3X) umeer BU....
- !
) 43 S
1
Ne5 Bropas npoussogHas y" (x) gynxuuu  Y(X) = 3COS X wumeer BuI. ..
1) —3c0s X 3) 3cos x
2) —3sin x 4) 3sin x

Ne6 Yrnosoit koadduieHT kacaTebHON K rpa@uKy QyHKIUU ) = 4x? —8x+3 B

Touke Xo = —2 paBeH ...

16



1) 8x —8 3)-24
2) 35 4) 30
Ne7 Touka ABIKETCS IPAMOIHHEiHO 1o 3akony S(t) = 2t° +4t° +1. Haitru
CKOPOCTh TOYKH B MOMEHT BpeMeHH t =2 C.

1) 44 3) 34
2) 30 4) 41
6 BapuaHT
Nel ITpousBogHas GyHKIUH Y = 4% x° UMEET BUT ...
1) y/ =4".5¢" 3) y/ =4"In4-x° +4* -5x"
2) y' =4*In4-5x* 4) y' =4%In4- x> —4* .5¢*
Ne2 VcraHoBuTE COOTBETCTBHE MEXKTY (DYHKIIUSIMH U UX MPOU3BOTHBIMHU
1) f (X) = 2x% + 2x + 3sin X 7 f/(x) = 4x + 2+ 3c0Ss X
2) f(x) =2+ 2* +3cos x 7 f/(x) = 2+6%% +3c0s x
3) £ (x) = 2x+ 2x% + 3sin x 7f/(x)=2"In2-3sinx

4 2
Ne3 Jlana Gpynkius ¥ =X —4X" —8 . VcraHOBHTE COOTBETCTBUE MEKIY
MPOU3BOIHBIMU (DYHKIIUY B COOTBETCTBYIOIIMX TOUKAX U UX 3HAYCHUSIMU

1)y D 1-4
2) ¥ (0) o
3) »' (1)
2x+6
Ne4 TIpousBogHas pyHKIHH y==¢ UMeeT BU. ...
1) 2e**® 3) 6e°**
oy @2 X6 4) 2€"
Ne5 Bropast mpousBoaHas y" (x) Gyuxumn Y(X) = —12X° +4X  umeer Buj. ..
1) —24x+4 3)0
2) -24 4) 4

Ne6 YrnoBoit koaddunneHT kacarenbHol K Tpaduky GyHKImm Y = —X + xX*+3
Touke Xo =—1 pasen...
1)-5 3)3
2) 2 4) -7
Ne7 Touka ABUKETCS IPAMOIMHENHO 1o 3akoHy S(t) = 3t + 4t + 8. Haiitn
CKOpPOCTh TOYKH B MOMEHT BpeMeHH t = 3 c.

1) 20 3) 47
2) 40 4) 22
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Nel

No2

No3

Neq

Ne5

Neob6

Ne7

3. UuTerpajbHoe HCUHUCIEHHE
1 BapuanT

X
MHOKECTBO BCEX NIEPBOOOPA3HBIX PyHKIUMKM Y =—3" HMEET BHLI ...
X

3 3" 3
+ + -— 4) —-3*In3

2

0
[1nomane KpuBOIMHENHOM Tpaneuuu D onpenensercs HHTErpaioM ...

Y &
5
y=xz+4

% ;

3) J‘(x2 +4)dx

o 1

1
. 4) | x°dx
: . )]

6
y (x* +3e")dx
HCHOHB?)YH CBOHCTBO OIIPCACIICHHOI'O HMHTCIpajid, HHTCIPall

2
MOJHO ITPUBECTH K BUAY ...

4 6 6 6
1) ! XdX + j 3e*dx 3) [ dx+3[e'dx
_ 2
2) 3!(X2 +e*)dx 4) !(XZ 43" )dx

CxopocTh MaTepUaIbHOM TOYKH, ABWKYLIENCS TPIMOIMHENHO, PaBHA

V(t) =2t +1*. Torna myTs, mpoiiieHHbIl TOUKOi 3a IEPBYIO CEKYHILY,
paBeH ...
1 1
)3 1t 32 L
3 3

dx
B pesynbraTe nogcranoBkn  t=4X+5 wunHTErpan I [ax +5

TIPUBOJIUTCS K BUTY
1 dt dt dx dt
I 2) 4|~ 3) | 4) |7,
N ) I N ) I Na ) I Jt
Ecin _[ f(X) =2"+C, torna pynkmmsa f(x)pasHa...
1) —2%In2 2) 2+ 2 4) 2°In2

18



Nel

No2

No3

Ne4

No5

Ne6

2 BApUAHT
X
MHOKECTBO BCEX IEPBOOOPA3HBIX PYyHKIMH Y =O5" HMEET BUJI ...

2) 5X 5X + 5X +
X T~ R
1) 5 In5 5 s C 4
. 14
OnpeieNeH bl HHTErpa J- ~X0X pagen ...
, 2
X2
1) 5 2) 32 3) 18 4) 30

[1nomane KpUBOIMHENHOM Tpaneuuu D onpenensercs HHTErpaioM ...

Wi 1
. 1)j Vx-2dx 3 ‘[ (Vx - 2)dx
R  —
L /4 3 :< 4
_2 2)(( J -2k 4 | (Vx - 2)dx
I/ICHOHI:BYH CBOﬁCTBO OIIPpCACIICHHOI'O HHTCTpaa, HHTCTrpall

6
_T (\//7 —X+ m)dx MOYKHO MTPUBECTH K BUILY ...
2

1) .\Lls.\/7—xdx+6j§£ 3) j‘ﬂ de+j o

X+4
2

5

!\/7 X+ A)dx 4) !(J?—x+m)dx

CKOpOCTB MaTepUaNIbHOW TOYKH, ABMKYILEHUCS MPSIMOJIMHENHO, paBHA

V(t) =1+ 3t . Toraa myTs, npoiiaeHHbIi ToOUKO 3a Bpemsi { =3 oT Havana
JIBHYKEHHSI, PABEH ...

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

B pe3ynbpTare mofcTaHoBKH t=2X + 3 mHTerpan J.COS(ZX + 3)dx
TIPUBOJIUTCS K BHAY ...

1
1) ZI cos tdt 2) 5 [ cos tt 3) [ costdt 2) [ costdx
Eciu J. f(X)=""+C torna dymxums f(x) pasna. ..
X
1)1 2) 2X 3) 2Inx 4)_i
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Nel

No2

Ne3

No4

No5

)

Ne7

Nel

3 BapuaHT

MHOkeCTBO BCeX MePBOOOPasHbIX PyHKIMKM Y =  MMEeT BULI ...
X3
1 9 3 3
1)-_+C 2) = __ 3) -~ _+C 4h)-_
2 4 2 2
X X 2X 2X
1
3
OnpeneneHHblil HHTErpal J. (2x + 4x7 )dx PaBEH ...
0
[Tnomane kpuBOIMHENWHOM Tparnenuu D onpenensercs HHTErpaioM ...
v, 1 In3
y—lnx 1) In xdx 3) I[In Xax
0
In3 F-——--- 3 3
[ < 2)[inxdx  4)[In xdx
v 1
Hcnons3ys CBOMCTBO ONPEIEIEHHOTO MHTErpaa, MHTErpall
7
1
S _ )X Moo npuBecTH K BHAY ...
j (2% = 057 x P o
‘o 1 6 7 dx
_ 5 _ dx Sdx —
1) £(2x ) 3) JZX dx J; 057 x
! 1 i ° Todx
5 5
2) 2£(x ~cosZx 4) ZIXdX_icoﬁx

CKopOoCTh MaTEpUAIBHOW TOYKH, IBMKYILIEHCS MPSAMOJIMHENHO, paBHA
V(t) =3+ 6t . Toraa myTs, mpoiineH B TOYKO 32 BTOPYIO CEKYH/LY, PABSH

1) 12 2) 15 3) 20 L 4) 13
B pesynbTare mopcTanoBku  t =1—-3X wmHTErpan Ie dx
HPUBOJIUTCS K BUILY

1, 1
1) -~ [e'dt 2y | e'dx 3) | e'dt 4) = | eldt

Al )] ) ) )3
Ecnu I f(x) =4tgx+ C, rorga pynxuus f(x) pasHa. ..

1 4 A 4
1) cos? ax 2) 4ctgx %) ™ cos? x ) cos? x
4 papuaHT
3

MHOkeCTBO Bcex MEepBOOOpa3HBIX GYyHKIMU Y = SinZy MMeer Bui ...
1) 3ctgx+C 2) —3ctgx+C  3) 3tgx 4) —3ctgx
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No2

No3

N4

No5

Nob6

Neo7

No2

Ne3

X4 dx
OnpenesieHHbINA UHTErpal j_ paBeH ...

0
1) 6 2) X /6 3) 16 4) 36

HHOHI&I[I) KpHBOJ’IHHCﬁHOfI Tparncuuu D OIIPCACIIACTCA HHTCTPAJIOM ...
T4 1 1

* +1)d *+1)d
1)£(x+)x 3) [+
f:} ’

/ T ) [ +Ddx 4) J 6+

I/ICHOHI:BYH CBOMCTBO OIIPpCACIICHHOTI'O HHTCIrpalia, HHTCIpall

-4
I(COS X+2sin” X)dX moxHO HpHBeCTH K BHLY ...
0

0 b

Sy A

1) I (cos x + 2sin* x)dx 3) |cos xdx + Zisin 4 xdx

T

T

icos xdx + l 2sin* xdx

N‘?—l

2) 2£(cos X+ 2sin* x)dx

CKOpOCTb MaTepHaIbHOM TOUKH, JBIKYILEHCS IPAMOJIMHENHO, paBHA

2 . . .
V(t) =t° + 4t. Torna myTs, poiieHHBIH Toukoi 3a Bpems t =3 or nagana
JIBYDKCHHS, PABEH ...

1) 27 2) 21 3) 25 4) 30
B pesynbrate nogcranosku t=4—8x unrerpan I(4 —8x)" dX mpuBoAUTCS

K BUIY

17 7

— |t dt 2) — 8|t dt 7 t ' dt

8I j 3) I t"dx 4) J
Ecnu I f(X) =Inx+C, rorna pyuxkuus f(x)pasHa...
1) Inx 1 3) x 4) X

2) X
5 BapMaHT

MHOKeCTBO BCeX EpBOOOPa3HbIX QyHKIMH Y = 2C0S X HMMeeT BUII ...
1) 2sinx+C  2) —=2sinx  3)sinx 4y =2sinx+C

1

3
OrnpeieieHHbIN HHTETPaI I (4x" +2x-1)dX  pagen ...

[Tnomane KpUBOJIMHEHHOM Tpanenuu D onpeaensieTcs HHTerpajioM ...
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Neq

No5

Ne6

Ne7

Nel

No2

No3

» 0 9
9 .2 )
y [  3) [ (@-x")ax
0 3
D 2 2d 4 2
) [ %dx ) [ (9—x%)dx
23 v
3] E £ 3
HCHOJ’IBS}/}I CBOMCTBO OIIpCACIICHHOI'O HHTCIrpalia, HHTCIpall
I(4X —8C0s X)dX yrosro IPUBECTH K BUAY ...
0
0 b
2 T
1) I(4x —8cos x)dx
m 3) £4xdx — JScos xdx
2) 4£(x —2c0s X)dx 0 ?
4) I(4x +8cos x)dx
CKOpOCTB MaTepHaJILHOﬁ TOYKMU, HBHH(ymeﬁCH HpHMOHHHCﬁHO, paBHaA

V(t) = 3+1t°. Torna myTs, NPOHIEHHDIH TOUKOH 3a IATYIO CEKYH/L, PaBeH

1) 53 2) 41 3) 235 4) 12
3
dx
B pesyabrare noacranosku t =1—4x unrerpan j MIPUBOUTCS K
1-4x
YL dx L dt dt
y Ll 2] 3, =
47t t 4t 4) t
Eciu I f(x) =5cosx+C , torma dbynkuus f(X)paBHa...
1) 5sin x 2) —5sin x 3) 5cos X 4) —5C0S X
6 BapuaHT
MHo€ecTBO BceX MEepBOOOPA3HBIX GYHKIUU Y = 4™ ymeer Bux ...
1) 4e’ 2) 4¢"+C 4er PG
X+1
s
0
1) 24 3 3)0 4) 5
) 3t ) )

2)5

[1nomans KpuBOJMHENHOM Tpaneuu D onpenensercs HHTErpajoM ...
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1) jl(l— x? )dx 3) szdx
' %\ : ; 1

'y (g =P ) I(l—-xz)dx ) [0 yix

Ned  Vcnonbsys CBOKWCTBO ONPEACICHHOTO WHTETpaa, MHTETpaj
9

J. (x® +3In x)dx MOXHO IIPHBECTH K BHAY ...
7\

9 9 9

1) 3J(X8 +In X)dx 3) jXSdX + 3jln xdx
6 9 4
2) j x2dx + 3!In xdx 4) _[ (x® +3In x)dx
9

Ne5  CkopocTs MaTEpHAIIBHON TOYKH, IBHKYIIENCS MPSAMOIMHENHO, PaBHA
V(t) = 3t* + 4. Torna myTs, npoiiteHHbIi TouKoi 3a Bpems  t = Lot
Hayvaya JIBUKEHUS, PAaBEH ...
1)3 2) 9 3)5 4)7
Ne6 B pesynbrare moacranosku t = 6x + 3 unrerpan

Itg (6x + 3)dX mpuBogmTCs K By

1 1
1) 6[tgtcl Z)gﬁmm $§jwwt ) 3[tgtdt
N7 Benu j f(x) =7x° +C | torma dbyukmus f (X) paHa...
1) X 2) 7X° 7x° 4) 35x*
376

4, O0bIKHOBeHHBIE TH(depeHIIHAIbLHbIC YPABHEHHUS
1 Bapuant
Nel 2ydx — 3 /xdy =0
Huddepennmansioe ypaBHeHue COS 2YOX xdy = B pe3yibTare
pazzaesieHus! IEPEMEHHBIX CBOJUTCS K YPaBHEHHUIO. ..

o = d¥ 3) cos2ydx = V;dy
1) ) )

Ux  cos y 2 dx _ dy

cos2ydx _ g Ix  cos2y

2) S/X
Ne2  OG6uiee pelieHne TMHEHHOTO OTHOPOIHOTO MU (P PEPEHIINATBHOTO YPaBHEHUS
BTOPOTO  TIOpSKA C TOCTOSSHHBIMH  KOX(h(UIIMEHTaMU HMEET BUJ

5 -2
y= Cle “+C %‘ " TOT/1a KOPHU yPaBHEHHUS PABHBI . ..
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Ne3

Ned

No5

No7

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

ki =5,k, =-2
151 CpPCHIINAJIbBHBIM AdBHCHHUECM B UACTHBIX ITPOU, 3BOJHBIX SABJIACTCA ...
% g)yg) DX P 31)) o, Ry
2) Y —2y'+2y =0 ox. Y
0

4) xy' +y=Inx+1
dynkius Y = —95C0S X + CX  gpnserca pemenneM 1udpepeHINATEHOTO

ypasuenus Y = 58in X — 3, Torna snauenue C paBHo ...
1)-3 2) 3 3)5 4) -5
O6mee pemenue audepeHIuaIbHOTO YpaBHEHUS y' -8y +16y=0 umeer
Y= (€14 C x)e™ 3) y=¢e, (C, cos4x+C;sin 4x)
2
2) ¥ = (C1 + Coxe® 4) y=e™ (%Zcos(—4x) +C; sin(-4x))
= _ _7

PemenneM nudpepeHnmraibHOro ypaBHEHUS x ABJISIETCS (PYHKIIMS . ..

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

Pemennem guddepeHimansaoro ypapaerns v —3=0 ssusercs byHKIHUSA
1) y=3+C 2)y=C 3) y=-3x+C 4) y=3x+C
2 BapMaHT

Juddepenmansaoe  ypasHenue Sin 4ydx — 3X+5dy=0 & pe3ybTate

paszieNeHust IEPEMEHHBIX CBOJUTCS K YPABHEHHUIO. . .
sin 4ydx dy dx dy

1) g 3 __
Ux+5 cos y )3\/x+5 sin 4y
dx dy
2) =

Ux+5  sindy 4) sin 4ydx = 3/x + 5dy
O61iee penieHne JIMHEWHOTO OAHOPOIHOTO AU depeHInaTIbHOrO YpaBHEHUS
BTOPOIO MOpsIIKA C IOCTOSHHBIMU  KOd()(pULMEHTaMH HUMEET BUJ

2 -
y=e™ (C €0s3x+C sin 3X), TOTJIa KOPHU YPaBHCHHUS PABHBI ...

1) ky=2,kp =3 2) ky=3,k; =2 3) ky=2+3I, 2) ky=3+2i,
k2=2—3i k2=3—2i
HuddepennnanbHbIM ypaBHEHHUEM B YaCTHBIX TIPOU3BOIHBIX SIBIISIETCS ...
Y au au
d = d — =
1) I x 0= Xdy 3) ox 168y 0
2) y -8y’ +16y =0 4) xy' -2y =3x°

Oynximsa Y = —4Sin X+ CX  geusercs pemenneM udQepeHIuanbHOro

/
ypaBHEHUsA Y = —4C0S X+ 2, torna 3sHauenne C PaBHO ...
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No2

Ne3

Ned

No5

1) 2 2) -4 3)4 4)0
O61ee pernenne aubdepennuansaoro ypapuerns Y +10y +25y =0

HUMEeT Bléu. .. 5y .

1) y=(C, . C = 3) y =e*(C, cos(-5x) + C; sin(-5x))
2x)e

2) y=(C;1 +Cyx)e™ 4) y =e*(C, cos5x +C; sin 5x)

0z

Pemenuem nuddepennnanbHOrO ypaBHEHHS ox =1 gemsercs byHKIMSA

) z=7x+y 2)z=-X+7y 3)2=7 4) z=2x+T7yx
Pewennem auddepenumansaoro ypasaenus Y =3X° +4X— 2 spisercs

GyHKIMSA ...
1) y=xC+2%-2x+C 2) y=6x+4+C 3)y=C 4)y=x+2¢+C

3 BapuaHT

dy
JuddepeHnnanbHOe  ypaBHEHHE \/3de - =0 B pesymsrare
tg 2x
pasaeneHus IEPEeMEHHBIX CBOJUTCS K YPAaBHEHHIO. . .
dy dy
1) [B+ydx=_"_ 3) tg2xdx =
2) +/3+ ytg2xdx = dy 2 tgzde:__dy_

N3+Y
OO1iee penieHUe JTMHEMHOTO0 OJHOPOAHOrO IU(PPEepeHIIMATBHOIO YpaBHEHUS
BTOPOTO TOpSAAKAa C TMOCTOSHHBIMH  KO3(pPHUIMEHTaMH UMEEeT BUJ

8
y=(C h C )2()9 ¥, TO/1a KOPHU YPABHEHNUS PABHbI . ..

1) kl:_8,k2:O 2) kl:2,k2:_4 3) kl:k2:_8 4) k1:k2:8
IudepeHraibHbIM YPaBHEHUEM B YACTHBIX IPOU3BOIHBIX SBJISETCS . ..

1)y +2y'+6y =0 3) sin xcos ydy = sin y cos xdx
2) xy' +2y =x° u_au_j
) Xy +2y 4)y8x o

Oynxmma  Y=CSINX+2  gpugercs pemenneM  auddepeHIHaTBHOTO

ypaBHEHUS y/ =4c0S X , rorna 3aayenue C paBHoO ...
1) 2 2) 4 3) -2 4)0
O6miee pemenue g epeHInaIbLHOTO YpaBHEHUS y' =2y +5y=0 umeer
BU]L. ..
1) y= (C1 + CZX)G_ZX 3) y=¢"* (C1 cos2x+C _sin 2X)
2) y=(C +C x)e* 4) y=¢*(C cos2x+C sin2x)

1 2 1 2
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Neb6

No7

No2

No3

Neq

No5

Ne6

No7

0z

Pemenuem nuddepeHuaibHoro ypaBHeHUS Y =12 gpnsercs byHKIHA ...
1)z=12  2)z=x*+12y 3)z=x+12yx 4) z=12x+y
Pemennem nuddepenimanbHOro ypaBHEHUs y/ —5x =0 gBnsgerca pynxuus
) y=—"xX+C 2)y="x+Cc I y=5+C  4) y=5x+C

2 2
4 BapuaHT dx
X e —

AubdepeHunanbHoe ypaBHEHUE f a Iny =0 B pe3yJIbTaTe pa3aeICHUs
NIEPEMEHHBIX CBOJUTCA K YPABHEHHIO. . .
1) In ydy=—\/§dx 3) In ydy:%
2) Inydy =— €

Je g Je Y

) dx dy

Ob61iee perieHre JMHEMHOTO OJHOPOJAHOTO U PEpEeHIINATBHOTO YpaBHEHUS
BTOpOTO HOpiI,[[%aX C TOCTOSIHHBIMH  KOd((UIIMEHTaMH HMMEET  BHI
X
C , TOTJ]a KOPHU YPaBHEHUS PABHHI ...
2

y=Ce™ +
1
1) k1:3,k2 =—4 2) k1:3+4i, k1=—4+3i,
=-4k=3 3 3.4 Y -_azi
JuddepeHnmaibHbIM YpaBHCHHEM B YaCTHBIX TPOU3BOIHBIX SBIISETCS ...
1) y+xy' =yIn% 3) ¥ 12y’ +35y =0
y ou, du_ .

2) dy =e¥*Vdx 4 52 o X

OyHkuus Y = Cx’ —6 sBisercs pemerreM AuddepeHnaIbHOT0 YpaBHEHHUS

y =10x", torna snauenue C pasHo ...

1)2 2) -6 3)5 4) 10
O61mee pemenne aubhepeHuansHoro ypapaenns Y +16y =0 umeer
BHJI. ..

1) y=Ce™+Ce™ 3) y = €*(C, cos(—4x) + C, sin(—4x))
1 2
2) y=(C, +C,x)e* 4) y = C1 €05 4%+ Cy sin 4x
== _ _2
Pemenunem nuddepenimaibHoro ypaBHeHUs ox ABJIAETCS QYHKIIMS . ..

1) z=-2X+2yx 2)z=2x-2y 3)z=-2  4) z=-2Xx+Ty
Pernennem quddepenimansHoro ypasHenus ' +4=0 spisercs byHKIHSA ...
1) y=—4x>+C 2)y=-4x+C 3)y=C 4) y=4x+C
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Nel

Ne2

No3

Neq

No5

Ne6

5 BapMaHT
Sin2 X _ 06— y
dy

pa3I[eJ'ICHI/I$I MCPEMCHHBIX CBOAUTCS K YPABHCHUIO. .

1) sin® xdy = \/B—yd sin’ X 6—y

3 =
2) X _dy ) "dx dy
sin’ x J6— 4) sin® xdx = /6 — ydy
Oo011ee pelieHre TMHERHOTO 0HOPOIHOTO Aud(HepeHIINATBHOTO YPaBHEHHS
BTOpOFO mnopsaka C  IIOCTOAHHBIMH KO3(1)¢)I/IHI/ICHT3MI/I HUMECT BUI

y=¢e (C Cos 4X+C Sin 4X), Torja KOPHU ypABHEHNS PABHbI .
1) k=4 kz——7 2) kl__7 ko =4 ky=—7+4i, k1_4+7i,
. 4
3) k,=—7-4 ) k, =4-Ti

HuddepenmansHoe  ypaBHEHHE dx B pe3yibTare

I[I/I(l)cpepeHuI/IaanHM YPaBHEHHUEM B YACTHBIX [IPOU3BOIHBIX SABJISIETCS .
1) xy'+y=Inx+1 3), e’dy = 2xdx 4)
& U =-au
2)y'=2y'+2y =0 x Ly
o

Oynxmus Y =6€* +CX  sBusercs pemenneM  uddepeHIHaTEHOTO

ypasuennst Y =66 —5, torja snauenne C pasHo ...
1)5 2) -5 3)x 4) 6

O61ee pemnenne auddepennuansHoro ypapuerns Y —4y' +4y =0 umeer
Bull... 2 —2X —4x :
1) y=Ce*+Ce 3) y =& *(C cos(—4x) + C23|n(—4x))
1 2 1
2) y =(Cy +C,X)e” 4) y =e*(C, cos 2x + C, sin 2x)
oz

PeH_IeHI/IeM an CPCHLHUAJIBHOI'O AdBHCHUA = 3 ABIISICTCA HKIOWA
ay Yy

1) z=3+y 2) =3y 3) z=3y+x*  4)z=3
Pemennem auddepenimansaoro ypaHeHuss ) +4x° —6=0 sBusercs
GyHKIMA ...

1) y:-ix3+6x+C 2) y=8X+C 3) y:6+C 4) y=24x2+C
3
6 BapuaHT

Tuddepenumansuoe ypasuenue 1N ydx —v/3-3x*dy = 0 B pesyssrarte

pa3aesncHus NePEMEHHBIX CBOAUTCS K YPABHEHHUIO. . .
In yadx dx d
1) ==y 3) —— =
v v3-3¢ Iny

dx dy / 2
4) Inydx=+v3-3xd
2 3a¢ Ty )iny y
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Ne2 OOmiee penieHue TMHEHHOTO OJHOPOAHOTO AUPPEPEHIINATBHOTO YPaBHEHUS
BTOPOrO0 TOpsAJIKA C TOCTOSIHHBIMH KO3 (UIIMEHTaMH HUMEET BUJT

y=(C +C 2()94X , TOr1a KOPHU YPAaBHEHHUSI PABHBI ...
1) kl:4,k220 2) k]_:l,k2=4 3) k]_:kz =4 4) k1:k2:—4
Ne3  TuddepennmanbHbIM ypaBHEHUEM B YACTHBIX IPOU3BOIHBIX SBIISETCS . ..
1)y@—sin®=0 3) V+4y=0
ox oy 4) (1+2y)xdx + (1+ x*)dy =0

5

2) ¥ —5yx* =¢"

Nod CDYHKHI/IH y= Ct% +6 ABJLICTCA  PCIICHUCM ,IIH(i)(I)CpCHHHaJIBHOI‘O
o I

y , Torna 3Hadenne C PaBHo ...

ypaBHEHHSA cos? x

1)6 2) 4 3) 0 41
N5 O6uee pernenne quddepenuuansroro ypasrernns Y —3y +2y =0 umeer

BHUI... -3 X 2X

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

1 2 1 2

2) y=(Ci+ C,x)e 4) y =e*(C, CO§22X +C; sin 2x)

No6 Pemmennenm andhepernmanbhoro ypasHenns ~ 7 gensercs GyHKIms

1) z=-6X+ y2 2) z=—6xy+Yy 3)z=-6 4) 7 =—6x?
N7 Pemennem nuddepennnansHoro ypaBHerns ' +4x =0 sBisiercs QyHKIHs
Dy=2x3+C 2)y=-2*+C 3)y=-4+C 4) y=-4x+C

Kpurepuu ouenku padorsl

B 3aganusix ¢ BBIOOpOM OTBeTa mnpejjaraetcsi 4 BapuaHTa OTBETOB, U3 KOTOPBIX
TOJBKO OJIMH BEpHBIA. B OOJBIIMHCTBE M3 HUX OTCYTCTBYET BO3MOXKHOCTH yraJaTth
BEPHBIN OTBET, HE Pelllas 3aJlaHUE WUJIU HE MPOBOJS COOTBETCTBYIOLIUX PACCYKICHUM.
[Ipu 5TOM OOydYarOMIMICS MOXKET BBIMOIHATH TOJBKO TE€ JEUCTBHUS, KOTOPHIC
HEOOXOJMMBI, TaK OT HETO HEe TpeOyeTcsl MPUBOIUTh HHU pellieHue, HU 000CHOBaHUE
cBoero oreta. IlomyyeHHBId OTBET HAJO CPAaBHUTh C TEMH BapHaHTaMHU, KOTOPBIC
MPEIOKEHBl K JTAHHOMY 3aJIaHUI0, ¥ OTMETUTh B OJIAHKE OTBETOB HOMEp TOTO,
KOTOPBIN COBIA/IAET C MOJYYEHHBIM. 3aJJaHUE CUMTAECTCS BHITIOJHEHHBIM BEPHO, €CIIH
NpaBWIbHO YyKa3aH HOMEp OTBeTa. EciaM OTBET HE COBHNAl HU C OJAHUM U3
MPEJIOKEHHBIX K TAHHOMY 33JIJaHMI0, TO PEIICHUE HEBEepHOE. B TO ke BpeMs jaxe
COBIIQJICHUE C OJTHUM W3 MPEJIOKEHHBIX K 3aJaHUI0 HE0O0S3aTeIbHO O3HAYaeT ero
BEpHOE BbINOJHEHHE. HeBepHbIE OTBETHI COCTABICHBI C YUYETOM XapPAKTEPHBIX
OmMOOK, JOMyCKAaeMbIX OOYYaIOIIMMHUCS, TO3TOMY BO3MOXXHO, YTO KYpCaHTOM
JIONYIIIEHa OJIHA U3 HUX.

OuenuBanue padOThl OCYIIECTBISIETCS MO MPUHIUITY «CI0KeHUsD». OHO 3aBUCUT
OT YHCla 33JaHUN, KOTOpble OOywarouuiicss BbIMOJIHWI BepHO. Kaxkmoe 3amaHue
orieHnBaeTcs B 1 Gas.
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Bo3moskHasa mikaJja OLCHOK JJIA1 TECTOB pa3H0171 JAJINHBI

YHCJI0 BOIIPOCOB 5 6 7 8
YHCJIO BEPHBIX OTBETOB 345 456 4567 5678
OLIEHKA 345 345 3345 3345
OTBETBI K TECTOBbBIM 3AJAHUSAM
1. Teopusi nmpeeioB
No eapuanm
3a0anus 1 2 3 4 5 6
1 1,4 1,3 2,4 1,3 1,2 34
2 20 -5 -8 0,4 4 15,5
3 34 1,4 1,3 34 1,4 34
4 2 4 4 2 4 1
5 2,3 2,3 2,4 2,4 1,3 1,3
2. JInddepennuaibHoe HCUNCIEHNE
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. UHTerpajibHoe HCYHMCIIEHHE
No eapuanm
3a0anus 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. InddepennuajibHble YypaBHEHUS
No eapuanm
3a0aHus 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 MATEPHAJIbI Uil KOHTPOJBLHOIO cCpe3a 1o
Y4eOHOH AUCHUIIIMHE

4.1. KonrTpouabHslii cpe3 no 1 pasneny «/Iu¢pdepenunanbHoe u MHTErpajbHoe
HCYHUCICHHE)

1 BapuaHT
. 3.2
1. Beramcnuth npezaen hm™ —x° +1).

x—>-1
2. Haiiti mpon3BoiHbIC (YYHKITHIA:
a) 8x* — X% + 4sin x
0) cosx-Inx
B) eS+8x
3. Touka ABUKeTCS NPAMOJIUHENHO 1o 3akoHy  S(t) = 3t* +8t—2. Haiitu ckopocTh

TOYKH B MOMCHT BPCMCHU t=1c.
3

4. BbIUuCIUTH ONpeAeICHHBIN UHTErpall -[4X3dx _

5. 3anucath (bOpMYJ]y JJI1 BBIYUCIICHUA TIJIOIIa A1 KpHBOJ'IPIHGfIHOfI Tpalicunuu D:
Y4

y’

1] 1

y=x2+4

<y

2 BApMAHT
X" —=3x+1
1. Boruuciurs npegen lim —
X—2 X — 3
2. Haiiti mpon3BoHbIC (OYYHKITHIN:
a) 6x° +x° —2In x
0) sinx-¢
B) (2+7x)"

3. Touka ABWKETCS IPAMONUHENHO 1o 3akony  S(t) = 6t + 4t —10 . Haiitu

CKOPOCTb TOYKH B MOMEHT BpeMeHu t = 3 c.
1

4. BBIYKMCIINTE ONPEEICHHBIN NHTErPall iGXZdX _

5. 3anucath HOpMyITy JIs BEBIYMCIICHUS TUIONIAIU KPUBOJIMHEHHON Tpaneruu D:

W
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3 BapuaHT
. Beruucnuts npenen |im(3x3 +x° —8x +10);.

x—0

. Haiitu npousBoaHbIC QYHKITHIN:
a) 4x° — X2+ 7In x

0) cosx-e*

B) sin(2x+3)

. Touxa fBHKETCS MPSIMONIMHENRHO Mo 3akoHy  S(t) =3t® + 2t —4. HaiiTu ckopocTh

TOYKH B MOMCHT BPCMCHU t=2c.
2

. BpIaucnuTh onpeneneHHbIld HHTETpal ‘!‘8X3dx :

. 3anucatb GopMyITy JJIsl BBIYUCICHHUS TTOMIAAN KPUBOJIMHEHHOM Tpanenuu D:

o

2 -
T T -

%

4 BapuaHT
. Beruncnuts npeaen |IrTI(7x +2)(4x —3)(5x +1);.

. Haiit npon3BoaHBIC (QYHKITHN:

a) 2’ —Inx+5

6) X°-sin X

B) e7—6x

. Touxa ABHKeTCs IpAMOIHMHEiiHo 1o 3akony  S(t) =t° + 3t + 6t . Haitu

CKOPOCTb TOYKH B MOMEHT BpeMeHu t = 1 c.
3

_ BbrunciuTs onpeneneHHbI HHTErpal IBXZdX _

. 3anucatb GopMyITy JJIsl BBIYUCIICHUS TTOIIAAN KPUBOJIMHEHHOM Tpanenuu D:
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5 BapuaHT

. Boryucnuts npenen lim M
x99 fy =2

. Haiiti mpousBoHbIEC QYHKIIUNA:
a) 5x* + cos X — 8x

6) x°-€*

B) (1+ 4x)?

. 3 2 .
. Touka JBHXKETCS MPAMONMHENHO 10 3akony S(t) = 2t° +4t° +t. Haittu cxopocTs

TOYKHA B MOMEHT BpeMEHH t = 2 C.
1

. BBIYHCIUTB ONIPENETICHHBIN UHTETPAIT ([ 12x%dx .

. 3anmcath GOpMYITy JIJIsl BBIYUCICHUS TIJI0IA I KPUBOJMHEHHOM Tpanenuu D:

Va

p=xi+l

%

6 BapuaHT
. Beraucauts npeaen lim(3x° — 4x + 2).

x—3

. Haiiti npon3BogHbBIC (hYHKITHIA:
a) 3e* +x* -1

0) sinx-Inx

B) COS(3X—2)

y 2 y
. Touka gBrKeTCS MpAMOIMHENHO 1o 3akony S(t) = 3t“ + 4t +8. Haiitu ckopocts

TOYKHA B MOMEHT BpeMeHu t = 3 c.
2

. BBIYHCIINTE ONPEAEICHHBIN HHTETPAIT IgXZdX .

. 3anucatb GopMyITy JJIsl BBIYUCIICHUS TIOIIAAN KPUBOJIMHEHHOM Tpanenuu D:

~
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Kpurtepuu oneHku padoTsbl
OrnennBanme pabOTHI OCYIIECTBISIETCS IO IPUHITUITY «CI0KeHUs». OHO 3aBUCUT
OT YHKCIia 3aIaHUH, KOTOPbIE BBIIOJIHEHBI BEPHO.

3a mpaBWJIbHOE BBHITIOJHEHHE JIIOOOT0 3afaHusl OO0y4aroUIuiics MOJy4YaeT OJMH
0aJli1, 3a HETMOJHOE peIlieHUE 3aJaHus (BBIYUCIUTEIbHAS OMIMOKA, OMHUCKA) MOKHO
BbIcTaBUTH 0,5 Oayta. Eciin oOyJaromumiicss mpUBOJAUT HEBEPHOE pPEIICHNUE, HEBEPHBIN
OTBET WJIM HE MPUBOJMUT HUKAKOTO OTBeTa OH moiyd4aeT (0 GaymutoB. MakCUMaIbHBIHN
Oayu 3a paboty — 7/ 6a/J10B

[IIkaa nepeBoaa 0a,1J710B B OTMETKH

Otmerka Yuc10 60a/1,10B, HEO0OX0AMMOE JJI51
NMOJIy4YeHUs1 OTMETKH
«5» (OTIHYHO) /
«4y (xopo11o) 5-6
«3» (YIOBIETBOPUTEIHHO) 3-4
«2» (HEeyIOBIETBOPUTEIILHO) MeHee 3

OTBeTbI KOHTPOJILHOIO Cpe3a

HoMmepa 3a0aHuA
eapuanm 1 2 3 4 5
Nel -1 | a) 32x* — 2x + 4cos x 14 | 80 |*
6) —sinx-Inx+ 2% ([(Xz +4)dx
X
B) 8e3+8x
No2 1 a) 18x% +5x* _i 166 2 9

X j(‘/;—Z)dx

0) cosx-e* +sinx-e”

B) 70(2+7x)°

Ne3 10 |4)8x—3%+ 38 | 30 |°?
X Ilnxdx

0) —sinx-e*+cosx-e"

B) 2C0S(2x +3)

Nod 36 |a)y1¢-t 15 27 |t
X 1(1— x2)dx
6) 5x* -sin X+ X° -cOS X
B) _687—6x
Ne5 5 |a)20x’—sinx—8 41 3 |1
6) 3 e+ ¢ J 0 +1)ax

B) 12(1+ 4x)®
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N6 |71 |a) 3 +4C o 22 |21 0
6) cosx-Inx+ I(g—xz)dx
T =3
B) —3sin(3x —2)

4.2. KOHTPOJBLHBIN CPe3 M0 BCEMY KYPCY V4eOHOM TUCIHMILIUHbI

1 BapuanT
o x—x-1
1) Berumciuts npegen lim -~ —
-2 X+1
2) YCTaHOBHUTH COOTBETCTBHE MEX Y QYHKIIUSAMU M UX TIPOU3BOTHBIMH
1) f (x) = 3x +1+ € 7f/(x)=3+¢"
2) f(x)=2x+¢" 7 (x) =1+ 2¢"
3 f(x) =x+2¢" Tf/(x)=2+€"
3) BoIunciuTh HEOpeCACHHBIA HHTErPal [(4x3 — 6x2 — 4sinx) dx

2

4) BBIUMCIIATE ONIPECIICHHBIA HHTETPa j Ax3dx

5) Pemmnts quddepeHimansHoe ypaBHECHHE y/ -2=0

2 BapMaHT
3+ x+4
1) Beruncnuts mpeen lim
x——1 5—x

2) YCTaHOBUTH COOTBETCTBUE MKy DYHKIUSIMU U UX TIPOU3BOTHBIMU

Df(x) = 5x+6cos x 7 f(x) =—6sinx

2) f(x) =x" +6sinx 7 f/(x) =3x%% +6c0s X

3)f(x)=5+6cos x 1 f(x)=5-6sinx
3) BerunciuTh HEOpeAeACHHBIM HHTErPal [(x* — 2x3 — 3cosx) dx

2

4) BBIYHCIUTD ONPEACICHHBIA HHTETPa 1 (2 + 3x*)dx

5) Peurutsb quddepeHimanbsHoe ypaBHEHUE y/ +6=0
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3 BapuaHT
X412
1) Beraucsuts npegen M
x>4 X2 — 3X
2)Y CTaHOBUTB COOTBETCTBHUE MEXKTy QYHKIMAMU M UX TIPOU3BOIHBIMH

Iron L 2
Tf (x)=__ +3x

Df(xX)=Inx+x*+3 X
21 () =3 +3x+2 £/ =126 +
3 (x) =3x* +3In x : X
1 f'(x)=3In3+3
3) BolunciiuTh HEOPeCACHHBIA HHTErPal (5x3 — 7x* + ? ) dx
X2

1

4) BBIYUCIIATD OTIPEICIICHHBINA HHTETPAIT I[ (3X? + 4x)dx

5) Pemnts qudpepeHimanbHoe ypaBHEHUE y/ +6x=0

4 BapuaHT
1) BeI4uciIuTh It lim w
peren 1 T3
2) YCTaHOBUTH COOTBETCTBUE MEXKTY (DYHKITUSIMH U UX TIPOU3BOIHBIMH
D f(x) =2x+x" +5sinx ~ f/(x) =5" In5—5sin x
2) f (x) =5+5" +5c0s x = f/(x) = 2+5x* +5c0s x
3)f (x) = 5%* +5-5¢05 X 7 f/(x) =10x +5sin x
3) BerunciuTh HEONpeAeICHHBIA UHTETPal [(Bx + ex — 2x?)dx

1

4) BeIYHMCIIUTD OTPEICIICHHBIN HHTETPA ! (2x + 4x3)dx

5) Pemnth quddhepeHImranbHoe ypaBHEHHE Y —4x=0

5 BapuaHT
1) Beraucauts 1 lim m
e |
2) YCTaHOBUTH COOTBETCTBHE MEXKTY (DYHKITUSIMH U UX TIPOU3BOIHBIMH
1) f (x) = 3x? +3x+3sin x 7 f/(x) = 6x +3+3c0s x
2) f(x) =3+3"+3cos x 7 f/(x) =3+9x% +3c0s X
3) f(x) = 3x +3x% +3sin X 7 f/(x) =3"In3—3sin x

3) Boiuncinuth HeonpeaeeHnbii uurerpan [ (6x3 + 8x7 — 3x8)dx

36



1
3) Berauciuts onpeneneHHslil HHTETpal J' (2x —5x*)dx
-1

4) Pemnts nudpepeHnnan-Hoe ypaBHEHNE y/ =—3x*+2

1) 2449 6 BapuaHT
Borurciuts npexen 1M
x——4 )(2

2) YCTaHOBUTH COOTBETCTBUE MEXTY PYHKIIUSIMU U UX TPOU3BOTHBIMHU
D) f(x) =1+ 6x +5¢" 7 f/(x) = 6+5€*
2) f(x) = 6x* +5¢" 7 f/(x) =12x + 5¢”
3) f(x)=5¢" -3 7 (x) =5¢"

3) BeraucimTh HeONpeIeICHHbBIA HHTETPal (3x* + ° ) dx

x5
1
4) BeraucnuTh onpeaeneHHbli HHTeTpal i (4x3 + 2x —1)dx

5) Pemuts auddepeHImaIbHoe ypaBHEHHE y =6x* -3

Kpurepun onenku padorsbl

OHCHI/IBaHI/IC pa6OTBI OCYIICCTBIACTCA IO IMTPUHIOUITY «CIIOKCHUS). Owno 3aBUCHUT

OT 4yHuCJjia 3aI[aHHﬁ, KOTOPLIC BBIIIOJIHCHBLI BEPHO.

3a mpaBUJILHOE BBITIOJIHEHUE JTIO00T0 3aJaHus OOYYaIOIIMICS MOJydacT OAUH
0aJii1, 32 HEMOJIHOE pelIeHUe 3aJaHus (BBIYUCIUTEIbHAS OIIMOKA, OMHUCKA) MOXKHO
BbIcTaBUTH 0,5 Oamna. Eciiu o0yyaromuiicsi IpUBOIUT HEBEPHOE PEIICHUE, HEBEPHBIN
OTBET WJIM HE MPUBOAUT HUKAKOTO OTBeTa OH mosydaeT 0 OannoB. MakcuMaibHBIN

Oai 3a paboty — 6 6aI0B

HIxaJua nepeBoaa 0a,1710B B OTMETKH

OtrmeTKa Yucjio 021,108, HEO0OX0AUMOE 1JIs1
MOJIyYeHHUsI OTMETKH
«5» (OTIUYHO) 6
«4y (xopol110) 5
«3» (YIOBIETBOPUTEIHHO) 3-4
«2» (HEeyIOBIETBOPUTEIHHO) MeHee 3
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OTBeTbI KOHTPOJILHOI'O Cpe3a

Ne 3a0anusn \
eapuanm 1 2 3 4 5

1 -1 132 x* —2x3+4cosx+C 15 y=2x+C

2 1 321 * +7 —3sinx+C 12 y=—6x+C
5 2

3 4 132 Sxt x> 2 c 3 y:_3x2+C
e

4 -9 213 X X 2 = 2%2
e -4 y=2x"+C

5 -5 132 3x* x° -2 —x°
_2_+X8—_3_+C y=-X"+2x+C

6 1 123 3x5 2 1 | y=2x*-3x+C

T

5. KOHTPOJBHO-U3MEPUTEJIbLHLIE MATEPHAJIbI IS HTOTOBOM ATTECTAIIMH IO
V4eOHOW TUCIMILIHHE

Cocras:
1. ITacnopt
2. 3aa"ue 11 DK3aMEHYIOIIETOCS
3. [TakeT 151 aK3aMeHaTopa
3.1. YcnoBus
3.2. Kputepuu otieHKH
4. TekcT pacyeTHBIX 3aJaHUi ISl TPOMEKYTOYHOM aTTecTaluu

1. ITACIIOPT

Matepuan npenHa3HauYeH JJ1s1 KOHTPOJISI U OLEHKH PE3YJIHTATOB OCBOEHUS yU4eOHOM
nucuuiuinabl «Matematukay 1o crenrabHocT CITIO 26.02.03 Cyoosoorcoenue

2. 3AJAHUE TS OK3AMEHVYIOIIETOCA

2.1. YCJIOBUA
®dopmoii arTecTalMy MO AUCUUIUIMHE SIBISIETCS  9Kk3ameHn. VIToroMm skzamena
SIBIISIETCSl OILICHKA 3HAHWW M YMEHMI 00yJaIoIerocs: 1o NMATHOAUTBHOM IIKase.
Ok3ameH IPOBOAUTCS B (hopMe BHITIOJIHEHUS 3a/1aHuil Ha 0aze ydmInIia.
Ycii0Busi NpoBeieHUs IK3AMEHA
OK3ameHn TPOBOJIUTCS IO FPYIIIAM.
3amaHus IpeaycMaTpUBAIOT OJJHOBPEMEHHYIO IIPOBEPKY  YCBOCHHBIX 3HAHUH U
OCBOEHHBIX YMEHHUH TI0 BCEM T€MaM MPOrPaMMBI.
Bpemsi, 0TBOAMMOE HA MOATOTOBKY K 0TBeTY — 40 MUHYT.
OOopynoBanme: Oymara, pydka, BApUaHT 33JaHUsl.
B koMruiekTe  3K3aMEHAIIMOHHBIX MAaTepHUajoB IpPEACTaBIICHbBI
TEOPETUYECKUX BOMPOCOB U 3314 M0 AUCHUTIIHHE.

nepeyeHb
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DK3aMeH OpHEHTHpPOBAH Ha MHCBMEHHO - YCTHYIO (opMy MpoBeAeHUS,
KOTOpasi BKJIOYAET YCTHBIE OTBEThl HAa TEOPETUYECKUE BOIPOCH Ouiiera
NMCbMEHHOE PEIICHUE 3a/1a4.

2.2. KPUTEPUU OLIEHKU

YpoBeHb MOATOTOBKM KypcaHTa oOIleHuUBaeTcss B Oamnax: 5 (omiuuHo), 4
(xopoti10), 3 (yA0OBIAETBOPUTENBHO), 2 (HEYIOBJIETBOPUTEIIHHO).

DK3aMEHAIIMOHHAsl  OLIGHKAa  SBIISETCS  OMNpEAENsIoNniel  He3aBHUCHMO  OT
MOJTyYEHHBIX B CEMECTPE OIEHOK TEKYIIETO KOHTPOJIS.

OTBeT AK3aMEHYEMOTO OIICHUBACTCSA C YYETOM TOYHOCTH IMOHWMAHHUS CYIIECTBA
BOTIPOCA, CTETICHH TIOJTHOTHI €T0 PACKPHITHSI, 3HAHUS OCHOBHBIX MOHITHA U METOJIOB,
a TaK)Ke YMEHHUM MPUMEHSTh 3TU METO/Ibl TP PEIICHUU 3a]]a4H.

OrneHka «OTJIMYHO» BBICTABIAECTCS B TOM Cliyyae, KOrjla B OTBETE IOJHO U
BEPHO PAaCKPBITO OCHOBHOE COJIEpKAHUE BOIPOCa, COOIIOJIEHA JIOTUYECKas
MOCJIEIOBATEIHLHOCTD 3JIEMEHTOB OTBETA; MPABHJIBHO BHITIOJIHEHO PEIICHUE 33/1a4H.

O1eHKa «XOpOIIO» BBHICTABJISETCS B TOM CJy4yae, KOTJla B OTBETE COJICPKUTCA
BEPHOC OCBEIICHWE TEMBbI BOIMPOCA, HO OTCYTCTBYET IIOJHOTA €r0 PaCKPBITHSI;
COOJTIO/IEHA JIOTHKA M3JI0XKEHHS, PEIICHNE 3a]]a4l COIEPKUT HETOYHOCTH.

OreHKa «yJ0BJIETBOPUTEIBLHO» BHICTABJISCTCS B TOM CJydae, KOTJa B OTBETE
MPUBEACHBI  OTACIBbHBIC HECHCTCMATH3UPOBAHHBIC  ITOJOXKEHHUSA, OTCYTCTBYET
KOHKPETH3AIUS WIH YaCTUIHO MPUBEICHBI OTACIBHBIC DIIEMEHTHI PEIICHUS 3a/1a4H.

OreHKa «HEYA0BJIETBOPUTEIbHO» BBHICTABIISETCS B TOM CiIy4ae, KOTJa CTYACHT
JEMOHCTPUPYET HUBKUUA YpOBEHb OCBOCHMsI Y4Y€OHOW TMpOrpaMMmbl, B OTBETE
OTCYTCTBYET JIOTHKA U3JI0KECHHSI, OTCYTCTBYET PEIICHUE 3aauH.

3. TEKCT 3AJJAHU ITPOMEXYTOUYHOM ATTECTALIMN

3.1. [lepeuenb TeOpETUUECKHX 3aTaHNHN K IK3aMEHAIIMOHHBIM OMIIeTaM
1. Ilpenen ¢pynkuuu B Touke. CBoicTBa npenenoB. OCHOBHBIE TEOPEMBI O
npeaeax.
2. TlpowusBoanas (yHKIIH. I'eomerpruecknii CMBICII  TPOU3BOJHOM.
MexaHU4EeCKU CMBICIT IPOU3BOIHOM.
Ta6nuna npousBoanbiX. [IpaBuna muddepennrpoBanus.
[Tonsitue cnoxxuoit pynkuuu. [TpousBoanast c1oxxkHON PyHKIMU.
IIpon3BoaHbIE BBICIIUX NOPSIAKOB. DU3UUECKUN CMBICII BTOPOM IPOU3BOIHOM.
ITepBooOpasnas. Heonpenenennplii naTerpan. CBoOMCTBa HEONPEACICHHBIX
uHTerpasioB. Tabnuia HeonpeaeNTeHHbIX HHTETPaJIOB.
7. OCHOBHBIE  METOJABl  MHTETPUPOBAHMSL. Meron  HENmoCpeACTBEHHOTO
WHTEIPUPOBAHUS.
Omnpenenennplil naTErpai. CBOMCTBA ONPEAEIEHHOIO HHTETpaa.
9. Meronbl BBIYHCIEHUSI oOlpenencHHoro uHTerpaita. ®opmyna HproToHa-
JleiiOHua.
10. ®usnueckuii U reoOMETPUUECKUI CMBICI ONIPEAEIIEHHOT0 UHTErpaa.
11.TlpuMeHeHue OMpeeIeHHOTO WHTErpaia K peuieHuio (pu3nueckux 3aaad.
Brruuciienve nyty npomMaeHHOTO TOYKOM.

ook w

oo
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12.TlpumMeHeHue onpeAeICHHOTO HHTETPalia K PEIICHUIO TeOMETPUYECKUX 3a/1ad.

13.Tlonstue nuddepenumanbHoro ypaBHeHus. OOliee W YacTHOE peIICHUE
g depeHIaTbHOTO YPaBHEHHUS.

14. TuddepennmanbHble ypaBHEHHSI C pa3ACSIONIMMUCS IEPEMEHHBIMHU.

15.JIuneitnsie nud dhepeHmranbupie ypaBHeHUS 1 mopsiaka.

16.JIunelinbie  ogHOpoaHBIe A depeHInaIbHble YpaBHCHHS 2 TOpsSIKa ¢
MOCTOSTHHBIMU KO3 (HUITEHTAMH.

3.2. TekcT pacueTHBIX 3aJJaHUM K IK3aMECHAIITMOHHBIM OHjIeTaM

2

i X —=3X" +1

1. Beruneaurs npegen M2 22 7=
x—3 X+1

4 2
2. lana pynxuus y =X —4X" —8 . VcraHoBUTE COOTBETCTBUE MEKIY
MPOU3BOIHBIMU (DYHKIIMY B COOTBETCTBYIOIIUX TOUKAX U UX 3HAUCHUSIMU:

1) ¥/ (-1) -4
2) ¥'(0) ]g
3) »' (1)
3. Beruncnute npou3BogHY0O QYHKINU Y = X° -COSX
SIN X

4. BbIYMCIIUT MPOU3BOJHYIO QYHKIMA ) =

e

5. YCTaHOBUTH COOTBETCTBUE MEXY (DYHKLIMSAMU U UX IPOU3BOIHBIMHU:

Df(X)=x+2+¢€" T ) =1+e"
2) [(x)=2x+¢" 7 (x) =1+ 2¢"
3) f(x) = x+2¢" Tfl(x)=2+¢"

6. Touka ABIKETCS IPAMOIMHEIHO 110 3akoHy S(t) =3t® +8t—2. Haiiti ckopocTb
TOYKH B MOMEHT BpeMeHH t = 1 c.

7. Haittu yrioBoii koahpuimeHT kacareabHol K rpaduky GyHKIUu
y= 7 —2x—3x% B Touke X, =1.

8. Haiitu npousBoaHyto GyHKIME Y = COS(7X —3)

9. Haitru Y (1) mnst Gynxuun  Y(X) = A -2 +4

10. BeIuucauTh onpeieeHHbINH HHTEerpa J- (2x —5x*)dx
S|

11. CxopocTh MaTepuaIbHON TOUKH, IBUKYIIEICS MPSIMOJIIMHEITHO, paBHA
V(t) = 2t +t° . BEIYUCAUTH MyTh, IPOMIEHHBIN TOUYKOH 3a IEPBYIO CEKYHIY.
12. K kakomy BHUly B pe3yJIbTaTe MOJACTAaHOBKM  t=4X+5 mpuBOIUTCS UHTErpaj

J‘dx
J4x+5
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13. 3anucars popmyy ¥
JUTSI BBIYMCIICHUSA
KPHUBOJIMHEWHOM TpPaIleuN ;

y:J;Jrl

x=4 x=9

6

14. Vicrionb3yst CBOMCTBO OIPEIEIEHHOIO HHTErpajia, HHTErpa .[(XZ +3€e")dx

MOJXHO IIPUBCCTU K BUAY ...

4 6 6 6
1) I x2dx + jBeX dx 3) [ %%dx +3 _[ e*dx
2 4 9 2
6 2
2) 3! (x* +€*)dx 4) [(x? +3¢")dx
é
15. Petnts auddepenuuansuoe ypapuenne 3 —8y +16y =0

16. Pemuts muddepenimansuoe ypapaenue y' —3y +2y =0
17. Pemuts quddepennuansuoe ypapaenue Y —2y' +5y =0

18. Peruts nuddepenimanbHoe ypaBHEHHE y' —Bx=0

6. Kpurepuu onieHuBaHus

Kputepyu ouneHKH nucbMeHHOH pPadoThl (NMPaAKTU4eCKOH, BHeAyIMTOPHOMH
CaMOCTOAATEe/IbHON padorbl) IIpu omeHke B NEepBYyI0 oOuepelb YUYUTHIBAKOTCS
MTOKA3aHHBIC YYaIllUMHCS 3HAHWS U yMeHHs. OLIEHKa 3aBUCHUT TAK)KE OT HAJIUYMUS U
XapakTepa TMOrPEHIHOCTEH, MOMYIIEHHbIX YydamuMmucsa. Cpeau mOrpemHocTen
BBIJICIISIFOTCS. OIMOKM M HeAoueThl. llorpemHocts cuutaercd OmMOKOM, €clu OHa
CBHUJIETEIIBCTBYET O TOM, YTO YYalIUMKCAd HE OBJIAJIE]l OCHOBHBIMM 3HAHUAMH U
YMEHUSIMH, YKa3aHHbIMM B MporpamMMme ydeOHOM aucuuiuimHbel. K Hemoderam
OTHOCSITCS IIOIPEIIHOCTH, CBUIETEIBCTBYIOIIME O HEIOCTaTOYHO IIOJHOM WU
HEJ0CTAaTOYHO MPOYHOM YCBOCHMM OCHOBHBIX 3HAHUM M yMEHUI UM 00 OTCYTCTBHUH
3HAHUW, HE CUHUTAIOIIMXCSI B TMporpaMMe OCHOBHbIMU. Hegoueramu Takxke
CUMTAIOTCS: IOTPEIIHOCTH, KOTOpPbIE HE TMPHUBEIM K MCKLKEHUIO CMBbICIIA
MOJIYYCHHOTO y4YaluMCsl 3aJaHusl WKW CIocoba €ro BBIMOJTHEHUS; HEaKKypaTHas
3aIMCh; HEOPEKHOE BHIMOIHEHNUE YEPTEXKA.

I'panuna mexnay ommOKaMu W HENOYETaMH SIBIISIETCA B HEKOTOPOW CTENEHU
ycioBHOU. [lpyu ogHMX O0OCTOSTENBCTBAX MAOMYIICHHAs YYallMMHCS MOTPEUIHOCTb
MOKET paccMaTpuBaThCs MpenojaBaTesieM Kak OIIMOKa, B JPYroe BpeMsi U Mpu
JIPYTUX 00CTOATENbCTBAX - KaK HEI0YeT.

Pemenue 3amaum cuurtaercs O€3ynpeuHbIM, €ClIM MPaBUJIBLHO BBIOPAH CIOCOO
pelIeHUsI, caMO PEIICHUE COMPOBOXKIAETCS HEOOXOIUMBIMU OOBSICHEHUSIMU, BEPHO
BBITIOJIHEHBI HY>KHBIE BBIYHMCIICHUS M TMpPeoOpa3oBaHUs, MOJYyYE€H BEpPHBIA OTBET,
IIOCJIEA0BATEIBHO M aKKYPAaTHO 32 IIMCAHO PEIICHUE.

OreHka OTBETa y4yalierocsi IpOBOAUTCS MO MATUOAIITBHON CHCTEME.

41



Kpurepum ommbdox

Bun HNmMmeronimecs HeA04YeThI
OINOKHU
['pyGas Hesnanue ydamumucs Gopmyi, mpaBujl, OCHOBHBIX CBOMCTB, TEOPEM U
omunoOKa HEYMEHUE MX IPUMEHATH, HE3HAHWE IPUEMOB pEIICHUs 3ajaad,

pacCMaTpuBacMbIX B y‘I€6HI>IX pasaciax JUCHUILIIMHBI, a TaKiKe
BBIYHCIIMTCIIBHBIC OHIH6KI/I, €CJIA OHH HE SBIISIFOTCS OIMCKOMN

HerpybOas | [loTepss KOpHS WIM COXpaHEHHWE B OTBETE IOCTOPOHHETO KOPHS;
omuoKa otOpachiBaHue 0€3 00BSICHEHU OJTHOTO U3 HUX U PAaBHO3HAYHBIC UM

HGI[O‘-IGT HepaHI/IOHaHBHOG peHICHUC, OIIMCKH, HCAOCTATOYHOCTDb UJIN OTCYTCTBHUC

MOSICHEHUH, 00OCHOBAHUM B PEIICHUSIX

Ouenka MMCbMEHHOMH padoThbI (mpaKkTHYeCcKOoM, BHEAYIMTOPHOM
CaMOCTOAATE/IbHON padoThI)

Ouenka ypoBHs
MOATOTOBKH

HNmerommiics pe3yabTar

«5»

PaboTa BbINONIHEHA MOJHOCTHIO; B JIOTHUECKUX PACCYXACHUAX U
00OCHOBaHUU pEIIEHUsI HET MPOOE JIOB U OMHMOOK; B PEIICHUH
HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHAa OJHA HETOYHOCTb,
ONKCKA, HE SBIAIOIIAACA CIEACTBUEM HE3HaHWs  WIU
HEMMOHMMAaHUs1 yueOHOTO MaTepuaa)

«4y

PaGora BbITIOJHEHAa MOJMHOCTBIO, HO OOOCHOBAHHS IIIaroB
pEIICHUsT HEIOCTAaTOYHBI; JOMYCTHMa OJIHA-ABE HErpyoOble
OIMOKH WJTU JABA-TPU HEJ0YETa

«3»

Homymiensl  Oojiee  onHOM oOmMOKKM WM Oojiee  JIBYX-Tpex
HEJIOUYECTOB B BBIKJIQAKAX, uYepTekax WM rpadukax, HO
ydaluiics BiajgeeT 00s3aTeIbHBIMM YMEHUSIMH IO y4eOHOM
JTUACIUATUINHE

«2»

JlomymieHsl  CyIIECTBEHHBIC  OMIMOKH, TIOKA3aBIIME, YTO
yyaluiics He BiajeeT 00s3aTeIbHBIMM YMEHHUSIMU 10 YueOHOMH
JTUCUUIUIMHE B TMOJHOM Mepe; paboTa TMoOKazajga IMOJHOE
OTCYTCTBHE y YyYaIlleToCsl 00s3aTeIbHBIX 3HAHUW U YMEHUMN WUJIH
3HAUMTEIbHAS 9aCTh PAOOTHI BBHITIOJIHEHA HE CAMOCTOSITEIILHO.
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KpuTepun onieHKH yCTHOTO OTBETA

N | OuenuBaemble MeToapbl I'paHnyHbIe KPUTEPUH OLIEHKHU

n/n HaBBbIKH OIICHKH

OTJIMYHO HEYy0BJIETBOPH
TeJIbHO
1. | Otnomenne k | HaGmronenue Bce 3ananus B otBenennoe
pabote Mpeno/iaBaTelis, | BHIIOJIHEHBI B BpeMsI 3a/laHUE HE

IPOCMOTP OTBEJICHHOE BpEMs, | BBITIOJIHEHO,

BBITIOJTHEHHBIX HE cojiepkat bosee | mokazaHo

3aJlaHuI JIBYX HEJ0YETOB Oe3paziandue K
BBITIOJTHEHHUIO
paboThI U ee
pe3yibTaTam.
BrinosnineHo MeHee
MIOJIOBUHBI
PEAYCMOTPEHHOTO
3aJlaHus

2. | Cnoco6nocts | [Ipocmotp be3s 3aTtpynHenun [Ipu BeruncneHUsAX
BBITIOJTHSITh BBITIOJTHSIEMOTO | BBITIOJIHSIOTCS JOIYCKaI0TCS
BBIYUCITICHUS 3aaHus BBIUHCIICHHUS, rpyObI€ OIINOKH,

IPUMEHSIFOTCS HECIIOCOOHOCTh

HEO0OXOINMBbIC BBITIOJTHSATH

dbopMyibI pOCTEUIINE
apupMeTUIeCcKue
JEUCTBUS

3. | YmMmeHue HaOmronenue bes HecmiocoOHOCTE
WCIOJIb30BaTh | MPEMNoJaBaTesis, | JOTOJHUTEIbHBIX | UCIOJB30BATh
paHee MIPOCMOTP yKa3aHu 3HaHUS, paHEe
MOJTyYCHHBIC MPEACTABICHHBIX | UCIIOJIb3YIOTCS TIOJTyYEHHBIC TIPH
3HAHUS U MaTepUajoB YMEHUS ¥ HaBBIKH, | U3yUYEeHUU
HABBIKU IS MOJTyYEHHBIE TIPH JUCITUTUTAHBI
pelieHus 3a1a4y U3YYEHUU “Maremarnka’”

JUCTUTUTAHBI
"Marematuka"

4. | Odopmrnenue | [Ipocmotp Pabota odhopmiena | PaGora opopmiena
JIUCTA YCTHOTO | BBITTOJIHEHHBIX aKKypaTHo, KpaiiHe HeOpeKHO,
omnpoca 3aJlaHU, xoportmas rpaduka, | BCIEICTBHUE 3TOTO

HEO0OXO0TMMBIX MaTeMaTHYeCKH HET BO3MOKHOCTH
MaTeMaTHYeCKHUX | FPaMOTHO, IPOBEPUTH
COTJIaCHO HEOOXOTUMBIC
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BBIKJIAZIOK TpeOOBaHUSIM 10 3aluCU

JTVCLIMTUIVHE.

YpoBeHb CoOecenoBanre | I'pamoTHBIE U JemoHcTpupyercs

YCBOCHMUS YETKWE OTBETHl HA | HE3HAHUE

y4eOHOTO ITOCTaBJICHHBIC JTUCHUTLTUHBIL, IPU

Marepuana BOITPOCHI, OTBETax MOKa3aH
UCITOJIb30BAaHUE Y3KUH Kpyro3op,
poeCCHOHAILHON | OTpaHUYEHHBIH
JIEKCUKH, CJIOBAPHBIN 3a11ac,
CHOCOOHOCTh HEYMEHUE BIIAJICTh

000CHOBATH CBOIO
TOYKY 3pCHUS

npodecCuoHAIbHON
JIEKCUKOM
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