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1. ITosicHUTEJbHAA 3aNHCKA

1.1 ObsacTh NpUMeHeHHSA

®oH/ OICHOYHBIX CPEJACTB JHUCHHUIUIMH COCTAaBJICH B COOTBETCTBHH C {DeaepabHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIBHBIM CTAaHAAPTOM MPOPECCHOHATBHOTO 00pa30BaHUs M0 HAPABICHHUIO
nmoAroToBKH (crenuanbHOCcTH): 26.02.03 CynoBoXkaeHHeE.

MecTto AUCHUIUIMHBI B CTPYKTYpE MpOrpamMMbl MOATOTOBKM CHEIMAIKMCTOB CPETHEro 3BEHA:
JTUCIUIIIIMHA OTHOCHTCS K IMKJIYy MAaTeMaTHYeCKUX M OOIIMX €eCTECTBEHHOHAYYHBIX JAWCITUILUIMH
(EH.O1).

1.2 llesn u 3aaa44 JUCHMIJIMHBI

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYAEHT J0JI2KeH YMETh:

1. pemath npocTeie qudhepeHITnaTbHbIC YPaBHEHUS,

2. IPUMEHSATH OCHOBHBIC YUCIICHHBIC METO/IBI JIJISl PEIICHHS MPUKIIATHBIX 3a/1a4.

B pesynbpTaTe 0CBOCHMSI TUCIMIUIUHBI CTYAEHT J10JI2KeH 3HATh:

1. OCHOBHBIC ITOHITUS M METOJIBI MATEMATUYCCKOI0 aHAJIN3a;

2. OCHOBBI TCOPUH BEPOSITHOCTEH U MaTEeMaTUYECKOW CTAaTUCTUKH,

3. ocHOBHI TeopuH MU GepeHITNATBHBIX YPaBHEHUN

1.3 TpebdoBanus K pe3ybTaTaM O0CBOEHUS AU CHUIIMHBI

[Ipouiecc wm3yuyeHus AUCIUIUIMHBI HampaBieH Ha (OPMHUPOBAHHE W Pa3BUTHUE Yy CTYJICHTA
CJIEYIOIINX KOMITETCHIIUH:

OK 01. | Beibupatp  cmocoObl  pemieHHs  3aAad  NPOPECCHOHANBHOW  JIEATEIbHOCTH,
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM.

OK 02. | Mcnonb30BaTh COBPEMEHHBIE CpPEICTBA IOMCKA, AaHalu3a M  HMHTEpIpeTaluu
uHbpopManMd W WHPOPMALMOHHBIE TEXHOJOTUU JUIsL  BBINOJHEHUS  3ajad
1poecCUOHAILHOMN 1€ TEIbHOCTH.

OK 03. | [InanupoBaThb U peaau30BBIBATH COOCTBEHHOE MpO(ecCHOHATbHOE W JMYHOCTHOE
pa3BUTHE, MPEINPUHUMATENbCKYIO JESITeIbHOCTh B HpodeccHoHaIbHON  cdepe,
UCIOJIb30BaTh 3HAHHUA MO (UHAHCOBOW TIPAMOTHOCTH B PAa3iIMYHBIX KU3HEHHBIX
CUTYyallUsX.

OK 04. | DddexTuBHO B3aUMOIEHCTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaH/E.

OK 05. | OcymecTBiIATh YCTHYIO M NMHUCBMEHHYIO KOMMYHHUKAIMIO Ha TOCYJAapCTBEHHOM SA3BIKE
Poccuiickoit ®enepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIbHOTO W KYJBTYPHOTO
KOHTEKCTA.

OK 06. | ITposiBISATE Tpa’kIaHCKO-NIATPUOTUYECKYIO MO3HUIHMI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX OOILIEUEIIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHM3AIMM  MEKHAIUOHAIBHBIX W MEXPEIUTHO3HbIX  OTHOLICHMH,
IIPUMEHSITh CTaHAAPTHl AHTUKOPPYNLIHOHHOTO MTOBEACHHUS.

OK 07. | ConelicTBOBaTh COXpPAaHEHHUIO OKPYXAlOIIEH Cpelbl, pecypcocOepeKeHUI0, MPUMEHSITh
3HaHUS 00 M3MEHEHUM KJIMMaTa, IPUHIHUIBI OEpPEKIUBOTO MPOU3BOJICTBA, FPPEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYyaIUSIX.

OK 09. | [Tonp3oBatbess  mpoecCHOHANBHOW — JTIOKYMEHTalueil Ha  TOCYAapCTBEHHOM |
WHOCTPAHHOM SI3bIKaX.

[IK 1.1. | IInanupoBaTh M OCYWIECTBJISATH IEPEXOJ B TOUKY HA3HAYECHMs], OIPEAEIATh
MECTONOJI0XKEHUE CY/IHA.

I1K 1.3. | OkcmryatupoBarh Cy10BbI€ SHEPTETUUECKUE YCTAHOBKH

[1K 3.1. | [InanupoBath u obecrieunBaTh 0€30MACHYIO MOTPY3KY, pa3MelIeHNne, KpeIIeHne Ipy3a U
YXOJ 3a HUM B T€UEHHE peiica U BBITPY3KH.

[1IK 4.1. | OnenuBats 3pPEKTUBHOCTD U KAUECTBO PAOOTHI Cy/IHA.

[IK 4.2. | HaxoguTh ONTUMaJIbHBIE BapHaHTbl IUIAHUPOBAHMS peica CydHA, TEXHUKO-
HSKOHOMHUYECKUX XAPAKTEPUCTHUK IKCILUTyaTalluy Cy/IHA.
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OcHOBHBIMU (hOpMaMHM MPOBEACHUS TEKYLIET0 KOHTPOJIS 3HAHUN Ha 3aHATUSX TEOPETUYECKOTO
00y4eHHUs ABISAIOTCS YCTHBIM OIIPOC, MUCbMEHHOE BHIMOJIHEHUE 3a/1aHUI, peIlIeHUE TECTOB, BBIOJIHEHHUE

MPAaKTUYECKUX padoT.

2. IMacmopT
(ponna oneHoyHbIX cpeacts no gucuuminie MATEMATHUKA
No Kontponupyemsie Pe3ynprarel 00y4eHus HanmenoBanne
i paszmernsl (TeMBr) OILIEHOYHOTO CPEACTBA
JUCIMTLTMHBI OCBOCHHBIE YMEHUS YCBOEHHBIC 3HAHUS

1 Pazgen 1. Bbruncnars npezesnst 3HaHHEe OCHOBHBIX IIpaxkTnyeckue
Tema 1.1 (hYHKIIMK B TOYKE U B METO/IOB paboter Ne 1-3.
JAuddepenunansHoe u 06EeCKOHEUHOCTH, MaTeMaTU4eCKOIro Tectsr Nel-2.
HHTerpajbHoe MPOU3BOJIHYIO QYHKINU 1 aHanu3a, oNpeseleHue CaMocTosITeNnbHbIE
HCYHCJICHHe CJIOKHOH (DyHKIIHH, npezaena GyHKIny, pabotsr Ne 1-4

HEOoIlpeeNICHHbIE U (opMynHpOBKa IpaBHII

oTIpenieIeHHbIE HHTETPAJIBI, muddepeHIrpOBaHS,

penIats NpUKIAIHbIE 33/1a9n | MepeYrcICHUE
TIPOU3BOIHBIX
OCHOBHBIX
3JIEMEHTAPHBIX
GhyHKUIHH,
(bopMyITHpPOBKH
TeOMETPUUECKOro U
(U3HYECKOTO CMBICIIa
MIPOU3BOJHOM,
HepevncIeHne
TabJIMYHBIX HHTETPAJIOB,
METO/IOB
HMHTETPUPOBAHMS,
TIPUIIOKCHUS
OIIPEAEICHHOTO
HHTErpaja K
BBIYHCJICHUIO IUIOIIAEH
IUIOCKUX (UTYD

2 Tema 1. 2 [TpumMeHATH pa3nu4HbIe 3HaHUE onpeAeIeHUN [IpaxTnueckue
OOBIKHOBEHHbIE METOBI UL peIICHUS i depeHInanbHbIX pabotsr Ned,5
auppepeHuaIbHbIC nudhepeHIanTbHBIX YpaBHEHUH [IEPBOTO U
YPaBHEHHMS ypaBHEHHH NIEPBOTO U BTOPOT'O TOPSIKA

BTOPOT0 NOPSIJIKA

3 Tema 1.3 Hccnenosath psiabl Ha 3HaHHE OCHOBHBIX IIpakTuueckue

Psabl CXOOUMOCTb, pa3JlaraThb MIOHATUI TEOPUH paboThr Ne6,7.
(hyHKIHS B CTETICHHOH psi, YHUCJIOBBIX U Tect Ne3.
MPUMEHSTD PSIbI B (YHKIIMOHAIBHBIX CamocTosiTensHas
MPUOIIMKEHHBIX PS10B, IPH3HAKOB X pabora Ne5
BBIYMCIICHHUSAX CXOJIIMOCTH.

4 Paszgen 2 Hcnonp3oBaTh 3HaHHEe METOOB [IpakTuueckue
OcHOBHBIE YHCJICHHbIE NpUOIMKEHHBIE METO/IBI MIPUOIIMKEHHOTO pabotsr Ne8,9
MeTO/IbI BBIYUCIICHUS OTIPE/ICTICHHBIX | BBIYUCICHHA

MHTETPaIOB, UMETh ITIOHATHE | OTPEEIICHHBIX
0 MPHUOIMKEHHBIX METOIaX HWHTETPaJIoB, OCHOBHEIE
BBIYHCIICHHS IPOU3BOIHBIX YHCIICHHBIX METO/IaX
peLIeHHs TPUKIAIHBIX
3a1a4
5 Pa3ngen 3 HaxonuTb BeposSTHOCTH B OCHOBHbIE MOHATHS, [MpakTnyeckas pabora
OcHOBBI TEOpPHHT IPOCTENIINX 3a/a4ax, TEOPEMBI U METOIbI Nel0.
BEPOSATHOCTEH U HCIOJIB3YS KIIACCUYECKOE TEOPHH BEPOSTHOCTEH. Tect Ne 4.
MaTeMaTH4eCKOM onpeneneHue BeposTHocTe. | OnpeneneHus CaMocTosITeNnbHbIE
CTATHCTHKH Haxoauts MaTemarnieckoe YHCIIOBBIX pabotsr Ne 6-7
OKHJaHUE, AUCIIEPCHIO, XapaKTEepUCTUK
cpenHee KBapaTHIECKOe JVCKPETHBIX CIIy9aifHBIX
OTKJIOHEHUE CIIy4alHOU BEJINYUH

4




BEJINYUHBI 110 331aHHOMY OCHOBHBIE TIOHATHS U
3aKOHY €€ pacIpeaeIeHus METOJIBI
MaTEMaTHIECKOU
CTaTHCTHKH
6 Ox3aMeH OK3aMeHaIMOHHas
MUCBMEHHas paboTta
Ne Kontpomupyemsie Kon Ortan GpopmupoBanus | HanMeHOBaHHE OIEHOUHOTO CPEACTBA
MOJyJH (TEMBI) KOHTPOIHPYEMO BUJL KOJINYECTBO
JMCIUTUIMHBI KOMITETEHIINU
1 Pa3gen 1. Tema 1.1 OKO9, IIK1.3, MIPOMEKYTOUHBIN IIpaxTudeckue 2BapuaHTa
JuddepenuuaibHoe u IK3.1 pabotsr Ne 1-3. 4 BapmaHTa
HHTerpajbHoe Tectsr Nel-2. 2 BapuaHTa
HCYHCIIeHHe CamocTosTensHbIe
paboter Ne 1-4
2 Temal. 2 OKS5, IIK1.3 MPOMEKYTOUHBIN [IpakTuueckue 2 BapuaHTa
OObIKHOBEHHbIE pabotsr Ned,5
auddepeHnnaNbHbIC
YPaBHEHMsI
3 Tema 1.3 OK 3, OK6 MIPOMEKYTOUHBIN [IpaxTuyeckue 2 BapHaHTa
Psiabl paboTsr Ne6,7. 4 BapuaHTa
Tect Ne3. 6 BapuaHTOB
CamocrosTenpHas
pabora Ne5
4 Paznen 2 OK6, OK4 MIPOMEKYTOUHBIN [IpaxTuyeckue 2 BapHaHTa
OcHOBHbIE YK CIeHHbIE pabotsr Ne8,9
MeTO/bl
5 Pa3zpnen 3 OK7 MPOMEKYTOUHBIN [IpakTnyeckas 2 BapuaHTa
OcHoBBI TEOpUH pabora Nel0. 4 BapuaHTa
BEpPOAAITHOCTEH 1 Tect Ne 4. 4 BapuaHTa
MaTeMATHYeCKOM CamocrodTenbHbIe
CTATHCTHKHA pabotst Ne 6-7
6 DKk3aMeH OK1, OK2, OK3, HTOTOBBIN 35 BapuaHTOB
OK4

1. Tema: IlIpouzsoonas u ee zeomempuyeckuit cmoica. Illpumenenue npouszeoonoi

3.TecToBBIil KOHTPOJIb

1. Hpe):[en OTHOIICHU: MpUpAIICHUS Q)YHKHI/II/I B TOYKC X K IMPUPALNICHUIO apr'yMCEHTA, KOTa MOCJICAHEC
CTPEMUTCA K HYJIFO HA3BIBACTCA

a) MPOU3BOJIHON (PyHKIIHU
0) HeoIpeIeICHHBIM HHTETPAIIOM
B) IipeaesioM GyHKIUU
T') IepBOOOpa3HOIt

2. Ecin MaTepruajibHasA TOYKa ABUKCTCA 110 3aKOHY S(t), TO TIEpBas NMpou3BOAHAA OT IIYTH 11O BPEMCHU

€CTh

a) yriaoBoi Ko uueHT
0) ycKOpeHHUe JBUKEHUS

B) CKOPOCThH B JTAHHBIA MOMEHT BPEMEHU
T') HET BEPHOTO OTBETa

3. 'eomeTpuyeckuii CMBICI TPOU3BOIHON COCTOUT B TOM, UTO
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a) OHa paBHa Ipeaeny GyHKIUHA

0) oHa paBHa BCeTJa HYIIO

B) OHa paBHA YIIIOBOMY KOA(h(DHUIIMEHTY KacaTelIbHOU
I') OHa paBHAa MAaKCUMaJIbHOMY 3HAUYE€HUIO (PYHKIIUU

4. MuddepenunpoBanme — 310

a) BBIYMCIICHUE MIpezena

0) BBIYMCIICHUE TIPpUpaAICHUs (DYHKITMH

B) HAXOXKJICHUE TIPOM3BOHON OT JAHHON (PYHKIIHH
I') COCTaBJICHUE YpaBHEHHSI HOPMaIU

. sin x

lim ——=1

5. Ora ¢opMyIa BeIpaxaeT ”

x—>0

A) mepBbIi 3aMeUaTeNIbHBIN TPEIeTT,;

b) nepBoo6paznyro

B) yrioBoit ko3 duiment kacareabHOU
I') MakcuManpbHOMY 3HAYCHUIO (PYHKIIUN

6. YpaBHeHUE KacaTeJIbHOU K IaHHOM JIMHUH B TOUke M HMeeT BUj

a) y-Yo=Y'(x)(x-Xo)
6) y= Y (x)(x-Xo)
B) Y-Yo=X-Xo

r) y=y*x

7. Ilpou3BogHAs TOCTOSTHHOM BEJIMYUHBI PaBHA. ..
a) eIMHUIIC

0) caMOi TTOCTOSTHHOM

B) HE CYIIIECTBYET

T') HYyJIIO

8. HpI/I BBIYHMCIICHUHA HpOPISBOI[HOﬁ MOCTOSIHHBIN MHOXKHUTEIb MOKHO

a) BO3BOJUTH B KBapatT

0) BBIHOCUTH 32 3HaK MPOU3BOTHOU
B) HE MIPUHUMATh BO BHUMAaHHE

T') IPUHATH 32 HYJb

9. YckopeHue npsMOIUHEHHOTO TBM)KEHUS PAaBHO. ..
a) CKOPOCTH OT ITyTH 110 BpEMEHU

0) mepBoii MPOU3BOIHON OT MYTH 110 BPEMEHH

B) BTOPOM MPOU3BOIHOM OT MYTH 1O BpEMEHU

T') HYJIIO

10. ®ynK1uMsa BO3pacTaeT Ha 3aJaHHOM IIPOMEXKYTKE, €CIIH. ..
a) repBasi MPOM3BOAHAS TOJIOKHUTEIbHA

0) BTOpas MPOU3BO/IHAS MOJI0XKUTEIbHA

B) TiepBas MIPOU3BO/IHAS OTPHUIATENbHA

I') IepBasi IPOU3BOAHAS pPaBHA HYJIIO



11. Haiiru: fim X+ 2

Xx—1
2 1
a) He cymecTByeT; 0) 0; B) 3 ;T >

i 1+ x3
12. Haiitu Im %3 1+ 2x2

13. Haiitu fim X
X—>0

a) He cymecTtByer; 0)0;B) co;T)5

2X
. 1
14. Haiitu: fim [1+ (;D

X —> ©
a)e’;6)e;B) 1;1)

15. Haiinure npou3BoaHy0 QyHKINUN y:X3+COSX.
a) Y=3x*—sinx;  6)y=x—sinx; B) Y=3x*+sinx; 1) y=xIn3 +sin x
16. Haitnute nponsBoanyto GyHKImu Y=2X — Sin X.

a) Y= x* - cos X;
6) y'=x? —sin x;
B) =2 - COS X;
r) y'= 1 + cos x

17. Haiigure npousBoanyio GyHkuu y=2" + 1.
a)y=2"-In2;
6) y=x-2"%;
2)(
B) Y= ;
Y In 2
ry=x-2*+1

18. Haiizure nponsBoayio GyHkimu y= -e* + 3x°,
a) y=e*+3x; 6)y=xe*+9x%;  B)Y=-e"+9x*; r)y=-e""+9x%,
19. Haiture npoussoanyio dpynkumn y=e> — In(3x — 5)

3
a)y=2e>- > _
)y’ 3x-5



1

6)y=2e>- — =
) yj 3(3x—5)
3

2X

B)y=€" -
Y 3x-5
2X 1
=t -

Dy 3(3x—5)
20. Bropas npousBoanas y” (X) pynkuuu Y(X)=4 x*-2X uMeeT BU]
a) 3/’ =4,
6)y'=8;
B)Y =6;

r y”:7

2. Tema: Humezpan u e2o npumeHneHue

1.®yukuus F Ha3piBaeTcst mepBooOpa3Hoit s GpyHkimu f Ha HEKOTOPOM MPOMEKYTKE, CCITH IS
BCEX X U3 ATOTO MPOMEXKYTKA CYIIECTBYET IIPOU3BOIHAS F (x), paBuas f(x), T.e. F/(X)Zf(X) 3TO...

a) popmyna HeroTona-JleitOnuma

0) muddepeHnran GyHKIAH

B) nepBooOpasuas st pyukiuu f

T') IPOU3BOJIHAS B TOUKE

2. MHOeCTBO 1IepBOOOpa3HbIX st JaHHOH GyHKImu f(X) HaspBaeres. ..

a) pyHkuuen

0) HeompeaeNeHHBIM HHTETPAIOM

B) TIOCTOSITHHBIM MHOKUTEJIEM

') YaCTHOM IPOU3BOJHON

3. Onepanust HaXOKICHUSI HEONPEACICHHOTO HHTETpajla Ha3bIBACTCH. . .

a) nuddepeHpoBaHueM QyHKIUU

6) npeoOpa3oBaHueM (QyHKIHH

B) MHTETPUPOBAHUEM (PYHKIIUU

') HET BEPHOI'O OTBETA

4. HenocpeICTBEHHOE WHTETPUPOBAHUE, METOJ MOJCTAHOBKM, MHTETPHUPOBAHHME IO YACTIM
3TO...

a) METOBI HAXOXKICHUS TIPOU3BOIHOM

0) MeTO/Ibl UHTErPUPOBAHUS

B) METOJIBI pelieHus 3a1adu Komm

I') BCE OTBETHI BEPHBI

5. Ilpou3BoHast OT HEOIPEAEIIEHHOTO HHTErpajla PaBHa. ..

a) TOJIBIHTETPATbHON QYHKIIUH

0) MOCTOSTHHON MHTETPUPOBAHUS



B) IEPEMEHHON UHTErPUPOBAHMUS

r) mo6oi GyHKIIH

6. Heompenenenuslid MHTETpaj OT anreOpanvyeckoil CyMMBI JBYX WM HECKOJBKUX (YHKUIUH
paBeH. ..

a) IPOU3BEJCHNUIO UHTETPAIOB 3TUX (DYHKIIMI

0) pa3sHOCTH ATUX PYHKITUI

B) aJireOpandecKkoil CyMMe UX UHTErPajioB

') MHTETPaTy YaCTHOTO 3TUX (DYHKIIMA

7. OnpeeieHHbId HHTETPaJl BEIYUCIISIOT 10 popMyIie. ..

a) [ f(x)dx=F(A)-F(B)

6) [ f(x)dx=F(b)-F(a)

> —

B) | f(x)dx=F(a)+F(b)

> C—y

r) | f(x)dx=F(a)

P> —

8. OmpeienieHHbIN UHTETPaJl C OJJUHAKOBBIMU TIPEJICIIAMH PABEH. ..

a) eIUHHIIE

0) 0ECKOHEUYHOCTH

B) HYJIIO

') YKa3aHHOMY Tpeaeny

9. Ilpu mepeMeHe MeCTaMH BEPXHETO W HIDKHETO TPEIeTIOB WHTETPUPOBAHUS OIpeesICHHBIN
UHTErpal...

a) OCTaeTcs MPEeKHUM

0) MEHsIET 3HaK

B) YBEJIMYMBAETCS B J[Ba pasza

T') paBeH HYIIO

10. OnpeneneHHbI MHTETpall UCIIOJIb3YEeTCs IPU BBIYMCICHUH. . .

a) MJIoLAAeH MIOCKUX QUryp

6) 00beMOB TeN BpalleHus

B) MMPONICHHOTO MTyTH

I') BCEX MEPEUYHCICHHBIX 3JIEMEHTOB

11. ®opmyna Herorona-JleitOuuia



a) i f()dt=F(b) - F@a);

0) j‘ f(t)dt=F(a) - F(b);

B) [ ft)dt=F(a)-F(b)+;

a

r) T f (t)dt = F(b) - F () +f

a

12. BeruuciieHne myTH, IpOHIeHHOTO MaTepHaIbHOM TOYKOM, MPOU3BOIUTCS 11O hopMyIIe:

a) S:if(t)dt;
6) S=jf(t)dt;
B) szjf(t)dt;

S =dttj2 f(t)

4
13. Ecnu kpuBOJIMHEHHAs Tpamenus, orpaHuueHHas auHued y = f (x) >0 u npsameiMu Y=0, Xx=a,

X:b, BpamacTcs BOKPYT OCH X, TO 00BeM BpalICHHU BbIYUCIIACTCA 11O (I)OpMy.]'Ie

b

a) \Y; :ﬂJ.yde;
b

0) Y, :ﬂfxzdx;

B) V :njyzdx;
b

r) V =7ZIX2dX;
b

34. Ecmm y=f(X)(f(x)>0), To muomanb KPUBOJMHEHHOW Tpanelu, OTPAHWYEHHOU OTOU

JMHUEH, TByMs TIPSMBIME X=a © X=D u oTpe3kom ocu abcuucc a < X < b, Berancnsercs no popmyie

) S=[f(0dx;
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0) S =i f(x)dx;

b

B)  S=[f(qdx;

r) S=f(x)jdx

35. VkaxuTe nepBoodpasuyro gpyukuun f (X) =3x* —sin X

a) F(x)=x%—-cosx;
X2

0) F(x):7—sin X;

B) F(X)=x*+cosX;

T) F(xX) =2 —cosXx

2
16.0npeneneHHbIi HHTErpa I4X3dx paBeH
1

a) 36, 0)17; B)16; )15
17.I1n0Mmas KPUBOIMHEHHO! TpAIleLiy, OPAaHHYeHHOM IMHIsIME Y=4 — X%, y=0 ompenensercs

HHTETrpajioM
a) [(4-x")dx:6) [(4—x*)dx;B) [(4—x")dx;r) [(4-x")dx

dx
V3X+2

18. B pesynbrare moacraHoBku t = 3X + 2 wHTErpan .[ MIPUBOJUTCS K BUAY

dx 1. dt dt dt
a) |[—=; 0) =|—=:; B)3|—=: 1) |—F=
)Iﬁ )sjﬁ )Iﬁ )Iﬁ
3
19.0mnpeneneHHbIi HHTErpa _[ 3xdx paBeH
2

a)19;6)18 ; B)35; 1) 27

20. MHOXecTBO BCEX MepBOOOPaA3HBIX GyHKIIII y=5  x* AMeeT BH]I

a) x>; 6)5x°+C ;B) X°+C ;1) 5x*+C
3.Tema: Obviknogennvle Jupgepenyuanvusvie ypagnenus

1. ypaBHeHI/IC, CBA3BIBAOIICC TICPEMCHHYIO, HCKOMYHIO (pYHKI_II/IIO, €€ IMPOU3BOAHYIO (I/IHI/I

muddepennman aprymenta u auddeperunan GyHKII) Ha3bIBaCTCS
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a) JuddepennmranbHpIM

0) HNHTerpanbHbIM
B) Jlorapudmuueckum
r) ITokazaTenbHbIM

2. O0uMm pemenneM auddepeHnnanbHOr0 ypaBHEHHsI IEPBOTO MOPSIIKA Ha3bIBACTCS (DYHKITHS:
a) y=¢(x,C)

0) y=o(X)

B) y =Ng(x)

) y=C’(x)

3. HactHbIM penieHneM ypaBHeHus F(X,y,y") =0 Ha3bIBaeTCA peLICHHUE:

a)  y=0(xCp)

0) y=o(X)

B)  yY=Cop(x)

1) y=Cep(x*)

4. Ecmu nuddepeHInanbsHoe YPaBHEHHE COACPKUT MPOU3BOIHYIO WU AU(dEpeHIINAT HE BhIIIS

BTOPOTI'O MOopAJAKa, TO OHO HA3BIBACTCA:

a) JuddeperunanbHbIM ypaBHEHHEM BTOPOTO MOPSIIKA

0) JuddepeHunanbHbIM ypaBHEHHEM IIEPBOTO MOPsAKa

B) JudpdepeHunanbHbIM ypaBHEHUEM TPETHEr0 MOpsIKa
r) Her BepHoro orBera

5. O0mumM pemteHneM u¢hepeHIHalIbHOT0 YpaBHEHHs BTOPOT0 MOPsIIKa Ha3bIBaeTCsl (PyHKIMS:

6. Xapakrepuctuieckoe ypaBHeHHe audepeHnnansHoro y” —5y’ +6y =0 umeer BUJ
a) -5k+6=0

6) k?-5k+6=0

B) k+6=0

r) k?-5k=0

7. Meton perrenus nanHoro ypasaenus g(y)dy+f(x)dx=0...

a) METO/JI pa3/ieieHus] TEPEMEHHBIX

0) MeTo/1 C MOCTOSSHHBIMU KO3 (UIIEHTaMH;

B) METO]I TapaMeTPOB;

') METOJl COCTABIIEHUS XapaKTEPUCTUUECKOTO YPaBHEHHUS
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8. Muddepenrmansaoe ypaBHenue C0S ydX—x°dy =0 B pesynpTaTe pasaeneHHs MepeMEHHBIX

CBOAMTBCS K YPABHEHUIO

a) cos ydx = x’dy; 6)d_)2(=d_32/; B)%: dSZ’ T COSE/dX:
x*  cos"y X cosy X

dy

9.06muM pemeHueM auddepeHImanbHOr0 ypaBHEHUS HA3bIBACTCS . . .

a) UHTErpaj, CoAepKaluil IPOU3BOJIbHYIO OCTOSIHHYIO C

0) uHTerpa, cojepKali KOHKpeTHoe 3HaueHue C

B) 3HAUEHUE ONPEEIIEHHOr0 NHTErpajia

') MHTETpaibHas TUHUSA TU(HEepeHINATBHOTO YPaBHEHUS

10. YactHbIM pemieHueM JudGepeHIMaabHOro ypaBHEHUS Ha3bIBaeTCs . ..

a) HHTerpaj, coJepxaluil KOHKpeTHoe 3HaueHue C

0) uHTEerpa, coepKalifii Mpou3BoJIbHYIO NOCTOSHHYIO C

B) 3HAUECHUE ONPEEIIEHHOr0 UHTErpajia

I') MHTErpaibHas JTMHUA 1u(pHepeHInaIbHOTO ypaBHEHUS

11. JIst HaX0KA€HHsI YaCTHOTO pelIeHus TupPpepeHInaTIbHOT0 ypaBHEH!sI, HEOOXOAUMO ...

a) 3HaHUE HAYaJIbHBIX YCIOBUH;

0) 3HaHME IPEEIOB HHTETPUPOBAHUS

B) 3HaHHE METOJIOB perIeHus TuddepeHIaTbHbIX YpaBHEHUI

T') 3HaHUE METO/I0B UHTETPUPOBAHUS

12. IuddepennmansHoe ypaBHEHUE BUIA \'% +P(X)=Q(X) Ha3piBaetcs ...

a) TUHEHHBIM

0) KBaJpaTHBHIM

B) apaMETPUUYECKUM

') ypaBHEHHUEM C OJIHOM MepeMeHHON

13. YpaBuenue Buia Y”+PY/+QY:F(X) Ha3bIBAeTCA ...

a) JIMHEWHBIM YpaBHEHHEM BTOPOTO MOPsAKa C MOCTOSIHHBIMU KO3 duiimenTamu

0) mapaMeTprUUECKHM ypaBHEHHEM BTOPOTO MOPSA/IKA C MOCTOSIHHBIMU KO3 PHLIEeHTaMH

B) OJTHOPO/IHBIM YPaBHEHHEM BTOPOTO TTOPSIKA

) OMKBa/IpaTHBIM ypaBHEHHEM

14. O6muit BUJ peleHus ypaBHEHUs y/ /+p)/+qy=0 IIPU YCJIOBHUHM K1, Ko — JIEHCTBUTENBHBIE KOPHU
XapaKTEPUCTUYECKOTO YPaBHEHHUS. . .

a) y:C19k1X + Czekgx

6) y=C1ek1X

B) y= Czekzx

r) y=C1+C;
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dy

15. IuddepenunansHoe ypaBHEHHE =2dx B pe3yaprare pasAcieHUs IEPEMEHHBIX

CBOJAUTHCA K YPABHCHUIO

BU

a) ydx = x°dy

dx d
6) =2
¥y

16. XapakTepucruueckoe ypaBHeHne quddepeHnuanboro y” —6y’ +13y =0 uMeer BUA
a) k?-6k+13=0

6) k*-6k=0

B) k’+13=0

r) 6k+13=0

17. YpaBuenue Buna y" — py’ +qy =0 sBusgerc ...

a) HEOTHOPOIHBIM

0) OTHOPOAHBIM

B) NapaMeTpUYECKUM

') ypaBHEHHUEM C OJIHOM MepeMeHHON

1
18. Xapakrepuctuueckoe ypaBHEHHE TUPPEPEHINATBLHOTO ypaBHEHHS Y — Y + 2 y =0 umeer

a) —k+1=0
4
0) k2+1=0
4
B) kz—k+1:0
4
r k?—-k=0

4.Tema «Inemenmovt KOMOUHAMOPUKU U MeEOPUU 8EPOAMHOCH )

l.yHOPSII[O'-IeHHOG MHOXCCTBO, OTJIMYAIOIICECA TOJBKO IMMOPAAKOM 3JIEMEHTOB, HA3bIBACTCA

a) MepecTaHOBKOM
0) pa3MenieHrneM
B) COYeTaHUEM
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T) Pa3HOCTHIO

2.YTOopsA0ueHHOE TTOMHOXKECTBO M3 N DJIEMEHTOB IO M 3JIEMEHTOB, OTIMYAIOIINECS IPYT OT

Aapyra 1100 caMHMU 9JICMCHTAaMU, oo MOPAAKOM HUX PACHOJIOKCHUA, HA3BIBACTCA ...

a) coYeTaHHuEM

0) pa3MeleHueM
B) MIEPECTaHOBKOM
r) Pa3HOCTBIO

3. M3 n 3JIEMEHTOB II0 M Ha3bIBacTCsA JIr000€ IMOAMHOXKCECTBO H3 M JJICMCHTOB, KOTOPBLIC

OTJIMYAIOTCS IPYT OT JIpyra 1o KpaitHeil Mepe OJHUM 3JI€MEHTOM.

a) MepecTaHOBKOMN
0) pa3MelieHueM
B) COYETaHUEM

T) Pa3HOCTHIO

4.Co0bITHE, KOTOpPOE 0053aTeHLHO IPOU30MIET, HA3bIBACTCS ...

a) HEBO3MOKHBIM

0) JIOCTOBEPHBIM

B) CIIy4aiiHbIM

r) JOCTOBEPHBIM U CIIy4aliHBIM

5.Co0ObITHE Ha3bIBACTCA .. ., €CJIM OHO HC MOXKCT HpOPI3OI>iTH B pE3yJIbTAaTC JaHHOI'O UCIIbITaHUS.

a) CIIy4aiiHbIM

0) HEBO3MOXKHBIM

B) JIOCTOBEPHBIM

T) JOCTOBEPHBIM U CITy4aitHBIM

6. Cob6BITHS A M A Ha3BIBAIOTCA ..., €CITH HETOABJIEHHE OJHOTO M3 HUX B PE3yNbTaTe JaHHOTO

HCIIBITAHUS BJICYUCT IMOABIJIICHUC APYTOro.

a) COBMECTHUMBIM

0) HECOBMECTHUMBIM

B) MIPOTHUBOMOJIOKHBIM

T) HECOBMECTHBIM H MPOTUBOMOJIOKHBIM

7.Yucio nepecTaHoBOK onpeaesieTcs: GopMysion

a) Pn=n!
m n!
6) C.= (n—m)!m!
m n!
B) C. S (n—m)!Imly
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m n!

A=
r) " (n—m)!
8.Uwucio coueranuii onpenensercs Gopmynoi

n!

y O -my
n_ n!
6) C.= (n—m)!
m n!
B) C.= (n—m)!m!
SR L
(n—m)Hn!

9.BepossTHOCTH JOCTOBEPHOTO COOBITHS

a) oompie 1
0) paBHa 1
B) paBHa 0
r) MeHble 1

10.BeposiTHOCTh HEBO3MOYKHOTO COOBITHS paBHA

a) oompie 1
0) paBHa 1
B) pasHa 0
r) MeHbuIe 1

11.OTHOLIEHNE YHCIIa I/ICHBITaHI/II\/’I, B KOTOPBIX coObITHE NOABHIIOCH, K O6I_I_I€‘My qucity

q)aKTI/I‘-IGCKI/I MMPOU3BCACHHBIX HUCITBLITAaHNI Ha3BIBACTCS

a) KJIACCUYECKON BEPOSTHOCTHIO
0) OTHOCHUTEJILHON 4acTOTOM

B) ¢buznyeckoil yacToToin

r) T€OMETPHUECKON BEPOSTHOCTHIO

12.BeposTHOCTB TOSIBJIICHUST COOBITHSI A OTIpeIeIIeTCsl HEPaBEHCTBOM
a) 0<P(A)<1

0) 0<P(A) <1

B) 0<P(A) <1

r) HET BEPHOT'0 OTBETA

13.Cymma BeposITHOCTEH MPOTUBOIIOIOKHBIX COOBITUN paBHA

a) 1
0) 0
B) -1
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T) 2

14.BepositHocTs P 5 (B) HasbiBaetcst

a) KJIACCUYECKON BEPOSTHOCTHIO
0) F€OMETPUUYECKON BEPOSITHOCTHIO
B) YCIIOBHOI BEPOSITHOCTBIO

T) OTHOCUTEJIBbHON YaCTOTOM

15.Beranciuts P 4

a) 4

0) 16
B) 24
r) 32

4
16.Berunciurts A

a) 8
0) 12
B) 6
r) 16

17. CnyuyaiiHOM BEIMYMHON Ha3bIBAETCsl MEPEMEHHAs BEIMYMHA, KOTOpas B 3aBUCUMOCTU OT

HUCXOH0B HUCIIBITAHUSA TPUHUMACT TO NI NHOC 3HAUCHUC!:

a) He 3aBucsiee ot ciydas

0) 3aBucsIee oT ciydas

B) 3aBucsIee OT MEPEMEHHON

T) He 3aBucsiee ot nepeMeHHOM

18. CnyqaﬁHa;I BCJIMYMHA, IMIPUHHUMAronas pasjindHbIC 3HAUCHUA, KOTOPLIC MOKHO 3alluCaThb B

BHU/JI€ KOHEYHOH MM 0€CKOHEYHOH MOCIeI0BaTEILHOCTH, Ha3bIBAETCS

a) CrydaifHOW BETMYUHOM

0) JIMCKpeTHOH ciy4aiiHOM BETMYMHON
B) ITocTostHHOM BEIMYMHOU

r) [IepemeHHON BenTUYMHON

Kpumepuu oyenusanus:

«omauunoy - 90%-100% npasunrvrvix omeemos,

«xopoutoy- 15%-89% npasunvrwix omseemos,
«yoosnemeopumenvron- 50%-74% npasuibhvlx omeemos,
«Hey008emeopumenvHon- menee 50% npasuibHbix 0meemos.

Bpewms, komopoe omeooumcs Ha évinonnenue mecma - 20-30 munym.
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3. CamocTtosiTe/ibHbIE PAa0OTHI

CamocrosiTeibHasi padota Ne 1 o Teme «IIpenensr. HenpepbiBHOCTD hyHKITHI.

Bapmuanr 1
x> -9 X+2
1.Berauciuts npeaen gpynkmumn: [IM —— 3. Beruncauts npezen Gynxumn: lim
x->3 x2 —8x +15 x> 3x% —7X +6
i X+5 X2 -2X+2
2. Beraucnuts npezen ¢pynxuun: 1M 4. BeraucnuTs npenen (yHKIHN: |Im -—
23X -6 o0 Tx* —8X +1
Bapuanr 2
2 2
1.B b fim X+ X=20 3.B b jim X +8
.Beruucnuth npezen QyHKIU: —_— . Beraucnute nipesien GyHKIMu: ———
4 x? 16 x>0 2X? —5X +6
3x+6 _ x*-x+8
2. Beraueauts npezen GpyHKuum: ||m 4. Boraucauts npeaen ynxuun: M —
22X —4 xow X° —3X+1
Bapuant 3
x? —49 8x° +2
1.Bbrancints npegen pynkuun: M ——— 3. Berancauts npenen pynkuan: 1M ——
-7 x> —5x —14 = x? 45X+ 6
2.B b lim “+4 4.B b lim 5X*-2x" +2X
. Berarcnuts npepen GpyHkipm: BIYHCIIUTD TIPe/IeN PYHKIHM: T E—
32X —6 Py o 2x% —6X+9
Bapuanr 4
_ x?-12x+35 x> -2
1.Berauciuts npenen yskmun: [Im ————— 3. Beraucinuts npejen QyHKINu: im———
x5 -25 x> 3X> — X + 6
2.B b lim X1 4.B b lim 5x” - 2x+8
BIYUCIIUTH Tpeien GYHKIHHU: _— BIYUCIIUTH Tpeien GYHKIHHU: —
52x-10 = 2x% —3x+1
Bapmuanr S
1.B b im X =18y b lim -1
.Boruucnuth npesen QyHKIUN: —_— BIYUCITUTH Tpeen HYHKIHHU: —
x>6  x* 36 oo3x —4X+6
i 2x—3 -Xx+20
2. Boruucnuts npenen ¢pynxuun: M ——— 4. Beruuciuts nipeaen QyHKInu: I|m S I—
x4 3x—12 x> X2 —3x+10
Bapuanr 6
1.B b lim S 3.B b lim X1
BIYMCIIUTD TPEAEN (PYHKIMH: —_—— BIYMCIIATH TPEAEN (HYHKIHH: —
x>9 x* ~11x +18 x>0 8x% —5x +1
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im X2 . x*-7x+8
2. Berauciuts npenen Gpyakuun: MM ——— 4. Borancmuts npeaen Gyaxuum: IM —————
X6 2 —12 x>0 x> —x+10

Bpems Ha BpinosiHeHue: 30 MuH.

Kpurepun oueHuBanms:

«OTJIMYHOY - BEPHO BBIMIOJHEHO 4 3aaHMUS;

«XOPOIIOY - BEPHO BBIIOIHEHO 3 3aJIaHUS;

«YAOBJIETBOPUTEIBHO» - BEPHO BBINOIHEHO 2 3a/1aHUs;
«HEYAOBJIETBOPUTEIILHO» - BEPHO BBIMOIHEHO MEHee 2 3aJaHUA.
CamocrositesibHass padota Ne 2 mo Teme «IIponsBogHas GyHKIIHN»

Bapuanr 1
1. Haittn niponsBonyto GpyHkimn Y = sin® (4X3 - 2).

2. HaiiTn Ipon3BOIHYIO TpeThero nopsaaka Gpyakmun Y = 3X* +cos5x .
. 3 .
3. Hammcarp ypaBHeHUWe KacareinbHOW K rpaduky ¢ynkumu f(X)=— B Touke ¢ abcruccou
X
Xo =-1, X, =1.
1, 2 .
4 MarepuaiibHasi TOYKa JBHXKETCS I10 3aKOHY X(t)=—§t +2t° +5t . Haiitu ckopocth u

yckopeHue B MOMeHT BpemenH =5 c. (I[lepemenienue nzmepsiercst B MeTpax.)

Bapmuanr 2

1. Haiitu npou3BoaHYyI0 QYHKINU Y = COSA(GX2 + 9).

2. HaifTn Ipom3BOIHYIO TPEThEro IopsaKa GpyHKIuE Y = 2X° —sin 3X.

3. Hanmcathb ypaBHeHHe KacaTenbHOM K rpaduky gynkmun f (X) = 2X — X B Touke ¢ abermccoit
Xo =0, X, =2.

4. MarepuaibHash TOYKa JBHXKETCS 10 3akoHy X(t) = t° —4t?. Haiitu CKOPOCTb U YCKOPEHHE B

MomeHT BpemeHH 1=5 c. (Ilepemernienne n3mMepsieTcst B MeTpax.).

Bapuanr 3
1. Haiitu npousBoanyto GpyHkmu Yy = tg 5(3X4 —13).
5x

2. HaiiTi mpomM3BOIHYIO TpeThero nopsaka ¢pyukmun Yy = 4x° —e

3. Hanmcats ypaBHeHHe KacaTenpHOH K rpaduky dyrxmuu f(X) = X* +1 B Touke ¢ abcmmecoit
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1 .
4.MatepuanpHasi TOUYKa JBHXKETCs 1O 3akoHy X(t) = Zt4 +t%. HaifTu cKOpOCTb M YCKOpEHHUE B

MomeHT BpemeHH 1=5 c. (Ilepemenienue n3mepsiercst B MeTpax.).

Bapmuanr 4

1. Haiitu mpousBoHy0 GpyHknuu Y = Ctg 4(5X3 + 6).

2. HaiiTn Ipom3BOIHYIO TPEThEro nopsaka GpyHkmuy Y = 5x* —cos4x.

3. Hanucath ypaBHeHHe KacaTenbHOH K rpaduky dynxmuu f(X) = Xx* —1 B Touke ¢ abcmmccoit
Xo=—1, X, =2.

4. MarepuaibHasi TOYKa JBHKETCS 10 3akoHy X(t) =t* - 2t. Haiitn CKOPOCTb U YCKOPEHUE B

MoMmeHT Bpemenu t=5 c. (Ilepemenienne uamepsiercsi B MeTpax. ).

Bapmuanrt 5
1. Haittu ipousBoanyo Gyskmmu Y = arcsin ® 7x°.
2. HaifTu Ipon3BOIHYIO TpeThero nopsaaxa Gpyakmun Y = 4X* +sin 2x.

3. Hamucars ypaBHeHHe kacaTenbHOH K rpaduxy ¢yHkxmmm f(x) =tgx B Touke ¢ abcuuccoit
X, = il X il
0= M T S
4 3

4. MatepuanbHas TOuKa JBHKETCS 10 3akoHy X(t) = 2t® —8. Haiftu cKOpocTh U ycKopeHHe B
MoMeHT BpemenH t=5 c. (Ilepemernienne usmepsieTcs B MeTpax.).

Bapuanr 6

1. Haiiti npom3Boanyto ¢pyakun Y = arctg®5x*.

2. HaifTu npou3BoiHyI0 TpeThero nopsaka gpynkiuu Yy = 6x° +e*

3. Hammcare ypaBHeHue KacaTenbHOW K rpaduky ¢yHkuun f(x)=1+C0SX B TOUKE C
abcruccoit X, =0, X, = z

2

4. MarepuanbHasi TouKka JABHKeTcs 10 3akoHy X(t) =t* +2t. Haiitn CKOpPOCTb U YCKOPEHUE B
MoMeHT BpeMmeHH 1=5 c. (Ilepemenienue n3mepsiercst B MeTpax.).

Bpewms Ha BeinonHenue: 40 MuH.

Kpurepun onenuBanus:

«OTJINYHOY - BEPHO BBINIOJHEHO 4 3a1aHMUS;

«XOPOLIOY - BEPHO BBIITOIHEHO 3 3aJIaHNUS;

«YZOBJIETBOPUTEIBLHO» - BEPHO BBINOJIHEHO 2 3a/1aHMS;

«HCYHOOBJICTBOPUTCIIBHO» - BEPHO BBIIIOJIHCHO MCHEC 2 3aJIaHHil.
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CamocrositesibHast  padora Ne3 mno Teme «HeompeneneHHbld HHTErpall.

MHTETPUPOBAHUS
Bapmuanr 1

Haiitu HCOMPCACIICHHBIC MHTCIPAJIbl MECTOAOM HETIOCPCACTBCHHOI'O HHTCTPUPOBAHU A

Metonanl

(st Ne 1-5).
1
1. j(Scosx—sz +—jdx 4. j 1 n 1 dx
X COS® X 41— x2
3x® — x5 + x* dx
2. | ——dx 5 | ———
-[ x° I 1+16x>
3. (6% 3> —apix
Haiitu HeonpeaeeHHbIC HHTErPaIbl METOAOM MOACTaHOBKH (117151 Ne 6-8)
1. [(8x-4)'dx. Z'I 12x°+5 3 IXS.exst,
3x* +5x-3
Bapuanr 2
Haitu HCOMPCACIICHHBIC MHTCIPAJIbl MECTOAOM HEIIOCPCACTBCHHOI'O HHTCTPUPOBAHUA
(s Ne 1-5).
. 1 1 1
1. || 6sin x +4x® — = {dx 4, + X
J( x} I[l+x2 sinzxjd

9 a7 6
Z.IX 33X +2x dx

5 J. dx
X' - Ja—gx?

3. (7% 2> +5]x
Haiitu HeonpeeneHHbIe HHTETPAIbl METOIOM MOJICTAaHOBKH (1151 Ne 6-8).
1. I(7X+5)4dX 5 J‘ 18X - X 3. ,[X7 .exgdx
6x° — 3x +8

Bpems Ha BbInoJIHeHHe: 45 MUH.
Kpurepun onenuBanus
«oTIn4YHOY - 85%-100% npaBUIBHBIX OTBETOB,

«xoporro»- 65%-85% mpaBHIILHBIX OTBETOB,

«yIoBIIETBOPUTEITHEHO»- 50%-65% mpaBHILHBIX OTBETOB,
«HEYIOBJIETBOPUTENILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB
CamocrositesibHas padora Ne 4 mo Teme «OnpeesIeHHBIN HHTErpal.
['eomeTpuyeckuii CMbICT OMPENECIICHHOTO HHTETpaia»

Bapmuanr 1

1. BpluucnuTh OnpeneseHHbIN HHTErpat: I(4X2 +X- 3)1X.
0
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3
o 3
2. BwraucauTh onpeneneHHbIM HHTETPAI METOAOM MOACTAHOBKH: I(Zx —1) dx.
2

3. BbrumcnuTh, npeaBapuTeIbHO CENIaB PUCYHOK, TUIOMIA b (DUTYPBI, OTPAHUYCHHOUW JTHHUSMU:
y=-x"+4, y=0, x=-2, x=2.

4. Haiitn o0beM Tela, MOTYYCHHOTO NPHU BPAIICHUU BOKPYT OCH aOCIUCC KPUBOJIMHEHHOMN
Tparenuuu, OrpaHUYCHHON JIMHUSAMU: Y = \/; , y=0, x=1 x=4.

5. CKOpOCTb JBWKEHHs TOYKM W3MEHSETCS IO 3aKOHY V =3t? 4+ 2t +1 (M/c). Haiitu myrs S,

MpoiIeHHbIN TOUKOM 32 10 ¢ OT Hayasa IBUKEHHUS.

Bapuanr 2
3
1. BoruncnuTh onpeneneHHbIi HHTEerpa: J(ZXZ - X+ 4)jx :
0
1
] 4
2. Brrunciuts onpenesieHHbli HHTErpajl METOIOM IOJICTAHOBKH: I(3X + 1) dx.
0
3. BoruncnuTh, mpeaBapUTENbHO CAETaB PHUCYHOK, IUIOHIaAb (UIYpHI, OTpaHHMYEHHOM

HHHHﬂMH:yz—X2+1, y=0, x=-1 x=1.

4. Haiitn 00beM Tena, MOIy4eHHOTO MpPHU BpPAIEHHH BOKPYT OCH aOCIMCC KPHUBOJIMHEHHON
TpaneluH, orpaHnYeHHoM muHnaMu: Y =+/X, y=0, x=0, x=1.
S. CKOpOCTh JIBMKEHHSI TOYKHM M3MEHSETCS IO 3aKoHy V =9t® —8t (m/c). Haiitu myts S,

IIPOMICHHBIN TOUKOU 3@ UETBEPTYIO CEKYHIY.
Bpemst Ha BbInoJIHeHHe: 45 MUH.
Kpurtepuu onennBanus
«oTmaHO» - 85%-100% npaBUIBHBIX OTBETOB,
«xopomo»- 65%-85% npaBUIBHBIX OTBETOB,
«yJ0BIETBOpUTENBHO»- 50%-65% npaBUIbHBIX OTBETOB,

«HEYIOBIIETBOPUTEITHHO»- MeHee 50% TpaBUIILHBIX OTBETOB

CamocrosiTeibHasi padota NeS o teme «OOBIKHOBEHHbIE TU(PEpEeHINATbHBIC YPaBHEHHS

Bapmuanr 1

1. SBnsAroTcs nu naHHble QYHKIUU PElICHUSMU AaHHBIX NudQepeHInanbHbIX YpaBHEHUN (IS
Ne 1-2).

X

1. y=ce ™ +ce*, y'+4y -5y=0.
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6).

2. Pemnts cnenyronue nuddepeHimanbabie YpaBHEHUS IEPBOTO U BTOpOoro mopsiaka (s Ne 3-

3.y = 12 + x4,
COoS“ X
, Xx-1
4y =—>-.
y
5.y'-3y+5=0.
Bapuanr 2

1. SABnstroTcs MM NaHHbIEe PYHKIHUU PEHICHUSAMH JAaHHBIX AUQdepeHInaIbHbIX ypaBHEHUH (1115

Ne 1-2).

6).

1. y=ce*+c,xe*, y"+2y'+y=0
2. y=e"+2, y =4y

2. Pemuts cnenyromue nuddepeHanbapie ypaBHEHUS IEPBOTO U BTOPOTo mopsiaka (st Ne 3-

3.y =-6y

5. y'—=7y"+10y =0
Bapuanr 3

1. SBndarorcs nu naHHble QYHKIUU PEIICHUSMHU JaHHBIX AU(QepeHInanbHbIX YpaBHEHUN (1S

Ne 1-4).

12).

l.y=ce®+c,xe™, y'+4y'+4y=0,2.y=e¥* -5y =3y+15.

2.Pemmts cnenyrone auddepeHnmanbHble ypaBHEHUs IEPBOr0 U BTOpOro nopsiaka (s Ne 6-

5.y'+8y—-3=0.
Bapmuanr 4

1. SBnsroTcs U naHHBIE QYHKIMU PEHICHUSAMHU JaHHBIX AU(depeHInaNnbHbIX ypaBHEHUH (JUIs

Ne 1-2).

1.y=ce*+ce*, y' -y -6y=0
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2.Pemuth cnepyromue auddepeHnnanbaple ypaBHEHUS TIEPBOTO U BTOPOro mopsiaka (mis Ne 6-
12).
3.y'=8y

Y
1+ %2

4.y

5.y"+8y'+16y =0

Bpemsi Ha BbInoJIHeHHe: 45 MUH.

Kpurtepuu oneHnBanus

«oTIn4IHOY - 85%-100% mpaBUIIbHBIX OTBETOB,

«xopouio»- 65%-85% mpaBUIbHBIX OTBETOB,

«ynoBneTBopuTeIbHO»- 50%-65% npaBUIBHBIX OTBETOB,

«HEYJIOBJIETBOPUTEIHHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

CamocrosiTeibHast padora Ne6 nmo teme «IloHsiTue CcOOBITHSI M BEPOATHOCTH COOBITHS.
Teopembl Cl10)KeHUS U YMHOXKEHUS BEPOSITHOCTEI .

Bapuanr 1

1. W3 xop3uHbl, B KOTOpOH HaxoAsTcst 4 OenblX U 7 YepHBIX LIapa, BBIHUMAIOT OJUH Ilap.
HaiiTu BEposSTHOCTB TOTO, YTO IIAp OKAYKETCS YEPHBIM.

2. OnpenenuTs BEpOSATHOCTH MOSIBIEHUS «repOay Mpu OpOCaHUU MOHETHI.

3. B xop3une 20 mapoB: 5 cuHHX, 4 KpacHBIX, OCTaJbHbIE YepHbIe. BriOuparoT Haymaudy
oJuH 1map. OnpenenuTh, ¢ KaKOH BEPOSATHOCTHIO OH OY/ET LIBETHBIM.

Bapmuanr 2

1. B onHoli xop3uHe HaxopsTcs 4 OenbIX U § YepHBIX MIApOB, B Apyrod — 3 Oenbix U 9

yepHbIX. M3 ka0l KOp3uHBI BRIHYIU 10 Hiapy. HailTu BeposTHOCTH TOTO, 4TO 00a IIapa OKaKyTcs

OEJBIMU.

2. Bpocator nBe MoHeThl. OrnpenenuTh, ¢ Kakol BEpOSATHOCTBIO MOSBUTCS «repO» Ha o0enx
MOHETax.

3. W3 xop3uHbl, B KOTOPON HaxoAsTcst 7 OenbIX U 3 4YepHbIX LIapa, BBIHUMAIOT OAMH IIap.

HaiiTi BeposTHOCTB TOTO, UTO IIap OKAXKETCS OEIIBIM.
Bpems Ha BpinosiHeHue: 30 MuH.
Kpurepun onenuBanus

«OTJINYHO» - BEPHO BBINIOJIHEHO 3 3a/1aHNUS;
«XOpOLIO» - BEPHO BBINOJIHEHO 2 3a/1aHus;

«YAOBJICTBOPHUTECIBbHO» - BEPHO BBIITIOJIHEHO 2 3aaHus1, HO HMCIOTCS HEAOYCTHI,
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«HEYAOBJIETBOPUTEIILHO» - BEPHO BBIMOIHEHO MEHee 2 3aJaHUA.

CamocrositesibHasi padora Ne 7 mo Teme «YUuciioBble XapaKTEPUCTHKHU CJOy4YalHOM
BeJIMYHMHBI».

1. B norepee 100 OuneroB. PaspirpeiBactcs oamH Bourpeim B 200 pyOneid u aBaamnarh
BeIUTpBITIei 1o 50 pybnei. [lycte X — BennunHa BO3MOYKHOTO BBIMTPBIIIA JIJISI YEIOBEKa, HMEIOIIETO
onuH OuieT. CoCTaBUTh 3aKOH paCIpeACIICHHsI 3TON CITydaiiHOW BETHMYUHBI X.

2. CnyuaitHas BennunHa X 3aJjaHa 3aKOHOM pacrpeaelieHusI:

1 4 6
01 0,6 0,3

Haiitu ee MaTeMaTH4ecKkoe 0KUIaHUE.

3. Cnyuaitnas BenmunHa X 3aJlaHa 3aKOHOM pacipeeliCHUs:

1 5 8
0,1 0,2 0,7

Haittn nucniepenio u cpegHee KBapaTUYHOE OTKJIIOHEHHUE 3TOW CIy4ailHOM BEJIMYHUHBI X.
4. Crnyuaitnbie BennuuHbl X U Y 3a/laHbl 3aKOHOM pacnpezaeneHus. Hailtu maremaTudeckoe
OKUJAHHUE PTUX CIYYalHBIX BEJIMYMH W ONPEIEIUTh MO TabIMllaM, Kakas W3 JaHHBIX BEJIMYUH Oosee

paccesina. [loncuurars qucnepcun D(X) u D(Y). Yoenutbes, uto D(X)>D(Y).

2 20 28 50
X 1 1 1 1
4 4 4 4
23 25 26
Y 1 1 1
4 4 2
Bpems Ha BpinosiHeHue: 40 MuH.
Kpurepum oueHuBanus
«otimaHO» - 85%-100% npaBUIBHBIX OTBETOB,
«xopomo»- 65%-85% npaBUIBHBIX OTBETOB,
«yJOBIETBOPUTENbHO»- 50%-65% npaBUIbHBIX OTBETOB,
«HEYIOBIIETBOPUTEITHHO»- MeHee 50% TpaBWIILHBIX OTBETOB
Temartuueckuii TIaH MPAKTUYECKUX pabOT
No | Ne tembr HanmMenoBanme npaktudeckoii (;1abopaTopHOii) pabOThI OK dopma Kom.
/| (pasmena KOHTpPOJISI | YacoB
1o KTIT)
1 1 Brruuciienue npousBoansix. [IpumeneHne npou3BogHON OK2 Otuer 2
MIPY PENICHUY PUKJIATHBIX 3a71a4 OK4
2 1 Boruncienne quddepenimana QyHKIMA U €ro OK2 Otuer 2
IIPUMCHCHUC B HpI/I6J'II/I}KCHHBIX BBIYUCIICHUAX
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3 1 Brruuciienue HeonpenenenHoro uHterpana. I[lpumenenne | OK2 Ortuer 2
OIpPE/ICJICHHOT0 HHTEerpaia K PEUICHUI0 MPHKIAIHBIX

3amaq

4 2 Pemenne muddepeHIHaTbHBIX ypaBHEHHA c | OK2 Otuer 2
pa3IeNIOIUMUCS IEPEMEHHBIMH OK6

5 2 Pemenne nuHelinbIx auddepeHunansHeix ypaBuenuidn 1 | OK2 Otuer 2

HOpsJKa ¥ JIMHEHHBIX OJHOPOAHBIX nuddepennuanpbix | OK3
ypaBHEHHH 2 TOpsAKA C MOCTOSHHBIMU Ko duimeHTamMu

6 3 HccnenoBanue Ha CXOAUMOCTD PSIIOB. OK2 Otyer
OK3
7 3 Paznoxxenue anemeHTapHbIX QyHKIMH B psin MakiiopeHa OK2 Otuer
OK6
8 4 YucaeHHOE UHTETPUPOBAHUE. OKS5 Ortuer 2
Brruncienne HHTETPaJIOB o tdopmynam | OK3
PSAMOYTONBEHUKOB, Tpanerwii, popmyne CuMIcoHa
9 4 [Ipumenenne dopmyn npudmmxeraoro | OKS Otuer 2
muddepeHIIpOBaHUS, OCHOBaHHBIC Ha | OK3
MHTEpHOIANHOHHBIX (popmynax HeroTona
10 5 Pemenne 3amad ¢ momomnipio Kiaccudeckoro omnpenenenus | OK2 Otyer 2
BEPOSTHOCTH COOBITHS OK7
HUTOIro 20

TpeGoBanne Kk 0popMIICHUIO NPAKTHYECKUX PadOT
HpaKTI/I‘IeCKI/Ie pa60TI>I H€O6XOI[I/IMO BBIIIOJIHATE B OTACJBHBIX TETpAAsAX C YKa3aHHMECM HOMCpa,

TEMBI U LICJIN pa60TbI.

Xoo pabomul:
1. [To3HAKOMUTBCS C TEOPETUICCKUM MATCPUAIIOM.
2. Cnenath KpaTKUH KOHCIEKT TEOPETHYECKOro Marepuaia (OCHOBHBIC TIOHSITHS,

orpesesieHus1, HopMyJIbl, IPUMEPHI).

3. BeimonHuTh paboty.

4. Cratp npenogaBaTeNio TETPaab ISl IPOBEPKH.

[Tpu BRIMOTHEHNU PaOOTHI HHOTIA MOTYT BO3HHUKHYTh HEKOTOPBIE BOIIPOCHI 110 TEOPETUIECKOMY
MaTtepuainy. OTH BONPOCHl HAJIO pPEUIMTh, BOCIOJIb30BABIIUCH PEKOMEHAyeMo#l nureparypoi. [lpu
BBINOJIHEHUH MTPAKTUYECKUX pabOT pa3penaeTcs Moab30BaThCs JEKIIMOHHBIM MaTepHaJIOM.

3aMevaHne: METOIMYECKHE YKa3aHHS MO BHITIOJIHEHUIO MPAKTHUECKUX PadOT U BapUaHTHI

9K3aMCHAIIMOHHBIX OuseToB npujaararoTcs.
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[Tpunoxenue

OEJIEPAJIBHOE ATEHTCTBO MOPCKOI'O 1 PEHHOI'O TPAHCIIOPTA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICILIET'O ObPA3OBAHUMA
«BOJIKCKUM T'OCYIAPCTBEHHbBIN YHUBEPCUTET BOJIHOI'O TPAHCIIOPTA»
CAMAPCKHWH ®UIUAJ ®PTEOY BO «BI'YBT»

PACCMOTPEHO ) SK3AMEHALMOHHBI YTBEPIKJAIO
peaMETHO! (IIMKIIOBOI) KOMHCCHEH BWIET 3amecTuTeNb AUPEKTOPa
MaTeMaTHYECKUX M OOIITIX o y4eOHOM 1 HayJIHOU
€CTECTBEHHOHAYYHBIX JTUCIUILINH No JIeSITEITEHOCTH
IIpencenarens [TIK -

W.B.VBaHOBa 0O.A.MopuscoBa
«__» 2025r. 10 JUCLMILIMHE: « » 2025T.
ITpotokon Ne _ oT «__ » 2025 . MareMaTHKa

HNHcTpykuus AJsi CTY1€HTOB

DK3aMeHallMOHHas padoTa 110 MaTeMaTHKEe COCTOUT U3 24 3a/laHui, KOTOpbIE pa3JieleHbl Ha TPU
YPOBHSL.

3ananus ypoBHel «A», «B» 1 «C» Heo0X0AMMO MUCbMEHHO PEIINTh U 3alIUCaTh OTBET.

BaumartenpHo uwutaiiTe ycioBus 3amaHuid. OTBETHl 3aMHMCHIBANTE YETKO U Pa300pUMBO.
PekoMeHyeM BBIOJHATH 33JaHUS B TOM IMOPsAKE, B KOTOPOM OHM JaHbl B padore. Ecnu xakoe — To
3aJlaHUE y BAC BBI3BIBACT 3aTPYJHEHHE, TO MPOIYCTUTE €r0 U MOCTAPANTECHh BHIIIOJHUTH TE€, B KOTOPBIX
BbI yBepeHbl. K IponyleHHoMy 3a1aHHI0 MOXKHO BEPHYTHCS, €CIIN y BAC OCTAHETCSI BPEMSI.

YpoBens A

1 Haiinure mpousBoaHy0 QyHKIIUU: = 7x* -8cosx

2 HaiinuTe BTOpyro Npou3BOAHYIO QYHKLIUU: Y= 5x%-6x+2

3. Haiinure unterpan [(6x + 2%) dx.

4 Pasnenute nepemMennsle B auddepennuansaom ypapaenun sinxdy + y3dx = 0.

5. Haiinute oOmee pemenue auddepeHnnanbHoro ypaBHEHHS € pas3aessIONIMMUC

IepeMeHHBIME Y = 2X° + 4.

© _ 1)”
6. Haitaure cenpmoii unen psaa Z(— .
~2n+3

7. Haiinure yactuunyto cymmy Sz psina Z 3n1 1
n=1 -

8. YcTaHOBUTE COOTBETCTBHUE MCKAY psAAaMi U UX HA3BAHUSMMU:
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0 _1 n+l
1) Z( ) A) cTeneHHoi

“~n*+8
>l B) 3nHakomnonoxuTenbHbIi
2) > —x".
an+3 C) 3HaKO4YepeyOIIHICS
> 1
3)
Z 3 +1

n=1
9. Ilo nenu npowusseneHO 12 BBICTPENIOB, IPHUYEM 3aperucTpUpoBaHo 9 nmomaganuii. Yemy paBHa

OTHOCHUTCIIbHAA 4aCTOTa IMoIIaJaHus B I_ICJIB?

10. 3akoH pacrpeaeeHus BEPOSITHOCTEH TUCKPETHOMN CIIy4ailHOW BEJIMUMHBI X UMEET BU/I:

Haiinute BEepoSITHOCTH 1.
11. Haiimute maremaTuueckoe oxuaanue M(X) OUCKpETHOW cCiydaiiHON BemU4MHBIX, 3aJaHHON

3aKOHOM PacCIpe/ICICHUS:

X -2 2 3
P 0,4 0,1 0,5
12. HaiinuTte aOCOMIOTHYIO MOTPEITHOCTH OKPYTIeHHs 1,4 10 OirKaiIero neimoro yucia.

Yposens B

1. Haiigute npoussoanyio Gpynkiuu y = x3 - e”,

2. Haiigute npon3BoaHy0 QyHKIMM Yy = Sin5x.

3. Teno ABMXKeTCA MPAMOTHHENHHO 110 3aKkoHy S(t) = 2t3 + t — 2(M). HaiiuTe 3HaueHune CKOpOCTH
B MOMEHT BpeMeHH 1=3 c.

4. HaiinuTe mioma s KpUBOJIMHEHHOM Tpanenuu, orpaHuiYeHHON rpagukamMu (QyHKIMHI: y=-x2 -2x, y=0.
5. C moMomibo MoACTaHOBKY t=2X+3 HaiifuTe HHTErpa I (2x +3)*dx.

6. Haitnure obmiee pemenue audhepeHnnaaTsHOro ypaBHeHU BTOporo nopsiaka  y'-4y'+3y=0.

7. JlaH 3aKOH pacnpezesieHus CIlydaiiHOl BeInYUHbI X:

X 1 -1 -2
P 0,5 0,2 0,3

Haitnure mucnepcuro D (X).
Yposens C
¢ dx

1 X

1. Beruuciure onpeaeneHHblil HHTerpai
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2. UccnenyiiTe Ha CXOIUMOCTD DS 23_” .
n=1

5
3. Boruncnute npubnmkeHHOE 3HAYEHUE HMHTErpaja I(Zx +1)dx , ucnonb3ys Qopmyny
1

IIPSIMOYTOJIBHUKOB:

T f (x)dx ~h(f(xo) +f(x1) +f(x2) +f(X3)), rme h=1, x;=a+ih (i=0, 1, 2, 3).

a

4, [To Tabnuiie 3HAaYCHUH QYHKITUN
X 0 1 2
y 1 4 8

COCTaBJICHA Ta6n1/1ua KOHCYHBIX pa3HOCTeﬁ

Ay Azy

N || o] X
o|h| P |«

BerancnuTe npuOimkeHHOE 3HAUEHUE MPOU3BOAHON (DYyHKIMU B Touke x=0,4, UCHONB3ys (OpMyIy:

1 2t-1 , X—X
'X)==| Ay + —=AY+... |, t="— "9
y'(x) h( y > y ) rue "

S. BepositTHOoCTh TOmanaHus B 1edb Npu OAHOM BbicTpene cocrasiser 0,8. Haiinure
BEPOSATHOCTH TPEX MONaJaHUI MPU YEeThIpEX BBICTPENaX.
Bpemst Ha BpinmosiHenne: 150 MuH.

Kpurepun oneHuBanus:

Orenka Kpurepuii Meronnueckue MaTepualibl OUEHUBaHHS
«OTJIIMYHO» 95%-100% mpaBmwibHBIX | OOOCHOBaHHO MOJTyYEHBI BEPHBIE OTBETHI B 22- 24 3a1aHusIx
peleHui
«XOpoLIo» 65%-95 OVA’ HPaBUIBHBIX | ()GocHOoBaHHO TIOMyUeHBI BepHbIE OTBETH B 17 - 21 3a1aHusx
petueHIn Y TIOJTyd4eHbl HEBEPHbIE OTBETHI M3-32 BEIUUCIUTEIbHOM
OIIMOKH, HO ITPH 3TOM MMEETCsl BEpHas 10CIIeJ0BATEIbHOCTh
BCEX I1aroB
«YIOBJIETBOPUTEILHO» 50%-65% mpaBwibHBIX | OOOCHOBAHHO ITOJyYEHBI BEpHBIE OTBETHI B 12 - 16 3amaHusx
peleHui U TOIY4YEeHbl HEBEPHBIE OTBETHl H3-32 BBIUUCIUTENHHOU

OIMOKH WJIN TPUMEHEHHS POPMYJIT
«HEYIIOBIIETBOPHUTENBHO» | MeHee 50% mpaBwibHBIX | B pabote comepkarcs rpyObie OMIMOKH, BEPHBIX PEIICHHMA
pelieHui MeHee, yeM B 12 3aJaHusX.

Nsmenenns u nononuenuss @OC

Usmenenus u gononuenus kK ®OC qucuummnasl EH.01MaTtemartuka.
Wsmenennii Ha 2025-2025 rT. HeET.

IIpencenarens ITHK H. B. IBanoBa
Tloonuce DUO

«29» 08. 2025 .
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