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1. IHosicHuTebHAS 3anUCKA

1.1 O6saacTh NPUMEHEeHUs

@OHJT OLECHOYHBIX CPEICTB JUCLUUIUIMH COCTaBJI€H B COOTBeTcTBUU ¢ DenepanbHbIM
TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHIAPTOM  MPO(EecCHOHATBHOrO  00pa3oBaHUS IO
HaIlpaBJIEHUIO TOJATOTOBKH (cneruanbHocTH): 26.02.05 Dkcmryaramusi CyIOBBIX JHEPreTHYECKUX
YCTaHOBOK.

MecTo IUCHUIUIMHBI B CTPYKTYpE HpOTrpamMMbl MOATOTOBKH CHEIHAINCTOB CPEJHETO 3BEHA:
JUCHMIUIMHA OTHOCUTCSI K LHMKIY MaTeéMaTHUYeCKUX M OOIIMX €CTECTBEHHOHAYUHBIX IUCLUIUINH
(EH.O1).

1.2 llesm u 3aga4u JUCHMIJIMHDI

B pe3ynbrare ocBOE€HUS NUCUUIUIMHBI CTY/IEHT I0JIZKeH YMeTh:

1. pemats pocteie AudepeHnnanbHbIe ypaBHEHHS,

2. IpUMEHSATh OCHOBHBIE YHCIIEHHBIE METO/IbI [UIs PELICHUs IPUKIIAJIHBIX 3a/1a4.

B pe3ynbraTe 0CBOGHUS TUCIUIIIIMHBI CTYAEHT /10J17KeH 3HATh:

1. OCHOBHBIE MOHATHUS U METO/Ibl MATEMAaTUYECKOTO aHAIN3a;

2. OCHOBBI TEOPUH BEPOSITHOCTEN U MaTEMaTUUECKON CTATUCTUKH;

3. ocHOBBI TeopuH U hepeHINATbHBIX YPaBHEHUH.

1.3 TpebGoBanus K pe3yJibTaTaM O0CBOEHUSI AU CHUILIMHBI

[Tporiecc u3y4deHHs AMCLUIUIMHBI HaNpaBlieH Ha (OPMHUPOBAHUE U PA3BUTHE Yy CTYAEHTA
CHEAYIOIIMX KOMIETEHIIHI:

OK O0I. BsiOupare cnocoObl pemieHuss 3anad  NpoPEecCHOHATBHOW IS TebHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnomp3oBaTb COBPEMEHHBIE CpEACTBA IIOMCKA, aHaIW3a W HHTEPIPETALUH
uHpopMalud U HMHPOPMALIMOHHBIE TEXHOJOTUU  JUISl BBINOJIHEHMS 3aad MpoQecCHOHANbHON
NeSITEIbHOCTH.

OK 03. IInanupoBaTh M peaJM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO IEATENILHOCTh B IPOPECCHOHATIBHOM cdepe, NCIOIb30BaTh 3HAHUS
10 UHAHCOBOM IPAMOTHOCTHU B PA3JINYHBIX KU3HEHHBIX CUTYalUsX.

OK 04. D¢pdexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

OK 05. OcymiecTBasTh yCTHYIO U MHCBMEHHYI0 KOMMYHUKAIIMIO HA FOCY/IapCTBEHHOM f3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBasTE Ipa’kJaHCKO-ITATPUOTHYECKYI0 MO3ULHUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJUIMOHHBIX OOIEYETIOBEYECKHX IIEHHOCTEeH, NPUMEHATHh CTaHJApThI

AHTHKOPPYIIIUOHHOI'O TOBECACHU.



OK 07. ConeiicTBOBaTh COXpAHEHUIO OKPYKAIOLIEH CPENbl, pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUS 00 M3MEHEHHUH KJIMMaTa, IPUHITUITEI OEPEXKITMBOTO TPOU3BOCTBA, Y3(()EKTUBHO JEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSIX.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B MTPO(ECCHOHATBHON 1EATEIIEHOCTH.

OcHoBHBIMU (pOpMaMK TPOBEACHUS TEKYILIET0 KOHTPOJIS 3HAHUN Ha 3aHATUSIX TEOPETUYECKOrO
MUCbMEHHOE BBINOJHEHHE 3aJlaHui,

oOyueHusi SBJSIOTCS YCTHBIM OMpoC, pelleHre TecTOB,

BBITIOJIHEHUE MTPAKTUYECKHUX PadOT.

2. [MacopT (poHIA OLIEHOYHBIX CPEICTB

no nucoumianae MATEMATHKA

No KoHTponupyembie PesyIbTaThl 06yUeHHs HaunmenoBanue

i paznensl (TeMbl) OLIEHOYHOI'O CPECTBA

JUCIMTLIMHBI OCBOCHHBIE YMEHHS YCBOCHHBIEC 3HAHHS

1 Pazpgen 1. Brruucnarte npenens 3HaHHE OCHOBHBIX [IpakTuueckue
Tema 1.1 (yHKIHU B TOYKE U B METOJIOB pabotsr Ne 1-6.
Jduddepenunansaoe n 0ECKOHEYHOCTH, MaTeMaTHIEeCKOTO Tector Nel-2.
MHTETPATBHOE TIPOU3BOHYIO (QYHKIMU U aHaJIN3a, OTIPEEIICHUE CamocTosITeNnbHbIE
WCUUCIICHHE CIIO)KHOW (DyHKIINH, npenena QyHKINH, paboter Ne 1-4

HEOIIpEICIICHHBIC U (hopMyIHpOBKa IPaBHI

oTIpeJieJIeHHbIE MHTETPaJIbl, nuddepeHInpoBaHus,

pelars NpUKJagHble 331a4 | MepevnuciieHne
NPOU3BOIHBIX OCHOBHBIX
9JIEMEHTAPHBIX (QYHKLUH,
(bopMyITUpOBKH
TreOMETPUYECKOTO 1
(pU3HYECKOTO CMBICIIa
MIPOU3BOJIHOM,
TepeurcIeHne TaOIMIHBIX
HHTETpajioB, METO/IOB
HMHTErPUPOBAHMS,
HPUIIOKEHUSI
OTIpeIeNIeHHOT0 HHTerpasia
K BBIYHCIICHUIO IUIOIIAEH
IUIOCKUX (UTYD

2 Temal. 2 IIpumeHsTs pa3au4HbIe 3HaHUE onpeAeIeHUN IIpakTuueckue
OOBIKHOBEHHBIE METOABI [T PELICHUS i depeHInanTbHbIX pabotsr Ne7,8
muddepeHunanbHbIe i depeHInanbHbIX ypaBHEHHI TIEPBOTO U
ypaBHEHHUS ypaBHEHHI IIEPBOTO U BTOPOTO TOPSIIKA

BTOPOTO MOPSIIKA

3 Tema 1.3 HccnenoBaTh psbl Ha 3HaHHEe OCHOBHBIX [IpakTuueckue

Paner CXOIUMOCTb, pasjaratb MOHATHH Teopuu paboter Ne9,10.
(YHKIMS B CTETIEHHOH pA, YHUCJIOBBIX U Tect Ne3.
TIPUMEHSTD PSJIbI B (YHKIMOHANBHBIX poB, | CamocTosTensHas
TIPUOIMKEHHBIX MIPU3HAKOB UX pabora Ne5
BBIYHMCIICHUSIX CXOJJIMOCTH.

4 Paznen 2 Hcnonp3oBath 3HaHNE METOJIOB [IpaxTnaeckue
OCHOBHBIE YHCIICHHBIE MIPUOJINKEHHBIE METOIBI MIPUOIMKEHHOTO pabotsr Nell,12
METO/IbI BBIYKCIICHUSI OTIPE/ICTICHHBIX | BBIYMCIICHUS

HHTErpajioB, UMETh MOHSATHE | ONPEAEICHHbBIX

0 NPUOIMIKEHHBIX METO/IaX WHTErpajioB, OCHOBHBIE

BBIYHCIICHUS IPONU3BOIHBIX YHCIIEHHBIX METOAAX
peLIeHus! TPUKIATHBIX
3a1a4




5 Paznen 3 HaxoauTh BEposSTHOCTH B OCHOBHBIE TIOHATHS, [TpakTudeckas padora
OCHOBBI TEOPUH MPOCTEHTIINX 3aa9ax, TEOPEMBI H METOTbI Nel3-17.
BEpPOSITHOCTEH U HCTIONB3Ys KIIaCCHUECKOE TEOPUH BEPOSITHOCTEH. Tect Ne 4.
MaTeMaTHYecKoi olpezeseHne BeposiTHocTel. | OnpeneneHus YUCIoBbIX CamocTosITeNnpHbIe
CTaTHUCTHKH Haxoaute MaTeMaTH4yeckoe | XapaKTepUCTHK pabotsr Ne 6-7

OXXHMJaHUE, TUCTIEPCHIO, JMCKPETHBIX CIy4aiHbIX
cpe/iHee KBa/IpaTHYeCKoe BEJINYNH
OTKJIOHEHHE CITy4alHOH OCHOBHBIE TTOHSTHS U
BEJIMYMHBI 110 33JaHHOMY METO/Ibl MaTeMaTHYECKOH
3aKOHY e€ pacnpeneneHus CTaTHCTHKH
6 DK3aMeH DK3aMeHaIHOHHAas
MUCbMEeHHas pabora
Ne KouTponupyemslie Kog Oran HanMeHoBaHNE OLIEHOYHOIO CPECTBA
MOJTyJTH (TEMBI) KOHTPOJIHMPYEMO (dhopmupoBaHUs BHT KOJIMYECTBO
JVCIUTIIMHBI KOMITCTECHIINN
1 | Pazmen 1. Tema 1.1 OK2 MIPOMEKYTOUHBIN [IpakTuueckue 2BapuaHTa
Juddepenunanbaoe u pabotsr Ne 1-6. 4 BapuaHTa
HUHTETPAJIILHOE Tectsr Nel-2. 2 BapHaHTa
HCYMCIICHUE CamocTosiTenbHbIe
pabots! Ne 1-4
2 | Temal.2 OKS, OK7 NIPOMEKYTOUHBII IIpakTuueckue 2 BapHaHTa
OOBIKHOBEHHBIE pabotsr Ne7,8
mudQepeHraIbHbIC
ypaBHEHHS
3 | Temal3 OK 3, OK6 MIPOMEKYTOUHBIN [IpakTnueckue 2 BapuaHTa
Psimer pabotsr Ne9,10. 4 BapmaHTa
Tect Ne3. 6 BapuaHTOB
CamocrosTensHas
pabota Ne5
4 | Pazmen 2 OK6, OK4 MIPOMEKYTOUHBIN [IpakTuueckue 2 BapuaHTa
OCHOBHBIE YHCIICHHBIE pabotsr Nell,12
METO/IbI
5 | Pa3gen3 OK2 HIPOMEKYTOYHBIN IIpakTuyeckas 2 BapHaHTa
OCHOBBI TEOPHH pabora Nel3-17. 4 BapuaHTa
BEPOSITHOCTEN U Tect Ne 4. 4 BapuaHTa
MareMaTHYecKoil CamocTosiTeNnbHbIe
CTaTUCTUKHU pabotsl Ne 6-7
6 Dx3ameH OK1, OK2, OK3, HUTOTOBEII 35 BapuaHTOB
OK4, OK5
3.TecToBBIi KOHTPOJIb
1. Tema: Ilpouseoonasn u ee ceomempuueckuii cmoici. Ilpumenenue npou3eoonoii

1. Tlpenen oTHOIICHUS TPUPAIICHUS (YHKIMH B TOYKE X K MPHUPAIICHUIO apryMeHTa, KOrja
MOCIICIHEE CTPEMHTCS K HYITIO Ha3bIBaeTCHAl. . .

a) MPOU3BOIHON PyHKIUU

0) HeompeaeIeHHBIM HHTETPAIOM

B) MpenesioM (GyHKITUH

T') IEpBOOOpa3HOM

2. Ecnu MaTepuanbHas TOYKa JBHXKETCS 1O 3akoHy S(t), To mepBas mpOM3BOAHAS OT IYTH IO
BPEMECHHU €CTh. ..

a) YrII0BOM KO PHUIIMEHT

0) yCKOpeHUE ABUKCHUS



B) CKOPOCTb B JaHHBIA MOMEHT BPEMEHHU

T') HET BEPHOTO OTBETA

3. 'eomeTpuyecKHii CMBICI TPOU3BOJAHON COCTOUT B TOM, UTO ...
a) OHa paBHA Mpeaeny QyHKIHU

0) oHa paBHa BCer/ia HYIIO

B) OHa paBHA YIJIOBOMY KO3 (OUIIMEHTY KacaTeIbHON
') OHa paBHA MAaKCUMaJIbHOMY 3HAUYECHUIO (QYHKIIUU
4. MuddepenunpoBanue — 370. ..

a) BBIYKCIICHUE TIpe/ielia

0) BBIYUCIICHUE TIpUpaIeHUs ()YHKIIHH

B) HAXO’KJICHUE TIPOM3BOJHON OT JAHHON (PYHKIIHH

') COCTaBJIEHUE YpaBHEHUSI HOpMaJIU

5. Dta popmyna Bepaxaer M  ——=1

x—0

A) nepBblil 3amMeydaTenbHbIN IPEIe;

b) nepBooOpaznyto

B) yrnoBoii ko3 duirent kacarenbHOU

') MakcuManbHOMY 3HaUYEHUIO PYHKLIUU

6. YpaBHeHHE KacaTelbHOH K TaHHOW JIMHUH B TOYKE M UMeeT BUI. ..
2) YYo=y (x)(xXo)

6) y= Y (x)(x-xo)

B) Y-Yo=X-Xo

r) y=y*x

7. IIpon3BoHas MOCTOSIHHOM BEJIMYMHBI paBHa. ..

a) eTUHUIE

0) caMoli ITOCTOSTHHOM

B) HE CYIIIECTBYET

T) HYJIIO

8. Ilpu BBIYMCICHUN TPOU3BOIHON MOCTOSHHBIA MHOXKUTENb MOXKHO. . .
a) BO3BOJUTH B KBaJpar

0) BBIHOCHUTBD 32 3HAK IMPOU3BOTHOM

B) HE IPUHUMATh BO BHUMaHUE

T') IPUHATH 32 HYJIb

9. YckopeHue npsMOIMHEHHOTO ABMKEHUS PaBHO. ..

a) CKOPOCTH OT ITyTH TI0 BpEMEHH



0) mepBOM MTPOU3BOIHON OT MYTH 110 BPEMEHU

B) BTOPOU MPOM3BOTHON OT IyTH 110 BPEMEHU

T) HYJIIO

10. ®ynKuMs BO3pacTaeT Ha 3aJaHHOM IIPOMEXKYTKE, €CIIH. . .
a) repBasi IPOU3BOIHAS MOJOKUTEJIbHA

0) BTOpas MPOM3BOIHAS MOJOKUTEIIbHA

B) MepBas IPOU3BO/IHAS OTPHULATEIbHA

I') IepBasi NPOU3BOAHASI paBHA HYIIIO

2

11. Haiitu: lim X+ 2
X—1

a) He cymiecTByert; 0) O; B)% ; r)%

. 1+x°
12 Haiiru ™ 55
. aAuTnu X° + 2X
X — o0

a)1;6)0;B)-1; )00

m sin 5x
13. Haiitu X
X—>0

a) "He cymiectByeT; 6)0; B) w0; T)5

1 2x
14. Haiitu: lim (:H (;D

X —> 0
a)e’;6)e;B)1;T) 0

15. Haiinute npon3BoaHy0 QyHKIUN y=x3+COSX.

a)y=3x*—sinx;  6)y=x—sinx; B) Y=3x?+sinx;  r)y=x’In3+sinx

16. Haiinure npon3BoaHyto GyHKIMK Y=2X — SIN X.

a) Y=x*—cosx; 6) Y=x*—sinx;  B)y=2-cOS X; r) y'= 1 + cos x
17. HaiiguTe npousBoaHyro GyHKIun y=2"+ 1.
a)y=2"-In2; 6) y'=x.2*1; B))/le—z; r)y=x-2"1+1
18. Haiinure nponsBoanyto GyHKIuH Y= -€” + 3%,
a) y=e* +3x ; 6) y=-xe*+9x*;  B)Yy=-“+9x*; r)y=-e"1+9x.
19. Haiiure npomssoayto GyHkmmn y=e>* — In(3x — 5)
3 1 3 1
a)y=2e"”- —~_ @g)y=2e*- _—~— _ B) y=e® - ——~ ryy=e*- - _
))/ 3x-5 ))/ 3(3x-5) ))/ 3x-5 )yj 3(3x—-5)



20. Bropas npousBojsast y” (X) GpyHkimu Y(X)=4 x?-2X uMeeT BH/I

a)y'=4; 6)y'=8 ; B)Y'=6 ; r)y'=7
2. Tema: Humezpan u e2o npumeHneHue

1.®yukuus F HaspiBaeTcs mepBooOpaszHo st pyHKIMK T Ha HEKOTOPOM MPOMEKYTKE, €CIn

JUTSI BCEX X M3 3TOTO IMIPOMEKYTKA CYIIECTBYET MPOU3BOIHAS F (x), paBHas f(x), T.e. F (x)=f(x) aro...

9TO...

a) popmyna HeroTona-JleitOnuma

0) muddepeHnman GyHKIUH

B) nepBooOpasHas s hyHkuuu f

T') IPOU3BOJIHAS B TOUKE

2. MHOeCTBO 1IepBOOOpa3HbIX s JaHHON GyHKImH f(X) HaspBaercs. ..
a) pyHkuuen

0) HeolpeACIICHHBIM HHTETPAJIOM

B) MIOCTOSIHHBIM MHOKUTEJIEM

') YaCTHOM IPOU3BOJHON

3. Onepanust HaXOKICHUS HEONPEACICHHOTO HHTETpajla Ha3bIBAeTCA. . .
a) nuddepeHpoBaHueM QyHKINH

0) mpeobpazoBanueM (HyHKIUU

B) MHTETPUPOBaHUEM (PYHKLIUU

') HET BEPHOI'O OTBETA

4, HeHOCpe,I[CTBeHHOG HHTCTPUPOBAHUC, MCTOA IMOACTAHOBKH, HUHTCTPUPOBAHUC II0 YHACTAM

a) METOBI HAXOXKICHUS TIPOU3BOHOMN

0) METO/Ibl UHTErPUPOBAHHUS

B) METOJIbI perieHus 3aaaun Komm

I') BCE OTBETHI BEPHBI

5. IIpon3BoHast OT HEOIIPEAEIIEHHOIO HHTETPaJla PaBHa. ..
a) MOABIHTErPAbHON QYHKIIUI

0) NOCTOSIHHOW MHTETPUPOBAHUS

B) IEPEMEHHON UHTETPUPOBAHUS

r) o060 GyHKIMN

6. HeompeneneHHslif MHTETpai OT ajqreOpandyeckod CyMMBbI IBYX WJIM HECKOJIbKUX (PyHKUUH

paBeH. ..

a) MPOU3BEACHHUIO HHTETPAJIOB ATUX (PYHKIINH
0) pa3HOCTH ATUX (PYHKITUH

B) are0panvecko CyMMe UX UHTErPajioB



T') HHTETPATY YaCTHOTO 3TUX (YHKIIUHA

7. OnpeieieHHbIA UHTETPaJl BEIYUCIISIOT TI0 opMyIie. ..

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

> €

0) | f(x)dx=F(b)-F(a)

P> —

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

> —y

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

> —

8. OmpeiesieHHbIN UHTErPajl C OJJUHAKOBBIMU MPEJCIIAMH PABEH. ..

a) CIIMHMIIC

0) 0ECKOHEUHOCTH

B) HYJIIO

') YKa3aHHOMY Mpeaeny

9. IIpu mepemeHe MecTaMU BEPXHETr0 U HUKHETO MPENETIOB MHTETPUPOBAHUS ONpPEAETCHHBIN
UHTETpall...

a) ocTaercs MPeKHUM

0) MEHSIET 3HaK

B) YBEITMYMBAETCA B J[BA pasza

T') paBeH HYIIO

10. OmpeneneHHbIN HHTETPAJT UCIIONIB3YETCsl IPY BBIYMCICHHH. . .

a) MJIoIaAeH MIoCcKux Guryp

6) 00BEMOB TeJ BpallleHUs

B) NPONIEHHOTO MTyTH

T') BCEX MEPEYHCICHHBIX 3JIEMEHTOB

11. ®opmyna Herotona-Jleltonuma

a) j‘f(t)dt: F(b)- F(a):

0) j- f(t)dt=F(a)-F(b);

B) T f (t)dt = F(a) - F(b) + f:

a



r) i f (t)dt = F(b)— F(a) +fi

a

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

9 S=[ro;

b

6)  S=[f@dt;

B) ssz(t)dt;

t
t
r) S =dt j f(t)
L%

13. Ecim kpuBosIMHEWHasl Tpamerus, orpaHuueHHas juHuend Yy = f(X)>0 u npsmeiMu y=0,

X=a, X=Db, BpaiaeTcst BOKpyI OCH X, TO 00bEM BpAIlCHHUS BBIYUCISIETCS 110 (opMyIIe

b

a) \% :nj y2dx:
b

0) \Y =njx2dx;

B) \% :nj y2dx:
b

r) V =7Z'IX2dX;
b

34. Ecin y = f (X)(f(x)>0), To miomaas KpUBOJUHEWHOW Tpameluu, OrPpaHUYEHHOM 3TOM
JMHUEH, IBYMS MIPAMBIMU X=a u X=D 1 oTpe3koM ocu abcuuce a < X < b, Beraucisiercs 1no popmyie

a) S :j‘ f(x)dx;

0) S :j. f(x)dx;

b

B) szjf(x)dx;

r) S:f(x)jdx

35. Vkaxure nepBoobpasnyro gpyskmmu f (X) =3x* —sin x



a) F(x)=x*—-cosx;
X2

0) F(xX) =——sin x;
2

B) F(X)=X?+COSX;

r) F(x) =2 —cosx

2
16.0npeneneHHbIN HHTErpa I4X3dx paBeH
1

a) 36; 6)17; B)16; 1)15

17.I1nomans KpUBOJMHEHHON Tparenuy, OrpaHMYCHHON THHUAMU Y=4 — X2, y=0 onpenensercs

HHTErpaioM
a) j)‘(4—X2)dX; 6) .Zf(4—x2)dx; B) j(4—x2)dx; r) j(4—x2)dx

dx
A3X+2

18. B pesynbrare moacraHoBku t = 3X + 2 uHTErpa .[ IIPUBOJUTCS K BUAY

dx . 1,dt, dt . dt
a) IE, 0) gj.ﬁ, B)BJ.W1 r) J‘W

3

19.0mnpeneneHHbIi HHTErpa ISXZ dx paBeH
2

a)19; 0)18; B)35; 1)27

20.  MuoxecTBO  Bcex  mepBooOpasHbix  GyHkuuu  y=5 x*  umeer  Bux

a) x°; 0)5x>+C ;B) X>’+C ; 1)5x°+C

3.Tema: Ooviknosennbie Oughghepenyuanvrsle ypasnenus
1. YpaBHeHHe, CBS3BIBAIOIEE MEPEMEHHYI0, MCKOMYIO (YHKIHIO, €€ TPOU3BOJHYIO (WU

mudepennnan aprymenta u quddepeHuman GyHKIUN) Ha3bIBAETCs

a) HuddepennmranbHbIM
0) HHTerpaibHbIM

B) Jlorapugmuueckum
r) [TokazarenbHbIM

2. O6muM pemeHueM aud@epeHuanbHOr0 ypaBHEHHUS TEpBOrO TOpsAKa Ha3bIBaeTcs

byHKIHS
a) y=9(x,C)
0) y=(X)

B) y =Ng(x)
r) y =C’p(x)



3. HacTHbIM pemeHueM ypaBHeHUs F(X,y, y’) =0 Ha3bpIBacTCs peIICHUE:

a) y=0(x,Cy)

0) y =p(x)

B) y =Cop(x)

D y=Co(x?)

4. Ecim muddepeHnmanbHoe ypaBHEHHE COJCPXKHUT IMPOU3BOAHYIO WM IuddepeHiran He

BBIIIC BTOPOI'O IMMOpAAKa, TO OHO HAa3bIBACTCA:

a) HuddepeHunanbHbIM ypaBHEHHEM BTOPOTO MOPSAKA
0) JuddepeHnnansHbIM ypaBHEHHUEM TIEPBOTO TIOPSIKA
B) JuddepeHnnanbHbIM ypaBHEHHEM TPETHETO MOPSAKA
r) Her BepHoOro orBera

5. O6umM pemeHneM udQepeHINaIbHOr0 YPaBHEHHS BTOPOTO TIOpPSKA Ha3bIBACTCS
byHKIHA:

6. Xapakrepuctuieckoe ypaBHeHHe AuppepeHnuansHoro 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 perrenust AanHoro ypasaenus g(y)dy+f(x)dx=0...

a) METOJ pa3/ieJIeHNs] IePEeMEHHBIX

0) MeTOJ1 C MOCTOSIHHBIMU KO3 PUITEHTaMU;

B) METOJ MIapaMeTPOB;

') METO/I COCTaBJICHUS XapaKTePUCTUUECKOTO YPaBHEHUS

8. Jluddepenrnmansaoe ypaBHeHHE COS ydX — X°dy =0 B pe3ynpTaTe pasieleHHs MepeMEHHbIX

CBOAUTHCA K YPABHCHUTIO

a) cos ydx = x*dy ; 6)%— dy . B)% Y. r)

3 cos ydx
x> costy’ X cos’y’ X

2

dy

9.06muM pemeHueM nuddepeHuanbHOro ypaBHeHUS Ha3bIBAeTCA . . .

a) UHTETpaJ, CoJepKaIUi MPOU3BOIBHYIO MOCTOSTHHYIO C

0) uHTErpa, coaepKaliil KOHKpeTHOe 3HaueHue C

B) 3HaU€HME ONPE/IETIEHHOr0 HHTErpaja

') UHTEerpaibHas TUHUS AU} PepeHnanbHOro ypaBHeHuUs

10. YactHbIM pemeHueM qudepeHIaIbHOro ypaBHEHUS Ha3bIBACTCA . . .

a) UHTErpaJ, CoAepKaluii KOHKpeTHOe 3HaueHue C



0) UHTETpaJI, COACPIKAIINI TPOU3BOJIBHYIO MTOCTOSTHHYIO C

B) 3HAUCHUE ONPEEeIEHHOr0 UHTErpaja

T') UHTerpanbHas TUHUS U] PepeHInaTbHOTO ypaBHEHUS

11. JInst HaXOKA€HHSI YaCTHOTO pelIeHus U PepeHInaTbHOTO ypaBHEH!sI, HEOOXOAUMO ...

a) 3HaHUE HAYaJIbHBIX YCIOBUIA;

0) 3HaHHE TIPE/ICIIOB UHTETPUPOBAHUS

B) 3HaHHE METOJI0B perIeHus quddepeHaIbHbIX YpaBHEHUI

T') 3HaHUE METOJIOB MHTETPUPOBAHUS

12. Tuddepenumansoe ypasuenue suga Y'+P(X)=Q(X) Hasbisaeres ...

a) TUHEHHBIM

0) KBaZpaTHBIM

B) NapaMeTpUYECKUM

') ypaBHEHHUEM C OJIHOM MepeMeHHON

13. YpaBHenue Buia Y”+PY/+QY=F(X) Ha3bIBACTCH ...

a) TMHEHHBIM YPaBHEHUEM BTOPOTO MOPSIKA C TOCTOSIHHBIME KO3 PUITHCHTAMH

0) mapamMeTpUYeCKUM YPaBHEHHUEM BTOPOTO MOPSIKA ¢ TOCTOSTHHBIMH KO3 PUIeHTaMu

B) OJIHOPOJIHBIM YPaBHEHHEM BTOPOTO MOPSIIKA

) OMKBaIpaTHBIM YpaBHEHHEM

14. O6uwmii BUJ pemieHus: ypaBHEHUs yﬂ +py+qy=0 MIPU YCIIOBUH K1, K2 — IEHCTBUTEIHHBIE KOPHH
XapaKTEPUCTHIECKOTO YPaBHEHHUS. . .

a) y=C1ek1X + Czekzx

6) y:Cleklx

B) y= Czekzx

r) y=C1+C;
dy

15. TuddepenunansHoe ypaBHEHHE =2dX B pe3yibTare pasJieieHUus] NEepEeMEHHbIX

CBOAUTHCA K YPABHCHUTIO

a) ydx = x*dy

16. XapaxTepuctudyeckoe ypaBHenue nudpepenmansHoro y” — 6y’ +13y =0 uMeeT BUI

a) k?-6k+13=0



BUJI

6) k*-6k=0

B) k?+13=0

r) 6k+13=0

17. YpaBuenue Buga y” — py’ + qy = 0 sBisercs ...
a) HEOTHOPOIHBIM

0) OTHOPOAHBIM

B) NapaMeTPUUECKUM

') YpaBHEHUEM C OJTHOM MepeMEHHON

1
18. Xapakrepucrtuueckoe ypaBHeHHE AU PepeHINATBLHOTO ypaBHeHus Y — y' + 2 y =0 umeer

a) —k+1:0
4
0) k2+l:0
4
B) k2 —k+2=0
4
r) k?—k=0

4. Tema «Inemenmol KOMOUHAMOPUKU U MEOPUU 8EPOAMHOCHIEI)

1.Yn0p;1z[oquHoe MHOXCCTBO, OTIIMYAIOIICECA TOJIBKO ITOPAAKOM 3JICMCHTOB, HA3bIBACTCA

a) MepeCTaHOBKOU
0) pa3MelieHueM
B) coYeTaHUuEM

r) Pa3HOCTBIO

Z.YHOPHI[O‘-IGHHOG IMOAMHOXKECTBO M3 N 3JICMCHTOB 110 M 3JICMCHTOB, OTJIWYAIOIIHUECA APYT OT

Aapyra 00 CaMHMU 9JICMCHTaMU, h19%(e10) MOPAAKOM X PACIHOJIOKCHUA, HA3BIBACTCA ...

a) COYETaHUEM

0) pa3MelieHrneM

B) IIEPECTaHOBKOMN

r) Pa3HOCTBIO

3. ... U3 n 2JIEMEHTOB M0 M Ha3bIBAETCs JII00OE MOJMHOXKECTBO M3 M 3JIEMEHTOB, KOTOpPbIE

OTIIMYAKOTCA APYT OT ApyTa 1o KpaﬁHCﬁ MCpPEC OJHUM BJICMCHTOM.

a) TepeCcTaHOBKOMH
0) pa3MeIeHnemM
B) COYETaHUEM

I) Pa3HOCTBIO



4.CobpITHE, KOTOpOE 00s3aTEIHPHO MMPOU30MAET, HA3BIBACTCS ...

a) HEBO3MOXKHBIM

0) JIOCTOBEPHBIM

B) CIIy4allHbIM

r) JOCTOBEPHBIM U CITy4aitHBIM

5.CoObITHE Ha3BIBaeTC .. ., €CJIM OHO HE MOXCT HpOPI3OI>iTH B pE3YJIbTaTC JaHHOI'O HCIIBITAaHUS.

a) CIIy4aiiHbIM

0) HEBO3MOKHBIM

B) JIOCTOBEPHBIM

r) JOCTOBEPHBIM U CITy4aitHBIM

6.CoOBITHSA A U A Ha3BIBAIOTCH ..., €CIIM HEMOSBICHHE OJHOTO M3 HUX B PE3yNbTaTe JaHHOTO

HCIIBITAHUS BJICYUCT ITOABJIICHUC APYTOro.

a) COBMECTHMBIM

0) HECOBMECTUMBIM

B) IIPOTUBOIIOJIOKHBIM

r) HECOBMECTHBIM U IPOTUBOIOI0KHBIM

7.Yucno nepecTaHOBOK OIpeaensieTcs: GopMynoi

a) Pn=n!
m_ n!
6) C. ~ (n—m)!m!
m n!
B) C. _(n—m)!m!_,_n!
m n!
r) A= (n—m)!
8.Ywucno coueranuii onpenensiercs Gpopmyron
m_ n!
a) C.= (n—m)!
n_ n!
6) C m- (n—m)!
m_ n!
B) C. ~(n—m)!m!
I
r) cr = I L
(n—m)Hn!

9.BeposSITHOCTE JTOCTOBEPHOTO COOBITHS
a) oompmie 1

0) paBHa 1



B) paBHa 0
T) MeHbIe |

10.BeposiTHOCTH HEBO3MOKHOT'O COOBITHS paBHA

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

11.OTHOMICHHE 4YHCTIA WCIBITAaHUH, B KOTOPHIX COOBITHE TOSBHIIOCH, K OOIIEMYy YHCIY

(baKTI/I‘IeCKI/I IMPOU3BCACHHBIX HCIIBITAaHUI HA3bIBACTCS

a) KIJIACCUYECKON BEPOSITHOCTHIO
0) OTHOCHUTEIIbHON 4acTOTOM

B) ¢bu3nveckoii yacToToi

r) TEOMETPHYUECKOM BEPOSTHOCTHIO

12.BeposTHOCTD MOSIBICHUS COOBITHS A ONpeeseTcs HEPaBeHCTBOM
a) 0<P(A)<1

0) 0<P(A) <l

B) 0<P(A) <1

r) HET BEPHOTO OTBETa

13.Cymma BeposITHOCTEH MPOTUBOIOJIOKHBIX COOBITUN paBHA

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

14.BepositHocTs P 5 (B) HasbBaetcst

a) KJIACCUYECKON BEPOSTHOCTHIO
0) T€OMETPHUECKON BEPOSTHOCTHIO
B) YCJIOBHOM BEPOSATHOCTHIO

r) OTHOCHUTEIIEHOM 4acTOTOMN

15.Berunciuts P 4

a) 4

0) 16
B) 24
r) 32

4
16.Berunciuts A

a) 8



0) 12

B) 6

r) 16

17. Cny4aiiHON BEJIMYMHOW HA3bIBACTCSI NIEPEMEHHAsI BEJIMYMHA, KOTOpas B 3aBUCUMOCTH OT

HUCXOMJ0B UCIIBITAHUA IPUHUMACT TO WM MHOC 3HAUCHUC!:

a) He 3aBucsiiee ot ciydas

0) 3aBucslee OT ciayyast

B) 3aBucsilee OT IEPEMEHHON

T) He 3aBucsuiee o nepeMeHHOM

18. CnyqaﬁHa;I BCJIIMYMHA, [IPUHHUMAOMAasA pa3jiMdHbIC 3HAUYCHUA, KOTOPBIC MOXKHO 3aIllMCaTh B

BHU/JI€ KOHCUHOMN HIIN OCCKOHEUHOM OCICa0BAaTCIBHOCTH, HA3BIBACTCA .

a) CnydaifHOW BETMYUHOMN

0) JIMcKpeTHOH ciyyaliHOM BeTMYUHOMN
B) [TocTossHHOM BETUYUHOM

r) [IepemeHHOM BETUYMHON

Kpumepuu oyenusanus:

«omauunoy - 90%-100% npasunvrvix omeemos,

«xopouwon- 15%-89% npasunvhvix omeemos,
«yooeremeopumenvron- 50%-74% npasunvrvix omeemos,
«Heyo0oenemeopumenvHon- menee 50% npasunvbHbix 0meemos.
Bpewms, komopoe omseooumcsi Ha évinonnenue mecma - 20-30 munym.
2. CamocrosiTesibHBIC pAa00ThI

CamocrosiTeibHasi padota Ne 1 mo Teme «IIpenensl. HenpepelBHOCTD (hyHKIHIT.

Bapmuanr 1
1.B ¢ lim X" -9 3. Boruncnuts npezen pyukuuu: lim X+2
Beruaucnuts npenen pyuakiun: lim ———— : lim—
B e X% —8x+15 x>0 32 —7X+6
. X+5 X2—2X+2
2. Berancauts npenen kome: lim Slim 2 er e
P dyn 36 4. BeruucnuTh npenen QyHKIMH: 1@0 < —8x 11
Bapmuanr 2
2 2
. X“+x-20 . 4x° +8
1.Beruncnuts npenen gyukupn: im ————— | 3. Berancants npegen gpynximn: im ———
x>4 x°-16 x> 2X° —5X+6
. 3X+6 o x3-x
2. Beraucnnts npeaen gpyskupu: lim ——— 4. Beraucauth npenen Gy lim Xx+8
x>2 2X —4 x—>wx2_3x+1
Bapuanr 3
x* —49 8x° +2

1.Beraucnuts npenen gyskmun: im —————— | 3. Beryuenuts npegen yskuuu: im ———
x>7 x? —5x —14 P Py x—o X% + 5X + 6




x* +4
2X—6

2. Beruncnauts nipeen GyHKIM: Iim3
X—>

4. BeruucnuTh npenen QyHKIIH:
. 5X3-2x% +2x

im ———

x>0 2% —6X+9

Bapuanr 4
1.Beraucnuts npenen QyHKIIH: o TXP =2
i w2 —12% + 35 3. Beruucnuts npenen GyHKINN: 1@0m
x5 x> -25
X711 5x° —2x+8
2. Beraucnuth npenaen kouu: lim 4. Beraucnuth npeaen Gyakmun: im ————
p pyn x5 2% —10 peaex pymiuu: im) 2x? —3x+1
Bapuant 5
_ x*—3x-18 x? -1
1.Borancnute npeaen ynkuuu: im ———— | 3. Beruucinuts npegen ¢pyukmun: lim ————
peaert by 8 x*—36 pezex pymwitw: i 3x° —4x+6
. 2x-3 x* —x+20
2. Beruucauts npenen yaxmun: lim . dim——
p dy ot 3y —12 4. BeraucnuTh npenen GyHKIun o 3% 110
Bapuanrt 6
1.Beraucnuts npeaen Gyuakmun: lim x* 81 3.B (0} lim xt-1
. : — . Beruucnuth npenen GpyHKIMM: —
Y 9 x2 11 +18 Py 8x? —5x+1
2. Beraucnuts nipenen pyakmnuu: lim =5 4. Berapcouth mpeaen gpyskmun: im w
x—6 2 —12 x-o X% — X +10

Bpems Ha BpinosiHenue: 30 MuH.
Kpurtepun onenuBanus:

«OTIIMYHOY - BEPHO BBHITIOJIHEHO 4 33aHNS;
«XOPOIIO» - BEPHO BBINOJIHEHO 3 33aJaHUS;

«yIIOBJIETBOPUTEIHLHOY» - BEPHO BHITIOIHEHO 2 3a/1aHUS;
«HEYJOBJIETBOPUTEIBHOY» - BEPHO BBINOJIHEHO MEHEE 2 3aJJaHUH.
CamocrositesibHas padora Ne 2 mo teme «lIponsBognast pyHKInm»

Bapmuanr 1

1.Haittu npousBoanyto gynkuu Y = sin® (4X3 - 2).

2.Haiitu IpousBoHyI0 TpeThero nopsaaka Gpynkiuu Yy = 3X* +cos5x .

y 3 y
3.Hamucare ypaBHeHHE KacaTelabHOH K rpaduky ¢ynkuuu f(X) = ” B Touke c abcruccoit X, =-1,

Xo =1.

1 .
4. MarepuasipHasi TOUKa JABIKETCS 0 3aKoHy X(t) = —§t3 +2t? +5t. HaiiTi cKOpOCTb U yCKOpPEHHE B

MomeHT BpemeHH 1=5 c. (Ilepemenienne nzmepsieTcst B MeTpax.)

Bapmuanr 2

1.Haiitu mpousBonnyro GyHKIMH Y = COS“(BX2 + 9).

2.HaiiTi mpon3BOIHYIO TPEThEro mopsaaka QyHKImH Y = 2X° —sin 3X.

3.Hamucats aBHEHME KacaTeJIbHOW K rpaduk ki f(X) =2X—x® B Touke ¢ abCImCCoi
yp p y OyH

Xo =0, X, =2.




4. MarepuanbpHas TouKa JBUKeTCs 110 3akoHy X(t) =t° —4t?. HaiiTu cKopoCTh U YCKOPEHHE B MOMEHT
BpemenH t=5 c. (Ilepemenienne n3mepsercs B MeTpax.)

Bapuant 3

1.Haiiti nmpousBoHyto GyHKIHKM Y = tg 5(3X4 —13).

2.HaiiTu npou3BOIHYIO TpeThero nopsiaka pyHkmmu Yy = 4x° —e*.

3.Hanucath ypaBHeHHe KacaTenbHoi k rpaduky gynxmuu f (X) = x> +1 B Touke ¢ aberuccoit X, =0,
Xo =1.

1., 2 o
4.MatepuaibHasi TOUKa JABIDKETCS 10 3akoHy X(t) = Zt +1°. HaliTu ckopoCTh U yCKOpEHHE B MOMEHT

Bpemenu t=5 c. (Ilepememienue uzmepsiercst B MeTpax.)

Bapuanr 4

1. Haiitu npousBoanyio ¢pyskiuu Yy = ctg* (5X3 + 6).

2. HaiiTi ipon3BoiHyI0 TpeThero nopsaka Gpynkmun Y =5x* —cos4x.

3.Hamucath ypaBHeHMe KacaTenbHOW Kk rpapuxy dymxmum f(X)=x*—1 B Touke ¢ abcuuccoit
Xo =—1, X, =2.

4, MarepuanpHas TOUKa ABHKeTCs 1o 3akoHy X(t) =t* — 2t . Haiitn ckopocTh M yCKOpEeHHE B MOMEHT
Bpemenu t=5 c. (Ilepemerienne nzmepsiercst B MeTpax.)

Bapmuanr 5
1. Haiiti mpousBoanyto ¢pyHKum Y = arcsin® 7x°.
2. HaiiT mpoM3BOIHYIO TpeThero nopsaaka Gpyakmun Y = 4x* +sin 2x.

. . T
3.Hamucare ypaBHeHue kacaTenbHOH k rpaduky gyHkuun f(x) =tgx B Touke ¢ abcuuccoi X, = 7

XOZE.

4. MatepuanbHasi TOYKa JABHKETCS 10 3akoHy X(t) = 2t° —8. Haiitn CKOPOCTh M YCKOPEHUE B MOMEHT
BpemenH t=5 c. (Ilepemenienne nuzmepsercst B MeTpax.)

Bapuanr 6

1. Haittu npousBoanyto gynkiuu Yy = arctg®5x*.

2. Haiit npom3BOIHYIO TpeThero nopsaka Gynkiuu Yy = 6x° +e*

3. Hammcate ypaBHeHme kacaTenbHOH K rpaduky ¢yHknum f(X)=1+cosx B Touke ¢ abcmmccoi
V4

XOZO, XO ZE

4, MarepuanpHas TOUKa ABIKeTCs 1o 3akoHy X(t) =t* + 2t . Haiit ckopocTh M yCKOpeHHE B MOMEHT
BpemenH t=5 c. (Ilepemerienue u3amepsieTcst B MeTpax.)

Bpewms na BeinonHenue: 40 MuH.

Kpurepun ouennBanus:

«OTJINYHO» - BEPHO BBINIOJHEHO 4 3a/1aHNUS;

«XOpPOUIO» - BEPHO BBIITOJIHEHO 3 3aJ1aHNS;

«yZIOBJIETBOPUTEIILHO» - BEPHO BBIIOJIHEHO 2 33JaHUS;

«HEYJOBJIETBOPUTEIBLHO» - BEPHO BBINOJHEHO MEHEE 2 3aaHUil.

CamocrositeabHas padora Ne3 no teme «Heonpenenenuplii uaTerpain. MeToabl UHTETPUPOBAHUS»



Bapmuanr 1
Haiitu HeonpeneneHHble MHTErpaibl METOJIOM HENOCPEACTBEHHOIO MHTErpupoBaHus (s Ne

1-5).
1
1. ([ 5c0sx —3x2 —jd 1 1
'[( COSX — 3X +X X 4. ‘[[COSZX+ — de
38 —x® +x* dx
2. NER > I1+16x2
3. J.(GX-32X—4)jx

Haiiti HeompeeIeHHbIC HHTETPAJIbI METOIOM TTOACTAaHOBKH (17151 Ne 6-8).

3 3 x8
1. [(8x—4)dx. 2 | 12:° +5 4, 3. [x*-e"dx.
3X" +5x-3
Bapuant 2

Haiitu HeonpeneneHHble UHTETpalibl METOJOM HEMOCPEACTBEHHOTO MHTErpupoBaHus (st Ne
1-5).

. 1 1 1
1. || 6sin x+4x3 —= dx 4, + dx
J.( xjd J‘(1+ x? sinzx)

x° —3x7 +2x8 dx
2. | ———dx S | —
j x’ '[\/4—9x2

3. [(7*-2% +5}ix

Haiitu HeompeieIeHHbIe HHTETPAJIbI METOIOM TOICTAHOBKH (17151 Ne 6-8).

1 [(7x+5)"dx 2 | 18x* -3 3. [x7-e"dx
" J6x®-3x+8

Bpemsi Ha BbInOJIHeHHE: 45 MUH.
Kpurepuu onenuBanus
«oTINYHOY - 85%-100% npaBUIBHBIX OTBETOB,
«xopomo»- 65%-85% mpaBUIBHBIX OTBETOB,
«yIoBIETBOpUTENBbHO»- 50%-65% MpaBUIBbHBIX OTBETOB,
. «HEYIOBJIETBOPUTENEHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

CamocrtositeibHass padora Ne 4 mo teme «OnpeneneHHblil uHTerpan. ['eoMmerpuueckuii
CMBICJI OIIPEJICIEHHOTO UHTErpaiay.

Bapmuanr 1

2
1. Beruucnuts onpeneneHHslii HHTErpadt: _[(4X2 +X— 3)1X.
0

3
o 3
2. Brrunciaurs OIMPECACIICHHBIN UHTETPpaJl MCTOAOM IMOJACTAHOBKU: .[(ZX —1) dx.
2



3. Brruucnuth, mpenaBapuUTENbHO ClelaB PUCYHOK, IIOMAAb (GUTYpBI, OTpPaHHYCHHON
JINHUSIMU y:—X2 +4, y=0, x=-2, x=2.

4. Haiitn 00BbeM Tesa, OJYy4eHHOTO TIPH BPAIIEHUH BOKPYT OCH a0CITMCC KPUBOJWHEHHON
Tparenuuu, OrpaHUYCHHON JIMHUSAMU: Y = \/; , y=0, x=1 x=4.

S. CKOpOCTh JIBIKEHHSI TOUKH MU3MEHSETCS M0 3aKOHY V = 3t% + 2t +1 (m/c). Haiitu myTh

S, mpoiinennsiit Toukoii 3a 10 ¢ oT Hayana ABMKEHUS.

Bapuanr 2
3
1. Beruucnurs onpeneneHsslii HHTErpail: I(ZXZ - X+ 4)1X .
0
1
o 4
2. Boruucnuts onpeneneHHbld HHTErpajl METO0M MOACTAHOBKU: I(SX +1) dx.
0
3. BoruncnuTh, mpeaBapUTENbHO ClIeNaB PHUCYHOK, IUIOMIAAb (DUTYpBI, OTpaHUYECHHOI

HHHHﬂMH:y=—X2+1, y=0, x=-1 x=1.

4. Haiitu 0o0bem Tena, moyueHHOro IpU BpPallleHHH BOKPYT OCH abCclucC KPUBOIMHEWHOM
Tpaneuuu, OrpaHUYEeHHON JTUHUAMU: Y = Jx, y=0, x=0, x=1.
5. CKOpOCTh JBHKEHUS TOYKHM HU3MEHSETCS 110 3aKOHy V = 9t> —8t (m/c). Haiitu myts S,

MPONJCHHBI TOYKOW 32 YETBEPTYIO CEKYHAY.

Bpems Ha BpinosiHenne: 45 muH. Kpurepnu onennBanus

" «oTIM4HO» - 85%-100% npaBUIBHBIX OTBETOB,

" xopomro»- 65%-85% mpaBUILHBIX OTBETOB,

" «ynoBieTBOpUTEIbHO»- 50%-65% npaBUIIBHBIX OTBETOB,

"  (HEYIOBJIETBOPUTEIBbHO»- MeHee 50% MpaBUIIBHBIX OTBETOB

CamocrosiTe1bHast padoTta NeS o teme «OObIKHOBEHHbIE TU(DEpeHIIATbHBIE YPaBHEHU
Bapmuanr 1

1. SBnsiroTCst M AaHHBIEe PYHKUIMUU PELIEHUSIMU JaHHBIX AU(QepeHInanbHbIX YpaBHEHUN (1715
Ne 1-2).

X

1. y=ce > +ce*, y'+4y -5y=0.

8 1
2.y=—, Yy =-—2y>
y X y 3 y
2.PemuTts crnenyronue nuddepeHnnanbHble ypaBHEHUS IEPBOT0 U BTOporo nopsaka (ass Ne 3-
6).
3y ! +x*



4.y" = y2
5.y'-3y+5=0.
Bapuanr 2

1. SIBnstoTcs U JaHHBIE PYHKIUU pEeUICHUSIMHU JaHHBIX AU(QepeHnanbHbIX ypaBHEeHUH (s

Ne 1-2).

3-6).

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

2. Pemuts cnenyromue quddepeHranbHble ypaBHEHUs IEPBOro U BTOPOro nopsaka (ams Ne

3.y =-6y

5. y'—=7y'+10y =0
Bapuanr 3

1. SIBnstoTcs M naHHBIE (YHKIWUW PEIICHUSIMH JaHHBIX AuddepeHnnanbubix ypaBHeHUN (1151

Ne 1-4).

6-12).

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

2. Pemmuth cnenyronme auddepeHnranbaple ypaBHEHHS IEPBOTO U BTOPOTO mopsiaka (st Ne

5.y'+8y—-3=0.
Bapmuanr 4

1. SABnsiroTcs M AaHHBIE QYHKIUU PEIICHUSIMHU JaHHBIX IuddepeHIanbHbIX YpaBHEHUN (I

Ne 1-2).

6-12).

1.y=ce* +c,e’, y'—-y -6y=0

2. Pemute cnemyromue muddepeHnmranbaple ypaBHEHHS TIEPBOTO U BTOPOro mopsiaka (st No



3.y"'=8y

, y
4.y' =
Y 1+ x?

5.y"+8y'+16y =0
= Bpems Ha BbInoJHeHue: 45 MUH.
* Kputepuu oneHuBaHUs
= «ornyHO» - 85%-100% npaBUIBLHBIX OTBETOB,
= «xoporo»- 65%-85% mnpaBUIBLHBIX OTBETOB,
= «yaoBIeTBOPUTEIbHO»- 50%-65% mpaBUIBHBIX OTBETOB,
"  (HEYAOBJIETBOPUTEIBbHOM- MeHee 50% NpaBUIbHBIX OTBETOB

CamocrositeibHast padora Ne6 mo teme «lloHATHe COOBITUS M BEPOATHOCTH COOBITHS.
TeopeMbl Cl10)KEHUS U YMHOXKEHUS BEPOSITHOCTEI»

Bapuant 1

1. W3 xop3uHbl, B KOTOpOi HaxoAsTcs 4 OenplX U 7 YepHbIX 1apa, BHIHUMAKOT OJUH LIap.
Haiitn BeposATHOCTH TOr0, UTO AP OKAXKETCSI YEPHBIM.

2. OnpenenuTs BEpOATHOCTD MOSIBIEHUS «TrepOay npu OpOCaHUU MOHETHI.

3. B xop3une 20 mapoB: 5 cuHHX, 4 KpacHbIX, OCTaJIbHbIE YepHble. BpiOuparoT Haygauy
oJuH 1map. OnpenenuTh, ¢ KaKoi BEPOSATHOCTbIO OH OY/ET LIBETHBIM.

Bapuanr 2

1. B oanoit xop3une HaxoxATcs 4 OenblX M 8 YepHBIX IMIApOB, B JIpyroil — 3 Oenbix u 9

YCPHBbIX. N3 xaxmoi KOP3WHBI BBIHYJIU T10 LIApy. Haiitu BEPOATHOCTH TOTO, UTO o0a rapa OKaXyTcCHd

OEJBIMU.

2. Bpocarot n1Be MoHeThI. OnpeaenuTh, C KaKOil BEpOSITHOCTBIO MOSIBUTCS «TepO» Ha 00enx
MOHETaXx.

3. W3 xop3uHBbl, B KOTOPOil HaxoaaTcst 7 OenbIX M 3 YepHBIX L1apa, BBIHUMAIOT OJUH IIap.

HaiiTi BeposTHOCTB TOTO, YUTO IIap OKAXKETCS OEIIBIM.
Bpems Ha BeinmosiHeHue: 30 MuH.
Kpurepun onenuBanns
«OTJINYHO» - BEPHO BBINIOJHEHO 3 3a/1aHNUS;
«XOPOIIO» - BEPHO BBIIOJIHEHO 2 3a/laHMS;
«yOBJIETBOPUTENILHO» - BEPHO BBINOJIHEHO 2 33aJaHUsl, HO UMEIOTCS] HEJIOUETHI;
«HEYIOBJIETBOPUTEIIBHOY - BEPHO BBIIIOJIHEHO MEHEE 2 3a/1aHUH.
CamocrositeibHass padora Ne 7 mo Teme «Ymnc/I0Bble XapaKTePHCTHKH CJIy4ailHOM

BCJINYHUHBD».



1. B nmorepee 100 OuneroB. PaswirpeiBaercst oawH BeMrphil B 200 pyOnedt m aBaaiaTh
BBIUTBITIEH o 50 pyonei. [Tycts X — BenmnunHa BO3MOXHOTO BBIMTPBIIIA JIJIs YEJIOBEKA, NMEIOIIETO
onuH Oounet. COCTaBUTh 3aKOH PACIIPEICICHHSI TOW CITy4ailHOW BEJTMYHHBI X.

2. CnyuaitHas BennunHa X 3aJjaHa 3aKOHOM pacrpeaelieHus:

1 4 6
0,1 0,6 0,3
Haiitu ee MaTeMaTHUeCKOE OKUIAHUE.

3. Cryuaiinas BenmuuuHa X 3a/1aHa 3aKOHOM PaCTIPeICIICHUS

1 5 8
0,1 0,2 0,7
Haiitu gucrniepcuio u cpeaHee KBaapaTUyHOE OTKIIOHEHUE 3TOM CIy4ailHON BEJTUYUHBI X.

4, Cnyuvaitnple BenmuuuHbl X © Y 3aJaHbl  3aKOHOM pacmpeneieHus. Haiitu

MATEMATHYCCKOC OXKUJaHHUEC 3THUX CJIy‘IB.fIHI:IX BCJIMYHMH U OIPCACIIUTD 110 Ta6JII/IIIaM, KaKad U3 JaHHBIX

BenimunH Oonee paccesiHa. [logcuurars aucnepcun D(X) u D(Y). Yoenutscs, uro 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
Bpemst Ha BpinosiHenne: 40 MuH.
KpnTeplm OllCHUBaAHUA
— «OTIN4YHO» - 85%-100% npaBUIBHBIX OTBETOB,
— «xoporo»- 65%-85% npaBUIbHBIX OTBETOB,
— «ynoBaeTBOpUTENbHO»- 50%-65% npaBUIbHBIX OTBETOB,
— «HCYHOBJICTBOPUTCIIBHO»- MCHCC 50% IMMPpaBUJIBHBIX OTBETOB
TemaTnueckuil miaH NpakTHYECKUX padoOT
Ne Ne Tembl HanmeHoBaHMe pakTHUECKOH (JTaDOpaTOpHOIT) paboOTHI OK ®opma Kox.
n/m (pazmena KOHTPOJIS 4acoB
no KTIT)
1 | Pazgen 1 Haxoxnenne npenenoB GpyHKIUH. OK1 Ortyer 2
1.1 OK2
2 11 Brruncnenue npousBoasbixX. [IpuMeHeHne npon3BoaHON OKl1 Otuer 2
IIpU PELICHUN IPUKIIAIHBIX 3a]a4 OK2
3 11 Brraucnenune nuddepenimana GyHknu u ero OK2 Oryer 2
MIPUMEHEHHE B MPUOIMKSHHBIX BBIYUCICHHIX OK7
4 11 Heompenenennsrii  mHTErpan GyHKINH. OKl1 Otuer 2
OK2
5 1.1 Mertoasl nHTErpUpOBaHus. MeTo 3aMeHbI IEPEMEHHOM. OK1 Otuer 2
OK2
6 1.1 Brruncnenue omnpenenenHoro  unHrerpana. IIpumenenue | OK1 Otuer 2
OIIPEJIETICHHOTO MHTErpajla K penieHuro mnpukiagHeix | OK2
3ama4 OK9
7 1.2 Pemenune i depeHInanbHbIX ypaBHEHUI c | OK2 Otuer 2
Ppa3AesAIOIIMMUCS IEPEMEHHBIMH. OK7
8 1.2 Pemwenne nuueitnbix muddepennmansubix ypaBHenuit 1 | OK2 Otuer 2
TIOpSZIKA W TUHEHHBIX OHOPONHBIX muddepeHnuanbaeix | OK3
YpaBHEHHH 2 TIOPSIIKA ¢ MOCTOSHHBIME Koo pummentamu. | OK7
OK6




9 1.3 HccrenoBanue Ha CXOAMMOCTD PSIIOB. OK2 Oruer 2
OK3
10 1.3 PaznokeHune 3aeMeHTapHbIX QyHKIMA B psiaq Makiopena. | OK2 Otuer 2
OK6
11 2 UucneHHOE HHTETPUPOBAHHE. OK5 OTtuer 2
Brruncnenue WHTETPAJIOB o dopmynam | OK3
NPSIMOYTOJIBHUKOB, Tpaneuui, popmyne CumicoHa. OK7
12 2 IIpumenenue ¢dopmyn npudmmkenHoro | OKS Otuer 2
i depeHnnpoBanus, OCHOBaHHBIE Ha | OK3
MHTEPIOISAIMOHHBIX Gopmynax HeroToHa. OK7
13 3 Pemrenue 3ama4 ¢ nomouipio kKnaccuueckoro onpeaenenus | OK2 Otuer 2
BEPOSITHOCTH COOBITHSL. OKI10
OK7
14 3 TeopeMbl CI0KEHUS B YMHOKEHHS BEPOSTHOCTEH. OK1 OTtuer 2
OK2
15 3 Cryuaiinas BennumHA. 3aKOH pacupexpencHus cmydaitHoi | OKl Otuer 2
BeIMYMHBL. MaTeMaTnueckoe oxumanme u mucrepcus | OK2
CIy4ailHON BEIMYUHBI OK4
16 3 VYnpaxHeHUs Ha TOBTOPEHHUE U3YYCHHOTO MaTepraia OK1 OTtuer 2
OK2
17 3 [MoxroToBka k 3K3aMeHY OK1 Otyer 2
OK2
OK4
HUTOIo 34

TpeboBanue kK 0POPMIICHHIO MPAKTHYECKUX PAOOT
HpaKTI/I‘IGCKI/Ie pa6OTI)I HGO6XOI[I/IMO BBIIOJHATb B OTACIBHBIX TCTPAAAX C YKA3aHUCM HOMEpaA,

TEMBI U LICJIN pa6OTbI.

Xoo pabomul:
1. [To3HAKOMUTBCS C TEOPETUICCKUM MATCPHAIIOM.
2. Cnenath KpaTKMil KOHCIIEKT TEOPETHUYECKOrOo Marephayia (OCHOBHBIC TOHSTHS,

orpeesieHus1, HopMyJIbl, TPUMEPHI).

3. BeimonHuTh paboty.

4. Cratp npenogaBaTeNio TETPaab JJIsl IPOBEPKH.

[lpu BBIMONHEHWH pabOTBl HWHOTAA MOTYT BO3HHUKHYTH HEKOTOPBIE BOIIPOCHI IO
TEOPETUYECKOMY MaTepHuaay. OTH BONPOCHI HAJO0 pELIMTh, BOCIOJb30BABIIMCH PEKOMEHIYEeMON
muteparypoil. Ilpu BBINOJHEHHMH NPAKTHUECKUX pPAa0OOT paspelaercs MOJIb30BATHCS JIEKIIMOHHBIM
MaTepHAJIOM.

3aMevaHue: METOAMYECKUE YKa3aHWs 110 BBHIMOJHEHUIO MPAKTUYECKHX PAa0OT W BAapPHAHTHI

9K3aMCHAIIlMOHHBIX OnIeTOB npujaararoTcs.



IIpunoxenue

OEJIEPAJIBHOE ATEHTCTBO MOPCKOI'O 1 PEHHOI'O TPAHCIIOPTA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUUKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE

BBICILIET'O ObPA3OBAHUMA

«BOJIKCKUM T'OCYIAPCTBEHHbBIV YHUBEPCUTET BOJIHOI'O TPAHCIIOPTA»

CAMAPCKHWH ®UIHAJ ®PTEOY BO «BI'YBT»

PACCMOTPEHO

npeaMeTHON (LIMKII0BOIT) KoMHCCHeH
MaTeMaTHYECKUX U 00LIHNX
€CTECTBEHHOHAYYHBIX AUCIUIIINH

IIpencenarens [TIK

N.B.BanoBa
«__» 2025r.
IIpotokon Ne ot «_ » 2025 r.

3K3AMEHA].II/IOHHblﬁ BUWJIET
Ne

10 JUCHUILINHE!

EH.01 MaremaTuka

«

YTBEPX/IAIO

3aMecTUTelb JAUPEKTOpa

»

1o y4eOHoii padbore

0O.A.Mopzuscosa
2025 .

HNucTpykuus 1J151 CTyJ1IeHTOB

DK3aMeHallMOHHass paboTa MO MaTeMaTHKE COCTOUT U3 24 3ajaHMil, KOTOpbIE pa3/eieHbl Ha TPU

YPOBHS.

3a,I[aHI/I$I ypOBHeﬁ ((A)), «B» 1 «C» HeO6XO,Z[I/IMO IMHUCbMCHHO PCUIUTD M 3allMCaTb OTBCT.

BHuMaTenpHO 4YHTalTE yCloBuAa 3aJIaHUi. OTBeThl 3alUCBIBAMTE YETKO H pa360p‘lI/IBO.

PexkoMeHyeM BBINONHATH 3a/laHUsl B TOM IOPsIZIKE, B KOTOPOM OHU JaHbl B pabote. Ecin kakoe — 1o

3aaHUC Yy BAC BBI3BIBACT 3aTPYAHCHUC, TO MMPOITYCTUTE €0 U HOCTapaﬁTGCB BBITIOJITHUTD TC, B KOTOPBIX

BbI YBEPCHBI. K IMPOMYHICHHOMY 3aJaHUI0 MOKHO BEPHYTLCA, CCJIN Y BAC OCTAHCTCA BPEM:I.

YpoBens A

Haiinure mpousBoaHy0 QyHKIIUU: = 7x* -8cosx

Haiinure BTOpyIo Mpou3BOIHYIO QYHKIIUU: V= 5x%-6x+2

1
2
3. Haiinure unterpan [(6x + 2%) dx.
4

Pasnenute nepemenusie B nupdepeHmuansHoMm ypapHernn sinxdy + y3dx = 0.

5. Haiinute oOmee pemenue aup@GepeHIHaTIbHOI0 YpaBHEHUS C Pa3JesIOIUMUCS

IepeMeHHBIME Y = 2X° + 4.

6. Haiigure ceapmoit uneH psna Z .
—=2n+3
0
7 N 1
. Haiinure yactuunyto cymmy Sz psina Z -
n=1 3 -1
8. VY cTaHOBHUTE COOTBETCTBUE MEX]TY PsIIaMU M UX HA3BaHUSMU:

l) i (_1) "

n®+8 "

(1"

A) cTreneHHOM
B) 3HaK0OMOIOKUTETHHBIN

C) 3Hakouepeayroumics




2)00

3 Y

9.

nt
——x".
~n+3
1
~3"+1

[To nenu mpousBeaeHo 12 BBICTPENOB, MPUYEM 3apErUCTpUpOBaHO 9 nomnaganuii. Yemy

paBHA OTHOCHUTCIJIbHAA YaCTOTa IIOIIaJIaHHA B neap?

10.

3aKoH pacnpeziesieHusl BEpOATHOCTEW JUCKPETHOM CllydyallHOM BETMYMHBI X UMEET BU:

X 0 1 2
P p1 0,3 0,4

Haiinure BeposTHOCTS P1.

11. Haiigute marematnyeckoe oxupanue M(X) ITUCKPETHON Cily4alHONW BETHYHMHBIX,
3aJJaHHOI 3aKOHOM pacIpe/esIeHUsI:
X -2 2 3
P 0,4 0,1 0,5
12. Haiigute abCOMOTHYIO OTPEIIHOCTD OKpYyTieHus 1,4 1o 6mmkaiero nesioro 4ucia.
Yposens B
1. Haitaure npoussoanyio pyHkiuu y = x3 - e”,
2. Haiigure npousBoanyo GyHKIMu y = Sin5x.
3. Teno mBuKeTCs MPAMOJMHEHHO Mo 3akoHy S(t) = 2t3 + t — 2(m). HaiiguTe 3HaueHne
CKOpPOCTH B MOMEHT BpeMeHH =3 c.
4. Haiinute miomans KpUBOJMHEHHON Tpamenuu, orpaHn4eHHOW rpadukamMu (yHKIHMA:
y=-x%-2x, y=0.
5. C nmomompio oacTaHOBKY t=2X+3 HaliguTe HHTErpan I (2x +3)dx.
6. Haiinute oOmee pemenue auddepeHnnanbHOro ypaBHEHHUs BTOpOro mopsiaka — y'-
4y'+3y=0.
7. JlaH 3aKOH pacrnpeieleHus clyyailHol Benmu4nuHbl X:
X 1 -1 -2
P 05 0,2 0,3
Haiigure mucniepcuio D (X).
Yposenb C
e
dx
1. Beruuciure onpeaeneHHblil HHTerpa X

2.

3.

1

Uccnenyiite Ha CXOAUMOCTb PSIA; 23_" .
n=1
5
Bbruucnure npubIMmkeHHOE 3HAUY€HUE HMHTEerpasa I(ZX +1)dx , ucnons3ys Gopmyiy
1

MIPSIMOYTOJIBHUKOB:

b

| £ (x)dx =h(f(xo) +F(x) +f(xo) +f(xs)), rnie h=1, xi=a+ih (i=0, 1, 2, 3).

a

4.

[To Tabnuie 3HaYeHUH QyHKITIH



COCTaBJIeHa Ta0IMIla KOHEUHBIX Pa3HOCTEH

X y Ay Ny
0 1 3 1

1 4 4

2 8

Brruucnute npubnanxeHHoe 3HaUeHne MPOou3BogHON QyHKIMHU B ToUuke X=0,4, HCHIONB3YS

2t-1

bopmymy: y'(x)=%(Ay+TA2y o+ ) ,Te t = X~ %o

h

5. BeposiTHoCTh ToOmamaHus B Iedb IpH OAHOM BbIcTpenie coctaBiaser 0,8. Haiinure

BCPOATHOCTDb TPEX nomnajgaHui IIpHU 9YCTBIPCX BBICTPCIIAX.

Nsmenenns u nomomnuenuss @OC

Usmenenus n nononaenns kK ®OC muctmmummael EH.01Martemaruka.
WUsmenennii na 2025-2025 rT. HET.

IIpencenarens IIIK . B. BaHoBa
Toonuce DPUO

«29» 08. 2025 .




