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1. IHosicuuTennLHAA 3aIHCKA

1.1 ObsacTh NpUMeHeHHSA

@OHA OLEHOYHBIX CPEICTB JAUCLUUIUIMH COCTaBJIE€H B COOTBETCTBUU ¢ DenepanbHbIM
rOCYJapCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHIAPTOM  MPO(ecCHOHATBHOrO  00pa3oBaHUS IO
HaIpaBJICHUIO MTOATOTOBKH (cIenuanbHOCTH): 26.02.06 DKCIuTyaTanus CyJIOBOTO
3JIEKTPOOOOPYOBAHUS M CPEJCTB ABTOMATUKH.

MecTo AUCHUIUIMHBI B CTPYKTYpE MPOrpaMMbl MOATOTOBKHM CIIELUAIUCTOB CPEJHErO 3BEHA:
IUCLUUIUIMHA OTHOCUTCS K IIMKJIY MaTeMaTHYeCKUX W OOIIMX EeCTeCTBEHHOHAYYHBIX JMCHUUILUINH
(EH.O1).

1.2 Hesau 1 32124 AUCUMIIUHBI:

B pe3ynbraTe ocBOGHUS TUCHMILIMHBI CTYACHT J0JIKeH YMeTh:

1. pemats pocteie AudPepeHnranbHble ypaBHEHHS,

2. IPUMEHSTh OCHOBHBIE YMCIIEHHBIE METO/IbI JJIsl PELICHUS IIPUKIIAIHBIX 3a/1a4.

B pesynbrare ocCBOCHUS TUCHUILTMHBI CTYA€HT /I0J17KeH 3HATh:

1. OCHOBHBIE MMOHATHS U METO/Ibl MATEMAaTHUECKOTO aHAIIN3A;

2. OCHOBBI TEOPUH BEPOSITHOCTEH M MATEMAaTHIECKON CTAaTHCTHKHY;

3. ocHOBBI TeopuH U hepeHINATbHBIX YPaBHEHUH.

1.3  TpeGoBanus Kk pe3yJbTaTaM 0CBOEHHMS THCHMIIHHBI

[Tponiecc u3y4yeHHs AUCLUIUIMHBI HANpaBlieH Ha (OPMHUPOBAHUE W PaA3BUTHE Yy CTYAEHTA
CHEAYIOIIMX KOMIETEHIIMIA:

OK 01. | Bei6upath criocoObl peuieHus 3aaad npohecCUOHAIbHON 1eATeIbHOCTH, IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM.
OK 02. | Mcnonb30BaTh COBPEMEHHBIE CPEJCTBA MIOMCKA, aHAIN3a U UHTepIpeTaluu HH(GopMauu
U HWHQOPMAIMOHHBIE TEXHOJOTMHM IS BBIIOJHEHHA 33a4ad HpOoQecCHOHATBHON
JeSITEIbHOCTH.
OK 03. | [ImanupoBaTh U peaqu30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE U JIMYHOCTHOE
pasBUTHE, TPENNPUHUMATENBCKYIO JIeATENIbHOCTE B  HpodeccruoHambHOU  cdepe,
UCTIOJIB30BaTh 3HAHUS 10 (PMHAHCOBOW B Pa3NIMUHBIX KU3HEHHBIX CHUTYaIHSX.

OK 04. | DddexTnBHO B3aUMOICHCTBOBATH M pabOTaTh B KOJUICKTUBE U KOMaH]IE.
OK 05. | OcymiecTBasATh YCTHYIO M NMHCbMEHHYI0 KOMMYHMKAI[MIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ ydyeToM OCOOEHHOCTEH COLMAIBHOIO U KYJIbTYPHOTO
KOHTEKCTA.
OK 06. | IIposiBIsATh Tpa’kAAHCKO-NIATPUOTHUYECKYIO MO3MIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE TPAJAMIIMOHHBIX OOIIEYETOBEUECKUX LEHHOCTEH, B TOM 4YHCIE C
y4€TOM TrapMOHM3AlMU MEXHALMOHAIBHBIX U MEXPETUTHO3HBIX OTHOILIECHUH, TPUMEHSTh
CTaHIapThl aHTUKOPPYIMIIMOHHOT'O OBE/ICHUS.
OK 07. | ConeiicTBOBaTh COXPAaHEHMIO OKpY’KAalOIIEeH Cpenibl, pecypcocOepeXeHuIo, MPUMEHSTh
3HaHHSA 00 M3MEHEHUHU KIMMaTa, MPUHIMIBI OepeXIMBOrO MPOU3BOACTBA, 3(P(HEKTUBHO
JIeCTBOBATH B UPE3BbIYANHBIX CUTYAIIHSIX.
OK 09. | Iloaws3oBaThCs MpodeccHoHaNbHON JOKYMEHTAIMeH Ha TOCYIapCTBEHHOM U HHOCTPAHHOM
A3BIKAX.

OcHoBHBIMU (pOopMaMM TPOBEACHMS TEKYLIEr0 KOHTPOJS 3HAHUN Ha 3aHATUSX TEOPETHYECKOIO
o0y4eHMs SBISIOTCS YCTHBIH ONpOC, NHCBMEHHOE BBHIMOJIHEHUE 3aJaHUl, pEIIeHHEe TEeCTOB,
BBITIOJTHEHHE NMPAKTUYECKUX PaloT.

2. Ilacmopt

®onx oneHOUYHBIX cpeacTB no Jucunminie MATEMATHUKA

HaumenoBanne
KoHTpoaupyembie Pesynbrarsl 00y4eHus
Ne OLIEHOYHOI'O
/ pas3zeinsl (TEMBI)
i MCITHTITHHDL OCBOCHHBIC YMCHHSI YCBOCHHBIE 3HAHHS cpeAcTBa




Pasgen 1.

Tema 1.1
JuddepenunanpHoe U
HUHTETpaIbHOC
HCYHUCIICHUE

BbIuucsITh peess
(hyHKIIUY B TOUKE U B

OECKOHEYHOCTH,

MPOU3BOJHYIO QYHKINH U
CJIOKHOH (DyHKIHH,
HEOoTpe/IeJICHHBIC 1
olpeziesIeHHbIe MHTETPabl,
penIath NpUKiIaIHble

3aJauu

3HaHUE OCHOBHBIX METO/IOB
MaTeMaTHYeCKOro aHaJIH3a,
olpesieNieHue Ipeena
¢byHKIMH, GopMynupoBka
npasui quddepeHurpoBanus,
NepeyrcIeHUE NPOU3BOIHBIX
OCHOBHBIX DJIEMEHTAPHBIX
byHKIMH, GopMyIUPOBKH
T€OMETPUYECKOTO U
(PU3UIECKOTO CMBICITA
[IPOU3BOJHOM, IEPEUUCIICHUE
TaOJINYHBIX HHTETPAJIOB,
METOZOB HHTETPHPOBAHU,
HPUIIOKSHHUS ONIPE/ICIICHHOTO
MHTErpaja K BBIYUCICHUIO
TUIONIAeH TIIOCKUX QUryp

[IpakTrueckue
pabotsr Ne 1-3.
Tector Nel-2.
CamocTosITeNbHbIE
paboTer Ne 1-4

2 Temal. 2 O0bikHOBeHHBIE | [IpUMeEHATH pa3nuyHbIe 3HaHue onpeaeaeHui IIpaxkTnyeckue
i depeHnnanbHbIe METOBI ISl peLeHUS i depeHnanbHbIX pabotsr Ned,5
ypaBHEHUS i depeHInanbHbIX YpaBHEHUH NEPBOTO U BTOPOTO

YPaBHEHUU [IEPBOrO U nopsiaKa
BTOPOT0 HNOpsIIKa

3 Tema 1.3 Hccnenosath psiasl Ha 3HaHUE OCHOBHBIX ITOHATUH IIpakTuueckue

Psnpr CXOOUMOCTb, pa3laratb TEOPUU YHUCIIOBBIX U paboTer Ne6,7.
(hyHKIHSA B CTETICHHOH psif, | QYHKIIMOHATBHBIX PSIIOB, Tect Ne3.
MPUMEHSTD PSAbI B MPU3HAKOB UX CXOIUMOCTH. CamocTosTensHas
TIPUOIIMHKEHHBIX pabota Ne5
BBIUHCIICHHUAX

4 Pasnen 2 HUcnonp3oBaTth 3HaHUE METOJIOB [IpakTuueckue
OCHOBHBIE YHCIICHHbIC pUOIMKEHHBIE METO/IBI MpUOIMKEHHOTO BEIYKMCIEHUS | paboTsl Ne8,9
METOJIBI BBIUUCIICHUS OIpeieIeHHBIX HHTETPAJIoB,

OTIpeIeNIeHHBIX OCHOBHBIE YHCIICHHBIX
HMHTETPaoB, UMETh METOJaxX PEeIIeHHS
MOHATHE O MPUOIMKEHHBIX | MPUKIAJHBIX 3a/1a4
METOZAX BBIYUCICHUS

MIPOM3BOIHBIX

5 Pasnen 3 HaxonuTb BeposSTHOCTH B OcHoBHBbIE NOHATHS, TeopeMbl | IIpakTHueckas
OCHOBBI TEOPUH MPOCTEHIINX 3aauax, U METOJbI TEOPUU pabota NelO.
BEPOSITHOCTEN U HCIOJIB3YS KJIACCUYECKOe BEPOSITHOCTEM. Tect Ne 4.
MaTeMaTHIeCcKOi orpezieieHue OmnpeneneHns: YUCTIOBBIX CamocTosTenbHbIe
CTATHUCTHKH BepositHocTel. HaxoanTs XapaKTEePUCTHK TUCKPETHBIX pabotsr Ne 6-7

MaTeMaTHYecKoe CITy4alHBIX BEJINUNH
OKU/IaHUe, TUCIIEPCHIO, OCHOBHBIE TIOHSATHS U METOJIBI
cpenHee KBaJpaTHIecKoe MaTeMaTHYECKOH CTATUCTHKH
OTKJIOHEHUE CIIy4alHOU
BEJIMYHHBI 110 33 JaHHOMY
3aKOHY €€ pacrpeeeHus
6 Dk3ameH 35 BapuaHTOB
Ne | KoHTponupyemble MOLyIn Kon Oran HanMeHoBaHNE OLIEHOYHOIO CPEICTBA
(TeMbl) TUCITUTUTHHBI KOHTPOJIMPYEMOi (dhopMupoBaHus BH/I KOJINYECTBO
KOMIETEHINH
1 | Pa3gen 1. Tema 1.1 OK2, TIK1.1 npoMexxyTounbiii | ITpakTuueckue 2BapuaHTa
Juddepennnansaoe n pabotsr Ne 1-3. 4 BapmaHTa
HUHTETPAJIbHOE UCYUCIICHUE Tectsr Nel-2. 2 BapHuaHTa
CamocrosTenbHbIe
pabotst Ne 1-4
2 Temal. 2 O6pikHOBeHHBIE | OKS, OK7 npomexxyTounslii | IIpaktuueckue 2 BapuaHTa
muddepeHIraIbHbIC paboTer Ned,5
YpaBHEHUSI
3 Tema 1.3 OK 3, OK6 npomexxyTounblit | IlpakTtuueckue 2 BapHaHTa




Psibt paboTer Ne6,7. 4 BapuaHTa
Tect Ne3. 6 BapuaHTOB
CamocrosTensHas
pabota Ne5
4 | Pazpmen2 OK6, OK4 npoMexxyTounbiii | IIpakTuueckue 2 BapHaHTa
OCHOBHBIE YHCTICHHBIE paboter Ne§8,9
METObI
5 | Paznmen 3 OK3 npoMexytouHslii | IlpakTndeckas pabota | 2 BapuaHTa
OCHOBBI TEOPHH Nel0. 4 BapuaHTa
BEPOSTHOCTEU U Tect Ne 4. 4 BapuaHTa
MaTeMaTHYECKOH CamocrosTeNnbHbIe
CTaTHCTHKH paboter Ne 6-7
6 DK3aMeH OK1, OK2, OK3, HWTOTOBBIA 35
OK4, OK5 BapHaHTOB

3.TecToBBIiT KOHTPOJIb
1. Tema: IIpoussoonasn u ee zecomempuueckuii cmoicia. Illpumenenue npouseoonoi

1. Ilpexen oTHOUICHUs TpupamieHuss (QYHKIMH B TOYKE X K MPUPALICHUIO apryMeHTa, KOTrIa
MocJeTHee CTPEMUTCS K HYJIIO Ha3bIBAeTCH. . .
a) MPOU3BOIHON (PyHKIIHUK
0) HEeonpeACICHHBIM HHTETPAJIOM
B) IipeaesioM GyHKIIUU
T') IepBOOOpa3HOI
2. Ecniu matepuanbHas TOYKa ABHXKETCS 1Mo 3akoHy S(t), To mepBast mpoM3BOIHAS OT IYTH IO
BPEMEHHU €CTh. ..
a) yriaoBoi Ko huIueHT
0) yCKOpEeHUE ABUKEHUS
B) CKOPOCTb B JJaHHBII MOMEHT BPEMEHH
') HET BEPHOI'O OTBETA
3. 'eomeTpHuyecKuii CMBICI TPOU3BOAHOM COCTOUT B TOM, YTO ...
a) OHa paBHa Npeaeny QyHKIUU
0) oHa paBHa Bcer/ia HyJo
B) OHa paBHA YIJIOBOMY KO3(PUIIMEHTY KacaTelbHON
I') OHa paBHAa MaKCUMaJIbHOMY 3HAUE€HUIO (GYHKLIUU
4. IndpdepenunpoBaHue — 3710...
a) BbIYUCIIEHHE Tpeeria
0) BbIUKCIIEHHE TPUPALICHUS PYHKIIMH
B) HaXOX/IEHUE MPOU3BOAHOMN OT TaHHOH PyHKINH
T') COCTaBIIEHUE YpaBHEHHSI HOpMaIIH
5. Ora dopmyna BeIpaxkaer lim — ——=1
X—>0

A) nepBbIiif 3amMeuaTeNnbHbIN IPee;
b) nepBooOpa3znyro
B) yrinoBoii ko3 puirienT kacatenbHON
I') MakcuManbHOMY 3HAUYEHUIO (PYHKIIUU
6. YpaBHEHHE KacaTeIbHON K JAHHOH JIMHUU B TOYKE M MMeeT BUI. ..
a) Y-Yo=Y (x)(x-Xo)
6) y= Y(x)(x-xo)
B) Y-Y0=X-Xo
r) y=y*x
7. [Ipon3BoiHAsl MOCTOSIHHOW BEJIMYMHBI PABHA. ..
a) eIMHUIIC



0) caMOii TOCTOSTHHOM
B) HE CYIIIECTBYET
I') HYJIIO

8. HpI/I BBIYHMCIICHUH HpOHBBO,Z[HOﬁ IMOCTOSTHHBIM MHOKHATEIb MOJKHO. ..

a) BO3BOAUTH B KBaApar
0) BBIHOCHUTH 32 3HaK MPOU3BOHOM
B) HE MPUHUMATh BO BHUMAaHHE
T') IPUHSATH 32 HYJb

9. YckopeHue npsMOIMHEHHOTO ABMKEHUS PaBHO. ..
a) CKOPOCTH OT ITyTH IO BpEMEHU
0) TepBoii MPOU3BOIHOM OT MYTH 110 BPEMEHH
B) BTOPOM MPOU3BOJIHOM OT IyTH 110 BPEMEHU
I') HYJIIO

10. ®yHKus Bo3pacTaeT Ha 3aJJaHHOM MPOMEXYTKE, €CIIH. ..
a) repBasi IPOU3BOHAS TOJIOXKHUTENIbHA
0) BTOpast MpOM3BOIHAS MOJOKUTEIbHA
B) IiepBas IPOU3BO/IHAS OTPHULATENIbHA
T') IepBasi MPOU3BOIHAS PaBHA HYIIIO

. 2
11, Haiirw: ™ X+2
Xx—1

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

o m X
12. Hatitu x3 1+ 2x2
X —> 0
a)1;6)0;B)-1; 1)oo
§ lim sin 5x
13. Hatitn X
Xx—>0

a) He cymecTByeT; 6)0; B) o0; T)5
. 1
14. Hatitn: fim (1+ (;
X — 0
a)e’;6)e; B)1; 1) o
15. Haligute mpon3BOAHYIO (PYHKITUN y=x3+COSX.

2x

a) Y=3x*—sinx;  0)y=x*-sinx; B) Y=3x*+sinx;  r)y=x%In3 +sinx

16. Haiinure HPOU3BOAHYIO byHKIMH Y=2X — SIN X.
a)y=x*—cosx; 6)y=x*—sinx; B)y=2-cosx; r)y=1+cosx

17. HaiiguTe npousBoaHyro GyHKIun y=2"+ 1.

a)y=2"-In2; 6) y=x-2"%; 3)3/=%; Ny=x-2%+

18. Haiinure mponsBoHyio GyHKImH y= -e* + 3x°,

a) y=e* + 3x ; 6) y=-xe*+9x°;  B)Y=-e*+9x*; r)y=-e*1+9x3
19. Haiimre mpomsBomayto GyHkmn y=e>* — In(3x — 5)
3 2 1
a) y=2e - 6)y=2e"- — = B)y=e?- > )y=e
Y= 3x-5 Y 3(3x—5) Y 3 -5 ny=e

20. Bropas npousBosnas y” (X) dyrkiun y(X)=4 x?- 2X ©MeeT BUjI

3(3x —5)



a)y'=4; 6)y'=8; B)y'=6; )y'=7

2. Tema: Hnmezpan u e2o npumeHnenue
1.®yukuus F HaspiBaeTcs mepBooOpaszHoi st GyHKIMU T HA HEKOTOPOM MPOMEKYTKE, €CITH
JUISL BCEX X U3 3TOT0 IIPOMEKYTKA CYIIECTBYET IIPOU3BOIHAA F/(x), paBHas f(x), T.e. F/(x)=f(x) 3TO...
a) popmyna Herorona-JIeiiOHuia
0) nuddepennnan GyHKIun
B) nmepBooOpasHast ;i pyHkuuu f
I') IPOU3BOJIHAS B TOUKE
2. MHOeCcTBO 1IepBOOOpa3HbIX I JaHHO#N GyHkiuu f(X) HaspBacres. ..
a) hyHKIMen
0) HeomnpeaeIeHHBIM HHTETPaIOM
B) MIOCTOSTHHBIM MHOKUTENIEM
I') YaCTHOM MPOU3BOTHON
3. Onepanust HaXOKICHUS HEONPEACICHHOTO HHTETpajla Ha3bIBACTCHA. . .
a) muddepeHIpoBaHUEM PYHKIINH
0) nmpeoOpazoBaHreM (QyHKIIHA
B) MHTETPUPOBAHUEM (PYHKIIMU
') HET BEPHOI'O OTBETA
4. HemnocpencTBeHHOE WHTETPUPOBAHUE, METOJ IMOACTAHOBKH, WHTETPUPOBAHUE MO YacCTAM
3TO...
a) METOJIbl HAXOXKJICHUS MPOU3BOIHOMN
0) METO/IbI HHTETPUPOBAHUS
B) METObI pereHus 3agaun Komm
I') BCE OTBETHI BEPHbI
5. IIpousBoHas OT HEOMPEIEICHHOT'O HHTETpalia paBHa. ..
a) NOJBIHTETPAIbHON (PYHKIIUU
0) NOCTOSTHHOW MHTErPUPOBAHUS
B) IEPEMEHHON MHTETPUPOBAHUS
r) 11000 QyHKIUU
6. HeonpeneneHHblil MHTErpan oT anreOpandeckod CyMMbI JBYX MM HECKOJIBKUX (DYHKIIHMIA
paBeH...
a) IPOM3BEACHUIO UHTETPAJIOB 3TUX (DYHKIIMH
0) pasHOCTH ATUX QYHKIUI
B) ajNreOpanveckoil cyMMe UX HHTErpaioB
I') HHTErpajly 4aCTHOTO 3TUX (PyHKUIMN
7. OnpenieneHHblii HHTErpall BEIUUCIISAIOT O (opMyIIe. ..

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

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

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

P e T > —— T > ——y

8. OnpeneneHHbIN HHTErpal C OJJMHAKOBBIMHU MPEICIaMH PABEH. ..
a) CIMHHUIIC
0) 6ECKOHEYHOCTH
B) HYJIIO
T') YKa3aHHOMY TPy



9. Ilpu mepeMeHe MeCTaMU BEPXHETO M HIDKHETO NPEAENIOB MHTEIPUPOBAHUS ONPEICICHHBIH
UHTETpall...
a) OCTaeTCs MPEKHUM
0) MEHsIET 3HaK
B) YBEJIMYMBAETCS B J[Ba pa3a
T') paBEH HYIIIO
10. OnpeneneHHpli HHTETPaJl UCIIOJIb3YETCS PU BBIUUCIICHUH. . .
a) TUIOIIA/ICH ITOCKUX (QUTYp
0) 00bEMOB TeJ BpaleHHs
B) IIPOIACHHOTO MyTH
I') BCEX MEePEUNCIICHHBIX 3JIEMEHTOB
11. ®opmyna Herorona-Jleitbauia

2) ?f(t)dt:F(b)—F(a);
2 j.f(t)dt:F(a)—F(b);
") if(t)dt=F(a)—F(b)+ﬁ;

b
r) j f (t)dt = F(b) - F(a) +1i
a
12. Boruncienue myTy, TpouIEHHOTO MaTepruaIbHON TOYKOM, IPOU3BOAUTCS 110 (hopMyIIe:

a) S:J%f(t)dt;
6) S=_[f(t)dt;
B) szjf(t)dt;

r) szdtff(t)

13. Ecnu kpuBONMHEWHas Tpanenus, orpaHudeHHas muaueil y = f (x) >0 u npsameivmu Y=0, X=a,
X=Db, Bpataetcst BOKpyT OCH X, TO 00BEM BpaIlleHHUs BHIYUCIIIECTCS 110 (hopMyIie

b

a) V=7r_[y2dx;
b

6) VZHJ.XZdX;

B) V:njyzdx;
b

r) V =7Z'J.X2dX;
b

14. Ecnn y = f (X)(f (X) >=0), To miomaab KpUBOJIMHENHOHN Tpanennuu, OrpaHUYEHHON 3TOH
JMHUEH, TByMs TIPSMBIME X=a # X=D 1 oTpe3kom ocu abcuucc a < X < b, Beraucnsercs no popmyse



a) Szif(x)dx;
0) S:Tf(x)dx;
B) S=[f(x)dx;

) S=f(x)|dx

15. Ykaxwure nepsoobpasnyio gynkiun T (X) =3x* —sin X

a) F(x)=x®-cosx;
2

6) F(x):%—sin X:

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

r) F(x)=2-cosx
2

16. OnpeneneHHbII HHTETPAT I4X3dx paBeH
1

a) 36; 6)17;B8)16;1)15
17. Ilnomanp KPUBOJIMHEWMHOM Tpaneyuu, OrpaHUYCHHON JTUHUSAMU Y=4 — X2, y=0
OTIPEIEIACTCS HHTETPATIOM

a) jl(4—X2)dX; 0) j.(4—X2)dX;B) j.(4—X2)dX;r) j.(4—X2)dX

dx
N3X+2

18. B pesynbrare moacraHoBku t = 3X + 2 wHTErpan _[

dx _, 1¢dt. dt dt
a) J‘W, 0) §IW’ B)3J.W,F) J‘E

19. OnpeneneHHblil HHTETpaI I 3x’dx paBen
2

MPUBOJUTCS K BUIY

a)19;6)18 ; B)35; 1) 27
20. MHOkeCTBO BCex mepBooOpasHbix GyHkIwmu Y=5 x* umeeT Buj
a) x°; 0)5x°+C ; B) X°+C ; r) 5x*+C

3.Tema: Ooviknosennble Oughhepenyuanvhvle ypagHenus

1. YpaBHeHue, CBA3bIBAIOIIEE TIEPEMEHHYIO, HCKOMYIO (DYHKIIUIO, €€ TPOU3BOIHYIO (MU
muddepennman aprymenta u auddeperunan GyHKII) Ha3bIBaeTCA

a) JuddepennuanbHbIM

6) WnurerpambHbIM

B) Jlorapupmuueckum

r) IlokazarenbHbIM
2. O6muM pemnieHueM audQepeHnnaibHOro ypaBHEeHUs IEPBOro NopsKa Ha3bIBaeTcs PyHKINA:

a) y=¢(xC)
0) y=0¢(x)

B) y=Ngp(x)
r) y=C?p(x)



3. YactHbIM pernenueM ypaBHeHHs F(X, Y, y') =0 Ha3bIBaeTCA PELICHHUE:
a) y=9(x,C)
6) y=¢(x)
B) y=Cop(X)
)y =Cop(x*)
4. Ecn nuddepeHnnanbHoe ypaBHEHUE COAEPKUT MPOU3BOAHYIO WIIH UG depeHIal He BbIle
BTOPOTO MOPSAKA, TO OHO HA3bIBACTCS:
a) JluddepeHnnaabHbIM YpaBHEHHEM BTOPOTO TTOPSIIKA
0) HduddepeHunanbHbIM ypaBHEHHEM IEPBOTO MOPSIKA
B) JuddepeHunanbHbpIM ypaBHEHHEM TPETHETO MOPSIKA
r) Her BepHoro orBera
5. O0umM pemenueM aupHepeHInalIbHOr0 ypaBHEHHs BTOPOTO MOPsIIKA Ha3bIBaeTCsl (PyHKIMS:
6. Xapakrepuctuueckoe ypaBHeHue AuddepeHunansHoro y” —5y’ + 6y =0 UMeeT BUJ
a) -5k+6=0
6) k*-5k+6=0
B) k+6=0
r) k?-5k=0
7. Meton petitenust nantoro ypauaenus g(y)dy+f(x)dx=0...
a) METOJ] pa3CIICHUs IEPEMEHHBIX
0) METO[I C MOCTOSHHBIMH K03 PHIIeHTaMu;
B) METO/] IApaMETPOB;
I') METO/1 COCTaBJIEHUS XapaKTEPUCTUUECKOTO YpaBHEHUS
8. Jlubdepennuansroe ypaHenue €S ydx —x>dy =0 B pe3ynbTaTe paseneHus nepeMeHHbIX
CBOJUTHCS K YPAaBHEHUIO
dy dx dy cos ydx
7> B) =5 osT) 2
Cos™ ¥y X CoSs™ Yy X
9.06muM pemenueM audQepeHuanbHOro ypaBHEHUS Ha3bIBACTCA . . .
a) MHTETpa, COJAePKAIIII MPOU3BOIBHYIO MOCTOSTHHYIO C
0) uHTErpa, cofep Kaluii KOHKpeTHoe 3HaueHue C
B) 3HaUEHHE OTPENICTICHHOTO WHTETpaja
I') UHTerpaibHas JIUHUA T PepeHInaTbHOTO ypaBHEHUS
10. YactHbIM pemieHreM nuddepeHnaibHOro ypaBHEHUS Ha3bIBAeTCA . . .
a) MHTErpaJ, coJepKaliuil KoHKpeTHoe 3HadeHne C
0) uHTErpaJl, coaepKaIiuii MPOU3BOJIBHYIO MOCTOAHHYIO C
B) 3HaU€HHE ONPENICTIEHHOr0 HHTerpaja
I') HHTEerpaybHast TUHUS TU(dPepeHINalIbHOTO YpaBHEHUS
11. JInst HaX0KAEHUs YaCTHOTO pelleHus TudpepeHnanbHOro ypaBHEHUsI, HEOOXOAUMO ...
a) 3HaHNe HavaJbHbBIX YCIOBUM;
0) 3HaHUE NpPe/IeTIOB UHTETPUPOBAHUS
B) 3HaHHE METOJI0B pelieHus nuddepeHInanbHbIX YpaBHEHUI
T') 3HAHUE METO/I0B HHTETPUPOBAHUS
12. luddeperumansroe ypaHerne uga Y'+P(X)=Q(X) HasbiBaetcs ...
a) TMHEUHBIM
0) KBaJipaTHBIM
B) MapaMeTPUIECKUM
I') ypaBHEHUEM C OJTHOM NEPEMEHHOMN
13. YpaBHeHue Buaa Y”+PY/+QY:F(X) Ha3bIBAETCHA ...
a) JIMHENHBIM YpaBHEHUEM BTOPOTO MOPSAIKA C TOCTOSIHHBIMU KO PUIIEHTaMU
0) mapamMeTpHYecKUM YpaBHEHHEM BTOPOTO MOPsAKA C TOCTOSHHBIMHU K03 (purimentamu
B) OJTHOPO/IHBIM YPaBHEHHEM BTOPOTO MOPsAAKA

a) cos ydx = x*dy ; 6) d_>2< = dy
X



) OMKBaJIpaTHBIM YpaBHECHHEM
14, O6mwmii BUJ pelieHHus] ypaBHEHUS }// +py’+qy=0 MIPU YCIIOBUHU K1, K2 — JCUCTBUTEIBHBIC KOPHH
XapaKTEePUCTHYECKOTO YPABHEHHUSI. . .

a) y:Cleklx + Czekzx

0) y:C1ek1X

B) y= Czekzx

r) y=C1+C;

dy

15. ludpepennmanpHOe ypaBHEHUE = 2dX B pe3yJbTare pa3/eieHusi IEPEMEHHBIX CBOJIUTHCS K

YpaBHCHHUIO
a) ydx = x’dy
dx d

o) ===
X y

d
16. XapakTepucruueckoe ypaBHeHue audpdepeHuuansHoro y” — 6y’ +13y =0 umeer Buj
a) k?-6k+13=0
6) k*-6k=0
B) k’+13=0
r) 6k+13=0
17. YpaBuenue Buna y” — py’ +qy = 0 ABisercs ...
a) HEOTHOPOAHBIM
0) OZTHOPOAHBIM
B) MapaMeTpUUECKUM
I') YpaBHEHHEM C OJHOM epeMeHHOM

1
18. XapakTtepuctuueckoe ypaBHeHue nupdepeHuanbsHoro ypaBHeus Y —y' + 2 y =0 nmeert BUA

a) —k+E=O
4
0) k2+£=0
4
B) k2—k+1:O
4
r) k? —k=0

4.Tema «Inemenmovt KOMOUHAMOPUKU U MeEOPUU 8EPOAMHOCH )

1.YnopsinoueHHOE MHOKECTBO, OTJIMYAIOIIEECs TOJBKO MOPSIKOM dJIEMEHTOB, Ha3bIBaCTCS

a) TepeCcTaHOBKOMH

0) pasmMenieHHEM

B) COYETaHHEM

I) Pa3HOCTBIO
2. YIIOpSI0YeHHOE ITOJIMHOYKECTBO M3 N 3JIEMEHTOB IO M 3JIEMEHTOB, OTIHYAIOIINECS IPYT OT Apyra
00 CaMUMH dJIEMEHTaMHU, MO0 MOPSIAKOM UX PACIOJIO0KEHUS, Ha3bIBACTCA ...

a) coueTaHHeM

0) pasMelieHHEM

B) IEpPECTaHOBKOU

I') Pa3HOCTBIO
3.... U3 N 3JIEMEHTOB 10 M Ha3bIBaeTcs J000€ MOJIMHOKECTBO U3 M 3JIEMEHTOB, KOTOPbIE OTINYAIOTCA



JpYT OT Apyra [0 KpalHel Mepe OJHUM 3JIEMEHTOM.
a) TEePEeCTaHOBKOM
0) pasMenieHreM
B) COYETaHHEM
I) Pa3HOCTBIO
4.Co0bITHE, KOTOpOE 0053aTeIbHO MMPOU30MIET, HA3bIBACTCH ...
a) HEBO3MOXKHBIM
0) JOCTOBEPHBIM
B) Cily4alHbBIM
I) JIOCTOBEPHBIM M CITy4allHBIM
5.Co0bITHE HA3BIBACTCH ..., €CJIM OHO HE MOXKET MMPOU30UTH B PE3yNIbTaTe JAHHOTO UCIIBITAHHS.
a) CiIy4alHBIM
0) HEBO3MOKHBIM
B) JOCTOBEPHBIM
I') JOCTOBEPHBIM U CIIy9alilHBIM
6.CoObITHS A 1 A HA3BIBAIOTCA ..., €CIIH HETOSABJIEHHE OJHOTO U3 HUX B PE3yIbTaTe JAHHOTO
WCTIBITAHUS BJICUET MOSIBICHHUE APYTOTO.
a) COBMECTHUMBIM
0) HECOBMECTUMBIM
B) TPOTUBOIOJIOKHBIM
I') HECOBMECTHBIM U IIPOTHUBOTIOIOKHBIM
7.Yucio nepecTaHOBOK orpeneseTcs: popMyIioi

a) Pn=n!
m_ n!
6) C.= (n—m)m!
C:m _ n!
B) "o(n=m)Im! i
Am _ n!
r) " (n—m)!
8.Uucno coueranuii onpenensercs Gopmynoin
m_ n!
2) C.= (n—m)!
n_ n!
6) C.= (n—m)!
Cm . n!
B) N (n—m)!m!
(n—=m)Hn!

9. BepoSTHOCTH TOCTOBEPHOTO COOBITHS
a) Oompmie 1
6) paBHal
B) paBHa(
r) MeHble 1
10. BepossTHOCTH HEBO3MOKHOTO COOBITHS PaBHA
a) Oompme 1
6) pasHal
B) paBHa 0
r) MeHble |
11. OTHomIeHNE YncIa UCTIBITAHUM, B KOTOPBIX COOBITHE TIOSIBUIIOCH, K O0IIEMY YHCITY (DaKTHIECKU
MIPOM3BEICHHBIX UCTIBITAHUI HA3BIBACTCS
a) KJIaCCUYECKOUN BEpOSITHOCTHIO
0) OTHOCHTEIBbHOH 4acTOTOM



B) (u3HUECKOii YacTOTOM
I') TeOMEeTPUYECKOI BEPOATHOCTBIO
12. BeposTHOCTH MOSIBICHUS COOBITHS A OIPEEIIeTCs] HEPABEHCTBOM
a) 0<P(A)<I
6) 0<P(A)<1
B) 0<P(A)<1
I') HET BEpHOI'O OTBETa
13. Cymma BeposSTHOCTEH IPOTUBOIOJIOKHBIX COOBITUI paBHA
a) 1
6) 0
B) -1
r) 2
14. BepositHocts P  (B) HasbiBaeTCs

a) KJIACCUYECKOM BEPOSITHOCTBIO
0) TeoMeTpPUYECKON BEPOSITHOCTHIO
B) YCJIOBHOH BEPOATHOCTHIO
I') OTHOCHTEIBHOW 4acTOTOM

15. Beruucnuts P 4

a) 4
0) 16
B) 24
r) 32

4
16. Berancomuts /¥
a) 8
6) 12
B) 6
r) 16
17. Cny4aiiHOM BeIMYMHON Ha3bIBA€TCs MIEpEMEHHAs BEJIMYUHA, KOTOPasi B 3aBUCUMOCTH OT UCXOJIOB
UCHBITAaHUS IPUHUMAET TO WJIM MHOE 3HAYEHHUE:
a) He 3aBucsiee ot ciydast
0) 3aBwucsiiee OT cirydas
B) 3aBHcsIlIEe OT IEPEMEHHOM
r) He 3aBucsiee ot nepeMeHHOI
18. CrryuaifHas BeNmM4YMHA, TPUHUMAIOIIAs pa3IMyHbIe 3HAUSHHSI, KOTOPBIE MOKHO 3aIiCcaTh B BUJIC
KOHEYHO! WM OeCKOHEYHOH MOCIeJ0BATEIbHOCTH, Ha3bIBACTCA:
a) CrydaifHOU BETMYUHOMN
6) JuckpeTHOM ciy4aiiHON BETMYMHON
B) IlocrosiHHOM BeTMUMHOMN
r) llepeMeHHOI BennUMHON
Kpumepuu oyenusanus:
«omauuroy - 90%-100% npasunrvrsvix omeemos,
«xopoutoy- 15%-89% npasunvrwix omeemos,
«yoosenemeopumenvrHon- 50%-74% npasunvrvix omeemos,
«HeyooenemeopumenvHon- menee 50% npasunbHvix 0meemos.
Bpems, komopoe omseooumcs na évinonnenue mecma - 20-30 munym.

3. CamocTosiTe/ibHbIE PAa0OTHI

CamocrosiTenbHas padora Ne 1 no teme «IIpenensl. HenpepbBHOCTD pyHKITHI.
Bapuanrt 1



1.Beraucnuts npeaen Gpyukmuu: lim ————
>3 x> —8x+15

3. Beruucauts npenen GyHKIUH:

im—X*t2
x>0 3% —TX+6

. X+5 3_
2. BBI"IHC.HHTB Hpeﬂeﬂ q)yHKLII/H/I. Ilm 4_ BIJII-H/ICJ_H/ITB Hpeﬂeﬂ (byHKHI’H’I: I|m w
2 3x—6 oo Tx% —8x +1
Bapmuanr 2
2 2
. X“+x-20 4x% +8
1.Berunciuts npenen ¢pysakuuu: im ———— | 3. BeruucauTs npeaen pyukiun: lim ——
p Py x>4  x2_16 peAea pyHi x>0 2X? —BX+6
. 3X+6 3_
2. Beruncnuts npegen Gpynkuuu: lim 4. Boraucnuts npenen byskuuu: im XX+8
x=2 2X — 4 X—>0 X2—3X+1
Bapuant 3
1.Beraucnuts npenen Gyakouun: lim " 49 3. Beraucinurs npegen pyakiun: lim 8)(2—_"2
' S o7 x2-5x-14 | Dy X% +5%+6
> B i X2 +4 4. BeraucnuTh nipenest QyHKIUM:
. Berancnauts npeaen GhyHKIuM: im 6 - Ex3_2x2 1 Ox
x> 2X% —6X+9
Bapuanr 4
1.Boruncnuts npenen GyHKIuu: ) 7x2 -2
i x2 —12x + 35 3. BeruucnuTs npenen (yHKIHH: le_rnom
x5 x%—25
2 2
LooxT -1 . 5Xx*—2x+8
2. Beruncnuts nipeien GyHKIHH: |XIT5 %10 4. Beruucnuth nipeaen QyHKINu: 1lglm
Bapmuanr S
. x?-3x-18 . x> -1
1.Beraucnuts npeaen Gynkuuu: im ————— | 3. Beruncnuts npegen Gyukmuu: lim ———
pezer ¢y 6 X% —36 pesie QyHKINIL Ty ix+6
. 2x-3 x> —x+20
2. BeraucauTh mpenen kiun: lim -lim 22127
P dyH Xk 3y 12 4. BorurcnuTh npeen QyHKIuu: Iwa 735+ 10
Bapuanr 6
X2 -81 )(2 -1

1.Beruucnute nipeaen Gyskimu: lim

x>9 x2 —11x +18

3. Beraucauts npeaen GyHKIUY:

lim —————
x>0 X —5x+1

2. Beraucmuts nipeaen pyHkyu: lim =5
x>6 2x —12

4. BeraucnuTh npenen QyHKIuu:

. x®-7x+8
im ———
x>0 X — X +10

Bpems Ha BeInosiHeHue: 30 MuH.
Kpurepun onenuBanus:

«OTJINYHO» - BEPHO BBHITIOJHEHO 4 3a/1aHUS;
«XOpOILI0» - BEPHO BBIIIOJIHEHO 3 3aJjaHMs;

«YHAOBJICTBOPUTECIBHO» - BEPHO BBIIIOJITHEHO 2 3aaHusd,
CHCYHOBJICTBOPUTCIILHO» - BEPHO BBIITIOJIHCHO MCHEC 2 3aJIaHUil.

CamocTosiTeabHast padota Ne 2 no Teme «IIpousBoanas GyHKIHUN

Bapmuanr 1




1. Haiiti mponsBoaHyo dyHKImu Y = Sin °® (4X3 -~ 2).
2. HaiiTi mpon3BOAHYIO TPEThero nopsiaka Gpynkmun Y = 3X* + C0os5X .

. 3 .
3. Hanmcath ypaBHEeHHe KacaTeibHOH K rpaduky yHkimuu f(X) = — B Touke ¢ abcumccont X, =—1,
X
Xo =1.
1., ) .
4. MarepuaiibHasl TOUKa ABMXKETCA 110 3aKoHY X(t) = _ét + 2t° +5t. Haiitu ckopocTh U YCKOpPEHUE B

MoMeHT Bpemenu t=5 c. (Ilepemenienue usmepsiercs: B MeTpax.)

Bapmuanr 2

1. HaiiTi npou3BojHyo ¢pyHKImu Y = C0OS* (6X2 + 9).

2. HaiiT IpOM3BOIHYIO TPETHETO TIOpsaKa (GyHKIMH Y = 2X° —Sin 3X.

3. Hanmcath ypaBHeHHe KacaTelnbHOiH K rpaduky ¢yukmum f(X)=2Xx—X" B Touke ¢ abcrmccoit
Xo =0, X, =2.

4. MatepuanbHas TOUKa ABIDKETCS 110 3akoHy X(t) =t° —4t*. HaiiTu cKOpOCTh U YCKOpEHHE B MOMEHT
Bpemenu t=5 c. (Ilepemenienue uzmepsieTcst B MeTpax.)

Bapuanr 3

1. Haittn nponssonnyto pynkimn Y = tg° (3X4 —13).

2. HaiiTi mpou3BoiHyI0 TpeThero nopsiaka ¢pyukimun Yy = 4x° —e™.

3.HamucaTh ypaBHeHHE KacaTenpHOM K rpaduky dyakmuu f (X) = X* +1 B Touke ¢ abemuccoii X, =0,
X, =1.

4

1 2 .
4. MarepuanbHasi TOYKa IBIKETCS MO 3akoHY X(t) :Zt +t°. Haiitu ckopocTh M yCKOpEHHE B

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

Bapmuanr 4

1. HaiiTi npomsBoaHyto ¢pyskmun Y = ctg* (5X3 + 6).

2.HaiiTi npou3BOIHYIO TpeThero nopsiaka Gpynkmun Y = 5x* —cos4x.

3.HamucaTh ypaBHeHHe KacaTenpHOH K Tpaduxy dymkmum f(X)=x>-1 B Touke c¢ aGcrumccoit
Xo=-1, X, =2.

4 MarepuaibHas TOUKa JBIKETCS 1o 3akoHy X(t) =t* —2t . Haiitu cKOpOCTh M yCKOpEHHE B MOMEHT
BpeMeHu t=5 c. (Ilepememienue n3mepsiercss B MeTpax.)

Bapmuanr 5
1. Haiiti mpou3sBouyo yHkmmu Y = arcsin® 7x°.
2. HaiiTi npoM3BOIHYIO TPEThero mopsaka Gpyrkmmu Y = 4x* +sin 2X.

. . T
3.Hamucare ypaBHeHHE KacaTelnbHOH K rpaduky GyHKnuu f(X) =tgx B TOUke C abCIUCCOH X, = 7’

4 MarepuaibHas TOUKa JBIKETCS 1o 3akoHy X(t) = 2t° —8. Haiitu cKOpOCTh M YCKOpEHHE B MOMEHT
BpeMenu t=5 c. (Ilepemenienne n3mepsercs B METpax.)

Bapuanr 6



1.Haiitu npousBoxuyio GyHkimu Y = arctg®5x”.

2.HaiiT npon3BOIHYIO TPeThero nopsaka GyHkuu y = 6x° +e** .

3.Hamucare ypaBHeHue KacaTelnbHOH K rpaguxy QyHxmuu f(X)=1+cosx B Touke ¢ alcruccoin

Xo =0, x, = z
2

4 MatepuanbHas TOUKa JBIKETCA 110 3akoHy X(t) =t* +2t. HaiiTu cKopocTh M YCKOpPEHHE B MOMEHT

BpeMenu t=5 c. (Ilepemenienue namepsercs B METpax.)

Bpewms na Beinonnenue: 40 MuH.

Kpurepun oueHuBaHus:

«OTJIMYHOY» - BEPHO BBINOJHEHO 4 3a1aHUS;

«XOpOILI0Y - BEPHO BBIIIOJIHEHO 3 3aaHMS;
«YZOBJICTBOPUTEIHHOY» - BEPHO BBHIMOJIHEHO 2 3a/I1aHMUS;
«HEYIOBJIETBOPUTEILHOY - BEPHO BBIIOJIHEHO MEHEE 2 3a/1aHUN.

CamocrosiTesibHast padora Ne3 no Teme «HeomnpeneneHusiit uHTErpa. MeToabl HHTETPUPOBAHUS

Bapuanrt 1
Haiitu HeomnpeeieHHbIe HHTErPaibl METOOM HEITOCPEICTBEHHOr0 MHTerpupoBanus (s Ne 1-5).

2 1 1 1
1. J(Scosx—:%x +;)dx 4_J' coszx+ — de

3x% —x° +x* dx
|/ S | ———
2 [ Fyeroe

3. [(6* 3% - akix

Haiitu HeompeieeHHbIe HHTErPAIbI METOIOM MOACTAaHOBKH (17151 Ne 6-8).

1. [(8x—4)dx. 2 | 12x°+5 3. [x*-edx.
3x* +5x-3

Bapuanr 2
HaiiT HeompeieneHHbIe HHTErPaJIbl METOJIOM HEMOCPEACTBEHHOr0 HHTerpupoBanus (st Ne 1-5).

] 1 1 1
1. || 6sin x+4x3 —= dx 4. + X
I( xjd J-(l+x2 sinzxjd

9 a7 6
Z'IX 3x7+2x dx

5 J‘ dx
X V4 -9x?

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

Haiit HeompeaeneHHbIe HHTErPaibl METOAOM MOACTaHOBKH (ju1s1 Ne 6-8).

1. j(7x+5)4dx 2.] 18x* -3 dx 3. jx7~exadx
6x°> —3x+8

Bpems Ha BeInoIHeHHE: 45 MUH.

Kpurepun onenuBanns

— «oTamuHO» - 85%-100% npaBUIBHBIX OTBETOB,

— «xoporo»- 65%-85% npaBUIBHBIX OTBETOB,

— «ynoBneTBopuTenbHO»- 50%-65% npaBUIbHBIX OTBETOB,

— «HEYAOBJIETBOPUTEILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB



CamocrositesibHass padora Ne 4 mo Tteme «OnpeneneHHbI HHTErpan. l'eoMeTpuyecKuil CMBICI
OIPEJICJIEHHOI'0 UHTErpaiay

Bapuanrt 1

2
1. Beruyucnuth onpeaeeHHbpId HHTErpall: I (4X2 +X— 3)1X.
0

3
2. BBIMUCIUTH ONpeIeICHHBIN HHTETPA METOAOM IOJICTAHOBKHU: I(ZX —1)3dx .
2

3. BbruncnauTh, NpeaBapUTENbHO CleJIaB PHUCYHOK, IUIOHIa[b (UIYypbl, OTPAaHUYEHHOW JMHUSMHU:
y=—x"+4, y=0, x=-2, x=2.

4. Haiitu 06beM Temna, MOJy4EeHHOTO MPU BPALICHUH BOKPYT OCH abCcLUCC KPUBOJIMHEHHON Tpamneuuu,
OTPaHUYCHHOM JIMHUSAMU: Y = Jx, y=0, x=1 x=4.

5. CkopocTh JBWKEHHS TOYKM M3MEHSAETCS 10 3aKoHy V=3t%+2t+1 (m/c). Haiitu nyre S,
MPOMICHHBIN TOUKOM 3a 10 ¢ OT HaYasia JBUXKEHUS.

Bapuanr 2

3
1. BbluncauTh onpeaeneHHbI HHTErpall: J. (2X2 - X+ 4)jx.
0

1
o 4
2. Bpraucnuthb ONpCACIICHHBIM MHTCIpaJl MCTOAOM INIOACTAHOBKH: J.(3X +1) dx.
0

3. Bprumcnute, npenBapUTENbHO CIENaB PUCYHOK, IUIOMAAb (DUTYpBI, OTPaHUYECHHOW JIMHUSMHU:
y=-x*+1 y=0, x=-1 x=1.

4. Haiitu 00beM Tena, MOJTYYEHHOT0 IPU BPalllEeHUH BOKPYT OCH a0CHUCC KPUBOJMHEHHON Tpaneuuy,
OTPaHUYCHHOW JIMHUAMH: Y = \/; y=0, x=0, x=1.

5. CKopoCTh JBHKEHHUS TOUYKH U3MEHSIETCS 110 3aKOHY V = 9t% —8t (m/c). Haiitu myTh S, mpoiiaeHHbIH
TOYKOM 32 YETBEPTYIO CEKYHY.

Bpems Ha BbInoJiHeHHe: 45 MUH.

Kpurtepun onenuBanns

«oTmyHOY - 85%-100% npaBUIBHBIX OTBETOB,

«xopomo»- 65%-85% mpaBUIBHBIX OTBETOB,
«yJ0BIETBOpUTENBHO»- 50%-65% NpaBUIbHBIX OTBETOB,
«HEYIOBJIETBOPUTENILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

CamocrosiTesibHast pabora NeS no teme «O0bIKHOBEHHBIE MU DepeHIaTbHbIE YPaBHEHUS»

Bapmuanr 1
1. SIBnstoTCs M TaHHBIE (YHKIMH PEHICHUSIMU TaHHBIX TU(PepeHInanbHbIX ypaBHeHHH (st Ne 1-2).

1. y=ce ™ +ce’, y"+4y'-5y=0.

8 1
2.y=—, y =-=y?
y » y 3 y
2. Peuts cnenyromine quddepeHimanbHbie ypaBHEHHs IEPBOr0 H BTOPOro nopsijaka (st Ne 3-6).

3.y’:%+x4.
cos“ X
, x-1
4.y '=—-—.
y
5.y'—-3y+5=0.




Bapmuanr 2
1. SBnstrores i AaHHbIe QYHKIUN PEUICHUAMH TaHHBIX AuddepeHnnanbupix ypaBaenuit (s Ne 1-2).

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

2.y=e¥+2 y =4y

2. Pemnts crnenyromue auddepeHinanbubie ypaBHEHUS IIEPBOTO U BTOPOro mopsiaka (st Ne 3-6).
3.y =-6y

_Yy

V1-x?

5. y"—7y'+10y =0

4.y' =

Bapuant 3

1.SIBnstoTest T maHHble QYHKIUH PEIICHUSIME JaHHBIX TuddepeHinansubpiX ypaBaeHui (s Ne 1-4).
Ly=ce?+c,xe ™, y'+4y' +4y=0.

2.y=e¥-5 y =3y+15.

2.Pemnts crieayrommue auddepeHnnanbabie ypaBHEHHS TIEPBOTO U BTOPOro mopsiaka (s Ne 6-12).

3.y’:;—x7.
1-x°

5.y'+8y—3=0.

Bapuanr 4
1.SIBysiroTCSs JTU TaHHBIC PYHKIIMU PEIICHUSMH TaHHBIX quddepenimanpubix ypaBaenuit (st Ne 1-2).
1.y=ce*+ce*, y' -y -6y=0
2. y=2 y=-y?
X

2.Pemmuth crneayromne auddepeHimanbubie YpaBHEHUS IEPBOTO U BTOPOro mopsiaka (s Ne 6-12).
3.y'=8y

y
1+ x?
5.y"+8y'+16y =0
Bpemsi Ha BbInOJIHeHHE: 45 MUH.
Kpurepuu onenuBanus
«OoTINYHOY - 85%-100% npaBUIBHBIX OTBETOB,
— «xoporo»- 65%-85% npaBUIBHBIX OTBETOB,
«ynoBIeTBOpUTENBbHO»- 50%-65% MpaBUIbHBIX OTBETOB,
— «HEYJOBJIETBOPUTEILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB
CamocrosiTeibHasi padora Ne6 mo teme «lloHATHE COOBITHS W BEPOSATHOCTH COOBITHS. Teopembl
CIIO’KEHUSI I YMHOKEHHSI BEPOSTHOCTEH»

4.y =

Bapmuanr 1
1. U3 xop3uHbl, B KOTOpOW HaxoAsaTcs 4 GeNbIX U 7 YepHBIX IIapa, BBIHUMAIOT 0JuH 1iap. Haiitu
BEPOSITHOCTB TOTO, YTO IIAP OKAKETCS YEPHBIM.
2. OnpenenuTh BEpOATHOCTH MOSBJICHUS «TrepOa» Mpu OpOCAHUN MOHETHI.
3. B xop3uue 20 mapoB: 5 cuHUX, 4 KpacHBIX, OCTaJbHBIC YepHBIC. BHIONpArOT Haymadyy OIWH
map. OnpenenuTb, ¢ KaKkoi BEpOSTHOCTBHIO OH OyJIEeT LIBETHBIM.
4.
Bapmuanr 2



1.

2.

3.

B onHoii kKop3uHe HaxoaATCst 4 OeNbIX U 8 UepHBIX MIApOB, B Ipyroi — 3 6enbix u 9 yepHbIx. U3
KaXJIOH KOP3WHBI BBIHYJM MO mapy. HalTu BEpOATHOCTH TOTO, YTO 00a ImMapa OKaXyTcCs
OCIBIMHU.

Bpocator nBe MoHeThl. OmpenenuTb, ¢ KaKOil BEpOSTHOCTHIO TMOSBHUTCA «Trepd» Ha o0enx
MOHETax.

N3 kop3uHBI, B KOTOPOM HaXOoaATCs 7 OENbIX U 3 YepHBIX Iapa, BRIHUMAIOT oAuH 1map. Halitu
BEPOATHOCTH TOT'O, YUTO LIAP OKAXKETCS OEJIbIM.

Bpems Ha BbinosiHenue: 30 MuH.

Kpurtepun ouennBanus

«OTJIMYHO» - BEPHO BBIMOJIHEHO 3 3a/1aHuUs;

«XOPOIIO» - BEPHO BHIMIOJIHEHO 2 3aJJaHUs;

«yIOBJIETBOPUTEIIHHOY» - BEPHO BBINOJIHEHO 2 3aJIJaHUs, HO UMEIOTCS] HEJI0UETHI;
«HEY/I0BJIETBOPUTEIILHOY - BEPHO BBIIIOJIHEHO MEHEE 2 3a/1aHUH.

CamocrositesibHas padora Ne 7 o teme «Unc/ji0Bble XapaKTePUCTHKHU CIy4aiiHON BeJTHYUHBD».

1.

B norepee 100 OumneroB. PaswirpoiBaercss omuH Boiurpeimr B 200 pyOnedt u aBaaunarh

Bbirpeiieii mo 50 py6useld. Ilycte X — BenuuuHA BO3MOXHOTO BBIMIPHINIA JJIsi YEJIOBEKA,
umeroiero ofuH ouner. CocTaBUTh 3aKOH pacIpeesieH s 3TON cilyyailHON BeTU4rHBI X.
2. Cnyuaitnas BenmunHa X 3aJlaHa 3aKOHOM pacipeesiCHUs:

1 4 6
01 0,6 0,3

Haiitu ee MaTeMaTHUECKOE OKUIAHUE.
3.Cnyuaiinas BenuuuHa X 3a/laHa 3aKOHOM PaclpeIeIICHuUs:

1 5 8
01 0,2 0,7

Haiitn qucniepcuro u cpeiHee KBagpaTUYHOE OTKIOHEHHUE DTOM CIIy4aliHOW BEJIMYUHBI X.
4. Cnyyaitasle BenmuuMHbl X M Y 3alaHbl 3aKOHOM pacmpenenenus. Haiitu maremarnyeckoe

OXXHMJaHWE ITUX CIyYallHBIX BEJIMYUH M ONPEACTUTH MO TaOJIHIaM, KaKasi U3 JaHHBIX BEITHYHH
oounee paccesina. [Mogcunrars mucnepcun D(X) u D(Y). Yoenutses, 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 BeinosiHeHue: 40 MuH.

Kpurepun onenuBanns

— «oTamuHO» - 85%-100% npaBUIBHBIX OTBETOB,

— «xopomo»- 65%-85% npaBUIBHBIX OTBETOB,

— «ynoBieTBopuTeIbHO»- 50%-65% mpaBUITEHBIX OTBETOB,

— «HEYJIOBJIETBOPUTENHEHO»- MeHee 50% NpaBHIBHBIX OTBETOB

TEMATUYECKUU ITJIAH [TIPAKTUYECKUX PABOT

Ne Ne HaumMenoBanune npakTuueckoil paboTs OK dopma Komn.
o | TeM, KOHTPOJIS qac
pasze
JIOB
1 1 Brruncnenne npousBoanbix. [IpuMeHenne TPOM3BOOHON  Ipu 2 [TucemenHbI 2
peIIeHNN TPUKITaTHBIX 3a71ad OTYeT
2 1 Breraucnenne nmuddepennuania (YHKIMH W €ro TNpuMeHeHWe B | 4 ITuceMeHHbIH 2




=

w

TPUOIMKECHHBIX BBIYHUCICHUAX OTYeT

3 Brrunucnenue HEOIPEACIICHHOTO HWHTErpaia IIpumenenue [TucemenHbI 2
OTIPEJIETICHHOTO MHTErpaja K PelIeHHIO MPUKJIAAHBIX 3a1ad oTYeT

4 UucneHHOE  MHTErpUpOBaHUE. BbluucieHHWE  WHTETpaloB IO [IuceMeHHBIH 2
(dhopMynaM IpsMOYTOJIEHUKOB, Tpanenui, popmyne Cumricona OTYeT

5 [Ipumenenne Gopmyn npubmmKeHHOTO IupdepeHnnpoBaHms, [MucemeHHBIH 2
OCHOBaHHBIE Ha MHTEPHOJSIIMOHHBIX (popmynax HeroToHa oT4eT

6 Pemenne nuddepeHnnanbHbIX ypaBHEHHH C  pa3lelisOIUMUCS [TuceMeHHBII 2
nepeMEeHHbIMU OTUeT

7 Pemenne nuHelHbIX nuddepeHnnanbHbpIX ypaBHeHHH | mopsaka u IIuceMeHHBIN 2
JIMHEHHBIX OJTHOPOIHBIX M depeHInanbHbIX YpaBHEHUH 2 mopsiika oT4eT

C IIOCTOSIHHBIMU KO3 uIieHTaMu

8 4 HccnenoBanue Ha CXOAUMOCTD PSIIOB 4 [TuceMeHHBII 2
OTUeT

9 4 Paznoxxenune anemeHTapHbIX GyHKIUH B psag MakiopeHa 3 ITuceMeHHBIH 2
oTYeT

10 5 Pemenne mpocrefimmx 3amad ¢ [OMOIIBI0  KJIACCHYECKOTro | 2 [MucemeHHBIH 2
OTIpEJICTICHHUSI BEPOSITHOCTH COOBITHS oT4eT

Hroro: 20

TPEBOBAHUE K O®OPMJIEHUIO IPAKTUYECKUX PABOT

[TpakTHdeckue pabOThl HEOOXOIUMO BBIIIOIHSITH B OTACIBHBIX TETPAIAX C YKa3aHUEM HOMEPA,
TEMBI U 111 PabOoThI.

Xoo pabomebi:

[T03HaKOMHUTBCSI C TEOPETUUCCKUM MATEPHUATIOM.

Cnenarh KpaTKWi KOHCIIEKT TEOPETHUYECKOTO Marepuana (OCHOBHBIC TIIOHSATHS, OTPEICIICHUS,
(bopMyIIbI, IPUMEPHI).

BrinonauTh padoTy.

CrnaTh npernoiaBaTeiio TeTpaab sl IPOBEPKH.

[Ipy BBIMOMHEHHH Pa0OTHI HWHOTJA MOTYT BO3HHUKHYTH HEKOTOPBIE BOIIPOCHI  TIO
TEOPETUYECKOMY MaTepuany. OTH BOMPOCH HAA0 PEMIUTh, BOCIOJIB30BABIINCH PEKOMEHIYEMOM
mutepatypoir. [Ipu BBITIOJHEHUM MPAKTUYSCKUX pPabOT paspenraeTcsi MOJIb30BATHCS JICKIIMOHHBIM
MaTepuajIoM.
3aMeuaHue: METOJMYCCKIE YKAa3aHUS 110 BBITOJIHEHUIO TPAKTHYECKUX PA0OT U BAPHAHTHI
HK3aMEHAIIMOHHOW PabOThl MPHUIATAOTCS.



IIpunoxenue

OEJIEPAJIBHOE ATEHTCTBO MOPCKOI'O 1 PEHHOI'O TPAHCIIOPTA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE
BBICILIET'O ObPA3OBAHUA
«BOJIKCKUI I'OCYJAPCTBEHHbBIV YHUBEPCUTET BOJJHOI'O TPAHCIIOPTA»
CAMAPCKHH ®UJIUAJI ®T'BOY BO «BI'YBT»

PACCMOTPEHO
npeaMeTHON (LIMKII0BOIT) KoMHCcCHe
MaTeMaTHYECKUX U OOLINX

3K3AMEHAIIMOHHBIN
BWJIET

YTBEPX/IAIO

3aMecTHTeNb JUPEKTOpa
1o yueOHOU U HayuyHOU

€CTECTBEHHOHAYYHBIX JTUCLUIIIINH No TIeSATEIBHOCTH
IMpencenarens TTLK -

H.B.UBanoBa O.A.Mopzascosa
« » 2025 T. 10 AMCITUIUIHHE: « » 2025 r.

IIpotokon Ne ot «_ » 2025 r.

MareMaTHKa

HNHcTpyKIUA 1)1 CTYI€HTOB
DKk3aMeHaIlMOHHAas pa0oTa MO0 MaTeMaTHKE COCTOUT U3 24 3ajaHHii, KOTOpbIe pa3jeleHbl Ha TPU
YPOBHS.

3amanus ypoBHel «Ay, «B» u «C» Heo0X0IMMO MUCbMEHHO PEIIUTh U 3aMUCcaTh OTBET.
BuumarenbHo unTaiTe ycnoBus 3ananuil. OTBETHI 3aMCHIBAMTE YETKO U pa30opunBo. PekoMeHiyem
BBITIOJTHATH 33/1aHUS B TOM IOPSJIKE, B KOTOPOM OHU JIaHbl B pabdore. Eciu kakoe — To 3ajaHue y Bac
BBI3BIBAET 3aTPYJHEHHE, TO MPOIYCTUTE €r0 U MOCTAPAUTECHh BBIMOJHHUTH T€, B KOTOPBIX Bbl YBEPEHBI.
K nponyiieHHOMY 3a1aHUI0 MOYKHO BEPHYTHCS, €CJIU Y BaC OCTAHETCS BPEMS.

YpoBens A
1. Haiigute mpou3BOAHYIO QYHKIIUU: = 7x* -8cosx
2. Haiigute BTOpyro NpOU3BOAHYIO0 QyHKIMM: )= 5x%-6x+2
3. Haiiaure unrerpan [(6x + 2%) dx.
4. Pasnenute mepeMenHbIe B quddepeHmansaoM ypapaenun sinxdy + y3dx = 0.
5. Haiigute oOmiee perienue nugdepeHInalbHOro ypaBHEHUS ¢ pa3/iesoIMMUCS TepeMEHHbIMU
y =2x%+4.
y . = (-1)
6. Haiimqure cenpMoii wieH psaa Z—

~2n+3

7. Haiigute 4yacTHUHYIO CyMMY S3 psijia

S5
=3 -1
8. YcraHOBHTE COOTBETCTBHE MEXKIY PAIAMH U MX HA3BAHHSIMHU:

0 (_1)n+l 5

1), g A) crenenHoit
n=1

2) 2 nl B) 3HakononoxuTenbHbINA

—X.

man+3 C) 3HaKOUYEPEAYIOIIHIACS
S 1

3

3 3"+1

n=1
9. Ilo nenu npousseneHO 12 BHICTPENIOB, IPUUYEM 3aperucTprupoBaHo 9 nonaganuil. Yemy paBHa
OTHOCHUTEJIbHAS 4aCcTOTA MONAaaHus B LENb?
10. 3akoH pacnpezneneHHs BEpOATHOCTEH JUCKPETHOM CIy4aiiHOM BeTMYUHBI X UMEET BUJI:




X
P
Haitaure BeposATHOCTH P1.

0
P1

1
0,3

2
0,4

11. Haiiqute matemartuueckoe oxugaHue M(X) IuUCKpeTHOM cCilydailHOM BeIWYUHBIX, 3aJaHHOMN
3aKOHOM pacIpeieieHHUs:
X -2 2 3
P 0,4 0,1 0,5
12. HaiinuTe aOCOMIOTHYIO MOTPEITHOCTh OKpYTIeHus 1,4 10 OnrKaiiero neixoro yucia.
Yposens B
1. Haiimure nponsBoaHyto GyHKIME y = x°3 - e*,
2. Haiigute npou3BoaHy0 GpyHKIHH Yy = Sin5Xx.
3. Teno mBusKeTCs MpAMONHHENHHO 1o 3akoHy S(t) = 2t3 + t — 2(m). HaiiuTe 3HaueHne CKOPOCTHU B
MOMEHT BpemeHH t=3 c.
4. Haiizure IUI0MMAb KPUBOIHHEHHOI TPANCLUH, OIPAHHYeHHOI rpadukamu GyHKImiL: y=-x2 -2X,
y=0.
5. C nomotisio moAcTaHOBKH t=2X+3 HaiauTe HHTErpa .[ (2X + 3)2dX )
6. Haiigure obmiee pemenne qudGepeHInaIbLHOr0 YpaBHEHHS BTOPOro nopsiaka  y'-4y'+3y=0.
7. JlaH 3aKOH pacnpezieNieHus CIIy9aiiHOM BeIMYUHBI X:
X 1 -1 -2
P 05 0,2 0,3
Haiinure mucnepcuro D (X).
Yposens C
€
dx
1. BblumciuTe onpeielieHHbIA HHTErpall ?
1
2. Wccnenyiite Ha CXOAUMOCTH PSI: 7
n=1
5
3. Beruncnure TmpuOMMKEHHOE 3HAYEHUE  MHTETpaia I (2x+1)dx , wcrmome3ys GdopMmyIiry
1
PSIMOYT OJIbHUKOB:
b
I f (x)dx =h(f(xp) +f(x1) +f(x2) +f(X3)), rme h=1, x;=a+ih (i=0, 1, 2, 3).
a
4. Tlo Tabnuie 3HaYeHUN PYHKIUU

x |0 |1 2
y 1 4 8
cocTaBJieHa TabIMIa KOHEUHBIX PAa3HOCTEMH
X y Ay Ny
0 1 3 1
1 4 4
2 8




Brruucnure npubiamkeHHOE 3HAUCHHE TPOU3BOIHON (yHKIMHU B Touke X=0,4, HCTIONb3Ys

1
popmyny: y'(x)= h Ay +

2t-1

—ANy+..|,THe t=
> y

X — X,
—

5. BeposatHocTh nomnajgaHus B 1e1b IPU 0JHOM BbIcTpenie coctapisieT 0,8. Haiinute BeposTHOCTh Tpex

IIONIAJJaHUM IIPYU YETBIPEX BBICTpEIaX.

Bpems Ha BbInosiHeHHe: |
Kpurtepun ouennBanus:

50 MuH.

Onenka Kpurepwnii Meroauyeckue MaTepratbl OLEHUBAHUS
COTIIMYHOY 95%-100% npaBuIbHEIX | OOOCHOBAaHHO TIONYYEHBI BEpHBIE OTBETHI B 22- 24
peleHuit 3aJaHUIX
“XOpOLIO» 65%'950?’ HpaBUILHBIX | OGocHoBaHHO TOMydYeHBI BepHBIE OTBETHI B 17 - 21
peteHIH 3aJIaHAAX U TIOTy4eHbl HEBEPHbIE OTBETHI U3-32
BBIYHUCIIUTEIBHON OIMOKH, HO TIPH 3TOM HMEETCs] BEpHas
MOCJIE/IOBATENILHOCTh BCEX IIaroB
«YZAOBIIETBOPUTEIILHO» 50%-65% npaBuWIbHBIX | OOOCHOBaHHO TIOJY4€HBl BEpHbIe OTBeTHI B 12 - 16
penIeHui 3aJaHUSIX W TIOMYYCHBl HEBEPHBIC OTBETHl M3-32
BBIYHCIIUTEIBHON OMINOKY WITH TPUMEHEHHS (POPMYIT
«HEYIOBIETBOPUTEIBHO menee  50%  mpaBunbHBIX | B pa®orte comepixkarcs rpyOble OIMOKH, BEPHBIX PELICHUIH
peleHui MeHee, ueM B 12 3amaHusiX.

Nsmenenns u nomomnuenuss @OC

Usmenenus u nononaenns kK ®OC mucummummael EH.01Martemaruka.

Uzmenennii na 2025-2025 1.

HCT.

IIpencenarens ITIK

H. B. MBanoBa
TToonuce DUO

«29» 08. 2025 T.




