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1. MosichuTennHas 3anucKa
1.1 ObsacTh NPpUMeHEHH
@oHA  OUEHOYHBIX CPEIACTB JAUCLUUIUIMH COCTaBJIEH B  COOTBeTCTBUHM ¢  DenepanbHbIM
TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHIAPTOM  MPO(ecCHOHATBHOrO  00pa3oBaHUS 110
HaIpaBJICHUIO MTOATOTOBKH (cIenuanbHOCTH): 26.02.06 DKCIuTyaTanus CyJIOBOTO
3JIEKTPOOOOPYOBAHUS M CPEJCTB ABTOMATHKHU.

MecTo OUCHMIUIMHBI B CTPYKTYpE MPOrpaMMbl MOATOTOBKU CIELUAINCTOB CPEAHEr0 3BEHa!
IUCLUUIUIMHA OTHOCUTCS K IIMKJIY MaTeMaTHYeCKMX W OOIIMX EeCTeCTBEHHOHAYYHBIX JMCLUUILUINH
(EH.O1).

1.2 leau 1 321244 M CHUNIUHBI.

B pe3ynbraTe 0CBOGHUS TUCIMIIIIMHBI CTYAEHT 10J17KeH YMeTh:
1. pemate npocTteie AuQQepeHInaIbHbIe YpaBHEHUS;
2. IPUMEHSATh OCHOBHBIE YHCJIEHHBIE METO/IbI [Vl PELIEHUs NIPUKIIAJHBIX 3a/1a4.

B pe3ynbrare ocBO€HUS NUCUUIUIMHBI CTY/I€HT /I0JI7KeH 3HATh:
1. OCHOBHBIE MOHATHSA U METO/Ibl MATEMAaTHUECKOT0 aHAJIN3A;
2. OCHOBBI TEOPUU BEPOSITHOCTEH M MAaTEMAaTHIECKOHN CTaTHCTHKHY;
3. ocHOBBI TeopuH U PepeHINATbHBIX YPaBHEHUH.
1.3 TpeOoBaHus K pe3yJibTaTaM 0CBOEHUS THCHUIIMHbI

[Tponiecc u3ydyeHus IUCHMILIMHBI HamlpaBieH Ha (OPMHPOBAHHME U pa3BUTHE Yy CTYyJEHTa
CHEAYIOIIMX KOMIETEHIIMIA:

OK Ol. | Beibupath  cmocoObl  pemieHus — 3agad  Opo(pECCHOHATBHOM  JAEATEeNbHOCTH,

NPUMEHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM.
OK 02. | Mcnonb30BaTh COBpPEMEHHbIE CpPEICTBA IIOMCKA, aHAlIM3a MW  MHTEpIpeTaluu
uHpopManuu W HHOOPMAIIMOHHBIE  TEXHOJIOTHUU JUIS  BBITIOJIHEHHS  3a/1ad
npodecCHOHATILHOM 1€ TeIbHOCTH.
OK 03. | [ImanupoBaTh M peajan30BBIBATH COOCTBEHHOE MNPOPECCHOHAIBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIbCKYIO JESATEIbHOCTh B INpodecCHOHAIbHOW cdepe,
UCTIONIB30BaTh 3HAHWUSA TO (UHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX IKHU3HEHHBIX
CUTYalMsIX.
OK 04. | DddexTnBHO B3aMMOEICTBOBATH M pabOTaTh B KOJJIEKTUBE U KOMaHJIE.
OK 05. | OcymiecTBisATh YCTHYIO U MUCBMEHHYIO KOMMYHUKAILIMIO Ha TOCYIapCTBEHHOM S3BIKE
Poccuiickoit ®enepanu ¢ yderoM OCOOEHHOCTEM COLMAIBHOTO M KYJIbTYPHOTO
KOHTEKCTA.
OK 06. | IlposiBIIATh Tpa’kAaHCKO-NIATPUOTHUYECKYIO MO3UIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE HAa OCHOBE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C
y4€TOM TapMOHM3AllUM MEXKHALMOHAIBHBIX M  MEXPEIUTHO3HBIX  OTHOILICHMH,
NPUMEHSTH CTaHJIAPThl AaHTHKOPPYIIIMOHHOTO MTOBEICHHSL.
OK 07. | ConeiicTBOBaTh COXpPAHEHUIO OKpYXKAlOIIEH Cpeabl, pecypcocOepeXeHHnI0, MPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMaTa, MPUHIUIBI OepeXIMBOr0 MPOU3BOACTBA, Y3PHEKTUBHO
JIeCTBOBATH B UPE3BbIYANHBIX CUTYAIIHSIX.
OK 08. | Mcnonb3oBaTh cpenactBa (U3MUECKON KyJIbTYypbl A COXpaHEHHs] M YKpEIUICHUS
3I0pOBbsl B mporecce Mpo(ecCHOHANBHOM  AEATENbHOCTH U IMOJJEepKaHUsA
HE00X0IUMOT0 YpOBHS (PU3HUECKOHN MOATOTOBIEHHOCTH.
OK 09. | Ilonb3oBarbcsi  MpO(ecCHOHANBHOM  JTOKyMEHTaluMedl Ha TOCYJapCTBEHHOM U
WHOCTPAaHHOM SI3bIKAX.

OcHoBHBIMU (pOpMaMH TPOBEACHUS TEKYIIET0 KOHTPOJIS 3HAHUN Ha 3aHATUSIX TEOPETUYECKOrO
o0y4eHMs SBISIOTCA YCTHBIM ONpPOC, NHCBMEHHOE BBHINOJIHEHUE 3aJaHMid, pELIeHHe TEeCTOB,
BBITIOJTHEHHE MPAKTUYECKUX paloT.



2. Macnopr
¢honaa oueHouHbIx cpeacTs no gucuumiimaie MATEMATUKA

KoHTposmpyembie Pesynbrarel 00ydeHus Hanmenosanune
Ne OLIEHOYHOT'O
n/n pasaesl (TeMEr) OCBOEHHBIE YMEHUS YCBOCHHBIE 3HAHUS cpeacTna
JUCLIUIUIMHBI
1 Paznen 1. Boruncnate npenensl | 3HaHWE OCHOBHBIX IIpakTueckue
Tema 1.1 (yHKIIMH B TOYKE U B | METOJIOB pabothr Ne 1-3.
Huddepennnanpaoe | 66CKOHEYHOCTH, MaTEeMaTHYECKOTO Tector Nel-2.
U MHTETpajibHOE IIPOU3BOJIHYIO aHanu3a, onpeaenerue | CaMoCTOATENbHBIE
UCUHCIICHUE (GYHKIMU U CTIOKHON | mpesaerna QyHKIHIH, pabotsr Ne 1-4
byHKIHH, (hopmyIupOBKa MTpaBUII
HEOIpE/IeIIEHHbIE U Qg depeHIpoBaHus,
OIlpeJieIeHHbIE HepevnciIeHue
WHTETPaJIbl, pemaTh | MPOU3BOTHBIX
MPUKIIAJHBIC 33]a9 | OCHOBHBIX
3JIEMEHTAPHBIX
GhyHKIUH,
(hopMyIHUpPOBKHU
Tre€OMETPHYECKOTO U
(bu3nYecKoro cMpicia
MIPOU3BOAHOM,
HepevnciIeHue
TaOIMYHBIX
UHTErpajioB, METOJIOB
MHTETPUPOBAHMS,
PUI0KEHUS
OTIpEEIEHHOTO
UHTEerpania K
BBIYMCIICHUIO IIJIOIAAEH
IUIOCKUX UTYp
2 | Temal.?2 IIpumensTH 3HaHUE ONpEACIECHUN [IpakTnueckue
OOBIKHOBEHHBIE pa3IUYHbIE METObI Qg depeHInaIbHbIX pabotbl Ned,5
mubdepeHIManbHble | IS pellieHus YpaBHEHUH NIEPBOTO U
ypaBHEHUS muddepeHHanbHbIX | BTOPOTo MOpPsIKa
YPaBHEHUH MIEPBOTO
U BTOPOT'O MOPsIJIKa
3 |Temald HccnenoBaTh psabl 3HaHUE OCHOBHBIX [TpakTyeckue
Psapl Ha CXOJUMOCTb, MOHSITUI TEOPUH paboThr Neb,7.
pasznarath (YHKIHS B | YMCIOBBIX U Tect Ne3.
CTEIIEHHOM P, (hyHKIIMOHATEHBIX CamocrosiTenpHas
MPUMEHSTH PS/IbI B PS/10B, IPU3HAKOB UX pabota Ne5
MPHUOTMKEHHBIX CXOJIUMOCTH.
BBIUUCIICHUSIX
4 Pa3nen 2 Hcnonb3oBars 3HaHue METOZIOB [IpakTnueckue
OcHoBHbIE pUOIHKEHHbIE PUOIHKEHHOTO pabotbr Ne8,9
YHCJICHHBIC METOBl | METOJIbI BBIYMCIICHHUS | BBIYMCIICHHS
OTIpeJIeIEHHBIX OTIpeIeIEHHBIX
WHTETPAJIOB, UMETh WHTETPaJIOB, OCHOBHEIC
MIOHATHUE O YHCIICHHBIX METO/1aX
PUOINKEHHBIX peleHusl MPUKJIAAHbBIX

MCTOAaX BBIYHCIICHHUA

3aga4d




IIPOU3BOJIHBIX
5 | Pa3smen 3 Haxonuts OCHOBHBIE TTIOHSTHS, [IpakTnueckas
OcHOBBI TEOPUH BEPOSITHOCTH B TEOPEMBI U METO/IBI pabota NelO.
BEPOSATHOCTEH U MPOCTEUIIINX teopuu BepoaTHocTell. | Tect Ne 4,
MaTeMaTUYECKON 3aj1a4ax, ucnoib3ys | Onpenenenus CamocTosTenbHbIe
CTaTUCTUKU KJIaCCUYECKOe YHCIIOBBIX pabotsl Ne 6-7
olpezesieHue XapaKTEePUCTHUK
BEPOSTHOCTEM. JUCKPETHBIX
Haxonuts CIIy4alHbIX BEJINYUH
MaTeMaTH4eCcKoe OCHOBHbIE IOHATHS U
OKUJIaHUE, METO/1bI
IMCIIEPCUIO, CpeIHee | MaTeMaTUYeCKOn
KBa/IpaTHYECKOE CTaTUCTUKU
OTKJIOHEHHE
CIIy4ailiHOM
BEJIMYMHBI 110
3aJJaHHOMY 3aKOHY €€
pacripesieneHus
6 | Dx3amen 35 BapuaHToB
Ne | KoHnTponupyemblie Kon Oran HaumeHnoBaHue 011eHOYHOT'O
MOJYJIH (TEMBI) KOHTpOJIMpYeMOll | (OopMUpOBaHUS cpencTBa
JUCLUTUIMHBI KOMIIETEHIIUU BU][ KOJINYECTBO
1 | Pazgen 1. Tema 1.1 | OKS, IIK1.1 npoMexyTounslil | [IpakTuueckue 2BapuaHTa
HuddepenunanbHoe pabotst Ne 1-3. 4 BapuaHTa
U MHTErPAIIBHOE Tectpr Nel-2. 2 BapuaHTa
UCYHCIIEHUE CaMocTosiTenbHbIE
pabotel Ne 1-4
2 | Temal.?2 OKS3, OK7 poMeKyTouHbI | [IpakTyeckue 2 BapuaHTa
OOBIKHOBEHHBIE paboter Ned,5
muddepeHnranbHbIe
YpaBHEHHUS
3 | Tema 1.3 OK 3, OK6 poMeKyTouHbI | [IpakTyeckue 2 BapuaHTa
Psipt pabotsr Neb,7. 4 BapuaHTa
Tect Ne3. 6
CamocTosTenbHasl | BApUaHTOB
pabota Ne5
4 | Paznen 2 OK6, OK4 npoMexyTouHbli | [IpakTnueckue 2 BapuaHTa
OcHoBHBIE paboter Ne8,9
YHCJIEHHBIE METO/IbI
5 | Paznen 3 OK8 npoMeKyTouHbli | [IpakTudeckas 2 BapuaHTa
OcHOBBI TEOPHH pabora NelO. 4 BapuaHTa
BEPOSITHOCTEN U Tect Ne 4. 4 BapuaHTa
MaTeMaTHYeCKOU CamocrosiTenbHbIe
CTaTHUCTUKH pabotb1 Ne 6-7
6 | Dx3ameH OK1, OK2, OK3, | uToroBsIi 35
OK4, OK5 BAPUAHTOB




3.TecToBBII KOHTPOJIb
1. Tema: Ilpouszsoonasn u ee zeomempuueckuii cmoica. Ilpumenenue npouzeoonoi

1. Ilpexen oTHOIEHUs IpUpalieHns (YHKIUU B TOUYKE X K MPUPALICHUIO apIryMEHTa, KOT/1a MocyeIHee
CTPEMUTCS K HYJIIO HAa3bIBAETCH. ..
a) MPOU3BOAHON (DYyHKIHH
0) HeolpeACIICHHBIM HHTETPAJIOM
B) MpenesioM (pyHKITUH
T') IEpBOOOPA3HOM
2. Ecnu marepualibHas TOYKa JBIDKETCS 110 3akoHy S(t), TO mepBasi pOM3BOAHAS OT ITyTH 110 BPEMEHHU
€CTb...
a) yrioBoi KO3 PHUIUEHT
0) yCKOpEeHUE JIBUKCHUS
B) CKOPOCTbH B JIAaHHBI MOMEHT BpEMEHHU
') HET BEPHOT'O OTBETA
. 'eoMeTpu4ecKknid CMBICI IPOU3BOIHON COCTOUT B TOM, YTO ...
a) OHa paBHa Mpeeny QyHKIHH
0) oHa paBHA BCeTa HYITIO
B) OHa paBHA YIJIOBOMY KO3 PUIIUEHTY KacaTeIbHON
I') OHa paBHAa MaKCUMaJIbHOMY 3HAUYEHUIO (PYHKIIUU
4. JuddepeHuupoBaHue — 370...
a) BBIYMCIICHUE Mpezena
0) BbIUKCIICHHE TPUPALICHUS (PYHKIINH
B) HAXOXKJICHUE TIPOU3BOJHON OT JAHHOU (PYHKITHH
') COCTaBJIEHUE YpaBHEHUS HOPMAIU
sin x

Iim —=1
X

(98]

|9y

. Ota popMyna BeIpakaeT
x—0

A) mepBbIil 3aMedaTeIbHbINA IPEIET;
b) nepBooOpaznyto
B) yrnoBoii koa¢duruent kacareabHOR
') MakcuManbHOMY 3HAYEHUIO PYHKIIUU
. YpaBHEHUE KacaTeJbHOW K JAaHHOM JIMHUU B TOUKe M MMeeT BULL. ..
a) Y-Yo=Y (x)(x-Xo)
6) y= Y (x)(x-x0)
B) Y-Yo=X-Xo
r) y=y*x
7. Ilpon3BoaHask MOCTOSIHHOW BEJINYMHBI PAaBHA. ..
a) CIMHHUIIC
0) caMOi TTOCTOSTHHOM
B) HE CYILIECTBYET
T') HYJIIO
8. Ilpu BBIUMCIEHUH TPOU3BOIHON TOCTOSHHBIM MHOKUTEIb MOXKHO. . .
a) BO3BOJUTH B KBaJpat
0) BEIHOCUTBH 32 3HAK MPOU3BOIHOM
B) HE MPUHUMATh BO BHUMaHHUE
T') IPUHSATH 32 HYJb
. YcKopeHue NpsSMOJIMHEHHOTO IBUKEHUS PaBHO. ..
a) CKOpPOCTH OT ITyTH 110 BPEMEHU
0) mepBO# MTPOU3BOIHON OT MYTH 11O BPEMEHU
B) BTOPOU ITPOU3BOIHOM OT IyTH 110 BPEMEHU
T') HYJIIO

o)

\O



10. ®ynKuMsa Bo3pacTaeT Ha 3aJaHHOM IIPOMEXKYTKE, €CIIH. ..
a) nepBas IPOM3BO/IHAS MTOJIOKUTEIIbHA
0) BTOpast MpOU3BOHAS TOJIOKHUTEIIbHA
B) Il€pBasi IPOU3BOAHAs OTPULIATENIbHA
I) IepBasi NPOU3BOAHASI paBHA HYJIIO
2

11. Haiiru: lim X+ 2
Xx—>1

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

o gm x
12. Haiitu %3 1 2x2
X — ©
a)l; 6)0; B)-1; 1o
§ lim sin5x
13. Haiitu X
Xx—0

a) "He cymiectByet; 6)0; B) ©; T)5

lim 1 ak
14. Haiiu: I * M

X — 00
a)ez; 6)e; B)l; r) o
15. Haiinure npou3BoAHYIO (QyHKLINN y:X3+COSX.
a) Y=3x% —sin x; 6) y'=x2 —sin x; B) Y=3x’+sinx; 1) y=x%In3 +sinx

16. Haiigure mpon3BoaHyro GpyHKIMH Y=2X — SiN X.
a) Y=x>—cosx; 6)y=x’—sinx; B)Y=2 - COS X; r) y'=1 + cos X

17.. HaiiauTe npousBoaHyro GpyHKmun y=2"+ 1.

a)y'=2"-In2; 6) y=x-2*1; B)>/=|22; ry=x-2"1+1
n
18. HaiiauTe npou3BoaHyro GyHKIUK Y= -€* + 3x%,
a) Y=+ 3x ; 6) y=-xe*+9x*;  B)y=-e*+9x*; r)y=-e"1+9x’.
19. Haiire npomsBoxayio pyrkimn y=e2* — In(3x — 5)
3 1 3
a) y=2e" - —~— 6)y=2e"- —— B) Y= - r) y'=e* -
)y’ 3x-5 ))/ 3(3x-5) )y’ 3x-5 M/
1
3(3x-5)

20. Bropas npoussoaHas y” (X) Gyskimu Y(X)=4 x*-2X HMeeT BUJL

a)y'=4; 6)y’=8; m)y'=6; r)y'=7

2. Tema: Hnmezpan u e2o npumenenue
1.®Oyukuus F Ha3piBaeTcst iepBo0Opa3Hoii i1t GyHKIMK T Ha HEKOTOPOM MPOMEKYTKE, €CITH IS BCEX
X M3 3TOT0 MPOMEKYTKA CYIIECTBYET MPOU3BOIHAS F/(x), pasHas f(x), T.e. F/(X)Zf(X) 3TO...
a) popmyna Herorona-JleiOuuira
0) muddepeHnnan GyHKIHHA
B) repBooOpasHas s hyHkuuu f
I') IPOU3BOJIHAS B TOUKE



2. MHOXecTBO epBOOOpa3HBIX 1is NaHHOM (yHKIuH f(X) Ha3bpIBaeTcs. ..
a) pyHKIIMeH
0) HeolpeAeICHHBIM HHTETPAJIOM
B) IIOCTOSTHHBIM MHOKUTENIEM
') YaCTHOM IPOU3BOAHON
3. Onepanus HaXOKJEHUs HEONPEEICHHOIO MHTErpajla Ha3bIBaeTcs. . .
a) muddepeHIpoBaHNEM PYHKIIMH
0) npeobpazoBaHreM GYHKIIUH
B) MHTETPUPOBAHUEM (PYHKIIUU
I') HET BEPHOTO OTBETa
4. HemocpecTBEHHOE UHTETPUPOBAHHUE, METO/I MTOJICTAHOBKU, HHTETPUPOBAHUE 110 YACTSIM 3TO. ..
a) METO/bl HAXOXAECHUS POU3BOJHOMN
0) METO/IbI UHTETPUPOBAHUS
B) MeTOJIbl petieHus 3agaun Ko
I') BCE OTBETHI BEPHBI
5. Ilpou3BoHast OT HEOIPEAECIIEHHOI'O UHTErpasla paBHa. ..
a) MOJBIHTETPATILHON (PYHKIIUU
0) MOCTOSTHHOW MHTETPUPOBAHKS
B) MIEPEMEHHOW MHTETPUPOBAHHS
r) 110001 HyHKIUU
6. HeonpeeneHHbII HHTETPAJ OT aNreOpandeckoil CyMMBbI IBYX HJIM HECKOJIBKHX (YHKIIUH paBeH. ..
a) IPOU3BEJCHUIO HHTETPAIOB 3TUX (DYHKIHUI
0) pa3sHOCTH ATUX (PYHKITHIA
B) ajreOpanydeckoil CyMMe UX MHTErpauoB
') HUHTErpaity 4acTHOTO 3TUX (PYHKIMM
7. OnpeneneHHbli HHTErpal BEIUUCIIAIOT IO (opMyIIe. ..

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

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

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

r)

8. OmpeienieHHbI UHTETPAJl C OJJMHAKOBBIMHU TPEJIETIaMH PABEH. ..
a) eIMHUIIE
0) 0ECKOHEUHOCTH
B) HYJIIO
') YKa3aHHOMY TPy
9. Ilpu mnepemeHe MecTaMH BEPXHETO M HWKHETO MPEAEIOB HHTETPUPOBAHUS OIpPEAEICHHBIN
UHTErpall...
a) ocTaeTcs MPEKHUM
0) MEHsIET 3HaK
B) YBEITMYMBAETCS B JIBa pasza
T) paBeH HYJII0
10. OnpeneneHHbli UHTErpal UCIIOJIb3YETCs IIPU BHIYNUCICHHH. . .
a) MJIoLAAeH MIOCKUX QuUryp
0) 00BEMOB TeJ BpallleHUs
B) IPOMJICHHOTO MTYTH
I') BCEX MEPEUMCIECHHBIX JIEMEHTOB

f(x)dx=F(a)

P T B e T B ey T B — T



11. ®opmyna HeroTona-JleliOHuma

a) Jb'f(t)dt=F(b)—F(a);
6) j'f(t)dt:F(a)—F(b);
B) if(t)dt:F(a)—F(b)+ﬁ;

b
) [ fE)dt=F(b)-F(a)+i
a
12. Beruucienue nyTu, IpOHACHHOTO MaTepUaIbHONU TOUYKOH, MPOU3BOAUTCS IO (hopmyIie:

a) ssz(t)dt;
6) S=.|.f(t)dt;
B) S:jf(t)dt;

r) S=dtff(t)

13. Ecniu KprBOJIMHEWHASI Tpallelusi, orpaHiuueHHas nuaueit y = f (x) >0 u npsameivu Y=0, Xx=a, X=Db,
BpaIaeTcsi BOKPYT OCH X, TO 00BEM BpalleHHsI BRIYUCIAETCS 10 popmyIie

b

a) V=7rJ'y2dX;
i

6) V =rx[x*dx;

B) V=7rjy2dx;
b

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

34. Eciu y = f (X)(f (x)>0), To miomaap KpUBOJMHEUHOMN Tpanenu, OrpaHUuYE€HHON 3TON JTMHUEH,
JBYMs TIPSMBIMU X=a u X=Db 1 oTpe3kom ocu abcruce a < X < b, Beruucnsercs no Gopmyiie

a) Szj‘f(x)dx;
6) S=Tf(X)dX;
B) Ssz(x)dx;

r) szf(x)jdx

35. Yxaxure nepsoodpasnyio Gpyakmuu f (X) =3x* —sin x



a) F(X)=x®-cosx;
2

0) F(x) =X?—sin X;

B) F(X)=x*+cosX;
r) F(x)=2-cosx

2
16.0npeneneHHbIil HHTErpal I 4x%dx pasen
1

a) 36; 0)17, B)16; )15
17.I1nomaae KpUBOJMHEHHOMN TPAIeINK, OTPaHUYEHHON JIMHUAMU Y=4 — X2, y=0 onpenensercs
HUHTErpajioM

a) i(4—x2)dx; 6) '2[(4—x2)dx; B) j.(4—x2)dx; r) i(4—x2)dx
dx

18. B pesynbTare moacraHoBkH t = 3X + 2 uHTErpa I IPUBOJIUTCS K BUAY

V3X+2
dx 1pdt. dt dt
a) JW’ 6) EJW’ B)3IW, r) JE

19.0npenenennsblii UHTETpall .[ 3x’dx pasen
2

a)19; 0)18; B)35; r) 27
20. MHOXeCTBO BeeX mepBooOpasHbIx GyHKmHu Y=5 X* nmeer Buj
a) x°; 0)5x° +C ; B) X° +C ; r) 5x® +C

3.Tema: Ooviknosennble Oughghepenuuanvhsvie ypagHenus

1. YpaBHeHue, CBA3BIBAIOIIEE IEPEMEHHYIO, HCKOMYIO (DYHKIIUIO, €€ TPOU3BOIHYIO (MU
muddepennman aprymenta u auddeperunan GyHKIN) Ha3bIBaeTCs

a) Huddepennmanbapim

6) HHTterpanbHbIM

B) Jlorapudmuyeckum

r) Iloka3zarenbHbIM
2. O6muM perieHueM AU pepeHnaibHOro ypaBHEHNS IEPBOTO MOPSAIKA HA3bIBACTCS (PYHKIIMS:

a) y=¢(x,C)

0) y=¢(x)
B) y=Np(x)
r) y=C’(x)
3. YactHbIM pemienreM ypaBHeHus: F(X, Y, y') =0 Ha3bIBaeTCs peuieHue:
a) y=0¢(x,Cp)
0) y=o(X)
B) Y=Cop(x)

1) y=Cop(x*)
4. Ecnu nuddepenHnnansHoe ypaBHEHHE COACPKUT MPOU3BOAHYIO WK T epeHIran He BhIIe
BTOPOT'O MOPSAKA, TO OHO HAa3bIBAETCA:

a) JuddepennuanbHpM ypaBHEHHEM BTOPOIO MOpsIKa

6) duddepeHunanbHbIM ypaBHEHHEM IEPBOTO MOPsIKa

B) JuddepeHnnanbHbpIM ypaBHEHHEM TPETHETO MOPSIKA

r) Her BepHoro orBeta



5. O0umMm penrenneM aupHepeHInaIbHOTO ypaBHEHHU BTOPOTO TOPsIIKAa Ha3bIBaeTCs (PYHKITHUS:

6. XapakTtepuctuueckoe ypaBHeHue nuddepenuanpsioro y” —5y’ + 6y =0 umeer Buj
a) -5k+6=0
6) k?-5k+6=0
B) k+6=0
r) k?-5k=0
7. Meron perienus ganHoro ypasaenus g(y)dy+f(X)dx=0...
a) METOJ1 pa3esIeHUs] IEPEMEHHBIX
0) METOJ] C MOCTOSTHHBIMU KO3 PUITMEHTAMU;
B) METOJ 1ApaMETPOB;
') METOJI COCTaBJICHHUS XapaKTEPUCTUIECKOTO YPaBHEHUS
8. NuddepennmansHoe ypapHerue €os ydx — x>dy = 0 B pe3ynbTaTe pasaeleHus epeMeHHbIX
CBOJIUTHCS K YPABHECHUIO

a) cos ydx = x?dy ; 0) d_>2<: d{ ; B) o d)zl ; r)
x> cos’y X cos’y

cos ydx

e W

9.06mmM pemenueM audQepeHInanbHOr0 ypaBHEHUS HAa3bIBACTCA . . .
a) UHTErpaJ, coJepkKalluil MPOU3BOJIbHYIO OCTOSIHHYI0 C
0) uHTerpa, couepkaluii KOHKpeTHoe 3HaueHue C
B) 3HaU€HHE OINPE/IETICHHOr0 HHTerpaja
') MHTETpaIbHas TUHUS TU(HEePEHINATBHOTO YPaBHEHHS
10. YactHbIM perienueM nuddepeHaabHOr0 ypaBHEHUs Ha3bIBaeTCs . . .
a) UHTErpaJ, coepKaluii KOHKpeTHoe 3HaueHue C
0) uHTErpas, CoAep KalINi MPOU3BOJIbHYIO MOCTOSIHHYIO C
B) 3HAUECHUE ONPEEIEHHOr0 NHTErpajia
I') MHTErpajibHas TUHUSA TU(HEepeHIHANTBHOTO YpaBHEHHS
11. 5 HaxoKIeHNs 4YaCTHOTO perieHns AuddepeHnanbHOoro ypaBHeH I, HE00X0AUMO ...
a) 3HaHHE HayaJlbHBIX YCIIOBUIL;
0) 3HaHME NPEENIOB HHTETPUPOBAHUS
B) 3HaHHE METOJIOB pelIeHus quddepeHaIbHbIX YpaBHEHUI
T') 3HAHUE METO/I0B HHTETPUPOBAHUS
12. Jlupdepennmansroe ypasuenne Biaa Y +P(X)=Q(X) HasbiBaercs ...
a) TUHEHHBIM
0) KBaJpaTHBIM
B) MapaMeTpUUYECKUM
I') YpaBHEHHEM C OJIHOM MepeMeHHON
13. YpaBHeHue Buaa Y'+py +QY=F(X) Ha3bIBaercs ...
a) JIMHEWHBIM YpaBHEHHEM BTOPOT'O MOPsAKA C MOCTOSHHBIMU K03 duimentamu
0) mapaMeTpHYECKHM ypaBHEHHEM BTOPOTO TIOPSIKA C IIOCTOSTHHBIMU KOA(PQHUIIMEHTAMH
B) OJIHOPOJHBIM YpaBHEHHEM BTOPOTO MOPSIKA
) OMKBa/IpaTHBIM YpaBHEHHEM

14. OOmwmii BUJ peuieHus ypaBHEHUS y”+p)/+qy=0 IIPH YCJIOBUM K1, K2 — JIEWCTBUTENbHBIE KOPHU
XapaKTepUCTUUECKOTO YPAaBHEHHUS. . .

a) y=C1ek1X + Czekzx

0) y:C19k1X

B) Y= Czekzx

r) y=C1+C;



dy

15. TuddepennmanbHoe ypaBHEHHE = 2dX B pe3yabpTaTe pa3feseHHs IEPEMEHHBIX CBOAUTHCS K

YpaBHEHUIO
a) ydx = x2dy
6) dx dy

Xy

B) dy = 2dx
3

r)ﬂ:2
dx

16. Xapakrepuctuieckoe ypaBHenue nuddepenimansaoro y” — 6y’ +13y = 0 uMeeT BUJ
a) k?-6k+13=0
6) k*-6k=0
B) k?+13=0
r) 6k+13=0
17. YpaBuenue Buga y" — py’ +qy = O siBisiercs ...
a) HEOJTHOPOAHBIM
0) OTHOPOAHBIM
B) MapaMeTPUUYECKUM
') ypaBHEHHUEM C OJIHOM IepeMeHHON

1
18. Xapakrepucrtuueckoe ypaBHeHue nudhepeHuaibsHoro ypaBHenus Yy — Yy’ + 2 y =0 umeer BUA

a) —k+1=O
4
0) k2+1=0
4
B) k2—k+1:0
4
r) k*-k=0

4.Tema «Inemenmol KOMOUHAMOPUKU U MEOPUU 6EPOAMHOCIEN)
1.YnopsioueHHOE MHOKECTBO, OTJINYAOIIEECs TOJIBKO MOPSIKOM JIEMEHTOB, Ha3bIBACTCS
a) TIEePECTaHOBKOM
0) pasmMenieHHEM
B) COYETaHHUEM
I) Pa3HOCTBIO

2.Y1opsI0ueHHOE MOJAMHOKECTBO U3 N AJIEMEHTOB T10 M 3JIEMEHTOB, OTINYAIOIIUECS APYT OT Apyra
00 CaMUMH 3JIEMEHTAMH, JTHOO MOPSIKOM UX PaCIIOIOKEHUS, Ha3bIBACTCA ...

a) CcoYeTaHHEeM

0) pasMenieHuEeM

B) TIEPECTaHOBKOM

I) pPa3HOCTHIO

3. ... M3 N DIIEMEHTOB 110 M Ha3bIBAETCS JFO00E IMOJMHOKECTBO U3 M DIIEMEHTOB, KOTOPHIE
OTJIMYAIOTCS JPYT OT JIpyTra Mo KpaitHel Mepe OJJHUM 3JIEMEHTOM.

a) TepeCcTaHOBKOMH

0) pasMenieHHEM

B) COYETaHHEM

I') Pa3HOCTBIO



4.Co0bITHE, KOTOpOE 0053aTeIbHO IPOU30MIET, HA3bIBACTCH ...
a) HEBO3MOYKHBIM
0) OCTOBEPHBIM
B) Cily4YallHBIM
I') JIOCTOBEPHBIM H CIIy4aifHBIM
5.Co0bITHE HA3bIBACTCH ..., €CIIM OHO HE MOXET MMPOU30UTH B PE3yJIbTaTe JAaHHOTO UCIBITAHUS.
a) Ccly4yalHbIM
0) HEBO3MOXKHBIM
B) JIOCTOBEPHBIM
I') JOCTOBEPHBIM U CIIy4alHBIM
6.Co6bITHS A M A HA3BIBAIOTCA ..., €CIIM HEMOABJICHUE OJJHOTO U3 HUX B PE3yJIbTaTe JAHHOTO
UCIBITaHUS BJICYET MOSBICHUE IPYTOTO.
a) COBMECTHUMBIM
0) HECOBMECTHMBIM
B) NPOTHBOIOIONKHBIM
I') HECOBMECTHBIM U MPOTUBOMOIOKHBIM
7.Yucno nepecTaHOBOK OINpPeAeIseTcs: PopMyIIon

a) Pn=n!
Cm o n!
6 " ~ (n—m)!m!
m n!
B) C.= (n—m)Im! 4
A;n _ n!
r) (n—m)!
8.YUucno coueranuii onpenensercs Gopmymnoin
m_ n!
a) C. (n—m)!
Cn _ n!
6) ™ (n—m)!
m_ n!
B) C.= (n—m)!m!
r) Cr']n = L
(n—m)4n!

9.BeposATHOCTB I0CTOBEPHOTO COOBITHUS
a) Oompmie 1
6) pasHal
B) paBHa
r) MeHble |
10.BeposiTHOCTH HEBO3MOKHOTO COOBITHS paBHA
a) Oompmie 1
6) paBHal
B) paBHa(
r) MeHble 1
11.0THouIeHne Yncia UCTIBITAaHUH, B KOTOPBIX COOBITHE MOSBUIIOCH, K 00IIEMY YHCITy (PaKTHUYEeCKU
MIPOM3BEICHHBIX UCTIBITAHUI Ha3bIBAETCS
a) KIJIACCHYECKON BEpOSITHOCTBIO
0) OTHOCHUTEIBbHON 4acTOTOM
B) (u3MUecKoii 4acTOTOi
I) TEOMETPUYECKOH BEPOSITHOCTHIO



12.BeposTHOCTB MOSBICHUS COOBITHS A OIIpeNeNnsIeTcs] HEpaBeHCTBOM
a) 0<P(A)<I
6) 0<P(A)<1
B) 0<P(A)<1
I') HET BEpHOI'O OTBETa
13.CymMa BepOSITHOCTEH MPOTUBOIOJIOKHBIX COOBITHI paBHA
a) 1
6) 0
B) -1
r) 2
14.Bepositaocts P 4 (B) HaseiBaeTcs

a) KJIACCUYECKOM BEPOSITHOCTBIO

0) TeoMeTpPUYECKON BEPOSITHOCTHIO

B) YCIIOBHOW BEPOSITHOCTHIO

I') OTHOCHTEIBHOW 4acTOTOM
15.Berunciuts P 4

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

4

16.Berauciuth A

a) 8

6) 12

B) 6

r) 16
17. Cay4aifHON BEeIMUMHOM Ha3bIBAETCS MIEPEMEHHAs BEIMYMHA, KOTOPas B 3aBUCUMOCTHU OT UCXOJ0B
UCIBITaHUs IPUHUMAET TO WIA UHOE 3HAYEHUE:

a) He 3aBucsiee ot ciyqast

0) 3aBwucsiiee OT cirydas

B) 3aBHcsIlIEE OT IEPEMEHHOM

r) He 3aBucsiee ot nepeMeHHOI

18. CniydaiiHasi BeIMUMHA, IPUHUMAIOIIAS PA3JINYHbIE 3HAYEHUS, KOTOPbIE MOKHO 3alUCATh B BUJE
KOHEYHOM MM OECKOHEYHOH ITOCIIEA0BATEILHOCTH, HA3bIBAETC:

a) CnyuaifHO# BeTMUnHON

6) JlucKpeTHO CllydaifHOW BETUYUHOMN

B) IlocrosiHHOI BeTUYUHOM

r) IlepemenHoil BennunHON

Kpumepuu oyenusanus:
«omauunoy - 90%-100% npasunrvrvix omeemos,
«xopoutoy- 15%-89% npasunvrwix omeemos,
«yooeremeopumenvron- 50%-74% npasunvuvix omeemos,
«Heyo0semeopumenvHon- menee 50% npasuibHbix 0meemos.
Bpewms, komopoe omeooumcs Ha évinoanenue mecma - 20-30 munym.



3. CamocTosnTeabHbIe paGoThI
CamocrosiTeabHas padora Ne 1 no teme «IIpenensl. HenmpepbIBHOCTD pyHKITHI.

Bapuanrt 1
1.Beraucnuts npenen GyHKIuu: . X+2
) 3. Beruncnurs npenen gpynkmuu: lim —————
lim—X—9__ 2 3x% ~TX+6
>3 x* —8x+15
. X+5 X3 —2X + 2
2. Beruucnuts npenen ¢pyakmun: lim im—2 1
p dy 2 3%_6 4. BeruncnuTh npeaen QyHKIuu: )I(ILTOIO o _Bxrl
Bapmuanr 2
1.Boruncnuts npenen GyHKIuu: 1B o 4x% +8
2 . Beraucnuts npenen pyakmum: lim ——
fjm X+ %=20 P g x>» 2X° —5X +6
x4 x> 16
. 3x+6 3_
2. Beruucnuts npenen Gyakiun: lim 4. Beraucuts npenen Gyrakuma: lim X ox+48
x>2 2X — 4 xaooxz_sx_kl
Bapuanr 3
1.Beraucnute npenen QyHKIHH: . 8x%2+2
2 _49 3. Boraucnuts npezaen gynxmuu: M ———
lim X = X X +5X+6
x>7 x* —5x—14
2 3 2
. X" +4 . 5X°-2X° 42X
2. Boruncnuts npenen ¢pyakmuu: lim 4. Beraucnuth npeaen Gyaxmuu: lim 52—+
x>3 2X — 6 x>0 2X° —6X+9
Bapuanr 4
1.Bbraucnuth npenen QyHKIUH: 1 B y 7x2 -2
. Beraucnuts npenen ¢pyakmun: lim ——
x* —12x+35 P dy x> 3x% —X+6
x5 x*-25
2 2
LoxT -1 _ 5x?—-2x+8
2. Beruncnouts mipesen Kkuuu: lim 4. Beraucnuth npenen Gpyakiun: lim ————
p pyn x—5 2% —10 e x—>o 2x% —3X +1
Bapmuanr S
1.Boruncnute npenen GyHKIuu: 1B . x2 -1
2 . Beruncnuts npenen ¢pyakmuu: lim ——
ImX -3x-18 p q)y x—>003X3_4x+6
x>6  x* —36
. 2x-3 x> —x+20
2. Berancauts mpenen kimd: lim lim 22T eY
P dyn 4 3y _12 4. Beruucnuth npenen QyHKIuu: IXI_r)T; 737210
Bapuanr 6
1.Beraucnuth npenen QyHKIUH: ] x2 -1
x2 81 3. Beruucauts npenen gpynkiuu: lim—-——
lim — xn 8x2 —5X +1

x>9 x2 —11x +18




. 3x-5 X3 =Tx+
2. Beranenurs npezen gpyskupn: lim ——— 4. Beraucnuth npeaen Gpyaxmuu: lim X —7x+8
x>6 2X —12 X—>0 XZ —X+10

Bpems Ha BbinosiHenue: 30 MuH.

Kpurtepun ouennBanus:
«OTJIMYHOY - BEPHO BBIMIOJIHEHO 4 3aaHMUS;
«XOPOIIOY - BEPHO BBIIOIHEHO 3 3aJIaHuUS;
«YAOBIIETBOPUTEIHHO)» - BEPHO BBIMOIHEHO 2 3a/IaHUs;
«HEYAOBJIETBOPUTEIILHO» - BEPHO BBIINOJIHEHO MEHEE 2 3aJaHUM.

CamocrositesibHas padota Ne 2 mo Teme «IIpousBognas GyHKIIN

BapuanTt 1
1.Haiitu npousBoanyio ¢pyskiuu Yy = sin® (4X3 - 2).
2.HaiiTi mpou3BOIHYIO TPEThEro nopsaka GyHkimu Y = 3X* + Cos5X.

o 3 .
3.Hamucare ypaBHeHHe KacaTenbHOH K rpaduky ¢ynxuunm f(X) =— B Touke c¢ abGcmmccoit X, =—1,
X
Xo =1.
1., 2 N
4 MarepuanpHas TOYKa JIBIOKETCA 10 3akoHy X(t) = —=1t 4+ 2t° +5t. Haiitu ckopocTh u yckopeHue B

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

Bapmuanr 2

1.Haiitu npou3BonHyto GpyHKIMA Y = COS“(GX2 + 9).

2.HaiiTi Mpou3BOIHYIO TPETHEro MopsaKa QyHKIMH Y = 2X° —Sin 3X.

3.Hanucats ypaBHeHHe KacaTelnbHOH k rpaduky ¢yskmum f(X)=2X—Xx> B Touke ¢ abcuuccoit
Xo =0, X, =2.

4 MatepuanbHasi TOYKa JBMKETCS 10 3akoHy X(t) = t* —4t?. Haiitu CKOPOCTh M YCKOPEHUE B MOMEHT
BpeMenu t=5 c. (Ilepemenienue n3mepsercs B METpax.)

Bapuant 3

1.Haiitu npousBoanyto pyHkiuu y =tg 5(BX4 —13).

2.Haiitu IpousBoIHy0 TpeThero nopsaka Gpynkiun Yy = 4x° —e*,

3.Hanucath ypaBHeHHe KacaTenbHOM K rpaduky gynkuun f(X) = x> +1 B Touke ¢ abermccoit X, =0,
Xo =1.

1 4 2 ~
4 MarepuanpHas TOUKa ABIKETCS 10 3aKoHY X(t) = Zt +t°. HailTu ckopocTh 1 YCKOPEHHE B MOMEHT

Bpemenu {=5 c. ([lepemenienue uzmepsieTcst B MeTpax.)

Bapmuanr 4

1.Haiiti mponsBoanyio ¢pyHkmmn Y = ctg’ (5X3 + 6).

2.HaiiTi mpon3BOIHYIO TPEThero mopsaaka GyHkimy Y = 5X* —cos4x.

3.Hammcats ypaBHeHHe KacaTenbHOil k rpaduxy ¢yskmum f(X)=x>-1 B Touke c abcmuccoit
Xo=—1, X, =2.




4. MartepuanbHas TOUKa JBMXKeTCA 110 3akoHy X(t) =t* —2t. HaiiTh ckopocTh M yCKOpEHHE B MOMEHT
BpemenH t=5 c. (Ilepemenienne n3mepsercs B MeTpax.)

Bapuanr §
1.Haiitu npousBoaHyto GyHKIMK Y = arcsin® 7x°.
2.HaiiTu npou3BOIHYIO TpeThero mopsaka GyHkmmu Y = 4X* +sin 2x.

. . V/a
3.Hamucare ypaBHeHue kacaTenbHOH K rpaguky QyHkuun f(x) =tgx B Touke ¢ abcLUCCOH X, = 7

T

4 MatepuanbHas TOYKa ABMKeTcs 110 3akoHy X(t) = 2t° —8. HaiiTh cKOpOCTh M yCKOPEHHE B MOMEHT
Bpemenu t=5 c. (Ilepemerienue uzmepsiercs B MeTpax.)

Bapuanr 6
1.Haiitu nmpousBoanyio ¢pyHkiun Yy = arctg®5x”.
2.HaiiTi mpou3BOIHYIO TPEThEro mopsaka GyHkiuu Y = 6X° +e**.
3.Hamucare ypaBHeHue KacaTenbHOW K rpaduky ¢yskumm f(X)=1+cC0SX B TOUKe ¢ abcumccoi
Xo =0, X, = z,
2

4. MatepuanbHas TOYKa JBMXKeTCA 110 3akoHy X(t) =t* + 2t . HaiiTh cKOpOCTh M yCKOPEHHE B MOMEHT
BpeMenu t=5 c. (Ilepemenienue n3mepsieTcs B METpax.)

Bpewms Ha BeinosiHeHue: 40 MuH.

Kpurtepun onenuBanus:
«OTJINYHOY - BEPHO BBINIOJHEHO 4 3a1aHMUS;
«XOpOILIO» - BEPHO BBIIOJIHEHO 3 33aJaHus;
«YAOBIIETBOPUTEIHHO» - BEPHO BBIMOIHEHO 2 3a/1aHuUs;
«HEYAOBJIETBOPUTEIILHO» - BEPHO BBIINOJIHEHO MEHEE 2 3aaHUM.

CamocrositesbHas padora Ne3 no teme «Heonpenenennsiii nHTErpasl. MeToasl HHTETPUPOBAHU

Bapmnanr 1
Haiitu HeomnpeeieHHbIe HHTETPabl METOOM HEITOCPEICTBEHHOTO HHTErpupoBanus (s Ne 1-5).
1. I(Scosx—3x2+1jdx 4. I 11
X CoS* X  J1—x2
3% —x® +x* dx

2. |—d 5 | ——

] NG X I1+16x2
3. [(6*3 - ahix

Haiit HeonpeieieHHbIe MHTErpaibl METOAOM MOACTaHOBKH (151 No 6-8).

1. [(8x—4)dx. 2 12x*+5 3.jx5-exsdx.
I 3x* +5x-3

Bapmuanr 2
HaiitTi HeompeaeneHHbIe HHTETPAIbl METOIOM HETIOCPEICTBEHHOTO HHTEerpupoBanus (s Ne 1-5).




1.j6sinx+4x3—1dx 4._[ 1 + _1 dx
X 1+x? sin?x

x® —3x" +2x° dx
2. | —————dx S | —
J. X7 J. [4_9)(2

3. [(7* 2% +5ix

Haiit HeompeaeneHHbIe HHTErPaibl METOAOM IMOACTAaHOBKH (17151 Ne 6-8).

1. I(7x+5)4dx Z'I 18x*-3 3. J'x7~eX8dX
6x® —3x+8

Bpemsi Ha BbInoJIHeHME: 45 MUH.

Kputepun oneHuBanus
«oTIu4HO» - 85%-100% npaBUIBLHBIX OTBETOB,
«xopomio»- 65%-85% npaBUIBHBIX OTBETOB,
«ynoBreTBopUTENbLHO»- 50%-65% mpaBUIBHBIX OTBETOB,
«HEYJOBIIETBOPUTEILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

CamocrositesibHass padora Ne 4 mo Tteme «OrmpeneneHHbl UHTErpan. ['eomeTpuyecKkuil CMbICI
OIPEAETICHHOTO HHTETPaIa

Bapuanrt 1
2
1. BbluncauTh onpeaeneHHbI HHTErpall: I(4X2 +X— 3)1X.
0

3
2. BwuauciuTh onpeeeHHbIA HHTETPAJI METOIOM ITOJCTAHOBKH: I(Zx —1)3dx .
2
3. Bpruucnuth, TpeaBApUTENBHO CHENAaB PHUCYHOK, TIUIOMAAs (UTYpPHI, OrPaHUYECHHOM

JTUHUAMH: Y =—x% +4, y=0, x=-2, x=2.

4. Haiitu oO6beM Tena, MOJYyYEHHOTO IMPH BPALIEHUH BOKPYT OCH aOCIMCC KPUBOJUHEHHOMN
Tparnenuuy, OrPaHUYCHHOMN JIMHUSAMU: Y = Jx , y=0, x=1 x=4.

5. CKOpOCTb ABM)KEHHUS TOUKH M3MEHSAETCS MO 3aKOHY V = 3t% + 2t +1 (m/c). Haiftu myTs S,
MpoIeHHbIN TOUKOM 3a 10 ¢ OT Hayasia JBUKEHUS.

Bapuanr 2

3
1. BeruucnuTh onpeaeneHHbli HHTerpat: I(ZXZ - X+ 4>IX .
0

1
9] 4
2. Bpraucnute onpeneneHHbI HHTErpall METOIOM ITOJICTAHOBKH: I(3X + 1) dx.
0

3. Bbruucnuth, npenBapUTENbHO CIeNaB PUCYHOK, IUIOIIAAb (PUTYpbI, OTPaHUYEHHOW JHMHUSMU:
y=-x*+1, y=0, x=-1 x=1.

4. Haiitu 00beM Tena, MOJTYYEHHOTO IPU BPaLIEeHHUH BOKPYT OCH a0CIUCC KPUBOJUHEHHON Tparneuuu,
OTPaHUYECHHOMN JIUHUSAMU: Y = \/; , y=0, x=0, x=1.

5. CKOpOCTb JIBMKEHHUS TOUKH M3MEHAETCS 110 3aKOHy V = 9t —8t (m/c). Halitu nyTh S, npoiineHHsbIit
TOYKOU 32 YETBEPTYIO CEKYHY.




Bpemsi Ha BbInoJIHeHHe: 45 MUH.

Kpurepum oueHuBanus
«oTanyHOY - 85%-100% npaBUIBHBIX OTBETOB,
«xopoio»- 65%-85% npaBUIBHBIX OTBETOB,
«ynoBIeTBOpUTENbHO»- 50%-65% MpaBUIIbHBIX OTBETOB,
«HEYIIOBJIETBOPUTEIbHO»- MeHee 50% IMpaBUIBHBIX OTBETOB

CamocrosiTesibHas padoTa NeS mo teme «OObIKHOBeHHBIC TU(DPEepeHIIMATIbHBIC YPABHCHHS

Bapuanrt 1
1.SIBysiroTCS U TaHHBIC PYHKIIMU PEIICHUSMU JTAaHHBIX TUQQepeHInanbHbIX ypaBHeHUH (s Ne 1-2).
1. y=ce ™ +c,e*, y"+4y' -5y=0.
8 , 1
2.y==, y'=-2y*
X 8

2.Pemmuth crneayromnue auddepeHimanbubie ypaBHEHUS IEPBOTO U BTOPOro mopsiaka (s Ne 3-6).

3.y = 1 +x*.

cos® X
, x-1
4.y'=—-—.
y
5.y'—-3y+5=0.
Bapuant 2

1. SBnstorest v AaHHbIe QYHKIUY PEHICHUSIME JaHHBIX AU GepeHInaIbHBIX ypaBHeHHH (i Ne 1-2).
1. y=ce*+c,xe*, y"+2y'+y=0
2. y=e"42, y =4y
2. PemuTs cnenytonye audepeHimaibHble ypaBHEHHs TIEPBOro M BTOporo mopsiaka (asst Ne 3-6).
3.y'=-6y
y
V1-x?

5. y'—7y'+10y =0

4.y =

Bapuant 3

1. SIBnsirOTCS 1M aHHbBIe (DYHKIUH PEIICHUSAMH JaHHBIX Au(depeHnanbHbix ypaBaeHui (st Ne 1-4).
ly=ce?+c,xe ™, y'+4y' +4y=0.

2.y=e¥*-5y' =3y+15.

2.Pemuts creayromume auddepeHnnanbabie ypaBHEHHS TIEPBOTO U BTOPOro mopsiaka (st Ne 6-12).
1

1—x?
4.y’:%.

2

3.y = -x.

5.y'+8y—-3=0.

Bapmuanr 4
1.SIBnsiroTcst M qaHHBIC PYHKIMK PEIICHUSMH TaHHBIX quddepeHimanbubix ypaBaenuit (s Ne 1-2).

1y=ce¥+ce*, y'—-y -6y=0



S
2.y==, y'=-y’

X
2.Pemuts crieaytrommue auddepeHinanbabie ypaBHEHUS IEPBOTO U BTOPOro nopsiaka (st Ne 6-12).
3.y'=8y
' y
4.y =
TR

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

Bpemst Ha BbInOJIHeHHE: 45 MUH.

Kpurepum oueHuBanus
«oTnyHOY - 85%-100% npaBUIBHBIX OTBETOB,
«xopoio»- 65%-85% npaBUIBHBIX OTBETOB,
«ynoBIeTBOpUTEIbHO»- 50%-65% MpaBUIIbHBIX OTBETOB,
«HEYAOBJIETBOPUTEIILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

CamocrosiTesibHast padora Ne 6 mo Tteme «lloHsiTre coObITHS U BEPOATHOCTU COOBITHS. Teopembl
CJIOKEHUSI U YMHOXKEHUSI BEPOSITHOCTEI»

Bapuanr 1
1. U3 xop3uHbl, B KOTOpOH HaxoasTcs 4 OenbIX U 7 4epHBIX 11apa, BHIHUMAOT oAMH wwap. Haiitu
BEPOATHOCTH TOT'O, UTO LIAp OKAXKETCS YEPHBIM.
2. OnpenenuTb BEpOATHOCTh MOSABJICHUS «TrepOa» Mpu OpOCAHUN MOHETBHI.
3. B xop3une 20 mapoB: 5 cuHUX, 4 KpacHbBIX, OCTaJbHBIE YepHBIC. BbIOMpaoT Haynady oauH
map. OnpenenuTh, ¢ KaKOi BEpOSATHOCTBIO OH Oy/IeT LIBETHBIM.

Bapmuanr 2

1. B onHoil kop3uHe HaxoaTcs 4 OeNbIX U 8 YepHBIX IapoB, B Apyroi — 3 Genbix U 9 uepHbIX. U3
K10l KOp3uHBI BBIHYIM MO Imapy. HaliTu BeposTHOCTH TOro, 4ro oba IIapa OKaXyTCs
OeNbIMHU.

2. bpocaror nBe MoHeThl. OmnpenenuTh, ¢ KaKOil BEPOSTHOCTBIO TMOSBUTCA «repO» Ha 00eux
MOHETax.

3. U3 KOp3uHbI, B KOTOPOH HaxoAaTcs 7 OenblX U 3 YepHbIX 11apa, BBIHUMAIOT ouH map. Haiftu
BEPOATHOCTH TOTO, UTO LIAp OKAXKETCs OEIIbIM.

Bpems Ha BpinosiHenue: 30 MuH.
Kpurepun onenuBanus
«OTIIMYHOY - BEPHO BHITIOIHEHO 3 3a/1aHUS;
«XOPOIIO» - BEPHO BBINOJIHEHO 2 3a/IaHMS;
«YJIOBJIETBOPUTEILHOY - BEPHO BHITIOIHEHO 2 3a/I1aHUs, HO UMEIOTCS HEZIOYETHI,
«HEYJIOBJIETBOPUTEIBHO» - BEPHO BBINOJIHEHO MEHEE 2 3aJJaHUH.

CamocrositesibHas padora Ne 7 mo teMe «Unc/10Bble XapaKTePUCTHKHU CIy4aiiHON BeTHYUHBD.
1. B norepee 100 OwmueroB. PaspirpeiBaercs oaun Bbemrpeimr B 200 pyOnedt w 1nBaanarth
Bprpeimeii mo 50 py6neil. Ilycte X — BenuunMHa BO3MOXKHOTO BBIMIPBINIA JJISI YeJIOBEKa,
uMeroiero oauH ousnet. CocTaBUTh 3aKOH paclpeleieHHs TO c1ydaifHON BEITHYMHBI X.
2. Cnyuaiinas BenuunHa X 3aJjaHa 3aKOHOM paclpeesICHHs:
1 4 6
0,1 0,6 0,3
Haiitn ee MaTeMaTnyeckoe OKHJIaHUE.
3.Cnyyaiinas BennuuHa X 3aJjaHa 3aKOHOM PaCIpeesICHUs:
1 5 8
0,1 0,2 0,7




Haiitu nucniepcuto u cpeHee KBagpaTU4HOE OTKIOHEHHE dTOM CIIy4aiiHOM BEJIMYUHBI X.
4. Cnyuaiinple BenmuuuHbl X W Y 3aJaHbl 3aKOHOM pactpezeneHus. Halitm maTemaTuyeckoe
OKUJIAHUE ITHUX CIIyYalHBIX BEJIWYHH M ONPENEIUTh 10 TabiauiaM, Kakas U3 JaHHBIX BETUYNH

6onee paccestaa. [Togcunrars aucnepcuu D(X) u D(Y). Y6emutncs, uro D(X)>D(Y).

2 20 28 50
X 1 1 1
4 4 4
23 25 26
Y 1 1 1
4 4 2
Bpems Ha BpinosiHeHue: 40 MuH.
Kpurtepuu oneHnBanus
«oTIuHOY - 85%-100% mpaBUIBHBIX OTBETOB,
«xopomio»- 65%-85% npaBUIBHBIX OTBETOB,
«ynoBreTBopUTENbLHO»- 50%-65% mpaBUIBHBIX OTBETOB,
«HEYJOBIIETBOPUTEILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB
TEMATHUYECKUI IJIAH IIPAKTUYECKHX PABOT
No | Ne HaumeHoBaHMe MpakTH4ECKON pabOThI OK dopma Kox.
n/ | Tem, KOHTPOJIS yac
n | pasn
€JIOB
1 1 | Beruuciaenue npousBoaHbIX. [IpumeHenue npousBoanor | 2 | IluceMeHHbIdi | 2
MIPH PEUICHUN NPUKJIIATHBIX 3a/1a4 OTYeT
2 1 | Beiuucnenne guddepenumnana Gynkuuu u o ero | 4 | [lucemenssiit | 2
MIPUMEHEHHE B IPUOIMKEHHBIX BBIYHCIICHUSX OTYeT
3 1 | Boruncnenue HeomnpeneneHHoro uaterpaia [Ipumenenune | 3 | IluceMeHHbId | 2
OIpEJICJIECHHOI0 MHTErpaja K PpeIIeHUI0 IPHUKIAJIHbBIX OTYeT
3ajad
4 2 | UucneHHoe uHTerpupoBaHue. Boruncienue unHterpanoB | 7 | [lucbmeHHsblid | 2
no ¢opMmyiaM MNPSMOYTOJIbHUKOB, Tpameuuil, gopmyie OT4YeT
Cumrncona
5 2 | [Ipumenenue bopmyn npubmmkeHHoro | 5 | [lucemenssiit | 2
muddepeHrpoBaHus, OCHOBaHHbIE Ha OTYeT
WHTEPHOJSIIMOHHBIX (hopmynax HeroToHa
6 3 | Pemenue TG depeHIaTbHbIX ypaBHEHUI c| 3 | Ilucomennsiit | 2
pa3AeTSIOMIMMUCS TIePEMEHHBIMU OTYeT
7 3 Pemenne nunHelHbIX nuddepeHnnanbHbXx ypapHeHud 1 | 6 | Ilucemennsiit | 2
MOpSIIKA W JIMHEHHBIX OIHOPOTHBIX TU(QepeHITHaTbHBIX OTYeT
ypaBHEHMH 2 MopsiKa ¢ HOCTOSHHBIMU K03 duiimenTamu
8 4 HccnenoBanue Ha CXOIUMOCTH PSJIOB 4 | IluceMeHHBIH 2
OTYeT
9 4 | Pa3noxenue aneMeHTapHbIX QpyHKUUN B psix MakiopeHa 8 | IluceMenHsbIit | 2
OTYeT
10 5 Pemenne mpoctelmmx 3a/1a4 ¢ MOMOIIBIO Kiaccuueckoro | 2 | IMucemeHHBIN 2
OTIpEJICIICHUS] BEPOSITHOCTH COOBITHS OTYeT
Hroro: | 20

TPEBOBAHUE K O®OPMJIEHUIO IPAKTUYECKHUX PABOT

[IpakTrueckne pabOTH HEOOXOMMO BBHINOJIHATH B OTACIBHBIX TETPAIIX C yKa3aHHEM HOMeEpa,
TEMBI U LIeJH PabOThI.

Xoo pabombi:



=

[T03HAKOMUTBCS ¢ TEOPETUUECKUM MATEPUATIOM.

Cnenate KpaTKH KOHCIIEKT TEOPETUYECKOTO Marepuana (OCHOBHBIE MOHATHS, OIpECICHus,
(bopMyIIbI, IPUMEPHI).

Bemmonauts padory.

Cnats npernojiaBaTelnto TeTpaab AJIs IPOBEPKU.

[lpn BbIMONHEHMHM PabOTHI MHOTAA MOTYT BO3HHKHYTH HEKOTOPBIE BONPOCHI IO
TEOPETUYECKOMY MaTepHuaay. OTH BONPOCHI HAIO PELIMTh, BOCIOJb30BABIIMCH PEKOMEHIYEMON
aurepaTypoil. [Ipu BBINOIHEHMHM NPAKTHYECKUX DPAOOT pas3pemaercss MOJIb30BaThCs JICKIIMOHHBIM
MaTepUaJIOM.
3amMeuaHue: METOJMYECKHE YKa3aHHs IO BBIIOTHEHHUIO IPAKTHUECKUX paboT M BapUaHTEHI
HK3aMEHAIIMOHHOHN paboTHI MPUIIAratoTCsl.

w

SENEPANBHOE MOCYOAPCTBEHHOE BIOIXXETHOE
OBPASOBATEJIbHOE YYPEXOEHME BbICLLENO OBPA30OBAHUNA
«BOJKCKU/ TOCYOAPCTBEHHbLIV YHUBEPCUTET BOOHOIO TPAHCIOPTA»
CAMAPCKWUA ®UITUAT ®T'BOY BO «BIYBT»

PACCMOTPEHO 3K3AMEHALIMOHHbIN BUNET YTBEPXKIOAIO
npeaMeTHoW (LMKIOBOM) KOMUCCUEN
MaTemaTU4ecKkux u obLLmnx NQ 3amecTutenb anpekTopa
€CTECTBEHHOHAYYHbIX OUCLIUMNITUH no y4yebHon pabote

Mpotokon Ne _oT «__ » 2024 . )
Mpepcenatens MUK no AmcumninHe: O.A.MopasicoBa

.B.NBaHoBa « » 2024 .
« » 2024r. eH.01 MaTtemaTtuka

UHCcTpyKuMA AnAa ctyaeHToB
Ok3ameHauunoHHasa paboTa no mateMaTuke COCTOUT M3 24 3agaHui, KOTopble pasfereHbl Ha TPU YPOBHS.
3apaHusa ypoBHen «A», «B» n «C» HeobXxoauMO NMCbMEHHO peLUnNTb U 3anucaTth OTBET.
BHumaTtenbHo uuTanTte ycroeus 3agaHui. OTBeTbl 3anucbiBante 4eTko M pasbopumBo. PekomeHayem
BbINOMHATb 3a4aHUsA B TOM NOpsdKe, B KOTOPOM OHU AaHbl B paboTe. Ecnu kakoe — To 3agaHue y Bac Bbi3biBaeT
3aTpydHeHWe, TO NPonycTuTe ero U noctapamTechb BbINOMHUTL Te, B KOTOPbLIX Bbl yBepeHbl. K nponylieHHoMy
3a[laH1I0 MOXXHO BEPHYTBCS, €CNnn y Bac OCTaHEeTCH BpeMs.

YpoBeHb A
Haiinure mpousBoaHy0 QyHKIIUU: = 7x* -8cosx
HaiinuTe BTOpyo npou3BOAHYIO QYHKLIUU: Y= 5x%-6x+2
Haiiure unrerpan [(6x + 2%) dx.
Pasnenute nepeMennbie B qu)pepeHINaTLHOM ypaBHEHUH sinxdy + vidx = 0.
Haiigure obiiee pemenne quddepeHnaabHOro ypaBHEHU ¢ pa3AesSOUMMUICS TIEPEMEHHBIMU
v =2x%+ 4.
s (-1)°

6. Haiimure cenpMoii wieH psaa z .
= 2n+3

a s E

- 1
7. Haiigute 4yacTHUHYIO CyMMY S3 psijia Z

~3"-1
8. YcraHOBHTE COOTBETCTBHE MEXKIY PAIAMH U MX HA3BAHHSIMH:
o) _1)n+l
1) ( - A) cteneHHOM
; n®+8 )
2) = onb B) 3HaKONONOXKUTENbHBIM
—X .
~n+3

C) 3HakouepeayoLWNICA

> 1
3) ;3”+1




9.

ITo uenu npousBeneHo 12 BBICTPENOB, NPUYEM 3apErUCTPUPOBAaHO 9 nonaganuil. Yemy paBHa
OTHOCHUTEJIbHAS YacTOTa MOMNaJaHusl B LeJIb?

10. 3akoH pacrpeaeeHus BEPOSITHOCTEH TUCKPETHOMN CIIy4ailHOM BEJIMUYMHBI X UMEET BU/I:

X 0 1 2
P p1 0,3 0,4
Haitaure BeposATHOCTH P1.

11. Haiiqute martematuueckoe oxugaHue M(X) IuUCKpeTHOM cCily4ailHOM BeNWYUHBIX, 3aJaHHOMN

3dKOHOM pacnpez[eneHH;I .
X -2 2 3
P 0,4 0,1 0,5

12. HaiinuTte aGCOMIOTHYIO MOTPEITHOCTh OKpYTIeHus 1,4 10 OnmKaiiero neixoro yucia.

no

YpoBeHb B
HaiiauTe npousBoaHyro QyHKIMU v = x 2« e*,
Haiinute nponsBoaHyto GyHKIUN y = sin5x.
Teno ABWKETCS NPSAMOJMHEHHO 1O 3akoHy S(t) = 2t®+ t— 2(m). Haligure 3navyenue
CKOPOCTH B MOMEHT BpeMeHH =3 c.
Haiijire miommas KpUBOTHHEHHOMN Tpanelii, OorpaHiIeH Ol rpaduKkaMu GyHKIHiA: y=-X° -2X,
y=0.

5. C nomoIipio moACcTaHOBKH =2X+3 HaliauTe HHTErpal I (2X + 3)2 dx .

6. Haiigure obmiee pemenue auddepeHnnaabHoro ypaBHeHUs BTOporo nopsaaka y'-4y'+3y=0.
7. JlaH 3aKOH pacnpezesieHus CIly4aiiHON BeIMYUHbI X:
X 1 -1 -2
P 05 0,2 03
Haiimure nucnepcuto D (X).
YpoBeHb C
¢ dx
1. BblumciuTe onpeielieHHbIA HHTErpall 7
1
y v 2
2. VccnenyiiTe Ha CXOAUMOCTD DA 7
n=1
5
3. Beruncnute mpuOMMKEHHOE 3HAYEHUE  HHTErpana J.(ZX +1)dx , wcrmome3ys  Gopmyiy
1
MPSIMOYTOJIbHUKOB:
b
I f (x)dx ~h(f(xo) +f(x1) +f(x2) +f(X3)), rme h=1, xj=a+ih (i=0, 1, 2, 3).
a
4. Tlo Tabnuiie 3HaYECHUN PYHKIIMH

X 0 1 2
y 1 4 8
COCTaBJIcHa TaOJUIA KOHEUHBIX PA3HOCTEH

X y

0 1
1 4 4
2 8




Brraucnure npubamkeHHOE 3HaUeHHE TPOU3BOIHON (DyHKIMHU B TOuke X=0,4, UCTIONb3Ys
2t-1 X =X
h

5. BeposarHocTh nomnajganus B 1€Ib IPU OJHOM BbIcTpene cocrasiseT 0,8. Haiiiute BeposTHOCTb Tpex
IIONAlaHuH TIPU YETHIPEX BBICTPEIIAX.

dhopmyimy: y'(x)Z% Ay + Ny+..|,roet=

Bpemsi Ha BbInoJiHeHue: 150 MuH.

Kpurepun oueHuBaHus:

Ouenka Kpurepuit Mertoauueckue MaTepUalIbl
OLICHUBaHUS
«OTIINYHO 95%-100% npaBuIbHBIX | OGOCHOBAHHO MOTYYEHB! BEPHBIE OTBETHI
pelenuii B 22- 24 3aaHuAX
«XopouIo» 65%-95%  TPaBHIBHBIX | OGoCHOBAHHO MOTYUYCHE! BEPHBIE OTBETEI
peleHui B 17 - 21 3agaHusiX U MOITYYEHBI

HEBEPHBIC OTBETHI U3-3a BBIYMCIATEIIHLHON
OIIII/I6KI/I, HO IIpU 3TOM UMECTCA BEpHasd
IIOCJICA0BAaTCIIbHOCTh BCEX 1IAaroB

«YIOBJIETBOPUTEIBHO 50%-65%  mnpaBmIbHBIX | OOOCHOBAaHHO MOJTYYEHBI BEPHBIE OTBETHI
peleHui B 12 - 16 3amaHuaX U TOIYy4YEHBI
HEBEPHBIC OTBETHI W3-3a BEIYUCIUTEILHON
OINMOKY WU TIPUMEHEHHS (HOpMYJT

«HEyIOBJIETBOpUTENbHO» | MeHee 50% mnpaBUIbHBIX | B pabGote comepxarcs rpyOble OMIHOKH,
pelIeHui BEpPHBIX pEIIeHUH MeHee, yeM B 12
3aJJaHUsX.

HN3menenns n gonoaenns k ®OC

Namenenus u qononnenuss k. @OC aucturuiabl Ha 2024-25 yueOHBIN roJ1 - U3MEHEHUH U JIOTIOJIHEHUH HET.

[Ipeacenarens ITLK
HBanosa 11.B.

noonuck QHO

«29» aBrycra 2024 1.



