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1. MosichuTennHas 3anucKa
1.1 ObsacTh NPpUMeHEHH
@oHA  OUEHOYHBIX CPEACTB JAUCLUUIUIMH COCTaBJI€H B  COOTBeTCTBUUM ¢  DeneparabHbIM
TOCYJapCTBEHHBIM ~ 00pa3oBaTeNbHBIM  CTAaHAAPTOM  MPO(ECCHOHAIBLHOTO  00pa3oBaHUS 110
HaIpaBJIEHUIO TOJATOTOBKH (cneruanbHocTH): 26.02.05 Dkcmryaramusi CyIOBBIX JHEPreTHYECKUX
YCTaHOBOK.

Mecto IUCHMIUIMHBI B CTPYKTYpE IHpOrpamMMmbl HOJArOTOBKH CIHEIMAIMCTOB CPEJIHEro 3BEHA!
IUCUUIUIMHA OTHOCUTCS K IMKIY MaTeMaTHYeCKUX W OOIIMX €eCTeCTBEHHOHAYYHBIX JIUCLUILTAH
(EH.O1).

1.2 llesn ¥ 3a7a9i AU CIUILIHMHBI.
B pe3ynbraTe 0CBOGHUS TUCIMIIIIMHBI CTYAEHT 10J17KeH YMeTh:
1. pemate pocthie AuQQepeHIraIbHbIe YpaBHEHHS,
2. IPUMEHSTh OCHOBHBIE YHCIIEHHBIE METO/IbI JJIsl PELICHUs IPUKJIAJIHbIX 3a/1a4.

B pe3ynbrare ocBO€HUS NUCUUIUIMHBI CTY/I€HT /I0JI7KeH 3HATh:

1. OCHOBHBIE MOHATHSA U METO/Ibl MATEMAaTHUECKOT0 aHAJIN3A;

2. OCHOBBI TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKON CTAaTUCTUKU;
3. ocHOBBI TeopuH U GepeHIINATBHBIX YPaBHEHUH.

1.3 TpeOoBaHus K pe3yJibTaTaM 0CBOEHUSI THCIUIIMHbI

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

OK 01. | Beibupath criocoOsl pemieHus 3aj1a4 npo(eccuoHaNbHOM AeATeIbHOCTH, IPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM.
OK 02. | Hcnosnb30BaTh COBPEMEHHbIE CPEACTBA MOMCKA, aHAJIN3a U MHTEPIIpeTalui HHPOPMALUU
U uHQOpPMAnMOHHBIE TEXHOJOTMHM  JUISI BBINOJHEHHUS 33434  MpOo(dhecCHOHATBLHOU
JeSITEIbHOCTH.
OK 03. | IlnmanupoBaTh W peanu30BbIBaTH COOCTBEHHOE NPO(ECCHOHATBbHOE U JMYHOCTHOE
pasBUTHE, MPEINPUHUMATENBCKYIO JIeSTeNbHOCTh B  INpodeccuoHanbHOM  cdepe,
UCIIOJIb30BaTh 3HaHUS 10 (PUHAHCOBOW TIPaMOTHOCTH B PA3IMYHBIX >KU3HEHHBIX
CUTyalUsIX.
OK 04. | D¢ dexTuBHO B3aUMOIEHCTBOBATh U PAOOTaTh B KOJJICKTHUBE U KOMAH/IE.

OK 05. | OcymecTBiIsATh YCTHYIO M INHCBMEHHYIO KOMMYHHUKAIIMIO HAa TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanu ¢ y4eToM OCOOEHHOCTEW COLIMAIBHOTO U  KYJIbTYpHOTO
KOHTEKCTA.

OK 06. | IlposBassTh TrpakJaHCKO-TIATPUOTUYECKYIO IO3UIIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
NOBEJICHUE HAa OCHOBE TPAJUIMOHHBIX OOIIEUETOBEUYECKUX IIEHHOCTEH, B TOM YHUCIE C
Y4€TOM TapMOHHM3AIIMU MEXHAIIMOHATIBHBIX U MEKPETUTHO3HBIX OTHOIICHUN, IPUMEHSTh
CTaH/1apThl aHTUKOPPYNIIMOHHOI'O TIOBEJICHUS.

OK 07. | ConelicTBOBaTh COXpPAaHEHHIO OKPYXAlOIIeH Cpelbl, pecypcocOepekeHnI0, MPUMEHSTh
3HaHUS 00 W3MEHEHMM KJIMMara, MPUHLUIBI OEpekIMBOTO MPOU3BOACTBA, 3()(HEKTUBHO
JICCTBOBATH B YPE3BBIYANHBIX CUTYAIHSIX.

OK 08. | Mcnonb3oBaTh cpeactBa (U3MUECKON KyIbTYypbl MJII COXPaHEHUS U YKperJieHus
3JI0pOBbsI B Ipolecce MpohecCHOHAIBHON 1eATEIbHOCTH U MOIep KaHUsI HE00X0IMMOT0
ypoBHS (DU3HUECKOIN MOATOTOBIEHHOCTH.

OK 09. | Ilonb3oBarbesi  mpoeCCHOHANBHOW — JOKYMEHTalMed Ha  TOCYHapCTBEHHOM U
WHOCTPAHHOM $I3bIKaX.

OcHoBHBIMU (pOpMaMH TPOBEACHUSI TEKYIETO KOHTPOJIS 3HAHUN Ha 3aHATUSIX TEOPETUYECKOrO
o0y4eHMs SBISIOTCA YCTHBIM ONpPOC, NHCbMEHHOE BBHINOJIHEHUE 3aJaHMid, pELIeHHe TeCTOB,
BBINOJIHEHUE MTPAKTUYECKUX PaOOT.



2. Macnopr

¢honaa oueHouHbIx cpeacTs no gucuumiimae MATEMATUKA

KoHTpoTupyeMmbie Pe3ynbrarel 00ydeHust HanmenoBanue

Ne OLICHOYHOI'O

/I pasael (tesi) OCBOECHHBIEC YMEHUS YCBOCHHBIE 3HAHUSA CpeacTBa

JUCLIUIUIMHBI

1 Paznen 1. Beruucnsars npenensl 3HaHNUE OCHOBHBIX IIpakTHueckue
Tema 1.1 (yHKIIMH B TOYKE U B METOJIOB pabothr Ne 1-6.
Huddepennmanbaoe | 6ECKOHEUYHOCTH, MaTEeMaTHIECKOTO Tector Nel-2.

U MHTETpajibHOE IIPOU3BO/IHYIO (DYHKIMM | aHAIU3a, CamocrosTenbHble
UCUHUCIICHUE U CIIOKHOU (PyHKIINH, orpeneneHue npenena | padorsr Ne 1-4

HEOIIpe/IeJICHHbIE U ¢byHKLHY,

oIpesieJICHHbIE (dbopmynHupoBKa

UHTETrpajbl, pelaTh paBuI

MPUKIIAJHBIC 33]a91 Qg depeHIpoBaHus,
HePEYUCIICHNE
IPOU3BOIHBIX
OCHOBHBIX
3JIEMEHTAPHBIX
GbyHKIUH,
(hopMyIHUpPOBKHU
Te€OMETPHYECKOTO U
(bu3nYecKoro cMpicia
MIPOU3BOJAHOM,
HepevnciIeHue
TaOIMYHBIX
UHTErpajioB, METOJIOB
WHTETPUPOBAHUS,
PUI0KEHUS
OTIpEEIEHHOTO
UHTErpania K
BBIUUCIICHUIO
IUTOIAAEH TUIOCKUX
uryp

2 Temal. 2 [IpumensTs paznuunbie | 3HaHue onpeneneHuil | IIpakTuueckue
OOBIKHOBEHHBIE METO/JIbI JJISl PEIICHUS muddepeHIMATBHBIX | paboThl No7,8
muddepenmanbable | AUdQepeHIranbHbIX YPaBHEHHUI NIEPBOTO U
yYpaBHEHHS YpaBHEHHI MEPBOTO M | BTOPOTO MOPSIKA

BTOPOTO MOPsIIKA

3 |Temald HccnenoBaTh psabl HA | 3HaHUE OCHOBHBIX [TpakTuyeckue

Psnp CXOAMMOCTb, pa3jlarath | MOHSITUN TEOPUU paboter Ne9,10.
(YHKIIMS B CTETIEHHOM | YHCIIOBBIX U Tect Ne3.
PSI, IPUMEHSTD PSIBI B | (QYHKITMOHAIBHBIX CamocrosTenbHas
MPUOIMKEHHBIX PSI0B, IPU3HAKOB UX | paboTta Ne5
BBIUUCIICHUSIX CXOJIMMOCTH.

4 | Paznen 2 Hcnonb3oBath 3HaHUE METO/IOB [TpakTuyeckue
OcHOBHBIE MPUOIIMKEHHbIE MPUOIMKEHHOTO paboter Nell,12
YUCJICHHBIE METO/BI | METO/IbI BEIUMCIICHUS BBIUUCIICHUS

oTpeieNIeHHBIX OTIpeIeIeHHBIX
UHTErpajioB, UMETh UHTETPaJIoB,
MOHATHE O OCHOBHBIE YMCIICHHBIX

PUOIMKEHHBIX

MCTONAaX pCIICHUS




MCTOAaX BBIYHCIICHHUA
IIPOU3BOJHBIX

MPUKJIAIHBIX 33024

5 | Paznmen 3 Haxoauts BeposiTHOCTh | OcHOBHBIE OHATHS, | IIpakTHueckas
OcHOBHI TEOpUU B MMPOCTEHINNX 33/1a4aX, | TEOPEMbI U METObI paborta Nel3-17.
BEPOSITHOCTEU U HCIIOJIb3YS TEOpUHU Tect Ne 4.
MaTeMaTHYeCKOM KJIaCCUYECKOe BEPOSITHOCTEH. CamocrosTenbHble
CTaTUCTUKU onpeJieeHue Omnpenenenus pabotsr Ne 6-7

BEPOSATHOCTEH. YHCIIOBBIX
Haxonuts XapaKTePUCTUK
MaTeMaTHYeCcKoe JUCKPETHBIX
OKUJaHUE, JUCIEPCUIO, | CIIyYalHbBIX BEIUYUH
cpenHee OCHOBHbIE IOHATHS U
KBa/IpaTUYECKOE METO/1bI
OTKJIOHEHHE CITy4alHOW | MaTeMaTU4eCKOU
BEJIMYMHBI 110 CTaTUCTHKH
3aJJaHHOMY 3aKOHY €€
pacnpeseseHus
6 DK3amMeH OK3aMeHaInOHHAasg
MUCHbMEHHAs
pabota
Ne | KonTponupyemblie Kon Oran HauMmenoBanue o1ieHOYHOTO
MOYJIH (TEMBI) KOHTpOJIMpyeMOll | (opMUpOBaHUS cpencTBa
JUCLUTUIMHBI KOMIIETEHIIUU BU][ KOJINYECTBO
1 | Paszgenl.Temal.l | OKS8 npoMexyTounslil | [IpakTuueckue 2BapuaHTa
Judbdepennmanbaoe paboThr Ne 1-6. 4 BapuaHTa
U MHTErPAIBHOE Tectpr Nel-2. 2 BapuaHTa
UCUHCIIEHUE CaMocTosiTenbHbIE
pabotel Ne 1-4
2 | Temal.?2 OKS3, OK7 npoMeKyTouHbli | [IpakTnueckue 2 BapuaHTa
OOBIKHOBEHHbIE paboter Ne7,8
muddepeHnranbHbIe
YpaBHEHHUS
3 | Tema 1.3 OK 3, OK6 npoMeKyTouHbli | [IpakTnueckue 2 BapuaHTa
Paner paboter Ne9,10. 4 BapuaHTa
Tect Ne3. 6
CamocTosTenbHasl | BApUaHTOB
pabota Ne5
4 | Paznen 2 OK6, OK4 nmpoMexxyTouHbli | [IpakTnueckue 2 BapuaHTa
OCHOBHEIE paboter Nell,12
YHCJIEHHBIE METO/IbI
5 | Paznen 3 OK8 poMeKyTouHbll | [IpakTueckas 2 BapuaHTa
OcHOBBI TEOpUHN paborta Nel3-17. 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 oTHOUIEHUs pUpalieHns QYHKIMK B TOUYKE X K IPUPALICHUIO apryMeHTa, KOTa MocieIHee
CTPEMUTCS K HYJIIO HAa3bIBAETCH. ..
a) MPOU3BOAHON (DYyHKIHH
0) HeolpeACIICHHBIM HHTETPAJIOM
B) MpenesioM (pyHKITUH
T') IEpBOOOPA3HOM
2. Ecnu marepualibHasi TOYKA JBIKETCS 110 3aKoHy S(t), TO miepBasi IpOU3BOIHAS OT IIYTH 110 BPEMEHU
€CTb...
a) yrioBoi KO3 PHUIUEHT
0) yCKOpEHUE ABUKECHUS
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 KacaTeJIbHOU K JAaHHOM JUHUU 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) IMHHUIIC
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 MpoU3BOAHAS TOJIOKUTEIIbHA
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; B)y'=6; r)y'=7

2. Tema: Humezpan 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 MHOXKUTEJIEM
') YaCTHOM IPOU3BOAHON
3. Onepanus HaXOKJEHUs HEONPEEICHHOIO MHTErpajla Ha3bIBaeTcs. . .
a) muddepeHIpoBaHNEM PYHKIIMH
0) npeobpazoBaHueM (YHKIIHH
B) MHTETPUPOBAHUEM (PYHKIIUU
I') HET BEPHOTO OTBETa
4. HemocpeCTBEHHOE UHTETPUPOBAHKE, METO/I IOJICTAHOBKH, HHTETPUPOBAHUE 10 YACTSAM 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. HeonpeieneHHbII HHTETPAJ OT aareOpandeckoil CyMMBbI IBYX HJIM HECKOJIBKUX (DYHKIIUH paBeH. ..
a) IPOU3BEICHUIO UHTETPAJIOB 3TUX (DYHKIIHMIA
0) pa3sHOCTH ATUX (PYHKITHIA
B) ajreOpanydeckoil CyMMe UX MHTErpauoB
') HUHTErpaity 4acTHOTO 3TUX (PYHKIMM
7. OnpenenaeHHbli HHTErpal BEIUUCIAIOT IO (hopMyIIe. ..

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. OmpesieNieHHBI UHTETPaJl C OJJUHAKOBBIMHU MPEJICIIAMH PABEH. ..
a) eIMHUIIE
0) 0ECKOHEUHOCTH
B) HYJIIO
') YKa3aHHOMY TPy
9. Ilpu mnepemeHe MecTaMH BEPXHETO U HW)KHETO IIPEAEIIOB HHTETPUPOBAHUS OIpPEACICHHBIN
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. Ecnu kprBOJIMHEWHASI Tpalelusi, orpaHiuueHHas muaueit 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 nepsoodpasuyio pynkmuu 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; r)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. MHOKeCTBO BeeX mepBooOpasHbIx GyHKuuu Y=5 x* nmeer Buj
a) x°; 0)5x° +C ; B) X° +C ; r) 5x® +C

3.Tema: Ooviknosennble Oughhepenyuanvhsvle ypagHeHus

1. YpaBHeHue, CBA3BIBAIOIIEE IEPEMEHHYIO, HICKOMYIO (D YHKIUIO, €€ TPOU3BOIHYIO (MU
muddepennman aprymenta u auddeperunan GyHKIN) Ha3bIBaeTCs

a) Huddepennmanbapim

6) HHTterpanbHbIM

B) Jlorapudmuyeckum

r) Iloka3zarenbHbIM
2. O6muM perieHueM audQepeHnanbHOro ypaBHEeHUs IEPBOro NopsKa Ha3bIBaeTcs (PyHKLINA:

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 nuddepennnanbHoe ypaBHEHHE COACPKUT MTPOU3BOAHYIO WK T EepeHITran He BB
BTOPOT'O MOPSAKA, TO OHO HAa3bIBAETCA:

a) JuddepennuanbHpM ypaBHEHHEM BTOPOIO MOpsIKa

6) duddepeHunanbHbIM ypaBHEHHEM IEPBOTO MOPsIKa

B) JuddepeHnnanbHbpIM ypaBHEHHEM TPETHETO MOPSIKA

r) Her BepHoro orsera



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 pemrenueM audQepeHIInaIbHOr0 ypaBHEHUS Ha3bIBACTCH . . .
a) UHTErpaJ, coJepkKalluil MPOU3BOJIbHYIO OCTOSIHHYI0 C
0) uHTerpa, couepkaluii KOHKpeTHoe 3HaueHue C
B) 3HaU€HHE OINPE/IETICHHOr0 HHTerpaja
') MHTETpaIbHas TUHUS TU(HEepeHINAIBHOTO YPaBHEHHS
10. YactHbIM perienueM 1uddepeHIaabHOr0 ypaBHEHNs Ha3bIBaeTCs . . .
a) UHTErpaJ, coepKaluii KOHKpeTHoe 3HaueHue C
0) uHTErpas, CoAep KalINi MPOU3BOJIbHYIO MOCTOSIHHYIO C
B) 3HAUECHUE ONPEEIEHHOr0 NHTErpajia
I') MHTErpajibHas JTUHUSA TU(HEepeHInAIBHOTO YpaBHEHUS
11. s HaXoKIeHNs 4YaCTHOTO pelieHns AudepeHnanbHOro ypaBHeH!sl, 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) mapaMeTprHYECKHM ypaBHEHHEM BTOPOTO TIOPSIKA C IIOCTOSTHHBIMU KOA(PPHUIIMEHTAMH
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

X2y

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 «Inemenmopl KOMOUHAMOPUKU U MEOPUU 8EPOAMHOCHEIL)

1.VropsioueHHOE MHOKECTBO, OTJIMYAOIIEECS TOIBKO MOPSIKOM JIEMEHTOB, Ha3bIBACTCS

a) TMepecTaHOBKOU

0) pa3MenieHuEM

B) COYETaHHEM

I) pPa3HOCTHIO
2.Y1opsiioueHHOe MTOAMHOKECTBO U3 N AJIEMEHTOB 110 M 3JIEMEHTOB, OTIMYAIOIINECS IPYT OT Jpyra
1100 CaMUMH AJIEMEHTAMH, JTHOO TIOPSIIKOM X PACIIONIOKEHHSI, HA3bIBACTCH ...

a) CcoYeTaHHEeM

0) pasMenieHuEeM

B) IE€pecTaHOBKOMN

I) pPa3HOCTHIO
3. ... M3 N BJIEMEHTOB 110 M Ha3bIBAaETCS JH000E MOJAMHOKECTBO U3 M AJIEMEHTOB, KOTOPBIE
OTJIMYAIOTCS IPYT OT Ipyra No KpaiHel Mepe OJHUM 3JIEMEHTOM.

a) MepecTaHOBKOI

0) pasMenieHuEeM

B) COYETaHHEM

I') Pa3HOCTHIO



4. CobbITHE, KOTOPOE 0053aTEILHO MTPOU30UIET, HA3BIBACTCH . ..
a) HEBO3MOYKHBIM
0) OCTOBEPHBIM
B) Cily4YallHBIM
I') JIOCTOBEPHBIM H CIIy4aifHBIM
5. CoObITHE HA3BIBACTCA ..., €CIIM OHO HE MOXKET IIPOU30UTHU B pe3yibTaTe JAHHOTO UCIIBITAHUS.
a) Ccly4yalHbIM
0) HEBO3MOXKHBIM
B) JIOCTOBEPHBIM
I') JOCTOBEPHBIM U CIIy4alHBIM
6. CoOBITHS A ¥ A Ha3BIBAIOTCS ..., €CITH HETOSBICHNE OJHOTO M3 HUX B PE3yJIbTaTe JAHHOTO
UCIBITaHUS BJICYET MOSBICHUE IPYTOTO.
a) COBMECTHUMBIM
0) HECOBMECTHMBIM
B) NPOTHBOIOIONKHBIM
I') HECOBMECTHBIM U MPOTUBOMOIOKHBIM
7. Yuncio nepecTaHoBOK onpenensiercs Gopmymnon

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. BeposTHOCTb JOCTOBEPHOT'O COOBITHS
a) Oompmie 1
6) pasHal
B) paBHa
r) MeHble |
10. BeposiTHOCTH HEBO3MOYKHOT'O COOBITHS paBHA
a) Oompmie 1
6) paBHal
B) paBHa(
r) MeHble 1
11. OTHOIIEHNE YUCIa UCTIBITaHU, B KOTOPBIX COOBITHE MOSIBUIIOCH, K 00IIEMY YHCTY (GaKTHUECKU
MIPOM3BEICHHBIX UCTIBITAHUI Ha3bIBAETCS
a) KIJIACCHYECKON BEpOSITHOCTBIO
0) OTHOCHUTEIHbHON 4acTOTOM
B) (u3MUecKoii 4acTOTOi
I) TEOMETPUYECKOH BEPOSITHOCTHIO
12. BeposTHOCTH MOSIBICHUS COOBITHS A OIPEeIIsieTCs] HEPABEHCTBOM
a) 0<P(A)<I



0) 0<P(A) <1
B) 0<P(A)<1
I') HET BEpHOI'O OTBETa
13.Cymma BeposATHOCTEHM POTUBOIIOIOKHBIX COOBITUI paBHA
a) 1
6) 0
B) -1
r) 2
14. BepositHocts P (B) HasbiBaetcs

a) KJIACCUYECKOUN BEPOSITHOCTBIO
0) TeoMeTpUYECKON BEPOSITHOCTHIO
B) YCIIOBHOW BEPOSITHOCTHIO
I') OTHOCHTEIBHOW 4acTOTOM

15. Beruucnuts P 4

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

4

16. Beruuciurts A
a) 8
0) 12
B) 6
r) 16

17. Cay4aifHO BeTMYMHOM HA3bIBACTCS MEpEMEHHAs BEIMYMHA, KOTOpasi B 3aBUCIMOCTHU OT UCXOJ0B
WCTIBITAHUS TPUHUMACT TO WJIM HHOE 3HAYCHUE!

a) He 3aBucsiee ot ciaydas

0) 3aBucsiiee oT ciaydas

B) 3aBucsIlee OT ePEeMEHHOM

r) He 3aBucsmiee ot nepemeHHON

18. CnyyaiiHast BeTU4YMHA, IPUHUMAIOIIAS PA3JIMYHbIE 3HAYEHHS], KOTOPbIE MOXKHO 3aIlMCaTh B BUAE
KOHEYHO! Wi 6ECKOHEUHOM MOCIIeJ0BAaTEIbHOCTH, HAa3bIBACTCS:

a) CrydJaifHOW BETUYUHOMN

6) JuckpeTHOM ciy4aiiHOM BETMYMHON

B) IlocrositHHOM BenTMUMHOMN

r) IlepemeHHOI BeTMUMHOMN

Kpumepuu oyenusanus:
«omauunoy - 90%-100% npasunrvrvix omeemos,
«xopouwon- 15%-89% npasunrvrvix omeemos,
«yoosnemeopumenvron- 50%-74% npasurbhvlx omeemos,
«HeyoosnemeopumenvHon- menee 50% npasunbHbix 0meemos.
Bpewms, komopoe omseooumcsi Ha évinonnerue mecma - 20-30 murym.



3. CamocTosnTeabHbIe paGoThI

CamocrositesbHas padora Ne 1 mo teme «IIpenensl. HempepbIBHOCTD (DYHKITHI.

Bapuanr 1
1.Berancouts npenen GyHKIUM: . X+2
) 3. Berunciure npenen gynkuuu: lim —————
lim—~—9 o0 32 —TX+6
x-3 x* —8x +15
. X+5 3_
2. Berarcnuts npeaen pyHkmuu: lim 4. Boraucuts npeaen dysxuum: lim X —2X+2
23X —-6 x>0 TX? —8x +1
Bapuant 2
1.Beraucnute npenen QyHKIUH: 1 B o | 4x% +8
. Beruncnuts npegen ¢pynknuu: lim ——
jim XX =20 PEERY 2 2X% ~5X+ 6
x4 x* 16
. 3X+6 3_
2. Beruuciauts npeaci q)yHKHI/H/I lim 4. BEIYUCIIUTD npenen Q)yHKHI/H/I I|m X—X+8
x=22X —4 x—>oox2_3x+l
Bapuant 3
1.Boruncnuts npenen GyHKIuu: . 8x%42
2 _ 49 3. Beruucurs npegen gynxiuu: lim————
lim %~ x> X° +5X+6
x>7 X? —5x —14
2 3 2
. X +4 . -
2. Beruucnuts npenen gpyskmuu: lim 4. Beraucants npegen GyHkoun: lim w
x>3 2% — 6 xoe 2X° —6X+9
Bapmuanr 4
1.Boruncnuth npenen GyHKIuu: s B i 7x% =2
2 . Beruucnuts npenen pynakuuu: M ———
lim X —12x+35 P dy x>»3x° —X+6
x>5  x? 25
2 2
.ox -1 . 5x°-2x+8
2. Beruucnuts npenen gpyskmuu: lim 4. Beruncnuth npenen Gpynkmun: lim —,-——
pezer ¢y 55 2% 10 peze QyHKIIH: Y - T 341
Bapmuanr §
1.Bbraucnuth npenen QyHKIUH: 1 B o i x2 -1
2 . Beruncnuts npenen kopw: [im ————
lim X~ —3x-18 P o x>» 3x° —4X+6
6 x° 36
. 2x-3 x? —x+20
2. Beruucnuth npenen Gyakium: lim lim2—21%2
p dy X4 3% 12 4. BeruncnuTh npeaen QyHKIuu: 1@1 735110

Bapuanr 6
1.Beraucnuts npenen GyHKIyH: ) x2 -1
2 _g1 3. Beraucnuts npenen gynkmuu: lim ————
X - x> 8X? —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.

CamocrosiTeibHasi padora Ne 2 o teme «I[IponsBoanas GyHKIUN»

Bapmuanr 1
1.Haiiti nmpousBoguyto ¢pyHkimm Y =sin® (4X3 — 2).
2.HaiiTi mpon3BOIHYIO TPEThero nopsaka GyHkimy Y = 3X* 4+ cos5X.

. 3 .
3.Hammcars ypaBHEHHE KacaTelbHO# K Tpaduky dynkmuu f(X) == B Touke ¢ abermccoii X, = -1,
X
X, =1.
1 .
4 MarepuanpHas TOYKa JBHKETCS MO0 3akoHy X(t) = —=t> + 2t? + 5t. Haiftu ckopocTh U yCKOpEHHE B

MoMeHT BpemeHH t=5 c. (Ilepemenienne uzmepsercst B MeTpax.)

Bapuanr 2

1.Haiitu npousBoHyto GyHKIMU Y = COS“(6X2 + 9).

2.HaiiTu Ipou3BOIHYIO TPEThero nopsaaka GpyHkiuu y = 2X° —sin 3X.

3.Hamucath ypaBHeHHe KacaTelbHOW K Tpaduky dymkmum f(X)=2X—x* B Touke ¢ abcuuccoit
Xo =0, X, =2.

4. MaTtepuaibHas TOUKa JABMKeTCs Mo 3akoHy X(t) =t° —4t?. HaiiTu ckopocTh U yCKOpEHHE B MOMEHT
Bpemenu t=5 c. (Ilepemenienune namepsiercss B MeTpax.)

Bapuant 3

1.Haiitu nponsBoanyto pyHkuu Yy =tg 5(3X4 —13).

2.HaiiTi mpou3BOIHYIO TPEThero mopsaka Gyukmun Y = 4x°> —e™,

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

Lo g2 s
4.MatepuanbHasi TOUKa JABIDKETCS M0 3akoHy X(t) = Zt +1°. HaiiTu cKOpOCTh M yCKOPEHHE B MOMEHT

BpemenH t=5 c. (Ilepemerienre u3zmepsiercst B MeTpax.)

Bapuanr 4

1.Haittu npousBoanyo pynkiuu Yy = ctg* (5X3 + 6).

2.HaifTu Ipou3BOIHYIO TPEThero mopsaaka GpyHkiuu Yy = 5x* —Ccos4x.

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

4. MaTepuanbHas TOUKa JBIKETCA 110 3akoHy X(t) =t* —2t. HaiiTu cKopocTh B YCKOpPEHHE B MOMEHT
BpemenH t=5 c. (Ilepemeienne n3mepsercs B MeTpax.)




Bapuanr S
1.Haiitn nponsBoaHyto GyHKIMK Y = arcsin® 7x°.
2.HaiiTu npou3BOIHYIO TpeThero mopsaka GyHkmmn Y = 4X* +sin 2x.

. . V4
3.Hanucare ypaBHeHue kacaTenbHOH K rpaguky QyHkuuu f(x) =tgx B Touke ¢ abcLUCCOH X, = 7

4. MatepuanbHas TOYKa JABMXeTcs 110 3akoHy X(t) = 2t° —8. HaiiTh cKOpOCTh M yCKOPEHHE B MOMEHT

Bpemenu t=5 c. (Ilepemerienue n3mepsiercs B MeTpax.)
Bapuanr 6

1.Haiiti mponsBoanyio ¢pyHKmn Y = arctg®5x”.
2.HaiiTu npou3BOIHYIO TpeThero mopsaaka GyHkmun Yy = 6x° +e**
3.Hammcate ypaBHeHWe KacarenbHOW K rpaduky QyHkumu f(X)=1+cosx B Touke ¢ abcruccoit
V/d
0 =0, X, ==
4 MarepuaiibHasi TOUKa IBHKETCS 10 3akoHy X(t) = t* + 2t . HaiiTu ckopocTs u YCKOPEHHUE B MOMEHT
BpeMeHnu t=5 c. (IlepemenieHue u3mepsercs B METpax.)

Bpewms Ha BeinosiHeHue: 40 MuH.

Kpurepun oueHuBaHmsi:
«OTJIMYHOY - BEPHO BBITIOJIHEHO 4 3aaHMUS;
«XOPOIIOY - BEPHO BBINOIHEHO 3 3a/IaHUS;
«YIOBJIETBOPUTEILHO» - BEPHO BBIMOJIHEHO 2 3a/1aHMUS;
«HEYOBJIETBOPUTEIILHO» - BEPHO BBIMOJIHEHO MEHEe 2 3aaHUM.

CamocrositesibHas pabora Ne3 no reme «HeonpenenenHslii naTerpal. MeToasl UHTETPUPOBAHUS»

Bapuanr 1
HaiiT HeonpeieneHHbIe HHTErPaJIbl METOJJOM HEMOCPEACTBEHHOTr0 HHTerpupoBanus (st Ne 1-5).
1. I(Scosx—3x2+1jdx 4. I 1 1 |y
X Cos® X 1_x2
x +x* dx

2. 5 | —=

I I 1+16x?
3. [(6" -32X —4)1x

Haiit HeompeaeneHHbIe HHTErPaibl METOAOM MOACTaHOBKH (u1s1 Ne 6-8).

_ 3 3 5 x8
1. I(8X 4) dx. 2 J' 142X +5 dx 3. J‘X .e* dx.
3X" +5x-3
Bapmuanr 2
HaiitTi HeompeeeHHbIE HHTETPAIbl METOIOM HETIOCPEICTBEHHOT0 HHTEerpupoBanus (s Ne 1-5).
1. J(Gsinx+4x3 —ljdx 4. '[( ! jdx
X 1+ x? sm X
3x +2x° dx

2. 5. | —

I '[ V4 -9x°
3. [(7* -22X +5)dx




Haiitu HeompeaeaeHHbIC HHTETPAJIBI METOIOM TTOACTaHOBKH (17151 Ne 6-8).

4 2
1. I(7x+5) dx Z-J. 138X -3 4
6x° —3x+8

3.]x7-e”dx

Bpemst Ha BbInOJIHeHHE: 45 MUH.

Kpurepun oueHuBanus
«oTanyHOY - 85%-100% npaBUIBHBIX OTBETOB,
«xopo1o»- 65%-85% npaBUIBLHBIX OTBETOB,
«ynoBIeTBOpUTENbHO»- 50%-65% MpaBUIIbHBIX OTBETOB,
«HEYAOBJIETBOPUTEIILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

CamocrositesibHasi padora Ne 4 mo teme «OmnpeneseHHbI HHTErpal. ['eoMeTpuyYecKuil CMBICIT

OIMPCACIICHHOI'O UHTCrpaIa»

Bapuanr 1

2
1. BoluncnuTh onpeaeneHHbIH HHTETrpall: J(4X2 +X—= 3)1X.
0

2. Bpraucnuthb onpeneneHHHﬁ HUHTCIrpal METOAOM IIOACTAHOBKHU:

3. BpruucnuTe, mNpenBapuUTENBbHO CAETAB  PHCYHOK,

J'II/IHI/ISIMI/IZy=—X2+4, y=0, x=-2, x=2.

(2x—1)*dx.

N Sy O

wiomanab (Urypbl, OTrpaHUYCHHOU

4. Haiitu o6beM Tena, MOJYyYEHHOTO MPH BpPALICHUH BOKPYT OCH a0CIIMCC KPUBOJUHEHHOMN

Tparenuuy, OrpaHUYCHHON JIMHUSAMU: Y = VX, y=0, x=1 x=4.

5. CKOpPOCTb JBM)KEHUsS TOUKH H3MEHSETCS MO 3aKOHY V = 3t” + 2t +1 (m/c). Haiitu myts S,

MpoiIeHHbIN TOUKOM 3a 10 ¢ OT Hayana IBHKEHHUS.

Bapmuanr 2

3
1. BbluncauTh onpeaeneHHbI HHTErpall: I(ZXZ - X+ 4)1X .
0

1
o 4
2. BpruucnuTh onpeaeneHHbli HHTErpal METOIOM MOACTaHOBKHU: I(3X + 1) dx .
0

3. Bpraumcnute, mpenBapHTENbHO CIENaB PUCYHOK, IUIOMAAb (DUTYpBI, OTPaHUYECHHOW JIMHUSMHU:

y=—x’+1 y=0, x=-1 x=1.

4. Haiitn 00beM Tena, MOJy4eHHOTO TIPU BPAILIEHUH BOKPYT OCH a0CLUCC KPUBOJIMHEHHON Tpanenuy,

OTpaHUYEHHON JTUHUSIMHU: Y = VX, y=0, x=0, x=1.

5. CKOpPOCTb JIBMKEHHSI TOUKH M3MEHSETCS 0 3aKoHy V = 9t* —8t (m/c). Haiitu myTs S, npoiineHnblii

TOYKOM 32 YETBEPTYIO CEKYH]Y.

Bpemsi Ha BbInoJIHeHHe: 45 MUH.

Kpurepun ouennBanus
«oTIn4YHOY - 85%-100% npaBUIBHBIX OTBETOB,
«xopotio»- 65%-85% npaBUIBHBIX OTBETOB,
«yInOoBJIEeTBOPUTENBbHO»- 50%-65% MpaBUIIbHBIX OTBETOB,
«HEYIOBIETBOPUTEIBHO»- MeHee 50% MpaBUITLHBIX OTBETOB




CamocTosiTebHast padota NeS o Teme «OObIKHOBEHHBIE TU(DEpeHIINATbHBIC YPaBHEHH
Bapuanrt 1
1.SIBysiroTCSs U TaHHBIC PYHKIMU PEIICHUSMU TaHHBIX quddepenimanbapix ypaBaenuit (st Ne 1-2).

1. y=ce ™ +c,e*, y"+4y' -5y=0.
8 1
2.y=2, y=—Zy2
y X y 8 y
2.Pemmts crieayromue auddepeHnnanbHble ypaBHEHHS IEPBOT0O U BToporo mopsaka (aas Ne 3-6).

3.y = 12 +x*.

COoS™ X
, x-1
4.y'=—-—.
y
5.y'-3y+5=0.
Bapuanr 2

1. SIBnstoTCst M AaHHble QYHKIUU PEHICHUAME AaHHbIX AU depeHInaTbHbIX ypaBHeHHH (11 Ne 1-2).
1. y=ce*+c,xe*, y"+2y'+y=0
2. y=e¥+2, y =4y
2. Pemuts cnenyromue nudepeHinaibHbie YypaBHEHUS TIEPBOTO U BTOPOro mopsiaka (st Ne 3-6).
3.y'=-6y
y
V1-x?
5. y'=7y"+10y =0
Bapuanr 3
1. SIBnsiroTCS 1M aHHbBIe (DYHKIUH PEIICHUAMH JaHHBIX Au(depeHranbHbix ypaBaeHui (st Ne 1-4).
ly=ce?+c,xe ™, y'+4y' +4y=0.
2.y=e* -5y =3y+15.

4.y' =

2.Pemmuth creayromnie auddepeHimanbubie ypaBHEHUS MIEPBOTO U BTOPOro mopsiaka (s Ne 6-12).

3.y = -x.

1-x2

Bapmuanr 4
1.SIBnstroTCst M MaHHBIC QYHKIMK PEIICHUSMH TaHHBIX quddepeHimanbHpix ypaBaenuii (s Ne 1-2).
1y=ce¥+ce*, y'—-y -6y=0
2.y=2, y=—y’
X
2.Pemuth crneayromme auddepeHnnanbabie ypaBHEHHS IEPBOTO U BTOPOro nopsiaka (st Ne 6-12).
3.y' =8y
y
1+x?
S5.y"+8y'+16y =0
Bpemsi Ha BbInOJIHeHHe: 45 MUH.

Kpurepum oueHuBanus
«oTIn4yHOY - 85%-100% npaBUIBHBIX OTBETOB,

4.y' =




«xopomio»- 65%-85% npaBUIbHBIX OTBETOB,
«ymoBaeTBOpUTEIbHO»- 50%-65% mpaBMIIBHBIX OTBETOB,
«HEYJOBJIETBOPUTEIbHO»- MeHEe 50% IMpaBUIbHBIX OTBETOB

CamocrosiTeibHast padora Ne6 mo teme «lloHsTHE COOBITHS M BEepOSITHOCTU COOBITUS. Teopembl
CJIO)KEHHS] U YMHOXKECHMSI BEPOSITHOCTEN
Bapmuanr 1
1. U3 xop3uHbl, B KOTOPOH HaxoasTcs 4 OenbIX U 7 YEpHBIX IIapa, BBIHUMAIOT OJuH map. Haltu
BEPOATHOCTH TOT'O, UTO LIAp OKAXKETCS YEPHBIM.
2. OnpenenuTbs BEpOATHOCTH MOSBJICHUS «TepOa» Mpu OPOCAHUN MOHETBHI.
3. B xop3une 20 mapoB: 5 cuHuX, 4 KpacHbBIX, OCTaJbHBIE YepHBbIC. BbIOMpaOT Haynady oAauH
map. OnpenenuTb, ¢ KaKoi BEpOATHOCTBIO OH OyJIeT LIBETHBIM.
Bapmuanr 2
1. B oxnoit kop3uHe HaxomATcs 4 ONbIX U 8 YEPHBIX IIApOB, B Apyrou — 3 6enbix u 9 yepHbix. 13
Ka)X/I0i KOp3WHBI BBIHYJIW 1O Imapy. HalTu BeposTHOCTH TOro, uTo 00a mapa OKaKyTcs
OeNbIMHU.
2. bpocaror nBe MoHeThl. OmpenenuTh, ¢ KaKOil BEPOATHOCTHIO MOSIBUTCS «rep0d» Ha 00eHmx
MOHETax.
3. U3 KOp3uHBI, B KOTOPOH HaXoAaTcsi 7 OenbIX ¥ 3 YepHBIX mIapa, BRIHUMAIOT oauH map. Haiitu
BEPOSTHOCTH TOT'0, YTO LIAP OKAXKETCS OEIIBIM.
Bpems Ha BbinoJiHeHue: 30 MuH.
Kpurepum oueHuBanust
«OTJINYHO» - BEPHO BBINOJIHEHO 3 3a/1aHUS;
«XOpOILIOY» - BEPHO BBIIIOJIHEHO 2 33aJaHuS;
«YAOBJIETBOPUTEIBHO» - BEPHO BBINOJIHEHO 2 3a/1aHus1, HO UMEIOTCS HE0UEThI;
«HEYAOBJIETBOPUTEIILHO» - BEPHO BBIINIOJIHEHO MEHEE 2 3aaHUM.

CamocrositesibHas padora Ne 7 o teme «Uunc/ji0Bble XapaKTePUCTHKHU CIy4aiiHON BeJTHYUHBD».
1. B norepee 100 OuneroB. PasbirpeiBaercst onuH Bbrpbim B 200 pyOneit m nBaiuath
Borpeimieil mo 50 pyouseld. Ilycte X — BenmuyuHA BO3MOXHOTO BBIMTPHINIA JJIsi YEJOBEKa,
umerolero ofuH ouner. CocTaBUTh 3aKOH paclpeesieH s 3TON cilyyailHON BeTUYHHBI X.
2. Cnyuaitnas BenmunHa X 3aJlaHa 3aKOHOM pacrpeelICHUs:
1 4 6
0,1 0,6 0,3
Haiitn ee MaTemMaTnyeckoe 0KUIAHUE.
3.Cnyyaiinas BennuMHa X 3aJlaHa 3aKOHOM PacIpeIesIeHUs:
1 3) 8
0,1 0,2 0,7
Haiitu qucniepcuio u cpegHee KBaapaTUYHOE OTKIIOHEHHUE 3TOW CIYYailHON BETMYMHBI X.
4. Cnyuvaiinple BenmuuumHBl X M Y 3a7aHbl 3aKOHOM pacrpeneneHus. Haiitu maTemaTuueckoe
OKUJaHHE ITUX CIy4YailHbIX BEIMYMH M ONPEJCINUTh MO TaOIMIlaM, Kakas U3 JaHHBIX BEJIMYHH
6onee paccesina. [Togcunrars aucnepcuu D(X) u D(Y). Yoenutsces, 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 BeInosiHeHue: 40 MuH.
Kpurepun onenuBanus

«oTIu4HO» - 85%-100% npaBUILHBIX OTBETOB,
«xopomio»- 65%-85% npaBUIbHBIX OTBETOB,




«yInOoBIETBOPHUTEINBbHO»- 50%-65% MpaBUIIbHBIX OTBETOB,
«HEYIOBIETBOPUTEIBHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

TEMATUYECKUU ITIJIAH [TIPAKTUYECKUX PABOT

No | No tembl HaunmeHnoBanue npakTuyeckoim OK ®dopma Kou.
n/m | (pa3mena (;mabopatopHoii) paboThI KOHTPOJISI | 4acoB
o KTIT)
1 |Pazmen 1 | Haxoxpaenue npenenoB GyHKIUH. OK 01-09 | Otuer 2
11

2 11 Boruncnenue npousBoansix. [Ipumenenne OK 01-09 | Otuer 2
IIPOM3BOIHON IIPU PELIEHUH PUKIAJHBIX
3aja4

3 11 Breruucnenune nuddepennuana pynknuu u ero | OK 01-09 | Otuer 2
IPUMEHEHHE B TPUOJIMKEHHBIX BBIYHCICHUSX

4 11 Heonpenenennsiii uHTErpan GyHKIUH. OK 01-09 | Otuer 2

5) 11 MeTtobpl HHTErpUpOoBaHus. MeTos 3aMeHbI OK 01-09 | Otuer 2
MEPEMEHHOM.

6 11 Brrauciienue onpeneneHHOro unrerpana. | OK 01-09 | Oruer 2
[IpuMeHeHHE OIpEeesIeHHOr0 MHTerpajia K
PEIICHHIO IPUKIATHBIX 33724

7 1.2 Pemenne muddepenumansupix ypaBHenuit ¢ | OK 01-09 | Otuer 2
pa3AeSIOMUMUCS TIEPEMEHHBIMU.

8 1.2 Pemenne nuneinbix — auddepenunansabix | OK 01-09 | Otuer 2
ypaBHeHUH 1 mopsaka M JIMHEHHBIX
OJTHOPOJHBIX TG depeHIaTbHbIX
ypaBHEHW 2 TIOpsiIKa C TOCTOSHHBIMHU
KO3 PHUIHEHTaMH.

9 1.3 HccnenoBanmne Ha CXOUMOCTD PSIJIOB. OK 01-09 | Otuer 2

10 13 Paznoxenue snementapHbix QyHkiuit B psa | OK 01-09 | Otuer 2
MaknopeHa.

11 2 YucneHHOE HHTETPUPOBAHUE. OK 01-09 | Otuer 2
Brruucnenne wuHTErpasioB 1mo  gopmMmynam
NpSMOYTOJIbHUKOB,  Tpamenui,  Qopmymne
CumMricona.

12 2 IIpumenenune bopmyn npubmmxennoro | OK 01-09 | Oryer 2
nuddepeHInpoBaHus, OCHOBaHHBIE Ha
MHTEPHOJSIIMOHHBIX (hopMmynax HproToHa.

13 3 Pemenue 3amau ¢ momomipio kiaccudeckoro | OK 01-09 | Otuer 2
OTIpeJICIICHUS] BEPOSITHOCTH COOBITHSL.

14 3 Teopemsl CIIOKEHMS u ymHoxkenust | OK 01-09 | Oryer 2
BEPOSITHOCTEM.

15 3 Cayuaiinas BennuuHa. 3akoH pacnpenenenus | OK 01-09 | Oryer 2
CIy4yallHOM  Benu4uHBL. ~ Maremarndeckoe
OKHJIaHUE U AUCTIEPCHUS CIyJaliHOM BETMYUHBI

16 3 VYnpaxsaenuss Ha noBTopeHne wu3ydeHHoro | OK 01-09 | Otuer 2
MaTepuaia

17 3 [ToaroroBka K 3K3aMeHy OK 01-09 | Ortuer 2

HUTOI'o | 34
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TPEBOBAHHUE K O®OPMJIEHUIO IIPAKTHYECKUX PABOT

[TpakTHdeckue paboThl HEOOXOIUMO BBIIONHSITH B OTACIBHBIX TETPAIAX C YKA3aHUEM HOMEPA,
TEMBI U 111 PabOoTHI.

Xoo pabompoi:

[T03HaKOMHUTBCSI C TEOPETUICCKUM MATEPHUATIOM.

Cnenath KpaTKHii KOHCIIEKT TEOPETHUYECKOTO Marepuana (OCHOBHBIC TIIOHSTHS, OTPEICIICHUs,
(hopMyJIBI, IPUMEPHI).

BemonHuTh padory.

Crnatp mpernoiaBaTeso TeTPpaab sl IPOBEPKH.

[lpy BBIMONHEHWH pabOThl HHOTAA MOTYT BO3HHUKHYTH HEKOTOPBIC BOIIPOCHI 10
TEOPETHYECKOMY MaTepHuaay. OTH BONPOCH HAIO PEHIMTh, BOCIOIB30BABIIMCH PEKOMEHIYEMON
mutepatypoil. [Ipy BBIIOJTHEHUM MPAKTUYECKUX pPabOT paspemraeTcsi MOJb30BATHCS JICKIIMOHHBIM
MaTEepHAJIOM.
3ameuaHue: METOAMYCCKHIE YKA3aHUS 110 BRIMOJIHCHUIO MTPAKTHYCCKUX PA0OT U BAPHAHTHI
9K3aMEHAIIMOHHBIX OMJICTOB TPUIIAraFOTCA.

OBPA3OBATEJIbHOE YYPEXOEHWE BbICLIEIO OBPA3OBAHUA
«BOIDKCKNMWN TOCYOAPCTBEHHbBIN YHUBEPCUTET BOAHOIO TPAHCITOPTA»
CAMAPCKWUWA ®UITUATT ®TEOY BO «BI'YBT»

PACCMOTPEHO 3K3AMEHALMOHHbIU BUNET YTBEPXIAIO
npeaMeTHoW (LMKIOBOM) KOMUCCHEN
MaTeMaTU4EeCKMX N OOLLMX NQ 3amecTutens gnpekTopa
€CTEeCTBEHHOHaY4HbIX QUCUUMIVH no yyebHon pabote

Mpotokon Ne _oT «__ » 2024 r. )
Mpencepatens MUK no AncunninHe. O.A.Mopgascosa

.B.MBaHoBa « » 2024 r.
< » 2024r. EH.01 MaTtemaTuka

UHcTpyKuMa ans ctyaeHToB
Ok3ameHaLMoHHas paboTa No MmaTteMaTUKe COCTOUT M3 24 3afaHui, KOTopble pasferieHbl Ha TpU YPOBHS.
3apaHus ypoBHen «A», «B» n «C» He0OX0AMMO NMCbMEHHO peLLnTb U 3anucaTtb OTBET.
BHumaTtenbHo uuTanTte ycrnoeus 3agaHuvi. OTBETbl 3anucbiBanTe 4eTko M pasbopumBo. PekomeHayem
BbINOMHATL 3a4aHUA B TOM NOpsSiAKe, B KOTOPOM OHM AaHbl B paboTte. Ecnn kakoe — TO 3agaHume y Bac Bbi3blBaeT
3aTpygHeHue, To NpPonycTuTe ero N noctapanTechb BbIMNOMHUTL Te, B KOTOPbLIX Bbl yBepeHbl. K nponyLieHHoMY
3aaHNI0 MOXXHO BEPHYTbLCS, €CNU Y BaC OCTaHEeTCH BpeMs.

YpoBeHb A
o _ 54
Haiigure mpon3BoiHyI0 QyHKIHH: y= 7x -8COSX
HaiinuTe BTOpyro Npou3BOAHYIO QYHKLIUU: Y= 5x%-6x+2
Haiiure unrerpan [(6x + 2%) dx.
Paznenure nepeMeHHbIe B i PpepeHInaTbHOM ypaBHeHu sinxdy + yvidx = 0.
Haiinure obmiee pemenne nuddepeHInatbHOr0 YpaBHEHUS ¢ Pa3aesIONIIMUCS TePEMEHHBIMU
v =2x%+ 4.

" " s~ (1)
6. Haiimure cenpMoii WwieH psaa Z—
—=2n+3

s N E

- 1
7. HaiimuTe 9acTHYHYIO CyMMY S3 psijia Z 71
n=1 -

8. YcTaHOBHTE COOTBETCTBHE MCKAY psAAaMi U UX HA3BAHUSMMU:

1) i co - A) cTeneHHoOM
“~n®+8

B) 3HaKononoXKUTEeNbHbIN

C) 3HaKouepeaytowmiica




x i
2) BELILY
~n+3

> 1
3) ;3”+1

9. Ilo nenu npousBeaeHO 12 BBICTPENIOB, IPUYEM 3aperucTpupoBaHo 9 nonamanuii. Yemy paBHa
OTHOCUTEJIbHAS YaCTOTA MOMAaJaHus B 11eJb?

10. 3axoH pacnpezneneHus BEpOSTHOCTEH JUCKPETHON CIy4aiiHOM BeTMYUHBI X UMEET BUJI:

X

0

1

2

0,4

P P1 0,3
Haiinure BEeposSTHOCTS P1.

11. Haiigute matematudeckoe oxumgaHue M(X) IUCKpETHOH CIIy4alHOW BEIWYUHBIX, 3aJaHHOMN
3aKOHOM paCIpeICICHHS:

X -2 2 3

P 0,4 0,1 0,5

12. HaiiguTte aOCOMOTHYIO MOTPEUTHOCTh OKpyTaeHus 1,4 1o Onrkaiiero meaoro yucia.

YpoBeHb B
1. Haiinure npou3BOogHYI0 QYHKIUU y = x
Haiinure mpousBogHy0 GyHKIIMU Vv = sin5x.
3. Teno nBWKETCS NPAMOJMHEHHO TO 3aKOHY S(t) = 2t 4+t — 2(m). Haiinure s3HaueHue
CKOpPOCTHU B MOMEHT BpeMeHH t=3 c.
4. HaiinuTe mioma s KpUBOJIMHEHHOM Tpareun, orpaHuiIeHHON TpagukamMu (yHKIHHA: F-xz -2X,
y=0.
5. C momol1rpio MoICTaHOBKY t=2X+3 HaliiuTe uHTEerpa I (2X + 3)2 dx.

3. %,

no

6. Haiigure obmiee pemienne audGepeHInaILHOr0 YpaBHEHUS BTOpOro nopsiaka  y'-4y'+3y=0.
7. JlaH 3aKOH pacIpeaeseHus cay4aiHoi BeTnuuHbl X:
X 1 -1 -2
P 05 0,2 03
Haiigure mucniepcuio D (X).
YpoBeHb C
e
dx
1. BeraucauTe onpeneneHHblii HHTErpa 7
1
2. Uccnenyiite Ha CXOAUMOCTbD PSAI: 23_” .
n=1
5
3. Beruncaure TmpuOIMKEHHOE 3HAYEHUE  HMHTETpaia I(Zx +1)dx , wucmons3ys dopmyry

1

MpsAMOYT'OJIbHUKOB!
b

J- f (x)dx =h(f(xo) +f(x1) +f(x2) +f(X3)), rme h=1, xj=a+ih (i=0, 1, 2, 3).
4. Tlo Tabnwuiie 3HaYeHUN QYHKIIUHA

X

0

-

y

1

COCTaBJICHA Ta0JIMIIa KOHEYHBIX Pa3HOCTEH



X y Ay Ny
0 1 3 1

1 4 4

2 8

Brruucnute npubnnxeHHoe 3HaueHne Mpon3BogHON GyHKIMHU B Touke X=0,4, HCIONB3YS
X — X,
h

5. BeposatHocTh nomnagaHus B 1eJIb IPU OJHOM BbIcTpenie coctaiseT 0,8. Haliqute BeposSTHOCTh Tpex
MonajaHui IpH YEThIPEX BBICTpEIax.

bopmymy: y'(x)=%(Ay + 2'[_2—1A2y + j ,rae t =

HN3menenus u gonoanenus k ®OC

Namenenus u gononaenuss k @OC aucuuruimbabl Ha 2024-25 yueOHBIN roJ1 - U3MEHEHUH U JIOTIOJTHEHUH HET.

[Ipeacenarens ITLK

HMBanosa 11.B.

noonuch QU0

«29» aBrycra 2024 r.



