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1. OBIIMUE NNOJIOKEHUA

®onn onenounsix cpeacts (POC) npenHazHaueH il KOHTPOJIS U OLEHKH 00pa30BaTEIIbHBIX
JTOCTHKEHUH 00y4JaroMXxcsi, OCBOMBIIUX MTPOrpaMMy Y4eOHOW JUCHUIUIMHBI «MaTeMaTukay.

OOC BKIIOYAET KOHTPOJIbBHBIE MaTepUalbl JJIs MPOBEACHUS TEKYIIEro KOHTPOJIS H
MIPOMEXYTOUHOM arTecTanuu B popme nuddepeHupoBaHHOr0 3a4eTa U SK3aMeHa.

®OC pa3paboTaH Ha OCHOBaHHH paboUeii MpOTrpaMMbl YUeOHOW TUCIMIUIMHBI «MaTtemMaTuka.

®OC 1o y4eOHOW IUCHUIUIMHE SBISETCI HEOTHEMJIEMON 4YacThl0 HOPMATHUBHO -
METOJIMYECKOr0  O0ECleueHus] CUCTEMBl  OLIEHKM  KauecTBAa  OCBOGHHUS  OOYyYarolIMMUCS
0o0pa30BaTeNbHOM MPOTrPaMMbI CpEAHEro NpoecCHOHAIBHOIO 00pa3oBaHUs W o0OecreduBaeT
IIOBBIIIEHUE KauecTBa 00pa30BaTEIbHOr0 MPOLEcca TEXHUKYMa.

®OC 1o JWCUMIIMHE TMPEACTaBIseT CcOOOH  COBOKYHMHOCTh  KOHTPOJIMPYIOLIUX
MaTepuaioB, MpeAHa3HAYEHHBIX JUIsi  HM3MEPEHUs  YPOBHS  JOCTIDKEHUA  00yYarolumcs
YCTaHOBJICHHBIX PE3YyJIbTAaTOB OOyUEHHUS.

®OC 1o JUCHUIUIMHE  HMCHONB3YeTCS TMPU  MPOBEACHHH  TEKYIIEro  KOHTPOJIS
yCIEBAEMOCTH ¥ MPOMEKYTOYHOU aTTecTallui 00y4Yarouxcsl.



2. IIOKA3ATEJIX OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI,
®OPMbI U METO/bI KOHTPOJISA U OHEHKH

B pesynbpraTte KOHTPOJS W OIECHKM YYeOHOM AMCIMIUIMHE OCYIIECTBISETCS KOMIUIEKCHAS
MPOBEpPKa CIEAYIONMX OOMKUX KOMIETeHIUH, 3Hanuil u ymenuit (Tabmumna 1)

Ta0muma 1

Pe3yabTarsl 00yyeHus
(oCBOEHHBbIE YMEHUS1, YCBOEHHbIE

Oo0mue
kommnerenun (OK)

@®opMbI U METO/IbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4YeHusl

3HAHNSA)

YMers:

pemaTh mpukiaaHeie 3aaaun B oomactu | OK. 1,2,3,4,9 OIICHKA pE3yJIbTaTOB YCTHBIX OMPOCOB,

npo(heCcCHOHATBHOM AeSTETIbHOCTH; IIPAKTHYECKHUX, CaMOCTOSTENBHBIX
pabot

3narts:

3HAYCHUE MaTEMaTUKH B | OK. 1-10 OLICHKA pE3yIbTaTOB YCTHBIX

poQecCHOHATBHON  JEATETTbHOCTH U (MMCHbMEHHBIX) OMPOCOB, TECTUPOBAHMS,

npu OCBOEHHUU OCHOBHOM [IPOBEpPKA BBIIOJIHEHHS MPAKTUYECKUX

poheCCHOHATIBHON ~ 00pa3oBaTeIbHOMN pabot

IIPOrPaMMmBbl;

OCHOBHBbIe MaTeMarudeckue Meronsl | OK. 1-6,9 OLICHKa Pe3yNbTaToB YCTHBIX

pelleHns IPUKIAJHBIX 3aa4 B 00J1acT! (MUCbMEHHBIX) ONPOCOB, TECTUPOBAHMS,

poQeCCHOHATIBHOMN IS TENbHOCTH; MPOBEPKA BBIMOJIHEHHS MPAKTUYECKUX
pabot

ocHOBHBbIe  moHsTUss u  Meronsl | OK. 1-10 OLICHKa Pe3yNbTaToB YCTHBIX

MaTEMaTHYECKOrO aHaIM3a, (MUCbMEHHBIX) ONPOCOB, TECTUPOBAHMS,

JMCKPETHOM MaTeMaTHKW, JIMHEHHOM MPOBEPKA BBINOJIHEHHS MPAKTUYECKUX

anreOpbl, TEOPUN KOMIUIEKCHBIX YHCET, pabot

TEOpUU BEPOATHOCTEHN U

MaTeMaTU4ecKON CTaTUCTUKH;

OCHOBBI MHTETPAIBHOIO u | OK. 1-4,9 OLIEHKa pE3YNBTaTOB YCTHBIX

T} depeHIanbHOro HCUUCIEHUS.

(MMCbMEHHBIX) ONPOCOB, TECTUPOBAHMS,
IIPOBEpPKA BBINIOJIHEHHS MPAKTUYECKUX
pabot




3. KOHTPOJIBHO - OHEHOYHBIE MATEPHAJIBI
3.1. KOHTPOJIbBHO - ONEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJIA

3.1.1. baHk TecTOBBIX 3aJJaHUI 10 pa3aejaM JUCIHUILIHHBI

Tema: IIpon3BoaHasi ¥ ee NPUJIOKEHUSA

1. Ilpenen oTHOLIEHUs NpUpALICHUsS (YHKLIUU B TOUKE X K IPHUPAILEHUIO apryMeHTa, KOrjaa
IOCJIeITHEE CTPEMUTCS K HYJIIO Ha3bIBAETCS

a) IPOM3BOIHON (DYHKITH

0) HeoIpeAeICHHBIM HHTETPAJIOM

B) MpenesnoM GpyHKIuU

') IepBOOOpa3HOM

2. Ecnu marepuaiipHasi TOUKa JBHOXKETCS 10 3akoHy S(t), TO mepBasi mpou3BoaHAS OT MYTH IO
BPEMEHHU €CTb. ..

a) yrinoBoi KodhduuueHT

0) yCKOpeHue IBIKEHUs

B) CKOPOCTb B JJAHHBI MOMEHT BPEMEHHU

I') HET BEPHOT'0 OTBETA

3. T'eomeTpuuecKuil CMbICII IPOU3BOJHONW COCTOUT B TOM, UTO ...

a) OHa paBHA Mpeaeny QyHKIHH

0) oHa paBHa BCer/a HYJIIO

B) OHa paBHA yrIIO0BOMY K03 (pHUIIMEHTY KacaTeIbHOMI

I') OHa paBHA MAKCUMaJIbHOMY 3HAUE€HUIO (QYHKLIUU

4. JudbdepeHuupoBanue — 3710...

a) BBIUMCIIEHUE TIpeJiena

0) BeIUMCIICHHE PpUpAIeHHs] QYHKIH

B) HAXO0KJI€HUE MPOU3BOJIHOM OT JAaHHON (PYHKIMU

T') COCTaBJICHUE YPaBHEHUS HOPMaJIH
sinx

5. Ota popmyia BeIpakaeT I X 1

X—0
A) nepBblil 3aMeuaTenbHbIN Npeen,
b) nepBooOpa3znyro
B) yrnoBoit ko3¢ durrieHT kacarenbHON
') MakcuManbHOMY 3HAUYEHUIO PYHKLIUU
6. YpaBHEHHE KacaTeJIbHOUW K JAHHOW JTMHUM B TOUKE€ M HMEET BU/I. ..
a) y-yo=Y/(x)(x-Xo)
6) y= Y/(x)(x-x0)
B) Y-Y0=X-X0
r) y=y*x
7. 1lpon3BoaHasi MOCTOSHHOM BEJIMYMHBI PaBHA. ..
a) eIUHUIIE
0) camMoli TOCTOSTHHOM
B) HE CYIIIECTBYET
T) HYJIIO
8. IIpu BeIUMCIEHUN IPOU3BOAHON ITOCTOSTHHBIM MHOKUTEb MOXKHO. . .



a) BO3BOJUTH B KBaJpaT
0) BBIHOCHUTBH 32 3HAK MPOU3BOJHOM
B) HE IPUHUMATh BO BHUMaHHE
T') IPUHATH 32 HYJIb
9. Yckopenue npsMOIIMHEHHOrO IBUKEHUS PAaBHO. ..
a) CKOPOCTH OT ITyTH 10 BPEMEHU
0) mepBoii MPOU3BOIHON OT IyTH IO BPEMEHH
B) BTOPOIi MPOU3BOIHOM OT IyTH IO BPEMEHU
T') HYJIIO
10. dyHnkuMs Bo3pacTaeT Ha 3aJJaHHOM IIPOMEXKYTKE, €CIIU. . .
a) repBasi IPOU3BO/IHAS MOJIOKUTEIIbHA
0) BTOpast MpOU3BOHAS MTOJIOKUTEIIbHA
B) MepBas IPOU3BOIHAS OTpPHULATEIbHA
T) epBasi MPOU3BOIHAS paBHA HYJIIIO
2

11. Haiiru: lim X+ 2
Xx—1

a) He cymecTByeT; 0) 0; B)% ; r)%

i 1+ %3
12. Haittu Im 2 + 2x2
X — oo
a)1;6)0;B)-1; )00
i sin 5x
13. Haittu Im X
Xx—>0

a) He cymiecTByeT; 6) 0 ; B) oo;r) 5

2%
. 1
14. Haiitu: lim (1+ [;D

X —>

a)e% 6)e;B) 1;T)

15. Haitaute npousBoaHyi0 QyHKIME Y=X>+COSX.
a) y'=3x% —sin x 6) y'=x3 —sin x B) y'=3x2 + sin X ) Y=x3In3 + sin x

16. Haiinure npousBoaHyro GyHKIUU Y=2X — SiN X.
a) y'= x? — cos X 6) y'=x2 —sin x B) Y'=2 - COS X r) y'=1+ cos X

17.. Haiinute npousBoanyto Gpynkuun y=2" + 1.

a)y'=2".In2 6)y'=x-2"* B)y=|i—2 r)y=x-2"1+1

18. HaiimuTe mpon3BoaHyI0 GyHKIHN Y= -€* + 3X°,

a) y'=e* + 3x 6) y'=-xe* + 9x? B) y=-* +9x? ) y'=-e*1 +9x3.



19. Haiimure nponssoaHyto Gpyrkmun y=e2* — In(3x — 5)

a)y'=2e> - —— 6) y'=2e* -
=26 )y
F) y/:eZX _ 1
3(3x—5)
20. Bropas IPOM3BOTHAS y" (X)

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

3(3x - 5)

byHKIIH

B) y/:e2x _

y(X)=4 x?-2x

Tema: UHTErpas u ero npuMeHeHue
1.dynkus F HaswsiBaeTcst nmepBooOpasHoi i GyHKimMu T Ha HEKOTOPOM MPOMEKYTKE, €CIu

JJI BCEX X U3 3TOr0 IPOMEKYTKaA CYILIECTBYET IIPOU3BOAHAA

9TO...

F/(x), pasuas f(x), T.e. F(x)=f(x) s7o0...
a) popmyna HeroTona-JleiiOnuna

0) nuddepeHunan GyHKIUHA

B) nepBooOpaszHas aist GyHkimu f

I') IPOU3BOJIHAS B TOUKE

2. MHOKeCTBO nepBO0Opa3HbIxX ist naHHOM QyHKIuu f(X) Ha3pBaeTcs. ..

a) hyHKIHEH

0) HeomnpeaeIeHHBIM HHTETPAIOM
B) IOCTOSTHHBIM MHOKUTEJIEM

I') YaCTHOM MPOU3BOIHON

3. Onepaunﬂ HaXO0XXIACHHA HCOIIPCACICHHOI'O MHTCT'Pajia HAa3bIBACTCA. ..

a) muddepeHpoBanueM QyHKIUU
0) npeobpazoBaHueM (HYHKIIHH

B) MHTETPUpPOBaHUEM (DyHKIUU

') HET BEPHOI'O OTBETA

3x-5

HUMCCT

B[

4. HemocpencTBEHHOE WHTETPUPOBAHUE, METOJ IOACTAaHOBKHM, MHTETPUPOBAHUE MO YacTIM

a) METO/Ibl HAX0XKJICHUS TIPOU3BOTHOM
0) METO/1bl UHTETPUPOBAHUS

B) METO/IBI perieHus 3agaun Komn

T') BCE OTBETHI BEPHbI

5. [Ipon3BoHAs OT HEONPEAEIEHHOTO HHTETpajia PaBHa. ..

a) MOABIHTETPAIbHON QYHKIIMI
0) MOCTOSIHHOM MHTErpPUPOBAHUS
B) IEPEMEHHON UHTETPUPOBAHUS
r) 000 pyHKIMH

6. HeonpeneneHHslii HHTErpan oT anre0pandeckoil CyMMbI JBYX MJIM HECKOJNBKUX (DYHKIIMHA

paBeH. ..

a) MPOU3BEACHUIO UHTErPaioB ATUX QYHKIUI

0) pasHOCTH ATUX QYHKIUI
B) ayireOpanvecKkoil CyMMe UX UHTErpajioB
') MHTErpajly 4aCTHOTO 3TUX (PYHKIMH

7. OnpeneneHHblil HHTErpajl BBIYUCIAIOT 110 popMyJe. ..



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

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

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

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

Ll e R S w—

8. OnpeneneHHblii HHTETPaAN C OJMHAKOBBIMU IIPEAeIaMH PaBEH. . .
a) eIMHULIC
0) OECKOHEYHOCTH
B) HYJIIO
T') YKa3aHHOMY TIpeaeiy
9. [Ipu mepeMeHe MeCTaMU BEPXHETO M HIDKHETO TPE/ICiIOB MHTETPUPOBAHUS ONPEICICHHBIN
UHTETpal. ..
a) ocTaeTcs MPEeKHUM
0) MEHsET 3HAK
B) YBEJIMYMBAETCA B JIBa pa3a
I') paBeH HYJIIO
10. OnpeneneHHbIN HHTETPAT UCTIONB3YETCS TIPU BHIYUCIICHHN. . .
a) MJIOLAAeH MIOCKUX QUryp
0) 00bEMOB TeJl BpalleHUs
B) IPOIICHHOTO MYTH
T') BCEX MEePEUHUCICHHBIX JIEMEHTOB

11. ®opmyna Hetorona-Jleitbnuia
b

2) j f (t)dt = F(b) - F(a)

a

6) i f (t)dt = F(a) - F(b)
B) i f(t)dt = F(a) — F(b) + fi

b
r) j f(t)dt = F(b)- F(a) +7
a
12. Berunicnenue myTH, MPOMIEHHOTO MaTePHAILHON TOUYKOW MPOU3BOIUTCS 1O (hOpMYyIIe:

a) ssz(t)dt

4

6) S :j f (t)dt

B) ssz(t)dt



t
r) S=dt j f(t)
b
13. Ecnu xpuBodMHEiHas Tparenus, orpanndyeHHas jmHued Y= f(X)>0 u npsmeivu y=0,

X=a, X=b, BpaIaercsi BOKpyT OCH X, TO 00bEM BpAIICHHUS BBIYUCISCTCS 110 GopMyJie

b

a) VZEIyZdX
b

6) vzﬂszdx

B) VZEIyZdX
b

ry V =ﬂ_[x2dx
b

14. Ecn y = f(X)(f(x)>0), TO miomans KpHUBOJMHEHHOW Tparennuu, OrpaHUYEHHOW 3TON

JIMHUECH, IByMs IPAMBIME X=a U X=D u oTpe3kom ocu abciuce a < X < b, Beruucisiercs mo Gopmyiie

a) S =_T f (x)dx
6) S :T f (x)dx
B) S= j f (x)dx

r) szf(x)jdx

15. Yxaxute nepsoodpasHyro pyakmun f (X) =3x* —sin x
a) F(x)=x®-cosx
X2
0) F(x)=7—sinx
B) F(x)=x"+cosx
r) F(x)=2-cosx

2
16.0npenenenHmlii uATErpa j4x3dx paBeH
1

a) 36, 0)17; B)16; 1)15
17 T1nomans KpUBONMHEHHOM TpaNeny, OrpaHiIeHHOH InHIAME Y=4 — X2, y=0 onpenensercs
UHTErpajioM

a) j‘(4—x2)dx;6) i(4—x2)dx;3) i(4—x2)dx;r) .2[(4—x2)dx

dx
N3X+2

18. B pe3ynbrate nmoacranoBku t = 3X + 2 uHTETpaN I MIPUBOJIUTCS K BUY



dx 1dt dt dt
a) | —=:6) | —=:8)3| —=:1) |~
Froal il
3
19. OmnpeneneHHbIN WHTETpa IBXZpraBeH
2

a)19; 6)18; B)35; 1) 27
20. MHOXeCTBO BCEX epBOOOPA3HBIX byHKIUN y=5x* uMeeT BU/JT
a) x°;6)5x° +C ;B) xX>’+C ;1) 5%’ +C

Tema: O0bIKHOBeHHBbIE TU(PepeHInATbHbIE YPABHEHUSA

1. YpaBHeHue, CBs3bIBaIOlIEe IMEPEMEHHYI0, HMCKOMYIO (YHKIMIO, €€ MPOU3BOAHYIO (WIH
muddepennman aprymenta u auddepeninan GyHKINHA ) Ha3bIBaCTCS

a) JuddepennmanbHbpM

06) HMurerpanbHbIM

B) Jlorapupmudeckum

r) Iloxa3arenbHbIM

2. OOmmM penieHueM TUQQPEPEHIMATHLHOTO YPaBHEHUS IEPBOTO IOPSIKA Ha3bIBACTCS
byHKIuS:

a) y=¢(xC)

6) y=¢(x)

B) y=Ng(x)

r)  y=C’p(x)

3. YacTHBIM PCHICHUCM YPABHCHUA F(X, y, y’) = 0 Ha3bIBACTCA PCHICHUC!
a) y=¢(x,C,)

6) y=¢(x)

B) Y=C,p(x)

1)y =Cup(x*)

4. Eciu nuddepeHimaibHoe ypaBHEHHE COACPKUT MPOM3BOAHYIO WU auddepeHnnan He
BBIIIIE BTOPOTO MOPSI/IKA, TO OHO Ha3bIBACTCS:

a) JuddepennuanbHbIM ypaBHEHHEM BTOPOTO OPsIKa

06) JuddepenumanbHbIM ypaBHEHHUEM NIEPBOTO MOPSAKA

B) JluddepeHunanbHbIM ypaBHEHHUEM TPETHETO MOPSIKA

r) Her BepHoro orBera

5. OOmumM pemienueM udepeHINaTbHOIO YPaBHEHUSI BTOPOTO TMOPSJKAa Ha3bIBAeTCS
GbyHKIHS:

a) y=¢(x,C,,C,) orx

0) y=¢(x,C)) orx
B Y=p(xC,) orx
D y=’(xC)orx

6 . XapakTepuctrueckoe ypaBHeHue quddepenipaibaoro Y —5y’ + 6y =0 umeer Bua
a) -5k+6=0
6) k?-5k+6=0
11



B) k+6=0
r) k2-5k=0
7. Meron perenus nanHoro ypasaenus g(y)dy+f(x)dx=0...
a) METO/J] pa3/CIICHUs TEPEMEHHBIX
0) MeToJ1 C MOCTOSTHHBIMH KO3 DUIEHTAMH;
B) METO/I IApaMeTpOB;
I') METO/] COCTABJICHHS XapaKTEPUCTUICCKOTO YPABHEHHS
8. Jluddepennuanproe ypapuenue CosYydx —x*dy =0 B pe3ysbraTe pasaelaeHus MepeMEHHBIX

CBOJUTHCS K YPAaBHEHHIO
a) cos ydx— x’dy ©) d_>2<:d_32/ B %=d—¥ r mzdy
X cos™ y X cos" y X
9.00utuM pemenrem nudhepeHInaiIbHOT0 YPaBHEHHS HAa3bIBACTCA . ..
a) MHTerpaJl, CoepKallnil POU3BOJIBHYIO MOCTOSTHHYI0 C
0) mHTErpal, coAep KalIii KOHKpeTHOe 3HaueHue C
B) 3HaUCHHE ONPE/ICTICHHOTO HHTETpaja
I) HHTETrpabHAs JTMHUS TUPPEPSHIINATHLHOTO YPaBHEHHSI
10. Crenenpto quddepeHnaTLHOTO YPaBHEHUS Ha3bIBACTCSI
a) OKa3aTelb CTENEHH MTPOU3BOJHON HCKOMOW (DYHKILIMH, C KOTOPBIM 3Ta IPOU3BOIHASI BXOAUT
B JIaHHOE YpaBHEHHUE;
0) HauOOJIbIIIAsT CTENICHb BBIPAKCHHUS,
B) CyMMa I10Ka3aresieil Mpou3BOHbIX;
') CyMMa NIOKa3aTesield BIPaKCHUS
11. YactapM pemenneM audQepeHnnanbHOTO ypaBHEHHS Ha3bIBACTCA ...
a) MHTETpa, CoAepKaliii KOHKpeTHOe 3HayeHue C
0) uHTErpas, coaepKalfil MPoU3BOJIbHYIO MOCTOSHHYIO C
B) 3HaUEHHE OTPE/ICTICHHOTO HHTETpaja
r) MHTErpajbHas JTUHUS AU epeHInaTbHOTO YpaBHEHHS
12. JIns HaxoKA€HUS YaCTHOTO perieHust AuddepeHIManbHoro ypaBHeH!us, HE00X0IUMO ...
a) 3HaHWE Ha4yaJIbHBIX yCIIOBU;
0) 3HaHUE MPEETIOB HHTErPUPOBAHUS
B) 3HaHHWE METOJI0B pelieHus 1uddepeHInalbHbIX YpaBHEHUI
) 3HAHWE METOJIOB MHTETPHUPOBAHUS
13. Muddepennmansaoe ypapHenne Buaa Y'+P(x)=Q(X) nasbiBaercs . ..
a) TMHEHHBIM
0) KBaJpaTHBIM
B) MapaMeTPUIECKUM
') YyPaBHEHHEM C OJIHOM NEpEMEHHON
14. Ypasuenne suna Y/+PY/+QY=F(x) nasbiBaercs ...
a) JMHEWHBIM YPaBHEHUEM BTOPOT'O MOPSAIKA C TOCTOSIHHBIMU KO PUIIMEHTaMH
0) mapaMeTpHUYECKUM ypaBHEHUEM BTOPOTO MOPSIIKA C MOCTOSHHBIME KO3 ()GHIIMECHTAMU
B) OJTHOPOJIHBIM YPaBHEHHEM BTOPOTO TTOPSIAKA
) OMKBaIpaTHBIM ypaBHEHHEM
15. OG6umii Buxa pemenns ypapaerus Y/+PY+QY=0 npu ycrnoBuu ki, k2 — AeHCTBUTENbHbIE
KOPHH XapaKTEePUCTUYECKOTO YPaBHEHHUS. . .
a) y:C1e"1X + Coek



6) y=C1e**
B) y= CoekX
r) y=C1+C;
dy

16. JduddepennunanpHoe ypaBHEHHE =2dX B pe3yibTaTe pas3JcliCHUs IEPEMEHHBIX

CBOAUTHCS K YPABHEHUIO

a) ydx = x’dy
dx d

6)_2=_y
X2y

p) -V _odx
3

r) ay =2
dx
17. Xapakrepucruyeckoe ypaBHeHue nuddepenunansaoro y' —6y’' +13y =0 nmeer Bua
a) k2-6k+13=0
6) k?-6k=0
B) k?+13=0
r) 6k+13=0
18. Vpasuenue Buna y" — py’ +qy = 0 sinsiercs ...
a) HEOTHOPOAHBIM
0) OTHOPOTHBIM
B) MMapaMeTPUUECKUM
T') YpaBHEHHEM C OJIHOM MEePEeMEHHOM
19. IuddepennmansHbie ypaBHEHHSI BTOPOTO TTOPSIKA PEIIAIOTCS METOIOM
a) OTHOKPATHOTO MHTETPUPOBAHUSI
0) IBYKpaTHBIM HHTETPUPOBAHUEM
B) OJTHOKpATHBIM UG PepeHIUpOBAHUEM
I') IByKpaTHbIM quddepenpoBaneMm

20. Xapakrepuctuueckoe ypaBHenue audpdepenimansHoro y' —y' + % y =0 umeer BUA
8) —k+1=0
4

0) +loo
4

B) k2 —k+ L0
4

) k?-k=0

Tema: JneMeHTHI KOMOMHATOPUKH, CIy4YaiHasl BeJIMYUHA, €€ BePOSITHOCTD U
MaTeMATH4YeCKOoe OKHIaHue
1.YnopsaaoueHHOe MHOKECTBO, OTJINYAIOIIEECs TOIBKO MOPSIKOM JIEMEHTOB, Ha3bIBACTCS
a) TEepecTaHOBKOU
0) pasMemieHnEeM
B) COYETaHHEM

13



I) Pa3HOCTHIO

2.yHOp}II[O‘IeHHOC IMOAMHOXKCCTBO M3 N 3JICMCHTOB 11O M 3JICMCHTOB, OTJIMYAIOIIHUECA APYT OT

npyra 1ub0 cCaMHMH dJIEMEHTaMU JIMOO0 MOPSIIKOM UX PACIIOIOXKEHUS, Ha3bIBACTC ...
a) CcoYeTaHHEeM
0) pa3MelieHUEM
B) IEPECTAaHOBKOM
I) Pa3HOCTHIO

3. ... U3 N 3JIEMEHTOB IO M Ha3bIBaeTCs JH000€E IIOAMHOXKECTBO M3 m 3JICMEHTOB, KOTOPEBIC

OTJIIMYAIOTCS IPYT OT JAPYTa Mo KpaiHel Mepe OJHUM DIIEMEHTOM.
a) TMepecTaHOBKOM
0) pasMelieHuEeM
B) COYETaHHEM
I) pPa3HOCTBIO
4.Co0bITHE, KOTOpOE 0053aTEIBHO MPOU30MIET, HA3bIBACTCH ...
a) HEBO3MOXHBIM
0) I0CTOBEpPHBIM
B) CIy4yailHBIM
I) JIOCTOBEPHBIM H CIy4YaiHbIM

5.Co0bITHE Ha3bIBAETCA ..., €CJIM OHO HE MOXKET ITPOU30UTHU B PE3YJIbTaTE JAHHOI'O UCIIBITAHUS.

a) CiydalHbIM

0) HEBO3MOXHBIM

B) JIOCTOBEPHBIM

I) JIOCTOBEPHBIM H CIy4YaiHbIM

6.CoObiTHE A H A HAa3bIBACTCA ..., CCJIIM HCIOABJIICHUC OAHOI'O0 U3 HUX B PE3YJIbTATC TAHHOTO

WCIIBITAHUS BIICYET MOSIBIIEHUE APYTOTO.
a) COBMECTHMBIM
0) HECOBMECTUMBIM
B) TMPOTHBOIIOJIOKHBIM
I) HECOBMECTHBIM H ITPOTHUBOIOIOKHBIM
7.Yucio nepecTaHoBOK omnpeaensieTcs: GopMysion

a) Pn=n!
m n!
5) C.= (n—m)!m!
m n!
B) C. (n-m)imHy
m n!
r) A (n—m)!
8.YUucno couetanuii onpenensercs Gopmynoi
m n!
a) C. (n—m)!
n n!
6) C. (n—m)!
n!

C.

B) - (n—=m)Im!



n!
r Cl=——"-—
(n—m)kn!

9.BeposiTHOCTH TOCTOBEPHOT'O COOBITHS

a) Oompme 1

0) paBHal

B) paBHal

r) MeHble 1

10.BepossTHOCTh HEBO3MOKHOTO COOBITHS paBHA

a) Oompme 1

06) pasHal

B) paBHal

r) MeHsle 1

11.OTHOMICHHE 4YHCTIA HCIBITAaHUH, B KOTOPBIX COOBITHE TOSBHIIOCH, K OOIIEMYy YHUCITY
(haKTHUYECKU TIPOU3BEICHHBIX MCIBITAHUA HAa3bIBACTCS

a) KJIACCHUYECKOUN BEpOSITHOCTHIO

0) OTHOCHTEIbHON 4acTOTOM

B) (u3HMYECKON 4acTOTOM

I) TEOMETPUUYECKOU BEPOSITHOCTHIO

12.0tHomIeHHEe Mepbl 001acTH, ONArONMPHUATCTBYIOLIEH MOSBIECHUIO COOBITHS, K Mepe Bcei
00JIacTH Ha3bIBACTCS

a) TeOMETPHUYECKOH BEPOSTHOCTHIO

0) KJIaccCHYECKOUN BEPOSITHOCTHIO

B) OTHOCHUTEIBHOW 4acTOTOMU

r) Qusnyeckoi 4yacToToi

13.BeposiTHOCTD MOSIBIEHUS COOBITHS A OMpeeNsseTcss HEPaBEeHCTBOM

a) O0<P(A)<1

6) 0<P(A)<1

B) O0<P(A)<l

I) HeT BEpHOIo OTBETa

14.CymMma BepOATHOCTEN MPOTUBOIOJIOKHBIX COOBITHI paBHA

a) 1
6) 0
B) -1
r) 2

15.Bepositrocts P 4 (B) HasbiBaeTcst

a) KIJIACCMYECKOW BEPOSTHOCTHIO
0) TreoMeTpHUYecKOi BepOsSTHOCTHIO
B) YCJOBHOH BEpOSITHOCTBHIO

I) OTHOCHUTEIbHOMN YacTOTOM

16.dopyna TN = PHIR (A)+ P(H)R, (A)+....+ P(H)R, (A)

a) (opmyIoii MoTHON BEPOSITHOCTH
06) dopmymoii betieca

B) ¢opmynoit bepnymnu

r) ¢opmynoit Hetorona

Ha3bIBACTCA

15



17 .Beruuciuts P 4

a) 4

0) 16

B) 24

r) 32
18.Br1ynciuTs Ag
a) 8

0) 12

B) 6

r) 16

19. CnyuaiiHoii BeJMYMHON HA3bIBAETCS MEpPEMEHHasl BEIMYMHA, KOTOpas B 3aBHCUMOCTH OT
HCXOJI0B UCIIBITAaHUS IPUHUMAET TO WJIM MHOE 3HAYECHUE:!

a) He 3aBucsiee ot ciayyas

0) 3aBucsiiee OT ciydas

B) 3aBucsIlee OT NePEeMEHHOM

r) He 3aBucsmiee oT nepemeHHON

20. CiryvaiiHas BeIMYMHA, PUHUMAIONIAS Pa3IUYHbIC 3HAUYCHUS, KOTOPHIE MOXHO 3aIHCaTh B
BHU/JI€ KOHEUYHOMH MJIM 0ECKOHEUHOH MMOCIeI0BATENLHOCTH, Ha3bIBAETCS:

a) Ciy4aitHOI BEIMUYNHOMN

0) JluckpeTHoii ciy4yailHON BEeTMYHUHOM

B) IlocTostHHOWM BeMMYMHON

r) [IlepeMeHHOlN BEITUYUHOMN

IlepeueHb BONPOCOB TECTOBBIX M MPOBEPOYHBIX PadoT

TecToBbI KOHTPOJIb.

WHCTpYKIMS TIO BHITTOJIHEHHUIO TECTA:

Kaxmoe TecToBoe 3a/1aHue BapuaHTa UMEET ONPECIICHHBIN MOPSIKOBBIA HOMEP, U3 KOTOPBIX -
OJIMH BEPHBIN U TPU HEBEPHBIX OTBETA.

B kaxnom BapuanTe Tecta 20 BOIpOCOB.

Kpurepuu onieHuBaHMs:

«oTiuHOo» - 90%-100% npaBUIBHBIX OTBETOB,

«xoporo»- 75%-89% npaBUIbHBIX OTBETOB,

«yIoBIEeTBOPUTEINEHO»- 50%-74% MpaBUIBHBIX OTBETOB,

«HEYJIOBIETBOPUTEIbHON- MeHee 50% MpaBUILHBIX OTBETOB.

Bpewmsi, koTopoe 0OTBOAUTCS Ha BBINOJIHEHHE TecTa - 20 MUHYT.

3.1.2. llepeyeHb NpakTHYECKUX PadOT MO TeMaM IHCUMILIMHBI

IIpakTyeckas padora Nel

Tema: Bpluucienune mnpenenoB ¢GYHKIUMHA €  UCHOJB30BAaHHEM TIEPBOIO M BTOPOIO
3aMe4aTelIbHbIX IIPEJETIOB.

enp: HayunThCcst TPUMEHATH TEOPETUUYECKHUE 3HAHUS BBIYMCIICHUS IPEIEIOB M HCIOJIb30BATh
(bopMyJIBI IEPBOTO U BTOPOT'O 3aMeyaTeIbHBIX MIPEJIENIOB K PEIICHHIO YIPaXKHEHUH.

Bpems BemosiHeHus: [IoBTOpeHHE TeopeTHYecKoro Mmarepuana — 12 MUHYT, pElIeHHe IO
o0pasiy — 18 MUHYT, CAMOCTOSITETIbHOE BBIOJHEHHE 3a1aHUH — 60 MUHYT.

3agaHust.



Haiitu npenensi:
Bapmuanrt 1

. 5x?2-3x+2
1. lim———M—
2x% +4x+1

X—00

3x-1
x2+1

X—>00

2. lim

3. lim >
Tx- -1

X—>00
6 4
4. IimM
x°—x+4

X—>00

xi-1

x? +1

X—>00

5.1im

4 2
. x —x°+5
6. lim—
5x° +x>+5

7x® —2x%+7

Bapuant 2

. X
Llim————
Nx+25-5

x—0

2. lim—>
Jx+16-4

x—0

3. lim

X
Nx+49 -7

x—0

4, lim—>"_
Vax+1-1

x—0

X

3—-+/x+9

x—0

5. 1im

6. lim

X
10-+/x+100

x—0

sin 2x
cos2x+1
x—0

10. lim

5x

sin 3x
x—0

11. lim

Bapuant 3

1. lim(1+ 2 )2
X

X—>00

2. lim(1+ 2 )
X

X—>00

3. lim(1- & yosx
X

X—>00

4. lim(1+ 1 25
X

X—00

5. lim(1-x)**

x—0

6. lim(1+x)%x

x—0

8. lim x(v/x* +1-x)

X—>00

tgx —sin x

3
X

9. lim

x—0

V1+2x -3

10. lim—————

Jx =2

x—4

sin X
cosx—-1
x—0

11. lim
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2 —
12, lim—X =22 12. lim tgx 12, lim( = )
x2+4x-5 2+x

X—-5 X—0 X—00

IIpakTyeckas padora Ne2

Tema: HaxoxaeHue NPOM3BOAHBIX IO AITOPUTMY. BpIUMCIIEHME NPOU3BOAHBIX CIIOXHBIX
(byHKIHHA.

Ilens: HayuuTbcs BBIYMCIATH INPOU3BOJAHBIE IO TaONIMIE NPOU3BOIHBIX M IPOU3BOIHBIC
CJIO’KHBIX (DYHKLIHUH.

Bpems BbinonHenus: [loBTOpeHHe TeopeTM4ecKoro marepuaia — 12 MHHYT, pelIeHHE 10
o0pa3ity — 18 MHHYT, CAaMOCTOSITEIPHOE BHIMOTHEHHE 3aJaHuil — 60 MUHYT.

3ananus
Bapuant Nel

1. Haiimute mpon3BOIHYIO (DYyHKITHIA:

1) f(x) = ctg x +2x3 — 2%, 2) f(x) = X sinx, 3) f(x) _In_x

coSX
4) f(x) = (32 — 2tgx)’, 5)f()= > -3x+ > -10.
X X
6) f(x)= ‘°"”—X 7) f(x)=3sin2x — 2c0s3x

I[OHOJIHI/ITCJII)HOG 3aJlaHuE.

2. Touka ABUXKETCA IO 3aKOHY S = 3t3 — 12t +5. Haitnure CKOPOCTh JBMOKeHHS Tipu T = 2c.
3. Onpenenute yrioBoi KOAPPHUITUEHT KacaTeIbHOU, IPOBEICHHON K KPUBOM

y = 3C0SX+SINX B TOYKE X0 = IT

BapuanT Ne2
1. HaiiguTe mpon3BoHYO (QyHKIIHIA:
1) f(x )—E-X+ = +8Vx, 2) f(x) = (x? — 2sinx)?, 3) f(x)=|5 ,
nx
4) f(x) = x 2tgx, 5) f(X) = 5cos x +x° — €~
6) f(x)=x3+cos x. 7) f(x)=3 ¥ +x?

JlononHUTENbHOE 3a/laHKE.
2.Touxa mBmkeTcs mo 3akony S =2t2 + t -5. Haitaute ckopocTs ABikeHns npu t = 3c.
3.0mpenenute yriioBoi kKod)(HUIKMEHT KacaTeIbHOU, MPOBEICHHON K KpHBOH y = ¢* + InX B
TOYKE

xo = 1.
BapuanTt Ne3
1. Haliaute mpou3BOHYIO (DYHKITHIA:
1) f(x) _In_x 2) f(X) = (x — 5cosx)3,3) f(X) :i8 -2x° + I 2,
X Jx
4) f(x) = x " ctgx, 5) f(x) = sin x - 2x” —6X .
6) f(x)=2x — sin x. 7) f(x)= 4e > - 7x3

JlonoJHUTENbHOE 3aJaHHe.
2. Touka ABMXKETCS T10 3aKOHY S = 5t8 — 8t +3. Haiiaure CKOPOCTh JBIKEeHHS Tipu T = 1c.
3. Onpenenure yrnoBoi K03(hHUIMEHT KacaTeabHOM, TPOBEAECHHON K KPUBOU
y = 3tgX- COSX B TOUKE X0 = II
Bapuant Ne4
1. Haligute mpou3BOIHYIO (PYHKIIMIA:

X

e
sinx '

1) f(x) = cos x +6x* — 4%, 2)f(x) =x3ctgx,  3)f(x) =



4) f(x) = (2x% - 5Inx)?, 5) f(x) = x% -3x + ; +1.
6) f(x)=2* + 1 7) () =sin(xH3) - %x“ |

JlononHUTENRHOE 3a1aHKE.

2. Touka ABMXKETCS 10 3aKOHY S = 2t8 — 2t +5. Haiinure CKOpOCTb JIBMKeHUs npu t = 3c.
3. Onpenenute yrioBoi KO3PPUIMEHT KacaTeTbHOU, TPOBEACHHON K KPHUBOM
y = 3log 2 X-5 B Touke Xg = 3.

Bapuant Ne5
1. Haiinure npou3BoaHy O (hyHKIIHIA:
1) f(x) = % -x"+ ’. Jx, 2) f(x) = (5x — 4cosx)°, 3) f(x) = 3—5 ,
X X X
4) f(x) = x 2tgx, 5) f(x) = 5sin x +x5 — 8e* .
6) f(x)=cos x — X 7) f(X)=-e* + 3x

JononuurenbHOE 3aJaHHeE.
2. Touxa nBmXKeTcs 110 3akony S = t3 — 4t . Haiimure ckopocTs mBuskeHus mpu t = 2c.
3. Onpenenure yrioBoi KO3QGUIUEHT KacaTeIbHON, TPOBEICHHON K KPUBOM
y =3(x® +5) B Touxe xo = 2.

Bapuant Ne6
1. Haiimute mpon3BOIHYIO (DYyHKITHIA:
D 1) =X, 2100 = 08—, 3 () =5 -5x'+ = -3,
X X N
4) f(x) = x 5 Inx, 5) f(X) = /X - x2— 2%
6 f(x)=x°—sin x 7) f(x)=x* + cos(x+3x?)

JlononuurensHOE 3aJaHUE.

2. Touxa nBmXKeTcs 110 3aKony S = t3 + 12t -5. Haiinute ckopocTs ABMAKEHHs TIpH t = 2c.
3. Onpenenure yrioBoi ko3hduimeHT kacaTeabHOMN, IPOBEICHHOM K KpUBOH

y = 3/X B TOUKe Xg = 3.

IIpakTHyeckas padora Ne3

Tema: MuterpupoBanue mpoctedmmx (QyHKUui. Bbrumcienue mpocTedmmx ornpeaereHHbIX
HMHTETPAIOB.

[lens: HayuuTbess BBIMMCHATH TaONW4HblE MHTErpaisl UM 1o ¢opmyne HeroTona-JleliOHuna
BBIYUCIIATH ONPEECIICHHBIC HHTErPAJIbI.

Bpems BommonHenus: [loBropeHue TeopeTMUeckoro marepuaia — 12 MHHYT, pEIIEHUE II0
oOpasiry — 18 MUHYT, CaMOCTOSITEILHOE BBITTOTHEHUE 3aaHui — 60 MUHYT.

3agaHus.
Bapuanrt 1 Bapuant 2
1).J(x7 —3sin x + 2)dx 1).[(9x8 —3e* +5)dx
2-4/x 7-x?
2). | —=—dx 2). | —dx
2 =

3). [3/(3x* 1) xdx 3) | cos 3xdx
4).jx2x2 dx 4).'[4,/(2—sin x)* cos xdx

2 8
x-1 x-1
5). | ——dx 5). | —=dx
! X’ li/x

19



nl2 —
6). IVSinXCOSXdX )j sin xdx
0 (1+2cosx)*
nl2
7). [/4+Bsin x cos xdx 7)-.[(5—2X3)X2dx
0 0
‘ 1
8).2[ (1+x)?dx 8). [ (x* - 2)ix
,2 71

IIpakTnyeckas padora Ned

Tema: Pemenne npukiiaaHbIx 3a/1a4.

Hens: HayuuTbcsi TPUMEHSATH MNPHIOKEHUS OIPEACICHHON0 HWHTErpajia K BBIUYUCICHUIO
10 e IOCKUX (PUryp 1 00HEMOB TEJl BpaIleHUS.

Bpewms Boimonnenusi: IloBTopeHue TeOpeTHYECKOTO Marepuaia — 12 MHUHYT, penieHue o
o0pa3ity — 18 MUHYT, caMOCTOSTEIbHOE BHIMOTHEHHE 3a1aHuil — 60 MUHYT.

3amanus

BapuanT 1

2
1. BeruucnuTh onpeeneHHbli HHTerpat: fﬂ (43&'2 + X — 3)dx

. 1 dx
2. BeruncnuTh onpeieseHHbIN HHTETpal: fﬂ 12
x

3. BeluncnuThb, NpeaBapUTENbHO C/IEIaB PUCYHOK, IUIOMAAb (PUTYPbI, OTPAHUYECHHOM
TUHUSAMH: Y =-X2 +4,y=0,X=-2,X=2.

4. Haittu o0beM Tea, MoJIly4eHHOTO IpU BpaIlleHUH BOKPYT OCH abcuuce
KPUBOJIMHENHOH TpaIelyy, OrPAaHUYECHHOMN JIMHUSAMMU:

y = \E,yzo,le,x:4.

5. CKopoCTh IBUKEHUS TOUKU U3MEHSETCS 1O 3aKOHY 17 = 3t2+2t+1 (m/c). Haittu

Bapuant 2
3
1. BeIYMCIUTh ONpeeNeHHbIN HHTErpal: f.:, (21’ Z_x+ 4)dx

2. Beranciauth OHpe)leJIeHHHﬁ HUHTErpal METOAOM MMOJACTAHOBKH:

fﬂ (3x + 1)*dx

3. BeluncnuThb, NpeaBapuTeNbHO C/IETIaB PUCYHOK, IUIOMAAb (PUTYPbI, OTPAHUYEHHOM
muHuaME: Y= -X2 + 1, y=0, x=1

4. Haittu o0beM Tena, MoJly4eHHOT O P BpaIlleHuH BOKPYT OCH abcuuce
KPHBOJIMHENHOM TpaINenyy, OrPaHUYECHHON JIMHUSAMMU:

y = \/E,y:O,x=0,x=1.
5. CkopoCTh ABUKEHUS TOUYKU U3MEHSIETCS 10 3aKOoHYy UV = 91‘2 — gt(M/c). Haiitu nyTs S,

MPOUJICHHBIA TOYKOW 32 YETBEPTYIO CEKYHTY.

IIpakTyeckas padora NeS

Tema: Pemenue nuddepennnanbHbIX ypaBHEHUH ¢ pa3AesSOUIMMUICS epEMEHHBIMU.

Hens: Hayuutbes pemars auddepeHImanbHble  ypaBHEHUS C  pa3felsiolIMMUCS
MIePEMEHHBIMH.

Bpemsi BoinosiHeHus: IloBropeHne TeopeTHdeckoro marepuana — 12 MHUHYT, pEIIEHUE II0
o0pa3ity — 18 MHHYT, cCaMOCTOSTEIPHOE BBIMTOTHEHHE 33 1aHuil — 60 MUHYT.



Samanus

NuauBuayanbHOE 3aJlaHUE IO TOPSAKOBOMY HOMEpY B XKypHasle, T.€ B 3agaHuM BMecTo N
CTYJICHT MOCTABJISET CBOM MOPSIKOBBIN HOMED.

Penmmte nudepennmanbrpie ypaBHEHNS M HAWTH YaCTHBIC PELICHUS.

a)%xzdx+(N —5)ydy=0;x=0;y =2
.\ dy dx

N-y x-N
&) (N+2y)dx-(N-5-x)dy=0;x=0;y=1

=0;x=0;y=1

IIpakTyeckas padora Ne6

Tema: Pemenue onHopoaHbIX 1u(depeHIaTbHbIX YPaBHEHUH IEPBOTO MOPSIKA.

Llens: Hayuuthecs pemath auddepeHnnaibHble ypaBHEHUS NEPBOTO MOPSAKA Pa3INnYHBIMH
METOAAMHU.

Bpemsi BoinoniHenusi: IloBropeHne TeopeTMdeckoro marepuayia — 12 MUHYT, pelleHue Io
o0pa3iy — 18 MUHYT, cCaMOCTOSITEIbHOE BBIMOTHEHHE 3aJaHuil — 60 MUHYT.

Samanus
Bapuanr 1
SBmstOTCS 1M JaHHbIE (PYHKIMH PEIICHUSAMHU JaHHBIX Tu(depeHIManbHbIX YpaBHEHUI

_ 8 r__ 1 2
LY=2Y =—3Y
2. y=e¥* 4+ 2,y =4y

3. Permnts 3amauy Kounn:y' = Ax3 — 2x + 5, y(1)=8.

Pemuts cnenytomue augdepeHuaibHble ypaBHEHUs IEPBOTO U BTOPOTO MOPSIIKa

' 1 4
= X

4y coszx-l_
5 y =-6y

p x—1
6. YV = =
7 }" _x—1
. _yz
Bapuanr 2

SBnstoTCS 1M JaHHBIE (PYHKIMH PEIICHUIMU JaHHBIX TU(depeHIMaTbHbIX YpaBHEHUI

1. y=e** — 5y =3y+15
5 ¥
2 y=-y =~y

3. Permnts 3amauy Kounn:y' = 3x2 — 2x + 6, y(2)=19.

Pemmmts cnenyronme auddepeHnnanbable ypaBHEHUs IEPBOTO U BTOPOTO MOPSIIKa

2

ro__ 7
= — X
vV T
5 y =-8y
6 ¥ ==
. ¥ yz
r ¥
[ 1+x2
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JlomonHuTenbHOE 3aJaHKeE.

WNunuBuayanbHOE 3a/laHUE IO MOPSIKOBOMY HOMEPY B KypHaie, T.e. B 3ajaHud BMecto N
CTYJICHT HOZICTaBIISICT CBOM IMOPSAKOBBI HOMED.

Penmmte muddepenumanbupie ypaBHEHHS

D(2x+ y)dx—(N -5)xdy =0
_2N(X* +y)

Xy

IIpakTnyeckas padora Ne7

Tema: Pemmenue onHopoaHbIX UG (hepeHIHalbHBIX YPaBHEHHH BTOPOTO MOPSAKA.

Llenb: Hayuutbes pemats auddepeHuuanbHble YpaBHEHHs BTOPOrO MOPSIKA Pa3IUYHBIMU
METOAaMH.

Bpems BemosiHenus: [loBropeHue TeopeTnueckoro marepuana — 12 MUHYT, pelIeHHE IO
o0pa3ity — 18 MHHYT, CAaMOCTOSITEIPHOE BHIMIOTHEHHE 3aIaHuH -60 MUHYT.

3amanus.

Bapuanr 1

SBmstOTCS 1M JaHHbIE (PYHKIMH PEIICHUSIMU JaHHBIX TudepeHIaTbHbIX YpaBHEHUI

1. y=cge *+ce*,y" +4y —5y=0.

2. y=ce*+cxe® y"' +2y'—y=0.

Pemmuts crnenyromue quddepeHmanbape ypaBHEHHS IIEPBOTO M BTOPOTO MOPSIKA
3.y~ 3y+5=0

4. vy’ =Ty’ +10y=0

5.y +4y’ +4y=0

Bapuant 2

SBmst0TCS 1M JaHHbIE (PYHKIMH PEIICHUSIMU JaHHBIX Tu(depeHIanbHbIX YpaBHEHUI

y=ce “*+cxe ?* y'+4y"+4y=0.
y=ce*+ce* y' —y —6y=0.
.y +8y-3=0

Ly + 8y’ +16y=0
Ly Tty +12y=0

2)y

o1k WL N -

IIpakTnyeckas padora Ne§

1o yuyebHo# qucuuruiae «MaTeMaTHKay

Tewma: Pemenne mpocredmunx 3aa4 Ha ONPEACIICHUE BEPOSATHOCTH.

Ilens: HayuuThcss pemars mOpocTedIIMe 3aJadyd  Ha  ONpEIENCHHE  BEpOSITHOCTH,
MaTEeMaTHYECKOTO OKUIaHMUS.

Bpewmst Boimosnnenusi: IloBropeHue TeopeTnyeckoro marepuaiga — 12 MHHYT, peLIeHHE IO
oOpasiry — 18 MUHYT, CaMOCTOSITEILHOE BBITTOTHEHUE 3aaHui — 60 MUHYT.

3agaHus.

Bapuanr 1

1. BeruncauTs:

6) C>+C’

2.U3 ypHBI, B KOTOpO#l HaxoaaTcss 5 OenblX U 4 yepHbIX I1apa, BBIHUMAIOT OJUH map. Haltu
BEPOSITHOCTB TOTO, YTO IIAP YEPHBIM.

3. B sueiike comepxurcs 10 OIMHAKOBBIX JAeTalied MOMEYeHHbIX Homepamu 1,2.3,...,10.
Hayja4dy W3BJIE€YEHBl 6-Tb JeTasied. HaliTu BepOSITHOCTH TOrO, YTO CPENM W3BICYEHHBIX JeTaneil
ocraHercs neranb Ne 1

Bapwanr 2



1. BerauciauTs:
A5 A4

6) C2 +C2

2. B motepee u3 10 000 6mneroB umerorcs 2 000 BBIMTPHIMIHBIX. BhIHUMAIOT Hayraj OavH
omnet. Uemy paBHA BEPOSITHOCTh TOMY, YTO OMJIET BBIMUTPHITITHBIN.

3. B smuke copepxkurcs 10 oguHaKkoBBIX JeTaliell moMeYeHHbIX Homepamu 1,2,3,...10. Hayuy
U3BJICUYEHBl 6-CThb Jeraneil. HallTu BEpOATHOCTh TOTO, YTO CPEIU W3BJICUYCHHBIX JIETaled OCTAHETCS
netaiib No 1 1 No2.

BapuanT 3

1. Beimucars 3Ha4€HUS BBIPAXKEHUM:

A) 5!1+6!;

) 2

50!

2. B smmke 12 Genpix u 17 depHbIx mapoB. V3BiekaioT Ha yaady oauH map. Haiftu
BEpPOSITHOCTH TOT'O, YTO BBIHYTHIH AP OKAXKETCS OCIbIM.

3.B xopobke 5 oAMHAKOBBIX JAeTajiel, 3-u U3 HUX OKpPAIIEHbBI, HA ya4dy U3BJICKIH 2-a U3JICIHS.
Haiitu BEposITHOCTB TOTO, YTO CPEIU U3BJICUCHHBIX M3JCINA OKAXKETCS OHO OKpPAIICHHOE H3JIEITHUE.

Bapuant 4

1. Beruucnure:

AN

B)N; +N?

2. Ilycte umeerca 80 neraneid, cpeau KoTopsix 60 ucnpasieHHbIX, a 20 OpakoBanHbIX. Haiitu
BEPOSITHOCTh TOT'0, YTO B3ATa HAyraJ JeTajlb OKaXXEeTCsl HCIIPABHOM.

3. B xopoOke 5 oMHaKOBBIX JIeTalieil, 3-1 U3 HUX OKpAIICHBI, Ha yAa4dy U3BICKIN 2-a U3ENusl.
Haiit BEposITHOCTB TOT0, YTO CPEU U3BJICUEHHBIX U3EINIA OKAKETCS OJHO OKPALIEHHOE U3ENHS.

Bapuanr 5

1. BerunuciauTs:

A) A
A
D3

2. Tenedonusli HOMep cocTOMT u3 miecTd nupp. Haligute BeposITHOCTH, YTO BCE LUDPHI
pa3iInyHBbIE.

3. B rpynne 14 ctynenToB, u3z kotopeix 10 ornuunukoB. Ilo cnucky Haymauy oTtOupator 8
CTyIeHTOB. HaliTi BEpOSTHOCTB TOTO, YTO CPeN OTOOPAHHBIX CTY/IEHTOB OKAXKYTCS 5-Th OTIIMYHUKOB.

BapuanT 6

1. BerunuciauTs:

MRS

A

B)—%

) )

2. Cpeau 180 nmeraineil, U3roTOBJICHHBIX Ha CTaHKE, okazaioch 10 meraneld, HE OTBEYAIOIIMX
cTaHnapty. HailTu BepoSITHOCTH BBIOOpA JI€TalH, HE OTBEYAIOIINX CTAHIAPTY.

3. B uexe pabotatoT 6-Tb My>kK4HH U 4 >xeHIIMHBL. [10 TabenpHBIM HOMEpPaM Ha yJady oToOpanu
7 yenoBek. HaiiTu BEpOSITHOCT TOTO, YTO CPEH OTOOPAHHBIX JTUI] OKAKYTCS 3-H KEHIIHHBI.

B)

IIpakTyeckas padora Ne9
Tema: Bpluncienue uHTerpaioB no ¢GopmysiaM MpsIMOYTOJIbHUKOB, Tpameuuid, u Gopmyie
Cumrnicona. OLeHKa MOTPEeMHOCTH.
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lenb: wu3yyeHHWe METONOB UHCICHHOTO HMHTETPUPOBAHUS (DYHKUMHA, MPaKTUYECKOE
WHTETpupoBaHue QYHKIMI U CPAaBHEHHE Pa3IMUHBIX METOIOB.

Bpewmst Boimonuenusi: [loBTopeHue TeopeTHueckoro marepuana — 12 MHHYT, pelleHue IO
o0pa3ity — 18 MHHYT, CaMOCTOSITEIPHOE BHIMOTHEHHE 3aJaHui — 60 MUHYT.

3aganus.

Bapuanr 1

Haiitn npuGnmkeHHOE 3HAUYE€HHE MHTErpaia BhIYMCIEHHOE MO0 (popmysie MpSMOYTroJbHUKOB U
Tpanenuu

4

J.(2x+3)dx roe h= u , =4, Xi=a+ih , 1= 0,1,...,n-1, paBHo ...
n

0

Bapuant 2
Haiitu npubnukeHHoe 3HaUYCHHE MHTErpaja BhIYUCIECHHOE MO (HopMyJie NPSIMOYTIOJIbHUKOB U
Tpaneuuu

12
J-(X —6)dx roe h= u , N=5 x;=a+ih , i=0,1,...,n-1, paBHo ...
2 n

Bapuant 3

Haiitn tipubimKeHHOE 3HAYCHWE MHTErPaja BBHIUYUCICHHOE M0 (HOpMyIie MPSIMOYTOJbHUKOB H
Tparnenuu

7

J(X +4)dx rae h= u , =5 xi=a+ih , i=0,1,...,n-1, paBHo ...
n

2

BapuanT 4
Haiitu mpubnuxeHHOe 3HaYCHHE MHTErpaja BBIYMCIEHHOE 10 (opMysie NMPSMOYTOJbHUKOB U
Tpaneuuu

6

.[(3x—5)dx rae h= b_—a , N=4, xi=a+ih , i=0,1,...,n-1, paBHo ...
n

2

Bapwuanr 5
Haiitu mpuOmmkeHHOe 3HAY€HHWE MHTErpajia BBIYUCIEHHOE MO (popmyse NpsSMOYTOJbHUKOB U
Tpaneuuu

8

J(ZX —4)dx rme h= H , =4, Xi=a+ih , 1= 0,1,...,n-1, paBHo ...
n

4

Bapuanr 6
Haiitu npuOnmkeHHOe 3HAU€HHE WHTErpajia BBIYUCIEHHOE MO (opMylie MPSMOYTOJIbHUKOB U
Tpaneuuu

6

J(ZX +3)dx rme h= u , N=5 xi=a+ih , i=0,1,...,n-1, paBHo ...
n

1

IIpakTuyeckas padora Ne 10

Tema: «HaxoxieHre mpon3BOAHBIX (YHKIIMHU B TOUKE X 10 3alaHHON TaOnu4YHO GpyHKIMU y = f
(x) MeToioM unciaeHHOTo U depeHIpOBaHUS

Ilens: HayuuThCsi HaxOAWTH NPOU3BOAHBIE (YHKIMHA B TOUYKE X IO 3aJaHHOH TaOIUYHO
¢bynkun y = f (X) METOJIOM YHCIEHHOTO TUPPEpEeHIUPOBAHHUSL.

Bpemsi BoinosiHeHus: IloBropeHne TeopeTHdeckoro marepuana — 12 MUHYT, pelleHue Io
oOpasiy — 18 MUHYT, CaMOCTOSITEIFHOE BBHITTOTHEHHUE 3aaHui — 60 MUHYT.

3anaHusl.

Bapuanr 1

ITo Tabauue 3HaueHui QyHKIUH




CocrapiieHa Ta0JIMIa KOHEYHBIX PA3HOCTEH:

s

y |°?%6

2t-1

1
Torpa npubnmkeHHOe 3HaYCHHE mpou3BoaHoM (pyHkiuu f'(X) = h (Ayo + A%y, +..)

X
% B touke X=0.5, paBHo...

roe t =

Bapuant 2
[To Tabnuue 3HaueHui QyHKIHH

CocrasiieHa Ta6J'II/II_[a KOHCYHBIX pa3HOCTeﬁZ

y | %6

1 2t —
Torna mpubmKkeHHOe 3HaYeHHE TPOou3BoAHON QyHKuuu f'(X) = h (Ayo +

1
A%Yy +..)

X—X
roe t =

% B Touke X=1,5, paBHo...

Bapuant 3
ITo Tabauue 3HaueHui GyHKIUH

Cocrapniena Tabyinia KOHEUHBIX PA3HOCTEH:

y |?%6

1 2t-1

Torna npubimkeHHOe 3HaYeHHE Tpou3BoAHON QyHkuuu f'(X) = h (Ayo + A%y, +..)

X=X,

roe t = B TOUKe X=4,5 paBHoO...

Bapuant 4
[To Tabnuue 3HaYeHUH QpyHKIUN
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0

CocrasiieHa Ta6J'II/II_[a KOHCYHBIX pa3HOCTCI712

y

2

6

o 1
Torna npubimkeHHOe 3HAaYeHHE TPOou3BoAHON QyHKuuu f'(X) = h (Ayo +

[To Tabnuiie 3HaYeHUH PyHKIUN

B TOUYKE X=8,5 paBHoO...

CocrasiieHa Ta6J'II/II_[a KOHCYHBIX pa3HOCTeﬁZ

Torna npubnmkeHHOe 3Ha4YeHHEe Tpou3BoaHON QyHKuuu f'(X) = H (Ayo +

0
roe t = —
Bapuanr 5
0
y |?%6
0
roe t = —

BapuanT 6
ITo Tabauue 3HaueHui QyHKIUH

B TOYKE X=5,5 paBHO...

CocraBicHa Ta6m/1ua KOHCYHBIX paBHOCTCﬁI

y

2

7

0

1

2t

-1

2t-1

A%y, +..)

A%y, +..)



roe t =

2t —

Torna npubimKeHHOE 3Ha4YeHHE TPou3BoAHON QyHKuuu f'(X) = % (Ayo + 1 A%y, +..)

Xo

B TOUYKE X=3,5 paBHoO...

Kpurtepuu oieHKH BbINOJHEHUs] MPAKTHYECKUX PadOT

«5»-Pabota nomxHa ObITH BBITIOJIHEHA MPABUIHHO U B TToJTHOM 006EMe, 90-100% BBIOTHEHMS.
«4»-PaboTa BBINOIHEHA MPaBUIIbHO, HO UMEIOTCSI HEJIOUETHI, MPOLICHT BhITIOTHEHUs 75-89%.
«3»- PaboTa BBITIOJIHEHA MPABHIIBHO, HO UIMEIOTCS OIIMOKH, MPOIIeHT BbinosHeHus 50-74%.

Iopsinoxk opopmireHus:
PaGora odopmisiercs B OTAETBHOW TETpaad B COOTBETCTBHM C  TpPEOOBAHHIMH,

IIPEBSABISEMBIMU K IPAKTUYECKUM padoTaM.

Pabotbl 1o/mKHBI OBITH HamMCaHbl aKKypaTHO (pa30OpUMBBHIN IOYEPK, OCTAaBJICHUE IOJEH,

3amucaHbl MOJHOCTHIO YCIOBUS 3aIaHUM U T.I1.).

HpI/ICTyrIaTB K BBbIIIOJIHCHHUIO HpaKTquCKOﬁ pa6OTLI CJICAYCT TOJIbKO IIOCIIC HpOpa6OTKI/I

TCOPCTUYCCKOI'O MaTCpuralia Ha 3aHATUAX, 110 MAaTCpHaJlaM KOHCIICKTOB.

3.2. KOHTPOJIBHO-OIIEHOYHBIE MATEPHUAJIBI JIJIs1 9K3AMEHA EH. 03
«MATEMATHUKA»
JK3aMeHaAMOHHBI 0nj1eT Ne 1
1) Ompenenenue Matpuiisl. Cl10)KeHHE, BHIYUTAHHE U YMHOXXCHHUE MATPHIIBI.
2) DieMeHTHI MaTeMaTu4decKoi craTucTuku. Cpeauss apuMeTndecKas MeIuaHa.
3) Pemmuts npuMepsI

a) Beruucnute uHTErpan J. 3 (X il 3) dx
X

X3 —2x% +2x
6) Pemuth cuctemMy ypaBHEHUI MaTpUYHBIM METOJIOM
-5Xx—-4y-6z=11
-3Xx+4y-3z=-5
6Xx—-7y—6z=-16

B) Pemnre ypaBHeHue

x% =y +4/25x* —y°
X

JK3aMeHallMOHHBbIH Ouiter Ne 2
1) HeomnpeneneHHblit HHTETPa U €r0 CBOWCTBA
2) TlpousBoanas. E€ reomerpudeckuii 1 GU3HUSCKHUI CMBICI.

3) Pemmts npumMepsr

5X+2
Breruncnuths HUHTCrpal J.m dX
X"+

Pemnts cucreMy ypaBHEHUN MaTPUYHBIM METOJIOM
9x+5y+8z=15
3x+2y—-52=20
X+4y+6z=-12
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Pemmte ypaBHeHne
(x—y)dx+(x+y)dy=0
JK3aMeHANIMOHHBbIN OmiteT Ne 3
1) TIlpenemn, ero omnpeaeiacHue, 3aMeyaTeIbHbIC TPEICIbI
2) OCHOBHbIE YUCIICHHBIEC METO/IbI. AOCOJIIOTHASI U OTHOCUTENIbHAS TIOIPEITHOCTh
3) Peunts npuMepsI
3x—-4

X2 +4)(x - 2)x
Pemnth cucreMy ypaBHEHUI MaTPUUHBIM METOJIOM

-6y+2z=10

5x+8y—-5z=-11

3x—-6y-3z=0
Pemnre ypaBHenue

(x2 - yz)dx+ xydy =0

dx

Breranciourts HHTErpal I (

JK3aMeHAIlMOHHBIN OmiaeT Ne 4
1) TlpaBuia quddepeHITUPOBAHUS CIOKHON HYHKITHH
2) Heomnpenenennsiii uaTerpai. HTerpupoBaHue MOCPEACTBOM 3aMEHbI IEPEMEHHOM
3) Pewuts npumepsl
Beruncnute uHTErpat J~3X3——22 dx
X* —5X° 46X

Pemnts cucreMy ypaBHEHUI MaTPUYHBIM METOJIOM

Xx-3y+z=4

-9x+2y-4z=4

2X—4y+5z2 =15
Pemnre ypaBHenue
dy x+y
dx x-y

JK3aMeHalMOHHbII Ouiter Ne 5
1) TIpousBoanas obpatHo# dyHKiK. Kommosuims GpyHKIum
2) Heomnpenenennsiii uHTerpai. HTErpupoBaHUeE MO 4aCTIM
3) Pewuts npumMepsl
Bbruncnute uHTETpat IL dx
(x+1)*(x-3)

PemnTh cucreMy ypaBHEHUI MaTPUYHBIM METOJIOM

X—7y—-2z=11

—-5x+8y+5z2=-13

-5x+8y+3z=-7

Pemure ypaBHeHHE

yIn® y+%\/l+ =0
X



IK3aMeHALMOHHBbIN OniieT Ne6
1) UccnenoBanust (yHKIMM MeToAaMu IUPPEPEHIUATBHOIO HMCYUCICHHS (C MOMOIIBIO
IIEpPBON ITPOU3BOIHOMN)
2) JuddepenmpoBanue HesBHBIX QyHKIUI. DOpMYITbI KOMOMHATOPHKH.
3) Peumts npumMepsl
2

x? +4)(x - 2)x
Pemmnth cucremMy ypaBHEHU MATPUUYHBIM METOJIOM
—7X+9y+9z=-1
4y-3z=5
X+6y =16
Pemite ypaBHeHue

(2x—y)dx+(x+y)dy =0

dx

Breranciourts HHTCTpal I (

JK3aMeHalMOHHBbIH Oniiet Ne 7
1) HccnenoBanne (GYHKIUM METOAaMHU TUPPEPCHIUATBHOIO HMCYUCICHUsS (C TOMOIIBIO
BTOPOI MPOU3BOIHON)
2) Cxema NPHUMEHEHUS OIPEICICHHOIO HMHTErpajia K BBIYMCICHHIO PA3JIMYHBIX BEIUYHH.
[Tnomanp miaockon GUrypsl
3) Pewuts npumepsb

Boeruncnuth uHTErpa Im dx

Pemnts cucreMy ypaBHEHUN MaTPUYHBIM METOJIOM

2Xx—-3y+z7=4
4Xx-5y+2z=8
SX—4y+z=7

Pemnre ypaBHenue
3dx(x2 - xy)z x>dy
JK3aMeHaAlMOHHBbIN Oniter Ne 8
1) HeompeneneHHsiit uHTErpai. UHTErpupoBaHNUE TPUTOHOMETPUYCCKUX (DYHKIHI
2) JluckpeTHas ciiyvaiiHasi BeJIMYMHA ¥ 3aKOH €€ pacipe/ie/IeHUs

3) Pemmre npuMeps
Bbrunciuts HHTErpa JQZL dx
2X° —3x-2

PemuTe cucreMy ypaBHEHUI MaTPUYHBIM METOJIOM

TX+2y+3z=15

5x—-3y+2z=15

5x-8y+3z=21
Pemure ypaBHeHHE
(x2 + 2xy)dx +xydy=0

JK3aMeHAMOHHBbIN OmiteT Ne 9

1) Heomnpenenennsiit uaTerpan. MHTErpupoBaHie panuoHaIbHBIX ()yHKIHIA
2) DieMeHTBl MaTEMAaTHYECKON CTaTUCTHKH. | eHepabHas COBOKYITHOCTb, BEIOOPKA
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3) Pemmnte npumepsl
Beruncnute uHTErpat I% dx
X" =X
Pemnts cucreMy ypaBHEHUN MaTPUYHBIM METOJIOM
X+3y—-z=4
2x—-4y+32=3
-Xx-3y+2z=-1

Pemnre ypaBaenue

@+J@%X:My

IKk3aMeHAIMOHHEIN 0njier Ne 10
1) UYwmciaoBble XapaKTEPUCTHKH JAUCKPETHOM CAy4allHOW BeaHUYWHBL [IOHSATHE O 3aKOHE
0O0JIBIINX YKCe
2) OObikHOBeHHOE A depeHIranbHOe YpaBHEHHUE IEPBOTO MOPSIIKA.
3) Pemmre npumMeps

1
BrerauciauTe uHTErpaI dx
P -[ (x2 + 4)x

Penmuts CUCTEMY ypaBHeHI/II‘/'I MAaTpU4IHbIM METOIOM
Xx—-3y+2z=-1
X—-5y+z=-3
S5Xx—-y+4z=9

Pemute YpaBHCHUC

dy

2 =y 4 2x°
dx y

Xy

JK3aMeHAMOHHBbIN Oniter Ne 11
1) PemieHue cucteM JMHEWHBIX ypaBHEHHI MeTo10M ['aycca
2) VYpaBHEeHHUs B MOJTHBIX AU PepeHInanax
3) Pemmre npumMeps

X
Bbruncnute uHTETpat J.# dx
X" —=3X" +2

Pemuts cucreMy ypaBHEHHI MaTpUYHBIM METOJIOM
4x—-3y+22=9
2X+5y—-3z=4
5X+6y—-2z=18

Pemnre ypaBHenue

dy dx

+ =0
xJ1-y2  yJ1-x2

JK3aMeHAMOHHbIN Oniter Ne 12
1) TlomsTHE O cHCTeMe KOOpIMHAT M MX TpeoOpasoBanue. [locTpoenue rpadukoB GyHKIMH
METOIOB MPeoOpa3oBaHUM
2) Perenue cucteM TMHEHHBIX ypaBHeHUIT MeToioM Kpamepa
3) Pemmre npumMeps



2X dx
—x-12)x+1)

Pemnts cucremy ypaBHeHui meronoM Kpamepa

Beraucnuts uHTETpan I( 5
X

X—-2y+3z2=6
2X+3y—4z=16
2X—2y—52=12

Pemnre ypaBaenue
dy
1+Iny)+x—=0
y( y) dx

IK3aMeHAIMOHHBIN OnJier Ne 13
1) Jluneiinbie ypaBHEHHS IIEPBOTO MOPSAIKA M ypaBHEHHS bepHyun
2) DIieMeHTHI MaTeMaTH4ecKoi craTucTku. Cpenssa apupmMeTndeckas, MeadaHa i Moja

Boeruncnuth uHTErpa Im dx
—1)x+

Pemnts cucreMy ypaBHEHUI MaTPUYHBIM METOJIOM

7X+5y+2z2=8
2X—-y-2z=-1
X+5y+z=0

Pemnre ypaBHenue
(1+ e )yzdy =e*dx
9K3aMeHAMOHHBIN Omiaer Ne 14
1) YacrHble npor3BOAHBIC QYHKIMH MHOTHX IIEPEMEHHBIX
2) HeompezeneHHbIi HHTETPa U €0 CBOWCTBA
3) Pemmre npuMeps
X? —3x+2

Bbruncnute uHTETpat I 5 dx
ix +2x+1k

Pemnts cucremy ypaBHeHui meronoM ['aycca

11x+3y—-2z=2
2X+5y-5z2=0
X+y+z2=2

Pemnre ypaBHenue
@:kex)ydyzzexdx
JK3aMeHAUMOHHBIN OnJter Ne 15
1) JuddepenumpoBanne HeSBHBIX QYHKIUH
2) YpaBHEHHUs C Pa3IENAIOMIUMUICS TIEPEMEHHBIMU

3) Pemmre npuMeps

Bbrumciauts HHTETpat J.(L dx

X +1)x - 2)7

Penmmth cucreMy ypaBHEHMI MaTpUUHBIM METOI0M

31



X+2y+z2=4

3x-5y+3z=1

2X+7y—-2=8
Pemure ypaBHeHue
y@+exby—€ﬁx:0

JK3aMeHANMOHHBIN OmiieT Ne 16
1) BerurcieHue onpeacieHHoro uarerpana mo ¢popmysie Herorona Jleiibuuia
2) Juddepentman pynkuuu. [Ipapuna quddepeHiupoBaHus
3) Pemmre npuMeps
X—4

Boruncnuth uHTErpai I—(X - 2)()( - 3) dx
Pemnts cucreMy ypaBHEHUN MaTPUYHBIM METOJIOM

2Xx—-y—-2z=1

3X+2y+z=1

2Xx+3y+3z=0

Pemnre ypaBaenue

J3+y2+xVﬁ—XZQX
dx

9K3aMeHAMOHHBIH OnJieT Ne 17
1) OcHOBHBIE TEOPEMBI O MpeEIax
2) HemnpepbIBHOCTh (DYHKIUH B TOUKE U Ha MPOMEXKYTKe. TOUKH pa3pbiBa
3) Peure npumepbl
Beruucnuth uHTErpa I—XZ 2+ 2 dx
(x+1)*(x-1)
Pemmnts cucremy ypaBHeHui metonoM Kpamepa
SX+8y+z=7
X+2y+3z=1
2x—-3y+2z2=9
Pemnre ypaBHenue
4xdx — 3ydy = 3x*ydy — 3xy?dx
JK3aMeHALMOHHBbIN Oniter Ne 18
1) Ywucnennoe nuddepenuupopanue. Gopmyibl TpHOIMKEHHOTO T dHepeHIIPOBAHUS
2) OmnpexaeneHHBIN HHTETPAN M €r0 CBOWCTBA
3) Pemmre npumMeps

Bbrumciauts HHTETpat J‘ZZ—]-]'W dx
X"+ 11X+

PemnTh cucreMy ypaBHEHUI MaTPUYHBIM METOJIOM

2X+y+z2=7
X+2y+2=38
X+2y+3z=14

Pemure ypaBHeHHE



(e2X +5)dy +yedx=0
JK3aMeHANMOHHBIN OmiieT Ne 19
1) BsluncieHune WIomaaei MIOCKUX (GUIYp ¢ TIOMOIIBIO HHTETpaia
2) JubdepeHnnansHble ypaBHEH s IEPBOTO NOPsAKa. METOIbI HX PEIICHUS
3) Pemute npumepsl

3x* +2x-3

x(x —1)(x +1)

Pemmnth cucremMy ypaBHEHU MATPUUYHBIM METOJIOM
3X-3y+2z=2
4x-5y+2z=1
5X—-6y+4z=3

Pemite ypaBHeHue

6xdx — 6ydy = 3x*ydy — 2xy*dx

IK3aMeHALUOHHBIN oniter Ne 20

Bprurcnute uaTErpan I

1) Jucnepcus ciydaitHoi BenuuuHbl. CpefHee KBaJAPaTUYHOE OTKJIOHCHUH CIy4ailHON
BEJINYUHBI

2) Teopema ClI0XKEHUS BEPOSATHOCTEM

3) Pemmre npuMeps

X2 +2x+7

Boeruncnuth uHTErpa J.(Z—lm dx
X"+ 1A X—

Pemnts cucremy ypaBHeHu# metonoM I'aycca

4x+3y—-2=5
oX+4z=7
2X+Yy+2z2=8
Pemnre ypaBHenue
ylIn y+xy:0
dx

JK3aMeHAMOHHBbIN Oniter Ne 21
1) Yucnennoe nuddepenuupopanue. Popmyibl TPHOIMKEHHOTO T dHepeHIIPOBAHUS
2) JubdepeHunansHbie ypaBHEHHs ¢ Pa3IeISIFOUIMMHUCS TEPEMEHHBIMU

3) Pemure npumepsl
2

Bbruncnuts uHTETpat Im dx
Pemnte cucreMy ypaBHeHMil meToioM ['aycca
3X+2y—-4z=8
2X+4y-5z=11
4x-3y+2z=1

Pemure ypaBHeHHE

V9 + y?dx — ydx = x?ydx

1) Brrunciienne 00beMOB T BpalCHUs C IOMOIIBIO UHTCTPAJIOB

IK3aMEeHALMOHHEBIN OujieT Ne 22

2) TlpaBuna nuddepeHnnpoBanus
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3) Pemmnte npumepsl

Beruncnute uHTErpat J.(L dx

X+1)x - 2)
Pemnts cucreMy ypaBHEHUN MaTPUYHBIM METOJIOM
X-3y+2z=-1
X—5y+z=-3
S5X—-y+4z=9
Pemnre ypaBHenue
xyﬂ =y?+2x°
dx
IK3aMeHAIMOHHBIN OnJieT Ne 23
1) BerurcieHue onpeaeeHHoro Harerpaia mo ¢popmysie Herorona Jlelibnuma
2) HMuddepenrman dpyukuuu. [pasmia quddepeHppoBaHust
3) Pemmre npuMeps
Bpruncnute uHTErpat I% dx
X" =X
Pemnts cucremy ypaBHeHui meronoM ['aycca
4x+3y—-2=5
SX+4z=7
2X+Yy+2z2=8

Pemnre ypaBHenue

3+ Y% +x1-x2 ay
dx

9K3aMeHAIIMOHHBIH OnjteT Ne 24
1) BeruncaeHnE MIOIMAAEH MITOCKUX GUTYD C TOMOIIBIO HHTETPAIOB
2) HenpepsiBHOCTh QYHKIIMK B TOUYKE U Ha IPOMEXYTKe. TOUKH pa3pbiBa
3) Pemmre npuMeps

Bbruncnute uHTETpat I# dx
(x+1)*(x-1)

Pemmnts cucremy ypaBHeHui metoznoM Kpamepa

SX+8y+z=7

X+2y+3z=1

2x—-3y+2z2=9
Pemure ypaBHeHHE
4xdx —3ydy = 3x*ydy — 3xy’dx

JK3aMeHANNOHHBIN OmiieT Ne 25

4) Yucneunoe nuddepeniupoanre. DopMyiisl TpUOIHKEHHOTO TG GEpEHIIMPOBAHUS
5) OmnpeneneHHbIi HHTETPAI U €T0 CBOWCTBA
6) Pemure mpuMepb

Bbrumciauts HHTETpat J‘ZZ—]-]'W dx
X"+ 11X+

Pemmmte cucremy ypaBHEHUI MaTpUUHBIM METOI0M



-6y+2z=10
5x+8y-5z=-11
3x—-6y-3z=0

Pemure ypaBHeHue

x% =y +4/25x% —y°
X

B xomuiekre - 25 OneToB.

K xomruiekTy OMJICTOB MpHIIararoTcs pa3paOOTaHHBIC MPEoJaBaTe/ieM U YTBEP)KICHHBIC Ha
3aceJaHUy [UKJIOBOM KOMUCCHUH OLIEHKH IO JUCLIUILINHE.

Kpurepuu omeHKH:

- OIIEHKa «OTJIMYHO» BBICTABIIAETCS 00YYarOIIEMy, €CIIH OTPaKEHbI B OTBETE BCE BOMPOCHI B
IOJIHOM 00BEME U pellicHa 3a/1a4a,;

- OIICHKA «XOPOIIO», €CIIH OTPAXKCHBI B OTBETE BCE BOIPOCHI, UMCIOTCS HETOUHOCTH U pellicHa
3a/1a4a;

- OIICHKA «Y/IOBJICTBOPUTEILHO», €CIU OTPaKEH B OTBETE TOJBKO OJMH BOIPOC M PEIICHA
3a/1a4a;

- OIICHKA «HEYIOBJICTBOPUTEIBHO» HE B IMOJHOM 00BEME OTpasKEHBI OTBETHI Ha BOIPOCHI U
HE pellieHa 3a1a4a.

3.2.1. Tpe6oBaHusi K MHUHHUMAJBHOMY MAaTepHAILHO-TEXHHYECKOMY 00ecredeHnIo

Peanuzanmss  nmporpammbl  y4eOHOM JTUCHMIUIMHBI TpeOyeT Hamuuus ydeOHOro KkabuHeTa
«MareMaTuKH U CTaTHCTUKNY;

KabGuneT MaTeMaTuKH U CTaTUCTUKU

Pabouee mecto npenonasarens

CTOonpl yYeHHYECKHUe

CTynbps y4YeHHYECKUe

HoytOyx

IIpunTep

Cren/ibl ¥ IUIAKaThl, OTpAXKAIOIUE coiepikaHue padoueil mporpaMMbl yueOHOM TUCIUIUIMHBL

Metoanueckue MaTepraibl M0 y4eOHOW AMCHUILIMHE B COOTBETCTBUU C yUEOHBIM IIAHOM

HNudpopmaunonHoe odecneyeHue peajsn3amum NporpaMmal

OcHoBHBbIE HCTOYHUKU:

1. Hanasu A. A. COopHUK 3a/1a4 110 MaTemMatuke: YuedbHoe nocooue — M.: @opym:MTHOPA-
M., 2021r.

2. [Munosa JI.U. Marematuka(CIIO) — Mocksa: HUL| UH®PA — M.. 2020r.

OcCHOBHBIE 3JIEKTPOHHBIE U31AHUA
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3. bammmakos M. . Anrebpa u Havyana ananm3a, reomerpus. 10 kmace. — M., 2017.

4. bammvakoB M. 1. Matemaruka (6a30BbIii ypoBeHb). 11 kmace. COopHuK 3amad: yued. mocodue.
— M., 2017.
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ypoBHHM). 11 kmacc / mox pen. A. b. XKmwkdenko. — M., 2017.



