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1. ITACITIOPT KOMIUVIEKTA OHEHOYHbBIX CPEJICTB

B pesynprare ocBoeHHs y4eOHOW IUCIHUIUIMHBI «Martemartuka» OoOydJaroImuics TOJDKEH
obmamate mpemycmorpeHHbiMH  DPI'OC  mo cmemumansHocTH  10.02.05  «ObGecneuyenue
UH(POPMALIMOHHON 0€30MacHOCTH AaBTOMATH3UPOBAHHBIX CHUCTEM» CIIEAYIOUIMMH YMEHHSIMH,
3HAHUSAMH, KOTOpBIE (GOPMUPYIOT 00IIMe U TPOPECCHOHATBLHBIE KOMIIETCHIIUSMHU:

V1 BoINosIHATH Onepanuu HaJl MaTPULIAMU U pEIIaTh CUCTEMBI JIMHEWHBIX YpaBHEHU;

V2 BbINOJAHATE Oniepanydy HaJl MHOKECTBAMU;

VY3 I[IpumensaTs MeTo sl AU pepeHnanbHOr0 1 HHTErPAIBHOTO NCUUCIICHUS;

VY4 Pemats nuddepeHnuaibHbie YpaBHECHNUS,

V5 BBINOAHATH Onepauy HaJ KOMIUIEKCHBIMH YHCIIAMU;

VY6 HUcnonp30BaTh MaTEMaTUUECKUI annapaT NPy pEIeHUH IPUKIIAHBIX 3a/1a4;

31 OcHOBBI TMHEHHOH anTreOphl U AaHATUTUYECKON TEOMETPUH;

32 OCHOBHBIE MTOJIOKEHUS TEOPUU MHOKECTB, KJIIACCOB BBIYETOB;

33 OCHOBHBIE YHCIICEHHBIE METO/IbI PEIICHUSI MAaTEeMAaTUUECKUX 3a/1a4;

34 OCcHOBHBIE MOHATHUS U METOBI AU(PHEPEHIINATHFHOTO U HHTETPATIbHOTO UCYUCIICHUS;

35 OCHOBBI TEOPUU KOMILJIEKCHBIX YHCEI;

36 OCHOBBI TEOpUU PSAIOB

OK 01. Beibupats criocoObl pemeHus 3a1ad npopecCuOHaIbHON NesITeTbHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisTh OUCK, aHAJIU3 U MHTEPIPETANIO HHPOPMAILIUH, HEOOXO MO
JUTSI BBITIOJTHEHUS 33724 PO eCCUOHATIbHON NeSTENbHOCTH.

OK 03. IlimannpoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATFHOE U JIMYHOCTHOE
pa3BUTHE.

OK 09. Ucnons3zoBaTh UHGOPMALMOHHBIE TEXHOJOTMH B  MpodheccHOoHATbHON
JESITEIbHOCTH.
DopMmoit  mpomescymounon  ammecmayuu 1O  y4eOHOW  TUCHUIUIMHE  SIBISETCS

au@p¢epeHuMpPpOBAHHBIN 3a4eT

Texkywuit Konmponvs OCBOCHUs OOYUYarOIMIMMHUCS HPOrPaMMHOIO Marepuana y4eOHOH
JUCLUIUIMHBL TPOBOJUTCA C LEJIbI0 OOBEKTHBHOHN OLIGHKM KadyecTBa OCBOEHHUS IPOrpaMMBbl
y4yeOHOH JMCHUIUIMHBI, a TaKXkKe CTUMYJIMpPOBaHHUA Yy4eOHOH paboThl oOydaromuxcs,
MOHMTOPHMHTA PE3YJIbTaTOB OOPa30BAaTEIbHOM NEATENILHOCTH, MOJATOTOBKU K IMPOMEXYTOUHOM
aTTecTallid MW o0ecrneyeHuss MaKCUMalbHOM 3(PQPEKTUBHOCTH Y4eOHO-BOCIUTATENLHOTO

rnpomnecca.



2. PEBYJBTATBHI OCBOEHUS YYEBHOM JAUCHUTIJIINHBI, HOAJEXALIIUE
ITPOBEPKE
2.1. B pe3ynbprare arrecTaiuu Mo y4eOHOW AMCIUILIMHE OCYIIECTBIISCTCS KOMIUICKCHAS
MPOBEPKa CICNYIOMMX YMEHHH | 3HAaHWW, a TakkKe JUHAMUKA (OPMHPOBAHUS OOIIMX
KOMIICTCHITHM

Tabmuna 1
KoHTpoJb 1 o1leHKa pe3yJIbTATOB OCBOEHUS TUCHHUILINHBI
Pe3yabTarnl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
(ocBOeHHBbIE YMeHHSl, YCBOCHHbIE 3HAHUA) pe3yabTaToB 00y4YeHust

Ymenua

Y1 BblonHATe onepauuMyd Haja MaTpulamu U
pelaTh CUCTEMBI JINHENHBIX yPaBHEHUM;

V2 BbINOMHATH ONepany HaJl MHOXKECTBAMY;

V3 Ilpumensats Metoab! AudQepeHnnanbHOro |
MHTErpaJIbHOI0 HCUUCIICHHUS;

Y4 Pemats muddepeHimanbbie ypaBHEHUS;

V5 DBbINoaHATH oOnepauudu Haja KOMIUIEKCHBIMU BeinosHeHNE IPaKTHYECKUX padoT
qHCIaMH; 3ananus as JuddepennupoBannoro 3adera
Y6 Hcnonp3oBarh MaTeMaTHMUECKUW amnmapar Mpu
pELIECHNN IPUKJIAJHBIX 3a7a4;

Y7  llonp30oBaTbCAd  MakeTaMHU  INPUKIIAIHBIX
IIPOrpaMM  JUIsl  pEUICHMs] BEPOSATHOCTHBIX U
CTaTUYECKUX 3a/1a4

3nanusn

31 OcHOBBI JMHEHHOW anredpbl U aHAIUTUYECKON
TE€OMETPHH;

32 OcHOBHBIE TIOJIO)KEHUSI TEOPUU MHOMKECTB,
KJIACCOB BBIYETOB;

33 OCHOBHBIE 4YHCIIEHHBIE METOJBl PELICHUS

MaTeMaTHUYECKUX 3a/ady; YcTHEBIN 3aQ4eT, 3aganus IS
34 OcHoBHbIE MTOHATHUSA 51 MeToibl | JnddepenumpoBanHoro 3auera

Qg depeHInaIbHOro u MHTETPaJIbHOTO

WCYHCIICHUS;

35 OCHOBBI TEOPUH KOMIUIEKCHBIX YHCEIT;
36 OCHOBBI TEOPUH PSJOB




3. OEHKA OCBOEHUSI YYEBHOM JUCHUIIAHBI

3.1.

IIpoBoguTcs

npenoaaBaTrcjicM  Ha

y‘le6HBIX 3aHATHAX,

COIJIaCHO

Texkymmid KOHTPOJIb. 3aJaHUA JJIsl TEKYIEel aTTecTAluu

KaJICHAApHO-

TEMATUYCCKOMY ILIIaHY. (DOpMBI TCKYHICTO KOHTPOJIA BBI6paHBI, uexoass M3 MCTOHHHGCKOﬁ

HGJ’ICCOO6pa3HOCTI/I.

Tabnuua 2

Pacnpeneﬂenne KOHTPOJIBHBIX TOYEK II0 JTUCHUILINHE

JInpakTudyeckne
eIHHHIIBI

IIpoBepsiemble
OK,VY,3

TOYKH)

DopMbI KOHTPOJIA (HAUMEHOBAHHE KOHTPOJIBLHOM

Texkyumas arrecranus

IIpomesxkyTrounas

aTTrecTanus

Tema 1.1. OcHOBBI
nuddepeHIaIbHOTO
WCYHCIICHUS.

V3, 33,34, OK
1-0OK3,0K9

Brinonnenue npakTuyeckoi
pabotel Ne 1. «Beraucnenue
MPOU3BOJHBIX 1-0T0 U
BBICIINX TTOPSIIKOBY

BrInonnenue npakTu4eckoin
paboTer Ne 2
«['eomeTpruecKuil CMBICI
MIPOU3BOJHON»

[TpakTryeckoe 3ansTue Ne
3. IlocTpoenue rpaduxos
GyHKIMHI py moMoIu
IIPOU3BOJHOM.
«HccnenoBanue QpyHKIuit
IIPY TOMOIIY IPOU3BOJIHON
Y IOCTPOEHHUE ICKU30B
rpaduKoB yHKIHID.
VYcTHBIT 3aueT

Tema 1.2. OcHOBBI
HUHTETPAIBHOTO
UCUYUCIICHUS.

V4,33, 34, OK
1-0OK3,0K9

Brinonnenune npakTuyeckoin
pabotsl Ne 4 «Bbruucnenue
HEOIPEIETICHHBIX
MHTETPAJIOBY.
[IpakTuueckoit paboTsr Ne5.
«Bpruucnenue
HEOIpEeIeTICHHBIX
HMHTETPAIIOB METOJIOM
MOJICTAHOBKW)
BrinosnHeHne npakTuyecKoin

paboTsl Ne 6.
«Bpruucnenue
OIpEIETIEHHBIX

MHTETPAJIOBY.

3agaHus I
HuddepennmpoBaHHo

I'0 3a4cTa

Y CTHBIN 3a4eT




Tema 1.3. V4,34, OK2, Beimonuenue
JlubdepeHimanpHbie OK 1-0K 3, [TpakTudeckoit paboter Ne7
ypaBHEHHs OK 9 «Pemmenue
g epeHInaTbHBIX
ypaBHEHU I
Tema 2.1. Marpuusl | V1, V2, 31, 32, Brmonnenue
OK 1 - OK 3, [IpakTruyeckoit paboTsr Ne
OK 9 8. «JleicTBUs Haf
MaTpPULIAMI.
Tema 2.2. Vi, V2, 31, 32, Beimnonnenune
OnpeenuTens 33, OK 1 — OK | Ilpakruueckoii paboTsr Ne
3,0K9 9. «Brluncnenne
ONPEACIIUTENECI.
[IpakTrueckoii paboTbr No
10. «O0parieHue MaTpuI.
Tema 2.3. V1, V2,31, 32, Beinonnenue
Cucremsl suneinbx | OK 1 — OK 3, ITpakTnueckoe 3anarue No
ypaBHEHHUI OK 9 11. «Pemenue cucrem

meronoM Kpamepa»
MpaKTH4eCKOH paboThl Ne
12. «Pemenune cucreM
metogom ["ayccay.
[IpakTuueckoii paboTsI Ne
13. «Pemenue cucrem
JIMHEWHBIX YPABHEHUN B
MaTPUYHOM BUJIEN.
YcTHbIN 3aueT




Tema 4.1 V6, 36, OK 1 —
[TonsTHe OK 3,0K9
(YHKIIMOHATILHOTO U
CTETICHHOTO psijia

IIpaxTrueckoe 3ansatue Ne
14. BoinonHeHue onepanui
HaJl MHOXECTBaMH

ITAJIOHBI BBIITIOJIHEHU S IPAKTUYECKUX PABOT

IlpakTnyeckas padora Ne 1. «BriunciieHne NPOM3BOAHBIX 1-0r0 ¥ BRICIINX MOPSUTIKOB»
no _teme 1.1 OcHoBel 1n(depeHNNANTLHOI0 NCYNCTEHN.
HWHcTpykuus Aas 00y4aonuxca: BHUMAaTeIbHO MPOYUTANTE 33/JaHUS U BBITIOJHHUTE WX B TUCHMEHHOMN
dopme.

ITaJIOHBLI OTBETOB:




3amanme

1.

]

1.C'=0
2. (kx)/ =k

-1
a)#*=3x3‘——+iﬁ;

X

_ sinx

o)y = —

COs” X

g) Vv =(x+1)?- cossx;

2)y = arctg(e**+3);

D)y =x+ix;

- 1
a)y =4x +——+2x;
E
¥+€Jx+3
O)y = ———;
1+ cos3x

.
6)y=(x+2)-e" ;

2y = sin(3x’ +1) + 8x;

CIIPABOYHBI MATEPHAJL. ®OPMY.JIbI TIPOU3BO/IHBIX.

3. (kx+B)/ =k

4, (U+V) =U+V/

5. (U-V) =

U/_v/

6. (UV) =UN+V U
(xUY' = k(U)/

U ulv-v'u
7. (V)/ =

V2

8. (xn) = nxn-1

9.(sinx)/ = cosx

10. (cosx)/
11. (tgx)/ =

= -sinx

1
COSZX

IpaBuna pudpdepeHnnpoBanus.

IIpousso

AHasi CYMMbI 1 Pa3HOCTH.

e)y =Intg(2x+1);

Ky=x arn:s:inx_

e)y =x*-cosTx;

x* )
(x+1)?*

7)y =In - sinx;

u)y = arcsin e*;

12, (ctgx)/ = - 1

sin2X

13.(1 =1

3.(logax)/ o
14.(Inx)/ =1
X

15.(Igx)/ =—L
XLn10

16.(ex) = ex
17.(a%) = a*Ina

18.(arctgx)' = 1
1+x2

19. (arcctgx)/'= - _1

20. (arcsinx)’ = 1
\[—2

1—x

21.(arccosx)/ = - _ 1

—X

Iycte nambl Gynkiuu f(x) u g(x), MPOM3BOIHBIE KOTOPBIX HaM HW3BECTHBI. TOrja MOXKHO HaWTH

MPOU3BOJHYIO CYMMBI M Pa3HOCTHU 3TUX (QYHKLUH:

(f-g)=f'-g’

(f+o)=f'+g’



WUtak, mpou3BoaHas CyMMbl (pa3sHOCTH) ABYX (DYHKIMH paBHAa cymMMe (PasHOCTH) IIPOM3BOJHBIX.
CnaraeMbIx MoxkeT ObITh 6onbine. Hampumep, (f + g + h)Y =f/+ g/ + h/. Crporo rosops, B anrebpe
HE CYIIECTBYeT TOHATHS «BBIYMTaHME». IlosToMy pasHocTh f — (¢ MOXHO Tepenmcarth Kak cymMMy

f+ (—1) - ¢, u TorAa ocTaHeTCS TUIIb O/THA POPMYyITa — HMPON3BOIHAS CYMMBI.
Ipumepswi. Haiitu npousoansie pynkumii: f(X) = X% + sin x; g(x) = x* + 2x% — 3.
Pewenue.

1. ®ynkums f(X) — >10 cymma aByx snemeHTapHbIX (yHKIMH, mostomy: f/(X)=(x%+sinx) =

(x3) + (sin x)! = 2x + COS X;

2. Awnanoru4Ho paccyxaaeM s Gpynkimu g(X). Tombko Tam yke TpH claraeMbiX (C TOYKH 3pPEHHUS

anre6pnl): g/(X) = (x* + 2x2 = 3) = (x* + 2x2 + (-3)) = (x*) + (2x3)/ + (-3) =4+ 4x + 0 =4x - (X2 + 1).

HpOI/I?.BOIlHaﬂ Nnpou3BeaACHUs.

(f.g)/:f/.g+f.g/

d)opMyna HCCJIOKHas1, HO €€ 49acCTo 3a0bIBalOT. U HE TONBKO IIKOJBbHUKH, HO U CTYICHTHI.

PesynbraT — HENnpaBHIILHO PEIICHHBIE 3aJa4H.
Ipumepsni. Haiitu npoussoansie pynkumii: f(X) = X3 - cos X; g(X) = (X2 + 7x —7) - e~
Pemenue.

1. dynkuus f(X) npencrasnser co6oil mpousBeeHUe ABYX >IEMEHTApHBIX (QyHKIMIA, mosromy: f/(X) =

(x3 - cos X)) = (x¥) - cos x + x3 - (cos X)/ = 3x? - cos X + x® - (—sin x) = x? - (3c0s X — x - Sin X)

2.V ¢yHkuun g(X) mepBelli MHOXHTENb CIOXHEH, HO o0Iias cxema OT 3Toro He MeHsercs. OueBHIHO,
NEepBbI MHOXKHTENb (QYHKIUH g(X) TpeACTaBIseT COOOW MHOTOWIEH, W €ro MPOW3BOJHAS — 3TO

npoun3BoJHast CyMMBI. HNmeewm:

g'xX)=(C+7x=7)- e = C+7x=T)Y &+ (C+Tx=T7)- (&)= 2x+7)- e+ (X2+7x—7) &=
X (2x + 7+ X2+ TX=T7)= (X2 +9x) - eX=X(x +9) - X

O6paTI/ITe BHMUMAHUEC, YTO Ha MOCICAHEM MIare IMpOMU3BOJAHAA PACKIAAbIBACTCA Ha MHOXHUTCIN.
<D0pMam>Ho 9TOIr0 ACJIaTb HE HYKHO, OIHAKO OOJIBIIIMHCTBO MMPOU3BOJAHBIX BBIYUCIIAKOTCA HE CaMU
oo Ce6e, a 4TOo0BI HCCIICA0BATh (I)YHKLII/IIO. A 3HA4YUT, AaJiblIC MMPOU3BOJHAA 6yI[€T MMPUPABHUBATLCA
K HYIIO, 6y,I[YT BBISICHATHCA €€ 3HAKKM KW TaK JaJIccC. I[J'IH TAaKOro Jeja Jydme HMMETb BbIPAXKXCHUC,

Pa3JI0KCHHOC Ha MHOXKUTCIIN.
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IIponsBoaHast 4acTHOrO.
[y -frosts
g g°

Ipumepsl. Haiitn ipon3BoHbIe (HYHKIIHIA:
sinx x©

; glx)=—
. g(x) pr

flx)=
Pemenue.
1.B yncnuTene v 3HaAMEHATENe KaXIOH IpOOHM CTOST lieMEHTapHbIE (YHKIMU, TIOATOMY BCE, YTO HaM

HY>KHO — 3TO (popMyJia MPOU3BOJHON HaCTHOTO:

Fe=(

sin;:n:)r (sinx)'-x —sinx-x' xcosx—sinx

x x? x?

- 22\ (xD)'e*—x%(e¥) 2xe* —x%e*
_'x' = —_— = - = =
7= (e (&Y

Ilo Tpagulru, pa3jIoKNUM YUCIIUTECIIb HA MHOXKHUTECIN — 3TO 3HAYUTCIBHO YIIPOCTUT OTBECT:
2xe® —x~e* xe*(2-—x) x(2-—x)

I:E‘T:I: (EI:I: FL

2. IIpou3BoaHas CJIOKHOM PyHKIMH.

g'(x)=

CnoxHast (QyHKIHUS — 3TO He o00s3arenbHO ¢opMmysia UIMHONH B MOJIKWIoMeTpa. Hampumep,
JIOCTaTOYHO B3ATh (QYHKIMIO f(X) = sin X W 3aMEHUTh IIEPEMEHHYIO X, CKaxeMm, Ha x> + In X.
[Momyuurcs f(x) = sin (x? + In X) — 570 u ecTh cnoxkHas GyHKUUA. Y HEe TOKE €CTh IPOU3BOIHAS,
OJTHAKO HAWTH ee M0 MpaBUiIaM, pACCMOTPEHHBIM BhIIe, He oyduTcs. Kak ObITh? B Takux ciydasx
IIOMOTaeT 3aMeHa MepeMeHHON 1 (popMyia TPOU3BOIHON CIOXKHOW (HYHKITUH: fix)y="Ff'ty - t/,

ecJI X 3aMeHsieTcs Ha t(X).

Kak mpaBuno, c nmoHnmanueM 53Toil  dopmyisl geno oOcrouT —eme  Oonee  MeYaibHO,
4YeM C NMpOU3BOJHON 4acTHOro. Ilostomy ee Toxe iydire OOBSICHUTH Ha KOHKPETHBIX IpUMepax,

C MOIPOOHBIM OMUCAHUEM KAK0TO IIIara.
Ipumepnl. Haiitu npoussoausie Gpynxmmii: f{x) = e *3; g(X) = sin (x2 + In x)
Pemenne.

1.3ameTnM, uyTO eciau B QyHKuuM f(x) BMecTo BblpakeHHs 2X + 3 OyAeT HpOCTO X, TO IOIYYHTCS
snementapHas Qynkuus f(x) = e*. [TosTomy genaem 3ameny: nyctb 2x + 3 = t, f(x) = f(t) = e'. Mwmem
IIPOU3BOHYIO CIOKHOM (ynkmuu mo gopmyste: f/(x) = f/(t) -t/ = () -t/ =¢€" -t A Tenepp —

BHUMaHue! BeimonHsem oOpaTHyto 3ameny: t = 2x + 3. [omyaum:

f'x)=et-t’=e**3.- (2x+3) =e**3-2=2 "3

11



2.Teneps pasbepemcs c pynkuueii g(X). OueBupHo, Hajgo 3aMeHHTh X2+ InXx =t Hmeem: g/(X)=
g/(ty-t'=  (sinty-t'=  cost-t/Obpatnas  3amena: t=x?>+Inx. Torna: g'(x) =

cos (X2 +1Inx) - (X2 + In xX)' = cos (x?> + In X) - (2x + 1/X).

Takum 00pa3oMm, BBIUMCICHHWE TPOW3BOJHOW CBOAUTCS K M30aBIEHHIO OT 3TUX CaMBIX IITPUXOB
M0 TpaBWJIaM, PACCMOTPEHHBIM BhIle. B KadecTBe MOCIeNHEro mpuMepa BepHEMCS K IPOM3BOIHOM

CTCIICHU C pallMOHAJIBHBIM IIOKa3aTCIIEM
(Xn)/ =n- Xn—l

HemHorwue 3Har0T, 4TO B pOJIM N BIIOJIHE MOKET BBICTYNATh ApoOHOE ymcno. Hampumep, KopeHs — 3T
X%%. A 4ro0, ecnm 1moa KOpHEM Oy[eT CTOSATh 4TO-HUOYAb HaBopoueHHOe? CHOBa MONYYMTCS CIOKHAs

(byHKLUS — TaKue KOHCTPYKLMH JIFOOST AaBaTh Ha KOHTPOJIBHBIX paboTax M SK3aMeHax.

Hpumepsl. Haiitn nmpon3BogHy0 QyHKITHH:

Flx) =x?+8x—7
Pemenne. [l Havama TmiepenuIieM KOPEHb B BHAE CTETNCHH C PallMOHAIBHBIM  ITOKA3aTelleM:
f(x) = (x> + 8x — 7)°°. Temepp menaem 3aMeHy: IycThX>+8x—7=t. Haxoaum HpPOM3BOIHYIO
o popmyne: F/(x) =f/(t) -t/ = () -t/=05-t% -t/

Jlenaem oOpaTHyIO 3aMeHY: t = X? + 8x — 7. Umeem:

IIpakTHyeckas 1a No2 «I"eoMeTPHYECKHA CMBICT MIPDOU3BOIHOI)

no teme 1.1. OcnoBel AuddrepeHINATLHOIO MCYHCTEHNS.

HNHcTpykuus st odyyaomuxcsi: BHuMaTe/JbHO npoYuTaiiTe 3aJaHUsA U BBINOJIHUTE UX B
NUCbMEHHOH (hopMme.
3ananue.
1.CocTaBuTh ypaBHEHHUE KacaTeIbHOM:
y=x2 -4x, Xo = 2.
v = 2 —
2. CocraBuTh ypaBHEHUE HOpMAIH: ¥ = X~ — 6X, Xo = 0.
3.Kakoii yroin: octpblif nim Tynoi o0pasyer C MOJIOKUTEIbHBIM HAIPAaBICHUEM OCH X KacaTelbHas K

1 .
rpaduky QyHKIHK y = X + _ B TOUYKE C aOCIIUCCOM Xo = 2.
X

ITaJOHLI OTBETOB:

1. 'eomeTpuyecKkuii CMBICJ MPOU3BOTHONM.

12



3HavYeHHe NMPOM3BOAHON B TOYKe Xo PABHO YIVIOBOMY K03(Q(HIHEHTy KacaTeJlbHOH K rpauky
}r.h

£ Y

’,//D X

f’(}«{n] =tga =0

F'[}{D) =tga=0

fix, ) =tga< O

¢ynkuuuy =f(X) B dT0li TOuke: K = Y/(Xo).
Y

Flm+hr)

Flm)

Puc. 1

BunuwM, uto ans mo0six aByx Touek A u B rpadmka dhyHKImm:
10+ o) = f(x0) = tg v, rae oy, - yroa HakioHa cexymeit AB.
Ax

Takum 00pa3oM, pa3sHOCTHOE OTHOILIEHHWE PpaBHO YrioBoMy Ko3h¢dunuenty cexymeid. Ecmnm
3aukcupoBaTh TOYKYy A M JBMraTh 110 HaNpaBlIeHUIO K Hel Touky B, To AX Heorpanuuenno
yMeHbIIaeTcs U npudmmkaercs k 0, a cexymast 4B npubmimkaercs K kacatensHo AC. CregoBaTenbHO,

npezieN pa3HOCTHOTO OTHOIICHUS paBeH yIIIOBOMY K03 (HUIIMEHTY KacaTeIbHOU B Touke A.

Orcioma crnenayer: 3HayeHMe NPOU3BOAHOH (QYHKIUM B TOYKEe €CTh YIJIOBOi KOI(PUIIHEHT

KacaTeJbHOH K rpa¢guky 3T0H (PyHKIMHU B ITOH TOUKE.

13



CnpaBo4HbIil MaTepua.
I'eomeTpnyecknii cMbICJ HPON3BOIHOM.
K = tga = f'(Xo)

YpaBHeHMe KacaTeJabHOM
y-Yo=F'(X0)(X-Xo)

YpaBHeHne HopMaJIHn

Y-Yo=- - (X-Xo)
'(x0)

YcnoBus:
MapaJuIeTFHOCTH TIPSIMBIX: K1 = Ko MEPIEHIUKYIAPHOCTH

MIPSAMBIX: K1Ko = -1

Ipumep 1. Ha nmapaGone y = x? - 2x — 8 HaiiTu Touky M, B KOTOpOIi KacaTelbHas K Hell mapajulelbHa

npsimoii 4x +y + 4 =0.
Pemenne. OnpenennM yriioBoi KOdQQHUIMEHT KacaTelbHOU K mapadoie
y=x2-2x-8:k=y'=(x?-2x-8)'=2x - 2.

Haiinem yrioBoit koaddurment npsmoit 4x +y +4 = 0: y = -4x — 4, k = -4, KacaresnpHas kK mapabose u
JaHHAs TpsAMasi, 0 YCJIOBHIO, mapasuiensHbl. CleoBaTeNbHO, UX YIIIOBBIE KOX(PGHUIMEHTHl paBHbI, T.C.
2x - 2 = -4; x = -1 — aGcumcca Touku kacanusi. OpIUHATY TOYKH KacaHUsi M BBIYHCINM M3 YpaBHEHHUS

JAHHOM Tapaboel y = x°—2x — 8, 10 ecth y(-1) = (-1)?— 2(-1) — 8 = -5, M(-1;-5).
OtBet: M(-1;-5).

Ipumep 2. CocTaBuTh ypaBHEHHE KacaTeabHON K rpaduKy QyHKIMH Y=X+€ %, mapauiensHol mpsaMoii Y

= -X.

Pemenne. YriioBoii K03 UIIMEHT KacaTeIbHON paBEeH 3HAYCHHUIO MTPOU3BOIHON B TOUKE KacaHUs Xo. Tak
KaK KacaTelbHas MapajulelibHa MpSMOW Y = -X, 3HAuuT yriioBod koddduimeHnt paseH —1.Takum

obpasom, f'(Xo) =-1.
Haitném npoussoanyio ¢pynkiuu: f =1 —2e
I[IpupoBHseM Mpou3BoaHyo K -1: 1 — 22 =-1

2¢ =2

e>x=1

14



x=0
VpaBHeHHe KacaTenbHoi: y = y(Xo) + Y/(X0)(X — Xo)
VpaBHeHue kacatenbHoi: y =1-1(x-0) = 1-x
OTtBet: Y = 1-X.

Ipumep 3. s napabonsl y = x2 — 4X HanucaTh ypaBHEHHE KacaTeIbHOM B TOYKE ¢ aOCIUCCOM, PaBHON

1.
Pemenne. YpaBHeHUe KacaTelbHON UMeeT BUA Y = Y(Xo) + Y/ (Xo)(X — Xo).
1.Haiiném npoussoanyio GpyHkuuu: y = 2x — 4
2. Haiiném 3nauenne npousBoaHoil B Touke Xo = 1: y/(1) =2-1-4=-2
3. Haiiném 3nauenne ¢pynximm B Touke Xo = 1: y(1)=1-4=-3
4. TloacTaBuM MOJTyYeHHBIE YMCia B POPMYITY KacaTelbHOM:
y=-3+(2)(x-1)
y=-3-2x+2
y=-2x-1

OTBeT: ypaBHEHHE KacaTeIbHON uMeeT Bua  y = -2x — 1

IlpakTHyeckas T, «M BAHU HKIUN IPU IOMOIIY NPON3BOIHOM U IOCT HU

Ie

I NKOB MVHKIINI»

mo Teme 1.1. «OcHoBrl 1nd)depeHNNATLHOI0 HCYNCTECHUD).

I/IHCprKHHﬂ IS oﬁyqammnxca: BaumarensHO npquTaﬁTe 3aJ]aHUS ¥ BBIIOJIHUTE UX B MHMCHMCHHOM

dopme.
3anaua.
Ne 3ananue: [loctpouts rpaduku Ne 3apanue: [loctpouTs rpaduku
BapuaH byHKIHH BAPUAHT GyHKIMIA
Ta a
1 x3 2 x?
YT S

15



3 y = 4 _ X
x?—4 Y= xr=1

5 xt+1 6 y = ~

= 2
y 3 xc+1

7 _ x3 8 = *
YTeTI (x —2)?

9 o ox? 10 8
Yoe 1 R
11 y=__ 12 y=x2+
2—x3 X

13 _2x2+3x—5 14 y= ~
Y= ——z X2 —1
15 X+ x? 16 2x — 1
T -1 Y=

17 _x2—4 18 X2
Y= w0 T
19 _ox 20 X7+ 38
Y= xrF3 N cEY)

21 ES 22 %
Yr T YT ET

23 2x2—1 24 o 4x
y= x4' y_x2+4
25 _x3 26 _ 8x—2x?
YE =12 YT w2

27 2x — 1 28 o x?
Y=Txz Y= xr—37
29 x3+1 30 X3 — 4
Y= Yy=")2

16




ITaJIOHBI OTBETOB:

IMpumep: Ioctpouts rpaduk Gynxmun y = X3 —6X? +9x—3.

1. ®ynkums onpeneneHa Ha Beeil ynciioBoii npsamoit, T.e. D(y) =R .

2. JlanHast yHKIUS HE SIBISICTCS HA YETHOMN, HU HEYCTHOM.

3. Haiinem Touky mepeceuenus rpaduka ¢ ocbto Oy: nonaras X = 0 ,monyuum y = —3. Touku
nepeceuenus rpaduka c ocbto OX B JaHHOM CiIydae HAUTH 3aTPyIHUTEIBHO.

4. OueBUAHO, 4TO rpaduK PYHKIIMK HE UMEET aCUMIITOT.

5. Haiinem npousBoanyo: y' = 3x? —12x+9

3x2-12x+9=0

x=lux=3

B nmpomexyTkax —o < X <l m3 <X <oy >0, T.e. pyHKIHUSA BO3pacTaeT,

a B mpomexyTke 1< X < 3y <0, T.e. pynkums yosiBaer. [Ipu nepexoxe

gepe3 TOUKY X =1 Mpon3BOHAsI MEHSET 3HAK C IUTI0Ca Ha MUHYC, a TIPH TIepexo/1e
4yepe3 TOUKy X = 3 — ¢ MHHYycCa Ha IUTIOC. 3HAYHT, Ymax = Y(1) =1,

Ymin = y(3) =-3.

6. Haiinem BTOpyfo mpomsBoHyt0: ' = 6X—12; 6Xx-12=0, X =2 .Touka

X =2 nenut obnacTth onpeeneHus GyHKIMN Ha JIBa IPOMEXYTKA —00 < X < 2 1

2 <X <+ .BmnepBom u3 aux Yy’ <0, aBoBTOpoM Y'' >0, T.c. B

MIPOMEXKYTKE —00 < X < 2 KpHBas BBIIYKJIa BBEPX, a B IPOMENKYTKE 2 < X < +00
BBINYKJIa BHU3. TakuM 00pa3oMm, mosrydaeM Touky rnepernta(2;—1) .

7. Ucrionb3yst oy4eHHbIE TaHHbBIE, CTPOUM MCKOMBIN rpaduk.

w (11

©:3)

THBIH 3a4yeT 1o Teme 1.1 HOBBI 1N HIMAJBHOIO HCUYNCICHUS
HucTrpyknus 1Jist 00y4aronmuxcs:
BrimonHenue 3aganus: 3ayeT MPOBOAUTCS B paMKax y4eOHOro 3aHsATHs. Kaxaplii CTy/IeHT OTBeYaeT Ha
1 Bompoc no BeIOOpY npenoaasarens. C rmepedyHeM BOIPOCOB CTYIEHTHI 03HAKOMJICHBI 3apaHee. Bpems

OTBETa 3 MUHYTHI.

Bomnpocel k ycTHOMY 3a4eTy:
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T'eomeTpuueckuii CMbICT TPOU3BOIHOM;

CymMa Mpou3BOIHBIX;

OcHoBHEBIE TeopeMbl THPPEPEHINATEHOTO HCUUCTICHUS.
OrmpeneneHne IpONU3BOTHOM.

[TpousBoaHas ClNOXHON QyHKITUH.

Bropas npousBoaHas GyHKIHM.

N o ok~ w0 bdh P

Huddepennnan GpyHKIHM.

9TaI0HBI OTBETOB: NPUBCACHLI B YuebnoM nocoOuw mo JUCIUIITTUHE «MaremaTukay»

IIpakTHyeckast padora Ne 4. « Berunciienne HeonpenaeaTeHHbIX HHTETPATOB)

no teme 1.2. OCHOBBI HHTErpajJJbHOr0 UCYMUCJICHUS.

HNucTpyknust ajs1 o0yqyaomuxcsi: BHUIMaTeTbHO IPOYUTANTE 3aJaHUS U BBITIOJTHUTE UX B MUCHMEHHON

dopme.
3anauva 1.
4 3 4 2 1
1.f4(x? — x + 3) dx 5.f(§x3—£_}x2+5)dx 9. [ (x3 — 23 + x2) dx
2./2(3x — 1)2dx
— 2 4(x2 — 2
. fx3+3x 2, N 6. 3(2x2 — 1)2 dx 10.f x*(x2 — 1)2 dx
' x 2x3+5x2+ 4 5x3 + 6x2 —x
dx e 11. ) ———d
af 7.f Sx dx S ox X
x? _dx_ 3dx_
8.[% — 12.f4§/y2
ITaJIOHbI OTBETOB:
CrnpaBo4HBIil MaTepHal.
1. ) Xndx = £+c 11. 1__ dx = arcsinx+c
f * n+1 fVl—XZ
F X
2. [1dx = Inx +C 12. [ 19 dx = In|f(x)|+c
X f(x)

3.J(kex + b) dx = Un(kx + b) +¢ 13.fekde=£ekX+c

x k
4. [axdx = 2_+c
Ina 14. [ sinkx dx = — 1 coskx+cC
K

5. exdx = ex +¢C
15. [ coskxdx = isinkx+c

6. [ sinxdx = —cosx+C
: 1 dx =1
7. [ cosxdx = sinx+c 16. fxz_,_az dx =larctgs+c

8. [_1_dx = —ctgx+c 17. [ __1_dx = arcsinx+c
sinZx VaZ—x? a

9. f_1_dx=tgx+c 18.f dx =1 In|atx|+c

1
COs“X aZ—x2 2a a—x

18



10. [ ﬁdx = arctgx+C

1.BbruuciieHne HeonpeaeJéHHbBIX HHTErPAJIOB.
Ipumepsl. Haittu unTerpans:

1.f(3x%+4x —6) dx=x3+2x> - 6x + C

Z_J(sz Y 1 5\| :4-_[5x3+2x—3
| &

(2 5) Ne
X +6x— ldx 7+ x4+ ldx 2x dx
)

Pemenue.

If3x +6X — 1\ldx J‘ 2dx+J‘6xdx—j‘ldx:
2 5

3 2 3
23 | xedx+6 | xax— 2 dx:§X—+6X——Ex+C:X—+3x2—5+C-
2 5 23 2 5 2 5

3. | + o+ ldx = (2X3+x‘+5x )dx=

J‘( 1 5 P
Wi o ) i
|3X2 X" X X X*1
B ) X2y _p s, +C=6 —————+C"
:ZIxﬁdx+Ix‘dx+5j dx_2%+j+5j I 4x x
4

4. [MpeaBapuTeIbHO YUCIUTEND TOJBIHTETPATEHON (DYHKIIUH MTOWIEHHO pa3/ielliM Ha 3HAMEHATEb,

3aTeM MOoCJeJ0BaTeIbHO MPUMEHUM (HOPMYJIBL:

ISX3+2X 3dX—I|/§X 1 - 3 ﬁdx:gjlxidx+'|.xzdx—3j‘xazdx:
Ix o 2xdx) 2

N

? X 3
5 X 3% o @43 o
25 1 23 i
5. ( _ 5) J. -3+ X2 5 .
\/ o
| e ldx=-5 x dx=-5_3,71+C=-5_9+C=09y2 +C
341 _
2dx= 7 H
6. 20 :2"')(3 2X +C=EX +C= 4 +C;
Jax/x 3 3-2341 3-% _3Jx
3
s [ 1dx— Ldx=3X" Lo Fx+C;
J 40+1 4
IlpakTHueckas T 05 «BpIun HUC HCOII HHbLIX UHTCI B MCT MII TAHOBKI
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10 TEME 1,2= ((g!QHQBbI HHTCIPDAJTHLHOIO UCUMCICHUSI .

20



I/IHCprKHI/Iﬂ IJIA oﬁyqalonmxcn: BaumarensHO HpO'{HTaﬁTe 3alaHUs U BBIIIOJTHUTEC UX B MUCEMEHHOMI
dopme.
3aganme:
1. _[cos 5xdx 7.f(2x — 5)*dx
8./(3x4+ 8)*x3dx

2.[(3x+2)5dx fﬂ
Y (a3-2)t
3.f(2x5 + 1)7 xtdx 103f3JEZ;:?52dx

x dx 11, [ 32dx
(x% +1)*

4. f (2—-3x3)°
5./ +/(Bx+1)3d&

6f 3x2dx
(1 -2x3)°

ITaJIOHBI OTBETOB:

MeTox HOACTAHOBKH.
Besikass  ¢opMmynia UHTETpUPOBAaHUS COXpaHSET BHJ TMPH IOJCTAHOBKE BMECTO HE3aBHCUMOMN

nepeMeHHOM J1t000# tuddepeHunpyeMoil GyHKIIUU OT HEE, T. €. €CIH _[ f(X)dx =FX)+C, toun

J. f(udu=FUu)+C,rae u= (p(X) — mobast auddepeHnupyeMast GyHKIHSA OT X.
D10 npaBWwiIoO O4YeHb BaxkHO. OCHOBHas TabIlMI[a WHTETPAJOB B CHIIy 3TOrO MpaBHJa OKa3bIBACTCS
CIIPABEJIMBOM HE3aBUCUMO OT TOTO, SBISETCS JIM TEPEMEHHAs MHTErPUPOBAHUS HE3aBHCHMOM

MEpeMEHHOM Miu Jirobol auddepeniupyemoii Gpynkiuei e€. [lokaxkem Ha mpuMepax Kak MMOJIb30BaThCs

3TUM METOJIOM.

IIpumepsr:

L _le_g |_g| 9t =5tgt+C =519 +C
cos? t 5

) t=-7x I } | ‘[
2.) 7 = ldx = —7dx|= J ¢ S TJag- Feic-_Fen,c
dx=-% v
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t=x+1 2 (x+1)*
3| (x+1) dx= _ |tudt=—+c=""" 4C
,[( P04 ax 12 12
4 t=2-X
'J‘cos(Z—x)dx =|dt = —dx|= J‘cos(— dt)=—J-costdt =sint+C = -sin(2-x)+C
dx = —dt
t=3x+2 2 5
N N PV P Y R LSO Y CR ol () e
Y3x+2 ot J&Rt 3 32 2
=3
2 = 2 2
6. | e* 2xdx = = |e'dt=e'+C=¢e* +C
dt = 2xdx
7. §2X+3!dX _t:X2+3X+1 _ g_ + = (2+ + )+
Int C Inx 3x 1 C
J X +3x+1  [dt = (2x+3)dx t
X t=x+1 Lt? )
8. | /X +Tdx = |dt = 2xdx|= ﬁﬂ:ljt%dt:+C=—(x2+l)\/Y?¢I+C
v xdx =4 2 2 23 3
Ipakrnyeckas 1a Ne6 «Briuuciienne on HHBIX HHTEr B

1o Teme 1.2. «OCHOBBI MHTEIPAJTLHOIO HCYMCIACHUS).

HNucTpyknust AJis1 o0y4yaomuxcsi: BHUIMaTeTbHO IPOYUTANTE 3a]JaHUS U BHITIOJTHUTE UX B MUCHMEHHON

dopme.

3aganmue:

Brruncnuts HUHTCIrpalibl HCNOCPCACTBCHHBIM

HUHTCTPUPOBAHUCM:

2
dx
I~
1

1

J(x3 +2x—3)dx

0
3

[(3x2 +
-2

N IR

[ (cos x

NN

Brruucnuts HUHTCTpalibl HCNOCPCACTBCHHBIM

HUHTCTPUPOBAHUCM:

2
[ ex dx
1

J(x3 —3x2+2)dx
-1
3

f(x2 — 16x + 3) dx

6x —2)dx
1
T
4
— sinx) dx J cosx dx
i
T4
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MeTo10M 3aMeHBI IEPEMEHHOMN

3
[3V3x—1dx

dx
I =1

2vZ
x dx

V{S\/B?Tl—

ITaJIOHBI OTBETOB:

CaoiicTBa Ol'lpe)le.]'léHHOFO HHTErpaJjia.

1.0mpeneneHHbli  HMHTErpajd OT ajredpanyeckoit

anreOpanveckoin CyMMe OTpeeICHHBIX

J(£.00 25, 00)dx = [ £, ()dx 2 [ 1, (x)a.

MeTo10M 3aMEHBI IEPEMEHHOMN

5

[V(2x—1)3dx
-2

1
[(2x3 + 1)* x2dx
0

5
f dx
5 3m
32x dx

(x2 +1)°
1

CyMMBI KOHEYHOTO 4ucia (yHKOUHA paBeH

WHTETpasioB oT claraeMbIX (G yHKIMIA:

2. I1locTOSIHHBINM MHO>KHUTEIIb MO>KHO BEIHOCHUTD 32 3HAK OIIPEACIICHHOI'O UHTCTpaJia:

}kf (X)dx = kjb f (x)dx

3.Ilpu nepecTaHOBKE IPEACIIOB HWHTETPUPOBAHUS OIPEACIICHHBIA MHTErpajl MEHSET 3HaK Ha

IIPOTHUBOITIOJIOKHBIN:

} f (x)dx = —E f (xX)dx

4.OnpeneneHHBIA HHTErpajl ¢ OAMHAKOBBIMHE MIPEACIaMU PaBEH HYIIIO:



[ f(x)dx=0
5.0Tpe30K HHTETPUPOBAHUS MOKHO pa30WBaTh HA YaCTH:

J £ 00dx =] f ()dx-+] f ()dx

Jlnst BBIYMCIICHUS ONPENICNICHHOTO MHTerpania ot GpyHkuuu f(X), B TOM ciydae eciau MOXHO HailTh

COOTBETCTBYIOIIYIO NepBOOOpa3HYIO F(x), CILy KUT ¢dopmyna Heiotona-Jleiitbuuna:
b b

[ f )dx =F(x)| = F(b)— F(a)

T.€. ONpEeETICHHbIM UHTErpall paBeH pa3HOCTU 3HAUCHUI MepBOOOPa3HOM NPU BEPXHEM U HIKHEM

IIpesesIax UHTErPUPOBaHUS.

HpHMepBI: Borunciantno OnpeacJI€HHbIC HHTErPaJIbI.

1.[(3x* +1)dx = (x*+ x)|0= 0-(-1-1) =2

_£3dx 2
—  =3In Xx=3(IIn2—In1)=3In2
2.{ v | =3( )

A 2dt k3 T
3. | ——=2tgt| =2(tg — —tg0) =2
-C[coszt gl (94 90)

THELI 3a4eT 1o Teme 1.2, OCHOBEI HHTEIPAJILHOIO HCYMCICHMS
HucTpykuus 1t 00y4al0mmxcsi:

Brimonnenue 3apanus: 3adeT NPOBOIUTCA B paMKax ydeOHOro 3aHsaTHs. Kaxaplil CTyAeHT oTBeyaeT Ha
1 Bompoc 1o BbIOOpPY mpenonaBareis. C mepeuyHeM BOIIPOCOB CTYAEHTHI O3HAKOMJICHBI 3apaHee. Bpems
OTBETA 3 MUHYTBHL.
Bomnpocekl k ycTHOMY 3a4eTy:
1. HeonpeneneHHbIi HHTETPAT;
2. Mero HENOCPEACTBEHHOTO MHTEIPUPOBAHUS;
3. Meron 3aMeHBI IEpEMEHHBIX.
4. CBoiicTBa HEONpeIEIEHHOTO HHTETpaa.
5. ®opmyna Herotona-Jleiibnuna;

6. CBoiicTBa OIPE/IEICHHOr0 MHTETPaa,;

ITaI0HBI OTBETOB: MNPUBCACHBI B YuebHoM mocoOuw mo JAUCIUIITINHE «MaremaTuka
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IIpakTnyeckas padora Ne7 «Penienue Iu HIINAJTBbHDBIX ABHEHWID

3aganune: Pemuth nuddepennmanbHbie ypaBHeHNS.

Axdx —3ydy =3x* ydy — 2xy*dx .

2x+/1= 3 dx+y-dy=0.

6xdx — 6 ydy = 2x" ydy —3xy’dx.

x-(l+y3)+y-y'-[l+.r3)=0_

J3+y -dx—y-dy=x"-y-dy.

()-‘I -|—Jc-y3]-|—(.rj —yvxj)-y'=0_

I Y T U VR N

(eh +?)vdy+y-eh ~dx =0,

9. 6xdx—6ydy=3x"ydy—2xy dx.
10. y'=e"".
11. y(4+e¢')dy—e'dx=0.

12. J4-x"-y"+x° +x=0.

ITaJIOHLI OTBETOB:

OnpeﬂeneHI/Ie 1. I[I/I(i)(bepeHL[I/IaHBHLIM YpaBHCHUEM C PA3ACJICHHBIMU IMCPEMCHHBIMU HA3BIBACTCSA

ypaBuenue Buza: p (y)dy = q (x)dx ,

B KOTOPOM JIEBASI YaCTh 3aBUCHUT TOJIBKO OT OJTHOM NEPEMEHHOM, a

mpaBasi — TOJILKO OT APYTOH.

Pemarorcs nuddepeHnuanbabie ypaBHEHHs C pa3/IelIeHHBIMU TIEPEMEHHBIMU WHTETPUPOBAHUEM 00X
qacTeu:

[p(y)dy=lqx)dx (2.2.)

31ech o UHTErpalaMu IOHUMAKOTCS COOTBETCTBYIOIUE [1€PBOOOPa3HbIE.
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[Ipumep 1 Haiitu pemenue auddepeHIraibHOro ypaBHeHUS
dy—dx=0

Pemenue: Ilepenecem cnaraemoe

13 JIEBOW YaCTH B NIPABYI0, NOIy4YHUM AuddepeHnanbHoe ypaBHEHHUE:
dy =dx,

KOTOpOE SBJSIETCA YPAaBHEHUEM C Pa3/IeJICHHBIMU [TEPEMEHHBIMU.
WuTterpupys 00e yacTu nmocjaeIHero ypaBHeHus1, 0yaeM UMeTh

[dy=]dx,y=x+C

HpaKTI/I‘lQQKaﬂ paiiggTa A.”& ((BQﬁQTBHﬂ HAA MATPDUIIAMM

HNHcrpykuus niis odyuarwmuxcs: BHUMaTeTbHO NPOYUTANTE 3a1aHUS U BBIIIOJHUTE UX B MUCbMEHHOU

dopme.
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3amgaua.

BrinoaeBE geficTERA HAX mmnﬁﬁnm, HaliTH MaTpEOY K.

BapuauTsI:

1) K=34B-2CD,

1 2 0 13 6 -7 4 3 2 -1 3 0
A=|-1 -3 4 |-g=|2 0 -1 -3[-C=|-2 0°D=(U 2 3 5]:
2 5 -6 02 4 5) 1 4
2) K=44B+6CD,

1 3 -2 520 -2
4 3 2 -1 30
A=_20,B:0235?C‘:D—5 4 .D=|1 0 3 -3
1 4 3 0 -2 24 6 -7
3) K=24B-4CD,
2 3 -4 0 ° : 2 -3 4 o4
A=[4G 515}3=0 3 {:':[631}1}:{:2—1
I 4 -3 -15 2
23 0
4) K=44B+6CD,
f_: 3124 0 Loz 102 4-2
4=| 2=B=[D135_4]=C=213=D=2 1 -3 5 0
- 240 34 0 1 2
6 0 0 21
5) K =548 +2CD,
1 -2 2 3D31C13—G5D1_50_1
A=|-3 0 4|-p={1 2 0 11|-~7 12 0 4 1
2 4 5 012 -1} 12
6) K=54B - 2CD
1 2 0 1 3 6 -7 1 3 -2 520 -2
A=|-1 -3 4 [-B=|2 0 -1 -3|-c=lo -5 4|-D=l1 0 3 -3
2 5 -6 02 4 5 3 0 =2 2 4 6 -7
7) K=44B-3CD,
3 -2 -1
31 -2
[23-49} 0 1 4 [2 1—4]
A= . B- C-= D=lo0 5 5
1 -2 6 1 2 5 3 -2 4 3
1 0
2 1 4

8) K=34B—4CD.

ITaJOHLI OTBETOB:
1.TIpousBeeHueM MaTPUIBl A Ha YKCIIO A Ha3bIBaeTCs Marpuia B = AA, 3ieMeHTbl KOTOPOM MOJTy4EHbI

YMHOXKEHHEM: Bjj = Aaij,
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1 0 9 2 0 18
Mpumep: A=(8 —9 3), 2A=(16 —18 6)
4 6 -2 8 12 —4

2. Cymmoii nByx matpuil A u B omuHakoBoro pasmepa mxn naspiBaetcst matpuma C = A + B, anemeHTsI
KOTOPOI TOJTYYarOTCS CIOXKCHHEM:

[pumep: A = (1 _4) ,B=( 3 _7), cienoBatebHO A+B = ( 4 -1
3 8 -23 5 —-20 13

3.PazHocTh ABYX MaTpHIl AuB OOMWHAKOBOI'O pasMepa OmnpeACIsACTCA UYCPE3 ONCpallUr CIOXKCHHA U

)

ymHOXeHus Ha yrcio: C = A + (-1)B.

[pumep: A = (1 _4),]3 = ( 3 _7), cienoBarensHo C = (_2 3
3 8 -23 5 26 3

4. YMHOXXEHHUE MaTpHIbl A Ha MaTpuIly B BO3MOKHO, KOT/Ia YHCIIO CTOJIOIOB ITEPBOM PaBHO YHCITY CTPOK

).

BTOPOH (MaTpHIbI COTTIACOBAHBI).
[IpousBenenuem matpuil AB HazsiBaeTcst MmaTpuna C, 1u1st KOTOPOK:
Cij=air"bijr..... .+ @inbnj

Ipumep: 1.A = (1 2),Bz(2 _3).HaﬁTHA-BHB-A.
5 0 4 1
_1 2,2 -3,_ ,2+8 —-3+2,_,10 -1
AB=G G 197 Gogo —1540° = Go —18
1 4 3 5 2 1
A«sB=112 1 5]l=|4 3 2
3 2 1 2 1 6
1#5+4%4+3%2 1+2+4%3+3%1 1x1+4%2+3%5
=|2+5+1*x4+5*%2 2%x2+1*3+0%1 2*«14+1%x24+5%5] =
35 +2%4+1%2 243+2%34+1%1 3x142%24+1%5
27 17 24
=124 12 29
25 13 12
5 2 1 1 4 3
B=A=|4 3 2|2 1 5] =
2 1 6 3 2 1

Dl +2+24+1%2 h+ed+3%x1+1%2 Hx34+2x5+1
=41 +3+«24+2+3 4+44+2%x14+2%2 4+x34+35+2
21+ 1+24+05%3 2%x44+1%x14+5%=2 2x34+1«5+0=%1

%1
# 1

11 24 26
= |16 23 29
19 19 16
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IpakTuyeckas padora No 9

« i « »
HNHceTpykuus Aas8 odydaonuxcsa: BHUMaTeTsHO MPOYNTANTE 33a/JaHUS U BEITIOJHHUTE WX B TUCHMEHHOM
dopme.
3anaua. Betuucnums onpedenumenu:

1) BEIYMCIuTh onpeienuTeN BTOPOro mopsijaKa

52 i
Da=| —ki 2+ ke e 3)a=| 905 ki~ 645
itk 5 3-k2 6 (0,53 4z

2) BBIUnCIuTh ONpeeuTeNId TPEThETO HopsIKa

-1 3k1 2 3k1 4 -5 1 -2 kik:
DA= |2 8 k| A= |8 Tk,—2 —2| 3)A= 3 ki 5]
1 1 2 2 -1 8 2k 5
3k 4 )
3) s matpunsl ( 8 7k, —2 —2) BRIUUCIHUTb Az3; A1,1; M31; M2
2 -1 8
4) Pemmts ypaBHeHHe|_21 * ékl §| + k> - |3 2 | = |L€1l 5 (1) |
1 1 2 - T
Bapuanm k1 k2 Bapuanm k1 k2
1 3 -2 16 4 -1
2 4 1 17 5 1
3 3 -4 18 2 0
4 2 1 19 -2 1
5 3 -3 20 2 -2
6 1 5 21 0 7
7 -2 3 22 -1 4
8 6 -2 23 -3 3
9 -6 1 24 -4 1
10 -5 1 25 0 8
11 -2 4 26 4 -2
12 1 3 27 -1 3
13 -3 2 28 2 -3
14 -4 -1 29 -2 5
15 -1 5 30 -5 -1
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ITAJOHLI OTBETOB:

Omnpenenenue.OnpenenureieM TPETHETO TOPSAKA, COCTABICHHBIM W3 qrcen

al;bl;cl;az;bz;cz;ag;bgcg Ha3bIBAETCS YUCII0, ONPEAEIAEMOE PABEHCTBOM:

a b b, ¢ a, c a b
a b c|l=a 2 2 2 2 2
2 2 2 1 _bl TG b

3 C3 as G as B3
as by c;

YUToObI BEIYUCITUTE OTMPEIACITUTEIH BTOPOTO MOPSIAKA, HEOOXOIUMO M3 TPOU3BEIACHUS JICMEHTOB TIIaBHOM

JAnaroHajii BbIUYCCThb ITPOU3BCACHUC MOOOYHOH JUaroHaiu.

CymiecTByIOT emié ps/ MpaBul JUIsl BEIUKMCICHUS ONpeeIUTeNel TpeThero nopsiika, HalpuMep BOT 3TO:
KaXIblii YJIEH OIpeIeIUTeNsl TPEThEero MOpsIKa MNpeACTaBiIseT coO0OW MNpow3BeleHHE TPEX ero
9JIEMEHTOB, B3SITHIX IO OJHOMY M3 KaKJIOH CTPOKH M KaKAOTO CToJOIa. DTH MPOU3BEACHUS OepyTes C
ONpeNeNEHHBIMY 3HAKAMM: CO 3HAKOM IUIKOC — TPH WIEHA, COCTOSIIME U3 AIEMEHTOB ITIABHOW IHaroHaIn
U U3 DIEMEHTOB, PACIOJOXCHHBIX B BEpIIMHAX PAaBHOOCAPEHHBIX TPEYTONBHUKOB C OCHOBaHHSIMH,
napajuielibHbIMUA TJIaBHOM auaroHanu (puc 1); co 3HAKOM MHHYC — TPU UICHA, Pacloj0KCHHbIC

aHAJIOTHYHBIM 00pa30M OTHOCHUTENBHO MMOOOYHOM TuaroHanu (puc 2).

+ pmc'] — pWC.2
32 2 -5-8 1-8 -
[Mpumep: Boruucnuts onpenenurens: A = :: ;5 ; =3 1 -2 41 +2 49 |=

3(-5+16)- 2(1+32)+2(2+20)=33-66+44=11

IlpaxTuyeckasn padora Nl
«Q0paienye MATPUID 10 TeMe 2.2 «OnpenenuTean

HucTpykuus 1Jis odyyawmuxcsa: BEIMaTeIbHO TPOYUTANTE 3a1aHNUS M BEITIOJHUTE WX B MUCHMEHHOM

dopme.

3agaya. Haiftu maTpuisl, oOpaTHBIE TaHHBIM:
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1 2 -3 1 -3 0 5 3 1 -8 3 0
1.(3 2 —4) 2(10 2 7) 3.(1 -3 -2) 4(-5 9 0)
2 -1 0 10 7 8 -5 2 1 —2 15 0

ITaJIOHLI OTBETOB:

1 3 2
C=414 11
1 2 3

BbluicnAeM onpeaenuTens no U3BectTHoi dopmyne v nonyyaem B = —18.

MaTpuua obpaTtvMa, 3HAUMT, MOXHO HalTKM 0DpaTHY el MaTpuly.

1 4 1
Ct=143 1 2
2 1 3

3aMEeHAEM Kax bl 3NeMeHT TPaHCMNOHUPOBAHHOW MaTpuLbl ero anre6pamueCKMM AOMNONHEHUEM.

" i B 12
1— (1) Ay = 1)1 31:3 2=
4= (1) g = (1P} 2= (9-4)= 5
- 2 3
L= (- kg =(-h) il =8-2=1
3 — (-1 Ay = (1P || 3l =-(12-1) =11
l
11
1— (-1)%2. Agy = (-1)* 5 a—d—i=1
2 — (1) . Agy = 1)5-é ‘;: (1-8)="7
9 (<1 Agy = (-1 |5 Y =g-1=7
1 2
11
1 — (-1)**2. Aga = 1)5.3 | =-(2-8)=1
3— (-1)*3 . Ags = ( 1)"-; 11:1 12=-11
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adj(A) = 11 1
7 1 11
1 5 1 L 2 L
~ 1 - 3 18 15
ST O U T
7 1 11 18 T 15

« .
HucTpykuus ans oOy4yaromuxcsi: BrimonHeHue 3agaHus: 3adeT MPOBOIUTCA B paMKax ydeOHOTO
3aHsITHA. Kakaplid cTyneHT oTBedaeT Ha 1 Bompoc mo BeIOOpY mperonaBatens. C mepedyHeM BOIPOCOB
CTYZACHTHI O3HAaKOMJICHBI 3apaHee. Bpems orBeTa 3 MUHYTHI.
Bonipocsl 17151 yCTHOTO OTBeTA:
1.Onpenenurens MaTpULbL;
2. Panr matpuipr;
3. CBoiicTBa onpeaenuTes.
4. O6partHast MaTpHIIa.
5. CrnoxeHue MaTpHuir;
6. YMHOXEHHUE MAaTPHUILIbl HA YUCJIO;
7. CBOMCTBO aCCOIIMAaTHBHOCTH.
8. CpoiicTBa onpeaeauTes.
9. Ompenenurenu

10. IIpasuio Capproca.
11. MuHOp 3JIeMEHTa MaTPUILIBL..

12. AnreOpanyeckoe JOMOTHEHNE

OTaJIoHBl OTBETOB: TMpPHBEACHH B Y4YeOHOM TMOCOOMH IO AMCHUIUIMHE «DJEMEHThI BBICIICH

MaTCMaTHKN»

IlpakTuyeckas padora Ne 1] «Pemenue cucrem Meroaom I'aycca»

mo TemMe 2.3. « CUCTEMBL JMHEHHBIX BHEHHI

HucTpykuus 1 odyyawmuxcsa: BEIMaTenbHO IPOYUTANTE 3a1aHUS M BBITIOJHUTE WX B MMUCHbMEHHOM

dopme.
3anaua. Pemuth cucrembl metogom 'aycca.
2x+y+3z=7 2x—y+2z=3
D{2x+3y+z=1 2){x+y+2z=-4
3x+2y+z=6 4x+y+4z=-3
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3x—y+z=12
H{x+2y+4z=6
S5x+y+2z=3

3x—-2y+4z=12
5){3x+4y—-2z=6
2x—y—z=-9
4x+y—3z=9
N{x+y—z=-2
8x+3y—6z=12
2x+ 3y +4z =12
9){7x — 5y +z=-33
4x +z = -7

3x—2y+4z=21
1){3x+4y—2z=9
2x—-y—z=10
dx+y+4z=19
13) {2x -1y +2z=11
x+y+2z=8
2x—y+2z=8
15){x+y+2z=11
dx+y+4z =122
2x—y—3z=0
17) Bx+4y+2z=1
x+5y+z=-3
3x+y+z=-4
19) {—3x + 5y + 6z = 36
x—4y—2z=-19
3x—-y+z=9
2){5x+y+2z=11
x+2y+4z=19

ITaJIOHBLI OTBETOB:

2x—y+3z=—-4
H{x+3y—-z=11
xX—2y+2z=-7

8x+3—-6z=—-4
6){f x+ty—z=2
4x+y—3z=-5

2x+ 3y +4z =33
8){ 7x—-5y=24
4x + 11z =39
x+4y—-—z=6
10){ 5y+4z=-20
3x =2y +5z=-22
3x—2y—5z=5
12) {2x + 3y — 4z =12
x—2y+3z=-1
2x—y+2z=0
1) {4x+y+4z=6
x+y+2z=4

2x—y—3z=-9
16) {x+5y+2z =20
3x +4y+2z=15

—3x+5y+6z=-8
18){ 3x+y+z=-4
x—4y—2z=-9
3x—-y+z=-11
200{5x+y+2z=28
x+2y+4z=16
2x+3y+3z=4
22){2x+y+3z=0
3x+2y+z=1

1.IToxgBepraem npeobpa3oBaHUAM PACIIUPEHHYIO MATPULLy CUCTEMBI:

1 2 5% (1
1 -1 32 |~|0

3 -6 =125 0 -1z

1 2 55
~| 0 =3 =211
o 0 -5

Takum 00pazoM, IPUXOIUM K CIEAYIOIIeH CUCTeMe YpaBHEHH:
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—dx; =18
OJTa cucTeMa UMeeT CAUHCTBCHHOS PCIICHUC!

2.CocTaBisieM CUCTEMY JIMHEWHBIX YPaBHCHUM:

x  +y +z=150
0,6x—0,3y-0,1z=284
0,3y-01z=6,2

YMHO)XaeM BTOpPOE M TpeThe ypaBHeHHs Ha 10, moyiydaeM SKBHUBAJICHTHYIO CHUCTEMY JIMHCHHBIX

YPAaBHEHUI:
x +y +z=130
bx —3y —z=284
iy —z=62

CocTtaBnsgeM pacHIMpEeHHYIO0 MaTPUILy CUCTEMBI:

11 1[50
& =3 -1|284
0 3 =162

Buumanue, npsmoit xon. IlyTém cioxxenus (B HalIeM ciiydae - BBIMUTAHUSI) OHON CTPOKH, YMHOXKEHHOM

Ha yHuclo (TpUMEHSeM JBa pa3a) C paACHIMPEHHONH MaTpHIed CHCTEMBI MPOHCXOIAT CIEAYIOIINe

peoOpa3oBaHus:
1 1150 150
& =3 1264 |~ =T-616 |~
0 =162 1| 62
1 1150 1 1
0 % 7R~ 0 % T |616
0 3 -1|62 0 =10-430
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IIpsimoii xox 3aBepmwics. [lomyumny pacmupeHHYI MaTpHIly TpanelnueBUAHON ¢opmbl. [Ipumensem
oOpatHbIil x0a. Haxoaum penieHue ¢ koHia. Buaum, uro z = 43. 13 BToporo ypaBHeHus: HaxoauM Y =35,

X=72.

HNHceTpykuus Aas o0yqaonmuxcsa: BHUMaTeTsHO MPOYNTANTE 33a/JaHUS U BBIIIOJIHATE WX B TUCHMEHHOM

dbopwme.

3anaua: Pemuts cuctemsl MetogoM Kpamepa.

3x+}r+z=—=} 31—}?+E=—11

13{—3x + 3y + 6z = 36 1}]5x+_}-‘+23=8

x—4y — 2z = —19 x+ 2y +4z =16

3x—y+z=19 2x + 3y +3z =4

Njxr+y+2z=11 4}]Ex+}?+33=ﬂ

x + 2y + 4z =19 3x+2y+=z=1
2x + 3y +z =12 x—2y+3z=14
N2x +y+3z=16 6)i2x + 3y —4z =16
3x +2y+z=28 3x —2y —D0z= -8

3xr —4y —2z =11
Ty dx—y—z=

2x+y+2z=8

x+ 2y +4z =16

3x —y +z =12
11}]

3x —y+z=-11
m]

x+2y+4z=6
ox +y+2z=3

x + 3y —bBz=-15
8y 3x+y+4z=13
dx =3y +z =209

2x + 3y + 4z =12
ID}]

Jx — oy +z =-33

4x +z =7

2x —y +3z=—4
11}Lx+3}-‘—z =11
-2y + 2z =-7

ITaJIOHLI OTBETOB:

1

[Z%‘ci%yyt%zzidd
a +

2x b2y+c22=d2

l s 3 3 3
a, b, ¢ d b ¢
Aa =|a, b, ¢, Ax=1|d, b, ¢,
a; b, c3 ds b, c3
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a, d, ¢ a, b, d,
Ay =la, d, ¢, Az=la, b, d,
a; d, ¢ a; b, d;
Ax & m
TN YT A = A
7x—3y+5z =32
Sx+2y+z=11
2x—y+32=14
7 _35 32 _35
A=[5 5 1 =43 Ar=11 5 1/=32
2_13 14 _13
7305 7 _332
Ay=15 11 1=-43, Az=5 o 11
2 14 2 114
86 A 43
x_f=_=2)='n>_f1z=£22&ﬂ
A 43 A 43 A 43
Otset: (2;-1; 3).
IIpakTHyeckas 1a Ne 13 «Pelieayue CUCTEM JHHEHHEBIX BHEHUNM B MATDUYHOM BHIE)

1m0 Teme 2.3. «CrucreMEbI JUHENHEIX BHEHUI»

HNucTpyknust AJis1 o0ydyaomuxcsi: BHUIMaTeTbHO IPOYUTANTE 3a]JaHUS U BBITIOJTHUTE UX B MUCHMEHHON
dopme.

ITaJl0HbI OTBETOB:

3anmaga 1.

Ilpeocmasumo cucmemy 6 MAMPUYHOM 8UOE U PEULUMb:

Xx+y+z=3
{2x+4y—-5z=1
—3x+4y—-—2z=0

1 1 1 X 3
A=(2 4 -5),X=0),B= ()
-3 4 -1 z 0
A*X=B
X=A"1%B
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11 1 1 1
|Al=12 4 -5[|2 4]/=-4+15+8+12+20+2=53
-3 4 -1 -3 4

A1 =16 A1, =17 Ai3=20
A21 =5 Azz =2 A23 = -7
A31 = —9 A32 = 7 A33 = 2

16 5 -9
A=17 2 7)
20 =7 2
16 5 -9 1 1 1
A-l*A:S_;*(U 2 7)x(2 4 -5)=
20 =7 2 -3 4 -1
53 0 0 100
=5_13*(o 53 0)=(0 1 0)=E
0 0 53 0 0 1
16 5 -9 3 53 1
Al«B=_1x (17 2 7)x(1)= Lx(53)=(1)
2027 2 o ® 53 1

Ortser: (1;1;1)

Y CTHRII 3a4eT o Teme 2.3

MCTEMBI JJUHEHHEBIX BHEHUM

HNHcTpykuusd aJs o0ydaommxes:
Brmonnenue 3aganus: 3adeT MpOBOAUTCS B paMKax yueOHOro 3aHsATHs. Kaxnaplil CTyJeHT OTBeyaeT Ha
1 Bompoc mo BeIOOpY mpenoaaBarens. C mepeyHeM BOMPOCOB CTYJIEHTHI 03HAKOMIICHBI 3apaHee. Bpems
oTBeTa 6 MUHYT.

1. ®opmynsr Kpamepa;

2. Meton "aycca.

3. MaTpu4HbIi CIIOCO0 pEIIeHuUs! CHCTEM JIMHEHHBIX ypaBHEHHM.

OTaJIoHBl OTBETOB: TMpPHBEACHH B Y4eOHOM TMOCOOMHM IO AMCHUIUIMHE «DJEMEHThI BBICIICH

MATEMATHUKN»
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IIpakTnyeckas padorTa

014 «BpInoJHenn

nepanmii Haa MHokecTBAMI» 110 TeMe 4.1 «Ilonatn

GYHKINOHAJRHOIO M CTCIICHHOIO DANAY,

HNHceTpykuus Aas8 odyqaonuxcsa: BHUMaTensHO MPOYNTANTE 3a1aHUS U BBITIOJHHATE WX B TUCHMEHHOM

YTBEpXKACHHUE:

3JIEMEHTOB?
a)na;
0)Her;

B)B JIFOOOM MHOXKECTBE HE
MeHee 1 pieMeHTa;

T') B JF00OOM MHOXKECTBE HE

dopme.
Ne 3ananue 1 papuaHT 2 BapHAHT
n/n
1. Bribepure BepHOE Uro Takoe MHOXXECTBO? [Ipu nepeceyeHn IBYX MHOMKECTB
YTBEpKICHUE! II0JIy94aeM TPETbE MHOKECTBO, KOTOPOE
a) TOCTOBEpHOE 3HAHUE,
COOTBETCTBHE KOTOPOT'O
O00BEKTUBHBIM SIBIICHUSIM U a)BCErla COCTOMT U3 OJHOTO 3JIEMEHTA;
IIpeaMeTaM OKPY’KaroIIero
MHpa IIOATBEPKACHO 0)MOXKET COCTOSATH U3 OJTHOTO
TIPaKTUKOH; 3JIEMEHTA;
0) HayKa o 3aKOHax 1 popmax B)BCETa HE COACPKUT JIEMEHTOB;
MIPaBUIBHOTO MBIIIICHUS;
I')UHOTZIAa HE COAEPKUT DIIEMEHTHI.
B)0OBETMHEHNE HEKOTOPBIX
00BEKTOB HMJIH MTPEMETOB B
€/IMHYI0 COBOKYITHOCTb I10
KaKHM-JIHOO OOLINM CBOWCTBAM
WJIH 3aKOHaM.
1. Bribepute BepHOE Ecnu Bce anemeHTh MHOXKECTBAa | MHOXeCTBa OBIBAIOT:
YTBEP)KICHUE! A BXOIAT B MHOXeCTBO B, TO
MOJXXHO CKa3aThb, 4TO : a) 6€CKOHeqHI>Ie;
a) A — oOpa3 MHOXecTBa B; 6)KOHEUHBIE;
0) A — noaMHO)kecTBO B; B) IIyCTOE;
B) B —ipooGpas muOXKecTBA A; | )equnnuHoe.
r) B — moamHOMXeCTBO A.
1. Bribepure BepHOE CymecTByeT MHOXKECTBO 0e3 [Ipu 0603HaYEHNN MHOXKECTB

HCTIONB3YIOT:
a)TOJIEKO KPYTJIbIe CKOOKM;
0)TONBKO PUTYpHBIE CKOOKH;

B)UHOTJIa KPYTJIbie, HHOT/1a (DUTYPHEIE,
HO TOJILKO OJIMH BUJI CKOOOK;

T)MHOT/IA KPYTJible, HHOTa (QUTYpHBIE,
HMHOTJa OJHOBPEMEHHO 00a BH/1a
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Oosee 1 aneMenTa.

CKOOOK.

YKaxurte paBHbIE
MHOJKECTBA!

a) {2;4;2;5},{2;4;5},
6) {10},{-10},
B) {10;35},{10;-35},

r) {60;80},{80;60}.

a) 150;9},{9;504,
0) {11},{-11},
B) {0;35},{0;-35},

r){8:4;8;5},{8;5;4}.

OnpenenuTs, Kakoe 13
MHOKECTB SIBJISICTCS
MOIMHOKECTBOM
MHOJKECTBa A:

A={10;20;30;40;50;60}

a) {10;20;30;40;50;60;70},
6) {10},

B) {10;35},

r) {60;80}.

A={5;15;25;35;45;55;65}
a) {55},

0) {5;25;50%,

B) {25;55;75},

r) {5;70}.

Kakoe u3 MHOXECTB
omnpenensieT

A UB:

A={1;2;3;4;5} B={3;4;5;6;7}
a) {3;4;5},

6) {1,2;3;4;5},

B) {1,2;3;4,5,6;7},

r) {1;7}.

A={2:4;6;8;10}B={8;10;12;14}
a) {8;10;12;14},

6) {8;10},

B) {2;4,6;8},

r) {2;4,6;8;10;12;14}.

Kakoe u3 MHOXeECTB
omnpeeNseT

A NB:

A={1;3; 57,9} B={1;2;3;4}
a) {1;3;5,7},

6) {1,2;3;4,5;7;9},

B) {1;3},

r) {1}.

A={2:4; 6;8;10} B={2;4:8;9}
a) {2;4,; 6,8;10},

0) {2:4;89},

B) {2;4:8},

r) {2}.

O xaKkoii onepanuu HaJ
MHOKECTBaMU HJIET peYb
B 3aJa4e:

a) O0beuHEHHE
MHOXECTB

0) Ilepecedcnue
MHOKECTB

Ha Tapenke nexano 13
nepcukoB. Boa B3su1 7
nepcukoB. CKOJIBKO MEPCUKOB
OCTaJIOCh Ha Tapeike?

Jetn mepBoro kiacca «A» H3rOTOBHIN
Ha npa3aHukK 15 hoHapukoB, netu
nepsoro «b» 20 honapuxos. A
YYEHUKHU NIepBOro «B» m3roToBuinu
CTOJBKO (POHAPUKOB, CKOIBKO YICHUKH
1 «A» u 1»b» BMecTe. CkosbKO
(hOHAPHUKOB M3TOTOBHIIM YYCHUKH |
«B» xiacca?
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B) Pa3HOCTH MHOECTB
r) Homonnenue
MHO>KECTBa
1. Kakoe n3 MHOXECTB A={2:4; 6;8;10},B={2;4.8;9} A={1; 3; 5;7;9}, B={1;2;3;4}
ompenenser A\ B
a) {2;4; 68,10}, a) {1;3;5,7},
6) {2:4;8,9}, 6) {1,2;3;4,5;7,9},
B) {2:4;8}, B) {5;7:9},
r) {6;10}. r) {1,;3}.
1. YKaxxure mycTble a) MHOXKECTBO IIEJIBIX KOPHEH a) MHOXXECTBO LIEJIBIX KOPHEH
MHOXeCTBa CpeiH ypaBHeHuss X - 9=0; ypaBHeHus X + 16=0;
CIIEIyIOIIHX:
0) MHOXKECTBO II€JIBIX KOpHEH 0) MHOXKECTBO II€JIBIX KOpHEH
ypaBaeHuss X + 9=0; ypaBHeHus X -16=0;
B) MHOKECTBO HaTypaJIbHBIX B) MHOXECTBO JICHCTBHTEIILHBIX
YHCeN ,MCHBIINX 1; 8
KOpHei ypaBHeHUs X =0
I') MHOXECTBO JICHCTBUTEIBHBIX
1 I')MHOXECTBO HATypaJIbHBIX YHCEI
KOpHei ypaBHeHus X =0 ,MEHBIINX 2,
1. VYKakuTe Bce 3J€MEHThI {x0R: e 3x=0} {xOR: P 5x=0}
MHO’KECTBa: ’ ’
1. 3apaiire muoxectBo B | {x 0 R :gx+82 0} {xO R ;ax—7=z 0}
BUJIE HEKOTOPOTO
MHTEpBaja YuCI0OBOM
OpsIMOiA:

ITaJOHBLI OTBETOB:

[lycts nanbl aBa mHOkecTBa A u B. Ilepeceuenuem (mpousBeneHueM) MHOXeCTB A u B Ha3biBaeTcs
MHOXECTBO, COCTOSIIIEE W3 BCEX JIIEMEHTOB, NPUHAUICKANINX OJHOBPEMEHHO M MHOXECTBY A, H
MHOkecTBY B. O603Hauarot nepeceuenre MHOkecTB A N B. AN B = {x|x € A ux € B}. Ananoruuso
ompeJiesIeTcs NepecedeHre JI00ro yrcia MHOXKECTB.

IIpumepsl

1 A= {2n|n € N} — mMHOXecTBO ymcen, nemsmmxcs Ha 2, B = {3n | n € N} — mHOxecTBO uncen,
nensmuxes Ha 3, torma A N B = {6n | n € N} — MHOKecTBO uncen, aenamuxcs Ha 6 2 A — oTpe3ok [0;

5], B— orpesok [2; 7], rorna A N B — otpe3ok [2; 5].
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O0BbennHeHUEM ABYX MHOXKECTB A U B HazbIBaeTCsi MHOXECTBO, COCTOSIIEE U3 BCEX DIIEMEHTOB,
MIPUHAICKAIIHNX XOTs ObI OTHOMY M3 MHOKecTB A i B. O603HauaoT o0bennaenne Maoxkects A U B.
ITpumepst

1.A={1;2;3;4,6;12}, B={1; 2;3;6;9; 18}, Torma AU B ={1; 2;3; 4, 6; 9; 12; 18}.
2. A=10; 7], B=[3; 10], rorna A U B =[0; 10].

3. A= {6k | k € Z} — uucna, kpatusie 6, B= {6k +2 |k € Z} —

YHCIIa, JAaloNIKe Py JesieHnd Ha 6 octatok 2, C = {6k +4 |k € Z} —

4KcIIa, JAIoIKe IPH JeJICHUH Ha 6 0CTaToK 4.

[lepeuncinuM HEKOTOPHIC AMTEMEHTBI 3TUX MHOXKECTB:
A={...,-6;0;6;12;...},B={...,4;2; 8, 14; ...},

C={...,-2;4;10; 16; ...}.

Ouesuano, uto A U B U C = {2k | kK € Z} — MHOXeCTBO YETHBIX

YHCEl.

Pa3HocThI0 MHOXKECTB A 1 B Ha3kIBaeTCS MHOXKECTBO, COCTOSIIEE

13 BCEX AJIEMEHTOB, MHOYKECTBA A, He MMPUHAIISKAIINX MHOXKECTBY B.

O6o03nauaroT pasnocth MHOKecTB A\ B. A\B = {x | x E Aux & B}.

1 A=[-2;0),B=[-1;3). Torna A\B =[-2;-1),aB\ A =[0; 3).
2A={2m-1|meZ},B={4n+1|n€e”Z}.
A={.:;-3,-1,1,3;...},B={..;-3;1,5;9; ...},

A\B={...;-1;3;7; ...},

A\B={4k-1|ke Z}.

3.2. KOHTPO/IbHO-0LIEHOYHbIE MaTepPUaJbI
15l TPOMEKYTOYHOM aTTeCTAIIUM 10 JUCHHUIIHHE

KoHTpo/Ib 1 oOlleHKAa 0CBOEHHS Y4eOHOM M CIUTLIMHbI
B MpoOIlecce MPOMEeKYTOYHOH ATTECTAMM:

Ne n/m [IpoBepsiembie pe3yabTaThl Homepa tecToBbIX BOPOCOB
Y1-V7
1 31-36 1-110
OK 1-0OK5,0K9,0K9

TectoBbpie 3anannsa k_1uddepeHUNPOBAHHOMY 3a9ETY:
Tema 1.1. OcHoBbI AU depeHIHATHHOTO UCYHCIEHUSA
1.Ilpexen oTHowmeHUs npupamieHus QyHKIMH B TOUYKE X K MPHUPALICHHUIO apryMeHTa, KOTJa IocienHee
CTPEMUTCS K HYJIO Ha3bIBACTCH. ..
a) TPOU3BOJIHOW (QYHKIINU
0) HeompeIeTIeHHBIM HHTErPaIoM

B) mpenesioM GyHKIUH
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r) nepBooOpa3HOit
2.Eciim MarepuanbpHasi TOYKa JBIKETCS 110 3akoHy S(t), To mepBasi MpoW3BOAHAS OT MYTH IO BPEMEHH
€CTb. ..
a) yrinoBoi K03 UIHEHT
0) YCKOpEHHUE IBHKCHHUS
B) CKOPOCTb B IaHHBIII MOMEHT BpEeMEHHU
I') HET BEPHOTO OTBETa
3.I'eomeTpHUUYECKHI CMBICII IPOU3BOJAHOM COCTOUT B TOM, 4TO ...
a) OHa paBHa npeneny GyHKIHN
0) oHa paBHa BCeTa HYIIO
B) OHa paBHA yII0BOMY KO3 PHUIMEHTY KacaTeIbHON
T') OHa pPaBHA MAaKCUMAJIBLHOMY 3HAUEHUIO ()yHKITHH
4. TudpdepenunpoBanue — 3T0. ..
a) BBIUKCJICHHE TIpeiena
0) BeIYMCIICHUE IPUpaIIeHUs QYHKINU
B) HaXOXKJEHHUE MMPOU3BOAHON OT NaHHOW (HYHKITHH

I') COCTaBJICHUE YPAaBHEHHS HOPMaIU

sin x
2 q

5.0T1a popmyia BeIpaxaet X
X—0

a) MepBBIM 3aMevaTeNbHbIN pees;
0) epBoOOPa3HYIO
B) YIJI0BO# KO3 (PHIIMEHT KacaTeIbHON
') MAKCUMAJIBHOMY 3HAYEHUIO (DyHKITHH
6. YpaBHEHHE KacaTeIbHON K JAHHOW JIUHUM B TOUKe M UMeeT BUA. ..
a) y-Yo=y'(x)(x-Xo)
6) Y= Y/(x)(x-xo)
B) y-Yo=X-Xo
r) y=y*x
7.1Ipon3BoHAs TIOCTOSIHHOW BEIMYMHBI PaBHA. . .
a) eIUHUIIS
0) caMo¥f TOCTOSTHHOM
B) HE CyIIECTBYET
T') HYJIO
8.1Ipu BRIYHCIICHUH ITPOU3BOIHON MMOCTOSIHHBIM MHOKUTENb MOXHO. . .
a) BO3BOAUTH B KBAPaT
0) BBIHOCHUTH 3a 3HAK TIPOM3BOTHOM

B) HE IPUHUMATh BO BHUMaHHE
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T) IPUHATH 32 HYJb

9. YckopeHue NpsIMOJIMHEITHOTO JABUXKEHUS PaBHO. ..
a) CKOPOCTH OT IYTH 110 BPEMEHHU
0) mepBoii NPOU3BOAHOM OT MYTH IO BPEMEHHU
B) BTOPOI1 MPOM3BOTHOM OT IIyTH MO0 BPEMEHHU
T) HyJIIO

10. @yHKIUS BO3pACTAET HA 33AHHOM IIPOMEKYTKE, ECIIH. ..
a) mepBasi MPOU3BOIHAS [TOJIOKHUTENbHA
0) BTOpast MPOM3BOIHAS TTOJIOKUTEIbHA
B) TIepBas MPOM3BOIHAS OTPHIIATEIbHA

T) IIepBast MPOMU3BOIHAS PaBHA HYJITIO

15. Haiiaure npou3Boanyto GyHKIMH Y=X +COSX.

a) y'=3x% —sin x 0) y'=x3—sin x B) y'=3x% + sin x r) Y=x3In3 + sin x
16. Haiiure mpou3BoAHY0 GYHKIMH Y=2X — Sin X.

a) y'= x> —cos x6) Y=x?—sin X B)y=2-cos X  1)Yy=1+cos X

17. Haiinmute npou3BoaHy0 GyHKIUHU y=2%+ 1.

X

a)y=2*-In2 6)y=x.21 B) Y= n2 r)y=x-2¢1 +1
18. Haiinzure npoussoanyro GpyHkuuu y= -* + 3x3.
a) y=e*+3x 0)y=-xe*+ 9x? B) y=-+9x?> ) y'=-e¥1+9x3
19. Haiizure npoussoanyio pyukuun y=e2 — In(3x — 5)
3 1

a)y=2e>- —— 6) V=2 — — By vi=e2.

)Y 3x-5 Y 3(3x-5) )Y 3x-5
F) y/:EZX - 1

3(3x-5)

20. Bropas npoussozsas Y’ (X) dyskiuu y(X)=4 X* -2X uMeeT Buj
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21. Cxopocts Tena onpenensercs no gpopmyse V(t) = 5t3 + t2 Uemy paBHO yCKOpEHHE Tela B MOMEHT

BpeMeHu to=1c?

a §) B r

16 6 17 34

22. Touka gBuxkeTcs 1o 3akoHy S(t) = 2t3- 3t. Yemy paBHO yCKOpEHHE B MOMEHT to=1c?

15 12 9 3

23. HaiiTn npoMexyTKH Bo3pacTaHus QYHKIMH: y = - X° + 3X.

a) (-00;-1], [1;00) 0) BO3pacTaeT Ha B) (-1;1) r) [-1;1]
D(y)

24. Haiitn 5kcTpeMyMbl QyHKIMH: y = X° + 9.

25.Haiiti HanbonblIEe M HAUMEHBILEE 3HaUeHUs: y=Xx>-1Ha  otpeske [-2;1].
26. HaiiTii mpoMeXyTKH BBITYKIOCTH BHH3: y = - X° + 3X.

27. MatepuaibHas TOUKa JBIKETCS IO 3aKOHY: S = sinx (M). HaiiTn yckopeHne ABIKEHHUS TOUKH depe3
2

CCKYHIBI OT Ha4aJia IBUKCHUSI.

ITaJOHBLI OTBETOB:

1 2 3 4 5 6 7 8 9 10 11 12 13
a B B B a a r 0 B a B r r
14 15 16 17 18 19 20 21 22 23

a a B a B a 0 B 1] r

24 (0,9) 25 YHauM(O) = '11 yﬂau6('2) = 3

26. BpinykJa BHu3 npu x< 0, BpImykJia BBepx npu x> 0.
27.-1

Tema 1.2. OcHOBEI HHTEIrpaJibHOTr0 HCYHUCICHUS
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28. ®ynkuwms F HazpiBaeTcs mepBooOpa3zHOi Ui pyHKIUH f Ha HEKOTOPOM MPOMEXKYTKE, €CIU JUTS BCEX X
U3 3TOTO IPOMEXYTKA CYLIECTBYET IIPOU3BOAHAS
F/(x), pasnas f(x), T.e. F(x)=f(x) 310...
a) opmymna Herorona-JleiiOamIa
0) nuddepeniman GyHKIUN
B) iepBooOpazHast st QyHKIuH f
T') MPOW3BOAHAS B TOUKE
29. MHOxecTBO 1epBo0Opa3HbIX IS NaHHOU (yHKIHH f(X) Ha3bpIBaeTCH. ..
a) hyHKIHEH
0) HeomnpeneNneHHBIM HHTETPAIOM
B) MIOCTOSIHHBIM MHOXXUTEJIEM
T') YaCTHOW MTPOU3BOTHOMN
30. Onepanus HaX0XKACHUS HEOIIPEeICHHOTO HHTETpalla Ha3bIBACTCSI. ..
a) muddepeHnnpoBanueM (GpyHKINU
0) mpeoOpazoBaHuEM (YHKIIHA
B) MHTETPHUPOBaHNEM (YHKIIHU
T') HET BEpPHOTO OTBETA
31. HenocpeICTBEHHOE UHTETPUPOBAHUE, METOJL ITOACTAHOBKHY, HHTEIPUPOBAHUE I10 YACTAM ITO. ..
a) METOAbI HAXOXKACHUS POU3BOIHON
0) METOJIbI MHTETPUPOBAHUSI
B) METO/bI perieHus 3agaun Komm
T') BCE OTBETHI BEPHBI
32. IIpousBoHAsI OT HEONPEACICHHOIO HHTErpaja paBHa. ..
a) MOJIBIHTETPATEHON QYHKIMH
0) OCTOSIHHOM MHTETrPUPOBAHUS
B) IepeMEHHON MHTETPUPOBAHUS
r) 1H000H QyHKIIUN
33. HeompeneneHHslii MHTErpai OT anredpandeckoil CyMMBbI IBYX WIJIH HECKOJNBKHUX (DYHKIIMH paBeH...
a) MPOM3BEIECHUIO HHTETPAJIOB STHX (PYHKIMHA
0) pazHocTH ATHX QYHKIHI
B) anreOpanyecKkoil CyMMe X HHTErPaIoB
I') UHTErpaly 4YacTHOTO 3THX (PYHKIIHH

34. OnpeaeneHHBIN HHTETPANI BEIYUCIISIOT TIO OpMYIIE. ..

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

B

5) I f(x)dx=F(b)-F(a)
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B) J' f(x)dx=F(a)+F(b)

B

n [ fIdx=F@

35. OnpeneneHHbIid HHTErpall C OTMHAKOBBIMU IPEIEIaMH PaBeH. . .
a) eIUHUTIC
0) 6ECKOHECYHOCTH
B) HYJIIO
I') YKa3aHHOMY TIpeAemy
36. IIpu mepemeHe MecCTaMH BEPXHETO M HIDKHETO NPEIEIOB HHTETPUPOBAHUS  ONPEACIECHHBIH
WHTETpal. ..
a) OCTaeTCs MPEKHUM
0) MeHsIEeT 3HaK
B) YBEJIMUMBAETCS B JIBa pa3a
T') paBeH HYJIIO
37. OnpeneneHHbI HHTETPall UCIOIb3YETCS IPY BBIYUCICHUH. . .
a) TUIOIIA/IeH MIIOCKUX QUTYp
0) 00bEMOB Tell BpaIlICHHS
B) IPOIiIEHHOTO MyTH
T') BCeX MEePEUUCIICHHBIX 3JIEMEHTOB

38. ®opmyna HetoTona-JleiiOamIa

f ()dt = F(b) — F(a)

[

1.

[ f@®dt =F(a) - F(b)
2. 2

[ f@®dt =F(@) - F(b)+7
3. 2

f ()dt = F(b) — F(a) + 71

B
Dy T

2
j4x3dx
1

42.0npeneeHHbI UHTErpaa paBeH
a 0 B r
36 17 16 15
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43.TInomans KPUBOIMHENHON Tpanenyy, OorpaHMdeHHoM UMy Y = 4 — X%, y=0 onpenensercs

UHTETPATIOM:
a §) B r

0 2 4 2

[ (a—x)ix [ (4—x?)dx 1[(4—x2)o|x l(4—x2)dx
) -2

44. B pe3ynbTaTe MoacTaHoBKH t = 3X + 2 uHTETrpan

.[ dx
V3X+ 2

MIPUBOJUTCS K BULY

a 0 B r
Iﬂ 1 Iﬁ . 3 Iﬁ Iit
Jt 37Vt Jt Jt
3
45. Onipe ieIeHHbINA UHTETPAT .[3X 20X pasen:
a 0 B r
19 18 35 27
46. MHOXeCTBO BCeX I1epBo0OpasHbIX ByHKImMH Y=5 X* uMeer Bu:
a 6 B r
x® 5x°+C x*+C 5x3+C
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47. Teno IBWXKETCSA NPAMOJMHENHO co ckopocthio V (t) = (3t2 + 4t + 1) m/c. Berumcauts myTs,

TIPOMICHHBIHN TEJIOM 3a TIEPBBIC 3 CEKYHIBI.

48. Teno IBHKETCS IPAMOIMHENHO co cKopocThio V(1) = (t + 6t %) m/c.

Haiitu myTh, NpONICHHBII TEJIOM 32 TPETBIO CEKYHAY.

49. Haiitu momanp GUTyp, OTpaHUICHHBIX CIEAYIOMUME () YHKITUSIMHE:
y=sinx,y=0,x=0, X = 2mx.

50. OmnpenenuTs MaKCUMAIBFHYIO BBICOTY MOAbEMa KaMHs, OPOIIIEHHOTO BEPTUKAIHHO BBEPX CO

ckopoctsio (18t - 3t?) m/c.

51. | e¥¥}(2x+5)dx

52. | x¥5x% +1dx

[ VX3 +8
——dx
J X +2

53.

ITaJIOHBI OTBETOB:

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

B 0 B 0 a B 0 B 0 r a a a a r

43 [44 |45 |46 |47 |48 |49 50 |51 52 53

o 0 a 6 48 | 4054 108 | ex+5x+1 33/x% x3 —x2 4+ 2x+ C
rc 20 *C

Tema 2.1. «MaTpuub»

1)Haiiti oOparHyto Matpuiyy B = (_1 _5)
2

5
(230\| (103\

A=L—2 1 8| B=|2 4 1|
2) Haiitu marpuny C=A+2B, ecin 2 4 3, Ll 3 0 .
2 3 0)
A=|-2 1 8
2 4 3

3) Haiitn Munop M3z d1€eMEHTa MaTPHUIIBI
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4) BBINONTHUTE ACHCTBUS HAJl MATPHULIAMHU

5(

5) Haiitu marpuiy C=3A+B, eciu A =

(3 5 7\| (1 2 4)
6) Haiiti cymmy matpuy A=|[2 -1 0|uB=| 2 3 -2
4 3 2 -1 0 1 J
(l 3 l\| (2 1 0\
7) Haiiti npoussenenne Matpuy, AB,tme A=|2 0 4|uB=|1 -1 2|
1 2 3 3 2 1J
(3 5 7\| (l 2 4)
Haitti cymmy matpun A=|2 -1 0|uB=| 2 3 -2
8) L4 3 2} L—l 0 1 J
(1 3 1\| (2 1 0\
9) Haiitu mpomssenenue matpury AB,rne A=[2 0 4|uB=|1 -1 2|
1 2 3 3 2 1J

1) Beraucnute onpeneanTens:

2) BerancnuThorpeienuTenb:

3)BerucanTh onpenennuTeNs:

3 -1 0," L2

2 4 -3 _3(140 _73)
(2 3 O\| (—1 0 3\|
-2 1 8[,B=|2 4 1].
[2 4 J Ll 3 0

Tema 2.2. Onpeneanren

5 3 1
2 0 4

3 2 -1

Tema 2.3. CucreMbl JIMHEHHBIX YPaBHeHHIH

Pemmuts CUCTEMY MCTOIOM KpaMepa:

2x+3y—4z =20

jx—2y+32 =6
3x—-2y-52=06

1.

Sx+y-3z=-2
4x+3y+27=16
2x—-3y+z2=17
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Sx-3y+4z=11 Sx+8y—-z=-7

2x—y—27=-6 x+2y+3z=1
3 Ix—-2y+2=2 " (2x—-3y+22=9
Pemmts cucremy meronom ["aycca:
x+y—-z=-9 x—2y+27=13
—x+y+32=17 3x+2y—10z = -33
2x—2y+ 3z =32 2x+y+52=3
1. 2.
—x+2y+2=-4 —-x+3y+22=3
-3x—-2y-52=5 2x—5y+4z=3
3 4x -2y + 27 =17 4 13x—10y—14z=—18
Pemmmthb crucTeMy MaTpHYHBIM METOIOM:
X+2y+z=4 3x+2y+ Z=5
1{3x—5y+3z=1 2{2x+3y+ z=1
2x+7y—z=8 2x+y+3z=11
4x—3y+2z=9 3x—y+z=4
3.{2x+5y—3z=4 4.{2x—5y—3z=-17
5x+ 6y —2z =18 x+y—z=0

Tema 3.1. «Teopusi KOMIUIEKCHBIX YHCE»

Pemnts ypaBHEeHHE:

1 (1-2)(1+2i)+ (1-iz)(3- 4i) =1+ 7i

2
2.2°-2=0
Haiitu neficTBUTENbHBIEC YKCIIA X U ) U3 YPABHEHUN:

g3 (I=i)x+(2+i)y =4+2i

8'+iy—2:2i2+y

4, X X

. 21:x2—7x+9yi
5. HpH KakKuX JCHUCTBUTCIIBHBIX X W ) KOMIUICKCHBIC YHCJIA

25 = y2i +20i -12

paBHbI?

74 = 9y? — 4 -10xi

6. [Ipy Kkakux JEHCTBUTEIBHBIX X M ) KOMIUIEKCHBIE YHCIIa Hu
7, =8y? — 20i ) 0
SBJISIFOTCS COMPSAKEHHBIMU ]
Tema 3.2. «DJieMEHTRI IHCKPETHOIH MATEMATHKID
Tem «3HayeHye MATEMATHKH B 11 MOHAJLHOM AeaTeJbHoCcTH, IIpuMeHeHu MEHTOB
TEODMM BEDOATHOCTH ML MATEMATHYCCKON CTATUCTUKH B II HOHAJILHOM JIeaTeLHOCTID)

54, Ynopsmoquﬂoe MHOKCCTBO, OTJIMYAIOIICCCA TOJBKO IMMOPAAKOM 3JICMEHTOB, HA3bIBACTCA
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a) epecTaHOBKOM
0) pa3MeneHueM
B) COYETaHHEM
I) Pa3sHOCTBHIO
55. VriopsiioueHHOe MOJMHOKECTBO M3 N 3JIEMEHTOB MO M 3JIEMEHTOB, OTIHYAIOIIUECsS JPYT OT Jpyra

100 CaMHUMM 3JIEMEHTAMU JTHOO MOPAAKOM UX pACIIOJIOKCHUS, HA3BIBACTCA ...

a) CcodYeTaHHEeM

0) pasmemicHHEeM

B) IIEpECTaHOBKOMN

T) Pa3HOCTBIO

56. ... M3 N 3JIEMEHTOB MO M HA3bIBAETCS JI000E MOJMHOKECTBO M3 M AIEMEHTOB, KOTOPbIE OTIMYAIOTCS

JIpYT OT Apyra 1o KpaiHel Mepe OJHUM 3JIEMEHTOM.

a) MepecTaHOBKOU
0) pasMmelleHueM
B) COYETaHHUEM
T') Pa3HOCTBHIO

57. CoOpITHE, KOTOpOE 005I3aTENFHO MTPONU30MIET, Ha3bIBACTCH . ..

a) HEBO3MOKHBIM

0) IOCTOBEpHBIM

B) CITydailHBIM

T) JOCTOBEPHBIM H CITy4aiHBIM

58. CoObITHE HA3bIBAETCA ..., €CIIM OHO HE MOXKET NMPOU30MTH B Pe3yJIbTaTe JaHHOTO UCIIBITAHUS.

a) CIy4ailHBIM
0) HEBO3MOYKHBIM
B) JIOCTOBEPHBIM

I') JIOCTOBEPHBIM M CIy4alHBIM

59.CoObiTHie A H A Ha3bIBACTCA ..., CCJIM HCHOABJICHHEC OJHOIO M3 HHUX B PE3YyJIbTATC AAHHOI'O

HCIIbITAHWSA BJICUCT IMMOABJIICHUC APYTOro.

a) COBMECTHMBIM

0) HECOBMECTHMBIM

B) TMPOTHUBOIIOIOKHBIM

I') HECOBMECTHBIM U IIPOTHBOIIOJI0KHBIM

60.4ucio nepecTaHOBOK OIpeensieTcss GopMyaon

a) Pr=n!

o1



m_ n!
0 An_(n—m)!

61. Yucno couyeranuii onpeaensercs GopMyaon

m_ n!

2) C”_(n—m)!
n_ n!

6) Cm_(n—m)!
m_ n!

B) Cn_(n—m)!m!

nocno M
" (n—m)l+n!

62. BeposATHOCTH TOCTOBEPHOTO COOBITHS

a) Oompimre 1
0) pasHal
B) pasHa 0
r) MeHsbIe 1

63. BepoATHOCTH HEBO3MOXKHOI'O COOBITHS paBHA

a) Oounbiie 1
0) pasHal
B) pasHa 0
r) MeHblie 1
64. OTHOIIIEHNE YHCIIa UCTIBITAHUM, B KOTOPBIX COOBITHE TOSBIIIOCH, K 00IIEMY YHCITY (aKTHYECKH

ITPOU3BCICHHBIX HUCIIBITAaHUM Ha3bIBACTCS

a) KJIACCHYECKOIl BEPOSITHOCTBHIO

0) OTHOCUTEIBPHON YaCTOTOM

B) (pusmueckoil yactoTon

I') T€OMETPHYECKOH BEPOSTHOCTHIO

65. BeposTHOCTD TIOABNIEHUS COOBITHS A OTNIpeeNsIeTcs HEpaBEHCTBOM

a) 0<P(A)<I
6) 0<P(A)<I
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B) 0<P(A)<I
I') HET BEPHOTO OTBETA

66. CymMa BEpOSATHOCTEH MPOTUBOTIONIOXKHBIX COOBITHIA paBHA

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

67. Berancauts P 4

a) 4

0) 16
B) 24
r) 32

68. Beruuciurn Ag

a) 8
6) 120
B) 360
r) 16
69. CHy‘IaﬁHaH BCJIMYMHA, MMPpUHUMAronasa pa3jn4yHbIC 3HAUYCHHA, KOTOPBIC MOKHO 3allMCaTb B BHUIC

KOHEYHOM MK O€CKOHEYHOU IOoCJICA0BATCIIbHOCTHU, HA3bIBACTCA:

a) Cuy4aiiHOUW BEIMYHHON
0) JlMckpeTHOM CiTydaiHOW BETMYUHON
B) IlocTOSIHHOI BETUIHHON

r) [lepemMeHHoOI BemMuuHON

70. U3 ypHBI, B KOTOPOH HaxomsaTcst 5 OenbIX U 4 YepHbIX MIapa, BBIHUMAIOT OAuH map. Haiitu

BEPOATHOCTH TOI'O, YTO HIAp IIepHBII\/,I. OtBer OKPYIJIUTEC A0 COTBIX.

a 0 B r

0,44 0,8 1,25 0,43

71. Tycrts umeercst 80 neranei, cpenu kotopbix 60 ucnpapnennsix, a 20 6pakoBaHHbIX. Haiitn

BEPOATHOCTH TOr'0, YTO B34Ta Hayraa A€Tajlb OKaXXETCA HCHpaBHOﬁ.
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0,75

0,8

1,25

0,25

72. Cpenu 180 merareit, M3roTOBIEHHBIX Ha CTaHKe, OKa3anoch 10 geraseil, He OTBEYAIOMINX CTaHIAPTY.

HaiiTi BeposiTHOCTH BBIOOpA JieTajel!, OTBEYAIOIINX CTaHAapTy. Pe3ynbpraT OKpyTiIuTh JO COTHIX.

a 0 B r
0,94 0,8 1,05 0,25
73. OnpenenuTh BEPOSITHOCTH MOABIICHUS «repbay mpu OpocaHul MOHETHI.

a 0 B r

2 0,5 1,05 0,25

74. BeposITHOCTH IOMAAaHusl B LENb NMPU OJHOM BBICTpEJiE NEpBBIM opyaueMm paBHa 0,8, a BTOpBIM
opyaueMm — 0,7. HaifTu BepoATHOCTH MOMagaHusl B LEIb XOTs Obl OJHUM OPYAMEM, IOCJIE TOTO KaK OHU

063, CTpEJIaA 1o 1eIr, CAcJIalikd IO OAHOMY BBICTPEITY.

75 BpocatoT aBe HTpaibHBIX KOCTH. a) A — Ha MEepBOH KOCTH BhIMao 6, B — Ha BTOPO#l KOCTH BHINAJIO
yéTHOe 4mcio; 0) A — Ha MepBOil KOCTH BBINANO P- HEYETHOE YMCIIO p, B — Ha BTOpPOI KOCTH BHINANIO

4yucio, kpaTHoe 3. [IpoBepuTh, sBIsIOTCS i A ¥ B He3aBUCUMBIMU COOBITHUSAMHU.

76. UrpanpHyto kocTh (KyOuk) Opocuin oauH pa3. KakoBa BEpOsSTHOCTH TOTO, YTO BBINIANIO HE MeHee 4
OYKOB?

77. B ciiyuaiiHOM 3KCHEpUMEHTE OpOocaloT JIBE€ MrpaibHbIe KOCTH. Haiigure BepoSTHOCTH TOTO, YTO B
CyMMe BBITIAZIET 5 OYKOB. Pesynprar OKpYTJIUTE bi (6]
COTBIX.

78. Ans nBaxiel OpocaeT WrpaibHbBI KyOMK. B cymme y Hee Bbimano 3 ouka. Haiinmure BeposiTHOCTH
TOTO, YTO TPY TIEPBOM OpOCKe BhIMajo 1 odko.

79. Katst u Upa urpatot B koctu. OHE OpocaroT UrpajbHyI0 KOCTh 10 OJHOMY pa3y. BeIMTpBIBaeT TOT,
KTO BbIOpocHi Oojbie 0ukoB. Eciin 04KOB BBINAJI0O MOPOBHY, TO HACTyHaeT HUYbs. B cymme Bbimano 9

oukoB. HaiiuTte BeposiTHOCTB TOTO, 4TO Mpa npourpana.
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80.B cnmywaiiHOM 3KcriepuMeHTe OpocaroT TpHU UrpajibHble KocTd. HaiimuTe BeposSTHOCTH TOTO, YTO B
cymme BbInager 15 oukoB. Pe3ynbrar OKpyriuTe 10 COTHIX.

ITaJIOHLI OTBETOB:

54 55 56 57 58 59 60 61 62 63 64 65 66 67

a 0 B 0 0 B a B 0 B a 1] a B

Ycia0oBUSA BBINOJHEHHS

1. KonmyecTBo OmiieToB ais ak3amenytomierocs: 30

2. Bpewms nmoarotoBku k otBety: 20 MUHYT

3. TpeOoBaHus K BBIMOJHCHUIO MPAKTHYESCKUX 3aJaHUIL:
33,[[3HI/IH JOJIZKHBI 6])ITI) IMOJIHOCTBIO BBINTOJIHCHEI U COACPIKATH OTBET.

4. TpebGoBaHUs K YCTHBIM OTBETAM:
[TonHOE OBNajmeHME conepKaHHEM Y4eOHOro Marepuaia, B KOTOPOM OOYYalOIIUICS JIErKo
OpHEHTHUPYETCS, BIaJICHUE TOHITHIHBIM aIllapaToM.

5. OO6opynoBanue: yueOHas ayAUTOPUSL.
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