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1 BBEJEHUE

BaxHyl0o 4acThb TEOpEeTHYECKOM ¥  NPOPECCHOHATBHONW  MPAKTHUYECKOH  IMOJTOTOBKH
00yYaroIuXCcsl COCTABIISIIOT IPAKTUYECKUE 3aHATHUS.
CocraB u coaepxaHHe NPAKTHUUECKUX 3aHATUN HaIpaBieHbl Ha peann3anuio PenepanbHOro
roCyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAAPTA CPEIHETO IPOPECCHOHATILHOIO 00pa30BaHMsL.
Benymeld qunakTH4eCKO LEIbI0 MPAaKTUYECKUX 3aHATUN sBIsieTcs (OPMHUpPOBAHHME y4EOHBIX
NPAaKTUYECKUX yMEHUH (yMeHMH pemaTh 3ajayd [0 MaTeMaTHKe, B TOM 4YHCJIE MPUKIAJHOTO
XapakTepa), He0OOXOIMMBIX B TIOCTEAYIOICH Y4eOHOM 1esATeThHOCTH.
B coorBerctBMM ¢ pabodeld mporpamMmoil  y4eOHOW  AMCUMIUIMHBL  «MaremaTuka
IIPEyCMOTPEHO MPOBEACHHUE TPAKTUYECKUX 3aHATUH.
B pesynbrare ux BBITOTHEHHUS, 00YYAIOLIHICS JOKEH:
ymemp.
— BBITOJIHATH ICHCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU,
- BBIUNCIIATh 3HAYEHHS TEOMETPUUYECKUX BEJINYUH;
— pelaTh 3a/1a4y Ha BBIYMCICHUE BEPOSITHOCTH C UCIIOJIb30BaHUEM 3JIEMEHTOB KOMOMHATOPHUKY;
- peliaTb NPUKIAAHBIE 33Ja4d C HCIHOJb30BAHHUEM 3JIEMEHTOB JU(p(EepeHIHATIBHOTO |
MHTErPAIIBHOIO NCYUCIICHUN;
- pelaTh CUCTEMBbI JINHENHBIX YPaBHEHUH Pa3InNYHbIMU METOJAMU;
— [IPOU3BOJIUTH IEHCTBUS Ha/l MATPULIAMHU U OIIPEAETUTENIMU
ConepxaHue TNPaKTUYECKUX pPAabOT OpPHEHTUPOBAHO HA IOATOTOBKY CTYIEHTOB K OCBOCHHIO
npoeCCHOHATIBHOTO  MOIYJSi OCHOBHOW — NMPO(eCCHOHABHOW — 00pa3oBaTebHONH  IPOrpaMMBI 110
CIIeMATIbHOCTH U OBJIA/ICHUIO MPO(ECCHOHATBHBIMU KOMITETEHLISIMU:
I[IK 1.1. BblnonHATs  HaNAAKy, pPETyJUPOBKY U  IPOBEPKY  DJIEKTPUUYECKOIO U
JIEKTPOMEXAHUYECKOT0 000pyI0BaHHUS.
A Taxoke GOPMHUPOBAHUIO OOMIMX KOMITETSHIINH:
OK 01 Bseibupats cnocoObl pemeHuss 3agad  Npo(ecCHOHAIBHOW  J1eATEeNIbHOCTH,
IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.
OK 02 Hcnonp3oBaThb COBPEMEHHBIE CpEICTBA IMOWCKA, WHTEpHpeTanud HHGOpManuu, U
MH(}OPMallMOHHbIE TEXHOJIOTUH JJIsl BBIIOIHEHMS 3a/1a4 MPOPECCUOHANBHOM 1€ATEeIbHOCTH.
BeinonHenne cTyAaeHTaMH MPaKTHYECKHX paboT Mo ydyeOHOM aucuuIuinHe «MaremaTuka
HaIIpaBJICHO Ha:
- o0oO0mieHne, cucTeMaTU3aluio, YIIyOJieHHe, 3aKpeIuleHHue, pa3BUTHE M JIeTAIU3ALUI0
MOJYYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOW AUCHIUIUINHBL;
- (dbopMupOBaHHE YMEHUN MPUMEHSTH MOJIyU€HHbIE 3HAHUSI Ha MPAKTHKE, pealln3aluio eIMHCTBA
MHTEJJIEKTYAJIbHOW U TPAKTUYECKOMN AEATEIbHOCTH;
- BBIPa0OTKY MPH PELICHUH MOCTaBICHHBIX 3a7au Mpo(eccHOHATbHO 3HAYMMbBIX KayecTB, TAKUX
KAaK CaMOCTOATEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI NHUIIMATHBA.
[IpakTiueckre 3aHATUS TPOBOJSTCS TOCIE COOTBETCTBYIOIIEH TeMbl, KOTOpas oOecreynBaeT
HaJIM4YKe 3HaHUN, HEOOXOIUMBIX JUIS €€ BBIIOJTHEHHUSI.



2METOAUYECKHUE YKA3AHUSA

Tema 1.1. Auredpanyeckasi popmMa KOMIIEKCHOTO YHCJIa
IIpakTuyeckoe 3ansaTue Ne 1
JelicTBUSA HA/l KOMILIEKCHBIMHU YN CJIAMU B ajiredpandeckoi gopme.

He.]'[]) paﬁoTbI: HAaY4YUTHCA BBIIIOJIHATH HGfICTBHSI HaJd KOMILJICKCHBIMHM YHCJIaMH, 3allMCAHHbBIMU B

anredpanveckoit popme.

Boinosinus padory, Bel Oynere:
YMETh!
YO 01.03 onpenensaTs 3Talibl pelieHns 3a/1a4H;

V1 BBEIMONHATE HeﬁCTBHH HaJl KOMIUICKCHBIMU YHCJIaMU,

MarepuajbHoe o0ecnieyeHue:
NuauBunyanbHbIe 3a1aHUS, KOHCIIEKTHI JICKIUIA

3aoanue:

1.  Jasbl koMIutekcHbIe ynchna : z1=(-3;-5), z,=(-7,2;7,2), 23=(2;6).

3anucath 3TH Yuclia B anredpandeckon popme.

2. BuryncauTs:
1) 21+ 25;

2) 2-13

3) 71/73;

4) %13

5) 215.

3. Breraucinurs:
1-3i 1+4i .,
4
i—-2 1+3i

ITopsinok BbINOJIHEHHS PadOTHI:

1. BanuInTe KOMIUICKCHBIC YHCIIa B anredpandeckoit popme z = a + bi

2. Brimomaute JENCTBUS HaJ KOMIUIEKCHBIMHM YHCIIaMH

dbopMyIBI:
zy+z; = (a; +ay) + (by + by)i
zy— 23 = (o — og)+ (b — by Ji;

gy 33 = (oy oy — by )+ (oyby + 0 by Ji;

Zy _aqa; + bib,  azb, —ayb, ;

z, aZ + b? as + b2

- -
r &

Xon padoTsI:

B anrebpanydeckoil ¢opme, HUCHOIb3YS

1. Jlaubl koMIiekcHbie uncina : 21=(7;1), z,=(-1,5;1,5), z3=(4;-3).

3amucaTh 3TH YKcia B anredpandeckoit popme.
Pemenue:

T.k. anrebpandeckas opMa KOMIUIEKCHOTO YHCIIa KIMEET BHI Z=X+iy, TO

z,=7+i; z,=-15+15i; z;=4-3i

2. BEIMOTHUTH IEHCTBUS B anreOpandeckoit hopme:



1) z1+ zy;
2) 25-23;
3) 21/ 73,
4) Zo 73,
5) 215.

Pemenue:

Z 4z =07 —1,5)+ {1+ 1,5)i = 5.5 + 2,5,

Z;— 23 =1—1,5 —4) + (1,5 + 3)i = —5,5 + 4,5¢;

E3) T+ (T+ncd+ 30 S +38° E+256-3 1E+15 ..
s 4-F @@ty 1e-9f | 1ets 15 1+

Zp023 = (—1.54 1,504 — 3i) = -6+ 454+ 6t — 455 = —64+ 10,5+
4,5 = —1,5+ 10,5¢

=0T+ =0T+ )7 +:) = (49 4+ 14 + 1387+ ¢) =

(48 4+ 14¢) (7 + i) = (2304 4 134 + 1965 )(7 + &) = (2304 + 13444 —
196007 4+ &) = (2108 + 134<i) (7 4+ i) = 13412 + 11516

3. Beruucnurs:

1+3i 4-5i 4

—+ ——j

-3 1+3i

Pewenue:

Lh3 4750 =0 12,8
-3 1+3i

1) 1+3i_ @+3)(3-i) _-3-i-0i-3" _-10i _ .
i-3  (=3+i)(=3-i)  (-3)?-i® 10

2) 4-5i _(4-5i)1-8i) 4-12i-5i+15i° -11-17i

: : : = =-11-17i
1+3i  (1+3i)L-3i) 1-(3i)? 10

4)-i+(-11-17))~1=-i-11-17i-1=-21-28

®opma npeacTaBieHus pe3yabTaTa: BHIIOJHEHHAs paboTa.
Kpurepun onenkn:

3a mpaBUIBHBIM OTBET Ha BOMPOCHI MIIM BEPHOE DPEIICHUE 33JaYd BBICTABISIETCS MOJOKUTEIbHAS
oneHka — 1 6aym.

3a He MPaBUIBHBIN OTBET HAa BOMPOCH! UM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIISICTCS OTpUIIATEIbHAS
oneHka — 0 0ayIoB.

Iponert KavecTBeHHast  oueHka HHAMBUYaITbHBIX
00pa3oBaTeNbHBIX JOCTHKEHUN
pe3yJIbTaTUBHOCTH - -
(TIpaBMIIHHBIX OTBETOB) (oT™eTKa) BepOaNbHBIN aHATIOT
90 + 100 5 OTIUYHO
80 + 89 4 XOPOIIO
60 +~ 79 3 yJIOBJIETBOPUTEIHHO
MmeHee 60 2 HE YJIOBJIETBOPUTEIHHO




Tema 1.2. Tpuronomerpudeckas (popMa KOMILIEKCHOT0 Y CJIA
IIpakTnueckoe 3ansaTHe Ne 2
JeiicTBUSA HAJl KOMILIEKCHBIMH YUCJIAMH B TPUTOHOMeTpHYecKoil popme

Iens paGorsi: HayuuTbCs  BBINONHATH  JCHCTBUS  HAN  KOMIUICGKCHBIMH  YHCIIAMH B
TPUTOHOMETPHUYECKOU (hopMme.

BoinosinuB padory, Bel Oynere:

YMETbh:

VYO 01.03 onpenensiTe 3Tanbl peuieHus 3a1a4u;

YO 01.02 ananuzupoBarth 3a7a4y Wi MPoOJIeMy U BbIICIATh €€ COCTaBHbBIC YaCTH,
VY1 BBINONHATH AEUCTBUA HAJl KOMITJIEKCHBIMU YUCIIAMU;

MarepuanbHoe o0ecnieueHue: IHauBuyaibHbIEC 3aJJaHNs], KOHCIIEKTHI JICKIIMI
3amanue:
1. JlaHbI KOMIUIEKCHBIC YKCiIa B TPUTOHOMETpUUYECKOU hopme:

E O Ir En
zy =5 cusg—+r.sm9— Hz; =8 cus?+tsm?.

A R
Zl . 2'3_. ;_. Zl_. Zg

Beruucnure:
2. Bemonaute IleI/ICTBI/ISI Y 3aMUIINATE SE)GSyJII)TaT B anreOpandeckoit popme:
H ddipasTE Himm 75Ty 750y
a) (3 (FDS:+ isir ?]] b) #es Ztoos 307 410w 3%

KpaTkue TeopeTnyeckue CBeieHUA:

Tpuronomerpudeckon dopmoii KOMIUIEKCHBIX 4YMCEJ1 HAa3bIBACTCA 3allUCh UX B BHJE:
z =1 (cosp+ ising ]

[lpy BbIMONHEHUM JEHCTBUH HaJ KOMIUIEKCHBIMM 4YHCIAMH B TPUTOHOMETPUYECKOH (opme
UCIIOJIB3YIOTCS ClIeyIoIne (POpMYJIbL:

EyrEp = -rg[cas[cpl + :pgjl + isiﬂ[:pl + cpzjlj

Z r

i = i[ms[‘ﬁ - ‘Pg] + Em["ﬁ - ‘F'g:l:'

2 = Mrosng + isin ng)

Jnst u3BreyeHusT KOpPHS N-M CTENEeHM W3 KOMIUIEKCHOTO YHCIIa B TPUTOHOMETPHUYECKOW Qopme
z=r-(cos (p+|S|n<£)) UCIIOJIb ;’eTCH dopmyina :

oy = Ve (cos

, TIIe Q/F - apudmeTrdeckuii kopens, k=0, 1, 2, ..., n-1.

ITopsinok BbINOJIHEHHA PadOTHI:

1. 3anummuTe 3aJJaHHBIE B TPUTOHOMETPUYECKOH (hopMe Jucia.

2. Hcnonb3yst KOHCIEKT, BBISICHUTE, KaK BBIMOJIHSAIOTCS I€UCTBUS HAJl KOMIUJIEKCHBIMU YUCIIAMU B
TPUTOHOMETPHUECKOH (popMe.

3. BrinoaauTe 3agaHHbBIe AeCTBUA.

Xon padoTsI:

BrimonHuTEe MEMCTBUS M 3aUIIMTE PE3YJbTAT B alreOpandeckoi hopme:
]

o o o g
(2 [cusa+ izin E:I] = 26(005—- 6+ r'.siﬂ—- 6] =

b (cus%+ isin %) - 54( “’:— 2Ty —32ﬁ — 224

1

2

1diar 720 i '.'I'E-U)

oo s 187 1o 15”)
. 1 43 .

E(cusﬁl:l‘:‘ + izind I:I‘:':l =8 (E + L?_) =44 4"\@!.

(I)opMa npeacTraBJeHUs pe3yJbTaTa: BbIIIOJTHCHHAA pa60Ta.

= 23—4[.:.33(?? _15°) 4 isin (750 — 15°) =



Kpurepun onenkn:

3a mpaBWIBHBIA OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3a/1a4l BBICTABIISICTCS TOJOKUTEIbHAS
oneHka — 1 Gasur.

3a He MPaBWIBHBIN OTBET HA BOMPOCH! UM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIISCTCS OTPUIIATETbHAS
onenka — 0 6ayuIoB.

KadecTBeHHast  OIIGHKAa  WHIUBUIYAIbHBIX
lIponent 00pa3oBaTeNbHbIX JTOCTHKECHUHN
pe3yIbTaTUBHOCTH S -

(IpaBMIIBHBIX OTBETOB) (oTMeTKa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
60 +79 3 yJIOBJICTBOPUTEIHHO
menee 60 2 HE yJIOBJIETBOPUTEIILHO

Tema 2.1. MaTpuubl 1 onpeaeuTe
IIpakTnueckoe 3ansaTne Ne 3
HeiicTBus ¢ MAaTpULIAMH

Heab padoThl: HAYYUTHCS BBIIOJIHAT JCHCTBHS HAJl MATPULIAMHU.
Boinosinus padorty, Bel Oynere:
YMETh:

YO 01.03 onpenensats 3Tanbl pelIeHUs 3a/1a4u;
Y6 npousBoAUTH AEHCTBUS HAJl MAaTPUIIAMU U OTIPEICTUTEISIMHU;
MartepuanbHoe ob6ecniedenue: VHauBuAyanbHbIE 3a0aHMs , Y4eOHUKH, KOHCIIEKTHI JISKIIUH.

3aganue:

(1 2y 5,_40 1
1.Jans! ManI/iI_ILI A= (_3 E)’ BE= {2 _3).
Beruncnure:A® — 3AB.

- 1
2. BBIACHUTS, ABNISETCA MaTpHIa A~ = ( ) o0paTHOM K MaTpulle A = @ g)

5z
T ¥

KpaTrkune TeopeTn4yeckue cCBeiCHUA:
Martpuueld Ha3bIBaeTCs NpsIMOyTosibHas Ta0numa uucen. Marpuima 3anuchiBaeTcsi B BHJE:

Gy Oyp.. Oy
A=| Ay Ggp.. gy
rI’mi ﬂ’m! a’mn

JericTBusa Hax MaTpULAMH:
1.Cnoxenue.
Onepanusi CI0XKEHUs BBOJUTCS TOJIBKO JIJISi MaTpULl OAMHAKOBBIX pa3MepoB. IIpu cioxxeHun marpuil
UX COOTBETCTBYIOIINE AIEMEHTHI CKJIAIbIBAIOTCS.
a;; +byy ay; + by ay, + by,
A+B=C=| ay +by ay +by = ay, + by,
ﬂ'ml + IE3‘:*1'11 a’m: + bm! a’mn + bmn
2.YMHOKEHHE HA YHUCIIO.
[Ipu yMHOXEHUY MaTPHUIIBI HA YUCIIO KaXXIBIN €€ DJIEMEHT YMHOKAETCS Ha ATO YHUCIIO.
kayy kag - kay,
kA =| kayy  kaz, - kay,
ka,, ka,, ka

™mn



3.YMHOKEHNE MaTpHII.

Omnepanysi yMHOKEHHUSI MaTpUIl BBOJUTCA TOJBKO JJsl CIydas, KOT/Ia YHCIO CTOJOLIOB IEpBOU
MaTpPHULBI PABHO YUCILY CTPOK BTOPOA.

UroObl HAWTH 3JEMEHT MATPHIIBI, CTOSIIMN B I-TOH cTpoke B K-TOM CTOJIOLIE, HY)KHO BBIYHCIHTH
CYMMY ITPOHM3BEACHHI JIEMEHTOB I-TOH CTPOKU MEPBOIl MATPHIBI HA COOTBETCTBYIOLIHE IICMEHTHI K-
TOTO CTOJIOIA BTOPOH.

HOpﬂ}IOR BbIITOJTHCHHUSA p360TLI:

1. 3anuiure 3aaHue.
2. Onpenenure, Kakue NEUCTBHs, M MO KaKUM IpaBUjIaM HEOOXOAMMO BBIMOJIHUTH. [IpounTaiite
KOHCIIEKT.

3.  Bpmonnure aetictus. [IpoBepbTe MpaBUIBHOCTh BHIYUCICHHH.

Xoxa padoThI:
1. Haiitu matpuiy £ = A® + 3AE, ecnu

_f=2 3 __r5 -1
A_(l _J’B_(l 3.)
a) Haiinem A°, yMHOXXas1 MaTpuIly camy Ha ceOst
Ag_(—E 3) (—2 3)_(? —9)
LN R | 1 -1/ -3 4
0) Haiinem matpuily 34, yMHOXKHB BCE JIEMEHTBI MaTpUIlbl A Ha 3.
_f—2 3 _f—n 19
34 _3(1 —1J _( 3 —3J
B) Haiinem npoussenenue 3AB
Cf—f 4y g5 -1y 7—21 33
we=(7 )G F)=03 20
r) Haiinem matpuny C, ckiiaapiBasi COOTBETCTBYIOIINE JIEMEHTHI
47 Oy o f—31 33y s—14 24
':_(—3 4)+(12 —12)_(9 —s)
2. Haiinem npousBesieHue A - At u Ala
,_1_23(—21)_1n_
Ara _(5 E-) T 4 _(u 1)_E'
A4 (—52 1)(2 3) (1 D) £
' = 2 = =
P A R o1 '
B cooTBercTBHM ¢ onpeesieHneM JaHHbIE MAaTPUIIBI SBIISFOTCS B3aHMOOOPATHBIMU.

dopma npeacTaBieHus pe3yJbTaTa: BRIIIOJTHCHHAS paboTa.

Kpurepun omenkn:

3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHWE 3a/1a4M BBICTABISICTCS TOJOKUTEIbHAS
oneHka — 1 6asu.

33 HC HpaBHJ’IBHBIfI OTBECT HaA BOHpOCBI NN HeBepHOC pemeHHe 3ada49U1 BBICTABJIISACTCSA OTpI/II_[aTeJ'II)HaH
oneHka — 0 6ayutoB.

KadecTBeHHast  OlleHKa  WHAMBHIYaTbHBIX
Hpouenr 00pa30BaTENbHBIX TOCTHKEHUI
pe3yIbTaTUBHOCTH - -
(paBHIILHBIX OTBETOB) (oT™eTKa) BepOaJIbHBII aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
60+~ 79 3 YJIOBJIETBOPUTEIBHO
Menee 60 2 HE YJOBJIETBOPUTEIHLHO




Tema 2.1. MaTpuubl ¥ onipeaeuTe Iu
IIpakTnueckoe 3ansaTHe Ne 4
Bourunciienue onpenenuresei

Heab padoThl: HAYYUTHCS BEIYUCIIATH OMPEACIUTEIN BTOPOTO U TPETHETO MOPSIKOB.
Boinosinus padory, Bl Oyaere:

YMETh:

VYO 01.03 onpenensiTe 3Tanbl peuieHus 3a1a4u;

Y6 npousBoauTh NEHCTBUS HAJl MATPUIIAMU U ONIPEIACTUTEISIMHU;

MarepuanbHoe o0ecniedeHne: WHINBHUyaTbHbIC 3aJaHHs], YICOHHUKH, KOHCTIEKTHI JICKITHH.

3amanue:
BbIYKCIuTh ONpeIeTuTeNu:
3 s 3 3 -5 10 -2 1
) I ] D 1 2 3)|-15 5 -2
- = 2 -1 7 3 -2 -1

Kpartkue TeopeTuyeckue cBeleHUs:

OnpenenureneM KBaJAPaTHOM MAaTPHUIBI BTOPOTO MOPSAKA(ONMPEACIUTEIEM BTOPOTO TOPSIKA)
Ha3bIBACTCSI YMCIIO, PABHOE PA3HOCTU NMPOU3BEIACHUMN AJIEMEHTOB TIJIaBHOM JMArOHAIM U SJIEMEHTOB
MOOOYHOM THArOHAJIH.

a; by
a, b,
OnpenenureneM KBaJApaTHOM MATPUIIBI TPETHETO MOPAIKA(OMPEACTUTENEM TPEThEro MOPSAKa)
Ha3bIBACTCSI YHCIIO, PABHOE

47 9z  Oy3

3y
e =

= Gy1 033033 T Qy305303; T Ggq G37043
— Gyglgy gy — Oy30p 83y — Qpglgallyy

ITopsinok BHINOJIHEHHS PadOTHI:
1 3anuIIuTe ONpPENEIUTEND, ONIPEIEIUTE KAKOTO OH MOPsIIKa.
2 Hcnonb3yst COOTBETCTBYIOLIEE ONPEAEICHNUE, BBIYUCIUTE 3HAUEHUE ONPEACTUTEN.

Xoa pa0dorsI:
Boruncnuts onpenenurenu:

1) ‘; j|=z-5—3-[—4]=12+12=24
-2 1
2) 3 1 —4/=5-1-(-3)+(-2)-(-4)-6+3-0-1—
6 0 -3

-6:1:1-3:(-2}+(-3) -0 (—4)-5=-15+48-6-18=

=43 -30 =9
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4 0 5
3) -6 2 —7l=4-2-240-(-7)-1+(-6)-(-3)-5—

1 -3 2

—5:2:1—-(-6)-0:-2-0(=3).(=-7)
=164+0+90—-10-0—-84 =12

dopma npeacTaBjieHusi pe3yJabTaTa: BBIIIOJIHEHHAS padoTa.

Kpurepum ouenku:

3a npaBWIBHBIM OTBET Ha BOIPOCHI WJIM BEPHOC PEIICHUE 3a/Ja4Yd BBICTABISICTCS IOJOKUTEIbHAS
oneHka — 1 6amr.

3a He MPaBWIBHBIM OTBET HA BOMPOCH! MJIM HEBEPHOE PEIICHUE 3a/1a4 BBICTABIIACTCS OTPHIIATEIbHAS
onenka — 0 0ayIoB.

KauecTBeHHast OIlCHKAa  HWHIUBUIYaTbHBIX
Hpouent 00pa3oBaTeNbHbIX JOCTH)KEHUN
PE3yJIbTATUBHOCTH - :
(TIpaBUIIBHBIX OTBETOB) (oT™eTKa) BepOAJIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
60 +79 3 YIOBJIETBOPUTEIIBHO
meHee 60 2 HE YJIOBJICTBOPUTEIHHO

Tema 2.2. Cucrembl JIMHEHBIX YPABHEHUI
IIpakTnyeckoe 3ansaTue Ne 5
Pemenne cucreM quHeiliHbIX ypaBHeHuid meTtoaom Kpamepa

Heanb padoThl: HAYYUTHCS peIIaTh CUCTEMBI JIMHEWHBIX yYpaBHEHUH, Hcnionb3ys (popmynsl Kpamepa.
Beinosnus pabdory, Bel Oyaere:

YMETB:

YO 01.03 omnpenensate 3Tanbl penieHus 3a1a4H;

YO 01.09 ouienuBaTh pe3yabTaT U MOCIEICTBUS CBOUX JEHCTBUM

V5 pemiats CUCTEMBI JIMHEWHBIX YPABHEHUM Pa3IMYHBIMU METOIAMH.

MaTepnanbﬂoe o0ecneyeHnue:
I/IHI[I/IBI/I)IyaJIBHBIe 3aJaHusd , y‘le6HI/IKI/I, KOHCIIEKTHI JICKIIHIA.

3ananue:
Pemnth cucteMsl TMHENHBIX YPaBHEHUM:
3x+3y-5z=-2
1) {3X*5V:11; 2)Ix+y+2z=3
2x+3y=20 2X—y+7z2=27

Kpartkue TeopeTrnyeckue cBeleHUus:

ay1%; +ay,%; = by

Ay %y +ay,%, = b,
CocraBuMm ompeaenuTens U3 Kod(h(GUIIMEHTOB MPU HEU3BECTHBIX. DTOT ONPECIUTETh Ha3bIBaCTCS

IIycTs nana cucrema IByX JIMHEMHBIX YPABHEHHI C IByMsI HEU3BECTHBIMU: {

1y g3
Qg G

OMPCACIIUTCIICM CUCTCMBI:. A= ‘

CocTaBuM OIpeAeTUTENIN K10l Hen3BecTHOH. Onpenenurens Ay momydaercs u3 onpeaenurenas A
by ay;
b, a,

-
s

IIyT€M 3aMEHBI IIEPBOTO CTOJIOLA KOAPPUIMEHTOB CTOJIOLOM U3 CBOOOIHBIX YIEHOB.A, =
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Onpenenurens A, momydaeTcs U3 onpenenuTens A myrem 3aMeHbI BTOPOro cTosdma ko3 GUIneHToB
CTOJIOIIOM M3 CBOOOIHBIX YJIEHOB.
a;; by

ﬂ:
ay by

[lycth  manma  cucremMa  TpexX  JIMHCHHBIX  ypaBHEHHMH C  TpeMs  HEHM3BECTHBIMHU:
@11%1 + @yp%; + ayxy = by
Ay + Qg% + Ay3%y = by
@g1%y T @33%; + Ag3%3 = by
CocraBuMm ompenenuTens U3 Kod(QOUIIMEHTOB NPHU HEU3BECTHBIX. DTOT ONPEIACIUTEIh HA3bIBACTCS
2y1  Qyz 43
OTIPENICTTUTENIEM CUCTEMBL:. A= @21 Q33 Qg3
@33 3z Qa3
CocTaBuM olpenenuTeNn Kaxaou HensBecTHOM. Onpenenurens &, mosydaercss U3 onpenenurens 4
OyTeM 3aMEHbl TMepBOro croidua KOod(QQHUIMEHTOB CTOAOLOM U3 CBOOOIHBIX  YJICHOB.
by ay; ag
Aj=1|b, a
by az ag
Omnpenenurens A, momydaeTcs U3 onpenenutels A myrem 3aMeHbI BTOPOro ¢Tosi0na ko3 GUIneHToB
CTOJIOLIOM U3 CBOOOIHBIX YJIEHOB.
a;; by ag
A,=|ayy by ag
az; by ag
Onpenenurens &3 nmonydaercs U3 onpeaenurens & myTem 3aMeHbl TPEThEro cToa01a Ko HUIHEHTOB
CTOJIOIIOM U3 CBOOO/IHBIX YJICHOB.
@y Qg3 by
A=Az azz b5

Q3 Qg by

A, A
UYroObl BBIYUCINTH 3HAYEHUS] HEU3BECTHBIX, BocHoib3yeMcs ¢opmynamu Kpamepa:x, = o Xy = f;
"JJ'E-
X, =2
Ioa

Iopsinok BbINOJIHEHUS PA0OTHI:

| .3anummnTe cucTeMy ypaBHEHHM.

2.3anuimTe U BEIYUCIUTE OMPEIETUTENb CUCTEMBI.

3.BriuncaunTe onpeaenuTeny Kax0i HEU3BECTHOM.

4 HaiiauTe 3HaueHUsI HEU3BECTHBIX, UCTIONB3Ys popMyisl Kpamepa.

Xon pa6oThi:

Paccmotpum npumep:
Pemmnte cucremy ypaBHEHMI:
xy + 2x, —3x; = 0;
2xy —x; +4x;=5;

3x;+x;,—x3=05

1 2 -3
A=12 -1 4 |;
3 1 -1
1 2 =3
AM=(2 -1 4 |=10=%0
3 1 -1

Brruncinum onpenenureny Kaxaoi nepeMeHHOM:
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0 2 -3
A=[5 —1 4|=0-15+40—-15+10—0=20
5 1 -1
1 0 -3
A,=|2 5 4|=-5-30+0+45—-0—20=-10
3 5 -1
1 2 0
A;=12 -1 5/=-54+0+30-0-20—-5=0
3 1 5
A i = i i i 10

Ortser: (2;-1,0).
®opma npeacTaBlieHUs: pe3yJibTaTa: BHIOJTHCHHAS paboTa.
Kputepun omenku:
3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3a/1a4l BBICTABISICTCS IOJOKUTEIbHAS
oneHka — 1 6asur.

3a He MPABWIBHBIN OTBET HA BOIPOCH! MM HEBEPHOE PEIICHUE 3a/1a4U BBICTABIISCTCS OTPUIIATEIbHAS
onenka — 0 6ayuIoB.

KauecTBeHHas olieHKa WHIANBUAYAIbHbBIX
Iponent 00pa3oBaTENbHBIX TOCTHHKCHHUI
pe3yIbTaTUBHOCTH e
(TIpaBUIIBHBIX OTBETOB) BepOAIbHBINA aHAJIOT
(oT™meTKa)
90 + 100 5 OTJINYHO
80 ~ 89 4 XOPOIIIO
60 +~79 3 YJIOBJICTBOPUTEIHHO
MmeHee 60 2 HE yJIOBJIETBOPUTEIILHO

Tema 2. 2 CucteMbl JTUHEHHBIX YPABHEHU
IIpakTnuyeckoe 3ansitue Ne 6
Pemenne cucreM JIMHeiiHbIX YpaBHEHUH MaTPUYHBIM MeTO0M

Heab padoThl: HAYYUTHCS PENIATh CUCTEMbI TUHEHHBIX YPAaBHEHUN MAaTPUYHBIM METOOM.
Beinosnus pabdory, Bel Oyaere:

YMETh:

YO 01.03 onpenensaTs 3Tamsl pelieHns 3a/1a4H;

YO 01.09 ouenuBars pe3ysibTaT U MOCIEACTBHS CBOUX JEUCTBUI

V5 pemath cuCTEMBI JIMHENHBIX YPABHEHNUN PAa3JIMUHBIMU METOLAMH.

MarepunanbHoe obecnieyeHue:
NunuBunyanpHbIC 3a1aHMs , YI€OHUKH, KOHCIIEKTHI JICKITUH.

3amanue: Pemnre CHCTEMBI JIMHEHHBIX YPABHEHUM:
3X =X+ X% =3 2X +2X, — X3 =3
2. 3%, — X, +5X%, =2

7% +8x, —6x%;, =13

1 3% +2x,-3%,=0
SX, + X, —TX, =-1

Kpartkue TeopeTrnyeckue cBeleHUus:
[TycTh 3a1aHa cucTemMa JTMHEUHBIX YPABHEHUIA:
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@y1%y + Aoy + o+ @y, x, = by;
Ay %y + Qyp Xy + -+ ay,x, = b,

Ig";"nl":'::l + ‘Im:x: + -+ amnxn = IE""m

@13 82" Gy X1 by
CocraBuM Matpu4HOe ypaBHenue: AX = B,rne A = | @21 Qo Qg | X=|X3 |;B=| b, |.

Bl m2 mn

X=A1-B

UTOoOBI BEIUMCIUTH OOPATHYIO MATPHILY, HYXKHO:

a) BBIYHCIIUTH ONPEIeIUTENb MaTpuibl A (AA # 0);

0) HaliTu anreOpandeckue JOMOJHECHUS I KaK0T0 AJIEMEHTa MaTPHUIILIA;
B) TPAHCIIOHUPOBATH MATPHILY U3 AIreOpandecKuX JONOTHCHUH;

) Ay Ay Ay
r) HaiiTu 06paTHYyIO MaTpuIly: A™1 = o A, A, A
J|:L:L:"! Aﬂ?'! - Amn

YroGbl HAMTH HEM3BECTHYIO MATpPUIy X, HY’KHO YMHOXHTb OOpaTHY MaTpHiyA 'Ha maTpuiy B,
COCTOSIIYIO U3 CBOOOJHBIX WICHOB.

IHopsinok BbINoHEHNs PadOThI:

1. 3anumuTe cucTeMy JTMHENHBIX YPaBHEHUH.
2. CocTaBbTE MAaTPUYHOE YpaBHEHHUE.

3. Beiuncnure oOpaTHyIO MaTpuLLy.

4. HalinuTe 3HaU€HUs HEU3BECTHBIX.

5. 3anumuTe OTBET.

Xoa pa0doTbI:

PaccmoTpum npumep:
Pewmnts cucremMy ypaBHEHUN:
xy + 2x, —3x; = 0;
2xy —x, +4x3 =5;

3xy+x;—x3=5

1 2 -3 Xy 0
A=12 -1 4 | X=|x|;B=|5]
3 1 -1 X3 5

1 2 -3
AM=|2 -1 4|[=10=%0
3 1 1—14
A, =(-1)° L _1‘=1—4=—3

A, =(-1)° E _41‘ =—(—2—-12) =14

Ay = (—1)4E _11‘ —2+4+3=5
Ay =1 A, =8 Ay =05 Ay =5 Ay, = —10; Ay = 5.

1 /3 -1 5
-1 _
A _E(l4 8 —1l:l)

5 5 -5
) -3 -1 5 0 ) 20 2
— -1 N = N —_ —_ = —_
X=A B—m 14 8 —10 2 1=n 10 1]
5 5 —5 5 0 0

Ortser: (2; -1; 0).
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®opMma npeacTaBieHUs pe3yabTaTa: BHIIOJHEHHAs paboTa.
Kpurepun onenku:

3a mpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3314l BBICTABISICTCS TOJOKUTEIbHAS
oneHka — 1 Gasur.

3a He MPaBWIBHBIN OTBET HAa BOMPOCH! WM HEBEPHOE PEIICHUE 3a/1a4M BBICTABIISETCS OTPUIIATEIbHAS
onenka — 0 6ayuIoB.

Tponert KauectBennast  oreHka HHAMBUYaIbHBIX
00pa3oBaTebHbIX TOCTUKECHUIN
PE3yJIbTaTUBHOCTH S -
(IpaBUIIBHBIX OTBETOB) (oTMeTKa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 ~ 89 4 XOPOIIIO
60+~ 79 3 yJIOBJICTBOPUTEILHO
menee 60 2 HE yJIOBJIETBOPUTEIILHO

Tema 2. 2 Cucrembl JIMHEHBIX YPABHEHUI
IIpakTHyeckoe 3anaTHe Ne 7
Pemenue cucrem JIMHEHBIX ypaBHeHUH MeToaoM ["aycca

Heanb pabdoThbl: HAYYUTHCS pPEIIaTh CUCTEMbl JMHEWHBIX YPaBHEHHUH METOJOM IOCJIEI0BATEIHLHOIO
UCKJTIOYEeHHsI TepeMeHHbIX (MeToioM ["aycca).

Boinosnus padorty, Bel Oyere:

YMETB:

YO 01.03 onpenensaTs 3Tamsl pelieHns 3a1a4H;
YO 01.09 ouiennBaTh pe3yabTaT U MOCIEICTBUS CBOUX JEHCTBUM
V5 pemath cuCTEMBI JIMHENHBIX YPABHEHNUN Pa3IMYHBIMU METOIaMH.

MaTepnanbﬂoe o0ecneyeHnue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3aaaHusd, y‘Ie6HI/IKI/I, KOHCIIEKTHI JICKIIHIA.

3aganue:
PemmTe cucrempl IMHERHBIX YPABHEHUN:

3%, —2X, =5%; + X, =3 X, + X, =3X; +2X, =6
1. |2% —3X, +X; +5x, =3 2 | X — 2%, —X,=—6

X, +2X, —4x, =-3 X, + X, +3%, =16

X, — X, —4X; +9x, =22 2X, —3X, +2X, =6

KpaTkue TeopeTudyeckue cBeieHUs:

Merton I'aycca siBnsercss oJHUM U3 Hanbojee YHUBEPCATbHBIX METO/IOB PEIICHHUS] CUCTEM JIMHEHHBIX
ypaBHeHUH. OH COCTOUT B MOCJIEIOBATEILHOM UCKITIOUEHUH HEU3BECTHBIX.

[Iponece pemenus mo merony I'aycca coctouT u3 AByX »TanoB. Ha mepBom stame (nmpsmMoil Xom)
CHUCTeMa NPUBOJUTCSI K CTymeH4daromy Buay. Ha Bropom osrtane (oOpaTHbIi XO0a) HIET
NIOCJIEA0BATENBHOE ONPEAEIEHUE HEU3BECTHBIX U3 3TOM CTYIIEHUYAaTOW CUCTEMBI.

Ha npakTtuke ynoOoHee paboTaTh HE C CHCTEMOM ypaBHEHHUH, a C paCUTUPEHHON MaTPHUIEH, BHITTOTHSIS
BCE 3JIEMEHTapHbIe PeoOpa30BaHuUs HAJl €€ CTPOKAMHU.

DeMeHTapHbIMU MTPE0O0Pa30BAHUIMU MATPUILIBI SBIISIFOTCS:
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- IepeCcTaHOBKa CTPOK MECTaMH;

-YMHO)KEHHE HEKOTOPOW CTPOKH Ha JII000e, He paBHOE HYIIIO YHUCIIO;

-npubaBlieHHe K OJJIEMEHTaM OJHOM CTPOKH COOTBETCTBYIOLIUX JJIEMEHTOB JAPYroil CTPOKH,
YMHOXEHHBIX Ha OJHO U TO K€ YHCIIO

HOpﬂIlOR BbIIIOJTHCHUSA paﬁoTbI:

1. 3alnuIlInuTe CUCTEMY JIMHEHHBIX YPaBHEHUM.

2. CocraBbTe pacUIMPEHHYIO MaTPHUILY.

3. BoimonuuTe areMeHTapHble PeoOpa3oBaHUsl CTPOK MATPHUILbI, HUCKIIOYAs MOCIIEI0BATENbHO
nepeMeHHble. B pe3ynbpraTe 10KHA MOTYYUTHCS CTyIIeHYaTasi MaTpuia.

4, [To cryneHuaroi MaTpuIEe COCTaBbTE CUCTEMY.

5. [TocnenoBarenbHO HAAUTE 3HAYCHUS BCEX HEU3BECTHBIX.

6. 3anummTe OTBET.

Xon paboThi:
Paccmotpum npumep:
Pemnts cucremy ypaBHEHUN:
xy + 2x, —3x; = 0;
2xy —x, +4x, =5;
3x;+x;,—x3=05
CocTaBUM pacIIMPEHHYIO MAaTPULLy U3 KO3 PHUIMEHTOB IPU HEU3BECTHBIX U CBOOOIHBIX YJIECHOB:

1 2 -30
(AlB)=|2 -1 4|5
3 1 -—1ls
BBIHOJ'IHI/IM BHCMCHTapHBIC Hp606paSOBaHI/I$I Hazqg CTpOKaMI/I ManI/ILILIZ
1 2 —3|0 1 2 =30 1 2 -3|0
2 -1 4|5] ~lo -5 10|5] ~[o 1 —2/-1]~
3 1 -—1ls 0 -5 8ls 0 -5 8ls
1 2 -3]0
~lo 1 —-2/—1
o o —2lo

HOJ’Iy‘IGHHOﬁ MaTpune COOTBETCTBYCT CUCTCMaA ypaBHeHHﬁI

X, — 2xg=—1
—2x5 =10

"
]

Hauwnnas CHU3Y BBCPX, HAXOJAUM 3HAUCHUS HCU3BCCTHBIX!

X, — 2xzg=—-1 x, =—1 : X, =—1 :
x3 =10 x; =0 x; =0
x, =2
x, = —1,
x3 =20

Ortgert: (2;-1;0).

®opma npeacTraBiaeHus pe3yJbTaTa: BHIIOTHEHHAs padboTa.

Kpurtepum ounenku:

3a IpaBWIBHBIM OTBET Ha BOIPOCHI WJIM BEPHOE PEILIECHUE 3ala4d BBICTABIISICTCA IIOJOKUTEIIbHAS

oneHka — 1 6Gasur.
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3a He MPaBWIBHBIN OTBET HA BONMPOCH MJIM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIIICTCS OTPHIIATEIbHAS
onenka — 0 0aos.

n KauectBeHHast oOlleHKAa  WHIUBUYATIbHBIX
OLIEHT M
pol 00pa3oBaTeNbHbIX JOCTH)KEHUN
PE3yJIbTaTUBHOCTH 6a
1 .
(IpaBMIIBHBIX OTBETOB) (oTMeTKa) BepOANBHBIN aHATIOT
90 +~ 100 5 OTJINYHO
80 + 89 4 XOpOIIO
60 +~ 79 3 YAOBJIETBOPUTEIBLHO
meHee 60 2 HE YJIOBJIETBOPUTEIHHO
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Tema 2. 2 Cucrembl JJUHEHHBIX YPABHEHUI
IIpakTnyeckoe 3ansaTue Ne 8
Pemenne cucreM JTMHENHBIX yPABHEHHU PAa3JIMYHBIMM METOAAMU

Hean padoTbi: HayunThcs pemiatb CUCTEMBI JTMHEWHBIX YPABHEHHUH pa3IuYHbIMUA METOIaMH.
BoinosinuB padorty, Bel Oynere:

YMETh:

YO 01.03 onpenensaTs 3Talibl pelieHns 3a/1a4H;

YO 01.09 onteHuBaTh pe3ysabTaT U MOCIEACTBUS CBOUX JACHCTBUI

V'S pemaTth cucTeMbl TMHEHMHBIX YPaBHEHUN Pa3IMUHBIMH METOIAMHU.

MarepuanbHoe o0ecriedenune: MluauBuyanbHbple 3a/1aHUs, YI€OHUKH, KOHCTIEKTHI JICKITUH.

3aganue:
PemmuTh cuctembl JIMHERHBIX YPABHEHUN:
X =X, + % =3
2X2 33 o 2y — Fy + 4z = 11
Xy + 22X, =9X = Xy + dxg — Jxg =9
1) 5X1 + X2 —7X3 =-1 2) —3;1_-1 —_ 4-;1_-2 + Xz = —25

Kpatkue TeopeTrnueckue cBeJeHH:
a1yt oapry tapr = b
Az %y + Ay +agx; = by
IlycTh 1aHa CHCTEMA TPeX JIMHEHHBIX YPABHEHHUIT C TPEMs HeM3BECTHBIMY: ‘Ga1¥1 T 837 + 85325 = by
UrobObl pemmth cucreMy MeronoMm Kpamepa, COCTaBHM OIpeNeNUTeNb U3 KOA(PPHUIMEHTOB TMPH

HCU3BCCTHBIX.

@yp Gz g
A= |0z Gz Oz

9TO0T OIPEACIINTEC/Ib HA3bIBACTCA ONPECACTIUTCIIEM CUCTCMBI:

Ggp Ggz COgg

CocTaBuM ompenenuTen Kaxaon Hen3BecTHOH. Onpenenurens 4 MOJTY4aeTCsl U3 OMPEeIeTUTENs A
myTeM 3aMeHbl TMepBOro croyidia KO3(PQPHUIMEHTOB CTOJOOM H3 CBOOOJHBIX  UYJICHOB.
b Qg Oy
1 1 1

& &

A= by By Ay
by @y agl
Onpenenurens 4, MOJIy4aeTCA U3 ONPENCITUTENS A MyTeM 3aMEeHbI BTOPOTO cTOOIa K03 PUIIMEHTOB

CTOHGHOM nus3 CBO60)1HBIX YJIICHOB.

ay by ey
Ay=ay by ay
az; by ag
Onpenenurens 22 monyuaercst u3 onpenenutens £ myrem 3aMeHs! TpeThero cTonba KOdPGUIMECHTOB

CTOJIOIOM M3 CBOOOIHBIX YJIEHOB.
ay @y by

Ag=lay  ap by

Ay 83 by

— "\"l

UroObl BBIUMCINTH 3HAUEHHUs] HEU3BECTHBIX, BOCIHOJb3yeMcs ¢opmyrnamu Kpamepa: 1T
M
s pemienus cucreMsl MeToioM [ 'aycca NCIIONb3yHTE aITOPUTM:
1) 3anuuIMTe CUCTEMY JTMHEHHBIX YPABHEHUM.
2) CocTaBbTe pacIIUPEHHYIO MaTPHUILY.
3) BeinonHuTe 3nemMeHTapHble MpeoOpa3oBaHMs CTPOK MATPUILbI, UCKIIHOYas IMOCIEI0BATEIbHO

MEPCMCHHBIC. B PE3YIbTATC AOJDKHA MMOJIYYHUTHCA CTylICHYATasA MaTpulia.
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4) [To cryneHuaroi MaTpHIle COCTaBbTE CUCTEMY.
5) ITocnegoBarenbHO HAUTE 3HAYEHUS BCEX HEU3BECTHBIX.
6) 3anuimre OTBET.

Jlnis pereHust cucTeMbl MAaTPUYHBIM METOAOM:!
1. 3anumuTe cucreMy JMHENHBIX YpaBHEHUH.
2. CocraBbTe MAaTPUYHOE YPaBHEHHUE.
3. Beruncnure o0paTHYIO MaTpUILy.
YToObl BEIUUCINUTE OOPATHYIO MATPHILY, HY’KHO:
a) BBIYUCIMTH OnpeaenuTens Matpunsl A (44 = 0);
0) HaiiTu anredpanyeckue JOMOIHEHUS A KaKIO0I0 3JIEMEHTa MaTPULIbL A
B) TPAHCIIOHUPOBATH MATPHUILY U3 ANreOpanyecKux JONOTHEHUH;
Ay Ay Ay
. 2 m
At == Ay Ape Ay
. A4

I') HAUTH OOpaTHYIO MAaTPHILY: A A Ay,

-1
UroGhl HANTH HEM3BECTHYIO MATPHIly X, HYXHO YMHOXKHTh OOPATHYIO MaTpuily

COCTOSIIYIO U3 CBOOOJHBIX WICHOB.

Ha marpuny B,

4. Haiinute 3HaYEeHNU HEM3BECTHBIX.
5. 3anuimre OTBET.
dopma npeacTaBiieHUsi pe3yJbTaTa: BHIIOJTHCHHAS padoTa.

Kpurepun onenku:

3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3314l BBICTABISICTCS IOJOKUTEIbHAS
oneHka — 1 6asur.

3a He MPABWIBHBIA OTBET HA BOMPOCH! WJIM HEBEPHOE PEIICHUE 3a/1a4U BBICTABIISICTCS OTPHIIATETbHAS
oreHka — 0 0ayIoB.

KadecTBeHHass  OlleHKAa  WHIAMBHIYaJTbHBIX
Hpouent 00pa30BaTeNbHbIX JOCTH)KEHUN
Pe3yJIbTaTUBHOCTH - :
(paBUIILHBIX OTBETOB) (oT™eTKa) BepOaIbHBINA aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOUIO
60 + 79 3 YJIOBJICTBOPUTEIHHO
MmeHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 3.1 Teopusi npenesioB
IIpakTuyeckas padora Ne 9
Borunciienue npeaeioB GpyHKIUi

Hess: HayuuThbcst BEIUMCIATE TpeAesbl GyHKINHN.

Boinosinus padory, Bel Oyaere:

YMETh:

VYO 01.02 ananu3upoBath 3a7a9y WIH MPOOJIEMY U BBIICNIATH €€ COCTABHBIE YaCTH,

VO 01.03 onpenensTs 3Tanbl pelieHus 3a1auu;

Y4 pemarb mNpuKIaAHblE 3a7auyd € HUCIHOJIb30BAaHUEM DJIeMEHTOB U depeHaTIbHOTO |
MHTErPAIbHOTO UCYUCIICHUH;

MarepunanbHoe o0ecniedeHHe: MHANBUAYAIBHBIE 3a1aHNS, KOHCIIEKTHI JIEKIUH.
3aganue:
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Berancnuts npenens GyHKIH:
g, g(—x° 4+ 2xf — 4xr — 1)
i+l

Triid
4r’-Tr-1

Exf-ox -1

lirm,,
limg_,;

lim S —
A 2y

1 a5 10

1111 S
el A |

, rlr —pi e

limy o=

x
Jardl-1

lim, g

. ( r )x
11T1 -
LR PP E

Iopsiaok BbINOIHEHUS PA0OTHI:

1. Haiinure nmpeaen GyHKIMM, HCIIOIB3YS TEOPEMBI O Mpeeax.

2. Ecnu nonmyuunace HeOnpe1eIeHHOCTh, ONPECIUTE €€ BUJI U CITOCOO PACKPBITHSL.
3. [IpeobpasyiiTe GyHKINIO U pAaCKPOMTE HEONPEAECTEHHOCTb.

4, Brruncnure npeaen.

Xoxa padoThI:

Haiitu npenen pynkuuu:

L N o k~ow DdE

1. lirmn,(2x% — 102" —4x + 53
Hcnonb3yeM TeopeMbl 0 peaeiax:

lim, ;2% — 10x% — 4 + 57 = 2(lim,; 0% — 10(lim, ;)% —
4lim,gx+5=16—40 — G4 5 = —27

3r°-11r 46
2 limx_,grsxjg
OyHKIUS TPECTABIAET COOOH OTHOIIEHHE JIBYX MHOTOWICHOB, OOpAINAIOUIMXCS B HYJIb B TOUYKE
x = 3.IloaTOMy CHayaJa npeobpazyem JAHHYIO GyHKLHIO.
JIroOol KBajgpaTHBIM TpeXuJeH MOXKHO pa3loXKUTh HAa MHOXHUTEIHM C IOMOULIBI0 (OPMYJIbI
pxi+ br+c=olx —x)lx —x,), raoe " x; KOpHHU KBaJpaTHOI'O TpeXdJICHA.
KopHusamu KBaJpaTHOTO TpexuwieHa 3x’ —1lx+ 6 SABJISIFOTCSA qncia Su 3; 3HAYUT

2
3x? —1lr+6=3{x— E][:r— £y
1
A KOPHHU KBa/IpaTHOTO TpexIeHa 2«* — 5x — 3 paBHbI ; H 3, CIIe/10BATEbHO

2xt —Sr—3=2(x+2)(x - 3) .

B o 128 —11x+5
03BPAIIASCE K MPEACITY, UMEeM: lim,,; T=————

2
, Iri-1lr 46 , L T , -1 9-1 7
hmx—:E— = 1mx—:3+ = hmx—:E_ =—=-=1L
I1x7-Gx-3 It e-5 i+l 64l 7
3.1 117 BB +10
. 11T, T —
gt Bt

Tak KaKk MHOTOYJICHEI B UHCINUTEJIC W 3HAMEHATEIIC CTPEMITCA K o0, TO IMOJIydacM HCONPCACICHHOCTD

o1
Buaa [;] . I[J'I}I €C PACKpPLITUA Pa3ACIIUM KaKAO0C CJIAaracMo€ YUCIUTCIIAA U 3HAMCHATCIIAL Ha x2, Torma
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MOJIy4YUM:
11 —5x% —6x + 10

lim 3 7
=00 Bx® — Bt 4 2
11 547 ax+ 10
= lim A7 AT AT A
iam BxT Bxf N 2
AT AT A
11 5 & 10
T ST A 0
= lim T =—=10
] 6 — &
P )

e
4. lim, g .r

UYToOBI BBIYUCIUTE TIpee (YHKIMH, HY)KHO BOCIIOJIB30BaThCs (POPMYIION MEPBOTO 3aMeYaTesIbHOTO
, ZItLE
npenena: lim,,;— = 1. YMHOXXHUM YHUCIIUTENb U 3HAMEHATEIIb ):[p06H Ha e
X

x 1 = x
sinc ST ] sing q
limm =lim2 2=—11m IE =
—0 0 l 2ra0 = 2
2* 2
Ex

, z
A lim, o, (1 - ;)

[Ipeobpasyem ¢yHKIMIO Tak, YTOOBI MOXKHO OBLIO NMPHUMEHUTH BTOPOW 3aMedaTelbHBIN Tpeaed,
X

1
bopMyny lim e, (1 + ;) =@
BBezneM HOBYIO IEpEMEHHYIO: x = — 3, x — 0y — &3,

3, 5% 3 18 13 -L8¥
lim (1 ——) = lim(l ——) = lim (1 +—) =g 15
X0 a = —3y = ¥

®opma npeacTaBieHus pe3yJabTaTa: BHIIOJHEHHAs paboTa.
Kpurepun onenkn:

3a mpaBUIBHBIM OTBET Ha BOMPOCHI WJIM BEPHOE pEIlIEHHE 3a/a4ll BBICTABISICTCS MOJOKUTENbHAS
oneHka — 1 6ayr.

3a He MPaBUIBHBIM OTBET HA BOMPOCH! UM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIISETCS OTpULIATEIbHAS
onenka — 0 0ayIoB.

TponenT KayecTBeHHast  oleHKa HHAMBUYaITbHBIX
00pa3oBaTeNbHBIX TOCTHKCHUIN
pe3yJIbTaTUBHOCTH o -
(TIpaBMIIBHBIX OTBETOB) (oT™eTKa) BepOATHHBIN aHAIOT
90 + 100 5 OTIUYHO
80 +~ 89 4 XOpOIIIO
60 +~ 79 3 yJIOBJIETBOPUTEIHHO
meHee 60 2 HE YJIOBJIETBOPUTEIBHO

Tema 3.1 Teopusi npeneson
IIpakTnyeckas padora Ne 10
HccaenoBanue GpyHKIMA HA HENPEPbIBHOCTH M TOYKHU pa3pbiBa

Heab: Hayuntbcs HaXOOUTh TOYKH pa3pbiBa (YHKIMH, ONPENeNsTh UX PO, HAXOIUTh aCHMITOTHI
rpaduKoB QYHKIHUH.
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Boinosnus padory, Bel Oyaere:

YMETB:

YO 01.02 ananu3upoBaTh 3a7a4y WIK MPOOJIEMY U BBIICIATH €€ COCTABHBIC YaCTH,

YO 01.03 onpenensaTs 3Tallbl pelIeHNs 3a/1a4H;

Y4 pemare mNpUKIaJHbIE 33Jayd C UCIOJb30BAaHUEM dSJEeMEHTOB U epeHIHaTbHOTO U
HHTCrpajibHOI'O I/IC‘-II/ICJIGHI/If/'I;

MarepuanbHoe oOecriedeHue: UWHIMBUAYAIbHBIC 3a/laHUs, KOHCIEKTHI JICKIUH, Tabmuma
MIPOU3BOHBIX.
3amanue:

HccnenoBaTh pyHKIIMHM HA HETIPEPHIBHOCTh. HaiiTh TOUKM pa3pbiBa U ONpeNeNuTh X poa. Haltu
ACUMIITOThI (DYHKIIHH.

2x° 43,
1) ¥= x2 g’

237 —dx -0
2) = —

xE 15

KpaTKne TCOPETUYECCKHUE CBCACHUA
AcumnToToii rpaguka GyHKIMU y = f{xJHa3pIBaeTCA NpsMas, oOliajaronias TeM CBOMCTBOM, UYTO
paccTOsSHUE OT TOYKH [ f{x)) 0 ITOW MPSIMOM CTPEMHUTCS K HYJIO IPH HEOTPAHUUCHHOM Y/IaJICHUU

TOYKH TpaduKa OT Ha4yajIa KOOPAUHAT.

[Ipsimast x = & Ha3pIBaeTCS BEPTUKAJIBHOI acMMNTOTOM rpaduka QyHKIUN ¥ = f(x), €CaH XOTS OBl
OJIHO W3 NPEACIbHBIX 3HAYCHUM lirry o flx) AWM limg ., fix) PaBHO —050 MM +10 .

3ameuanue. [Ipsmast x = o He MOXKET OBITh BEPTHKAILHOW aCHMITOTON, ecau (YHKIHS HENpephIBHA
B TOYKE ¥ = 6. [[03TOMY BepTHKAIbHBIE ACHMIITOTHI CJIEyeT HCKATh B TOYKAX Pa3pbiBa ()yHKIIHH.

[Ipsimast ¥ = & Ha3BIBACTCSA TOPU3OHTAIBHON aCHMNTOTOM Tpaduka QyHKIHH ¥ = f(x]), €CIIA XOTS OBl
OJTHO U3 TPEACTbHBIX 3HAYCHUH lirn, o fix) WIH lim, ,_.. F(x) paBHO b.

3ameuanue. ['padpuk (GyHKIUM MOKET HMMETh TOJIBKO MPaBYK) TOPU3OHTAIBHYIO AaCUMITOTY WM
TOJIBKO JIEBYIO.

[Ipsimast v = kx + & Ha3bIBaE€TCSA HAKJIOHHOM acuMNTOTOM rpaduka byHKIMH ¥ = fix),
€CIIHN lirn ool flx) — kxr — B =10

Ecnmu ana QyHKIMM ¥ = f(x) CYIIECTBYIOT MPEICIIbI limx_,mﬂTIJ =ku lim_flx)—kei=58, TO

(GYHKIMS MMEET HAaKJIOHHYIO aCUMITOTY ¥ = kx 4+ & TIpu x — ta,
Xon pa6oThi:

HccnenoBarh GyHKIHMIO Ha HENPEPHIBHOCTh. HallTi acuMNTOTHI (DyHKIHH.
2
&
Y= ur

O6iacth onpeneneHus GyHKImn D{f) = (—oo; 1) U (1; 4]

Touka x = 1 gBnsAeTCS TOUKOM pa3psiBa 2 pona, T.K.

it it

1 1
lin —=H=—m lin —=H: -
r=l-0, . =140, . +
HpHMaH x=1- BCpTUKAJIbHAsA aCUMIITOTA (I)YHKL[I/II/I. ypaBHCHI/IC HaKJIOHHOW aCUMITOTHI HMEET BU
v=kr4+ b,

Flad xt xt 1 1

k= }Eﬂ x - }EEQI — M =}1—:IE-2:1:2 —2r x3ea
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A y at 1
Tahetlar—2 27

y P —x{x—1)
T xhe 2(z—1)

y x? —rl 4y ) x ) 1 1
Taha 2x—1)  som2(x—1) soe, 2 2

®opma npeacTaBieHUs pe3yJbTaTa: BbINOJIHEHHAs paboTa.

Kpurepun onenkn:

3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3a/1a4d BBICTABISICTCS IOJOKUTEIbHAS
oneHka — 1 Gasur.

3a He MPaBWIBHBIA OTBET HA BOMPOCH! MJIM HEBEPHOE PEIICHUE 3aa9l BBICTABIISICTCS OTPHIIATCIbHAS
oneHka — 0 6ayuIoB.

I KauecTBeHHast OIleHKAa  HMHIUBUIYaTbHBIX
OLICHT M
pol 00pa3oBaTeNbHBIX TOCTHKCHUI
pe3yIbTaTUBHOCTH pp—
(TIpaBUIIBHBIX OTBETOB) (oTveTKa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 ~ 89 4 XOPOIIIO
60+~ 79 3 yIIOBJICTBOPUTEIILHO
MmeHee 60 2 HE yJIOBJIETBOPUTEIILHO

Tema 3.2 IIpousBoaHasi pyHKIMHU U ee IPUMEHeHHe
IIpakTnyeckoe 3ansaTue Ne 11
JAudppepeHuupoBanne CJIOKHBIX PYHKIHH

Hean padorbi: HayunThcs HAXOAUTH TPOU3BOJHBIE CIIOXKHBIX (PYHKIINH.

Beinosnus padory, Bel Oyaere:

YMETh:

YO 01.02 ananu3upoBath 3ajauy WIK IpoOIeMy U BBIIEIATh €€ COCTaBHbIE YaCTH;

YO 01.03 onpenensaTe 3Talbl pelIeHUs 3a/1a4H;

Y4 pewmarh NpUKIAJAHBIE 33aJadyd C HCHOJB30BAHHMEM 3JEMEHTOB AU(QepeHIHnanbHOro U
MHTETPaJIbHOTO UCUUCIICHUH;

MarepuanbHoe oGecnedeHue: HauBuIyanbHBIE 3aJaHWs, TaOJHUIA TPOU3BOIAHBIX, KOHCIIEKTHI
JICKIIUI.

IIpousBoanas B ieKkTpoTexHuke. [I[porekanue Toka B 3MEKTPUUECKON 1IeNH (3a7a4a 0 MTHOBEHHOM
BEITUYMHE TOKA).

[TpencraBum cebe IEKTPUIECKYIO 1IETIh ¢ HEKOTOPHIM UCTOYHUKOM Toka. O003HauUM uepe3 (=
g(t) KoruecTBO 3eKTprUYecTBa ( B KYJIOHAX ), IPOTEKAOIIEE Yepe3 MOMEPEYHOE CEUCHHE TIPOBOHIKA
3a Bpems t. Toraa q(t)-q(t) ecTh KOIMUYECTBO ICKTPUUECTBA, TPOTEKAIOIIIEE Yepe3 YKa3aHHOE CCUCHHE
3a MPOMEXYTOK BpEMEHH 0T MOMeHTa t 10 MoMeHTa t . CpeHel CHIION TOKA 3a yKa3aHHbIN
MPOMEKYTOK BPEMEHU HA3BIBAETCSI YUCIIO

lep= 0(t2)-a(to)/ ta-to

B ciydae mocTossHHOTO TOKa cpefHsist cuiia Toka | OyneT oAMHaKOBOU AJIs JIIOOBIX pa3InYHbIX,
HO OJIMHAKOBBIX IO JJIUTEILHOCTH MTPOMEXYTKOB BpeMeHH. Eciu B 1ienu nepeMeHHbIi TOK, TO |
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,OyZIeT pa3InyHON JUIsS pa3INyHbIX, HO OJIMHAKOBBIX IO JJIUTEIFHOCTH IPOMEXKYTKOB BPEMEHH.
[MoaTomy uist XapaKTEpUCTUKHU MM MEPEMEHHOTO TOKa BBOJISAT MOHSITHE MIHOBEHHOH CHIIBI TOKA,
WM CHJTBI TOKA B TAHHBI MOMEHT BPEMEHHU: MIHOBEHHOU cuyioi Toka I(t) B MoMeHT Bpemeru t
Ha3bIBACTCS Mpejieln ( €CIH OH CYLIECTBYET), K KOTOPOMY CTPEMHUTCS CPENIHSS CHJIA 32 IIPOMEXKYTOK
BpeMeHH OT t J10 t,

I=lim q(t)-q(to)/t-to

tto

3anaua 1. KoanuecTBo 3neKTprudecTBa, MPOTEKaloIIee Yepe3 MPOBOAHUK, HAUMHAsI C MOMEHTA
t=0, BeIpaskeHo dhopmymoit Q= 5t°+2t (KymonoB). BeiBectr (hopMyiTy /J1si BEIYMCIACHHS CHIIBI TOKA B
110001 MOMEHT BpEMEHH U ONPEJEIUTh CUILY TOKA B KOHIIE TPEThEH CEKYH/IBI.

Pemenne. |=dQ/dt=10t+ 2, I(3) =10.3 =230 (A).

3amaua 2. 3sMeHeHHE CHIIbI TOKA B 3aBHCHMOCTH OT BPEMEHH BBIPAXEHO ypaBHerue 1= 2t2-5t. (
I- B ammiepax, t- B cekynaax). Haiitu ckopocTh u3MEHEHMs CUIIbl TOKa B KOHIE 10-ii c.

Pemenue: V = 4t-5, VV(10) = 4.10-5 =35 Alc

3anaua 3. Haiftu cuity Toka |, ecim KoiM4ecTBO U3MEHSIETCS 110 3aKOHY Q(t):2t2 +1
JIEKTPUYECTBA, IPOXOIAIIEe Yepe3 MOoMepeuyHoe cedeHrne mpoBoaHuKa 3a 10 c.

Pemenne: | = 4t 1(10) =4.10=40 (A).

3agauya 4. Hag neHTpom Kpyrioro croiia paguyca BUCUT jiamia. Ha kakoii BeicoTe cienyeT
MOJIBECHTD ATY JIAMITY, YTOOBI Ha KPasX CTOJA MOJYyYUTh HAHOOIBIIYIO0 OCBEIICHHOCTb.

Pemenne: E =k Sin o/ (h2 +r? ,

sina =h/ vh? +r?,

Bumecro pyrxuun E = kh/(h? + r?)*2 paccmorpum dyrkmmo T = EY k2 = h? [(h? + r?)®,

Bmecto h? = z.

T=(zl(z+1?)% =(z+r*-32)[(z+r*)*, T=0,

-2z=0, z=r"/2,

h*=r’ 2,

OcBelIeHHOCTh MaKcuMabHa, ecim h = r/ V2 ,T.e,ecmutgo=h/r=1/ V2

3amaua 5. KonuecTBO 31eKTpUYeCTBa, MPOTEKAIOIIEEe Yepe3 MPOBOIHUK, HAYMHAS C MOMCHTA
t= 0, 3amaercs hopmyoit q = 3t% + t + 2 .Haiizute CUJIy TOKa B MOMEHT BpeMeHH t= 3.

3agaua 6. B kakue MOMEHTBI BpEMEHH TOK B IICTIH PAaBEH HYIIO, €CITH KOJHUYECTBO
AJIEKTPUUECTBA, TIPOTEKAIOIIETO Yepe3 MPOBOIHUK, 3a/1aeTCst (HOPMYIION:

a)g=t+kit, b)gq=4t+2

3amaua 7. M3MepeHus BeTMUMHBI 3apsijia Ha OOKIIaKaX KOHACHCATOPA MOKa3alld, 4TO 3apsil
MEHSIETCS CO BpeMeHeM 110 3akony ((t)= 3,05 + 6,11 t* — 0,8t+1. Haiiure 3aKOH H3MEHEHHUS CHIIBL
TOKA.

3ananue:

Haiitu npousBoaubie GyHKUMH
y = (5x% —2x)8

fx) = 3sin(2x —'4—’]
flx) = arcsindx + arccosx
Fflx) = logs (7x* =523+ 1)

—
f':x:] — {‘J"I_ |1+El:l5.'t'

4/ 1-co3x

ANl o

ITopsinok BbINOJIHEHHA PadOTHI:

1.  Onpenenuts BUA GyHKIMHU. BBEeCTH MPOMEKYTOUHBIN apryMeHT.

2. Ormpenenutp, KaKUMH MpaBUIaMy I PepeHIIMPOBAHUS HY)KHO BOCIOJIb30BaThC. [IpUMEHNTH
COOTBETCTBYIOIIEE PABUIIO.

3. Hcnonb3ys Tabnuiyy Npou3BOIHBIX, HATH MPOU3BOIHBIE (PYHKIIUH.

4.  PackpbITh CKOOKH M MPUBECTU MOAOOHBIE, €CIIM ATO YIPOCTHUT 3aNUCh (DYHKITHH.

dopma npeacraBJieHus pe3yJbTara:

Haiitu mpou3BoHbIe PYHKITHIA:
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1. g(x) = (1—4xH¥°

DyHKIUS SBISIETCS CIIOXKHOUW CTeTIeHHONW. BBegemM npoMexyTounsiii aprymeHT u© = 1 —4x*, J{ns
mudepeHIpOBaHHS HYXKHO BOCIIONE30BaThesl opmymnoit (u™)’ = nu™ - '

y =10(1— 4x%)%- (1 — 4x?)" = 10 (1 — 4x?)*(—8x)
= —80x(1 — 4x?)?

2. flx)= sin%x - cos 2x

OyHKIUS TPEACTABISAET COO0H MPOU3BEICHHUE ABYX CIOKHBIX TPUTOHOMETPUYECKUX (DYHKITHIA.
[TosToMy cHauaja BOCHOIb3yeMcs npasuioM audepenuupopanus (U -V) = U'V + UV’

1 1 1
fiix)= (sinix -cos2x) = (sinix]'coszx + sin Ex[caszx]'
BBenem npoMeKyTOUYHBIH apryMeHT : JUIsl IEPBOM (PYHKIIUHN U = %x, JUIs BTOpOU QyHKIMHU U = 2X.

IIpu auddepeHMpPOBaHIN UCIIOIB3YEM CIeAyomure GOPMyYIIBI:
(sinu)’ = cosu -u',(cosu)’ = —sinuu'.

1 1 1
fiix)= (sinix -cos2x) = (sinixj'caszx + sin Ex[cﬂszxj’

1 1y 1
=cos—x - (—x) - cos2x + sin—x - (—sin2x)
2 2 2
, 1 1 . .
- (2x) = —cos—x- cos2x — 2sin—x - sin2x.
2 2 2
g8x+5x®
dy=—"——
- logy (3+10x)

OyHKIUS NpeacTaBIseT co00H yacTHOe ABYX CIOXKHBIX (GyHKUuH. [loaToMy cHavana
¢
v'v—uvr

!
u
BOCIOJIb3YyEeMCsI TPaBUIIOM AU(PHEepEeHIIUPOBAHUS (E) =

,(2%5)  log,(3 + 10x) — 2375 - (log,(3 + 10x))’
r o (log, (3 + 10x))?

BBeJieM IIPOMEXKYTOUHBIH apryMeHT : JUIs TIepBoii Gpyrkiuu u = 3x + 5x7, 115 BTOpoit QyHKIMH
u =3+ 10x,

[Tpu nuddepeHpoBaHUN UCIIOIB3YEM ClIEAYIOLIHNE (POPMYJIBL:

(a*)' = a*lna - u', (log, u)' = !

ulna

4= T . SRR
p (2R i log, (34 10) - 28 YR (log, (34102000

- i(logg(3+10x7)2

=

z .
ABXHEXS, - z ' _oBX+EXT =
2 n2 (3x+5x% )7 log, (3+10x) —2 e onl g (3T 10x ) _
i(logg(3+10x7)2

eyt oy 10
LEX4EXT, . _pEx+4sxt 1
2 In2i3+10x) log, (3+10x) -2 T

i(logg(3+10x7)2 /

4. f(x) = arcsin Ex + arccos5x

DyHKIUS IpeICTaBIsSeT COO0 CyMMy JBYX CIIOKHBIX OOPATHBIX TPUTOHOMETPHYECKUX (YHKIIHIA.
[TosToMy cHauaa Bocroib3yeMcs npasunom auddeperuupopanus(U + V) = U' + V',
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"

3
fi(x)= (a:rcsingx) + (arccos5x)’

o o 3 o
BBGI[CM IIPOMEKYTOYHBIN apryMEHT : AJId IICPBOU (bYHKHI/II/I u= Ex, JIA BTOpOU (PYHKHI/II/I u = bx,

[pu muddepeHmpoBaHUN UCIIOIB3YEM CIIEAYIOUIHE (HOPMYJIBL:

ur il

, r__ . r_—
(arcsinu)’ = = (arccosu) =

'(x) = n3x) =t () - ) = -
F(x) (m“csmEx) + (arccosbx)'= - X =g (5x) — T s

[{—rE 2
‘\:1 Lsx}

5.f(x) = arccosV1 —e®

QOyHKIUS SBISETCS CI0KHON 00paTHON TPUTOHOMETPHUYECKOW. BBe1eM pOMEKyTOUHBIN apryMEHT

u=v1—e* Jlng nudpepeHMpoBaHHs HY)KHO BOCIIONB30BaThCs (HOPMYJIOH
wr

= _
(arccosu)’ = =
1} ! 1 | ———
f(x)= [m’ccus‘u’l —e) = ————— . (W1 - &Y
NS

[IpoMexyTOUHBII apryMeHT SIBJSIETCS TakKe CII0kKHOU (QyHKIMel. BBeaem u i Hero HOBBIN
IIPOMEKYTOUHBIN apryMEHT

u=1-—e*

st muddepeHIpoBaHMS HY)KHO BOCIIONB30BATHCS POPMYIIOn

/
u
(Vu) =—
24
—_— ! 1 —
"(x) = |arccoss/1 — e?* )] = — 11— e
fix) ( v ————— |
J1—(1—e™)
1 1
= —— — - . = .(1_321:]"
Vi—14e%* 2y1—e*
1 1
o (~2¢")

% 21 — 2%
@dopMa nNpeacTaBJIeHUsl Pe3yJbTaTa: BHIIOIHEHHAs padoTa.

Kpurtepum ounenku:

3a mpaBUJIbHBIA OTBET HA BONPOCHI WM BEPHOE PEUICHUE 3a7a4M BBICTABJISIETCS IMOJOKUTEIbHAs
oneHka — 1 6aym.

3a He MPaBWIbHBIA OTBET HA BOIPOCHI MJIM HEBEPHOE PEILICHUE 33]1a4l BBICTABISECTCS OTpULIATEIbHAS
onenka — 0 0ayIoB.

Ipome KauecTBeHHas olleHKa WHIANBUAYAIbHBIX
HT .
pon 00pa3oBaTENbHBIX TOCTHKCHHUI
pe3yIbTaTUBHOCTH 5
ann .
(MpaBUIILHBIX OTBETOB) BepOaIbHBIN aHAIOT
(oT™meTKa)

90 + 100 5 OTIUYHO

80 + 89 4 XOPOIIIO

60 + 79 3 YIOBJIETBOPUTEIIHHO
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meHee 60 | 2 | He ynoBeTBOpHTENEHO
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Tema 3.2 IlpousBogHast QyHKIIMH U ee IPUMEHEHHE
IIpakTnueckas padora Ne 12
HccaenoBanue pyHKUMA HA MOHOTOHHOCTb, IKCTPEMYMBbI, BBIIIYKJIOCTb - BOTHYTOCTD, Ieperud

Hean padorbl: HayunThes ncciaenoBarh GyHKIIMN € TTOMOIIBIO TPOU3BOIHON
HA MOHOTOHHOCTb, 9KCTPEMYMBI, BBIITYKIIOCTh - BOTHYTOCTh, TIEPErud

BoinosinuB padory, Bel Oynere:

YMETbh:

YO 01.02 ananu3upoBath 3a7a49y WIHA MPOOJIEMYy U BBIICIATh €€ COCTABHBIC YaCTH,

YO 01.03 onpenensaTs 3Tallbl pelIeHNs 3a/1a4H;

Y4 pemare mNpUKIaJHbIE 33Jayd C HCIOJb30BAaHUEM DSJEeMEHTOB U epeHHaIbHOTO |
MHTErPAIbHOT'O UCYUCIICHUH;

MarepnanbHoe o0ecneuenme: VHnuBuayanbHblE 3aJaHMsl, TaOIMLA MPOU3BOJAHBIX, KOHCIEKTBI

JIEKIAH.

3ananmue:

1) MHccnemoBaTb  (GYHKLMIO Ha TOYKM OKCTpeMyMa U IPOMEXYTKH  MOHOTOHHOCTH:

y =4x%-3x* —6x+12.

2) MHccnenoBate (yHKIMIO Ha BBITYKIOCTh W BOTHYTOCTb, HAaWTH TOYKH Ieperuda:
X,

y :E_X +3x+1.

Kparkue Teopernyeckue cBeJeHUs:

Anroputm uccienoBaHus GyHKIIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI:

1)  Haiiti nmponsBoaHyrO QyHKIIUH.

2)  HaiiTu KpuTHYECKHE TOUKH.

3)  OTMEeTUTh KpUTHUYECKHE TOUKH Ha YHUCIOBOM MpPSIMONW M OMNPENENIUTh 3HaK MPOM3BOAHOM Ha
Ka)KZIOM MHTEpBAJIE.

4)  3anucaTb UHTEpBAJIbl, HA KOTOPBIX (YHKIMS Bo3pacTaer f'(x} = 0 u yObIBaeT f'(x) < 0.

5)  BeImucarh TOYKM KCTpEMyMa U BBIYMCIUTH 3HAYEHUS (GYHKLUU B HUX.

ANTOpUTM HCCIEeT0BaHMs (YHKIIMH Ha BBITYKJIOCTb U TOYKU NEeperunoa:

1)  Haiiti BTOpYIO IPOU3BOAHYIO.

2)  HaiiTu TOUYKH, B KOTOPBIX BTOpast IPOU3BO/IHASL PABHA HYJIIO UM HE CYLIECTBYET.

3)  OTMeTuTh 3TH TOYKM HAa YUCIOBOM NPSAMOM M ONPEAEIUTh 3HAK BTOPOH IPOU3BOJHOW Ha
KaKJIOM UHTEPBAJIE.

4)  Ecmm f"(x) =0, To rpaduK BeIMyKJIbIA BHU3. Eciu f" (x) < 0, TO rpaduk BBITYKJIBIN BBEPX.

5)  BobruncnuTh 3Ha4eHMs PYHKIMU B TOUKax rneperuoa.

Ilopsinok BeIMOIHEHHUs PadOThI:
1. 3anumuTte QYyHKIHIO.
2. Hcnonb3ys anropuTMsl, UCCIENOBATh (PYHKIINU.

Xox pa0doThI:

1) Ins dyuknun y = 4x° —3x? —6x +12 D(y) =R.

3HAUUT, A OTHICKAHUS TOYEK SKCTPEMyMa HY)KHO HAMTH TOYKH, B KOTOPBIX NMPOHM3BOJIHAS paBHA
HYJTIO WITH HE CYILIECTBYET.
y'=12x —6x-6=6(2x" —x—1)

)= 2 _ 1
Ecm ¥ =0 ,T0 X7 ~x~-1=0 Torpma x = > n X = 1. OTu Touku pa3OMBAIOT YUCIOBYIO MPSMYIO
Ha TpH IIPOMEXKYTKA.
. 2
Haiinem 3HaK MPOU3BOAHOMN y'=6Q2x" —x-1) Ha KaXKI0M,
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u3 MOJTYYUBILIUXCS MIPOMEXKYTKOB.

+ . - +
T

=142 1 X

1
Touku x = 3 u X = | ABIAIOTCS 3KCTPEMAIbHBIMHM, TaK KaK MPHU IEpPEeXoie uepe3 3TH TOUYKU
MIPOU3BOIHAS MEHSET 3HaK.
X = —5 TOYKAa MaKCUMYMa, TaK KaK IIPOU3BOJIHAS MEHSET 3HAK C «+» Ha «—», a Touka X = | — To4ka
MUHUMYMa.
1 1
DyHKIMA BO3pacTaeT Ha UHTEpBajIax | — oo,—E U [1,+oo) 1 yObIBaeT Ha | — 2 1.
2) Haiizem BTOpYIO MPOU3BOAHYIO 3aJaHHON (DYHKIIUU:
T "

o ] 2 !
y' = (IE—} — 2% + 3z + 1) = (% - 2r + :1) =z—2

Haxoaum ToYKH, B KOTOPBIX BTOpast IPOM3BOIHAS PABHA HYJIIO, JIJIs TOTO peliaeM
A 't e —

ypaBHEHHE Y (x) =0

y'(r)=r-2=0=2=2

HccnetyeM 3HaK BTOPOI IPOU3BO/IHOM CJIEBA M CIIPaBa OT IOJYYEHHOM TOUKH:

- -

2 x

“a 5 o iy -~
Tax Kax Ha mpomexytke | —29:2) propas npoussommas ¥ () < 0

, TO Ha 3TOM IIPOMEXKYTKE
1 {I}l {0. -|-’_>C}I 9 ”{']"]I ~ )

¢GyHkus Y\ BpImyKia; B CHIly TOTO, UTO Ha IPOMEXKYTKE | < BTOpas npouspognas 4 L) =1

¢yHkuus Borayra. Tak Kak mpu mepexo/ie 4epe3 TOuKy & = 2 BTopasi IpOU3BOIHAS CMEHUIIA 3HAK, TO

9Ta TOYKA SIBJISAETCS TOUKOH neperuda rpaguka QyHKIUH.

Otser. Touka I = 2 - Touka neperuba rpaduka QyHKIHH.

Ha npomexyTtke (—o0:2) (GyHKIUS BBINTYKJIa, HA IPOMEXKYTKE (2:+o0) (yHKIUS BOTHYTA.

®opma npeacTrasiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa

Kpurepun ouenku:

3a mpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEILIEHUE 3a/1aYdl BBICTABIISIETCSA IOJOKUTENIbHAS
olieHka — 1 Gait.

3a He MPaBWIBHBIN OTBET HA BOMPOCH! WM HEBEPHOE PEIICHUE 3a/1a9U BBICTABIIICTCS OTPUIIATETbHAS
onenka — 0 6ayUIoB.

KauecTBeHHast OlleHKa WHANBUAYaTbHBIX
Hpouent 00pa3oBaTeNbHbIX JOCTHKEHUN
pe3yIbTaTUBHOCTH - :
(IpaBUIIBHBIX OTBETOB) (oTMeTKa) BepOaJIbHBIH aHATIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIIO
60+~ 79 3 YJIOBJICTBOPUTEIHHO
MmeHee 60 2 HE YJIOBJIETBOPUTEIBHO

Tema 3.2 IIpousBoaHasi yHKUHMHU U ee IPUMEHEHHE
IIpakTnueckas padora Ne 13
HccaenoBanue pyHKuui U nocTpoeHne rpapukon

Hean padorel: HayunThes ncciaenoBath GyHKIIUUA U CTPOUTH TpaduKu (PyHKITUH.
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Boinosnus padory, Bel Oyaere:
YMETB:

YO 01.02 ananuzupoBath 3a7a4y WK Npo0JIEMY U BBIACIATH €€ COCTaBHBIC YaCTH,

VYO 01.03 onpenensiTe 3Tanbl peuieHus 3a1a4u;

YO 02.05 oueHuBaTh NPaKTUUECKYO 3HAYMMOCTb PE3YJIbTaTOB [TOMCKA

Y4 pemare mNOpUKIaJHbIE 33Jayd C UCMHOJb30BAaHUEM d3JeMEHTOB JuddepeHaIbHOr0 |
WHTETPAIBHOTO UCUUCIICHHUI;

MarepunanbHoe obecnieyeHue:
WNunuBuyansHble 3aJaHNs, TAOIUIA TPOU3BOJHBIX, KOHCTICKTHI JICKIMH, YUCOHUKH.

3aganue:
HccnenoBath GyHKIHIO IO OOIIECH cXeMe U MOCTPOUTH €€ TpaduK:
1. fiz) = 53 — 38,
&
2. fled = 2.
Kpartkue TeopeTuyeckue cBeleHUs:
OO6m1as cxema ucciieoBaHus (PyHKITUH.

1. Haiitu obnacte onpeaenenus pynkuuu D (y).
2. Haiitu (eciau 3TO HE BBI3BIBACT 3aTPYAHEHUN) TOUKH MepecedeHus rpaduka ¢ OCSIMH KOOpAHHAT
(mpu X =0 u npu y = 0).
3. UccnenoBath PyHKIINIO HA IEPUOAUYHOCTD, YETHOCTh U HEYETHOCTD.
4. HaiiTu mHTEpBaIbl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB U 3HAYCHUS (DYHKIIMH B dTHX TOYKAX.
5. HaiiTu uHTEpBaJIbl BHITYKJIOCTH (BOTHYTOCTH) U TOYKH Meperuda rpaduka GyHKIuU.
6. Haiitn acuMnToThI rpadguka QyHKITUH.
7. HaiiTi mOMOMHUTEIbHBIE TOYKU U IOCTPOUTH TpaduK MO pe3ysbTaTaM UCCIeAOBAHMUS.
ACUMINTOTHI.
AcumnToToii rpaguka GyHKuMU y = f{xJHa3pIBaeTCA MpsMmas, oOlajaronias TeM CBOMCTBOM, UTO
paccTosIHUE OT TOYKH [x: F{x)) IO STOW MPSAMOU CTPEMHTCS K HYIIIO IPU HEOTPAaHMUYCHHOM YIaJIeHUU
TOYKH Tpapyika OT Hauasa KOOpJAUHAT.
[Tpsimast x = & Ha3bpIBaETCS BEPTUKAJIBbHON acHMNTOTOI rpaduka GyHKIUH ¥ = fix), €CIU XOTs ObI
OJIHO U3 NPEAENbHBIX 3HAYCHUN lirn .o flx) AIX  limg_, .0 f(x) paBHO —™MIH +1,
3ameuanue. [Ipsmast x = & He MOXKET OBITh BEPTHKAIBHON aCUMIITOTOM, €cli (PYHKIIUS HETPEphIBHA
B TOUYKE x = &. [l03TOMY BEepTHKAILHBIC ACHMIITOTHI CIIEAYET HCKATh B TOYKaX pa3pbiBa (YHKITUH.
[Tpsimast ¥ = & Ha3bpIBAETCS TOPU3OHTAIBHOI ACUMNOTOTOM rpaduka GyHKINU ¥ = fi{x], €cu XOTs ObI
OJIHO U3 NPEIEIbHBIX 3HAUCHUN lirm, 0 f(x) WM lim,,_ .. f () paBHO b.
3ameuanue. ['padpuk GyHKIUU MOKET HMMETh TOJIBKO MPaBYK) TOPU3OHTAIBHYIO AaCUMITOTY WM
TOJIBKO JIEBYIO.

[Ipsimast v = kx + & HAa3pIBaeTCA HAKJIOHHONW  acMMITOTOM rpaduka  QyHKIMH ¥ = flxly = fFx),
€CIIH litn, oo | fl) — ke — b =0

. fie .
Ecnu nmns dyskumum ¥ = f(x) CyIIECTBYIOT Mpenessl hmf"'x'T =ku 11mx_,m[f(x]l — k=4, TO

(GYHKIMS IMEeT HAKIIOHHYIO aCUMITOTY ¥ = ki + & TIpH x — @,
Ilopsiiok BbINOJHEHUs padoOThI:

1. [TpoBecTn ananu3 3a1aHHON (HYHKIIMH 11O OOIIEH CXeMe.

2. Iloctpouts rpaduk GyHKIUH.

Xon padoTsI:

HccnenoBath PyHKINIO U TOCTPOUTH €€ TpaduK.

Y= we

1. O6nacte onpeaenenus GyHKIUK D{f) = (—oa; 13U (1;400)
2. Ilpu moacraHoBKe 3HaYCHHS x = 0 moaydum ¥(0) = 0,
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Taxyto ke TOUKY MOIYy4UM, €ClIi IpupaBHsieM QyHKIHUIO K HyTt0. Touka x = [ - eJMHCTBEHHAs TOUKA
MIEPECEUCHHUS C OCAMH KOOPIUHAT.

3. [IpoBepsiem GyHKIHMIO HA YETHOCTH
LI
2=

yl—x) =2 z Zrer’

yl—x) & yle); yl—a) = —yp(x).

Wrak, hpyHKIUS HU YeTHAs, HU HEYETHAs, HETIEPUOINICCKasl.

4.[[.]'[}1 OTBICKAHHUA I/IHTepBaJ'IOB MOHOTOHHOCTH BbIMHCJIACM IICPBYIO ITPOU3BOJIHYIO (bYHKI_[I/II/I
22 =21 — 48 2 Al _de 248 24P _ 4y

L

¥

(2x — 23 R Rk
[IpupaBHuBas ee K HYJIO, MOJYyYUM KPUTHYECKHE TOYKH x = 0;x =2, OHHM pa30uBaroT 00JIaCTh
OIIPENECICHUS Ha CIEAYIOINE UHTEPBAIBI MOHOTOHHOCTH i —a; (7 L {0: 173 L (1 27 U2 4
Hccnenyem noseneHre MpOM3BOIHOM ClIeBa U CIIpaBa OT HAMJICHHBIX TOUEK pa3OUCHHS.
I'paduuecku nHTEPBATHI MOHOTOHHOCTH OYIyT HMETh BU/T
y'

i = = =

0 1 2
Hccnemyemast pyHKIHS BO3pacTaeT Ha MHTepBanax ([—oo; 0 U {24} u yobIBaeT (0: 1) U (1: 2).
5.Touka x =0 TOYKA JOKAWIBHOTO MAaKCUMyMa, x = Z — JIOKaJbHOr0 MUHUMyMa. Haiinem 3HaueHue
Gynkuyn v, =0y, =2
6.. JlJ11 OThICKAHUS UHTEPBAJIOB BBIIYKJIOCTH HAaliJIEM BTOPYIO MPOU3BOIHYIO
, ldr—aizr—2)t 22t — 4w 2(2x —2)-2 g
YT (2x — 2)% T —f

g 1
S B -1)% (x-1)F

Takux HMHTEpPBAJIOB HET, MOCKOJbKY BTOpas MPOU3BOJHAS HE MPUHUMAET HYJIEBBIX 3HAYCHHI B
00J1aCTH OTpe/ICICHUSI.
7. Ilpsimast ¥ = 1 — BepTUKaIbHAST aCUMITOTa (YHKIUU. YpaBHEHHWE HAKIOHHOW aCUMMTOTHI WMEET
BUI ¥ =kx+ &,

!ﬁ‘

. x y xt y xt y 1 1
= _-rizm-ﬂ@x—2]x_x1—31¥3=212—2x_x1—1111=2_3_
x
b x* 1
T aheml2r—2 2
y P —x{x—1)
T xhe 2(z—1)
y 2t —xttx y x y 1 1
TaSaT2x—1)  ame2(x—1) e, _Z 2

Koneunslit BUI1 psAMOi CIIETYIOIIHI
L 1
¥=3x + 7"
8.Ha ocHOBe mpoBeIeHHOTO aHaIU3a BBIMOJHAEM MOCTpoeHue rpaduka ¢pyHkuu. s aToro cHavana

CTPOUM BCPTHUKAJIBHBIC U HAKJIOHHBIC ACUMIITOTBI, 3aTCM HAXOJAUM 3HAUCHUC (I)yHKI_II/II/I B HCCKOJIBKUX
TOYKaX W MO0 HUX IPOBOJUM MMOCTPOCHUC.
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y=(x+1)/2

®opma npeacTaBlieHUs pe3yJbTaTa: BbINOJIHEHHAs paboTa.
Kpurepum ouenku:

3a mpaBUJIBHBIH OTBET HA BOIMPOCHI WM BEPHOE PEIICHUE 3aJa4M BBICTABIISACTCS IOJIOKHUTEIbHAS
onenka — 1 6ar.

3a He MPaBWIbHBIA OTBET Ha BOIPOCH HJIM HEBEPHOE PEIICHHUE 33]1a4l BBICTABIISCTCS OTpPHUIIATEIbHAS
onenka — 0 0aylIoB.

KauecTBeHHas OlleHKa WHINBUIYATBHBIX
Hpouent 00pa3oBaTeNbHBIX JOCTHKEHUN
pPe3yNbTaTUBHOCTH o -
(IpaBWIIBHBIX OTBETOB) (oTMeTKa) BepOAIbHBIN aHAJIOT
90 +~ 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
60+~ 79 3 YIOBJIETBOPUTEIILHO
meHee 60 2 HE YJIOBJIETBOPUTEITHHO

Tema 3.3 UnTerpaj u ero npujIoKeHus
IIpakTnueckas padora 14
Boruncienue HeonpeaeJeHHbIX HHTETPaJIoB

He.]'[b paﬁoTbI: Hay‘lI/ITBCSI HaxXoauThb Heonpe,uenéHHHe HHTCrpaJIbl PA3JIMYHBIMU MCTOAaMU

Beinosnus pabdory, Bel Oyaere:

YMETB!

VYO 01.02 ananu3upoBath 3ajauy WK IpoOIeMy U BBIIEIATh €€ COCTaBHbIE YaCTH;

Y4 pemarb mNpuKIaAHbIE 3a7auyd € HUCIHOJIb30BAaHUEM DJeMEHTOB U depeHaTIbHOTO |
MHTETPAJIbHOTO UCUUCIIEHUH;

MarepuanbHoe obecnieuenue: VHIuBUIyadbHbIC 33aJaHUs, TaONHWIIAa UHTETPAJIOB U  KOHCIEKTHI
JIEKIIH.

3amanue

1. [(2x* — Vx)dx;
2. fcoss.:—ldx;
3. [ eﬁs_idx:

4. 1) coas;—f dx;
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6. [ x - cosxdx.

Kparkue Teopernueckue cBeaeHusi: Oynuxius F(X) HaswsiBaeTCsS nepsoobpasnoli ynxyueri st
3aganHod ¢GyHkuun Y = f(X) Ha oTpeske a>X>h, ecnum B KaXIOH TOYKE 3TOrO OTpe3Ka ee
npousBoaHas pasHa f(X), T.e. Fr(x) = f (x)-

Kaxnass HerpepbiBHass (QYHKIHS HWMEET OECKOHEUYHOE MHOXECTBO IEepBOOOpa3HBIX (DYHKIIHIA,
OTJIMYAIOUIMXCS APYT OT JAPYra Ha TMOCTOSHHYIO BEJIHYHHY.

Oomee BBIpKCHUE F(x) + C mus BCEX MIepPBOOOPA3HBIX hyHKIHIA oT JTAHHOMN
¢byuxkumun  f(X)  Ha3pIBaeTCS  HEONPEACIHCHHBIM  HHTErpajJoM  OT  3TOM  (QYHKIHUH
1 0003HAYaeTC:

j f (x)dx

rone  f(X) wHaseBaercs — mombiHTerpambHOM  Qymkmumeit, f(X)dx < —  mogsIHTErpaIbHBIM
BBIPOKCHUCM.

[lpr BBHIYHMCICHUW HEOINPENEICHHBIX WHTETPAJIOB HEOOXOJMMO HCIOJIb30BaTh KaK CTaHIAPTHYIO
TaOJHUILY, TAK ¥ PA3JIMYHBIC IPUEMbI YITPOIIEHHS MTOBIHTEIPATIbHBIX BHIPAKCHHUH, TIO3BOJISIOIINX CBECTH
3ajadyy K TaOJIMYHBIM MHTErpajlaM MPUBECTH K TaKOMY BHIY, KOTOPBIH MO3BOJHMT BOCIIOJIb30BaThCSI
CIPABOYHBIMHU TAOJIUIIAMH.

IMopsiiok BHINOJHEHHUST PAGOTHI:

BHUMAaTEIBHO U3YYUTE MOABIHTETPAILHYIO (YHKIIUIO U .HCIIOIb3YS

KOHCIICKTHI JICKIIMA, ONPEACIUTE CIIOCO0 HHTEIPUPOBAHUSI.

Xon paboThi:

1. Beruuciurs J' (5/x — 4x) dx-

B nanHOM ciiydae — mpuBOAMM K TaOJIHMYHOMY BUIY

Ux"dx:ix”+1+cj:
n+1
J.(S\&—4x)dx = SI xj/zdx—4j' xdx =

0,5+1 2
X 4% ic= 130 x5

- —-2x*+C-
05+1 2

2. Berauciutsb J‘Si”3x+1dx.
in?2
sin”x
311ech ISl IPUBEACHHUS K TAOIHYHOMY BHILY
1
sin® x

Usin xdx=—cosx+C;_[ dx=—ctgx+C)

npeoOpa3yeM MOIBIHTErPATbHOE BBIPAKEHNUE K CYMME JIBYX CJIaraeMbIX:

sin® x+1 .
J-de:J‘ SlnX+ )
SIN™ X SIn™ X

Bo MHOTUX ciydasix [Uisi IPUBEACHHS K TAOTMIHOMY BHY MOXKHO HCIIOJIb30BaTh 3aMEHY IEPEMEHHOI
(TOACTaHOBKY).
3. BeruucnuTh HHTErpa J 4214y -

)dx:—cosx—ctgx+C-

X
3nech Uil NPUMEHEHUS TaONUYHOM (OPMYIIbI I aXdX=a—+C HE0O0X0AUMO Tpeodpa3oBaTh
Ina

nokasaTenb cTenenu 2X — 1. Beenem nmogcranoBky: U = 2X— 1, oTkyna du = 2dX 1 gy — ldu- Torna:
2

J.42X—ldx= du = 2dx =J.4U O’5dU=O,5J.4UdU=O,5n=
n
dx =0,5du
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42X—1

In4
4. BwUucauTh UHTETPAI j sin 5xdx-

=05 +C-

_ U =>5x 1¢ . 1 1 5. BbluncIMTh HHTErPAT J‘ xdx
I&n&mx: du = 5dx :Ajsmudu:——amu:——cm5x+c x2 -8
1 5 5 5
dx==du
5
u=x>-8 1
j >2<dx = )du = 2xdx :J.Z—:1 d—uzllnu:lln(xz—S)JrC'
X“ -8 u 2°u 2 2
xdx ==du
(Murerpan J“LUZ Inu+C — TaOJIHYHBIA.)
u

xdx

6. BeraucinuTh mHTErpas J' .
V5 — X2
g u=5-x?

I Xax_ du = —2xdx

Js—x2

1¢d 1 _
S ik LTS

xdx=—=du
2

=—u2=y5-x*>+C.

7. Bbrunciauth uHTErpal I dx

8-3x)7

u=8-3x

[ lau=aux| =1 %:_%ju*duz

(8 —3x)? 1 342
dx=—=du
3

1 1

3u 3(8-3x)

+C

8. BeluMCIuThL MHTETpAT J-Inz X gy
X
Tak KaK (1 4y — 1, 10
X

u=Inx
In? x u® Indx

== au="x =[utdu="3 =770

9. Beraucnuts uHTErpai J~ dx
8x* +3
ITpuBenem uHTErpa Kk TabIU4HON opmyie

du 1 u
IZ > =—arctg—+C-
u‘+a° a a

I dx 1J» dx 1J- dx

2 ) ) 2
8x*+3 87,2 .3 8 X2+[fﬂ
8 8
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L oretg X

= ——arct
.
8 8

10. Beruncnuth UHTErpai J' X Cos Xdx -

+C =1,63arctg1,63x+C"

I/IHTel"paJ'II)I TaKoOIro TuWIla BbIYUCIAIOTCA C ITOMOIIBIO (bOpMy.]'IBI HHTCIPHUPOBAHUA 110 YaCTAM

Judv:uv—jvdu-

Ixcosxdx: ) = XSin x—jsm Xdx =
dv = cos xdx —  v=sinx

= XSsinx+cosx +C.

11. BeruucauTh HHTErpa J' X2 In xdx -

u=lhx - du=1dx 3 3 4
szlnxdx: ;( :);Inx—j);~dx:
X
dv=x2dx — v=>
3
3 3
_X Inx_x7+cl
3 9

®opma npecTaBiieHHus pe3yJbTaTa: BBITOJIHEHHAS paboTa
Kpurepun onenku:

3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3a/a4M BBICTABISICTCS TOJOKUTEIbHAS
oleHka — 1 6am.

3a He MPaBWIBHBIN OTBET HA BOMPOCH! WM HEBEPHOE PEIICHUE 3a/1a4U BBICTABIICTCS OTPHIIATEIbHAS
oreHka — 0 0ayIoB.

KauecTBeHHast olleHKa WHAWBUAYATbHBIX
Hpouent 00pa30BaTeNbHbIX JOCTH)KEHUN
pe3yIBTaTUBHOCTH -
(MpaBHJIBHBIX OTBETOB) BepOaJIbHBIN aHAJIOT
(oT™meTKa)
90 + 100 5 OTIIMYHO
80 + 89 4 XOPOIIIO
60+~ 79 3 YJIOBJIETBOPUTEIBHO
meHee 60 2 HE YJIOBJICTBOPHUTEIHHO

Tema 3.3 UHTerpaj u ero npujIoKeHust
IIpakTuyeckoe 3anaTue Ne 15
Boruncienne onpeaeJéHHbIX HHTEIPAJIOB

Heas paborbi: [loBTOpUTH oOmpeneneHue OINpeaeNEHHOIO HHTErpajia, €ro CBOWCTBA , METOJIBI
HAXOXKJCHUS OTIPEIeIIEHHOTO HHTETpaa.

BoinosinuB padory, Bel Oynere:

YMETb:

YO 01.03 onpenensaTs 3Tambl pelieHns 3a/1a4H;
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Y4 pemarb TmNpuKIaAHbIE 3a7auyd € HUCIHOJIb30BAaHUEM dJeMEHTOB JupdepeHHaTIbHOTO |
MHTErPAIbHOTO UCYUCIICHUH;

MarepuasabHoe o0ecnieueHue: MuauBuayanbHbie 3aJaHUs], KOHCIIEKTHI JICKIIH.
3amanue:

4
Lo L0 -3x)dx.
2

1
2. j(2x+ex)dx
0
7
3. IL
SN2X+1

Ilopsinok BbINOJIHEHHS PadOTHI:

1.  Haiitu nepBooOpa3HyIO MOABIHTETPATLHON (PYHKIINU.

2.  Bocnons3oBatbest popmynoit Hetorona- Jlelioauna.

3. B cimyuae HemocpeaCTBEHHOTO MHTETPUPOBAHUS HANTH MpUpallleHHe IepPBOOOPa3HOIA.

4. B ciayyae BBeACHMSI HOBOW NEPEMEHHOM BEJIMYMHBI HAalTU 3HAYEHUSI BEPXHErO U HUXKHETO
IPEeesIOB HHTETPUPOBAHUS U [TOCIIE 3TOTO HAWNTH UHTErpaJl.

Xon padoTsi:

4
1. Beiuucnuth uHTErpanl J- (2 + 3k
2

3
[lepBooGpasHas: J- (x* +3x)dx = X? + g xZ.

OTMmeTHM, 4TO MPOU3BOJIbHYIO KOHCTAaHTY C MOKHO 371eCh HE 3allMChIBAaTh, TAK KaK OHA B CIEIYIOIICH
onepauyy YHUYTOKAETCS.
[To popmyne HproTona—JleliGHua:

x> 3x?
R J’_ —_
3 2
Brruucnenue 3HAYCHUS UHTEerpaja OOBIYHO MIPUHSTO 3aMKChIBATh [ETOYKOH,
0e3 BhIICNIeHHS TIEpBO0Opa3Hoit 1 popmynsl HeroTona—JIeliOnua.

, (3 2 32

4 3 3
:(4+342j_(2+322j:1;0z36,67-

1
2. Boraucnuts uHTErpan I(x +e*)dx.
0

1
J(x+ex)dx:(X22+eX] 1 :(122+e1j—(0+e°):
0

0

=05+e-1=05+e~-05+2,718=2,218.

3. Beruncnuth uHTETpan j- dx

N3x+4

-1

1 g u=3x+4 Ledu Y’ ) ;

Iixz du = 3dx :PI—UJ :[fu”] =

LB3x+4 1 3°Ju), \3 B
dx==du

3
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2 T2 2 8
=§«/3x+4 =§J3.7+4—§J3-(—1)+4=5-

-1

s cokparienuss mpeoOpa3oBaHUil MPU 3aMEHE MEepPEeMEHHON YITOOHO BHOBH BBIYHCISATH BEPXHUN U
HIOKHUM Tpenenbl. DTO MO3BOJIAET M30ekaTh OOpaTHOM 3aMeHbl Ha MCXOJHYIO INEPEMEHHYIO B
MOJYYEHHOM MEepPBOOOPA3HOI U yIPOIIaeT BIYUCICHU. Tak, Al JaHHOTO IpUMepa MOKHO 3alUCaTh:

a=3-(-)+4=1

u=3x+4 ( . )
HWKHHUUA TIp SACIT

du=3dx =
J-»\/3x+ 1 p=3-7T+4=25

dx = 3 du (Bep xuuii np ennen)
B
1% du 2 2 2 8
== VZ —SWB-N)=256-1)=2-
3£ j 1 3( )=56-0=7

MBI OJIYYHITH TOT K€ Pe3yabTaT, 0€3 00paTHOTO Mepexo/ia K pagukany +/3X +4 .

4. BpIuuciIuTh UHTErpall J‘ X~/1+ xdx -

=J1+X
3 2 / 2
Ix\/1+ xdx={ T 400 —I(u2 —1)u-2udu =
0 x=u?-1 B=+1+3=2 1
dx = 2udu

2 PRI
= ZI (u* —u®)du = 2[ —]
1 5 3

/2
5. Beruncnuth uHTErpa [ xsin xdx -

[Tpy vHTErpUpOBaHUM MO YaCTAM PEKOMEHIYETCsl CHavala MOJHOCTBIO OIPENENIUTh MEPBOOOPa3HYI0, a
3areM npuMeHuTh popmyny HeroTona—JleiOHuna.

=2 u=Xx = du = dx
jxsm xdx = . =
5 dv=sinxdx = V =—C0S X

/2 /2

=(—XCosSX + jcos xdx)|  =(—Xxcosx+sin x)

0 0

:(——cos +5sin ) (O+sin0) =1-
2 2

®opma npeacTaBieHus: pe3y/bTaTa: BHIIOJHEHHAs paboTa.
Kpurepun onenkmn:

3a TpaBWIBHBIM OTBET Ha BOMPOCHI WJIM BEPHOE PEIIEHHE 3a/a4ll BBICTABISIETCS TOJOKUTEIbHAS
oneHka — 1 6aym.

3a He MPaBUIBHBIN OTBET HAa BOMPOCH! UM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIISCTCS OTPUIIATEIbHAS
onenka — 0 0ayIoB.

| [Ipouent | KavecTBeHHas1 OllEHKA MHIUBUYATbHBIX |
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pPe3yJIbTaTUBHOCTH 00pa30BaTeNbHbIX JOCTHKEHUN
(IpaBHIIbHBIX OTBETOB) Oamn .
BepOAJIbHBIN aHAJIOT
(oTMeTKa)
90 +~ 100 5 OTJINYHO
80 + 89 4 XOpOIIO
60 ~ 79 3 YAOBJIETBOPUTEIBLHO
meHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 3.3 UHTerpaj u ero npujIoKeHust
IMpakTnyeckoe 3ansiTue Ne 16
HNuTerpupoBanue pasjM4HbIMA METOAAMH

Lesas padoThi: PaccMoTpeTh pa3nudHble CIOCOOBI MHTETPUPOBAHUS (DYHKITHIA.

Boinosinus padorty, Bel Oyaere:

YMETh:

YO 01.02 ananu3upoBath 3a7a4y Wi MPoOJIeMy U BBIICIATH €€ COCTaBHBIC YaCTH,

YO 01.03 onpenensaTe 3TaIbl pelIeHUs 3a/1a4H;

YO 02.03rmanupoBath MpoLEce MOUCKa; CTPYKTYPUPOBATh MOIydaeMyro HHPOPMAIUIO

Y4 pemarp TPUKIAAHBIE 33Ja4d C HCHOJIB30BAHHMEM DJEMEHTOB JH(PQPepeHIHaTbHOTO U
UHTETPAIbHOTO UCUUCIICHUI;

MarepuanabHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJII)HI)IC 3adaHusd, Ta6.HI/IIIa HHTCIrpajIoB, KOHCIICKThI JIGKIII/II;'I, y‘IC6HI/IKI/I

3aganue:
Haiinnre naTErpasb

1f 3% xdx

4 Jxdx
2)], e

=

T

B)IE sin®x - cosxdx

4) [(x*+ 5x + 7)Inx - dx
5) [(x*+ 4x + 3)e™dx

ITopsinok BbINOJIHEHHA PadOTHI:

1. 3anmcarhb 3agaHuC HW OIpEeaAcinTb, KaKUM H3 MCETOAOB MHHTCIPUPOBAHUA HGO6XO)II/IMO
BOCITIOJIB30BaThCA.
2. Ecmm HHTErpaa MOXHO HaWTH MCTOAOM HEMOCPEACTBEHHOI'O MHTCIPUPOBAHUA, TO, UCIIOJIB3Yys

CBOICTBa MHTETPAJIOB, IPUBECTH MHTETPAN K TaOMUuHBIM (hopmynam. [IpouHTEerpupoBats.

3. Ecnm mHTErpan MoXHO HATH METOJIOM TOJICTAHOBKH, TO BBECTH HOBYIO IIEPEMEHHYIO, HAlTH ¢
muddepennman. [lociae BBeAeHHUs HOBOM MEepeMEHHOW 3aJlaHHBIN MHTErpal MPUBOAMUTCS K HOBOMY
UHTETpally, KOTOpbIi sABisercs TaOauuHbIM. Eciy mHTErpan ompeeseHHbId, TO BBIUHUCIUTH HOBBIE
npeaesnsl MHTerpupoBanusa. Halitu nmosydeHHblld HHTErpall. B cilydae HEONpeneneHHOro MHTerpaia
BEPHYTHCS K CTApO MEPEMEHHOM.

4.  Ecnam wuwHTErpall HENb3sl HAWTH  BBHINICYKA3aHHBIMH CIOCOOAMH, TO TMPUMEHHTH (OpMYITy
WHTECTPUPOBAHUSA MO 4YacCTiIM fU gV = UV — fl’dU, OTOT MeTOJ 3aKiIlo4yaeTrcs B TOM, 4YTO
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MOJIBIHTETPAJILHOE BBIPAKCHUE TMPEACTABIACTCS KaKUM-THOO 00pa3oM B BHJIE NMPOM3BEIACHHS JBYX
comHoxuteneir Un dV. 3arem, nocie vaxoxaenuss dUu V,ucnonb30BaTh GOpMyITy MHTETPHPOBAHHS
0 YaCTsIM.

. - Wurerpansl Buma [ P(x)e“dx, [ P(x)sinkxdx, [ P(x)coskxdx, rme P(X)- muorounen, k-
qrcia0. Y 100HO MOJOKHUT U = P(x), a Bce OCTabHbIE MHOXKHTEIH IPUHATH 3a dV.

° WNHurerpansl Buga _r P[.r:'] arcsinxdx, _Ir P(.r:] arccosxdx, f P[:.r:'] Inxdzx, _r P[x] erotgxdx

| P(x)arcctgxdx. Yno6uo nonoxuts P(x)dx = dV, a ocranbHble MHOXHTEIH IPHHATS 32 U.

o Wurerpans! Buna [ e sinbxdx, [ ¢* cosbxdx, rae am bumcna. 3a U MOXHO TIPHHATH QYHKIUIO

=g

Xoxa padorei: Haiitu unterpaisi:

l)_lr iLE:rz:'x

(1-x%)*
DTOT UHTErpaj MOKHO HAWTHU C TOMOIIBIO METO/Ia TI0JICTAaHOBKHU. BBe/1IeM HOBYIO IEpEMEHHYIO.
1 —x¥=1¢
- —_— E =
ez 3x~ = dt
Y
(1—x3) ) dt
x~ = ——
3
_ J‘ 15dt
_3r4
=—5J-r“‘dt =-5—+4+C=—+C
-3 3t3
= > +C
3(1—x¥)*
0.4 Sdx
2) f 4+25x2

DTOT UHTErpaj MOKHO HAWTH C TTIOMOIIBI0 METO/Ia TI0JICTAaHOBKHU. BBe/1eM HOBYIO IEpEMEHHYIO.

r 5
SX = t
5
;d.x =dt
J.-u,4 Bdx E_r“'"‘ dx  __ 504 dx  _ 2 i =
e e® wm z ==
0 442527 470 14" 20 1+[§x} dix = Edt
xg =0 ty; =0
lxp, = 0,4 tp =1
5 2 p1 dt 1 4 T
=i shne T arctgtlﬁ (rx:r"ctgl arctg0) = Pl
— dx
3 Finx
) “rﬂ' costx
OTOT UHTErPaJl MOYKHO HAWTH C MOMOIIBIO METO/Ia MOJICTAHOBKH. BBe1eM HOBYIO TEPEMEHHYIO.
r cosx =t 7
w deosx = dt
3 dx —sinxdx = dt 0.5 d .
sinx —dt t™*
f — = sinxdx = —dt =f —=—— ?5
5 tosTx Xy =0ty =cos0=1| t —2
T . T 1
Xg =—tpg =cos—=—
"5 3 7F 3 2
1 ,s 1 1
! ——=2-05=15

=3zl T332

4) [(x? — 4x)Inx - dx
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DTOT MHTErpaJl MOXXHO HAaWTH C TMOMOIIBI0 METOJa WHTETPUPOBAHUS IO YacTsM, OH OTHOCHTCS KO
BTOPOMY BHAY, To3ToMy U = Inx, dV = (x® — 4x)dx,

1 3 x* -
dU = —dx, V=|(x —4x]dx=T—2x‘
x

Hcnons3ys popmMyny HHTETPUPOBAHUS 110 YACTSIM, TOTy4aeM

x* . x* 41
(x3 — 4x)Inx -dx = Inx | — — 2x? —f — —2x° |—dx =
4 4 x

x* x3 x* x*
Inx| —— 2x? —J. — —2x|ldx=Ilnx|——2x% | —— + x*
4 4 4 16

+C
5) J(x* — 2x)cos4xdx

OTOT MHTErpaj MOXHO HAWTH C MOMOIIBIO METOAA MHTETPUPOBAHMS IO YACTSIM, OH OTHOCHUTCS K
epBOMY BHUAY, mo3ToMy U = x* — 2x, dlV = cosdxdx,

1
dU = (2x — 2)dx, V= J. cosdxdx = Esiw}x
J-[xz — 2x) cos4x dx

. 1 1
= (x*— 2x) E:sindlx — f Zsiﬂ,d}x (2x —2)dx =

. 1 1 1
(x* —2x) Esindlx — ZJ- sindx(2x — 2)dx = 1 (x* — 2x)sindx

1
— EJ sindx(x — 1)dx =

UToOB! HAWTH OCTABIIMIACS HHTETPAJ, CHOBA IPUMEHsIEM (DOPMYITy HHTETPUPOBAHUS 10 YACTSIM.
U=x—1, dV = sindxdx,

1

dly = dx, V=jsin4xr:ix =—Ecos4x

1 1 1
=3 (x* — 2x)sindx —15 ((x—1) (—Ecas4x)

—J.——casdlxdx:
4

L (22— 2x)sindx — = (( 1)( - 4)+1f Axdx =
e x)sindx z(x 7 cos4x |+ | costxdx =

1 1 1
=3 (x* — 2x)sindx + P ((x —1)(cos4x) — éJ cosdxdx =

1 1 1
2 (x*— 2x)sindx + P ((x — 1)(cos4x) — Esiﬂ,d}x +C

®opma npegocTaBjieHUs pe3yJbTaTa: BhINOIHEHHAs paboTa
Kpurepun onenkn:

3a TpaBUIBHBIM OTBET Ha BOMPOCHI WJIM BEPHOE PEIIEHHE 3a/1a4ll BBICTABISICTCS MOJOKUTEIbHAS
oneHka — 1 6aym.

3a He MPaBWIBHBIN OTBET HAa BOMPOCH! UM HEBEPHOE PEIICHUE 3314l BBHICTABISIETCS OTPHUIIATEIbHAS
onenka — 0 0ayIoB.

[Ipouent KavecTBeHHas O1leHKA MHIUBUYIbHBIX
pe3yabTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKEHUN
(MpaBUIILHBIX OTBETOB) Oamn | BepOAJIbHBIN aHAJIOT
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(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
60 ~ 79 3 YAOBJIETBOPUTEIHLHO
meHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 3.3 UHTerpaj u ero npujI0KeHust
IMpakTnyeckoe 3ansiTue Ne 17
IIpumenenne omnpeaeJéHHbIX HHTEIPAJIOB K PellICHUIO NPUKJIATHBIX 32124

Heanb padorbi: [I0BTOPUTH r€OMETPUUECKUIA CMBICT ONPEAECIEHHOTO UHTErpasa.

Boinosinus pa6orty, Bl Oynere:

YMETh:

Y4 pemarp NPUKIAAHBIE 33aJadud C HCHOJIB30BAHWEM DJEMEHTOB IH(PPepeHIHaTbHOTO U
MHTETPAJIbHOTO MCUUCIICHUH;

VYO 01.02 ananu3upoBath 3a7a4y WIH NpOoOJIEMY U BBIACIATH €€ COCTAaBHBIC YaCTH,

YO 01.05 oueHuBarh NpakTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB IIOUCKA;- H300paxarhb
KPUBOJIMHEHHBIE TPAIIELIMA B KOOPAMHATHOM IIOCKOCTH;

MarepunanbHoe obecnieyenue: VHauBuayanbHble 3a0aHNsl, KOHCIIEKTHI JICKLIUH.

3aganue:

Boruucnure ninomanu Guryp, orpaHu4eHHBIX JIMHUSIMHU:

1. .y=9-x*y=0.

2. y=cos x , x=m, x=0, y=0.

3. y=1/x x=2x=4, y=0

4.  3apauva. [Ipennonoxum, 4ro B Touky O IOMEIIEH eIMHUYHBIN 51eKTpuueckuil 3apsa. OH
co3/aeT eKTpudeckoe nose. Haittu paboTy 371€KTpUYECKOro MoJis Mo NMePEMELIEHUI0 EAUNHUYHOTO
3apsiia U3 TOYKHU X B TOUKY X.

Pemienue: Mbl 3HaeM, 4YTO Ha PYrol €IMHUYHBIN 3apsij, TIOMEIIEHHBIN B TOUKY X, IEUCTBYET CUJIA,
00paTHO MPONOPLHMOHATIbHASI KBAJIPATy PACCTOSIHUA, T.€. F(x)=k/x% [Tpumensiem hopmyny s
paboThL, TOTYUUM:

X2 X2
A= j k dx/x* = k I dx/x2, st pymxmmn F(x)=K'/x? mepoobpasmyio U(X) MOKHO HaifTH 110
x1 x1

X2 =-kix |2 =k/xq-kixz

Oyuxmus U(X)= -K/X Ha3pIBaeTCs MOTESHIIMAIOM 3JICKTPUYECKOTO TTOJIS.
5. 3agaua. HaiiTi KOIMYECTBO IIEKTPHUECTBA, TPOXO/ISIIEE Yepe3 MOMePEIHOE CEUCHHE MPOBOIHUKA
3a 10 ¢, eciiu cuita TOKa U3MeHseTcs 1o 3akony I(t)= (4t+ 1)

tabmure: U(X)=-k/X. [Toayanm: A=U(X)

10 10
Pemenne.Q= j (4t+1) dt= (222 +1) |*°=210 K.
0 0

6. HaliTi KOJMYEeCTBO NMEKTPUIECTBA, MPOXOASIICE Yepe3 MONepeuHOe ceYeHUe MPOBOAHMKA 3a 20
C., €CJIM CHJIa TOKA U3MEHseTcs 1o 3akony I(t)= 2t+ 1

ITopsinok BbINOJIHEHHS PadOTHI:

1.  u300pa3uTh KPUBOJIMHEHHYIO TPANELHUI0 KOOPIAWHATHON INIOCKOCTH;

2.  BBIYMCIMTH IUIOMIAAb MOTY4YEHHOW KPHUBOJIMHEHHOMN Tparneuuy.

Kparkue Treopernyeckue CBeleHUs : B KOHCIIEKTE JEKIIUM.

Xon padoTsI:

Boraucnute miuomaau Guryp, orpaHU4eHHbBIX TUHUSIMU:

1.  y=sinx, x=n, x=0, y=0.

Pemenue. M306pa3umM B KOOPAMHATHON TIJIOCKOCTH KPUBOJIMHEHHYIO TpParmeIuio.
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y =sinx

0

Otcroza:

S:

T
jsin xdx
0

T b
Isinxdx:—cosx =
0 0

=—(cosz —cos0)=2.
CruenoBarenabHo, S = ‘2‘ =2 KB. €.
2 y=x*-4; x=0; x=5; y-=0.

Pemerie N300pa3uM B KOOPAUHATHON TNIOCKOCTH KPUBOJIMHEHHYIO TpAareluro.

y
0 2 5 X
4
2
Ocku3 MOKa3bIBaET, 9TO TMHAS y=X - 4 nepeceKaeT 0Ch OX. [Tpu

BBIUMCICHUM IUIOMAAM  pa3o0beM MHTErpajJl Ha JBa  CllaraéMblX, JUII  TOrO  YTOOBI
HE  JIOMYCTUTh  aNreOpamyueckoro  CIOKEHMS  BEIWYMH  Pa3IM4HBIX  3HakoB.  Haiinem
CHauaja TOYKy nepeceueHus: GyHKIUU ¢ ocbio 0X:

X2 —4=0. X1=2 Xp=-2.

SHHCHHE  Xp=-2. | CorOpacslBaeM, Tak Kak OHO HE  BXOOUT B  HHTEpBal
0<x<5).
Takum oOpazom,
2 5
S= J.(XZ —4)dx| + I(XZ —4)dx| =...= _16 4 81 _ 97 k. en.
0 2 3| 13| 3

3 Haiitu mormans GUrypsl, 3aKI09eHHON MEXTY TMHUSIMA Y = 5X — x? u y = x?
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Touku IepeceuecHus JIMHUA OIIPENEIIATCS u3 YpaBHEHUS x? =5x — x?,
T.e. X =0; X, =25.

Jist pemieHUs 3a7ad coO CIOXKHBIM OdYepTaHWeM oO0JacTu yJoOHO HCIONB30BaTh TpaduyecKoe
pasJiokeHue Ha cyMMmy Tipocteimx ¢uryp. Tak, B Haiiem ciydae:

0 2,5 0 2,5

CrenoBarelibHO, YTOOBI TMOJYYHTh UCKOMYIO IUIOMIAb S, JOCTATOYHO ONPENCIIUTh IUIOMAab S1 JUIs
GynKuuM y = 5x — X2 ¥ BBIYECTH M3 HEE IIOMAab Sy Uit QyHKIIUK y =x2, T.€.
25 25
S=S,-S,= I(5x —x%)dx| - szdx =...=[10,42 -
0 0

5’211 — 5’21 KB.C€.

®opma npeacTaBieHus pe3yabTaTa: BHIIOJHEHHAs paboTa.
Kpurepun onenkn:

3a mpaBUIBHBIM OTBET Ha BOMPOCHI HIIM BEPHOE PEIICHHE 33/Ja4d BBICTABISIETCS MOJOKUTEIbHAS
oneHka — 1 6ayr.

3a He MPaBUIBHBIN OTBET HAa BOMPOCH! UM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIISETCS OTpUIIaTEIbHAS
onenka — 0 0ayIoB.

KauecTBeHHas olleHKa WHINBUIYATBHBIX
Hpouent 00pa30BaTeNbHBIX JOCTHKEHUN
pe3yNbTaTUBHOCTH o -
(TIpaBMIIHHBIX OTBETOB) (oTMeTKa) BepOATBHBIN aHAJIOT
90 + 100 5 OTIUYHO
80 + 89 4 XOPOIIIO
60+~ 79 3 YJIOBJIETBOPUTEIBHO
meHee 60 2 HE YJIOBJICTBOPUTEIHHO

Tema 3.4 Iudpepenunaibabie ypaBHEHHS
IIpakTnyeckoe 3ansitue Ne 18
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Pemenne 1udppepeHunAIbHBIX YPABHEHUH NEPBOro MOPSAIAKA ¢ pa3aessiiouUuMMCs
nepeMeHHbIMH

Heas padorei: HayunThes pemats quddepeHnuanbable ypaBHeHHs | mopsaka ¢ pa3aesomyuMu
nepeMeHHbIMH. HayunThcs HaXOquTh 001IMe ¥ YaCTHBIC PELICHHUS.

BoinosinuB padorty, Bel Oynere:

YMETB:

YO 02.03mranupoBath MPOIECcC MOUCKA; CTPYKTYPHPOBATH MOTYIaeMyI0 HH(OPMAIIUIO,

VYO 01.03 onpenensiTe 3Tanbl peuieHus 3a1a4u;

Y4 pemare mNpUKIaJHbIE 33Jayd C HCIOJb30BAaHUEM DSJEeMEHTOB U epeHNaTbHOTO U
HMHTErPAIbHOT'O UCYUCIICHUH;

MarepunanbHoe obecnieyeHue:
WNuuButyanbHbIe 3aJaHNsl, TAOIHIBL, CIIPABOYHUKH, YIEOHUKH, KOHCIIEKTHI JIEKIIUH.

Eciu dynkuus f(X) B Touke X umeeT nmpousBoaHyio , To npousBeaeHue f(X) . X HaspiBaercs
nuddepennmnanom pynkuuu f B Touke x u o6o3nayaercs df(x).

JuddepeHunaibHble yPaBHEHHsI- TO YPABHEHUS, CBS3BIBAIOIINE HEU3BECTHYIO (DYHKIHIO U
€€ MPOM3BO/IHBIC.

DJleKTpUYeCcKas HeNb.

PaccMOTpUM  DIIEKTPUYECKYIO I€Mb, COCTOSINYHO M3 IOCIEIOBATENILHO COCAMHEHHBIX
COIIPOTHBIICHUSI U KOHJEHcaTopa. bymeM cuuTarh, 4TO B IIENU CHIEIAHO KOPOTKOE 3aMbIKaHUE WU
KOHJICHCATOp, MIMEBIIINI HAYaJIbHBIN 3apsi]l, HAYMHACT pa3psiKaThcs. HanpsbkeHne Ha KOHIEHCATOpe B
MOMEHT BpemeHH t o6o3naunm uepes U(t). apsa q(t) cesasan ¢ nanpsokernnem U dopmysoit g= CU,
rae C- eMKOCTh KOH/IeHcaTopa. Yepe3 CONpOoTHBICHHUE MOWACT TOK, KOTOPBIN CBSI3aH C HANPSIKCHUEM
U dopmynoit U= - RI, rae R-Benuumna comportuBneHuss ( 3akoH Oma), a 3HaK «- » CBSA3aH C
HanpaBjcHUEM Toka. [losiBieHHE TOKa CBA3aHO C U3MCHEHHEM 3apsijia ( ,M , 3HAYUT, BenuuuHa |
SIBJISICTCSL CKOPOCTBIO M3MEHEHHs 3apsifia Bo Bpemenu: |= dg/dt. TToacrasnss B oty hopmyny Bmecto |
seipakenue —U/R, a BMecto  Beipakenre CU, monyuum ypaBHeHue i Hanpspkenus: CdU/dt= -
U/R, du/dt= -1U/RC

Pemienne nudgepeHunaJbHOrOo ypaBHeHHMsi- 3TO (DYHKIHMS, NpPU IOJCTAaHOBKE KOTOPOM
ypaBHEHHE NMPEBPAIIACTCs B TOKAECTBO.

PaccMOTpUM  DIIEKTPUYECKYIO IIeTb, COCTOSIIYIO M3 IOCIEIOBATENILHO COCAMHEHHBIX
koHaeHcaTopa (¢ emkocteio C) m KaTymku ( ¢ MHIYKTUBHOCTBIO L). Bynem cuwmrarh, 4ro Ha
KOHJICHCATOPE €CTh HAYaJIbHOE HANPSHKCHUE, B LIEMH C/CNaHO KOPOTKOE 3aMbIKaHHE M TOIIET TOK
gyepe3 karymky. O0o3naunm uepe3 U= U(t) HampspkeHHe Ha KOHJAEHCATOPE B MOMEHT BpeMeHH t.
Hamnpspkenne Ha KaTylike MPONOPIMOHAIBHO CKOPOCTH M3MEHeHHs Toka |, mpoxopsiiero yepes
Karymiky, T.e. U= -Ldl/dt. Beipaxast 06b14ubIM 00pazom, Tok | uepes 3apsin I= dg/dt u 3amensist 3apsig
q uepe3 CU, monyunm: U=-Ldl/dt=-LC d U/dt=-U/LC

3amaua. M3onmmpoBaHHOMY TPOBOAHUKY coobmeH 3apsa Q emmnun. Bcenencteue
HECOBEPILICHCTBA U30JISIIIMU TIPOBOIHUK MOCTEIIEHHO TepsieT cBoi 3apsia. CKOpPOCTh MOTEpH 3apsiia B
JAaHHBIH MOMEHT MpPOINOPIIMOHATIbHA HATMYHOMY 3apsily NMpoBoaHHWKa. Kakoil 3apsa ocraHercss Ha
MPOBOJIHUKE MO UCTEUCHUH t MUH?

Pemenue: Ilycts k MOMeHTY t 3apsin mpoBonHHKa paBeH Q. CKOpocTh MOTepH 3apsiia B 9TOT
mMoMeHT paBHa- dQ/dt. Tak kak 3Ta CKOPOCTh MPOMOPIHOHATBHA 3apsiay Q, TO MOJYYHM CIIEAYIOIIee
nuddepeHIaIbHOe ypaBHEHHUE:

- (dQ/dt)= kQ, k- k03¢ durmeHT mponopioHaTbHOCTH. UHTErpUpys 3TO ypaBHEHHE, MTOITYyIHM
o01iee penieHue:

Q=C et Hcnomezyem HavampHOe ycnmoBue: npu t=0, Q=Qp; Torma Q= C 10y C=Qo.
CI1e/I0BaTeIIbHO, 3aKOH MPOTEKAOIIEro polecca 3amuchiaercs Tak: Q= Qg €™

3agayu A9 caMONPOBEPKH.
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5.1 DnexTpuyeckas Henb COCTOUT U3 MOCIEA0BATEIbHO BKIOYEHHOTO HCTOYHUKA TOCTOSTHHOTO
TOKa, Jarollero HampspkeHue V, comporuBieHus R, camoumnaykumm L m BeIKIIOYaTesns, KOTOPBIN
BKiTtouaercs npu t=0. Haiiaute 3aBUCUMOCTB CUJIBI TOKA OT BPEMEHH.

5.2 Dnektpuyeckas LENb COCTOUT W3 IIOCIEJOBATEIbHO BKJIIOUEHHOIO HCTOYHMKA T OKa,
HalpsDKEHHE KOTOPOro MeHseTcss mo 3akoHy E=V sinwt, comporusnenuss R u camomnnmykiwm L.
Haiinure cuiy Toka B iU IIPUA YCTAHOBUBILIEMCS PEXKUME.

3amanue:

1. Haiitu o6miee pemenue nuddepeHuaibHOTO ypaBHEHHS
dy 3dx

a) = =
I W ¥

6) (v—1)%dx+ (1—=x%)dy =0
2. Haiitu yactHoe pemienue nugpdepeHnaibHOr0 ypaBHEeHHUS

dy = (3x* — 2x)dx | ecnu y=4 npu x=

Ilopsinok BbINOJIHEHUS PAdOTHI:

1) [IpuBecTu faHHOE ypaBHEHUE K YPaBHEHUIO C pa3JeNSIIOIIUMU [IEPEMEHHBIMH, T. €.
MIPOU3BECTHU pa3/IeJICHUE IEPEMEHHBIX, AJI 3TOTO:
a) [IpousBonubie GyHKIIMU 3aMeHUTH €€ quddepeHmranamu;

6) CrpynnupoBath WieHBI C OIMHAKOBBIMU U (HepeHIInaTaMy U 3aIICaTh UX B Pa3HBIX YaCTsIX
paBeHCTBA, BeIHECS AU(epeHIIHaIbl 32 CKOOKH;

B) [loaenuTs WM YMHOXUTH 00€ YaCTH PAaBEHCTBA HA TAKHE BBIPAKEHUS, 4TOOBI Bce (DyHKIIUN
CTOSLITU TIpH ,,cBOMX~ AuddepeHimanax, T. €. IPUBECTH K BUAY: @(y)dy = p(x)d=

2) [TpounTterpupoBaTh 006€ 4aCTH paBeHCTBA M HAlTH oOlIee pelIeHue.

3) Jj1g BbIIETIEHUS] YaCTHOTO PEIICHUs U3 O0IEro 3ajaeTcs ToUKa (¥p: ¥y ), 4epe3 KOTOPYIO
JIOJKHA MIPOXOUTh MHTErpanbHas KpuBas. Haxonum 3Hauenue noctostHHoC ,a 3atem C
MOJICTABIIsIEM B OOlIIee pelIeHHe U 3alMChIBAEM YaCTHOE pelIeHUeE.

Xon pa6oThi:
1) Haiitu o6miee pemenne nuddepeHmaib»HOr0 ypaBHEHUS:

(6xdx + 3xyidx) — (6ydy + 2x%ydy) =0

Crpynmnupyem wieHsl ¢ dX u dy
3x(2+yH)dx —2y(3 +xdy =10
-Paznenim nepemMeHHbIe

3xdx _ 2ydy
3+x2  2+y?
-UnTerpupyem

xdx vdy
3 o7 ==2 57 =
3+4+x° 2+ y©

-Pemaem no OTAENIBHOCTH KaKIbIii MHTErpall METOAOM IIOACTAHOBKH
3 b ¥
EIH(E +x*)=In(24+y*)+1Inc

3

In(3+xH)T=mIn(2+yH ¢

-IToreHnpyem 310 ypaBHEHUE

VE+xE=(2+yY) ¢
-3anuceiBaeM o0IIiee perieHue:
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—_—
-

(34 x5)V3 +x?
24 y?

2) Haiitu yactable pemenue qudepeHnaabHbIX ypaBHeHUN

20y —3)dx —dy =0 npu Xx=0, y=4

-Paznennm nepeMeHHbIe

dy = 2(y — 3)dx

— = 2dx

=C

-IIpounrerpupyem obe 4acTu ypaBHEHUs

dy
[-25=2ar
y—3

In(lv—3)=2x+Inc
-Tlo onpenenenuio  norapupma 2x = Ine™
In(y —3) = In(e*™ - c)
-3anuiem odliee pereHue
yv=e*.c+3
-[loncraBuMm B 3TO ypaBHEeHHE HadaybHbIe ycinoBusa X=0 , y=4
4=¢" c+3=>c=1
-3anuiieM 4acTHOE pelIeHHe
y=e¥ +3
®opma npecTaBiieHHus pe3yJbTaTa: BBITOJIHEHHAS paboTa

Kpurepun onenkmu:

3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3a/1a4l BBICTABISICTCS TOJOKUTEIbHAS
oneHka — 1 6asur.

3a He MPABWIBHBIA OTBET HA BOMPOCH! MJIM HEBEPHOE PEIICHUE 3a/1a9U BBICTABIIICTCS OTPHIIATEIbHAS
oreHka — 0 0ayIoB.

KayecTBeHHast OlleHKa WHAMBHTyalbHbIX
Iponent 00pa3oBaTENbHbBIX TOCTHKCHHUI
pe3yIBTaTUBHOCTH - -
(MpaBHJIBHBIX OTBETOB) (oTveTKa) BepOaJIbHBIN aHAJIOT
90 + 100 S) OTJINYHO
80 +~ 89 4 XOpOIIO
60 +~79 3 yJIOBJICTBOPUTEIHLHO
MmeHee 60 2 HE yJIOBJIETBOPUTEIILHO

Tema 3.4 Ilu¢pdepenunanbHbie ypaBHEHHUS
IIpakTuyeckoe 3ansitue Ne 19
Pemenue JuHeHHbIX U PepeHINATBHBIX YPABHEHUI NIEPBOI0 MOpsAKa

Hean padoThI:

Hayuurtbcs onpenensats Bua auddepeHnnanbHbIX ypaBHEHUH, HAX0AUTh 00Iee U 9acTHOE pelIeHue
JTUHEHHBIX TuddepeHaIbHbIX ypaBHeHuH | mopsaka.

Boinosinus padory, Bel Oyaere:

YMETh!

YO 01.03 onpenensars 3Tanbl pelICHUs 3a/1a4U;

Y4 pemarh NPUKIAAHBIE 33aJaud C HCHOJB30BAHHUEM 3JEMEHTOB JH(PQPepeHIHaANbHOTO U
UHTErpajbHOTO0 UCUHUCIICHUH;

MarepunanbHoe obecnieyeHue:
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NHnuBuyanbHbIC 3a1aHUs], TAOTUITI, CIPABOYHUKHU, YUSOHUKH, KOHCTICKTHI JICKITHH.

3aganue:

1. Haiitu yactHoe pemienue nuddepeHnanTbHOr0 ypaBHEHUs
a) vV o+xly =ay-y npu y(1) =1

b) visinx—veosx =1 npuxg ,y=1

Iopsinok BbINOJIHEHUS PA0OTHI:
1. JIuneitnoe nuddepenmanbaoe ypaBHeHue | mopsiaka pemaercs myTeM MoJCTaHOBKH

y=u-f E= u— +9—
& :
HuddepennmanbHoe ypaBHEHHE CBOJAUTCS K peUICHUIO ABYX au(depeHIuanbHbIX YpaBHEHUH, C

pa3saciIImMMMA IEPEMECHHBIMUA, CHa4Yajaa OTHOCUTCIBHO U , OTOM-8, r/ie umnd HEU3BECTHHIC q)YHKIII/II/I
OT X.

Xoxa padoThI:
1) Haiitu yactHoe peuienue uHelHoro nuddepeHnuanbHoro ypapHenus | nopsaka
xy +y =3, ecmu =0, npu x=1

'HpI/IBeI[CM YpaBHCHHE K BUAY 11O OIIPCACIICHHUIO

.y 3
y+-=-
X X
-Cnenaem 3aMeHy
dy dd du
- dx dx dx

-Crpynmnupyem 4ieHsl ¢, moaydnm

ﬂ(di-l-ij =0, Tk 1+ 0=> = _ %
dx x dx x

'Pa3I[eJ'II/IM IEPEMCHHBIC

dit dx

u x
-IIpounrterpupyem

BT

In|lu| = —In|x|
-ITpomoTeHIMpyeM

1
uU=—
x
-IIogcraBuM U B ocTaBIIeeCs YpaBHEHHUE

idd 3
xdx x

did = 3dx

-IIpounTerpupyem

?=3x+¢

-IToncraBum v = utd

y¥= % (3x + c)- obiee perenue
-IToxcTaBuM HavaIbHBIC YCIOBHSI
0=34+ c=>c=-3

3
¥ == (x — 1)- 94aCTHOE pPEUICHHUE
X

dopma npeacTraBiieHus pe3yJbTaTa: BRIIIOIHEHHAs padoTa.
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Kpurepun onenkn:

3a mpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHUE 3a/1a4l BBICTABISICTCS TOJOKUTEIbHAS
oneHka — 1 Gasur.

3a He MPaBWIBHBIN OTBET HA BOMPOCH! UM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIISCTCS OTPUIIATETbHAS
onenka — 0 6ayuIoB.

KauecTBeHHas olleHKa WHINBUAYAITBHBIX
Hpouent 00pa30BaTeNbHBIX JOCTHKEHUN
Pe3yJIbTaTUBHOCTH -
(MpaBUIILHBIX OTBETOB) BepOAIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 + 89 4 XOpOIIO
60 +79 3 YIOBJIETBOPUTEIIBHO
meHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 3.4 Indpepenuunaibabie ypaBHeHUS
IIpakTyeckoe 3anaTue Ne 20
Pemenue ogHopoaHbIX 1M PepeHInAIBHBIX YPABHEHHI 1EPBOT0 MOPAIKA
Iles padoThI: HAYUYUTHCS pelIaTh OMHOPOIHBIE TU(dEepeHIINATbHBIC YPABHEHUS TIEPBOTO TOPSIIKA.
Beimosiau padory, Bel Oyaere:
YMETbh:
YO 01.03 onpenensats 3Tanbl pelIeHUs 3a/1a4u;
Y4 pemarb mNpuKkiIaAHbE 337auyd € UCIHOJIb30BAaHUEM D3JIEMEHTOB U depeHIHaTIbHOTO U
MHTETPAJIBHOTO MCUUCIICHUH;
MarepunanbHoe ob6ecniedenue: VHauBuayanbHble 3aaHKs], KOHCIIEKTHI JIEKLIUH.
3amanmue:
Pemre nuddepennmanbubie ypaBHEHUS:

1. xyidy = (x? + v )dx

2. (' — 22 )dy + 2wrydx = 0.

Iopsinok BbINOJIHEHUS PA0OTHI:

1) Omnpenenure BuA quQpepeHINaIbHOr0 ypaBHEHUs.

2) Ecnm ypaBHeHue siBIsieTCs OHOPOIHBIM A depeHITnalIbHBIM YpaBHEHUEM TIEPBOTO MOPSIKA,
TO IIyTE€M BBEICHUS HOBOW MEPEMEHHOW HYXHO HpI/IBeCTI/I 3a/IaHHOE YPaBHEHUE K YPaBHEHUIO C
pa3IETSIONMIMMHUCS TIEPEMEHHBIMU. 3aMEHUM ¥ = Z ' i, E = xdz + z, T7Ie Z-HOBasi HeU3BeCTHAS (QYHKIIUS
OT X.

[Tomyumock ypaBHEHUE C pa3ACNISIONIIMU TTEPEMEHHBIMU OTHOCUTEIBHO Z.

3) Pemnte momyunBIieecs: ypaBHeHue oTHocuTenbHO Z. [locne 3Toro Hamo Z 3aMeHHUTH HA E "

BBIPA3UTH ).

Xoa pa0dorsI:
Haiitu yacTHOe perienne ogHOPOAHOTO TuddepeHInaIbHOro ypaBHeHue | nopsaka

a4

I
¥ = Ig—:"r, eciu Y=0 npu x=1

a gy lxtw
-3amenuMm Y'HAa ;- =

dc’ dr | ix
LA a4z

-IIpou3BenemM NOACTAaHOBKY ¥ = =i, Lo te

d z
T g = pBEy o —2EHD

i x dx 2x

gz 24=z
r—= — =

gr 2
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dz 2 —=
d:r: 2 ;
-Paznennm nepeMeHHbIe E—dz =

ar

dx

-IIpouHTErprpyeM BBIpAKEHHUE: Ef Pt

-Pemaem nannoe ypaBHeHHne —2 1n|2 - z| =lInlxl +1ne

In——— = Infxc)

(2 —2z)

1
-IIponorennupyem BoIpakeHUE parchabl
=&

-Bripazum z: (2 — 23! =

AL

. 1
—_F = —
Wxe

. 1
E=d=-—
wxXC

¥ 2xxe -x
-3aMeHUM z = ~ ¥ BBIPA3HM Yy =~ —— oO11iee perieHue

-[ToncraBum HavaIbHBIE yCJIOBI/Iﬂ y =0,x=1
-
0= 12{—1_0 2vo=1,ve=e=1

-HOILCTaBI/IM CB oO1Iee pemeHHe y = 2(x —.{x) YaCTHOE PEIICHHE.

dopma npeacTaBlieHUs pe3yJbTaTa: BhINOIHEHHAs paboTa.
Kpurepum ouenku:

3a mpaBUJIBHBIA OTBET Ha BOMPOCHI WM BEPHOE PEIICHWE 3aJa4d BBICTABIIACTCS IOJIOKUTEIbHAS
onenka — 1 6amr.

3a He MPaBWIbHBIA OTBET Ha BOIPOCH MJIM HEBEPHOE PEIICHHUE 33]1a4l BBICTABIISCTCS OTpHUIIATEIbHAS
onerka — 0 0ayIoB.

KauecTBeHHas olleHKa WHINBUIYATBHBIX
Hpouent 00pa30BaTeNbHBIX JOCTHKEHUN
pe3yNbTaTUBHOCTH o ;
(TIpaBMIIBHBIX OTBETOB) (oTMeTKa) BepOAIbHBIN aHATIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIO
60+~ 79 3 YIOBJIETBOPUTEIILHO
meHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 3.4 IluddepennnanbHbie ypaBHEHHS
IMpakTnyeckoe 3ansitue Ne 21
Pemienue nugpepeHuaJIbHbIX YPABHEHHI BTOPOIo MOPSAAKA

Heas paGorbl: Hayuuthes pemats auddepeHuuanbible ypaBHeHus |l mopsiaka u smHeiHble

onHOpoaHbIe nuddepenmanbubie ypaBHeHus |l mopsaka ¢ mocTosHHBIME KO3 pUIIMEeHTaMU.
Beinosnus padory, Bel Oyaere:

YMETB!

YO 01.03 onpenensaTs 3Tambl pelieHns 3a/1a4H;

Y4 pemarb mNpuKIaAHbIE 337auyd € HUCIHOJIb30BAaHUEM DJIEMEHTOB JAU(PepeHInanbHOro U

MHTETPaJIbHOTO UCUHUCIICHUH;

MarepunanbHoe obecnieyeHue:

NunuBuyabHBIC 3a1aHUS] , TAOIHIIBI, CIPABOYHHUKH, YUCOHUKH, KOHCIICKTHI JICKITHA.
3amanue:
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1.  Pemmurs muddepennuanpasie ypapaenus Il mopsaka:

dz}'
b) - == 5
c) v ==x.A(L:0):B(1:1)
2.  Haiiti yactHOe pemieHre ogHOpogHOTO Auddepennuansaoro ypasHenus |l mopsaka.
dz}r dj_‘ d}'
— —Zd— -3 =0mpux=0;y=0—=10
dx’ dx g’ i ’ dx

Iopsinok BbINOJHEHHUS PA0OTHI:
1)  duddepenumanbupic ypaBuenus Il mopsaka perraiorcs IByKpaTHBIM HHTEIPUPOBAHHUEM, TTYTEM
BBEJICHUSI HOBOM NIEPEMEHHOM p = E
[TpuBOIUM K ypaBHEHUIO C pa3IESIONIMMU IEPEMEHHBIMU U PelIaeM OTHOCUTEIBHO .
[ToxcraBnsiem P u peniaeM ypaBHEHHE DPa3AeICHUEM IEPEMEHHBIX OTHOCUTENBHO Y.
Ecnu nansl HayaabHBIE YCIOBUS, TO MOJCTABISIEM B 00Illee PELICHUE, COCTABIIIEM CUCTEMY JTMHEHHBIX
ypaBHEHUH U pemaeM oTHocutenbHo C; uC,. [Toacrasnsas C; uC, B o0miee pelieHre, HaX0AUM YacTHbBIE
pelIeHus.
2)  Onnopoanoe auddepernuansHoe ypasHenue || mopska.
[Tyrem 3amensbl y = &
y' = ke
y" = k2™
CocrasisieM XapaKTepUCTHUECKOE YpaBHEHHE K +pk+q=0 u3 KOTOPOTO HAaXOUM k.
O6mee pemenue npu D>0 Oyner:
y= Elekix + ¢, gl
ITpu D=0 Gyner:y = e (c, + c,x)
[Tpu D<0 6yner: y = €*(c, cos bx + ¢, sinbx)
[Ipn 3agaHHBIX HAYANBHBIX YCIOBHUSIX COCTaBISieM CHCTEMY JIMHEHHBIX ypaBHEHUN M peliaeM eé
OTHOCUTENBHO C; =C,.
Xoa pa0doTbI:
Pemuts nuddepennmanbioe ypaBHEHHE OPSAIKA

_ & .
-3aMeHHM p = —~, IOy 4HM:

dy
d'y 4G dp

dx’ dx dx
-Paznennm nepeMeHHbIe

dp = (1 —2x)dx
-IIpounTerpupyem

=1-2x

dp = J(l — 2x)dx

p=x—-x +¢
-3aMeHnM pHa—
ax
dy 2
—=x—-x +g
dx
-Paznennm nepeMeHHbIe

dy =(x —x*+ ¢, )dx
-[IpounTerpHUpyem 1 oIydrM o0IIee penieHne
dy = {x—.rz + ¢y )dx
x!

x:
y=5-Ftearte

Pemmmte ogHOpoaHOE muddepeniuranbHoe ypaBaenue |l mopsaka
a) ¥y —ay +6=0
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-CoCTaBUM XapaKTEPUCTHYECKOE YPAaBHEHHUE

k* — 5k + 6 = 0, pemaem KBagpaTHOE ypaBHeHHUe, monydum kg = 2,k, =3
-O0miee penieHue Oyaer:

v=c,e¥ + e

b) _‘}-‘1 +4y +4y =0

-CoCcTaBUM XapaKTepPUCTHYECKOE YPaBHCHUE
k*+4k+4=0, (k+2)* =0 k=-2
-3anumiem obmiee pemenue At D=0

¥y =e ¥(c; + ;%)

C) y —6y +13y=0

-CocTaBuM XapPaKTCPUCTHYCCKOC YPABHCHHUC
k*—6k+12=0;D=36—4-13=—16

D<0=>x,, =20 =528 = 34 314 =3;b=2

-3anuiuem oO1ee peleHue
v = e*(c, cos2x + ¢, sin 2x)
®opMa npegocTaBIeHHs Pe3y/IbTaTa: BBIIOIHEHHAs paboTa.

Kpurepum ouenku:

3a mMpaBUJIBHBIA OTBET HA BOMPOCHI WM BEPHOE PEIICHHE 3aJa4M BBICTABIIACTCS IOJIOKUTEIbHAS
onenka — 1 6ayr.

3a He MPpaBWIBHBIA OTBET Ha BOIPOCHI MJIM HEBEPHOE PEIICHHE 3aJ1a4l BBICTABIISCTCS OTpPHUIIATEIbHAS
onenka — 0 0ayIoB.

KauecTBeHHas olleHKa HHAMBUAYAIbHBIX
Hporent 00pa30BaTeNbHBIX TOCTH)KEHUH
PE3yJIBTaTUBHOCTH o -
(TIpaBWIIHHBIX OTBETOB) (oTMeTKa) BepOAIbHBIN aHAJTIOT
90 =100 o) OTJINYHO
80 +~ 89 4 XOpOIIO
60+~ 79 3 YIOBJIETBOPUTEIILHO
MmeHee 60 2 HE yJIOBJIETBOPUTEIILHO

Pa3nes 4 DiieMeHTHI TeOpHH BEPOATHOCTEH 1 MAaTEMATHYECKOM CTATHCTHKH
IMpakTuyeckoe 3ansaTue Ne 22
Pemenne 3a7a4 Ha OCHOBHbIC MOHATHS KOMOMHATOPUKH

Heas pabdorbl: OCMBICIUTH OCHOBHBIE MOHATUS KOMOWHATOPUKH, HAYYUTHCS OTJIMYATh OJHY
BBIOOPKY OT JpYroM, MpUMEHSTh GOPMYJIbI U UX HAXOXKJICHUS.

Boinosinus padory, Bel Oyaere:

YMETh:

V3 pemaTh 3a/1a4u Ha BBIUKCIEHHUE BEPOSITHOCTH C UCIIOIB30BAHUEM JIEMEHTOB KOMOWHATOPHKH;
MarepunanbHoe obecnieyeHue:

NunuBuayanpHbIC 3a1aHUS, KOHCIIEKTHI JICKITUH.

3aganue:

1. B copeBHoBanusx yuactByeT 10 uenoBek, Tpoe U3 HUX 3alMyT 1-€, 2-€ u 3-e mecto. CKOJIBKO
CYIIECTBYET pa3IMYHBIX BAPUAHTOB ?
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2. N3 rpymmel, B KOTOpo# yumtcst 12 denoBek, HEOOXOIMMO BBIOpaTh 3 4YelloBEKa B COBET
koyutemka. CKONBKO CYIIECTBYET Pa3IMYHBIX CIOCOOOB TakKOTo BBIOOpA.

3. Ha xHWXHOM TOJIKE BBICTaBJICHBI 8§ KHUT Pa3IUYHBIX aBTOPOB. CKOJIBKO CIIOCOOOB UMEETCS
AJid paCCTaHOBKH 3TUX KHUT B pa3HOM HOpHI[Ke?

KpaTKne TCOPETUYECCKHUE CBCACHUA .

B ocHoBe pemienus 3a1a4 Ha KOMOMHATOPHUKY JIEKaT JBA MpaBUIIa:

L.IIpasuno cnoxycenus. Ecnm HEKOTOPBIA 37MEMEHT A MOXHO BBIOpaTh M cmocobamu, a Apyroi
aneMeHT B —NcnocoGamu, HCKITIOUAIONIMMU APYT IPYra, TO BEIOOpP KaKOTO-HUOYb OJHOTO M3 3TUX
aneMeHTOB( 1160 A, 1160 B ) MOKHO OCYIIECTBUTH M+ N crioco0amu.

2.IlIpasuno ymuoxncenusn. Ecnu HEKOTOPBINA 3JIEMEHT A MOXXHO BbIOpaTh M criocobamMu U €ciiv 1mocie
Ka)XJ0ro Takoro BbIOOpa ayeMeHT B MoxHO BbIOpaTh Ncrocobamu, TO BBIOOP Mapbl 3JIEMEHTOB
(A, B) B yka3zaHHOM MOPSAKE MOKHO OCYIECTBUTH M- N criocobamu.

3aoaual. [Tpu hopMHUpOBaHHH IKUTIAXKA KOCMHYECKOTO Kopabiist umeercs: 10 mpeTeHaIeHTOB Ha TOCT
KoMaHaupa,20 MPEeTeHAEHTOB Ha IMOCT OOPTHH)KEHEpa,25 MPEeTeHJEHTOB Ha IMOCT KOCMOHAaBTa-
uccienoBaresnsi. CKOJIBKUMU CIIOCOOAMH MOXKHO BbIOpaTh OAHY M3 KaHIUAATYp Ha MOCT KOMaHAMPA,
Wi OOpTUH)KEHEpa, U KOCMOHAaBTa-HCCIe10BaTeNs?

Pewenue. I1o npaBmiry cymmsl cymiectByeT 10+20+25=55cnoco0oB BeIOOpa OAHOM U3 KaHIUAATYD.

3a0aua2.B CTONOBOM mpelaraloT JABa PA3IMYHBIX NEPBBIX : &, U@, ;TPU Pa3IMYHBIX BTOPBIX
omona: b,b,,b; n nBa pasmuunbx mecepra:C, u C,. CKOIBKO pa3MUHBIX O0EHOB M3 TpeX OIION
MOET BBIOpATh MMOKYyNaTeb?

Pewenue. Tlepoe 011010 MOXKHO BBIOPATh IBYMsI CIIOCOOAMHU, BTOPOE OJIF010 MOXKHO BBIOPATh TpeMs
crocobamu, TpeTbe OM0J0 MOXKHO ABYMs crocobamu. [lo mpaBuimy yMHOKEHHS — CYIIECTBYET
2x3x2=12 crocoboB BeIOpaTh 00€e/ U3 TpeX OO,

3. Iloomnosrcecmea n- mHoIicecme(coeouHeHus).
Jns  HaXOXKIeHUS K — noamuoxects HEKOTOpOro N —MHOXECTBa HYXHO BBIOpaTh K u3Nero

3JIEMEHTOB (II03TOMY YacTO TOBOPSAT O 8blbopke K amementoB u3 N —snementos). [Ipo BeiOpanHble K
U3 N pa3IUIHBIX JJIEMEHTOB IMPUHSATO TOBOPUTH, YTO OHH 00Pa3yIOT COCIMHEHNE U3 N AIEMEHTOB 10
k .Coeounenue-cobuparebHBIi TEPMHH KOMOMHATOPHUKH. B 3aBHCHMOCTH  OT TOTO, MMEET JIH
3HauUEHUE MOPSAOK SJIEMEHTOB B COCIMHEHUH WIIH HET, a TAK)Ke OT TOTO, BXOJAT B COEAMHEHHE Bce N
9JIEMEHTOB HJIM TOJIBKO YacTh UX, Pa3IHYaroT TPHU BUAA COSAMHEHUI: HepecmanoeKu, pasmeuienus,
couemanus.

Ilepecmanosku.

[lepecTanoBkamMu W3 N —53JIEMEHTOB HA3BIBAIOTCA TAaKHE€ COCOUHEHUS M3 N —3IIEMEHTOB, KOTOPHIE
OTIUYAIOTCS IPYT OT APYTa TOIBKO MOPSIAKOM PACIIONOKESHHSI dJIEMEHTOB.

O06o3navenue: P, =n!

Pazmewenus.
PasmemenusiMu 3 N —3J1€MEHTOB HAa3bIBAIOTCS TAKHE COCTUHEHUS, KAXKI0€ U3 KOTOPBIX COMECPKHUT M
JJIEMEHTOB, BHIOpaHHBIX W3 YMCIA JAAHHBIX N —3JEMEHTOB, OTIWYAIOIIMXCS JHUOO COCTaBOM, JHOO
MOPSIIKOM MIX PACIOJIOKEHUS, JINOO ¥ TEM , U JPYTHM.

nt
(n—m)!
3ameuanue. PaccMOTpeHHbIE paHee MepeCcTaHOBKU — YaCTHBIN Cllydail pa3MelieHul U3 N —3J1eMEeHTOB
o N —3JIEMEHTOB.

n!
— A" =" —_nl
P, =A 3 n!
55440,

O6Go3naueHue A" =
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Couemanus.
CoueraHusiMi U3 N- 3JIEMEHTOB 10 MHA3BIBAIOTCS TAKHE COCAMHEHUS, KOTOPBIE OTIUYAIOTCS JPYT OT

JIpyTra XOTsI ObI OJHUM DJIEMEHTOM.

.

O6O3H3}IGHI/IGZ'::;'F1 T —
m!in—m)!

HOpﬂ}IOR BbIIIOJTHCHHUA p360TLI:

1. Omnpenenure BUI BHIOOPKH 0€3 MOBTOPEHUS.
2. Bribepere cooTBETCTBYIONTYIO (DOPMYITY AJIsE BEIYHCICHUS BO3MOKHBIX KOMOHHAIIUH.
3. [Tpou3BeanTe BHIYUCICHHUS, UCIIONIB3YS MOHATHE (haKTOpHaa.

Xoxa padoThI:

1.  KomoBbIif 3aMOK OTKpBIBACTCS IMOCIIEIOBATEILHBIM HA00OPOM YeTHIPEX pasHbIX mudp. Tpedyercs
OTIPENICTUTh YHCIIO BO3MOKHBIX KOJIOB, KOTOPBIE MOXHO IO00paTh ISl 3TOTO 3aMKa.

Pemenue.

1.Bo3moxknbix 1udp Bcero aecsarn(1,2,3,4,5,6,7,8,9,0).Kaxnas nHaOpanHas KoMOWMHamMs Koja
OTIIMYACTCS OT JPYyrod KOMOWHANMU XOTs Obl omHou mwmdpoi(1,4,5,7 #2,4,5,7),m100 mOpSIIKOM
Habopa oauHakoBbix UPp(1,4,5,7#4,5,7,1),mosTOMYy 17151 IOJACUETA YKCIa BO3ZMOXKHBIX KOMOWHAIIHIA
KOJIOB HCITOJIb3yeM (OpMYJTy YUCIIa Pa3MEIICHUN.

.

2.dopmyria pa3MelieHuii umMeeT BUmI Ay, = B namewm ciayyae n = 4 ,m = 10,

(n—m)’
. 10! _10!_10-3-B-7-65432-1
3. Tlpon3sBoanM pacuér :Aj, = - =—= =10-9-8-7 = 5040
(10— & E54321
2.  CKOJIBKO CYHIECTBYET CIOCOOOB BbIOOpA TPEX YENOBEK U3 AECITH?

Pemienue.
1. B maHHOM ciydae TIpH BBIOOpE JUIsl HAC BaKCH TOJIBKO COCTaB II0 TPH YEJIOBEKa, MOPSIOK
BbIOOpA POJIM HE UTPAET, IOFTOMY B OTJIMYHE OT MEPBOT0 MPUMEPA YUCIO CIIOCOOOB MOACYUTAEM 1O
dbopmyrie coueTaHu.

n!

2. ®opmyna couetanuit umeet Uy = vy om— B Hamem ciygae n=10, m=3.
10! 10! _71-8510
3(10-3)! 371 3247) =120.
3.CKOJIBKO pa3iMyYHBIX YETHIPEX3HAYHBIX YHCENT MOXHO cOCTaBUTh U3 1udpl,2,3.4 9 mudpsl
HE MOBTOPSIIOTCA)?
Pemenne.
1.Ilo ycnoBuIO JaHO MHOXECTBO U3 UETBHIPEX HIEMEHTOB, KOTOpble TpelOyercs
PacmoJIOKUTh B ONpeAENEHHOM MOpsAKe. 3HAYUT, TpeOyeTcss HaWTH KOJMYECTBO MEPECTAHOBOK HUX
YETBIPEX DIIEMEHTOB.
2.®opMyIa IepecTaHOBOK U3 I —3JIeMeHTOB umeet Bua:F, = 1! B Hamewm ciyuyae n =4.
3.IIpomsBeném pacuér: Py =4!=4- 3 -2 - 1=24.
3agayu ¢ npodeccHOHAIBLHOI HANIPABICHHOCTBIO.
3anaua 1. TenedonHas TMHUS, COSTUHSIONIAS ABA MyHKTa A U B, pacmonoXeHHBIX OJTUH OT
JPYroro Ha pacCTOSIHUM 2 KM, 000pBaJlach B HEU3BECTHOM MecTe. KakoBa BEpOSITHOCTh TOTO, UTO
00pbIB HaxoauTCs He Aanbine 450 M. oT myHKTa A?
Pemenne: P(A)=m/n=450/2000= 0,225
3anaua 2. Ha 8 xapToukax HameuaTaHa oJiHa U3 clieayronmx Oyks e, T, T, @, €, p, 1, a.
BriHuMas nociaenoBaTeNbHO U3 SAIMKA HAYTal U BBIKJIAJbIBAsI UX B OJHY JIMHHIO, MOXHO IOJY4YHUTh
cioBo Ternerpad. KakoBa BeposiTHOCTh 3TOTO COOBITHSA.
Pemenne: m=1, n=P paBHO uncity nepecTaHOBOK U3 8 OYKB.
P g=8!=1-2-3-4-5-6-7-8= 40320 P=m/n= 1/40320
3anaua 3. B kopoOke HaxoasaTCs dyeKTponaMibl 5 mt. o 75 Bt u 6 mt. mo 100 Bt . U3
KOpPOOKH BBIHUMAIOT OJHOBPEMEHHO JBE 3JIeKTposamibl. KakoBa BepoSATHOCTH TOTO, UTO 00€
nammouku 100 BT.
Pemenne. 31ech 4nCiio paBHOBO3MOKHBIX HE3aBUCHMBIX UCXOJIOB COCTABIISET

n=C/=11!/219!=(9!10-11)/2-9!=55

3. TIpousBojaum pacuér:Cl, =
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Co6biTHIO A GaronpustcTByroT C.=6!/2141=(4!5-6)/2-4!=15 ucxonos. Clien0BaTenbHO,
P(A)=15/55=3/11.

3anaua 4. HaGupas Homep TenedoHa, abOHEHT 3a0bLT ABE MOCIECTHUE IUPPHI U , TOMHS JIHUIIb,
4TO 3TU IU(PBI pa3IU4HbL, HAOpand ux Haynady. KakoBa BEpOSTHOCTh TOTO, YTO HOMEP HaOpaH
[IPABUJIBHO?

Pewmenne: JIpe nocsiennue mudpsl MokHO HabpaTh A crmocobamu, a 61aronpusaTcTBOBATh

coOpIThIO0 A ( 1TMpbl HAOpaHBI MPABWIIBHO) OYIET TOJIBKO OAMH croco6. [ToaTomy
P(A)=1/ A’ =1/101/8!=1/90

3agaua S. Cpeau 100 snexrponamm 5 6pakoBaHHbIX. KakoBa BepOsSTHOCTB TOTO, UTO
BBIOpaHHBIC HAayady 3 JICKTPOJIAMITBI OKaXKyTCs He OpaKOBaHHBIMH?

Pemenne: U3 100 snexrponami 3 namisl MoxkHO BeiOpath C,  criocobamu. Tpu e

OpaKOBaHHBIX JIEKTPOIAMII U3 OOIIEro uncia 95 pabounx 3EKTPOJIaMIT MOXKHO BBIOPaTh. Coy

CHOCO6aMI/I, CJICOOBATCIIbHO HCKOMasA BEPOATHOCTb paBHA
P=C_./C,=(95-94-93)/(100-99-98)=0.86

3anaua 6. B nexy paboTaroT 6 My>x4uH U 4 )KeHIIUHBL. B cMeHy oToOpanu noapss 7 4enoBek
u3 10. KakoBa BepoATHOCTb TOTO, CKOJBKO JKEHITMH U MY)KUUH TOMaayT B CMEHY?

3agauya 7. Ha kaxo¥i U3 BOCbMU KapTOYEK HAleuaTaHbl OYKBEHI C, b, B, 3, 4, B, y,i1. KapTouku
NEepeBEepPHYTHI U NepeMenianbl. KakoBa BEpOSITHOCTD, UTO, B3SIB 5 U3 HUX, MOXKHO MOJIYYUTH CIOBO «
CBS3b)»?

3agaua 8. B maptun u3 20 uznenuii uetsipe OpakoBaHHBIX. HaiiTh BepOATHOCTH TOTO, YTO
CpEeH IISATH B3SATHIX HAYTaJl U3ACIHI OKaKeTCsl 1Ba OpakoBaHHBIX.(coObITHE B).

3agaua 9. HaGupas nomep Tenedona, abOHEHT 3a0bLT MOCIEAHION IUGPY U HAOpal ee Hayra.
HaiiTu BeposiTHOCTH TOT0, YTO HOMEp HaOpaH NMpaBUIbHO. PemuTh 3a1auy Ais ciay4yaeB, €Ciau
nocienHss nudpa Homepa a) yetHas; 0) He 6oee 6.

®opma npeacTaBieHus pe3yabTaTa: BHIIOJHEHHAs paboTa.

Kpurepun onenkn:

3a IpaBWIBHBIM OTBET Ha BOIPOCHI WJIM BEPHOE PEIICHUE 3a/aydl BBICTABIISIETCSA IOJIOKUTENIbHAS
olieHka — 1 Gas.

3a He MPaBUIBHBIM OTBET HAa BOMPOCH! WM HEBEPHOE PEIlICHUE 3a/1a4l BHICTABISETCS OTpULIATEIbHAS
onenka — 0 6ayuIoB.

Iponert KauecTBeHHas orieHKa HHANBUAYaITbHBIX
00pa3oBaTENbHBIX TOCTHKCHHUI
pe3yIbTaTUBHOCTH Samn -
(TIpaBMIIHHBIX OTBETOB) (oTveTKa) BepOATBHBIN aHAJIOT
90 + 100 5 OTIUYHO
80 + 89 4 XOPOIIO
60 +~ 79 3 YJIOBJIETBOPUTEIHHO
MmeHee 60 2 HE YJIOBJIETBOPUTEIBHO

Pa3znen 4 DiieMeHTBI TEOPUH BEPOSITHOCTEH U MATEMATHYECKON CTATHCTUKH
IIpakTyeckoe 3ansaTue Ne 23
Peurenue 3a1a4 Ha BbIYMCJIeHHE BEPOSITHOCTH € MCII0JIb30BAHUEM 3JIEMEHTOB KOMOMHATOPUKH

Hean pa6oTbl: HayunThess HAXOAUTH BEPOSTHOCTH COOBITHH, HCTIONB3Ys (DOPMYJIIBI KOMOMHATOPUKH.
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Boinosnus padory, Bel Oyaere:

YMETB:

V3 pemare 3a1aui Ha BBIYMCICHUE BEPOSITHOCTH € MCIIOJIb30BAaHUEM HJIEMEHTOB KOMOMHATOPUKHY;
MarepunanbHoe ob6ecnieyenue: VHauBuayanbHble 3aaHKs], KOHCIIEKTHI JIEKLIUH.

3aganue:

1. I'oToBsich K MOKIaMy, CTyIEHT BBINKMCAI U3 KHUTM LUTATy, HO, 3a0bIB HOMEp CTpaHUIIbl, Ha
KOTOPOM OHa HaxoIWjlach, HamMcaal HOMEp Haynady. KakoBa BEpOSTHOCTH TOTO, 4YTO CTYAEHT
3anucain Hy»KHbI HOMEp, €CJIM OH IOMHUT, YTO HOMED BBIPAYKAETCS JIBY3HAUYHBIM YUCIIOM?

2. B smuke 15 neraneit, cpeau kotopsix 10 okpamiensl. COOpIuk Haymady BeIOpas 3 aeTalu.
KakoBa BepOSITHOCTb TOr0.4TO BBIOPAHHBIE JIETAIM OKa3aJMCh OKPAIIEHHBIMU?
3. Nmeetcs 8 kaprouek. OHA CTOpOHA KXKAOW U3 HUX YUCTAsl, a HA JPYroi HAIMHMCAHBI OYKBBI

KNP, AH,3,I1. KapTouku KiaayT Ha CTOJ YMCTOM CTOPOHOM BBEPX, MEPEMEIIMBAIOT, a 3aTEM
MOCJIEIOBATEIbHO  OAHY 3a Jpyrod mnepeBopauuBaioT. KakoBa  BEpOATHOCTH  TOTO.NPHU
MOCJIeIOBATEILHOM TOSIBJICHUH OYKB OyzaeT cocraiieH cioBo [TPA3JIHUK?

KpaTrkue TeopeTnyeckue cBeieHU:
BepositHOCTBIO CcOOBITHS A Ha3bIBaETCSI OTHOIICHHE YHCIA M CiydaeB, OJArOMpPHUSATCTBYIOIIUX €T0
HOSABJICHUIO, K OOIEMY YHCIIy BCEX HECOBMECTHBIX PAaBHOBO3MOXHBIX U 00pa3yrolIUX MOJIHYIO

rpymiy cobbithii. Takoe OmNpeneNeHHe BEPOSTHOCTH  HA3bIBAIOT KJIACCHYECKUM. BepOsSTHOCTH
_m

coObITns 0603Hauaerca P(A) u Berumcnsercs no gopmyse: P(A) = —

BeposTHOCTL HOsBIIEHUS COOBITHS 3aKkaroueHa B npegenax or 0 qo 1: 0 = P(A) =1

Ilopsinok BbINOJIHEHHS PadOTHI:

1.  Omnpenenute coObiTue A, BEpOSTHOCTh KOTOPOI'O HY’KHO BBIYUCIIHTb.

2. Ilpocuwuraiite obmiee unciao(N) BO3MOXKHBIX HCXOOB.

3. Ilpocumraiite 4mciao ucxom0B(M), OIArONPUATCTBYIOIINX HACTYIUICHUIO COOBITHS A.

o . _m
4.  Hcnons3yiite GopMydy Ul BBIYMCIEHHUS BEPOATHOCTH ONpEelIEéHHOro coobtus. P(A) = -

Xoa pa6orei: 1.Habupas Homep tenedona, aboHEeHT 3a0b11 nocneaaue 3 nudpsl U Habpa ux
Hay/auy, IOMHS . 4YTO OHH pa3nuyHbl. Haiiaute BeposSTHOCTH TOTO, YTO HAOpaHbl HY>KHBIE LIU(PHI.
Pemenne.

1.  CoObiTHe A-«HOMEp HaOpaH BEPHOM.

2. Uwmcno n-o01iee YMCII0 HCXOJ0B UCTIBITAHUS TIOJTYYHM, BOCIOJIB30BABIIUCH (pOpMyIamMu
komMOuHaTopuku. Beero umeercs 10 nudp, T.e.. uncio 3aeMeHToB paBHO 10; B Kax10e COeTUHEHNE
BXOJUT 1O 3 Hudpsl; MOPAI0K HUPP(IIEMEHTOB) CYLIECTBEHEH MPU HAOOpEe HOMEpA, 3HAUUT, HYKHO

10! _ 78910
- = =720. Utak,
(10-3)! 7!

HAWTH YKCII0 pasMernenunii u3 10 snemenToB no 3 no dopmynedd, =

n=720
3. Yucno m=1, T.K. TOJILKO OAUH HA0Op U3 TPEX LUPP SABISAETCS HYKHBIM.

4. P(4) = % - ?iu

2.U3 ypHBI, B KOTOpOi HaxosATcs 12 6enbIx U 8 4EPHBIX IapOB, BBIHUMAIOT Haylauy JIBa Iapa.
KakoBa BeposSITHOCTh TOTO, YTO 00a IIapa OKaXKyTcsl YEPHBIMU ?

Pewenue.

1.  CoObiTne A-«0ba mapa OKaxyTcs YEPHBIMU.

2. UYwucno n-o01iee YMCII0 UCXOJ0B UCTIBITAHUS MOJTYYHM, BOCIHOJIB30BABIIUCH (POpMyTaMH

koMOuHaTtopuku. OOIIee YHUCiI0 BO3MOXHBIX CIydaeB N paBHO YHCITY codeTaHui u3 20
20 _ 200 201518, 49
2i20-2) 218! 1-2-18! )
3. Ywmcrno caydaeB M, OJIaronpHUsTCTBYIONIMX COOBITHIO A, paBHO YHCIY COYCTaHUH W3 8
2! Bl _ 876 _

251eMeHTOB ( 8 4epHbIX mapoB ) 1o asa: N= Cgz = E-D 26 1216

anemeHToB ( 12+8) mo nBa: n= C% g =

4. P(A)=T=_~0,147
T

2.Ha nartum xaproukax paszpe3Hoit a30yku Hamucanbl OykBbl A,3,K,0,M. KapTouku nepememnmparoTcs
Y Hayraj packiaapiBatoTcs B psija. KakoBa BeposTHOCTH TOro. Uto nonyuurcs cioBo 3AMOK ?
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Pemenue.

1.  CoObite A-«monyuurcs cioBo 3AMOKY.

2.  Yucno n-ob6miee YUCIO HMCXOJOB HCIBITAHUS TOJYYHM, BOCIOJB30BABIIUCH (HOpMyIaMu
koMOuHaTopuku. OOmiee YHCIO BO3MOXKHBIX CIydyaeB N paBHO YHCITY MEPECTAHOBOK U3 5
sneMeHToB(0ykB): N=P; = 5!=5-4- 3 -2 - 1=120.

3. UYwucno ciydaeB M, OiaronpusTCTBYIOIUX COOBITHIO A, paBHO 1, T.K. TpeOyeTcsi COCTaBHTh
CJIOBO ¢ OyKBaMH, pacCTaBICHHBIMU B ONPEACIEHHOM MOPAIKE. A 3TH OYKBBI Pa3IUYHBI.

1
4. Pla)= % ~ 120

3amayu ¢ npodecCHOHANIBHOI HANIPABJIEHHOCTHIO.

3anaua 1. Ha ckian noctynumnu anektpoytiory, 80 % c nepsoro 3aBoga u 20 % co BTOporo.
Cpenu nponykiuu nepBoro 3asoaa 90 % BbIIEep)KUBAIOT rapaHTUHHBIN CPOK, CO BTOPOTo 3aBoja- 95
%. KakoBa BepOATHOCTb, YTO B3SIThIM HayraJ CO CKJaJa yTIOT BbIACPKUBAET FrapaHTUHHBIN CPOK?
KakoBa BeposSITHOCTB, YTO YTIOT € IEPBOTO 3aBofa?

Pemenue:

P (A1) =0,8- BeposITHOCTb, YTO YTIOT MOCTYITHJI Ha CKJIAJ C IEPBOTO 3aBOJIA.

P (A2) =0,2- co BTOpOTO.

Venosabie BeposTHOCTH P a1(B) =0,9 u Paz(B) =0,95- uto yTIOT BBIAEPKUT rapaHTHIHBINA CPOK
C IEPBOT0 3aBOJA U CO BTOPOIO.

1) [TonmHast BEpOSATHOCTD, YTO OH MPOCITYKHUT OMPEEICHHOE BPEeMs, HE3aBUCUMO C KAaKOTO OH
3aBoza paBHa P(B)=P(A1)-Pa1(B)+P(A2)-Pa2(B)=0,8-0,9+0,2-0,95=0,91  2)BeposTHOCTb, 4TO
YTIOT € IEPBOTO 3aBOJIa paBHA

Ps(A1)=P(A1)-Pa1(B)/P(B)=0,8-0,9/0,91=0,79

3agauya 2. ABToMaT mtamMnyer Aetain. BeposTHOCTH TOro, 4TO 3a OJIHY CMEHY He OyIeT
M3TOTOBJIEHO HU OJJHOW HECTaHJapTHOH neranu, paBHa 0,9. KakoBa BEpoSATHOCTh TOTO, UTO OyayT
CTaHJIapTHBIMU BCE JIETAJIH, U3TOTOBJISIEMbIE 32 TPU CMEHBI?

Pemenue: P(A)= 0,9 Ilo Teopeme 0 BEpOSTHOCTH HE3aBUCUMBIX COOBITUH,

P(B)=P(A)-P(A)-P(A)=0,9:0,9-0,9= 0,729

3agaua 3. Paguocrannus 1, 2,3 HE3aBUCHMO OJ[HA OT JAPYToi MOCHUIAIOT 110 OJHOM mepenayue
paanoctanuuu 4. BeposTHOCTH npueMa nepeaadu paguocTaniueit 4 or cranuuu 1, 2, 3
cooTBeTcTBeHHO paBHbl P1=0,4, P,=0,5, P3=0,7. HaiiTu BeposiTHOCTh TOTO, YTO CTaHIuel 4 Oyaet
MPUHSTA: ) TOJIBKO OJHA Mepenaya; 0) X0oTs Obl OJHA Mepeaaya.

Pemenue: a) BepossTHOCTB TOTO, UTO CTaHIMEl U OyAEeT MPUHSTA TOJIBKO OJIHA MIepeaaya:
P(A)=P(A1A; A3)+P(A1A; A3) +P(AA; A3)=0,4-0,5-0,3+0,6-0,5-0,3+

+0,6-0,5-0,7=0,06+0,09+0,21=0,36

0) [Ipuem nepenaun paguocraniueit 4 or cranuuu 1, 2, 3- B3aUMHO HE3aBUCHMBIE COOBITHSI.
[To TeopemMe 0 BEPOATHOCTH OCYIIECTBICHUS XOTS ObI OJTHOTO HE3aBUCUMOTO COOBITHSI, BEPOSITHOCTD
TOT0, YTO CTaHIMel 4 OyaeT mpUHsTa XOTs OBl OJJHA Tepeaaya:

P(A)=(L-P(AD)-(1-P(A2)-(1-P(Ag))=

1-(1-0,4)-(1-0,5)-(1-0,7)=1-0,6-0,5-0,3=

=1-0,09=0,91

dopma npeacTaBiieHUs pe3yJbTaTa: BEIIOJTHCHHAS padoTa.

Kpurepun ouenku:
3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHWE 3a/1a4l BBICTABISICTCS TOJOKUTEIbHAS
oleHka — 1 0amnm.

33 HC HpaBHJ’IBHBIfI OTBECT HaA BOHpOCBI NN HeBepHOC pemeHHe 3ada49U1 BBICTABJIISACTCSA OTpI/II_[aTeJ'H)HaH
oneHka — 0 6ayu1oB.

| IIpouent | KaudecTBeHHas olieHKa WHIUBUIYAIbHBIX |
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pPe3yJIbTaTUBHOCTH 00pa30BaTeNbHbIX JOCTHKEHUN
(IpaBHIIbHBIX OTBETOB) Oamn .
BepOAJIbHBIN aHAJIOT
(oTMeTKa)
90 +~ 100 5 OTJINYHO
80 + 89 4 XOpOIIO
60 ~ 79 3 YAOBJIETBOPUTEIBLHO
meHee 60 2 HE YJIOBJIETBOPUTEIHHO

Pa3znes 4 JjieMeHTHI TEOPUU BEPOSATHOCTEH 1 MaTeMATHY€CKON CTATUCTHKHU
IIpakTHyeckoe 3ansaTue Ne 24
Yucsi0Bble XapaKTEPUCTUKH BHIOOPKH

Lesan padoThi: PaccMOTpeTh OTAENbHBIE IPUMEPDI, XaPAKTEPHBIE ISl BLIOOPOYHOTO METO/IA.
BoinosinuB padory, Bel Oyaere:

YMETh!

VYO 01.02 ananu3upoBaTh 3a7a4y WIH MpOOJIEMY U BBICIATH €€ COCTABHBIC YaCTH,

YO 02.05 oueHuBaTh NpakKTUYECKYHO 3HAYMMOCTD PE3YyJIbTATOB IIOMCKA;

MarepunanbHoe ob6ecnieyenue: VHauBuayanbHble 3aaHNs], KOHCIIEKTHI JIEKLUH.

3amanue:

1. ITocTpouTh MOJUTOHBI YACTOT U OTHOCUTEJIBHBIX YaCTOT MO PACIPEIeIICHNUIO BEIOOPKHU:

xi | 2| 4 | 7] 8 | 9 | 12
|2I02|I02||02|P3|3P3

2. TTocTpoiitTe rTUCTOrpaMMBbI YaCTOT M OTHOCHTEIBHBIX YaCTOT 110 PACTIPEICTICHHIO BHIOOPKH:

No Unrepsan, Cymma gacTor
HHTEpBAJIA Xi _ Xi I BapuaHT ?]?Temea,

: 3-5 P1

2 Shulll 2p;

3 7—9 3ps

4 9-11 p

5 11-13 2p;

6 13-15 3p?

7 1517 D1+P2

3. 1)1 TeHepaTbHOM COBOKYITHOCTH, 3aJJaHHOMN pacIpe/IeIICHHEM:

Haiinute renepanbHyI0 CpelHION, T€HEPAIbHYIO JUCIIEPCUIO, TEHEPAIIBHOE CTaHJApPTHOE
OTKJIOHEHUE, MOy, MEJITUaHy 1 pa3Max.
4. VI3 renepanabHON COBOKYITHOCTH c/ieflaHa BHIOOPKA, 3aaHHast pacipeaeiCHHEM:
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xi|] 2 | 4| 6 | 8 | 10] 12 | 14
| p | 2 | po | P | ps | 208 | potps

HaiiTi BIOOpOUHYIO CpeHIOI0 BEIOOPOYHBIE AUCIIEPCHIO M CTaHIAapTHOE OTKIoOHeHue. O0parure
BHUMaHMeE: P; = 4yuciy OykB B Baimem nMmenu; po;= uuciy OykB B Barmeii pamunuu; p3 = yuciy
OykB B uMeHHU Baero otia.

Iopsinok BbINOJIHEHHUS PA0OTHI:

1 I[IpounTaB ycioBUe IPEIOKEHHON 3a/1a4M , IO KOHCHEKTY JIEKIUN HalIuTe COOTBETCTBYIOLIUE
bopMyIIHI.

2.IlpumeHUTE TEKUMOHHBIA TEOPETUYECKUI MaTepuasl sl PELICHUs] KaKJIOW 3a/1adH.

3 B ciiyuae He0OOXOMMOCTH NPEACTaBUTh NT€OMETPUUECKYI0 HHTEPIPETALUIO YUCIOBBIX
XapaKTEPUCTHK. BEIOOPKH.

Xoa pa6otel: 1. 3agaHo pacnpeneneHue 4acTOT BHIOOPKH:

x| 2|6 |12]15
nn| 31075

CocTaBuTh pacupeeneHle OTHOCUTENbHBIX YacTOT.
Onpenenum cHavana 00beM BBIOOPKHU:
n=34104745 =25,

o n.
Haiinem oTHOCHUTENBHBIE YACTOTHI IO opMyIe W, = —:
n

w, =i=0,12; W, :E=0,40;w3 =l:0,28;W4 =£=0,20.
25 25 25 25
CrnenoBaTeiabHO,
xi | 2 | 6 | 12 | 15
w; | 0,12 | 0,40 | 0,28 | 0,20
Kontpoins: 012+ 0,40+0,28+0,20 =1.

2. Tlo pe3yibTaraM IpumMepa 1 MMOCTPOUTH MMOJIUTOHBI YaCTOT U OTHOCUTCIIbHBIX YaCTOT.

Pemtenre. OTOOpa3wB Ha MIOCKOCTH TOYKHU ¢ KoopauHatamu (X;,N.) M COEIMHUB UX OTPE3KAMH,

MOJIYYHUM IOJIUT'OH YaCTOT:

N

AHaJOTHYHO ITOCTPOUM TIOJIUTOH 10 TOYKaM (X;,W;) :

Wi

0,40 P

0,28

0,20
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3.IlocTpoiiTe rucTorpaMmMy Mo CIEAYIOIEMY CTATUCTHYECKOMY PaCIIPEICICHUIO:

WNHuTepBan Cymma yacTor
No nntepBana JUTUHOMN BapHUaHT

h=5 N;
1 5-10 4
2 10-15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemenue. [Ipexae Bcero, onpeneianm 00beM BEIOOPKU:
n=4+64 16436+ 244+ 1044 =100,
[To u3BECTHBIM CyMMaM YacTOT BapUaHT PACCUMTAEM IUIOTHOCTh YaCTOTHI IO UHTEPBAJIAM:

No [InoTHOCTH 4YacTOTHI No [oTHOCTE 4acTOTHI
HHTCpBAJIa % HWHTCpBaIa %
1 0,2 5 48
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2
N300pa3suM TOIyYeHHbIH PE3yIIbTaT:

Ni

h

7 1

6 -+

5 =+

4 =+

3 =+

2 1

1 =+

_ l' o

4. HaiimuTe cTaTUCTUYECKHE OIICHKU TeHEPabHOW COBOKYITHOCTH, 3a/IaHHOM CIIEAYIOITIM
BapUAIMOHHBIM PSJIOM:

BapmantaX; | 2 | 4 | 5 | 6
gacroraN; | 8 | 9 | 10| 3

59



Pemenue. Onpenenum 00beM COBOKYITHOCTH
N.=8+9+10+3=30.
Haiinem renepalibHyt0 CpeHIONO:
8-2+9-4+10-5+3-6
- o -
J1yist BBIYHMCTICHUS TeHEPATbHOM TUCTIEPCHUU UCTIONB3YyeM (popmymy D, =x? — (X, )" Onpenenum

X 4-

CPE€AHIOIO KBaApaTOB:
w7 8:2°+9-47+10-5% +3-6°

X2 =178"
30

Taxum obpaszom, D =178-4%=18.
I'enepanbHOe CTaHIAPTHOE OTKIOHEHHUE: & = .[D =18 =134.

OOBIYHO MOJYYEHHBIX PE3YJIbTATOB JOCTATOYHO JUISl MPAKTUYECKUX 3a1a4. OJIHAKO MOXKHO MOJTYyYUTh
JIOTIOJTHUTEILHBIE XapaKTEPUCTUKH ISl 00JIe€ TOHKOM OIEHKH T'eHepaTbHOM COBOKYITHOCTH.
[IpuBenem ux:

Mopga Mo : HauOoJbIIasg 9acToTa

Mo =10-

Menuana Me: BapuallMOHHBIN PsA JETUTCS MOIOJIAM B TOUKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xmax = 6 Xpin =21
MIO3TOMY
R=6-2=4.

5 U3 FeHepaﬂBHOﬁ COBOKYITHOCTH HU3BJICUYCHA BBI60pKa

Haiigute craTucTrueckrue XxapakTepUCTUKH BIOOPKH.
Pemenue. Onpenenum o6beM BBIOOPKU:
n=92+94+103+105+106 =500 .
Bribopounas cpennss:
- 92-1+94-2+103-3+105-4+106-5

X = = 82 .
B 500 L

Ornpenenum CpeaHIO KBaIpaToB:
_ 12 .92 Q2 22 B2
X2 = 92.-1°+94.2 +1035030 +105-4° +106-5 _1145.

Bribopounas nucnepcus:
Dy = X2 —(X, f =11,45-1822 =814.
BBI60pO‘-IHOC CTAaHAAPTHOC OTKJIOHCHUC!

o, =+/814 =285.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJIHEHHAs paboTa.

Kpurepun onenkn:

3a TpaBWIBHBIM OTBET Ha BONPOCHI WJIM BEPHOE PEIICHWE 3a/JaYd BBICTABISICTCS IOJOKUTEIbHAS
oreHka — 1 6am.

3a He MPaBWIBHBIN OTBET HA BOMPOCH! MM HEBEPHOE PEIICHUE 3a/1a4l BBICTABIICTCS OTPHIIATETbHAS
oreHka — 0 0amiIoB.

[IpoueHt KauecTBeHHas olleHKa WHINBUAYAITbHBIX
pPe3yJIbTaTUBHOCTH 00pa30BaTeNbHbIX JOCTHKEHUN
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(TIpaBMIIBHBIX OTBETOB)

oaiut

BepOAJIbHBIN aHAJIOT

(oTmeTKa)
90 +~ 100 5 OTJINYHO
80 + 89 4 XOpOIIO
60 +~79 3 yJIOBJICTBOPUTEIHHO
Menee 60 2 HE YJOBJIETBOPUTEIHLHO
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