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1 BBEJJEHUE

BaxHyio 9acTh TEOpeTH4YeCKOW M NpO(eCcCHOHANFHON NPAaKTUYECKOH MOArOTOBKM OOYYAIOIIUXCS COCTABISIIOT
MpPaKTUYECKHE 3aHITHUS.

CocTtaB U coaepkaHHe NMPAKTHYECKUX 3aHATUH HampaBiieHbl Ha peanusanuio denepalbHOrO rOCyAapCTBEHHOIO
00pa3oBaTeNbHOrO CTaHIAPTa CPEAHET0 NPodeccHoHaNIBFHOTO 00pa3oBaHUsL.

Benymieid AMAakTHUECKOH LENbIO0 MPAKTUUECKUX 3aHATHH sBisieTcss (QopMHpOBaHHME MPOQecCHOHATBHBIX
NPaKTHIECKUX YMEHHUH (YyMEHHH BBINOJHATH ONpENEICHHBIE NEHCTBHA, ONEpaIi, HEOOXOAMMBIE B MOCIEAYIONIEM B
npodeccroHaNBHON AEATETBHOCTH) WM yIeOHBIX MPAKTHYECKUX YMEHUH pemaTh 3aady 10 MaTeMaTHKe, HEOOXOANMBIX
B TIOCJIEAYIOICH yaeOHOW AEATENEHOCTH.

B cootBercTBUEM ¢ pabodeii mporpaMMoi y4eOHOW IHUCIHMIDIMHEI «MaTeMaThka» IpeayCMOTPEHO IPOBEACHUE
MIPAKTUYECKUX 3aHATHUI.

B pesynpraTe ux BBHIIOTHEHUS, 00yJaIOMNHACS TOIDKEH:

ymembp:

-aHAJTU3UPOBATh CIIOXKHBIE (DYHKIIMH U CTPOUTD MX IPapHKH;

- BBITIOJIHATH IeHCTBUS HaJl KOMIJIEKCHBIMU YHCIAMU;

- BBIYUCIIATH 3HAYCHUS T€OMETPUYECKUX BEJIUUNH;

- MPOHU3BOIUTH ONEPALMU HAJ MaTPULIAMH U OIPEIeTUTEIIIMHY;

- pemaTh 337241 Ha BHIYMCIICHHE BEPOSITHOCTH C HCIIOJIb30BAHMEM 3JIEMEHTOB KOMOMHATOPHUKH;

- pemraTth MIPUKIAAHBIC 33/1a9H C UCIOIb30BaHNEM 3JIEMEHTOB I (hepeHINaIFHOTO U HHTETPAIbHOTO HCUHCIICHHH;
- penraTh CUCTEMbI TMHEHHBIX YPaBHEHUH Pa3InIHBIMI METOIAMH;

CopeprkaHne NMPAKTUYECKUX M JA0OPaTOPHBIX 3aHATHI OPHEHTUPOBAHO HA TMOJTOTOBKY OOYYArOIIMXCS K OCBOCHHIO
npoecCHOHaEHOTO MOAYNS  MPOTPAaMMbI MOATOTOBKHM CITCIHAIINCTOB CPEJHETO 3BEHA IO CIEIMATbHOCTH U OBIAACHHIO
npogeccuonanbHbIMU KOMREMEHYUAMU:

[IK 2.6. IIpon3BOANTh pacueThl SHEPTOCHIOBBIX apaMeTPOB 000pya0BaHUSI.

OK 1. BreiOuparh cmocoObl pemicHus 3ama4 MpOoPEeCCHOHATBHON AEATSIHHOCTH MPUMEHHUTEIBHO K Pa3InYHBIM
KOHTEKCTaM

OK 3. IlnaHupoBaTh M pealnM30BBIBATH COOCTBEHHOE NPO(ECCHOHAIBHOE M JIMYHOCTHOE pa3BUTHE,
NpeANPUHUMATENBCKYIO JESITEIbHOCTh B MPO(eCcCHOHANBHON cdepe, NCTIONb30BaTh 3HaHKA 10 (UHAHCOBOW IPaMOTHOCTH
B PA3JIMYHBIX )KU3HCHHBIX CUTYaLUAX

OK 4. 3¢ dexTHBHO B3aUMOJICHCTBOBATH M pabOTaTh B KOJUICKTUBE U KOMAH/C

OK 5. OcyumecTBiasTh YCTHYIO W NUCBbMEHHYIO KOMMYHHKAIMIO Ha TOCyAapCTBEHHOM s3blke Poccuiickoii
Ddenepanun ¢ yueToM 0COOCHHOCTEN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 8. Hcronb30BaTh cpeicTBa (U3MYECKOW KyIBTYPhI JUIS COXpaHEHHUs M YKpPEIUICHHS 3J0pOBbS B IIpoIlecce
npodeccrnoHabHO NEeATeNbHOCTH U TOAJepKaHNsl HE0OXOIMMOTO YPOBHS (PU3HMUECKOI! OrOTOBIEHHOCTH

OK 9. Ilonp30BaThest MpoeCCHOHATBHOM TOKYMEHTAIMeH Ha rocy1TapCTBEHHOM U HHOCTPAHHOM SI3BIKaX

BrinonHeHne 00y4arouMuCs MPaKTHYECKUX PadoT Mo yueOHo aucuuiuinie «MaremaTiKa» HalpaBlieHo Ha!

- 0000mIeHHe, CHCTEMATH3AlUI0, VYIAyOJieHHe, 3aKPEIUICHHE, pa3BUTHE W JCTAIM3AIMIO  IOJTYYCHHBIX
TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON AHCIUITINHEI,

- ¢QopmupoBaHMe yMEHHH TPUMEHATh TIOJyYCHHbIE 3HAHUS HA TPAKTHKE, peaM3alUi0  EJUHCTBA
UHTEJIEKTYaJIbHOM U IPAKTUYECKOM NeATEIbHOCTH;

- pa3BUTHE WHTEIUICKTYaJbHbIX YMEHHH Yy OyIymMX CHIEIHalINCTOB: AHAJIMTHYECKHX, INPOCKTHPOBOYHBIX,
KOHCTPYKTHBHBIX H JIp.;

- BBIPa0OTKY TIpM PEIICHWM TIIOCTaBJICHHBIX 3a7a4 NPO(EecCHOHAIFHO 3HAYMMBIX KauecTB, TaKMX Kak
CaMOCTOSATENBHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOPYECKAst MHUIIATHBA.

[pakTrueckne 3aHATHS TPOBOASTCS IIOCIE COOTBETCTBYIOLIEH TEMBI, KOTOpas OOecreyrBacT HAIMYUe 3HAHUH,
HEOOXOAMMBIX 151 €€ BBITIOJHEHHSL.



2 METOAJUYECKHUE YKA3AHUSA

Tema 1.1 Kommiiexcuble yuciaa

IIpakTnueckoe 3ansaTne Ne 1

Auredpanyeckasi popmMa KOMILIEKCHBIX yKcel. JlelicTBUsSI HAl KOMILIEKCHBIMHU YMCJIaMHU B aJIre0panyeckoit
dopme.

].le.]]b paﬁOTLI: Hay‘II/ITI)CSI BBINOJIHATE ACHUCTBUS HaJl KOMILUIEKCHBIMU qyucCjiaMH, 3allMCaHHbIMU B anre6pa1/1qec1<0171 (bopMe.

Beinosinus padorty, Bol Oyaere:

yMeThb:

Y2 BBINONHATH ASHCTBUS HAJl KOMIUIEKCHBIMU YUCIIAMU;

Yo 03.02 npuMeHsTh COBPEMEHHYIO HayYHYIO NPO(EeCCHOHATIBHYIO TEPMHUHOJIOTHIO;
VYo 04.01 opraHn30BBIBaTh pabOTY KOJUICKTHBA U KOMAHIBI;

MarepuajibHOe o0ecrieyeHne: UHAMBUYalbHbIC 3aJaHUsl, KOHCIIEKThI JIEKLIUH.

3ananue:
1. Jansl KoMIutekcHbIe uncna: z,=(-3;-5), 2,=(-7,2;7,2), 23=(2;6).
3anmcath 3TH 9HCIia B alredpandeckoit popme.

2. Beramcnurs:

1) z;+12z
2) -3
3) z./z3
4) 2%z
5) z,°.

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

IMopsaok BbINOJTHEHUS PA0OThHI:
1. 3anumunTe KOMIUIEKCHBIE YKCIa B anredpandeckoit hopme z = a + bi

2. BemonHuTe AeHCTBHS HaJ KOMIUIEKCHBIMH YHMCIAMH B anrebpamdeckoi (hopMme, MCIONB3ys (OPMYTsI:Z; +
Z; = (ag + ay) + (b + by)i;

71 — 2z = (a1 — az) + (by — by)i;
7y - Z; = (a1a; — byby) + (arb, + azby)i;

z1 _ ajaz+biby azb1—a1b; .
21p2 2.1p2
2 a5+b% a5+bj

Xoa paboTsI:
1. Jansl KoMmiuiekcHble uncia: z;= (7;1), z,=(-1,5;1,5), zs=(4;-3).
3anucath 3TH YKCIia B ajdredpanveckoil popme.

Pemenue:

T.k. anredpanyeckas popmMa KOMILUIEKCHOTO YMCIIa UMEET BUM: Z = a + bi, To uncia B anredpandeckoi popme Oyayt
3anMcaHbl B BUJIE:

21:7+l, 22:_1,5+1,5i; Z3=4_3i.

2. Brpruucnurs:
z1+2,=(7-15+ 1+ 15)i =55+ 2,5i;
zy —2z3 =(—1,5—-4)+ (1,5 + 3)i = —5,5 + 4,5i;



z1 _ TH (D@43 28+44i+21i+3i% _ 28425i-3 _ 254250 _ 14
z3 4-3i  (4-3i)(4+30) 16-9i2 16+9 25 !
Zy 23 = (—1,5+ 1,5)(4 — 3i) = —6 + 4,5i + 6i — 4,5i> = —6 + 10,5i + 4,5 = —1,5 + 10,5i;
=7 +)°=(7+D??(7+i)=(49 + 14i +i®)?>(7 + i) = (48 + 140)?(7 + i) = (2304 + 1344i + 196i%)(7 +
[=2304+1344i—1967+i=2108+1344:7+i=13412+11516/

143i | 4-5i .g

3. Bpmumemurs: — + — —1i
i—-3 1+3i
Pemenne:
1430 | 4-5i .
: -— 8 =-2,1-27i;
i—-3 1+3i
1) 143 _ (143i)(=i—3) _ —i-3-3i%2-9i _ —10i
i-3  (@i-3)(-i-3) = —i?249 10
4-5i  (4-50)(1-3i)  4-12i-5i+15i2  —11-17i ,
2) - = ( )( ) = v} = = —1,1 - 1,7l
1+3i (14+3i)(1-3i0) 1-9i 10

3) =@ =(-D*=1
4) —i-11-17i-1=-21-27i

®opma npeacTaBieHust pe3yJibTaTa: BBITIOJHEHHAs paboTa

Kpurepuu ouenku:

Kaxmoe mpaBuiIbHO BBITIOJTHEHHOE JeHCcTBHE -1 Oast

KaLICCTBeHHaH OIICHKAa MHAWBUAYaJIbHBIX
00pa30BaTEeIbHBIX JOCTIKCHHIA

[TpoueHT pe3yabTaTUBHOCTH

(IpaBHIIEHBIX OTBETOB)

Oayt (oTMeTKa)

BepOaIbHBIN aHAIOT

90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIECTBOPUTEIHHO
menee 70 2 HE YIOBJIETBOPUTEILHO

Tema 1.1 KoMniiekcHbIE YHCIa

IMpakTnyeckoe 3ausiTue Ne2

Tpuronomerpuyeckas ¢gopma komiiekcHoro yncjaa. Ilepexon or oaHol (pOpMBbI KOMIIEKCHBIX YHCeJ K
Apyroi

Heab: Hayuurbcst 3anMchIBaTh KOMIUICKCHBIE YHCIAa B TPUTOHOMETPHUUYECKOHN (hOpMe, BBHINOJIHATH NEHCTBHS Haj
KOMIUIEKCHBIMU YHCIIaMU B TPUTOHOMETPHUIECKOH (hopme.

Boinosinus paéory, Bl Oyaere:
yMeThb:
Y2 BBINONHATH ASHCTBUS HAJl KOMIUIEKCHBIMU YHCIIAMU;
VYo 03.02 npuMeHSATh COBPEMEHHYIO HayIHYIO PO ECCHOHATBHYIO TEPMHUHOJIOTHIO;
VYo 04.01 oprann3oBsiBaTh paboTy KOJJIEKTHBA U KOMAHIbI,

MarepuajibHoe o0ecnedeHue: HHINBHAYyaIbHbIE 3a0aHus, KOHCIIEKTHI JIEKIIHI.
3ananue:
1. JlaHbl KOMILIEKCHBIE uncia: zy=(-3;-5), 2,=(-7,2;7,2), 23=(2;6).
3amucaTh 3TU YUCIa B TPUTOHOMETPHYECKOM (hopme.

2.Breruncnure:
1) z, - z3;
Z1,
2%,
3) z7;
4) V7,

3. BeimosHUTE ASHCTBUS M 3alMIIINUTE PE3YNIbTaT B aredpandeckoi hopme:

. S5t , . . 5m\\2 24(cos 750 +isin 759)
a) (3 (cos 4 + isin 4 ) 6) 3(cos 300+isin 300)°



KpaTKne TEOPETHYECCKUEC CBCACHUA:
TpHFOHOMeTpPI‘ICCKOﬁ (bOpMOﬁ KOMINICKCHBIX YHCCJI Ha3bIBACTC 3aIllUCh UX B BU/IC!:

z =1"(cosp + ising).

IIpr BBIONHEHWW ICWCTBHI HaX KOMIUIEKCHBIMH YHCIAMH B TPUTOHOMETPHUYECKOH (opMe MCIIONB3YIOTCS
cneayronye GopMyJIbL:

=T (cos(@q + @2) +isin(pr + ¢;))
1 1 ..
— = —(cos(@1 — @;) + isin(e; — ¢3))
Z; N

z" =r"*(cosng + isin ng)
Jliist u3BIICYEHHS KOPHSI N-#i CTENEeHH U3 KOMILIEKCHOTO YMCiia B TPUTOHOMETPUYECKOH (popme
z=r-(cos @+ising) ucroap3yercs popmya :

@ +2nk
n

@+2nk

+ isin——), e Q/F - apudmeruueckuii kopens, k=0, 1, 2, ..., n-1.

wy, = \r - (cos

AnropuT™ niepexoza oT anreOpandeckoil (OpMbI K TPUTOHOMETPHUYECKOM:
[TycTh KOMIUIEKCHOE YHCIIO 33JaHO B anredpandeckoit popme z = a + bi.

1) Moayns r =|z| omHO3HauHO ompenensieTcs o popmyne r = va? + b2
a . b
2) AprymeHT @ onpenensercs us popmyn COS@ =—, SIN@p =—.
r r
3HaYeHHs apryMeHTa KOMIDIEKCHOTO YHCJIa MOYKHO HAaXOIHTh U TaK:

e  OnpenenuTsb , B KAKOM 4€TBEPTH HAXOAUTCS TOYKA (MCIIOJIb30BaTh FEOMETPHYECKYIO HHTEPIPETALUIO YNCIA)
z=a+bi

b
e PemuB ypaBHEHHE tg@ = —, MNOIy4aeM, 4TO
a
b o
argz = ¢ = arctg— Ui BHYTPEHHHUX To4ek | u 4 geTBeprell,
a
b
argz = ¢ = arctg —+m JUis BHyTPEHHUX TOUYEK 2 4eTBepTH,

b
argz = @ = arctg-—m 178 BHYTPEHHUX TOYEK 3 YETBEPTH.
a
Ecnu Touka z nexut Ha 1eWCTBUTENBHONW UM MHUMOM OCH, TO arg Z MOYXXHO HalTH HEMOCPECTBEHHO.

3) Haiinst Momysp 1 apryMeHT KOMIUIEKCHOTO YMCIIa, €0 MOXKHO 3aIliCaTh B TPHTOHOMETPHYECKOH HITH
nokaszatenapHoi popme z = r(cosg + i sing) wm z = re'?.

HOpﬂI[OK BBITNIOJTHCHUSA paﬁOTBI:

1. 3Banumure 3anannbie quciia B TPUTOHOMETPHYECKOH (opme, HCIIONbB3ysl AaJrOPUTM IIepexoga K
TPUTOHOMETpPHUUECKOH (opme.

2. BBINONHATE 3aIaHHBIE AEHCTBHS.
Xon padoTsli:

Janel komiuiekcHsle uncina: z;=(7;1), z,=(-1,5;1,5), zz=(4;-3).
1. 3anmcatp 4yncna z;, Z, 1 Z3 B TPUTOHOMETpUIECKOH popme.
Pemenne:

l) Z1 = 7 + i

|lz;| = V49 + 1 = V50 = 52,

Uwrcno HaXOUTCS B MIEPBOM YETBEPTH, 3HAUUT

@ = arctg ; = arctg0,1429.

7, =7+ i =5V2(cos8°8 + isin8°8").

2) 7z, =—-15+1,5i

|z,| = \/(=1,5)% + 1,52 = /2,25 + 2,25 = \/4,5=2,1

o b T
Yucao HaXOAUTCS BO BTOPOM YE€TBEPTH, 3HAUNT @ = arctg—+m =arctg(—1)+nt=——+1m1 =—;
a

7



z,=-15+4+15i= 2,1(cos%ﬂ + isin %n).
|z3] = V9 + 16 = V25 =5.
Uucno HaX0UTCS B UETBEPTOM YETBEPTH, 3HAUUT
@ = arctg_T3 = arctg(—0,75) = —36°°52".
Z3 = 4 — 3i = 5(cos(—36°52  + isin(—36°52).
2. Beiuucnure:
1) Zy - Zg;
21,
2) =
3) z7;
HVzy;
Pewmenue:
7y - 73 = 2,1 - 5(cos(135° — 36°52) + isin (135° — 36°52")) = 10,5(cos 98°8" + isin 98°8');
a- %(COS(S"S’ — (—36°52)) + isin(8°8' + 36°52’)) = V2(cos 45° + isin45°);
3
5 ) ) , ,
z; = (5v2) (cos5-8°8" + isin5 - 8°8") = 12500vV2(c0os40°40" + isin40°40');
Bocnonp3yemcs popmyoii:

wk:Q/F(cos(/HZﬂk +isin (p+2ﬂk)
n

B namem npumMepe n=2.

3V2 135°+360°% |, . . 135°+360°%.
Vz, = w, = |[—(cos ———— + isin———);
2 k 2 2 2

wy = /?(cos 135°+2360°'0 + isin 135°+2360°'0) = /2,1(cos 67°30" + isin 67°30);

32 135°4360°1 | . . 135°+360°1
wy = |~ (cos . + isin

= v2,1(cos 247°30" + isin 247°30").

3. BoinonuuTe AHCTBUS U 3aTIHIINTE pe3ysbTat B areOpandeckoi popme:

. 5T L iein 3TV\6 — 96 5, icin2".6) = 57 4 iein 2T = V2 —
(2 (c0524+15m24)) =2 (cosz4 6+Lsm24 6)—64(6054 +lsm4)—64( 12)— 32v/2

32V2i;

24 (cos 75  +isin 75%) _ 24 o 1co .. o 1roy _ o 1 ieinznoy — afl . Y3\ _ ..
Feos 15075m 150) — 3 (cos(75° — 15°) + isin(75° — 15°) = 8(cos60 +lSln60)—8(2+l 2)—4+4\/§L,

®dopMa npeAcTaBIeHUS Pe3yJIbTATA: BBIIIOJHEHHAs padoTa.
Kputepun onenku:
Kaxoe mpaBHIbHO BBIIOTHEHHOE AeHCTBHE -1 6amt

KadecTBeHHast OlEHKA HHIUBUIYaTIbHBIX
TIpOTICHT pe3yTHTATHBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHUH
(IpaBMIIEHBIX OTBETOB) N

Oay1 (oTMeTKa) BepOaNbHBIN aHATIOT

90 - 100 5 OTJIMYHO

80 - 89 4 XOpOHIO
70-79 3 YIOBJIETBOPUTEIHHO

Menee 70 2 HE YIOBJIETBOPUTEIHHO




IIpakTnuyeckoe 3anaTHe Ne3

JeiicTBUSI HAI KOMILIEKCHBIMM YHCJIAMH B TPMTOHOMETPUYECKOii (popme
Lean padoTei: HayuyuThcss BBIMOTHATH ACHCTBUS HAJl KOMIUIGKCHBIMU YHCJIaAMU B TPUTOHOMETPUIECKOI (opme.

Buinosnnus padory, Bel Oynere:
yMeThb:
V2 BBINONHATH ACHCTBUSI HaJl KOMIUIEKCHBIMH YHCIIAMU;
VYo 03.02 npuMeHSITh COBPEMEHHYIO HayIHYIO PO(PEeCCHOHATBHYIO TEPMHUHOJIOTHIO;
VYo 04.01 opraHn30BBIBaTh pabOTy KOJUICKTHBA U KOMAHIBI;

MarepuanbHoe ob6ecniedenue: HIuBUAyanbHbIE 3a0aHNSL, KOHCIIEKTHI JEKLIUN
3ananue:
1. JlaHBI KOMILJICKCHBIC YKCIIa B TPUTOHOMETPUIECKO# hopme:

L | - - |
zy = 5| cos—+ isin = H 23 =8|cos—+izin—)
9 9 2 °
&
zy oz = 25
Brruucnure: &

2. DBemomHUTE NSHCTBUS U 3alMIINTE PE3YNbTAT B anreOpandeckoit popme:
: 24002 TR 1z 75N

s . Gm *
(3 (cus:+ L5 :]:' b) s 307 1z 307

a)
Kpartkue Teopernyeckue cBeIeHUs:
TpuroHoMeTpHYecKoil (GOPMOil KOMIUIEKCHBIX UHCEI HA3BIBAETCA 3AITHCh HX B Buje: £ = 7' LEOSP + ising ),
[Tpu BBIMOMTHEHUN ACUCTBHIA HA/l KOMILICKCHBIMH YHCIAMH B TPUTOHOMETPUYECKOH (JOpME HCIIOB3YIOTCS CIICAYIOIIHE
(bopmybI:
Iyt EZ; =1 '?"gl:CDS[EP1+ q:lgjl+ r'.siﬂ[q:ll + q:lgjlj

a_n ':'3':'3[':11;'1 - ':F'g] + Em[‘ﬁ - ‘F'g]:'

"M
' = roszng + isin g
Jlnst u3BieUeHnsT KOPHS N-i CTENEeHH M3 KOMIUICKCHOTO YHCIa B TPUTOHOMETPHYECKOH (opme  Z=r-(COS @+isSing)
WCTIONB3YeTCs popmya :
= Y [cuswzﬂk + isin @Hﬂk] n/r .
1 LI Vi (< - apudmerugeckuii kopens, k=0, 1, 2, ..., n-1.

IMopsaok BbINOJTHEHHS Pa0OTHI:
4. 3anumute 3agaHHBIE B TPUTOHOMETPHUECKOH GOpME UHCTA.

5. Hcnonb3ys KOHCHEKT, BBIACHMTE, KaK BBIMOJNHAIOTCA JEHCTBUA HaJd KOMIUIEKCHBIMH 4YHCIaMH B
TPUTOHOMETpPHUECKOH (hopme.

6. BeImoNHKTE 3a1aHHBIE AEHCTBHS.

Xoa padoTsI:
BoinosHuUTe SHCTBUS U 3aMUIIATE PE3yJIbTAaT B aliredpandeckoil hopme:

. E--E_a( En --i,)_
(2 (ros 24+r.sm 24]] = 2%\ ros ” 64 izin " 6] =
g o f i
y 4(cos Tt s T = o (200 = 2247 - 3242

2
digar 757 Lz '.'I‘E-D) _

3(m515u+|s|ﬂ15':') -
. I E: .
B(cusﬁﬂ" + r.smEuEl":l =38 (E + LT) =44 4-1.@1

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHas padboTa.

?[ms(?? — 1500 4 isin (750 — 15°) =

Kpurtepnn onenkn:

3a HpaBPIJ'II:HLIfI OTBET HAa BOMNPOCHI UJIK BEPHOC PCHICHUE 3aa4r BbICTABJIACTCS NOJIOXKUTEIbHAA OLICHKA — 1 6ammn.



3a He HpaBWJIBHBIA OTBET HA BOIPOCHI MM HEBEPHOE peEIlICHHE 3a[aud BBICTABISICTCS OTpHUIlaTeNabHas oreHka — O

6amos.
KauecTBeHHas OLICHKA WHIIUBHYaIIbHBIX
[IpoueHT  pe3yJIbTATUBHOCTH N
00pa30BaTENbHBIX JOCTHKCHUIH
(TIpaBMIIBHBIX OTBETOB) =
Oay1 (oTMETKa) BepOaNbHBINA aHAJIOT
90 +~ 100 5 OTIMIHO
80 + 89 4 XOPOIIIO
60 +~79 3 YIOBJIETBOPUTEIHHO
MeHee 60 2 HE YZOBJIETBOPUTEIHHO

Pasnen 2 InddepeHnuanbHoe 1 HHTEIPAJIbHOE HCYHMCIICHUE
Tema 2.1. Ilpon3Boanas GyHKIUHU U ee MPUTOKEHUS

[pakTuyeckoe 3anaTHE Ned

JuddepennpoBanue c10KHbIX PyHKIMHA.

Heanb: Hayuutbcst HaX0UTh POU3BOHBIC CIOKHBIX (DYHKIIHH.

BeinoJsinus padory, Bel Oyaere:
yMeTh:
V1 aHanmu3upoBaTh CIOKHBIE PYHKIIUN U CTPOUTH MX TPAPHKH;
Y6  pemaTh NpUKIAJHbIC 3a/1a41 C UCIIOJIb30BAaHUEM 3JIEMEHTOB TU(HEPEHIINATBLHOIO U
MHTETPAJIbHOTO UCUUCIICHUH;
VY0 05.01 rpaMOTHO H3N1araTh CBOM MBICIU U OQPOPMIISATH TOKYMEHTBHI 110 MPO(hecCHOHAIBHOM
TEMaTHKE Ha TOCYAapCTBEHHOM SI3BIKE;

MaTtepuajibHoe o0ecneueHne: HHINBUAYaIbHbIC 3a1aHuUs, KOHCIICKTHI JICKIIUH, TAOIHUIIA TPOU3BOTHBIX.

3ananue:

Haiitu npousBogHbIe QyHKITHIA

y = (5x3 — 2x)°

f(x) = 3sin(2x — %)

f(x) = arcsindx + arccos®x
f(x) = logs(7x* — 5x3 + 1)

_ ’1+cos X
f(x) =In 1—cos x

[opsaok BbInoIHEHHS PadOThI:

PO DNPE

1. Onpenenuts By GyHKIMK. BBeCTH MPOMEKYTOUHBINH apTyMEHT.

Omnpenenuts, KakUMH IpaBWIaMH Au(GQGEpeHIUPOBaHUS HYXXHO BOCIIOIB30BaThCs. [IpuMeHHTH

COOTBETCTBYIOIIEE MTPABUIIO.
2. Hcnonb3ys TabauIly MPOU3BOIHBIX, HAUTH MPOU3BOIAHBIE (QYHKIHUH.
3. PackpbITh CKOOKH 1 IIPUBECTH TOAO00HBIE, €CIIM 3TO YIIPOCTUT 3aIHUCh (PYHKINH.

Xon padoTsli:

Haiiti npon3BoaHbIE (YHKITHIA:

L g =(1-4x)

OyHKIMS ~ SIBISIETCS  CJIOKHOM  cTeneHHOW. BBeneM NpOMEXYTOYHBIM — aprymeHT u=1-4x2

b depeHIIpoBaHHs HyKHO BOCIIONB30BaThCs Gopmyinoit (u™) = nu ! - u
y =10(1 —4x?)% - (1 — 4x?) = 10 (1 — 4x%)°(—8x) = —80x(1 — 4x?)°

10

Hns



.1
2. f(x) = sin-x - cos 2x
OyHKIMS TpencTaBiaseT co0oil MpoW3BEeNEeHHE IBYX CIOXKHBIX —TpUroHoMeTpuueckux ¢GyHknuid. [lostomy cHadana
BOCIIONIb3yeMcst ipaBmiioM quddepenuuposanuss (U-V) =UV + UV

) . . 1 )
fx)= (sinzx *cos2x) = (sinzx) cos2x + sinzx(COSZx)

. . 1 .
BBeneM npoMeKyTO4HBIH apryMeHT : JUIsl IEPBOH GYHKIMH U = > X, s BTOPOH byHKIMK U = 2X.
Ipu xuddepeHIrpOBaHIH HCTIOTb3yeM cieayronmme hopmynsr: (sinu) = cosu - u, (cosu) = —sinuu'.

) 1 , 1 1 ) 1 1 1 ,
fx)= (sinix *cos2x) = (sinzx) cos2x + sinzx(COSZx) =cosZx: <§ x) cos2x + sinzx * (—sin2x) - (2x)

1 1
= -CcoSzX " Cc0S2x — 2sin-Xx - sin2x.
2 2 2
23x+5x2
3 y=—-——
y log,(3+10x)
OYHKIUA TPEICTaBIsAeT COOOW YacTHOE [BYX CIOXKHBIX (¢yHKumid. [lo3ToMy cHadaiga BOCIONB3yeMCS HPaBUIOM
U u'v-uv'
muddepeHInpoBaHUSL v) =

;@35 1 log, (3 + 10x) — 257457 - (log, (3 + 10x))

(log, (3 + 10x))?
BBesieM NPOMEKyTOUHbIH apryMeHT : JyIs iepBoii pynkuuu u = 3x + 5x2, s Bropoit dynkumn u = 3 + 10x.

I

[Ipu quddepeHuMpoBanuy Ucnonb3yeM cueayromue popmynsl: (a*) = a¥lna - u', (log, u)' =

2 2 3x+5x2 2 3x45x2 1
o @35y og, (3+10x)—235 455 (log, B +10x)) 27 TN In2 (3x+5x2) 10g 2 (3+10x) -2 Y e o (3410x)

y = (log 2 (3+10x))? - (log 2 (3+10x))? -
2 2
23%+5%% 112 (34+10x) log 5 (3+10x)—2 3% +5% 10

B+10x0)n2;
(log 2 (3+10x))2 !

ulna

4. f(x) = arcsin%x + arccos5x

OyHKUMS NpeACTaBIsieT co00i CyMMy JBYX CIOXKHBIX — OOpaTHBIX TpUroHomerpuueckux ¢(yHkuuid. [TosTomy cHauaina
BOCHONB3yeMcst mpaBwioM auddeperntuposanus (U +V) =U +V .

'

. 3
= (arcsin§x> + (arccos5x)’

3
BBeznem npomMeKyTOuHBIH apryMeHT: I NepBOi QyHKIUHN U = S, A BTOPOH (I)yHKI_II/II/I u = 5x.

[pu nuddepeHInpOBaHNH UCTIONB3YEM CIIEAYIONIHE (GOPMYJIBL: (arcsmu) ‘/— ; (arccosu) =
1 3 5

’1—@)2 (gx) _1/1—25;()2 (5x) = < \/1_%7_\/1-25)(2

f(x)= (arcsin%x) + (arccos5x)'=

5. f(x) = arccosV1 — e?*

OyHKIUS ABISIETCS CI0XKHOI 00paTHOHM TpUTOHOMETpudecKkoil. Brexem npOMemyTqumH apryment u = V1 —e?*, [lnx

nubdepeHIIpoBaHHs HyKHO BOCIIONB30BaThCs Gopmyinoit  (arccosu) = —
—u

f (x) = (arccosV1 — ezx)’ = (m)

\/1 (1 eZX

[TpomexyTOuHBIIT apryMEHT SIBISIETCS TaKkKe CII0KHON (yHKImel. BBeneM u 11t Hero HOBBIH IPOMEXKYTOUYHBIH apryMeHT
2x
u=1-e

Jnst muddepeHImpoBaHms HYKHO BOCTIONB30BaTHCs POPMYIIoi

(V) =37

11



(T=em) = L — ey = 2L (c2en) =

Ji—1+e2x 2\/1—e2% e* 2\/1—e2x

) _ —7%) — _ 1
fx)= (arccosVl e x) N
1

\/1—92"'

(I)OI)Ma NnpeacTaBJICHUs pedyJbTaTa: BbIIIOJHCHHAA pa60Ta.

Kpurepuu ouenku:
Kaxxmoe npaBriIbHO BBHITIOTHEHHOE AeHcTBHE -1 Gamn

KauecTBeHHas OlleHKa HHANBHIYaJIbHBIX
TIpOLCHT Pe3yTHTATHBHOCTH 00pa30BaTeIbHBIX JOCTHKEHUH
(IpaBUIIBHBIX OTBETOB) .

Oa (oTMeTKa) BepOaJIbHBIN aHAJIOT

90 - 100 5 OTJINYHO

80 - 89 4 XOPOIIO
70-79 3 YIOBJICTBOPUTEIHHO

Menee 70 2 HE yIOBICTBOPUTEIHHO

Paznen 2 [InudpdepennuanbHoe U HHTErpajibHOE HCYHCITIEHUE
Tema 2.1. IIpousBoanas GyHKUMH U ee PUJIOKEHUS

[pakTuyeckoe 3anaTHE N5

IIpumeHeHne NPOU3BOAHOM K MCCIe10BAHUIO QyHKIUI

Heas padorei: Hayautbes nccnenoBats GyHKIMA U CTPOUTH TPAdUKH (PYHKITHIHA.

Beinosinus padory, Bel Oyaere:
yMeTb:
V1 ananu3upoBaTh CIOXKHBIE (YHKIIUU U CTPOUTH UX TPauKH;
) pemaTh NPUKIIAJAHbIE 3a7a4 C UCTIOJIb30BAaHHEM JIEMEHTOB TU(GepeHIINATHHOTO U HHTETPAITBHOTO UCUUCIICHHH;
VY0 05.01 rpaMOTHO M3naraTh CBOM MBICIH ¥ 0OPMIITH JOKYMEHTBI 110 MPOEeCCHOHATIBHON TeMaTHKe Ha
TOCYJapCTBEHHOM SI3bIKE;

MarepuanbHoe o0ecnieuenue:
WnunuBuayansHble 3ajaHus, TaOJINIa TPON3BOJHBIX, KOHCIEKTHI JIEKIUH, YIeOHUKH.

3aganue:
HccrnenoBaTh QyHKIHIO IO 00IIEH cXeMe H MMOCTPOUTE ee Tpaduk:
1. f(x) = 5x3 — 3x°.

2.f(x) =

.
x“—4
KpaTkue TeopeTHuecKkne cBeIeHN:

OO0mas cxema ucciaeoBaHus QYHKIHH.

1. Haiiti o6macts onpenenenus Gpyukiu D (y).
2. Haiitu (ecnm 3TO HE BBI3BIBACT 3aTPYAHEHUH) TOYKM IepecedeHus rpaduka ¢ ocaMu koopamHat (mpu X = 0 u
npu y = 0).
. UccnenoBath (yHKINIO Ha TEPHOINIHOCTD, YETHOCTH U HEUYETHOCTb.
. HaliTi uHTEpBasIBl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB ¥ 3HAUCHHS QYHKIMU B ITHX TOUKAX.
. HaliTi mHTEepBaIIbl BHITYKIOCTH (BOTHYTOCTH) M TOUKH Ileperuba rpaguka QyHKINH.
. Halitn acumntoTs rpaduka QyHKIUH.
. HaliTu nomosmHuUTENBHBIE TOYKH ¥ TOCTPOUTD TpaduK MO pe3ynbTaTaM HCCIIeJOBAHMS.
AJITOPHUTM HAXO0KIEHHUSI IKCTPEMYMOB (DYHKIH 1 HHTEPBAJIOB €e MOHOTOHHOCTH € MOMOIIBIO MePBOii
NPON3BOIHOM
1. Haiiti o6macts onpeneneHus GyHKIINM 1 HHTEPBAJIbI, HA KOTOPHIX (PYHKIHS HENPEPHIBHA.
2. Haiitu ipomsBoauyro ¢yukmuu f'(X).
3. Haiitu kputndeckue touku Gyukimu y = f (X), T.e. Toukn, mpuHaISKAIHE 0OIACTH ONpPEACICHNS QYHKIINH, B
KOTOpPBIX Tipou3BojHast f '(X) oOpamiaercs B HyJb WIIH HE CYIIECTBYET.

12

NN AW



4. UccnenoBaTh xapaktep u3MeHenus ¢yHkmmu f (X) m 3Hax mpoumssogHoii f '(X) B mpoMexyTKax, Ha KOTOpBIE
HalJIeHHbIE KPUTHYECKHME TOUKH AT 00nacTh onpeaenenus pyukun y = f (X).

5. OTHOCUTENBHO KaXKI0H KPUTHYECKOI TOUKH ONPENEIHUTh, ABJISECTCS M OHA TOYKOH MaKCHMyMa, MHHIMYMa HIIH
He SIBIIIETCS TOYKOI DKCTpeMyMa.

IMomHM: KpUTHYECKAsT TOUKA X €CTh TOYKA MHHHMYyMa, €CIIM OHA OTACISICT MPOMEXYTOK, B kotopom f '(X)<0, ot
npoMmexytka, B koropom f '(X)>0, u Touka MakcMMyma - B MPOTHBHOM ciiydae. ECITH e B COCEAHHX MPOMEKYTKaX,
pa3IeneHHbIX KPUTHIECKOI TOUKON Xg, 3HAK IIPOM3BOTHON HE MEHSETCS, TO B TOUKE Xo (DYHKLIHUS IKCTpEMyMa HE HMEeT.

6. Beruncnuts 3HaueHUS QYHKIUHE B TOYKAX IKCTPEMyMa.
7. 3amuicath pe3ynbTaT UCCIeNOBaHuUs HYHKIUH: TIPOMEKYTKH MOHOTOHHOCTH U 9KCTPEMYMBIL.
AJITOPUTM HaXO0K/IEHHs BBINYKJIOCTel GYHKIUHU H TOYEK neperuda:
Haxozxum BTOpyI0 IPOU3BOIHYIO.
Haxozmm ToukH, B KOTOpEIX f (x) = 0 HIH He CYIIECTBYeT.
3. HUccnenyem 3Hak cieBa M CIpaBa OT HAaWJEHHBIX TOYEK W JAENaeM BBIBOA 00 HHTEpBalaX BBHITYKIOCTH H O
HAJIMYIAW TOYEK Meperuoa.
4. Haxonum 3HaueHHe GYHKINHU B TOUKAX repernoa.
ACHMNTOTBI.

AcumnroToii rpaguka ¢pynkuun y = f(x)Ha3piBaeTcs npsiMasi, o0Onaaaromias TeM CBOHCTBOM, YTO PacCTOSHUE
ot touku (x; f(x)) mo 3TOM TPSAMON CTPEMHUTCS K HYJIO NPH HEOTPAHHYCHHOM y/aJeHHH TOYKH rpaduka OT Hadasa
KOOp/IMHAT.

[Ipsimast x = a Ha3pIBaeTCsl BEPTUKAJIbHOW acuMnToTo# rpaduka Gyskuun y = f(x), ecau xoTs Obl OJHO M3
npenenbHbIX 3HaueHni lim, ., o f(x) wmm  lim, . f(x) paBHO —ocomnm +oo .

3ameuanme. [Ipsmas x = a He MOXKeT OBITH BEPTUKAIBHONW aCUMIITOTOM, eClii QyHKIMS HEIPEPhIBHA B TOUKE X =
a . I[loaToMy BepTHKaIbHBIC ACUMITOTHI CICAYET UCKATh B TOUKAX pa3pbiBa QyHKIHH.

[Ipsimast y = b Ha3bIBaeTCsl TOPU3OHTAJIBHONH acUMNTOTOI rpaduka ¢pyHkuuu y = f(x), ecnu XoTs Obl OJHO U3

N

npesenbHbIX 3HaueHuit lim, ., f(x) wiu lim,_,_,, f(x) paBuo b.
3ameuanme. ['padux GyHKIMU MOXKET HUMETh TOJBKO MPABYIO TOPH30HTAIBHYIO ACHMIITOTY HIIM TOJBKO JICBYIO.

Ipsimast y = kx + b Ha3bIBaeTCS HAKJIOHHON acuMnTOTO#M rpaduka Gyukuuu y = f(x), ecmu lim, . |f(x) — kx —
5=0

Ecmu s dyskuun y = f(x) cymecTByOT npeaess: lim, ., f E(X) =ku lim,,,(f(x) —kx) = b, T0 QyHKIHA UMeET

HaKJIOHHYIO acUMIITOTY ¥ = kx + b mpux — o .
IMopsigok BeINMOJIHEHMSI PAGOTHI:

1. IlpoBecTu aHanu3 3aJaHHOM QYHKIMU 1O OOIIEH cxeme.
2. Ioctpouts rpaduk QyHKIUH.

Xoa padoTsI:
HccnenoBath GyHKIMIO ¥ TOCTPOUTH €€ rpaduk.
X

Y=z

1. O6macts onpenenerus dyukuun D (f) = (—o0; 1) U (1; +00)

2. Ilpu mozacranoBke 3Hadenus X = 0 momyunm y(0) = 0.

Takyro e TOYKY MOJY4YHMM, €CIH INpHUpaBHsieM QYHKIHIO K Hymo. Touka x = 0 - eJUHCTBEHHas TOYKa
nepeceveH s ¢ OCIMHU KOOPIHHAT.

3. IIpoBepsieM (hyHKIHIO HA YETHOCTh

_ (—X)Z _ x2
y(=x) = —2x—2  2x+2’

y(=x) # y(x0); y(=x) # —y(x).
Wrax, QyHKIMS HU YeTHAsA, HU HEeUeTHas, HeTIepHOANIECKas.
4.]15151 OThICKaHUsI MHTEPBAJIOB MOHOTOHHOCTH BBIUUCIISIEM TIEPBYIO ITPOU3BOAHYIO (DYHKIMH

. 2x(2x —2)—x%-2  4x? —4x—2x? 2x? —4x
- (2x — 2)2 T (@2x—-2?2 (2x—2)
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IIpupaBHuBas ee kK HYJIO, TOTydYuM KputHdeckue Touku X = 0; x = 2. Onu pazbuBaroT 007JaCTh ONpPECIICHUS Ha
crietyroliue HHTepBaibl MoHOTOHHOCTH (—00;0) U (0;1) U (1;2) U (2; +0)
Hccnenyem moBeneHme MpON3BOIHOMN ClIeBa U CIIpaBa OT HAHICHHBIX TOYCK pa30MeHNS.
I'paduuecku nHTEPBAIBEI MOHOTOHHOCTH OyIyT UMEThH BH[
P
—+ = e {~‘
0 1 2
HUccnenyemas GyHKIMA Bo3pacTaeT Ha nHTepBaiax (—oo; 0) U (2; +00) u yoriBaer (0; 1) U (1; 2).
5.Touka x = 0 TOYKa JIOKAILHOIO MaKCHMyMa, X = 2 — JIOKaJJlbHOr0 MuHUMyMa. Haiinem 3Hauenue ¢yHKUIUH
Ymax = 0; Ymin = 2.
6.. Jly1st OTBICKaHUsI MHTEPBAJIOB BHITYKJIOCTH HalZIeM BTOPYIO IIPONU3BOIHYIO
s (Ax—4)(2x —2)2 — (2x? —4x)-2(2x —2) -2 8 8 1
y o= (2x — 2)* T2x-27 8x-13¢ (x-17°
Takux HWHTEPBAIOB HET, IOCKOJbKY BTOpas MPOM3BOJAHAs HE MNPUHMMAET HYJEBBIX 3HAYCHUI B 00JacTH
OIIpeeIeHHS.
7. llpsimast x = 1 — BepTUKaNbHAasl acuMNTOTa QyHKIMHU. YpaBHEHHE HAKIOHHOM acUMIITOTH MMeeT BUI y = kx +

b.
k= i f(x) I x? . x? y 1 1
=lim—=lim———=lim——=lim—— ==
x—0 X xom (2x — 2)x  xow2x2—2x xownp _2 2
X
b 1 x? 1 i x2—x(x—1) i x2—x%+x i x I 1 1
=liml———-—=x)=limMm————=lim———=Ilim—=lim—— ==
x>0 \2x —2 2 xo0  2(x—1) xo0 2(x—1) xow2(x—1) xowp_2 2
X
KoneuHbIit BUI IPSAMOMA CIETYIOIHIA
=lx41
Y =3 2"
8.Ha ocHOBe MPOBEJCHHOTO aHAJIM3a BBHIMOJIHACM MOCTpOCHUE Tpaduka GyHKIMH. s 3TOro cHavajia CTPOUM
BEPTUKAIbHBIC M HAKIIOHHBIC aCHMIITOTHI, 3aTeM HAaXOANM 3HaueHHE (PYHKIMH B HECKOJBKHUX TOYKAX W IO HUX MPOBOIUM
MOCTPOCHHE.

y=(x+1)/2

x=1

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHAs padboTa.

Kpurtepuu oueHku:
Kaxxnioe npaBuIbHO BBITIOTHEHHOE JIeHCTBHE -1 Gan

KauecTBeHHas OL[EHKa HHAMBU1YaIbHBIX
TIpOLIEHT pesybTaTHRHOCTH 00pa30BaTENBHBIX JOCTIDKECHHH
(IpaBUIIBHBIX OTBETOB) .

6ai (oTMeTKa) BepOaJIbHBIN aHAJIOT

90 - 100 5 OTIUYHO

80 -89 4 XOPOIIO
70-79 3 YJIOBJICTBOPHUTEILHO

Mmenee 70 2 HE YJIOBJICTBOPHUTEIHLHO

Pazgen 2 IndgdepennnaibHoe 1 MHTErpaJlbHOE HCYUCTCHAE

14



Tema 2.1. [Ipou3Boanasi pyHKUMHU U ee MPHIOKEHUS

[pakTuyeckoe 3anaTHE N6

IIpnMeHenne NPOU3BOIHOM K PelIEHHIO 3a1a4 NPo(decCHOHAILHON HANIPABJICHHOCTH
Heanb padorsi: Hayuutbcs npumensts quddepennnan st npuoInKeHHOTO BEIYUCICHUS 3HaYeHUH (QyHKINH.

Boinosinus padory, Bol Oyaere:
yMeThb:
VY1 aHanu3nupoBaTh CIOKHBIE (PYHKIIUH U CTPOUTH UX TPADHUKH;
Yo pemaTh NpHUKIagHbIC 331241 C UCTIOIb30BAaHUEM IEMEHTOB AN((EPEHIINATHHOTO U HHTETPATbHOTO UCUHCICHUH;
VYo 05.01 rpaMOTHO M3JTaraTh CBOM MBICIH M 0(OPMIITH TOKYMEHTHI IT0 MTPO(ECCHOHATIHHON TeMaTHKE Ha
TOCyIapCTBEHHOM S3BIKE;

MarepuasnbHoe obecriedenue: VHauBUyaIbHbIe 3a1aHKs, TAOIHUIA TPOM3BOAHBIX, KOHCIIEKTHI JICKIHH, YUSOHHUKH.
3aganne:
Brruncnuts npubImKeHABIC 3HAYCHNUS, HCTIONB3Y4 Auddepernnan:

1) In1,01;
2) 3,96%;
3) /16,004;
4) 3/64,09;
5) 1/15,8.

Kpatkne Teopernueckune cBeIeHus:
Hduddepernnanom Qyskiun y = f(x) B TOUKE X, Ha3bpIBACTCS MPOU3BEACHUE MPOU3BOAHON (DYHKIIMH B 3TOH TOYKE Ha
muddepeHman aprymenTa dx.

dy = f (x0) - dx
®opmyra 11 NpUOTHKEHHOTO BEIYMCICHHS 3HaUCHUS (PYHKIINH:

f(x) = f(xo) + f (x0)Ax, Ax = x — x,.
[Ipu npaKTHYECKOM TIPHMEHEeHHH (OPMYJIbI HAZI0 MOHUMATh, YTO TOTPENTHOCTH MPUOIIKEHHOTO 3HAYEHHS OYIeT TeM

MeHblIe, yeM MeHblne Ax. Kpome Toro, Touka X TOJKHA ObITh «yI0OHOW JUIs BEIYMCICHUS 3HAUCHUS (DYHKLUH B HEH.
Hy u, pazymeercs, hynkuust y = f(x) noinkHa 0bITh quddepeHInpyeMoii B TOUKE X.
IMopsaok BbINOJTHEHUS PA0OThHI:

1. TIlpencraBbTe apryMeHT B BUIE X + AX.
2. Ilpumenurte GpopMyiy JUIs BBIYUCICHUS IPUOJIMIKEHHOTO 3HaYCHUS (DYHKINH.

Xoa paboTsI:
Beruucnutes npubmmKkeHHbIe 3HAYEHUS, UCTIONB3YA UG depeHma:

1) 1,01'°

B xavectBe «ymo0HOI» ToukH Bo3bMeM X, = 1. Torga npuparuenue aprymenta Ax = x —xo = 1,01 — 1 = 0,01.
flx)=f)=1"=1;
fx) =) =102  f(1) = 10.
[Noncrasisis HalieHHBIE 3HAYECHUS B (POPMYITY, ITOTYUNM:
1,01 = (1+0,00)°~1+10:0,01=1+0,1=1,1.
2) 7,95

B kauectBe «ym00HOI» TOUKK Bo3bMeM X, = 8. Torna npupainenue aprymenta Ax = x — x, = 7,95 — 8 = —0,05.
S B =2 F0) = (37 = ta = L
fx) = \/15 = Z,If(x) = (Vo) =503 =—==

f(8) = 3-3\/@=E'

[Noncrasisist HaliieHHBIE 3HAYECHUS B (POPMYITY, ITOTYUNM:
3 _3/g_ ~24 L. (= —2_1 1%
37,95 =4/8 0,05~2+12 (—=0,05) =2 240—1240.
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®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHas padboTa.

Kpurepuu ouenku:

Kaxxmoe npaBriIbHO BBHITIOTHEHHOE AeHcTBHE -1 Gamt

[poteHT pe3yabTaTUBHOCTH
(IpaBMIIEHBIX OTBETOB)

KagecTBeHHas omeHka MHIUBUTYaTbHBIX
00pa30BaTEIBHBIX JOCTIDKCHHH

Oait (oTMeTKa)

BepOaNbHBINA aHAJIOT

90 - 100 5 OTIMYHO
80 - 89 4 XOPOIIO
70-79 3 YIOBJICTBOPUTEIHHO
menee 70 2 HE YIOBJIETBOPHTEILHO

Pasnen 2 [InddepennuanbHoe 1 HHTETPaJbHOE HCYHMCIEHUE
Tema 2.2 UHTErpaj u ero npujo:KeHus

[pakruyeckoe 3anaTHE No7

Haxo:xnenue HeOoNpeaeJJCHHBIX HHTEIPAJIOB 110 Taﬁ.]mue HHTErpajoB U METOAOM 3aMECHBI

Heanb padorsi: Hayuutbcst MHTErprupoBaTh (YyHKIMH, HCHIONB3Ysl Pa3IMYHbIE METO/bl HHTETPUPOBAHHSL.

BeinoJsinus padory, Bel Oyaere:
yMeTb:

V3 BBIYHMCIATH 3HAYCHHS TCOMCTPHUYICCKUX BCINYINH;
Vo6 peuiaTh NPUKIAAHBIC 3a4a491 C UCIIOJIb30BAHNUEM 3JICMCHTOB ,HI/I(I)(I)epeHLII/IaHLHOFO 1 MHTCTPAJIBHOT'O I/IC“II/ICJ'IGHI/II\/'I;

Yo 01.08 peann3oBbIBaTh COCTABICHHBIH IIAH;

Yo 08.01 wucnonb3oBath (GHU3KYIBTYPHO-03IOPOBUTEIBHYIO NEATCIBHOCTh A YKPEIUICHHS 370POBBS, JOCTIDKCHHS

JKU3HEHHBIX U ITPO(EeCCHOHATIBHBIX IIeTIeil;
MartepuanbHoe o0ecnieyeHne:

I/IH)II/IBI/IZ[yaJ'H)HI)Ie 3aJaHus, Ta6n14ua HUHTETPAJIOB, KOHCIICKTHI HEKHHﬁ, y‘IC6HI/IKI/I.

3aganue:
HaiizuTe HeonpeaeeHHbIE HHTEIPAJIbI:
1) [(8x* — 6x% + 2x — 3)dx

2) f3x4+2x2—3x+7 dx

x2

3) [ cos(10x — 5) dx
4) [ 3% xdx

S5dx
5 f 25+16x2

x2dx

R Fewres

2x%—4x?-3x-1

IMopsok BINOIHEHHS PA0OTHI:

1. 3ammcath 3a7aH¥e U OMPEACINTh, KAKAM U3 METOJIOB HHTETPUPOBAHHS HEOOXOIUMO BOCITOJIB30BATHCS.
2. Ecnu wHTErpas MOKHO HaWTH METOAOM HEMOCPEICTBEHHOI0 MHTETPUPOBAHHSI, TO, HCIIOJIB3YsI CBOMCTBA HHTETPAIOB,
MPUBECTH UHTETPa K TaOIHMIHBIM (popmyiaM. [IpouHTErpupoBaTh.
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Ecnm mHTErpan MOKHO HailTW METOAOM TOACTAaHOBKH, TO BBECTH HOBYIO NEPEMEHHYIO, HAWTH ee anddepeHua.
Tlocne BBeneHUsT HOBOW TEPEMEHHOW 3aJlaHHBIM HMHTETpai NMPHUBOJAMUTCS K HOBOMY HMHTETpajy, KOTOPBIN SBIISETCS
TabmuHBIM. Ecii mHTErpan onpeneneHHbIH, TO BEIYUCINTE HOBBIC TpeAeIbl HHTETpUpoBaHusi. HailTn momydeHHbIH
UHTETpall. B ciiydyae HeonpeaeIeHHOro NHTErpaga BEpHYThCS K CTapOi IEPEMEHHOM.

Xopa padorei: Haiitu nHTETpansl:

f 3xt+2x2—3x+7
2

1) dx

X

Yro0Bl HAHUTH 3TOT HUHTETpaJI, HY’)KHO CHavaJla MPUBECTHU MOJABIHTCTPAJIBbHOC BBIPAKCHUEC K Ta6J'II/I‘{HOMy BULOY. ﬂJ’IH
9TOT0 NPUMECHAEM MMOYJICHHOC ACJICHUC!:

6x4—5x2+3x+4
dx
6x* 3x 4
7——4-?4-? dx

j<6x2—5+3+4x )dx
B U
ol

dx , 6x° 4x71 s 4
—+4 _dx=T—5x+31n|x|+ T +C=2x-5x+3In|x|——+C
x - x

f 15x2dx

2) (1-x3)*

2T0T HUHTCTPpaJI MOKHO HaHTH ¢ IIOMOIIBIO METOAa IMOACTAHOBKH. BBC,Z[GM HOBYIO ICPEMCHHYIO.

[ 1—-x3=t ]
[ st e ar |= [152 — s [tae= 5= Sro =S ke
Ay | 3de=di= ) 5= I R T I TC QU
x?2 _
| x%dx =— 3J

®opma npegocTaBJeHUs pe3yabTaTa: BHIIOIHEHHAs padoTa.

Kpurepuu ouenku:
Kaxxmoe npaBmiibHO BBHITTOTTHEHHOE ACWCTBHUE -1 Oamt

KauecTBeHHas OLICHKa HHIMBHAYaJIbHBIX
TIDOIGHT PesyIIHTATHEROCTH 00pa3oBaTeIbHbIX JOCTHIKCHUIH
(IpaBUIIBHBIX OTBETOB) .
6ai (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
Menee 70 2 HE YJIOBJICTBOPHUTEIHLHO

Pazgen 2 IndgdepennnaibHoe 1 MHTErpaJlbHOE HCYUCTCHAE
Tema 2.2 WHTErpaJj u ero npujio:KeHus
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IIpakTuyeckoe 3anaTue Ne 8

Haxo:kneHne HeonmpeaeJJeHHBIX HHTErPAJIOB METO0M HHTETPHPOBAHMSA 1O YACTIM

Hean padorsi: Hayuutbcst HHTErpupoBaTh (YHKIMH, HCHIONB3YsI Pa3IMYHbIE METO/Ibl HHTETPUPOBAHHUSL.

BoinosinuB padoty, Bel Oyaere:

ymemb:

YMeThb:

Y3 BBIYMCIIATH 3HAUCHNS TEOMETPUIECKUX BEITHUHH;
Yo pemaTh NpUKIIagHbIC 331a41 C UCTIOIb30BAaHUEM IEMEHTOB AN((PEPEHIINATEHOTO U HHTETPATBHOTO HCUNCIICHNH;
VYo 01.08 peanu3oBBIBaTh COCTaBICHHBIH IIAH;
Yo 08.01 wucmoms3oBaTh (PU3KYIBTYPHO-03TOPOBUTEIBHYIO NESITEIBHOCTD U YKPEIUICHUS 300POBbS, HOCTHKCHHS
KU3HEHHBIX U MPO(ECCHOHANBHBIX IIENEH;

MatrepuanbHoe o0ecreuenue:
WunuBuayansHble 3a1aHus, Ta0JIUIA HHTETPAJIOB, KOHCIIEKTHI JICKIUH, y4eOHHUKH.
3aganne:

1) (2 +5x +7) - Inxdx;

2) fez"'cUSSxdx:
3) [ (? + 4x + 3)e™dx.

ITopsiok BHINOJTHEHUS PadOTHI:
1. 3anmcarb 331aHKE U ONPEACITIUTh, KAKUM U3 METOJOB MHTETPUPOBAHUSI HEOOXOANMO BOCIIOIB30BAThCA.
2. Ecnu wHTerpanm Henb3s HAWTH APYrMMH CHOCOO0aMH, TO MPUMEHUTE (QOPMYJIy HMHTEIPHPOBAHHS IO 4YacTsIM

JUav =uv - [VvdU. Sror meron saxmouaercs B TOM, YTO IIOJBIHTErpalbHOE BHIPAKEHHE MPENCTaBIAETCS
KakuM-1100 00pa3oM B Buje mpousBeneHus aByx comuoxwuteneit U u dV. 3atem, mocie Haxoxaenus dU u V,

UCTIONB3YHTE (OPMYITy HHTETPUPOBAHUS 110 YACTAM.
Bunp! nHTErpanos, 6epymuxcs 1Mo 4acTsIM:

-MHTerpansl Buaa _]"P'[:.r] &idx, _]"P{:.r}s:'nkxd_r. _]"P'[:.r] coskxdx tne P(X)- MHOrOUNEH, K- YHCIIO.
Y no6uo nonoxkute U = P(x), a Bce OCTalbHbIe MHOXKUTENM NpuHATH 32 dV.
-MHTerpaisl BuAa [ P(x)aresinxdx, [ P(x)arccosxdx, [P(x)inxdx. [ P(x)arctgxdx
_]"P'I::.r] arcctgxdx,
V10610 nonoxuts Plxldx = dV, a ocransHble MHOKUTENH npuHsITH 3a U.
- Unrerpans! Buna | e sinbxdx, [ € cosbrdx, rne a b uncna. 3a U moskHO npuHATH pyHKImo U = &%,
Xona paGorsr: Haiitn nHTerpast:
1) _,r{__r’ — =1-.r} Inx - dx

DTOT MHTETPAT MOKHO HAWTH ¢ MOMOIIBIO METOAA WHTETPHPOBAHMS TI0 YACTSAM, OH OTHOCUTCS KO BTOPOMY BHILY,
nosromy U = Inx, dV = (x* — 4x)dx.

.1'4

4
Hcnonb3yst popMysly MHTErPUPOBaHHUS 110 YaCTIM, TI0JIydaeM

1 )
dlil = ;n’x. V= f{x! — dxldx = — 2x-

. x* . x* .
(v —dx)iny - dr =Inx| ——= 247 | — — — 2% |—dx =
4 4 x

e 23 e e
— x| = —_2 = B e P :
{M(‘l- _.r) J‘(‘l- _x)n’x {nr(q_ _.rj 'J.6+x +C

2) [(x? — 2x)cos4xdx
DTOT MHTErpaJi MOXKHO HAaWTH C MOMOIIBI0 METOJA MHTETPHUPOBAHHUS IO YACTSIM, OH OTHOCHTCS K IIEPBOMY BHIY,
nosromy I = x* —2x, dV = cosdxdx.

1
dU = (2x — 2)dx, V= J‘ cosdxdy = 1 sindx

., . 1 1 i
j{x‘ — 2x)jcosdxrdx = (x* — 2.1'} ‘—l-sfn‘}x — j ;s:’n%x{,?x — 2}:1’_1' =
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- 1 1 ) 1., 1 i
(x* — Ex} E sindx — 1 J‘ sindx(2x — E}d.r = ; (x* - 2:}5:’11*1-: — ;J‘ sindx(x — 'J.]n’_r =

YToOBI HAWTH OCTABIIUICS UHTETPAJI, CHOBA MPUMEHAEM (DOPMYITy HHTETPUPOBAHUS IO YaCTAM.
UD=x—1, dV = sindxdx.

1

dlJ = dx, V= J‘ sindxdx = —‘—l_cusi-.r

1 . 1 | 1 ] 1
= ‘—I_{x — 2x) sindx —E{{x -1} (—:}cus‘}x — J‘ —Ecusi-.rd.r =
(2 2x) sind = 1}(1 4) 'Lj 4xdx =
‘1__.7: —_.rsln.r—z{_.r— —4.:':!5.7: +4 cosdxdx =

1., 1 1
= ‘—1_(_7:' — 2x) sindx +§{{x — 1Mcos4x) —aj‘cu?}xdx =

1. 1 . ) 1
—(x* — 2x)sindx +—({x — 1){cos4x) — —sindx + C
;G = 2x)sinsx +2 (G = Dlcostn) -

®opmMa npeaocTaBIeHHs Pe3yabTaTa: BHIIOJIHCHHAs padoTa

Kpurepuu ouenku:

- «OTinuyHO» - yMeHHsS c(HOPMHUpPOBAHBI, BCE 3aJaHHUs BBITOJHCHBI MPABUWILHO, 03 apuMETHUYCCKHX
omuboK, penieHrne 0(hopMIIEHO aKKYpaTHO, C HEOOXOTUMBIMU 00OCHOBaHHAMU.

- «Xopo1oy - HEKOTOpBEIe YMEHHs c()OPMUPOBAHEI HEAOCTATOYHO, BCE 3aaHUs BBITOJIHECHEI, HEKOTOPHIC
BHJIBI 3aJaHMH BEITTOJIHEHH! ¢ omnOkamMu. be3ommoo4uno BeimoHeHo 80-89 % Bcex 3amaHui.

- «Y IOBIIECTBOPUTENHHOY» - HEOOXOAMMEIC YMEHUS B OCHOBHOM C(OPMHPOBAHBI, OOJMBIIMHCTBO 3alaHUN
BBITIOJTHEHO, HEKOTOPHIC M3 BBIMOJNHEHHBIX 3alJaHuil coiepykaT ommOkd. beszommbouno BemonHeHO 70-79 % Beex
3aJlaHui.

- «HeynoBICTBOPUTEIBHO» - TEOPETHICCKOE COJCPKAHUE Kypca HE OCBOCHO, HEOOXOIMMBIC YMCHHS HE
c(OpMHUPOBaHBI, BHINOJIHEHHBIE YueOHbIE 3aJaHUs COAEpXkKAT rpyOble ommOKH. besommbouHo BhinmonHeHO MeHee 70%
BCEX 3aJIlaHUM.

Pasnen 2 [InddepenuuanbHoe 1 HHTETPaJbHOE HCYHMCIEHUE
Tema 2.2 UHTErpaJj u ero npujio:KeHus

[pakruyeckoe 3ansaTue Ne 9

HaxoxneHue onpeeeHHbIX HHTErpajioB Pa3JIMYHbIMU METOJaAMHU

Heas padorbi: HayunTbcs HAXOOUTh OIpEJENICHHBIE HHTETPajbl, HCHONb3YS PpazIHYHBIC  METOJBI
MHTETPUPOBAHUS, BEIYHUCIIATH MPUOIIMKEHHBIE 3HAYCHUSI OTIPE/IeTICHHBIX HHTETPAJIOB.

Boinosinus padoty, Bol Oyaere:
yMeThb:
Y3 BBIYMCIATH 3HAUCHNS TEOMETPUIECKUX BEITHUHH;
Yo pemarth NpUKJIagHbIe 33/1a41 C UCIIOIb30BAHUEM JIEMEHTOB AN PEPEHIINATBHOTO M HHTETPATBHOTO HCUHCIICHHH;
VYo 01.08 peann3oBbIBaTh COCTABICHHBIH IIaH;
Yo 08.01 wucnonb3oBath (GHU3KYIBTYPHO-03I0POBUTEIBHYIO JEATEIBHOCTh ISl YKPEIUICHHS 370POBbBS, JOCTIKCHMS
JKM3HEHHBIX U MPO(eCCHOHATBHBIX LeJIeH;

MartepuajbHoe o0ecrneveHme:
WNuauBuayanpHbIE 3aaHKS, TA0IUIIA HHTETPAIOB, KOHCIIEKTHI JISKITHH, y4eOHUKH.
3ananue:

Brrunciute onpenereHHbIe HHTETPAITBI

2. f_32(4x3 +3x? 4+ 2x + Ddx
4 1
J; (‘/} + \/_E) dx

3
V3

4, 72
5
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s

6. J¢e ™ cosxdx
7 m o dx

f ——
= gin2k
3sm3

Iopsaok BbINOIHEHHS Pa0OThI:

=

3amnmcaTh 3aJaHueC U ONIPEACINTh, KAKUM U3 MCTOJ0OB UHTCTPUPOBAHUSA HeO6XO,HI/IMO BOCITIOJIb30BaThCA.
2. Ecmu HUHTETrpaJl MOXHO HalTH METOJOM HCMOCPCACTBCHHOTO HHTCTPUPOBAHUA, TO, HCIOJb3Yyd CBOMCTBA

WHTErpajoB, IpPHUBECTH HHTErpan K TabnuyHeiM ¢opmynam. [IpouHTerpupoBarh. BprumcnnTs 3HaueHHe
OTIpe/IeIeHHOT0 HHTEerpana no ¢popmyne Herotona-JIeitOuuma.

3. Ecou HUHTETpaJl MOXHO HalTH METOJ0M IMOJACTAaHOBKHU, TO BBECTU HOBYIO IICPEMEHHYIO, HaWTH ee zmq)(bepeﬂunan.
Ilocne BBemeHUs HOBOM HepeMeHHOﬁ 3aIaHHBIN HUHTETpall MPUBOAUTCA K HOBOMY MHHTErpany, KOTOpLIﬁ SABIISACTCA

tTabnuuHeiM. Ecnin mHTErpan omnpezeseHHbI, TO BBIYMCIMTH HOBBIE ITIpeJeNibl MHTErpupoBaHus. HaliTh moirydeHHBIH
HHTETPA.

4. Ecnu nHTErpaj Heib3s HATH BBIIEYKa3aHHBIMU CIIOCOOaMH, TO NPUMEHHUTH ()OPMYJTY HHTETPUPOBAHMUS IO YaCTsIM

fUdV = UV—deU.
Xon padorsi:

1) f_31(4x3 —3x%+2x + 5)dx = 4f_31x3dx -3 f_31 x%dx + 2f_31xdx + 5f_31 dx = x* —x3 +x% +5x3;, =3* -
33+32+5-3—1+1+1-5=81-27+9+15+2=80
2 [O S
) 0 4+25x2

2TO0T HUHTCTpal MOKHO HaWTH ¢ IIOMOIIBIO METOJAa ITOJACTAaHOBKH. BBeZ[eM HOBYIO IICPEMCHHY1O.

2y =
2
5
—dx =dt
f0'4 Sdx §fo,4 dx §f0,4 dx 2 , _
2 25 - 2 — _ -
0 4+425x% 470 1472 4-0 1+@x) dx = Edt
Xy = 0 tH =0
lxg =04 tg = 11
5 2,1 dt 17 T
=5z -Js Tz =5 arctgtly = —(arctgl —arctg0) =5 =1¢
3 L sinxdx
) f cos X
DTOT UHTETpal MOKHO HAUTH C MTOMOIIBIO0 METO/Ia TIOJICTAHOBKH. BBeieM HOBYIO EPEMEHHYIO.

r cosx =t :

- dcosx = dt

3 i _ 0,5

sinxdx _ 'smxdx dt —dt t2 os _ 1 o5 1
= sinxdx = —dt = _3=__| = 2|1’ =——————-=2-05=1,5
. “cos®x Xy =0ty =cos0 =1 / t 21 2t 2:-025 2
T . T 1

Xg =— =coSs—=—
|*B — 3 B 3 i

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHas padboTa.

Kpurtepnn onenku:

Kaxxnoe npaBmiibHO BBITTOTHEHHOE ACHCTBUE -1 Gamt

[TpoueHT pe3yabTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB)

KauecTtBeHHas OLICHKAa MHAWBUAYAJIbHBIX
06paSOBaT€J'ILHLIX IIOCTI/I)KCHI/Iﬁ

6ai (oTMeTKa)

BepOaJIbHBIN aHAJIOT

90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
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menee 70 2 HE YAOBJIETBOPUTEIILHO

Pasnen 2 InddepeHuuanbHoe 1 HHTEIPAJIbHOE HCYHMCIICHUE
Tema 2.2 WHTerpaj u ero NnpujoKeHus

IpakTuyeckoe 3ansaTue Ne 10

Haxoxnenue niomaneii puryp n o0beMoB TeJl

Heab padoThl: HAYIUTHCS IPUMEHATH HHTETPUPOBAHKE TS PEIICHHS 3a/1a4 TE€OMETPHU.

Bsinonnus padory, Bel Oynete:
yMeTb:
Y3 BBIYMCIATH 3HAUCHNS TEOMETPUIECKUX BETHUHH;
Yo pemaTh NpHUKIagHbIC 3312491 C UCTIOIb30BAaHUEM IEMEHTOB AN((EPEHIINATBHOTO 1 HHTErPAbHOTO UCUHCICHUH;
VYo 01.08 peanu3oBBIBaTh COCTaBICHHBIH IJIAH;
Yo 08.01 wucnonb3oBath (HU3KYIBTYPHO-03I0POBUTEIBHYIO JEATENBHOCTh ISl YKPEIUICHHS 370POBbS, JIOCTHKEHHS
JKM3HEHHBIX U MPO(ECCUOHATIBHBIX LIeNeH;

MaTepnanbﬂoe o0ecneveHue:
I/IH,HI/IBI/II[yaHBHLIe 3aJaHus, Ta6J'II/ILla HHTCIrpaioB, KOHCIICKTBL HGKHHP‘I, y‘le6HI/IKI/I.

3ananue:

Haiitu miomany miockux GUryp, OrpaHMICHHbBIX JTHHUASMHU:
a)y=x2+1,y=0,x=1x=4;
6)y=Inx,y=0, x=1,x =¢;

B) y2 = x3;x = 4.
KpaTkue TeopeTHYecKHe CBeIeHM:
Teomempuueckuil cmvici onpedenenHo2o uHmezpana

[Iycte bynkmus Y= f(X) HeMpephiBHA Ha OTPE3Ke [a; b] U NPUHUMACT Ha 3TOM OTPE3KE HEOTPHUIATEIHHBIC
3Ha4YCHMs, T.C. f(X)>0 npu Xe[a; b]. durypa, obpazoBaHHas IHHHAME X=a, X=Db, y=0, y= f(X), Ha3bIBACTCs

KpUBOJHMHEHHON Tparernueir (puc. 1). OmnpeneneHHBI HWHTETpanl OT HEOTPUIATEIBHOW (YHKIHHM HMEET MpPOCTOM
FEOMETPHUUECKHUI CMBICII: 3TO TUIONIA/lb KPUBOJIMHEIHOM Tpaneuuu.

“ * " Ppuc. 1

[Touanu rtockux Guryp

1. Ecm Qynxums f(X) HEOTpHIATENbHA HA OTPE3Ke [a; b], TO TJIOWAAb S 10J KpHBOH Y = f(X) Ha [a;b] (puc. 2)
b
YHCJIEHHO PaBHA ONPEJEJIEHHOMY HHTErpany oT f(X) Ha JIaHHOM OTpe3ke: S = I f(x)dx (reomerpuueckumii cmbici

a
OTIpEJIeNIEHHOTO UHTETpana).

2. Ecmu dyHkums f(X) — HETOJIOKUTENIbHAS HA OTPE3KE [a; b], TO TJIOWAAL S MoJ KpUBOH Y = f(X) Ha [a; b] (puc. 3)
b
paBHa ompe/eleHHOMY HHTerpay ot f (X) Ha [a; b], B3ATOMY CO 3HAKOM «MHUHYC»: S = —J- f(x)dx .

a
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Puc. 3
3.  Ecm pynxmus f, (X)Z fl(x) Ha otpeske [a;b], To miomans S Gurypsr, sakmouennoii Mexay kpubivu Y = f, (X) u

b
y= fl(X) Ha [a; b] (puc. 4) onpenensiercs popmysond S = I(fZ(X)_ fl(x))dx .

s Puc. 4
ITopsiok BHINOJTHEHUS PadOTHI:

1. WM3obpasute purypy Ha KOOPAMHATHOH IJIOCKOCTH;
2. Ompenenure, siBNAETCA A GUTYpa KPUBOJIMHEHHON Tpameuei.
3. Bemumcnure mmomans GUTYpHI.

Xoa padoThl:
Haiitn niomas Gpurypel, orpaHiueHHoi rpagukamMu pyskuuit y = x2 —3x +2uy =x — 1.

Haiinem npenensl HHTETPUPOBAHUS - TOUKH ITepecedeHus rpauKoB (QYHKIUH, I 3TOTO IPUPABHSIEM NIPABbIE 9aCTH
MCXOHBIX (QYHKIMH M PEelnM MoJTydnBIIeecs ypasHenue x2 — 3x + 2 = x — 1. KopHAMHU 3TOro ypaBHEHHS ABIAIOTCS
yncna x = 1 u x = 3, cneqoBaTeabHO, OHH U ABJISIOTCS MIPEAEIaMi HHTETPUPOBAHNS.

3HaAuuT, MWIOMIAAb (GUTypbl paBHA!

3
S=fl (x — Ddx

3
f(z 3+ 2y = 5 OB ) =2o3-t <27 SAR P 2)
X X=X\ T T T 2 2 372
1

=1

W[

1
[Momy4anmnn, yro ruoniaas Gurypsl papaa 1 3 (xB. ex.)

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHAs padboTa.

Kpurtepun onenku:
Kaxxnoe npaBmiibHO BBITTOTHEHHOE ACHCTBUE -1 Gamt

IIponeHT pe3ynbTaTUBHOCTU
(TIpaBUIIBHBIX OTBETOB)

KauecTtBeHHas OLCHKAa NHANBUAYAJIbHBIX
06p330BaT€J'IBHLIX IlOCTI/I)KCHI/Iﬁ
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6a (oTMeTKa) BepOaJIbHBIN aHAJIOT

90 -100 5 OTIMIHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBIETBOPUTEIHHO
menee 70 2 HE yAOBJIETBOPUTEIHHO

Pazgen 2 IndgdpepennnaibHOe H HHTETPATbHOE HCYHCJICHHE
Tema 2.2 WHTerpaj u ero npujioKeHus

IIpakTuyeckoe 3ansaTe Ne 11

IIpumeHeHue onpe/eeHHbIX HHTEIPAJIOB K PellIeHHI0 NPUKJIATHBIX 33124

Heab pa6oThl: HAyYUTHCS pemath GU3MYECKUE M TEXHUYECKUE 3a/aul ¢ NpUMEHeHneM IuddepeHnansHoro u
HMHTErPaNbHOTO UCUYUCIICHUS.

Boinosinus padoty, Bol Oyaere:
yMeThb:
V3 BBIUUCIATE 3HAYCHHUS T€OMETPHUUECKUX BEIUUHH;
Yo pemaTh NpHUKJIagHbIC 331a41 C UCTIOIb30BaHUEM IEMEHTOB IU((EepEeHIINATEHOT0 U HHTETPATBHOTO HCUNCIICHNH;
Yo 01.08 peann3oBbIBaTh COCTABICHHBIH IIAH;
Yo 08.01 wucnonb3oBath (GHU3KYIBTYPHO-03IOPOBUTEIBHYIO NEATCIBHOCTh A YKPEIUICHHS 370POBbBS, JOCTIDKCHMS
KU3HEHHBIX U PO(eCCHOHATBHBIX LIEJIeH;

MarepuajibHOe o0ecnieuenue:
PaznaTounslif MaTepuan (KapTOUKH C 3alaHUSIMU), TAOJIHUIIBI HHTETPAJIOB.

3anaHue:
1. Haiinute myTh, NpOHAEHHBIH TOYKOH OT Hayaja IBMDKEHHS JIO €€ OCTAHOBKH, 3HAsI CKOPOCThH €€ MPSMOJIMHEHHOr0

nBiKenns v = 18t — 62,

2. Haiigure myTh, IPONHACHHBIN TOUKOH 32 YETBEPTYIO CEKYHY, 3Hast CKOPOCTh €€ MPSIMOIMHEITHOTO JIBUKEHUS
v=3t? -2t -3

3. Cuna ynpyrocTte mpyXuHBI, pacTsayToil Ha 0,05 M, paBra 3H. Kakyro paboTy Hajgo MpOW3BECTH, YTOOBI
pacTsHyTh NpyxuHy Ha 3Ta 0,05M?

4. Kakyro paboTy Hamo 3aTpaTHTh, YTOOBI pacTsHyTh mpyxuHy Ha 0,05M, ecmm cmma 100H pactsruBaer
npyxuny Ha 0,01m.

5. OmpenenuTs CHTy JaBJICHHS BOJBI Ha CTEHKY ILIUII03a, JUTMHA KoToporo 20 M, a BEICOTa 5 M (CUMTAasl IIUTIO3
JIOBEPXY 3aIIOJTHEHHBIM BOJIOH).

Kpatkue TeopeTnuyeckue cBeeHUs:

IIyTh, nIpoiiieHHbIH TEJIOM

[Tyctp MaTepuanbHas TOYKa NEpeMelaeTcs MO NpsAMOM ¢ NmepeMeHHOH ckopocThio v=v(t). Haiimem myts S,
MPOIIEHHBII €10 3a IPOMEXYTOK BPEMEHHU OT t; A0 to.
W3 dusnyeckoro cMmbiClia MPOM3BOJHOH HM3BECTHO, YTO IIPU JBMXKEHMH TOYKM B OJHOM HAIpPAaBIECHHHM «CKOPOCTh

- . vit) = ﬁ-
MNPpAMOJIMHECUHOT'O0 ABUKCHUS paBHA MIPOMU3BOJAHOU OT IMTYTU 1O BpEMEHU», T. € . [ : . OTC}OIla CJICAYCT, UTO dS =
£z

S= f u(t) dt.

v(t)dt. IaTErpupys MOJyYeHHOE PaBEHCTBO B Mpejeiax oOT ty 10 tp, MoIydaeM b
IIycts MaTepuanbHasi TOUKa MEPEMELIAETCS BAOJIb OCH OX IOJ ACHCTBHEM NEepeMEHHOM cuibl F = F(X), HalpaBlIeHHOU

napaiensHo ocu. Torma pabora, nmpomsBenéHHas cuiiod F mpu mepeMenieHMd TOYKHM W3 ToNokeHus X=a B
nonoxenne X =h (a<b) Beraucnsercs mo popmye:
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A= i F(x)dx

Boluncienue paﬁon,l ¢ IOMOIIBIO onpeuenéﬂﬂoro HHTErpaJia.

Ilycts mox neiicTBEM HEKOTOPOU CHIIBI flx) MarepuajgbHas To4ka M ABMXKETCS MO NPSIMOM B HANpPaBICHUHM OCH

0¥ . TpeGyercsi HaliTH paboTy, MPOM3BeAEHHYI0 CHION o (<) IpU TepeMemeHn: Touku M M3 mosoxkeHus 1 B
nojioxenue * - *
e l= - ) _
1)  Eciu cuta nocrosana J 1= 1o paGota Bbipaskaetcs cieayromum obpasom <= “Wa ),

o
A= L-' [k ‘,m
2)  Ecnu cuiia mepeMeHHas BETHYHMHA, TO i

OnpeneieHue CHIBI AABJIEHUS KHIKOCTH HA BEPTHKAJIBHO PACIOI0KEHHYIO IUIACTHUHKY.
U3 ¢u3nKy U3BECTHO, YTO CHiIa P maBlieHUs )HUAKOCTH Ha TOPU30HTAILHO PACIIONIOKEHHYIO IUIOMAIKy S, IIyOnHa
TOTPY>KEHMsI KOTOPO# paBHa h, onpenensercs mo Gopmyie:

P =981yhS (4) , Tae ¥_ IIOTHOCTD JKUJKOCTH.
b

P = 9,81]4'_" xy dx (5).
a

Ecnm BepxHUii Kpail IITACTHHKN COBIAAACT C MOBEPXHOCTHIO JKUAKOCTH, To a=0 n popmymna (5) npumer Bua
b

P = 9,81.?] xy dx (5).
a
[MuprHa KaXXmI0# MOJIOCH 3aBUCHUT OT (POPMBI IUTACTHHKY U SBISETCA (PYHKIUCH TITyOMHBI X TMOTPYKECHUS TaHHOH
ITIOJIOCHI.
JIJIs TUTacTHHKY TTOCTOSTHHOW IIHMPHHEI Gopmyrna (5) ympomiaercs, T.K. 3Ty IMOCTOSHHYIO MOKHO BBIHECTH 3a 3HAK

HUHTCrpaja:
b

- =

b
x2 b2 2

P = 9,81yj xy dx = 9,81'y}-‘j xdx= 9,81}'}-‘?—" = 9,81yy TR

a a

o

IMopsioK BHIMOJHEHUS PAGOTHI:

1. IIpounTath 33734y U OMPEACTUTD CIIOCOO €€ PeIICHUs.

2. IlpuMeHHTh HOPMYITy HHTETPaJIbHOTO MCYHUCIICHHS JJIsl PELICHHS 3a1a4H.
3. 3ammcarh OTBET.

Xona padoTsI:

Ipumep 1. 3ananue. HaliTu myTh, NpOWAEHHBINA TEJIOM 3a 4 CEKYHIbl OT Hayaja JBUKEHUS, €CIIM CKOPOCTh Tela
v(t) =10t + 2 (m/c).

Pemenne: Eciu v(t)=10t+2 (M/c), TO MyTh, MPOIIeHHBII TeIOM OT Havaia qBrkeHus (t=0) 1o KoHIa 4-i CeKyHIbI,
paBeH

‘
S= [ +2dt =5+ =80+8=88 (u).
L]

Otger. S = 88 (m).

IIpumep 2. Kakyio paboTy HyXHO 3aTpaTuTh, 4TOOBI pacTIHyTh HpyxuHy Ha 0,05 M, ecmm cmma 100 H
pactarusaet npyxxuny Ha 0,01 m?

Pemenue: I1o 3akony I'yka ynpyras cuna, pacTsruBaromias nNpyxuHy, IpONOPLHHUOHAIEHA 3TOMY PACTSKEHUIO X, T.
e. F = kx, rne k — koappunment nponopumonansuoctu. CorylacHo ycnoBuro 3agaud, cuia F = 100 H pacrarusaer
npyxuny Ha x = 0,01 M; cnenoBarensro, 100 = k*0,01, otkyna k = 10000; ciegoBarensHo,F = 10000x.

Hckomast paboTa Ha OCHOBaHHMHU (pOPMYIIBI paBHA

A= 0]“ 10000z de = 5000[ ™ = 12,5 (2Lx).
°

IIpumep 3. B Boxy omymieHa mpsMOYyrojbHAas IJIACTUHKA, PACIIONOXKEHHAS BEPTHKAIbHO. Ee ropmsoHTampHas
cTOpoHa paBHa | M, BepTuKambHas 2 M. BepxHas cTopoHa Haxoawutcs Ha rayomne 0,5 M. OmpenenuTs CHIy TaBICHUS
BOJIBI Ha MIJIACTHHKY.

Pemenne:

Bnecey=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 KF/M! . CrieoBarensHo,

24



]

] - - -
x |25 2,3 -0.5°
F =19310 fx)-‘ dx = 9810 [.r dx = 9810 — = 9310 — = 29430 (H).

2 0.5 2
z z BbInoJaHUTD 3a1aHuA:
1. Haiftu paboTy npom3BOINMYIO TIpH cxkatud NpykuHB! Ha 0,03 M, ecmm ast cxatus e€ Ha 0,005 M HY)XKHO TIPHIOKHUTH
cuny B 10 H.

Otgert: 0,9 JIx.

2. Cuia ynpyroctu HpyxuHbI, pacTsHyrod Ha 0,05 M, paBna 3 H. Haiitm paboTy, KOTOpYyI Hajo NPOU3BECTH, YTOOBI
pacTaHyTh 3Ty npyxuHy Ha 0,05 M

Otser: 0,075 Ix.

3. Macca cTep:kHs, pacioyIO)KEHHOTO Ha OTPe3Ke [0;3] , €CITH IIOTHOCTH 3aiaercs pynkumeit p(x) =x* —3x, pasHa ...

4. Haiitn paboTy, KOTOPYIO HY’KHO 3aTPaTUTb, 9YTOOBI pacTIHyTh npyxuny Ha 0,05 M, ecru crma 100 H pacTsaruBaet npyxuHy
Ha 0,01 M

Otset: 125 JIx.

5. Beraucauts paboTy, coBepIIaeMyro MPH CKATHH NPYKUHBI HAa 15 M, €CIIi M3BECTHO, YTO JJIS CXKATHS MPYXHUHEI HA 1 cM
HeoOxoamMa cuia B 30 H.

Otser: 33,75 Ix.

6. Beranciute padoty, coBepiuaeMyro npu cxatuu npyxunsl a 0,08 M, ecnm uist cxxarus e€ Ha 0,01 M nyxHa Cupna B 25 H.

Otsert: 8 [Ik.

7. Teno JBIXKETCs IPSIMOIMHEIHO €O CKOPOCTBIO V(t) = 2t* —t+1 (M/c). Haiitu mmyTh, npoiiaeHHbIi 3a HepBsie 3 C.

OtBeT: 16,5 M.

8. Teno ABIKETCS NMPSMOIUHEIHO co cKOpocThio V() = 2t +a(M/c). HAliTH 3HaYeHHe mapaMerpa d, eclii H3BECTHO, YTO

3a nmpomexytok Bpemenn ot § =0 1o t, = 2 (¢) Teno npouro myts mmmHoit 40 M.
OtBet: a=18.
9. Telto ABIKETCS TIPSIMOIHHEITHO co ckopocThio V(t) =12t —t? (m/c). HaiiTi MHY IyTH, IPOIICHHOTO TEJIOM OT Hadyana

MyTH, IO €70 OCTAHOBKH.

YkazaHue: B MOMEHTHI Hayasla 1 OCTaHOBKH CKOPOCTB Tella paBHA HYJIIO.

Ortgert: 288 M.

10. HaiitTu nyTh, NpOHAEHHBI TOYKOM 3a TPETBIO CEKYHAY, 3Hasg CKOPOCTh €€ NPSIMOJMHEHHOrO IBIDKCHHS
v(t) =3t -2t -3 (m/c).

Otsert: 11 M.

11. JIpa Tena Ha4aaM JBUTATHCS MO MPSAMOM B OJUH U TOT K€ MOMEHT U3 OJHOM TOYKH B OJHOM HAIpPaBICHUU. OJHO TEIIO
JIBHTaoch CO CKOPOCTBIO V, (t) =3t”+2t (M/c), Apyroe co CKOPOCTHIO V,(t) =2t (M/C). ompenenuTh paccTosHue
MEXIy TelaMH 4epe3 2 CEKYH/bL.

OtBeT: 8M.

12. Macca crepxkHsl, pacHoJIO)KEHHOTO Ha OTpe3Ke [0;2] , €CIIM IUIOTHOCThL 3amaercs (yHkuuen p(x)= 6x> —3x,

paBHa ...

v(t) = (3t% + 81)

13. Teno nBMKETCS MPSMOIHMHEHHO CO CKOPOCTHIO

oal=1 HOI=4

. Torna myTe, IpONACHHBIN TEJIOM 32 IPOMEKYTOK BPEMEHU

, PaBeH ...

2
14. CxopocThb Tena, ABIKYINIEToCs MPSMOJIMHEHHO, 3a1aeTcs Gopmyrnon v(t)= (121 -317) (m/c). Torma mnwHa MyTH,

HpOﬁHeHHOFO TCJIOM OT Ha4daJia €ro ABMKCHHUA 10 OCTAHOBKH, paBHA ...

Mpumep 4.1. Haiitu paboTy, KOTOpPYIO HY)KHO 3aTpaTuTh, 4TOOBI pacTsHyTh mnpyxuHy Ha 0,05 M, ecim cuma 100 H
pactarusaet npyxusy Ha 0,01 m

Io 3akony I'yka ynpyras ciina F, pacTsSruBaiomas npyxuHy, IPONOPLHOHATEHA STOMY PACTSIKCHHIO X, T.e. F = KX, rae
k — xoaddunment npomnopumonaneHocTH. [lo yenosuto cuna F =100 H pactsaruaer npyxuny Ha X =0,01 M, T.c.

100=k-0,01=>k =10000 . Torna F =kx=10000x .

Brruncium paboty:
0,05 510,05
X 510,05 )
A= IlOOOOXdX =10000? =5000x . = 5000-0,05° = 12,5 (k)
0 0
OnpenenéHHbIA HHTETPAIT IPUMEHSIIOT TS BEIYUCICHHS ITyTH S MPSIMOJIMHEHHOTO JBHYKCHUS.
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Iyts S, TpoiifeHHblii MaTepHaNbHON TOYKOM 3a MPOMEKYTOK BpeMenn or t=a no = b , PaBEH OIpEIEICHHOMY
unrerpany ot ckopoctu V(t):

S= iv(t)dt

Ipumep 4.2. Berauciauts nyTh, NIPOHACHHBIA TOYKON 3a 4 CEKyHBI OT Hadaa ABIDKEHHS, €CIIN CKOPOCTh TOUKH v = 2t + 4
(m/c).
Ilo ycnosmio: V(t)=2t+4,a=0,b=4.
: t? ! 4
Torna § = j(zt +A)dt =2 +41), =47 +4-4=32(m/c).
0

0

[0:6]

IIpumep 4.3. Macca cTepxHs, pacloJIOKEHHOTO Ha OTpe3kKe , ©CIM IUIOTHOCTH 3amaercs (QyHKUIUeH

plx)=2x%+3
£3)

KaXJI0¥ Touke KOTOPOT'0O 3aJlaHO 3HAYCHUC TUIOTHOCTU

b
m= jp(x)dx

, paBHAa ...

B kagectBe MOZCIHN CTCPIKHA NPUHUMACTCSA OTPE30K Ha OCH OX, JUIMHa KOTOPOIro COBHAAacCT C JUTHHOM CTCPIKHA U B

plx)

. Torma Maccy cTep»HsSI MOYHO BBIYHCIUTH MO (HopMyJIe

6, 3 3
m:j(2x2+3]dx: 2'——|-3x _26
. ' 3 3

=144 +18=162.

+18=

Hcnonb3ys yclioBUeE 3aJaull, HOITydUM
®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHas padboTa.
Kpurepnu ouenku:
3a mpaBUIIBHBIM OTBET HA BONPOCH MIIM BEPHOE PEIICHUE 3a/1a4H BBICTABISIETCS MOJIOKUTENbHAS OlleHKa — 1 Oam.

3a He MpaBWILHBIA OTBET HA BOMPOCH MJIM HEBEPHOE PCICHHE 3aJadd BBICTABISACTCS OTpHIATENbHast oreHka — 0
0aJjjIoB.

Ka‘IeCTBeHHaﬂ OIICHKA MHAWUBUAYAJIbHbBIX
IIpoueHT pe3ynbTaTUBHOCTH o
00pa3oBaTENbHBIX JOCTHKCHHM
(TIpaBMWIIBHBIX OTBETOB) =
6aJ (OTMeTKa) BepOATBHBIN aHAIOT
90 + 100 5 OTJIUIHO
80 +~ 89 4 XOpOIIIO
60 ~79 3 YIOBJIETBOPUTEIIHHO
MmeHee 60 2 HE YIOBJICTBOPUTEIHHO

Pa3nen 2 [IudpdepeHnuanibHoe U HHTErpajibHOE UCUHCTIEHUE
Tema 2.3 Iuddepennnaibubie ypABHCHHSA

IpakTuyeckoe 3ansaTue Ne 12

Pemenne nuddepeHnnajbHbIX yPaBHEHHIT IEPBOTro MOPAIKA ¢ Pa3AeISIIOIMMHUCS NepeMeHHbIMHA
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Heab padorsi: Hayuurtsest pemats auddepeHiuaibabie ypaBHeHus | nopsiaka ¢ pa3aessiouMy ITepEeMEHHbIMH.
Hay4nTbcst HAXOANTH OOIUE U YACTHBIC PEIICHHS.

Beinosnnus padoty, Bel Oynete:
yMeThb:
Y6 pelarth NpUKIaHbIe 33/1a41 C UCTIOIh30BAHUEM AJIEMEHTOB AU PEPEHIIHATBHOTO i HHTEIPATLHOTO UCYHCIICHUIA;
Yo 01.08 peanu3oBbIBaTh COCTABICHHBIH IJIaH;
VYo 05.01 rpaMoTHO M3NaraTh CBOW MBICIH ¥ 0pOPMIIITH JOKYMEHTHI 110 MPOEeCCHOHATBHON TeMaTHKe Ha
TOCYAapCTBEHHOM SI3BIKE;

MatrepuanbHoe obecreuenue:
VuauBunyansHele 3a1aHus, TaOJIULB], CIPABOYHUKY, YICOHUKH, KOHCIIEKTHI JICKIIHI.

3aganne:
1. Haiitu oOmee permenue qudQepeHInaTbHOTO YPaBHEHHAS

dy 3dx
a) x = W
6) (y—1%dx+ (1 —x3)dy=0
2. Haiitu yactHoe perieHue audGpepeHraIbHOr0 ypaBHEHUS
dy = (3x? — 2x)dx , ecnu y=4 npu X=

IMopsiaok BbINOTHEHHsI Pa6OThI:

1) IlpuBecT AaHHOE YpaBHEHHE K YPaBHEHHIO C PAa3JEIAIOIIMMHU MEPEMEHHBIMH, T. €. IPOU3BECTH Pa3ieiCHUE
HEePEMEHHBIX, JUIS 3TOTO:

a) IlpousBomHble GyHKIMH 3aMEHUTE € TuddepeHInaIamu;

6) CrpynnupoBaTh WICHBl ¢ OJHHAKOBHIMU mUddepeHnmanraMu ¥ 3amucath UX B Pa3HBIX YacTsIX PaBEHCTBA,
BBEIHECS TH(PEpeHINAIBI 32 CKOOKH;

B) IlomenuTh WIM YMHOXUTH 00C YacTH PaBEHCTBA HAa TaKHE BBIPAXCHWUs, YTOOBI BCce (YHKIHMU CTOSIIU TPH
,»CBOUX” mu(depeHnuanax, T. e. npusectd K Buay: @(y)dy = ¢@(x)dx

2) TIpouHTerpupoBath 00€ YaCTH PABCHCTBA U HAWTH OOIIIee pelIcHHE.

3) Jlns BBIAENCHHUSI YaCTHOTO PEUICHUs M3 O0MLIero 3amaeTest Touka (Xg: Vo), 9Yepe3 KOTOPY JOKHA TPOXOIHUTh
WHTerpaibHas KpuBas. Haxomaum 3HadeHwe moctostHHOM C ,a 3atem C mojcTaBiseM B oOlee pEIIeHHE U 3alHChIBAEM
YaCTHOE PELICHHE.

Xon padorsi:

1) Haiitu o6iuee penrerue audGepeHInanbHOr0 ypaBHEHNUS:

(6xdx + 3xy%dx) — (6ydy + 2x*ydy) = 0

Crpynnupyem uwiensi ¢ dX u dy
3x(2 + yH)dx — 2y(3 +x¥)dy =0
-Paznenum nepemeHHbIC
3xdx 2ydy

3+x% 2+4y?

xdx d
3J zzj yay
3+ x2 2+ y?

-Pemaem mmo OTACJIBHOCTH Ka)KI[BIﬁ HHTErpa METOJA0M NNOACTAHOBKH

-Anrerpupyem

3
7InG + x2)=In(2+y%) +1Inc

3
In3+x%)2=InR+y?):c

-IToreHupyeM 3T0 ypaBHEHUE
JB+x2)3=02+y¥ ¢
-3anuceiBaeM oOliee penieHue:

(B+x?)/3+x2 _
2+y2 =¢
2) Haiitn yacTHbIe pemienne audepeHnnatbHbIX YPaBHCHHU
2(y —3)dx — dy = 0 npu x=0, y=4
-Pazgenum nepeMeHHbie
dy = 2(y — 3)dx
d
D dx
y—3
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-IIponnTerpupyem obe 4acTH ypaBHEHHS

f d_y = J. 2dx
y—3

In(y —3) =2x +1Inc
-Ilo onpenenennto  norapupma 2x = Ine?*

In(y — 3) =1In(e?* - ¢)
-3anuiiem obuiee penicHre

y=e**-c+3
-IToscraBuM B 3TO ypaBHEHHE HauanbHble yenosus X=0 , y=4
4=¢%c+3 =>c=1
-3anuieM 4acTHOE pelIcHIe
y=e?*+3

(I)OI)Ma NnpeacTaBJICHUsA pe3yJbTaTa: BbIIIOJHCHHAA pa60Ta

Kpurepuu ouenku:

Ouenka "oTJH4YHO'" CTaBHUTCS, eciii paboTa BBHIIONHEHA B IOTHOM O00BEME C COONIOJCHHEM HEOOXOAMMOM
MOCJIEIOBATEIEHOCTH ISHCTBHIA; B OTBETE MPABWIBHO U aKKYPATHO BBHITIOJTHEHBI BCE 3AITMCH M BEIYHCIICHIIS.

Ouenka "xopouro' cTaBUTCS, €CIIH BHIIIONHEHBI TPeOOBaHMUS K OIICHKE "OTIMYHO", HO OIMYIIEHHI 2-3 HeJoveTa.

Ouenka "yI0BJIeTBOPHUTEIbHO' CTaBUTCA, €cl pab0Ta BEHINONHEHA HE MOJTHOCTHIO, HO OOBEM BBHIIOTHEHHOU
9aCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABUIIBHBIC PE3YJILTAThI M BHIBOJIBI; B X0J1€ IIPOBEACHHS PAaOOThI OBLIH JOMYIICHBI
OIIIOKH.

OueHka ""HeyIOBJIETBOPUTEILHO'" CTaBUTCS, €CIIM PabOTa BHITIONIHEHA HE MOJHOCTHIO WM 00BEM BBITOTHCHHOM
94acTH pabOThI HE TIO3BOJIACT C/ICNIaTh MPABUIbHBIX BBIBOJIOB.

Pasnea 2 [InddepennuanbHoe 1 HHTETPaJbHOE HCYHMCIEHUE
Tema 2.3 Iuddepenuuaibubie ypaBHeHUs!

Ipakruyeckoe 3ansTue Ne 13

Pemenue OTHOPOAHBIX )Il/l(l)(bepe}[ul/la.]'lbl-[le ypaBHeHnﬁ mepBOro mopsiika

Heabr padorwr: Hayuurtbest ompenenats Bui AndQepeHIUaIbHbIX ypaBHEHHH, HAaXOIMTh OOIee U YacTHOE
pelieHne 0JHOPOIHBIX W JIMHEHHBIX Tu(epeHIaibHbIX ypaBHeHHH | mopsiaka.

Beinosinus padory, Bel Oyaere:
yMeTh:
Yo pemars NpUKJIagHbIe 331a491 C UCTIOIb30BAaHUEM JIEMEHTOB HN(PEepeHINaTLHOTO U HHTEIPATbHOTO NCYHUCIICHHH;
VYo 01.08 peann3oBbIBaTh COCTABICHHBIH IIaH;
VY0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH ¥ OOPMIIATH JOKYMEHTBI 110 MPOPEeCCHOHAIBHON TeMaTHKE Ha
TOCYJapCTBEHHOM SI3bIKE;

MarepuanbHoe o0ecnieyeHue:
WHauBuyanbHeIe 3aaHus, TAOJIUIB], CIPABOYHUKH, YIEOHUKH, KOHCTIEKTHI JEKITHH.

3aganne:

1. Haiitu ob1ee pemreHue andepeHnraIbHoro ypaBHeHNS
Xy

a) y — —y

b) xy —y=—x

2. Haiitn yacTHOe penieHne aud GepeHInaabHOrO ypaBHEHHsI

a) y+x’y =xy-y mpuy) =1

b) y'sinx —ycosx=1 npu xg ,y=1

HOpﬂI[OK BbBITNIOJTHCHUSA paﬁon,lz
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1.JInst penrennst omHopoaHoro auddepeHmanibHOTO ypaBHeHus | mopsaka JaHHOe ypaBHEHHE ITyTeM BBEICHHUS
- v d dz
HOBOI1 IEPEMEHHON HYXHO MPHUBECTH K YPABHEHHUIO C Pa3ACIIAIOIINMUCS NepEMEHHBIMA. 3aMEHUM Y = Z * X, d_y =x_ +
x X

z ,TIe Z-HoBas Hen3BecTHast QYHKITHA OT X.
[Mony4nnock ypaBHEHHE C Pa3ACISAIOIINME EPEMEHHBIMUA OTHOCUTENIBHO Z.
Pemus ero, Hago Z 3aMEHUTH Ha ‘u BBIPA3UTh ).
X

2. Jluneiinoe nuddepenunansHoe ypaBaeHue | mopsiaka pemaercs myTeM M0oACTaHOBKH
dy do du
=u-9;, —=u—+9—
y dx dx + dx
JuddepennnanbHoe ypaBHEHHE CBOANTCS K PEHICHHUIO IBYX A (GepeHINaTbHbIX YpaBHEHHH, C Pa3IeITIONIIMA

NEePEMECHHBIMHU, CHa4Yaja OTHOCUTEJILHO U , IOTOM- 19, ric u M 9 HEeU3BECTHEIC (l)yHKIII/II/I oT X.

Xon padoTsli:
1) Haiiti yacTHOE pelreHne 0AHOPOAHOTO AU dHEpEHITHATLHOTO ypaBHeHue | mopsiaka

’

2x+
= 73’, ecim Yy=0 npu X=1

dy . d 2x+
-BamennM y'Ha = 2L =2

dx’ dx 2x
. dy dz

-ITpousBeneM NOACTAaHOBKY Y = ZX; =X +z

dz 2x+zx dz x(2+z
e

dx 2x dx 2x
X dz _ 2+z

dx 2
X dz _ 2-z

dx 2

2 dx
-Paznenum nepemeHHble z—dz =—
-z x

dx

-IIpounTerpupyeM Bbipaxkenue: 2 [ :TZZ =)

-Pemraem nanHoe ypasuenue —21In|2 — z| = In|x| + Inc
lnm = ln(xc)

= XC

-I[IponoTeHIIpyeM BEIpaXKECHHUE

-Beipasum z: (2 — z)% = é

1
(2-2)?

2x+/xc—x
Vxc
-TToacraBuM HavyasbHbie yeioBus y=0 , Xx=1

_ 2Jc-1, _ _ _1 1
0_ \/E12\/E_1_012\/E_11\/E_21C_4

-IToacraBum C B ob1ee pemierne y = 2(x — \/x_) YaCTHOE pelIeHHe.
2) Haiitu yacTHOE perieHne TuHeRHoro quddepeHImansHoro ypapaenus | mopsiaka
xy +y =3, ecn y=0, npu x=1
-IIpuBeneM ypaBHEHHUE K BUIY IO ONPEAECIICHHIO

-3aMeHHM Z = 2 U BRIpA3UM Y Y = — obuiee pemeHne
X

.,y 3
+===
Y x X
-CnenaeM 3ameHy
—uy Yo W™
y = ud; dx dx+19dx
-Crpynnupyem 4wieHsl ¢ ¥, TOTyduM
du  u Sdu _ u
19(;+;) =0, 1K 9= 0=>T ="
-Pa3nennM nepemeHHBIC
du  dx
u . x
-IIpounTerpupyem
du dx
u x
In|u| = —In|x]|
-IIponoreHuupyem



u=
-ITogcraBuM U B ocTaBIIeecs ypaBHEHHE
1d9 3
xdx x
d9 = 3dx
-IIpounTerpupyem
9=3x+c

-IlogcraBum y = ud
y = %(3x + ¢)- oOuiee pernieHue

-TloacTaBuM HavYanbHBIC YCIOBHS
0=3+c=>c=-3
3
y = =(x — 1)- yacTHOe peuieHIe
X

(I)OI)Ma NnpeacTaBJICHUs pedyJbTaTa: BbIIIOJHCHHAA pa60Ta.

Kpurepuu ouenku:

Ouenka "oTJau4HO'" CTaBHUTCS, eciii paboTa BBEIIONHEHA B IMOTHOM O0BEME C COONIOACHHWEM HEOOXOIMMOIt
MOCJIEIOBATEIEHOCTH ICHCTBHIA; B OTBETE MPABWIBHO U aKKYPATHO BBHITIOJTHEHBI BCE 3AITMCH M BEIYUCIICHIIS.

Ouenka "xopouro' cTaBUTCS, €CIIH BHIITOIHEHBI TPeOOBaHMUS K OIICHKE "OTIMYHO", HO IOIMYIIEHHI 2-3 HeJoveTa.

Ouenka '"y10BJIeTBOPUTENbHO' CTaBUTCS, €CIM paboTa BHITIOJHEHA HE TMOJHOCTHIO, HO O0BEM BBINOJHEHHOM
94aCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABUIIBLHBIC PE3YJILTAThI M BHIBOJIBI; B X0J1€ IIPOBEICHHS PaOOThI OBLIH JOMYIICHBI
OIIHNOKH.

Ouenka ""HeyI0BJIETBOPUTEILHO'" CTaBUTCS, €CIIM PabOTa BHITIONIHEHA HE MOJHOCTHIO WM 00BEM BBHIOJTHEHHOU
94acTH pabOThI HE TIO3BOJIACT C/ICNIaTh MPABUIbHBIX BBIBOIOB.

Paznen 2 [InudpdepennuanbHoe U HHTErpajibHOE HCYHCTIEHUE
Tema 2.3 Iuddepenuuaibubie ypaBHeHUs!

IpakTuyeckoe 3ansTue Ne 14

Pemenne nuddepeHnnanbHbIX YPABHEHHI BTOPOI0 NMOPSAAKA

Heas padorbi: Hayumtbcs pemats nuddepennuansaple ypaBHeHus |l mopsaxa u nuHEWHBIE OJHOPOIHBIC
muddepenunansapie ypapaenus |l mopsiaka ¢ mocTossHHBIMU K03 dupeHTamu.

Boinosinus padoty, Bol Oyaere:
yMeThb:
Yo pemarth NpUKJIagHbIe 331a41 C UCTIOIb30BAaHUEM IEMEHTOB AN((EPEHIINATBHOT0 1 HHTErPAIbHOTO UCUHCIICHUH;
VYo 01.08 peann3oBbIBaTh COCTABICHHBIH IIAH;
VYo 05.01 rpaMOTHO W3TaraTh CBOM MBICIH U 0(OPMIIATH TOKYMEHTHI 110 MTPO(ECCHOHATHHOH TeMaTHKE Ha
TOCYZapCTBEHHOM SI3BIKE;

MarepuanbHoe o0ecnieuenue:
MupuBuyanbHbIe 3aaHNs , TAOIHUIbI, CIPABOYHUKY, YI€OHUKH, KOHCIIEKTHI JIEKIIUH.
3anganue:
1. Pemmrts nuddepenmuansasie ypasaeHus || mopsxka:
dzy _
a) = 5
b) y =x,4(1;0); B(1;1)
2. Haiiti yacTHOE pelieHne OqHOpoaHOro auddepennuansHoro ypasHenus |l mopsiaka.
d*y _dy dy
—2—-3y=0npux=0;y=0;,—=0
dx? ax Y P y dx

IMopsnok BBINOIHEHHS PA0OTHI:
1) duddepenunansusie ypapHenust |l mopsiaka penraroTcsi IBYKPATHBIM HHTETPHUPOBAHUEM, MYTEM BBEACHHUS
. . d
HOBOI1 TepeMeHHOH p = d—y
X

HpI/IBO,HI/IM K YPaBHECHHIO C pa3Ae/IOIMMU IEPEMEHHBIMU M pEIIa€M OTHOCUTEIILHO .
HOHCTaBHHGM P u peiaeéM ypaBHCHUE pPa3ACIICHUEM IIEPEMEHHBIX OTHOCUTEIILHO Y.
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Ecnm naHbl Ha9agbHBIE YCIOBUS, TO TMOJACTABIIEM B 00IIee PEIICHHE, COCTABIAEM CHCTEMY JIMHEHHBIX ypaBHEHUH
u pemaem otHocuTenbHO C; U C,. [MoacraBnss C; u C, B o01ee penieHre, HaX0AUM YacTHBIE PEIIeHHUS.
2) Omnoponnoe mudpdepennnanproe ypasuernue |l mopsimxa.
IyteMm 3ameHb y = ek
y = ke
y” = k2ekx
CocTaBiseM XapakTepucTHueckoe ypapaenne k% + pk + q = o u3 kotoporo Haxomum ki1 k.
Obmee pemenne npu D>0 Oyner:
y = ¢ ek1¥ 4 ¢ ekex
Ipu D=0 Gyzer: y = e (¢; + c,x)
[Ipu D<0 6yzet: y = e** (cq cos bx + ¢, sinbx)
[Ipy 3amaHHBIX Ha4yaldbHBIX YCIOBHUSX COCTAaBIISIEeM CHCTEMY JIMHEWHBIX YpaBHEHHH U pemiaeM €€ OTHOCHUTEIHHO
Cl u Cz .

Xopa padorsr:
|I.  Pemwuts muddepeHnuaipHOe ypaBHESHIE MOPSIKA

d?y
—=1-2x
dx
dy
-3amMeHUM p = — > TOTyduM:
X
d
d%y _d@) . dp _ 1— 2
dx?2 ~ dx ’ dx

-Pa3nenum nepeMeHHbIe
dp = (1 — 2x)dx
-IIpounrerpupyem
[dp=[(1-2x)dx
p=x—x*>+¢
dy

;33M€HI/IM pHa -~
—=x- x*+ ¢

-Pa3nenum nepeMeHHbIe

dy = (x — x% + ¢;)dx

-IIpounrerpupyem u nosxyuum ooiuee penieHe

[dy = [(x — x* + ¢;)dx

XZ X3

y=5-—37taxtco
Il.  Pemuts onHOpoaHOE nuddepeniuampaoe ypaBaeHue |l mopsaka

Q) y -5y +6=0

-COoCTaBUM XapaKTEePUCTUUECKOE YpaBHEHHE

k? — 5k + 6 = 0, pemaemM KBajpaTHOE ypaBHeHHe, nonyunMm  k; = 2,k, = 3

-O6mee perreHue Oyaet:

y =ce?* + c,e®*
by v +4y +4y=o0
-CoCTaBUM XapaKTEPUCTUUECKOE YPaBHEHHE
k?+4k+4=0 (k+2)?=0 k=-2
-3anmmem obmee pentenue s D=0
y = e 2(c; + c3x)
)y —6y +13y=0
-CocTaBuM XapaKkTepUCTUUECKOE YpaBHEHHE
_ 6+V16i% _ 6+4i

k?—6k+12=0;D=36—4-13=—-16D<0=>x,, =" °-==2=3+2i a=3b=2

-3anmmem obriee penieHne
y = e3%*(c¢; cos 2x + ¢, sin 2x)
®dopma npeaocTaBlieHUs pe3y/IbTaTa: BHIIOJIHEHHAS padoTa.

Kputepuu ouenku:

Ouenka "oTJu4YHO'" CTaBUTCS, ecnu paboTa BBIMOJIHEHA B TOJTHOM OOBEME ¢ COOMIOJCHHEM HEOOXOIUMOM
MOCIIEI0BATEIHHOCTH JICUCTBUI; B OTBETE MPABUIIBHO M AKKYPATHO BBITIOJHEHBI BCE 3aITUCH U BBIYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CITU BBIIIOJIHEHB TPEOOBaHUS K OLIEHKE "OTIMYHO", HO JOMYINEHKI 2-3 HeJoueTa.

Ouenka "yI0BJIE€TBOPHUTEIbHO' CTaBUTCS, €CIU pab0OTa BEHINONHEHA HE MOJHOCTHIO, HO OO0BEM BBIIOJIHEHHOU
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YaCTH TaKOB, YTO II03BOJISAET ITOJYYUTh IIPAaBUIIBHBIC PE3YIbTaThl ¥ BEIBOABL; B XOA€ NIPOBEACHHs pabOThI OBUIM AOIYIIEHEI
OIINOKH.

Ouenka "HeyI0BJIETBOPUTEIBHO'" CTaBUTCS, €CIIM PadOTa BHITIONHEHA HE MOJHOCTHIO WIH 00BEM BBHIIOTHEHHOU
Y4acTH pabOTHI HE TT03BOJISIET CENATh IIPABUIILHBIX BHIBOIOB.

Paznen 3. DiieMeHTBI TeOpUHU BEPOSITHOCTEH M MATEMAaTHYECKOH CTATUCTHKH
Tema3.1 Di1eMeHTHI TEOPHH BEPOSITHOCTEl M MaTeMAaTHYECKOI CTATHCTHKH

IIpakTuyeckoe 3ansaTue Ne 15

Pemienne koMOMHATOPHBIX 32124

Heab padoTsl: OCMBICIUTS OCHOBHBIC MOHATHS KOMOMHATOPUKH, HAYYHTHCS OTIMYATh OJHY BHIOOPKY OT IOpPYTOH,
HNPUMEHATH (OPMYIIBI U UX HAXOKACHHA.

Buinosnnus padory, Bel Oynere:
yMeThb:
V5 pewiaTh 331241 Ha BHIYMCICHUE BEPOSITHOCTH C UCIIOJIb30BAHUEM 3JIEMEHTOB KOMOHMHATOPHUKH;
Yo 01.08 peanu3oBbIBaTh COCTABICHHBIN TIaH;
VYo 03.02 npuMeHSATh COBPEMEHHYIO HAYUHYIO MPOPECCHOHATBHYIO TEPMHHOIIOTHIO;
VYo 04.01 opraHn30BBIBaTh pabOTY KOJUICKTHBA  KOMAHIBI;
VYo 05.01 rpaMOTHO M3JTaraTh CBOM MBICIH M 0(OPMIITH TOKYMEHTHI 110 MPO(ECCHOHATHHOH TeMaTHKE Ha
TOCyapCTBEHHOM SI3BIKE;
Yo 08.01 ucnonb3oBath (HU3KYIBTYPHO-03IOPOBUTEIBHYIO NEATCIBHOCT A YKPEIUICHHS 370POBbBS, JOCTIDKCHMS
JKU3HEHHBIX U PO(eCCHOHATBHBIX LIEJIeH;

MatepuanbHoe obecriedyenue:

WunuBunyanbHble 3aaHNUs, KOHCIIEKTBI JIEKIUH.

3apanne:

1. B copeBHoBaHMsiX ydactByeT 10 udenoBek, Tpoe W3 HHX 3aiiMyT 1-e, 2-¢ u 3-¢ MecTo. CKOJBKO CYIIECTBYET
pa3IMYHBIX BApPUAHTOB ?

2. W3 rpymmel, B KOTOPO# yuutces 12 denmoBek, HEOOXOOMMO BEIOpATh 3 deloBeka B COBET Koiniemka. CKOIBKO
CYIIECTBYET PA3INYHBIX CIIOCOOOB TaKOTO BHIOODA.

3. Ha kHMXHOH HOJIKE BBICTAaBIICHBI § KHUT Pa3lNYHBIX aBTOPOB. CKOJIBKO CIIOCOOOB MUMEETCs AJIsl pACCTAHOBKH
9THX KHUT B Pa3HOM HopsaKe?

KpaTlcne TEOPETHYECCKUEC CBCACHUSA:

B ocHoBe pemieHns 3a1a4 Ha KOMOMHATOPUKY JIEKaT J1BA MPaBHIIA:

LIpasuno cnoncenus. Ecin HekoTopslii dneMeHT A MoxHO BeIOpath M crocobamm, a apyroii snement B —nN
CcrIoco6aMy, MCKIIOYAONMMH APYT JAPYra, TO BBIGOp KaKOro-HUOYIb OXHOTO M3 3ThX 3iementos( ymbo A, mico B)
MOJKHO ocymecTBUTs M+ N crocoGamu.

2.IIpasuno ymnoscenusn. Ecniun HeKoTOpBIH 31eMeHT A MOXHO BbiOpaTh [Tl cmocobamu i ecim mocie Kaxaoro Takoro
BBIOOpA 37eMeHT B Moo BbIOpaTh N criocobammu, To BeIGOp mapsr snementoB ( A, B) B ykazamnom mopsiake moxHO

ocymecteuts M- N crnocobamu.
3aoaual. TIpu GopMUPOBAHUU DKUTAKA KOCMHUECKOTO Kopabmns umeeTcs:10 mpeTeHIeHTOB Ha MOCT KoMaHaupa,20
MPETeH/ICHTOB Ha TII0CT OOPTHHXEHEPa,25 MPEeTeHJEHTOB Ha IMOCT KOCMOHaBTa-HccienoBaTensi. CKOIBKUMHU CIIOCO0aMH
MO>KHO BBIOPATh OJIHY W3 KaHAWIATYp Ha MOCT KOMaHIUpa, WK OOPTHHKEHEPA, NI KOCMOHABTA-UCCIIEIOBATENS?
Pewenue. Tlo npaBuy cymmsl cymiectByeT 10+20+25=55cnoco60B BEIOOpa OAHOM U3 KaHAUAATYD.

3adaua2.B cTonoBOI MPE/IAraIOT /1BA PA3IMUHBIX TIEPBBIX : &, M &, ;TPH PasTudHBIX BTopbix 6moga: B, 0, , 0, u 1sa

pasimn4HbIxX gecepra: C; u C, . CKONBKO pa3iIu4HbIX 00€0B U3 TPEX OO MOXKET BbIOpATh IOKYNATENb?
Pewenue. Tlepoe 0010 MOXKHO BEIOpAaTh IBYMs CIIOCO0aMH, BTOpOE OJFOI0 MOXHO BEIOpAaTh TpeMsi CIIOCOOaMH,

TpeThe 61010 MOXKHO JABYMs criocobamu. [1o mpaBuiy yMHOKEHHs cymecTByeT 2 X 3X 2 =12 crnocoGoB BeIGpaTh 06ex 13
Tpex 0o,
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3. Iloomnoscecmea n- MHOMCECME(COCOUHECHU).
Jlns HaxoxneHus k - MOJIMHOXECTB HEKOTOPOro [ — MHOXeCTBa HY)KHO BBIOpATh K u3 N ero snementos (mostomy

gacTo roBopst o euibopre K amementos u3 N —»snementos). Ilpo BuiGpanusie K u3 N pasnuuHbIX 71€MEHTOB MPHHATO

rOBOPHTH, YTO OHH 00pasylor coemuHenue u3 N snementoB 1o K .Coedunenue-coGuparensupiii  TepMuH
KOMOHMHATOpHUKH. B 3aBUCHMOCTH OT TOro, MMEET M 3HAUCHHUE TOPSAOK IEMEHTOB B COSIUHEHUH WIH HET, a TAKKE OT
TOTO, BXOJSIT B coeuHeHne Bce [1 3JeMEHTOB MM TONBKO YacTh MX, Pa3iNYaloT TPU BHAA COSIMHCHUIN: HEpecmanosKu,
pasmeuienus, couemaHus.

Ilepecmanosku.

IMepecranoBkamu u3 1 —31eMEHTOB HA3BIBAIOTCS TAKHE COSOUHEHMS U3 [l — 3IeMEeHTOB, KOTOPBIC OTIMYAIOTCS APYT
OT JIpyra TOJIbKO IOPSIIKOM PACIIOJIOKEHUSI SJIEMEHTOB.

OGosnauenne: P, =N

Pazmewenus.

Pasmernennsivmu u3 [ — 31eMEHTOB HA3bIBAIOTCS TAKUE COEIMHEHHUS, KAXKI0€ U3 KOTOPBIX comepkut M asnemeHTOB,
BBIOPAHHBIX U3 YKCIIA JaHHBIX [1— 3JIeMEHTOB, OTIIMYAIOIIUXCS MO0 COCTABOM, JTHOO TIOPSAAKOM MX PACIOI0KEHHS, JTIHOO
U TEM , U IPYTHM.

n!

(n—m)!

3ameuanue. PaccMOTpeHHbIE paHee MEPECTAHOBKU — YACTHBIA Ciywail pasmemnienuit u3 [ —osmementoB mo M —

3JICMECHTOB.

m
O6osHauenne A, =

P oA = nl l
o

55440.

Couemanus.

CodeTtaHusMHU U3 N- 3JIEMEHTOB MO MHA3BIBAIOTCS TAKUE COCTUHEHMsI, KOTOPhIE OTJIMYAIOTCS APYT OT JApyra XOTs ObI
OJHUM 3JIEMCHTOM.
n!

et
O6o3nauenne: G, = ————
miin—m)!

Iopsiaok BbINOJIHEeHUsI PadOThI:
1. Omnpenenure BuA BEIOOPKH O€3 MOBTOPEHHSL.
2. Bribepere COOTBETCTBYIOLLYIO (DOPMYITY AJIS BHIYMCICHHS BO3MOXKHBIX KOMOWHAIHIA.
3. IlpowusBenute BBIYUCICHHS, HCIIOJB3YsI HOHATHE (aKTOpHaa.

Xoa padoTsI:

1. KomoBeiii 3aMOK OTKPBIBACTCS IOCJCIOBATEIBHBIM HAa0OPOM 4YeTHIPEX pasHbIX HUPP. TpebdyeTcs: ompeneauTsh
YHCII0 BO3MOXHBIX KOJIOB, KOTOPBIC MOXKHO MOJ00pATh ISt 3TOTO 3aMKa.

Pemenne.

1.Bo3moxubix nugp Beero aecsrs(1,2,3,4,5,6,7,8,9,0). Kaxnast HaOpaHHass KOMOMHAIS KOJa OTJIMYACTCS OT APYron
KOMOWHAIHA XOTS OBl OJTHOM uudpoii(1,4,5,7 #2,4,5,7),m100 MOPSAKOM Habopa OJIMHAKOBBIX
mudp(1,4,5,7#4,5,7,1),i03TOMy U1 MOACYETAa YHCIA BO3MOXKHBIX KOMOWHAIMH KOJOB HCHONB3yeM (opMyIy dYmcia
pa3MeleHH.

2.®@opmyia pa3MeNIeHu UMeeT Bnﬂ:ﬂnm = B namem ciyuae 1t = 4,m =10,

(m—m)!
. 10! 10! 10-9-8-7-65432-1 _
3. IIpousBoauM pacuér :}liﬂI = - == =10-9-8 -7 = 5040
(10-4)! 6! 654321
2. CKOJIBKO CyYHIECTBYET CIIOCOOOB BBIOOpA TPEX UETOBEK U3 AECATH?

Pemenue.
1. B maHHOM ciydae Tpu BBEIOOpPE ISl HAC BaXKEH TOJBKO COCTaB TI0 TPH YeJIOBEKA, IOPSAIOK BHIOOpA pOJIM HE WTPAET,

IMMO2TOMY B OTJIMYHME OT IIEPBOI0 MpUMEPa YHUCIIO CHOCO6OB moacCHYUTacM I10 q)OpMy.HC COYETaHHUH.
n!

2. ®opmyna couetannii umeer Buy:Cl = B Hamem cinyyae n=10, m=3.

mlln—mil’
i 1! 78510
- === =120.
3N1e-3x 37 3217
3.CKOJBKO pa3IMYHBIX YETHIPEX3HAYHBIX YHCEN MOXHO COCTaBUTH U3 nn¢pl,2,3.4 9 nnudpsl He moBTOPSIOTCS)?
Pemenune.

3 . TIpomssomum pacuér:Cly =
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1.ITo ycrmoBUIO MaHO MHOXKECTBO W3 YETHIPEX JJIEMEHTOB, KOTOPBIE TPEOYeTCsl pACIOJIOKHUTHh B
OTIpeIeIEHHOM TOPSIKe. 3HAUUT, TpeOyeTcs HaWTH KOJMYECTBO IMIEPECTAHOBOK MX YETHIPEX PIIEMEHTOB.

2.dopMyna nepecTaHOBOK U3 I —31eMenToB umeet Bu: by, = 1! B namewm ciyuae n =4.
3.Ipousseném pacuér: Py =4l=4- 3 -2 - 1=24.

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHAs padboTa.
Kpurtepnn onenku:
3a npaBWIBHBIN OTBET HA BOIPOCHI MJIM BEPHOE PELICHUE 3a]a4i BHICTABIISIETCS MOJIOKUTENbHAsI OlleHKa — 1 Gasu.

3a He MpaBWJIBHBIA OTBET HA BOIPOCHI MM HEBEPHOE pEIICHHE 3a[add BBICTABISICTCS OTpHUIlaTeNbHas oneHka — 0
0aJIoB.

KauecTBeHHast OLIEHKA HHIMBUAYATbHBIX
[poteHT pe3yabTaTHBHOCTH .
00pa30BaTeNbHBIX TOCTHKCHUI
(TIpaBMIIBHBIX OTBETOB) ~
Oay (OTMETKa) BepOaNbHBINA aHAJIOT
90 +~ 100 5 OTIMIHO
80 + 89 4 XOPOIIIO
60 +79 3 YIOBJICTBOPHTEIHHO
MeHee 60 2 HE YIOBJICTBOPHTEIIHHO

Pazaen 3. DneMeHTBI TeOPUH BEPOSATHOCTEl M MaTeMaTHYeCKOM CTATHCTHKH
Tema3.1 DneMeHTHI TEOPUM BEPOSTHOCTEH U MAaTeMAaTH4YeCKOIl CTATUCTUKHU

IIpakTuyeckoe 3ansaTue Ne 16

Penrenue 3a7a4 Ha BbIYHCJIEHHE BEPOSITHOCTH € HCMOJIb30BAHIEM )JI€MEHTOB KOMOMHATOPUKH
Heap padorpl: HayanThCcs HAXOAUTH BEPOSITHOCTH COOBITHI, HCIIONB3YST (POPMYIIBI KOMOMHATOPHKH.
Boinosnus padoty, Bel Oyaere:
yMeThb:
V5 pemath 3a/1a4i Ha BEIYUCIICHHE BEPOSITHOCTH C UCIIOJIb30BAHUEM DJIEMEHTOB KOMOWHATOPUKY;
Yo 01.08 peann3oBbIBaTh COCTABICHHBIN IUIAH;
VYo 03.02 npuMeHsATh COBPEMEHHYIO HaAy4HYIO IPO(PECCHOHATBHYIO TEPMUHOJIOTHIO;
VYo 04.01 oprann3oBsIBaTh paboOTy KOJJIEKTHBA U KOMAH/IbI,
VYo 05.01 rpaMOTHO M3TaraTh CBOH MBICIH U 0(OPMIIATH TOKYMEHTEHI 110 MPO(ECCHOHATHHOH TeMaTHKE Ha
TOCYTapCTBEHHOM SI3BIKE;
Yo 08.01 wucmoms3oBath (PHU3KYIBTYPHO-03AOPOBUTEIBHYIO IESTEIBHOCT JUIA YKPEIUICHUS 300POBbS, HTOCTHKCHHS
JKU3HEHHBIX U MTPO(PECCHOHATBHBIX IIeTeH;

MarepuanbHoe obecnedenune: HIUBUAYya bHBIE 3aJJaHMsI, KOHCIIEKTHI JIEKIIUH.

3ananue:

1. ToroBsich K JOKJIaay, CTYACHT BBIUCAT W3 KHUI'M LUTATy, HO, 3a0bIB HOMEp CTPaHHMIbl, HA KOTOPOil OHa
HaXOJIMJIach, HAaMCaJl HOMEp Haynady. KakoBa BepOSATHOCTH TOTO, YTO CTYJEHT 3amlHcal HYXXHBIH HOMeEp, eCli OH
TMIOMHUT, YTO HOMEP BBIPAXXAaeTCs IBY3HAYHBIM YUCIIOM?

2. B smuke 15 pmeranei, cpenu koropwix 10 okpamrensl. COopuk Haypauy BbiOpan 3 peramu. Kaxosa
BEPOSITHOCTB TOTO, YTO BHIOPAHHBIE JIETAIM OKA3aIHMCh OKPAIICHHBIMU?

3. Nmeetcs 8 kaprouyek. OynHa CTOpOHA KaXIOH M3 HUX 4YWCTas, a Ha Apyro Hammcanel Oykswl :K,J1,P,JI,
A,H,3,I1. KapTrouku K1agyT Ha CTOJ YUCTOM CTOPOHON BBEPX, IEPEMEILINBAIOT, a 3aTEM [OCIEI0BATENBHO OJIHY 32 JPYTroH
nepeBopaunBaroT. KakoBa BEpOSTHOCTH TOrO, INpH IOCIEAOBATEIFHOM MOSBIEHHMH OYKB OyJIeT cOCTaBleH CIIOBO
MMPA3/THUK?

KpaTlme TEOPETHYECCKHUEC CBCACHUSA:

BepostHOCTRIO CcOOBITHS A Ha3bIBAETCS OTHOIICHHE YHCIIAa M cilydaeB, OJIarONPUSATCTBYIOMINX €0 IMOSBICHUIO, K
00111eMy YHCITy BCEX HECOBMECTHBIX PaBHOBO3MOXKHBIX M 00pa3yrOIINX MOJHYIO TPYIIY COOBITHA. Takoe ompeereHue
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BEPOSTHOCTH HA3BIBAIOT KJIACCHYECKUM. BeposSTHOCTH cOObITHS 0003HadaeTcss P(A) u BBIUUCISAETCS 110 HOpMYIIE:
m

P(A) =—
n

BeposTHOCTh MOSIBIICHHS COOBITHS 3aKIIIOYCHA B Mpeeiax

or0mgol: 0<PA)<1

Ilopsaok BbINOJTHEHUs Pa0OThI:

Omnpenenure codbITHE A, BEpOSATHOCTH KOTOPOTO HY)KHO BBIYHCIIHTH.
[Ipocuwuraiite obree yrcno(N) BO3ZMOMKHBIX HCXOJIOB.
[Ipocuwnraiite Ynciio UcxomoB(M), OIATONPHUATCTBYIOUINX HACTYIUICHHIO COOBITHS A.

o . m
Hcrnone3yiTe GOpMyITy IUis BEIYUCIEHHS BEPOATHOCTH OMNpeaeaéHHoro coobirus. P(A) = —.
n

A

Xox pa6orsr: 1.Habupast Homep TenedoHa, aboHeHT 3a0bu1 nocsienue 3 udpbl 1 Habpas UX HayAady, HOMHS . YTO OHH
pasnuuHbl. Halinure BeposTHOCTB TOTO, YTO HAOpaHbI HYXKHbIE IU(PBHI.
Pemenue.

1. CoObiTne A-«HOMEp HaOpaH BEPHOY.

2. Yucno n-oOuiee YMCIO MCXOAOB MCHBITAaHHMS MOJIYYUM, BOCIOJIB30BABLIMCH (popMynaMu KOMOHMHATOPUKH.
Bcero mmeercs 10 mugp, T.e.. 9ucimo 31eMeHTOB paBHO 10; B KaxIoe COSAWHEHHWE BXOOUT MO 3 IHOPHI; MOPSIAOK
1 p(3JIEMEHTOB) CYIIECTBEHEH NP HAOOpe HOMEpA, 3HAYUT, HY)KHO HAWTH 4ncio pasmemenuii u3 10 sanemeHnToB 1o 3

3 10! _718:910 _
mo ¢opmyneAds, = (10—_3)!—7—720. HUrax, n=720
3. Uwmcno m=1, T.K. TOJBKO OJMH HAOOp U3 TPEX LU(P ABIAESTCS HYKHBIM.
4. P(A)="=—

2 .13 ypHBI, B KOTOpO# HaxoaaTcs 12 Oenbix u § 4€pHBIX MapoB, BEIHUMAIOT Haymady /Ba mapa. KakoBa BeposSTHOCTB
TOTO, YTO 00a Iapa OKaxyTcs YEPHBIMH?
Pemenne.

1. CoObitre A-«00a mapa OKaXyTcsl YEPHBIMM.

2. Yucno n-obmiee YMCIO MCXOAOB MCHBITAHHMA MOJTYYHUM, BOCIOJIB30BABIINCH (pOpMynaMu KOMOHMHATOPHKH.

O6mee 4YHCIO BO3MOXKHEIX CIydaeB N paBHO wucIOy coueTanmit u3 20 smementoB ( 12+8) mo mBa: n=C3, =
20! 20! _20-19-18!
== =190.
21(20-2)! 218! 1-2-18!
3. Ywucino caydyaeB M, OiaronpHsTCTBYIONMX COOBITHIO A,  paBHO YHCIy coueTaHuii u3 8 snemeHTOB ( 8

n=C2o_ 8 _ 8 _B76_
YepHBIX IIapoB ) 1o aBa: N= C§ = TR
4, P(A) =2=2 %0147
n 190

2.Ha matu xapToukax pa3pe3Hoi a30yku Hamucanbl OykBol A,3,K,0,M. Kaproukn mepeMenInBaroTcs U Hayraz
packianpiBatoTcs B psi. KakoBa BeposaTHocTh TOro. Uro nomayuyurcs cioso 3AMOK ?
Pemenne.

1. CobsiTue A-«momyuauntcs cioBo 3AMOKY.

2. Ywucno Nn-o0lmee YMCIO MCXOO0B HCHBITAHUS MOJIYYHM, BOCIOJb30BABIINCH (HOPMyTaMH KOMOMHATOPHKH.
OOlmiee 4MCIO BO3MOXHBIX CJIydyaeB N paBHO YHUCIY IEPECTaHOBOK M3 5 aneMeHTOB (OykB): N=P; = 5!=54-3 -2 -
1=120.

3. Ywucro caydaeB M, GIaronpusTCTBYIOLIMX COOBITHIO A, paBHO 1, T.K. TpeOyeTcsi COCTaBUTh CJIOBO C OyKBaMH,

paccTaBIEeHHBIMH B OIIPEACIEHHOM MOpPsAKe. A 3TH OYKBBI Pa3NIUYHBI.

1
4. P(A) ===

®opma npeacTaBIeHHA pe3yJibTaTa: BBIIOJHEHHAsA paboTa.

Kpurtepnn onenkn:

Kaxxoe npaBmiIibHO BBITTOTHEHHOE ACHCTBUE -1 Gart

KauecTBeHHas oleHKa MHANBUYAIbHBIX
00pa30BaTEeIBHBIX JOCTIDKCHHHA

IIporneHT pe3yIbTaTUBHOCTH

(TpaBHJTLHEIX OTBCTOR) Oan (oTMETKa) BepOaIbHBIN aHAIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOILIO
70-79 3 YAOBJIETBOPUTEIBHO
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menee 70 2 HE YAOBJIETBOPUTEIILHO

Pa3gen 3. DjieMeHTHI TEOPUHU BePOSTHOCTEH U MaTeMaTH4YeCKOii CTATHCTHKH
Tema 3.1 Jy1eMeHTHI TEOPUH BEPOSITHOCTEH M MAaTEeMATHYECKOH CTATHCTHKHU

IIpakTuyeckoe 3anaTueNe 17

Boi6opka. Huc/10BbIe XapaKTepUCTUKH BbIOOPKHU. I'eHepaabHasi COBOKYNHOCTH H BHIOOPOYHAS COBOKYIMHOCTb.
Omnpenenenne CTAaTUCTHYECKUX pacnpeneeHuil

Hean padoTel: PaccMoTpeTh OTIETBHBIE IPUMEPHI, XapaKTEPHBIE AJISI BBIOOPOYHOTO METO/A.
Beinoinus padory, Bel Oynere:

yMeThb:
VY5 pewaTh 331241 Ha BHIYMCICHUE BEPOSITHOCTH C UCIIOJIb30BAHUEM 3JIEMEHTOB KOMOMHATOPHUKH;

Yo 01.08 peanu3oBbIBaTh COCTABICHHBIN TIaH;

VYo 03.02 npuMeHsATh COBPEMCHHYIO HAyYHYIO PO(PECCHOHATBHYIO TCPMUHOJIOTHIO;

Yo 04.01 opranu3oBsIBaTh pabOTY KOJJIEKTUBA U KOMAH/IbI;

VYo 05.01 rpaMOTHO M3NnaraTh CBOU MBICIH M 0pOPMIITH JOKYMEHTHI 110 MPOPECCHOHAIBHON TeMaTHKe Ha
rOCYJapCTBEHHOM SI3BIKE;

Yo 08.01 wucnonb3oBath (GU3KYIBTYPHO-03I0POBUTEIBHYIO JEATEIBHOCTh Sl YKPEIUICHHUS 370POBbS, JIOCTHIKCHHUS
JKM3HEHHBIX U MPO(ECCHOHATBHBIX LIENeH;

MarepuajbHoe o0ecnieyeHue: VIHIMBUyabHbIE 3a/1aHUS], KOHCIIEKTHI JIEKIIUM.

3ananue:
1. [TocTpoUTh MOJUTOHBI YACTOT M OTHOCUTENBHBIX YACTOT MO pactupeesieHUIO BEIOOPKH:

x | 2 | 4 | 7 | 8 | 9 | 12

ni|pf|2pz|pz|p§|pa|3p3

2. TTocTpoiiTe rTUCTOrPaAMMBbI YaCTOT M OTHOCHTENIBHBIX YaCTOT II0 PACIIPECICHUIO BRIOOPKH:

No Wurepsan, CyMMa 4acToT
WHTEepBaja Xi — Xiq BapUaHT I/In}_ITepBana,
1
1 8-5 Ps
2 5-7 20,
3 7-9 3ps
2
4 9-11 )
2
> 11-13 2p;
2
6 13-15 3p;
7 15-17 P1+D,

3. Jlg reHepaIbHON COBOKYITHOCTH, 3aJJaHHOW pacripezielIeHueM:

HaiinuTe renepaibHyI0 CpEIHION, TEHEPATIbHYIO JUCIEPCHUIO0, FEHEPATbHOE CTAaHAAPTHOE OTKIOHEHHUE, MOy, MEJUaHy U
pa3max.
4. V3 reHepanbHON COBOKYITHOCTH ClieJlaHa BHIOOPKa, 3a1aHHas pacrpeaeIeHueM:
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x| 2 | 4 | 6 | 8 | 10 | 12 | 14

ni| P2 |2P2| P1 | pf | Ps | 2ps |P2+P3

Haiit BEIOOpOUYHYIO CpeHIO0 BEIOOPOYHBIE TUCTIEPCHIO U CTAHAAPTHOE OTKIIOHEeHHe. OOpaTuTe BHUMAaHHE: Py = YHCIY
Oyke B Bamewm nmenw; p,= uncity Oyks B Barmeit ¢pammumim; p; = unciry OykB B iMeHH Barero otiia.

Kparkue Teoperuueckue cBeJleHUsl B IIOJHOM 00BbEME NMEIOTCS B JICKIHH.

ITopsiok BHINOJTHEHHS PA0OTHI:

1 IIpounTaB yciaoBue NpeI0KEHHOM 3a/1a4H , IO KOHCIIEKTY JICKI[MU HalUTe COOTBETCTBYIOIINE (DOPMYJIBL.
2.IIpuMeHuTe JEKIMOHHBIM TEOpPEeTUUECKUI MaTepual JUId pelleHnus KakKAoH 3alauH.

3 B cny4ae HEOOXOMMOCTH TPEJICTAaBUTh T€OMETPHUECKYIO HHTEPIIPETALNIO YHCIOBBIX XapaKTEPHUCTHUK. BEIOOPKH.
Xoa pa6orsr: 1. 3aaHo pacnipeseneHre 4acToT BHIOOPKU:

2
nn| 3 ]10]| 7] 5

CocraBuTh pacnpesienieHle OTHOCUTEIBHBIX YaCTOT.
OmnpenenumM cHavyaga 00beM BEIOOPKH:
n=3+10+7+5 = 25.

Haiinem oTHOCUTENIbHBIE 4aCTOTHI IO popmyne W; = —+:

w, :1:0,12; w, :E:O,4O;W3 :l:0,28;w4 :3:0,20.
25 25 25 25
CrenoBaTeNbHO,
x | 2 | 6 | 12 | 15

w, | 012 | 040 | 0,28 | 0,20
Konrpons: 0,12 + 0,40+ 0,28+ 0,20 =1.
2.. Ilo pe3ynpraTam mpuMepa | HOCTPOHUTB IIOTUTOHBI YACTOT i OTHOCHTENBHBIX YaCTOT.
Pemenne. OT0Opa3uB Ha MIIOCKOCTH TOYKH C KOOPIMHATAMU (Xi N, ) ¥ COenMHMB MX OTPE3KAMH, TIONYIHM MOTHIOH

qacToT:

N

10 »

2 6 12 15 Xi
AHaOrM4HO MOCTPOUM IOJIMIOH IO TOYKaM (Xi ,Wi) :

Wi

0,40 P

0,28

0,20

3.IlocTpoiipe prEForpagiMy 0 CIEIyIOIIEMY CTATHCTHYECKOMY PacTipeIeIeHHIO:

WuTtepBan CyMMa 4acToT
L AJINHOHN 4 BapHaHT
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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

Pemenne. [Ipexnae Bcero, onpenennm 00beM BEIOOPKH:
n=4+6+16+36+24+10+4 = 100.
Io u3BeCTHBIM CyMMaM 4acTOT BAPHAHT PaCCYUTAEM IUIOTHOCTh YaCTOTHI IT0 HHTEPBAJIaM:

IIm0THOCTEH YacTOTHI IIm0THOCTE YacTOTHI
Ne n Ne n
UHTEpBaa F‘ UHTEpBaNa F‘
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3num MoxydeHHBINH pe3ybTar:

N
h 1

P N W b~ oo N
}
T

| —1 .

5 10 15 20 25 30 35 40 X

4. HaiimuTte cTaTUCTUYECKHE OIICHKU I'eHEePaTbHOM COBOKYIMHOCTH, 33JTAaHHOM CJIEAYIONINM BapUAIMOHHBIM PSIOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacroTa N; ‘ 8 ‘

©
[EY
o
w

Pemenne. Onpenesnmm 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.
Haiinem renepanbHyo CpeqHIOLO:
o 8:-2+9-4+10-5+3-6
X, = =
30
J11s1 BEIYMCIIEHUS! TeHepANIbHOM JUCTIEPCHU HCIIONB3YeM (QOPMYITy D, =X’ - (gr )2. OnpenenyM CpeJHIOK KBaJpaTOB:
—5 8:22+9.42+10-52+3-6°
X2 =
30

4-

=178"

Takum o6pazom, D =17,8—4% =18.
['eHepanbHOE CTaHAAPTHOE OTKIOHEHHE: o = ,[D,. =18 =1,34.

OOBIYHO MOTYYCHHBIX PE3yIbTATOB JOCTATOYHO JUIS MPAKTUIECKUX 3aa9. OTHAKO MOYKHO MOIYYHUTH JTOTIOTHUTEIIHHBIE
XapaKTepUCTHKH ISl O0Jiee TOHKOH OIEHKH reHepalbHON cOBOKyITHOCTH. [IpruBeneM ux:
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Moga MO : HauGonbmias yacrtora
Mo =10-

Menunana Me . BapI/IaIII/IOHHHﬁ pAa ACIUTCS ITON0JIaM B TOUKE

Me=45.
Pa3zmax Bapnanuuu R: B mpumepe
Xmax = 6, Xmin =21
MI03TOMY
R=6-2=4.
5. U3 reHepanbHOM COBOKYITHOCTU M3BJICYCHA BRIOOPKA
xio | 1 | 2 | 3 | 4 | 5

Haiinure craTucTHUECKHE XapaKTEPUCTHKH BEIOOPKH.
Pemenne. OnpeneniM 00beM BEIOOPKH:
n=92+94+103+105+106 =500 .

BribopouHast cpemHss:
R, - 921+94-2+103-3+105.4+106-5
B 500

OmnpeeuM CPeHIOI0 KBapaToB:
<7 92-1%+94-2% +103-3% +105- 4% +106-5°

X2 =11,45.
500

Bei6opounas aucnepcusi:

D = X2 —(X, ) =11,45-182% ~814.

BH60p0‘IHOC CTaHAaPTHOC OTKJIOHCHUEC:

oy =+/814 = 285.

®opma npeacTaBiIeHNs pe3yJbTaTa: BBIIIOJIHEHHAS paboTa.

Kpurepuu ouenku:
Kaxxmoe npaBriibHO BBITTOITHEHHOE JeHicTBHUE -1 Gamt

IIpoueHT pe3ynbTaTUBHOCTH
(IpaBHIIBHBIX OTBETOB)

KauecTtBeHnnas OLCHKA NHANBUAYAJIbHBIX
O6paSOBaTCJ'IBHBIX ,I[OCTI/I)KeHI/Iﬁ

Oam (oTMeTKa)

BepOaNbHBIN aHAJIOT

90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIO
70-79 3 YIOBJIETBOPUTEIHHO
MmeHee 70 2 HE yJOBJIETBOPUTEIBHO

Tema 4.1. MaTpuubl ¥ onpeeJuTe Tu

IIpakTuyeckoe 3anaTue Nel8

HeiicTBusi ¢ MAaTpHIaMu
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ean pa6oThl: HaydanuThes BRIMOTHATH NEHCTBUS HAJ MATPUIIAMH.
BoinosHuB padoty, Bbl Oynere:

yMeThb:

Y4 mpou3BOIUTH OTIEpaly HAJl MATPHUIIAMH U OTIPEICITUTEIIIMIE;

VYo 08.01 ncnonp30BaTh PU3KYIHTYPHO-03T0POBUTEIHHYIO ACATEIFHOCTD ISl YKPEIUICHHUS 3M0POBBS, JOCTIDKEHIS
JKM3HEHHBIX U PO(ECCHOHATBHBIX LIeNIeH;

MaTepMa.m,Hoe o0ecmneueHne: WHAWBUAYAJIbHBIC 3aJaHUs, y‘{e6HI/IKI/I, KOHCIEKTHI JSKLIHI.

3aganne:

1. Haiitu matpuny C = A% + 3AB, tne A = (_12 _31); B = (i _31)

-2 1
2. BbIsCHHUTH, sBIsACTCS MaTpuua A1 = ( _g) oOpaTtHO# kK MaTpure A = @ 2)
3

s
3
Kparkue TeopeTrnyeckue cBeJeHus:
Marpuiieii Ha3bpIBacTCs MPSMOYTOJIbHAS TaOMUIIA Yrcell. MaTpuIiia 3aliChIBACTCS B BUJIC:
a;; Q.. Qqp
A=|ax Qaxp. axpy
am1 A 2. Ann
JlelicTBUS HaA MaTpULIAMMU:

1.Cnoxenue.

Onepauym CJIOKCHHUA BBOJAUTCS TOJILKO JJId MaTpull OJUHAKOBBIX Pa3sMEpPOB. HpI/I CJIOKCHHU MaTpull UX
COOTBCTCTBYIOIIHUEC 3JICMCHTBI CKJIAAbIBAIOTCA.

ay1 +byy agp + by ag, + by
A+B=C= anq +b21 a22+b22 a2n+b2n
am1 + bml Am2 + me Amn + bmn
2.YMHOXXEeHHE Ha YHCIIO.

[Ipu yMHOKEHUH MaTPHUIIBI HAa YHCIO KaXKIBIH €€ DIEMEHT YMHOXKAeTCsl Ha 3TO YUCIIO.
kajy  kagpp - kag,

kA = ka21 kazz kazn
ka,1 kan, ka,,
3.YMHOXE€HHE MaTpHIL.

Omnepanyist yMHOXXEHHsI MaTPHIL BBOAUTCS TOJIBKO JUIS CTydasi, KOT/Ia YUCIIO CTOJIONOB NEPBON MaTPHIIBI PABHO
YHCITy CTPOK BTOPOH.

YT0oOBI HAlTH BNIEMEHT MATPHULIBI, CTOSIIHH B i-TOH CTpOKe B K-TOM cTONOIE, HY)KHO BHIYHCIUTD CYMMY
NPOU3BEIACHHUHN JIEMEHTOB I-TOM CTPOKH IIEPBOM MaTPHILBI HA COOTBETCTBYIOIIME 3JIEMEHTHI K-Toro ctosbua BTOpOH.

[opsaok BbInoIHEHUs Pa0OThI:

1. 3amumwure 3amanue.

2. Onpenenure, Kakue ICHCTBHSA, W 110 KAKUM ITPaBHWJIaM HEOOXOANMO BBIIONHUTE. [IpounTaliTe KOHCIIEKT.
3. BemomnauTe nefictus. [IpoBepbTe MPaBUIBHOCTH BEIYUCICHH.

Xon padoTsl:
1.Haittn matpuny C = A? + 3AB, eciu

A= (_12 —31); Bz(i _31)

a) Haiinem A°, yMHOXasi MaTpuily camy Ha ce0s

AZ_(—Z 3)_(—2 3)_(7 —9)
\1 -1/ \1 -1/ \-3 4
0) Haiinem matpuily 34, yMHOXHB BCE 9JIEMEHTBI MATPHLBI 4 Ha 3.
_aof—2 3\_(-6 9
3A_3(1 —1)_(3 —3)

B) Haiinem npoussenenne 3AB
wme=(3 %) 3)

(2 )



r) Haitnem matpuiry C, ckitafpiBasi COOTBETCTBYIOIINE SIIEMEHTHI

c=(5 D+ =00 %)
2. Haiinem npomssenenne A- A~ u A7 - A:

war= (T Y= 9=s

3

wa=(7 HE D=6 Y-

B cooTBeTcTBUM C OINIPEACIICHUEM JaHHBIC MATPHUILIBI ABJISIOTCA B33HM006paTHI>IMI/I.

®opMa npeaocTaBieHUs Pe3yJIbTATa: BBHIIIOJHEHHAs PaboTa.

Kpurepuu ouenku:
Kaxxmoe npaBriibHO BBHITIOTHEHHOE AeHicTBHE -1 Gamn

KauecTBeHHas OlleHKa HHANBUAYaIbHBIX
1 —— 00pa30BaTEIbHBIX JOCTHKEHUH
(IpaBUNIBHBIX OTBETOB) .

6ast (0TMETKa) BepOabHBIN aHAIOT

90 - 100 5 OTJINYHO

80 - 89 4 XOPOIIO
70-79 3 YIOBJIECTBOPUTEIHHO

Meree 70 2 HE yJIOBJIETBOPHUTEIIEHO

Tema 4.1. MaTpuusl ¥ onpeaeJuTeIn

IIpakTuyeckoe 3anaTue Nel9

Brerunciienue onpenesuresieil BTOPOro U Tperbero NopsiAkoB
ean padoThl: HAYINTHCS BHIYUCIATD ONPEACIUTEIN BTOPOTO U TPETHETO TOPSAKOB.
Boinosnus padory, Bbl Oynere:
yMeThb:
Y4 npon3BoUTh ONIepaliy HaJl MAaTPULIAMH U OTIPEACITHTEISIMHY;
VYo 08.01 ucrnonb30BaTh PU3KYIHTYPHO-03A0POBUTEIBHYIO ACATSILHOCTD ISl YKPEIUICHHUS 3M0POBBS, TOCTHIKEHHS
JKU3HEHHBIX U ITPOGeCCHOHATIBHBIX IIeTIeil;

MarepuaibHoe obecnedenne: NHANBUIYAIbHbBIE 3aJaHNUS, YYCOHUKH, KOHCIIEKTHI JEKIINH.

3ananue:
Brpruuciuts onpenenurenu:

3 3 3 -5 10 -2 1
1) |2 ; 21 1 2 3)|-15 5 -2
2 -1 7 3 -2 -1

KpaTkue TeopeTudeckue CBeeHHU:
OnpenenuTeneM KBaApaTHOH MaTPUIEI BTOPOTO TOPSAKA(ONpeIeUTEIeM BTOPOTO MOPAIKA) HA3BIBACTCS YNCIIO, PABHOE
PA3HOCTH TIPOM3BEICHNH SJIEMEHTOB TIABHOM JUArOHAIIM U 3IEMEHTOB MOOOYHOMN IUATOHATIL.
a by
a, b,
OnpenenuTeneM KBaJpaTHOM MATPULLI TPETHETO MOPSAKA(ONpPeeIUTENEM TPETHEro NOPAIKA) HA3LIBACTCSA YMCII0, PABHOE
a;; Q2 Q3
az1 Q2 Q23| = a10Q2033 + Q12023031 + Ap1A32013 — Q3022031 — Q12021033 — Ap3032011
az; dzz 0Aszz

=a; b, —a; b

HOpflI[OK BbBINNOJTHCHUSA paﬁOTLI:

1 3Banwummwre OIIPEAC/IUTECIIb, ONPEACITUTE KaKOI'0 OH IMOpAAKa.
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2 Hcnonb3ysi COOTBETCTBYIOIEE ONPECICHHEe, BHIYUCIUTE 3HAYCHUE ONIPEACTUTENS.

Xon padorsi:
BpruucnuTe onpeaenuTenu:

1) |§ _64|=2-6—3-(—4)=12+12=24

5 -2 1
2) I3 1 —4|=51-(-3)+(-2)(-4)-6+3:0-1—
6 0 -3

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

=48-39=9
4 0 5
3) -6 2 —7|=4-2-240-(=7)-1+(=6)-(=3) -5~
1 -3 2

—5:2:1—=(=6):0-2—(=3):(=7) =16 +0+90 — 10 — 0 — 84 = 12

®opma npeacTaBIeHHs pe3yJbTaTa: BBIIOJHEHHAsA padboTa.

Kpurtepnu ouenku:
Kaxxnoe nmpaBuiIbHO BBINOJHEHHOE JeiicTBHE -1 Gaut

KavecTBeHHas OlleHKA HHIUBUIYaTIbHBIX
TIDOICHT PesyIIHTATHEROCTH 00pa30BaTEIbHBIX JOCTHKEHUM
(IpaBMIIEHBIX OTBETOB) N

Oay1 (oTMeTKa) BepOaNbHBINA aHAIOT

90 - 100 5 OTIMYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPHUTEIIHHO

Meree 70 2 HE yJJOBJIETBOPUTEIHHO

Tema 4.2. PemieHne cucTeM JIMHEHHBIX aJIredpanvyecKux ypaBHeHHIA.

[pakrnyeckoe 3ansTue Ne 20

Penrenue cucrem JquHelHbIX ypaBHeHMii MmeTonom Kpamepa
Leab padoThl: HAYYUTHCS pelaTh CUCTEMbI JIMHEIHBIX YpaBHEeHU, ucnonb3ys hopmyiisl Kpamepa.
Boinosnus padoty, Bel Oyaere:
yMeThb:
V7 pemiaTb CUCTEMBI IMHEHHBIX YPaBHEHUN pa3IMYHBIME METOJAMU;

Vo 08.01 ucnonp3oBaTh (1)I/I3KyJ'H>TypHO-03H0pOBI/ITeHLHyIO ACATCIBbHOCTD JId YKPCIIJICHUA 300POBbs, JOCTUKCHUSA
JKU3HCHHBIX U HpO(i)CCCI/IOHEU'ILHLIX Heﬂeﬁ;

MarepuajbHoe o0ecniedeHue:
WunuBuayansHble 3a1aHust , y4eOHUKH, KOHCIICKTHI JICKIUH.

3ananue:
Pemuts cucTeMbl IMHEWHBIX YpaBHEHHI:
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3X+3y-5z2=-2
2) <X+y+2z=3
2X—y+72=27

3x-5y=11
2x+3y =20

KpaTkue TeopeTHYecKHe CBeJIeHUs:

a1%; + apx; = by

az1% + Az Xy = by

COCTaBUM ONpeaeIUTENb U3 KOI(Q(UIUEHTOB IPH HEU3BECTHBIX. JTOT ONpPEIeIUTEb HA3BIBACTCS OMPEAeTUTENEM

HyCTL JlaHa CUCTEMa IBYX JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMs1 HCU3BECTHBIMU: {

a1 Qg2
CUCTEMBL:. A=
A1 Az
CocTaBuM OTIPENENUTEN KaXI0U Heu3BecTHOU. Onpenenurens Ay monyuaercs us onpeaenurens & myrem 3aMeHbl
by a
MEePBOro cToI0Ia KOA(PPHUIUEHTOB CTOJIOLOM U3 CBOOOAHBIX WICHOB. A= bl alz |
2 a2

Onpenenutens A, moxydaeTcs U3 ompeaenures & myTeM 3aMeHBI BTOPOro cTonbna kodpQUIHeHTOB CTOIO0OM U3
CBOOOIHBIX YIEHOB.
a;; by

A=
az b,

ajyx; + a;px; + a;zx3 = by
[ycTs maHa cucTeMa Tpex JHHEHHBIX YPaBHEHHH ¢ TPEMS HEM3BECTHBIMHE: {01 X, + Ay Xy + Ax3X3 = by
az X1 + Az X + azzxz = by
CocraBuM onpeenuTes b U3 KOAPPUIHUEHTOB MPU HEU3BECTHBIX. DTOT OIMPEACIUTENh HA3bIBACTCS OMPEICITUTEIEM
a1 Gz 43
cucTeMbl:. A= |d21 Qz2 A3
a3 43z asz
CoCTaBUM ONpPENENUTENI Kk 10 Hen3BecTHOH. Onpenenurens A; moaydaeTcs u3 onpeaenurens & myTemM 3aMeHbl
MEePBOTO CTOJI01A KOI(D(DHUIIEHTOB CTOJIOIOM U3 CBOOOIHBIX UJICHOB.
by a;; a3
A= |by az  az|
bs as; ass
Onpenenutens A, N0Jy4aeTcs U3 ONpeaeNuTes &4 myTeM 3aMeHbl BTOPOTo CTOJI0NA KO3 (UIIMEHTOB CTONGLOM U3
CBOOOHBIX YJICHOB.

a;p b ap
Ay=|az by a3
az; bz ass
Onpenenutens A 1moydaeTcs U3 onpeaenuTens & myTeM 3aMeHbI TPETLEro cTonbna ko3 GUIUEHTOB CTOIOOM U3
CBOOOJIHBIX YJICHOB.
a1 Az by
As=|ay ay b
az az; bz
UYroOBI BEIYUCITUTH 3HAYCHUST HEM3BECTHBIX, BOCIIONB3yeMcs popmynamu Kpamepa:  x; =—; x, ==, x3 = "

IMopsinok BLINOJIHEHHUS PAdOThI:

1. 3anmummnTe cUCTEMY ypaBHEHHH.

2.3anumuTe ¥ BHIYUCINTE OMPEACTUTENh CUCTEMBI.

3.BpIyuciuTe OnpeneauTeNn Kaxa0i HeM3BECTHOM.

4 HaiinuTe 3Ha4eHHUS HEU3BECTHBIX, UCTIONB3Ys hopMyiibl Kpamepa.

Xoa paboTsI:
PaccmoTpum npumep:
Pewuts cucreMy ypaBHEHMIA:
X1 + sz - 3x3 = 0,
2x1 — Xy + 4x3 = 5,
3x1 + Xy — x3 = 5
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1 2 -3
A= (2 -1 4 );
31 -1

1 2 -3
AA=12 -1 4|=10=%#0
31 -1
Brrunciaum OIMpCACIIUTEIIN Ka)KZ[Oﬁ nepeMeHHoﬁ:
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
A3=[2 -1 5/|=-54+0+30-0—-20—-5=0
Aq 20 Ay -10 3 1 AE
M=y T T i =y Ty = ha==g=0

Orser: (2;-1;0).
®dopma npeaCTaABIEHHS Pe3yIbTATa: BBIIOIHEHHAs paboTa.

Kpurepuu ouenku:
Kaxxmoe npaBmiibHO BBHITIOITHEHHOE ACHCTBHE -1 Gamt

KauecTBeHHas OLICHKA HHAUBUIYaTbHBIX
TIDOICHT PesyIIHTATHEROCTH 00pa30BaTENbHBIX JOCTHKCHUM
(IpaBMIIEHBIX OTBETOB) N

Oay1 (oTMeTKa) BepOaNbHBINA aHAIOT

90 - 100 5 OTJIMYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPHTEIHHO

Meree 70 2 HE YIOBJICTBOPHTEIIHHO

Tema 4.2. Penienne cucreM JHHeHHBIX ajJredpanyeckux ypaBHeHui.

[pakrnueckoe 3ansaTne Ne 21

Haxo:x1enue o0paTHOH MaTPUIIBI
Hexs padorsr: HayunTthest HAXOAUTH 0OPATHYIO MaTPHILY.
Bobinosinue pagory, Bol Oyaere:
yMeThb:
V7 pemiatb CUCTEMBI IMHEWHBIX YPABHEHUN Pa3INYHBIMU METOIAMU;

VYo 08.01 ucnons3oBath GU3KYIBTYPHO-03JOPOBUTEILHYIO AEATEIHHOCTD JJIsI YKPETIICHUS 37J0POBbBS, TOCTHKEHUS
KU3HEHHBIX U IPO(PECCHOHANBHBIX IEJIEH;

MarepuajbHoe o0ecneuenne: MHIuBUyaapHbIC 3aaHUs, YI€OHUKH, KOHCTIEKTHI JICKITHH.
3amanme:

Haiitn o6paTHyI0 MaTpumy K JaHHOI:

1-2 3 3 1 8
1)A=<O 4 —5); 2).A=<—1 0 4)
1-1 2 6 -3 9
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KpaTkue TeopeTnyeckue cBeJeHHsI:

Yro6b! HalTH HeM3BeCTHYIO MaTpuily X, HyxHO A1 - B
YToOBI BEIYUCIUTH 0OPATHYIO MATPHILY, HYKHO:

a) BBIYUCIIUTH OTpeaeanTeNnb MaTpullel A (AA # 0);

0) HaiiTn anreOpanydecKue JOTOIHEHUS ISl KaXKI0TO 3JIEMEHTa MaTPUIIBI A M COCTaBUTh M3 HUX COIO3HYIO
MaTpuiry A*.

A1g Agp - Apg
B) TPAaHCTIOHMPOBATh MAaTpHILy A* U3 anrebpandeckux gononnenuit AT = A1z Azz - Ara ;
Arp Azp o Ann
A1 Ay A
r) HaiiT 06paTHyI0 MaTpuLy: A~! = i A1z Azz A"Z
Arn Az o Ay

UroObl HANTH HEU3BECTHYIO MaTpHUILy X, HY’KHO YMHOXHTh 0OpPaTHYIO MaTpPHILy A pa Marpuny B,
COCTOSIIYIO U3 CBOOOIHBIX WJICHOB.

Ilopsinox BHINOJHEHHS PAGOTHI:

1. 3anuuTe cucTeMy JTUHEHHBIX YpaBHEHUI.
2. CocTaBbTe MaTpUYHOE YpaBHEHHUE.

3. Beraucnute o0paTHYIO MaTpUILy.

4. HaiinuTe 3Ha4eHNS HEU3BECTHBIX.

5. 3anuimTe OTBET.

Xona pa0oTsI:

[IycTs 3amana MaTpua:

2 3 1
A=<3 -2 —2)
8 1 5

Haiinem

A= 2 _3;, _l? :?|—2 -2 _3|3 —2|+|3 ‘2|:—104
S I g 51Tlg —1 :

Brrancnmm anrebpandeckne TOTONHEHHS:

R e R R

Ay = _32 _12 = -4

==l Sl=7

A = : j =13: A:3:—|§ _31 = 26; ,433:|‘ _32 =13,

CocTaBuM 00paTHYIO MaTPHILY:
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-1 1 . !
AT =—-—-31 2 7
13 260 -—13

(I)OpMa npeacraBjJceHUs pe3yJbTaTra: BbIIIOJIHCHHAA pa60Ta.

KpuTepuu onenku:

- «OTIMYHO» - yMeHHs1 C(OPMHUPOBAHBI, BCE 3aJaHMs BBINOJHEHBI MPaBUIbHO, 0e3 apudMeTHyecKux
omuboK, penieHrne 0hopMIIEHO aKKypaTHO, C HEOOXOTUMBIMI 0OOCHOBaHHUAMHU.

- «XO0poIIo» - HEKOTOpbIE YMEHHS C(hOPMHUPOBAHBI HEOCTATOYHO, BCE 3aaHMs BBIOIHEHBI, HEKOTOpPHIC
BHIBI 3aJaHUH BEITIOJIHEHHI ¢ omnOkamMu. be3ommoouno BeimoHeHo 80-89 % Bcex 3amaHuid.

- «Y IOBIETBOPHUTENBHO» - HEOOXOANMBIE YMCHHS B OCHOBHOM C(HOPMHPOBaAHBI, OONBIIMHCTBO 3aJaHUN
BBITIOJTHEHO, HEKOTOPHIC M3 BBITOJHEHHBIX 3aJaHU comepkaT ommOKku. besommbouHo BemomHeHO 70-79 % Beex
3aaHuH.

- «HeynoBneTBOpUTENBEHO» - TEOPETUUECKOE COZIEpKAHUE Kypca HE OCBOCHO, HEOOXOANMBIE YMEHUS HE
c(OpMHUPOBaHBI, BHINIOJHEHHBIE YueOHbIE 3aJaHus Cojepxkar rpyOble ommOku. besommbouHo BbimosHeHo meHee 70%
BCEX 3a/laHU.

Tema 4.2. Peienne cucreM JHHeHBIX aJredpanyeckux ypaBHeHHIi.

IpakTnyeckoe 3ansaTHe Ne 22

Pemnrenue cucrem JUHEHHBIX yPaBHEHMIT MeTOA0M 00paTHOI MaTPULbI
Iens paGoTsl: HayunuThscs peraTe CHCTEMBI JIMHEHHBIX YpaBHEHHI MATPHIHBIM CIIOCOOOM.
Boimosanus pagory, Bel Oyaere:
yMeThb:
V7 pemiaTtb cUCTEMBI TMHEUHBIX YPABHEHUN PA3IMYHBIMU METOAMU;
VYo 08.01 ucrnonb30BaTh GU3KYIBTYPHO-03A0POBUTEIBHYIO ACATCILHOCTD ISl YKPEIUICHUS 30POBBS, TOCTHKCHHS
KU3HEHHBIX U MPO(eCCHOHATBHBIX LEJIeH;

MarepuajibHoe o0ecniedenue: VHANBHyaTbHBIC 3aJaHAs, YICOHUKH, KOHCIICKTHI JICKIIUH.

3ananue:
Pewnth cructeMy JIMHEHHBIX YpaBHEHUIA:

le - 3.X'2 + 4X3 =11
2) x1+2x2—3x3=9

) {le - 3x2 = —7
_3x1 - 4x2 + x3 = _25

6x1 + ZXZ 12’

Kparkue Teopernyeckue cBejeHuUs:
IlycTb 3a1ana cuctemMa JTUHEHHBIX YpaBHEHUMN:
ay1x1 + Xz + 0+ i Xy = by
ar1Xq + Ay Xy + -+ Ay Xy = bz

A1X1 + QpaXy + o+ Ay X = by,

aip Qg Ay X1 by
CocrasuM MaTpuuHoe ypaBHeHne: AX = B,rme A = Q21 G2 dgpn |; X =(X2 );B=| Db,
am1 A2 Amn Xn bn

X=A"1'B

UT0oOBI BEIYMCIIUTE 00paTHYIO MaTPHILY, HYKHO:
a) BBIYUCIIATH OompeaeanTenb MaTpuisl A (AA # 0);
0) HaiiTh anreOpanyeckue JOTOJHEHHUS JJIs KaXKI0T0 DIIEMEHTa MaTPHUIII A;
B) TPAHCIIOHUPOBATh MATPUILY U3 alreOpandecKuX AOMOTHCHUH;
Air A A
r) HaifTn 06paTHYIO MaTpuIly: A~1 = Al—A A, Ay A
Aln AZn Amn
YT06bl HAWTH HEM3BECTHYIO MATPHUITy X, HY)KHO YMHOKUTH 06paTHYIo MaTpuiry A~! ma Mmatpumy B, cocrosmyio
13 CBOOOHBIX YJICHOB.
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IMopsok BHINOJHEHUA PadOTHI:

1. 3anumuTe cucTeMy JTUHEHHBIX YPaBHEHUH.
2. CocTaBbTe MaTPUIHOE YpaBHEHIE.

3. Beraucnure 00paTHYIO MaTpHILy.

4. HafinuTe 3HaYCHHST HEM3BECTHBIX.

5. 3anuimTe OTBET.

Xoa padoThli:
Pewnth cucreMy JTMHENHBIX YpaBHEHUM:

{le - 3XZ = —7
) 6X1 + ZXZ = 12
Haiinem

A= |§ —35| -

1_ _1(-5 -3
A = 19 (—3 2 )
PemuM ypaBHeHHe:

g1, _ _ 1 (=5
X=Aa"C=—~ (_3
Otgert: (2; 0).

Q=%

2x1 - 3XZ + 4X3 =11
2) { X1+ 2x, —3x3 =9
—3X1 - 4‘X2 + X3 = -25

e 3 1

A= g j —52 =2|:i _52|—3|; _52|+|g
BEIMHCIIM ATrebpatecKie IOTOTHEHI:

A11=|j _52|=—12; ,421=—|_31 E%)|=
As = |—32 —12| =4

e e e L b
Asz = ; —12|=7;

Aps = g :i|=13; Ay =

CocraBuM 00paTHYIO MaTpHILy:

(o v12) =5

—10 — 9 = —19 # 0 =o0paTHast MaTpHUIIa €CTb.

T

%= -104.

—16;

3 a3

L -12 -16 -4
-1 _
A =—77| 731 2 7
13 26 -—13
Pemmm matpudHOE ypaBHEHHE:
L -12 -16 -4 10 L —120 + 64 + 56 .
—p-lp—_ 1| _ _ —_ 1 _ _a_ -_1
X=A"C= orl =31 2 7 4 1=—1a 310-8-98 |=—1~
13 26 —13/ \-14 130 — 104 + 182

Orser: (0;4;-2).

CnenaeM mpoBepKy:
0+12—-2=10

{ 0—8+4=—4 .(sepHO)

0-4-10=-14

®opma npeacTaBIeHHA pe3yJibTaTa: BBIIOJHEHHAsA paboTa.

Kpurtepuu ouenku:
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Kaxxmoe npaBuIbHO BBITIOTHEHHOE TeHCTBHE -1 Gan

KauecTBeHHas OLleHKa HHANBHIYaIbHBIX
TIpOLCHT Pe3yTHTATHBHOCTH 00pa30BaTeIbHBIX JOCTHKEHUH
(IpaBUIIBHBIX OTBETOB) .

Oa (oTMeTKa) BepOaJIbHBIN aHAJIOT

90 - 100 5 OTJINYHO

80 - 89 4 XOPOIIO
70-79 3 YIOBJIECTBOPUTEIHHO

Meree 70 2 HE yIOBICTBOPUTEIHHO

Tema 4.2. Pemienne cucreM JIMHEHHBIX aJredpandyeckux ypaBHeHUid.

IIpakTuyeckoe 3ansiTue Ne 23

Pemenne cucrem JuHeliHbIX ypaBHeHuii MeroaoMm "aycca
esan padoThl: HAYINTHCS pEIIaTh CHCTEMBI JIMHEHHBIX YPaBHEHUIT METOIOM TTOCIIEIOBATEIHHOTO HCKITFOUCHHS
mepeMeHHBIX (MeToqoM [aycca).
Boinosnus padoty, Bol Oyaere:
yMeThb:
V7 pemiaTtb cUCTEMBI TMHEUHBIX YPAaBHEHUH PA3IMYHBIMU METONAMU;
VYo 08.01 ucrnonb30BaTh PU3KYIBTYPHO-03A0POBUTEIBHYIO ACATCILHOCTD ISl YKPEIUICHHUS 30POBBS, TOCTHIKCHHS
JKM3HEHHBIX U MPO(ECCUOHATIBHBIX LIeNeH;

MartepuajibHoe o0ecniedenue: VHANBUyaTbHEIC 3aJaHNs, YICOHUKH, KOHCIICKTHI JICKIINH.

3ananue:
PewnTh cucTeMbl IMHEHHBIX YpaBHEHUMN:

3%, —2X, =5%X; + X, =3 X, + X, —3X; +2X, =6
112X —3X, + X3 5%, =-3 5 | X —2X, —X,=—6

X, +2X, —4X, =-3 X, +X; +3X, =16

X, — X, —4X, +9Xx, =22 2%, —3X, +2X, =6

Kpatkue TeopeTnyeckue cBeieHuUs:

Merton I'aycca siBisieTcst OTHUM U3 HanOoJIee YHUBEPCAIBHBIX METOIOB PEIICHHS CHCTEM JIMHEHHBIX ypaBHEeHHH. OH
COCTOHT B ITOCJIEIOBATEIHHOM HCKIIFOUEHUH HEM3BECTHBIX.

IIporece pemenns o merony ['aycca coctout u3 AByX 3TanoB. Ha nepBom sTamne (mpsiMoii Xo1) cucteMa NPUBOIAUTCS K
cTyneHdaToMy Buay. Ha Bropom atare (00paTHBIA X0/1) UIET MOCIe0BaTeIbHOE ONPEIeIeHHe HEU3BECTHBIX U3 ATON
CTYIEHYaTO} CHCTEMBI.

Ha mpakrtike ynobHee paboTaTh HE C CHCTEMOW ypaBHEHHH, a ¢ PaCIIMPEHHON MaTpHIIEH, BBITIONHSAS BCE 3JIEMEHTapHbIE
peoOpa30BaHMs HAJ €€ CTPOKAMH.

DJeMeHTapHBIMH IPE0Opa30BaHUSIMH MaTPHLIBI SIBIISIOTCS:

- IEpEeCTaHOBKA CTPOK MECTAMU;

-YMHOKEHHE HEKOTOPOI CTPOKH Ha JIt000e, He paBHOE HYJIIO YHCIIO;

-pubaBJICHNE K 3JIEMEHTaM OJTHOW CTPOKH COOTBETCTBYIOIIUX 3JIEMEHTOB JPYTOH CTPOKH, YMHOKEHHBIX Ha OJTHO U TO )K€
YHCIIO

Ilopsinok BeINOJHEHHUS PA0OTHI:

1. 3anumuTe cucTeMy JMHEHHBIX ypaBHEHHH.

2. CocraBbTe pacCHIMPEHHYIO MaTPHIL.

3. BeimonHuTe 3r1eMeHTapHBIE PeoOpa3oBaHMsl CTPOK MaTpPHUIbl, HCKIIOYasl MOCIIEI0BATENIFHO TTIepeMeHHbIe. B
pe3ymbTaTe T0JHKHA TOIYYIHUTRCS CTyIIeHYaTasi MaTpHIa.

4. Tlo cTymeH4aToi MaTPHUIIE COCTaBBTE CUCTEMY.

5. TlocnegoBaTelbHO HAMANTE 3HAUYECHUS BCEX HEM3BECTHBIX.
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6. 3anuinTe OTBET.
Xoxa pa6oThI:
PaccmoTpum npumep:
Pewuts cucreMy ypaBHEHMI:

ZX]_ —xZ +4X3 = 5,

3x1 + xZ - X3 = 5
CocTaBrM pacIInpEeHHYI0 MaTPHUILy 13 KO3 GHUIIMEHTOB PU HEU3BECTHRIX M CBOOOTHBIX YICHOB:

1 2 =30
AlB)y=(2 -1 4|5
3 1 -1I5
BerimonHuM 31€MeHTapHBIE IPe0Opa30BaHus HaJl CTPOKAMH MaTPHIIBL:

1 2 -=3]0 1 2 =30 1 2 -=3]0
(2 -1 4 5) ~<0 -5 10 5) ~<O 1 -2 —1>~
5 0 -5 815 0 -5 815

31 -1
1 2 =-3]0
~{0 1 -=2|-1
0
IlosydyeHHOI MaTpulle COOTBETCTBYET CUCTEMA YPABHEHUIA:

0 0 -2
{x1+2x2_3x3:0

{xl + 2x, —3x3 = 0;

Xy — Z.X'3 = —1,
—ZX3 =0
Hauunasa CHU3Y BBEPX, HAXOJAUM 3HAUYCHUA HCU3BECTHBIX:
{X1+2X'2—3X3=0 x1+2x2—3x3=0 {x1+2(—1)=0

X, —2x3=-1 ; X, =—1 x, =—1 ;
x3=0 x3=0 x3=0
X1=2
{XZ=—1.
x3:0

Orteer: (2;-1;0).
®dopMa npeacTaBIeHHs Pe3yJIbTATA: BBITIOTHEHHAs paborTa.

Kputepun ounenku:
Kaxoe mpaBHIbHO BBIIOTHEHHOE AeHCTBHE -1 6amt

KauecTBeHHas OlleHKa HHAMBU1YaJIbHBIX
00pa30BaTeNIbHBIX JOCTIKECHHUH
IIpoueHT pe3yabTaTUBHOCTH P A
(IpaBHIIBHBIX OTBETOB) N

Oam (oTMeTKa) BepOATBHBIN aHATIOT

90 - 100 5 OTIMYHO

80 - 89 4 XOPOIIO
70-79 3 YIOBJIETBOPUTEIHHO

Mmeree 70 2 HE yJIOBJIETBOPHUTEIIEHO

Tema 4.2. Pemienne cucreM JHHEHBIX aJredpandecKuX ypaBHeHHi.

IIpakTuyeckoe 3ansaTue Ne 24
Penienne cucrem JTUHEHHBIX YPAaBHEHHIT Pa3INYHBIMH CIIOCO0aAMH
Lenn padorel: HayunThes pemaTs CUCTEMBI TMHENHBIX YPaBHEHUHN pa3IMYHBIMU METOJAMH.
Beinonnus padory, Bel 6ynere:

yMeThb:
V7 pemiatb CUCTEMBI IMHEWHBIX YPABHEHUN Pa3INYHBIMU METOIAMU;
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1)
2)
3)

4)
5)

VYo 08.01 ncnonp30BaTh PU3KYIBTYPHO-03T0POBUTEIHHYIO ACATEIFHOCTD TS YKPEIUICHHUS 30POBBS, JOCTIDKEHIS

JKU3HEHHBIX U MIPO(ECCHOHATBHBIX IeNel;

MartepuajibHoe o0ecnieyeHue: VHANBUyaTbHBIC 3aJaHNs, YICOHUKH, KOHCIIEKTHI JICKIINH.

3aganmne:
Pemnth cucTembl IMHEWHBIX YPaBHEHUI:
33X —X,+X, =3
Xlzz 33 o 22 — Bxg + dueg = 11
X1+ Xz_ X3_ .‘1.'1+2Ig—3.1'3=9
1) 5X1+X2—7X3 =-1 2) —31-1 —4'_‘.'L'g+.‘1.'3 = —25

Kpanme TEOPETHYIECCKUEC CBCACHUSA:

ITycts naHa cucremMa Tpex JIMHEHHBIX YPABHEHUN C TPEMSI HEU3BECTHBIMMU:

ayy %)+ apxy +ax; = by
ap Xy + Gpp%; +a3%3 = by

a3 %) + 83%; + a33x; = by

Y1005l PeHINTL CUCTCMY METOAOM K[gaMepa, COCTAaBUM ONPCACIUTCIIb U3 KO3CI)(1)I/H_II/ICHTOB IpHU HEU3BCCTHBIX.

fyp Gz Ogg

A= |Gz B2z O3
DTOT ONpeNIeUTENh Ha3bIBACTCS ONPECIIUTEIIEM CUCTEMBI: gy COgz Oy
CoctaBUM OmpeeTUTeNN KaXI0i Heu3BecTHOH. OmpenenuTens 4 MONTyYaeTCsl M3 OMPEACITHTENS A IyTeM 3aMEHBI
TIepBOTO croJona K03pPHUIHEHTOB CTOJIOIIOM 3 CBOOOIHBIX YJIEHOB.
by ay ag
Aj=1by ap Ay
by a3 aj
Onpepenurens 4, MOTYYaeTCsl U3 OIPEHeITUTEINS A MyTeM 3aMEHBI BTOPOTO CTOJONA KOA(p(HUIMEHTOB CTOJIOIOM H3

CB060,I[HLIX YJICHOB.

ayp by oagg
Ay=lay by ay
31 3 33
Omnpenenurens Lk MOJTy4aeTcsl M3 ONpeNeNuTeNs 4 ITyTeEM 3aMEHbI TPEThETO CTONONA Ko3(duImueHToB crondiom u3

CBOOO/THBIX WJICHOB.
ayp @ by
A= lay  ap B
a;; @y by

A A, A,

X=X, = xy = —

YrtoOb!I BEIYMCIUT 3HaYEHHsI HEM3BECTHBIX, BocHosb3yeMcs popmynamu Kpamepa: L I A e 4

Jst perienust cucteMbl MeTosioM ['aycca Mcronb3yiTe aaropuTM:
3anuIuTe CUCTEMY JIMHEHHBIX YPAaBHEHUM.
CocraBbTe paclIMpeHHYIO MaTPHILY.

BrmonauTe JJICMCHTAPHBIC r[peo6pa30BaHI/I$1 CTPOK MaTpullbl, UCKJIHOYast MOCJICAOBATCIbHO IICPEMCHHBIC. B pe3yibTaTe

JIOJDKHA MOJTYYUThCS CTylIeHYaTasi MaTpula.
ITo cryneHuaToil MaTpuile COCTaBbTE CUCTEMY.
ITocnenoBaTeIbHO HAMIUTE 3HAUYEHUS BCEX HEU3BECTHBIX.
3anumnre OTBET.

Jis pernieHus CUCTEMBI MATPUYHBIM METOJIOM
1. 3amumuTe cucTeMy JTMHEHHBIX YpaBHEHHH.
2. CocTaBbTe MaTPUIHOE YpaBHEHHE.

3. Berauciure o6paTHyIo MaTpuILy.

YToObI BEIYMCIUTH 0OPATHYIO MAaTPHILy, HY>KHO:

a) BBIYUCIIUTH OTPEICIUTENb MAaTPUIEI A (":"*':'l = U];
0) HaliTh anreOpanmdecKkue JOMOHEHNUS JUI KaK0TO DIIEMEHTa MaTPHUIIH A;
B) TPAHCIIOHUPOBATh MATPHUILY U3 aJreOpandecKuX AOMOTHEHHUH,
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. A
ﬂ_l =—|4A 12
As
T') HATH OOpaTHYIO MAaTPHILY: Ay

YT10ObI HalTH HEM3BECTHYIO MaTpHIly X, HY)KHO YMHOXXHTb OOpaTHYIO MaTpHILy

CBOOOIHBIX YJIEHOB.

4. Haiinute 3Ha4eHNsT HEU3BECTHBIX.
5. 3amuIInTe OTBET.

®opma npeacTaBIeHNs pe3yJibTaTa: BBIIOJHEHHAA padboTa.

Kpurtepuu ouenku:

-1
A7 ha Marpuuny B, cocrosdmyro us3

3a l'[paBI/IJ'H)HHﬁ OTBCT Ha BOMNPOCHI U1K BEPHOC PCHICHUC 3aJa4r BbICTABJIACTCS MOJIOKUTEIbHAA OLICHKA — 1 6ammn.
3a He HpaBPIJ'II;HI;IIjl OTBET Ha BOIPOCHI NI HEBCPHOC PCHICHUC 3a/la4U BBICTABJIACTCA OTpHULATCIIbHAA OLICHKA — 0 6aoB.

[Ipouent pe3yJbTaTUBHOCTH
(TIpaBMWIIBHBIX OTBETOB)

KauectBennas

00pa30BaTEeIbHBIX JOCTIKCHHIA

OIICHKa

WHAWBUAYaJIbHBIX

6as1 (0TMETKa)

BepOaIbHBIN aHAJIOT

90 + 100 5 OTIMYHO

80 + 89 4 XOPOIIO

60 +79 3 YAOBJIETBOPUTEILHO
MeHee 60 2 HE yJIOBJIETBOPUTEIHHO
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