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1 BBEJEHUE

BaxHyro 9acTh TeopeTH4ecKod M MNpoQecCHOHANBHON NPAaKTHYECKOH MOJATOTOBKHM OOYYAIOIIUXCS COCTABISIOT
HNPaKTUYECKHE 3aHSITHUS.

CocTtaB U coaep)kaHHe NMPAKTHYECKUX 3aHATHH HampaBiieHbl Ha peanusanuio denepaqbHOIO TOCYAapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHAPTa CPETHETO MPOGECCHOHATBHOTO 00pa3oBaHUsL.

Benymieii AMIaKTHUECKOM LeNIbI0 MPAKTUUECKUX 3aHATHH sBisiercss (opmupoBaHue npodeccroHalIbHBIX
NPaKTHYECKUX YMEHHUH (yMEHHI BBINOJHATH ONpEJeNICHHbIE JEeHCTBHUS, Olepalud, HeoOXOIUMbIE B TOCIEIYIOLIEM B
npo¢eCCUOHATBHOM JEATSIILHOCTH) WM YYCOHBIX MPAKTHUYCCKAX YMEHHIA pelaTh 3a7a4d [0 MaTeMaTUKe, HEOOXOIUMBIX
B IIOCHEAyIONIeH yueOHON AeITENbHOCTH.

B cootBercTBHM ¢ paboued mporpamMMoi yueOHOW MUCHUILIMHBI «MaTeMaTHKa» MpeaycMOTPEHO IPOBEICHUE
MPaKTUYECKUX 3aHSITHH.

B pesynbraTte nx BBIIOJIHEHHUS, 00y4alOMUIiCs JOJDKEH:

ymembp:

-aHAJIM3UPOBATD CIIOKHbIE (YHKIIMH M CTPOUTD MX IpadyKH;

- BBITIOJIHATH HeﬁCTBHﬂ HaJa KOMIINICKCHBIMHA YHCJIAMH,

- BBIYHUCIIATH 3HAYCHUA T€COMETPUICCKNUX BEIIMYNH,

- HPOU3BOAUTH OII€pAIIUU HAJl MATPHULIAMU U OTIPEACTIUTEIIAMU,

- peuiath 3aJa41 Ha BBIYHUCIICHHUE BEPOATHOCTHU C UCITOJIB30BAHUEM 3JIEMEHTOB KOM6I/IHaTOpI/IKI/I;

- peiiaTh NMPUKIAIHBIC 3aJ1a4Ui C UCIIOJIB30BaAHUEM 3JIEMEHTOB }II/Iq)q)epCHHI/IaHLHOFO 1 UHTETPAJIbHOT'O I/IC‘II/ICJ’IGHI/IFH
- peiiaTb CUCTEMBI JIMHEHUHBIX ypaBHeHI/Iﬁ Pa3JIMYHBIMU METOJAMU,



ConeprkaHre TPAKTUUECKUX W JTA0OPATOPHBIX 3aHATHH OPHEHTUPOBAHO HA IMOJTOTOBKY OOYYAIOMIMXCS K OCBOCHHUIO
Npo(ecCHOHAIBHOTO MOAYNS  MPOTPaMMbI MOATOTOBKH CIIEIHANINICTOB CPEJHETO 3BEHA IO CIECHUATBHOCTH U OBIAACHHIO
npogeccuonanIbHbIMU KOMREMERYUAMU:

[IK 1.1. OcymecTBIsATh TEXHOIOTHIECKUE OTIEPAIINH 1I0 TPOM3BOACTBY YCPHBIX METAIUIOB.

1K 1.2. Mcnons30BaTh CHCTEMBI aBTOMATHYECKOTO YIPABICHNS TEXHOJIOTHIECKHM IPOIIECCOM.

[IK 1.3. DkcruryatupoBaTh TEXHOJIOTHYECKOE M IOABEMHO-TPAHCHOPTHOE 00OpyAOBaHHE, OOecIeuHBarolee
IpolLecc MPOU3BO/ICTBA YEPHBIX METAJLIOB.

IIK 3.2. YuacTBOBaThH B 00ECIICUCHUH U OI[CHKE SKOHOMHUUCCKOM IPPEKTHBHOCTH.

K 3.3. OdopMusiTh pe3yabTaThl SKCIIEPUMEHTAIBLHOM U NCCIIEI0BATEIbCKOM A TEIBHOCTH.

A Taxke GOPMHUPOBAHUIO OOMUX KOMNEMEHUUIL:

OK 2. Opranm3oBbIBaTE COOCTBEHHYIO NESTEIHHOCTH, BHIOMPATh THIIOBBIE METOIBI M CIIOCOOBI BEHITIONHEHUS
pogecCHOHANBHBIX 33/1a4, OLIEHUBATh NX APPEKTHBHOCTD U Ka4eCTBO.

OK 4. OcymiecTBIATh TOUCK H HCIIONBE30BaHUE HH(GOPMAIHH, HEOOX0AUMOH 1 3((GEKTHBHOTO BBITIOITHEHUS
npodeccroHaNbHBIX 3a/1a4, MPOGECCHOHATHHOTO ¥ IMIHOCTHOTO PAa3BUTHS.

BrimonHeHne 00y4aroIUMHUCs IPAKTHYECKUX PadOT Mo yueOHOo! nucuniuinHe «MaremMaTHKa» HalpaBlIeHO Ha:

- 00oOmeHne, CHCTEMaTH3aLHUIO, YIIyOJIGHHE, 3aKpeIUICHWE, pa3BUTHE W JETAIM3alMI0  IOIYyYSHHBIX
TEOPETHYECKUX 3HAHUI M0 KOHKPETHBIM TeMaM y4eOHOH JUCIUIIHHBL;

- ¢QopmupoBaHME yYMEHHH TPUMEHATH TIOJyYCHHBbIE 3HAHWS HA TPAKTHKE, pealM3aldi0  eIMHCTBa
UHTEJJIEKTYaJIbHOM U IPAKTUYECKOHN NEATEIbHOCTH;

- Pa3BUTHUEC HHTCJUICKTYaJbHbIX yMeHI/Iﬁ y 6y}1yHlI/IX CIICHHUAJIUCTOB: AHAJIUTHYCCKUX, MPOCKTUPOBOYHBIX,
KOHCTPYKTHUBHBIX U JD.;

- BBIPa0OTKY IIpH pEILICHHH TIOCTABJICHHBIX 33/a4 NPO(ECCHOHATBHO 3HAYMMBIX KadecTB, TaKHX Kak
CaMOCTOATENBHOCTh, OTBETCTBEHHOCTH, TOYHOCTD, TBOPYECKAst MHUI[ATHBA.

[pakTrueckne 3aHATHA MPOBOASATCS IIOCNE COOTBETCTBYIONIEH TEMBI, KOTOpas OOECIeuMBacT HAIWYHe 3HAHUH,
HEOOXOANMBIX ISl €€ BBITIOJTHEHMSL.



2 METOJUYECKHE YKA3AHUSA

Tema 1.1 KommiiexkcHble yuciaa

Mpakruyeckas padora Ne 1
Auredpanyeckasi popmMa KOMILIEKCHBIX yKcel. [leiicTBUsSI HAl KOMILIEKCHBIMHU YMCJIaMU B aJIiredpandeckoi
¢opme.

].le.]]b paﬁOTLI: Hay‘II/ITI)CSI BBINOJIHATE ACHUCTBUS HaJl KOMILUIEKCHBIMU qyucCjiaMu, 3allUCaHHBIMU B anre6panqec1<0171 (bopMe.

Broinosnus pabory, Bel Oyaere:
YMETb:
- 3aIUChIBaTh KOMIUIEKCHBIE YHCIIa B anredpanyeckoil opme;
- BBITIOJIHATH JICHCTBHS HaJl KOMILIEKCHBIMH YHCJIaMH B airedpanydeckoit Gpopme.

MarepuajibHOe o0ecnieyeHne: UHIAMBUAYalbHbIC 3aJaHUs, KOHCIIEKTHI JIEKLIUH.

3ananue:
1. Jansl KoMIuiekcHbIe uncna: z,=(-3;-5), 2,=(-7,2;7,2), 23=(2;6).
3anucath 3TH YKCIa B aredpanveckoit hopme.

2. Byrumcnurs:

1) zutzy
2)  2-13
3) z1/z3
4) 2%z
5) z,°.
3. Beruamcnurs:
1-3i 1+4i .,
——+—+I
i-2 1+3i

Ilopsaok BbINOJTHEHUS PA0OThI:
1. 3anumunTe KOMIUIEKCHBIE YKCIa B anredpandeckoit hopme z = a + bi

2. Buinonnure neiicTBHUs HaJ KOMIUIEKCHBIMHM YMCIIaMH B ajireOpauueckoil ¢opme, ucnonb3ys GopMyiibl:z; +
z; = (a; + az) + (by + by)i;

71— 2, = (a; — az) + (by — by)i;
zy* 2y = (@10, — b1by) + (a1b; + azby)i;

z1 _ ajaz+biby azbi—aib, .

2z a%+b? aZ+b?

Xon padorsi:
1. Jausl komiuiekcHble uncia: z;= (7;1), z,=(-1,5;1,5), zs=(4;-3).
3amucaTh 3TU YKca B anredpanveckoi Gpopme.

Pemenue:

T.k. anredpanydeckas opMa KOMIUIEKCHOTO YnCIIa UMEET BUA: Z = a + bi, To uncia B anredpandeckoid popme Oyayt
3anMcaHbl B BUJIE:

21:7+l, Zz=_1,5+1,51, Z3=4_3l.

2. Bprumcnurs:
z1+2,=(7—-15+ 1+ 15)i =55+ 2,5i;
z,— 23 =(—15—-4)+ (1,5 + 3)i = —5,5 + 4,5i;



zi _ 7+ (74D@43D) _ 28+4i+21i+3i2 _ 28+25i-3 _ 25+25i _ 140
z3  4-3i  (4-3i)(4+30) 16-9i2 1649 25 ’

2z, 23 = (=15 + 1,50)(4 — 3i) = —6 + 4,5{ + 6i — 4,5i2 = —6 + 10,5{ + 4,5 = —1,5 + 10,5(;

22 =T +0D5=((7+DD2(7 +10) = (49 + 14i + i2)2(7 + i) = (48 + 14)2(7 + i) = (2304 + 1344i + 196i2)(7 +
(=2304+1344/—1967+i=2108+1344i7+i=13412+11516/

3. Beamcnte: Sk 42758
i—-3 1+31
Pemenne:
L3 A8 = 21— 2,70
i-3 1+3i
1) 143 _ (1+3i)(=i-3) _ —i-3-3i®-9i _ -10i _ .
i-3  (i-3)(=i-3)  —i2+49 0 ¢
. N i P
2) 4 51: — (4 51:)(1 311) =4 12i 511+151 _ —11-17i — _1’1_ 1,71.
1+3i  (1+3i)(1-3i) 1-9i2 10
3 B=(@)=(-D*=1
4) —i—-11-17i-1=-21-27i

®opma npeacTaBiIeHUs Pe3yJbTaTa: BHINOJHEHHAs paboTa

Kpurtepnu ouenku:

Kaxxnoe nmpaBuiIbHO BBINOJHEHHOE JeiicTBHE -1 Gau

KauectBennas OIICHKAa MHANBUAYaJIbHBIX
00pa30BaTEIbHBIX JOCTIKCHHIA

[poteHT pe3yabTaTUBHOCTH
(IpaBHIIEHBIX OTBETOB)

Oayt (oTMeTKa)

BepOaIbHBIN aHAIOT

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

Tema 1.1 KoMniiekcHbIE YHCIa

IIpakTuuyeckas padora Ne2

JeiicTBUS Hal KOMILUICKCHBIMH YU CJIAMH B TPUrOHOMeTpH4Yeckoii popme. Ilepexon u3 oaHoil popmbl
KOMILJIEKCHBIX YHCeJI K ApYyroi

Heas: Hayuutbcs 3amuchbiBaTh KOMIDICKCHBIC YHICIAa B TPUTOHOMETPHUYECKOW (pOopMe, BBITOIMHITH ACHCTBHS Ha
KOMILICKCHBIMH YHCIIAMH B TPUTOHOMETPHUECKOM (hopMe.

Beinosinus padory, Bel Oyaere:

YMETb:

- 3aMKACHIBaTh KOMIUIEKCHBIC YHCIIa B TPUTOHOMETPHUYECKON (opMme;

- BBINIOJIHATH JICHCTBHSI B TPUTOHOMETPUIECKOH hopme;

- IEPEXOJUTh U3 TPUTOHOMETPHUECKON (POPMBI B alreOpaniecKyo.

MarepuajibHoe ob0ecnedenne: WHANBUAYAIbHbBIE 3a1aHNUS, KOHCTICKTHI JICKITUH.
3ananue:

Janel koMIutekcHble uncina: z;=(-3;-5), 2,=(-7,2;7,2), 23=(2;6).

3anucarh 3TH YUCJIa B TPUTOHOMETPHUIECKOH opme.

1.

2.Breruncnure:
1) z, * z3;
Z1.
2) =
3) z7;
4) V73,

3. BeimosHUTE ASHCTBUS M 3alMIIUTE PE3yNIbTaT B aredpandeckoi Gopme:

. 5T . . 5Ty\o 24(cos75%+isin 75%)
a) (3 (cos 4 + isin 4)) 6) 3(cos 30%+isin 300)



KpaTKne TEOPETHYECCKUEC CBCACHUA:
TpHFOHOMeTpPI‘-IeCKOfI (1)0pMOI>II KOMINIJICKCHBIX YHCCJI Ha3bIBACTCs 3aIIMCh UX B BUJIC:

z =1"(cosp + ising).

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

Z 'Zzz 2;'1 ‘15(cos(@y + @) + isin(e, + ¢3))
= = = (cos(py — ¢3) + isin(py — ¢3))
Z; T

z" = r"*(cosng + isin n)
Jitst u3BIICYEHHS KOPHSI N-# CTENICHH M3 KOMIUIEKCHOTO YHCiIa B TPUTOHOMETPUUIECKO (hopme
z=r-(cos @+ising) ucroap3yercs popmya :

p+2mk @+2mk

+ isin

n n

wy, = Nr-(cos ), The Q/F - apudmMeTHueckuil Kopens, k=0, 1, 2, ..., n-1.
AJITOPHUTM TIepexoa OT anreOpandeckod (HOpPMBI K TPUTOHOMETPHYCCKOM:
[IycTh KOMIUIEKCHOE YHCIIO 3aJIaHO B anrebpandeckoii popme z = a + bi.
1) Moayne I =|z| omHO3HAYHO OmpexessieTcs o hopmyne 1 = vVa? + b2,
b

r
3HaueHHS ApryMCeHTa KOMIUICKCHOT'O YHUCJIa MOKHO HaXOAWUTh U TaK:

a .
2) AprymeHT ¢ onpenensercs us popmya COS@ =—, SIN@
r

e  OnpenenuTsb , B KAKOM Y€TBEPTH HAXOAUTCS TOYKA (MCIIOJIB30BATh FEOMETPHUECKYIO HHTEPIPETALIMIO YHCIIA)
z=a+ bi

b
e PemmuB ypaBHeHHE tg@ = —» TOJIyqaeM, 9To
b .
argz = ¢ = arctg— A BHYTPECHHUX TOUCK 1 n 4 geTBepTeH,
b
argz = ¢ = arctg—+m Ui BHYTPEHHHX TOYEK 2 4eTBepTH,

b
argz = @ = arctg——m A7 BHYyTPEHHUX TOYEK 3 4ETBEPTH.
a
Ecnn Touka z nexuT Ha AEHCTBUTENBHON WIM MHUMOM OCH, TO arg Z MOXHO HalTH HEMOCPEJCTBEHHO.

3) Haiizsg MOIyIib M apryMEHT KOMILIEKCHOTO YHCIIA, €0 MOXKHO 3aIlUCaTh B TPUTOHOMETPUYECKOM HITH
nokaszatenapHOi popme z = r(cosg + i sing) wm z = re'?.

HOpﬂI[OK BBITNIOJTHCHUSA paﬁOTBI:

1. 3Banumure 3anannbie 4yucia B TPUTOHOMETpUYECKOH (opme, UCTIONB3YSl aJrOpUTM Iepexofa K
TPUTOHOMETpPUIECKOi popme.

2. BBINONHKTE 3a1aHHBIE AEHCTBHS.
Xona padoTsI:
Janel komiutekcHsle uncia: z;=(7;1), z,=(-1,5;1,5), zz=(4;-3).
1. 3anmcatp yncna z;, Z, 1 Z3 B TPUTOHOMETpUIECKOH popme.
Pemenne:
1) z=7+1i
|z;] = V49 + 1 = /50 = 5v2,

Uucno HaxoUTCs B IEPBOM YETBEPTH, 3HAUUT
Q= arctg% = arctg0,1429.
7, =7 + i =5v2(cos8°8’ + isin8°8").
2) z,=-15+15i
|2,] = \/(=1,5)% + 1,52 = /2,25 + 2,25 = \/4,5=2,1




Yucno HaxoIUTCsl BO BTOPOM YETBEPTH, 3HAUUT @ = arctyg S +r=arctg(—1)+m=-— % + = 3%;
3 3
z,=-15+15i= 2,1(cos:ﬁ + isin :n).

|z] =9+ 16 = V25 = 5.
Uucno HaX0UTCs B UETBEPTOM YETBEPTH, 3HAUUT
@ = arci:g_T3 = arctg(—0,75) = —36°°52’.
73 = 4 — 3i = 5(cos(—36°52  + isin(—36°52).
2. Beraucnure:
1) z; - z3;
2,
2) p
3) zi;
4) V7,
Pewmenue:
Zy 23 =21" 5(cos(135° —36°52") + isin (135° — 36°52’)) = 10,5(cos 98°8’ + isin 98°8");

4= Ssﬁ(cos(8°8’ — (—=36°52")) + isin(8°8' + 36°52')) = V2(cos 45° + isin45°);
3
zd = (sﬁ)s(cos 5-8°8' + isin5 - 8°8") = 12500v2(cos40°40 + isin40°40");
Bocnonp3yemcs popmynoii:
+27K . . @+ 27K
o= r (cos & +isin? )
n n

B namem npumepe n=2.

3v2 135°4360°%k | . . 135°+360°%, .
Vz, = wy = |[—(cos ————— + isin——);
2 2 2
3v2 135°4360%0 , . . 135°+360°0 ..
wy = T(cos > + isin ) =+/2,1(cos 67°30' + isin 67°30");

W, = ’¥ (COS 135°+2360°-1 4 isin 1350+2360°-1) = VZ,1(cos 247°30" + isin 247°30").

3. BoinonuuTe ACHCTBUA U 3aIIUIINTE PE3yIbTAT B anrebpandeckoil popme:
- (COSE—Z-F isinz—Z))6 =26 (cosz—z- 6+ isinz—z- 6) = 64 (cos%n+ isin%ﬂ) = 64 (—\/2—5— l\;—i) = —32+/2—
32v2i;
% = 2?‘l(cos(75° — 15°) 4+ isin(75° — 15°) = 8(cos60° + isin60°) = 8 G + l?) =4 + 4+/3i;
@dopMa nmpeaAcTaBIeHU Pe3yJILTATA: BEITIOIHEHHAs padoTa.

Kpurepuu ouenku:
Kaxxmoe npaBmiibHO BBITTOTTHEHHOE ACWCTBHUE -1 Oamr

KauecTBeHHast OLICHKA HHIMBUIYATbHBIX
TIpOTICHT pe3yTHTATHBHOCTH 00pa30BaTeNbHBIX JOCTIKCHHH
(IpaBMIIEHBIX OTBETOB) N
Oay1 (oTMeTKa) BepOaNbHBIN aHAJIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
Menee 70 2 HE YJIOBJICTBOPHUTEIHLHO

Pa3nen 2 [IudpdepennuaibHoe U HHTErpajibHOE HCUHCTIEHUE
Tema 2. 1 Teopust npeaesioB U HEMPEPHIBHOCTD.

IpakTuyeckas padora Ne3

Boluucienune npenenon

8



Henb: Hayanutbest BEIMUCTATS TpEACITbl (PYHKITHH.
Beinosnnus padoty, Bel Oynete:
YMETB!
-BBIUUCIISTE IPEeIbl QYHKINHN, HCTIONB3Ys TEOPEMBI O TIpE/Ienax;
- pacKphIBaTh HEOIPEAEICHHOCTY;
- HAXOJUTh Npeensl QyHKINH, UCTIONb3ys GOPMYJIbI 3aMedaTeIbHBIX MPEICIIOB.
MatepuanbHoe o0ecrnieyeHne: HHAUBUAYaAIbHBIC 3a1aHUS, KOHCTIEKTHI JEKIUH.
3aganne:
Beruncnnts npenensl GyHKIui:
limy_,_,(—x3 + 2x% —4x — 1)
lim xX+2
X202 33124
lim 4x2-7x-2
X=2 5x2_ogx—2

lim ——
X0 x243x
x3+5x2+10
3x3+4x2-1
sin2x—sin3x

lim,

lim,_,

X
i Va+i-1
My ———

O N o g bk ow e

ITopsiok BHINOJHEHUS PadOTHI:
Haiinure peaen GyHKIMH, HCIONB3YsI TEOPEMBI O Mpeesax.
Ecnm nomyunnack HeoNnpeaeneHHOCTb, OIPEISIUTE €€ BUL M CIIOCO0 PACKPBITHSL.
[IpeoOpa3zyiiTe GYHKINIO U paCKPOHTE HEOTIPEAETICHHOCTb.
Beruncnure npenen.
Xon padorsi:
Haittu npenen Gpyukium:

Ao

1. lim,_,(2x% — 10x? — 4x + 5)
Hcriosib3yeM TeopeMBl O TpeIenax:

lim,_,,(2x3 — 10x? — 4x + 5) = 2(lim,_, x)3® — 10(lim,_, x)?> — 4lim,_,x +5=16—40 —8 +5 =
—27

lim 3x%2-11x+6
X3 x2-5x-3

2.

OyHKIus npeacTaBisieT co00i OTHONIEHNE JBYX MHOTOWICHOB, 0Opamialomuxcs B HysIb B Touke x = 3.ITosaTomy
CHaJaja npeodpazyeM AaHHYIO (QyHKIHIO.
JIro60¥# KBapaTHBIA TPEXUIEH MOYKHO Pa3JIOKHUTh HA MHOXHTEIH C IIOMOIIBIO (hOPMYIIbI

ax?+ bx + ¢ = a(x — x1)(x — x,), T7Ie X; ¥ X,KOPHU KBaJPaTHOTO TPEXUJIEHA.

KopHsIMHU KBagpaTHOTO TpexdieHa 3x2 — 11x + 6 gBIAroTCS umcia %I/I 3; 3HaYMT
2
3x2 —11x+ 6 = 3(x —§)(x -3)

1
A KOpHM KBaJIpaTHOTO TpexuiieHa 2x2 — 5x — 3 paBHbI S H 3, cre10BaTeNbHO

2x2 —5x —3 =2(x +3)(x - 3).

1 3x2-11x+6
Bosspamasics k npeneny, umeeM: lim,_,3 ox?—5x—3

2
lim 3x2-11x+6 _ .. 3(x—3)(x=-3) . 32 _ 972 _7_ 4
X3 532 _5xy_3 x—3 2(x+%)(x—3) - 3 ox41 6+1 7
. 11x3-5x2-6x+10
3. limy (o ————5——

6x%—8x2+2

oo
Tak kak MHOTOYJICHEI B YHCIIMTENIC U 3HAMEHATE IS CTPEMATCS K 00, TO NOJTy4a€M HCONPECACJICHHOCTh BUa [—] I[J'If[
oo

€€ PACKPBITHA pa3AaCINM KaXXI0€ CJIara€Moe€ YUCJIUTEIIA U 3BHAMCHATEIIA Ha x4. Torma TIOJIyYrM:
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lim11x3—5x2—6x+10=lim X xF X% F:limT_F_F-FF:—:o
x>0 6x*—8x%2+2 x-o  6x* 8x2 2 X 8 +£ 6
Xt xR x2 T x*

. sin%
4. lim,_,, —

Yrto06b! BEIYUCINUTH NPeae (yHKIUH, Hy’KHO BOCIIONIB30BaThCA (DOPMYIION IIEPBOTO 3aMeUaTeIbHOTO MIpeaea:

. sinx 1
lim,_,—— = 1.YMHOXXUM YHCITUTEb U 3HAMCHATEIh IPOOH Ha >
X
sinx 1sinx 1 sinx 1
lim 2=1im2 2=—1im x2=—
x>0 X x—0 l 2x-0 2~ 2
2x 2

4.1im, ., (1~ i)sx

X
[IpeoOpasyeM  (yHKIHMIO Tak, 4YTOOBI MOXHO OBUIO MPUMCHHTh BTOPOM  3aMeYaTeNbHBIN

¢dopmyay limy 4 (1 + %)x =e

BBeneM HOBYIO epeMeHHYI0: X = —3y,X — 00;y — 00,
5x 3 —-15y -15y

3 1
lim <1 - —) = lim <1 - —) = lim (1 + —) =715
X—00 X y—00 —3y Y00 y

®opMa npeacTaBIeHUs pe3yJbTaTa: BHIIOJIHEHHAs paboTa.
Kpurtepnu ouenku:
Kaxxnoe nmpaBuiIbHO BBINOJHEHHOE JeiicTBHE -1 6au

KauecTBeHHas OlleHKa HHAMBUAYaJIbHBIX
TIpOLIGHT PesyIbTaTHEHOCTH 00pa30BaTENbHBIX JOCTHKEHUH
(IpaBUNIBHBIX OTBETOB) .
0ast (0TMETKa) BepOabHBIN aHAIOT
90 - 100 5 OTJIINYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
Mmenee 70 2 HE YIOBICTBOPUTEIHHO

Paznen 2 IuddepenuuaibHoe 4 MHTErpajbHoe HCHHCTEHHE
Tema 2.2. IIpon3BogHas GyHKIUH U €€ MPUTOKEHHS

IpakTuyeckas padora Ned

JAuddepenunpoBanne ca10KHbIX PYHKLMIA.

Hesan: HayunTbcs HaXOAUTH IPOU3BOIHBIE CIIOKHBIX (DYHKITHH.

Boinosinus padoty, Bol Oyaere:

YMETB!

- MPUMEHSATH ITpaBwia JU(PepeHINPOBAHIS;

- HaXOAWUTh IIPON3BOAHBIE CIIOKHBIX (PYHKITHI.

MatepuanbHoe o0ecnieueHne: HHINBUAYAIbHBIC 33/1aHUS, KOHCTIEKTHI JIEKIIUH, TAaOIUIIa TPOU3BOTHBIX.
3anganue:

Haiitu npownsBogHbIe QyHKITHIA

1. y=(5x%-2x)°
2. f(x) =3sin2x-7)

10
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3. f(x) = arcsindx + arccos*x
4. f(x) =logs(7x* —5x3 +1)

5- f(x) =In 1+cosx

1-cosx

Iopsiaok BbINOIHEHHS Pa0OThI:

1. Onpenenuth BuA GyHKIMU. BBeCTH MPOMEKYTOUHBIH apryMEHT.
1. Omnpenenutp, KakuMH npaBWwIiaMd AuG(EPEHIUPOBAHUS HYKHO BOCIIONB30BaThCs. [IprMeHUTH
COOTBETCTBYIOILEE IIPABUIIO.
2. Hcmonp3yst TabIHMIly IPOU3BOAHBIX, HAUTH MPOM3BOJHBIC (PYHKITHIL.
3. PackpeITh CKOOKHM M PUBECTH MOJOOHBIE, €CIIH 3TO YIPOCTHUT 3aIUCHh (PYHKITHH.

Xoa padoThl:

Hatitu npou3BogHbie QyHKIUIL:

L g =Q1-4xH)?
OYHKIMS ~ SABISETCS  CIOXKHOM cTenmeHHOW. BBegemM MpPOMEXYTOUHBIM — apryMeHT u=1-—4x2% J[na
b epeHIIpOBaHUs HYKHO BOCIIONb30BaThes popmymnoit (u™) = nu™ 1 - u/
y =10(1 —4x2)°- (1 — 4x?)' = 10 (1 — 4x?)°(—8x) = —80x(1 — 4x?)°

1
2. fx) = sin-x - cos 2x

DyHKIUS. OPEACTABISAET CO00M MPOU3BEEHUE JBYX CIOXKHBIX —TpUroHOMeTpuueckux (yHkuuil. [lostomy cHauama
BOCIONB3yeMcst mpaBmioM auddepenuuposarust (U - V) = U'V + UV’

1 1 1
f'x) = (sinzx cos2x)' = (SinEX)ICOSZX + sinzx(COSZx)'

. N 1 N
BBezneM nmpomexyTouHbIi apryMeHT : [ IepBoi QYHKIMU U = %, JUlsl BTOPOH byHKIMK U = 2X.

[pu auddepeHnnpoBaHNY UCTIONB3YeM clieayromue Gopmyist: (sinu) = cosu - u', (cosu)’ = —sinuu'.

1 1 1 1 1 1
f'tx) = (sinix -cos2x) = (sinzx)’COSZx + sinzx(COSZx)’ =cosZx: (E x) - cos2x + sinzx - (—sin2x) - 2x)’

1 1
= —C0S—=X"'C0S2x — 2sin—x - sin2x.
2 2 2
23x+5x2
Jy=—-——
log,(3+10x)
OYHKIUA MPEICTaBIsAeT COOOW YacTHOE JBYX CIOKHBIX (yHKumid. [lo3ToMy cHadaiga BOCIONB3yeMCS MHPaBUIOM
v\ u'v-uw
nuddepeHInpoBaHUs V) =

_(23%5%%) - Jog, (3 + 10x) — 23%*5%" - (log, (3 + 10x))’

(log, (3 + 10x))?
BBe/eM IPOMEKYTOUHBII apryMeHT : [UTst TlepBoil pyHKIMK U = 3x + 5x2, s Bropoii pynkumn u = 3 + 10x.

!

i

Ipu mudpepeHIMpPOBaHUM HCTIONb3YeM creaytomue Gpopmydsl: (a*)' = a*lna - v, (log, u)' = —_—

L (3+10x)

— — B+10x)n2 —
y (log, (3+10x))2 (log,(3+10x))2

3x+5x2 _53x+5x2, 10
2 In2(3+10x)log,(3+10x)-2 G0z,
L

2 2 3x+5x2 2 3x+5x2
, (@355 110g, (3+10x)—23%*5%% (log, (3+10x))r __ 2 *+5%%In2 (3x+5x2)1 logy (3+10x)—23%+5%

(logz (3+10x))2
4. f(x) = arcsin%x + arccos5x

@DyHKUHUS NPEACTABIAET co00l CyMMY JBYX CIOKHBIX — OOpAaTHBIX TPUrOHOMeTpHueckux QyHkimi. [TosToMy CHayasa
BOCIOJB3yeMcst npaBmiioM auddepenuuposanust (U + V) =U' +V'.

I

3
f'x) = (arcsin§x> + (arccos5x)’

. . 3 .
BBeznem npomMeKyTO4HBIH apryMeHT: s NepBOd QyHKIUHN U = X, IS BTOPOH ¢yHKIMM U = 5X.

Ipu 1 depeHIMpPOBAHII HCTIONB3YeM crieyomie dopmyisl: (arcsinu)’ = ——— ; (arccosu)’ = —
p p p y Yy pMy. e

1-u2
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1

1_(%)6)2 (gx) h \/1—25x)2 (Gx)" = s \/1_%_ V1-25x2

5x2

f'(x) = (arcsin%x)’ + (arccos5x)'=

5. f(x) = arccosV1 — e?*

DyHKIUS ABISIETCS CIOKHON 0OpaTHOM TPUrOHOMETPUUECKON. BBeneM npoMexyTounsiii apryment u = V1 — e?*. Jlus
ur

1 GepeHInpOBaHUs HYKHO BOCIIONB30BaThes hopmysoit  (arccosu)’ = — =,
1-u

f'(x) = (arccosVi—e%) = (VI=em)',

\/1 (1 e2X)

[IpoMeXyTOUHBIH apTyYMEHT SBISIETCS TAKXKE CIOXKHOHN (PpyHKIMEH. BBeaeM 1 11 Hero HOBBIN MPOMEXKYTOUHBIH apTyMEHT
— 2x
u=1-—e

Jus nuddepeHnupoBanns HyKHO BOCIIOIB30BATHCS (POPMYITOi

() =%

f'(x) = (arccosx/l——ez")' =— (\/1——62") — - (1-e¥) =-

1 1
e — ———(—2e%) =
Ji- (1 e2x) J1 1+e2% 2J1 e2x xZ\/l—ezx( )

1
Ji-e2x’

(I)opMa npeacraBJacHus pedyJbTaTa: BbIIIOJHCHHAA pa60Ta.

Kpurtepuu ouenku:
Kaxxnoe nmpaBuiIbHO BBINOJHEHHOE JeiicTBHE -1 6aut

KauecTBeHHas OlleHKa HHAMBUAYaJIbHBIX
TIpOLIGHT PesyIbTaTHEHOCTH 00pa30BaTEeIbHBIX JOCTIKCHHIA
(IpaBUNIBHBIX OTBETOB) .

6ast (0TMETKa) BepOabHBINA aHAIOT

90 - 100 5 OTIMYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO

Mmenee 70 2 HE YAOBICTBOPUTEIHHO

Paznen 2 IuddepenuaibHoe 1 MHTErpajbHOE UCUHCTIEHHE
Tema 2.2. Ilpou3Boanasi GyHKUUHU U ee MPUIOKEHUS

[pakruyeckas pa6ora Neb

IIpumeHeHne NPOU3BOAHOM K MCCIeI0BAHUIO QYHKIUI

Heas padorei: Hayuutbes nccnenoBats GyHKIMA U CTPOUTH TPAdUKH (PYHKITHIA.
Beinosinus padory, Bel Oyaere:

YMETb:

- IPOBOANTH UCCIeNOBaHNE (PyHKINI C ITOMOIIBIO TPOU3BOIHON;

- cTpouTh rpaduKn QyHKIHH.

MarepuanbHoe o0ecnieyeHue:

WuauBuayanbHbIE 3aaHus, TA0JINIA TPON3BOIHBIX, KOHCTIEKTHI JIEKIINH, YICOHUKH.

3anaHue:
HccnenoBath GyHKIHIO 11O 001IIeH cXxeMe B TOCTPOUTH ee rpaduk:
1. f(x) = 5x3 — 3x5.
X
2.f(x) = 2 2
KpaTkue TeopeTHueckune cBeeHus:
OOmas cxema ncciae0BaHus QYHKIIHH.
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1. Haiitu o6nacts onpenenenns Gpynkmuuu D ().

2. Haiitu (ecnm 5TO HE BBI3BIBACT 3aTPYAHECHUI) TOUKH IMepecedeHus rpaduka ¢ ocsmu koopauHaT (pu X = 0 u
npu y = 0).

. UccnenoBarh GyHKUNIO HA NEPUOAMYHOCTh, YETHOCTD M HEYETHOCTb.
. Haiiti nHTEpBaBEl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB H 3HaUCHHS (DYHKIMHU B 3THX TOYKaX.
. HaiiTi nHTEpBaNBI BBITYKIOCTH (BOTHYTOCTH) U TOYKH Iepernda rpaduka QyHKIHH.
. Haiiti acumnrotsl rpaduka QyHKIHM.
. HaiitTi monosHuTENBbHBIE TOYKH U TIOCTPOUTH IpadyK MO pe3yabTaTaM HCCIICTOBAHUS.
AJITOPUTM HAXO0KIEHHUSI IKCTPEMYMOB (YHKIIMH M HHTEPBAJIOB €€ MOHOTOHHOCTH € TIOMOIIBIO MePBOit
NMPOU3BOIHOM

1. Haiit 06nacTb onpeneneHus pyHKIMN W HHTEPBAJIBI, Ha KOTOPBIX (D)YHKLHS HeTpephIBHA.

2. Haiitu ipomsBouyto ¢pyukumu f'(X).

3. Haiitu kputrdeckue Touku Gyukimu y = f (X), T.e. ToUkH, IpUHAIIEKAIIHE 00TACTH ONpPEIEICHUS (YHKIIUH, B
KOTOpPBIX Tipou3BoaHas f '(X) oOpamaercs B HyJIb WK HE CYIIECTBYET.

4. UccrnemoBars xapaktep u3MmeHenus ¢yukmwmu f(X) u 3Hak mpomssoxmoii f '(X) B mpomexyTkax, Ha KOTOpPBIE
HaliJCHHBIC KPUTHICCKHUE TOUKH ACIIAT 001acTh onpeneneHust pyukmuu Yy = f ().

5. OTHOCHTENIFHO KaX/J0H KPUTHYECKOW TOUKH OIPEIEIIUTh, SIBISIETCS JIM OHAa TOYKOM MakCUMyMa, MUHUMYMa W
He SIBJISIETCS TOYKOM IKCTpeMyMa.

IToMHHM: KpHUTHYECKAsE TOUKA Xg €CTh TOYKAa MHHHMYMa, €CITH OHAa OTAENAET MPOMEKYTOK, B koTopoMm f '(X)<0, ot
npoMexytka, B koropom f '(X)>0, u Touka MakcuMyma - B OPOTHBHOM ciiydae. Eciu jke B COCEIHHMX MPOMEXYTKaX,
pa3lieNieHHBIX KPUTHUECKOH TOYKOM Xg, 3HAK MMPOM3BOJAHON HE MEHSETCS, TO B TOUKE X QYHKLHUS SKCTpEeMyMa HE HMeEeT.

6. Berunciuth 3HaYeHUs1 PyHKIUH B TOUKaX IKCTpEMyMa.
7. 3amucath pe3ynbTaT UCCleNOBaHUs GYHKINH: TIPOMEKYTKA MOHOTOHHOCTH U 9KCTPEMYMBL.
AJITOPUTM HAaXO0KIEeHHS BBINMYKJI0CTel GyHKIMU U TOYeK neperuda:
Haxoxum BTOpyI0 MPOU3BOIHYIO.
Haxomnm Touku, B koTopbix f''(x) = 0 win He CyIIecTByeT.
3. HUccnenyem 3Hak cieBa M clpaBa OT HAaWJCHHBIX TOYEK W JAENAcM BBIBOA 00 WHTEpBajaxX BBIMYKIOCTH H O
HAJIMYMU TOYEK meperunoa.
4. Haxomum 3HaueHne QyHKIUH B TOUKaX Heperuoda.
ACHMNTOTBI.

AcumnroToii rpaguka ¢pynkuun y = f(x)Ha3piBaeTcs mpsimasi, o0Onaaaromias TeM CBOHCTBOM, YTO PacCTOSHUE
ot toukn (x; f(x)) mo 3TOM TPAMOW CTPEMHUTCS K HYJIO NPH HEOTPAHHYCHHOM y/aJeHHH TOYKH rpaduka OT Hadama
KOOpJHMHAT.

[Ipsimas x = a Ha3pIBaeTCs BEPTHKAIBbHON acHMOTOTOI rpaduka QyHkmmu y = f(x), ecnmu X0oTa OBl OJHO W3
npesfenbHbIX 3HaueHni limy o f(x) wmm  lim,_, ., f(x) paBHO —ocomnm +oo .

3ameuanme. [Ipsimass X = a He MOXET ObITh BEPTHKAJIbHOW aCUMITOTOH, eclii (PyHKIUS HEITPEPhIBHA B TOUKE X =
a . IloaToMy BepTHKaIbHBIE ACUMIITOTHI CJIEAYET UCKATh B TOYKAX Pa3pbiBa QyHKLIUH.

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

npeaebHbIX 3HaUeHUH lim,,_, o f(X) wu lim,_,_,, f(x) pasHo b.

NN bW

N

3ameuanmne. ['padyk QyHKINE MOXKET IMETH TOJIBKO MPABYIO TOPHU30HTAIBHYIO ACHMIITOTY HJIH TOJBKO JIEBYIO.

Mpsimast y = kx + b Ha3bIBacTCS HAKJIOHHOH acMMNTOTOM rpaduka (yHkuun y = f(x), ecmm lim,_ o |f (x) — kx —
=0

Ecmm g pyskmmm y = f(x) cymecTByroT mpeneins lim,_,q, % =ku limy,,(f(x) — kx) = b, To QyHKIHA EMeeT
HaKJIOHHYIO acCUMIITOTY ¥ = kx + b mpux — o .

IMopsnok BINOIHEHHS PA0OTHI:

1. [TpoBecTn aHAIN3 3a1aHHOM QYHKIIMH 110 00TIEH cXeMe.
2. IToctpouts rpaduk GyHKIHH.

Xona pa0orsI:
HccnenoBaTh GYHKLIHIO ¥ TOCTPOUTD €€ TpadHK.
JCZ
Y=z
1. O6nacts onpenenerns Gpyukiwmu D(f) = (—o0; 1) U (1; +0)
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2. Ilpu noacranoBke 3Hauenus x = 0 moxyuum y(0) = 0.

Takyro e TOYKy MOJy4HMM, €CIH INpHpaBHAeM QYHKOWI0O K Hymo. Touka x = 0 - eOUHCTBEHHAas TOYKa
HepeceveHns C OCIMHU KOOPIHHAT.
3. IIpoBepsieM (hYHKIIHIO HA YETHOCTh
(—X)Z _ x2

y(=x) = =—

—2x-2 2x+2

y(=x) # y(x0); y(=x) # —y(x).
Wrak, GyHKIWUA HY 9eTHAs,, HU HEUETHAs, HETIEPUOUICCKasl.
4.]15151 OTBICKaHUsI MHTEPBAJIOB MOHOTOHHOCTH BBIYUCIISIEM TIEPBYIO TPOU3BOAHYIO (DYHKIMH

_ 2x(2x—2) —x?-2  Ax?—d4x—2x? 2x%—4dx
B (2x — 2)? O (2x—2)2  (2x —2)?

!

[IpupaBHHBas ee K HYJIO, MOJydYUM KpUTHYecKue Toukd x = 0; x = 2. OHM pa30MBaIOT 00JIaCTh ONpeJeNeHNs] Ha
CJIeTyolIe HHTEpBabl MOHOTOHHOCTH (—0;0) U (0;1) U (1;2) U (2; +0)
Hccnexyem moBeneHme MpON3BOIHON ClIeBa U CIIpaBa OT HAHJACHHBIX TOYCK pa30MeHNS.
I'paduraeckn HHTEpBAIEI MOHOTOHHOCTH OyyT HMETh BUJ
¥

-+ 2 N+
0 1 2

Hccnenyemas GpyHkuus Bo3pactaeT Ha nHTEepBanax (—oo; 0) U (2; +00) u yosBaer (0; 1) U (1; 2).

5.Touka x = 0 TouYKa JIOKAIEHOTO MaKCUMyMa, X = 2 — JIOKaJbHOTO MHHHMyMa. Halimem 3HaueHue (yHKIH
Ymax = 0; Ymin = 2.

6.. /Iyt OTBICKaHUSI MHTEPBAJIOB BHITYKJIOCTH HaleM BTOPYIO IPON3BOJHYIO

(4x —4)(2x — 2)?> — (2x2 — 4x) - 2(2x — 2) - 2 8 8 1

- (2x —2)* T (2x—2)3 8(x—1)3 (x—1)3

Takux WHTEPBAJIOB HET, IOCKOJIbKY BTOpas IPOW3BOAHAs HE NPUHMMAET HYJEBBIX 3HAUCHHH B 001acTH
OTIpEAEIICHHS.

7. lpsimast x = 1 — BepTuKanbHas acuMNTOTa (PyHKIMU. YpaBHEHUE HAKIOHHON acCUMIITOTH MMeeT BUI y = kx +

n

b.
- f(x)_l- X2 . x2 i 1 1
Txtw x| aow(2X— DX aow2xP-2x xow, 2 2
X
b x2 1 i X -x(x-1) xZ_x2+x_1- X fim =
Tahe\2r—2 27) T NeT 2- 1) xoe 2(—1)  ww2@—1) xe, 2 2

X
KoHneuHbI# BUI IPSMOMA CIETYOTHIA

1 1
=cx+-.
Y =3 2
8.Ha ocHOBe IpOBENEHHOTO aHalM3a BBHINOJIHIEM HOCTpoeHHe Tpaduka GyHKuuu. s 3TOro CHavama CTPOUM

BEPTUKAJIIbHBIC 1 HAKJIOHHBIC ACUMIITOTHI, 3aTEM HAXOJAUM 3HAYCHUC q)yHKI_[I/II/I B HCCKOJIBKMX TOYKaX M MO HUX HNPOBOJAUM
IMMOCTPOCHHUC.

y=(x+1)/2

®opma npeacTaBIeHHs pe3yJibTaTa: BBIIOJHEHHAsA paboTa.
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KpuTtepuu oueHku:
Kaxxmoe npaBuIbHO BBITIOTHEHHOE TeHCTBHE -1 Gat

KauecTBeHHas OL[CHKA HHAMBUAYaTbHBIX
TIpOLCHT Pe3y THTATHBHOCTH 00pa30BaTENbHBIX JOCTHKCHUM
(MpaBHUJIBHBIX OTBETOB) .

6a (oTMeTKa) BepOaJIbHBIN aHAJIOT

90 - 100 5 OTIMYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO

Menee 70 2 HE yIOBJICTBOPHUTEIHLHO

Pazgen 2 IndgdepennnalibHOe M MHTETPAIbHOE HCYUCTCHUE
Tema 2.2. IIponzBoanas GyHKIUM U ee MPUJIOKEHHS

IIpakTHuyeckas padora Ne6

Ipumenenne nupdepeHnuana K npudJINKeHHbIM BbIYHCICHUAM

Heanb padorsi: Hayuutbes npumensts quddepennnan st npuoOInKeHHOTO BEIYUCICHUS 3HaUeHUH (yHKINH.
Boinosnus padoty, Bol Oyaere:
yMeThb:
- HAXOIUTh MPUOIMKCHHBIE 3HAYCHUS (YHKLIUH.
MarepuajbHoe obecniedenne: VHIMBUIyanbHbIE 3aJaHNs, TaOJIULA TPOU3BOJHBIX, KOHCHIEKTHI JICKLHH, YICOHUKH.
3ananue:
BeruucnnTh npubImKeHHbIe 3HAYSHHS, HCNIONB3Yst AuddepeHnman:

1) In1,01;
2) 3,96%;
3) +/16,004;
4) 3/64,09;
5) 41/15,8.

KpaTkue TeopeTHueckue cBeieHH:
Huddepennnanom GpyHkuun y = f(x) B TOUKe X Ha3bIBaeTCs NPOM3BEACHHE NMPOMU3BOJHON (QYHKIMU B 9TOH TOYKE Ha
muddepeHnran apryMmenTa dx.

dy = f'(x0) - dx
dopmyna A TpUOIKEHHOTO BRIYMCIEHUS 3HAYeHUs QYHKIINU:

fG) = fxo) + f'(x0)Ax, Ax = x — x,.
[Ipu npakTHUECKOM MpUMEHEHHH (OPMYJIBI HAI0 MOHUMATbh, YTO TIOTPELIHOCTh MPUOIMKEHHOT0 3HaUeHH S OYJIeT TeM
MeHblIe, yeM MeHble Ax. Kpome Toro, Touka X, 10DKHA OBITh «yA0OHOW» JUIs BEIYMCIICHHS 3HaYCHUS (QYHKIUHU B HEH.
Hy n, pazymeercs, pyaknust y = f(x) nommkHa ObITh 1updepeHInpyeMoit B TOUKE X.
IMopsigok BeINMOJIHEHUSI PAGOTHI:

1. TIlpencraBbTe apryMeHT B BHIE X, + AX.
2. Ilpumenute GopMyiy IUis BIYHUCIEHUS IPUOJIMIKEHHOTO 3HaUeHUS (DYHKIIUH.

Xoa paboTsI:
Boruucnauts npubIbKeHHbIE 3HAYEHUS, HCIONb3Ys AuddepeHunan:

1) 1,011°

B kauectBe «ymo0HOI» ToukH Bo3bMeM X, = 1. Toraa npupainenue aprymenra Ax = x — x, = 1,01 — 1 = 0,01.
flx)=fD)=1"°=1,

f(x)=0(P =104 F(1) = 10.

[oxcrasnss HalWeHHBIE 3HAYEHUS B (hOpMYITy, TOIYdINM:

1,01 =(1+0,01)°~1+10:0,01=1+0,1=1,1.
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2) /7,95
B xauectBe «ym00HO#» ToukH Bo3bMeM X, = 8. Toraa npupamienue aprymenta Ax = x — xq = 7,95 — 8 = —0,05.

fa)=¥8=2 f() = (¥F) =1x7 =
1

/ 1
f(8) - 3.W—E-

INoncrasinsis HalineHHBIE 3HAYCHUS B (JOPMYITY, TOTYINM:

4TO0E = 2/ =005~ 24+ (—005) = 2 — L = 12%
37,95 = /8- 0,05 ~ 2+ —- (=0,05) = 2 122

240 240

1 .
3.3’

®opma npeacTaBIeHHs pe3yJibTaTa: BBIIOJHEHHAA padboTa.

Kpurepuu ouenku:
Kaxmoe mpaBuiIbHO BBEITIOHEHHOE JIeHCTBHE -1 Oamn

KauecTBeHHas OlleHKa HHAMBUAYaJIbHBIX
TIpOTIEHT peay/IHTATHRHOCT 00pa3oBaTeIbHBIX JOCTHKEHUH
(IpaBUNIBHBIX OTBETOB) .

6ast (0TMETKa) BepOabHBINA aHAIOT

90 - 100 5 OTJINYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJIECTBOPUTEIHHO

Mmeree 70 2 HE yJIOBJIETBOPHUTEIIEHO

Paznen 2 IudpdepennuaibHoe U HHTETPaIbHOE HCYHCIEHUE
Tema 2.3 UHTerpaj u ero npujioKeHus

IIpakTuuyeckas padora Ne7

Haxo:k1eHue Heonpe e IeHHBIX HHTErPaJjioB ¢ MOMOIIBIO IPe00Pa30BaHUsI MOABIHTErPAJILHOI0 BbIPAsKeHUS H
MOACTAHOBKOM
Hean padorsi: Hayuutscst HHTErpHpoBaTh QYHKINH, HCHIONB3YS PA3IMYHbIE METOIbI HHTETPUPOBAHHUS.
Beinosinus padory, Bel Oyaere:
YMETb:
- HaXOJJUThb HCONIPEACJICHHBIC MHTETrPaJIbl METOJIOM IMOACTaAHOBKH,
- HaXOJJUThb HECONIPEACIICHHBIC MHTETPAJIbl METOJJOM UHTETPUPOBAHUA T10 YACTAM.
MatepuanbHoe o0ecrieuyenue:
I/IH)II/IBI/IZ[yaHI)HI)Ie 3aJaHus, Ta6nnua HUHTETPAJIOB, KOHCIIEKTBI HGKHHﬁ, y‘le6HI/IKI/I.
3aganue:

Haiiante Heonpe/ieieHHbIE MHTErPAIBI:
1) [(8x* — 6x% + 2x — 3)dx

2) J-3x4+2x2—3x+7 dx

x2

3) [ cos(10x — 5) dx
4) [ 3% xdx

5dx
5) f25+16x2

6) f x2dx

(1-2x3)2
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—ax? 3y
7)f2x4 4x2%-3x 1dx

3x
HOpﬂlIOK BBIINNOJIHCHUSA paﬁOTbI:

3amucaTh 3alaHUE U ONPEICIINTh, KAKUM U3 METOJI0B HHTETPUPOBAHIS HEOOXOANMO BOCIIONIB30BATHCS.

Ecnm nHTErpan MoXXHO HalTH METOAOM HEMOCPEACTBEHHOTO MHTETPUPOBAHUSI, TO, UCIIOJIB3YsS CBOMCTBA MHTETPAJIOB,
MPUBECTH UHTETpal K TabnuaHbIM popmymnam. [IponHTErpHpOBaTS.

Ecnu mHTErpan Mo>XHO HailTH METO/IOM IIOJICTaHOBKH, TO BBECTH HOBYIO IEPEMEHHYIO, HAWTH ee AnudQepeHImal.
Ilocne BBeneHUs HOBOHM NEpeMEHHOHN 3aJaHHBIM MHTErpan NMPUBOAUTCS K HOBOMY MHTErpaly, KOTOpBIH sBIsfeTCA
TabnuuHbIM. Eciii mHTErpasi onpeneneHHbIH, TO BHIYUCIUTE HOBBIE MIPEAEIbl HHTErpUpoBaHus. HaliTi moy4eHHbIH
uHTerpan. B ciyuae HeonpeaeeHHOrO HHTErpajia BEpHYThCS K CTapoi mepeMeHHOIl.

Xona paborsl: Haiitu unterpans::

f 3xt+2x2—3x+7
2

1) dx

X

YToOBI HAWTH ATOT HUHTCTPAJI, HY’)KHO CHa4aJla NPUBECTHU MOABIHTCIPAJIbHOC BBIPAKCHUC K Ta6J'H/I‘IHOMy BUNY. I[J'ISI
9TOT0 HPUMCHSCM MMOYICHHOC ACJICHUC!:

6x4—5x2+3x+4
dx
6x* 3x 4
———+—+ dx
3
6x°> —5+— +4x‘2)dx
x

(
o[ ears [
!

dx i 6x> 4x71 3 4
—+4 dx=T—5x+3ln|x|+ N +C=2x"—-5x+3In|x| ——+C
x - x

J- 15x2dx
(1-x3)*

2)

DTOT UHTETpaT MOKHO HANTH C TIOMONIBIO METO/Ia MOACTAaHOBKU. BBeIeM HOBYIO MIEPEMEHHYIO.

1—-x3=t
flezdx_d(l_zx3)=dt_ 18t (o (PS5 5 .
A—xyr | = dt)= | T = T3 303 T T30 —x9)3
x%dx = ——
3

dopMa NmperocTaBIEHHs Pe3yJIbTaTa: BBIIOJHEHHAs paboTa.

Kpurtepuu oueHku:

Kaxxnioe npaBuIbHO BBITIOTHEHHOE JIeHCTBUE -1 Gan

KadecTBeHHast OlIEHKA HHIUBHIYaIbHBIX
00pa3oBaTeNbHBIX JOCTHKCHHH

IIporeHT pe3yIbTaTUBHOCTH
(TpaBHJTLHEIX OTBETOR) Oan (oTMETKa) BepOaIbHBIN aHAIOT
90 - 100 5 OTIUYHO
80 - 89 4 XOpOILIO
70-79 3 YAOBJIETBOPUTEIBHO
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menee 70 2 HE YAOBJIETBOPUTEIILHO

Pasnen 2 InddepenHuuaibHoe 1 HHTETPAJbHOE HCYMCIIEHUE
Tema 2.3 UHTErpaj u ero npujo:KeHus

[pakTuyeckas padora Ne 8

OnpenenéHHbIi HHTErpaJ U ero cBoiicTBa
Henp padorbl: HayunTbcs HaxoOUTh ONPENECICHHBIE HMHTErPajbl, HCIOJIb3YS
MHTETPUPOBAHNS, BEIYHUCIIATH IPUOIIKCHHBIC 3HAYCHUS ONIPECTICHHBIX HHTETPAJIOB.
Buinosnnus padoty, Bel Oynete:
YMETb:
- BEIYHCIIATH ONPEJICIICHHBIC HHTETPAIIbl Pa3INIHBIMI METOIAMH;
MarepuajibHoe obecrnedeHue:
WunuBuayansHble 3a1aHus, Ta0IUIA HHTETPAJIOB, KOHCIIEKTHI JICKIUH, Y4eOHHUKH.
3aganne:
BrruncinTe onpezeneHHbIe HHTETPaIbl

2. f_32(4x3 + 3x% + 2x + Ddx
4 1

i (‘/} + \/_7) dx
G dx
2

f; 3v1-x?2

5 d
[
s

(x+3)2

Jg e ™ cosxdx

T odx
nToX
—_ P22
3 sin“g

No o &~ W

HOpﬂ)IOK BbINNIOJIHCHHU A paﬁOTbI:

=

pas3udHbIe

3ammcaTh 3aJaHuC U OIIPEACINTD, KAKUM U3 MCTOJA0OB UHTCTPUPOBAHUA HCO6XOZ[I/IMO BOCITIOJIB30BaThCA.

METO/IBI

2. Ecnu wuHTErpajm MOXHO HAHTH METOIOM HEMOCPEJACTBEHHOIO HHTEIPHUPOBAHUSA, TO, HCIOJIb3YsS CBOMCTBA

HWHTETPaJOB, NPUBECTH HHTerpadl K TabmuuHeiM ¢Qopmynam. IIpoumHTErpHpoBaTh.
ormpeereHHoro uaTerpaia no ¢popmyine Hetotona-JIeitouuria.

Breryucnute 3HaueHHE

3. Ecnu wHTErpan MoXHO HaliTW METOJIOM MOJCTaHOBKH, TO BBECTH HOBYIO IIEpEMEHHYI0, HaliTH ee muddepeHunan.
[locne BBeneHnsT HOBOI IEepeMEHHOH 3aJaHHBIA WHTETpa] NMPUBOIMTCS K HOBOMY HHTErpally, KOTOPBIH SBIISETCS
TabnmnuaeiM. Ecnim mHTETpan omnpezneneHHbIH, TO BBIYHCINTH HOBBIE TpeJelibl MHTerpupoBaHus. HaiiTw moirydeHHBIH

HUHTErpal.

4. Ecnu nHTErpai Helb3st HAaTH BBIICYKa3aHHBIMU CIIOCOO0AaMH, TO MPUMEHHUTH (JOPMYITy HHTEIPHUPOBAHHMS MO YACTSIM

fUdv = uv - [vau.

Xoa padoTsI:

1) f_31(4-x3 —3x%+ 2x +5)dx = 4-f_31 x3dx -3 f_31 x%dx + 2 f_31 xdx +5 f_31 dx = x* —x3 + x? 4+ 5x|3,

33+32+453—1+1+1-5=81-27+9+15+2=80
2) f0,4 S5dx

0  4+25x2

DTOT MHTETPa] MOKHO HAUTH C TTIOMOIIBIO0 METO/Ia TIOJCTAHOBKH. BBeIeM HOBYIO ITEPEMEHHYIO.

18
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2y =
2
—dx =dt
f0'4 dx_ _ —fM ax_ __ EfoA ax_ _ 2 _
0 4+25x2 1+ 25,2 470 1+(Ex)2 dx =2dt
2 5
xy =0ty =0
lxp = 0,4 tg = 11
_ 5 2,1 at 1 1 1m_m
= Sfo — =, arctgt|g = (arctgl arctg0) =--o ==
T sinxdx
cos*x
OTOT MHTErpall MOXXHO HAWTH ¢ IOMOIIBI0 METO/Ia TIOACTAaHOBKH. BBeeM HOBYIO IepeMEHHYIO.
- cosx =t ]
o dcosx = dt
3 i — 05
sinxdx sinxdx = dt —dt t™ o5 1 s 1 1
73: sinxdx = —dt = —3:——1 :—21' :7——:2—0,5:1,5
, cos3x Xy =0ty =cos0=1 / t 2 2t 2:-025 2
T T 1
Xp == tg=coS—-=—
ML 37 2

(I)opMa npeacTraBJdcHus pedyJbTaTa: BbIIIOJHCHHAA pa60Ta.

Kpurepuu ouenku:
Kaxxmoe npaBriibHO BBHITIOITHEHHOE ACHCTBHE -1 Gamt

KauecTBeHHas OLICHKa HHANBHIYaIbHBIX
TIpOLCHT Pe3yIHTATHBHOCTH 00pa30BaTeIbHBIX JOCTHKCHUH
(IpaBUNIBHBIX OTBETOB) .
6amt (0TMETKa) BepOabHBINA aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO
Meree 70 2 HE yIAOBICTBOPUTEIHHO

Pa3nen 2 IudpdepennuaibHoe U HHTErpajibHOE HCUHCTIEHUE
Tema 3.3 HHTerpaJ u ero npujio:KeHust

IpakTuyeckas padora Ne 9

IIpumeHeHue onpeaeileHHOr0 HHTEIPAJa K BHIYUCIEHUIO IUI0Madel IocKuX Guryp
Heab padoThl: HAYIUTHCS IPUMEHATH HHTETPUPOBAHKE JUTS PEIICHHS 33/1a4 TE€OMETPHH.
BoinosinuB padoty, Bol Oyaere:
yMeThb:
- HAaXOAUTh IJIOIIAAH IJIOCKUX (I)I/Ipr C MOMOMIBIO ONPEACICHHBIX MHTETPAJIOB,
MatepuanbHoe o0ecreueHnue:
WunuBuayansHble 3aaHus, Ta0INNA HHTETPAJIOB, KOHCTIEKTHI JICKIUH, y4eOHHUKH.

3aganue:
Haiitu miomany miockux GUryp, OorpaHuIeHHbIX JTHHUASMHU:

a)y=x2+1,y=0,x=1x=4

6)y=Inx,y=0, x=1,x =¢;

B) y? =x3;x = 4.
Kpartkue Teopernyeckue cBeIeHUsI:
T'eomempuueckuil cmMvicll ONPedeeHH020 UHMe2pana
Ilycte Gynkmms Yy = f(X) HENIpEpBIBHA HA OTpE3Ke [a;b] A NPUHUMAET HAa 3TOM OTPE3KE HEOTPULATEIbHBIC

3HAYEHUs, T.€. f(X)> 0 mpu xe [a; b]. durypa, obpaszoBaHHas IMHMIMH X=a, X=b, y=0, y= f(X), Ha3bIBACTCS

KpHUBOJIMHEIHOW Tpanernmeil (puc. 1). OnpenesnieHHBIH HMHTErpajll OT HEOTPHULATENFHOH (QYHKIMHM HMMEET IPOCTOH
T€OMETPUUECKHH CMBICIL: 3TO IUIOIIAJb KPUBOJMHEIHON TpareLyy.
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‘ * " Puc. 1
[Inomany miockux Gpuryp

1. Ecm byHKIMS f(X) HEOTpHULIATCIbHA Ha OTPE3KE [a; b], TO IJIOIIAAb S TOJA KPHBOH Y = f(X) Ha [a;b] (puc. 2)
b

YHCIEHHO paBHA ONIPENEIEHHOMY HHTErpaly OT f(X) Ha JAHHOM OTpe3Ke: S = _[ f(X)dx (TeomMeTpHYECKH CMBICTT
a

OTIpeNIeIEHHOTO MHTETPaa).

ol @ & % Puc.2

2. Ecmu pyukuus f(X) — HEIOJIOKUTEIIbHASL HA OTPE3KE [a; b], TO IUIOIIANb S TOJ KPUBOH Y = f(X) Ha [a;b] (puc. 3)
b

paBHa ONpe/ENeHHOMY MHTerpaiy ot f (X) Ha [a; b], B3TOMY CO 3HAKOM «MHUHYC»: S = —J f (X)dx .

a

ezl

Puc. 3
3. Ecm GbyHKIHS f2 (X)Z fl(X) Ha OTpE3Ke [a; b], TO TUIOMIANE S (PUTYPEI, 3aKITIOUYCHHON MEXITy KPUBBIMH Y = f2 (X) "

b
y= fl(x) Ha [a; b] (puc. 4) onpenensercs popmyion S = J. (f,(x)= f1(x))dx .

HOpﬂI[OK BbINNIOJIHCHU A paﬁOT])I:

1. WM3obpasute purypy Ha KOOPAMHATHOH INTOCKOCTH;
2. Ompenenure, sIBISACTCA U GUTYypa KPUBOJIMHEHHON Tpamneuei.
3. Bemuucnure mromans GUTYpHI.

Xoa padoTsI:
Haiitu rutomaas GUrypsl, orpaHudeHHO# rpadpukamu Gynkimid v = x> —3x +2uy =x — 1.

Haiinem npenesisl HHTETPUPOBAHUS - TOUKH NepecedeHus rpauKoB GyHKIUH, U1 5TOTO MTPpUpPaBHIEM MpaBble YacTH
MCXO/IHBIX (DYHKIMI 1 PENINM TI0NTyduBIIeEcs ypaBHeHHe X% — 3x + 2 = x — 1. KopHsSMH 5TOr0o ypaBHEHUS SBIISIOTCS
yucna x = 1 m x = 3, cineqoBaTeIbHO, OHU U SBISIOTCS MPEAeIaMi HHTEIPUPOBAHUSI.
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A
oy

3HaYWT, MWIONIA s PUTYPHI paBHA:

3
Szf(x—l)dx
1
3
f(z 33+ 2)dx = & L0 S S (27 SAR P 2)
T Y= T 3 T T T3 2 3 2 372
1

=1

W -

1
[Mony4wny, 9to mionaas Gurypsl pasHa 1 3 (xB. en.)

®opma npeacTaBiIeHHs pe3yJbTaTa: BBIIOJHEHHAs padboTa.

Kpurepuu ouenku:
Kaxxmoe npaBriibHO BBHITIOTHEHHOE ACHCTBHE -1 Gamt

KauecTBeHHas OL[CHKA HHIMBUIYATbHBIX
TIpOLCHT Pesy THTATHBHOCTH 00pa30BaTENbHBIX JOCTHKCHUM
(IpaBUNIBHBIX OTBETOB) .

6ast (0TMETKa) BepOabHBINA aHAIOT

90 - 100 5 OTJIMYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIIHHO

Menee 70 2 HE YIOBIETBOPUTEIHHO

Pa3gen 3. DjieMeHTHI TeOPUH BePOSATHOCTEH H MaTeMaTHYeCKOii CTATHCTUKH
Tema3.1 DneMeHTHI TEOPUM BEPOSTHOCTEH U MaTeMaTHYeCKOIl CTATUCTUKHU

IMpakTuyeckas pa6ora Ne 10

Penrenune 3a7a4 Ha BIYHCJIEHHE BEPOSITHOCTH € HCMOJIb30BAHNEM )JI€EMEHTOB KOMOMHATOPHKH
Hean padorpi: HaydanThcst HAXOAUTH BEPOSITHOCTH COOBITHI, HCIIONB3YS (HOPMYITEl KOMOMHATOPUKH.
Boinosnus padoty, Bel Oyaere:
YMETb:
-BBIYHCIISITH YHCIIO KCXOJI0B, OJaronpusTCTBYONINX HACTYIJICHUIO PACCMATPUBAEMOTO COOBITHS, UCTIONB3YS (HDOPMYJIBI
KOMOUHATOPUKH;
- BBIYUCIIATH BEPOSITHOCTh COOBITHS IO KITACCHYECKOMY OTIPEICIICHUI0 BEPOSATHOCTH.
MarepuajbHoe o0ecnieyenune: VIHIMBUyalbHbIE 3aJIaHUS, KOHCTIEKTHI JIEKIIHM.

3aganue:

1. T'oToBsICH K MOKJIANY, CTYICHT BBINKCANT M3 KHUTH LUTATy, HO, 3a0BbIB HOMEp CTpPAHWIIBI, HA KOTOPOW OHA
HaxoAWJIach, Hamucal HoMmep Hayaauyy. KakoBa BepOSITHOCTH TOrO, 4YTO CTYAEHT 3alucall HyXKHbIH HOMEp, €Clid OH
MIOMHHMT, YTO HOMEP BBIPAXKAETCS ABY3HAUYHBIM YUCIOM?

2. B smuke 15 pmeraneit, cpemu kotopeix 10 okpamenbl. COopmmk Haymady BbiOpan 3 meranu. Kakosa
BEPOSITHOCTH TOTO, YTO BEIOpAHHBIC JETATH OKa3aJIMCh OKPAIIEHHBIMA?

3. Nmeercs 8 kaprouek. OmHa CTOPOHA KaXIOW M3 HUX YHCTas, a Ha APyroi Hamwcadsl OykBel :K,V,P,JI,
A,H,3,I1. KapTouku KiIaayT Ha CTOJ YUCTON CTOPOHOW BBEPX, MEPEMENTNBAIOT, a 3aT€M ITOCJISIOBATEILHO OJIHY 3a APYToi
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nepeBopadnBaioT. KakoBa BEpOSATHOCTh TOTO, IMPH IIOCIEAOBATEIFHOM TIOSBICHHH OYKB OYHET COCTaBJICH CIIOBO
MMPA3/THUK?

Kparkue Teopernueckue cBeJeHUs:
BeposiTHOCTBIO COOBITHS A Ha3pIBaeTCs OTHOIICHNWE YHCIa M CIy4aeB, OJaronpusATCTBYIOMINX €T0 MOSBICHHIO, K
00IIeMy YHCITy BCeX HECOBMECTHBIX PAaBHOBO3MOXKHBIX M 00pa3yIoIIMX MOJHYIO IpyIny coObiTHi. Takoe ompeneneHue

BEPOSITHOCTH HA3BIBAIOT KJIACCHYECKUM. BeposSTHOCTH cOObITHS 0003HauaeTcst P(A) u Beruucisercs mo popmyie:
m
P(A) =—
@) ="
BeposITHOCTD MOSIBIICHHUS COOBITHS 3aKIIFOUCHA B TIpeerax
or0mol: 0SPA)<1

HOpHIlOK BbIINIOJIHCHHU A paﬁOTbI:
OHpeIleJ'H/ITe COOBITHE A, BEPOATHOCTH KOTOPOT'O HYKHO BbIYHCIIUTD.

[IpocunTaiite obmee yncao(N) BO3MOKHBIX HCXOIOB.
[IpocunTaiite ymcIo UCxom0B(M), 6IATONPHUSATCTBYIONINX HACTYIICHAIO COOBITHS A.

A

) . m
Hcnonb3yiite GOpMyIty IJIs BEIMHUCICHHS BEPOSITHOCTH OmnpeaentHHoro coosirus. P(A) = .

Xona padorsi: 1.Habupas Homep tenedona, aboreHT 320511 ociieare 3 mudpsl ¥ HaOpa uX HayAady, IOMHS . 9TO OHH
pasnuunbl. Haliaure BEpOsITHOCTH TOTO, YTO HAOpaHbI HYXXHbIE I PHI.
Pemenue.

1. CoObiTne A-«HOMEp HaOpaH BEPHO.

2. Yucno n-obmiee YMCIO MCXOAOB MCHBITAHHMA MOJTYYHM, BOCIOJIB30BABIINCH (OpMyIaMu KOMOHMHATOPHKH.
Bcero umeercst 10 mudp, 1.e.. uncino sneMeHToB paBHO 10; B Kakgoe COeIUHEHHE BXOAWUT MO 3 LUQPBI; NOPSIOK
dp(3JIeMEHTOB) CYILIECTBEHEH MPH Ha0ope HOMEpa, 3HAYUT, HY)KHO HailTH 4ucio pasMereHnii u3 10 aneMeHTOB 1o 3

10! _7!8:9-10

no dopmyned3, = ———=720. Utax, n=720

(10-3)" 7!

3. Yucao m=1, T.K. TOJIBKO OANH HAOOP U3 TPEX LUMP SABISETCS HYKHBIM.
m_ 1

4. P(A) = == 7%

2.113 ypHBI, B KOTOpoi HaxoaaTcsa 12 6enbix u 8 4€pHBIX MIAapoB, BHIHMMAIOT HayAady /Ba Inapa. KakoBa BeposTHOCTh
TOT0, 4TO 00a Imapa OKaKyTcst YEPHBIMU?
Pemenue.

1. CobbiTue A-«0ba mapa OKaXyTCsl YEPHBIMUY.

2. Ywucno Nn-o0lmee YMCIO MCXOO0B HCHBITAHUS MOJIYYHM, BOCIOJb30BABIINCH (DOPMyTaMH KOMOMHATOPHKH.

OO6miee 4YHCIO BO3MOXKHBIX CJIydaeB N paBHO 4YHCTy coueTanuit u3 20 snementos ( 12+8) mo msa: n=C3, =
20! _ 20! _2019-18!_
== =190.
21(20-2)! 218! 1-2-18!
3. UYwmcno cygaeB M, OIaronpUATCTBYIOIIUX COOBITHIO A,  paBHO YHCIy COYeTaHWH U3 8 ameMeHTOB ( 8
4epHBIX MApoB ) 110 ABa: N= C3 = ol__8 576
p P AiBa. 8 7 21(8-2)! 216! 1-2:16!
m 28

2.Ha nstu kapToukax pa3zpe3Hoii a30yku Hamucanbl OykBbl A,3,K,0,M. Kaprouku nepeMernimBaroTcsi 1 Hayras
packianpiBaroTcs B psizi. KakoBa BeposaTHOCTh TOT0. UTo nomy4utcs cioso 3AMOK ?
Pewenue.

1. CoOpitre A-«momyautcs cioBo 3SAMOKY.

2. Yucno n-obmiee YMCIO MCXOAOB MCHBITAHHMSA MOJIYYHM, BOCIOJIB30BABIINCH (pOpMyIaMu KOMOHMHATOPHKH.

OO0mee 4YHCIIO BO3MOXHBIX CIy4aeB N paBHO YHCIY MEPECTAHOBOK W3 5 31eMeHTOB (OykB): N=P; = 5!=54-3 -2 -
1=120.
3. Ywucno cmydaeB M, GaronpusATCTBYIOMIMX COOBITHIO A, paBHO 1, T.K. TpeOyeTcsi COCTaBUTD CIIOBO ¢ OyKBaMH,

pacCcTaBJICHHBIMU B OHpeﬂeHéHHOM opsake. A>3t 6yKBI)I pa3JIMYHbI.
1

4. P(A) =" =—

n 120

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHas padboTa.
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KpuTtepuu oueHku:
Kaxxmoe npaBuIbHO BBHITIOTHEHHOE JIeHCTBHE -1 Oat

KauecTBeHHas OL[CHKA HHAMBUAYaTbHBIX
TIpOLCHT Pe3y THTATHBHOCTH 00pa30BaTENbHBIX JOCTHKCHUM
(MpaBHUJIBHBIX OTBETOB) .
6a (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO
Menee 70 2 HE YIOBJICTBOPHUTEIHLHO

Paznen 3. DiieMeHTHI TeOpUHU BEPOSITHOCTEH M MATEMATHYECKOH CTATUCTHKH
Tema 3.1 D1eMeHTHI TEOPUH BEPOSATHOCTEN U MAaTeMATHYECKOIl CTATUCTUKHU

IIpakTHuyeckas padoraNe 11

Haxo:xaeHue 4uCJI0BbIX XapaKTEPUCTUK BblﬁOpKl/l

Hean padoThl: PaccMOTpeTsh OTACTBHBIC TIPUMEPHI, XapaKTePHBIC /IS BLIOOPOYHOTO METO/A.
Boinosnus padoty, Bol Oyaere:
YMETh:

CocTaBnATh pacnpeeneHlue OTHOCUTENbHBIX YacTOT.

CTpouTh NOJIUTOHBI YaCTOT U OTHOCUTEIBHBIX YaCTOT.

3.CTpouTh THCTOrpaMMy MO 3aJaHHOMY CTaTHCTHYECKOMY PACIpPEAEICHUIO:

4. HaxoauTh cTaTHCTUYECKHE OI[EHKH I'€HEePaIbHON COBOKYITHOCTH, 33JaHHONH BapHAaIlMOHHBIM PATIOM:
5.HaxoauTh CTaTHCTHYECKHE XapaKTEPUCTHKH BHIOOPKH.

whE e

MarepuanbHoe obecniedenune: HIuBUAya IbHbIC 3aJaHHsI, KOHCIIEKTHI JIEKIIUH.

3ananue:
1. ITocTpOHTE MONMUTOHBI YaCTOT ¥ OTHOCHUTENFHBIX YacTOT IO PACIIPEICIICHUIO BRIOOPKH:

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

ni|p1|2pz|pz|p2|pa|3pa

2. HocrpoﬁTe TUCTOIpaMMbI HaCTOT U OTHOCUTEJIbHBIX YaCTOT I10 PACHPEACIICHUTIO BLI60pI(I/IZ

Ne Wurepeann, CyMMa 4acToT
MHTEepBajia Xi _ Xi 1 BapuaHT I;I]Ii{TepBana,

1 3-5 D1

2 Shalll 2p,

3 7-9 3ps

4 9-11 %

5 11-13 2p;

6 13-15 3p?

7 15-17 P1+D;

3. Jl reHepaIbHOM COBOKYITHOCTH, 3aJJaHHOW pacripesielIeHueM:
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Haiigure reHepanbHyI0 CpeIHIO0, TEHEPATBHYIO AUCIEPCHIO, TeHEPAIbHOE CTAHAAPTHOE OTKJIOHECHHE, MOy, MEINaHy U
pa3max.
4. 13 reHepanbHON COBOKYITHOCTH CIENaHa BEIOOPKA, 3aJjaHHas PACIIPENCICHUEM:

x| 2 | 4 | 6 | 8 | 10 | 12 | 14

ni| P2 |2p2| P1 | pf | Ps | 2ps |p2+p3

Haiitu BEIOOpOYHYIO CpETHIO0 BEIOOPOUHBIE JUCTIEPCHIO M CTaHAAPTHOE OTKIOHeHne. OOpaTuTe BHUMaHHE: P; = YHCITY
OykB B Bamem nmenu; p,= uncity OykB B Baiueii ¢pamuinu; p; = unciay Oyks B UMeHH Baiero otia.

KpaTkue TeopeTnueckue cBeleHHsI B IIOJHOM 00bEME UMEIOTCS B JICKLIUH.

ITopsiok BHINOJTHEHHS Pa0OTHI:

1 [IpounTaB ycroBue MpeIsIoKEHHOM 3a/1auH , 10 KOHCIIEKTY JICKITMH HAIUTEe COOTBETCTBYIONINE (DOPMYJIHL.

2 .IlpuMeHUTE JIEKLIMOHHBIA TEOPETUUECKUN MaTepuan i PEIIECHUs KaKI0oH 3a7auu.

3 B cny4ae HeOOXOAMMOCTH TPEICTABUTh T€OMETPHUYECKYIO HHTEPIIPETANNIO YHCIOBBIX XapaKTEPHUCTHK. BEIOOPKH.
Xona padorsl: 1. 3amaHo pacnpeeNieHre YacTOT BRIOOPKH:

2
nn| 3|10 7 ] 5

CocTaBuUTh pacnpeeneHne OTHOCUTEIbHBIX YacTOT.
OnpeznenuM cHauana 00beM BEIOOPKU:
n=3+10+7+5 = 25.

o i.
Haiinem oTHOCHTENBHBIE 9aCTOTHI IO popmyne W, = —

w, =i=0,12; w, =E=O,4O;W3 =l=0,28;w4 =i=0,20.
25 25 25 25
CrietoBaTesbHO,
xi | 2 | 6 | 12 | 15

w, | 012 | 040 | 0,28 | 0,20
Kontpoms: 0,12 +0,40+0,28+0,20=1.
2..Tlo pe3yiibTaTaM nNpuMepa 1 MOCTPOUTDH MOJUTOHBI HaCTOT U OTHOCUTCJIbHBIX YaCTOT.
Pemenue. OTO6paBI/IB Ha IIJIOCKOCTHU TOYKH C KOOpANHATAMU (Xi ,ni ) 1 COCAMHUB UX OTPE3KAMH, IMOJTYYHUM IIOJIUT'OH

HacCTOoT:

N

2

12 15 Xi
AHAJIOTHYHO OCTPOUM NOJTHrOH 1o Toukam (X, ,W; )

Wi

0,40 »

0,28

0,20

0,12




3.IlocTpoiiTe THCTOrpaMMYy IO CIEAYIOMIEMY CTATHCTUYECKOMY PACIIPeICTICHHUIO:

Wntepran CymMa 9acToT
Ne unrepBana JUTMHOR BAapUAHT

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

Pemenwe. [Ipexnae Bcero, onpenenum 00beM BEIOOPKH:

n=4+6+16+36+ 24+ 10+ 4 = 100.

Ilo u3BecTHRIM CyYMMaM 4HaCTOT BApUAHT PpAaCCUUTACM IJIOTHOCTD YaCTOThI IO HHTCPBAJIAM!

I110THOCTD YacTOTHI I1;m0THOCTE YacTOTHI
No n. Ne n.
UHTEpBaIa F' MHTEpBAJa FI
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

W300pa3nm MoxydeHHBIN pe3ysbTar:

n;

h 1

7 4
6 +
5 +
4 +4+
3 +4+
2 1
l +4+

5 10 15 20 25 30 35 40 X

4. HaiimuTe cTaTUCTUYECKHE OIICHKU I'eHePATbHOM COBOKYITHOCTH, 33JTAHHOM CJIEAYIONINM BapUAIMOHHBIM PSIOM:

BapHUaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gactota N; ‘ 8 ‘ 9 ‘ 10‘ 3
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Pemenue. Onpenenum 00beM COBOKYITHOCTH:
N =8+9+10+3=30.
Haiinem renepainbHyr0 CpeIHIO:

o 8:-2+9-4+10-5+3-6

X, = =
30

JIJis BBIYMCIICHHS TeHEPATbHOMN TUCTIEPCHUHU HCTIONB3yeM (HOopMyITy D, _X? _ (gr )2. OnpenenuM CpeIHIO KBapaToB:

4-

— .92 42 52 62
X§:82 +9-4 :-;—(;I.OS +3-6 ~178-

Taxum 06pazom, D, =17,8—42 =18-
['eHepanbHOE CTaHAAPTHOE OTKIOHCHHE: & = /D =18 =1,34.

OOBIYHO TIOJTYYC€HHBIX PE3YJIbTATOB JOCTATOYHO JUISI MPAKTUICCKUX 3a1a4. OI[HaKO MOHO ITOJIYIYUTH NJOIIOJTHUTEIIbHBIC
XapaKTCPpUCTUKU IJIs 0oJiee TOHKOI OLICHKHU FeHepaJ’IbHOﬁ COBOKYITHOCTH. HpI/IBeZ[eM ux:

Mopa MO : HanbGonpmas yactoTa
Mo =10-

Memuana Me: BapHAIMOHHBIN P JETUTCS MOIIOJIaM B TOYKE

Me=45.
Pasmax Bapuanuu R: B npumepe
Ximax = 6;Xpin =2
MO3TOMY
R=6-2=4.
5. 13 reHepasibHOI COBOKYITHOCTH M3BJIEUCHA BHIOOpKA
x | 1 | 2 | 3 | 4 | 5

Haiigure cTaTHCTHUECKHE XapaKTEPUCTHKH BBIOOPKU.
Pemenue. Onpenenum 00beM BEIOOPKU:
n=92+94+103+105+106 =500 .
Bei6opounas cpennsis:
~92.1+94.2+103-3+105-4+106-5

Ko = -182.
B 500

OnpenenuM CpeHIO KBaJIpaToB:
w7 92-1°+94.2% +103-3% +105-4° +106-5°

X 2 =11,45.
500

Bribopounas qucnepcus:

Dy = X2 —(X, f =11,45-1,82% =814.

Br100opouHOe CTaHAAPTHOE OTKIOHEHHUE:!

oy =+/814 = 2,85.

®opma npeacTaBiIeHNA pe3yJbTaTa: BBINOIHEHHAsS paboTa.

Kpurtepuu oueHku:

Kaxxnioe npaBuIbHO BHITIOTHEHHOE IeWCTBUE -1 Oa

KadecTBeHHast OlIEHKA HHIUBHIYaIbHBIX
00pa3oBaTeNbHBIX JOCTHKCHHI

[TpoueHT pe3yabTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB)

6ai (oTMeTKa) BepOaJIbHBIN aHAJIOT

90 - 100 5 OTJINYHO
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80 - 89 4 XOPOIIIO
70-79 YAOBJIETBOPUTEIBHO
menee 70 2 HE yJIOBJICTBOPHUTEIIEHO

w

Tema 4.1. MaTpuubl 1 onpeeUTeTH

[pakTuyeckas padora Nel2

JelicTBUSI HAX MATPHIIAMH
Heap padorbi: HayanThest BRIONHATE NEHCTBHA HAal MAaTPHUIIAMHU.
Boinoinus padory, Bel Oynere:
YMETb:
- BBITIOJIHATH ONEPAIK HaJ MaTPULIAMH;
- HAXOJUTh 0OPATHYIO MaTpHILy.

MarepuanbHoe obecnedenne: HHANBUAYAIbHbBIE 3a1aHUS, YYCOHUKH, KOHCIIEKTHI JTEKINH.

3ananue:

1. Haiita maTpuny C = A? +3AB,tne A = (_12 _31); B = (i’ _31)

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

3
3

KpaTkue Teopernyeckue cBe1eHUA:
Marpuueii Ha3pIBacTCS IPSIMOYTONIbHAS TabNUIA Yrces. MaTpHIa 3aMChIBacTCs B BUIE:

a;; Qiz.. Qun
A=| Az Q.. a4y
aml am2~-~ amn

JeicTBus Hal MaTpULIAMU:

1.Cnoxenne.

Onepaum[ CJIOKEHHWA BBOJAUTCS TOJIBKO JJId MaTpuUIl OJJUMHAKOBBIX Pa3MEpPOB. HpI/I CJIOXKCHHU MaTpull UX
COOTBETCTBYIOIINEC 3JIEMCHTBI CKJIAAbIBAIOTCA.

Ay + by A by At by
A+B:C: a21+b21 a22+b22 a2n+b2n
Am1 + bml A2 + bmz Amn + bmn
2. YMHOXKEeHUE Ha YKCIIO.
IIpu yMHOXKE€HHUU MATPULIBl HA YUCIO KaXKIbIA €€ 3JIEMEHT YMHOXKA€eTCsl Ha 3TO YHUCIIO.
ka11 ka12 A kaln
kA = ka21 kazz kaZn
kan, kan, kapn
3.YMHOXEHHE MaTpHIL.

Onepaum[ YMHOXCHUA MAaTPpUI] BBOAUTCA TOJBKO JJIA Ciiy4das, Korga 4Yucjio CTOH6HOB nepBoﬁ MaTpuIbl paBHO

YHCITy CTPOK BTOPOH.
YT0oOBI HAITH AIIEMEHT MATPHULIBI, CTOSIIHI B i-TOH CTpOKe B K-TOM CTOMNOLE, HY)KHO BBIYHCIUTD CYMMY

HpOPI3BC,H€HHﬁ 3JIEMEHTOB I-TOH CTPOKH HCpBOﬁ MaTpulbl Ha COOTBETCTBYIOLINUE 3JICMCHTDBL k-toro CTOJ'I6IIEI BTOpOﬁ.

HOpﬂI[OK BbBITNIOJTHCHUSA paﬁon,lz

1. 3amumwure 3amanue.

2. Onpenenure, Kakue ISHCTBHS, U 110 KAKAM ITPaBUJIaM HEOOXOANMO BBITIONHUTE. [IpounTaiiTe KOHCIEKT.
3. Bromonnute neticreus. [IpoBepbTe NpaBUIIBHOCTD BBIYHUCICHHH.

Xon padoTsl:
1.Haittu matpuny C = A2 + 3AB, eciu
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-2 3\.,_(5 -1
4 ( 1 —1)' B= (1 3 )
a) Haitnem A°, yMHOXasi MaTpuily camy Ha ce0s

w2 2 -0 7)
1 -1 1 -1 -3 4
6) Haiinem marpuity 34, yMHOXHB BCE 3JIEMEHTHI MaTpHIll A Ha 3.
(2 3\ _(-6 9
3‘4_3(1 —1)_(3 —3)
B) Haiinem npoussenenne 3AB
_(—6 9y.(5 -1y_(-21 33
3AB_(3 —3) (1 3)_(12 —12)
r) Haifnem matpuiry C, ckitazipIBasi COOTBETCTBYIOIINE SJICMEHTHI
(7 -9 —21 33\ _/—14 24
C_(—3 4)+(12 —12)_( 9 —8)
2. Haiinem npomssenenue A- A"l u A™1 - A:
-1 (2 3<—2 1)_1 0y _
A-A _(5 6) : —§_(0 ) =F
_ -2 1\rn2 3 10
1.4 — _ _
A A‘(% —§>(5 6)_(0 1)_E'

B cootBeTcTBHU C OMPCACIICHUEM TaHHBIC MaTpHULbI ABJIAIOTCA B3aI/IM006paTHI)IMI/I.

®opMa npeaocTaBIeHUs Pe3yJbTAaTA: BBHIIIOIHEHHAs padboTa.

Kpurepuu ouenku:

Kaxxmoe npaBriIbHO BBHITIOTHEHHOE ACHCTBHE -1 Gamt

[MpotieHT pe3yabTaTUBHOCTH
(IpaBMIIEHBIX OTBETOB)

KauecTtBeHnnas OLCHKA NHANBUAYAJIbHBIX
06p8.30BaTeJ'IBHBIX ,HOCTI/I)KGHI/Iﬁ

Oay1 (oTMeTKa) BepOaNbHBIN aHAIOT

90 - 100 5 OTIMYHO
80 - 89 4 XOpOIIO
70-79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HE YIOBJIETBOPUTEIILHO

Tema 4.1. MaTpuubl ¥ onpeaeJuTeIu

IpakTnyeckast padora Nel3

Bbruucienue onpeaesuTeneil BTOPOro U TpeThero NOpsiAkoB
ey padoThI: HAYYUTHCSA BBIYUCIATH ONPEACIUTENN BTOPOTO U TPETHETO MOPSAKOB.
Boinosnus padory, Bbl Oynere:

YMETb:

- BBIYUCJIATH ONPCACTIUTEIIN BTOPOT'O NOPAAKA,
- BBIYUCJIATH ONPEACTIUTEIN TPETHETO MOPJIKa.

MarepuajbHoe o0ecniedeHue:

3ananue:
Brr4ucuTe onpeaeTuTeNu:

3
Il 2

WHAWBUAYAJIbHBIC 3aJaHUs, y‘le6HI/IKI/I, KOHCIICKTBI J'[CKIIHﬁ.

3 =5 10 -2 1
1 2 3)|-15 5 =2
-1 7 3 -2 -1

KpaTkue Teopernyeckue cBeIeHHU:
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OnpenenureseM KBaapaTHONH MaTPHIIBI BTOPOTO MOPsAKa(OMpeaeTUTeIeM BTOPOTO MOPSIIKA) Ha3bIBACTCS YHCII0, PABHOS

Pa3HOCTH MPOM3BEACHUI 2JIEMEHTOB TJIaBHON THATOHAIM U 3JIEMEHTOB IOOOYHOM THATOHAIH.

a; by

a, b,

OnpenenureneM KBapaTHONH MAaTPHIIBI TPETHETO MOPSAKA(OTPEICIUTEIIEM TPETHETO MOPSIIKA) HA3bIBAETCS YUCIIO, PABHOEC
a1 Q12 Gg3

=a1'b2—a2'b1

dz1 @G22 (23| = A11022033 + Q12023031 + (21032013 — (13022031 — (12031033 — Az3032011
31 A3z dzs

Ilopsaok BbINOJTHEHUs PadOThI:
1 3anumuTe onpeaeanuTeNb, ONPEEIUTe KAKOro OH MOpPsIKa.

2 Hcronb3ysl COOTBETCTBYIOLIEE ONPEAEICHHIE, BBIYUCINTE 3HAUCHHIE ONPEACTUTEN.

Xon padorsi:
BpruucnuTe onpeaenuTenu:

1) |§ _64|=2-6—3-(—4)=12+12=24

5 -2 1
2) 3 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|=4-22+0-(=7)-1+(=6)(=3):5~—
1 -3 2

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

®opma npeacTaBiIeHHs pe3yJbTaTa: BBIIOJHEHHAs padboTa.

Kpurepuu ouenku:
Kaxoe mpaBHUIbHO BBIIOJTHEHHOE AeHCTBHE -1 6amn

KauecTBeHHast OLICHKA HHIMBUIYATbHBIX
TIpOTICHT pe3yTHTATHBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHUI
(IpaBMIIEHBIX OTBETOB) N

Oay1 (oTMeTKa) BepOaNbHBIN aHAIOT

90 - 100 5 OTJIMYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIIHHO

Memee 70 2 HE YIOBJICTBOPHTEIIHHO

Tema 4.2. PelneHue cucTeM JIMHEHBIX aJiredpanvyeckKux ypaBHeHHI.

IIpakTuyeckas padora Ne 14

Pemenne cucreM JiuHelHbIX YpaBHeHnii MmeTogom Kpamepa
Ieap paGoThl: HAYIUTHCS PENIaTh CUCTEMBI JIMHEIHBIX ypaBHEHNH, NCHIOIB3Ys (hopmyisl Kpamepa.
BoinosHuB padory, Bbl Oynere:
YMETbh:
- pelaTh CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHM C IByMsI HEU3BECTHBIMU MeTo10M Kpamepa;
peuarb CUCTEMBI TPEX JIMHEWHBIX YpaBHEHUH ¢ TpeMsl HeU3BeCTHbIMU MeTofoM Kpamepa;
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MarepuajibHOe o0ecnieueHme:
WunuBuayansHble 3a0aHust , y4eOHUKH, KOHCIICKTHI JICKINH.

3aganmne:
PewmnTh cucTeMbl IMHENHBIX YPaBHEHUN:

3X+3y—-52=-2
3x-5y=11
2) <X+y+2z=3
2x+3y =20
2X—-y+72=27

KpaTkue TeopeTHYecKHe CBeIeHUs:

ay1%; + A12%; = by

Az1%; + A%, = by

COCTaBUM ONpeaeIUTENb U3 KOI(Q(UIUEHTOB IPH HEU3BECTHBIX. TOT ONpPEICIUTENb HA3BIBACTCS ONPEETUTENEM

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

ai1 Az
cucTeMsbl:. A=
az1 Az
CocTaBuM OIIpeeNuTed Kax 10l Heu3BecTHOH. Onpeenurens A, nonyyaercs u3 onpeaenuTend & myTem 3aMeHb!
b, a
MEepBOTO CcTOJ0A KOA(D(DHUIIMEHTOB CTOJIOIOM U3 CBOOOHBIX WICHOB. A= bl a12
2 Q22

Onpenenurens A, nonydaeTcs U3 onpeaeauTens & myreM 3aMeHbI BTOPOTo CTOJI0LA KO3()PHUIMEHTOB CTONOLOM M3
CBOOOIHBIX YJICHOB.
a;; by

A=
a, b,

a11%1 + Ag2%; + Ay3X3 = by
[IycTs maHa cucTeMa Tpex JHHEHHBIX YPaBHEHHH ¢ TPEMS HEU3BECTHBIMHE: {1X + A2X5 + Ay3X3 = b,
A31X; + A3pX; + Ag3X3 = b3
CocraBuM onpenenuTesb U3 KOAQ(UIMEHTOB TP HEU3BECTHBIX. DTOT OMPEACIUTEIb HA3BIBACTCS ONPEICIUTEIIEM
a1 Q12 Qg3
cuUCTeMBL:. A= |021 Q2 Az
Q31 A3z Q433
CocTaBuM OIIpeIENMTENN KX 10k Hen3BecTHOI. OnpeaenuTens A; nojydaercs U3 onpeaenuTess & myTem 3amMeHbl
MEePBOTO CTOJI01A KO (DHUIIMEHTOB CTOJIOIOM U3 CBOOOIHBIX YJICHOB.
by a;; a3
Ai=|by az;  aus|
by as; asz
Onpenenutens A, NOJIy4aeTcs U3 ONpPeenTeNs &4 myTeM 3aMeHbI BTOPOTo CTOJIONA KO3((UIIMEHTOB CTONGLOM U3
CBOOO/IHBIX YJICHOB.

a;n by agz
Ay=az by a
asz; bz ass
Onpenenutens Az moTydaeTcs U3 onpeaenuTensd & myTeM 3aMeHBI TPETHEro cTonbna Ko3p(GUIHEHTOB CTOIOIOM H3
CBOOOTHBIX YJICHOB.
a;n G2 by
A3=|az1 az b
asz; as; bz
UYroObl BEIYUCITUTH 3HAYCHUST HEM3BECTHBIX, BOCIIONIB3yeMcs opmynamu Kpamepa:  x; = —; x, =, x3 = "

IMopsaok BHIMOJTHEHUS] pa0OTHI:

1. 3anmumunTe cUCTEMy ypaBHEHHH.

2.3anumuTe ¥ BHIYUCINTE OMPEACTUTENh CUCTEMBI.

3.BruuciuTe onpeneauTeNn Kaxa0:i Hen3BECTHOM.

4 HaiinnuTe 3Ha4eHHUS HEU3BECTHBIX, UCTIONB3Ys hopMyiibl Kpamepa.

30



Xoxa paGoThI:
PaccmoTpum npumep:
Pewuts cucremy ypaBHEHMIA:

X1 + 2x2 - 3X3 = 0;
2x1 - xZ + 4‘X3 = 5;
3x1 + xZ - X3 = 5

—-5-30+0+45-0—-20=-10

-54+0+30-0-20-5=0

1 2 =3
A=12 -1 4 )
31 -1
1 2 -3
AA=(2 -1 4|=10+#0
31 -1
BbIuuCIMM OnpeieuTeN K0 mepeMeHHO:
0o 2 =3
A=([5 -1 4|=0-154+40—-154+10—-0=20
5 1 -1
1 0 -3
A=12 5 4|=
3 5 -1
1 2 0
Az=12 -1 5
Ay 20 A,  —10 3 1 A§
x1=—=—=2;x2=X=¥=—1;x3=X=

AT 10
Orser: (2;-1;0).

®opma npeacTaBIeHHs pe3yJibTaTa: BBIIOJHEHHAsA padboTa.

Kpurepuu ouenku:

Kaxxmoe npaBriIbHO BBHITIOTHEHHOE ACHCTBHE -1 Oamt

KauecTtBeHnnas OLCHKA NHANBUAYAJIbHBIX
06p8.30BaTeJ'IBHBIX ,HOCTI/I)KGHI/Iﬁ

[potieHT pe3yabTaTUBHOCTH
(IpaBHIIEHBIX OTBETOB)

Oay1 (oTMeTKa)

BepOaJIbHBIN aHAJIOT

90 - 100 5 OTJIMYHO
80 - 89 4 XOpOIIO
70-79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HE YIOBJIETBOPUTEILHO

Tema 4.2. Pemienne cucTeM JIMHEHBIX aJire6pandecKux ypaBHeHHId.

I[pakruyeckas padora Ne 15

Pemenne cucrem JIMHelHbIX ypaBpHeHui MeroaoM I'aycca

He.]'[b paﬁOTl)l: HaYy4YUTHCA pCIIaTh CUCTEMbI JIMHEHUHBIX ypaBHeHI/Iﬁ MCTOAOM ITOCJICAOBATCIBHOT'O HCKIIFOUCHUA

nepeMeHHBIX (MeTozoM ["aycca).
BoinosHuB padory, Bbl Oynere:
YMETB:

- pemaTh CUCTEMBI JIBYX JIMHEWHBIX YpaBHEHHI C IByMsI HEU3BECTHBIMH MeTOIOM ['aycca;
pelIaTh CUCTEMBI TPEX JIMHEWHBIX YpaBHEHUI C TpeMsi HEH3BECTHBIMU MeTosioM ["aycca;
MarepuajbHoe o0ecniedeHue: MHANBHTyaTbHBIC 3aJJaHAs, YICOHUKH, KOHCIICKTHI JICKIIUH.

3anannue:
Pemuts cucTeMbl IMHEWHBIX YpaBHEHHIA:
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3%, —2X, =5%X; + X, =3 X, + X, —3X; +2X, =6
1.]2% =3, + X3 +9%X, ==3 o |% —2X, -X,=—6

X, + 2%, —4x, =-3 X, +X; +3X, =16

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

Kparkue Teoperuueckue cBeJeHUs:

Merton Naycca siBisieTcst oTHUM U3 HanOoJIee YHUBEPCAIBHBIX METOIOB PEIICHHS CHCTEM JIMHEWHBIX ypaBHeHMH. OH
COCTOMT B ITOCJIEZ0BATEIEHOM HCKITIOUEHUH HEU3BECTHBIX.

IIpouecc pemenus no meroay I'aycca cocrout u3 nByx 3tanos. Ha nepom stane (mpsiMoit X011) cucTeMa NPUBOJUTCSA K
cryneHuaToMy BuAy. Ha BTropom aTare (0OpaTHBIN X0/) HIET MOCIIEeI0BaTEIbHOE ONPE/ieIeHIe HEN3BECTHBIX U3 3TOU
CTYNEHYATON CUCTEMBI.

Ha mpakruke ynobHee paboTaTh HE C CUCTEMOH ypaBHEHHH, a C paCIIMPEHHOW MaTpPUIIEeH, BBIIOJHSSL BCE DJIEMEHTapHBIE
npeoOpa3oBaHuUs HaJl €€ CTPOKAMH.

DJeMeHTapHBIMH IPE0Opa30BaHUSIMH MaTPHLIBI SIBIISTIOTCS:

- IEpECTaHOBKA CTPOK MECTaAMH;

-YMHOKCHHE HEKOTOPOI CTPOKHM Ha JIF000€, He pPaBHOE HYIIO YHCIIO;

-IpuOaBIICHUE K JIEMEHTaM OJHON CTPOKH COOTBETCTBYIOIIMX AJIEMEHTOB JPYTOH CTPOKH, YMHOKEHHBIX Ha OJTHO H TO K€
YHCIIO

HOpﬂ)IOK BbINIOJIHCHU A paﬁOTLI:

1. 3anumure cucTeMy JMHEHHBIX YpPaBHCHUH.
2. CocraBbTe pacHIUPEHHYIO MaTPHILY.
3. BrmmonHHTE 3NMeMeHTapHBIE TPpeoOpa3oBaHMs CTPOK MAaTPHUIIH, UCKIIFOYAsi TIOCIEOBAaTEIEHO ITepeMeHHbIe. B
pe3ynbTaTe TOJDKHA MONTYIATHCS CTyIIeHIaTas MaTpHUIa.
4. Tlo cTymeH4aToi MaTpHUIle COCTABhTE CUCTEMY.
5. TlocnmemoBatenpbHO HalAWTE 3HAUCHUS BCEX HEM3BECTHEIX.
6. 3ammmmTe OTBET.
Xon padoThI:
Paccmotpum npumep:
Pemuts cuctemMy ypaBHEHUM:
X, + 2x, —3x3 =0;
2x1 — Xy +4x53 = 5;
3x; +x, —x3=5
CocraBuM paclUIMPEHHYIO MaTPUILy U3 KOI(P(QHUIUESHTOB IIPH HEU3BECTHBIX U CBOOOHBIX YJICHOB!

1 2 -=3]0
AB)=(2 -1 4|5
3 1 -1I5
BeImoHuM 31eMeHTapHbIe PeoOpa3oBaHys HaJl CTPOKAMH MaTPHIIBL:
1 2 =30 1 2 =30 1 2 =3|0
2 -1 4|5] ~|0 -5 10|5) ~(0 1 -=2|-1]~
3 1 -1I5 0 -5 815 0 -5 815
1 2 -3]0
~l0 1 -2|-1
0 0 =210

[omydeHHOI MaTpHIle COOTBETCTBYET CUCTEMa YPaBHEHHUH:

Xy +2x, —3x3 =0
X, —2x3 =—1;
—2x3;=0
HaunHasi CHU3y BBepX, HAXOAUM 3HAYECHHS HEU3BECTHBIX:
X1+ 2x, —3x3=0 (x;+2x,—3x3=0 (x;,+2-(-1)=0

X, —2x3=-1 ; X, = — ; x, =—1 ;
x3=0 x3=0 x3=0

X, =2

x, =—1,

x3=0

Orser: (2;-1;0).
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®opma npeacTaBiIeHNUs pe3yJibTaTa: BBIIOJHEHHAs paboTa.

Kpurepuu ouenku:
Kaxxmoe npaBriIbHO BBHITTOJTHEHHOE ACHCTBHE -1 Gamt

KauecTBeHHas OLICHKA HHAMBUAYATbHBIX
TIDOICHT PesyNETATHEROCTH 00pa30BaTEIbHBIX JOCTHKCHUM
(IpaBMIIEHBIX OTBETOB) N

Oayt (oTMeTKa) BepOaNbHBINA aHAJIOT

90 - 100 5 OTIMYHO

80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO

Menee 70 2 HE YIOBJIETBOPHUTEIHLHO

Tema 4.2. Pemenne cucteM JIMHEIHBIX aJre6pandecKux ypaBHeHHUId.

IIpakTuyeckas padora Ne 16

Penrenune cucrem JUHEHHBIX YPaBHEHMII € MOMOIIBIO 0OPATHONH MATPHIIBI
Iens pa6oTsl: HayunuThscs peraTs CHCTEMBI JIMHEHHBIX YpaBHEHHI MATPHIHBIM CIIOCOOOM.
Boimosanus pagory, Bel Oyaere:
YMETb:
-HaXOJTUTh OOPATHYIO MaTPHILY;
- peraTh CUCTEMY JTMHEHHBIX YPAaBHEHHIT MATPHIHBIM CIIOCOOOM.
MarepuajbHoe odecnieyeHue: VHIUBHTyaIbHbIE 3a0aHUSI, YICOHNKHN, KOHCIIEKTHI JICKIIHH.

3ananue:
Pemnth cuctemMy JTUHEHHBIX YpaBHEHUM:

2x; — 3%, +4x3 =11
2) X1 + 2x2 - 3X3 =9
_3x1 - 4'x2 + X3 = —25

1) {le —3x, = -7,
6x1 + 2x, = 12’

Kparkue Teopernueckue cBejeHuUs:
IlycTb 3a1aHa cuctemMa JTUHEHHBIX YpaBHEHUM:
ai1X1 + A1pXy + -+ AnXn = bl;
ayq1Xq + Ayp Xy + -+ AynXn = bz

Am1Xy + AmaXy + -+ A Xy = by

a1 Qg2 Qqp X1 by
CocrasumM MaTpuaHoe ypaBHeHHe: AX = B,rme A = Q21 G2 Gon |; X =(X2 |;B=| D,
Am1 Am2 Amn Xn bn

X=A"1-B

UToOBI BEIYMCIUTE 00paTHYIO MaTPHILY, HYKHO:
a) BBIYMCIIUTD OlpeAenTenb MaTpuisl A (AA # 0);
0) HaiiTu anreOpanyeckue JOMOJHEHUS JJIs KaXK0ro DJIEMEHTa MaTPUIII A;
B) TPAHCIIOHUPOBATh MAaTPHUILY U3 aNreOpandecKux AOMOTHEHUH;
Ajp A Am
r) HaiiT 06paTHYyI0 MaTpuiy: A™1 = i A, Ay Ay
Ain Azn Apn
YroObl HAWTH HEU3BECTHYIO MATPUILY X, HY’KHO YMHOXHUTh 00paTHyro Matpuiy A~! Ha marpuuy B, cocTosmiyro
13 CBOOOHBIX YJICHOB.

IMopsnok BBINOIHEHHS PA0OTHI:

1. 3anumuTe cCUCTEMY THHEHHBIX YPaBHEHHH.
2. CocTaBbTe MaTPUYHOE YPAaBHEHHUE.

3. Berauciure 06paTHyI0 MaTpuILy.
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4. HaiiguTe 3HaYeHUS HEU3BECTHBIX.
5. 3anuIimTe OTBET.

Xopa padorsi:
Pemuts cucreMy JIMHEHHBIX YPAaBHEHUMN:

1) {le - 3x2 = -7

6x1 + 2x2 =12
Haiinem
A= |§ _35| = —10 — 9 = —19 # 0 =o00parHas MaTpuLa ecThb.
-1 _ _i _5 _3
AT = 19 (—3 2 )

Peminm ypaBHeHUe:
_ -1, _ _1(=5

X=A1C= (_3

Otgert: (2; 0).

_ 1
19

(27 1)

19

2%x; — 3%, +4x3 =11
2) { X1+2X2—3X3=9
—3X1 - 4X2 + X3 = —25

Haiinem
2 3 1
2 -2 3 —2| |13 -2
A=[3 -2 -2 =2| |—3| |+| |=—104.
s 1 s 1 5 g8 517l
BI)I‘H/ICJ'H/IM anre6paI/IquI<I/Ie JOIIOJTHEHUA
2 -2 3 1
A11—|_1 =12 A21=—|_1 s| =16
3 1
A31= _2 _2 =_4;
B =2 _ .. 2 1
A, = |g ; = —31; Az =g 5|_2,
A32:_|3 _2|_7;
3 =2 ... 12 3. 12 3.
As=|y T1=13 A= |8 _1|—26, 1433_|3 Sl=

CocTaBuM 00paTHYIO MATpHILY:

L -12 -16 -4
-1 —_ _ _= _
A= Toa 31 2 7 |
13 26 —13
Pemum maTpu4yHOE ypaBHEHUE:!
L -12 -16 -4 10 )
X=A""C=-—|-31 2 7 -4 |=—-—
104 104
13 26 —13/ \-14

Ortsert: (0;4;-2).

Cremnaem MpoBepKy:
0+12-2=10

{ 0—8+4=—4 . (BepHO)

0-4—-10=-14

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHas padboTa.

Kpurtepuu oueHku:
Kaxxnioe npaBuIbHO BBITIOTHEHHOE JIeHCTBUE -1 Oa

1
19

—120 + 64 + 56
( —-310-8-98
130 — 104 + 182

)

104

d

0
—416
208

IIponeHT pe3ynbTaTUBHOCTH
(IpaBMIIBHBIX OTBETOB)

KauecTBeHHas OIICHKAa MHANBUYaJIbHBIX
00pa3oBaTeNbHBIX JOCTHKCHHI
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6a (oTMeTKa)

BepOaNbHBIN aHATIOT

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