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1 BBEJJEHUE

BaxkHylo 4acTh TEOpPEeTHUECKOH M MpO(ecCHOHATIBHOW MPaKTHYECKOH
MOATOTOBKU OOYYArOIIUXCSI COCTABIISIIOT MIPAKTUYECKUE 3aHSTHSL.

CoctaB u cozepkaHue NPAKTUUECKUX 3aHATHUIl HaNpaBJIECHbl HA peau-
3anuio depepanbHOrO rocyapcTBEHHOTO 00pa3oBaTeIbHOTO CTAHAAPTA CPel-
Hero Npo(hecCHOHATBLHOTO 00Pa30BaHHUS.

Benymeli nuaakTU4eCKON LENbI0 MPAKTUYECKUX 3aHATUH SBISAETCS
(hopmupoBanre podecCHOHANBHBIX MPAKTHYECKIX YMEHHH (YMEHHH BBIIIOJ-
HSTbH OTIPECIICHHBIC NCHCTBUS, ONepanuy, He0OOXOIUMbIE B MOCICIYIOMEM B
po¢eCcCHOHANBHON NEesITeIHPHOCTH) WITH YIeOHBIX MPAaKTHICCKUX YMEHHH pe-
IaTh 3aJa4d 110 MaTeMaTHKe, HEOOXOAMMBIX B IOCIEAYIOMEH yueOHOH aes-
TEIBHOCTH.

B cootBercTBHM ¢ pabouell mporpaMMoi y4eOHOH AMCHMIUIMHBI «Ma-
TEeMaTHKa» MPeyCMOTPEHO NPOBEICHNUE MPAKTHUECKUX 3aHATHH.

B pesynbraTe UX BBINOJIHEHUS, 00YYaIOMINIICS JOJDKEH:

ymembp:

-aHAJTU3UPOBATh CIIOXKHBIE (DYHKIIMH U CTPOUTD MX FpapHKH;

- BBITIOJIHATH JEWCTBHS HaJl KOMIIEKCHBIMH YHCIIAMH;

- BBIYHCIIATH 3HAUCHUS TEOMETPHIECCKUX BEIHIHH;

- TPOM3BOJUTH ONEPALUH HaJl MATPUIIAMH U OTIPEICITUTEISAMHY;

- pemaTh 337a4X Ha BBIYMCICHHE BEPOSITHOCTH C MCIOJIb30BAHUEM 3IICMEH-
TOB KOMOMHATOPHKH;

- pemrath PUKIAAHbIC 33/1a41 C UCIOJIb30BaHUEM 3IeMeHTOB TuddepeHiu-
AJIBHOTO ¥ MHTETPAIbHOTO MCUUCIICHUH;

- pemaTh CUCTEMBI JIMHEHHBIX YPaBHEHUH pa3IMYHBIMH METOIaMH;

CopneprkaHue TPaKTHYECKHX U J1a0OpaTOpPHBIX 3aHATUH OPHEHTUPOBAHO Ha
MOJITOTOBKY O0YYaIOIIMXCSl K OCBOCHHIO NMPO(ECCHOHATIEHOTO MO/l  IpOrpam-
MBI TTOJITOTOBKH CIEIMAJINCTOB CPEIHETO 3BEHA IO CTIENHATIBFHOCTH M OBJIAJICHHUIO
npogeccuonaIbHLIMU KOMNEMEHYUAMU:

IIK 1.1. OcymecTBasATH TEXHOJIOTHYECKHUE onepauuu
TI0 TIPOU3BO/ICTBY YE€PHBIX METAIIJIOB.

[IK 1.2. Mcnonp30BaTh CUCTEMBI aBTOMAaTHYECKOTO YIPABJICHUS TEX-
HOJIOTHYECKHM MPOLIECCOM.

[IK 1.3. OkciuryatupoBaTh  TEXHOJOIMYECKOE U IOABEMHO-
TPaHCHOPTHOE 00OPYZOBaHHE, 0OeCIeunBaloIIee MPOIEcC MPOU3BOCTBA Uep-
HBIX METAJUIOB.



IIK 3.2. Y4acTBOBaTh B 00ECIICYCHUN U OIICHKE YKOHOMHYECKOU 3 (-
(heKTUBHOCTH.
IIK 3.3. OdopmiaTs pe3yapTaThl SKCIEPUMEHTAIBHON M HCCIIeNoBa-
TEJIBCKOU AESITEIbHOCTH.
A Taxoke GOPMHUPOBAHUIO 0OMUX KOMNEmMeHUUIL:
OK 2. Opranu3oBbiBaTh COOCTBEHHYIO A€SATEIBHOCTD, BEIOUPATh TUIIO-
BbIE METOJIBI M CIIOCOOBI BBHINOJHEHUs MPOPECCHOHATIBHBIX 33a]a4, OLICHUBATh
uXx 3(h(HEeKTHBHOCTD U KayeCTBO.
OK 4. OcymiecTBisITh MOUCK U MCIOJIB30BaHUE MH(POPMALMH, HEOOXO-
JUMOW 1u1sl () (EKTHBHOTO BBIIOJIIHEHUS NPO(GECCHOHATIBHBIX 3a1ad, npodec-
CHOHAIBHOTO M JINYHOCTHOTO PA3BHUTHL.

BeinonHeHHe 00y4aIOIIUMHKCS MPAKTHYSCKUX PabOT MO y4eOHOU auc-
uuminHe «MaremMaTiukay HalpaBieHo Ha:

- 00001IeHHe, CUCTEMATH3AIINIO, YIIYOIeHHEe, 3aKpeIICHUE, pPa3BUTHE
U JICTATM3AIHIO TIOJyYCHHBIX TEOPETHISCKUX 3HAHUMN MO KOHKPETHBIM TeMaM
y4eOHOU TUCITUIINHBL,

- (hopMUpOBaHKHE YMCHHI MPUMCHSATH MOJyUYCHHBIC 3HAHUS HA MPAKTH-
Ke, peaM3aIii0 eJUHCTBA HHTCIUICKTYaIbHOM U MPAKTHYCCKON AEATSIIbHOCTH,

- pPa3BUTHE WHTCIUICKTYalbHBIX YMECHUN y OYIYIIHX CICIHAAIUCTOB:
AHATUTHYCCKUX, MPOCKTUPOBOYHBIX, KOHCTPYKTHBHBIX H JIP.;

- BBIpaOOTKY IpH PEIICHHM IOCTABJICHHBIX 3aau MPOo(eCCHOHATHHO
3HAYUMBIX KAYeCTB, TAKMX KaK CaMOCTOSTENIbHOCTh, OTBETCTBEHHOCTh, TOY-
HOCTb, TBOPYECKAsI HHUI[UATUBA.

[pakTryeckue 3aHsATHsI MPOBOJISITCS TOC/E COOTBETCTBYIONIEH TEMBI, KOTO-
past 0becrieYnBaeT HAMYHE 3HAHUI, HEOOXOIUMBIX JUISI €€ BBIIOTHEHHSI.



2 METOAJUYECKHUE YKA3AHUA

Paznen 1 KommiekcHble Ynciia

IpakTuyeckas padora Ne 1

Auredpanyeckasi popma KoMILIeKCHbIX uncel. [elicTBust Hax
KOMILIEKCHBIMH YHCJIaMU B ajredpandeckoii popme.

Henp padorei: HayunTbes BBIIOIHATH JEHCTBUS HaJ KOMIJIEKCHBIMH YMCIIa-
MU, 3alMCAaHHBIMHU B anre0pandeckoii popme.

Boinosinus padoty, Bul Oyaere:

YMETh:

- 3aIUChIBaTh KOMIUIEKCHBIE YHCIIa B airedpanyeckoil hopme;

- BBINOJHATH JEUCTBUS HaJ KOMIUICKCHBIMH YHCIaMH B anreOpande-
CKO#1 (hopme.

MarepuajibHoe o0ecriedeHUe: WHIUBHIYAIbHBIC 3aJaHUsl, KOHCIIEKTHI JICK-
LU,
3apanne:

1. Jlauel KoMIUIeKCHBIE yncia: Z;=(-3;-5), 2,=(-7,2;7,2), 25=(2;6).

3ammcaTh 3TH YMcia B anredpandeckoit Gpopme.

2. Beramcnurs:

1) zitzy
2)  zp-13
3) z./z3
4)  7,*1z3
5) z;°.

3. Bruruucnurs:

i—-2 1+3i

l'[opsmonc BbBITNIOJTHCHUSA paﬁon,lz



1. 3amumuTe KOMIUICKCHBIE UHCIa B aireOpamdeckoi ¢opme
z=a+bi

2. BbINOJNHKTE JEHCTBHS HaJl KOMIUIEKCHBIMHU YHCIaMH B aireOpau-
4eckoil popme, ucmonp3yst Gopmysiz; + z, = (a; + a,) + (by + by)i;

zy — 2z, = (a; — ay) + (by — by)i;

zy* Zp = (10, — b1by) + (a1b; + azby)i;

z1 _ ajaz+biby azbi—agb, .

2z, a3+b2 a+b2

Xon padorsi:
1. Jausl komiuiekcHbie uncia: z;= (7;1), z,=(-1,5;1,5), z5=(4;-3).
3anmcath 3TH 9HCIia B alredpanveckoit popme.

Pemenue:

T.k. anredpandeckast popMa KOMIUIEKCHOTO YNCIIa UMEET BUA: Z = a + bi, To
yrcna B anredpandeckoil popme OyIyT 3ancaHbl B BUIC:

2z, =7+1i; 2z, = —1,5+ 1,5(; z; = 4 — 3i.

2. BBIYHCINTE:

z1+2,=(7—-15+ 1+ 15)i =55+ 2,5i;

z,—23 =(—1,5—-4)+ (1,5 + 3)i = =5,5 + 4,5i;
zy _ 7+ _ (7+D)(4+43D) _ 28+40+21i+3i% _ 28+25i-3 _ 25+25i _ 140
z3  4-3i  (4-3i)(4+30) 16—9i2 16+9 25 !
Z,+z3 = (—1,5+1,5i)(4 — 3i) = =6 + 4,5 + 6i — 4,5i> = —6 + 10,5 +
4,5=-1,5+10,5i;
22 =T+ =(7+D3?*7+i) =@+ 14i +iD*(7+1i) =
(48 + 14i)%(7 + 1) = (2304 + 1344i + 196i%)(7 + i) = (2304 + 1344i —
1967+i=2108+1344i7+i=13412+11516%

1+3i  4-5i .
3. Brorumciurs: - — — 8
i-3 1+3i
Pemenne:
143 | 4-50 .
: - —i8=-21-27i;
i-3 1+3i



1+3i _ (1+3i)(-i-3) _ -i-3-3i2-9i _ —10i

1) —==> — = , =—=-
i-3 (i-3)(=i—3) —i2+49 10
_5i —5i)(1-3i —12i-5i i2 —11-17i

2) 4 51. — (4 51:)(1 3L‘) — 4-12i 51.:151 — 11-17i = _11-17i
143i (143i)(1-3i) 1-9i 10

3) =(0)*=(-D*=1
4) —-i—-11-17i-1=-21-27i

dopmMa npeacTaBIeHUs Pe3yJbTaTa: BEIIOJIHCHHAsS paboTa
Kpurepuu ouenku:
Kaxxgoe npaBriIbHO BBHITIOTHEHHOE AeHcTBHE -1 Gamt

KauecTBeHHas OLleHKa HHIVUBHAYAIBHBIX 00pa-
TIpOLCHT Pe3y IHTATHBHOCTH 30BaTEIbHBIX TOCTHKCHUH
(IpaBUNIBHBIX OTBETOB) .
0ast (0TMETKa) BepOabHBINA aHAIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO
Menee 70 2 HE yIAOBICTBOPUTEIHHO

Paszgen 1 KommiekcHbIe YucIa

IpakTnyeckas padora Ne2

JeiicTBUSI HA KOMILIEKCHBIMM YHCJIAMHM B TPUTOHOMETPUYECKO
¢opme. Ilepexoa u3 oaHoi GopMbI KOMILJIEKCHBIX YHCEJ K APYIoii.

He.]'lb: Hay‘II/ITI)CSI 3alMUCbIBATh KOMIUICKCHBIC YUCJIa B TDUTOHOMETPU-
YeCKOM (bopMe, BBITIOJIHATH I[eﬁCTBHH HaJl KOMIIJICKCHBIMH YHCJIaMU B TPUT'O-
HOMETPHUIECKOH GopMme.

Boinosnnus padory, Bel Oyaere:

YMETE:

- 3aIUCHIBaTh KOMIUIEKCHBIE YHCIIa B TPHTOHOMETPUYIECKOH (opme;

- BBITIOJIHATH JIEHCTBHS B TPUTOHOMETpUYECKOH (opme;

- IEPEXOJUTh U3 TPUTOHOMETPUUECKOH (hOPMBI B aliredpandecKyro.




MarepuaiabHoe ofecnedyeHne: HHIANBHIYATBHEIC 3aaHHUsI, KOHCIICKTHI
JICKITHH.
3aganne:
1. JlaHbl KOMILIEKCHBIE uncia: z,=(-3;-5), 2,=(-7,2;7,2), 23=(2;6).
3anmucarth 3TH YKCIIa B TPUTOHOMETPHUYECKOM PopMe.

2.Breraucnure:
1) z, - z3;
2)2,
Z3
3) z7;
4) Vzs;
3. BeimonmHuTe ASHCTBYS 1 3aIUIINTE PE3YIIbTAaT B anredpandeckoit popme:

. 5T .. 5Ty\2 24(cos75%+isin 75%)
a) (3~ (cos 4 +isin 4)) 6) 3(cos 30%+isin 300)

Kpatkue TeopeTnueckue cBeeHuUs:
TpuroHomeTpuyeckoii (GopMOl KOMIUIEKCHBIX YHCEN Ha3bIBaeTCs 3a-
MHUCh UX B BUJE:

z =1"(cosp + ising).

[Ipu BbINOJSIHEHUH NEHUCTBUM HaJl KOMIJIEKCHBIMU YUCJIaMHU B TPUTOHO-
METPUIECKOH (hopMe HCIIOTB3YIOTCS CIEAYIOMNE POPMYIIBL:

2z =n ‘1y(cos(@r + @2) + isin(@, + ¢3))
Z_l = r_l (cos(@y — @,) + isin(@; — @,))
2

2
z" = r"*(cosng + isin ne)

Jlnist M3BIIEYEHHS KOPHS - CTENEHH M3 KOMIUIEKCHOTO YHCIIa B TPUTOHOMET-
puueckoit hopme

z=r-(cos ¢+ising) ucnonn3yercs Gpopmyna :

+2mk . . +2mk n o
w, = V- (COS"’T + isin% - ), TIIe \/F - apu(MeTHIECKUil KOPEHb,
k=0,1,2,...,n-1.

AnropuT™M nepexoia ot anredpandecko GopMbl K TPUTOHOMETPHUIECKOM:

9



[TycTs KOMITIEKCHOE YHCIIO 3aJaHO B anredpandeckoit popme z = a + bi.
1) Moaynms r =|z| omHO3HAYHO OTpeAENAeTCs Mo popMmyne T =

va? + b2
a . b
2) Aprymenr ¢ onpesenserca u3 opmyn COS@ =—, SN =—.
r r
3Ha4yeHus apryMeHTa KOMIUIEKCHOTO YKcIa MOKHO HAXOIUTh U TaK:

e OmpenenuTs , B KaKOW 4eTBEPTU HAXOJUTCA TOYKa (HCIIOJIb30BaTh
reOMETPUYECKYI0 HHTEPIIPETALMIO unucia) z = a + bi

b
e Pemus ypaBHeHHE tg@ = —, MOIy4aeM, 4TO
a
b .
argz = @ = arctg— Ui BHYTPEHHUX Touek | u 4 yeTBepreld,
a
b
argz = @ = arctg— +m JUis BHYTPEHHUX TOYEK 2 4eTBepTH,

b
argz = ¢ = arctg——m I BHYTPEHHHUX TOYCK 3 geTBepTH.

Ecnu Touka z neXKUT Ha AEUCTBUTEILHON MIIM MHUMOM OCH, TO arg Z MO>KHO
HaUTH HENIOCPEICTBEHHO.

3) Haiing Mmoayns U apryMeHT KOMIIEKCHOTO YHCIIA, €70 MOKHO 3aIHCaTh
B TPUTOHOMETPHUECKOM WK TIOKa3aTesibHOU opMe z = r(cos + i sing)
umn z = re'?.

I[opsaok BbINOIHEHHS Pa0OTHI:

1. 3anmmmre 3anaHHble YKCIA B TPUTOHOMETPUUECKOH GOpMe, HCMONb-
3ysl QJITOPUTM MIepeXojia K TPUTOHOMETPHIECKON opMme.

2. BolnonHHUTE 3aaHHbIE [SHCTBHSL.
Xon padorsi:

Janbl komiutekcHble uncia: z;=(7;1), z,=(-1,5;1,5), zs=(4;-3).
1. 3amucate 9ncna z;, Z; M Z3 B TPUTOHOMETPUYECKOH (hopMe.
Pemenne:

1) z=7+1i

|z, = V49 + 1 = V50 = 5v2,

Uucno HaxouTCs B IEPBOM Y€TBEPTH, 3HAUUT

Q= arctg% = arctg0,1429.

10



7, =7 + i = 5v2(cos 8°8’ + isin8°8").
2) z,=-15+1,5i
1z,] = /(—1,5)% + 1,52 = /2,25 + 2,25 = \/4,5=2,1

. b
Yucno HaXOAUTCS BO BTOPOH UeTBEPTH, 3HAUUT @ = arctg—+m =
a

arctg(-1)+n = —%+ = %;
. 3 . . 3m
z,=-15+15i= 2,1(cos: + isin :).
|25 = /9 + 16 = v/25 = 5.
Uucno HaX0UTCs B UETBEPTOM YETBEPTH, 3HAUUT
Q= arctg_T3 = arctg(—0,75) = —36°°52’.
73 = 4 — 3i = 5(cos(—36°52  + isin(—36°52).
2. Briuucnure:
1) Zz - Z3;
2,
2) p
3) zi;
4) Vza;

Pemenue:

7, - 73 = 2,1+ 5(cos(135° — 36°52") + isin (135° — 36°52’)) =

10,5(cos 98°8' + isin 98°8');

2 = 22 (c0s(8°8 — (~36°52")) + isin(8°8' +36°52")) = V2(cos 45° +
3

isin45°);

zy = (sﬁ)s(cos 5-8°8' + isin5 - 8°8') = 12500+/2(cos40°40" +
isin40°40");

Bocnonp3yemcs popmynoii:

mk:ﬁ(cos¢+2ﬂk +isin (p+2ﬂk)
n n

B namewm npumMepe n=2.

3v2 135°+360°k |, . . 135°+360°k. .
Vz, = wy = |— (cos ———— + isin——);
2 2 2
3V2 135°+360°0 | . . 135°+360°0
Wy = T(cos + isin > ) =+/2,1(cos 67°30" +
Isin 67°30);

11



= +/2,1(cos 247°30" +

3\/7( 135°+360°-1+ .. 135°+360°-1)
2 2

isin 247°30").

3. BrinonnuTe neicTBUS U 3aUILINTE pe3yabTaT B anre6pa1/1qec1<0171

thopme:
2- (cosz—;r + isinz—Z))6 =26 (cosz—z "6+ isinz—z- 6) =

51 . .o S\ _ V2 V2 _ _ ..
64 (COSOT + lS;Tl T) = 64 (—7 - 17) = —32v2 — 32V/2i;
24(cos75"+isin 757) _ 24 o _ ° . . o _ o\
m =3 (COS(75 15 ) + lSln(75 15 ) =

8(cos60° + isin60°) = 8 (5 + l?) = 4 + 430

(I)opMa npeacTraBJacHus pedyJbTaTa: BbIIIOJHCHHAA pa60Ta.

Kpurepuu ouenku:
Kaxxgoe npaBmiibHO BBHITIOTHEHHOE ACHCTBHE -1 Gamt

KauecTBeHHas OlleHKa HHAMBUIYaJIbHBIX 00pa-
TIpOTIEHT pesy K TATHEHOCTH 30BaTEJIbHBIX TOCTIKCHHUH
(IpaBUNIBHBIX OTBETOB) .
6ast (0TMETKa) BepOabHBINA aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO
Mmeree 70 2 HE yJIOBJIETBOPHUTEIIEHO

Pasnen 2 [IndpdepennuanbHoe 1 HHTErpaaibHOE HCUUCTIEHUE
Tema 2. 1 Teopusi npee;ioB 1 HEMPEPHIBHOCTbD.

IpakTnuyeckas padora Ne3
Bbruncienue npegesnos.

Hean: Hayuutbcst BEIYUCIATE Ipeaess! pyHKIUI.
Beinosnus padory, Bel Oynere:

12




YMETB!

-BBIUUCIISTE IPEeIbl QYHKINHN, HCTIONB3Ys TEOPEMBI O IIpEe/Ienax;

- PacKphIBaTh HEOIPEAEICHHOCTH;

- HaXOAUTH NpeAeibl (QYHKIUH, UCTIONB3Ysl (POPMYJIBI 3aMedaTeIbHBIX
MPEJEIOB.

MatepuanbHoe odecnedeHue: UHIUBUYaIbHbIC 3aaHUS, KOHCIICKTHI
JIEKLUK.

3aganne:

Beruncnnts npeaensl GyHKIui:

lim,,_,(—x3 + 2x? —4x — 1)

. xX+2
llmx_>_2 m
. 4x2-7x-2
lim,, . 5x2-9x-2

3x3+4x2-1
li sin2x—sin3x
My o

X
i Va+i-1
My ———

O N o 0 bk ow e
=
=
1
8

IMopsigok BeINMOJIHEHMSI PAGOTHI:
Haiinure npeaen GyHKIMH, HCHONB3YsI TEOPEMBI O MpeZesax.

2. Ecnu momy4miace HEONpeNelIeHHOCTb, ONPENeNIUTe ee BUJ U CHOCO0
PacKphITHSI.
[IpeoGpa3zyiiTe GYHKINIO U pacKpOHTE HEOTIPEIECTIEHHOCTb.
Beruucaure npeaen.

Xon padorsi:

Haiiti npenen GyHKuu:

=

A~ ow

1. lim,,,(2x3 — 10x? — 4x + 5)
Ucnonb3yeM TeopeMbl 0 pesIeNax:
lim,_,,(2x% — 10x? —4x + 5) =
2(lim,_,, x)3 — 10(lim,_,, x)? — 4lim,_, x + 5 =16 — 40 —
8+5=—27.

13



2 lim 3x2-11x+6
' X293 x2_5x_3

OyHkuust npeacTaBisieT co00i OTHOIIEHNE IBYX MHOTOWICHOB, 00pa-
IMIAIOIIMXCS B HYJb B Touke X = 3.IloaToMy cHavana npeobpasyem JaHHYIO

(hyHKIHIO.
JIro6oit KBamIpaTHBIN TPEXWICH MOXKHO PA3JIOKUTh HA MHOXKHATEIH C TTIOMOIIIBI0

thopmyBI
ax?+ bx + ¢ = a(x — x1)(x — x3), TIe X; ¥ X,KOPHU KBaJPaTHOTO
TpeXwICHa.
2
KopHsamu kBapaTHOTO Tpexunena 3x% — 11x + 6 SBIAOTCS YucIa 4 3;

3HAYUT
3x2 —11x+ 6 = 3(x — g)(x -3)
A KOpHH KBaJIpaTHOro TpexuieHa 2x2 — 5x — 3 paBHbI i 1 3, cIenoBaTeNbHO
2x2 —5x =3 =2(x +3)(x —3).

. 3x2-11x+6
Bosspamasics k npenery, umeem: lim, 3 Py

. 3x%-11x+6 _ .. 3(X—§)(x—3) T 3x-2 _ 9-2 _ 7 _

limy 3 27 meems = Mg 204D (x-3) My i e 7 b
li 11x3-5x2-6x+10

3. imyesee =iy

Tax kak MHOTOYJICHEI B YHCIIMTENIC U 3HAMEHaTE IS CTPEMATCA K 00, TO
©
MoJyyaeM HCOIIPEACICHHOCTh BU1a [;] HJ’ISI €C PACKPLITHSA pa3aCIUM KaXI0C

claraemMoe JHCIIUTeNs ¥ 3HaMeHatens Ha x*. Toraa momydunm:
o 11x3—-5x2—6x+ 10
im

x—00 6x* —8x2%2+ 2
11* _5x° 6x, 10
s x4 x4 x* " x*
=M et e 2
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. sing
4. lim,_, -

YT100BI BBIYUCIUTH npenei q)yHKHI/II/I, HYKHO BOCIIOJIb30BaTbhCA (l)OpMy-
o . sinx
JIOW IEPBOI'o 3aMEYaTCIbHOTO Mpeacia: llmx_)o T = 1.YMHOXUM YHUCIIUTCIIb

1
" 3HaMCHAaTCJIb )Ip06I/I Ha E

sinf 1sin£ 1 sinz 1
lim 2=lim2 2=—lim 2 __
x-0 X x>0 1 2x50 X 2

7x

4.1im, ., (1 - E)sx

X
IIpeobpa3yeM QyHKINIO TakK, 9TOOBI MOXXHO OBIJIO TIPUMEHHTH BTOPOI

X
3aMeuaTeIbHBIN npeae, dopmymy lim, o (1 + i) =€
BBenem HOByIO EpeMEHHYI0: X = —3Y,X — 00; Y — 00,

3\ 5% 3 15 —-15y
lim (1 - —) = lim (1 - —) = lim (1 + —) =715
x—00 X Y- -3y y—oo y

®opma npeacTaBIeHUs pe3yJbTaTa: BEIIOIHEHHAS padoTa.
Kpurepuu ouenku:
Kaxxgoe npaBriIbHO BBHITTOTTHEHHOE ACHCTBHUE -1 Gamn

KauecTBeHHast OLICHKA HHAUBUIYaJIbHBIX 00pa-
TIDOIGHT PesyIHTATHEROCTH 30BaTENbHBIX JIOCTHIKEHUN
(TIpaBMIIEHBIX OTBETOB) N
Oay1 (oTMeTKa) BepOaNbHBIN aHAIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPHTEIIHHO
Menree 70 2 HE YIOBJICTBOPHTEIIHHO
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Pa3gen 2 InddepenuuanbHoe U HHTErpaabHOE HCYHCIEHHE
Tema 2.2.IlponsBoanas pyHKIHUM U €€ MPUIOKEHHS.

[pakTuyeckas padora Ned

Juddepennupopanne cJ0KHbIX GYHKIUH.

Hean: Hayuutbcst HaX0QUTh IPOU3BOHBIE CIIOXKHBIX (DYHKIIUH.

Beinosnnus padory, Bel Oynere:

YMETb:

- IPUMEHSATH MpaBwiIa T PepeHINPOBAHIIS,

- HAXOJWUTh NIPOM3BOIHBIE CIIOXKHBIX (DYHKITHH.

MarepuanbHoe odecnedyenne: MHINBAAYaIbHbIC 3aJaHUs, KOHCIIEKTHI
JIeKnuH, TabJInIa TPON3BOJHBIX.

3apanne:

Haittu nponsBogHbIe QyHKITHIA

1. y=(5x3-2x)°

2. f(x) =3sin(2x — %)

3. f(x) = arcsindx + arccos*x

4, f(x) =logs(7x* —5x3+1)
o = =2

HOpﬂI[OK BbBITNIOJTHCHUSA paﬁOTLI:

1. Onpenenuts BUI GYHKINH. BBECTH MPOMEXYTOUHBIH apryMEHT.

Omnpenenutb, KakuMH MpaBwiaMu AU GepeHIupOBaHMs
HYXHO BOCIIOJIb30BaThCs. [IPUMEHHTH COOTBETCTBYIONIEE
MIPaBUIIO.

2. Hcnonb3ys Tabnuily NUpOW3BOJIHBIX, HAWTH HPOM3BOJHBIE
GyHKIHH.

3. PackpbITh CKOOKM M TPHBECTH HMOAOOHBIE, €CITH 3TO YIPO-
CTHT 3anuch QYHKIHH.

Xoa padoThI:

Haiiti npon3BoaHbIE QYHKITHIA:
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1. g(x) =1 —4x?H)0
OyHKIMS ABJISETCS CIOXHOW CTENEHHOH. BBeneM ImpoMeXyTOUHBIM apry-
mMeHT u =1-—4x2 Jlna nuddepeHIMpoBaHUs HYKHO BOCIHOJIB30BAThCS
dopmysoit (u™)' = nu™t -’
y =10(1 —4x?)° - (1 —4x?) = 10 (1 — 4x?)°(—8x) = —80x(1 —
4x2)9

.1
2. f(x) = sin-x - cos 2x
@DyHKLKUS NPENCTaBIAeT OO0 NMPOU3BENEHUE IBYX CIOXKHBIX TPUIOHOMET-

pudeckux Qyukiuii. [TosToMy CHauama BOCIOIL3yeMCs IpaBuiioM auddepen-
mupoBauus (U -V) =U'V + UV’

1 1
f'tx) = (sinix -cos2x)' = (sinzx)’COSZx + sinzx(COSZx)’
BBeneM npoMeXyTOYHBIN apryMeHT : s IepBoi QYHKIUN U = %x, JUIsL BTO-

poit GyHKIUHN U = 2X.
Ipu muddepeHIMpoBaHUN HCTIONB3YeM Cilenyromie Gopmyisl: (sinu)’ =
cosu-u',(cosu) = —sinuu'.

1 1 1
f'tx) = (sinix -cos2x)' = (sinzx)’COSZx + sinzx(COSZx)’

1 1 1
=cosox: (Ex) - cos2x + sinzx - (—sin2x) - (2x)'

1
= —coS > X - cos2x — 2sin > X - Sin2x.

2
23x+5x2
Jy=—-——
log,(3+10x)
DyHKIMS TPECTaBISIET COO0ON YacTHOE JABYX CIOXHBIX (yHKuui. [Toatomy
v\ _u'v-uvr
CHayJaja BOCMOJIb3yeMcs paBuiioM nuddepeHmpoBanus v) = v

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

B (log,(3 + 10x))>2

BBeneM NPOMEKYTOUHBII apryMeHT : juis nmepBoit GyHkmuu u = 3x + 5x2,
Juts BTopoit pyHkumu u = 3 + 10x.

Ilpu muddepenuupoBannn ucnonbzyeM ciepyromue (opmyasr:  (a*)’ =

!

!

u ! I
a*Ina - v, (log,u)' =
’ ( 8a ) ulna

17



. (23x+5x2)l-10g2(3+10x)—23x+5x2-(log2(3+10x))r _
y = (log (3+10x))2 -
2374552 17 (3x+5x2)1 log, (3+10x)—23¥+5%

2

(3+10x)ln2(3+10x)’

(log, (3+10x))2

2 2
23%+5%% 1115 (3410x) logy (3+10x)—23%+5%% 10

(3+10x)In2,
!

(log (3+10x))2
4. f(x) = arcsinzx + arccos5x

DyHKUUS OPEACTABISIET COOOH CyMMy ABYX CIOXKHBIX — OOPaTHBIX TPUTOHO-
MeTprueckux QyHkiuii. [Io3ToMy cHauaia BOCIOIb3yeMCsl IIpaBuiioM audde-
permmpoBanust (U +V) =U"+V'.
3 I
f'tx) = (arcsingx) + (arccos5x)’
N . 3
BBezieM IpOMEXKYTOUHBIHA apryMeHT: s NepBoii GyHKUMK U = - X, I BTO-
po#t pyHkumu u = 5x.
[pu ,unq)(bepeHumpOBaHHH HCTIOJIB3yeM craeayromme Gopmynst: (arcsinu)’ =
; (arccosu)’ = Y

ur
V1i-u? 1-u?
f'tx) = (arcsin%x) + (arccos5x)'=

1

JTg@z@x) m

(5x)" =

3

5
5 [1-—2 V1-25x2

25x2

5. f(x) = arccosV1 — e?*

OyHKIUA ABISCTCSA CIOXKHON 00paTHOH TpHTrOHOMETpU4eckoil. BeemeM mpo-
MEXYTOUHBI aprymeHr u = V1 —e?*. Jlns nﬂq)(bepeHuMpOBaHHﬂ HYXHO
BOCIIONIB30BaThes popmyioit  (arccosu)’ =

>

£/(x) = (arccosV1 —e%) = m -(VI—e%) .

[TpomexyTOuHBII apryMEHT SBIISIETCSI TaKoKe CI0KHON pyHKuunei. Beenem u
ISl HETO HOBBIH IPOMEKYTOUHbIN aprymMmenT u = 1 — e2*

18



Jns muddepeHurpoBaHus Hy>KHO BOCIIONB30BAThCS (popMyIIoit

1] wr

(\/ﬂ) T v

Ty — o) — 1 . —oox) — 1 .
f'(x) = (arccosV1 — %) o (V1 —e?) YT
! ey —_1_ 1 ooxy_—_1
2/1-e2¥ 1 =e™) eX2 1—e2x( 2e7) Vi-e2x’

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

Kpurepuu ouenku:
Kaxj0e mpaBuIIbHO BBINOJHEHHOE JeiicTBHE -1 6aut

KauecTBeHHas OLICHKA MHAUBUIYaJIbHBIX 00pa-
TIDOIGHT PesyIHTATHEHOCTH 30BaTEIbHBIX JOCTHKCHUN
(IpaBMIIEHBIX OTBETOB) N
Oayt (oTMeTKa) BepOaNbHBINA aHAJIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPHTEIHHO
Meree 70 2 HE YIOBJICTBOPHTEIBHO

Paznen 2 IuddepeHuuaibHoe 4 MHTErpajbHOe HCYMCIEeHUE
Tema 2.2. [Ipon3BogHas GyHKIUH H €€ MPUJIOKEHHS.

IIpakTuyeckas padora NeS

IIpumeHeHne NPOU3BOJHOM K MCC/IEI0BAHUIO (PYHKIIUIA.

Heab padorbi: Hayuutbes uccienoBars GyHKIUH U CTPOUTH TPadUKH
(hyHKIMH.

Boinosinus padoty, Bol Oyaere:

YMETB:

- IPOBO/INTH UCCIIe0BaHNe (PyHKIHUI C TOMOIIBIO POU3BO/IHOM;

- cTpouTh rpaduky QyHKIHH.

MatrepuanbHoe o0ecrnieyeHne:
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WunuBuayanbHble 3aaHus, TaOJIUIA NPOU3BOIHBIX, KOHCIIEKTHI JIEK-
UH, yIeOHUKH.

3aganne:
HccnenoBaTh QyHKIHIO 11O 001l cXxeMe B MTOCTPOUTH ee rpaduk:
1. f(x) = 5x3 — 3x5.
X
2.f(0) = 5=
KpaTkue TeopeTHieckune cBeeHu:
OOmas cxema ucciaeoBaHus QYHKIHH.

1. Haiitu o6nacts onpenenenus Gpynkiwu D (y).

2. Haiftu (eciu 3TO He BBI3BIBAET 3aTPyIHEHHUH) TOUKU IEepecedeHUs
rpaduka ¢ ocsimu koopausart (pu X =0 u mpu y = 0).

3. UccrnenoBath (pyHKIMIO HA IEPUOJMYHOCTD, YETHOCTD M HEUETHOCTD.

4. HaiitTi uHTEpBaJIbl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB M 3HAYCHUS
(hyHKITNH B 5THX TOYKAX.

5. Haiitn mHTEpBambl BBIMYKIOCTH (BOTHYTOCTH) M TOYKH Iiepernoda
rpaduka QyHKINH.

6. Haiitn acumntoTsl rpaduka GyHKIUH.

7. HaliTu OTIOJHUTEIIBHBIC TOYKH U MOCTPOUTH rpaduK MO pe3yiibTa-
TaM UCCJIEOBaHHSI.

AJTOPUTM HAXOKIEHUS IKCTPEMYMOB (YHKIIMM H HHTEPBAJIOB €€
MOHOTOHHOCTH € TIOMOIIBIO MEePBOii NPON3BOIHOI

1. Haiitu obnactb omnpezaeneHus GpyHKIMU ¥ MHTEPBAJbl, Ha KOTOPBIX
(yHKIMS HETIpephIBHA.

2. Haiitu npoussoanyo ¢pyukuuu f'(X).

3. Haiitn xputnueckue Touku QyHkuuu y = f(X), T.e. TOukH, npHHAI-
Jexale oonacTH onpeneneHust QyHKIMU, B KOTOPBIX mpou3BogHas  f '(X)
oOpaiaercs B HyJb WM HE CyIIECTBYET.

4. UccnenoBaTh xapaktep m3MeHeHus GyHkuuu f (X) 1 3HAK IPOM3BOI-
Hoit f '(X) B mpoMexyTKax, Ha KOTOpBIC HAWICHHBIC KPUTHUCCKUEC TOYKH JICIIST
obnacte onpenenenus Gpyukiun y = f (X).

5. OTHOCHUTENBHO KaXJOH KPUTHYECKOW TOYKH ONPENENIUTh, SBISETCS
JIM OHAa TOYKOW MakCUMyMa, MUHHMYMa WM He SIBIISIETCS] TOUYKOU IKCTPEMyMa.

TToMHH: KpUTHYECKasi TOUKA Xg €CTh TOUYKa MUHHUMYyMa, €CJIH OHa OTJe-
JSIeT MPOMEXYTOK, B KoTopoM f '(X)<0, oT mpomexyTka, B koTopoM f '(X)>0, u
TOYKa MaKCHUMyMa - B IPOTHBHOM ciy4ae. Ecim ke B coceTHUX IPOMEKyTKaX,
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pa3leNeHHbIX KPUTUUECKON TOUYKOH Xo, 3HAK MIPOU3BOJIHON HE MEHSETCS, TO B
TOYKE Xo (DYHKIHSI SKCTpEMyMa HE UMEET.

6. Berauciuth 3Ha4eHUS (QYHKIMHE B TOUKAX SKCTpEMyMa.

7. 3amucarh pe3ynbpTaT MCCIEAOBaHMSA (PYHKIMH: MPOMEXYTKH MOHO-
TOHHOCTH B SKCTPEMYMBI.

AJITOPUTM HAXO0XKAeHHUS BBINYKJIOCTeH (YHKIMH U TO4YeK Neperu-
oa:

=

Haxoaum BTOpYI0 IPON3BOJHYIO.
Haxoaum Touku, B kotopsix f''(x) = 0 wiu He CylIeCcTBYeT.
3. MHccnenyem 3Hak cieBa U crpaBa OT HailICHHBIX TOYEK U JEJIaeM BBI-
BOJI 00 MHTEpBaIax BBITYKJIOCTH U O HAIMYNH TOYEK Mepernoa.
4. Haxomum 3HaueHHE (PYHKINHU B TOUKaX meperuoda.
ACHMNTOTBI.

AcumnToToii rpadpuka ¢pynxkuuu y = f(x)Ha3pBaeTcs mpsmas, 00-
Ja/lafoIasi TeM CBOWCTBOM, 4TO paccrosiaue ot touku (x; f(x)) mo sroit mps-
MOH CTPEMUTCSl K HYJIIO TNPH HEOIPAaHWYEHHOM YAaJICHHHM TOYKH rpaduka oT
Hayana KOOpJMHAT.

IIpsimas x = a Ha3bIBACTCS BEPTUKAJLHOM acCHMNTOTOI rpaduka
¢ynkpu y = f(x), ecam XOoTd OBl ONHO M3 TpENeNbHBIX 3HAYCHHN
limy_ 4o f(x) mmm  lim,_ 4,0 f(x) paBHO —ocommm +oo .

3ameuanme. [IpsimMass x = a He MOXET OBITh BEPTHKAJIbHOW ACHMIITO-
TOH, ecny (YHKIUS HeTIpephIBHA B Touke X = a . [lo3ToMy BepTHKaiIbHBIC
ACHMIITOTBI CJIEyeT UCKaTh B TOUKAX pa3pbiBa (GYHKIHH.

[psimast y = b Ha3pIBaeTCs FOPU3OHTAJIBLHONH  acMMNTOTOM rpaduka

o

¢dbyakomn y = f(x), eClli  XOTA OBl  OMHO W3  MPENeIbHBIX
Huit lim,, o f(x) wm lim,_,_, f(x) paBHo b.

3ameuanmne. ['padyk GpyHKIUN MOKET UMETh TOJIBKO MPaBYIO TOPU30H-
TaJIbHYI0 aCUMIITOTY MJIM TOJIBKO JIEBYIO.

[psimast y = kx + b Ha3bIBaeTCsl HAKJIOHHOH acMMNTOTO# rpaduka QyHK-
mn y = f(x), ecmu lim,_o|f(x) —kx —b| =0

Eciu pnst dyskumm  y = f(x) cymectByloT mnpeaess! lim,._,q % =kwu

lim, o (f(x) —kx) = b, To GyHKIMS MMEET HAKIOHHYIO ACHMIITOTY Y =
kx+b npux = oo .
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HOpﬂIlOK BbINNIOJIHCHHU A paﬁOTbI:

1. ITpoBectn aHanu3 3amaHHOM QYHKIH 1O OOMIEH cxeme.
2. I[Toctpouts rpaduk GyHKITHH.

Xon padoThl:
HUccnenoBaTh GYHKIUIO U TOCTPOUTH e€ TpaduK.
x2

Y=oz

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

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

Takyto ke TOUKY HOJIyYuM, €ClIU NpupaBHsieM QYHKIHIO K Hymo. Tod-
ka X = (0 - eIMHCTBEHHAS TOYKA EPECCUCHHS C OCSIMH KOOPANHAT.

3. [IpoBepsieM QYHKIHIO HA YETHOCTh

_ (_x)Z _ X2
y(=x) = —2x-2  2x+2

y(=x) # y(x); y(—=x) # —y(x).
Wtak, pyHKUMS HU YeTHAs, HU HEYETHAsl, HEIIepUOANYeCcKasl.
4. ]JInst OTHICKaHHUS MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM IEPBYIO MPO-

W3BOJHYIO (DYHKIUH

, 2x(2x—2)—x%-2 4x? —4x—2x*  2x%—4x
h (2x — 2)2 T (2x—2)2 (2x—2)?

IIpupaBHuBas ee K HYJIIO, IOJy4YUM KpUTHUECKHUE TOUKH X = 0; x = 2.
OnHu pa3duBarOT 00JIACTH ONPENEICHU Ha CIEYIONINe UHTEPBAIBl MOHOTOH-
HocTH (—o0;0) U (0; 1) U (1;2) U (2; +0)
Uccnenyem mnoBeneHne NpoOW3BOAHON ClieBa U CIpaBa OT HaMJEHHBIX
TOYEK pa3OueHwus.
I'padruecku HHTEPBATIBI MOHOTOHHOCTH OYyT HUMETh BH
o

=+ 3 = +
o 1 2
Uccnenyemass ¢yHKuus Bo3pactaeT Ha UHTepBanax (—oo; 0) U
(2; +00) u yosiBaer (0; 1) U (1; 2).
5.Touka x = 0 TOYKa JOKATHLHOTO MAaKCHUMyMa, X = 2 — JIOKaJILHOTO
MuHUMYMa. Halinem 3HaueHne QyHKUMA Yoy = 05 Viin = 2.
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6.. It OTBICKaHUSI MHTEPBAJIOB BBITYKJIOCTH HAHIEM BTOPYIO TPOHU3-

_ (Ax—4)(2x—2)>— (2x* —4x)-2(2x —2)-2 _ 8
B (2x — 2)* C(2x—2)3
8

BOJHYIO

n

8(x—1)3 (x—1)3
Takux UHTEPBAJIOB HET, MOCKOJILKY BTOPAst MPOU3BOHAS HE MPHHHMAa-

€T HYJIEBBIX 3HAUCHHUH B 00JIACTH ONpe/ICIICHHSI.
7. Mpsimasg x = 1 — BepTHKaNbHAas acHMNTOTa (QyHKIMH. YpaBHEHHE

HAKJIOHHOH aCHMIITOTHl MMeeT BuIl y = kx + b .
k= 1im 2% = i lim — % lim —
= lim = lim = lim = lim ==
x>0 X x-00 (2x —2)x x>0 2x%2 —2x xow 9 _ 2
X

b 1 x2 1
T e\ =27 2%

x-oo  2(x—1)

| x2—x%+x i | 1 1

e 20—1)  ww2x-1) e, 2 2
X

KoneuHbI#t BUI IPSAMOM CIETYIONIHIA
1 1
y = Ex + >
8.Ha ocHOBe IpOBEIECHHOIO aHAIN3a BBITMIOIHAEM [TOCTPOCHHE Tpaduka
(yakmmn. 71 3TOrO CHadaixa CTPOUM BEPTUKAJIbHBIC M HAKIOHHBIE aCHMIITO-
THI, 3aT€M HAaXOIHMM 3HaueHHe (YHKIHUH B HECKOJBKUX TOYKAX W IO HUX MPO-

BOJUM ITIOCTPOCHUEC.
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\

y=(x+1)/2

x=1

®opma npeacTaBiIeHUs pe3yJibTaTa: BBIIIOJHEHHAA padboTa.

Kpurepuu ouenku:

Kaxxj0e mpaBuIIbHO BBINOJITHEHHOE JieiicTBHE -1 Gaut

[poteHT pe3yabTaTUBHOCTH
(IpaBMIIEHBIX OTBETOB)

KadecTBeHHas oneHka MHIUBUIYaIbHBIX 00pa-
30BaTEIbHBIX JOCTHKECHUN

Oay1 (oTMeTKa)

BepOaIBbHBIN aHAJIOT

90 - 100 5 OTJIMYHO
80 -89 4 XOpOIIO
70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HE YIOBJIETBOPUTEIHLHO

Pazpnen 2 IuddepenuuaibHoe 4 MHTErpajbHoe HCHYHCIEHHE
Tema 2.2. [IpousBognast pyHKUUM U €€ NPUIIOKEHHS.

IIpakTnueckas padora Ne6

Ipumenenne nuddepennuana Kk NpuOJIMKEHHBIM BIYHCICHHAM

Hean padorsr: Hayuurscs npumenstsh quddepernnan juis npu-
OJIDKEHHOTO BBIYMCIICHUS 3HAYEHUH (DYHKIUH.
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Beinosnnus padoty, Bel Oynete:
yMeTb:
- HaXOWUTh NIPUOIIKCHHABIC 3HAYCHUS (QYHKIINI.
MarepuanbHoe odecniedyeHne: MHauBnayanbpHbIE 3a1aHus, TaONWIa IpOU3-
BOJIHBIX, KOHCIIEKTHI JIEKIUH, YICOHUKH.
3aganne:
Brruncnuts npuOImKeHHBIC 3HAYCHUS, HCIIONB3Ys quddepeHnnan:

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

Kparkue Teopernyeckue cBeIeHUs:
Juddepernnanom ¢pyakuun y = f(x) B TOUKe X, Ha3bIBACTCS IPOU3BEICHIC
MPOU3BOTHON (PYHKIIUH B 3TOM TOUKE Ha Tu(QepeHIran apryMeHTa dx.

dy = f'(xo) - dx

dopmyna a7 TPUOTHKSHHOTO BHIUMCIICHHS 3HAYCHUS (DYHKIIUH:

f(x) = fxo) + f'(xo)Ax, Ax = x — x,.
[Ipu mpakTH4IeckoM nMpuMeHeHUH (HOPMYJIBI HaJJ0 TOHUMATD, YTO MOTPETI-
HOCTB NMPHUOIIKESHHOTO 3HAYCHHS OyeT TeM MeHbIIe, yeM Merbe Ax. Kpome
TOTO, TOYKA X JOJDKHA OBITh «yIOOHO /sl BEIYUCIECHHS 3HaUCHUS QyHKINU
B Hell. Hy u, pazymeercs, Gpynkiuus y = f(x) goynkHa 0bITh AuddepeHunpye-
MOH B TOUKE X.
IMopsoK BHIMOJHEHUS PAGOTHI:

1. TIlpencraBbTe apryMeHT B BUIE X + AX.
2. Ilpumenute ¢hopmyiy Uit BBIYUCIECHHS MPUOIMIKEHHOTO 3HAUSHUST PYHK-

LIAH.

Xon padorsi:
Beraucints npubnmKkeHHbIe 3HAYEHUS, HCTIONB3YS UG depeHIma:

1) 1,01
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B kauectBe «ym06HOM» TOUKH Bo3bMeM X, = 1. Torna mpuparieHue apry-
MeHTta Ax = x —xy = 1,01 —1=0,01.

flr) = f() =17 =1;
£ = (') = 102"

£ (1) = 10.

[MoncraBnsist HaliieHHBIE 3HAYEHHS B POPMYITY, HOTYUUM:

1,01 =(1+0,00)°~1+10:0,01=1+0,1=1,1.

2) /7,95

B kauecTBe «yI00HO» TOUYKH Bo3bMeM X, = 8. Torua npupaiieHue apry-
MeHTa AX = x — x5 = 7,95 — 8 = —0,05.

f)=¥B=2 () = (V&) =127 =

11
3368 12

f(8)=

3352

INoncrasnss HaiineHHBIE 3HAYCHUS B (POPMYITY, TOTYINM:

3758 — 38 00E~ 2 4l (_005) =9 L _ 1239
V7.95=48-005~2+7- (=005 =2—25=1-0

®opma npeacTaBiIeHUs pe3yJibTaTa: BBIIOJHEHHAsA padboTa.

Kpurtepuu ouenku:

Kax1oe npaBUIbHO BBIIOTHEHHOE AeHCTBHE -1 6ast

IIpoueHT pe3ynbTaTUBHOCTH
(MpaBMIIBHBIX OTBETOB)

KauecTBeHHas olleHKa HHANBUAYAIBHBIX 00pa-
30BaTENbHBIX JOCTUKEHUN

Oamn (oTMeTKa)

BepOanbHBIN aHAJIOT

90 - 100 5 OTJINIHO
80 - 89 4 XOPOIIO
70-79 3 YIOBJICTBOPUTEIHHO
menee 70 2 HE yIOBJIETBOPUTEIHHO

Pa3nen 2 [IudpdepeHnuaibHoe U HHTETpaIbHOE HCYHCIEHUE
Tema 2.3 HUHTerpaj u ero npujioKeHus
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IpakTuueckast padora Ne/

HaxoxneHue Heonpeae1eHHBIX HHTEIPAJIOB ¢ IOMOIIBIO Pe0dpa3oBaHUs
NOJBLIHTEIPATBHOI0 BhIPAKeHUS U MOACTAHOBKOM

Hean padorei: Hayuntbcs nHTErpUpOBaTh (DYHKLUH, HCIIONB3YS pas-
JIMYHBIE METOJbl UHTETPUPOBAHMUSL.

Beinosnnus padory, Bel Oynere:

YMETh!

- HAXOJWUTh HEONPEAEICHHBIE HHTErPAIIbl METOIOM MOACTAHOBKH;

- HaXOJHUTh HEOMPEEIICHHbIE HHTETPAIbI METOAOM HHTETPUPOBAHUS 10
4acTsIM.

MarepuanbHoe o0ecnieuenue:

WunuBuayansHble 3aaHus, TaOJNIa HHTETPAIOB, KOHCIIEKTHI JICKIUH,
YIeOHUKH.

3ananue:

Haiinure HeonpeneneHHble HHTEIPAJIbI:
1) f(8x* — 6x? + 2x — 3)dx

3x*4+2x2-3x+7

2) [ T gy
3) [ cos(10x — 5) dx
4) [ 3% xdx

5dx
5) f 25+16x2

6) f x2dx

(1-2x3)2

4_p42 _oa
7)f2x 4;:/}3x 1dx

l'[opsmonc BbBITNIOJTHCHUSA paﬁon,lz
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1. 3anmcarh 3agaHWE W ONPENCIUTH, KAKUM M3 METOAOB HHTETPUPOBAHUS
HEOOXONMO BOCIIOJIB30BATHCA.

2. Ecnu mHTETrpanm MOKHO HAalTH METOJOM HETOCPEICTBEHHOTO MHTETPHPO-
BaHMS, TO, HCIIONIB3YsI CBOMCTBA MHTErPalioB, IPUBECTH WHTErpan K Tad-
mnaHEIM opmMynaM. [IponHTETpHpOBATS.

3. Ecnu mHTErpan MoxHO HalTH METOJIOM HOJACTaHOBKH, TO BBECTH HOBYIO
nepeMeHHy0, HalTh ee nuddepenuuan. [locne BBeneHNs HOBOM mepe-
MEHHOI! 3aJJaHHBI{ MHTErpas MPUBOAUTCS K HOBOMY UHTErpaily, KOTOPBIi
ABJsieTCS TabIM4YHbIM. Eciii MHTErpasn onpeenaeHHbli, TO BBIYUCIUTE HO-
BbIE Mpenessl nHTerpupoBanus. Halitn nomydeHHslit uaTerpan. B cioydae
HEOIPEAEIIEHHOT0 UHTErpaia BEPHYThCS K CTapOi IEPEMEHHOM.

Xona padorsl: Haiitu nunTerpans::

3xt+2x2—3x+7
f ——dx

1)

X

YToOBI HAWTH ITOT HUHTCTPaAJI, HY’>KHO CHa4aJla MPUBECTU MOABIHTCIPAJIb-
HOC BBIPA’KCHUC K Ta6J'II/I‘IHOMy BUAY. I[J'[ﬂ 3TOro NpUMCHIACM IMOYWICHHOC
JACICHUC!
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f6x4—5x +3x+4

x*  5x? 3x 4)
= 2 dx
22

f 6x> —5+— +4x‘2) dx

(
fxzdx—Sfdx

X

g 5 A
+4 | x“dx = 3 5x + 31n|x| +

4
=2x>—5x+3In|x| ——+C
x

2) f 15x2dx

(1-x3)*

-1
+C
1

10T HHTCrpajl MOXKHO HAlTH C IIOMOIIBIO METOAa IOJACTAHOBKH.

BBezneM HOBYIO TepeMeHHYIO.

1—-x3=t
15x2dx d(l—x3) =dt
f (1—x3)4 =

T 3(1-x%)°

+C

®opma npegocTaBJeHUs pPe3yabTaTa: BHIIOIHEHHas padoTa.
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Kpurepuu ouenku:
Kaxxgoe npaBriIbHO BBHITIOTHEHHOE AeWicTBHE -1 Gamn

KauecTBeHHas OL[CHKA HHAMBUIYaJIbHBIX 00pa-
TIpOLCHT Pesy THTATHBHOCTH 30BaTENbHbBIX JIOCTHIKECHUHN
(MpaBHUJIBHBIX OTBETOB) .
6a (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIHHO
Menee 70 2 HE yIOBJICTBOPHUTEIHLHO

Pa3nen 2 IludgdepennnanbHoe U HHTErpajibHOe HCHUCIEHUE
Tema 2.3 NHTErpaj u ero npujioKeHus

IpakTuyeckas padora Ne 8

OnpenenénHblil HHTErpaja v ero cBoicTBa

Heanb paborsl: HayuuTscst HaXOAUTH ONpeNeNeHHbIe HHTEeTpajbl, Hc-
MOJIb3Yysl PAa3JIMYHBIC METOABI MHTCIPUPOBAHMSA, BBIYUCIATDH HpI/I6J'II/I)KeHHI)Ie
3HAUYCHUA OIPCACIICHHBIX HUHTCI'PAJIOB.

Boinosinus padoty, Bol Oyaere:

YMETE:

- BBIYUCJIATH ONPECACIICHHBIC MHTETPAJIbI PA3JIMYHBIMUA METOAaMU;

MarepuanbHoe o0ecnieuenue:

WunuBuyansHble 3aaHus, TaOJIMIIa MHTETPAJIoB, KOHCHIEKTHI JIEKIUH,
YIeOHUKH.

3ananmue:

Brruncnure OINPCACIICHHBIC NHTCTPAJIbI

2. f_32(4x3 + 3x?% 4 2x + 1)dx
3. [ (Va+f)dx

G dx
4. [ —
5

3 3V1-x?

IS dx
-2 3Gerar
30




T
6. Jge ™ cosxdx

7. fFX

T in2X
3SlTl3

Iopsiaok BbINOIHEHHS Pa0OThI:

1. 3anwmcarb 3agaHue W ONPEAEIHTb, KAKUM M3 METOJIOB MHTETPUPOBAHUS
HEeo0XO0JMMO BOCIIOJIB30BAThCSL.

2. Ecnm uHTErpan MOXKHO HaWTH METOJOM HENOCPEACTBEHHOI'O WHTETPU-
pPOBaHHMsA, TO, MCHONB3YsI CBOWCTBA MHTETPAJIOB, IPHBECTH HHTETPAI K
TabauaaeM opmynam. [IpouHTErpHpoBaTh. BHUNCINTE 3HAUEHUE OII-
peneneHHoro uHTErpana mno popmyne Hetotona-JleiiOnura.

3. Eciu mHTETpan MoKHO HallTH METOJOM MOJICTAaHOBKH, TO BBECTH HOBYIO
MepeMeHHY10, HalTh ee nquddepennuan. Ilocne BBecHNUS HOBOW MEpeMEHHON
3aJlaHHbIM MHTErpay NPHUBOIUTCA K HOBOMY MHTETpajly, KOTOPBIH SBISAETCA
TabnuuHbIM. Ecu mHTErpas onpeseneHHbId, TO BBIYUCIUTH HOBBIC MPEIEIbI
UHTErpupoBaHusl. HailTu nomyyeHHbId HHTETpall.

4. Ecnu WHTETpaN HeJb3s HAWTH BBINICYKa3aHHBIMH CIIOCOOAMH, TO MPH-
MeHHUTH GopMyITy MHTerpupoBanus 1o yactsam [ UdV = UV — [VdU.

Xon padorsi:

1) f_31(4x3 —3x%+2x +5)dx = 4f_31 x3dx — 3 f_31 x?dx +
2—13xvdx+5—13adx=x4—x3+x2+5x—13=34—-33+32+5-3—1+1+1
—5=81-27+9+15+2=80

2) J-O,4 5dx

0 4+25x2

OTOT MHTETpaJ MOKHO HAWTH C MOMOIIBIO METO/a MOJACTAaHOBKU. BBenem Ho-
BYIO IIEPEMEHHYIO.
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S5y =
2
—dx =dt
fM dx ——fM dx ==Ef0'4 ax  _ 2 , _
0 4+25x2 14252 470 1+(Ex)2 dx ==dt
2 5
xy =0ty =0
_52.14d 1 _xB_OAtB:_
t 1 _ E
o= Sfo — =, arctgt|g = (arctgl arctg0) = - - ==
gsznxdx
3) fO cos*x

OTOT MHTETpAT MOXKHO HAlTH C MOMOIIBIO METOMA MOJICTaHOBKU. BBenem HO-
BYIO IIEPEMEHHYIO.

r cosx =t .
T dcosx = dt
§sinxdx —sinxdx = dt I —dt t- 1
f73— sinxdx = —dt :f—Sz——?S:—Zg’s
g COSTX xy =0 ty =cos0 =1 1 t 2 2t

T T 1
_xB =§ tB =COS§=§_
! ! 2—-05=1,5
72025 2 CT

®opma npeacTaBIeHAA pe3yJibTaTa: BBIIOJIHEHHAs paboTa.

Kputepun ounenku:
Kaxioe npaBUIbHO BBIIOJTHEHHOE AeHCTBHE -1 6ast

KauecTBeHHas olieHKa HHANBUAYAIBHBIX 00pa-
TIpOLICHT PesyIbTaTHRHOCTH 30BaTENbHbBIX JIOCTHIKEHUI
(MpaBMIIBHBIX OTBETOB) .
Oam (oTMeTKa) BepOATBHBIN aHAIOT
90 - 100 5 OTIMYHO
80 - 89 4 XOPOIIO
70-79 3 YAOBJIETBOPUTEIBHO
Meree 70 2 HE yJIOBJIETBOPHUTEIIEHO
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Paznen 2 IludgdepenumnaibHoe 1 HHTErpajabHOe HCUUCTEHHE
Tema 3.3 HUHTerpana u ero Npujo:KeHHs

IIpakTuyeckas padora Ne 9

IIpuMeHeHMe onpeeJICHHOT0 HHTErpaJia K BHIYHCICHUIO IUIOIAAei 1J10-
cKkux ¢uryp.

Iesb padoThI: HAYyUYUTHCA IPUMEHATh HHTETPUPOBAHUE IS PEIICHUS
3a/1a4 TeOMETPHH.

Buinosnnus padoty, Bel Oynete:

yMeThb:

- HAXOJWTh IJIOMAAHN IIOCKUX (PUTYp C TIOMOIIBIO OIPEIEICHHBIX HH-
TErpaos;

MarepuajnbHoe obecneyenme:

WunuBuayansHble 3aaHus, TaOJNIa HHTETPAIOB, KOHCIIEKTHI JICKIUH,
YIeOHUKH.

3aganue:
Haiiti mnomany miockux Guryp, orpaHIIeHHbBIX JTHHASIMH:
a)y=x%>+1,y=0, x=1,x=4;
6)y=Inx,y=0, x=1,x =¢;
B) y2 =x3%x = 4.
KpaTkue TeopeTHuecKne cBeJIeHH:
Teomempuyeckuii cmvic OnpederenHo20 unmezpana
[ycts pyaknus y = f(x) HeTpepbhIBHA Ha OTpE3Ke [a; b] U IPUHUMAET
Ha 3TOM OTPE3KE HCOTPHULATCIBbHBIC 3HAYCHMS, T.C. f(X)>O npu Xe[a; b].
durypa, obpasosanHas muHUIMA X =8, X=b, y=0, y=f (X) , HA3bIBACTCSI
KPUBOJIHHEHHOH Tparerweid (puc. 1). OnpeneneHHBINH HHTETPalI OT HEOTPHIIa-
TeNbHON (YHKIMM MMEET NMPOCTOH TeOMETPUYECKHH CMBICT: 3TO IIIOIIA/Ib
KPUBOJIMHEHHOM Tpaneuuu.

[Tnomany miockux Gpuryp
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1. Ecmm ¢byHKIASA f(x) HEOTpHIIAaTeIbHA HA OTpPE3Ke [a; b], TO IUIOIIANb S

MOJT KPUBOU Y = f(x) Ha [a; b] (pHc. 2) YHCIEHHO paBHA OIMPEICICHHOMY HH-
b

Terpaimy oT f(x) Ha JaHHOM OTpe3ke: S :I f(x)dx (TeOMETPHIECKUI CMBICIT

a
OTIpeNIeIEHHOTO MHTETpaa).

\

) ' & % Puc.2

2. Ecmm GbyHKIUS f(x) — HCIIOJIOXKUTEIIbHAS HAa OTPE3KE [a; b], TO IUIOIIAAb

S mon kpuBOH Y = f(x) Ha [a; b] (puc. 3) paBHa ONpeNEICHHOMY HWHTETpaiy
b

oT f(X) Ha [a; b], B3SITOMY CO 3HAKOM «MHUHYC»: S = —I f(x)dx .

a

| Puc. 3

3.  Ecmn dynkums fZ(X)Z fl(x) Ha OTpEe3Ke [a; b], TO TUIONIAAb S (GUrypHI,

3aKJIFOUYEHHOW MEXIy KPUBBIMHU Y = fz(x) uy= fl(x) Ha [a; b] (puc. 4) omn-

b
penensercs Gpopmynoi S = I(fz(x)— fl(x))dx .

RES Puc. 4

HOpﬂI[OK BbITIOJTHCHUSA paﬁOTl)l:
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1.

N3obpaszute purypy Ha KOOPAMHATHOH IJIOCKOCTH;

2. Ompenenure, sBNsAETCA U GUTypa KPUBOIMHEHHON Tpanenueit.
3. Bemumcnure mmomans GUTypHI.

Xopn padorsr:
Haittu mmomane  Qurypsl,

y=x?-3x+2uy=x-—1.

OrpaHW4eHHoll Tpadukamu QyHKUMI

Haiinem npenensl MHTETPUPOBAHUS - TOYKH NepecedeHust rpadukoB QyHKIHH,
JUISL 9TOTO MIPHUPABHSIEM PaBble YaCTH UCXOAHBIX (DYHKLUH U PELIUM I10JTY-
uuBLIeecs ypapHenue x2 — 3x + 2 = x — 1. KopHsAMM 5TOr0 ypaBHEHHS B-

nsitoTes unena x = 1 v x = 3, ciefoBaTeabHO, OHU U SIBJISIFOTCS MpeesiaMu

HWHTCTPUPOBAHUS.

3HaAuuT, IWIOMIAAb (GUTYpbl paBHA!

S= fs(x— 1dx

3

f(x2—3x+2)dx=£—x—<x—3—3—x2+2x>
2 372

9 1 27 39 1 3 1
5—3—§+1—<?—T+6—§+§—2):1§

1
TTonyuwnu, uto miomanb Gurypsr pasHa 1 3 (xB. ex.)

®opma npeacTaBiIeHns pe3yJbTaTa: BBIIOJHEHHas padboTa.
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Kpurepuu ouenku:
Kaxxgoe npaBmiibHO BBHITIOTTHEHHOE AeHcTBHE -1 Gamn

KauecTBeHHas OL[CHKA HHAMBUIYaJIbHBIX 00pa-
TIpOLCHT Pesy THTATHBHOCTH 30BaTENbHbBIX JIOCTHIKECHUHN
(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
DJIeMeHThI TeOPHHU BEPOATHOCTEl 1 MATEeMAaTU4YeCKOil CTATUCTUKHU

IIpakTHyeckast padora Ne 10

Penrenne 3a7a4 Ha BBIYHCICHHE BEPOSITHOCTH € HCIIOIb30BAHUEM dJIe-
MEHTOB KOMOUHATOPHKH.

Hean padorsi: Hayuutbest HAXOIUTH BEPOSTHOCTH COOBITHIA, HCIIONB3YSI
(hopMysIbl KOMOMHATOPUKH.

Boinosinus padoty, Bol Oyaere:

YMETB!

-BBIYHCIISTH YHUCIIO HCXO/0B, OJIaronpusTCTBYIONINX HACTYMJICHUIO paccMaT-
PUBAEMOTO COOBITHS, UCTIONB3YS (POPMYIBI KOMOMHATOPHKHY;

- BEIYHCIIATH BEPOSITHOCTh COOBITHS MO KIIACCHYECKOMY OIIPEIIETICHUIO BEpO-
STHOCTH.

MatrepuanbHoe obecnieuenne: VHauBuayansHble 3a1aHUs, KOHCIIEKTHI JIEK-
nuil.

3anaHue:

1. ToroBsich K IOKJay, CTY/ICHT BBINKCAI U3 KHUTH LIUTATY, HO, 3a-
ObIB HOMEp CTPaHUIIbI, HA KOTOPOH OHA HAXOMJIACh, HAIIMCAI HOMEP Hay/ady.
KakoBa BepOSITHOCTh TOTO, YTO CTY/AEHT 3alucaj HY)KHbIH HOMEp, €Clii OH
MOMHHT, YTO HOMEP BBIPAXKAETCS IBY3HAUHBIM YHCIOM?

2. B smuke 15 peraneii, cpenu xortopbix 10 okpamensl. COopiink
Hayzady BeIOpan 3 neranmu. KakoBa BEpOSITHOCTB TOTO, YTO BHIOpaHHBIE JieTa-
JM OKa3aJIMCh OKPalIeHHBIMH?
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3. HNmeetcs 8 xapTouek. OxHa CTOPOHA KAKIOH M3 HUX YNCTAs, a Ha
npyroii Harmmcansl Oyksol (K,W,P,J1, A,H,3,I1. KapTouku kiagyT Ha cTOJ 4HC-
TOW CTOPOHOW BBEPX, NEPEMEIIUBAIOT, a 3aTeM IIOCIEAOBATEIHHO ONHY 32
IpyToi IepeBopadnBaroT. KakoBa BEpOSITHOCTH TOTO, TIPH HOCIEIOBATEIEHOM
nosBIeHNN OyKB OyzaeT coctasieH cioBo [TIPA3THUK?

KpaTkue TeopeTHyeckune cBeeHu:

BeposiTHOCTBIO cOOBITHS A Ha3bIBaeTCsl OTHOLIEHNWE YHCIa M ciydaes, Oa-
TONPUATCTBYIOIIUX €T0 TOSBICHNIO, K OOLIEMY YHCITy BCEX HECOBMECTHBIX
PaBHOBO3MOXKHBIX ¥ 00pa3yloUyX MOJHYIO Ipymiry coObiTHid. Takoe ompe-
JeJIeHHe BEPOSTHOCTH HA3BIBAIOT KIACCHYECKHM. BeposTHOCTE coOBITHS
o6osuauaercst P(A) u Beramcisiercs o popmyie: P(A) = %

BeposiTHOCTh TOSIBIICHUS COOBITHS 3aK/II0YEHa B Mpeeaax
or0mol: 0<PA)<1

Hopsaok BbInoIHEHHs padOThI:

1. Ompenenure cobbiTne A, BEpOSTHOCTH KOTOPOTO HYXXHO BBIYHC-
JIUTH.
2. Ilpocuwuraiite ob1ee yncio(N) BO3MOXKHBIX UCXOOB.
3. IlpocuwuraiiTe UMCIO UCXOAOB(M), ONATONPHUATCTBYIOIIMX HACTY-
TUIEHUIO COOBITHA A.
4. Vcnonw3yiite hopMylly Ui BBIYHCICHHS BEPOSTHOCTH OIIpelie-
. m
néuHoro cobeitus. P(A) = —.
n

Xona padorsi: 1.Habupas Homep Tenedona, aboHeHT 320511 OCIeAHKE 3
udpsl 1 HAOpalI X HayJady, IOMHS . 4YTO OHM pa3nuyHbl. Halaure BeposT-
HOCTb TOT0, 4TO HaOpaHbI HYXHbIE IIU(PBHI.

Pewenue.

1. CoObitne A-«HOMEp HAOpaH BEPHOY.

2. Yucno n-oduiee YMCIO MCXOM0B UCIBITAHUS TOJYYHM, BOCIIOJb-
30BaBIINCH (popMyrnamu koMOHHATOpUKH. Beero umeercs 10 mudp, T.€.. uncio
a7eMeHTOB paBHO 10; B KaxJoe COeJMHEHHE BXOJWUT O 3 HH(PHI; MOPSIOK
1 dp(3JIEeMEHTOB) CYIIECTBEHEH NPU HAbope HOMepa, 3HAUUT, HY)KHO HaHTH
ghcno pasmemennit w3 10 smemenToB mo 3 mo popmynedd, =

10! 7!-8:9-10

(10_3)‘—72720. Hrak, n=720
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3. YUmcno m=1, T.X. TONBKO OXMH Habop W3 TPEX IHUQp SBIAETCA
HYKHBIM.

4. P (A) = = %
2.U3 ypHBI, B KOTOPO# HaxomsaTcs 12 Oenbix U § 4€pHBIX MIapOB, BEIHUMAIOT
Hayzady 1Ba mapa. KakoBa BEpOSITHOCTE TOTO, YTO 00a mapa oKaxyTcs 4ép-
HBIMHU?
Pemenne.

1. CoObiTne A-«00a mapa OKa)KyTcs YEPHBIMUY.

2. Yucno n-oduiee YUCIO MCXOMOB UCIBITAHHS TIOJyYHM, BOCIIOJb-
30BaBIIKCH (OopMyTaMHu KOMOMHATOpUKH. OOIIee 4YHCIO BO3MOXKHBIX CITY-

gaeB N paBHO uuciy couetaHuil u3 20 snementoB ( 12+8) mo nBa:
20! 20! _20-19-18!
n=C%, = ————=——=——=190.
21(20-2)!" 218! 1-2-18!
3. Ywucro cinyuaeB M, OnaromnpusTCTBYIOLIMX COOBITHIO A,  PaBHO
4hcIy codeTaHuit u3 8 snemeHToB ( 8 yepHBIX IIapoB ) Mo aBa: N=C3 =
8! _ 8 _ 876! _
21(8-2)! 26! 1-2:16!
m 28
4. P(A) =—=-—~= 0,147
n 190
2.Ha nsartu kapToukax pa3pe3Hoi a30yku HanucaHbl OykBol A,3,K,0,M. Kap-
TOUYKU TIEPEMEIIMBAIOTCS U HayraJl pacKiIagsIBaloTCs B psia. KakoBa BeposT-
HOCTH TOT0. YTo noxyuurcs cimoso 3AMOK ?
Pemenue.
1. CobsiTue A-«momyuauntcs cioBo 3AMOKY.
2. Yucno n-oduiee YMCIO MCXOM0B UCTIBITAHHS TOJYYHM, BOCIIOJb-

30BaBIINCH POpPMyTaMu KOMOMHATOpUKH. OOIIee 4YNCIIO BO3MOXKHBIX CIY-

yacB N pPaBHO YHCIY NEPECTaHOBOK W3 5 aneMeHTOB (OykB): N=P; = 5!=5
4-3-2-1=120.

3. Ywmcno ciyyaeB M, ONAronpUsATCTBYIOMIUX COOBITHIO A, paBHO 1,
T.K. TpeOYeTCsl COCTaBUTh CIOBO ¢ OyKBaMH, PacCTaBJICHHBIMU B ONpeeIIEH-

HOM TOpsiiKe. A 3TH OYKBBI Pa3INYHBI.
1

4. PA) =" =—

n 120

1

3|3

®opma npeacTaBIeHUs pe3yJibTaTa: BBIIOJHEHHAsA paboTa.
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Kpurepuu ouenku:

Kaxxgoe npaBriIbHO BBHITIOTHEHHOE AeWicTBHE -1 Gamn

IIponeHT pe3ynbTaTUBHOCTU
(IpaBUIIBHBIX OTBETOB)

KagecTBenHas oneHka MHIUBUIYaTIbHBIX 00pa-
30BaTENIbHBIX TOCTH)KEHUN

6a (oTMeTKa)

BepOaJIbHBIN aHAJIOT

90 - 100 5 OTIMYHO
80 - 89 4 XOPOIIO
70-79 3 YIOBJICTBOPUTEIHHO
meHee 70 2 HE YIOBJICTBOPHUTCIIEHO
Paznen 3

DJleMeHThI TeOpPHHU BEPOATHOCTE 1 MATEMATHYECKON CTATUCTUKH.

IIpakTHuyeckas padoraNe 11

Haxo:xaenue 4nc10BbIX XapaAKTePUCTHK BHIOOPKH.

Heab padorsl: PaccMoTpeTh OTAEIbHBIE IPUMEPHI, XapaKTEPHBIE I BHIOO-

POYHOI0 ME€TOAA.

BoinosiHuB padoty, Bel Oynere:

YMETb:

1. CocraBnsaTh pacnpeneneHue OTHOCHTENBHBIX YacTOT.
2. CrpoWTbh MOJIUTOHBI YACTOT U OTHOCHTENBHBIX YacTOT.
1. 3.Crpouts rucrorpaMmy Io 3aJaHHOMY CTaTHCTHYECKOMY pacrpe-

JACIICHUIO!

2. 4. HaxoauTh CTaTUCTUYECKHE OLICHKH T€HEPAIbHOW COBOKYITHO-
CTH, 3a/IaHHOM BapUALlUOHHBIM PSIOM:
3. 5.HaxoauTh CTaTUCTHYECKHE XapaKTEPHUCTUKH BHIOOPKH.

MaTepna.m,Hoe o0ecrneyenne: I/IH,HI/IBI/IZ[yaJ'H)HLIC 3alaHus, KOHCIICKTHI JICK-

LIUH.

3aganne:
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1. [TocTpouTh NOJMTOHBI YACTOT H OTHOCHTENBHBIX YAaCTOT I10 PacIpeIeIICHHIIO
BEIOOPKU:

x | 2 | 4 | 7 | 8 | 9 | 12
ni|pf|2pz|pz|p§|p3|3ps

2. IToctpoiite THCTOrpaMMBI YacTOT M OTHOCUTEIIBHBIX YacTOT 110 pacipezerne-
HUIO BEIOOPKU:

No Hurepnan, Cymma gactor

HHTCpBaja Xi — Xi 11 BapuaHT 1;111i{TepBana,

1 3-5 D1

2 5-7 2p,

3 -9 3ps

4 9-11 p?

5 11-13 2p;

6 1315 3p?
! 15-17 P1tp2

3. Jlns reHepasbHOM COBOKYITHOCTH, 3aJJAHHOW pacrpe/ieieHueM:

N; ’ P1 | 3ps P2 | 2p;
Haiinure reHepalibHYI0 CpEJIHION, TeHEPATIbHYIO TUCIIEPCUI0, TEHEPATIbHOE
CTaHJapTHOE OTKJIOHEHUE, MOy, MEJIMaHy U pa3max.

4. U3 reHepanbHOI COBOKYITHOCTH ClIeJIaHa BBIOOPKA, 3aJaHHAs pacipeaese-
HUEM:

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




ni’ P2 |2p2| P1 ’ pf ‘ Ps | 2ps ‘pz"'ps

HaiiTi BEIOOpPOUHYIO CPEHIOI0 BEIOOPOYHBIE AUCIIEPCUIO M CTaHAAPTHOE OT-
kioHeHue. OOpaTuTe BHHMMaHue: P;= 4ucily OykB B Bamem umeHwu; Po=
yncy OykB B Bamelt pamunum; p; = uncmy OykB B uMeHH Barero otra.

KpaTkue TeopeTHuecKkue cBeleHUs1 B IIOJHOM 00bEME UMEIOTCS B JEKIIUH.
Iopsiaok BbINOIHEHHS Pa0OThI:

1 TIpounTaB yciaoBue MPEATIOKEHHON 3a1a4M , IO KOHCIEKTY JIEKLIUU HailauTe
COOTBETCTBYIOIINE (YOPMYIIBL.

2.IIpuMeHHTE NEKINOHHBIH TEOPETHUECKUI MaTepHasl Ui PELICHUS KaX-
JI0i1 3a1auun.

3 B ciy4yae HE0OXOJMMOCTH TPENICTaBUTh T€OMETPHUYECKYIO HHTEPIIPETALINIO
YHCIIOBBIX XapaKTEPHUCTHK. BHIOOPKH.

Xon padorsl: 1. 3amaHo pacnpeiesiCHUE YaCTOT BRIOOPKH:

2
nn| 3 ]10] 7] 5

CocTaBuTh pacnpesieneHle OTHOCUTEIBHBIX YaCTOT.
OmnpenenumM cHayanga 00beM BEIOOPKH:
n=3+10+7+5 = 25.

. i
Haiinem otHocHUTENBHBIE YacTOTHI O popmyne W, = —:

W, _3 _oa2; W, =E=0,4O:W3 - L —0.28;
25 25 25
W, = > =0,20.
25
CrnenoBaTeibHO,
x. | 2 | 6 | 12 | 15

w, | 012 [ 040 | 0,28 | 0,20
Kontpoms: 0,12 +0,40+ 0,28+ 0,20 =1.

2..Tlo pe3ysibTaTaM IprumMepa 1 MOCTPOUTDH MOJUTOHBI HaCTOT U OTHOCUTECIIb-
HBIX 4aCTOT.
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Pemenne. Oto6pa3uB Ha INIOCKOCTU TOYKH C KOOPAUHATAMHU (Xi M; ) u

COCIMHUB UX OTPE3KaMU, MOJTYUYHUM IOJIUTIOH YaCTOT:

N

10

2 15 Xi
AHaNnoOrn4HO NOCTPOUM MOJIUTOH MO TOUYKAM (Xi ,Wi) :
Wi
0,40 P
0,28
0,20
0,12 D
2 6 12 15 X;

3.I1octpoiiTe rucTOrpamMMy IO CIIELYIOIEMY CTATHCTUUECKOMY pacIipesielie-

HHIO:

HnTepBan CymMa gacToT
Ne untepBana JUTMHOM BAPHUAHT
h=5 n;
1 5-10 4
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2 10-15 6
3 15-20 16
4 20-25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemrenue. [pexne Bcero, ompeaeauM 00beM BEIOOPKU:

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

Ilo m3BecTHBRIM CyMMaM 4aCTOT BapHUAHT PpaCCYUTAEM INIOTHOCTH YaCTOTHI 110

VHTEPBAJIAM:
[I0THOCTB YaCTOTHI [I0THOCTB YaCTOTHI
Ne n Ne n
UHTEpBaNa FI MHTEpBaNa FI
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2
N306pa3uM MONYYEHHBIN PE3YIBTAT:
n;
F |
7 1
6 +
5 4
4 -+
3 -+
2 1
l -+
,— l' _—
5 10 15 20 25 30 35 40 X

4. HaiimuTe CTaTUCTUYECKHE OIICHKU TeHePaTbHOM COBOKYITHOCTH, 33/JaHHOM
CJIEIYIOIINM BapUAITIOHHBIM PSJIOM:
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BapuaHTa Xj ‘ 2 ‘ 4 ‘ 5 ‘ 6

gactoTa N; ‘ 8 ‘

©
-
o
w

Pemenne. OnpeneniiM 00beM COBOKYITHOCTH:
N, =8+9+10+3=30.
Haiinem renepanbHyo CpeIHIOO:
o 8:-2+9-4+10-5+3-6
X, = =
30
J1n1s1 BEIYHMCIICHUS TeHepANIbHOM JUCIIEPCHN HCHONB3YeM (GOpMYITy
D, VR (Xr )2. OmnpenenumM cpefHIo KBaJpaToB:
X 8-2°+9-4% +10-5% +3-6°
" 30
Takum o6paszom, D, =17,8—-4* =18.
['eHepanbHOE CTAaHIAPTHOE OTKIOHEHHUE: o = .[D. = /1,8 21,34-

OOBIYHO MOJTYYCHHBIX PE3yIbTaTOB JOCTATOYHO JUI MPAKTUYECKUX 3a1au.
OpmHaKO MOXKHO MOJTyYHUTh JOMOJHUTENbHBIE XapaKTePUCTUKHU AT OoJiee TOH-
KOH OLIEHKM I'eHepalbHOM COBOKyNHOCTHU. IIpuBenem ux:

4-

=178"

Mona MO : mauGomnbmras yactora

Mo =10-
Menuana Me: BapHUAalMOHHBIN psi JEIUTCS MONO0JIaM B TOUKE
Me=4,5.
Pa3zmax Bapuanuu R: B mpumepe
Xmax = 6;Xmin =21
MIO3TOMY
R=6-2=4.

5. N3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA

x | 1 | 2 | 3 | 4|5
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nn | 92 | 94 | 103 | 105 | 106

Haiinure craTcTHYeCKHe XapaKTEPUCTHKH BEIOOPKH.
Pemenne. Onpexnenrm 00beM BEIOOPKH:
n=92+94+103+105+106 =500 .
Bribopounas cpennsis:
)zB _ 92-1+94-2+103-3+105-4+106-5 ~182.
500
OnpenenuM CpeJHIOK KBaApaTOB:

— 02.12+94.2% +103-32 +105- 4% +106-5°
Xo = 500

=1145-

Bribopounas qucnepcus:
2 v VP 2
Dy = X2 —(X, J =11,45-1,82? =8]14.

BLI60pO‘IHOG CTaHAAPTHOC OTKJIOHCHUC:

oy =+/814 =285,

®opma npeacTaBiIeHNs pe3yJbTaTa: BBIIOJIHEHHAS paboTa.

Kpurepuu ouenku:
Kaxxgoe npaBriIbHO BBITTOTHEHHOE JeHicTBHUE -1 Gamt

KauecTBeHHas OLICHKA MHAUBUIYaJIbHBIX 00pa-
TIpOLCHT Pe3y IHTATHBHOCTH 30BaTENbHBIX JIOCTHIKEHHUN
(MpaBMIIBHBIX OTBETOB) .
Oam (oTMeTKa) BepOATBHBIN aHAIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIIHHO
Menee 70 2 HE YIOBJIETBOPHUTEIILHO
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Tema 4.1.
MaTpuubl H onpeaeTuTe I

IIpakTnyeckas padora Nel?2

JeiicTBUSI HA MATPUIIAMH.
Heab padorbl: HayunThcs BBIMONMHITH JEHCTBUS HAJl MATPULIAMHU.
BoinosiHuB padoty, Bel Oynere:
YMETh:
- BBIIIOJIHATH ONlEpalluy HaJl MaTpULIAMU;
- HAXOAWUTH OOpaTHYIO MaTPHILY.

MaTtepuanbHoe o0ecrnedeHne: HHINBUAYATbHBIC 3a1aHUs, yICOHUKH, KOH-
CHEKTHI JECKIINH.

3ananue:

1. Haiita maTpuny C = A’ +3AB,tne A = (_12 _31); B = (i _31)
-2

2. B 1= ! 7
. BIICHUTDB, ABJIACTCA ManI/II_la A = § _g 06paTHOI/I K ManI/II_[e
3 3

-G )

Kpatkue TeopeTrnuyeckue cBeeHuUs:
Marpuueit Ha3pIBaeTCsA NPSIMOYTOJIbHAsS TabauIa yrcen. Martpuna 3a-

a1 Q12.. Qin
MUChIBaeTCs B BUAe: A = | A1 Q.. Qop
Am1 Am2... Amn

JeicTBus Hal MaTpULIAMU:

1.Cnoxenue.

Ormepalyst CII0KEHHUS BBOAUTCS TOJNBKO [l MATPUIL OJJHHAKOBBIX pa3-
MepoB. [Ipu CIIOXKEHHH MaTPHUI] UX COOTBETCTBYIOIINE HIIEMEHThI
CKJIQIBIBAFOTCS.

ay1 + by A+ b Ayt by
A+B=C=| Gy +byy Az +byy - apq+ by
A1 + bml Am2 + me Amn + bmn
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2.YMHOXEHHE HA YHCIIO.
IIpn yMHOKEHUM MaTPULBI HA YUCIIO KAXIBIH €€ JIEMEHT YMHOXKAETCS
Ha 3TO YHCIIO.
ka,, kay,-- kayy,
kA = (ka21 kay, - ka2n>.
k Am1 k Am2 k Amn
3.YMHOXEHUE MaTpHLL.
Omeparyst yMHOXKEHHSI MAaTPHIL BBOAUTCS TOJIBKO JUIS CIydasi, KOTaa
YHCIIO CTOJIOIOB MEPBOM MaTPHUIIHI PABHO YHCITY CTPOK BTOPOM.
YT10OBI HANTH DIIEMEHT MATPHUIIbI, CTOAIIHH B i-TOM CTpOKE B K-TOM
cTon0IIe, HY)KHO BBIYHCIUTh CyMMY MPOU3BEICHUI DIEMEHTOB i-TO# CTPOKH
MIePBOI MaTPHIIBI HA COOTBETCTBYIOIIIE 3JIEMEHTHI K-TOro cT0s011a BTOPO.

Hopsaok BbInoHEHHs padOThI:

1. 3ammmwure 3amanwue.

2. Omnpenenure, Kakue ACHCTBUS, W MO KAaKUM IPaBHIaM HEOOXOIHMO
BBITIOJTHUTH. [IpounTaiiTe KOHCHEKT.

3. BremomnauTe nefictus. I[IpoBepsTe MPaBUIBHOCTD BEIYUCICHHM.

Xoa padoThl:
1.Haiitu matpuity C = A% + 3AB, eciu

-2 3 5 -1
A_(1 _1)'3_(1 3)
a) Haiinem A%, YMHOXasI MaTPHILy caMy Ha ce0s
=2 3G 20 )
1 -1 1 -1 -3 4
6) Haiinem matpuiry 34, yMHOXHB BCE JIEMEHTBI MATPHIIBI 4 Ha 3.
-2 3 -6 9
=3(7 %)=(5 )
B) Haiinem npoussenenne 3AB
-6 9 5 -1 —-21 33
3AB_(3 _3) (1 3)_(12 —12)
r) Haiinem matpuiy C, ckiiapiBasi COOTBETCTBYIOIINE JIEMEHTHI

=G (e =00 %)
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2. Haiinem npoussesenne A- A1 u A™1 - A:

-2 1
1= (5 2= v)-r
ea=(5 )G 96 D-F

B cooTBeTCTBHY C ONpeAeiCHHEM JaHHbIe MATPHLBI SIBISAIOTCS B3aU-
MOOOpaTHBIMH.

®opMa npeaocTaBieHUs Pe3yJbTAaTa: BBHIIIOJHEHHAS PadboTa.

Kpurepuu ouenku:
Kaxxgoe npaBmiibHO BBHITIOTTHEHHOE ACHcTBHUE -1 Gamn

KavecTBeHHas olleHKa HHIUBUIYaIbHBIX 00pa-
30BaTEIbHBIX TOCTHKEHUI

IIpoueHT pe3ynbTaTUBHOCTH

(MpaBHIIBHBIX OTBETOB)

0ast (0TMETKa) BepOabHBIN aHAIOT

90 - 100

5 OTJIIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIECTBOPUTEIHHO
menee 70 2 HE yIOBJIETBOPUTEILHO
Tema 4.1.

Manl/lHLI U onpeaeuTen

I[pakrnyeckas padora Nel3

Bbruucienue onpeaeauresiei.
Iesab padoThI: HAYYUTHCSA BBIYUCIATH ONPEACIUTENN BTOPOTO U TPETHETO
TOPSITKOB.
BoinoJsiHuB padoty, Bl Oynere:
YMETE:
- BBIYUCIIATH ONPEACIUTENN BTOPOT0O NOPSAKA;
- BBIYUCIIATH ONPEACIIUTENN TPETHETO MOPSJIKA.
MaTtepuaabHoe o0ecrniedeHne: HHINBUAYAIbHBIC 3aIaHUs, YICOHUKH, KOH-
CHEKTHI JEKIIUH.
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3aganne:
BEIUucIuTh OnpenenuTenu:

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

KpaTkue TeopeTHuecKHe CBeJeHHs:
OnpenenuTeneM KBaApaTHOH MATPUILI BTOPOTO MOpsAAKa(ONpeaeauTeIeM
BTOPOTO MOPAIKA) HA3BIBACTCA YHCIIO, PABHOE PA3HOCTH IIPOM3BEACHUH d1e-
MEHTOB IJIABHOH IMArOHAIM U 31E€MEHTOB OOOYHOM AUATOHANHY.
a; by
a, b,
OnpenenuTeneM KBaApaTHON MATPULLI TPETHETO TOPSAKA(ONpEACIUTETIEM
TPETHETo HOPAAKA) HA3BIBACTCS YHCIIO, PABHOE
11 Q12 Qg3
(21 Q22 Q23| = 11022033 T (12023031 T 021032013 — (1302031
azy Q32 dAzz

=a; b, —a; b,

= Qq2021033 — Az3032011
Iopsiaok BbINOJHEeHUs padOThI:

1 3Banwummwre OIIPEACIUTCIIb, ONPCACTIUTE KaKOI'0 OH IMOpsAAKaA.
2 I/ICHOHB3y5[ COOTBETCTBYIOLIIEC OIPCACICHNUE, BBIYUCIUTEC 3HA4C-
HHUC ONIPCACITNUTEIIA.

Xon padorsi:
BrrancuTes onpeaenuTei:

2 =4 B
1) |3 6|_26 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 =
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=48-39=9

4 0 5
3) |-6 2 —7|=4-2-2+0-(=7)-1+(=6)-(=3)-5—
1 -3 2
—5:2:1—(=6)-0-2—(=3)"(-7)=16+0+90—10— 0 — 84 = 12

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

Kpurepuu ouenku:
Kaxxgoe npaBriibHO BBHITIOTHEHHOE ACHCTBHE -1 Gamt

KauecTBeHHas OLleHKa HHIVUBHAYAIBHBIX 00pa-
TIpOLCHT Pe3yIHTATHBHOCTH 30BaTEIbHBIX TOCTHKCHUH
(IpaBUNIBHBIX OTBETOB) .
6ast (0TMETKa) BepOabHBINA aHAIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIO
70-79 3 YIOBJICTBOPUTEIHHO
Menee 70 2 HE YIAOBICTBOPUTEIHHO

Tema 4.2.
Pemienue cucrem JUHeNHHBIX ajiredpanyecKux ypaBHeHMIi.

IIpakTHuyeckas padora Ne 14

Pemenne cucrem jiuHeiiHbIX ypaBHeHUil MeTogom Kpamepa.
Henb padoThl: HAYYUTHCS peLIaTh CUCTEMBI JMHEUHBIX YpaBHEHUH, UCTIOb-
3yst popmyisl Kpamepa.
BoinosinuB padoty, Bol Oyaere:
YMETB!
- pemaTh CHCTEMBI ABYX JIMHEHHBIX YPAaBHEHHUH C IByMs HEM3BECTHBIMH METO-
nom Kpawmepa;
pemaTh CHCTEMBI TPEX JTMHEHHBIX YPAaBHEHUN C TPeMs HEHW3BECTHBIMU METO-
nom Kpawmepa;
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MarepuanbHoe o0ecnieuenue:
WunuBuayansHble 3a0aHust , y4eOHUKH, KOHCIICKTHI JICKINH.

3aganne:
PewmnTh cucTeMbl IMHENHBIX YPABHEHUN:

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

KpaTkue TeopeTHyeckue cBeeHH:
HyCTL JlaHa CUCTEMa IBYX JIMHEWHBIX ypaBHCHI/Iﬁ C IBYMs HCU3BECTHBIMU:
{allxl + aipx; = by
az1%1 + A%, = b,
CocTtaBuM OIpeeTUTeNh U3 KO(PPUIUESHTOB IIPH HEU3BECTHBIX. DTOT OIpe-
a1 a12|
a1 Az
CocTtaBuM OIpeeTuTeNH KaXx a0l Heu3BecTHOIl. Onpeaenurens A; moaydyaer-
¢4 u3 onpeenutens 4 myTem 3aMeHsl nepBoro cTonbua Ko3(pUIHeHToB
by ay;
b, as;
Onpenenutens A, nojydaercs U3 onpeaenutens & myrem 3aMmeHbl BTOPOro
cT0J1011a KO3 DHUIIMEHTOB CTOIOIOM M3 CBOOOIHBIX YJICHOB.
_lar b
A=
a1 b,
[lycts maHa cucTeMa TpexX JTHHEHHBIX ypaBHEHHH C TPEMsl HEH3BECTHBIMU:
A11%; + A%, + Ay3%3 = by
Ay1X1 + AzpX; + Ag3x3 = b,
az1X; + AzpX; + Az3x3 = by
CocTtaBuM OIpeenuTeNsh U3 KOA(QPHUINEHTOB TIPH HEN3BECTHBIX. DTOT OMpe-
A1 Q12 Qg3
JISITATEITh Ha3bIBACTCS OTPECIIUTENIEM CUCTEMBL:. A= (A1 Gz Q33
Q31 dzz dzs
CocTtaBuM onpeAenuTean Kax a0l Hem3BecTHOW. Onpenenurens A, moaydaer-

JACIIUTEJb HAa3bIBACTCA OIPCACIUTCIICEM CUCTEMBI:. A= |

CTOJIOIIOM U3 CBOOOIHBIX YJICHOB. A=

cs u3 onpeenutes & myTem 3ameHsl IepBoro cTonbua ko3 PUIHEHTOB
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CTOJIOIIOM M3 CBOOOIHBIX YJIEHOB.

by ai; a3
Aj=|b; Ay ays).
b; as; asz

Onpenenutens A, noaydaercs U3 onpeaenutens & myrem 3aMeHbl BTOPOro
cToJ011a K03 GUIUEHTOB CTOIOIIOM M3 CBOOOIHBIX YWICHOB.

A2=

Onpenenutens A HoJIy4aeTcs U3 onpeaenutes & myTeM 3aMeHbl TPEThEro
cToJ011a K03 PUIIHEHTOB CTOIOIIOM M3 CBOOOIHBIX YWICHOB.

a1
azi
asy

b,
b,
bs

Qa3
azs
ass

a1 G2 by
Az=|az; az; by
azy Az by
UroOBI BEIYUCIUTH 3HAYCHUST HEM3BECTHBIX, BOCIIONB3yeMcs (hopMyIaMu
A A Az
Kpamepa: x; =—; x, =—=; X3 = —
p P 1 A’ 2 A’ 3 A

Hopsaok BbInoHEHHs padOThI:

1. 3anmumuTe cucTeMy ypaBHEHHH.

2.3anumure U BEIYUCIUTE ONPEIENUTENb CUCTEMBI.

3.BeruncnuTe onpeaeTuTeNn Kax 101 HEM3BECTHOM.

4 Haiinure 3HaYSHUS HEU3BECTHBIX, HCIIONB3Ys hopmyisl Kpamepa.

Xon padorsi:
Paccmotpum npumep:
Pewuts cucremy ypaBHEHMIA:
X, + 2x, —3x3 =
2X1 — Xy +4x3 =
3x;+x,—x3=5

1 2 -3
A=(2 -1 4 |
31 -1
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1 2 =3
AM =2 -1 4]|=10=+0
3 1 -1
Brruncnum onpenenuTeny Kaxaou NepeMeHHON:
0 2 =3
A=|5 -1 4|(=0-154+40-154+10-0=20
5 1 -1
1 0 -3
A)=12 5 4|=-5-304+0+45-0—-20=-10
3 5 -1
1 2 O
A;=12 -1 5[=-54+404+30—-0—-20—-5=0
A 20 3 1 A5 -10 A
x1=—1=5= ;xzzfzﬁz—l;%:fzﬁzo

A
Otser: (2;-1;0).
®opma nmpeacTaABIEHHs Pe3yIbTaTa: BEIIOIHEHHAs padoTa.

Kpurtepnu ouenku:
Kaxxj0e mpaBuIIbHO BBINOJIHEHHOE JieiicTBHE -1 Gaut

KavecTBeHHas olleHKa HHIUBUIYaIbHBIX 00pa-
TIDOIGHT PesyIHTATHEROCTH 30BaTEJbHbBIX JOCTIKCHUN
(TIpaBMIIEHBIX OTBETOB) N
Oay1 (oTMeTKa) BepOaNbHBIN aHAIOT
90 - 100 5 OTIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPHUTEIIHHO
Menee 70 2 HE YIOBJICTBOPHTEIIHHO

Tema 4.2.
PenreHue cucTeM JUHEHHBIX ajredpanyeckKux ypaBHeHHIi.

IIpakTuyeckas padora Ne 15

Pemenne cucrem uHeiiHbIX ypaBHeHuii MeTogom I'aycca.
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Henb padoThl: HAYYUTHCS peLIaTh CUCTEMBI JMHEUHBIX YPaBHEHUH METOIOM
MOCJIEI0BATENFHOTO UCKITIOUEHHS IIEpeMEeHHBIX (MeTozoM ["aycca).
Beinosnnus padoty, Bel Oynete:

YMETB!

- pelaTh CUCTEMBI ABYX JMHEWHBIX YPABHEHHMN C IByMs HEU3BECTHBIMH METO-
oM ["aycca;

pemaTh CUCTEMBI TPeX JTUHEHHBIX YPAaBHEHUN C TpeMs HEU3BECTHBIMU METO-
oM ["aycca;

MarepuanbHoe obecriedenue: VHauBuayanbHble 3a1aHusl, YI€OHUKH, KOH-
CIIEKThI JICKIUH.

3ananue:
PewmnTh crucTeMbl IMHENHBIX YPaBHEHUN:

3X, —2X, =5%; + X, =3 X, + X, —3%X; +2X, =6
12X =3%, + X3 +5X, ==3 5 ¥ —2X, —X,=—6

X, +2X, —4X, =-3 X, + X; +3%, =16

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

KpaTkue Teopernyeckue cBeJeHHA:

Meton 'aycca siBnsieTcst oTHUM U3 HanboJiee YHUBEPCaIbHBIX METOIOB pellle-
HUS CHCTEM JIMHEHHBIX ypaBHeHUH. OH COCTOHT B TIOCIIEOBATEIIEHOM HUCKITIO-

YCHUW HEU3BECTHBIX.

Iponece pemenns o meroxy ['aycca cocTouT U3 ABYX dTanoB. Ha mepom

JTare (IpsAMOH X0JT) CHCTeMa IPUBOIUTCA K CTyIIeHYaToMy Buay. Ha BTopom

stare (0OpaTHBIA XO) ST IMOCIIeA0BaTeIbHOE ONPEICTICHIE HEN3BECTHRIX U3

9TOM CTyNeHYaTOW CUCTEMBI.

Ha npaxTuxe ynoOHee paboTaTh HE C CHCTEMOH ypaBHEHHMH, a C pacCIIUPEHHON
MAaTpHIIEeH, BBIIOIHSS BCE 3JIEMEHTapHBIE MPeoOpa30BaHUs HAJl €€ CTPOKAMH.
DneMeHTapHBIMU MTPE0OPa30BAHUSIMH MATPHIIBI SBJISIFOTCS:

- IepecTaHOBKA CTPOK MECTAMU;

-YMHOXEHHE HEKOTOPOH CTPOKH Ha J000€e, He paBHOE HYIIIO YHCIIO;
-mpubaBJIeHNE K 3JIEMEHTaM OJTHOW CTPOKH COOTBETCTBYIOLINX 3JIEMEHTOB
JIpYroil CTPOKH, YMHOKEHHBIX Ha OJTHO U TO € YUCIIO

HOpﬂI[OK BbBITNIOJTHCHUSA paﬁon,lz
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1. 3ammmuTe cuCTEMy JTMHEWHBIX YPaBHCHHM.
2. CocTaBbTe pacIIIPEHHYIO MaTPHUILY.
3. BeimonHNTE 31€MEHTapHbBIE TPEOOPA30BAHUS CTPOK MATPHIIBI, HC-
KJIIO4asi MOCJIEI0BATENIFHO TIEPEMEHHBIE. B pesynbraTe HOMMKHA MONYYUTHCS
CTyNEHYaTas MaTPHUIIA.
4. Tlo crymeHuaToif MaTpHIle COCTaBbTE CUCTEMY.
5. IlocnenoBaTenbHO HalUTE 3HAYCHUS BCEX HEU3BECTHBIX.
6. 3anummre OTBET.
Xon padoTsli:
Paccmotpum npumep:
Pewmuts cucteMy ypaBHEHMIA:
Xy + 2x, —3x3 = 0;
{le — X, +4x3 =5;
3x; +x,—x3=5
CocTraBuM pacUIMPEHHYIO MaTPUILy U3 KOI(G(PHUIUESHTOB IPH HEU3BECTHBIX U
CBOOOJTHBIX YICHOB:

1 2 -=3J0
(A|B) = (2 -1 4 5)
3 1 -1I5

BBImosiHUM 3reMeHTapHbIe TpeoOpa30BaHusl Hajl CTPOKAMH MaTpPHULbL:

1 2 =30 1 2 =3]0 1 2 -=3|0
(2 -1 45) ~<0 -5 105) ~<O 1 —2—1>~
3 1 -1I5 0 -5 8I5 0 -5 815
1 2 =30
~<0 1 —2—1)
0 0 =210

[TonyueHHO# MaTpulle COOTBETCTBYET CUCTEMA YPaBHEHUM:

Xy — 2x3 =-1 5
_ZX3 =0
Hauunas CHU3Y BBEPX, HAXOJAUM 3HAUYCHUA HCU3BECCTHBIX!

{x1+2x2—3x3=0

X1 +2x, —3x3=0 (x;+2x,—3x3=0 (x;,+2:(-1)=0
{ X, — 2x3 = —1 ;{ X, =—1 ;[ x, = —1 ;
x3=0 x3=0 x3=0
X, =2
{x2=—1.
x3=0
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Ortsert: (2;-1;0).

®opma npeacTaBieHUs pe3yJibTaTa: BBIIOJHEHHAsA paboTa.

Kpurepuu ouenku:

Kam,uoe IMpaBUJIbHO BBINTOJIHCHHOC JIehcTBHUE -1 Gamr

[poteHT pe3yabTaTUBHOCTH
(IpaBMIIEHBIX OTBETOB)

KagecTBeHHas oneHka MHIUBUIYaIbHBIX 00pa-
30BaTEIbHBIX JOCTHKECHUN

Oayt (oTMeTKa)

BepOaNbHBIN aHAJIOT

90 - 100 5 OTJIMYHO
80 -89 4 XOpPOIIO
70-79 3 YIOBJICTBOPHTEIHHO
menee 70 2 HE YIOBJIETBOPUTEILHO
Tema 4.2.

Pemrenne cucrem JHMHEHHBIX airedpanyecKux ypaBHeHHMIi.

IIpakTnueckast padora Ne 16

Penrenue cucrem JUHEHHBIX YPABHEHHIl € MOMOUIBIO 0OpPATHON MaTpH-

1bI.

Iens pa6oTsl: HayunThses permaTe CHCTEMBI JIMHEHHBIX YPaBHEHHI MAaTPHIHBIM

CII0COOOM.

Boimosanus paéorty, Bl Oynere:

YMETB!

-HaXOaHTb O6paTHyIO Martpuny,

- perarh CUCTeMY JIMHEHHBIX YPaBHEHHIT MATPHYHBIM CITOCOOOM.
MatepuanbHoe o0ecnieyenne: VIHAMBUIyaIbHBIC 3a1aHUS, YI€OHUKH, KOH-

CIIEKTBI JEKIUH.

3ananue:

Pemumts cucteMy IMHEMHBIX ypaBHEHUI:
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2x1 - 3x2 + 4X3 =11
2) X1+2x2—3X3=9

1) {le - 3x2 = _7
—3x1 - 4x2 + X3 = _25

6x1 + 2x2 =12’
Kparkue Teopernyeckue cBeJeHUs:
IlycTs 3amana cuctemMa JMHENHBIX YPaBHEHUM:
allxl + alzxz + -+ alnxn = bl;
a21x1 + a22x2 + -+ aann = bz
Ap1X1 + QaXy + o+ QX = by,
CocraBuM MaTpuuHOe ypaBHeHue: AX = B, rae

a1 Q2 Aapn X1 by

A=|0y Gy Ay |; X=X |;B=|b,

Am1 Am2 Amn Xn bn
X=A"1B

UYtoOBI BEIYUCIUTH 0OPATHYIO MaTPUILY, HY>KHO:
a) BEIYUCIIATH ONpeaennTenb MaTpulsl A (AA # 0);
0) HaliTH anreOpandecKue TOTOHEHHS AT KaKJ0T0 dJIEMEHTa MaTPH-
I A,

B) TPAHCIIOHUPOBATh MATPHUILY U3 aJreOpandeCKuX JAOMOTHCHHUH;

A11 A21 Aml
r) HaiiTy o6paTHyI0 Matpuiy: A~! = i A, Ay Ay

i Az Apg

UYroObI HAMTH HEW3BECTHYIO MATPHUILY X, HY)KHO YMHOXHUTH 00paTHYIO

marpuiy A~! ma Matpuiy B, cocTosunyro u3 cBOGOIHBIX YIEHOB.

ITopsiiok BHINOJHEHUS PadOTHI:

1. 3anmumunTe cucTeMy JTHHEHHBIX YpaBHCHHH.
2. CocTaBbTe MaTPUIHOE YpaBHEHHE.

3. Beruucnute o0paTHYIO MaTpHILy.

4. HaiinuTe 3HaYeHNS] HEM3BECTHBIX.

5. 3anummre OTBET.

Xon padoTsl:
Pemmmth cuctemy JIMHEWHBIX YpPaBHEHU:

{le - 3x2 =-7
) 6x1 + 2x2 =12
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Haiinem

A= |§ _35| = —10 — 9 = —19 # 0 =o00parHas MaTpuIa ecThb.

1_ _1(=5 =3
A = 19 (—3 2 )
PeliuMm ypaBHeHHUe:

r-re (05 (-~

~55(7 )=o)

Ortgert: (2; 0).

X, +2x,—3x3=9

2X1 - 3x2 + 4X3 =11
2 {
—3x1 - 4x2 + X3 = _25

Haiinem

. BT BT T e B
BLIMHCIMM AITeOpantecKue J0TONHEHUS:

A11=|j _52 = —12; ,421=—|_31 5| =-

As1 = |—32 —12 =%

v Ao w Ya
A32__§ 12|_7;

CocraBuM 00paTHYIO MaTpHILy:

N -12 -16 -4

-1 _ _

A= Toa =31 2 7 |
13 26 —13

Pemum maTtpuuHOe ypaBHEHUE:
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L (-12 16 —4\ /10
— g-1 . —_ =
X=A4"1C= 104( 31 2 7)( 4)—
13 26 -13/\-14
. [ —120+64 456 0 0
——( 310 -8—98 ) = ——(—416) = ( 4 >
104 104
130 — 104 + 182 208 —2

Orser: (0;4;-2).

CrnemaeM poOBEPKY:
0+12-2=10

{ 0—8+4=—4 .(sepHO)
0-4-10=-14

®opma npeacTaBiIeHUs pe3yJibTaTa: BBIIOJHEHHAA padboTa.

Kpurtepuu ouenku:
Kaxxj0e mpaBuIIbHO BBINOJHEHHOE JeiicTBHE -1 6aut

[poteHT pe3yabTaTUBHOCTH
(IpaBMIIEHBIX OTBETOB)

KauecTBeHHas olleHKa HHANBUAYAIBHBIX 00pa-
30BaTENbHBIX JOCTUKEHUN

Oayt (oTMeTKa)

BepOaTBbHBIN aHAJIOT

90 - 100 5 OTIMYHO
80 -89 4 XOpOIIO
70-79 3 YIOBJIETBOPHUTEIIHHO
menee 70 2 HE YIOBJIETBOPUTEILHO
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