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1 BBEJAEHUE

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00y4aroIUXCsl COCTABJIAIOT MPAKTUYECKUE 3aHATHSI.

CocraB M cojepkaHUe NPAKTUUECKUX 3aHATUN HampaieHbl Ha peanuzaunto denepaabHOro
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CpeIHEro NpodhecCHOHaILHOr0 00pa3oBaHusl.

Benymieidi auIakTHYeCKOW LENbI0 MPAKTUYECKHX 3aHATUN sBiseTcss  (opMupoBaHUE
y4eOHBIX MPAKTUYECKUX YMEHUN (yMEHHMM pelaTh 3aJadd [0 MaTeMaTHKe), HEOOXOAMMBIX B
nocIeAyrome yaeOHOM 1esaTeTbHOCTH.

B coorBerctBHM ¢ paboueld mporpamMMoil yuyeOHOW AMCHMIUIMHBI  «MaremaTthka
IIPElyCMOTPEHO NIPOBEACHHE IMPAKTUYECKMX  3aHATHI. B pamMkax NpakTUYeCKOro 3aHsTHs
00ydJaromrecs MOTYT BBITIOIHATh OJHY WM HECKOJIBKO MPAKTUYECKUX PadoT.

B cootBercTBUU ¢ paboueli mporpammoii yueOHoi aumcummmHbl EH.01 «Maremarukay
MPEAYCMOTPEHO MPOBEACHUE MTPAKTUUECKUX 3aAHITHI.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:
ymembp:

V1 pemars npuKIaaHbIe 330a4M B 00JaCTH POPECCHOHATBHON e TETLHOCTH;
VY01.2 ananu3upoBath 3a7auy U/Win npoOaeMy U BbLIEIATh €€ COCTaBHbIE YaCTH;
VY01.3 onpenensts 3Tansl pelieHUs 3a7auu;

VY01.9 peanuzoBaTh COCTaBICHHBIH IJIaH;

Y02.4 cTpyKTypHpOBaTh MMOTyIaeMyI0 HHPOPMAITHIO;

Y02.7 opopMIIsITh pe3ynbTaThl MOUCKA.

ConepkaHye NPaKTUYECKHMX  OPHEHTHPOBAHO HAa IIOATOTOBKY OOYYarOIIMXCS K OCBOCHUIO
Npo(eCCHOHATIBHOIO ~ MOJYJISL  MPOTpaMMbl  TOJTOTOBKM — CHELMAIMCTOB  CPEAHEro 3BeHa IO
CIIELMAILHOCTY U OBIIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

I[IK 1.1. DBpImoaHAT HaNagky, peryjaupoBKY M IPOBEPKY  DIEKTPHUYECKOIO
ANEKTPOMEXAHUYECKOTO0 000PYAOBAHHUS.

A Taxxe GOPMHUPOBAHUIO OOULUX KOMHNEMEHYUIL.

OK 01 Bsibupats crioco0s! pemeHus 3a1a4d npodeccuoHanbHOM 1eATeIbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02 OcymiecTBasTh MOUCK, aHAIW3 M HHTEpIpEeTaliio HHPOpMAlH, HEOOXOIUMOM I
BBITOJIHEHUS 3a/1a4 TPOPECCHOHATBLHON AEATEIbHOCTH.

BrinonHenue oO0yyaromuxcs NpakTHYECKUX padoT 1o y4eOHo# nucuuruiae «MareMaTuka»
HaIpPaBJIEHO HA:

- 00o0O0meHue, cUcTeMaTU3alMIo, YIIyOJieHHWe, 3aKpeIvieHHE, pPa3BUTHE M JIETAIM3AINI0
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOW JUCIMUILTUHBL,

- (opMHpOBaHHE YMEHUH NPUMEHSTH IOJIyYCHHbIE 3HAHUS Ha TPAKTHKE, pPean3aluio
€IMHCTBA UHTEIJIEKTYaJIbHOM U MPaKTUUECKOMN JeATeIbHOCTH;

- (dopmupoBaHHMe W pa3BUTHE yMEHHWI: HaOMOAaTh, CpaBHUBATh, COIMOCTABIIATH,
aHAJIM3UPOBATh, JIENIATh BEIBOJIBI M 0000IIEHUS;

- BbIpaOOTKY NpHU pEIIEHUH IOCTABJICHHBIX 3aJad MPO(PEeCcCHOHATBHO 3HAYMMBIX KadyecTB,
TaKHX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi MHUIIMATUBA.

[lpakTiueckue 3aHATHS TPOBOJTCS TOCTE COOTBETCTBYIOIIEH TeMbI, KOTOpas oOecreynBaeT
HaJIM4YKe 3HaHUH, HEOOXOIUMBIX IS €€ BBIIOJTHEHHSI.

u



2METOJAUYECKHUE YKA3ZAHUS
Tema 1.1 AaredOpanyeckasi popmMa KOMILJIEKCHOTO YHCJIA
IIpakTnueckoe 3anaTne Ne 1
HeiicTBUS HaJ KOMILJIEKCHBIMHU YUCJIAMU B ajiredpandeckoii popme.

Hean: HayuwTbcs BBINOJHITH JEHCTBHS HajJ KOMIUICKCHBIMH YHWCIIaMH, 3alllCaHHBIMU B
anredpandeckoit popme.

Bbinosinus padory, Bel Oyaere:

ymembs:

- 3aMKChIBaTh KOMIUIEKCHBIE YHCIIa B ajdredpanyeckoii popme;

- BBITIOJIHATH ACHCTBHSI HAJl KOMIUIEKCHBIMH YUCIIaMHU B anredpandeckoit popme.

MaTtepuajibHOe o0ecnedeHue: HHIUBUIyaIbHbIC 3a1aHuUs, KOHCIICKTBI JICKITHIA.
3aganmue:
1. Jlausr komIuiekcHbIe uncna: z1= (7;1), z,=(-1,5;1,5), z3=(4;-3).
3anucath 3TH YUClia B aireOpandeckoi opme.
2. Breuaucnuts:

1) zy + zy;
2) z;—z3;
zZ

3) .5

4) zy-z3;

5) zi;

3. Bprumcnurs: ﬂ + 4_—51: — 8
i—3 1+3i

ITopsinok BeINOJHEHHs PAa0dOThI:
1. 3anumnTe KOMIUIEKCHBIE YHCIA B aylreOpandyeckoi popme z = a + bi

2. BoimonHuTe nEWCTBUS HaJA KOMIUIEKCHBIMH 4YHCIaMU B airedOpandeckoil ¢opme,
UCTIONB3Ys (OPMYJIBI:

z 4z =(ay +ap) + (B + By i
— %= {:ﬂl - ﬂ:} + {:'[Jl — .[J:}:';

2z = (ayay — byby) + (a1 by + ag by )i

Xon paborhr:
1. Jlausr komrutekcHble uncna: z1= (7;1), 2,=(-1,5;1,5), zz=(4;-3).
3amucath 9TH YHCiIa B anredpandeckon popme.

Perienue:

T.x. anreOpanueckas (opmMa KOMITJIEKCHOTO YMCIIa UMEET BUJ: = = a + bi, TO yucia B
anreOpandeckoit popme OyAyT 3amnucaHbl B BUJIE:

5y =748 =2 =154+ 154 z3 =4 - 3L



2. Bpruuciaurs:
2+, =(7-15)+(14+15)i=55+ 25i;
73— 23 = (=15 —4) + (L5 + 3)i = —5.5 + 4.5;

Iy T+1 [(T+0(44+30 1B+ 4i+210 437 28+4251-3 254251 . .
—=—-= = = = =1+1

=y 4-30  (4-3004430  16-%°° 1649 15
z oz = (1,54 1,5(4 —3i) = —6+45i + 6i — 4.5 = -6+ 10,5 + 45 = —1,5 + 10,5i;
=T+ =(F+D0*T+) =49 +14i + #)2(7+1) = (48 + 14) (7 + 1) = (2304 + 1344 +
1962 )(7 + i) = (2304 + 1344: —196)(7 +i) = (2108 + 1344i)(7 + ) = 13412 + 11516i

3. Bprumcmure: — + — — 8
1—3 31
Pemenue:
S B = 2127
-3 1431
1) L+3 _ (l43i)=i-3) _ —!—3—}3!3—3! _ oo _ .
1—3 [1=-3-i-3 —1"45 10
2) 4-51 _ [4-51111-310) _ 4—1!!—5!-}-15!3 _ -11-171 - _11—17i
1431 (1431371-31 1-91° 10
3) #=@)¢=(-14=1
4) —-i-11-17i-1=-321-27i

®opma npeacTraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurepun oneHku:

- «OTaM4HO» - yMeHHUS COPMUPOBAHBI, BCE 3aJaHUsS BBINOJHEHbI NMPABUIbHO, 0€3
aprupMeTHYECKUX OMMUOO0K, pelreHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMUA 0OOCHOBAHUSIMHU.

- «XopolIo» - HEKOTOpble yMeHHUs C(hOPMHPOBAHBI HEIOCTaTOYHO, BCE 3a/laHUs
BBINOJIHEHBI, HEKOTOPBIE BU/BI 3a/1aHUI BBINOJIHEHBI ¢ omnOkaMu. bezommbo4yno BeimonHeHo 80-
89 % Bcex 3amaHuil.

- «Y IOBJIETBOPUTENIBHO» - HEOOXOAMMBbIE YMEHHS B OCHOBHOM C(OPMHUPOBaHBHI,
OOJIBIIMHCTBO 3aJ]JaHUN BBIIIOJHEHO, HEKOTOpPbIE W3 BBIMOJIHEHHBIX 33JJaHUN COAEp)KaT OMIMOKH.
bezommbouno BeinoaHeHo 70-79 % Bcex 3anaHuil.

- ((Hey,Z[OBJIeTBopI/ITCJ'ILHO)) - TCOPCTUYCCKOC COACPIKAHUC KypCa HE OCBOCHO,

HeoOXouMbIe yMeHUsi He C(OPMHUPOBAHBI, BHIMIOJHEHHbIE y4eOHBIC 3aJaHUsl COAepkKaT TpyObie
ommoOku. be3ommnbouno BeimoitHeHo MeHee 70% Bcex 3a1aHuid.

Tema 1.2. Tpuronomerpuyeckasi popMa KOMIJIEKCHOT0 YHCJIA
IIpakTnueckoe 3ansaTHe Ne 2
JeiicTBHS HaJl KOMILJIEKCHBIMHU YUCJIAMHU B TPUTOHOMeTpH4YecKkoil popme

Heab: Hayuutbes BBIMIOJHATh  JCMCTBUSI HAJA  KOMIUIEKCHBIMH — YHCIaMU B
TPUTOHOMETPHUECKON (hopMe.

Boinosinus padorty, Bel Oynere:

ymemby:

- 3aMKMCHIBATh KOMIUICKCHBIE YHCIIa B TPUTOHOMETPHUECKOH opme;

- BBITIOJIHSATH ACHCTBHSI B TPUTOHOMETPHUECKOH opMe;

- IEPEXOANTH OT OJHON (POPMBI KOMITJIESKCHBIX YHCEN K APYrou popme.



MarepunanbHoe o0ecniedeHHe: NHIUBUIYaIbHbIE 3aJaHHsI, KOHCIIEKTHI JICKLIUH.
3aganue:

1. [ans! komiuiekcHbie uncna: z1=(-3;-5), 2,=(-7,2;7,2), z3=(2;6).
3anucarh 3TH YKclia B TPUTOHOMETPHUYECKOU (opMme.

A
2. Beruucnure: z; - z3; =L 215 vV Zo
Z3

3. BBIMONHUTE NSHCTBYS U 3aUIIUTE PE3YNIbTAT B alireOpandeckoii hopme:

51 T 24(c0s 75" +izin 75"
a) (3- (cos TT + isin :T]] b) il N

3rees 30" +izin 30"
KpaTKne TCOPETHYECCKUEC CBCACHUA:

Tpuronomerpuueckoil (HopmMoil KOMITJIEKCHBIX YHCEN HA3bIBACTCS 3aIMCh UX B BUJIE:

z = r(cos@ + i- sing).

[Tpu BBIIOMHEHUM JEHCTBUI HAJ KOMIUICKCHBIMH YHCIAMU B TPUTOHOMETPHYECKOH (opme

UCTIOJIB3YIOTCS CIeAyromue (GOpMyIIbL:

2103 =1y my(ces(o, + @) +isin(g, + @,))
z r
2 {u:u:us{q.:ll —q:':}+:'s:'n{q:ll —:p::}]

Z: ?":
" = r*{cosng + isin ng)
J1J1s M3BJICUCHUS KOPHS N-i CTETICHH U3 KOMILJICKCHOTO YUCJIa B TPUTOHOMETPHUYECKOH Gopme
z = r(cos@ + i - sin@) ucronp3yercst popmyIa :

g+Ink + isin P+ Ink

w, = ¥+ (cos ), tne /r - apupmeTnyeckuii kopensn, k=0, 1, 2, ..., n-1.

Aneopumm nepexooa om aneebpauieckou Gopmul K mpuoOHOMempuieckou.

[TycTh KOMITJIEKCHOE YHCIIO 33JI1aHO B airedpandeckoit popme z = a + bi.

1) Monyns r =|z| omHO3HAYHO ompenaesieTcs Mo popmynne r = +/a” + b*.
a . b

2) Aprymenrt ¢ onpezensercs u3 GopMysl cosep =—, Sing=—.
r r

3HadeHUS ApPTYMCHTA KOMIUICKCHOI'O YHUCJIa MOKHO HAXOAUTh U TaK:

e Onpenenutb, B KakOil 4YeTBEPTH HAXOJIUTCS BEKTOP (MCIIOJIb30BATH T€OMETPHUECKYIO

MHTEPHpETALHNIO YiCa) =z = a + bi
e PemuB ypaBHeHUE tgp = E, [I0JIy4aeM, 4To
arg z = @ = arctg 5 JUI BHYTPEHHUX TO4YeK 1 u 4 ueTBepTeil,
arg z = @ = arctg %+ m IS BHYTPEHHHUX TOYCK 2 YCTBECPTH,
arg z = ¢ = arctg %— T I BHYTPCHHHUX TOYCK 3 YCTBCPTH.

Ecnu Touka z nexut Ha NEUCTBUTEIBHOW WJIIM MHUMOM OCH, TO arg Z MOKHO HATH
HEMOCPEICTBEHHO.



3) Haiinsg Mmoaysib 1 apryMeHT KOMIUJIEKCHOT'O YMCJIa, €M0 MOXHO 3aMuCcaTh B
TPUTOHOMETPUICCKOMN WIIM TTOKa3aTeNbHOU popMe =z = ricosg + ising) WM z = re'?,

IHopsiok BbINOJIHEHUS PA0OTHI:

1.3anumuTe 3a7aHHbBIC YKCia B TPUTOHOMETPUYECKON (popMe, HCIONb3ys allfOPUTM Iepexoia
K TPUTOHOMETPUYECKOH opMme.

2 .Brimonnure HeoOXOOUMBIE IEHCTBUS.

Xox padoThI:

Jansl komIutekcHbie uncia: z1=(7;1), z,=(-1,5;1,5), z3=(4;-3).
1. 3anucatp yucna zi, Zp M Z3 B TPUTOHOMETPHYECKOM (popme.
Pemenue:

1) z; =7+

lz;| =49 + 1 = /50 = 542,

Uuciio HaxouTCs B IEPBOM YETBEPTH, 3HAUUT

@ = nrctgj—_' = arctg0,1429,
z; =7 4 i= 5y2(cos 8°8 + isin°8).
2) z; =-15+1,5i

[ 1 E+& 1 o2 TG =
=J-15Y +15 =235+ 225 =45 ~21

1

o k T ax.
Yucno HaxOUTCs BO BTOPOI YETBEPTH, 3HAYUT ¢ = arctg E tr=arctg(-1)+m=-T+m =",

=-15+15i= 2.1{.:.35"T"+ isin TT]

3) zz=4-3i

|z3] =9+ 16 =+/25 = 5.

Yuciao HaxXoauTcCda B quBepTOﬁ YCTBCPTH, 3HAUYUT
w = nratg_T! = arctg (—0,73) = —36°°52",

z3 = 4 — 3i = 5(cos(—36°52 + isin(—36°52).
2. Beruucnure:
1) z; - z3;
2)
-3
3) =,
4) -.J'z:;
Perenue:

Zy-z;=21-5 (.:us{135= — 36°52 ) + isin (135° — 3ﬁ=52'}) = 10.5(cos 98°8 + isin 98°8);

Ef'i(ms(ﬁ' ~ (-36°52') ) + isin (38 + 35=52'}) = \2(cos 45° + isind5°);

=5 = (5v2) (cos5 - 8°8' + isin5 - 8°8') = 125001/2(cos40°40' + isind0°40');

Bocnons3yemcest hopmynoii:



+27K . . @+27K
K= \/F(cosgo— +isin gD—)
n n
B Hamem npumepe n=2.
143 1355 +360% 135°+360%
32 135°+360°-0 135436070 57, ! '
wy = \l' - (Gﬂs +" — + isin +—) = +/2.1(cos 67°30 + isin 67°30);
[ 135°+380°-1 135°+360°1 R ! '
w, = q' - (Cﬂs —t — 4 isin —+q - ) = 4/21(cos 247°30 + isin 247°30 )

2. Brinosaure ﬂeﬁCTBHH " 3alIMIIUTE PE3YJIbTaT B anre6pa1/mec1<0171 (bopMe:
c c ] c c c 5 53
T .. am 5 T _ . am al .. am Ve Wa
2+ (cos— 4+ isin — =2 (cus—-ﬁ :s:n—-ﬁ)=ﬁ‘1-(cﬂs— :s:n—)=ﬁ=1-(———:—:]=
{ l:: 24 + !-1-:]] = + 24 4 + 4 2

=
] ]
& & &

—3242 —324/2:

24(coeT5 4isin 75y 24 : : : 1 5
TR T ) = = (cos(75° — 15°) + isin(75° — 15°) = 8(cos60° + isin60%) = 8 (; + :"'T) =4+

3:::515:'+!:!r. 15" - 2

EET]
@®opMa npeacTaBJIeHus! pe3yJbTaTa: BBIIONHEHHAsS paboTa.

Kpurepun oneHku:

- «O1nuyHO» - yMeHHsS COPMHPOBAHBI, BCE 3aJaHUs BBIIIOJHEHBI MPaBUILHO, 0€3
aprupMETUYECKUX OMMUOOK, pelreHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 0O0OCHOBAHHUSIMH.

— «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HENOCTATOUYHO, BCE 3aJaHUS
BBHITIOJTHEHBI, HEKOTOPBIE BUIBI 3a/IaHUH BBIMOJIHEHHI ¢ omuOkamu. be3zommnb6ouno BeimonHeHO 80-
89 % Bcex 3a/1aHUid.

— «Y IOBIIETBOPUTEIHHO» - HEOOXOAMMBIE YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO 3a/IaHUi BBIOJIHEHO, HEKOTOPHIE M3 BBIMOJHEHHBIX 3aJaHUN COJIEP)KaT OIIUOKH.
bezommbouno BeimonHeHo 70-79 % Bcex 3amaHui.

— «HeynoBiIeTBOPUTENBHO» - TEOPETUUYECKOE COJAEpXKAHUE Kypca HE OCBOEHO,
HeoOXoMuMbIe YMeHUsI He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE y4eOHBIE 3aJaHUS COJIEp’KaT TpyoObie
omuOku. be3zommbouyHo BeimoHeHO MeHee 70% Bcex 3aaHui.

Tema 2.1. MaTpuubl ¥ onpeaeJuTe n
IIpakTyeckoe 3ansaTue Ne3
HeiicTBus ¢ MAaTpULIAMM
eab padoTbl: HayuynThcsl BHIOIHATE AEUCTBUS HaJ MATPULIAMH.

Beinosinus patdory, Bel Oyaere:
ymembo:
- BBITMOJIHATH OIEPALMH HaJ MaTpULIaMH;

- HaXOJIUTh OOPAaTHYIO MaTpUILy.



MartepuanbHoe obecniedeHne: WHIUBUIYAIbHBIC 3a/IaHUsI, YICOHUKHU, KOHCTIEKTHI JICKITUH.

3ananmue:

1. Haiitu maTtpuny € = A* + 3AB, T/Ie A = (__2 3 :I: B = {5 _'ljl.

1 -1 1 3
-2 1
2. BbIACHUTS, ABISETCA MATpHLA A~ = ( 5 __;) 00paTHOM K MaTpHIIE A = (g g)
-3 2 -3y /1 0 -5
3. Hameimarpump: A= 1 5 —-2|u B=(3 —4 1 | Haiigure: A+B;2A; AB; BA.
2 4 -1 0o -2 2

Kparkue Teopernueckue CBeJIeHUs:
Marpurieii Ha3pIBaeTCs MPSMOYTOIbHAs Ta0JIMIIa yncesa. Marpuiia 3anuchiBacTCs B BUJIE:
By Opz.. g
A=|Gy Gm. Gz |
ﬂi"l'.l Ini"l'.: ﬂi"l'.i"!
JelicTBus HaL MaTpUIIAMU:

1.CnoxeHnue.
Omnepanus CI0XKESHHS BBOJIUTCS TOJIBKO JIJISI MATPHUI] OJJUHAKOBBIX pa3mepoB. [Ipu croxkeHnun
MAaTpPHII UX COOTBETCTBYIOIIUE 3JIEMCHTHI CKJIaIBIBAIOTCSI.

ay +byy ap +bpp ay +by
A+B=C=|ay +by G +by = gy + by
Oy + by Bz F B G + D

2. YMHOKEHHUE Ha YHCIO.

HpI/I YMHOXCHUHU MATPHUILIBI HA YUCIIO Ka)K,I[I:II\/’I €€ 3JICMCHT YMHOKACTCA Ha 3TO YHUCJIO.
kay, kap kag

kA = (kﬂfl. kagy = kag, )
Kty Kty K amp

3.YMHOXEHHE MaTpHIL.

Onepanys yMHOXKEHHsI MAaTPHUL] BBOJUTCS TOJBKO JUIS ClTydasi, KOTJia YUCIIO CTOIO01I0B EpBOH
MaTpUIbl PABHO YUCILYy CTPOK BTOPOH.

YroObl HANTH DJIEMEHT MATPHIIbI, CTOSIIHIA B I-TOl CTpOKe B K-TOM cTONOIIE, HY)KHO
BBIYHCIIUTH CYMMY TIPOM3BEICHUH JIEMEHTOB I-TOI CTPOKH MEPBOW MATPHUIIBI HA COOTBETCTBYIOIINE
3JIEMEHTHI K-TOTO ¢TOJI011a BTOPOH.

ITopsinok BbINOJHEHHS PadOThI:

1. 3amwummre 3ama”ue.

2. Omnpenenute, Kakhe JeMCTBUSA, M 1O KakKuM TpaBWIaM HEOOXOIUMO BBIOJIHUTE.
[IpounTaiiTe KOHCHIEKT.

3. Brmonnure neiictus. [IpoBeppTe MpaBUILHOCTH BHIYUCICHUH.

Xon paborhr:
10



1.Haiitn matpuny ¢ = A* + 3AE, eciin
_f—2 3y n_f3 -1

H_(l _1)'5_(1 3)
a) Haiizem A”, yMHOXasi MAaTpHILy caMy Ha cest
.:E—(_E 3)(—2 3)_(? —'.31)
AN B | 1 -1/ -3 4
0) Haiinem matpuity 34, yMHOKHB BCE JIEMEHTHI MaTpHIbl A Ha 3.

(=2 3y _(—6 O
3’4_3(1 —1)_{3 —3)

B) Haiinem npoussenenune 3AB

_(—6 9y (5 —1y_(-21 33
348 _( 3 —3] (1 3 ) - ( 12 —12)
r) Haitnem matpuny C, ckiiajibiBasi COOTBETCTBYIOIIUE AJIEMEHTbI

=y D)+ (2 B8 3

2.HaiineM npousBeieHne A - A m A~ - A4

aa= )(E =6 D-==

ra=(Z HE -0 9-=

]
B cooTBercTBHU C OIIPpCACIICHUCM JAaHHBIC MAaTPUIbI ABJISAKOTCS BSaI/IMOO6paTHBIMI/I.

-3 2 =3 1 0 -5
3 dameiMatpuup: A=| 1 5 —-2|uB=(3 -4 1 |

2 4 -1 0o -2 2
Haiinure: A+B; 2A; AB; BA.

-3 2 =3 1 0 =5 -2 2 -8
A+B=(1 5 =-2]+(3 -4 1 ]|]=(4 1 -1}
2 4 -1 0 -2 2 2 2 1

-3 2 -3 1 0 =5 3 -2 11
C=AB=(1 5 =213 -4 1 |=|16 —-16 -4,
2 4 -1 0 -2 2 14 -14 -8

Ci=-3-1+2-3+(=3)-0=3:

i3 =—3+(=5)+2-1+(=3)-2 =11
Gy =11+5-3+(=2)-0=16:
Cay=21+4:3+(=1)-0=14;

Cap =2 0+4-(—4) + (1) (=2) = —14;
Cis =2 (=5)+4-14(=1)-2=—8.

1 0 =5 -3 2 -3 -13 —-18 2
B-A=|3 -4 1|1 5 =-2]=|-11 -10 -2
0 -2 2 2 4 -1 2 =2 2

®opma npenocTaBiieHUs pe3yJbTATAa: BBINOIHEHHAs padoTa.

Kpurtepun onenkmn:
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- «OTaU4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPABUIBHO, 03
aprupMETHYECKUX OMMOOK, pemeHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHHUS
BBITOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUI BBHIIOJIHEHBI ¢ ommnOkamu. bezommnbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

— «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHHI,
OOJBIIMHCTBO 3a/IaHUI BBIIOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 33JaHU COACpkKAT OMIMOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiaeTBOPUTENBEHO» - TEOPETUUYECKOE COJCpXKAHUE Kypca HE OCBOEHO,
HeoOXOouMBbIE YMEHUsI HE CHOPMHUPOBAHBI, BBHIMOJTHCHHBIE YUeOHBIC 3aJaHHS COJIEPKAT TpyObIe
omnOku. be3zommbouHo BrinoaHeHo meHee 70% Bcex 3aJaHui.

Tema 2.1. MaTpuubl ¥ onpeaeauTe
IIpakTHyeckoe 3anaTue Ned
Breruucienue onpeaenuresiei
Leab padoThl: HAYYUTHCS BBIYUCIIATH ONPEACIUTENN BTOPOTO U TPETHETO IMOPSAKOB.

Boinosinus padorty, Bel Oynere:

ymemb:

- BBIYUCJIATH OIIPEACIIUTEIIM BTOPOIro IIOopsaKa,

- BBIYHCIISATH ONPEACTUTENN TPETHETO MOPSIKA;

-BBIYHUCIIATH OMPECIIUTENHN YETBEPTOTO MOPSAKA.

MarepuanbHoe obecniedeHue: MHIUBUIYATbHbBIC 3aaHMs], YUCOHUKHU, KOHCTIEKTHI JICKIIHA.
3ananue:

Brrunciuts onpenenurenu:

3 3 -5 0w -2 1 5 5 78

-3 5 2T iy -1 7 0 1
1) | 5 2| 2)$ _Ll g 3)|-15 5 -2|4) 0 5 3 2
) 2o 1 -1 7 4

Kpartkne Teopernyeckne cBeeHH:

OmnpenenureneM KBaApaTHON MaTpPHIIbI BTOPOTO MOPsiiKa (ONpeaeIuTeIeM BTOPOro MopsIKa)
Ha3bIBACTCS YUCIIO, PABHOE PA3HOCTH IIPOU3BEACHUH 3JIEMEHTOB IVIABHOM JMarOHaJINA U 3JIEMEHTOB
0OOYHOM JAMaroHau.

ap by
=ﬂl'b2—ﬂz'bl

ﬂz IJE

OnpenenureneM KBaJApaTHON MaTPHUIIbl TPETHEr0 MOPsAKa (ONpeIeIUTeNeM TPETHEro MOPSAKA)
Ha3bIBAETCS YUCIIO, PABHOE

12



OnpenenureneM KBaApaTHOM MaTpHLbl N-Io NOPsKa HA3bIBAETCS YUCIIO, PABHOE CyMME
MIPOU3BEACHUH 2JIEMEHTOB JI000I CTPOKU MM CTOJIONA HA MX alreOpandecKue JTOTOTHEHUS.

ajr Qi 413 Q14
A= |21 @22 23 Gaa) a0 A g A+ ad
a31 a32 a33 a34 114111 124112 134113 144114

Ag1 A4y Q43 Q44
A = (_1)i+jM..
ij = A

MUHOPOM HEKOTOPOTrO IEMEHTA @;; ONPEACTUTENS N-TO MOPS/IKA HA3BIBACTCSI OTIPEICITUTENb
(n-1)-ro nopsiaka, MOTYYCHHBIH U3 UCXOAHOTO ONPEACTUTEIIS ITyTeM BhIYEPKHUBAHUS CTPOKH U
cTosOIa, Ha MIePECeYeHNH KOTOPhIX HAXOUTCS BEIOPAHHBIN HJIEMEHT.

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTbI:

1 3anummre onpenenuTelb, ONPEISIUTE KAKOr0 OH MOPSIKA.
2 Hcnonb3yst COOTBETCTBYIOIIEE ONPEICIICHUE, BEIYUCIUTE 3HAUCHNE OIPEIEINTEIS.
Xon padorhl:

Breraucnuts OIIPCACIIUTCIIN

. — :
1) |§ 4|=2-5—3-{_—4}=12+12=24

6
s -2 1

2) 3 1 —4=5-1-(-3)+(-2)-(-9)-6+3-0-1-
6 0 -3

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

=43-30=0

4 0 5

3) |-6 2 -7|=4-2-240-(-7)-14+(-6)-(-3)-5-

1 -3 2
—5:21—-(-6)-0-2-(=3)-(-7) =16 +0+90-10 -0 — 84 =12

I 701

1 -1 7 4 -1.7 4

5 7 8 5 7 8 5 7 8

5 3 2(+0-17 0 1|—1-|17 0 1| =122

-1 7 4 -1 7 4 5 3 2

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs paboTa.

Kpurepum ouenku:
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- «OTaU4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPABUIBHO, 03
aprupMeTHYECKUX OMMOOK, pemeHne ohOpMIICHO aKKypaTHO, C HEOOXOIMMBIMUA 00OCHOBAHUSIMH.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUI BBHIIOJIHEHBI ¢ ommnOkamu. bezommnbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

— «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUS B OCHOBHOM C(OPMHUPOBAHEI,
OOJBIIMHCTBO 3a/IaHU BBIIOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHUN COJIEPIKAT OIIUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiaeTBOPUTENBEHO» - TEOPETUUYECKOE COJCpXKAHUE Kypca HE OCBOEHO,
HeoOXOoIUMBbIC YMEHUsI He C(OPMHUPOBAHBI, BHITIOJHEHHBIC Y4Y€OHBIC 3aJaHUS COJAEpKAT TpyObIe
ook, be3zommbouno BrinoaneHo menee 70% Bcex 3agaHui.

Tema 2.2 Cuctembl JTUHEHBIX YPaBHEHU
IIpakTHyeckoe 3ansaTHe NeS
Pemrenue cucrem JiMHelHbIX ypaBHeHnil meroaom Kpamepa.
Leap padoThl: HAYYUTHCS pelIaTh CUCTEMbI JMHEHHBIX YPAaBHEHU, UCTIONIB3YS (POPMYIIBI
Kpamepa.

Beinmosinus padorty, Bl Oynere:
ymemb:
- pemaTh CUCTEMBI JIBYX JIMHEWHBIX YPABHEHHN C IBYMsI HEU3BECTHBIMU MeTo10M Kpamepa;
- pemaTh CUCTEMBI TPEX JIMHEWHBIX YPAaBHEHUN C TPEMS HEU3BECTHBIMHM MeTo0oM Kpamepa;
MarepunanbHoe obecneyeHue:

WuauBuyanbHble 3aJaHusl , YI€OHUKH, KOHCTIEKThI JIEKIHH.
3aganue:

Pemnte crcTeMbl IMHEMHBIX YPAaBHEHHI:

3X_5y=11 2) 3x+3y—-5z=-2
2% +3y = 20 X+y+2z=3
2X—-y+712 =27

KpaTkue Teopernyeckue cBeieHUS:

N N gy x +appx; =y
ITycTh maHa cucTeMa ABYX JMHEHHBIX YPAaBHEHUH C IBYMs HEM3BECTHBIMU: o ss 4 Gon s = b
nx +apx; =by

CocraBuM ompeAenuTens U3 K03 GUIIMEHTOB TPU HEM3BECTHBIX. JTOT OMPEACIUTETh HA3bIBACTCSA
fyy Gy |

OIMPCACIIUTECIICM CUCTCMBI: A= | a a
21 22

14



CocTaBuM ONpPEICTUTENN KaXI0M Hen3BecTHOM. OnpenenuTep Ay MoIydaeTcs U3 OnpeaeauTes A
by a
IJH e

n
F &

b

IyTEM 3aMEHBI TIEPBOTO CTOJIOIA KOAD(DHUIIMEHTOB CTOIOIOM 13 CBOOOIHBIX WICHOB. A=

ba

Omnpenenurens A; MOTydaeTCs U3 ONMPEASTUTENS 4 TyTeM 3aMeHbI BTOPOTO CTOJIONA
K02(PUITMEHTOB CTOJIOIIOM M3 CBOOOIHBIX YJICHOB.

ay; by

a= iz bs

[TycTh nana cucrteMa Tpex JUHEUHBIX YPABHEHHM C TPEMS HEM3BECTHBIMU:
ayx) + apx Fa3x; = by
4y xy + apx +ax; = by
a3 x) + agx; + az3x; = by

COCTaBI/IM OIIPCACIUTCIIb U3 K03(1)(1)I/II_II/IGHTOB IIpHU HCU3BCCTHLIX. :‘)TOT OIpCACIINTCIIb HA3BIBACTCA
@y Gz g

OIIPEACTIUTEIIEM CUCTEMBI: A= |2y @2z  Oag

(g; gz (Ogg

CocraBuM OIpeAeIUTeNn K10l Hen3BecTHOU. Onpeaenurens 4; mojlydaeTcst U3 onpeneauTens A

MyTE€M 3aMEeHBI IEPBOro cT0101a KO3 UIIUEHTOB CTOIOIIOM U3 CBOOOHBIX YJICHOB.
by @ a3
Aj= by ez agpl.

3 G3z O3z

Omnpenenurens 4; nojydyaercs U3 onpeAenuTess A myTeM 3aMeHbl BTOPOro cTojdia
KO3 PHUIHUEHTOB CTOIOIOM U3 CBOOOHBIX WICHOB.

ay  byooags
A=Ay by aps
a;y by a3

Omnpenenurens A; MOTydaeTCs U3 ONpeAeauTeNs A MmyTeM 3aMeHbI TPEThEro cTondna
KO3 PHUIHEHTOB CTOIOIOM U3 CBOOOHBIX WJICHOB.

UToOBI BRIUMCIUTH 3HAUYEHUS HEU3BECTHBIX, BOCTIONb3yeMcs (hopmynamu Kpamepa:

_ A _ Ag, _ A3
xl—f,xz—f,xg—f.

ITopsinok BbINOJHEHHS padOTHI:
1. 3anumuTe cucTeMy ypaBHEHHH.
2.3anuImmnTe ¥ BBIYUCINUTE ONPENETUTEND CUCTEMBI.
3.Beraucnure onpeaeauTeN KaxK10M HEM3BECTHOM.

4. HaiinuTe 3HaYeHUsT HEU3BECTHBIX, UCTIONB3Ys popMynbl Kpamepa.
15



Xox pabdoThI:
PaccmoTpum npumep:

Pemnts cucremy ypaBHEHUN:

xy + 2x9 —3x3 = 0;
2.171 — X1 +"‘1‘I3 = 5:
3.1'1"‘.1':—.173:5

1 2 -3 1 2 -3
A= (2 -1 4 ); AA=12 -1 4 |=10=0
i 1 -1 i 1 -1

Brruucinum onpenenuTenu Kaxao0u nepeMeHHoM:

0 2 =3
AMH=13 -1 4|=0-15+40-154+10-0=20
3 1 -1
1 0 -3
A,=12 5 4|=-5-30+0+45-0-20=-10
3 5 -1
1 2 0
A;=[2 -1 S5|=-5+0+30-0-20-5=0
3 1 3
A 20 A -11 A 0
xl=—1=—=21x:=—'= = ]_’_r3=—'{= =10
A 10 A 10 A 10

Ortgert: (2;-1;0).
dopma npeacTaBiaeHHs pe3yJabTaTa: BEIOJIHEHHAS padoTa.

Kputepun onenkmn:

- «OTAM4HO» - yMeHHUS COPMUPOBAHBI, BCE 3aJaHUs BBIOJIHEHbI NMPaBUIbHO, 0€3
aprupMETHYECKUX OMMUOOK, pelreHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 0O0OCHOBAHHUSIMH.

- «XopolIo» - HEKOTOpble yMeHHs C(hOPMHPOBAHBI HEIOCTaTOYHO, BCE 3aJaHMs
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUM BBINOIHEHHI ¢ omKOkamu. be3ommn6oyHo BbimogHeHO §0-
89 % Bcex 3amaHuil.

- «Y IOBJIETBOPUTENIBHO» - HEOOXOAMMBbIE yYMEHUS B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO 3a/laHui BBINOJIHEHO, HEKOTOPBIE M3 BBIIOJHEHHBIX 33aJaHUil coiepikaT OIMIMOKH.
be3omm6ouno BeimonHeHo 70-79 % Bcex 3agaHuil.

— «HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJep)KaHue Kypca HE OCBOEHO,
HeoOXouMble YMEHUsI He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE y4yeOHBIE 3aJaHUs COJIEp’KaT IpyoObie
omnOku. be3ommbouno BeimonHeHo MeHee 70% Bcex 3aaaHuil.

Tema 2.2 Cucrembl THHEHBIX YPABHEHUH
IIpakTHyeckoe 3anaTHE N6
Pemenue cucrem JMHEHHBIX YPABHEHUH MATPUYHBIM METOI0M
Leas padorbi: HayunTthes perars CUCTEMBI TMHEHHBIX YpaBHEHHH C TOMOILIBIO OOPAaTHON MaTpHIIbL.
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BomoJsnus padory, Bel Oynere:

ymemb:

-HAXOJIUTh OOPATHYIO MATPHILY;

- pelaTh CUCTEMY JJMHEMHBIX YPaBHEHUIM MaTPUUHBIM CLIOCOOOM.

MartepuanbHoe obecniedenue: ViHauBuIyabHbIC 3a1aHNs], YYCOHUKH, KOHCIICKTHI JICKIIUMN.

3aganue:

Pemnts cucreMy JIMHEMHBIX YPaBHEHMIA:
2 — o 2 = 1]
2-1']_—3.1'::—? LXy 3.1'__+‘1'.1'J 11

1) {ﬁxl + 23, = 12 2)) x+2m =315 =09
- —3.1.’1 - ‘1'.1': +.1'3 = —-25

KpaTKne TCOPETHYECCKUE CBCACHUA .

a1Xx1 + aA12Xy + o+ A Xy = b1

o L) ayxy +azx; ot agx, =b
ITycTh 3a1aHa CHCTEMA JIMHEWHBIX ypaBHEHMIL:{ 2171 T 2272 Znsn = B2

An1X1 + ayaxy + -+ ayx, = by,

by
a1 g ..-Aqpn b
CocraBum matpuuHoe ypaBHeHue: AX =B, rne A=|0a21 Q22 .- A2 |; B = 2 |
apq Ap2.. App
by,
X1
X2
X =
x‘)’l

Uro6h! HAliTH HEU3BECTHYIO MaTpHily X, HyxkHO A™! - B
UTOoOBI BRIUMCTUTH 00PATHYIO MATPHILY, HY>KHO:
a) BBIYUCIIUTH OnpenenuTenb Matpuibl A (AA # 0);

0) HaiiT anreObpandecKue JOTIOTHEHUS ISl KaKI0TO DJIEMEHTa MaTPHUIlbl A i COCTaBUTh U3
HUX COIO3HYIO MaTpHiry A*.

B) TPAHCIIOHUPOBATH MaTpHIly A* U3 anreOpandecKux JONOTHEHUH

A1 Ay A
AT — A1 Agp o Apa
Ay Ao Ay

17



A11 A21 ...Anl

r) Haiitu o6patHyto Matpuiy: A~! = i Ajp Ayy Ay

Aln AZn Ann

Yro6bl HANTH HEU3BECTHYIO MATPUILY X, HY’KHO YMHOKHTh OOpaTHYIO MaTpHIly A~ Ha
Matpuny B, cocTosinyto u3 cBOOOIHBIX WICHOB.

Ilopsinok BbINOJHEHHS padOThI:

1. 3anuuuTe cucTeMy JUHENHBIX YPABHEHUH.

2. CocTaBbTe MAaTPUYHOE YPaBHEHUE.

3. Beruuciaure oOpaTHyIO MaTpHILy.

4. Haiinute 3Ha4eHUST HEU3BECTHDIX.

5. 3anuumTe OTBET.

Xoa paGoTsI:

Pemnte cucreMy JIMHEMHBIX YpaBHEHMIA:

2.1'1 - 3.1': = -7
1) {ﬁxl + 2xq =12
Haiinem
_12 3|_ . — 1o=
A= |3 _5| = —10 -9 = —19 = 0 =00paTHas MaTPHUIIA €CTh.
-1 Lf=3 —3)
AT=-%lg o)

Pemnm ypasnenne;

veate=—2(3 D) =-2(219--2()-0

Otger: (2; 0).

.1'1+2.1':—3.1'3=g

2.1'1 — 3.1': + ‘1'.1'3 = J.J.
2)
—3.171 - ‘1'.1': +J.'3 = —-25

Haitinem

N A 22 -3 2P Y= -10e
T2 AT 517l s 1T gl E T
Brruncium aﬂre6pal’lquKI/Ie JOIIOJIHCHUA

P e LT

’4“:|_32 —12 =%

P T

weef 3

N TR T

CoctaBuUM 00paTHYIO MaTpUILy:
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-12 -1 —4
at=— 1; (—31 2 7 )
M3 286 —13
PemmMm mMarpuuHOe ypaBHEHUE:

. —-12 -1 -4 10 i —120 + 64 + 56 . 0 0
X:A'LCZ—E(—E'L 2 7 )(_‘L):_E( —31[]—8—93)=—E(—416)=(ﬂl-).
13 26 =13/ ‘-14 130 — 104 + 182 208 -2

Ortser: (0;4;-2).

CrnenaeM IpOBEPKY:
0+12-2=10

0—8+4=—-4 . (BepHO)
0—4-10=-14

dopma npeacTraBJieHus pe3yJbTaTa: BHIIIOIHEHHAs paboTa.

Kputepuu onenkmu:

- «OTan4HO» - yMeHHUs cOPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI NMPaBUIbHO, 03
apumeTnuecKkux ommMOOK, pernieHne 0PopMIICHO aKKYpPaTHO, ¢ HEOOXOIUMBIMA 0OOCHOBAHHSIMH.

- «XOopomIo» - HEKOTOpble yMEHHS CGHOPMHPOBAHBI HEIOCTATOYHO, BCE 3aTaHHS
BBITIOJTHEHBI, HEKOTOPBIC BUbI 3aJIaHUH BBIMOJIHEHBI ¢ olrOkamMu. be3omun6oyHo BeinojgHeHO 80-
89 % Bcex 3agaHui.

- «Y IOBIIETBOPUTEIHHO» - HEOOXOAUMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIIMHCTBO 3aJIaHUM BBIOJIHEHO, HEKOTOPBIC M3 BBIOJHEHHBIX 3aJaHHH COJIEPIKAT OLIUOKH.
Be3omnbouno BeinonHeHo 70-79 % Bcex 3agaHu.

- «HeynoBneTBOPUTEIBHO» - TEOPETHUECKOE COJEpKAHWE Kypca HE OCBOCHO,
HEOOXOJMMBbIC YMEHHS HE C(OPMUPOBAHBI, BBHIIIOJHCHHBIC YYEOHBIC 3aJJaHHs COACPKAT IpyObIe
oinOku. be3ommbouno BrinoaHeHo meHee 70% Bcex 3agaHui.

Tema 2.2 Cucrembl THHEHHBIX YPABHCHU
IIpakTHyeckoe 3anaTHE N7
Pemenue cucrem JJMHEeHHBIX ypaBHeHu# meroaoM I"aycca.
esab padoThI: HAYYUTHCA PEIIATh CUCTEMBI TMHEUHBIX YPABHEHHI METOOM MOCJIEA0BATENBLHOIO
HCKIIFOYCHHS TIEpeMEeHHBIX (MeToioM ["aycca).

Beinmosinus padorty, Bl Oynere:

ymemb:

- pelaTh CUCTEMBI TPEX JIMHEUHBIX YPaBHEHUN C TpeMsi HEM3BECTHBIMU METOJ0M [ aycca;

- periaTh CUCTEMBI YEThIPEX JIMHEHHBIX YPABHEHHH C YETHIPbMs HEM3BECTHBIMH METOIOM [ aycca;
MarepuanbHoe obecnieuenue: VuauBuyanbHbie 3a1aHus], Y4eOHUKH, KOHCIIEKTHI JICKIIAN.
3ananue:

Pemnts cucTeMbl JIMHEMHBIX YPAaBHEHU:
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X1 +x, —3x3 + 2x4 = 6,
Xy + x3 +3x4 = 16,

X1 — 2xp — X4 = —6,

2x1 — 3x; + 2x3 =6

3x—-2y+z=10
l.ix+5y—2z=-15 2
2x —2y—2z=3

Kparkue TeopeTnueckue cBeIeHHA:

Meton 'aycca siBrsieTcsi OTHUM U3 HanboJiee YHUBEPCATBHBIX METOJ/IOB PEIICHUS CHCTEM
JTUHEUHBIX ypaBHEHUN. OH COCTOUT B MOCJIEI0BATEILHOM UCKIFOUEHUN HEU3BECTHBIX.

[Ipouecc pemenus mo metoay ["aycca coctout u3 AByx 3TanoB. Ha nepBom stamne (psmoii Xxox)
crcTeMa MPUBOJUTCA K CTyIIeHUaToMy Buay. Ha BTropom stare (oOpaTHbIif X01) HaeT
II0CJIEZI0BATEIBHOE ONPEAEICHNE HEU3BECTHBIX U3 3TOM CTYIIEHUYAaTOW CUCTEMBI.

Ha nmpaxTuke ynoOnee paboTaTh HE ¢ CHCTEMOU ypaBHEHHIA, a ¢ PaCHIMPEHHON MaTpuUIIeH,
BBINOJIHSSL BCE QJIEMEHTApHbIE IPe00pa30BaHysl HaJl €€ CTPOKaMHU.

DneMEeHTapHBIMU [TPE0OPA30BAHUSIMHU MATPULIbI SBIISIOTCS:
- IEPECTAHOBKA CTPOK MECTAMH;
-YMHOK€HHE HEKOTOPOH CTPOKHU Ha JII000€, HE PABHOE HYIIIO YUCIIO;

-npudaBiIeHNE K 3JIEMEHTAaM OJJHOM CTPOKH COOTBETCTBYIOIIMX AJIEMEHTOB JIPYrOi CTPOKH,
YMHOKEHHBIX Ha OJHO U TO K€ YHCIIO

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTM:

1. 3anummMTe CUCTEMY JUHEHHBIX YPABHEHUMN.

2. CocTaBbTe pacUIMPEHHYIO MATPHILY.

3. BoimonmHuTe — sneMeHTapHble  mpeoOpa3oBaHUS  CTPOK — MaTPHIIBL,  HUCKIIOYas
MOCJIeI0BAaTEILHO TIEpEMEHHBIC. B pe3ysbTaTe H0mKHA MOTYyUYUThCS CTyIIeHYaTas MaTpHIla.

4. Ilo cryneH4aTroil MaTpule COCTABbTE CUCTEMY.

5. IlocnenoBarelLHO HaliAUTE 3HAYEHNUS BCEX HEU3BECTHEIX.

6. 3amuIInTE OTBET.
Xoa padoThi:

PaccmoTpum npumep:

1) Pemmth cuCTEMy ypaBHEHHIA:
xy + 2x9 —3x3 = 0;
2%y — %7 + 4x; = 5
3.1'1 + .1': — x; = 5
CocTaBUM pacHIupeHHYI0 MaTPHILy U3 KO3(PGUIIMEHTOB MPH HEU3BECTHBIX U CBOOOTHBIX YICHOB:
1 2 =3[0
(418) = (2 -1 4 5)
3 1 -1i5

BrinmonHuM s5eMeHTapHble peoOpa3oBaHus HaJl CTPOKAMHU MAaTPUIIbL:
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0 1 2 =3
5) ~ (EI -3 10
115 0 -5 8

1 2 -3|0
~ (EI 1 -2 —'J.)
0 0

0 -2

0 1 2 =3
) ~ (EI 1 -2
3 0 -5 8

a
_1),\,
3

[Tony4yeHHOM MaTpULIE COOTBETCTBYET CUCTEMA YPABHEHMI:

I1+2I:—3I3 :U
J::—E.r; = —1:
—2.173:[]

Haunnas CHM3Y BBEPX, HAXOAUM 3HAYCHUA HCU3BCCTHHIX !

0y 4+ 22 —3x3 =0 x4+ 2x —3x3=0 ([ +2:-(-1)=0
x:—?x; =-1 , [ X3 =-1 , { =-1 ,

\ x3=10 x3=10 x3 =10

".r1:2

I:=—1

L.I';:U

Ortsert: (2;-1,0).

X1 +XZ—3X3+2.X4=6,
Xy +X3+3.X4 = 16,

2) x1—2x2— X4:—6,
le—3xZ+ZX3 =6
1 1 -326 1 1 -3 26 1 1 -326
0 1 1 3 16 0 1 1 316 | _ 0 1 1 3 16
1-20-1-6 0 3 —3 3 12 01 -11 4
2 -3 2 06 0 -5 8—-4-6 0—-5 8—-4-6
1 1 -3 26 1 1 -3 26 1 1 -326
601 1316 | ( 0 1 1 316 |_ 0 1 1 3 16
0 02 2 12 0 0 1 1 6 0 0 1 1 6
0 0 13 11 74 0 0 13 11 74 0 0 0-2-4
X1+ x, — 3x3 + 2x4 = 6,
xZ+X3+3.X4:16,
X3+X4:6,
—ZX4:—4

Hauunas CHHU3Y BBCPX, HAXOJAUM 3HAYCHUS HCU3BCCTHLIX!

X1:8
x2:6_
X3=4"
x4:2
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Otser : (8;6;4;2).

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepuu onenku:

—  «Otnn4yHO» - yMeHus chOpPMUPOBAHBI, BCE 3aJjaHMs BBINOJIHEHB! MPABUIBHO, 0€3
apu(pMeTHYECKUX OLIMOO0K, peuieHne 0hOpMIEHO aKKYpaTHO, ¢ HEOOXOJUMBIMH 0OOCHOBAaHHSIMH.

—  «Xopomo» - HEKOTOpble YMEHHsS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBINOJIHEHBI, HEKOTOPBIE BU/IBI 33/IaHUI BBHIIOJIHEHBI ¢ ommnOkaMu. bezommnbouno BeimonaHeno 80-
89 % Bcex 3amaHuH.

—  «YIOBJIETBOPUTEIHFHO» - HEOOXOAWMBIE yYMEHUS B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO 3aJjaHUN BBIIIOJHEHO, HEKOTOPbIE M3 BBINOJHEHHBIX 3aJaHUN COAEp)KaT OLIMOKH.
be3zommboyno BeimonHeHo 70-79 % Bcex 3agaHuil.

—  «HeynoBneTBopHUTENbHO» - TEOPETHYECKOE COJEpKaHUE Kypca HE OCBOEHO,
HE00X0/AMMble YMEHUs HE C(OPMUPOBaHBI, BBHINOJIHEHHbIC yueOHbIE 3aJaHUs COJAEp)KAT IpyOble
omnOku. be3omm6oyHO BhinoaHeHO MeHee 70% Bcex 3a1aHui.

Tema 2.2 Cucrembl THHEHHBIX YPABHCHUH
IIpakTH4eckoe 3ansaTHE Ne§
Pemenue cucrem JIMHENHBIX YPABHEHUH Pa3/IMYHBIMH METOAAMU.

Heas padorbl: HayunThes pemiaTh CUCTEMBI IMHEWHBIX YPaBHEHHUN a3 IMUYHBIMA METO/IAMH.
Bobimosinus padory, Bel Oyanere:

ymembp:

-pelIaTh CUCTEMBI JIMHENHBIX ypaBHEHNH MeToioM Kpamepa;

- pelaTh CUCTEMBI YpaBHEHUI MeToIoM [ 'aycca;

- pelaTh CUCTEMBbI JTJMHEWHBIX YPaBHEHUM MATPUUHBIM CIIOCOOOM.

MarepuanbHoe obecnieuenme: HauBuayanbHble 3aaHNs, YI€OHUKN, KOHCIIEKTHI JEKIHI.

3amanme:
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1)
2)
3)

4)
5)
6)

PemmmTh cuctembl IMHEHHBIX YPABHEHU:

3Xl_XZ_’—XS=3 2.1'1 —3I:+‘1'J.'3 =11
1) X, +2X, —3%, =0 2) ;; +2i:j __|_3_:3—: ng
—3X T Ay F X3 T —a

SX, +X, = TX, =-1
Kparkue Teopernyeckue cCBeAeHUs:

[Tycth nana cucrema Tpex JUHEHHBIX YPaBHEHUI C TPEeMs HEU3BECTHBIMHU:

ayy xy + apx; +ax; = by
Ay ¥y + Ap¥y T ag3xg = by
31 %) + 83%; +833%3 = by

Urto6s! pemuTh cucteMy MetogoM Kpamepa, cocraBum onpezenuTenb u3 ko3GPUIneHToB npu
HEU3BECTHBIX.

Gy Gpz O
3TOT OIPCACIIMTECIIb HA3bIBACTCA OIPCACTIUTCIIEM CUCTCMBI: A= |Gy Gz fng
fgp Ggz fOa

CocraBuM OIIPCACIINTCIIN KaXX 01 HEW3BECTHOM. OHpeI{eJ’II/ITeHL A 1 HOJYYaCeTCA U3 OIIPCACIINTECIIA A

MyTE€M 3aMEHBI IEPBOT0 CTOI01a KO (HUIIMEHTOB CTOJIOIIOM U3 CBOOOTHBIX UJICHOB.
by 1 k]

b,
by

=]

a3

=]

B3

il

(]

"
i

jx ]

b

3 33

Omnpenenurens A; MOTydaeTcs U3 ONPEACIUTENS A IyTeM 3aMeHBI BTOPOTO CTOJIONA
KO3 PHUIHEHTOB CTOIOIOM U3 CBOOOIHBIX WICHOB.

k]

o

=
]
Il
=]
[
—
b
[
£

3 Bag
Omnpenenurens 4; MoydaeTcs U3 ONpeAETUTeNs & myTeM 3aMeHbl TPEThEero CToI01a
K03 (HULIHEHTOB CTOJIOIOM U3 CBOOOHBIX YJICHOB.

a
a
@32

UT0oOBI BRIUMCIUTH 3HAYEHUS HEU3BECTHBIX, BOCIONb3yeMcs hopmynamu Kpamepa:
E'-'- "\'.{

17

X

I[J'ISI pemiCHus CUCTEMbI METOAOM laycca HCHOHBSYﬁTC AJIITOPUTM:

3anuInTe CUCTEMY JIMHENHBIX YPaBHEHUH.
CocraBpTe pacIIMPEHHYIO MATPULLY.
BeimonHuTe snemeHTapHble MpeoOpa3oBaHUsl CTPOK MAaTPHIlbl, HCKIOYas IMOCIeI0BaTEIbHO
nepemMeHHsbIe. B pe3ynbrare J0JKHA IIOJIYYUThCS CTYIIEHYaTas MaTpuLa.
ITo cTyneHuaToil MaTpHIle COCTaBbTE CUCTEMY.
IlocnenoBarenbHO HAMAUTE 3HAYCHUS BCEX HEU3BECTHBIX.
3anuuImTe OTBET.
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Jlns pelieHust CUCTEMbl MATPUYHBIM METOIOM:
1. 3anummuTe cucTemMy JUHEHHBIX YPaBHECHUM.

2. CocTaBbTe MaTpUYHOE YpaBHEHHUE.

3. Beruncnure o0paTHyIO MaTpUILy.

YtoObI BEIYUCIUTE OOPATHYIO MATPHILY, HY>KHO:

a) BBIYHCIIUTH OTPENEIUTENb MaTpULbl A (44 = 07;

0) HaliTH anreOpanyecKue TOTOTHEHUS UT KaXK/J0r0 SJIEMEHTA MAaTPHUIIBI A

B) TPAHCIIOHMPOBATH MATPHILY U3 AIreOpanvdeckKux JOMOIHEHUN;

All A21 "'Anl
r) HaifTn 06paTHYIO MaTpuiy: A~! = ﬁ A1z Ay o App
A]_n AZTl ...Ann

4. Haiinure 3Ha4eHUST HEU3BECTHDIX.

. -1
UroObl HAaliTH HEM3BECTHYIO MAaTPHIly X, HY)KHO YMHOXXHUTh 0OpaTHyIO MaTpuily 4~ Ha
Matpuny B, cocTosinyto u3 cBOOOIHBIX YIECHOB.

5. 3amuIinTe OTBET.
IMopsiiok BbINOJIHEHHSI PA0OTHI:

1. 3anumure cucTeMmy JIMHEHHBIX YpaBHEHUH.
2. Pemmre KaXIyt0 CUCTEMY BCEMH TpeMsl ClIocoOaMu.
3. 3amummre OTBET.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkn:

- «O1nuyHO» - yMeHHsS COPMHPOBAHBI, BCE 3aJaHUs BBIIIOJHEHBI MPaBUILHO, 0€3
aprupMeTHYECKUX OMMUOO0K, pelreHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMUA 00OCHOBAHUSIMH.

— «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HEIOCTATOUYHO, BCE 3aJaHUS
BBHITIOJTHEHBI, HEKOTOPBIE BUBI 3aJJaHUH BBIMOIHEHHI ¢ omubOkamu. be3ommn6oyHo BeimonHeHO §0-
89 % Bcex 3a/1aHMiA.

— «Y IOBIIETBOPUTEIHHO» - HEOOXOAMMBIE YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO 3a/IaHUI BBIOJIHEHO, HEKOTOPHIE M3 BBIMIOJHEHHBIX 3aJaHUN COJIEPKaT OIIUOKH.
bezommbouno BeimoHEHO 70-79 % BCex 3amaHui.

— «HeynoBiaeTBOPUTENBHO» - TEOPETUUYECKOE COJAEpKAHUE Kypca HE OCBOEHO,
HeoOXoMuMbIe YMeHUsi He C(OPMHUPOBAHBI, BHITIOJHEHHBIE Y4Y€OHBIC 3aJaHUsS COAEpKaT TpyObIe
omuOku. be3zommbouyHo BeIOTHEHO MeHee 70% Bcex 3a1aHui.

Tema 3.1 Teopusi npeneson
IIpakTuyeckoe 3anaTue Ne 9
Borunciienue npeaesioB GpyHKIui
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Hean: HayunThCst BHIUUCIATH Ipeenbl QyHKINHN.
Bbinosinus padory, Bel Oyaere:
ymemp:
-BBIYUCIIATH MIpeiesbl QYHKIUHN, UCIIONb3Yys TEOPEMBI O Mpeenax;
- PacKpbIBaTh HEOIIPEAEIEHHOCTH;
- HaXOJIUTh Mpeelibl PYHKIMMA, UCTIOIB3Ys POPMYIIbI 3aMeUaTeNIbHBIX MTPEIEIIOB.
MarepuanbHoe obecniedeHHe: NHIUBUIYaIbHbIE 3aaHHsI, KOHCIIEKThI JIEKLIUH.
3aganue:
BerancnuTh npeaensl GyHKITHiA:

lim,_,,(2x3 — 10x? — 4x + 5)

3x2-11x+6

X3 )x2_5x-3
11x3-5x2—6x+10

x6x4—8x2+2
. sinz
4, llmx_,o T

5. lim, ., (1 - i)sx

X

lim

3. lim,_,

HOpﬂ)IOK BbIIIOJTHCHHUA paﬁoTI)I:

Haiinure npenen GyHKIMH, UCTIONB3YS TEOPEMBI O TIpEeax.
Ecnu nonyudnnack HeonpeaeaeHHOCTb, ONIPEIEIUTE €€ BUJ U CIIOCO0 PacKpbITHS.
[IpeoOpasyiiTe PyHKIIUIO B paCKpOWTE HEONPEICIECHHOCTD.
Beruucnure npenern.
Xoa paGoTsI:
Haiitu npenen dyakuu:

N =

1) lim,_,(2x3 — 10x? — 4x + 5)

I/ICHOHL3yeM TeOpeMI)I (] Hpe,uenax:
lirr21(2x3 —10x%2 —4x +5)
X 3 2
=2(1imx) —10(1imx) —4limx+5=2-8—10"4—4-24+5=—-27
x—2 xX—2 x—2

3x2-11x+6
X3 )32 _5y_3

2) lim

OyHKIMS MPeACTaBIseT cOO0N OTHOIICHHE ABYX MHOTOWICHOB, O0palalonIuxcs B HYJb B
touke X = 3. [loaTomMy cHavaa npeodbpazyeM JaHHYIO (DYHKIIHIO.
JIr060ii KkBaipaTHBIN TPEXUJIEH MOXKHO PA3JI0KUTh HA MHOYKUTENIN C ITOMOILBIO POPMYIIbI

ax®+br +¢=a(x —x,)(x —x.,), TI€ ¥ U ¥;KOPHU KBAJAPATHOTO TPEXUWICHA.
Kopusmu kBagpaTHOTO TpexwieHa 3x* — 11x + 6 SBISIIOTCS YUCia - U 3; 3HAYUT
3

3x% — 11x + 6 = 3(x — 3)(x —3)

1
A KOpHM KBaJpaTHOTO TpexuneHa 2x2 — 5X — 3 paBHbI - U 3, CleJ0BATEIBHO
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2x2—5x—3 = 2(x—3)(x+%)
Bo3BpaIasch K Npeeiy, UMeeM:

2
lim 3x2—11x+6 _ m 3(x— 3)(X——) im 3(x—3) lim., ., 3%=2 = 3limxoax—2 _ 33-2
e I —1_ ¥ = == = =
X3 )x2_5x X235 —3)(x+y) x=3 2(x+3) X232x41 " 2limy3x+1 2341
77=1
. 11x3-5x2—6x+10
3) lim,, o,

6x4—8x2+2

Tak Kak MHOTOWIEHBI B YUCIMTEINIEC U 3HAMEHATENIe CTPEMSTCA K 00, TO ITOJIydaEM
HCOMPCACIICHHOCTh BUAA [ ] I[JI?[ €C paCKpbITUA Pa3saCiIUM KaKa0C ClIaracMoC YUCJIMTECIIA U

3HaMCHAaTCIIA Ha xt . Torma MMOJIyYnM:

. , 11x* 5x* 6x 10 11 5 6 10
11lx® — 53x° — 6Gx + 10 ?_—?;—xj-l-?; <~ =2 F-I_F 0
lim 4 2 = lim 3 T = lim =—=1
x=m Gx° —8x° 4+ 2 z=m 627 Bat N 2 = I _g'r R 2 6
GG P
X
. sinz
4 lim,_, o —2

UToOBbI BEIUMCIHUTD TIpeed PYHKIMH, HY>KHO BOCIIOJIb30BaThCs (hOPMYIIOi epBOTroO

sinx
3aMeyaTesbHOTO Mpeena: hmx_>0 =1.

1
YMHOXHUM YHUCIUTENIb U 3HAMEHaTeIh ,[[pO6I/I Ha E

.X 1. x

sins 3sinz sinX 1 1

22 22 _2.1==

llmx_>0 = lim,_ o4~ = —hmx_)o =7 1= >
2 2

5) lim,ex (1 - %)Sx

[IpeobpazyeM ¢(yHKIHIO Tak, YTOOBI MOXHO OBLJIO MPUMEHHTH BTOPOW 3amMeuaTeNIbHBIN

X
npenen ;. limy e (1 + %) = e. BeesieM HOBYIO IIEPEMEHHYIO: X = —3y; X — 00;y — 00,
. 3\* 3 \>C3y) Ny e 1
lim, 4 (1 - ;) = llrny_,oo (1 - 3) = hrny_m (1 + ;) =e =1

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.
Kpurepun onenkmn:

- «OTAN4HO» - yMeHHUS COPMHUPOBAHBI, BCE 3aJaHUsS BBINOJHEHbI NMPaBUIbHO, 0€3
aprupMeTHYECKUX OMMOO0K, pemeHrne 0hOpPMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.
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- «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHCHBI, HEKOTOPHIC BHUJIBI 33JJaHUN BBITTOTHEHBI ¢ ommOKkamMu. be3ommbOouno BeImoHEHO 80-
89 % Bcex 3aJaHui.

- «Y IOBJIETBOPHUTEIILHO» - HEOOXOJMMBICE YMEHHS B OCHOBHOM C(OPMHPOBAHHI,
OOJIBIITMHCTBO 3aJaHUI BBITIOJIHEHO, HEKOTOPHIE M3 BBIMOJTHEHHBIX 33JIaHUN COACPIKAT OIIUOKH.
Be3omnbouno BeinonHeHo 70-79 % Bcex 3agaHu.

- «HeynoBiaeTBOPUTENEHO» - TEOPETUUYECKOE COJAEpKaHHWE Kypca HE OCBOEHO,
HEOOXOUMBbIC yMEHHUSI HE c(POpMUPOBaAHBI, BHITIOJHCHHBIE YUYCOHBIC 3aJlaHUs COJEpXKaT TpyObie
omnOku. bezommbouno BeImoaHeHo MeHee 70% Bcex 3amaHui.

Tema 3.1 Teopus npenenos
IMpakTnyeckoe 3ansiTue Ne 10
HccnenoBanue pyHknmnii Ha HeMPepPbLIBHOCTH M TOYKH pa3pbiBa

Heanb: HayuuTbcs HaxoIuTh TOYKM pa3pbiBa (DYHKIMHA, OHpENeNsiTh UX POJA, HAXOIUTh
ACHMIITOTHI TPAUKOB PYHKITHI.

Brinosinus padorty, Bl Oynere:

ymembp:

- HCCIIeIOBAaTh (DYHKIIMHU HA HETIPEPHIBHOCTb;

- HaXOJIUTh TOYKHU Pa3pbIBa, ONPEEIATh UX POJI;

- HaXOAUTh ACUMIITOTHI.

MatepuajbHoe ofecrieyeHHe: WHIMBHyalbHBIC 33/JaHUS, KOHCIEKTHI JEKIHA, TaOIuma
IIPOU3BO/IHBIX.

3aganme:

HccnenoBath GpyHKIMH HA HEMTPEPHIBHOCTh. HalTH TOUKM pa3pbiBa U ONMpeaenuTh uxX poa. Haiitu
aCUMIITOTHI (DYHKIIMH.

1) -T — :;’::_+:;
2) -T — :I;‘:ﬁ;ﬂl}l

Kparkue Teoperuyeckue cBeJeHHA:
Toukamu paspviéa ynKkyuu HA3BIBAIOTCS TOYKH, B KOTOPHIX HapyIIaeTcs YyCJIOBUE
HEMPEePBIBHOCTU (PYHKIIHH.

Bce Touku pa3peiBa QyHKINHU pa3femnsioTcs Ha TOYKH pa3pbiBa MEPBOTO M BTOPOTO POJIa.
Touka pa3pbIBa Xy HaA3BIBACTCS MOUKOU paspvléa nepsoco poda ¢ynkumu y = f(x), ecnu B
ATOM TOYKE CYIIECTBYIOT KOHEUHBIE MTpeelbl (DYHKIMH CIIeBa U CIIpaBa, T €
limy o f(x) =A; mu limy_, 4o f(x) = A, Tlpu stom: ecniu A; = Ap,T0 Touka X
HAa3bIBAE€TCSI TOYKOM YCTPAHUMOTO pas3phiBa; eciv A; # Ay, TO TOYKA X HA3bIBAETCS TOUYKOH
KOHEYHOTO Pa3phIBa.

Touka pa3psiBa X, Ha3BIBACTCS MOUKOU paspvliéa 6mopozo poda pynkuuu y = f(x), ecnu mo

KpaifHell Mepe OIMH U3 OJJHOCTOPOHHHX MPEEIOB HE CYIIECTBYET WM PaBeH OECKOHEUHOCTH.
Acumnmomoii zpaguka gynkyuu y = f{xjHa3pIBaeTCs Mpsimas, o0ianaronas TeM CBOWCTBOM, YTO
paccTosHEE OT TOYKH (x: f(x)) 0 ATOM MPAMOI CTPEMHUTCS K HYJIIO PH HEOTPAHUYEHHOM YIaICHHH
TOYKH rpaduka OT Hayajga KOOpIMHAT.

[Ipsimast x = a Ha3BIBACTCS BepMUKAIbHOU acumnmomot Tpaduka QyHKIHH ¥ = f(x}, eclu
XOTs OBI OZTHO U3 NpEAEIbHbIX 3HAUCHUN lim,_, g f(x)} mim  lim,_ .. fix} paBHO —o@ WIM +o2 .
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3ameuanue. llpsimas x =a HEe  MOXET  OBITh  BEPTUKAWIBHOW  aCHUMIITOTOM,  €CIIH
(GyHKIMS HeTpepbIBHA B TOYKE x = a. [103TOMYy BEpTHKaJIbHBIE ACHUMITOTHI CIIEAYET HCKaTh B
TOYKaxX pa3pbiBa QyHKIIHH.

[Ipsimast ¥ = b Ha3bIBACTCS 20pU30OHMANLHOU acumnmomotl Tpaduka QyHKUIUU ¥ = fix), eclu

XO0TsI OBl OJTHO M3 MIPEACIbHBIX 3HAYCHUH lim, s f(x) WK lim,_.__. f{x) paBHO b.

3ameuanue. ['padpuk QyHKIUU MOXKET UMETh TOJBKO MPaBYIO TOPHU30HTAIBHYIO ACUMITOTY

WJIA TOJIBKO JICBYIO.

[Ipsimast y = kx + b Ha3bIBACTCS HAKNIOHHOU acumnmomoti rpaduka GbyHKIUY ,
flx) —kx—b| =0

eciu lim, 5

Ecmu st pyHKIMH y = f(x) CYHIECTBYIOT IPEIEIbI liml._,x’;'i =k U lime_u(f(x)—ke)=5, TO
x

(byHKIMS UMEET HAaKJIOHHYIO aCUMITOTY ¥ = kx + b IIpH x — 0,
Xoa padoThI:

HccnenoBath QyHKIMIO Ha HEMIPEPHIBHOCTL. HailTh acuMITOTHI (PyHKIIHH.

x

yY=az

O6nacts onpenenenus GyHkuuu D (f) = (—eo; 1)U (1; +o0)

Touka x = 1 siB€TCS TOYKOM pa3pbiBa 2 poja, T.K.

T |
LX—i

. x* 1 . x* 1
lim,_;_g =l |=— lmgyg——=|;|=+=>
AX—i th

[Ipsimast x = 1 — BepTUKaJbHAasg acUMNTOTa (YHKIMHM. YpaBHEHHWE HAKJIOHHOM aCHMIITOTHI
UMEEeT BUj vy = kx + b,

k=1 =) li il li l li ! L
= _erx{E_r—2]x_rLT=2x:—2x_rLT=7_;_2
T oox
) xt 1 Coxt—x(x-1) | xt-xT4x x . 1 1
b\ 27 TR T oy iR a1y ARimon #2732
Toox

Koneunblil BUJ npsiMoid cleAyomuii

j'=éx+£.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kpurepum ouenku:
- «OTnUYHO» - yMEeHUs cPOPMHUPOBAHBI, BCE 3aJaHMs BBINOJHEHBI MPABUIBHO, 0€3
apu(pMeTHYeCKUX OHMOO0K, penieHne ohopMIEHO aKKypaTHO, C HEOOXOJUMBIMH 000CHOBAHHSIMH.
- «Xopomio» - HEKOTOpble yMeHHsI C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJIaHUI BBIMOIHEHHI ¢ omKOkamMu. be3zommnbouno BeinonHeHo 80-
89 % Bcex 3aJaHMH.
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- «Y IOBJIETBOPUTENILHO» - HEOOXOAWMBIE yYMEHHS B OCHOBHOM C(OPMHPOBAHBI,

OOJIBIIMHCTBO 3aJIaHUH BBITOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHNA COJIEPIKAT OIIHOKH.
Beszommboyno BeImoHeHo 70-79 % Bcex 3amaHuil.

- «Hey,I[OBJ'ICTBOpI/ITeJ'II)HO» - TEOPECTHYCCKOEC COACPKAHUEC KypCa HE OCBOCHO,

HEO0OXOIMMbIC YMEHHUs HEe C(HOPMHUPOBAHBI, BBIMOJIHCHHBIC yUeOHBIC 3aJaHHS COJICPIKAT IpyObIe
oumOku. Bbe3ommboyHo BeinoOHEHO MeHee 70% Bcex 3alaHui.

Tema 3.2 IlpousBoaHasi QyHKIIUU U ee IPUMEHEHUE
IIpakTnueckoe 3ansaTue Ne 11
JAnddepenuupoBanne cJI0KHbIX PyHKIUI

Hean: HayanThcs HAXOUTh IPOU3BOTHBIE CIIOKHBIX (DYHKIIUH.

Boinosinus padorty, Bel Oynere:

ymembs:

- IPUMEHSATH MpaBuiia TupGepeHINPOBAHNS;

- HAXOJUTh IIPOU3BOIHBIC CIIOKHBIX (DYHKIIUI.

MatepuajbHoe ofecrieyeHHe: WHIMBHyalbHbIC 33/JaHUS, KOHCIEKTHI JEKIHA, TaOIuIma

IIPpOU3BOJAHBIX.

w

3aganme:
Haiiti npousBoanbie QyHKIMIA

1. y=(5x% - 2x)*

2. flx) = 3sin(2x —3)
3. flx) = arcsindx + arceos®x
4
5

Flxd =logs (7x* —5x* + 1)
—
flxl=In [Ltensx

W L-cosx

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

Onpenenure Bua ¢yHkuuu. Ecnim  QyHKIus — gBiIseTcs  CIOXKHOM, TO  BBEIUTE
MIPOMEKYTOYHBIN apryMEHT.

Omnpenenure, KakMMHM TpaBwiaMd  AU(QQPEepeHIUPOBaHUS HYKHO  BOCIOJIb30BaThCA.
[IpumenuTe COOTBETCTBYIOIIEE TPABUIIO.

Hcnonb3ys Tabnuily Mpou3BOAHBIX, HAWAUTE MPOU3BOJHBIE (DYHKIIHIA.

Packpoiite ckoOKku 1 puBeAUTE MOA0OHBIE, €CIIU 3TO YIPOCTUT 3aIIUCh (PYHKIIMH.

Xon paborhr:

Haiiti mpon3BoaHbIe QPYHKIIHIA:

1.

g(x) = (1—4x%)"

OyHKIUSA ABISAETCS CIOXKHOM CTENEHHOW. BBeAeM MpOMEXKYTOUHBIA apryMeHT u =1 — 4x=. Jls

1

nuddepeHIMPOBaHHs HY)KHO BOCIIONB30BaThCS GopMyItoit (u™) = nu"~t - u
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-
7

y =10(1 —4x%) (1 —4x%) =10 (1 — 42%)°(—8x) = —80x(1 — 4x)

2. flx) = siﬂfx «cos 2x

DyHKIHS OPEICTABISCT COOOW MPOU3BEICHUE IBYX CIOXKHBIX TPHUTOHOMETPHUYCCKUX (YHKIIHHA.
[To3ToMy cHayaja BOCIONb3yeMCs MpaBuioM nuddepenuupoBanus (U -V) = UV + UV

[ J- ]
f (x) = {sin;_r ~cos2x) = (sin ;.r] cosix + sin ;x{cus?r]

o v L o
BBenem nmpoMeXyTOUHBIN apryMeHT: JUIsl TepBOM PYHKIUH u = = x, IJIs BTOPOH (QYHKIUH u = 2x.

[Ipu g hepeHIIMPOBAHIH UCIIOJIB3YEM CJICIYIOIINE bopMyIIBL:
{sinu]' = cosu-u,(cosu) = —sinuu.

- 1 1 ) ,
f (x) = {sin;_r ~cos2x) = (sin ;.r] cosix + sin ;x{cus?r]
1 1 1 i ., 1 1 1
=cos—x-|-x]| " cﬂsEx+s:'n—.r-{_—s:'n2x} : {_Ex] = —cos—x rcosixy — 2sin —x - sinlx.
2 2 2 2 2 2

a3x+5x"

3.y=

Ioga (3+10x)

OyHKuMsS TpeAcTaBiseT co0oif  yacTHoe  ABYX CIOXHBIX  ¢GyHkiuil. [losTomy cHauana
U r-1mw

7

.
BOCIIOJIb3YyeMCsl TPpaBUIIOM AU depeHnpoBaHus (l—) =

(25455 og, (3 4 10x) — 2575 . (log, (3 + 10x))'
- (log, (3 + 10x))°

y

BBeneM mpoMexyTOUHBIM apryMeHT: Ijs HepBOM (YHKIMHM u = 3x + 5x%, 17 BTOpOM (pyHKUMU
u =3 + 10x,

IIpu muddhepeHurpoBaHUH UCHIONB3YEM ClIeAyroIure GOpMyIbL: (a*)' = a“ina - ', (log, u)' = S

wing

' |2'{T_:'Ti|"]=§i ':3+1:.'l.'_l:'—E'{"'_:"";I '|]=§i|3+1:.'l.‘||' 2RI e | 3-"-'+5-"-'i:|']=-==;' (3+10g) 2433 |_.:-1:|-.-|!..3'3{-1:"".II
¥y = |]=gi|3+1:.'l.'||£ - |]=gi|3+1:.'l.'||£ -
11
I3+ Mix)ind

Byt . - n i m n +5y
2R 12134 10x) Jog, (34 10x) 2305

|]=gi|3+1:.'l.'||i

4, flx) = nrcsfn§x+ arccosdx

DYHKIUS MPEJCTABISET COO0H CyMMY JIBYX CIOKHBIX OOpPATHBIX TPUTOHOMETPHUYECKUX ()YHKITHA.
[TosTOMy cHavasa Bocmoab3yeMcs npaBuiioMm auddepeHimpoBanus (U + L’]' =U +V.
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Flx) = (nrcs:'ng.r) + (arccossx)’

o v g o
BBezieM pOMEKYTOUHBLI apryMeHT: [Ulsl IepBOM PYHKUMHK u = x, JUIs BTOPON QYHKLMM u = 5x.

[Ipu I[Hq)(bepeHunpOBaHHH HCIIOJIb3yeM [ (13% 1115 (S bopMyIIb:
(arcsinu) ' = c s(arccosu)' = ——
V1-u? w-'l—u-
1) = (wrecin 3 2) ,_;(5)' s s
f{_.r} = (nrcstnix) + (arccosdx)'= s A PR Tt 1} ——(5x)' = 'Il— " T
3 7 LgH R

5. flx) = arccosV1l — &

qDYHKIII/ISI SIBISCTCS CIIOKHOM O6paTHOI/I TpI/IFOHOMeTpI/I‘-IGCKOI/I BBG[IGM HpOMe)KyTO‘-IHI)II/I apFYMGHT

PR
u =+1—e>. Jlna nudpepeHunpoBanys HYKHO BOCIIONL30BaThes popMynoit  {arccosu)’ = — \‘ﬁ

f(x) = (arccosV1 — = }I = m (VI=&).

[TpomexyTOUHBIH apryMeHT ABISETCS TaKXKe CI0KHOM (yHKIMeld. BBeaeM U Ju1st Hero HOBBIH
MIPOMEXYTOUHBIM apryMeHT u =1 — g™,

Jlist auddepeHIMpoBaHms HYKHO BOCIIOIb30BaThCs (POPMYIION
— _
{\IE} - 2
oy r = _ 1 = 1 1 . e
flx) = (nrccuswl—g Y] = ——?I,m-(\-l—g ‘} = -7 — (1 -¢&)' =

_i L ' 1}_
g% 11— g“

Ve

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kpurepuu onenkmn:

- «OTIUYHO» - yMeHUus cpOpPMUPOBAHBI, BCE 3aJJaHMs BBINOJHEHBI MPABUIBHO, 0€3
apu(pMeTHYeCKUX OIMOO0K, pelieHrne ohOpMIEHO aKKypaTHO, C HEOOXOJUMBIMH 0OOCHOBAaHUSIMH.

- «Xopomio» - HEKOTOpble yMEHMsI C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUM BBINOJIHEHHI ¢ omKOkamu. be3ommn6oyHo BbimongHeHO §0-
89 % Bcex 3a1aHui.

— «Y IOBIIETBOPUTEIBHO» - HEOOXOAWMBIE YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO 3a/laHui BBINOJIHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJaHUN COJIEP)KaT OLIMOKH.
be3omm6ouno BeimonHeHo 70-79 % Bcex 3agaHuil.

— «HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJep)KaHue Kypca HE OCBOEHO,
HeoOXouMble yMeHHUsi He c(OPMHUPOBAHBI, BBHINOJHEHHbIE y4eOHBIE 3aJaHHsl CcoAepxkaT IpyObie
omnOku. be3ommbouno BeimonHeHo MeHee 70% Bcex 3a1aHuil.

Tema 3.2 IlpousBogHasi pyHKIMH U ee IPUMEHEHHE
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IIpakTyeckoe 3ansaTHe Ne 12
HccaenoBanne GpyHKIuii HA MOHOTOHHOCTb, IKCTPEMYMBI, BBINYKJIOCTh, BOTHYTOCTb,
neperuo.
Llesas padoTbl: HaydnThcsi IPUMEHATH POU3BOJHYIO JJISl HCCIIEI0BAHUS (DYHKIINH.

Boinosinus padory, Bel Oyaere:

ymembs:

- OIPENENSITh MPOMEKYTKH MOHOTOHHOCTH,

- HaXOJUTh SKCTPEMYyMbI (YHKIIUH,

- OTIPE/ICTIATh HAIPABJICHUE BBITYKIOCTH (DYHKIIMHU, TOUYKH Ieperuoa.

MarepuanbHoe obGecnedenue: uauBuayaibHble 3aJaHus, TaOIUIA MPOU3BOIHBIX,
KOHCIEKTHI JIEKIUH, YIeOHUKH.

3ananmue:

1. Hccnenyiite GyHKINIO HA MOHOTOHHOCTB!
flx) =x>—x3—2x

2. Haiimmte sxctpemymsl yaxmun: f(x) = x* — 4x3

w

UccnenyiiTe GYHKIMIO HA MOHOTOHHOCTB 1 3KcTpeMyMEL: f(x) = 3x° — 25x3 + 60x
4. Haiimure NpPOMEKYTKU BBITYKIOCTH (DYHKIIMH:
f(x) = x* —10x3 + 36x% + 100

Kpartkne Teopernyeckue cBeeHH:

Anzopumm HaxoxncOeHUs IKCMPEMYMO8 PYHKUUU U UHMEPEAIOE e MOHOMOHHOCHU C
HOMOWbIO NEPBOIL NPOU3BOOHOTL

1. Haiitu o6acts onpeesnenust GyHKIIMA U HHTEPBAIIbI, HA KOTOPBIX (DYHKI[HS HEMPEPHIBHA.
2. Haiitu nmpousBouyro ¢pyskumu f '(X).

3. Haiitu kputumyeckue Touku ¢yHKiuu Y =T (X), T.e. TOYKH, NpHHAAISKAIHE 00JACTH
ornpezesaeHus: PyHKIMHU, B KOTOPBIX pou3BoaHas f'(X) oOparaercs B HyJb M HE CYIIECTBYET.

4. WccnenosaTh xapaktep wu3MmeHenus ¢yukiuu f(X) u 3Hak npomsomnoii f '(X) B
MMPOMEXYTKaX, Ha KOTOpbIE HANJACHHBIE KPUTUYECKHE TOYKU JCJSAT O00JacTh OIpEACIICHUS

bynkuu y = f (X).

5. OTHOCUTENIBHO KaXKJIOM KPUTUYECKOM TOYKH ONPENENIUTh, SBJSIETCA JIM OHA TOYKOW
MaKCHUMyMa, MUHUMYMa WU HE SBJISIETCA TOYKOU 3KCTpEMyMa.

[ToMHM: KpuUTHUYECKas TOYKA Xo €CTh TOYKa MUHHMYyMa, €CITM OHA OTHENISET IMPOMEXKYTOK, B
kotopoM f '(X)<0, ot mpomeskyTka, B kKoTopom f'(X)>0, 1 Touka MakcuMyMma - B TIPOTUBHOM CJIy4ae.
Ecnm sxe B cOCETHHX MPOMEXKYTKAX, Pa3JeICHHBIX KPUTUUYECKON TOYKOM X, 3HAK MPOU3BOTHOMN HE
MEHSIETCS, TO B TOUKE Xo QYHKIUS SKCTpeMyMa He UMEET.

6. BeIUnCINTh 3HAUCHUS (I)YHKI_II/II/I B TOYKaX 3KCTPEMyMa.
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7. 3anmcaTe pe3yabTaT HCCIAENOBaHHUA (YHKIMU: TPOMEXKYTKH MOHOTOHHOCTH U
KCTPEMYMBI.

Anzopumm naxoxcoenusn vlnyKaocmeil hynKyuu u movek nepezuoa:

1. HaxonuMm BTOpYIO NPOU3BOAHYIO.
HaxoauM TOYKH, B KOTOPBIX f (x) = 0 WM HE CYLIECTBYET.

N

3. Hccnemyem 3HaK BTOpOI MPOM3BOTHON CI€Ba U CIpaBa OT HAWJACHHBIX TOYEK W JIeIaeM
BBIBOJI 00 MHTEpPBaJIaX BHIMTYKJIOCTH U O HATMYUU TOUYEK Ieperuoa.
4. Haxoaum 3Ha4eHue GYHKIUHU B TOUKAX Ieperuoa.

IMopsinok BbINOJIHEHHUSI PAa0OTHI:

1) 3anummre QyHKIHIO.
2) Ompepenute, KAKAUM AITOPUTMOM HYXKHO BOCIIOJIB30BaThCS [UIsl BBIMIOJTHECHHS 3a/IaHUSI.
3) IlpumeHUTE COOTBETCTBYIOUIHMI AJITOPUTM.
4) 3amuInuTe OTBET.
®opma npeacTaBieHUs pe3yJIbTaTa: BBINOIHEHHAsS padoTa.

Kputepuu onenkmu:

- «OTINYHO» - yMEHUs cPOPMUPOBAHBI, BCE 3aJaHHS BBIMOJHEHBI MPABUIBHO, 0€3
apu(METHYECKUX OMKMOOK, penieHre 0hopMIICHO aKKypaTHO, C HEOOXOJUMBIMH 00OCHOBAHHSIMH.

- «XOopomio» - HEKOTOpble yMEHHs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIC BUbI 3aJIaHUH BBIMOJIHEHBI ¢ oirOkamMu. be3omun6ouHo BeimoaHeHO 80-
89 % Bcex 3aJaHuil.

- «Y IOBIIETBOPUTEIHHO» - HEOOXOAUMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO 3a/IaHUi BBIOJIHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJaHUN COJIEp)KaT OLIUOKH.
be3zomm6ouno BemonHeHo 70-79 % Bcex 3amaHuii.

- «HeynoBneTBOPUTENBHO» - TEOPETHUECKOE COJEpKaHuEe Kypca HE OCBOEHO,
HeoOXouMbIe YMeHUsi He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE yueOHBIE 3aJaHUS COJIEpKaT TpyoObie
omnOku. be3ommbouno Brinoaneno meHee 70% Bcex 3agaHui.

Tema 3.2 IlpousBoaHasi pyHKUIMH U ee IPUMEHEHUe
IIpakTnyeckoe 3ansaTue Ne 13
Hccaenopanue GpyHKUMA M IOCTPOeHHE IPaPUKOB
Heas padorbi: HayunThes uccnenoBath GyHKUIUU U CTPOUTH TpaduKu PYHKIUI.

Boinosinus padorty, Bel Oynere:

ymemp:

- MPOBOAMUTH UCCIIeIOBaHNE (DYHKITHI C TTOMOIIIBIO PONU3BOTHOM;
- CTPOUTD IpaduKu PYHKITUI.

MarepunanbHoe obecrniedeHue:

I/IH,Z[I/IBI/I,Z[yaHBHBIC 3aaaHusd, Ta6J'II/II_Ia MMPONU3BOJAHBIX, KOHCIICKTBI HCKHHﬁ, y‘-IC6HI/IKI/I.
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3aganue:
HccnenoBaTh QyHKIHIO 11O 001 cXeMe U IIOCTPOUTH €€ TpaduK:
1. flx) = 5x% — 325,
2. flx) = =

x4’

Kparkue TeopeTuyeckue cBeJIeHH:
Oowan cxema uccnedosanusn QynKyuil.
1. Haiitu obnacte onpenenenust pyukuuu D (y).

2. Haiitu (ecau 3TO HE BBI3bIBACT 3aTPYIHEHHI) TOYKH IEpecedeHus: rpaduka ¢ OcsiMu
koopauHat (pu X = 0 u ipu Yy = 0).

3. UccnenoBath PyHKIHMIO HA IEPHOJUIHOCTD, YSTHOCTh M HEYCTHOCTD.

4. Haiitu HHTCPBAJIBI MOHOTOHHOCTH, TOYKH 3KCTPEMYMOB H 3HAYUCHUS Q)YHKHI/II/I B OTHX
TOYKax.

5. HaiiTu uHTEpBalibl BHITYKJIOCTH (BOTHYTOCTH) M TOUKH neperuda rpaduka QyHKIUY.
6. Haiitn acuMnToThI rpaduka QyHKIUH.

7. HaliTn TONIOTHUTENBHBIC TOYKH U TIOCTPOUTH TpaUK IO pe3ysIbTaTaM UCCIICOBAHMS.
8. Haiitu 0o6nacTh 3HaUE€HUH.

Anzopumm HaxoxncOeHUs IKCMPEMYMO8 PYHKUUU U UHMEPEAIO8 ee MOHOMOHHOCHU C
HOMOWbIO NEPBOIL NPOU3BOOHOTL

1. HaiiTu oGnactp omnpesieneHus: pyHKIUU U UHTEPBANIbI, HA KOTOPBIX (PYHKIIMS HEMIPEPhIBHA.
2. Haiiti npousBoanyto ¢pyHkuuu f'(X).

3. Haiitu kputmyeckue Touku ¢yHKiuu Y =T (X), T.e. TOYKH, NpHHAAISKAIME 00JACTH
ornpezeacHus: PyHKIMHU, B KOTOPBIX pou3BoaHas f'(X) oOparaercs B HyJb WM HE CYIIECTBYET.

4. HWccnenoBath xapaktep wu3MeHeHus ¢ynkuun f(X) u 3Hak npomsomnoi f '(X) B
NPOMEXKYTKaX, Ha KOTOpbIC HaWJCHHbIC KPUTHYECKHE TOYKH JESIT 00JacTh ONPEICIICHUS

bynkuu y = f (X).

5. OTHOCHTEIBHO Kaxxgoi I(pPITPI‘-ICCKOﬁ TOYKHU OHNPCACINTDb, SABJIICTCA JIM OHA TOYKOM
MaKCUMyMad, MUHUMYMa HUJIU HE ABJISICTCA TOYKOM 9KCTpEMyMa.

[ToMHM: KpuUTHUYECKas TOYKA Xo €CTh TOYKa MUHHMYMa, €CITM OHA OTIENISET IMPOMEXYTOK, B
kotopoM f '(X)<0, ot mpomeskyTka, B kKoTopom f'(X)>0, 1 Touka MakcuMyMma - B TIPOTUBHOM CJIy4ae.
Ecnm ke B cOCETHUX MPOMEXKYTKAX, Pa3JeICHHBIX KPUTUUECKON TOYKOM X, 3HAK MPOU3BOTHOMN HE
MEHSETCS, TO B TOUKE Xo QYHKIUS SKCTpeMyMa He UMEeT.

6. BeIUnCINTh 3HAUCHUS (I)YHKI_II/II/I B TOYKaX 3KCTPEMyMa.
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7. 3anmcaTe pe3yabTaT HCCIAENOBaHHUA (YHKIMU: TPOMEXKYTKH MOHOTOHHOCTH U
KCTPEMYMBI.

Anzopumm naxoxcoenusn vlnyKaocmeil hynKyuu u movek nepezuoa:

1. HaxoauMm BTOPYIO MPOU3BOJIHYIO.
2. HaxonuM TOUKH, B KOTOPBIX f (x) = 0 MM He CyIIECTBYET.

3. Hccrnenyem 3HaK BTOpPOW NPOHM3BOIHOW ClIeBa W CIpaBa OT HAWJCHHBIX TOYCK U
JiellaeM BBIBOJ 00 MHTEpBajIaxX BHIMYKIOCTH U O HAJTMYUU TOUYEK Meperuda.
4, Haxoaum 3HayeHue GyHKIIUU B TOUKAX Teperuoa.

Acumnmomei.

Acumnmomou epaguka ¢hynkyuu y = f{x)Ha3pIBaeTCs MpsAMasi, 00Ja1aronas TeM CBOUCTBOM,
YTO paccTosHME OT TOUKM (x: f(x)) 1O 5TOH NPAMOM CTPEMUTCA K HYJIIO NPH HEOTPAHMYEHHOM
yJaJIEHUU TOYKU IpadyKka OT Hayajia KOOpAHHAT.

[Ipsimast x = a Ha3BIBACTCS BEPMUKAILHOU acumnmomot Tpaduka QyHKOHH ¥ = f(x]}, €CIu
XOTsI ObI OJTHO U3 MIPEACIbHBIX 3HAUCHUH lim, o f(x) win  lim,_, o fix) paBHO —COUITH +02,

3ameuanue. [Ipsimas x =aHe  MoxeT  OBbITh  BEPTHUKaJIbHOW  aCUMIOTOTOH,  eclu
(GyHKIUS HeTpepbIBHA B TOYKe ¥ = a. [103TOMY BepTHKaJIbHBIE ACHMITOTHI CIIEAYET HCKaTh B
TOYKaxX pa3pbiBa QyHKIIHH.

[Ipsimast ¥ = b Ha3bIBACTCS 20pU30OHMANbHOU acumnmomou Tpaduka QyHKUIUU ¥ = fix), ecnu

XO0TsI OBl OJTHO M3 MIPEACIbHBIX 3HAYCHUH lim, .z f(x) v lim,___. f{x) paBHO b.

3ameuanue. ['padpuk QyHKIUN MOXET UMETh TOJBKO MPaBYI0 FOPU30HTAJIBHYIO aCUMITOTY
WM TOJIBKO JIEBYIO.

[Ipsimast v = kx + b HAa3BIBACTCS HAKIOHHOU acumnmomot rpaduka pyHkmn y = f(x),

eco lim, | Flx) —kx —B| = 0

fix)

Ecnu ans dyHKIMM y = f(x) CyHIECTBYIOT Mpenesbl “mx—-:’:T =ku lim,_n(f (x) - kx)=1Dh, TO

(GyHKLMS UMEET HAKJIIOHHYIO ACUMITOTY ¥ = kx + b IIpHu x — @,

ITopsinok BbINOJIHEHUS PadoOThI:
1. IIpoBecTn ananu3 3a1aHHON (DYHKIIMH 1O OOIIEH CXeMe.
2. [loctpouts rpadux GyHKIUH.

Xopn padoThr:

HccnenoBaTh PyHKIMIO U TOCTPOUTH €€ rpadukK.

-

x

¥y=

1. O6nacts onpeaenenns GyHkiun D(f) = (—oo; 1)U (1; +00)
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2. Tpu mocTaHOBKe 3HaUCHHs x = 0 mosyuum yi(0) = 0.

Takylo e TOUKYy TIOIy4dM, €CIH TMpHpaBHsAeM (QyHKIuO K Hymo. Touka x =0 -
€AVMHCTBEHHAsl TOYKA IIEPECEUCHUSI C OCSIMU KOOPAUHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTh

J.{_x] = (-x)? = — x

- tx+2

yi—x) = ylx); y(—x) = —y(x).
Wrak, QyHKIMS HA YeTHAsl, HU HeYEeTHAs!, HEIICPUOIUUCCKasl.

4.J1511 OTBICKaHUSI MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MPOU3BOAHYIO (PYHKIIUU

o 2x(2x —2) =2 4xt —4x — 20 22 —ax

YT T @2 T @m-2f T (x-2)f

[IpupaBHHBas ee K HYIIO, MOTYYHNM KPUTHUECKUE TOUKU x = 0; x = 2. OHU pa3OuBaroT 00JIacTh
OIIpeACIICHMs Ha CIEAYIOIINE UHTEPBAIIBI MOHOTOHHOCTH (—o2; 0 W (0; 13 W (1 2) U (2; +00)

I/ICCJ'IGI[yeM IIOBCACHUC HpOHSBOI[HOﬁ CJICBA M CIIpaBa OT HaﬁﬂeHHLIX TOYCK p336I/IeHI/I$I.

Fpa(bnqecm/l HHTCPBaJIbl MOHOTOHHOCTH 6y,I[YT HUMCTDb BH]

Uccnenyemast pyHKIIMS BO3pacTaeT Ha MHTEpBaax (—oe; 0) U (2; +e2) u yosiBaet (0; 1) U (1; 2).

5.Touka x =0 TOYKAa JIOKAJIBHOIO MAaKCUMyMa, ¥ = 2 — JIOKaJIbLHOrO MuHUMyMma. Haiinem
3HaueHue QyHKuuu v, . =0y . =2.
6.. It OTBICKaHUS MHTEPBAJIOB BBITYKJIOCTH HalJIEM BTOPYIO IPOU3BOIHYIO

o B -d@-2P-@f-2@-2-2 8 8 1
e (2x — 2)* T2x-2 T 8(x-1)F (x—1)3

Takux HHTCPBAJIOB HCT, ITIOCKOJIBKY BTOPAA MPOU3BOJHAA HE IPUHUMACT HYJICBbIX 3Ha4YCHUH B
00J1acTH OmpeIeICHUSI.

7. llpsimast x = 1 — BepTUKaJIbHAs aCUMIITOTa (PYHKIUHU. YpaBHEHHE HAKJIOHHOM aCUMITOTHI
uMeeT BUa v = kx + b,

L= fix) ’ x " x” i 1 L
T ae x _ri-mx(lr—E:Ix_rl—mzx:—Ex_rl—-T:7_;_2
-3
. x’ 1 Coxt—x(x—1) xt-—x"4x x . 1 1
b=lm|or 5377 lm 2(x — 1) = Jim 2(x — 1) _}Lﬁm_}i.ﬂ?_g_ﬁ
Toox
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Koneunslit BUs1 NpsAMoi clie1yrommii

8.Ha ocHOBe MpOBEIEHHOTO aHAJIM3a BBHIOJHIEM MOCTpoeHue rpaduka Gpynkmun. [ns storo
CHayaja CTPOMM BEpPTHKAJIbHBIC W HAKIIOHHBIC ACUMIITOTHI, 3aTeM HaXOJIUM 3HaueHHe (QyHKIUU B
HECKOJIBKHUX TOYKaX M M0 HUX IMPOBOIMM ITIOCTPOCHHUE.

y=(x+1)/2

@®opMma npeacTaBJieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa.

Kputepuu onenkmu:

- «OTan4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPaBUIbHO, 03
apudmeTnyeckux ommoOK, perieHrne opopMIEHO aKKypaTHO, C HEOOXOJUMBIMU 00OCHOBAHHUSMU.

- «Xopomio» - HEKOTOpble YMEHUsI c(HOpMHUPOBaHBI HEJOCTATOYHO, BCE 3aJaHUA
BBITIOJIHEHBI, HEKOTOPHIE BUJIBI 33JJaHUN BBITIOHEHBI ¢ omrbkamMu. be3ommOouno BeimonmHEHO §0-
89 % Bcex 3aJaHuM.

- «Y IOBNETBOPUTEIILHO» - HEOOXOJAMMBIE YMEHHUS B OCHOBHOM C(OPMHPOBAHHI,
OOJBITMHCTBO 3aJaHUN BBHITIOJIHEHO, HEKOTOPHIE M3 BBITTOJIHEHHBIX 3aJaHUN COJEPKAT OIIUOKH.
Be3ommbouno BeimonHeno 70-79 % Bcex 3amaHuii.

- «HeynoBiIeTBOPUTENBEHO» - TEOPETUYECKOE COJEpKAHUE Kypca HE OCBOEHO,
HeoOXouMbIe YMeHUsi He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE yueOHBIE 3aJaHUS COJIEpKaT TpyoObie
omnOku. be3ommbouno BrinoaneHo Mmenee 70% Bcex 3agaHui.

Tema 3.3 UnTerpaJ u ero npujoKeHust
IIpakTyeckoe 3ansaTue Ne 14
Boruucienue HEONIPECIACJICHHBIX HHTEIPAJIOB
Heabr padorbi: Hayuutbecs uHTErpupoBaTh (QYHKUHH, HUCHOJB3YS PA3JIMYHBIE METOJIbI
HHTETPUPOBAHUS.

Boinoinus padorty, Bl Oynere:

ymemp:

- HaxXOJWThb HCONPCACICHHBIC HHTErpajibl METOAOM HETOCPCACTBCHHOIO HHTCTPUPOBAHMA,
METOJ0M ITOJACTaHOBKH,

- HaXOJUTb HCOIIPCACICHHBIC UHTCIPAJIBI MECTOAOM UHTCTPUPOBAHUSA 110 YACTIAM.
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MarepuajibHoe o0ecrnieyeHue:
NunuBuayanbHble 3a1aHus], TAOIUIA HHTETPAJIOB, KOHCIIEKTHI JISKIIUN, YICOHUKH.

3aganmue:
HaﬁHHTe HEOIIPEACJICHHbIC HHTEI'PaJIbI:
1) Ji8x* — 62" 4 2x — 3)dx
2) J- 3.1"+!.:;—3.1‘+? dx
3) _,rn:cus{:'lﬂ.r —5) dx
4) [ 3% iy

5) J- Sdx

254+16x°

2.
rax

-
(1-2x%

6) [

7) J-!.r:'—-}.:'i—;r—l dax

W

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:

1. 3amucartb 3alaHue MW OHIpeACIINTb, KaKUM HN3 MCTOAOB MWHTCIPUPOBAHUA H606XOI[I/IMO

BOCIIOJIb30BAaThC.

Ecnu uHTErpal MOKHO HAaWTH METOJOM HEMOCPEICTBEHHOIO MHTETPUPOBAHMUS, TO, UCIIOIb3YS
CBOICTBA MHTErpajoB, IPUBEANUTE UHTETPa K TaOIUYHBIM popMmynaM. [IpounTterpupyiite.
Ecnu uHTErpam MOXHO HaWTH METOJOM IIOJACTAHOBKH, TO BBEAUTE HOBYIO IEPEMEHHYIO,
HavimuTte ee nuddepenmuan. llocme BBeAeHUST HOBOW IMEPEMEHHOM 3aJaHHBIA HHTETpaT
MPUBOJIUTCS K HOBOMY HHTErpaiy, KOTOpBIM siBIsieTcs Tabnu4yHbIM. HalimuTe moMyd4eHHbII
MHTErpail. B ciaydae HeonpenenreHHOro NHTErpaia BEPHUTECH K CTAPOM IEPEMEHHOM.

Ecnu wuHTerpanm Hemb3s HAWTH  BBHINICYKAa3aHHBIMU CIOCOOAMH, TO MPHUMEHHUTE (GOpMYTy
MHTCTPUPOBAHUA II0 YacCTiIM f udv = ov — f VdlU. DTOT METOJ 3aKjo4yaeTcs B TOM, YTO
MOJABIHTETPAIbHOE BBIPAKEHHUE TMPEACTABISETCS KaKUM-IHOO 00pa3oM B BUJE MPOHU3BEICHUS
nByx comuoxkuteneit U wu dV. Barem, mocne Haxoxaenus dU u V, wucnoas3yiite Gopmyiry
WHTETPUPOBAHUS I10 YACTSAM.

-Nurerpanst Buga | P(x)edx, [ P(x)sinkxdx, [ P(x)coskxdx, rae P(X)- MHOrounen, k- mcio.
VY no6Ho nonoxkute U = P(x),a BCe OCTalIbHbIC MHOXHTEIU MPUHATH 32 dV.

-I/IHTeraJIBI BHUIa _]"P{:.r}nrcs:'nxdx. _]"P{:x}nrccusxdx. J-P{:x}{nxdx. _]"P{:x}nrctg_rd_r

f P(x)arcctgxdx.

VY 106H0 1105105kUTh Plxldx = dV, a ocTajbHBIE MHOKHUTEIH TIPUHATH 3a U.

- Marerpans! Buna [ e sinbxdx, [ € cosbxdx, Tie a u b uncna. 3a U MOKHO NPUHATH (yHKIUIO

=g
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Xoxa padorei: Haift unTerpaisl:

f 6x*—5x%43x+4

1) dx

x2

YrtoObl HAWTH STOT HUHTErpajl, HY>KHO CHadajla IIPHUBECTHU IOABIHTCIPAIbHOC BBIPAXKCHHUE K
Ta6J'II/I‘IHOMy BHUAOY. I[J'IH 9TOro NpuMEHIECM IMMOYWICHHOC ACIICHUC!

7 ax
Gx* S5x* 3x 4
= n T r|+ r|+ n dx
x© x© - x
. 3 .
= Gx —5+—+4x"° |dx
x
:ﬁjx:dx—de_r

dx . G’ 4x~1 . 4
+3 | —+ 4| xcdx= 3 —5.r+3[r1|_r|+—1-|—C=2x’—5x+3[r1|_r|——+lf.'
x - x

J‘ﬁf‘—5x3 +3x+ 4

xX

f 15x2dx
(1—x3)4

2)

OTO0T HHTErpajl MOXKHO HalTH C INOMOIIBKO METOJa IIOACTAHOBKH. BBGZIGM HOBYIO
IEPEMCHHY1O.

1-x"=¢
J"lede o J‘lﬁdt 5jt-4dt e e > ic
——==| —3fdr=at |= | Dz =- =- =—S+C= —
a-= | ar | 43¢ - 31 -2
xdx=——
3
3) [ = 4x) Inx - dx

DTOT MHTErpaa MOKHO HAMTH C MOMOIIBIO METOJda HHTETPHPOBAHUS MO YAaCTSIM, OH OTHOCHTCSI
KO BTOPOMY BUJY, TO3TOMY U = Inx, dV = (x* — 4x)dx.

.1'4

. "
dl = —dx, 1==f{x=_4x]dx=__2x-
x 4

HCHOJ’ILBY&I (I)OpMy.Hy HHTCTPpHUPOBAHUS 11O YACTAM, ITOJTyHacM

. 2t . «* 1l
(¥ —da)iny - dxy = Inx| —— 2% | — — — 2y |—dx =
4 4 x
x4 x? x4 x4
— =2yt - |—=-2 = — 2t | —— 4T
{M(i- __r) J‘(q_ __r)n’.r {nr(q_ _.r] _Lﬁ-l—.r +C

4) [(x% — 2x)cos4xdx
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9T10T HHTCIrpajl MOKHO HaWTH C IMOMOIIBIO METOJJd UHTCTPUPOBAHUS 110 HaCTAM, OH OTHOCUTCH K
MEPBOMY BUIY, OATOMY U = x* — 2x, dV = cosdxdx.

1
dll = (2x — 2)dx, V= J‘ cosdxdx = ‘—1_ sindx

. . 1 1 i
j{x‘ — 2x)cosdxdx = (x* — Ex} L—}s:’nﬂl-.r — J‘ ‘—1- sindx(2x — E}d.r =

. 1 1 ) 1. ., 1 i
(x* — Ex} :1_ sindx — ;J‘ sindx(2x — 2}:1’.:: = :1_ (x? — Ex}sfnﬂl-x — ;J‘ sindx(x — 'J.}n’x =

UToOb! HAITH OCTABIIMICS UHTETpall, CHOBA IPUMEHsIEM (POPMYITy HHTETPUPOBAHUS MO YACTSIM.

UD=x—-1, dV = sindxdx.
1
all = dx, V= J‘ sindxdy = — Ecusi-x

1 1 1 1
— [ 42 o] 5 — ] — — =
= ‘l_{x 2x) sindx 2{{.:;’ 1) ( ‘l_cus%_r] f ‘l_cusi-xn’.r

'l{'" 22) sind 1{_ 1}( 1 ‘}) 'LJ‘ dd
=1__.r —2x stnx—z{_.r— —‘l_cusx +q. cosdxdx =
1. ., 1 1

= E{x' — 2x) sindx -I—g{{.r — 1{cos4x) — gJ‘cUSf}xn’x =

1, . 1 . ) 1
22 i — — — —s5j
2 (x _.r}s ndxr + 2 {'[_.r l}{_cus*l-x] 2 sindx + C

dopma npeaocTaBeHUs pe3yIbTaTa: BBIIOIHEHHAs paboTa

Kputepun onenkn:

- «OTAM4HO» - yMeHHUS COPMUPOBAHBI, BCE 3aJaHUsS BBIOJHEHbI MPaBUIbHO, 0€3
aprupMeTHYECKUX OMMUOO0K, pelreHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMUA 0OOCHOBAHUSIMHU.

- «XopomIo» - HEKOTOpble yMeHHs C(hOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHMS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUH BBIMOIHEHHI ¢ omKOkamu. be3omn6oyHo BbimongHeHO §0-
89 % Bcex 3a1aHui.

— «Y IOBJIETBOPUTEIBHO» - HEOOXOJAMMBIE YMEHHS B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO 3a/laHui BBINOJIHEHO, HEKOTOPBIE W3 BBIMOJHEHHBIX 3aJaHUN COJIEp)KaT OLIMOKH.
be3omm6ouno BeimonHeHo 70-79 % Bcex 3agaHuil.

— «HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJep)KaHue Kypca HE OCBOEHO,
HeoOXoMMble yMeHHUsi He C(hOPMHUPOBAHBI, BBHIMOJHEHHbIE y4eOHBbIE 3aJaHUsl cojaepkKaT IpyObie
omnOku. be3ommbouno BeimonHeHo MeHee 70% Bcex 3a1aHuil.

Tema 3.3 UnTerpasa u ero npuJioKeHust
IIpakTyeckoe 3ansaTue Ne 15
HNHTerpupoBanue mo 4acrsim
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Heabr padorbi: Hayuutbcs uHTErpupoBaTh (QYHKUMH, HUCHONB3YS PA3JIUYHBIE METOJbI
MHTErPUPOBAHUS.

Boinoinus padorty, Bl Oynere:

ymemp:

- HaXOJUThb HCOMMPECACICHHBIC HHTCIPAJIBI MCTOAOM HMHTCTPHUPOBAHUS 110 HaCTAM.
MarepuajibHoe o0ecrnieyeHue:

NnauBuayanbHble 3aaHus, TaOIUIA HHTETPAJIOB, KOHCIIEKTHI JIEKIUN, YIeOHUKH.
3aganue:

1) [ +5x +7) - Inxex;
2) fgz"'EGSSxdx:
3) Jo* + 4x + 3)e* dx.
IMopsiiok BBINOJHEHUS PA0OTHI:

1. 3anmcarp 3aJaHUE W ONPEACTUTh, KAKUM W3 METOJIOB HMHTETPUPOBAHHS HEO0OXO0IUMO
BOCIOJIb30BaThCA.

2. Ecnm uHTErpan Henb3s HAUTH APYTUMHU CIOCO0aMHU, TO MPUMEHUTE (POPMYITy HHTETPHPOBAHUS
0 4YacTsIM f vgv =0V - f Vdl/. DTOT METOJ 3aKJI0YaeTcs B TOM, YTO MOJBIHTErPATbHOE
BBIpKEHHUE TIPEJICTABIISACTCS KaKUM-JIN00 00pa3oM B BHJIC TIPOU3BECHUS JIBYX COMHOKHTEICH
U wu dV. 3arem, nocie Haxoxzaenus dU u V, wucnosnb3yiite GopMyny HHTETPHPOBAHHUS IO
JaCTSIM.

Bunel unTerpanos, 6epymuxcs mo 4acTsiM:

-Uurerpanst Buga [ P(x)edx, [P(x)sinkxdx, [ P(x)coskxdx, rne P(X)- MHOrounen, k- uncio.
Yno6uo monoxxkuts U = P(x), a Bce oCTalbHbIe MHOXHUTEH MPUHATH 3a dV.

-I/IHTeraJIBI BUIa fP{_x}nrcs:‘n.rd.r. fP{_x}nrccus.rd.r. _,rP{__r}{rer.r. _,rP{_.r}nrctg.rd.r

IP{:x}nrcctgxdx.

VY 106H0 1m10105%kuTh Plx)dx = dV, a OCTaabHbIE MHOKUTEIH IPUHATH 32 U.

- Murerpans Buna | e sinbxdx, [ € cosbrdx, e a u b uncna. 3a U MOKHO IIPUHSATH (yHKIIHIO

=g
Xon padorei: Halitn nHTErpasnsr:

1) [ - 4x)inx - dx

DTOT MHTErpajl MOYKHO HANTH C MOMOIIBI0 METOa MHTETPUPOBAHHUS 110 YACTSIM, OH OTHOCHTCS
KO BTOPOMY BUAY, TO3TOMY U = Inx, dV = (x* — 4x)dx.

x-t

1 "
adll = —dx, V:J‘(x!—%x]n’x:——lr'
x 4
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Hcnonb3ys hopMyily HHTETpUPOBAHUS 110 YACTAM, IOTy4aeM

. P . 2t 1l
{_.r“—‘l-.r}{nr-dx={nr —— 2x | - — —2x" |—dx =
4 4 x
R [N P SO S
nx ‘1_—_.1' - ‘1_—_.1' xr =Inx ‘1_—_.1' —_Lﬁ+_r+

2) [(x% — 2x)cos4xdx

OTO0T HHTErpaj MOKHO HalTH C IMOMOIIIBIO METOJda UHTCIPUPOBAHUA 110 HaCTAM, OH OTHOCHUTCH K
MEPBOMY BUY, IOATOMY U = x* —2x, dV = cosdxdx.

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

. . 1 1 )
J‘{x‘ — 2x)cosdx dx = (x° — 2.1']:}5:‘114-.1’ — J‘ n sindx(2x — 2)dx =

. 1 1 ) 1. . 1 )
(x* — 2x) n sindx — :}j sindx{2x — 2)dx = n (xf — 2x) sindx — ;J‘ sindx(x — 1)dx =

UToObl HAITH OCTABIIUICSA UHTETPall, CHOBA IPUMEHsSeM (HOPMYITy HHTETPUPOBAHUS IO YACTSM.

UF=x-1, dV = sindxdx .
1

dll = dx, V= J‘ sindxdx = — Ecusi-_r

1 1 1 1
= :}{x' — 2x) sindx — E{{x -1} (— ‘—l_cusi-.rJ - J‘ ~3 cosdxdx =
- (2 2x) sind = 1}( = 4)+1J‘ 4xd
‘}_x dx)sindx 2{_.1' ‘}cus.r 2 cosdxdx =

1 1 1
= —(x* — 2x)sindx + —({x — Vlcosdx) — = J‘ cosdxdx =

4 8 8
- (2 2x) sind 1{' Dcos4x) " sindx + €
‘—1-_.7: — 2x slnx+§{__r— cosdx —Eslnx-l-

®opma npegocTaBjieHHs pe3yJbTaTa: BbIOJIHEHHAs paboTa

Kpurtepun onenkmn:
- «OTAM4HO» - YyMeHHUS COPMHUPOBAHBI, BCE 3aJaHUs BBINOJHEHbI NMPaBUIbHO, 0€3
aprupMeTHYECKUX OMMOO0K, pemeHrne 0hOpPMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.
- «XopomIo» - HEKOTOpble yMeHHUs C(hOPMHPOBAHBI HEJIOCTATOYHO, BCE 3aJaHUs
BBINOJIHEHBI, HEKOTOPBIE BU/BI 3a/1aHUI BBHIIOJIHEHBI ¢ omnOkaMu. bezommbouno BeimoaHeHo 80-
89 % Bcex 3amaHui.
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- «Y IOBJIETBOPUTENILHO» - HEOOXOAWMBIE yYMEHHS B OCHOBHOM C(OPMHPOBAHBI,

OOJIBIIMHCTBO 3aJIaHUH BBITOJIHEHO, HEKOTOPHIC M3 BBIMOJHCHHBIX 3aJaHHH COJCpPIKAT OIIMOKH.
Beszommboyno BeImoHeHo 70-79 % Bcex 3amaHuil.

- «Hey,I[OBJ'IeTBopI/ITeJ'IBHO» - TEOPECTHYCCKOEC COACPKAHUEC KypCa HE OCBOCHO,

HEO0OXOIMMbIC YMEHHUs HEe C(HOPMHUPOBAHBI, BBIMOJIHCHHBIC yUeOHBIC 3aJaHHS COJICPIKAT IpyObIe
oum0Oku. be3ommboyHo BeinoiHEHO MeHee 70% Bcex 3aJaHuil.

Tema 3.3 UHTerpaj u ero npujIoKeHust
IMpakTnyeckoe 3ansitue Ne 16
Boiuncienue onpeaesieHHbIX HHTEITPAJIOB

Henbr pabdorbl: HayuuTbcs HaxoIuTh ONpEAEIECHHBIE HMHTErpalbl, HCIONb3Ys pa3IudHbIE

MCTOAbI MHTCTPHUPOBAHUS.

1.

2.

Boinosinus padorty, Bel Oynere:

ymembs:

- BBIYHCIISATH ONpeAeNIEHHbIC HHTETPANIbI PA3TUYHBIMU METOJAMH,
MarepuanbHoe obecrneyeHue:

NunuBuayanbHble 3aaHusl, TAOIUIA HHTETPAIOB, KOHCIIEKTHI JICKIHHA, yYeOHHUKH.
3ananue:

Brerunciute OIIPCACIICHHBIC HHTCT'PAJIbI:
1. _]"_'1:{::1-_7:3 + 32 + 2x + 1)dx

w
|
Lr
3
=
17
[

= :..'I:.'l.'+3|
4, [5e™ cosxdx

T dx
5. f: —x
g SN

ITopsinok BbINOJHEHHS padOThI:

3amucars 3aaHuC W OIpCACINTb, KaKUM HW3 MCTOAOB HWHTCTPHUPOBAHUA HeO6XOJII/IMO
BOCTIOJIb30BAThCSI.

Ecmu HUHTErpal MOXHO HalTH MCTOAOM HEIIOCPEACTBEHHOTO MHTCTPUPOBAHMSA, TO, UCIIOJIB3YA
CBOICTBa MHTETPAJIOB, MPHUBECTH HHTErpand K Tabmu4HbIM dopmynaM. [IpouHTErpupoBaTh.
Breruncnuts 3HaueHue onpeaeneHHoro naTerpaia mo gopmyne Hetotona-Jleitouuna.

3. Eciii mHTErpan MOXHO HalTH METOJIOM IOJCTAaHOBKH, TO BBECTH HOBYIO IIEPEMEHHYIO, HANTH

ee muddepennuan. Ilocne BBeneHUS HOBOM IMEepeMEHHOM 3aJaHHBI WHTErpan MPUBOJIUTCS K
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HOBOMY MWHTErpajiy, KOTOpbIA sBisierca TaOnuuHbiM. Eciu uwHTErpan omnpeaeneHHbId, TO
HE00XO0IMMO BBIYHCIUTEH HOBBIE MPEACIbl UHTErpUpOBaHus. HaiiTu morydeHHbII HHTErpat.

Xox padoThI:
1) f_31(4 x3 —3x?% + 2x + 5)dx

_]-_Jl{:é.rE — 32 + 2x 4+ 5)dx = =1-_,r_11_r3dx—Efjlx:d_r+2f_11xrix+ Sf_Jl de=x* — 2% + 2% + 523, =
2) -3 +3+5.3-(1+1+1-5)=81-27+9+15+2=80

J- % Gdx

4 4425x¢

DTOT UHTErpaj MOKHO HAlTH C MOMOIIBI0 METO/Ia MOJICTAHOBKH. BBe1eM HOBYIO IEPEMEHHYIO.

J-:-l- Sdx _EJ-:-I dx __EJ-:-I i
0 ap25p2 40 1 B2 T 40 1+{ﬁx}i dx ==dt
" V2 2
Xg = 0ty =10
LXg = 0.4 tE = 1]
_ 5 Zgptdr 1 1 1L 1 _ _lE_=x
=L s :nr‘ctgﬂn = :{nrctgl arctgl) = P
: Elrrds
3) "r: costx
9TOT HHTCTpaJI MOXHO HaWTH C IIOMOIIBO METOAA ITOACTAHOBKH. BBC,Z[CM HOBYIO IICPEMCHHYIO.
r cosx =t 7
T deosx = dt i
i —sinxdx = dt e 2
sinxdx i —dt e o 1 .. 1 1
_— = sinvdx = —dt = — :——lIJ: qu::——_:E—U.Szl.S
bl a4 “
. cos®x xg =0ty =cos0 =1 J t -2 2t 2-025 2
T T 1
g =— itz m=eos—=—
SR 3 2

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa

Kpurepum ounenku:
- «OTnUYHO» - yMEeHUs cPOPMUPOBAHBI, BCE 3aJJaHMS BBINOJHEHBI MPABUIBHO, 0€3

apu(pMeTHYECKUX OIHNOO0K, penieHne opopMIIeHO aKKypaTHO, ¢ HEOOXOIUMBIMU 0OOCHOBAaHUSIMH.
—  «Xopowio» - HEKOTOpble YMEHHUs C(POpPMHUPOBAHBl HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJIaHUI BBIMOIHEHHI ¢ omKOkamu. be3ommn6oyHo BbimogHeHO §0-
89 % Bcex 3aJaHMH.
—  «YIOBJETBOPUTENBHO» - HEOOXOIMMbIE YMEHHUS B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO 3a/laHui BBINOJIHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJaHUN COJIEP)KaT OLIMOKH.

Be3omubouyHo BeITonHEHO 70-79 % BCex 3agaHuil.
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- «HeymoBNeTBOPUTENILHO» - TEOPETHUECKOE COJepKaHuEe Kypca HE OCBOEHO,
HEOOXOaMMBbIE yMEHUSI HE Cc(POPMUPOBaAHBI, BHITIOJHECHHBIE YUYCOHBIC 3aJaHUS COJAEPKAT TPyObIe
omuOku. be3ommboyHO BeIMoaHeHO MeHee 70% Bcex 3alaHui.

Tema 3.3 UHTerpaJ u ero npuJioKeHust
IIpakTnyeckoe 3ansaTue Ne 17
IIpMeHeHMe onpe/iesIeHHOT0 MHTerpaJja
Ilesab padoThI: HAYYUTHCS IPUMEHATh MHTEIPUPOBAHUE JIJIS PEILICHUS 3a/1a4 T€OMETPHH.

Boinosinus padory, Bel Oyaere:

ymems:

- HaXOOUTHh IJI0Iaau IJIOCKUX (bl/Ipr C IMIOMOIIBIO OIMPCACIICHHBIX HHTCIPAJIOB.
MarepuanbHoe obecrieyeHnne:

I/IH[[I/IBI/IIIyaJII)HBIG 3aJaHusd, Ta6JII/IIIa HHTCIrpajioB, KOHCIICKTLL HCKHHfI, y‘~I€6HI/IKI/I
3ananue:

Haiitu mutomaay miockux ¢Guryp, orpaHHueHHBIX JTHHUSMU:
a)y=x+1 y=0x=1x=4;
Bly=Inx.y=0 x=1.x =&,

E

B)yv-=xhx =4,

Kparkue TeopeTtudeckne cBeieHUs:
I'eomempuueckuii cmvicn onpedenreHHo20 uHmezpana

[ycTs (yHkuus y=f(x) HempepblBHA Ha OTpe3ke |a;b] M NPUHMMAeT Ha 3TOM OTpe3Ke
HEOTpHULIATENbHbIE 3HaUYeHHus, T.e. f(x)>0 mpu xelab]. durypa, obpazoanHas nuHusMH X =&,
x=b, y=0, y=f(x), Ha3pIBaeTCs KPUBOJIHUHEITHOW Tpamneuueil (puc. 1). OnpeeneHHbli HHTErpa

OT HEOTpULATENbHONH (QYHKIUM UMEET TMPOCTOM TIEOMETPUYECKUH CMBICI: 3TO IUIOMIA]b
KPHUBOJIMHENHOMN TPAIICLIUH.

Puc. 1
Inowaou nnockux guzyp
1. Ecmu dynkuus f(x) HeoTpUIaTeNbHa HAa OTpe3ke [a;b], To mmomans S mox kpuBoii y = f(x) Ha
[a;b] (puc. 2) uncnenno paBHa onpeieIeHHOMY MHTErpaly oT f(x) Ha JaHHOM OTpe3Ke: S :j' f (x)dx

a
(reoMeTpUUECKH CMBICIT OTIPEeIEHHOT0 UHTErpaia).
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y y=fiz)

ol @ ——— 5 * Puc.?2

2. Eciou GyHkuusa f(x) — HEMOJOKHUTENbHAS Ha OTpe3ke [a;b], To muomans S mox kpuBoi y = f(x)
Ha [a;b] (puc. 3) paBHa onpejeneHHOMY HHTErpany oT f(x) Ha [a;b], B3STOMY CO 3HAKOM «MHHYC»:

S=—If(x)dx.

a

‘ < Puc.3
3. Ecinu dyukuus f,(x)> f,(x) Ha oTpeske [a;b], To muomans S GUrypsl, 3aKIOUEHHONH MEXIY

b
KPMBBIMHU y = f,(x) 1 y = f,(x) Ha [a;b] (puc. 4) onpenenserca hopmymnoii S =J'(f2(x)— f,(x))dx .

a

a 8L . b x
T‘*" Puc. 4
IopsiioK BBINOJIHEHHs! PA0OThI:

1. M3oOpasute purypy Ha KOOPAMHATHOM IJIOCKOCTH;
2. Omnpenenute, ABIseTCA JIM GUTypa KpUBOJIMHEHHON Tpanenuei.
3. Beruucnure muomans GUrypsl.

Xoa padoThI:
HaiiTu niomans purypsl, orpaHU4eHHON rpapuKkaMu yHKIMH vy = x* —3x +2 Uy = x — 1,

Haiinem npenensl MHTErpUpOBaHUS - TOUKH NepeceueHust rpadukoB GYHKIUH, U1 3TOT0
IIpUpaBHsIEM IIPaBble YaCTU UCXOTHBIX (DYHKIMI U peIlnM MOTy4rBLIeecs
ypaBHEHHE x° — 3x + 2 = x — 1, KOPHAMH 5TOr0 ypaBHEHHUS SABISIOTCA 9ucia x = 1 v x = 3,

CJICAOBATCIIbHO, OHH U ABJIAIOTCA MPCACTIaMH MHTCTPHUPOBAHNA.
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2 3
3HauuT, MIoImaas GUrypsl papHa: S = ff(x — Ddx — ff’(x2 —3x + 2)dx = x? —x— (x? —
3x22+2x)=45—-3-0,5+1-273—-3-4,5+6—13+1,5—2=113 (kB. €4.)

4 L
Hony4unny, aro miomans purypsl paaa 17 (kB. ex.)

®opma npeacTraBJieHus pe3yJbTaTa: BHIIIOIHEHHAs paboTa.

Kpurepun onenkn:

- «O1nuyHO» - yMeHHS CHOPMHPOBAHBI, BCE 3aJaHUs BBIIOJHEHBI MPaBUILHO, 0€3
aprupMETHYECKUX OMMOOK, pemeHrne 0hOpMIICHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.

- «XOopomio» - HEKOTOpble yMEHHsI C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE 3aJaHUS
BBINOJIHEHBI, HEKOTOPBIE BUBI 33/IaHUI BBHITIOJIHEHBI ¢ ommnOkaMu. bezommnbouno BeimonaHeno 80-
89 % Bcex 3amaHuH.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJHMMBIC YMEHUS B OCHOBHOM C(OPMHUPOBAHHI,
OOJIBIIMHCTBO 3aJIaHUH BBIIOJIHEHO, HEKOTOPHIC M3 BBIMIOJHEHHBIX 3aJaHUNA COJEPIKAT OIIUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiIeTBOPUTENBHO» - TEOPETUYECKOE COJEpKAaHUE Kypca HE OCBOEHO,
HeoOXouMbIe YMEHUsI He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE y4eOHBIC 3aJaHUS COJIEPKaT IpyoObie
omuOku. besommbouno BeITOIHEHO MeHee 70% Bcex 3aaHui.

Paznend4  DieMeHTHI TeOPUM BEPOSTHOCTEH M MaTEeMaTHYeCKOH CTATUCTUKH

IIpakTnyeckoe 3anaTue Nel8
Pemrenne 3a7a4 Ha BbIYMC/IeHHE BEPOSTHOCTH € HCIIOJIb30BAHUEM 3JIEMEHTOB
KOMOUHATOPUKH
Iesan padoTbi: HaydnThcst HAXOAUTH BEPOSTHOCTD COOBITUH, UCTIOIB3Ys (POPMYIIBI
KOMOHMHATOPUKH.

Beinmosinus padorty, Bl Oynere:
ymemb:

-BBIYUCIIATH YUCIIO UCXOJI0B, OJIArONPUATCTBYIOIIMX HACTYIUIEHUIO PACCMAaTPUBAEMOT0 COOBITHS,
UCHONb3ysd (OPMYNIbI KOMOMHATOPHKH;

- BBIYHCIISATH BEPOSATHOCTh COOBITHS MO KJIIACCUYECKOMY OIPENIEICHUIO BEPOSTHOCTH.
MarepuanbHoe obecnieuenue: VHauBu1yalbHbIE 3a/1aHNS], KOHCIIEKTHI JIEKITUH.
3aganue:

1. T'oTOBsICh K JIOKJIaay, CTY/ICHT BBIMKHCAT U3 KHUTH LUTATy, HO, 3a0bIB HOMEP CTPAHMIIBI,
Ha KOTOPOW OHa HaxOAWJIach, HamMcal HOMep Hayaady. KakoBa BEpOSITHOCTh TOTO, YTO CTYAEHT
3amnucal Hy>KHbId HOMEp, €CJId OH IOMHUT, YTO HOMEP BBIPAXKAETCs JIBY3HAUHBIM YHCIIOM?

2. B smuke 15 nmeraneit, cpenu xotopeix 10 oxpamenbl. COOpmuk Haymady BbIOpan 3
neranu. KakoBa BEpOsSTHOCTH TOTO, YTO BEIOpaHHBIE I€TATH OKa3alUCh OKPAIICHHBIMU?

3. Nmeerca 8 kaprouyek. OnHa CTOpOHA KaXJIOW M3 HUX YMCTas, a Ha APYrOod HAIMCaHbI
oykssl :K,J,P,J1, A,H,3,I1. KapTouku kiamyT Ha CTOJ YHCTON CTOPOHON BBEpX, MEPEMEIIMBAIOT, a
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3aTeM TOCJIeIOBAaTEIbHO OJHY 3a Jpyroil mepeBopauuBaioT. KakoBa BepOsITHOCTb TOTO, MNpU
MOCJIeI0BAaTEILHOM TOSIBJICHUU OYKB OyzeT coctaiieH cioBo [TPA3JIHUK?
4, HGHB COCTOUT U3 HE3aBUCUMBIX 6JIOKOB, COCINHCHHBIX B CI/ICTeMy C OIHUM BXOJIO0OM U
OJHHM BBIXOJIOM.

e
~y
Jh
| N
7

63
-
o

)

puc. 1

Brixon u3 cTpost 3a Bpems T pa3inuyHbIX 3JIEMEHTOB IIeT — HE3aBHCUMBIE COOBITHS,

=0,1,q,=0,2,9,=0,3;q,=0,4.
MMEIOIINE CIEAYIOIINE BEPOSITHOCTH: B=Yh @52 83752 G= 5% Orkas mo6oro
N3 3JICMCHTOB MMPUBOJUT K IMPCPBIBAHNUIO CUTHAJIA B TOU BETBU IOeIIu, A€ HaXO0auTCsa
JIAHHBIN 371eMeHT. HaliTi Haie:)KHOCTh CHCTEMBbI/

KpaTKue TCOPETHYECCKUEC CBCACHUSA .

Bepoamnocmoio cobbimusa A Ha3bIBaeTCS OTHOILIGHHWE 4YHUCIIAa M ciay4yaes, 0JaronpusTCTBYIOMIMX
€ro0 TOSBIICHUIO, K OOIIEMY YHCITY BCEX HECOBMECTHBIX PAaBHOBO3MOXHBIX M 00pa3yIOIIHX
MIOJTHYIO TPYIITY COOBITUH.

Takoe onpezeneHre BEPOSTHOCTH Ha3bIBAIOT KJIACCHYECKUM. BeposTHOCTH coObITHS
m
o6o3uauaercst P(A) u Berumcisiercs mo popmyse: PIA) = —,

BeposiTHOCTh MOsIBIIEHHs COOBITHUS 3aKIII0UeHa B Mpeenax
ot O0mol: 0=P(4A) =1

[Ipu pemiennn 3a7a4 Ha BEIYMCICHUE BEPOSTHOCTH MPUMEHSIOTCS (POPMYIIBI IS MOACYETa YUCITa
KOMOMHAIMH U3 TaHHBIX 3JIEMEHTOB:

- YHCJIO MEePecTaHOBOK BhIUUCIsAETCs 1Mo popmyne: B, = n!

- YUCJIO paSMCHIGHI/Iﬁ 13 N 2JI€EMEHTOB O M 2JIEMEHTOB B KAXKJIOM BBIYUCIISIETCS 1O (bOpMYJ'IeI

m _ n!
An - (n—m)!

- YHCJIO COYETaHHI U3 N DJIEMEHTOB 110 M 3JIEMSHTOB B KaXXJ10M BBIYUCJISACTCS 11O (popMyne:

n!
m _
=
(n—m)!m!

HaznexxHocTh KaXXJI0Tr0 3JIEMEHTa CUCTEMBI AJIEKTPOCHAOKEHUS MOYKHO XapaKTepU30BaTh
BEPOATHOCTHIO pabOUEro COCTOSIHUS P U BEPOATHOCTHIO OTKa3a (. Eciu He yuuThIBaTh MJIaHOBBIE
MIPOCTOH (PEMOHTBHI), TO MOXKHO CUUTATh, YTO JIEMEHTHI B 0001 MOMEHT BpEeMEHH HaXOJATCS B
OJIHOM M3 3THUX COCTOSHHU. Torjga cymma BEpOATHOCTEN ITUX COCTOSIHUM paBHa 1: p +q = 1.

JIJIst TpYTIIBI U3 ABYX 3JIEMEHTOB BO3MOYHBI CIICTYFOIIIHE COUCTAHUS:
1. o6asnemeHTa B pabodeM COCTOSHUMY;
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2. TEpBBIH 2JIEMEHT B BEIHYKICHHOM IIPOCTOE, BTOPOH B pabodeM COCTOSIHUU;

3. TepBbIii 3J1eMEeHT B pabodeM COCTOSHUU, BTOPOH B BBIHYKJIEHHOM IPOCTOE;

4. o0a snmeMeHTa B BBIHYKJEHHOM MTPOCTOE.
BeposTHOCTH 3THX COCTOSIHUN MOKHO HAWTH, BOCIOJIH30BABIINCH TEOPEMOI YMHOKEHUS
BEPOSITHOCTEM.
Tax npu mocJie0BaTEILHOM COEIMHEHUH ABYX 3JI€EMEHTOB C HaJIS)KHOCTBIO KaXKI0T0 P1 U P2
HAJEKHOCTh BCEW CXEeMBbI olpeensieTcs kKak P = p; " p;
Jpyrumu cioBamu cxema pabomaem, eciu pabomarom ooa inemenma. Ilpu omkaze oonozo
(1100020) u3 Hux cxema padomams He Oyoem (MOK yepe3 yenv He noioem).
BeposiTHOCTB OTKa3a /ISl MOCJIe0BATEILHOI0 COeTNHEHUsI
P =1 — q1q; (1151 ABYX 3JIEMEHTOB).
P=1-q1q; " ...q, (s n-—>1eMEHTOB).

[Ipu mapa/uieIbHOM COeIMHEHUH IBYX 3JIEMEHTOB C HAJIEKHOCTHIO KAXKJIOTO p1 U P2
HAJE)KHOCTb BCEU CXEMBbI olpesensieTcs Kak P = p1.p, + p1 Q2 + D21
[Tonw3ysick hopmysoit g BEpOSTHOCTH MOSIBJICHUS XOTsI ObI OHOTO COOBITHS, HAJIEKHOCTh CXEMBI
MapajuIebHOTO COSAMHEHUS 3aMUChIBaIOT B Buae P = 1 — qq;.

[pyrumu cioBaMu cxema pabomaem, eciu pabomaiom ooa rnemenma, H0O maKyce OHA
padomaem, eciu évliioem u3 cmpos u KaKou 1udo 0OuH u3 31emMeHnoe.

Ilopsinok BbINOJIHEHUS PadOThHI:

1. Onpenenure coObiTHE A, BEPOSTHOCTH KOTOPOTO HY)KHO BBIYUCIIUTS.

2. TIpocuwmraiite obmiee yrciao (N) BO3MOMKHBIX HCXOIOB.

3. IIpocuuTaiite uncio ucxoa0s (M), 6;IaroNPUATCTBYIONIMX HACTYIJICHUIO COOBITHS A.

4. Ucnonwe3yiite Gopmyny Ansi BBIUYHCICHUS BEPOATHOCTH  OMNPEAETEHHOTO COOBITHS.
m

PlA) =—

n

Xoa padoThi:

1.Habupas Homep Tenedona, aboHeHT 3a0bu1 nocaeanue 3 nudpel 1 Habpan ux HayAayy, IOMHS .
YTO OHHU pa3inuuHbl. Haligure BEpOITHOCTH TOTO, UTO HAOpaHbI HYKHbIE [IU(PHI.

Pemenue:

CoOriTHEe A- «HOMEp HaOpaH BEPHO».
Yucno n-oluiee YUCIO MCXOJOB MCHBITAHUS MOJYYMM,  BOCHOJIB30BAaBIIUCH (OpMyTIaMH
koMOuHatopuku. Beero umeercst 10 mudp, T.€. uncio nemMeHToB paBHO 10; B KaxJ10e cCOeAMHEHNE
BXOJUT 10 3 mudpsl; mopsaoK mudp (3IEMEHTOB) CYLIECTBEHEH NpU Habope HoMepa, 3HAYMT,
HY>KHO HaWTH 4UCIIO pazMenieHuid u3 10 smeMeHnToB 1o 3 mo ¢opmyie:

A3y = _Lot _ 100 _ 7v8910 _ 45 Hrak, n=720
(10-3) 7! 71

Yucno m=1, T.K. TOJILKO OJJUH HA0O0p U3 TPEX UG ABISETCS HYKHBIM. 3HAUUT,
m 1
P{4) = e

]
2.113 ypHBI, B KOTOpO HaxoAsTcst 12 Genbix U 8 4EPHBIX IIapOB, BHIHUMAIOT Hay/ady JiBa miapa.
KaxoBa BeposSITHOCTh TOTO, UTO 00a MIapa OKaXyTcss YEPHBIMU?
Petenue:

CoObiTne A- «oba mapa OKaxyTcsi YEpHBIMU.
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Yucno n-obmiee YHMCIO MCXOJOB HCHBITAHUS IOJNYYUM,  BOCIHOJB30BABIIUCH (HOpMyTamMu
koMOuHatopuku. OOmee dYHCIO BO3MOXHBIX CiIy4aeB N paBHO 4YHCITYy codeTaHuit w3 20
3JIEMEHTOB

. 200 _ 200 _20-1918!
(12+8) mo gBa: n=¢i; = ——=——=""-=190.
7 n@e-zy e 1218
Yucno ciaydaes M, GIaronpuATCTBYIOIIMX COOBITHIO A, PaBHO 4HMCIy COYETaHMH U3 8
2 g _ B _gT7
dNIEMEHTOB (8 YepHBIX WAPOB ) M0 JBa: N=C; = ———=——=— 15|:28
L L L Ll

P =2=2 » 0,147

n 190
3.Ha nsaru kapToukax pa3pe3Hoit a30yku Hanucanbl 0ykBsl A,3,K,0, M. Kaprouku

MEPEMEIITNBAIOTCS U HAYTal PACKJIaIbIBAIOTCS B psill. KakoBa BeposTHOCTH TOT0. UTO mOmyduTCs
ciioBo 3AMOK?

Pemenue: CoObiTue A - «monyuutcs ciioBo 3SAMOK.

Uwncno N-o0Iiee dYMCIO0 HUCXOJOB HCIHBITAHUS TIOMYyYHM,  BOCIOJIB30BABIIMCH (hopMmyrnamu
koMOuHatopuku. OOIee 4YHCIO BO3MOXHBIX CIIydaeB N PaBHO YHUCIY MEPECTAHOBOK U3 5
a5ieMeHTOB (OyKB): N=P; = 5!=54-3 -2-1=120.

Yucro cirydaeB M, OJIAronpUsATCTBYIOMIMX COOBITHIO A, paBHO 1, T.K. TpeOyeTcsi COCTaBUTh CJIOBO
¢ OyKBaMH, pacCTaBICHHBIMHU B ONPEACIEHHOM MOPSIKE. A 3TH OYKBBI Pa3JINYHBIL.

P(4) ===~

n 120

4. 1lenb COCTOUT U3 HE3aBUCHUMBIX OJIOKOB, COCIMHEHHBIX B CUCTEMY C OJIHUM BXOJIOM U OJTHUM
BBIXOJIOM.

4 L} —{ 3
[ e —
(2 {4)
puc. 1

Brixon u3 CTPOs 3a BpEM4A T PAa3JIMUHBIX 3JIEMCHTOB LCITN — HEC3aBUCHUMBIC CO6LITI/I}I, HMCIOIIHC

=01 g.=029,=03;g,=04,
CJIe1YIOLME BEPOSITHOCTH: B=NL @=N2 672 G=5% Orkas mo6oro u3 anemMeHToB
MPUBOJIMT K IPEPHIBAHUIO CUTHAJIA B TOM BETBHU LIETH, T/I€ HAXOIUTCS JAHHBIN d51eMeHT. Haiitn
HaJE€KHOCTh CUCTEMBL.
Pewenue:
CoOnITHE A — cUcTEMa HaJEKHA.
CoObiTHE Aj— i-i1 6110k paboTaeT 0€30TKa3HO.
DOneMeHThI | 1 2 coequHEeHbl NapajieNIbHO, U JIEMEHTHI 3 U 4 COEIMHEHbI apaJJIeIbHO, & MEXKIY

co00i1 OHU COEAMHEHBI MOCIEI0BATENBbHO, TOT]a UCTIONb3Ys (POPMYIIbI, TOTYIUM
PlA|=|1-g,4,) [1—gsq,]=11-0,1-0,2]- (1-0,3-0,4|=(1-0,02)-(1-0,12|=0,98- 0,88=0,8624
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®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs padoTa.

Kputepuu onenkmu:

- «O1nuyHO» - yMEHHS CHOPMHPOBAHBI, BCE 3aJaHUs BBIIOJHECHBI MPaBUILHO, 0€3
aprupMETHYECKHUX OMMOOK, pemeHrne 0hopMIICHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBINOJIHEHBI, HEKOTOPBIE BUABI 33/1aHUI BBHIIIOJIHEHBI ¢ omnOkaMu. bezommbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHHI,
OOJBIIMHCTBO 3aJIaHU BBIIOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHUN COJIEPIKAT OIIUOKH.
Beszommbouno BeimonneHo 70-79 % Bcex 3amaHuil.

- «HeynoBiaeTBOPUTENBEHO» - TEOPETUUYECKOE COJECpKAaHUE Kypca HE OCBOEHO,
HeoOXouMbIe YMEHUsI He CHOPMHUPOBAHBI, BBHIMOJTHCHHBIE YUEOHBIC 3aJaHHS COJIEPKAT TpyObIe
omuoOku. be3ommb6ouyHo BeinoiHeHO MeHee 70% Bcex 3aJaHuii.

51



