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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKOi M MpodhecCHOHATBHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTaBJISIOT IPAKTUYECKUE 3aHATHUS.

CoctaB u copepkaHME NPAKTUYECKUX 3aHATUN HaIpaBleHbl Ha peanusanuio PenepaibHOrO
roCyJapCTBEHHOT'O 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 IPOPECCHOHATBHOIO 00Pa30BaHUsL.

Benymieidi  qupakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (hOpMUpOBaHHE
Ipo(eCCUOHATIBHBIX NPAKTUYECKUX YMEHUH (YMEHMH BBINOJHATH OINpelesIeHHbIE JeHCTBUS, Olepaluy,
HEOO0XO/AMMBIE B TOCIEYIOUIeM B MPO(GECCHOHATBHON NEATEIBHOCTH) WM Y4YEOHBIX MPAKTHUYECKHX
YMEHUH peliaTh 3a1a4M 110 MaTeMaTUKe, HEOOXOJUMBIX B IOCIIEAYIOLIeH yueOHOH NesTeIbHOCTH.

B coorBerctBUM ¢ paboueit mporpammoil ydeOHoW aumcrumueel EH.01  «Marematuka»
IIPENYCMOTPEHO IPOBEACHUE NPAKTUYECKUX 3aHATUM.

B pe3yinbrare X BBIIOJHEHMSI, 00Y4arOIUNCs JODKEH:

ymemb:

V1 aHanu3upoBaTh CIOKHBIE (PYHKIIMH U CTPOUTH UX TPaUKH;

V2 BBINOJHATH AEUCTBUS HAJ, KOMIUIEKCHBIMH YU CIIAMU;

Y3 BBIYMCIATH 3HAYEHUS] TEOMETPUUECKUX BEIUUNH;

VY4 npousBoanTh ONepanyy HaJ MaTpULaMHu U OIPEAECIIUTEISAMUY;

V5 pemarp 3a7a4u Ha BEIYUCICHHE BEPOSTHOCTH C MCIIOJIb30BAHMEM DJIEMEHTOB KOMOMHATOPUKH;

Y6 pemars MNpUKIagHBIE 33aJaud C MCIOJIB30BAaHUEM HJIEMEHTOB JU(PPEpeHIMaIbHOIO U
MHTErpabHOI0 UCUUCIICHUH;

VY7 pemars CUCTEMBI JINHENHBIX YPaBHEHUH Pa3IMYHBIMU METOAAMM.

Y0 01.02  ananmu3upoBaTh 3a/1a49y U/WJIH MPOOIEMY U BBIICISTH €€ COCTABHBIC YaCTH,

Vo0 01.03 OIPEICIISITh 3TAlbl PENICHUS 3a]1a4H;

Y002.01  ompenensaTh 3a1a4u I HOMCKA HH(DOpMaIuy;

Y002.06 odopMIATh pe3ynbTaThl IOUCKA, IPUMEHATH CPEACTBA MHPOPMALIMOHHBIX TEXHOIOIUH
JUISL pelIeHust PO eCcCHOHATBHBIX 3aj1ad.

CoznepxaHue NPAKTMUYECKUX 3aHATUN OPUEHTHPOBAHO Ha IOATOTOBKY OOYYArOLIIMXCS K OCBOECHMIO
po(hecCHOoHaTbHOTO MOJTYJIS MPOrpaMMbl MOATOTOBKH CIELUAIMCTOB CPETHErO 3BE€HA IO CIIELUAIBHOCTU U
OBJIAZICHUIO NPOGheccuonanbHoli Komnemenyue:

[IK 2.1 YuacTBOBaTh B NPOEKTUPOBAHUH T'HAPABIMYECKUX U ITHEBMATHUYECKUX MPHUBOJIOB 10 33/1aHHBIM
YCJIOBUSIM U pa3padaThIBaTh MPUHLUIUATIBHBIE CXEMBI.

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01. BeiOupate ciocoOsl penieHus 3agad nIpopeccuoHaIbHON 1eATebHOCTH PUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02 Hcmonp3oBaTh COBpEMEHHbBIE CPEACTBAa IOWCKA, aHAIM3a W HHTEpPNpeTalud HHPOpMAIMU U
I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTHUHU JJIA BBIITOJITHECHUA 3a1a4 HpO(I)eCCI/IOHaJ]bHOI\/'I JACATCIIBbHOCTU.

Beimonnenue oOyyaromuMMuUCS MPaKTUYECKHX padoT Mo ydeOHOM JucuuIuiMHe «MaremaTuka»
HaIpaBJIEHO HA:

- 000011IeHNE, CUCTEMATU3ALIUIO, YITTyOJIeHUE, 3aKpeIUIeHUe, pa3BUTHE U AETATU3AIMIO OJTYyYeHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOM IHUCUUIUINHBI;

- (hopMUpOBaHME YMEHHUI MPUMEHATH MOJyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3alMio €IMHCTBA
MHTEJJIEKTYaJIbHOM U MPaKTUYECKON AESITENbHOCTH;

- (hopmMHpoBaHHE U pa3BUTHE YMEHH: HaOIIOJaTh, CPAaBHMBATh, COIOCTABISATh, AHAJIM3UPOBATH,
JIeJIaTh BRIBOABI M 000OIIEHNS;

- BBIPaOOTKY NPH peIIeHUH IMOCTABICHHBIX 3ajjad MPO(EeCcCHOHATBHO 3HAUMMBIX KaueCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpPUYECKAsi HHUI[UATHBA.

[pakTiueckue 3aHATHS MPOBOIATCS MOCIE COOTBETCTBYIOIICH TEMBI, KOTOpast 00ECIeUMBaeT HATNIUE
3HaHU, HEOOXOMMBIX JJISI €€ BBIIOIHEHUS



2METOAUYECKUE YKA3AHUSA

Tema 1 KomniekcHble YHcIa
IpakTuyeckoe 3ansaTue Ne 1

JeiicTBUS HaJl KOMILIEKCHBIMH YHUCJIAMU B ajiredpandeckoii gopme

He.]]b: HayLII/ITBCH BBIITIOJIHATD HefICTBHH HaJd KOMIIJICKCHBIMHU YHCJIaMH, 3allMCaHHBIMU B anre6panquK0171

dhopwme.
Beinosnus patdory, Bel Oyaere:
ymembs:
V2 BBINOIHATH ACHCTBUSA HAJl KOMILJIEKCHBIMUA YUCIIAMH;
Yo 01.02 aHAJIM3UPOBATH 33/1a4y U/WIIH MPOOJIEMY M BBIJICTATh €€ COCTaBHBIC YaCTH;
Y0 01.03 OINpPEEIIATh ATAlbl PELICHUS 3aa4H;
Vo0 02.01 OTPENeNATh 3a/1a4u IS MOMCKa HHPOPMAIIHH;
Y0 02.06 oopMIATH pe3ynbTaThl IOMCKAa, IMPUMEHATh CpeIcTBa HH(POPMAIMOHHBIX

TEXHOJIOTHI JJIA pCIICHUSA HpO(i)eCCI/IOHaJ'ILHLIX 3aaay.

MaTtepuajbHoe o0ecniedeHue: HHIUBUIYaIbHbIC 3a/1aHUS, KOHCTICKTBI JICKITHIA.
3amanue:

1.

HaHpH)KeHI/IC MNEPEMCHHOI'0 TOKa HACOCa IMApaBIMYCCKOI'O0 IIpUBOJA B KOHKpGTHLIfI MOMCHT

BPEMEHH OIUCHIBACTCS KOMIUIEKCHBIMU unciamu: Z1= (2;1), z,=(5; 5), z3=(4;-3).
1) 3amucaTh 3TH yKciIa B aliredpandeckoi Gopme.
2) BBIYUCIHTD:

a)
b)

c)
d)
e)
2.

Zl + Zz;
Zy — Z3,
Z1,
_’
Z3
Z2 " Z3;
5.
z3;
143i . 4-5i
Brrauciurh: —+——8
i-3 1+3i

ITopsinok BbINoOJIHEHUs padoOThI:
1. 3anumuTe KOMIIEKCHBIE YUCIa B alredpanueckoit popme z = a + bi

2. BrimonnuTe JENCTBUSA HaJd KOMILJIEKCHBIMM YMCJIaMUd B anre6pqueCK017I (I)opMe, HCIIOJIb3YA

bopMmybL:

Z+ 2 = {:ﬂl + ﬂg} + “Jl + .[J:}f;
I — I = {:ﬂl - ﬂz} + {:bl - .!Jg}:';
Iy Iy = {:ﬂlﬂg - blbg} + {:ﬂlbg + ﬂgbl}f;
Iy aax+biF:  aab

2
+—
as+b

—ayby

a
- L.
2

+b

=1
Pk
Pt

2

Xon paborsr:

1.

Hanpsixkenne nepeMeHHOro Toka Hacoca TMIpaBIMYeCcKOro MPUBOJa B KOHKPETHBIH

MOMEHT BPEMECHH OINKCHIBACTCS KOMIUIEKCHbIMU yuciamu: Z1= (7;1), z,=(-1,5;1,5), z3=(4;-3).
3amucarh 3TH YKcia B ainredpandeckoi hopme.



Pemenne: T.k. anrebpamueckas (popMa KOMIUIEKCHOTO YMCIIa UMEET BHUJ: = = a + bi, TO YnCIIa B
anreOpandeckoit popme OyAyT 3amucaHbl B BUJIE:

5y =7+ 2 =-1L53+ L5 z3 =4 - 3i.

2. Breruuciours:

2 4z, =(7-15) + (1 +15)i =155+ 2.5i;
z—z3=(-15-4) + (L5 + 3)i = —5.5 + 45i;

= 741 (T+1114+30 1B 4 4i4 210437 2B+25{-3 35+4+251
e N Gl [ N ,+ _ B+ _ +_ 14
Iy 4-31 (4=3014+31 16-9" 1649 25

23 = (—1.541,50(4 —3)) = -6+ 45 +6i — 45 = —6+ 105 + 45 = —15 + 10,5i;
=T+ =(F+D)0+) =40 +14i + #)*(F+ 1) = (48 + 1400 (7 + 1) = (2304 + 13441 +
1962 )(7 4 i) = (2304 + 13441 — 196) (7 + i) = (2108 + 1344i)(7 + i) = 13412 + 11516i

1434 4-51 2

3. Brruuciurs: + -
-3 1431
Pemenue:
1+31  4-51 .
- —— ¥ = 21— 2.7
1-3 1431
1) 43 _ (143i)=i-3) _ -!-313!1-3! _ i .
-3 (1=-3—-1-33 —1"49 10
2) 4-51 _ (4-51311-31y _ 4—12!—5!-}-15!3 _ -11-171 - 11— 17i
1431 1431371-3103 1-91° 10
3 #=(@)=(-1=1
4) —i—-11-17i-1=-21-27i

®opma npeacTraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kputepun onenkmn:

—  «OtnnyHo» -  yMmMeHHsI c(hOpPMHPOBAHBI, BCE 3aJaHMs BBINOJIHEHBl IpaBHIBHO, 0e3
apu(pMeTHYeCKUX OIMOO0K, peneHre opopMIeHO aKKypaTHO, ¢ HEOOXOIUMBIMU 0OOCHOBAaHUSIMH.
—  «Xopomwo» - HEKOTOpble yMEHHS CQOPMHUPOBAaHBl HENOCTATOYHO, BCE 3aJlaHus

BBITIOJIHEHBI, HEKOTOPHIC BUJIBI 33JJaHUI BBHITIOJHEHBI ¢ omuOkaMu. bezommboyno BeimomHeHo 80-89 %
BCEX 3aJIaHUM.

- «Y IOBIIETBOPUTEIBHO» - HEOOXOJUMBIE YMEHHUS B OCHOBHOM C(OPMHpPOBAHBI,
OOJIBIIMHCTBO  3aJaHUI BBIIIOJIHEHO, HEKOTOpbIE M3 BBINOJIHEHHBIX 3aJaHUil coaepkKaT OIINOKH.
be3omm6ouno BeimonHeHo 70-79 % Bcex 3agaHuil.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COIEPKAHKUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yYMEHHS HE CPOPMUPOBAHBI, BHIIIOJIHEHHBIE YUeOHBIE 3a/1aHus CO/IepKaT rpyoOble omnoOku. be3zommbouno
BBINIOJIHEHO MeHee 70% Bcex 3a1aHui.

Tema 1 KoMmjiekcHbI€ YHCJIA
IIpakTnueckoe 3ansaTne Ne 2

JeiicTBUSA HaJl KOMILICKCHBIMHU YHCJIAMH B TPUTOHOMETpHYeCcKoil popme

He.]'Ib: HayLII/ITLCSI BBIIIOJIHATL JIEHCTBUSA HaJ KOMIUIEKCHBIMM YHCIAMH B TpHFOHOMCTpH‘-ICCKOﬁ

dbopwme.
Beinosnus patdory, Bel Oyaere:

ymemo:
V2 BBINOTHATH ASHCTBUS HaJl KOMIJIEKCHBIMH YUCIIAMH;
Yo 01.02 aHAIM3UPOBATH 337a4y U/UIU NPoOJIeMy U BBIIEIATH €€ COCTaBHbBIE YaCTH;
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Y0 01.03 OIpEAEIIATh ATAIbl PELICHUS 3a/1a4U;
Vo0 02.01 OTIPENIETIATh 3a/1a4u JJIs MOMCKa HHPOPMAIINH,

Y0 02.06 oopMIATH pe3yNbTaThl IOMCKA, MPUMEHATh CpencTBa HH(POPMAIMOHHBIX
TEXHOJIOTUH JUIs pelIeHus Npo(ecCHOHaIbHBIX 3a1ad.

MartepuaibHoe obecnedeHne: WHIUBUTYAIbHBIC 3a/IaHUSI, KOHCTICKTHI JICKITH.

3aganmue:

1.HamnpsbkeHnue nmepeMeHHOT0 TOKa Hacoca THIPaBIMYeCKOro IPUBO/Ia B KOHKPETHBIA MOMEHT
BPEMEHH OIMUCHIBACTCS KOMIUIEKCHBIMU unciamu: 21=(-3;-5), 2,=(-7,2;7,2), z3=(2;6).

a) 3amucarb 3TH YHCla B TPHTOHOMETPHUYECKON (hopme.

Z
0) Beruncnure: z, - z3; i; 23i\7g -

3. BbIMoONHUTE NSHCTBUS U 3aUIIUTE PE3yNIbTAT B aliredpandeckoit hopme:

Em Em__* 24 :::I‘"'+!:! : 75"
a) (3 (cos ? + isin %]] 0) e B

o 1] nd
J(oos 30 415w 30

KpaTKue TCOPETHYECCKUEC CBCACHUSA .

Tpuronomerpuyeckoil (opMoil KOMITJIEKCHBIX YUCEN Ha3bIBAETCS 3alIUCh UX B BUJIE!
z = r(cos@ + i- sing).

[Ipyn BbIIOJIHEHUHM JACUCTBUN HAJ KOMIUIEKCHBIMH YHCIAaMH B TPUTOHOMETPUYECKON ¢dopme
WCTIOJB3YIOTCS CIeAyIomue (GOPMYIIbL:

ZtZ =Ty "‘:{'3':'5{'15'1 + ‘P:J"‘ 555“{@1 + ‘F':}]

2_n {u:u:us'[qul - (Pg} + 555”{'?5'1 - qaz}]
23 a2
zr.. —

= r"(cosng + isin ng)

J111g u3BIeYeHNs KOPHS N-i CTETIEHH U3 KOMITJIEKCHOTO YHUCIIa B TPUTOHOMETPUYECKOH popme  Z
r(cose + i- sing) ucnomssyercs popmyna :

g+ Ik + isin g+Ink

w, = \r-(cos }, TIe r - apudmMernyeckuit kopenb, k=0, 1, 2, ..., n-1.

K
Aneopumm nepexooa om ancebpauyeckoi popmvi K MpUSOHOMEMPUYECKOU.
[TycTh KOMITJIEKCHOE YHUCIIO 3aJ1aHO B anredpandeckoit popme z = a + bi,

1) Monyne r =|z| ogHO3HAYHO OmpeesieTcs Mo popmyne r = va® + b7.
a , b

2) AprymeHT ¢ omnpenensercs u3 GopMmys CoSp =—, Sing=—.
r r

3HaueHHs apryMeHTa KOMIUIEKCHOTO YMCIIa MOKHO HAXOIUTh U TaK:
e Ompenenurb, B KakoW 4YeTBEPTH HAXOMUTCA BEKTOp (MCMONB30BaTh TE€OMETPHUECKYIO
WHTEPIPETAINIO YUCIIA) = = a + bi
o Pemms ypaBHeHue tgy = -, TONydaeM, 4TO

b )
arg z = @ = arctg - JUIA1 BHYTPEHHUX ToYeK | u 4 yeTBeprei,

b
argz = @ = arctg -+ 7 JUUI1 BHYTPEHHUX TOYEK 2 YETBEPTH,

7



b
argz = ¢ = arctg -— 7 U1 BHYyTPEHHUX TOYEK 3 4ETBEPTH.

Ecnu Touka z nexuTt Ha NEUCTBUTEIBHOW WJIIM MHUMOM OCH, TO arg Z MOKHO HAWTH HEMTOCPEACTBEHHO.

3) Haiing MOIyIIb M apIyMEHT KOMIUIEKCHOTO YHMCJIA, Er0 MOYKHO 3aIIMCaTh B TPUTOHOMETPUYECKON
WJIM TTOKa3aTenbHOU popMe =z = r(cosg + ising) WU = = re'.

Ilopsiiok BbINOJTHEHHS PA0OTHI:
1.3anumuTe 3aJaHHBIC YHWCIAa B TPUTOHOMETPUYECKON (hopme, HCIONb3ys alropuTM Iepexoja K
TPUTOHOMETPUYECKOH opme.
2.BrImmosiHnTe HEOOXOAUMBIE JIEHCTBHUS.

Xox padoThI:
Hamnpsikenue nepeMeHHOT0 TOKa Hacoca TMIPaBIMYeCKOro MPUBO/Ia B KOHKPETHBIM MOMEHT

BPEMEHH OIMUCHIBACTCS KOMIUIEKCHBIMU unciamu: 21=(7;1), z,=(-1,5;1,5), z3=(4;-3).
1. 3anmcarp yncna 73, Z;u Z3 B TPUTOHOMETPUIECKON (hopMme.
Pemenne:
1) z =7+
|z, ] = V49 £ 1 = +/50 = 54/2,
Yuciio HaXOIUTCS B IEPBOI YSTBEPTH, 3HAUUT
@ = ﬂ?‘ﬂ‘tﬂl_- = arctg0,1429,
z; =7 +i=5y2(cos 8°8 + isin8°8).
2) z; =-15+15

E = F = T 3=
|z = J(-15)" + 15" =225 + 225 = &5 =2,1
g

Hucno HaxoAUTCS BO BTOPOM YETBEPTH, 3HAYUT ¢ = arctg E +r=arctg(—1) +7=— i +w="
=-15+15i= 2.'L{|:|:usj:'1+ isin :T]

3) 23=‘1'—32-

|z;] =40+ 16 =+/25 = 5.

Yuciio HaxoIUTCs B YETBEPTOM YETBEPTH, 3HAUUT
P = ﬂ:r'ctg—?! = arctg (—0,73) = —36°°52",

23 = 4 — 3i = 5(cos(—36°52 + isin(—36°52 .

2. Beraucnure:
1) zp - =3
2) =,
3) =i;
4) \zz;

Pemenne:

Zz;=21-5 {.:c.s{135= — 36°52 ) + isin (135° — 35=52'}) = 10,5(cos 98°8 + isin 98°8);

&

i 5“@(.:.:5 (88 — (-36°52') ) + isin (878 + 35=52'}) = V2(cos 45° + isin45°);

25 = (5v2) (cos5 - 8°8' + isin5 - 8°8') = 125004/2(c0os40°40' + isind40°40');
8



Bocrnons3yemcest hopmynoii:

= +27K . . @+27K
k= Q/F(COS¢)—+|5|n (D—)
n n
B namem npumepe n=2.
VEr = oy = lE:I: (cos = tisz:t + isin =5 -|;35:=i;:|;
F 13574+ 360°-0 135°4+ 36070 —_— ) !
fy = \‘Il : (cus% + izin %) = "2.1{::.5 67°30 + isin 67°30 ];

B3
B3

32 135°+360°-1 135°+360°-1 —_— ] ]
w = 7 (cus+— 1 isin +—) = \/Z1(cos 247°30’ + isin 247°30')

1. BeImosHUTE AEHCTBUS U 3aIIUIIUTE pe3yiIbTaT B anredpandeckoit popme:
- Y - - c c . 5 el
L .. am 5 am .. am am .. am Wi _wa
2+ (cos— 4+ isin — =2 (.:'us—-ﬁ :s:n—-ﬁ):ﬁﬂl-(cus— :sm—):ﬁf}{———:—):
{ { 24 + 2-1:]] 24 + 24 4 + 4 2
—324/2 — 3242
!4::::?‘5:'+!:!r. 75% _ 2

= 2 (cos(75° — 15%) + isin(75° — 15°) = 8(cos60° + isin60°) = a(é + —) —4t

3|::515:'+!:!r. 157 3

3

@®opMma npeacTaBJieHus pe3yJbTaTa: BHIIOJTHEHHAs paboTa.

Kpurepun oneHku:

- «OTnuyHO» -  yMeHHs C(hOpPMHpPOBAHBI, BCE 3aJaHMs BBHINOJHEHBI IMPaBHIBHO, 0€3
apu(pMeTHIECKNX OMHMOO0K, penieHne ohopMICHO aKKypaTHO, C HEOOXOTUMBIMI 000CHOBAHHSIMH.
- «Xopomio» - HEKOTOpble YyMeHHS C(HOPMUPOBAHBI HEAOCTATOYHO, BCE 3aJaHUS

BBITTOJIHEHBI, HEKOTOPHIE BHU/IBI 33JJaHHU BBITIOJIHEHBI ¢ omuOKkamu. bezommboyno BeimonHeHo 80-89 %
BCEX 3aJIaHUM.

- «Y IOBIIETBOPUTEIBHO» - HEOOXOJUMBIE YMEHHUS B OCHOBHOM C(OpMHpPOBAHBI,
OOJIBIIMHCTBO  3aJlaHUI BBIIIOJIHEHO, HEKOTOpbIE M3 BBINOJIHEHHBIX 3aJaHUil coaepkKaT OIINOKH.
be3omm6ouno BeimonHeHo 70-79 % Bcex 3agaHuil.

- «HeynoBneTBOpUTENBHO» - TEOPETUUYECKOE COIEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMbIE
yYMEHHs HE CPOPMHUPOBAHBI, BHIIIOJHEHHBIE yUeOHbBIE 3a/laHus COZIepKaT rpyoOble omnoOku. be3zommbouHo
BBINIOJIHEHO MeHee 70% Bcex 3a1aHuil.

Tema 2 JIuneitnas anreopa
IIpakTuyeckoe 3ansaTue Ne3

HeiicTBus ¢ MAaTpULIAMM
eab padoTbi: HayuyuThcs BEINOIHATE IEUCTBUS HAJl MAaTPUIIAMH.

Boinmosinu pa6ory, Bel Oynere:

ymemb:

VY4 npousBoanTh ONepaliv HaJl MaTpULlaMH U ONPEACIUTENSIMY;

VY7 pemaTe CUCTEMBI JINHEWHBIX YPABHEHHUM Pa3IMYHBIMU METOJAMM;

VY0 01.02 ananu3upoBath 3a/1a4y W/UIU IPOOJIEMY U BBIACIATH €€ COCTaBHbBIC YacTH;
Y0 01.03 onpexnensTe 3Tanbl peluIeHUs 3a1a4u;



Y0 02.06 opopmIIsATh pe3yabTaThl MOKCKA, IPUMEHITH CPEACTBA MHPOPMALMOHHBIX TEXHOJIOTHN IS
penieHus MpoeCCHOHATBHBIX 3a7ad.

MarepuanbHoe ob0ecniedyeHHe: NHIUBUIYAIbHbIE 3aaHNs], YYCOHUKHU, KOHCIIEKTHI JIEKIIUH.

3aganmue:

1. Haiitu matpuiy € = A® + 3AB, T11ie 4 = (—12 _31): 5= (T _31)

-2 1
2. BbIsCHUTD, SBISETCS MaTpula A™* = ( 5 __3) 00paTHOM K MaTpHIle A = {g g)

4 £}

-3 2 -3 1 0 -5
3. Haneimatpunpi: A=| 1 5 —-2)u B=(3 —4 1 |. Haiinure: A+B; 2A; AB; BA.
2 4 -1 0o -2 2

KpaTkue TeopeTnyeckue cBeIeHHUS:
ManI/ILIeﬁ HAa3bIBACTCA MIPAMOYI'OJIbHAA Ta6J'II/II_[a YHUCCII. ManI/II_[a 3aIlUChIBACTCA B BUJIC:
@yp Bz Hyp
A=|ay Q. O |
Om1 Omz-.  @mn
JelicTBus HaK MaTpUIIAMU:

1.CnoxeHnue.
Omnepanus CIOXKESHHS BBOJUTCS TOJIBKO JIJIST MATPHUI] OJJUHAKOBBIX pa3MepoB. [Ipu ciioxeHnn
MaTpPHII UX COOTBETCTBYIOIIUE SJICMEHTHI CKJIIbIBAIOTCS.

ay +by et b ey by,
A+B=C=|a; +by a;+by - aytby
Omy + By Omz + e Omn + Dn

2.YMHO€EHHE Ha YNUCJIO.
[Ipr yMHOXKE€HMHM MaTPULIbI HA YUCIO KAXK]IbIM €€ 3JIEMEHT YMHOKAETCS Ha 3TO YUCIIO.
kay, ko ko,
.R'H :(kﬂ:L kﬂ::"' kﬂ:ﬂ ).
'[‘-ﬂi"l'.]. '[‘-ﬂi"l'.: '[‘-ﬂi"li.i’!
3.YMHOXXEHUE MaTpHIL.

Omnepanyst yMHOXKEHUSI MaTPUILL BBOJUTCS TOJIBKO JUIS CIydast, KOTJa YMCII0 CTOIOIOB MepBOi
MaTpPHUIIbI PABHO YHCIY CTPOK BTOPOH.

YroObl HAUTH AIIEMEHT MATPHIIbI, CTOSIIUIA B I-TOW CTPOKE B K-TOM CTOJIOIIE, HY’)KHO BBIYHUCIIUTH
CYMMY MPOU3BE/ICHHI JIEMEHTOB I-TOW CTPOKH MEPBOI MaTPHIIBI HA COOTBETCTBYIOIIME IIEMEHTHI K-
TOTO CTOJIOIA BTOPOH.

Ilopsinok BbINOJHEHHS PadOThHI:

1. 3anumwuTte 3a1aHKeE.

2. Ompenenute, Kakue NEHCTBHSA, W MO KAaKAM MpaBWIaM HEOOXOIMMO BBITOJHUTH. [IpounraiiTe
KOHCIIEKT.

3. Bemonaure neiictus. [IpoBeppTe MpaBHMIILHOCTH BHIYUCICHUH.
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Xox padoThI:

1.Haiitu matpuny € = A* + 3AB, eciu
-2 3 3 -1
a=(7 2)ie=(] 3)
a) Haitnem A% YMHOJKasi MaTPHILy caMy Ha ceOs
;ﬁ=(‘2 3)(—2 3)=(? —9)
1 -1 1 -1 -3 4
0) Haiinem matpuiy 34, yMHOXKHB BCE DJIEMEHTBI MaTpUIlbl A Ha 3.

a=3(7 2)=(3 3)

B) Haiinem npoussenenue 3AB

3‘43:(_3'5 _93)(? _31):(_3 _3132)

r) Haitnem matpuny C, ckiagpiBasi COOTBETCTBYIOIIHME 3JIEMEHTHI
{7 =9 —21 33y _ f-14 24

c=(1 4)+(12 —12)_( o o)

2.Haiinem npousBeneHue A - A~ u At.a:

=@ H(F Y0 Y-

ca=(T YR -6 9-s

B cooTBercTBHU C OIIPpCACIICHUCM JaHHBIC MATPUIIbI ABJISAIOTCS B3aI/IMOO6paTHBIMI/I.

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

2 4 -1 0o -2 2
Haiigure: 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

c;y =—-31+2-3+(-3)-0=3;

i =—3-0+2-(—4)+(-3)-(-2) = -2;
Ci3=—3-(-5+2-1+(-3)-2=11;
;1 =1-1+5-3+(=2)-0=16;

Crp =1-0+5-(—4) + (—=2) - (—2) = —16;
Ci3=1-(=5)+5-1+(-2)-2=—4;

31 =2"1+4-3+(-1)-0=14;
C32=2-0+4-(—4)+(-1) - (-2) = —14;
C33=2-(-5)+4-1+(-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 npeaocTaBiieHUs pe3yJbTaTa: BHIIOJIHEHHAas padoTa.

Kpurepum ounenku:
- «OTnuyHO» -  yMeHHs c(hOpPMHpPOBAHbI, BCE 3aJaHMs BBINOJHEHBI IMPaBHIbHO, 0e3
apu(pMeTHYeCKUX OMMOO0K, penieHne ohopMIeHO aKKypaTHO, C HEOOXOIUMBIMU OOOCHOBAHUSIMH.
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- «Xopomio» - HEKOTOphle YMeHHS C(HOPMUPOBAHBI HEAOCTATOYHO, BCE 3aJaHUS
BBHITIOJTHEHBI, HEKOTOPBIC BHJIBI 3aJaHHI BBIMOJHEHBI ¢ omnOkamu. bezommbouno BeimonaeHo 80-89 %
BCEX 3aIaHUM.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJUMBIC YMEHUS B OCHOBHOM C(HOpPMHPOBAHBI,
OOJIBIIMHCTBO  33JJaHUM BBIIOJIHEHO, HEKOTOPBIC M3 BBIMOJIHEHHBIX 3aJaHUNl COAepkKaT OIINUOKH.
Be3omnbouno BeinonHeHo 70-79 % Bcex 3agaHu.

- «HeymoBIeTBOPUTEIIBHO» - TEOPETHIECKOE COACPKAHKUE Kypca HE OCBOCHO, HEOOXOIMMBIC
yYMEHHS He CPOPMHUPOBAHBI, BHITIOJHEHHBIC yUeOHBIC 3a/IaHUs COJIePIKAT rPpyOble OMMUOKH. be3ommbouHo
BBINOIHEHO MeHee 70% Bcex 3aJaHuii.

Tema 2 JIuneiinas aaredopa
IIpakTuyeckoe 3ansaTue Ne4

Bourunciienue onpenenuresei
esb paboThl: HAYYUTHCS BBIYUCIATH ONPEACIUTEN BTOPOTO U TPETHETO TOPSIKOB.

Boinosinus pa6ory, Bel Oynere:
ymembs:

VY4 npousBoanTh oNepaliy HaJl MaTpULAMH U ONPEACIUTENSMY;

VY7 pemiaTe CUCTEMBI JINHEWHBIX YPABHEHHUM Pa3JIMYHBIMU METOJIAMH;

VY0 01.02 ananu3upoBath 3a1a4y W/UIU IPOOJIEMY U BBIICIATH €€ COCTaBHbBIC YaCTH;

VYo 01.03 onpenensarts Tanbl pelIeHUs 3a4a4y,

Y0 02.06 opopmIIATh pe3yabTaThl IOKCKA, IPUMEHATh CPEACTBA HHPOPMALMOHHBIX TEXHOJIOTHH A1
peteHust mpo(heCCHOHANBHBIX 3a/1a4.

MartepuanbHoe obecniedeHue: WHIUBUIYATbHbBIC 3aJaHUs], YYCOHUKHU, KOHCIICKTHI JICKIIHA.
3aganme:

Beruucnuts onpenenurenu:

3 3 -5 10 -2 1 3 5 78
-3 5 s 9T - 1 7 0 1

1) 2)h 1 2 3)|-15 5 =2|4)
| 2 2| 2 -1 7 3 -2 -1 (1) 51 ; Z

KpaTKue TECOPETHYECCKUEC CBCACHUSA:

OnpenenureneM KBaApaTHOW MAaTPHUIIBI BTOPOTO MOPSIIKA (OTPEACITUTEIIEM BTOPOTO TIOPSIIKA)
HA3BIBAETCS YMCIIO, pABHOE PAa3HOCTH MPOU3BECHUI SJIEMEHTOB TTIaBHOM IMAroHaIH U AJIEMEHTOB
OOOYHON AUaroHAaH.

ap by
=ﬂl'bﬂ—ﬂ:'bl

&

ﬂ: IJH

&

OnpenenureneM KBaApaTHON MaTPHIIbl TPETHEr0 MOPsAKa (OMpeeIuTeNeM TPETHEro MOPSAKa)
HA3bIBAETCS YUCIIO, PABHOE

=]
—_
-
=]
—_
a
=
—_
£

=
R
]
I
=]
£
=
=]
ra
5]
=]
&
Ld
+
=]
5
3
=]
a
]
=]
3
&
+
=]
;
=]
4
;
=]
B
3

— dy3fyafy) — @ya@g 033 — Qp3Q3adyg

=
£y
ey

=
[
ba

=]
[
£
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OmnpenenureneM KBapaTHOW MaTPHUIIBI N-TO MOPSAIKA HA3bIBAETCSA YHCIIO, PABHOE CyMME IPOU3BEICHUM
3JIEMEHTOB JII00OW CTPOKH WJIM CTOJIOA HAa UX anreOpandyecKue JOMOTHEHHUS.

a1 iz A3 Aig
A= (G2r Gez G23 Gan a4 4 asArs + apA
Az, s, Q33 Ozg 11411 + Q12412 + 13413 + a14414

Qg1 QAgp Ag3  Ayq
Aii = (=D M;;
ij = ij

MuHOPOM HEKOTOPOTO 3JIEMEHTa @;; ONpeIeIuTeNs N-ro NopsIKa Ha3bIBaeTCs onpenenurens — (N-1)-ro

nopsajaka, HOqueHHBIﬁ N3 UCXOAHOTO OMMPCACIIUTECIIA IIYTEM BbIYCPKHUBAHUS CTPOKHU U CTOHGHa, Ha
MEPCCCUCHNUHN KOTOPBIX HAXOAUTCA BBI6p3.HHBII>i OJICMCHT.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1 3anumwure onpeaenuTesb, OMPEASIUTE KAKOT0 OH MOpsIKa.

2 Hcnonb3ysi COOTBETCTBYIOIEE ONPEIeTICHIE, BHIYUCIUTE 3HAUEHUE ONPEACTUTEIS.
Xox pabdoThI:

Breraucnuts OIpCACIIUTCIIN:

2 — .
1) |§ =26-3-(-0=12+12=24

6
5 -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=

=48-39=90
4 0 3
3 |-6 2 -7|=4-2-2+0-(-7)-1+(-6)-(-3)-5-
i -3 2
-5:2:1-(-6)-0-2-(-3)-(-7) =16+ 04+ 90 - 10 — 0 — 84 = 12
A 7 0 1 5 7 8
1 -1 7 4 -1 7 4 -1 7 4
5 7 8 5 7 8
0-17 0 1|—1-(7 0 1|=122
-1 7 4 5 3 2
dopma npeacraBJieHus pe3yJbTaTa: BHIIOJIHEHHAs padoTa.
Kpurtepun onenkmn:
- «OTan4Ho» -  yMeHHs c(OpMHpOBaHBI, BCE€ 3a/laHUs BBINOJIHEHBI TNpPaBUIbHO, 0€3
apupMeTHYECKUX OMMOOK, peneHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOUMBIMH 000CHOBAHUSIMH.
- «Xopomo» - HEKOTOpble yMEHHUs C(QOpPMHUPOBAaHBl HEAOCTATOYHO, BCE 3aJaHUs

BBHITIOJTHEHBI, HEKOTOPBIC BHJIBI 33JJaHHI BBINMOJHEHBI ¢ omnOkamu. bezommbouno BeimonaeHo 80-89 %
BCEX 3aJIaHUM.
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- «Y IOBJETBOPUTENIEHO» - HEOOXOJUMBIC YMEHUS B OCHOBHOM C(OpPMHPOBAHBI,
OOJNIBIIMHCTBO ~ 33/IaHUI BBIMOJIHEHO, HEKOTOPBIE W3 BBHINOJHEHHBIX 33JaHUN COAEp)KAT OIIMOKH.

Bezommbouno BeimonaeHo 70-79 % Bcex 3amaHuii.

— «HeymoBIeTBOPUTENILHOY - TEOPETUIECKOE COACPKAHKE Kypca HE OCBOCHO, HEOOXOIUMbIE
yMeHHs He CPOPMHUPOBAHBI, BHIIOJHEHHbIE yUeOHbIE 3a/laHus coiepKar rpyobie omnoku. bezommbouno

BeImoIHEHO MeHee 70% Bcex 3aaaHui.

Tema 2 JInneitnas anreopa
IIpakTHyeckoe 3anaTHE NeS

Pemenue cucrem JIMHEeHBIX ypaBHeHU# MeToaoM Kpamepa.

Lless padoThI: HAYYNUTHCS pelIaTh CUCTEMbI JMHEWHBIX YpaBHEHUH, UCTIONB3Ys Gopmyisl Kpamepa.
Bbinosinus padory, Bel Oyaere:
ymemb:

VY4 npou3BOIUTH ONEpaIK HaJl MATPUIIAMH U OTIPECITUTEIISIMH,

VY7 pemiats CUCTEMBI JIMHEHHBIX yPaBHEHUH pa3IUYHBIMU METOJAMH,

Yo 01.02 ananu3upoBath 3a7a9y U/WIM IPOOJIEMY U BBICTATH €€ COCTaBHBIC YaCTH;

Y0 01.03 onpexnensaTh 3Talbl pelIeHUs 3a/1a4u;

Y0 02.06 opopMIIsATE pe3yabTaThl MOKCKA, IPUMEHSTH CPEACTBA MHPOPMALIMOHHBIX TEXHOJIOTHIA IS
penieHus npodeccuoHalbHbIX 3a/1a4.

MarepuajbHoe obecriedeHmne:
NnnuBuayanbHble 3a0aHus , yYCOHUKHU, KOHCIIEKTHI JIEKIIUH.

3aganue:

Pemnte cucTeMsl TMHENHBIX YPAaBHEHUM:

3X+3y—-5z2=-2
3x-sy=11 2) Ix+y+2z=3
2x+3y =20 y B

2X—y+T7z2=27

KpaTKue TECOPETHYECCKUE CBCACHUSA:

. . @y %) +apx =
Ilycts nana cucTeMa ABYX JIMHEHHBIX YPABHCHHUIT C IBYMsl HEMBBECTHBIMA: | tamm = b
1% +agx; = by

COCTaBI/IM OIIPEACIINTECIIb U3 K03(1)(1)I/ILII/ICHTOB IIpU HCU3BCCTHBIX. 3TOT OIIPEACIINTECIIb HA3bIBACTCA
@yp Gy
Bz Oz

OIPEACIIUTECIICM CUCTCMBbI: A= |

CocTaBUM ONPEIETUTENN KaXK 10 HEM3BECTHOU. OnpeneauTens Ay MoaydaeTcs U3 onpeaeaurens A
by ay
by ap

MyTE€M 3aMEHBbI IEPBOTO CTOJI01a KO3 (HULIUEHTOB CTOJIOIOM 13 CBOOOHBIX UJICHOB. &)=

OHpe,Z[CJ'II/ITC.HB fq MOJIYy4acTCd U3 OIPCACITIUTCIIA A IMyTEM 3aMCHBI BTOPOT'O CTO.II6I_[3. KOB(I)(I)I/II_II/ICHTOB
CTOJ'I6I_IOM n3 CBO60,Z[HBIX YJICHOB.

oy, by

a= b
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G111 %) + G13%7 + G133
[IycTh nana cucrema Tpex JUHEUHBIX YPABHEHUH C TPEMS HEU3BECTHBIMU: {871 %) + 1% + 73 X3
g31%) + G33%2 + A33 X3

Il
[l i =
[

[

CoctaBum ompenenuTens u3 KodQGUIIUESHTOB ITPH HEU3BECTHRIX. DTOT ONPEICIIUTETh Ha3bIBACTCS
fyp Gz Oyg

OIpECaACIUTECICM CUCTEMBI: A= |Gz B2z Oz

gy gz O3z

CocTaBuUM ONpeNeNUTeNd Kax a0l Hen3BeCTHOU. OnpeaenuTeb 4y moaydaeTcs u3 onpenenurens A
IyTEM 3aMEHBI IEPBOTO CTONOA KOA(PHUIIMEHTOB CTOIOIOM M3 CBOOOIHBIX YJICHOB.

by @& a3
Aj=|by @ an
b o o

[
B3
[
a3

Onpenenurens 4; MOIydaeTcss U3 OMPEACIUTENS A MyTeM 3aMEHBI BTOPOTO CTOJIONA K03 PHUIIMEHTOB
CTOIOLIOM M3 CBOOOIHBIX YJIEHOB.

jx]
—_

[

u by
1 by

&

i by

=]
[

[y

a
;':'::: a
a

=]

£
w3

OmnpenenuTesb Ay MOAYYIACTCS U3 ONPEACTUTEIS A TyTeM 3aMeHbI TPEThEro cTos0Ia Ko3dduirmeHToB
CTONIOLIOM U3 CBOOOIHBIX YJIEHOB.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. 3anumuTe cucTeMy ypaBHEHHH.
2.3anuimTe U BBIYUCIUTE OTPEICTUTENh CUCTEMBI.
3.BpruncnuTe onpeaenuTeNn Kaxxa0i HEU3BECTHOM.

4.Haiinure 3HaueHMsI HEU3BECTHBIX, UCTIONB3Ys (popmyiiel Kpamepa.

Xoa paGoTsI:
PaccmoTpum npumep:

Pewmnts cucremy ypaBHEHUN:

.r1-|—2_rg—3.r3 =0
2x1—_rg+=1-.r3 :5:
3.1'1+.1':—.1'3 :5

1 2 -3 1 2 -3
A= (2 -1 4 ); AM=l2 -1 4|=10=0
3 1 -1 3 1 -1

Brrancinum onpenenuTeny Kaxa0u nepeMeHHOM:
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o 2 =3
A=13 -1 4|=0-154+40-153+10-0=20
1 -1
1 0 -3
A,=12 53 4 |=-53-304+04+45-0-20=-10
3 5 -1
1 2 0
Ag=12 -1 5|=-53+40+30-0-20-5=0
3 1 3
A 20 Ay -10 Ag 0
_]-;1:—1:—:2;_1'-. :—':—:—'J_;_]-;E:—:—:[]
A 10 - A 10 A 10

Otser: (2;-1;0).
dopma npeacTaBiIeHus pe3yJbTaTa: BHIIOJHCHHAS paboTa.

Kpurepun oneHku:

- «OtnuaHO» -  yMeHHs Cc(OpPMHpPOBAHBI, BCE 3aJaHUs BBHIMOJIHCHBI IPaBUIBHO, 0e3
apudmeTnuecKkux ommoOOK, penieHne 0POoPMIICHO aKKYPaTHO, ¢ HEOOXOTUMBIMA 0OOCHOBAHHSIMH.
— «Xopomio» - HEKOTOpble YyMeHHS C(HOPMUPOBAHBI HEAOCTATOYHO, BCE 3aJaHUS

BBITTOJIHEHBI, HEKOTOPHIC BUJIBI 33JJaHUI BBHIMOJHEHBI ¢ omnOkaMu. bezommboyno BeimonHeHo 80-89 %
BceX 3alaHUH.

—  «YOBJIETBOPUTENFHO» - HEOOXOJUMBIC YMEHUS B OCHOBHOM C(OpPMHPOBAHEI,
OOJNIBIIMHCTBO ~ 33/IaHUI BBIMOJIHEHO, HEKOTOPHIE W3 BBHIMOJHEHHBIX 33JaHUN COJAEP)KAT OIIUOKH.
Bezommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

—  «HeynoBneTBOpPHUTENIBHOY - TEOPETUUYECKOE COIECPKAHNE Kypca HE OCBOCHO, HEOOXOANMBbIE
YMEHUs He CPOPMUPOBAHBI, BHIIIOJIHEHHBIE YUeOHBIC 3aaHusI coaepkKar rpyosie omuoku. be3ommboyHo
BeIMOIHEHO MeHee 70% BceX 3amaHui.

Tema 2 JInneitnas aaredpa
IIpakTnueckoe 3ansaTne Ne6

Pemenue cucrem JMHEHHBIX YPABHEHUH MATPUYHBIM METOI0M
Lean padorbl: Hayunthes perars cUCTEMBI TMHEHHBIX YpaBHEHU C TOMOILBIO OOPAaTHON MaTpUIIbL.

Bobinosinus patory, Bel Oynere:

ymembp:

VY4 npou3BoIUTh ONepaly HaJl MaTPUIIAMU U ONPEAETUTEISIMU;

VY7 pemate CUCTEMBI JINHEWHBIX YPABHEHHUM Pa3IMYHBIMU METOJIAMH;

VY0 01.02 ananu3upoBath 3a1a4y H/UIK NPoOIEeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

Y0 01.03 onpenensTs 3Tanbl peluIeHUs 3a]a4U;

Y0 02.06 opopmIIsATh pe3yabTaThl MOKCKa, IPUMEHATh CPECTBA HHPOPMALIMOHHBIX TEXHOJIOTHN A1
peteHwst Mpo(hecCHOHABHBIX 3a/1a4.

MarepuanbHoe obecnieuenue: VHauBuiyanbHbIe 3a1aHus], Y4COHUKH, KOHCTIEKTHI JICKIIAMN.
3ananue:

Pemnte cucreMy TMHENHBIX ypaBHEHUI:
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- TR T 1

1 {2.7:1—3_:::_?. ) 2x ix‘+:xl_él

) EU.'J_-l-EJ.'::']_E’ ) xp + dxp — 3xg =
—3.1'1—‘}.1':{—_:(3:_25

Kparkue TeopeTuueckue cBeeHHA:

aj1xX1 + A12Xo + -+ A1pnXy = bl

. o) Qy1xq + Agpxy + -+ aypx, = b

ITycTs 3a1aHa cUCTEMa TMHEHHBIX ypaBHeHuii:g 2171 1 72272 Znsn = 72
An1X1 + ApaXy + -+ AppXx, = by

all a12 xx aln
CocraBum matpuuHoe ypaBHeHue: AX = B, rne A =|( A21 422 ... Ao |} B = ; X =

Ap1 Ap2.. Apn

YroObl HAWTH HEU3BECTHYIO MaTpuIly X, HyxHO A™1 - B
UT0oOBI BEIUMCIUTH OOPATHYIO MaTPHUILY, HYXKHO:
a) BBIYMCIUTH OIpeneauTens MaTpullbl A (AA # 0);

0) HaiiTu anredpanveckye JOMOIHEHUS sl KaKIO0ro 3JeMEeHTa MaTpULbl A M COCTaBUTh U3 HUX
COIO3HYIO MaTpuily A*.

Ags Agy Ay
B) TPAHCIIOHUPOBATH MAaTPUILy A* U3 anrebpandeckux gononHennit  A*T = Atz Azz - Anz :
A gy A
A1 Ay A
r) HaiiTu 06paTHyI0 MaTpuiy: A~ = i A12 Azz Anz
Ain Agn Ao

YroObl HANTH HEU3BECTHYIO MATPUILY X, HY’KHO YMHOKHThH OOPaTHYIO MaTpHIly A™' Ha MaTpUILy
B, cocrosmiyto u3 cBOOOJHBIX YIECHOB.

ITopsinok BbINOJIHEHHS Pa0OTHI:

1. 3anumuTe cucTeMy JUHEHHBIX YpaBHEHUH.
2. CocTaBbTe MaTpUYHOE ypaBHEHHUE.

3. Beruncnaure oOpaTHYIO MaTpHILy.

4. HaiinuTe 3Ha4€HUsI HEU3BECTHBIX.

5. 3anummre OTBET.

Xox pa0doThI:
Pemnte cucreMy TMHENHBIX ypaBHEHUM:

2.1'1 - Sx: = —?
1) {ﬁxl +2x, =127
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Haitinem
A= |§ _35| = —10 —9 = —19 = 0 =00paTHas MaTPHUIIA €CTh.
Al = _L(—S —3).
13h—-3 2
Pemrum ypaenenne
v=ate=—2(3 7)) =-2CH10) =23 =@)
Ortser: (2; 0).

x1+2x:—3x3=9

Exl — 3.1': + ‘LJ.'E = J.J.
2)
—3.1'1 —_ ‘}J.': +.3C3 = —25

Hatinem
Am é _39 _17 =7|—2 -2 _3|3 —2|+|3 _2|=—m4
s 1 =| =15 g 51713 -1 '
Brruucium anredpandeckue JONOTHEHUS:
I R T R
A3t = |—32 —12| =%
31:=—|: _52|=—31; A::=|§ é =2
’j‘“:_E —Lz|=?;
.-‘113:|§ j|:13; A:3:—|§ _31 = 26; A;;:E _3? = -13

CoctaBuM 00paTHYIO MaTpUILy:

(12 —16 -4
Al=- = (—31 2 7 )
M1z 26 -13

Pemum MaTpUIHOC YPABHCHUC!:

L [-12 -16 -4\ /10 . 120 + 64 +56 0 0
X=A‘*C=—E(—31 2 7 )(—4)=‘E( —31”—5—95)=_E(—‘“5)=(4)'
13 26 -13/\-14 130 — 104 + 182 208 —2

Ortsert: (0;4;-2).
CrnenaeM IpOBEPKY:
[U+'J.2—2='J.EI

0-8+4=—-4 .(BepHO)
0—-—4-10=-14

®opma npeacraBiaeHus pe3y/abTaTa: BHIIOIHEHHAs padoTa.

Kputepun onenkn:

- «OTnuyHO» -  yMEHHsS COPMHUPOBAHBI, BCE 3aJaHUsl BBHIMIOJHEHBI TMPABWIBHO, 0€3
apupMeTHYECKUX OMMOO0K, pelieHrne 0hOpPMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.
— «Xopomio» - HEKOTOpble YMeHHS C(HOPMUPOBAHBI HEAOCTATOYHO, BCE 3aJaHUS

BBHITIOJTHEHBI, HEKOTOPBIC BHJIBI 33JJaHHI BBIMOJHEHBI ¢ ommnOkamu. bezommbouno BeimonaeHo 80-89 %
BCEX 3aJIaHUM.
— «Y TOBIIETBOPUTEIHHO» - HEOOXOJUMBIE YMEHUS B OCHOBHOM C(hOpMHpPOBAHBI,

OOJBIIMHCTBO  3aJaHUI BBIMIOJIHEHO, HEKOTOPHbIE M3 BBIMOJTHEHHBIX 3aJaHUil COAEpKAT OIIHOKH.
Be3ommbouno BeITONHEHO 70-79 % BCex 3agaHuil.

- «HCYILOBJ'ICTBOpI/ITeHLHO)) - TCOPCTHYCCKOC COACPKaHNUEC KypCa HEC OCBOCHO, HCO6XOZ[I/IMLIC

yMEHHs He CPOPMHUPOBAHBI, BHIIIOJIHEHHBIE yUeOHbIE 3a/laHusl COo/lepKaT rpyoObie omnoku. be3zommbouno
BbINIOJIHEHO MeHee 70% Bcex 3a1aHuil.
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Tema 2 JIuneiinas anreopa
IIpakTnyeckoe 3ansaTue Ne7

Pemenue cucrem JMHEHBIX ypaBHeHUH MeToaoM I'aycca.

Henb padoThl: HAYYUTHCS pelIaTh CUCTEMBI TMHEUHBIX YPaBHEHUH METOJIOM I10CJIEI0BATEIBLHOTO
UCKJIFOUEHUS NepeMeHHbIX (MeTonoM ["aycca).

Bbinosinus padory, Bel Oyaere:

ymembs:

V4 npou3BoauTh onepanuu HajJ MaTpPULIAMH U OIIPEIETUTENSIMU;

VY7 pemiatb CUCTEMBI JINHEWHBIX YPABHEHUM Pa3JIMYHBIMU METOJIAMH;

Y0 01.02 ananu3upoBaTh 3a/1a4y W/WIHA IPOOJIEMY M BBIJICIATh €€ COCTaBHBIC YaCTH;

Yo 01.03 onpenensars Tanbl pelIeHUs 3a1a4y,

Y0 02.06 obopMIIATh pe3ynbTaThl MOMCKA, IPUMEHSATH CPECTBA HH(POPMAITMOHHBIX TEXHOJIOTHHA JIJIs
peteHust mpohecCHOHAIBHBIX 3a/1a4.

MarepuanbHoe obecnieuenue: VuauBuiyaibHbie 3a1aHus], Y4eOHUKU, KOHCIIEKTHI JICKIIAMN.
3ananmue:
Pemmth crcTeMbl JIMHEHHBIX YPaBHEHUN:

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

X1 +x; —3x3+ 2x4 = 6,
X, + x3 + 3x, = 16,

X, — 2x, — X, = —6,

2x1 — 3x, + 2x3 6

Kparkue TeopeTnueckue cBeeHHA:

MeTton Faycca ABJACTCA OAHHUM M3 HauoOoee YHUBCPCAJIBbHBIX METOJOB PCHICHUA CUCTCM JIMHEWHBIX
ypaBHeHHﬁ. On cocTour B IoCJIICA0BATCIIbHOM HCKIOYCHUMHN HCM3BCCTHBIX.

[Tpomecc pemenus o merony I'aycca coctouT u3 nByx 3tanoB. Ha mepBom aTarne (nmpsmMoi Xo/1) cuctema
MIPUBOJIUTCS K CTyNeH4YaToMy Buay. Ha BTopom sTamne (0OpaTHBIN X0/) UAET MOCIEI0BATEIbHOE
onpeIeJIeHUE HEM3BECTHBIX U3 3TOM CTYNEHYaTON CUCTEMBI.

Ha npaktuke yno6Hee paboTaTh HE ¢ CUCTEMON ypaBHEHUH, a ¢ PAaCHIMPEHHON MaTPUIIEH, BHIOIHSS BCE
3JIEMEHTApHbIE IPEOOPA30BaHUS HaJl €€ CTPOKAMHU.

3J'I€MCHTapHBIMI/I Hp606p330BaHI/I$IMI/I MaTpulbl ABJIAIOTCA:
- IEpCCTaHOBKAa CTPOK MECTAMHU;
~YMHOXXCHUC HCKOTOpOﬁ CTPOKHU Ha J'II-O60€, HC PABHOC HYIIIO YUCJIO,

-npubaBiIeHNE K AJIEMEHTaM OJTHOM CTPOKH COOTBETCTBYIOIIMX AJIEMEHTOB JIPYrol CTPOKU, YMHOKEHHBIX
Ha OIHO U TO € YHCIIO0

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anuumMTe CUCTEMY JUHEHHBIX YPABHEHUN.

2. CocTaBbTe pacIIMPEHHYIO MaTPULLy.

3. BoimonHuTe 31eMeHTapHble MpeoOpa3oBaHUS CTPOK MATPHUIbl, MCKIIOYas MOCIEA0BATEIbHO
IepeMeHHbIE. B pesynbrare 10JKHA ITOIYYUThCS CTyIIEeHYaTas MaTpuLa.

4. Ilo ctyneH4aroil MaTpue COCTABbTE CUCTEMY.
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5. HOCHGI[OBaTeJIBHO HaﬁﬂHTe 3HA4YCHHUA BCCX HCU3BCCTHBIX.
6. 3amuIIuTE OTBET.

Xox padoThI:
PaccmoTpum npumep:
1) Pemnts cucremy ypaBHEHUN:

2%y — xq + 4x3 = 3;

{rl + 23y —3x3 =0y
3.1'1+.1':—.1'3 :5

CocTaBuM pacHIMpeHHYIO MATPHUILy U3 KO (HUIIMEHTOB MMPU HEU3BECTHBIX U CBOOOIHBIX YJICHOB:
1 2 =30

(4lB) = (2 -1 4 5)
5

i 1 -1
Brimonmanm OJIEMCHTAPHEBIC Hp606paBOBaHH$[ HaJl CTPOKaMU1 MaTpPUIIbI:

1 2 -=3|0 1 2 =30 1 2 =30
(2 -1 4 5) n (EI -3 10 ) o (EI 1 -2 —'l)w
3 —115 0 -5 815 0 -5 815

1 2 3|0
“” (EI 1 -2 —'J.)
0 0

0 -2
HOJ'Iy‘lGHHOﬁ MaTpune COOTBETCTBYCT CUCTCMaA ypaBHeHHfIZ

=

.rl+2.rg—3.r3 =|:|
x:—?.r; :—1:
—2.1'3:[]

Hauunas CHHU3Y BBCPX, HAXOAUM 3HAYCHUS HCU3BCCTHDBIX!

() + 22y — 323 =0 [(x+2x—323=0 (x+2-(-1)=0
X — 2x3 = -1 ;[ x; = —1 ; [ . =—1 :
A x3=10 x3 =10 x3 =10
"_r1=2

I::—l.

Lx3 =10

Ortsert: (2;-1;0).

X1 +x, —3x3+ 2x4 = 6,
Xy +X3+3x4= 16,

2) X, — 2Xx, — X, = —6,
2xq — 3%, + 2x3 =6

1 1 -326 1 1 -326 1 1 -326
60 1 1316} [ 0 1 1316 | [ 0 1 1 3 16 |_
1-20-1-6 0 3 -3 312 01-11 4

2 -3 2 06 0 -5 8—-4-6 0-5 8—-4-6
1 1 -326 1 1 -326 1 1 -3 26

0 1 1 3 16 0 1 1 3 16 0 1 1 3 16
0 02 2 12 0 0 1 16 0 01 16

0 0 13 11 74 0 0 13 11 74 00 0-2-4



X1 +x; —3x3+2x4, =6,
X, +x3 +3x4 = 16,

X3 +x4 = 6,
—2x, = —4

Haunnas CHHM3Y BBCPX, HAXOUM 3HAYCHUSA HCU3BCCTHLIX!

x, =8
X2 =6,
X3 =4
X, =2

Otser : (8;6;4;2).

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurepun onenkmn:

— «OTauuHO» -  yMeHHs c(OpMHpOBaHBI, BCE 3a/aHUs BBIMOJIHEHBI MPaBWIBHO, 0€3
apudmernyeckux ommoOOK, perieHre opopMIEHO aKKypaTHO, ¢ HEOOXOJUMBIMU 00OCHOBAHHUSMHU.
— «Xopomo» - HEKOTOpble yMEHHS CQOPMHUPOBAHBI HEAOCTATOYHO, BCE 3aTaHUsA

BBITTOJIHEHBI, HEKOTOPHIC BUJIBI 33JJaHUI BBHIMOJHEHBI ¢ omnOkaMu. bezommboyno BeimonHeHo 80-89 %
BceX 3alaHUH.

—  «YIOBJICTBOPHUTEILHO» - HEOOXOAMMBIC yMEHHS B OCHOBHOM C()HOpPMHUPOBAHHBI,
OOJIPIIMHCTBO ~ 3aJjaHUIl BBINIOJHEHO, HEKOTOPBIC W3 BBINOJHEHHBIX 3aaHUil COAEp)KaT OIIMOKH.
bezommbouno BemonHEHO 70-79 % BCcex 3amaHuii.

—  «HeynoBneTBopUTENbHOY» - TEOPETUUECKOE COAEPKAaHUE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHS He c(hOPMHUPOBAHBI, BHITIOJIHEHHBIE Y4eOHbBIE 3aJaHNs COAEPIKaT rpyosle ommnoOku. bezommbouno
BBINOJIHEHO MeHee 70% Bcex 3aiaHuil.

Tema 3 IIpon3BoaHas GyHKIMH U ee IPUMEHECHHE
IIpakTu4yeckoe 3ansaTue Ne 8

JudpdepeHunpoBanme caI0KHbIX GyHKUIMT
Henab: HayunThcs HaXOAUTH MPOU3BOIHBIE CIOKHBIX (PYHKIIHH.

Boinoainus padorty, Bel Oynere:

ymemb:

V1 aHanu3upoBaTh CIOXHBIE QYHKIIMU U CTPOUTH UX IpaduKy;

Y6 pemars MNpUKIAJHBIE 33Jaud C MCIOJB30BAaHUEM HJIEMEHTOB JU(EpeHIMaIbHOIO U
MHTErpaJbHOTO UCUUCIICHHI;

Y0 01.02 aHaAJTM3UPOBATh 3a]1a4y U/UJIH IPOOJIeMy U BBICATH €€ COCTaBHbIEC YacTH;

Vo0 01.03 ONPEAENIATh ATallbl PENIECHUS 3a]1a4H;

Y0 02.01 OTIpeNIeNATh 3aauul JUIsl MOMCKa HH(POPMALINK;

Y0 02.06 oQOopMIISITH ~ pe3yabTaThl TOWUCKA, NPUMEHATh CpEeACTBAa HH(DOPMALMOHHBIX

TEXHOJIOTUH JJIs1 peIICHUA HpO(beCCI/IOHaHBHLIX 3aJga4.

MarepuanbHoe ofecrniedeHue: WHAUBHAYAIbHbIE 3aJlaHUs, KOHCIEKTHI JIEKIWH, Tabnuia
MIPOU3BOTHBIX.

3aganme:
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Hatitu npou3BoaHbie QPyHKITHI

1. y=(5x%-2x)°

2. flx) = 3sin(2x —'43]
3. flx) = arcsindx + arccos”x
4
5

Flxdl =logs (7x*—5x*+ 1)
A
flxd=in |3roo8X

W l-cogx

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. Onpenenure Bua ¢GyHkuuu. Eciim QyHKIUS SIBISETCS CIIOXKHOW, TO BBEIUTE MPOMEKYTOUHBIN
apryMeHT.

2. Omnpenenute, KakuMU TpaBwiaMu auddepeHnnpoBaHmsi HY>)KHO BOCIOIB30BaThCs. [IpuMeHuTe

COOTBETCTBYIOIIEE MTPABUIIO.

Hcnonp3ys Tabnuily Mpou3BOAHBIX, HAWIUTE TPOU3BOIHBIC (DYHKITHIA.

4. PackpoiiTe CKOOKY ¥ MPUBEAUTE TTOIOOHBIE, €CITH 3TO YIPOCTHUT 3aMKCh (DYHKIIUU.

w

Xox pabdoThI:
Haiiti npon3BoaHbIe PYHKIIMIA:
1. glx) =(1—4xh®

DyHKIUS SABISETCS CIOKHOW CTENEHHOW. BBeneM MpOMexyTO4HBIH apryMeHT — u =1 —4x?. Jlus
nudbepeHIMPOBAHUS HY)KHO BOCIIONIB30BAThCS (GopMyoit (u") = nu"t- o

y = 1001 —4x8) - (1 — 4¢%) =10 (1 — 4x7)%(=8x) = —80x(1 — 4+%)°
2. flx) = sin%x »cos 2x

OyHKIUA MPEACTABISAET CO00M MPOU3BEACHHUE IBYX CIOXKHBIX TpUTOHOMETpuueckux GpyHkiuit. [loatomy
CHayJaja BOCIONIb3yeMCS TIpaBuiIoM auddepeHuupoBanus (U-V) = UV 4+ UV

' 1 .
f (x) = {sin;_r ~cos2x) = (sin ;x] cosix + sin ;x{cus?x]

o o 1 o
BBeneM nmpoMeKyTOUHBIN apryMeHT: 1Js IepBOM QYHKIMH u = - x, N7 BTOPOH PpyHKUIMHU u = 2x,

[py 1 depeHIMpOBaHNH UCTIONB3YEM ClIeayoIue GOpMyIbL: (sinu) = cosu - u, (cosu)' = — sinu.

L 1 1 ) ,
flx) = {sin;_r rcos2x)} = (sin ;.r] cos2x + sin ;x{cusEx]
1 1 1 ) ) o1 1 1
=ros—x-|—-x| - c052x+sfn—x-{_—sfn2x} . '[_2_::} = —ros5— X o052y — 25in — x - sindx,
2 2 2 2 2 2

P b

3.y=

loga (3+10x)

DYHKIUS MPEACTaBIsAET CO00M YacTHOE NBYX CIOXKHBIX (yHKiui. [loaToMy cHaudamga BOCTIONB3yeMCs

U U V-0
npaBuiioM auddepeHnnpoBaHus (1_:] =0
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(2455 Y  1og, (3 4 10x) — 255 . (log, (3 + 10x))
(log, (3 + 10x))°

y =

BBenem npoMexyTOUHBIA apryMeHT: Juid NepBOW (PYHKIUHM u =3x +5x°, I8 BTOPOM (YHKUIUHU
u =23+ 10x,

. ) 1
[Ipn nuddepenumpoBanru UCTIOIL3YEM CrIeayromue GopMyibl: (a) = a*ina « o', (log, u)' = — o'

uinag

e fo i an FE 1 i an
, "'{"" it ']-: |_-|+1 -,':I_"{"'_ f® |]"'= |_1+1 X7 2'“ A il | _1.1'+:.1":|']=g,L:+1...1':|—2'“ "T m|.1+1...1'|'
y = = =

'h3H1+1ulH |hg”1+1:Iui

110

]
gt et In2(3+10 1|].,_m|_1+1.,_1_':l—2'“_""' Tas e
34 1) In2

|]=g,|.1+1:.'l.'||i /
2
4, flx) = arcsin _x + arccasdx

@OyHKIMS TPEJCTaBIsCT CO00M CyMMY JBYX CIIOXKHBIX  OOpaTHBIX TPUTOHOMETPHYCCKHX (YHKIIHA.
[TosToMy cHauasa BOCIIONb3yeMCs MpaBuioM auddepenuupoBanus (U +V) = U +V,

Flx) = (nrcs:'n g.r) + (arccos3x)’

o o _3 o _
BeezieM pOMExKyTOUHBIH apryMeHT: [UIsl IepBOM PYHKIMHK u = _x, JUIs BTOPON QYHKLMH u = 5x.

(arceosu) = — .

[pu muddepeHIpoBaHUN UCTIONb3yeM cleaytomue Gopmymnbl: (arcsinu)’ = N e

Flx) = (nrcs:'n ;.r)l + {nrccnsﬁx]’:.;— E_r)l - .;— (5x)' = — =

£ A5 J1-(52)2 © oo lp_® Vi-IEx

\JII—I;_TII- .

5. f(x) = arccosV1 — e

OyHKIUS SBISETCS CIOKHOW OOpaTHOW TPUTOHOMETpPHYECKOW. BBemeM MpoMeEKyTOUHBIH _APTYMEHT
-
u =+1—e>. Jlna nudpepeHnrpoBanys HYKHO BOCIIONBb30BaThes popmynoi  (arccosu) =

&

Vl—u

f(x) = (arccosv1 - & }I =_ ﬁ (V1=).

[TpoMexyTOUHBII apryMeHT SIBIsIeTCS Tak)Ke CII0KHON GyHKIMel. BBeneM u s Hero HOBBIN
MPOMEXKYTOUHBIN apTyMEHT u =1 —e™*.

Jns nuddepeHnnpoBaHmst Hy>KHO BOCIIOJIb30BaThCs (hopMyIion

— _

fl'[:.r} = {nrccus V1i—g) = — T i ol '[".-"1 - gz"'} = ——— L = - :_1 = 'I:J. - ez"']' =
||,' —|1—2) =

y 1=148% 2v1l-s

_,l L ' 1} —
g¥ 11 gt Vl-gix

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kpurepum ouenku:
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- «OTnuaHO» -  yMeHHs c(OpMHpOBaHBI, BCE 3aJaHUs BBITIOJHEHBI MPAaBUILHO, 0€3
apu(pMeTHIECKUX OMHMOO0K, penieHne ohopMIEHO aKKypaTHO, C HEOOXOTUMBIMI 000CHOBAaHHSIMH.

- «Xopomio» - HEKOTOphle yMEHHS CPOPMUPOBAHBI HEJOCTAaTOYHO, BCE 3a7aHUs
BBITIOJTHEHBI, HEKOTOPBIC BHJIBI 3aJaHHI BBIMOJHEHBI ¢ ommnOkamu. bezommbouno BeimonaeHo 80-89 %
BCEX 3aIaHUI.

- «Y IOBIIETBOPUTEIHHO» - HEOOXOJUMBIC YMEHUS B OCHOBHOM C(hOpMHpPOBAHBI,
OOJBIIMHCTBO  33JJaHUI BBIIIOJIHEHO, HEKOTOPBIC M3 BBIMOJIHEHHBIX 3aJaHUl COAEpkKAT OIIUOKH.
Bezommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeymoBIeTBOPUTEIIBHOY - TEOPETUIECKOE COICPkKAHUE Kypca HE OCBOCHO, HEOOXOIMMBIE
yMeHus He c(hOpMUPOBaHBI, BHIIIOJHEHHbIE YUeOHbIC 3a/1aHUs COAEPKaT IpyOble ommOku. be3zommnbouno
BeImoTHEHO MeHee 70% BceX 3amaHui.

Tema 3 IIpousBoaHast yHKUMH U ee NIPUMEHEHH e
IIpakTuyeckoe 3anaTHe Ne 9

HccnenoBanue GpyHKIME HA MOHOTOHHOCTD, IKCTPEMYMBbI, BHIMMYKJIOCThb - BOTHYTOCTb,
neperuo.

Heﬂb paﬁDTbI: Hay‘lI/ITBCH MPUMCHATH IPOU3BOAHYIO JIA UCCIICAOBAHUA (I)YHKI_II/II/I

Brinosinus padorty, Bl Oynere:

ymembp:

V1 aHanu3upoBaTh CI0XKHbBIE (PYHKIUHU U CTPOUTH UX Tpa(UKH;

Y6 pemars NpHUKIATHBIE 330a4d C HCIOJB30BAaHUEM DIIEMEHTOB TU(PPEPEeHINATBLHOTO U
UHTETPaJIbHOI0 UCUUCICHUI;

Y0 01.02 aHAJTM3UPOBATH 3a]1a4y /WU MPOOJIEMY M BBICIATH €€ COCTaBHBIC YacTH;

Vo0 01.03 OIPEICIISITh 3TAlbl PENICHUS 3a]1a4H;

Y0 02.01 OTIpeNeNATh 3a7auul JUIsl MOMCKA HH(POPMAIINH;

VY0 02.06 oopMIATH pe3ynbTaThl IOMCKA, MPUMEHSTh CpeacTBAa HH(POPMAIMOHHBIX

TEXHOJIOTHH JIs pelieH s mpodecCuOHaIbHBIX 3a/1a4.

MarepuanbHoe obOecniedenue: VuauBuayanbHbIe 3a/1aHus], TaOIUIA TTPOU3BOJIHBIX, KOHCTIEKTHI
TeKUUH, y4eOHUKH.
3ananue:

1. Uccnenyiite GyHKINIO HA MOHOTOHHOCTB!
flx) =x5—x3-2x
2. Haiimute skctpemymsl pynkmuu: f(x) = x* — 4x3
3. Uccrenyiite GyHKIMIO Ha MOHOTOHHOCTH 1 dKcTpeMyMbl: f(x) = 3x° — 25x3 + 60x
4. Haiigute mpOMeXYTKH BBITYKIOCTH (PYHKIIUU:
f(x) = x*—10x3 + 36x% + 100
5. [asneHue paboyei XKUAKOCTU TuApaBAMYEcKoro o60pyAoBaHMA B 3aBUCMMOCTM OT BpeMeHM
MEHAETCA MO 3aKOHY:
P(t) =t -2t + 1.
MocTpoiiTe rpadmK WM3MeHeHUA [aBneHMA. B KaKOM MOMEHT BpeMeHM pnAasfieHne 6bino

MMHUMANbHbIM? B KakoM NPOMEKYTOK BpeMeHU aBsieHne BO3paCTal'IO?

KpaTkue Teoperuyeckue cBeieHUA:
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Anzopumm Hax0HcOCHUA IKCMPEMYMOE PYHKUUU U UHMEPEAIOE ee MOHOMOHHOCHU C
HOMOUWBIO NEPBOIL NPOU3BOOHOIL

1. Haittu oGacts onpenenenust GyHKIIMA W MHTEPBAIIbI, HA KOTOPBIX (DYHKIIHMS HEMPEPHIBHA.
2. Haittu npousBoauyto ¢pyukmuu f'(X).

3. Haiitu xputnueckue Touku QyHkimuYy =f(X), T.e. TOYKHM, NpHHALISKAIIUEC OOJIACTH
orpezenacHus: pyHKIMHU, B KOTOPBIX pou3BoaHas f'(X) oOparaercs B HyJb HIIM HE CYLIECTBYET.

4. UccnenoBath xapaktep u3MeHenus: pyHkimu f (X) u 3nak npousBoanoi f '(X) B mpomexyTkax, Ha
KOTOpPbIC HalJICHHbIC KPUTUYCCKHE TOYKH JIENIAT 00s1acTh onpeaencuus Gpyakiuu Y = f (X).

5. OTHOCHUTEIBLHO Ka)I(,I[OfI KpHTquCKOﬁ TOYKH OIIPEACTIUTD, ABIACTCA JIM OHA TOYKOM MaKCuMymMma,
MHUHUMYMa UJIN HE SABJIACTCA TOYKOM OKCTpEMyMa.

ITomHM: KpuTHYecKass TOUYKa Xg €CTh TOYKA MHUHHUMYMA, €CJIM OHA OTAENIAET NPOMEXYTOK, B
kotopoM f '(X)<0, ot mpomeskyTka, B kotopom f'(X)>0, u Touka MakcuMymMma - B IPOTUBHOM ciy4ae. Eciu
KE B COCEAHMX MPOMEXKYTKAX, Pa3/I€ICHHbIX KPUTUYECKON TOUKOMU Xg, 3HAK IIPOU3BOJHONW HE MEHSETCH,
TO B TOUYKE Xo (QYHKIHS IKCTPEMyMa HE UMEeT.

6. Beruucianth 3HaueHus QyHKIIMU B TOUKaX SKCTpEMyMa.
7. 3anucath pe3yabTaT Uucciael0BaHus GYHKIIMH: POMEKYTKH MOHOTOHHOCTU U IKCTPEMYMBI.
Anzopumm HaxoxncOeHUusn bINYKI0CMeEN GYHKYUU U MOoYeK nepezuda:

1. Haxoaum BTOpYIO NPOU3BOAHYIO.

HaxoauM TOYKH, B KOTOPBIX f (x) = 0 WIIM HE CYLIECTBYET.

3. Hccrnenyem 3HaK BTOpOM NMPOHM3BOTHOM CIIEBA M CIIpaBa OT HAWJCHHBIX TOYEK M JIEJIAM BBIBOJ 00
WHTEpBAJIaX BBITYKJIOCTH M O HATMYMH TOYCK Iepernoa.

4. Haxoaum 3HaueHue PYHKIMH B TOUYKaX Meperuoa.

N

IMopsiiok BbINOJIHEHHSI PA6OTHI:
1) 3anumute GYHKIHIO.
2) Ompenenure, KAKMM aJrOPUTMOM HYXKHO BOCIIOJIB30BAThCS /TSI BBITIOIHCHUS 33/1aHHUSI.
3) IlpuMeHHTE COOTBETCTBYIOIIUIT aITOPHUTM.
4) 3amuimre OTBET.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.
Kpurepuu onenkmn:

—  «OtnnyHo» -  yMeHHs Cc(hOpPMHPOBAHBI, BCE 3aJlaHMs BBIMOJHEHbl INPaBWIbHO, 0€3
apu(pMeTHYeCKUX OIHMOO0K, penieHne ohopMIEHO aKKypaTHO, C HEOOXOJUMBIMU 00OCHOBAaHHSIMH.
—  «Xopomwo» - HEKOTOpble yMEHHS CQOPMHUpPOBAaHbl HENOCTATOYHO, BCE 3aJlaHus

BBITTOJIHEHBI, HEKOTOPHIC BUJBI 33JJaHUI BBHITIOIHEHBI ¢ omuOkaMu. bezommbo4yno BeimomHeHo 80-89 %
BCEX 3aJIaHUM.

— «Y IOBIIETBOPUTEIBHO» - HEOOXOJUMBIE YMEHHUS B OCHOBHOM C(OpMHpPOBAHBI,
OOJIBIIMHCTBO  3aJlaHUIl BBIIIOJIHEHO, HEKOTOpbIE M3 BBIMOJIHEHHBIX 3aJaHUil coaepkKaT OIINOKH.
be3ommbouno BeimonHeHo 70-79 % Bcex 3agaHuil.

— «HeynoBneTBOpUTEIBHO» - TEOPETUUYECKOE COIEPKAHKME Kypca HE OCBOEHO, HEOOXOANMbIE
yMEHHs He CPOPMHUPOBAHBI, BHIIIOJIHEHHBIE yUeOHbIE 3a/1aHusl CO/IepKaT rpyoObie omnoku. be3zommbouno
BbINIOJIHEHO MeHee 70% Bcex 3aiaHuil.
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Tema 3 IIpon3BoaHas GyHKIMM U ee IPUMEHEHHE
IMpakTnyeckoe 3ansiTue Ne 10

Pemenne npukIagHbIX 32124 C MIOMOIIbIO IPOU3BOAHOM

Henab: HayuuTbes pemars nOpUKIagHble 3aJadydl ¢ [OpUMEHeHHeM aud@epeHnanbHoro
HCUYUCIICHUSL.

Beinosinus patdory, Bel Oyaere:

ymembs:

V1 aHanu3upoBaTh CIOXKHBIE (PYHKIIUH U CTPOUTH UX TPa(UKH;

V6 pemars NOpuUKIagHbe 337a4d C HCHOJB30BAaHMEM DIEMEHTOB JIU(PPEPeHIHATBHOTO |
MHTETPAIBHOT0 HCUHCIICHHIA;

Yo 01.02 aHAJIM3UPOBATH 33/1a4y /WM MPOOJIEMY M BBIJICTATh €€ COCTaBHBIC YaCTH;

Y0 01.03 OIpPEAEIIATh ATAIbI PELICHUS 3a/1a4H;

Vo0 02.01 OTIPENIETIATh 3a/1a4u JJIs MOMCKa HHPOPMAIIHH,

Y0 02.06 oopMIATH pe3yNbTaThl IMOWCKA, NPUMEHSTH CpeAcTBa HMH(OPMAIIMOHHBIX

TEXHOJIOTHI JJIA pCIICHUSA HpO(i)eCCI/IOHaJ'ILHLIX 3aaa4.

MarepuanbHoe obecrneyeHue:
PazgaTounsrit maTepuan (KapTOUKH C 3aJaHUSIMU ), TAOJTUIIBI TIPOU3BOIHBIX.

3ananne:
LY
1. Touka mBukeTcs 110 3aKkony () = 2" — 3t Yemy paBHa ckopocTh B MOMeHT Bpemenu § = 1?
2. YpaBHeHME IBMXKCHHMS MATEPHAIbHON TOYKM BHOJAbL ocH umeerT Bup () = —0. 5+t +2 (m).

Haiitu yckopenue a(t) Toukn B MomeHT Bpemenn L = 2 c.

3. 3akOH HM3MEHEHHUsI Temmeparypsl T Tena B 3aBUCUMOCTH OT BpeMEHM t 3alaH ypaBHEHUEM
T = 0,2t%. C KaKo¥ CKOPOCTBIO HarpeBaeTCs TEIO B MOMEHT BpeMenu 10 ¢?

4. MaxoBUK, 3aJIep)KUBaeMbIi TOPMO30M, 3a fC TOBOpauMBaeTCs Ha Yroil ¢ = 5t — 0,4t% (pan).
Onpenenuts YrioByK CKOPOCTh w MaXOBHKAa B MOMEHT BpeMeHU t = 2 C U HaliTU MOMEHT OCTaHOBKHU
BpAILLICHUS.

5. OHpeI[eJ'II/ITL CUJIy HAaBJICHUS BOAbI Ha CTCHKY IJINO34d, JJIMHA KOTOPOI'O 20 M, a BBICOTa 5™
(C‘II/ITa}I IIH03 TOBCPXY 3aIlTOJIHCHHBIM BO,HOfI).

6. B Bomy omymeHa mnpsMOyroibHas IUIACTHHKA, pPAcCIONIOKEHHAas BepTHKaibHO. Ee
TOpPU30HTANIbHAs CTOPOHA paBHA | M, BepTUKalbHast 2 M. BepxHsist cropoHa HaxoauTces Ha riayousne 0,5 M.
OnpenenuTts CUly 1aBJIECHUS BOABI HA IJIACTHHKY.

Kpartkne Teoperuyeckne cBeleHUsA:
Ilymo, npoiioennuviii menom

Iycts 3aman myts $ = () nBmxenns matepuansHoif Toukn. CKOpPOCTh JaHHOH MaTepuanbHO
29 — ."
TOYKH B MOMEHT BPEMEHH  eCTh MPOM3BOHAS OT MyTH & o Bpemenn ¢ V(1) = s'(1),

Bropas mpousBomHass — CKOPOCTh W3MEHEHHUs TIEPBOM MPOU3BOAHOMU, T.C. YCKOpeHue N3MEHECHHUS
HUCXOMHON QYHKIMH: a = s"(t) = v'(t).

Ecnu TBepmoe Tenmo Bparmaercs BOKPYT OCH, TO yroil OBOPOTa ¢ €cTh (DYHKIMS OT BpeMeHH L.
N o . A
VrioBas CKOpOCTh BPAIlleHUs B JAHHBIA MOMEHT t YMCIIEHHO paBHA IIPOM3BOIHON w = limy,_,o ~—2

A_t.
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Onpedeﬂeuue CUJIbL OABNICHUA HCUOKOCHU HA 6EPMUKAIDHO PACNROJIONHCEHHYIO RIIACMUHK) .

W3 ¢usuku u3BecTHO, yTo cuiia P naBiaeHHs] KUAKOCTH HAa TOPU3OHTAIBHO PACIOJIOKEHHYIO

P =9,81yhS (4)

WIOIMAAKY S, IITyOMHA TOTPYKEHHsI KOTOpOi paBHa h, onpenensercs mo Gopmyiie ,rae ! —

IINIOTHOCTD KHUJIKOCTH.

Jlnis BBIYMCICHHUS CHIIBI JABJICHHS JKUAKOCTH HA BEPTHKAIBHO PACIOJNOKEHHYIO IUIACTUHKY
NPOM3BOJILHOW (DOPMBI, €CIIM ee BEepXHUIl Kpall MOrpyKeH Ha MIyOUMHY @, a HIDKHHI — Ha TiyOuHy D,
BBIBEZICHA cieyromas popmyra:

P =9,81y f: xy dx, Tie Xy — IWIomais moIoCkL.

Ecnu BepxHUH Kpall IUIAaCTHHKU COBIAJAET C IOBEPXHOCTHIO JKHIKOCTH, TO a = 0 u ¢dopmyiia
b
MIPUMET BU/T P =981y fo xy dx.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. [IpounTath 3a1a4y U ONMPEACTUTH CIIOCO0 €€ PEIICHHUS.

2. [Tpumenuts popmyny auddepeHnnanbHOTO UCYUCICHUS IS PEIICHUS 3a/1a9H.
3. 3anucaTh OTBET.

Xoa paGoTsI:
. s(t) =t —22 + 4
1. 3apmanwme. Temo nABWKETCS TNPSAMOJMHEHHO MO 3aKOHY 3 (m). OmnpenenuTsb

CKOPOCTB €r0 JIBUKEHUS B MOMEHT ¢ = 1} c.
Pemenue. ickomast CKOpOCTb - 3TO NMPOU3BOAHASA OT IIYTH, TO €CTh

2. ' 2.0 _
v(t) = s'(t) = (qe-‘ — 2% +-1a) = (qe-‘) —(207) +(4t) =

2

-2 2441 =217 — At + 4

e

-

2 . 5
= ;{a-’)’ —2(t7) +4(t) =

B 3aaHHbBIi MOMEHT BpEMEHU

0(10) = 2-10° —4- 10 + 4 = 200 — 40 + 4 = 164 (),

Ortaer. v(10) =164 (y/c),

2. 3ak0oH W3MEHEHHsS TemmepaTrypsl T Tela B 3aBUCUMOCTH OT BpeMeHH { 3a7aH ypaBHEHHEM
T = 0,2t%. C KaKol CKOPOCTBIO HarpeBaeTcsi TeJI0 B MOMEHT BpeMeHu 10 ¢?

CkopocTbh HarpeBaHus Tella €CTh MPOU3BOIHAsA TemnepaTypsl T 1o BpemeHu t: — = (0,2t2)' = 0,4t.

ar
dat

Ckopoctb HarpeBanus Tena npu t =10 C:

(%)mo =0,4-10 = 4 (rpan/c).

3. MaxoBHK 3a BpeMsl IOBOpPauMBAETCs Ha Yroi ¢ = 8t — 0,5¢%. OnpenenauTs yriioByK CKOPOCTh w B
KOHIE 3-i ceKyHpl. HaliTH MOMEHT, Korja MpeKpaTUTCs BpallleHUE.

Nmeem ¢’ =8—t. Tak kKak w = (8 —t) pan/C, To mpu t = 3 monyuuM o =5 (pan/C). Bpamenue
MPEKPATUTCS B MOMEHT, KOTJla w =8 —t = 0, T.e. ipu t = 8 C.
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4. Onpenenurs Cuily JaBieHHs BOJIbI Ha CTEHKY IIII03a, AIHHA KOTOporo 20 M, a BEICOTa 5 M (CUMTas ILII03

JOBEPXY 3aMOJTHEHHBIM BOJION).

3nechy =f(x) =20,a=0,b =5m, ¥ = 1000 gp/r°,

Haxomum
3 -
P= 981{]] 20x dx = 9810 = Zﬂxé g = 9810 = 10 * 25 = 2,45 = 10% (H).
o
o. B Bomy omymeHa npsAMOyrojbHas IUIACTMHKA, PACHOJIOKEHHash BEPTUKAIbHO. Ee

TOpPU30HTaJIbHASL CTOPOHA paBHA 1 M, BepTuKaibHas 2 M. BepxHsisi ctopona HaxoauTcs Ha riayoune 0,5 m.
Onpenenuts CUTy IaBJIE€HUS BOJABI HA IJIACTHHKY.

Pemenue:

Bmecry=1,a=0,5,b=2+05=25(m), ¥ =1000 Ko/ CireroBaTenbHO,

B 5

x2 25 2,5% — 0,57
P =9810 [.r}‘ dx = 9310 j.r dx = 9310 S los = 9310 — = 29430 (H).
] 20

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.
Kputepun onenkmn:

«OT1inuyHO» - yMeHHus c(hOpMUPOBaHBI, BCE 3a/laHUs BBIIIOJHEHBl NPaBWIbHO, 0€3
apudmeTnueckux ommoOOK, pernreHne opopMIICHO aKKypaTHO, C HEOOXOIUMBIMU 000CHOBAHHSIMH.

«Xopomio» - HEKOTOphle yMEHHUs C(HOpPMHUPOBAHBI HEIOCTATOYHO, BCE 33/JaHUSI BBIIIOJHEHBI,
HEKOTOpbIe BUJbBI 33JaHU BBITIOJIHEHBI ¢ ommOkaMu. bezommbo4yno BeimonneHo 80-89 % Bcex
3alaHuM.

«Y IOBIETBOPUTETILHO» - HEOOXOJUMbIE YMEHHS B OCHOBHOM C(OPMHUPOBAHBI, OOIBIIMHCTBO
3aJlaHui BBINMOJIHEHO, HEKOTOPhIE U3 BBIMOJHEHHBIX 3aJaHuil cogepxar ommOku. be3ommboyno
BeinosiHeHo 70-79 % Bcex 3amaHui.

((Hey,Z[OBJ'IeTBOpI/ITeJIBHO» - TEOPCTHYCCKOC COACpKAaHHUEC KypCa HE OCBOCHO, HeO6XO,ZLI/IMLIe

yMEeHHUST He C(OpPMHUPOBAHBI, BBHIMOJTHEHHBIE YUeOHBIE 3aJaHHs COJepX,aT TpyOble OIMIMOKH.
Be3omubo04yHO BhITONHEHO MeHee 70% Bcex 3agaHuil.

Tema 4 UHTErpaj u ero NpujIoKeHust
IIpakTuyeckoe 3ansaTue Ne 11

Borunciaenune HeOonmpeaeJeHHbIX HHTErpajaoB

Heas padorbi: HayuuTbcst uHTErpUpOBaTh (PYHKIMM, MCIONB3YS pa3jIMyHble METOJbI

WHTETPUPOBAHUSI.

Boinoainus padorty, Bel Oynere:
ymembp:
V1 aHanu3upoBaTh CIOXKHBIE GYHKIIMU U CTPOUTH UX IpaduKy;
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Y6 pemars MNpHUKIAIHBIE 33a0a4d C KCIOJB30BAaHHEM D3JIEMEHTOB UG PEPEHINAIbHOTO U

HUHTCETrpajIbHOI'O I/IC‘II/ICJ'ICHI/II\/'I;

Y0 01.02 aHATM3UPOBATh 3a]1a4y U/UJIH POOJIEeMY U BBLICIATH €€ COCTaBHbIC YacTH;

Vo0 01.03 ONPEAENIATh ATalbl PENICHUS 3a/1a4H;

Y0 02.01 OTIPEACIIATH 33J]a4u IS TOVCKA HHPOPMAIIHH;

Vo0 02.06 0hOpMIIATh  pe3yibTaThl IOMCKA, TMPUMEHATh CpeACTBA HWH(OPMAIMOHHBIX

TEXHOJIOTHH JUIsl pelieHus MpodecCnoHaNbHBIX 3a/1a4.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHus, TaOIMIIa HHTETPAIOB, KOHCIICKTHI JICKIIUH, YUCOHUKH.

3aganue:

Haiigure HEONIPEACJICHHbIC HHTEI'PaJIbI:

1) [(8x* — 6x* + 2x — 3)dx

2) Jr3.1-?+2.1-i-3.1-+r dx
x=

3) _]"cns'[:'ll:lx — 5} ax

4) [ 3% ydx

5) J- Sdx

6) [

15416x°

24
xrax

-
(1-2x

1; .:-__]_..;'_-. r—1
7) pE,

8) J(x* +5x +7) - Inxdax;

9) [ e cos3xdx:

10) J(a* + 4x + 3)e* dx,

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

3anucarth 3aJaHu€ M ONpENelIuTbh, KAaKUM M3 METOJOB HHTETPUPOBAHUS HEOOXOAMMO
BOCITIOJIB30BaThCA.

Ecan wmHTErpasi MOXKHO HaWTH METOJOM HENOCPEACTBEHHOTO HWHTETPUPOBAHUSA, TO, HCIOJIb3YS
CBOWCTBA MHTETPAJIOB, IPUBEIUTE UHTErpall K TaOIMuHbIM opmynam. [Iponnrerpupyiire.

Ecnun uHTErpan MoXHO HaWTH METOAOM IOACTaHOBKH, TO BBEAUTE HOBYIO IIEPEMEHHYIO, HAUUTE €€
middepennman. [Tociae BBeeHHS HOBOM MEPEMEHHOM 3aJaHHbBIM MHTErpaj NMPUBOJUTCS K HOBOMY
UHTErpany, KOTOpBIM siBhsieTcss TaOnuuyHbiM. Haiinurte — momyuyeHHBId wuHTerpan. B ciydae
HEOIIPEIEIIEHHOIO0 UHTErpajla BEPHUTECH K CTApOil IIEPEMEHHOM.

Ecim wmHTErpanm Henp3s HaWTH BBIIIIEYKAa3aHHBIMH CIOCOOAMH, TO TpUMEHUTE GopMyIy
MHTETPUPOBAHMS 110 dacTaM | UdV = UV — [VdU.  DToT MeTom 3aKIiouaeTrcsi B TOM, 4TO

IMOABIHTETPAJIBHOC BBIPAXKCHHUEC NPCACTABIIACTCA KaKHUM-JIH0O O6p330M B BUJC NPOU3BEACHHUA ABYX
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comnoxkuteneir U wm dV. 3Barem, nocie nHaxoxaenus dU wu V,  wucnomes3yite Qopmyny
MHTETPUPOBAHUS 110 YACTSM.
-Uurerpans: Buna | P(x)edx, [ P(x)sinkxdx, [ P(x)coskxdx, rae P(X)- MHOrouneH, k- uncio.

VY no6Ho nonoxkutk U = P(x),a BCe OCTaIbHBIC MHOXXHTEIU MPHUHATH 32 dV.
-UuTerpansl Buaa [ P(x)aresinxdx. [ P(x)arccosxdx, [P(x)inxdx. [P(x)arctgxdx

_,rP{:.r} arcctgxdx,
V10610 100kuTh P x}dx = dV, a 0OCTaIbHBIC MHOXKHTEIHU MPUHSTH 32 U.

- UnTerpansl Buga [ e sinbxdx, [ € cosbxdx, rae a u b uncna. 3a U MokHO NpuHATH QyHKIMIO U = &%

Xon padorei: HaiiTu nHTErpans:

6x*—5x%+3x+4
o fesdie

x2

YtoObl HAWTH OTOT HUHTErpajl, HYXHO CHadajla IIPHUBECTU IOABIHTCIPAIBHOC BBIPAXCHUE K
Ta6J'II/I‘lHOMy BUOY. I[J'Iﬂ OTOI'O IPUMCHACM IMOYJICHHOC JACJICHHUC!:

jﬁﬁ—sx -I—3.r+4-

6.1'4 3xr 4

3 :+ 7 dx
x° x
j(ﬁx:—S-l- +=}x-9)n‘
jx:dx—Sj

n’.r 6x° 45! . 4
— ridy = —Sx +3lnjx| +—+C =2 —5x 4+ 3n|x| - -4 C
x 3 -1 x

+3

f 15x2dx

2) (1-x3)*

9TOT HHTErpajl MOKHO HalTH ¢ MOMOIIBIO METOJIa MOACTAaHOBKHU. BBeaem HOBYIO IICPEMCHHYIO.

_'J. —x* =t
j t5dx |40 )= de LA j t4dt = -5 - fC=— ¢ > L ic
——==| —3ddx=dt |= | —z=- = - =—=+C= —3
-y | ar | 4 -3¢ -3 3t 3(1 - )
rdx = —?

3) [ - 4x)inx - dx

DTOT WHTErpal MOKHO HAWTH C TIOMOIIBIO METO/a MHTETPUPOBAHUS IO YACTSIM, OH OTHOCHUTCS KO
BTOPOMY BUJY, IOATOMY U = Inx, dV = (x? — 4x)dx.
4

1 . "
dll = —dx, V:J‘{I!—‘}I]n’x=——2x'
x 4

HCHOJ’ILBYH (I)OpMy.Hy HHTCTPpHUPOBAHUS 11O YACTAM, ITOJTyHacM
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. %t ., P Sl
(o —dx)inx - dr = Inx | —— 2% | — — —2x* |—dx =
4 4 x
x4 x? x4 x?
Inx (?—Ex:]—j(T—Ex] dx =EM(I—2x:)—E+x: +C

4) [(x? — 2x)cosdxdx

9TO0T HHTCIrpaJl MOXHO HaWTHU C IMOMOIIIbKO METOJAAa MHTCTPHUPOBAHUA IO HYaCTAM, OH OTHOCHTCA K
MEPBOMY BUY, IOATOMY U = x* —2x, dV = costxdx.

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

. . 1 1 )
j{x‘ — 2x)cos4x dx = (x* — 2x) :}s:‘n*l-x — j 2 sindx (2% — 2)dx =
. 1 1 ) 1. . 1 )
(xf — 2x) 2 sindx o sindx(2x — 2)dx = 2 (xt — 2x)sindx — 3 sindy (x — 1)dx =
Yr00bl HAliTH OCTABIIMICS HHTErPAJI, CHOBA PUMEHsEM (POPMYITy MHTETPUPOBAHUS 110 YACTSIM.

U=x—-—1, dV = sindxdx.

1
dU = dx, V= J‘ sindxdx = — ‘—l_cusi-x
1 . 1 1 1
= - = -2 i —— — —— — _— =
4{1: 2x) sindx 2{{.1’ L]( ‘l_cus{-_r] J‘ ‘l_cus‘l-.rd.r
> (2 2x)sind S 1}( - 4) 'LJ‘ 4xdx =
4_.1'—_.1'5.11.1:—2{_:— —5 cosdx +=L cosdxdx =
1 1 1
= E{x' — 2x)sindx + g{{x — 1){cos4x) —EJ‘cus‘l-_rd_r =

1., 1 . i 1
2 (x* — _.r}s ndxr + 8 {{_.r - L]{_cusi-.r] - 2 sindx + C

®opMma npeaocTaBjeHUs pe3yJbTaTa: BbINOJIHEHHas paboTa

Kputepuu onenkmn:

— «OTau4HO» -  yMeHHs c(OpMHpOBaHBI, BCE 3a/JaHUs BBHIMOJIHEHBI TMPaBUIBHO, 0e3
apupMeTHYECKUX OMMOO0K, pelieHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSMH.
— «Xopomio» - HEKOTOphle YyMeHHS C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE 3aJaHMUS

BBHITIOJTHEHBI, HEKOTOPBIC BHUJIBI 33JJaHHI BBIMOJHEHBI ¢ omnOkamu. bezommbouno BeimonaeHo 80-89 %
BCEX 3aIaHUM.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJUMBIE YMEHUS B OCHOBHOM C(hOpMHpPOBAHBI,
OOJBIIMHCTBO  3aJaHUI BBIMIOJIHEHO, HEKOTOPbIE M3 BBIMOJTHEHHBIX 3aJlaHUN CoJepKaT OIIMOKH.
Bbe3zomm6ouno BemonHeHo 70-79 % Bcex 3agaHuii.

- «HeynoBneTBOPUTENBHO» - TEOPETUIECKOE COACPKAHKE Kypca HE OCBOGHO, HEOOXOUMbIE
yMeHHUs He c(pOpMHUPOBaHBI, BHITIOTHEHHBIE yUeOHBIE 3aJaHus CoJiepKaT Irpyosie ommobku. be3ommnbouHo
BbITOIHEHO MeHee 70% Bcex 3aIaHuid.
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Tema 4 UHTErpaj u ero NpuIOKeHUs
IpakTnyeckoe 3ansiTue Ne 12

Borunciaenne OMpeacJJCHHbIX MHTErpajioB

Henp padorsi: HayuynTbCst HAXOAUTH ONPENEICHHBIE UHTETPAJIbI, UCIIONb3Yys Pa3IU4HbIE METOJBI
MHTETPUPOBAHUS.

Beinosinus patdory, Bel Oyaere:

ymembs:

V1 aHanu3upoBaTh CIOXKHBIE (PYHKIIUH U CTPOUTH UX TPa(UKH;

V6 pemars mNOpuKIagHble 337a4d C HCIHOJIB30BaHHWEM »HJIEMEHTOB JuddepeHmansHoro u
MHTETPAJIBHOT0 HCYUCIICHHIA;

Yo 01.02 aHAJIM3UPOBATH 33/1a4y /WM MPOOJIEMY M BBIJICTATh €€ COCTaBHBIC YaCTH;

Y0 01.03 OINPEEIIATh ATAlbl PELICHUS 334a4H;

Vo0 02.01 OTIPENIETIATh 3a/1a4u JJIs MOMCKa HHPOPMAIIHH,

Y0 02.06 oopMIATH pe3yNbTaThl IOMCKA, IMPUMEHATH CpeIcTBa HH(POPMAIMOHHBIX

TEXHOJIOTHI JJIA pCHICHUA HpO(bGCCI/IOHaJ'ILHLIX 3aaay.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHI)HBIe 3aJaHusd, Ta6JII/IIIa HHTCIrpajioB, KOHCIICKTLL J'ICKIII/II\/JI, yqe6HI/IKI/I

3ananmue:
Breruucnure onpeaeeHHbIe HHTETPaIbI:
1. fj:{:‘}xE + 32 4 2x + 1)dx

47— 1
,I"l ('-.-".r + —,_) dix
W

=

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1. 3amwucare 3amaHue U ONPEACIUTh, KaKUM W3 METOJOB HMHTETPUPOBAHUS HEOOXOIUMO

BOCIIOJIb30BaThCSl.
2. Ecmm wHTETpanm MOXXHO HAWTH METOJIOM HEMOCPEACTBEHHOTO HHTETPHUPOBAHHUS, TO, HCIIONIB3YS
CBOWCTBAa MHTErpalioB, IMPUBECTH MHTErpal K Tabmu4HbIM Qopmynam. IIpouHTErpupoBarts.
BrruucnuTs 3HaueHue onpeieeHHOro nHTerpaina no gopmyne Hetotona-JleitOuuia.
3. Ecnu mHTErpajl MOKHO HAalTH METOJOM ITOJCTAHOBKH, TO BBECTH HOBYIO IIEPEMEHHYIO, HAUTH €€

muddepennnan. [locie BBeneHUs HOBOM MEepeMEHHOW 3a/llaHHBIM WHTErpaJl MPUBOJUTCS K HOBOMY
MHTETpay, KOTOPbI sBisgercs TabauuHbiM. Ecniu uHTErpasi onpeneneHHbli, TO He0OXOAUMO BBIYUCIUTD
HOBBIE MpeJeibl UHTErpupoBaHus. HaliTu mony4eHHbIN UHTETpal.

Xox pa0doThI:

1) f_gl(4 x3 —3x? + 2x + 5)dx
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_,r_Jl{:‘l-_rE — 3’ 4 2x £ 5)dx = 4f:1x3dx—EJrjlx:dx+2fjlxdx+ Ef_Jl dr=x* —xt 420 4523, =
2) 3* 3943 5.3 (14+41+1-5)=81-27+9+15+2=280

J- 4  hdx

4 4+25x°

9ToT HHTCTPAJI MOXHO HAHTH C IIOMOIIBIO METOoJa IMMOACTaAaHOBKH. BBC,Z[CM HOBYIO IICPEMCHHYIO.

%.r =t
2
J-:-l Sdr EJ-:-I ix EJ-:-I- ix de =" dt _
e 1+[:—j.1-}i B dx = éﬂ’f -
] %y =0 ty =0
Lyg = 0.4 t7 = 11

B zpldr L 11 1 _ L E_E
=2 h 7= erctgtls = :{nrctgl. arctgl) = S
= sinrdx
3) J""A__
Lol 1
DTOT UHTETpPaj MOKHO HANTH C TOMOIIBI0 METO/Ia MOJICTAHOBKH. BBeeM HOBYIO IEpEeMEHHYIO.
r cosx =t 7
s deosx = dt -
3 —sinxdx = dt e ;
sinxdx X —dt . 1 .. 1 1
= sinvdxy = —dt = — =__|I:=_|I:=—__=2_U'5=1'5
b 3 r4
cos”x %y =0ty = cos0 = 1 / t -2 2t 2-025 2
T T 1
xg=— itz =ecos—=—
=3 ¢ 3 2
dopma npeacTaBieHus pe3yJbTaTa: BHIIIOJIHEHHAs paboTa
Kputepun onenkmn:
— «OTIUYHOY» - YMCHHUA C(l)OpMI/IpOBaHI)I, BCC€ 3aJlaHuA BBIIIOJIHCHBI IIPABUJIBHO, 663
apu(pMeTHYeCKUX OIMOO0K, penieHne ohopMIEHO aKKypaTHO, C HEOOXOJUMBIMH 000CHOBAaHHSIMH.
- «Xopomio» - HEKOTOphle yMEHHUS CPOPMUPOBAHBI HEJOCTATOYHO, BCE 3aJaHUs

BBITTOJIHEHBI, HEKOTOPHIE BU/IBI 33JJaHUI BBITIOJHEHBI ¢ omuOKkamu. bezommboyno BeimonHeHo 80-89 %
BCEX 3aJIaHUM.

—  «YOBJIETBOPUTENHFHO» - HEOOXOJUMBIE YMEHUS B OCHOBHOM C(OpPMHPOBAHEI,
OOJNIBIIMHCTBO ~ 33/1aHUIl BBIMOJIHEHO, HEKOTOPbIE W3 BBIMOJHEHHBIX 33JaHUN COAEp)KAT OIIMOKH.
bezommb6ouno BeinoaHeHo 70-79 % Bcex 3a1aHuil.

—  «HeynoBneTBOpHUTENIbHO» - TEOPETUUECKOE COJIEPKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHus He c(hOpMUPOBaHbI, BHIIIOJHEHHbIE YUeOHbIE 3a/1aHUs COAepKaT Ipyoble omMOku. be3zomunbouno
BbINIOJTHEHO MeHee 70% Bcex 3a/1aHui.

Tema 4 HHTerpaj u ero npujioKeHHus
IIpakTuyeckoe 3ansaTue Ne 13

IIpumeHeHne onpene/ieHHOT0 HHTErpaJa
Ienb padoThI: HAYYNTHCS NIPUMEHATH HHTETPUPOBAHUE ISl PELICHUS 3a/1a4 TEOMETPUH.

Boinoinus padorty, Bl Oynere:
ymemp:
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V1 aHanu3upoBaTh CI0XKHBIE (PYHKIIUH U CTPOUTH UX TPa(UKH;

V3 BBIYMCIIATH 3HAYCHUS TEOMETPUIECKUX BEJINYNH;

Y6 pemars MNpUKIATHBIE 33aJa4d C HCIOJB30BAaHHUEM DJIEMEHTOB JU(QEpeHIMaIbHOTO U
MHTErpaIbHOTO NCYUCIICHNN;

Y0 01.02 aHATM3UPOBATh 3a]1a4y /UK IPOOJIEMY U BBIICIATH €€ COCTaBHbIC YacTH;

Vo0 01.03 ONPEACIIATh Talbl PEIICHUS 3a]1a4u;

Y0 02.01 OTIPEACIIATh 33a41 IS TOMCKA HHPOPMAIIHH;

Y0 02.06 0hOpMIIATh  pe3yibTaThl IOWMCKA, TMPUMEHATh CpEACTBA HH(OPMAIMOHHBIX

TEXHOJIOTHH JUIsl pelieHus MpodecCrnoHabHBIX 3a/1a4.

MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHus, TaOIMIIa HHTETPAIOB, KOHCIICKTHI JICKIIUH, YUCOHUKH.

3aganue:
Haiitu muiomanay miockux ¢Guryp, orpaHHueHHbBIX JTUHUSMU:
ajy=x"+1 y=0 x=1x=4,
Bly=lnx.y=0x=1.x =g,
B) vyt =xhix =4,
KpaTRne TCOPETHYECCKUEC CBCACHUSA .
FeOMempuquKuﬁ CMbIC Onpedeﬂeﬁﬁoeo urmeecpana

Iycts ¢ynkuus y=f(x) HenmpepblBHa Ha OTpe3ke [a;b] M NpUHMMaeT Ha >TOM OTpE3Ke
HEOTpHUIIATeNbHbIe 3HaueHus, T.e. f(x)>0 mpu xe[a;b]. durypa, o6pasoBanHas MMHHAMH X=a, X=b),
y=0, y=f(x), HasplBaeTcs KpuBOJHMHeHHOH Tpamenueit (puc. 1). OmnpemeneHHBI HHTErpan; oOT

HEOTPHIIATEIIbHOW (YHKIIMM MMEET MPOCTON TeOMETPUUECKHH CMBICI: ATO TUIONIAAh KPUBOJIMHEHHOM
Tpaneuuu.

Puc. 1
ITnowaou nnockux guzyp

1. Ecmu dynkmus f(x) HeoTpuIaTensHa Ha oTpeske [a;b], To mmomans S mox xpuBoii y = f(x) Ha [a;b]
b
(puc. 2) 4YHCIEHHO paBHA ONpEJENeHHOMY HHTerpamy oT f(x) Ha JaHHOM OTpe3Ke: S:If(x)dx

a

2. Ecmu dynxius f(x) — HemonoxuTenbHas Ha oTpeske [a;b], To miomans S mox kpusoit y = f(x) Ha
[a;b] (puc. 3) paBHa ompenemenHoMy mHTerpamy ot f(x) Ha [a;b], B3STOMYy cO 3HAKOM «MHHYCM:

S:—j.f(x)dx.
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Puc. 3
3. Ecmu dpynxmus f,(x)> f,(x) Ha orpeske [a;b], To muomans S GuUTYpEI, 3aKII0UEHHON MEXKLY KPUBBIMH

b
y=f,(x) u y=fi(x) ma [a;b] (puc. 4) onpenensercs Gopmyoit S = I( f,(x)— fy(x))dx .

g 3/ x
1‘ Puc. 4
HOpﬂ)IOK BBIIIOJIHCHUSA paﬁOTBI:

1. H3zobpasute purypy Ha KOOPAMHATHOU INIOCKOCTH;
2. OmnpegnenuTe, sBISETCS U (pUrypa KpUBOIUHEIHON Tparenuei.
3. Beruucnure muomans GUrypsl.

Xoa padoThI:

Haiitu mutomanp Gurypsl, orpaHndeHHoM rpadukaMu QyHKIHA y = x* —3x +2uy=x —1,

Haiinem npesienbl MHTErpUPOBAHUS - TOUKH IepeceueHus TpadukoB QyHKIUHI, A1 3TOTO
IPUPABHAEM IPABbIE YACTH UCXOJHBIX (PYHKIMI ¥ PEIIMM [OTyYUBLIEECS YPABHEHHE - — 3x + 2 = x — 1,

KOpHHMI/I 9TOI'0 YpaBHCHMU SABJISAIOTCA YUCTIA X = 1 ux =3, cienoBareiabHO, OHU U SABJISIFOTCSI npeaciiaMu

WHTErPUPOBAHUS.
el |
! |
I
!
i
3
I ¢ I I B
L 1
I
1
3 3, o x? x3  3x?
3uaunrt, mwiomaks ¢uryps pasra: S = ["(x — Ddx — [[(x* — 3x + 2)dx = S—x-(G-5+
2x)=4,5-3-05+1-273—-345+6—13+1,5—-2=113 (kB. €4.)
4 1
Hony4niy, aro miowans Gurypst pasHa 13 (kB. e11.)
dopma npeacrabJieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.
Kpurepun onenkn:
- «OTan4HO» -  yMeHHs c(OpMHpOBaHBI, BCE€ 3a/JaHUs BBINOJIHEHBI TMpaBUWIbHO, 0€3
apupMeTHYECKUX OMMOOK, pemeHrne 0hOpPMIICHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.
- «Xopomo» - HEKOTOpble yMEHHUs CQOPMHUPOBAaHBI HEAOCTAaTOYHO, BCE 3aJaHMS

BBHITIOJTHEHBI, HEKOTOPBIC BHJIBI 33JJaHHI BBIMOJHEHBI ¢ ommnOkamu. bezommbouno BeimonaeHo 80-89 %
BCEX 3aIaHUM.
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- «Y IOBJETBOPUTENIEHO» - HEOOXOJUMBIC YMEHUS B OCHOBHOM C(OpPMHPOBAHBI,
6OJ'IBH_II/IHCTBO 3aHaHHﬁ BBIIIOJIHCHO, HeKOTOPI:IE': N3 BBIITOJIHCHHBIX 3aIIaHI/Iﬁ cozlepxcaT OH_II/I6KI/I.
Bezommbouno BeimonaeHo 70-79 % Bcex 3amaHuii.

- «HeymoBIeTBOPUTENILHOY - TEOPETUIECKOE COACPKAHKE Kypca HE OCBOCHO, HEOOXOIUMbIE
yMeHUs He cpOpMHUPOBaAHBI, BHIMIOJHEHHBIC YUeOHBIC 3aaHus COACPIKAT IpyOble omrOKU. be3ommboyHo
BBINOIHEHO MeHee 70% Bcex 3aJaHmuii.

Tema 5 J1eMeHTBI TeOPUH BePOSITHOCTEl
[IpakTnyeckoe 3ansiTue Nel4

Pemenne koMOMHATOPHBIX 32124

Heas padorbi: HayuuThCcsl OTIMYATh COYETAHUS OT pPa3MENICHUH, MPUMEHATh (HOPMYIbI s
BBIYHCIICHHS BCEX BEIOOPOK 0€3 TOBTOPCHHIA.

Beinosinus patdory, Bel Oyaere:

yMeTh:

V5 pemath 3a/1a4u Ha BEIYUCICHUE BEPOSITHOCTH C UCTIOJIB30BAHUEM 3JIEMEHTOB KOMOMHATOPUKY,
Vo 01.02 aAHAIM3UPOBATH 337a4y U/ UK IPOoOIEeMY U BBIIEIATH €€ COCTaBHbBIC YaCTH;

Y0 01.03 OINpEEIATh ATAlbl PELICHUS 3a4a4H;

Vo0 02.01 OTIPENICTIATh 3a/1a4u JJIs TOMCKa HHPOPMAIIHH,

Y0 02.06 oQopMIISITH ~ pe3yibTaThl IOHUCKA, NPUMEHATh CpPEACTBA HH(DOPMALIMOHHBIX

TEXHOJIOTHI JJIA pCIICHUSA HpO(i)eCCI/IOHaJ'ILHBIX 3aaay.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:

1. Haruuk ocHameH 10 umHaukatopamu, CKOJbKO BapUaHTOB OJIHOBPEMEHHOI'O 3aropaHusi Tpex
WH/INKATOPOB.

2. W3 Opuranel pabounx 12 yenoBek, HeOOXOAMMO BbIOpaTh 3 yesnoBeKa Juis pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHbIX CIIOCOOOB TaKOTO BBHIOOpA.

3. B mexe nmeercs 5 ruapaBIndecKUx MOJIBEMHUKOB sl MOJbEMa U MEpPEMELICHUs TPY30B U
TSDKETBIX MpeaMeToB. CKOJIBKO CIOCOOOB MMEETCS JJIsi pACCTAaHOBKH pabOvMX HA MOJBEMHUKH B Pa3HOM
nopsake?

IMopsinok BbINOJIHEHUS PAdOTHI

1. Onpenenute Buj BHIOOPKH O€3 MOBTOPEHHUS.

2. Bribepere coOTBETCTBYIOUIYIO (OPMYITY JIJIsl BRIYMCICHUST BO3MOXHBIX KOMOWHAITHHA.

3. IIpousBeauTe BBIYMCICHUS, UCIIONbB3YS MOHATHE (haKTOpHAIa.

Xox padoTsI:

1.MlHaIuKaTOpEl Ha MYJIBTE 3arOPAFOTCS TOCIIEIOBATEIIEHBIM HA0OPOM YEeTBHIPEX pPa3HBIX JIAMITOYEK,
MpOHyMepoBaHHBIMU I pamu. TpebdyeTcs OmpeAenuTh YHUCIO BO3MOXHBIX BapHAaHTOB 3aropaHus
JIaMTIOYEK.

Pemenwue.

Bo3moxnbpix 1mudp (Hymepamus jgammouek) Bcero aecsars(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas
KOMOMHAIMS OTJIMYaeTCsl OT APYrol komOWHanuu XoTs Obl omgHou uumdpoii(1,4,5,7 #2,4,5,7),1mu60
nopsiikoM Habopa oauHakoBbIX 1udp(1,4,5,7#4,5,7,1),mooToMy st ToACUETAa YHCIA BO3MOYKHBIX
KOMOHMHAIHI UCTIONIb3yeM (OpMYITy UrciIa pa3MenIeHHH.

o !
dopmyna pa3MEIIeHUI UMEET BU Al = (ﬂ:ﬂ).- B namem ciayyae n =4 ,m =10,
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[Tpou3sBoauM pacuér Afy, = (L:EL)!:LE—TZLH:_':_::f'“=10- 9.8.7 =5040

2.CKOJBKO CYIIECTBYET CIIoco00B BhIOOpa TPEX pabOUYnX M3 ACCATH JJIS IPOBEACHUS pabOT?

Pemenue.

B nannom ciydae npu BeIOOpE AJI HAC Ba)KEH TOJIBKO COCTaB IO TPH YeJIOBEKa, MOPSA0K BbIOOpa
pOJIM HE UTPAeT, MOATOMY B OTIMYHUE OT MEPBOrO MPHUMEPA YHCIO COCOOOB MOAcUUTaeM 1o (Gopmyie
COYETaHMH.

®dopmyna coyeTaHull UMeeT BUI: T =

*__ B mamem ciygae n=10, m=3.

mlm—my!
ol _tol_mawie _q9q
ein-g! AT 3eLF '

3.CKOJIBKO Pa3IMYHBIX YETBIPEX3HAYHBIX YUCENT MOXHO cocTaBUTh M3 mudpl,2,3.4 9 mudper He
MOBTOPSIFOTCS)?

Pewmenue.

[To ycrnoBHIO AaHO MHOXXECTBO U3 YETBIPEX 3JIEMEHTOB, KOTOpPHIE TpPEOYyeTCs paclojOXKUTh B
ornpeAenéHHOM MopsIKe. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO MEPECTAHOBOK MX YETHIPEX SJIEMEHTOB.

dopmyna nepecTaHOBOK U3 1T —3JIEMEHTOB UMeeT BUA:F, = n! B Hamem ciayyae n =4.

[TpousBeném pacuért: Fy, =4!=43:2:1=24,

[IpousBoguMm pacuér: i, =

(I)opMa NMpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kpurepun oneHku:

Ouenka "OoTJMYHO'" CTaBUTCS, €ciii paboTa BBHINIOJIHEHA B TOJHOM O0OBEME C COOIIOJEHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ MPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aIIMCH U BBIYMCIICHUS.

Ouenka "xopouio' cTaBUTCS, €CIIU BBIIOJHEHBl TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3YJIbTAaThl U BBIBOJBI, B XOJE
MpoBeIeHUs] pabOThI ObUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/IENaTh MPABUIBHBIX BHIBOJIOB.

Tema 5 DneMeHTHI TeOPUM BepPOSATHOCTEH
IIpakTuyeckoe 3ansTue NelS

Pemenne 3a1a4 Ha BbIuKc/IeHHE BEPOSITHOCTH € HCIOJIL30BAHMEM 3J1IEMEHTOB
KOMOMHATOPHKH

Iean padoTbl: HaydnThcst HAXOIUTH BEPOSTHOCTh COOBITUH, UCIIOIB3YS (HOPMYIIbl KOMOMHATOPUKH.

Boinmosinus padorty, Bel Oynere:

ymembs:
V5 pematp 3a7jauu Ha BEIYUCIEHHE BEPOSTHOCTH € UCIIOJIb30BAaHUEM HJIEMEHTOB KOMOMHATOPUKH;
Yo 01.02 aHAIM3UPOBATH 337a4y U/UIU NPOoOJIeMy U BBIIEIATH €€ COCTaBHbBIE YaCTH;
Vo0 01.03 ONpEeNIENATh ATANbl pELICHUS 33/1a4H;
Vo 02.01 OTIPENIETATh 3a/1a4u ISl OMCKa HH(POPMAIIHH;
Y0 02.06 oopMIIATH pe3ynbTaThl IOMCKAa, MPUMEHATh CpelcTBa HH(POPMAIMOHHBIX

TEXHOJIOTHH JIJIs pelIeHus mpodecCuOHaIbHBIX 3a/1a4.

MarepuanbHoe o0ecnieueHue: IHIuBUyaIbHbIE 3aJaHNS], KOHCIIEKTHI JICKIIHIA.
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3aganme:

1. Ha ruapaBnuueckoii maatdopme ¢ HoMepamu kiamanoB oT O 10 9 Hy)KHO BRIOpAaTh KOMOWHAITHIO
U3 TPEX PA3JIMIHBIX HOMCPOB JIS BBIIIOJITHCHUA ONIPCACICHHOT'O ILCFICTBHSI. COTPYI[HI/IK 3HACT TOJIBKO
nepByo U(ppy KOMOMHAIIMY U YTO OCTABIIHECS JABE MUGPHI pa3IuyHbl. TpeOyeTcs HallTH Bce
BO3MOJXHBIC BAPHUAHTLI IJI 3aBCPIICHUS KOM6I/IH21LII/II/I.

2. Jatuuk 3aduKcupoBai cieaylonire 3HaueHus: TemmepaTypsl (i - TeMneparypa, Ni— KOJINYeCTBO
U3MepEeHuin)

= 22 21 20 25 18
i 5 7 8 7 8

Haiinute BepOsSTHOCTH TOrO, UTO TEMIIEpATYpa HE MPEBbIIIAET 3HaueHue 22°. B oTBeTe
JECATUYHYIO IpOOb 3aMUIINTE Yepe3 3aIATYIO.

3. Jlns mpoBepKU TOYHOCTH MPUOOPOB MX nponymepoaiu ot 1 1o 10. Haynauy BeiOpan mpudop.
KakoBa BeposSITHOCTb TOTO, YTO 3TO OH UMEET POCTON HoMep?

4. BeposTHOCTH TOTO, YTO HOBBIN IaTUYMK MPOCIYKUT OoJbIiie roja, paBHa 0,93. BeposTHOCTD
TOTr0, 4TO OH MPOCITYXUT OouiblIe NBYX JeT, paBHa 0,87. Halinure BEpoOSITHOCTH TOTO, YTO OH IPOCTYKUT
MEHBIIE JIBYX JIET, HO OOJIbLIE ro/1a.

5. DJEeKTPOHHBIA NPUOOP COCTOUT M3 JIBYX IOCIEA0BATENbHO BKIOUYEHHBIX 0JI0KOB. BeposTHOCTD

1 1 1 .
BBIXOJIa U3 CTpos 3a 1 mecsi paboThl MepBOro 0J0Ka paBHA 3’ BTOPOTO - rk a oboux - e Haiinure

BEPOSITHOCTH Oe3aBapuiiHON paboThl MpubOpa B TEUCHUE MECSIIA.
6. Llenb cocTOUT U3 HE3aBUCUMBIX OJIOKOB, COEIMHEHHBIX B CUCTEMY C OJIHUM BXOJIOM U OJJHUM
BBIXOJIOM.

Sy
Jh

| N
-’

(=
-~
-‘\_

(=)

puc. 1

Brixon u3 ctpost 3a BpeMst T pa3nuyHBIX JIEMEHTOB LIETTH — HE3aBUCUMBIE COOBITHSI, UMEIOIIINE
CJIEIYIOIINE BEPOSITHOCTH: 9,=0,1,6,=0,2,4;=0,3,4,=04. OTka3 11000r0 U3 HIEMEHTOB MPUBOIUT K
MPEPBIBAHKUIO CUTHAJIA B TOM BETBH €I, I/I€ HAXOJIUTCS AaHHBIN eMeHT. HallTh HaJle)KHOCTh CUCTEMBI.

Kp ATKHE TCOPETHYECCKHUE CBCACHUA .

Bepoamnocmuio coovimus A Ha3bIBaeTCs OTHOLIEHHE YHWCIa M CIydaes, OIaronpUATCTBYIONIMX €r0
HOSBJICHHIO, K OOIIEMY YHMCITy BCEX HECOBMECTHBIX PaBHOBO3MOXKHBIX M 00pa3yHONIMX MOJIHYIO TPYIITY
COOBITHH.

Takoe ompejeneHre BEPOSITHOCTH HA3bIBAIOT KJIACCHUECKUM. BeposTHOCTE COOBITHS 0603HAYAETCS
P(A) wu Berumcisercs o ¢popmyie: PlA) = ﬂ;

BeposATHOCTE TOSBIICHUS COOBITHS 3aKII0UEHA B IIpEeax

or Omol: O0=F(4) =1

[Ipu pelieHny 3a1a4 Ha BBIYUCIEHUE BEPOSTHOCTH IPUMEHSIOTCS (OPMYIIBI IS TIOICUETa YUCiIa
KOMOWHAIMH U3 JAHHBIX 2JIEMEHTOB:

- YKCJIO MEPECTAHOBOK BHIYKCIIAETCS 10 popmye: B, = n!
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- YUCJIO paSMCH_IeHI/Iﬁ U3 N 2JIEMEHTOB IO M 2JIEMEHTOB B KAXKJIOM BBIYUCIISICTCS 11O (popMyne:

m o n!
A:lz -

(m—m!
- YYUCJIO COYETAHUU U3 N DIIEMEHTOB O M AJIEMEHTOB B Ka>XI0M BBIYUCIIACTCS 110 (bOpMyJIe:

]
cm = n!
n (n—mli-m!

HaznexHOCTh KaXKA0T0 3JIEMEHTa CUCTEMBbI SJIEKTPOCHA0KEHHUS] MOXKHO XapaKTeprU30BaTh
BEPOSATHOCTBIO paO0OYEro COCTOSHUS P U BEPOATHOCTBIO OTKa3a (. Eciiu He yuuThIBaTh IJIaHOBBIE
MPOCTOH (PEMOHTBI), TO MOYKHO CYUTATh, YTO IJIEMEHTHI B JTF00OH MOMEHT BPEMEHH HAXOJISATCS B OJTHOM
13 3TUX coctosiHui. Torna cymMma BEpOSTHOCTEN ATUX COCTOSIHUM paBHa 1: p + g = 1.

Jljis Tpynmbl U3 ABYX 3JIEMEHTOB BO3MOXKHBI CIICTYIOIINE COYCTaHUS:
00a siemeHTa B pabo4eM COCTOSHUU;
MIEPBBIN AJIEMEHT B BBIHYKJICHHOM IPOCTOE, BTOPOH B pab0deM COCTOSHUM;
MIEPBBIN DJIEMEHT B pab0YeM COCTOSIHHH, BTOPOI B BBIHYKJICHHOM ITPOCTOE;
4. o0a sreMeHTa B BBIHYKJIEHHOM MTPOCTOE.
BeposTHOCTH 3THX COCTOSIHHI MOYKHO HAWTH, BOCIIOIH30BABIIMCH TEOPEMON YMHOXKEHHUS BEPOSITHOCTCH.
Tak npu mocJie10BATEILHOM COEIMHEHUH ABYX 3JIEMEHTOB C HAJIS)KHOCTBIO KXKIOTO P1 U P2
HAJC)KHOCTh BCEH CXEMBI OIpeIensieTcs Kak P = p; * p,

wrh e

Hpyrumu cioBamu cxema pabomaem, eciiu pabomarom ooa snemenma. Ilpu omkaze 00nozo (n1106020)
U3 HUX cxema padomams He Oyoem (MOK uepe3 yenv He noiidem).
BeposiTHOCTB OTKa3a [Jisl IOC/IeA0BATEILHOIO COeANHEHUS
P =1 —q,q, (114 IBYX 3JI€MEHTOB).
P=1-q,q5" ..q, (U1 n—3JIEMEHTOB).

[Ipu mapa/juie1bHOM COeIMHEHUH ABYX 3JIEMEHTOB C HAJIEKHOCTBIO KaXKJ0T0 p1 U p2 HAJIEKHOCTh
BCEH CXEMBI ONPEACHsAeTCI Kak P = p, p, + Py - + Paq,

[Tonp3ysick hopMyIIoi st BEpOSITHOCTH TOSIBJICHUS XOTSI ObI OJTHOTO COOBITHS, HA/ICKHOCTDH CXEMBI
IapajijIeIbHOI0 COCTMHCHUS 3allUChIBAIOT B BUJIC P =1 — gq,q..

Jpyrumu cioBamMu cxema pabomaem, eciu pabomarom ooa riemeHma, Ho makKiice ona pabomaem,
ecnu evlildem u3 Cmpos U Kakou 1udo 00uH u3 31emeHnos.

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:

1. Ompenenute codbiTHe A, BEpOATHOCTh KOTOPOTO HYKHO BBIYUCIUTD.

2. TIpocuuraiiTe ob1ee 9ucio (N) BO3MOMXHBIX HCXOJIOB.

3. IlpocunTaiiTe 4mrciIO UCXOA0B (M), OIATOMPHUATCTBYIOIINX HACTYIUICHUIO COOBITHS A.
4. Vcnonb3yiiTe GopMyITy s BHIYUCIEHHS BEPOATHOCTH OMpeeNEHHOro codbitus. P(4) = =,

Xoa padoThi:

1.BeposiTHOCTB TOTO, UTO JIaMIia ocTaHeTcst HeucripaBHo# nocie 10004 pabotsl, paBHa 0,2. KakoBa
BEpPOSITHOCTH TOTO, YTO U3 5 JTaMIT HE MEHEee TPeX OCTaHyTcs ucnpaBHbIMU 1tocie 10009 paboTsi?

Pewenue:

bynem paccmarpuBaTh ropeHue Kaxxaou jgammnsl B TeueHun 10004 kak otaenbHbIN onblT. Toraa
MO>KHO CKa3aTh, 4TO MPOBEIEHO 5 onbITOB. Hac mHTEpecyroT coObITUS «TOpAT 3 Jamibl U3 5», «ropsT 4
JIAMIIBI U3 5», «TOPAT 5 JTaMIibl U3 5», T.€. Mbl MOKE€M HalTH BEPOATHOCTh KaXKJJOT0 U3 ATUX COOBITH 1O
¢dopmyne bepuymnu, yuutsisas, uto p=0,2 u q4=0,8.
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5!
A5’3 = Cgp3q2 = —- 0,23 . 0,82 = 0,0512

312!
5!
A5, = Cip*qt = YIETR 0,2%-0,8 =0,0084
5!
As; = C2p°q° = o 0,251 = 0,00032

Torna uckomas BepositHocTh coctaBut 0,0512+0,0084+0,00032=0,0579

2. HGHB COCTOHUT U3 HE3aBUCHMbIX 6J'IOI(OB, COCAMHCHHBIX B CUCTEMY C OJHHUM BXOJOM U OJHUM
BBIXOJ0M.

b 4
~
e
t'_p."l
'

7

S
&

-'a.
.\_
(=)

puc. 1

Brixon u3 CTpOs 3a BpEM: T PAa3JIMYHBIX 3JICMCHTOB LCIIU — HC3aBUCHUMBbIC CO6LITI/I$I, HUMCIOIIUC

CIIEAYIOLINE BEPOSITHOCTH: 0,=0,1,4,=02,4,=0,3,q,=04. OTka3 1r000ro 13 AIEMEHTOB IMPUBOIUT K

MIPEepHIBAaHHUIO CHTHAJA B TOM BETBH LIETIH, TJIe HAXOAUTCS JaHHBIN 311eMeHT. HaliTi Ha/le:HOCTh CUCTEMBI.
Pewenue:

CoObITHE A — cucTeMa HaJEKHA.

CoObiTue Aj— i-ii 610K paboTaeT 6€30TKa3HO.

OnemeHTHl 1 U 2 coeTMHEeHbI apajlIeNIbHO, U AJIEMEHTHI 3 U 4 COeAMHEHBI MapalJIeNIbHO, a MEXAY CO00i

OHU COCAUHCHBI TOCIIECAOBATCIIbHO, TOTAa UCIIOJIb3Y (I)OpMyj'IBI, MOoJIYyUuM
PlAl=|1-q,4) [1-g;q,]=11-0,1-0,2}-(1-0,3-0,4)=(1-0,02)-11-0,12)=0,98 - 0,88=0,8624

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkmn:

- «OTnuuHO» -  yMeHHsS COPMHUPOBAHBI, BCE 3aJaHUsl BBHINIOJHEHBI MPABWIBHO, 0O€3
apupMeTHYECKUX OMMOO0K, perieHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.
— «Xopomio» - HEKOTOpble YMeHHS C(HOPMUPOBAHBI HEAOCTATOYHO, BCE 3aJaHUS

BBHITIOJTHEHBI, HEKOTOPBIC BHUJIBI 33JJaHHI BBHIMOJIHEHHI ¢ omuOKkamMu. bezommbouno BeimoaHeHo 80-89 %
BCEX 3aIaHUM.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJUMBIE YMEHUS B OCHOBHOM C(hOpMHpPOBAHBI,
OOJBIIMHCTBO  3aJaHUIl BBIMIOJIHEHO, HEKOTOPbIE M3 BBIMOJTHEHHBIX 3aJaHUl CcOAepkKaT OIIUOKH.
Bbe3zomm6ouno BemonHeHo 70-79 % Bcex 3amaHuii.

- «HeynoBneTBOPUTENBHO» - TEOPETUIECKOE COACPKAHKE Kypca HE OCBOEHO, HEOOXOUMbIE
yMEHHUs He c(pOpMHUPOBaHBI, BHITIOTHEHHBIE YUeOHBIE 3aJaHus CoJiepKaT Tpyobie ommobOku. be3ommnbouHo
BhIOIHEHO MeHee 70% Bcex 3aIaHui.
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Tema 5 DneMeHTHI TeOpUH BepPOSITHOCTeE
IIpakTnyeckoe 3ansitue Nel6

Boi0opka. UnciioBble XapaKTepuCTUKUA BbIOOPKH. ['eHepa/ibHAsI COBOKYITHOCTH M BLIOOPOYHAst
COBOKYMHOCTb. OnpeeieHne CTATUCTHYECKUX pacnpeaeieHuil

Heab padotbl: PaccMOTpeTh OTAEIBHBIE IPUMEPHI, XapaKTEPHBIE U1 BBIOOPOUHOIO METOAA.

Beinosnus patdory, Bel Oyaere:

YMETh:
V5 pemarp 3a7a4u Ha BEIYUCICHHE BEPOSTHOCTH C UCIIOJIIb30BAaHUEM AJIEMEHTOB KOMOMHATOPUKH;

Y0 01.02 aHAIM3UPOBATH 33J1a4y W/WIIA TPOOJIEMY M BBIJICTATh €€ COCTaBHBIC YaCTH,

Y0 01.03 OIIPEAEIIATh ATAIbI PELICHUS 33/1a4U;

Vo0 02.01 OTpeeATh 3a/1a4u IS TOMCKa MH(POpMaIINH;

Y0 02.06 o(opMIIATH pe3ynbTaThl MOUCKA, MPUMEHATH CPEACTBA HH(POPMAITMOHHBIX TEXHOIOTUHN JUIs

pereHust TpoecCHOHAIBHBIX 3aa4.
MarepuanbHoe obecniedenue: HauBuayanbHble 3aaHMs], KOHCIIEKTHI JIEKIUH.
3aganme:

1. ITocTpOUTh MOTUTOHBI YACTOT M OTHOCUTEIIBHBIX YaCTOT IO PACHPEACIICHUIO BEIOOPKH U3 0TOOPAHHBIX
JieTajnen sl MPOBEPKU KauyecTBa:

xi‘2‘4‘7‘8‘9‘12

ni‘pf‘sz pz‘pi‘ps‘Spa

2. ITocTpoiiTe rUCTOrpaMMBbl YaCTOT M OTHOCUTEIBHBIX YaCTOT TI0 pacIpeIesICHUI0 BEIOOPKU U3
OTOOpaHHBIX JeTajel JUisi MPOBEPKH KauecTBa:

Ne | Mumepan, | emmaa,
uHTepBana | X, — Xi 1 n;

1 3-5 P1

> 5-7 2p;

3 7-9 3ps

4 9-11 P

5 1113 2p;

6 13-15 3ps
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7 ‘ 1517 ‘ pP1+p2
3. Jlns TeHepaibHON COBOKYITHOCTH, 33JaHHON PaCIpeIeIICHHEM:

xi‘5‘10‘15‘20‘25‘30‘35

Ni‘ pr | 3p1 | P2 | 22| P? | 2ps | 2p:

Haiinure reHepaibHYIO CPEIHIOW, TeHEPAIbHYIO JUCIIEPCHIO, TeHEPAIbHOE CTAHJAPTHOE OTKIIOHEHHE,
MO/, ME/IUaHy U pa3Max.

4.113 reHepanbHON COBOKYITHOCTH CJIeJIaHa BBIOOPKA, 3aJJaHHAsl PAacIpeaeICHHEM:

xi‘2‘4‘6‘8‘10‘12‘14

2

N P1 ‘ P

P2 ‘ 2p;

‘ P3 ‘ 2p3 ‘p2+p3

HaiiTu BpIOOpOUHYIO CpEHIOI BHIOOPOYHBIE AUCIIEPCHIO U CTaHAapTHOE OTKIOHeHue. O0parure
BHUMaHMeE: P = uyuciy OykB B Baiem umenu;p,= uduciy OykB B Bameit pamunuu;ps= unciay OykB B
umeHu Bamero otua.

KpaTKue TCOPETHYECCKUE CBCACHHUS B IIOJITHOM 00BEME UMEIOTCS B JICKIIMH.
HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:

1 [IpounTaB yciioBHe MPeIOKEHHON 3a]a4H , 10 KOHCIIEKTY JICKIIMH HAWANTE COOTBETCTBYIOIIHE
bopMyIbI.

2.IlpuMeHuTE NEKINOHHBIA TEOPETUYECKUI MaTepuan jisl peleHus] KakI0# 3a7auu.

3 B ciiyuae HEOOXOJUMOCTH NPEACTaBUTh FT€OMETPUUECKYI0 HHTEPIPETALUIO YUCIOBBIX XapaKTEPUCTHK.
BBIOOPKH.

Xoxa pa0doThI:

1. 3agaHo pacnpeseneHue 4acToT BEIOOPKU U3 OTOOpAaHHBIX JeTajiel Jisl MPOBEPKH KauecTRa!

CocTaBUTH pacnpeaciCeHuce OTHOCUTCIIbHBIX YaCTOT.
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Omnpenenum cHavanaa 00beM BEIOOPKH:

n=3+10+7 +5 =125,

. n;
Haiinem oTHOCHTENbHBIE YAaCTOTHI IO opMyIe W, = — !
n

W1:%:0,12; W, =%=0,4O;W3 =%=0,28;W4 =%=0,20-

CrnenoBartensHO,

KonTposs: 0,12 +0,40+0,28+0,20 =1.
2. Ilo pe3ynbraTam npuMepa | mOCTPOUTH MOJIUTOHBI YaCTOT U OTHOCUTENILHBIX YacTOT.

Pemrenne. OTOOpA3KMB Ha MIOCKOCTH TOYKHU ¢ KoopauHaTamu (X;,N;) U COEIUHUB UX OTPE3KAMHU,
MOJIyYUM MOJIUTOH YacTOT:

N

10 »

2 6 12 15 Xi

AHaJOTHYHO MTOCTPOUM IIOJIUTOH 10 TOYKaM (X;,W,) :

Wi
0,40 P
0,28
0,20
0,12
2 6 12 15 Xi

3.HOCTp0ﬁTC TUCTOTrpaMMy 110 CICAYIOUIEMY CTATUCTUYCCKOMY PACTIPECACICHUIO:
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WNHuTtepBan Cymma yacTor
Ne unrepBana TUTNHON BapHUaHT

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

Pemenue. [Ipexxne Bcero, onpeaenum 00beM BEIOOPKHU:

n=44+06+10+36+ 24+ 10+ 4 =100,

IIo u3BeCTHEIM CyMMaM 4aCTOT BapUaHT paCCUUTACM IINIOTHOCTH YaCTOThI IO MHTCPBAJIaM:

No [1510THOCTH YacTOTHI No [1;10THOCTE YacTOTHI
WHTEpBaia % WHTEpBaia %
1 0,2 ) 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um nony4eHHbI pe3ynbTar:

P N W b OO N
'
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4. Haitinute cTaTUCTUYECKHE OLIEHKH TeHEpaIbHON COBOKYITHOCTH, 3aJJaHHOM CJICTYIOITUM
BapUAIIMOHHBIM PSIIOM:

BapuaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

qacrora N; ‘ 8 ‘ 9 ‘ 10 ‘ 3
Pemenwue. OnpenenyiMm 00beM COBOKYITHOCTH:
N =8+9+10+3=30.

Haitnem renepaibHyto CpeIHIONO:

8:2+9-4+410-5+3-6
30

4-

X,
JUist BEIYUCIICHIS TeHEPAIBHOM JUCIIEPCUI HCTIONB3YeM GOPMYILY p - x? _(x, |- ONpenenim cpeHIo0
KBaJpaToB:

7 8:2°+9-4°+10-5° +3.6°
Xe = 30

=178"

Taxum obOpasom, p, =178-4% =18.
['enepanpHOE CTaHIAPTHOE OTKJIOHEHHME: &, = /D, =./18 =134.
OOBIYHO TIOTYYEHHBIX PE3Yy/IbTATOB JOCTATOYHO IS MPAKTUYECKUX 3a1a4. OJHAKO MOKHO TOMYyYUTh

AOMNOJIHHUTECIIBHBIC XapPaAKTCPUCTUKHU JIS 0oJiee TOHKOI OLCHKHU FeHepaJH)HOI\/JI COBOKYITHOCTH. HpI/IBCILGM
ux:

Mona Mo : HauOoJpIas 4actora

Mo =10-

Menunana Me: BapualiMOHHBIN PsI AETUTCS MTOMOJIaM B TOUKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xpmax = 6, Xmin =21
MO3TOMY
R=6-2=4.

5. U3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA

xi‘1’2‘3‘4‘5
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ni‘92’94’103‘105‘106

HaiinuTe craTucTiieckne XapakTepUCTUKU BRIOOPKH.
Pemenue. Onpenenum 00beM BEIOOPKHU:

n=92+94+103+105+106 =500 .
Bri6opounas cpeassis:

R, . 921+94-2+103-3+105-4+106-5 _ -
B 500

Onpenenum CpeaHIO KBaIpaToOB:

o7 92-1*+94-2% +103-3% +105- 4% +106-5°

X2 =1145-
500

Bri6opounas aucnepcus:
2 Y V 2
D, = X2 —(X, )] =11,45-182% = 814.

BLI60pO‘IHO€ CTaHAApPTHOC OTKJIOHCHUC!

oy =+/814 =2,85.

@®opMma npeacTaBJieHUs pe3yJbTaTa: BBIIOIHEHHAs padoTa.

Kputepun onenkn:

Ouenka "oTJu4HO'" CTaBUTCS, eciid paboTa BBHINOJHEHA B MOJHOM O0OBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIMIOJIHEHBI BCe

3aIIMCHu U BBIYHCIICHUA.

Ouenka "xopouo' cTaBUTCS, €CITU BBITIOJHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOIMYIIECHbI

2-3 Henouera.

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €Clid PabOTa BHIMIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPaBUJIBHBIE pPE3ylbTaThl U BBIBOJBI;, B XOJI€

MPOBeICHUS pabOThI ObLTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BBHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIIATH IIPABUJIbHBIX BBIBOIOB

46



	Практическое занятие № 1
	Действия над комплексными числами в алгебраической форме
	Практическое занятие № 2

