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1 BBEAEHUE

BaxHyl0o YacThb TeOpeTHYecKOH H NpPOPECCHOHATBHOM MPAKTHUYECKOW MOJATOTOBKU
00yJaroIuxcs COCTaBIAIOT IPAKTUYECKUE 3aHATHSL.

CocTaB M cojepkaHUe MPAKTUUECKUX 3aHATUM HampaBieHbl Ha peanuzauuto denepaibHOTO
roCyJapCTBEHHOT'0 00pa30BaTEIbHOI0 CTAaHAAPTA CPEAHEr0 NPOPECCHOHATBHOIO 00pa30BaHMsL.

Benymieil 1uaakTHUECKON 1ENbI0 MPAKTHUECKUX 3aHATUN SBIIsIETCS (POPMUPOBAHNE YUCOHBIX
IPAaKTUYECKUX yMEHUHl (yMEHHMH pelarh 3a7aud [0 MaTeMaTHKe, B TOM YHUCIE IMPHUKIATHOIO
Xapaktepa), HeOOXOUMBIX B TIOCIIEAYIOIICH YIeOHOM e TEIIbHOCTH.

B cootBercTtBUM ¢ pabodyeil mporpammori ydeOHo# mucnmmumabel EH.01 «Maremarukay
IIPEYCMOTPEHO IPOBEACHHUE MPAKTUUECKUX 3aHATUH.

B pe3ynbrare ux BBIIOJHEHUS, 00yYarOLIMics JOIKEH:

ymemp:

— BBIIOJIHATH EHCTBUS HAJl KOMIUIEKCHBIMU YHCIIAMU;

— BBIYUCIIATH 3HAUYEHUS TEOMETPUUECKUX BEITUUNH;

— peularhb 3a1a4i Ha BBIYUCIICHUE BEPOSITHOCTH C UCIIOJIB30BAHUEM DIIEMEHTOB

KOMOWHATOPHKH;

— peluaTh NPUKIAJHbIE 3a/1a41 C UCIIOJIb30BAaHUEM 3JIEMEHTOB UG (HEepeHINaTbHOIO U

MHTETrpaJibHOI0 UCUUCIICHU;

— peuarb CUCTEMBI TMHEUHBIX YPABHEHUN PA3JIMYHBIMU METOJAMHU.

ConepkaHye NPAKTUYECKUMX OPUEHTUPOBAHO Ha TOArOTOBKY OOYYAIOIIMXCS K OCBOCHUIO
Npo(eCCUOHATIBHOIO ~ MOJYJISL  MPOTpaMMbl  IOJTOTOBKM — CHELMAIMCTOB CPEAHEro 3BEHa IO
CIIELMAILHOCTY U OBJIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

IIK 1.2 IIpoBoauTh MOHT@X HPOMBIIUICHHOTO OOOpYAOBaHHUS B COOTBETCTBHUM C TEXHUYECKOU
JOKYMEHTALIMEN;

IIK 2.2 OcymecTBiaTh IUAarHOCTUPOBAHME COCTOSHUS IPOMBILUIEHHOTO OOOpYyIOBaHUS U
ne(eKTaIHIO €ro y3710B U JJIEMEHTOB;

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 - BoiOupate cnocoObl pemeHus 3anad  MnpodeccuoHalbHON  JesITeNbHOCTH,
NPUMEHUTEBHO K Pa3IMUHBIM KOHTEKCTaM,
OK 02 - MHcnonb3oBaThb COBpEMEHHBIE CpEACTBAa IIOMCKA, aHalIM3a W HWHTEpIpeTalnuu

uHbopManuu ¥ WHGOPMALMOHHBIE TEXHOJOTHM Ui BBIOJHEHHUS 3a7ay MNpodhecCHOHAIbHOMN
NeSITEIbHOCTH.
BrinmonHenue o6ydaroniuxcsi mpakTH4ecKux padoT mo yuyeOHoM mucuuruivHe «MaTemaTtuka»
HaIpaBJICHO Ha!
— 000011eHNe, CHCTEMAaTU3aLuIo, YIIyOJieHHe, 3aKkperuieHHe, pa3BUTHE M JeTalu3aluio
MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI M0 KOHKPETHBIM TeMaM y4eOHOW JUCIUILINHBL,
— (opMupoBaHUEe yMEHUIl NpPUMEHATHh NOJYYEHHBbIE 3HAHUS Ha MPAKTHKE, pPealnu3aluio
€IMHCTBA MHTEIJIEKTYaJIbHOM U MPaKTUUECKON JeATeIbHOCTH;
— BBIPA0OTKY MpH PEUIEHUH TOCTAaBJIEHHBIX 3a7ad NMPO(EeCCHOHAIBHO 3HAYMMBIX KayecTB,
TaKMX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOpUYECKAsi MHUIATHUBA.
[pakTiueckue 3aHATHA TPOBOIATCS IIOCIE COOTBETCTBYIOLIEH TEeMBbl, KOTOpas oOecrednBaeT
HaJIMYKe 3HaHUH, HEOOXOIUMBIX IS €€ BBIIOJTHEHHSI.



2 METOAUYECKHUE YKA3AHUSA

Tema 1 KoMmiekcHBIE YHCJIA

IIpakTuyeckoe 3ansaTue Ne 1
JelicTBUS HA/l KOMILUIEKCHBIMH YUCJIaMH B ajredpandeckoii popme

Heab: HAyYUTHCS BBHIMOIHATH JCHCTBHS HAJ KOMIUICEKCHBIMU YHCIIAMH, 3alUCAHHBIMH B
anredpandeckoit popme.

Bbinosinus padory, Bel Oyaere:

ymembs:

— ONpEeNeNSITh dTAlbl PelICHUs 3aa4u

— BBIITOJIHATH I[ef/'ICTBI/Iﬂ HaZl KOMIIUICKCHBIMHU YU CJIaMHU

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTDBI J'IeKI.[PIfI.

3aganue:
1. Jlausl komiuiekcHbie uncna: z1=(-3;-5), z2=(-7,2;7,2), z3=(2;6).
3anucaTh 3TH 4Kciia B ajdredpandeckoit popme.

2. Breuaucnuts:
1) z1+2z2;
2) z2-13;
3) z1/23;
4) z2*1z3;
5) z15.
3. Brmuucnurs:
1-3i 1+4i .,
——+—+1
i-2 1+3i

IHopsaok BbINOIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonp3ysich KOHCTIEKTOM JEKIUi, moadepuTe HYXHYIO (OpPMYITy WM COOTBETCTBYIOIIEE
YCJIOBUE [Tl PEUICHUS 3a/1a4u.

Xox pa0doThI:
KomrekcHbie ncna B anredbpandeckoit (hoopMe 3amuchIBarOTCs:
z=a+bi
JleiicTBusl HaJ KOMIUIEKCHBIMH YHCIaMU B anreOpanueckodl (opme BBIMOTHSIOTCS,
WCTIONB3Ys (POPMYJIBI:
1 + Z3 = (ﬂ-l + ﬂ-:} + (bl + bg}l
7y —z3 = (ay —ag) + (by — by)i

21 " Z: = (ﬂ-lﬂ-z - blbz} + (ﬂ-lb: + ﬂ-:bl}i



ZaZgtbibyg  Ggbi—aubg .

g__
2o al+bl a2 +b2

1.IIpounTaTh MaTepual KOHCIEKTA JieKIMii; Ha ocHOBaHMM M3J10)KEHHOTO MaTepuaa
paccMOTPUTE IIPUMEPHI PEIICHUS 3a1a4.
2.B TeTpaau i NpakTUYECKUX paboT PeluTh MPeUI0KEHHBIE TPeroiaBaTeiIeM 3a1auu.

Ha ocHOBaHMM U310KEHHOI'O MaTeprasa pacCCMOTPUM IIPUMEPHI PELIEHUS 3a1a4.

1.Jlausl KoMIuIeKCHBIE uncina : z1=(7;1), z,=(-1,5;1,5), z3=(4;-3).
3ammcarh 3TH YKCiIa B anredpandeckoit popme.
Pewrenue:
T.k. anrebpandeckas GopMa KOMIUICKCHOTO YHCIIa UMEET BHI Z=X+IY, TO
2, =7+i; z,=-15+15i; Z,=4-3i
2.BuIMoaHUTE AeHCTBUA B anreOpandeckoi dhopme:
1) 21+ zy;
2) 22- 23
3) Zl/ 73,
4) Zo * 73,
5) 215.
Pemenue:
1) z3+ z,=(7-1,5)+(1+1,5)i=5,5+2,5i;

2) 21~ 23=(7-4)+(1+3)i=3+4i;

z +1 +1 + ol +Z2U+ 41+ 3l + 2ol — + 22l
3)z,  7+i  (T+i)(4+3) 28+21i+4i+3i% 28+25-3 25+25i

= - = : <= - = 1+i
z, 4-3i (4-3i)(4+3i) 16 — (3i)? 16+9 25

4) 7y - 73=(~1,5+15i)(4 —3i) = —6+ 4,5i + 6i — 4,5i° =—6+10,5i + 4,5 =—2,5+10,5i ;

. 5_(7+0)° = ((7+1)%)*(7+i) = (49 +14i +i?)* (7 +i) = (48+14i)* (7 +i) =
=

(2304 +1344i +196i°)(7 +i) =
= (2108 +1344i)(7 +1) = 14756 + 2108i + 9408i +1344i° = 13412 +11516i

5)

3. Beruncnurs:

1+3i 4-5i
—t ——1i
-3 1+3i
Perenue:
L3, 4790 =0 1.08i
i—-3 1+3i

1) 1+3i _ (1+3)(-3-i) _-3-i-9i-3i* _-10i .-
i-3  (3+i)(-3-i)  (=3)%-i® 10

2) 4-5i _(4-5i)(1-8i) 4-12i-5i+15i° -11-17i

- - - - =-11-17i
1+3i (1+3i)2-3i) 1-(3i)° 10




4)—i+(-11-17)-1=-i-11-17i-1=-21-28i

3aImc

®opMa npeacTraBieHs pe3yJbTara:
BrinosHeHHOE 3a/1aHUE.

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA B IOJHOM 00BEME C COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE

1 1 BBIYUCIICHUA.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.
Ouenka "yI0BJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MOJYUYUTh MPABUIbHBIC PE3YyIbTAaThl U BHIBOJIBL;
B XOJI€ TIPOBEACHUS PaOOTHI OBLIH JIOMYIIICHBI OITHOKHY.
Ouenka ""Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €clU PadOTa BBHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIEIATh MPABUIBHBIX BEIBOJIOB.

Tema 1 KoMmiiekcHbIE YHCJIA

IIpakTnyeckoe 3ansaTue Ne 2
JelicTBUS HAT KOMILIEKCHBIMH YK CJIAMH B TPDUTOHOMETPHYECKOi (hopme

He.]'lb . HAay4YUTHCA BBIIIOJIHATH HGfICTBI/I?[ Hanqg KOMITJIEKCHBIMHU qucjiaMu

TPUTOHOMETPHUECKON (hopMe.

a) (3

Beimosinus padory, Bel Oyaere:

ymemp:

— OIIPENENATH 3Tallbl PEIICHUS 3a1a4H

— aHAJIM3UPOBATh 3a/1a4y WM POOJIEMY U BBIIEIATH €€ COCTaBHBIE YacTH;
— BBINIOJIHATH JEHCTBUS HAJl KOMIUIEKCHBIMU YHCIAMH

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3aganue:
Brrauciure:
1) 23+ 2z3;
I3,
2) p
3) =3,

4) \z,

. BeimoHuTE NEMCTBUS M 3aMUIINTE PE3YJbTAT B alreOpanyeckoi hopme:

B, . . BE..gz 24(cos 75" +izin 757
(cos — + isin —))° ) ————.
4 4 Z(cos 200 +izin 209

Ilopsinok BbINOJHEHHs PadOTHI:

B



1. 3anumuTe 3amaHHBIE YHCIIAa B TPUTOHOMETPUYECKOW (Qopme, WCIONb3ysl aITOPUTM
repexojia K TPUTOHOMETPHYECKOoM Gopme.
2. BeinosiHUTE 3aJaHHBIE EHCTBUSL.

Xox padoThI:
Tpuronomerpuueckoit (HopMoil KOMITJIEKCHBIX YHCEN HA3bIBACTCS 3aIMCh UX B BUJIE:
z =71 - (cosg + ising))

[Tpu BBITIOTHEHWU JICUCTBUN Ha/l KOMIUICKCHBIMU YHCIIAMHU B TPUTOHOMETPUIECKON (hopme

HCIIONB3YIOTCS CAEAYIOIKe POPMYIIbL:
7y 273 =7 iy (coslyy + @) + isinle, + @)
-

z_l = ?,_1':'3'3'5{(?-’1. — @) +isinlpy — @,))

z" =" cosng + isin ng)
JInst u3BNeUCHUST KOPHS N-i CTENEHH U3 KOMIUIEKCHOTO YKCiia B TPUTOHOMETPUYECKON popme
z=r(eosg +15i00) yononpsyercs Gopmyina :
o+ Ink .. o+Imk
+ isin n o
n j, rae Vr. apudmeTHueckuit kopens, k=0, 1, 2, ..., n-1.

wy, = V7 (cos
Janbl komiutekcHbie uncia: z1=(7;1), z,=(-1,5;1,5), z3=(4;-3).
1. 3anucate uncna zi, Zp ¥ Zz B TPUTOHOMETPHUECKOH opme.
Pemenue:
1) z,=7+i
=449 +1= 450 = 53¢,
Uuciio HaxoIuTCs B IEPBOM YETBEPTH, 3HAUUT
@ = arctgj—__' = arctg0,1429,
z, = 74 i =5v2(cos8°8' + isin8°8").
2) z;=-15+15
|zl = J(-1.5* + 1.5 = /2,25 + 2,25 = \f45=2,1
Yucio HaXOAUTCA BO BTOPOM YETBEPTH, 3HAUUT ¢ = arctg E +7=arctg(-1) + 7 =— i +m=

]

-

ji

3 =-15+15= 2,1(cns’f+ isin J:'Tj.

3) z3=4-3i

lzs] =9 +16 =+/25 = 5.

Yucao HaxoauTcCs B quBepTOﬁ YCTBCPTH, 3HAUYUT

@ = arctg _T-: = arctg (—0.75) = —36°°52",

2.

23 = 4 — 3i = 5(cos(—36°52 + isin(—36°52 7.
Brrancnure:
1) z: " z!;
23,
2) %,
3) =,

4) \z;;

Pemenne:

7
23
23

rZp = 2,1 5{-:1::5{13? —36°52') + isin (135° — 36=52']} =10.3(cos 98°8" + isin 98°8"),

54T

== (.;c.s{a=a' —(—36°32")) +isin(8°8' + 35=52']] = /2(cos45" + isind5°);

zf = {5*-.-"5}5{1305 5-8°8" + isin3 - 8°8') = 125004/ 2(cos40°40" + isind0°40");

8



Bocnoneizyemcs popmynoii:

0k= Q/F(cosM +isin M)
n n
B namem npumepe n=2.

—_  _ |m3 1357 +360°k | 1357 +360%%, |
VI =y = Nz (cos———— + isin——);
= - A~
I 1355436050 | | 135°+36E0°D —_— B s s -
iy = -\,II - (cus ——+ isin —) = 4 21(cos 67°30" + isin 67°307);
= —— -
R 125°+360°-1 | 135°+360°-1 — san 4 ss -
Gy = -\II — (CﬂSf‘F isin f) = 42, 1{cos 247730 + isin 2477307,

1. BrimonHuTE ASWCTBUSA U 3aMIUIIATE PE3YIbTAT B anreOpandeckoit popme:

| 35

) aw o om 75( 51?:5__5115] 54.( o __S:Ir] 64
(2 ':':":'524,""5‘“24,] = 2%|cos o7 +Ls.ﬂ2+ = cos -I—Lsm‘l. = —

= —324/2 - 324/2i
24(ecosTS’ 4TS 2 (755 159 + isin(75° — 15°) = Bleos60° + isin60%) =8
3cos 130 +asin 150) 3 (CoSV/PT T IO F iyt = 15 = Bloos6D” £ tsin60™ =

=4+ 43

®opma npeacraBjIeHus pe3yabTara:
Beinonnennoe 3aganue.

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM padoTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIIOIEHUEM
HEO0XOAMMOI TIOCIIEI0BATEILHOCTH JICHCTBUI; B OTBETE MPABHIBHO M aKKypaTHO BBHIIIOJHEHBI BCE

3aI1MCH U BBIYHCIICHHA.

Ounenka '"'Xopomo' CcTaBUTCS, €CIM BBIOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO

JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOIBL,

B X0/JI€ MMPOBECHUS PaObOThI ObUTH TOMYIIEHBI OTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BHIMOIHEHA HE TOJHOCTHIO MU

00BEM BBITTOJIHEHHON YaCTH pa6OTBI HC MO3BOJIACT CACIIATh IPaBUJIbHBIX BEIBO/IOB
Tema 2 JIuneiinas anredpa

IIpakTnueckoe 3ansaTue Ne 3
HdeiicTBUSA HAA MAaTPULIAMU

He.]'Ib: HAaYYHUTHCA BBIITOJIHATD JIeNCTBUS HaJ MaTpulamu.

Beinosnus patdory, Bel Oyaere:

ymembs:

- aHAJIM3UPOBAThH 3a/1a4y H/UIIHU POOJIeMyY U BBIACITATH €€ COCTaBHbIE YacTH;
- OIIPCACIIATD 3Tallbl PEIICHUA 3aJa4H,

- peaJM30BbIBAaTh COCTABJICHHBIN IUIaH.

MarepunanbHoe obecnieyenue:
I/IH}II/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHI/IfI.

9
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3aganue:
1. JlaHbBI MaTpUIIBI

Haiitn 24— B =,

2.J1aHbl MaTPUIIBI

_|=.-" I} B=

L

LI R O]
|

Haiitu matpuny 4xB—-Bx 4,
3. Berunciute matpuiy X = 2CB + 34", ecm

10 -2 2 1
2 -1 2
A :(2 1 —1) B=(5 5 o) =({] —3)
11 0 3 2
IopsiioK BBINOJIHEHHS! PAa0OThI:
1. BauMareapbHO 03HAKOMBTECH C YCJIOBUECM 3aJaHUs.

2. Ilonp3ysicb KOHCHEKTOM JIEKLUH, 0A0epuTe HYKHYIO (POpPMYNy MM COOTBETCTBYIOIIEE
yCIIOBHE ISl PELICHUS 3a1a4H.

Xoa paGoTsI:

1.IToBTOopUTE MpaBwmia u GOPMYJIbI.

2.0npenenute NOPSIOK JESHCTBUS B 3aJJaHUH.

3. 115t KaXKI0T0 JACUCTBUS IPUMEHHUTE COOTBETCTBYIONIYIO (POPMYITY.
4.0dopmute perieHue.

Ha ocHOoBaHMM U310KEHHOTO MaTeprasa pacCCMOTPUM IPUMEPHI pELICHUS 3a1a4.
- 3) 1 4

A= : LB=|
1. Tano ypasHenne A+X=B.3nece = '/ 'Y =3/ Hajitn X.
Ecim A + X=B, 1o X=B — A. Kaxnplil 31eMeHT pa3HOCTH JABYX Marpull B u 4 paBeH
pa3HOCTH COOTBETCTBYIOIIUX 3JIEMEHTOB TAHHBIX MaTpHIL B u A.
Torma
(1 4N (7T - (-6 7)
‘\_|n 5) \2 1 {3 5
2 -3 1 2
| = ] =

2. JIaHBI MaTPHIIBI u ' ' Haiitu MmaTpuny Bx 4 - A% B,

[ycts € = 4xB. Torga snement ~ ¥  matpuisl C paBeH cyMMe TIPOH3Be ICHHT
DIIEMEHTOB i-0i CTPOKM MaTPUIIBI A Ha COOTBETCTBYIOIIHE dJIEMEHTHI |-TO CTOJI0Ia
MaTpulsl B

b
(C;r;' = Z i 'bjg')'

=1

1 2) (2 -3
BXA: = =

o 5T
C(1242:(-1) 1:(=3)+2-1) (0 -1
l0241-(-D) 0-(=3)+1-1) (-1 1
AHaIOTrHYHO UMEEM:

10



-3\ (1 2
=T 1 "Io 1|
(214630 2:24(H0) (2 ] ¥

~1-141-0  -1-2+11 ) (-1 -1

AfB:[

Torma matpuua
[0 —1) [2 1)
BxA—-AxB= - =
-1 1 -1 -1
0-2 -1-1 -2 -2
_[—1—(—1) 1—(—1)}[0 2}
3. Borumciure Matpuiy X = 2CB + 347, ecu
1 0 -2 2 1
_ (2 -1 2y,
A-(z 1 —1)3—(_1 2 ﬂ)C—(ﬂ —3)
1 1 0 3 2

Pemenue:
BrinmoaauM 3amaHue 0o IeNCTBUSIM:

2 1 4 2
y 2c-2-(o sp(o )
3 2 6 4

2) 2CB=
4 2
2 -1 2
':I _6 . e
(5 4) (_1 2 D)
4-242(-1) 4-(—1)+2-2 4:-24+2-0 6 0 8
0-24(—6)-(-1) 0-(—1)4+(-6)-2 0-24(—6)-0 =(e —12 III)
6:2+4-(—1) 6-(—1)+4-2 6:-2+4-0 8 2 12

Haiinem Matpuily, TpaHCIIOHUPOBAHHYIO K A:

10 -2 1 2 1
A=l2 1 -1], A"= |0 1 1
1 1 0 -2 -1 0

1 2 1 3 6 3
1) 34"=3- (u 1 1):(0 3 3)
-2 -1 0/ \—=6 -3 0

6 0 8 3 6 3 9 6 11
2) 2CB+34"'=|6 —-12 o+ [0 3 3 :(5 -9 3)
8 2 12 —6 -3 0 2 -1 12

dopMa npeacTaBJIeHus pe3yJbTara:
BrimmonHeHHOE 3a1aHuE.

Kpurepum ounenku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
HEO0OXOMMOM MOCIeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "xopomo'" CTaBUTCS, €CIM BBHITIOJHEHBI TpeOOBaHUS K OIEHKE "OTIWYHO", HO

11



JOMYLIEHBI 2-3 HeloYeTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBL,
B X0JI€ MPOBECHUS PaObOThI ObUIH TOMYIIEHBI ONTUOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJId padOTa BBHINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh IPABUIIbHBIX BHIBOJIOB

Tema 2 JInneitnas anreopa

IIpakTuyeckoe 3ansitue Ne 4
Boruuciienue onpenenuresei

]_[e.m,: HAaYYHUTHCA BbIYUCIIATH OIIPCACIIUTCIIN.

Boinoainus padorty, Bel Oynere:

ymemp:

- aHAJIM3UPOBATH 33]]a9y /WM IPOOJIEMY U BBIICTISITH €€ COCTABHBIC YaCTH;
- OIIPEAEIIATH 3TaIlbl PELICHUS 3a/1a4H;

- peaJIn30BbIBATH COCTABJICHHBIN TUIAH.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI J'IeKI.[PIfI.

3aganmue:

1. HW3BecTHO, YTO ONpENeTUTENh BTOPOTO MOPSIIKa
4 —3x
-1 6

paBeH mectu. HaiiTu 3HaueHue x.
2. HaiiTi 3Ha4eHME ONPEACITUTEINS TPETHETO MOPSIKA

ITopsinok BbINOJHEHUs PadOThI:

1. BHuMaTenpHO 03HAKOMBTECH C YCIOBUEM 3a/IaHMUS.

2. OnpenenuTte NopsI0K ONPEAETUTENS.

3. [l BIYUCIIEHHSI ONPEAETUTENS IPUMEHUTE COOTBETCTBYIOILYIO (POPMYITy.

Xoa padoThI:
C KaxJ10M KBaJpaTHOM MAaTPHUIIEH CBSI3BIBAIOT YKCIIO.

DTO YKCIIO0 HA3BIBACTCS OMpEIENUTENeM MaTpullbl. ONpeeTuTeNb BEIYUCIETCS M0 0COOBIM
npaBuIaM U o0o3Havaercs |A|, det A, AA.

Uwucno cTpok (cTon0110B) OnpeIeTuTeNs] HA3bIBAETCS €r0 MOPSIAKOM.

Orpe/ieuTeNb MEPBOro MOPSJIKA MATPHUIIBI A= (Hl I }]K] paBeH aemenTy ai1: |A|=an
OnpeienuTeb BTOPOTo NOPsIKa 0003HAYAETCS CUMBOJIOM

a4y
a, .,
U paBeH |A|=a11822-212821.
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JI1st BRIUMCIICHUST OIPEeIeTUTENeH TPEThEro MopsiKa CylecTByeT TaK1e MpaBuiia.

IIpaBuiio TpeyroJabHUKa
CxemMaTH4ecKH 3TO MPABUIIO MOXKHO U300pa3HTh CICIYIOINUM 00pa3oMm:

2

|

[
XX
e &

W+» «—=»

[TpousBeneHne 37€MEHTOB B IEPBOM OIIpEIEIIUTENE, KOTOPBIE COSTMHEHBI IPSIMBIMH, OepeTcst
CO 3HaKoM "TUItoc"; aHAJIOTUYHO, JUIsl BTOPOTO OINPEAEIUTEINS - COOTBETCTBYIOLIUE IIPOU3BEICHUS
OepyTes co 3HaKoOM "mMuHyc", T.e.
i1y a1z dyy
i3y Gz Azy | = G20y + Q12030 + G13a21055—

fg) gz Mgy

[

—dpidagidge — 1202103y — d1adzad]

Ha ocHoBaHuM H37105KE€HHOT'O MaTtcpHrajia paCCMOTPHUM IIPHUMCPLI PCIICHUA 3a/1a4.
1.Beruuciuts OIPEACIINTCIIbL BTOPOI'O IOpsaKa
-2 -4

5 7

Onpenenurens paBeH

— 7
P

-4 =(-2)-7-5-(-4)=-14+20=6.

5 7
2. BeruncnuTh onpeneuTeNb TPETHEro MopsaKa
3 4 -5
g8 7 -2
2 -1 8
Torna
3 4 -5
8 7 -2/=3-7-8+8-(-1)-(-5)+4-(-2)-2—
2 -1 8

-2-7-(-5)—(-1)-(-2)-3-8-4-8=168+40—16+70 -6 — 256 = 0.

®opma npeacraBiaeHus pe3yJabTara:
BrinonHeHHOE 3a1aHueE.

Kpurepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM pabOTa BHIMOJHEHA B MOJTHOM 00BEME C COOTIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPaTHO BBITIONHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka "xopomio' CTaBUTCS, €CIM BBIOJHEHBI TpeOOBaHUS K OIEHKE "OTIWUYHO", HO
JONYIIEHBI 2-3 HEeo4YeTa.

Ouenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH JTOMYIIICHBI OLTHOKH.
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OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOIHEHA HE TIOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJISIET ClIENaTh MPABUIIbHBIX BHIBOJIOB

Tema 2 JIuneiinas anredpa

IpakTuyeckoe 3anaTHe Ne 5
Pemenne cucrem JiuHeliHbIX ypaBHeHud meTonoMm Kpamepa

esb: HAy4YUTHCS pelIaTh CUCTEMBI JIMHENHBIX YpaBHEHU MeTo10M Kpamepa.

Bbinosinus padory, Bel Oyaere:

ymemp:

— ONPEACIISITH ATAIlbl PEMICHUS 3a0a41

— pellaTh CUCTEMBI JIMHEHHBIX YPABHEHHUH Pa3IMUHBIMU METOIaMU
— OLCHHMBATh PE3YJbTAT U MOCJIECACTBUSA CBOUX JICHCTBHIA.

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

3ananmue:
9x+2y=8.

4x+y=3

1. Cucremy peunth MmeTogoM Kpamepa.

3X-5y+2z=3
2. Haiitu pemienne CJIAY < X—Yy+2z=3 mnpu nomorm mMetoaa Kpamepa.
x+y-3z=12

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonp3ysich KOHCIIEKTOM JEKIUi, moadepuTe HYXHYIO (OpPMYITy WM COOTBETCTBYIOIIEE
YCJIOBHUE ISl PEUICHUS 3a/1a4u.

Xoa paGoTsI:
Teopema Kpamepa. Ecnu onpenenurens MaTpUIbl KBaAPATHOW CUCTEMBI HE PaBEH HYIIIO,

TO CHUCTEMa COBMECTHAa M HMMEET €JUHCTBEHHOE pEeIleHHEe, KOTOpOE HAXOAUTCA Mo (dopMylaM
Kpamepa:

LA
-3

rae jL - OHpe)IeJ'II/ITeJ'IB ManI/II_IBI CHCTEMBI, le' - OHpe}IeJ'II/ITeJ'IB ManI/ILII)I CHUCTEMBI, TC
BMECTO i -T'0 CTOJIOLA CTOMT CTOJIOEL] IPABLIX YaCTEN.

PaccmoTpum npumepsl pemeHus 3aaad.

3 o — 7

<X —3)

1. Pemuts cucremy ¥ 9=Y o npasuny Kpamepa.
OCHOBHOH ONpENEIUTEND PABEH
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A

Ecrn 4=0 10 npasuio Kpamepa juist pemeHus CuCTeMbl He IIPUMEHSIOT.

& 510 OTIPEICTTUTENh, KOTOPBIN IMOTYYaETCs U3 TIIABHOTO OMPEISTUTENSI CHCTEMBI ITyTEM 3aMEHBI
CTOJIOIA, COCTOSMIETO U3 KO3 (UIIMEHTOB MPHU X
Ha CTOJIOEI, COCTOSIINN U3 COOTBETCTBYIOIIUX CBOOOIHBIX WICHOB,
HNmeem
7 -3
Ax =
9 6

AHanoru4to,

Ay o
~ - 3TO ONpPEIEIUTENb, KOTOPBIN MOJYYaETCS U3 TJIABHOTO ONPEACTUTENS] CUCTEMBI ITyTEM

3aMCHbI CTOJ'I6I_[a, COCTOALLICTO M3 KOS(i)(bI/II_[I/IeHTOB Inpu Y Ha CTOJ'I6€I_I, COCTOHH_II/Iﬁ u3
COOTBCTCTBYIOIIUX CBO60ILHI)IX YJICHOB,

Torna
2

Ay =
? 59

?‘

BepHbiM oTBETOM OYI€ET:

|
I Ia = L

2. Haiitu pemenne CJIAY {2: ' npu nomomu metona Kpamepa.

Pemenue. Beruncnsem ONpCACIINTCIIb MATPULIBI CUCTCMBI:

o2
21

A=

‘:5-1—2-2:1%{»

Tak xak 2#0, To mo Tteopeme Kpamepa cuctema COBMECTHa M HUMEET EIUHCTBEHHOE
pelienue. BblMMCIMM  BemoMmorarenbHble  ompenenuTenn.  Onpenenutens A1 moaydum U3
onpeaenuTens A 3aMEHON ero MmepBoro Crojdua CToiduoM cBoOOIHBIX K03 duuneHToB. Bymem
VMETB!

-
i

A=y

2
1

AHaJIOTUYHO, ONpeNeTUTENs A2 MOTyYaeTcst U3 ONPEAEIIUTENS MATPHIBI CHCTEMBI A 3aMEHOM
BTOPOTO CTOJI0I1a CTOIOIIOM CBOOOIHBIX KOA((PUIIMEHTOB:

5T - .
Ay = 5 9 =45 - 14 =31

Tornma momy4aem, 4To
Ay —11 Ay 31
n=yx = - lhm=y=7=i

®opma npeacraBiaeHus pe3yJabTara:
BrinonHeHHOE 3a1aHueE.
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Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOITIOICHUEM
HE0OXO0IMMOM TIOCIICIOBATEIPHOCTHU JICHCTBUI; B OTBETE MPABWIBHO U aKKYPATHO BBITIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCcTU TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIIbHBIE PE3yJIbTaThl U BHIBOJIBI;
B XOJI€ TPOBEICHUS paOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIIENATh MPABUIBHBIX BEIBOJIOB

Tema 2 JIuneiinas aaredpa

IIpakTuyeckoe 3ansitue Ne 6
Pemenne cucreM JMHEHHBIX yPaBHEHUH MATPUYHBIM METOIOM

Ileab: HaydnTHCS MPUBOJUTH MAaTPULy K CTYIIEHYaTOMY BHJY, pelIaTh CUCTEMY JIMHEHHBIX
YpaBHEHHMI MaTPUUHBIM CIIOCOOOM.

Brinosinus padorty, Bl Oynere:

ymembp:

— OIPEACIIATH 3TAlbl pCHICHUS 3aa4n

— pfliaTb CUCTCMbI JIMHEHHBIX ypaBHeHI/Iﬁ Pa3siIM4HbBIMU METOJaMU
— OLICHMBATh PE3YJIbTAT U MOCIECTBUS CBOUX JIEHCTBUIA

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3apanmue:
ar1 + 2x2 =7
N 2ry a2 =10
1. Haiitu pemenne CJIAY MaTpPUYHBIM METOOM.
2}{1 + ?X: + 13X3 = 2?
2. Pemuthb cucremy : 3% + 14x; + 12x3 = 11 MaTpUYHBIM METOJIOM.
5X1 + 25}{2 + 15}:3 =3

IMopsiaok BbINOJIHEHUS PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.

2. Tlonb3ysach KOHCIEKTOM JIEKIMH, MOJ0EpUTEe HYXKHYIO (DOPMYIy WM COOTBETCTBYIOIIEE
YCJIOBHUE ISl PEUIEHUS 3a1a4H.

Xon paborhr:

C nomo1pIo TaHHOTO METOAAa MOKHO HAXOUTh PEIICHUE TOJIbKO /U1l kKBaapaTHeiXx CIIAY.
3anuiieM 3aJJaHHYI0 CUCTEMY B MAaTPUUHOM BUJE: AN = B
Ecnu matpuna /A HeBLIpoKIEHa, TO TOrJa ¢ MOMOIILIO ONEPALM Hall MATPUIIAMH BLIPa3UM
HeusBecTHYI0 MaTpuily X . Oneparius AeeHuss Ha MHOXKECTBE MaTPHIIl 3aMEHEHAa YMHOKEHUEM
Ha 00paTHYIO MaTPHILy, IOATOMY JOMHOKHUM ITOCJIETHEE PABEHCTBO Ha MaTpUIly A ' cieBa:

ATAX =A'B= EX=A"'B=
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X=4A1B

[ToaTomy, 4TOOBI HAMTH HEU3BECTHYIO MaTpUlly X HaJ0 HallTH 0OpaTHYIO MaTpHILy K MaTpuULe

CUCTEMBI 1 YMHOXKHUTH €€ ClIpaBa Ha BEKTOP-CTOI0EI CBOOOAHBIX KOI(DPHUIIMESHTOB.

AJTOpUTM pEllIeHUS] CUCTEMBbI JIMHEHHBIX YPaBHEHUI MAaTPUUHBIM METOI0M:

1. CocraButh MaTpuily A u3 KO3QPUIIMEHTOB IIPH HEU3BECTHBIX, MaTpUIly B 13 CBOOOIHBIX
YJICHOB ¥ MaTpUILy X U3 HEM3BECTHBIX.

2. Haiiti 0OpaTHYIO MaTpHILy Al

3. Haiitu npousBenenrne oOpaTHON MaTPHIIBI Alua MaTpHILy-cTo0e1 CBOOOHBIX WICHOB B.

Ha ocHOBaHMYM M3]I0KEHHOTO Marcpuraia paCCMOTPHUM IIPHUMEPEI pCIICHUS 3a/1a4.

2ry +x3+ 13 =2
€I — Iz = -2
PelyTs ¢ HOMOIIBIO OOPaTHOM MaTPHUIBI CHCTEMy \ =41 — 2+ 2ry =2
Pemenue:
3anuiieM JaHHY0 CHCTEMY B MATPHYHOM (hopme:
AX = B,
Hi]
2 11 ) 2
A (1 ln) X=| o B ( 3)
rae 4 -1 2/ - wmarpuiia CHCTEMBI, T35 /- cronOeln, HEW3BECTHBIX, 2 /-

cTosioer mpaBbIxX yacTeit. Torma
X=A'B
Haiinem oOpaTHyI0 MaTpuIly A ' K MaTpuIle A C IOMOIIBIO COIO3HON MaTpPHUIIBIL:
A 1 — % ;“{T
3nech A = |A] - onpenenurens Marpunsl A ; Marpuna A - coro3Has MaTpula, OHa MOJy4YeHa U3
UCXOAHON Marpuibl A 3aMeHOl ee DJIEMEHTOB MX anreOpandecKMMH JONoaHeHusMH. Haiinem A,
JUTSI 9TOTO BBIYUCIIMM aJIreOpandecKue TOMOJHEHHSI K DJIEMEHTaM MaTpPUIIbI A
1 0

F e B R PR RV I
.41;5={—1}1'”H j ‘=? Ay = (-1 ,1) — -3
Agy — (—1)2F2 9; é 1 Agy = (—1)2F r“: - ‘:;
Agy = (1P| {1)‘:1 Agy = (~1)*+2| 2 {1)‘=1
;1;;;;:{—1}”'”‘ 11) _1 ‘= -3

Taxum o6pazom,

. { —2 2 2
A ( 3 1 .',)

Onpenenuresnb Matpuilbl -
2 11

A=|1 =1 0|=2-(=1)-241-(=1)-1+1-0-3-
3

-1 2

3 (=1)-1=(=1)-0-2—=1-1-2=—=4#£0
A Torma
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—3 1
1 1
5 =3

1

FnY

4

[ e ]

OTCIOI[a HCKOMasd MaTpuia
T 1 -2 =3 1

X = Ig = = _]_ —2 1 1 -

(GRS R
I

‘_,,
| S
wt
|
]

—1 r = —1
= 1 = ra =1

Iy = 3

C[)opMa NnpeacraBjJacHusd pedyjabTara:
Brimonnennoe 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTJM4YHO'" CTaBUTCS, €ClIM padoTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMOM TOCIEI0BATENBHOCTH JICHCTBUIl; B OTBETE MPABUJIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ounenka "xopomo' CTaBUTCS, €CIHM BBIIOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIETBOPUTEJIBHO'" CTAaBUTCS, €Clid paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJISET ClIENaTh MIPABUIIbHBIX BHIBOJIOB

Tema 2 JIuneiinas aaredpa

IIpakTnuyeckoe 3ansitue Ne 7
Pemienue cucrem JIMHeHBIX ypaBHeHU meToaoM ["aycca

Ieab: HAy4YUTHCSA NMPUBOJUTH MAaTPULY K CTYIIEHYATOMY BUJY, PELIaTh CUCTEMY JIMHEUHBIX
ypaBHeHUH MeToaoM ['aycca.

Boinoainus padorty, Bel Oynere:
ymemb:
— OIpPEAENSTh 3TAlNbl PEIICHUS 3aa4n

— peuiaTb CUCTCMbI JIMHEWHBIX ypaBHeHPII’I pPa3InYHbIMU METOJAaMU
— OOCHHUBATD PE3YJIbTAT U MOCIICACTBUA CBOUX JnencTBuit

MarepuanbHoe obecrieyeHune:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganue:
2;]’"1 + @3+ gy = 2

T — T2 = —2

1.Pemuts CJIAY (421 — 22 + 213 = 2 yetonrom Naycca.

2. Pemuth cucreMy meronoM I'aycca.
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R+ x-rn=0
dm—dm+ =73

oA m=—4

IMopsiaok BbINOIHEHUS PA0OTHI:

1. BuuMarenbHO 03HAKOMBTECH C YCIIOBUEM 33/IaHMUSL.

2. Tlonp3ysich KOHCIIEKTOM JICKIIUH, MOA0EpUTE HYXKHYIO (POPMYITy WM COOTBETCTBYIOIIEE
yCIIOBUE JIJISl pEUICHHUs 3a/1a4H.

Xox padoThI:
Meton I'aycca 3akirodaeTcst B OCJIEIOBATEIIbHOM UCKIIOUEHUH IEPEMEHHBIX U
npeoOpa3oBaHUM CUCTEMbI TUHEHHBIX alTreOpandecKux ypaBHCHHI

@A Ry AT, =i,

) gt gy + o g X, = By,

,_axlxl"-axﬂxﬂ +"'+a:'mxx = ‘E’-"x

K TPEYTOJIbHOMY BUITY

E Oy oo X, = d);
CyaRy t. . Oy Xy =y,

Tl =l C=1.[k=12, .. #).

"~

[lepexon oT mepBoii cUCTEMBI ypaBHEHUH /10 TIOCIEIHEN HA3bIBACTCS MPSMBIM X0JI0M METOAa
l"aycca. OGparnbiii xoa MeToaa ['aycca HauMHaeTCs ¢ MOcaeAHe cUCTeMbl ypaBHeHU. Ee

pemaroT ¢ KOHIAa 10 HaYaja. W3 nocnengnero YPaBHCHUA HAXOAAT T . IloacTaBuB 3TO 3HAUECHUE B

iy
npeamnocienHee - Haxomsat “#-1 u T.1. V3 mepBoro ypaBHEHUs! HAXOIAT i

Ha ocHOBaHuuM U3710°KEHHOTO MaTepHraia pacCMOTPUM IIPUMEPHI PELIEHUS 3a1a4.
2%y + Ty +13%; = 27
1) Pemmth cucremy : 43% + 1dx; + 12x3 = 11
Sy + 25, + 163 =3
MerozoM ['aycca.
JIns 3amaHHOM cCUCTEMBl YPaBHEHUH 3alIMILIEM PACIIUPEHHYIO MAaTPUILY U, BBITTOJIHSS
3JIeMEeHTapHbIe TTPeoOpa30BaHUsl, PUBENIEM €€ K TMarOHAIbHOMY BUJTY.

2 7 13|27

3 14 12111

5 25 1613

YMHOXHUM 1-y10 cTpOKY Ha (-2 )u puOaBUM MOITYUYEHHYIO CTPOKY KO 2-0i U 3-eif, moaydum
MaTpHUILy

2 713 |27
-1 0 —14(—43
1 11 -—-101-51
ITomensiem Mectamu 1-yro CTpoKy co 2-0M, 2-y10 ¢ 3-€ii, IOJIy4uM MaTpHIly
-1 0 —14|-48
1 11 -—-10-51
2 713127
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YMuOX)UM 1-yt0 cTpoky Ha ( 1) 1 nmpubaBUM MOTYyYEHHYIO KO 2-0H, 3aTeM |-yI0 YMHOXHUM Ha

(2)um
1 0 14|43
MpuOaBUM MONYYCHHYIO K 3-¢#, moayuuM | 0 11 —24|—94
0 7 —-151-59
YMHOXkUM 2-y10 cTpoKy Ha (-7),a 3-pto Ha (11) u mpubaBUM MOTYyYEHHYIO 2-YIO CTPOKY K 3-
1 0 14|43
bel, moyunm | 0 11 —24|—94
0 0 3189
YMHOXMM 3-b10 CTPOKY Ha( 8) U MOJIy4YEHHYIO IPUOABUM KO 2-OH, OJIyYUM MaTpHULLy
1 0 14|43
0 11 0)-22
0 0o 3189
Paznenum 3-p1o cTpoKy Ha 3, 3aTeM YMHOXKHUM NOJIy4eHHY0 Ha (-14) u npubaBum k 1-0ii,

1 00
mojayyuMm Matpuny |0 1 0
0 01

1
OTtBer: X Z(—Z) .
3

2. Pemmuth CHUCTCMY UYCTBIPEX JIMHEHHBIX anre6pa1/1quKI/1X ypaBHeHI/Iﬁ MCTOJOM Faycca.

1 H = 1
—2 E , KOTOpas COOTBETCTBYCT CUCTCME ypaBHeHI/Iﬁ Hg = -2
3 X3 =3

Sm-3x+ 2 —8x =1,
M+ ra+r =0
It in+n+dn =0

dm+2x, +3xn +x, =3

Pemenue.

BeinuimeM paciMpeHHy0 MaTpuLly sl JAHHON CUCTEMBI
5 -3 2 =3l

i 1 1 1 1|0 .
i 05 1 4|0
4 2 3 1|3

CBezieM ee K TpeyroJIbHOMY BU/1y C IOMOIIBIO 3JIEMEHTApHbIX TpeoOpa3oBaHuil.

1.Ilomensiem MecTaMu NEPBBINA U BTOPOUM CTPOKH.

2. J1o6aBUM K 3JIEMEHTaM BTOPOT'0, TPETHET0 M YETBEPTOI'O CTPOK JIEMEHTHI IIEPBOM CTPOKH,
YMHO)XEHHBIE COOTBETCTBEHHO Ha ~7:—% 4

3. [lomensieMm MecTaMu BTOPOM U TpeTui CTpoKu. JJo6aBUM K 37€MEHTaM TPEThETO U
YETBEPTOrO CTPOK AJICMEHTHI BTOPOM CTPOKH, YMHOKEHHBIE COOTBETCTBEHHO Ha !

4. OT 4eTBEPTOro ypaBHEHHS YMHOKeHHOro Ha 11 BhramTaeM Tperhe ypaBHeHue

YMHOXEHHOE Ha ~--

5 -3 2 -l 1 1 1 (0

1
-1ttt 1o |lls -5 2 —g1 |l
A= =

305 1 40| [3 5 1 40
4 2 3 13| |4 2 3 13
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1 1|a
-2 10
-11 =91
o 5|30

Lo []1
_ + Ithp
2 102@
-11 =91 0
-3 -23 0

o O e
[ B e S N

1
2 0
02z -2 1| |0
0o-2 -1 -33] |¢0
Takoil paclIMpEeHHON MaTPULIBI COOTBETCTBYET CIIEAYIOIIAs CUCTEMA YPABHEHUI
R+ Em+x+xn=0
Xy — 2+ =0
=1l -9 =1,
5%, =30,

C 4eTBEpTOro ypaBHEHUS HAXOAUM ™ = 30/5=10 y noncrasisiem B TpeThe ypaBHEHUE

1l =149, =1+9.6=55—x,=-55/11=-5
HalineHnple 3Ha4€HUS TIOJCTABIIAEM BO BTOPOE YPaBHEHUE
Imy=2m-x=2-(-5)-fi=-16 = x =—16/2=8

W3 nepBoro ypaBHEHHUs HAXOAMM IIEPBYIO HEU3BECTHYIO
=Ny - Xp-X=E+5-0=T

=l =-dr=-%r==0
Cucrema NOJIHOCTBIO pellieHa U

— €€ peuIeHue.
dopma npeacTaBiaeHus pe3yJabrara:
BrinosHeHHOE 3a/1aHUE.

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
He00XOIMMOM TIOCTIEI0BATENHHOCTH JICHCTBUI; B OTBETE MPABUIIBHO U aKKYPAaTHO BBITIOTHEHBI BCE
3aIMCH ¥ BBIYHCICHUS.

Ouenka "xopomio' CTaBUTCS, €CIM BBIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOIBI,
B XO/JIe MPOBEACHUS PabOThl OBUIH OMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboOThl HE TIO3BOJIAET CAETATh MPABUIHHBIX BHIBOJIOB

Tema 3 IlpousBogHas pyHKIMH U ee IPUMEHEHHUE

IIpakTuuyeckoe 3ansitue Ne 8
JAuddepeHurpoBanme CI0KHbIX QPyHKIMI

He.]'lbl HAaYYUTBCA HAXOAUTDH ITPOU3BOAHBIC CIIOKHBIX (I)YHKLII/II‘;I

Beinosnus patdory, Bel Oyaere:

ymembs:

— aHAIM3UPOBATH 33a4y WIN IPoOIeMy U BBIJIENIATh €€ COCTaBHbIE YaCTH

— OIIPCACIIATH OTallbl PCIICHUA 3a1a4n

— pemath TNPHUKIAJHBIE 337a4d C HCIOJIB30BaHUEM 3JEMEHTOB Ju(p(epeHIHaTbHOTO U
HHTCIrpajibHOI'O ACUHCIIEHUH
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MarepunanbHoe obecrnieyeHue:
WNunuButyanbHble 3a1aHNs, CIIPAaBOYHBIC MaT€PHAIIbl, KOHCIEKTHI JICKIIHH.

3aganue:
Haiitu npou3Boubie PyHKITUH

1. y=(5x%—2x)"

2. flx) =3sin(2x — E}

3. f(x) = arcsindx+ arccos’x

4. flx) =logs(7x*—5x3 +1)

—
5. f(x} —In |1+|:c|3:r

-\‘I 1-cosx

IMopsiaok BbINOIHEHUS PA0OTHI:

1. BuuMarenabHO 03HAKOMBTECH C YCIIOBUEM 33/1aHMUS.

2. Tlonp3ysich KOHCIIEKTOM JICKIUH, MOAOCPUTE HYXHYIO (DOPMYITYy WIH COOTBETCTBYIOIISE
yCIIOBUE JIJISl pELICHHUs 3a1a4H.

Xox pabdoThI:

1. Onpenenuts Buj QyHKIMH. BBECTH MPOMEKYTOUHBIH apTyMEHT.

2. Omnpenenutb, KakMMU TMpaBWwIaMd JU(PQHEpEeHIMPOBAHUS HYKHO BOCIIOJIb30BAThCS.
[IprMeHUTH COOTBETCTBYIOIIEE MPABHIIO.

3. Mcnonp3ys Tabauiy mpou3BOJHBIX, HANTH IPOU3BOIHBIE (PYHKINH.

4. PacKpbITh CKOOKH U IPUBECTH MOOOHBIC, €CITH 3TO YIPOCTHUT 3aMTUCHh (PYHKIHH

PaccmoTpuM npumepsl peleHus 3a1ad.

Haiitu nmpoun3BoHbIe PYHKITHII:
1 glx) =(1—4x%)10
DyHKIHS SABIISICTCS CIIOKHOM CTEMEHHOM. BBeeM mpoMekyToYHbIi apryMeHT u = 1 — 4x2, Jlns
nuddepeHIpoBaHns HY)KHO BOCIIONb30BaThes GopMyiion (u™)' = nu™ -y’
y =10(1—4x%)%- (1 —4x?)" = 10(1 — 4x%)%(—8x) = —80x (1 — 4x?)?

2. flx) = sin%x- cos2x

OyHKIMS NpeAcTaBiseT co00M MPOU3BENCHUE JIBYX CIOKHBIX TPUTOHOMETPUUECKUX (YHKIUH.
[TosTOoMy cHadana BOCHOIb3yeMcs paBuiioM quddepeniupoanus (U - V)" = U'V + UV’

1 1 1
f'(x) = (sin 5% cos 2x)" = (sin Ex} "cos2x + sin Ex(caszx}’
BBeneM mpoMeKyTOUHBII apryMeHT : IS IEpBON PYHKIMH U = %x, JUISl BTOpOH (DYHKIIMH U = 2X,

[Ipu nuddepeHpoBaHUH UCTIONB3YEM CleNyIONIe (GOPMYIIbI:
(sinu)' = cosu-u',(cosu)' = —sinuu'.

1 1 1
F'{x) = (sin 5% cos 2x)" = (sin Ex} 'cos2x + sin Ex{casﬁx}“

1 1y 1
= cos5x: (E x) - co52x + 5in Jx (—sin2x) - (2x)°

1 1 1
= E COS5—X - COS52X — Zsmix -5in2x.
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3 gEx+5xT
Y = a1

OyHkuMs MpeacTaBiseT co0oil  yacTHoe — ABYX cilokHbIX  ¢GyHkiuil. [losTomy cHauana

' v'v—ov
BOCITOJIB3YyeMCSl TTpaBujIoM nuddepeHITupOBaHM (E) =0

(235 - log, (3 + 10x) — 23557 - (logy(3 + 10x))'

B (log,(3 + 10x))?

BBeseM mpoMeKyTOYHBIN apryMeHT : Ul IEpBOM (YHKIMH U = 3x + 5x?, I BTOPOM (QyHKIUH
u=23+10x,

r

}Z‘

[Tpu nuddepeHpoBaHUY UCTIONB3YEM CleNYIONIHe (POPMYIIbL:

(@)’ = a¥lna ', (logau)' = o —"u’ -

(235 - log, (3 + 10x) — 23%%5%7 - (log,(3 + 10x))’

- (log,(3 + 10x))?

235+55% 12 (3x + 5x2)' log,(3 + 10x) — 23%+5+7 GBI ionms fﬂx 775 (3 + 10x)'
(log, (3 + 10x))?

r

}Z‘

Jx+5xT _ =3x45xT 10
2 In2(3 + 10x) logy(3 + 10x) — 2 3+ 10x)In2

(log,(3 + 10x))?

3
4, f(x} = a:r"csingx + arccosbx

OyHKIUS TPEICTABISIET COOOH CYyMMY BYX CIIOKHBIX OOpPaTHBIX TPUTOHOMETPUYECKHUX (YHKIIHH.

[TosToMy cHadasa BOCHOIb3yeMcs npaBuiioM quddepenimpoanust (U +V)' = U" + V",
!

3
fix) = (a’rcsin Ex) + {arccos5x)’

o o 3 o
Beenem MMPOMEKYTOUYHBIN aPT'YMEHT :© IJId IICPBOU (bYHKI_II/II/I U= E.’X-’, AJIs1 BTOpOU (I)YHKI_II/II/I u = bx,

[Ipu nuddepeHpoBaHUN UCTIONB3YEM CIENYIOIINE (POPMYIIBL:
’ ’

u u
N ;(ﬂT'CCGSH}" = —

(arcsinw)’ = —
V1—wu” V1 —u?

¢ ¥
, 3 ) 1 (3 ) 1 , 3 5
= - —_ -X — Tr—— 5.’1.' —_ T -
frx) (arcsm -x | +(arccos5x) e 7 1_L5ﬂ,_( ) = e
R 47 mex?

5.f(x) = arccosV1l —e®

OyHKIUS SABJISETCS CI0XKHON 00paTHON TPUrOHOMETpHUYECKON. BBe1eM mpoMeKyTOUHBINH apryMeHT

u=+v1i—-e¥, Jlist nuddepeHIupoBaHus HY>KHO BOCIIOJIb30BATHCS opmyioit
p___u
(arccosu)’ = =
. — 1 —
f{x} = (m’c‘cusx.'l - sz) = - +1-— EZI:]r
J1-(1-¢")

[IpomMexXyTOUHBI apryMEHT SIBISETCS TakKe CIOXKHOW (yHkiued. BBemeM u s HEro HOBBIN
MPOMEKYTOUYHBI ApTyMEHT
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u=1—e%

st nuddepeHumpoBaHus HY>KHO BOCIIONIB30BaThCs (hOpMyIIon

)

i ! u

WU = —F—
{ } Eﬂl.lu

=" 1 =" 1 1 -

r _ fq _ -2x _— . 14 _ 2x - N . — pixy —
£ (x) = (arccosvi—e™) e (V1-—e™) —_— = (1—-e%)

1 1
L1 (2e)=

g% 21—gX V1—g®

C[)opMa NpeacraBjJacHud pedyjabTara:
Brimonnennoe 3aJaHuC.

Kpurepumn oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM padoTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ounenka '"xopomo' CTaBUTCS, €CIHM BBIIOJHEHb TPeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMNOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YyacT paboThl HE TIO3BOJISET ClIENaTh IPABUIIbHBIX BHIBOJIOB

Tema 3 IlpousBogHas pyHKIMH U ee IPUMEHEHHUE

IIpakTnuyeckoe 3ansitue Ne 9
HccaenoBanue GpyHKunii HA MOHOTOHHOCTb, IKCTPEMYMBbI, BBINYKJIOCTb, BOTHYTOCTb,

neperuo

He.]'lbl HAYYUTBCA HUCCIICA0BATDH (l)yHKI_II/II/I Ha MOHOTOHHOCTBb, JKCTPEMYMBbI, BBIITYKJIOCTbH-
BOTHYTOCTD, HeperH6.

Boinoinus padorty, Bel Oynere:

ymemb:

— aHATM3UPOBATH 3a]]a4y WU IPOOJIEMY U BBIACISTH €€ COCTABHBIE YACTH

— ONPENENATh TANbl PEHICHUS 3aJa4l

— peiuaThb MPUKIAAHBIC 3aa4U C UCITIOJIB30BAHUEM 2JICMCHTOB )II/I(l)(l)epeHHI/IaHBHOFO n
HMHTETPAIbHOTO UCYUCTCHUIN

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:
1) MHccnemoBath (yHKIMIO Ha TOYKH OKCTpEeMymMa H  TPOMEKYTKHM MOHOTOHHOCTH:

y =4x° —3x* —6x+12.
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2) MHccnenoBarh (YHKIMIO Ha BBITYKIOCTH M BOTHYTOCTb, HaWTH TOYKW Tmeperuoda:
3

y:%—x2+3x+1.

ITopsinok BbINMOJIHEHHUSI PAa0OTHI:
1. 3anumute GyHKIHIO.
2. Vcnonp3ys alrOpUTMBI, UCCIIEA0BATh (DYHKIIUU.

Xoxa padoThI:

AJITOPUTM Hccile10BaHusl (yHKIMH HA MOHOTOHHOCTDb M 3KCTPEMYyMBbl:

1) Haiitu npou3BogHy0 (QyHKIIUH.

2) Haiitu KpUTHYECKUE TOUKH.

3) OTMETUTh KPUTHUYECKHE TOYKM HA YHMCIOBOW NPSAMOH U ONPENEIUTHh 3HAK IIPOU3BOJHOM Ha
Ka)KJIOM UHTEPBAJIE.

4) 3amucaTb UHTEPBAJIBI, HA KOTOPBIX PYHKIMS Bo3pacTaer f'(x) = 0 u yObIBaeT f'{x) = 0.

5) Beimucarh TOYKM KCTpeMyMa U BBIYHUCIUTH 3HAYCHUS! PYHKIUU B HUX.

AJITOPUTM HCC/Ie10BaHus (PyHKIHMHU HA BBIIYKJIOCTh M TOYKH neperuda:

1) Haiit BTOpYIO IPOU3BOIHYIO.

2) Haiit TOYKH, B KOTOPBIX BTOpas IPOU3BOJHAS PaBHA HYJIIO WIIA HE CYILECTBYET.

3) OTMETUTHh 3TU TOYKH Ha YUCIOBOM HPSIMOM M OMNPENENIUTh 3HAK BTOPOM MPOM3BOAHOM Ha
Ka)KJIOM UHTEPBAJIE.

4) Ecmu f"(x) = 0, To TpaduK BeIMYKIbIA BHU3. Eciin f(x) < 0, TO rpaduK BBITYKJIBIH BBEpX.

5) Bprunciauth 3HaueHHs (QPyHKIMU B TOUYKaX Heperunoa.

1) dns pyskmun Y = 4x° —3x? —6x+12 D(y) =R.

3HAYWT, JJIS1 OTBICKAHUSI TOYEK SKCTPEMyMa HYXXHO HAWTH TOYKH, B KOTOPBIX NMPOU3BOJIHAS paBHA
HYJTIO 170031 HE CYIIIECTBYET.
¥ =122 —6x-6=6(2x" —x—1)

o 2 _ 1
Ecmu ¥ ~ 0 , TO 2x"-x-1=0_ Torpga x = _E U X = l. OTU TOUKM pa30OMBAIOT YHUCIOBYIO
MPSAMYIO Ha TpHU MIPOMEKYTKA.
o r
Haitinem 3HAK MIPOU3BOAHOMN y =6(2x" —x-1) Ha KaX]I0M,
u3 MOy YU BIITUXCS MIPOMEXKYTKOB.
+ 1 — L * fo.
L L] Ll
-2 1 X
1
Touku x = —E U X = | ABIAIOTCS DKCTpEMaIbHBIMH, TaK KakK MPU MEPEX0J]ie Yepe3 ITH TOYKH
MIPOU3BOIHAS MEHSET 3HAK.
X = _E — TOYKA MaKCHMyMa, TaK KakK IMPOU3BOJIHASI MEHSET 3HAK C «+» Ha «—», a ToUKa X = 1 —

TOYKa MUHAMYMa.
@yHKIUA BO3pacTaeT Ha UHTEpBaIax (— oo;—%} U [1;+oo) U yObIBaeT Ha [— % ;1} .
2) Haiinem BTOpYIO MPOU3BOIHYIO 3a/1aHHON (DyHKIINU:

d i )
' = (-3 +1) = (Z—2r+3) =z -2
i 2
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HaxoauM TOYKH, B KOTOPBIX BTOpPas MPOM3BOIHAS PABHA HYJIIO, VIS OTOIO PEIIaeM
b ii ol —

ypaBHeHue Y (z) =0,

y'(2)=r—-2=0=1r=2

HWccneayeM 3HaK BTOPOH MPOU3BOIHOMNM ClIEBa U CIPaBa OT MOJTYYEHHOM TOUKH:

- +

2 X

Tak Kak Ha IPOMEKYTKE (—00:2) BTOpas mpousBoHas ¥ M) < “, TO Ha 3TOM MIPOMEKYTKE
byukuus Y (ax JBBITYKIa; B CHIIy TOTO, YTO Ha IPOMEKYTKE (2 +o0) BTOpast

npousBojHas Y z) >0, ¢yHKIHs BorHyra. Tak Kak mpu mepexojie 4epe3 ToUKy & = 2 Bropas
IIPOM3BO/IHAs] CMEHMUIIA 3HAK, TO 3Ta TOYKA SBJSETCS TOUKOU nepernda rpaduka GyHKINU.
OtBer. Touka I = 2 - Touka nepernda rpaduka GyHKIUH.

Ha npomexyTtke (—oc:2) (YHKIHS BBIITYKJIa, HA IPOMEKYTKE (2:+00) (bYHKIMSI BOTHYTA.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOIHEHHAs padoTa

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOICHUEM
HE0OXO0IMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJIHEHB TpPeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTEJbHO' CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MOJYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABUILHBIX BHIBOJIOB

Tema 3 IlpousBogHas pyHKIMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansiTue Ne 10
HccaenoBanue GpyHKIMHA ¥ MOCTpOeHUe rpagUuKOB

Heanb padorbr: HayunThes uccnenoBars GyHKIUU U CTPOUTH I'padUKK PYHKIINH.

Boinoinus padorty, Bel Oynere:

YMETB:

- MPOBOAMUTH UCCIIeIOBaHNE (DYHKITMI C TTOMOIIIBIO PONU3BOTHOM;

- CTPOUTH IpaduKu GYHKLUH;

- pemaTth NpUKIaIHbIE 3a]IJa4H C UCTIOJIB30BaHUEM JIEMEHTOB I (HepeHIINaTLHOTO
UCYHCIICHUS.

MarepuanbHoe o0ecnieyeHme:

NunuBuayanbHble 3a0aHus], TAOIUIA TIPOU3BOAHBIX, KOHCIIEKTHI KN, YI€OHUKH.

3amanme:
HccnenoBath pyHKIMIO 110 OOIIEH CXeMe U MOCTPOUTH €€ Tpauk:
1. filee) = 527 — 38,

2. Flad = =

X —a’
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 3aaHMUSL.

2. Tlonb3ysichb KOHCIIEKTOM JEKIUil, moAdepuTe HYXHYIO (OpPMYITy WM COOTBETCTBYIOIIEE
YCIJIOBUE JJISl PELLIEHUS 3a1a4u.

Xon padoThl:
OO0mast cxema ucciueoBaHus (PyHKITHIA.

1. Haiitu o6nacts onpeaencuus Gpyukuun D (Y).

2. Haiitu (ecinm 3TO MOXHO) TOYKU IepeceyeHus rpaduka ¢ ocsMu koopauHat (mpu X = 0 u
npu Yy = 0).

3. UccnenoBarh (hyHKIMIO HA IEPUOJUYHOCTh, YETHOCTh U HEYETHOCTb.

4. HaiiTu MHTEpBaJIbl MOHOTOHHOCTH, TOYKH JKCTPEMYMOB W 3HAuCHHsS (DYHKIUH B ITUX
TOUKaXx.

5. Haiitn mHTEpBaJIbl BRITYKJIOCTH (BOTHYTOCTH) ¥ TOUKH Nieperuda rpaduka GyHKINH.

6. Haiitn acuMnToThI rpaduka QyHKIUH.

7. HaliTu 1OMOMHUTENIbHBIE TOUKH U TOCTPOUTH I'paduK MO pPe3ysibTaTaM UCCIeT0BaHMS.

AJNTropuUTM HaX0XJICHUS SIKCTPEMYMOB (DYHKIIMHM U UHTEPBAJIOB €€ MOHOTOHHOCTH C

HOMOIIBIO IEPBOM MPOU3BOIHON

1. Haiitu oGmacte onpeaeneHus QyHKIUU U MHTEPBAIIBI, HA KOTOPBIX (DYHKIUS HEMPEPBIBHA.

2. Haiiti npou3Boanyto ¢pynkuuu f '(X).

3. Haiitu kputumyeckue Touku ¢yHKiuu Y =T (X), T.e. TOYKH, NpHHAIISKAIME 00JACTH
orpezeacHus: PyHKIMHU, B KOTOPBIX ipou3BoaHas f '(X) oOpaiaercsi B HyJb HJIM HE CYIIECTBYET.

4. HWccnenosath xapaktep wu3MeHeHus ¢ynkuuu f(X) u 3Hak npomsomnoi f '(X) B
NPOMEXKYTKaX, Ha KOTOpbIC HAaWJCHHbIE KPUTHYECKHE TOYKH JCSIT 00JacTh ONPEICIICHUS
byukiwm y = f (X).

5. OTHOCHTENBHO KaXIOH KPUTHYECKOH TOYKH OIPENENUTh, SBISETCS JIM OHA TOYKOU
MaKCHMyMa, MUHHIMYyMa HJIH He SBJISIETCSl TOYKOW IKCTpeMyMa.

[ToMHM: KpuUTHUYECKas TOYKa Xp €CTh TOYKA MUHHMYyMa, €CIIH OHA OTJEINSEeT MPOMEKYTOK, B
kotopoM f '(X)<0, ot mpomexyTka, B koTopoM f '(X)>0, 1 Touka MakcuMyma - B IPOTHBHOM CJIy4ae.
Ecnu xe B coceqHUX MPOMEKYTKaX, pPa3ACICHHbIX KPUTHYECKOW TOYKOM X, 3HAK MPOU3BOJIHON HE
MEHSIETCS, TO B TOUKE Xo QYHKIIUS IKCTpEeMyMa HE UMEET.

6. BoruncnuTh 3HaUeHHs QYHKIIUH B TOUYKAX SIKCTPEMyMa.

7. 3ammcarh pe3ynbTaT HCCIENOBaHUS (YHKIMU: TPOMEXKYTKH MOHOTOHHOCTH U
IKCTPEMYMBI.

AJNTOPHUTM HaXO0KICHWS BHIMYKIOCTEH (DYHKIIMH U TOYCK Iepernoa:

Haxonum BTOpyrO IPOU3BOAHYIO .

Haxoaum Touku, B KOTOPBIX F=0ym ne CYLIECTBYET.
3. Hccnemyem 3HaK ciieBa W CIpaBa OT HAHJACHHBIX TOUYEK W JieJaeM BBIBOJ 00 WHTEpBajiaX
BBIITYKJIOCTH U O HAJIMYUU TOYEK reperuoa.
4. Haxoaum 3HaueHue YHKIMH B TOUKaX Meperuoa.
ACUMITOTEL.
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Acumnroroii rpapuka gynxuuu¥ = [ (*)gaspiBaerca npsMas, o6nanaromas TeM CBOMCTBOM,

4To paccrosHue OT TOukU'* f{*¥) g0 3710l TPSIMON CTPEMHUTCS K HYJIHO NP HEOTPAHUYECHHOM
yIaJIeHUH TOYKH rpad)riKa OT Havasia KOOP/IHHAT.

[Ipsimast © = o HA3pIBaCTCA BEPTHKAJBHON acUMNTOTOM rpadpuka GyHKIMK ¥ = f(*), eciau
XOTsI OBI OJTHO U3 MPEICIbHBIX 3HAUCHUH » lim  f) gy, fi ) PaBHO +0c My —0C |

3ameuanue. [Ipsmast © = #oHe  MOXKET  OBITh  BEPTHUKAJIbHOW  aCUMITOTOH,  €ciu
(GbyHKIMS HeTpepbIBHA B TOYKE « = Zn. [l0ATOMY BepTHKAJIbHBIE ACHUMOTOTHI CJIEIyeT MCKAaTh B

TOYKaX pa3pbiBa (PyHKIHH.
[Tpsimast ¥ = yo Ha3pIBAETCSI TOPM3OHTAJIBLHOM ACHMNOTOTOM rpaduka ¢GyHKIMH ¥ = /(2), ecnan

XOTs1 6B 02O W3 npeebHbiX 3Hadenmii - ) w1 /) papro w
3ameuanue. I'padhuk QyHKIUH MOKET UMETh TOJIBKO IMPABYIO TOPU3OHTAIBHYIO aCHMIITOTY

WM TOJIBKO JIEBYIO.

[Mpsimast ¥ = k= + b Ha3pIBaETCS HAKJIOHHOW acuMITOTOM rpaduka Gyukuun ¥ = [2),
ecmy S [flz) —kz =B =0
flxl ’ -
Ecmn s dynxumu ¥ = f(*) cymectByror npemenst Mt F gl U kL 1 yHKIHS

HMCCT HAKJIOHHYIO aCUMITOTYH = kx+b IIpu & — o0,

1. [IpoBecTu aHayu3 3ajaHHOM QYHKIIUU 110 OOIIEH cXeMe.
2. [Toctpouts rpaduk QyHKIUH.

HccnenoBaTh (PyHKIMIO M TOCTPOUTH €€ Tpaduk.

x2

T
1. O6aacts onpenenenus Gpyrxuun 17 Ulli4e0).
8
[0)=— 0
2. Tlpu moxacranoBke 3HaueHus * = 0 momydnm #0-1)

Takyro e TOUKY MOJTYyIUM eCITH TIpUpaBHsIeM QYHKIHIO K Hya0. Touka *=0- equHCTBEHHAS
TOYKA IEePECEUCHUs C OCSIMH KOOPIUHAT.
3. [IpoBepsieM HyHKIHMIO HA YETHOCTD

| [=x] %
71 K
S | ] x+1)

p(=x)z y(x). y(=x)#-y{(x)
Urak (1)YHKIII/I$[ HU YCTHAsd, HA HCUCTHAA, HCIICPUOJNYCCKad.
4. 21.]'[5[ OTBICKaHHUSA HWHTCPBAJIOB MOHOTOHHOCTHM BBIYHCIIAEM TICPBYIO IIPOU3BOAHYIO

, 2xc(x=1)-x° =x(x-2)
|

(byHKuHH ili' 1y 2(x-1)

[pupaBHUBas €€ K HYJIO MOJYYMM TOYKH TOJO3PUTENbHBIE Ha 3KcTpemMyM *=0+=2  Onu
pa3zbuBaioT o0nacTb ornpezeneHus Ha ClIelyIoIIne HMHTEPBAJIBI
monoTonnocty | IV ETUL2)U (275,

Hccnenyem moBeneHne MpoN3BOIHOM ClieBa U CIIpaBa OT HAMJACHHBIX TOUEK pa3OueHHS
P ) [ ) PO P 7110 ek ik SRR D
(-1-1° 4 20.5-1)
LS(LS-2) L3<0: 5 ()= ’lH—Z,-:‘i a
2(LS-1) 2(3-1)° 8

1LE)
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I'padmyecku nHTEPBAIBI MOHOTOHHOCTH OYIIyT UMEThH BUJ
)"'

- NN\t
0 1 2

Hccnenyemas (yHKIUs Bo3pacTaeT Ha uHTepBanax | "M*¥ ! gy yopiBaeT

{0:1),(1:2)

Touka *=0 — ToYKa JIOKAILHOIO MakCHMyMa, *=2 — JIOKaJbHOrO MHHMMyMa. Haiimem

Ymm 0. ¥rmin .,.:_,- [’ -
3Ha4YeHUE PYHKIUHU 2z-y

5. Inst OThICKaHMSI MHTEPBAJIOB BBINYKJIOCTH HaEM BTOPYIO TPOU3BOAHYIO
(2s-2Hz=0) = 22{2-2}(s-1) i

x-1) (x-1)
Takux HHTEpBAJIOB HET, TOCKOJIBKY BTOpask IPOU3BOJHAs HE IPUHUMACET HYJIEBBIX 3HAYECHUH B
00J1aCTH ONpeAeICHHUS.
6. Touka *=1 — BepTHKaJbHAasi aCUMNTOTa (YHKIWHU. YpaBHEHHE HAKIOHHOW aCHMITOTHI
HUMeEeT BUI Y = kx+b
Haxonum Hy»XHBIE TPaHULBI

1 Y I
= lum = lmn . -t op?
rtm2x{x-1) s-t=, 2 i 1Y

(=

(——— 1 lim =V
n yatem 2

lum -
1t 2(x-1) 2 n 2(x~-1)

lmm B
sz M r=1] 2

KoneuHbli1 BUJ NpsIMON CIEAYIOIINMA

1 1
P —Xd—.
¥ 3

7. Ha ocHOBE NMPOBEICHHOTO aHAIM3a BBIOIHIEM rocTpoeHue rpaduka gpyaxmun. s 3Toro
CHayaJla CTPOMM BEPTHUKAJbHbIE U HAKJIOHHbIE ACUMITOTHI, 3aT€M HAXOJUM 3HaueHHe (QyHKIMH B
HECKOJIBKMX TOYKaX U 10 HUX IIPOBOJAUM ITIOCTPOCHHUE.

‘.

®opma npeacraBiaeHus pe3yJbTara:
BrinonHeHHOE 3a1aHueE.

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHIMOJHEHA B IMOJTHOM 00BEME ¢ COOIIOICHUEM
He0OX0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka "xopomo' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HEeo4YeTa.

Ouenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pabOTa BHIMIOJHEHA HE MOJHOCTHIO, HO
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00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MONYYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOIBL,
B X0JI€ MMPOBEACHUS PaObOThI ObUTH JOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH pabOThI HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBOJIOB

Tema 4 UnTerpaJj v ero npujioKeHust

IIpakTuyeckoe 3ansitue Ne 11
BoiunciieHue HeonpeaeieHHbIX HHTETPaJioB

Lesib: HAYYUTHCSI UHTETPUPOBATH (DYHKIIMHU, UCTIOTB3YS METO/IbI MHTETPUPOBAHUS.

Beinosinus padory, Bel Oyaere:
ymemb:
— aHAIM3WPOBATH 33/1a4y WM MPOOJIEMY U BBIJICIATH €€ COCTaBHBIC YAaCTH

— pfliaTh IPHKIAAHBIC 3aga4d C HCIIOJIb30BAHUECM J3JICMCHTOB ,Z[I/I(i)(bepeHI_[I/IaHbHOFO n
HHTCrpajibHOI'O HCYUCIICHHI.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCPHUaAJIbl, KOHCIICKThI J'IeKI.[PIfI.

3aganue:
Haittn HeonpeneneHHble MHTETPasbl, HCIOJIb3YS METOJ 3aMEHbI ITIEPEMEHHOM:

a)J‘ dx

211
e

dx -
6)-|‘(4x+3)5 ’

B)j\/zd%;

F) J.S\/?,x +2dx -

HOpﬂ}IOK BbIIIOJTHCHU A paﬁoTbI:

1. 3anucats 3alaHuC U OIPCACIUTb, KaKhUM H3 MCTOIAOB HHTCTPHUPOBAHUS HCO6XO)II/IMO
BOCIIOJIb30BAaTHCs.

2. Ecnu wHTErpans MOXHO HaWTH METOJOM ITOJCTaHOBKH, TO BBECTH HOBYIO NEPEMEHHYIO,
HaiiTu ee nuddepennnan. [locne BBeAeHNs] HOBOM MEPEMEHHOM 3aJaHHBIA UHTErpal MPUBOIUTCS K
HOBOMY MHTETPaIy, KOTOPBIH SBIISIETCS TAOIUYHBIM.

Xox pa0doThI:

Oyukius F(X) HassiBaeTcs mepBoobpasuoi it ¢yakuuu y = f (X) B mpomexytke [a ; b],
€CJIH B JII00OH TOUYKE 3TOr0 MPOMEKYTKa €€ mpon3BoaHast paBHa f (X).
Otpickanue mepBooOpa3HOW (GyHKIMM 10 3amaHHoW e€ mnpomsBogHod f (X) wimm mo
mapdepenimany f (X) dxects nelictBue, oopatHoe AUMGEPSHIMPOBAHUIO - UHTETPUPOBAHHE.
[Tpy HAXOXIEHUU HEOMPEICICHHBIX MHTETPAJIOB HCIOJB3YIOT CBOWCTBA MHTETPAJIOB U
TabIuUILy.

Ceoticmea HeonpeodeleHHo20 UHmezpana.

1) mnpousBoaHAs OT HEONPEICICHHOTO HWHTErpaja paBHA TOIBIHTETPAIbHON (YHKIUHU, T.C.

(J f(x)dx)l = f(x)s
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2) nuddepeHIMAT HEONPEACICHHOIO HHTErpaia PaBeH IOABIHTErPaJbHOMY BBIPRKEHHIO, T.C.
f(x)dx): f (x)dx ;

3) HeomnpeneleHHbIH UHTErpai ot auddepeHImana HeKOTOpoi (GYHKIIMHA PaBeH 3TOH (QYHKIUH C
TOYHOCTBIO JI0 IOCTOSIHHOTO CJ1araeMoro, T.e. J’ dF(x) = F(x)+c T1eC — IPON3BOJILHOE YHCIIO;

4) TMOCTOSHHBI MHOYKUTEIh MOYKHO BBIHOCHUTH 3a 3HAK MHTErpaiia, T.c. J’ of (Vdx=a .[ f(d(x)» TIAE & —

HEKOTOPOE YMCJIO;
5) wuHTerpan oT aareOpanveckoil CyMMbl JBYX (YHKIUI paBeH TAaKOil K€ CyMME HMHTErpajioB OT
3TUX (QYHKLUH, T.€. J'(f (x)+g(x))dxzjf(x)dx+fg(x)dx-

Tabauya HeonpeoeneHHbIX UHMESPAN08

1 J'de:c; 9. J.cos)cdx:sinx+c;
2. Idx:x+C; 10. J. —arctg +C a=0;
a® +x?
n+1 .
3. J'x“dx:x +C, n#—1: 11. I 5 —Ir"x a‘+C,a;¢0,
n+1 x2-a? 2a \x+ \
e .
4. I7:|n\x\+01 12. jﬁ_mmln +C,
—a<Xx<a,a>q0;
5. [E —a/x+ci 13 =infx+v2? £al+C, a=0;
‘\G 2+a
6. J. b =In\x+a\+C; 14, Ie "dx=e"+C,
x+a
7. jsinxdx:—cosx+c; 15. j =1gx+C
cos® x
e @ : 16. [ __cersc
8. J‘a dx:m+c,a>0,a¢1, ~[Sin2x &
Memoo 3amenvl nepemennol
[Iycte x=¢(x) — ¢yHkous, HenpepsiBHO aupdepeHImpyeMas Ha paccMaTpUBAEMOM

npomexytke. Tora I f (x)dx :I f (o(t))'(t)olt -

Ota popMyiia Ha3bIBACTCS hopMyn0U 3aMeHbl nepeMeHHOl B HEOIIPEJEIIEHHOM HHTErpale.
Ha ocHOoBaHMM U3JI0)KEHHOI'0 MaTepUalla paCCMOTPUM IIPUMEPBI pELICHUS 3a1a4.
IIpumep. Haiitn uHTerpast:

15x dx
nJ

(1—x%)4

DTOT HHTErpal MOXHO HAaWTH C TIOMOIIBIO METOJAa IIOJCTAHOBKH. BBeaeM HOBYIO
HEPEMEHHYIO.

1-—x%=
j 15x%dx d“—xl‘—dt jiSdt jt“‘dt 5 5
A=y | 3 dx_‘it 3t% I 3¢3 3(1 —x2)3
x© dx———

3

2) I(2x3 +1)5x2dx
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=2x° +1

I(2x3 +1)5x2cx’x= = bxlcdx|= ljzjdz = l-£+C = M—FC;
) 6 6 36

ﬁ = x%dx
&

3) J- xdx

V1—x?

F=1-x°
_[Lﬂ=dr=—2x¢ix =—lj'ﬁ=—1.24E+C=—\E+C=—qh—f +C
24t 2

i = — Lt
>

®opMma npeacTraBJIeHud pe3yabTara:
Beinonnennoe 3aganue.

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM pabOTa BBIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMOM TIOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka '"'xopomio'" CTaBUTCS, ©CIM BBHIIOJHEHBI TpeOOBaHMS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOIBI,
B XO/JIe MPOBEACHUS PabOThl OBUITH JIOMYIIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM pabOTa BBINMOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIBHBIX BEIBOJIOB

Tema 4 UHTErpas u ero NpuIOKeHUs

IIpakTnyeckoe 3ansitue Ne 12
Boruuciienue onpenesiéHHBIX HHTETPajioB

Heas padorsi: [loBTOpPUTE OmnpeneneHne ONpeeN€HHOr0 MHTETpajia, ero CBOWCTBA , METOJIBI
HAXO0XJICHUS OTMPEEIIEHHOTO UHTETrpaa.

Boinosinus padorty, Bel Oynere:

YMETh:

— pemarth MPUKJIATHbIC 3a/1a9H C HCITOJIb30BAHHEM AJIEMEHTOB (D PepeHITHaATBHOTO U
WHTETPAIBHOTO UCUUCTICHHI;

— OIIPENIEIATh ITAIbI PEIICHUS 3a]Ia9H.

MarepuanbHoe o0ecnieueHue: IHIuBUyaIbHbIE 3a/JaHNS], KOHCIIEKTHI JICKIIHIA.

3aganue:

4
11 J.(x3 —3x)dx -
2
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1
2. I(2x+e*)dx

7

3.
'[\/2x+1

Ilopsinok BbINOJIHEHUS PadOTHI:
1. Haiitu nepBooOpa3Hyto MOABIHTETPATBLHON (PYHKITUH.
2. Bocmnonbs3oBatbes opmynoit HeroTona- Jleiionuna.

3. B ciyuae HenocpeICTBEHHOTO MHTETPUPOBAHUS HAWTH MIpHUpalleHHe NepBOOOpa3HOl.
4. B ciyyae BBeIEHUS HOBOM NEPEMEHHOW BEJIMYMHBI HAMTH 3HAYEHUS BEPXHEIO M HUIKHETO

MpEeaAcCIOB UHTCIPHUPOBAHUA U ITOCJIC 3TOI'O HaWTH HHTErpal.

Xox pabdoThI:

4
1. Beruuciauth UHTErpanl j (% + 3

2
3
2

I[TepBooGpasHas: j(xz +3x)dx = X? + g X%,

OTMCTI/IM, 4TO IIPOU3BOJIbBHYHO KOHCTAHTY C MOXxHO 3JC€Ch HC 3allMChIBaTb, TaK KdaK OHa B

CJ'IC,Z[YIOH_[eﬁ onepanr YHUYTOKACTCA.

ITo popmyne Horotona—JleiiOnuna:

3 2|4 3 3
X—+3L _[& §42 2 +§22 =Qz36,67-
3 2 ), 3

3 2 3 2
Berancnenne 3HAYCHUA HHTETpajia OOBIYHO HIPUHATO 3aIUCHIBaTh

0e3 BhIIeNIeHHs] TIepBO0Opa3Hoil 1 popmyiiel HeroToHa—JIeiionua.
1
2. BeruucnuTh HHTErpa j (x+e*)dx.

1 1
I(x+ex)dx=()(22+exj :[122+e1j—(0+e°)=

0 0

=05+e-1=05+e~-0,5+2,718=2,218.

3. BIYMCIUTh UHTETrpAI j

\/3X+4

1 g u=3x+4 Leodu ) ) S

I X _ \du=3dx :[7.[;1) :(fu“j =

LB3x+4 1 3 Ju), \3 4
dx==du
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7
2 2 2 8
:(«/3x+4 ="V3.7+4 -2 3. (-)+4=""
3 4, 3 3 3
Jlnst cokpallieHus: npeoOpa3oBaHuil IpU 3aMEHE NePEeMEHHON yI00HO BHOBb BBIYMCIISATh BEPXHUI
U HIKHMUH mpenenbl. TO NO3BOJSET M30exkaTh 0OpaTHON 3aMEHbl HAa MCXOJHYIO NEPEMEHHYIO B
MOJTyYeHHOH MepBOOOpa3sHONW M yNpoUlaeT BBIYUCICHHs. Tak, JUis JaHHOTO MpPHUMEpa MOYKHO

3aliucaThb:

a=3-(-1)+4=1

7 g u=3x+4 ( . )

J- X _ \qu—3zdx - (o npenen

N3x+4 1 p=3-7T+4=25
dx =§du (Bep xnwmii np enen)

B 25 25

lrdu 1%du 2 2 2 8

== |F==%u¥ =SWB-N)=2(6-)==-
u

3{& 3L/u 37| 3 1736797,

MBI OSTy4uITu TOT K€ Pe3yNIbTat, 0€3 00paTHOTO Mepexo/ia K paaukany +/3x +4 .
®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOICHUEM
HE0OXOTMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo' CcTaBUTCS, €CIM BBIOJHEHbl TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCs, €clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLIUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABUIBHBIX BHIBOJIOB

Tema 4 UHTErpaj u ero NpujIoKeHust

IIpakTnyeckoe 3ansitue Ne 13
IIpumeHeHne onpeaeIeHHOT0 HHTErpaJsia

I_le.m,: (I)OpMI/IpOBaHI/IC yMCHHf/'I MNPUMCHATH UHTCTPUPOBAHUC JI1 pCHICHUA 3a/1a4 TCOMETPUH.

Boinoanus padorty, Bul Oynere:

ymemp:

— aHATM3UPOBATH 3a71a4y WJIU IPOOJIEMY U BBIICNISATH €€ COCTABHBIE YaCTH,

— OIPEAENATH ATallbl PELIEHUS 3a1a41

— OLIEHHUBATh PE3YJbTAT U MOCIIEICTBUSA CBOUX JICHUCTBHI

— pelmath NPUKIAJHBIE 33aJa4d C HUCHOJIB30BaHUEM OJJIEMEHTOB U EepeHINATFHOTO U
WHTETPATbHOTO UCYUCIIEHU;

— BBIYUCISATh 3HAYCHUS TEOMETPUUECKUX BEITUYMH;

— OIIEHUBATh MPAKTUYECKYIO 3HAUMMOCTh PE3YJIbTATOB MOUCKA.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIbHBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLL HeKHHﬁ.

3aganmue:
1. Haiitu muomany miockux QUryp, orpaHUYEHHBIX JTHHUSMU:
Q) y=x+1, y=0x=1x=4;
b) y=Inx,y=0, x=1x=¢;
C) vi=x%x=4
2. Bpuuciauth 0o0BbEM TeNa, MOITYYEHHOTO BpalIeHHMEM BOKPYT YKa3aHHOH ocH (Urypsbl,
OrPaHUYEHHOMN JUHUAMHE: ¥ = /x; ¥ = 0; x = 4 (ocb Bpamenus och Ox).

IMopsinok BbINOJIHEHHUS PA0OTHI:
1. I[IpounTath 3aa4y ¥ OMPENEITUTH CIIOCOO €€ PeIICHUsI.

2. [TpumeHUTH HOPMYITy UHTETPATHHOTO HCYUCIICHUS IJIsl PEIICHUS 3a/1a4H.
3. 3ammcaTh OTBET.

Xoa paGoTsI:
TI'eomempuyeckuii cmblci onpedeseHHo20 UHmezpad

Iycts ¢ynkuus y=f(x) HenmpephlBHA Ha OTpe3ke [a;b] M NpHMHMMAeT Ha 3TOM OTpPE3KeE
HeoTpHIaTeIbHble 3HaueHus, T.e. f(x)>0 mpu xe[a;b]. @urypa, obpazopanHas IUHUAMH X =a,
x=b, y=0, y=f(x), Ha3bIBaeTCA KpHBONMHEHHOI Tpanenueii (puc. 1). OnpeneneHHblil HHTErpan

OT HEOTPULATENbHONH (YHKUHMHM HUMEET NPOCTOM TIeOMEeTpUYECKUH CMBICI: 3TO IUIOIAAb
KPUBOJIMHEHHOMN TPAICLIUH.

Puc. 1
IInowaou naockux guzyp
1. Ecmu pynkuus f(x) HeoTpuIaTenbHa Ha oTpeske [a;b], To momams Snoa kpusoit y= f(x) Ha

b
[a;b] (puc. 2) uncnenno paBHa onpeseneHHOMY HHTerpany oT f(x) Ha JaHHOM OTpe3ke: S :I f (X )dx
a
(reOMETPHYECKHI CMBICII ONPEIETEHHOT0 HHTETPAa).
y y=fiz)

\ oy

. T Puc. 2
2. Ecnu ¢ynxius f(x) — HemonoxuTenbsHa Ha OTpeske [a;b], To miomans Smox kpusoit y = f(x)

Ha [a;b] (puc. 3) paBHa onpeneneHHoMy uHTerpany ot f(x) Ha [a;b], B3ATOMY CO 3HAKOM «MHHYCY:
b

Sz—Jf(x)dx.

a

= 2 Puc. 3
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3. Ecmu dynkmus fy(x)> fi(x) na orpeske [a;b], To mmomans SUrypsl, 3aKIIOUEHHOH MEXTy

b
kpuBbIMU Y = f,(x) 1 y= f,(x) Ha [a;b] (puc. 4) onpenensercs popmynoit S =I(f2(x)— f,(x))dx .
a

' T* - Puc. 4

Boiuncienue 00beMOB TeJl BpallleHHS.

[Tpu momoIM ONpeeICHHOTO HHTErpaja MOKHO BBIYMCIUTE O0BEM TOTO WJIM WHOTO TeNa, B
YaCTHOCTH, T€JIa BPAIICHHUS.

TenoM BpamieHHs Ha3bIBaCTCS TEJO, MOJYYCHHOE BpAlICHHEM KPHBOJIMHEWHOW Tpamneiuu
BOKpPYT ee ocHoBaHus (puc. 1, 2)

Puc.1 pue2

OO6beM Tena BpallleHUs BBIYUCISAETCS 110 OHOM U3 hopmyt:

=

v=x|[f(x)] a

1. a , €CIIM BpallleHUE KPUBOJIMHENHON TpanenununBoKpyr ocu OX.

.

V=x “c’-’l)‘l] ay
2. ; , €CJIM BpallleHuEe KPUBOJIMHEUHOW TpaneuuBOKpyr ocu OY.

Ha ocHOoBaHMM U3JI0)KEHHOT'0 MaTepUaja pacCCMOTPUM IIPUMEPBI PEIICHUS 3a1a4.
ITpumep l. Haiitu IJI0Ia1b ¢burypsi, OTPaHUYECHHOMN rpapuKamu

q)yHKHI/Iﬁ ¥=x° —3x _:I/I _1'=I—1_

IInowmans Urypsl, OrpaHUUICHHON HenpepbiBHbME Kpubivu J1 = /100 ¥2 =120

” 2 \‘:fl!':‘:\:—/_lv.n»h
MpsAMBIMHA Y=apyx= b , A€ J1l%) 2 12(%) Ha JTaHHOM OTPE3KE,HAXOAUTCA 110 (bopMyJIe a

3

- —
.

b
“y

+

Haiinem npenensl MHTErpUPOBaHUS - TOUKH MepecedeHus rpadukoB pyHKINH, I 3TOrO
MIpUpPaBHSAEM IIpaBble YaCTHU UCXOAHBIX (PYHKIMN U PELINM MOTyYHBIIEECs

2
ypaBHenue ¥ —3¥+2=x-1 KopHAMHU STOr0 ypaBHEHUs SBJIAIOTCA ynciaa ¥ =1 g x=3,
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CJIEIOBATENIbHO, OHU U SABISIOTCA Mpe/ielaMi HHTErPUPOBaHUA. 3HAYUT, IJIoUa1b (pUrypsl paBHa:

S= [((x=1)=(x" =3x+2))dx = [(4x~x" - 3)a

1
[Momy4niu, 4yTo TIomaab GUTryphl paBHa '3 (xB. ex.)
[Ipumep 2. Haiitu oObeM Tema, moJiydaemMoro BpallleHUEM BOKPYT OCH OpJHHAT
KPUBOJIMHEWHOH Tparemnyu, OrpaHuYCHHON JTHHUSAMHU: x>+ y2 =64,y=-5y=5x=0.
Pewenue.

-

3 - I 3 2 -
v=r[lea-y W=7 64;:—% L =55657 ~1163cat
>
Ortger : 1163 cm®.
IMpumep 3. BblunciuTh 00beM Teila, 00OpPa30BAHHOTO BPAIIEHHUEM JICNIECTKA, BOKPYT OCH
aocrucc y = X2, y2 =X.

Pemenue .

y A

[Toctpoum rpaduku GyHKIHH. Y = X, y2 = X. I'padux y2 =X mpeoOpa3yeM K BUILY Y = Jx
Nmeem V = Vi — V, Beruncoum o0beM Kax 10l GyHKIIUN

-

1
x| 1 T
Vlzf{[xdx:ﬁ-t_ = —
J 700 2
0 2 2
: R 4
szfr[fdx:fr-"— ==
2 519 5
T T
V=V-V,=———=037
2 5

dopMa npeacTraBJeHs pe3yJbTara:
BrimmomgeHHOE 3a1aHuE.

Kpurepum ounenku:
Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM

HEO0OXOMMOM TMOCIIeI0BaTeILHOCTH ICUCTBHI; B OTBETE MPABUIBLHO U aKKYPAaTHO BBIMIOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.
Ouenka "xopomo'" CTaBUTCS, €CIM BBHITIOJHEHBI TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.
Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBHUTCS, €ciid paboTa BBITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh PABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
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B XOJI€ TPOBEICHUS paObOTHI ObUTH TOMYIIEHBI OITHOKH.
Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PabOThI HE TMO3BOJISIET C/eNaTh IPABHIBHBIX BHIBOJIOB

Tema 5 JjieMeHTBHI TEOPUM BEPOSATHOCTEM

IIpakTnyeckoe 3ansaTue Ne 14
Pemenne kKoMOMHATOPHBIX 32124

Llesib: OCMBICIUTH OCHOBHBIE MTOHATHS KOMOMHATOPUKH, HAYYUTHCS OTIMYATh OJHY BEIOOPKY
OT JIpyroil, mpuMeHSTH (HOPMYJIIBI IS UX HAXOXKACHUSI.

Bbinosinus padory, Bel Oynere:

ymemp:

- HAXOJUTh OTJINYMS OHOW BBIOOPKH OT JIPYTOIA;

- IPUMEHSATH POPMYIIBI JUIA TOACYETa BBIOOPOK O€3 ITOBTOPEHMIA;

- QaHAJIM3UPOBATh 3a7a4yy W/UIH MPOOJIEMY U BBIICIATH €€ COCTaBHBIC YaCTH;
- OTIPE/ICTIATH ATAIBI PEIICHUS 3a/1a4H;

- peann3oBaTh COCTABICHHBIH IJIaH;

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

3aganue:
1. B copeBHOBaHusax yudactByer 10 uyenoBek, Tpoe W3 HUX 3aiMyT l-e, 2-e u 3-e mecro.
CKOJIBKO CYIIECTBYET pa3IUYHbIX BAPUAHTOB ?
2. W3 rpynnsl, B koTOpoil yuutcs 12 yenoBek, HEOOXOAUMO BBIOpaTh 3 yesloBeKa B COBET
KoJuteka. CKOJIBKO CYIIECTBYET Pa3IUYHBIX CIOCOOOB TAaKOTO BHIOOpA.
3. Ha KHMXHOHN MOJIKE BBICTaBJIEHBl 8 KHUT Pa3IUYHBIX aBTOPOB. CKOJBKO CIIOCOOOB
UMEETCs JUIsl PACCTAaHOBKH 3THUX KHUT B pa3HOM Mopsike?

IMopsiniok BbINoOJIHEHUS padOTHI:
1. Onpenenute Buj BEIOOPKH O€3 MOBTOPEHUS.
2. Bribepere cOOTBETCTBYIONIYIO (GOPMYITY ISl BRIYHCICHUST BO3MOXKHBIX KOMOWHAITHIA.
3. IIpousBeauTte BBIYMCICHMS, UCTIONB3YS MOHATHE (haKTOpHaa.

Xonx padoTsI:

B ocHoBe pemeHus 3aja4 Ha KOMOMHATOPUKY JIEKAT JIBa [TpaBUIIa:

L.Ilpasuno cnosxcenua. Ecnu HEKOTOPHIHA 51eMEeHT A MOXXHO BeIOpaTh M criocobamu, a Ipyroi
aneMeHT B —Ncmocobamu, HCKITIOYAOIUME  IPYT IpyTa, TO BEIOOpP KaKOTO-HHOYIh OTHOTO U3
3TUX 371eMeHTOB( 0o A, 60 B ) MOXHO OCYIIECTBUTE M+ N criocobamu.

2.Ilpasuno ymuoxncenusn. Eciii HEKOTOPHIH dIIeMEHT A MOXKHO BBIOpaTh M crocobamul U eciu
Moclie KaXJIOoro Takoro BbIOOpa smeMeHT B MokHO BBIOpaTh NcmocobamMu, TO BHIOOP Maphl
anemeHTOB (A, B) B ykazaHHOM TOPSKE MOYKHO OCYIIECTBUTH M- N criocodamu.

3aoaual. TTpn GpopMUpOBaHUH DKHUTIAKA KOCMUIECKOTO KOpadist umeetcs: 10 mpeTeHaeHTOB Ha
nmoct KomaHaupa,20 TpPEeTeHIeHTOB Ha  TOCT OOpTHHXKEHepa,25 TMpPeTeHIEHTOB Ha IMOCT
KocMOHaBTa-uccienonarens. CKOJIbKUMHU crioco0aMu MOXHO BbIOpaTh OJHY M3 KaHAWJATyp Ha
MOCT KOMaHUpa, WM OOPTHHXKEHEPA, WM KOCMOHABTA-UCCIIeI0BATENS?
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Pewenue. Tlo mpaBumy cymmbl cymiectByeT 10+20+25=55cmoco6oB BbiOOpa OAHOW U3
KaHIUIATYD.

3a0aua2.B cTonoBOH IpeUIaratoT ABa Pa3IUYHBIX HMEPBBIX @ @, Ua,;TPU Pa3IMUHBIX BTOPBIX
omopa: b,,b,,b; n nBa paznuunbx gecepra:C;, u C,. CKOIBKO pa3iIUuHBIX 00€JOB U3 Tpex Orox

MOJKET BbIOpaTh NMOKyNaTennb?

Pewenue. TlepBoe 011010 MOXHO BBIOpaTh ABYMS CIOCOOaMu, BTOpPO€ OJIF0JI0 MOYKHO BBIOPATH
TpeMs Crloco0amHu, TpeThe OJIF0I0 MOKHO ABYMS criocobamu. I1o mpaBuity yMHOXKEHHS CYIIECTBYET
2x3x2=12 croco0oB BEIOpaTh 00€/ U3 TpeX OO/,

3. Iloomnuoxcecmea n- mHodcecme(coeounenus).
JInst Hax 0K IeHUS K — nogmuoxects HEKOTOPOro N —MHOXECTBa HY)XKHO BbIOpath K m3Nero

3IEMEHTOB (IIO3TOMY YacTO TOBOPST O 8bi6opke K amemeHToB n3 N —smeMenToB). IIpo BeIOpaHHBIC
K w3 N pasiuyHbIX 5JIEMEHTOB MPUHATO TOBOPHTH, YTO OHH OOpPa3ylOT COeIUHEHHE H3 I
snemenToB o K .Coedunenue-cobuparenbHblil TEPMUH KOMOWHATOPUKH. B 3aBUCHMOCTH OT TOTO,
UMEET JIM 3HA4YCHUE IOPSAOK JIEMEHTOB B COCIMHEHHM WM HET, a TaKKe OT TOro, BXOAAT B
COEJMHEHUE BCE N DJIEMEHTOB MM TOJbKO 4YacThb HUX, pa3IM4yalOT TPU BHJA COCIUHECHMI:
nepecmano8Ku, pazmeuwieHus, COuemanu.

Ilepecmanogku.

IlepecTanoBkamMu U3 N —3JIE€MEHTOB HAa3bIBAIOTCS TAKUE COCIUHEHMS U3 N — 3JIEMEHTOB, KOTOPBIE
OTJIMYAIOTCS APYT OT APYra TOJbKO MOPSAKOM PACIOIO0KEHHUS IEMEHTOB.

O6o3navenue: P, =n!

Pazmewienua.

PazmemienussMu U3 N —3JIEMEHTOB HA3bIBAIOTCA TAaKHUE COCIMHEHUS, KaXJ0€ M3 KOTOPBIX
COJIEPKUT M DJIEMEHTOB, BHIOPAHHBIX W3 YHCJIA JAHHBIX N —3JIEMEHTOB, OTJIUYAIOIIUXCS JIHOO
COCTAaBOM, JTUOO MOPSIKOM UX PACIIOIOKEHHUS, TUOO0 U TEM , U IPYTUM.

O6o3nauenHne A = _m
(n—m)!
3ameuanue. PaccMOTpeHHBIE paHee TEpPEeCTAaHOBKM — YaCTHBIA Clydail pasMelieHui u3
N —3JIEMEHTOB 10 N — 3JIEMEHTOB.

I
P, = A = % —n!
55440.
Couemanus.

CoueTaHusIMH B3 N- DJIEMCHTOB IO MHA3BIBAIOTCSA TaKue COCAUHCHUA, KOTOPBIC OTIUYAKOTCIA

APYT OT Apyra XOTsa OBl OJHUM JBJICMCHTOM.
n!

O6o3nauenue: C;' = ————
m!in—m)!

1. KonoBblif 3aMOK OTKpBIBAaeTCsS IOCIEIOBATEIBHBIM HAO0OpPOM 4YeThIpEX pa3HbIX IHP.
TpeOyercs onpeaenuTh YKCIO BO3MOXKHBIX KOJIOB, KOTOPhIE MOKHO MOJ00PATh IS 3TOTO 3aMKa.

Pemenue.

1.Bo3moxubix mudp Bcero necsats(1,2,3,4,5,6,7,8,9,0).Kaxnas nHabpanHas koMOuHaAnus Koja
OTJIMYAETCs OT JIpyroi KoMOMHAIMM XOTs Obl onHoM mudpoi(1,4,5,7 #2.4,5,7),1u60 nopsiakom
Habopa oauHakoBeix 1udp(1,4,5,7#4,5,7,1),moaToMy ans moacu€Ta dYHUCIa BO3MOXKHBIX

KOMOMHAIMH KOI0B HCTIONIb3yeM (POpMyITy YHcia pa3MeIeHHH.

2.dopmyria pa3MeIneHuii uMeeT BuI Ay = rn:n}" B Hamewm cnyuae n = 4 ,m = 10,

? 10! _Ezm-a-s-?-a-s-n}-a-:-1=10_ 9.8-7 = 5040
(1o-4)! 8! £5-432-1

3. IlpousBoanM pacuér :A3, =
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2. CKOJNBKO CYIIECTBYET CIIOCOOOB BEIOOpA TPEX YEOBEK U3 JECITH?
Pewenne.
1. B nanHOM cilydae TpH BBIOOpE Ul HAC Ba)KEH TOJIBKO COCTaB II0 TPH YEIOBEKa, HOPSIOK
BbIOOpa POJIM HE MTPAET, MOITOMY B OTJIMYHME OT TMEPBOTO MPUMEPA YUCIIO CITIOCOOOB MOJACYUTAEM
1o hopMysie COueTaHUH.

2. ®opmyna coyeranuit umeer BuL:C;; = per— B namem cinywgae n=10, m=3.
10! 10! _71-8-5-10
3:(10-3)) 317 3217 =120.
3.CKONBKO  pa3iIMyYHBIX YETHIPEX3HAYHBIX YUCENT MOXKHO cocTaBUTh W3 1udpl,2,3.4 9
udpbl HE TOBTOPSIOTCS)?
Pewenue.

1.Ilo ycnoBuIO aHO MHOXXECTBO M3 4YETHIPEX 3JIEMEHTOB, KOTOpble Tpelyercs
PAacIIONIOKUTh B OMPEACIEHHOM MOpPsIKe. 3HAYHT, TPeOyeTCsl HAWTH KOJIMYECTBO MEPECTaHOBOK MX
YeThIPEX HIIEMEHTOB.

2.®dopMyIia MepecTaHOBOK U3 I —3JeMeHTOB uMmeeT Bui:F, = n! B Hamem ciydae n

3 . IlpousBoaum pacqéT:CiD =

=4,
3.IIpousBeném pacuér: P, =4!=4-3 -2 -1=24,

®opma npeacTraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HEO0OXO0TMMOM TIOCIICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIIBHO M aKKYPATHO BBITIOJTHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIIbHBIE PE3yIbTaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS pabOThI OBUIM JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABUILHBIX BHIBOJIOB

Tema 5 DsieMeHTBI TEOPUH BePOSITHOCTEH

IIpakTuyeckoe 3anaTue Ne 15
Pemienne 3a1a4 Ha BbIYMCJIEHHE BEPOATHOCTH € MCI0JIb30BAHUEM 3J1eMEHTOB
KOMOUHATOPUKH

Ieab: HAYINTHCSA HAXOAUTH BEPOSITHOCTh COOBITHH, HCITONIB3Ys (DOPMYITBI KOMOMHATOPHKH.
Boinosinus padorty, Bel Oynere:

ymemp:

— pemiath 3aJa4d  HAa BBIUMCICHHE BEPOATHOCTH C HCIOJIB30BAaHUEM  DJICMCHTOB

KOMOMHATOPHKH,

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI .]'IGKI.II/IfI.
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3aganme:

1. T'oToBsCH K AOKIaMy, CTYJAEHT BBIMUCAT U3 KHUTH ITUTATy, HO, 3a0bIB HOMEP CTPaHMUIIBI,
Ha KOTOpPOM OHa HAaXOAWJIaCh, HaMKUcaJl HOMEp Haynady. KakoBa BEpOSITHOCTh TOrO, YTO CTYJIEHT
3amucal Hy>KHbI HOMEp, €CJId OH TIOMHHT, YTO HOMEP BBIPA)KAETCs IBY3HAUYHBIM YHCIIOM?

2. B smuke 15 peraneit, cpenu xotopeix 10 okpamensl. COopmmK Haymady BbIOpan 3
netanu. KakoBa BeposSITHOCTh TOTO, YTO BBIOPAaHHBIC JIETATH OKa3aJUCh OKPAIICHHBIMU?

3. Nwmeetca 8 kaprouek. OHA CTOpOHA KaXAOW M3 HUX YMCTasi, a Ha APYroil HamucaHbl
oykssl :K,1,P,J1, A,H,3,I1. Kaprouku KiaaayT Ha CTOJ YUCTON CTOPOHOH BBEpX, MEPEMEIINBAIOT, a
3aTeM TIOCJIEIOBATEIbHO OJHY 3a Jpyroi mnepeBopaurBaioT. KakoBa BEpOSTHOCTH TOTO, IPH
MOCJIeI0BATEILHOM TOSIBJICHUU OYKB OyzeT coctaiieH cioBo [IPA3JIHUK?

ITopsiiok BbINOJIHEHUS PA0dOTHI:
1.Onpenenute codbiTHe A, BEpOATHOCTh KOTOPOTO HY>KHO BBIYHCIIHTH.
2.IlpocuuTaiite obmiee unciao(N) BO3MOKHBIX UCXOJIOB.
3.IIpocumnTaiite 4ucIo NCX0A0B(M), OIATONPUATCTBYIONIMX HACTYIIICHUIO COOBITHUS 4.

v . m
4.Vcnonb3yiiTe GopMyiy Uisl BBIYUCIIEHHUS BEPOSTHOCTH ONPENENEHHOTO cOObITHS. P4) = —

Xox pabdoThI:

BepositHoCTBIO COOBITHA A Ha3bIBAa€TCSI OTHOLIEHUE YMCIa M CIIy4aes,
0J1aronpUATCTBYIOIIUX €r0 MOSBICHUIO, K O0IEMY YHCIIy BCEX HECOBMECTHBIX PaBHOBO3MOXKHBIX
1 00pa3yroIluX MOJIHYI0 Ipynny coObiTuil. Takoe omnpezeneHne BEPOSTHOCTU Ha3bIBAIOT
KJTacCH4ecKuM. BeposTHOCTh coObITHsI 0003HauaeTcst P(A) U Beraucisiercs mo popmyse: P4l = %

BeposiTHOCTh MOsIBIICHUS COOBITHS 3aKII0UeHa B Ipeenax
or O0mol: 0=P(4) =1

1.Habupast Homep TenedoHna, aboHEHT 3a0bL1 noceHue 3 nudpsl 1 Habpasl uxX HayJady, HOMHS .
9TO OHM pa3inyHbl. Haiiure BepoSITHOCTH TOTO, 4TO HAOpaHbBI HYKHBIE ITU(PHI.
Pewienue.

1. CobGwiTHEe A-«HOMEDP HaOpaH BEPHOY.

2. Yucno Nn-o01iee YUCIIO UCXOAOB MCIIBITAHUS MOJYYUM, BOCIHOJIb30BaBIIUCH (popMyTamu
koMOuHatopuku. Bcero umeercs 10 mudp, T.e.. uyucio siaemMeHTOB paBHO 10; B Kaxmoe
COeIMHEHHUE BXOJUT MO 3 nudpsl; MOpsaok nudp(371eMEHTOB) CYIIECTBEHEH TpU Habope HOMepa,
3HAYUT, HYXHO HallTM  4ucino  pasmemeHudd u3 10  osmemeHtoB mno 3 1o

s _ ! TIES1D
dopmynedis = oz~ =1 —/20. Urak, n=720
3. Yucno m=1, T.K. TOJIBKO OAWH HA0Op U3 TPEX UPP ABIAETCS HYKHBIM.
4. P(A) =" =—

2.113 ypHBI, B KOTOpOH HaxoAsaTcst 12 GenbIX U 8 4EPHBIX IapoB, BBIHUMAIOT Haylady JBa MIapa.
KaxoBa BeposSITHOCTh TOTO, UTO 00a 11apa OKaXyTcsi Y4EpHbIMU?
Pemenue.

1. CobGriTHe A-«00a mapa OKaKyTCs YEPHBIMI.

2. Yucno Nn-o01iee YuCIIO UCXOA0B HCIBITAaHUS MOJYYHUM, BOCIOJIb30BaBIIUCH (popMyaamu
koMOuHatopuku. OOmee dYHCIO BO3MOXHBIX CIydaeB N paBHO dYHCITY codeTaHuit w3 20

2 o 20 z0isus
anemenToB ( 12+8) mo xgBa: n=Lzp = oz T1E!T 1718 =190.
3. Umcno cnydyaeB M, O1aronpusTCTBYIOMIMX COOBITHIO A, PaBHO YHCITY COYETaHUH U3 8
!

g = g7
g-n " 26128

3J1IeMEeHTOB ( 8 UepHBIX MIApOB ) IO JBa: N= C: = 28
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4. P4 =2=2 50147

n 150
2.Ha msaTu kapToukax pa3pe3Hoi a30yku Hamucanbl OykBol A,3,K,0,M. KapTouku
MEPEMEIINBAIOTCS U HayraJl pacKiaapiBatoTcs B psi. KakoBa BeposiTHOCTB TOro. YTo MOITydnTCst
cinoBo 3AMOK ?
Pemenue.

1. CoGwitHe A-«nomyuntcs ciioBo 3SAMOK.

2. Yucno Nn-o01iee YuCiIoO UCXOA0B HCIBITAaHUS MOJYyYUM, BOCIOJIB30BaBIIUCH (popMynamu
koMOuHatopuku. OOIIee 4YHCIO BO3MOXHBIX ClIydaeB N pPaBHO YHCIY MMEPECTAHOBOK U3 5
35eMeHTOB (OyKB): N=F; = 5!=5-4-3 -2:1=120.

3. Hucno ciywyaeB M, OIarompusiTCTBYIOIIMX cOObITHIO A, paBHO 1, T.K. TpeOyercs
COCTaBUTh CJOBO C OyKBaMH, pAacCTaBICHHBIMH B ONPEICIEHHOM TMoOpsAake. A 3TH OYKBbI
pa3IMyHBI.

4. P4 === =

120

dopma npeacTaBiaeHus pe3yJabTara:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM pabOTa BBIMOJHEHA B IOJIHOM 00BEME C COOIIOICHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIlMCH U BEIYUCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ounenka "y10BJIETBOPUTEJIBHO' CTAaBUTCS, €clid paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH OMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIBHBIX BHIBOJIOB

Tema S DyieMeHTBI TEOPUH BEPOSATHOCTEH
IIpakTyeckoe 3ansaTue Ne 16
Boi0opka. UuciioBble XapaKTepucTUKH BbIOOPKH. 'eHepaibHas COBOKYITHOCTD U
BBIOOPOYHAsI COBOKYNHOCTh. OnpenesieHue CTATHCTHYECKHUX pacnpeaeaeHuit
Ilesan padoTbi: PaccMOTpeTh OTAEIbHBIE IPUMEPHI, XapaKTEePHbIE /1151 BBIOOPOYHOTO METO/1A.
Beinosnus patdory, Bel Oyaere:

YMETB:
— aHaNM3MPOBATH 33/a4y WK NpoOIeMy U BBIICNIATH €€ COCTaBHbIE YaCTH;

— OIICHUBAThb HpaKTquCKyIO 3HAYNUMOCTb pGSYJ'IBTaTOB IIOHUCKA.
MarepuasnbHoe o0ecnieueHue: IHIuBUyaIbHbIE 3a/JaHNS], KOHCIIEKTHI JICKIIHIA.
3apanue:
1. [TocTpOUTh MOMUTOHBI YACTOT U OTHOCUTENIBHBIX YaCTOT 10 PaCIpeIeICHUI0 BRIOOPKHU:
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2. ITocTpoiiTe TUCTOrPaMMBI YaCTOT ¥ OTHOCHTEIBHBIX YaCTOT 10 PACTIPEACIICHHIO BBIOOPKH:

No Unrepsan, CymmMma gacTot
uarepana | X — Xi 1 BapuaHT I/rI]fITepBana,

L 3-5 P1

2 5—-17 2p,

3 7-9 3ps

4 9-11 p?

5 11-13 2p;

6 13-15 3p;

7 15-17 PPz

3. Jliis TeHepaIbHOM COBOKYITHOCTH, 33/IaHHOHN pacIpe/IeIICHHEM:

xi|] 5|10]15]| 20| 25|30 35
2

Ni| pr | 3pL| Pz | 2p2| p? | 2ps | 2p3

Haiigure renepanbHyIo CpelHION, TeHEPATbHYIO JUCIIEPCUIO, TeHEPAIbHOE CTaHIapTHOE
OTKJIOHEHHE, MOJly, MEJITUaHY U pa3Max.
4. U3 reHepanbHOM COBOKYITHOCTH C/ieNIaHa BhIOOpPKa, 3a/1aHHasi paclpeieIcHUEM:

x| 2 | 4| 6 | 8 | 10] 12 | 14
ni|pz|2pz|p1|p1|p3|2ps|pz+p3

Haiitu BEIOOpOUYHYIO CpeIHIOI BBIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKJIOHEeHue. OOpaTute
BHHUMaHue: P = uucay OykB B Baiiem umenu; po= uncny 6ykB B Bamell pamunum; p3 = uucioy
OykB B MMeHHU Baiero otua.

ITopsinok BeIMOJHEHHS Pa0OTHI:

1 IIpounTaB ycimoBre MpeasIoKEHHOM 3a7a4t , IO KOHCIIEKTY JIEKIIMU HAaUUTE COOTBETCTBYIOILINE
bopmyIbI.

2.ITpuMeHuTE JEKIMOHHBIN TEOPETUUECKU MaTepran I PEIICHUS] KaX0M 3a/1auu.

3 B ciiyuae HEOOXOJUMOCTH TPEACTaBUTh T€OMETPUUECKYI0 HHTEPIIPETALIUIO YUCIOBBIX
XapaKTePUCTHK. BBIOOPKHU.

Xona padotsel: 1. 3a1aHo paciipeiesieHue YacTOT BEIOOPKHU:

x| 2|6 |12]15
nn| 3]10] 7|5

CocTaBuUTh pacnpeeneHie OTHOCUTENbHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:
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n=34104745 =25,
. n,
Haiinem oTHOCHTENbHBIE YACTOTHI IO OpMyIE W, = —!
n

w, :i:O,lz; w, :E:O,4O;W3 :1:0,28;w4 :2:0,20.
25 25 25 25
CrnenoBartenbHO,
xi | 2 | 6 | 12 ] 15
w; | 0,12 | 0,40 | 0,28 | 0,20
KonTposs: 0,12 +0,40+0,28+0,20 =1.

2. Ilo pe3ynbpraram npumepa 1 TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCUTEIILHBIX YacTOT.

Pemenre. OT0OOpa3suB Ha IIIOCKOCTH TOYKH ¢ KoopauHaTamu (X;,N;) W COEqUHHUB UX OTPE3KaMHu,
MOJIYYUM MOJIUTOH YacTOT:

N

2 6 12 15 Xi

AHaJIOTMYHO ITOCTPOUM IOJIUTOH 110 TOYKaM (X;,W,) :

Wi
0,40 P
0,28
0,20
0,12 4
2 6 12 15 Xi

3.HOCTpOfITC TUCTOrpaMMy 110 CICAYIOMIEMY CTATUCTUYCCKOMY PACTIPECACIICHUIO:

WNHuTtepBan Cymma yacTtor
Ne mnTepBana JUTMHOU BapuaHT
h=5 Nj
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
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Pemenue. [Ipexxne Bcero, onpeaenum 00beM BEIOOPKH:
n=44+64+16+36+244+10+4 =100,
[To n3BeCTHBIM CyMMaM 4acTOT BapHaHT PACCUUTAEM IUIOTHOCTh YaCTOTHI [0 MHTEPBAIAM:

Ne [T10THOCTH YacTOTHI No [TnoTHOCTH YacTOTHI
HHTCpBAJIa % HWHTCpBaJIa %
1 0,2 5 4,8
2 1,2 6 2,0
3 3,2 7 0.8
4 7,2
N300pa3um Moyry4yeHHbIH pe3ysbTar:

n;

ok

. 1

6 -+

5 +

4 +

3 -+

2 1

1 +

:_‘ l. —

5 10 15 20 25 30 35 40 X

4, Haitnure craTucTuueckue OLCHKH FeHepaHLHOﬁ COBOKYIIHOCTH, SaHaHHOﬁ CIIC YoM
BapHWallMOHHBIM PAAOM:

BapmantaX; | 2 | 4 | 5 | 6
gacroraN; | 8 | 9 | 10| 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N-=8+9+10+3=30.
Haiinem renepaibHyto CpeHIO:
8-2+9-4+10-5+3:-6
- 0 -
J11st BBIYMCIICHHS TeHEPaIbHOM IMCIIEPCUH UCTIONB3YeM GOPMYIY o SX7 (X, Onpenenum

X, 4:

Cpe,Z[HIOIO KBaI{paTOB:
=5 8-2°+9.4*+10-5%*+3-6°
X2=
30

=178"

Taxum oOpasom, D =178-4% =18.

['enepanpHOE CTaHIAPTHOE OTKIOHEHUE: o =D, =18 =134.

OOBIYHO MMOJIYYCHHBIX PC3YJIbTATOB AOCTATOYHO AJIA MPAKTUYCCKUX 3a4a4. O,[[HaKO MOXKHO
MOJIYYUTH AOMMOJTHUTCIIBbHBIC XapaKTCPUCTHUKU IJIA 0oJiee TOHKOU OLCHKH reHepanLHoﬁ
COBOKYITHOCTH. HpI/IBCIICM ux:
Mona Mo : HaMOOJIbIIIas YacTOTa

Mo =10-
MenunaHa Me: BapI/IaI_II/IOHHHﬁ pAa ACIIUTCA TIOIIOJIaM B TOUKE
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Me=4p5.

Pa3zmax Bapuanuu R: B npumepe
Xex = 6, Xmin =2
MIO3TOMY
R=6-2=4.
5. 13 reHepanbHOM COBOKYITHOCTH M3BJI€U€HA BEIOOPKA

Haiinure craTucTuyeckne XapakTepUCTHKH BEIOOPKH.
Pemenue. Onpenenum 00beM BHIOOPKU:
n=92+94+103+105+106 =500 .
Bri6opounas cpemnss:
- 92.1+94-2+103-3+105-4+106-5

Xp = =182.
B 500
Ornpenenum CpeHIOI KBAIPaTOB:
R . 2 . 2 . 2 . 2 ) 2
X; :92 1°+94-2 +1035030 +105-4° +106-5 _1145.

Bri6opounas nucnepcust:
Dy = X2 —(X, f =11,45-182% =814.
Bri6opouHoe cTangapTHOE OTKIOHEHHE:

oy =+/814 =285,

®opma npeacTaBiaeHus pe3yJbTaTa: BbINOJIHEHHas padoTa.

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTU padOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIMIOICHUEM
HE00XO0IMMOM TOCTIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYPAaTHO BBIMIOJTHEHBI BCE
3aIMCH ¥ BBIYMCICHUS.

Ouenka "xopomio' CTaBUTCS, €CIHM BBIIOJHEHbI TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IO3BOJISET MOJYYHTh MPABHIIBHBIC PE3yIbTAaThl M BHIBOJIBI;
B XO/JI€ MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM pabOTa BBINMOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacT paboThI HE TIO3BOJISET ClIENaTh MPABUIBHBIX BEIBOJIOB
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