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1 BBEAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  TNPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuXxcsi COCTABIISIIOT MPAKTUYECKUE 3aHATHS.

CocraB M cojep)kaHHE NPAKTHMUECKUX 3aHATUN HampaBlieHbl Ha peanusanuio denepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJaPTa CPETHETO MPOPECCHOHAIBLHOTO 00pa30BaHuU.

Benymelt  aunakThyeckod — LENb0  IPAKTHMUYECKUX  3aHATHM  sBIseTcss  (OpMUPOBAHUE
npo(heCCHOHANBHBIX NPAKTUYECKUX YMEHHH (YMEHHMH BBINOJHATH ONpEACICHHBIE JICWCTBUS,
orepanuy, HEoOXOAMMBIE B MOCIEAYIONIEM B MPO(ECCHOHAIBHOW IESTENbHOCTH) WM Y4eOHBIX
MIPaKTUYECKUX YMEHUH (YMEHMH pemarh 3a7add [0 MaTeMaTHUKe), HEOOXOJUMBIX B IMOCIEAYIOUIEH
y4eOHOM e TeTbHOCTH.

B cootBercTBUM ¢ padouel nmporpaMMmoil yueOHOW IUCHUIUIMHBI «MaTemaTuyeckue MeTo/bl B
podeccoHabHOMN 1EeATENbHOCTHY MPEAYCMOTPEHO MTPOBEICHUE MPAKTUYECKUX 3aHATHIA.

B pe3ynbraTe uX BBINOJIHEHUS, 00y4atoIUics JOJDKEH:

ymemb:

VYl ananusupoBaTh GYHKINUU U CTPOUTH UX TPadUKH;

Yo 01.01 pacro3naBaTh 3amauy W/Wid MpoOiieMy B Npo(ecCHOHATHHOM W/WIM COIUATHBHOM
KOHTEKCTE;

VY2 BBITIOJHSTE ASUCTBHS HaJ KOMIUIEKCHBIMHM YUCIAMH |

VY13 BBIUKCIATH 3HAYCHUSI TEOMETPHUUECKUX BEJTNYNH;

VY14 npou3BOIUTE OTIEPAIMH HAJT MATPUIIAMU U OTIPEICITUTEIISIMH;

VY15 pemarts 3a1a4i Ha BEIYUCIIEHUE BEPOSITHOCTH C UCIIOIH30BAHUEM DJIEMEHTOB
KOMOUHATOPHKH;

Yn6 peuaTh NpUKIaJHble 3a/1a4M C UCIOJBL30BaHUEM 3IEMEHTOB U (HEepeHIINATBEHOTO U
MHTETrpajbHOT0 UCUUCIICHHUI;

Va7 pemath cUCTEMBbI JIMHEHHBIX YPaBHEHUN Pa3IMUHBIMU METOJAMU;

Va8 pemats 3amaun Ha rpadax

Y19 cocTaBisTh psif pacnpeneseHus CIydalHbIX BEIIMYUH

ConepikaHue TPAKTUUECKUX M J1a0OpaTOpHBIX 3aHATHH OPHUEHTHPOBAHO HAa  MOATOTOBKY
oOyyaronuxcss K OCBOCHHUIO MPO(ECCHOHATBHOTO MOIYNS TMPOrpaMMbl TMOJITOTOBKH  CIIELMATMCTOB
CpEIIHETO 3BeHa M0 CHEHUATbHOCTH U OBJIAJICHUIO HPOhecCUOHATbHBIMU KOMREMEHUUAMU:

IIK 2.3. Opraam3oBarh  paboOTy  TeEpcOHala IO  TEXHUYECKOMY  OOCIY)KMBaHHUIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTUYECKOT0) 000PYA0OBaHHUS.

IIK 3.3. OpranuzoBatb padory nepcoHasa o PEMOHTY MPOMBIIIJIEHHOTO
(TEXHOJIOTUYECKOTO) 000PYAOBAHUS.

[IK 4.3. [IpoBoauTh aHaNNU3 pE3yabTATOB WCIOJB30BAHUSA 3aroTOBOK, 3allaCHBIX YaCTEW,

PacXoHBIX MaTEPHUAJIOB.
A Tak:ke POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL.
OK 0I.1 Ompenenser mnpodeccCHOHANBHYIO 3a7ady C Yy4eToM Mpo(ecCHOHATBLHOTO U
COILIMANILHOTO KOHTEKCTa, COCTABIISET IJIaH ACUCTBUM AJsl €€ pelIeHUs], pealu3yeT ero, B TOM YUCe C
y4€TOM U3MEHSIOIINXCS YCIOBHI, U OLIEHUBAET PE3YNbTAThI pelIeHHs MPOQecCHOHANBHOM 3a1a4u



2 METOANYECKHUE YKA3AHUSA

Tema 1.1 @®yHKUMA 0AHOI He3aBUCHMMO NepeMeHHOMH U ee XapaKTePUCTUKH

IIpakTnueckoe 3ansTue Nel
ITocTpoenue rpagukoB peanbHbIX (PYHKIUI

Hean: Hayuutbcest cTpouTh rpaku B COOTBETCTBUU C 33JJaHUEM TEXHOJIOTHYECKOM KapThl

BeinosiHuB padory, Bbl OyieTe yMeThb:

VYl ananu3upoBath GyHKIUU U CTPOUTH UX I'paduKy;

BbinosHeHue NpakTH4YecKoil padoThl crocodcTByeT (POpMUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHATBHYIO 3aJadyy ¢ Y4eTOM MNpoeCCHOHATBHOTO U
COIIMAIIBHOTO KOHTEKCTA, COCTABIISACT TUTAH JIEHCTBUN I €€ pEeIIeHUs], Pealn3yeT ero, B TOM YUCIIe C
YI€TOM U3MEHSIOMUXCS YCIOBHM, M OIICHUBAET PE3yNbTaThl PEICHHUS POoPeCCHOHATBHOM 3a/1aun

IIK 2.3. OpranuzoBath  paboTy  MepcOHajga MO  TEXHUYECKOMY  OOCIYKHBAHUIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOT0) 000pyI0BaHHS.

IIK 3.3. OpranmnzoBatb paboty nepcoHaia o PEMOHTY MPOMBIIIIICHHOTO
(TEXHOJIOTUYECKOTO) 000PYAOBAHUS.

[IK 4.3. [IpoBoauTe aHAIN3 pE3yABTATOB WCIOJB30BAHUSA 3aroTOBOK, 3allaCHBIX YaCTEH,

pPaCXoJHBIX MaTCPUAJIOB.

MarepuajnbHoe o0ecniedyeHue: MHIUBUIYabHbIC 3aJaHUsI, KOHCIIEKTHI JICKIIHIA.
3ananue
1. Cuna Toka B IMPOBOAHUKE B 3aBUCUMOCTH OT BPEMCHH MCHSACTCA 110 3aKOHY:
I(t) =t* -8t +17.
[Toctpoiite rpadmk H3MEHEHHs CHJIBI TOKa. B Kakoi MOMEHT BpPEMEHHM CHJIa TOKa Oblia
MHUHUMAJIbHOW? B Kakoi MpoMeKyTOK BPEMEHHU CHJIa TOKa BO3pacTayia?
2. Ilpumensis reoMeTpudecKre mpeoOpa3oBaHusl, MOCTPOUTE IpaduK HyHKITHI:
a) y=—-52+1;
6) y=I(x+1)°+1];
1
B) y=——+3;
N oy=—

|x|+2

Iopsinok BbINOJIHEHHSI PA0OTHI

Jlis  moctpoeHuss TrpaUKOB  BOCHOJB3YMTECh T€OMETPUYECKUMH IPEoOpa30BaHUSMU:
CUMMETPUYHOE OTOOpakeHue rpauKOB OTHOCUTENBHO OCEH KOOpIMHAT, MapauleNbHBbIA IMEepeHoc
rpaduKoB, cxKaTHE U PACTIKEHUE.

Xox pabdoThI:
1. Tocrpouts rpaduk pynxuuu y = (x + 3)% + 4.
2. 3a 0cHOBY BO3bMéEM Irpaduk y = x? (puc. 1).
3. 3arem ctpoum rpaduk y = (x + 3)? myrém mapasiensHoro neperoca rpaduka Biaeso(puc.2).
4. Crpoum rpaduk y = (x + 3)? + 4 mapauienbHbIM IEPEHOCOM Ipaduka BBepX (puc.3).



Puc. 1 Puc. 2 Puc. 3
dopma npeacTaBjIeHUsI Pe3yJIbTaTa: BHITOJHCHHOC 3a/[aHHeE.

Kputepuu onenku:

Ouenka "oTanyHo'" cTaBUTCS, €clid padOTa BHITIOJHEHA B MOJHOM O00BEME C COOJIOICHUEM
He00X0IMMOM IOCJIEA0BATEILHOCTH IEHCTBHIA.

Ounenka ''xopomo' cTaBUTCS, €CIM BBINOJHEHbI TpPeOOBaHUS K OLEHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HefoveTa.

Ouenka '"yI0BJIETBOPUTEJIBHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJITHEHHOH YaCTH TAKOB, YTO TIO3BOJISET MOJTYIHThH MPABUIIHHBIC PE3YJIbTATHI H BEIBOJIHI.

Ouenka '""Hey0BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClM padOTa BBHITIOJHEHA HE TMOJHOCTHIO HIIH
00BEM BBITTOJIHEHHOH YacTH paObOThI HE TIO3BOJISET CJIEIATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.1 @yHKkuus 0AHON HE3ABUCHMOI NEPEMEHHOM M €€ XapaKTePUCTHKH

IIpakTuyeckoe 3ansitue Ne2
PemeHne npuKJIagHBIX 32/1a4 HA COCTaBJIeHHe rPaduKOB mapaMeTpoB
HHCTPYMEHTAJIbHOI0 KOHTPOJIA (IMATHOCTUPOBAHMSI) 000PY10BAHUS

Heas: HayunThcs cOCTaBIATH TpaduKH MapaMeTpPOB HHCTPYMEHTAILHOTO  KOHTPOJIS
000pyI0BaHUS

Bbinosinus padory, Bbl Oyjaere ymeTh:

Bbinosinus padory, Bl 0y/iere yMeTh:

VYl ananuszupoBaTh GYHKIUU U CTPOUTH UX TpadUKu;

BbinosiHeHMe NpakTHYeCKO padoThI crioco0cTBYeT GOPMHUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHANBHYIO 3aJadyy C Y4eTOM MNpoeCCHOHAIBHOTO U
COLIMANIFHOTO KOHTEKCTA, COCTABIISET IJIaH ACHCTBUM AJisl €€ pelIeHus, pealu3yeT ero, B TOM YHCie C
y4€TOM U3MEHSIOIINXCS YCIOBHI, U OLIEHUBAET PE3YNbTAThl pelIeHHs MPO(PecCHOHANBHOM 3a1a4u

IIK 2.3. OpranuszoBath  pa0OTy  IepcoHajza 1O  TEXHUYECKOMY  OOCIyXUBaHHIO
MIPOMBIIIIJIEHHOTO (TEXHOJIOTUYECKOT0) 000PYAOBAHHUS.

[IK 3.3. OpranuzoBatb paboty IepcoHaIa o PEMOHTY MPOMBIIIJIEHHOTO
(TeXHOJIOTUYECKOTO0) 000PYIOBaHUS.

[IK 4.3. [IpoBoauTh aHaIM3 pE3ylbTaTOB HCIOJH30BAHUS 3arOTOBOK, 3alacHBIX YacTeH,

PACXOJHBIX MATCPHUAJIOB.

3apanme. HapacTanue MOIIHOCTH JIBUraTeisl B 3aBUCUMOCTHA OT BPEMEHHM MEHSETCS 0 3aKOHY:
I(t) = 2t? — 4t + 1. TocTtpouts rpadMK M OIPENEIUTH MOMEHT BPEMEHH, KOTJa MOIIHOCTH ObLIa
MUHHUMAaJIbHOM

1. TloctpouTs rpaduk MOIIHOCTH U MOMEHTA JABUTATEINS

Ilopsinok BbIMOTHEHUsI PA0OTHI
Xon paborsr:



1. ITocTpouTh rpadvik MOIIIHOCTH JIBUTATEIIS
2. Iloctpoutsb rpadK MOMEHTA JABUTATEIS
I'padmik MOIITHOCTH ¥ MOMEHTA MPEICTABISET COO0H COBMEIICHHYIO KAPTHHY TpadUKOB
N=fmuM=f(n).
MormugHocts N (kBT), kpyrsmmii MmomeHT M (HXM) m wactora BpamieHus Banma n (00/MuH)
CBSI3aHBI COOTHOIIICHUEM:
M-n
9550
VY4uThIBasA, YTO B HW)KHEH YETBEPTH AMAIa30HA PETYIHMPOBAHMS TOJTHAS MOIIHOCTH MPUBOJA HE
UCTIONB3YeTCsA, MPUMEHUM KOMOMHHPOBAHHOE pETYIMPOBAHHE, KOT/Ia 10 pPACYETHOW YacTOTHI
BPALICHUS MINUHJESA Ny 00ECHeUnBAETCsl PEryIUpOBAaHUE C MOCTOSHHBIM MOMEHTOM, a BBINIE —
peryaupoBaHKe C TIOCTOSHHON MOIIHOCTBIO.
PacderHast yactoTa BpameHus IIMMUHEIS TOACYUTHIBACTCS IO hopMyIie:

. T —1 |I|_EE]' =103 =6 F amin.
;I:Illll 51

[TpuHuMaem OnrkalIyro O 3HaYEHUIO 4acTOTy BpalieHus n, =117 06/muH.,
/1€ Nmin — HAUMEHBIIIasi YaCcTOTa BpallleHUs1 Ha BBIXO/IE MPUBO/A.

PacueTrHas MOIIHOCTh Ha LINMHJIENE:

Np =N

A0E

N =

:I:.' =:I:.|| n

rae mn — Kod(h(dUUIHEHT MOJe3HOro ACWCTBHSI NMPUBOJA, ONpEAENsieMblii HENOCPEACTBEHHO IO
KUHEMAaTUYECKOU cXeMe.

57 =1, . ., =0.96 098" 0997 =084,

r1e Nipn = 0.96 — KI1JI knuHOpeMeHHOM nepenayy;

MNsn = 0.98 — KI1/] 3y6uaToro muaInHIpuIecKoro 3arernicHus;
N =0.99 — KIIJI maps! mo JmmmHUKOB.

Torma pacueTHass MOITHOCTb:

N, = 15%0.84 =12.6 kBt

PacueTHBINT MOMEHT:

2
M, =as50 Mo _ee5g 11_1_"5 10085 H .
¥ !

"

PacueTHnie JaHHBIC 3aHOCHM B Ta6n1/1uy.

Nmin (00/MHH.) | Nmax (00/MuH.)
Kpyrsmmit momenT (Hxm)
My M
M; =M, = 1028.5 b =2 B DO g
. rz.d.
MorHocTth (KBT)
Nl N2
M, n, 1028551 _ N,=N_ =12
B " mm 7

Ha ocHoBanumn MOJIYYCHHBIX JAaHHBIX CTPOUM l"pa(bI/IK MOIIIHOCTEH U MOMEHTOB




®opma npeacTaBaeHUs! pe3yJabTaTa: BBIIIOJHECHHOE 3aJaHHE.

Kpurtepun ouenku:

Ouenka "oTauyHo'" cTaBUTCS, eciii pabOTa BHITIOJHEHA B MOJHOM O00BEME C COOJIOICHUEM
HE00X0IMMOM IMOCIIEN0BATEIBHOCTH IEHCTBUHN.

Ounenka ''xopomo' cTaBUTCS, €CIM BBINOJHEHbl TpeOOBaHUSA K OLIEHKE "OTIWYHO", HO
JIOTMYILIEHBI 2-3 HeoveTa.

Ouenka '"yI0BJIETBOPUTEJIBHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOIYUYUTh IPABUIIbHBIC PE3YNIbTAThl U BHIBOJIBI.

Ouenka '""Heyl0BJIETBOPUTEIBHO' CTAaBUTCS, €ClM padOTa BBITIOJHEHA HE TMOJHOCTHIO HIIH
00BEM BBINOJIHEHHOM YacTH pabOThl HE TIO3BOJISET ClIENATh MPaBUIIbHBIX BHIBOJIOB.

Tema 1.2 Ilpenesa pynkuuu. HempepbIBHOCTH QyHKIIUM

IIpakTnyeckoe 3ansitue Ne3
Haxo:xknenue npenenoB GpyHkuuii

Hean: HayuanuTbcst BBIYUCIATD MpeAeTbl QYHKIIUNA

BbinosinuB padory, Bl 0y/iere yMeTh:

Y6 peuaTh NPUKIaJIHbIEe 3a/1a41 C UCIOJIb30BaHUEM 3JIeMEHTOB JuddepeHInaIbHOro U
WUHTErpajibHOr0 UCUUCIICHHUI;

BrinosiHeHne npakTH4YecKo padoThl cmocoOcTBYeT (POPMUPOBAHNUIO:

OK 01.1 Ompenensier mnpo¢ecCHOHANBHYI0 3aJadyy C Y4eToM Mpo(ecCHOHAIBHOTO U
COILIMANILHOTO KOHTEKCTa, COCTABIISET IJIaH ACUCTBUM AJs €€ pelIeHUs], pealu3yeT ero, B TOM YUCIe C
y4€TOM U3MEHSIOIINXCS YCIOBHI, U OLIEHUBAET PE3YNbTAThI pelIeHHs MPoQecCHOHANBHOM 3a1a4u

IIK 2.3. OpranuszoBath  pabOTy  IepcoHala MO  TEXHUYECKOMY  OOCIIy)KUBAaHUIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTUYECKOT0) 000PYI0BaHUS.

[IK 3.3. OpranuzoBatb paboty IepcoHaa o PEMOHTY MPOMBIIIJIEHHOTO
(TEXHOIOTUYECKOTO) 000PYIOBaHUS.

IIK 4.3. IIpoBoauTh aHanM3 pe3yNbTATOB HCIOJIb30BAHUS 3aroTOBOK, 3allacHBIX 4YacTeH,

PaCXOAHBIX MATCPUATIOB.

MarepuasnbHoe o0ecniedeHne: NHIMBUIyaJIbHbIC 3a/1aHUsI, KOHCIIEKThI JIEKIIUH.
3amanmue:
[To BBIMIONIHEHUIO 3a/1aHUS TEXHOJIOTUYECKON KapThl TPEOyeTCs BBIYUCIUTE Mpeenbl (PYHKIUN:
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lim,_,(2x3 —10x2 — 4x + 5)
3x%-11x+6
X3 2x2_5x—3
3. lim 11x3-5x2-6x+10
' X700 ex*-gx2+2
. sing
4. limyo—2

5. lim,_ (1~ i)sx

X
HOpﬂIlOK BbIITOJTHCHHUA paﬁon:

1. Haiigute npeaen GyHKIMUU, UCHOJIB3YSI TEOPEMBI O Mpeeax.
2. Ecnm nomydniack HEONPEIEIIEHHOCTh, OTIPEACTHUTE €€ BUJ] M CIIOCOO PACKPBITHSL.
3. TIpeoOpa3yiiTe QYHKIHIO H PACKPOITE HEONPEIEICHHOCTb.
4. Beruucnute npened.
Xoa paGoThI:
Haiitu npenen gpyukumm:
1) limy,,(2x3 — 10x? —4x +5)

lim

Hcriosib3yeM TEOPEMBI O TIpeIesiax:
lirr21(2x3 —10x2 — 4x + 5)
X—

=2(1imx)3—10(1imx)2—4}ci£r21x+5=2-8—10-4—4-2+5=—27

X—2 xX—2

. 3x%2-11x+6
2) lim _—
) X3 9x2_5x_3

OyHKIMS TpeAcTaBisieT co00il OTHOIIEHHWE OBYX MHOTOWIEHOB, OOpallaloUIMXcsi B HYJIb B

TOYKE x = 3. [TosTomy cHayJayia npeobdpazyem JTAHHYIO byHKIHIO.
JIro00i1 KBaipaTHBIN TPEXUICH MOKHO Pa3JIOKUTh HA MHOKHUTEH C IIOMOIIBIO (POPMYJIBI
ax®+bx +¢c=alx —x ){x —x.), rae x; u 13 KOpHH KBagpaTHOTO TpEX4JICHA.

KopHsamu kBagpaTHOro TpexunaeHa 3x- — 1lx + 6 ABJISIFOTCS YMCIA - U 3; 3HAYUT

wa | b

2
3x2—11x+ 6 =3(x — 3)(x —§)
A KOpHHM KBaJIpaTHOTO TpexusieHa 2x2 — 5x — 3 paBHBI% U 3, ClIeI0BATEIbHO
2x>—-5x—3 = 2(x—3)(x+%)
Bo3sBpamascs k npeneiny, uMeeM:
2 2
U 3x2—11x+6  3x—=3)E-3)  3(x—3)
lim—— = lim - =lim——-
x-3 2X4—=5x—3 X‘)32(X—3)(X+5) X_)SZ(X+E)
3x—2 3limx—2 3.3_5 7

X—3 _

xl—r>rsl'2x+1:211n%x+1:2-3+1:7
X—

11x3-5x%2—-6x+10
6x%—8x2+2

3) lim,_,

Tak kak MHOro4YjeHbl B UYHCIUTEIEC M 3HAMEHAaTele CTpEMATCA K 00, TO IIOJy4YaeM

HEONIPCACICHHOCTL BUJA [:] Z[J'ISI €C PACKPBITUA PA3ACTIUM KAXKAOC ClIaracMo€ YUCIIUTCIA U

3HAMCHATCJIA Ha -1'4. Torna MOJIy4IUM:
) i 11x* 5% 6x 10 11 5 6 10
11 —5x% — 6x + 10 = = ErF T T2 ETFE o
lim = = lim T 7 = lim =—=1
x50 6x* — B’ + 2 z=m 627 B . 2 —=® e _E_r + 2 6
F oAt EAFY



. X
sin—-

4) lim —2
x-0 X

UroObl BBIYUCIUTH TpeAed (YHKIHMH, HYXKHO BOCIOJB30BaTbCs (POPMYJIOH  TEpPBOTO

. sinx

3aMeyvaTeNbHOro npenena: lim, — = 1.
1
YMHOXHUM YHCIUTEIbh U 3HAMEHATeNb ApoOu Ha >
. X 1 . x . X
sin Py > sin B 1 sin > 1
lim =lims—==-lm—F==--1=-
x-0 X x=0 Z o 2x-0 = 2 2
2 2

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

X
[Ipeobpazyem (HyHKIHIO Tak, 9TOOBI MOYKHO OBLIIO IPUMEHHTH BTOPOW 3aMeYaTeIbHBINA MPe/ed :

X
lim,,_, (1 + i) = e. BBezneM HOBYIO IIEPEMEHHYIO: X = —3y; X — 00;y — 00,
) 3\ 5% . 3 \>(=3y) . 1\ ~15y 15
lim,,_, (1 - ;) =lim,,_, (1 — _—33}) =lim,,_, o (1 + ;) =e =T

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJIHEHHAs padoTa.

Kpurtepun ouenku:

Ouenka "oTiauyHo'" cTaBUTCS, €ciid pabOTa BHITIOJHEHA B MOJHOM O00BEME C COOJIOICHUEM
HE00X0IMMOH ITOCIIEN0BATEIBHOCTH IEHCTBUH.

Ouenka ''xopomo'" CTaBUTCS, €CITU BBIMOJHEHB TPeOOBaHHWS K OICHKE "OTIMYHO", HO
JIOTMYILIEHBI 2-3 HeoYeTa.

Ouenka '"yI0OBJIETBOPUTEJIbHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOIYYUTh MIPABUIIbHBIE PE3YNIbTAThl U BHIBOJIBI.

Ouenka '""Heyl0BJIETBOPUTEJIBHO'" CTaBUTCS, €CiM pabOTa BBHITIOJHEHA HE MOJHOCTHIO WU
00BEM BBIMOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIENaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 1.2 Ilpenesa pynkunu. HenmpepbIiBHOCTH QyHKIIUMT

IIpakTnyeckoe 3ansitue Ne4
Pemlenne npuk/IaHbIX 32124 HA NPOU3BOAUTEILHOCTh TPY/a TEXHUYECKOT 0
o0cayxuBaHue 000PYI10BAHUSA

Hean: HayduTbcst BBIMUCIATH NPEAeITbl (QYHKIIHMA

Brinosinus padoty, Bbl Oyaere yMeThb:

Y6 pelaTh NPUKIaIHbIEC 3a/Ia41 C UCIOJIb30BaHUEM 2JIEMEHTOB T depeHIInaIbHOTO U
WMHTETrpaIbHOTO UCUUCIICHHIA;

BrinosiHeHne npakTH4YecKo padoTsl cmocodcTBYeT (OPMUPOBAHNUIO:

OK 01.1 Ompenenser npodeccuoHANBbHYIO 3aJady C Y4eToM Mpo(ecCHOHAIBHOTO U
COILIMANILHOTO KOHTEKCTa, COCTABISET IJIaH ACUCTBUM A €€ pelIeHUs], pealu3yeT ero, B TOM YUCIe C
y4€TOM M3MEHSIOIINXCS YCIOBHH, U OLICHUBAET PE3YNbTAThI pelIeHHs MPoQecCHOHANBHOM 3a1a4u

IIK 2.3. OpranuszoBath  pa0OTy  HepcoHajga MO  TEXHUYECKOMY  OOCITYXHBaHHIO
MIPOMBIIIIEHHOTO (TEXHOJOTHYECKOr0) 000pyA0BaHUSI.

IIK 3.3. OpranuzoBatb paboty nepcoHaia 1o PEMOHTY IIPOMBILLIJIEHHOTO
(TEXHOJIOTUYECKOT0) 000PYI0BaHMUS.

IIK 4.3. [IpoBoauTh aHanM3 pe3yNbTATOB HCIOJIB30BAHUS 3aroTOBOK, 3allacCHBIX 4YacTel,

PacCXOoAHbIX MAaTCPUATIOB.



MarepuajnbHoe o0ecrniedeHne: WHIMBUIYaJIbHbIC 3a/IaHUsI, KOHCTIEKTHI JICKITUH.
3amanue:
3amanue:
Haiitu npon3BOIUTENHHOCTh TPY/AA MO 33JaHHOUM (PYHKIIMU KOJMYECTBA BBHIMOJIHEHHBIX PadoT B
MOMEHT BpeMeHU L.
1. u(t) =x3—-5x2—-8x+23at=5u
2. u(t) = —4x2_jx+7 3at =24

3. u(t) = (1—§)x3at= 3y

IMopsiiok BbINOJIHEHUS PadOTHI:
Haiigure npenen pyHKuNU, HCHIONIB3YSI TEOPEMBI O MIpeeiax.
Ecnu momydniachk HEONpeaeIeHHOCTh, ONIPEETUTE €€ BUJI U CIIOCO0 PAaCKpPBITHSI.
[IpeoGpasyiiTe GyHKINIO U paCKPOWTE HEOTIPEAETEHHOCTb.
Boruncnute npenen GyHKIMN TPOU3BOAUTEIBLHOCTH TPY/Ia.
Xoa paGoThI:

PoNbE

1. [lycth pyHKuMA u = u(t) BeIpakaeT KOJIMYECTBO BBIOJHEHHBIX padOT u 3a BpeMsd t U
HE00X0IMMO HalTH MPOU3BOAUTEIHHOCTh TPY/Ia B MOMEHT to.

3a epuox BpeMEHH OT to mo tp + At KOJNMYECTBO BBITIOTHEHHBIX pa60T HU3MEHUTCA OT

3HayeHus up + Au = u(to + ﬂt).

Au
Torna cpeaHss NPON3BOIUTENBHOCTD TPYA 3a OTOT NEPUOJ] BDEMEHH Zcp = v

OueBUAHO, YTO MPOU3BOJUTEIBHOCTh TPYJla B MOMEHT tgp MOKHO OMNPEACIIUTh KaK MpeaesibHOE
3HAYEHHUE CPEIHEN MPOU3BOIUTEIBHOCTH 3a MEPUO BPEMEHHM OT to A0 to + At pu At — 0, T.e.

=i — i —
2=UMasg Zep = MMpgng

dopma npeacTraBiieHUs pe3y/bTaTa: BbIIOJIHEHHAs padoTa.

Kpurepun oueHku:

Ouenka "oTjM4yHO'" CTaBUTCS, €CliM pabOTa BHINIOJHEHA B MOJHOM O0BEME C COOIIOCHUEM
HE00X0IUMOM IMOCIIEN0BATEIHFHOCTH IEHCTBUN.

Ouenka ''xopomo' CTaBUTCS, €CIU BBIMOJHEHb TPeOOBaHHUS K OICHKE "OTJIMYHO", HO
JIOTMYILIEHBI 2-3 HeJloYeTa.

Ounenka "yI0BJIeTBOPHUTEIbHO'" CTaBUTCS, €cid paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MIPABUIIbHBIC PE3YNIbTAThl U BHIBOJIBI.

Ounenka '"Hey10BJIETBOPUTENbHO'" CTaBUTCS, e€ciid paboTa BBIIIOJIHEHA HE MOJTHOCTHIO WIH
00BbEM BBITTOJTHEHHOM Y4acTH PabOThI HE MO3BOJISET CACNATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. [InddepennuanbHoe 1 HHTErPAJIbHOE UCYMCIECHUS

IIpakTyeckoe 3ansaTue NeS
Boryucienne npou3sBOAHBIX QYHKIUH

Heuab: HayunThCst BBIYUCIATH TPOU3BOIHBIE QYHKIIUI

BeinosinuB padory, Bl OyieTe yMeThb:

Yn6 peaTh NPUKIAJHbIE 33/1a41 C UCIIOJIB30BAaHUEM 3JI€MEHTOB U (epeHINaTBbHOTO U
HMHTETPAIbHOIO UCYUCIICHU;
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BrinosiHeHne npakTu4eckoi padoTsl cnoco6cTByeT (POPMUPOBAHNUIO:

OK 01.1

Omnpenenser npopecCHOHATBHYIO 3a7adyy C y4eToM TNpPOGECCHOHATBHOTO W

COLMAJIBHOTO KOHTEKCTA, COCTABJISET IJIaH JACUCTBUM JUIsl €€ PELICHUs], pEau3yeT €ro, B TOM YHCIIE C
y4€TOM H3MEHSIONINXCS YCIOBHH, U OIICHUBACT PE3YNIbTATHI PEIICHHS MPO(ecCHOHATEHON 3a/1a4u

I1K 2.3. OpranmzoBath  pabOTy  TepcoHaTa MO  TEXHUYECKOMY  OOCITYXKHUBAHHIO
IIPOMBIIIJIEHHOTO (TEXHOJOTUYECKOT0) 000PYI0BaHUS.
IIK 3.3. OpranmnzoBatb paboty nepcoHaia 1o PEMOHTY MIPOMBIIIJIEHHOTO

(TEeXHOJIOTUYECKOTO) 000PYAOBAHUS.
HpOBOI{I/ITI) AHAJIM3 PE3YyJIbTAaTOB MCIIOJb30BaHUA 3aroTOBOK, 3allaCHBIX LIaCTef/'I,

[1IK 4.3.
PacxoJHbIX MaTEpPUAJIOB.

MarepuajbHoe
KOHCITEKTEI JIEKIIMIA.

3ananue.

odecrneyeHue:

NunuBugyanbHbie

3a/1aHusl,

CIIpaBOYHBIC MAaTCpHUaJbI,

3aganue 1: Haiitu npowusBojHblE (QYHKIMN HUCHOJB3Ysl MpaBUia BBIUMCICHUS M TaOIUIly

MIPOU3BO/IHBIX CJIOKHBIX (PYHKIUH.

3aganue 2: Beruucinuth Npou3BOJHYIO (PYHKIIMU B TOUKE.

SamananeNel

3amanneNe?2

1)y = (mx* +4)°

_m* k ,
2)y = m*cos( px m); y'(1)=2

3)y=(e™" +kx)

4)y =ktg(mx*) . g1 _1)=7

5)y =12P" "™

6)y = ctg(px* —mx) C Y(2)=?

7y = In(x* + px™)

8)y =,/mp” +kx.

, Y(-2)=?

9)y = log , (mx + k)

10)y = (&™) *\/xP +mx .
y'(3)=?

In( px")
12)y=—"72
)Y k*cosmx :

1)y = p*sin(kx+m) (3=

I'me p —uucno OykB B IMEHH; M — YHCJIO OYKB B (DaMHJIMH; K — YMCJI0 OYKB OTYECTBA.
IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMATENBHO O3HAKOMBTECH C YCIIOBUEM 32 IaHHS.

2. Tlonb3ysch KOHCIIEKTOM JICKIIHIA ¥ CIIPABOYHBIMH MaTepUaIaMH, BBITIOJHHUTE 3a/IaHUE.

Xox pabdoThI:

3aganue Ne 1

Haiitu mpousBogHble (QYHKIUN HCHONB3YS IMpaBuja BBIYUCICHUS M TaONHIy MPOU3BOJIHBIX
CJIO>KHBIX (YHKITHI

«[IpaBuia BeIYMCIICHUS U TAOIUIlY IPOU3BOIHBIX CIOKHBIX (DYHKIIUI

(u") =nu"u’ (sinu)’" =cosuu’
(e") =e"u’ (cosu) =—sinu-u’

uyr _ qu ' 1 U'
(@) =a"lnau (tgu) = ——u' = —

COoS” X Cos“ U
1 u’ 1 u’

hu)'==u=— ctgu)’ = — u'=—-———
(nw u u (ctgu) sinu In?u
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(log , u)' = u'= (J‘)_— =—

y = (Bx® —4x%)°;

"= ((3x* — 4x)°) = 5(3x%* — 4x)* - (3x* —4x) =
5(3x% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.

o ¥y =sin(3x—x?)

=<

y'(sin (3x — xz)), = cos (3x — x%) - Bx — x?) = (3 — 2x) - cos (3x — x2).
3.Y=6 In 5x
- 10In 2x)' =10(1n 20’ =10+ ~—-(2x) - 12 2_10
X

Samaume Ne 2
Beruucnuts TIPOU3BO/IHYHO (GYHKIIMM B TOYKE.

1. y = (\/x +6); y'(3) =2

, — 2x X
y = x2 = 6 = —— ( + 6) =
2Vt + 6 2Vx2+6 Vxr+6

@ ===
y e Vore  vis

(I)opMa NpeacTaBJCHUsA peE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHUC.

Kpurtepun ouenku:

Ouenka "oTIMYHO" CTaBUTCS, €Clid pabdOTa BBINOJIHEHA B TMOJHOM O00BEME C COONIOACHUEM
HE0OXO0IMMOM MOCIEeI0BATEILHOCTU JIEHCTBUIl; B OTBETE MPAaBMWJIBHO M aKKypaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHHUS.

Ouenka ''xopomio'" CTaBUTCS, €CIM BBITIOJHEHB TpeOOBaHUS K OICHKE "OTJIIMYHO", HO
JOTMYILIEHBI 2-3 HeoYeTa.

Ouenka "ya0BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BHITIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABWIbHBIE PE3yJAbTaThl U BBIBOJBI; B XOJE
MpOBeACHUS PaOOTHI OBLIH JOMYIIICHBI OITHOKH.

Ouenka '"Heyl10BJIeTBOPUTEIBLHO'" CTaBUTCSA, €clid paboTa BBHINIOJHEHA HE IOJHOCTHIO WIIH
00BEM BBIMOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3. IudpdepenunanbHoe 1 HHTErPAJIbHOE UCYUCIEHUS

IIpakTuyeckoe 3ansaTHe Neb
IIpumeHeHre NPOU3BOAHON K pellIeHNI0 MPAKTHYECKHUX 32124

Heuab: HayunThcst IpUMEHATH MPOU3BOIHBIE K PEILICHUIO (PU3MUECKUX 3a7a4

Brinosinus padoty, Bbl Oyaere yMeThb:

Yn6 pelaTh NPUKIAJHbIE 33]1a4U C UCIIOJIb30BAaHUEM HIEMEHTOB U HEepeHIINATBLHOTO U
MHTETPaIbHOTO UCUNCIICHN;

BrinosiHeHne npakTH4Yeckoi padoTsl cnmocodcTByeT (OPMUPOBAHNIO:

OK 01.1 Onmnpenenser mnpodeccHOHaNbHYIO 337ady C Yy4eToM HpoecCHOHATBHOIO U
COLIMAJIBHOTO KOHTEKCTA, COCTABIIAET IJIaH ACUCTBUN IS €€ PEIICHUs, pEAIM3YET €ro, B TOM YHCIIE C
y4ETOM M3MEHSIOIUXCS YCIOBUM, U OLIEHUBAET PE3yJIbTaThl pelIeHus Mpo(eccHoHaNbHOM 3ajaun

IIK 2.3. OpranuszoBath  pa0OTy  TepcoHaga MO  TEXHUYECKOMY  OOCIYXKHUBaHHIO
MPOMBIIIJIEHHOTO (T€XHOJOTHYECKOr0) 000pya0BaHUS.
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IIK 3.3. OpranunzoBatb paboty nepcoHasa o PEMOHTY MIPOMBIIIJIEHHOTO
(TEeXHOJIOTUYECKOTO) 000PYAOBAHUS.

[IK 4.3. [IpoBoauTh aHanu3 pe3yJbTaTOB HMCIOJB30BAHUS 3aroTOBOK, 3allaCHBIX YaCTEM,
PacXoIHbIX MAaTE€pPUAJIOB.

Marepuanbnoe obGecneuenue: HVHauBuayaibHbIE 3aJaHMsl, CIPABOYHBIE MAaTEpUAIBI,
KOHCITIEKTHI JIEKIIMI.

3aganue:

1. UtoObl yMEHBIINUTH TPEHUE KUIKOCTU O CTEHBI M JTHO KaHajla, HY)KHO CMAauyMBaeMyIO €I0
IJIOLIA/1b CAENIaTh KaK MOXKHO MaJioi. TpeOyeTcss HalTH pa3Mephbl OTKPBITOTO MPSIMOYTOJIBHOTO KaHajia
C TUIOIIAJBIO ceueHus 4,5 M 2, MPpU KOTOPBIX CMauynBaemasi Ijionaas OyaeT HAaMMEHBII .

2. meeTcs mpoBOJIOKA JITMHOW @ MeTpoB. TpeOyercs OrpaauTh STOM TPOBOJIOKOM
MPSIMOYTOJIbHBIN y4acTOK 11€Xa, OJJHa CTOPOHA KOTOPOIrO MPUMBIKAET K CTEHE, TaK, YTOObI IJIOIIaIb
OTOPO’KEHHOT'0 y4acTKa Obliia HauOoIbIIEeH.

Jljis OTBICKaHHsI HAMMEHBIIIEro U HauOoJIbLIETo 3HaUYeHUs] QYHKIMH, TUPPepeHIMpyeMoil BHYTpU
OTpe3Ka M HEMNpPEepbIBHOW Ha €ro KOHIAX, CelyeT HalWTH BCE KPUTHUUYECKHE TOUKH (DYHKIMH, JeKallne
BHYTPH OTpE3Ka, BBIYMCIUTH 3HaU€HHs (YHKIIMU B 3TUX TOYKaxX M Ha KOHLIAX OTpe3Ka, a 3aTeM U3 BCEX
MOJTy4EHHBIX TAKUM 00pa3oM 4Kces BbIOpaTh HauMEHblIee U HanOoJIbIlIee.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. HaxoauM KpUTHYECKUE TOYKU (YHKIIHH.

2. TlpoBepsieM, KaKkue U3 HAHIEHHBIX KPUTUIECKUX TOYEK JIKAT BHYTPH 3aJJaHHOTO OTpE3Ka.

3. Haxomum 3HayeHHs (yHKIUM HAa KOHIIAX OTPe3Ka M B TEX KPUTUYECKUX TOUYKAX, KOTOPHIE
MOMAAAI0T B 3TOT OTPE3OK.

4. V3 Bcex MOJTy4eHHBIX 3HaUCHUN (DYHKIIMHM BHIOMpAEM HaWMEHbIIIEEe U HauOoJIbIIee.

Xox padoThI:

1. TpebGyeTcss W3rOTOBUTH J€Talb B BHJE MPSMOYTOJBHOIO Mapajjiesienuiea, B HUKHEM
OCHOBAHHUHU KOTOPOTO JISKUT KBaApaT (BEPXHsS 4acTh OTKPHITA), a 00beM paBeH 108 em®, IIpu kakux
pa3Mepax JeTaiu Ha ee U3rOTOBJICHHE MOMIeT HaMEeHbIlIee KOJIMYECTBO MaTepuaia?

Pemenue: 1. ITycTh cTOpoHa OCHOBaHUS paBHA X CM, a BbIcOTa — h cM.

2. O6beM mapamrenenunesa V=x*x*h=x* h wm no yciosuto x° h=108.

Bbipasum u3 910l GopMyIIsl BEICOTY mapamienenumneaa: h=108/x % . (1)

3. C mpyroii cTopoHbl, YTOOBI y3HaTh KaKO€ KOJMYECTBO MaTepuaja MOWJIET Ha M3TOTOBICHUE
JeTaayd HeoO0X0AMMO HAMTH TUIOIIAAs S MOJHOM MOBEPXHOCTH Mapajuienenunena 06e3 yuera BEpXHEro
ocHoBaHus. [111011aap TOBEpXHOCTH MapaieNnenuneaa HaxouTcs o Gopmyse

SmomH=2(X*X+Xx*h+x*h)=2(x? +2xh). [Tnommaas OCHOBaHHS paBHA SOCH =X° , €¢ HaIO0 BHIYECTH
3 TIOTy4eHHOH (opMyitsl S=Smomu*Socr=2(x* +2xh) - X* = x? +4xh.

4. TTogctaBum BMecTo h Beipaxenue (1). [lomyunm dopmyny miaomaam kak GyHKIHIO OT X:

S(x) =x* +4*x*108/x? =x* +432/X.

5. Haiinem mponsBoanyio S'(x)=( x° +432/x)'=2x-432/x* .

6. UToObI HATH SKCTPEMYM, HEOOXOAUMO MPUPABHATH MPOU3BOJIHYIO K HYIIO:

S'(x)=0= 2x-432/x* =0;

najee HaXOINuM 2x3 =432;

x° =216;

x=6.

7. Honyunnu x=6 — TOUKy MUHUMYMa, cliefijoBatenbHo, S(6)=108 cM’ HaMMEHbIIIEe 3HAUCHHE.

9. CllefoBaTENBHO, CTOPOHA OCHOBAHMS X paBHa 6 cM, a Beicota h=108/x° =108/36=3 cm.

OtBert: cTopoHbI 6aka 3 u 6 cM.

dopma npeacTaBieHus pe3yJbTaTa: BHIIOJTHEHHAs paboTa.
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Kpurtepuu onenku:

Ounenka "OTJMYHO" CTaBUTCS, €Clid paboTa BHIOJHEHA B TOJHOM O00BEME C COOIIIOJIECHUEM
HEOOXOAMMOM TMOCIeNOBATEILHOCTH JCHCTBUI; B OTBETE NMPABHJIBHO M aKKypaTHO BBINOJIHEHBI BCE
3aIUCH U BBIYUCIICHHS.

Ounenka ''xopomo' CTaBUTCS, €CJIM BBIIOJHEHbl TPeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeAgoYeTa.

Ouenka "y10BIeTBOPUTEIBHO'" CTaBUTCS, €CITU PadOTa BBITIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJIHEHHOW YaCTH TaKOB, YTO IO3BOJISIET MOJIyYUTh MPABUIIBHBIE PE3YIbTAThl U BBIBOJBI; B XOJE
poBeAeHUS pabOTHl OBUIN JIOTYIEHBI OLITHOKH.

OuneHka ''Hey/0BJIETBOPUTEIBLHO'" CTAaBUTCS, €CcM paboTa BBIIOJIHEHA HE IOJTHOCTBIO WU
00BEM BBITIOIHEHHON YacTH pabOThI HE TIO3BOJISCT CAENATh MPABMIIBHBIX BHIBOJIOB.

Tema 1.3. IndpepennuaibHoe 1 HHTErPaabHOE UCUNCIEHUSA

IIpakTHyeckoe 3ansaTHE N7
Pemenne npuk/aHbIX 321a4 HA pacyeT TpedyeMoil MOIIIHOCTH JABHUraTe/sl IPUBO/A

Henab: HayunuTbcs mpuUMEHSTH IPOU3BOJIHBIE K PEIICHUIO 3a/1a4 Ha pacuyeT MOLTHOCTHU JABUTaTels

Brinosinue padory, Bbl Oyaere yMeTh:

Y6 pelaTh NpUKIaJHbIe 3a/1a4l C UCIOJIb30BaHUEM 3JIEMEHTOB T depeHInaIbHOrO U
MHTETrpajbHOT0 UCUUCIICHHUI;

BrinosiHeHue npakTH4YecKO# padoThl cocoOCTBYET (DOPMUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHATBHYIO 3aJadyy ¢ Y4eTOM MNpoeCcCHOHATHHOTO U
COLIMAIBHOTO KOHTEKCTa, COCTABJISAET IUIaH ACUCTBUM JUIS €€ PEIEeHUs, pealu3yeT €ro, B TOM YHCIE C
y4ETOM M3MEHSIOUIUXCS YCIOBUM, U OLICHUBAET PE3yJIbTaThl pelIeHUS MPopecCUOHATbHOMN 3a/1auu

IIK 2.3. Opraam3oBath  pabOTy  TeEpcoOHala MO  TEXHUYECKOMY  OOCIY)KHBaHHUIO
MIPOMBIIIJICHHOTO (TEXHOJIOTHYECKOTO) 000pYI0OBaHHS.

IIK 3.3. OpranuszoBartb paboty nepcoHaia o PEMOHTY MPOMBIIIJIEHHOTO
(TEXHOJIOTUYECKOTO) 000PYAOBAHUS.

1K 4.3. [IpoBoauTh aHamu3 pe3yJbTaTOB MCIOJIb30BaHUS 3aroTOBOK, 3alaCHbIX YacTeH,

PACXOJHBIX MATCPHUAJIOB.

MarepuajibHoe obecnedenue: VHauBuayalbHble 3a/aHusi, CIPaBOYHbIE MaTEpUalbl,
KOHCIIEKThI JICKIUH.

3aganue:

3ananue 1. HaifTu yrioByro CKOpOCTh BpallleHUsl KOJICHBaJIa JIBUratess 3a Bpems t=3 c., eciu
OH MOBOpauYMBaeTcs Ha yron @ = 3 — 1t + 2t2

3apanme 2. HailTu yrnmoBoe yckopeHue BpalleHusl KOJEHBaja JBUraress 3a BpeMs t=4 c., eciau
OH MOBOpauMBaeTcs Ha yron @ = 1 — 5t + 3t2

IMopsiiok BbITIOJIHEHHSI PA0OTHI:

Xoa pa0doThi:

PaccMmoTpuM noHATUSA yeno060u ckopocmu u yeno68020 YCKOpeHus Ipu BpallleHUU TBEPAOro Tea B
TEOPHUH U HA IpUMeEpax pelIeHus 3a1ad.

VYrnoBas ckopocTb

Yanoeoii ckopocmwlo Ha3bIBAIOT CKOPOCTBH BPAILLEHUS TeJa, ONPENEISIOLIYIOCS MpUpalIEHUEM
yria MoBOpOTa Tela 32 HEKOTOPBIN MPOMEKYTOK (€AMHHUILY) BpEMEHHU.

JlaHHBIN MapamMeTp MOKa3bIBaeT, Ha KaKO¥ yroJ (Harpumep, B pajraHax) MOBOPAYUBACTCS TEIO
3a eUHUILY BpeMeHH (Hampumep, 3a 1 CeKyHay).
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O6o3HaueHue yrioBoi cKopocTu: ® (oMera).

Enuauus usmepennst: [pag/c], [¢™].

PaccMoTpuM HEKOTOpOE TBEPIOE TEJIO, BpAIAIoIIeecsl OTHOCUTEIHHO HETOABMKHOM OCH.

C >TuM TeJIOM CBSKEM BOOOpakaeMyro IIOCKOCTh I1, KoTopasi coBepIaeT BpalieHHe BMECTE C
3aJJaHHBIM TEJIOM.

/7

BpamarensHoe ABMKEHHE ONPENEIsSeTCs ABYTPAHHBIM YIJIOM (@ MEXAY ABYMS IIIOCKOCTSIMU,
MPOXOJAIIMMHU 4Y€pe3 OCh BpamieHus. V3MeHeHume 3Toro yria ¢ TEYEHHEM BPEMEHHM €CTh 3aKOH
BpaIaTEIbHOTO JABUKCHUS:

@ =@(1), pao.

[TonoXNUTENPHBIM CUMTAETCS YrOJ, OTKJIAABIBAEMBIM MPOTHUB XOJa YacCOBOM CTPEIKH, €CIU
CMOTpPETh HaBCTpeUy BRIOpaHHOMY HampasieHnto ocu BpameHus Oz. YTo u3mepsercs B paiuaHax.

beicTpoTa n3MeHenus yria ¢ (nepemerienus mwiockoctu I1 u3 monoxenus I1; B monoxenue I1,)
— 3TO U €CTh YIJIOBast CKOPOCTH!

d
: -1
w=22 =@, paolc; c .
dt

[TpunsB BekTop K Kak eTMHUYHBIN OPT MOJOXHUTEIBHOTO HAIIPABICHHS OCH, TIOJIYYUM:

_ . o d

o=kp=rK —Q.

dt

BekTop yrioBoit CKOpOCTH — CKOJB3ALINI BEKTOP: OH MOXET ObITh MPUIIOKEH K 000N TOuke
OCH BpAlllEHUsI U BCErja HaIpaBjeH BJOJb OCH, MPU MOJOXKUTEIHHOM 3HAYEHUH YIIIOBOM CKOPOCTH
HarnpaBJieHUs @ U K COBIIAAIOT, TIPH OTPULIATEIBHOM — IPOTUBOIOJIOMKHBI.

VYrinoBoe yckopeHue

Vaenosoe yckopenue xapakTepu3yeT BEIUYHMHY HU3MEHEHUS YTJIOBOM CKOPOCTH MpPH BpalllEHUU
TBEpAOro Tena.

do do . ;s
s= =—— =@, pad/c’; c

ar  ar P
_ do
z= )

dt

[TapameTp moka3bIBaeT, Ha Kakyl0 BEIMYUHY M3MEHSETCs YIJIOBask CKOPOCTb T€la B €AUHUILY
BPEMEHHU.

O6o3HaueHue: € (AMCUITOH)

EIMHUIB H3MEPEHHUs YIIIOBOro yekoperus: [pam/c’], [¢”]

BekTop yrioBoro ycKopeHus Tak >ke HalpaBJieH 10 OCHU BpalleHus. [Ipu yckopeHHOM BpallleHuu
WX HalpaBJICHUs COBIAAAIOT, IPU 3aMeJIEHHOM — IPOTHUBOTIOJIOKHBI.
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Jpyrumu cioBaMu, MpHU MOJOKUTEILHOM YCKOPEHUHU YIJIOBasi CKOPOCTb HapacTaeT (BpalleHue
YCKOPSIETCS), a PU OTPULIATETILHOM — YMEHbBIIIAETCs (BpallleHUe 3aMeJIIETCS ).
3amaua
Bpamaromericas MexaHu3M, 3aJepKUBACMbIA TOPMO30M, 3a Bpems { moBOpadmBaeTcs Ha yroul
@ =p+qt+7rt? roe p, q, r — IOJOKUTEIbHBIE MOCTOSHHBIE BeIMYUHBI. OIpENeanuTe yrioBYyIO
CKOPOCTh M YCKOpEHUE BpalieHus. Uepe3 CkoIbKO BpeMEHN MEXaHU3M OCTAaHOBUTCS?
"7 Pousnue. ) )
VraoBag ckopocTs @ =@ (t)=g— 211
VInoBoe VeKOpeHHe a =@ =g —2rt) = 27
Floeco oCTaHOBHTCS, Korda w=¢ '|r)=0.

Ilomygaen vpagEerERe. g — 2ri=0,t= 4 {c).

2F

g
OTeeT: KOIECO OCTAHOBHTCA pH t= ——(C).

dopmMa npeacTaB/ieHus pe3yabTaTa: BHIIOJTHEHHAS padoTa.

Kputepuu onenkmu:

Ouenka "oTJIMYHO" CTaBUTCS, €Clid pabOTa BBIOJIHEHA B IMOJHOM O00BEME C COONIOACHHEM
HEOOXOMMOM TIOCIIeIOBATEIHPHOCTH JIEHCTBHI; B OTBETE NMPABWJIBHO M AKKypaTHO BBITIOJTHEHBI BCE
3aIUCH U BBIUUCIICHUS.

Ouenka ''xopomio'" CTaBUTCsS, €CIM BBITIOJHEHB TpeOOBaHUS K OIEHKE "OTJIIMYHO", HO
JIOTMYILIEHBI 2-3 HeoYeTa.

Ouenka "y10BJIeTBOPUTEIBHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacCTH TaKOB, YTO IMO3BOJISIET TMOJIYYUTh MPABHIbHBIC PE3YAbTAaThl M BBIBOJBI, B XOJIE
MpOBeJIeHUS! pabOThI ObUIM AOMYIIEHBI OIIHOKH.

Ouenka ''HeyJ10BJIeTBOPUTEIBLHO'" CTaBUTCS, €clii paboOTa BBHITIOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBIMOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIENaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 1.3. InddepennuanbHoe 1 HHTErPaJbHOE UCYMCIECHUS

IIpakTnyeckoe 3ansitue Ne§
BbluncieHnue He onpe/ie/ieHHbIX HHTETPAJIoB

Heab: HayunThcst BEIYUCSATH HEOIPEICICHHBIE HHTETPAIIBI

BbinosinuB padory, Bl 0yiere yMeTh:

Y6 peuaTh NpUKIaJHbIe 3a/1a41 C UCIOJIb30BaHUEM 3JIeMEHTOB T depeHInaIbHOro U
HMHTErpajibHOr0 UCUUCIICHHUI;

BrinosiHeHne npakTH4YecKo padoThl cmocoOcTBYeT (POPMUPOBAHNUIO:

OK 0I1.1 Ompenenser mnpodeccCHOHANBHYIO 3aJadyy C y4eToM Mpo(hecCHOHANBLHOTO U
COILIMANILHOTO KOHTEKCTa, COCTABISET IJIaH ACUCTBUM A €€ pelIeHUs], pealu3yeT ero, B TOM YUCIe C
y4€TOM M3MEHSIOIINXCS YCIOBHI, U OLICHUBAET PE3yAbTAThl pelieHus NpodecCHOHaIbHON 3a1aun

IIK 2.3. OpranuszoBath  pa0OTy  IepcOHaza 1O  TEXHUYECKOMY  OOCIyXKUBaHHIO
IIPOMBIIIJIEHHOTO (T€XHOJOTHYECKOr0) 000pya0BaHUS.

IIK 3.3. OpranuzoBatb paboty nepcoHaia 1o PEMOHTY IIPOMBILLIJIEHHOTO
(TEeXHOJIOTUYECKOTO) 000PYAOBAHHUS.

IIK 4.3. IIpoBoauTh aHanM3 pe3yNbTATOB HCIOJIb30BAHUS 3aroTOBOK, 3allacHBIX 4YacTeH,

PaCXOAHBIX MATCPUATIOB.

MaTepI/IaHLHOQ odecmeyeHue: I/IH)II/IBI/I,ZLyaJ'ILHLIe 3alaHus, CIHPABOYHBIC  MAaTCpUaJIbI,
KOHCIIEKTHI JICKIIHH.
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3amanmue:
Haiigute HeonpeeeHHbIe HHTETPAJIbI:
1) J(8x* — 6% +2x — 3)dx

e -I-;'l. - 'I.-I-.-
2) [EEESH gy
3) _,rccus{l[]_r—E] dx
4) [ 34 ydx

Rdx
5) / 25+16x?

rodr
6
) Jrul—u.“u_

2x —-h —3x-1

N [———— L dx
Hopsmonc BbITNIOJIHEHHS Pa0OThI:

1. 3amnwmcarp 3a7aHuE W OMPEAETUTH, KAKUM M3 METOJO0B HMHTETPUPOBAHHUS HEOOXOIMMO
BOCIIOJIE30BATHCS.

2. Ecimu wHTErpaj; MOXKHO HAWTH METOJOM HETMOCPEICTBEHHOTO WHTETPUPOBAHUS, TO,
WCTIONB3Ysl CBOMCTBA HMHTETPAJOB, TMPUBEAUTE HHTETpall K TaOMW4YHBIM  dopMmyram.
[Ipounterpupyiire.

3. Ecmum wHTErpall MOXXHO HAWTH METOJOM IIOJCTAaHOBKH, TO BBEIUTE HOBYIO
nepeMeHHyto, Haiiaure ee auddepennman. Ilocme BBemeHHs HOBOM TEPEMEHHOW 3aJaHHBINA
WHTETpAJ TPHUBOJAUTCA K HOBOMY HWHTETpally, KOTOpBIM sBIseTCs TabmuuHbiM. Haiigure
MOJTyYeHHBIN HHTETpal. B ciiydae HeonpeaeneHHOro HHTerpaia BEpHUTECh K CTapOil IEPEMEHHOM.

4.  Ecnu uHTErpas Helb3sl HAWUTH BBINICYKA3aHHBIMHU CIIOCO0AaMU, TO TpUMEHUTE HopmMyTy
WHTETPUPOBAHUSA MO YaCTAM Juav=uv - [vdu. Dror meron 3akmouacTcs B TOM, 4TO

MOABIHTETPAJIbHOE BhIpAXKEHUE MPEJCTABISIETCS KaKUM-TTHO00 00pa3oM B BUJIE MTPOU3BEACHHUS IBYX
comuokuteneit Um dV. 3arem, mocime nHaxoxaenus dUu V, UCTIOB3yiTE  (hopmymy
WHTETPUPOBAHMUS 110 YACTSIM.
-Unrerpansr Buga | P(x)edx, [P(x)sinkxdx, [P(x)coskxdx, rme P(X)- MHOrowres, k-
YUCIIO.
Y no6u0 monoxkuth U = P(x),a BCe OCTaIbHBIC MHOKHUTEIH MPUHATH 3a dV.
-I/IHTerpanH BHUIA fP{_x}nrcs:‘n.rdx. fP{_x}nrccusxd.r. fP{_x}{nxdx. fP{_x}nrctgxdx
[ P(x)arcctgxdx,
Y 100HO MOJIOKHTH Plx)dx = dV, a OCTaJIbHBIC MHOKUTEIH MPUHATH 3a U.
- Uurerpanst Buga | e sinbxdx, [ e cosbxdx, rue au buncna. 32 UMOXKHO IPHHST (GYHKIHIO
U=g%
Xox padorwi: Haiftu unterpabi:
6x*—5%%+3x+4
1) |———dx
I
UToObl HAWTU 3TOT WHTErpal, HY)KHO CHayala HPUBECTU MOJBIHTEIPATbHOE BBIPAKEHUE K

Ta6J‘II/ILIHOMy BI/II[y. I[J'I}I 3TOI'O HpI/IMeHHeM IIOYJICHHOC ACJIICHUC:
J‘ﬁx*-Sx" +3x+ 4

ﬁﬁ 3.r 4

= =+ — |dx
x= .r‘ x°
j Bxl —5 +— -I-‘l-.r_:)d

(
o[ anms [

dx . G’ 4y 1 . 4
+3 | —+ 4| xdx= 3 —5_r+3[r1|.r|+—1+C=2x’—5x+3[n|x|——+ﬁ'
- x

x

17



15x2dx
2) f (1—X3)4’

DTOT UHTErpaj MOKHO HAWTH C IOMOIIBI0 METO/Ia TI0/ICTAaHOBKHU. BBe/ileM HOBYIO IEpEeMEHHYIO.
1—x* =t

J‘ 15ax  [AL-x)=del o5, EJ‘ P S B 5 r:

————=| —3ddx=dt |= | — =-5] t7Hdt=— +C=—5+C= S

(1—x%) dF -3 -3 3t 31 —xH
rodx = —?

3) [ = 4x) Inx - dx
STOT I/IHTeraJI MOXKHO HaﬁTH C IIOMOIIBKO MECTOHA I/IHTerI/IpOBaHI/IH 10 4YacCTiaM, OH

OTHOCHUTCS KO BTOPOMY BU]Y, IOITOMY U = Inx, dV = (x? — 4x)dx.
- 4

1 ¥ i
dll = —dx, V=|(x® —4s)de = —— 27
x 4

Wcnonb3ys popmylly HHTErpUPOBAHUS 10 YACTAM, OJTydaeM

- x* . P 11
(¥ —4x)inx - dr=Inx | —= 2+ | - — — 2y |—dx =
4 4 x
x* x? x* x4
— 2y = —_ 7 - R [ e
{m:(q_ _.r) J‘(q_ __r)n’.r {n_r(q_ _x] _Lﬁ+_r +C

4) [ (x? — 2x)cosdxdx

DTOT HMHTErpall MOXHO HAWTH C TOMOINBK) METOJa WHTErPUPOBAHUS IO YacTsAM, OH
OTHOCHUTCA K IIEPBOMY BUAY, MOATOMY U = x* —2x, dV = rosdxdx.

1
dll = (2x — 2)dx, V= J‘ cosdxdx = 3 sindx
. . 1 1 )
(x° — 2x)cosdx dx = (x* — 2.::} ‘—l_s:'ni-_r — ‘—l_s:'wl-.r'[_lr — E}dx =

. 1 1 ) 1. . 1 i
(xf — 2x) 2 sindx — EJ‘ sindx(2x — 2)dx = 2 (x® — 2x) sindx — ;J‘ sindx(x — L)dx =

UTOoOBI HAUTH OCTABIIMKCS WHTETPal, CHOBA MIPUMEHIEM (POPMYITYy HHTETPUPOBAHUS TI0
qacTsaM.
U=x—-1, dV = sindxdx.

1
dif = dx, V= J‘ sindxdx = — Ecus‘l-.r
—1{::-]'4 -L(.rl](l 4]]1 4xdx =
—4x—_xs.nx—2{ — —4cus.r— —q_cusxx—
> (2 — 22)sintx — = (( 1}( : 4) ILJ‘ 4xd
‘1__.r—_x s.nx—z{_.r— _%Cﬂsx +‘1_ cosdxdx =
1 1 1
= :}{x' — 2x) sindx -I—E{{x — 1{cos4x) —gJ‘cuﬂxdx =
L (% = 2x)sintx 42 ((x — Dcosts) — —sindx +C
‘—1___1' - 2x s.nx+§{_x— cosdx —Eslnx+

@dopma npeacTaBieHUs pe3yJbTaTa: BbINOIHEHHAs padoTa.

Kpurepum oueHku:

Ounenka "oTJMYHO" CTaBUTCS, €clid padoTa BHIMOJHEHA B MOJHOM O00BEME C COOMIOCHHEM
HEO0OXO0IMMOM MOCIEeOBATENILHOCTH JEHCTBUIl; B OTBETE MPABUJIBHO M aKKypaTHO BBITIOJHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka ''xopomo' CTaBUTCS, €CIM BBHINOJHEHBl TPEeOOBaHHWS K OILIEHKE "OTIUYHO", HO
JOTIYILEHBI 2-3 HeJoUeTa.

Ouenka "y10BJ1eTBOPUTEIBbHO'" CTaBUTCA, €CTTU pabOTa BHIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacCTH TaKOB, YTO TO3BOJISIET MOJIYyYUTh MPABHIIbHBIE PE3YJAbTAaThl U BBIBOJIBI; B XOJ€
MpOBeJIeHUs] pabOTHI OBUIM AOMYIIEHBI OIIHOKH.

Ouenka ''Hey/I0BJIETBOPHUTEIBHO'" CTaBUTCS, €ciaM paboTa BBIMIOJIHEHA HE TMOJHOCTBIO WITH
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00BEM BBITIOJTHEHHOM YaCTH pa6OTBI HC MO3BOJIACT CACTIATh MMPaBUJIbHBIX BBIBOIOB.

Tema 1.3. IndpepennuaibHoe 1 HHTErPaIbHOE UCUYHUCIEHUSA

IIpakTnueckoe 3ansiTne Ne9
Bbruuciienune onpejiesieHHbIX HHTErpajioB

Henab: HayunThcst BBIYUCIATH ONPEIEICHHBIE HHTEIPaIbl

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yn6 pelaTh NpUKIaJHbIe 3a/1a41 C UCIOJIb30BaHUEM 3JIEMEHTOB TU(PPEpEeHIINATbHOIO U
MHTETrpajbHOI0 UCUUCIICHUH;

BrinosiHeHne npakTH4YecKoil pa6oThl CIOCOOCTBYET (DOPMUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHATBHYIO 3aJadyy ¢ Y4eTOM MNpoeCCHOHATHHOTO U
COLIMAJIBHOTO KOHTEKCTa, COCTABIISET IJIaH ACUCTBUM AJIs €€ pelIeHUs], pealu3yeT ero, B TOM YHCIE C
y4€TOM U3MEHSIOUIUXCS YCIOBUM, U OLIEHUBAET PE3yJIbTaThl pelIeHNs TPo(hecCHOHATBLHON 3a/1aun

IIK 2.3. OpranuzoBath  paboTy  MepcOHajga MO  TEXHUYECKOMY  OOCIYKHBAHUIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOT0) 000pyI0BaHHS.

IIK 3.3. OpranuszoBartb paboty nepcoHaia o PEMOHTY MPOMBIIIJIEHHOTO
(TEXHOJOTUYECKOTO) 000PYAOBAHUS.

[IK 4.3. [IpoBoauTh aHAIN3 pE3yAbTATOB WCIOJB30BAHUSA 3arOoTOBOK, 3alACHBIX YaCTEH,

PacCXoJHBIX MaTCPUAJIOB.

Marepuanbnoe obGecneuyenue: VHIuBHayasbHBIE 3aJaHHs, CIPABOYHBIE MaTEpUAIBI,
KOHCHEKTHI JEKITHIA.
3aganmue:
Brranciute onpeneseHHble HHTErPAJIbL:
C (a8 4 3 £ 2x 4 1)dx

N =
3
f-\.
1
+
1|"
S
=
=

5. [¢e™ cosxdx

6. - =

IR

]

IMopsiiok BbITIOJIHEHHSI PA0OTHI:

1. 3anmcaTh 3amaHue W ONPEACINUTH, KAKUM M3 METOJIOB WHTEIPUPOBAHHUS HEOOXOIUMO
BOCIIOJIB30BaThLCS.

2. Ecnm wmHTETpanm MOXKHO HAWTH METOJOM HEIMOCPEICTBEHHOTO WHTETPUPOBAHMUS, TO,
UCIIOJIb3YSl CBOMCTBAa HMHTErPaJioB, OPUBECTH HUHTErpan K TaOMWYHBIM  (QOpMyTIaMm.
[IpounrerpupoBarh. BeluncianTh 3HaueHUE OMpPEIENIEHHOTO HHTerpaia mno ¢gopmyne HproToHa-
JleiOnua.

3. Eciu uHTErpas MOXHO HATH METOJAOM MOJCTAHOBKH, TO BBECTH HOBYIO NEPEMEHHYIO,
Haiitu ee nudpdepennnan. [lociae BBeneHUs HOBOM MEPEeMEHHOMN 3a/JlaHHBIN WHTETrpall MPUBOAUTCA K
HOBOMY HMHTErpaiy, KOTOPBIN sBIsieTcs TaOMu4HbIM. Eciu uHTerpan omnpeeneHHblid, TO HE00X0AUMO
BBIYUCIIUTH HOBBIE MPEAEIIbl HHTErpupoBaHus. HailTu mosryueHHbIN HHTErpal.
Xoa pa0doThi:

1) 7 (4x% = 3% + 2x + 5)dx
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f:1{:=1-x3 — 3¢ 4+ 2x +5)dx = 4f:lx3dx— 3 f:lx:dx+ 2 f:lxdx+ Sf_Jl dr = x* — x4 2% 4 523,

33432 453 -(1+1+1-5)=81-274+90+15+2=280

J-:-} ,,%)
LS |
DTOT UHTErpaj MOKHO HAWTH C IOMOIIBIO METO/Ia TI0/ICTAaHOBKHU. BBe/1IeM HOBYIO IEpEMEHHYIO.
=
5
-dx = dt
J-:-1 Sdx _EJI-:-i dx __EJI-:-i dx 2 _
0 Tase LRk Ty T an=lar
s oy J
‘r.n' = U t.n' = U
_IE = U.‘l‘ tE = J._
5zl dt 1 1_1t 1 _ L E_E
=3 5_‘r':' vl :nrctgt|n = :{nrctgl arctg0) = PR
— rirxdr
. [
3) "r: postx
DTOT UHTErpaj MOKHO HAWTH C TIOMOIILI0 METO/Ia TI0/ICTAaHOBKHU. BBe/1eM HOBYIO IEpEMEHHYIO.
r cosx = £ h
T deosx = dt -
i —sinxdx = dt o
sinxdx . —dt T . - 1 1
—— sinxdxy = —dt = — = _ |I=: "|I: ——=2_05=15
o o4 r
J cos'x x5 =0ty = cos0 = 1 J t 2 2t 2-025 2
T T 1
|5 =§ tg = cos—= E—

dopma npeacTaBjieHusi pe3yJbTaTa: BHITOJTHEHHAS padoTa.

Kpurtepun ouenku:

Ouenka "oTJIMYHO" CTAaBUTCS, €CIM pabdOTa BBITOJHEHA B IMOJHOM O00BEME C COONIOACHHEM
HEO0OXO0IMMOM MOCIEeI0BATEILHOCTH JEHCTBUIl; B OTBETE MPaBUJIBLHO M aKKypaTHO BBIMOJIHEHBI BCE
3aMKCH U BBIYUCIICHHUS.

Ouenka ''xopomio'" CTaBUTCS, €CIM BBITMIOJHEHB TpeOOBaHUS K OIEHKE "OTJIIMYHO", HO
JOTYILIEHBI 2-3 HeoYeTa.

Ouenka "ya0BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BHITIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJyYUTh MPABUIBHBIE PE3YIbTaThl U BHIBOJBI; B XOJ€
MpOBEACHUS PabOTHI OBLIH TOTYIIEHBI OITHOKH.

Ouenka ''HeyJ10BJIeTBOPUTEIBLHO'" CTaBUTCS, €clii paboOTa BBHINIOJIHEHA HE IOJHOCTHIO WIIH
00BEM BBINOJIHEHHOM YacTH pabOThI HE IO3BOJISIET ClIENATh MPaBUIIbHBIX BHIBOJIOB.

Tema 1.3. IuddepennuanbHoe 1 HHTErPaJIbHOE UCYMCIECHUS

IIpakTuyeckoe 3anaTue Nel(
IIpumeHeHue onpee/IeHHOT0 HHTEIPaJia B NPAKTHYECKHUX 3a/1a4ax

Hesab: HayuuThCst BBIYUCIATH ONpEIeIEHHbIE HHTET PaJIbl

Brinosinus padoty, Bbl Oyaere yMeThb:

Yn6 pelaTh NPUKIAJHbIE 33/1a41 C UCIIOJIb30BAaHUEM 3JIEMEHTOB TU(PepeHIINATBHOTO U
MHTETPaIbHOTO UCUNCIICHU;

BrinosiHeHne npakTH4Yeckoi padoTsl cmocodcTByeT (POPMUPOBAHNIO:

OK 01.1 Onmnpenenser mnpodeccHOHaNbHYIO 337ady C Yy4eToM HpoecCHOHATBHOIO U
COLIMAJIBHOTO KOHTEKCTA, COCTABIIAET IJIaH ACUCTBUM A €€ PEIICHUs], PEaIU3yeT €ro, B TOM YHCIE C
y4ETOM M3MEHSIIOIUXCS YCIOBUM, M OLICHUBAET Pe3yNbTaThl PeLIeHNUs IpodecCuoHaIbHOM 3a1aun

IIK 2.3. OpranuszoBath  pa0OTy  TepcoHara MO  TEXHUYECKOMY
MIPOMBIIIIEHHOTO (T€XHOJOTHYECKOT0) 000pyI0BaHUSI.
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IIK 3.3. OpranunzoBatb paboty nepcoHaia 1o PEMOHTY MIPOMBIILJIEHHOTO
(TEXHOJIOTUYECKOTO) 000PYIOBAHUS.
IIK 4.3. [IpoBoauTe aHANINU3 pE3yabTATOB HCIOJB30BAHUSA 3aroTOBOK, 3allaCHBIX YaCTEH,

PacCXoaHbIX MAaTCPUATIOB.

MaTepnaﬂbﬂoe odecmeyeHue:

I/IHZ[I/IBI/IIIyaJH)HI)IC 3alaHu, CIIPaBOYHBIC MaTCpHUalibl, KOHCIICKThI J'IGKIII/If/’I.

3amanue:

1. ®dopma 3aroToBKM MMEET BHI (PUTYpHI, OTPAaHUYCHHOW JTUHUSAMH. HalTu miomans JaHHON

3arOTOBKH
a) y=—x*+4,y=0
b) y=x* y=x°
c) y=e*, y=e", y=4
2.Be1yuciauTh 00beM JAeTaIn
y=x?, y=1, eoxpyzocuQY

Ilopsinok BbINOJIHEHHS PA0OTHI:
1) mocrpouth rpaduku QyHKIHIA
2) HaiiTu 00JacTh, OTPAHUYCHHYIO ITUMU rpaduKaMu

3)  CcOCTaBUT ONpeeIeHHbIH HHTETPAIL, /IS HAX0X ICHHS IJIOIIAIH HallIeHHOH 00IacTH

Xox pa0doThI:

. . 2
[Tpumep 1: Hatitu mumomanp o6iactu D (3aroroBka aerajim), OrpaHUYCHHOW KPUBBIMH Y = X* +

X+ 11,y =2Xx-9, npu ycioBuw,
x<=1
_ 2
r=x"+x-11,
D iy=2x-9
x =1

[Ipu pemennu Takux 3anad cliefyeT 00s3aTeNIbHO M300pa3UTh UCCIENYyeMbIi T€OMETPUUECKUN
o0bekT. [y omnpeneneHUs HUXKHETO Npelesia MHTETPUPOBAHMS HANO0 HAWTH TOUYKY MepecedeHHs
KPHBBIX; YPaBHEHUE X2+ X + 11 =2 X - 9 umeer aBa KopHs: X = -1 u X = 2. [loaxoasuiuii KOpeHsb - X =
-1. Ob6nacTe orpaHnueHa cBepxy napabosioi, CHU3Y - IPSMOM, CIIpaBa - IpsIMOM X = 1, KpaitHss JieBas

TOYKa - X = -1, mosTomy

l 3

D
il -1 !

. - o e I x
= [(2e-9)-{x +I'.1?|]ﬂ:=_~2-x“+xf|b:- b

1 ..

1

Ecnu o6nactb umeet 60Jiee CI0KHYIO CTPYKTYPY, €€ cieyeT pa30uTh Ha MPOCTHIE YacTH .

ITpumep 2

Beranciuts 00beM ACTAIN, KOTOpasd HUACHTUYHA TCIIY, IMOJYYCHHOMY BpPAIICHUCM (bl/ll“prI,
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S S
orpaHmdeHHOM MuHHAME ¥ = <X T X Y 0 BOKpyr ocu A |

Pemenne: Kak u B 3amaue Ha HaXO0XKJICHUE momaa, pemeHue HAYHHACTCHA € YEPTEKa

IU10CKO# (urypbl. To ecTh, Ha IJIOCKOCTH AOY geobxommmo MOCTPOUTH (UTYPY, OTPAaHHUCHHYIO
_a_ 2
nuHEAME ¥ = Zx—x
Yy |
1 I - R -
i :1 o :
Fy £5 FEVEENR ; ,,,,,, -eeeds
e [ &
Hcko

OXf B pe3yabpTaTe BpallleHMsl MMOIy4aeTcsl Takask HEMHOTO sIMIIEeBHJIHAS JIETAIOLIas Tapenka, KoTopas

CUMMCTPUYIHA OTHOCUTCIIBHO OCH 24 .
O0beM Te1a Bpali¢HUA MO’KHO BBITMCJIUTD 110 (])opMy.He:

a
v =n| 7 (x)dx
2
Beraucmum 00BeM Tena BpalllCHNUS, HCTIOJB3YS TAHHYIO dbopmyiry:

a 2 2
v =a] fA(Ddx= 7| (25— 2 dr =] (42 - 42° +2%)dx =
a 1] i}

3 5
3 ] 3 5 15

3 16

s 2 w3358

OTBeT:
dopma npeacTaBjieHusi pe3yJabTaTa: BHITOJHECHHOE 3a/1aHHE

Kpurepun oueHku:

Ouenka "OTJIMYHO" CTAaBUTCS, €CIM pabOTa BBINOJIHEHA B IMOJHOM O0BEME C COONIOACHHEM
HEOOXOUMOM TOCIIeIOBATEIPHOCTH JICHCTBHI; B OTBETE NMPABHJIBHO U AKKypaTHO BBITIOJTHEHBI BCE
3aIlMCU U BEIYUCIICHUA.

Ouenka ''xopomio'" CTaBUTCS, €CIM BBINOJHEHB TpeOOBaHUS K OICHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 HeAoYeTa.

Ouenka "y10B/1eTBOPUTEIbHO'" CTaBUTCA, €ClTU PabOTa BHINOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJSET MOJIyYUTh MPABUIBHBIE PE3yIbTaThl U BHIBOJBI; B XOJ€
MpOBeJIeHUS! pabOThI ObUIN AOMYIIECHBI OIIUOKH.

Ounenka ''Hey/I0BJIETBOPUTEJIBHO'" CTaBUTCS, eciad paboTa BBIMIOJIHEHA HE MOJHOCTBIO WIIU
00BbEM BBITTIOJTHEHHOM YacTH pabOThI HE IMO3BOJIACT CCNATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1. MHoxkecTBa U OTHOLIeHHS. OCHOBHBIE IOHATHUS TeOpUH rpagos

IIpakTnyeckoe 3ansaTue Nell
Cocrasaenue rpagos

Hean: HayuuThbest cocTaBnsiTh rpadsl
BreinosiHuB padory, Bbl OyieTe yMeThb:
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VY18 pemats 3a1aun Ha rpadax

BrinosiHeHne npakTH4YecKkoi padoTsl cnoco6cTBYeT (OPMUPOBAHNUIO:

OK O01.1 Ompenensier mnpodecCHOHANBHYIO 3a7ady C y4eToM Npo(ecCHOHATBLHOTO U
COLMAJIBHOTO KOHTEKCTa, COCTABJISET IUIaH JACUCTBUM ISl €€ PEUIECHHUs], pEau3yeT €ro, B TOM YUCJIE C
YIETOM U3MEHSIONIUXCS YCIIOBUH, M OIICHUBACT PE3YIAbTAThl PeIICHUs IPO(ECCHOHATHFHON 3a1a9n

IIK 2.3. Opranm3oBath  pabOTy  TepcoHaTa 1O  TEXHUYECKOMY  OOCITY)KHBAHHIO
IIPOMBIIIJIEHHOTO (TEXHOJOTUYECKOT0) 000PYI0BaHUS.
IIK 3.3. OpranunzoBatb paboty nepcoHaia 1o PEMOHTY MIPOMBIIIJIEHHOTO

(TeXHOJIOTHYECKOTO0) 000PYI0BAHUSL.
[1IK 4.3. [IpoBoauTh aHAIN3 PpE3yAbTATOB HCIOJB30BAHUSA 3arOTOBOK, 3alACHBIX YaCTEH,
PacxoIHbIX MaTE€pUAJIOB.

Marepuanbnoe obGecneyenue: UVHauBuayaibHBIE 3aJaHHs, CIPABOYHBIE MaTEepUAIbI,
KOHCHEKTHI JICKITUH.
3ananmue:
1. 3agana matpuia cmexxroctu. [loctpouts rpad
1 2 3 4 B 6
1 0 1 0 1 1 1
2 1 0 1 0 0 0
3 0 1 0 0 0 0
4 1 0 0 0 1 0
S) 1 0 0 1 0 1
6 1 0 0 0 1 0
2. 3anmanHa Marpunia MHIUJAEHTHOCTH. [locTpouTsh rpad
(12) (13) (23) (35) (45) (56)
1 1 1 0 0 0 0
2 1 0 1 0 0 0
3 0 1 1 1 0 0
4 0 0 0 0 1 0
5 0 0 0 1 1 1
6 0 0 0 0 0 1

3. [locTpouth MUHUMAIBHOE OCTOBHOE JIEPEBO B rpadax

Ilopsinok BbINOJTHEHHS PadOTHI:

1. IToctpouts rpad mo MaTpuiie CMEXHOCTH

2. ITocTpouTts rpad mno MaTpuie MHIUIECHTHOCTH
3. [locTpouTh MUHUMAIBHOE OCTOBHOE JIEPEBO

Xox padoTsI:

1.Matpuna cMexHOCTH

KBagpaTHast Mmarpuma, CTpPOKM KOTOPOM COOTBETCTBYIOT BepIIMHAM TIpada M CTOJOIBI
COOTBETCTBYIOT BepILIMHAM Ipada.
Marpuua cMeXHOCTH Il TaHHOTO rpada:

1

2

3

ol

(op}

1

0

0

0

ol

o
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2 0 0 1 0 0 0
3 0 1 0 0 0 0
4 0 0 0 0 1 1
5 0 0 0 1 0 1
6 0 0 0 1 1 0
I'pad
1
2 6 3
4 5

2. Marpuiia MHIIUIEHTHOCTH

[IpsimoyrosnpHas maTpuia, CTPOKHM KOTOPOM COOTBETCTBYIOT BeEpIIMHAM rpada, CTOJOIbI -
pebpam.
Martpuiia HHIIMIEHTHOCTH JIJIs1 JaHHOTO Tpada:

(23) (46) (56) (45)

0 0

il o llelle]lie)

OO WINF
OO0k
PP O|IO0O|Oo
[l Sl S llellelle)

[TocTpoeHue 0OCTOBHOTO JIepeBa.

OnuH U3 NOJIXO/I0B — CTPOUTh MHUHUMAIILHBIA OCTOB MOCTENIEHHO, J100aBIsis B HEro péopa 1o
OJTHOMY.

e VI3Ha4abHO OCTOB — OJIHA MPOU3BOJIbHAS BEPIIUHA.

e [loka MHHMMAIbHBI OCTOB HE HaijeH, BBIOMpacTCs peOpOo MHUHUMAIbHOTO Beca (He
oOpasyroliee UKIa C y)Ke 0TOOPaHHBIMH), HCXOJISIIEe U3 KaKOW-HUOYIb BEPIIUHBI TEKYIIIETO OCTOBA
B BEPILUHY, KOTOPYIO MBI emié He nobaBmin. JlobaBisieM 5TO peOpo B OCTOB M HAYMHAEM 3aHOBO, ITOKA
OCTOB He OyJeT HaiijieH.

(I)opMa NpeacCTaBJCHUSA pe3yjabTaTra: BRIIIOJTHCHHOC 3a/laHNE

Kputepun onenkn:
Ouenka "0OTJIMYHO'" CTaBUTCS, €clid padoTa BHIMIOJHEHA B MOJHOM O00BEME C COOMOICHHEM
HEO0OXOIMMOU MOCIEeIOBATEILHOCTH JEHCTBUIl; B OTBETE MPABMJIBHO M aKKypaTHO BBITIOJTHEHBI BCE
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3alUCH U BBIUUCICHUS.

Onenka ''xopomo' CcTaBUTCS, €CJIM BBIIOJHEHbI TpPeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeAoYeTa.

Ouenka "y10BJIeTBOPUTEIBHO'" CTaBUTCA, €ClTU pabOTa BHITIOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOM YacCTH TaKOB, UYTO TO3BOJISIET MOJIYYUTh MPABHIIbHBIC PE3YJAbTAaThl U BBIBOJIbI; B XOJI€
MIPOBEJICHUS PA0OTHI OBUIN JAOMYIICHBI OIIHOKH.

OuneHka ''Hey/0BJIETBOPUTENBHO'" CTaBUTCS, €cIM paboTa BBIMIOJIHEHA HE TMOJHOCTBHIO WIIH
00BEM BBITIOIHEHHON YacTH pabOThI HE TIO3BOJISACT CAENATh MPABMIIBHBIX BHIBOJIOB.

Tema 2.1. MHoxkecTBa U OTHOLIeHHsI. OCHOBHbBIE IOHATHUS TeOpuH rpagos

I[MpakTHyeckoe 3ansaTue Nel2
Pemenne npuk/IagHbIX 32124 HA pacyeT TPYA0EMKOCTH PEMOHTHBIX PadoT M YMCJIEHHOCTH
HUCIIOJIHUTEJIel PEeMOHTOB

Henab: HayuuTcs cocTaBiATh rpad paboT U pacCUUTHIBATH BPEMEHHBIE TOKa3aTeIn
BoinosiHuB padory, Bbl OyieTe yMeThb:
VY8 pemats 3agaun Ha rpadax

BbinosiHeHMe MPAKTHYECKOH padoThI crioco0cTByeT (OPMHUPOBAHUIO:

OK 01.1 Omnpenensier mpodecCHOHATBHYIO 3aJadyy C Y4eTOM MNpoeCCHOHATHHOTO U
COLIMAJILHOTO KOHTEKCTAa, COCTABIISET IJIaH ACUCTBUM JJsl €€ pelieHusl, pealu3yeT ero, B TOM YUCie C
YIETOM H3MEHSIONINXCS YCIIOBHH, M OIEHUBAET PE3yIbTaThl pEIIeHUs MTPOPECCHOHAIBHON 3a/1a41

[IK 2.3. OpranuzoBath  paboTy  TMepcOHaja MO  TEXHUYECKOMY  OOCIY>KHBAHUIO
MIPOMBIIIJICHHOTO (TEXHOJIOTHYECKOTO) 000pYI0OBaHHS.
IIK 3.3. OpranuszoBatb paboty nepcoHaia o PEMOHTY MPOMBIIIJIEHHOTO

(TEXHOJIOTUYECKOTO) 000PYAOBAHUS.
1K 4.3. [IpoBomuTh aHanu3 pe3yJbTaTOB HMCHOJb30BAHUS 3aroTOBOK, 3alaCHBIX YacTel,
PacxXoHbIX MaTEpPHUAJIOB.

MarepuajibHoe obecnedenue: VHauBuayalbHble 3a/aHusi, CIPaBOYHbIE MaTepUalbl,
KOHCIIEKThI JICKIUH.
3agaHue: NOCTPOUTH CETEBOM IpaUK U pacCUUTATh MapaMeTpPbl
No O6o3HaueHue HanmenoBanue onepanuu Bpewms
orepanuu paboThI omnepanuu, 4
1 1-2 [ToaroroBka MOTaJIKK K peMOHTaM, OTKIFOUCHUE 3
Kabenel AeKTPONUTAHUS
2 2-3 JleMOHTaX MOTaJIKH 7
3 3-4 PeMOHT cTaHuHBI, 3aBapKa TPEIIWH, YCTPAaHEHUE 12
TIOBPEXKICHU N
4 3-5 JlemonTaxx 6apabana 6
5 4-11 --- 0
6 5-6 [IpoBepka ruaponMInHApPa MEXaHU3Ma 3
paxarus OapabaHa, 3aMeHa IPOKIATOK
7 S-7 BckpeiTre peaykropa MexaHU3Ma BpaleHUsS 9
OapabaHa, 3aMeHa U3HOIIEHHBIX MOIITUITHUKOB,
CMEHa CMa3Ku
8 5-8 BoccranoBiieHne paMbl IpuBoia 11
9 6-9 Pemont 6apabana 7
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10 7-10 BriBepka 3a30poB B MydTax, 00TsmKKa 00JITOB 7

11 8-10 --- 0

12 9-10 --- 0

13 10-11 MonTax 6apabana 12

14 11-12 MOoHTa)X MOTaJIKH 10

15 12-13 [ToaxrodeHue MeKTpooOOPYIOBAHMS, ITYCK 6
MaIIMHBI ¥ 00KaTKa Ha XOJIOCTOM XOY

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Iloctpouts ceTeBoil rpadux

2. BeluncnuTh IpOAOKUTENBHOCTD TyTeH

3. Paccunrarh mapaMmerpsl ceTeBoro rpaduka

Xoa paGoThI:

CeteBoii TpaduK IaeT BO3MOXKHOCTb, COXPAaHHB CYIIECTBYIOIIYIO Ha MPAKTUKE B3aUMOCBS3b
COCTaBHBIX YaCTEH MCCIIEAYEMOTO MpoIecca, 0TOOPa3UTh €ro BO BPEMEHH C HEOOXOJAUMOU CTETIEHBIO

JACTaIn3aluu.

B cereBoM IUIaHMpPOBaHMM paccMaTpUBAIOTCA JBa BHUJA OOBEKTOB, KOTOPBIE SBISIOTCS
OCHOBHBIMH 3JIEMEHTAMHU CETEBBIX I'PaUKOB — COOBITUS U PAOOTHI.
Pacuer cereBoil MosienH CBOIUTCA K OTPEAEICHUIO CIEAYIOIINX TapaMETPOB CETEBOTO TpaduKa:

- OIpCACICHUEC ITPOAOKUTCIBHOCTH KPUTUYCCKOI'O ITYTH U pa60T, JIC)KaIIuX Ha HEM,

- YCTaHOBJICHUEC Hauoboee PaHHHUX U3 BO3MOKXHBIX U HauoOoee MO3JHUX N3 JOIIYCTUMBIX CPOKOB

Hayajia ¥ OKOHYaHUsI paboT;
- OIpeZIeTICHHE BCEX BUAOB PE3€PBOB BPEMEHU PabOT, HE JISKAIIUX Ha KPUTHUECKOM ITYTH.

PH
Ly

rae: i —
o L]
o=t

T

= max{ Ty—i

—paHHUH CPOK Hadaja paboThI,
MIPOJIOIDKUTEIHHOCTD MPEIISCTBYIONINX padoT;

Li~j —paHHUil CPOK OKOHYAHHS PABOTHI,

rae: “i—i— MpOJODKUTEILHOCTh JAaHHOW paboTHI;

O =T — | T+ max{'{i

Trac: 7'-7‘;9 — OPOAOJDKUTEIIBPHOCTh KPUTHYECKOT'O ITYTH,

T.

L] ne
AR

=1

R(L}=t,—t(L)

i—k —IIPOAOJKHUTCIBHOCTD MOCICAYIOININX pa60T;

Li—i —11037HUI CPOK OKOHYAHMS PAOOTHI;

—pe3epB BPEMEHHU IYTH,

Trac: tl L ) — MPpOAOJIKUTCIIBHOCTD ITYTH;

— L]
Fimi = Tiok—

. =max{c2]

rIe

CereBoii rpaduk

]
AR —CBOOOJHBIN pe3epB BpEMEHH,

KallUTAJIbHOI'O pEMOHTA MOTAJIKU

Tabnuual. IlepeyeHb peMOHTHBIX Onleparyii

1] o
~kl! —mmo3mHMiA cpok Havyayia paboTHI,

— paHHEC HavYaJio MOCIICAYIOINX pa60T.

Ne O06o3HaueHue Bpems
HaumeHoBaHue onepanun
oreparun paboThI orieparuu, 4
1 1.2 [ToAroTOBKAa MOTAJIKU K PEMOHTaM, OTKJIFOUYCHUE 4
KaOeJei AIEeKTPOITUTaHHS
2 2-3 JleMOHTaX MOTaJIKu 10
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3 3-4 PeMOHT cTaHWHBI, 3aBapKa TPEIIMH, YCTPAHCHUE 16
MTOBPEKICHHUI
4 3-5 JHemonTtax 6apabana 8
5 4-11 0
5 5.6 IIpoBepka ruAPOIMIMHIPA MEXaHU3Ma 4
pazxkatus 6apabaHa, 3aMeHa MPOKIAIOK
BckpriTie peykTopa MeXxaHu3Ma BpallieHUs
7 o-7 OapabaHa, 3aMeHa U3HOIICHHBIX TOAIIUITHUKOB, 8
CMeHa CMa3Ku
8 5-8 BoccranoBiienue paMbl IpuBoOIa 10
9 6-9 PemonT 6apabana 8
10 7-10 BriBepka 3a30poB B MydTax, 00TsHKKa O0JITOB 6
11 8-10 0
12 9-10 0
13 10-11 MonTax 6apabana 10
14 11-12 MoHTax MOoTajIKu 12
[MomxiroueHme AMEeKTPOOoOOPYIOBAHNUS, ITYCK
15 12-13 8
MAIlIMHBI ¥ 00KAaTKa Ha XOJOCTOM XOIY
f nl“,»‘E#.‘ S 7T ;_7 = —N‘vv‘
\ .“‘ = o “‘*’I .
{ ' ‘(’—1' 10 \ |
) / 'vt‘@ lI g ,: -
_.,II' A “; 'le. e l"
| ‘ilf R | . |
’ lv‘:‘ }j‘ -
'fr.." ‘ \ ‘ 8 ‘
¥ _ =

Tabnuua 2. Pacuet npoaoKUTEIbHOCTH yTeH ceTeBoro rpapuka

No o
wn Howmepa coObITuii, uepe3 KOTOpbIe MPOXOIUT MyTh

HpO,I[OJ'DKI/ITeJ'IBHO CTb IIYTH, 1

1 1-2-3-4-11-12-13

TILy)
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2 1-2-3-5-6-9-10-11-12-13 T(L,]

3 1-2-3-5-7-10-11-12-13 TiLs)

4 1-2-3-5-8-10-11-12-13 t(L,)

T @R
U3 Tabuuib 2 BUAHO, 4TO % T|Lg|=66H .

PaccunteiBaeM mapamerpsl ceTeBoro rpaduka mo popmynam, MpruBEICHHBIM BEIIIE, U
pe3ynbTaThl 3aHOCHM B TabIuUILy 3.

Tabmuua 3. Pe3ynbraTsl pacuyera cereBoro rpaduka

p,jégim Gi—j i, oo Tiej T Ri; Ri;
1-2 4 0 4 0 4 0 0
2-3 10 4 14 4 14 0 0
3-4 16 14 30 30 46 16 0
3-5 8 14 22 14 22 0 0
4-11 0 30 30 46 46 16 16
5-6 4 22 26 24 28 2 0
5-7 8 22 30 22 30 0 0
5-8 10 22 32 26 36 4 0
6-9 8 26 34 28 36 2 0
7-10 6 30 36 30 36 0 0
8-10 0 32 32 36 36 4 4
9-10 0 34 34 36 36 2 2
10-11 10 36 46 36 46 0 0
11-12 12 46 58 46 58 0 0
12-13 8 58 66 58 66 0 0

(I)opMa NpeacTaBJdCHUs pe3yjabTaTra: BhIIIOJTHCHHOC 3a/laHNC

Kputepun onenkn:

Ounenka "0oTJIMYHO" CTaBUTCS, €clid padoTa BHIMOJHEHA B MOJHOM O00BEME C COOMIOECHHEM
HEO0OXO0IMMOM MOCIEeI0OBATEILHOCTH JICHCTBUI; B OTBETE€ MPAaBUIBHO U aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka ''xopomo' CTaBUTCS, €CIM BBHINIOJHEHBl TPeOOBaHHS K OILIEHKE "OTIUYHO", HO
JOTIYILIEHBI 2-3 HeJoUeTa.

Ouenka "y10B/IeTBOPUTEIBbHO'" CTaBUTCA, €CTTU paboTa BHITIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacCTH TaKOB, YTO MO3BOJISIET MOJYYHUTh MPABWIbHBIE PE3YJbTATHI U BBIBOJBI; B XOJE
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pOBeACHUS pabOTHl OBUIN JOTYIIEHBI OLITHOKH.
Ounenka ''Hey/0BJIETBOPHUTEIBLHO'" CTaBUTCS, €ciM paboTa BBIMIOJIHEHA HE TMOJHOCTBIO WIIH
00BEM BBITIOIHEHHON YacTH pabOThl HE TIO3BOJISAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1 BeposiTHOoCcTB. TeopeMa cJ10:keHusI BepOATHOCTeEM

IIpakTnuyeckoe 3ansaTue Nel3
Pemenne npakTHYecKHX 32/1a4 Ha onpe/ieeHHe OLleHKH BEPOATHOCTH 0e30TKa3HOM|
pa6oTsl 000pyI0BaHUS

Henab: HayunTcs cocTaBiasATh rpad paboT U pacCUUTHIBATH BPEMEHHBIE T0KA3aTeIu

BoinosiHuB padory, Bbl OyeTe yMeThb:

VY5 pemaTs 3aaun Ha BBIYUCIIEHUE BEPOSTHOCTH C MCIIOIb30BAaHUEM JIEMEHTOB
KOMOMHATOPHKH;

BroinosiHeHne MpakTHYecKoii padoThl cl10coOOCTBYeT (POPMUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHANBHYIO 3aJadyy C Y4eTOM MpoeCCHOHATBHOTO U
COLIMAJIBHOTO KOHTEKCTa, COCTABIISET IJIaH ACUCTBUM 7S €€ pelIeHUs, pealu3yeT ero, B TOM UUCIE C
y4ETOM U3MEHSIOUIUXCS YCIOBUM, M OIIEHUBAET PE3yJbTaThl peleHus! NpopecCUOHAIbHOM 3aaun

IIK 2.3. OpranuzoBath  paboTy  MepcOHajga MO  TEXHUYECKOMY  OOCIY>KHBAHUIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOTO) 000PYA0BaHUS.

IIK 3.3. OpranuszoBartb paboty nepcoHaia o PEMOHTY MPOMBIIIJIEHHOTO
(TEXHOJIOTUYECKOTO) 000PYAOBAHUS.

[IK 4.3. [IpoBoauTe aHAIN3 pE3yAbTATOB WCIOJB30BAHUSA 3arOoTOBOK, 3alACHBIX YaCTEH,

PpacxXoJHbBIX MaTCPUAJIOB.

MarepuanbHoe oOecnedyenne: MuauBuayanbHble 3aJaHus, COPaBOYHBIE MaTepUAIbI,
KOHCIIEKTHI JICKITUH.
3ananmue:

3ananue 1. Ha ucneitanue nocrasieHo 2000 moamunHukoB kadeHus. 3a nepsbie 3000
yacoB oTkaszasno 80 m3menuid. 3a wuHTepBas BpemeHu 3000 — 4000 ygacoB oTkazano eme 50
noAIMIHUKOB. TpebyeTcst ompenenuTh CTaTUCTHYECKYIO OLEHKY BEPOSTHOCTH Oe30TKa3HOU
pabotsl 3a Bpemst 4000 gacos.

3ananue 2.

Onpenenutb KOIPPUIMEHT TEXHUYECKOTO MCMOJIb30BaHUS, €CJIM MU3BECTHO, UYTO CHCTEMa
IKCIUTyaTUPYETCs B TeYeHHE | roja, To/I0Boil GOHI BPEeMEHU CHUCTEMBI COCTaBIseT 5260 dacos.
Bpemsi mpoBeneHHsS €XKEroJHOTO TEXOCMOTpa COCTaBiseT 15 Cyrok, cymmapHoe Bpewms,
3aTpadyeHHOE Ha PEMOHTHBIE PaboThI, cocTaBisieT 50 4acos.

Ilopsinok BbINOJTHEHHS PadOTHI:
1. OnpenenuTh OTKa3bl HA MOMEHT BpEMEHU
2. OnpeaenuTh OLEHKY BEpOSITHOCTH

Xox pabdoThI:

3amava 1. Ha ucnbrtanus nocraBuian 200 m3penuit. 3a 100 gacoB paboThl oTkazano 25
n3zenuit. 3a nocnenyromue 10 yacoB otkazano eme 7 usgenui. OnpeneanTs CTaTUCTUYECKYIO
OLIEHKY BEpOSITHOCTH 0€30TKa3HON pabOThl M BEPOSITHOCTU OTKa3a Ha MOMEHTHI BpeMeHH tl =
100 g u t2 = 110 4, OLEHKY IUIOTHOCTU pacHpelesIeHUs] OTKa30B U MHTEHCUBHOCTH OTKAa30B B
poMexyTke BpemeHu Mexry t1 =100 g ut2 =110 4.
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Pemenne. CrarncTuieckyio OUEHKY BEPOSTHOCTH Oe30TKa3HOIM

paGoTel Ha MoMmenT Bpemenn 1, = 100 v onpenensiem no popmyiie:
. n(100 25
R(100)=1— g_ 1 ———=0,875;
\ 200
OnpejgensieM KOJIUYECTBO OTKA3aBIMX M3Aeauil na MoMeHl
ppemenu £~ 110 «
n(110)=n(100)+ An = 25 + 7 = 32u30.
W BEPOATHOCTL Oe30TKa3HOol padoTsl HA MOMEHT Bpemenn £, = 110«
5 n(l10 32
R(110)=1 ( b 1 0.84.
200
Crarucruyueckas OUeHKa BEPOATHOCTH OTKA3a Ha COOTBETCTBY-
I0IHe MOMEHTLI BpeMenu onpeaensercs no gpopmyne (1.2)
- 100 25
(100) = 2190) 0125,
N 200
~ n(110 32
Q(110)= ( ): =0,16.
N 200
[THOTHOCTE PACTIPEACICHU OTKAZ0R BO BPEMEHU OHPE/IC/IHEM 110

popmyne (1.3)

An(110) _ 7 __ _0,0035 1/4.

NAt  200-10

()llCIIKy HHTCHCHBHOCTH OTKA30B MOXKXHO OIIPCJICJIH'I’L 1o (!)Op*
MyJIC

T(110)=

2(110)= __An(l10) 7 -

(N —n(110)At (200 —-32)10

Oreer: R(100)=0,.875: R((110)=0,84: O(100)=0,125:

Q(110)=0,16; (110)=0,0035 7/u: A(110)=0,00417 //u. Jlanusie
noKasaTe/Iv sapjisiorecs.

= 0,00417 1/u.

- TIOKa3aTeNsiIMA 0€30TKa3HOCTH;

- CIMHUYHBIMH, TaK KaK XapaKTCPHU3YIOT TOJILKO OJHO CBOMCTB — 6C3OTK33HOCTB;

- OKCIICPUMCHTAJIBHBIMHU, TAK KaK OIIPCACIIAIOTCA IO pe3yjibTaTaM HCHBITaHHﬁ; - I'pyIIoOBBIMH,
TaK KaK XapaKTepU3yloT HAJEKHOCTh MapTUH U3AETUil

3amaua 2. OnpenenuTh KOIPPHUIMEHT TEXHUYECKOTO HCIOJIB30BAHUSA, €CIM HW3BECTHO, YTO
CHUCTEMa JIKCIUTyaTUpyeTcs B TedeHue | roma, rogoBod (OHI BPEMEHH CHUCTEMBbI cocTaBiisieT 8760
yacoB. BpeMs mnpoBeneHHsT €XKErogHoro TeXocMoTpa cocTaBiger 20 CyTOK, CyMMapHOE BpeMs,
3aTpauyeHHOE Ha PEeMOHTHBIE paboThI, cocTaBisgeT 2(0) 4acos.

Pemrenne. KoapuumeHT TEXHHIECKOTO HCIIONIb30BAHUS OTIPEACIISETCS [0 hopMmye:

T,
KTH = . b il =0,943.
\ T0+T'|‘.“+Tp +1Tp 8760+20-24+20
Oteer: Koaddurmment texHudeckoro wucmosib3oBaHusi paBeH Krt.m = 0,943 |, mokazarens

SABJISICTCA: - II0OKa3aT€JIeM TI'OTOBHOCTH; - KOMIUICKCHBIM, TaK KaK XapaKTCpU3YyET 6630TK33HOCTB,
PEMOHTONIPHUIOJHOCTE U TOTOBHOCTB, - OKCILTyaTalMOHHBIM, TaK KaK OIIPEACIIACTCA IO PE3ylibTaTaM
OKCILTyaTaluu,; - CAMHUYHBIM, TaK KaK XapaKTCpU3yeT HAAC)KHOCTb OJHOI'O U3ACIIH.

(I)opMa NnNpeacTaBJdeHus pedyjabTaTra: BhIIIOJTHCHHOC 3a/laHNC

Kpurepum oueHku:

Ouenka "OTJIHYHO" CTAaBUTCS, €CIM pabdOTa BBITOJIHEHA B IOJHOM O0BEME C COONIOACHHEM
HEO0OXOIMMOM MOCIEe0BATEILHOCTU JCHCTBUIl; B OTBETE MPABUIBHO M AKKYpaTHO BBITIOJHEHBI BCE
3aIIMCH Y BBIYHMCIICHUS.

Ouenka ''xopomo' CTaBUTCS, €CIM BBHINIOJHEHBl TPEeOOBaHHWS K OILIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeAoYeTa.

Ouenka "y10B/1eTBOPUTEIBbHO' CTaBUTCA, €CTTU pabOTa BHIMIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIbHBIE PE3YNbTATHI U BBIBOJBI; B XOJE
IIpOBeAEHUS pabOThl ObUIM IOMYILEHB! OLTHOKH.

Ouenka ''Hey/I0BJIETBOPHUTEIBHO'" CTaBUTCS, €M paboTa BBIMIOJIHEHA HE MOJHOCTBIO WIH
00BEM BBITIOIHEHHOH YacTH paObOThI HE TIO3BOJISIET ClIENATh MPABUIBHBIX BHIBOJIOB.
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Tema 3.2 CiyuaiiHas BeIM4nHA, ee PyHKIMSA pacnpeaeieHus

IIpakTnueckoe 3ansTue Nel4
Pemenne npuk/JIaIHbIX 32124 HA IPMMEHEHHE 3aKOHA paclpe/ieJIeHus CJIy4ailHbIX
BeJIHYUH

Heab: HayuuTCs COCTaBIATH pacIpeseleHUe CIy4yaliHON BENMUYMHBI U MPOU3BOJUTH pacueT ee
XapaKTEPUCTUK

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y19 cocTaBisATh psll pacrpeneaeHusl clydyailHbIX BEIMYUH

Brino/iHeHHe MPAKTHYECKOi#i paGoThl CIOCOOCTBYET ()OPMHPOBAHUIO:

OK O01.1 Ompenmensier npodecCHOHATBHYIO 3a7ady C yYeToM Npo(ecCHOHAIBLHOTO U
COIMANIBHOTO KOHTEKCTA, COCTABIISET TUIaH NEHCTBHIA JUIS €€ pelIeHus], pealn3yeT ero, B TOM YHCIe C
Y4ETOM M3MEHSIOIINXCS YCIIOBHH, M OIEHUBAET PE3YJIbTAThl PEIICHUS MPOo(HEeCCHOHATBLHOM 3a1aun

IIK 2.3. OpranuzoBate  paboTy  MepcOHajga MO  TEXHUYECKOMY  OOCIY)KHBAHUIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOT0) 000pyI0BaHHS.

I1K 3.3. OpranuzoBath paboTty nepcoHana o PEMOHTY MIPOMBIIIJIEHHOTO
(TEXHOJOTUYECKOTO) 000PYAOBAHUS.

[IK 4.3. [IpoBoauTh aHAIN3 pE3yAbTATOB WCIOJB30BAHUSA 3aroTOBOK, 3alACHBIX YaCTEH,

pacxXoJHbIX MaTCPUAJIOB.

MarepuanbHoe obOecneyeHue: VIHIuBHIyalbHBIE 3aJaHHs], CIPABOYHBIE MATEPHAIIBI,
KOHCHEKTBI JICKITUH.
3ananue:
3amanme 1. Ha cknane umeercs 400 moAmmmHUKOB, TpuaéM y 25 Bpemsi 6e30Tka3zHoi padoTsr 200
yacoB, y 20 - 500 yacoB, y 15 mo 1000 yacoB, octaibHble BBHIIUIM U3 CTposi. COCTaBUTH 3aKOH
pacmpeneneHus 0€30TKa3HOM pabOThl OJHOTO TOMAMIMITHUKA W HAaWTHU CpelHee BpeMs Oe30TKa3HOU
paboThl HAa OJIMH MOIIMITHUK.
3aganue 2. CnyyaiiHas BeIMYMHA X UMMEET CIEAyIOIUM 3aKoH pacrnpeneneHus. Haiiaure
M (x) u D(X)
X, -2 -1

P, 0,3 0,1 0,5 0,1

IMopsinok BbINOJIHEHHSI PAa0OTHI:
1. CocTaBuTh 3aKOH pacnpeiesICHUs CIIy4alHOW BETMYMHBI
2. PaccuntaTh XapaKTEpUCTUKHU CIy4ailHON BEJIMYMHBI

Xox pabdoThI:

3amaua 1. Heobxonumo npuoOpectu s pemonTta obopynoBanus 100 moamumnHUKOB, IpUYeM
Kaxapld u3 10 mogmunuukoB ctout 50 py6., 5 noamunaukos —100 py6. 2 mommumnHuka —300pyo6.
Haiit cpeHior CTOMMOCTB OJTHOTO IO IIUITHUKA.

Pemenue: BBeAéM cinydaiiHyto BeIUUUHY X - CTOUMOCTh HOIIUITHUKA.

Torna sTa ciyyaiiHasi BeIMYMHA IPUHUMAET CIAEAYIOIINE 3HAUCHUS

x=0 x,=50 x;=100 x,=300

a BEpPOATHOCTH TOI'O, YTO

10 5 2
X=50)=— =01 p(X=100)=—2=0,05: p(X¥ =300)=——=0,02
2 ) 0 P ) ™ ol ) ™

X 3HAYUT

p(X=0)=1-0,1-0,05-0,02=0,83.
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3HAYMT CllydaiiHasi BeJIMYMHA X UMEET 3aKOH pacpe/IeICHUs:

X, 0 50 100 300

D; 0,83 0,1 0,05 0,02
Torga cpenHss cToMMOCTh OJHOTO noAmMnHUKa ectb M (X), mostomy
M(X)=0-0,83+50-0,1+100-0,05+300-0,02 = 16(py6 ).
3anava 2. CnyyaiiHas JUCKpETHAs BEJIUMYMHA paclpesieieHa 110 3aKOHY

X -1 0 1 2

P 0,2 0,1 0,3 0,4
Haiitnu: D (X )

Pemenne: cHauama Haxo UM

-1-0,2+0-0,1+1-0,3+2-0,4=0,9

M(X)=

M(X?)=1-02+0-0,1+1-03+4-04=21

Nmeem

D(X)=M(x?)-M*(X)=21-081=129

, 4 3aTeM

(I)opMa NpeacTaBJCHUs peE3yjabTaTa: BhIIIOJTHCHHOC 3aJaHNUC

Kpurtepun ouenku:
Ouenka "oTIMYHO" CTaBUTCS, €Cid pabdOTa BBINOJIHEHA B TMOJHOM O0BEME C COONIOACHUEM
HEO0OXO0IMMOM MOCIEe0BATEILHOCTU JEHCTBUIl; B OTBETE MPAaBUWJIBHO M aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHHUS.
Ouenka ''xopomio'" CTaBUTCS, €CIM BBITIOJHEHB TpeOOBaHUS K OICHKE "OTJIIMYHO", HO
JOTYILIEHBI 2-3 HeJoYeTa.
Ouenka "ya0BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BHITIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO MO3BOJIAET MOJIYYUTh MPABWIBHBIE PE3yJAbTaThl U BBIBOJBI; B XOJE
MpoBeACHUS PabOTHI OBLTH JOMYIICHBI OITHOKH.
Ouenka '"Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €clii paboTa BBHINIOJHEHA HE IOJHOCTHIO WIIH
00BEM BBIMOJIHEHHOM YacTH pabOThI HE IO3BOJISET ClIENaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 3.2 Ciayuaiinasi BeJIMUUHA, ee PyHKIMS pacnpenaeseHust

IIpakTuyeckoe 3ansaTue NelS

Pemenue NPpUKJIAAHBIX 3a4a4 C p€aJbHbBIMH JUCKPETHBIMHA CﬂyqaﬁHbIMﬂ BC¢JIMYMHAMM Ha
HU3HOC TEXHOJOI'H4YE€CKOro 060pyIl0BaHl/IH

Iesb: HayduTCs pemaTh 3a1a4d Ha U3HOC TEXHOJIOTHYECKOTO 000py10BaHUS
Brinosinus padoty, Bbl Oyaere yMeTh:
Y19 cocTaBisATh psll paclpeneacHusl ClydailHbIX BEINYUH

BrinosiHeHne npakTH4Yeckoi padoTsl cnocodcTByeT (OPMUPOBAHNUIO:

OK 0l.1

Omnpenensier npodecCHOHAIBHYIO 3aJady C Y4eToM Hpo(ecCHOHANbHOTO U

COMUAJIBbHOI'O KOHTCKCTA, COCTABJIACT IIJIaH JeCcTBUI I e peuieHud, peain3yeT €ro, B TOM 4HCJIC C
y‘{éTOM HU3MCHAIOMINXCA YCHOBHﬁ, " OLICHUBACT PE3YyJIbTAThI pCHICHUA HpO(i)eCCHOHaHBHOﬁ 3agadu

IIK 2.3.

OpranunzoBatb

paboty

nepcoHana

MIPOMBIIITIEHHOTO (TEXHOJIOTUYECKOTO0) 000PYI0BaHUS.
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I1K 3.3. OpranuzoBatb paboty nepcoHana o PEMOHTY IIPOMBIIIIEHHOTO
(TEeXHOJIOTUYECKOTO) 000PYAOBAHUS.

IIK 4.3. [IpoBoauTe aHANINU3 pE3yabTATOB HCIOJB30BAHUSA 3aroTOBOK, 3allaCHBIX YaCTEH,
PacxoJHbIX MaTEpPHUAJIOB.

MarepuajbHoe o0ecnedeHue: UVHAWBUAyallbHBIE 3a/JaHUs, CIPABOYHBIE MaTEpPHAIIBI,
KOHCHEKTBI JICKITUH.

3ananmue:

3ananue 1. B TeyeHne HEKOTOPOTrO MEpHOIa BPEMEHHU MPOU3BOIUIOCH HAOIIOCHHE 32 PabOTOM
OJIHOTO 00BEKTA. 332 BECh IMEPHUOT 3aperucTpUpoBanHo N = 15 oTka3zoB. [lo Havanma HaOIrOIeHUH 00BEKT
npopaboTtan 258 4, K KOHIy HaOmrogeHHWs HapaboTka coctaBmwia 1233 4. OmnpenenuTs CPeTHIO
HapaOOTKy Ha OTKa3 .

3amanue 2.

3a HaOIMIOJaeMbIN MEpUOoJ SKCIUTyaTalluu o0OpyAoBaHUs ObLIO 3aUKCHPOBAHO & OTKa30B.
Bpewmst BocctanoBnenust cocraBuio: t = 12 mun, tp= 23 mun, t3= 15 mun, 4= 9 muH, ts= 17 MuH, ts=
28 muH, t7= 25 muH, tg= 31 MuH.

TpeOyeTcs onpeaenuTsh CpeHee BpeMsi BOCCTAHOBJICHHSI allliapaTyphl.

[Topsiiox BeIMOTHEHUS pabOTHI:
1. Onpenenute pacrpeneneHue
2. Haittu pemenne

Xoxa paboThl:

3amaya . [TycTh BpeMst pabOThI 2JIeMEHTa JI0 0TKa3a MOJTYUHEHO SKCIIOHEHIMATbHOMY 3aKOHY A =
2,5 -107° a . Tpebyercs ONMpeaennTh BEPOSTHOCTD Ge30TKa3HOi paboTs P(t), wactory oTkazos f(t) n
CpeIHIOI HapabOTKy Ha oTka3 t.,, eciu t = 500, 1000, 2000 u.

Hano: Pemienne:
A=2,510"y" P(t) = e~
t1=50014 P(t1) = e~25:0,00001:500 — () gg
t, =1000 4 P(t2) = ~250,00001:1000 — () 97
t3=2000 g P(t3) = e~250,00001:2000 — ( 95
I f(t) = AP(t)
S(atl)m' F(t1) = 2,5-1075- 0,98 = 2,45 - 10~54~1
£(t) f(t2)=25-10"5-0,97 = 2,425-107%y~!
i f(t3)=25-10"5-0,95=2,375-10"%y!
> 1 1
tp===——"—==4-10"*
® =217 25-10°5 1

(I)opMa NnNpeacTaBJdeHus pedyjabTaTra: BhIIIOJTHCHHOC 3a/laHNC

Kpurepum oueHku:

Ouenka "oTJIHYHO" CTAaBUTCS, €ClIM pabOTa BBITOJIHEHA B IOJHOM OOBEME C COONIOACHHEM
HEO0OXOIMMOM MOCIEe0BATEILHOCTH JEHCTBUIl; B OTBETE MPABUJIBHO M aKKypaTHO BBIMIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka ''xopomo' CTaBUTCS, €CIM BBINIOJHEHBl TPEeOOBaHHS K OILIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeAoYeTa.

Ouenka "y10BJ1eTBOPUTENBbHO'" CTaBUTCA, €CTTU pabOTa BBIMIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacCTH TaKOB, YTO IO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YJAbTaThl U BBIBOJBI; B XOJE
MpOBeJIeHUS] pabOTHI ObUIM AOMYIIECHBI OIIHOKH.

Ouenka ''Hey/0BJIETBOPHUTEIBHO'" CTaBUTCS, €clu paboTa BBIMIOJIHEHA HE MOJHOCTBHIO WIH
00BEM BBITIOIHEHHOH YacTH paObOThI HE TIO3BOJISET ClIENaTh MPABUIIBHBIX BHIBOJIOB.

33



Tema 4.1. MaTpuubl 1 onpeaeJuTe H

IIpakTnueckoe 3ansitue Nel6, 17
IIpuMeHeHne MaTPUL U oNpe/ieuTe el B pelieHuN 3a1a4 NpodeccuoHaAIbLHOIM
AeATeTbHOCTH

Heab: HayyuTCs NPUMEHATH MATPUIBI W ONPENENUTENM B 3a7adax MpodhecCHOHAILHOU
JEATEIbHOCTH

BeinosiHuB padory, Bbl OyieTe yMeThb:

VY14 npou3BOIUTE ONEpalliy HAJl MATPUIIAMHU M OTIPE/ICTTUTEISIMU;

BbinosHenue npakTU4YecKoii padoThl cnocodcTByeT (hopMUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHATBHYIO 3aJadyy ¢ Y4eTOM MNpoeCCHOHATHHOTO U
COIMAIBHOTO KOHTEKCTA, COCTABIISACT TUTAH JIEHCTBUN I €€ pEeIIeHUs], pealn3yeT ero, B TOM YHCIe C
y4€TOM U3MEHSIOMUXCS YCIOBHM, M OIICHUBAET PE3yNbTaThl PEICHHUS POoPeCcCHOHATBHOM 3a1aun

IIK 2.3. OpranuzoBath  paboTy  MepcOHajga MO  TEXHUYECKOMY  OOCIYKHBAHUIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOT0) 000pyI0BaHHS.

IIK 3.3. OpranuszoBartb paboty nepcoHaia o PEMOHTY MPOMBIIIJIEHHOTO
(TEXHOJOTUYECKOTO) 000PYAOBAHUS.

[IK 4.3. [IpoBoauTh aHAIN3 pE3yAbTATOB WCIOJB30BAHUSA 3arOoTOBOK, 3alACHBIX YaCTEH,

PacCXoJHBIX MaTCPUAJIOB.

MarepuanbHoe oOecnedyenne: IuauBuayanbHble 3a7aHus, COPABOYHBIE MaTepHUalbI,
KOHCITEKTHI JIEKI[MIA.

3ananmue:

1. Haiitu maTpuny C = A% + 3AB, e 4 = ,? 3 ] B= {T _31)

2. BbIACHUTS, ABNISETCA MAaTpUIa A~ = ( ) 06paTHOI/I K MaTpuie A = (; g)
-3 2 =3 0 -5

3. Hamermatpunpi: A=( 1 5 =2 —4 1 | Haiimure: A+B; 2A; AB; BA.
2 4 -1 -2 2

IMopsinok BbINOJIHEHHSI PAa0OTHI:
1. Onpenenuth pacnpeaeneHue
2. Haiitu pelienue

Xox pabdoThI:
Martpureit Ha3bIBaeTCs MPSAMOYTOJIbHAS Ta0NuIIa Yrcenl. MaTpuiia 3anuchiBaeTcs B BUAE:

Gyp Oz Hin
A=| Gy Q. Gz |
Om1  Omz  Smn

JleicTBuA HaJ MaTpULIAMU:
1.Cnoxenue.
Onepanusi CIO0KEHHUSI BBOAMUTCS TOJBKO JUIsl MaTpUll OAMHAKOBBIX pa3mepoB. [lpu crnoxenun
MAaTPHUI] UX COOTBETCTBYIOLIME IEMEHTHI CKIIAAbIBAIOTCS.

ay +by ap b ay by,
A+B=C=| Gy +by Gy +by - ay+by
nﬂ;]. + 'I'-Jﬂ;.]. ﬂﬂ;.: +|I'-Jﬂ;.: ﬂﬂ;ﬂ + bﬂ;i’!

2. YMHOXKEHHE Ha YUCJIO.
HpI/I YMHOXCHUU MAaTpHUILIbl HA YUCIIO KaXObIN €€ PIIEMEHT YMHOZKACTCA HA 3TO YUCJIO.
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kay, ko kagy
kA = ('rmu K@y =+ Koy )
kﬂﬂ;l kﬂﬂ;: kﬂﬂ;i’!

3.YMHOX€EHHE MATPHII.

Onepanyst yMHOXEHHUSI MAaTPHUI] BBOJUTCS TOJIBKO JUTSI CITydasi, KOTJIa YUCIIO0 CTOJOIOB MEPBOH
MaTpHIIbl PaBHO YUCITY CTPOK BTOPOH.

YroObl HANWTH JIEMEHT MATPHUIIBI, CTOSIIUI B I-TOM CTpOKe B K-TOM CTOJIOIE, HY)KHO BBIYMCIIUTD
CyMMY TIPOU3BEICHUI 3JICMEHTOB I-TOM CTPOKH IIEPBOM MATPHIIBI HA COOTBETCTBYIOIINE JICMEHTHI K-
TOTO CTOJIOIA BTOPOH.

1.Haiitu maTpuny € = 4* + 3AE, eciu

-2 3 5 -1
A= 2)e=( 3)
a) Haiinem A YMHOKasi MaTpUILly caMy Ha ce0sl
2 _ (=2 3%y (-2 3 7 -9
A :(1 —1)'(1 —1) :(—3 4)
0) Haiinem matpuiy 34, yMHOXKHB BCE JIEMEHTBI MAaTpHUIlbl A Ha 3.
-2 —_
u=3(7 2)=(3 3)

B) Haiinem npounssenenue 3AB

_f—6 9 /3 —-1y_ 21 33
348 ‘( 3 —3) {1 3 ) Bl ( 12 —12)
r) Haiinem marpunyy C, ckiazapiBasi COOTBETCTBYIOLIUE DJIEMEHTHI
_(7 -9 —21 33y _ /-14 24
C‘(—a 4)+(12 —12)_{ 9 —a)
2.Haiinem nponsBeneHHe AAtuAt A

=G G -G 9=

s G D=0 Y-

B cooTBeTcTBHH C ONpCACIICHUEM JAaHHBIC MaTPULbI ABJIAOTCA BSaI/IMOO6paTHI>IMI/I.

-3 2 -3 1 0 =5
3. Jamei Matpume: A=| 1 5 —-2)uB=(3 —4 1 |

2 4 -1 0o -2 2
Haiinute: 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=A-B=(1 5 =23 -4 1 |=(16 —-16 —4|;
2 4 -1 0 -2 2 14 -14 -8

c;1=-3-1+2:-34+(=3)-0=3;
Ci2==3-0+2-(-4)+(=3) - (-2) =-2;
ci3=-3(-5+2-1+(=3)2=11;
oy =1-1+5-3+(=2)-0=16;

Copp =1:-0+5-(—4)+(=2)-(-2)=-16
C;3=1-(-5)+5-14+(-2)-2=—4;

31 =21+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
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CDopMa NMpeacTaBJdCeHus pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHNUC

Kpurtepuu onenku:

Ounenka "oTJIMYHO'" CTaBUTCS, €CliM paboTa BHINOJHEHA B TOJHOM 00BEME ¢ COOIIOJCHUEM
HEOO0XOIMMOM TOCIIeIOBATEIHPHOCTH JCWCTBUI; B OTBETE MPABHJIBLHO M aKKypaTHO BBIIIOJIHEHBI BCE
3aIlMCH U BBIYUCIICHHS.

Ounenka ''xopomo' CTaBUTCS, €CJIM BBIIOJHEHbl TPeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOTYIIEHBI 2-3 HeAoYeTa.

Ouenka "y10BJIeTBOPUTEIBHO'" CTaBUTCS, €CITU PadOTa BBITIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO TO3BOJISIET MOJIyYUTH NMPABHIIBHBIC PE3yAbTaThl U BBIBOJBI; B XOJE
MIpoBeJIeHUs] pabOThI ObUIN AOMYLIEHBI OIIUOKH.

Ouenka ''Heyd0BJIEeTBOPUTEIBLHO'" CTaBUTCS, €clid pabOTa BBHITIOJIHEHA HE TOJHOCTHIO WITH
00BEM BBITIOIHEHHON YacTH pabOThI HE TI03BOJISET CINAaTh MPABMIIBHBIX BHIBOJIOB.

Tema 4.2. Cucrembl JINHEHHBIX YPABHEHUI

IIpakTnueckoe 3ansiTue Nel§, 19
IIpyMeHeHne cuCTeM JTMHEHHBIX YPABHEHUI B peLICHUH 32124 NPo¢ecCHOHATbHOM
AeSITeIbHOCTH

Heab: HayuuTCS IPUMEHSATH CUCTEMBI B 33J]a4ax MPopecCUOHAIBHOMN 1eATeIbHOCTH
Brinosinue padory, Bbl Oyaere yMeTh:
Y17 pemiaTe CUCTEMBI INHEWHBIX YPABHEHUN Pa3IMYHBIMU METOJAMU;

BbinosiHeHMe NPakTHYECKO padoThI crioco0cTBYeT GOPMHUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHATBHYIO 3aJadyy C Y4eTOM MNpoeCCHOHATBHOTO U
COLIMANILHOTO KOHTEKCTa, COCTABIISET IJIaH ACUCTBUM AJisl €€ pelieHusl, pealu3yeT ero, B TOM YHclie ¢
y4€TOM M3MEHSIOUIUXCS YCIOBUH, M OIICHUBAET PE3yJIbTaThl pelieHus NpodecCHOHaIbHON 3aaun

IIK 2.3. Opraam3oBath  paboOTy  TEpcoOHaa MO  TEXHUYECKOMY  OOCIY)KHBaHHUIO
MIPOMBIIIJICHHOTO (TEXHOJIOTHYECKOTO) 000pYI0OBaHHS.

IIK 3.3. OpranuzoBatb paboty nepcoHana o PEMOHTY MPOMBIIIJIEHHOTO
(TEXHOJIOTUYECKOTO) 000PYAOBAHUS.

1K 4.3. [IpoBoauTh aHamu3 pe3yJbTaTOB MCHOJb30BAHUS 3aroTOBOK, 3allaCHBIX YacTel,

PACXOJHBIX MATCPHUAJIOB.

MaTepnanbﬂoe oOecreueHue: I/IH,Z[I/IBI/II[yaJ'IBHHe 3aaaHus, CIpaBOYHBIC MaTCpUalbl,
KOHCITEKTHI JICKITHI.

3ananue:
Pemuth cucreMbl TuHEHHBIX ypaBHeHUH 1o popmynam Kpamepa u meronom ["aycca:
35y =11 3Xx+3y—-5z=-2
X — =
1) y 2) Ix+y+2z=3
2x+3y =20
2X—y+7z2=27

IHopsiaok BbINOJHEHNS PA0OTHI:

1. 3anumuTe cucTeMy ypaBHEHHH.

2.3anuInTe U BBIYUCINUTE ONIPENETUTEND CUCTEMBI.

3.Bpruncnure onpeaenuTeNn Kaxa0i HEN3BECTHOM.

4.HaiinuTe 3HaYeHNUS HEU3BECTHBIX, UCTIONB3Ys hopmynsl Kpamepa.

Xoa pa0doThi:
. N apx; +apx; =b
ITycTh aHa cucTeMa JBYX JIMHEWHBIX YPABHEHUH C JIBYMS| HEM3BECTHBIMHU: %1+ amn = b
21%) @y x; = by
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CocraBuM omnpeaeauTess u3 KOdPGUITUESHTOB ITPU HEU3BECTHBIX. DTOT OMPEIEIUTETh
Gy Gy
HA3BIBACTCS ONPEACTUTEIIEM CHCTEMBI: 4= |ﬂ-L a |

CocTaBuM oIpefeauTenu Kaxa0i Heu3BecTHOU. OnpeaenuTens 4; MoJIydaeTcs U3

ompeaenuTes 4 myTeM 3aMeHbI IePBOro CTOJIONA KOA((UIIMEHTOB CTOJIONOM M3 CBOOOTHBIX YJICHOB.
b @2
*':"1 — 1 12

by ap
Onpenenurens 4; HOJIydaeTcs U3 ONpeaenuTers 4 myreM 3aMeHbI BTOPOro cToj0na

KOA(QPHUIHUEHTOB CTOJIOOM M3 CBOOOTHBIX YJICHOB.
A= ay by
@y by

IlycTs nana cucrema Tpex JIMHEWHBIX YPAaBHEHHN C TPEMS HEU3BECTHBIMU:
a; ¥y + appxy +azng = by
ayxy + apx; +apx; =bh

az xy + apx; +agxy = by

b 4

CocraBuMm onpeaenuTens u3 Ko3QGUIIMEHTOB MTPU HEU3BECTHBIX. ITOT OMPEICTUTEINb
Gy Gy g

HA3bIBACTCS OMPEACIUTEIEM CUCTEMBI: 4= (821 82z Oz3

fgy gz Oy
CocTaBUM ONpenennuTeNn Kax a0 HEU3BECTHOU. OnpenenuTens 4; MOJIydaeTcs u3
OTNpeeTUTESIAITyTEM 3aMEHBI TIEPBOTO CTOJIONA KOA(DOUITMEHTOB CTOIOIIOM U3 CBOOOTHBIX YWICHOB.
1 Mz A3
A= b 17 @
by aj

B3
[T
[T T

a

Omnpenenurens 4; nonyyaeTcs U3 onpeaenuTens A myTeM 3aMeHbl BTOPOro cTojaona

K03 (UIIMEHTOB CTOJIOIOM U3 CBOOOTHBIX UJIEHOB.
a;p by aps
":I,: = |a 1 IJ: 11

-
2
-
&

2
gy by a

[T

Onpenenurens A3 MoJIydaeTcst U3 ONpeAenuTens A myTeM 3aMeHbl TPETHEro CTOI0a

K03(pPHUIIMEeHTOB CTOJIOIOM M3 CBOOOIHBIX YJICHOB.
oy a4 Iy
= |81 8z by
1 @z by
UTOoOBI BEIYHUCIUTH 3HAUCHUST HEU3BECTHBIX, BOCIIONIb3yeMcs hopmynamu Kpamepa:

_ A, _ Az, _ A3
xl—f,xz—f,x3—f.

- "
3 ]
3

Paccmotpum npumep:
Pewmuts cucremy ypaBHEHHII:
x4+ 2x; —3x; =0y
2x) —x; 4y = 5

3.1'1 + J.': —_ .1'3 = 5

1 2 -3 1 2 -3
A:(z -1 4);&.-1: 2 -1 4|=10=%0
i 1 -1 3 1 -1
Brruncinum onpeaenuTenu Kax, 01 nepeMeHHOM:
0 2 -3
A=15 -1 4 =0-153+40-13+10-0=20
3 1 -1
1 0 -3
Aa=12 5 4 [=-5—-304+04+45-0—-20=-10
i 3 -1
1 2 0
fz=12 -1 5{=-54+04+30-0-20—-5=0
3 1 3
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AW A
0 )
Otser: (2;-1,0).
Mertox T'aycca sBisieTcst OJHUM M3 HaubOoJiee YHHBEPCAJIBHBIX METOJOB PEIICHHS CUCTEM

JUHENHBIX ypaBHEHUN. OH COCTOUT B IIOCIEA0BATEIBHOM UCKIOYEHUH HEU3BECTHBIX.

[Iponecc pemenus mo metoay ['aycca coctout u3 aByx sranoB. Ha mepBom 3Tamne (mpsiMoit xox)
CUCTeMa MpPHUBOJUTCS K cTymeHuyatomy Buay. Ha BropoMm »stame (oOpaTHbli Xo0XI) uJIET
IIOCJIEI0BATEIILHOE ONPECIICHNE HEU3BECTHBIX U3 3TOU CTYIIEHYATON CHCTEMBI.

Ha npakruke ynoOHee paboTaTh HE C CHUCTEMOH YpaBHEHMH, a C pacIIMpEeHHOW MaTpuleH,
BBIIIOJIHSAS BCE DJIEMEHTapHbIe MpeoOpa3oBaHUs HaJl €€ CTPOKAMHU.

DneMeHTapHbIMU TPE0OPa30BaHUSIMU MATPULIbI SIBJISIOTCS:

- IIEPECTAHOBKA CTPOK MECTAMM;

-YMHO>KE€HHE HEKOTOPOU CTPOKHU Ha JIt000€, HE paBHOE HYJIIO YHCIIO;

-npubaBiIeHUE K 3JIEMEHTaM OJHOW CTPOKM COOTBETCTBYIOIIMX 3JIEMEHTOB JPYroil CTPOKH,
YMHO’KEHHBIX Ha OJHO U TO K€ YHCIIO

Paccmotpum nmpumep:

1) Pemmwuth cuCTEMY ypaBHEHHIA:
{xl +2x; —3x; =0

2x) —x; +4xy = 5
3.1'1"‘.1':—.1'3 :5

CocraBuM pacuipeHHYI0 MaTpUIly U3 KO3(PPHUITMEHTOB ITPU HEM3BECTHBIX M CBOOOHBIX WICHOB:
1 2 —3|0
{AlB) = (z -1 4 ‘5)
3 1 —13
BrinosiHuM snemeHTapHble peoOpa3oBaHusl HaJl CTPOKAMHU MaTPUIIbI:

1 2 =3[0 1 2 =3 =3l 0
(2 -1 4 5) N(EI -3 10 —'l)“v
3 1 115 0 -5 8 3

-2
1 2 -3]0
~(u 1 -2 —1)
o o —2lo

0 1 2
5) s (U 1
3 0 -5 8
[TosmydeHHO# MaTpHUile COOTBETCTBYET CUCTEMA YPABHEHMIA:
r.l'l +2.1': —_ 3.1'3 = U
Xg — 2.1'3 =-1 '

\ —2.1'3 =10

Haunnas CHHU3Y BBCPX, HAXOAWM 3HAYCHUS HCU3BCCTHBIX:

(%) +2x; —3x; =10 K+ 2% —3x3 =10 n+2-(-1)=10
.1'2—2.1'3 =-1 ; { Xa =-1 ; { Xa =-1 ;

\ .1'3:[] .1'3:[] I;ZU

(x, =2

x = —1,

L x; =10

Otsert: (2;-1;0).
x1+x2 _3x3 +2x4 = 6,
xZ + X3 + 3x4_ = 16,

2) X1 — 2Xy — X4 = —6,
2xq — 3x5 + 2x3 =6
1 1 -326 1 1 -326 1 1 -326
0 1 1316) ( 0 1 1 3 16 0 1 1 3 16
1-20—-1-6 0 3 -3 3 12 01 -11 4
2 -3 2 06 0 -5 8-4-6 0—-5 8—-4—-06
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1 1 -326 1 1 -326 1 1 -326
01 1316 | ( 0 1 1 3 16 |_ 0 1 1 3 16
0 02 2 12 0 0 1 16 0 0 1 16
0 0 13 11 74 0 0 13 11 74 0 0 0-2-4

X1+x2_3x3+2x4=6,
x2+X3+3x4= 16,

X3+x4 = 6,
—2x, = —4
Hauwnnasa CHU3Y BBCPX, HAXOAWM 3HAYCHUS HCU3BCCTHBIX!
x, =8
X, =6,
x3 =4
X, =2

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

®opMma npeacTaBaeHUs pe3y/bTaTa: BHIIOJHEHHOE 3aJaHNE

Kpurtepun ouenku:

Ouenka "oTJIMYHO" CTaBUTCS, €Clid pabOTa BBINOJIHEHA B TMOJHOM O0BEME C COONIOACHHEM
HEOOXOMMOM TIOCIIeIOBATEIHPHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W AKKypaTHO BBITIOJTHEHBI BCE
3aIUCH ¥ BBIUUCIICHUS.

Ouenka ''xopomio'" CTaBHUTCsS, €CIIM BBIMOJHEHB TpeOOBaHUA K OIEHKE "OTJIMYHO", HO
JIOTMYILIEHBI 2-3 HeoYeTa.

Ouenka "y10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJIyYUTh MPABUIIBHBIE PE3YylIbTaThl M BBIBOJBI; B XOJ€
MpoBeACHUS PaOOTHI OBLTH JOMYIICHBI OITHOKH.

Ouenka '"HeyJ10BJIeTBOPUTEIBLHO'" CTaBUTCS, €cii paboTa BBHITIOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBITOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIENATh MPaBUIIbHBIX BHIBOJIOB.

Tema 5.1. KomnmiiexkcHble 4ucjia

IIpakTnyeckoe 3ansitue Ne2(
JeiicTBHS ¢ KOMILIEKCHBIMY YU CJIAMU B ajiredpanyveckoii popme

Henab: HayunThcst BEINOTHATH AEHCTBUS C IEUCTBUTEIBHBIMU U KOMIUIEKCHBIMU YHCIIAMU

Bbinosinus padory, Bl 0y/iere yMeTh:

V12 BBINOJHATH ACHCTBUS HAJl KOMILJIEKCHBIMU YUCIIAMU ;

BrinosiHeHne npakTH4YecKOH padoThl cOcOOCTBYET (PDOPMUPOBAHUIO:

OK 01.1 Ompenenser mnpodeccHOHANBHYIO 3aJadyy C Yy4eToM Mpo(ecCHOHATBLHOTO U
COILIMANIFHOTO KOHTEKCTa, COCTABISET IJIaH ACUCTBUM AJs €€ pelIeHUs], pealn3yeT ero, B TOM YUCIe C
y4€TOM U3MEHSIONINXCS YCIOBUI, U OLICHUBAET PE3yIbTAThl pelIeHHUs MPodecCuOHATBLHOM 3a1aun

IIK 2.3. OpranuszoBath  pabOTy  IepcOHaza 1O  TEXHUYECKOMY  OOCIyXKUBaHHIO
MPOMBIIIIEHHOTO (TEXHOJOTHYECKOr0) 000pyA0BaHUS.

IIK 3.3. OpranuzoBatb paboty nepcoHaia 1o PEMOHTY IIPOMBILLIJIEHHOTO
(TEXHOJIOTUYECKOT0) 000PYI0BaHMUS.

IIK 4.3. IIpoBoauTh aHanM3 pe3ylbTATOB HCIOJB30BAHUS 3ar0TOBOK, 3alacHBIX 4YacTew,

PaCXOAHBIX MATCPUATIOB.

MaTepna.ﬂbﬂoe o0ecmeyeHue: I/IH)II/IBI/I,Z[yaJ'ILHLIe 3alaHusl, CIPABOYHBIC MAaTCpUaJIbI,
KOHCIIEKTHI JICKIIHI.
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3amanmue:
1. Pemure 3agaumn:

a) bpurane s1ekTpuKoB ObUIa YyCTAHOBJIEHA HOPMA — MPOTATMBAHUE HIEKTPOIPOBOA 10 2,5 KM
B JieHb. B mepBblil JeHp Opuraza mpoTsHyZa 2 KM MPOBOJA, a BO BTOPOHM JE€HB — 3KM.
Haiiure mpouLeHT BINOIHEHUS HOPMBI B IIEPBBIM U BTOPOU JI€Hb.

6)

pabouux 11eXa COCTaBISIOT MEXaHUKH ?

B)

B nexe paborator 20 paboumx, u3 HHUX § MeXaHHMKOB. Kakol MpOIEHT OT BCEro 4mcia

Paboumii neHb CTAaHOYHHMKA yMEHBIIWICA ¢ 8 4acoB 70 7 4yacoB. Ha CKOJIBKO MpOIIEHTOB

HY)XHO TIOBBICUTBH MPOU3BOJUTEIHLHOCTh TPYHA, YTOOBI MPHU TEX )K€ pacIeHKax 3apaboTHas

raTta Bo3pociia Ha 5%7?
2. Beruucnure:

) () (35 25%)
B)4=+15:3 -5

0152122 (01 +2);

0,15—0,15-3%
K)——=;

3
—§+0,25

3. JlaHbI KOMILIEKCHBIC YHUCIIA:

z, = 3 + 2j,
Z, = 4 —1|,
z3 =5+ 2i,
Z, = 6 — 31

BrinonauTe nelicTBUS:
Q) Z1 " Zy + Z3 " Zy;

B)§1'23—22'Z45 ,
1. 2.
o 2 Z2
) 2 ) y
Z Z
e) = %) =
Zy Z1

3) 1241, 1221, 123l, |Z4].

IMopsinok BbINOJIHEHHSI PAa0OTHI:

) 12535474,
11%-2% '
r) 12,8:0,64+3,05:0,05.
821151 '
e) (182—23 13):2%
1
3 (13-07-122):13.
. ZS

1. BHUMaTeabHO O0O3HAKOMBTECH C YCIIOBUEM 3aJlaHUs.

2. Tlonp3ysch

CBOMMH HIIKOJIbHBIMHM 3HAHUAMH (B cj1ydya€ 3aTpyaHCHHA

CIIpaBOYHBIMHU MaTCpI/IaJ'IaMI/I), BBITIOJTHUTEC 3a1aHHUEC

Xox pabdoThI:

3aganme Nel
2 1 2+1 3
D sts=7% =5
) Gtz 7_g.
7 7 7 7
3  3i+4:=0G+D+(3+7)=
2 1 2 1
9 33-17=06-D+(1-7)=
5 Lo l.4_ T4 _71_7
121.4 2 12113 3 12-3;[1'333139, 3
6) 253 =T =TT
) 32+143=G+14)+(3+3)
3amanue No2

+i=7%
5 5
7 7
=17 4+%5 =172,
15 15

BOCHOJIB3YUTECH



Mpumep. Haiitu (8+1):(2-3i).

8+i
Penrenmne. HepelmmeM 3TO OTHOLIICHHUEC B BHUAC HpOﬁI/I: 231
-3i

VYMHOKUB, €€ YHCIHUTENb U 3HAMEHATeNb Ha 2 + 31 ¥ BBIINOJHKUB BCe MPe0Opa3oBaHus, MOTYUUM:
8+1)(2+3i 13+26i )

( ?( ) = =1+ 2i

(2-30)(2+30) 13

®opma npeacTaBaeHUs Pe3yJbTaTa: BHIIOJHEHHOE 3aJaHHE

Kputepuu onenkmu:

Ounenka "OTJMYHO" CTAaBUTCS, €CIIM PadOTa BHINIOJHEHA B TOJHOM OOBEME C COOIOICHHEM
HEO0OXOIMMOM IMOCIIeIOBATEIILHOCTH JICHCTBUI; B OTBETE NMPABWJIBHO M aKKyPaTHO BBITIOJTHEHBI BCE
3aIMCH U BBIYUCIICHHUS.

Ouenka ''xopomo'" CTaBUTCs, €CJIIM BBIMOJHEHBI TpeOOBaHUA K OIEHKe "OTIMYHO", HO
JOTYIIEHBI 2-3 HefoveTa.

Ouenka "ya0BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM pabOTa BHITIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YaCcTH TAKOB, YTO IO3BOJISIET MOJIyYUTh MPABHILHBIC PE3YIbTATHl M BBIBOJBI; B XOJIE
MIpOBeJIeHUS! pabOThI ObUIN AOMYIIEHBI OIIHOKH.

Ouenka ''HeyJ10BJIeTBOPUTEIBLHO'" CTaBUTCS, €cid pabOTa BBHITIOJIHEHA HE TOJHOCTHIO WITH
00BEM BBITTOJIHEHHOH YacTH paObOThI HE TIO3BOJISET CJIEIATh MPABUIIBHBIX BHIBOJIOB.

Tema 5.1. KoMmmjiekcHbIe YHuc/Ia

IIpakTnyeckoe 3ansiTue Ne21
IlepeBox yuces u3 aaredpandeckoii GopmMbl B TPUTOHOMETPHUYECKYIO

Heab: HayunTHCSA NEPEBOIUTH YKCIIA U3 anredpandeckoil popMbl B TPUTOHOMETPUUYECKYIO

BbinosinuB padory, Bl 0yere yMeTh:

Va2 BBEINOJHATE AEUCTBHS HAJl KOMIIJIEKCHBIMH YHCIAMH |

BbinosiHeHMe NPaKTHYECKO padoThI crioco0cTBYeT GOPMHUPOBAHUIO:

OK 01.1 Omnpenensier mnpodecCHOHANBHYIO 3aladyy ¢ Y4eToM MpodeCCHOHATBHOTO U
COILIMANIFHOTO KOHTEKCTa, COCTABIISET IJIaH ACUCTBUI AJisl €€ pelIeHUs], pealu3yeT ero, B TOM YUCe C
y4€TOM U3MEHSIOIINXCS YCIOBHI, U OLIEHUBAET PE3YNbTAThl pelIeHHs MPO(ecCHOHANBHOM 3a1a4l

IIK 2.3. Opraam3oBath  paboOTy  TEpCOHAa IO  TEXHUYECKOMY  OOCITY)KHBAHHIO
MIPOMBIIIJIEHHOTO (TEXHOJIOTUYECKOT0) 000PyI0BaHUS.

IIK 3.3. OpranuzoBatb padory nepcoHasa o PEMOHTY MPOMBIIIJIEHHOTO
(TeXHOJIOTUYECKOTO0) 000PYIOBaHUS.

[IK 4.3. [IpoBoauTh aHaIM3 pE3yIbTaTOB HCIOJIb30BAaHUS 3arOoTOBOK, 3alacHBIX YacTeH,

PACXOJHBIX MATCPHUAJIOB.

MarepuajiibHoe obecneuenue: VIHIUBUIyalbHBIC 3aJaHus, CIOPAaBOYHBIC MaTepHAIbI,
KOHCIIEKTHI JIEKIIHIA.
3amanmue:
1. Jlanbl KOMIUTEKCHBIE uncia: z1=(-3;-5), 2,=(-7,2;7,2), z3=(2;6).
3amucath 9TH YKCiIa B TPUTOHOMETPHUYECKO# (opme.
2.Beraucaunre:
1) z, - z3;
Z1.
22
3) zi;
4) V7,
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3. BemmonHuTe NEHCTBUS M 3aMIIUTE PE3yJIbTaT B aredpandeckoii popme:

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

Kpartkue Teoperuyeckue CBeleHUA:

Tpuronomerpudeckoit (GpopMoil KOMIUIEKCHBIX YHCEN HA3bIBACTCS 3AIKCh UX B BUJIE:

z =1"(cosp + ising).

[Ipu BBIMOTHEHWH ACWCTBUN HAJ KOMIUICKCHBIMH YHUCJIIAMH B TPUTOHOMETPUYECKOHN (dopme
HCIOJIb3YIOTCS Cleayomue (GopMyJibl:

Zy Z, =17 " 1(cos(@y + @3) + isin(e; + ¢3))
Z

r
2= (cos(py — @,) + isin(p; — @,))
Z, T

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

J1J1st U3BJICUEHUS KOPHS N-U CTETICHH U3 KOMITJICKCHOTO YHCJIa B TPHTOHOMETPHUYECKOHN opme
z=r-(cos @+ising) ucronp3yercs hopmya :

+2mk . . +2mk o
w, = - (cos(pT + isin? —), e %/r - apudmernueckuii kopeus, k=0, 1, 2, ..., n-1.
ANTOpUTM TIepexoja oT aaredpandeckoil GopMbI K TPUTOHOMETPUUECKOM:
[TycTh KOMITIIEKCHOE YUCIIO 3a/1aHO B ayreOpandeckoii opme z = a + bi.

1) Moayns I =|z| ogHO3HauYHO ompenenseTcs o popmyine 1 = Va? + b2,

a . b
2) AprymeHTt ¢ onpenensercs u3 Gopmyl CoSp =—, Singp=—.
r r

3HaueHus ApryMeHTa KOMILJICKCHOT'O YK CJIa MOKHO HaXOAWUTh M TaK:
e OmpenenuTh , B KaKOW YETBEPTH HAXOJIUTCA TOYKA (HMCIOJB30BAaTh T€OMETPHYECKYIO
WHTEPIPETAIHNIO YKcha) Z = a + bi

b
e PemuB ypaBHeHUEe tgp = —, TIOJlydaeM, 49To
b .
argz = ¢ = arctg—_ Ui BHyTPEHHAX TOYEK 1 u 4 yeTBeprei,
b
argz = ¢ = arctg_+m Ui BHYTPEHHNX TOUEK 2 4eTBepTH,

argz = @ = arctg% — T U1 BHYTPEHHUX TOYEK 3 YETBEPTH.
Ecnu Touka z JeKUT Ha JACUCTBUTENIBHOW MM MHHUMOM OCH, TO arg Z MOXKHO HaWTH
HETIOCPEACTBEHHO.
3) Haiing ™Momyns ©  apryMeHT KOMIUIGKCHOTO 4HCJIa, €ro MOXXHO 3amucaTh B
TPUTOHOMETPHYECKOi MM TOKa3aTenbHoi Gopme z = r(cos@ + i sing) nm z = re'?,
IMopsinok BbINOJIHEHHSI PA0OTHI:

1. 3anuiuTe 3aJaHHbIE 4YHCJIa B TPUTOHOMETPUYECKON (hopMe, HCIOJIb3Ysl alrOpUTM
nepexo/ia K TPHroHOMETpUYEecKoil popme.

2. BrlnonHuTe 3agaHHble 1€HCTBHS.
Xox pabdoThI:
Jlaubl KoMIutekcHbIe uncia: z1=(7;1), z,=(-1,5;1,5), zs=(4;-3).
1. 3amucarp uncna z;, Zp ¥ Z3 B TPUTOHOMETPUYECKO# opme.
Pemenue:
1) z,=7+1i
|z;| =49 + 1 =+/50 = 5v2,
Yucito HaXOTUTCS B ITEPBOM YETBEPTH, 3HAUHMT
Q= arctg% = arctg0,1429.

z, =7+ i = 5V2(cos8°8’ + isin8°8").
2) z,=-154+15i
|z, = /(=1,5)2 + 1,52 = /2,25 + 2,25 = \/4,5=2,1
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< b T
Yncno HaxoauTCs BO BTOPOi YETBEPTH, 3HAUAT ¢ = arctg—+ 1 = arctg(—1) + m = — ”

3,
m=—
* 3n 3n
z, =—=154+15i = 2,1(cosT + isin T)'
3) Z3 = 4 — 31
|zl =vV9+ 16 =25 =5.
Hucno HaxoAUTCs B 4YETBEPTOM YETBEPTH, 3HAUUT
Q= arctg_f = arctg(—0,75) = —36°°52".
z3 = 4 — 3i = 5(cos(—36°52" + isin(—36°52").
2. Beruncnure:
1) 5 - z3;
2y,
2) px
3) z3;
4) Vza;
Pemenue:
7, - 73 = 2,1-5(cos(135° — 36°52") + isin (135° — 36°52")) = 10,5(cos 98°8' +
isin 98°8');
L= % (cos(8°8' — (—36°52")) + isin(8°8' + 36°52')) = V2(cos 45° + isin45°);
3
5
z; = (5v2) (cos5 - 8°8' + isin5 - 8°8") = 125002 (cos40°40’ + isin40°40");
Bocnonsizyemcst popmymoi:
OJk:Q/?(cos(”+2ﬂk +isin ¢+2ﬂk)
n n
B namem npumepe n=2.
\/Z_z = oy = %(cos 135°+2360°k + isin 135°+2360°k);
Wy = %(coslssw;ic'0 + isin M) =+/2,1(cos67°30" + isin 67°30");
Wy = /%(cosw + isin 220 = 2T (cos 247°30° + isin 247°30").
3. BbimosiHuTe IHCTBUS U 3AMUIIATE PE3YIbTAT B ajredpanveckoii popme:
2- (cosz—z + isini—j))6 = 26 (cosi—z 6+ isini—z- 6) = 64 (cos%ﬂ + isin%”) =
64 (-2 - i) = —32vZ - 32v2;;

24(cos75°%+isin 75%)
3(cos 15%+isin 159)

8(§+i§)=4+4x/§i;

@dopma npeacTaBieHUs pe3yJbTaTa: BHINOJIHEHHOE 33/1aHKE
Kpurepum oueHku:

= 23—4 (cos(75° — 15°) + isin(75° — 15°) = 8(cos60° + isin60°) =

+

Ouenka "OTJIHYHO" CTAaBUTCS, €CIM pabdOTa BBITOJIHEHA B IOJHOM O0BEME C COONIOACHHEM
HEO0OXO0IMMOM MOCIEeOBATEILHOCTU JIEHCTBUIl; B OTBETE MPABUJIBHO M aKKypaTHO BBIMIOJIHEHHI BCE
3aliCH U BEIUUCIIEHUS.

Ounenka ''xopomo' CTaBUTCS, €CIIM BBITIOJHEHBl TpPeOOBaHUS K OICHKE "OTJIMYHO", HO

JOMYIIEHBI 2-3 HeAoYeTa.

Ouenka "y10B/1eTBOPUTEIBbHO'" CTaBUTCA, €CTTU pabOTa BHIMIOJHEHA HE MOJHOCTHIO, HO 00BEM

BBITIOJTHEHHOW YacTH TaKOB, YTO IMO3BOJSET MOJyYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJBI; B XOJE
MPOBEJICHUS! PAa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ''Hey/I0BJIETBOPHUTEIBHO'" CTaBUTCS, €clM paboTa BBIMIOJIHEHA HE MOJHOCTBHIO WIH
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00BEM BBITIOJTHEHHOM YaCTH pa6OTBI HC MO3BOJIACT CACTIATh MMPaBUJIbHBIX BBIBOIOB.
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