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1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpOo(heCCHOHATBFHONW MPAKTHUECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTABJISIOT IPAKTUYECKUE 3aHATHUS.

CoctaB u coaepaHME NPAKTUYECKUX 3aHITUH HampaBieHbl Ha peanusanuio PenepanbHOro
roCyJapCTBEHHOT'O 00pa30BaTeIbHOIO CTAaHAAPTA CPEJHETO IPOPECCHOHATBHOIO 00Pa30BaHUsL.

Benymieidi  qumakTU4ecKOM — IeNbI0  MPAaKTUYECKMX — 3aHATHH  sBiIsieTcs  (opMupoBaHue
Ipo(eCCUOHATIBHBIX NPAKTUYECKUX YMEHUH (YMEHMH BBINOJIHATH OINpeJesIeHHbIE JeHCTBUS, ONepaluy,
HEOO0XOAMMBIE B TOCIEAYIOMEM B MPO(ECCHOHAIBLHONW NEATENbHOCTH) MM yYeOHBIX NPAKTUYECKUX
yMeHu# (YyMEHHH peliaTh 3aJjauu 0 MaTeMaTuKe, B TOM YUCIIE IPUKIIATHOIO XapakTepa), HEOOXOJUMbIX
B IIOCJIEYIONIEH y4eOHOM e TeIbHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil yuyeOHOM aucuumiuHbl «MareMaTHkay MperycMOTPEHO
[IPOBEACHUE IIPAKTUYECKUX 3aHATHM.

B pe3ynbrare ux BBIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembo:

- AHanmu3upoBaTh CIOXKHbIE PYHKIUM U CTPOUTH UX IPpaduKu;

- BpINOaHATE NENCTBUA HAJl KOMILIEKCHBIMU YUCIIAMY;

- BpruncnaTe 3HaYeHNUS T€OMETPUYECKUX BEIIUYNH;

- IIpou3BoauTh onepanuu HaJ MaTPULIAMH U OIIPEICIUTEISIMHU;

- Pemath 3a1au1 Ha BBIYMCIICHHUE BEPOSITHOCTH C UCHOJIb30BAHUEM 3JIEMEHTOB KOMOMHATOPUKHY;

- Pemares mnpukmagHBle 3a7aud  C  UCIOJNB30BAHHUEM JJIEMEHTOB auddepeHInanibHoro |
MHTETrpaJIbHOIO UCUNCIICHU;

- Pemars cucreMsl TMHENHBIX YPAaBHEHUHN PA3JIMYHBIMUA METOAAMM.

ConepaHue NPaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTHPOBAHO Ha IOATOTOBKY O0yYaroIuXCs K
OCBOGHHIO TPOPECCHOHATLHOIO MOAYJS HNpOrpamMMbl IIOArOTOBKU CIIELMAIMCTOB CPEAHEro 3BEHA 110
CIIELMAILHOCTY U OBJIAJICHUIO HPOPECCUOHANbHBIMU KOMNEMEHUUAMU:

[IK 5.1 IlnanupoBath AeSTENBHOCTh MOJPa3ACICHUS 10 TEXHUYECKOMY OOCITYKMUBAaHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTATEJIel aBTOMOOHIIS.

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01 BeiOupats crioco0sl peneHus 3aay npohecCHOHaIbHON AeATeIbHOCTH, TPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM.

OK 02 MHcnonp3oBaThb COBpPEMEHHBIE CpPEJCTBA IOMCKA, HWHTEpHNpeTauuud uHPOpMaluu, U
MH(}OPMALIMOHHBIE TEXHOJIOTUH JIs1 BHIIOJTHEHUS 3a/1a4 NPOPECCUOHATBHON AESITETbHOCTH.

BeinmonHeHue cTyaeHTaMu TNpakTHYecKuX paboT mo yueOHo#M nucnumianHe «MaTtemaThka
HaIlpaBJICHO Ha:

- 0000111eHre, CUCTeMaTH3allHIo, YIIIyOJIeHue, 3aKperjieHne, pa3BUTHE U JETAIN3AIMIO MTOJTyYeHHbIX

TEOPETUYECKUX 3HAHUN 10 KOHKPETHBIM TeMaM Y4eOHOM! JUCIUITUHBI;

- (dbopMHpOBaHME YMEHUH MPHUMEHSTH IOJIyY€HHbIE 3HAHMSI Ha MPAKTHKE, peau3allii0 €JUHCTBa

VMHTEJUIEKTYAIBHON U ITPAKTUYECKON JEATEIbHOCTH;

- BbIpAOOTKY HPHU PEIIEHUH MMOCTABICHHBIX 33a/1a4 NPO(PECCHOHATBHO 3HAUMMBIX KaUeCTB, TAKUX Kak

CaMOCTOATENIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsE NHUIINATHBA.

[IpakTuyeckue 3aHATUS IPOBOAATCS B paMKax COOTBETCTBYIOILEH TEMBI, IIOCIE OCBOCHUS
JMIAKTUYECKUX €IMHUILL, KOTOpble 00eCTIeUBal0T HAIMYUE 3HAHUHM, HEOOXOAMMBIX IS €€ BBIOTHEHHSL.



2METOIUYECKHUE YKA3AHUSA

Tema 1.1 Ilpenes ¢pynknuu. HenpepsiBHOCTH pyHKIMHU
IIpakTuyeckoe 3ansaTue Nel

Haxo:xnenue npeaejoB (PyHKIMA ¢ IOMOIIBIO 3aMe4YaTe/IbHbIX MpeaesoB
Heab: HayuYUTHCS BBIUUCIATH Mpeelibl PYHKINN C TOMOIIBIO 3aMeYaTeIbHbIX MPEAeIIOB.

BbinosinuB padory, Bbl 0y/iere yMeTh:

- QHAJIM3UPOBATH CJIOXKHBIE PYHKIIUN U CTPOUTH UX IPa(UKH;
-aHaJIM3UPOBATh 3a/1a4y U/WJIH POOJIEeMY U BBIIENATh €€ COCTaBHbIC YacTH,
- OIIPEACIIATh 3TAIbl PEIICHUS 3a]a4uH;

- COCTaBJIATH ILJIaH JACHCTBUI.

BrinosiHeHHe npakTHYecKOi padoThl COCOOCTBYET (PDOPMUPOBAHUIO:

OK 01 Beibupats crioco0bl pemenns 3aaad npohecCHOHAIBHON IEATEIIbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

[IK 5.1 IlnanupoBath 1eATENbHOCTh MOAPA3AEIICHUS 110 TEXHUYECKOMY 00CIYKUBAHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTesel aBTOMOOMIIS.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3aJaHusd, Ta6JII/IIIa IMPONU3BOJHBIX, KOHCIICKTbI JIGKIII/II\/JI.

3ananmue:
Haiitu npenen dynkuu:
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IMopsiiok BbINOJIHEHUS] PA0OTHI:

1 Onpenenuth BU HEOTIPEACICHHOCTH B TIpECIIe.

2 Omnpenenuth (HOpPMYNIOH KaKOTO 3aMEYaTeIbHOrO Tpefeia HYKXHO BOCIOIb30BAaThCS IS
HaxO0KJICHUS TIpeierna.

3 Beruncnuth npezen.

Xon paborsr:
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dopma npeacTaBiIeHHs pe3yabTaTa:
Pabota nomxkHa OBITh Npe/cTaBICHA B TUCbMEHHOM BHJIE.

Kputepun onenkn:

Ouenka "OoTJMYHO'" CTaBUTCS, €cii paboTa BHITIOJIHEHA B TOJHOM 00BEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCTEOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCe

3aIIMCHu U BBIYHCIICHUA.

Ouenka "xopouio' cTaBUTCS, €CITU BHINIOTHEHBI TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIMYIIECHBI

2-3 Henmouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI; B XOJIE

MIPOBEICHUS] pabOTHI ObUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pab0Ta BBITIOJHEHA HE TIOJIHOCTHIO MM 00BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIIATH NPABUJIbHBIX BBIBOIOB



Tema 1.2 InddepeHuuanbHoe HCHHCTIEHHE

IIpakTHyeckoe 3ansaTHe Ne 2
JAunddepenuupoBanue Ca0KHBIX QPYHKIIHA.

Heab padoThl: HAYYUTHCA HAXOJUTh MPOU3BOIHBIE CIOKHBIX (HYHKIUH.

Bbinosinus padory, Bel Oyaere:

YMETh:

— aHAJIM3UPOBATh CJIOXKHBIC PYHKIIUU U CTPOUTH UX I'pauKH;

— pemiath NPUKIAJIHBIE 33]]a91 C UCIIOJIb30BAHUEM 3JIEMEHTOB TU((HEepeHIIMATFHOTO HUHTETPAILHOTO
HCYHCIICHUI

— aHAJIM3UPOBATh 3aJa4y UM NPOOJIEMY U BBIICIATh €€ COCTABHBIE YacTH,

— ONpEAeIIsTh ATalbl PEUICHUS 3a/1a4u;

— COCTaBJIATH IJIaH JCHCTBUM.

BoinosiHeHue npakTHYecKOi padoThl cniocodcTBYeT (OPMHUPOBAHMIO!
OK 01 BriOupath criocoObl perieHus 3aaad npohecCuoOHaTbHOM AesITeNbHOCTU, MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.
[IK 5.1 IlnanupoBath eATEIbHOCTD MOAPA3ACICHUS 110 TEXHUYECKOMY 0OCITY>KUBAHUIO H PEMOHTY
CHUCTEM, y3JIOB U JIBUTATEJIC aBTOMOOUIIS.

MarepuanbHoe obecnieueHue: VHIuBHIyalbHBIC 33JaHUs, Ta0JMIA TPOW3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganme:
HaiiTu npousBoanbie QyHKIMH
1.y = (5x3 — 2x)°
2. f(x) = 3sin(2x = 7)
3. f(x) = arcsindx + arccos®x
4. f(x) =logs(7x* — 5x3 + 1)

5.f(x) =In 1+cosx

1-cosx
ITopsinok BbINOJHEHHS PadOTHI:
1.  Onpenenuts Bug pyHkuuu. BBectr mpoMeXyTOUHBIN apryMeHT.
2. OmpenenuTh, KakMMU MpaBuiaamMu auddepeHInpoBaHUs HYXHO BOCHOJIb30BATHCS.
[IpMeHUTH COOTBETCTBYIOIIEE TPABUIIO.
3. Hcmonb3ys TabIuUIly IPOU3BOIHBIX, HANTH IPOM3BOTHBIC (PYHKIIUH.
4.  PackpbITb CKOOKH U MPUBECTHU MOAOOHBIE, €CIIU 3TO YIPOCTUT 3aUCh GYHKIINH.

Xon paborhr:
Haiitu npon3BoaHbie QyHKITHIA:

1 glx) =(1—4x%)1°

DyHKIHS SIBISIETCS CIIOKHOMW CTEIEHHON. BBezeM MpOMEXYyTOUHBIH apryMeHT —u=1—4x2 Jlns
i depeHIMPOBaHUS HYKHO BOCIOIB30BaThCA GopMyInoi (u™)' = nu™ 1 -u'
¥y =10(1—4x%)%- (1 —4x?) =10 (1 — 4x2)%(—8x) = —80x (1 — 4x7)*?

2. flx) = sin%x- cos2x



DYHKIUS MPEACTABISAET COO0H MPOU3BEICHUE ABYX CIOXKHBIX TpUTOHOMETpHUeckux GpyHkiui. [ToaTomy
CHayaja BOCHOJb3yeMcs npaBuiioM aupdepernuupoanus (U -V)' = U'V + UV

1 1 1
f'(x) = (sin 5% cos 2x)" = (sin Ex] "cos2x + sin Ex(casEx}’
o o 1 o
BBeeM pOMEXyTOUYHBIN apryMeHT : JUlsl IepBOil GYHKIHMK U = = X, Ui BTOpOH QyHKunH u = 2x,
[Tpu nudepeHnrpoBaHNH UCHIOIB3YEM CIEAYIOMIHE (OPMYIIBI:
(sinu)' = cosu-u',(cosu)’ = —sinuu’'.

1 1 1
F'(x) = (sin 5% cos 2x)" = (sin Ex} "cos2x + sin Ex(caszx}’
!

1 1 1
=cos5x- (E x) - cos52x + 5in 3% (—sin2x) - (2x)°

1 1 1
=- casix - CO052x — ZSI’HEI -sin2x.

2
3 gex+exd
Y = logiatiom)
OyHKIMS MPEACTABIISAET COOOKM YacTHOE MABYX CIOXKHBIX (yHKIUA. [loaTOMY CHaYaia BOCHOIb3yeMCs
' v'v-uw
npaBuiioM 1udhepeHIMPOBaHMS (;) =0

(23+55%) . log, (3 + 10x) — 2357 . (log,(3 + 10x))’

(log2(3 + 10x))?
BBemeM MPOMEXYTOYHBIA apryMeHT : [uisi TepBoi (yHkiuu i = 3x +5x2, s BTOpOW (GYHKIUU
u=3+10x,

L

[Tpu muddepeHnrpoBaHNH UCIIOIB3YEM CIIEAYIOMIHE (OPMYITHL:
un’

Uy — U .yt r_
(a¥)' = a¥lna-u', (log, u)' = —

_ (28%457)  log, (3 + 10x) — 23¥5%7 - (1ogy(3 + 10x))’

B (log2(3 + 10x))?

23455 1n2 (3% + 5x7)' loga(3 + 10x) — 23¢¥5 . o fﬂx 75 (3 + 10x)'
(log,(3 + 10x))?

o

G +5x? _ 93x+5x? 10
2 In2(3+ 10x) log,(3 + 10x) — 2 T 10000

(log,(3 + 10x))?

3
4. flx) = a:r"csingx + arccosbx

@OyHKUMS NpeACTaBIseT CO00H CyMMy JBYX CIOXKHBIX  OOpaTHBIX TPUTOHOMETPHUYECKHUX (YHKIUH.
[TosToMy cHauana Bocnosib3yeMcs npaBuioM auddepeniupoBanus (U + V) '=U" + V',

¥

3
flix) = (a’rcsingx) + (arccos5x)’
o o 3 o
BBezieM IpOMEsKYTOUHBII apryMeHT : JUlst epBoi GyHKLUMK U = - X, I BTOPOH (pyHKIMA U = 5%,

[Tpu mudpepeHnrpoBaHNH UCHIOIB3YEM ClIEAYIOIINE (OPMYIIBL:
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5.f(x) = arccosv1 — e®

OyHKIUSA SABISETCA CIOXKHOW OOpaTHOM TpUroHOMeTpHyeckod. BBemeM MpOMEKyTOUHBIH apryMeHT
ur

u =+/1— e, Jlna nuddepeHunpoBanus HyKHO BOCIIONBL30BaThest popmynoit  (arccosu)’ = —

Flx) = (arccus\.'l - gzx) =— .ﬁ (1 -y

Yi-u?

[IpomMeXyTOUHBI apryMEHT SBIIACTCS TakKKe CIOXKHOW ¢yHKIMeH. BBemeM © mjis HEro HOBBIU
IIPOMEXYTOUHBIN apryMeHT
u=1—e*

st nudepeHunpoBaHust HY>KHO BOCIIOJIB30BaThCs (hOpMyIon
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(I)opMa NpeacraBjJacHusd pedyjabTara:
Pa6ota JOJI2KHa OBITH npeacTaBjiICHa B IIMCbMCHHOM BHUAC.

Kpurepun oneHku:

Ouenka "oTJau4HO'" CTaBUTCS, €ciii paboTa BBHINOJHEHA B MOJHOM O0BEME C COOIIOJEHHUEM
HEe0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYWUTh NPABHIBHBIC PE3YJIbTAaThl U BBIBOJIBI, B XOJIE
MpOBeICHUS pabOThI ObUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJTU pab0Ta BBHIMOJHEHA HE TIOJTHOCTHIO WIIH 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CENaTh MPABUILHBIX BHIBOJIOB

Tema 1.2 InddepenuuanbHoe HCHHCIEHHE

IIpakTnuyeckoe 3ansitue Ne 3
IIpMeHeHne NPOU3BOAHOM K HCCJIeI0BAHUIO QPYHKIMH.

Ilesb padoThl: HAYYUTHCS UCCIIE0BATh PYHKIIMHU C TOMOIIBIO TPOM3BOIHON M CTPOUTH IpahUKH.

Beinosnus patdory, Bel Oyaere:

YMETh:

— aHaJU3UPOBATH CIOXKHBIC QYHKIIMU U CTPOUTH UX TPAPUKU;

— pemaTh MPUKIIAIHBIE 33/1a4 C UCIIOIB30BAHUEM DJIEMEHTOB U] depeHITMaTbHOTO HUHTETPATBHOTO
HCUMCIICHUN

— aHAJIM3UPOBATH 3374y WJIU POOJIEMY U BBIICNIATh €€ COCTaBHBIC YaCTH,

— OIpPEJENSTh ATAlbl PEIICHUS 3aauH;

— COCTaBJISITH MJIaH JeHCTBUM.



BoinosiHeHHe NMPaKTHYECKO# padoThl criocoOcTBYeT GOPMHUPOBAHUIO:
OK 01 BeiGupats crioco0sl pemenus 3aaad npodhecCHOHaIbHON AeATEIIbHOCTH, TPUMEHUTEIBHO K

Pa3IMYHBIM KOHTEKCTAM.
I1K 5.1 [TnanupoBaTh AEATEIBHOCTD MOIPA3/ICICHUS IO TEXHUYECKOMY 0OCTYKMBAHUIO U PEMOHTY

CUCTCM, Y3JIOB U ,Z[BHFaTCJ'ICfI aBTOMOOMJIA.

MaTepnanbnoe obecmeueHue: I/IHI[I/IBI/II[yaJ'IBHI)Ie 3alaHuA, CIIPABOYHBIC MaTCpHajlbl, KOHCIICKTEI

JIEKIIUN.

3aganmue:
HccnenoBaTh GyHKIHIO 11O 001IEH cXeMe U TIOCTPOUTD €€ rpaduk:

1. f(x) = 5x3 — 3x5.

X

2. flx) = =—.

xi—4

Ilopsinok BbINOJIHEHHS PadOTHI:

1. 3anumuTe GYHKIHIO.
2. Vlcrionb3ys o011yro cxemy, uccienyire QyHKIUO.
3. [1o pe3ynbTaTram Hcciie0BaHUs IOCTPOITE TpaduK PYyHKIUU

Xox pabdoThI:

HccnenoBaTh PyHKIMIO M TOCTPOUTH €€ rpaduk.

x2

TRy
1. Obnacts onpeneneHus GyHKIHN Dly): (o) Ulli4).
0

.‘|_']]= 270 1'=l:|

2. Tpu moacTanoBKe 3Hauenus * =0 momyunm
Taxyto ke TOUKy MOJIYyYUM €ClId MPUpPaBHIEM QYHKIHIO K Hym0. Touka *=0- eqTuHCTBEHHAs! TOUKa

IIEPECEUEHUS C OCSIMU KOOPAMHAT.
3. IlpoBepsieM pyHKIIUIO HA YETHOCTh

P e M

2(-x-1) 2({x+1)

y(==)2y(x), y(=x)=-y(x)
Wtak ¢pyHKIIMA HU YeTHAs, HU HEYETHAs!, HETIEPUOIUIECKAI.
4. I[J'I}I OTBICKAHUA I/IHTepBaJ'IOB MOHOTOHHOCTHU BBIYUCIISICM nepBy}o HpOI/ISBOI[HYIO (I)YHKI_II/II/I

x(x-1)-x" x(x-2)

2(x-1¥  2(x-1)
[IpupaBHuBas €€ K HY/IIO TMOJYY4MM TOYKH TOJO3PHUTEIbHbIE Ha 3KcTpemyM *~ %*=2  Omnwu
{—eo: 0) {0, U {12 { 20 420).

pa3buBaOT 001aCTh ONpPEACTICHHS Ha CIeIYIOIMEe HHTEPBAJIbl MOHOTOHHOCTH
Hccnenyem noseaeHue Mporu3BOIHOM cieBa U clipaBa OT HalIEHHBIX TOUEK pa30HeHUs
-1-1-2) 1 0.5(0.5-2)

2 =0 »'(0,5)= —
-1-1)° 4 2(0.5-1)°

L5<0;

..._rl'_ | .| =

10



363-2)

3
2(15-1)° 2(3-1)" 8

I'padmyecku mHTEPBATBI MOHOTOHHOCTH OYIyT UMETh BU]]
¥

o A N
0 1 2

Hccnenyemas GyHKIMSA BO3PACTAET HA MHTEPBaaX (=e0:0).(2:+) u yosiaer | VE)

Touka * =0 — ToYKa JOKATLHOrO MaKCUMyMa, * = 2 _ jjokanbHOrO MuHMMyMa. Haiinem 3HaueHue
52
Imaz =0, ymin:m: 2
byHKIIUN
5. JIns OTBICKaHUSI MHTEPBAJIOB BBITYKJIOCTH HAWIEM BTOPYIO IPOU3BOIHYIO

3
o |2x-2)x-1F - 2z{x-2)({x-1) 1
¥o=

P 4 Ty 3
2x-1) [z-1)

Takux HMHTEPBAIOB HET, MOCKOJIbKY BTOpas MPOW3BOJHAS HE MPUHAMACT HYJICBBIX 3HAYCHHH B
o0JacTH OTMpeeIICHNS.
6. Touka *~1 — BepTUKaJIbHAsS aCUMNTOTa (DYHKIMH. YPaBHEHHUEC HAKIOHHOW aCHMITOTHI HMEET
BugY = kx+h .
HaxoauMm HyXHbBIC TPaHHUIIBI
£= lim s = lim =
(x-1) -

r—at00 2x (X - —‘"""f:!l l_[
<)

1 X" -xf
b= lm ( —x)= lm ———~ == |im
r—zee 2{x~-1) 2 -t 2{x~-1) s=stm 2 x=1)

KoneuHbli1 BUJ NpsIMON CIEAYIOIINMA
yeleil
2 2
7. Ha ocHOBe MpOBEIEHHOIO aHajiu3a BBINOJHIEM IOCcTpoeHue rpaduka Qynkuuu. s storo
CHauajga CTPOMM BEPTUKAIbHbIE M HAKJIOHHbIE ACHUMIITOTHI, 3aTE€M HAXOJUM 3HadeHHEe (YHKUUU B
HECKOJIbKUX TOYKaX U M0 HUX MIPOBOJUM ITOCTPOCHHE.

y=(x+I1)/2

®opma npeacraBiaeHus pe3yJabTara:
Pabora nomkHa ObITh IPECTaBICHA B TUCBMEHHOM BUJIE.

Kpurepun onenkmn:
11



Ounenka "OTJMYHO'" CTaBHUTCS, €CM padOTa BBIIOJHEHA B IMOJHOM 00BEME C COOIIOIECHUEM

HCO6XO,I[I/IMOI71 I0CIae10BAaTCIBbHOCTHU ,HCP'ICTBHI;'I; B OTBCTC MPaBUIIBHO M AKKYpPAaTHO BBIIIOJIHCHBI BCC
3allMCHU 1 BBIYMCJICHUA.

Ouenka "'xopomo' CTaBUTCS, €CIU BBIITOJTHEHBI TPeOOBaHUS K OLEHKE "OTIUYHO", HO JOIYIICHBI

2-3 Henouera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM

BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3YIbTaThl U BBIBOJBI, B XOJE
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI OITHOKH.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM

BBIITOJIHEHHOM YacTH pa6OTBI HEC IO3BOJIACT CACIATh IIPAaBUJIBHBIX BBIBOJOB

Tema 1.2 InddpepennuaibHoe ncuncjieHue

IIpakTnueckoe 3ansaTne Ne 4
IIpuMeHeHHre NPOU3BOAHOM K PELICHUI0 NIPAKTHYECKUX 32124

Llesan padoThl: HAYINUTHCS IPUMEHSATH MPOU3BOAHYIO (YHKIIUHU TPU PEIICHUH 3a]1a4.
Brinosinus padorty, Bl Oynere:
YMETb:
— aHaJIM3UPOBATH CIOXKHBIE QYHKLIUU U CTPOUTH UX TpaduKH;
— pemate TPUKIAAHBIE 33Ja4d  C  HCIOJIB30BAaHHEM 3JEMEHTOB UG (depeHInaTbHOTO
UHTETrpaJIbHOIO UCUUCICHUN
— AHAJIM3MPOBAThH 337a4y WU NPOOJIEMY U BBIJIEIATh €€ COCTaBHbIE YACTH;
—  ONpEAEIIATH ATAlbl PEUICHMS 3a/1a4H,
—  COCTaBJIATH ILJIAH JACUCTBUM.

BoinosiHeHue npakTHYecKOi padoThI cnocoOcTBYeT (POPMUPOBAHUIO:

u

OK 01 BeiOupats crioco0sl peieHus 3aaay npohecCHOHaIbHON AeATeIbHOCTH, TPUMEHUTEIBHO K

Pa3IMYHbIM KOHTEKCTaM.
I1K 5.1 [TnanupoBaTh IeATENBHOCT MOIPA3/IEIEHUS IO TEXHUYECKOMY OOCITYXKUBAaHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTENIel aBTOMOOMIIS.

MaTepHaﬂbHoe o0ecneyeHnue: I/IHILI/IBI/IHyaJ'IBHBIG 3alaHuA, CIIPABOYHBIC MaTCpHajbl, KOHCIICKTLI

JIEKIINN.

3aganue:

1. Haitnmute HauMmeHblee n HauOonmbllee 3HaueHus ¢yHkiuu f(x) = x* — 8x? — 9 Ha oTpeske

:a)[—1;1];6) [0; 3].

2. Wmeercs mpoBosIOKa ATUHON a METpOB. TpedyeTcst OrpauTh STOH MPOBOJIOKOH MPSIMOYTOIBHBIN
Yy4acTOK 3€MJIM, OJIHa CTOPOHA KOTOPOTO NMPUMBIKAET K CTEHE 3aBOJCKOIO 3/IaHUs, TaK, YTOObI

IJIOLIA/1b OTOPOKEHHOI0 yyacTKa Obuia HauOoJbIIeH.

3. CTouMoCTh OKCILTyaTalluh aBTOTpaHCHIOpTa, HUAYUWICTO CO CKOPOCTBIO V KM/‘-I, COCTaBJIACT

C =(90+0.4v") py6/u.

nyTH ObuTa HaMMeHbIeH, ecnu f(v) = Cet

v
m=5 - } 1
4. Tlepeesxas ¢ nonst B Opuraay, Ipu CKOPOCTH V KM /4, TPAKTOpP pacXxoayeT 0y JIUTPOB

COJIIpKM B yac. HaliTh MUHMMaIIBHBIN 3amac COISPKHU, NO3BOISAOMUN TpoexaTh 20 Km.
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Ilopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpuTHYEeCKUE TOUKH (DYHKIIHU.

2. IlpoBepsiem, Kakue W3 HaWJEHHBIX KPUTUYECKUX TOUEK JIEKAT BHYTPHU 3aJaHHOTO OTPE3Ka.

3. Haxogum 3HadyeHuss QyHKIMM Ha KOHLIAX OTpe3ka MU B Te€X KPUTHUECKUX TOYKaX, KOTOpHIE
[I0Ma/lal0T B ATOT OTPE3OK.

4. V3 Bcex MONY4YEHHBIX 3HaYeHWH (PyHKUIMU BbIOMpaeM HauMeEHbIIee U HanOoJbIIee .

Xox padoThI:
1. Haiinure HauMeHblee | HauOosblnee 3HaueHHs (YHKIMU f(x) = —2x3 —3x%+4 Ha NPOMEKYTKE
:a)[—-2;-0,5];6) [1; 3].
Pemenune. Haxonum kpuTndeckue TOYKU QYHKITUH.
/(%) = (=2x3 = 3x2 + 4)l=—x? — 6x = —6x(x + 1);

f/(x) = 0; —6x(x + 1)=0; x = 0 u x = —1. IOTYYHIIU ABE KPUTUHYECKHE TOUKH: X = 0 u x = —1.

a ) B npomexyTke [—2; —0,5] JISXUT OHA U3 KPUTUYECKUX TOUYEK:X= -1.

Tax kak f(—2) =8,f(—1) =3.f(—0,5) = 3,5,T0 HauMmeHbluee 3HayeHue GyHkuusa f(x) = —2x3 —
3x? + 4 jmocTuraer B TOYKe x = —1 W paBHO 3, a HaubobIlee - B TOYKe x = —2 U paBHO 8.. Kpatko 310
MOJKHO 3aIIMCaTh TaK: Min[_z,_os) f(x) = f(—1) = 3. max[_,,_gs) f(x)=f(-2) = 8.

6) Otpesky [1; 3] He mpUHAANEHKUT HU OJTHA U3 KPUTHUECKUX TOYEK, I03TOMY HaWIEM 3HAUCHUS
(GyHKIMY Ha KOHIAX orpeska: f(1) =—-2-13-3-124+4=-1.[1;3];f(3) =—-2-33-3:32+4=-77..
Kparko 510 MOKHO 3anmcarh Tak: ming 1,31 f(x) = f(3) = —7;.max[y,3; f(x)=f(1) = —1.

2. Uwucno 86 mpenctaBieHO B BHJIE CYMMBI IBYX ClaraéMbIX Tak, UYTO WX MPOM3BEICHHE
MakcuMalibHO. Halinure 3Tu crmaraeMele.

Pemenue. [1ycTh 3a1anHOE YKCIIO MPEACTABICHO B BUAE CYMMBI JBYX

ciaraeMbiX x W y,T.6.86=x + y. Belpazum BTOpoe ciaraemoe uepes x:

y=486-x.3anuiemM Npou3BEACHUE ITHX uucen B Buae pyHKuuu ot x:f(x) = x - (86 — x) Haitném
3HAUEHUE X, MPU KOTOPOM (PYHKITHS

f(x) = x-(86 —x) mocruraer makcumyma.. Haiiném npoussonnyrof/(x) u mpupaBHseM eé
aymo. f/(x) =(x- (86 —x))/ = (86x — x?)/=86 — 2x = 2(43 — x),

2(43 —x) =0,x = 43.

Onpenenum BTOpoe craraemoe: y = 86 — x = 86 — 43 = 43.

OtBetr: x =43;y = 43.

50~v

v
m=3 ’
3. Ilepeesxas ¢ mosst B Opuraay, Ipu CKOPOCTH V KM /4, TPAKTOP PacxoIyeT ' JIUTPOB
coJisipku B yac. HailTu MUHUMAaIbHBIN 3a11ac COJSIPKH, MO3BOISIFOIINN ITpoexaTh 20 KM.
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Pewenue:
1) t=% =>t = ?rnev(t)e(O:SO)

3a Bpems t nonyunm f{v)=m-t

v 100 v 100
f(v)y=— 5
so—v V50v—v2

F(v)=((100-(V50p — p2)y'y="22r=50) 1

V50v—vZ_ V500-v2

f'(v)=0 => 50(2v-50)=0 v=25
] 25 mim" g
100 V25

v=25km/u ; f (25— = 41.

25 50 25

Omeem: 4 1.
®opma nmpeacTaBJIeHHs pe3ybTaTa;
Pabota 1omkHa OBITh pe/CTaBIeHa B TUCbMEHHOM BH/IE.

Kputepun onenkmn:
Ouenka "OoTJMYHO'" CTaBUTCSA, €cii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM

HeO6XO,Z[I/IMOI>'I MMOoCJICA0BATCIbHOCTHU HCﬁCTBHﬁ; B OTBCTC IPAaBUIIBHO U AKKYPATHO BBIIIOJIHCHBI BCC
3allMCU U BBIYMCJICHUA.

Ouenka "xopouo' cTaBUTCS, €CITU BBITIOTHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOMYIIECHbI
2-3 "HegouerTa.

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3YJIbTAaThl U BBIBOJBI, B XOJIE
MpOBeIEHUS] pabOTHI ObLTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CIENATh PABUILHBIX BHIBOJIOB

Tema 1.3 UHTerpanbHoe ucyucjieHue

IIpakTnueckoe 3ansaTue Ne 5
MeToabl BbluMcIeHHS Heolpe/ieJleHHbIX MHTerpajioB. MeTo/ 3aMeHbl.

eab padoThi:
HayuuThbcst HaX0IUTh HEONPEIETEHHbIE HHTETPaIbl METO0OM 3aMEHBI IEPEMEHHOM.

14



Bbinosinus padory, Bel Oyaere:
ymemy:
— aHAJIMU3UPOBATH CIOKHBbIE QYHKIIUU UCTPOUTH UX Irpaduky;
— pelaTh NPUKIAIHbIE 337a4d C UCIIOIb30BAHUEM 3JIEMEHTOB AU(depeHInaIbHOro U

HHTCIpajIbHOI'O I/IC‘{I/ICJIGHI/II\/‘I;

—  aHaATM3MPOBATH 33/1a9y WJIM MPOOJIEMY M BBIJICTSATh €€ COCTABHBIC YaCTH;
—  ONpEAEIATH ATAIlbl PELICHUs 3a/1a4K;
—  COCTAaBJIATH IUIAH JIEHCTBUM.

BoinosiHeHHe NpPaKTHYECKO# padoThl criocoOcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0bl pemenus 3aaad npohecCHOHaIbHON JAeATEIIbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

I1K 5.1 [TnanupoBaTh AEATEIBHOCTD MOIPA3IEICHUS IO TEXHUIECKOMY 0OCTYKMBAHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTesIel aBTOMOOMIIS.

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

3ananmne:
Haiinnre HeonpeneneHHble HHTETPAIbL:

1) [(8x* —62% + 2x — 3)dx
2) J-3.1-"+:.1--:-3.1-+r- dx
x=

3) _,INEI:IS{:'J.UI —5)dx

4) I 34 iy
5) "r!5+.l.5.1'3
0 I e

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1. 3amucarp 3agaHMe M ONpEAEIMTb, KaKUM W3 METOJOB HMHTEIPUPOBaHMS  HEOOXOIUMO
BOCIIOJIb30BAaThC.

2. Ecium wuHTErpam MOXXHO HaWTH METOAOM HENOCPEJCTBEHHOTO HHTEIPUPOBAHMSA, TO, HCIOIb3YS
CBOMCTBA MHTErpajioB, IPUBEINUTE UHTETPaJ K TaOIUUHBIM Gopmynam. [Ipounterpupyiire.

3. Eciu uHTerpan MoXHO HalTH METOIOM IOCTAHOBKH, TO BBEJIUTE HOBYIO MEPEMEHHYIO, HAlIUTE ee
muddepennnan. [locne BBeneHUs HOBOWM NMEPEeMEHHOM 3aJaHHBIA MHTETpajl IPUBOJUTCS K HOBOMY
UHTETpaldy, KOTOpbI sBisercs TabmuuHbiM. Haiiagure — momydeHHbId uHTerpan. B ciyuae
HEONPENEIIEHHOIO NHTErpajla BEPHUTECH K CTApOil MEPEMEHHOM.

Xox paboThl.
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Haiitu unterpansi:

6x*—5x%%+3x+4
J—/———dx
X

YtoObl HAWTH HTOT HUHTErpajl, HYXHO CHadajla IIPHUBECTU IOABIHTCIPAIBHOC BBIPAXCHHUE K

1)

TabaMuHOMY BHUY. J{JIs1 3TOTO IPUMEHSIEM MOWIEHHOE JeICHHE:

J‘ﬁﬁ—s,r -I—3.r+=1-

ﬁ_r4 x4
= -+ — |dx
-rﬂ L xﬁ
j(ﬁx9—5+ +=}x-9)n’
J‘x:n’x— Ej

n’x 6x° 4x~! . 4
— ride = —Sx +3lnjx| +—+C=2% —59x 4+ 3In|x| ——-+C
x 3 -1 x

+3
15x2dx
2) f(l—x3)4
DTOT MHTErPAJI MOKHO HAMTH C TIOMOIIIBIO METO/Ia ITOJCTAHOBKH. BBEIEM HOBYIO IIEpEMEHHYIO.
1-x=t¢
J‘ 15:2dx |3 - =t J‘ 15dt SJ‘ P U T 5 .
T LT —3xtdx=dt |5 | oz T~ t7dt = — +tC=—=+C= — +
I:'J.—J.".'J dt —3t4 -3 3t 3{]_ —.1"1]
Pdr=——
3
3) J(x® — 4x) Inx - dx

DTOT MHTETpajl MOXHO HAWTH C TIOMOIIBI0O METOJa MHTETPUPOBAHMS IO YaCTSIM, OH OTHOCHUTCS KO
BTOPOMY BUJY, IOATOMY U = Inx, dV = (x? — 4x)dx.

1 . "
dlU = —dx, V:J‘{xg—:}x)n’x:—_zx-
X 4

Hcnonb3ys popMyiay UHTETPUPOBAHUS 110 YaCTSAM, I1OJIy4aeM

- x* . x* 11
(¥ —4x)inx - dr=Inx| —= 2+ | - — — 2y |—dx =
4 4 x
x* x? xt x?
——2xT) = —_ 2 = — 2yt o= z
{M(i- _.r) f(q_ _.r)n’x {M(‘l- _.r) _Lﬁ-l—.:c +C

dopma npeacTaBJieHus pe3yabTaTa:
Pabota nomkna OBITH TIpe/ICTaBlICHA B MUCHbMEHHOM BHUJIE.

Kpurepum ouenku:
Ouenka "OTJMYHO'" CTaBHUTCA, €CliM padoOTa BBIOJTHEHA B IMOJHOM 00BEME C COOIMIOIEeHUEM
HEOOXOMMOM TOCIe0BAaTEILHOCTH NIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' CTaBUTCS, €CIIU BBHITIOJTHEHBI TPeOOBaHUS K OIEHKE "OTIUYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJeTBOPHUTEIBLHO" CcTaBUTCA, eciid padoTa BBIIOJHEHA HE MHOJHOCTHIO, HO 00BEM

2 b

BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT MMOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI OITUOKH.

Ouenka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIIOJIIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CIENIaTh PABUIILHBIX BBHIBOJIOB

Tema 1.3 UHTerpajibHoe HCHUCIEHHE
IIpakTuyeckoe 3ansaTue Ne 6

Borunciaenne ONpeacJTCHHbIX MHTEIrpajioB

He.ﬂb paﬁoTbI: Hay‘II/ITBCH HaxXoJUuThb ONPCACICHHBIC MHTErpajibl, UCIIOJIb3Yys PA3JIMYHBIC MCTObI
HHTCIPUPOBAHUA.

Brinosinus padorty, Bl Oynere:
ymemy:
— aHaJIM3UPOBATh CIIOKHBIE PYHKLUHU UCTPOUTH UX I'padyKy;
— peliaTh NpUKJIaJHbIE 33/1a4M C UCIIOJIb30BAaHUEM IEMEHTOB U (HEepeHIHATBHOTO U
MHTETPaJIbHOI0 UCUUCICHUI;

— aHaNM3UPOBATH 33/1a4y WJIM MPOOJIEMY U BBIJIETISITh €€ COCTABHBIC YaCTH;
—  OMPENEeJATh dTAIbl PEIICHUS 3a0a4H;
—  COCTAaBJIATH IUIAH AE€HCTBUI.

BobinoJsiHeHHe MpaKkTHYeCKO0il padoThl c1ocoO6CcTBYeT (POPMHPOBAHMIO:

OK 01 BeiOupats crioco0bl pemeHus 3aad npo(eccuoHanbHOM AeITeNbHOCTH, TPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM.

I1K 5.1 [TnanupoBaTh 1eATENBHOCTD MOJPA3/IEIEHUS IO TEXHUYECKOMY 00CTYKMBAHUIO U PEMOHTY
CHCTEM, y3JIOB U JIBUTaTeIed aBTOMOOUIISL.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHMs, CIIPABOYHbIE MaTepUaIIbl, KOHCIEKTHI JICKIUH.

3aganme:
Brrunciure onpenieneHHbIe HHTETPAIIBIL:
1. fj:{:4x3 4 32t 4 2x 4+ 1)dx

2. _]T(\E + %:] dax

R
2

3. i —

- l-x

2

4

-
y (X4+3]

ITopsinok BbINOJHEHHS PadOTHI:

17



HE00X0UMO

METOJOB HMHTEIPUPOBAHUS

3amicars 3agaHue U KakuM W3

BOCIIOJIB30BaThCA.
Ecimu HUHTCrpajl MOXHO HAWUTH MCTOAOM HCIOCPECACTBCHHOI'0O HHTCIPHUPOBAHUA, TO, HCIIOJIbL3YS

CBOMCTBAa HWHTErpajioB, MPHUBECTH HHTErpas K TaOnmudabiM (opmynam. [IpouHTErpUpoBaTh.
BrerurcnuTh 3Ha4eHHE OTNpeIelIEHHOr0 HHTerpaia o ¢popmyine Herotona-Jleiibnua.

ONPENCIINTD,

3. Ecnu uHTErpan MOKHO HalTH METOJIOM I0JICTAaHOBKH, TO BBECTH HOBYIO IIEPEMEHHYIO, HAlTH €€
muddepennnan. [locie BBeneHUS HOBOM MEpeMEHHOW 3aJaHHBIM MHTErpall MPUBOAUTCS K HOBOMY
HHTErpaiy, KOTOPbIN siBisieTcs Ta0auuHbIM. Eciiu nHTerpan onpeaeneHHblid, TO HEOOXOIMMO BBIUHCIHUTD

HOBBIE IIpeJIeNbl MHTerpupoBaHusl. HaliTu momy4deHHbI HHTErpall.

Xox padoThI:

1) f_gl(4 x3 —3x2% + 2x + 5)dx

_]-_'11{:‘1-.7:3 —3x +2x +5)dx = %fjledx— 3 fjlxzdx+ 2 f:l.rd.r+ Sfjl dx=x"—x*+x* + 5.r|3_1 =

2) 33 +30 +5.3-(1+1+1-5)=81-27+9+ 15 +2 =80

J-i-' 4 hdx

Y 4+25x°

TOoT HHTCTpaJI MOXHO HalTH C MMOMOIIIBbI0 METOJa MOJACTaHOBKHU. BBegem HOBYIO IICPEMCHHYIO.

3)

r 5
—x=t¢
5
—dx = dt
J-:-i- Sdx _:J-:-i dx __5J~34 dr 2 * _
T oayase2 470 1 B0 40 1+{2_1.‘}£ dx =-dt
: 2 5
Xy =1 t.n' =0
LXg — 0.4 tE = 1]
_ B zgpldr 1 11 1 — 1 E_-E
=3 5'r':‘ l”:_:nrctgﬂn—:(nrctgl arctgl) =213

— sinxdx
JI" 3

Rl A 4

OTOT HUHTCrpaJl MOXKHO HAWTH C IOMOILIBIO METOJIa MOACTaHOBKHU. BBegem HOBYIO IICPEMCHHYIO.

r cosx =t 7
T deosx = dt -
sinxdx —sinwdx = dt —dt . 11
— = sinvdx = —dt = _ __—|I=— "|I:— ——=2-05=15
. cos®x xg =0ty =cos0 =1 J t -2 2t 2-025 2
T T 1
-xE_S tE—cusg—z_

dopma npeacTaBJieHus pe3yabTaTa:
Pabota nomkna OBITH TIpe/ICTaBIICHA B MTUCHbMEHHOM BHUJIE.

Kpurtepun onenkmn:
Ouenka "oTJH4YHO'" CTaBUTCS, eciid paboTa BBHINOJHEHA B TOJHOM 00BEME C COOIIOJEHHUEM

HCO6XO,Z[I/IMOI7I IOCICIJ0BATCIBHOCTHU HCﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU 1 BBIYMCIICHU.
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Ouenka "xopomo' CTaBUTCS, €CIU BINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JOMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3YJAbTaThl U BBIBOJBI, B XOJI€
MpOBEICHUS pabOTHI OBUIN JOMYIIEHBI OITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBLHO' CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH pabOThI HE TO3BOJISIET C/IENIaTh MPABUIIbHBIX BHIBOJIOB

Tema 1.2 UHTerpasibHOE MCUUCIEHUE

IIpakTnyeckoe 3ansaTue Ne /

Borunciienne miomaaei miockux (puryp ¢ noMoumbio onpeaeJJeHHOro HHTerpaJa.
Heab padoThl: HAYYUTHCS MPUMEHSATH UHTETPUPOBAHUE JIJIS PEIICHUS 3a/1a4 TEOMETPHH.

Brinosinus padorty, Bl Oynere:
ymemb:
— aHaJIM3UPOBATh CIIOKHBIE PYHKLUHU UCTPOUTH UX I'padyKy;
— BBIYHCIATH 3HAYCHHUA TCOMECTPUICCKUX BEJINYHH,
— peuaThb MPUKIAAHBIC 3a1a41 C UCIIOJIb30BAHHUEM 3JICMCHTOB I[I/I(i)(bepeHHI/IaJII)HOI‘O u
MHTETrpaJIbHOIO UCUUCIICHU;
— AHAJIM3UPOBAThH 337a4y WU NPoOJIEMY U BBIJIEIATh €€ COCTaBHbIE YACTH;
—  ONpPEEIIATH ATAlbl PEUICHUS 3a/1a4U;
—  COCTaBJIATH ILJIAH JACUCTBUM.

BrinosineHue npakTH4eckoil padoTsl cnocoocTBYeT (POPMUPOBAHUIO:

OK 01 BriGupats crioco0bl perieHus 3aaad npodeccnoHanbHOM NesTEeNbHOCTH, TPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTaM.

[IK 5.1 IInanupoBath IeATENbHOCTh MOAPA3ACNeHNUs 10 TEXHUIECKOMY 00CTYKUBAHUIO U PEMOHTY
CHCTEM, y3JIOB U JIBUTaTeJIe aBTOMOOMIISL.

MarepuajibHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MaTepUaIIbl, KOHCIEKTHI JICKIUH.

3ananmue:

1. ®opma 3aroToBKM HMeeT BMJ (UIYpbl, OTpaHUYEHHOM NMHMAMHU. HaliTu muiomanb JaHHOM
3arOTOBKH
aly=x"+1, y=0x=1x=4;
yy=Inx.y=0 x=1,x =g,
)y = xhix =4.
2. Beruucnuts 00beM Jeranu
y=x%, y=1 eoxpyeocuQY

ITopsinok BbINOJHEHHS PadOTHI:
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1. H3zoOpasute purypy Ha KOOPIMHATHOU INIOCKOCTH;
2. Ompenenure, ABIsAETCSA JU (GUTYypa KPUBOJIUHEHHOM Tparemnuei.
3. Brruucnure miuomans GUrypsl.

Xon padoThl:
1. Haiitu momaap 3aroTOBKY JieTand, (hopma KOTOpoil orpaHndeHa rpapukaMu QyHKIHA y = x° — 3x 4 2

Hy=x—1.

Haiinem npenensl HHTErpUPOBAHUS - TOUKH NepeceueHust rpaduKoB GYHKIUH, U1 3TOTO
IPUPABHSAEM PABbIE YACTH HCXOAHBIX (YHKIMI 1 PEIIMM MOJYyYHUBLIEECS YPaBHEHHE x- — 3x + 2 =x— 1,
KopusiMu 3TOTO ypaBHEHUS SIBIISIOTCS YMCia x = 1 ¥ x = 3, CJIeI0BaTEIbHO, OHU U SIBJIAIOTCS IIpeaeaMu

MHTETPUPOBAHUS.

TTEYTTTT]

x2 x3 2

3HauuT, oAk GUrypsl paBHa: S = ff(x —1)dx — ff(xz —3x+2)dx = S =X (? -+
20)=4,5—-3—0,541—273—3-4.546—13+1,5-2=113 (k5. e1.)

4 1
[Momyumy, uro mnomans Gurypsl papaa 17 (kB. e1.)

2. ®dopma 3aroTOBKH HMMEET BHUJI (HUTYpbl, OTPAaHHYCHHOW JHUHHSAMH .~
Haiitu miomans JaHHOM 3aTOTOBKH

[Toctpoum urypy Ha KOOPAMHATHOMN MIIOCKOCTH.
=sinx,y=0x=0, x=m
]
y 5= [ feax = FGIE = F®) - F(@)
Qopmyna: e

v
durypa, orpaHU4YeHHas TUHUSIMH -

a=0b=nmf(x) =sinx

B nHamem caydae HWrak, Hamo HaWTH

OHpeI[eHeHHLIﬁ HUHTCrpal

V=5inx
Ss= f;sinx dx = (—cosx)|f = —cosm — (_COSD):-(-1)+1:1+1=2.

o

Hckomas miiomanps HailieHa, ¥ OTBET MOJTYyYEH.
0 y=0 7 = * Ortser: 2

3. Bpramciute 00BeM neTanM, KOTOpas WACHTHYHA Tely, MOJYyYEeHHOMY BpaimleHHeM (Qurypsl,

— - =1
OTPaHUYECHHOMN JTMHUAMU y=2x-x ) Y BOKpYT OCH X
Pemenune: Kak 1 B 3a71aue Ha HAXO0XKICHUE TUIOMIAHU, PpellIecHHe HAUYMHAETCS € YepTeka MJI0CKOoM
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¢urypsbl. To ectb, Ha IIIOCKOCTH AOY Heobxommmo HOCTPOUTH (UTYpPY, OTPAHUUYECHHYIO JHHUSMHU

A

Hckomas miockas HUrypa 3aliTpuxoBaHa CMHHUM LBCTOM, MMCHHO OHAa W BpallaCTCsA BOKPYI' OCU

DX B pPE3YIbTAaTC BpalllCHUA IOJIYYa€TCA TaKas HEMHOI'O HﬁHeBI/I,HHaH JICTaromas Tapejka, KoTopas

CUMMETpPpHUYHA OTHOCUTEIIBHO OCH 24 .

Oﬁ'beM TeJla BpallleHUA MOKHO BBIYUCJ/IUNTD 1O (bopMy.lIe:
a
2
v =n| 7 (x)dx
2
Berancnum 00BeM Tena BpaIllCHUS, UCTIOJNB3YS TaHHYIO dbopmyiy:

a 2 2
= ;rrjfﬂ(x)dx: :-TI(EX- ) dx = ;?TI (4x* - 4% + xMdx =
a 1] i}

3 5
3 ] 3 5 15

3 16

s 2”335 8%

OTtBer:

dopma npeacTaBJieHus pe3yabTarTa:
Pabota nomkna ObITh TIpe/ICTaBlICHA B MUCHbMEHHOM BHUJIE.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €clii paboTa BBINOJIHEHA B IMOJHOM 00BEME C COOIMI0aEeHUEM
HEOOXOMMOM TOCIIeI0BATETLHOCTH NIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ""xopomo' CTaBUTCS, €CJIU BHIIIOJHEHBI TPEOOBaHUSA K OLIEHKE "OTJINYHO", HO JOMYIIEHBI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJNYYWUTh NMPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJI€
MpoBeACHUS PaOOTHI OBUTH TOMYIIEHBI OTHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBHO'" CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOM YacTH paOOThI HE TTO3BOJISET CAENATh MPABHIIbHBIX BHIBOJIOB

Tema 1.2 UHTErpasibHOE HCYHCICHHE

IIpakTuuyeckoe 3ansitue Ne 8
dusnyeckHe NPUI0KEHH ONpeieIeHHOT0 MHTerpaJa
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Heas pabdoThl: HAaydUTbCA peliaTh (U3MUECKHe W TEXHUYECKHE 3a/laud C IPUMEHEHHEM
MHTErPAJIbHOrO UCYUCIICHUS.

Bbinosinus padory, Bel Oynere:
ymemy:
— aHAJIU3UPOBATH CIOKHBbIE QYHKIIUU UCTPOUTH UX Irpauky;
— pelaTh NPUKIAIHbIC 337a4d C UCIIOIb30BAaHUEM 3JIEMEHTOB AU PepeHInanbHOro U

HHTCIrpajIbHOT'O I/IC‘IPICJIGHI/Ifl;

—  aHaAIM3MPOBATH 33/1a9y WJIM MPOOJIEMY H BBIJICTSATh €€ COCTABHBIC YaCTH;
—  ONpEAEIATH ATAIlbl PELICHUS 3a/1a4K;
—  COCTAaBJIATH IUIAH IEUCTBUM.

BoinosiHeHHe NpPaKTHYECKO# padoThl cliocoOcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0bl pemenus 3aaad npo(hecCHOHANbHON AeITeNbHOCTH, IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM.

[IK 5.1 IlnanupoBath 1eATENbHOCTD MOAPA3/CIICHUS 110 TEXHUYECKOMY 00CIYKUBAHUIO U PEMOHTY
CHCTEM, Y3JI0B M JIBUTaTesIel aBTOMOOHIIS.

MaTtepuajbHOe o0ecnieyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHI/II;'I.

3aganue:

1. Haiinure nmyTh, COBEpUIEHHBIM TPAKTOPOM OT Hadaja ABWKEHUS 1O €€ OCTAHOBKH, 3HAs

CKOPOCTb €€ MPSIMOJIMHEIHOr0 IBUKEHUS v = 18t — 6%,

2. Haiigure myTh, HpOJAETAaHHBIA aBTOMOOMJIEM 3a YETBEPTYIO CEKYHIy, 3Has CKOpPOCTb €€
MPSAMOJIMHEHHOTO JIBM)KEHUSA T = 3t2— 2t — 3.

3. Cuna ympyroctu mnpyxuHbl, pactanyroii Ha 0,05 M, paBHa 3H. Kakyio paboty Hano
MIPOU3BECTH, YTOOBI pacTAHYTh NpYyKUHY Ha 3T 0,05M?

4. Kakyrwo paboTy HaJO 3aTpaTuTbh, YTOOBI pacTaHyTh npyxkuny Ha 0,05M, ecnu cwma 100H
pactsrusaer npyxuny Ha 0,01m.

5. OnpenenuTs cUly JaBJIEHUS BOJbI Ha CTEHKY LUII03a, JUIMHA KoToporo 20 M, a BeIcOTa 5 M
(cumTas 1UTI03 JOBEPXY 3aIOJHEHHBIM BOJOM).

ITopsinok BbINOJHEHHS PadOTHI:
1. IlpounTath 3aa4y U OMpPENEIUTH CIIOCO0O €€ pelIeHusl.

2. [IpumennTh POPMYITYy HHTETPAIBLHOTO UCUMCICHUS ISl PEIICHUS 3aJauH.
3. 3amucaTth OTBET.

Xon paborsr:

[Ipumep 1. Haiitu myTh, MpoieHHBIN TEIOM 3a 4 CEKyH/bl OT Haydaja JIBHUKEHUs, €CIU CKOPOCTh
tema v(t) = 10t + 2 (m/c).

Pemenue: Ecnu v(t)=10t+2 (Mm/c), TO myTh, NMPOWHJIEHHBIH TEJIOM OT Haudaja ABikeHus (t=0) mo
KOHIIA 4-11 CEKyH/Ibl, PABEH
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<
S= [(10042)dt m SO+ 2]y =80 +888 ().
0

OtBert. S = 88(Mm).

[Tpumep 2. Kakyro paboTy HY)XHO 3aTpaTUTh, YTOOBI pacTSHYTh npyxuHy Ha 0,05 M, ecnu crta 100
H pactsarusaer npyxuny Ha 0,01 m?

Pemenue: Ilo 3akony ['yka ympyras cuiia, pacTsruBaroilas MpYyKUHY, IPOMOPIIMOHAIBHA 3TOMY
pacTsbkeHuo X, T. €. F = kx, rine k — xoaddunmuent nponoprronanbHocTH. COrlacHO yCIOBHIO 331a4yH,
cuna F = 100 H pactaruBaet npyxuny Ha x = 0,01 M; cienoBarensno, 100 = k*0,01, orkyna k = 10000;
cienosarenbpHo,F = 10000x.

Hckomas pabota Ha ocHOBaHUH (OPMYJIbI paBHA

0.06
A= [ 10000z ds = 500020 = 12,5 (IIx).
o

[Ipumep 3. B Boay omymieHa mnpsiMOyrosibHas IUIACTMHKA, pPAcHoOJIOKEHHAas BepTUKaiabHO. Ee
TOpPU30HTaNIbHASL CTOPOHA paBHa 1 M, BepTuKaibHas 2 M. BepxHsis cTopoHa HaxoauTcs Ha riayouHe 0,5 M.
Omnpenenuts CUITY IaBIE€HUS BOJABI HA IJIACTHHKY.

Pemienue:

3necey=1,a=0,5,b=2+0,5=2,5(m), ¥ = 1000 Kr/™ CnegoBarenbHO,

2,57 — 0,57
= 9810 ———— = 29430 (H).

2 105

] -] r: 2}5
P =9810 f;;: dx = 9810 fx dx = 9810 —

a a B
dopma npeacTaBJieHus pe3yabTaTa:
Pabota nomkna ObITh Ipe/ICTaBIICHA B MUCHbMEHHOM BHUJIE.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €clii paboTa BBHINOJIHEHA B MOJHOM 00BEME C COOMIOIEeHHEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBUI; B OTBETE MPABWIBHO W aKKypaTHO BBHITIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBl TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOIMYIIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTHW TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBWIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOE
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI ONTHOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB

Tema 2.1 Anreopandeckasi popMa KOMILIEKCHOT0 YHCJIA

IMpakTnyeckoe 3ansaTue Ne 9
JelicTBUS HAJl KOMILUIEKCHBIMH YUCJIAaMHU B ajireopandeckoii popme
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Heuan: HayunuThcs BBIOTHATH EHCTBHS HAJl KOMIUIEKCHBIMU YMCIIaAMH, 3aITUCAHHBIMU B allreOpandecKou
dhopwme.

Beinosinus padory, Bel Oyaere:
ymems.
—  BBINOJIHATH ACHCTBUS HaJ KOMIUICKCHBEIMHM YHCJIAMHU;
—  aHaAJIM3MPOBATH 33/1a9y WJIA MPOOJIEMY H BBIJICTSATh €€ COCTABHBIC YaCTH;
—  ONpEAEIATH ATAIlbl PELICHUS 3a/1a4K;
—  COCTAaBJIATH IJIaH ACHCTBUH.

BoinosiHeHHe NpaKTHYeCKO# padoThl cliocoOcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6bupats criocoOsl penieHus 3aa4d npoQecCuoHaIbHON e TeNbHOCTH, TPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTAM.

[IK 5.1 [1nanupoBaTh 1€ATENbHOCTD MOAPA3AETICHUS 10 TEXHUYECKOMY 00CIIY’)KUBaHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTesIel aBTOMOOHIIS.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3ananue:
1. Jlausr komiutekcHble uncna: z1= (7;1), 2,=(-1,5;1,5), z3=(4;-3).
3anucaTh 3TH 4Kciia B ajdredpandeckoit popme.
2. Bpraucnurs:
1) Zl + Zz;
2) zy—z3;
Z1,
3) o
4) zy-z3;

5.
5) 215
1+43i 4-5i .8

3. Bbruuciaurs: —t+— -1
-3 1+31

ITopsinok BbINOJIHEHNs padoOThI:
1. 3anumuTe KOMILIEKCHBIE YUCIIa B aredpanueckoit popme z = a + bi

2. BeimonHuTE AEHCTBUS HAJ KOMIUIEKCHBIMH YHCIaMHU B alnreOpandeckoil gopme, MCHONb3Ys
bopMmybL:

7+ 73 = (ay +ap) + (b + by)i;
Iy — Iy = {:ﬂl - ﬂ:} + {IJJ_ - .[Jg};,

z1-2; = (ay @y — byby) + (ayhy + e by )i

Xox pa0doThI:
1. [ansl komiuiekcHble uncia: z1= (7;1), z,=(-1,5;1,5), zs=(4;-3).
3anucarh 3TH 4YKclia B anredpandeckon popme.
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Pemenne: T.k. anrebpamueckas popmMa KOMIUIEKCHOTO YUCIIa UMEET BH: z = a + bi, TO YHCIIA B
anreOpandeckoit popme OyAyT 3amucaHbl B BUJE:

5y =748z, =154+ 154 23 =436

2. Breuaucnuts:
2+ 27;=(7-15) + (1 +15)i =55 + 2.5i;
—z3=(-15-4) £+ (15 +3)i= 55 + 45i;
Iy T+1 — [(T+0(44+30 — :E+4!+:l!,+3!- — 2842513 — 25+_25! =141
Iy 4-31 [4=30044+30 16—-91" 16+9 25
zp 3 = (1,54 1,50(4 — 3i) = —6 + 451 + 6i — 4.5 = —6+ 10,5i + 45 = —1,5 + 10,5i;
Z=F+°=(F+DF+) =049+ 141 + #)*(7+1) = (48 + 14)(7 + 1) = (2304 + 1344 +
19644 )(7 + i) = (2304 + 13441 — 196) (7 + i) = (2108 + 1344i)(7 + i) = 13412 + 11516i
1431 4-5i B

3. Bremuumemurth: — +——i
3 1431
Pemnrenue:
1431 4-51 _ :-E - 21— 27;"
i-3 143 !
1) L4310 _ (1430)(=i=3) _ -!-313!3-3! _ o _ _
-3 (i--i-3 —1°49 10
2) 4-51 — (4-51311-31) — 4—12!—5!-}-15!3 — -11-171 - —11—17i
1431 (1431371-313 1-9" 10
3) F=(F)r=(-1%=1
4) —-i-11-17i-1=-21-27i

(I)opMa NpeacraBjJacHusd pedyjabTara:
Pa6ota JOJI2KHa OBITH npeacTaBjiCHa B IIMCbMCHHOM BHUAC.

Kputepun onenkmn:
Ouenka "OoTJMYHO'" CTaBUTCS, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM

H606XO,Z[I/IMOI>'I MMoCJICA0BAaTCIbHOCTHU HCﬁCTBHﬁ; B OTBCTC IPAaBUIIBHO W AKKYPATHO BBIIIOJIHCHBI BCC
3allMCU U BBIYMCJIICHU .

Ouenka "xopouo' cTaBUTCS, €CITU BBITOTHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOMYIIEHbI
2-3 "HemouerTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €Clid padOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh TPaBUIbHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeICHUS pabOThI ObUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CENaTh MPABUILHBIX BHIBOJIOB

Tema 2.2 Tpuronomerpudeckasi popMa KOMIJIEKCHOI0 YHCJIA

IpakTnyeckoe 3ansaTue Ne 10

JeiicTBUSA HAJl KOMILIEKCHBIMH YMCJIAMH B TPUTOHOMeTpH4YecKkoil popme

Heas: Hayuutbcs BBINOMHATH JACUCTBUS HAJ KOMIUIGKCHBIMM — YWCJIaMH, 3allUCAHHBIMU B
TPUTOHOMETpUUYECKOH (hopme.

Boinoainus padorty, Bel Oynere:
ymemy:
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—  BBINOJIHATE JCHCTBHS HaJl KOMIIJICKCHBIMH YHCIaMU;

—  aHaATM3MPOBATH 33/1a9y WJIM MPOOJIEMY H BBIJICTISATh €€ COCTABHBIC YaCTH;
—  ONpEAEIATH ATAIlbl PELICHUs 3a/1a4K;

—  COCTaBJIATH IJIaH ACHCTBUH.

BbinosiHeHHe NPaKTHYECKO# padoThl cliocoOcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats criocoObl pemieHns 3aaa4 npoQecCuoHaIbHON e TeNbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

IIK 5.1 [1nanupoBaTh 1€ATENbHOCTD MOAPA3AEICHUS 10 TEXHUYECKOMY 00CIIY’)KUBaHUIO U PEMOHTY
CHCTEM, Y3JI0B U IBUTaTesel aBTOMOOHIIS.

MarepuajibHoe o0ecnieyeHue:
NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTHI JICKIIHIA.

3ananmue:
1. Jlausl komiutekcHbie uncna: z1=(-3;-5), z,=(-7,2;7,2), z3=(2;6).
3amucarh 3TH YKMclia B TPUTOHOMETPHUYECKON (opMme.

. ., 21, 5.
2. Beruucnure: z; * Z3; oy Z1,\VZy .

3. BBINOJTHUTE NSHCTBYS M 3aIUIIUTE PE3YJIbTAT B alireOpandeckoid hopme:

[ &

a) (3 (cos ? + isin ﬂ]]

b) 24(c0s 75" +izin 75"
4

3rees 30" +izin 30"
HOpﬂIlOK BBIINIOJIHCHU A paﬁoTLI:

l.3anummure 3a7aHHbIe YHCIa B TPUTOHOMETPUYECKOW (QopMe, HCIONb3ysl aITOPUTM Mepexoia K
TPUTOHOMETPHUECKON (hopMe.

2.BobimonHuTe HEOOXOMMbIE JEHCTBUS.
Xox padoTsI:

Janbl komIutekcHbie uncia: z1=(7;1), z,=(-1,5;1,5), z3=(4;-3).
1. 3anucate yucna z1, Zp M Z3 B TPUTOHOMETPHUECKOM popme.
Pemenue:
1) z,=7+i
|z, =49 + 1 = /50 = 542,
Uwuciio HaxoIUTCs B IEPBOM YETBEPTH, 3HAUUT

@ = nrctgj—_' = arctg0,1429

z; =7 +i= 5V2(cos 8°8 + isin8°8).
2) 2z ==1,541,5i

[ 1 & 1 o2 T =
|z = (-15)" + 1.5 =225+ 225 = 25 =21

o k . N 2
Yuciio HaXOUTCS BO BTOPOM YETBEPTH, 3HAUUT ¢ = arctg E +r=arctg(—1) +7=— StT=ET
= —-15+15i= 2.1{::05?+ isin :T]

3) z3=4-3i
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|z =v9+ 16 =25 = 5.

Yucio HaxXoauTcCda B ‘ICTBCpTOfI YCTBECPTHU, SBHAYUT
@ = nrctg_T! = arctg (—0,73) = —36°°52",

z3 = 4 — 3i = 5(cos(—36°52 + isin(—36°52).

2. Beraucnure:
1) Zg " Z];
2) %
3) =i,
4) \z;

Pemenue:

Zyoz;=21-5 (.:us{135= — 36°52 ) + isin (135° — 35=52'}) = 10.5(cos 98°8 + isin 98°8);

b= 52

- (.:c.s(esa' ~ (-36°52') ) + isin (88 + 35=52'}) = \2(cos 45° + isind5°);

N 5
=5 = (5v2) (cos5 - 8°8  + isin5 - 8°8') = 125001/2(cos40°40" + isind0°40');
Bocmnonbzyemcst popmyinoii:

Wk= Q/F(cosM +isin M)
n n

B namewm npumepe n=2.

— I]\,"E 135°4+360°k o last+3slfk |
WE = g = (cos ———— + isin——);
=) ca na.n ca L
313 1355436050 135°4360°4 — o o
Gy = J . (cus% + isin %) = +/2.1(cos 67730 + isin 67°30),
=

342 135°+360°-1 135°+360°-1 — ' )
12 (cos =5 + tsin =) = \/Z(cos 247730 + isin 247°30)

& &

y =

1. BemmosHUTE AEHCTBUS U 3aITUIIUTE pe3yibTaT B anredpandeckoit popme:
5 cr B c c c c = =
i1 m m 14 i1 14 f i j L
(2 {cus:—4+ isin J—]] = 25(cus:—4- 6+ :'s:'n:—_}- ﬁ-) = 64 (cus%+ isin ::) = 64 (—L - :'—:] =

14 2 2

—3242 — 32421

24(coeT5 4isin 75y 24 : : : 1 El
TEE TR = 2 (eos(75° — 159) + isin (75° — 157) = Bleos60° + isin609) =8 (s +i5) =4+

djcos 15:'+!:!r. 15" -

EET]

dopma npeacTaBJieHus pe3yabTaTa:
Pabota nomkna OBITH TIpEe/ICTaBIICHA B MTUCHbMEHHOM BHUJIE.
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Kpurtepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, ecii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJEHUEM
HE0OXOIMMOM TIOCTIEIOBATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka ""xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJIE
MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISET CIENIAaTh IPABMIILHBIX BBIBOIOB

Tema 3.1 MaTpuusbl U onpeaeauTen
IIpakTuyeckoe 3ansitue Ne 11
JelicTBHSA ¢ MATPULIAMH.
Heab: HayunTHCS BBINOIHATH IEHCTBUS C MaTpULIAMH.

Boinosinus padorty, Bel Oynere:
ymMemoy:
— TPOM3BOJUTH OIEPALMU HAJ MATPULAMHUU OIPEAECITUTEISAMH;
—  aHAJIMU3MPOBATH 33Ja4y WU NPOOIEMY U BBIJIEISITH €€ COCTaBHBIE YACTH;
—  ONPENEIIATh ITAIbl PEIICHUS 3a0a4H;
— COCTaBIISThH IUIAH ACUCTBUH.

BrinosiHeHHe npakTHYecKOi padoThl cmocoOCTBYeT (POPMUPOBAHNIO:

OK 01 Bribupats ciocoObl perieHus 3a/1a4 NpopeccCuoOHaNbHON AESITEIbHOCTH, IPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM.

IIK 5.1 [1nanupoBath 1eATENbHOCTh MOAPA3IEICHUS 10 TEXHUYECKOMY OOCITY)KMBaHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTATENIel aBTOMOOHIIS.

MarepuajbHoe obecnedeHne:
WunuBuyanbHble 3a1aHNs, CIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganme:
1. [lanbl MaTpHUIIbI

paiitn 24 —B =,

2.J1aHbl MaTPUIIBI

B
LIS I ¥ )
]

Haittu matpuny 4AxB—-Bx A4,
3. Boranciure Matpuiy X = 2CB + 34", eciu
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10 -2 _ 2 1
A:(z 1 —1)B= (_21 21 g)C=({] —3)

11 0 3 2

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. IToBTOopuTe MpaBmiIa U GOPMYIIBL.

2.0npenenure NOPSAIOK ICUCTBUS B 3aIaHUU.

3.1yt KaK0T0 NEHCTBUS MPUMEHUTE COOTBETCTBYIONTYIO (hopmyiy.
4.0dopmuTe pericHue.

Xox padoThI:
A= - = L B=| y 4
1. lano ypasuenue A+X=B. 3nech i 2 Haiitu X.
Ecim A + X=B, 10 X=B — A. Kaxzplii 3j1eMEHT pa3HOCTU ABYX MaTpull B U 4 paBeH pa3HOCTH

COOTBETCTBYIOLIUX SJIEMEHTOB JAHHBIX MaTpHI] BudA.
Torna
1 4 T =3 6 7
X= |- = .
'o 5) 12 1 -2 6)
(2 3 s 1 2
2. JlaHbl MaTpULbI by U 17 Haiitn MmaTpunyy BxA—-AxB,

[lyctp € =4xB. Torna 31eMeHT “g Mmatpuiibl C paBeH CyMME MTPOM3BEICHUI 3JIEMEHTOB i-0i
CTPOKH MaTpHUIlbl A Ha COOTBETCTBYIOIIHE AIIEMEHTHI J-T0 CTOJIOIA MAaTPHUIILl B

n
(c; =3 ag -by).
=1

1 2 2 -3
Bx4= = =
LT
C(12+42-(-1) 1-(-3)+2:1) (0 -1
o241 (-1 0-(=3)+1-1) |-1 1
AHAJIOTUYHO UMEEM:
2 -3 ,‘1 :’
-1 1)7lo 1

2:14(=3)-0 2:2+(-3)1)_(2 1 |
-1-1+1-0 -1-2+1-1 )

-3}

Tornma matpuua

0 -1
BxAd—-—AxB= -
-1 1

(0-2  -1-1) (-2 -2
l-1-D 1-(=p) Lo 2
3. Beruuciute Matpuny X = 2CB + 347, ecin
1 0 -2 2 1
_ {2 =1 Zn_.
A-(z 1 —1)13—(_1 2 GJC—(G —3)
1 1 0 3 2

Pemienue:
BrimmonauM 3aanue Mo IedCTBUSIM:
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2 1 4 2
y ac-2:(o 3p(o )
3 2 6 4

2) 2CB=
4 2
2 -1 2
0 —6|" =
(6 4) (_1 2 ﬂ)
4-24 2(-1) 4-(—1)+2-2 4-24+2-0 6 0 8
0:-24(—6)-(—1) 0-(-1)+(-6):2 0:-24+(—6)-0 =(5 —-12 IZI)
6:-24+4-(—1) 6-(—1)+4-2 6:2+4-0 8 2 12

Haiinem matpuily, TpaHCIOHUPOBAHHYIO K A

1 0 -2 1 2 1
A=[2 1 —-1], A= 0o 1 1
1 1 0 -2 -1 0

1 2 1 3 6 3
1) 347=3- (u 1 1)2(13 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 :(e -9 3)
8 2 12 -6 —3 0 2 -1 12

dopma npeacTaBiaeHus pe3yJabrara:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €clii paboTa BBHINOJIHEHA B TMOJHOM 00BEME C COOMI0aEeHHEM
HEOOXOMMOM TOCIEeI0BaTEILHOCTH JIEUCTBHI; B OTBETE MPABMWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUNCIICHUS.

Ounenka "xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBl TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOIMYIIEHbI
2-3 HenmoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJSET IMOJYYUTh MPABHUIBHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MpoBeACHUS PaOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIILHBIX BHIBOJIOB

Tema 3.1 MaTpuusl U onpeaeauTe u
IMpakTHyeckoe 3ansaTue Ne 12

Borunciienue onpenesnunresiei

He.]'ll) paﬁoTbIZ HAYYHUTHCA BBIUYUCIIATE ONPEACTIUTEIIN BTOPOTO U TPETHETO MOPAAKOB.

Beinosnus patdory, Bel Oyaere:
ymemy:
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— TPOU3BOJUTH ONEPALMH HAJl MATPULIAMHU U OIIPEICTUTEISIMU;

—  aHaATM3MPOBATH 33/1a9y WJIM MPOOJIEMY H BBIJICTISATh €€ COCTABHBIC YaCTH;
—  ONpEAEIATH ATAIlbl PELICHUs 3a/1a4K;

—  COCTaBJIATH IJIaH ACHCTBUH.

BbinosiHeHHe NPaKTHYECKO# padoThl cliocoOcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats criocoObI penieHus 3a1a4d NpoQecCHoHaNbHOMN eI TeNbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

IIK 5.1 [1nanupoBaTh 1€ATENbHOCTD MOAPA3AEICHUS 10 TEXHUYECKOMY 00CIIY’)KUBaHUIO U PEMOHTY
CHCTEM, Y3JI0B U IBUTaTesel aBTOMOOHIIS.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbBI JIGKI_[I/II\/JI.

3ananmue:
1. U3BecTHO, YTO OMpeeTUTENh BTOPOTO MOPSIIKa
4 —3x
‘—1 6

PaBCH ILICCTHU. Haiitu 3HaueHue Xx.

2. HaiiTu 3HaueHue OIIPCACIINTCIIA TPETHETO ITOPAAKA
6 -3

3. HaiiTu 3HaueHue onpeaenuTelis Y4eTBEPTOro nopsijaka

3 5 7 8
-1 7 0 1
0 5 3 2
1 -1 7 4

ITopsinok BbINoJIHEeHUs padoThI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBHUEM 3a/IaHUSI.

2. OnpenenuTte NopsI0K ONPEAETUTENS.

3. [l BIYUCIIEHHSI ONPEAETUTENS] IPUMEHUTE COOTBETCTBYIOILYIO (hopMyITy.

Xoa pa0doThI:

1.BerauciauTs onpenenuTesib BTOPOTo MopsIKa
-2 -4

5 7

OHpe,Z[CJ'II/ITC.HCM KBaﬂpaTHOﬁ MaTpulbl BTOPOIO IOpsAAKa (OHpC,[[eJ'II/ITCJ'ICM BTOpPOTO nops{;[Ka)
Ha3bIBACTCA YHCJIO, PABHOC PA3HOCTU HpOI/I3BCI[CHHI>'I JJIEMEHTOB TIJIaBHOM JWAaroHaid M 3JEMEHTOB

TOOOYHOU JIMaroHaJH.

a b
! l:ﬂl'b:—ﬂ:'bl

ﬂ: IJ:
Onpenenurens paBeH

-4
=(-2)-7-5-(-4)=-14+20=6.
- (=4)
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2. BolYMCIUTD ONIPEAETUTENb TPETHETO NOPSIKA
4 -5
7 -2

-1 8

2 G0

OrnpenenureneM KBaJApaTHOW MATPHUIbI TPETHETO MOpsAKa (OMpeAeUTEIeM TPEThero MOpsiiKa)

Ha3bIBAETCS YHUCIIO, PaBHOE
LES S A S
G211 O 013)| =apa
ﬂ31 i

a3z + apzagzaz) + ap a3pa;y — aj3@;a3) — 43y a3 — 43 G330
az
Torma
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.
3. BeraucanTh onpenenuTens 9eTBEPTOro MopsIKa
OnpenenureneM KBaJpaTHOM MaTpulbl N-TO TMOpSAKAa HA3bIBA€TCA YMCIO, PAaBHOE CyMMeE
MIPOM3BEICHUM YJIEMEHTOB JIFOOOM CTPOKH WM CTOJIOIA Ha UX alreOpanvecKue JOTMOTHEHUS.
a{1 Qi 13 Q1a
A= Z;i Z;i Zzi Z;: = 11411 + Q12412 + Q13413 + Q14414
Qg1 A4y Q43 Oyq
Ay = (DM
MUHOPOM HEKOTOPOTO BIEMEHTa Q;j OUPEAEIUTENs N-TO MOpPsJKA HA3bIBACTCS ONPEIEIUTEND
(n-1)-ro mopsika, MOMYYEHHBIH W3 UCXOIHOTO OMPEICITUTEIIS MyTeM BBIYEPKUBAHUS CTPOKH U CTOJIONA,

Ha NCPECCYCHNU KOTOPBIX HAXOANUTCA BBI6paHHBIﬁ DJICMCHT.

3 5 7 8
o LY 2 =3a0 4 (“DAy + 0Ag + 14,
1 -1 7 4
7 0 1 5 7 8 5 7 8 5 7 8
=3-|5 3 2[+1-|5 3 2[+0:|7 o 1f-1-|7 0 1|=122
-1 7 4 ~1 7 4 1 7 4 5 3 2

dopMa npeacTaBJIeHus pe3yJbTara:
BrimmonHeHHOE 3a1aHuE.

Kpurepum ounenku:
Ouenka "OTJMYHO'" CTaBHUTCA, €clM pabdoTa BBIOJIHEHA B TMOJHOM 00BEME C COOMIOIEeHUEM

HEe0oOXOIMMOM TOCIE0BaTENIbHOCTH JEHCTBUI; B OTBETE MPaBUIBLHO M AKKypaTHO BBINIOJIHEHBI BCe

3alMCH U BBIYUCIICHUS.
Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOJHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIYIIEHbI

2-3 Henmoyera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYWUTh HPABHIbHBIE PE3YNbTAaThl U BHIBOJABI; B XO7E
MPOBEICHUS paOOTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CIENIATh TPABMIILHBIX BBIBOJIOB

Tema 3.2 Cucrembl JIMHEHHBIX YPABHEHHU I

IIpakTuyeckoe 3ansiTue Ne 13
Pemenne cucreM JiuHeliHbIX ypaBHeHuid MeToaoM Kpamepa

esb padoThl: HAYYUTHCS PEIIaTh CUCTEMBI JIMHEHHBIX YpaBHEHHH, HCTIONB3Ys (hopmyibl Kpamepa.

Bbinosinus padory, Bel Oyaere:
ymemn.
— peumaTh CUCTEMbI JIMHEHHBIX YPAaBHEHUH PA3IMYHBIMU METOAAMM,
—  aHaTM3UPOBATH 33/1a4y WJIM MPOOJIEMY U BBIJIETISITh €€ COCTABHBIC YaCTH;
—  ONpEAEeIATH ATallbl PELIECHUS 3a/1a4u;
— COCTaBJISATH IUIAH JICHCTBHIA.

BrinosiHeHHe npakTHYeCKOH padoThI ciocoOCTBYET (POPMUPOBAHNIO:

OK 01 Beibupats ciocoObl pelrieHus 3a1a4 npopeccuoHaNIbHOMN AeITeIbHOCTH, IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM.

[IK 5.1 [1nanupoBaTh NeATEIHHOCTh MOAPA3ACTICHHS 10 TEXHUYECKOMY O0CITY>)KUBAaHUIO U PEMOHTY
CHUCTEM, y3JIOB U JIBUTaTeIed aBTOMOOUIISL.

MaTepnaﬂbnoe odecmeyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTLI JICKITUH.

3ananmue:

Pemnts cucTeMbl JIMHEMHBIX YPAaBHEHUIA:

x5y —11 3Xx+3y—-5z2=-2
X — =
= 2X—y+72=27

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3anumuTe cucTeEMy ypaBHEHHH.

2.3anuiinTe U BEIYUCIATE ONPEIECTUTENDb CUCTEMBI.

3.Beraucnure onpeaennuTeN Kak 10 HEM3BECTHOM.

4 HaiiauTe 3HaYeHUsI HEM3BECTHBIX, UCTIONIB3Ys popmMybl Kpamepa.
Xox pa0doThI:

PemuTe cucreMy ypaBHEHMIA:
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x1+2x:—3x3 :Ui
2x) —xy +4x; = 55
3.1'1"'.1’:—.1?3 =5

1 2 -3 1 2 -3
.q=(2 -1 %); MA=2 -1 4|=10=%0
301 -1 301 -1

Brruncinum onpenenuTeny Kaxx0M nepeMeHHo:

0 2 -3
A=15 -1 4|=0-154+40-154+10-0=20
> 1 -1
1 0 -3
A,=(2 5 4|=-5-304+04+45-0-20=-10
i 3 -1
1 2 0
f=12 -1 3[=-5+0+30-0-20-5=10
3 1 35
A 20 A -10 A 0
_rl:—1:—:2;_1'::—':—:—'J_;_r;:—'{:—:[]
A 10 A 10 A 10

Ortsert: (2;-1,0).
dopMa npeacTaBIeHHs Pe3yJbTaTa: BHITOJHECHHAS PaboTa.

Kpurepun oneHku:

Ouenka "oTJMYHO'" CTaBUTCSA, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEe0OXOIMMOM TOCIEN0BATEIbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aIMCH ¥ BBIUYMCIICHUS.

Ouenka "xopomo' CTaBUTCs, €CITU BBINOJIHEHbl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Heyouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJIYYWUTh MPABWIBHBIE PE3YJIBTaThl M BBIBOJBI; B XOJE
MPOBeICHUS pabOThI ObUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CENaTh MPABUILHBIX BHIBOJIOB

Tema 3.2 Cucrembl JINHEHHBIX YPABHECHHU I

IIpakTuyeckoe 3ansaTue Ne 14
Pemienue cucrem JiMHeHBIX YPABHEHUI Pa3IMYHbIMU METOAAMH

He.]'[b paﬁoTbI: Hay‘-II/ITBC}I pemaTrb CUCTEMbI JIMHEWHBIX ypaBHeHI/Iﬁ Ppa3siIMIHbIMA METOAAMU.

Boinoanus padorty, Bul Oynere:
ymMemoy:
—  pellaTh CUCTEMBI JIMHEWHBIX YPABHEHHUI pa3IMYHBIMU METOIaMH;
—  aHAJIM3UPOBATH 3374y WU MPOOIEMY U BBIJICISITH €€ COCTABHBIE YACTH;
—  ONPENeJATh TAIbl PEIICHUS 3a0a4H;
— COCTaBJISIThH IUIAH JSHUCTBUH.
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BoinosiHeHHe NMPaKTHYECKO# padoThl criocoOcTBYeT GOPMHUPOBAHMIO:

OK 01 Bri6upats criocoOsI penieHus 3a1a4 NpopecCHOHaNbHOMN eI TeNbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

IIK 5.1 [1nanupoBaTh 1€ATENBHOCTD MOAPA3AEICHUS 10 TEXHUYECKOMY 00CIIY’)KUBaHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTesIel aBTOMOOIIS.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKThBI JIGKL[I/Ifl.

3aganue:
Pemntes cucTeMsl JIMHEMHBIX YPAaBHEHMI:

3X1_X2+X3:3 2x1—3x:+‘1-x3=11
1)x, +2x,-3%, =0 2)y x +2x—3x =9

—3.3{1 - ‘1'.1': +J.'3 = —23
X + X, =X =-1

Ilopsinok BbINOJIHEHHS PadOTHI:

1. 3anumure cucTeMy JIMHEHHBIX YPAaBHEHHI.
2. PemuTe Kaxayr CUCTEMY BCEMU TPeMs CIIOCOOAMH.
3. 3amummre OTBET.

Xoa pa6oTsI:

Pemnts cucremy ypaBHeHui metonoM Kpamepa:
3x;+x,—x3=5

1 2 -3
A=|2 -1 4 |
3 1 -1

1 2 -3
AM=(2 -1 4 |=10=%0
3 1 -1

Brruncinum onpenenuTeny Kax 01 nepeMeHHoM:

a 2 =3

Av=15 -1 4|=0—-154+40—-15+10—-0=20
5 1 -1
1 0 -3

A, =12 5 4|=-5-30+0+45-0—-20=-10
3 5 -1
1 2 0

A;=12 —1 5|=-54+04+430—-0-20—-5=0
3 1 5
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Otser: (2;-1;0).

Pemnts cucremy ypaBHeHuit metonom I'aycca:
.'X:1+ 2.’1’2 - 3.’1’3 = ﬂ;
[le - x: + 4‘Xa = 5;
3.1'1 + X3 — X3 = 5

CocTaBuM pacHmIMpeHHYIO MATPUILy U3 KO (OUIIMEHTOB MPU HEM3BECTHBIX M CBOOOTHBIX YJICHOB:
1 2 -

(AIB) = (2 -1 415
3 1 -—1I5

BrimorHuM 351eMeHTapHbIE TPe0Opa3oBaHus HaJl CTPOKAMHU MaTPHIIbI:

1 2 =3|0 1 2 =30 1 2 =30
2 -1 4|5 ~l0 -5 10(5] ~10 1 =2|-1]|~
5 0 -5 815 0 -5 815

3 1 -
0
-1
0

1 2 -3
~l0 1 -2
HOHy‘lGHHOﬁ MaTpune COOTBETCTBYCT CUCTEMA ypaBHeHHfIZ

0 0 -2

x1+2x2—3x3 =40
x:_sz =-1
_sz = ﬂ

Haunnas cHu3y BBEpX, HAXOAUM 3HAYEHUSI HEU3BECTHBIX:
X+ 2%, —3x3=0 (¥ +2x;, —3x3=0 (x,+2.(-1) =0

Xp—2x3=-1 [ x,=-1 : [ x, = —1

x3=10 x; =10 x3 =0

x1=2
[x =-1

-
&

.'X-'E:ﬂ

Ortsert: (2;-1,0).

Pemmmte cucremy ypaBHEHU MAaTPUYHBIM METOOM:
X1+ 2x5 — 3x3 = 0;
{le — X, +4x3 =5;
3x;+x, —x3=5

1 2 =3 X1 0
A= (2 -1 4 ); X = <x2); = (5)
3 1 -1 X3 5

1 2 -3
M=2 -1 4|=10%0
3 10
A11=(—1)2|1 _1|=1—4=—3

2 4
A = (-1)3 |3 _1| =—(-2-12) =14

2 -1
A13=(—1)4|3 1|=2+3:5
Ayr =—1; Ay =8) Az =5 Az; =5; Az = —10; Az3 = —5.
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-3 -1 5

41
A =10 14 8 -—10
5 5 -5
(3 1 5 0\ | 20 2
X=A‘1-B:E 14 8 -10|5)5-(-10)=[-1)
5 5 -5 5 0 0

Otser: (2;-1;0).

C[)opMa NnpeacraBjJacHusd pedyjabTara:
Brimonnennoe 3aJaHuC.

Kpurepun oneHku:

Ounenka "OTJMYHO'" CTaBHUTCS, €ClM pa0dOTa BBIIOJHEHA B IMOJHOM 00BEME C COOIIOIECHUEM
HEOOXOUMOM IOCIIEI0BATeILHOCTH JICUCTBUI; B OTBETE NPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "xopouio' cTaBUTCS, €CITU BHIIIOJHEHBI TPEOOBaHUSA K OLIEHKE "OTJIMYHO", HO JOMYIIEHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh IPaBUIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MpOBeIeHUS! pabOThI ObUIH JOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHCHHOM YacTH pabOThI HE MTO3BOJISET CACNIATh MPABHIIbHBIX BHIBOJIOB

Tema 4.1 DiieMeHTbI KOMOMHATOPUKHU.

IIpakTnyeckoe 3anaTue Ne 15
Pemrenne 3a1a4 Ha OCHOBHbIE MOHATHA KOMOUHATOPUKH

Lenp padoTbl: OCMBICIUTH OCHOBHBIE IOHSTHS KOMOMHATOPHKH, HAYYUTHCA OTJIMYATh OIHY
BBIOOPKY OT IpYTOil, IPUMEHATH (POPMYJIIBI AJIS MX HAXOXKACHUS.

Beimosnus patdory, Bel Oyaere:
ymemy:
— pelaTh 33Jaud Ha BBIYMCIIEHUE BEPOSTHOCTHU C HCIIOJIb30BAaHUEM JIEMEHTOB
KOMOWHATOPUKH;
— aHAJIM3MPOBATH 3aj7auy UM IpoOJIEMy U BBIIEATh €€ COCTABHbIE YaCTH;
—  OINpPEAEIIATH ATAlbl PEUICHNS 3a/1a4U;
— COCTaBJIAThH TUIAH JESHCTBUH.

BrinosiHeHue npakTH4YecKkoil padoThl cnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bei6bupath ciocoObl penieHus 3a1a4 npoPecCuOHANBHON AeITeTbHOCTH, TPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM.

[IK 5.1 [1nanupoBaTh NEATENHHOCTh MOAPA3ACTCHHS 10 TEXHUIECKOMY O00CITY)KUBAaHHIO H PEMOHTY
CHCTEM, y3JIOB U JIBUTaTese aBTOMOOMIIS.

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3aganue:
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1. B yemnmoHnate mo npodeccHoHaTFHOMY MacTepCTBY ydacTBYeT 10 CTYIEHTOB U3 Pa3IMYHBIX
KOJUJIEJDKEN, Tpoe M3 HuxX 3auMyT l-e, 2-¢ um 3-¢ mecTo. CKOJBKO CYIIECTBYET Pa3IMYHBIX
BapHUaHTOB?

2. W3 rpynmel, B KOTOpoW yuutcs 12 dYenmoBek, HEOOXOAUMO BBIOpaTh 3 4YeIOBEKa B COBET
Koyieka. CKOJIBKO CYIECTBYET pa3IMYHbIX CIOCOOOB Takoro BeiOopa?

3. Ha kHMIXHOI NOJKe BBHICTaBJICHBI 8§ KHUT PAa3JIMYHBIX aBTOPOB. CKOJIBKO CIOCOOOB MMEETCs
JUISl pACCTAaHOBKH ATUX KHUT B pa3HOM mopsiake?

Ilopsinok BbINOJIHEHUs padOTHI:
1. Onpenenute BUJ BEIOOPKH O€3 MTOBTOPECHHMS.
2. BriOepere cOOTBETCTBYIONIYIO (OPMYITY ISl BHIYMCICHUS BO3MOXKHBIX KOMOWHAITHIA.
3. IlpomsBeanTe BBIYMCICHUS, UCIIONB3YS MOHATHE (aKTOpHaa.

Xox padoThI:
1) KonoBblit 3aMOK OTKPBIBAETCS MOCIICI0BATEIbHBIM HA0OPOM YeTHIPEX pa3HbIX udp. Tpedyercs
OTIPEJICTUTh YHUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOXHO IMOI00paTh JUIsl 3TOTO 3aMKa.
Pemenne.
Bosmosxxnbix mudp Becero aecars(1,2,3,4,5,6,7,8,9,0).Kaxnas HabpaHHass KOMOMHAITUS KOa
OTJIIHMYAETCS OT APYroi KoMOMHamu XoTst 061 oHOM udpoii(1,4,5,7 #2,4,5,7),;mb0 nopsiikom Habopa
onuHakoBbIX 1ubp(1,4,5,7#4,5,7,1),09TOMY AJIs O/ICYETA YK CIIA BO3MOXKHBIX KOMOMHAIIMNA KOJIOB

UCTIOJIb3yeM (OPMYITY YUCIIa pa3MEIICHUH.
n!

®opmyna pa3MeleHul UMeeT BUL AR = — B namem cinydae n = 4,m = 10.
o g4 _ 100 _101_10987654321_ 10 o o o _
[Tpou3BoauM pacuér :A7, = -8 cta321 10-9-8-7 = 5040

2) U3 rpymmel, B KoTopoi yuntcs 10 yenoBek, HEOOXOAUMO BBIOpATh 3 YeIOBEKa B COBET
kosute/pka. CKOJIBKO CYIIECTBYET Pa3IUYHBIX CIOCOOOB TakKOTO BhIOOpa?
Pemennue.
B manHOM citydae mipu BEIOOpE JUUIS HAC BaXKEH TOJIBKO COCTaB I10 TPU YEJIOBEKA, MMOPSIIOK BEIOOpA
pOJK HE UTPaeT, TOATOMY B OTJIMYHE OT MEPBOTO MPUMEPA YKCIIO CIOCOOOB MOICYUTaeM Mo Gpopmyre
COUYCTAHHMH.

®opmyna coueTanuil umeet BUa:Cyt = B namewm ciywgae n=10, m=3.

| .m
. 10! 10!_7!-8-9-10
[Tpoussoaum pacuér:C3, = oI 37 3z L7 =120.

3) CKOJIBKO pa3IMYHBIX YeTHIPEX3HAYHBIX YUCET MOXKHO COCTaBUTh U3 nudpl,2,3.4 9 undpsr He
MOBTOPAIOTCS)?

Pemenne.

Tlo ycnoBHI0 TaHO MHOXKECTBO U3 YETHIPEX AIIEMEHTOB, KOTOPBIE TPEOYeTCsl pacOI0KHUTh

B ONPEEIIEHHOM TMOpsIIKe. 3HAUUT, TPEOYEeTCs] HaWTU KOJIMYECTBO MEPECTAHOBOK MX YETHIPEX

9JICMCHTOB.

dopMyIta mepecTaHOBOK U3 T —3JIEMEHTOB uMeeT BUl: P, = n! B Hamewm ciydae n =4.
IlpousBeném pacuér: P, =41=4-3-2-1=24.

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOJHEHHAs paboTa.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEO0XOMMOW TOC/IE0BAaTENbHOCTH JCWCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BHINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIMYHO", HO JJOMYIIEHbI
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2-3 Hezouera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIECT MOJYYUTh NPABUIIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJE
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI ONTUOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTH pabOThI HE MO3BOJISIET C/IENIaTh PABUIILHBIX BBHIBOJIOB

Tema 4.2 Dy1eMeHTbI TEOPUU BEPOSITHOCTEH 1 MATEMATHYECKON CTATUCTUKH
IpakTnyeckoe 3ansitue Nel6

Penienne npakTuyeckux 3aja4 Ha onpeaejeHne BEPOSTHOCTH COObITHSA

Leas padoTbl: HaydnThcsi HAXOAUTH BEPOSTHOCTH COOBITUH, UCIIOB3YS (HOPMYIIbI KOMOMHATOPUKH.

Brinosinus padorty, Bl Oynere:
ymemb:
— peluaTh 337a4u Ha BBIYMCIIEHUE BEPOATHOCTH C MCIIOJIb30BAHUEM JIEMEHTOB
KOMOWHATOPHKH;
— aHaJIM3UPOBATh 3aj[auy WK NpoOJIEeMy U BbIIENATh €€ COCTaBHbIE YaCTH;
—  OIPEAEIATH dTallbl PEIICHUs 3a/1a4u;
— COCTaBJIATH IUIAH JIEUCTBUM.
— IUIAaHUPOBATH MPOIIECC MIOUCKA; CTPYKTYPHUPOBATH MOTydaeMylo HHPOPMAIHUIO;
— 0(hopMIIATh Pe3yNbTaThl IOUCKA

BrinosiHeHne npakTH4YecKOi padoThl cocoOCTBYET (POPMUPOBAHUIO:

OK 01 Bri6bupats criocoObl pemenns 3a1ad npoQecCuoHaIbHON e TebHOCTH, TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02 Ocy1iecTBasATh MOUCK, aHATIW3 U UHTEPIIPETAINIO HHPOpMAIIUK, HEOOXOAMMOM /IJIsi BHITIOJTHEHHS
3aJa4 NpoQecCuoHaIbHOMN eATeTbHOCTH.

[IK 5.1 [1nanupoBaTh 1eATENbHOCT MOAPA3AETICHUS 10 TEXHUYECKOMY 00CIIY’)KUBaHUIO U PEMOHTY
CHCTEM, Y3JI0B U IBUTaTeNIel aBTOMOOHIIS.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI HeKHHﬁ.

3aganue:

1. T'oToBsICH K JIOKJaay, CTYyJIEHT BBINHUCAT U3 KHUTU LUTATy, HO, 3a0bIB HOMEp CTpPaHUIIbI, Ha
KOTOpPOI OHa HaxOoJWjach, HamMcal HOMEp Haynady. KakoBa BEpOSTHOCTb TOTO, 4YTO CTYACHT 3amucall
HYKHBII HOMED, €CJIM OH IOMHUT, YTO HOMEP BhIpakaeTcs ABY3HAUHBIM YHCIOM?

2. B smuke 15 neraneii, cpeau kotopsix 10 okpamensl. COopuik Hayaady BeIOpai 3 JeTaiu.
KaxoBa BeposITHOCTb TOTO, UTO BBIOPAHHBIE JIETAIN OKa3aJIUCh OKPAIIEHHBIMU?

3. Nmeercs 8 xaprouek. O1Ha CTOpOHA KAXJIOW M3 HUX YMCTas, a Ha JPYrod HarucaHbl OyKBBI
KW,P A, AH,3,I1. Kaproukn KiaayT Ha CTOJI YHMCTOW CTOPOHOM BBEpX, MEPEMEIIMBAIOT, a 3aT€M
IIOCJIEZI0BATEIBHO OAHY 3a IPYrod nepeBopadnBaroT. KakoBa BEpOSTHOCT TOTO, MPHU MOCIEA0BATEILHOM
nosiBjieHnu 0ykB Oyzet coctaieH cinoso [TPA3JTHUK?

4. llemb COCTOUT U3 HE3aBUCUMBIX OJIOKOB, COETUHEHHBIX B CUCTEMY C OJTHUM BXOJIOM U OJJHUM
BBIXOJIOM.
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BBIXO,I[ H3 CTPOs 3a BpEMA T PA3JIMYHBIX 3JIEMCHTOB LICITKM — HE3aBUCUMBIC CO6BITI/I${, nMEeromue

CIIEYIOLINE BEPOSTHOCTH: 9,=0,1,¢.=0,2,9;=0,3,q,=0/4. OTKa3 JH000T0 U3 PIIEMEHTOB

IIPUBOJIUT K MPEPHIBAHUIO CUTHAJIA B TOW BETBH IICIH, IJIe HAXOIUTCS JaHHBIH 71eMeHT. Haiitu
HAJIEKHOCTH CUCTEMBL/

Ilopsinok BbINOJHEHHS PadOTHI:

1. Onpenenure coObiTHE A, BEPOSTHOCTH KOTOPOTO HYKHO BBIYUCIIUTS.
2. Ilpocuuraiite ooO1iee yuciao (N) BO3MOXKHBIX HCXOJIOB.
3. IIpocunraiite unciao ucxomoB (M), 6GIArONPHUATCTBYIOIUX HACTYIJICHUIO COOBITHS A .
v . m
4. Viconb3yiite GOopMysTy ISl BBIMMCIICHHS BEPOSATHOCTH OMNPENENEHHOTO coObIThs. P4) = —.

Xoa paGoTsI:

1.Habupas nomep tenedona, aboHeHT 3a0bL1 nociennue 3 uudpsl U Habpasl ux Hayayy, HOMHS . YTO
OHU pa3nuuHbl. HaliiuTe BEpOsSTHOCTh TOTO, YTO HAOpaHbI HYXKHBIC UDPHI.

Pemenne:

CoObiTne A- «HOMEp HaOpaH BEPHO».
Yucno n-obmee 4YHUCIO MCXOJOB  MCHBITAHUS  IOJIy4UM, BOCIIOJIb30BaBIINCH  (pOopMyTIaMHu
komOuHaTopuku. Beero umeercs 10 uudp, T.e. uncino sneMeHTOB paBHO 10; B KakJ0€ COEAMHEHUE
BXOJUT MO 3 1U@pbI; NopaaoK Hudp (371EMEHTOB) CYIIECTBEHEH NPU HAOOpe HOMepa, 3HAYUT, HYKHO
HaiiTu yncno pasMerienuit u3 10 snemenToB no 3 no ¢opmyie:

A3y =20 1078910 _ 750 | Yrak, n=720
(10-3)! 7! 7!

Yucno m=1, T.K. TOJIbKO OAMH HA0Op U3 TPEX LUPP ABISIETCS HY)KHBIM. 3HAUYUT,

P{,l'j:l :%:L

720
2.U3 ypHBI, B KOTOpOoi HaxonasaTcs 12 6enblx U 8 y€pHBIX 1IApOB, BRIHUMAIOT Hayiauy JBa mapa. Kakosa
BEPOATHOCTbH TOTO, YTO 00a I1apa OKaXyTCsl YEPHBIMU?

Pemenne:

CoOriTHe A- «00a mapa OKaXyTCsl YEPHBIMI.
Uucno N-o0miee 4YHCIO WCXOAOB HUCIHBITAHUSA — TONTYYHUM, BOCTIONIb30BABIINCH  (popMyIaMu
koMOuHaTtopuku. OOIIee YHCIO BO3MOXKHBIX CIydaeB N paBHO YHCITY codeTaHuil u3 20 JIEeMEHTOB

(12+8) mo mBa: N=Cj) = L = P00,

220-2)! 2-1e 1218

Yucno cmyuae m, 6J'IaI‘OHpI/I$ITCTByIOIHI/IX COOBITHIO A, PpaBHO YHUCIy COUYETaHHH M3 8 HIEeMEHTOB (

_ B 87
8 YepHBIX MIApOB ) TIO JBa: N= G = 22 1E 1218 =28
| - & -

m e .
Pl4) = —=— 0,147
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3.Ha st kapToukax paspesHoii a30yku Hanucansl OykBbl A,3,K,0,M. Kaprouku nepememuBaroTcs u
HayraJ packiaabiBatoTcs B psia. KakoBa BepoaTHOCTh Toro. Uto nomyuurcs cioso 3AMOK?

Pemenue: CoObiTue A- «momydutcs ciioBo 3SAMOK.

Yucno n-obmiee YUCIO HMCXOJOB HCHBITAHUSA TOJIYYHM, BOCIIOJIb30BaBIINCH  (hOpMyTIaMu
komMOuHaTopuku. OOmiee YHCIO  BO3MOXHBIX CIy4aeB N paBHO YHCIY MEPECTAaHOBOK U3 5
aneMeHToB (OykB): N=P; = 5!=5-4-3-2.1=120.

Yucno ciaydaeB M, OiaronpusTCTBYIOIMX COOBITHIO A, paBHO 1, T.K. TpeOyeTcss COCTaBHTH CIIOBO C
OyKBaMH, pacCTaBICHHBIMU B OTIPEICIIEHHOM MOPSIAKE. A 3TH OyKBBI Pa3IHYHBI.

Pl4) === —

n LoD

4, HCHB COCTOHUT U3 HE3aBUCHMbIX 6J'IOKOB, COCAMHCHHBIX B CUCTEMY C OJHHUM BXOJOM U OJHUM
BBIXO/JO0M.

D -3
[ ———— - e
{2) {4)
puc. 1

BI)IXOI[ H3 CTPOs 3a BpEMA T PAa3JIMYHBIX 3JIEMCHTOB LCIIHN — HEC3aBUCHUMBIC CO6I>ITI/I$I, HMCIOIIHNEC

=01, g,=02 g.,=03 g,=04,
CJIEIYIOIINE BEPOSITHOCTH: B=Yh @=N2 G742 G= 5% Orkas mo6oro u3 sneMeHToB MIPUBOIUT K
MPEPHIBAHHUIO CUTHAJIA B TOW BETBH LIENH, T/I€ HAXOINUTCS JaHHBIN dyieMeHT. HaliTh Haie’KHOCTh CUCTEMBI.

Pewenue:
CoObiTHe A — cucTema Ha/lexKHa.
CobbiTue Aj— i-it 610K paboTaeT 6€30TKa3HO.

QHGMCHTBI lu2 COCAUHCHBI ITapaJlJICIIbHO, U 9JICMCHTBI 3u4 COCAUHCHBI ITapaJlJICJIBHO, @ MCKAY CO6OI>’I
OHHM COEIMHEHBI [TOCIIE0BATEIBHO, TOTAA UCIIOJIB3YS (POPMYJIbI, TOIYIUM
P(A)=(1-q,q) [1-q,q,)=11-0,1-0,2) (1—-0,3-0,4)=(1-0,02)- (1—-0,12|=0,98  0,88=0,8624

®opma npeacraBaeHus pe3yJabTaTa: BHIIOIHEHHAs padoTa.

Kpurtepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €ciii paboTa BHITIOJIHEHA B TOJHOM O0BEME C COOIOJEHHUEM
HEOO0XOMMOW TOC/Ie0BAaTENbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIMYHO", HO JOMYIIEHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€
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MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM paboTa BHITIOJHEHA HE TTOJIHOCTHIO UIIH 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CIENIATh PABUIILHBIX BHIBOIOB

Tema 4.2 Dj1eMeHTDbI TEOpUH Bep0ﬂTHOCTeI7[ M MaTeMaTH4eCKOi CTATHCTUKH

IMpakTnyeckoe 3ansiTue Ne 17

YucioBble XapaKTePUCTHKH BbIOOPKHU
Henb padoThl: HAyYUTHCS pelIaTh 3a1a4l MATEMAaTUYECKOW CTaTUCTHKHU.

Beinosinus patdory, Bel Oyaere:
ymems.
— pewiaTh 3324y HAa BBIYMCICHUE BEPOSITHOCTH C UCIIOJIB30BAHUEM DIIEMEHTOB
KOMOMHATOPUKH;
— AHAJIM3MPOBAThH 33Ja4y WU NPoOJIEMY U BBIJIEIATH €€ COCTaBHbIE YACTH;
—  ONpEAEeIATH dTallbl PELICHUS 3a1a4H;
—  COCTaBJIATH ILJIAH JACUCTBUM.
— IUTAHUPOBATH MPOLIECC TIOUCKA; CTPYKTYPUPOBATH MOTydaeMyro HH(OpMaLINIO;
—  0OpMIISITh PE3yIbTAThI MOUCKA

BoinoJiHeHHe MPAKTHYECKOI Pa0oThI CIOCOOCTBYET (DOPMUPOBAHUIO:

OK 01 Beibupatb criocoObI penieHus 3a1a4u NpoPecCUHOHANTBHOM NeATEIbHOCTH, TPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTaM.

OK 02 OcymiecTBisITh MOUCK, aHATIU3 U UHTEPIIPEeTalni0 HH(pOopMay, HEOOXOIUMOMN IJIs1 BEITIOTHEHHS
3a/1a4 Mpo(PeCCHOHAILHON JESTEIHHOCTH.

IIK 5.1 [1nanupoBath NeATENBHOCTH MOAPA3ICICHUS 10 TEXHUIECKOMY OOCITYKUBAHUIO U PEMOHTY
CHICTEM, Y3JIOB M IBUTATEJICH aBTOMOOHIIS.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIHI.

3ananmue:
1. ITocTpoUTh MOTUTOHBI YACTOT M OTHOCUTEIBHBIX YACTOT IO paclpeAeNieHUIO BEIOOPKH:
x| 2| 4] 7] 8] 9] 12
2 2
N; ‘ Py ‘ 2p2‘ P2 ‘ P, ‘ P3 ‘ 3p3

2. HOCTpOfITC TUCTOTrPpaMMBI HaCTOT U OTHOCHUTCIIbHBIX YaCTOT I10 paCpCACIICHUIO BLI60pKI/IZ

Ne
® | Mnrepsan, CymmMma gacToT
HHTEPBA _
a Xi — Xi 41| BaPUAHT HHTCPBAIa, N;
1 3-5 P1
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2 5_7 2p;
3 7-9 3ps
4 911 Py

5 11-13 | 2p;

6 13-15 | 3p;

7 15-17 p1t+p2

3. 1151 reHepanbHOM COBOKYITHOCTH, 33JJaHHOM pacIpecICHHEM:
{ 5| 14 19 2¢ 29 3¢ 35

) 2|
pq 3 p2 2 pp 2

HaﬁHHTC TCHEPAJIBbHYIO CPEIHIOI0, ITCHCPAJIBHYIO AUCIICPCHUIO, TEHEPATIBbHOC CTAHAAPTHOC OTKIIOHCHUC,

MOAy, MECINaHy U pa3dMax.

413 FeHepaﬂBHOﬁ COBOKYITHOCTH CHCJIaHa BBI60pKa, 3alaHHasdg paClpCaACIICHUCM:
1 4 4 4 9 19 12] 14

i ol 20 o P ps| 2ps|  pop

Haiitu BbIOOpOUHYIO CpenHIOI0 BBIOOPOYHBIE AMCIEPCHIO U CTaHAapTHOe oTkioHeHue. OOparute

BHHUMaHue: P; = uuciay OykB B Bamem umenu;p,= umciy 6ykB B Bameil pamunum;ps= ynciay OykB B

umenu Baiero orua.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbI:
1 HpoanaB YCJI0BUC Hpe,[[JIO)KeHHOfI 3ala4uu , MO KOHCIICKTY JICKIUUN Haﬁ,[[I/ITe COOTBCTCTBYIOIIIHE

bopmyIbI.
2.IlpuMeHuTe NEKUMOHHBIA TEOPETUYECKUI MaTepuasl JJisl peLIeHUs] KaKJIOW 3a/lauH.
3 B cinyyae HeoO0XoaMMOCTH IPEACTABUTh T'€OMETPUYECKYI0 HMHTEPIPETALUIO YHCIIOBBIX

XapaKTePUCTHK BBIOOPKH.

Xoa pa6orsi:1l. 3agano pacnpeneneHrue 4acToT BHIOOPKH:
| 4 4 1w
U T

CocTaBuTh pacupeeNeHle OTHOCUTENbHBIX YacTOT.

Onpenenum cHavana 00beM BBIOOPKHU:

Nn=3+10+7+5=25.

n.
Haiiziem oTHOCHTEBHBIE YaCTOTHI 11O hopMyse W, = —:
n

Wy = =012 W, =~ = 0,40;w, = - = 0,28;w, = =0,20.
25 25 25 25
CrnenoBatenbsHO,
x| 2| 6 14 15




wi| 01 04 02 02

Konrposs: 012+0,40+0,28+0,20=1.

2.. ITo pe3ynpraram npumepa 1 TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCUTEIILHBIX YaCcTOT.
Pemenne. OT0OpasHB Ha IUIOCKOCTH TOYKM ¢ KoopauHatamu (X;,N;) W coeauHMB MX OTpe3Kamu,

ITOJTyYHMM IIOJIMTOH YacCTOT: "
10 “
7
5
3
AHAJIOTHYHO MTOCTPOUM ITOJTHFQH-HO-FOHKaM—X W)

Wi} 2 6 12 15 X;

0,40 7

0,28 /
0,20 /
0,12 :

| -
I -

3 Ioctpoitrérucrorpammyiio cnenyromemy cra¥ficrudecké®y pacifpe/ieeHUIO:

Cymma
Ne HHTepf at qac};l\;T
HHTCpBAJIa IUH/I_HOM BapHuaHT
h=5 n
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

Pemenwue. [Ipexnae Bcero, onpenenum 06beM BEIOOPKH:
N=4+6+16+36+24+10+4=100.

IIo u3BeCTHEIM CyMMaM YaCTOT BapUaHT paCCUUTACM IINIOTHOCTDb YaCTOTHI IO UHTCPBAJIAM!

IImo

No HJ‘IOTHOCTB| | Ne
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WHTEpBaJia YaCTOTHI UH | THOCTh
n; TepBa | 9acToT

F na Bl

Ni

h
1 0,2 5 4,8
2 1,2 6 2,0
3 3,2 7 0,8

4 7,2

N300pa3um mosrydyeHHbIH pe3ybTar:

HI\)OO-&UWO’\I:T‘_j
T

|

4. Hajinure CTaTUCTHYECKUE OLEHKUA

BapHUallMOHHBIM PAAOM:

10

15

BapHaHTa X; |

20 25 30 35

40

X

TE€HEPAIBHON  COBOKYITHOCTH,

gactoTa Nj |

001 DY

Pemenue. Onpenenyim 06beM COBOKYITHOCTH:

N. =8+9+10+3=230.

Haiinem renepainbHyto CpeIHIO:

o J— 2 _
JU1s BBIMMCIICHNS TEHEpaNbHOM auciepenn uenomssyem popmyiny Dp = X* (Xr

CPEIIHIO0 KBAJIPATOB:

X

X

(Ol N

8.2+49-4+10-5+3-6

Ll
190

4.

30

_8-2°+9-4%+10-5% +3-6°

3aJIaHHON  CIIEYIOIIUM

=178.

30
45

)2 . Onpenenum



Taxum obpasom, D. =17,8— 42 =18.

[eHepanbHOE CTaHAAPTHOE OTKJIOHEHHUE: O =+/Dp =4/1,8 =1,34.

OOBIYHO MOJYYEHHBIX PE3YJIbTATOB JOCTATOYHO I NPAKTUYECKUX 3a1a4. OIHAKO MOXKHO MOJIyYHUTh
JOTIOJTHUTEJbHBIE XapaKTePUCTHKH [T O0JIee TOHKOM OIIEHKH T'eHepajbHOM coBOKynHOCTH. [IpuBenem

ux:

Moga Mo : HamOoJbIIast 4acToTa

Mo =10.
Menauana Me: BapuallMOHHBIN PsAA AETUTCA MONOJIAM B TOUKE
Me=4)5.
Pa3max Bapuaiuu R: B mpumepe X, = 6;X.;, =2, mo3Tomy
R=6-2=4.

5. U3 FeHepaﬂLHOﬁ COBOKYITHOCTH U3BJICUYCHA BLI60pKa

X 1] 2] 3 4] 5,
n 92 94 10{ 10 10t

Haiigure ctaTucTuueckrue XapakTepUCTUKH BBIOOPKHU.
Pemenne. Onpenenum 00beM BEIOOPKHU:
n=92+94+103+105+106 =500.

Bri6opounas cpeassis:

- 92-1+94-2+103-3+105-4+106-5

Xg =182.
500
Onpenenum CpeaHIO0 KBAIPaTOB:
— 12 .92 .12 A2 B2
X2 _92-1" +94-2° +103-3° +105-4” +106-5 _1145.

500

Beibopounas qucnepcus:
D, = X2 (X, =11,45-1,82% =8,14.

BLI60pO‘lHO€ CTAaHAAPTHOC OTKJIIOHCHUC!

o, =+/814 =285.

®opma npeacTaBieHus pe3yJbTaTa: BbINOJIHEHHas padoTa.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJEHHUEM
HE0O0XOMMOW TMOC/Ie0BAaTENbHOCTH JCWCTBUI; B OTBETE€ MPaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIMYHO", HO JJOMYIIEHbI
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2-3 Hezouera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO I103BOJIAECT MMOJYYUTh IPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI ONTUOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTH pabOThI HE MO3BOJISIET C/IENIaTh PABUIILHBIX BBHIBOJIOB

Tema 4.2 Dy1eMeHTbI TEOPUHU BEPOSITHOCTEH M MATEMATUYECKON CTATHCTUKH

IIpakTyeckoe 3ansaTue Ne 18

Pemenue 3ajla4 ¢ peaJIbHbIMHU JTUCKPETHBIMHA CJIy‘lﬂﬁHblMPl BC¢JIMYHMHAMHU
He.ﬂb paﬁoTbI: HAY4YUTHCA pCUIaTh 3a1a4un MaTeMaTUYECKOM CTaTUCTUKH.

Brinosinus padorty, Bl Oynere:
ymemy:
— peluaTh 337a4u Ha BBIYMCIIEHUE BEPOSATHOCTHU C MCIIOJIb30BAaHUEM JIEMEHTOB
KOMOWHATOPHKH;
— aHaJIM3UPOBATh 3aJauy WM NPOOJIEMY U BBIIEIATh €€ COCTaBHbIEC YaCTH;
—  OIPEAEeIATH dTallbl PEIICHUs 3a1a4u;
— COCTaBJIATH IUIAH JIEUCTBU.
— IUIAaHUPOBATH MPOIIECC MIOUCKA; CTPYKTYPHUPOBATH MOTydaeMylo HHPOPMAIHUIO;
— 0(hopMIIATh Pe3yJIbTaThl IOUCKA

BrinosiHeHne npakTH4YecKOi padoThl cocoOCTBYET (POPMUPOBAHNIO:

OK 01 Bri6bupats criocoOsI pemeHns 3a1ad NpoQecCHOHaATbHOMN e TeTbHOCTH, TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02 Ocy1iecTBisATh MOUCK, aHATIU3 U UHTEPIIPETAINIO HH(POpMAIIMK, HEOOXOAMMOMN ISl BBITIOTHEHHUS
3aJa4 NpoQecCuoHaIbHOM 1eATETbHOCTH.

[IK 5.1 [1nanupoBath 1eATENbHOCTh MOAPA3IEICHUS 10 TEXHUYECKOMY 00CIIY’)KMBaHHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTENIel aBTOMOOHIIS.

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

3aganue:

1. [luckpeTHas ciyyaiiHas BelMYMHa X UMEET 3aKOH PacHpe/IesICHHsL.

X; 0,2 0,4 0,6 0,8 1

p; 0,1 0,2 0,4 P, 0,1

Yemy paBHa BeposTHOCTh P, ? HaliTn MaremaTndyeckoe 0XHIaHUE U AUCHEPCUIO.

2. JIucKpeTHas CITyJaifHas BeTUYHHA X UMEET 3aKOH pacrpeielICHus.
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X; 3 4 5 6 7

p; P, 0,15 P, 0,25 0,35

Haiitu BeposiTHOCTh P, U P,, eciu U3BECTHO, uTo P, B 4 pa3za 6oisbiue P, . HaiiTu MaTemaTudeckoe
0KHJIaHHE U JUCIIEPCHIO.

3. B maptuu u3 10 neraneit umeercs 8 crangaptaeix. Haynaay oroOpanst 2 netanu. COCTaBUTh 3aKOH
pacrpeieHus YUCiia CTAHAPTHBIX JIETajlel cper oToOpaHHbIX. HaliTn MatemMaTndeckoe OXuIaHue,
JMCTIEPCUIO U CPETHEKBAPATUYHOE OTKIIOHECHUE.

4. YCTpOMCTBO COCTOMT M3 TPEX HE3aBHCUMO pabOTaIOIINX JIEMEHTOB. BeposSTHOCTh 0TKa3a KaXK10ro
aJieMeHTa B 0JJHOM oribiTe paBHa 0,1. CocTaBUTh 3aKOH pacrpeeiCHHUs YHCia OTKa3aBIIuX JIEMEHTOB B
OJTHOM oribiTe. HaliTn MaTeMaTniyeckoe OXuIaHKe, JUCTIEPCUIO M CPETHEKBAIPATHYHOE OTKIOHEHHE.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbI:

1. CocraBbTe 3aKOH paclpeneaeHus ClydalHbIX BETUYUH.
2. IlocuuraiiTe MaTEMaTHYECKOE OXKUJAHHUE.

3. Tlocuwuraiite mucrepcuto.

4. IlocuuTaiiTe cpeHEKBaIPaTUUHOE OTKIOHEHUE.

Xox pabdoThI:

1. HI/ICerTHaﬂ cnyqaﬁHa;I BeJIMYMHA X UMEET 3aKOH pacupeaciCHusA.

X. 1 2 5

pi 0,3 P2 012

Yemy paBHa BepossTHOCTh P, ? HaliTu Maremarndyeckoe 0XKHIaHUE U JUCHIEPCUIO.
Pewenwue. P, =1-P, - P, =1-03-0,2=0,5 -

M(X)=1-0,3+2-0,5+5-0,2 =2,3 — MaTreMaTH4ECKOE OXKUIAHHUE.

D(X) = (1-2,3)%-0,3 + (2-2,3)%-0,5 + (5-2,3)?-0,2 = 2,01 — aucrepcus.

2. Haiitn matemarndeckoe oxunanne M(X), nucnepcuto D(X) u cpeqHee KBafpaTHYHOE OTKIOHEHUE
a(x) JMCKPETHOM CIIy4aiiHOM BeNMYMHBI X, 33JJaHHOM 3aKOHOM pacIpe/ieleHus B Tadnune 1:

Tabnura 1
X -5 2 3 4
p 0,4 0,3 0,1 0,2

Pemenne. MaTtemaTrnyeckoe 0KHIaHUE BBIYUCIISIETCS TI0 opMmyIie:
M(X)=-5-0,4+2-0,3+3-0,1 +4-0,2=-0,3
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Jlucniepcus Beraucisiercs mo gopmyie: D(x)= M (X 2 )— [M(X))?.

3aKOH pacnpenesieHus X2 MIPEICTABJICH B Ta0OIHUIIE 2:

Tab6muia 2
X 25 4 9 16
p 0,4 0,3 0,1 0,2

7.
Martematudeckoe OKuIaHue X .

M(X?) =25:0,4 + 40,3+ 90,1 + 16:0,2 =153

Vckomas aucniepcus : D(x)=M (X ? )— [M(X))? =15,3—(-3)* =15,21

Torna Cp€aHeC KBAApATHUUICCKOC OTKIIOHCHUC 6y,Z[CTZ

o(x)=D(X)=41521=39

®opma npeacTaBaeHus pe3yJbTaTa: BbIIOJIHEHHAs padoTa.

Kputepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM O0OBEME C COOIIOJEHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIFHOCTH JEHCTBUI; B OTBETE NPABHIBLHO W aKKypaTHO BBIMOJIHCHBI BCE

3aI1MCHU U BBIYHCJIICHHUA.

Onenka "xopomo' cTaBUTCS, €CJIU BbIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI

2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET TMOJNYYUTh MPABHUIBHBIE PE3YNbTaThl U BBIBOJBI, B XOJE

MpoBeACHUS PaOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIOIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJISET CAENATh MPABHIILHBIX BHIBOIOB
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