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1 BBEAEHUE

Baxknyro yacTh TeopeTnyeckoit v mpodecCHOHaIbHONM MPAKTHUECKOH MOATOTOBKH 00yYaroInXcs
COCTABJISIIOT IIPAKTUYECKUE 3aHATHS.

CocraB u coxepx)aHue NPAKTUYECKUX 3aHATHI HaNpaBlIeHbl Ha peanu3aunuio DPenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEAHETO NPOPECCHOHATHLHOIO 00pa30BaHMS.

Benymeit aupakThUueckodl  IeNbI0  IPAKTHYECKUX  3aHATUH  sgBigeTcs  (hopMHupoBaHHE
npo¢eCCHOHATBHBIX TPAKTUYECKUX YMEHUH (YMEHUH BBITOIHATH ONpPE/eNICHHbIE IeWCTBUS, OTIepalty,
HE0OXOIMMBIE B MOCIEAYIONEM B MPOPECCHOHATBHONU AESITENbHOCTH) WM YyYEOHBIX MPaKTHYECKHX
yMeHUH (YMEHMH pemarh 3aJadd 10 MaTeMaTHKe), HEOOXOJWMBIX B TMOCIEAyIOIIeH y4eOHOM
JEATEIIbHOCTH.

B cootBercTBUM C paboueil mporpaMmoil y4eOHOro mpeaMera «MaTeMaTH4eCKHe METOJIbI
pelleHrs MPUKIAIHBIX MHPOo(GEeCCHOHATIBHBIX 33Jauy» MPEAyCMOTPEHO MPOBEACHUE MPAKTUYECKUX
3aHATHIA.

B pe3ynbraTe ux BBINOIHEHUS 00YJaIOIIUNACS JOKEH YMETh:

VYl pewats npukiagHble 3a7a4n B 001acTy MpodheccuoHalbHOM 1eATeNbHOCTH;

Yo 01.01 pacno3HaBaTe W aHAIW3UPOBATh 3aAady W/WIKM TpobdiaeMy B MpohecCHOHATHHOM H/HIN
COIMAIEHOM KOHTEKCTE; BBIICIAThH €€ COCTaBHBIC YaCTH; ONPEEIISTh ATAIbI PEIICHUS 3aa4l; COCTABIIATh IUIaH
JEWCTBUIL; OTIPeIeNATh HEOOXOIUMBIE PECYPCHI; PEANN30BBIBATH COCTABICHHBIH ILIaH,

Yo 02.01 onpenensith HEOOXOAWMBIE HUCTOYHWUKU WHPOpManuu; 3PpQeKTHBHO HCKATh WHPOPMAIHIO,
HEOOXOUMYIO TS PEUIeHHS 3aJa4H /WK MTPOoOIIeMbl, 0pOPMIIATE pe3yIIbTaThl TIONCKA.

ConeprxkaHye MPAKTUUECKUX 3aHSITUM OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOIIMXCS K OCBOEHUIO
npoeccnoHaNbHBIX MOTYJIEH POrpaMMBbI IIOATOTOBKH CIICIIMAIMCTOB CPETHETO 3BeHA 10 CIEUATbHOCTH U
OBJIAZICHUIO NPOGheccuonanbHbIMu KOMNEMEHUUAMU:

I1K 1.2 BeInonHsATh CTaHAapTHBIE (TUMIOBBIE) PACUETHl CTPOUTEIBHBIX KOHCTPYKIIHIA;
I[IK 2.4 IIpoBoauTh ormnepaTuBHBIH y4dyeT OOBEMOB BBIIOJHAEMbIX pabOT M PpacxojoB
MaTepHalbHBIX PECYPCOB.

Taroke GOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL:

OK 01 Bri6upath criocoObl perieHus 3a1a4 IpopeccuoHaIbHON e TeIbHOCTH TPUMEHUTEIBHO
K pa3JINYHBIM KOHTEKCTaM,;

OK 02 Hcnonp30BaTh COBpEeMEHHBIE CPECTBA MIOMCKA, aHAJIN3a U UHTEPIIPEeTallMi HHPOPMaLIUH
1 UHGOPMAIIMOHHBIE TEXHOJIOTUY JJISl BBIMOJIHEHUS 3a/1a4 MPOPECCUOHAIBHOMN JESITEIbHOCTH.

BeinmonHenne npakTUUecKux paboT Mo y4eOHOM AMCLUUIUIMHE «MaTeMaTU4eCKHe MEeTO[IbI
pelIeHUs MPUKIAIHBIX TPOopECCHOHATbHBIX 33/1a4» HAIIPABIIEHO HA:

- 0000uIeHne, CHUCTeMaTU3alulo, YIIyOJieHHe, 3aKpeIuleHHe, pa3BUTHE U JIeTAIU3ALUI0
MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI 0 KOHKPETHBIM TeMaM y4eOHOW JUCIUILINHBL,

- (hopmMHpoOBaHHE YMEHHI IPUMEHSITH MTOJIyYeHHbIE 3HAHUS Ha TPAKTHUKE, PeaTu3alliio eHHCTBA
VMHTEJUIEKTYAJIbHON U ITPAKTUYECKON EATEIbHOCTH;

- popMUpOBaHME U pa3BUTHE YMEHHIi: HaOII01aTh, CPABHUBATb, COMOCTABIATh, AHAJTM3UPOBATD,
JienaTh BBIBOJBI M OOOOIIEHHS, CAMOCTOSTENBHO BECTU HCCIEAO0BAaHUS, IOJIb30BATHCS Pa3IUUYHBIMU
npreMaMy U3MepeHuid, opopMIIATh pe3ynbTaThl B BUAE TaOIMII, CXeM, IpauKOB;

- pa3BUTHE UWHTEJUIEKTyaJlbHBIX YMEHMH Yy OyIylIuX CIEUUaIMCTOB: aHAIUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIpaOOTKY MPHU PELIEHUH MOCTaBICHHbBIX 33/1a4 MPOo(eCcCHOHAIbHO 3HAUUMBIX KauecTB, TAKUX
KaK CaMOCTOATENIBHOCTb, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAs! HHULMATUBA.

IIpakTHueckue 3aHATUS TMPOBOAATCS B pPaMKax COOTBETCTBYIOLIEH TEMBI, IOCIE OCBOEHUS
TUJIAKTHYECKUX eIMHHII, KOTOpbIe 00eCcTIeUnBal0T HAJTMYUE 3HAHUH, HEOOXOIMMBIX JIJISI €€ BHITOJTHEHHUS.



2METOJUNYECKHUE YKA3AHUSA

Tema 1.1 KoopauHaThl M BEKTOPbBI
IIpakTnyeckoe 3ansaTue Nel
IIpumeHeHne BEKTOPOB /ISl pelIeHUs] TeOMETPHYECKHX M IPAKTHYECKHUX 3a/1a4

Heab: ¢opmupoBaHHe YMEHHUH BBIIOJHATH JCHCTBUS C BEKTOPaMHM Ha IIJIOCKOCTH U B
IIPOCTPAHCTBE, peLIaTh NPUKJIIAJAHbBIE 3a0aUH.
BoinosiHuB padory, Bbl Oyiere yMeThb:

Yl pemaTs npuKIagHbIE 33294 B 001aCTH TPO(HECCHOHATILHOM IS TEIBHOCTH,

Yo 01.01 pacno3HaBaTh W aHANM3WPOBATh 334ady W/WiM mpobiemMy B Mpo(ecCHOHATHHOM W/WIH
COITUAITEHOM KOHTEKCTE; BBIJIENIATH €€ COCTABHBIC YaCcTH; ONMPEACISATh ATAIbI PEHICHUS 331a49K; COCTABJIATH TUIaH
JCHCTBHIA; OTPEACTIATH HEOOXOIUMBIC PECYPCHI; PEaTN30BBIBATH COCTABJICHHBIN ITIaH.

MarepuajibHoe o0ecrnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAJIbl, KOHCIIEKThI JIEKLIH.

3ananmue:
Pewume 3a0auu:

a) Tpu yena nexomopozco semenvhoco yuacmka umetom xoopounamsi (-3; -2), (0; -1) u (-2; 5).
Hoxasxcume, umo yuacmok umeem npsamoy2oibHyio Gopmy, u Hauoume niowadb Y4acmid.

6) Ha cknone 2opvl umeromcs yemoipe coopyxcenusi, yciosHo obosnauenuvie A, B, C u D. Janwv
KOOpOUHamul pacnonodcenuss mpéx coopyycenun. A(2; -1, 4), B@3; 2; -6), C(-5; 0; 2).
Coopyarcenue D pacnonosceno 6 cepeoune medxncoy coopyxcenusamu B u C. Harioume paccmosnue
medncoy coopyrcenusmu A u D.

8) [opoca uz 00Ho20 HacenréHHo20 nyHKma 6 Opy2ou npoxooum cHadaia 12 km Ha cesep, a 3amem 5
KM Ha éocmok. Haiioume Onumny 0opoeu u paccmosinue mexcoy HaceleéHHbIMU NYHKMamu.

HOpﬂ}IOK BbIIIOJTHCHU A paﬁoTbI:

1. BuuMmaTenbHO 03HAKOMBTECH C YCJIOBUEM 3adaHUA.

2. Ilonp3ysicb KOHCIIEKTaMH JIEKLUH, MOAOepUTe HYKHYIO (HOpMyNy WIM COOTBETCTBYIOILEE
YCIIOBUE JUUISl pELICHMS 3a/1a4u.
Ilpumep 1.

Hanbl Toukn A(—3; 1; —1) u B (2; —4; 1). Pa3noxure BeKTOp AB 1o BEKTOpaM 0asuca u HaiuTe ero
JUTUHY.

Pemenue.
1)A_B) ={2—-(-3);-4—-1;1—-(—1))} = {5; —5; 2} - KoOOpAMHATHI BEKTOPA.

—_—
2) Paznoxum AB no BekTopaMm Oa3uca:

AB = 57— 5] + 2k.
3) nuHy BekTOpa HaiaeM 1o GpopMyIie:

ld| = x?% + y2 + z2.

|AB| = /52 + (—5)2 + 22 = /54 = 3+/6.




dopma npeacTaBieHusi pe3yJabTaTa: BBHITIOJHCHHOE 3a/IaHHE.

Kpurtepun onenku:

Onenka "oTJMYHO'" CTaBUTCA, €CiM padOTa BHINOJIHEHA B IMOJHOM 00BEME C COONMIOCHUEM
HEOOXOAMMOH ITOCIEA0BATEILHOCTH ICHCTBUM.

OreHka "'Xopo1o' cTaBUTCS, €CJIU BBHITTOJTHEHBI TPEOOBaHMSI K OIICHKE "OTIMYHO", HO JIOIYIICHBI
2-3 HenmouerTa.

Orenka "'y/10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABHIIbHBIEC PE3YJILTATH U BHIBOJBI.

OreHka ""Hey/10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM padOTa BHIMIOJHEHA HE TIOJIHOCTHIO HIIH O0BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MIPABIILHBIX BBHIBOJIOB.

Tema 1.1 KoopauHaTbl H BEKTOPBI
IIpakTuyeckoe 3ansiTue Ne2
Pemrenne 3aa4 Ha MCNO/Ib30BAHUE BEKTOPHOI0 M CMEIIAHHOIO NPOU3Be/IeHUS /151 HAXO0MKICHUSI
IJIomAaei 1 00LeMOB

ean: popmupoBaHrUe yMEHUI NIPUMEHATh TEOPETUUECKHE 3HAHUS IIPH PEIIEHUH NPAKTHUECKUX
3ajad.
BoinosiHuB padory, Bbl Oy/ieTe yMeThb:

VYl pewats npukiagHble 3a7a4n B 001acTy MpodheccuoHalbHOM 1eATeNbHOCTH;

Yo 01.01 pacno3HaBaTh W aHAIW3UPOBATh 33Jady W/ TpobieMy B Mpo(ecCHOHATHHOM W/HIH
COIMMAJIBHOM KOHTCKCTC, BBIACIATH e€ cocTaBHBIE YacCTH; OMMPEACIIATEL dTallbl PECHICHUA 3ala4U; COCTABJIATH IJIaH
JICHCTBUIA; OMPEIeNAThH HEOOXOIUMBIE PECYPCHI; PEATN30BBIBATh COCTABICHHBIH TUIaH.

MarepuanbHoe o0ecniedeHne:
NunuBuayanbHble 3a1aHUs, CIIPABOYHbIE MATEPHUAIIbl, KOHCIIEKTHI JICKIIAMN.

3ananne:
M- KOJIM4YEeCTBO OYKB B UMEHU
N- KOJIMYeCTBO OYKB B (paMIIINU
P- MecALl POKACHUS

1. Aswaemcs au mouxku A(-3,n-5), B(4,n-5), C(4,m) yeramu npsmoyeonvroco yuacmxa
3emau?

2. Ilposepumy, sensiomes iu mouku A(m, n-4,3), Bk, n-2, 12), C(m+2,n, 5) u D(5, m+3,
k-7) eepuunamu mpaneyuu.

-

3. Haimu niowadb napaiienozpamma, NoCmpoeHHo20 Ha 6eKmopax a u B eciu |al =
g > 7 T
4,|B) =5,2(a,5) == )
4.  Haumu eexmopmnoe npouseeoenue eekmopos a = (m,n,k),b =(m+2,n—5,k —
2) u e2o OnuHy.
5. Jdaner eexmopur d = (m,nk),b=(m+2,n—-5k—-2),c=(m-3,nk+1).
Boiuucaumo cmewannoe npoussedenue 6eKkmopos.

IHopsinok BbINMOIHEHHs PA0OTHI:

1. BHUMaTenbHO 03HAKOMBTECH C YCIOBUEM 3a/1aHHUS.

2. Ionp3ysiCh KOHCTIEKTAMU JICKIIUH, MOA0EpUTE HYXKHYIO (POPMYITYy HIIM COOTBETCTBYIOIIEE
YCIIOBHE U1 PEILLECHUs 3a1a4u.

Ilpumep 1.

a) HaifTu JMHY BEKTOPHOTO IIPOM3BEEHHs BeKTOpoB @ 1 b, ecim |d| = 2, |E | =3,2(d, I;) =

w [N

IR
0) Haiitu momaas napasienorpaMma, HOCTPOEHHOTO Ha BEKTOpax d u b.
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Pemenne:
a) Ilo ycmoBuio TpeOyercs HaWTH AJIMHY BEKTOpa (BEKTOpHOrO mpou3BencHus). I[lo
COOTBETCTBYIOLIEH dopmyIe:

- 7 " . . T
|d x b| = |&|-|b|-51n4a=2-3-51n§=3\/§.
0) ITo ycnoBuio TpebGyeTcss HAWTH IUIOIIA/b TTAPAJIIENOrPaMMa, IOCTPOEHHOTO Ha BEKTOpax d
R
u b. Ilnomaap naHHOTO MapajuieorpaMMma YHUCJICHHO paBHA JJIUHE BEKTOPHOTO IMPOU3BEACHUSA:
' - ' . . TT
Swap=|@ > b| = ldl - |b| - sin & =23 -sin3 = 3v3.
®opMma npeacTaBJIeHNs Pe3yJbTAaTa: BHIIOJTHCHHOE 3a/I1aHNUC.
Kpurepun oneHku:
Onenka "OoTJMYHO'" CTaBUTCS, €Cid pabOTa BHIMIOJHEHA B MOJHOM 00BEME C COOIOICHUEM
HeoOXO0IUMOM IOCIIEA0BATEIBHOCTH AEICTBUNA.
Ormenka "xopomo' CTaBUTCS, €CIIU BBIIIOJIHEHBI TPEOOBAHMS K OIIEHKE "OTIMYHO", HO JOMYIIICHbI
2-3 Henoyera.
Onenka "y10BJIeTBOPUTEIBHO'" CTAaBUTCS, €CITU pab0OTa BBIMOJIHEHA HE TIOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YIbTAThI U BBHIBOJIBI.

OreHka ""Hey10BJIETBOPUTEJIBHO' CTAaBUTCSI, €CJIM pa00Ta BBITIOJHEHA HE TTOJIHOCTHIO WIIH 00BEM
BBIITOJIHEHHOW YacTH pabOThI HE TIO3BOJISIET CJIENIATh PABUIIBHBIX BBIBOJIOB.

Tema 1.2 J/IuHMHT HA IVIOCKOCTH
IIpakTnyeckoe 3ansaTue Ne3
CocraBjieHUe YpaBHEHHIi MPSIMBIX U pPelleHHe 32124 HA B3aNMHOE PacoJI0KeHne NMPSIMBIX
HA MJIOCKOCTH

Hean: GopmupoBaHne yMEHHI TPUMEHATh TEOPETUUECKUE 3HAHUS TIPU PEIICHUH TTPAKTUYECKHUX
3a/1a4.
Beinosinue padory, Bl Oyere yMeThb:

VYl pemats npukiagHbie 3a7aud B 001acTu MpodeccnoHanbHOM 1eaTeIbHOCTH,;

Yo 01.01 pacmo3HaBaTh W aHAIW3UPOBATH 3a/a4y W/WIK TpobieMy B NpodecCHOHATBHOM W/ HIIH
COIIMaJIbHOM KOHTCKCTC, BBIACIIATH €€ cocTaBHBIE YaCTH; OMPEACIIATDh dTallbl PECHICHUA 3ala4; COCTABIIATH IJIaH
ﬂeﬁCTBHﬁ; OIIPpEACIIATD HGOGXOI[I/IMBIG PECYPCHI; pCAIN30BbIBATH COCTaBJICHHEIN IJIaH.

MarepuajnbHoe o0ecnieyeHue:
NHnuBuayanbHbIC 3a1aHMS, CIIPABOYHBIE MATEPUAIIbI, KOHCTICKTHI JICKITH.

3aganue:

M- KOJUYECTBO OYKB B UMEHU

N- KOJIM4YecTBO OYKB B (paMUITHH

p- Mecs1 poxXACHMS

Pewuume 3a0auu

1. CmpoumenvHulii 06vexm Haxooumcs 6 mouke nepecedenus npsamolx mx —py +n =0 u x —
y — p = 0. Haiimu koopounamul mouku HAx0HCOeHUus CmpoumenbHo2o 00beKma.

2. Hatioume ocmpuiil yeon mexcoy npamoimu: mx +ny —p = 0unx —py —nm = 0.

3. UYepez mouky c koopounamamu (—n;1) 6ydem nponosicena Hosas Oopoca, Komopas
napannenvbHa 0opoee, npoxoosawei no npsamou PX+y-m=0. Cocmasumo ypagnenue npsamotl, no Komopou
bydem npoxooums HO8As 00Po2a.

4. U3 mouxu A(m; —1) na npsamyro nx+py+I1=0 onywen nepnenouxyrap. Cocmasbme e2o
ypasHenue.

Ilopsinok BbINOJTHEHHS PA0OTHI:

1. BuuMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3a/laHUS.

2. Tonp3ysich KOHCIEKTaMH JIEKIUH, MOA0epUTe HYXKHYI0 (POpPMYTy WM COOTBETCTBYIOIIEE
yCIIOBHUE JJISl peLICHUS 3aa4H.

Ipumep 1.



Haiitu Touky nepeceyeHust mpsMbIX:
2X+3y-12=0 u x-y-1=0.

Pemm cucremy:

2x+3y—12=0, (2(1+y) +3y—12 =0,
{ x—y—1=0, { x=1+y,

{2+2y+3y—12=0, {5y=10, {y=2,
x=1+y, x=1+y, =3

OtBeT: TOUKa M (3; 2).
dopMma npeacTaBJeHNs pe3yJbTaTa: BHIIOJIHCHHOC 3a/I1aHHUC.

Kpurtepun onenku:
Onenka "oTJMYHO'" CTaBUTCA, €CIM padOTa BHINOJIHEHA B IMOJHOM 00BEME C COONMIOICHUEM

HEe00XO0IUMOM MOCIIEN0BATENbHOCTA JEUCTBUN.

Onenka "xopouio' cTaBUTCs, €CIIU BBITIOJHEHBI TPEOOBAaHUS K OIIEHKE "OTIUYHO", HO JJOMYIIEHbI

2-3 Henmoyera.

Onenka "ya0BJ1eTBOPUTEIBLHO'" CTaBUTCS, €CIIM paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM

BBITIOJTHEHHOM YacTH TAaKOB, YTO IMO3BOJIACT MOJYYUTh NPAaBUJIbHBIC PE3YJIbTAThI U BBIBOABI.

Onenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clii paboTa BHINOIHEHA HE MOJTHOCTHIO UITH 00BEM

BBIIIOJIHEHHOM YacTH pa6OTI)I HC MMO3BOJIACT CACIIATh IMPABUJIbHBIX BBIBOAOB.

Tema 1.2 /IMHUH HA MJIOCKOCTH
IIpakTuyeckoe 3anaTue Ned
Pemenue 3a1a4 Ha cocTaBjieHHe YPaBHeHHH KPUBBIX BTOporo nopsaka. [locrpoenue
KPHUBBIX BTOPOI0 MOPsiIKa

IIe.m;: q)OpMI/IpOBaHI/IC yMeHI/Iﬁ MNPUMCHATH TCOPECTHYCCKUC 3HAHUS ITPU PCHICHUHN TPAKTUYICCKUX

3ajad.

BoinosiHuB padory, Bbl OyieTe yMeThb:

VYl pemats npukiiagHble 3a7a4n B 001acTy MpodeccnoHalbHOM 1eATeNbHOCTH;
Yo 01.01 pacmo3HaBaTh W aHAIW3UPOBATh 3a7adyy W/WIKM [pobieMy B NpodecCHOHAIBHOM H/MIIH

COLIMAJIBHOM KOHTEKCTE; BBIJIEIATh €€ COCTaBHbIE YaCTH; ONPEACIIATh 3TAllbl PEIIEHUS 33/1a4y; COCTABIIATH IUIAH
JICHCTBUIL; OTIPEIENATH HEOOXOIUMBIE PECYPCHI; PEATN30BBIBATh COCTABICHHBIH TUIAH.

MarepuajbHoe obecnedeHne:
WunuBuyanbHble 3a1aHNs, CIPABOYHBIE MAaTePHAIbl, KOHCIICKTHI JICKIIHH.

3ananue:

1. ITocmpoums nunuu, 3a0annvle ypasHenuAMuU:

x? +y? = 25; 6) (x—3)3+(y+2)?2=09;
2 2 2 2

2Ly, g Z-L =1

16 ' 25 16 36

Y2 _ 2 1; e) x?=—10y.

2. Pemuume 3a0auu:
2
y

= 1. Hauoume onuny
121

2
X
a) beceoka umeem popmy annunca, 3a0anno2o ypagnenuem T
U wWupumy b6eceoxu.
6) Cocmasums ypasHenue cunepoonvl, eciu e€ hoxycol Haxooamces 6 mouxax (-4, 0) u (4; 0)
U OUHA BeujeCm8eHHOl Ocu pasha 0.

6) Haiimu sxcyenmpucumem 2unepbont 24x% — 25y? = 600.
2) Cocmasumv ypaenenus napabon ¢ 6epuumoll 8 Hauaie KOOPOUHAM, O/l KOMOPbIX
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OUPEKMPUCAMU CYHCAM NpsMble X = —2 u X = 3.
0) Havimu nnowaos uemulpéxy2onbHUKa, 08¢€ 8ePULUHBL KOMOPO2O Jledcam 6 hOKYcax daiunca
x% + 5y2 = 20, a 0se Opyaue cosnadaiom ¢ KoHYam €20 MAaioti OCu.
Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 33aHMUSL.

2. Tlonp3ysich KOHCIEKTaMH JIEKIUH, MOJ0CpUTE HYKHYIO (OPMYIy HIM COOTBETCTBYIOIIEE
YCIJIOBUE JJISl PELLICHUS 3a1a4u.

Ilpumep 1.

CocTaBUTh YpaBHEHHE JIMHHUH, PACCTOSTHUE KaXKJI0M TOUKH KOoTOpoil oT Touku F(8;0) BaBoe
Oosbiie, yeM oT npsmMoii x-2=0.

Pemenne

[Tycte M(x;y) — Touka nuauu. [To ycnosuto 3agaun MF=2MN.

Torna

\/(xM —xp)?+ (ymw —yr)? = 2\/(xM —xn)?+ (m — Y%

JE =82+ —0)2=2/(x—2)2+ (y—y)%
BOSBOI[SI B KBa,I[paT nu paCKprBa}I CKO6KI/I, HOJ‘Iy‘II/IM

2 2
x* y
3x% —y? =48, unu i 1. ITonyuunu ypaBHEHUE TUTIEPOOIIBI.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepun oneHku:

Onenka "oTJMYHO'" CTaBUTCS, e€Cii pabOTa BHITIOJHEHA B IMOJHOM 00BEME C COOIIOICHUEM
HE00X0TMMOM MOCIIeI0BaTEIbHOCTH ACHCTBUM.

Onenka "xopomo' cTaBUTCS, €CJIU BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 HenoueTa.

Orenka "'y10BJIETBOPUTEJIBHO' CTAaBUTCS, €CITU padOTa BBHIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh PABHIBHBIE PE3YIbTAThI U BHIBOJIBI.

OreHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIU pabO0Ta BHITIOJHEHA HE TIOJTHOCTHIO HIIH O0BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh MPABHIIbHBIX BHIBOJIOB.

Tema 2.1 Ilnomaau niockux GUryp U NOBEPXHOCTEH Tesl
IIpakTnyeckoe 3ansaTue Ned
Pacyer niromaaei cTpouTeIbLHBIX KOHCTPYKIMI

Heab: popmMupoBanue yMEHUN MPUMEHITh TEOPETUYECKUE 3HAHUS TIPH PEIICHUH MTPAKTUIECKIX
3ajad.

BoinosiHuB padoTy, Bbl Oy/ieTe yMeThb:

VYl pemats npuKIaaHBIC 331241 B 00J1aCTH TPO(PECCHOHATIEHON e TETHFHOCTH,

Yo 01.01 pacmo3HaBaTe M aHANM3WPOBaTh 3agady W/Wid npobieMy B MpodEeCCHOHATBHOM /WU
COIMAITEHOM KOHTEKCTE; BBIJIENISATh €€ COCTABHBIC YaCTH; ONPEACIISATh ATAIbI PEHICHUS 33/1a4K; COCTABIIATH TUIaH
JICVCTBUIL; OTIPEJIeNIATH HEOOXOIUMBIE PECYPCHI; PEATN30BbIBATh COCTABJICHHBIH TUIAH.

MarepunanbHoe obecniedeHue:

NunuBuayanbHble 3a1aHUs, CIIPABOYHbIE MATEPHUAIIbl, KOHCIIEKTHI JICKIIUM.

3ananue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJTUYECTBO OYKB B (haMUTUHU
p- Mecsn poXIaACHU



1. B nowmemieHuu, pasmep KOTOPOro M METPOB Ha N METPOB, TPeOyeTCsl BHIIOIHUTH PEMOHT:
CTCHBI OKJIEUTh O0O0SIMH, TIOTOJIOK TTOKPACHUTh, HA MOJI TOCTEIUTH JTUHOJIEYM. BricoTa moTomka
B nomenieHun 3metpa. B nomeniennn numeercst oaHa ABepb mupuHoit 0,8 METpOB U BHICOTOM
2 MeTpa, U ABa OKHa pazmepoM 1 Ha 1,5 MeTpoB KaxJ10€.

Pa3mep ogHoro pysiona o6oes 0,5 Ha 10 meTpoB. Llena ogHoro pynona o6oes (P-20) pyOiieid.
Bec oHol ynmakoBku Kies 1 060es 500r. Pacxon kiest st 060es 200r/m2. Llena ynakoBku
kiest 150 pyOneit.

Bec onHO#t GaHKM Kpacku Juis IoTonka 3Kr. Pacxon kxpacku 150r/m2. Llena ongnoil Ganku
kpacku (M-50) pyOaeit.

upuna mnosjoTHa JuHOJIeymMa 2M. lleHa OJHOrO MOTOHHOTO MeTpa JuHosieyma (M-n-p)
pyOneit.

Paccunraiite CTOMMOCTD MOKYIKU OTJEIOYHBIX MaTEPHUAJIOB JIJIsl IPOBEACHUS PEMOHTA.

2. CKonbKO YacoB MOTpeOyercs OIHOMY Malsipy A OKpacKd NaHEIH BBICOTOM 2 M B
TIOMEIIEHNHN KUCTBIO M BAIMKOM, ECIIH HOpMa BPEeMeHH J1si okpacku 100M2 KucThio — 6,4 yaca,
BaJIUKOM — 3,4.

3. CKOIbKO TOHAJOOUTHCS Kpacku, 4YTOObI TOKPACUTh OaKk MUIUHAPUYECKOW (OPMBI C
JTMaMETPOM OCHOBaHHS 1,5 M 1 BBICOTOM 3 M, €CJIM Ha OJUH KBAJPATHBIA METP PaCXOayeTCs
200 r. kpacku

ITopsinok BbINOJIHEHUs padoOThI:
1. IloBTropeHue GopMyI BEIUUCIECHUS TIIOIIAIEH

2 "
3 A=a" 4 + A=a-b
b
b A a+b '
= )
h >
a A=a-b-sina
r A=a .+ he=b+h, a
L ah
A= 2 -
c ) 1
[= ne A== absina
a A= a-b v

N
-
+
[+
0

A=

Ilpumep 1.
Jlan mian kBapTupbl. 3MepuM pa3Mepbl KOMHAT B TTOACOOHBIX MMOMEIIEHUHN U TIEPEHECEM UX B
TeTpans ¢ macmrabom 1 cm =1 m.

—t

3 3 { - )

1. 3amumem pa3Mepbl KOMHAT U MOJCOOHBIX TOMEIIEHUN B TETPAIb:
-1 komHataa =3,2M;b = 2,6 M;
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-2 koMHartaa = 3,6 M;b = 2,4 M;
- 3 komuaraa = 5,0mM;b = 3,2 m;
- xyxHsa = 3,2M;b = 2,8 m;
BaHHaga = 1,1 M;b = 1,5 Mm;
tyanera = 0,7 M;b = 1,5 m;
kinagosasa = 0,5 M;b = 2,4 m;
- mpuxoxasa = 1,8 ;b = 3,9 m;
kopugopa = 0,9 mM;b =24 m;
2. BpIuncIuM IUIOMAIH OTOEILHO KaXKA0H KOMHATHI M MOACOOHO-HA0I01aeMOTO IIOMEILCHHS.
A, =3,2-2,6 =8,32M%
A, = 3,6 2,4 = 8,64 M?;
A; =5,0-3,2 = 16,0 M?%;
A, =3,2-2,8 =896 mM?;
A, =1,1-1,5=16,5M%
A, =0,71,5 = 1,05 m?;
A, =05-24=12m2;
Ap=18-39=7,02 MZ;
Awp =09 -2,4=2,16 MZ;
3. BpluuciauM mosie3Hy0 IUIONIaAb, IUIOMAAb IMOJCOOHBIX MOMEIIeHHH U OOy IJIOMadb
KBapTUPBL:
Anon = 8,32 + 8,64 + 16,0 = 32,96 M.
Anonnon = 8,96 + 1,65+ 1,05+ 1,2 + 7,02 + 2,16 = 22,04 m>.
Aoom = 32,96 + 22,04 = 55 M,
4. Beranciaum K0dQPHUIUEHT MITaHUPOBOYHBIN:
K=32,96/8,96 = 0,599 = 0,6.
5. Jlnsg KyXxHU ¥ KOMHAT BBIOMPAIOT OKHA C muiommaapio 1,5-1,5 =2,25 M.
6. Beruucium k03 GUIHEHT OCTEKIEHHOCTH:
KOCT.KyXHI/I = 2,25/8,96 = 0,25
Koer. 1xoms = 225/8,32 = 0,27
Kocr. 2comn = 2.25/8,64 = 0,26.
Koer. 3xomn = 2.25/16,00 = 0,14.

dopma npeacTaBiaeHus pe3yJabTaTa: BBIIIOJIHEHHOE 3a/I1aHHE.

Kpurtepun ounenku:

Onenka "oTJMYHO'" CTaBUTCS, €Clid pabOTa BHIMOIHEHA B MOJIHOM 00BEME C COOMIOIEHUEM
He0OXO0INMOM IMOCIIEN0BATEIbHOCTHA JENCTBUN.

Onenka "xopouio' cTaBUTCS, €CITU BBITIOTHEHBI TPEOOBAHUS K OIIEHKE "OTIUYHO", HO JTOMYIIEHbI
2-3 HemouerTa.

Ornenka "yn0BJIeTBOPUTEIBLHO'" CTaBUTCS, €CITU paboOTa BBIMOIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABWIBHBIC PE3YJIbTATH U BHIBOJIBI.

Orenka ""Hey/I0BJIETBOPUTEIBHO' CTABUTCS, €CITM pabOoTa BHIMOJIHEHA HE TIOTHOCTHIO UITH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 O0bEMbI TEJ
IIpakTHyeckoe 3ansaTHE N26
Broruuciienue 00EMOB J1eTajielf CTPOUTEIbHBIX KOHCTPYKIM, onipeesieHne 00 beMa
3eMJISIHBIX padoT

Heas: popmMupoBaHrUEe yMEHUI NPUMEHATH TEOPETUUECKUE 3HAHUS TIPH PEIICHUH MPAKTHYECKUX
3azad.
BeinosiHuB padory, Bbl Oyiere yMeThb:
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VYl pemats mpUKIaaHBIC 33/1a4U B 00J1aCTH TPO(PECCHOHAIBHON IeATEILHOCTH;

Yo 01.01 pacmo3HaBaTh M aHANM3WPOBaTh 3agady W/Wid mpobieMy B MpOoEeCCHOHATBHOM W/WIN
COLIMAJTLHOM KOHTEKCTE; BBIACIISATH €€ COCTABHBIC YaCcTH; ONMPEACIIATh TAIBl PELICHHUS 3a1a4K; COCTABIATH IUIaH

JeHCTBHIA; OTPEAETIATh HEOOXOIUMBIE PECYPCHI; pEaTM30BBIBATH COCTABIICHHBIH ITJIaH.
MarepuajibHoe o0ecnieyeHue:
WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBI JICKIIHIA.

3aganue:

1.

=

o wWn

Kenezoberonnas nmanens umeet pazmepsl 600x120x22cm. [o Beeit ee aiMHe pa3MenieHbl EeCTh
HWIMHAPUYECKUX OTBEPCTUM, 1MameTp KoTopbix 14 cm. Halitu maccy naHenu, eciu mI0THOCTh
Mmatepuana 2,5 m/cM3. (M=pv)

K snexTpomemaike A NPUTOTOBJIEHUS TUIICOONMIOYHOM MAacCTUKM HPUIIAraroTcs 4YeThbIpe
WIMHAPUYECKUX 0adKa. 3a KaKAbIH UK padOTHI 3aMOIHAIOTCS Bee uyeThipe Oauka. Kaxapiii u3
6aukoB umeet auameTp 350 MM u BeicoTy 430 MM. [IpoJOIKUTENIBHOCTD LIMKJIIA TPUTOTOBIICHUS
MacCTHKH, BKJIIOUasi 3aChIIKY U BBITPY3Ky, cocTaBiseT npuMepHo 10 mun. Kakoe xonnyecTBo
MacTUKHU MOKHO IPUTOTOBUTH B TE€YEHUE OJJHOTO Yaca HeNpepbIBHON paboThI?

Ha crpoutenbHbIX mioniazkax necok XpaHsaT B mradensx. [locie nmprueMku BiakHBIM IECOK
YJIOKWIN B IITa0esIb KOHUYECKON (hOpMBI, pa3Mepbl KOTOPOTO OKA3aJIMCh CIEAYIOUMMHU: JUTUHA
OKPY’KHOCTH OCHOBaHHUs 32 M, AsMHAa 110 oTKocy 7 M. Onpenennure 00beM NPUHUMAEMOTO IecKa,
YUUTBIBAs CKUJIKY Ha BJIaKHOCTb Bo3ayxa 15 %.

[Ipou3BoauTCs HaHeceHWE pacTBOpa Uil YIYYIIEHHOH IITYKaTypKd C  IIOMOIIBIO
pactBopoHacoca . [Io HopMe paciieHkH 3a 1 KB. M OIITYKaTypeHHOW IMOBEPXHOCTHU TOJILIMHOM
mTykaTypHoro Hamera 20 MM mrykarypy nojiaraercs orsata 10,8 py6. HecoOmronenue Hopmbl
TOJIIIEHBI IITYKAaTypHOIO HAMETA BJIeUeT epepacxo/ Chlpbs U feHer. [Ipuuem, npu yBesnndyeHue
TOJIIIIEHBI HAMETa Ha KaXAble 3 MM K HOpMeE pacueHku nobOasmsercs 5 k. [loxcumraiite Ha
CKOJIPKO YBEJIMYMBAETCSI CTOMMOCTh palbOoThl IITyKaTypa B KOMHare ¢ oOpabaTbIBaeMoii
NOBEpXHOCTHIO 120 KB. M , €CJIM TOJILIMHY IMITYKaTypHOTO HAMETa YBEJIUYUTH Ha 6 MM.
Omnpenenure 00beM TIpyHTa, JISKAIIETO B )KEJIE3HOAOPOXKHON Hacwimu JuiMHOM 800 M ,eciu
CEYCHHE HACHIU uMeeT ¢opmMmy Tpareuuu ¢ ocHoBanueMm 10 M u 6 M. OTMeTKa Mo peiike y
OCHOBaHUS HaCBIIU U 110 €€ BepXy paBHa 2531 n 1531.

ITopsinok BbINOJHEHHS Pa0OTHI:

[ToBTOpenue popmyn aJist BBIUMCIECHUS 00beMa
reOMETPUUYECKUX TEIL.

Pa3znaya uHIUBHAYaTbHBIX KapTOUEK.

CocraBieHue alropuTMa pelieHus, 00bsICHEHNE IpenogaBaTes.
CamocrosarensHas padboTa.

Onenka paboThI CTYZCHTOB.

ITogBeneHne UTOTOB.

Ilpumep.

Paccuurtath pacxo] M3BECTKOBO-IIEMEHTHOTO PACTBOpA MPH YIYUHIEHHOM WITYKAaTypKe KHJION
komHaTkl. Pazmepsl koTopoit 3000x4000x2500 ecnu TommumHa pactBopa 15mMM. Paccunrtars nepepacxon

pacTBopa Npyu yBEIWYEHUH TOJLIMHBI IITYKaTypku Ha 3MM. OkHo 2000x1500, nBeps 2000x900.

Pemenne

Haitném nomanb NoBEpXHOCTH CTEH
S=3-4-2,5-2-1,5-2-0,9=30-3-1,8=25,2 m*.

Haiiném 06béM pacTBopa

V=25,2-0,015=0,378 m°.

VYBeIn4YUM TOJIIMHY IITYKaTYPKH Ha 3 MM U Hailiém 06bEM pacTBopa
V=25,2-0,018=0,4536 m>.
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Haitném nepepacxon pactBopa
0,4536-0,378=0,0756 m°.

dopMma npeacTaBJIeHNs Pe3yJbTAaTa: BHIIOJTHCHHOE 3a/IaHNUC.

Kpurepun oneHku:

Onenka "OoTJMYHO'" CTaBUTCS, €Cid pabOTa BHIMIOJHEHA B MOJHOM 00BEME C COOIOICHUEM
HeoOXO0IUMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.

Omenka "xopomo' CTaBUTCS, €CIIU BBINIOJIHEHBI TPEOOBAHMS K OIICHKE "OTIUYHO", HO TOMYILECHBI
2-3 Henmoyera.

Onenka "y10BJIeTBOPUTEIBLHO'" CTAaBUTCS, €CITU pabOTa BBIMOJHEHA HE TOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABHIIbHBIE PE3YJIbTAThl U BHIBOJIBI.

Orenka ""Hey/I0BJIETBOPUTEIBLHO' CTaBUTCS, €CIIM padoTa BHIMIOJTHEHA HE TIOJHOCTHIO HITH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISET ClIeNaTh MPAaBUIbHBIX BHIBOIOB.

Tema 3.1 MaTpuubl 1 onpeaeanuTe I n
IIpakTuyeckoe 3ansiTue Ne/
JeiicTBUS HaJ MATPULIAMH

Heab: dopmupoBaHue yMEHHI BBINOIHATH apudMeThyecKkue NEHUCTBUS C KBAApPaTHBIMH U
MIPSIMOYTOJIbHBIMA MAaTPULIAMU, IPUMEHATh MATPHUIIBI K PEIICHUIO 3a]1a4.

BoinosiHuB padory, Bbl Oy/ieTe yMeThb:

Yl pemats npukiaaHble 331a4U B 001acTH IPO(ECCUOHATLHOM e TEIbHOCTH;

Yo 01.01 pacmo3HaBaTh W aHAIW3UPOBATH 3a/adyy W/WIK MpobdiemMy B NpodecCHOHATBHOM W/ HIIH
COIMMAaJIBHOM KOHTCKCTC, BBIACIATH e€ cocTaBHBIE YacCTH; OMMPEACIIATEL dTallbl PECHICHUA 3aia4u; COCTABJIATH IJIaH
HeﬁCTBHﬁ; OIIPpEACIIATD HGOGXO,I[I/IMBIG PECYPCHI; pCAIN30BbIBATH COCTaBJICHHBLIN IJIaH.

MarepuanbHoe o0ecnieyeHue:
NupuBuyanbHbIE 3a1aHUS, CIIPABOYHBIE MATEPUAIIbI, KOHCIIEKTHI JICKIIUM.

3ananue:
1. Jlanwvt mampuyur:

2 3 ’ 2 =2 4 5 0
F={1 5 =2 ,G=<—7 2 1 |;H=|1 3 2
1 -2 O 0 1 3 2 1 -3
Boinonnume oeiicmeusn:

a) A-B+C-D; 6) A-C—B-D;

B)A-D+C2; r) B-A—-C-B;

n) B-C—C-A4; e) D- A+ B?

x)D + B + A?; 3) D2 —D-(C;

nF-G+G-H; K) F-H—G-F;

1) H-F — G?; M) F -G+ H? — F?,

2. Pemuume 3a0auu:
1) Cmpoumenvuas pupma oxazvieaem yciyeu mpéx U008 u npu SMoM UCHOLb3YEN PeCyPCbl O8YX

munog. Hopmer 3ampam pecypcoé Ha eounuyy yciye Kaxcoo2o 6uda 3a0anvl mampuyei:A =
(2 1 3

1 3 4
Kaxosvr obwue 3ampamor chupmvr na oxazanue 100 eounuy ycaye nepsozo euoa, 200 eounuy yciye

emopoeo euda u 150 edunuy yciye mpemve2o euoa?

).Cmowuocmb eOuHuYbl pecypcos Kasxcoozo muna 3adana mampuyei B = (10 15).
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2) Ilocmynienue pacxooHvlx Mamepuanog 6 O0O0HY CMPOUMENbHYI0 QUPMY ONRUCHIBACMCSL

16 20 100
mampuyeu Ay = <30 19 50 ) a nocmynjieHue pacxooOHblX MaAmepuaios 8 Opy2yro CmpouUmeIbHyIo
26 34 82
110 32 49
@upmy onucvisaemcs mampuyen A, =| 28 25 75 ). Haiioume cymmapHnwiii 3603 6 obe gupmbi,
37 16 86

2000801l 34603 6 00e hupmbl, eciu no 002080pY NPOUIBOOUMCS €IHCEMECAUHBLU 3A6803 OOUHAKOBLIX
napmutl pacxoOHblX Mamepuaios.
3) Ilo 3akazy ¢ 3a600a Ha CMPOUMENLHYIO NIOWAOKY OOCMABUIU MAMEPUALbl, NOCMYNIeHUE
1500 756 1234
Komopulx onucvleaemcs mampuyet A = ( 864 1490 542 ) HO OaHHble Mamepuaivl He

1681 438 981
UCNONbL306AUCy 6 NOAHOM 00véme. Haiidume Koiuuecmeo Mamepuanos, OCMASUWIUXCA HA

cmpoumenvbHoU niowalke, eciu KOIU4ecmso UCnOIb308aHHbIX MAMEPUANO8 ONUCHIBAemcs Mampuyetl
1272 426 899

A, = < 141 1360 413).
945 390 867

4) Havimu 0b6wyro cmoumocms Colpbsi, RAGHUPYEMYIO OJis BPOU3B0OCMEA NPOOYKYUL 08YX 8U008

P1u P>, ecnu naan svinycka npooykyuu 3adan mampuyei P = (20 50). Hopmul pacxooa coipbs mpéx
7 6 1

3 2 1

61008 S1,52,S3 Ha edunuyy npodykyuu 3a0arna mampuyei S = ( ), U U3BECMHA CMOUMOCHb

3
eOUHUYDL CHIPLAL Ka#CO020 8uoa (yci.ed.) — mampuya C = <3>

1
Ilopsinok BbINOHEHHS PadOThI:

1. 3anummuTe 3a1aHKeE.
2. Omnpenenurte, Kakue ACHCTBHS, W MO KAKUM MPaBHIaM HEOOXOAUMO BBHIIOTHUTE. [IpounTaiite
KOHCIIEKT.
3. BemonnuTe neiicteus. [IpoBepbTe NpaBUIIBHOCTD BEIYUCIICHHH.
Ilpumep.
1.

-3 2 -3 1 0 =5
Hanel matpunpl: A =| 1 5 —-2|u B=|3 —4 1 |

2 4 -1 0o -2 2
Hatigure: 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 —2)'(3 -4 1>=<16 —16 —4-);
2 4 -1 0 -2 2 14 —-14 -8

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

dopma npeacTaBieHusi pe3yJabTaTa: BBHITIOJHCHHOE 3a/IaHHE.

Kpurepun onenkmn:

Ornenka "oTJMYHO'" CTaBUTCSA, €cii padOTa BHITIOJIHEHA B IMOJHOM 00BEME C COOMIOCHUEM
HEOO0XO0IMMOH IT0CIIEN0BATEILHOCTH IENCTBHIA.

Orenka "'Xopo1o' cTaBUTCS, €CITU BBHITTOJTHEHBI TPEOOBaHMsI K OIICHKE "OTJIMYHO", HO TOMYIIICHBI
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2-3 Henmoyera.

Onenka "y10BJIeTBOPUTEIBLHO'" CTAaBUTCS, €CITU pabOTa BBIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YaCcTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABHIIbHBIE PE3YNIbTAThl U BHIBOJIBI.

OreHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIU pabOTa BHIMOJIHEHA HE TTOJIHOCTHIO HIIH 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISET CIENaTh MPABIIIbHBIX BHIBOJIOB.

Tema 3.1 MaTpuubl 1 onpeaeuTe n
IIpakTuyeckoe 3ansaTue Ne§
Borunciienue onpenenuTesieil BTOpoOro M TpeTbero nopsijaKa
Heas: popMupoBaHre yMEHUI HAXOAUTH OMPEACTUTEIN MaTPUI] BTOPOTO M TPETHETO MOPSIKa,
MPUMEHSITh ONPECIUTEIH K PEIICHUIO 3a/1a4.

BoinosiHuB padory, Bbl Oyiere yMeThb:

VYl pewaTs npukiIagHble 33a4u B 001acTH TPO(HEeCCHOHATEHOM e TENbHOCTH,

Yo 01.01 pacmo3HaBaTh M aHANM3WPOBaTh 3a4ady W/wid mpobieMy B MpoeCCHOHATBHOM /WU
COIMAIEHOM KOHTEKCTE; BBIICIAThH €€ COCTaBHBIC YaCTH; ONPEEIISTh ATAIbI PEIICHUS 3aa4l; COCTABIIATh IUIaH
IeUCTBUIl; ONpeaeaTh HEOOXOAUMBIE PECYPCHI; PEa30BBIBATh COCTABICHHBIN IUIaH.

MarepunanbHoe obecrnieyeHue:

WNHnuBunyanbsHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIU.

3aganue:
1. Haiioume onpedenumenu:
2) 4 2. 6) |—3 —1|_ B) |1,2 3,7].
6 8l 5 70 1,1 8,5l
1 7 3 5 4 6 8 6 -3
r)(4 0 1y n |0 1 =5 e) -1 4 -=-2f;
2 5 4 -2 -3 3 1 1 5
2 -1 0 0 6 -1 2 7 3
x)|5 —6 3| 3) -2 4 11|; n|-9 1 3.
5 4 7 3 1 -1 4 =5 =2

2. Pewiume 3ao0auu:
a) [lompebnenue 00HOU U3z ompaciel mMpeéxompacieol CUCHeMbl 3A8UCUN OM HEeKOMOPO20
U3MEHAEMO20 napamempa. chaHoeumb, npu KAakux noJNOACUNMENIbHbIX 3HAYCHUAX napamempa /1
Mampuya npsSiMeixX 3ampam OaHHOU cucmemvl OyOem sA8IAMbCsi NPOOYKMUBHOU.

01 4 04
A={05 21 05
03 41 03
0) Boiachums, A61aemcs au  HPOOYKMUBHOU MAMPUYA NPAMbIX 3ampam mpexXompaciesol
02 03 O
axoHomuyeckou cucmemvt A = 0,1 0 0,3 |, u 6 cnyuae nonosircumenvHoco omeema cocmasums
0,6 05 07

Medrcompacnesolt 6anranc, eciu eekmop koneunou npooykyuu Y = (100 50 400).

IHopsiaoK BbINIOJIHEHHS PA0OTHI:

1 3anummTe onpenenuTeb, ONPEaeIUTe KaKoro OH MopsIKa.
2 UHcnonb3yst COOTBETCTBYIOIIEE ONPEACTICHUE, BHIYUCIUTE 3HAUCHNUE OTPEACTUTENS.
Ilpumep.

Breraucnourts OIMPCACIIUTCIIN:
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3 5 7 8
o LY 2 =380+ (“ DAy + 08y + 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 0 1/-1:|7 0 1|=
-1 7 4 -1 7 4 -1 7 4 5 3 2

= 122.

®opma npeacTraBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.
Kpurepun onenkmn:

Onenka "oTJMYHO'" CTaBUTCA, €CiM padOTa BHINOJIHEHA B IMOJHOM 00BEME C COOMIOCHUEM
HEO00XO0IMMOM IT0CIIEN0BATENIBHOCTH JIEHCTBUIA.

OreHka "'Xopo1o' cTaBUTCS, €CJIU BBITTOJTHEHBI TPEOOBaHMSI K OIICHKE "OTJIMYHO", HO IOMYIIICHBI
2-3 "Hegouera.

Onenka "y10BJ1eTBOPUTEIBLHO'" CTaBUTCS, €CIIU paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABWIBHBIC PE3YJIbTAThl U BHIBOJIBI.

Onenka ""Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €clii paboTa BHINOIHEHA HE MOJTHOCTHIO UITH 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISIET CENATh MPABUIBHBIX BHIBOJIOB.

Tema 3.1 MaTpuusbl u onpeaeauTen
IIpakTHyeckoe 3ansaTue Ne9
Haxo:xnenue o6paTHOi MaTPULIbI

Heab: HAyYUTHCS HAXOMUTh OOPATHBIC MATPHIIBI U IPUMEHSTh UX JJIS PEIICHUS MPAKTUICCKIX
3ajad.

Beinosinue padory, Bl Oyiere yMeThb:

VYl pewaTs npukiIagHble 334a4u B 001acT TPO(hEeCCUOHATILHOMN e TENbHOCTH;

Yo 01.01 pacno3HaBaTh M aHAIM3UPOBATh 3aJady W/HiIM TpoliieMy B NpO(ecCHOHATEHOM H/MIN
COLIMAJIBHOM KOHTEKCTE; BBLICIATH €€ COCTABHBIC YACTH; ONPEJIEIISATh STAMbl PEIICHUS 33a1a41; COCTABIIATD IIaH
JCHCTBHIA; OTIPEACIISATH HEOOXOIUMBIC PECYPChI; PEaIN30BbIBATH COCTABJICHHBIH ITIaH.

MarepunanbHoe obecnedeHue:

I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHBIC MAaTCpUaJIbl, KOHCIICKTLI JIEKITUM.

3ananue:
1.  Haiioume mampuuywl, o6pamnsle 0GHHBIM:
4 3. -3 5). 0 8).
% (1 —1)’ 0) (1 0)’ ¢ (2 4)’
8 4 5 2 -6 7 5 -3 -1
2) 2 4 7 0) 1 5 =7} e 2 5 1 [
3 1 1 3 -4 2 2 -4 1
-6 -2 7 4 1 3 1
arc) 1 4 1), 3) 2 2 2 7
0 3 1 1 1 6 0
3 01 1

2.  Pewmume 3a0auy:

Ilo 3a0annvim 6 mabauye 1 OamHbiM Mexncompacnie8oeo Oanramca (Yclo8Hble OeHedHCHbie
eOUHUYDL) Hatimu He0OX0OUMbBLL 00BLEM 8AI0B020 BbINYCKA KANCOOU U3 08YX OMPAC/el, eCliu KOHeUHOe
nompeb.aenue nepsoti ompacau yseauuumes na 100%, a 6mopoii — coxpanumcsi Ha npejicHeM yposHe.
Otpacib [Torpebnenue Koneunsrit Banossiit
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P1 P MNPOAYKT BBIITYCK
IIPOU3BOJICTBO P1 ) 18 77 100
P 12 26 162 200

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. 3anumuTe cucteMy JUHENHBIX YPaBHEHUH.
2. CocTaBbTe MATPUYHOE YPaBHEHHUE.

3. Beruncnure oOpaTHYO MaTpHILy.

4. Haiinute 3HaYCHNUA HEU3BECTHBIX.

5. 3anumuTe OTBET.

Ilpumep:

IlycTs 3amana MmaTpuua:

2 3 1
A=(3 -2 -2
8 1 5
2 3 1
Haiinem A= (3 -2 -—-2|=-104.
8 -1 5
Beraucium anredOpandeckue JOMOTHCHUS:
-2 =2 13 1_ 13 1y_
A11—|_1 5|_ 12,450 = —| °, 5|_ 16,A31—|_2 _2|_ 4,

A== Pl=-3t4n =] |=24.=- 1|=7

2

Az = |i§ :1

|=13,A23=—|§ _31|=26,A33=|§ _32|=—13.

CoctaBuM 00paTHYIO MaTpUILy:

L -2 -16 —4
Al=——|-31 2 7

104
13 26 —13
®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kputepun onenkmn:

Ornenka "oTJMYHO'" CTaBUTCSA, €cii padoTa BHITIOJIHEHA B IMOJTHOM 00BEME C COONIOEHUEM

He00XO0IUMOM MMOCIIEN0BATENbHOCTH JENCTBUH.

Onenka "xopomo' cTaBUTCSI, €CJIU BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO JOMYIIEHbI

2-3 Henmoyera.

Orenka "'y10BJIETBOPUTEJIBHO' CTAaBUTCS, €CITM padOTa BBHIMOJHEHA HE TIOJHOCTHIO, HO 00BEM

BBIIIOJIHEHHOM YacTH TAaKOB, YTO IMO3BOJIACT MOJYYUTh NPABUIIbHBIC PE3YJILTATHI U BBIBOABI.

OrreHka ""Hey/10BJIETBOPUTEIBHO' CTABUTCS, €CIIM padOTa BHITIOJHEHA HE TIOJTHOCTHIO HIIA O0BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIIATh NPABUJIBHBIX BBIBOIOB.

Tema 3.2 Cucrembl THHEHHBIX YPABHCHU
IMpakTnyeckoe 3ansaTue NelO

Pemenne cucreM JIMHeiiHbIX ypaBHeHHii MeTogoMm Kpamepa

Leab: HayuuThCs pemiaTh CUCTEMbl JUHEWHBIX YpaBHEHUH, ucnoib3ys ¢opmyiasl Kpamepa,

peiaTh NPAKTHUYCCKUC 3a1a1H.
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BoinosinuB padory, Bbl Oyiere yMeThb:

VYl pemats npukiaaHble 331a4u B 001acTH IPO(eCCUOHATBHOM NesTeIbHOCTH;

Yo 01.01 pacmo3HaBaTh ¥ aHaTU3UPOBATH 3a4ady H/HiIM TpoOieMy B MPOPECCHOHAIBHOM H/WIH
COLIMANTLHOM KOHTEKCTE; BBIACIISATH €€ COCTABHBIC YaCTH; ONMPEACIIATh TAIBI PELICHUS 3a1a4K; COCTABIATh IUIaH
JeHCTBHIA; OTPEAETATH HEOOXOIUMBIE PECYPCHI; PEaTM30BBIBATH COCTABJICHHBIH IITaH.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHbIE MATEPUAJIbl, KOHCIIEKTHI JICKIIH.

3aganue:
1. Peuuume cucmemut ypaguenuii memooom Kpamepa:

) {2x+3y=3, {3x—2y=5, ) {—7x+3y=1,
Sx + 6y = 9; ) 2x + 5y = 16; B) 12x — 6y = —10;
xX+2y+z=09, 3x+2y+z=7,

r) {2x—y—z=-5,
3x+y+ 2z =6;

2x —5y+3z=-3,

) S5x—y—z=2,
x+y+z=4

5x —2y+3z=1,

e) 3x—y+2z=2, xX) {x+7y—2z=3;
x+y—z=2; 4x — 9y + 5z = 0;

2x +y =4, 3x =2y —2z=2,

3) S5x —z =4, u) {2x+2y—3z=3,
4y + 2z = 10; —x+4y+4z=6.

2. Pewuume 3a0auu:

a) U3z0epoicku nepesosku 08YyMs MPAHCHOPMHBLIMU CPEOCMBAMU  BbIPANCAIOMCA  (PYHKYUAMU
y=20x+100 u y=25x+70, 20e x — OanvHoCmb NepPeo3KU 6 COMHAX KUIOMEmpos, a y —
MPAHCROPMHbIE PACX00bl 8 OeHeXCHbIX eouHuyax. Onpedenums, HAYUHASL C KAKO20 PACCMOSHUSA
boee IKOHOMUUHBIM CIAHOBUMCS NEPBoe MPAHCHOPMHOE CPEOCMB0.

6) Brnaouux nonosxcun 6 banx 21000 p. na 06a pasuvix cuema. Ilo nepsomy u3 Hux Oanx eviniaqusaem
4% 20008bix, a no emopomy — 6% 2o0oswix. Yepes 200 exnaduux noayyun no npoyenmam 1020 p.
CKkonvko pyoaeti oH RON0AHCUTL HA KAXHCObLU cuem?

8) Ilepumemp npimoy2onbH020 3emenbHo20 yuacmka pasen 28 m. Eciu 0se npomusononosicHvie
CMOpoHbl yeeauuums Ha 6 M, a 06e opyaue YMeHbuUums Ha 2 M, mo e20 niowaodb y8eauyumcs Ha
24m2. Hatioume cmoponsi yuacmxa.

IMopsinok BbINoOJIHEHUS PAdOTHI:
1. 3anummuTe cucTEMy ypaBHEHHM.
2.3anumunTe U BBIYUCIIUTE ONPEICTUTENb CUCTEMBI.
3.Beruncnure onpeaeanuTeN KaK /101 HEM3BECTHOM.

4. HaiiauTe 3Ha4eHUsT HEM3BECTHBIX, UCTIONIB3Ys popMyibl Kpamepa.

Ilpumep:
PaccmoTpum npumep:
Pemnts cucremy ypaBHEHUN:
X1 + 2x, — 3x3 = 0;
2x1 — Xy + 4x3 = 5;
3x;1 +x, —x3 =5
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1 2 -3
A=12 -1 4 |

3 1 -1
1 2 -3
AM =2 -1 4|=10+0
3 1 -1
Brruucinum onpenenuTeny Kaxk0M nepeMeHHoM:
0 2 -3
A=1|5 -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;=(2 -1 5/=-54+0+30—-0—-20-5=0.
3 1 5
YT A S T N PPV I N
A 10 A 10 A 10

Otser: (2;-1;0).
®opma npeacTaBieHUs pe3yJabTaTa: BHIIOJTHEHHOE 3a/JaHHE.

Kpurepun oneHku:

Onenka "OTJMYHO'" CTaBUTCS, €Cid pabOTa BHINIOJHEHA B IMOJHOM 00BEME C COOIIOICHUEM
HE00XO0IMMOM MOCIIeIOBATEILHOCTHU JACHCTBUM.

Onenka ""xopomo' cTaBUTCSI, €CIU BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTINYHO", HO JJOMYIIEHbI
2-3 Henmoyera.

Orenka "'y10BJIETBOPUTEJIBHO' CTAaBUTCS, €CITU padOTa BBHIMOJHEHA HE TIOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIILHBIE PE3YIbTAThI U BHIBOIBL.

OreHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIU pabO0Ta BHITIOJHEHA HE TIOJTHOCTHIO HIIH 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABIIBHBIX BHIBOJIOB.

Tema 3.2 Cuctembl JTUHEHBIX YPABHEHU
IIpakTnuyeckoe 3ansitue Nell
Pemienue cucrem JIMHEeHBIX ypaBHeHU# MeToaoM ["aycca

eab: HAyuyuThCA pEIIATh CHUCTEMBI JIMHEWHBIX YPABHEHHH METOAOM MOCJIEA0BATEIBLHOIO
HCKITFOYCHUS TIEPEeMEHHBIX (MeTo/1oM ['aycca), pemaTh TpUKIa HbIC 3a/1a4H.
BbinosiHuB padory, Bbl Oyiere yMeThb:

Yl pemats npukiagHbe 3aa4d B 001acTu mpodeccrnoHalbHOM NeTeIbHOCTH,

Yo 01.01 pacrmo3HaBaTh W aHAIM3UPOBATH 3a/a4y W/WIK TMpobieMy B NpodecCHOHATBHOM W/HITH
COIIMaJIbHOM KOHTCKCTEC, BBIACIIATH €€ cocTaBHBIC YacCTH; OMPEACIIATDh dTallbl PCHICHUA 3ala4U; COCTABJIATH IIaH
HeﬁCTBHﬁ; OIIpCACIATh HCO6XO,Z[I/IMBIC PECYpPCHI; pCAIN30BbIBATH COCTaBJICHHBLIN IUIaH.

MarepuanbHoe o0ecnieyeHme:

I/IH}II/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHHﬁ.

3ananue:
1. Pewmums cucmemol TUHEHHBIX YPAGHEHUIL:
3x; —2x, —5x3 +x, =3, X1 +x, —3x3+ 2x4 = 6,
" 2x; — 3%, + x3 + 5x4, = -3, 6) X1 — 2X; — X4 = —6,
X1 — Xy — 4x3 + 9x, = 22, X, + x3 + 3x, = 16,
X1 + 2xy — 4x, = —3; 2xq — 3x, + 2x3 = 6.
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2. Pewume 3a0auu:

a) Haiimu coomuowieHue HAYUOHATLHLIX 00X0008 HemvlpéX Cmpan O0as COANAHCUPOBAHHOU
MOP206iU, ecii 3a0aHa CMPYKMYPHASL MAMPUYA MOP2OBIU.:

02 03 02 02
04 03 01 0,2
03 03 05 02
01 01 02 04

A=

0) Haiimu pasnogechviili 6eKMOP HAYUOHATLHBIX 00X0008 8 MOOEIU MENHCOYHAPOOHOU MOP2O6IU, eCliu
3aA0aHa CMPYKMYPHASL MAMpuya mopeoeiu, a CyMMapHviii 00x00 cmpar paser 402 yci.eo.

03 04 02
A=(0,4 0,5 0,7).

N

o oA

03 01 01
ITopsinok BbINOJIHEHHSI PAa0OTHI:

3anuuuTe CUCTEMY JIMHEHHBIX YPAaBHEHUH.
CocTaBbTe pacIIUPEHHYIO MaTPHUILY.
BoinonHuTe 351€eMeHTapHble IPEeoOpa3oBaHUsl CTPOK MAaTpUIlbl, MCKIIOYAs IOCIEIOBATEIbHO
IIepeMeHHbIE. B pe3ynbrare N0JKHA OJIyYUThCs CTyIIeHYaTas MaTpULa.
Ilo cTyneHuaToi MaTpHIlE COCTaBETE CUCTEMY.
ITocnenoBarenbHO HARAUTE 3HAYEHUS BCEX HEU3BECTHBIX.
3anuiuTe OTBET.
Ipumep:
Paccmotpum npumep:
Pemmmts cucremy ypaBHEHUN:

le — X + 4x3 = 5,
3x1 + xZ - X3 = 5
CocraBUM pacHIUpeHHYI0 MaTPUILy U3 KOI(PPUIIMEHTOB MPU HEU3BECTHBIX U CBOOOTHBIX YICHOB:

{xl + 2x, —3x3 = 0;

1 2 -=3|0
(A|B) = <2 -1 4 5)
3 1 -1I5

Brinmomaum DJICMCHTApPHBIC npeo6pa30BaHH51 Haa CTpOKaMU MaTpUIbI:

1 2 =3|0 1 2 -=3|0 1 2 -=3]0
<2 -1 4 5) ~<0 -5 10 5) ~<0 1 —2—1>~
3 1 -1I5 0 -5 815 0 -5 815
1 2 -3]0
~(0 1 —2—1)
0 0 =210

[TonyyeHnHo# MaTpuile COOTBETCTBYET CUCTEMA YPAaBHEHUI:
X1 +2x, —3x3 =0
{ X, —2x3 = —1;
—2x3 =0
Hauwnnas cHu3y BBEpX, HAXOIUM 3HAYCHHS] HEM3BECTHBIX:

X1 +2x;—3x3=0 (x1+2x,—3x3=0 (x;+2-(-1)=0
§ Xy —2x3=-1 ;{ x, =—1 ;{ x, =—1 X
x3 =0 x3=0 x3 =0

x, =2
3x, = —1. Ortser: (2;-1;0).
x3 =0

®opMma npeacTaBaeHUs! pe3yabTaTa: BHIIOJHEHHOE 3a/JaHHE.
Kpurepun onenkn:
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Ornenka "oTJMYHO'" CTaBUTCA, €CIM padOTa BHINOJTHEHA B MOJHOM 00BEME C COONMIOCHUEM
HE00XO0TUMO MOCIIeIOBATEIHLHOCTH JICHCTBUN.

OreHka "'Xxopo1o' cTaBUTCS, €CJIU BBITTOJTHEHBI TPEOOBaHMSI K OIICHKE "OTJIMYHO", HO IOMYIIICHBI
2-3 Hemouera.

Orenka "'y/10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABHIIbHBIEC PE3YJILTATH U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTEIBHO' CTAaBUTCSI, €CJIM pa00Ta BBITIOJHEHA HE TTOJIHOCTHIO WIIH 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET CIENIATh MIPABMIILHBIX BBHIBOJIOB.

Tema 3.2 Cucrembl JTUHEHBIX YPABHEHU
IIpakTuyeckoe 3anaTue Nel?
Pemenne cucreM JIMHeiiHBIX YPaBHEHMI MeTOA0M 00PATHOM MaTPUIIbI

Heab: Hayuutscst pemath CUCTEMbl JMHEMHBIX YpaBHEHMH MATPUYHBIM CIIOCOOOM, pellaTh
IIPaKTUYECKHE 3aJauH.

Beinosinus padorty, Bl Oyaere yMeTh:

VYl pewats npukiagHble 3a7aun B 001acTy MpodeccnoHalIbHOM 1eATeNbHOCTH;

Yo 01.01 pacno3HaBaTe W aHATW3UPOBATH 33Jady W/WIKM TpobieMy B TPOdeCCHOHATHHOM HW/WIH
COIIMAJIBHOM KOHTCKCTC, BBIACIIATH e€ cCoCTaBHEIC YacCTH; OMMPEACIIATEL dTallbl pECIICHUA 3ala4r; COCTABJIATH ILUIaH
JICHCTBUIA; OMPEIeNAThH HEOOXOIUMBIE PECYPCHI; PEATN30BBIBATh COCTABICHHBIH TUIaH.

MarepuanbHoe o0ecniedeHne:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaAJIbl, KOHCIIEKThI JIEKLIH.

3ananue:
1. Pewsums cucmemol TUHEHHBIX YPAGHEHUIL:

4x +7y+ 3z =4, 5x =3y +2z =35,
0){5x — 2y — 2z =0, ) {3x+y+2z=28,
3x+y—3z =4 2x — 4y = 10;
x+3y—2z=0, 2x + 2y —z =3,
2){4x—3y+z=3, 0)y 3x+7y =13,
2x+y—2z=-1; 2x — 5z = —11.

2. Pewwume 3a0auu:

a) Eciu 00Hy cmopony npamoy20ivHo20 yuacmka yeeaudums Ha 30%, a opyeyio ymeHvuumos Ha
10%, mo nepumemp yseruuumcs na 12 m. Eciu sce nepeyio cmopony ymenvuumo na 10%, a
emopyro ymenvuums Ha 20%. To nepumemp ymewvwiumcs na 32 m. Haiioume nepumemp
yuacmka.

0) IIpeonpusamue gvinyckaem 4 6uoda uzoenuii ¢ UCNONb3NBAHUEM YEMbIPEXUBUO0E Cbipbs. Hopmbl
pacxooa coipbs 0ambl KaK dJ1eMeHmovl Mampuysl A.:

2 3 4 5
_(1 2 5 6
A= 7 2 3 2
4 5 6 8
Tpebyemca natimu 3ampamul Coblpbsi HA KAHCObLU U0 U30eNUsl NPU 3A0AHHOM NIAHE UXEbINYCKA

(60 50 35 40).

8) Ha eévidenenvix 00uHaKo8vix niowaoax semiu mpeoyemcs pazmemums 20 cadoguix y4acmkos,
22 yyacmka 015 UHOUBUOYANLHOU MHCUNOU 3acmpolku u 17 yuacmkos Ojsi KOMepuecKo2o
cmpoumenvcmea. Lpu 5mom Mox#cHO npumenums mpu memooa pazmemxu. Konuuecmeo yuacmros,
NOYYAEMbIX HA KAXHCOOU BbIOCNEHOU NAOWAOU NPU KANCOOM CHOCoOe pazMemKu, VKA3aHO 6
mabnuye:
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Tun yyacrka MeToa pasMeTKH
1 2 3
Caoosvle 3 2 1
yuacmku
Huouesuoyanvnas 1 6 2
scunas
3acmpoiika
Komepueckoe 4 1 5
CHpoumenbCcmeo

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. 3anuuuTe cucTeMy JMHEHHBIX YPAaBHEHUM.
2. CocraBbTe MaTpUYHOE ypaBHEHHUE.
3. Beruncnure o0paTHyIO MaTpUILy.
4. HaiinuTe 3Hau€HUs1 HEU3BECTHBIX.
5. 3anuiuTe OTBET.
Ipumep:
Pemnte cucreMy IMHEMHBIX ypaBHEHUI:

2x1 - 3x2 + 4X3 = 11

x1+2x2—3x3=9
—3x1 - 4x2 + X3 = _25

TR

o R L N M RS
BhIMHCITHM anre6pantieckie A0MOTHCHN:

PO e T

-1 5

A12=—|g _52 = 31, A22=|§ ; =2

A32__|§ —12|=7;

,413=|8 _1|_13; ,a123=—|8 _1|—26 A33=|§ _2|_—

CocraBuM 00paTHYIO MaTpPHILY:

. -12 —-16 —4
-1 __ = _
A" = oal =31 2 7 |
13 26 —13
PemnM MaTpuyHO€E ypaBHEHHUE:

L -12 -16 —4 10 L —120 + 64 + 56 L
— A1 = _ L (_ _ -1 _ _a_ —_1(_
X=A4"C= Toa 31 2 7 4 )= Toa 310-8-98 | = Toa

13 26 —13/ \-14 130 — 104 + 182

[5)

Ortser: (0;4;-2).
0+12-2=10
CremaeM IpoBEpKY: { 0—-8+4=—4 .(BepHO)
0-4-10=-14
dopma npeacTaBIeHUsI Pe3yJabTaTa: BHITOJHCHHOC 3a/JaHMKC.
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Kpurepun oneHku:

Onenka "OoTJMYHO" CTaBUTCS, €CiM pabOTa BHINIOJHEHA B MOJHOM 00BEME C COOIOICHUEM
HeoOXO0IUMOM IOCJIEA0BATEIBHOCTH AEHCTBUNA.

Ormenka "xopomo' CTaBUTCS, €CIIU BBIIOJIHEHBI TPEOOBaHMS K OLICHKE "OTIMYHO", HO JOMYIICHbI
2-3 Henmoyera.

Onenka "y10BJIeTBOPUTEIBLHO'" CTAaBUTCS, €CITU pabOTa BBIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABHIIbHBIE PE3YJIbTAThI U BHIBOJIBI.

OreHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIU pabOTa BHIMOJIHEHA HE TTOJIHOCTHIO HIIH 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISET CENaTh MPABIIbHBIX BHIBOJIOB.

Tema 4.1 IlocenoBaTeJbHOCTH U MPeaebl
IIpakTuyeckoe 3ansitue Nel3
BorunciieHue npeaesioB mocjie0BaTeIbHOCTEd M PYHKIMI ¢ IPUMEHEeHUEM Pa3InYHbIX METO10B

Hesan: HayanThest BBIMUCTATD TIPEeIbl () yHKIHA.

Beinosinus padorty, Bl Oyaere yMeThb:

Yl pemats npukiaaHble 331a4u B 001acTH IPO(ECCUOHATBHOM NESTEIbHOCTH;

Yo 01.01 pacmo3HaBaTh W aHAIW3UPOBATH 3a/Jadyy W/WIK MpobdiemMy B NpodecCHOHATBHOM W/ HIIH
COIMMAJIBHOM KOHTCKCTC, BBIACIIATH e€ cocTaBHBIE YacCTH; OMMPEACIIATE dTallbl PCHICHUA 3ala4l; COCTABJIATH IJIaH
IeHCTBUIl; ONpeaeaTh HEOOXOANMBIE PECYPCHI; PEaTM30BBIBATh COCTABICHHBIN IUTaH.

MarepunanbHoe obecneyeHue:
NuauBuayanbHbIE 3a1aHUS, CIIPABOYHbBIE MATEPHUAJIbI, KOHCIIEKThI JICKIIHAM.

3ananue:
1. Botuucnumo npeodenvt (hynkyuii.
a) limz(—x3 + 2x?% — 4x — 1);
X——

. X+2
0) lim ——;
x——2 3x3+24
. 4x?-7x-2,
B) lim———;
X—2 5%%2-9x—2
. 2
r) lim ——;
X—00 X2+3X
) lim x3+5x%2+10,
A x—00 3x3+4x2-1'
sin2x-sin3x,

e) lim—;
x—0 X
. Vx+1-1,

x) lim ———;
x—0 X

. 2x \¥
) Jim (;25)

2. Pewiume 3a0auy:

Ilycmo 6xk1a0 Sy OeHeHCHbIX eOUHUY NONLOHCEH 8 OAHK NOO P NPoyeHmos 20008uvlx. Hatimu pazmep
gxnaoa uepes T niem npu yciosuu, ymo Havucienue npoyeHmos npouzeooumcs N pas 6 200. Ilo 3adanuoii
cymme, Komopyto ciedyem YHIamums uepe3 HeKomopoe pems 6anKy, Heooxo0UMOo ONpeoelums CYMMY
NOLYYEHHOUL CCYObl.

IMopsinok BbINOJIHEHUs PA0OTHI:

1. Haiinure npenen pyHKUNH, UCTIOIB3YSI TEOPEMBI O TIPEEax.

2. Ecnu nonyuniack HEONpPEAEICHHOCTb, ONIPEIEIUTE €€ BUJI U CIIOCO0 PacKpbITHS.

3. IpeobpasyiiTe GyHKIMIO U PACKPOUTE HEONPEACTCHHOCTb.

4. Bpruucnure npejaed.

Ilpumep:

Haiitu npenen GpyHkuuu:
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" 3x2—11x+ 6
x93 202 — 5x — 3
OyHKIUS TPECTaBIsET COOOW OTHOIICHHUE JIBYX MHOTOWICHOB, OOPAIAIOIIUXCS B HYJIb B TOUKE
x = 3.IlosTomy cHayasa npeodpazyem JTAHHYIO (GyHKIHIO.
JIro60¥ KBaIpaTHBIA TPEXWICH MOXKHO Pa3JIOKUTh HA MHOXKUTEIN C MTOMOIIBIO (DOpMYJIBI
ax? +bx+c=a(x—x)(x—x;), TOe X U X,KOPHH KBAJAPATHOIO  TPEXYICHA.

2
KopHsiMu kBajipaTHOro TpexuieHna 3x2 — 11x + 6 sBnsiorcs umcia 4 3; 3HaUUT
2
3x2—11x + 6 = 3(x —5)(x -3)
1
A KOpHHM KBaJ[paTHOTro TpexuaeHa 2x2 — 5x — 3 paBHbI S H 3, CclIeI0BaTENIbHO

2x2—5x—3=2(x+%)(x—3).

BosBpariasich K npeaeiny, uMeeM: lim 3xF-11xt6
patll peaeny, " x¥>3 2x%2-5x-3

2
m 3x2-11x+6 _ . 3(x—3)(x-3) im 302 = 922
>3 2x2-5x-3 x>3 2(x+%)(x—3) ¥—>32x+1  6+1

——
7

®opma npeacTaBieHUs pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepun oneHku:

Onenka "OoTJMYHO'" CTaBUTCS, €Cii pabOTa BHINIOJHEHA B IMOJHOM 00BEME C COOIIOICHUEM
HE00XO0IMMOM MMOCIIeI0BATEILHOCTHU ACHCTBUM.

Onenka "xopomo' cTaBUTCSI, €CIU BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Henoyera.

Orenka "'y10BJIETBOPUTEJIBHO' CTAaBUTCS, €CITU padOTa BBHIMOJHEHA HE TIOJHOCTBIO, HO O0BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh MIPABHIBHBIE PE3YIbTAThI U BHIBOJIBI.

OreHka '""Hey/10BJI€TBOPUTEIBHO' CTaBUTCS, €CJId pabOTa BHITIOJIHEHA HE TTOJTHOCTHIO HIIH
00BEM BBITTOJIHEHHOM YyacTH paboThl HE TIO3BOJISET ClIEeNaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 4.1 Ilocsien0BaTEJILHOCTH U NMPeAeSIbI
IIpakTuyeckoe 3anaTue Neld
HccnenoBanue pyHKumnii Ha HeMPepPbIBHOCTb. ACUMNTOTHI pyHKuuu. Toukn paspeiBa

ean: Hayuntbcs HaX0AWTH TOYKH pa3pbiBa (QYHKIHM, ONPEAEATh UX POJI, HAXOUTh ACUMITOTHI
rpadukoB QPyHKLIUH.

BoinosiHuB padoTy, Bbl Oy/ieTe yMeThb:

VYl pemats npukIagHbe 3a7a4d B 0071acT MpodecCHnoHaNbHOM 1eSTeTbHOCTH,

Yo 01.01 pacrmo3HaBaTh W aHAIM3UPOBATH 3a/a4y W/WIK TMpobieMy B NpodecCHOHATbHOM W/HITH
COLIMAJIbHOM KOHTEKCTE; BBIAEINIATH €€ COCTABHBIC YaCTH; ONPEAEIISTH TAIlbl PELICHHUS 3a4a4K; COCTABIATh IUIaH
JICHCTBUIL; OTIPEJIENATH HEOOXOIUMBIE PECYPCHI; PEATN30BBIBATh COCTABICHHBIN TUIAH.

MarepuanbHoe o0ecnieyeHue:
NunuBunyanbHbIE 3a1aHUs, CIPABOYHBIE MATEPHAIbl, KOHCIIEKTHI JICKIIUM.

3aganue:
HccnenoBaTh (yHKUIMU Ha HEMpepbIBHOCTh. HaifTw Toukm paspeiBa M ompenenuth ux pon. Haiitu
aCUMMTOTHI (PYHKLIUH.

1) v= —::f:i
2) -T — :I;‘;ﬁ;gﬂl

IHopsiaok BbINOJIHEHNS PA0OTHI:
UccnenoBath GyHKIIUIO HA HEMPEPHIBHOCTH. HaiiTn acuMnTOTHI (PyHKITHH.
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¥

y=
O6nacte onpenenenust GyHKIuu D(f) = (—eo: 1)U (1: +02)

Touka x = 1 gBnseTCs TOUKOM pa3pbiBa 2 poja, T.K.

. x* 1 . x 1
limey g——==|7|=—% lim g ,p——=|;|=+w
ik i LX— i

2x—2

[Ipsimast x = 1 — BepTUKaJIbHAS ACUMIOTOTA (PYHKLIUHU. YpaBHEHHE HAKJIOHHOW aCUMITOTHl HUMEET
BUI v=kx +5b,

P i x ’ x? . x© ’ 1 1
e _xl—mx{E_r—E]x_rl'—EEx:—E.r_xl—T:?_;_z
Tox
- x* 1 . r-x(x—1) | x"—x"+x . x . 1 1
TaE\2x—272%) TR T p oy THR T2 o1 em2(x-1) a2, 22
T ox

Koneunslil BUII IPAMOI CIIETYIOLIHIA

¥y = é.r + é .
dopma npeacTaBiaeHus pe3yJabTaTa: BIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun ounenku:

Onenka "oTJMYHO'" CTaBUTCA, €CIM padOTa BBINOJIHEHA B IMOJHOM 00BEME C COOMIOCHUEM
HEOOXOIMMOH ITOCIIEN0BATENHLHOCTH AEHCTBUM.

Onenka "xopouio' cTaBUTCs, €CIIU BBITIOTHEHBI TPEOOBAHUS K OIIEHKE "OTIUYHO", HO JOMYIIEHbI
2-3 Hegouera.

Onenka "y10BJ1eTBOPUTEIBHO'" CTaBUTCS, €l paboTa BBIIOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJIBTATH U BHIBOJIBI.

Ornenka ""Hey/I0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BHIMOJIHEHA HE IOTHOCTHIO UITH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.2 IIpou3BoaHasi U €€ NMPHUJI0KEHHUSA
IIpakTnuyeckoe 3ansitue NelS
Beruuciaenue npoussoaHoi gynkuuu. IlpousBoanas cioxxHoi GyHKuuu

ean: HayunThcst HAXOAUTH MPOU3BOIHBIE CIOKHBIX (DYHKITHIA.

BoinosiHuB padoty, Bbl Oy/ieTe yMeThb:

VYl pemiats npukiiagHble 3a7a4n B 001acTy MpodeccnoHalbHOM 1eATeNbHOCTH;

Yo 01.01 pacmo3HaBaTh W aHAIW3UPOBATh 3a4adyy W/WIKM MpobieMy B NpodecCHOHATIBHOM W/ HIIH
COIMAJIbHOM KOHTEKCTE; BBLAEIATH €€ COCTaBHbIE YAaCTH; ONPEIEIIATh ITAIbI PEIICHUs 3a]ja4l; COCTABIIATH IIaH
JeHCTBHUIl; ONpeaeaTh HEOOXOAUMBIE PECYPCHI; PEaT30BBIBAT COCTABICHHBIN IIIaH.

MarepunanbHoe obecrnieyeHue:
WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKLIUA.

3ananmue:
1. Haiimu npou3eoonsie yynxyuit
a) y = (5x3 — 2x)°
6) f(x) = 3sin(2x — %)
B) f(x) = arcsindx + arccos®x
n f(x) =logs(7x* —5x3 + 1)

1
n f(x)=In ’1:%

2. Pewuume 3a0auy
1

1\2¢t
Macca eopuvix nopoo 6 momenm epemernu t evipasicaemcs no gopmyre m = M (;) , 20e M —

NePBOHAUANbHAS MACCAZOPHBIX Nopoo. Hatimu ckopocmub pacnaoa 2opHwix nopoo.
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ITopsinok BbINOJIHEHHSI PadOTHI:

Omnpenenuts Bua (yHKIUH. BBecTn mpomMexyTO4yHbIH aprymMeHT. OnpeaenuTh, KaKUMH MPaBUIaAMH
Qg QepeHIIMPOBaHUS HY>)KHO BOCIIONIB30BaThCs. [IpUMEHUTHh COOTBETCTBYIOIIEE MpaBmiio. Mcrnonb3ys
TaOJIUITY TPOU3BOIHBIX, HANTH MPON3BOAHBIE (YHKIUN. PaCKpBITh CKOOKH U MPUBECTH MO JO0HBIE, €CITH
3TO YIPOCTHT 3AIHCH (PYHKIIHH.

Ilpumep.

Haiitu npon3BoaHbIe PyHKITHI:
1. g(x)=(1—4x??10
DyHKIMS SABISAETCS CIOXKHON CTENeHHOM. BBeeM NpoMeXyTouHblii aprymenT u = 1 — 4x2. Jlna

nudpepeHIMpoBanys HY’KHO BOCIIONB30BaThes popmynoii (u™) = nu"1-u

y =10(1—4x%)°- (1 —4x?) =10 (1 — 4x?)°(—8x) = —80x(1 — 4x?%)°
2. f(x) = sin%x * COS 2x
DyYHKIUS TPEACTABISAET COOON MPOM3BEAEHUE JIBYX CIOKHBIX TPHUTOHOMETPUYECKUX (DYHKIIHUIA.
[TosToMy cHauana BOCIoNb3yeMcs npasuiaoM auddepenrmpoparus (U-V) = UV + UV’

, , 1 1 ,
fx)= (sinzx COoS 2x) = (sinzx) cos2x + Sl'TlEx(COSZx)

y . 1 .

BBezieM POMEXKYTOUHBL apryMeHT: UL IepBoil GYHKIMK U = ~x, JUIs BTOPOii QyHKIMM U =
2x.

[pu nuddepeHImpoBaHIH HCTIONB3yeM ceaytomme hopmyasl: (sinu) = cosu - u, (cosu) =
—sinuu’.

, 1 , 1 1 ,
fx)= (sinzx *Ccos2x) = (sinzx) cos2x + Sinzx(COSZX)

1 /1y 1 ,
= cosZx (E x) *c0S2x + sinzx - (—sin2x) - (2x)

= 1 cos 1x 1 cos2x — 2sin 1 X - sin2x.
2 2 2

dopma npeacTaBiaeHust pe3yJabTaTa: BHITIOJHECHHOE 3a/IaHHE.

Kputepun onenkmn:

Ornenka "oTJMYHO'" CTaBUTCA, €CIM padOTa BHINOJTHEHA B MOJHOM 00BEME C COONMIOCHUEM
HE00XO0TUMOM MOCIIeI0BATEIHLHOCTH JACHCTBUN.

Onenka "xopomo' cTaBUTCSI, €CJIU BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO JOMYIIEHbI
2-3 Henouera.

Orenka "'y10BJIETBOPUTEJIBHO' CTAaBUTCS, €CITH padOTa BBHIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YJILTATHI U BHIBOBI.

OrieHka '""Hey/10BJIeTBOPUTENBHO' CTaBUTCS, €ClId pabOTa BBHITIOJIHEHA HE TTOJTHOCTHIO MU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPAaBUIHHBIX BHIBOIOB.

Tema 4.2 IIpousBoaHasi U €€ NPUITOKEHUS
IIpakTHyeckoe 3anaTne Nel6
IIpumeHeHne NPON3BOAHON K NPUOINKEHHBIM BHIYHCICHUSIM. YPaBHeHHE KacaTeJIbHON U
HOpMAaJIH

Heab: Hayuntbcs HaxoauTh NpUOIMKEHHBIE 3HAYEHHS] (PYHKIMHM C MOMOIIbIO MPOU3BOJHOM,
COCTaBJISITh YPABHEHMS KacaTeIbHON U HOpMaJIH.
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BoinosiHuB padory, Bbl 0yere yMeTh:

Yl pemats npuKiIagHbe 33294 B 0071acT MPohecCHOHALHOM e TeThHOCTH,

Yo 01.01 pacno3naBaTe W aHATW3UPOBATH 33Jady WM TpobieMy B TPOodeCcCHOHATHHOM HW/WIH
COLIMANTLHOM KOHTEKCTE; BBIACIISATH €€ COCTABHBIC YacTH; ONMPEACIIATh ATAIlbl PELICHHUS 331a4H; COCTABIATH IUIaH
NEHCTBUIL; ONPeeNsaTh HEOOXO0IUMBIE PECYPCHI; PEAN30BBIBATh COCTABICHHBIH TUIaH.

MarepuajibHoe o0ecnieyeHue:
NuauBunyanbHble 3a1aHUs, CIPABOYHbIC MATEpHUAJIbl, KOHCIIEKTHI JICKIIUM.

3ananme:
1) HaiiTu npuOIMKCHHBIC 3HAYCHUSI:
a. In1,01;

4
b. {/15,8;
c. arctgl,05.
2) Haiinure yriosoii ko3p(pUIUEHT KacaTelbHOM, NpoBeIeHHON Kk mapabone y = —x2 + x B
TOUKeXy = —2
3) Haiigure yros HakJIOHEHA K OCH KacaTellbHOM, IPOBEIEHHOM K KpUBOil y = x 3B Touke X, =
-2
o o . Tl'
4) CocraBbTe ypaBHEHHE KacaTelbHOI K KpUBOH Y = sin 3x B TOYkKe (g; 0).

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3nayenue npousBoaHON GyHKIMU Y = f(x) mpu x = X, PaBHO YIJIIOBOMY KOA(PPHUIUCHTY
KacaTeJIbHOM, IPOBEIEHHON K KpuBoil y = f(x) B €€ Touke ¢ abcumccon x, , T.e. k' = y'(xy) =
f'(xy) = tan «

IJie 0-yToJl MEeXy KacaTelbHOM K KpUBOi B Touke M (X(; Yo) U MOJIOKUTEIHHBIM HAIIPABIEHUEM OCU
Oy .

2. YpaBHeHHeE KacaTelbHOH K KpuBoi ¥ = f(x) B Touke mmeeT Bumy — Yo = f'(x0)(x — xo).

3. Hampasnenue KpuBoii B KaXKA0H TOUKE OIpeIesieTCsl HalpaBJIeHNe KacaTelbHOM K Hell B 3ToH
TOYKE, MOITOMY JJISi HaXOXJICHHs yIiia HAaKJIOHHOW KPHUBOH B JAHHON TOYKE HAJO BBIYUCIUTH YTOJ
MEX]y KacaTelIbHOU, IPOBEICHHON B 3TON TOYKE, U OCBIO.

dopma npeacTaBiaeHus pe3yJbTaTa: BBIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Onenka "'oTJMYHO" CTaBUTCS, €Clid pabOTa BHIMOIHEHA B MOJHOM 00BEME C COOIOIEHUEM
HE0OXOIMMOM MMOCIIE0BATEILHOCTHA JEUCTBUN.

Onenka "xopouio' cTaBUTCS, €CITU BBHITIOTHEHBI TPEOOBAHUS K OIIEHKE "OTIUYHO", HO JOMYIIEHbI
2-3 HemouerTa.

Ornenka "yn0BJIeTBOPUTEIBLHO'" CTAaBUTCS, €CITM paboTa BBIMOIHEHA HE TIOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTh MPABHIIBHBIC PE3YIIBTATH U BHIBOJIBI.

Orenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €Clii paboTa BHIMOTHEHA HE TTOJTHOCTHIO T 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIATh MPABWIbHBIX BHIBOJIOB.

Tema 4.2 IIpouszBogHasi U €€ NPUITOKEHHUS
IIpakTuuyeckoe 3ansitue Nel7

IIpuMeHeHne NPOM3BOAHOM K HCCJIEI0BAHNIO (PYHKIUH

Hean: HayunThes uccnenoBars GyHKINU U CTPOUTH I'padUKy.

BeinosiHuB padory, Bbl Oyiere yMeThb:
Yl pemats npuKIagHbe 337294 B 0071acTH MPodecCHOHATBLHOM NeSTeTbHOCTH,
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VYo 01.01 pacno3HaBaTh M aHAJIW3UPOBATh 3aaady H/WIK Mpo0jeMy B IPO(ECCHOHATBHOM W/HIH
COIMATbHOM KOHTEKCTE; BBIICIATH €€ COCTABHbIC YACTH; OMPEICIIATh ITAIbI PSIICHUS 33][a4H; COCTABIIATH IUIaH
JeUCTBUIl; ONPEAeATh HEOOXOAUMBIC PECYPChI; PEaTM30BbIBATh COCTABICHHBIN IIaH.

MarepunanbHoe obecrnieyeHue:
NupuBuyanbHblE 3a1aHUs, CIIPABOYHbIE MATEPHUAJIbl, KOHCIIEKTHI JICKIIUM.

3aganmue:
HccnenoBath GyHKINIO IO 00IIIEH CXeMe U TOCTPOUTH €€ TpaduK:
1. f(x) = 5x3 — 3x5.

P

2. f(x) = e

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. IIpoBecTn aHanu3 3a1aHHON (DYHKIIMH 11O OOIIEH CXeMe.
2. [Toctpouts rpaduk GyHKIHU.
Ipumep.
HccnenoBaTh GyHKIMIO B IOCTPOUTH €€ TpaduK.

x2
Y= 2x-2"

1. O6nacts onpeaenenus yukuuu D(f) = (—o0; 1) U (1; +0)

2. Ilpu moacranoBke 3HaueHus X = 0 momydum y(0) = 0.

Taxyto ke TOUKY MOJy4YuM, €Clid MIpUpaBHsIeM QYHKIHIO K Hym0. Touka x = 0 - enuHCTBEHHAs
TOYKA IEePECCUCHUS C OCSIMH KOOPIUHAT.

3. [IpoBepsieM GYHKIIMIO HA YETHOCTh

y(-0) =L = -

—2x-2 2x+2

y(=x) # y(x); y(=x) # —y(x).

Wtak, GyHKIUS HU YeTHAs, HU HEYEeTHAs, HEMEPUOANYECKasl.

4.]11s1 OTBICKAHWSI HHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MTPOU3BOIHYIO ()YHKITHH

;o 2x(2x—2)—x%+2  4x? —4x—2x? 2x%? —4x
B (2x — 2)2 T (2x—2)2 (2x—2)2
[TpupaBHUBas ee K HYIO, MOJIy4HM KpuTHueckue Touku X = 0; x = 2. OHu pa30uBaroT 0071acTh
OTIpeIeJICHUs Ha CIIEAYIONIHE HHTepBAIb MOHOTOHHOCTH (—0o0; 0) U (0; 1) U (1;2) U (2; +0)
Hccnenyem moBeeHne MpOM3BOIHOM ClIeBa M CIIpaBa OT HalAEHHBIX TOUYEK Pa3OHeHUs.
I'padudecku HHTEPBATEI MOHOTOHHOCTH OY/IyT MMETh BHJL
S

I = 2 +
o 1 2

Uccnenyemass ¢yHkius Bo3pactaer Ha uHTepBanax (—oo;0) U (2; +o) u yosBaer (0;1) U
(1;2).

5.Touka x = (0 TOYKa JOKaJIBHOTO MAaKCUMyMa, X = 2 — JIOKQJIBHOr0 MuHUMyMa. Haiinem
3HaYeHUE PYHKIUUU Viax = 05 Vinin = 2.

6.. JIns oThICKaHUS HHTEPBAJIOB BHITYKJIOCTH HalIeM BTOPYIO IPOU3BOAHYIO

., (Ax—4)(2x—2)2—(2x2—4x)-2(2x — 2) - 2 8 8 1

Yy = (2x — 2) T (2x—23 8(x—13 (x-1)°

Takux WHTEpPBAJIIOB HET, MOCKOJIBKY BTOpasi MPOW3BOIHAS HE NMPHHAMAET HYJEBBIX 3HAYCHUH B
00J1acTH ompeAeIeHHUs.

7. Ilpsmasg x = 1—  BepTUKalbHas AaCHMIITOTa  (YHKIMH. YpaBHEHHUE  HAKJIOHHOMN
ACUMIITOTBI UMEET BUIl ¥ = kx + b .

. x _ x? x? _ 1 1
k= lim —= = lim =lim——==-

x>0 X x_>oo(2x—2)x:xl—r>rolc>2x2—2x X0y 202
x
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b1 x? 1 i xz—x(x—l)_l_ xz—x2+x_l_ Xy 1 1
Taw\2x—2 27) xew 2 —1)  xow 2(c—1)  xew2(x—1) xow, 2 2

Koneunslil BUI IPAMOM CIIETYIOLIHI
1 1
=-x+-.
Y =3 2
8.Ha ocHOBe mpoBelIeHHOr0 aHaliM3a BBHINOJHAEM MOCTpoeHHe rpaduka ¢yHkuuu. ns 3toro

CHa4ajla CTPOUM BCPTHUKAJIBHBIC W HAKJIIOHHBIC AaCUMIITOTBI, 3aTCM HAXOJHWM 3HAUCHUC (I)YHKI_II/II/I B
HECKOJIBKHUX TOYKaX W IO HUX IIPOBOJUM ITOCTPOCHUC.

y=(x+1)/2

x=1

@®opMma npeacTaBJieHUs pe3yJbTATAa: BHIIOJIHEHHOE 33/I1aHHUE.

Kpurtepun ounenku:

Onenka "oTJMYHO'" CTaBUTCA, €CiM padOTa BHIMOJIHEHA B IMOJHOM 00BEME C COONIOJCHUEM
HEOOXOAMMOIi TTOCIEA0BATEILHOCTH IEHCTBUM.

Onenka "xopouio' cTaBUTCS, €CITU BBHITIOTHEHBI TPEOOBAHUS K OIIEHKE "OTIUYHO", HO JOMYIIEHbI
2-3 HenmouerTa.

Ornenka "yn0BJIeTBOPUTEIBHO' CTaBUTCS, €CITU paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABHIIbHBIC PE3YJIbTATH U BHIBOJIBI.

OreHka ""Hey/I0BJIETBOPUTEIBHO' CTaBUTCS, €ClIM paboTa BHIMOJIHEHA HE TIOTHOCTHIO UITH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJIAET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 4.2 IIpousBoaHasi U €€ NPUITOKEHUS
IIpakTuyeckoe 3ansitue Nel8
IIpuMeHeHne NPOU3BOAHOM K UCCJIeI0BAHUIO QYHKIMUA U I HAXO0KACHUA HANTYyYLIero
pelleHus B IPUKJIAIHBIX 3a1a4aX

Hean: HayuuThes pemaTs 3a1a4u NpodecCHOHATBHON HAIPaBIEHHOCTH.

BoinosiHuB padoty, Bbl Oy/ieTe yMeThb:

VYl pemats npukiIagHble 3a7aun B 001acTy MpodeccnoHalbHOM 1eATelbHOCTH;

Yo 01.01 pacro3HaBaTh ¥ aHaTU3UPOBATH 3a4ady H/HiIM IpoOieMy B NPOPECCHOHAIBHOM H/WIH
COLIMAJIbHOM KOHTEKCTE; BBIICIISATH €€ COCTABHbIE YaCTH; OLPEIEIISITh ITAllbl PELCHHUS 3aa4ul; COCTaBIATh IUIaH
JICHCTBUIL; OTIPEJIENATH HEOOXOIUMBIE PECYPCHI; PEATN30BBIBATh COCTABICHHBIH TUIAH.

MarepunanbHoe obecniedeHue:
NunuBuayanbHble 3a1aHUs, CIIPABOYHbBIE MATEPHUAIIbl, KOHCIIEKTHI JICKIIUM.

3ananue:

1. Ha 08yx cmpoiiniowadxax 6036005mcs 08a 00HOIMAICHBIX CKAAO0A 0bueti niowaowvio 600m?.
Cmoumocms nOCMpoUKU CKIA0a NPAMO NPONOPYUOHATbHA Keadpamy e2o niowjaou. Kpome moeo,
uzgecmuo, umo cmpoumenbcmeo Im? na eémopoii niowaoxe obxooumcs wa 40% oopooice, yem Ha
nepeotl. Kaxoii 0ondicna 6vims niowadsb Kaxrcoo2o ckiaod, 4moobsbl Cmoumocms CMpoumenscmea oviia
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MUHUMATLHOU?

2. Tpebyemcs 020podumsv 3a60pOM NPAMOY20JbHLIL YYACOK 3eMau  niowadvto  Ikm? u
paszoenums e20 Ha 08a NPAMOY20IbHbIX yuacmka. Kakoil HaumeHnbuell O1UuHbL 3400 NPU SMOM MOACEm
noayuumsca’?

3. B UYensabuuckoul obaacmu exce200HO 8blOpACHLIBAMCS 8 B000EMbI MULIUOH KYOOMEmpos
HeouuweHHblx 600. Illpu nocmpouxke Kanaia 60000YUCMUMENLHBIX COOPYHCEHUL HE0OX0OUMO
UCNOIb306aMb KAHAL C HAubOoNbUiel NIouaovlo cedyeHus, Komopoe no ¢popme npeocmasisiem
PABHOCMOPOHHIOI0 mpaneyuto (bokoevle CMOPOHbI U 0OHO U3 OCHOB8AHUU paesuwvl). Ilpu xaxkom yene
HAKJIOHA OOKOBLIX CMOPOH NIOWAOL CeYeHUsl KAHAA A8IAemcs Haubobule?

4. Ilpu ussepocenuu yIKaHa KAMHU 20PHOU NOPOObI bLOPACHLIBAIOMCS NEPNEHOUKYVIAPHO 88EPX C
HauanvHou  ckopocmuio  120m/c.  Kaxou naubonvueli  6vicomvl  O0OCMUSHYM — KAMHU, — €CaU
conpomuenenuem eempa npereopeus?

IMopsiiok BbINOJTHEHHS PA0OTHI:

1. CocTaBuTh QPYHKIIHIO, YIOBICTBOPSIOLIYIO YCIOBUIO 3a/1a4H.
2. TlpoBectn aHaM3 3a1aHHON (PYHKIIMH IO OOIIEH cxeme.
Iipumep.

UccnenoBath GpyHKIHIO.

xZ

Y= 2x-2"

O6mactp onpenencuns pyrkmun D(f) = (—o0; 1) U (1; +0)

TaKy}o K€ TOYKY IIOJIYYUM, €CJIA IIPpUPABHICM Q)YHKHI/II-O K HYJIIO. Touka x =0 - CAMHCTBCHHAsA
TOYKa ICPECCUCHHUA C OCAMU KOOpAUHAT.
Z[J'ISI OTBICKAHUW HHTCPBAJIOB MOHOTOHHOCTH BbIYUCIISICEM IIEPBYIO IPOMU3BOJHYIO (1)YHKI_[I/II/I

;o 2x(2x—2)—x%+2  4x? —4x—2x? 2x%? —4x
B (2x — 2)2 T (2x—2)2 (2x—2)2
IIpupaBHMBas ee K HyIIO, MOJIY4YUM KpuTHdeckue Touku x = 0; x = 2. OHu pa36uBaroT 061acTh
OIpeJIeJIEHUs Ha CIIEAYIOLINe HHTepBalbl MOHOTOHHOCTH (—o0; 0) U (0; 1) U (1;2) U (Z; +o0)
Hccnenyem noseaeHue Npou3BOIHOM cieBa U ClipaBa OT HallIEHHBIX TOYEK pa30ueHMs..
I'paduueckn HHTEPBAIBI MOHOTOHHOCTH OYAYT HMETh BT

+ - - +

o 1 2

Uccnenyemas QyHkius Bo3pactaer Ha uHTepBanax (—oo;0) U (2; +o) u yosBaer (0;1) U
(1;2).
Touka x = 0 TOYKa JIOKAIBHOIO MaKCUMyMa, X = 2 — JIOKQIBHOTO MHMHMMyMa. Haiinem

3HauUeHUE PYHKIUHA Viax = 05 Vinin = 2.
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHECHHOE 3a/IaHHE.

Kpurtepun onenkmn:

Ornenka "oTJMYHO'" CTaBUTCA, €CIM padOTa BHINOJTHEHA B IMOJHOM 00BEME C COONMIOECHUEM
HE00XO0TUMOM MOCIIeI0BATEILHOCTH JACHCTBUN.

Onenka "xopouio' cTaBUTCS, €CIIU BBIIOJHEHBI TPeOOBaHUS K OLIEHKE "OTJINYHO", HO TOMYIIEHbI
2-3 HenoueTa.

Orenka "'y10BJIETBOPUTEJIBHO' CTAaBUTCS, €CITU padOTa BBHIMOJHEHA HE TIOJHOCTHIO, HO 00BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YJILTATHI U BHIBOBI.

OreHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BHITIOJHEHA HE TTOJIHOCTHIO K O0BEM
BBHITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISIET C/IENIaTh MIPABIIIBHBIX BBHIBOJIOB.

Tema 4.3 UHTerpaJj u ero npuio:KeHust
IIpakTuyeckoe 3ansitue Nel9
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Borunciaenue HCOHpe[[eJIéHHI)IX HHTErpajoB METOA0M 3aME€HbI IICPEMECHHBIX H C IIOMOIIBLIO
HHTEIPUPOBAHUA MO YaCTAM

Hean: Hayuntbcss uHTErpupoBaTh (PYHKIMH, UCIOIB3YS METOJ MHTETPHUPOBAHUS IO YACTSIM H
3aMEHOU IIEPEMEHHOM.

BoinosiHuB padory, Bbl Oyiere yMeThb:

VYl pemaTts npuKkiaaHble 331a4u B 001acTH IPO(ECCUOHATLHOM NeSTeIbHOCTH;

Yo 01.01 pacmo3HaBaTh W aHAIM3UPOBATh 3a1ady W/HWIUM NpobdjeMy B MPOo(EeCCHOHATBHOM H/WIH
COIMATEHOM KOHTEKCTE; BBIICIATE €€ COCTaBHBIC YAaCTH; ONPENIEIIATh ATAIBI PEIICHUS 3aJa4l; COCTABIIATH IUIaH
IeUCTBUll; ONpeaenaTh HEOOXOAUMBIE PECYPCHI; PEaM30BbIBATh COCTABICHHBIN IIIaH.

MarepunanbHoe obecrnieyeHue:
WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKLUH.

_ 3aganue:

1) (2 + 52 4+ 7) - Inxdax;

2) _,rez"'cusirdx:

3) S + 4x + 3)e* dx,

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3amucarp 3amaHMe W ONPEACIUTb, KaKUM W3 METOJAOB HWHTETPUPOBAHUS HEOOXOAUMO
BOCIIOJIb30BAaThCS.

2. Ecnm mHTETrpas Helb3s HAalTH IPYTHMH CIIOCO0aMH, TO MPUMEHHUTE (GOPMYITy HHTETPUPOBAHUS 110
gactam | UdV = UV — [VdU | Dror METOJ] 3aKJIF0YAETCSI B TOM, YTO IMOJIBIHTETPAIIbHOE BBIPAKECHUE
MPECTABISACTCS KaKUM-JIM00 00pa3oM B BHjIe Ipou3BeaeHus 1Byx comHoxuteneit U u dV. 3arem,
nocie Haxoxaenus dU u V, ucrnonb3yiite GopMysTy HHTETPUPOBAHUS 110 YaCTSIM.

Bupl unTerpanos, 6epymmxcs 1o 4acTsm:
-UuTerpainst Buia [ P(x)edx, [P(x)sinkxdx, [P(x)coskxdx, rne P(X)- maOrOUIEH, K- yrcIio.
Y no6uo nonoxkuts U = P(x), a Bce OCTaIbHbIe MHOXHUTEIH MPUHATH 3a dV.
-I/IHTerpanH BHUJA fP{_.r}nrcs:‘nxdx. fP{_x}nrccusxdx. fP{_x}{nxdx. fP{_x}nrctg.rd.r
J"P{:_r] arcctgxdx

VY 106HO0 MoI0KUTh Plx)dx = dV, a OcTajbHBIC MHOKUTEIU MPUHATH 3a U.
- Unrterpansl Buma | e sinbxdx, [ e cosbrdx, rae a m b uncna. 3a U MOXHO mpuHsTH QyHKIHIO U = &5

Ilpumep.
Haiitu naTerpast:
1) J® — 4x)inx - dx

OTOT HHTCIpal MOXKXHO HaWTHU ¢ IIOMOIIBI0 METOoIa HUHTCTPHUPOBAHUA 11O HaCTAM, OH OTHOCHUTCS KO

BTOPOMY BUJY, IOATOMY U = Inx, dV = (x? — 4x)dx.
1 x4 .

gl = —dx, V= (x®—4xldr=—— 2x°

x 4

Hcnonb3ys hopMyily HHTETpUPOBAHUS 110 YACTAM, IOJTy4aeM

- x* . x* 11
(¥ —4x)inx - dr=Inx| —= 2+ | - — — 2y |—dx =
4 4 x

x4 x? x4 x4
— 2y = —_ 7 - R [ I 3
ErLr(q_ __r) J‘(q_ __r)n’.r {nr(q_ _.r] _Lﬁ+.r +C

2) J(x? = 2x)cos4xdx
DTOT MHTETpal MOXKHO HANTH C IMOMOIIBI0 METOAA MHTETPHUPOBAHMS O YaCTSIM, OH OTHOCUTCS K
[IEPBOMY BUAY, IOATOMY U = x* —2x, dV = cosdxdx.

1
dll = (2x — 2)dx, V= f cosdxdx = ‘—} sindx
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. - 1 1 )
j{x‘ — 2x)cos4x dx = (x* — 2x) L—}s:’nﬂl-_r — j 2 sindx(2x — 2)dx =

. 1 1 i 1., 1 i
(x* — 2_1'] ‘—1- sindx — ;J‘ sindx(2x — E}dx = ‘—1- (x? - Ex}s:'nﬂl-_r — ;J‘ sindx(x — 'J.]n’.r =

UYToOB! HATH OCTABIIMKCSA UHTETPaJl, CHOBA IIPUMEHSIEM (DOPMYITY HHTCTPUPOBAHUS 110 YACTSIM.
UD=x—-1, dV = sindxdx .

1

dl = dx, V= f sindxdx = — ;cusi-x

1, . ) 1 _ 1 1
= :}{x' — 2x) sindx —E{{x - 1) (— Ecus‘l-_r] - J‘ ~2 cosdxdx =
> (a2 — 20)sintx — = (( 1}( 1 4) 1,[ 4xd
4_x—_xstnx—2{_x— —4cusx +4 cosdxdy =

1. 1 1
= ;{x' — 2x) sindx -I—g{{x — 1){cos4x) — gfcus*i-xdx =

1., 1 . ) 1
:}{_.r‘ — 2x)sindx + p ((x — 1)(cosdx) — Es:'ni-x +C

@®opMma npeacTaBJieHNUs Pe3yJbTATAa: BHIIOJIHEHHOE 33/I1aHNUE.

Kpurtepun ounenku:

Onenka "oTJMYHO'" CTaBUTCA, €CIM padOTa BHINOJIHEHA B IOJHOM 00BEME C COONIOJCHUEM
HEOOXOAMMOIi TTOCIEA0BATEILHOCTH IEHCTBUM.

Onenka "xopouio' cTaBUTCs, €CIU BBHIIOTHEHBI TPeOOBaHUS K OIIeHKE "OTINYHO", HO IOMYIICHBI
2-3 HemouerTa.

Onenka "yn0BJ1eTBOPUTEIBLHO'" CTaBUTCS, €CIIU paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABHIIbHBIC PE3YJILTATH U BHIBOJIBI.

OneHka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €clid paboTa BHIMOIHEHA HE TTOJTHOCTHIO HIIK 00BEM
BBITIOJITHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.3 UnTerpaj u ero npujIoKeHust
IIpakTuyeckoe 3ansiTue Ne20
Borunciienue onpeneJéHHBIX HHTETPAJIOB Pa3INYHBIMU METOAAMH

Heab: HAy4yuTbCAd HAXOAUTH OIPEIACICHHBIE WHTErPaibl, HUCIOJB3Ys pPa3iIUYHBIE METOIbI
WHTETPUPOBAHUS.

BoinosiHuB padory, Bbl Oy/iere yMeThb:

Yl pemats npukiagHbe 3a7a4d B 0071acT MpodeccHoHaNbHOM 1eSTeTbHOCTH,

Yo 01.01 pacrmo3HaBaTh W aHAIM3UPOBATH 3a/a4y W/WIK TMpobieMy B NpodecCHOHATBHOM W/HITH
COLIMAJIbHOM KOHTEKCTE; BBIACIISATH €€ COCTABHBIC YaCTH; ONPEAEIISTH TAIlbl PELICHUS 3a1a4H; COCTaBIATh IUIaH
JICHCTBUIA; OTIPEJIENATh HEOOXOIUMBIE PECYPCHI; PEATN30BBIBATh COCTABJICHHBIH TUIAH.

MarepuanbHoe o0ecnieyeHme:
NuauBunyanbHbIE 3a1aHUS, CIPABOYHBIE MATEPHAIbl, KOHCIIEKTHI JICKIIUM.

3aganue:
Buvtuucaume onpeoenennvie unmezpasivl

1. f_32(4x3 + 3x% + 2x + Ddx
4 1
2. fl (\/E + ﬁ) dx
£ dx
2
S L
5 dx
4 f—z 3 (x+3)2
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T
J§ e ™ cosxdx
T dx
6. Jr —=

L 2%
3 Sin?3

Iopsinok BbINMOJIHEHHSI PAa0OTHI:

1. 3anucate 3amaHue M ONPEAEIUTb, KAKUM U3 METOAOB HMHTETPUPOBAHUS HEOOXOAUMO
BOCIIOJIb30BAaThCS.

2. Ecnu uHTErpan MOXHO HAMTH METOOM HETIOCPEICTBEHHOTO HHTETPUPOBAHHUS, TO, UCTIONb3YS
CBOWCTBa MHTEIpaJloB, IPUBECTU MHTErpall K TabauuHbIM popmyiaM. [Ipounrerpuposats. Berancnnuts
3HAUEHHUE OMpPEIeIICHHOro nHTerpaa no gopmyie Hetorona-Jlelioauma.

3. Ecnu uHTErpas Mo>KHO HalTH METOJIOM IOJCTAHOBKH, TO BBECTH HOBYIO IIEPEMEHHYIO0, HAUTH
ee nuddepennuan. [Tocae BBeqeHNS HOBOM NMepeMEHHON 3aaHHBIA MHTErpasl IPUBOAUTCS K HOBOMY
MHTErpaiy, KOTOpBIHA sBIseTcs TaOauMuHbIM. Eciau MHTErpan omnpenesieHHbIH, TO BBIYMCIUTH HOBBIE
IIpeAeIIbl UHTErpupoBanus. HaliTu nosry4eHHbI HHTErpall.

4. Ecnu uHTerpan Henb3s HAWTH  BbIICYKAa3aHHBIMU CHOCOOAMH, TO NPUMEHUTH (HOpMYITy
vHTerpupoBanus no yactam [ UdV = UV — [VdU.

Ilpumep.

1) f_31(4x3—3x2+2x+5)dx=4f_31x3dx—3[_31x2dx+2f_31xdx+5f_31dx=x4—x3+
x2+5x3,=3*-33+32+5-3—-(14+41+1-5=81-27+9+15+2=280

0,4 5dx
2
) f 4+25x2
DTOT MHTETpPaj MOKHO HANTH C TOMOIIBI0 METO/Ia TOJICTAHOBKH. BBeeM HOBYIO IEPEMEHHYIO.
5 -
_x =
2
5
=dx =dt
f0,4 5dx f04 dx 5 004 dx _
— O e— —_—_— - — 2 p—
0  4+25x2 142252 470 1+(Ex)2 dx = =dt
2 5
xH == O tH - 0
_xB = 0,4 tB = 1_
_ 5 2,1 dt 1 1 1 nm_m
- = —arctgt =(arctgl — arctg0 ==
4 500 1422~ 2 gtlo = ( 9 g)248
stnxdx
3
) J‘0 cos*x
DTOT MHTETPa MOKHO HANTH C TTOMOIIIBI0 METO/Ia TIOJICTAHOBKH. BBeeM HOBYIO IEpEMEHHYIO.
- cosx =t 7
dcosx = dt
fgsinxdx _ _,Slnde =dt fOS —dt _ _t2 05 _ 1 05 _ _1 1_,
0 cos3x sinxdx = —dt - —2 11 T o2l T 925 2
xy =0ty =cos0=1
T T 1
_xB=_ tB=COS§=_

3 2-
0,5=1,5.
dopma npeacTaBiaeHns pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurepum ouenku:

Onenka "oTJMYHO" CTaBUTCS, e€ciu pabOTa BHIMIOIHEHA B IMOJHOM O0BEME C COOJIIOICHUEM
He0OXO0IUMOM IMOCIIEN0BATEIbHOCTA JENCTBUN.

Onenka "xopomuio' cTaBUTCs, €CIIU BBITIOTHEHBI TPEOOBAHUS K OIIEHKE "OTIUYHO", HO JJOMYIIECHbI
2-3 Henmoyera.

Ornenka "yn0BJIeTBOPUTEIBLHO'" CTAaBUTCS, €CITU pabOTa BBIMOJHEHA HE TOJHOCTHIO, HO 00BEM

BBIITOJIHEHHOM YacTH TaKOB, YTO IMO3BOJIACT IMOJIYYUTH MMPABUIIBHBIC PE3YIbTATEI U BHIBOJBI.
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OreHka ""Hey10BJIETBOPUTEIBHO' CTABUTCS, €CIIM padOTa BHITIOJHEHA HE TIOJTHOCTHIO HIIH O0BEM
BBIIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIIATh IMPABUJIBHBIX BBIBOOOB.

Tema 4.3 UnTerpaJ u ero npujIoKeHust
IIpakTuyeckoe 3anaTue Ne2l
IHocTpoenune kpuBoanHeiiHO# Tpanenuu. [IpuMeHeHne onpereJeHHOr0 MHTErpaJa K
BbIYHCJIEHUIO IIOIAAel MI0CKUX (GUryp U BHIYHCJIEHUI0 00HEMOB

Ilesb: HAy4YNTHCS IPUMEHATh MHTEIPUPOBAHUE JIJIs pEILICHHS 3a]1a4 T€OMETPHH.
BoinosiHuB padory, Bbl Oyiere yMeTh:

Yl pemats npuKIagHbe 337294 B 0071acTH MPO(hecCHOHALHOM IeSTeIbHOCTH,

Yo 01.01 pacno3naBaTe W aHATW3UPOBATH 33Jady WM TpobieMy B TPOo(heCCHOHATHHOM HW/WIH
COIMAJIbHOM KOHTEKCTE; BBIICIATH €€ COCTaBHBIC YaCTH; ONPEACNIATh ITAIbl PEIICHUS 3a/1a4i; COCTABIISITh TUIaH
JCHCTBHIA; OTIPEACTIATH HEOOXOIUMBIC PECYPCHI; PEaTU30BBIBATH COCTABJICHHBIH ITIaH.

MarepuajibHoe o0ecnieyeHue:
NunuBunyanbHble 3a1aHUs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKLIUN.

3aganue:

1. Haiimu naowaou ninockux uzyp, 02panuieHHbIX TUHUAMU.
a)y=x2+1, y=0,x=1x=4,
0)y=Ilnx,y=0, x=1,x =,
6) y: = x3x = 4.

2. Pewuumo 3a0auu
a) Hatimu 06vém komnosaua Kpyanoi ¢popmwvl ouamempom 6m, 0cegoe cedenue Komopo2o umeem

. 1
¢opmy napabonvl, 3a0anoli ypasHeHuem 'y = Exz.

0) [dopoza npoxooum uepes GepuiuHy Xoama, Gopmy 0ce8o20 cedeHus MONHCHO ONUCAMb
2 2

ypaeneHue y: — 316—6 = 1. Juamemp xonma 200m. Havimu onuny oopoeu, npoxoosuei no Xoimy.

ITopsinok BbINOJHEHHS Pa0OTHI:

1. U3o6pa3ute ¢purypy Ha KOOPIAWHATHOM IJIOCKOCTH;

2. Onpenenure, sBJISETCS JU GUTypa KpUBOJUHEHHOM Tparneuen.

3. Beruucnute miomaas GUrypsl.

Ilpumep.

Haiitu miomaas GUrypsl, orpaHudeHHol rpadukamMu yHkuuii y = x2 —3x +2uy = x — 1.

Haiinem mnpenenbl MHTErpUpOBaHUS - TOYKH MepeceueHus: rpadukoB (DYHKIUHM, A8 3TOro
IpUpaBHSEM TIPaBble YACTH MCXOAHBIX (DYHKIMII U pelmmM HojyduBIIeecs ypaBHeHue x2 — 3x + 2 =
x — 1. KopHsimMu 3TOr0 ypaBHEeHHs SBIAIOTCA yMciaa X = 1 u x = 3, cienoBaTenbHO, OHU U ABIISIOTCS
IIpesieJIaMu UHTETPUPOBAHMS.

3Ha4MT, IIOWAAb (PUTYpHI paBHA:

3 3 x2 3 3x2 9 1 27
S=fl(x—1)dX—f1(X2—3x+2)dx=7—x—(?_7+2x)=E_3_E+1_(?_

Zr6-z+21-2)=1
2 3 2

Wk

1
[Momyuunu, yto momaab Gurypsl paa 1 3 (xB. en.)

dopma npeacTaBiaeHns pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurepumn oneHku:

Onenka "OTJMYHO'" CTaBUTCS, €Clid pabOTa BHITIONHEHA B MOJHOM 00BEME C COOIOICHUEM
He0OX0INMOM IMOCIIEA0BATEIBHOCTH AEHCTBUN.
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Orenka "'Xopo1o' CTaBUTCS, €CIIU BBITTOJTHEHBI TPEOOBaHMSI K OIICHKE "OTJIMYHO", HO TOMYIIICHBI
2-3 Hemouera.

Orenka "'y/10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM padOTa BBIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABHIbHBIC PE3YJILTATH U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTEIBHO' CTAaBUTCSI, €CJIM pa00Ta BBITIOJHEHA HE TTOJIHOCTHIO WITH 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENIaTh MPABIIIBHBIX BBIBOJIOB.

Tema 4.3 UnTerpaJ u ero npujIoKeHust
IIpakTuyeckoe 3anaTue Ne22
IIpumeHeHne onpeeIeHHBIX MHTEIPAJIOB K PellIeHUI0 NPUKJIAJHBIX 32124

Heab: HayuuThCS NPUMEHATh HHTETPUPOBAHME IS PELICHUSA 3a1ad MpodecCHOHANbHOM
HaIpaBJIEHHOCTH.
Beinosinus padorty, Bl Oyaere yMeTh:

Yl pemats npukiaaHble 331a4U B 001acTH IPO(ECCUOHATLHOM e TEIbHOCTH;

Yo 01.01 pacmo3HaBaTh W aHAIW3UPOBATH 3a/Jadyy W/WIK MpobiemMy B MpodecCHOHATBHOM W/ HIIH
COIMMAJIBHOM KOHTCKCTC, BBIACIATH e€ cocTaBHBIE 4YacCTH; OMMPEACIIATEL dTallbl PECHICHUA 3ala4l; COCTABJIATH IJIaH
NeHCTBUIl; ONpeaeaTh HEOOXOAUMBIE PECYPCHI; PEaTM30BBIBATh COCTABICHHBIN IUTaH.

MaTepl/laJIbHOC odecmeyeHue:
I/IH[[I/IBI/IZIyaJILHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpHUaJibl, KOHCIICKThI JIGKIII/Iﬁ.

3aganme:

1. Hatioume nymu, npoti0eHHbll MOYKOU OM HAYALA O8UNCEHUSI 00 ee OCMAHOBKU, 3HASL CKOPOCb
ee npAMoNUHeliHo20 Osudcenus v = 18t — 6t2.

2. Haiioume nyms, npotioenHblll MOUYKOU 34 Yemeepmyio CeKYHOY, 3HAs CKOpPOCmb ee
npAMONUHENH020 Osudcenus v = 3t? — 2t — 3.

3. Hatimu niowaowv obracmu, 0epanuyesHou iunuamu X -y = =5,y = x + 6.

4. Cuna ynpyeocmu npyoscunvl, pacmanymou ua 0,05 m, pasna 3H. Kaxyro pabomy naoo
npoussecmu, 4modwvl pacmanymo npyscury na smu 0,05m?

5. Kaxywo pabomy naoo sampamumse, umobsl pacmsanyms npysxcuny na 0,05m, ecau cuna 100H
pacmseusaem npysicury Ha 0,01m.

6. Onpedenums cuny 0asieHus 600bl HA CMEHKY wiiio3d, Onuna komopoeo 20 m, a evicoma 5 m
(cuumas w03 008epxy 3an0aIHeHHbIM 80001).

Ilopsinok BbINOJHEHHS Pa0OTHI:

1. IlpounTtath 3a1a4y ¥ OMPENETUTH CIIOCOO €€ PeIIeHUSI.

2. IlpumeHuTh GOPMYITY HHTETPATLHOTO UCUNCIICHHS JUTSI PEIICHUS 32 1a9H.
3. 3ammcaTth OTBET.

Ilpumep.

Kakyro paboTy HyXHO 3aTpaTUTh, 4TOObI pacTsAHyTh npyxuHy Ha 0,05 M, ecnu cuma 100 H
pactsrusaet npyxuny Ha 0,01 m?

Pemenwue: ITo 3akony ['yka ynpyras cuiia, pacTsSTHBAOIIAs MPYKUHY, TIPOMOPITUOHATIEHA dTOMY
pacTshkeHuIo X, T. €. F = kx, rae k — koadpumnmenT nponoprimonanbHocT. COTIIACHO YCIIOBHIO 3aa4H,
cuna F = 100 H pactsruBaet npyxuny Ha X = 0,01 m; cnenoBarensno, 100 =k-0,01, orkyna k = 10000;
caegoBaTenbHo, F = 10000x.

Hckomas pabota Ha OCHOBaHMU (POPMYIIBI paBHA
A= ["%°10000xdx = 5000x% = 12.5 (Jlx).
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B Boay onyiieHa npsiMoyrosibHasi IJIaCTUHKA, PACIIONOKEHHAs BEPTUKAIbHO. Ee ropuzoHTanbHas
CTOpOHa paBHa 1 M, BepTukanbpHas 2 M. BepxHss ctopona Haxoautces Ha riayoune 0,5 M. Onpenenuthb
CHJTY JaBJICHUs BOJbI HA IUIACTHHKY.

Pemrenue:

3necby=1,a=0,5,b=2+0,5=2,5(m), y=1000 xr/m?. CnenoBaTensHo,

b b

x? 2,52 —0,5°
P =9810 f xydx = 9810 f xdx = 98107 =9810 —— = 29430
a

a

dopma npeacTaBieHusi pe3yJbTaTa: BBHITIOJHCHHOE 3a/IaHHE.

Kpurtepun onenku:

Onenka "oTJMYHO'" CTaBUTCA, €CiM padOTa BHINMOJIHEHA B IOJHOM 00BEME C COONMIOJCHUEM
HEOOXOAMMOI TTOCIEA0BATEILHOCTH IEHCTBUM.

Onenka "xopouio' cTaBUTCs, €CIIU BBITIOTHEHBI TPeOOBaHUS K OIIEHKE "OTIUYHO", HO TOMYIIEHbI
2-3 HenmouerTa.

Onenka "yn0BJIeTBOPUTEIBLHO'" CTaBUTCS, €CIIM paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJIBTATH U BHIBOJIBI.

OneHka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €clid paboTa BHIMOIHEHA HE MOJHOCTHIO T 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 5.1 OcHOBBI TEOPUM BEPOSATHOCTEN U MATEMATHYECKOH CTATUCTUKH
IIpakTnyeckoe 3ansaTne Ne23
Boiuuciienne BepoSATHOCTEH C10KHBIX COObITHI. TeopeMbl €/105KEeHUSI 1 YMHOKEHUS
BeposTHOCTEll. PopMy1a MOIHOM BepOATHOCTH M (popmy.ia bepuyiim

Heab: HaydnTbcsi HaXOAUTH BEPOSTHOCTb COOBITUH, HMCHOIB3Yd (OpMYJIbl KOMOMHATOPUKH,
TEOPEMBI CJIOKEHHS U YMHOXKEHHsI, (POpMYITy MOIHOM BeposaTHOCTH U hopmyny beprymiu.
Boinosinue padory, Bl Oyere yMeThb:

Yl pemats npukiagHbie 3aaud B 0071acTu MpodeccnoHalbHOM 1eTeTbHOCTH,

Yo 01.01 pacmo3HaBaTh W aHAIM3UPOBATH 3a/a4y W/WIK TMpobieMy B NpodecCHOHATBHOM W/ HIIH
COIMAJIbHOM KOHTEKCTE; BBIAEIATH €€ COCTaBHbIE YaCTU; ONPEIEIIATh ITAIBI PEIICHUs 3aJaul; COCTABIIATh IIaH
JeNCTBUIl; ONpeAeaTh HEOOXOAUMBIE PECYPCHI; PEaTM30BBIBATh COCTABICHHBIN IIaH.

Yo 02.01 onpenensaTe HEOOXOAWMBIE HMCTOYHHMKH HH(MOpManyH; 3P(PEeKTUBHO HCKaTh WH(OPMAIHIO,
HEOOXOIUMYIO JIJIsl pELICHNUS 33J1a4H U/VITH TPoOIeMbl, 0(pOpMIISITh pe3yIbTaThl IOUCKA.

MarepunanbHoe obecnieyeHue:

NunuBuayanbHble 3a1aHUs, CIIPABOYHbIE MATEPHUAIIbl, KOHCIIEKTHI JICKIIUM.

3amanme:
1. Beposmunocme npasunvrhoco npogeoenuss usmeperuti ceodezucmom cocmasisiem 0,95. Bo

8peMsl npoeepKu ObLIU 835Mbl 08a pe3yTbmama usmepenull. Kaxosa 6eposamnocms moeo, 4mo moibKo
00HO UsMepeHrue ObL10 NPOBEOeHO NPABUTLLHO?

2. Cmoponvl npsamoyeonvHozo yuwacmka X u Y 6 pe3zyivmame NOSpeuwHOCMU USMEPEHUs
OKA3bI8AIOMCA CIVUATHBIMU BETUYUHAMU C MAKUMU PACAPEOeTIeHUSMU.

X 195 197 20, 20,2 Y 295 298 300 30,1

p 020 005 070 0,05 P 015 015 065 0,005
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Hatimu mamemamuueckoe odcudanue niowaou y4acmkd, eciu U38eCmHO, YMo UMepeHus
NPOBOOUNUCH HE3ABUCUMBIMU CROCODAMU.

3. Ha npeonpusmuu pabomarom 08e 6pucadvl paboyux: nepeas npouzsooum 6 cpeonem mpu
uemeepmu nPoOyKyuu ¢ npoyenmom opaxka 4%, emopas — uemsepmos NPOOYKYUU ¢ NPOYEHMOM Opaxa
6%. Haiimu eeposimnocmv mo2o, ymo 63amoe Hayeaod uzoeiue: da) OKANCemcsi OpaKosanHwviM, 0)
U320MOBIIeHO 8MOPOLL OPULAOOU NPU YCIO8UU, YMO U30eue 0Ka3aniocb OPaKO8aHHbIM.

4. Beposimuocms npasuivHo20 oopmieHUus HAKIAOHOU npu nepedave npooykyuu paeua 0,8.
Haiimu eeposimnocmes mozo, umo u3z mpéx HakiaoHblX MoabKo 08e 0Qh)OpMIEHbl NPABUIILHO.

5. B paiione 100 nocénkos. B namu u3z Hux Haxoosamcsi nyHKmul NpOKAmMa cCmMpoumexHuxu.
Cnyuatineim obpaszom omobpansvl 06a nocénka. Kakoea eepoamnocms mozo, ymo 6 HUX OKAXCYMCS
nYHKMul npokama?

6. Ha npeonpusmue nocmynarom 3asA6KU OmM HECKOIbKUX MOP2O8blX NYHKMO8. Beposmnocmu
nocmynienus 3as160k om nyukmos A u B paenvr coomeemcmeenno 0,5 u 0,4. Hatimu éeposmnocmu
NOCMYNJIeHUsl 3a5160K om nyHkma A unu om nynkma B, cuumas cobvimus nocmynjieHus 3as80K 0m 3mux
NYHKMO8 He3A8UCUMBIMU, HO COBMECTNHBIMU.

7. BeposmHocmu c80e8peMEHHO20 BbINOIHEHUSI 3A0aHUs MPeMsi He3d8UCUMO DADOMAIOWUMU
npeonpuamuimu coomeemcmeenno pasuvl 0,5; 0,6, 0,7. Haiimu eeposmuocms ceoespemeHn020
BLINOJIHEHUS 3A0AHUSL XOMSL Obl OOHUM NPEONPUSIIMUEM.

IMopsi10K BHINOJHEHUS PA0OTHI:

1. Onpenenure codpiTHE A, BEPOSATHOCTH KOTOPOTO HYKHO BEIYUCIUTD.

2. Tlpocuwnraiite obmiee ynciao(N) BO3MOXKHBIX UCXOJIOB.

3. IlpocuuTaiite 4ymuciIo UCX0A0B(M), OIATONPUATCTBYIONIMX HACTYIICHUIO COOBITUS A.

4. Vcnonb3yiTe GOpMyNTy /sl BHIYUCICHUS BEPOATHOCTH OMPenei€HHOro coobiThs. P(A) = %

Ilpumep.

Habupas Homep TenedoHna, aOoHEHT 3a0bl1 nocueHue 3 mudpsl 1 HaOpaa uxX Hayaady, MOMHS.
YTO OHHU pa3inuHbl. HaliinTe BEpOITHOCTH TOTO, UTO HAOPAHbI HYKHBIE ITU(PHI.

Pemenue.

a) CoObiTue A-«HOMep HaOpaH BEPHOM.

6) Yucno n-obIiee YUCIO MCXOJOB HCIBITAHHUS TMOJIYYHM, BOCIOJB30BABIIMCH (OpMyTaMu
koMOuHatopuku. Beero umeercs 10 mudp, T.e.. 4uciao 31eMeHTOB paBHO 10; B KaX0e COeIMHEHUE
BXOJUT 1O 3 mudpsl; mopsaaok nudp(31eMeHTOB) CYIIIECTBEHEH PH HAOOpe HOMEpa, 3HAYHUT, HYKHO

10 —7!'8'9'10—720. Hraxk, n=720

HaNTH Y9UCI0 pasMenienuii u3 10 31eMeHToB 110 3 10 popmyneds, =

(10-3)! 7!
B) Yucno m=I1, T.K. TOJIbKO OAUH HA0Op U3 TPEX LUPP SABISAETCS HYKHBIM.
m 1
r) P(A) = =73

2.113 ypHBI, B KOTOpOH HaxosaTcst 12 Genbix u 8 4€PHBIX MIapoB, BHIHUMAIOT Hayady JBa mapa.
KaxoBa BeposSITHOCTh TOTO, UTO 00a I1apa OKaXKyTcsl YEPHBIMU ?

Pemenue.

a) CoOwiTHe A-«00a mapa OKaKyTCs YEPHBIMU.

6) Ywucno n-oOuiee YUCIO MCXOJOB MCIBITAHUS MOJTYYHMM, BOCIOJIB30BABLINCH (POpPMYyJIaMU
koMOuHaTtopuku. OOmiee 4YMCIO0 BO3MOXHBIX CIIydyaeB N paBHO 4HCIy coueTaHuil u3 20 3ieMeHTOB

2 200 _ 20! _201918!_
(12+8) o npa: n=C3 = 21(20—2)! 218! 1-2-18! =190.

B) Ywcio ciyyaeB M, GIaronpuUATCTBYIOUIMX COOBITHIO A,  paBHO YHCIY COYETaHMH U3 8
8l _ 8 _876! _

—=—= =28

21(8-2)! 2l'6! 1-2:16!

37eMEeHTOB ( 8 YepHBIX IAPOB ) MO JBa: N= Ci =
m

N PA)=2=2~0147

®opma npeacTraBjeHus pe3yJbTaTa: BbIIIOJIHEHHOE 33/1aHHUE.
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Kpurepun oneHku:

Onenka "OoTJMYHO" CTaBUTCS, €CiM pabOTa BHINIOJHEHA B MOJHOM 00BEME C COOIOICHUEM
HeoOXO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Ormenka "xopomo' CTaBUTCS, €CIIU BBIIOJIHEHBI TPEOOBaHMS K OLICHKE "OTIMYHO", HO JOMYIICHbI
2-3 Henmoyera.

Onenka "y10BJIeTBOPUTEIBLHO'" CTAaBUTCS, €CITU pabOTa BBIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThl U BHIBOJIBI.

OreHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIU pabOTa BHIMOJIHEHA HE TTOJIHOCTHIO HIIH 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MMO3BOJISIET C/IENIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 5.1 OcHOBBI TeOPUH BEPOSITHOCTEI U MAaTEeMaTHYeCKOH CTATUCTHKH
IIpakTnueckoe 3ansaTue Ne24
AHanan3, 00padoTka u rpaduyeckoe npeacraBjaeHne JaHHbIX

Iean: PaccmoTpeTs oTAeIbHBIE NPUMEPBI, XapaKTEPHbIE AJIs1 BHIOOPOYHOTO METO/A.
BoinosiHuB padory, Bbl Oy/ieTe yMeThb:

VYl pewats npukiagHble 3a7aun B 001acTy MpodeccnoHalIbHOM 1eATeNbHOCTH;

Yo 01.01 pacno3HaBaTe W aHATW3UPOBATH 33Jady W/WIKM TpobieMy B TPOdeCCHOHATHHOM HW/WIH
COIIMAJIBHOM KOHTCKCTC, BBIACIIATH e€ cocTaBHBIE HYacCTH; OMMPEACIIATE dTallbl PCHICHUA 3ala4U; COCTABJIATH IJIaH
JICHCTBUIA; OMPEIeNAThH HEOOXOIUMBIE PECYPCHI; PEATN30BBIBATh COCTABICHHBIH TUIaH.

Yo 02.01 ompenensith HEOOXOMWMBIE HWCTOYHUKK WHopMaruu;, 3PQPEeKTUBHO HCKATh HH(DOPMAIHIO,

HEOOXOIUMYIO JIJIsl PELICHHUS 3a1a4H W/WITH TPo0OIeMbl, 0pOpMIISITh pe3yabTaThl IOUCKA.
MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKThI JIEKLIH.

3ananue:
1. HOCI’I’IpOMl’I’lb noOJUucOHbl Yacmom u OMHOCUMENbHbIX Yacmom no pacnpedeﬂenum 6bl60pl<'u.'
xi |2 |4 |7 [8 |9 |12
2 2
i | P |2|02 ||02 | P |P3 |3I03
2. Hocmpoﬁme cucmozgpammsl 4acmom u OmMHOCUMeIbHblx yacmont no pacnpedeﬂeﬁu;o 6bl60pl<'u.'

No Hnmepsan, Cymma wacmom
unmepeana Xi — Xi,1 6apuarm Lrllfilmepgaﬂa’

L 3-5 P1

2 5-7 202

3 -9 3ps

4 9-11 p?

S 11-13 2p?

6 13-15 3p3

7 1517 D142

1. Jlna cenepanvhoii cosokynnocmu, 3a0aHHOU pacnpeoeneHuem.
xi |5 |10 |15 |20 |25 [30 |35

Ni |p1 |3p1 |p2 |2p2 |p22 |2p3 |2p§
Hatloume 2eHEPAIbHYI0 CPEOHION, 2eHEPANbHYIO OUCNEPCUIO, 2eHEPANIbHOe CMAHOAPMHOe

OMKIOHEHUe, MOOY, MeOUAaH) U Pasmax.

2. U3 eenepanbHOll COBOKYNHOCMU COENAHA 8b100PKA, 3A0AHHASL PACHPeOeleHUeM:

37



xi |2 |4 |6 |8 [0 |12 |14
mo(pe |22 [p [P0 [P 202 |petps

Haiimu  evi6opounyio cpeoHioro 6v1060pouHble OuCnepcuro u CmaHoapmHoe OMmMKIOHEHUe.

Obpamume eHumaHue: P1 = uuciy 6yke 6 Bawem umenu; P2= uyucny Oyke 6 Bawei ¢hamunuu; p3 =
yucny Oyke 6 umenu Baweeo omya.

Ilopsinok BbINOJHEHHS padOThI:

1 IIpounTaB ycioBu€E MPEAI0KEHHON 3a1a4 , 10 KOHCIIEKTY JIEKIIMM HAallINTE COOTBETCTBYIOLIUE
hopMyIIBI.

2. IlpuMeHuTE JEKIMOHHBIN TEOPETHUUECKUM MaTepual IS PEIICHUST KaKIIOW 3a71auH.

3 B ciydyae HEOOXOAMMOCTH  MHPEJICTaBUTh TECOMETPUUECKYI0 HHTEPIPETALUI0 YHCIOBBIX
XapaKTePUCTHUK. BBIOOPKHU.

Ilpumep.

1. 3apano pacnpeneneHue 4acToT BEIOOPKHU:

CocTraBHTh pacIpeesIeHHe OTHOCUTENIBHBIX YacTOT. OnpenenuM cHadaia 00beM BRIOOPKH:
n=3+10+7+5 = 25.
Haiinem oTHOCUTENBLHBIE YaCTOTHI

xi |2 |6 |12 |15
wi [0,12 [0,40 [0,28 [0,20

2. Ilo pe3yibTaTraM IpumMepa 1 MMOCTPOUTH MMOJIUTOHBI YaCTOT U OTHOCUTCIIBHBIX YaCTOT.
Pemenue. OTO6pa3I/IB Ha IJIOCKOCTHU TOYKH M COCIHMHHUB HUX OTPE3KAMHU, IMOJTYYHUM ITOJIUTOH
qacCToOT:

i

2 6 12 15 Xi

AHaJIOTHYHO NOCTPOUM IIOJIHMIOH IO TOYKaM (X;,W;) :

Wi

0,40

0,28

0,20

0,12

2 6 12 15 Xi

3.I1octpoiiTe rucTOorpaMMy Mo CIEAYIOIEMY CTATUCTUYECKOMY pacIipeeeHHUIO:
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WNHuTrepBan Cymma  yacToT
Ne ynrepBana | mmHOM BApHUAHT
h=5 Ni
1 5-10 4
2 10-15 6
3 15-20 16
4 20—-25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemenue. [Ipexnae Bcero, onpenenum 06beM BbIOOPKH:
n=4+6+16+36+ 24+ 10+ 4 = 100.

I1o u3BeCTHEIM CyMMaM 4YaCTOT BapuaHT paCCUUTACM INIOTHOCTH YaCTOTHI 110 MHTCpBAJIaM:

No II10THOCTS YACTOTHI | ), [Tn0THOCTH YacTOTHI
UHTEpBaJa % UHTEpBaJa %

1 0,2 5 4,8

2 1,2 6 2,0

3 3,2 7 0,8

4 7,2

N300pa3um nony4eHHbI pe3ynbTar:

PN WA OO N
4
t

5 10 15 20 25 30 35 40 x

dopma npeacraBiaeHust pe3yJabTaTa: BHITIOJIHECHHOE 3a/IaHHE.

Kpurepun onenkmn:

Ornenka "oTJMYHO'" CTaBUTCA, €CIM padOTa BHINOJTHEHA B MOJHOM 00BEME C COONMIOICHUEM
HE0OXO0TUMOM MOCIIeIOBATEIHLHOCTH JACHCTBUM.

Onenka "xopomo' cTaBUTCSI, €CJIU BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO JOMYIIEHbI
2-3 Henouera.

Orenka "'y10BJIETBOPUTEJIBHO' CTAaBUTCS, €CITU padOTa BBHIMOJHEHA HE TIOJHOCTHIO, HO 00BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIEC PE3YJILTATH U BHIBOBI.

OreHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabO0Ta BHITIOJHEHA HE TIOJTHOCTHIO HIIH O0BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IENIaTh MPABIIIBHBIX BHIBOJIOB.
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