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1 BBEJAEHUE

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00yYaroIuxcs COCTABISIOT IPAKTUYECKUE 3aHATHS.

CocraB M cojepkaHUe NPAKTUUECKUX 3aHATUN HampaieHbl Ha peanuzaunto denepaabHOro
roCyJapCTBEHHOT'O 00pa30BaTeIbHOIO CTAaHAAPTA CPEJHETO IPOPECCHOHATBHOIO 00Pa30BaHUsL.

Benymieidi auIakTHYeCKOW LENbI0 MPAKTUYECKHX 3aHATUN sBiseTcss  (opMupoBaHUE
y4eOHbIX NPAKTUYECKUX YMEHHH (yYMEHMH pemarb 3ajadd IO MaTeMaTHKe)HEOOXOAMMBIX B
MocleAyromei yaeOHOM 1esaTeTbHOCTH.

B coorBerctBHM ¢ pabouedi mporpamMmMoil  y4yeOHOW AMCHMIUIMHBI  «MareMaThKa»
IIPEIyCMOTPEHO INPOBEACHHE IPAKTUUYECKUX  3aHATHM. B pamkax IpakTHUUECKOro 3aHsTHs
o0yyJarolecs MOT'YT BBIIIOIHATh OJHY WM HECKOJIBKO MPAKTUYECKUX PaboT.

B coortBercTBUM ¢ paboueii mporpammoi yueOHou mucummimael EH.01 «Matemarukay»
IIPELYCMOTPEHO IPOBEACHUE IPAKTUYECKUX 3aHITHH.

B pe3ynbrare X BBINOTHEHHSI, 00Y4arOIUNACS JOKEH:
ymembs:
V1. BEINOTHATH HEOOXOAUMBIE U3MEPEHUS U CBA3AHHBIE C HUMHU PACUYEThI;
V2. BBIMUCIATH IUIOMAAN U OOBEMBI JIETANICH CTPOUTEIHHBIX KOHCTPYKIUN, OOBEMBI 3EMIISTHBIX
pabor;
V3. NIpUMEHSITh MaTEMaTUICCKIEC METOIBI sl pEIICHUS MPO(EeCCHOHABHBIX 33]1aY;
Y001.02 ananu3upoBath 3a1a4y |/HiIKd IPoOIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;
VY001.03 onpenensiTh STkl pemeHus 3a/1a4H;
Y001.08 peanusoBarh cOCTaBICHHBIN IJIaH
¥002.03 mmaHupoBaTh MPOIIECC MOMCKA; CTPYKTYPUPOBATH NOTy4aeMyr0 HH(pOpMaIHIo;
¥002.06 opopmiaATh pe3ynbTaThl MOMCKA, TPUMEHATH CPeACcTBa MH(GOPMAIMOHHBIX TEXHOJOTUMN
JUTSL peIIeHus TPO(heCCHOHATTBHBIX 3a1a49

ConeprkaHre MpaKTUYECKUX pabOT OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYArOUIUXCS K OCBOEHHUIO
npo(eCcCUOHATIBHBIX ~ MOJYJIEH TMporpamMMbl  MOJATOTOBKM — CIELUAINCTOB  CPEAHEro 3BEHa 10
CIIELIUATIBEHOCTH U OBJIA/ICHUIO HPOeCcCUOHAIbHBIMU KOMIEMEeHUUAMU:

IIK 1.2 - BbIoHATE pacyeTsl 1 KOHCTPYUPOBAHHUE CTPOUTENBHBIX KOHCTPYKLIUN;

I[IK 2.3 - TIpoBoauTh oONEpaTUBHBIM y4eT OOBEMOB BBHINOJHSEMBIX pPabOT M PACXOJ0B
MaTepUaIbHBIX PECYPCOB;

A Takke GOpMUPOBAHHIO 00U4UX KOMNEMEHUUIL.

OK 01 - BsiOupare cnocoObl pemieHuss 3afad MNPOPECCHOHANBHON N1E€ATEIbHOCTH
MIPUMEHUTEBHO K Pa3IMUHBIM KOHTEKCTaM,
OK 02 — MHcrmonb3oBaTh COBPEMEHHBIE CpEACTBAa IOMCKA, aHadW3a M HHTEPIpPETaluu

PIH(I)OpMElI.[PIH, u I/IHq)OpMaI_[I/IOHHHe TCXHOJIOTHHM [JIs BBIIIOJIHCHUA 3aJad HpO(I)eCCHOHaHBHOﬁ
JACATCIIBHOCTH.

Brinonnenue obyyaromuxcs nNpakTHYECKUX padoT 1o y4eOHo# nucuuruimHe «MareMaTuka»
HampaBJIeHO Ha:

- 0000meHne, cUCTeMaTH3aIMI0, YIIYOJICHHE, 3aKperyieHHE, DPa3BUTHE M JIETAIM3AIHIO
MOJTyYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JUCIUIUINHBL,

- (opMHpOBaHWE yMEHUH NPUMEHSTH IOJyYCHHBIE 3HAHHUS Ha TPAKTHKE, pPean3aIiuio
€IMHCTBA UHTEJUIEKTYaJbHON U MPaKTHUECKON AEATENbHOCTH;

- ¢dopmmpoBaHre W pa3BUTHE yMEHWI: HaOIIOAaTh, CpPaBHUBATh, COIMOCTABIIATH,
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aHATIM3UPOBATh, J€TATh BBHIBOJIBI U O0OOIICHUS;
- BBIPAa0OTKY TPH PEIICHWH TOCTaBJICHHBIX 3aJla4 MPO(EeCCHOHATBLHO 3HAYMMBIX KadyecTB,
TaKHUX KaK CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAST HHUIIMATHBA.
[pakTHyeckue 3aHATHA MPOBOIATCS TIOCIE COOTBETCTBYIOMICH TEMBI, KOTOpas OOCCIeYMBacT
HaJIW4YKE 3HAHUH, HEOOXOIUMBIX VIS €€ BBITOIHEHMS.



2METOAUYECKHUE YKA3AHUS

Tema 1.1 KoopauHaTbl M BEKTOPbI

IIpakTuyeckoe 3ansaTue Ne 1
Ilpumenenue 6ekmopog 014 peuwteHus 2e0MempuiecKux U nPaKmuiecKux 3a0ay

Heab: ¢dopMupoBaHHe yMEHUH peliaTh TEOMETPUYECKUE 3aJadd C KOOpIWHATAMH U
BEKTOPaMH.

Bbinosinus padory, Bel Oyaere:
ymembs:
V1. BEINOJHATH HEOOXOAUMBIE U3MEPEHUS U CBA3aHHBIC C HUMHU PACUYEThl
V001.02 ananu3upoBath 3a1a4y W/WiM IpoOIeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;
Y001.03 onpenensaTs dTanbl pEHICHUS 33/1a4H;
Y001.08 peann3oBaTh COCTaBIECHHBIN IJIaH

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3aJaHus1, KOHCIICKTHI JIeKIIHﬁ.

3aganue:

Pemmnre 3amaun:

M- KOJUYEeCTBO OYKB B UMEHU
N- KOIWYecTBO OYKB B (paMUIIUU
p- Mmecsn poXIaACHUS

—>

1. Jlansl aBe Touku: A(m; —n; 0) u B(p; —n; 2).Pa3noxure BekTop AB 10 BeKTOpam 0Oazuca
U HalJUTe ero JUINHY.

- - > - = N =

2. Jlansr Bekroppl a=Pi—j+MK u b =ni+ pkHaiimure koopauHaThl BeKTOpa
- - —
c=ma—-nb.

- - > -
3. BolunciuTe CKalspHOE MpousBeneHre BekTopos (a—2b)-a, ecin az{— m; n; p} u

N
b ={0;—p;n}.
- -

4. TIpy KakoM 3HAUEHUH «X» BEKTOPbl A= {m;—n; X} u b= {— 2m; 2n; p} OoyayT
KOJUITMHEApHbIMU?

Ilopsinok BbINOJHEHHS PadOThI:

1. BHMMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJaHMS.

2. [Tonb3ysiCh KOHCTIEKTaMU JIEKIHH, TOA0EepUTE HY>)KHYIO (OPMYJTy WJIH COOTBETCTBYIOIIIEE
YCIIOBHE JUIsl pELEHUs 3a1a4u

Xox padoThI:

3amaua Ne 1. Jlanwt Touku A(—3;1; —1) u B (2; —4; 1).

—

Paznoxure BekTop AB 10 BEKTOpam 0a3uca M HAWJAWTE €ro JTHHY.
Pemenue.

1) E = {2 -(-3);-4-11 —(—1)} = {5;—5;2} - KOOPAMHATHI BEKTOPA.
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2) Paznoxum AB 1o BEeKTOpaM Oa3zuca:
AB =5i-5 j+2k.
3) Jiuny ‘AB\ Haiinem 1o gpopmye:

a=/x? +y*+2%;
=52 +(-5)2 +2% =~/54=1/9.6 =36..

3amaua Ne 2.

JlaHbl BEKTOpBI g = ?— 37+ E u B = 5i+ E .Halimure koopauMHATBI BEKTOpA Z = g— 2 B
.PemeHHe

a={-31).

b={-201}; 2b={ 402}

c=a-2b={-31-{-40.2}={L- (-4);-3-01-2}={5-3-1}.

3anaua Ne 3

Beruncaure ckansgpaoe npoussencuue (2a+b)-a, eciu a= {1;0;3} ub= {2;—1;1}.

Pemenue

1) Haiiném koopauHaTsl 2 ; :
-
2a=1{2,06}
2). Haitném koopauHaThl 2 Z+ B :

2a+b={206+ 211} = {417}

3). Haiiném ckanspHoe mpou3BeeHuE:

(2a+b)-a=4-1+0-(-1)+3-7=25.
OrtBer: 25
3amgaua Ne 4.

N
4. Tlpu KakoM 3HAUYEHUH «X» BEKTOPHI a={4;—6; X} u b:{_

KOJUITMHEApHbIMU?
YcnoBue KOJUIMHEAPHOCTH BEKTOPOB:
N - Xl _ yl _ Zl
a M b KOJUIMHEApHBI, €CIH —— = —— = — .
X, Y2 4
[Tonyuum:
4 -6 Xx
1 3 3
2 4
X
—8=2; x=-24
3
OtBer: X=-24.



dopma npeacTaBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 33/1aHNUE.

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eciii paboTa BHIMOJTHEHA B MOJIHOM 00BEME ¢ COOTIOICHIEM
HEOOXO0JMMOM MMOCIIeI0BATEIBHOCTH ICHCTBHIA; B OTBETE MPABUIBHO U aKKYPaTHO BBIMIOJIHEHBI BCE

3aI11MCHU U BBIYHCJIICHUA.

Ouenka "xopomio'" CTaBUTCS, €CIM BBHIIOJHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO

JOMYIIEHBI 2-3 HeJloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh PABHILHBIC PE3YJIbTAThI U BHIBOIBL;

B X0JI¢ NMPOBEACHUS PaObOThHI ObUTH TOMYIIEHBI OITHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU

00BEM BBITTOJHEHHON YacTH pa6OTBI HC MMO3BOJIACT CACIATh IPpaBUJIBHBIX BBIBOJOB.

Tema 1.2 IIpsiMasi Ha VIOCKOCTH U B MPOCTPAHCTBE

IIpakTuyeckoe 3anaTue Ne
Pewenue 3a0au na pacnonosicenue nPAMbIX HaA NIOCKOCHU U 8 RPOCMPAHCMEe

He.]]bZ (1)OpMI/IpOBaHI/IC yMeHHfI peuIaTh 3aAa4M Ha B3AMMHOC PACIIOJIOKCHUC ITPAMBIX.

Brinosinus padorty, Bl Oynere:
ymembo:
V1. BBIOIHATE HEOOXOAMMBIC H3MEPEHUS U CBSI3aHHBIC C HUIMU PaCUeThI
Y001.02 aHanu3upoBath 3a1a4y |/WIKA TPOOJIEMY H BBIACIATH €€ COCTAaBHBIC YaCTH;
VY001.03 onpenensTh 3Tanbl pelieHus 3a1auu;
VY001.08 peanu3oBaTh cOCTaBICHHBIH TUIAH

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHNUS, KOHCIEKTHI JIEKIUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1. Haiitu Touky nepecedeHus npsmMeix: mx —py +n=0 ux—y—p =0.
2. HaiimuTe OCTpBIN YroJ MeXIy PSIMBIMH:
mx+ny—p=0unx—py—nm=0.

3. CoctaBbTe ypaBHEHHE NPSMOM, MapajuieabHON mpaMoil pX+ Y —m =0 u npoxoasuien

gepe3 Touky A(—n; 1).

4. U3 touknA(m; —1) Ha mpsimyto nX + py +1=0 onymen neprneHaukymsip. CocTaBpTe €ro

yYpaBHEHHUE.
Ilopsinok BbINOJHEHHS padOThHI:
1. BHMMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJaHMS.

2. [Tonb3ysiCh KOHCTIEKTaMU JIEKIHH, TTO10EpUTE HY>)KHYIO (OPMYITY HJIM COOTBETCTBYIOIIIEE

YCIIOBHE ISl pELIeHUs 3a/1auu
Xox padoThI:



3amaua Ne 1

Haiitu Touky nepeceyeHus NpsiMbIX :
2Xx+3y—-12=0wu x-y-1=0.
Pemmm cucremy:

{2x+3y—12=0, {2(1+ y)+3y-12=0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, [5y=10, (y=2,
{x=1+y; {x=1+ y; {x=3.
OtBer: Touka M (3; 2).
3amaua Ne 2

OHpeI[eJ'II/ITB YroJjl MEXAy IMpAMbIMU, 3aJaHHBIMH YPABHCHUSAMU
2Xx—3y+6=0u x+5y—-2=0.

Pemenue
Haiinem yrnoBpie KO3 GUIIMEHTHI STHX MPSMBIX:
2Xx—-3y+6=0; X+5y—-2=0
-3y =—-2X -6, Sy=—-Xx+2,
y—gx+6 y——1x+g
3 5 5
2 1
k,=—. k,=—=.
b3 ‘5
§ , =k,
[ToncraBuM  HailineHHble 3Hauenus k, u  k, B  dopmyny:lgp=—-—".
1+k; -k,
1z 13
G- - =L
1+(—2)-— =—
5 3 15
tgp =—1; p =135°.

[TonydeHHbI yrona Mexay OpsMbIMU - Tynod. CMeXHBIM ¢ HUM, OyAeT OCTpbIil, TO €CTh
o, =180° —135° =45°,

3amauga Ne 3

1. CocraBpTe ypaBHEHME IPSIMOM, MapayeNbHON npsaMod 5X +3y —7 =0 u npoxopsein
uepe3 Touky A(-2;6).

Pemenne
CocraBum yYpaBHEHHUE Iy4Ka IPSIMBIX, IPOXOJAIINX qyepes TOYKY
A(-2;6).

y—6=Kk(x+2)
Haxonuwm yrinoBoii ko punveHT JaHHOM npsSaMoii:
3y =-5x+7,

S) 7 5
y=——X+—;k =—=.

3 3 3

5 . . .

Tax Kak mpsiMble MapauieabHbl, TO K, = — 3 YIII0BOM KO3 PHUIMEHT UCKOMOM MPSMOH.
[MoxcraBuM HaiiieHHOE 3HaYeHue K, = — 3 B YPaBHEHUE IIy4YKa NPSIMBIX:
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y—-6=k(x+2);

rocie mpeodpazoBaHus MOTYUNM:
5x+3y—-8=0.
3amaua Ne 4

W3 touku A(-3;5) Ha mpsamyo X—2y+3=0 onymeH neprneHaukynsp. Hamucate ero
YpaBHEHHUE.

Pewenne
CocraBum ypaBHEHHE IIy4Ka MPAMBIX, MPOXOIALINX uepes TOYKY
A(=3;5).
y —5=Kk(x+3).
Haiinem yriooii koapduuuent k, npamoit X —2y +3=0;
—2y=—Xx-3
goleid
2 2
1
k, = >
1
VunThiBasl ycioBHe NEPIEHANKYIAPHOCTH IPAMBIX: K, = i HaliZileM ypaBHEHHE UCKOMOM
2
MpAMOit
k, =-2.
y—5=-2(x+3);
y+2x+1=0.

Otset: y+2x+1=0.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJlaHKE.

Kputepun onenkmn:

Ouenka "oTJIMYHO" CTaBUTCS, €CNTU pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIMIOICHUEM
He00XO0IMMOM TOCTIE0BATENBHOCTH JIEHCTBUI; B OTBETE MPABUIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllUCHU U BBIYUCIICHHS.

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

Ounenka "yI0BJIETBOPUTEJIBHO'" CTaBUTCS, €ClU paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM padOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITTOJIHEHHOH YacTH pabOThI HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBOJIOB.

Tema 2.1 Ilnomanau niockux GUIyp U MNOBEPXHOCTEH Tesl

IIpakTnueckoe 3ansaTue Ne3
Pacuem nnowadeit cmpoumensHsix KOHCMPYKUUTL

ean pabdoThl: popMUpOBaHNE YMEHUH BBIUYUCIATH IUIOMAIN KBAPTHP, OKOH, PA3TUYHBIX

MJIAHUPOBOYHBIX U 00BEMHBIX KOIP(DUIIMEHTOB, UCIIOIB30BaHNE PAHEE MOTYYCHHBIX 3HAHUH 10

reOMETPHH, YCTAHOBUTH U MTOKA3aTh HATIISIAHO CBSI3h MAaTEMATHKH CO CIICIIHATbHBIMHU

JTUCHUTUIMHAME, HallpuUMep, «APXUTEKTypa 3/1aHHui»; BRIPaOOTaTh Y 00y4YaloImMUXCs CTPEe MICHHE
10



K II1y0OKOMY YCBOEHUIO MOTYYSHHBIX 3HAHUN, 00y4eHHE palluOHATIBHBIM IIPUEMaM TpyJa U
YMEHHUE CaMOCTOATEIbHO padoTaTh.

Beinosinus patdory, Bel Oyaere:
YMETb:
V1. BEINOAHATH HGO6XOI[I/IMLIC HU3MCPCHHA U CBA3AHHBIC C HUMU PACYCThI

V2. BBIYUCIATH IUIOMIAAM U OOBEMBI J€TaICii CTPOUTEIBHBIX KOHCTPYKIHI, 00BEMbI 3EMIISIHBIX
pabor

MarepunanbHoe obecrnieyeHue:

1. Tabmuua: «Bbluucienue TuIomaAeld pa3IMYHBIX TEeOMETPUYECKUX (QUTYp Ha
IIJIOCKOCTH.

2. KapTO‘IKI/I'SaI[aHI/IH JJI BBIIIOJIHCHU S HHAWBHUAYAJIbHBIX pa60T o 30 BapHUaHTaM.

3aganue:
BI)I‘-II/ICJII/ITI) IJiomaab KBapTI/IpI)I.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. IToBTopeHue GopMyI BEIUUCICHHS TIOMIAIEH

a =]
B
a A=a A=a-b
b
e b
A=22 b
h -
a A=a.b-sina
A=a . he=b+h, &
L h
= ah,
an
c S 1
c 1 n A= absina
a A= - -a-b . o
2 a+bec
a p=

A=

Xoxa paboThI:

1. TlepeuepTuTh miiaH KBapTUPHI B T€TPaAb, U3MEPSS JINHEUKON UIMHBI CTEH.
[1nan xBapTups! BeryepunBath B Macmrade 1:100 (B 1 cm — 1 m).

2. 3anmcaTh pa3Mepsl MOMEIIEHUH U KOMHAT, cobmonas macmTad 1:100.

3. BbruucnuTh miomaas Kax0i KOMHATHI M TOJICOOHBIX MOMEIICHUN OTACIbHO: A = a'b.

4. BpUUCAUTD MOJIE3HYIO TIIOIIAb:

AnOJZAl + AZ +A3 +..
IImomans moaCcOOHBIX TOMEIEHNI
An.n :AK + Ae +Am +AKﬂ+Anp +A Kop

O6myto maomanb: Agsy =Anor + Ann

5. Bbruncnuth nIaHUPOBOYHBIA KOI(DPHUITMEHT:

K:Ano.rz/Aoﬁu;: Anoxt/(Ano,v'FAnn)

6. BBI6paTB pasMCpbl OKHa HWJIKW OKOH B KOMHATC M B KYXHC, ONPCACIUTH IIOMAIb
KaXJ0ro OKHa:

1,5-1,2 = 1,8 m?
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1,5-1,5 = 2,25 u?

1,5-1,8 = 2,70 m?

1,5-2,1 = 3,15 u?
3aoaua 1./]an nnan keapmupwi. Fzmepum pazmepovt KOMHAmM u NOOCOOHBIX NOMEUJeHUL U
nepenecem ux ¢ mempaos ¢ macuwimaobom 1 cm = 1 m.

| | |
| |
KyxHs 1 | 2 3
\ - |
Vi
B. /
—1‘:“(/ . ot et

1. 3anuwem pasmepor KoMHAM U NOOCOOHBIX NOMEWEHUL 8 Mempaosb:
-1 xomHaraa = 3,2m; b = 2,6 m;
-2 komMHara a = 3,6 u; b = 2,4 m;
- 3 xomHaraa = 5,0m; b = 3,2 m;
- kyxasa = 3,2 m; b = 2,8 m;
-BagHasa = 1,1m; b = 1,5 m;
- tyanera = 0,7 v; b = 1,5 u;
- xnagoBasga = 0,5:m; b = 2,4 u;
- npuxoxasa = 1,8 u;b = 3,9 u;
- xopugopa = 09 m; b = 2,4 m;
2. Boiuucaum naowaou  omoenbHo  KAdCOOU KOMHAMbL U NOOCOOHO-HADII00AEeMO20
nomeujeHusl.
A =3,2-2,6 =8,32M%
A, =3,6-2,4 = 8,64 Mm%
A3 =5,0-3,2 = 16,0 %
A, =3,2-2,8=2896n%
A,=1,1-1,5=16,5n%
A4, = 0,71,5 = 1,05 m?;
A4,=05"24=12m2%;
A,,=18-3,9=7,02 M?;
Agp =09 - 2,4 = 2,16 M%;
3. Buiuucnum nonesnyio niowaos, nioujadb NOOCOOHBIX NoMeweHuu U oowyr nIowads
Keapmupbwl:
Anon = 8,32 + 8,64 + 16,0 = 32,96 M°.
Arnonnow = 8,96 + 1,65 + 1,05+ 1,2+ 7,02 + 2,16 = 22,04 m°.
Ao = 32,96 + 22,04 = 55 M°.
4. Bpruucnum ko3¢ GUIKMEHT MIIaHUPOBOYHBII:
K =32,96/8,96 = 0,599 = 0,6.
5. Jlnsg KyXHU ¥ KOMHAT BBIOMPAIOT OKHA C Tutomaapio 1,5-1,5 = 2,25 M2,
6. Bpruucium k03 GUIHEHT OCTEKICHHOCTH:
Kocr.xyxmn = 2,25/8,96 = 0,25.
Koer. 1xomn = 2.25/8,32 = 0,27.
Koer. 2xomn = 2.25/8,64 = 0,26.
Koer. 3xomn = 2.25/16,00 = 0,14.
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®opma npeacTaBaeHUs pe3yJIbTaTa:BBIIOTHEHHAs paboTa.

Kpurepun oneHku:

- «OTIU4HO» - yMeHHUs CPOPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPABUIBHO, 03
apudmernyeckux omMOOK, pelieHre opopMIIEHO aKKypaTHO, ¢ HEOOXOJUMBIMU 00OCHOBAHHUSMHU.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBINOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUH BBIIOJHEHHI ¢ omuOkamMu. bezommbo4yno BeimonHeHo 80-
89 % Bcex 3amaHuH.

— «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHHI,
OOJBIIMHCTBO 3a/IaHUI BBIIOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHUN COJEP)KAT OIIUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiIeTBOPUTENBEHO» - TEOPETUUYECKOE COJEpKAHUE Kypca HE OCBOEHO,
HEeoOXOoIMMBbIE YMEHHUsT HE CHOPMHUPOBAHBI, BBHITIOJHCHHBIC YYeOHBIC 3aJaHMs COJEPIKAT Ipyobie
omnOku. be3ommboyHo BhimoaHeHO MeHee 70% Bcex 3aaHui.

Tema 2.2 O0BLEMBI Te

IIpakTuyeckoe 3ansaTue Ned
Buviuucnenue 006vémoe oemaneii cmpoumenbHoviX KOHCMPYKYUIL, onpedesieHue 00véma
3eMIAAHBIX padom

Leab padoThl: GOpMHUPOBAHKIE YMEHHUIN BEIYHCIATH O0BEMBI IETANICH CTPOUTEIBHBIX KOHCTPYKITHIA,
HCIOJIb30BAaHUE paHEe MOJYUYEHHBIX 3HAHUHM 110 T€OMETPUH, YCTAHOBUTH U M1OKA3aTh HATJISIAHO
CBSI3b MAaTEMATUKHU CO CIIEIUATBHBIMU TUCUHUIJIMHAMY, HATPUMEDP, KAPXUTEKTYpa 3AaHUIN»;
BBIPA0OTaTh y O0YHAIOUIUXCS CTPEMIICHUE K TIIYOOKOMY YCBOEHUIO MOJYYEHHBIX 3HAHUM,
o0yueHue palroHaJIbHBIM MIPUEMaM TPyJa U YMEHHE CaMOCTOSATEIHHO Pab0TaTh.

Beimosinus patdory, Bel Oyaere:

YMETB!
V1. BBINOTHATH HEOOXOAUMBIE U3MEPEHUS U CBA3aHHBIE C HUMHU PacyueThl
V2. BBIYUCIATH MJIOWAAN U OOBEMBI JleTaleld CTPOUTEIbHBIX KOHCTPYKLUHN, 0OBEMBI 3€MIISIHBIX
pabot

MarepunanbHoe obecnedeHue:
3. Tabnuna: «Berancinenne 00bEMOB Pa3TUIHBIX TEOMETPHIECCKUX TEID».

4, KapTO‘-IKI/I-SaILaHI/IH JJI BBIITOJIHCHUS HHAWBUAYAJIbHBIX pa60T.

3aganme:
Haiitu o0bem 31anus (kybatypy). O06bem nomemieHuii u 00beM 3/1aHusl.
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Lo=Ls

Jna xupnuuabix cted t = 380 mm, 510 MM, 640 MM, 770 mm; a=120 mM.
Jns nanenpHoro 31auus t = 270 mm, 320 mm, 300 MM, 350 mm, 400 Mmm; a =90 u 70 mMm.
Jns 3nanus u3 kpynaeix 6mokoB 1 = 500 mm, 600 mm; a=150 u 200 Mm.

IMopsiiok BBINOJTHEHHS PA0OTHI:
[ToBTOpeHue hopmyn mJis BEIYUCICHHUS 00beMa
IrCOMCTPUYCCKUX TCII.
Pa3nada uHIUBUyabHBIX KapTOYCK.
CocraBieHue anropuTMa perieHus, 00bsICHEHUE MPEo aBaTes.
CamocTrosTenbHas padora.
Ouenka pabOThI CTY/ICHTOB.
[ToxBeaeHMEe UTOTOB.

=

L

Xoa padoThI:

IlepeuepTuTh NiaH 34aHUs C KAPTOUKHU C IOMETKaMU U pa3MepaMu.
2. Pa3Mepsbl naHbl 0ceBble, a MOITOMY HEOOXOIUMO HAWTH:
L,=L,+2t;
L, =L,
B, =B, + 2(t — a);
B, = B, — 2a;
B, =B, +2(t—a) =B, + 2t.

3. Beraucauts rromaab MOBEPXHOCTH CTCH, YIUTBIBAS, 9TO A peyy = Bigp * H.

4. Ilepumetp 3panus P = (L, + B, ) - 2

5. Beruucmurs: V. = L, B, H; V0, =L,"B,"H; V..., =Pt H;
cheH:(Be-I_BH-I_Lo-I_Ln)'t'H

6. Borurcenuts o61uryro miomans 30a0us Aogy, = Avom * Moms Apsy = (Bs * Lo) * My

CryaeHTam pa3faroTcs KapTOYKW WHAWBHAYyaIbHBIC (16 BapHaHTOB) M OHU BBHITMTOJTHSIOT 3aaHUE
CaMOCTOSITENTLHO (€CJIM BO3HHUKAIOT BOMPOCHI, KOHCYIBTUPYIOTCA Y TpenoaBatens). [locne
BBITIOJTHEHUS 33JJaHUS CTYICHTHI CAAIOT M 3alIUIIAIOT CBOIO padoty. [Ipumaratorcs 30 BapraHTOB
3aJaHuH.
Pazoepem pewienue 001020 3a0anus.
[lycTh 31aHKE UMEET CTEHBI U3 KUpIUYa:

B, = 6000 mm; H = 8,4m; L, = 25000 um = L;n,,, = 3;a = 120 mm; t = 640 mm.
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Pemenne:
[Toacuntaem HapyXHYIO JJIMHY 30aHUS:
L,=L,+ 2t =25000+ 2 640 = 26280 mm = 26,28 m.
HaiieM BHYTpEHHIOIO U HAPYKHYIO IIUPUHY 3JaHUS:
B, =B, —2a = 6000—2-120 = 5760 mm = 5,76 m;
B, =B, + 2t = 5760 + 2 - 640 = 7040 mm = 7,04 m.
Haitnem nepumeTp Hapy K HBIX CTEH:
P=(L,+ B,) 2=2(26,28+7,04) = 33,322 66,64 .
Brruucnum mioniaabs NOBEPXHOCTH CTEH:
Acmenn = Pigp - H = 66,64 - 8,4 = 559,78 M
Boruncnum o0beM 31aHus:
Veoanun = Ly * B, - H = 26,28 - 7,04 - 8,4 = 1554,09 13
[Toncuntaem 06beM BHYTPEHHETO IOMELICHHUS:
Viow = Lg* B, H = 255,76 - 8,4 = 1209,6 1°.
Haiinem o0beM CTEH 31aHUS:
Vemen = Lepue *t - H = 64,08 - 0,64 - 8,4 = 344,49 M3
Vopen =By +B,+L,+ L, = 64,08 m.
Boruncnum o01yro mioniaib NOMEIeHU N 30aHH:
Ay =By L, n,, =576253 =432 x*

o B, L, H ., a
1 12000 25600 11,20 3 90 270
2 9000 20800 14,00 S) 100 300
3 7200 23200 16,80 6 90 320
4 15000 38400 33,60 12 100 350
3) 13500 28800 14,00 S) 90 400
6 6000 18000 14,00 5 120 500
7 9000 22000 16,80 6 120 600
8 12000 24000 25,20 9 120 500
9 15000 30000 19,60 7 120 600
10 18000 32000 25,20 9 120 500
11 12000 26000 14,00 5 120 600
12 14000 28000 14,00 S) 120 510
13 9000 26000 16,80 6 120 640
14 12000 30000 19,60 7 120 770
15 18200 32000 22,40 8 120 510
16 10000 24500 25,20 9 120 640
17 18400 33000 28,80 10 120 770
18 11500 24000 33,60 12 120 510
19 8600 28000 44,80 16 120 640
20 18100 36000 16,80 6 120 770
21 6600 25000 25,20 9 120 510
22 10800 23000 33,60 12 120 640
23 16200 31000 39,20 14 120 770
24 11400 29000 28,80 10 120 510
25 15600 33000 25,20 9 120 640
26 10600 27000 19,60 7 120 770
27 14100 29000 16,80 6 120 510
28 14800 30000 33,60 12 120 640
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29 9200 26000 39,20 14 120 770

30 | 7200 25500 44,80 16 120 510

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kputepuu onenkmu:

- «O1nuyHO» - yMeHHS CHOPMHPOBAHBI, BCE 3aJaHUs BBIIOJHECHBI MPaBUILHO, 0€3
aprupMETHYECKUX OMMOOK, pemeHne 0hOpPMIICHO aKKypaTHO, C HEOOXOIMMBIMU 000CHOBAHUSMH.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBINOJIHEHBI, HEKOTOPBIE BUBI 33/IaHUI BBHIIOJIHEHBI ¢ omnOkaMu. bezommbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHHI,
OOJIBIIMHCTBO 3a/IaHUi BBIIOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHUI COJEPHKAT OIIHUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiIeTBOPUTENBEHO» - TEOPETUUYECKOE COJEpKAHUE Kypca HE OCBOCHO,
HeoOXoIuMbIe yMeHHUsI He C(OPMHUPOBAHBI, BHIMOJHEHHbIE y4eOHBbIC 3aJaHMs COJIEpKaT rpyoble
omuOku. bezommbouno BeITOIHEHO MeHee 70% Bcex 3ajaHui.

Tema3.1 MaTpuubl 1 onpeaeanuTe I n

IIpakTnyeckoe 3ausTue Ned
Jeiicmeusn nao mampuyamu

Hean pabdotrbi: HayuyuThcs BBIONHATH ACUCTBUS HAJl MAaTPUIIAMHU.
Brinosinus padorty, Bl Oynere:
ymemp:

V3. IMPUMCHATH MAaTEMAaTUYCCKNEC MCTO/IbI JIS PCIICHUSA HpO(i)eCCI/IOHaJ'II)HI)IX 3aaa4
MarepuanbHoe obecnedeHne: WHIUBUIyAIbHBIC 3a/IaHUSI, YU€OHUKH, KOHCTIEKTHI JICKITUH.

3apanmue:
2 3 2 -1
1. Haiitu maTtpuily € = 4° + 3AB, 7A€ A = _le E={,l 3 ]
1

2. BBIACHUTS, SBISETCA MATPHIA A~F = ( ) 00paTHOM K MaTpHIle 4 = (; g)

-3 2 -3 0 -5
3. Hamprmatpump: A = 1 5 =2 —4 1 |. Haiigure: A+B; 2A; AB; BA.

2 4 -1 -2 2

ITopsinok BbINOJHEHHS padOThI:

1. 3anumwuTte 3a1aHKeE.

2. Ompenenute, KakKWe IEHCTBHSA, W 1O KakAM TpaBWIaM HEOOXOAWMO BBIITOJHUTH.
[IpounTaiite KOHCIEKT.

3. Brmonaure nefictus. [IpoBeppTe MpaBHIILHOCTH BHIYUCICHUH.
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Xox pabdoThI:
Marpurieii Ha3pIBaeTCs MPSMOYTOIbHAs TaOJIMIIa yncesa. Marpuiia 3anuchiBacTCs B BUJIE:
@y Oyp..  Oyp
A=| Gy G 0O |
Oy Oz e Cimn
JelicTBus Hal MaTpUIIAMU:

1.Cnoxenue.
Onepauml CJIOXKCHHUSA BBOOAUTCA TOJIBKO IJIs1 ManI/II_[ OJNHAKOBBIX pa3M€pOB. HpI/I CJIOJKCHHUHU
MaTpPHII UX COOTBETCTBYIOIIUE SJICMEHTHI CKJIaILIBAIOTCS.

ay +hy G Fhp @y by,
A+B=C=| Gy +by Gy +by - ay+by
ni";.]. + 'I'-Ji’li.]. ﬂi’ll: + bﬂl: ﬂﬂlﬂ + bﬂli’!
2. YMHOKEHHUE Ha YHCJIO.
[Tpu yMHOKEHUH MATPHIIBI HA YKCIIO KX IBIH €€ SJIEMCHT YMHOXAETCS HA 3TO YHCIIO.
ko, ko kay,
kA :(kﬂu Kagy = Koy )
kﬂi’lll kﬂi’ll: kﬂi’lli’!
3.YMHOXeHUEe MaTpHIl.

Onepanys yMHOXEHHSI MAaTPHUI] BBOJUTCS TOJIBKO JIJIS CITydasi, KOTJja YUCIIO CTOJIOII0B MEpBOH
MaTpHUILIbI PaBHO YKCIY CTPOK BTOPOH.

YroObl HANTH AJIEMEHT MaTPHIIBI, CTOSIIUI B I-TOH CTpOKe B K-TOM cTOJI01IE, HY)KHO
BBIYHMCIIUTH CYMMY MIPOM3BEICHUI 3JIEMEHTOB I-TOH CTPOKH MEPBOM MAaTPHUIIBI HA COOTBETCTBYIOIIHE
3IIEMEHTHI K-TOro CTOJIOIa BTOPOii.

1.Haiftu matpuny € = A* + 3AE, eciiu
a=(7 2)ie=( )

a) Haiizem A%, yMHOKast MATPHILY caMy Ha cebs
. =2 3% /=2 3 7 0
A= ( 1 —1) ' ( 1 —1) = (_3 4 )

0) Haiinem maTpuily 34, yMHOXKHUB BCE DJIEMEHTHI MaTpHUIbl 4 Ha 3.
_af—2 3y _[(-6 9
3’j’_a(l —1)_(3 —3)

B) Haiinem npoussenenune 3AB

as=(3 %) (G =5 )
r) Haiinem matpuiyy C, ckiaabiBasi COOTBETCTBYIOIINE DIIEMEHTHI
-y 3)+(2 )-(3 2
2.Haiinem npousBeieHUE 4 - A~™* U Atoa
aat=(2 3 (-; }%) = 9=e
-2 1 2 ;
(Y€ -6 Y-
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B cooTtBeTcTBHU C OMPCACIICHUCM JAHHBIC MAaTPHUIILIL SABJIAIOTCA B3aI/IM006paTHI>IMI/I.

-3 2 -3 1 0 -5
3. Jansl MmaTpunp: 4 = 1 5 =2 HB=<3 —4 1).

2 4 -1 0 -2 2
Haiinure: 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

-3 2 =3 1 -2
C=A-B=<1 5 —2)'(3 1) ( -16 —4)
2 4 -1 0 2 -14 -8

011=—3-1+2-3+(—3)-0=3
Clz=_3'O+2'(_4)+(_3)'(_2)=_2,
Cr3= =3+ (=5)+2-1+(=3)-2=11;
¢y =1-1+5:3+(=2)-0 = 16
€32=2'0+4-(-O+(-D-(-2)=-14
a3 =2 (=5)+4-1+ (=1)-2=—8.

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

®opma npeaocTaBaeHus pe3yabTaTa: BHIIOIHEHHAs padoTa.

Kputepuu onenkmu:

- «OTan4HO» - yMeHHs cOPMHUPOBAHBI, BCE 3aJaHMs BBINOJHEHBI MPaBUIBHO, 03
apudmeTnyeckux ommoOK, perieHrne oPopMICHO aKKypaTHO, ¢ HEOOXOJUMBIMU 00OCHOBAHHUSMHU.

- «Xopomio» - HEKOTOpble YMEHUs c(HOpMUPOBaHBI HEJOCTATOYHO, BCE 3aJaHUA
BBITIOJIHEHBI, HEKOTOPHIE BUJIBI 33JJaHUN BBITIOTHEHBI ¢ ommbkamMu. be3ommbouyno BeimonHeHO 80-
89 % Bcex 3aJaHuM.

- «Y IOBNETBOPUTEIILHO» - HEOOXOJAMMBbIE YMEHHUS B OCHOBHOM C(OPMHPOBAHHI,
OOJBIITMHCTBO 3aJaHUN BBHITIOJIHEHO, HEKOTOPHIE M3 BBIMTOJIHEHHBIX 3aJaHUN COJEPIKAT OIIUOKH.
Be3ommbouno BemonHeHo 70-79 % Bcex 3amaHuii.

- «HeynoBiIeTBOPUTENEHO» - TEOPETUYECKOE COJAEp)KaHUE Kypca HE OCBOECHO,
HeoOXouMbIe yMeHUsi He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE y4eOHBIE 3aJaHUs COJIEpKaT TpyoObie
omnoOku. be3ommbouno BrinogHeHo MmeHee 70% Bcex 3agaHui.

IIpakTnyeckoe 3ansaTne Ne6
Buiuucnenue onpedenumeneii 6mopozo u mpemvezo nopaoka

Heab padoThl: HAYYUTHCS BBIYUCIATH OMPEECIUTENN BTOPOTO U TPETHETO TMOPSIIKOB.
Beinosnus patdory, Bel Oyaere:

ymemp:

V3. npuMeHsTh MaTeMaTHUYECKUE METO/IbI JIJIs pelieHus MPo(hecCHOHAIBHBIX 3a/1a4
MarepuanbHoe odecniedeHue: HHIUBUIYalIbHbIE 3aaHUs], YYCOHUKHU, KOHCIIEKTHI JIEKIIUH.
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3aganme:
Breraucnuts onpenenurenu:

3 3 -5 0 -2 1 3.5 78

-3 = ST iy -1 7 0 1
1) | 2 2| 2) i L.l ; 3|-15 5 -214) 0 5 3 2
- iz 1 -1 7 4

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1 3anummre onpeaenuTesb, OMPEALIUTE KAKOT0 OH MOpsIKa.

2 Hcnonb3ysi COOTBETCTBYIOIIEE ONPEIETICHIE, BHIUUCIUTE 3HAUCHUE OTPEACTUTEINS.
Xon padoThr:
OmnpenenureneM KBaApaTHON MaTPHIIbI BTOPOTO MOPsiiKa (ONpeAeIuTeIeM BTOPOTo MOPsAKa)
Ha3bIBAETCS YUCIIO, PABHOE PA3HOCTH POU3BEACHUN 3JIEMEHTOB TJIaBHOM TUAroHaJId U 3JIEMEHTOB

0OOYHOM AUArOHAJIH.
ay b
! 1=ﬂl'b:—ﬂ:'bl

ﬂ: IJ:
OHpeHGHHTGHeM KBaILpaTHOﬁ MaTpPHUIIbI TPETHETO MOPIaKa (OHpGIIeJII/ITeJIeM TPETHEro HOp)II[Ka)
Ha3bIBA€TCSA YUCIIO, paBHOE

ayp gz Gy

ﬂ:l Qa2 as = ﬂ“_ﬂn

]
¥4

f33 + appay3a3; + a8y 837813 — 6138383 — 6

[TT R

Q33 3 a3
OmnpexnenureneM KBaJpaTHOW MaTpULIbl N-TO MOPSAJKA HA3BIBAETCS YUCIIO, PABHOE CyMMeE
IIPOU3BECHUHN 3JIEMEHTOB JIH000H CTPOKU MIIM CTOJIOLA HAa UX ajredpanyecKue JOMOTHEHUS.

a1 Qaqp Qi3 Q14

_|az1 Qpp Az3 Qg _
A= Az; Qz; Q33 Qzg| a11411 + 12412 + Q13413 + 14414
g1 Qqz Q43 Q4q
— i+j

Ay = (DM .
MuHOpPOM HEKOTOPOTO 3IEMEHTAA;; ONPEIENUTENSA N-TO NOPSIKA HAa3bIBAETCA ONpeAeUTeNb (N~
1)-ro nopsiaKa, MoIy4eHHBIH U3 UCXOIHOTO ONPEICTUTENSI IyTeM BEIYEPKUBAHHS CTPOKH U
CTOJIOLA, HA NIEPECEUCHUN KOTOPBIX HAXOAUTCS BEIOPAHHBII JJIEMEHT.

Brerunciaute OIIPECACIINTCIIN:
2 — .
1) |§ ;|=2-ﬁ—3-'[,—4]=12+12=24

5 -2 1
)13 1 -4/=5-1-(-3)+(-2)-(-4)-6+3-0-1-
6 0 -3

-6-1-1-3-(-2)-(-3)-0-(-4)-5=-15+48-6-18=

=48-39=9
4 0 5 _ _ _
3)|-6 2 -7|=4-2-2+0-(-7)-1+(-6)-(-3)-5-
1 -3 2

—5-2:-1—-(-6)-0-2—-0(=3)-(-7)=164+04+90 -10—-0—84 =12
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3 5 7 8 7 o0 1
4) _01 g g %:3A11+(—1)A21+0A31+1A41=3- 5 3 2[+1-
1 -1 7 4 17 4
5 7 8 5 7 8 5 7 8
5 3 2[+0-|7 0 1|-1-[7 0o 1|=122
1 7 4 1 7 4 5 3 2

dopma npeacTraBJieHUs pe3yJbTaTa: BhIIIOIHEHHAs paboTa.

Kpurepun oneHku:

- «OTIU4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI NMPABUIBHO, 03
apudmernyeckux ommOOK, perieHre opopMIIEHO aKKypaTHO, ¢ HEOOXOIUMBIMU 0OOCHOBAHUSIMH.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBINOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUI BBIIOJIHEHBI ¢ omnOkaMu. bezommbouno BeimoaHeHo 80-
89 % Bcex 3amaHuM.

- «Y IOBJICTBOPUTEIHHO» - HEOOXOJHMMBIE YMEHHS B OCHOBHOM C(OPMHPOBAHEI,
OOJIBIIMHCTBO 3aJIaHU BBIIOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHUI COJIEPHKAT OIIHUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiIeTBOPUTENBEHO» - TEOPETUUYECKOE COJEpKAHUE Kypca HE OCBOEHO,
HEe0oOXOoMMbIE YMEHHUsT HE C(HOPMHUPOBAHBI, BHITIOJHEHHBIE Y4YeOHBIC 3aJaHUsl COAEpKAT TPyObIe
omnOku. be3ommboyHo BhimoaHeHO MeHee 70% Bcex 3aaHui.

Tema 3.2 Cucrembl THHEHHBIX YPABHCHUH

IIpakTHyeckoe 3ansaTHe Ne7
Pewenue cucmem nuneitnovix ypasnenuit memooom Kpamepa

Leap padoThl: HAYYUTHCS pelIaTh CUCTEMbI JMHEMHBIX YPaBHEHUN, UCIIOIB3YS (POPMYJIBI
Kpamepa.
Boinoainus padorty, Bel Oynere:
ymembp:
V3. npUMeHITh MaTeMaTUUYECKHE METOIbI ISl peIIeHUs TPO(EeCCHOHANIBHBIX 3a/1a4
MarepunanbHoe obecnedeHue:

NuauBuayanbHble 3a0aHus , yYeOHUKHU, KOHCIIEKTHI JIEKIIHH.

3aganue:
Pemnth cucTeMsl TMHENHBIX YPaBHEHUM:
x5y =11 3Xx+3y—-5z2=-2
X — =
1) y 2) Ix+y+2z=3
2x+3y =20
2X—Yy+T7z=27

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. 3anumuTe cucTeEMy ypaBHEHHH.

2.3anumunTe U BBIYUCIIUTE ONPEICTUTENb CUCTEMBI.

3.BeruncnuTe onpeaenuTeNd Kaxxa0i HEn3BECTHOM.

4. HaiiauTe 3Ha4eHUs] HEU3BECTHBIX, UCTIONB3Ysl hopmyisl Kpamepa.

Xon paborsr:

ay ¥y +apx; = by

IlycTs nana cucrema JIByX JIMHEMHBIX YPABHEHM C IBYMsI HEHU3BECTHBIMU: {n o+ s = B
1% T apx = o
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CoctaBum omnpenenuTens u3 KodQPUIIUESHTOB ITPH HEU3BECTHRIX. DTOT ONPEICIIUTEIh Ha3bIBACTCS
@yp Gy |

ONPEACIIUTEIIEM CUCTEMBL: A= | a
71 oz

CocTaBuM OIpeICIUTENIN KaXI0H Hen3BecTHOW. OnpeaeuTesb 4; MOJIydaeTcs U3 onpeaeauTes A
i 1 g

&

IIyTEM 3aMEHBI IIEPBOT0 CTONIOMA KOA(PPHUIIMEHTOB CTOIOIOM U3 CBOOOTHBIX WICHOB. A=

IJ: o

Onpenenurens 4; MOMTy4aeTCs U3 ONMPEACTUTENS A ITyTeM 3aMEHBI BTOPOTO cTOI01a
KO2(pPUITMEHTOB CTOJIOIIOM M3 CBOOOIHBIX YJICHOB.
A= ay; by
iz bs
IlycTh nana cucrema Tpex JIMHEMHBIX YPABHEHMM C TPEMsl HEU3BECTHBIMU:
ayxy + appx +a3x; = by
4y + apx; + ay3x; = by
g31 %1 + G33%3 + @33 %3 = by

CoctaBuMm omnpenenuTens u3 Ko3QGUIIMESHTOB ITPH HEU3BECTHRIX. DTOT ONPEICIIUTEIh Ha3bIBACTCS
fyy Bz g

OIIpCACIINTCIIEM CUCTEMBI: A= |fz; 2z Oz

Qzp gz O
CocTaBuM olpeneanTenu Kax a0l HeusBecTHoW. Onpenenurens 4; mojydaercs u3
OTpeNIeNUTENIATTyTeM 3aMEHBI IEPBOTO CTONONA K03(hPHUIIMEHTOB CTOIOIIOM M3 CBOOOIHBIX

YJICHOB.

by ap a3
Ay= (b @y an

by a3 a3

Onpenenurens 4; nojydyaeTcs U3 onpeAenuTess A myTeM 3aMeHbl BTOPOro cTojdia

KO2(pPHUITMEHTOB CTOJIOIIOM M3 CBOOOIHBIX YJICHOB.
ay by oy

Omnpenenurens 4; MOTydaeTcs U3 ONpeAeauTeNns A MmyTeM 3aMeHbI TPEThEro cTodna

K03 (HULIMEHTOB CTOJIOIOM U3 CBOOOHBIX YJICHOB.
ayy  ap by
1 b
azg; azp by
UToOBb! BEIUMCIIUTH 3HAUEHUSI HEM3BECTHBIX, BOCMoNb3yeMcs hopmynamu Kpamepa:

_Ag _ Az, _ A3
xl_f1x2_z1x3_j'

PaccmoTpum npumep:

Pemuts cucreMy ypaBHEHMIA:
x + 2.1': —3.1'3 = U:

2y —x; +H4dxy = 5

3.7.'1 +I: —_ x; = 5

1 2 -3 1 2 -3

A= (2 -1 4 );.ﬂﬂ =z -1 4|=10=0
i 1 -1 i 1 -1

Brrancnum onpenenuTeny Kaxa0u nepeMeHHoM:
0 2 -3

A=1(5 -1 4|1 =0-13+40-134+10-0=20
3 1 -1
1 0 -3

As=12 5 4 [==5-304+0+45-0-20 =-10
i 3 -1
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1 2 0
Az=12 -1 5|=-5+0+30-0-20-5=10
3 J." 3 ) )
xl_ﬂzz—:zz;_r:=£=_£u=—1;x3=£=%=ﬂ
A 10 A 10 A 10

Ortser: (2;-1;0).
dopMma npeacTaBieHus pe3yJbTaTa: BHIIOTHCHHAS paboTa.
Kpurepun oneHku:

- «OTnU4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MMPABUIBHO, 03
apudmernueckux ommoOOK, penieHrne opopMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 0O0CHOBAHHUSIMH.

- «Xopouio» - HEKOTOpble yMeHHsI C(HOPMHUPOBAHBI HENOCTATOUYHO, BCE 3aJaHUA
BBITOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUI BBIIOJIHEHBI ¢ omnOkamu. bezommbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHHI,
OOJBIIMHCTBO 3a/IaHU BBIIOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHUI COJIEPHKAT OIIUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBneTBOPUTENbHO» - TEOPETHUECKOE COJEpXKaHWE Kypca HE OCBOCHO,
HEe0OXOoIMMbIE YMEHHUsI HE C(OPMHUPOBAHBI, BHITIOJHEHHBIC YYCOHBIC 3aJaHHs COJEpXkKaT TIpyObie
omnOku. be3ommbouyHo BhimoaHeHO MeHee 70% Bcex 3a1aHui.

IIpakTHyeckoe 3anaTHE Ne§
Pewenue cucmem nuneiinvix ypasruenuit memooom I'aycca

Heab padoThl: HAYYUTHCS pelIaTh CUCTEMbI TMHEUHBIX YPaBHEHUH METOJIOM I1OCJIEI0BATEIBLHOTO
UCKITIOYEHHS MepeMeHHbIX (MeTonoM ['aycca).
Boinosinus padorty, Bel Oynere:
ymemup:
V3. npuMeHsTh MaTeMaTHYECKUE METO/IBI JIJIsl pEIIeHUs MPO(hecCHOHAIBHBIX 3a/1a4
MatepuaiabHoe o0ecniedeHue: VHIUBUyaIbHBIE 3a/1aHUS, YU€OHUKH, KOHCIIEKTHI JIEKIUH.
3aganue:
PemmmTe cuctemel IMHENHBIX YPAaBHEHUN:
3x — 2y + 2z = 10 X1+ Xp = 3% +2%, =6,
1dx+5y—22=-15 2{ XetXx+3xn=16
X1 — 2%, — X, = —6,
2x —2y—z=3
2xq — 3%, + 2x3 =6

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3anuumTe CUCTEMY JMHEMHBIX YpaBHEHUH.

2. CocTaBbTe paCIIMPEHHYIO MAaTPUILY.

3. BoimonHuTe — sneMeHTapHble  MpeoOpa3oBaHUS — CTPOK — MAaTpHIbl,  HCKJIOYas
MOCJIe/I0BATENIBHO NIEpEMEHHBIE. B pe3yibTaTe 10KHA MOTYyYUThCS CTyIIEHYaTas MaTpHIla.

4. Ilo cryneH4aTroi MaTpuLe COCTABbTE CUCTEMY.

5. IlocnenoBarenbHO HAUAUTE 3HAYEHUS BCEX HEU3BECTHBIX.

6. 3anmuuIMTe OTBET.
Xon paborsr:
Meton 'aycca siBisieTcsi OTHUM U3 Haubosiee yHUBEPCATbHBIX METOOB PEILIEHUsI CUCTEM
JUHENHBIX ypaBHEHUH. OH COCTOUT B MTOCJIEA0BATEILHOM UCKIIIOUEHNH HEN3BECTHBIX.
[Ipomecc pemenus mo metoay ['aycca cocTouT u3 nByX 3tanoB. Ha mepBom sTane (mpsmoi Xox)
crcTeMa MPUBOJUTCS K CTyleHuaToMy Buay. Ha BTopom stamne (0OpaTHbIi X01) uaer
MOCJIEZI0BATENBHOE ONpeeIEHUE HEU3BECTHBIX U3 3TOM CTYMEHYaTOW CUCTEMBI.
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Ha npaxTuke ynoonee paboTaTh HE ¢ CUCTEMOW ypaBHEHUH, a C paCIIMPEHHOW MaTpHUIIeH,
BBINOJIHSAS BCE 3JIEMEHTapHbIe IPeo0pa30BaHus HaJl €€ CTPOKaMHU.

DneMeHTapHBIMU PEOOPa30BAHUSIMHA MATPHUIIBI SBISIOTCS:

- IEPECTAHOBKA CTPOK MECTaMH;

-YMHOK€HHE HEKOTOPOH CTPOKHU Ha JIF000€, HE PABHOE HYIIIO YUCIIO;

-puOaBIeHUE K JIEMEHTaM OJHOM CTPOKU COOTBETCTBYIOLIMX 3JIEMEHTOB JIPYTOil CTPOKH,
YMHOKEHHBIX Ha OJTHO U TO K€ YUCIIO

PaccmoTpum npumep:

1) Pewmmts crcTEMY ypaBHEHHI:
x4 2x; —3x; =0
2 —x; 4y = 5
3.1'1 +I: —_ I; = 5

CocTaBuM paclIMpEeHHYIO MATPHUILy U3 KOG (UIMEHTOB MPH HEU3BECTHBIX U CBOOOHBIX UICHOB:

1 2 =30
{41B) = (2 -1 4 5)

3 1 -1ls
BoinonHuM a5eMeHTapHble IpeoOpa3oBaHus HaJl CTPOKAMHU MAaTPULIbL:

1 2 -=3|0 1 2 -=3|0 1 2 =30
(2 -1 4 5) w([] -3 10 5) w([] 1 -2 —'J.)’v
3 1 115 0 -5 815 0 -3 815

1 2 -3|0
~ (EI 1 -2 —'J.)
0o =210

HOHy‘lGHHOﬁ MaTpune COOTBETCTBYCT CUCTEMA ypaBHeHHﬁl

’_rl + EI: - 3.1'3 = U
.1': — 2.1'3 = —1:
. —2.173 = U

Haumnas CHHM3Y BBCPX, HAXOJAUM 3HAYCHHA HCU3BCCTHBIX!

(2 + 237 —3x3 =0 (x; +2x;—3x; =10 n+2-(-1)=10
Xy — 2x3 = -1 ;[ X, = —1 ; { X =—1 ;
! a3 =10 x3=10 x3 =10
(x =2

x = —1,

L.I';:U

Ortsert: (2;-1;0).
X1+ X, —3x3+ 2x4 = 6,
Xy + X3 + 3X4 = 16,

2) X; — 2X; — X4 = —6,

2xq — 3%, + 2x3 =6
1 1 -326 1 1 -326 1 1 -326 1 1 -326
60 1 1316} (0 1 1316 | ( 0 1 1316 | [ 0 1 1 3 16
1-20-1-6 0 3 —3 312 01 -11 4 0 02 2 12
2 -3 2 06 0 -5 8—-4-6 0—-5 8—-4-6 0 0 13 11 74

1 1 -3 26 1 1 -326

0 1 1 316 |_ 0 1 1 3 16

0 0 1 16 0 01 16

0 0 13 11 74 00 0-2-4
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xl+x2_3x3+ZX4=6,
x2+x3+3x4:16,

X3+Xx, = 6,

—2x4 = —4

Hauwnnasa CHHM3Y BBCPX, HAXOUM 3HAYCHUSA HCU3BCCTHLBIX!
x, =8
X, =6,
X3 =4
X4 =2

Otser : (8;6;4;2).
dopma npeacTaBJieHus pe3yJbTaTa: BHIIOTHCHHAS paboTa.
Kpurepun oneHku:

- «OTnU4HO» - yMeHHUs COPMHUPOBAHBI, BCE 3aJaHUS BBIOJHEHBI NMPABUIBHO, 03
apudmeTnueckux omubOoK, penieHne 0POPMIICHO aKKYpPaTHO, C HEOOXOTUMBIMUA 0OOCHOBAHUSIMH.

— «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJIaHUH BBIMOIHEHHI ¢ omubOkamu. be3ommn6oyHo BeimonHeHo §0-
89 % Bcex 3a/1aHuid.

— «Y IOBIIETBOPUTEIBHO» - HEOOXOAUMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO 3a/IaHUi BBINOJIHEHO, HEKOTOPBIE W3 BBIMOJHEHHBIX 3aJaHUN COJIEP)KAT OLIUOKH.
bezommbo4Ho BEIMOIHEHO 70-79 % BCex 3amaHuii.

— «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJepKaHue Kypca HE OCBOEHO,
HeoOXoIuMbIe yMeHHUsT He C(OPMHUPOBAHBI, BHIMOJHEHHbIE y4eOHBbIC 3aJaHMs COJIEpKaT rpyoble
omuOku. be3zommbouyno BeimonHeHO MeHee 70% Bcex 3aaHui.

Tema 4.1 Ilocjien0BaTENbHOCTH U MPeAesIbl

IIpakTnueckoe 3ansaTne Ne9
Buviuucnenue npeoenoe nocnedosamenvrhocmeii u YYHKYuIl ¢ nRPUMEHEHUEM PA3IULHBIX
Mmemooos. Hccnedosanue pynkyuu na nenpepviHoCchb, onpedeieHue moyeK pa3povléa

Heab: Hayuntbes BbluucasATh npeaensl (yHKuui.HayuuTbcsi HaXonWTh TOYKM pa3pbiBa
(byHKIMH, ONpeaensTh UX poJl, HAXOAUTh aCUMIITOThI TpaUKOB (PYHKIIHIA.

Beinosinus patdory, Bel Oyaere:
ymemp:
V3. npuMeHsTh MaTeMaTHUYECKUE METO/IbI JIJIs pelleHus MPo(hecCHOHAIBHBIX 3a/1a4

MaTepnam.Hoe odecmeyeHue: HUHAUBUAYAJBHBIC 3aIaHU, KOHCIICKTBI JIEKITHI.

3ananmue 1:

Breraucnuts npenensr pyHKIui:
lim,_,(2x3 — 10x2 — 4x + 5)
lim 3x2-11x+6

X3 2x2-5x-3
11x3-5x2-6x+10

lim,o, xf>x4—8x2+2
. sin>
4. lim,_, TZ
. 3\ 5%
5. lim,_,, (1 — ;)
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3ananmue 2:
HccnenoBath GyHKIIMKM HA HENIPEPBHIBHOCTh. HaliTh TOUKYM pa3phiBa M ONIPEACIUTh UX poja. Haiitu
ACHMIITOTHI ()YHKIIHHA.

1) y= ox® +3,

x¥2-n’

2) y= 2 —-tr—!l}.

x2-25

IHopsiiok BbINOJIHEHUS PAOOTHI:

Haiigure npenen gyHKIMH, UCHIONB3YS TEOPEMBI O MIpeesax.

Ecnu nmomyunnack HeOonpeaeneHHOCTb, ONPENIEINUTE €€ BUJI U CIIOCO0 PacKpbITHS.
[IpeobpasyiiTe GyHKIHIO U PACKPOUTE HEOIPEACICHHOCTb.

Brrunciure npeaen.

PonbRE

Xon padoThl:

1) Touxamu paspviea @ynkyuu Ha3bIBAIOTCS TOYKH, B KOTOPBIX HapyIIaeTCsS YCIOBHE
HENPEPBIBHOCTU (PYHKIIHH.

2)  Bce Touku pa3pbiBa QYHKIMH Pa3IeIsSIOTCA Ha TOUYKH pa3pbiBa EPBOTO U BTOPOTO POJIa.

3) Touka paspbiBa X, Ha3bIBACTCS MOUKOU paspuléa nepso2o pooa hpyukuuu y = f(x), ecnu
B 9TOU TOUKE CYIIECTBYIOT KOHEUHBIE MIpeieibl (DYHKIUH clieBa U CIIpaBa, T €

4) limy o f(x) =A; u limy, 40 f(x) =A,. [Ipu sTom: eciu Ay = A,,T0 TOUKa X
Ha3bIBACTCSI TOYKOM YCTPAaHMMOIO pa3pbiBa; eciuAdq # A,, TO TOYKAa Xy Ha3bIBACTCS
TOYKOW KOHEYHOTO Pa3pbIBa.

5) Touka pa3spbiBa X, Ha3bIBACTCS MOUKOU pazpwiéa 6mopoco pooa GyHkumu y = f(x), eciau
o KpaHeWd Mepe OJMH M3 OJAHOCTOPOHHUX TIPEACIIOB HE CYIIECTBYET WM PaBEH
OECKOHEYHOCTH.

6) Acumnmomoun cpajuxa Gyukyuuy = f(x)Ha3pIBacTCS TNpsAMas, oONagaromas TEM
CBOICTBOM, YTO paccTosHUE OT TOo4ku(x: f(x)) 10 TOM HPAMON CTPEMMTCS K HYIIO IIPH
HEOTPAaHUYEHHOM yJaJIeHUU TOUKH rpadyka OT Hayajia KOOpIUHAT.

7) Tlpsimast x = a Ha3bIBACTCS 8epmMuUKaIbHOU acumnmomot rpadpuka GyHKIMH v = f(x), eCiu
XOTsI ObI OJTHO M3 TIPEACIbHBIX 3HAUCHUH lim, ;g f(x) wiw lim,_ . f(x) paBHO —00 UK +02 .

8) 3ameuanue.llpsimas x =a HEe MOXET ObITh BEPTUKAIBHOW  aCHUMOTOTOM,  €CJIH
(GbyHKIMS HEMpEphIBHA B TOUKE ¥ = a. [[09TOMYy BepTHKAJIbHBIE aCUMIITOTHI CIEIYeT UCKATh
B TOYKAaX pa3pbiBa (PYHKITUH.

9) Ilpsimast ¥ = b Ha3BIBACTCS 20PUBOHMANLHOU  acumnmomoti Tpapuka  QyHKIHH ¥ = f(x),
€CJIM XOTs OBI OHO U3 NIPEAEIbHBIX 3HAYCHUM lim,_ g f(x) wam lim,___. f{x) paBHO b.

10) 3ameuanue. ['paduk GYHKIMHA MOXKET HMETh TOJIBKO MPABYIO TOPU3OHTAIBHYIO ACHMIITOTY
WJTU TOJIBKO JIEBYIO.

11) TlpsimMast ¥ = kx + b Ha3BIBACTCS HAKIOHHOU acumnmomou rpapuka byHKIHH ,

flx) —kx—b| =0

ecnu lim, g
12) Ecnu mist QyHKIHKE ¥ = f(x) CYIIECTBYIOT MPEaEIbI liml._,x’;'i =k ulim,_(f(x) —kx) = b
x

, TO QYHKIIMS UMEET HAKJIIOHHYIO ACUMITOTY ¥ = kx + b IIpHU x — @,

Haiitu npenen dyakiuu:
1) lim,,,(2x3 — 10x? — 4x + 5)

I/ICHOJ'ILBYCM TCOPCMBI O IIpcaciIax:
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lim(2x3 — 10x% — 4x + 5)

x—2

=2(limx)3—10(limx)2—4limx+5=2-8—10-4—4-2+5=—27

X—2 X2 xX—2
. 3x%2-11x+6
2) limys 2x2-5x-3
OyHKIUSA MpescTaBiseT co00M OTHOIIEHHE JBYX MHOTOYJIEHOB, 0OpAIlal0IUXCs B HYJIb B
touke X = 3. [loaToMy cHauana npeoOpa3yeM JaHHYIO (QYHKIHIO.
JIr000i1 KBaipaTHBINA TPEXUWIEH MOKHO PA3I0KHUTh HA MHOKUTEIH C TOMOIIBIO (POPMYITBI
ax”+ bx + ¢ = a(x — x,){x — x,), DA€ ¥ ¥ X3 KOPHU KBAAPATHOI'O TPEXWICHA.
KopnsmMu kBapaTHOro TpexuieHa 3x® — 11x + 6 SBJIAIOTCS YHUCIIA : U 3; 3HAYUT

2
3x2—11x+ 6 =3(x — 3)(x —§)

A KOpHHM KBaJ[paTHOro TpexuieHa 2x% — 5x — 3 paBHBI% U 3, cie10BaTeNbHO

2x2 —5x =3 =2(x —3)(x +7)

Bo3sBpamasce k npeaeiry, uMeem:
2 2

_3x2—11x+6 | 3Gx=3HNE-3) = 3(x—3)

lim —— = lim — = lim——-

x-3 2X4 —5x—3 x—>32(X_3)(X+E) x—>32(x+5)
3x—2 3lmx-2 3.3_3 7

xl—r>r312x+1_21ingx+1_2-3+1_7
X—

11x3-5x%2—6x+10

3) lim
) limee, 6x*—8x2+2

Tak Kak MHOTOYJICHBI B YHCIIUTENE U 3HAMEHATele CTPEMATCS K 00, TO TIOJIy4aeM
HEOIpeAeNeHHOCTh BUa [:] Jn1st ee packpbITHsI pa3aeuM KaKJ0€ CIaraeMoe YUCIUTeNs U

3HaMeHatens Ha x*. Toraa momyumm:

) . 11x* 5x° 6x 10 11 5 &6 10
M-S -6et10  TF TOF o ATA T T F T 0
lim 3 g = lim T T = lim = =—-=10
T3 Bx® — 8x° + 2 =@ 627 Bx . 2 = e __E_r_'_ e ]
B P
sin=
4) lim——=
x-0 X
UToOB! BEIUMCINUTD MTpeiea PYHKIMH, HY>KHO BOCIIOJIb30BaThcs (POPMYION epBOro
. sinx
3aMeyaTesIbHOro mpeaena: lim,._, —~ = 1.
1
YMHOXHM YHCITUTENb U 3HAaMEHaTeNb ApoOu Ha >
. X 1 . x . X
sin > > sin > 1 sin 3 1 1
lim = lim =-lim—5===-"1=<=
x-0 X x-0 2y x>0 = 2 2
2 2

. 3\ 2%
5) lim,._.,, (1-2)
[IpeobpazyeM (QyHKIIMIO TaK, YTOOBI MOXKHO OBUIO TPUMEHHUTH BTOPOM 3aMedaTeabHBII

X
npenen :  limy_,, (1 + %) = e. BBeneM HOBYIO epeMEHHYIO: X = —3Y; X = 00; Y — 0,
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3 5x 3 5:(=3y) 1 —-15y 1
lim(l——) = lim (1——) =lim(1+—> =e 15 =—
X—0 X y y—0 y e
HccnenoBaTh PyHKIMIO HA HENPEPHIBHOCTh. HaliTH acUMITOTHI (YHKITUH.

y=—
O6nacte onpenenenust GyHKIUU D(f) = (—eo; 1)U (1; +02)
Touka x = 1 gByisieTca TOYKOU pa3pbiBa 2 poja, T.K.

zx—2’

i x 1 . x 1
lime .,y g——=|-| = —lim,,y g ——=|-| = +ow
eX—i X—

ul i . U

[Ipsimast x = 1 — BepTHKaJbHAs AaCUMNTOTAa (YHKIMU. YPaBHEHHUE HAKIOHHOW aCHMOTOTHI
UMeeT Bua, v = kx + b,

k=1 f& li * li il li ! L
T ae x _mex(E_r—E:I.r_rl—-rI:»]cEx:—E.r_rl—Tc?_;_E
T X
. x* 1 Coxt—x(x—1) o oxt—xt4x . x . 1 1
b=l 23T i Ty T e T _}LEM‘}LE7_3‘5
T ox

KoneuHbli1 BUJ NpsIMON CIEAYIOIINMA

y=tx+d,

@®opMma npeacTaBJieHus pe3yJbTaTa: BhIIOTHEHHAs paboTa.

Kpurepun oneHku:

- «OTIU4HO» - yMEHHUs COPMHUPOBAHBI, BCE 3aJ[aHUSI BBIIOJHCHBI NMPaBUIHHO, 0€3
apudmeTnueckux ommOOK, pernreHne oPopMIICHO aKKypaTHO, ¢ HEOOXOUMBIMUA 000CHOBAHHUSIMH.

— «XOopomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJIaHUH BBIMOIHEHHI ¢ omubOkamu. be3ommn6oyHo BeimonHeHo 80-
89 % Bcex 3a/1aHmid.

— «Y TOBIIETBOPUTEIHHO» - HEOOXOAUMBIE YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO 3a/IaHUi BBIOJIHEHO, HEKOTOPBIE W3 BBIMOJHEHHBIX 3aJaHUN COJIEp)KaT OLIUOKH.
bezommbouno BeInoHEHO 70-79 % BCex 3amaHuid.

— «HeynoBneTBOPUTENBHO» - TEOPETHUECKOE COJIepKaHue Kypca HE OCBOEHO,
HeoOXoIuMbIe yMeHUsi He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE y4eOHBbIE 3aJaHUs COJIEpKaT TpyoObie
omuOku. be3zommbouyHo BrimoHEHO MeHee 70% Bcex 3aaHui.

Tema 4.2 IlpousBoaHasi U €€ NPUI0KEHUS

IIpakTuyeckoe 3ansaTue Nel(
Buiuucnenue npouseoonvix ynkyui. Ilpumenenue npouse00noil K npuOIUICEHHBIM
6bIYUCTIEHUAM

Heas: Hayuntbcs HaXOAWTh TPOU3BOJMHBIC (YHKIWA, BBITONHATh PHOIMIKCHHBIC
BBIUUCIICHUS C TOMOIIBIO TIPOU3BOTHOM.
Borinosinus padorty, Bul Oynere:
ymembo:
V3. npuMeHsITh MaTeMaTHYECKHUE METOJIBI JIJISl pEIICHUS TIPOPEeCCHOHATBHBIX 3a1a4
VY001.02 ananu3upoBath 3a7auy W/Win npoOaeMy U BbIIENATh €€ COCTaBHbIE YaCTH;
Y001.03 onpenensiTh dTanbl peIeHUs 3aa4H;
Y001.08 peasi30BaTh COCTABICHHBIN TIJIaH
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MatepuanbHoe ofecriedyeHHMe: HWHIMBHyalbHbIE 3a/JaHUs, KOHCHEKThl JEKIMHA, Tabauua
IIPOU3BOIHBIX.
3aganue:
1) Haiitu npou3BoaHbIC QPYHKIMI
y = (5x% — 2x)®

flx) = 3sin(2x _I]

flx) = arcsindx + arccos*x

Flx) = log (Tx* — 52 + 1)
P

f{_r] — l!.n IL+EDSI

v l-cosx

o ~rw e

2) HaiiTi npuOIKeHHBIC 3HAUCHUS:

a. In1,01;
b. %/15,8;
c. arctgl,05.

IMopsaaok BbINOTHEHHS] PA0OTHI:
1. Onpemenure Bux ¢yHkuuud. Ecim  QyHKIusS — SBIsSETCS  CIIOKHOW, TO  BBEAWUTE
POMEKYTOUHBIN apryMeHT.
2. OmpenenuTe, KakuMH TpaBWwiIaMd  TUQQPEPEHIMPOBAHUS HYKHO  BOCIOJIB30BATHCA.
[TpumeHnTe COOTBETCTBYIOLIEE TPABHIIO.
Hcnonp3ys Tabnuily mporu3BOAHBIX, HAWIUTE TPOU3BOIAHBIE (DYHKITHIA.
4. PackpoiiTe CKOOKH 1 IPUBEIUTE NOAOOHBIE, €CIIU 3TO YIPOCTHUT 3aMUCh (YHKINH.

w

Xox pabdoThI:
Haiitu npou3BoaHbie QPyHKITUI:

1. glx) =(1—4x™)10
@DyHKIMS ABIAETCS CI0XKHON CTENEHHOW. BBeneM NpoMeKyTOUHBIM apryMeHT u =1 —4x”. s
nubepeHIIMPOBAHUS HY)KHO BOCIIONIB30BAThCS GopMyoit (u") = nut - o

¥y = 10(1 —4x%)" (1 —4x%) =10 (1 — 4x*)%(—8x) = —80x(1 — 42%)

2. flx) = siﬂf.r ~cos 2x

DyHKIHS TPEICTABIACT COOOW MPOU3BEICHUE JBYX CIOKHBIX TPUTOHOMETPHUYCCKUX (YHKIIHH.
[To5ToMy cHaudaja BOCIIONb3yeMCs MpaBuioM auddepenuupoBanus (U -V) = UV + UV

1 J- ] ]
flx) = {sin;_r rcos 2x) = (sin ;I] cos2x + sin ;x{cuslr]

o o L o
BBeneM nmpoMeXyTOUHBIN apryMeHT: J1s IepBOM QYHKIMH u = - x, JJIs BTOPOH PpyHKUMHU u = 2x,

[Ipn ¢ hepeHIMpOBaHUH HCIIOJIB3YEM CIEAYIOIHNE bopMyIbL:
{sinu]' = cosu-u,(cosu) = —sinuu.

- 1 ' 1 i :
flx) = {sin;_r rcos 2x) = (sin ;I] cos2x + sin ;x{cuslr]
1 1 1 ) ., 1 1 1
=ros—x-|—-x| - c052x+sfn—x-{_—sfn2x} . '[_2_::} = —ros—Xx 0052y — 25in — x - sindx.
2 2 2 2 2 2

A3T+5T"

3.y=

Ioga (3+10x7
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OyHKIMSA TpeAcTaBiIsieT co0OW  YacTHOEe  ABYX CHOXHBIX  (yHkimid. I[lostomy cHavama
"oy
l-i

BOCIIOJIb3YeMCsI ITpaBUIoM AuddepeHnpoBaHus G) =

(2345 Y log, (3 4 10x) — 2945 - (log, (3 + 10x))’
(log, (3 + 10x))°

BBenem mpoMeXyTOUHBIH apryMeHT: JUIsl MepBOM (YHKUIMHU u = 3x + 5x° JUIS BTOPOH (DYHKIHMH

u =3 + 10x,

IIpn nuddepenunpoBaHuu UCTIONL3YEM CIIEYIOIIHUE GOPMYIIBL: (a*) = a“Ina - o, (log, u)' = -

y =

L@ g, (34100255 oy, (3410my 2T0F Ind (3n4527) Tog, (3410x) 28 e i34 10y

y= |]=g,|.1+1...1|| - |]=g,|.1+1:.1'||3 -
10

(34100 In2

End . Sl
2UF 1234+ 10x Jog, (3+L0x) - 2A0F 5

|]=g,|_'|+l:.'l.'||i

4, flx) = m"cs:'nix+ arccosdx

OyHKIHSI TPEACTABIISAET COO0M CYMMY JIBYX CIIOKHBIX OOpATHBIX TPUTOHOMETPUYCCKUX (PDYHKITHIA.
[ToaTomy cHavasna BOCIOIb3yeMcs MpaBwiioM auddepeHiupoBanus (I + L’]' =U +V.

Flx) = (nrcs:'ng.r) + (arccossx)’

o v 3 o
BeezieM pOMExKYTOUHBIH apryMeHT: [Ulsl IepBOM PYHKUMK u =+ x, JUIs BTOPON QYHKUMH u = 5x.

IIpu z[H(bQ)epeHquOBaHHH HCIIONb3yeM clIeyromue GopmyibL:
(arcsinu) ' = a4 : (arccosu) ' = =
Vi1l-u? \.-'l—u-
y 3y rofy Y 3 5
flx) = (nrcs:'n%.r) + (arccosx)'=—— (i_r) - (5x) = —= — — '1:"—
2 \Jll—l:j.'l.l =] y L—LaX 5 1\]| _;.IT_ Wil—siaX

5. flx) = arccosVl — ™

@OyHKUUS ABISETCA CIIOXKHOM 00paTHON TPUTrOHOMETPUYECKOH. BBe1eM mpoMexyTOUHbIH apTyMEHT
—_—

u=+1-e> Jlnga ILI/I(b(bepeHquOBaHI/m HYKHO BOCIIOJIb30BaThcs popmyson  (arccosu)’ =

flx) = (nrccus V1— ™ P = T—gﬂl ('\' 1— g™
[TpomMexxyTOUHBIN apTyYMEHT SIBJISIETCS TAKXKE CIIONKHOW QyHKIMenH. BBeneM u 17151 Hero HOBBIM
MIPOMEKYTOYHBIN apTYMEHT u =1 — &™*.
s zm(bq)epeHquOBaHHﬂ HYKHO BOCITI0JIb30BaThCs (hOpMYIIoit
,[ .'_} —
Flx) = '[nrccus Vi-ée) = - ﬁ (Vi-ée") = - % - .l—_ (1-6)' =

_i ' 1}_
¥ N gt N

w-l—u-'

®opma npeacTaBJieHus pe3yJbTaTa: BHIOTHEHHAs paboTa.
Kpurepum ouenku:
- «OTau4HO» - yMeHHUs cOPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPaBUIBHO, 03
apudmeTnyeckux ommbOK, perieHrne oPopMICHO aKKypaTHO, C HEOOXOJUMBIMU 000CHOBAHHUSIMHU.
- «Xopomio» - HEKOTOpble YMEHHsI C(HOpPMHUPOBAHBI HEJOCTATOYHO, BCE 3aaHUSA
BBITIOJTHEHBI, HEKOTOPHIC BHJIBI 33JIaHUN BBITTOJTHEHBI ¢ ommoOKkaMu. be3ommbo4yHo BhImoTHEHO 80-
89 % Bcex 3aJaHui.
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- «Y IOBJIETBOPUTENILHO» - HEOOXOAWMBIE yYMEHHS B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO 3aJIaHUH BBITOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHH COJIEP)KAT OIIHOKH.
Be3omnbouno BeinonHeHo 70-79 % Bcex 3agaHui.

- «Hey/moBIETBOPUTEIIEHO» - TEOPETHYECKOE COJIEp)KaHHUE Kypca HE OCBOCHO,
HE0OXOIMMbIC YMEHHUsI He C(HOPMHUPOBAHBI, BBHINOJIHCHHBIC yYeOHBIC 3aJaHMs COJEPIKAT IpyoOble
omnOku. be3ommbouno BeimoaHeHo MeHee 70% Bcex 3amaHui.

paxkTnyeckoe 3ansitue Nell
Cocmaenenue ypagnenusn kacamenvHou u Hopmaau. Onpeoenenue IKCMpPemymos
dyukyuu. Boituucnenue naubonvuieco u HaUMeHvUWIE20 3HAYEHUI PYHKUUU HA 3A0AHHOM
ompesxe

Heab padorbl: HayuuTbest cocTaBiIsITh ypaBHEHUE KacaTEJIbHOM K JJaHHOW KPHUBOW B TOYKE
KacaHWs;, HaXOAWThb YIIIOBOM Ko3(h(UIMEHT KacaTeabHOW, MPOBEACHHBIN K KpuBoil.Hayuutbces
MPUMEHSTH IPOU3BOIHYIO JUISI UCCIICAOBAHUS (PYHKITUH.

Brinosinus padorty, Bl Oynere:

YMETB!

V1. BEINOTHATH HEOOXOAUMBIE U3MEPEHUS U CBA3aHHBIE C HUMHU PACUYEThl

V3. npuMeHsITh MaTeMaTHYECKUE METOJIBI JIJISl pEIICHUS TPO(EeCCHOHATBHBIX 3a1a4
Y001.02 ananu3upoBath 3a1a4y |/HiIKd IPoOIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;
VY001.03 onpenensiTh STl pelieHus 3a1a4H;

Y001.08 peas30BaTh COCTaBICHHBIN TIJIaH

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

3aganue:

1. Haiingure yrnoBoii ko3((QUIUEHT KacaTelbHOM, MpoBeJeHHOM K napabone y = —x2 + xB
TOUKEXy = —2

2. Haiizute yron HakjJOHEHa K OCH KacaTelbHOMW, MPOBEIEHHON K KPMBOH Y = X>B TOUKE
Xg = —2

3. CocraBbTe ypaBHEHHE KacaTeIbHOU K KPHBOK Yy = sin 3X B TOUYKe (%; 0).

4. WccnenyiiTe GyHKIHIO HA MOHOTOHHOCTB!
flx) =x%—x3—2x

5. Haiinure sxctpemMymbl pynkiuu: f (x) = x* — 4x3
6. Mccnenyiite GyHKIMIO HA MOHOTOHHOCTB U 3KcTpeMyMsl: f(x) = 3x° — 25x3 + 60x
7. Hailigute NMpOMEXYTKH BBITYKIOCTH ()yHKIIUH:

f(x) = x*—10x3 + 36x% + 100

ITopsinok BbINOJIHEHUS Pa0OTHI:

1. 3nauenue nmpou3BoaHOM QyHKIMU Y = f(X) Mpu X = X, PaBHO YrI0BOMY KO3 dUIHEHTY
KacareJIbHOMU, MTPOBEICHHOM K KpuBoi Yy = f(x) B &€ Touke ¢ abcuuccoit x, , T.e. k'=y'(xy) =
f'(xp) = tan
rZIe %-yroj MeXIy KacaTeJIbHON K KpUBOH B Touke My(Xg; Vo) W IOJOXUATEILHBIM HAIIPABICHHEM
ocu 0, .

2. YpaBHeHMe KacaTelbHOH K KpuBOH y = f(X) B Touke wuMeeT BHAY — Vo = f (%) (X —
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Xg)-
3. HampaBnenue KpuBOi B KaKIOH TOUKE OIPEIEIIICTCsS] HApaBICHNUE KacaTelIbHOW K Hell B
9TOW TOYKE, IOITOMY JUISl HAXOXKACHUS YIJla HAKJIOHHOW KPUBOM B TAaHHOW TOYKE HAJO BBIYMCIIUTH

YroJI MEXKJ1y KacaTeabHOM, IPOBEIEHHON B TOU TOYKE, U OCBIO.

Xox padoThI:

Anzopumm HaxoxcOeHUA IKCMPEMYMOE PYHKUUU U UHMEPBATOE €€ MOHOMOHHOCHU C
HOMOUbIO NEPBOIL NPOU3BOOHOUL

1. Haiitu oGmnacTs onpeaenenus (yHKIMNA U UHTEPBAJIbI, HA KOTOPHIX (DYHKIHS HETPEPHIBHA.
2. Haittu npousBoauyto ¢pyukmuu f'(X).

3. Haiitu kputnueckue Toukd QyHKiuu Yy =f(X), T.e. TOUKH, HpUHAIJICKAIIUE O0JACTH
orpeeeHus: QyHKIMHU, B KOTOPbIX ipou3BoaHas f '(X) oOparaeTcst B HyJb HIIH HE CYIIIECTBYET.

4. HWccnenosath xapaktep wu3MmeHenus ¢ynkiuu f(X) u 3Hak npomsBomuoi f '(X) B
NPOMEXYTKAaX, Ha KOTOpble HaWJIE€HHBIC KPUTHYCCKME TOYKH JEIAT 00JacTh ONpPEdeIICHHUS

¢bynkmuun y = f (X).

5. OTHOCHUTENBHO KaXXJIOW KPUTUYECKOW TOYKU OMNPEACNUTb, SIBISICTCS JUM OHA TOYKOU
MAaKCHUMyMa, MUHUMYMa WU HE ABJISETCA TOYKOU 3KCTpEMyMA.

[ToMHHU: KpUTHYECKasi TOYKA Xg €CTh TOYKAa MHHHMYyMa, €CIIM OHA OTICISCT IMPOMEKYTOK, B
kotopoM f '(X)<0, ot mpomeskyTka, B kKoTopom f'(X)>0, 1 Touka MakcuMyMma - B IPOTUBHOM CJIy4ae.
Ecnu e B COCEHUX MPOMEXKYTKAX, Pa3ACiICHHbIX KPUTHYCCKOW TOUYKOI Xo, 3HAK MTPOU3BOTHON HE
MEHSETCsI, TO B TOUKE Xg QYHKIHS SKCTpEMyMa HE UMEET.

6. BeIunciuTh 3HAUCHUS (bYHKI_II/II/I B TOYKaX 3KCTpEMyMa.

7. 3anmcaTh pe3yabTaT HCCIAENOBaHHUA (YHKLIMU: TPOMEXKYTKM MOHOTOHHOCTH U
9KCTPEMYMBI.

Anzopumm HaxoxncoeHusn bINYKI0Cmell YYHKYUU u moyex nepezuba:

1. Haxonum BTOpYIO NPOU3BOAHYIO.

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

3. Hccnemyem 3HaK BTOPOW MPOW3BOJHOW CJIEBA W CIpaBa OT HAWIEHHBIX TOYEK H JIeJIaeM
BBIBOJ] 00 MHTEpBaax BBHINYKJIOCTH U O HATMYUH TOUYEK Meperuoa.

4. Haxoaum 3HaueHue PYHKIMH B TOUKaX Neperuoa.

N

1. Haiitu yron naknoHa k ocu 0, KacaTelIbHOM NPOBENECHHON K KPpUBOM Yy = Sinx B
s
TOUKE Xo =
-HaiiJieM IPOM3BOIHYIO (DYHKIMIOY = Sinx y' = cos x

-HaiiJIeM 3Ha4eHHEe MPOU3BOTHON B TOUKE X( = g y' (g) = cosg = %

-TaHTeHC yTIJla HAKJIOHA KacaTelIbHOM B JIAHHOM TOYKE PaBeH kK =tg « , OTKyma &=
arc tg% ~ 26,6°

2. IMox kakuMmu yriaamu napabona y = x? + x mepecekaeT ock O, ?

-Haitnem Touku nepecedeHust napadboisl ¢ ocbio0,,, PEIINB CUCTEMY
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— 2 .
y=x*+x__ {(—1, 0)
{ y=0 ~=71(0;0)

-[TapaGoma mepecekaer ock O, B TOYKax A(1;0);0(0;0) . Haiiném yrioBsie

K02 (DUIIMEHTHI KacaTeIbHBIX K Mapadoie B ATUX TOUKAX
y=@?+x)=2x+1Lk(-1)=2(-D)+1=-1,k(0)=2-0+1=1

- BBIYUCIIWJIH YIIIBI X4 U K, , oOpa3zyemble KacaTelbHbIMU B TOUKAX MepeceueHus: mapadoJibl
coceto O,: tg ;= —1,x;= 135% tg x,= 1, x,= 45°

3. CocTaBbTe ypaBHEHHE KacaTelIbHOH K KpuBoil y = 3x% — x B Touke x, = —1

-HaAEM MPOU3BOJHYIO KPUBOU B TOUKEX

y'=0@Bx?—x)=6x—1;y(-1)=6(-1)—1=-7
-HallIeM KOOpJMHATY TOYKU KaCaHUSI:
y(=1) =3(-1) - (1) =4 M(-14)
-nocTaBuM B (GOpMYIly YpaBHEHHS KacaTelbHOM:
y—4=-7(x+1)
y—4=-7x—-7
7x +y + 3 = 0 — ypasuenuexacamenvrou
dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIOJIHEHHOE 3a/1aHHE

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM padOTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
He00X0IMMOM TOCIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABHIIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ouenka '"xopomo' CTaBUTCS, €ClAM BBIOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPHUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOIBI,
B XO/JIe MPOBEACHUS pabOThl OBUIH JTOMYIIEHBI OLTHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM padOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOH YacTH paboThl HE TTO3BOJISAET CIeTaTh MPaBUIIHHBIX BHIBO/IOB.

IIpakTnyeckoe 3ansaTne Nel2
Ilpumenenue npousz800HoIl K UCC/1€008AHUI0 PYHKUUIL U 01 HAXOHCOCHUS HAUTLYYUULE2O
peutenus 6 NPUKIAOHbBIX 3a0auax

Iesan padoTbi: HaydnThCst IPUMEHATh MPOU3BOJHYIO GYHKIIMM TP PELICHUH 3a/1a4.
Boinoainus padorty, Bel Oynere:
YMETB!
V1. BBIOTHATH HEOOXOAUMBIE U3MEPEHUS M CBS3aHHBIC C HUMHU PaCUeThl
V3. npuMeHsTh MaTeMaTHUYECKUE METO/IbI IS pelleHus MPo(hecCHOHAIBHBIX 3a/1a4
VY001.02 aHanu3upoBath 3a1a4y |/ WA TPOOJIEMY H BBIACIATH €€ COCTaBHBIC YaCTH;
Y001.03 onpenensth STamnbl pelieHus 3a1auu;
VY001.08 peann3oBaTh COCTaBIECHHBIN IJIaH
MatepuaiabHoe obOecniedyenue: VHauBHIyandbHBIE 3aJaHuWs, TaONHWIA TPOM3BOMIHBIX,
KOHCIIEKTBI JICKIIHH.
3ananue:
1. Haiimute HamMeHbilee M Haubosbliee 3Hadenus Qynxmun f(x) = x* —8x% — 9 ma
orpeske :a)[—1; 1];6) [0; 3].
2. Imeercss mpoBoOJOKa JUIMHOM a  MeTpoB. TpeOyercss OrpaauTh STOW IMPOBOJIOKOH
MPSIMOYTOJIBHBIN YY9aCTOK 3eMJTH, OJTHA CTOPOHA KOTOPOT'O IPUMBIKAET K CTEHE 3aBOJICKOTO 3/1aHUS,
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TakK, YTOOBI TUIONIA/Ib OTOPOKEHHOTO yJacTKa Oblia HauOOJIbINEH.

Ilopsinok BbINOJHEHHS padOThI:

1. Haxoaum KpuTHUECKUE TOUKU (YHKLUH.

2. IlpoBepsieM, Kakue U3 HalICHHBIX KPUTHUECKUX TOUYEK JIEXKAT BHYTPH 3a/laHHOTO OTPE3KA.

3. Haxonum 3HaueHMs (yHKLIMU Ha KOHLAX OTPE3Ka U B TEX KPUTHYECKUX TOUYKaX, KOTOpbIE
HOMNAJAI0T B 3TOT OTPE3OK.

4. W3 Bcex NMOMY4YEeHHBIX 3HaU€HUH (PyHKIIMM BbIOMpaeM HauMEHbIIee U HauOoJIblIee.

Xopn padoThl:

JInst OTBICKAHMS HAaUMEHBIIEro M HAauOOJIBIIEro 3HadyeHus QyHKuuH, auddepeHimpyemoit
BHYTPU OTpe3Ka M HEMpEepHIBHON Ha €ro KOHLAX, CIENyeT HAWTH BCe KPUTUUECKUE TOUKU (PYHKITUH,
JeXalle BHYTPU OTpe3Ka, BBIYMCIMTh 3HAUCHHUs (DYHKLMHU B 3TUX TOYKAaX M Ha KOHLAX OTpe3Ka, a
3aTeM U3 BCEX MOJTYYEHHBIX TAKMM 00pa3oM Yuces BEIOpaTh HAaMMEHbIIIEe U HanOoJIbIIIee.

1. Haiimure HaumeHbllee M Haubonbiuee 3HaueHus Gynkiuu f(x) = —2x3 —3x2 + 4 na
npomexytke :a)[—2;—0,5];6) [1;3].
Pemenue.

HaxouM KpUTHYECKHE TOUKH (YHKITHH.
f/(x) = (—2x% = 3x2 + 4)l=—x? — 6x = —6x(x + 1);

f/(x) = 0;—6x(x + 1)=0; x = 0 ux = —1. mONYUYNIH [BE KPUTHUECKHE TOUKH: X = 0 ux =
—1.

a ) Bnpomescymre[—2; —0,5] nexKAT 0J]HA U3 KPUTHIECKUX TOYEK:X= -1.

Tak xak f(—2)=8,f(—1) =3.f(—0,5) = 3,5, T0 HaumeHbllee 3HaueHHE  (YHKIUSA
f(x) = —2x3 — 3x? + 4 nocruraer B Touke x = —1 u paBHO 3, a HauboIbIIEE - B TOYKE X = —2
u paBHO 8.. Kpatko 3TO MOKHO 3ammcarh TaK:

min[_z, 51 f (%) = f(—1) = 3. max|_z,_q5 f(x)=f(-2) =8,

0) Otpesky [1;3] He mpUHAUIEKHUT HH OJHA M3 KPUTHYECKUX TOYEK, HMOITOMY HalaEM
3HayeHHs (QYHKIMM Ha KoHmax otpeska: f(1)=-2-13-3-124+4=-1.[1;3];f(3) = -2~
33-3:324+4=-77. . Kparko  9TO MOXHO 3amucarth Tak: min |131f(x) =f(3) =
~7;.maxp5) f()=f(1) = —1.

2. Yucno 86 mpeacraBieHO B BHUIE CYMMBI JIByX ClaraéMbIX Tak, 4YTO MX IPOU3BEIEHUE
MakcuMaiabHO. Halinure aTu ciaraembie.

Pemienue. IlycTh 3ajlaHHOE€ YHCIIO MPEJICTABICHO B BHUAE CYMMBI  JIBYX CJara€MbIX
xuy,r.e.86=x + y.BpIpasum BTOpOE cliaraeMoe uepes Xx:

y=86-x.3anuiieM Npou3BeJcHUE ITUX uucen B Buue GpyHkuuu ot x:f (x) = x - (86 — x)
Haiiném 3HauyeHwe X, mpu KOTOPOM (PYHKIIHS

f(x) = x - (86 — x)nocturaer makcumyma..Haiiném npomssomuyiof/(x) m mpupasHseM eé
nymo.f/(x) =(x- (86 —x))/ = (86x — x?)/=86 — 2x = 2(43 — x),

2(43 —x) =0,x = 43.

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

Otser: x = 43;y = 43.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIMIOICHUEM
He0oOXO0TMMOM TOCTIE0BATEIHPHOCTH JISHCTBUI; B OTBETE MPABUIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIUCU U BBIYUCIICHUS.
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Ounenka "Xxopomio' CTaBUTCS, €CIM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIWUYHO", HO
JONYIIEHBI 2-3 HeoYeTa.

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €CIU pabdoTa BBHIMOIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTU TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEICHUS paOOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIEIATh MPABUIIHHBIX BHIBOJIOB.

Tema 4.3 UHTerpa u ero npujiosKeHust

IpakTnyeckoe 3ansiTue Nel3
Buiuucnenue neonpeoenénnovix unmezpanog Memooom 3ameHbl NEPEMEHHBIX U C HOMOUBIO
UHmMEeZPUPOBaAHUA NO YACMAM

He.]]b paﬁoTbIZ Hay‘II/ITLCH HHTCIPUPOBATH q)YHKHI/II/I, HCIIOJIB3Yysl Ppa3jIM4HbIC MCETObI
HHTCIPHUPOBAHUA.

Boinosinus padorty, Bel Oynere:
ymembs:

V3. npuMeHsITh MaTeMaTU4YEeCKHe METOIbI sl pEIIeHUs MPo(ecCHOHANBHBIX 331a4
Y001.02 aHanu3upoBath 3a1a4y W/WIKA TPOOJIEMY H BBIACIATH €€ COCTAaBHBIC YaCTH;
Y001.03 onpenensaTh dTanbl pericHUs 3a/1auu;

Y001.08 peann3oBaTh COCTaBIECHHBIN IJ1aH

MaTepHaﬂbnoe odecmeyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3aaHusd, Ta6J'II/IIIa HHTErpaaioB, KOHCIICKTHI HCKHHfI, y‘~I€6HI/IKI/I

3ananmue:
HaiinuTe HeompeneJeHHbIE HHTETPAJIbI:

1) Ji8x* — 62" 4+ 2x — 3)dx
2) J-3.1-"+:.1--:-3.1-+r- dx
x=

3) _,rn:cus{:'lﬂ.r — 5} ax

4) [ 34 iy
5) "r !5+.1.5.1'3
6) J- xodx
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Iopsinok BbINOJIHEHUSI PAa0OTHI:

3anucath 3aJaHUE W ONPEACTUTh, KAKUM W3 METOJOB HWHTETPUPOBAHUS HEOOXOAUMO
BOCIIOJIb30BaThCA.

Ecnu uHTErpan MOKHO HalTH METOAOM HENOCPEACTBEHHOI'O MHTETPUPOBAHUS, TO, UCIIOJIB3YS
CBOMCTBA MHTErPaOB, IPUBEIUTE UHTETPall K TaOIU4HbIM opmynam. [Ipounterpupyiirte.
Ecnu wuHTErpanm MOXHO HalTH METOAOM IIOJICTAHOBKH, TO BBEIUTE HOBYIO I[EPEMEHHYIO,
Havimute ee nuddepenmuan. Ilocme BBeAeHUS HOBOW IMEPEMEHHOM 3aJaHHBIA HMHTETPa
MPUBOAMUTCS K HOBOMY WHTETpajly, KOTOPBIH sBIsieTcs TaOmuuHbM. Haiiaure mosydeHHBIH
uHTerpan. B ciydyae HeompeeieHHOro HHTErpajia BEpHUTECH K CTapOil IepeMEHHOM.

Ecnu wHTErpan Henb3s HAWTH  BBIIIEYKA3aHHBIMH CIIOCOOAMH, TO MpPHUMEHHUTE (Qopmyny
MHTCTPUPOBAHUS 110 4YacCTsIM fuvav=uv - [vdu. Dror merox 3akmouaercs B TOM, 4TO
MOJIBIHTETPAJIbHOE BBIPAKEHUE TPEACTABIACTCS KaKUM-IHO00 00pa3oM B BHJE MPOM3BEICHUS
nByx comuoxkureneir Uu dV. 3arem, mocie naxoxaenus dUm V, ucnoas3yiite Gopmyiry
MHTETPUPOBAHUS 10 YaCTSIM.

-Unrerpans: Buga | P(x)edx, [ P(x)sinkxdx, [ P(x)eoskrdx, rae P(X)- MHOrouneH, k- uncio.
VY no6no nonoxkuts U = P(x),a Bce ocTalbHbIE MHOXHTEIH IPHHATH 3a dV.

-UHTerpans BUga J"P{:x]nrcs:'nxdx. IP{:x]nrccusxdx. IP{:x}{nxdx. J"P{:x]nrctg_rd_r

[ P(x)arcctgxdx.

VY 100HO 110510KUTh Plxldx = dV, a ocTaJIbHbIE MHOMKUTEIH npuHATH 32 U.

- Unrerpansl Buga | e sinbxdx, [ e casbxdx, Te au buncna. 3a UMOXHO HPUHATH (YHKIIHIO
U=g"

Xona padorsl: Haiftu nunTerpaisi:

f 6x*—5x%%+3x+4

1) dx

x2

UToObl HAWTH 3TOT HUHTCI'paJl, HYKHO CHadajla IMPHUBCCTHU IMOABIHTCTPAILHOC BBIPAKCHUE K
Ta6J'II/I‘lHOMy BUOY. I[J'ISI 9TOr'0 NPpUMCHAICM MMOWICHHOC NCIICHUC!

J‘ﬁx4—5x" +3x+=1-

ﬁx* ax 4
n =+ — ax
x© .r‘ x©

j(ﬁf —5+- +4x-=)d

.r:n’.r—Sjn’x

n’x 63 4! ] 4
+3 ] — ridx = 3 —5.r+3[r1|_r|+—1+C:2x’—5x+3[n|x|——+lﬂ'
x - x

f 15x2dx

2) (1-x3)4

OTOT HMHTErpajl MOXXHO HaWTH C TMOMOINBKD METOJa IOACTAaHOBKU. BBeneM HOBYIO

MNEPEMEHHYTO.

35



1-x=¢

0 £ U | .
152y [ —x) =at 15dt . = 5 5
— <= | —3x"dx=dt |= —4=—5 trdt=-5—+C=—+C=—-7=+C
(1—x%) gt —3¢ ,
rdxr=——
3

3) _,r{:.r3 — 4x)Inx +dx

DTOT MHTErpaj MOKHO HAMTH C MOMOILBIO METOJ]d HHTCTPHUPOBAHUS IO YAaCTSIM, OH OTHOCHTCSI
KO BTOPOMY BUJY, TO3TOMY U = Inx, dV = (x® — 4x)dx.

x-t

1
dl = —dx, V= J‘{xg —dxldx = — — 2x°
x 4

Hcnonb3ys hopMyay HHTETPUPOBAHUS 110 YACTSAM, TTOTy9aeM

' xt . % 11
{_.r3 — 4-x}fnx rdx=fnx | —— 2x° | — — —2x" |—dx =
4 4 x
xt x3 x* xt
——2x% ) — —_2 = — 2yt o= :
{M(%‘ _x) J‘(‘} __r)n’x {M(‘} _.r) 1'5+.:|f +C

4) [(x% — 2x)cos4xdx

DTOT MHTErpal MOKHO HANTH C MOMOLIBI0 METOIa HHTETPUPOBAHMSI 110 YACTSAM, OH OTHOCUTCS K
[IEPBOMY BUAY, IO3TOMY U = x* —2x, dV = cosdxdx.

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

. . 1 1 i
j{x‘ — 2x)cos4x dx = (x* — 2x) ;sfnﬂl-x — j 2 sindx (2% — 2)dx =
. 1 1 i 1., 1 i
(x* — 2_1'] ; sindx —; sindx(2x — E}dx = ‘—1. (x? - 2.1']5:'?14-_1' -3 sindx(x — 'J.]n’.r =

YroObl HAlTH OCTABLIMICSA MHTErpall, CHOBA PUMEHsEM (OPMYITY MHHTETPUPOBAHUS 110 YACTSM.

UD=x—1, dV = sindxdx.

1
dlV = dx, V= f sindxdx = — ;cus%x
1 1 1 1
= E{x' — 2x) sindx — E{{x - 1) (— Ecus%.r] - J‘ ~3 cosdxdx =

(2~ 2 sinx —~ ((x — 1)~ cost) .Lj txd
‘}_x—_x s.nx—z{_.r— —+cusx -I—‘} cosdxdx =
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1. ., 1 1
= E{x' — 2x) sindx + a{{x — 1{cos4x) — 3 J‘ cosdxdx =

1, . 1 . ) 1
2 (x? - _.r}s ndxr + 2 {'[_.r — l}{_cus*l-x] — 2 sindx + C

@dopma npegocTaBiaeHHs pe3yJbTaTa: BHIIOJHEHHAs paboTa

Kputepuu onenku:

- «O1nuyHO» - yMeHHS CHOPMHPOBAHBI, BCE 3aJaHUs BBIIOJHECHBI MPaBUILHO, 0€3
aprupMETHYECKHUX OMMOO0K, pemeHrne 0hOpMIICHO aKKypaTHO, C HEOOXOUMBIMU 000CHOBAHUSMH.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUI BBIIOJIHEHBI ¢ omnOkaMu. bezommbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHHI,
OOJIBIIMHCTBO 3aJIaHUH BBIIOJIHECHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHUI COJEPIKAT OIIHUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiaeTBOPUTENBEHO» - TEOPETUUYECKOE COJEpKAHUE Kypca HE OCBOCHO,
HEoOXOoIMMBbIE YMEHHUsI HE CHOPMHUPOBAHBI, BHITIOJHCHHBIC YYCOHBIC 3aJaHHs COJIEpXkKaT TpyObie
omnbku. be3zommboyno BeIMoaHEHO MeHee 70% Bcex 3amaHui.

[pakTnyeckoe 3ansiTue Nel4
Buviuucnenue onpeodenénnvix unmezpanos paziuiHolMu Memooamu

Henab pabdorbl: HayunTbcs HaxOAUTh ONpEAEICHHBIE HWHTErpaibl, UCHONb3Ysl pa3IudHbIC
METO/bI UHTETPUPOBAHHS.

Beimosinus padory, Bel Oyaere:
ymembp:

V3. npuMeHsITh MaTeMaTHYECKUE METOJIBI JIJISl peIIeHus MPo(ecCHOHANBHBIX 3a/1a4
VY001.02 ananu3upoBats 3a7auy u/Win npoOaeMy U BbIIENATh €€ COCTaBHbIE YaCTH;
VY001.03 onpenensiTh STarbl pemeHus 3a/1a4H;

VY001.08 peasi30BaTh COCTABICHHBIN TIJIaH

MarepuajibHoe o0ecnieyeHue:
NunuBuayanbHble 3a1aHus, TAOIUIIA HHTETPATIOB, KOHCIIEKTHI IEKIUN, YIEOHUKH.
3aganue:

Breruncnure OIMPECACIICHHBIC MHTCIPAJIbI:
1. _]"_J:{:‘l-xE + 32 + 2x + 1)dx

i~ 1
1. fl ('v".r-l-?)dx
L

2. [T
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4. [#e™ cosxdx

T dx

5. JE —x

P

4

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbl:

1. 3amnwucare 3agaHue M ONPEACIUTb, KAaKUM M3 METOJOB MHTETPUPOBAHHUS HEOOXOAUMO
BOCIIOJIL30BAaThCA.

2. Ecnm wHTErpasl MOXKHO HAWTH METOAOM HEMOCPEICTBEHHOTO HHTETPUPOBAHMS, TO, UCIIOIB3YS
CBOMCTBa  HMHTETPAJIOB, MIPUBECTH HUHTErpaj K  TaOJHMYHBEIM dbopmynam.
[TpounTerpupoBaTh. BEIUUCINTE 3HAYCHHE ONPEACTICHHOr0 HHTErpaa mo ¢popmyne HeroToHa-
JleliOHMLIA.

3. Eciii mHTErpas MOXXHO HAaWTH METOJIOM IOJCTAaHOBKH, TO BBECTH HOBYIO NTEPEMEHHYIO, HANTH

ee muddepenunan. Ilocie BBeneHUs HOBOM INEPEeMEHHOW 3aJaHHBIA WHTETpaj MPHUBOAUTCS K
HOBOMY MHTErpajiy, KOTOpBIA sBiseTcsl TaOJW4yHbIM. Eciau wuHTErpan onpeneseHHbld, TO
HE00XO0MMO BBIUMCIIUTH HOBBIC TIPEACIIbl HHTErpupoBaHus. HaiiTu moxy4eHHbId HHTErpaJl.

Xoa paGoTsI:
1) [ (4x3 —3x% + 2x + 5)dx

fjl{:‘}xE — 3% 4+ 2x +5)dx = =1-_,r_-11_r3dx—3fjlx:dx+2f:lxdx+ 5_,['_-1l dex=x* — 2% 42> £ 523, =
2) -3 43 +5.3-(1+1+1-5)=81-27+09+15+2=80

J-i-' 4 Sdr

0 442552

DTOT UHTETPaj MOKHO HANTHU C OMOIIBI0 METO/Ia MOJICTAHOBKH. BBe/ieM HOBYIO ITepEMEHHYIO.

s zpld 1L 1 1L 1 _ _l r_=x
= s :m'ctgth:. = :{nrctgl arctgl) = P
: Elrrdx
3) "r: cogtx
3T10T HUHTCIrpaJl MOXKHO HalTH C IIOMOIIBO METOdAa ITOACTAHOBKH. BBeZ[eM HOBYIO IICPEMCHHYIO.
r cosx =t 7
T deosx = dt -
i —sinydx = dt . n
sinxdx X —dt e . 1 .. 1 1
= sinvdx = —dt = — :——|I== qu:= ——=2—-05=1.5
3 a4 o .
. cos®x xg =0ty = cos0 = 1 / t -2 2t 2-025 2
T T 1
Xg=— g =cos—=—
== 3 3 2
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®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHAs paboTa

Kputepuu onenkmu:

- «OTINYHO» - yMEHUs cPOPMHUPOBAHBI, BCE 3aJaHHs BBIMOJHEHBI MPAaBUIBHO, 0€3
apudmeTnueckux ommOOK, pernieHne oPopMIICHO aKKypaTHO, C HEOOXOJUMBIMU 000CHOBAHHUSIMHU.

- «XOopomio» - HEKOTOpble yMEHHsS CGHOPMHPOBAHBI HEIOCTATOYHO, BCE 3aTaHHS
BBINOJIHEHBI, HEKOTOPBIC BUJIBI 3a/IaHUI BBHIIIOJIHEHBI ¢ omHOKaMu. be3ommnbo4Ho BhimonHeHO 80-
89 % Bcex 3a/1aHuid.

- «Y IOBJIECTBOPUTEIILHO» - HEOOXOJMMBbIE yYMEHHUSI B OCHOBHOM C(OPMHPOBAHEI,
OOJIBIIMHCTBO 3aJ]aHUH BBITIOJHEHO, HEKOTOPHIC W3 BBHIMOJIHEHHBIX 33aJ]aHUN COACPIKAT ONIMOKH.
bezommbouno BeIMoaHeHO 70-79 % BCcex 3amaHuil.

- «HeynoBIeTBOPUTEIBHO» - TEOPETHUECKOE COJIEpKAHWE Kypca HE OCBOCHO,
HEOOXOJMMbIE YMEHHS HE C(OPMUPOBAHBI, BHINIOJIHEHHBIC YYEOHBIC 3aJaHUs COJCPIKAT IpyObIe
omnOku. be3ommbouHo BeImoaHeHO MeHee 70% Bcex 3alaHui.

[IpakTnyeckoe 3ansitue Nel5
Ilocmpoenue kpusonuneinnon mpaneyuu. llpumenenue onpedenénnozo unmezpana K
8bIYUC/ICHUI0 NII0OULAOET NIIOCKUX PUZYD U 8bIYUCIEHUI0 00bEMO08

Heabr pa6orbl: HayunThCcs BBIYHCIATH IUIOMAAM GUTYp W OOBEMBI TeN, HCHOIB3YS
OTIpeIeICHHBIC HHTETPAIIBI
Brinosinus padorty, Bl Oynere:
YMETB!
V1. BBIONHATE HEOOXOAMMBIEC H3MEPEHUS U CBSI3aHHBIC C HUIMHU PACUEThI
V2. BBIUUCIATH IUIOIIAAN U OOBEMBI JeTajeldl CTPOUTEIBHBIX KOHCTPYKIUH, 0OBEMBI 3eMIISTHBIX
pabor
V3. npuMeHsITh MaTeMaTHYECKUE METOJIBI JIJISl peIIeHus MPo(ecCHOHANBHBIX 3a/1a4
VY001.02 ananu3upoBats 3a7auy u/Win npoOaeMy U BbIIENATh €€ COCTaBHbIE YaCTH;
VY001.03 onpenensiTh STarbl pelieHus 3a1a4H;
VY001.08 peasi30BaTh COCTABICHHBIN TIJIaH
MatepuajbHoe obecnieyeHue:
WupuBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:
1. Beruucauth miaomaab GUrypel, orpaHUuEeHHOM JTHHUSIMH

a) y=—x"+4,y=0

2 3

b) y=x", y=x

c) y=e', y=e’, y=4
2.BeraurciuTh 00beM Tena

y=x%, y=1 eoxpyeocuQOY
IMopsinok BbINOJHEHUS PA0OTHI:

1) MOCTPOUTH IrpaduKu HyHKIUN
2) HaiiTH 001aCTh, OTPAHUYCHHYIO STUMH I'paduKaMu
3) COCTaBUT OTIPEJICIICHHBIH MHTETPaJl, 11l HAXOXKIACHUS IUIOINAAN HalAeHHOH 00iacTH

Xox pa0doThI:
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Ipumep 1: Haiiti mromas oGmactu D, orpaHudeHHON KpUBBIMEA Y = X + X + 11,y =2 X - 9,
IpU YCIIOBHUH,
x<=1

y=x2 +x —11,
D iy=2x-9
x =1

[Ipn pemreHun Takux 3a7ad ciaeayeT 00s3aTeNIbHO  HM300pa3UTh  UCCIIETyeMBbIil
reoMeTpHUeCKuil 00beKT. [t onpeaeneHns HUKHETo peesia MHTETPUPOBAHUS HA/I0 HAUTH TOUKY
MepecevyeHs] KPUBBIX; YpaBHCHHE x>+ X + 11 = 2 X - 9 umeer xsa KOpHS: X = -1 u X = 2.
[Moxxonsmuuii KopeHs - X = -1. O61acTh orpaHuYeHa cBepXy mapabosoi, CHU3Y - IpsSIMOH, CIipaBa -
npsaMoit X = 1, kpaitHds JieBasi ToUKa - X = -1, moaTomy

| 1
1 3 11 11} 10
S(D)= I[(Ex-E?)-(xE +x—11;|}:5: = @-xdende = |2 e | = 2-c o[- 24042 =2
| -1 il 1 52 302 3
Ecnu o6nactb umeet 6os1ee CIIOKHYIO CTPYKTYpY, €€ cileyeT pa30uTh Ha MPOCThIE YACTH .
[Tpumep 2

Beruncnute 00beM Tena, MONYyYEHHOTO BpalleHHeM (Uryphl, OTpaHUUYEHHOW JUHHUSIMHU
— i —
y=2x-x , 0 BOKpPYT OCH O&
Pemenne: Kak 1 B 3a7adye Ha HaXOXJICHHE IUIOIIA/M, pPellIeHHE HAYMHAETCH € YepTerka
m10ckoil purypsl. To ecTh, Ha TITOCKOCTH A0Y HeoGxommMo MOCTPOUTDH (PUTYPY, OTPAaHUUCHHYIO

_ _ 2
JMHASIMHA & 2x— X

o

Y

( i .\ 5 4
4. B i :

Hckomas miockas (bHrypa 3alITpuXOBaHa CUHUM LBETOM, UMCHHO OHa W Bpalac€TCsA BOKPYT
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OoCH X . B PE3YIbTATC BpAllICHUSA MOJIYYACTCA TaKasd HCMHOTO ﬂfIHCBHHHaH JICTaromasl TapcCiika,

KOTOpAsi CHMMETPHUYHA OTHOCHTEIEHO ocn T4 |
O0bem Tes1a BpalleHUsI MOKHO BBIYHCJIHUTH M0 (hopmyJie:

3
v =] £ (x)dx

Boruncnaum o0BbeM Tena BpallleHuUs, UCIIOJIB3YS JAaHHYIO dbopmymy:
2

& 2
V= :?T]-fz(x}dx =af2x—)ax= ,-rrj (4x% — 42 + xNdx =
a 1] 1]

3 5
3 5 3 3 15

= 15—”@-53_ = 3350

7
OTtBer:
@dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIOJIHEHHOE 3a/1aHHE
Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM pabOTa BBHIMOJHEHA B IOJTHOM 00BEME C COOIOIEHUEM
HE0OXO0TMMOM TIOCIICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3allMCH U BEIYMCIICHH.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTAaBUTCs, €Ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MOJNYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU padOTa BHIOJHEHA HE MOJIHOCTHIO WU
00BEM BBITTOJTHEHHOM YacTH pabOThI HE MO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 5.1 BeposiTHOCTB. OCHOBHBIC TeOpPeMbI TECOPHH BEPOATHOCTEH

IIpakTyeckoe 3ansaTue Nel6
Buiuucnenue eeposamnocmeit cnoxcuvix coovimuil. Teopemul coxicenusn u yMHOI}CEHUA
séepoamuocmeit. Dopmyna nonnoi eeposmuocmu u popmyna bepuynnu

Iean padoTbi: HayunThcst HAXOAUTH BEPOSTHOCTh COOBITUH, UCTIOIB3Ys (POPMYIIBI
KOMOHMHATOPHKH.

Boinoinus padorty, Bel Oynere:
ymembs:

V3. npuMeHsTh MaTeMaTHUYECKUE METOIbI JIJIs pelieHus MPo(hecCHOHAIBHBIX 3a/1a4

Y001.02 aHanu3upoBaTh 3a1a4y U/WIHA IPOOJIEMY M BBIJCIIATH €€ COCTaBHBIC YacTH;

¥002.03 nnanupoBaTh Npoliecc MOUCKa; CTPYKTYPUPOBATh MOTy4aeMyro HH(pOpMaIHio;
¥002.06 oopMIATh pe3ynbTaThl IOUCKA, IPUMEHSATh CPEICTBA HHPOPMAITMOHHBIX TEXHOIOTHM
JUIS pelieHus NpodeccuoHaNbHbIX 3a1a4

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

3aganue:
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1. T'oTOBsICh K JIOKJaay, CTYJICHT BBIMMHCAT W3 KHUTH LUTATy, HO, 3a0bIB HOMEP CTPAHMIIHI,
Ha KOTOpOM OHa HaXoAWJach, Hamucaja HoMep Haynauy. KakoBa BEpOSITHOCTh TOTO, YTO CTYIEHT
3anucai Hy>KHbIi HOMEp, €CJId OH TIOMHUT, YTO HOMEP BbIPAXKAETCA IBY3HAUHBIM YUCIOM?

2. B smuke 15 peraneit, cpenu kotopeix 10 okpamenbl. COOpmuk Haymady BbIOpan 3
neranu. KakoBa BEpOsSTHOCTH TOTO, YTO BEIOpAHHBIC I€TATN OKa3aJIUCh OKPAIICHHBIMU?

3. Nmeerca 8 kaprodek. OgHa CTOpOHA KaXJAOW M3 HUX YHUCTasl, & Ha APYroil HamMCaHbl
oykssl :K,W,P,J1, A,H,3,I1. KapTouku KJIaayT Ha CTOJ YACTOW CTOPOHON BBEPX, MEPEMEIINBAIOT, a
3aTeM IMOCNIE[IOBATEeIbHO OAHY 3a Jpyrod mnepeBopaunBaioT. KakoBa BeEpOSTHOCTH TOTO, MpU
MOCJIeI0BATEILHOM TOsIBJICHUU OYKB OyneT coctasieH cinoBo [IPA3IHUK?

4. llenb COCTOUT U3 HE3aBUCUMBIX OJIOKOB, COCJMHEHHBIX B CUCTEMY C OJJHUM BXOJIOM U
OJIHUM BBIXOJIOM.

. .
"
o~
!'—H.'(.
B

" <
(3]

o

.
=)

puc. 1

Brixon u3 CTpOs 3a BpEM:A T Pa3JIMYHBIX 3JICMCHTOB LICTIN — HC3aBUCHMBIC CO6BITI/I$I,

=01 g.,=029,=03g,=04,
HMMEIOLIUE CIEAYIOINE BEPOSTHOCTHU: 1=V 4 GB=82 G372 G= Y% Orkas mo6oro
13 2JIEMEHTOB MPUBOJUT K MPEPHIBAHUIO CUTHAJIA B TOW BETBHU ILIEMH, /1€ HAXOIUTCS
a”HHBIN dtemedT. Halitu Hane:xHOCTh cucTemsl/

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1. Ompenenute codbiTHe A, BEpOATHOCTh KOTOPOTO HYKHO BBIYUCIUTD.

2. TlpocuwnraiiTe obmuiee yncio (N) BO3MOXKHBIX HCXO/IOB.

3. IlpocunTaiite 4mrciIo UCXOA0B (M), OIATONPHUATCTBYIOIINX HACTYIUICHUIO COOBITHS A.

f' Ucnonw3yiite dopmyny sl BBIUKUCIEHUS BEPOSTHOCTH  OMPENEIEHHOTO COOBITHS.

PlA) =—

"

Xoa paGoTsI:

Bepoamnocmobto codbimuaA Ha3pIBaeTCA OTHOIICHHE YHWCIA M clydaes, OJaronpHusTCTBYIOLINX
€ro MOSIBJICHUI0, K OOIIEeMY YHCITY BCEX HECOBMECTHBIX PaBHOBO3MOXHBIX U 00pa3yrOIIuX
MIOJTHYIO TPYIIITY COOBITHH.

Takoe ompezeneHre BEPOSITHOCTH HA3bIBAIOT KJIACCHYECKHM. BeposSTHOCTH cOOBITHS
m
o6o3uauaercs P(A) u Berumcisiercs mo popmysie: Pl4) = —,

BeposiTHOCTh MOsIBNIEHHS COOBITHUS 3aKIII0UeHa B Mpeenax
or Omo1l: O0=P(A)=1

[Ipu pemennu 3a1a4 Ha BEIYUCICHUE BEPOSTHOCTH MPUMEHSIIOTCS (POPMYIIBI IJIs TTOACUETa YHCIa
KOMOMHAUMH U3 TaHHBIX JJIEMEHTOB:

- YHCJIO MEePecTaHOBOK BhIUUCIAETCS 1Mo popmyne: P, = n!
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- YUCJIO paSMCH_IeHI/Iﬁ U3 N 3JIEMEHTOB IO M 2JIEMEHTOB B KAXKJIOM BBIYUCIISICTCS 11O (popMyne:

m _ n!
An o (n-m)!

- YHCJIO COYETaHUH U3 N 2JIEMEHTOB 110 M 3JIEMEHTOB B KaXXJ10M BBIYUCIISACTCS 110 (1)0pMyJIeZ

m _ n!
n (n—-m)!-m!

HaznexHOCTh KaXKA0T0 3JIEMEHTa CUCTEMBI SJIEKTPOCHA0KEHHUSI MOXKHO XapaKTeprU30BaTh
BEPOSTHOCTHIO pab04ero COCTOSHUS P M BEPOATHOCTBIO 0TKa3a (. Eciiu He yuuTHIBaTh IJIaHOBBIE
IIPOCTOU (PEMOHTBHI), TO MOXKHO CUUTATh, YTO HJIEMEHTHI B TFOOOH MOMEHT BPEMEHH HaXOJATCA B
OJIHOM M3 3TUX cOCTOAHUH. Torna cyMMa BEpOATHOCTEHM 3TUX COCTOSIHUM paBHa 1:p + q = 1.

Jljis Tpynmbsl U3 ABYX 3JIEMEHTOB BO3MOXKHBI CIICTYIOIINE COUYCTaHUS:
00a siemeHTa B pabo4eM COCTOSHUU;
MIEPBBIN AJIIEMEHT B BBIHYKJICHHOM IPOCTOE, BTOPOH B pab0deM COCTOSHUMY;
MIEePBBIN AJIIEMEHT B paboueM COCTOSIHHH, BTOPOIl B BBIHYKJIEHHOM IIPOCTOE;
4. o0a smeMeHTa B BBIHYKJIESHHOM ITPOCTOE.
BeposiTHOCTH 3THUX COCTOSIHUI MO>KHO HAMTH, BOCIIOIH30BABIINCH TEOPEMOI YMHOKEHUS
BEPOSITHOCTEM.
Tak npu mocJie10BaATEILHOM COEIMHEHUH ABYX 3JI€EMEHTOB C HaJIS)KHOCTBIO KaXKIO0TO P1 U P2
HaJIeKHOCTh BCEH CXEMBbI onpeensercs kKak P = p; - p,
Jlpyrumu cioBaMu cxema pabomaem, eciu pabomaiom ooa snemenma. Ilpu omkaze 00nozo
(1106020) u3 Hux cxema pabomamos He 6yoem (MoK uepe3 yensv He noloem).
BeposTHOCTE 0TKa3a 1J151 MOCJIeI0BATEIbHOTO COeTHHEeHUsI
P =1 — q1q, (115 AByX 3J€MEHTOB).
P=1-q.q; " ...q, (114 n —3IEMEHTOB).

wrh e

[Ipyn mapajiieJJbHOM COeIMHEHUH ABYX 3JIEMEHTOB C HAJIC)KHOCTBIO KaX0r0 p11
P2HAZISKHOCTh BCEI CXEMBI onpeaensieTcss Kak P = pi.p, +p1 - q2 +p2q4
[Tonb3ysick hopmyInoit A BEPOATHOCTH MOSBICHUS XOTS ObI OTHOTO COOBITHS, HAIEKHOCTD CXEMBbI
MapayIeIbHOIO COEIMHEHUS 3aUChIBatOT B BUJIe P = 1 — q1q5.

Jlpyrumu cioBamMu cxema padomaem, eciu pabomarom o6a iemeHma, Ho MaKyice oHa
pabomaem, eciu 6vliidem u3 CMpPoA U KAKOU 1UOO 00UH U3 I]IEMEHN08.

1.Habupas Homep Tenedona, aboHEHT 3a0bL1 nocaenHue 3 nudpsl 1 Habpasl ux HayJayy, HOMHS .
YTO OHU pa3iuyHbl. Haiiaure BEposITHOCTH TOrO, UTO HAOpaHbI HY)KHbIE IU(PBI.

Pemienne:

CobriTHE A- «<HOMEp HaOpaH BEPHO».
Yucno n-olumiee YUCIO MCXOJIOB MCIBITAHUS MOJYYMM,  BOCIOJIB30BABIIUCH (OpMYyIaMu
koMOuHatopuku. Beero umeercst 10 mudp, T.€. uncio snemMeHToB paBHo 10; B KaxkJ10e cCOeAMHEHHE
BXOJUT 10 3 1mudpsl; mopsaoK mudp (37MEMEHTOB) CYLIECTBEHEH NpU HabOpe HoMepa, 3HA4MT,
HY>KHO HaWTH 4UCII0 pa3MemeHuid u3 10 ameMeHnToB 1o 3 mo ¢gopmyie:

10! 10! _ 7!8:9:10
A}y = ———=—="——=720. Urak, n=720
(10-3) 7! 7!

Yucno m=1, T.K. TOJIIbKO OAMH HaOOp U3 TPEX Udp ABISIETCA HY)KHBIM. 3HAYHT,

720
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2.U3 ypHBI, B KOTOpOii HaxoaaTcs 12 Genbix v 8 YEpHBIX MIAPOB, BHIHUMAIOT HayAady JIBa I1apa.
KakoBa BeposITHOCTb TOT0, YTO 00a 11apa OKaxyTcsi YEpHBIMU?

Pemrenue:

CoObiTHe A- «00a mapa OKaKyTCsl UEPHBIMUY.

Yucno N-o0miee YUCIO MCXOIOB HCIBITAHUS TOJYYHM,  BOCIOJIB30BABIIUCH (HOPMYITaMHU
koMOuHatopuku. OOImIee dYWCIO BO3MOXKHBIX CIlydaeB N paBHO dHCTy codetaHuid wu3 20
JJIEMEHTOB _ -

(12+8) mo gBa: =, = —0—=—" =2 190,

71
&

20-2)! 2-18  1-218

Yucno cimyyaeB M, GIaronpusATCTBYIOLIUX CO6BITI/IIO A paBHO 4YHCIy COYETaHUUW U3 8

BB
3IE€MEHTOB ( 8 YEPHBIX IIAPOB ) MO ABa: N=C; = -~ ._n. e 15|—2
I — s iy 4 - -

PlA) = ;= E & 0,147
3.Ha nsaTtu kaprodkax pa3pe3Hoi a30yku Hamucanbl OykBel A,3,K,0, M. Kaprouku
MEPEMEIINBAIOTCS U HAYTall pacKiaIbIBatoTCs B psifl. KakoBa BeposSTHOCTH TOro. YTO MOMy4nTCS

cioso 3AMOK?
Pemenue:CoObiTue A - «momyunrcs ciioBo 3AMOKY.

Yucno n-olmiee YUCIO KMCXOIOB HCIBITAHUS TOJYYHM,  BOCIOJIB30BABIIUCH (HOPMYITaMu
KoMOuHaTopuku. OOliee YHUCIO BO3MOXHBIX CIIyd4aeB N pPaBHO 4YHUCIYy HNEPECTAaHOBOK M3 5
asieMeHTOB (OykB): N=P; = 5!=54-3 -2-1=120.

Yucno cirydaeB M, O1aronpusATCTBYIONINX COOBITHIO A, paBHO 1, T.K. TpeOyeTcsi COCTaBUTH CIIOBO C
OyKkBamy, paCCTaBHeHHHMI/I B OIIpe/IeIEHHOM HopsiiKe. A 3TH 6y1<BbI pas3IUYHBbI.

P4y ="=2

n 2o

4.1lenb COCTOUT U3 HE3ABUCUMBIX OJIOKOB, COEIMHEHHBIX B CUCTEMY C OJJHUM BXOJIOM M OJHHUM
BBIXOJIOM.

e
~y
Jh
| N
- F.’

e
D &
N

|5

puc. 1

Brixon u3 ctpost 3a BpeMst T pa3nuyHBIX JIEMEHTOB LIETTH — HE3aBUCUMBIE COOBITHSI, UMEIOIIINE
=01 q,=02g,=03 g,=04,

CIEAYIOIIME BEPOATHOCTH: B=Yh @=N2 G742 G= 5% Orkas mo6oro U3 HneMeHToB

MPUBOJIMT K MIPEPHIBAHUIO CUTHAJIA B TOW BETBH 1I€TH, T/I€ HAXOUTCS TaHHBIN d51emMeHT. Haiiti

HaJEXHOCTb CUCTEMBI.

Pewenue:

CoObITHE A — crucTeMa HAJIEKHA.

CoObiTue Aj— i-ii 610K paboTaeT 6€30TKa3HO.
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OnemeHTh! 1 U 2 coeIMHEHBI apaJlIeIbHO, U AJIEMEHTHI 3 U 4 COEMHEHBI TapAJUIEIbHO, a MEXKAY
co0O0li OHU COEIMHEHBI TOCIIEA0BATENBHO, TOT 1A UCIIOJIB3Ysl (POPMYIIBI, TOIYIUM
PlAl=[1-g,0,) [1-g;q,]=(1-0,1-0,2)-{1-0,3-0,4]=(1-0,02)-(1-0,12)=0,98- 0,88=0,8624

dopma npeacraBJieHus pe3yJbTaTa: BhIIIOJIHEHHAs paboTa.

Kpurtepuu ouenku:

—  «Otnn4yHO» - yMeHHus chOPMUPOBAHBI, BCE 3aJaHMs BBINOJIHEHB! MPAaBUIBHO, 0€3
apu(pMeTHYeCKUX OIMOO0K, pelieHne 0hOpMIIEHO aKKypaTHO, ¢ HEOOXOJUMBIMI 0OOCHOBAaHHSIMH.

—  «Xopomio» - HEKOTOpble yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHHS
BBITOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUI BBIIOJIHEHBI ¢ omnOkaMu. bezommbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

—  «YIOBJIETBOPUTENIHFHO» - HEOOXOAWMBIE yYMEHUS B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO 3aJJaHUN BBIIIOJHEHO, HEKOTOPbIE M3 BBINOJIHEHHBIX 33aJJaHUN COAEp)KaT OMIMOKU.
be3zommbouno BemoHEHO 70-79 % BCcex 3amaHuii.

—  «HeynoBneTBopuUTENbHO» - TEOPETHUYECKOE COJEpKAHUE Kypca HE OCBOEHO,
HE00XO/AMMBbIE YMEHUs HE C(OPMUPOBAHBI, BHINOJIHEHHbIE yueOHbIE 3aJaHUs COJAEp)KaT IpyOble
omn6Oku. be3omm6ouyHo BhinoaHeHO MeHee 70% Bcex 3alaHui.

Tema 5.2 OcHOBBLI MATEMATHYECKOM CTATHCTHKH

MpakTnyeckoe 3ansitue Nel7
Cocmasnenue cmamucmuueckoz2o pacnpeoeienus 6bl00pKu, NOCMpPOeHUe NOAUZOHA U
2ucmozpammul

Lean padorsr: DopMupoBaHUe YMEHHUS COCTABIISATH CTATUCTUYECKOE PACIIPECIICHAE BHIOOPKH.

Beinosinus padory, Bel Oyaere ymers:

V3. npuMeHsITh MaTeMaTHYECKUE METO/IBI JIJISl peIIeHus MPo(eCcCHOHANBHBIX 3a/1a4
VY001.02 ananu3upoBate 3aa4y W/win npoOIeMy U BbLIENATh €€ COCTaBHbIE YaCTH;
¥002.03 naHupoBaTh NPOLECC MOUCKA; CTPYKTYPUPOBATh MOTydaeMyro HH(OpMaIHIo;

¥002.06 opopMIATh pe3ynbTaThl IOUCKA, IPUMEHATH CPEICTBA HHPOPMAITMOHHBIX TEXHOIOTHM
IUTSL peIIeHnsT PO eCCHOHATBHBIX 3aa4

MarepuanbHoe odecnieyeHue: VHuBHIyaIbHBIE 3a1aHNS], KOHCIIEKTHI JICKITUH.

3ananmue:
1. [TocTpOUTH MOTUTOHBI YACTOT U OTHOCUTENIBHBIX YaCTOT MO PaCIpeIeNICHUI0 BRIOOPKHU:

x |2 |4 |7 |8 |9 |12
ni ||012 |2p2 |p2 |P§ |p3 |3p3

1. TlocTtpoiiTe THCTOTpaMMBbI YaCTOT M OTHOCHUTENIBHBIX YaCTOT 10 PACIIPEACTICHUIO0 BHIOOPKH:

No WuTepsan, Cymma 9acToT
. BapHaHT HHTEPBAIA,

unrepsana | X; — Xi 1 n
|
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1 3-5 P1
2 5-7 2P
3 7-9 3p;
4 9-11 pr
5 11-13 2p;
6 13 15 3p;
7 15-17 p1+p2

3. lns reHepanbHON COBOKYIHOCTH, 33JJaHHON pacIpe/le]ICHUEM:

xi |5 |10 |15 |20 |25 |30 |35
Ni |I01 3p: |I02 |2I02 | P, |2P3 |2p32

Haiinute reHepalbHyl0 CpEOHIO, TEHEPAIbHYIO JUCIEPCHIO, TE€HEpPaJbHOE CTaHIapTHOE
OTKJIOHEHHE, MOJy, MEJITHaHy H pa3Max.
4.113 reHepanbHON COBOKYITHOCTH CJIeJIaHa BRIOOPKA, 3aJJaHHAs PACIIPeACIICHHEM:

x| 2| 4] 6 | 8 |10 | 12 | 14
ni|P2|2P2|p1|p12 |P3 |2I03 |I02+I03

Haiitn BBIOOpPOYHYIO CPEIHIOI0 BHIOOPOYHBIC IUCIIEPCHIO M CTaHIApTHOE OTKJIOHeHHe. OOpaTute
BHUMaHHE: P = uuciny OykB B Bamem mmenu;p,= uymciay OykB B Bameil damunmum;pz= duciy
OykB B MMeHHU Baero ora.

Ilopsinok BbINOJHEHHS PadOTHI:

1IIpountaB  ycioBue  MPEUIOKEHHOW  3a7auyu,I0  KOHCHEKTY  JIeKUUMH  HalauTe
COOTBETCTBYIOLIUE (POPMYJIBI.

2]IprMeHunTE IEKIIMOHHBIA TEOPETUUYECKUN MaTepuan JAJIs PELIEHUs KaKJI0M 3a1au.

3 B cinyuae HEoOXOOUMOCTH NPEACTaBUTh T'€OMETPUUYECKYIO HHTEPHPETALUI0 YHCIOBBIX
XapaKTepUCTUKBBIOOPKH.

Xon padoTsr:
1. 3amano pacnpeneneHue 4acToT BEIOOPKHU:

xi |2 |6 |12 ]15
nn |3 107 |5

CocTaBuTh pacupeeNeHe OTHOCUTENbHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:

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

n.
Haiiziem OTHOCHTENBHBIE YaCTOTHI 110 hopMmyne W, = —:
n

W, :320112; W, :E:vo;W3 =l=0,28;w4 :£=0,20.
25 25 25 25
CrnemoBartennsHO,

xi | 2 | 6 |12 |15




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

2.. Ilo pe3ynpTatam npumepa 1 HOCTPOUTH NOJUTOHBI YACTOT U OTHOCUTEINIBHBIX YacTOT.
Pemenne. OToGpa3suB HA IIOCKOCTH TOUKH ¢ KoopauHatamu (X;,N;) M coeqMHMB MX OTpe3KamH,

IMOJIYYHM IIOJIUTOH YaCTOT:

n; |

2 6 12 15 Xi

AHaOrHYHO MOCTPOUM IIOJIUTOH 110 Toukam (X;,W;)

Wi}

0,40 7

0,28

0,20

0,12

2 6 12 15 Xi

3.HOCTpOfIT€ TUCTOTrpaMMy 110 CICAYIOHIEMY CTATUCTUYCCKOMY PACTIPECACIICHUIO:

HNurepsan Cymma  yacrot
Ne nntepBana ﬁigHOH ﬁ?pHaHT
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. [Ipexne Bcero, onpeaenum 00beM BEIOOPKH:

N=4+6+16+36+24+10+4=100.
ITo u3BeCTHBIM CyMMaM 4acTOT BAPUAHT PACCUUTAEM IUIOTHOCTH YaCTOTHI [10 MHTEPBAIAM:
Ne | II1OTHOCTH ~ 4aCTOTHI | Ne IInoTHOCTH 9aCTOTHI
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UHTEpBaja n; HHTEpBaja i

h h
1 0,2 o) 4,8
2 1,2 6 2,0
3 3,2 Il 0,8
4 7,2

N300pa3um moaydeHHbIN pe3yabTar:

EgE

B N W A~ o N

4. HaiimuTe CTaTHUCTUYECKUE OIIEHKHM TE€HEpallbHOM COBOKYIMHOCTH, 3aJaHHOM CIEAYIOUUM
BApUALIUOHHBIM PSIIOM:

BapmantaX; | 2 | 4 |5 | 6
gacrota N; 8 |9 [10 |3

Pemenue. OnpenenriMm 060beM COBOKYITHOCTH:
N, =8+9+10+3=30.
Haiinem renepanbHyt0 CpeIHIOO:
~8:2+9-4+10-5+3-6
30

= \2
v — 2 —_
JUIs BBIMUCIICHUST TCHEPANbHON AHMCIEpCHH HCHoib3yeM ¢opmyrny Dy =X~ (Xr) .

X 4,

OrmpenenuM CpeIHIO KBaIPaToB:

—  8.2249.4% 410.52 +3.67
Xr = 30

Takum o6pasom, D =17,8 - 4?2 =18,

[eHepanbHOE CTaHAAPTHOE OTKIOHeHHUe: O =+/Dp =4/18 =134,
OOGBIYHO TOJYYCHHBIX PE3yJIbTATOB JOCTATOYHO JUIS NPAKTHYECKHX 3agad. OJHAKO MOXKHO
MOJYYUTh JIOTIONIHUTENBEHBIE XapaKTEPUCTUKU il OoJiee TOHKOW OLEHKH TeHEepallbHOM
coBokynHocTH. [IpuBenem nx:

Mozga MO : mauOonplias yacTora

=178.

Mo =10.
Mennana Me: BAPUAIIMOHHBIN P ACTUTCS MOMOJIaM B TOUKE
Me =45.
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Pasmax Bapuaruu R: B ipumepe X, = 6;X,, =2, mosromy

R=6-2=4.
5. 13 reHepanbHOM COBOKYITHOCTH M3BII€U€HA BEIOOPKA

Haiinure craTucTHyeckne XapakTepHUCTHKH BEIOOPKH.
Pemenue. Onpenenum 00beM BBIOOPKU:

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

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

Xg =182.
500
Onpenenum CpeHIOI0 KBaIPaTOB:
- . 2 . 2 . 2 . 2 . 2
X2 - 92:1'+94.2° +103-3° +105-4° +106-5° _,, ,o

° 500
Bri6opounas nucnepcust:

D, = X2 —(X, ) =11,45-182% =814.

BLI60pO‘IHO€ CTaHAAPTHOC OTKJIOHCHUC!

oy =/814 =2,85.

6. . OmpenenuTe MOITHOCTH Kakoro u3 MHOkecTB A = {1, 3,5, 7,9} umu B = {2, 4, 6, 8} OomnbIe.
Pemienue. [ToHsITHE MOIIHOCTH KOHEUHBIX MHOXKECTB IO3BOJIICT CPAaBHHBATH UX IO KOJHYECTBY
anemenToB. Tak, ecmu A = {1,3,5,7,9},aB={2,4,6,8}, Tom (A) =5, am (B) =4 u noromy m
(A) >m (B).

7. Ilycte A ectb oTpe3ok [1, 3], B - orpe3ok [2, 4]; Torna o0be1MHEHHEM aLlz Oynet otpe3ok [1,
4

4], nepeceueHneM - otpe3ok [2, 3], pasHocthio A\B - momymnrtepman [1, 2), B\A -
nosyuHTepsai (3, 4].
8. Ilyctb A ecTb MHOXECTBO NPSIMOYTOJBLHUKOB, B - MHOXXeCTBO BCceX pOMOOB Ha IJIOCKOCTH.

Torpa €CTh MHOXKECTBO BCEX KBaJparoB, A\B - MHOXECTBO MPSMOYTOJIbHUKOB C HEPaBHBIMH
cropoHami, B\A - MHOKeCTBO BceX pOMOOB C HEPAaBHBIMHU YTIIAMH.

®opma npeacTaBaeHus pe3yJbTaTa: BbINOJIHEHHAs padoTa.
Kpurepuu onenkmn:

Ouenka '"oriau4HO" cTaBUTCS, eciu paboTa BBHINOJHEHa B TMOJMHOM O0OBEME C
cOOMIOICHEeM HEOOXOIUMON TOCTEI0BATENBHOCTH JIEHCTBHUI; B OTBETE MPABHIBHO U aKKypaTHO
BBITIOJIHEHBI BCC 3aIIMCU U BBIYUCIICHU .

Ouenka '"'xopomio' CTaBUTCS, €CIU BBIIOJHEHBI TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.

Ounenka '"'yI10BJIETBOPUTEIBHO' CTaBUTCA, €CIM paboOTa BHIMOJIHEHA HE IMOJHOCTBIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYNUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ IPOBEACHUS PabOThI OBLIH JTOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €Cii paboTa BBHIOTHEHA HE MOJTHOCTHIO UITH
00BEM BBITIOJIHEHHOM YacTH paObOThI HE TIO3BOJISET CIeTaTh MPABUIHHBIX BHIBOIOB.
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