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MeToauuecke peKOMEHJIaluu MpeAHAa3HAuYeHbl JUIsl OKa3aHWS MOMOUIM
CTyleHTaM, oOydaromumcs Ha crneruaibHoctd  38.02.01 DkoHOMHMKA U
Oyxrantepckuid ydet (1o oTpacisiM), HOCTYNUBIIMX Ha 0a3e OCHOBHOI'O OOIIEro
oOpa3oBaHusi. B HUX BKIIOUEHBI TEMaTHKa CaMOCTOSITENLHOW PaboTHI,
PEKOMEH/IAIMH TI0 UX BBITIOTHEHUIO, (POPMBI KOHTPOJISL.




MNOACHUTEJBHASA 3AIINCKA

Marematuka B coorBerctBUH ¢ PI'OC no cmenmanpHoct 38.02.01
DKOHOMHUKA W OyXTraiTepckuid yder (IO OTpacisiM) SIBISETCS €CTECTBEHHO-
HAYYHOM JUCUUTUIMHOW.

BraeayautopHas camocTosiTebHas paboTa SBISETCS OJHUM W3 BHUJIOB
y4eOHBIX 3aHATUN CTYIACHTOB.

OCHOBHBIE IIEJT CAMOCTOSITEIIBHON PaOOTHI:

- CHCTEMaTU3alusl W 3aKpEIUICHWE 3HAHUM W IPAKTUYECKUX YMEHHU
CTYJICHTOB,;

- yrayOJaeHue W pacliupeHHe TEOPETHYECKUX 3HaHWM, (OPMUPOBAHUE
YMEHHUM UCIONB30BaTh CIPABOYHYIO JIOKYMEHTAllMI0 U JIONOJTHUTEILHYIO

JUTEPATYPY;

- pa3BUTHE [O3HABATEIbHBIX CIHOCOOHOCTEM M AaKTHUBHOCTU CTYJEHTOB,
TBOPYECKOW  MHUIMATUBBI,  CAMOCTOSTEIBHOCTH,  OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- GOPMHUPOBAHUE CAMOCTOSITEIIBHOTO MBILUICHUS;

- Pa3BUTHE UCCIIEA0BATEIBCKUX YMEHUI.

B navasie yyeOGHOro roja (Ha MEpBOM 3aHSTHH) MpENoOjaBaTeib 3HAKOMUT
CTYAEHTOB CO CTPYKTYpOH MOCTPOEHHUS BCETO Kypca AUCLHUIUIMHBI «MarteMaTukay,
B KOTOPYIO JIOJDKHA OBITH OPTaHWYHO BIHCAHA caMOCTOsTeNbHas paboTa. Kaxmprii
CTYACHT TIOCJI€ TAKOTO 3aHATHS JOJDKEH MOHUMATh, CKOJIBKO CAMOCTOSITENBHBIX
paboT eMy MpEeACTOUT BBIMOJHUTH B TEPUOJ W3YUCHHUS AMCHUILIMHBI U KaKUM
oOpa3oM OH OyJIeT OTYMTHIBATHCA MEpeia TpernojaaBareieM. MOXHO COCTaBHUTH
TaOIHUITy, IO KOTOPOH CTYJEHTY JIETKO OyJIeT OPUEHTHPOBATHCS MO TEMaM Kypca,
BUJIaM CAMOCTOSATEIBHBIX pa0dOT, CPOKAM BBITIOTHEHHUS.

Pekomenayercss BeleHHE OTAENBHOM TeTpaaud JUis BBIIIOJHEHUS BCEX
MPEIYCMOTPEHHBIX paboue mporpaMMon caMOCTOSITEHHBIX paloT.

JIrobast camocTosATeNbHAsE paboTa JaeTcs Ha ONpPENENICHHBIM CpOK (I€Hb,
Hezens,...). Ecnu paboTa B CpoK HE BBINOJHEHA, TO OHA OLICHUBAETCS MEHbBIIUM
KOJIMYECTBOM OaJlIoB.

[Ipy  mombope  WHAMBUAYATbHBIX  3aJlaHU  BAXXHO  COOJIOJATh
nudGepeHInpoBaHHBIN MOIXO/T.

Kpurepusimu oieHKH pe3yabTaTOB CAMOCTOATEILHON Pad0ThI CTYICHTOB
SIBJISIFOTCSI:

- YpOBEHb YCBOGHUS CTYJEHTOM yu4eOHOTO MaTepuana;

- yMEHHE CTYyJIEHTa HMCIOIb30BaTh TEOPETUUECKHUE 3HAHUS NPU BBIMOJIHEHUN
MPAKTHYECKUX 3a7a4;

- chopMHPOBAHHOCTH KITFOYEBBIX YMEHUH;

- 000CHOBaHHOCTH M YE€TKOCTh U3JI0KEHUS MaTepHaa;

- ypoBeHb OpopMIICHUST PAOOTHI.

Ha camocTosTenbHyt0 paboTy B Kypce U3yueHUsl NUCHUIUIMHBI OTBOAUTCS 24
yaca. Mertoauueckue peKOMEHIAllMM TOMOTYT CTYyJEHTaM LieJeHanpaBIeHHO



M3y4yaTb MaTepuaj II0 TEME, ONPENENATh CBOM YPOBEHb 3HAHMU M YMEHHMU IIPU
BBINIOJIHEHUH CaMOCTOSITEIbHON paOOThI.



TEMATHYECKHWH ILVIAH

Tema Buo pabomut Memodu RO1-60
KOHMPOJ uacog
Huddepenuuansuoe | CoctaBieHue [IpoBepka
VCUYUCIICHUE Ta0IHILIBI paboTHI
MIPOU3BOJTHBIX 6
NunuBnnyanbHas
JIOMAITHSS
KOHTpPOJIbHas padboTa
HNHuTterpanbHoE CocraBnenue MpOBEpKa
UCYHCIICHHE TaOIUIIBI paboThI
WHTETPajoB 6
NunuBuayanbHas
JIOMAITHSS
KOHTpOJIbHAs paboTa
Marpuus! n NunuBuayansHas IIpoBepka
ONPEAECTUTENN JTOMAIITHSS paboThI 4
KOHTpPOJIbHAs padboTa
Pemenue cucrem Pabora ¢ ITpoBepka
JIMHENHBIX JUTEPATYPOH, paboThI 4
YpaBHEHUI pelIeHre UHIUBU.
CUCTEMBI
JIunennoe CocraBnenue IIpoBepka
MpOrpaMMHUPOBAHUE | TPE3CHTALUU paboTHI 4
HTOI'O 24




3AJIAHUSI K CAMOCTOSTEJBHOM PABOTE CTYJIEHTOB

Tema: InddepeHnaIbLH0E€ HCYUCTCHUE
Leab: 3aKpenuTh HaBBIKU MO BBIUMCICHHUIO MPOU3BOAHBIX (DYHKIIUN TIEPBOTO
¥ BTOPOTO MOPSJIKOB, IO UCCIICTOBAHUIO (PYHKITUH C TTIOMOIILIO MPONU3BOTHOM.

CamocrosiTeqibHasi padoTa: UHIMBUIyaIbHAS JOMAIIHAS padoTa
dopma KOHTPOJISI: IPOBEPKA KOHTPOJIHHOU PabOTHI
Buabl 3aganui:
1. Haiitu npousBoHbIe GyHKITUH
2. CocTaBUTh YpaBHEHHE KacaTelbHOU K rpaduKky GyHKIHUH B 3aJaHHON
TOYKE
3. Haiiti mpomMexxyTKu Bo3pacTaHus M YObIBaHUS (DYHKIIHH
4. Haiitu HanOomblee 1 HAUMEHbIIEe 3HaueHUEe (DYHKIIUU Ha OTPE3Ke

5. UccnenoBaTth GyHKUHIO U IOCTPOUTH TpapuK

IIpuMep BbINOJIHEHHS PA0OTHI:

Popmyasl fEGPepeENAPOBAHAS.

OyHKOHA [ (X) ITpousBogHan f ' (x).
1. C 0
2 X 1
3 X' n-x"?
4 Jx . l,.—
=W X
5. . -
X X
6. a a -ina
- e'{ e.\'
8. sin x cos X
9. cos X - sin x




1
10. fg x 3
cos X
1
11. ctg x -
s X
1
12. log,x _
xlna
1
13. In x —
X
. 1
14. arcsin x 7 =
Al—x"
1
15. arccos x - T =
Vvl—x~
1
16. arctg x 5
1+x”
- 1
17. arccrg x - >
1+ x”

[D603HageHHA:  — MOCTOAHHAA, ¥ — apPIYMEHT: #, V, W — (QY¥HKITHH OT X, HMelTTHe
IIPOH3BOIHEIE.
OcHOBHBIe ONpaBHIa JHApPepeEONEPOBAHHANT

1. e +v-w)' ' =u"+v-w'

2. fu-v)'=uv + v’
3. (C-v)'=C-v'
o, o2&V rev”
4. My = vt
v s
= 7] 1
5. (=) ==--u'
c



V= (30 )= (3 -2 (F0) + (€)'=3 I3 — 10"
0y =2

V=) =) A () =22 203 =2 X (v In2 + 3)

. Ax —2x° +2x° N 4x
(2—,1;3)2 (2—:(3)2

4. y=3x" +2x7-x7 + 4

1 1

1
V=32 A2x-xT F4)=3(3) +2x2) = (x7) + (4)'=

1 L 1 b 2
= 3= x7 + 2o xT o ()a= a0 T A
3 2

2.3 2 2.2 1 12 L
5. v = +J_-f:x +2x-1=x"+2x?%-1
X X
2 1 - 2 3
= E _E -"—:?-E 27
Vi=(x3 +2x -1) =¥ x



4. IIpor3BoaHAs CJI0KHOH QYHKIHH.
ITycTh maHa cooxHaAA QYHKIHA v = g(u), Tae u = fix).
Ecma ¢ymxuma v = fix) gaddepeHnnpyeMa B HEKOTOpOH ToUKe Y, a (QPYHKITHA
V= g(u) omipeJieIecHa Ha MHOKECTBE 3HaUcHHH QYHKUHH f{x) H THQdepeHIHpyeMa

B TOUKe # = f{x), To clokHad QYHKUHA V¥ = g(f(x)) B DAHHOH TOYKE ¥ HMEET

IPOH3BOAHYIO, KOTOpaA HaXOAHTCA [0 hopMyTe

v =g fix) ama v, = v, u's.

Hanpumep.
1. v=(l +x7)°
V=((1+x)) =51+ (1 +x)=10x(1 +x°)°
llr=5ﬁfx
y'= (sin’ x)'= 2 sinx-( sinx)' = 2 sinx - cosx = sin2x
3. v=(lnx)

vi=(inxP)=2Inx(Inx) = 2. nx
.

4. v=x¢€&"

v =(x e )= (x) e Fx(ef ) = e +xet(x) = e +x et x= & (1+ 2x)

x+2
5. v =arccos

fm—l\
V' = (arccosZ2=) = - — ) ==- 1 =— 1 — .
3 L (x+2Y %J9—11—4x—4 V5—dx—x2
-1 N

5. Bropasi npoH3Bo/HAS H IPOH3BOJIHbIE BHICHIAX NOPAIKOB.
IIpouzeoonas emopoco nopaoka (BTopad IPOH3BOIHAA) OT QYHKIIHH
Vv = ffx) ecTh IPOH3BOJHAA OT €€ MpoH3BOOHOH: v" = [f'1x)]".

9



IpouszeooHas mpemseco NopAoxkd (TPeThA MPOH3BOAHAA) OT PYHKIHH
Vv = f{x) ecTb IPOH3BO/JIHAA OT €€ BTOPOH MpoH3BogHOH: v = [f"(x)]"'u T.4.
IIpouzeoonasa n-20 nopaoxa (n - ad IPOH3BOIHAA) 0T (YHKITHH
¥ = f{x) ecTh IpoH3BOAHAA OT ee (17 — 1)- it mpomssognoii: 1™ = [f"Vix)]".
ITpamep. HafiTH TpeThi0 MPOH3BOAHYK OT (PYHKIIHH V = X - /11 2X B TOUKE
X =2

Peuernne. TndpdepeHnHpya TaHHYIO GYHKIIHIO, MOTYIHM:

;
yi=in2x+x-—=In2x+ 1.
X

HuddepeHupysa IpoH3BOIHYIO V', HaHIEM:

1
l_l.rr — r,f‘_l.rj: =_
X

Taxum o0pa3zoM. TpeThA IPOH3BOIHAA

1
L.I.H'F: ',:_‘.J'!‘Jf:- 5

X

1
ITpu x = 2 umeem v"(2)= - ==

Ilpunoscenue npou3zeo00HOI K UCC/I€008AHUIO PYHKUUIL.

KacareqbHasi 1 HOpMAJIb K IUIOCKO KPpUBOH. CKOPOCTH U YCKOpPEHHE.

KacaTtenbHas 1 HopMaJb K IJIOCKO KPUBOIA.

['eomMeTpHUUECKH1 CMBICIT IIPOU3BOJHON COCTOUT B TOM, YTO 3HAUEHUE
MPOU3BOHON (DYHKIIMH B TOYKE PABHO YIIIOBOMY KOA((UIIMEHTY KacaTeIbHOM K
rpaduky QyHKIMH B 3TOM Touke. K = ' (x0) = tgo. YpaBHEHHE KacaTeIbHON K
rpaduky QyHKIIUHA

v = f(x)B Touke M(x0; f(x0)) umeeT BH

y =f(x0)+ f'(x0)(x — x0).

[psimMast, mepreHIUKYIsIpHAs KacaTeabHOU B Touke kacanus M(x0; f(x0)),
HA3BIBACTCSI HOPMAIbIO K KPHUBOM.
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3) Hafimem 3HaueHHE MPOH3BOAHOH (DYHKITHH B 3aJaHHOH TOUKE

F'(x)=f'(2)=22-2=

by

4) IoacTaBHB HalaeHHEBIE 3HaUCHHAA f(xg) H [ '(xp) B popMyTy
v =flxg)+ [ '(xp) (X — Xp), MOIYIHM HCKOMOE YPABHEHHE KacaTelbHOH
v=3+2(x-2)=3+2x—-4=2x-1
v=2x—/um2x—v—-1=0.
2. HanacaTs ypaBHEHHE HOPMAIH K KPHBOH f(x)= x° B Touke M(2,8).
Pewenne:

1) IMeem abcrmcey xp = 2, a fixg) = &.
2) HafizeMm mpoH3BOOHYI0 QYVHKITHH [ '(X)= )= 3",
3) HafineM 3HaueHHE IIPOH3BOIHOH (PYHKIIHH B 3aJaHHOH TOUKe

fixg=f(2)=32"=12.

4) IoacTaBHB 3HAUCHHA f(xg) H [ '(xp) B hopmymy v = fixg) - (x —xpl,

1
f'(-"o]
NOJIYYHM HCKOMOE YpaBHCHHE HOPMaJIH

y=8- %r"ﬁ‘—.’,‘HHH X+ 12y =98 =0.

- . . . . 3
3. Hafitu yrmoBoit ko3¢ duueRT KacaTenbHOH, MPoBeIeHHOH K KPHBOH ¥ = X B

Bo3pacranue u yobiBanue pyHkuuu. Jxkcrpemym ¢pynkuuu. Hanboabmee u
HAMMeEHbIIIee 3HAYeHUs PyHKUMH.

Bo3pacranue u yoObiBanue pyHKUIMH.

NHuTtepBabl, Ha KOTOPBIX (DYHKIMS TOJIBKO BO3PACTAET WJIU KE TOJBKO
yOBIBAET, HA3BIBAOTCS UHIMEPBALIAMU MOHOMOHHOCMYU PYHKIUH, a cama (PyHKIUS
Ha3bIBAECTCSI MOHOMOHHOU HAa 3TUX UHTEPBAJIAX.

KacatenpHble K rpadHKy Bo3pacTaromed QyHKHH
o0pa3yrOT OCTpbleé VIOl ¢ C  TOJIOKHTETBHBEIM

HanpaeieHHeM ocH OX. KacarenpHas MoxkeT OBITH

. - ye '
napa/uienbHo# ocH OX, 3HauuT f ' (x) = fga =0 . | 7 g
KacarempHble K rpaQuky yOsBaromed O¢yHKmHH
o0pa3yloT Tymele YIIBI @ €  [OJOKHTEIBHBIM
N

HamnpaBlleHHeM ocH (OX. KacarenmpHai MoxkeT OBITB
napasuiellbHOH ocH OX, 3HAYHT 71 \ =

. X

f'ix)=tga <0.
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Ecan npom3BogHas GyHKIHH Vv = f(x) moloKHTenbHA (OTPHIIATENTbHA) B
HEeKOTOpOM HHTepBale, TO (YHKIHA B 3TOM HHTepBale MOHOTOHHO BO3pacTaeT

(MOHOTOHHO YOBIBAET).

Ecmu f'(x)>0, To fga >0, T.e. yron a —

OCTpE[ﬁ.. d 3TO BO3MOXKHO, THIIb IIPH BO3PaCTaHHH

(O VHKITHH.
X
Yy
Ecmu f '(x)<0, To tga <0, T.e. yro1 a —
TYIIOH, a 3TO BO3MOKHO, JTHINb NPH YOBBAHHH
yHKIHA. B

Bospactanne wiH yObIBaHHE (JYHKIIHH Ha HHTEpBale ONpelelaeTcA 3HAKOM
IPOH3BOIHOH TOH ()VHKITHH.

ToukH, B KOTOPEIX MPOH3BOAHaA o0pamiaercd B HYTh. Ha3BIBAKOTCA
Kpumuueckumu mouxkamu QyHKITHH.

8.2. JkcTrpemyM pyHKIMH.
1. Makcumym.

8.3. Haubosbiiee 1 HAaUMeHbIIIee 3HAYeHUSA PYHKIIUH.
[Tycts pyHkuus y = f{x) HenpepblBHA Ha 0Tpe3ke [a,6]. Toraa ona
MPUHUMAET KaK HauOoJblliee, TAK U HAaMMEHbIIIEe 3HAUE€HUS Ha 3TOM OTpE3Ke.

@yHKIHA v = f{x) HMeeT MaKCHMyM IpH X = ¢, €ClIH TOpH BCEX X.
TOCTATOYHO OMH3KHX K ¢/, BRIMOTHACTCA HepaBeHCTBO ffa)> fix).
IIpH3HAKH MaKCHMYyMa:
1. f'fa)=0;
2. f'(x) mpH nmepexole apryMeHTa 4epe3 X = ¢ MeHAeT 3HaK ¢ "+ " Ha " —" (¢
BO3pacTaHHA Ha yOBIBaHHE).
2. Munumym.
OYHKIHA v = f{x) HMeeT MHHHMYM TIPH ¥ = ¢. €CIIH HOPH BCeX X, JOCTATOYHO
OMH3KHX K ¢, BEIIIOIHACTCA HEPABEHCTBO fla)< fix).
IIpr3HaKH MHHHMYMa:
1. f'fa)=0;
2. f'(x) OpH mepexoje apryMeHTa 4epe3 ¥ = ¢ MeHAeT 3HaK ¢ "—"Ha "+ " (c

yObIBaHHA Ha BO3pacTaHHE).

12



[Ipu pemieHuy 3TOM 3a/1a4n BO3MOXKHBI J1Ba CIIyYas:

1) nu6o HambobIIee (HauMeHbIIee) 3HaUeHUEe (PYHKIIUU JJOCTUTACTCS BHYTPHU
OTpe3Ka U TOT/ia 3TU 3HAUYCHUS OKAKYTCS B YUCJIE SKCTPEMYMOB (DYHKIINH;

2) mu6o HamOoJIbIlIee (HauMeHbIIee) 3HaUeHHuEe (QYHKITUN JTOCTUTACTCS Ha
KOHIIaX OTpe3ka [a,8].

Ilpasuno naxoxcoenus HaubdOILULE20 U HAUMEHDbULE20 3HAYECHUA
HenpepuvleHOoll Ha ompesKe [a;e] hynKkyuu:

1. HaiiTu Bce KpUTHYECKHE TOYKH, TPUHAIIEKAIINE IPOMEXKYTKY [a, 8], U
BBIYHCIIUTH 3HAYCHUSI (PYHKITUU B ITUX TOUKAX.

2. BerancnauTh 3HaueHus GYHKIMHM Ha KOHIIAX OTpe3Ka [a, 6], T.e. HalTH f(a) n
1s).

3. CpaBHUTH MOJYYECHHBIE PE3YJIbTAThI, HAUOOJIBIIIEE U3 HANMICHHBIX
3HAYCHUH SIBJISICTCS HANOOJIBIINM 3HaUCHHEM (DYHKITMH Ha OTpe3ke [a,6];
aHAJIOTUYHO, HAUMEHBIIIEE U3 HAalJICHHBIX 3HAYCHUN €CTh HAaMMEHbIIIee 3HAUCHUE
(GyHKIIUUA Ha 3TOM OTpPE3KeE.

Hamnpumep. Haiitu HauGosbliiee 1 HauMeHblIee 3HauYeHusT QyHKINH

y =x°— 5x* +5x*+ 3 na orpeske [- 1;2].

Pewenue:

1. Haxonum kputHueckue TOYKU, IpUHaAexKalume nuareppaiy (- 1; 2) u
3HaYCHUS (PYHKITMH B OTHX TOYKaX:

' =5x% 20x3 + 15x%; 5 x* 20x® + 15x% = 0; 5x*(x>—4x + 3) = 0;

xt=0x*=1x*=3.

Kpurnueckas Touka x° = 3 He IPUHAIJIEKHUT 3aJAHHOMY OTPE3KY.

2. Beraucnsiem 3HaueHns QYHKINY B IBYX APYTHX KPUTHICCKUX TOUKAX:

y(0) =3, y(1) = 4.

3. Boruucnum 3nadeHust GyHKIUKA HAa KOHIIAX 33JJaHHOTO OTpe3Ka:

y-1)=-8y(2) =-5.
4. CpaBHUMBas MOJYYEHHBIE PE3YJIbTATHI, JETAEM BBIBO/I, YTO

ax ¢+= 1 = I 4 = 4= = -
l[l_lll‘Tx v(l) =4, EBL v(-1) 8.

10. UccaenoBanue GpyHKUMH U MOCTPOeHUE UX rpaduKoB.

Cxema uccneoosanusn ynkyuu u nocmpoenus ee zpaguxa:

1) HaitTu oGnacTh onpeaeneHus: PyHKIUU U ONIPEACIUTh TOUKU pa3phiBa,
€CJIM OHU UMEIOTCH;

2) uccneaoBaTh PYHKIMIO HA YETHOCTh U HEYETHOCTb;

3) uccrenoBarh GyHKIHMIO HA IEPUOIUIHOCTD;

4) onpeeuTh TOUYKHU MIEPECEUEHHUS C OCSIMU KOOPJIMHAT, €CJIH 3TO BO3MOYKHO;

5) HalTH KPUTHUYIECKUE TOUKHU QYHKITUU;

6) onpeAenuTh NPOMEKYTKH MOHOTOHHOCTH U IKCTPEMYMbI (DYHKLIUU;

7) onpeneauTh NPOMEXKYTKH BOTHYTOCTH M BBIITYKJIOCTH KPUBOM U HAUTH
TOYKH TIepernoa;
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8) HallTH acCUMIOTOTHI rpaduka PyHKIIIH;

9) ucnonb3yst pe3ynbTaThl UCCIAEAOBAHUS, COEUHUTD [TOJIyYEHHbIE TOUKH
IUTABHOM KPUBOM; MHOTAA /17151 O0JIbIIEH TOYHOCTH TpaduKa HaXOASAT HECKOJIBKO
JIOTIOJIHUTENBHBIX TOUEK; UX KOOPAMHATHI BBIYUCIISAIOT, IOJIb3YSCh YPABHEHUEM
KPHUBOM.

Hamrpumep. Uccnenoats GpyHKIU0 y = x°— 6x° + 9x - 3 ¥ IOCTPOUTH €&
rpaduk.

Pewenue:

1) pyHKIUMS oTIpeieieHa Ha BCel YuciioBor npsiMoid, T.e. D(y) = R;

2) y(-x) = (-x)3- 6(-x)? + 9(-x) — 3= - x3- 6x?- 9x — 3, QyHKLUA HE ABIACTC HU
YEeTHOM, HM HEYETHOM;

3) byHKIMS HE SIBIAETCS NEPUOANUECKOM;

4) Haiizem Touky nepeceueHus rpaguka c ocbto OV: nonaras x = 0, noayyum

y = - 3; TouKH nepeceueHus rpadpuka ¢ ocbto OX B JTaHHOM Cilydae HAUTH
3aTPyAHUTENBHO.

5) Haiinem npousBoaHYIO f (x)= 3x2- 12x + 9; HalieM KpUTHUECKUE TOYKU

f'(x)=0, 3x*>- 12x + 9= 0, nonyanm x = ] U x = 3 — KPUTUYECKHE TOUKH.

6) B npoMexkyTKax (-00; 1) u (3; +o0) y’' >0, pyHKUMS BO3pACTAECT; B

8] [
,-'"/' 1 \t 3 ,-'"/'
npomexyTtke (1; 3) y' <0, byukus yosiBaet. [Ipu nepexoje uepes

TOYKY X = [ IPOU3BO/IHAS MEHSET 3HaK C TUTF0Ca HA MUHYC,
a TP MEePEX0/Ie Yepe3 TOUKY X = 3 — C MUHYCA Ha IUTI0C. 3HAYUT

ymax = y(1)= 1, ymin = y(3) = - 3.

e
-
X

7) HalieM BTOPYIO NMPOU3BOJHYIO y''= 6x — 12, y"'=0, 6x — 12= 0, x = 2;
B MIPOMEXYTKE (-00; 2) ¥ <(), KpuBas BBITyKJia BBEPX,
B IIPOMEXYTKE (2; +00) "' >(), KprBas BBITYKJIa BHU3.

@ >

N 2 X
[Tomywgaem Touky neperuba (2;-1). 8) rpaduk QpyHKITMU aCUMIITOT HE UMEET;
9) ucnosb3ysl MOJyYEHHBIE JAHHBIE, CTPOUM UCKOMBII w o0

rpaduk. ':
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NuauBuayajbHasi KOHTPOJbHas padora

1. HaiiTy npou3BoaHYI0 QyHKIIUK:

1 2 ix , e
1. fx)= 3xVx+—+ = — :IIT 10. |fix)= € coex
X .T'\ff; A x l+lnx
2 n 5
2. f(x) = Sarcsinx + ?%xﬁ 11. | f(x) = (%f;ﬂoglxle" —2«5)
. 7"-3
3. fx)= 8x*-Inx 12, | fix) = — al
S X
. — 1
4. fix)= 37+ D2x =3~ ) 13. | f(x) =+xcosx- —1gx
.
5. fx)=x"Ix-Ux 14. | f(x) =4-3-6-x- logax
Y —lnx+x . 57 -1
6. (x) = ———— 15. (x) = —
s X +8x J 5742
I'_sl ] ) i =
7 f)y=2Y 'L 16. | fix)= ﬁif;—sfogg X
L tt
g . 1 3 17 j‘ ﬁ) _ X J. 3x 4
- f(x) =(sinx + ‘—(’O.Sl)'\!x J— Jx 3\,'* ix
s [T - Inx+4
9. f(x) =5x"\/x +8sinx 18 1 f(x) —u
2. HaiiTy npon3BOJHYIO CJI0KHOI PyHKUIMHU:
|
1. f(x)=¢e"Inrgx 10. fix)=1g3g ﬁJ
Sx-3 T
2. J(x)=In 11. fx) = .-in{lx——]
! 2x+7 Y V 6
2
3. fix)= %.su"n arcctgbx 12. f(x) =cos Inf2x —x°)
4. fix)= 2= _ —log, € 13, | S @) =In"Inx
3—x
5 fix) = In cos x | fe) =3 crg inx
Insinx

15




.
tex”

6. fix)=2

7
+ 7t
5

15. f(x) = 2Varesin’ x°

1 3
7. fix)=1In (71'4 4 +227

16. | f(x) = 10" +g(ln2x)

— 1, 1+x 1
8. fix)= .‘r'}-r'.'}‘f.fg_"x + nlx 17. fx)= 5]111 - —arctgx
—x
_ ]11(23\'1 —1) O
9- .fl"f’} - ﬁ ].S ‘ff\) — ,_1 = +:,Tl-\u"|x
w{-- X, 3

3. HaiiTy npou3BOIHYI0 (DYHKIIUM B 3aJaHHOH TOYKe:

L f(t)=2=2, naimu f'(4)

2. f(x) = Nx+2x, mHatmu f'(1)

g

- l_r [ "
f(t)= ——, Haiimu f"e05)
I

4. f(x)=1In I_4 , Hatimu f'(2)

1—x

5. f(x) = 3ctg x+ctg’x, Haiimu (2 )

-

22
6. f(x)=x € , naimu f'(0)

- : . " 51 :2' N ' 7
7. f(x)= ! +11. Hatimu [ (2 ) 8 f(x)= e 7 uaimu 1o é )
X —
LS r 3
. r o o | n .‘ = " |-_|-~ -
9. f(1)=In _ watimu f'(2) 10f(x)= xInx—x, naiimu f'(e )
V14¢°
e’ 12f(x)=1te ’x — cte ’x, Hatimu i Ly
11.f(x)= - — waitmu f'(0) ‘ < e Yy
e

X
13f(x)=cos” g, Haitimu f'(1)

2

-4 g
14f(x)= 1— Hatimu [ (- 1)
x'+4

r
X

15.f(x) 2971_. Hatimu f'(0)
X LT X

€ + 4

- 1 3 . i
16.f x )= —cos” x—Incosx, Hatln f’(zj

- cos® x — 4x N T
17.f(x) = ——— wHatimu f'( =)
2smx

18.1(1)= L,

€

Haiimu f'(0)

4. IlpsimosiuHeliHOe IBUKEHHUE TOYKH OMUCHIBAETCS 3aKOHOM S(t).

Hajiaure CKOPOCTH M YCKOPEHHE B MOMEHT BpeMeHHU t.

< 1 s 3
L | S@®=0.68+ £ +t-10 t=2 | 6. |S(M)=-3t-09+52+11 t=2
; 3
Lol e - ), F . : 25,52
2| S()=54T+3t+ 5t + — t=5 7. | S()= Et+2t+5t t=4
3
1 3
3. |sm=20+6t+ =t +08 t=3 S(r)=it4+i L L t=1
2 4 4 3

16




S()=02t +3¢£ —51-t

1

I~ 3 r
S(t)=3— + 04t -2t +4—
2 3

—
I
| S

- t Iy 1 .
5.1 S(f)=12— -8+/3 +3=+¢'
5 2

3

10.

S(

\ 1 3 2, <
t)=-=—t"+2t+5t+

| =

—
Il
LN

5. Hanucath ypaBHeHHe KacaTebHOM Kk rpaduky ¢pynknuu f (X) B Touke
¢ abcuuccoii x0.

Ne f(x) X Ne f(x) X
T
1. |f(x)=4x"—6x+1 x=-1 | 6. f(x)=-§x"+3x2-l Xg= -3
2 5 2
2. [f(x)=-3x"-6x-1 Xo=3 7. [ f(®)=—-6x+ 75T Xp=-2
3| f(x)=2x*+x —4x Xo=2 8. | f(x)=2+ COSX - sinx Xo—g
3 » 13
4. |f(x)=3x"+12x+7 Xp= 9. [f(x)=9+8x - 3% Xp= 1
5. [f(x)=4x’—2x —2x Xo=2 10. | f(x)=5x —4x -1 Xo=- 1
6. HaiinnTe NpoMe;KyTKH MOHOTOHHOCTH M TOYKH IKCTPeMyMa (PYHKIIUN:
1. f(x)=3}c4- 4%’ — 12x* + 843 6. f(x)=2x"—3x"-12x +1
1 -‘\'4 9 3
2 | fx®)=-2x"+— - = 7. fx)=x-17-3(x-1)
4 4
3_ 4 ;
3. | f(x)= haNt 8. f(x) =3x’ — 5%’ -30x
. 1
4. | fE) =x+1)1-27(x+1) 9. |f)==x"-8x-6
1 - — - -
5. | f(x)=2x- ng—zx.-- 10. | f(x)=0.8x —x*+4x°
7. HaiiauTe HauOoJIb1ICe M HAUMEHbIIee 3HAYeHHEe (PYHKIMHU HA
3aJlaHHOM OTpe3Ke:
Ne f(x) [asb] | Ne f (x) [asb]
1. |[f(x)=-3x +6x -1 [-2:2]] 6. [f(®=x-5x +5x +1 [-1:2]

17




2. [fx)=x"—4x" -3 [-1:5] ] 7. [f(x)=x"-3x" +6x-2 [-1:1]
1 3

3. f(x)ZExs-Ef"—-‘l [-1:4] | 8. f(x}=x4—sz+S [-1:1]

4. | fx)=x'—2x"+2 [-1:3] | ©. f(x)=2x4—8x+% [-2:1]
1 .

5. f(x)=;x4+x3—x2+2 [-3:1] [ 10 | f(x)=5+12x—x [-3:0]

8. HUccienoBaTh Ha BBINYKJIOCTb, BOTHYTOCTh H TOYKH Nepernda (pyHKIuu:

16

1. f(x)=4x4-7x3 6. f(x}=x3—3x-5
2. [fx)=3x"-x 7. [ fx) =x"-4x
3. f®)=x -9 8. |f(x)=6x-2x
4 | f)=- 2 x- 11 o |fm)y=1 +2¢
3 3 3
3 > - 1,1 4
5. |f(x)=x+3x +4 10. |f(x)=-x +;:{

-

9. Uccaenyiite pyHKIMHU U IOCTPOMTE UX IPaPUKu:

1. [fx)=2x*-x+1 6. | f(x)=4x*-2x*
1. ) ] ]

2. | f(x)= 3 x - 2% 7. [ f®)=-x"x"-9)

t* 2 - 3 2

3. f(x)=-:+x 8 |f(x)=2x"-6x
K

4. | f(x)= 5 +3x° 9. |f(x)=-4x"+12x

5. [ f(x)=x" —6x 10. |[f(x)=x -8x +8

HUcnoab3yemas jureparypa:

1. bapun, M. M. Maremaruka: y4eOHUK UM TPAKTUKYyM JUIsI CPEAHETO
npodeccuonansHoro obpazosanus / . U. baBpun. — 2-e uszna., nepepad. u
non. — MockBa : HWzpmarensctBo [FOpant, 2019. — 616 c¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-04101-9. — Tekcr :
anektpounbit  //  OBC  KOpait  [caiit]. —  URL:

2. HNanasH, A. A. Maremartuka : yueOHuk / A.A. Jlanasia. — 3-e u3., ucnp. u
nmon. — MockBa : HWH®PA-M, 2020. — 544 c¢. — (Cpennee
npodeccronansHoe obOpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcr :

anekTponHHbIi. - URL: https://znanium.com/catalog/product/1097484
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Tema: UaTEerpajinHoe HCYUCTICHUE

Ileab: 3aKpenUTh HABBIKH 110 BEIYMCIICHUIO HHTETPAJIOB Pa3IMUHbIMH
cnocodamu.

CamocrosiTesibHas padoTa: UHANBUyaIbHAs TOMalIHAS padoTa
dopMa KOHTPOJISI: poBepKa pabOTHI
Buabl 3aganui:

1. Boruncinuth HeornpeaeieHHbIN HHTETpal

2. Boruucinuth onpeneneHHblil HHTerpal

3. Boruncnuthb miomaas GUrypbl, OrpaHUueHHON JIMHUSIMU

4, Boruncinuts 00beM Tena, 00pa30BaHHOTO BPAIIEHUEM BOKPYT OCH.

IIpumep BbINOJIHEHUS PA0OTHI:

1. IlepBooOpa3Has pyHKIHMSA U HeONPeaeTeHHbII HHTErpaJl

[Tycts y = F(x) umeet npousBoanyto y' = f (x), Toraa ee nuddepeHiuman

dy =1 (x) dx

®ynkius F(x) mo otHomenuio k ee quddepennmany f(x) dx HassiBaercs
NepBo0OpPa3HOIL.

Onpeodenenue: ®ynkuus F(x) Ha3pIBaeTCs mepBoodpa3Hoii 1 pyskiuy f
(X) Ha 3a1aHHOM MPOMEKYTKE, €CJIU JIJIA BCeX X U3 3Toro nmpomexxytka F'(x) = f (X).
Juddepenunany QyHKIUN COOTBETCTBYET HE €JUHCTBEHHAs IepBOOOpa3Hasi, a
MHO>KECTBO X, PUYEM OHHU OTIMYAIOTCS APYT OT JPyTa MOCTOSHHBIM CIIaraeMbIM.

[Tycts F(x) - mepBooOpaznas mwist muddepennmana f (X) dx.

Torna:

Fx)+C)=F(x)+C'=f(x) +0="f(x), rae C - nocrosiHHas.

19



Onpedenenue: COBOKYITHOCTE BceX MepBoodpasHeX (yakmmil F(x) + C
1A auddepeHnnana f (x) dx. Ha3pIBaeTCs HeoNpedeleHHbBIM HHTerpajaoM I

0003HAYAeTCA j f(x)dx.

TaxuMm oGpasom,

[fenax =F(x) +C,

I'1e f{x) dx. Ha3pIBaeTcA NOABIHTEI PATTEHEIM BEIpakeHHeM, a C — IPOH3BOIBHON

MTOCTOSHHOI HHTETPHPOBAHHA.
a ] 2
Hanpmumep: |2xdx=X"+ C, Tak Kak (X™ + C)' = 2x.

ITpouecc HAXOKIeHH epBOOGpPa3HOLH (pyHKIIH Ha3BIBAeTCs
HHTerPHPOBAHHEM.

HHTerpupoBanue — 310 AeiicTBHe, o0paTHOoe JH((epeHIIHPOBAHULD.
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1.1 CpoiicTBa HeonpeaeIeHHOI0 HHTEIPAJIA
1) d [ f(x)dx =1 (x) dx,

T.e. Ju(depeHIHANT HeollpeJeleHHOIO HHTerpala paBeH IOIBIHTeIPAIBHOMY

BBIPAKCHHID.
2) [aF(x) =F(x) +C,
T.e. HeOlpedeleHHBI HHTerpal oT AudQepeHNIHATa (YHKIHH pPaBeH 3TOMH

(pyHKIHH, CII0/KeHHOH ¢ IPOH3BOILHOH ITOCTOSHHOM.

3) ja- f(x)dx =a - j' f(x)dx. TAE a = const, T.e. IOCTOAHHYIO BETHUHHY MOXKHO
BBEIHECTH 3a 3HAK HHTETpana.

4 [+ A= Ak = [ Adc+ [ f(ody— [ f(0)dx,

T.e. HHTerpal CyMMBI HIH Pa3HOCTH (DYHKIHI paBeH CyMMe HIH Pa3HOCTH

HHTETPAIOB.

1.2 ®opmyJibl HHTETPUPOBAHUS

CropaBe/THBOCTE KaK10i (OPMVIIEI IpoBepseTca TH((epeHIIHPOBaHHEM.,

l.

2.

(8]

'Ji

10.

jd.r:x-F c 11. [ngdr=—fn|cos:a"+c
n+l
jx"dx= ; +1+c.: n#-1 12. [crgxfif = €J:‘5i111‘|+€
n+ -
dx
I [ By P 13. = arcsin x + ¢
j\fq jv]—x
jﬁ=5n|x1+c 14. [ dT,_ = arclex +¢
X “1+x
jalda{:_x_w 15. [L—'m.sml+c
fna VJa —x a
: je”d‘s‘=€x+c 16. [ i . _L ﬂf(‘fﬂ£+f
a+x° a
ax
. | sinxdy = —cosx +¢ 17. | ——={njx+x" +a‘+r
J vl
: [cos.x‘::ix‘=si11.x‘+c 18. [ ,J(h- : Sy L] S
- X —a  2a X+da
j n’x =fex +C 19. [dx =.fm‘g£ +c
COs™ X Y SmMX 2
[ {h =—clgx +¢ 20. [ ax =f'nrg{£+i +c
Csmt X * COSX 4 2
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1.4 HenocpeacTBeHHOE HHTETPHPOBaHHUeE.

[Ipyn HENmoCpeJACTBEHHOM WHTETPUPOBAHUU CIIEAYET IMOJIb30BAThCS TaOJIMIICH
uHTerpaioB. MHTErpupys (yHKIMH, cojepiKallde MEepeMEHHYI0 B 3HaMeHarese
JpoOU WK T10]T 3HAKOM pajiiKaia, Hy’KHO BBOJMTH CTEIIEHb C OTPUIIATEIIBHBIM HIIH
JTpOOHBIM TMOKa3aTesieM, MPUBECTH MOABIHTETPAIbHOE BhIpaXKEHUE K BUAY KaKOIo-
100 TabJIMYHOTO UHTETpaJIa.

[Ipu UHTETpUPOBAHUHU MPOU3BEIACHHUS B PsI/IC CIIyYaeB MOJIE3HO
MIPEABAPUTEITLHO PACKPHITH CKOOKH.

[Ipumepsr:

2. j(.\' +3)(x—=2)dy = j(n.': +X—06)dx = j.\'zdx' + 53‘0’1‘ — 6.[ dx = L: + %l —6x+cC

1.5 UnTerpupoBanue MeTOI0M MOACTAHOBKH.

Ecnn wuHTErpan 3aTpyIHUTENbHO MPUBECTH K TAOJUYHOMY C ITOMOIIBIO
AJIEMEHTApHBIX TPeoOpa3oBaHUi, TO B 3TOM Clydyae TMOJB3YIOTCS METOI0M
MOJICTAHOBKH (METO/IOM 3aMEHBI IEPEMEHHON HHTETPUPOBAHMS).

CyIIHOCTB 3TOTO METO/Ia 3aKJII0YAETCsl B TOM, UTO IyTEM BBEJCHUS HOBOM
IIEPEMEHHON YJAeTCsl CBECTU JAHHBIM MHTETPA] K HOBOMY MHTErpaly, KOTOPBIN
CPaBHUTEJIHHO JIETKO OEpeTCsl HETOCPECTBEHHO.

JlJ1s MHTErpUpOBaHUS METOIOM MOACTAHOBKYA MOKHO HCIIOIH30BATh
CJIEIYIOLIYIO CXEMY:

1) yacTh NOJABIHTETPATHHOM (DYHKIIUU HAI0 3aMEHUTH HOBOW MTEPEMEHHOM;

2) Haiitu qud depeniman ot 06eux 4acTei 3aMeHbl;

3) Bce NOJBIHTErpaIbHOE BIPAXKEHHUE BHIPA3UTH UE€PE3 HOBYIO IEPEMEHHYIO
(mocme 4ero OJKEH MOYYUThCS TaOJIWYHBIN UHTETpa);

4) HaTH MOTYYEHHBIN TaOJIUYHBIA UHTETPa;

5) caenatb 0OpaTHYIO 3aMEHY.

[Ipumepsr:

dx

Pemenne. ITpon3BeneM MOACTAHOBKY J — 3x = £, Toraa -3xdx = df, OTKyaa

1. Haiitn naTeTrpaT |

dy = - én’e‘. Jlanee momydyaeM
1 1
. ——dt 2 3
| dx =| 31 =—1|r3dr=—1f—+c=—3%f;+c?=—35—3.x‘+r:
Tis_sxp ¥R 3 31
3
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2. Hafita HHTErpan [(2 +COS x} sin xdv .
Pemmenne. CHauama MoIokHM 2 + cosx = f, TOT1a — sinxdx = dt, OTKyaa

sinxdx = - dt. Jlanee moaydaeM

) . r 1
r (2 + cosx) sinxdx = Irl(—dr) = —j rdr = -3 +c= —5(2 +cosx) +c.

1.6 HaTerpHpoBaHHE IO YaCTAM
ITycte 1 M v - TH(pPepeHIHpYeMble (PYHKIHH OT x. Toraa

d(u~v)= udv + vdu ,
OTKYIa clleayeT

udv = dfu-~v) —vdu..
[IpoHHTErpHPYEM 00€e YaCcTH TOr0 PABEHCTBA

jmh' = j(.’(m'} - J.'.‘n'sr.
Tak Kak jd(m-) = v, TO TIOTyUaeM J-:m"-‘ = m‘—‘[wﬁr.

J1a (popMyIIa 4acTo IIpHMeHseTcs, KOra IOIBIHTeI PAIbHOH (PYHKIHEIT SBIAeTCA:
e JlorapugMHYecKad HIH 00paTHasd TPHrOHOMeTpHYecKas (pyHKITHA:
e TIpoH3BeIeHHE KaXI0i H3 3THX (PYHKIIHI Ha alreSpandecKyro;
® JIPOH3BeIcHHE. COIepHalee &UTEGPBH‘LIECEHE. TPHTOHOMETPHYIECKHE.
TOKa3aTeTbHbIe (DYHKITHH H Jp.
J11 uHTerpaloB  BHIA [fm‘dr. I arergady. jarcsin xdx 332 H#  TPHHHEMACTCA

MOJIBIHTerpanbHad (PYHKIHA, a dv = dx.

1. Haifrn uHTerpan | (mdx .

d.
[TycTe & = {nx , TOTHA dv =dx, du = 2 yv=x. [TosTOMY
.
ax
[fm‘dx = xfpx — j:\'— = xfnx — 50’.\' =xfpx—x+c.
J +

2. Haiftnem jarcsin .

} dx
I[TomaraeM u = arcsinx. adv =dx, TOT1Aa di=—m—+ H V=X

y.)

1—x~
. ) Xy
HOHTOM}T j:«u‘csm xdv = xarcsin x — j— .
N
K BHOBE SAIIHCAHHOMY HHTETPAITY IIPHMEHACTCA IIOACTAHOBKA I-x = z,

xdx 7
KDTDpELH TaeT '.. =—1—x". HO'HTDNT}’ MOXEHO 3aIIHCATE

w.;'l—:-.'2 -

. . 2
[EI.‘I’CS]II v =xarcsinx ++4/1—x" +c.
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2. OnpeaeleHHLIH HATEIPAI
[Tpupamenue F(b) — F(a) moGoii u3 neproodpazHbeX GyHKIHI F(x) + C mpH
H3MeHeHHH apTyMeHTa OT X = @ do x = b Ha3bIBaeTCA OIpe/e/IeHHBIM HHTeTPaIoM,

b
1 0003HAUAeTCS: jf (x)dx .

a

b
Taxum oGpazom jf (x)dx = F(b) — F(a). 31a hopmyna HeroToHa-JIeliGHNIIA

a — HIKHHI MMpEeaeI HHTETPalla.

b — BepXHHII ITpe/Ie]1 HHTerpaa.
b
J17151 BEITHCIIeHHS OIIpeIelIeHHOT 0 HHTeTpala jf (x)dx HyxHO HAHTH

a

CDOTBETCTB}’TOHJHﬁ HED]’[[JE,E[E.—IEHHLEFI HHTETPAIL, B IMIOTTYYCHHOC €T'0 BRIPAAKCHHE
IIOACTABHTE BMECTO X CHaualla BEpXHHﬁ. a 3aTeM HIDKHHIT [Ipeaeilkl

OIPEOcIICHHOTO HHTETPalla H H3 IIEPBOTO PE3VIIBTATA IMMOJICTAHOBKH BEUYCCTE

BTOPOI.

: b

[ f(x)dx=F(x) = F(b)-F(a) .
Hampmumep j'l(xl + 1}:&- = [i + xJ 1_1 = (é + 1] —(— % - 1} = 3%

2.1 CBoiicTBa onpeae/IecHHOr0 HHTerpaJa

[a—

b b
: jC-f(.\')rix = ij(l‘)ff?f . T71e C - TIOCTOSHHAS

[

NA@ + A - Al = [ Aas+ [ Aeoan— [ A

fad

. j F(x)dx = —: F(x)dx

HpHMEp 1. BEIUHCIHTE HHTETpalI METOIMOM HEITOCPEOACTECHHOI'O HHTET PHPOBAHHA!

e X T T T
47 : 4 4 — —
- 1 , ax . 4
| — — SN X dx = j- — = | sin xdx = fgx +COs X =
*lcosTx _ L 0" X ¢ i T
K B K 4 4
=~ ~
2 2

=1 z I £]+CDS£ cos( E-]—l ( 1)+ Y
g4 & 4 4 4 T2



3. Ilpujioxkenust onpeaeJeHHOT0 HHTErpaja

Boeruucienue miaomajaen

durypa, orpaHuueHHass KpUBOH ) = f (x), OChIO0 aOCHKCC U ABYMSI IIPSIMBIMH,
MEPIICHIUKYIIPHBIMUA K OCH a0CITUCC, Ha3bIBACTCS KPUBOIUHEUHOU mpaneyuetl.
OTpe3ok [a;b] HA3BIBaETCS OCHOBaHMEM KPUBOJIMHEWHON Tpanenuu. Pa3nndaapie
PUMEPHI KPUBOJIMHEWHBIX TpaIeluii PUBEICHBI HA PUCYHKAX d — 2.

[Tnomans Gurypsl, orpanuueHHON kpuBoit y = f(x), rae f (X) > 0, ocbro OX u

JIBYMS TIPSIMBIMH X = @ U X = b, BRIPAXAETCS OMPECICHHBIM HHTCTPAJIOM:

s— | Fs

¥ ¥ ¥
A A y=1x y = 1{x) vk p=fa)
y=1e) ’\
Ny ‘e
X
= - e -
ol a b Ja o b x  lafo o\ x ¢ 0 box
a) 6) B) r)

[Tpumep 1. BEMHCTHTE IWI0IMAAE GHIYPEL, OrPaHHYeHHOI ITapadoaaMi
y=4-xHy=x-2xr
Pemenmne:
HaiieM mpeennsl HHTETPHPOBAHHA, T.€.
a0CIIHCCHI TOUeK MepecedeHHs IpagHKOB
byHKIHIT y =4 —x" 0y = x° — 2x. ][4 3T0r0
{_v =4—x
PEIINM CHCTEMY )
y=x-2x

IveeM 4 —x° =x —2x, 2x-2x—4 =0

X -x—2=0

C1£4148 143
. :

x;=-l.x;=2

X,

-]
cKOMYTO IUTOMIAAb BEIUHCIIAEM 10 (popMyTIe S = _[[fl(x_} — f(x)]ax

2 2

j(:l —x? x4 2x fix = j(al —2x7 4 20)dx = 4Idx - ijzd.r + ijd.r =
-1 -1 -1 -

S:_l 1

2 |2 a2 2
— 4x +2—7 =42+1)-Z(8+1)+4-1=12-6+3=09

_2x
1 2

-1 3

S=9kB.en.
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NuaauBuayajibHas KOHTPOJIbLHAasA padoTa

1. Haiiiure HeonpeaeJeHHbIE HHTEIPAJIbI:

1. I(sh': +4x —3)dx

_
Vx =3

2. f Tx
3 J' Tjﬁrf
s

4. J-l 61+41 ;

I31+r

"Jl

8. f

3.1_‘

9. I Y(2—sinx) cos xdx

10. [[E—i+59"}4§
J .

e
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l6.
17.

18.

19.

20.

21.

xdx

|.
*

[ (S:f5 —COSX — ]}h‘

2 5
[{ — ———— |dx
“lecos”x  sin”x

[ (2" —3e" + x)dx

Il_
24X




a |

- III'__ _—.
12, [ "

13. '(9:{3 — 3" +

14. '(31'3 — 4)2 vidx

15 | sdx

1+ 50

2. Haiinure onpeneneHHble HHTETPAJIbL:

8 1 ’
1. Ax — dx
J; 3%].17_1}
T

2. [v2cosxdx

0

. 7 Axdx

3. 15
ovV1l+2x°
x
2 ¥
;[(E—cosx)"
8

5. J-(E+¥:}h
0

1
- 3
6. fx‘e‘ dx
o
F-3
2
7. j({:osx—smx}dx
o

o+

8. [ (1 — *..f; )zdx

o

=

(3—2sin x) cos xdx

D
DL—_.|J|:=:|
=}

10. [——Xax
7 X

% 1
11. 3—
I-v=

cos™ X

21.

| —

27. [cos“ X sin xdx

(Y

-7+ 2xsin’ x
28. |

ax
- sin” x
29 | sin 2xdx
Y Cosx
- dx
30. |=
T Bx+1)
5\"3

3
18. | 16 - dx
o
x
4
dax
19. [——
n 2C0s™ X
RE)
3
- dax
20. |—
1 v4-9x°
3

Ja (x2 —2x }fi:{'

[=]

jﬂ.{4 +6x) dx

3

1 1 ]dr

cosx  sin®x

—_—

| (5 —2x :h':'dr

[=R

A4+ Ssin x cos xdx

xedx

4/(1+15x2F

e A 1AL |



f COs xdx 27. l 2e* dx
0

12. . - 1
(8- 7sinx)
1 9 ',
13, [ 2@ 28. [[zx_i]dx
T NI +1 1 Jx
z x
2 ir i
14. fgmr 2x + ]dr 29. | e sin xdx
o\ 3 0
1 2 \-'E
15 lér ax 30. j xdx
1420 2 2V1+x°

3. CnenaiiTe 4epTex U BBIYUCIUTE IUIONIA/Ib (PUTYpBI, OTrpaHUYEHHON
JTAHHBIMU JIMHUSIMU:

1) y=3x-1.y=0.x=2.x=4
2) X_2}?+4:0‘X—|—}r_5:0‘.}:,:
3‘) }F:'§XE+3.}F:0~X:0.K:3
4) y=9-x>,y=0

S) }?:4}{_}{2‘}?:0

6) }F:}k — 2xX +3. ST_U x=0.x=3
7) Y=X,5X-y-6=0

8) y= h =y

9)}_ =X, }f—-lw{ +3x

h.) h.)

10) }f—-x: +6,y=2x13

4. Caenaiite 4epTeX U BEIYUCIUTE 00BEM Tela, 00pa30BaHHOTO BPAIIEHUEM
BOKpYT ocu OX Gurypsbl, orpaHu4eHHON JTaHHBIMU JIMHUSIMHU:

1) y=6x.y=0.x=1.x=3
2) vy =4(x-2).y=0.x=3,
3) y=x"-4,x=0
4) y=smx.y=0,x=0.X=m
5) yV=4x.y=
6) y=4-X.X-y+2=0

5. CaenaiiTe 4epTex U BBIUMCINTE 00BhEM Tela, 00pa30BaHHOTO BpaIllCHHEM

BOKpYT ocu OV purypsl, orpaHU4EHHON JaHHBIMH JTUHUSMU:

X=6

28



1) y=x.y=1ly=4.x=0
2) y=x+1.y=

3) v =9x. y=3X

a4

4) vy =2x.2x+2y-3=0

§]

f

HUcnoab3yemas jureparypa:

l.baBpun, WM. WM. Maremaruka: y4eOHMK M TMPAKTUKYM JUISI CPEIHETO
npodeccuoHanbHoro oopazosanus / M. W. baBpun. — 2-e¢ uzn., nepepad. M npor.
— Mocksa : UznarensctBo IOpaiit, 2019. — 616 ¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-04101-9. — Tekcr : anextpoHHsii / DBC
FOpaiit [caiit]. — URL.:

2. JlanasH, A. A. Marematuka : yueOnuk / A.A. JlagasH. —3 -¢ U3J1., UCTIP. U JIOT.
— Mocksa : UHOPA-M, 2020. — 544 c. — (Cpennee npodeccruoHaIbHOe
obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekct : snextponssid. - URL:
https://znanium.com/catalog/product/1097484

Tema: BpluncjieHue onpeaeanTeaen

LeJb: 3aKkpenuTh HABBIKU MO BBIYNCICHUIO ONIPEACIIUTEIIEH BTOPOTO,
TPETHETO U BBICIIUX IOPSIKOB.

CamocrosiTenbHasi pad0Ta: MHIMBUyaJIbHAS JOMalIHssA padoTa
dopma KOHTPOJISI: IPOBEPKA pabOTHI
Buabl 3aganmii:

1. Brruucauts onpeaenutens BTOPOTro Mopsika

2 Brruucauts onpeaenurens TpeThero nopsiaka

3. BrruuciauTs onpeaenutens BhICIIMX MOPSIIKOB

4 BhITMOITHUTE TIPOBEPKY ¢ TTOMOIIIBIO TTporpammbl MS Excel

IIpuMep BbINOIHEHUS PA0OTHI:

1. Botuucnums onpedenumeinb 6mopozo nopaoKa

Onpeue.ﬂnTeneM BTOPOTO0 MOPHAAKA HA3bIBACTCA YHUCIIO, KOTOPOC

a; by
MOCTABJIEHO B COOTBETCTBUE TaOJIULIBI KOAP(HUIIMEHTOB o b
2

1O CIIEAYIOIEMY MPaBUITy: MPOU3BEACHHE 110 TJIABHOW JUaroHain 0epercs co
3HAKOM ILIIOC, 110 APYTOM AUAroHajiu cO 3HAKOM MHUHYC.

a; by _ _
a, b, —a1b2 azbl

H[!I/IMCQ BBIUUCIIUTH OHpe)IeJII/ITeJIB BTOpOFO HOpSI)IKa
1) |§ Ho2.2-3.4=4-12=-38
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=1 =2|_ o 1ol oy _
2)|3 1|_ 1-1-3-(-2)=-1+6=5
2. Botuuciaums onpedenumens mpemoezo nopaoka

OHpeIleJII/ITeJIeM TPETHETO MOPAAKA HA3bIBACTCA YUCIIO, KOTOPOC
ITIOCTABJICHO B COOTBCTCTBHUC Ta6J'II/IHBI KOC—)(i)(i)I/IHI/IeHTOB 110 CIICAYIOIICMY IIPaBUITY:
a; by
a, by ¢
as bz c3
910 OIIPCACIICHUC OIIPCACIUTCIII HATTIAAHO MOXXHO ITPCACTABUTH
CJIEAYIOIIMM 00pa3oMm:

= a;b,c3 + ay,bzc; + azbyc, — azb,cq —a;bsc, — aybycalignl3

b, ¢
N
¢,
C3 a; by ¢
a, by ¢
as bz ¢

910 IIpaBnJida Ha3bIBAIOT CHIC «HpaBHJIO TPCYIrOJIbHUKa»

H[ZI/IMGQI Bprauciourts OIIPpCACIUTCIIb TPCTHCTO ITIOPAAKA
3 2 1
2 4 5
1 2 3

=3.4.342-2-141-2-5-1-4-1-2-2-3-3-2.5=

=36+4+10—-4—-12-30=4
3. Botuucnumo onpedenumeins evicuiec0 NOpAOKa

B o6miem Buze onpeaenuTens N-ro Nopsiaka MOKET ObITh MPEICTaBICH
CJIEYIOIEM BUJE:

aj;; Qi a1z .. Qipn

a1 Az dz3 .. (Qpn

D =]az; as; az .. dsp
ai]'

an1 Qn2 QApz . QA

TZIe ajj— DJIEMEHT ONPEeNeNUTeNs, | — HOMep CTPOKH, | — HOMEp CTOJIONA.

Bo3bMeM ajj B oripe/ienuTeNe U BIUEPKHEM | CTPOKY, | cTonberl. B pesynbrare
OCTaHETCS OIPEICIUTEIh TOPSAAKA Ha SIUHUITY HIDKE. Takou onpeaemTeb
Ha3bIBACTCSI MUHOPOM 3JieMeHTa ajj. O0o3Havyaercss MuHop — M;

[Tpumep: Haittu MuHODp 351€MEHTA a12 ONIPEIEIIUTENS D =

a;; a2 413 . QAp
a1 Ay dzz3 .. OQzn
asz; 4z dazz .. 0azp

ai]'
An1 Qdp2 Qps Qnn

J171st 5TOrO BEIYEPKHEM TIEPBYIO CTPOKY, BTOPOH CTOJIOEII.
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A33—(3p— d13 -  Qqpn

az1 Az Az .. dzp

D=1]az3 daz; azz .. dazp
. . ai]‘

an1 Qdp2 Qps QAnn

B pesynbTaTe octaHercs onpeneauTeNb MopsaKa Ha €AUHUILY HUXKE U MUHOP
paBeH:

azy azs Azn

My; = [@31 a3z .. d3n
. ai]'

anq ans Ann

AJIredpanyecKuM JOMOJTHEHUEM 3JIEMEHTA ONPEIEIUTENS HA3bIBAETCS €r0
MUHOP B3SITBII CO CBOUM 3HAKOM, €CJIM CyMMa HOMEPOB CTPOKH U CTOJIONA, B
KOTOPOM pacmoioKeH JIEMEHT, YETHAsI U ¢ OOpATHBIM 3HAKOM, €CJIM HEYETHAI.

Aj = (-D"/M; - anreOpanveckoe JOIOTHEHHE
TEOPEMA: Onpenenutens N-ro NOPSAKA PABEH CYMME MTPOU3BEICHUI
Kako# 100 CTpoKH (MK CTOI0I1a) HA X aNreOpandecKue JOMOJTHEHUS.
D = Z}l:l aiin]'
1 1 -1 2
[IpumMep: BeancInTh ONpenennTens YETBEPTOTO MOPAAKA (1) 1 (2) 1
01 0 1

ITo Teopeme onpeaenuTeslb paBeH CyMME ITPOU3BEICHUN JJIEMEHTOB KaKOM-
100 CTPOKH Ha MX anredpandeckue aononHeHus. Haiinem anrebpanyeckue
JIOITOJTHEHUS JIEMEHTOB IIEPBOM CTPOKU U PA3JIOKUM ONPELAEITUTEID 110 NIEPBOU
CTpOKE:

11 -1 2
01 2 1
11 0 1 = a11411 + a12412 + azAiz + ajdig =
01 0 1
1 21 0 2 1 0 1 1
D11 0 1+ DR 0 1+ EDTED T 1 1]+
10 1 0 0 1 01 1
0 1 2
+(-D*>.2-11 1 0/=1-0-1-(-2)—-1-0—-2-2=-2
0 1 0
BapuaHTsbl 3a1aHu:
Bapuant 3amanue
-1 2 2 3
3 1 -3
1 Da)D=[* 2;6)D=|s -2 -1;mD=|7 2 * !
81 4 1 0 2 2 3 -1 -2
1 -1 2 1
1 -1 1 -3
-4 1 -3
2 DayD="* 3%:6)D=|2 -1 1|;pD=[> 9 3 ¢
7 6.2 3 2 0 31 -2 0
4 -2 2 -1




3 0 2 2 3 1 1
3 DayD=["% H.e)D=|-1 1 1lpD=|" O ?* ?
-6 3 5 9 4 -2 -1 1 -1
-1 1 4 0
L 4 —3 -1 3 -2 1
4 DayD=% " 6)D=|-2 o —2D=|) > 1 2
-7 6 3 -1 2 2 1 0 -3
4 1 -1 1
-1 1 -1 2
-2 0 1
5 HayD=|* 3|.6)D=|1 -1 2[;pD=|0 2 3 -1
1,7 -6 3 2 3 2 4 0 1
3.1 -1 2
£ 3 -2 1 3 2
_ 47 -8. _ . 1 -1 2 -1
6 aD=[y, 0D 7 _12’B)D 2 2 1 0
3.0 -1 1
7 _34 -3 -1 2
I)ayD= ;00D=|2 -2 -1|; B)D=
6 —42
4 1 3
7 -2 -1 1 0
4 1 -2 -1
1 2 1 2
0 -3 2 3
3 2 -1 1
_ 183 —6y. I e A |2 -2 1 o0
8 I)a)yD= ;00D=14 -1 2|, B)D=
2,7 —4 1 5 _o 1 0 3 -2
-1 4 -2 4
-1 4 2 0
_48 T apo| St ? |3 o0 -1 2
9 1)a)D=| ;6)D={1 -1 1|; B D=
24 -3 3 2 2 -2 2 1
1 1 -3 -1
3 -1 2 -2 -3 2 -1
10 |DayD=[ ¥:6)D=|-2 4+ -3;mD=|l ° ' 3
9 -29 > 1 1 3 -2 4 -1
-1 1 1 0
Jlureparypa:
l.baBpun, WM. WM. Maremaruka: y4eOHMK U TMPAKTUKYM JUISI CPEIHETO
npogeccuonansHoro oopaszosanus / U. M. baBpun. — 2-e uszn., nepepad. 1 nom.
— Mocksa : MznarensctBo IOpaiit, 2019. — 616 c. — (IIpodeccuonansHoe

obpazoBanue). — ISBN 978-5-534-04101-9. — Texkcr :

FOpaiit [caiit]. — URL:

2. JlanasH, A. A. Marematuka : yueOHuk / A.A. JlagasH.
NHDPA-M, 2020. — 544 c. — (Cpennee mnpodeccuoHalbHOE
oOpazoBanue). - ISBN 978-5-16-012592-3. - Tekct :

— Mocksa :

https://znanium.com/catalog/product/1097484

anexkTpoHHbit // OBC
3-¢ u3., UCTIp. U JIOT.

anekTpoHHbid. - URL:

Tema: PenieHre cucTeM JJUHEHHBIX AJIreopandecKux

VDPABHECHUMN

eab: 3akpenuTh HABBIKU MO PELIEHUIO cUcTeM MeTooM Kpamepa u

MeTonoM ["aycca.
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CamocrosiTesibHas pad0oTa: COCTABJICHUE TJIaHA pelneHnst CACTEM JIMHEWMHBIX
ypaBHeHu# ¢ nomouisio popmyn Kpamepa, merogom [Mayca, MaTpuaHbIM
crioco6om, ohopmIIeHHE TIJIaHa Ha OTJEIBHOM JIUCTE C PEIICHUEM
WHJWBUAYAJIBHOU CUCTEMBI

dopma KOHTPOJISI: IPOBEPKA pabOThHI

Buabl 3aganui:

1. CocTaBUTb IJIaH PELICHUs CUCTEM TpeMs CLIOCOOaMu
2. Pemts cuctemy merogom Kpamepa
3. Pemute cuctemy merogom I'aycca

IIpumep BbinoHEeHUsI padOThHI:

1. Pewiums cucmemy nuHeEHbIX ai12edpauiecKux ypasHeHuilt Memooom
Kpamepa

PaccmoTpum cucteMy N JIMHEMHBIX YPAaBHEHUH C N HEU3BECTHBIMU.
a11X1 ta12Xy +a13xX3 + .. Fapx, = bl
A1X1 + AxpXy + ApzX3 + o + A1pXy = by

Ap1X1 + ApaXy + ApzXs + oo+ appXy, = by

X1,X2, ..., Xn— HEU3BECTHBIE,

by, by, ...., by - cTONOE CBOOOAHBIX YICHOB.

CocTaBUM IIaBHBIA ONPENETUTENb CUCTEMBI U3 KO3(P(GUIUEHTOB IIPH
HEU3BECTHBIX

aj; a2 - Qi

azq (05%) . Qon
D =

Apn1 QAp1 o Ann

CocTaBuM BCIIOMOTaTEIbHBIC ONpCACINUTCIIN CUCTCMBI CIICIYIOIINM O6p3,30MZ

bl ain v QAip
DX1 — bz azy .. Qopn
b, ap; - Qu
aiq bl v Qip aiq aqy bl
a b, .. a a a w b
Dx, = [%21 72 2n Dx, = |%21 %22 2
apn1 bn - ayp api Qap1 - by
Torpaa perieHreM CUCTEMBI SBJISIETCS:
_ Dxq _ Dxp _ Dxp
=50 2= e n =75
OTMeTHM cienyroiiee:
1. Ecnu onpenenutens cuctemol D # 0, To cucTeMa onpejeieHa, T.e.
HMMEET €IMHCTBEHHOE PEIICHUE
2. Ecimm D = Dx; = DX, = ... =Dx, =0, TOo cucrema nMeeT O€CKOHEYHO

MHOT'O PEIICHUM, T.€. SBJISIETCS HEOIIPEICIICHHOM.
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3. Ecnu D =0, Ho x0T 661 o7uH U3 DX1, DX;, . DX, He paBeH Hy10,
TO CUCT€Ma HECOBMECTHA, T.€. HE UMEET PEIICHUH.

U3 — 3a apupmernueckux tpyaHocreil popmyisl Kpamepa Ha npakTuke
UCIOJIB3YIOTCS 11l CUCTEM HE BBIILIE TPETHEr0, YETBEPTOrO MOPSIKA.

[Tpumep: Pemmts no popmynam Kpamepa cucreMy ypaBHEHMIA:

2x +3y =1

x—y=0

BpruncinuMm Bce onpeaenuTenu:

12 3| o 4

D_11 _§|_ 2-3=-5

12 Y_ng_q1=_

. Dy=|{ 4=0-1=-1
Otcronma x=F=—=c
_Dy_-1_1
y_D_—15_5

OTBeT: x = -, y=z

[Tpumep: Pemmts no ¢popmynam Kpamepa cuctemy ypaBHEHUM:
X1 + Xy — X3 = 1

X1 —Xx, =2
2x1 —3x3 =3
Brrancnum:
1 1 -1 1 1 -1
D=]1 -1 0|=4Dxy=|2 -1 0[|=6
2 0 -3 3 0 -3
1 1 -1 1 1 1
Dx, =11 2 0|=4Dx3=(1 -1 2(=0
2 3 -3 2 0 3
Torna:
6 2 4 0
xl—Z—§x2—1—1x3—Z—O
Otsert: x1=2/3, x=1, x3=0.
I/IHIII/IBI/II[ya.]IbHaH KOHTPOJbHas paﬁoTa:
BapuanTt 3aganue
1 x+2y—z=2 2x—3y—3z=-10
a){2x —3y+2z=2 6){ x+3y—3z=13
3x+y+z=28 x+y—z=7
2 —x+3y+2z=4 3x—y+z=-4
a){2x—y+3z=6 6){x+2y—32=9
—2x+2y—z=28 2x —2y+2z=7
3x —y+2z=-5 2x—y+z=-4
3 a)i{2x+2y—-3z=1 6){x+2y—z=11
X—2y+z=6 2x —3y+2z=-2
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4 a)] 2x+y—-2z=4 X—2y+2z=-4

x—=3y+z=-7 2x—3y+z=9
6>{
—2x+2y—3z=2 2x+y—2z=-1

5 a)i{2x—y+4z=-1 2x — 2y +3z=-3

x+3y—z=8 —x+4y—z=5
6>{
—2x+2y+z=4 —2x+y+2z=2

6 a)l-x+2y+z=-6 x+2y—4z=7

2x —2y+3z=4 3x—y+z=-3
6){
3x+y—2z=12 2x+y+2z=-1

3x—y+2z=4 2x—y+3z=3
7 a){x—2y+z=-3 6){x—2y+z=8
x+3y—z=6 3x+2y—z=-1
4x—-y+z=6 XxX—y+3z=4
8 a){x+2y—2z=-3 0) {—2x+2y—z=—7
2Xx+y—3z=2 3x+y—2z=2

2x—y+3z=-1 x+2y—z=9
9 a){3x+y—-2z=7 6){—2x—3y+z=—5
—x+2y+z=4 3x+y—-2z=3
2x—y+3z=-6 x+2y—z=4
10 a)l x+2y—z=8 6){3x—y+22=7
3x—2y+2z=2 —x+3y—2z=5
JIuteparypa:
l.baBpun, WN. WM. Maremaruka: yd4eOHMK U TMPAKTUKYM JUISI CPEIHETO
npodeccuonansHoro obpazosanus / . U. baBpun. — 2-e¢ usm., mepepad. u A0
— Mocksa : HUzpmarensctBo IOpaiit, 2019. — 616 ¢. — (IIpodeccunonansHoe

oopazoBanne). — ISBN 978-5-534-04101-9. — Texct : snextponnsiii // ObC
FOpaiit [caiiT]. — URL.:

2. JlamasH, A. A. Maremaruka : yueOHuk / A.A. JlagasH. —3 -€ W3/., UCTIP. U JIOIL.
— MockBa : UHOPA-M, 2020. — 544 c. — (Cpennee mnpodeccHoHAIBHOE
obpaszoBanue). - ISBN 978-5-16-012592-3. - Tekct : amekrponssii. - URL:
https://znanium.com/catalog/product/1097484

Tema: JInHeidHOE IPOrpaMMUPOBAHUE

esb: Moay4YuTh NpEACTaBICHUE TTO TeME «Pa3Hble ciydaun pemeHus 3aaad
JMHEWHOTO MPOrpaMMUPOBAHUS. 3aKPENHUTh HABBIKU PEIICHHS 33/1a4 TUHEHHOTO
IpOrpaMMUPOBaHUS

CamocrosiTtenbHas padora: Pabora ¢ mpesenTaiueii. Pemenue
WHIMBUAYAJbHBIX 33JIaHUI.

®opma kouTpoas: [Iposepka npesertamnuu. [IpoBepka paboThI.

Buabl 3aganmii: 1. CocraBuTh mpe3eHTanuio Ha Temy «MojenupoBaHue
3a7a4 JJMHEMHOTO MPOTPaMMUPOBAHUSI», WK Ha TeMy «Pa3Hble ciydyau penieHus
3a7a4 JIMHEWHOTO MTPOTPAMMHUPOBAHUSI»

TpeboBaHue K Mpe3eHTANMUAM:
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[Ipe3enTtanus He noJKHA OBITH MeHblie 10 cnaiiioB.

[lepBbIil JTUCT — 3TO TUTYJBHBIA JIUCT, HA KOTOPOM OOS3aTENIbHO JIOJKHBI
OBITH TIPEJCTABJICHBI: Ha3BaHWE, HAMMEHOBAHWE KOJUICIKA; (pamMuiIus, UM,
OTYECTBO aBTOPA;.

Crnenyromuym CclaifioM JOJDKHO OBITh COJIepXKaHUe, TAE€ MPE/ICTABICHBI
OCHOBHBIE 3Tambl (MOMEHTBI) TE€MbI Mpe3eHTanuu. JKemnarenabHO, YTOOBI U3
COJIep KaHMs IO TUIEPCCHUIKE MOXKHO MEPENUTH Ha HEOOXOIUMYIO CTPaHUILy U
BEPHYTHCS BHOBb Ha COJIEpKAHUE.

Juzaiin- SPrOHOMHYECKHE  TpeOOBaHUSA: COUETAeMOCTh  IIBETOB,
OTpaHUYECHHOE KOJUYECTBO OOBEKTOB Ha ClIaiijie, I[BET TEKCTA.

Pucynku, pororpaduu, qruarpaMMbl 10KHBI OBITH HATJISITHBIMA U HECTH
CMBICIIOBYIO HArPy3Ky, COITPOBOXKIATHCS HA3BAaHUSIMU;

N3o0paxenwus (B popmare jpg) sydiie 3apanee 00padboTaTh I YMEHBIICHHSI
pasmepa (aiina;

Pa3mep oaHOro rpadudeckoro oorekra — He 6osee 1/2 pasmepa ciaiina;
CooTHoIIeHUE TEKCT -KapTUHKH — 2/3 (TEeKCTa MEHbIIIE YeM KapTHHOK).
MOCJICETHUMU CJaiiIaMH ypOoKa-TIpe3eHTaIluU JOJKHBI OBITh T10CCapuil U
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