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1. Onucanue KPUTEPUEB OLUCHUBAHUMA KOMIIETCHIIMH Ha Pa3/IMYHLIX JTalax HX

(l)OpMI/IPOBaHI/Iﬂ, ONMUCAHUEC IIKAJI OHCHUBAHUA

Komnerenius
(1), WHAWUKATOP

(b1)

YpoBHU CHOPMUPOBAHHOCTH KOMITETEHITH (1)
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YPOBEHb HE
JOCTUTHYT
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JIbHO)
2 Gayta

MuHuMaNbHBIN
YPOBEHb
(ynoBieTBopUTEN
bHO)

3 Gamna

Cpennuit
yYPOBEHb
(xopor10)
4 Gamna

Bricokuii
YPOBEHb
(oTnMYHO)
5 OamioB
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Cnocoben ucnonv3oeamo mamemamuuvecKkue,

Qusuueckue, Quzuko-xumuyeckue,
Xumuueckue memoowl 0Jisl peutenus 3a0ay npoghecCcUoOHaIbHOU OessmenlbHOCmU
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0a30BbIe 3HAHUS
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PesynbraTsl He oGpabatsiBaet YnoBneTBopuTeNn | XOpOIIO OTtinyHO
;SZE;‘;?I’P‘I e 0} nanHbBIE C BHO o0pabatbiBae | oGpaGaTbiBacT
(Moym0): WCIIO0b30BAHUEM oOpabaTsiBacT T JJAHHBIE C JAHHELe c
Vs nKaTop: CTaHJIAPTHBIX JIAHHBIC C HCTIONB3OBAH | e
WJI-2 OMK-2 | crocobos UCIIOJIb30BAHUEM | HEM M CTARZADTHAIX
O6pabarpiBact | ATIPOKCHMAIH CTaHJAPTHBIX CTaHJAPTHBIX
JTAHHBIE C YHCIIEHHBIX croco6oB croco6oB criocobos
HCIIONb30BaHMe | XAPAKTEPUCTHK alpoKCUMalMM | allpoKcumal | allllpOKCHUMaluu
M CTaHJIapTHBIX YUCJIICHHBIX nn YUCJICHHBIX
croco6oB XapaKTCPUCTHK | HUCIICHHBIX XapaKTEPUCTHK
AIIPOKCHMALH XapaKTepUCTU
1 YMCICHHBIX K.
XapaKTePUCTHUK

OneHuBanue  ypoBHS  CHOPMHUPOBAHHOCTH  KOMIICTCHIIMM [0  JTUCIMIUIMHE

OCYLIECTBIISICTCA Ha OCHOBE «IloyoXkeHUs O IIPOBENEHNUH TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U
MPOMEXKYTOYHOH aTTeCcTalMM OOYYaroImuXcsi MO 00pa3oBaTeIbHBIM IPOrpaMMaM  BBICIIETO
oOpazoBaHMsi - TMporpamMmaM OakajaBpuaTa, NpOrpaMMaM CIEIHAIUTETa, MpOrpamMmam
MarucTparypsl - B (eaepasbHOM TOCYJAapCTBEHHOM AaBTOHOMHOM  00Opa30BaTEIbHOM
yupexaeHuu Bbiciiero oopasoBanusi «CeBepo-KaBkasckuii (enepanbHblii yHUBEPCUTET» B
AKTyaJIbHOM pEIaKIVH.



2. Kpurepnu ouneHMBaHUsSI KOMIIETeHIHIT
OueHka «omauuHoy BBICTABIISETCS CTYJEHTY, €CIIM TEOPETUYECKOE COJIEPIKaHUE Kypca OCBOEHO
MOJTHOCTBI0, 0€3 MpOoOEesIoB; MCUYEPNBIBAIOIIE, TOCIEIOBATEIbHO, YETKO M JIOTUYECKU CTPOWHO
u3JaraeT Marepuan; CBOOOIHO CIHpaBJseTCs C 3aJadaMy, BONPOCAMH U JAPYTUMH BHIAMH
IIPUMEHEHHUs 3HaHUH; UCIIOIb3YET B OTBETE JONOJHUTEIBHBIM MaTepuail BCE MPEAYCMOTPEHHBIC
IpOrpaMMOl 3a/laHUsl BBITIOJHEHBI, Ka4eCTBO HMX BBIMOJIHEHUS OICHEHO YHCIOM OalioB,
OMM3KUM K  MakCHUMajJbHOMY; aHAJIM3UPYeT IMOJIyuYeHHbIE  pE3yJbTaThl,  IMPOSBISET
CaMOCTOSTEJIBHOCTD IIPU BBIIIOJIHEHUY 33aHUM.
OneHka «xopouto» BBICTABIISIETCS CTYACHTY, €CIIM TEOPETUUYECKOE COAEP)KAHUE Kypca OCBOEHO
MIOJTHOCTBIO, HEOOXOAMMBIE MPAKTUYECKHE KOMIIETEHIIMM B OCHOBHOM C(OpPMHpPOBaHBI, BCE
MPEeIYyCMOTPEHHbIE TpPOrpaMMoil oOyueHHs Yyd4eOHble 3aJaHHsi BBIMOJHEHBI, KadecTBO UX
BBIIIOJIHEHUS JOCTaTOYHO BbICOKOE. CTyIEHT TBEP/O 3HAET MaTepHall, IpaMOTHO U IO CYILIECTBY
M3JIaraer ero, He JOIYyCKas CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.
OneHka «y0osnemeopumenbHoy BBICTABISETCS CTYACHTY, €CIM TEOPETUYECKOE COJepKaHHE
Kypca OCBOEHO YaCTHYHO, HO TNPOOENbl HE HOCAT CYHIECTBEHHOI'O XapakTepa, OOJBIIUHCTBO
MPEIYCMOTPEHHBIX NMPOrPaMMON 3a/IlaHUH BBITIOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, IPU OTBETE
Ha IIOCTAaBJEHHBIM BOIPOC CTYIEHT JOIYyCKAeT HETOYHOCTH, HEAOCTATOYHO IIPABUIIBHBIC
(bopMyYIHPOBKH, HAOIIOJAIOTCS HAPYIICHUS JOTMYECKOH IOCIEOBATEIIbHOCTH B H3JIOKCHHUU
IIPOrpaMMHOI'0 MaTepuaa.
O1neHka «Hey0o81emseopumenbHoy BBICTABISIETCA CTYICHTY, €CIM OH HE 3HAET 3HAYMTEIbHOU
YacTH TNPOTrPaMMHOrO MaTepHuana, JIOMyCKaeT CYLIECTBEHHBIE OLIMOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYTHEHHUSMHU BBIMOIHAET MPAKTUYECKUE pabOThl, HEOOXOAMMBIE MPAKTHUYECKUE
KOMIIETEHIIUM HE C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOi 00y4YeHHS
yueOHBIX 33/1aHUI HE BBIOJIHEHO.



OIIEHOYHBIE CPEJCTBA 11 IPOBEPKH YPOBHS C@OPMHUPOBAHHOCTH KOMITIETEHITAM

Homep

IIpaBUIBLHBIH OTBeT Coaepxxanue Bonpoca Komnerennus
3a/1aHus

Cemectp 1

2 2 2
x y oz

[ToBepxHOCTH, 3a7aBacMasi ypaBHEHHEM 32 18 2
MpeCTaBIsAEeT COO0O0M

1 3 1) runepOonuueckuii mapabomons OIlK - 2
2) KOHYC BTOpPOro NmopsJiKa

3) OJTHOMOJIOCTHBIN rUNEpOOIOnT
4) NBYNOJOCTHBIN rUnepOOIon
5) snnunicoun

32 -4 3 2 -4
4 -1 2= 4 -1 2
2 =5 1
BeluncnauTs onpenenuTens 2 -9 1
11 2 0
2 = 0 -1 0= OIIK -2
-18 -5 -9
IT 0
_ _1(_ 1)24—2 _
-18 -9
=99#0.
Teopema (npasuno CdhopmynupyiiTe TeopeMy O PEIICHWU CUCTEMBI JIMHEHHBIX YPaBHEHHI METOJIOM

Kpamepa). Ecnu 6 | Kpamepa.
cucmeme N jqunetinvix
ypaeHenuu c n

OIIK -2




HeuzeeCmHbvimu

onpedenumern,

coOCMaeieHHblll us
K03 puyuenmos npu
Heu36ecmubIx A
omauYen om Hyls, mo
cucmema umeem

eOUHCMBEHHOe peuterue,
Komopoe HAX00UMcst no

Gopmynam

A —
x,=—=+,i=Ln
A :
Onepamop @ | JlaiiTe onpenesieHUe JMHEWHOrO OIepaTopa.

Ha3BIBACTCSA JIUHEIHbIM,
cCliu  JId JIIOGBIX ABYX

BEKTOPOB X u Yo om

L(P ) U Ui J1F000TO
yucia AeP
BBITIOJTHSIFOTCSL YCIIOBUS:
1. O6paz cymmbl
JBYX BEKTOPOB pPaBEH
cymMMme 00pa3oB  ITHX

BeKTOpOB, T. c.
olx+y)=p(x)+o(y)

2. O6pa3
HpOI/I?)Be[[eHI/I}I BeKTOpa
Ha YHCIIO paBeH
HpOI/I?)BeI[eHI/IIO 9TOT'O

qrciia Ha 00pa3 BEKTOpa,

OIIK -2




T.C.

plAx)= Aplx)

IIpn noxasarenbcTBe
3TUM METOIOM
BBIJICIISIOT
CIEAYIOIINE JTAIbI.

1. IIpoBepsercs
UCTUHHOCTH
YTBEPXKACHUA TPU 7
= 1.

2. Bricka3biBaeTcs
MPENOI0KEHUE, YTO
YTBEPKICHUE
WCTUHHO JIJIS

n==k.

3. Omnwupasicb  Ha

MPENOI0KEHNE u
U3BECTHBIC CBOMCTBA,
JIOKa3bIBACTCS
WCTUHHOCTD
YTBEPKACHUS ISl 1 =
k+ 1.

4. Jlenaetcst BBIBOJ
00 UCTUHHOCTH
YTBEPKIACHUS IS
JIF000T0
HATypaJlbHOIO 7.

[Iepeuncnure 3Tanel METOAA MATEMATUYECKOW HHAYKIUN

OIIK -2




S5x-1
lim (1+§j =...
X—>00 X

1:

1 OIIK - 2
2
1 RE 2) 206 3) ¢4 ol 5) I 6) S
S5x—1
CxeMa pasnoxenns gpoou * (¥—1) Ha smemenTs 1polu ¢
HeomnpeaeIeHHbIMU KO3(ppuumeHTaMu
3 4.8 4 B OIK - 2
1) ¥ x-12) x x-1
A B C A Bx+C D
—t—t— —+ +—
3) x ¥ x-1 4) x x x—1
dx
JItst CBeZeHMs K TabanaHOMy B ~ XN’ X ciiexyeT BBIIONHUTS 3aMeHY ...
l: t=Inx
2: t=In"x
o 1
! 3 ox OIK - 2
1
1= 3
4: In” x
1
= 3
5: xIn’ x
OIIK - 2

Haxomum obiacts

[lopsanok mccienoBanus GYHKIMU Ha SKCTPEMYMbl (IIEPBOE JAOCTATOUYHOE




OTIpeIeIICHUS
byHKIIIN

2: Nmem
MIPOU3BOIHYIO
MIEPBOTO nopsiaKa
byHKIIIN

3: Onpenensem
KPUTHYECKHE TOUKU

4: PazbuBaem 001acTh
OTIpeIeIIeHUS
byHKIIIN
KPUTHYECKHUMH
TOYKAMH Ha
MIPOMEXKYTKH

5: OmnpenensieM 3HaK
IIPOU3BOHOMN Ha
KaX/IOM TIPOMEXYTKE
6: JlemaeM BBIBOIBI O
TOYKaX IKCTpEMyMa

7: Brruncisiem
AKCTPEMYMBI (PYHKIIUU

YCIIOBHE 3KCTPEMYMaA)

10

1. Haxomum obnacth
OTIpeIeIICHUS
byHKITIN

2: NmeM npou3BOAHYIO

MIEPBOTO nopsiaKa
byHKIIIN

3: Onpenensem

KPUTUYECKHE TOUKH

4: Haxonum
MPOU3BOJHYI0  BTOPOTO
nopsiaKa

[Topsimox umccrnempoBaHust (YHKIMH HA IKCTPEMYMBI (BTOPOE TOCTAaTOYHOE YCIIOBHE
IKCTPEMYMA)

OIIK -2
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S: Brrancisiem
3HAQ4YECHHE IPOU3BOIAHOU
BTOpPOrOo  HOpsJKka B
KPUTHYECKON TOYKE

6: JlemaeM BBIBOABI O
TOUKaxX dKCTpeMyMma

7: Brruncisiem
OKCTPEMYMBI (PYHKIIUH

11

Yucno A
HA3BIBACTCS

npeoenom hynkuyuu
£ pu

ctpemuernn X 7 X0,

WIN B TOuke 0, eciu

JUTSL JTIFOOOT0 YHCia
&> OcymectByer
takoe uncio O >0,

4To Vx * xO,
YAOBJICTBOPAOIINUX

YCIIOBHIO br = x| < S

Jlaiite onpeneneHue npeaena GyHKIUN B KOHEYHOH TOUKe

OIIK -2
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HUMECT MECTO

HEPaBEHCTBO

f(x)-A4<e.

Yucno 4 -
Ha3bIBACTCS
npeoenom QpynKyuu
NpH CTPEeMJICHUHU
x—>©, ecmn VE>0

CymeCTBYCT TaKOC

Beenute onpenenenue npeaena GyHKIMA Ha OECKOHEYHOCTH

12 TIOJTOXKUTEJIIBHOC OIIK -2
ypcino N >0, uto
JJId BCeX X
YAOBJICTBOPATOIINX
YCJIOBHIO
X[>N:|f(x)-4<e
OyHKISA y=f (x) BBenure noHsTHEe HENPEPBHIBHON B TOUKE (DYyHKITUU
; OIIK -2

Ha3bIBACTCS
HenpepvlHOU 8

12




mouke *0, ecnu oHa
oIpezieNeHa B
HEKOTOPOU
OKPECTHOCTHU TOUKH

X0, BrITIOYas camy
3Ty TOYKY, U
OECKOHEUYHO MaJIOMy
MIPUPAIIECHUTO
aprymeHTa
COOTBETCTBYET
OECKOHEYHO Majoe
pUpanieHne
GyHKIUHU B ATOM
TOYKE

14

Ecnu
CYILIECTBYET MpeIes
OTHOLIECHHUS
MpUpALLEHUS
byHKINHT K
BBI3BABIIEMY €TI0
MPUPALLEHUIO
aprymeHTa, Korjaa

MpUpaleHue

JlaiiTe onpeneneHre Npou3BOIHON (HyHKIIMN

OIIK -2
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apryMEHTa CTPEMUTCS
K HYJIIO, TO 3TOT
IIpeAen Ha3bIBAECTCS

npou3600HOU

gynxuyuu V= f(x) B

JAHHOM Touke ~0 u

0003HavaeTcs

() 1o AY

()= lim 3

=1 S (oxg +Ax) = f(xp)
m

Ax—0 Ax

15

Ecnu QyHkms
y=f()
nuddepeHupyemas
B uHTEpBaue (40),
HeyOBIBaroIIast

(HeBo3pacraronias) Ha

HEM, TO €€

CdhopmynupyiiTe nmpusHaKk Bo3pacTaHUS-yObIBaHUS (DYHKIIUN

OIIK -2

14




MPOU3BOMIHAS B TOM
WHTEPBAJIC HE
oTpulIaTeNIbHA (HE

MOJIOKUTEbHA), T.€.

S ()20 (f'(x)<0),

Ecmu QpyHkims J (),
nuddepeHupyemas
B nmreppane (40),
YJIOBJIETBOPSIET HA

HEM YCJIOBHIO

S>>0 (f(x)<0)

, TO 3Ta (PyHKLMS

BO3pacTaeT (yObIBaeT)

na mnTepsane (40).

Cemectp 2

16

z=xlny+
: YacTHbIC MPOU3BOIHBIC DYHKITUH

Y

X paBHBI

OIIK -2

15




| x 1
z;zlny+z,z' =—4+— Zzl==-=z =1ny—l2
1) X Yy ox 2) y X X
x 1 1
Z;zlny—i-z,z' == —-— Z;C:lny—%,z'y:—+—
3) X Yy ox 4 X Yy ox
x 1
zy=—+—,z) =]r1y—l2
5) y X X
. 2
sl
17 3 LIaCT2Ha;1 HpOI/I3BoILHa5; (bYHI;LII/II/I 2y no Y I/IMeezT BU]] OIIK - 2
1) X"»; 2) sin xz; 3) x”cos(x”y); 4) 2xsin(x”y); 5) 2xcos(x”y)
Ecnun nedernas, nepuogudeckas ¢ NepuoioM 2 byHKUIMSA ! (x) pasiyiaraercs B psjg
a - .
% 1% (a, cosnx + b, sinnx)
dypbe 2 A B UHTEpBAJIEC (_ T, ), TO KO3(ppurmeHT
18 3 psana bn BBIUHUCIIsIETCS 110 hopmyIie OIIK -2
Va ) 2 V4 ) 2 V4 Va
.[f(x)sm nxdx —If(x)sm nxdx  — If(x)dx _[f(x)cos nxdx
1)0;2)0 :3) 7o 4) T x :5) -7
Pspn Buna [Haiite onpenenenue pana Teinopa
!
a
f@+ D x-as
19 OIIK -2

(n).
+...+M(x—a)"
n!

+

Ha3bIBACTCA PAIOM

16




Teiinopa g GyHKIIHA

J(X) B okpectrOCTH
TOYKH 4.

20

Pan Buna

e}
+> (a, cosx+b, sinx
n=l1
rac

ay,a,,b,(n=12..)
HOCTOSHHBIE YHCIIA
Ha3bIBAIOTCS
TPUTOHOMETPUYECKUM
psLIOM; eciH

ko punmenTamu psina

BBIYHCJICHBI I10

bopmynam
1 Vi

ay=— [ f(x)dx
4 -

T
a, = 1 I f(x)cos nxdx
4 —7T

Beenure mnounstne psga Pypee u 3anumuTe GOPMYIBl Ui ONPEACICHUS €ro
K03(puLHeHTOB.

OIIK -2
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b, = 1 [ £ (x)sin nxdx
T -

, TO
TPUTOHOMETPUYECKUI
Pl C TAKUMH
Kod(punrenTamMu

Ha3bIBACTCA PSAIOM

®ypbe QyHKIIH f ().

21

2
X X

et =1+=+"—+
12

n

X
e F—+ .
n!

_ X
Banumute pasnoxenue Gynxuun Y — € B pag Maknopena.

OIIK -2

x3

sinx = -2+
T

5 n—1_2n-1
X -1 x
LEDT

5007 @n-1)!

3anumure paznoxeHne QyHKIUN y = Sinx B psan MaxkinopeHa.

22

Yacmnoii npou3eo0Hoi
dynuxyuu 2-x
MEPEMEHHBIX MO KaKOM-
HUOY/1b IEPEMEHHOH B
paccMaTpuBaeMOM TOUKE
Ha3bIBACTCS OOBIYHAS
MPOU3BOJHAS 10 3TON
IIEPEMEHHOM, CUMTAs
JpyTrue nepeMeHHbIe
(HUKCHPOBaHHBIMH.

JlaiiTe ompejiereHrne YacTHBIX MPOM3BOAHBIX MEPBOr0 MOpsAKa A (QYyHKIHH JABYX
IIEPEMEHHBIX

OIIK -2
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Takum oOpazom, eciu

z=f(%)), 1o

YaCTHBIC IPOU3BOJHBIC
OTIPEICIIIOTCS
CIIETYIOIIUM 00pa3zoMm:
fiCx,y)=

= lim f(x+Ax>y)—f(X,y)
Ax—0 Ax

fr(6y)=

lim f(x’y+Ay)_f(x5y)
Ay—0 Ay
, €CJIN OTU NPCICIIbI
CYHICCTBYIOT.

23

Ecmu ¢pynkuus z = f(x,y)
UMEET B TOUKE

M y(xy,¥0)

HKCTPEMYM, TO YaCTHBIE
MPOU3BO/IHBIE (DYHKIINU B
9TOM TOouKe paBHHI 0, T.€.

S (x050) :O,
fy,(XOaJ’o) =0_

Cohopmynupyiite HEOOX0JUMOE YCIOBUE 3KCTpeMyMa (PYHKIIUH JIBYX MEPEMEHHBIX.

OIIK -2

24

[ycts pynkmus
f(x,y) HEmpepbIBHA BMECTE CO
CBOVMMH YaCTHBIMU
ITPOM3BOAHBIMH TIEPBOTO U
BTOPOTO ITOPSI/IKOB B
HEKOTOPOI OKPECTHOCTU

TOYKH MO ('xo’yo),

YAOBJICTBOPSCT YCJIOBUAM

CdopmynupyiiTe 70CTaTOUHOE YCIOBHE IKCTpeMyMa (PyHKIIUH JIBYX TIEPEMEHHBIX.

OIIK -2
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Ji (X9, %0) =0
fy'(xod’o) :0'

O003HauNM
A= fxlzr (9, ¥0)
B= x,):(x07y0)’ C—
fy'é (X5 Y0)
"

gyepes
A B )
D= =AC-B
B C
Torga:
1) ecim D>0, To B
TOYKE 0 pyuxiums umeer

aKcTpeMyM, pu A<0 -
MakcumyM, npu A>0 —
MUHAMYM.

2) Ecm D<0, To B

TOYKE MO, bynknus f(x,y)
SKCTpEMyMa HE UMEeT.

3) Ecimu D =0, T0
AKCTPEMYM MOXKET OBITh, a
MOJXKET U He OBITE.
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2 dx

ITocne 3aMeHkl HepeMeHHoi 12X — 1 cpopuTcs k uHTErpany ...

3@ 1@ 2@ 3@ 2@
1) 12t; 2) 321; 3) 121; Hit; 511,

bJ

OIIK -2
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H606XOHI/IMOMy YCIOBUIO CXOOAUMOCTH YAOBJICTBOPACT pAL ...

o0

- 2 - n3+3 1
PRS2 25n1

e ntl gy S2n+l3) T 4 Snt+ls) S

2 2n+1 = n+1l
2

OIIK -2
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1: Pa3buth oTpe3ok

[a;b] TOYKaMH
T EJICHUs

a=x,<x, <..<x,=b
Ha YaCTH.

2: llpoBectn wuepes
9T TOYKH TPSMEIE,
napajjieibHble  OCH
Oy.

3: BeiOpare  Ha
KaKJIOM OTpe3Ke,

JUTAHOMN Ax, ,

IIPOU3BOJIBHYIO TOUKY

€.

4: 3aMEHHUTh
TIJIOIIATh Sy
KPUBOJIUHENHON
Tpaneuuu c
OCHOBAHUEM Ax,
TIJIOIIA IO
MPSIMOYTOJIbHUKA:

ITopsimok pemieHus 3a4adyd O HAXOXKIACHUU IUIOLIAAM KPUBOJIWHEWHOM Tpalleluu,
OTpaHUYEHHON NPAMBIMU X=a, X=b, y=0 u rpaduxom ¢pynkuun y=f(x).

OIIK -2

21




Sk ~ f(gk )A'xk .
5: CocTaBUTH
UHTETpAIbHYIO

n—1

Y f(e)Ax, |

CyMMY k=0
6: Brrancnuts
n—1
lim3" /(e, )Ax,
=Y k=0 , Trnae
A =max Ax,_

7: ITony4yenHoe
3HAYEHUE U  €CTh
IJI0IIaAb
KPUBOJIMHEUHOU
Tpaneuuny.
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1: Pa3ouTts otpe3ok

[0‘ P ] TOYKAMHU
NEJICHUS

o (k=0,1,...,n) 4o

4acTH, I1€ CEKTOP
OTPAHUYEH JIMHUEU

r=r ((P), JTydamu
p=ay Q=0

2: Pa3outh maHHBIN
CEeKTOp Ha " yacteun

ayuamu P = Pk,

ITopsimok peunieHus 3a7adu O BBIYMCICHUM IUIOLIAAM KPHUBOJMHEMHOIO CEKTOpa B
MIOJISIPHOM CHCTEME KOOPJIMHAT.

OIIK -2

22




3: BriOpaTs Ha
KaXX10M OTpE3Ke

[(Pk yPr 11 ]
MPOU3BOJIbHYIO TOUKY

& k (k = O, n-— 1)
4: 3aMEHUTDH KaXKIbIN
KPUBOJIVUHEUHBIN

CEKTOp KPyTOBBIM
CEKTOPOM pajaunyca
r(gk ) (k =0,n— 11
5: CocTaButh

UHTETPaJbHYI0
CyMMY

1 n—1
5 > r (e )Ag,
k=0 , TIe

AQr = Pri1 — Py,
6: Beruncinutb
npeaen
VHTETPAIBHON
CYMMBI TIPU
A=maxAp, —0

7: IlonyyeHHoe
3HAYEHUE U €CTh
IJI0Iaab
KPUBOJIMHEUHOI O

23




CEeKTOpa.
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1: Pa3outs otpe3ok

[a ;b ] TOYKAMH

T EJICHUs
x, (k=0,1,...,n) Ha
YaCTH.

2: 3aMEeHUTH AYTy
JIOMaHHOU
MgM,.M, rne

M (x;, ;) k=01,..,n

3: Haittu ymny
Ka)KJI0T0 3BeHa
JIOMaHHOU

MMy =Ax; + Ay

4: Bocrionb30BaThCs
dbopmynoit Jlarpanxka
Ay = f’(‘gk )Axk, rie

€k HEeKOTOpas TOUKa
u3

[x.x, ) k=0 -1

S: CocTaBUTh CYMMY

[Topsiiok pelieHus 3aa4u O BRIYUCICHUN JUTHHBI IyTH, 3aJaHHON ypaBHeHHEM y=f(X),
r/Ie X MIPUHAIISKHT [a;b].

OIIK -2

24



i\/l + f'z(gk)Axk
k=1 .

6: Hanitu

lim > 1+ (g, JAx
/'i,—)Okzl

, TIIe

A=maxAx; ,k=0,n—

7: IlonyyeHHoe
3HAYEHHE U €CTh
JUIMHA TYTH.

30

Ecmu cymectByer
npeaes Buaa

n
lim 2. f (z;)Ax;
A—0 k=1 , HE
3aBUCSIIUAN OT

crioco0a pa3oueHus

OTpe3Ka [a; b] Ha

4acTH U OT cmocoda

BBIOOpA TOUEK 'k, TO

JlaliTe onpeneneHue ONnpeeIeHHOr0 HHTerpaina

OIIK -2

25




ATOT mpejen oynem
Ha3bIBATh
onpeoe1éHHbIM

unmezpaiom
(bYHKI_[I/II/I Y= f ()C)

Ha OTPE3KE [a;b]_

31

]l‘ F(x)dx=0
10, a
20,
b a
[k (x)dx=k[ f(x)dx
a b
30,

b
J(F )+ g(x)dx=

b
= fo(x)a’x + jg(x)dx

3anuiuTe CBOMCTBA ONPEEIIEHHOI0 MHTErpaja

OIIK -2
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49,

b a

[ £ o) =] £ (x)dx
a b

59 Ecnm a<c<b, 1o
b c b
I f(x)dx =j f(x)dx +j

a
6°. Eciu pynkmus

J(¥)>0 43 orpeske

b
f(x)dx>0
[a;b], TO {

7°,
b b
[ fOodx=[ f)dr

8°. Ecnm pynkmus
J(x) HEnpephIBHA HA

CErMEHTE [a;b] u

F(x)_

27




nepBooopazHas

byHKIIHN J(X) ya
3TOM OTpPE3KE, TO
UMEET MECTO
dbopmyna, koTopas
Ha3bIBACTCS
dopmynoit HeroToHa-
JleiiOHuIIa

. b
[f(dx=F(x) =
a

a

= F(b)- F(a)

32

Ilycth

byHKIMSA J(x)
HeIpepbIBHA MTPU

a < X <+%_ rtorna mo
OIPEIETICHUIO

moJjiararoT

BBenute moHsTHE HECOOCTBEHHOTO MHTErpaja C OECKOHEYHBIM BEPXHHM IPEAETIoM
MHTETPUPOBAHUS

OIIK -2
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+00 b
{ S ()dx= lim j F(x)dx

Ecmm oror mnpenen
CYIIECTBYET, TO €ro
Ha3bIBAIOT
HecoOcmeeHHbIM
UHmMezZpanom c
0ecKOHeUHbIM
8epXHUM npedeom
UHMeZPUPOBCAHUS.

33

Ecmu QpyHkims J(x)
HMeeT 0ECKOHCUHBIN
pa3pbIB B TOUKE
x=celab],
HEeTMpephIBHA BO BCEX
JIPYTUX TOUKAX 3TOTO
OTpe3Ka, TO o
OTPEICTICHUIO
HecoOCmeeHHblLIL
UHmMezpa 6Mopo2o

pooa (OT pa3pbIBHOMN

BBenute noHaTHe HECOOCTBEHHOTO MHTETpalia OT pa3pbIBHOW (QYHKINN

OIIK -2
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(GYHKIMH) CUUTAIOT

PaBHBIM

b c—¢
[ ()= tim [ f(x)

b
li d
=l 1o

c+o R

Ecnmu  uucioBoir  psin

CdhopmynupyiiTe HEOOXOIUMOE YCIOBUE CXOJAUMOCTH YHCIIOBBIX PSIO0B

CXOJIUTCH, TO ero
o0mui qIIeH
34 CTPEMUTCS K HYJIIO MpU OIIK -2
HCOTPAHUYCHHOM
BO3paCTaHUHU HOMEpA n
lim @, =0.
] 7Gx yydxay,
IIpu BeIUMCIIEHUM NBOMHOIO UHTErpanga D HCIIOJIb30BaHa
X =rcos
35 2 { . ¢ OIIK -2
3aMeHa TIEPEMEHHBIX B IOJIAPHON cucTeMe koopauuar (Y = "SINP Torpa
sikobuan npeobpasosanmst |/ | umeer i
1) 7sinpcosp; ) r; 3) 1% 4) '8P 5) 18P
Cemectp 3
3 2 3.2 _
VpaBHeHue (2X — Xy )dx +(2y" —x"y)dy=0 SABIISETCS
36 5 1) nuHEHHBIM OIIK -2

2) OIHOPOJHBIM
3) Bepuymnm

30




4) ¢ pa3aengoUMU IepEeMEHHBIMU
5) B monubIX AuddepeHranax

14
Pemenue YpaBHCHUA y = 3 CosxeCTL (byHKLII/IH:

2) Y =3cosx+Cx

37 . OIIK - 2
3) ¥ =3sinx+C
gy y=3sinx+Cx+C,
5y ¥ =3cosx+Cix+C,
O6mee pemenne quddepeHINATEHOTO YpaBHEHNUS Y "+ 4y '+ 5y=0 UMeeT BUI:
Y= Ce* +Ce™
n V= e*(C, cosx +C,sinx)
3 3 7=Ce " +Cpe’ OIIK - 2
4y ¥ =€ (C cos5x + C,sin5x)
5y ¥=¢"(C cosx+C,sinx)
X4 |6 10 Ciyuaiinas BennunHa X 3a/1aHa 3aKOHOM
acrpeesICHuUs
p |02]03]05 | P¥*PA
39 OIIK - 2

MaremMatndeckoe OKUIaHUE CIIy4YalHOW BEJIMYHUHBI X PABHO ...
1)6
2) 6,8

31




3)5,2
4)8
5)2
6) 0

CiyyaiiHasi BEJIMYMHA 33/1aHa 3aKOHOM
0,x<0
f(x)=42x, ecmu 0<x<1

0,x>1 . MareMaTH4ecKoe OKUIaHKE PABHO ...
3
1) 2
40 4 ) OIIK - 2
2) V3
3
3) V2
2
4) 3
0)=C+C, =1,
=G y=C +Ce > +=
Y =-3Ce™ 3 ITo obmemy pemiennto nuddepeHnanIbHOr0 ypaBHEHUS 3.
/ | Haiiti uactHoe otBeuaromee ycnosuio Y(0)=1y'(0)=0
41 y (0)2_3C2+§:O OIIK - 2

C+C, =1
1

-3G, =

32



y:—+—é3"+E
9 9 3 -

JaCTHOC pCHICHUC.

42

JIuneitnoe

g depeHuanbHoe
ypaBHEHHUE — TO
ypaBHEHUE BUJIA

¥+ plx)y =qlx),

rae p(x)’ q(x) .
HEMPEPBIBHO

g depeHnnpyeMbie
¢byHKIMN Ha (a;b),

Jaiite onpenenenue TMHEWHOTO AU PepeHITnaIBHOTO ypaBHEHUS TIEPBOTO TOPSIIKA.

OIIK -2

43

P(x,y) =Xx+siny
O(x,y)= xcosy +sin y

=Cosy

vV
8—Q:cosy,
x b
or_ o9

To ects ¥ OX

ITosToMy, ypaBHEHUE B
TOJIHBIX

Onpenenure BU]L mddepeHnnanbHOro ypaBHEHUs
(x+sin y)dx+(xcos y+sin y)dy =0

OIIK -2
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g depeHnnanax

44

V/+6y/+9y=0
Cocmasnsem
Xapaxmepucmuiecko
e ypagnenue
k> +6k+9=0
(k+3)*=0
ki=k>=-3
y=Cie¥+Coxe™

Haiioume obwee pewenue oupgepenyuanbrnoco ypasHeHusl.
¥/ +6y+9y=0

OIIK -2
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JlanHO€  ypaBHEHUE
ABJISIETCS

OJTHOPOAHBIM, TaK KaK
byHKIIHN
M(x;y)=y*=3x"
N(x;y)=2xy
ABJISIFOTCS
OJTHOPOAHBIMU

(GYyHKUMSAMH ~ OJZHOTO
U3MEpEHUs 2.

JlenCTBUTENBHO,
M (tcty) = (t9)* =3(%)” 5
=1(y7 =3x%) =
=*M(x;y)

n

Onpenenute Bua qudpepeHnanbHOro ypaBHEHUS
(y2 — 3x2)dx+ 2xydy =0

OIIK -2
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N(ex;ty) = 2exty =
= 2t2xy = tzN(x; y).

46

ITonp3ysces Teopemon
Buera cocraBum
XapaKTEPUCTHUECKOE
YPaBHEHHME: TaK KaKk

kky =36+49 =85

To k> +12k +85=0,
ITo
XapaKTEPUCTUUECKOM
Yy YPaBHEHUIO
MOJy4yaeM JIMHEMHOE
OJTHOPOJIHOE
nuddepeHanbHoe
ypaBHEHHE
y'+12y"+85y =0

TTo KOpHAM XapaKTepPHCTHUECKOro ypapHeHns & = —0+75ky =—6-7i
COCTaBbTE JINHEWHOE OTHOPOJHOE NU(PPepeHIIMaIbHOE ypaBHEHHE.

OIIK -2

47

Tax Kak
ONPEICIIUTEID

12

#0

21 , TO c
IIOMOIIBHO
IIOACTAHOBKH

,  x+2y-1

[Tokaxute, KaK ypaBHEHHUE 2x+y+1 poxno cBecTr K oHOpOIHOMY
g depeHIraITbHOMY YPaBHEHUIO MIEPBOIO MOPSJIKA.

OIIK -2
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X=u+a
y:,9+,8, e

(05 B ) pelicHue
CHCTEMBI

x+2y-1=0
2x+y+1=0
YpaBHEHUE MOXHO
CBECTHU K
OTHOPOJHOMY.
Pemas CHUCTEMY,
HaxoauM
x=a=-1

y=p=1 , Torja
MMEEM MOJICTAaHOBKY
x=u-1
y=38+1
dx=du
dy=d3
MOJTyYUM

d% u—-1+29+2-1

OTKyJa

du 2u—-2+9+1+1
d9 u+29

,E;_2u+3
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3. Kpurepuu oueHHBaHUs KOMIIETEHIHIA
OHGHKa «OTJIMYHO)» BBICTABJISACTCSA CTYI[GHTy, c€CJlIn

- OH TOKa3aJI NIyOOKOE, MPOYHOE U apTYMEHTHPOBAHHOE OCBOSHHUE MPOTPAMMHOT0 Y4eOHOTO MaTepuaa, Ipy 3TOM OCTaBJICHHBIC BOTIPOCHI
6a30130r0 148 HpO[[BI/IHYTOFO ypOBHH paCKpBITBI IIOCIICA0BATCIbHO, YCTKO U JIOTHYCCKHU CTpOﬁHO, B ITIOJTHOM I/IC‘-IepHBIBaIOH_[eM O6I>€Me, OCHOBHBIC
KaTeropuu, MOHATHS U TEPMHUHBI Y4€OHOTO Kypca (OpMyIHUPOBAUCH IPABUIIBHO, HE JOMYIIEHO MPU OTBETE OMNOO0K;

- OH HpO[[eMOHCTpI/IpOBaJI BBICOKOC YMGHI/IG HpI/IMeHHTB HOJIy‘-IeHHBIe 3HAHUSA U HABBIKHW Ha HpaKTI/IKe qepe3 pemeHHe KOHerTHBIX 3a1a4
0a30BOr0 U MPOJBUHYTOTO YPOBHS, CBOOOAHO 0€3 3aTPYAHCHUI CITPABHIICS C TIOCTABJICHHBIMU 3a7[auaMu, IIOKA3aB BJIaJICHUE Pa3HOCTOPOHHUMH
HpI/IeMaMI/I 1 HaBBIKaMHU UX BBIIOJIHCHHUA, HC [[OHYCTI/IJI OH_II/I6OK 148 HeTOqHOCTeﬁ;

OHGHKa «XOpOH_IO» BBICTABJISACTCSA CTYI[GHTy, €ClIn

- OH TI0Ka3aJI TBEP/IOE 3HAHUE MPOTPAMMHOT0 y4eOHOT0 MaTepuana, pu 3TOM MOCTABICHHBINA BOMPOC PACKPHIT TPAMOTHO H I10 CYIIECTBY, B
JOCTaTOYHO MOJIHOM 00BbEeMe, OCHOBHBIE KaTETOPUH, MIOHATHS U TEPMHUHBI Y4€OHOTO Kypca (hOpMYITUPOBATUCH MPABHIBHO, JOMYIIEHBI IPU OTBETE
OTACJIIbHBIC HETOYHOCTU UJIKX OHA OH_II/I6Ka;

- OH IPOJEMOHCTPUPOBAII YMEHHE TPUMEHSTH MTOJTy4YeHHBIC 3HAHUS HA IPAKTHKE Yepe3 pelieHNne KOHKPETHOM 3a/1a4u 0a30BOTO YPOBHS,
CHpaBI/IHCH C HOCTaBHeHHOﬁ 3a):[aqeﬁ, IIO0Ka3aB BJIAJICHUC HGO6XO[[I/IMBIMI/I HpI/IeMaMI/I 1 HaBbIKaMH €€ BBIIIOJIHCHUA, HpI/I 3TOM [[OHYCTI/IJI HEC 60.]'[66
OJIHOM OIIMOKU;

OHGHKa «YI[OBJIGTBOPI/ITGJIBHO» BBICTABJISICTCSA CTYI[GHTy, €ClIn

-OH TI0Ka3aJ1 3HaHUE TOJILKO OCHOBHOM YacTH y4eOHOTO MaTepuaia 0e3 ero 4acTHBIX JeTaICH, IPH TOM IMOCTABJICHHBIN BOIIPOC PACKPHIT C
HapyIIeHHUEeM JIOTHUECKON TI0CIIeJOBATEIIbHOCTH, HE B TIOJTHOM 00beMe; ObLITH JIOMyIIEeHbl HETOUYHbIE ()OPMYITHMPOBKH OCHOBHBIX KaTETOPH, TOHATHH 1
TEPMUHOB y4eOHOT0 Kypca, a TakxKe OIUOKH (He OoJiee BYX) WM Psii HE3HAYUTEIbHBIX HETOYHOCTEH, HE MCKA3UBIIHNX CYIIECTBEHHO CYTh OTBETA;

- OH IPOJEMOHCTPHUPOBAI TOCPEACTBEHHOE YMEHHUE MPUMEHSThH TIOJyUYeHHBIC 3HAHUS HA TIPAKTHKE Yepe3 PelICHHe KOHKPETHOW 3a/1aun
0a30BOr0 YPOBHS, C TPYJIOM CIIPABUJICS C ITOCTABJIICHHOW 3a/1a4eii, TPH 3TOM JIOYCTHII HE 00Jiee IBYX OIUOOK;

OHGHKa «HGYI[OBJIGTBOPI/ITGJIBHO» BBICTABJISICTCSA CTYI[GHTy, €ClIn

- OH HE 3HACT 3HAYUTEIILHON YaCcTH MPOrpaMMHOr0 MaTepuaa, IOMyCKaeT CyIeCTBEHHbIC OMUOKH (0oJiee NBYX), 3HAUUTEIILHO HCKA3UBIITNE
ero cyTb. O1ieHKa HEYIOBJIETBOPUTEIHHO BBICTABIISICTCS TAKXKE, €CIIM OTCYTCTBYET OTBET HAa BOMPOC, TUOO CTYJCHT OTKA3aJICsl €r0 C/1aBaTh.

- OH HE IPOJIEMOHCTPUPOBAJI YMEHUE IPUMEHSTH MOJTy4YEeHHBIC 3HAHHS HA TPAKTUKE Yepe3 pelieHrne KOHKPETHON 3a7aui 0a30BOro ypOBHS, HE
CIpaBWJICA C TIOCTABICHHOM 3a/1a4eil WK JIOIYCTHJI TP €€ PELICHUH TPU U OoJiee cephe3HbIe OUTHOKH.
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