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COJIEPKAHUE

1. Tlepedyenr mIaHUPYEMBIX pPE3YJIbTaTOB OCBOCHHUS O0pa30BaTEIIbHOM
nporpaMMbl (MEpEeUYCHbh KOMIETEHIMM) C YKa3aHUEM HHAMKATOPOB HX
JTOCTHKEHUS U TJTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHUS 110 JUCIUILIUHE

2. TlepedyeHbp BOMPOCOB, 3aJaHUM, TEM [UIsI TMOATOTOBKH K TEKyIIEMY
KOHTPOJIIO



1. Ilepeyenb MIaHMpPYyeMbIX Pe3yJbTATOB OCBOEHUS 00pa3oBaTeIbLHOM
nporpaMmmbl (mepeYyeHb KOMIIETEHUHUH) € YKa3aHUEM HHAMKATOPOB HX
AOCTHUIKEHUS U IUIAHMPYEMbIX Pe3yJbTATOB 00y4YeHUs 0 JUCHUIJINHE

Jucnummza «Anrebpa u aHaJIn3» o0ecreuynBaeT
dbopMupoBaHUE Y CTYJEHTOB CIEAYIOUIMX KOMIETEHIINNA:

Kox MnaukaTops! Pe3yabTarhl 00yyeHust
KOMIIET HaumenoBanue OCTHIKEHHsE (ymMeHMsI M 3HAHUS), COOTHECEHHbIE
CHIHN KOMIIETeHIIUH KOMIIETeHLHH ¢ HHAMKATOPAMH J0CTHKEHUSA

KOMIIETCHIIUH

OII «IIpukaagHbie HHPOPMAILMOHHBIC CHCTEMbI B JKOHOMHUKE M (DMHAHCAX,

Mpoduinb: «IIpukiaaanbie HHPOPMALMOHHBIE CUCTEMbI B JKOHOMUKE M (PpUHAHCAX»

ITIKH-7

CrniocobHOCTh
BBITOJIHATH
CEpBUCHOE
o0cy>)KMBaHUE U
HaCTPOUKY
anmapaTHOTO H
MIPOrPaMMHOTO
oOecIieucHus, B
TOM YHCIIC C
y4eToM
TpeboBaHuit
nHGOPMAIIMOHHOM
0€30MacHOCTH

1. JIemoHCTpHpYyeT 3HAHUE
OCHOB (hyHKITMOHUPOBAHHUS
KOMITBIOTEPHOU  TEXHHKH,
perier 4acTo
BO3HUKAIOIINE MPOOIEMBI
B HMX  OKCIUIyaTalluu,
BBIMIOJIHSET  MEPBUYHYIO
YCTAaHOBKY M HAaCTPOMKY
MOMYJISIPHBIX MPOTrpamMM U
ONEPALIMOHHBIX CUCTEM.

2. JleMOHCTpHpYyeT 3HaAHUE
OCHOB (DYyHKIIMOHUPOBAHUS
ONEpPALMOHHBIX CHCTEM U
KOMIIBIOTEPHBIX ceTel,
HACTpauBaeT CETEBBIC
MOJIKJIFOYEHHUSI U CITYKOBI,
JMAarHOCTHPYET UX paboTy
Y peIIeT TUIINYHBIE 3a/1a49H
a/IMAHUCTPUPOBAHUS

ceTeil.

3HaTh: COBPEMEHHBIC OCHOBBI
(YHKIIMOHUPOBAHUSI KOMITBIOTEPHOM

TCXHUKH, MCETOJAbI PEIICHHUA YacTO

BO3HHMKAIOIIUX  MpobieM B HX
JKCIUTyaTaluy, MOPSIOK IMEPBUYHON
YCTaHOBKH u HACTPOUKHU
HOIYJISIPHBIX IIpOrpaMm u
OIIEPALIMOHHBIX CUCTEM.

YMeTb:  BBIIOJIHUTH  IEPBUYHYIO
YCTaHOBKY u HAaCTPOMKY
HEOO0XOIUMBIX porpamm U

ONEPALMOHHBIX CHCTEM, OINMUCHIBAThH
COCTaB M CTPYKTYypy JAAaHHBIX U

uHpOpMaIMK,  HCMOIB3YEMBIX B
peraeMon 3ajaqe, rpaMOTHO
MPUMEHSATh aJTOPUTMBI  OCHOBHBIX

MaTEMATHYCCKHUX MCTOJ0OB.

3HaTh: OCHOBBI ()YHKLMOHUPOBAHUS
OIIEPAaLlMOHHBIX CUCTEM u
KOMIIBIOTEPHBIX CETEW, HACTPOUKHU
CeTEeBbIX MOJKIIOUEHHH U CIIyXO0,
METO/bl JIMarHOCTUKU UX paboTy u

peuicHusd OCHOBHBIX 3a1a4
aJIMUHHUCTPUPOBAHUS CETEH.
Ymern: no100paTh TUIst

I/ICCHC,Z[yeMOfI 3aa4u ONCpaluOHHbIC
CUCTCMbl MW KOMIBIOTCPHBIC CCTH,
HAaCTPOUTHL CCTCBLIC IOAKIIOYCHUA U

CITY>KOBI, TIPOBECTH JMATHOCTHKY WX

paboThl, pemaTh TUIWYHBIC 337a4d
aIMUHUCTPUPOBAHUS CETEH.




3. Hcnonb3yeT cepBepHbIE
ONEpAILMOHHBIE  CHCTEMBI
TUTSt pa3paboTKu u
pa3BEepThIBAHUSA  CETEBBIX
IIPWIOKEHUH, HACTPAUBAET
BEO-CITy’)KOBI, = YaCTHYHO
aBTOMaTH3UPYET U

IPOIIECCHI.

4. JleMOHCTpHUpYET 3HAHUE
OCHOB KOMIIBIOTEpHON
0e30I1aCHOCTH,
QITOPUTMOB MU(POBAHUS,
XCIIUPOBAHMs,  TOHATUH
ayTeHTU(UKAIINY,
aBTOpHU3alUY, IHU(POBBIX
CepTU(HKATOB,
MPOTOKOJIOB
nepenavyn JaHHbIX.

0Oe30macHOM

3HaTh: COBpPEMEHHbIE
OIepaIlMOHHBIC
UCTIONb3yeMble MpH pa3paboTke H
pa3BepTHIBAHUT CETEBBIX
NPUIOKEHAH B TPOIECCE PEIICHHS
3a1a4 npodecCHoOHaTbHON
JeATEeIbHOCTH.

YMeTh: BBHIOpaTh COOTBETCTBYIOIIHE
pemraemMoll  3amade  CepBEpHBIC
olepanoHHbIe CHCTEMBI,
pa3pabaTbiBaTh M pa3BEpPTHIBATH
CEeTeBbIC TPHIOKCHHS, HACTPAUBAThH
BeO-CITy>KOBI, YaCTUYHO
aBTOMAaTH3MPOBATH ATU MPOILIECCHI.

CEpBEpHBIE
CUCTEMBI,

3HaTh: COBpEeMEHHbBIE OCHOBBI
KOMIBIOTEPHOMH 0e30macHOCTH,
AITOPUTMBI mmdpoBaHus,
XEUIMPOBaHMS, TTOHSATHUS
ayTeHTU(UKALIUH, ABTOPH3AIINHY,
M POBBIX cepTu(uKaToB,
MIPOTOKOJIOB 0€30MacHON Tepeaadn
JTAHHBIX.

YMeTb:  TpaMOTHO  TNPUMEHSTH
OCHOBHBIE METO/IbI, HCIIOJIb3yEeMbIE B
obyactu KOMITBIOTEPHOM
0€e30IMacHOCTH,  HCIIOJb30BaTh B
npodecCHOHANBbHOM  AEATENbHOCTH
JITOPUTMOB mmpoBaHu,
XEIINPOBAHUS, MOHATUN
ayTeHTH(UKAIUH, aBTOpPHU3AIIHH,
U(PPOBBIX cepTU(UKaATOB,

MIPOTOKOJIOB O€30IMacHOi Tepenadn
JIAHHBIX.




2. IlepeyeHb BONMPOCOB, 33JIaHMi, TeM JJsl MOATOTOBKHM K TEeKylIeMy

KOHTPOJIIO
1 cemecTp
1. Marpuiibl ¥ UX BUJIBIL.
2. Onepauuu Haj MaTpULlaMH: CIOKEHUE (BBIYMTAHUE) MATpPHUI], YMHOKECHUE
MaTpULbl HA YUCIIO, TPAHCIIOHUPOBAHUE MATPHILIBL.
3. Onpenenurenu Marpui]. Popmyibl BBIYUCIEHUS] ONPEAETUTENS 2-TO U 3-TO
MOPSIJIKOB.
4. Panr maTpuibl. DnemMeHTapHble TpeoOpa3oBaHus MATPULL.
5. OO6partHas Matpuiia (onpezaesneHue, Gopmyia HaXOXKICHUS).
6. IlepBeIil 1 BTOPOM 3aMeUYaTeNIbHbIN MIpeell.
7. Omnpenenenue Touku paspbiBa PyHkiuu. Touku paspeiBa 1-ro u 2-ro popa.
8. OmnpeneneHue MPoU3BOAHON (QYHKIIMH B TOUKE.

9. OcHoBHBIE NpaBuiia AUQhHepeHITuPOBAHUS.

10. OmnpeneneHue TOYKH IKcTpemMyMa. HeoOXonumoe W T0CTaTOYHOE YCIOBHS
CYILIECTBOBAHMS IKCTPEMYMA.

11. IIpaBumno Jlonuras.

2 cemecTp

Onpenenenne HEONPEIEIEHHOIO HHTErpaa.

CBolicTBa HEOIIPEAEIIEHHOIO NHTErpaa.

dopMyiia 3aMeHbI IEPEMEHHON B HEONIPEAECIIEHHOM MHTErpale.
dopMyIia UHTErPUPOBAHUSA 110 YACTSIM JJI HEOIIPEAEIEHHOTO HHTErpaa.
Onpenenenue onpeaeIeHHOro HHTErpaia.

dopmyiia 3aMeHbI IEPEMEHHON B OIIPEAEIICHHOM UHTErpalle.

dopMmyIia UHTErPUPOBAHUS 110 YACTSIM JJI ONPEACIIEHHOIO HHTErpaa.
OyHKIUS HECKOJIbKUX TNepeMeHHBIX. YacTHple NTpPOU3BOAHBIE (PYHKIIUU
HECKOJIBKUX NEPEMEHHBIX.

9. YacTHble IPOM3BOJHBIEC BBICIIUX ITOPSIAKOB.

10. duddepeHunanbHble ypaBHEHUS C pa3IesIOIIMMUCS TEPEMEHHBIMU.

11. Opnoponnbie auddepeHIuanbHbIe YPaBHEHUS TIEPBOTO MOPSIKA.

12. Jluneitabie auddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSIKA.

XN WD =

OTBeThI HAa BONPOCHI

1 cemecTp

1. MaTpuubl 4 X BUAbI
OTtBeT



Mampuyeii A pa3MepHOCTH Mk HA3BIBACTCS TAOJIMIA YHUCEI, COCTOSINAA U3 M

CTPOK U K CTOJIOIIOB:

a,;; dp a,
A=| 9 9 a,,
M
aml am2 amn
a; - njeMeHT Marpuilbl. MHAekc i — HOMep CTpPOKH, j — HOMEp CToJoIa.

Coxpaménnoe 0003HaYCHHE MATPUIIBL: A=é., Ay, A,

Martpuna npavoyeonvuas, ecnu m#n, [lpu m=n matpuna xeaopamuas, YciIo n —

MOPSIAOK MATPHUIIBI.

2. Onepanum HaJA MATPUIAMH: CJ0KeHHe (BbIYMTAHME) MATPMHIL,

YMHOKeHHe MATPUIIbI HA YU CJI0, TPAHCTIOHNPOBAHHUE MATPHUIIbI

Ciaoxenue (BbruMTanue) marpun. CKIagpiBaTh MOXKHO JIMIIb MaTPHUILIbI
0OUHAKOBOU  PA3MEPHOCMIU. CymMmupyeM U BBIYMTA€M COOTBETCTBYIOIINE

3IIEMEHTHI MATPHII.
A=(, B=i,
C=A+B=( — cymma matpuil A u B, eciu ¢;=a;+by,
D=A-B={—pa3Hoctb Matpuil A u B, ecim d;=a; ~ by,

YMHOKeHUue MATPUIIbI HA YUCa0. [[pyu yMHOXKEHUH MaTpUIlbl A=( Ha YHUCIIO

@ BCE PIIEMEHTBI A YMHOKAaeM Ha yucio a: C=a A=¢,

TpancnonunpoBanue Marpuu. MaTpuily, TOJy4eHHYIO U3 MaTpullbl A 3aMeHOMN
e€ CTPOK COOTBETCTBYIOIIMMH CTOJIOLIAMH, HA3BIBAIOT MPAHCHOHUPOBAHHOU K A 1

0003HavarT A’

3. Onpenenurenn MaTpul. PopmyJibl BLIYMUCICHUS ONPeEAeJTUTENs 2-T0 U
3-ronopsiAKoB.
OtsBer
Kaxxmoil kBagpaTHOW MaTpulle CTaBUTCS B COOTBETCTBHE YUCIO, KOTOPOE

Ha3bIBaeTCs € onpedenumenem (IETEPMUHAHTOM).

Oo6o3Hauenue onpeaenurens det A, A, A4,



a a
A="1" "Bl=a,1ay ~apay ONpeSENUTENL BTOPOTO MOPsiIKa

ay, Ay
Onpeoenumenem mpemve2o nopsiOKa Ha3bIBAETCS YUCIIO:

a;; dp dgp
A | =0y Ay A3+ A1, A3 A5y +0y A3, A3~ A3y Ay) Ay3~ Ay Ay A3~ A3, 0530y,

Az 43 dg

IIpaBuno  TPEyroJbHMKOB  JUIS
BBIYUCJIEHUS  oOmpeaenurens 3-ro

MOPSIKA.

4. Panr maTpunbl. J1eMeHTaApHbIE PE0OPA30BAHNS MATPHIL.
OtBeT
Panr maTpuiipl — HAaHOONBIINIA TOPSIIOK MUHOPA, OTIUYHBINA OT HYJIS.

DneMeHTapHble MpeoOpa30BaHUs MATPHULIBL:

1) mepecTaHoOBKa ABYX CTPOK (CTOIOIIOB);
2)yMHOKEHHE JIEMEHTOB CTPOKH (CTOJIOIA) HA YUCII0, HE PaBHOE HYJIIO;

3)npubaBiieHre K 3JEMEHTaM CTpPOKHU (CTOJIOIa) COOTBETCTBYIOIIUX
AJIEMEHTOB JIPYroi CTPOKH (CToJI011a), YMHOKEHHBIX Ha JII0OOE YUCIIO.

C momoIpio 3JeMEHTapHBIX MPEeoOpPa30BaHU MATPHUIy MOXKHO IPHUBECTH K
TpamnenueBUIHON WM TPEYTOJIbHOMN dhopme: (Ipumep)
all a12 013
0 a ayl.
0 0 a,

Panrom TpanenueBuaHON MaTPULIbl HA3BIBACTCS YUCIIO €€ HEHYJIEBBIX CTPOK.

Bce  marpunbl, NOJYYEHHBIE W3 JAHHOM NOYTEM  DJIEMEHTapHBIX
npeoOpa3oBaHuii, Ha3bIBAIOTCSA SKBUBAJIEHTHHIMU. Bce OHM MMEIOT OJAMHAKOBBIM
paHr.

S. OoOparHast maTpuua (onpeaejenue, popmysia HaxXoKIACHHA).
Otser

A — kBagpatHas Marpuua. QOparHoil g HeE€ MaTpuleld Ha3bIBaeTCs
Marpwuiia, 06o3HayaeMasi A ' M yJOBJIETBOPSIOIIAS YCIOBHIO:
AA'=A""A=E.

OO6paTHas MaTpulla UMEET BUI:



- All A21 A31
A =—JA, A, A, | (s MaTpuIbl 3 MOPsIKA)
A13 A23 A33

rae A; — anredbpamdeckoe JOMOTHEHHE dJIEMEeHTa d; MaTPUIIbl A.

6. IlepBblii 1 BTOPOIl 3amMedaTe IbHbII MpeeJI.

OTBer

sin x
=1

[lepBbiii sameuarenbHbli mpepen.  lim=
x-0

v o . 1 X
Bropoii 3ameuaTenbHblil mpegen.  lim (1 +_) —e

X o 0 X

7. Onpenenenne Touku pa3pbiBa pynkunu. Touku paspsiBa 1-ro u 2-ro

pona.
OtBeT
Touka X, Ha3pIBaeTCs TOUKOM pa3pbiBa Qyuknun f(x), ecnu f(X) He onpeaeneHa B

TOYKE Xo WU HE SIBJISETCS HENPEPBIBHOM B 3TOM TOUKE.

Touka X, Ha3pIBaETCS TOUKOI pa3pbiBa 1- ro poaa, eciu B 3TON ToUKe (QyHKIIUS
f(X) uMeeT KOHEeYHbIE, HO HE PAaBHBIE IPYT APYTY JIEBBIN U IPABBIA IPEIEIBL.
lim f(x)# lim f(x)
X - X+ 0 X - Xo—0
Touka X, Ha3bIBAETCS TOYKOH pa3pbiBa 2 — ro pojJa, eCciu B 3TOM TOUKe (QYHKIIHS

f(x) He umeeT XOTs ObI OAHOTO U3 OJTHOCTOPOHHUX MPEJEIOB WA XOTsI Obl OJIUH U3
HUX OECKOHEUEH.

8. Onpenesienue npousBoAHON PYHKIMH B TOYKE.
OTtBer
IIpousBoanoii ¢yHKIMK f(X) B TOYKE X = Xo HA3bIBACTCSA MPEAENl OTHOIICHUS

npupameHus (yHKIMM B 3TOW TOYKE K IMPUPAIICHUIO apryMEHTa, €ClId OH
CYILECTBYET.

9. OcHoBHBIC NpaBuJIa AU PepeHIHPOBAHMS.

OtBeT
O6o03HaunM f(x) = u, g(x) = v- Gyakuu, udPepeHupyemMbie B TOUKE X.

D(u+v)=u"£v’

2) (uv)' =uv' +u'v



3)(2) =L_2vu, ecim v # 0

\4 %

10. Omnpenesenue Touku 3kcTpemyma. Heo0xoaumoe u 10cTaTouHoOe
YCJIOBHUS CYIIIECTBOBAHHUSA IKCTpPeMyMa.

OtBer

Toukn MakcuMyma U MUHUMYMa QYHKIIUU HA3bIBAIOTCS TOYKAMM IKCTPEeMyMa.

Heo0xoqumoe yciioBue cynmecTBoBanus d3kcrpemyma Eciu ¢pynakius f(x)
muddepeHpyemMa B TOUYKE X = X; ¥ TOUYKA X; SBISETCS TOUYKOU SIKCTpEMyMa, TO
npou3BOAHAS GYHKIIMK oOpamiaeTcs B HyJib B 3TOH TOUKE.

JlocTaTo4uHble YCI0BHUS cyliecTBOBaHMs 3KcTpemyma [lycts pynkmms f(x)
HEIpepbIBHA B UHTEPBAJE (a, b), KOTOPBIN COAECPKUT KPUTHUECKYIO TOUKY X, U
muddepeHupyema Bo BCEX TOUKaxX 3TOr0 MHTEpBaia (KpoMe, MOKET ObITh, CAaMOM
TOUYKH X;). Eciiu mpu nepexoze uepes TOUKy X; CJIeBa HallpaBo MPOU3BOIHAS
¢dbyukiuu f'(X) MeHsIeT 3HaK ¢ “+” Ha “-“, To B Touke X = X; pyHkius f(x) umeer
MaKCHUMYM, a €CJIM IIPOU3BOIHAS MEHSET 3HaK ¢ “-“ Ha “+”’- TO PyHKIUS UMeeT
MUHUMYM.

11. IIpaBuio Jlonurans
OtBerT
Ecmm pynxmum f(x) u g(x) nuddepenimpyemsl B BOTU3HU TOUYKHU a, HEIPEPHIBHBI B
TOYKe a, g'(X) oTyinuHa OT HyJjs BOu3u a u f(a) = g(a) = 0, To mpeaen OTHOLIEHUS
GyHKIUNA TPU X—>a PaBEH MPeAeNly OTHOIICHUS UX MPOU3BOIHBIX, €CIIA ATOT
npeaen (KOHEYHBINA Wi OECKOHEUHBIH) CYIIECTBYET.

flx) f(x)

lim ——=1lim
Xaag(x) xHag(X)

2 cemecTp

1. OnpeneseHue HeonpeaeJJeHHOTO0 HHTErpaJa.
Otser
HeonpenenennsiM nHTerpasom ¢pyHkuuu f(X) Ha3pIBaeTCs COBOKYITHOCTD
nepBOOOpPa3HBIX (PYHKIIMI, KOTOPBIE ONpPEIeIeHbl COOTHOLIEHUEM:

F(x) + C.
BanmuceBator: [ flx)dx=F(x)+C;

VYcaoBueM CyiecTBOBaHUS HEOIPEACIEHHOTO HHTErpajia Ha HEKOTOPOM
OTpE3Ke SIBISETCS HEMPEPHIBHOCTH (DYHKIIMUA HA 3TOM OTpE3KeE.

2. CsoiicTBa HeompeaeJeHHOr0 HHTerpaJja:
1. (J'f(x)dx)?(,
2. d([ flx)dx)=f(x)dx;



3. [ dF(x)=F(x)+C;
4. f (u+v— W)dx=f udX+f vdx - f wdx; T71e U, Vv, W — HEKOTOpbIe (DYHKITUH OT X.

5. € flxjdx=C [ flx)dx;

3. d@opmy.ia 3aMeHbI IEPEeMEHHOH B HeoNpeAeJIeHHOM HHTerpaJie.
OtBerT
Ecnu tpebyercs HallTu HHTErpai f f(x)dx, HO CTTO’HO OTHICKATh MEPBOOOPA3HYIO,

TO C IOMOIIIBIO 3aMeHbI X = @(t) u dx = ¢'(t)dt nomyyaercs:
J flx)ax= [ flole))e (c)ae

4. ®opMyJia HHTErPUPOBAHUSI MO YacCTAM I HeoNpeaeJeHHOro
HHTerpaJja.
OTtBer
Cnoco6 ocHOBaH Ha U3BECTHOM (popMyJie IPOU3BOIHON MTPOU3BEACHUS:

(uwv) =u'v+vu
TZIe U U V — HEKOTOpPbIE (QYHKIINH OT X.
B muddepennmansuoit popme: d(uv) =udv + vdu

[IpouHTErpupOBaB, MOTYYAEM: f d(UV)qudV+f vdu, a B COOTBETCTBUU C
MIPUBEICHHBIMU BBIIIE CBOMCTBAMU HEONPEACIICHHOTO UHTErpaia:

uv=f udv+f vdu 150051 f udv=uv - f vdu;
[Tonyuunu GopMyily UHTETPUPOBAHUS IO YACTAM, KOTOpPasi O3BOJISIET
HaxOJUTh UHTETPAIbl MHOTUX JIEMEHTapPHBIX (DYHKITUH.

5. CaoiicTBa onpeaeIeHHOI0 HHTerpaJa.
OTtBeT

1) j'Af(x)dx=A} flx)dx;

b b

(f1(x)if2(x))dxzf f1(x)dXif fz(x)dX

a

2)

3) J flx)dx=0

S e 2 8

b

4) f f(x)dxz—i f(x)dx

a

6. ®opmy.ia 3aMeHbI IEPEMEHHO B OIpeleICHHOM HHTerpalie.
OTtBeT

b
ITycth 3aman uHTETpaAl f f(x)dx, rne f(x) — HenmpepbIBHAs (YHKIMS HA OTPE3KeE [a,
b].

BBeneM HOBYIO EpEMEHHYIO B COOTBETCTBHH C hopmyJion X = @(t).

10



Torza ffw(t)}cb'(t)dt:F[«b(t)]vi Fl¢(B)]-F[¢(a)|=F(b]-Fla)

7. @®opMyJia HHTETPUPOBAHMS 10 YaCTAM JJIsl ONPEAEJIeHHOTI0 MHTerpaJa.
OtsBer
Ecmu pynkiuum u = @(x) u v = y(X) HEMpepsIBHBI HAa OTpe3Ke [a, b], a Taxxke
HEIPEPHIBHBI HA 3TOM OTPE3KE WX MPOU3BOIHBIC, TO CIpaBe nBa (popmyia
WHTETPUPOBAHUS IO YACTSM:

b b b

f udv=uvV —_f vdu.

a a a
8. ®@DyHKuMS HEeCKOJbKHMX NepeMeHHbIX. UacTHbIE NPON3BOAHbIEe QYHKIMH
HECKOJIbKUX IIepeMEeHHBbIX.
OtBer
Ecnu kaxnoi nape He3aBUCUMBIX JIPYT OT JIpyra 4ucel (X, y) U3 HEKOTOPOro
MHO>KECTBA 10 KaKOMY - JTMOO IPABUILY CTABUTCA B COOTBETCTBUE OJIHO WM
HECKOJIBKO 3HAYEHHUM NIEPEMEHHOM Z, TO IEPEMEHHASI Z HA3bIBACTCS (PyHKIMEH
ABYX IepeMeHHbIX.

z=1(x,y)
[TycTh B HEKOTOPOI 00acTH 3a1ana GpyHkuus z = f(X, y). BosbmeMm
IPOM3BOJIbHYIO TOUKY M(X, Y) ¥ 3a71a M mpupainieHnue AX K nepeMeHHou x. Torma
BenmunHa Az = f( X + AX, y) — f(X, y) Ha3bIBa€TCS YaCTHBLIM NMPpHUpPAllleHUEM
(pyHKIMH 11O X.

Az . .
Torga lim j HA3bIBACTCA YAaCTHOM Mpou3BoaHoI ¢hyHKIuu z = f(X, y) 1o Xx.
Ax -0

9. YacTHbIe NPOM3BOAHBIE BLICHINX NOPSIKOB.

OTtBeT

Ecnu ¢pynknus f(x, y) onpenenena B HeKkoTopoi oosactu D, To ee yacTHbIe
poM3BOAHEIE f,(x,y) m f,(x,y) Toxke GyayT ompeeneHsl B Toi %ke 001acTH UK ee
YacTH.

Bynem Ha3bIBaTh 3TH MPOU3BOAHBIC YACTHBIMHU MPOU3BOAHBIMHY NEPBOIO
NOpAIKA.

[IpousBoaubie HTHX QYHKIUI OyAyT YACTHBIMHM NPOU3BOAHBIMH BTOPOT0
NopsiAKa.
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10. AuddepenunanbHbie ypaBHEeHHS C Pa3ae/sIlOUIMMUCH epeMeHHbIMH.
OTtBeT
JuddepenuuansHoe  ypaBHeHHE  y =f(x,y|Ha3bIBaeTcs ~ ypaBHEHHEM €
pa3aesoIUMHCS ePeMEeHHBIMHU, €CIIH €70 MOKHO 3aIlMCaTh B BUJIE
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y=alx|Bly).

11. Oanopoaublie U@ depeHHATbHbIC YPABHEHUS NIEPBOI0 MOPSAKA.
Otser
Pemenne m000ro OAHOPOAHOIO YpPaBHEHHS OCHOBAHO Ha IPUBEIACHUM 3TOTO

YPaBHCHUA K YPABHCHUIO C PA3ACIIAIOIMNMUCA IICPCMCHHBIMHU

Hcxoanoe muddepeHranbHoe ypaBHEHHE TaKMM 00pa3soM MOXKHO 3aIlicarh B
BHCy =¢ ul

12. JIuneiinbie 1 ¢epeHunaibHble ypaBHEHHS EPBOI0 NMOPAIKA.
Otser
HuddepenunanbHoe  ypaBHEHHE  Ha3bIBA€TCS  JHMHEHMHBIM  OTHOCUTEJIBHO

HeI/I3BeCTHOﬁ (bYHKIII/H/I U €¢ HpOHSBO}IHOﬁ, €CJIU OHO MOXET 6BITB 3alIUCAaHO B
Bujge: y +P(x)y=Qlx],

IIPH ATOM, €CJIH TIpaBas 4yacTh ((x) paBHA HYJIO, TO TAKOC YpaBHCHUE HA3BIBACTCSI
JIMHEHHBIM OJHOPOAHBLIM AU depeHIINaTbLHBIM YPaBHEHUEM, €CJTH MpaBasi 4acTh
QO(x) He ©paBHa HYyJIIO, TO TakKoe YpaBHCHHE Ha3bIBACTCAd JIMHEHHBIM
HEOHOPOAHBIM TH(depeHIINATHFHBIM YpaBHEHHEM.

Kpumepuu 6annvnoii oyenku pa3iudnwvix hopm meKyuiezo KOHmpons

ycnesaemocmu

Buo yuebnoii oesmenvrnocmu bannv Ipumeuanue

BricTymuieHre 1o BOpocy Ha CEMUHAPCKOM 3aHITHH Ho5 20 6ammoB g0 15
HOSAOps

AynuTopHas nmpakTHdeckas padora Ho 11

ITocemaemocTh Jo 4

AynutopHas mpakTuieckasi pabora Ho 11 20 6amos go 30
nekaops

[Mucemennas paboTa Ho 5

ITocemaemocTs o 4

Hroro 40 3a cemectp
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[Topsimok nepeBojia 100-0amuTbHOM OLIEHKH B MATHOAIUIHBHYO

100-6annbHas cucTema 5-0annbHas cucrema
50-100 3a9TeHO
menee 50 HE 334TEHO
86-100 OTJIUYHO
70-85 XOPpOLLIO
50-69 YAOBJIETBOPHUTEIHHO
Menee 50 HEYJIOBJIETBOPUTEIHHO

CTyAeHT cuuTaercs aTTECTOBAHHBIM MPHU YCIOBHH, YTO CyMMa OaJIJIOB 3a paboTy B

cemecTpe (MOAyJie) U OTBET Ha 3a4eTe/IK3aMEHEe COCTaBIsIeT He MeHee 51 Oarna.
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