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noarotoBku 09.03.02 MHpopManoHHbIE CUCTEMBI U TEXHOJIOTHU

3. Pazpaborunk: Mantoposa .B. — kaHnuaaT negaroruaeckux HayK, JOICHT, 3aBEYFOITHI
Kadeapoi AIEKTPOIHEPTETHKN U TPAHCTIOPTA

IIpeacenarensn:
Macrotuna ['.B. — xangupar TeXHMYECKMX HaykK, JOLEHT, 3aBeaylouuii kadempoi
3JIEKTPOIHEPTreTUKY U TPAHCIIOPTA

Yi1eHbI KOMUCCHH:
PocroBa A.T. — kanmumat (u3HKO-MaTeMaTHYeCKHMX HayK, HOLEHT, mpodeccop Kadeaps
AJIEKTPOIHEPIETUKU U TPAHCIIOPTA,;

Yepnos I1.C. — kanaMIaT TEXHUYECKUX HAYK, TOLEHT Kadeaphl AIEeKTPOIHEPTETUKU U
TpaHCIopTa

IIpeacraBuTeb Oprauu3anuy padoroaaress:
EnuceeB M.A. — rnaBubiii s3HepreTuk OAO «lIsaturopckuit Xae00KOMOMHAT

OKcrnepTHOE 3akiodyeHue: Gpona oueHouHbIX cpenacts coorBercTByeT OIl BO mno HampasieHuto
noaroroBku 09.03.02 MHdopmannoHHBIE CHUCTEMBI M TEXHOJOTMM W PEKOMEHAYETCS JUIs
OLIEHUBAHMs YpOBHS C(HOPMUPOBAHHOCTH KOMIIETEHLMH MPU MPOBEJCHUU TEKYILEro KOHTPOJIS
yCIIEBAEMOCTH M NMPOMEKYTOUHOM aTTecTalluu CTYACHTOB MO AUCHUILIMHE «MaTemaTHuecKuii
aAHAJIN3.

5. Cpok netictBust ®OC onpenensieTcss CpOKOM peau3aii 00pa3oBaTeIbHON MPOrpPaMMBbl.



Onucanue nmokasareJieil 1 KpUTepHeB OLEHMBAHUA HA PA3JIMYHBIX
Tanax ux ()OpMUPOBAHUS, ONIUCAHHE IIKAJ OLIEHUBAHUA

Kommnerenmus (un),
HHIUKaTOp (Bl)

YpoBHU CHOPMHUPOBAHHOCTH KOMITETCHIIH( U )

MuHUMaTbHBIN
YpOBEHB HE
JOCTUTHYT

(meymoBieTBOpH

TEJIBHO)
2 Oamra

MuHuMaIbHbI
11 ypOBEHb
(ymoBneTBOpH
TEJIbHO)

3 Gamna

Cpenuuit
YPOBEHB

(xopor10)
4 6amta

Bricokuit
YPOBEHbB
(oTIMYHO)
5 6amioB

Komnemenyua: OIIK-1 — CnocobeH MpUMEHSITh €CTECTBEHHOHAYYHbBIE W OOIenHKeHepHbIe 3HAHUA,
METOJIBl MAaTEeMaTUYeCKOTO aHalli3a W MOJICIIUPOBAHUS, TEOPETHYECKOTO M DKCIEPUMEHTATLHOTO
WCCIIEIOBaHUS B MPO(HECCHOHATIBHOM JIeSITEeNbHOCTH

Pe3ynbTaTel
o0yueHUs
JUCITUTUTAHE
(Moymro):
Unouxamop:

10

N -1lomnk-1 3nakom ¢
OCHOBaMM
MaTeMaTHKH,
¢buznkw,
BBIUHMCIIUTEIbHOMN
TEXHUKH H
MPOrpPaMMHUPOBAHUS.

He 3HAKOM c
OCHOBAaMH  TEOpPHUH
MIpEeJIeIIoB,
nuddepeHIraIbHOT
0 WCYHCIICHUS,
HHTETPaTBHOTO
HCUHCIICHNUS,
TEOpUH PpsLIIOB,
muddepeHIraTbHEL
X YpaBHEHUI

Yacmuunvie
3HAHUA
OCHOB
MIPEJIeIIoB,
nuddepeHnmab
HOTO
HCUHUCIICHNUS,
HHTETPaIbHOTO
HCUHCIICHNUS,
TEOpPUH  PSIIIOB,
muddepeHnras
HBIX ypaBHEHUHI

TEOpUHU

3naem

OCHOBBI TEOPUH
NPEJIeIOB,
TuddepeHIIanbHO
T'O MCUUCIICHUS,
MHTETPATBHOTO
HCUYHCIICHUS,
TEOPHH PSIIOB,
mudepeHraIbH
BIX YpaBHEHUH

Bnaem
OCHOBBI TCOPHH

TIPEAENOB,
nuddepeHIraIbHOT
0 UCYHCIICHHUS,
UHTETPaIbHOTO
UCYHCJICHUS, TEOPHHU
pAmoB,
muddepeHIraTbHBIX
YpaBHEHHH €
BO3MOXKHOCTBIO
OLICHHUTH UX
MIOJTHOTY U CBSA3b CO
CMEXHBIMHU
001acTsIMH 3HAaHUS

Omcymcmeyiom Yacmuunvie Ymeem Ymeem
yMeHus yMeHus MPUMEHSATH OCHOBBI | IPUMEHSTH OCHOBBI
MIPUMEHATh OCHOBBI | IPUMEHSTH MaTeMaTHYeCKOT0 | MaTeMaTHYECKOTO
MaTeMaTHIecKoro OCHOBBI aHaImM3a JUIsl | aHaiu3a JUIst
aHaM3a JUISl | MaTeMaTH4YeCKOT | pelIeHHs 3aja4y | peuieHus 3aa4
pereHus 3aja4 | 0 aHanM3a JUIsi | MCCJIEJOBAHUS W | MCCIEIOBaHMs u
UCCIIeIOBAHUS W | peumieHust  3a/a4 | MOJAEIUPOBAHUS MO/ICITMPOBAHUS
MOJICTIMPOBAHUS UCCIIEZIOBaHUSl U | MPOQEeCcCHOHATIBHO | MPO(eCcCHOHANBLHON
npoeccHoHaNBHO | MOAENUPOBAHUSl | U JIESITENbHOCTH JIeSTeNIbHOCTH,
JeATeIbHOCTH npodeccuoHabH TpeOyroIMX
Ol IeSITEebHOCTH WHHOBALMOHHBIX U
HeCTaHJapTHBIX
MOJIXO/IOB U
METOJIOB pEIICHHs
He enadeem | Yacmuuno Braoeem Braoeem nasvikamu
HaguliKamu eraoeem HaguIKamMu MIPUMEHATh OCHOBBI
MIPUMEHSTh OCHOBBI | HAGBIKAMU MPUMEHSTh OCHOBBI | IIPUMEHSITH OCHOBBI
MaTeMaTH4eCcKOro MIPUMEHSITh MaTEeMaTUYeCKOro | MaTreMaTHYeCKOro
aHaM3a JUIsl | OCHOBBI aHanM3a JUIsl | aHaiu3a JUIst
peteHus 3aJa4 | MaTEeMaTHYECKOT | PEeIIeHHs 3aja4 | peuieHus 3aja4
HCCIIeIOBAHUS M | 0 aHaiuM3a JUIS | UCCIENOBAHUS U | MCCIIEJOBAHUS u
MO/JICITMPOBAHHUS pelieHust  3a/1a4 | MOZEIMPOBAHUS MO/ICTTMPOBAHUS
IpoQeCCHOHANBHON | UCCIENOBaHMsI U | MPO(ECCHOHATIBHO | MPO(eCcCHOHAIBLHOMN
JeATeIbHOCTH MOJICTIMPOBAHUSL | ¥ AEATEIBHOCTH JIeITeNIbHOCTH,
npodeccHoHaIBEH TpeOyrommx
Ol J1eSITebHOCTH WHHOBALMOHHBIX U
HEeCTaHJapTHBIX
MOJIXO/I0B U

MCTOZIOB PCIICHUA




NJ1-20nk-1 Pemaer Omcymcmeyrom Yacmuunvie Xopowue 3nanus Omauynvie 3Hanus
CTaHIapTHBIC 3HAHUA . 3HAHUA OCHOBHEIX OCHOBHBIX HOHHTHﬁ,
TpodeccHOHATBHBIE OCHOBHBIX TIOHSATHH, | OCHOBHBIX HOHATUH, 3aKOHOB | 5omonon o
3aKOHOB U | TOHATHH, Y METOJI0JIOTUU
3aga4u c METOI0JIOTHH
METOJ0JIOTHH 3aKOHOB U | IPUMEHEHUS
TIPUMCHCHHEM MIPUMEHEHUSI METOI0JIOTUH arnmapara TIpUMCHCHU
CCTCCTBCHHOHAYYHbI | anpapara MIPUMEHEHUS Maremaruueckoro | alnapara
X " | mMaremaTHyecKoro amnmnapara aHanusa B MaTeMaTHIeCKOTO
OOILENHKEHEPHBIX aHaJIn3a B | MATEMAaTHUYECKOT | MPO(ECCHOHANBLHO | aHANM3a B
3HAHUH, METOJOB | mpodeccuoHanpHOM | 0  aHamu3a B | I IeATENbHOCTH PO ecCHOHANBHOI
MaTeMaTHIeCKOTrO JIESATEILHOCTH HE)O(I)GCCI/IOH%UILH JeATETHHOCTH BO
aHaJin3a )44 OH ICATCIBHOCTH B3aMMOCBSI3U CO
MOJEIUPOBAHUS. CMESKHBIMH
JTUCUUIUIMHAMU
Omcymcmeyiom Yacmuunvie Ymeem Ymeem
yMenus yMeHus I10JIb30BaThCS TI0JIb30BATHCSA
MIPUMEHSTHh OCHOBBI | MPUMEHSTh OCHOBaMH OCHOBaMU
MaTeMaTH4eCKOIo OCHOBBI MaTeMaTHYECKOT 0 MaTeMaTU4ECKOI0
aHaiu3a B MaTeMaTHUYECKOT | aHauu3a i aHaiM3a JUIst
mpo¢eCCHOHANBHON | O aHaNM3a B pelieHus 3anaq peuienus 3aaay
JESATENIbHOCTH npogecCHOHANbH | TpodecCHOHANBHO | MPOodeCcCHOHATHHOM
Ol IeITENIbHOCTU | ¥ IeATEeIbHOCTH JIESITEIbHOCTH
TpeOYIOMIIX
WHHOBAIIMOHHBIX U
HECTaHJapTHBIX
MOAXOA0B U

METOJIOB peIICHHUS

He 6raoeem Yacmuuno Bnaoeem Bnaoeem nasvikamu
HABLIKAMU enaoeem HABbLIKAMU peteHus 3ama4
peteHust 3a1a4 HABLIKAMU pelieHust 3a1a4 MaTeMaTUKH U

MaTeMaTHKH U penreHus 3a1a4 MaTeMaTHUKH U paboTEHI C
paboTEI ¢ MaTEeMAaTUKH H paboTHI ¢ nHpOpMaIneH;
nHpOpManueH; paboTEI ¢ nHpOpManuei; aHanm3a
COCTaBJICHUS nuH(bOpMaLuen; COCTaBIICHUS nHMOpPMALUH Ha
MaTeMaTHYeCKUX COCTaBJICHUSI MaTeMaTHYeCKHX OCHOBE CHCTEMHOTO
MoJienen 3a1a4 | MaTEMaTHYECKUX | MOAEIEH 3a1a4 OJX0/1a;
UCCIIeIOBAHUS B | Mozenei 3ana4y UCCJIEJIOBaHMUS B COCTAaBJICHUSI
npodeccHoHaNIbHOI | MCCIIeIOBaHUs B | MPO(ECCHOHANIBHO | MareMaTHYECKHX
JIeATEeNIbHOCTH; npodeccHoHallbH | 1 eI TeNbHOCTH; MoJeseH 3a1a4
aHaIM3a oi aHaM3a HCCIIEIOBaHMS B
uHGOpPMAlLMK  Ha | ACSATEIBHOCTH; uH(bOpPMALUH Ha npodecCHOHAIBHOM
OCHOBE CHCTEMHOI'O | aHaJM3a OCHOBE JesTeIbHOCTH,
noAxona HH(OOPMALMK HA | CHCTEMHOTO TpeOyIOIIIX
OCHOBE nojaxona WHHOBAlIMOHHBIX
CHCTEMHOT'O HeCTaHJapTHBIX
M0JIX0/a HOAXOM0B U

METOJIOB PEIICHHUS

OnenuBaHue ypoBHS chOpMUPOBAHHOCTU KOMIIETEHIIUH 10 JUCIUILIMHE OCYIIECTBIISETCS
Ha ocHOBE «[loyoKeHHs 0 TPOBENEHUM TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH U NMPOMEKYTOUHOMN
aTTecTauuy oO0yyaronmmxcs MO oO0pa3oBaTeIbHBIM MporpaMMmaM BbICIHIETO 0Opa3oBaHUS -
nporpaMMaMm 0OakajaBpuara, IOporpaMMaM CHEIHaJUTeTa, MporpaMMaM MarucTpaTypbl - B
denepanbHOM TrOCYAapCTBEHHOM aBTOHOMHOM 00pa30oBaTEIbHOM  YUPEXKJIEHUU BBICIIETO
oOpa3oBanus «CeBepo-KaBkaszckuil ¢enepanbHblii YHUBEPCUTET» B aKTyaJIbHON pEAaKIMU.



OIIEHOYHBIE CPEJICTBA JJ5 IPOBEPKHA YPOBHSI C®OOPMHUPOBAHHOCTH KOMIIETEHIUI

Homep

[IpaBuabHBIH OTBET Copep:xaHnue Bonpoca Komnerenuus
3aj1aHus
Bonpockl 0TKpBITOro THIIA (BOMIPOCH! K 9K3aMEHY).
®opma o0yueHus ouHasi, cemectp 1, 2. @Popma o0ydeHusi 3a04Has, cemectp 1, 2
Oynaknus F(x) HaspBaercs nepBoobOpaszHor (ynkmueit | [leppooOpazHas ¢ynkiuu. [loHsTHE HEONPEACICHHOTO
¢byaknun f(x) HA oTpeske [a,b], ecnu B 000N TOUYKE | MHTETpaia
9TOro OoTpe3ka BepHO paBeHcTBO: F'(X) = f(X). OIIK-1
1 Heonpenenenusim HUHTErpaJIoM GyHKIII f(x) WJT-1om:
. HA3bIBACTCSI COBOKYMHOCTH MEPBOOOPA3HBIX (PYHKIIMIA, V20
KOTOpPBIE OMpeIeNIeHbl COOTHOIICHUEM:
F(x) + C.
' , CBoiicTBa HEONPEEIEHHOTO UHTErpaja
([ reax) = Fe+ 0y = £
d([ f )= f (s
OIIK-1
dF (x)=F(x)+C;
) JdF () =F)+C; A Lo
j(u +v—w)dx = judx+jvdx—_[wdx; W/T-20mk1
rme u, v, w —
HEKOTOpbIe (PYHKIUH OT X.
[C-fde=C-[ fx)dx;
WuTerpan myreM TOXJIECTBEHHBIX MpeoOpazoBaHuil | MeTo HermocpeICTBEHHOTO HHTETPUPOBAHUS
MOABIHTErPAIbHON  QYHKIMM (MM BBIPAXKEHUS) U OIK-1
3 IPUMEHEHHs CBOWCTB MHTErpajia MPUBOJUTCA K OJHOMY V-1
. b -lomki
WIA HECKOJIPKUM HMHTETpajlaM dJIeMEHTapHBIX KIIWH.
p p yHKI NI-20mx1

HpI/IMeHI/IM TOJIBKO JJI BCCbMa

OTrpaHMYEHHBIX KJIaccoB QYHKIMI

HCKOTOPBIX




Ecnu tpeGyercs HaliTH UHTETpas I f(x)dx , HO CITOXKHO

3aMeHa MepeMEHHON B HEOTIPEACIICHHOM UHTETpaje

— OIIK-1
OTBICKATH MEPBOOOPA3HYIO, TO C IIOMOIIBIO 3aMEHBI X =
o(t) m dx = ¢'(t)dt mosryuaercs: UA-Lomki
W-20mxi
[ £ @)de = [ £ @) (t)el
Cmoco6 ocHoBaH Ha  Qopmyne  TpoOU3BOAHON | MeTox HHTETPUPOBAHUS IO YACTIM
npousBeaenus: (UV) = U’V + V'U, rae U 1 V — HEKOTOpbIE
byukuuu ot X. B auddepenunansroit popme: d(uv) =
udv.  + vdu.  TIpouHTErpupoBaB,  MOJYYaEM: OIIK-1
jd (uv) = Iudv + .[ vdu , a B COOTBETCTBHMHU CO CBOMCTBAMHU N1-1oma
N-20nk1
HEOTPEICIICHHOTO HHTErpaa: uy = Iudv + I vdu  wm
Iudv = uv—Ivdu :
Ecnu ¢pynkius F(X) — kakas- 1100 nepBoodpasHas ot Teopema HproTona-JleitOnuma
HenpepbiBHOH (yHkiuu f(X), To
b
[ fCo)dx = F(b)— F(a)
a OIIK-1
b N -lonki
HNuorma npumensitot obo3zunauenue F(b) — F(a) = F(X)| : WJ1-20mk1
a
®opmyna Herotona — JleitbHuna npezacrasniser coboit
o0mMii MOAXOA K HAXOXKACHHIO  ONpPEICTICHHBIX
WHTETPAIOB.
JIns  BBIYMCIEHHST  ONPEACNIEHHBIX  WHTErpaioB | [IpueMbl BEIYMCICHHUS ONPEIEICHHBIX HHTETPATIOB
NPUMEHSIOTCS  METOABI  IIOJCTAHOBKM  (3aMEHBI
HepEMEHHO# ), METOI HHTETPUPOBAHHMS 10 YaCTIM, TE JKE OTIK-1
IIPUEMBI HAaxO0KJICHUs epBOOOPaA3HBIX JUTS N-1lonki
TPUTOHOMETPHUUYECKHUX, UpPPAIHOHATBLHBIX u NI-20mk1

TpaHCHEHJAEHTHBIX (yHKIHA. OCOOCHHOCTBIO SIBISETCS
TOJBKO TO, YTO NPHU NPUMEHEHUHU ITUX NPHUEMOB HAJO




pacrpocTpaHsATh NpeoOpa3oBaHME HE TOJIBKO Ha
HOJBIHTETPANIbHYI0  (YHKIHIO, HO M Ha MpeIelsl
MHTETPUPOBAHUSL.

1.BeraucieHue miomaaeu miockux Guryp. I'eomerpuueckue TIPUIOKEHUS OITPELIEIIEHHOT O OIK-1
2. Beruucnenue JJuHbI JyTU KPUBOU. MHTErpaja
8. NJ1-1onk:
3. Beruncnenue 00beMOB TeJ BpaIlleHHs. YT-20m01
4. Bpruncnenue miomaay NOBEPXHOCTH TEJa BPAIECHUS.
dopmyna Tpaneuun OCHOBaHa Ha 3ameHe | OcHOBHBIE (POPMYITBI YHCICHHOTO UHTETPUPOBAHUS
KPUBOJIMHEHHON (YHKIIMM Ha WHTEPBAJC OTPE3KOM OIIK-1
9. npsmoii. Popmymna CHMIICOHa OCHOBaHAa Ha 3aMEHE NJ1-1onk:
KPUBOJIMHENHON YaCcTH 3JIEMEHTAPHOM Tpareuuy 4acThio NJI-20nk1
napaboJibl.
[Tycts B HeKoTOpOU 0Onactu 3anana pyukuus Z = f(X, y). | [loHsiTHe YacTHOH MPOM3BOAHOW (GYHKIMH JBYX
Bo3sbmem mnpou3BonbHYI0 TOUKy M(X, y) U 3aAaJuM | IEPEMEHHBIX
npupaiieHue Ax K nepeMeHHou X. Torjga BenuunHa AxZ =
f(x + AX, y) — f(X, y) Ha3bBaeTCcsi 4YacTHBIM
npupaieHueM (pyHKIMH 1O X.
Mo>HO 3anucarb
Az _ fx+Axy) - f(x,p)
Ax Ax '
OIIK-1
10. Torma lim —— Ha3bIBaeTCS YaCTHOM NT-1onki
Ax—0
. _ N-20mk1
npousBoaHoi ¢pyukuuu z = f(X, y) mo x. O6o3HaueHHUE:
E oz O ),
ox ox
AHanoru4Ho OIIpENETAETCS yacTHas
MPOU3BOIHAS (PYHKIIMH 10 Y.
02 _ i LY+ AY) — (X, p)
ay Ay—0 Ay
11 I'panguentom  ¢yHKIIMM B TOYKe  Ha3bIBaeTcs | ['paaueHT GYHKIMH BYX MEPEMEHHBIX OIlK-1
' HaIIPaBJIEHHBIM OTPE30K, OTJOXKEHHBIM OT TOYKH, N -1onki




KOTOPBI YKa3bIBAa€T HAIpaBlieHWEe HaMOBICTPEHIIETO N-20mk1

BO3pAaCTaHMA JaHHOW (YHKUMHM B JAHHOM TOYKE.

['paguent ¢pyHKIUU BRIUUCIAETCS IO hopmyie:

gradf—ix_+af_
&
[IpousBognass 1o  HampaBieHHto, omnpeaensiemomy | [IpousBonnas  (yHKUMHM  ABYX  TEpEMEHHBIX IO
BEKTOPOM: HaNpaBJICHUIO BEKTOpa
[=cosa-i+sina-j

onpesenseTcs KakK: OIIK-1
12. N-lonki

o ic:os.f:t:-i-—fsmc:: & grad [ 1. W-20mx:

8 o oy o

IIpon3BogHAss 1O HAMpPAaBJICHUIO SIBJISIETCA JIMHEHHOM

KOMOHMHAIIMEH YaCTHBIX MPOU3BOIHBIX.

Ecnu dynkuus f(X,y) B Touke (Xo, yo) UMeeT 3kcTpeMyM, | HeoOxoanmbie yClIoBUs 3KcTpeMyMa (DYHKIHMH JIBYX

TO B 3TOH Touke MO0 0Oe ee YacTHhIE MPOU3BOJHBIC | MepeMeHHbIX. KpuTndeckue ToUku

IEpBOTO nopsiiKa paBHBI HYJTIO

fl(x0,99)=0, fl(xy,y,)=0, mubo xoTst ObI OHA W3 OlIK-1
13. N -lonki

HUX HE CYLIECTBYeT. DTy TOYKy (X0, Yo) Ha3bIBAIOT WJT-201k1

KPUTHYECKON TOUKOM.

ITycTh B OKPECTHOCTHM KpPUTHYECKOH TOYKH (X0, Yo) | JlocTaTouHble YCIIOBHS JKCTpeMyMa (GYHKIUH IBYX

byukmms  f(X, y) wuMeer HempepbIBHbIE YaCTHBIC | IEPEMEHHBIX.

NPOM3BOJHBIE /IO BTOPOTO TOPSIKAa BKIIOYHTEIBHO.

PaccmoTpum BeipakeHue: OIIK-1
14. D@, y) = £ G- fhee ) =[] MT-Lo

N-20mx:1

1) Ecmu D(Xo, Yo) > 0, TO B Touke (Xo, Yo)
dynxums f(x, y) umeer skctpemym, ecmu £ (x,,,) <0

- MakcuMyM, ecii [, (xX,,¥,) > 0 - MUHHMYM.




2) Ecim D(Xo, Yo) < 0, To B TOuke (Xo, Yo)
dynkuus f(X, Y) He UMeeT IKCTpeMyMa.
B ciydae, eciu D = 0, BBIBOJI O HaIWYUKM 3KCTpEeMyMa
ClIeNIaTh HEJb3S.

15.

HuddepeHnmanbHbIM YpaBHEHUEM Ha3bIBAETCS
yYpaBHEHHE, CBS3BIBAIONICE HE3aBUCHMBIC IMEPEMEHHBIE,
uX (QYHKIUMH ¥ TPOM3BOJHBIE (WK U QepeHIrab)
sroil pyHkmuu. Ecnu muddepennmanbHoe ypaBHEHHE
UMEET OJIHy HE3aBUCHMYI0 NEpEeMEHHYIO, TO OHO
Ha3bIBaeTCsI  OOBIKHOBEHHBIM AU depeHInaIbHbIM
YpaBHEHHEM, €CITH K€ HE3aBUCHUMBIX TEPEMEHHBIX IBE
wi Oornee, To Takoe nuddepeHMANIBHOE ypaBHEHUE
Ha3piBaeTcsl  AuepeHIraNbHBIM  YpAaBHEHHEM B
YaCTHBIX  MPOWU3BOAHBIX.  HauBhICHIMI  MOPSAIOK
NPOM3BOJIHBIX, BXOISIIMX B YypPaBHEHUE, HA3BIBACTCA
nopsiKkoM i HepeHIInaIbHOTO YPaBHEHHSI.

[lonstue i depeHnnanbHOro
OObikHOBeHHBIE U epeHInaTbHBIE  YpaBHEHUS.
Huddepenunansuoe ypaBHEHHE B YaCTHBIX
IIPOM3BOJTHBIX. [Mopsimox T pepeHIHaTbHOTO
yYpaBHEHHS.

YpaBHEHHSL.

OIIK-1
N-lonki
NI-20mk1

16.

JuddepeHnnanbHbIM - ypaBHEHHEM TIEPBOTO  MOPSAKA
Ha3bIBAETCS COOTHOILEHHUE, CBA3BIBAIOIIEE (DYHKIHIO, €€
IEPBYIO NPOM3BOJHYI0 M HE3aBHCHMYIO IIEPEMEHHYIO,
T.€. COOTHOIIEHUE BH/IA:
F(x,y,))=0

JuddepennmansHoe ypaBHEHUE V' =f(x,y)
Ha3bIBAE€TCS  YPaBHEHHUEM  C  Pa3IENAIONIMMUCH
MNEPEMCHHBIMHU, €CJIX €0 MOXKHO 3allUCaTh B BUAC

' =a(x)B(y).

HuddepernnanbHoe ypaBHEHHE TIEPBOTO  IOPSIKA.
YpaBHEHME ¢ PA3ACIAIOIUMUCS IEPEMEHHBIMHU.

OIIK-1
N -lonki
NI-20mk1

17.

HuddepennnansHoe ypaBHEHUE HAa3bIBAETCS JIMHEHHbIM

OTHOCUTEIILHO  HEW3BECTHOM  (QyHKIMH U  €e

MIPOU3BOIHOM, €CJTH OHO MOKET OBITH 3aMMCaHO B BUJIE:
V'+P(x)y =0(x),

IIPU 3TOM, €CJTH ITpaBas 4acTh Q(X) paBHa HYIIIO, TO TAaKOE

YpaBHCHHWE  HA3bIBACTCS  JIMHECHHBIM  OJHOPOIHBIM

Jluneitnole nuddepeHanbHble ypaBHEHUS MEPBOIO
opsAIKa

OIIK-1
N/I-lomki
N-20omk1




nuddepeHaIbHBIM YpaBHEHUEM, €CIIM TIpaBas 4acTh
Q(X) He paBHA HYINIO, TO TAaKOC ypaBHCHUE HA3BIBACTCS

JINHEHHBIM HEOHOPOIHBIM muddepeHIaTbHBIM
YpaBHEHUEM.
Jns  wHTErpUpoOBaHWS  JMHEWHBIX  HEOJIHOPOIHBIX

ypaBaenuit (Q(X)#0) npuMEHsIOTCS B OCHOBHOM JIBa
Meroga: metos bepnyiun u meron Jlarpanxka.

JlunelinpIM TU(depeHMaIbHbIM ypaBHEHHEM N — ro | JIuneiiHoe nuddepeHnnanbHoe ypaBHEHHE N — TO
HOpsi/IKa Ha3bIBaeTCs JII000€ ypaBHEHHE NIEPBOM CTENCHM | TOPSIKA
OTHOCHUTEJIBHO (YHKIMM Yy M €€ MPOU3BOJHBIX OIK-1
18. Y,y Buna: UT-Lor:
oy Py + " it p Y Yy = (0 WJI-20mk1
rae Po, P, ...,Pn — QYHKOMM OT X WIM IOCTOSHHbIE
BEJIMYMHBI, TprdeM Po #0.
Cymma YJICHOB OeCKOHEYHOU yucinoBoi | [lonarue wymcinoBoro psana. CXoIuMOCTh UHCIOBOTO
[I0CJIE10BATEIbHOCTH UpgUy U,y Ha3bIBaeTcCs | pAaa.
YHCIIOBBIM PSIIOM.
©
U+ U, =D U,
n=1
IpY 3TOM YHCHA U,,U,,...HA3bIBAIOT WICHAMH Psilia, a Un —
o01muM YJIEHOM pana. CyMMmBbI OIlK-1
19. n N -lonki
S, =u +u, +..4u, = Z”k , N=1 2 .. Ha3pIBaroTCs NJT-20mk1
k=1

YaCTHBIMU  (YaCTMUHBIMHM) CcyMmMMaMH  psga. Psn

o0
u +u, +otu, +...= Zun Ha3bIBACTCS CXOAAIIMMCH,

n=1
CCJIN CXOOUTCH MOCIICAOBATCIIBHOCTD €0 YaCTHBIX CYMM.
Ecnu IIOCJICJOBATCIIBHOCTD YaCTHBIX CyMM paaoa
pacxoguTesa, T.C. HC HMCECT IMPCAciia, WJIN UHMCECT




OECKOHEUYHBINA
PaCcXOISIIIUMCSI.

npeaer, TO A Ha3bIBAETCS

3HAKOUYEPEIYIOMIMICS PsIT MOXKHO 3aIiCaTh B BUJC:
U =ty +uy —uy + o+ ()", +

rne u, >0, n=123,...

3nakouepenyromnuecs psaasl. [Ipuznak JleriOnua.

Hpusnak JleiiOuuma. OINK-1
20. Ecnu % 3HAKOUEPedyIowe20Cs. paoa gﬂ-%omq
Uy =ty +uy —uy o+ ()", abconomuvie H-2orm
eenuyunsl Ui yovlearom u, >u, >u; > ... U 00wuil 4ieH
cmpemumces K Hymo u, — 0, mo psao cxooumcs.
Bompocsl 3akpeiToro Tuma, lcemectp
BoruncnuTh 3HaueHHE MPOU3BOIHON (PyHKLIMU B
1
ykazauHoii touke: T (X) = 2xX ———; f '(4)
Jx OIIK-1
21. B A)6 W-1lomx
b) 2 NJI-20mk1
B) 6,0625
Nno
D1
MarepuanpHast TOYKa JBIKETCS 110 3aKOHY
S=6t> —3t + 2. Onpenenure ycxopenue
MaTepuaIbHON TOUYKH. OTIK-1
A) 12
22. A N -lonki
b) 6 W-20mx:1
B)3
N2
[ -3
Haiitn 3HaueHums X, TpPH KOTOPBIX  (YHKIHS OITK-1
23. A _ 9 _ NJ-1lonk:
f ( X) =4X + ; HMEET DKCTPEMYMBIL: WJT-20mk1




A)-15;15
b)-2; 2
B)1;0
N3

) -5

24,

iim X3 +1
Haitgure npenen: b X2 1

A) ©
b)1
B)2
N4
D0

OIIK-1
N-lonki
N-20nk1

25.

i - lim
Hatinure nipenen: o7 X2 _49

2—+/X-3

OIIK-1
N -lonki
NI-20mk1

26.

(X +1)?

Brrauciaute npeuedr: lim
PEAETE o %2 41
A)O

b) 1
B) o
r?2
)4

OIIK-1
N/I-lomki
N-2omk1




217.

A)

BrruucnuTs 3HaueHne MPoU3BOAHON (PYHKITUHU B
ykasaunoi rouke f (X) = (x> —5x+7)e*; f'(0)

A)2
B) -2
B)0
N1
VL)

OIIK-1
N-lonki
NI-20nk1




2. OnucaHyue MKAaJbI OIlCHUBaHUA

B pamMkax peHTHHIOBOI CHUCTEMBI YCIIEBAEMOCTh CTYIEHTOB 110 JUCLUIUIMHE OLIEHUBAETCS B
XOJ€ TEKYLIErO0 KOHTPOJIS U NPOMEXKYTOYHOM aTTecTaluuu. PEUTHHIrOBas cuCTEMa OLEHKU 3HAHUUI
CTYJICHTOB OCHOBaHa Ha HUCIIOJIb30BAHUM COBOKYITHOCTH KOHTPOJIBHBIX MEPOIPUATUHN 110 IPOBEPKE
MPOMJIEHHOTO Marepuana (KOHTPOJIBHBIX TOYEK), ONTHUMAJIbHO PACHOJIOKEHHBIX Ha BCEM
BPEMEHHOM MHTEPBAJIC U3YUYEHHUS AUCHUIUINHBL. [[pUHIMIIBI pEHTUHTOBOM CUCTEMBI OLICHKU 3HAHUI
CTYJICHTOB OCHOBBIBAIOTCS Ha TIOJOKEHUSAX, OMHCaHHBIX B [lonokeHnn 00 opraHW3anu
00pa30BaTeNbHOTO Mpollecca HAa OCHOBE PEHTHMHTOBOIM CHCTEMBI OIICHKM 3HAHWIl CTYIEHTOB B
OI'AOY BO «CKDVY».

Jlyis cTyneHToB, OOyJarommxcsi Ha 3a04HOM (opme OOydeHHs, PSUTHHrOBas CHCTEMa
OLICHKH HE MPEAyCMOTpPEHA.

3. Kpurepuu oneHMBAHAS KOMIIETEHIHIA "

OneHka «OTJIMYHO» BBICTABIAETCA CTYACHTY, €CIM TEOPETUYECKOE COJEp)KaHue
JUCLUIUIMHBI OCBOEHO IOJIHOCTBIO, 0e3 mpo0esoB; McUYeplbIBaIoLIe, MOCIE0BATEIbHO, YETKO U
JOTUYECKH CTPOWHO H3JaraeT MaTepuai; CBOOOIHO CHpaBiIdeTcs C 3aJadaMH, BOIPOCAMH H
JPYTUMH BHJIAaMHU NPUMEHEHUs 3HAHMI; MCHOJIb3yeT B OTBETE JIOMOJIHUTENbHBIA MaTepuai Bce
IIPElyCMOTPEHHBIE IPOTPAMMOM 33/1aHUS BBINIOJIHEHBI, KAYECTBO UX BBIITOJIHEHUS OLIEHEHO YUCIIOM
0a/uioB, OJIM3KMM K MaKCUMaJbHOMY; AHaJIM3MPYET IOJIyYE€HHbIE pe3yJbTaThl; IMPOSIBIISAET
CaMOCTOSITENIbHOCTD IPH BBIITOJIHEHUU 3aJJaHU.

OneHka «XOpOLIO» BBICTABISAETCS CTYIEHTY, €CIM TEOPETUYECKOe COJAEpIKaHue
JUCLUIUIMHBI OCBOEHO IIOJHOCTHIO, HEOOXOJUMbIE NPAKTUYECKHE KOMIIETEHIIMM B OCHOBHOM
c(OpMHPOBaHbI, BCE NPEIYCMOTPEHHBIE MPOrpaMMoi 00ydeHHUs1 yueOHbIE 3aJlaHHs BBIOJIHEHBI,
KayeCTBO UX BBIIIOJIHEHUS JOCTATOYHO BbICOKOe. CTYIEHT TBEPJIO 3HAET MaTepuall, TpaMOTHO U 10
CYLIECTBY U3JIaraeT ero, He JO0IycKas CyIIeCTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOC.

OneHka «yI0BIETBOPUTEIBHO» BBICTABIIAETCS CTYIEHTY, €CIIM TEOPETHUECKOE COAEPKAHUE
JUCLUIUIMHBI OCBOEHO YaCTHYHO, HO IPOOEIIbl HEe HOCST CYLIECTBEHHOTO XapaKkTepa, OOJIbIINHCTBO
IPEIYyCMOTPEHHBIX MPOrpaMMON 3aJJaHUI BBINOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, PH OTBETE Ha
IIOCTABJIEHHBIM  BONPOC CTYAEHT JONYCKaeT HETOYHOCTH, HEIOCTATOYHO IPABUJIBHBIC
(GopMynHpPOBKH, HAONIOJAIOTCS HAapyLIEHHs JIOTUYECKOM IOCIe0BaTEIbHOCTH B H3JI0KEHUH
IpOTrpaMMHOr0 MaTepHaa.

OneHka «Hey10BIETBOPUTEIIbHOY BbICTABIIAETCS CTYJEHTY, €CJIM OH HE 3HAET 3HAUUTEIbHOU
YaCcTH NMPOrPaMMHOI0 MaTepHaa, J0MyCKaeT CyIeCTBEHHbIE OIINOKH, HEYBEPEHHO, C OOJIBIINMU
3aTpyJHEHHUSIMH BBINOJIHSIET IPAKTHUYECKHE pabOThl, HEOOXOAMMBIE MPAKTUYECKUE KOMIETEHIINH
He chopMupOBaHbI, OOJIBIIMHCTBO MPEYCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHBIX 3aaHui
HE BBINOJIHEHO, KAYE€CTBO MX BBIMOJIHEHUS OLIEHEHO YUCIIOM 0aJljIoB, OJIM3KUM K MUHUMAJIbHOMY.



