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[MacnopT ¢poHaa OLIEHOYHBIX CPEICTB

b1.B./IB.03.02 MaremaTtu4eckoe moaeauposanue MathLab

Ne | KonTponupyemsie Kon HHaukaTopbl TpeboBaHMs K yPOBHIO HanmvenoBanue

pa3mensl (TeMbl) KOHTPOJIMPYEMOH | KOMIETEHITHIA YCBOEHHS KOMIIETEHIIH | OLIEHOYHOTO
KOMIIETEHIIH CpencTBa
(nu ee yacTH)

1 | OcHoBel pabotel B | YK-1 Cnocoben | YK-1.1 - Anammsupyer | 3HaTh:  ocoOenHoctH | JlabopaTopHbie
MaTreMaTH4YECKON OCYIIECTBJIATH 3agady, BbIIACIAA (M9 CHUCTEMHOI'O )44 pa6OTBI
cucreme MathLab. TIOUCK, 6azoBble KPUTHYECKOTO Pacuerno-

KPUTHUYECKUN COCTaBJISIOLINE MBIIIICHUS; MeTonbl | rpaduuecKas
aHanu3 u cuHTe3 | YK-1.2 - | MOCTaHOBKM W pelieHHs | padoTa
nHpOpMaLNH, OO6ocHOBBIBaeT BBIOOp | 3am1ad; TpaBwiIa
MIPUMEHSTh MeToJa  TOWMCKa U | JTOKa3aTeIbCTBa u
CHUCTEMHBII aHanmu3a WHQPOPMALUHU | OMPOBEPKCHUS
MOAXOJ s | A pelleHus | Cy>)KIEHUH B Hay4HOM,
peleHus MOCTaBJICHHOM 3a/1a4u npodeccnoHaTbHON |
IIOCTaBJICHHBIX VK-1.3 - IIpu | moBcemHEBHOM
3a1a4 obpabotke NpPaKTHKE
uHpopmanuu YMern: BBIOMpATh
¢dbopmupyer uH(popMaLMOHHbIE
COOCTBEHHBIC MHEHHS M | PECYpChl sl  MOUCKa
CYXKIEHHST Ha OCHOBe | MH(opManuu B
CHCTEMHOI'O  aHaJIN3a, | COOTBETCTBHU c
apryMEHTHPYET  CBOM | IIOCTABJIEHHOW 3ajayei;
BEIBOOBI W TOYKY | OICHHBATH
3peHust COOTBETCTBHE
VK-1.4 - Tlpeanaraer | BIOpaHHOTO
BO3MOXKHBIE BApHaHTHI | HHPOPMAIIMOHHOTO
peleHus pecypca KPHUTEPUSIM
MOCTaBJICHHON 3aJauM, | MOJHOTHI u
OLICHUBAs1 ux AYTCHTUYHOCTHU;
JIOCTOMHCTBA U | cUCTEMaTHU3UpPOBAThH
HEI0CTaTKU 00OHapyKEHHYIO
nHpopmanuio
COOTBETCTBUH c
TpeOOBaHUIMHI u
YCIIOBHSIMA
IMOCTABJICHHON 3aJiauu;
BBIIBIIITh  CHCTEMHBIC
CBSI3H MEXITy
HA3y4aeMbIMU
SIBJICHUSIMU,
mporeccamu u/vm

00bEeKTaMH Ha OCHOBE
NPUHATOW TapaIurmbl;

HaXOJUTh, KPUTHYECKH
aHAIM3UPOBAThH u
KOHTEKCTHO
o0pabaTrIBaTh
HH(OPMAILIHUIO,
HE00XOIUMYIO IS
peLIeHusl MOCTaBICHHON
3a]a4H; NPUMEHSITH
¢dunocodekmii "
oO0IIeHAY YHBIH
MOHATUIHBIN anmapaTsl
" METOJIBI B
poheccHoHaTEHON
JESITEIIEHOCTH
Baagern: METOIAMHU




[IOMCKA, KPUTUYECKOTO
aHalmM3a M CHHTE3a
HHGOPMALIUH; METOIOM

CHCTEMHOI0  II0AXOJa
UL pereHus
MOCTaBIEHHBIX  3ajady;
HaBbIKAMHU

apryMEHTAllUU BBIBOJIOB
U CYXICHHHA, B TOM
YHUCclie C TPUMEHEHHEM
¢umocogckoro

MOHSATUWHOTO amnmapara

DNeMEeHThl  anreOpsI
u TEOMETPHH.
Huddepenimansaoe

" UHTErpaibHOC
WCYHCIICHHE.

I'paduueckue
BO3MOXKHOCTH

MathLab.

YK-2 Cnocoben
OTIpeNeysTh KpyT
3a1ad B paMKax
IMOCTaBJICHHOM
el U BBIOMPATH
OIITUMAJILHBIC
CIIOCOOBI Hux
pEIIeHUsI, HCXOJs
W3 JeMCTBYIOIIUX
MPAaBOBBIX  HOPM,
HAMEIOIIUXCS
pecypcoB H
OrpaHUYEHUN

VK-2.3 - IIpennaraet u
00OCHOBBIBAET
CIIOCOOBI peneHust
IIOCTABJICHHBIX 3aaa4

3HaTB: O TIPABOBBIX H
SKOHOMHYECKUX
OCHOBax pa3pabOTKH
peanuzay MPOEKTOB;
TEXHOJIOTHIO MPOEKTHOU
JIeSITEIIbHOCTH;
peruoHasbHbIe
0COOCHHOCTH CEBEPHBIX
u APKTHYCCKHUX
teppurtopuii PO B
paMKax TIPOEKTHBIX
3a1a4y;  JAEHCTBYIOLIUE
MIPaBOBBIE HOPMBI M HX
HUCTOYHUKHA

Ymerb: pazpabaThiBaTh
U IIPUMEHATH aJITOPUTM
JOCTHXECHUS
MOCTaBJICHHOU LIeJIH;
BBISIBIIATH ONITUMAITEHBIN
croco6 pereHns
3amaun; — paroHAIBHO
pacrpenensaTb BpeMs Mo
JTarmam pemeHns
MIPOEKTHBIX 3am1ad;
opOpMIISITH TPOEKT B
BUAEC  JOKyMEHTa B
COOTBETCTBUH co
CTaH/JapTaMH;
JOCTUraTh
pe3yIbTaTUBHOCTH
MpOEeKTa

Brnagerb: mpaBmiamu
pa3paboTKH MPOEKTOB;
HaBBIKAMH  pPabOTBl  C
MIPaBOBBIMU "
HOPMATHBHBIMU
JOKYMEHTaMH,
MPUMEHSIEMbIMH B
npoheCCHOHATBHON
JIeSITeIbHOCTH

IIporpammupoBanue
BBIYHCIIUTEIIBHBIX
aJIrOPUTMOB

IIK-1 Cmocoben
aHAJIM3UPOBATh
BO3MOKHOCTH
peanu3aiyu
TpeOoBaHUH K
KOMITBIOTEPHOMY
MPOrPaMMHOMY
o0ecIeYeHno

TIK-1.1 - 3HaeT
TUIOBYIO  CTPYKTYPY
MPOTPAMMHBIX
MOJyJiell ¥ KOMIIOHEHT
ONepalMOHHON
CHCTEMBI, €€ OCHOBHBIE
bynkuuy,
KIaccu(pUKALINIO u
STaIlbl pa3BUTHS
OIEPAHOHHBIX
CUCTCM, METObI nu

3HATH: CIIOCOOBI
MOCTPOEHHUS
BBIYHCITUTEIBHBIX
AITOPUTMOB JUTst
pereHus 3a1a4 anreOpsl
U TEOMETPUH, TEOPUHU
BEPOSITHOCTH u
MaTeMaTH4eCKON
CTAaTHUCTHKH,
nudhepeHIraIbHbIX
YpaBHEHHI,




TIPUEMBI
dbopmann3anuy  3a1ad;
BO3MOXKHOCTH
CyLIECTBYIOLIEH
pOTrPaMMHO-
TEXHUYECKON
APXUTEKTYPHI,
METOJI0JIOTHH
pa3paboTku
KOMITBIOTEPHOTO
MIPOTPaMMHOTO

obecrieueHus "

TEXHOJIOTHH
MIPOrpaMMHPOBAHUS

MaTeéMaTH4YC€CKOI' O

MOJEIUPOBaHNS;
BO3MOXKHOCTH
UCIIOJIb30BaHUs
MHCTPYMEHTapHUs
cucrembl MathLab npu
aHaJIM3e  COLMAJIbHO-
9KOHOMHUYECKHX 33/1a4 U
IPOLECCOB.

yMeThb: pea30BaTh
METOBI
MaTeMaTH4eCKOro
MOEJIUPOBAHUS B
nporecce perIeHns
NPUKIAJAHBIX 3a7ad Ha
KOMITBIOTEPE, c

HpI/IMeHeHI/IeM METOA0B
CUCTEMHOIO aHaJiu3a u
MaTEMaTHYECKOr O
MOJIETTUPOBAHUS,
HCTIONB3YS
MaTEeMaTHYSCKUH TaKeT
MathLab.

BJIA/IETh: OCHOBaMH
MOJIETTUPOBAHUS "
JKCIIEPUMEHTA,
HaBbIKAMHU MPUMEHEHUS
Teopuu
MaTEMaTHYECKOr 0o
MOJIETTUPOBAHUS npu
peUIeHUH  pa3IMYHBIX
3a1a4 MIPUKIIATHOTO
xapakrepa C
MIPUMEHCHHEM
BO3MOKHOCTEH
BBIYMCIIMTEIIBHOMN
TEXHHUKH, OCHOBaMH
paboThHI B
MaTEMaTHYECKON

cucrteMe MathLab..




MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHHE BBICILIET0 00pa30BaHUs
«CEBEPO-BOCTOYHBII ®EJEPAJIbHbBII YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texunueckuit unctTuTyT (punuan) PI'AOY BO «CBDVY» B r. Hepronrpu

Kadenpa maremaTnku 1 uHGOpMAaTUKU

Tembl 1a060paTOpPHBIX padoT
B nepuon ocBoeHus IUCHUIUIMHBI CTYJIEHTBl CAMOCTOSATEIBHO H3y4YalOT JONOJHUTEIbHBIN
TEOPETUUECKHUI MaTepual K 1ab0paTopHbIM 3aHATHIM. KpuTepusMu olieHKu paboThl Ha 1a00paTOPHOM
3aHSATUU SIBJSIETCS: BJIAJICHUE TEOPETUYECKUMU IOJIOKEHUSIMH IO TEME, BBINOJIHEHUE MPAKTUYECKUX
3a/1aHUi, 3HAHUE TEPMUHOJIOTHUH.
MaxkcuManbHbIi 0aJ1, KOTOPBIM CTYIEHT MOKET Ha0paTh Ha MPAKTUUECKOM 3aHATUH — 4 Oaia.
Tembl 1a60paTOpPHBIX PadoT

JIP1 Untepdeiic nporpamMmMel. BBoa 1 KOPpEKTHPOBKA JaHHBIX.

JIP2 DnemeHTapHbIE BBIYMCICHUS.

JIP3 Pabota ¢ mepeMEeHHBIMU 1 (PYKHKIIUSMH.

JIP4 BerpoeHHbIe PYHKIIHU.

JIPS Onepauuu HajJ BEKTOpaMU ¥ MAaTPULIAMH.

JIP6 CuMBOJIbHBIE BEIYMCIICHHUS.

JIP7 Pemenue anreOpandecKux ypaBHEHUN M UX CUCTEM, HEPABEHCTB.

JIP8 IIpon3BoAHbBIE U UHTETPAJIBI

JIPY I'padpukn hyHKITHHIA.

JIP10 I'paduku ¢hyHKIMI B TOJASPHBIX CUCTEMAaX KOOPJUHAT.

JIP11 IloBepxHOCTH.

JIP12 Pemienue ypaBHEHUH U UX CHCTEM IpaUIECKUMU METOIAMH.

JIP13 Anumarus.

JIP14-15 Onepatopsl BCTPOSHHOTO SI3bIKa MPOTPAMMHUPOBAHUS: OTIEPATOPHI YCIOBUS, IIUKIIA,

BO3BpAaT 3HAYCHUH, TEPEeXBaT OMNOOK.

JIP16-18 IIporpamMmMupoBaHue ¢ UCTOIb30BAHHUEM BEKTOPOB U MATPHIL.

JIP19-20 Pexypcus.

Kpurtepun onenkmu:

0 GayoB - CTaBUTCS, €CIIU CTYACHT HE TOTOB K TaOOpaTopHOi padore.

1 Gann - cTaBUTCS, €CIU CTYJEHT OOHApYy’>KMBaeT 3HAHUE U NMOHMMAHHUE OCHOBHBIX IOJOXKEHHM
00Cy>/1aeMoii TeMbl, HO TIPY BBHITIOJHEHUH 33JaHUN JTOMYIIEHbl HETOYHOCTH WM 3a/laHHE BBITOJTHEHO
Ha 50-60%; odopmiieHre paboTHI BBHITIOJIHEHO HEOCTATOYHO MOCIEI0BATENBHO, JOMYIIEHBI OINOKHA B
SI3BIKOBOM O(POPMIICHUN MaTepHasa.

2 OQamna - CTaBUTCS, €CIIM CTYJIEHT OOHAapy>KUBAET 3HAHWE U TIOHMMaHUE OCHOBHBIX MOJIOKEHUMN
00Cy>/1aeMoii TeMbl, HO TIPY BBHITIOJIHEHUH 33JaHUN JTOMYIIEHbl HETOYHOCTH WM 3a/laHHE BBITOJTHEHO
Ha 70-80%; crmabo BiajeeT HaBBIKAMH HCCIIEIOBATEIHLCKOTO aHAIHM3a 10 JaHHOU TeMe; odopmieHue
paboThI BHIOIHEHO HEJOCTATOUYHO MTPABHIIBHO.

3 Oamia - CTaBUTCS, €CJIU CTYJEHT IMOJHOCTHIO BBIMOJHUI 3aJaHUE, HO JOMYCTHJI €JUHUYHBIC
OIIMOKY B U3JI0KEHUH MaTepHana.

4 Oana — CTaBUTCS, €CIIU CTYJEHT 3HAeT TEOPETUUECKHI MaTepHall, CAaMOCTOSITENIbHO TOMPABIISET
OLIMOKH U TOTPEIIHOCTH MOCIIE 3aMEeUaHM MPero1aBaTels:

a) 3aJaHHE€ BBIMIOJHEHO MPABUJIBHO WJIM, B Cllydae HEJOYETOB, CKOPPEKTHPOBAHO CTYIEHTOM
CaMOCTOSITENIBHO;

0) cTyneHT o0agaeT HeOOXOAMMBIMH HaBBIKAMH HayYHO-HUCCIIEA0BATEIHCKOTO aHAIN3A 10 TAHHOM
TeMe U OOHApY’KUBAET MOJHOE IOHUMAaHKE MaTepHasa, MOXKeT 000CHOBATh CBOM CYKICHUS;

B) odopmiieHue 3aJaHus BBINOJIHEHO IOCIEI0BATEIbHO W TOJHO, MPaBUIBHO HCMOIb30BaHA
COOTBETCTBYIOIAsi TEPMUHOJIOTHSI.



MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHHE BBICILIET0 00pa30BaHUs
«CEBEPO-BOCTOYHBII ®EJEPAJIbHbBII YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texunueckuit unctTuTyT (punuan) PI'AOY BO «CBDVY» B r. Hepronrpu

Kadenpa maremaTnku 1 uHGOpMAaTUKU

PacuyetHo-rpadguyeckas padora
Tema

«Pemenue 3amay B cucreme MathLaby

TemaTuka 3ag1anui

3ananme 1. Beimonuuts TabynupoBanue GpyHkuuu f(x) Ha oTpeske [a, b] U3MeHeHUs aprymMeHTa X ¢

mrarom h.
0 b h
N [2.5] VpaBHeH#e
BapHUaHTa
1 [-1; 3] 0.5 x3-2,92x%+1,4355x+0,791=0
a b ¢ b-c a—>b
n a
3ananme 2. Jlaust matpust A =|—m n k|, B=\m b |, C= Bl D=|—-n|,
m
C b —a n k c+b
n —a a+b
M = |b —a ¢, K=lm b n+m| wu ko3¢ duneHToB a, b, ¢, m, k, n B COOTBETCTBUU C

c n c¢-b

BapHaHTOM 3aJaHMUs.
a) BBIMOMHUTE 1EHCTBHS ¢ MAaTPUIIAMU B COOTBETCTBHU C BAPUAHTOM 3a/1aHUSL.
6) Haiftu panr MmaTpuisl A U onpeenuTeNb MaTpULbl A.

B) BeimonauTh Tpancnionupoanue matpuilbl K u Haiitn  oOpaTtHyto matpuiry K.

Howmep BapuanTa 3HayeHHE JIEMEHTOB MATPHI] JelicTBud ¢ MaTpuaMHU

1 a=1; b=0.5; c=-1; m=2; 1) A+A-M; 2) B-C; 3) M?; 4)D+m-K;

D+D-M: -2
k=-2.1;n=-0.8 S)ADFD-M; 6)K

3ananme 3. C ucnonp30BaHUEM TpEX Pa3IMYHBIX CIIOCOOOB MOUCKA PEIICHHS YPABHEHUH U UX CHCTEM
B MathCad:

a) pelIuTh aNredpanvdeckoe ypaBHEeHHUE:




x3-7,8x%*+0,899x+8,1=0

0) pemuTh CHCTEMY JIMHEHHBIX alreOpandecKux ypaBHEeHHN

CBobonHbIC
KoaddummenTs! mpu HEU3BECTHBIX
WIEHU
a1 an an a4 Bl
Ne BapuanTa
a1 ax ax a4 B2
as1 a3 as ass B3
a41 a4 ass a44 B4
9 5 7 4 0
4 6 7 8 6
1
5 8 6 7 3
5 6 7 8 7
3aganue 4: BeruncauTts:
Howmep Heonpenenenusie OmnpeneneHHble [IpousBoaHsbie
BapHaHTa MHTETpaJIbl MHTETpaJbl
(I, I, 1T mopsiaka)
n d 2 3
4 2 3 — ) (x-2
X —3x + S-J;(— TX+ 6dx sin(x)dx dx[(x+ ) (x=2) }
1 ¥Ix 0

3ananme 5: YOpocTUTh CI0XKHOE anredpandyeckoe BhIpaKeHHe:

Ne BapuanTa

Beipaxenue OtBet

( vm Vn

n—ymn m-ymn

‘) vmn
.
Vn+sm _1

3ananme 6: [Toctpouts rpaduku 3aaHHBIX GYHKIIMN, HAUTH TOYKH UX IEPECEUEHUS U BEIYUCIUTD

IIOIAAb TJIOCKOM (I)I/Il"ypbl, OrpaHquHHOﬁ 3aJaHHbIMHU JIMHUAMM:

Howmep Bapuanta

@OyHKIUY IS BBIYUCIICHUS
TIoIaan GUTyphI

x=y?-2y; x+y=0




3amanue 7: CoCTaBUTh MPOTPAMMBI JIJI PELICHUS CIEAYIONIMX 3a/1a4:

Howmep Bapuanra 3anava

A) Beruncnuth 3HaueHUE QyHKIIUU:

3x+7,npux <0

Y = \/;—2x,npu0£x£5
7 —4x,npux > 5

b) JlaHo BemiecTBEHHOE a U HATYpaJIbHOE YKCIIO N. BerancauTs:

g Ll 1 1 1
_g+a_2+a_4+m+a2”’2

B) Z[aH MaCCUB BCHICCTBCHHBIX YHCCII. HO,I[C‘II/ITaTL, CKOJIBKO B HEM
OTPpULATCIIbHBIX, ITOJIOKUTCIIbHBIX U HYJICBBIX 3JICMCHTOB.

Kpurepun ouenkmu:
0 6amnoB — PI'P He BrImonHeHa.

1-5 6an10B — IEMOHCTPUPYET, JHIIb TOBEPXHOCTHBIM YPOBEHDb BBIIIOJHEHHUS PAOOTHI, B COAEPKAHUH
BBITIOJIHEHUS 33J[aHUS IOy IICHbI IPUHIUITHATIbHbBIE OITUOKH, IyTaeTCsl B TS PMUHOJIOT UM, HA 3a/laHHbIC
BOIPOCHl OTBEYAE€T HEYETKO U HEMOJHO. YKa3aHHbIE HEAOCTaTKU JOJDKHBI OBbITh IIO3/IHEE
JMKBUIMPOBAHBI, B pAMKaX yCTaHOBJICHHOTO IMPETIOIaBaTesieM rpaduka.

6-10 0asy0B — CTaBUTCS NPU YCIOBHMM, €CIM CTYAEHT JEMOHCTPUPYET HUXKE CPEAHEr0 YPOBEHb
BBIINIOJTHECHUA pa60TLI, B COACPIKAaHWU BBIIIOJHCHHA 3aJaHUA OJOIMYIICHbI NPUHOUITMAJIBHBIC OHII/I6KI/I,
IyTaeTcs B TEPMHHOJOTHMH, HA 3a/JlaHHBIE BOINPOCHI OTBEYAE€T HEYETKO W HEMOJHO. YKa3aHHBIC
HEJIOCTaTKN JOJDKHBI OBITh TO3JHEE JIMKBUAWPOBAHBL, B PAMKaX yCTAHOBJIEHHOTO IIPETOaBaTEIeM
rpaduka.

11-15 6ansoB — cTaBUTCA TOraa, KOraa cTyAeHT BeinosHw PI'P, TBepo 3HaeT maTepuan, HO TaeT HE
TOYHBIC OTBETHl Ha 3aJaHHBIC BOMPOCHI, B COJCPKAHWHM BBIMOJHEHUS 3aJaHUS JIOIMYIICHBI
HENPUHLUIUATbHBIE OIIMOKH, KOTOpbIe [OJKHBI OBITH TO3JHEE JHMKBUAMPOBAHBI B XOJHE
MPOMEKYTOUHOM aTTeCcTaI|H.

16-20 0asI0B — CTaBUTCS TOTZa, KOorjaa cTyAeHT BeInoJHWI PI'P, moka3zaH BbICOKUI ypOBEHb OCBOEHUS
CTyJICHTOM Yy4eOHOro Marepuala, COACpKaHHe BBIIIOJHEHUS 3a/laHusl HE COJEPKUT OIIMOOK WU
JOTYIIEHBI HETOYHOCTH, KOTOPBIE OBLIIM YCTPAHEHBI TIOCTIE 3aMEYaHtid, B pab0Te MPUCYTCTBYIOT YETKHE
1 000CHOBaHHbBIE KOMMEHTApHH.
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