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IMacnopT (poHIa OLIEHOYHBIX CPEICTB

b1.B./IB.03.02 MaremaTtu4eckoe moaeaupopanue MathLab

No | KonTponupyembie Kon KoHTpoaupyemoit | TpeboBanms K ypoBHIO | HanmeHoBaHue
pazaesnsl (TeMbl) KOMIIETEHLIUU YCBOCHHS KOMIETEHIIUU OLIEHOYHOTO
(nnu ee yactu) CpeACTBa
1 | OchoBel paboter B | YK-1.1 - Amnamusupyer | 3HaTh: ocobenHoctu | JlabopaTopHbie
MaTeMaTHIeCKOH 3a/1avy, BBIACTSASA ee 0a30BbIe | CHCTEMHOTO M KPHUTHYECKOTO | pabOTHI
cucteme MathLab. COCTaBIIAIOIIHE MBIIILICHHUS; Meronasl | PacueTHo-
YK-1.2 - OOocHOBBIBaET | MOCTAaHOBKH H PEIICHUS 3a7ad; | rpadudeckas
BBIOOp MeETOJa IIOMCKAa | | IpaBmia JoKa3aTelhCTBAa U | paboTa
aHanm3a HHGOpPMAIMU MM | ONMPOBEPIKEHUS CYXKIEHUl B
peteHus MOCTaBJICHHOH | HAy4HOH, MpodeccHnoHaNbHON
3a/1aun Y TIOBCEJTHEBHOH MPAKTUKE
YK-1.3 - Ilpu o00paboTke | YMeTh: BBEIOMPATH
uHpopMauu  GopMHPYET | HHPOPMALTMOHHBIE  PECYPCHI
COOCTBEHHbIE MHEHHS U | s TIOMCKa WH(pOpManuu B
CYXICHHS Ha OCHOBE | COOTBETCTBHH C ITOCTABICHHON
CHUCTEMHOTO aHanu3a, | 3ajadeil; OLIEHHBAaTh
apryMEHTUpPYET CBOHU | COOTBETCTBUE BBIOPaHHOTO
BBIBOJIBI M TOUKY 3PEHUS WH(GOPMAIIMOHHOTO  pecypca
VYK-14 - llpemyaraer | KpuTepusm MTOJTHOTBI u
BO3MOXHBIE BapHUaHTHl | ayTEHTHYHOCTH;
penieHus MOCTaBJICHHOHN | CHCTEMaTH3HPOBATh
3a/1a4m, OTICHUBAS UX | oOHapyKeHHYI0 WH(OPMAIIIIO
JIOCTOMHCTBA ¥ HEJJOCTaTKH | B COOTBETCTBHUHU c
TpeOOBaHUSIMH W YCIOBUSMHU
TIOCTaBJICHHOU 3a/1a4u;
BBISIBIISITH CHCTEMHBIC  CBSI3U
MEXIy H3y4aeMBIMH
SIBIICHUSIMH, MpoIeCCaMu
u/mm 00BbEKTaMU Ha OCHOBE
MPUHATON rapajiurmel;
HaXOJWTb, KPUTHYECKA
aHAM3UPOBATh W KOHTEKCTHO
o0pabareiBaTh HH(GOPMALHIO,
HEOOXOIUMYIO U pelIeHUs
TIOCTaBJICHHOU 3a/1a4u;
NPUMEHATh  (QUIOCOPCKUA U
OOIIICHAYYHBIH  TTOHITHWHBIH
anmapaTel ¥ METOIBI B
podeCCHOHATEHOM
JeATeIbHOCTH
Bnagerp: mMeromaMu TOMCKa,
KPpUTHYECKOTO  aHamm3a |
CHHTE3a WHPOPMAIHH;
METOJIOM CUCTEMHOTO ITOAX0/a
JUIA PEIIeHHs TTOCTAaBJIEHHBIX
3a1a4; HaBBIKAMH
apryMEeHTallid BBIBOAOB U
CY)KICHHH, B TOM 4HCIE C
npuMeHeHneM  (HuIIocodcKoro
MOHATUITHOTO anmnapara
2 | Onementsl anreOpel U | YK-2.3 - [Ilpemnmaraer u | 3Hath: O  MOpaBOBBIX U

TCOMCTpHH.

00OCHOBBIBAET CII0COOBI

OKOHOMMNYCCKHNX OCHOBAax




Huddepennuansaoe u
UHTErpajbHOE
WCUHUCIICHUE.

I'padmaeckue
BO3MOKHOCTH
MathLab.

PEIICHUA TIOCTABJICHHBIX
3aga4

pa3paboOTK W  pean3ariiu
MIPOEKTOB,; TEXHOJIOTHIO
MIPOEKTHOM JIeSITENIbHOCTH;
perHoHaNbHBIE  OCOOEHHOCTH
CEeBEPHBIX W aPKTHYECKUX
Teppuropuii P® B pamkax
MPOEKTHBIX 3a/ay;
JIEUCTBYIOIINE MpaBOBbIE
HOPMBI U UX UCTOYHUKHN
YMmers: pazpabaTeiBaTh U
MIPUMEHATH aNTOPUTM
JOCTNXKCHUA MMOCTaBJIICHHOM
LIEJIH; BBISIBJISITH ONITUMAIbHBIN
cnoco®  pemieHust  3a/ayw;
palioOHAIBHO  pacHpeiersiTh
BpEMs 110 OJTanaM PpCeHICHUA
MPOEKTHBIX 3a7a4; 0popMIIATH
MPOEKT B BHJE AOKYMEHTa B
COOTBETCTBUHU co
CTaHJapTaMu; JIOCTUTATh
PE3yIBTaTUBHOCTH MPOEKTa
Baagers: HpaBUIaMHu
pa3paboTKu MIPOEKTOB;
HaBBIKAMHU paboThI c
MIPaBOBBEIMH M HOPMATHBHBIMHU
JIOKYMEHTaMH,
MPUMEHSEMBIMH B
podeCCHOHATEHOM
JeSITeIbHOCTH

[IporpamMmmupoBanue
BBIYMCIIUTEIBHBIX
ITOPUTMOB

TIK-3.1 - 3Haet
WHCTPYMEHTBI W METOIBI
MOJICITHPOBAHUS Oou3Hec-
nporieccoB B UC; mpUHITUTIEI
MIOCTPOCHUS u BHBI
APXUTEKTYPHI
KOMITBIOTEPHOT'O
MIPOrPaMMHOTO
obecrieueHus; MeTOABl U
CpelncTBa MPOCKTHPOBAHUS

0a3 JaHHBIX, MPOTPaMMHBIX
nHTepdericon u
KOMITBIOTEPHOTO
MIPOTPaMMHOTO
obecreucHus; THUIIOBBIE
peluieHus, oubIHoTEKN
MPOrpaMMHBIX MOAyJIeH,
LI1a0JIOHBL, KJIacChI
O00BEKTOB,  HCIIOJIb3yEeMbIC
pu pa3paboTke
KOMITBIOTEPHOTO
MIPOTPaMMHOI0
obecriedeHust

IIK-3.2 - Ymeer BBIOMpaTh
cpeacTsa peanuzanuu
TpeOoBaHUI K
KOMITBIOTEPHOMY

POrPaMMHOMY

3HaTB:  UHCTPYMEHTHI U
METO/TBI MOJICTTHPOBAHHS
ousnec-niporieccoe B MC;
MIPUHIUIIBI IMOCTPOCHUA u
BU/IBI APXUTEKTYPBI
KOMITBIOTEPHOTO

MIPOTPaMMHOTO 00ECIICUCHHS,
METO/TBI u cpencTBa
MPOEKTUPOBaHUs 0a3 JaHHBIX,
MIPOTPAMMHBIX HHTEPHEHCOB U

KOMIIBIOTEPHOTO
IporpaMMHOIO 06ecnequI/m;
THIIOBBIC PEIICHUA,

OMONMOTEKN  MPOTPAMMHBIX
MOJyJield, IabJOHBI, KJIacChl
00BEKTOB, HCHOJIB3yEeMBbIE TIPH
pa3paboTke KOMIIBIOTEPHOTO
MPOrpaMMHOTO 00eCIeUeHHS.
Baaners: HaBBIKAMHU
MOJCITUPOBAHUS Oou3Hec-
npomeccoB  3akazumka UC;
NPOEKTHPOBAHUS  CTPYKTYD
DaHHBIX, 0a3 JaHHBIX W
MpOTrpaMMHBIX HHTEP(HEHCOoB;

(opMHUpOBaHUS u
HPEIOCTABICHUS OTYETHOCTH B
COOTBETCTBHU c




o0OecIieueHNIo; TIPUMCHSATH
METOIBI H cpencTBa
MIPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MIPOTPaMMHOTO
obecrieueHus, CTPYKTYP
JaHHBIX, 0a3 JaHHBIX,
TIPOTPaMMHBIX
HHTEPEICOB;
BBIpa0aThIBaTh ~ BapUAHTHI
peanu3anuu
KOMITBIOTEPHOT'O
IPOrPaMMHOTO
obecreueHus.

I1K-3.3 - BraneeT HaBBIKaMU
MOJIETTHPOBAHUSA Ou3Hec-
npoueccoB 3akazunka HC;
MIPOCKTUPOBAHUS  CTPYKTYP
JAaHHBIX, 0a3 [JaHHEIX W

MPOTPaMMHBIX
nHTEp(DENCcoB;
(hopmupoBaHus u
MPeIOCTaBICHNUS
OTYETHOCTH B COOTBETCTBHUHU
c YCTaHOBJICHHBIMH

periiaMeHTaMH.

YCTaHOBJIEHHBIMU
periaMeHTamMu.

YMmern: BHIOMpaTh CpeAcTBa
peanuzauuu  TpeOOBaHUH K
KOMITbIOTEPHOMY

MPOrpaMMHOMY 00€CTIeYEeHHIO;
MPUMEHATh METO/BI u
cpeacrTsa IIPOEKTUPOBAHUS
KOMITBIOTEPHOTO

MPOrpaMMHOTO  oOecreueHus,
CTPYKTYP TIaHHBIX, 6a3
JIAHHBIX, POrpaMMHBIX
uHTEp(]ENcoB; BBHIPAOATHIBATH
BapHUAHTHI peanuzanuu
KOMITBIOTEPHOTO

MIPOTPaAaMMHOTO 00ECTICUCHUS




MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEXkKAEHUE BBICILIEr0 00pa30BaHUs
«CEBEPO-BOCTOYHbBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texuuueckuit unctutyt (¢pmman) PI'AOY BO «CBDY» B r. Hepronrpu

Kadenpa marematuku u mHGOpMaTUKU

Tembl 1a60paTOPHBIX padoT
B nepuon ocBoeHHUs NUCHUIUIMHBI CTYJIEHTBl CAMOCTOSITEIBHO H3Yy4YalOT JOIOJIHUTEIbHBIN
TEOpPETUYECKUI MaTepuan K JlabopaTopHbIM 3aHATUSAM. Kpurtepusmu oueHkn paboTel Ha
71a00pPaTOPHOM 3aHSITHUH SIBISIETCS: BJaJIeHUE TEOPETUUECKUMHU MOJIOKEHUSMU 110 TEME, BBITIOJTHEHHE
IIPAKTUYECKUX 3aJaHUM, 3HAHNE TEPMUHOJIOTHH.
MaxkcuManbHbIN 0anl, KOTOPBIN CTYIEHT MOXKET HaOpaTh HAa MPAKTUYECKOM 3aHATUH — 4 Oaia.
Tembl 1a060paTOPHBIX padoT

JIP1 UnTepdeiic nporpamMmMbl. BBox 1 KOppEKTHPOBKA JaHHBIX.

JIP2 DnemeHTapHbIE BBIYMCICHUS.

JIP3 Pabota ¢ mepeMEeHHBIMU 1 (PYKHKIIUSMH.

JIP4 BerpoeHHbIe PYHKIIHH.

JIPS5 Onepauuu HajJ, BEKTOpaMU U MAaTPULIAMH.

JIP6 CuMBOJIbHBIE BEIYMCIICHHUS.

JIP7 Pemenue anrebpandecKux ypaBHEHUN M UX CUCTEM, HEPABEHCTB.

JIP8 IIpon3BoHbBIE U UHTETPAJIBI

JIPY I'padpukn pyHKITHHIA.

JIP10 I'paduku GhyHKIIMI B TOJASPHBIX CUCTEMaX KOOPJUHAT.

JIP11 IloBepxHOCTH.

JIP12 Pemienue ypaBHEHUH U UX CHCTEM IpaUIECKUMU METOIAMH.

JIP13 Anumarus.

JIP14-15 OmepaTopbl BCTPOECHHOTO $3bIKa MPOrPAMMHUPOBAHUS: OIEPATOPHI YCIOBHS,

LIUKJIa, BO3BPAT 3HAUCHUI, IepexBaT OIINOOK.

JIP16-18 IIporpamMmMupoBaHue ¢ UCTOIb30BAHHUEM BEKTOPOB U MATPHIL.

JIP19-20 Pexypcus.

Kpurtepun onenkmu:

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

1 Gayn - cTaBUTCSA, €CIIU CTYyAEHT OOHAPYKUBAET 3HAHUE M NTOHMMAaHUE OCHOBHBIX MOJI0XKEHUHN
00Cy>K/1aeMOii TeMbl, HO TIPY BBIITOJHEHUHN 33JaHUH JTOMYIIEHbl HETOYHOCTHU MJIH 3aJIJaHHE BHIIOJIHEHO
Ha 50-60%; odhopmiieHre pabOThI BHITIOIHEHO HEJOCTATOYHO TOCIEI0BATEIHHO, TOMYIIECHBI OITMOKH
B SI3bIKOBOM O()OPMIICHUH MaTepuana.

2 Oaia - CTaBUTCS, €CJIU CTYJCHT OOHApYKMBAET 3HAaHUE U IOHUMAaHUE OCHOBHBIX IOJI0XKEHUHN
00Cy>K/1aeMOii TeMbI, HO TIPY BBIITOJHEHUHN 33JaHUH JTOMYIIEHbl HETOYHOCTHU MJIH 3aJIJaHHE BHITIOJIHEHO
Ha 70-80%; c1abo BiajeeT HaBBIKAMH HCCIIEOBATEIILCKOTO aHAJIM3a 110 TaHHOU Teme; oopmiIeHre
paboThI BHIOJIHEHO HEJOCTATOUYHO MTPABHIIBHO.

3 Oamna - cTaBUTCA, €CIM CTYAEHT IMOJHOCTBIO BBINOJIHMI 33JaHHe, HO JAOIMYCTWI €IUHUYHbIE
OIIMOKY B U3JI0KEHUH MaTepHaa.

4 Gasia — CTaBUTCS, €CIIM CTYAEHT 3HAET TEOPETHUECKUI MaTepHall, CAMOCTOSITENIHO MOMPABIISIET
OLIMOKH U TIOTPEIIHOCTH TOCIIE 3aMEUaHH MPero1aBaTels:

a) 3a/laHu€ BBINIOJHEHO MPAaBUJIBHO WIH, B CIy4ae HEIOYETOB, CKOPPEKTUPOBAHO CTYICHTOM
CaMOCTOSITENIBHO;

0) cTryaeHT o0Oiamaer HEOOXOJAMMBIMH HaBBIKAMH HAyYHO-HCCIIEIOBATEILCKOIO aHajau3a I10
JTAHHOM TeMe U 0OHapY’KUBAET MOJTHOE TOHUMAaHNE MaTepHaja, MOKET 00O0OCHOBATh CBOM CYKICHHUS;

B) o(hOpMIIEHHE 3aJaHMs BBINOJHEHO MOCJIEJOBATEIILHO U IOJIHO, MPABWJIBHO HCIOJIb30BaHA
COOTBETCTBYIOIAsi TEPMUHOJIOTHSI.
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PacuyetHo-rpadguyeckas padora
Tema
«Pemenue 3amay B cucreme MathLaby
TemaTHnka 3agaHui

3ananme 1. Beimonnuts TabynupoBanue GyHkiuu f(x) Ha oTpeske [a, b] u3MeHeHus aprymeHra x ¢

mrarom h.
0 b h
N [2.5] VpaBHeH#e
BapUaHTa
1 [-1; 3] 0.5 x3-2,92x%+1,4355x+0,791=0
a b c b-c a—b
n a
3apanne 2. Jansi varpuust A =|—m n  k |,B=\m b |, C= Ak D=|-n|,
m
C b —a n k c+b
n —a a+b
M = |b —a c, K=lm b n+m| wm KOX(PUIUEHTOB a, b, ¢, m, k, n B COOTBETCTBUH C

c n c¢-b

BApHUAHTOM 3aJIaHHA.
a) BBITIOTHUTE IEHCTBHSI ¢ MATPHUIIAMU B COOTBETCTBHH C BAPUAHTOM 3aJIaHUSL.
0) Haiitu panr MaTpuIibsl A U ONpeIeTUTENh MaTPUIIBI A.

B) BrimonmHuTh TpancnmonupoBanue Matpuibl K u Haiitn  oOpatHyto matpuiy K.

Howmep BapuanTa 3HaYeHHUE DJIEMEHTOB MaTPHIL [elicTBuda ¢ MaTpuuaMu

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

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

3aganue 3. C cmonbp30BaHUEM TPEX Pa3IUYHBIX CIIOCOOOB MOKCKA PEIICHUS YPAaBHEHUI U UX CUCTEM
B MathCad:

a) peuuTh anredpanvyeckoe ypaBHCHHE:




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)
T d 2 3
4 2 3 —_ (x —
X —3x + S-J;i— 7x+ 6dx sin(x)dx dx[(x+ D(x=2) ]
1 ¥x 0

3apanme 5: YpocTuTh CII0XKHOE anreOpandeckoe BhIpaKEHUE:

No BapuanTa

Bripaxxenue

OtBeT

“m vn “mn
C=+=) ==
n=vmn m-ymn/ Yn+m

3ananme 6: [ToctpouTts rpaduku 3aAaHHBIX PYHKIUI, HANTH TOYKU UX MTEPECEUCHUS] U BBIYUCIUTH

TUTOIIA/Th TUTOCKOH (DUTYPBI, OTPaHUICHHOH 3aJaHHBIMU JINHUSMU:

Howmep BapuanTa

OyHKIUY TSI BRIYUCIICHUS
miomaau GUrypel

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




3apanme 7: CocTaBUTh IPOTPAMMBI JJISI PEIICHUS CIAEAYIOIINX 3a/1ay:

Howmep Bapuanra 3anaya

A) Berunuciuth 3HaueHUE QYHKIIHH:

3x+7,npux <0

Y= \/;—2x,npu0£x£5
7—4x,npux > 5

b) JlaHo BemiecTBEHHOE a ¥ HATYpaJIbHOE YNCIIO N. BerancanTs:

B) Jlam maccuB BemecTBeHHbIX uMcen. [loacuuTaTh, CKOJIBKO B HEM
OTPULIATEIIbHBIX, ITOJIOKUTEIBHBIX U HYJIEBBIX JJIEMEHTOB.

Kpurepuu ouenkmu:
0 6anyoB — PI'P He BrlmoJiHEeHA.

1-5 6a/J10B — IEMOHCTPHUPYET, JIMIIb IOBEPXHOCTHBIN YPOBEHD BBITIOJHEHUS PA0OTHI, B COACPKaHUH
BBITIOJTHEHUSI 3aJaHUSl JIOMYUICHbl MNPUHIUIHAIBHBIE OINWOKU, IMyTaeTcss B TEPMUHOIIOTHUH, Ha
3a/laHHBIE BOIMPOCHI OTBEYAECT HEYETKO U HEMOJHO. YKa3aHHbIE HETOCTATKH JOJDKHBI OBITH MO3HEE
JMKBUIMPOBAHBI, B paMKaX yCTaHOBJICHHOTO MPEToAaBaTesieM rpaduka.

6-10 6a)uI0B — CTAaBUTCS NPH YCIOBUH, €CIIM CTYACHT JIEMOHCTPHPYET HH)KE CPEIHEro YpOBECHb
BBITIOJTHEHUS Pa0OTHI, B COJICP)KaHUM BBIIOJTHEHHS 33aHUs JOMYIICHBl PUHIUIIHATBHBIC OMINOKH,
MyTaeTcs B TEPMHHOJIOTHMH, Ha 3a/JlaHHbIE BOMPOCHI OTBEYAET HEYETKO M HEIMOJIHO. YKa3aHHBIC
HEJIOCTAaTKU JIOJDKHBI OBITH MO3JHEE JHKBUAMPOBAHBI, B paMKaX YCTAaHOBJIEHHOTO IPENoAaBaTeIeM
rpaduka.

11-15 6annoB — craBUTCA TOrAa, KOIr/a CTYIEHT BbinosiHWA PI'P, TBepo 3HaeT Marepuai, HO AaeT HE
TOYHbIE OTBEThl Ha 3aJaHHBIE BOIIPOCHI, B COACPXAHUM BBIIIOJIHEHUS 3aJaHUS JOIYILIEHBI
HENPUHLUIIUAIbHbIE OIIMOKH, KOTOpbIE JOJDKHBI OBbITh IMO3JHEE JIMKBUAMPOBAHBI B XOJE
IPOMEXKYTOUHOM aTTecTaI|Hy.

16-20 6an10B — cTaBUTCS TOT/1A, KOT/1a CTYIeHT BeInoHuI PI'P, nmokas3aH BbICOKMI ypOBEHb OCBOECHHS
CTYyJICHTOM Y4eOHOro Martepualia, COJIEp’KaHHE BBITIOJHEHUS 3aJaHHsl HE COACPKUT OMMOOK WIH
JIOMYIIEHBI HETOYHOCTH, KOTOPBIE OBUIN yCTPAHEHBI TIOCIIE 3aMEeYaHni, B pabOTE MPUCYTCTBYIOT YETKHE
1 000CHOBAaHHBIE KOMMEHTaPHHL.
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