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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa
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2 AHHOTAIIUA AMCHUITJINHBI

«MATEMATHYECKHUE HAKETbBI B UH’KEHEPHO-TEXHUYECKHNX
PACYHETAX>»

JlucuumivHa BKIIOYAeT U3JI0KEHNE OCHOB UHTepdelica, TeOpUH U MpUMEHe-
HUS psiia HOBEHIIINX MaTeMaTUYECKHUX MakeToB, Takux kak MathCad, Maple u MatLab
JUISL PELLIEHUS PA3JIMYHBIX MHKEHEPHBIX 3a7ad. PaccmaTpuBaroTCss MaTeEMaTHUYECKHE
U rpaduyecKre BO3MOKHOCTU CUCTEM, OCHOBBI BU3YyaJu3alliy BEIYMCIEHUH, orepa-
TOpbI U (PYHKIIMU CUCTEM, UX HMHTETpalusi ¢ APYTMMH MPOTPAMMHBIMU MaKETaMH.
Oco060€e BHUMAaHME B IUCIUIUIMHE YAEISIETCA MaTeMarnueckomy naketry MatLab, kak
HanOoJiee yHUBEPCAIbHOMY UHCTPYMEHTY PEILICHHUs] MHOXKECTBA MPUKIIAIHBIX 3a]1a4
KOMIIBIOTEPHOM MaTeMaTuKH. B pamMkax crieliMabHOTO pa3zelia AUCIUIUIMHBL U3yda-
eTCsl BHYTPEHHUMH sI3bIK porpaMmMmupoBanust MatLab, mo3Bosisitoniuii noib30BaTesto

pacmrupATb BOBMOXKXHOCTH CUCTCMbI, CO31aBas COOCTBEHHEBIE ITPHIIOKCHUS.

SUBJECT SUMMARY

«MATHEMATICAL PACKAGES IN ENGINEERS AND TECHNICIANS
COMPUTATIONS»

The discipline includes the presentation of the foundations interface, theory,
and application of a number of advanced mathematical packages, such as MathCad,
Maple and MatLab to solve various engineering problems. We consider mathematical
and graphical capabilities of systems, the basics of computing visualization, operators
and system functions, their integration with other software packages. Special atten-
tion is paid to the discipline of mathematical packages MatLab, as the most universal
tool to solve the set of applications of computer mathematics. As part of a special sec-
tion of the discipline studied internal MatLab programming language, which allows

the user to expand the capabilities of the system by creating custom applications.



3 OBIIUE IMOJIOXKXEHUSA
3.1 esn u 321241 QU CHUATIIAHBI
1. Llenpro MUCIUIIIMHBI SBASETCS (OPMUPOBAHKE Y CTYACHTOB 3HAHWM, YMEHUHN U

HaBBbIKOB, HGO6XOJII/IMI:>IX B 00J1aCTH IMPUMCHCHHA CUCTCM KOMHB}OTepHOfI MareMartru-

KW OJIA1 HHXXKCHCPHBIX paC‘-IéTOB.

2. 3aiayaMu TUCIUTLIUHBI SIBJISIFOTCSI:

-popMupoBaHue 3HaHUN 00 0COOCHHOCTSIX pabOThI C MAaTEMATHIECKUMH TTaKETaMH,
-popMUpOBaHHE YMEHHI U HABBIKOB BIOOpA HMHCTPYMEHTAPHUSI TSI PEIICHUS BBIUKC-
JUTENBHBIX 33]1a4 U MTPOBEACHUS MHKEHEPHO-TEXHUYECKUX PACU€TOB C UCTIOIB30Ba-
HUEM MaTeMaTHYCCKUX ITaKETOB;

-popMUpOBaHKE HABBIKOB Pa0OTHI C MaTeMarnueckum maketom MatLab.

3. Aucuumiunaa popMupyeT 3HaHUS 00 OCHOBHBIX BO3MOXKHOCTSX CHCTEM KOMIThIO-

TCpHOﬁ MAaT€MAaTUuKHU U BO3MOXHOCTAX MATEMATHUYCCKHUX ITaKCTOB.

4. MuciurinHa GopMUpyeT YMEHHE OCYIIECTBISITH BHIOOP HHCTPYMEHTApUsI JJ1sI pe-
IICHUSI COOTBETCTBYIOIINX BBIYUCIUTENBHBIX 3a/1a4 U OCYIIECTBIIATH Tpaduueckue

OCTPOCHHS.

5. JucuunnuHa popMupyeT HaBbIKM IPOrPAMMHUPOBAHUS HA BHYTPEHHEM SI3bIKE, pa3-

pabotku rpaduueckux unrepdeicon Ha 0a3e MaremaTrueckoro nakera MatLab.

3.2 Mecto nucuuniannabl B cTpykrype OITOII

JlucuuminHa n3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX JTUCITUILIMH YY4EeOHOTO TIJIaHa:
1. «MareMaTudecKuil aHAINU3)

2. «IIporpaMMupOBaHUE U OCHOBBI AJITOPUTMHU3ZALIUI

1 00ecIieynBaeT N3yUCHUE MOCICIYIOMNX TUCITUTIINH

1. «MoaenupoBaHUE CUCTEM YITPABICHUS
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3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
[1K-4 Cnoco6eH mpOBOAUTH IKCIIEPUMEHTHI Ha JIEUCTBYIOIIUX MaKeTaX, 00pas3ax

MEXaTPOHHBIX U POOOTOTEXHUYECKHUX CHCTEM IO 3aJaHHBIM METOJIUKaM U
o0OpabaTbIBaTh Pe3yNbTaThl C IPUMEHEHHEM COBPEMEHHBIX MH(POPMAIOH-
HBIX TEXHOJIOTMM U TEXHUYECKUX CPENICTB

1IK-4.2 Obpabamuvieaem pe3ynomamovl IKCHEPUMEHMOE C NPUMEHEHUEM CO8PeMEeH-
HbIX UHGOPMAYUOHHBIX MEXHONLO02ULL U MEeXHUYECKUX CPeOCms

I1K-7 CrocobeH MpOU3BOAWTH pPAacdeThl M MPOSKTUPOBAHUE OTIEIBHBIX
YCTPOMCTB M TIOACHCTEM MEXAaTPOHHBIX U POOOTOTEXHHUYECKHUX CH-
CTEM C MCIIOJIb30BAHUEM CTAHAAPTHBIX UCIIOJHUTEIBHBIX U YIPABISIOMINX
YCTPOMCTB, CpPEICTB ABTOMATHUKH, W3MEPHUTEIBHOW W BBIYUCIUTEIIBHOM
TEXHUKHU B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM

1IK-7.1 Hcnonvzyem uncmpymenmanvhbvle NpocpamMmHvle Cpeocmed 8 npoyecce
NPOEKMUPOBanUsl, pazpabomKu u IKCHIYAmayuy cucmem ynpasieHus




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,
n/n au a4 au au
1 BBenenne 1 0 0 0
2 | Tema 1. Cucrembl KOMIIBIOTEPHON MareMaTHKH 1 0 0 2
3 Tema 2. TUnbl JaHHBIX MAaTEMATUYECKUX AKETOB 1 2 0 2
4 | Tema 3. Oneparopsl, QyHKIIUU U BBIPAKEHUS 1 4 0 4
5 | Tema 4. TunoBble onepanuy MaTEMaTUYECKOIO aHAIU3a U 2 4 0 4
pernieHue 3aaa4 JMHEHHON areOpbl B MAaTEMaTHIECKUX Ta-
KeTax
6 | Tema 5. OO6paboTKa TaHHBIX U CTaTUCTUKA 2 4 0 4
7 Tema 6. Oneparuu CUMBOJIBHOM MaTeMaTuKu 1 4 0 4
8 Tema 7. Onepanuu BBOJa/BBIBO/IA 1 4 0 10
9 | Tema 8. I'padhrueckas BU3yanu3ais BHIYUCICHUNA 2 4 0 9
10 | Tema 9. MHTErpanus cCUCTEM KOMIBIOTEPHON MaTeMaTHKU 2 4 0 7
JPYT C IPYTOM U C IPYTUMHU MPOTPAaMMHBIMH CHCTEMaMH
11 | Tema 10. CpenctBa nporpaMMupOBaHUs 2 4 0 10
12 | 3akmiouenue 1 0 1 0
Hroro, au 17 34 1 56
W3 HuX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 108/3
4.1.2 Copepxanue
Ne HaumeHoBaHHe TeMbl Conepxanue
n/n JUCUHUTIITHHBI
1 | Beenenue [Ipeamer aucturuivHbl U ee 3anaun. CTpyKTypa u conep-
YKaHUE AUCIUIUIMHBI, €€ CBS3b C IPYTUMU AUCIUIUIMHAMU
y4eOHOTO IUIaHa.
2 | Tema 1. Cuctemsl xommbioTep- | Kiaccudukaius u cTpykTypa CHCTEM KOMITBIOTEPHON Ma-
HOM MaTeMaTUuKu TeMaTuki. CHCTEMbl YUCIIEHHBIX M aHAJUTHYECKUX BBI-
grcneHuil. Intepdeiicsl u A3bIKu MPOrpaMMUPOBaHUS Ma-
TEMAaTUYECKUX CUCTEM.
3 | Tema 2. Tunbl naHHbIx MaTteMa- | Yucia v YMCI0BbIE KOHCTAHTBI, CTPOKOBBIE JAHHBIE, CIIOXK-
TUYECKHUX MaKETOB HBIE TUIIBI JaHHBIX (MAaCCUBBI, CIIUCKU, OOBEKTHI), CIICITHU-
aJIbHBIE TUIIbI JAHHBIX.
4 | Tema 3. Oneparopsl, GpyHkIHH U | OnepaTopsl, SIE€MEHTAPHbBIE U CIICIIHAILHBIC MaTeMaTHye-
BBIPAXECHUS ckue (pyHKIMU nporpaMMHBIX aketoB MatLab, MathCad
1 Mathematica.
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Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
5 | Tema 4. TunoBble onepauuu Ma- | BekTopHbIE U MaTpUUHBIE ONEPALH, BBIYUCIEHUE CYMM,
TEMaTUUYECKOTO aHaJIN3a U pelle- | MPOU3BEIEHUN, IPOU3BOAHBIX, PELIEHHE CUCTEM ypaBHE-
HUE 3a/1a4 JIMHEHHOU anreOpel B | HUM.
MaTeMaTHYeCKUX MaKeTax
6 | Tema 5. O6paborka naHHBIX ¥ | OCHOBHBIE NOHATHS OOPAaOOTKM [JaHHBIX: HMHTEPIOIS-
CTaTUCTHKA Y51, anmpoKCUMAaLUs, CIIIa)KUBaHUE, OUUCTKA, (UIbTpa-
L1l JAaHHBIX; METOABI CTATUCTUYECKOIO aHajIu3a B Mare-
MaTHYECKUX MaKEeTaXx.
7 | Tema 6. Onepanuu cuMBOJIBHON | CHMBOJBHBIE OIlEpalliy, ONEPALMH C OJTMHOMAMH.
MaTeMaTUKU
8 | Tema 7. Omnepauun BBo- | Onepamuu no padore ¢ daitnamu. UteHue u 3anuch JaH-
1a/BBIBOAA HBIX. BO3MOXXHOCTH MaTeMaTH4ECKUX MTAKETOB 110 OOMEHY
nHpopmamueit ¢ ycrtpoictBamu. /[nanorosslii BBOA J1aH-
HBIX, paboTa C KaTajloramH.
9 | Tema 8. I'padpuueckast Busyanu- | OCHOBHbIE MOHATHS KOMIbIOTEpPHOM rpaduku. Pabora c
3a1ys BBIYUCIICHUN JBYXMEpPHBIMHU rpaukaMu, aHuManus rpadukoB, MocTpo-
€HHEe TPEeXMEpPHBIX IrpadukoB, pa3paboTKa MOJIb30BaTENb-
CKOTO rpaduueckoro nuTepdeiica.
10 | Tema 9. HWurerpamms cucrem | MaTterpanus cucrem MatlLab, MathCad u Mathematica.
KOMITBIOTEPHOM Matemaruku | MHTerpamms ¢ MS Word, Excel, Notebook.
Ipyr ¢ OpyroM M € JpyTHMU
IIPOrPaMMHBIMH CUCTEMAMHU
11 | Tema 10. CpenctBa nporpammu- | OGmiye NOJI0KEHUS O IPOrpaMMHUPOBAaHUM MaTeMaTuye-
pOBaHUSA CKUX CHUCTEM, OIlepaTophbl, IIUKIIbI, CIEI[HaJIbHbIE CPEICTBA
IIPOrPaMMUPOBAHUS.
12 | 3akmroueHue IlepcniekTHBBI pa3BUTHs CIELUAIBHBIX CPEICTB IIPOrpam-
MHUpPOBaHUS A MareMaTHYeCKOro MOJEIMPOBAHUSA CH-
CTEM yIPaBJICHUSI.
4.2 TIlepeyennb J1abOpaTOPHBIX PadoOT
HanmMeHoBanue j1abopaTopHoii padoThI KosuvecTBo aya. yacos
1. UuTepdeiic MatLab 1 0CHOBBI MPOBEACHUS BBIYUCICHHA B KO-
MaH/THOM PEXUME. 4
2. Onepanuu MatLab ¢ BekTopamMu 1 MaTpHIlaMHu. 4
3. [loctpoenue u penaktupoBanue rpadukoB B MatLab. 4
4. CnenabHBIE OTIEpaToOphl U (PyHKITHH. 4
5. Pab6ora ¢ Simulink. 4
6. Pabora ¢ Simulink 3 KoManaHO# CTpPOKU. 4
7. Co3nmaHue MmoJib30BaTeILCKOTO HHTEp(eiica. 4
8. Co3aHre KOMIUIEKCHBIX MPOEKTOB Ha 06a3e MatLab. 6
Utoro 34




4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH

[IpakTryeckue 3aHATHS HE PETYCMOTPEHBL.

4.4 KypcoBoe npoeKTHPOBAHUE

KypcoBas pabora (IIpoeKT) He IPe1yCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpegycmoTpeH.

4.6 HuauBuayajbHOE JOMAIIIHEE 3alaHHe

N3 KTS Pa3paboraiite noap30BaTeNIbcKuil UHTEpGENC, KOTOPBINA peanusyeT cie-

JTYIOIIYIO MOCJIE0BATEIbHOCTh JEUCTBHUS:

a) TpU OTKPHITUU OKHA BCE KHOIKHU HEJOCTYIHBI, IOKA B OMPEACIICHHOE T0JIE HE

BBCJICH IT1apOJIb;

b) B BBINAAIOIIEM MEHIO MOJIH30BATENbh BRIOUpAET TUTT (DYHKIIMH OJHOM MePEeMEH-

HOM, KOTOPYIO TpeOyeTCs MOCTPOUTH

C) dYepe3 pelakTUpyeMbIe TEKCTOBBIC MOJIS MOJIb30BATENIb BBOJIUT JUANIA30H U IIar

M3MEHEHUS HE3aBUCUMOM MEPEMEHHOM.

d) 1npu 3aKpHITUM OKHA BBIBOAUTCS MPEIYyIPEKIAIOIIEe COOOIIEHUE, YTO TJAHHOE
OKHO OyJ€T 3aKpbITO U MOJB30BATEIIO MPEAIAraeTCsa COXPAHUTh UM OYUCTUThH I1e-
pemenHbie. Ecnu nosibp30Barenb BEIOUpAET COXpaHEHHE MEPEeMEHHBIX, OHU 3alKChl-

BalOTCA B (paili1 ¢ pacmmpeHreM mat.

Pesynbrar opopmuts B Bujae otuéta. OdopmiieHne paboThl 1O OOIIECTPUHITHIM B
yHuBepcutere « TpeboBaHus K 0(hOPMIICHUIO HAyYHO-TEXHUYECKUX OTYETOB». O0b-

eM pabOThl HE OIPaHUYEH.

N3 KT6 Coznare m-daiin, peanu3yolnil mocTpoeHue ppakraia, 3aJaHHOTO KakK



L-cucrema: npu nepeMEHHOM YHUCIIE UTEPALMIA; TIPU MTOLIATOBOK BU3YyaJIU3alUU 110-

cTpoeHus (pakrana (MCronb3yiTe PyHKIUIO drawnow).

Bapuant Nel JIpakon Xaprepa-Xairses: nopoxaatomee npasuiio FX: F—F, X—X+YF+
FX-Y, 0=n/2, 0=0

Pesynsrar opopmuts B Buae ortuéta. OdopmieHne paboThl MO OOMICTPUHSITHIM B
yHuBepcutere « TpeboBaHus K 0(hOPMIICHUIO HAyYHO-TEXHUUYECKUX OTYETOB». O0b-

eM paboThl HE OIPaHUYEH.

N3 KT7 Hanumure m-QyHKIKIO, KOTOpasi OCYIIECTBISET pa30MeHe BEKTOpa Ha

3aJJaHHOE KOJIMYECTBO YaCTEU U Pa3MEIIAET UX B DIIEMEHTAX CTPYKTYPHI.

BXOI[HI)IMI/I INEPEMCHHBIMHU (bYHKHHH ABJIIOTCA: BEKTOP, KOJIMYCCTBO HHTCPBAJIOB, HA

KOTOPBIE€ HY>KHO Pa3BUTh BEKTOP.

BrixogHast mepeMeHHasi: CTpYKTypa, coJepskalliasi BEKTopa, oJydeHHbIe pa30ueHH-

€M BXOJIHOI'O BEKTOpaA.

Pesynbrar opopmuts B Buae otuéra. OgopmieHue paboThl MO0 OOUICHPUHATHIM B
yHuBepcurere « TpeboBaHus K 0(pOPMICHHIO HAYYHO-TEXHUUYECKUX 0T4eTOBY. O0b-

€M paboTHI HE OrpaHUYEH.

4.7 JloxkJaan

Jlokiian HE PETyCMOTPEH.

4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 Opranusanus u y4eOHO-MeTOANYecKoe odecnevyeHne CaMoCTOATeIbHOM pa-

00ThBI

N3yueHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON paOOTON CTY/ICH-

TOB C PCKOMCHAOBAHHBIMHU IIPCIIOAABATCIICM JIUTCPATYPHBIMU MCTOYHUKAMH W HH-
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dbopMaliMOHHBIMU pecypcaMu cetu IHTepHeT.

[ImaHMpoBaHME BpEMEHU U1l N3YUECHUS JUCLHUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoj 00yuyeHus, IpelyCMaTpUBas IPH TOM PETYJIIPHOE IOBTOPEHUE MPONAECHHO-
ro marepuana. OOy4arommuMcsi, B paMKax BHEAyAUTOPHON CaMOCTOSITEIbHOU pado-
ThbI, HEOOXOIUMO PETYIISPHO JTOTOIHATH CBEACHUSIMHU U3 JIUTEPATYPHBIX HCTOYHUKOB
MaTepHall, 3aKOHCIIEKTUPOBAaHHBIN Ha JIeKIUAX. [Ipr 3TOM Ha OCHOBE U3yUYEHHUs pe-
KOMEH/I0BAaHHOMU JIMTEPATYPHI 11€JIECO00Pa3HO COCTABUTh KOHCIEKT OCHOBHBIX MOJIO-
XKEHUN, TEPMUHOB U OIPEACIICHUIN, HEOOXOIUMBIX JJIsl OCBOEHUS Pa3/IeioB yUYEeOHOM

JIUCILIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUs
Y KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHue npeanoiaraeT 0coobM
00pa3oM OpraHu30BaHHOE B3aUMOJICHCTBHE MEXKTy MPETOAaBaTeNIeM U CTY/ICHTaMH,
IPY 3TOM MPEATOIIATaeTCs, YTO KOHCYJIBTAHT TMO0 3HAET TOTOBOE PEIIeHUE, KOTOPOE

OH MOXXET MPEANKUCcaTh KOHCYJIBTUPYEMOMY, TUOO OH BiIaAceT

Texymas CPC IIpumepHas
TPYA0EMKOCTb, a4

Pabota ¢ JIeKIIMOHHBIM MaTepuaoM, ¢ yueOHOH JTuTeparypoit 26
Omneperxaromias camocTosiTeNbHast pabora (M3yueHre HOBOTO Mare-

puaia 10 ero U3J10KeHUs Ha 3aHATUSIX) 0
CaMocCTOsTENIbHOE U3YUEHHE Pa3/A€I0B TUCIUILINHEI 14
Brimonnenrne JoMantHuX 3a1aHM, JOMAITHUX KOHTPOJIBHBIX padoT 0
[ToaroroBka k J1abopaTopHbIM padoTaM, K MPaKTUUYECKHUM M CEMHU-

HapCKUM 3aHATHIM 0
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
Beinonnenue pacueTHoO-rpaduyeckux padot 0
BeinosnHeHne KypcoBoro nmpoeKTa Wil KypcoBoil paboThl 0
[Touck, u3ydyeHue U npe3eHTanus nHOopMaLuH 10 3aaHHOM Mpo-

Or1eMe, aHaJIM3 HAy4HBIX IMyONMKaIUil 110 3aJaHHOI Teme 0
Pabota Haj MEXIUCIUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJHEHHE PACYETOB, COCTaB-

JIEHUE CXEM U MOJEeJIell, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3auety, U PepeHINPOBAHHOMY 3aUYETY, IK3AMEHY 16
WUTOI'O CPC 56
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
3K3. B
onoJ1.

OcHoBHas auTeparypa

1 CrapuuenkoB, Anekceit JleoHnnoBud. ANTOpUTMHU3ALUA U NIPOTPAMMHUPOBA- | HEOTP.
Hue B cpene Matlab [Onexrponnsiit pecypc] : yueb. mocodue / A. JI. Crapu-
yeHKoB, JI. A. Uyrynos, 2016. -1 s1. ont. quck (CD-ROM)

2 HpsixonoB, Bnagumup [TasnoBuu. Simulink [ Tekct] : camoyunrtens / B. I1. JIps- 10
KOHOB, 2015. -781 c.
3 OcHoBbl pa3zpaboTku cucteM ympasieHus: B cpene MATLAB [OnexkrponHnslii | Heorp.

pecypc] : MeToA. yKa3zaHHs K MPakKT. 3aHATUAM 10 AucuuiuinHe ~TIpoextupo-
BaHue cucreM B cpere MATLAB” / Cankr-IlerepOyprckuii rocynapcTBeHHBIN

JIeKTpoTeXHUUYeCKUid yHuBepcurer uM. B.U. VinesgnoBa (Jlenuna) “JI9TH”,
2015. -1 o7. ont. auck (CD-ROM)

4 [IpuMeneHne MaTeMaTUYECKUX MAKETOB B MH)KCHEPHO-TEXHUYECKHUX pacyeTax | HEorp.
[DnexkTpoHHBIN pecypc]| : MeTon. yka3aHus K Jjiad. paboTaM MO JUCHUTIINHE
’Maremar. maxkeThbl B MH)KEHEpHO-TeXH. pacuerax’’ / Cankr-IleTepOyprckuii ro-
CY/IapCTBEHHBIN 3JIEKTPOTEXHUYECKUN yHHBepcuTeT uM. B.M. YnbsHoa (Jle-
HuHa) "JIDTU”, 2012. -1 571. ont. guck (CD-ROM)

5 Huxko3a, Anekcanap BiagumupoBud. OCHOBBI pabOThI M IPOTrPAMMHUPOBAHUS | HEOTP.
B cpene MATLAB [OnekrponHsIii pecypc] : 21eKTpoH. yuel. mocodue / A. B.
Huxo3a, E. C. ®unarona, 2018. -1 a51. ont. auck (CD-ROM)

JononHutenbHas aureparypa

1 [TonoBko, Anatonuit Muxaitnosuu. MATLAB st crynenra [Tekct] / A.M. 26
[Tonogko, I1.H. bBytycos, 2005. -319 c.

2 HpsixkonoB, Bnagumup IletpoBuu. Maple 7 [Tekcr] : VYueb. xypc / 4
B.I1. dpsikonoB, 2002. -666 c.

3 HpsixonoB, Bmamumup IlerpoBmu. Simulink 4 [Texcr] : Cmem. cmopas. / 10
B.I1./IpsixonoB, 2002. -518 c.

4 Anydpues, Urops E. MATLAB 7 [Tekcrt] / U.E. Anydpues, A.b. CMupHOB, 4
E.H. CmupnoBa, 2005. -XIV, 1082 c.

5 MapreiaoB, Hukonait Hukonaesuu. Beenenne B MATLAB 6.x [Tekcr] : [YueO. 5
nocobue] / H.H. MapteiHoB, 2002. -347 c.

6 Merepsiko, Banepuit Banentunosuu. 3agaun no marematuke ¢ MATLAB & 4
SIMULINK [Tekct] / B.B. Memepsixos, 2007. -528 c.

7 HpsixonoB, Bnagumup [MaBmosudy. MATLAB. O6paboTka curnaioB u u3o0pa- 3
xenuit [Tekct] : Cnen. cripas. / B.I1. Ipsikonos, 1.B.Abpamenkosa, 2002. -602
c.
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5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH NTUCHUILJIMHBI

Ne ni/nt JJIeKTPOHHBIN aapec
1 CoobmectBo DxcnionenTtahttps://hub.exponenta.ru/
2 UTM DkcnoHeHTawww.exponenta.ru

5.3 Anpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=5924
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI
6.1 Kpurepuu oueHuBaHus
JInst nucturuinabl « MaTeMaTH4eCKHe MaKeThl B MHKEHEPHO-TEXHUYECKHUX pac-
yeTax» (GopMoN MPOMEKYTOUHOU aTTectanuu spisietcs nudd. 3adet. OneHnBaHue

Ka4C€CTBa OCBOCHUA AUCHHIIIIMHBI IIPOU3BOAUTCA C UCIIOJIB30BAHHUCM peﬁTI/IHFOBOﬁ

CHCTCMBHI.

JAuddepennupoBaHHbIi 3a4eT

Ounenka KoauuecTBo Onucanue
0aJ110B
HeynosnerBopurensHo 0-51 TEOPETHUECKOE COJep’KaHHue Kypca HE OCBOE-

HO, HEOOXOAMMbIE MPAKTUYECKU HABBIKU U yMe-
HUS HEe C(POPMHUPOBAHBI, BHINOJI-HEHHBIE y4ueO-
HblE 3aJJaHUs COJEpXKaT IpyOble OMMOKH, J10-
HOJ-HUTEIbHAs CaMOCTOsITeNIbHAs paboTa Hax
KypCOM HE NPUBENET K CYLUIECTBEHHOMY HOBBI-
IIEHUIO KaueCTBa BBIMOJHEHUs y4eO-HbIX 3a/1a-
HUH

VY10BIETBOPUTENBHO 52-67 TEOPETUUECKOE COZIEpP’)KaHNE Kypca OCBOEHO Ya-
CTHUYHO, HO IPOOEbl HE HOCST CYLIECTBEHHO-
ro XapakTepa, He0OX0IMMbIe MPaKTUUYECKHE Ha-
BBIKM U YMEHHS pabOThl C OCBOEHHBIM MaTepu-
aJioM B OCHOBHOM C(OpMUPOBAHBI, OOJBIIMH-
CTBO IIPEyCMOTPEHHBIX TPOrPaMMOi 00ydeHus
yueOHBIX 3aJaHUN BBHITIOJTHEHO, HEKOTOpPHIE M3
BBINOJTHEHHBIX 33/1aHUH COJIepKAT OIINOKU

Xoportio 68 — 84 TEOPETHUUECKOE COACpPKAHUE Kypca OCBOEHO
MOJTHOCTHIO, O3 IPOoOeIoB, HEKOTOPBIC TIPAKTH-
YeCKHE HABBIKYM U YMEHHS C(DOPMHUPOBAHBI HEJI0-
CTaTOYHO, BCE TMPEAYCMOTPEHHBIE TIPOTPaAMMON
00ydeHust ydeOHbIC 3a/1aHUS BBITIOJIHEHBI, Kaue-
CTBO BBIMIOJTHEHUS] HU OIHOTO U3 HUX HE OIIeHe-
HO MUHUMAJIbHBIM YHUCJIOM 0aljIoB, HEKOTOPHIE
BU/JIbI 33JJaHUI BBHITTOITHEHBI C OIIHOKaMU

OtnuyHO 65—-100 TEOPETUUYECKOE COMEP)KAHUE Kypca OCBOECHO
MOJTHOCTBIO, 0e3 MPoOeIoB, HEOOXOAMMBIE ITPAK-
TUYECKHE HABBIKM M YMEHHS C(POPMHUPOBAHBI,
BCE MPEAYCMOTPEHHBIC IIPOTPAMMOI 00yde-HUs
lee6Hme 3aJaHuA BBIIIOJIHEHBI, KAYECTBO UX BbI-
MOJIHEHHS OIICHEHO KOJINYECTBOM OaioB, Oau3-
KUM K MaKCUMaJIbHOMY

13



OcobGeHHoCTH 1O0MyCKA

Jlns nonycka Kk AudPepeHupoBaHHOMY 3a4€Ty HEOOXOAMMO BBIMOJIHUTH U
cAath OTUETHI MO BCEM J1aOOpaTOpPHBIM padoTaMm, a TaKkKe BBITIOJIHUTH 4 TECTHUPO-
BaHUS U 3 MHAWBUIYAIBHBIX JOMAITHUX 3aaHus. VITOTOBBIN peUTHHTOBBIN Oal MO
TucIUIInHe GOPMHUPYETCS Kak cymMMa 0alljioB, MOJTYYEHHBIX B TCUEHUE CEMECTpa 3a
Bce BHIBI paboT. [Ipu npoBenenns nuddepeHIuPOBaHHOTO 3a4€Ta CTYICHTY MOTYT
OBITH 3aJIaHBI JOTIOJIHUTEIHHBIEC BOMIPOCHI HUIH MPAKTUYECKUE 3aJaHUs JIJIS TOBBIIIIC-

HHs €TO peﬁTHHFOBOﬁ OLCHKHM.

6.2 OueHoyHble MaTepuaJbl IJdA NMPOBCACHUA TCKYIIECI0 KOHTPOJIA U IIPpoOMeE-

JKYTOUYHOI aTTecTaluu 00y4alouuxcs 1no JUCHUIJINHE

Bonpocs! k tug¢.3auery

Ne /it Onucanue
1 Kakwue nporpaMMHbIe MakeThl sl MAaTeMaTUYECKUX BHIYMCIICHUH BBl 3HaeTe?
2 HazoBuTe 0cHOBHBIE KOHCTPYKIIMHU SI3bIKa IporpamMmmupoBanus MatLab?
3 Kaxkue Bosmoxknoctu nipenocrasisier GUI MatLab?
4 Kakue nakets! pacmmpenus MatLab Bel 3HaeTe?
5 Bo3MoxxHO 11 co3aHNe aBTOHOMHBIX MPUIIOkeHui n3 MatLab?
6 Kakue anropuTmsl mapauieabHOTo MporpaMMHUPOBaHUs peann3oBanbl B MatLab?
7 KakoBbl Bo3moxHOCTH rpadukn MatLab?
8 B uem naznauenne MatLab Simulink?
9 B uem otnmums Mexay m-¢aiiiaom 1 m-QpyHKIuen?
10 HazoBute ocHoBHBIE THTIBI JaHHBIX MatLab.
11 HazoBuTe 0CHOBHBIE METOJIBI CTATUCTHUECKOTO aHAIN3a, MPUMEHSIEMbIE B MaTeMaTH4e-
CKHUX ITaKeTax.
12 Kakum oOpazom ¢ momorpio Matlab ocyIecTBiasieTcst peleHne CucTeM ypaBHEHUH ?
13 HazoBute ocHoBHBIE onepanuu B Matlab, HeoOxonumele ipu padote ¢ dainamu.
14 Yto Takoe UHTEPHOJALMS?
15 HazoBuTe 0cHOBHBIE METOABI (PUIIBTPALIUN JAHHBIX.

dopma OusteTa
BapuaHThl npakTUYECKUX 3aJaHUM TSI TTIOBBIIICHUS PEUTUHTOBOU OLICHKMU:

1. Cozpaiite GUI cocTosmmii u3 KHONKK Y NAHEJId PEAAKTUPYEMOIO TEKCTa.

HpI/I HaXXaTHH1 Ha KHOIIKY B KOMaHAHOC OKHO JOJIKCH BBIBOAWTLCA TCKCT, BBCI[GHHBIﬁ
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B MaHEJb PEIAKTUPYEMOTO TEKCTA.

2. C nomomisio MATLAB pa3zpaborars M-niporpamMmy, BBIIOJHSIONIYIO Clie-
nyrorue GyHKIMU: BBOA 10 3ampocy uucia N, TeHepanus BekTopa-ctoiomna X ¢ N

CIIy4allHBIMU 3JIEMEHTAMU B JlMaria3one ot 25 no 85.

3. Hanmummre GpyHKIMIO, CO31aI0IIYI0 KBAAPATHYIO MaTPUILy, KK bl 3JIEMEHT
KOTOpOH yIOBIETBOpsieT cooTHomenuto a(i, ) =Vi+j— 1.
OOpa3ubl 32124 (3aaHNI) 1JIS1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT

Tect

[S—

MATLAB pacumdpoBbIBaeTCS Kak:

a. MareMarudeckas jJaboparopus

b.  marpuuHas 1aboparopus

C.  BO3MOXHBI 00a BapHaHTa

2. OrcyrcTBHE 3HaKa ;" B KOHIIE KOMAH/bI:
a.  SABISETCS OMIMOKOW B Mporpamme

b.  He sBIsAETCS OLIMOKON B MporpamMme

3. Kaxkue u3 CICAYIOIUX TUIIOB HJaHHBIX OTHOCATCA K T.H. CJIO)KHBIM THIIAaM

JTQHHBIX ?
a. KOMIIJIEKCHBIE YHClia
b.  MaccHBHI
C. CTPOKOBBIE JTaHHBIE
d. cmmcku
4.  HNwmena Var u var B MATLAB o0o03Ha4aror:
a. OJIHY Y Ty K€ TIEPEMEHHYIO

b.  pa3Hble IEpeMEHHBIE
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5. IIpocTaBbTe ps/IOM CO CIEAYIOIMMHU ONepalsiMU [HU(GPBI, COOTBETCTBY-

IOIIUE TIPUOPHUTETY BBHITOJHCHUS OICPALIHIA:
a. CIIOJKEHUE
b.  BO3BeIcHHE B CTCIICHB
C. YMHOKCHHE
6. Komanpa hold ciyxut mis
a. BBIJICP)KUBAHUS T1ay3bl B BBITIOJTHCHUH IPOTPAMMBI
b.  MmoOCTpOCHMS HECKOJIBKUX TPadUKOB B OJHUX OCAX
C. yaep KaHUs 3HAYCHUI ITEPEMEHHBIX B pab0odeM MPOCTPaHCTBE

IIpakTnyeckue 3aganus (3ammTa J1a00paTopHBIX padOT MO AUCIUILIUHE ~Ma-

TEMaTUYECKUE TTAKEThl B MHKEHEPHO-TEXHUYECKUX pacyeTax’’)
1.  Cdopmuponars q8e MaTpuiibl 4x4 1 00bETUHUTH UX B OHY MaTpHILy 4x8.
2.  Iloctpoutsb B OIHUX OCSIX pa3HbIMU LIBETaMU T'pauKH Sin U COS.

3. Paszpaboraiite B Simulink cxemy, koTopasi peann3oBbiBaja Obl OTpaHU-

YUTEJb HA BXOAHOW CUHYCOUJAJIbHBIA CUTHANI MO ammiuTyae Ha 50%.

4.  Coznaiite GUI cocTosuMi U3 KHONIKY U TAHETU PEAAKTUPYEMOTO TEKCTA.
[Ipu HaxxaTK HA KHOTIKY B KOMaH/IHOE€ OKHO JIOJIKEH BBIBOJIUTHCS TEKCT, BBEJICHHBIMH

B MTAHEJb PEAAKTUPYEMOTO TEKCTA.
IIpumep Tecta nist KOHTPOAbLHBIX Touek KT1-KT4
1. JIns gero ciyxut QyHkIus solve?
a)  YMCIICHHOE pEUICHUE YPABHEHUN
b)  cHUMBOJBHOE PEIICHUE YPABHEHUI
C)  TOJCTaHOBKA 3HAYEHUI B CHMBOJILHOE PEIICHHE

2. Kak B MATLAB 3anare marpuity, ooparayto Marpuiie A?
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a) A

b) A*
¢) inv(A)
d)  A-l

3. Ilpouenypa fzero ciyxut g’

a)  HaxOXJEHUs HyJel (PyHKIMH OHOTO MEPEMEHHOTO
b)  HaxoXIeHHus HyJaeH (PYHKIIMH MHOTHX MEPEMEHHBIX
C)  HaxOoXJEHHUS MO3ULUN HYyJIel B MaTpHIle

4. Kak 3anmarorcs ypasHenust B MATLAB?

a) B BHUJE MaTpull KOdPPUIIMEHTOB

b) B CUMBOJBHOM BHC

C)  BO3MOXHBI 00a BapHaHTa

5. Kak nosry4uThb IOCTYM K PELICHUIO YPABHEHUS], BEIITOJIHEHHOTO IIPH OMOILH

byHKIMYU solve, 3aMCcaHHOTO B CTPYKTYPY S&
a)  yepes oneparop Touka (.)
b)  uepe3 ¢purypHsie ckoOku {}
C)  4epe3 KBaApaTHBIC CKOOKH | ]
IIpumep TecTa AJIs1 OLEHKH CAMOCTOSATEIbHOM PA00THI CTYACHTA

1. Kakue u3 MNCPCUHHUCIICHHBIX HUKC CHUCTCM OTHOCATCS K CUCTEMaM KOMIIBIO-

TEPHON MaTeMaTUKU?
a)  Mathcad
b) MATLAB
c) Mathematica

d) Pcad
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e) MuPAD
f)  Maple

2. Jlnst oTAeNeHus 1eJI0N YaCTH MAHTUCCHI OT JPOOHON B MAaTEMaTHYECKUX CHU-

CTEMax MCIOJIb3yeTCsI:
a)  3amsAras
b)  Touka
c) mpoben

3. Yrto u3 HWKCIICPCUNCIICHHOTI'O ABJISICTCA OIICPATOPOM B CUCTCMAX KOMIIBIO-

TEPHOM MaTeMaTuKu?

a) ]
by *
©) @

4. TunoBsIe orcpan MaTCMAaTUICCKOI'O aHaJIM34a BBIIMOJHAKOTCA B CUCTCMAX

MaTeMaTH4eCKOTO aHAIIN3a:
a) B CUMBOJBHOM BHUJIC
b) B 4YHMCIOBOM BHJIE
C)  BO3MOXHBI 00a BapHaHTa

5. Okcrpanonsanus GyHKIHH f (x), OMPEACICHHOMN PSJIOM CBOMX Y3JI0BBIX TOUEK

(xi, yi) Ha HEKOTOpOM OTpe3ke [a,b] — 3TO
a)  BBIUMCIICHHE (DYHKIMU BHE OTpe3Ka [a,b]

b)  BBIUHCICHHE 3HAYCHUH f(X) B JIIOOOM MPOMEXYTKe [x1, xi+1].

Bech koMmiekT KOHTPOJBbHO-U3MCPUTCIIbHBIX MATCPHUAJIOB IJIA ITPOBCPKHU C(bOp-

MHPOBAHHOCTH KOMIICTCHIIMA (I/IHI[I/IKaTOPa KOMHCTGHHI/II/I) pasMCIICH B SaKpBITOﬁ
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YacTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
2 Tema 2. Tumnbl JTaHHBIX MAaTEMAaTUYECKUX MTAKETOB Tect
4 Tema 3. Oneparopsl, PyHKIMH U BBIPAKCHHS Tect
6 Tema 4. TunoBele onepai MaTeMaTHYeCKOro aHanusa u pe- | Tect
IICHHE 337124 JIMHEHHOW anreOphl B MAaTeMAaTHUYECKUX MAKeTaxX
8 Tema 8. I'pacdmyeckas Bu3yanu3amus BEIYUCICHAN Tect
11 Tema 10. Cpencrsa nporpaMMUpOBaHus
12 A3/ UAPT3 / UAP3
13 Tema 10. CpencTea nporpaMMupOBaHHUS
14 A3/ UAPT3 / UAP3
15 Tema 10. CpenctBa mporpaMMHUpOBaHUS
16 UA3/UAPT3 / NP3
17 3aKIroueHue Tect

6.4 MeToauka TeKynero KOHTpOJIs

6.4.1.1 Onenka padoThbI HA JIEKIIMOHHBIX 3AHATHAX

Ha xaxnoi u3 koHTpodbHbix Touek KT1 - KT7 onieHuBaetcs kauectBo pabo-
ThI CTYJICHTOB MpU pabOTe Ha JEKIIMOHHBIX 3aHATHUSIX, B TOM YHCJIC TPOBOJUMBIX B
WHTEpaKTUBHBIX PopMax. OleHKa 3a paboTy Ha MPAKTUUYECKUX 3aHATHUSAX MMPHCBAK-

BacTCsA HHAWBUAYAJIbHO.

MakcuManbHbIN 6aJ'IJ'I, KOTOpBIﬁ MOXHO ITIOJIYHYHUTH 110 UTOI'aM pa60T JJI1 KOH-

TposibHBIX ToueKk KT1 — KT4 cocraBnsier 5 0annoB, a 111 KOHTPOJIbHBIX Touek KT5

— KT7 — 10 6auios.

Konmponvuvie mouxu KT1 — KT4 (2, 4, 6 u 8 nedenu). IlpoBepka oCyIecTs-
JsieTcs B BUJIE TE€CTa, COCTOAIIETO U3 TISITH BOMPOCOB T10 3aBEPIICHUIO JIEKIIMOHHOTO
3ansaTus. Kaxxapiii Bopoc oriernBaercs B 1 6at, eciy OTBET Ha HEro ObLT 1aH Tpa-

BWIBbHBIN 1 () 0aJIJIOB — €CJIK OTBET ObLIT HEBEPHBIMN.

Koumponvuvie mouku KT5 — KT7 (11 no 16 nedenu). IlpoBepka ocyIiecTBis-
€TCsl BHITIOJIHEHUEM CTYJICHTaMU MHAUBHU/IYAaJIbHOI0 IOMALIIHEro 3ajanus. Makcu-

MaJIbHBINA Oa, KOTOPBIM MOXKHO ToayunTh 3a UJ13 10 Gamios:

20



10 6ayI0B — MOTHOCTBIO BBIITOJIHEHO 3a/IaHUC U ITPOABJIICHBI OTIIMYHBIC 3HAHU S
IMpU OTBCTAX HA 3aJdaHHBIC BOIIPOCHI; IIPHU BBIITOJIHCHUUN 3aldHUA CTYACHT ITPOABUII

BBICOKYIO aKTHBHOCTD U TBOp‘-ICCKI/Iﬁ HOAXO.

9 6aJIOB — MOJIHOCTBHIO BEITTOJIHEHO 3aJ1aHrC U IIPOABJICHBI OTJIMYHLIC 3HAHHA

IIpHU OTBCTAX HAa 3aJaHHBIC BOIIPOCHI,

8 0aJJIOB — MOJHOCTHIO BBIIOIHEHO 3aJaHHUC U IIPOABJICHBI JOCTATOYHBIC 3HA-

HH IIPHU OTBETAX HA 3aJaHHBIC BOITPOCHI,

7 GammoB — 3a1aHHUC BLINNOJIHCHO HE IMOJHOCTBIO M IIPOABJICHBI AOCTATOYHBIC

IIpHU OTBCTAX Ha 3aJaHHBIC BOIIPOCHI;

6 0aJIJIOB — IMOJIHOCTHIO BBITTOJTHEHO 3aJaHHC U ITIPOABJICHBI O'PaAaHUYCHHBIC 3HA-

HH IIPH ITPOBCACHUHU IIPE3CHTAIUN W/MIU OTBETax Ha 3aTaHHBIC BOITPOCHI;

5 6amioB — 3a/IaHUC BBIITOJTHCHO HC IMOJHOCTBIO U ITPOABJICHBI OTPAHNYCHHBIC

3HAaHMUA IIPpHU OTBCTAX Ha 3aaHHBIC BOIIPOCHKI;

4 Ganna — 3aJjaHue BBIMOJIHEHO MeHee yeM Ha 50%, HO TIPOsBIICHBI JOCTATOY-

HBIC 3HAHWA ITPHU OTBCTAX HA 3a/laHHBIC BOIIPOCHI;

3 Oanna — 3a/laHue BBHIMOJHEHO MeHee yeM Ha 50% U mposBIIEeHb OTpaHUYCH-

HBIC 3HAHW: IIPH ITPOBCACHNHN OTBCTAX HA 3aJaHHBIC BOITPOCHI;

2 Oani — 3a/laHue BBINOIHEHO MeHee ueM Ha 50% U nposiBIEHbI CYLIECTBEHHO

OI'PaHUYCHHBIC 3HAHWA IIPU OTBCTAX HA 3alaHHBIC BOIIPOCHI;

1 6an — 3amaHue BBITIOIHEHO MeHee 4eM Ha 50% u IposIBIICHBI KpailHE HU3KHE

3HaHMA IIPU OTBCTAX HA 3aJaHHBIC BOIIPOCHI,

(0 6aJ1710B — HE BBIMOJIHEHO 33/IaHUE W/UJIU TPOSIBIICHBI HEYTOBIETBOPUTEIbHbBIC

S3HaHUA IIPU OTBCTAX HaA 3a/ITaHHBIC BOIIPOCHI.

Taxum 06pazoM, MaKCUMaIbHBINA OAJIJT, KOTOPBIA MOXKHO MOJIYYHUTh [10 UTOTaM
paboThI HA JIEKIIMOHHBIX 3aHATHUAX 110 KOHTpOIbHBIM ToukaMm KT1 — KT7 coctaBiser

50 GamnoB.
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6.4.1.2 Ouenka 3HaHuUil MO J12a00PATOPHBIM padoTam

CTyneHT cocTaBiIseT OTYET IO BBIMOJIHEHHOW J1abopaTopHOil paboTe B COOT-
BETCTBUU C HOPMATHUBOM 0(OpMIICHUS YUEeOHBIX TOKYMEHTOB U TpeOOBaHUAMH, CHOp-

MYJIMPOBAaHHBIMH B METOAUYECKHUX YKa3aHUAX K JabopaTopHOil paborte.

JlaGoparopHbie pabOTHI BEITIONHAIOTCS HHAWBUAYTbHO. LlpkiT mabopaTopHbIX

paboT MakcuMabHO oreHuBaeTcs 40 Oanmamu.

Htorosas OICHKA I10 TUKITY ﬂa60paTOpHI>IX pa60T BBICTABJISICTCS TOJIBKO IIPH

MOJIOKUTENBHOMN 3aIIUTE BCEX JaOOPATOPHBIX PabOT IHUKIIA.

OTYeT TOTOBUT KaXKAbIM CTYIEHT UHAUBHUAYAJIbHO B COOTBETCTBUHM CO CBOMM
BapuaHTOM 3ajaHus. Kaxapiii otTuet o JabopaTopHOit paboTe OIEHUBAETCS O Clie-

JYIOIIEH IIKaJIE:

- 3 Oayia — OTYeT CAaH Mepe/l BHINOIHEHUEM Clleyolel 1abopaTopHOi
paboThI U ero opopMIIeHHE U COJEPKAaHUE TOTHOCTBIO COOTBETCTBYET C(HOPMYIIUPO-

BaHHBIM TPEOOBAHUSIM;

- 2 6a1 — OTYET CJIaH TMOCJIC BHITOJHEHUs HE 00yiee ABYX CIETYIOITUX
71a00paTOPHBIX padOT U €ro 0(hOPMIICHHUE B COAEPKAHUE MOJTHOCTHIO COOTBETCTBYET

chopMynmrpoOBaHHBIM TPEOOBAHUSIM;

- 1 Gamt - OTYET cllaH MOCIe BBIMOTHEHUS TPEX U Ooiee CIeyIoInX
1abopaTOPHBIX PadoT M ero 0o(hopMIIEHUE U COAEPKaHNUE COOTBETCTBYET CPOPMYJIH-

POBaHHBIM TPeOOBAHUSM;

- 0 6anyoB - ohopmIIeHHE U COAIEPI)KaHUE OTYETA HE COOTBETCTBYET Cop-

MYJIUPOBAaHHBIM TPEOOBAHUSM.

Jliis normycka K 3amure 1ab0paTopHbIX paboT HEOOXOAMMO HAJIMYUE TOJIH-
CaHHBIX IMPEIoIaBaTeieM K 3alllUTe OTYCTOB O BBHITIOJIHEHUH BCEX J1a0OpaTOPHBIX pa-

00T, MPeAyCMOTPEHHBIX paboveil mporpaMmoil.

3aiuTa OCyIIECTBISETCS 10 BCEM JIa0OpaTOPHBIM paboTaM OTHOBPEMEHHO U
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MMPOXOAHUT B BUJAC MHAWBUAYAJIBHOI'O TCCTHUPOBAHUS W BBIIIOJHCHUS IIPAKTHYCCKUX

3aJIaHuMH.

MakcumanbHbli 0aji1, KOTOPbII MOYKHO MOJYYHUTh 3@ BBIIIOJHEHHUE BCEX BOCh-
MU J1a00paTOpHBIX paboT, MPEAYCMOTPEHHBIX paboueil mporpaMMon cocrasisier 24

Oasuia.

TecT cocTouT U3 6 BONPOCOB, KAXKIbIN U3 KOTOPBIX OIICHUBaeTCs B 1 6ai, eciu

OTBET HAa HEro ObLI JdaH HpaBHHBHBIﬁ n 0 0aJIOB — €CJIM OTBET OBLI HeBepHBIﬁ.

[IpakTryeckoe 3aaHue COCTOUT U3 IISITU MMYHKTOB, KAXKIABIN U3 KOTOPBIX OIIE-
HHBaeTcs B 2 Oajuia, eCy 3aJaHue BBIOIHEHO U 0 0aJlJIOB — €CIIM 3aJaHKe HE BbI-

ITOJIHCHO.

MakcuManbHbIN 0ali, KOTOPBIM MOXKHO TOJTYYHTh 3a 3aIIUTY JIa0OPaTOPHBIX

paboT coctapisieT 16 0anos.

Taxkum 06pa30M, MaKCUMaJIbHBIN 6aJ'IJI, KOTOpBIﬁ MOJKHO ITOJIYYHUTD I10 UTOT'aM

BBITIOJTHEHUS M 3aIUTHI JIA0OPATOPHBIX paboT cocTtanisieT 40 Oamios.
6.4.1.3 Ouenka 3HaHMH 110 Pe3yJIbTATAM CAMOCTOATEIbHOM PadoThI

IIo uroram camMOCTOATENIBHOIO U3yYEHHS CTyJEHTAMH TEOPETUYECKOIO MaTe-
puana 1o onpenesieHHbIM TeMaM, C(hOpMYyIUPOBAHHBIM B pabouei mporpaMme Juc-

LUIUTUHBI, IPOBOIUTCS TECTUPOBAHUE.
Tect cocrout n3 10 Bonpocos. JymrensHOCTh TecTUpOBaHus 15-20 MuH.

MaxkcumasbHas OlleHKa KakJ10ro Bonpoca coctasisieT 1 6amt. OueHka Kaxa0-

ro Bonpoca (GopMHUpyeTcs M0 CIEAYIOIIEeH HIKaje:
1 Gani — oTBET HA BONPOC MPABUILHBIN;
0 OasnIoB - OTBET HA BOIIPOC HE MPABUIBHBIM.

Taxum 06pazoM, MaKCUMaIbHBINA OAJJT, KOTOPBIA MOXKHO MOJIYYHUTh [10 UTOT'aM

MIPOBEICHMS TaHHOU KOHTpoJbHOU Touku (17 Henmenst) coctapmnser 10 Gamios.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K

TpeGoBanus k

pust

MECT — B COOTBCTCTBHHU C

MOMEII[eHNIO NporpaMMHOMY
o0ecrneYeHuIo
Jlexkuusa Jlexumonnas aymuro- | KomudectBo mocanounsix | OC Windows,

Microsoft Office

c BbIXOomOM B MHTepHeT.
Pabouee mecto mpemnona-
Baresst, 1K umm HOyTOYK,
9KpaH, MPOEKTOpP, MEJIOBas
WIIA MapKepHasi I0CKa

KOHTHHIeHTOM,  pabouee | 2007 wu BblwIe,
MECTO npernoxasarens, | [10 MatLab 2020
IIK wnnu HOyTOYK, 3KpaH, | Y BbILIE
MIPOCKTOP, MeEJIoBas WU
MapKepHas 10cKa
JlaGopatopubie pabo- | Jlabopatopus KomnyectBo mocamounsix | OC  Windows,
ThI mect — B coorBercTBuM | [10O MatLab 2020
¢ koHtuHreHtom u IIK | u BblmIe

CamocrosiTenpHas pa-
6ora

ITomemenne s ca-
MOCTOSATENLHON pabo-
Ta

OcHanieHo KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOKHOCTBIO
NoJKJItoueHus Kk cetu «MH-
TEpHET» U obecrneueHueM
JOCTYyIa B DJEKTPOH-
HYIO UH(POPMALIMOHHO-
0o0pa3zoBarenbHyl0  Cpeay
YHUBEpPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BhIIe; 3) MatLab
2020 u BbIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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