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Conep:xkanue

1. Ilepedenp mIaHUPYEMbIX PE3yJIbTATOB OOYUYEHMSI IO JUCLUILUIMHE (MOAYJII0), COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3ynbTraramMu ocBoeHus OITOIT BO

2. Mecrto auctuminnsl (Moayins) B ctpykrype OITOIT BO

3. O6beM MUCHUIUIMHBI (MOMyJsl) B 3a4ETHBIX EAMHMIIAX C YKAa3aHHEM KOJHMYECTBA YacoB,
BbIJIEJICHHBIX Ha KOHTAKTHYIO paboTy o0yuaroluxcs ¢ mpenojanaTesieM (Mo BUIaM y4eOHbIX 3aHITHIA)
Y Ha CaMOCTOATENIbHYIO paboTy 00yJaromuxcs

4. Coneprxkanue AUCHUILUIUHBI (MOAYJS), CTPYKTYPUPOBAHHOE 1O TeMaM (pasjesiaM) ¢ yKazaHueM
OTBEJICHHOT'O HAa HUX KOJMYECTBA aKaJeMHUUECKHX YacOB U BUIOB YU€OHBIX 3aHATUI

4.1. CTpyKTypa U TeMaTHYECKUH IJIaH KOHTAKTHOW M CaMOCTOSITEIIbHOW paOOThI 1O TUCIUILINHE
(Monyni0)
4.2. ConeprkaHue TUCIMIUIAHBI (MOJTYJIS)

5. IlepeueHp y4eOHO-METOTUYECKOTO OOCCIICUCHHUS I  CAMOCTOSITCIIBHOH  paboThI
oOyJaromuxcs Mo AUCUUTUIHHE (MOTYIIIO)

6. @OHJI OLIEHOYHBIX CPECTB MO JUCIHUILTHHE (MOMYIIIO)
7. IlepeueHs nuTEpaTypbl, HEOOXOIUMOM JIJIsl OCBOCHUSI TUCIUTUIMHBI (MOIYJIS)

8. Ilepeuenp pecypcoB HH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu  "HMHTepHer",
HEOOXOAUMBIX JUTSI OCBOSHHSI TUCIUTUTMHBI (MOIYIIS)
9. Metoanueckue ykazaHus JUist 00y4aroIuXcsl 10 OCBOEHUIO JUCIUILIUHBL (MOTYJIs)

10. TIlepeuenp wWH(OPMAIIMOHHBIX TEXHOJOTHHA, HCIOIb3YEMbIX TIPH  OCYIIECTBICHUH
00pa3oBaTeNbHOIO Ipolecca MO AUCHUIUIMHE (MOAYN0), BKIOYas I€peuyeHb IPOrpaMMHOTO
obecriedeHrss ¥ HH(POPMAITMOHHBIX CITPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH)

11. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON Uil  OCYIECTBICHHS
00pa3zoBaTeNbHOIO MpoIiecca 1Mo JUCIHUIIMHE (MOAYIIIO)

12. CpenctBa aganTaiuy NpenoiaBaHus TUCIUIUIMHBI (MOAYIS) K TOTPEOHOCTSIM 00yUaIOITUXCs
WHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI

13. Ilpunoxenue Nel. @oH]T OLIEHOUHBIX CPEJICTB

14. Tlpunoxenue Ne2. IlepedyeHr mnuTeparypbl, HEOOXOIMMOW [JII OCBOCHHS HCIUTLTAHBI
(Momyns)

15. [punoxenue Ne3. [lepeueHb HHPOPMAITMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX AJISI OCBOSHUS

JUCHMIUIMHBL (MOIyJisl), BKJIIOYAsl IE€pPeUYeHb HPOrpaMMHOro obOecreueHuss M HHQOPMAaIMOHHBIX
CIIPaBOYHBIX CUCTEM



[Iporpammy mucCHUILIMHBEI pa3padboTai crapiiuii npenoaasareis, 0/c I'pyausina JILIO. (Kadenpa
CHCTEMHOT0 aHayn3a u uHpopmatuku, OtaencHre nHOOPMAIIMOHHBIX TEXHOJIOTHIA U SHEPIreTUYCCKIX
cucreM, Habepesxxnouennuuckuii mHCTUTYT (drmman) KOVY), LIGrudcyna@kpfu.ru.

1. IlepeueHb mNJAHMPYEeMBIX Ppe3yJbTATOB OOy4YeHHS] MO IMCUMILIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ IVIAHUPYeMbIMH pe3yjbTaTamu ocBoenusst OIIOII BO

OOyyarmuiicsi, OCBOMBIIMK AUCIHUIUIMHY (MOIYNb), JOJKEH 00JaaaTh CISAYIOIIMMHA
KOMIIETEHIASIMU

Iugp Pacuu¢pposka
KOMIIEeTEeHIIU U npuodperaemMoil KOMIeTeHNUH
[K-7 CriocobeH K pa3paboTKe M MNPUMEHEHHIO aJrOPUTMHUYECKUX U MPOrpaMMHBbIX]

peI_HeHI/Iﬁ B 00JIaCTH CHCTEMHOTO U IIPUKJIAAHOIO IIPOrpaMMHOIO obecneyeHus

OIIK-5 CriocoOeH pa3pabaTbiBaTh aITOPUTMBI B KOMIIBIOTEPHBIE POTPAMMBbI,IIPUTOTHBIE J1J15]
[MPAKTUYECKOTO MPUMEHECHHS

OO0yyaronuiicsi, OCBOUBIINHN AUCUUTUTHHY (MOAYJIb):
JloJKeH 3HaTh:

- OCHOBHBLI€ BO3MOKHOCTH, 00J1aCcThb MNPUMCHCHUA COBPCMCHHBIX MNPUKIIAJHBIX IMAKECTOB IJIA
HAyYHbBIX U TEXHUUYECKUX PaCUETOB;
- 0COOCHHOCTH | MIPUHITUI BBITIOJTHEHUS pacueToB B cpene Matlab;

JloJDKeH yMeTs:

- BBINOJHATh YMCJICHHbIE W CHUMBOJIbHBIE BBIYMCICHUS B KOMAaHIHOM peXHMe paldoThl B
Matlab, co3naBath cOOCTBEeHHBIE CKPUTITHI U GYHKIMH Ha si3bike Matlab, opranuszoBath rpadudeckyro
BU3YaJIM3aIUIO PE3yJIbTaTOB BBIYMCICHUN C UCIIOIb30BaHUEM BCTPOCHHBIX cpesicTB Matlab;

- pazpabarbiBaTh MporpaMmbl ¢ rpaduueckum uHTEpdeiicoM mosb3oBarens B cpene Matlab,
MPUTOJHBIE JUISL PAKTHUECKOTO MPUMEHEHHSI; OCYIIECTBIATh ONTUMAIbHbIM BHIOOP HMHCTPYMEHTOB
cpennt Matlab s perenns nmpodeccnonaabHBIX 3a71a4.

JlomKeH BhajeTh:

- HAaBbIKaM#H1 pCI_I_IeHI/I}I BBIUYHCIIUTCIIBHBIX 3a/1a4 HA SI3BIKC Matlab;
- HaBbBIKaMH npouenypﬂoro Hu 06’1)CKTHO-OpI/ICHTI/IpOBaHHOFO HpOl”paMMI/IpOBaHI/IH Ha SA3BIKC
Matlab;

JloimkeH 1eMOHCTPpUPOBATH CTOCOOHOCTh M TOTOBHOCTD:

- IPUMCHATH PE3YJIbTATEI OCBOCHUA JUCHUIIJINHBI B HpO(l)eCCPIOHaJIBHOI)’I JCATCIIBHOCTH.

2. MecTo aucuuniannsl (MoayJs) B ctpykrype OITIOII BO

Jannas nucuuruimHa (MOIyNb) BKIOYeHa B Omok "/lucrurumebel (Moaynu)" OCHOBHOU
npodeccuoHaibHOW ~ oOpaszoBarenbHol  mporpammbl  01.03.02  "llpukmamnas Marematuka |
nH(popMaTrUKa" ¥ OTHOCUTCS K 00sI3aTEILHOM YacTH.

OcBauBaetcst Ha 3 Kypce B 5 cemecTpe.

3. O0bem auCHUNJIMHBI (MOAYJIs1) B 3a4eTHBIX €IMHUIIAX C YKA3aHHMEM KOJHYeCTBAa 4acoB,
BbIICJCHHBIX HA KOHTAKTHYI0 padoTy o0ydaromuxcsi ¢ nmpenoaasarejieM (0 BHIaM y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcsi


mailto:LJGrudcyna@kpfu.ru

OO0m1as TpyA0€MKOCTh AUCITUIUIMHBI COCTABIISIET 4 3a4eTHBIE eAMHUITEI Ha 144 gaca.

KonraktHas pabora - 36 yacoB, B TOM uuciie jiekiuuu - 0 dacoB, mpaktudeckue 3aHsaTus - 0
9acoB, JJa0opaTOpHBIC PabOTHI - 36 YaCOB, KOHTPOJIb CAMOCTOSATEIHHON PaOOTHI - ) 4acoB.

CamocTrosrenpHas padora - 108 qacos.
Kontpons (3a4ér / 3x3amen) - 0 yacos.
dopma IpOMEKYTOUHOTO KOHTPOJIS AUCIUILIMHBL: 3a4€T B 5 ceMecTpe.

4. Conep:kaHue OMCHUILUIMHBI (MOIYJIfA), CTPYKTYPHMPOBAaHHOe MO TemMaM (pa3gejam) ¢
yYKa3aHHEM OTBEJAE€HHOI0 HA HUX KOJMYeCTBA AaKaJeMUYEeCKHUX YaCOB 1 BUJI0B YUeOHbIX 3aHATHI

4.1 CrTpykrypa M TeMATHYeCKHHl IJIAH KOHTAKTHOH M CaMOCTOSITEJILHOH pPadoThl MO
AUCHUILINHE (MOYJIIO)

Buanbl 1 yacnbl
KOHTAKTHOH padoThl, =
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1. [Tema 1. O6mme cBenenus o Matlab 5 0 0 0 )
2. [Tema 2. Komananslii pexxum padotsl ¢ Matlab 5 0 0 4 6
3 Tema 3. Tunsl nanHbIX. bazoBele QyHKINN A5 5 0 0 4 10
PabOoThI C TaHHBIMH Pa3HBIX THUIIOB
4. |Tema 4. Mcnionb3oBanue rpauku 5 0 0 4 10
Tewma 5. [IporpammupoBanue B cpeae Matlab.
5. [[IpouenypHoe mporpammupoBanue. bazoBbie 5 0 0 8 20
YIIpaBIsIOLIUE CTPYKTYPHI sA3blka Matlab
6. [Tema 6. @aiiI0BEIN BBOJ-BBIBO 5 0 0 0 5
7. |Tema 7. CHMBOJIbHBIE BBIYHCICHUS 5 0 0 6 20
8. [Tema 8. Ympasnsiemast rpaduka 5 0 0 2 7
9 Tema 9. O0BEKTHO-OPUEHTUPOBAHHOE 5 0 0 0 10
nporpammupoBanue B Matlab
10 Tewma 10. Pazpabotka rpadudeckoro uaTepdeiica 5 0 0 3 15
nosib3oBarens (GUI)
Wrtoro 0 0 36 108

4.2 ConepxxaHue IMCUMILIAHBI (MO1YJISA)

Tema 1. O0mme cBenenus o Matlab

Kpatkuit  0030p  COBpeMEHHBIX  MaTeMAaTUYECKUX  [AaKeTOB, CpPaBHEHHUE  OCHOBHBIX
KOHKYPHPYIOIIUX MPOAYKTOB, OeciuiaTHble aHamorn Matlab

Hcropus co3nanus u ocobeHHoCTH nakera Matlab, BO3MOXXHOCTH COBPEMEHHBIX BEpCHIA.
Crpykrypa nakera Matlab, ocHOBHbIE MOy TH, TAKETHI PACIIUPEHHSL.
HuTepdeiic Matlab - kmrodeBbie 0COOCHHOCTH, BO3MOXXHOCTH HACTPOUKH.



Tema 2. Komanaubiii pexxum padotsl ¢ Matlab

ITepemennbie u nutepansl. Pabodee mpoctpancTBo Matlab. BBog komann n nanubix. Komanasl
JUIS yIpaBlieHUus: paboduMM MPOCTPAHCTBOM W TepeMeHHbIMH. COXpaHEHHE W 3arpy3ka JaHHBIX B
pabouee mpocTpaHCTBO. Mcmonp3oBaHwe ucTOpuM KoMaHia. l3MmeHeHwe naHHBIX. DopMarbl
npencrasienus yncen. Co3zaanue nepeMeHHbIX. OCOOCHHOCTH THUIHM3ALMK ITepeMeHHbIX B Matlab.

Tema 3. Tunsl 1aHHBIX. 0230Bble GYHKIUM /15 pa0OTHI ¢ JAHHBIMHU Pa3HbIX THIIOB

MaccuB kak OCHOBHOHM Tul JAaHHbIX. OCHOBHbBIE ollepaluu Haja MaccuBaMu. DYHKIUM IS
CO3JlaHMsl U NpeoOpa3oBaHUs MacCUBOB. bazoBble Matemaruueckre GyHKkuMU. ba3oBble pyHKIMN JUIs
pabotbl ¢ MmaccuBamu. YwucioBble Tunbl JaHHbIX. [IpeoOpasoBanue TtumoB. Jlormueckuit THII
Jlornyeckue onepauuu ¢ MaccuBamMu. CHMBOJIBHBIM THIT; CTPOKOBBIM THII; MAacCUBBI CTPOK.

CTpyKTypbl; MaCCUBBI CTPYKTYP
Tema 4. Ucnionib30BaHue rpapuku

Bunsr rpaguueckoro BeiBoma. [IBymepnas rpaduka. IlepedeHp HEKOTOPHIX (QYHKIMI BBIBO/A
nsymepHoit Tpaduku. Dynkuus PLOT. dynknus POLAR. ®ynkums BAR. Oynkums AREA.
@ynkmus PIE. Tpexmepnas rpaduka. @Oyaknust plot3. @ynkuus bar3. Oyaxmus pie3. DyHkims
stem3. @yukuus quiver3. Oyukius MESHC. Anuumanmonnas rpaduka. [Tokagposas Busyanu3anusi.

Tema S. IIporpammupoBanue B cpeae Matlab. Ilpouexypnoe nporpammupoBanue. bazosbie
ylpasJjsouue CTpyKTyphlI s3bika Matlab

Ckpuntel u ¢ynkuuu. Cozganme ckpuntoB U ¢Qysknmii. Crpykrypa. BreizoB. O6macts
BUJMMOCTH TepeMeHHBIX. JIokanbHble M TIioOanbHble mepeMeHHble. CTaTuyeckue IepeMeHHbIE.
Tunmzanust B Matlab. Ynpasisiromue CTpyKTYpBl SI3bIKA: peaid3allvsi BETBICHHM, IUKIOB. Buubl
LUKJIOB. BexkTopuzanus, ee NpeuMyIecTBa, FPaHALIbI IPUMEHUMOCTH.

Tema 6. @aiij10BbIi BBOA-BBHIBOX

JlBonuHble u TekcToBble (Qailnbl. OTKpeITHE U 3akpbiTHEe (aitnoB. dopmaTupoBaHHOE
3anuch/uyTeHue B (aitn. CpaBHEHHME CpPEICTB HU3KOro YpoBHS s (ailjioBOro BBOJAA-BBIBOAA C
aHAJIOTMYHBIMU cpeficTBaMu si3bika C++. PaboTa ¢ ¢aitnamu paznuuHoro HazHaueHus. BBoa-BeIBOA Ha
HU3KOM U BBICOKOM YPOBHSIX. BBIBOJI-BBIBOJI TaOJMYHBIX JaHHBIX, U300paKE€HU U BHUJCOJAHHBIX -
OCHOBHBIE (DYHKIIHH.

Tema 7. CHMBOJILHBIE BLIYHCJICHUS

O6mue cBeneHusi o makere pacmupenus Symbolic Math Toolbox. Co3ganue CHUMBOJIBHBIX
MEPEMEHHBIX, BbIpaKeHUH u Matpull. [IpeoOpazoBaHHMs CHMBOJIBHBIX BbIpaKeHHH. CHMBOJIbHBIC
BBIUUCIICHUS, YIPABICHUE TOYHOCThIO BhIYMCICHUNH. DYHKIMU MaTeMaTHYecCKoro aHaiuza. Pemenue
anredpanveckux U AMQQepeHnanbHbIX YpaBHEHUN B CHMBOJIBHOM BUJIE.

Tema 8. Ynpasasiemas rpaguka

Bunbr rpaduuecknx odwektoB Matlab. Co3nanne rpaduuecknx 0oOBEKTOB W yNpaBICHHWE WUMHU.
Oo6mwekT kmacca Root. O0wekT kitacca Figure. O6wekt Light. O6bext Line. O6bext Patch. O0bexT
Rectangle. O6bext Surface. O6bekt Text. Joctyn k rpaduyeckumM OO0bBEKTaM M HX CBOWCTBA.
Hexotopsie o01mue A5 Bcex TUIIOB 0OBEKTOB CBOMCTBA.

Tema 9. O0beKkTHO-OpHEHTHPOBAHHOE porpamMmmuposanue B Matlab

O6umwe cenenust 06 OOII B Matlab.Co3nanue kmaccoB u 00beKTOB KiaccoB. Ompenenenue
KOHCTPYKTOpOB Kjacca. OmpezaeneHne 0a30BBIX METOJOB JIOCTyNMa M OTOOpaK€HHUS OOBEKTOB.
[Tepeonpenenenue ¢pynkuuii B kinacce. [lepeonpenenenue (neperpyska) apu)MeTHIeCKUX ONeparyi.
Br13oB meTo10B kitacca. aenTudukamus 00beKTOB KJIacCOB.

Tema 10. PazpadoTka rpadguyeckoro unrepdeiica noan3osarens (GUI)

OcHOBHBIE NPHUHLIMIBI CO3/laHus U (QyHKUIMOHMpOBaHUS Tpaduyeckoro uHTEpdeiica
nonb3oBarens. Co3ganue snemeHTOB uHTepdeiica. Co3manue okna figure. Co3naHue >7I€MEHTOB
ynpasieHusi. CBoiicTBa 00bekTOB uicontrol. Hekotopeie cBoiicTBa 00BbekTOB uimenu. CTpykTypa
NpUIIOKEHHUs ¢ rpadudeckuM uHTepdeiicom nonb3oBatens. CTaHAapTHBIE TUATIOTOBBIE OKHA.



5. IlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecmevyeHHs] JJISA CAMOCTOSATEbHON PadoThI
o0yuyawuuxcsi Mo JUCHUIIMHE (MOIYJIIO)

CamocrosiTenbHass pabdoTa OOYYAIOMIMXCSl BBIMONHACTCS IO 33JaHUI0 M TMPH METOAMYECKOM
PYKOBOJICTBE TIpernojaBaTelisi, HO 0e3 ero HemocpeacTBeHHOro ydactus. CamocTosTenbHas paborta
MOJIPA3/IENSIeTCS Ha CaMOCTOSITEIIbHYI0 pabOTy Ha ayJAMTOPHBIX 3aHATUSX M HA BHEAYJUTOPHYIO
camMocTosITeNbHYI0 paboTy. CamocTosTenbHas paboTa OOy4aromIMXCs BKJIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEIIbHOE OCBOCHHE OT/CIbHBIX TeM (pa3esioB) IUCHUIUIMHBI, TaK W MPOPadOTKY TeM
(pasmenoB), ocBaMBaeMbIX BO BpeMsl ayAHTOPHOW paboThl. Bo BpeMs camocCTOSITeNbHOU paboThI
oOydJaroIuecs: YUTAIOT W KOHCIEKTUPYIOT Yy4eOHYH0, HaydyHyH | CIPaBOYHYIO JIUTEparypy,
BBHITIONHSIOT 3aJ]aHUs, HAIMPABJICHHBIC HA 3aKpeIICHHUE 3HAHWK U OTPAOOTKY YMEHUH M HAaBBIKOB,
TOTOBSATCS K TEKYIIEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO JUCIUTUINHE.

OpraHuzanus caMOCTOATENbHON pPabOThl OOYYAIOUIMXCS PErVIAMEHTUPYETCS HOPMAaTHUBHBIMHU
JTOKYMEHTaMH, y4eOHO-METOAMYECKOW JUTEPaTypoll W  AJIEKTPOHHBIMH  00pa30BaTEIbHBIMU
pecypcaMi, BKIKOYasi:

[lopsook  opraHuM3amii M OCYIIECTBICHHS  OOpa30BaTElIbHOM  JEATEIBHOCTH MO
o0pa3zoBaTeNbHBIM IPOTPaMMaM BBICIIETO 00pa3oBaHUs - MporpaMMmaM OakajaBpuaTa, IpOrpaMMam
CIIeMAJINTETa, IPOrpaMMaM MarucTparypsl (YTBEp)KAEH Npuka3oM MHUHHCTEpPCTBA O0Opa3oBaHUS H
Hayku Poccuiickoit ®enepauuu ot 5 anpens 2017 roma Ne301)

[Tucemo MunncrepcTBa odpazoBanusi Poccuiickoit @enepannu Nel4-55-996un/15 ot 27 HOosA0ps
2002 r. "O6 akTUBH3AIUN CAMOCTOSATEIHHON PaOOTHI CTYJACHTOB BBICIINX Y4eOHBIX 3aBeieHuit"

VYcraB  (enepasibHOr0 rocylapcTBEHHOIO ABTOHOMHOIO —OOPa30BaTENbHOIO  YUPEXKIAECHUS
"Kazanckuii (IIpuBomkckuit) penepanbHblii yHuBepcuteT"

[IpaBuna BHyTpeHHero pacmnopsaka (eAepallbHOrO  roCyJapCTBEHHOIO  aBTOHOMHOIO
00pa30BaTENBbHOIO  YUPEXAEHUS  BBICHIErOo  IpodeccHuoHambHOro  obpaszoBanus  "KazaHckuit
(ITpuBomkckuii) ¢peaepanbHbI YHUBEPCUTET"

JIokanbHBIE HOPMAaTUBHBIC aKThI Kazanckoro (HpI/IBOJI)I(CKOFO) (pez[epaanoro YHUBCPCUTETA

6. DoHJ OLIEHOYHBIX CpeaACTB IO TMCHUIIJIMHE (MOIly.]'llO)

@OH/ OIEHOYHBIX CpPEACTB IO JUCHMIUIMHE (MOAYNIO) BKIIOYAeT OLIEHOYHBbIE MaTepHalbl,
HAIMPABJIEHHBIE HA TPOBEPKY OCBOCHUSI KOMIIETCHIIMM, B TOM YUCJIE 3HAHWUW, YMEHHUI U HaBBIKOB. DOH
OLICHOYHBIX CPEICTB BKJIIOYAET OLIEHOYHBIE CPEICTBA TEKYILUErO KOHTPOJS U OLICHOYHBIE CPEICTBA
IIPOMEKYTOUYHOM aTTECTALUU.

B (onze o11eHOYHBIX CPEICTB CONEPKUTCA CleAyroast HH(HOpMAIHsL:

— COOTBETCTBHE KOMIIETEHIMH IUIAHUPYEMBbIM pe3ynbTaraM oOOydeHHs IO JUCHUIUINHE
(Monymnio);

— MH/AUKATOPbI OLIEHWBAHUSA C(HOPMUPOBAHHOCTH KOMITETEHIUH;

— MeXaHMU3M (pOpMHUPOBAHMSI OLIEHKH MO JUCHUILINHE (MOIYJIIO);

— OIIMCAaHHWE TOpsAJIKa IMPUMEHEHHs W IPOLEAYypbl OLICHMBAHUS s KaXJOro0 OLEHOYHOIO
CPEICTBa;

— KpUTEPUH OLICHUBAHUS JUISl KaXJA0T0 OLIEHOYHOTO CPEJCTBA;

— COJlep)KaHuE OLIEHOYHBIX CPEJCTB, BKJIIOYAs TpeOOBaHUS, MpeNbsBIsIEMble K JIEHCTBHUIM
o0y4aroluxcsi, JEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJJaHus pa3INYHbIX THUIIOB.

@DoH/1 OLIEHOYHBIX CPEJICTB MO AUCHUILUIMHE HaxoauTes B [Ipunoxenun 1 k nporpamme
JUCHUILTUHBI (MOIYJIIO).

7. llepeveHnb JuTEPATYPbl, HEOOXOAMMOI 1)1 OCBOCHH S JUCHUIIMHBI (MOIYJIA)

OcBoeHMe AUCHUIUIMHBI (MOIYJIsl) MPEAINoiaracT u3ydeHue yueOHoi nureparypsl. Jlureparypa



MOXET OBITh JOCTYITHA OOYJarONIUMCs B OJHOM M3 ABYX BapuaHTOB (JIOO B 000MX M3 HUX):

- B OQJIGKTPOHHOM BHJE - 4epe3 JJIEKTPOHHbIe OHOIMOTEUHbIE CUCTEMbl Ha OCHOBAHUU
3ako4eHHbIX KDY 10roBopoB ¢ mpaBoobiaiaTessiMy U peocTaBieHHbx 1octynoB HUM KOV,

- B ICYATHOM BHJIE - B (hoHJIe Onbmmorexkn HabepexHoueTHUHCKOTO HHCTUTYTA (punnana) KOVY.
OOyyaromuecsi TOJIy4aroT y4eOHYIO JHTeparypy Ha aOOHEMEHTE II0 YHMTaTeJIbCKMM OnieraMm B
COOTBETCTBHH C MTPABUJIAMH TOJIb30BAHUS OMOIUOTEKOM.

OJEeKTPOHHBIE W3JaHHUS JIOCTYIIHBI JUCTAHIMOHHO U3 JIO00H TOYKM TpH BBEACHUU
o0yyaroIuMcsi CBOEro JIOTMHAa M Hapojisi OT JMYHOro KabuHeTa B cucTeMe "DIeKTPOHHBIN
yauBepcuter". [lpu HCMONB30BaHUM TEYATHBIX W3JaHUKA OMOMMOTEUHBIH (OHA IOMKEH OBITh
YKOMIUIEKTOBaH MMM M3 pacuera He MeHee 0,25 sK3eMIUIsipa KaXkIOro W3 W3JaHUMU, YKa3aHHBIX B
pabodell mporpaMMe IUCHUILIMHBI, Ha OJHOTO OOydarolerocs W3 4YHUCIA JIUI, OJHOBPEMEHHO
OCBAWBAOILUX JAHHYIO NIUCLUILUIMHY.

[lepeuenp yueOHOM maMTEpaTypbl, HEOOXOAMMOW JJIsI OCBOCHMS JUCLMILIMHBI (MOAYJA),
Haxoutcst B [Ipunoxenun 2 k paboueit mporpaMMe JUCHUIUIMHBL. OH MOJUIEKUT OOHOBJICHHUIO IIPU
M3MEHeHUH YycioBuid joroopoB KOV ¢ mnpaBooOnagarensiMu >JIEKTPOHHBIX H3JAHUM M MpU

W3MCHCHUN KOMILICKTOBaHUS (HOHIOB OnMOimoTeku HaOepexHOUYSTHHHCKOTO HHCTUTYTa ((uanaa)
KoYy.

8. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn ''WHTepHer",
He00XO0AUMBIX JJIS1 OCBOCHMS U CHUILIMHBI (MOXYJIA)

Matlab.Exponenta. = CnopaBounsle  u  oOydaromue — maTtepuansl 1o Matlab -
http://matlab.exponenta.ru/matlab/default.php

CoobmectBo DxcnoneHTa - https://hub.exponenta.ru/

Paznen  ¢opyma  CyberForum.ru, mocsimeHHbli cpene u  s3blky  Matlab -
http://www.cyberforum.ru/matlab/

9. MeToauyeckne yKazaHus AJsl 00y4AIOLIUXCS M0 OCBOEHHUIO JUCIUIJIMHBI (MOIYJIs1)

Bua pador MeToanueckue peKOMeH AU

imaboparopHsble| JlabopaTopHbIe 3aHATHS IPOBOASTCS B KOMIIBIOTEPHOM KJlacce. 3aJaHusl 1o

paboThI 71ab0paTopHBIM paboTaM, peKOMEHAAINH 10 UX BBIMOJIHEHUIO U TPUMEPHI
BBITIOJTHCHHA HAXOAATCSA B COOTBETCTBYIOIINX METOAUUCCKHUX MaTCpUaiax. B xauecTBe
00X PEKOMEH AU 1O BHIMOTHEHHUIO TA00OPATOPHBIX 3a/IaHUH CIIeyeT OTMETUTh
CJIEeIyIOIIHE.
[Tepen HauaIOM BHIIOTHEHUS 3aJaHUs JKEIaTeIbHO MPOpaboTaTh COOTBETCTBYIOIIMIA
TGOpGTI/I‘IGCKI/Iﬁ Marepurajl, BHUMATCIbHO U3YYUTh WIIIOCTPUPYIOIIUEC METOANYCCKUC
npumMepsl. Jlanee CTyAeHT JOHKEeH JeTalbHO pa3o0paTh MpUMEp PEIICHUS CXOKETO C
BBITNIOJIHSAEMBIM 33JJaHUs (€CIIH €CTh), BHUMATEIbHO MPOAHATN3UPOBATH MTPOrPaMMHBIH
Kof. B pe3ynbrate cTyAeHT qomkeH chopMHpOBaTh MAKCUMAIILHO YETKOE U
KOHKPETHOC MPECACTABJICHUEC O TOM, KaK BBITIOJHACTCA IIpOorpaMMa B ITPUMEPE, Kakou
CMBICJI ¥ Ha3HAUCHHE Y KaXKJIOM CTPOKH KOJA.
Crnenyronum 3Tarom ciieAyeT BbIOOp MeTo1a pelieH s 3a1a4u (€CiIu B 3a1aHUU
METO/] pelIeHHs He YKa3aH SIBHO) U MOCTpoeHue anroputMa. [Ipu HeoOXoaumMocT
AJITOPUTM B TECJIOM HIIA €TI0 4aCThb 1/1306pa>1<aeT05[ B BUJIC OJIOK-CXEMBI WJIU Ha
TMICEBJOKO/IE Ha TPeOyeMOM ypOBHE JIeTaTH3AIIH.
3aTeM OCYIIECTBIISETCS KOJUPOBaHUE AITOpUTMA Ha s13bike Matlab B Buje
KOHCOJILHOM MporpaMMbl. B Xo/1e HanmucaHusi HCXOTHOTO KOJ1a HEOOXOAMMO B TEKCT
IMporpaMMBbI BKIIFOYATh TOJBKO T€ KOHCTPYKIUHU A3bIKa, KOTOPBIC IMOJTHOCTHIO ITOHATHBI
CTYACHTY. 3auMCTBOBaHHE I'OTOBEIX JJIEMEHTOB nporpamMmal, OTACIbHBIX I/IHCprKI_[I/Iﬁ
U3 pa3IMYHBIX IPUMEPOB JOIYCKAETCS MPU TOM XKe YCIOBUU.
ITocne TOro, Kak HCXOILHLIﬁ TCKCT IMPOrpaMMbI I'OTOB, BBITIOJIHACTCA IMTONUCK U



http://matlab.exponenta.ru/matlab/default.php
https://hub.exponenta.ru/
http://www.cyberforum.ru/matlab
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YCTPAaHCHHUEC CUHTAKCHUYCCKUX OH_II/I6OK, IMMOCJIC YCT'O BBIIOJIHACTCA TECCTUPOBAHUC
IPOTPaMMBbI Ha Pa3IMYHBIX, CIICIIHATHLHO MTOA00paHHBIX TpuMepax. KonmnyecTBo u
COCTaB TCCTOBBIX IMTPUMEPOB JOJIZKHO 6BITL JOCTAaTOYHBIM JIA TOTI'O, I-ITO6IJI IMPpOBCPUTH
KOPPEKTHOCTh PabOThI MPOrpaMMbI BO BCEX BO3MOXHBIX CUTyarusx. [Ipu
0OHapyXEHUH HEKOPPEKTHON pabOTHI MPOTrPaMMBI OCYIIIECTBIISETCS €€ OTIaaKa
CpeACTBaMU OTJIAUMKA; TPH HEOOXOAUMOCTH BBITIOJIHSIECTCS TIONIArOBAast TPACCHPOBKA
IPOTpaMMbl; 0OHAPYKEHHBIEC OITHOKH aHATTU3UPYIOTCS U UCTIPABIISIOTCS, ITOCIIE YETO
MPOBOJIUTCS TIOBTOPHOE TECTUPOBAHUE MTPOTPAMMBI.

KoHTpob 32 BBIMOIHEHUEM J1a00paTOPHBIX padOT MPOXOIUT B BUAE 3ALIUTHI
COOTBETCTBYIOIIEH pabOTHI MPEMOAABATENIO Ha KOMITBIOTEPE WHANBUIYAIEHO
KaKIbIM CTYACHTOM. HpI/IeM BBITTIOJIHCHHOT'O 3aJIaHUA COIMPOBOXAACTCA YCTHBIM
OIIPOCOM 10 3aTParuBacMbIM TEMATHYECKUM pa3jieiaM. J{Jsl yCIenrHo! 3aIuThl
CTYJCHT JIOJIXKCH:

- IPEJOCTABUTh OTIAKEHHYIO, KOPPEKTHO pabOTAIOIIYIO IPOTPaMMY, PE3YJIbTaThl
BBITIOJTHEHHS] KOTOPOH COOTBETCTBYIOT 33JJaHUIO;

- OBITH TOTOBBIM OTBETHTBH Ha BOIIPOCHI MPEIOIaBaTes, Kacaromuecs: 1)
HETIOCPE/ICTBEHHO MCXOJHOTO KOJIa IPOrPaMMBI, 2) Peali30BaHHOTO B IPOTPAMME
QITOPUTMA, 3) TEOPETUYECKOTO MaTepHasa, HEOOXOAUMOTO JJIsl BBITOJHEHHUS 3a/IaHMs;
- 3HaTh ¥ IOHUMATh OCHOBHBIE TEPMUHBI IPEIMETHON 007aCTH, KOTOPOH
NPUHAJISKUT perraeMmast 3a/1aua.

B cnyuae mpuMeHeHuUs: B 00pa30BaTeILHOM MPOIIECCE TUCTAHITMOHHBIX
00pa30BaTeIbHBIX TEXHOJIIOTUH 00YYaIOIHECs BHIMOIHSIOT 331aHUs Ha CIICIYIOIIHX
wiaropmax u pecypcax: B komanae "Microsoft Teams". 3aganust k 1a00paTOPHBIM
paboTam pa3MeniaroTcs Ha BKiIaJke 3ananus kanana OOl B COOTBETCTBYIOIICH
koMaHngie "Microsoft Teams".

CaMocCTos-
TCJIbHAaA
pabota

Oco6eHHOCThI0 00yUueHHsI OaKalaBpOB SBJISIETCS BBICOKUI ypOBEHb
CaMOCTOSITEIFHOCTH 00YJaroIuXcs B X0/1e 00pa3oBaTeIbHOro nporecca. MoKHO
BBIJICJIUTH JIBAa BU/Ia CAMOCTOSTENIbHOM paboOTHI - ayAUTOPHAsI, OJI PyKOBOICTBOM
Iperno/iaBaTess, 1 BHeAyAUTOpHAs. AyTUTOpHAs CaMOCTOsTeNbHast paboTa 1o
JUCLUIUIMHE BBIMOIHACTCS Ha YU€OHBIX 3aHATHX MO HENOCPEICTBEHHBIM
PYKOBOJICTBOM TIPEMOIaBaTENs U O €ro 33/1aHui0. BHeayMTOpHAas CaMOCTOSATEIbHAS
paboTa BBINOJIHAETCA CTYACHTOM M0 33JaHHIO MTperoiaBaTens, Ho 0e3 ero
HETIOCPEACTBEHHOTO yYacCTHsI.

Ha aynuTopHbIX 3aHATHAX 10 AuctumuinHe 'TlakeTsl npuKiIaaHbIX porpamm’ ¢
ydacTHeM IMpernoiaBareis npuMeHstores cienyromue Gopmsr CPC:

- TeKyII[e KOHCY/IbTAllUH;

- pa36op 1 mpopaboTKa OCHOBHBIX TPUEMOB PaOOTHI U CITOCOOOB PEMICHUS 3a71a4 110
JUCLUTUIMHE.

Bneayauropnas CPC no aucuuiiivae:

- IpOpaboOTKa M YCBOEHHE TEOPETUYECKOr0 MaTepHasa Ha 6a3e peKOMEH/I0BaHHOMH
npernoaaBaresieM y4eOHOM IuTepaTypbl (BKIIOYas AIEKTPOHHbIE OMOINOTEKU U Ap.);
- IOJITOTOBKA K J1a00paTOpHBIM padoTaM (M3ydeHre 00pa3lioB BBHIIOIHEHUS 331aHUH,
pa300paHHBIX IPUMEPOB PELIEHUS HEKOTOPBIX 3a/1a4 U Jp.);

- o(popMIICHHE OTYETOB T10 JIAOOPATOPHBIM paboTam;

- TOJITOTOBKA K YCTHOMY OIPOCY;

- IOJITOTOBKA K 3a4eTy.

B ciryuae nmpuMeHeHus1 B 00pa30oBaTeIbHOM MPOIIECCE AUCTAHITHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUH 00ydarolecs paboTaloT Ha CIEAYIONIMX MIaTGopmax
u pecypcax: B komane "Microsoft Teams”. Bce HeoOXxomumbIe I7Is1 cCaMOCTOSITEIBHOMN
paboThl yueOHO-METOIMUECKUE MaTepHabl, YAeOHHKH, yueOHbIe TocoOus,
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oOyJarorue BUACOPOINKY pa3MeatoTces Ha Bkiaaake Daiinsl kanana OOmwmii B
CcoOTBeTCTBYIOIICH KoMaH e "Microsoft Teams".

YCTHBIN OITPOC

Y CTHBIN ONPOC MPOBOAMUTCSA MO BCEM TeMaM (pazjienam) AMCUUILTUHBI 'TlakeTs
MPHUKIATHBIX Tporpamm'. Onpoc MPOBOAUTCS HA JTA00PATOPHBIX 3aHATHUSX,
oOyuaroluecs: OTBEYalOT Ha BOIIPOCHI MPENOIaBaTelNsl COTJIACHO EPEYHIO BOIPOCOB K
YCTHOMY Onpocy. Bompochl HOCAT TEOPETUUECKUIA WK MPAKTUYECKUNA XapaKkTep U
3aJJal0TCS KaK JUIsl aKTyalu3aliy JIEKIIMOHHOTO MaTepuasa, Tak U JJis IPOBEPKU
OCBOCHUS CTYJICHTOM OCHOBHBIX TEPMHHOB U MIOHSATUH JUCIUTIINHBI, a TAKIKE
OCHOBHBIX ITPUEMOB pabOTHI B cpeziec Matlab.

B cnyuae npumeHeHus: B 00pa3oBaTeIbHOM MIPOLIECCE TUCTAaHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHUI 00ydaronuecs: paboTaloT Ha CIEAYIOMUX m1aThopMax
u pecypcax: B komanzae "Microsoft Teams". YCTHBINH onpoc IPOBOIUTCS B PEKIME
BHJICOCOOpaHUs.

KOHTPOJIbHAS
paborta

KonTponbHbie paboThl MPOBOIATCS B KOMIIBIOTEPHOM Kilacce. Brimonnenue
KOHTPOJIbHBIX pabOT MO AUCLHUILIIMHE HAIIPaBJIEHO Ha IPOBEPKY OBJIAJCHUS HaBbIKAMU
kBanupuurpoBanHoro ucnonb3zoBanus [T Matlab nns perenus npakTudeckux
3aza4. KoHTposbHBIE paOOTHI BHIIOJIHAIOTCS CTYIEHTOM B ayAUTOPHOE BpPEMsI Ha
KoMmmbtoTepe B TedeHue 30-40 MUHYT COTJIacHO ONpeAeIeHHOMY BapUaHTY.
BolnosiHeHHBIE CTYIEHTOM KOHTPOJIbHBIE 3aJJaHHsI CJAI0TCS Ha IPOBEPKY B
3MIEKTPOHHOM BHJIE, IPU HEOOXOAUMOCTH MPENoIaBaTellb MOKET 3aJaTh BOIIPOC,
KacaroIlMiicsl TEXHOJIOTUY BRITIOJIHEHNA 3a1anusa B Matlab.

B ciiyuae npumeHneHus B 00pa3zoBaTeIbHOM MpoLecce AUCTAaHIIMOHHBIX
00pa30BaTeNbHbBIX TEXHOJIOTUN 00yUYaroluecs BBIMOIHSIIOT 33JaHNS Ha CIIEIYIOINX
iatdopmax u pecypcax: B komasje "Microsoft Teams". 3aganus kK KOHTPOJIbHBIM
pabotam pa3meniaroTcs Ha BKIake 3ananus kaHana OOmuid B COOTBETCTBYIOIICH
komanze "Microsoft Teams".

3a4cT

[To oxoHYaHMU U3yYEeHUs AUCLIUIUIMHBI IPOBOJUTCS 3a4eT. 3aueT siBiseTcs popmoit
IPOMEKYTOYHOTO KOHTPOJIS 3HAHUN M YMEHUH, MOTyYEHHBIX Ha ayIUTOPHBIX
3aHATUAX (JIEKLUSX, TaOOpaTOPHBIX paboTax) U B MPOLIECCE CAMOCTOATEIbHOM
pabotel. CTyeHTy Ha 3a4eTe JaeTcsl MPAaKTHIeCKOe 3alaHie COTIIACHO BapHAHTY
(HammucaTh IporpaMMy Ha si3bike Matlab), TemaTnka 3ajaHus OTHOCUTCS K 0a30BBIM
TemaM (pazaenam) 2-8 nucuuruinHbl. CTyneHTt B Tedenue 40-60 MuHyT B
KOMITBIOTEPHOM KJIaCCe BBITIOIHSET JaHHOE €MY 33/I1aHUe U CAAET €ro MPero1aBaTelio.
[Tprem BBITTOTTHEHHOTO 3a/IaHUSI COTIPOBOXKIAETCS YCTHBIM OIPOCOM IO
3aTparuBaeMbIM TEMaTHYECKUM pa3ziesiaM U3 MepedyHs BOIPOCOB K 3a4eTy.

J5is ycnenrHoro oTBeTa Ha 3a4eTe CTYACHT JIOJIKCH:

- IPEJOCTaBUTh OTIAXKEHHYIO, KOPPEKTHO pabOTaIOLIYIO IPOTPaMMy, Pe3yIbTaThl
BBINTOJIHEHHSI KOTOPOH COOTBETCTBYIOT 33/IaHUIO;

- OTBETUTH Ha BONIPOCHI MIPEIOJIaBATENs, KacaIoLIHecs HEeMOCPEACTBEHHO TEXHOIOTHH
BBITTOJTHEHHS TPAKTHYECKOTO 3a[aHHUS;

- cBOOOJTHO OPUEHTHUPOBATHCS B TEPMUHOJIOTHH TeX TeM (pa3JesioB) AUCUUIUIUHBI, K
KOTOPBIM OTHOCHTCS TIOJYYE€HHOE 3aIaHue.

B cnydae npumeHeHus: B 00pazoBaTeIbHOM MPOLIECCE JUCTAHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHI 00ydJaroIuecs paboTaloT Ha CISAYIOMUX TuiaTgopmax
U pecypcax: B komanjie "Microsoft Teams". 3aueT mpoBOIUTCS B peKUME
BUICOCOOpAHUS B COOTBETCTBUU C PACTIHCAHHEM.




10. Ilepeyenb HWHMPOPMANMOHHBIX TEXHOJOTHH, HCIOJb3YyeMbIX IPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO Mpolecca Mo AUCHMUILIMHE (MOIYJ/I0), BKJIOYAs INepedyeHb MPOrpaMMHOIO
o0ecnieyeHus 1 UHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM (MIPH HEOOXOAMMOCTH)

[lepeuenr  WHGOPMALMOHHBIX  TEXHOJOTWH,  UCHOIB3YeMBIX  TIPU  OCYIICCTBICHUHU
00pa3oBaTEeNBPHOIO TMpollecca IO AWCHUIUIMHE (MOAYNI0), BKIOYas IIEpeYeHb MPOrPaMMHOTO
obecnieueHrss ¥ MHOOPMAITMOHHBIX CIPABOYHBIX CHCTEM, NpejactaBieH B [lpunoxkenuu 3 k paboueit
rporpamMme AUCITUTUTHHBI (MOTYJIS).

11. Onucanue MaTepuajbHO-TEXHHUYECKOW 0a3bl, HeOOXOAMMOIl /Js1 OCYyUIeCTBJICHHS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE (MOTYJIIO0)

MatepuanbHO-TEXHUYECKOEe oOecreueHue o0pa30BaTeaIbHOr0 Ipolecca IO JAUCIMILIAHE
(MoIyII0) BKITFOUAET B c€0s1 CIIEAYIONINE KOMITOHEHTHI:

[Tomemenuss  Aas  caMOCTOSITENIBHOM ~ paboThl  OOydYaromMxcsi,  YKOMIUIEKTOBAHHbIE
CIELMAIU3UPOBAHHON MeEOEIbI0 M OCHAIIEHHBbIE KOMIBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO
nojkiroueHuss K cetu "MHTepHer" M obOecneueHHEM JIOCTyNa B JJIEKTPOHHYIO WH(GOPMAIMOHHO-
oOpazoBarenpHyto cpeny KOV.

Y4eOHbIe ayIUTOPUHN — MIOMEILEHUS I TPOBEICHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TPYIIOBBIX U
WHJIUBUIYAIbHBIX  KOHCYJIbTAllMM, TEKYIIETO KOHTPOJS H  MPOMEKYTOUYHOM  aTTeCTalluH,
YKOMILIEKTOBAaHHBIE CIIEIUATBHON MeOeIbI0 U 000pyI0BAaHUEM:

— Kowmmnsrorepsr
— MenoBas gocka

Pabounii kaOMHET — TIOMEIEHHE I XPAaHEHUS M NPOPHIAKTUYECKOTO OOCTYKHBAaHUS
y4eOHOT0 000pYyI0BAHMS.

12. CpeacrBa ajantauMy NPenogaBaHUs AMCHMILVIMHBI K MOTPEOHOCTSAM 00yYaroUIUXCs
HHBAJH/IO0B U JINI[ C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

[Ipu HeoOxomuMocTH B 00pa30BaTEIbHOM MpOIECCEe MPUMEHSIOTCS CIEAYIOIIHME METOAbl U
TEXHOJIOTUH, OOJIeryaroliue BOCIPUSATHE HHPOpPMAIMH O0YyJarolIMMHCS HWHBATUIAAMH U JHUIAMH C
OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 37J0POBBS:

- CO3JaHHE TEKCTOBOM BEpCcumn JIIOOOr0 HETEKCTOBOI'O KOHTCHTA JJ1s1 €0 BO3MOXKHOTI'O
npeo6pa30BaHI/I;1 B aJIbTCPHATHBHBIC q)OpMBI, y,Z[O6HBIe AJI1 pa3JINYHbIX HOHLSOBaTeHeﬁ;

- CO3/JaHH€ KOHTEHTA, KOTOPbI MOXHO HPEJCTaBUTh B pa3IMYHBIX BHAAX O€3 MOTEpH JAAHHBIX
WIH CTPYKTYPBI, IPEAYCMOTPETh BO3MOKHOCTh MacIITaOMpOBaHUsI TEKCTAa U N300paxkeHnil 6e3 morepu
Kau4ecTBa, PEAyCMOTPETh JOCTYITHOCTD YIIPABIEHUs KOHTEHTOM C KIIABUATYPBI;

- CO3JJaHME BO3MOXKHOCTEH Il 00ydYaroUIMXCsl BOCIPUHUMATh OJIHY M Ty e MH()OPMALUIO U3
pa3HbIX HCTOYHUKOB - HAIIPUMEp, TaK, YTOOBI JIMIIa C HapYUICHUSIMH CIIyXa MOJIy4aand UHGOPMaIUIO
BU3YaJIbHO, C HAPYLICHUSIMHU 3PEHHUS - ayAUAIIBHO;

- IpPUMEHEHHE MPOTPAMMHBIX CPEJCTB, OOECIEUMBAIOIINX BO3MOXKHOCTh OCBOEHHSI HAaBBIKOB U
yMeHHM, (OpMUPYEMBIX [AUCHUUIUIMHOM, 3a CYET albTEpPHATUBHBIX CIOCOOOB, B TOM 4YHCIIE
BUPTYaJIbHBIX Ta0OPAaTOPHU U CUMYJISILIUOHHBIX TEXHOJIOTHI;

- MpPUMEHEHHE IMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH A mepenaud MHGOpMaluy,
OpraHM3ali  pa3duyHbIX (OpPM HHTEPAKTHUBHOM KOHTAKTHOW palbOThl oOywaromierocs c
IpernoiaBaTesieM, B TOM 4YWCle BEOMHAPOB, KOTOPbIE MOTYT OBITH HCIOJB30BaHbI JJISI MPOBEIEHUS
BUPTYaJbHBIX JIEKIUA C BO3MOYKHOCTHIO B3aWMOJIEUCTBUS BCEX YYACTHHUKOB JTUCTAHIIMOHHOTO
0o0y4eHHs, MPOBEACHHUS CEMHUHAPOB, BBICTYIUICHHs C JOKJIAJAaMU M 3aIlUTHl BBITOJHEHHBIX paboT,
MIPOBEJICHUS TPEHUHT OB, OPTaHU3alMH KOJJIEKTUBHON paboThI;

- TNpUMEHEHHE JMCTAaHIMOHHBIX O00pa30BaTeNbHBIX TEXHOJOTMM [UIsl oOpraHu3zauuud (opm



TEKYIIETO U MPOMEXYTOUHOTO KOHTPOJIS;

- YBEIMYEHHME MPOJODKUTENBHOCTH C/ladd OO0YYaroLMMCsS HMHBAJIUIOM MM JIMLOM C
OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/10pOBBSI ()OPM MPOMEKYTOYHOW ATTECTAIlMM MO OTHOIICHHUIO K
YCTaHOBJICHHOW ITPOAOJDKATEIBHOCTH X CHAAYU:

- IPOJOJDKUTEIBHOCTH CIauyl 3a4éTa WM 3K3aMeHa, MPOBOJAMMOrO B IHCHbMEHHOW (opMme, - He
6onee ueM Ha 90 MHUHYT;

- TMPOJOJDKUTEIFHOCTH TOATOTOBKM OOYyYaroIIerocss K OTBETy Ha 3a4ére WIM HK3aMeHe,
MIPOBOJIMMOM B YCTHOM (opme, - He Oosee uem Ha 20 MUHYT;

- IPOJOJKUTEIFHOCTH BBICTYILICHUSI 00yYaroIerocs Mmpu 3alluTe KypcoBoi paboThl - He Oolee
yeMm Ha 15 MuHyT.

[Iporpamma cocrtaBiieHa B cooTrBeTcTBUU ¢ TpeboBaHusMu ®I'OC BO u y4eOHBIM IJIaHOM IO
nanpasienuto 01.03.02 "[puxiagnas MmaTemMaTuka 1 uHpopmaTuka”



Ilpunoscenue 1
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
Ilaxkemul npuxkIaOHBIX NPOCPAMM

MUHUCTEPCTBO HAYKHU 1 BBICHIEI'O OFPA3OBAHUA
POCCUMCKOU ®EJIEPALIUN
®DenepalibHOE rOCYIapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«Kazanckuii (ITpuBomkckuil) deaepanbHbIi YHUBEPCUTET)

HabGepexxHoueTHUHCKHMIA HHCTUTYT ((prmmat)
Otnenenue HHPOPMAIIMOHHBIX TEXHOJIOTUN U SJHEPTETUICCKUX CUCTEM

DoH/1 OLIECHOYHBIX CPEACTB MO IJMCUHUILIHHE (MOLYJII0)
[TakeThl MPUKIIATHBIX TPOTPaAMM
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1. COOTBETCTBUE KOMNETEHLUI IIJIAHUPYEMbBIM PE3YJIbTATAM OBYUEHUS
MO JUCHUILIMHE (MOJIY.JIIO)

Kon n naumenoBanue | UnaukaTopsl pocTkennsi | OueHoYHbIe  cpecTBAa  TEKYIIero

KOMIIEeTEeHIIUU KOMIIeTeHIMA JIJI1 JaAHHOHM | KOHTPOJISA " NMPOMEKYTOYHOM
AUCTUTLIMHBI aTTecTanuu

IIK-7 cmocobeH k 3HaTh: ocHOBHbIE | TeKymmii KOHTPOJIb:

pa3paboTke u BO3MOXKHOCTH, obmacte | Cemectp 1

MIPUMEHEHHIO MPUMEHEHUS COBPEMEHHBIX | ¥cmusiii onpoc

AITOPUTMHUYECKHUX U NPUKIATHBIX ~ TAKeTOB st | Tembl:

MIPOrPaMMHBIX HAayyHbIX U TexHudeckux | 1. OOmue cBenenus o Matlab

pemeHuii B 001acTu pacueTos. 2. Komanauslii pesxxum padboTsl ¢ Matlab

CUCTEMHOIO U
MPUKIAJHOTO
IPOrPaMMHOTO
obecrieueHust

VMeTh: BBINOJHATH YUCIICHHBIC
U CHMBOJIbHBIC BBIYHCIICHUS B
KOMaH/IHOM pEeXuMe paboThl B
Matlab, c031aBaTh
COOCTBEHHBIE  CKpUOTHI U
¢ynkumm Ha sa3pike  Matlab,
OpPraHu30BaTh  IpapHUYECKyIO
BU3yaJIN3aIHIO PE3yJIbTaToB
BBIYHCIICHUH C HCIIOJIb30BAaHHEM
BCTPOCHHBIX cpecTB Matlab.
Brnaners: HaBBIKAMU peIICHHS
BBIYHMCIIUTEIIPHBIX  337a4  Ha
sa3bike Matlab.

3. Tumnbl nanHbIX. ba3oBble GyHKIMM 1715
paboThI ¢ JAHHBIMU PA3HBIX THIIOB

4. Ucnonb3oBanue rpaduku

5. IlporpammupoBanue B cpene Matlab.
[IponenypHO€e IporpaMMupoBaHUe.
ba3oBble ynpaBistomuye CTpyKTypbl
s3pika Matlab

6. ®ait10BbIA BBOA-BHIBO

7. CUMBOJIbHBIE BBIYUCIICHUS

8. Ynpasnsemas rpaduka

9. OOBEKTHO-OPUEHTHPOBAHHOE
nporpamMmupoBanue B Matlab

10. Pa3paboTtka rpadudeckoro
unrepdeiica nmonp3oparens (GUI)
JlabopamopHvie pabomui

Tewmsr:

2. Komanuslit pexxum padboTsl ¢ Matlab
3. Tunsl JaHHbIX. 6a30Bble QYHKIUU AJIS
paboThI C JaHHBIMHU PA3HBIX THUIIOB

4. Ucnonb3oBanue rpaduxu

5. IlporpammupoBanue B cpene Matlab.
[IponenypHoe nporpaMMHUpOBaHUE.
ba3oBele ynpaBistole CTpyKTyphbl
si3pika Matlab

7. CUMBOJTbHBIC BBIYHCIICHUS

8. Ympasnsemas rpapuka

10. Pa3paboTka rpadudeckoro
unTepdeiica noms3oparens (GUI)
Konmponvnas paboma

Temsr:

5. IlporpammupoBanue B cpeae Matlab.
[IponienypHO€E IpOrpaMMHpOBaHHE.
ba3oBeie ynpasistomuye CTpyKTypbl
a3bika Matlab

IIpomexxyTouHas aTTecTALMSA:
Cemectp 1
3auem (8onpocwi k 3auemy)

OIIK-5

3HaTh: 0COOCHHOCTH W MIPUHITUTI

Texkynuii KOHTPOJIb:




crocoOeH
pa3pabaThiBaTh
AJITOPUTMBI U
KOMITIbKOTCPHBIC
IPOTPaMMBI, IPUTOTHBIC
JUTSL IPAKTUYECKOTO
IPUMEHCHHSI

BBINOJIHEHUS] PAacueTOB B CpEe
Matlab.

VYMerTs: pa3pabaTbIBaTh
nporpaMMbel ¢ rpaduyeckum
uHTepdeiicoM mosb3oBaTeNs B
cpene Matlab, mpuromusie s
IPAaKTUYECKOI0  MPUMEHEHMS;
OCYILECTBIATh  ONTHUMAJIBHBIN
BBIOOp  MHCTPYMEHTOB CpeJibl
Matlab TSt peLieHus
npodecCHOHAIbHBIX 3aj1ay.
Buaners: HAaBBIKaMHU
HOpOLETypHOIO M OOBEKTHO-
OpPUEHTHPOBAHHOTO
IpOrpaMMUPOBAaHUS Ha S3bIKE
Matlab.

Cemectp 1

YcTHBI onipoc

Tembi:

1. O6mue cBenenusi o Matlab

2. Komanaublii pe:xxum padoTsl ¢
Matlab

3. Tunbl nanupix. bazobie GyHKIUM
AJis1 padoThI ¢ JAHHBIMH Pa3HBIX
THIIOB

4. Ucnonib30BaHue rpapuKu

5. IlporpamMupoBaHue B cpeje
Matlab. IIpouexypHoe
nporpammupoBanme. bazosbie
yHpAaBJSIIOIIUE CTPYKTYPHI SI3bIKa
Matlab

6. ®ailyI0BLIIi BBO-BBIBOJ

7. CUMBOJ/IbHbI€ BBIYMCIEHHUS

8. Ynpasasiemasi rpaduka

9. O0beKTHO-OPHEHTHPOBAHHOE
nporpamMupoBanue B Matlab

10. Pa3pabdoTka rpadpuueckoro
uHTep(eiica moabzoBarens (GUI)
JlabopaTropHbie padoThl

TeMmbl:

2. Komanaubliii peskum padoThl ¢
Matlab

3. Tunsl JaHHBIX. 0a30Bble PyHKIMU
AJis1 pa0oThI ¢ JAHHBIMH PA3HBIX
THIIOB

4. Ucnonb30BaHue rpapuKu

5. IlporpamMupoBaHue B cpeae
Matlab. IIpouexypHoe
nporpammuposanue. bazosbie
YHPABJSIIOIINE CTPYKTYPHI SI3bIKA
Matlab

7. CUMBO/IbHBbIE BBIYHCICHUS

8. Ynpasasiemas rpadpuxa

10. Pa3padoTrka rpauieckoro
uHTepdeiica noanzosarens (GUI)
KonTtpoabsHnas padora

Tembl:

S. IIporpammMupoBaHue B cpeje
Matlab. IIpouexypHoe
nporpammuposanue. bazosbie
yHpaBJsilolUe CTPYKTYPHI I3bIKa
Matlab

IIpomexyTouyHas aTrecTanms:
Cemectp 1
3a4er (BONPOCHI K 324€TY)




2. AHIUKATOPBI OLIEHUBAHUSI COOPMHUPOBAHHOCTHU KOMIIETEHIIAM

KoMnerennus 3auyTeHo He 3auTeno
Bbicokuii ypoBennb | Cpennuii ypoBeHb Huskuii ypoBeHb Huzxe noporosoro
(oTIMYHO) (xopo1o) (Y10BJI€ETBOPHUTEIBHO) YPOBHS
(86-100 6a;10B) (71-85 6a10B) (56-70 6a10B) (Hey/10BJIETBOPHUTEIBLHO)
(0-55 6an10B)
[K-7 3Haer Nwmeer Nmeer npeacrasinenne | He 3HaeT Bo3MOXHOCTEH
BO3MOKHOCTH U IIPE/ICTABICHHUE O 0 BO3MOXXHOCTSX U U 00J1acTU IPUMEHEHUs
o0nacTb BO3MOXKHOCTSIX U 00J1aCTH IPUMEHEHHUST | COBPEMEHHBIX
IIPUMEHEHUS obnactu COBPEMEHHBIX NPUKJIAJHBIX TAKETOB [
COBPEMEHHBIX MPUMEHEHUS MPUKJIAHBIX TAKETOB | IIPOBEICHUS HAYYHBIX U
MPUKJIIATHBIX COBPEMEHHBIX JUIS1 IPOBEJIEHUS TEXHUYECKUX PACUETOB.
MIAKETOB JIJIst MPUKIIATHBIX Hay4HBIX U
MIPOBEICHUS MaKeTOB JJIsi TEXHUYECKUX
HAy4HBIX U IIPOBEACHUS pacueTos.
TEXHUYECKUX Hay4HbIX U
pacyeTosB. TEXHUYECKUX
pacyeToB.

‘YMeeT BBITIONTHATh
pa3IuyHbIC
BBIYUCJICHHS B
KOMAaHIHOM
pexxume paboTHI B
Matlab, co3naBath
COOCTBECHHEIC
CKPHUNTHI U
(GYHKIMM Ha 3BIKE
Matlab,
OpPTaHHU30BaTh
rpau4ecKyro
BU3yaJIM3AIUIO C
HCIIOJIb30BaHHEM
BCTPOSHHBIX

YMeeT BBITTONTHATH
BBIYMCIICHHS B
KOMaHJHOM PEKUME
paboThl B Matlab,
cO3/1aBaTh
COOCTBEHHEIE
CKPUNITHI U
(GYHKIINH Ha A3BIKE
Matlab,
OpraHU30BaTh
rpapuYecKyIo
BU3YaIH3aIUIO C
HCIIOJIE30BaHHEM
BCTPOEHHBIX
cpencts Matlab

YMeeT BBITOTHATH
BBIUKCJICHUSI B
KOMAaHTHOM PEXHME
pabotsl B Matlab,
CO3/1aBaTh
COOCTBEHHBIE CKPUIITHI
1 QYHKIMH Ha A3bIKE
Matlab, opranuszoBatb
rpauIecKyro
BU3YaJIU3AIUIO C
UCTIOJIb30BaHUEM
BCTPOEHHBIX CPE/ICTB
Matlab
MPUMEHHUTENBHO K
PEILIECHHUIO OTIETBHBIX

He ymeeT BBITTOMHATH
BBIUMCJICHUS B
KOMaH/JHOM PEKUME
pabothl B Matlab,
C03/1aBaTh COOCTBEHHBIE
CKPUNTHI M PYHKIIMH HA
s3p1ke Matlab,
OpraHU30BaTh
rpaduyeckyro
BU3YaIH3AIUIO C
UCIIOJTb30BaHUEM
BCTPOEHHBIX CPECTB
Matlab npumeHuTensHO K
pelIeHnI0 YUeOHBIX 3a1a4
U 3a51a4

cpeacts Matlab NPUMEHHUTEIBHO K CTaHJAPTHBIX 33J1a4 B | MPO(heCCHOHATLHOU
MIPUMEHUTEIIBHO K pELIECHUIO CUTyalluu y4yeOHOM JEATEIIbHOCTH.
PEILICHHIO CTaHJAPTHBIX 3a/1a4 | JESATCIBLHOCTH.

CTaHJApTHBIX U npodeccuoHanbHOM

HECTaHIapTHBIX JESITETTHHOCTH.

3a1a4

npoheccCHoHaNBHOM

JCSITETLHOCTH.

Bnaneer B Brnaneer HaBbikamu | Brajeet HaBbIkamMu He Brnaseer HaBbIKaMU
COBCPILICHCTBE pemicHuA PEIICHUA NPUKIATHBIX PEIICHHUA ITPUKIAIHBIX

HaBbIKaMU PCUICHUA
HpI/IKJ'Ia)]HI)IX 3aaad,
BKJIKOYaAsad HABBIKHU
peLICHUs
BBIUNCIINUTCIIbHBIX
3aJa4 Ha SA3BbIKE
Matlab.

MPHUKIIATHBIX 3a7a4,
BKJIFOYasad HABBIKHU
pelieHus
BBIYUCIINTCIBbHBIX
3a7a4 Ha SI3BIKE
Matlab, nomyckas
HC3HAUYHUTCIIBHBIC
MTOTPEITHOCTH.

3a7a4, BKIIOYas
HABBIKU PEIICHUS
BBIUMCIUTEIbHBIX
3a/1a4 Ha SI3BIKE
Matlab, nomyckas
CYIIECTBECHHBIC
OIITNOKH.

3aJ1a4, BKJII0Yasg HaBBIKU
pewenus
BBIUMCIIUTEIBHEIX 3a1a4
Ha a3bIke Matlab.




OIIK-5

3Haer
TEOPETUICCKHE U
MIPAKTUICCKHE
OCHOBBI
BBITTOJTHEHHS
pacueToB B cpejie
Matlab.

3HaeT 10CTaTOYHO
MIOJTHO
TEOPETUYECCKHE U
MIPAKTUIECKHE
OCHOBBI
BBITIOJTHEHUS
pacyeToB B cpejie
Matlab, Bxiirouas
paboty ¢ 6a30BBIMH

3HaeT HEKOTOPbIE
0C0OEHHOCTH
BBITTOJIHEHUS PAaCUETOB
B cpene Matlab,
BKJTIOYast YHCIIOBEIC U
CHMBOJIbHBIC
BBIUUCIICHUS, paboTy ¢
rpaduKoit,
pUMEHEHHE 0a30BhIX

He 3Haer Teopernueckue
U IPAKTUYECKUE OCHOBBI
BBITMIOJIHEHHSI PaCU€TOB B
cpene Matlab.

GyHKIUSMU, byHKINH.

rpadukoi,

CHUMBOJIbHBIC

BBIYUCIICHUS,

AIIEMEHTHI

IPOIEYPHOTO U

00BEKTHO-

OPUCHTUPOBAHHOTO

IPOTPaMMHUPOBAHMUSL.
Ywmeer YMmeer VYmeer pazpabareiBaTh | He ymeer pazpabarbiBaTh
pa3pabaTbIBaTh paspabartbIBaTh CTaHJApTHBIC IPOTPaMMBI €
POTPaMMBI C CTaHJapTHBIC POTPaMMBI C rpadu4ecKuM
rpadu4ecKuM IIPOrpaMMBI € rpapu4ecKuM uHTEepdeiicom
uHTepdeiicom rpapuUecKuM uHTEepdeiicom I0JIb30BATEIISI B CPE/IC
HI0JIb30BaTEIs B unrepdeiicom noJjb3oBaTess B cpene | Matlab naxe B
cpene Matlab, M0JIb30BATEIS B Matlab, nomyckast CTaHJAPTHBIX CUTYAIIHSIX.
MIPUTOHBIC IS cpene Matlab, OILIINOKY;
PaKTUYECKOTr 0 HPUTOJHbIE JUIs OCYILECTBIISATH BBIOOD
PUMEHEHHUS; PaKTUYECKOTO WHCTPYMEHTOB CPEIbI
OCYILECTBIISATh PUMEHEHHUS; Matlab myst perrerwst
ONITUMAITEHBIN OCYIIECTBIISITh TOJIBKO YUeOHBIX
BBIOOp BbIOOp 3aj1ad.
UHCTPYMEHTOB WHCTPYMEHTOB
cpennt Matlab st cpennl Matlab s
pemeHus peneHus
npodecCHOHATBHBIX | MPO(pECCHOHATBHBIX
3aJau. 3ajad.
Brnaneer B Brnaneer naBeikamu | Brnajeer HaBbIkamu He Bnaneer HaBbikamu
COBEpILIECHCTBE pemeHus peIeHHS TPUKIIAAHBIX | PEIICHUS TPUKITATHBIX

HaBBIKAMU PEIICHUS
HpI/IKJ'IaHHI)IX 3aaa4,
BKJIIOYast HABBIKK
MPOIIEAYPHOTO U
00BEKTHO-
OpPHUEHTUPOBAHHOTO
POTPaMMHUPOBAHUS
Ha s1361Ke Matlab.

MPHUKIIATHBIX 3a7ad,
BKJIIOYAs] HABBIKH
MPOLEAYPHOTO U
00BEKTHO-
OpPUEHTUPOBAHHOTO
MIPOTPaMMHUPOBAHHS
Ha s13b1ke Matlab,
JIOITyCKast
HE3HAYNTEIIbHBIC
TTOTPEITHOCTH.

3a7a4, BKIIOYas
HABBIKH TIPOIICTYPHOTO
MIPOrpaMMHUPOBAHUS Ha
s3p1ke Matlab,
JIOTTyCKast
CYIIECTBECHHBIC
OIIINOKH.

3a7a4, BKJIFOYas HaBBIKU
MPOIIETyPHOTO U
00BEKTHO-
OPHEHTHPOBAHHOTO
IpOTrpaMMHUPOBaHUs, Ha
s3p1ke Matlab.

3. PACHPEIEJEHUE OLEHOK 3A

ITPOMEXYTOYHYIO ATTECTALIUIO

®OPMbI TEKYHEI'O KOHTPOJISA M




Cemectp 1:

Texkymuii KOHTPOJIb:

Ycrabrit onpoc — 10 6amtoB

Jlaboparopubie paboTsl — 30 GanmoB

KoHntposbnas padora — 10 6amtoB

Hroro 10+30+10 = 50 6amnoB

[TpomexyTouHasi aTTecTalus — 3a4er.

3ayer sBusiercs (OPMOW MPOMEXKYTOUHOTO KOHTPOJS 3HAHMKW M YMEHHH, IOJYYEHHBIX Ha
ayTUTOPHBIX 3aHATUAX (JIEKLHUAX, JJAOOPATOPHBIX paboTax) U B MPOLECCE CAMOCTOSTEILHOM pabOTHI.
CryneHty Ha 3adeTe JaeTcsl MPaKTHYECKOE 3aJaHHe COTJIACHO BapuaHTy (HamucaTh Mporpammy Ha
s3pike Matlab), TemaTuka 3amaHus OTHOCHUTCS K 0a30BbIM TeMaM (pa3zzgenam) 2-8 JUCIUTIIMHBI.
Crynent B Teuenue 40-60 MUHYT B KOMIIBIOTEPHOM KJIACCE BBIIOJHAET JAHHOE €MY 3aJJaHUE U CAeT
ero mnpenojaBatento. [IpyemM BBINOTHEHHOTO 3aJaHUS COMPOBOXKIAETCS YCTHBIM OIPOCOM IO
3aTparuBacMbIM TEMATHYECKHM pa3/ielaM U3 TEePedHs BOMPOCOB K 3auery. OOImee KOJIMYECTBO
Borpocos — 30.

3ayer — 50 Gayos

OO6mee konMuyecTBO OalJIOB MO JUCHMILIMHE 32 TEKYUIMH KOHTPOIb M MPOMEKYTOUHYIO
arrecranuto: 50+50=100 Ganos.

CooTtBeTcTBHE OAIIJIOB U OIICHOK:

Jlasa 3a4era:
56-100 — 3ayTeHo
0-55 — »e 3aureHO

4.1. OHEHOYHBIE CPEJACTBA TEKYIHIEI'O KOHTPOJIA

4.1.1. Yemnuwii onpoc

4.1.1.1. Ilopsiaok npoBeeHus: U MPoLe1ypPa OLleHNBAHUS

VYCTHBI ompoc NpPOBOAUTCS Ha MpakTHUECKUX 3aHATHAX. OOydaromiuecs: BBICTYMAOT C
JOKJIaJaMi, COOOLICHUSIMH, JIOTOJHEHUSIMHM, YYaCTBYIOT B JUCKYCCHH, OTBEYAlOT Ha BOIPOCHI
npemnojaBaTens. OLEHUBAETCS YPOBEHb JOMAaIIHEH MOJArOTOBKU MO Te€ME, CIIOCOOHOCTh CUCTEMHO U
JIOTUYHO U3JaraTh MaTepual, aHAIU3UPOBaTh, POPMYIHPOBATH COOCTBEHHYIO MO3UIMIO, OTBEYATh HA
JOTIOJIHUTEIBHBIE BOIIPOCHI.

B cnyyae npumeHeHuss B 00pa3oBaTeIbHOM IIPOLECCE JUCTAHIIMOHHBIX 00Opa30BaTENbHBIX
TEXHOJIOTUH oOydarolrecs padoTaloT Ha CISAYIOUINX MIaThopMax U pecypcax: B komanae "Microsoft
Teams". YcTHBIM onpoc NpOBOAUTCS B PEKUME BUACOCOOpaHHUSL.

4.1.1.2. Kpurepuu oLieHUBaHUA

1) 86-100% oT MaKCUMaJILHOT'O YKCIIa OAJUIOB

- 3HaeT BeChb TEOPETHUECKH MaTepuan Mo paccMaTpUBae€MOMY BOIPOCY, MPEAyCMOTPEHHBIH
y4eOHOI1 TporpamMmoi;

- MOXKET J1aTh MOJAPOOHOE OMKCAaHUE U MPOBECTH CPABHUTENIbHBIN aHAIN3 Pa3IUYHbIX MOJIX0/0B
K PELICHUIO pacCMaTpUBaeMoil 3a/1auu;

- KOPPEKTHO HCIIOJIb3YET MOHITUIHBIN arapar;

- BBICKA3bIBa€T CBOIO TOYKY 3pEHHMsS [0 paccMaTpUBaeMOMY BONIPOCY M MOXET ee
apryMEHTHPOBaHHO 0OOCHOBATH.

2) 71-85% oT MakCHMMaJIbHOTO YKCiIa OAJUIOB

- OCHOBHbIE TEOPETUYECKHE TIOJIOKEHNUS TI0 pacCMaTPUBAEMOMY BOIIPOCY;

- MOKET OMKCATh PAa3IMYHBIC TIOJXO/IbI K PEIICHUIO pacCMaTpUBAaEMOH 3a/1a4H;

- KOPPEKTHO UCTOJIb3YEeT MOHATUMHBIN anmapar;

- BBICKa3bIBAET CBOIO TOUKY 3PCHHS.



3) 56-70% oT MaKCHMaJIbLHOT'O YHCIIa OAIIJIOB

- ©MeeT oOI1ee MpeACTaBICHUE O TPEeIMETe 00CYKIEHHUS, CIIOC00axX PEHICHUST paccCMaTPUBAEMOM
3aJauu;

- IOITyCcKaeT ONIMOKH TIPY MCIIOJIb30BaHUH ITOHATUIHOTO aIiapara;

- BBICKa3bIBA€T CBOM MBICIIM CyMOYpPHO, OTBET ClIa00 CTPYKTYpHUPOBAH.

4) 0-55% oT MakCUMaJIbHOTO YKCia 0aIoB

- HE BJIQJICET TEOPETUUECKUM MATEPUATIOM;

- HE BJIaJICET MOHATHHHBIM anmapaToMm;

- HE CTIOCOOEH BHATHO COPMYIMPOBATH CBOM MBICIIH.

4.1.1.3. Conep:kaHue OLIECHOYHOT'0 CPe/ICTBA

Cemectp 1

Temsr 1,2,3,4,5,6,7,8,9, 10

Tema 1. O0Owmue cenenus o Matlab

KpaTkuit 0030p COBpeMEHHBIX MaTEMaTHUYECKUX TAKETOB, CPAaBHEHHE OCHOBHBIX
KOHKYPHUPYIOIUX IPOAYKTOB, OecIuiaTHble aHamoru Matlab.

Hcropus co3nanus u ocobeHHOCTH nakera Matlab, BO3MOXHOCTH COBPEMEHHBIX BEPCHIA.

Crpykrypa nakera Matlab, ocHOBHbIE MO/YJIH, TAKETHI PACLIUPEHHUSL.

WuTtepdeiic Matlab: xiroueBsie 0cOOEHHOCTH, BO3MOYKHOCTH HACTPOMKH.

Tewma 2. Komanansiii pexxum paboTsl ¢ Matlab

[Tepemennsie. Pabouee mpoctpanctBo Matlab. Co3nanue nepemMeHHbIX. OCOOCHHOCTH
TUMH3AIUY TIepeMEHHBIX B Matlab.

BBox xomann u nanHbIxX. Mcropus komang. MI3MeHeHne TaHHBIX.

Tema 3. Tunsl nanHbIX. bazoBble pyHKIUM 11 pabOTHI C JaHHBIMU Pa3HBIX TUIIOB

MaccuB Kkak OCHOBHOM TN JaHHBIX. DyHKIIMYU 1715 CO3/1aHus U peoOpa30BaHUsI MAaCCHUBOB.

Yucnossle TUIBI TaHHBIX. [IpeoGpa3oBaHe TUIIOB.

Jlornueckuii Tun. Jlornueckue onepanuu ¢ MaCCUBaMHU.

CHUMBOJIBHBIN THII; CTPOKOBBIN THII; MACCUBBI CTPOK.

CTpyKTYpBl; MAaCCUBBI CTPYKTYD.

Tema 4. Mcnionb3oBanue rpadpuku

Bunel rpaduueckoro BeiBoja

JIBymepHas rpaduka; TpexmepHas rpaduka.

AHumarmonHas rpaguka.

Tema 5. IIporpamMmmupoBanue B cpene Matlab. [IpouenypHoe nporpammupoBanue. bazopbie
YIpaBISIOLIUE CTPYKTYpHI si3bika Matlab

Cxkpuntsl 1 QyHKIMU.

O6nacTh BUAMMOCTH NiepeMeHHbIX. JIokanbHbIe U I7100anbHbIe IepeMeHHble. CTaTnyeckue
nepemeHHble. Tunu3zamus B Matlab.

VYrpapinsiomuye CTpYKTYphI S3bIKa: peanu3aliis BeTBICHUH, IMKIOB. BUIbl IUKIIOB.
BexTopusanus, ee npeuMyI1ecTBa, IPaHuLbl IPUMEHUMOCTH.

Tema 6. DaitToBBIN BBOJA-BEIBO

JIBonuHbIe U TeKCTOBBIE (aitnbl. Paznnuusa. CpaBHeHHE CPeACTB HU3KOTO YPOBHS [UIs (haillioBOro
BBO/Ia-BbIBOJIa C aHAJIOTMYHBIMU cpesicTBaMu si3bika C.

Pabora ¢ ¢aitnamu paznuyHoro HazHaueHHs. BBOA-BBIBO/ Ha HU3KOM U BBICOKOM YPOBHSIX.

BbIBOI-BBIBOJT TAOTUYHBIX JAHHBIX, H300payKEHUI U BUJI€OITaHHBIX: OCHOBHBIE (DYHKIIUU.

Tema 7. CUMBOJIBHBIE BBIYMCIECHUS

CyIIHOCTh CUMBOJIBHBIX BBIYUCIEHUN, OTINYMA UX OT "00buHbIX". [IpeumyniecTBa u
HE/I0CTaTKH, 00JIaCTh MPUMEHEHHUS.

OO6mme cBeaeHus o makete pacmupenus: Symbolic Math Toolbox.

Cozianue CUMBOJIBHBIX IIEPEMEHHBIX, BBIPAXKEHUN U MaTpPUI]

CHMBOJIbHBIE BBIYHMCIICHUS, IPe0OPa30BaHUE BBIPAXKEHUH, YIpaBI€HNE TOYHOCTBIO BEIYUCICHUH

Pemenune anrebpandeckux u audQepeHnnanbHbIX YpaBHEHUH B CHMBOJIBHOM BUJIE



Tema 8. YnpaBnsemas rpaduxa

Bunp rpadpudecknx o0bexToB Matlab. Mepapxus rpadudeckux 00BEKTOB.

Cosznanue rpaduieckux 00BEKTOB | yrpaBieHue umu. Jleckpunrop oobsekra. [lonck 00beKToB
1o Habopy cBoicTB. [lonydyenue u n3MeHeHue cBOMCTB PyHKIUAMU get U set.

Tema 9. OOBEKTHO-OPHEHTUPOBAHHOE ITpOrpamMmMupoBanue B Matlab

Bo3MoxkHocTH OOII B s13p1Ke Matlab

Coznanue kmaccoB M 00bekTOB KitaccoB. Ocobennoctu peanmmsanuu OOIT B Matlab.

[Tepeonpenenenue GyHKIINMA B Ki1acce.

Wnentudukanust o00bEeKTOB KIacCOB.

[Teperpyska onepatopos B Matlab.

Tema 10. PazpaboTka rpaduueckoro unrepdetica nmonpzosatens (GUI)

Crpykrypa GUI-nipunosxenusi. OCHOBHBIE CITIOCOOBI pa3paboTKu rpaguiyeckoro natepderica B
Matlab. Penakrop GUIDE. O6pa6otka cobsitiii GUIL. CtangapTHbIe AHATOTOBBIC OKHA.

4.1.2. /labopamopmusvie padomot

4.1.2.1. Ilopsiaok npoBeieHUs U MPoOLEeIYPA OLlEHMBAHUS

JlaGopaTopHble 3aHATHS HPOBOJATCS B KOMIIBIOTEPHOM Kiacce. 3aJaHus MO J1abopaTOpHBIM
paboTraM, pEKOMEHIANIWW TIO WX BBIIOJHEHWIO W TIPUMEPHI BBHIMOJHEHUS HAaXOAATCA B
COOTBETCTBYIOLIMX METOAMYECKUX MaTepuaiax. B xaduecTBe o0MMX peKOMEHJAMH MO BHIMIOIHEHUIO
1a00paTOPHBIX 33aJJaHUHN CIIEAYET OTMETHUTh CIIECTYIOIIHE.

[lepen HayamoM BBHINOJHEHUS 3aJaHUs  KEJATEIbHO MNPOpadOTaTh COOTBETCTBYIOILUM
TEOPETUYECKHI MaTepuall, BHUMATEIbHO U3YUYUTh WIUTIOCTPUPYIOLINE METOANYECKHE Tpumepsl. [Janee
CTY/IEHT JIOJDKEH JETaJbHO pa3o0paTh MPHUMEp PEIIEHHUsI CXOXKEro C BBINOJIHAEMBIM 33JaHus (eciu
€CTb), BHUMATEJIbHO NPOaHAJIM3UPOBaTh MPOTrpaMMHBIA KoA. B pesynbraTte CTYAEHT [OJIKEH
cOopMHpOBATh MAaKCUMAJIBHO YETKOE M KOHKPETHOE MPEJCTaBICHHE O TOM, KaK BBINOJIHACTCS
IporpaMMa B IpUMepe, KaKoil CMBICII U Ha3HAYEHHE Y KaKJI0M CTPOKH KOJa.

Crenyromum 3TanoM cienyer BEIOOp MeTo/a pelieHus 3aauu (ecau B 3aaHUU METOJ peIIeHus
HE yKa3aH sIBHO) U MOCTPOEHHUE aJITOPUTMA.

3areM OCylIecTBIseTCs KOAMPOBaHME anropuTMa Ha s3pike Matlab. B xome Hammcanus
UCXOJHOrO0 KOJa HEOOXOAMMO B TEKCT MPOrpaMMbl BKJIIOYAaTh TOJBKO T€ KOHCTPYKLHUHU S3BIKA,
KOTOpBIE IOJIHOCTBIO IOHSATHBI CTYAEHTY. 3aMMCTBOBAHHE TOTOBBIX JJIEMEHTOB IPOTPaMMBI,
OTJENbHBIX HHCTPYKLUUN U3 Pa3IMYHBIX IPUMEPOB JOMYCKAETCs MPU TOM XKeE YCIOBHUU.

[Tocne TOro, Kak MCXOOHBIM TEKCT MPOrpamMMbl T'OTOB, BBIIOJIHAETCS IOUCK U YCTPAaHEHHUE
CUHTAKCUYECKHX OIIMOOK, IOCJE YEro BBHINOJIHSAETCS TECTUPOBAHHWE IPOrpaMMbl Ha PAa3IMYHBIX,
CHELUAIbHO MM0J00paHHBIX NpuMepax. KomnmuecTBO M cOCTaB TECTOBBIX MPHUMEPOB JOJKHO OBITH
JOCTaTOYHBIM ISl TOTO, YTOOBI IPOBEPUTH KOPPEKTHOCTH PabOTHI MPOrpaMMbl BO BCEX BO3MOKHBIX
curyauusx. Ilpu oOHapyXeHHMM HEKOPPEKTHOH pabOThl IMpOrpaMMbl OCYILECTBIISETCS €€
KOPPEKTUPOBKa; OOHApYKEHHbIE OLUIMOKU aHATU3UPYIOTCS U UCHPABISAIOTCA, TOCIE YEro MpOBOAUTCS
IIOBTOPHOE TECTUPOBAHUE NTPOTPAMMBI.

KonTposb 3a BbINIOJIHEHNEM JTa00PATOPHBIX pabOT MPOXOANUT B BUJE 3alIUTHl COOTBETCTBYIOLIEH
pabOThl  MpenojaBaTeNi0 Ha KOMIBIOTEPE HHAMBHIYAIbHO KaXAbBIM cTyaeHToM. [lpuem
BBITIOJTHEHHOTO 3aJ[aHMsl CONPOBOXKAAETCS YCTHBIM OINPOCOM IO 3aTParMBacMbIM TEMAaTUYECKUM
paznenaM. J{ns ycrienHoN 3a1uThl CTYAEHT JTOJIKEH:

- MPEJOCTAaBUTh OTJIAXKEHHYIO, KOPPEKTHO pabOTaIOUIyI0 MPOTrpaMMy, pe3yJbTaThl BBINOJIHEHUS
KOTOpOM COOTBETCTBYIOT 33aHHUIO;

- OBITh TOTOBBIM OTBETHTH HAa BONPOCHI MpernojaBaTelis, Kacarouuecs: 1) HemocpencTBEHHO
MCXOJHOTO KOJa MPOrpaMMbl, 2) pPeajr30BaHHOIO B MpOTrpamMMe alroputMma, 3) TEOpPEeTUYECKOTo
MaTepuasa, HeoOX0IMMOTO JIJIsl BBIMIOJIHEHUS 3a/IaHuUs;

- 3HaTh WU TIOHUMATh OCHOBHBIC TEPMHUHBI TPEAMETHONH OO0JIACTH, KOTOPOM NPUHAIIECIKUT
pemaemas 3ajava.



B cinydae mpumeHeHuss B 00pa30BaTEIbHOM TMPOIECCE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH 00yJaronrecs BBITIOIHSIOT 3a/IaHMs Ha CIECAYIONINX Tu1aThopMax U pecypcax: B KOMaHIe
"Microsoft Teams". 3aganus xk 1a60paTOpHBEIM paboTaM pa3MENIAIOTCS Ha BKJIAJKE 3aqaHus KaHaia
OO6mmii B cooTBeTCTBYIOMIEH KoMan e "Microsoft Teams".

4.1.2.2. Kputepuu OlleHUBAHUSA

1) 86-100% 0T MaKCUMaJIBLHOTO YKCIIa OAJUIOB

3aaHue BBITIOJIHEHO MOJTHOCTHIO U 0€3 OMNO0K, 00yJaronuics crmocooeH oObICHUTh METOIBI U
QJIITOPUTMBI, UCTIOJIb30BAaHHBIC TIPH PEIICHUH 33]1a4H.

2) 71-85% oT MakCUMaJIbHOTO YKcia 0aioB

3aaHue BBIMOJHEHO TOJHOCTHIO C HE3HAYUTEIHHBIMH OIMMOKaMH, OOydYaloImUiCsS CIOCOOCH
OIKCaTh ATOPUTM PELICHHS 33]a4H.

3) 56-70% oT MaKCHMaJIbHOT'O YHKCIIa OAIIJIOB

3ajaHne BBIMOJIHEHO 0O0Jiee YeM HAIOJOBUHY, B PEIICHUM MPUCYTCTBYIOT CEPbE3HBIC OIIMOKH,
00ydJaroImuiics crocodeH onucarh MOPSA0K CBOUX JEHCTBUI MPH PEIICHUH 331a4u.

4) 0-55% oT MakCUMaJIbHOTO YKCia 0aIoB

3aaHue BBHITIOTHEHO (PparMEeHTapHO WIIM HE BBIMOJIHEHO BOOOIIE, 00yJaronuiicss He criocoOeH
OOBSICHUTH CMBICIT CBOUX JICHCTBUI MPH BBHITIOJTHEHUU PaOOTHI.

4.1.2.3. Coaeprxkanue OIEHOYHOT 0 CPeCTBA

Cemectp 1

Tewmsr 2,3,4,5,7,8,10

Jlaboparopuas pabota Ne 1. bazoBbie pynkmmuu cuctemsl Matlab.

I{enb paboOThI: 03HAKOMJIEHHUE C MOJIb30BaTEIbCKUM HHTEepdeiicoMm cuctembl Matlab u usydyenue
OCHOBHBIX IPUEMOB PaOOTHI C HUM B PEKMUME KOMAaHTHOU CTPOKH.

3anaHue:

1) Berancnuth 3a1aHHOE apU(PMETHIECKOE BRIPAKEHHUE COTJIACHO BapUAHTY M COXPAHUTH
MOJTy4YEeHHBIH pe3ynbTaT B BUJIE (aiina.

2) BeraucnuTh 3aJaHHOE MaTPUYHOE BBIPAYKEHHUE COTJIACHO BApUAHTY TPH MPOU3BOIBHBIX
3HAYEHUSAX UCXOAHBIX MATPHIl U COXPAHUTh MOTYUYEHHBIN pe3yabTar B (aiii.

3) Jlns MaTpullbl, IOJIyY€HHOM B pe3ysibTaTe BBIMOJIHEHHUS 11.2, HAUTH ONpeIeIUTeNb, Cle/,
00paTHYIO MaTpHILy (€CIH CYLIECTBYET), COOCTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHHUS.

JlaGopaTtopHnast pabota Ne 2. Marpuunsie oneparuu B Matlab

Llenb paboThI: U3ydeHHE OCHOBHBIX TPUEMOB pabOTHI ¢ BEKTOPAMH U MaTPHUIIAMHU B CUCTEME
Matlab.

3anaHue:

1) IIpoTabynupoBaTh 3aJaHHYI0 (QYHKIUIO COTJIacHO BapuaHTy ¢ marom 0.01 Ha mo000M oTpeske
13 00J1aCTH ONpeAeTIeHNs, COXPAaHUTh MOJYYEHHBINA pe3ysbTaT B BUJE (paiina u HOCTPOUTh Irpaduk
(mms mocTpoeHus rpaduka UCIOIb30BaTh (PYHKITHIO plot).

2) J1st 3a1laHHON COBOKYITHOCTHU TOYEK (CBEJIEHHS O KOTOPBIX XPAHATCS B BUJE IBYMEPHOTO
MaccuBa X) OTPENEINTh, KaKUe U3 HAX MPHHAJIC)KAT 3aIITPUXOBAHHONW O0JIACTH.

3) OmnpenenuTh XapaKTepUCTUKN BEKTOPOB U MATPHIL COTJIACHO BapUAHTY, UCIIOJIB3Ys OIepaTop
BEKTOPHU3AINH U JIOTHIECKHE (DYHKIIHH.

JlaGopatopHas padota Ne 3. [Tocrpoenue rpadpukoB

[{enb paboThI: M3y4eHHE OCHOBHBIX KOMaH/ JUIsl paboThl ¢ rpadukoit B cucteme MATLAB.

3agaHue:

1) IToctpouts cemeiicTBO rpadukoB PyHKUINU MIPU Pa3IMUHBIX 3HAYEHUSIX TapaMeTpa K COTrJIacHO
BapHaHTY Ha JI0OOM OTpe3Ke U3 00JacTh ONpeaesieH s, 3a1aB JUIsl KaKA0ro rpadrka CBOH I[BET, THII
JMHAW ¥ MapKepa.

2) IocTpouts rpaduk GYHKIUU COTIACHO BAPHAHTY B MOJSPHBIX KOOPIUHATAX.

3) ITocTpouTs rucTOrpamMmy JjIsl JaHHBIX COTJIACHO BapUaAHTY.

4) ITocTpouTh KPYroByI0 00bEMHYIO IarpaMMy Ui JaHHBIX COTJIAaCHO BapUAHTY.



5) ITocTpouTs MOBEPXHOCTH I (YHKIIMU ABYX MEPEMEHHBIX COTJIACHO BapHUaHTY, 0TOOpa3uB
MPOEKIUH JJMHUN PaBHOTO YPOBHH.

Jlaboparopnas padota Ne 4. bazoBble ynpaBisoue CTPyKTyphl. Peanu3zanus ckpunros

I{ens pa®oThI: M3ydeHHE OCHOB IPOLIEIYPHOTO NMporpamMmmupoBanus B cucteme MATLAB, a
TaKKe CIIOCO00B peanu3anuu 0a30BBIX YIPABISIOMUX CTPYKTYD.

3agaunue:

1) Pa3paboTaTh CKpHIT, OCYIIECTBISIONINI 00pa00TKy MacCHBa 110 33JJaHHOMY aJlTOPHTMY.

2) Pa3zpaboTraTh CKpUNT, BBITOJHAIONIMN B [IUKJIE BBIYMCICHUE YACTUUHOW CyMMBI psijia ISl BCeX
3Ha4eHU# n oT 1 70 OECKOHEYHOCTH, CTPOSIIIUI rpa)K 3aBUCUMOCTH YaCTUYHON CYMMBI OT
BEJIMYMHBI N, U OCTAHABJIMBAIOLINN CBOIO paboTy B ciIydae, KOT/Aa Pa3HOCTh MEXy ABYMsl COCEAHUMU
N-MU YaCTUYHBIMU CYMMaMU CTaHOBUTCSI MEHbIIIE HEKOTOPOU Hanepé l 3aJaHHOM BETMUMHBI WU JKE
YHCII0 UTEpalMi IPEBOCXOIUT 33 JaHHYIO BEIMYHHY.

JlaGopatopnas padota Ne 5. ba3oBble ynpasisronue cTpykTypsl. Peanuzamms QyHkimii

L{enb paboThI: M3y4eHHE OCHOB IpOLIeypHOro porpaMmmupoBanus B cucreme MATLAB, a
TaKXe CrocoO0B pean3anuy 0a30BBIX YIPABISIOMUX CTPYKTYD.

3agaHue:

1) Pazpaborats m-daiin GpyHKIHI0, peaan3yonlyto BEIYUCICHUE 3aJaHHON (QYHKIIUH OJHOTO
HIEPEMEHHOT 0.

2) Pa3paboraTs m-daiin QyHKIHUI0, peaTu3yoNyi0 BHIYACICHNE 3alaHHON (YHKIIUU IBYX
nepeMeHHbIX. [IpeaycMoTpeTs BO3MOXKHOCTD IIepeiaul B KaueCTBE apryMEHTOB CKaJIsIpOB, BEKTOPOB U
Matpull. [IpenrycMoTpeTs MpoBEpKY COOTBETCTBUS pa3MEPHOCTEN U TUIIOB BXOJHBIX ApIyMEHTOB, a
TaKXe CiIydail epeadyl HEKOPPEKTHOI'O YMCIla apryMEHTOB.

3) PazpaboraTth m-¢aiin GyHKIIHI0, peaTu3yIONIyI0 BRIYHCICHUE 110 3aJaHHOMY aJTOPUTMY U
IIpeyCMaTpUBAIOILYI0 BO3MOXKHOCTb IIEpeAayy JOMOJIHUTEIbHBIX apaMETPOB.

JlaGopaTtopuas padota Ne 6. YUucnennsie metoibl. [lonck saxcTpemyma

Llenb paGoOThI: U3yueHHE OCHOBHBIX YMCICHHBIX METO/I0B, PEATM30BAHHBIX C HCIOJIb30BAHUEM
cTa”napTHbIX pyHkuuii B cuctreme MATLAB.

3anaHue:

1) HaiiTu kopeHb ypaBHEHHS COTJIACHO BapuaHTY ¢ TOUHOCThIO 10-4. [IponmuttoctpupoBarh
HailleHHoe perieHue ¢ NoMoIIbIo Tpaduka. BeiBecTn cBeeHMst 000 Bcex UTEpalusaX B mpolecce
pelIeHus.

2) Haiitu MakcuMyM 3aJJaHHOM ()YHKIIMH JIBYX MIEPEMEHHBIX JIByMs criocobamu (c
HCIOJIb30BAaHUEM CUMILIEKCHOTO ¥ TPaIu€HTHOr0 MeT0/10B). CpaBHUTH NOJyYEHHBIE PE3YIbTATHI IO
KOJINYECTBY UTEpALHii, cenaTh BEIBOABI. [locTponTh rpaduk moBepXHOCTH C MPOEKLUUAMU JTUHUNA
paBHOro ypoBHs. [loka3zaTe Ha rpaguke TOUKH, COOTBETCTBYIOILIUE BCEM UTEPALIMSIM B IPOLIECCE
pelLIeHus.

JlaboparopHnas padota Ne 7. Yucnennble Metonbl. IHTErpupoBaHue 1 pereHne
muddepeHIranbHbIX ypaBHEHUH

[{enb paboThI: M3y4eHHE OCHOBHBIX YMCIIEHHBIX METOJIOB, PEAIM30BAHHBIX C UCIIOIb30BAaHUEM
cranfapTHbIX pyHkumii B cucteme MATLAB.

3amanue:

1) Haiitu onpenenéHublit MHTErpan ajs 3a1aHHoi QyHKuu Ha otpeske [1; 3]. [loctpouts
rpaduK MOABIHTErpANbHON (YHKIINH, BBIACTUB 3aJIMBKOH IJIOIIA b COOTBETCTBYIOLIEH
KPUBOJIMHENHOMN TPAIICLIUH.

2) Pemutsb 3a1annyto cucteMy nuddepeHuanbHbIX YpaBHEHUH, UCTIONb3Ys pa3inydHble
qHCcIIeHHbIe MeTOAbI. ClienaTh BBIBOABI O X TOYHOCTU M OBICTPOACHCTBUM (TIpUMEUYaHHe - CO3aTh
CKPHIT, /Ul yuéTa BpeMEHH pacuéToB MCII0JIb30BaTh KOMaH/IbI tic U toc). IlocTpouTh cemelicTBO
rpaMKoB, COOTBETCTBYIOIIUX PEIICHUSM MIPU PA3TUYHBIX HAYAJbHBIX YCIOBHSIX.

3) AnnpokcuMupoBaTh 3aJaHHYI0 (pyHKIMIO onuHoMamu crenenu 0, 1, 2, 5, 7, 10 Ha oTpe3ke
[0; 10]. [TocTpouTh rpaduku UCXoHON (GYHKIMHU U alIPOKCUMUPYIOUINX TOJIMHOMOB. Cenartb
BBIBOJIbI.

JlaGopatopHas padota Ne 8. CUMBOJIbHbIE BEIUMCIICHUS. Bbuncienus ¢ 3aJaHHON TOYHOCTBIO



Llenb paboOTHI: U3yueHHE OCHOBHBIX KOMaH[ s paboThl B nakere Symbolic Math Toolbox
cuctembl MATLAB.

3anaHue:

1) Bectu ¢ knaBuatypsl ABa 32-3Ha4YHBIX YHUCIIA U IEPEMHOKUTD UX. Pa3ioKUTh MOTydHBIIEECS
YHCII0 Ha MPOCTBIE COMHOXUTENU. COXPaHUTH MOTYyYCHHBIH pe3yabTaT B (aii.

2) [lepeMHOXHTH JIBE CUMBOJIbHBIX MAaTPHULIBI COrTIACHO BapuaHTy. Haiitu onpenenurensb
MOJYYEHHON MaTPULIbI U CYMMY BCeX €€ 2JIeMeHTOB. HallTu onpenenuresib nojJy4eHHON MaTpULIbL,
MIOJICTABUB KOHKPETHBIEC YUCIIOBbIE 3HaUeHus: X = -3,y = 0.5,z = 2.

3) Pemmmth cuctemy U3 AByX alireOpanvecKknx ypaBHEHUH COTJIACHO BapUAHTY.

JlaGopaTtopnas pabota Ne 9. CUMBOIbHBIC BBIYUCIICHUS. 3a1a4l MAaTEMaTHISCKOTO aHAIN3a

Llenb paboOTHI: 3ydeHHE OCHOBHBIX KOMaH] JJis paboThl B makere Symbolic Math Toolbox
cuctembl MATLAB.

3anaHue:

1) Haittu npenen ¢yHKIIMN COrIaCHO BapUAHTY.

2) J1nst 3aiaHHOM (YHKIMU JIBYX TIEPEMEHHBIX COTJIACHO BAPUAHTY HAUTH MEPBYIO M BTOPYIO
YaCTHBIE MPOU3BOIHBIE M0 X U 110 Y, & TAK)KE CMEIIAHHYIO IPOU3BOJHYIO BTOPOIO MOPSAKA.

3) Haiitu HeonpenenE€HHbI HHTETpAN IS 3aJaHHOW (DYHKIIMH COTJIacHO BapuaHTy. Haliti s
3TOM ke PYHKIHUU OTMpeeIEHHBIN HHTErpall Ha IPOU3BOIHLHOM UHTEpBaje U3 00IaCTH ONpeAeTIeHUS.

4) IIpocyMMHUpOBATh PsiJl, 3alaHHBI CBOUM OOIIIUM YWIEHOM, COTJIACHO BapUaHTY.

5) PaznoxxuTk GyHKIIMIO OJJHOM MEPEMEHHOM COrllacHO BapuaHTy B psia Teilnopa mo creneHsm x
JIO IIATOU BKJIIOYUTEILHO.

6) Pemuts nuddepennmranbHoe ypaBHEHUE COTVIACHO BapUaHTY: HAlTH o0llee peleHue, HauTu
YaCTHOE PEIICHUE MPH 3aIaHHBIX HAYaJIbHBIX YCIOBUSAX U IOCTPOUTH IPAPUK MOTYICHHOTO PEIICHHS
Ha u"TepBaie ot 0 mo 10.

Jlaboparopnas padota Ne 10. Ypasnsemas rpaduxa

Llenb paGoThI: U3yueHHE BO3MOKHOCTEH yrpaBiseMoil rpaduKu U CPEeCTB CO3AAHUS
rpaduieckoro uaTepdeiica noap3onatens B cucteme MATLAB.

3ananue:

Pa3paborats B cucteme MATLAB npunosxenue ¢ rpaguueckum nHTEpPeicoM, BHITOIHAIOIEES
3aJJaHHbIE ONepanuy (CoriaacHO MHAMBHUYaTbHOMY 3a7aHu0). Pa3paboTaHHOE MPpUIIOKEHHUE JOIKHO
IpelycMaTpuBaTh:

1) npoBepKy KOPPEKTHOCTH BBOJUMBIX JAHHBIX U, IPU HEOOXOIMMOCTH, IpeoOpa3oBaHUE UX
THUIIA;

2) BO3MOXKHOCTh COXPaHEHUS pe3yIbTaTOB BIUMCICHUN B (paiin;

3) BU3yaIM3aluio NOJyYEHHBIX Pe3yJIbTaToB.

4.1.3. Konmponvnasa paboma

4.1.3.1. IlopsaioK NpoBeAeHUS U NMPOLEAYPA OLCHUBAHUS

KoHTtposbHbIe paboThl MPOBOJATCS B KOMIIBIOTEPHOM Kjlacce. BhImomHEeHHEe KOHTPOJIBHBIX paboT
0 JTUCHUIUINHE HANpaBJICHO Ha TPOBEPKY OBJIAJCHHUS HAaBBIKAMH KBATU(PHUIIMPOBAHHOTO
ucnonb3oBanuss [IIIIT Matlab g pemenuss npaktudyeckux 3agad. KoHTponbHbBIE pabOTHI
BBIITOJIHSIIOTCS CTYJIEHTOM B ayJIUTOPHOE BpeMs Ha KoMIbroTepe B TedeHue 30-40 MUHYT COINIacHO
OIpeJIe]IECHHOMY BapHaHTy. BBINOJIHEHHBIE CTYZCHTOM KOHTPOJIbHBIE 33JlaHUs CAAI0TCS Ha MIPOBEPKY B
AJNIEKTPOHHOM BHJE, NMPU HEOOXOAMMOCTH MpernojaBaTellb MOXET 3aJaThb BOIPOC, Kacarolluncs
TEXHOJIOTUH BBITIOJIHEHUS 3a/1aHus B Matlab.

B cnyyae mnpumeHeHuss B 00pa3oBaTeNbHOM IIPOIECCE TUCTAHIIMOHHBIX O0pa3oBaTeNIbHbIX
TEXHOJIOTUH 00y4Jarolecs BBIIOIHAIOT 3a/laHus Ha CIEAYIOUINX I1aThopMax U pecypcax: B KOMaH e
"Microsoft Teams". 3amanust K KOHTPOJBHBIM padOTaM pa3MENIAIOTCsA Ha BKIJIAJKE 3ajaHus KaHala
OOuwmii B cooTBercTBYIoNIEH koManae "Microsoft Teams'".

4.1.3.2. Kpurepnu oueHMBaHusI



banns! B unTepBane 86-100% oT MakcUMaIbHBIX CTABSITCS, ECIIH:

3ajaHue BHITIOJIHEHO MOJTHOCTHIO U 0€3 OMMO0K, 00yJaronuics crmoco0eH oObICHUTh METOIBI U
QJITOPUTMBI, UCTIOJIb30BAaHHBIC TIPH PEIICHUH 3a]a4H.

bannel B untepBaine 71-85% 0T MakCUManbHBIX CTAaBATCS, €CIIU:

[IpaBWiIbHO BBITIOJIHEHA OOJIBINAS YAacTh 3aJlaHWi. 3aJaHHWE BBIMOJTHEHO C HE3HAYUTEIHHBIMU
omnOKaMu, 00yJaronuiics CrocoOeH OMucaTh allTOPUTM PEIICHUS 3a/Ia4H.

bannsl B unTepBane 56-70% OT MakCUMaJbHBIX CTABATCS, €CIIU:

3aanue BHIIOJHEHO OoJjiee YeM HAIOJIOBUHY, B PEUICHUH MPUCYTCTBYIOT CEpbE3HBIC OIIMOKH,
o0y4JaroImuiicst crnocodeH onucarh MOPSAA0K CBOUX JCHCTBUI MPH PEIICHUH 331a4u.

bayuer B untepBane 0-55% ot MakcCUMalbHBIX CTaBATCS, €CIIU:

3aanue BHITIOTHEHO (PparMEeHTapHO WIIM HE BBHIMOJIHEHO BOOOIIE, 00yJaronuiicss He croco0eH
OOBSICHUTH CMBICII CBOMX JEHCTBUI NP BHIMOIHEHUN PAOOTHI.

4.1.3.3. ConeprxkaHue OIEHOYHOT0 CPeICTBA

Cemectp 1

Tewmsl: 5. IlporpammupoBanue B cpene Matlab. Ilponenypnoe mporpammupoBanue. ba3oBbie
YIIPaBIIAIONINE CTPYKTYPHI si3bika Matlab

[IpriMep KOHTPOJILHOTO 33/IaHKsI 10 MATPUYHBIM BhIYHCIICHHUM B Matlab

3ajanue:

Pa3zpabotaTh creHapuii, mpexycMaTpUBAIOIIMKA BBOJ AAHHBIX C KJIaBUATyphl, 00pabOTKy HX
COIJIACHO MHJIMBUyaJbHOMY BapUaHTY, U BbIBOJ Ha SKpaH.

VYka3aHusl K BBIIIOJIHEHUIO 3a/1aHUS.

[lpu peanuzanmum anropuT™Ma o00pabOTKM MaTpUll HEOOXOIUMO MAaKCHUMAJIBHO MOJHO
UCMOJb30BaTh BO3MOXHOCTH si3blka Matlab, a wumeHHo, un30eratb NPUMEHEHUS LUKIOB U
M03JIEMEHTHOH 00paboTKM MaTpull (IPUMEHATh BEKTOPU30BaHHbIE WHCTPYKIUHU), HCIOJIb30BATh
BcTpoeHHble pyHkiu Matlab. Mcnonp3oBaTh KOMMEHTapuu B (QYHKIUSX.

HyneBoii BapuaHT 3a1aHus:

1. Jnga 3amaHHON NOpSAMOYrojibHOM MaTpuipl A TpeOyeTcsi HalTH KOJMYECTBO 3JIEMEHTOB,
KOTOpBIE MPEBOCXOAST MO MOJYJIIO Cpe/IHEe apU(PMETUIECKOE BCEX 3JIEMEHTOB JJAHHOM MaTpPHUIIBI.

2. Jlna 3ajaHHOM KBagpaTHOM Marpuibl A TpeOyeTrcs HalTH IMOITYCyMMY MaKCUMAaJbHOTO U
MUHUMAaJIBHOTO MIOJIOKUTENBHOIO AJIEMEHTA I1aBHOW JUaroHalIu.

3. Iy 3a1aHHOM NPAMOYTOJIBHOM MaTpullbl A TpeOyeTcs pa3enuTh KaXKIblid 3JIEMEHT Ha CyMMY
€ro UHJEKCOB.

4. 114 3a7jaHHON TPSIMOYTOJIbHOM MaTpulbl A TpeOyeTcs HallTH pa3HOCTb MEX]y KOJIHMYECTBOM
MTOJIOXKUTENBHBIX U OTPULIATEIBHBIX 3JIEMEHTOB.

5. Jlns 3a1aHHON MPSAMOYTOJIBHOW MaTpullbl A TpeOyeTcsi HaWTH CyMMY BCEX OTPULIATEIbHBIX
JJIEMEHTOB.

6. ns 3agaHHOM MNpsAMOYTOJIbHOM MaTpullbl A TpeOyeTcs HalTH NpPOM3BENCHHE BCEX
ITOJIOKUTEBHBIX HJIEMEHTOB, MOJYJIb KOTOPBIX HE IPEBOCXOAUT 3aJaHHOTO YUCIIA.

7. dns 3agannbix MaTpull X U Y HAUTH MIPOU3BEACHNE MAKCUMAJIBHBIX 3JIEMEHTOB.

8. lna 3amaHHbIX MaTtpull X U Y MPOBEPUTH, COBMANAET JM y HHUX KOJMYECTBO HYJIEBBIX
JJIEMEHTOB.

9. Hna 3amaHHbIX Matpunl X M Y HalTH NPOU3BEJEHUE CYMM HHIEKCOB MaKCHUMAaJIbHBIX
JJIEMEHTOB.

10. /JIna 3amanHbIXx MaTpull X W Y HalWTH cpeaHee apHU(PMETHUYEeCKOe COOTBETCTBYIOLIMX
3JIEMEHTOB CTPOKH, COAEPKAIIEH MAaKCUMAJIbHBIN JJIEMEHT.

4.2. OHEHOYHBIE CPEJICTBA IPOMEXYTOUYHOM ATTECTAIIUU
4.2.1. 3auem (ycTHBII/MIACHMEHHDBIH 0TBET HA KOHTPOJIbHbIE BOIPOCHI)
4.2.1.1. Ilopsiaok npoBeeHUs: U MPoLeIyPA OLEHNBAHUS



[To okOHUAaHMM W3Y4YEHHUs JUCLUUIUIMHBI TPOBOAUTCS 3adeT. 3aderT sBiseTcs (GopMoi
IIPOMEKYTOUYHOTO KOHTPOJI 3HAHUN M YMEHMH, MOJYYEHHBIX Ha ayAMTOPHBIX 3aHATHUAX (JIEKLMSX,
nabopaTopHBIX PabOTax) W B MPOIECCE CAMOCTOSATENbHON paboThl. CTyOeHTYy Ha 3aueTe JaeTcs
IIPaKTUYECKOE 3aJJaHMe COIVIACHO BapUaHTy (HamucaTh Iporpammy Ha s3blke Matlab), TemaTtuka
3aJlaHUsl OTHOCUTCS K 0a30BbIM TeMaM (paszenam) 2-8 nucuuiuinabl. CtyneHT B Teuenue 40-60 MuHyT
B KOMIIBIOTEPHOM KJIacce BBIIOJHSET JaHHOE €My 3aJaHMe M claeT ero npenojasarento. [Ipuem
BBITIOJIHEHHOTO 3aJlaHMsl COMPOBOXKAAETCS YCTHBIM ONPOCOM IO 3aTParMBaeMbIM TEMaTHYECKUM
paszenaM U3 nepevyHs BOIPOCOB K 3a4eTy.

B cinydae mpumenenuss B 00pa30BaTENbHOM MPOIECCE TUCTAHIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUH oOydarolecs padoTaloT Ha ClIeqyomuX iartdopmax u pecypeax: B komanzae "Microsoft
Teams". 3ader mpoBOAMTCS B peKUME BHIEOCOOPAHHS B COOTBETCTBUH C PACITCAHUEM.

4.2.1.2. Kpurepuu oueHMBaHus

«3auTeHo» (0ayuibl B MHTEepBaJie 56-100) craBuTcs, ecin 00y4arOuiics:

OOyuaromuiics Jajn IOJIHBIII OTBET Ha BCE BOIPOCHI, MPH OTBETE MCIOIb30BAI IMPUMEPHI
IIPAKTUYECKOr0 IIPUMEHEHHUS PacCMaTpUBAEMOr0 TEOPETUYECKOrO0 MaTepuana, OTBETHWJI Ha BCe
JOTIOJIHUTEIbHBIE BOIPOCHI, OTBET YETKUH M XOPOLIO CTPYKTYPUPOBAHHBINA, OCBOEH ITOHATUHHBIN
anmapar.

OOyuaromuiics Jan IOJIHBI OTBET Ha BCE BOIPOCHI, OJAHAKO HCIBITHIBAI 3aTPyIHEHUE C
IIPUBEICHNUEM ITPAKTUYECKUX TPUMEPOB IPUMEHEHUS PACCMAaTPUBAEMOTr0 TEOPETUYECKOI0 MaTepuaa,
OTBETHUJI HE HA BCE JIONIOJIHUTEIIBHBIE BOIIPOCHI, OTBET CTPYKTYPUPOBAH, OCBOEH ITOHATUHHBIN anmapar.

OOyuaronuiics pacKpbUl BOIIPOCH! JIUILb YACTUYHO, HE CMOI' IPUBECTH MPAKTUUYECKUE TPUMEPbI
IIPUMEHEHHUs PACCMAaTPUBAEMOr0 TEOPETUYECKOr0 Marepuasia, YaCTUYHO OTBETHJI HA HEKOTOpHIE W3
JONOJTHUTEIBHBIX BOIPOCOB, JIOIYCKAET HECYIECTBEHHbIE OIINOKH MPH UCIOIb30BaHUN OHATHIHOTO
anmapara.

«He 3auTeno» (0anabl B nHTepBae 0-55) craBures, ecn o0yqarommiics:

OOyuaromuiics He OTBETWJ Ha BONPOCHl WJIM K€ OTBETHl HE COOTBETCTBOBAIM 3a/JaHHBIM
BOMpOCaM, He Jall aJleKBaTHOI'O OTBETAa Ha JONOJIHMUTENbHBIE BOIMPOCHI, JIOMYCKAaeT IpyOble OMMOKU
IIPY UCIIOJIB30BAHUU MOHATUHHOTO allliapaTa WK HE MCIOJb3yeT MOHATUHHBIN annapar npeIMeTHON
00J1acTH BOBCE.

4.2.1.3. OueHo4HbIe CPpeACTBA

Cemectp 1

Bonpocsl k 3auery

Kpatkas xapakrepuctuka nakera Matlab.

Uctopus co3nanus u ocobeHHocTH nakera Matlab.

CpaBHenue Matlab ¢ aHanoru4HbIMU IPOrPaMMHBIMU TAKETAMHU.

CrpykTypa nakera Matlab.

OcHOBHBIE 2JIEMEHTHI HHTepQeiica moIb30BaTEe.

Komanuslit pexum padotel ¢ Matlab. [lepemennsie. Pabouee npoctpancTBo Matlab.
BBoa komana u nanueix. Mcropust komana. MI3MeHeHre TaHHBIX.

Tune! nanaeix B Matlab. MaccuB Kak OCHOBHOM THIT JaHHBIX.

OyHKIUY [T CO3/IaHus U TPeoOpa3oBaHusl MacCUBOB. MacCHBEHI STYEEK, UX OCOOCHHOCTH.
0. Tumnel nanHbIX B Matlab: grcioBble THIIBL; JIOTHYECKUN THII.

11. Jlorudeckue omnepanuu ¢ MaCCHBaMH.

12. Tuns! nanHbIX B Matlab: ciMBOBHBIN THIT; CTPOKOBBIHM THIT; MACCUBBI CTPOK.

13. Tumb! naHHBIX B Matlab: cTpyKTypBl; MacCUBBI CTPYKTYP.

14. Vcnonb3oBanue rpaduxu. Buasl rpaduyeckoro BeiBoja.

15. /Isymepnas rpaduka; TpexmepHas rpaduka. Bo3MoxHOCTH cO3/jaHUS aHUMALUH.
16. ITporpammupoBanue B cpeae Matlab. [IpoueaypHoe nporpaMmMupoBaHue.

17. Ckpunrel u pyakuun. CHHTaKCHUC onpeneseHns m-(yHKIIHH.

ROoo~Nooa~LONE



18.

19.

20.

21.
22.

23.
24,
25.
26.
27.

28.
29.

30.

bazoBeie ynpasisioniye CTpyKTypsl si3bika Matlab. Bersnenust, nukisl. [lepexsar
HCKJIFOUUTENIbHBIX CUTYallUN.

DaiinoBkIi BBOA-BBIBOA. [IBOMUHBIC U TEKCTOBBIC (haiinbl. Hu3koypoBHEBBIN (halijIOBBIN BBOJI-
BBIBOJI.

DaiioBkIi BBOJ-BBIBOJ HAa BEICOKOM ypoBHE. PaboTa ¢ ¢aiinamu pa3iaundHbix (OpMaToB.
BBO-BBIBOJ] TAOIMYHBIX JAHHBIX

CuMBoJIbHBIE BbIunCIeHUs. CO3/1aHuEe CUMBOJIBHBIX [IEPEMEHHBIX, BBIDAKEHUN U MATPULL.
CumBosbHbIE BeIuucienus. [IpeobpazoBanne BbIpaKeHU, yIpaBiIeHHE TOUHOCThIO
BBIYMCIICHH.

CumMBoJsbHBIE BhIunCiIeHUs. Pelienne anredpanyeckux u quddepeHnnaibHbIX YpaBHEHHH B
CHUMBOJIBHOM BH/IE.

Brruucienue pa3noxeHu B psi.

VYnpasnsemas rpaduxa. Buasl rpaguueckux o0bexToB Matlab.

Coznanue rpaguuecknx o0bEKTOB U yrnpasieHne uMu. Oynkuuu set u get. [lonck 00beKTOB.
OOBEeKTHO-OPUEHTHPOBAHHOE TIporpamMmmupoBanue B Matlab. Bozamosxkaoctr OOII B si3bike
Matlab.

Co3nanue KiaccoB U 00bEKTOB KiaccoB. [lepeonpenenenue GpyHKIuii B Kiacce.

Pa3pabotka rpaduueckoro unrepdeiica nomaszoatens (GUI). OcHOBHbIE MPUHIUTIBI
co3nanus ¥ (yHKIIMOHUPOBAHUS Tpaduueckoro HHTepdeiica moap30BaTes.

Crpykrypa GUI-nipunosxenus. CTaHAapTHBIE TUAIOTOBbIE OKHA.
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