degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: JlaGopaTopHBIii MPaKTUKYM 10 HH(POBOI 00pabOTKEe CUTHAIIOB
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MepcreKTUBHBIX TEXHOIOTUIT U1 CUCTEM 0e30I1acHOCTH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy coctaBui: C.A. AnexceeB

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl IEPCHEKTUBHBIX TEXHOIOTHI AJisi cucteM OezonacHocTu 31.03.2022



AHHOTANMA
ITpoxoxkneHne 1a0OpPaTOPHOTO MPAKTHKyMa HANpaBiICHO HA 3aKpEIUICHHE 3HAHWH TEOPEeTHMYECKHX OCHOB
TEOpUHM ympaBieHus. B pamkax Kypca HpPOU3BOOUTCS 3HAKOMCTBO C NPUHLHUIIAMH U OCOOECHHOCTSIMHU
COBMECTHOW PabOThI JAaTYMKOBOW W MCIONHUTEIBHON ammaparypbl. Ha ocHoBe mokazaHuii Habopa JaTYrKOB
MPOU3BOIATCSL OLEHKH OpPUEHTAUMU TBEPAOTO Tejla Ppa3IMuHbIMU MeTogamu. HalOop HCIOTHUTEIBHBIX
OpPIraHOB - YIPABJSIOIIMX JIBUTATENIE MaxOBUKOB M JIEKTPOMArHUTHBIX KaTyIIEK - HCIOJIb3YETCS VIS

MNOCTPOCHUSA CUCTCMBI YITPABIICHUSA OpI/IeHTaL[Heﬁ TBépI[OFO TCIIa.

1. leau u 3apauun

eap AUCUMNIMHBI

* (opMupoBaHIEe HABBIKOB IPUMEHEHHUSI TEOPHH LU(PPOBOIt 00pabOTKH CUTHAJIOB I CO3IAHUS CHCTEM
Y KOMIUIEKCOB 00paboTKM nepesady JaHHBIX, CHCTEM aBTOMAaTHYECKOTO yIpaBJIeHUS.

3agauu AU CHUIIHHBI

* JaTh 3HaHUS 00 apXUTEKType IUQPPOBBIX CUCTEM U KOMIUIEKCOB OOpabOTKM M Tiepenavd JaHHBIX,
CHCTEM aBTOMAaTUYECKOTO YIPABICHHUS, PEATU3YIOIINX aITOPUTMBI HU(PPOBOI 00paOOTKHM CUTHAJIOB;

* copmMHpOBaTh HABBIKM IMOCTPOCHHS, PEATH3alUMU M OTPAO0OTKH MojeNeid HU(PPOBBIX CHUCTEM C
MpUMEHEHHEM TEOPHH ITUPPOBOI 00PaOOTKH CUTHAIOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE

YK-1.1 Ananuzupyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOWCK BAapUaHTOB  PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHUIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3Haer wu  cmnocoOeH  HUCNONB30BaTh B
npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHuy 3a1a4 NpoQecCuOHaNBHON AEATEIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aja4H, IPOBECTH

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB




dHAJIN3 PC3ylibldld U 11pCACTdBUTb BblBO/bl,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

TEXHOJIOTUI
OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO

IIPOBEACHUA HAYYHOT'O NCCICAOBAHNA

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (WIn)
[1K-1 CniocoGen cTaBuTh, GOPMAIN30BHIBATE M |IKCIIEPHMMEHTANILHBIE METO/IbI MCCIIEI0BAHUI K KOHKPETHOM
pelnars 3a1a4u, B TOM YUC/Ie pa3padarTbiBath 1 |HAYYHOH  3ajade M MHTEPIPETHPOBAaTh  IIOJyYEHHbIE
HCCIIEI0BATh MAaTEMAaTHYECKHE MOJIEIN pe3yJbTarThl

U3y4aeMbIX SBJICHUHI U MPOLECCOB, CUCTEMHO  |[TK-1.2  CmocoGeH  BBIABMIaTh  THIIOTE3BI,  CTPOHTH
aHAJIM3UPOBaTh HAy4YHBIC IIPOOJIEMBI, IOIYYaTh |MaTeMaTM4ECKHE MOJEIM JUIA  ONHCAHHS  M3yYaeMbIX
HOBBIC HAyYHBIC PE3YITBTATHI SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4eCTBO pa3pabOTaHHOM
MOJIEH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH
IMK-3.3 CnocobeH oIlleHUBaTh TOYHOCTH IOJyYEHHBIX

OKCIICPUMCHTAJIBHBIX (‘lI/ICJ'IeHHBIX) PE3YJIIbTATOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
* COBPEMEHHYIO apXUTEKTYypy MPOrpaMMHO-ANIaPaTHBIX CPENCTB U(PPOBOH 00pabOTKU CUTHAIIOB,
* MPHHIUIIBI TOCTPOCHHSI COBPEMEHHBIX IU(PPOBBIX CUCTEM 00pabOTKU M Tepeayd JaHHbBIX, CUCTEM
yIpaBJeHNUs;
* 0o0mui cocTaB M MOPSIOK BBHITOJHIEMBIX Pa0OT MpPU CO3MaHHHM CHCTEMbI U(PPOBOH 00pabOTKH
CHUTHAJIOB.
YMETb:
* paspabaTbiBaTh CTPYKTYPY CUCTEMBI IIUPPOBOH 00paOOTKU CUTHAJIOB,
* paspabaTbIBaTh MOJEINIb CUCTEMBI HU(PPOBOH 00PaOOTKN CUTHAJIOB;
* CHHTE3MPOBATh MPOrpaMMHBIN KO/ Ha 0a3e MOJENH.
BIIAJICTh!

¢ HaBbIKaMU IIPUMCHCHUA LIPI(I)pOBOﬁ O6pa6OTKI/I CUTHAJIOB JJI1 pCHICHUS MHXXCHCPHBIX 3a1a4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yU€OHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BBenenne B mpakTHYECKyl HH(DPOBYIO 4 4
00paboTKy CUTHAJIOB




OcHOBBI [IPUMEHEHUS 1dpoBoii

) 00pabOTKH CHUTHAJIOB INpU pa3paboTke 6 )
[IPOrPaMMHOIO obecrieueHus U1
Pa3IMYHBIX aPXUTEKTYP

3 ITocTpoenne CUCTEM 00paboTku 6 3
CUTHAJIOB

4 [TocTpoenue cuctem nepenadu TaHHBIX 6 2
[Mpumenenue TEOpUHN UG poBOA

5 00pabOTKM CUTHAJIOB JIJIsl PEIICHUS 3a1a4 8 4
TEOpUH YIPaBJICHUS

Hroro yacos 30 15

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 vac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. BBenenure B mpakTHUECKy10 IH(PPOBYIO 00pabOTKY CUTHAIOB

AmnanoroBas W UUQpoBas TEXHUWKA, LU(PPOBBIE M aHAJIOTOBBIC CHTHAJbBI, TUCKPETH3ALUS,
aHanoro-ugpoBoe M UU(PO-aHATIOTOBOE MpPeodpa3oBaHUe, YacTOTa JAUCKPETH3AIMHU, CIIOCOOBI
npeACTaBIeHNusT MH(POBBIX TaHHBIX, CHCTEMbl W3MEpPEHHs, YIpaBICHHS M OOpPaOOTKH ITaHHBIX,
METO/Ibl OTPabOTKH, TECTUPOBAHMSI U UCIIBITAHUS CHCTEM, apXUTEKTYpa W MPUHLUIIEI TIOCTPOCHUS
COBPEMEHHBIX CUCTEM IH(POBOW 00pabOTKU TaHHBIX U yIIPABJICHUSI.

2. OcHOBBl mpuMeHeHHs UIH(PpPOBOH 0OpPaOOTKH CUTHAJIOB MpH pa3paboTKe NPOrpaMMHOIO
obecrieueHHs ATl Pa3InuHbIX APXUTEKTYP

IlepcoHanpHast >IEKTPOHHO-BBIYUCIIATEIbHAS TEXHUKA, MUKPOKOHTPOJUIEPHI, MPOrpaMMHUpPYyEMBIE
JIOTUYECKHE HMHTETpalbHbIE CXEMbI, IH(POBbIE CUTHAJbHBIE MPOIECCOPBI, CHHTE3 MPOIPaMMHOTO
KOJa.

3. Iloctpoenue cucteM 0OpabOTKH CUTHAJIOB

EcrecTBeHHBIE IIyMBI, OUCKPETH3alUsl M KBAaHTOBAaHWE, IIyM KBAHTOBAaHUS, (Aa30BbI MIyM,
¢bunbTpanus, CHeKTpaabHbIi aHAN3 CUTHAJIOB.

4. TlocTpoeHue cucTeM Nepenadu JaHHbIX

MOIIHOCTh, YyBCTBUTEIBHOCTh, 3aTyXaHUE, COOTHONICHUE CUTHAJI-IIYM, MPOMYCKHAs CIOCOOHOCTD
KaHaJsla, OCHOBHbBIC TEOPEMbI, (DUIIBTpAIlHs, MOMYJISIIINS, IEMOMYIISINSA, CHHXPOHU3AIIUS, TIPHHIIHITBI
00pabOTKN JaHHBIX.

5. llpumeHenue Teopur HUPPOBOH 0OPaOOTKM CUTHAJIOB JUIsl PEILICHHs 3a/1a4 TEOPUHU YIIPABICHHS

OOparHast CBs3b, clendilas CUCTEMa, CHCTEMa YIPABICHUS, KOHEYHBIH aBTOMAT, ONpeleieHUe
OpHEHTaluH, AeMI(PHUPOBAHHUE YITIOBBIX CKOPOCTEH, MOAAepKaHNE OPHEHTALINY.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



Heobxonumoe obopynoBaHue Jist 1a00paTopHBIX paboT:

— yueOHas ayIuTopHsl, OCHAIEHHAs! KOMITBIOTEPOM U IIPOEKTOPOM;
— MEePCOHANBHbBIC KOMITBIOTEPHI MIIM HOYTOYKH B KOJIMYECTBE, 00CCIIEUNBAIOIIEM UHINBH Y AJIbHYIO
paboTy CTyIEHTOB WM HOATPYII CTYJCHTOB.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. OcHoBbI IUGPOBOIH 00padOTKN cUTHANIOB : yuel. mocodue / B. I. Kobepunuenko, Ypai. dhenep.
yH-T. — ExarepunOypr : U3x-Bo Ypai. yn-ta, 2018. — 150 c.
2. Hudporas od6padbotka curnanoB. Moaenuposanue B Simulink / A.W. Cononuna, — CII6.:
BXB-Iletepbypr, 2012. — 425 c.

JomnonHurensHas aureparypa

1. TUINC wn mapaiiensHble apXUTEKTYPHI JIJIsl IPUMEHEHHUS B a@9POKOCMHYECKON 00NaCTH.
[Iporpammubie ommoOKy 1 0TKa3oycTonunBoe npoekruposanue / Kacrenmmuar @., Pex I1. — M.:
Texnocdepa, 2018. — 326¢.

2. MATLAB u SIMULINK ans panuounxkenepos / B. I1. JIsskonos, — M.: JIMK Ilpecc, 2011. —
976c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. YueOnble MmaTepuainsi:http://www.science-education.ru/

2. Yuebnble MaTepuainsl: http://ocw.mit.edu/

3. Undopmanmonnsie marepuansl: http://thesai.org

4. NudopmanmoHHO-aHAIUTHYECKHE MaTepralbl: http://researchpub.org/journal/cstij

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

— MATLAB, Simulink ¢ pacimupenusimu Simulink Coder, HDL Coder, Fixed Point Designer, System
Control Toolbox, DSP System Toolbox HDL Support, Communications Toolbox HDL Support,
Stateflow

— Microsoft Office Word nnu Libre Office Writer

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

JIns yCHEenIHOro OCBOEHHS TUCLHUIUIMHBI, TIOMUMO TMOCEHICHUs JTa0OpaTOpHBIX padOT OT CTYIEHTOB
TpeOyeTcs BHITOTHEHUE CaMOCTOATENBHOM paboThl. OObEM CaMOCTOSATENBHOM paboThI IOJKEH OBITh HE
MEHee YKa3aHHOTO Ui KaXJOoro paszena nporpammbl. CamocrosiTenbHas padoTa, B OCHOBHOM,
3aKJII0YAETCs MPOPA0OTKE MaTepHAasIoB JICKIIMU U MTOATOTOBKE OTYETOB MO PE3yJIbTaTaM, MOTyYSHHBIM B
Xo07ie 1a00paTOpHBIX paboT. OTYETHI TOTOBSITCS B TIEYATHOM U DJICKTPOHHOM BHJE. CTYICHTHI, YCIEITHO
npoureanye Bce GopMbI TEKYLIEro KOHTPOJIS, AOIYCKAIOTCs K caade udepeHIIMPOBAHHOTO 3a4eTa

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— OLIGHKY KOPPEKTHOCTHU U JOCTOBEPHOCTH pa3paboTaHHBIX MOJENEH;
— 00pabOTKy M OLIEHKY PE3yJIbTaTOB YHCIIEHHBIX 3KCIIEPUMEHTOB;

— TMOJATOTOBKA OTYETOB IO BBITIOJIHEHHOW padoTe.



PyKkoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENLHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaIM3a MOATOTOBIICHHBIX OTYETOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadepa MmepcrneKTUBHBIX TEXHOJIOTHUN IS CUCTEM 0€301MacHOCTH
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3zpaGoTunk: C.A. AnekceeB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3Haer wu  cmnocoOeH  HUCNONB30BaTh B
npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 [TonnMaeT MeXAUCIUILIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHny 3a/1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHON JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.3 Brnazmeer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCHMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHNN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETUPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare usyueHus] ITUCHUILTUHBI «JlabopaTopHBI MPakTHKyM 1O TUPPOBOH 00pabOTKE CUTHAIOBY
00yJarouics JTOIDKEH:

3HATh:
* COBPEMEHHYIO apXUTEKTYypy MPOrpaMMHO-ANIaPaTHBIX CPENCTB MU(PPOBOH 00pabOTKU CUTHAIIOB,
* TMPHHIUIIBI TOCTPOCHHSI COBPEMEHHBIX U(PPOBBIX CUCTEM 00pabOTKU M Tepeayd JaHHBIX, CHCTEM
yIIPaBJICHHS;
* 0o0mui cocTaB M MOPSIOK BBHIMOJHIEMBIX Pa0dOT MpPU CO3MaHHH CHCTEMbI IU(PPOBOH 00pabOTKH
CHUT'HAJIOB.

yMeThb:
* paspabaTbiBaTh CTPYKTYPY CUCTEMBI IIUPPOBOH 00paOOTKU CUTHAJIOB,
* paspabaTbIBaTh MOJEINIb CUCTEMBI HU(PPOBOH 00PaOOTKN CUTHAJIOB;
* CHHTE3MPOBATh MPOrpaMMHBIN KO/ Ha 0a3e MOJENH.

BJaJeTh:
* HaBBIKAMU NPUMEHEHUs TU(POBOH 00pabOTKM CUTHAJIOB JIJISl PEIICHUS] MH)KEHEPHBIX 3a/1a4.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuii KOHTpPONb MpEACTaBIseT cOoOOW TPOBEPKY IMOJATOTOBICHHBIX OTYETOB MO pe3yiabTraTam
BBITIOJIHEHUS 1TaOOPaTOPHBIX padoT.

YeneniHoe NpoxoKACHNE TEKYIIET0 KOHTPOJIS SIBJISIETCS TOMYCKOM K In(HepeHIUPOBAaHHOMY 3a4eTy.
OneHka 1Mo JUCHUIUIMHE BBICTABIISIETCS IO CPEeAHEMY Oajlly BBIIIOJIHEHHBIX Ja0OpaTOPHBIX padoT.
PyKoBOACTBO M KOHTPOJIb 3a CaMOCTOSITENBHOW paOOTOM CTyIEHTa OCYILECTBISIETCS B PE3YyibTare
aHaJIn3a IOATOTOBJIEHHBIX OTYETOB.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
oOyuaroumuxcst

[TpoMesxkyTouHast aTTecTalys 1Mo AUCHMIUIMHE «J[abopaTopHBI MPaKTHKYM 1O IU(POBOH 00padoTke
CUTHAJIOB» OCYIIECTBISIETCS B hopMe T PepeHITPOBAHHOTO 3aueTa

[MpumMepHbIil TepedeHb BONMPOCOB K AP PepeHIIMPOBAHHOMY 3a4ETy:

1. Tlonstus ananoroBoil u udppoBoii TexHUKH. LldpoBeie 1 aHATOTOBBIE CHUTHAIBI, JUCKPETU3AIIHS,
aHanoro-ugpoBoe W mudpo-aHAIOroBoe mMpeodpa3oBaHue, dacToTa auckpernszanuu. CrocoObl
TpeACTaBICHHS IIU(DPOBBIX TaHHBIX.

2. Tlpumenenue nudpoBoit 00pabOTKM CUTHAJIOB B CHCTEMax M3MEpPEHUs, YIpaBiIeHUs U 00paboTKH
JaHHBIX. MeTomsl OTpaOOTKH, TECTHPOBAHHMS M HUCIBITAHUS CUCTEM. APXHTEKTypa W TPUHIUIIBI
HOCTPOCHHSI COBPEMEHHBIX CHCTEM LIU(PPOBOI 00pabOTKH M Nepeaun JaHHBIX, CUCTEM YIPABICHUSL.

3. IlpumeHeHHE TEpPCOHAIBHON 3JICKTPOHHO-BBIUUCIUTENbHAS TEXHUKA, MHUKPOKOHTPOJLIEPOB,
HPOrPaMMHPYEMBIX JIOTHYECKUX HHTErPAJbHBIX CXEM, HU(POBBIX CHIHAIBHBIX IPOLECCOPOB JUIs
pemeHus 3a1a4u UpoBoit 00padoTku curHanoB. CHHTE3 IPOrPaMMHOTO KOJa.

4. TlpuHIMITEI TIOCTPOCHUSI CUCTEM OOpabOTKM CUTHAJIOB. EcTeCTBEHHBIE NIYMBI, AUCKPETU3AIHMS H
KBaHTOBAaHUE, IIyM KBaHTOBaHMs, ()a30BbIN LIyM, (QUIIBTpALUs, CIIEKTPaIbHBINA aHAIM3 CUTHAJIOB.

5. IlpuHIMITBI OCTPOCHUSI CHCTEM Nepeaadd JAaHHBIX. MOIIHOCTh, YyBCTBUTEIBHOCTh, 3aTyXaHHE,
COOTHOLICHHE CHI'HAJI-IIYM, HPOITYCKHAs CIIOCOOHOCTh KaHaja, OCHOBHBIC TEOPEMBI, (HIBTpaLus,
MOAYJISIINS, IEMOYIISIHS, CAHXPOHU3AIIHS, IIPHHIUITE 00paOOTKH JTaHHBIX.

6. IlpuHIMIB IPUMEHEHUsS] TEOPHH LU(PPOBOIl 00pabOTKM CHTHAJIOB Ul PEUICHUS 33jad TEOPHUHU
ynpasienusi. OOparHasi CBs3b, CJEIsIIas CHCTEMa, CHCTEMa YIPABICHHs, KOHEYHbIH aBTOMAT.
OCoOeHHOCTH pEUICHUs 3a/1auydl ONpE/ICICHUs] OPUEHTAINH, AEMI(PHPOBAHHUS YIIIOBBIX CKOPOCTEH H
MOJ/IePKaHuUsl OPHEHTAINH C IPUMEHEHNEM TeOpuH IIU(PPOBOI 00paObOTKU CUTHAIIOB.



Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HAaHUS Y4YeOHOH NporpaMMbl AMCLUIUIMHBL TIPU  OTBETE
9K3aMEHAIIMOHHOTO Oujera M OTBETe Ha BOINPOCH IO IpOrpaMMe IUCLUIUIMHBL, a TaKke 10
pe3ynbTaraM KOHTPOJIBHBIX paboT;
OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NporpaMMbl AMCLUMIUIMHBI MPH OTBETE 3K3aMEHALMOHHOro Ouiera W OTBETE Ha
BOIIPOCHI T10 MPOTpaMMe TUCLUILTHHBI, @ TAKXKE M0 pe3ylbTaTaM KOHTPOJIbHBIX padoT;
OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHUCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHO MporpaMMbl AUCIUITUIMHBI IIPH OTBETE 3K3aMEHAIIMOHHOTO OMJIeTa M OTBETE Ha BOIPOCHI II0
mporpamme JUCHUIUIMHBL, a TAKXKE 10 pe3yJbraTaM KOHTPOJIbHBIX PadoT;
OLIEHKa «XOpoIo (7)» BBICTABISETCS CTYIEHTY IO pe3yibraTaM KOHTPOJIBHBIX padoT, €Clid OH TBEPIO
3HaeT Marepuall SK3aMEHAlMOHHOrO OwieTa, I'PaMOTHO M IO CYLIECTBY H3JaraeT €ro, ymeeT
MPUMEHATH TIONyYEHHbIC 3HAHMS Ha MPAKTUKE, HO JOMYCKaeT B OTBETE WJIM B PEIICHUM 3a1ad
HEKOTOpBIE HETOUHOCTH;
OLIEHKa «XOpowIo (6)» BBICTABISIETCS CTYAEHTY IO Pe3yJbTaTaM KOHTPOJIBHBIX paloT, eciii OH 3HAeT
Marepuall 9K3aMEHAI[MOHHOIO OMJIeTa, MO CYLIECTBY H3JaraeT €ro, yMeeT NPHUMEHSTH IOIy4YEHHbIE
3HaHUS Ha MPAKTUKE, HO JIOIYCKAEeT B OTBETE MHOTO HETOUHOCTEH;
OLICHKA «XOpOoIIo (5)» BBICTABISIETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX paloT, €ClIM OH 3HAeT
Marepuaj 3K3aMECHAllMOHHOTO OwWjiera, HW3jaraeT ero, yMeeT NPUMEHSTh MOJy4YCHHbIE 3HAaHUS Ha
MPaKTHKE, HE JOMYCKAET B OTBETE TPYOBIX OIIUOOK;
OLICHKA «YIOBJIETBOPHUTENIBHO (4)» BBICTaBISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
TaKk)Ke, €cJId BO BpeMsl OTBETa SK3aMEHAIIMOHHOIO OmiieTa OH MOKasaj (h)parMeHTapHbBIH, Xapakrep
3HAHWH, HEOCTATOYHO IPaBWIbHBIE (DOPMYTHUPOBKH 0a30BBIX MOHATHI, HO IPHU 3TOM OH BIajeeT
OCHOBHBIMH pazfiesiaMi y4eOHOH porpaMMbl, HEOOXOIUMBIMU JJIS1 NAbHENUIIET0 O0yYeHuS;
OLICHKA «YIOBJIETBOPHUTENIBHO (3)» BBICTaBISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
TaKKe, €CIM BO BpeMs OTBETa 3K3aMEHALIMOHHOTO OWiieTa OH IMOKaszajl pa3po3HEHHBIA Xapakrep
3HAHWH, HEJOCTATOYHO NpaBHIbHBIE (DOPMYTUPOBKH Oa30BBIX MOHATHH, HApyIICHHE JIOTHYECKOM
MOCJICA0BATEIBHOCTH B U3JIOKEHUU MPOTPaMMHOTO Marepuaia, HO IPU 3TOM OH BJaJleeT OCHOBHBIMH
pasnenamu y4eOHOM NmporpaMMbl, HEOOXOAMMBIMU AJIS AajbHEHIero oOy4eHus: 1 MOXKET NPUMEHSTh
MOJTyYeHHbIE 3HaHUS 10 00pa3lly B CTaHAAPTHOM CUTYaIUH;
OLICHKA «HEYIOBIETBOPUTEILHO (2-1)» BBICTABISIETCS CTYAEHTY IO PE3yJIbTaTaM KOHTPOJIBHBIX padoT, a
TaKXke, €CIIM BO BpeMs OTBETa K3aMEHAIIMOHHOIO Omiera, OH MOKasal 4YTO He 3HaeT OOoJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Ha moxroroBky oT4é€ToB 1O 71a0OpaTOpHBIM paboTaM CTYIEHTy HaéTrcs CPOK 3 HEAenH, B TCUCHHUHU
KOTOPOTO 0OYYaOIIHICS JOJDKEH MPOBECTH 00pabOTKY M aHAIIN3 IKCIIEPUMEHTAIBHBIX TaHHBIX. OT4ET
MPE/ACTABISACTCS B 2JIEKTPOHHOM BHJIE B TEKCTOBOM (opmare. OIeHNBAeTCs MOJTHOTA U KOPPEKTHOCTD
MIOJTYYEHHBIX PE3yJIbTaTOB.

OtBeT Ha BONPOC JJIS TIOBBIIICHHSI OLIEHKH I10 IPEAMETY He JIOJDKEH NMpeBbInaTh 40 MUHYT.

Bo Bpems mnpoBeneHust auddepeHIMpoBaHHOTO 3adeTa MpPH IOATOTOBKE OTBETOB HAa OWIIETHI,
oOydaromuecs: MOTYT TIOJIb30BAaThCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIEKIHH M JIH000i
JIpPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenus auddepeHnUpoBaHHOTO 3aueTa MPU OTBETE OOyYaromIerocss Ha BOIPOCHI IO
OWiIeTy OH HEe MOXKET MOJIb30BAThCSI KOHCTIEKTAMHU JICKIIUI U JIF000# APYToif JTUTepaTypoi.



