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

ITpoxoxkneHune 1a0OpPaTOPHOTO MPAKTHKyMa HAlpaBiIeHO Ha 3aKpelyIeHWe 3HAHUI TEOPEeTHYEeCKUX OCHOB
TEOpUHU ympaBieHUs. B pamkax Kypca HpOHM3BOAMTCA 3HAKOMCTBO C MPHHLUUNAMH U OCOOCHHOCTSIMHU
COBMECTHOW Pa0OThI JaTYMKOBOW M MCIIONHUTEIHHOHN ammaparypbl. Ha ocHOBe mokazaHuii Habopa aTYuKoOB
MPOU3BOIATCS OLECHKH OpPMEHTALMW TBEPHOro Tejla pa3iuyHbIMH MeToAamu. Habop HCnoIHMTENbHBIX
OpPraHOB - YIPAaBJIOIIMX [JBUIaTellell MAaxOBUKOB M JJIEKTPOMATHUTHBIX KaTyLIEK - HCIOJIb3yeTcs s
[TOCTPOEHHUS CUCTEMBI YIIPABIECHUS OpPUEHTALMEN TBEPAOTO TeEA.

1. leau u 3apauun

eap AUCUMNIMHBI

* (popMupoBaHKE HABBIKOB IPUMEHEHUS TEOPUU HUPPOBOK 00pabOTKH CUTHAJIOB IJIsl CO3JAHHsI CUCTEM
Y KOMIUIEKCOB 00paboTKM nepesady JaHHBIX, CHCTEM aBTOMAaTHYECKOTO yIpaBJIeHUS.

3agauu AU CHUIIHHBI

* JaTh 3HaHUS 00 apXUTEKType IMUQPPOBBIX CUCTEM W KOMIUIEKCOB 0OpabOTKH W Tepenadd JaHHBIX,
CHCTEM aBTOMAaTUYECKOTO YIPABICHHUS, PEATU3YIOIINX aITOPUTMBI HU(PPOBOI 00paOOTKHM CUTHAJIOB;

* copmMHupoBaTh HABBIKM IMOCTPOCHHS, PEATH3ALUU M OTPAOOTKH MoJeNel HU(PPOBBIX CUCTEM 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

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHUIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3maer u  cnoco0eH  HCIOIb30BaTh B
npoeCcCHOHANBHON  JEesTeNbHOCTH  (yHIaMEHTalbHBIC

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

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
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 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU 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




dHdJIN3 pCiSleb'l"d.'l"d n llpC,LlC'l"dBl/ll'b BblBO/lbl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[MK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NpPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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,
* TMPHUHIMITEI TOCTPOCHUSI COBPEMEHHBIX IIU(POBBIX CHCTEM 00paOOTKH M Mepenady JaHHBIX, CUCTEM
yIpaBJeHNUs;
* 0o0mwmii cocTaB M MOPSAIOK BBHIIOJHAEMBIX pabOT MPH CO3JAHUU CUCTEMBI HU(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 mpaxkTH4ecKyr0 LU(PPOBYIO 4 4
00paboTKy CUTHAJIOB




OcHOBBI [IPUMEHEHUS 1dpoBoii

) 00pabOTKM CHUTHAJIOB MpH pa3paboTke 6 )
[IPOrPaMMHOIO obecrieueHus U1
Pa3IMYHBIX aPXUTEKTYP

3 ITocTpoenne CUCTEM 00paboTku 6 3
CUTHAJIOB

4 [TocTpoenue cuctem nepenadu TaHHBIX 6 2
[Mpumenenue TEOpUH unpoBoi

5 00pabOTKM CUTHAJIOB IS PEIICHUS 3a/1a4 8 4
TEOpUH YIPaBJICHUS

Hroro yacos 30 15

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

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

Cemecrtp: 2 (Becennuit)

1. BBenenure B mpakTHUECKy10 IH(PPOBYIO 00pabOTKY CUTHAIOB

AmnanoroBasi W 1mdpoBas TEXHUKA, LU(PPOBBIE W AaHAJIOTOBBIE CHUTHAJBL, JUCKPETH3ALNS,
aHanoro-ugpoBoe M Uppo-aHaJoroBoe mnpeodpa3zoBaHUE, YACTOTa JUCKPETU3ALUHU, CIOCOOBI
npeAcTaBieHuss H(POBBIX JTaHHBIX, CHCTEMbl W3MEpPEHHs, YIPaBICHHUS H OOpaOOTKH JaHHBIX,
METO/Ibl OTPabOTKH, TECTUPOBAHUS U UCIIBITAHUS CHCTEM, apXUTEKTypa M IPHHIHIIBI TOCTPOCHUS
COBPEMEHHBIX CUCTEM IH(POBOW 00pabOTKU TaHHBIX U yIIPABJICHUSI.

2. OcHOBBl mpuMeHeHHs LHU(PPOBOH 0OpPabOTKM CUTHAJIOB MpH pa3paboTKe MNPOrpaMMHOIO
obecrieueHHs ATl Pa3InuHbIX APXUTEKTYP

IlepcoHanpHast 31€KTPOHHO-BBIYMCINTENbHAS TEXHHKA, MUKPOKOHTPOJUIEPHI, INPOrpaMMHUpPyEMbIe
JIOTMYECKHE MHTETpajlbHbIe CXEMbI, IIU(POBBIE CUTHAIBHBIC IMPOIECCOPBI, CHHTE3 MPOrPaMMHOIO
KOJa.

3. Iloctpoenue cucteM 0OpabOTKH CUTHAJIOB

EcrecTBeHHBIE IIyMBI, OUCKPETH3alMsl W KBAaHTOBAaHHE, INyM KBAaHTOBaHUS, (Da30BBIA IIyM,
¢bunbTpanus, CHeKTpaabHbIi aHAN3 CUTHAJIOB.

4. TlocTpoeHue cucTeM Nepenadu JaHHbIX

MOIIHOCTh, YyBCTBUTEIBHOCTD, 3aTyXaHHE, COOTHOIICHUE CHUTHAJ-IIYM, MPOMYCKHAS CIIOCOOHOCTh
KaHaJjla, OCHOBHBIC TEOPEMbI, (DMIILTPAIINS, MOLYIISAIMS, ICMOIYIISAIMS, CHHXPOHU3AIIMS, TIPUHIIUIIBI
00pabOTKN JaHHBIX.

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

OOparHast CBsI3b, crlelsiias CUCTEMa, CHCTEMa YIMpaBICHUS, KOHEUHBIM aBTOMAT, OIpelesieHUEe
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 yCneurHoro OCBOSHHS JUCLUILIMHBI, TOMHUMO TTOCEIIEHHs JTa00paTOpHBIX paboT OT CTYAEHTOB
TpeOyeTcs BHITOTHEHUE CaMOCTOATENBHOM paboThl. OObEM CaMOCTOSTENEHOM PaboThI TOJKEH OBITh HE
MEHee YKa3aHHOTO Ui KaKAOro paszfena mporpamMmel. CamocTosiTenbHas pabora, B OCHOBHOM,
3aKJII0YAETCs MPOPA0OTKE MaTepHAIOB JICKIIMU M MOATOTOBKE OTYETOB IO pe3yibTaraM, HOJy4YeHHBIM 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.



PyKkoBOACTBO M KOHTpPONIb 32 CaMOCTOSTENLHOH PabOTOW CTy/IEHTa OCYIIECTBIISIETCS 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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3maer u cnoco0eH  HCIOIb30BaTh B
npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC

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

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
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 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSsS 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh 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 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare uzyueHusi TUCHMITIMHBI «JlaboparopHbli MpakTUKyM IO HH(POBOH 00pabOTKE CHUTHATIOBY
00yJarouics JTOIDKEH:

3HATh:
* COBPEMEHHYIO apXUTEKTYypy MPOrpaMMHO-ANIaPaTHBIX CPENCTB MU(PPOBOH 00pabOTKU CUTHAIIOB,
* TMPHUHIMITEI TOCTPOCHUSI COBPEMEHHBIX IIM(POBBIX CHCTEM 00paOOTKH M Nepenady JaHHBIX, CUCTEM
yIIPaBJICHHS;
* 00mwmii cocTaB M MOPSAIOK BBHIIOJHAEMBIX pabOT MPH CO3JAHUU CUCTEMBI HU(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 COOOW MPOBEPKY MOATOTOBICHHBIX OTYETOB TIO pe3yibTaraM
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 KOHTpPOJIb 32 CaMOCTOSITENILHONH PabOTOH CTyIEHTa OCYIIECTBIISIETCS B PE3YJIbTaTe
aHaJIn3a IOATOTOBJIEHHBIX OTYETOB.

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

[TpomesxyTouHas arrectanus mo nucuuiuinHe «JlaboparopHblili mpakTHKyM 1Mo muppoBoii 00paboTKe
CUTHAJIOB» OCYIIECTBISIETCS B hopMe T PepeHITPOBAHHOTO 3aueTa

[MpumMepHbIil TepedeHb BONMPOCOB K AP PepeHIIMPOBAHHOMY 3a4ETy:

1. Tlonstus aHamoroBod u nU(ppPoBOi TexHUKH. L{nppoBHIe 1 aHATIOTOBBIE CUTHAIBI, JUCKPETU3AIIHS,
aHanoro-ugpoBoe W MU(PO-aHAIOTOBOE Mpeodpa3oBaHMe, YacToTa Juckperusanuu. CrocoOsl
TpeACTaBICHHS IIU(DPOBBIX TaHHBIX.

2. Tlpumenenune nudpoBoil 0OpabOTKH CUTHAJIOB B CHCTEMaxX M3MEPEHUsl, YIPaBICHUS U 00padOTKU
JaHHBIX. MeTomsl OTpaOOTKH, TECTHPOBAHHMS M HUCIBITAHUS CUCTEM. APXHTEKTypa W TPUHIUIIBI
HOCTPOCHHSI COBPEMEHHBIX CHCTEM LIU(PPOBOI 00pabOTKH M Nepeaun JaHHBIX, CUCTEM YIPABICHUSL.

3. llpumeHeHHE TIEPCOHAIBHON OJIEKTPOHHO-BBIYMCIUTENIBHAS TEXHHKA, MHKPOKOHTPOJUICPOB,
HPOrPaMMHPYEMBIX JIOTHYECKUX HHTErPAJbHBIX CXEM, HU(POBBIX CHIHAIBHBIX IPOLECCOPOB JUIs
pemeHus 3a1a4u UpoBoit 00padoTku curHanoB. CHHTE3 IPOrPaMMHOTO KOJa.

4. TlpuHIMITBI TIOCTPOCHUS CUCTEM OOpPaOOTKH CUTHANIOB. ECTECTBEHHBIC IIyMBI, TUCKPETH3ALUS U
KBaHTOBAaHUE, IIyM KBaHTOBaHMs, ()a30BbIN LIyM, (QUIIBTpALUs, CIIEKTPaIbHBINA aHAIM3 CUTHAJIOB.

5. TlpuHIMITBI TOCTPOCHUSI CHCTEM Tepelavyd JaHHBIX. MOIIHOCTh, YYBCTBHTEIBHOCTD, 3aTyXaHHE,
COOTHOLIICHHE CHI'HAJ-IIYM, HPOIYCKHAs CIIOCOOHOCTh KaHajla, OCHOBHBIE TEOPEMbI, (puibTparus,
MOAYJISIINS, IEMOYIISIHS, CAHXPOHU3AIIHS, IIPHHIUITE 00paOOTKH JTaHHBIX.

6. IlpuHOMOBI TpUMEHEHHs Teopuu H(POBON 00PaOOTKH CHUTHAJIOB JUIS PELICHUS 33/ad TEOpUHU
ynpasinenus. OOparHasi CBs3b, CJEAAIIas CHUCTEMa, CHUCTEMa YIIPABICHUS, 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 CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHBIC, TIIyOOKME 3HaHUS y4eOHOM NporpaMMmbl AMCHUUIUIMHBI TP  OTBETE
9K3aMEHAIIMOHHOTO Omiera W OTBETe Ha BOIPOCHI IO IMPOTrpaMMe IUCLUIUIMHBI, a TaKkKe 10
pe3ynbTaraM KOHTPOJIBHBIX paboT;
OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NpOrpaMMbl AWCUUIUIMHBI MPH OTBETE SK3aMEHALMOHHOIO OWjeTa M OTBETE Ha
BOIIPOCHI T10 MPOTpaMMe TUCLUILTHHBI, @ TAKXKE M0 pe3ylbTaTaM KOHTPOJIbHBIX padoT;
OLIEHKA «OTAMYHO (8)» BBICTABIAETCS CTYICHTY, IOKa3aBLIEMy CHCTEMAaTU3MPOBAaHHBIC, 3HAHUS
y4eOHO MporpaMMbl AUCLUITIMHBI IIPH OTBETE 3K3aMEHALIMOHHOTO OWjeTa M OTBETE Ha BOMPOCHI 10
mporpamme JUCHUIUIMHBL, a TAKXKE 10 pe3yJbraTaM KOHTPOJIbHBIX PadoT;
oLeHKa «Xxopomo (7)» BBICTABISETCS CTYACHTY IO PEe3ylIbTaraM KOHTPOJIbHBIX paboT, eciu OH TBEPIO
3HaeT Marepuall 3K3aMEHAllMOHHOTO OWieTa, TPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, ymeer
MPUMEHATH TIONyYEHHbIC 3HAHMS Ha MPAKTUKE, HO JOMYCKaeT B OTBETE WJIM B PEIICHUM 3a1ad
HEKOTOpBIE HETOUHOCTH;
OLIEHKa «XOpowIo (6)» BBICTABISIETCS CTYACHTY IO Pe3yJbTaTaM KOHTPOJIBHBIX padoT, €cilid OH 3HAeT
Marepuall 9K3aMEHAI[MOHHOTO OMJIeTa, MO CYIIECTBY H3JaraeT €ro, yMeeT NMPHUMEHSTh MOTy4eHHbIE
3HaHUS Ha MPAKTUKE, HO JIOIYCKAEeT B OTBETE MHOTO HETOUHOCTEH;
OLICHKA «XOpOoIIo (5)» BBICTABISIETCS CTYACHTY MO pe3ylbTaTaM KOHTPOJBHBIX PalOT, €CIM OH 3HAaeT
Marepual 5K3aMEHAMOHHOrO Owuiera, W3JaraeT €ro, yMmeeT MPHUMEHATh IOJyYCHHBIC 3HAHUS Ha
MPaKTHKE, HE JOMYCKAET B OTBETE TPYOBIX OIIUOOK;
OLICHKA «YIOBJIETBOPHUTENIBHO (4)» BBICTaBISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
TaKk)Ke, €Clii BO BpeMs OTBETa 3K3aMEHALMOHHOro Owiera OH MoKaszal (parMeHTapHbBIH, XapakTep
3HAHWH, HEIOCTATOYHO MNpPaBWIbHBIC (DOPMYIMPOBKHU O0A30BBIX IMOHATHH, HO TMPH ATOM OH BIIAAEET
OCHOBHBIMH pazfiesiaMi y4eOHOH porpaMMbl, HEOOXOIUMBIMU JJIS1 NAbHENUIIET0 O0yYeHuS;
OLICHKA «YIOBJIETBOPHUTENIBHO (3)» BBICTaBISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
TaKkKe, €CIM BO BPEeMs OTBETa SK3aMECHALMOHHOTO OWJIeTa OH MOKa3al pa3pO3HEHHBIN Xapakrep
3HAHWH, HEJOCTATOYHO NpaBHIbHBIE (DOPMYTUPOBKH Oa30BBIX MOHATHH, HApyIICHHE JIOTHYECKOM
MOCJIEI0BATEIbHOCTH B M3JIOKEHUHU MPOrPaMMHOIO MaTepuana, HO MPU 3TOM OH BJIAZICET OCHOBHBIMHU
pasnenamu y4eOHOM MporpaMMsbl, HEOOXOAUMBIMH JUIS JaJIbHEHUIIEro OOyueHHs U MOXKET MPUMEHSThH
MOJTyYeHHbIE 3HaHUS 10 00pa3lly B CTaHAAPTHOM CUTYaIUH;
OLICHKA «HEYIOBJIETBOPUTEILHO (2-1)» BBICTABISIETCS CTYIEHTY IO pPe3yJbTaTaM KOHTPOJIBHBIX pador, a
TaKXke, €CJIM BO BPeMsl OTBETa HK3aMEHAIIMOHHOTO OMIIeTa, OH IOKa3aJl 4To He 3HaeT Ooiblueil yactu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3ajad.

5. MeToquueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Ha moaroroBky oTu€ToB 1Mo saboparopHbIM paboTaM CTymeHTy Jaércs Cpok 3 HeJelld, B TEUCHUH
KOTOPOTo 00YyYarOMIMICS TOJKEH MPOBECTH 00paOdOTKY M aHAIN3 SKCIIEPUMEHTAIbHBIX JaHHBIX. OTYET
MPE/CTABISACTCSA B JJIIEKTPOHHOM BHJIE B TEKCTOBOM (popmare. OIEeHUBAETCS MMOJHOTA M KOPPEKTHOCTD
MIOJTYYEHHBIX PE3yJIbTaTOB.

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

Bo Bpemsi mposeneHust nnu(epeHIMPOBAaHHOTO 3adeTa NPU MOATOTOBKE OTBETOB Ha OWIIETHI,
oOydaromuecs: MOTYT TIOJIb30BAaThCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIEKIHH M JIH000i
JIpPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenust nuddepeHIMPOBAaHHOTO 3a4eTa MPH OTBETE OOYYAarOIIETrocsi Ha BOMPOCHI 110
OWiIeTy OH HEe MOXKET MOJIb30BAThCSI KOHCTIEKTAMHU JICKIIUI U JIF000# APYToif JTUTepaTypoi.



