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Pabouas nporpamma JIUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

1 ®enepanpubiii 3aKk0H Poccuiickoit @enepanmn ot 29.12.2012 Ne 273-03 «O6 oOpazoBaHuH
B Poccuiickoii @eneparumny (C M3MEHEHHUSIMH U JIOTIOTHEHUSIMU );

2 ®epaepanbHbIl TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHAAPT BBICHIETO O00pa30BaHUS
(ypoBeHb OakanmaBpmuara) 1o HampablieHHI0 MoAroToBku 15.03.04 ABTomMaTH3aIUs TEXHOJIOTHUYECKHUX
IIPOLIECCOB U MPOU3BOJICTB, YTBEPKICHHBIN NMpUKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuii-
ckoii @eneparun ot 9 arycra 2021 roga Ne 730 (manee — ®I'OC BO).

3 Ilpuxa3z MunucrepctBa obpazoBanus U Hayku Poccuiickoit ®enepaunu ot 05.04.2017 Ne
301 «O0 yrBepxaenuu [lopsaka opraHu3auy 1 OCYIIECTBICHUS 00pa30BaTeIbHOMN AeATEIEHOCTH 1O
o0pa3oBaTesIbHbIM IpOorpaMMa BbICILIEr0 00pa3oBaHus — IporpaMMa OakajgaBpHara, porpaMMam crie-
LMAJINTETA, IPOrPaMMaM MarucTpaTypbD».

4 VY4eOHBIM IUTaHOM (OYHOMH, OYHO-320YHOU (opM 00yUEHHS) [0 HANPABIECHHUIO MOATOTOBKH
15.03.04 ABToMaTu3anys TEXHOJIOTMUECKUX MPOLIECCOB U IIPOU3BOACTB.

Pabouas nmporpamma JUCIUIUIMHBI BKJIIOYAET B ce0sl OLIEHOYHbIE MaTepHUalIbl 1Jis IPOBEICHUS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U IIPOMEXYTOUHOM aTrTecTaluy 1o aucuumiinHe (PoH 1 OLeHOYHbIX
CPEICTB JJIsl MPOBEACHHUS TEKYILETO0 KOHTPOJIS yCIIEBAEMOCTH, IPOMEKYTOYHOM aTTECTALMU 110 UTOraM
OCBOEHHUS JUCLUIUINHBI).

Astop: Pesun C.A.. npodeccop, A.T.H., kKadheapsl [IMull

(yxazats ®HO, yueHyro CTENeHb, y4eHOE 3BaHNE WU JOJDKHOCTB)

IIporpamma onoOpena Ha 3aceganuu kadenps [IMul (mpotokon Ne 7 ot 03.06.2026).

CorJjiacoBaHo:

3aBenyronmii kadeapoit «I[Ipukmannas MmaremaTuka // '

U uH(OpMaTHKa, K.T.H. S ir{ /M.B. Jlynesa/
PykoBomuTens 00pa3oBaTeIbHON MPOTpaMMBbI

JIOLIEHT, K.3.H. / /H.B. 3uHoBbEBA/
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1 Iesn v 3a1a4M OCBOEHUSA TUCHUATIIMHBI

K ocHOBHBIM meJisiM OCBOCHUS TUCTUTIINHBI «OCHOBBI IU(PPOBOI 0O0PabOTKH CUTHAIOBY ClIe-
JyeT OTHECTU: (OPMHUPOBAHUE Y CTYAEHTOB TEOPETUUECKUX 3HAHUN COBPEMEHHBIX METOI0B IU(PPOBOH
00pabOTKH 1 MPaKTUYECKUX HABBIKOB MTPOEKTUPOBAHUS LIUPPOBBIX (GUIBTPOB € MOCIEAYIONIEH peanu-
3alMell X Ha CTeUaIM3UPOBAaHHBIX MIPOIleccopax WM yHUBEpcaabHbIX [IBM.

K ocHOBHBIM 3agayaM OCBOEHHUS TUCHUIUIMHBI «OCHOBBI LIU(PPOBOI 0OPaOOTKH CHUTHAIOBY»
CIIEIyeT OTHECTH: OCBOCHUE METOJIOJIOTHH, aHAlM3a M CHHTe3a HU(POBBIX GMIBTPOB A UX dPdek-
THUBHOTO HCIOJIb30BaHMS B TEXHUUYECKUX CUCTEMAaX YIIPaBJICHHUS.

2 Mecro mucuuminnbl B cTpykrype OIl 6akanaBpuara

Juctumnuaa «OCHOBBI TUPPOBOIT 00pabOTKU CUTHATIOB» OTHOCUTCS K 4acTH, GOpMUPYEMOit
y4JacTHUKaMu oOpa3oBarenbHbIX oTHOIIeHUH (b.1.2.4) ocHOBHOM 00pa3oBaTensHOM MporpaMMbl Oaka-
JaBpuaTa HarpasieHus noarotoBku 15.03.04 ABromaTuzanusi TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3-
BOJICTB.

Juctumnnuna «OcHoBbI IU(poBOI 00paOOTKH CUTHATIOBY» B3aMMOCBS3aHA JIOTHUECKU U COJIep-
KATEIHBHO-METOANYECKH co cheayromumu aucuurummaamu OOIT:

IPOrpaMMUPOBAHUE U OCHOBBI AJITOPUTMU3ALUY;

MaTeMaTHKa;

TEOpHsI aBTOMATUUECKOTO YIIPABIICHNUS;

MOJICIMPOBAHNE CUCTEM yIIPABJICHHUS;

B AMCLUILTHHAX MO BEIOOPY:

MporpaMMHOE 00eCriedeHUE CUCTEM YTIPABIICHUS.

Ilepedyenb mIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHMS IO JUCHHUILVIMHE (MOAYJIIO), COOTHECEH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeIbHON NPOrpaMMbl

B pesynprare ocBOEHMS IUCLMILIMHBI (MOAYJIs) Y 0Oydarommxcsi GOpMHUPYIOTCS CIIEIYIOLe
KOMIIETEHIIMH U JIOJKHBI OBITh TOCTUTHYTHI CJIEAYIOIINE PEe3yIbTaThl 00yUeHUs KakK 3Tan GopMUpoBa-
HUS COOTBETCTBYIOINUX KOMIIETEHIUI:



B pe3yabTaTe ocBoeHUs1 00pa3o-
BaTeJbLHOIl MporpaMmbl 00y4aro-
HHiicA JOJI2KeH 00J1a1aTh

I/Iﬂzm]caTop JOCTHKCHUSA KOMIICTCHIIMH

Hepequb IJIAHUPYEMBIX PE3yJIbTAaTOB Oﬁy‘leHI/Iﬂ mo Aucium-
IJIMHE

OIIK-11 CmocobGeH TIPOBOIUTH
HAaY4HBIC OKCIICPUMEHTEI C UCIIOJIb-
30BaHHEM COBPEMEHHOTO HCCIEHO0-
BaTEIHCKOTO 000PYAOBaHUS U TPH-
O0pOB, OIIEHUBATH PE3yJIbTaTHl HC-
CJIEq0BaHUN

HOIIK-11.1 Bnageer MeTomaMu MOATOTOBKHA HAYYHBIX JKCIICPH-
MEHTOB U 00pa0OTKU JaHHBIX

NOIIK-11.2 Hcnons3yeT aBTOMATU3MPOBAHHBIE CUCTEMBI IS
MTOJTyICHHS HHPOPMAIIUU U €€ 00paboTKH

NOIIK-11.3 YmeeT uCMONb30BaTH COBPEMEHHOE HAyIHO-HCCIIC-
JIOBaTeNLCKOE 000PYAOBaHUE U IPHUOOPHI

3HaTh: OCHOBHBIC TIPHHIIMITHI ITU(POBOH 00paOOTKH CHTHAJIOB.
Ymersn:

NPUMEHATh TEOPETUYECKUE BBIBOABI IJIS1 aHAIW3a U CHHTE3a CH-
creM 1udpoBOi 00pabOTKM CHTHAJIOB;

MPUMEHSTh OCHOBHBIC 3aKOHOMEPHOCTH 00pa0OTKH CHTHAJIOB IS
pelIeHus MPaKTUYECKUX 3a7ad.

Bnagerb: HaBBIKAMH MPAKTUYECKOTO TIPUMEHEHHS TEOPUH IU(-
POBOH 00pabOTKK CUTHAJIOB ISl peaIH3aly IIUPPOBBIX CHCTEM.




3 CTpyKTypa U coaepkaHue JUCUMUILINHBI
3.1 Buasbl yueOHoI1 paGoThl H TPYI0EMKOCTH

OO0miast Tpy1I0EMKOCTh TUCIMIUIMHBI COCTABIISET 2 3a4€THBIC €IMHUILIBI, T.€. 72 aKaJeMHUYECKUX
yaca (13 HUX 36 yacoB — caMocTosATeNbHas padoTa CTyIEHTOB OUHOU (hopMBbl 00yUeHHUs U 54 yaca O4HO-
3a04HOM (OpPMBI 0OyUEHHUS).

Huctunnuza «OcHOBBI TUGPOBOH 00pabOTKH CUTHAIOBY» OYHOM (hOpMBI 00YUEHHUsI U3ydaeTcs B
7-M cemectpe: JeKun — 18 yacos, 1abopaTopHble 3aHATHS — 18 yacoB, opMa KOHTPOJIS — 3a4eT.

JuctumniuHa «OcHOBBI TU(PPOBOH 00pabOTKH CUTHAJIOBY OYHO-3a049HOI (OpMBI 0OyUEHUS U3Y-
gaeTcs B 7-M cemecTpe: Jekuuu — 10 gacoB, 1abopaTopHbie 3aHITH — 8 Yaca, popma KOHTPOJIST — 3a4eT.

CtpyKTypa U copepkaHue TUCHUIUIMHBI 10 CPOKaM U BUJAM PadOTHl OTPasKEHbI B MIPUIOKEHHH A.

3.2 Conepxxanue pa3iaeioB AUCHUIITHHBI

TemaTnka JIeKIMOHHBIX 3aHATHI

Tema 1. BBenenne

OcHoBHbIE MOHATHS: HHPOPMAIUS, COOOIIeHUE, CUTHAI. MaTteMaTuieckasi MoJielb aHAJIOTOBO-
ro curHana. Kinaccugukanus cursaioB. DHEpreTH4ecKue XapakTepuCTUKU curHaios. [IpencraBienue
JNETePMUHUPOBAHHOTO CHUTHAJIa C MOMOIIBI0 TpocTeimux pynkuuid. [IpeacraBienue neTepMHUHUPO-
BaHHOTO CHUTHAJa C TOMOMIBIO OPTOTOHANBHBIX (PYHKIMHA. J{MCKpeTH3amusi aHaJIOTOBBIX CUTHAJIOB.
Juckpernslie u nudpoBbie mocaea0BaTeIbHOCTH. OOpaboTKa CUTHAOB.

Tema 2. "'apMoHNYeCKHii aHAIN3 CUTHAJIOB

basucnas cucrema curtanoB. Tpuronomerpudeckuii psiag Oypoe. KoMiiekcHbil (9KCIIOHEHIIN -
anbHbIN) psag @ypbe. CoekTpsl MPOCTEHIINX NEPUOANUYECKUX CUTHAIOB. [IpakTuyeckas mupuHa crex-
Tpa. [IpeoOpazoBanue dypne. CrnekTpanbHble XapaKTEPUCTHUKU MPOCTEHIINX HENEPUOANUECKUX CHUT-
HasnoB. OCHOBHBIE CBOMCTBa ITpeoOpazoBanus Pypee.

Tema 3. Anasioroblie GUIbTPBLI

3anaua GunbTpanmn. bazucHeie GUIBTPHI M UX HI€ATbHBIC YACTOTHBIE XapaKTEPUCTHKH. 3a1a9a
anmpokcumanuu. Tunosle ®HY. ®Ounerper barrepBopra. @uiabTpel YeObimeBa nepBoro poxaa. Jle-
HOpPMHpOBaHUE U TpaHchopmanus GuibTpoB. [Ipumepsr pacyera GUIBTPOB.

Tema 4. JlucKkpeTHbIe MO/I€JIM CUTHAJIOB

TunoBble TUCKpETHBIE IOCienoBaTeNbHOCTH. Onucanue U npeodpa3oBaHUE TUCKPETHBIX IO-
cienoBarensHocTe. [IpencraBienne TUCKPETHON MOCIEA0BATEILHOCTH B BUJIE JUCKPETHON QYHKIIUU
BpeMeHu. JluckpetrHoe npeodbpazoanue Jlammaca. Z — npeodpazoBanue. CBONCTBA MPAMOTro Z-mpeod-
pazoBanus. O0parHoe Z-nipeodpaszoBanue. [IpeodbpazoBanue dypbe muckpetHoro curnaia. Juckper-
Hoe npeoOpaszoBanue Oypoe (HAIID). CpoiictBa auckperHoro npeodpasoanust Pypre. Boccranosie-
HUE CUTHAJIA 110 €r0 OTCUETAM.

Tema 5. JInneliHble JUCKPETHBIE CHCTEMbI

[Tonsitue nuckpetHoi cuctemsl. [lepenarounas QpyHKIMsS AUCKpETHOM cucTeMbl. MmmynbcHas
XapaKTepUCTHUKA JUCKPETHON CHCTEMBI. Y paBHEHUE CBepTKU. YacToTHas epenaTouHast (pyHKIHUS TUC-
KpPETHOU cucTeMbl. AMIUIUTYIHAs U (ha30Basi YaCTOTHbIE XapaKTepUCTUKH. CTPYKTYpHBIE CXeMBbI JTUC-
KPETHOM CHCTEMBI. Y CTOMYMBOCTh TUCKPETHBIX CUCTEM. [[MCKpeTHOE MHTEerpupoBaHue. JuckperHoe
nuddepeHpoBaHue.

Tema 6. [IpyHUMIIBI HOCTPOEHHUS U KIaccupukauusa Hu¢poBbIX PUILTPOB

OyHKIHMOHANBHAS cxeMa nudpoBoro ¢uibTpa. J[OCTOMHCTBA M HEOOCTATKU HHQPPOBBIX
¢meTpoB. Knaccuduxanus mudpossix GuinbTpoB. Peanuzanust nuppoBeIX GUIBTPOB.

Tema 7. PexypcuBHbie HH(POBbIE GUILTPLI

PexypcuBHbie nndpoBsie GUIHTPHI IepBOro nopsiaka. PekypcuBHbie nupoBbie PUIBTPHI BTO-
poro mopsiaka. Peanuzamus pexkypcHUBHBIX HUQPPOBBIX (GUIBTPOB. PacueT pexypCHUBHBIX HU(PPOBBIX
¢uIbTpoB MO aHamoroBomy nportoTuiy. [IpuMeps! pacdera mudpoBBIX (QUIBTPOB MO aHAIOTOBOMY
npototuity. [IpsiMbie MeTOIbI pacueTa peKypCUBHBIX IIU(PPOBBIX (HUIBTPOB.

Tema 8. HepexypcuBHble nuppoBbie pUIbLTPHI

Hepexypcususie nudposbsie GUIbTphI IepBoro nopsiaka. HepexypcuBnoie uppoBbie PUIBTPHI
2-ro mopsiaka. OCOOCHHOCTH HEPEeKYpPCHBHBIX HU(POBHIX (uiabTpoB. HepexypcuBHble IH(pOBBIE



¢unbTpel ¢ nuHerHOM @UX. Pacuer HepekypcHBHBIX HUGPOBBIX (GUIBTPOB MpPHU MOMOIIM METOAA
B3BelIMBaHMA. PacueT HepeKypCcUBHBIX IU(POBBIX PUIbTPOB MeTo10M pasznoxkeHus AUX B psg Dypee.
Peanusanus HepekypcUBHBIX LHU(PPOBBIX PUIBTPOB.

3.3 TemaTnka 1200paTOPHBIX padoT

DR

MATLAB.

N3yuenne 6a30BbIX CTPYKTYP U HHCTPYMEHTOB porpaMMHoi cpeasl LabVIEW.

Uccnenoanue ananoro-nudposoro mpeodpazoBanus B cpene LabVIEW.

HccnenoBanue quCKpeTH3aINK, KBAHTOBAHUS U BOCCTAHOBJICHUs cuTHANA B cpeae LabVIEW.
Uccnenoanue mudpossix GuiasTpoB B cpeae LabVIEW.

. W3yueHue cpeACTB M HHCTPYMEHTOB MIPEACTABICHUS CUTHAJIOB U UX aHANIM3a B MPOrPaMMHOU cpejie

6. MopenupoBaHue aHATOTOBBIX U IIU(POBHIX GHIbTPOB cpeactBamu MATLAB.

CamocTosiTesibHAsi padoTa 00y4ar0IMXCs

Kou- OcHOBHOe co/iep:KaHue
BO
yac.
36/62 | Vzyuenue yueOHOrO MaTepHaia MO KOHCIEKTaM JICKLIUH, TUTepaTypHbIM UCTOYHHKAM Oe3 co-

CTaBJICHUA KOHCIICKTA, IJIaHa

Pacuet pexypcuBHbBIX HU(POBBIX (PUIBTPOB [0 aHAJTOTOBOMY IPOTOTHILY.

[Ipumeps! pacueta HU(GPOBHIX PUIBTPOB 110 AHATOTOBOMY IPOTOTHUILY.

[Ipsimble MeTOIBI pacueTa peKypCUBHBIX HUPPOBBIX (GUIBTPOB.

HepekypcuBHsble 111G poBbIe PUIBTPHI IEPBOTO MOPSIKA.

HepexypcuBHnbie nndpossie GUIbTphl 2-r0 MOPsIIKA.

Oco0eHHOCTH HEpEeKYypPCUBHBIX LHU(PPOBBIX (PUIBTPOB.

Hepexypcusnsbie nndpossie GpuibTpsl ¢ muHerHo OUX.

Pacuer HepeKypCUBHBIX HUPPOBBIX (PUIBTPOB IIPU HOMOILM METO/1A B3BEILIMBAHUSI.
Pacuet HepekypcuBHbIX UG POBBIX GUIBTPOB MeTO0M pazioxeHuss AUX B pag Oypobe.
Peanuzanusi HepeKypCUBHbBIX HUPPOBBIX (PUIHTPOB.

4 Y4yeOHO-MeTOoAuYecKoe M HHGOPMALMOHHOE o0ecriedeHne JUCHMIITHHBI

4.1 OcHOBHasl JJUTEpPaTypa

1. Metnauna HO. U.Anamu3 u obpaborka curnanoB B cpene MATLAB: yue6HOoe mocobue —HI'TY,
2011. — 115 crpanun. http://www.knigafund.ru/ http://www .knigafund.ru/authors/40683

1. backak

4.2 JlonoJiHUTEIbLHAS JIATEPATYPA

oB C.U. PagnorexHuyeckue 1enu U CUTHANIBI: YUeOHUK I By30B. - M.: Briciias mikorna,

2000. - 462 c.

2. Cononuna A.U. u ap. OcHoBbI 1 pOBOI 00padOTKHU CUTHAIOB: YUeOHOE MOCOOUe i BY30B. —
CII6.: BXB-IIetepoypr, 2005. — 768 c.

3. JlaBeimoB A.B. CurHanel W JMHEHHBIC CHCTEMBI. TeMaTHdecKue JICKIHH: YdeOHOe Toco-Oue B

SJICKTPOHH!

oM dopme. — ExatepunOypr, VITY, Nl'ul, Kag. I'"H. —

http://www.prodav.narod.ru/signals/index.html.

4.3 JekTpoHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

yqe6H0-MeTO}II/I‘-IeCKI/Ie MaTCpHrajibl B 3JICKTPOHHOM BHUJC, MMIPCACTABJICHBI HA caute 9HeKTp0HHa${
oubmmorexa HTh MockoBckoro nonutexaudeckoro yausepcuteta http://lib.mospolitech.ru; http://elib-

mgup.ru
9bC
9bC

«YHuBepcuTeTcKas KHura onnan» http:// biblioclub.ru/;
« Jlaup» www.e.lanbook.com;



http://www.e.lanbook.com/
http://lib.mospolitech.ru/
http://elib-mgup.ru/
http://elib-mgup.ru/
http://www.knigafund.ru/authors/40683
http://www.knigafund.ru/authors/40683

HanmonanbsHas snextponHas 6ubianoreka https://rusneb.ru/;

DJEeKTPOHHO-OMOIMOTEYHAs cucTeMa U oOpa3oBaTenbHas miardopma «kOpaiity» https://urait.ru/.

4.4 JIu1ieH3NOHHOE U CBOOOHO PACTIPOCTPaHsieMOe MPOTPAMMHOE
o0ecrneyeHue

Onepaunonnas cucrema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducubie mpunoxenns, Microsoft Office 2013 (nm HIke) — Microsoft Open License. JIutien3ust Ne
61984042

Microsoft Project 2013 Standart 32- bit/x64 Russian. AutuBupycaoe [10 Avast (OecruratHast Bepcusi)

4.5 CoBpemeHHbIe npodeccuoHalbHbIe 0a3bl JAHHBIX U MHGOP-
MAallMOHHBbIE CIIPABOYHbIE CHCTEMbI
Kaknplii cryieHT obecriedeH MHAMBUTY A TbHBIM HEOT PAHUYEHHBIM JIOCTYTIOM K JICKTPOHHBIM OHOTMOTEKaM
yHuBepcutera (elib.mgup; lib.mami.rw/lib/content/elektronyy-katalog), k anekTpoHHBIM KaTaioram By30BCKHX OHO-
JIMOTEK W KpyrmHenmmx Onomiorek Mocksbl (http:/window.edu.ru), K 3MeKTpOHHO-OMOIMOTEYHBIM CHUCTEMAM
(MIEKTPOHHBIM OMOJTHOTEKaM).

5 MaTepuajibHO-TEXHHYECKOe o0ecredeHne U CIUIINHbI

HauMeHoBaHHMe ciemuaJdbHBIX MOMEIIEeHUH U MoMe- OcCHAIIEHHOCTD CNeHAJbHBIX NOMelleHU U
HIEHHUIl VI CAaMOCTOSITEILHOI PadoThl TIOMeIeHUH JJI51 CAMOCTOSITEILHOM PadoThl

VYuebnass ayautopus nekumoHHoro Ttuma Ne 1508, | KoMruiektT Mebemnu, IepeHOCHOW MyIbTUMEIUHHBIN
y4eOHo-1aboparopHblii kopmyc, 144000, MockoBckasi | KOMIUIEKC (MIPOSKIIMOHHBIN 3KpaH, IPOEKTOpP, HOYT-
007acTh, . DaeKTpocTanb, yi. [lepBomarickas, 1.7 OYK)

6 MeToanueckue peKOMeH AU

6.1 Meroanuyeckne peKOMEHIAUUM HJIA O0y4YAKOIIMXCH IO OCBOCHHIO
AUCHMITHHBI

MeToanueckne ykazaHus JJ151 00y4aromuxcsi Npu padore HAJ KOHCIIEKTOM JIeKIMH BO Bpe-
Msl IPOBeIeHUs JIEKIHH

Jlexuwmst - cucTeMaTuyeckoe, mocie0BaTeIbHOS, MOHOJIOTHYECKOE H3JIOKEHHUE MpeTogaBaTeIeM
y4e0HOr0 MaTepHala, Kak MPaBuiIo, TEOPETUICCKOro XxapakTepa. [Ipu moAroToBKe JSKIUU MPEIo/1aBa-
TeJIb PyKOBOJICTBYETCS paboueli mporpaMMou JUCITUTUTMHBL. B miporiecce JISKIui peKOMEHTyeTCsl BECTH
KOHCIICKT, YTO IIO3BOJIUT BIIOCJIICACTBHHN BCIIOMHHTH I/13y‘-I€HHI)II71 y‘-IC6HI:IfI MaTepI/IaJI, JOOIIOJIHUTE CO-
JIep>KaHKUEe TPU CAMOCTOSITEIIBHON paboTe ¢ TUTepaTypoi, OATOTOBUTHCS K 3aUETy.

Crnenyet Takxe oOpaliaTh BHUMaHUE Ha KaTeropuu, (OpMYJIUPOBKH, PACKPBIBAIOIINE COIEP-
YKaHUE T€X WM WHBIX SBJIICHHA W TIPOIIECCOB, HAYYHBIC BBIBOJIBI M MTPAKTUYECKHE PEKOMEHIAINH, TI0-
JIO)KI/ITCJIBHI:Iﬁ OIIBIT B OpaTOpCKOM I/ICKYCCTBC. )KGJ'IaTeJ'H)HO OCTaBUTH B pa60qu KOHCIICKTax I10JIs1, Ha
KOTOPBIX JIeJIaTh TIOMETKH M3 PEKOMEHOBAaHHOM JIUTEPATYpPhI, JOMOTHSAIOIINE MaTepHa MPOCITyIIaH-
HOI>'I JICKIINH, a TAKXKC HOZ[LIepKI/IBaIOIIII/Ie OCOGYIO BAXKHOCTH TCX NJIN MHBIX TCOpeTI/I‘-ICCKI/IX HOJIO)KGHI/Iﬁ.

BBIBOJIBI TIO JICKIIMM TIOJBITOKUBAIOT Pa3MBINIJICHUS MPENoAaBaTes M0 YYSOHBIM BOIIPOCAM.
HpenoaaBaTenL HpI/IBOIII/IT CIIUCOK I/ICHOJII)?;yeMI)IX )41 peKOMeHIlyeMBIX NCTOYHUKOB IJIs1 I/ISy‘-ICHI/IH KOH-
KpeTHOH TeMbl. B KoHIIe neKimu, 00ydJaroIpecs UMEIOT BO3MOYKHOCTh 33/1aTh BOTIPOCKHI IIPETIOIaBaTe -
JIFO 10 TEME JICKIIUH. HpI/I YTCHUU JIGKHI/If/'I 110 AUCHUIIIINHC MOFYT HCIIOJIB30BATHCA 3JI€KTpOHHBI€
MYJIbTUMEINHHBIC TTPE3CHTAIINH.

MeToanuyeckue peKOMeHAANUN K JIA0OPATOPHBIM 3aHATHAM

JlaGopaTopHbie pabOThI, KaK BUJ y4€OHBIX 3aHATHIA, HAIPABICHBI HA SKCIICPUMEHTAIBHOE MO/ -
TBEP)KACHNE TEOPETUYECKHX IMOJIOKEHH, (POpMUPOBAaHNE PAKTUIECKUX YMEHUI U COCTABIISIIOT BaXK-
HYIO 9aCTh TCOPETUICCKOHN U MPO(HEeCCHOHATBLHON MPAKTUYECKOM MOTOTOBKH.

BrimonHeHne 00y4aronuMucs 1a00paTopHBIX paboT MPOBOIUTCS C LEIBIO:


https://rusneb.ru/
https://urait.ru/

(GopMHPOBaHNUS MPAKTUIECKUX YMEHUH B COOTBETCTBUU C TPEOOBAHHUSIMH K YPOBHIO ITOATOTOB-
K1 00yyaromuxcsl, yCTaHOBJICHHBIMHM paboueil mporpaMMoi JUCHHUIUIMHBI [0 KOHKPETHBIM pasjesam
WA TeMaM JIUCIUTLTHEI;

0000111eHUs, CUCTeMaTU3alluy, YIITyOJIeH s, 3aKPEIICHHS TIOTYYEHHBIX TEOPETUUECKUX 3HAHUIA;

COBEPILICHCTBOBAHUS YMEHHUI TIPUMEHSTH TIOJTYYCHHBIC 3HAHUS HA TIPAKTHKE;

BBIPAOOTKM TaKUX NPO(PECCHOHATBHO 3HAUYMMBIX KadyecTB, KaK CaMOCTOSTENBHOCTb, OTBET-
CTBEHHOCTb, TOYHOCTh, TBOPUYECKAsI HHUIIMATHBA TIPU PEIICHUH ITOCTABJICHHBIX 3a/1a4.

B cooTBeTcTBUM C L1ENBIO COAEPKAHUEM JJA0OPATOPHBIX PaOOT MOTYT OBITh SKCIIEPUMEHTAIbHAS
npoBepka (GopMyJI, METOAMK pacyeTa, YCTAHOBJICHUE U TOATBEPKICHUE 3aKOHOMEPHOCTEH, 03HAKOM -
JICHHUE C METOIMKaMU [TPOBEACHUS SKCIIEPUMEHTOB, YCTAHOBJICHHE CBOMCTB BEIIECTB, UX KAUeCTBEHHBIX
Y KOJIMYECTBEHHBIX XapaKTEPUCTUK, HAOIIOICHUE PA3BUTHS SBJICHUH, IPOLIECCOB H .

B nporecce 1abopaTopHOro 3aHATHs 00yYaroIIKecs BHITOIHIIOT OAHY MM HECKOJIBKO J1abopa-
TOPHBIX pabOT MO PYKOBOJICTBOM IIPETIOAABATENS B COOTBETCTBHH C N3y4aeMbIM COJICpKAHUEM yueO-
HOT'0 MaTepHaa.

[Tpu moaroTOBKE K 1AOOPAaTOPHBIM 3aHATHIM, 00yUJaIOMIMMCSI HEOOXOIMMO N3YYUTh OCHOBHYIO
JUTEPATypy, O3HAKOMUTHCS C JOMOJHUTEIBHON IuTeparypoil. Ilpu 3ToM yuecTb peKOMeHIauu mnpe-
nojaBarens U TpeOoBaHMs y4eOHOH mporpamMmbl. B Xoie MOArOTOBKH K JIAOOPAaTOPHBIM 3aHSTHIM
HE00X0/IMMO OCBOMTH OCHOBHBIE MOHATHUSA M METOJAMKU pacueTa Nmokas3aresiei, OTBETUTh HAa KOHTPOJIb-
HBIE BOIIPOCHI.

B Teuenune nmabopaTopHOro 3aHATHS CTYJEHTY HEOOXOAMMO BBINOJIHUTH 33aJaHMs, BbIJAHHbIC
npernonaBateneM. [locie BIMONHEHHUST paObOTHl CTYACHT JOJDKEH MPEACTABUTh OTYET O MPOJCTIaHHON
pabote ¢ 00CyXIeHHEM MOITYYEHHBIX PE3yJIbTaTOB U BBIBOJIOB.

Otuyet no n1abopaTopHOI pabOTe AOHKEH COEPIKATh:

- TeMY U LieJb Ja00paToOpHOil paboThI;

- TUTaH BBITTOJTHEHHUS PaOOTHI IO IMTyHKTAM;

- CTPYKTYPHUPOBAHHOE U3JI0’KEHHE XOJIa BBIIIOJIHEHUS C YKa3aHUEM KPAaTKUX TEOPETHUECKUX CBEICHUM,
BBITTOJIHEHHBIX TPAKTUIECKHUX JICHCTBHIA U PE3yJIBTATOB 110 KAKIOMY ITyHKTY TIaHA;

- 001111€e BBIBOBI.

OxoHuaTenbHas OIIEHKA 3a BBIMOJIIHEHHE J1A00PaTOpHOW pabOTHI CTYISHTY CTaBUTCS B pe-
3yJIbTaTe 3aIUUTHI JaOOPAaTOPHOIM PaboOThI, B X0/1€ KOTOPOW KOHTPOJIUPYETCS BBIIOJHEHHE J1abopaTop-
HOU paboTHI C PECTABICHUEM OTYETa M BBITIOJIHSETCS IEPCOHATBHOE COOECEIOBAHUE TI0 TEOPETHYE-
CKUM U IPAaKTUYECKUM BOIPOCAM T€MbI pabOTHI.

B xope BbinosnHEeHUs 1aO0paTOPHON pabOThI y CTYI€HTOB (POPMUPYIOTCS MPAKTUYECKUE YMEHUS
U HaBBIKM OOpAalLIeHUs C PAa3IUYHBIMU NPUOOpaMH, YCTAaHOBKAMH, JIAOOPATOPHBIM OOOPYIOBAHUEM,
anmaparypou, KOTOpble MOTYT COCTaBJISTh 4acTh MPO(ECCHOHAIBHONW MPAKTUYECKOH MOATOTOBKH, a
TaKXe UCCIIeZIOBaTeNIbCKUEe YMeHHsl (Ha0Ir01aTh, CPaBHUBATh, AHAJIM3UPOBATh, YCTAHABIMBATH 3aBUCH -
MOCTH, JIeIaTh BEIBOJIBI K 000OIICHHS, CAMOCTOATEIBHO BECTH HCCIIEIOBAHUE, ODOPMIIATE PE3YIIbTATHI).

MeTtoanyeckue yKazaHus VISl 00y4alOIIMXCS 10 OPraHU3aluHl CAMOCTOSATEIbHOI padoThl

CamocrositenpHas paboTa 00yJaromuxcsi HaIpaBjieHa Ha CAaMOCTOATEIIbHOE U3yYeHHUE OTEIb-
HOU TeMbl yuyeOHOH mucuuiuivHbel. CamocTosTenbHas paboTa sBiseTcs 00s3aTeNbHOM I KaXKI0ro
oOyuaromierocs, ee o0beM omnpezensercs yueOHbIM m1aHoM. [Ipu camocrosTenbHON paboTe CTyAEeHT
B3aUMOJICHCTBYET C pPEKOMEHIOBaHHBIMM MaTepuajaMHd IpH Y4YaCTUU IIPENojaBatresis B BUJC
KOHCYJbTAMid. J[J1s1 BBIOJTHEHUSI CAaMOCTOSATENILHOW PabOThI MPEIYCMOTPEHO METOIMYECKOoe obecrie-
YeHHue. DIIEKTPOHHO-OMOINOTEUHO crcTeMa (JIeKTpOHHAst OUOIMoTeKa) 00eCeunBaeT BO3MOXKHOCTh
WHIMBUIYAIBHOTO JOCTYIA KaXKIOTO 00YYaIoUIerocs 13 J000H TOYKH, B KOTOPO MMEeTCsl TOCTYT K
cetu nTepHer.

6.2 MeToguvecKkue peKOMEHIAIUM IS IPenoaBaTeJisi

BzaumoneiicTBre npenojgaBaress co CTyAEHTAMU MOXXKHO Pa3AeIuTh HA HECKOJIBKO COCTaBIISIO-
[IMX — JICKIMOHHBIE, MPAKTUYECKUE U TaOOPATOPHBIC 3aHATUS U KOHCYTBTUPOBAHUE. [Ipenonasa-
TeJIb JOJKEH MOCJIEA0BATEIbHO BBIYUTATh CTYAEHTAM PAJl JICKLIHM, B X0A€ KOTOPBIX CIEIYET COCPENO-
TOYUTh BHUMAaHUE Ha KJIIOYEBBIX MOMEHTAX KOHKPETHOI'O TEOPETUYECKOI0 Marepuala, a TakxKe opra-
HU30BaTh MPOBEJACHUE MPAKTHUYECCKUX 3aHATHH TaKUM 00pa3oM, YTOOBI aKTHBHU3HPOBATH MBIILICHUE
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CTYJI€HTOB, CTUMYJUPOBaTh CAMOCTOATEIbHOE U3BJICUEHUE MU HEOOXOAMMOW MH(pOpMAIUH U3 pa3-
JIMYHBIX MCTOYHHMKOB, CPABHUTENIbHBIN aHAIU3 METOAOB PELIEHUI, COMOCTABIEHUE IOJIyYEHHBIX pe-
3yJbTaTOB, (DOPMYIUPOBKY M ApryMEHTAIIO COOCTBEHHBIX B3IVISIIOB HA MHOTHE CIIOPHBIE TPOOJIEMBI.

Ilepen HayanoM npenogaBaHus MPEoIaBaTeN0 HEOOX0IUMO:

- U3YYUTh pabovyI0 MPOrpaMMy, LeJIU U 3a1a4u JUCHUIUIMHBI;

- YeTKO NPEeACTaBIATh ceOe, KaKue 3HaHUS, YMEHHS U HaBBIKHU JIOJKEH IPUOOPECTH CTYIEHT;

- IO3HAKOMUTCS C BUJIaMU y4eOHOM paboThI;

- U3YUYUTh COACPKAHUE PA3EIIOB JUCLUILINHBI.

B X04€ JICKOUOHHOI'O 3aHATHA IPCIIoAaBaTClib AOJIKCH HA3BaATb TEMY, yqe6HHe BOIIPOCHI,
O3HAKOMMUTH CTYACHTOB C ICPCYHEM OCHOBHOM U HOHOHHHTGHBHOﬁ JIUTCPATYPHI 10 TCMEC 3aHATHA.

Bo BcTynuTenbHOM 4acTH JEKIIUH 000CHOBATh MECTO U POJIb U3Y4aeMOM TeMbl B yueOHOIl 1uc-
LUIUIMHE, PACKPBITh €€ MpaKTUYeckoe 3HaueHue. Eciu unTaercs He mepsas JEKLHs, TO HE00X0IUMO
yBSI3aTh €€ TeMy C MPeIbIAYIIeH, He Hapyllas JJOTHKH H3JI0KEeHUs yueOHoro Matepuana. Jlekuuto cie-
JyeT HaYMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KpyT T€X BOIIPOCOB, KOTOPHIE B €€ X0/1€
OyIyT pacCMOTPEHBI.

B ocHOBHOI1 yacTu J€KIMU CIEIYET PACKPBIBATh COJACPKAHNUE YUEOHBIX BOIPOCOB, AKIIEHTUPO-
BaTh BHUMAHUE CTYJCHTOB Ha OCHOBHBIX KaTEropHsX, SBJICHUSAX U MpoLEeccax, 0COOEHHOCTAX UX Ipo-
TEeKaHUsA. PacKpbIBaTh CYIIHOCTb M COAEPKAHHE PA3IMUHBIX TOYEK 3PEHHUS M HAYYHBIX MOJXOIO0B K
OOBSICHEHHIO T€X WJIM WHBIX SBJICHUN U TiporieccoB. CiemayeT apryMeHTHPOBaHO OOOCHOBAaTh COO-
CTBEHHYIO ITO3ULMIO 110 CIIOPHBIM T€OPETUYECKUM BolpocaM. [IpuBoauTs npumepsl. 3agaBaTh 110 XO4Y
U3JI0’KEHUS JIEKIMOHHOIO MaTepHalia pUTOPUUECKHE BOMPOCHl U CAMOMY JaBaTh Ha HUX OTBET. JTO
CIOCOOCTBYET aKTMBM3ALIUU MBICIUTEIBHON NEATEIbHOCTH CTYIEHTOB, MOBBIIICHUIO UX BHUMaHUS U
MHTEepeca K MaTepually JIeKLUH, ee cojepkanuto. [lpernonasarens 10KeH pyKOBOJIUTH pabOTON CTYy-
JICHTOB I10 KOHCIIEKTHPOBAHUIO JICKIIMOHHOT'O MaTepuaa, MoA4epKkuBaTh HEOOXOAUMOCTb OTPAKEHUS B
KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUN N3y4aeMOl TeMbl, 0000 BBIJEISSI KATETOPUMHBIN anmnapar.

B 3akmrounTenbHOM Y4acTH JEKIMH HEOOXOIUMO CPOpMYyIMpOBaTh OOIIHME BBIBOJABI MO TEME,
pacKpbIBAIOIIME COJEPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIeKIUU. OOBSBUTH TJIAH OUYEPETHOTO
MIPAKTUYECKOT0 WM JJAOOPATOPHOIO 3aHATHUSA, AaTh KPaTKUE PEKOMEH/IAILIMU 110 [TOATOTOBKE CTY/IEHTOB
K MPaKTUYECKOMY 3aHITHIO WM JlabopaTopHOU padbore. Onpenenutb MECTO U BpeMsi KOHCYJbTAIluN
CTY/IeHTaM, MOKEJIABIIMM BBICTYIIUTh Ha 3aHATUH C AOKJIaaMH U pedeparaMu M0 aKTyaJIbHBIM BOTIPO -
cam 00Cy»X1aeMOi TeMBI.

[lenp mpakTHUECKUX U JTaOOPATOPHBIX 3aHATHH - 00€CIEeYUTh KOHTPOJIb YCBOEHHUS Y4eOHOTO
MaTepuaia CTyJeHTaMH, pacUIMpeHue U YriyOJieHue 3HAaHUM, MMOJIYYCHHBIX UMH Ha JICKIUSIX U B X0/
camocTosTenbHON paOoThl. [loBblmieHne 3PpPEeKTUBHOCTH MPAKTHUUECKUX 3aHITHH JOCTUTAeTCs TMO-
CPEIICTBOM CO3JIaHUSI TBOPYECKOW OOCTAHOBKH, PACMOJararoliell CTYJEHTOB K BBICKA3bIBAHHIO COO-
CTBEHHBIX B3IJISJIOB U CYXKICHHI MO 00CYXIaeMbIM BOIIPOCAM, JKEJIAHUIO Y CTYACHTOB MOpadoTaTh y
JIOCKHU TIPU PEILICHUH 3a/1a4.

[Tocne kaxao0ro JEKIMOHHOTO, Ja00PaTOPHOTO M MPAKTUYECKOTO 3aHATUS CHENATh COOTBET-
CTBYIOIIYIO 3allUCh B JKypHajaxX ydeTa IMOCEHIAeMOCTH 3aHATUHA CTYJIEHTAaMH, BBIACHHTH y CTapOCT
y4eOHBIX TPy MPUYUHBI OTCYTCTBUS CTYJCHTOB Ha 3aHATHIX. [[pOBOIUTH TPYIIOBBIE U UHIUBUIY-
aJTbHBIC KOHCYJIBTAIIMU CTYICHTOB 110 BOITPOCAM, BOSHUKAIOIINM Y CTYJCHTOB B XOJI€ UX IMOJATOTOBKH K
TEKYyIIeH U MPOMEKYTOYHON aTTeCTAllMU MO Y4eOHOM TUCIUIUINHE, PEKOMEHIOBATh B MOMOIIb y4yeo-
HBIC U IPYTHE MaTEePHAIIbI, @ TAKKE CIIPABOYHYIO JTUTEPATYPY.

DK3aMeH WJIM 3a4eT IO JWCIUILIUHE MPOBOAMUTCS B (OPME YCTHOTO OTBETA C IMOCIEIyIOIIeH
WHAUBHUAYAIbHON Oeceloi CO CTYJEeHTOM Ha OCHOBE KOHTPOJBHBIX BOMPOCOB. OIeHKa BBHICTABISETCS
npernoiaBaTeNieM U 00bsABIseTCA Tocie oTrBeTa. [IpenonaBaTens, MPUHUMAIOIININ 3a4eT WM DK3aMeH,
JUYHO HECET OTBETCTBEHHOCTH 32 MPABUILHOCThH BHICTABIICHUS OLEHKH.
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OcoGennocTu peanu3anuu AMcUMIIMHBI «OCHOBBI HU(POBOIl 00PAOOTKH CUTHAJIOBY IS
WHBAJINM/I0B U JIHI C OTPAHHYCHHBIMH BO3MOKHOCTSIMHU 30POBbSI

O6yuenue no maucuuruimae «OCHOBBI ITUGPOBON 00paOOTKM CHUTHAJIOBY» WHBAIWIOB U JIUI C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370pOBbs (anee OB3) ocymiecTBisieTcs mpenoiaBaTesieM ¢ yueToM
0COOEHHOCTEN NMCUX0(U3NUECKOTO PA3BUTHS, UHIUBUYAJIbHBIX BO3MOXXHOCTEN U COCTOSTHUS 3/10POBbS
TaKuX 00yYaroMIHUXCs.

OO6yuaroniyecs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI 00€CIIeUeHbI 3JIEKTPOHHBIMU 00-

pa3oBaTeNbHBIMU pecypcamMu B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 3[JOPOBBS.
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7 @oHAbI OLEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJIS M OLIEHUBAHNUS Pe3yJIbTATOB 00y4eHHs

Mertozauka npenojaBaHus TUCHUILTHHB « OCHOBBI IUPPOBOI 00pabOTKU CUTHATIOB» U pean3a-
1M KOMIIETEHTHOCTHOTO TMOJIX0/1a B U3JI0KEHUHU U BOCIPHUATUH MPETyCMATPUBAET UCIOJIB30BAHUE CIIE-
IYIOIUX aKTHUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEICHHS TPYIIIOBBIX, HHIUBUAYAIBHBIX, Ay JUTOPHBIX
3aHSATUI B COUYCTAHWH C BHEAYTUTOPHOW pabOTOH C 1eIbio (POPMUPOBAHUS U PA3BUTHS MTPOHECCHOHAIE-
HBIX HAaBBIKOB, 00yUaIOIINXCS:

- JICKIIUU C MPOOJIEMHBIM U3JI0KEHUEM;

- BBITMOJIHEHUE U 3alIUTa JJAOOPAaTOPHBIX padoT;

- HalKMCcaHue | 3ammTa pedepara;

- OpraHM3alys U MPOBEACHHUE TEKYIIEro KOHTPOJS 3HAaHHWM CTYJEHTOB B (opMme OIaHKOBOIO
TECTUPOBAHUS.

OueHo4HbIe CPeACTBA JUIA TEKYIIero KOHTPOJIsl yCeBaeMoCTH, MPOMEeKYTOUYHOI aTTecTa-
MU 10 HTOTaM OCBOEHHUS TUCHUIIMHBI H Y4eOHO-MeTOIHYeCKOe ofecriedeHne CaMOCTOSITeTbHOI
padoThI CTYICHTOB
B mporecce 00ydeHHs UCTIONB3YIOTCS CIACAYIOLIME OIEHOYHbIE (POPMBI CaMOCTOSITENILHOW pabOThI
CTYJICHTOB, OLICHOYHBIE CPEJICTBA TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOUHBIX aTTEeCTAIHIA:
— TecT,
— peodepar,
— 3ammra J1a00paTOpHBIX padoT,
—  3auer.

®oHJ OLIEHOYHBIX CPEACTB JIsl IPOBeIeHUsI IPOMEKYTOYHOM aTTecTALMU 00y4AIOIIUXCSH 110
AUCHHILIMHE (MOIYJIIO)
[lepeyenp KOMIIETEHIMI C yKa3aHHEM 3TaloB MX (OPMHPOBAHUS B IMPOIECCE OCBOCHUS 00-
pa30BaTeIbHOM IPOrpaMMBl.
B pesynbraTe oCBOCHUS MUCIHMILIHHBI (MOYIs1) HOPMUPYIOTCS KOMIIETCHITUH:

Kox xomme- B pe3yabTare ocBOeHUs1 00pa30BaTEJIbHON MPOrPaMMbI 00y4AaIOLIUIACS /10J1-
TEeHINUH ’KeH 00J1a/1aTh
OIIK-11 CriocobeH poBOIUTH HaYYHBIE SKCIEPUMEHTHI C HCIIOJIb30BAaHHEM COBPEMEHHOTO HCCIIe-
JOBATCIBbCKOI'O 06Op}IZ[OBaHI/I$I n HpI/I60pOB, OLICHUBATL PC3YyJIbTAThI I/ICCJ'IG,I[OBaHI/Iﬁ

B nmponecce 0OCBOCHUSA OGpﬁBOB&TGHBHOﬁ ImporpaMmbl JaHHBIC KOMIICTCHIIMHU, B TOM YHCJIC UX OTACIIb-
HBIC KOMIIOHCHTHI, (i)OpMI/Ip}IIOTCSI IIO3TAITHO B XOJ€ OCBOCHHA 06y‘-IaI-OHII/IMI/IC$I JUCHHUITIINH (MOJIy-
J'Ieﬁ), MPAaKTUK B COOTBETCTBUH C y‘-Ie6HLIM IJIAHOM U KaJICHAAPHBIM Fpa(bI/IKOM yqe6H0ro rnmpormnecca.

7.2 llIkana u KpUTEPUN OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHUS
[Toka3zaTenem OIEHMBAHUS KOMIIETEHIMH Ha Pa3JIMYHbIX dTanax ux (OPMHUPOBAHUS SBISETCS
JIOCTIDKEHHE 00yYarOIIMMUCS TUTAHUPYEMBIX PE3yIbTaTOB O0yUEHHUS 110 JUCITUTUTHHE (MOIYJIIIO).



IToka3aTeib

Kputepun onennBanus
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OIIK-11 CriocoOeH mpoBOIUTh HAYYHBIE SKCIIEPUMEHTHI C UCTIOIh30BAHUEM COBPEMEHHOT'O UCCIICI0BATEILCKOTO 000PY/I0BaHUS U IPUOOPOB, OLICHUBATH PE3YJIBTAThI UCCIIEO -

BaHUI

3HaTh: ocHOBHBIE | OOyuarommiics ne- | OOyyaromuiicss JeMOHCTPUPYET HENOIHOE cooT- | OOydaromuiicss neMoHcTpupyeT 4a- | OOyuaromuiics AeMOHCTPUPY-
OPUHIMIBL  IU(PO- | MOHCTPUPYET IIOJHOE OT- | BETCTBHE 3HAHMH OCHOBHBIX NPUHLIUIOB HU(PPO- | CTHYHOE  COOTBETCTBHE  3HAHUH | €T IOJHOE COOTBETCTBHE HEOO-
BOI 00pabOTKH CUT- | CyTCTBHE WIIM HEAOCTa- | BOil 00pabOTKM cUrHANOB. J[OyCKAarOTCS 3HAYHM- | OCHOBHBIX ~TMPUHIMIOB [U(GPOBOH | XOMUMBIX 3HAHWUH OCHOBHBIX

HaJIOB.

TOYHOE COOTBETCTBHE 3HA-
HUI OCHOBHBIX TPUHIIUTIOB
upoBoit 0OpPabOTKH CHT-
HAaJIOB.

TeNbHBIE  OIIMOKH, MpPOSBISIETCS  HEAOCTa-
TOYHOCTbH 3HAHUH, MO PsLy MOKa3aTeael, o0yda-
IOIIUIICA HCIBITBIBAECT 3HAYUTEIbHBIC 3aTPyIHE-
HUS TIPY OTIEPUPOBAHUN 3HAHUSAMU IIPHU UX Iepe-
HOCE Ha HOBBIE CUTYaIlUH.

00pabOTKU CUTHANOB. JlOMyCKarOTCs
HE3HAYUTEIbHBIC OIIHOKH, HETOYHO-
CTH, 3aTPyJHEHHS TPH aHAJIUTHYE-
CKHX OIl€panusix.

MIPUHIUIIOB 1TU(POBOI 00pa-
0orkn curHanoB. CBoOOIHO
OMepUpyeT MNPUOOPETEHHBIMU
3HAHUSIMU.

YMeTh:
NpPUMEHSTh  Teope-
THYECKUE  BBIBOIBI

JUIS aHaIu3a U CHH-
Te3a cucreM nudpo-
BOI1 00paboTKM cwHr-
HAJIOB;

NPUMEHATh  OCHOB-
HBIE 3aKOHOMEpHO-
CTH 00pabOTKH CHUT-
HAJIOB JUISl PEUICHUSI

OOyyaroiuiicss He yMeeT
WM B HEJOCTATOYHOM CTe-
MEHH yMeeT MNPHUMEHSIThH
TEOPETHUECKHUE BBIBO/IbI
JUIS aHaJIM3a M CHUHTE3a CH-
creM U poBoil 00paboTKH
CHTHAJIOB; [IPUMEHSATh
OCHOBHBIE 3aKOHOMEPHOCTH
00pabOTKH CUTHAJOB s
pelleHus]  IPaKTHYECKUX
3a1ad4.

OO0yuaromuiicss TEMOHCTPUPYET HETOIHOE COOT-
BETCTBUE YMEHHUH NPUMEHSATh TEOPETUUECKHUE
BBIBOABI AJIs1 aHAJIM3a M CUHTE3a CHUCTeM LH(po-
BOiI1 00pabOTKM CUTHAJIOB; TPUMEHSITh OCHOBHBIE
3aKOHOMEPHOCTH OOpaOOTKM CHUTHAIOB ISl pe-
HICHUS MPaKTHYECKUX 3a1a4u. JlomycKaloTcs 3Ha-
YUTENbHBIE OIIMOKH, IPOSBISETCS HENOCTa-
TOYHOCTh YMEHH, 1O psIy TMokazarenei, o0y-
YarOLIUICS UCTIBITHIBAET 3HAUYUTEIbHBIE 3aTPYa-
HEHHS TPU ONEPUPOBAHUM YMEHWSMH IPU HX
IMEPEHOCE HAa HOBLIC CUTYallH.

OOyuyaromuiics JAEMOHCTPUPYET Ya-
CTUYHOE COOTBETCTBUE YMEHHH TpH-
MEHSTh TEOPETUUECKHE BBIBOIBI UIS
aHaJIM3a ¥ CHHTE3a cucTeM u(poBoit
00pabOTKM CHUTHAJOB; TMPHUMEHSITH
OCHOBHBIE 3aKOHOMEPHOCTH 00pa-
OOTKM CHUTHAJIOB JUISA PEIICHUS IMpaK-
TUYCCKHUX 3ajad4. YMmenus OCBOCHBHI,
HO JIOIyCKAIOTCS HE3HAYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHCHHUS
npu AHAJIUTUYCCKUX orcpanusx,

OOyyJaroIuicss 1EMOHCTPHPY-
€T TOJIHOE COOTBETCTBHE yMe-
HUA TIPUMEHATh TeOopeTHde-
CKHE BBIBOJIBI ISl aHallu3a U
CHHTe3a cucTeM nuppoBor
00pabOTKN CHUTHAJIOB; IPHMeE-
HATH OCHOBHBIE 3aKOHOMEPHO-
CTH 00pa0OTKH CUTHAJIOB JIJIst
peLIeHus NPaKTUYECKHUX 3a/ad.
CBo0OOJHO omepHupyeT MpHoo-
PETCHHBIMH YMCHHUSIMHU, TPH-

MpPaKTUYECKUX  3a- MepeHoce YMEHUI Ha HOBBIC, HECTAH- | MEHSET UX B CUTYallUIX MOBHI-
Jad. JTAPTHBIE CUTYAIHH. [IEHHOH CII0KHOCTH.

Baanerb: HaBbika- | OOyuatommiics He Biaaeer | OOydJaromuiics YacTHMYHO BianeeT HaBbikamu | OOyuaromiumiicss BiajgeeT HaBblkamu | OOyd4aroImuiicss B TOJHOM
MU TPAKTHYECKOTO | MUJIM B HEIOCTATOYHOW CTE- | MPAKTHYECKOTO MPUMEHEHUS! TeOpHH NU(POBOH | MPAaKTHYECKOTO NMPUMEHEHHUs TEOpHH | 00beMe BIIaJeeT HaBBIKAMHU
MPUMEHEHHS TCOPUH | TICHW BIIaJceT HaBBIKAMH | OOpabOTKHM CHUTHAJIOB I peanu3anud Mudpo- | mudpoBoit 0OpabOTKH CHUTHAJIOB JJISA | MIPAKTUYECKOTO  MPUMEHEHHS
1 QpoBoi o0pa- | MPaKTUYECKOro TPUMEHe- | BBIX cucreM. JlomycKaloTcsi 3HAYMTeNbHBIE | peann3aluu TUQPOBBIX cucteM. Ha- | Teopun mudpoBoii o0paboTku
OOTKM CUTHAJIOB JUIS | HUSI TeOpur MU(POBOH 00- | OMIUOKH, MPOSBISACTCS HEAOCTATOYHOCTD BIaJie- | BBIKH OCBOCHBI, HO JIOMYCKAIOTCS HE- | CHTHAJIOB JUIsl  peau3aluu

peanm3anuu mudpo-
BbIX CUCTEM.

pabOTKH CUTHAJIOB JJIS pea-
JTU3al U QPOBBIX  CH-
CTEM.

HUSI HaBBIKaMU TI0 Py mokazateneid. OO0ydaro-
HII/II>'IC$[ HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYy AHCHU A
MIPU MPUMEHEHUH HAaBBIKOB B HOBBIX CUTYyallHAX.

3HAYHTENFHBIE OIMNOKH, HETOYHOCTH,
3aTPyOHEHHUST TIPU  aHATATHICCKHX
omepanusax, IepeHoce YMEHUU Ha

IH(POBBIX CHCTEM.
CBOOOJHO TMpHUMEHSAET TMOIy-
YCHHBIC HABBIKM B CUTYalHUsAX
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HOBBIC, HCCTAHAAPTHBIC CUTYalUH.

MHOBBINIEHHON CI0KHOCTH.
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dopma NIPOMeKYTOYHOM aTTeCTALMU: 3a4eT.

[IpomerxyTouHas aTTecTalnys ooydarouuxcs B (popme 3a4é€ra NPOBOJUTCS MO pe3yJIbTaTaM Bbl-
MIOJIHEHUS BCEX BUA0B YUEOHOM pabOThl, IPEyCMOTPEHHBIX YUYEOHBIM IJIAHOM 110 JaHHOW TUCHUIUINHE
(MOAyJI0), IPU 3TOM YUYUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TEUEHUE CEMe-
ctpa. OneHKa CTeNeH! JOCTUKEHHS 00yJarolUMHUCA IUTAaHUPYEMbIX PE3yJIbTaTOB 00YUYEHHUS 110 AUCLIU -
IUIMHE (MOAYIIIO) TPOBOAUTCS MpenojaBaTeseM, Be Iy UM 3aHATHS 110 AUCHUILTUHE (MO/LYJII0) METOAOM
sKCIepTHOHM oueHkH. [lo uToram mpomexkyTOYHOW aTTecTalMy MO JAUCUUIUIMHE (MOJYJIO) BBICTaB-
JIETCS OLICHKA «3a4TEHO)» UIIU «HE 3a4TCHO».

K HpOMe)I(YTOIIHOfI arreCTaluu OOIMMYCKAIOTCA TOJBKO CTYACHTBI, BBIIIOJHHUBIIHWE BCC BHJ/IbI
yueOHoil paboThl, IpelycMOTPEHHbIE paboueil mporpaMMoi MO AUCIUIIIUHE.

Ixana
OLlCHUBAHUA

Onucanue

BoinonHeHs! Bce BBl yueOHOM pabOoThI, MPEeayCMOTPEHHBIE Y4EOHBIM IIIaHOM.
CTyneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUHN, YMEHUH, HABBIKOB ITPUBE/ICH-
HBIM B Ta0JIMIaX MOKa3aTeliel, onepupyeT NpHoOpEeTEHHbIMU 3HAHUSIMU, YMe-
3auTeHo HUSIMH, HABBIKAMMU, IPUMEHSET UX B CUTyalUsAX [TOBBILICHHOU CI0KHOCTH. [Ipn
STOM MOTYT OBbITh JONYIIEHbl HE3HAUYNTEJIbHbIE OUTMOKH, HETOUHOCTH, 3aTpy/i-
HEHUs [IPU AHAIUTUYECKUX OIEPALMX, IEPEHOCE 3HAHUI U YMEHUN Ha HOBBIE,
HECTaHJAapPTHBIC CUTYyalUH.

He BbinosiHeH oauH miu Oosee BUAOB yueOHON pabOThl, MPeSyCMOTPEHHBIX
yueOHbIM 1maHoM. CTyACHT AEeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUM,
YMEHHH, HaBBIKOB IPUBE/ICHHBIM B Ta0JIMLaX [TOKa3aTeseil, 1omycKaloTcs 3Ha-
YUTEIbHbIE OIIUOKH, MPOSIBISETCS OTCYTCTBUE 3HAHUM, YMEHH, HABBIKOB I10
psAy ToKa3aTeslel, CTYACHT HUCHBITHIBAET 3HAYUTENIbHbIE 3aTpyIHEHUs Mpu
OIIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

He 3aureno

®OH/JbI OHEHOYHbLIX CPEJACTB IIPEACTABJIEHDBI B IIPUJIOKEHHUH b K PA-
BOYEM ITIPOTPAMME.
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[Tpunoxxenue A

CTpykTypa u cofep:kaHue TUCHUIIMHBI «OCHOBBI HU(PPOBOI 00pAOOTKH CHTHAJIOB)
10 HanpaBJeHuI0 NoATroToBKH 15.03.04 ABTOMaTH3aUsI TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJACTB (0akanaBp)
OuHoii popmbI 00yUEeHHUSI

2. | Buabl yueOHoii pa6oThl, BKIOYAA N
= Buabl camocTosiTe1bHOM padoThl cTyaeH- | PopMbl aTTe-
Ne g CaMOCTOSAITEJILHYIO padoTy CTy-
Pazpnen S TOB cTaluu
n/m $ | JdeHTOB, U TPYAOEMKOCTh B Yacax
©la I/C | Jlag | CPC | KCP | K.P. | KIL. | YO |3JIP T P ) 3
1. Beenenue ) i ) 4 n
2. ["apMoHMYecKHii aHAIU3 CUTHAJIOB ) i 5 4 N N .
- + +
3. AHaOTOBBIC (PHITETPHL. ) i ) 4
4. JMcKkpeTHBIE MOAETH CUTHAJIOB 4 5 +
- 7
5. JIlvHeiiHbIe TUCKPETHBIE CUCTEMBI 5 i > 4 - + +
6. [IpuHOUIBI TOCTPOCHUST U KJIACCH(DUKALMS ) i 4 4 + + +
TQPOBBIX (HDHUIHTPOB
J’_
7. PexypcuBHBIe TG POBBIE GHUITHTPHI ) i ) 4 n n
J’_
8. Hepekypcusnble nudposbie GUIbTPHI ) i 5 4 i N
Dopma ammecmayuu 7 1 3
Bcezo uacos no oucyunnune 18 - 18 36
O4Ho-3204HOI GopMBbI 00yUYeHHS
2 | Buabl yueOHoi padoThl, BKIOYAS .
= Buasbl camocTosiTeIbHON padoThI cTyfAeH- | DOpMBI aTTe-
Ne g CaMOCTOSITEJILHYIO PadoTy CTy-
Paznen S TOB cTauuu
n/m $ | JdeHTOB, U TPYAOEMKOCTh B Yacax
© la II/C | Ja6 | CPC | KCP | K.P. | KIl. | YO | 3JIP T P 9 3
1. | Breaenue 4
2. | 'apmoHuYeckuii aHAJIN3 CUTHAJIOB , 5 > ] n n
3. | AHanoroBsie (PHIBTPHL 2 + +
4. JWCKpeTHBIE MOJIENIN CUTHAJIOB 2 2 6
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JIuneiHble UCKPETHBIE CUCTEMBI

2 8
[IpuHiunel mocTpoeHus M KiaccuUKaLMs ) 6
HGPOBEIX GUIHTPOB
PekypcuBHble udposbie GUIBTPHI 6
2
Hepekypcusable nudposble GUIbTpbl ]
Dopma ammecmayuu
Bcezo uacoe no oucyunaune 10 54
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[Ipunoxenue b k paboueii mporpamme

MUHHUCTEPCTBO HAYKHU 1 BBICILIET'O OBPA3OBAHUSA POCCUMCKOM ®EJIEPAIIN
OEJIEPAJIBHOE [OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXIEHUE BBICILEI'O OBPA30BAHKS

«MOCKOBCKHH MOJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)
DJIEKTPOCTAIbCKHMI HHCTUTYT (puiinasn)
MoOCKOBCKOI'0 NOJTUTEXHUYECKOTO YHUBEpPCUTETA

Hamnpagnenne moarotoBku
15.03.04 ABTOMaTH3aNUs TEXHOJIOTHYECKHX NMPOLECCOB U MPOU3BO/ICTB

HanpasnenHocTh 00pa3oBaTeIbHOM MPOrpaMmbl
«P000TH3MpPOBAHHBIE KOMILIEKCHD)

®opma 00ydeHHUsI: OUHASI, OUHO-3a0UHAS

Bun npodeccrnonanbHOM neATETLHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKASL.

Kadenpa: «IIpuknagnas maremaTiuka u HHQOPMATHKa

®OH/JI OLIEHOYHBIX CPEJICTB
MO JUCLUTIJIMHE
«OCHOBBI IU®POBOI OBPABOTKHU CUTHAJIOB»

Cocras: 1. [laciopT ¢oH1a OLICHOUHBIX CPE/ICTB
2. OnucaHue OLEHOYHBIX CPEJICTB!
nepevyeHb BONPOCOB Ha 3a4eT,

TECT,
3al1UTa JJabopaTopHBIX padoT,
TeMaTHKa pedepaTos

CocTaBuTelb:

C.A. PeBun

Onexrpoctans 2026
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Macmopr
(oH1a OLIEHOYHBIX CPEACTB MO TUCHUILIMHE
«OcHoBbI 1UGPOBOI 00PAOOTKH CUTHAJIOBY»

HampagiieHrne noaroToBku
15.03.04 ABToMaTH3aNUs TEXHOJOTHYECKHUX MPOLECCOB U MPOU3BOJCTB

HanpasienHocTs 00pazoBaTeabHOM MPOrpaMMbl
«P0o00TH3MPOBAHHBIE KOMILJICKCHD»

Kpanuduxkanus (creneHb) BbITYCKHIKA

bakanasp

dopma 00yueHus

Oo4YHasA, O4YHO-3a04YHas

Ne | Konrtponupyewmsie pazaens! (teMbl) | Kon koHTponupyemoit komiie- | HaumeHoBaHue oneHou-
n/n JUCLIMILIINHBI TEHLMU (UM €€ YacTH) HOT'O CPEACTBA
1. Bsenenue OIIK-11
2. [lapMoHMYECKHIl aHAJIN3 CUTHAJIOB OIIK-11
3.  |AHaJIOroBbI€ (PUIBTPHI. OIlIK-11
4. JluckpeTHble MOJIEJIA CUTHAJIOB OIIK-11
= P,3JIP, T
5.  [JIuHelHbIe TUCKPETHBIE CUCTEMBI OIIK-11
6. [[IpuHUOUOBI TOCTPOCHUS U KIACCH(H- OIIK-11
Kauus U(POoBHIX GUIBTPOB
7.  |PexypcuBHbIe U(ppoBbIe HUIBTPHI OIIK-11
8. |HepexypcuBHble IUPPOBBIE QGUITBTPHI OIIK-11
[IpoMexyTouHas aTTeCTalUs 3auer

19




Ta6nuna | — IOKA3ATEJIb YPOBHSI C@OPMHUPOBAHHOCTH KOMIIETEHIIAM

OCHOBBbI IU®POBOM OGPABOTKH CUTHAJIOB

OI'OC BO 15.03.04 ABTomMaTH3a1Msl TEXHOJIOTHYECKHUX NIPOLIECCOB U IIPOU3BOACTB

B mporecce ocBOoeHHUS JAHHOM JUCIHIUINHBI CTYICHT (JOPMHUPYET U IEMOHCTPHPYET CIEAYIONTHEe KOMIETSHIIHH:

KOMIIETEHIIN IlepeyeHb KOMIIOHEHTOB TexHoJsorus pop- Dopma Crenenu ypoBHeii 0CBO-
HUHAEKC MHUPOBaHUA OLICHOYHO- €HHUSI KOMIIEeTeHIU
OOPMYJINPOBKA KOMIIeTeHI M i ro CpeacTBa
OIIK-11 Criocoben mpoBOAWTH HAayYHBIE JKCIe- | 3HATD: JICKLINS, T, ba3oBblii ypoBeHb:
PHUMEHTHI C HCIIOJb30BAaHHEM COBPEMEHHOrO HMC- | OCHOBHBIE TPHHITUTIBI upoBoil  00pabOTKK | CaMOCTOSTEIbHAS P, 3HAET OCHOBHBIE IIPUHIU-
CJIEIOBATEIHCKOTO O0OpYAOBaHHUS W TpHOOpOB, | CHIHAJIOB. pabora, 3JIP, nbl 1EQPOBOii 06paboTKU
OLIEHHBATb Pe3yJIBTATbI HCCIIe10BAHM Ymern: nabopatopHble 3a- | 3 CUTHAJIOB.
MIPUMEHATH TEOPETHYECKUE BBIBOABI JJISl aHAIIN- | HATHS IloBbIIEHHBII ypo-
32 U CHUHTE3a cucTeM IuppoBoii 00pabOTKU BE€Hb:
CUTHAJIOB; Brnageer HaBBIKAMHU

INPUMEHSTH OCHOBHBIC 3aKOHOMEPHOCTH 00pa-
6OTKI/I CUTHAJIOB I PCIICHUA TMPAKTHYCCKUX
3aj1ad.

Baapers:

HaBbIKAaMH MPAKTHYCCKOT0 IPUMEHCHUA TCOPUUN
uuQpoBoii 00pabOTKH CUTHAJIOB Uil peann3a-
LMK I (PPOBBIX CUCTEM.

IIPAKTHYECKOr0 IpUMEHE-
HUSI TEOpHUH LU(PPOBOH
00pabOTKH CUTHAJIOB ISt
peanu3anud  UPPOBBIX
CUCTEM.
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7.3 OneHOYHBIE CPEACTBA MO AUCIHUTIIAHE

«OcHOBBI IU(PPOBOI 00PAOOTKH CHTHAJIOB)

Ne OC

Haunmenosanue
OLIEHOYHOT'O CPEACTBA

KpaTkas xapakrepucTruka OleHOYHOTO Cpei-
CTBa

IIpeacrasnenue oue-
HOYHOTO CpPEJCTBA B
DOC

Tect

(T)

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUMH,
MO3BOJISIONIAST  aBTOMATH3MPOBATh IPOIIe-
Iypy U3MEpEeHUs YPOBHS 3HAHUN U YMEHUUN
00y4JaroIerocs.

doHI TECTOBLIX
3aJaHui

Pedepar
(P)

[IpoxykT camocTosATeNIbHOW paboThI CTY-
JICHTa, TPEACTABIISIONINN COO0M KpaTKoe
U3JI0KEHHUE B NMHUCBMEHHOM BUJE IMOJIyYeH-
HBIX PE3YyJIbTaTOB TEOPETUUIECKOTO aHAIIN3a
OIpe/ieIeHHOW HayuyHOU (yueOHOo- uccie-
JIOBATEIIbCKOM) TEMBI, TJIe aBTOP pacKphIBa-
€T CYTh UCCIIEyeMOM MPOOIIEMbI, IPUBOUT
pa3iauyHble TOYKM 3pEHUs, a Takxke coO-
CTBEHHBIE B3IJIS/Ibl HA HEE.

Temsl pedepaToB

3amuTa naboparop-
HBIX paboT
(3J1P)

OneHka ciocoOOHOCTH CTy/I€HTa IPUMEHUTh
MIOJIyYeHHbIE paHee 3HaHUS [ IPOBECHUS
aHaJIn3a, OIlbIiTa, SKCIICPUMCHTA W BBIIIOJI-
HEHMs TOCIEAYIOIMIUX pPacyeToB, a TaKXKe
COCTAaBJICHHA BbBIBOJIOB, N UX 3alllUTa.

Otuer o
71a00paTOPHBIX
paborax.

3auéT

Wtorosasi ¢opma olieHKH 3HaHMUA. B BbIC-
X y4eOHBIX 3aBEICHMSIX MPOBOJIUTCS BO
BpEMsI CECCHHU.

Bormpocs! k 3auéry
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KOHTpOJII)HI)Ie BOIIPOCHI U 3a/TaHUA TJIAA IIPOBEICHUS HpOMe)KyTO‘IHOﬁ arrecranmmumn

Bomnpocsl k 3auery
(¢popmupoBanue komnerenuuu OITK-11

Knaccudukanus curaaios.

CriekTpalibHOE NIPEACTABICHUE CUTHAJIOB.

Henepuonnueckre curaaibl

[lepuonnueckue curHasl.

KoppenaunoHHbIi aHaus.

Knaccudukanus aHalIOrOBbIX CUCTEM.

XapakTepUCTUKU JTUHEUHON CTAlMOHAPHON CUCTEMBI.
[IpoxoxkneHre CUrHajaoB Yepe3 JMHEHHYIO CTAlMOHAPHYIO CUCTEMY.

e Ao

— e \O
—_—O

. [Auckpernsanus ananorosoro cursana. Teopema KorenbHukoBa.
. Jluckperu3anus nepuoIuuecKiX CUTHAJIOB.

. duckperHoe npeobOpazoanue Dypee.

. JluckpeTHast cBepTKa CUTHAJIOB.

. Z-ripeoOpa3oBaHKe AUCKPETHBIX CUTHAJIOB.

. KoppensaimoHHblii aHamu3 JUCKPETHBIX CUTHAJIOB.

. Hudposast punbTpamnus CUTHAIIOB.

. Peanmmzanus ungpossix ¢punsTpoB. HepekypcuBHbIE QHIBTPHI.

. Peanmzanus nudpoBbix ¢puibTpoB. PekypcuBHbIE (GUITBTPHI.

. CpaBHeHME IM(POBBIX U aHAJIOTOBBIX (PUITBTPOB.

| N I N T N T R e e S W S
D — O 003 U= W

. AnmmaparHnas peanu3zanus bUX-dunsTpa BTOpOro nopsiaka ¢popma 1 u 2.
. CpaBaenune KX u BUX ¢unbTpos.

[\
(98]

Tekymmii KOHTPOJIb
TecToBBIC 3aaHUA
¢popmupoBanue komnerenuuu OITK-11
1. Ha Bxozne uudposoro gpuiabTpa pucyHka 1 neldcTByeT cursai
. _{;Ksﬁz{&:&n T ] mops n =i,

+]

%_ﬂ opi # <
rne oTp==n/2, X=0.2.
AMITIUTY/]a BBIXOJJHOTO CUTHANIA (UIIBTPA B YCTAHOBHUBIIIEMCS PEKUME PaBHA ...

X ¥n

Pucyaox 1

c) 0.4

2. Ha pucyHke mpuBeleHAa HMMIIyJbCHAs XapaKTepUCTHKAa IUGPOBOro (PHIbTpa.

nepeaadun (bl/IJ'IBTpa Ha 9aCTOTC, paBHOﬁ YCTBCPTHU YaCTOThI JUCKPCTHU3AlIHUH, PABCH

HaxosxeHne BBIXOJHOTO CHTHAJIa C TOMOIIBIO UMITYJIbCHOM XapakTepucTHkH h(t).
. HaxoxaeHue BbIXOAHOTO CUTHAja ¢ MOMOUIbIO YaCTOTHOM XapakTepuctuku K(jm).

. [IpoexTrpoBaHKE TOJIOCOBBIX M PEKEKTOPHBIX (PUIBTPOB ¢ ucnonbzoBanueM ®HY u ®BY.

Koaddurment
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T T R *
1 1 j 3 4 n
A

e)2

3. ®a3oBbIi CABUT, BHOCUMBIN TU(PPOBHIM GUIBTPOM PUCYHKA |, Ha YaCTOTE, paBHOM YETBEPTH Ya-
CTOTBI TUCKPETHU3AINH, PABEH ...

P
-

g

1=>A>0

Pueymox 1
c)0
4. ®a30BbIl CABUT, BHOCUMBIH JINHUEHN 3a[€pKKU PUCYHKa |, HA 4acToTe, paBHOM YETBEPTH Ya-
CTOTBI AUCKPETU3ALIMH, PABEH ...

-1 -1 -1
e z z
— e L s -—

b ¥n

Pucymox 1

5. KoaddumumenT nepenayuun (Moxysnb KOMIUIEKCHOTO KodddumreHTa nepeaadn) mudpoBoro
¢unbTpa prucyHka 1 Ha yacToTe, paBHON YETBEPTH YACTOThI IUCKPETU3ALUH, PABEH ...

En T q_“u.i}h'

-1

Pucysok 1
e) NE

6. @Da30BbIif CABUT, BHOCUMBII U(POBBIM (DHUIBTPOM PUCYHKA |, Ha yacToTe, paBHOW YETBEPTH
4aCTOTHI AUCKPETU3ALIMH, PABEH ...

T

En

a) Ri‘l‘é



7. @®a30BbIN CABUT, BHOCUMBIN JTMHUEN 3aJI€P>)KKH PUCYHKaA |, HAa yacToTe, paBHOM Y4ETBEPTH Ya-
CTOTBI JUCKPETHU3ALNH, PABEH ...

-1 -1 -1 -1 -1
— " T T e
o Wa
Pucyror 1
a) — e
8. Ha Bxozae nudpoBoii TMHUY 33ePKKH PUCYHKA | JEHCTBYET CHHYCOUIATBHBIA CUTHAT Xn C

aMIUINTY 101, paBHOW euHUIIE. AMIUIMTYAA BBIXOJHOTO CUTHAJIA Yn B YCTAHOBUBILEMCS PEKUME PaB-

Ha

-1 -1 -1 -1
—— = = B i
¥a

Pucyrox 1

d)1
9. Koaddunuent nepenaun nudposoro GpuiasTpa pucyHka 1 Ha 4acToTe, paBHOW YETBEPTU YaCTOTHI
JTMCKPETH3AIINH, PABEH ...

Hn T ('"_|"'_‘\-.i ¥n "

En2

Pucyuox 1

e) 2
10. Koadpdumment nepenaun (Mo1yib KOMIUIEKCHOTO KO3 dUIIMEHTa nepeaaun) nudpoBoro
¢bunpTpa pucyHka 1 Ha 4acToTe, paBHOW YETBEPTH YACTOTHI TUCKPETU3AIUH, PABEH ...

En ("_FL.II}}LF

!

Pucyrok 1

c)"\E

11. Cucremnas pynkuus uudppoBoro GpuiabTpa ornpeaesieTcsi COOTHOIIEHUEM

Hiz)=1-2z"+z7".

@da30BbIii CABUT, BHOCUMBIN 3TUM (PUIBTPOM, HAa YACTOTE, PAaBHOW YETBEPTHU YaCTOTHI IUCKPETU3ALINHY,
paBeH ...

a) 2

12. Ha pucyHke 1 nokasaH CIIEKTp CUTHaJja Ha BXOJle AUCKpeTu3aropa. YacTora IUCKpETU3aluu paBHA

16 xI'.
CHCKTp CHUTr'HAJIa HA BBIXOJIC I[I/ICerTI/BaTOpa B I/IHTepBaJIC qacToT OT Hy.HH J0 ITOJIOBUHBI 4YaCTOTHI IHUC-

KpEeTU3alluy [IPUBEJEH Ha PUCYHKE ...
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B .

a) Pucynok 2a
13. Cucremnas GyHKIHs TUPPOBOTO GUITBTPA OMHCHIBACTCS COOTHOIICHHEM

i—A

1+ Az rne  1>A>0.

Koadduunent nepenaun GpuiapTpa Ha 4acToTe, paBHOW YETBEPTH YACTOThI AUCKPETU3ALINH, PABEH ...
e)l

14. Ha Bxoze ¢uibTpa pucyHka 1 eficTByeT curnai

X, =X 35!1[;1ﬁﬁ?|1 i

rae f=10 MI'n, X=0.1, Ty — unrepBan quckperusanuu. Yacrora quckperuzauuu F=40MI 1.
AMIUIMTYA BBIXOJHOTO CUTHAJIA B yCTaHOBHBIEMcs peskuMe ipu A = 0.9 paBHa ...
P

Z-l

Hiz} =

Xa

-l

A z

P=

Pucyrok 1

c)1
15. Ha pucyHke npuBesieHa UMITYJIbCHAs XapakTepuctuka nudposoro puibrpa. Koaddunment nepe-
nauu GUIBTpa HAa 4YacTOTE, PABHOW OJJHON BOCBMOW 4aCTOTHI JUCKPETH3AIMHU, PABEH ...

a)”'."E

16. Cucremnas ¢pyHKIMS HUPPOBOTO (GHIBTPA ONMUCHIBACTCS COOTHOIICHUEM
i

i+Az roe 1>A>0.
®da30BbIl CABUT, BHOCUMBIN ITU(DPOBLIM GUIBTPOM, HA YaCTOTE, PABHOM YETBEPTH YaCTOTHI TUCKPETH-

Hiz} =

3aI[iH, PABCH ...
a) 0
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17. Koadduuuent nepenauu nudppoBoro GpuibTpa pucyHka 1 i MOCTOSHHOM COCTABIIAIONIEH BXO-
Horo curdaia npu A = -0.9 paBeH ...

Pucyeox 1

c) 10
18. Koadpdunment nepenaun ¢puibtpa pucynka 1 Ha yactore 1 MI'1 mpu gactore AUCKpeTH3aluu 8
MI'1 paBeH ...

.
Pucynox 1
a) 0
19.  ®a3oBslii cABUT, BHOCUMBIH IUPPOBBIM GUIBTPOM pHCYHKA 1, Ha 4acTOTe, paBHOM YeTBEPTH
4aCTOTBI AUCKPETU3ALNH, PABEH ...
En ¥a
T r"_'|"_‘\ Jn
z1
Pucysok 1

e) — 4
20.  ®da3oBblil cIBUT, BHOCUMBIN 1IM(POBBIM GUIBTPOM pUCYHKa 1 Ha yactoTe 2 MI'11 mpu yactorte

muckperusanuu 8 MI ', paBeH ...

o

PucyHOK 1

a) 0
21. Koadduuuent nepenaun mudpoBoro GuiabTpa pucyHka | s HOCTOSHHOW COCTaBIISAIONIEH BXOI-
HOTO CUTHAJIa PaBeH ....
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Pucynox 1

a) 0
22. Koapdumuent nepenaun mudpoBoro ¢puiasTpa pucyHka 1 Ha 9acToTe, paBHOM YE€TBEPTH YaCTOTHI

JTUCKPETU3aINH, PABEH ...

En ¥n

-

D

En2

Pucynox 1
a)0
23. ®a30BbIi CABUT, BHOCUMBIN JIMHUEH 3aJI€PKKU PUCYHKA 1, HAa 4acTOTE, paBHOM YETBEPTH YACTOTHI

AUCKPCTHU3allhu1, paBCH ...

-1 -1 -l -1
Zz Zz Zz z
— - = e .

.3 Ya

Pucyaok 1

c)0
24. Koaddumuent nepenayu mmudpoBoro GuiabTpa pucyHka 1 Ha 4acToTe, paBHOU MOJIOBHHE YaCTOTHI
JTUCKPETU3alNH, PABEH ...

XEn

T f_"lj\ ¥n .
=
Xn2 1

Pucynok 1

e)0
25. Koadpduuuent nepenaun uudponoro GpuiabTpa pucyHka | uisi IOCTOSHHOMN COCTaBIISIFOIIEH BXOI-
HOT'O CUTHAJIa PABEH ...

En (—T—\‘F}LF

T-1 |

Pucyrok 1

a)2
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26. Cuctemnas GpyHKIMs UGPOBOTo PHIIBTpa OMPEIETIAETCS COOTHOIIICHUEM

Hiz)=1-2z"+z.

Koaddumuent nepenaun (Mo1ynp KOMIUIEKCHOTO KoddduiuenTa nepenayn) GuiabTpa Ha 4acToTe,
paBHO YETBEPTH YaCTOTHI AUCKPETU3AIIUHU, PABEH ... a) 2

27. Ha pucyHke npuBe[CHA UMITYJIbCHAs XapakTepucTuka uudposoro guiastpa. Koadduuuent nepe-
nayu pUIbTpa HAa YaCTOTE, pABHOW YETBEPTH YACTOTHI AUCKPETU3ALINH, PABEH ...

h,

a) 0

28. Koadduuuent nepenaun mudpoBoro GuiabTpa pucyHka | i HOCTOSHHOW COCTaBIISAIONICH BXOI-
HOTO CUTHAJIA PAaBEH ...

Xn

c)0
i
Hizl=———.
29. CucremHas QyHKUUS TUPPOBOTO (PUIBTPA ONUCHIBAETCS COOTHOLIEHUEM #4227 e

A =0.99. Koopduuuent nepenaun GpuiabTpa Ha 4acTOTE, PABHOM YETBEPTH YACTOTHI JUCKPETH3a-
MM, PaBEH ...

a) 100

30.  Kosdbdumument nepenayu (MOIyJIb KOMIUIEKCHOTO K03 dUIIMEHTA TTepeaadn ) Tu(poBoro
¢wmpTpa pucyHka | Ha 4acTOTe, paBHOM YETBEPTH YaCTOTHI HUCKpeTn3anuu, npu A = -0.999 pageH ...

En

Pucyrox 1

¢) 0.707

Kpurtepun onenku recra:

OoTIMYHO - 0T 90% 1o 100% npaBUIIBHBIX OTBETOB;

xopowo - oT 75% 10 90% npaBUIBHBIX OTBETOB;
YAOBJIETBOPUTENBHO - OT 50% 10 75% TpaBUIBHBIX OTBETOB;
HEYJIOBJIETBOPUTENIBHO - MeHee 50% MpaBUIIbHBIX OTBETOB.

IIpumepHas TeMaTuka pedpepaTon
¢popmupoBanue komnerenuuu OITK-11

1. CrnocoObl mpescTaBieHHs] CUTHAIOB: TWHAMUYECKOe U clieKTpanbHoe. OCOOEHHOCTH, MpeuMyIiie-
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CTBa U HEJOCTATKHU.
2. JlerepMHHHpPOBaHHBIE U Cly4aiiHble cUrHaibl. O0mas xapakrepucTuka u kiaccuuxanus. [pume-
pBIL

3. OCHOBHBIE TUIBI CUTHAJIOB: aHAJIOTOBBIN, TUCKPETHBIN U LU(PPOBOM.

[ITymb1 1 momexu. Beljenenre B CUTHaIax MIyMoB.

Mertposiorus curHaios.

CrnexTpanibHOE TIpeicTaBiieHne curuajioB. [Ipeobpa3oBanue Oypre.

CoiicTBa npeobpazoBanus Pypoe.

Huckpernoe npeodpazoBanue Oypbe. OCHOBHBIE CBOMCTBA.

9. Huckpetnoe npeodpazoBanue Oypoe. brictpoe npeobdpazoanue Dypre.

10. duckpeTtHoe npeobpazoBanue Oypre. IPdekT pacTekanus CeKTpa.

11. JIunelinast TUCKpeTHas CBEPTKa C UCIOJIb30BaHUEM JHCKPETHOro npeodpazoBanus Oypoe.

12. JIunetHas quCKpeTHas CBEPTKAa. MeToAbl MEPEKPHITUS C CYMMHPOBAHUEM U IIEPEKPBITHSI C HAKOII -
JICHUEM.

13. Z-npeobpa3oBanue curnanos. CoiicTBa z-npeoOpa3oBanus. CBs3b ¢ peodpazoBanneM Dypoe.
14. Hudpossie puiabTpsl 00pabOTKH OJAHOMEPHBIX CUTHAJIOB. HepekypcuBHBIE U peKypCUBHBIC LU(-
poBbI€ QUIBTPHI.

15. Hudpossie puiabTpel 00pabOTKH OJHOMEPHBIX cUrHaiIoB. iMnyibcHas peakius ¢uibTpoB. [lepe-
JTaTOYHAsl ¥ YaCTOTHAsl XapaKTePUCTUKH (PUIIBTPOB.

16. Hudpossie GpuibTpbl 00pabOTKH OAHOMEPHBIX CUTHAIOB. Y CTOWYMBOCTH (PUIBTPOB.

17. Hudpossie punbTpel 00padoTku ogqHoMepHBIX curHaIOB. BUX 1 KUX-bunbtpsi.

18. YactotHble 1iudppoBbie GUuabTpbl. UABTPHI-IPOTOTHUIIHL.

19. Iudpossie punbTpsl 060pabOTKK OAHOMEPHBIX CUrHAIOB. Da30Bast U rpynIoBas 3a/1€p>KKa CUTHAJIOB.
20. Hudpossie puiibTpbl 00pabOTKHU OAHOMEPHBIX CUTHAIOB. Beenpomyckatommii GuiabTp U ero npu-
MEHEHHE Ha MIPAKTHKE.

21. HepexkypcuBHble 4acTOTHbIE IU(PPOBbIE GUIBTPhI. THIbI GUIbTpoB. MeToANKA PACYETOB.

22. HepekypcuBHbIe YacTOTHBIE 1M poBbie GuibTphl. SBnenue ['n66ca. IlocnencTBus nas NpaKkTHKY.
Heitrpanu3zanus ssnenus [ u66ca.

23. OunbTpHI CrIIAXKUBAHKS CUTHAJIOB. METOI HAMMEHBIINX KBAIPaTOB.

24. HepexypcuBHbIe YacTOTHBIE IIU(poBbIe GuiabTphl. Auddepenuupyromue nudposbie GUILTPHI.

25. HepekypcHuBHbBIE U pEKYPCUBHbIE YaCTOTHbIE IUPPOBBIE HUILTPbl. OCOOCHHOCTH, IPEUMYIIECTBA U
HEJ0CTaTKH.

26. PexypcuBHbIe yacTOoTHbIE LIU(poBbIe GUIbTPEl. KOHCTPYKIINS pEeKYpPCUBHBIX HUPPOBHIX (QUIBTPOB.
Kackannas u napaiensHas Gopma.

27. PexypcuBHbIe YacTOTHbIE LIU(poBbIe GUILTPEI. CUHTE3 PEXKEKTOPHBIX U CEJIEKTOPHBIX (PUIIBTPOB.
28. PexypcuBHbIe yacTOTHbIE LHU(pOBbIE QUIBTPHL. TUMbl GUIBTPOB. ANNPOKCUMAIMOHHAs 3aja4a
CUHTE3a (PUIbTPOB.

29. PexypcuBHbIe YacTOTHBIE IIM(poBbIe uibTpl. PunbTp batrepBopra (Butterworth filter).

30. PexypcuBHbie yactoTHbIe mudposbie GruibTpel. Punstp Ueosimena nepsoro poaa (Chebyshev type
I filter).

31. PexypcuBHbie yactoTHble i poBbie priibTpel. Punstp Uedsimesa Broporo poaa (Chebyshev type
II filter).

32. PexypcuBHbIe yacTOTHBIE U(pOoBbIe GUIbTPBL. Duuntuueckuit punstp (elliptic filter).

33. PexypcuBHble yacToTHbIe 1M (poBbie GunbTpel. Punstp beccens (Bessel filter).

34. IlpumeHeHne YaCTOTHON (PUIbTpALIUH.

35. IIpumeneHne AUCKPETHOTO Npeodbpa3zoBanus Dypbe.

XN

Kpurepun onenkn pedepara

Onenka Kpurepuii oueHku

OtnnyHO Lenp Hanucanus pedepara TOCTUTHYTA, 334a4l PEIICHBI. AKTYyaIbHOCTb
TEMbl MCCJIEIOBAHUS KOPPEKTHO W TMOJHO obOocHoBaHa. CTyneHT ne-
MOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBaTh Marepuai. Pedepar BwImom-
HEH COIJIacHO TPeOOBAHUSIM.

Xopomo Iens 1 3agaun BbIIOTHEHUS pedepaTa TOCTUTHYTHI. AKTyallbHOCTh TEMBbI
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pedepara moareepkaeHa. Pedepar BBIMONHEH C HE3HAYUTEIHHBIMH OT-
KIIOHCHHUSIMH OT TpeOOBaHUN METOIMYECKHUX YKa3aHUH.

Y 10BIIETBOPUTEITBHO Ilenp u 3amaun pedepara JOCTUTHYTHI YACTHYHO. AKTYalIbHOCTH TEMBI
pedepara onpenenena HeyoenutenbHo. CTyACHT HE MPOAEMOHCTPUPOBAT
CIIOCOOHOCTh K HAyYHOMY aHaJu3y, HE BBICKa3blBaJ B PabOTE CBOETO
MHEHHSI, TONYCTHJI OIMMOKH B JIOTHIECKOM 00OCHOBAaHMHU CBOCTO OTBETA.

HeynonerBopurenbHO Lenb u 3amaun uccnenoBanus B pedepare He JOCTUTHYTHI. AKTYalIbHOCTh
TeMbl pedepara He ykazaHa. CTyIeHT He BBIIOJIHWI 33JJaHNe, TN BBITIOJ-
HUI ero (opMaiabHO, OTBETHJI HA 3aJaHHBI BOIPOC, IPU 3TOM HE CCHI-
Jajics Ha MHEHUS yY€HBIX, HE BBICKa3blBaJl CBOEIO MHEHUS, HE MPOSIBUII
CIOCOOHOCTbH K aHAJIU3Y

TemaTuka J1adopaTOPHBIX padoT

N3yuenne 6a30BBIX CTPYKTYpP U HHCTPYMEHTOB MporpaMmHoi cpeasl LabVIEW.

Hccnenoanue ananoro-iuppoBoro npeodpazosanus B cpeae LabVIEW.

HccnenoBanue nUCKpeTH3aliy, KBAaHTOBAHUS M BOCCTAHOBJICHUS cuTrHaa B cpeae LabVIEW.
HccnenoBanue mudpoBsix GpuiastpoB B cpeaeLabVIEW.

. M3ydenue cpeacTB U MHCTPYMEHTOB MPEACTABIECHUS CUTHAIOB U UX aHAJIKM3a B MPOrpaMMHOM cpefie
MATLAB.

6. MonenupoBaHue aHAIOTOBBIX U ITUGPOBBIX GUILTPOB cpenctBamu MATLAB.

Nk W=

Kpurepuu oueHku J1adopaTopHoil padoThl

«5» (OTIIMYHO): BHITIOJIHEHBI BCE 3a/1aHUs TaOOpaTOPHOIM pabOTHI, CTYIEHT YETKO U 03 OIIMO0K
OTBETWJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

«4» (XOpOIIO0): BBIMOJHEHBI BCE 3aJaHMs JIAOOpaTOpHOW paboThI; CTYJEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHUSAMHU.

«3» (YIOBIETBOPHUTENBHO): BHIMOJIHEHBI BCE 3aJaHUs J1a0OpaTOpHOM pabOThI ¢ 3aMEYaHUSIMU;
CTYZICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHI.

«2» (HEyHOBJIETBOPUTENHHO): CTYACHT HE BBIMOJHWI WIM BBIMOJHWI HENPAaBUIBHO 3a/JaHUS
71a00paTOPHOM pabOTHL; CTYJJEHT OTBETHJI Ha KOHTPOJIBHBIE BOIIPOCH! C OMMOKAMH MM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

30



	1 Цели и задачи освоения дисциплины
	2 Место дисциплины в структуре ОП бакалавриата
	3 Структура и содержание дисциплины
	3.1 Виды учебной работы и трудоемкость
	3.2 Содержание разделов дисциплины
	3.3 Тематика лабораторных работ

	4 Учебно-методическое и информационное обеспечение дисциплины
	4.1 Основная литература
	4.2 Дополнительная литература
	4.3 Электронные образовательные ресурсы
	4.4 Лицензионное и свободно распространяемое программное обеспечение
	4.5 Современные профессиональные базы данных и информационные справочные системы

	5 Материально-техническое обеспечение дисциплины
	6 Методические рекомендации
	6.1 Методические рекомендации для обучающихся по освоению дисциплины
	6.2 Методические рекомендации для преподавателя

	7 Фонды оценочных средств
	7.1 Методы контроля и оценивания результатов обучения
	7.2 Шкала и критерии оценивания результатов обучения
	7.3 Оценочные средства по дисциплине


		2026-08-17T21:00:49+0300
	Филиппова О.Д.




