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Pabouas nporpamma jucruminasl «Lludposas 06paboTka CUIHAIOB U pacro3Ha-
BaHHE PEeYM» COCTABIICHA B COOTBCTCTBUHU C YYEOHBIMU IIAHAMM 110 HAIPABJICHHUIO IO/
roroBkd 09.04.04 Ilporpammmuasi umkeHepusi (Marucrepckasi rnporpamma MeTojbl U
cpeacTBa paspaboTku nporpammuoro odecrieuennsi) Juist 2020 rosa nmpuéma 1o 0YHOH u
3a04yHOM (hopMam oOydeHus.

CocraBure/inb: )
JIOLEHT Kade pbl 1porp I DKCHCPUHU
K.T.H., JIOUCHT

PabGouyass nporpamma paccMoTpeHa M HPHHSITA Ha 3acejlaHuu Kadeypnl mpo-

rpaMMHON WHXKEHEPUHU.
[Ipotoxon or « 10 » mapra 2020 roma Ne 9

3aBeyromui xade)poi P = Dejsie O.4.

Pabouyas nporpamma opo0pena y4yeouno-meroauueckoi komuccuein 'OYBIIO
«JIOHHTY» no mamnpasienuio nojaroroBku (crermaibaoct) 09.04.04 Ilporpammnas

UH)KEHEPHSL.
[Tporokon ot « 20 » wmas 2020 roma Ne 10

Ilpencenarens %7 dejises O.U.




PaGouas mporpamma mpoasiena mais 20 roma mpuéma Ha 3acenaHuu Kadeapsl mpo-
rpaMMHOM UH>KEHEPUHU.

IIpoTokoi oT « » 20 rona Ne

3aBenyronuii kadenpoit

(moamuco) (®.1.0.)

CoracoBaHo C BhIITycKarouiei kadenpoit mporpaMMHON WHKEHEPHH.
3aBeayromuii kadeapon

(moamnuce) (®.1.0.)

Pabouas nporpamma mpoasiena g 20 roga npuéma Ha 3aceaHuM Kadenpsl
IPOrpaMMHOM HUHKEHEPUHU.

[IpoTokon oT « » 20 roma Ne

3aBenyrommii kageapoit

(moammch) (®.11.0.)

CoriacoBaHo ¢ BhIITycKaroueil kadenpoil mporpaMMHON HHKEHEPHH.
3aBenyromuii kadeapou

(Toamuck) (©.1.0.)

Pabouas nporpamma npoasiena st 20 roaa npuéma Ha 3aceaHuu Kadeapbl
MPOrPaAaMMHOMN UHKECHEPUHU.

[IpoTtokoi oT « » 20 roga Ne

3aBeayromuii kadeapon

(moamuce) (®.1.0.)

CoracoBaHo C BBIITyCKaroliei kadenpoit mporpaMMHON WHKEHEPHH.
3aBenyromuii kadeapoun

(moamuce) (©.1.0.)



1 OBBEKT, LHEJIb U 3AJAYU OCBOEHUA INCIIUITJINHBI

JlucuuniauHa paccMaTpuBaeT BONPOCHI IUPPOBOM 00pabOTKHU peuyeBbIX CUTHA-
JIOB B cUCTEMax, HU(POBBIX YCTPOMCTB paclO3HABaHMSI p€UM, CUHTE3a PEUYH U Jp.

Heap nucuuminHel — o0ecreyeHre NoAroOTOBKY MarucTpoB B 00JIaCTH METOJIOB,
aJICOPUTMOB U CPEJCTB LU(PPOBON 00pabOTKHU CUTHAJIOB B PaJIMOAIEKTPOHUKE, TEXHUKE
CBSI3M M CMEXHBIX oOnacTsax. Ilpu 3Tom ocoboe BHUMaHue yAensercss U3y4yeHUIo Mare-
MaTHYECKOr0 amnmapara ¥ OCHOB Teopuu LU(POBOH OOpabOTKM CHUTHAJIOB, METOOB
MIPOCKTUPOBAHUSI AITOPUTMOB ITU(PPOBOI 0OpabOTKH CUTHAIOB M pacdeTa MU(PPOBBIX
(GuUIBTPOB, pacro3HaBaHUS PEUM C KCIOJIb30BAHUEM COBPEMEHHBIX CPEACTB BBIUMCIIH-
TEJIbHOU TEXHUKHU.

3agauyu AUCHUIUIMHBL M3yYeHHE OCHOB (yHIAMEHTAIbHON Teopuu uudpoBOH
00paOOTKU CUTHAJOB B YacTH 0A30BBIX METOAOB U aJTOPUTMOB LU(PpPOBOH 00pabOTKU
CUTHAJIOB, THBAPUAHTHBIX OTHOCUTENBHO (PU3UUECKOI MPUPOJIbI CUTHAJA, U BKIIOYAIO-
MMUX B ceOsl: MaTeMaTU4YeCcKoe OMHCaHHE (MaTeMaTHYeCKUe MOJEIN) JUHEHHBIX Iuc-
KPETHBIX CUCTEM M JUCKPETHBIX CUTHAJIOB, BKJIIOYAs JUCKPETHOE U ObICTpOoe Mpeodpa-
30BaHue Dypbe; U3yuyeHHE OCHOBHBIX 3TAlOB MPOEKTUPOBAHUSA LHU(PPOBBIX (PUIBTPOB;
U3y4E€HHE METOJ0B CHMHTE3a M aHaiu3a LUU(POBBIX (PUIBTPOB M UX MATEMATHYECKOTO
ONMCAHMS B BUJE CTPYKTYpP; U3yUYEHHE COBPEMEHHBIX CPEJICTB KOMIIBIOTEPHOIO MOJIE-
JUpPOBaHUS 0a30BBIX METOJIOB U aJITOPUTMOB LIU(PPOBON 0OPaOOTKU CUTHAJIOB.

B pe3ynbTaTe 0CBOCHHUSI TUCUUIIMHBI CTYAEHT JI0JKEH:
3HATh:

— METO/Ibl CACTEMHOT'O M KPUTHYECKOI0 aHaJIN3a;

— METOJMKHU Pa3pabOTKHU CTPATETUU JEHUCTBUI JJIs1 BBISIBIICHUS U PEUICHUS] TPOOIEMHBIX
CUTyaluu;

— MaTeMaTUYEeCKHUe, €CTECTBEHHOHAYUYHbIE U COLIMAIIbHO-D)KOHOMHYECKUE METOJbI JJIs
UCII0JIb30BaHUs B MPOPECCUOHAIBHON AESTENbHOCTH;

— COBPEMEHHbIE MHTEJUIEKTYaIbHbIE TEXHOJIOTUH AJIs pelIeHUs MPOPECCHOHATBHBIX 3a-
Aaad,

— MPUHIMIBI, METO/bI U CPEACTBA aHAIM3a U CTPYKTYPUPOBaHUS MPOPECCHOHATBHON
nHpopmaruy;

— COBPEMEHHOE NMPOrpaMMHOE U amnapaTHoe obecrieyeHue MHPOPMAIIMOHHBIX U aBTO-
MaTU3UPOBAHHBIX CUCTEM;

— MeTobl 3P(HEKTUBHOTO yIpaBICHUsS pa3paOdOTKOW MPOrpaMMHBIX CPEACTB U MPOEK-
TOB.

yMeTh:

— MPUMEHATHh METOJIbl CUCTEMHOTO MOAX0Aa U KPUTUYECKOI0 aHaJIn3a MPOOJEMHBIX CH-
Tyaluu,

— pa3pabaTbIBaTh CTPATErHIO ACUCTBUI, IPUHUMATh KOHKPETHBIE PEIICHUS ISl €€ pea-
JN3allnu;

— pelaTh HeCTaHJapTHbIE MPOQecCHOHANbHBIE 33]]aul, B TOM YMCJE€ B HOBOM WM He-
3HAKOMOM Cpelle U B MEKJIUCLUUIJIMHAPHOM KOHTEKCTE, C MPUMEHEHHUEM MaTeMaThye-
CKHX, €CTECTBEHHOHAYUYHBIX COLMAIbHO-3KOHOMHUYECKUX M MPO(PECCHOHANbHBIX 3Ha-
HU,



— 000CHOBBIBATh BHIOOP COBPEMEHHBIX MHTEIUIEKTYyaJIbHBIX TEXHOJOTUNH M MPOrpaMM-
HOW Cpebl IpU pa3pad0TKe OPUTMHAIBHBIX IPOTPAMMHBIX CPEJACTB JUIsl PELLIEHUs Mpo-
(eccuoHaIbHBIX 334a4;

— aHaJIM3UPOBATh NMPOPECCUOHANBHYIO UH(POPMAIIUIO, BBIACIATh B HEHM IVIaBHOE, CTPYK-
TypUpOBaTh, OPOPMIIATH U MPEJCTABIATH B BUJIE€ aHATUTUIECKUX 0030POB;

— MOJIEPHM3UPOBATh MPOTPAaMMHOE U ammapaTtHoe oOecrneueHue MHPOPMAIMOHHBIX U
aBTOMATU3MPOBAHHBIX CUCTEM AJIsl PELLICHUS NPOPECCUOHANBHBIX 3a/1a4;

— IPUMEHATH 3(PPEKTUBHOE yIpaBiIeHUE pa3pabOTKON MPOrpaMMHBIX CPEICTB U IPOECK-
TOB.

BJIA/I€Th:

— METOJIOJIOTUEN CUCTEMHOIO M KPUTHYECKOTO aHAJIN3a MPOOJIEMHBIX CUTYallUI;

— METOJMKAMH IIOCTAHOBKH LIETH, ONPEIEICHUS CIIOCOO0B €€ JOCTUKEHUs, pa3padOTKu
CTpATErUU ICUCTBUM;

— HABbIKAMHU TEOPETHUYECKOI0 M SKCHEPUMEHTAIBHOIO HCCIEN0BaHUS OOBEKTOB IPO-
(eccruoHaIbHON JIEATEIBHOCTH, B TOM YHCJIE B HOBOW MJIM HE3HAKOMOH Cpelie U B MEX-
JUCLUIIMHAPHOM KOHTEKCTE;

— HaBbIKAaMH Pa3pa0OTKU OPUTHHAIBHBIX MPOTPAMMHBIX CPEACTB, B TOM YHUCJE C HC-
M0JIb30BAaHUEM COBPEMEHHBIX MHTEJUIEKTYyaJIbHBIX TEXHOJOTUHU, Uil pelieHus npodec-
CUOHAJIBHBIX 33/a4;

— HaBbIKAMHU MOJATOTOBKM HAYYHBIX JOKJIAJI0B, MyOIMKaUUA U aHATUTHYECKHX 0030pOB
¢ 000CHOBaHHBIMH BBIBOJAMHU U PEKOMEHIALMSIMU;

— HaBBIKAMH pa3pabOTKU MPOrpaMMHOIO U anmapaTHOro odecnedeHuss HHpopMaoH-
HBIX U aBTOMAaTU3HPOBAHHBIX CUCTEM JJIsl pEIIEHUs TPOPECCUOHATIBHBIX 33/1a4;

— HaBbIKaMU 3(Q(HEKTUBHOTO yIpPaBJIEHUS Pa3pabOTKOW MPOrpaMMHBIX CPEACTB U IPO-
€KTOB.

[lepeuuncnennbie pe3yabTaThl 00yUYEHUS SIBISIOTCS OCHOBOM JJ1s1 pOPMUPOBAHUS
CIEIYIOIIUX KOMIIETCHIIMM:

YHUBEpCAIBHBIX:
— CMOCOOEH OCYIIECTBIIATh KPUTUUECKHUM aHau3 MPOOJIEMHBIX CUTYyallMii Ha OC-
HOBE CHCTEMHOTO I0IX0/1a, BbIpadaThiBaTh cTpaTeruto aeicteuit (YK-1).

O6mmenpodeccuoHabHBIX:

— CIOCOOEH CaMOCTOSATENILHO MPHOOPETaTh, pa3BUBATh M MPUMEHSATH MAaTeMaTH-
YECKUE, eCTCCTBCHHOHAYUYHbBIC, COIMATBHO-IKOHOMUYECKUE M MPOGECCUOHATBHBIC
3HAHMS JJIsl PEIICHHUS HECTAaHAApPTHBIX 3a]a4, B TOM YKCJIC B HOBOM MJIM HE3HAKOMOM
cpene U B MexauciuiuimHapaom koutekcre (OITK-1);

— crmocoOeH pa3pabaThiBaTh OPUTHHATIBHBIC aJTOPUTMBI U MIPOTPAMMHBIE CPEJI-
CTBa, B TOM YHCJIC C HCIIOJIb30BAHUEM COBPEMECHHBIX MHTEIUICKTYAIbHBIX TEXHOJIOTHIA,
I pertieHns npodeccroHansHbiX 3a1au (OI1K-2);

— crioco0eH aHATM3UPOBATh MPo(hecCHOHATbHYIO HH(OPMAIIUIO, BEIICISTH B HEl
TJIaBHOE, CTPYKTYPUPOBaTh, 0QOPMIIATE M MPEACTABISATH B BUJEC aHATUTHYCCKUX 0030-
POB ¢ 000CHOBaHHBIMHU BbIBOZaMu U pekomernarusivu (OITK-3);



— cnocoOeH pa3pabaThiBaTh U MOJICPHU3UPOBATH MPOrPAMMHOE M amllapaTHOE
obecrieueHre HHGOPMAIIMOHHBIX U aBTOMaTH3upoBaHHbIX cucteM (OITK-5);

— CcrocoOeH OCyIIecTRIATh () (HEKTHBHOE yIIpaBICHHE pa3pabOTKON MporpamMmm-
HBIX cpencTB u npoektoB (OITK-8).

[TpodeccrnonanbHbIX:
— BJIaJICHHE HABBIKAMH CO3JIaHHS MPOTPaMMHOI0 00ECIICUeHUS IS aHAIIN3a, pac-

103HaBaHUSA U 00pabOTKH MH(pOpMaLKHU, cucTeM HudpoBoit 06padborku curramos (ITK-
3).

2 MECTO JUCHUILIMHBI B OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMME

JlucuuiianHa OTHOCUTCS K o0s3arenbHON vactu, bioka 1 nucuunnuz (Moayseil)
y4eOHOro IIaHa.

basupyercst Ha 3HaHUSAX U YMEHUSIX, KOTOPbIE CTYAEHT MPUOOPET MPU OCBOESHUU
IPEAMIECTBYIOINX AUCHUIUIMH. «MEeTOA0I0THs U METOABl HAYYHBIX HCCIEIOBAHUI,
«HpopmanioHHas 6€3011aCHOCTbY.

3HaHUS U YMEHMs, IPUOOPETEHHbIE IPU OCBOCHHUU JAHHON JUCLMIUIMHBI, peatu-
3YIOTCSl CTYJEHTOM IPH M3YyYEHUH MOCIEAYIOIUX AUCHUILUIMH. «Pacnio3HaBanue oOpa-
30B», «VIHTEeIeKTyanbHbI aHAIU3 JaHHBIX», IPOXO0XKICHUHA YUYEOHOU, MPOU3BOJCTBEH-
HOM W NMPEAAUIUIOMHON NMPAKTUKU U TOCYAAPCTBEHHOW UTOIOBOM aTTECTAllM, A TAKKE
CTYJIEHTOM 3a0YHOTO OTAEJICHHS NP BBIOJHEHUH UHAUBUAYAJIbHOTO 3aJaHUs 10 JUC-
nurnHe «L{udpoas 06paboTka CUTHANOB U PACIIO3HABAHUE PEUM.

3 CTPYKTYPA U COAEP KAHUE IUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHBIX 4YaCOB M0 TeMaM JUCHUIIMHBI M BUIaM 3aHSTHI

HaumenoBanue tem KomnmuecTBo yacos
(conmeprxaTenbHbIX MOIYJIEH) (ouHast/3a0uHas Gopma)
B Tom uucne
Bceero | Jlekuuu | Ilpaxt. | JlaGop. CP
(CemuH.)

Tema 1. JIuCKpeTHbIE CUTHAIBI. 16/20 3/0 i 3/0 10/20
ITpeobpazoBanne Dypobe
Tema 2. I{udpossie GUIBTPHI 20/16 4/1 - 6/0 10/15
Tema 3. HacTOTHO-BPEMEHHOM 14/11 41 i 0/0 10/10
aHaJIu3
Tema 4. Amnanoro-uudponsie 16/11 41 i 2/0 10/10
npeoOpa3zoBaTeu
Tema 5. Peun 15/12 4/1 - 5/1 6/10
Tema 6. Pacrio3HaBaHue peuun 17/12 4/1 - 6/1 7110




HaumeHnoBanue tem
(conmeprkaTebHBIX MOYJIEH)

KonuuecTBo yacos
(ouHast/3aouHas Gopma)

B ToMm unciie

Bcero | Jlekuum | Ilpakt. | JlaGop. CP
(Cemun.)
Tewma 7. I'uOpuaHBIC MOICTH 16/16 3/0 - 6/1 7115
Tema 8. Mnble 3ampaun. ['onoc 16/16 4/0 - 6/1 6/15
Tema 9. Cunres 3ByKa 14/21 4/1 - 0/0 10/20
WNupuBuayanpHOE 3a/1aHUE -/9 -9
KypcoBas pabota (mpoekr) -
WToro mo BuaaM 3aHATHIA 144/144 | 34/6 34/4 76/134
KonTposb 36/36
HUroro: 180/180

(I)opanOBaHne KOMIIETEHLIUH B pe3yabTate 0CBOCHUA TEM JUCHHUIIIINHBI

Kommnerennuu | Tembl AUCHUILINHBI, HalleJIeHHbIE HA BBIPA0OTKY KOM-
neTeHINHU
VK-1, OIIK-1, | Tema 1. uckpetrnbie curnainsl. [IpeodpazoBanne dypobe
OIIK-2, OIIK- | Tema 2. ludpoBbie puiabTpbl
3, OIIK-5, Tema 3. YacTOTHO-BpEMEHHOM aHAIN3
OIIK-8, [IK-3 | Tema 4. Ananoro-iudpoBbie mpeoOpa3zoBaTenu
Tema 5. Peub
Tema 6. Pacrio3HaBanue peun
Tema 7. I'ubpugHbie MoACIH
Tewma 8. MHbIe 3anaun. ['omoc
Tema 9. Cunres 3Byka
3.2 Jlekuuu

Tema 1. Tuckpetnsie curnainsl. [IpeoOpazoBanne Oypbe

Coneprxanue TeMbl 1:

Beexnenue B kypc. Tepmunosorus. ['minb0epToBO MPOCTPAHCTBO.
HepasenctBo beccens u Toxxnecto I[lapceBans. TpuronomeTpuueckuii 6aszuc.
Huckpetnoe npeodpazoanue Oypne (DFT, DFS, DTFT). Ca3p Mexay npeo0-

pa30BaHUSIMH.

CsoiictBa. brictpoe npeobdpazoBanne Dypbe.

Jlutepatypa kK Teme 1: [1-5]

Tewma 2. udposbie GpuabTPHIL.

CoziepkaHue TeMbl 2:




JIuneitnple ctanuoHapHbie cucteMbl. L{udpossie ¢punabTpel. AHanu3 (UILTPOB:

CTaOMIILHOCTh, MMITYJIbCHAsI XapakTepuctuka. Z-transform. [loaxompl kK MOCTpOEHHUIO
(bUIBTPOB.

HHUC.

Jlutepatypa Kk Teme 2: [1-5]

Tema 3. HacTOTHO-BPEMEHHOMN aHAIN3

ConepkaHue TeMbI 3:

YacTtoTHO-BpemeHHOM aHanm3. OkoHHoe npeoOpazoBanne Dypbe.

Briienenrue npu3HakoB U3 CUTHAJIA: TIOUCK ayuo3anucu. BeliBier nmpeoOpa3oBa-

Jluteparypa k Teme 3: [1-3]

Tewma 4. Ananmoro-mdpoBsIe Tpeodpa3zoBaTEIH
Conepxanue TeMbl 4:
CommummpoBanue curHasioB. Teopema KorenmpHHKOBa. AHanoro-nu@poBbie Tpe-

oOpazoBarenu. Beamforming. Cxxatue curnanos (MP3, JPEG).

Jlureparypa k Teme 4: [1-3]

Tema 5. Peub
ConeprkaHue TEMBI 5:
buonornueckue acnektel. @opmuposanne FO, F1, F2, F2 u ux nssneuenue us3

3BYKOBOM BOJIHBI.

['macHbIe U cornacHele 3ByKHU. BbleneHue Mpu3HakoB U3 3ByKa. AyrMeHTalus.
BripaBHuBanne. Hopmannsanus TEKCTOB U1 CHHTE3a PEYH.
Jluteparypa Kk Teme 5: [2-3]

Tema 6. Pacnio3naBanue peun
ConeprxaHue TeMsl 6:
Dynamic Time Warping. ®onemsr. CkpbiThie MapKkoBCKHE MOJENH ISl PAcTo-

3HaBaHU:.

VYiy4uieHnue pacro3HaBaHue Ipyu nomoum cmeccu ['yaccuas.
Jlureparypa k Teme 6: [3-4]

Tewma 7. 'mbpugHbie MoaeH

ConeprxaHue TeMsl 7:

Heliponnble ceTu. AJIroput™M 00paTHOTO PACIPOCTPAHEHHS OLIUOKHU.
PexyppentHabie Heriponnsie cetr. Connectionist Temporal Classification (CTC).
Mexann3mbl BHuManus. Listen, Attend and Spell.

Jlutepatypa Kk Teme 7: [4-5]

Tema 8. Muble 3amauu. ['onoc

ConepxkaHue TeMbl §:

Wnentudukamus romgoca. OnpeaeseHne KOHIa MPeIoKEHUsI.
Omnpenenenue akTUBHOCTU. PacriozHaBaHue Ki1r04eBOM Gpassbl.
Jluteparypa k Teme 8: [4]




Tema 9. CunTtes 3ByKa

ConeprkaHue TeMbl 9:

Knaccuueckue noaxoasl. BocctanoBieHue 3Byka U3 JIMHEWHON CIIEKTPOTPAMMBI.

Anroputm I'pudduna-Jinma.

CBepTkn Ha mnocienoBarenbHOCTsIX. CoBpeMeHHble apxuTeKkTypbl: WaveNet,
DeepVoice u ux yinydiieHus.

Multi-speaker synthesis. Tacotron.

Jlutepatypa k Teme 9: [5]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

No TeMma 3aHATUS OO0ObeM, yac. | Jlure-
/11 OYH/3a04YH | paTypa
1 He mpexycMoTpeHs! yueOHBIM TUIAHOM
Hroro:

3.4 JlabopaTopHbie padoThI
No Tema pabGoThI O6beM, yac. | Jlure-
/1 OYH/3a0YH | parypa
[IpeoOpazoBanus Jlamnaca u ero KCHOIB30BAHKE.

1 5/0 [2, 3, 4]
JluckpeTrHsie npeoOpa3oBaHus U ONepalIiu.
2 [Tudposas GrrbTparus n300paKeHUH. 6/0 [1, 5]
HccnenoBanue 3ByKOB PEYH € IIOMOIIIBIO METOJIOB

3 ObIicTporo npeodpaszoBanus Oypoe. S/1 [2.3,4]
4 I/Iccnez[o%aHHe 3BYKOB PEUH C IIOMOIIbIO METO/IOB 6/1 2,3, 4]
1 poBOM PHIIbTpaIUU.
5 HccnenoBanue 3ByKOB pedH ¢ OMOIIbIO METOOB 6/1 [4]
romomMopdHoI 006paboTKH.
5 HccnenoBanue 3BYKOB PeUH1 C OMOLIbIO METO/a 6/1 [5]
KOAMPOBAHUS C TUHEHHBIM NPEICKA3aHUEM.
Hroro: 34/4
3.5 CamocrosiTeqbHas padoTa cTyaeHTa
No Bunbl camocTosATensHOM paboThl CTyIEHTa O6bewm,
n/n qac.
04H/3209H
1 M3ydeHune JIeKIHOHHOTO MaTepuraia 42/91
2 [TonroToBKa K MPaKTHYECKUM 3aHITHSIM -/-
3 [ToaroToBka Kk 1a60paTOPHBIM padoTamM 34/34
4 BeInoiHeHUe KypcoBOTO MPOEKTa -/-
5 BeInonHeHne KypcoBoi paboThI -/-
6 BrInosiHeHNe HHIUBUAYATbHOTO 33 JaHUs -9
HWroro: 76/134




3.6 KypcoBoii npoekT (pa6oTa), UHIUBHAYAJIbHOE 3a/1aHHE

KypcoBoii npoekT (padoTa) Mo AUCHUILUIMHE YY€OHBIM IIJIAHOM HE MPEAYCMOTPEH.

TeMaTnka MHAMBUIYAJIBbHOTO 33/IaHUS CBS3aHA C CAMOCTOSATEIIBHBIM BBIIIOJHEHH-
eM pacueTHOM paboThl 1o Teme «Pemenue 3anay Komm Moaenu «BXOA-BBIXOI» U CHU-
CTEM ypaBHEHHU Monen «CUCTEMBI C IEPEMEHHBIMUA COCTOSIHHS» MPH MOMOILIN WHTE-
rpajibHOTO IpeoOpa3oBanus Jlammaccay [4].

JIJist CTy/IeHTOB 3a04HOM (PopMbI 00y4YeHHSI BO 2 CEMECTpe MPEayCMOTPEHO BbI-
MIOJITHEHHE KOHTPOJIbHON PabOThI 10 (hOpME WHIUBHIYATHHOTO 3aaHUSI.

O0BEM yueOHOM HATrpy3KH MPHU BBIMOTHECHUH WHIWBHIYAIBHOTO 3amaHus — 9 Ja-
COB.

PexoMeH1yeMbIii 00bEM MOSICHUTEIBLHON 3alMCKU [0 WHAWBUIYyAIBHOMY 3aja-
HUIO — He 6osee 15 crpanun popmata A4 (210x297 Mm).

4 @OHJI OHNEHOYHbBIX CPEJACTB

4.1 Kpurepuu U mIKaJbI 1JIs1 HHTETPUPOBAHHON OLIEHKU YPOBHS cHOpMUPO-
BAHHOCTH KOMIIETEHIM I

CocraBiromas KOMIETECHIIUN — ITOJTHOTA 3HAHUI

HYJICBOM YPOBEHb: HEBEPHBIE, HE ApTYMEHTUPOBAHHbBIC, C MHOKECTBOM IpyObIX OIIHU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

MHUHUMAJIBHBIN YPOBEHbB: JTaHbI HE MOJIHBIC, HE TOYHBIE U ApIYMEHTUPOBAHHbBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HUKE MUHUMAJILHBIX TpeOoBaHUM. [[omyIieHo MHOTO
rpyObIX OIMHOOK;

IIOPOTOBBIM YPOBEHb: JIaHBl HEAOCTATOYHO IOJIHBIC, TOYHBIE U APTyMEHTHUPOBAHHBIC
OTBETHI HAa BOMPOCHI. 11110X0 3HAaET TEpMUHBI, ONIPEACICHUS U TTOHATHS; OCHOBHBIE 32a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIIUIBL. J[OMyIIIEHO MHOTO HETPYOBIX OIIMOOK;

CpeaHU ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. B 11€710M 3HAE€T TEPMUHBI, OPEACICHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHIUIIBL. JIOMyIIIeHO HECKOJIBKO HETPYObIX OIINOOK;

MPOJABUHYTHIN YPOBEHB: JaHbI MOJIHbIC, TOUYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HAa BO-
MPOCHI. 3HAET TEPMUHBI, ONPEAECICHUS U TTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUSI, MPUHIUTIBL. J[OMyIIIeHO HECKOJIBKO HETPYOBIX OIIHOOK;

BBICOKMI YPOBEHb: JIaHbI MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Chl. 3HAE€T TEPMUHBI, ONPEIEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOLLIEHHUS, TPUHIUIIBL. JIONMyIIEHO HECKOIBKO HETOYHOCTEH .

Cocrapisromas KOMIETEHIIUN — YMEHUS
HYJIEBOM YpOBEHb: MOJHOE OTCYTCTBME MOHUMAHUSA CYyTH METOJUKH PEUICHUS 3a/1auH,
JIOMYIIEHO MHOKECTBO rpyOeHinx ommrOoK / 3a7aHus HE BBITIOJHEHBI BOOOIIE;
MUHUMAJIBHBIN YPOBEHB: c1a00€ MOHUMAHUE CYTH METOJIUKU PEIICHUs 3aJauu, JOIy-
HieHbl rpyoOble ommnOKku. Pemennst He o6ocHOBaHbl. He ymeer ucnosibp3oBaTh HOpMa-



TUBHO-TEXHUYECKYIO JIUTEpaTypy. He opueHTupyeTcs B CrienMabHOM Hay4YHOU JIMTE-
paType, HOpMaTUBHO-IIPABOBBIX aKTaX;

IIOPOTOBBIM YPOBEHB: JTOCTaTOYHOE IMOHMMAHWE CYTH METOJIMKH PEIICHUs 33Jadd, J0-
nylieHsl omuOKku. Pemenust He Bceraa 00OCHOBaHbI. Y MEET UCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CIEUUaTIbHON HAYYHOMU JIUTe-
patype, HOpMaTUBHO-IIPABOBBIX AKTAX;

CPEIHUH YPOBEHb: B LIEJIOM IIOHUMAET CYTh METOJMKH PEIICHUS 3aJayM, JOITYLIECHBI
oummmOku. PemieHuss He Bcerma OOOCHOBaHBI. YMEET MCIIONB30BATE HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYYHYIO JIMTEPATyPy, HOPMAaTUBHO-TIPABOBBIE AKThI;

IIPOJIBUHYTHII YPOBEHb: B IIEJIOM MIOHUMAET CYyTh METOAMKHN PELICHHS 331a4M, TOMyLIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATH PEIICHUs. Y MEET UCOIb30BaTh HOPMAaTHBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYYHYIO JIMTEPATYPy, HOPMAaTUBHO-IIPABOBBIE AKTHI;

BBICOKUI ypoBeHb: [loHnMaer cyTh MeToauku pemenus 3agadn. CriocodeH 000CHOBaTh
peleHus. YMeeT UCIOJIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUAIBHYIO HAyYHYIO
JUTEPaATYpy, NEPEIOBOM 3apyOeKHBIN ONBIT, HOPMATUBHO-TIPABOBBIE aKThI.

Cocrasiistironiasg KOMIIETCHIIUH — BJIaJeHUEC HaBBIKAMH

HYJICBOM YPOBEHB: HE MIPOJIEMOHCTPHPOBAI HABBIKH BHITIOTHEHUS MPO(PecCHOHATbHBIX
3a7a4. VICIIBITBIBAET CYIIECTBEHHBIC TPYJIHOCTH MPU BBINOJHEHUN OTICJIBHBIX 3a7a-
HUU,

MUHHUMAJIbHBI YPOBEHb: HE MPOJAEMOHCTPUPOBA HABBIKU BBIMOJHEHUS Mpodeccuo-
HAJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPU BBINOJIHEHUNA OTAECIb-
HBIX 3aJaHUH;

MOPOTOBBIN YPOBEHB: BIIAJIEET OMBITOM TOTOBHOCTU K MPO(PECCHOHATHLHOMN NIeSITEIHHO-
CTU U NMPOo(eCCUOHAIIBHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa MOPOTOBOM ypoBHE. Tpy-
JIOBBIC JEHUCTBHS BBIOJIHICT MEIJICHHO M HEKAQUYECTBECHHO,

CpPEeIHUHN YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHATBHOM Jesi-
TEJILHOCTU U MPOGEeCCHOHAIPHOMY CaMOCOBEPIICHCTBOBAHUIO. TPY/I0BBIC JEHCTBUS
BBITIOJTHSICT HAa CPETHEM YPOBHE T10 OBICTPOTE U Ka4eCTRBY,

MPOJIBUHYTHIM YPOBEHB: BJIAJEET ONBITOM M JIOCTATOYHO BBIPAKECHHOW JIMYHOCTHOM
TOTOBHOCTH K MPOo(EeCCHOHATBHON ASATeIbHOCTH M IPO(ECCHOHATEHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BBICTPO M Ka4€CTBEHHO BBITIOJHSET TPYIOBBIC ICMCTBUS;

BBICOKMH YPOBEHbB: BJIAJICET OMBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npodeCCUOHAIBHONW JEATEeIbHOCTU U MPOQPECCUOHATILHOMY CaMOCOBEPIIIEHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBITIOJHSAET TPYIOBBIE AEHCTBUA.

O060061eHHas orieHka cOPMUPOBAHHOCTH KOMIIETEHIIUM

- HyJICBOW YPOBEHB: KOMITETCHIINHA HE C(HOPMUPOBAHBI;

- MUHAMAJIbHBIN YPOBEHB: 3HAUMTEIILHOE KOJIMUECTBO KOMITETCHIINN HE C(HOPMHUPOBAHO;

- TMIOPOTOBBIA YPOBEHB: BCE KOMIECTCHIIMH C(OPMHPOBAHBI, HO OOJIBIIMHCTBO Ha IMOPO-
TOBOM YpPOBHE;

- CPEIHHUI YPOBEHB: BCE KOMITIETCHIIMH CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETCHIINHA C(HOPMHUPOBAHEI HA CPEAHEM WJTH BHICOKOM
YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIIETEHIINN C(HOPMHUPOBAHBI HA BRICOKOM YPOBHE.



4.2 Bonpocsl K 3K3aMeHY U NPUMep IK3aMEeHAIlHOHHOI0 Ouiiera

Bonpocsl k 3xk3aMeHy:

1.

OcHOBHBIE pa3fieNibl TEOPUU CUCTEMbI IUPPOBON 0OpaOOTKM CUTHAJIOB U €€

IIPUMCHCHMUA.

PR BOONO A WN

0.
1.
2.
13.
14,

OO61mast cTpykTypa cucTeMbl UG POBO 00pabOTKH aHATOTOBBIX CUTHAJIOB.
[IpeoOpazoBanus Jlamtaca u dypee.

BoccTanoBneHmne aHajgoroBo CUTHajia 1mo uppoBomy.

Teopema KorenbHukoBa-HalikBucra.

JluckpeTHbie MpeoOpa30BaHUs U ONEpaIUu.

Koppesiusa u aBrokoppersinus. [Ipumep.

Kocunyc npeobpazoBanue @ypre. [Ipumep.

KUX u BUX ¢uasTpsl.

Tunsl punsTpor (PHY, mosocoBoi u T.11.).

Knaccudukanys u o0CHOBHBIE ITapaMeTpbl GUILTPOB.

TpebGoBanus k puiabTpam. MeToabl MOCTpOeHUs! GUITBTPOB.

HuckpeTtHoe npeodpazoBanue Oypoe-JI1D. Cpoiictra AI1D u BI1D.
CTpyKTypHBIE TIPEOOpa30BaHUsI CUCTEM — MapajUieIbHOE M IOCIEI0BATEINb-

HOC COCOAMHCHUA.

15
16

17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.

. CTpykTypHBIE IPe0Opa30BaHusl CUCTEM — OOpATHASI CBSI3b.

. luckpeTHbIe peoOpa3oBaHUs U ONEpaIUu.

Monynsiiusi. OCHOBHBIE THIIBI.

Hennmanus. [Ipumep.

Z-nipeoOpazoBaHueE.

[IpeoOpazoBanue Youma.

[IpeoOpa3zoBanue Anamapa.

[IpeoOpazoBanue Xaapa.

OxoHHbIe (YHKIIMM — OCHOBHBIE 3a/1a4M U MTpaBUJia UX BHIOOpA.
[IpssmoyrosbHOE 0KHO. TpeyronsHoe okHO. OkHO Kaiizepa.
Oxkno XsmmuHra. OkHo biexkmana.

YacToTHBIE XapaKTEPUCTUKHU CUCTEM M BUJIBI UX NPEACTABICHUS.
OumibTpel Yebsltena.

®unetpsl barrepBopra.

JuckpeTHbie peoOpa3zoBanus U onepaiuu. Ceéptka. [Ipumep.
OcHoBHBIE 3TaIbl 00pabOTKH U PACIIO3HABAHMS PEYH.

W nentudukaius 38yKOBbIX (parMeHTOB.

OCHOBHBIE TApAMETPhI CUCTEM PACIIO3HABAHMSI PEYH.

Oynkuuu B Mathematica aiis 06paboTKH ay M0 CUTHAJIOB U TpaUKH.
CurHansl ¥ CUCTEMBI: iepeaTouHas (PyHKITHS.

CHrHazisl ¥ CUCTEMBL: IEPEXOIHASL U UMITYJIbCHAS XapaKTEPUCTHKHU.



36. Curnanbl ¥ cucteMbl: pyHKIMs X3BUCalaa U O-QyHKIHA.

IIpumep 3K3aMeHAMOHHOT0 OMJIeTa
I'OVYBIIO «/loHeukuii HalMOHAJIBHBIN TEXHUYECKUN YHUBEPCUTET
YpoBeHb BeICIIETO MTPOGECCHOHATIBHOTO 00pa30BaHusI: MarucTp
Hanpapnenue noaroroBku 09.04.04 «IIporpamMmHas HH)XEHEPUSI»

HanpasneHHOCTB MeTob1 U CpeIcTBa pa3padOTKH MPOTrPaMMHOTO
obecrnieyeHuUs

Cemectp 2

Y4eOHast TUCIUTIIINHA [{udposas 06paboTKa CUTHAIIOB U PACIIO3HABAHUE PEUN

Dxk3ameHarnoHHbIN Onet Ne 1

1. IlpeobpazoBanus Jlamnaca u Oypse.
2. Teopema KorenbHukoBa-HalikBucra
3. Koppensmus u aBToxoppensmus. [Ipumep.
4. Kocunyc npeobpazoBanue Oypre. [Ipumep.
5. Pemutsb ¢ nmomotipio HHTErpaIbHOTO npeodpazoanus Jlamnaca (D(y)-
o0o3HauaeT y’ (mpousBoaHas)) 3anauy Komu, rie N — Homep Ouiiera.
2
L +N8 [y )+ v =1) 95 =0.
dr* dr

v(0) =0,D(y)(0) =1

PaccmoTpeHo u yTBep KIeHO Ha 3aceqaHuu Kadeapsl
MPOrPaMMHON MHXXEHEPUU

[IpoTokon Ne_ ot . 20
3aBenyromuii kadenpoit ®enses O.1.
DK3aMeHaTop Kpuponybckuit O.A.

4.3 Kputepuu ouleHUBaHHUS

OrneHnBaHWE YPOBHSI OCBOEHHS CTYJEHTOM Y4eOHOTO MaTepuana IUCIUTUIMHBI
«IIudposast 06paboTKa CUTHAJIOB U PACIIO3HABAHUS PEUMN» MPOU3ZBOJUTCS B XOJE TEKY-
IIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTalluu (CEMECTPOBOTO KOHTPOJIS).

Texymmii KOHTPOJIb 3HAHUN CTYAE€HTa OYHOM (HhOPMbI O0yUEHUSI OCYLIECTBIISIET-
Csl IO pe3yJbTaTaM JIabOpaTOpHBIX paboT, CTy/EeHTa 3a09HOU (OPMBI OOyUEHHUS — TI0
pe3ysbTaTaM BBITIOJIHEHHS J1a00OpPaTOPHBIX padOT M KOHTPOJBHON pabOTHI B BHJIC MH/IH-
BU/yaJIbHOTO 3aJlaHusl. BrinonHeHne 1abopaTOpHBIX padoOT C 3alUTON OTYéTa, BBHINOJI-
HEHHUE UHMBUIYaJbHOTO 33/1aHus (KOHTPOJIbHOM paboThI), PeTyCMOTPEHHBIX padboyeil



IPOTPAMMON TUCIIUTUINHBI, SIBISIETCSI HEOOXOIUMBIM YCIIOBHEM JIOMTYyCKa CTYICHTA K JK-
3aMEeHy.

Pacnipenenenue 6aioB TEKyIIEro KOHTPOJs pabOThl CTYJIEHTa OYHOTO HIIM 3a-
OYHOTO OTJEJICHUs] HA MPOTSHKEHUM CeMecTpa MpuBeaeHO B Tabiaunax 1 u 2 cooTBeT-
CTBEHHO.

Tabmuna 1 — PacnpeneneHue OaJlIoB TEKYIIETO KOHTPOJS pabOThl CTyAEHTa OYHOTO
OTJICJICHUS

No nabopaTopHoii pabOThI Brinonxenue 3ammTa paboThl Cymma
1 4 4 10 8
2 4 4 1o 8
3 4 4 10 8
4 4 4 10 8
5 4 4 10 8
6 5 5 10 10
Cymma 10 50

Ta6J'II/II_Ia 2 — PaCHpe,ZIGJIGHI/IC 0aJIoB TCKYIICTO KOHTPOJIA pa6OTBI CTYACHTA 3a04YHOI'O
OTOCICHUA

Ne mabopaTopHOit pabOTHI Brimonnenue 3amuTa paboThl Cymma

3 4 4 1o 8

4 4 4 1o 8

5 4 4 1o 8

6 4 4 1o 8
NunuBuayanbHas pabora 9 9 o 18
Cymma 10 50

IIpomexxkyTouyHasi aTTecTalUs IO pPE3yJibTaTaM OCBOCHUS JIUCIUIUIMHBI B CeE-
MecCTpe IPOBOAUTCS B (OpMeE CEMECTPOBOIO 3k3aMmeHa. dopma nmpoBeneHus IK3aMeHa —
NMUChbMEHHasl. DK3aMEHAIMOHHBIN OWIEeT BKIItOYAaeT B ce0s 1 mpakTudeckuil u 4 teope-
TUYECKUX BOMPOCOB. [Ipu olleHMBaHMM CTy/eHTa Ha HK3aMEHE MpernojiaBaTeilb PYKO-
BOJICTBYETCS] KpUTEPUSIMH, IPUBEICHHBIMU B TaOHIIE 3.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 332 OTBET HA BOMPOC 3K3aMEHALIMOHHOTO Ou-
JieTa 3aCUUTBIBAECTCS CTYACHTY B Cllydae, €CJIM OTBET MOATBEPKIAET BIAJICHUE CTY/ICH-
TOM 3HAHUSMHU B TOJIHOM 0OBEeMe yueOHOUM MporpaMMbl, MaTepuail U3JI0KEH B JIOTHYE-
CKOM TIOCIJIEIOBATEILHOCTU C BBIJICJICHHEM TJIaBHOTO, COJIEPKUT TOUHBIE (POPMYIUPOB-
KM, COMPOBOXKJIACTCA WILTIOCTPUPYIOMUMH CXeMaMU U PUCYHKaMH (TIpu HEOOXOIMMO-
CTH).

B cnyuae, eciii OTBET Ha BONPOC HE B MOJIHOW MEPE OTBEYAET MPUBEICHHBIM Tpe-
OOBaHMSM, CTYJICHTY 3aCUMTHIBACTCS KOJWYECTBO OaysioB, paBHoe OT 1 1o 4. Ilpu ot-
CYTCTBHH MPABHJIBHOTO OTBETA HA TIOCTABJICHHBIN BOMPOC CTYAEHT noy4aeT (0 6auios.




Tabmuia 3 — Pacnipenenenne 0amioB 1Mo CEMECTPOBOMY IK3aMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MOYKHOE KOJIMYECTBO OAJIJIOB

OTBeT Ha BONPOCH JK3aMEHa- Borpoc | 10
IIUOHHOTO OujeTa BOMpocC 2 10
BOITPOC 3 10

Borpoc 4 10

BOIIPOC 5 10

NTOI'O 50

HToroBasi oueHka omnpejeiseTcs MmyTeM CyMMUPOBAHUS KOJIMYECTBa OAIOB IO
pe3yJibTaTaM TEKYIero KOHTPOJIS U KOJIMUecTBa OaioB MO pe3yJibTaTaM CeMECTPOBOTO
sK3aMeHa. MaKkCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0as1oB — 100.

[Tomyuennas orenka mo 100-0ampHOM MIKane ONMpeAesieT OIEHKY M0 Tocyaap-
crBeHHOoM mkaye 1 mxane ESTS:

Cymma 0OasioB Ouenka Ornenka
o 100-0anbHOM HIKaIe o mkane ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OT1nuuHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JTIOBJICTBOPUTEILHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEBLHBIM IMOBTOPHBIM M3YUCHUCM AVCHHUILIWHBI.
4.4 TlpuMep TeKylIero onpoca Ha JJadbopaTOPHBIX 3aHITHAX

1. Onpenenenue MOHITUN BeTMYMHA, CUTHAJ, U3MEPEHHUE, U3MEPUTEIIBHOE Tpe-
oOpazoBanue, nHGpopMarus.

2. Kimaccudukanus curaanoB. OnpeneneHue TUCKPETHBIX, KBAHTOBAHHBIX U HE-
MIPEPBIBHBIX CUTHAJIOB.

3. Bujpl neTepMUHUPOBAHHBIX CUTHAJIOB M KX OCHOBHBIE IMAPaMETPHI.

4. OnpeneneHue CpeHEro, CPeIHEKBAIPATHUECKOTO, CPEAHEBBINPSIMICHHOTO
3HaYeHUM, KO (PUIIMEHTOB aMIUTUTYAbl U (POPMBI CUTHAJIA.

5. OmnpeneneHne «CreKTpa CUrHaiay U MpUMeEpPbl CIEKTPOB MPOCTEHIITNX JIeTeP-
MUHHPOBAHHBIX CUTHAJIOB.

6. Henepuoanueckue CUrHAIbI U UX CIEKTP.

7. IIpeobpazoBanne Oypwe u psag Oypwe Il aHAIU3a CUTHAJIOB.

8. mmynbcHas XxapaKTEepUCTUKA CUCTEMBI, €€ CBA3b C YACTOTHOM XapaKTEePUCTH-
Koii. OnpeniesieHne 4aCTOTHON XapaKTePUCTUKH.



4.5 CornacHo yyeOHOMYy miaHy, no aucuuiuvinge ''Hudgposas odpadoTka
CUTHAJIOB M Pacno3HaBaHue peyu' KypcoBasi padora (IIPOeKT) He MpeIyCMOTpeHa.

Texkymmuii KOHTPOJIb 3HAHWI CTYJACHTOB MPOU3BOJUTCS IO PE3yIbTaTaM BBIMOJ-
HEHUS JTa0OPaTOPHBIX PabOT U JJIs CTYIACHTOB 3a09HON (DOPMBI TOTIOJTHUTEIIEHO WH]IU-
BU/yaJIbHOTO 33/I1aHUs B BUJIE KOHTPOJIHHOU PabOTHI.

IIpoMexyTouHasi aTTecTalusl MO pe3yjbTaTaM OCBOCHHS JWCIUILIMHBI B Ce-
MECTpe MPOBOAMTCS B (POpME CEMECTPOBOTO dK3aMeHa B COOTBETCTBHH ¢ «IlomokeHnem
00 opranm3anuu y4eOHOTO mporiecca B JIOHEIIKOM HAIMOHATLHOM TEXHUYECKOM YHU-
BepcUtTeTey, yrBepxkaeHHOM npukazoM JJoHHTY ot 02.05.2018r. Ne 337-14.

[Ipu ompeneneHUM ypOBHS 3HAHWUW CTYACHTOB IMPENOAABATENh PYKOBOICTBYETCS
KPUTEPHUSIMU OIICHKH 3HAHUH, SBISIOMIMMHUCS COCTABIISIONICH y4eOHO-METOIUIECKOTO
KOMITJIEKCA TUCITATIITAHBI.

5 PEKOMEHIAYEMAS JIUTEPATYPA
I OcHoBHas uTEpaTypa

1. Cmur, C. LHudposas o6padoTka curHanos. [IpakTnyeckoe pyKOBOACTBO st

I/IH)I(CHGPOB ¥ HAy4YHBIX pabOTHUKOB [DnexTpoHHbIN pecypce] / C.Cmur. - 33 M6. - 2012.
1 ¢aitn. - Cucrem. TpeboBanusi:  Acrobat Reader. —  URL:

http //ed.donntu.org/books/cd5811.pdf.

2. Bopo6wes, C.H. I{udponas odpaboTka curraioB [DnexkTpoHHbI pecypc] / C.
H. BopoObeB.- 144 M0. - 2013. - 1 ¢aiin. - Cucrem. tpeboBanus: Acrobat Reader. —
URL.: http://ed.donntu.org/books/cd5786.pdf.

3. Tanenbaym D. ApxuTektypa KOMIIbIOTepa [DnekTpoHHbIi pecypc]| / O. Tanen-
Oaym. - 19 M6. -2013. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. — URL:
http://ed.donntu.org/books/17/cd6361.pdf.

II lonmostHuTEIbHASA JIUTEPATypPa

4. OcHoBbl IU(GPOBON 00pabOTKU CUTHANIOB [DJIEKTPOHHBIM pecypc] : yueOHoe
noco6bue s By30B / FO. A. bproxanos [u 1p.]. - 10 M6. - Spocnasns: SApl'Y, 2013. -1
Gaiin. - Cucrem. TpeOOBaHUS: Acrobat Reader. — URL:
http://ed.donntu.org/books/cd3817.pdf.

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHBI
Y4eOHO-MeTOAMYECKUE U31aHUsA, paspadoTannbie B JlonHTY:

6 Meroandeckue ykazaHus U 3a1aHusl K 1a00paTOPHBIM paboTaM IO JUCITUTUTHHE
«CucreMbl 1 MeTOIBI IU(PPOBOK 0O0PaOOTKH CUTHAJTIOB U PACIIO3HABAHUS PEeUn» /

coct. A. WN. Anaproxun — [oueuk, HouHTY, 2016 [DnextpoHHblld pecypc]
http://ea.donntu.ru:8080/jspui/handle/123456789/23149



7 Metonuueckue ykazanus K jabopaTopHeiM padbotam o kypcey «Ludpoas 06-
paboTka CUTHAJIOB M pacro3HaBaHue peun» /coct. AWM. Auaproxun. — Jlonenk: J[oH-
HTYVY, 2017. — 25 c. (noctyn uepe3 TU4YHbIA KaOUHET CTY/ICHTA).

DJIEKTPOHHO-HH(POPMAIHOHHBIE PeCYPChI

OBC JOHHTY - http://donntu.org/library

HanuonaneHbiii oTKpeITEIA yHUBEpcUTeT « MHTYUT» — https://intuit.ru/
LenTp aucranunonHoro ooyuenus JouHTY — http://dist.donntu.org/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

7.1 JIeKIMOHHBIE 3AaHATHSA

VYyebnas ayautopus Ne8.711 yueOHbIN Kopryc 8 A MPOBEACHUS 3aHSATUHN JIEK-
[IMOHHOTO THIA, TPYNIOBBIX U UHAUBUIYATbHBIX KOHCYJIbTAlUNA, TEKYIIETO0 KOHTPOJIS U
MPOMEKYTOUHOM aTTecTaluy, (MyJIbTUMEANITHOE 000pYyI0BaHUE: KOMIIBIOTEp, Olepa-
nuonHass cucrema Windows 7 Professional x86/64 (akagemuueckass MOMAMKCKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (OecmuatHasi Bepcus)),
MYJIBTUMEIUHHBINA ITPOCKTOP, PKPaH; CIeuaIu3upoBaHHas MeOeshb: JOCKa ayIUTOPHAs,
TIapTHI.

7.2 lIlpakTHyecKkue U JIadOpaTOPHbIC 3AHATHSA:

Kowmmbrotepnas aynuropust Ne5.429 y4uebnbiii Kopiiyc 5 Juisi mpoBeneHust 1abo-
PaTOPHBIX 3aHSTHM, TPYNIOBBIX U WHAUBUAYATBHBIX KOHCYJbTAlUM, TEKYIIETO KOH-
TPOJIL U TIPOMEKYTOYHOM aTTecTaluu, (MyJIbTUMEIUHHOE 000PYyI0BaHUE: KOMIBIOTEP
IntelCore 2Duo E8200 2.66MHz/4 Gb O3VY/160 Gb HDD, onepanuonHas cuctema
Windows XP Professional x86/64 (akamemuueckas moamucka DreamSparkPremium),
FeatureCAMDemo (Oecruiataas nuneHsus), I'emma 3D (kopobounas Bepcust 2008 ro-
na), WPSOffice(6ecrmarnas nmumensus), OpenOffice 2.0.3 — oOmiecTBeHHAs JTUIICH3HS,
Google Slides (6ecrmatnast Bepcusi), X3d-player (ycmoBHo-Oecrutatras), FreeWRL
(6ecrutatHas  nunens3us),OpenVRML  (Oecrutatnas nuuensus), 3dExperience for
Education (yueOnas muuensus), Visual Studio Community (freeware), Netbeans
(freeware), fxSolver(ObecruiatHass nunensusi), GeoGebra (OecmuiaTHas JIMIICH3US),
SolidWorks for students (ctya munensusi), SIMULIA Research & Teaching Suites
(ctyn nuuensusi), Rockwell Arena (ctyn nunensusi),Fusion 360 (cTyaeHueckas JUIEH-
3usi), GNU Octave (cBoOonanas cucrema), Sage (GNU General Public License), Scilab
(momycBoboanas), R (programming language) (GNU GPL), Sage (GNU GPL), Maxima
(GNU GPL), Visual Prolog (ctyn. nenensus), Manas skcneptHas cuctema 2.0
(freeware), Simintech (mponpuerapnas), 3D Max (ctyn nunensus), Eclipse (freeware),
BlueJ (freeware), Elmer (freeware), CP2K (freeware).

7.3 CamocrosiTenbpHas paboTa
[ToMerieHust 1l CaMOCTOSITENIBHON pabOThl C BO3MOXKHOCTBIO TOJKIIOUEHUS] K CETU
"UnatepHer" wu  oOecrnedyeHUEM JOCTyma B  JJEKTPOHHYIO  HH(OPMAIMOHHO-
00pa3zoBaTeILHYIO Cpely OpTaHU3alMK: YUTaJIbHbIE 3a/bl, yueOHbIe Kopiyca 2, 3 (Kom-
NbIOTEpPHAsE TEXHUKA C BO3MOKHOCTBIO MOJKIIOYeHUsI K ceth «IHTepHeT» u obecrneue-
HUEM JIOCTyIla B JJICKTPOHHYIO HH(pOpMaImoHHO-oOpaszoBaTenbHyo cpeny (DUOC


http://donntu.org/library
https://intuit.ru/
http://dist.donntu.org/

JIOHHTY) u snextporHo-6ubmoteunyto cuctemy (3bC IPRbooks), a Tak:ke Bo3MOX-
HOCTBIO MHJIMBHUyaIbHOTO HEOTpaHUUYeHHOTro aoctyna odyyaromuxcs B 9bC u SMOC
nocpenctBoM Wi-Fi ¢ mepconaibHbIXx MOOMIBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 - obmectBennas nunenzus MPL 2.0/ Grub loader for ALT Linux -
munien3us GNU LGPL v3/ Mozilla Firefox - nmunensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nmunensust GNU GPL.



