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AHHOTANMA

JucrturminHa "Tlpuknanable GU3NKO-TEXHUUECKUE M KOMITBIOTEPHBIE METOIBI UCCIICOBaHUI" HalpaBlieHa Ha
¢dbopMupoBaHUE IPAKTUUECKOTO OIBITA, HABBIKOB INPHMEHEHHUS PAJUYHBIX MPOTPAMMHBIX CPEICTB IS
MCCIICIOBAaHHS CIIOKHBIX (DU3NYECKUX SBICHHN M TPOLECCOB. B maboparopHOM NpakTHKyMe MPHOOPETAIOTCS
0a3oBbIc 3HaHUS U HAaBLIKK pa0oThl B maketax MATLAB u FlowVision. Kypc npennaznaueH ajisi CTyJeHTOB
MIIQJIIMX KypCOB MEXaHHWKO-MaTeMaTH4ecKuX, (u3ndeckux (akyabTeTOB YHHBEPCHTETOB. JlucuurinHa
pa3paboTaHa Ui COBPEMEHHBIX HHXKCHEPOB-UCCIIENOBATEIeH, peIlAloIuX aKTyaJbHble HaydHbIE W
TeXHUYeCKUe 3amaud. Llemb Kypca - NpUBUTH OyIylIMM HWH)KEHEpaM OBICTpBIC, JCMIEBBIC, HAIEKHBIC H
3¢ dEKTUBHBIE MTOIXO/BI K PEIICHHUIO (PU3HUECKUX 3a]1a4 JIF0OOTO YPOBHS CIOKHOCTH.

3amaya Kypca - IpeofosieTh IOpPOr BXOAAa B YHCICHHOE MOJAEIMPOBAHWE M HAICIUTh CTYACHTOB
KOMIIETCHIIUSIMH, JIOCTaTOUYHBIMHE ISl TAITbHEHIIIET0 CaMOCTOSATEILHOTO COBEPIICHCTBOBAHMS B 9TOM OOIACTH.

1. leau u 3apauu

eap AUCUMNIMHBI

* (hopMHpOBaHHE TPAKTHYECKOTO OIBITA IO MPHOOPETECHHIO OBICTPBIX , JNCIMIEBBIX, HANEKHBIX H
3 GEKTUBHBIX MOJXOA0B K PEIICHUIO (PU3MUECKUX 3a]1a4 JIF0OOTO YPOBHS CIOKHOCTH;

* TOJNIy9CHHE TEOPETHUSCKUX 3HAHWW M MPAKTUYECKUX HABBHIKOB B 00MacTh WHGOPMAITMOHHBIX
TEXHOJIOTHI Ui AabHEUIIIer0 UX MCTOJIb30BaHUS MPH M3YHYEHUU NUCUUIUIMH MO COOTBETCTBYIOIIEH
nporpamme u BeinonHeHun HUP B GakanaBpuare u Mmarucrparype.

33]13‘[1/[ JAUCHUIIINHBI

¢ OpeoaoJICTh HOpPOr BXOJAAa B YHCJICHHOC MOACIIMPOBAHUC W HAJCIUTHL CTYACHTOB KOMIICTCHUUSIMU,
JIOCTATOYHBIMHM IS TATbHEHIIIEr0 CaMOCTOSITEIbHOIO COBCPUICHCTBOBAHUSA B ITOU O6JIaCTI/I;

* aTh CTyJieHTaM 0a30BbIe 3HaHUs 10 padote ¢ makeraMmu MATLAB u FlowVision;

* Jarh CTyleHTaM 0a30Bble 3HaHUS [0 MPUHIMIAM M QJITOPUTMaM  aHAJIOro-IHu(poBOro
peobpa3zoBaHus CUTHAJIOB pa3iuuHoi npupoasl B nakete MATLAB;

* TI03HAKOMHUTH CTYACHTOB C OCHOBaMH OOpaOOTKM M aHanM3a HU(QPOBBIX CHT'HAJIOB, MO3HAKOMHTH C
IMCKPETHBIM Npeobpa3oBannemM Pypoe;

¢ HAyYuTb CTYACHTOB Ha IpUMEPAX MOACIBbHBIX MW ISKCHOCPHUMCEHTAIBbHO IIOMYYCHHBIX CHUIHAJIOB
MMPOBOAUTH UX CHeKTpaJ’IBHBIfI aHaJIn3, (bHJ'IBTpaLII/IIO, AMIUIMTYAHBIC U YaCTOTHBIC npeo6pa30BaHI/m.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
uHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM IEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
IPOrpaMMHBIE CPEACTBA [IPU PEIICHUHN 331a4  |MaTeMaTHYeCKHEe METOAbl M NPUKIATHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHIeHWs  Hay4yHbIX  337a4 B
TpeboBanusa HHPOPMALMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOH (pU3HKH




[IK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAayYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH [IK-1.4 VYmeer crpouTh MaTeMaTHYeCKUE MOAEIH UL
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
NpeAMETHOH 00J1acTH) U (WJIN) TEOPETUUECKUE |COOTBETCTBYIOLIMX HAYUHBIX 00JIACTAX

(aHAMMTHYECKUE U IMUTALIHOHHBIC) [IK-1.5 Bnageer HaBeikamMu 0Oe30macHOM pabOTHL €
HUCCJICI0BaHUA COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM

OKCIICPUMCHTAJIbHBIM 060py,Z[OBaHI/IeM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U pabOTHl B
COBpPEMEHHO Hay4HO# TabopaTopun

[IK-1.8 Brnageer nHaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3IKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUTSl HAYYHBIX pacyeToB

[MK-3.1 3naer npuHOMIILI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTh W KPUTEPUHU NPUMEHUMOCTH
[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh WCIIONIb3YEMBIX ~TEOPETHMYECKHX TIOAXOJOB U yMEHHE
MOIXOIAIIee 000PYIOBaHNE, HHCTPYMEHTHI H OIICHWBATh TOYHOCTh TPUONMKCHHBIX  aHATUTHICCKUX
METOJIbI CCIIEIOBAHMM JIJIsl pelIeH s 3aa4 B |METO/I0B BBIYUCIICHUI

n30paHHOMN IpeIMETHON 00IacTi [IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTETHHOU
CIIO)KHOCTH  HCIIONIb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
* 0cHOBHI paboThI B takere FlowVision 1 MATLAB;
* OCHOBHBIC TPUHIIMIEI aHAIOro-IUdppoBoro npeodpazoBanus (ALl), xapakrepuctuku AL, THIEI
AUII o anroputMam paboTsI ¥ MOCTPOCHHUIO;
* OCHOBHBbIC (OpMaThl IMPEACTABICHHS 3BYKOBBIX MJAHHBIX B KOMIIBIOTEpE, MOPSIKH YHCIEHHBIX
BEJIMYMH, XapaKTEPHBIX JUIS ayJuo(aiijioB ¢ pa3IMIHbBIMU XapaKTepUCTUKaMH (pa3psaIHOCTh, YacTOTa
JTUCKPETHU3AINH);
* BBIpKEHHS ISl IPSIMOTO M 00paTHOTO AMCKPETHOTO npeodpa3oBanus Oypbe, TpeOOBaHHS K CUTHAITY
JUTSL peanu3anuu ObIcTporo nmpeodpasosanus Oypbe;
* OCHOBBI CHEKTPAJIBFHOIO aHAJIM3a CHTHAJIOB B JIMANA30HE 3BYKOBBIX YacCTOT; IMOJOKEHHS TEOPEMBI
KotenpHukoBa u e€ ciecTBUS AJIsl pealIbHbIX CUTHAJIOB; YacToTa HaiikBucra;
* XapaKTepHbIE 0COOCHHOCTH CIIEKTPOB TICEBIONIEPHOINIECKUX CUTHAJIOB;
* 0COOCHHOCTH psja KOd(QOUIMEHTOB JTUCKpEeTHOro TpeoOpa3oBanuss Dypre sl YaCTOTHOTO
npeoOpa3oBaHMs CUTHAJIOB;
* 6a30BBIC MOJICNIN JTaHHBIX, UCTIONb3yeMble ITpu npoektuposanuu [ MC;
* METOZbl OpraHU3alMU PACTPOBBIX M BEKTOPHBIX MPOCTPAHCTBEHHBIX IAHHBIX M UX B3aMMOCBS3H C
MPUKJIaJHBIMH JaHHBIMH;
* OCHOBHBIC THUIBI KapTOrpaMueCKUX IMPOSKIMA M  MpaBWiIa KapTOrpa)uueckoro OTOOpasKeHHUs
pas3INYHBIX THUIIOB OOBEKTOB U SBJICHUIL,
* COCTaB M CTPYKTYPY COBPEMEHHBIX MPOTrPaMMHO-HHCTPYMEHTAIBHBIX CpPEACTB pa3padOTKH
I'MC-npoexToB.

YMETb:

* [TOJIL30BAThCs makeToM FlowVision Juist MOJieTMpOBaHUs THAPOAMHAMUYECKIX MPOIIECCOB;
* osib30Barbes anmnaparoM cpencts MATLAB aiist 3amucu ayano CUTrHaJIOB, 3arpy3Ku HHQOpMa 13
3BYKOBBIX (DaiiioB, 3ammcH 3BYKOBBIX (DAilyIOB, BBITIOJIHEHMS INPSMOTO M OOpaTHOrO AMCKPETHOIO
npeobpazosanus Oypbe, B TOM YHCIE 10 alropuTMy ObicTporo npeodpazoBanus Oypee (BIID);
* OIPEENATh «OCHOBHBIE» YAaCTOThI KBA3UIIEPUOAUYECKUX CUTHAJIOB, I10JyUYEHHBIX MOJICJIMPOBAHUEM B
MATLAB wnm 3amuchio 3BYKOBBIX KoJeOaHUil, NPOM3BEAEHHBIX COOCTBEHHBIM TOJIOCOM, C
HCIIONIb30BaHMEM ayJuo KapThl kommbioTepa 1 MATLAB;
* ONpEneNsATh YHCIOBBIE KPUTEPHH MJISl MPOBEACHHUSA AMIUTUTYJHOM W/MIM YacTOTHOW (MIIBTpallH
3alIMCaHHbIX CUTHAJIOB.

BJIaJIETh:



* HaBBIKAMH OCBOCHUS O0JBIIOT0 00beMa HHPOPMAIINH;

* HaBBIKAMH CaMOCTOSITEIEHOU paboTHI;

* HaBbIKaMu paboThI B MpHUKIaaHbIX Naketax FlowVision 1 MATLABbD u conocraBienus: pe3ynbTaroB
YHCIIEHHOTO PELICHUS C TEOPETHYECCKIMU PE3YIIbTaTaMu;

* IPaKTUKOH MCCIICIOBAHMUS U PEIICHUS TEOPETUYECKHUX U MPHUKIIAIHBIX 33/1a4.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CurHanbl. Amnanoro-in¢pposoe 12 15
npeobpazoBaHue
) CriexkTpaibHOE NMPEACTABICHUE CUTHAIOB. 12 15
XapakTepUCTHKH CIEKTPOB CUTHAJIOB
3 CpenctBa cucremel MATLAB s 12 15
aHaym3a U 00pabOTKH CUTHAJIOB
YacTtoTHble  CBOWCTBA  JTUCKPETHOTO
4 KBa3UIEPHOIUIECKOTO CHUTHaja. 12 15
[Ipeobpa3oBanusi curHajia B 4acTOTHOU
obnmactu

BrruncnurensHbie nu AHaAJINTUYCCKUEC
MCTOJbI PCUHICHUA 3a1a4

Ananutndeckoe auddepeHIupoBaHue u
HUHTErpUPOBaHUE

15 20

[Mpumenenne npuknaanoro nakera Flow
7 Vision s pemeHus 3agad 1o MEXaHUuKe 15 16
XKHUJIKOCTHU U rasa.

Mopnenuposanue B mnakere Flow Vision

8 TeYeHHs] B  KaHajax IIePEeMEHHOTO 15 20
CCUYCHUSI.

9 Monenuposanne B mnakere Flow Vision 15 19
0OTeKaHUs Tell

Hroro yacos 120 150

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. Curnansl. Ananoro-nudpoBoe npeoOpa3oBaHue
Bungpr curnanos. Ludpossie u aHanoroseie curaaisl. [Ipo0iema XpaHeHUs] CUTHAJIOB.
JMcKpeTHblE TpEeACTaBICHUS CHUTHANOB. AHajoro-uudpoBele mpeoOpaszoBarenu. Pa3psaHOCTb.

YacToTa IUCKPETU3ALNH.
BoccranoBnenune curaanoB. Yacrora HalikBucra.




LludpoBoe mpencTaBieHHe aKyCTHYECKHX CHTHAJIOB. MMmynbcHO-komoBas monyisiius (MKM wim
Pulse Code Modulation — PCM). ®opmarel XpaHEHHS ayqHO-CHTHAIIOB, HCIOIb3yeMble
COBPEMEHHBIMHU TPOTPAMMHBIMHU CPEICTBAMH.

2. CHGKTpaJ’ILHOG MMpeaACTaBJICHNUC CUTHAJIOB. XapaKTepI/ICTI/IKI/I CIICKTPOB CUTHAJIOB

WuTterpanpHble NPECTABICHUS CUTHAIOB. MareMaTHYecKHid amnmapaT TEOpHH CHTHAJIOB.
[IpeobpazoBanue ®ypeoe.

BeruncnurenbHas CIOXHOCTh JUCKpeTHOro mpeobOpazoBanusi dypee. beictpoe mnpeobpazoBanue
®dypoe. ObparHoe nmpeodbpazoBanue Oypeoe.

OCHOBHBIE XapaKTEPUCTUKH HU(PPOBBIX CUTHAJIOB. YaCTOTHBIE XapaKTEPHUCTHKH.
Tym. @unbsrpanus CUTHAIOB. AMIUTUTYAHBIE U YaCTOTHBIC (PHIIBTPHL.

3. CpencrtBa cucremMbl MATLAB is anann3a u 00pabOTKH CHTHAJIOB

Cpencrtpa cuctemst MATLAB i1 anann3a u 00pabOTKU CHTHAJIOB.
Peanuzanus 6sicTporo npeobpazoBanus Oypre.
Pa6ora co 3BykoM B cucreme MATLAB.

Ucnonb3oBanue auckpeTHoro mnpeoOpasoBanusi @Dypbe s aHanmsza LUQPOBBIX CUTHAJIOB
aKyCTUYECKON ITPUPOLBL.

N3y4yeHne ocoOeHHOCTEH CIEKTPOB pealIbHBIX aKyCTHYECKHX CUTHAJIOB.

4. YacToTHBIE CBOMCTBA AUCKPETHOIO KBasHWIlepuoaudeckoro curxana. [IpeoOpa3oBanus curuaiga B
4aCTOTHOM 00JlacTh

MonenmupoBaHue CUTHalIa C 33JaHHBIMH ~ AMIUIUTYIHO-YaCTOTHBIMH  XapaKTEPUCTHKAMH  BO
BpPEMEHHO 001acTH.

Anamus CIIEKTpa MOJECJIbHOI'O CUT'HAJIA.

IIpeoOpa3zoBanne cHUrHaja B YacTOTHOW O00JAacTH Ui M3MEHEHHUS YacTOTHBIX XapaKTePHCTHK
CUTHAJIA.

CpaBHEHHE  CIIEKTPOB  OOWMHOYHOIO W  IIEPHOJMYSCKUX  HMMITYIbCOB C  OIMHAKOBBIMH
XapaKTEePUCTUKAMH.

5. BeruucauTeabHbIE U aHAIUTHYECKUE METOIbI peuIcHus 3aaa4

Kommerorepnas anredpa. Obiaactu npuMeHEHHS CUMBOJIBHBIX W YHCIICHHBIX METONOB. bubnnoreka
CHUMBOJIBHBIX Bbuncienuii Symbolic Math Toolbox. CumBoJIbHBIE TIEpEMEHHBIE W OTICpAIlH HaJ
HUMU. Brsyanusanus cMMBOJIBHBIX BeIpaXeHHUH ¢ ucnons3oBanueM MATLAB.

Cemectp: 4 (Becennuii)
6. Anamutrueckoe auddepeHIUpoBaHUE U UHTCTPUPOBAHKE
[MprMeHeHEe CUMBOIBHBIX METOIOB JIJISl PEIICHUS] CUCTEMbI TU((HEepPeHIIMANTBHBIX YPaBHCHUH.

7. HpI/IMCHCHI/Ie MMPUKJIAAHOTO IAaKETa Flow Vision AJId peIICHUA 3a/lad MO0 MCXAHUKC JKUAKOCTU U
rasa.

Obmas XapaKTepUCTHKA MIPOrpaMMHOI0 MIPUKIaTHOTO raKkeTa Flow Vision.
dusnko-maremMarndyeckue Mozenu. HadanbHele U rpaHuuHble YCnoBHS. OCOOEHHOCTH YHCICHHBIX
pacuetoB. CocTaB U Ha3HAYEHUE MPENPOLIECcCcOopa, COJIBEPa, MOCTIIPOLECCOpa.

Monenuposanue B makere Flow Vision TeueHHs )HIKOCTH MEXIY IUIOCKOCTSIMH. TouHOE pelieHne
ypaBHeHuil HaBbe-Crokca. TeueHune BSI3KOH )KMIKOCTH B IUNIOCKOM KaHajie. BeIBOa COOTHOMIEHUH is
pacueTa MaKCUMaJIbHOU, CpeIHEN CKOPOCTH U pacxoAa AKUIKOCTH.

8. MonenupoBanue B nakete Flow Vision TedeHus: B KaHanax MepEeMEHHOTO CEYCHUSI.



Mopnenuposanue B nakere Flow Vision Tedenus B pacmmpsiommxcs kaHajgax. BelBog coOOTHOIIEHUH
IUISL pacdeTra MoTepu AaBieHus. MH(popMaIrMoHHbIE CIIOW BU3YyaJM3allMd OCHOBHBIX XapaKTEPUCTHK
TedeHus. MonenupoBanue B nakere Flow Vision TedeHus: B cyxamomuxcsi kaHanax. [locranoBka
3agaund. OCHOBHbIE COOTHOIIEHMS JUIS MOTEpU JaBieHHs. VMHpOopMaIrMoHHbBIE CIOM BU3YyalIn3alllH
OCHOBHBIX XapaKTEPHUCTUK TEUEHUsI CKOPOCTH, JaBieHus. [locTpoeHre TMHUI TOKa C TOMOILBIO CIIOS
BU3YyaJIU3aLUH «TPYIIIbI YaCTHUID.

9. MonenupoBanue B nakete Flow Vision o0Tekanus ten

Mopnenuposanue B makere Flow Vision oOTexanus simmnca U miaacTuHbl. OCHOBHBIE COOTHOILICHUS
OoOTeKaHHWs HWJCATbHOW J>KUJKOCThIO. BBIBOJ COOTHOIIEHWH JUIsl pacueTa TOABEMHOW CHIIBL.
Brimonnenue 3agaHus MO0 MOJAEIMPOBAHUIO TEUEHHsS] CTYyACHTAMH C IIOMOLIbIO MpenofaBaTelis.
MonenupoBanne B makere Flow Vision oOtekanuss mwnmuHapa. OCHOBHBIE COOTHOIICHUS.
Brimonnenue 3aganus mo MOASIMPOBAHUIO TEUCHHS CTYAECHTaMU caMOCTOsTeNbHO. HTepnperanus
pe3ynbraroB. CpaBHEHHE ¢ TEOpUEH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

HeobOxoanmoe 000pynoBaHue U 3aHATHIT: KOMIIBIOTEP ¥ MYJIBTHMEIUIHHOE 000pyI0BaHHE
(mpoekrop).Heobxoaumoe nporpammuoe obecnieueHue: FlowVision, MATLAB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. [lpumeHeHne nakeTa MpUKIAAHBIX Iporpamm Flow Vision npu n3yd4eHun KypcoB MEXaHHKH
xuakoctu U rasa [Tekcr] : yae0. mocobue 1iist By30B / M-Bo oOpa3oBanus 1 Hayku P,
Mock.u3.-texH. uH-T (Toc. yH-T), Kad. npuknagHoi mexanuku ; b. K. Tkauenko [u ap.] .— 2-e usf.,
ucnp. u nepepad. — M. : MOTH, 2015 .— 98 c.

Jlureparypa u3 Gonna kadeapsi:

1. OesixonoB B.IT MATLAB 6.5 SP1/7.0 + Simulink 5/6. OcHoBBI TpuMeHeHHSI [ DIEKTPOHHEIH pecypc|
: Mororpadus / B. I1. [Ipsikonos. - M. : Conon-IIpecc, 2008.

2. [lpumenenue nakera npukiagabix nporpamm Flow Vision npu n3ydeHun KypcoB MEXaHUKH
JKUIKOCTH U Ta3a [Tekcr] :

yuae0. mocobue 11t By30B / M-Bo oOpazoBanus u Hayku PD, Mock.¢pwu3.-rexs. uH-T (roc. yH-T), Kad.
npuknaaHoi mexanuku ; b. K. Tkauenko [u np.].— 2-e uzj., ucnp. u nepepad. — M. : MOTU, 2015
.— 98 c. - HaxonuTCs Ha Kadenpe pa3gaeTcs Ha 3aHATHIX

JomnonHutenbsHas auTeparypa

1. UML. OcHogsl : KpaTkoe pyKoOBOJCTBO TI0 CTaHJAPTHOMY SI3BIKY OOBEKTHOTO MOJIEIIMPOBAHMSI
[Tekct] : [yueb. mocobue mist By3oB] / M. Daynep ; nep. ¢ anr. A. [leryxosa ; mpenuci. K. KoOpuna [n
ap.] .— 3-e m3n. — CII6. : CumBon-ITmoc, 2009 .— 192 c.

2. MATLAB [Tekcr] / B. I1. IpsixonoB - M.JIMK TIlpecc,2014

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.gistecnic.ru/
http://gis-lab.ru/
http://www.dataplus.ru/ARCREV/
http://www.gisa.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.



B mporecce nabopaTopHbIX 3aHATHI UCIONB3YIOTCS porpaMMHubie TakeTel MATLAB, Flow Vision u
ArcGIS.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHue Kypca «IIpuknmamHble  (U3MKO-TEXHHYECKHE U KOMITBIOTEPHBIE METOIbI
WCCIIeIOBaHMIA: Ta00OpaTOpHBIN MPAKTUKyM» TpeOyeT OOIBIION caMOCTOSTENILHON pa0oThI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:
— npopaboTKy yueOHOTO Marepuaia (1o KOHCIIEKTaM 3aHATUH, y9eOHOH TuTeparype);
— pelIeHHe 3aa4, IPeAIaraeMbIX CTYJCHTaM Ha 3aHATHSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MpuKIaAHON MEXaHUKH

Kypc: 2

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT
PaspaGorunkm:

M.B. BepesnukoBa, kaHj. pu3.-Mar. HayK, JOLEHT
M.B. PriKakoB, CTapIvil IpenogaBaTeilb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-2 CniocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIOas
TpeboBaHusg HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30macHOCTH

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  QyHmameHTambsHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[K-1.5 Bnmageer HaBbikamMu 0Oe30MacHONW pabOTBl  C
COBPEMEHHBIMH  HAay4YHbIMH  TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4HO# abopaTopun

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHUPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBaTh TOYHOCTh HPUOMMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynpratre usyuenus mucuuiuinHbl «IIpuknanHble (U3MKO-TEXHHUYECKHE M KOMITBIOTEPHbBIE METOJBI
WCCIICAOBAHM: 1a00paTOPHBINA MPAKTUKYM» 00yUYaIOIIMIACS JOJIKCH:

3HAThb:




* ocHOBEHI pabothl B makete FlowVision u MATLAB;
* OCHOBHBIC NPUHIMIIBI aHAIOro-1udposoro npeodpazoBanus (ALIL), xapaxrepuctuku AL, Tl
AT mo anroputMam paboThl ¥ IOCTPOCHUIO;
* OCHOBHbIE (hOpMAaThl TMPEACTABICHUS 3BYKOBBIX HAHHBIX B KOMIIBIOTEPE, MOPSAKH YHCICHHBIX
BEJINYMH, XapaKTEPHBIX UL ayquoQaiiaoB ¢ pa3InYHbIMU XapaKTepUCTUKaMHU (pa3psaaHOCTb, 4acTOTa
TVCKPETU3ALIH);
* BBIPOKEHMS ISl IPSIMOTO U 00PaTHOTO AMCKPETHOTO npeobdpasoBanus Dypbe, TpeOOBaHMS K CUTHAILY
JUIS peanu3anuu ObIcTporo mpeodpazosanus Oypoe;
* OCHOBBI CHEKTPAJBHOIO AaHAIN3a CHTHAJIOB B JIMANla30HE 3BYKOBBIX YaCTOT; MOJOKEHHS TEOPEMBI
KorenbHukoBa u e€ ciieacTBus AJsl pealbHBIX CUTHANIOB; yacToTa HalikBucra;
* XapaKTepHbIE 0COOCHHOCTH CHEKTPOB IICEBIONEPHOINIECKUX CUTHAJIOB;
* 0COOCHHOCTH psifa KO3(Q(UIHEHTOB TUCKPETHOro mnpeoOpa3oBaHust Dyppe [JIs1 YACTOTHOTO
peoOpa3oBaHusi CHTHAIIOB;
* 0a30BbIC MOJIEIH JaHHBIX, HCIIONb3yeMble Ipu npoekTuposanuu 'UC;
* METOZbl OPraHU3allMU PACTPOBBIX M BEKTOPHBIX MPOCTPAHCTBEHHBIX IAHHBIX M MX B3aUMOCBS3H C
NPUKJIaTHBIMH JaHHBIMH;
* OCHOBHBIE THIBI KapTorpaMuecKUX MPOEKIMH M  IpaBUiIa KapTOrpauueckoro OToOpaskeHHs
Pa3IMYHBIX TUTIOB OOBEKTOB U SBJICHUIA;
* COCTaB M CTPYKTYpPY COBPEMEHHBIX MPOTrPAMMHO-MHCTPYMEHTAIBHBIX CpPEACTB pa3paboTKH
I'MC-mpoekTos.

yMeThb:
* [10JIB30BaThCs makeroM FlowVision 11st MozenpoBaHus THAPOAMHAMUYECKHUX IPOLIECCOB;
* OJIb30BaThes anmaparoM cpenctB MATLAB st 3ammucu ayino CUTHAIIOB, 3arpy3Ki HHQOpPMAIUK 13
3BYKOBBIX (DaiiJiOB, 3amMcCH 3BYKOBBIX (DailJIOB, BBIMOJHEHHUS MPSIMOTO W OOpPaTHOrO AWCKPETHOTO
npeobpazoanuss Oypbe, B TOM YHCIIE 1O alTOpuTMy ObIcTporo npeobdpazoBanust dypwe (BI1D);
* ONpPEACISTh «OCHOBHBIE» YaCTOTHI KBAa3UIIEPHOAUYECKUX CUTHAJIOB, ITOJYYEHHBIX MOJICINPOBAHUEM B
MATLAB wnm 3ammchio 3BYKOBBIX KoleOaHUWi, TNPOU3BEAEHHBIX COOCTBEHHBIM TOJOCOM, C
HCITOJIb30BaHNEM ayJuo KapTel koMmnbroTrepa 1 MATLAB;
* OIpPEAENATh YHUCIOBBIE KPUTEPHM JUIS MPOBEACHUS aMIUIMTYIHOW W/WIM 4YacTOTHOH (uiibTpanuu
3alMCaHHBIX CUTHAJIOB.

BJa/IeTh:
* HaBbIKAMH OCBOEHUS O0JIBIIOr0 00bemMa nHpOopMaLuu;
* HAaBBIKAMM CaMOCTOSITEIbHON paboThI;
* HaBbIKaMu pa0boThl B npukiIagHbix nakerax FlowVision u MATLABbD u conocraBienust pe3ynbTaros
YHCIIEHHOTO PELICHUs ¢ TEOPETUIECKUMU Pe3ylIbTaTaMu;
* IPaKTUKOW MCCIICAOBAHMS U PELICHUS TEOPETUUECKUX U MPUKIAJHBIX 3aa4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

KOHTpOHB YCIICBACMOCTHU CTYACHTOB IMPOUCXOAUT 1O MCPC IMMPOXOXKIACHHUA KyCa.
Pemenne HayYHO-TCXHUYCCKUX 3aaaqd pa36I/ITO Ha MOoCJICI0BATCIBbHBIC JTOTHYCCKUC 3TAallbl.

[IpoxoxeHne KakJoro M3 3TaloB 3aKaHYMBACTCS PEUICHHEM OTHOCHTEIHHO HEOONBLION 3aladu C
U3MEPUMBIM PE3YIIBTaTOM.

Texymuii KOHTPOIb IPUMEHSIETCS B CISAYIONMX hopMax:

OLICHKA 3a KaXXIyI0 BBINOJHEHHYIO JIA0OpaTOpHYI0 paboTy oOIiedl NpodoDKUTENBbHOCThIO 4 daca
0azupyercss Ha MPAKTUYECKUX Pe3yJbTaTax, MONyYeHHbIX B padoTe, M Ha OTBETaX Ha KOHTPOJbHbIC
BONIPOCHI, MPUBEICHHBIE B ONMCAHUAX JTAO0PaTOPHBIX padoT.

CnoxxXHOCTh 3azau BO3pacTaeT IO Xo4y Kypca. B Haudasne pemaroTcst mpocThle 3ajJayd, B paMKax HX
pEIIEHUs] CTYACHTHI 3HAKOMATCS C TEOPETHUYECKMMHU W HMCTOPUYECKUMH OCHOBAaMH YHCIEHHOTO
MOJEJIMPOBaHUsS U IIPUKIIAIHBIM UHCTPYMEHTOM, IIAKETOM IIPOIpaMM JUIsl pEIeHHs 3a/1a4 TEXHUYECKUX
Borunciennii MATLAB u FlowVisin. B koHuIe Kypca pemaroTcs CIOXKHBIE 3a4add, TpeOyromue
npodeccuonanpaoro Bianenus wHcTpyMeHTaMu MATLAB u FlowVision u mrybokoro nmoHWMaHHS
MPUMEHSEMBIX METOAOB PELICHUSI.

K muddepennmpoBanHoMy 3a4eTy JOMYCKAIOTCS CTYIEHTHI, BHITIOJIHUBILIHNE BCE J1a00PaTOpHBIE paOOTHI.

KoHTposbHBIE BONIPOCH! ISl TIONATOTOBKH K TU(QEepeHIIMPOBAaHHOMY 3a4eTy MPUBEICHBI B OMUCAHUIX
nabopaTopHBIX padoT.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[IpomesxyTouHas arTectauus IpoxoauT B popme auddepeHurpoBaHHOTO 3a4eTa.

K muddepennmpoBanHoMy 3a4eTy JOMYCKAIOTCS CTYIEHTHI, BHITIOJIHUBILIHNE BCE J1a00PaTOpHbIEC paOOTHI.

KoHTposbHBIE BONIPOCH! ISl TIONATOTOBKH K TU((EepeHIIPOBAaHHOMY 3a4eTy MPUBEICHBI B OMUCAHUIX
nabopaTopHBIX padoT.

Kpurepun onennBanus
OLICHKA «OTIIMYHO (10)» BBICTABIISICTCS CTYICHTY, MOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIEC, ITyOOKHE 3HAHMS TPH OTBETE Ha KOHTPOJbHBIE BOIPOCH U HMEIOLIEMY
OTJIMYHBIN PE3yNbTaT CAa4X J1abOPaToOpHBIX padoT.

OLICHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, NOKa3aBLIEMY CHCTEMaTH3UPOBAaHHBIC, TIIyOOKHE
3HAHWA TIPU OTBET€ Ha KOHTPOJIBHBIE BONPOCH M HMMEIOIIEMY OTJIMYHBIA pe3ylbTaT CladH
nabopaTopHBIX padoT.

OLICHKA «OTIMYHO (8)» BBICTABISETCA CTYIEHTY, IIOKa3aBIIEMy IIyOOKHME 3HAaHUS OTBETE Ha
KOHTPOJIbHBIE BOIPOCH M UMEIOLIEMY OTJIUYHBIA PE3yJIbTaT Cllauu JJabopaTOPHBIX PadoT.

oneHka  «xopomo  (7)»  BBICTaBIS€TCS ~ CTYACHTY,  HPOAEMOHCTPUPOBABILEMY  TBEpJbIC,
CHCTeMaTH3UPOBAaHHBIC 3HAHUS MaTepHaja IpU OTBETE Ha KOHTPOJBHBIE BOIPOCHI M HMEIOIIEMY
XOPOIIUH pe3yibTar cAa4n J1a00opaTopHBIX paboT.

OLIEHKa «Xopowo (6)» BBICTABISIETCA CTYACHTY NPOAEMOHCTPUPOBABILEMY, CHUCTEMaTH3UPOBAHHBIC
3HaHMA MaTepuaja MpH OTBETE€ Ha KOHTPOJIbHBIE BOIPOCHI M MMEIOLIEMY XOPOIIUI pe3yibTaT CAadu
1abopaTOpHBIX padoT.

OLICHKa «XOpomo (5)» BBICTABISETCS CTYICHTY HPOAEMOHCTPUPOBABILEMY, CHCTEMAaTH3HMPOBAHHBIC
3HAHHUS MaTepHaja MPH OTBETE HAa KOHTPOJBbHBIC BOIPOCH M UMEIOLIEMY XOPOIIWI pe3yibTaT CHaqu
nabopaTopHBIX padoT.

OLICHKA «YIOBJICTBOPUTENBHO (4)» BBICTABIICTCS, €CIM BO BpeMsl OTBETa CTYACHT IIOKa3bIBacT
HeTBep/J0e 3HaHNe 0a30BBIX MOJIOKEHUH, CBA3aHHBIX C MAaT€PHAIOM KOHTPOJIBHBIX BOIIPOCOB, HO UIMEET
XOPOILUH pe3yibTaT cAa4un J1a00paTOpHBIX padoT.

OLICHKA «YIOBJIETBOPUTEIBHO (3)» BBHICTABISETCA, €CIM BO BpeMs OTBETa CTYACHT ITOKAa3bIBACT
pa3po3HEHHBIH XapakTep 3HaHWH, HEUeTKHue, HO 0e3 rpyObIXx OomuboK, (OPMYIMPOBKH Oa30BBIX
TIOJIOKCHNH, CBSI3aHHBIX C MAarTepUaJioM KOHTPOJIBHBIX BOIPOCOB, HMEET YIAOBIECTBOPUTEIHHBIH
pEe3yNbTaT C1a4u J1abopaTopHBIX padoT.

OLCHKAa «HCYHOBJICTBOPUTCIIBHO (2—1))) BBICTABJIACTCA, €CJIM BO BpPCMA OTBCTA, CTYACHT IIOKA3bIBACT,
YTO HE 3HACT OOJbIIEH YacTH OCHOBHOTO COACPIKaAHUA MaT€praJioB, CBA3aHHBIX C KOHTPOJIbHBIMU
BOIIpOCaMH, UMCCT y;[OBJ'IeTBOpPITeJ'IBHLIfI pe3yabTar cAavunu J'IaGOpaTOpHLIX paGOT.

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

JuddepeHunpoBaHHbI 3a4eT MO JUCLHUILIMHE B 4 ceMecTpe SBISCTCS 3aK/IIOYMTENIBHBIM JTaroM
M3y4YCHUS] BCETO Kypca M HMEEeT IEJbI0 TNPOBEPKY 3HAHWH CTYAEHTOB NO Teopuu (OTBETHI Ha
KOHTPOJIBHBIEC BOIIPOCHI) U BBISBICHUE MPAKTHYECKUX HABBIKOB IPUMEHEHUS TOMYYCHHBIX 3HAHUH [IPU
BBITTOJTHEHUH JIA00PAaTOPHBIX padoT, a TaKKe HABBIKOB CAMOCTOSATEILHON PabOThl ¢ PEKOMEHIOBAaHHOW
y4eOHO-HayYHOU JINTEPATyPOi.

JnddepeHunpoBaHHbIN 3a4€T MPOBOAUTCS B YCTHOM ()OpME M COCTOUT B OTBETE HAa BCE KOHTPOJIBbHBIC
BOIIPOCHI.



[IpenogaBarento  mpenocTaBiseTcsl paBO, IIOMHMO TEOPETHMUECKMX  BONPOCOB  CTyAEHTaMm
JIOIIOJIHUTENIbHBIE BOIPOCH!, YTOUHSIOLIME IOHUMaHUE CTYJEHTOM cozepkaHust Kypca. Ha nmoarorosky
K 3a4ETy U ONPOC OTBOJUTCS BPEMs B COOTBETCTBHH C YTBEPKIECHHBIMA HOPMaTHBAMHU.
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3. [lepeyeHb THUNOBBIX KOHTPOJBHBIX 3aJaHUI, HMCHOJb3yeMbIX AJf OLEHKHM 3HAHMI,
YMeHHii, HABLIKOB

Atrectauus no aucuuiuinae «llpukiagabpie pU3NKO-TEXHUYECKHE M KOMIIbIOTEPHBIE METObI
WCCJICIOBAHMIN» TIPOBOAUTCS B (hopme AuddepeHIIMPOBAHHOTO 3aueTa (YCTHOTO).

3.1. IlpoMexyTOYHBI KOHTPOJIb IPUMEHSETCS B CIICAYIOMNX (opMax:
OIICHKA 32 Ka)KIyI0 BBIIMOJIHEHHYIO J1a00paTopHyro paboTy 001eii mpoJoHKUTEIbHOCTRIO 4 aca
0asupyercss Ha MPAKTHYECKHX pe3yabTaTrax, IOJy4YeHHBIX B paboTe, W Ha OTBETax Ha
KOHTPOJIbHBIE BOIIPOCHI, IPUBEACHHbBIE B OMUCAHUAX JTAOOPATOPHBIX paboT.

HroroBoii oreHkoil 3a Bce abopaTopHbie pabOThI SBISETCS CpeaHeapu(MeTHIecKoe
3Ha4YeHHE OT BceX padoT.

K nuddepennupoBaHHOMY 3a4yeTy JOMYCKAIOTCA CTYACHTHI, BBIIOJHHUBIINE BCE
nabopaTopHbIE PaOOTHI.

KonTponbsHbIe BOIIPOCH! A7 MOATOTOBKYU K AU (hepeHInpOBaHHOMY 3a4eTy MPUBEICHBI B
OTMCAHUSAX JJA0OPATOPHBIX PabOT.

3.2. IlpuMepsl KOHTPOJIBHBIX BOMPOCOB U 33/IaHUM, UCTIOJIB3YEMBIX AJISl MPOBEACHUS TEKYILEro
KOHTPOJIA:

HpnMeHeHne NMPURKJIAAHOT0 IMaKeETa FlowVision AJIsl pelIeHUus 3ajda4v 1mo MEexXaHHuKe
JKHUJAKOCTH M ra3a

3ananne no teMe «TeyeHue BA3KOI KUIKOCTH B IPSIMOM IVIOCKOM KaHAJIe»:
1. Co3parh reoMeTpUYECKYO0 OCHOBY 3a/la4M: IJIOCKUM kaHan Puc.1.

- 300 N

u o
[ <

Puc.1 Dcku3 reomeTprueckoil MOJEH pacueTHOM 00IacTu

2. 3aparth rpaHMIBL. B 1aHHOM TpuUMepe pa3iuyaloT YEeThIPEe THIA TPAHUIBI: BEPXHSI
(1), neBas (2), mpasa (3) rpaHu u ocTanbHbIe (4) .

\/ 1

4

Puc. OmmoOka! Teker ykazaHHOro cTwiss B JOKyYMeHTe OTCYTCTBYyeT.. Packpacka
TEOMETPHUECKON MOJIENIN PacueTHOMW 00IacTH

3. DKCIOpTHPOBATH/MMIIOPTHPOBATH CO3/IaHHOE TEJIO.
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4. BriOpath pacueTHyr Mojenb. B maHHON 3amade uisi MOJETMPOBAHHS HEOOXOIUMO
UCIONIb30BaTh ypaBHeHUsT HaBbe—CTOKCa [UIsi JTaMHHAPHOTO TEYCHHS BSI3KOH
HEC)KMMAaeMOM JKUIKOCTH.

5. 3amarp Qusnyeckue mapameTpbl. B gaHHON 3amade criemyer 3aaaTh CBOMCTBA

Bemectal, cooTrBercTBytomue Bojae: IIOTHOCTE — 1000 kr/M3 u  BS3KOCTh

(«MomnekynspHas Bsi3kocTb») — 10-3 [la-c .

3anaTh TPaHUYHbBIE YCIOBHUS.

3azaTe HavyaJIbHBIC YCIOBUS.

8. 3Bamarp pacueTHyr ceTKy. B paccmarpuBaemoil 3amaye peKOMEHAYETCS CO3]1aTh
CIIETYIOIIYIO PACUETHYIO CETKY: YHCIIO siYeeK B TOPU30HTAIbHOM HampaBieHuun — 30,
B BepTukaibHoM — 20.

9. 3agarp mapameTpsl OTOOPaKEHUS PE3YyIBTATOB JI0 3aIyCKa Ha pacyer:

CO3/1aTh IUIOCKOCTb, HOpMalb KOTOpPOHl opueHTupoBaHa BAoib z («HopmambHbiid
BekTop»: Xn =0, Yn =0, Zn = 1)),

CO3/1aTh TOPU3OHTAIBHYIO JIMHUIO Ha OCU KaHana (y HKHEH rpaHunsl: «VcTouHuK
npsimoii»: x0 = 0.005, y0 = 0.02, z0 = 0.005),

co3/1aTh 3 BepTUKAJIbHbIC IMHUU HA Pa3HOM PACCTOSIHUH OT BXOJa B KaHal,

Ha KaXJOH JHMHWW TIOCTPOUTH IBYMEpHBIH rpaduk. Ha ropu3oHTanbHON ITHHUU
clieyeT TMOCTPOUTh IpadUK NaBiCHHs, a HA BEPTUKAIBHBIX JTUHHUSAX - Tpaduk X-
KOMITOHEHTBI CKOPOCTH.

10. Orobpa3uth pacmpeleieHrue CKOPOCTH B KaHalle IMOCPEJCTBaM CJOs 3alHMBKa I10
MePEMEHHON MOJIyJIb CKOPOCTH Ha MJIOCKOCTH.

11. BeINOMHUTP pacyeT 3a7auH.

12. TlpexcraBUTh OTYET O MPOJICIIAHHON padoTe.

~No

Koutpoabnbie Bonpocsl no teme «llpumenenne mpukiaagnoro makera Flow
Vision 1u1s1 peleHus 3a1a4 M0 MeXaHUKeE KUIKOCTH U Ta3ay:

ITo naGoparopHoii pabote «TedyeHue BI3KOM KUIKOCTU B INIOCKOM KaHaJIey:

Uto Takoe umcno Peitnonbnuca? Ilo kakoit dopmyne ono Berumcisercs? KakoB ero
buznueckuit cMpIcn?

ITo xaxum (i)opMynaM BBIYUCIIAIOTCA CPEAHAA U MaKCHUMAJIbHAA CKOPOCThH B KaHAJIC, IJIA
KOTOPOTO 3a/1aH Mepenaj 1aBlIeHUs MeXIY BXOA0M U BbIX010M?

ITo xakmMm (i)opMynaM BBIYUCIIAIOTCA MAaKCHUMaJIbHAasA CKOPOCTb W ICpCliad AaBJICHHUA B
KaHaJle, JUIsl KOTOPOro 3ajlaHa CPe/IHsAs CKOPOCTh Ha BXxojie?

Kakoii ¢opmysnoii onuceiBaeTcss nmpoduib CKOpOCTH momepek kaHana? Kakoa ero
dopma? B kakom ciaydyae mpodmiib CKOpOCTH, MOJYYEHHBIH HpU pacyere, COOTBETCTBYET
TEOPETUUYECKOMY Ha BCEW JUIMHE KaHaja, a K KakoM — HeT? ' ie HabmogaeTcst HecoOTBETCTBUE?

Kak u3meHnsercs 3HaueHue naBieHUs BJoJb ocu kKaHana? [Touemy? KakoB duznueckuit
CMBICJT I3MEHEHUS JTABJICHUS BIIOJb OCH KaHana? V3MeHseTcs M JaBiieHWE TMONepeK KaHama?
[Touemy?

Haiitu cpenHee o ceueHUI0 3HaY€HUE CKOPOCTH, MOJICTABUTh €T0 B TPAHUYHBIE YCIOBUS
Ha CKOPOCTb BMECTO TpaHMYHBIX YCJIOBMH Ha JaBlieHHE, NPOBECTH pacdyeT M CPaBHUTh
MOJTYYeHHOE 3HAUYCHHE Teperajia JaBieHu ¢ UICXOAHBIM. OOBSICHUTD pe3yibTarT.

[To maGoparopHoii pabote «TedeHue >KUIKOCTH B KaHaJIaX MEPEMEHHOTO CEUCHUS»:

Kakumu ¢popmynamu onuceiBaeTcs TeYCHHE B KaHae?

MoskeT i cTaTUYEeCKOe JaBJICHHE Ha BXOJIE B KaHall ObITh MEHbINIE, YeM Ha BbIxojae? B
KaKoM ciiydae?

B kakoM ciydae BO3HUKAIOT THAPABIWYECKHUE MOTEPU: MPHU TUTABHOM WM TIPH PE3KOM
M3MEHEHUU CEUYCHMsI KaHana?



3

Uro sBIAETCS TPHYMHOM THUIAPABINYCCKUX IMOTEPh MPH PE3KOM H3MEHECHUU CCUYCHHS
Kauana?
3a cyeT yero oOpa3yercs BUXPh B 00JIACTH IepPeXoa OT OAHOTO CEUYCHHUS K IPyromy?

KouTpoJsibHbie Bompochl M 3agaHusi mo Teme «lIpuMeHeHHe NPUKJIATHOrO MaKeTa
MATLAB nas anaiau3a u 00padoTKH CUTHAJIOBY .

JlabopaTtopnasi paGora mo pasgeaam:. 1. CurHanel.  AnHajoro-nudpoBoe
npeoOpa3zoBanue. 2. CreKTpalbHOE MPEACTABICHUE CUTHAJIOB. XapaKTEPUCTHKU CIEKTPOB
curHanos. 3. Cpexacra cuctembl MATLAB mi1s ananuza 1 00paboTKH CUTHAJIOB.

1. OmnpenenuTh YaCTOTHBIE XapaKTEPUCTUKU COOCTBEHHOTO TOJIOCA: YaCTOTHBIM
JUana3oH, KOJMYECTBO TaPMOHUK U COOTHOILIEHUE aMILIUTY XOTsI Obl EPBBIX TpeX. (4)

2. [IlpousBectd (UIBTPALMIO 3alMCAaHHOTO OOpa3a TOJIOCOBOIO CUTHaja IO
«IOPOTOBOMY» HPUHLIHUITY ISl YCTPAHEHUS «IIyMOB». CpaBHUTh OPUTMHAIBHBIE CHUTHANBI C
oT(hunbTpoBaHHBIMHU. (3)

3. BeiBectu BhIpakeHue s pacuéra yactoTel fk, cooTBercTByrOmmIelH KOA(PIUIUEHTY
muckperHoro psaga dypee Xk. (1)

4. OOBACHUTH U3MEHEHHE JIJTUTENIbHOCTH CUTHANA MPU aMIUTUTYIHOUW (UIBTpaIUK MpU
HCII0JIb30BaHUU ObICcTporo npeodpazoBanus Oypee. (1)

5. KoHTpounbHbIii Bonpoc u3 ciucka: (1)

a) B 4€M 3aKJIIOYAeTCsl OTIMYME peanu3aluu (YHKIHUN AMCKPETHOrO IpeoOpazoBaHUs
®ypre B MATLAB 0T 0011enIpHHATOrO BBIpaXKEHHUS,

0) B uéM ImpHUYMHA OTJIMYMS peain3auui QyHKIHUNA TUCKPETHOTO rpeodpa3oBanus Dypne
B MATLAB oT 001enpruHSITOro BhIpaXeHU,

B) OIpeAeIuT MUHUMaIbHYIO paspsaHocTh ALl mo yudactky 3amannHoro (N 3HaueHUN)
u(pOBOro CUTHATIA.

JlaGoparopnass paGora mo Teme: «YacToTHble  CBOMCTBA  JUCKPETHOTO
KBa3uIepuoanueckoro curuaia. [IpeodpasoBanus curuana B 4aCTOTHOM 00J1acTu».

1. Hcnomb3ys cucremy MATLAB noctpouts MOZAENb KBa3HUIEPHOAUYECKOIO
JTUCKPETHOTO CHUTHAaja 3aJlaHHOW JUTUTENIBHOCTU C 3aJlaHHOM dYacToTOM auckperusaruu fd.
dopMa M BpPEMEHHbIE XAPAKTEPUCTUKU CUTHAJIA Ha NEPHOJE 3aJal0TCA B MHAMUBUIAYAIHbHOM
3ajanuu. [locTpouTh CIEKTP 3aJaHHOTO KBa3UTIEPHUOIUUECKOTro curHaia. (3)

2. Hcnonws3ys TmpencTaBlI€HME CHUTHala  JUCKPETHBIM  pasnoxeHueM  Dypbe
npeoOpa3oBaTh CHUTHAN, U3MEHUB YacTOTY UMIYJIbCOB B 3a/laHHOE 4YUCIO pa3 (Kod(h UIIHEHT
MacIITaOUpOBaHUsl BapbUpyeTcs OT —2 A0 +3,5 B WMHAMBUAYAIbHBIX 3aJaHUIX, HANpUMEp,
«YMEHBIIIUTh YACTOTY UMITYJIHCOB B 1,3 pazar). (4)

3. IlpomsBecTn cpaBHEHHE CIIEKTpa 3aJaHHOTO KBa3UIEPUOAMYECKOIO CHUTHaja €O
CIIEKTPOM OJIMHOYHOTO UMITYJIbCa, COOTBETCTBYIOIIETO CUTHAITY Ha OTJEIHHOM nepuoe. (3)
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IIpuMepbl HHAUBUAYAJIBHBIX 321aHUH 110 TeMe «HacTOTHBIE CBOICTBA JUCKPETHOIO
KBa3uNepuoanvdeckoro curiania. I[ipeodpazoBannsi curaajga B 4aCTOTHOM 00J1aCTI !
3amanue Ne 1

Ucnone3ys cucremy MATLAB
HOCTPOUTh MOJIEb KBa3UIEPUOIUYECKOTO
JMICKPETHOTO CHTHAJIa JUIMTEIbHOCTBIO 3
CeKYHIbl C 4YaCTOTOM JUCKPETU3aLIU
fd =44 100 I'u. Ha pucyHke npejcraBieHa
¢opma curHajga Ha MHTEpBaJE OJHOIO
nepuona T.

[TapameTpsl curnana:

T=5103 ¢, 1=25103 g,
A=0,7.

Hcnonb3ys IIPE/ICTAaBICHHE
CUTH&JA  JUCKPETHBIM  Pa3lIoKEHUEM
®ypbe npeoOpa3oBaTh CHUTHAJ, YBEIUYHB
4acTOTY UMITYJIbCOB B 2.2 pasa.

Ucnons3ys cucremy MATLAB
HOCTPOUTh  MOJIEIb  KBa3UIIEPUOIU-

Lo o e | e i__. YEecKoro JIUCKPETHOTO CUTHaJia

JUTUTEITHFHOCTBIO 3 CEKYHJIbI C YaCTOTOM
muckperuzaruu fd =44 100 I'm. Ha
pPUCYHKE TIpeJCTaBIeHa JopMa CUTHAJIA
Ha MHTEpBaje oaHOro neproja T.
ITapamerpsl curnana:

<> ; ; T=510-3 ¢, t=0.75-10-3 ¢,

""""""" e A= 07,
oo foomreneeees ; ; Hcnons3ys IpEJICTAaBICHNE
, . ‘ ‘ . CUTHajJa JUCKPETHBIM pa3JI0KEHUEM
O] —_—- - fomeseerrennaees oo - Dypbe npeoOpa3oBaTh CHUTHAJI,

YBEJIMYMB 4YacTOTy HMMIYJIbCOB B 1.5
pasa.
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Ucnone3ys cucremy MATLAB
IOCTPOUTh MOJENb KBa3UIIEPUOJAUYECKOTO
JUCKPETHOIO CUTHAJA JUIUTENIBHOCTHIO 3
CEeKyHIbpl C YacTOTOM JUCKpPETU3ALHU
fd =44 100 I'u. Ha pucyHke npejcraBieHa
¢bopMa curHaga Ha HHTEpBaJe OJHOTO
nepuoga T. HMmnynbc  nmpencTaBiigeT
Y4aCTOK CHHYCOUJIBI.

ITapamerpsl curnana:

T=510-3 ¢ 1=25103 g,
A=0,7.

Hcnons3ys IIPEACTABICHUE
CUTHaja  JUCKPETHBIM  Pa3lIOKEHUEM
®ypre npeoOpa3oBaTh CHUTHAN, YBEIUYUB
4acTOTY UMITYJIbCOB B 2.5 pasa.

Ucnons3zys cucremy MATLAB
MOCTPOUTH MOJIENIb KBA3UIIEPUOAUUECKOTO
JTUCKPETHOTO CHUTHaja JJIMTEIbHOCTBIO 3
CEeKYHIbl C YacTOTOM JUCKpETU3AINU
fd = 44 100 I'i. Ha pucynke npejcraBicHa
dbopMa curHaIA HA WHTEPBAIC OJHOTO
nepuona T. Hmmynsc  npencraBiisieT
Y4aCTOK CHHYCOUJIBI.

[TapameTpsl curHana:

T=510-3 ¢, 1=25103 ¢,
A=0,7.

Ucnons3ys MpeACTaBICHUE
CUTH&JIA  JIUCKPETHBIM  Pa3lI0KEHUEM
®ypre npeolOpa3oBaTh CHUTHAN, YBEJIWYUB
4acTOTY UMITYJIbCOB B 1.7 pa3a.

Hcnone3ys cucremy MATLAB
MIOCTPOUTH MOJIENIb KBa3UIIEPHOIUUYECKOIO
JUCKPETHOTO CUTHAJA JJIUTEIBHOCTBIO 3
CEeKyH/Ibl C 4YacTOTOM JAMCKpeTu3aluu
fd =44 100 I'u. Ha pucyHke npenacraBieHa
¢bopMa curHaza Ha HHTEpBaJIE€ OJHOIO
nepuona T.

[TapameTps!l curnana:

T=510-3¢c,A=0,7.

Hcnonb3ys Ipe/ICTaBICHHE
CUTHaja  JUCKPETHBIM  Pa3JIOKEHUEM
dypbe npeobpazoBaTh CUTHAJ, YBEJIMYWB
4acTOTy UMITYJIbCOB B 1.3 pasa.



KonTposabHubie Bonpockl 110 TeMe «I'eonHGopManmoHHbIE CHCTEMbI»:
. IIpocTpaHCTBEHHBIE JAHHBIE.

. OcHOBHBIE CIIOCOOBI OPraHU3alMU TPOCTPAHCTBEHHBIX JaHHBIX.

. [Tpobnems! 1 3a7auun pu paboTe ¢ MPOCTPAHCTBEHHON MH(POPMAITUEH.
. OcHOBHBIE THIIBI TPOCTPAHCTBEHHBIX 3aMIPOCOB.

. Uro takoe 'NC.

. OcHoBHble KOMIIOHeHThI ['IC.

. Cdepnr npumenenus ['MC.

. Kaprorpaduueckue npoekiuu (kiaaccupukarus).

. Macmrab ¥ TOUHOCTb KapThl.

10 Tumnbl TaHHBIX, KOTOPBIE MOKHO HUCIIOJIL30BaTh 1pu padote ¢ [MIC ArcGIS.
11. ATpuOyTHBHBIC TaHHBIC, TAOTUYHBIC JAHHBIE.

12. I'eokoqupoOBaHHbBIC IaHHBIE.

O 0O\ U1l A WK —

4. Kputepuu oueHUBaHUs

Ha muddepenuupoBannom 3adere mno aucuumiuHe «llpuknagnple (U3HKO-TEXHUUYECKUE U
KOMITBIOTEPHBIE METO/BI UCCIIEIOBAHMIT» B 4 cemecTpe.

oumeHka «orau4Ho (10)» BeIcTaBiAeTCAs  CTYOEHTY, [OKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UPOBAHHbBIC, TTTyOOKHE 3HAHUS MPU OTBETE Ha KOHTPOJIbHBIE BOMPOCH M UMEIOIIEMY
OTIIMYHBIN pe3ynbTaT CAauu Ja0OpaTOPHBIX PadoT.

OlleHKa «OTJaU4YHO (9)» BBICTABISETCS CTYACHTY, II0Ka3aBIIEMY CHCTEMaTH3UPOBAHHBIC,
NIyOOKHE 3HAHUS TPHU OTBETE Ha KOHTPOJIBHBIC BOMPOCHI M MMEIOIIEMY OTIUYHBIA pE3ysIbTaT
cJa4M J1JabOpaTOPHBIX padoT.

OLIEHKA «OTJIM4YHO (8)» BBICTABISIETCS CTYAEHTY, IIOKa3aBIleMy IJTyOOKHE 3HAHUS OTBETE Ha
KOHTPOJIbHBIE BOIIPOCH! M UMEIOIIEMY OTJIMYHBIA PE3yJbTaT clauM JaO0paTOPHBIX padoT.

oueHka «xopowmwo (7)» BBICTaBIAETCA CTYACHTY, IPOAEMOHCTPUPOBABUIEMY TBEPABIE,
CHUCTEMATHU3UPOBAaHHBIE 3HAHUS MaTepuasia IpyU OTBETE HA KOHTPOJIbHBIE BOIIPOCH! M UMEIOLIEMY
XOpOIIUH pe3ynbTaT cAauu J1adopaTOPHBIX padoT.

OLIEHKA «Xopouio 6)» BBICTaBJISIETCS CTYIEHTY MIPOJIEMOHCTPUPOBABIIEMY,
CHCTeMaTU3UPOBAHHbIE 3HAHUS MaTepualla IPU OTBETE Ha KOHTPOJIbHBIE BONPOCH! U UMEIOILEMY
XOpOIIUH pe3ynbTaT cAauu J1abopaTOpHBIX paldoT.

OLICHKA «xopo1uo S» BBICTABIIAETCS CTYACHTY MIPOJAEMOHCTPUPOBABIIEMY,
CHUCTEMATHU3UPOBAHHBIE 3HAHUS MaTepuasa IpU OTBETE HA KOHTPOJIbHBIE BOIIPOCHI U UMEIOLIEMY
XOpOIIUH pe3ynbTaT cAaun J1abopaTOPHBIX padoT.

OL€HKA «YAOBJECTBOPUTEC/IILHO (4)» BBICTABJIACTCA, €CJIM BO BPEM OTBETA CTYJACHT IMOKA3bIBACT
HETBEP/I0€ 3HAHUE 0A30BBIX MOJOKEHUH, CBI3aHHBIX C MATEPUATIOM KOHTPOJIBHBIX BOIIPOCOB, HO
MMEET XOPOIIHNHA pe3ynbTaT c1auu J1abopaTOpHBIX padoT.

OlIeHKA «yI0BJeTBOPUTEIbHO (3)» BHICTABISETCS, €CIIM BO BPEMS OTBETA CTYJIEHT MOKa3bIBAET
pa3po3HEHHBIN XapakTep 3HAHUM, HEUeTKUe, HO 0e3 rpyObIX omHrOoK, GopMyITUPOBKH 0GA30BBIX
MOJIO’KEHUH, CBS3aHHBIX C MaTE€pHaloOM KOHTPOJIbHBIX BOMPOCOB, UMEET YAOBIETBOPUTEIbHBIN
pe3ysbTaT clauu J1abopaToOpHbIX padoT.
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OLIEHKA «HEeYIO0BJIEeTBOPUTEJbHO (2-1)» BBICTABISIETCS, €CIM BO BpEMs OTBETa, CTYJEHT
MOKA3bIBAET, YTO HE 3HAET OOJBIICH YaCTH OCHOBHOTO COJIEP>KaHUSI MaTEepPHAlIOB, CBSI3aHHBIX C
KOHTPOJIbHBIMU BOIPOCaMH, HMMEET YAOBJIETBOPUTENBHBIN pe3yabTaT CAayd J1abopaTOPHBIX
pabor.

5. Meroanueckue MaTepuaJibl, ONpeesolue Npoueaypbl OlleHNBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

JuddepeHurpoBaHHbId 3a4eT MO AUCHUIUIMHE B 4 ceMecTpe SBISETCS 3aKIIOYUTEIbHBIM

9TaIlOM M3Y4YEHUs BCETO Kypca U UMEET LEJIbI0 IPOBEPKY 3HAHUM CTYACHTOB IO TEOPUH (OTBETHI

Ha KOHTPOJIbHBIC BOHpOCBI) W BBIABJIICHHUC INPAKTUYCCKUX HABBIKOB NMPHUMCHCHHUA ITOJYUYCHHBIX

3HAHWH MPHU BBITIOJHEHUU J1a00paTOPHBIX PaboT, a TaK)Ke HABBIKOB CAMOCTOSITEIIBHOW PabOTHI ¢

PEKOMEHIOBAaHHOW y4eOHO-HAYYHOU TUTEPATYPOA.

HuddepeHnrpoBaHHbI 3a4€T TPOBOJUTCA B YCTHOM (opMe M COCTOMT B OTBETE Ha BCE

KOHTPOJIbHBIE BOIIPOCHI.

[IpenomaBarento MpeaOCTaBISETCS MPaBO, IOMHMO TEOPETHUYECKHX BOIPOCOB CTYIACHTaM

JOMOJIHUTCIIBHBIC BOIIPOCHI, YTOYHAIOIIHWEC ITOHHMMAHUC CTYACHTOM COACPIKAHUA KypcCa. Ha

MOJATOTOBKY K 3a4eTy M ONPOC OTBOJAUTCA BPEMS B COOTBETCTBHH C YTBEPKICHHBIMU

HOpMaTHUBaMHU.



