MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHM S POCCUMCKOM ®EJEPALINNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE YUYPEXK/IEHUE
BBICHIET'O OBPA30OBAHUA

«MYPMAHCKHUH I'OCYJJAPCTBEHHBIV TEXHUYECKHN
YHUBEPCHUTET»
(®TBOY BO «MI'TVY»)

MeToanyeckue yKazaHus AJIs1 CAMOCTOATEIbHOH Pad0oThl 00yYAKOIIMXCS
NPY U3yYCHUH JUCIUTUTHHBI (MOTYJIS)
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HanpasJienue noaroroBKu 25.05.03 TexHu4eckasi SKCILUIyaTallusl

KO 1 HAUMCHOBAHUE HAIPABJICHUS IIOATOTOBKH /CHCHHaHbHOCTI/I

TpaHncnopTHOrO paaroob0pyAOBaHUS
Hanpasiennocts(npoduiib)/cnennanu3anmus TexHuueckast HKCIUTyaTalus 1 pEMOHT
HAaNMMCTHOUBAHNT HAIIPABICHHOCTH M) COHaIA3d 0 O0pa30BaTTITG-
HOH NpOrpaMMBbl

paaroo0opy0BaHUs TPOMBICIOBOrO (ioTa

PazpaboTunkn [Iynexenko A.E., cT. npenogaBaresb
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Cocrasurens — Ulynexenko Anexcanap EBrenpeBud, crapuiuii npenojaBarenb Kade-
pPBl PAMOAIEKTPOHHBIX CUCTEM M TPAHCIOPTHOIO paanooOopyaoBaHuss MypMaHCKOro
rOCyJIapCTBEHHOT'O TEXHUYECKOI0 YHUBEPCUTETA

MeTtoaudeckue ykazaHUsI PaCCMOTPEHBI M 0J100peHbI Kadeapoil panodIeKTPOHHBIX CH-
CTEM M TPAHCIOPTHOTO paaroodopynoBanus 19 HosOps 2019 r., mpoTtokos Ne 8.



1. Oeapr aucummmuneb: «IIpo0jieMHO-OpHEHTHPOBAHHBbIE MaKeThl NPUKJIAIHBIX POrPaMM B
PaIMOTEXHUKE» SBISACTCI (HOPMUPOBAHHUE KOMIICTEHIIMH B AKCIUTYaTAIllMOHHO-TEXHUYECKOW H
HAyYHO-UCCIIEIOBATEeNIbCKON 00sacTaX NpodhecCHOHATBbHOM JAESITeIbHOCTH, B COOTBETCTBUH C
KBUTU(DUKAIIMOHHOW XapaKTEPUCTUKON CHEIHMATUCTa W YYCOHBIM IUIAHOM JUIsl CIEIMATbHOCTH
25.05.03 "TexHuveckas dKCILTyaTalysl TPAaHCTIOPTHOTO painoobopyroBaHus"

2. 3agauy TUCHUIINHBI:

- JaTb HCO6XO,Z[I/IMBIC 3HaHUA (6] IIpUHIUIIAX HUCIIOJIb30BAaHMA, Ha3HAa4YCHUU,
(bYHKI_II/IOHaJ'IBHBIX BO3MOXHOCTAX u COCTaBE BCTPOCHHBIX OuOIMOTEK Pa3IMIHbIX
CIICIUAJIM3UPOBAHHBIX IIaKCTOB IMPUKIAIHBIX nporpamm, npeaHa3Ha4YCHHBIX JJIA LIGJIGI\/JI

KOMIIBIOTEPHOT'0 TPOEKTUPOBaHUS U MojerarpoBanus POC.

3. Conep:xkaHue TUCHUILIUHBI
Pazgen 1. Ilporpammuoe obecnieuenune CAIIP.
Pazpgen 2. IIporpamMmMubie akeTshl CKBO3HOTO MozenupoBanus POC.
Paznen 3. IIporpammubie akeThl Uil IPOEKTUPOBAHUS IE€YaTHBIX ILJIAT.
Pa3znen 4. MaremaTuueckue makeThbl AJsl BBIYUCICHUNH U 00pabOTKH HHPOPMAIIHH.

4. Ilnanupyemble pe3yJibTaThbl 00yUeHHs B PaMKaX JaHHOM JMCIHUIIHHbI
[Iponiecc n3ydeHus: TUCHUIUIMHBI HaIpaBjieH Ha (OPMHPOBAHUE JIEMEHTOB CIEAYIOIMIHNX KOM-

nereHnuid B cooTBeTcTBUH ¢ PI'OC BO 1o HampaBiaeHUIO MOATOTOBKH/CIIEIMAIBHOCTH «TeXHUYecKas
9KCIUTyaTaIMs TPAHCTIOPTHOTO PAIn0000PYIOBAHUS.

PesyabTaThl 00yyeHus1

Crenenb peanuzaiuu | Otambl GOPMUPOBAHUS KOMIIETEH-

Ne | Kox u conepxxanue komre- KOMITIETECHIUN 1005078

/0 | TEHLIUU (MuaukaTops! chopMUpPOBAaHHOCTH
KOMIETEHIIN)

1. | [IK-24 cnoco6HOCTRIO aHa- Komnerenmus peanu- | 3HaTh:

JTU3UPOBATH PE3YNIBTATHI TEX-
HUYECKOM IKCILTyaTalluu
TPAHCIIOPTHOTO PAJHOIIICK-
TPOHHOTO 000PYIOBaHHS,
JTUHAMHUKH MMOKa3aTejeil Ka-
yecTBa 00BEKTOB Ipoheccu-
OHAJILHOU NIESITEILHOCTH C
HCIIOJIb30BaHUEM MPOOIEM-

3yeTcs B 4acTH CITO-
COOHOCTH aHAJIM3UPO-
BaTh CBOMCTBA OT-
JIeNTbHBIX KOMITOHEH-
TOB ¥ y310B POC npu
MOMOIIY IPOOIEMHO-
OpPHEHTHUPOBAHHBIX
MIaKeTOB

BO3MOXHOCTH HpOFpaMMHI)IX HpO-
JYKTOB JUTSL CO3aHUS
I/ISMepI/ITeJ'II)HBIX CXEM N BI/IpTyaHB-
HBIX U3MEPHUTEIBHBIX IPUOOPOB,
ITO3BOJIAKOIIINUX I/I3M€p$ITI) OTICIIb-
HBIC TTApaMeTPbl KOMITOHEHTOB
POC;

BO3MOXXHOCTH ITPOTPAMMHBIX TIPO-

HO-OPUCHTUPOBAHHBIX MCTO-
JIOB U CPEJICTB UCCIIeI0OBaHMS,
TaK)Ke pa3padaTbiBaTh PEKO-
MEHJIAIMH T10 MTOBBIIICHUIO
YPOBH JKCILTyaTallOHHO-
TEXHUYECKHUX XapaKTEPUCTHK

TYKTOB JUTSL CO3AaHUS
M3MEPUTENBHBIX CXEM M03BOJISIO-
[IUX MPOBOAMTH U3MEPEHHE OT-
JeNbHbIX apamerpos POC;
YMmerb:

OLIEHUBATh TOKAa3aTelIM KayecTBa
OTJENFHBIX Y3JI0B PaIHOTEXHUYEC-
CKUX IIPUOOPOB;

OILIEHUBAThH MTOKA3aTEIN KayecTBa
TUIOBBIX Y3JIOB PaIMOTEXHUYECKUX
CHCTEM;

MCNOJb30BaTh MareMaTnyeckoe 110

! JIns ®OC BO 3++




JUISL OEHKM TTOKa3aTesield KauyeCcTBa
POC

Baapgers:

HaBbIKAMU HCIIOJIb30BaHUS
POOJIEMHO-OPHUEHTHPOBAHHOTO
[TO nnst MmonenupoBaHus Mpouec-
coB B y3nax POC;

HaBbIKAMU HCIIOJIb30BaHUS
pOOJIEMHO-OPHUEHTHPOBAHHOTO
[TO u3mepenus napameTpoB
TUIOBBIX PAJUOTEXHUYECKUX DJIe-
MEHTOB U CUCTEM,;

[IK —26 CrnocoOHOCTBIO pa3-
pabaThiBaTh  IUIAHBI, IPO-
I'paMMbl U MCTOAWKH IIPOBC-
JICHHUS UCCIICJOBAaHUI OOBEK-
TOB NMPO(ECCHOHATLHON aes-
TEJIBHOCTH Ha OCHOBE WH-
(GOopMaIIMOHHOTO TIOMCKa H
aHamm3a WHPOPMALUU  TI0
00BEKTaM UCCIICIOBAHUS

Komnerenuus peanu-
3yercs B 4acTHU CIO-
COOHOCTH  CaMOCTOs-
TEJIbHO IIPOBOJIUTH
MOMCK WH(pOpPMAINU U
NIPOBEICHUSI  JKCIIe-
pUMEHTa

3HaTh: BO3MOXXHOCTH U OCOOCHHO-
CTH UCITIOJIb30BaHUS BBIYUCITHTEb-
HBIX M JIPYTHX TPHKJIATHBIX TPO-
rpamM, MO3BOJISIONINX MOJTy4aTh U
XPaHUTh HEOOXOaUMYI0 HH(pOpMa-
LII0;

yMeTh: YCTaHABIIMBaTh, HACTpau-
BaTh U d()PEKTUBHO HCIIOIH30BAThH
MaTeMaTHYECKHUEe IAaKeThl TpH 00-
paboTKEe JaHHBIX.

BJIaJIeTh: NTPAKTUICCKIMH HABHI-
KaM¥ HCIIOJIb30BaHHMSI
poOJIEMHO-OPUEHTUPOBAHHBIX
NPUKIIAJHBIX KOMIBIOTEPHBIX MIPO-
rpaMM JJIs TIOJTydeHUsT UHQOopMa-
IIUU O TapaMeTpax OTJEIbHBIX y3-
JIOB PaIMOTEXHUYECCKUX CHUCTEM;

OIIK-5 cmocoOHOCTL  HC-
M0JIb30BaTh OCHOBHEIE METO-
IIbI, CTIOCOOBI M CPEJNICTBA TIO-
JTy4eHUs, XpaHeHus, Tmepepa-
06oTtku uHpopManuu, pado-
TaThb C KOMIIBIOTEPOM Kak
CPEIICTBOM YIpPABIICHUS WH-
dbopmarueit

Komnierenusa peanu-
3y€eTCs MTOJTHOCTBIO

3HaTh: OCHOBHBIE METOJIBI, CIIOCO-
ObI U CpeZCTBa IMOJIyYEHHs], XpaHe-
HUs, nepepaboTKu HHPOpMAIUH.
YMeTb: HUCIOJIB30BaTh KOMIBIOTEP
KaK OCHOBHOE CpPEJCTBO IOJIy4e-
HUSI, XpaHEHHs U nepepaboTKU HUH-
dbopmarumn.

Buagers: OCHOBHBIMU ITpUEMaMHU
MOJTyYCHHUSI, XPAHEHUS U Tiepepa-
60TKM MH(OpPMAITIH.




Coaep:xanue pa3iesi0B JMCUMILUIUHBI (MO1YJIs1), BUbI PA00THI

Coneprkanue pa3iesoB (MOIyIIeH),
TEM JIUCUIUTLIHBI

KonnuectBo yacoB, BbIAEIAEMBbIX HA BU/IbI yU€OHOMH
MOJITOTOBKH 10 (hopMam oOydeHus

Ounas
3aouHas

J (Jip|1Ip | CP | JI | JIP | IIP CP

Pasnea 1. [IporpamMHoe o0ecrieuenmne
CAIIP. Bxoanoii s3s1x Pspice CAIIP
Picad, OrCad u LTSpice. IupexTuBb
MozenupoBaHusa. OnrcaHue KOMIIOHEH-
TOB.

Paszgea 2. [IporpaMMHbIe NaKeThI
CKBO3HOro mojaeaupoBanus PIC.
AHanu3 3NIeKTPOHHBIX CXEM B YacTOT-
HOM, BpEMEHHOH 00JIaCTH, aHAJIN3 110
MOCTOSIHHOMY TOKY. MeTO/bl CTaTUCTHU-
yeckoro ucnbitanuii (Monrte-Kapio),
aHAJIU3 IIYMOBBIX XapaKTEPUCTHK CXe-
MBI.

Paszgea 3. [IporpaMmmHblie NakeThl A5
NMPOEKTHPOBAHUA MEYATHBIX IJIAT.
AJITOpUTMBI KOMIIOHOBKH M pa3Mellie-
HUS DJIEMEHTOB Ha II€YaTHOM IIaTe, all-
TOPUTMBI TPACCUPOBKH MEYATHBIX IJIAT

Pa3zgen 4. MaremMmaTnueckue NaKkeThbl
AJI5l BbIYUCJIEHUH U 00padoTKH MH-
¢popmanuu. OCHOBHbIE OIIEPATOPBI
si3bIKa nporpammupoBanusi, [locTpo-
eHue rpa¢uKoB, reHEPUPOBaHUE U
00padoTKa CUTHAJIOB.

Hroro:

18 | 18 | 18 | 54 4 6 - 96

IlepeueHb NpakTHYeCKUX padoT

KonuuectBo yacos

TeMbl MPAKTUYCCKUX pa60T

OuHas OuHO-3204YHAas 3aounas

2

3 4 5

AHanu3 TUPEeKTUB MOJIEIUPOBA-
HUSI CXEMBI BO BpDEMEHHOM U Ya-
CTOTHOM 00J1aCTSX.

2

Co3manne cOOCTBEHHOTO KOMIIO-
HEHTA MOJTYIPOBOHUKOBOTO JH-
ona

OCHOBHBIe MAaTEMAaTHUYCCKUEC OIIC-
panuu 1 anre6panqec1<1/1e BbIYHC-
JICHHUC B MATCMATUUYCCKOM IIAKCTEC
GNU Octave

Bekrtopsl 1 MaTpHIbl. DieMeH-
TapHble QyHKIIHA. YucIoBbIe
MaccuBbl, 00paboTKa HKCHepu-




MEHTAJIBHBIX JTaHHBIX
5 | I[Toctpoenue rpadukoB GyHKITUI 2
6 | O6paboTKa CUTHAJIOB M BO3JICH- 4
CTBUH HCIOJIb3YyEMbIX B PaIUO-
TEXHHUKE
Ilepeyenns 1a0opaTopHBIX padoT
Ne KonnuecTBo yacos
Tewmbl 1abopaTopHBIX padoOT
o\ Ounas OuHo-3a049Has 3aouHas
1 2 3 4 5
1 UccnenoBanue Moaenen mnomiy- 4
MIPOBOJHUKOBBIX MPUOOPOB
AHanu3 paboThl AIEKTPOHHOTO 2 2
2 | perynstopa (APY) Bo BpeMeHHOI
o0yacTu
AHanu3 paboThl TOJIOCOBOTO 4 2
3 | ¢unbTpa B yacToTHOH 06NMACTH
4 TpaccupoBka neyaTHON IIAThI 4 2
MI0JIOCOBOTO (hUIIBTPA
5 Omneparopsl UKIIA, KOHCTPYKIIUU 4
ynpasienus B si3pike GNU Octave

5. MeToauueckue PEKOMEHIAUHA

5.1 Meroanyeckue peKOMeHAAlMU MO OPraHU3aluu padoThbl 00yUyalouIUXcsi BO BpeMsi poBejie-
HHS JIEKIMOHHBIX 3aHATHI

- B xoze nexuumii mpenoaBarenb U3JaracT U pa3bACHIET OCHOBHBIC, HAMOOJIEE CIIOKHBIC TTOHSITHUS Te-
MBI, & TAaK)K€ CBS3aHHBIE C HEM TEOPETUYECKHE U MPAKTHUECKUE MPOOJIEMBI, TaeT PeKOMEHIAINH s
MPAKTUYECKOTO 3aHATHS U YKA3aHUS JJIS BHIMIOTHEHUS! CAMOCTOATEILHON PaOOTHI.

- OOyyaroniemycsi, B X0J€ JICKIIMOHHBIX 3aHATHI, HEOOXOAMMO BECTH KOHCIIEKTUPOBAHHE YUEOHOTO
Matepuana. ObpamiaTe BHUMaHHE HAa KaTEropuu, GOPMYyITUPOBKU, PACKPHIBAIOIINE COJIEPKAHUE U3yda-
€MOU TMCUUIUIMHBI, HAyYHbIE BBIBOJBI U TPAKTUYECKUE PEKOMEHIAIMH, MTOJIOKUTEIbHBIN ONBIT B Opa-
TOPCKOM HCKYCCTBE.

- XKenatenbHO OCTaBUTH B pabOYMX KOHCIEKTaxX MOJIs, Ha KOTOPBIX JIeNaTh MOMETKHU, MOAYEPKUBAIO-
1IMe 0coOyI0 BaXKHOCTh T€X WJIM MHBIX TEOPETUUYECKUX IMOJIOKEeHUN. PexoMeHyeTcs akTUBHO 3a71aBaTh
MPENO/IaBaTeN0 YTOUHSIOIIME BOMPOCH! C LENIbI0 YSICHEHUS! TEOPETUUYECKHUX IMOJIOKEHUMN, pa3pelIeHus
CIIOPHBIX CUTYallUM.

5.2 Metoauyeckue yKa3aHus K BbINOJHEHUIO IPAKTHYECKHUX padoT
- [IpakTuueckue paboThl COUETAIOT JIEMEHTHI TEOPETUYECKOIO UCCIIEIOBAHUS U TPAKTUYECKUX HaBbI-
KOB. BeimomnHsis nmpaktudeckue paboThl, 00yJaromuecs JIyqille YCBauBalOT Y4eOHBIH MaTepua, mpax-
TUYECKH OCBaMBasi KOHKPETHBIE PELICHMSI, IPOUCXOAUT CONIPUKOCHOBEHNE TEOPUH C MPAKTUKOMW, UYTO B
LIEJIOM COJIEHCTBYET MOHMMAHUIO CJIOKHBIX BOIPOCOB HAYKH M CTAHOBJIEHHIO OOydaromuxcsi Kak 0y-
JYIUX CIEHUATUCTOB.
- BoinonHenue npakTuyeckux paboT HaMpaBIeHO Ha:

- 000011IeHNe, CUCTEeMATU3alUI0, YIIIyOJIeHne TEOPEeTUYECKUX 3HAHUN M0 KOHKPETHBIM TeMaM
y4eOHON JUCITUTIIIHBL,

- opmupoBaHUE YMEHUI MPUMEHSATH ONy4YeHHBIC 3HAHUS I TPAKTUYECKON AeITeTbHOCTH;
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- pa3BUTHE TEOPETUUECKUX, AHATTUTUUECKUX, IPOEKTUPOBOYHBIX, 3HAHUM U YMEHUN;

- BBIPa0OTKY CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M TBOPUYECKON MHUIIMATHUBBI.
- [IpakTHueckue 3aHATHSA, KaK BUJ YI€OHOH JEATEIbHOCTH, TPOBOAATCS B yYeOHBIX TOMEIICHUSX U JIa-
Oopatopusix, Ipu He0OXOJUMOCTH, C UCTIOIb30BAaHUEM K CETH UHTEPHET.
- ®opma opraHu3zanuu 0OYUYaAIOIIMXCS IS IPOBEACHUS MPAKTHUECKOTO 3aHATHUSA — TPYNIIOBAst U MH]U-
BUJyaJibHAs — OMPEEIIAeTCs PENoJaBaTesieM, UCXO0/I U3 TEMBI, LIeJIH, TOPSAKa BHIIOTHEHHUS PaOOThI.
O06opynoBaHME UCIIOJIB3YETCS] B COOTBETCTBUM C MHCTPYKLUSAMU IO SKCILTyaTal1H.
- Pe3ynbrarhl BHINOJHEHUS MPAKTUYECKOW pabOThl OGOPMIISIOTCS OOy4arolMMHCS B BUJAE OTYETa,
dopma u comeprkaHue KOTOPOTO ONPEACISIOTCS TPeOOBAaHUSIMH COOTBETCTBYIOIIEH paboTHI.

5.3 MeToanyecKkue yKa3aHus K BbINOJHEHUIO JJa0OPaTOPHBIX padoT
- JlaboparopHbie pabOThI COYETAIOT AIIEMEHTHI TEOPETUYCCKOTO MCCIICIOBAHUS U TIPAKTUYECKOH pado-
Thl. BeImonHss nabopaTopHble paboThl, 0OyUaromuecs Jy4qile yCBauBalOT y4eOHBIM MaTepua, Tak Kak
MHOTHE TEOPETHYCCKUE ONPEACICHHS, Ka3aBIIUECsS OTBICYCHHBIMHU, CTAHOBSITCS BIIOJHE KOHKPETHBI-
MU, TPOHCXOJUT CONMPUKOCHOBEHHE TEOPHU C TPAKTUKOW, YTO B LEJIOM COJCHCTBYET MOHUMAHHIO
CJIO’KHBIX BOIIPOCOB HAYKH U CTAHOBJICHUIO OOYYAIOIIUXCS KaK OYAYIIUX CHEIHATUCTOB.
- Bemmonnenue nabopaTopHBIX paboT HAMpaBIEHO Ha!

- 000011IeHNE, CUCTEMATU3AIINI0, YIIIYOJICHUE TEOPETHYSCKUX 3HAHUN MO0 KOHKPETHBIM TeMaM
y4eOHON JUCIUTIINHBL,

- (hopMupoBaHKE yMEHUI PUMEHSATH MOTYYCHHbBIC 3HAHUS B IPAKTUYECKOH JIATEIIbHOCTH;

- pa3BUTHE aHATUTHYECKHUX, IIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMECHHI;

- BBIPAOOTKY CaMOCTOSATEIIBHOCTH, OTBETCTBEHHOCTH M TBOPYECKON WHUIIMATUBBI.
- JIaGopartopHbIe 3aHATHS, KaK BUJ YI€OHOH JEATEIbHOCTH, IIPOBOASATCS B CIICIIUATIEHON
Jaboparopun Kadeapbl, 000pyIOBaHHOM [T BBITOJHEHHUS 1a00OPaTOPHBIX paboT (3a1aHuil).
- ®opma opraHmzanuu OOYYAIOMIMXCS ISl MPOBEACHHUS JTa0OpAaTOPHOTO 3aHATHS — (PpOHTaNIBHAS,
IPYIIOBasl ¥ MHIUBHIYyaJIbHAsI — ONPENEISICTCS MPENoJaBaTeeM, UCXOIs U3 TEMBI, IISITH, TTOPSIKA BbI-
noJiHeHus paboTbl. O0OpyI0BaHUE UCTIONB3YETCA B COOTBETCTBUU C MHCTPYKIMSIMHU T10 SKCIUTYaTalluH.
- Pe3ynbraThl BBINONHEHHS J1a0OPaTOPHOrO paboOThl OPOPMIISIOTCS OOYYaIOUIMMUCA B BUIE OTYETA,
dopma u comeprkaHue KOTOPOTO OTIPENCISIOTCS TPeOOBAaHUSIMH COOTBETCTBYIOIIEH paboTHI.

5.4 IIpoBeneHnue 3aHATHI B HHTEPAKTUBHOMH dopme

- IlHTepakTHBHOE 00ydeHHUe NpeAcTaBiIsieT co0oi crocod Mo3HaHMs, OCYIECTBIIEMbINH B OpMax COB-
MECTHON JESATENIbHOCTH 00YyYaromuXcs, T.€. BCE YYaCTHUKU 00pa30oBaTeNIbHOTO Mpolecca B3auMoei-
CTBYIOT JPYT C JAPYrOM, COBMECTHO PEIIAIOT MOCTaBJIEHHbIE MPOOIEMBbI, MOJECIUPYIOT CUTYalluH, 00-
MEHUBAIOTCS MHPOpMAIMEN, OLIEHNBAIOT JAEWCTBUE KOJIJIET U CBOE COOCTBEHHOE MOBE/IEHUE, MOTPYXKa-
IOTCS B peaibHYI0 aTMOC(epy JeI0BOr0 COTPYAHUYECTBA 110 pa3peleHHIO pooIieM.

- UnTepakTuBHas ¢popma oOyueHHUs peanu3yercs B BUJE MPOOJEMHBIX JIEKIIUNA, KOJUIEKTUBHBIX pellie-
HUSAX TBOPUYECKUX 3a7a4 U MCIOIb30BaHUHM METO/1a IPOEKTOB.

- [Ipodaemuas jexuus. Ha 3Toli iekunyu HOBOE 3HaHKHE BBOAMTCS 4epe3 MpoOJIEeMHOCTh BOMpPOCa, 3a-
Jauu win cutyanuu. [lpu 3Tom nporiecc mo3HaHust 00y4aronmXxcsi B COTPYJHUYECTBE U AUAJIOTE C Mpe-
noJiaBaresieM MpUOIMKaeTcsl K UCCIeoBaTeIbCKOM AesTenbHocTU. Paspenienre npobieMHoMl cutya-
LIMU TPOMCXOAUT IIyTEM OpPraHM3alMM HAIIPaBJICHUS MTOMCKA €€ PEIIEHUs, BBIIBUKEHUS TUIIOTE3 U UX
MIPOBEPKH, PEIIeHUs 3aJad pa3INdHbIMH CIOCOOaMH, HaXOXKJI€HUS Haubojiee palMOHAIbHOIO IyTH
peleHus U T.1.; aHAJIKW3a MOJYyYeHHOT0 pe3yibTara, 00CYKIEHHs MPOTUBOPEUUI MM HEOHO3HAYHO-
CTH BBIBOJIOB U T.II.

- Ko/utekTuBHBIC pemieHHsl TBOPYECKUX 3a1a4. [lox TBopueckuMHu 3alaHUsIMU [TOHUMAIOTCSI TaKUE
ydeOHbIe 3a7jaHusl, KOTOpPhIE TPEOYIOT OT 00yUYaIOIMUXCsl HE MPOCTOTO BOCTIPOM3BOACTBA HH(POPMAITUH,
a TBOPYECTBA, MOCKOJIBKY 331aHUs COJIepKaT OONBIINNA UM MEHBUIMNA 3J€MEHT HEU3BECTHOCTH U UMe-
0T, KaK [PaBUJIO, HECKOJIBKO MOX0/10B, HECKOJIBKO METOJOB PEIICHUS.

5.5 MeTonnueckne peKOMeHIalMN K CAMOCTOSITeIbHOM padoTe



- CamocrosiTensHas pabota — MaHupyemas y4eOHasi, y4eOHO-MCCIIEOBATENbCKas, HAY4HO-
ucclienoBarenbckas pabora oOyyarouiuxcs, BBIIOJIHSEMAas BO BHEAYAUTOPHOE BpeMs IO 3aJaHHUI0 U
IPY METOJMYECKOM PYKOBOJCTBE IpenojaBaress, HO 0e3 ero HemocpeACTBEHHOro ydacTus (Ipu ya-
CTUYHOM HEMOCPEICTBEHHOM YYacTUU MpernojaBaresisi, OCTaBJISIOUIEM BEAYIIYIO POJb 3a padoToi
00yJaroIIuXCsl).
- CamoctosTenbHas pabora odyuaronuxcs (naaee — CPO) B BY3e sBisieTCst Ba)KHBIM BHIOM y4eOHOM
U HAay4YHOH JesTenbHOCTH oOyudatomierocs. CPO urpaet 3HaUMTENBHYIO POJIb B PEHTHHIOBOM TEXHOJIO-
run oOyuenus. O6yuenue B BY3e Bkitouaer B cedst ABe, MPAKTUYECKU OJAMHAKOBBIE [0 00BEMY U B3a-
UMOBJIMSIHAIO YacTH — TIpoliecca o0ydeHus u mporecca camooOydenus. [loaromy CPO momxkHa crath
3¢ GexTUBHOM U LIeTICHATTPABICHHOW pab0TOM 00yUYaIOMIUXCS.
- K coBpemeHHOMY crienuanucty oOIIecTBO MPEAbIBISET JAOCTATOYHO IIUPOKUI mepedeHb TpedoBa-
HUH, Cpeay KOTOPBIX HEMaJOBaKHOE 3HAYCHHE MMEET HaJM4YKe Y BBITYCKHUKOB OIMPEJIECICHHBIX CII0-
COOHOCTEH M YMEHHS CAMOCTOSITEIIbHO JOOBIBATh 3HAHUS U3 PA3IMYHBIX UCTOYHHKOB, CUCTEMAaTH3UPO-
BaTh MOJIYYCHHYIO HH(OPMAIINIO, 1aBaTh OLIEHKY KOHKpeTHOW cutyanuu. PopMHUpPOBaHHUE TAKOTO yMe-
HUS IPOMCXO/UT B TEUEHUE BCErO Meprojia 0OydYeHUs uepe3 ydyacThe oO0yJaromuXxcs B MPaKTHIECKUX
3aHATUAX, BBHITIOJHEHUE KOHTPOJIbHBIX 3aJlaHUN U TECTOB, HAMKMCAHNUE KYPCOBBIX U BBIMYCKHBIX KBaJlH-
¢ukanroHHbIX padot. IIpu 3rom CPO urpaer pemaromryo pojib B X0/€ BCEro y4eOHOro mporecca.
- B npomnecce camoctosTenbHON pabOThl 00yUarouiicss MPHOOpeTaeT HaBBIKM CAMOOpPraHHU3aIiH, Cca-
MOKOHTPOJISI, CAMOYTIPaBJIEHUsI, caMOpe(IEKCUU U CTAHOBUTCS AKTUBHBIM CAMOCTOSTEIbHBIM CYyObEK-
TOM Y4eOHOM e TEIbHOCTH.
- @opMBbI CaMOCTOATENBHON pabOTHI 00yUaronmxcs pazHoo0pasHbel. OHU BKIIOYAIOT B cE05:
- U3y4eHue y4eOHO, HaydYHOU M METOJMYECKON TUTepaTyphl, MATEPHUAIOB MEPUOIUNICCKUX H3-
JaHWH C TPHUBIICYCHHEM 3JICKTPOHHBIX CPEICTB O(UIIMATBHON, MAaTEHTHOW, CTATUCTHYECKOM,
MEePUOJNYECKON U HAyYHOU MH(POpMAIUY;
- TIOATOTOBKY JIOKJIaa0B M pedeparoB, HANMMCAHUE KYPCOBBIX M BBITYCKHBIX KBaJTH(PHKAIIMOH-
HBIX padorT;
- ydqactue B paboTe CTyeHYECKMX KOH(EpPEeHIINH, KOMIUIEKCHBIX HayUHbIX UCCIIEJOBAHUSIX.
- CamocrosTenbHas padoTa MpUOOIIAeT 00yYarOIIMXCsl K HAyYHOMY TBOPYECTBY, OUCKY U PELICHUIO
aKTyaJIbHbIX COBPEMEHHBIX MTPOOJIEM.
- OcHoBHO# (hopMOii camMOCTOATETHHON PabOThl 00YyYarOIIErocs ABIsETCS U3yYeHUE KOHCIIEKTa JIeK-
UM, UX JIOTIOJTHEHHE, PEKOMEH/I0BAaHHOM JINTEPATyphl, AKTUBHOE y4acTHE Ha NMPAKTUUECKUX U Jlabopa-
TOPHBIX 3aHATHUSAX.

5.5 MeToanyeckne peKOMEHIALMH M0 PellleHHI0 TECTOBBIX 3aaHUI

- TecroBas cucrtema MpeaycMaTpuBaeT BOIMPOCHI/3aaHus, HA KOTOpPbIE OO0yUYarOIIMICS TOKEH N1aTh
OJIMH WJIA HECKOJIBKO BAPUAHTOB IPABUIIBHOIO OTBETA U3 MPEIJI0KEHHOIO CIIMCKa OTBETOB. [Ipu mounc-
K€ OTBETA H€O6XOI[I/IMO HpOfIBJ’ISITB BHUMATCJIBHOCTD.

- [Ipu oTCyTCTBHM Kakoro—iaubO OJHOTO OTBETa Ha BOMPOC, MPEeIyCMAaTPUBAIOIIUN MHOKECTBEHHBII
BI)I60p, BECHb OTBCT CUUTACTCA HeraBI/IJ'[BHBIM.

- OTBeTHI PaBUIIHHBIE BBIJICISIFOTCS B TECTE MOTYSPKUBAHUEM HITH JIFOOBIM IPYTHM CUMBOJIOM.

5.6 MeTtoanyeckue peKoMeHAauuH K BoinoaHenuio PI'P.

- [Ipn mHanmucanuu PI'3 oOyuaromuiicst 10KeH OKa3aTh YMEHUE padoTaTh C IMTEPATYpOil, aHATH3UPO-
BaTh MH(POPMAIIMOHHBIE UICTOYHUKH, JIeJIaTh 000CHOBAHHBIE BBIBOIHI.

- PaGota Haj BEIOpaHHOI TeMoil TpeOyeT OT 00yUaroIerocsi 3HaHuH METOJOJIOTUHN BHITIOJTHEHHUS UC-
CJIEIOBaHMUSI, TBOPUYECKOI0 MOIX0/a, JIOTUKH, apTYMEHTAIUU U3JI0KEHUS, OTPAKEHUS TUYHOTO OTHO-
[ICHUS K CCIeAyeMOoi TpodiieMe, mpuiiexkanus, mpodeccuoHamu3ma.

[Topsinok BeimosiHeHust PI'P coctout U3 cieayronumx 3Tanos:

- TOA00p TEMBI U JINTEPATYPHI TSl €€ BBIOIHEHUS;

- pa3paboTka pabodyero miaHa;

- U3y4YCHHE CTMIEIUANBHBIX HCTOYHUKOB MH(GOpMAITUY;
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- (hopmHpoBaHNE OCHOBHBIX TEOPETUYCCKUX MOJIOKCHUM, TPAKTHYECKUX BHIBOJOB U PEKOMEHIAITHIA;

- ohopmiierne PI'P B cooTBeTCTBHM ¢ 0OIIMME TpeOOBAaHUSAMH K OPOPMIICHUIO MOSCHUTEIBHBIX 3aIh-
COK JUIUJIOMHBIX M KYPCOBBIX MIPOEKTOB

- 3ammTta PI'P.

- Baxxubim sTanom BeinosiHeHusi PI'P siBrsiercs nuzydenue nurepaTypHbIX HCTOUHHUKOB. JTa paboTa
HayMHAETCs ¢ MOMEeHTa BbiOOpa TeMbl PI'P. B cBoeli paboTe oOydaronuiics q0JKeH 1I0Ka3aTh YMCHHE
HCIIOJIb30BaTh HE TOJIBKO CHEIUANIBbHYIO0 TEXHUUYECKYIO JIUTEPATYPY, HO M SKOHOMHYECKYIO, HOpMaTHB-
HO-TIpaBOBbI€ aKThl, cTaHAapThl U ['OCTHI.

- Cnucok auTepaTyphl JOHKEH ObITh 0(OPMIIEH B CTPOrOM COOTBETCTBHHU C MpaBUiIaMu OnOIHOrpa-
¢uu. B rexcte PI'P 00s13aTenbHO JOMKHBI OBITH CCHUIKU HA UCIIOJIb3yeMYIo JiuTeparypy. KomnuecTro
HAaUMEHOBAHUI B CITUCKE JINTEPATYPHI JOJDKHO ObITh HEe MeHee 15.

5.7 MeTonnueckne peKOMeHIAlMH K KYpCOBOMY NPOEKTHPOBAHUIO

- KypcoBoii mpoekT sBisieTcsi caMOCTOSATENbHONW pabOTOM, HANpaBICHHON Ha pellleHne KOHKPETHBIX
3a1a4 B 00JIacTU pa3paboTKU TEXHUYECKHX PELICHUH, TPUHLIUIOB (PYHKIIMOHUPOBAHUS CPEACTB, CO-
3IaHUS W TEXHOJOTH HM3TOTOBIIEHUS TEXHHUYECKHX YCTPOMCTB, NaibHEHIee Mo CI0KHOCTH ydyeOHOe
3aJjlaHue, paCKphIBAIOIee MH)KEHEPHbIE KOMIETEHIIMH 00Y4JaroIIerocs.

- BeinonHeHne KypcoBOro MpoeKTa MO3BOJSIET CHCTEMAaTU3UPOBATh 3HAHUS, MOTYYEHHbBIE MO JaHHON
CHEIHUAIbHOCTH, MPOSIBUTH TBOPUYECKUE CIIOCOOHOCTH U CAMOCTOSITEIbHOCTDh IIPU PEIICHUH TEXHOJIOTU-
YeCKUX 3aJa4, JaeT BO3MOXKHOCTh MPUMEHHUTh WH(OPMALIKIO, TONYYECHHYIO MPU U3YyYCHUH TUCIUILIH-
HBI, TOTOBUT O0YyYaromuxcs K MPaKTUYECKOW paboTe Mpu SKCIUTyaTallud TEXHUYECKUX CPEACTB U HC-
CJIEIOBATENbCKOM IeATeIbHOCTH.

- KypcoBoii mpoeKT cOCTOUT U3 MOSICHUTENBHOM 3aMUCKH U, TPU HE0OX0IUMOCTH, TpaduIeCcKON YacTH.
- [losicanTenbHas 3anucka oobeMom 30 — 50 cTpanuil Ha McTax Oymaru popmaTta A4 110 0hOPMIICHHIO
U COJICPKaHUIO JOJDKHA COOTBETCTBOBATh 001menpuHaThiM TpeboBanusim ECK/I.

- [TosicauTenbHAST PabOTa COCTOUT M3 BBEJCHHS, OCHOBHOH YaCTH, 3aKITIOYCHHUSI, CITUCKA JINTEPATYPHI,
MIPHUIIOKEHUS.

- BBenenne JOmKHO coaepKaTh: akTyalbHOCTh TEMBI, IIEJb U 3a7a4i pa3padOTKH, 00BEKTa UCCIIENNO0-
BaHUs U €ro mpeamer, 0030p u3yyaemMoii autepaTypbl. O0beM dTON 4acTH HE IOJKEH MPEBHIATh ABYX
CTpPAaHHUIL.

- OcHOBHas 4acTh BKIIOYAET B ce0s /IBa pa3jielnia: TCOPETUUECKUIM U TPAKTHUECKUM.

- B Teoperndeckoii yacTH pacKpBIBACTCS CMBICI HCCIICTYEMOU TEMBI, YTO COMTPOBOXK/IACTCS CCHIITKAMHU
Ha HOPMATHBHO-TIPABOBYIO, TATCHTHYIO JINTEPATYPY U Mepuoanyeckue uganus. O0bem 3Toro pasuena
15-25 crpanui. BHyTpH pasjiena MOTYT BBIIEIATHCS OTACIbHBIC ITOAPA3/IEITBl B COOTBETCTBHH C JIOT -
KOH u3noxeHus marepuana. O0beM OTIENbHBIX MOIPa3/IeioB BHYTPH IJ1aBbl JOJKEH OBITh HE MeHee 3-
7 cTpaHuIL.

- B mpakTudeckoii yacTu MpOBOSATCS pacdyeThl pa3pabOTKU CPaBHUTENbHBIN aHAINU3 U 3()PEKTUBHOCTS.
- B wacTtu «3axiroueHune» JOKHBI COJIEPIKATHCSI OCHOBHBIC BBIBOJIBI IO BCEM pa3jieiaM C YUeTOM IeTH
U 33714 IPOEKTUPOBaHUs, CHOPMYINPOBAHHBIX B yacTu «BBenenuey». O0beM dTON 4acTh HE TOJKEH
MIPEBBINIATH IBYX CTPAHUII.

5.7 MeToanyecKue peKOMeH/IalMH 110 MOAT0TOBKE NMpe3eHTaluu

AJITOPUTM CO3JaHHUS NPe3eHTALUM:

- 1 aTamn — onpeneseHne LeNn Npe3eHTalun

- 2 3Tan — noApoOHOE pacKpbITUE HHPOPMALIHH,

- 3 3Tal — OCHOBHBIE TE€3UCHI, BHIBOJIBI.

Caenyer ucnoab3oBathb 10-15 caaiigos. Ilpu sTom:

- IIEPBBIN CHaill — TUTYJIbHBIN, NPEAHA3HAYEH JUIS pa3MELICHMs] Ha3BaHMs NPE3EHTAllUHU, UMEHU J10-
KJIaJYMKa U €ro KOHTaKTHON MH(pOpMaIuy;

- Ha BTOPOM CJIaiiie HEOOXOIMMO Pa3MECTHTh COJEpKaHUE MPE3CHTALUH, a TaK)Ke KPaTKOe ONHCaHHe
OCHOBHBIX BOIIPOCOB;



- OCTaBIIMECS CIIAi/IbI UMEIOT MH()OPMATHBHBII XapakKTep.
OO0bI4HO M0/1a4a UH(POPMALIUU OCYLIECTBIISETCS 10 IUIaHY: TE3UC — apI'yMEHTALUs — BBIBO/.

TpedoBaHusi K 0(p)OPMIICHHUIO U TIPEACTABJICHUIO NPE3eHTALIUM:

- UurabenbHOCTh (BUAMMOCTD U3 CAMBIX JAIBHUX YTOJKOB IOMEIIEHHS M C PAa3IUYHbIX YCTPOHCTB),
TEKCT IOJDKEH ObITh HaOpaH 24-30-b1M mpudTOM.

- TimaTensHO CTPYKTYpUpOBaHHAs HH(OpMAITHSL.

- Hannure KOpOTKUX U TAKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHBIX U HYMEPOBAHHBIX CIIHCKOB.

- Kaxxnomy nosnoxenuto (uee) Haio OTBECTH OTIENIbHBIN ab3all.

- ['maBHY10 UEI0 HAZIO BHUIOKUTH B IIEPBOI CTpOKe ab3alia.

- Hcnonb3oBath TabnuuHbIe (GOPMBI MpEACTaBICHUS WHPOPMALUU (JHarpaMMbl, CXEMbI) JJIS UILTIO-
CTpalliy BaXHEHIINX (aKTOB, YTO AACT BOZMOXKHOCTh MOJaTh MaTepHall KOMIAKTHO U HATJISAHO.

- I'paduka 1omkHa OPraHUIHO JOMOTHATH TEKCT.

- BoicTynnenue ¢ npeseHTanueii jurces He 6onee 10 MUHYT;

5.8 MeToanuyeckue peKOMeHIAIMHU MO MOAT0TOBKE T0KJIaaa
AJITOPUTM CO31aHUS IOKJIA/1A:

- 1 oTam — onpeneneHue TeMbl JOKIaaa

- 2 3Tan — onpeneaeHue 1eu T0KIaaa

- 3 9Tan — noIpoOHOE PacCKphITHE HHPOPMAITHH

- 4 aTan — GoOpMyITUPOBAHUE OCHOBHBIX TE3MCOB U BHIBOJIOB.

5.8 MeToanuyeckne peKOMEHIALMH 10 BHINIOJIHEHHI0 KOHTPOJIBLHBIX padoT

- KontponbHas pabota siBisieTcss OJHUM U3 BUAOB Y4eOHON pabOThl 00YyUYaAIOUIMXCS U CAMOCTOSATENIbHON
paboThl CTYAEHTOB-3a0YHHUKOB, (POPMOM KOHTPOJIS OCBOCHMS MMM y4yeOHOro Marepuaia Mo AUCIIU-
IUIMHE, YPOBHS 3HAHUI, yMEHHUI U HABBIKOB.

OcCHOBHBIE 337]Ta4H BBIMOJHIEMON PabOTHI:

- 3aKpEIIEHUE MOTYYCHHBIX paHEEe TEOPETUUECKUX 3HAHUM;

- BbIpa0OTKa HABBIKOB CAMOCTOSITEIbHON paboOThI;

- OTIpe/ieIeHne CTENEeHH MOJITOTOBJICHHOCTH CTY/IeHTa K Oyayliei mpakTudeckoit paboTe.

- KonTponpHas paboTa — 3TO CBO€0OOpa3HbIil MUCEMEHHBINA 9K3aMEH, KOTOPBIN TPeOyeT Cephe3HOM MO/~
rotoBkH. Ilpyu moAroToBke KOHTPOJBHBIX PabOT HEOOXOAMMO PYKOBOJCTBOBATHCS TEMAaTHUKOM, KOTO-
pPYyIO peKOMEHAYET MpernojiaBaTeb, BbIOpaB OJUH U3 BapUaHTOB. BapuaHThl KOHTPOJIBHBIX paboT pac-
IIPEJIEISIFOTCS MPENo1aBaTeleM JUCIIUIUINHEL.

- IIucbMeHHYI0 KOHTpPOJBbHYIO paboOTy JKelaTelbHO MPEACTaBUTh B II€UaTHOM BHJE, (opmar-A-
4, mpudt-14, MexXCTpOoUHBIN HHTEpBa-1,5,10JIs: BepXHee MoJjie — He MeHee 15 MM, HIbKHee Mojie — He
MeHee 15 mm, neBoe nosie — He MeHee 30 MM, ITpaBoe MoJjie — He MeHee 15 MM; HyMepalus CTpaHuLl B
IPaBOM BEpXHEM Yriy ooOs3arenbHa. O0bEM pabOThl 3aBUCHT OT AUCLUIUIMHBI U OMPEAEIsIeTCs Mpero-
JTaBaTeJIEM.

5.8 MeTonnueckne peKOMeHIAIUN MO MOATOTOBKE K caue IK3aMeHa

- DK3aMeH OCYILECTBISETCS B paMKax 3aBEpIICHUS M3y4YCHHS AWCHMUILTUHBI (MOMAYINS) U TMO3BOJSET
OTIPENIETTUTh Ka4eCTBO YCBOSHHUS M3YYCHHOT'O MaTepualia, a TakKe CTETEeHb C(HOPMUPOBAHHOCTH KOM-
METCHITHH.

- OOyuaromuecst 00s13aHbI CIaBaTh IK3aMEH B CTPOTOM COOTBETCTBUHU C YTBEPKICHHBIMH Y4eOHBIMU
TUTaHaMHU, Pa3pabOTaHHBIMH COTTIACHO 00pa30BaTebHBIM CTaHAapTaM BBICIIIETO OOPa30BaHMSL.

- DK3aMeH MPUHUMAETCS 10 OWIeTaM, COIEep KAIINM JIBa BOIIpoca. DK3aMEHAIMOHHBIE OMJIETHl yTBEP-
KIAFOTCS HA 3aceJaHUH Kadeaphl.
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- DK3aMeHaTOpy MPEeJOCTaBIAETCS MPaBO 3aJaBaTh CTYACHTAM BONPOCHI B paMmKax Owmiera, a Takxke,
IIOMUMO TE€OPETUUYECKUX BOMPOCOB, IIPEJIaraTh 3a1a4n MPAKTUKO-OPHUEHTUPOBAHHON HAIPABIEHHOCTH
110 IIPOrpaMMe JaHHOIO Kypca.
- [Ipu siBKe Ha SK3aMeH CTYIEHTHI 00s13aHbI UMETh MPU ce0Oe 3aUeTHYI0 KHUKKY, KOTOPYIO OHH Mpelb-
ABJIAIOT SK3aMEHATOPY B Hauaje SK3aMeHa.
- Pexomenyercs npu nmoAroToBKE K 3K3aMEHY OMUPATHCS Ha CIECAYIONIUH TUIAH:

1. ITpocMoTpeTh mporpaMmy Kypca, ¢ LEeNbl0 BBISBICHUST HanOoJiee MpOoOJEMHBIX TEM, BOIPO-
COB, KOTOPBIE MOTYT BbI3BaTh TPYJHOCTH IPH MOATOTOBKE K YK3aAMEHY.

2. Tembl HEOOXOAMMO U3y4aTh MOCIEAOBATEILHO, BHUMATEIBHO OOpalasi BHUMAaHUE Ha OIHUCa-
HUE BOIPOCOB, KOTOPBIE PACKPHIBAIOT ee coaepkanue. Haunnate He0O0X0IuMO ¢ IEpBOi TEMBI.
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