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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Sagaun:

- 3HAKOMCTBO C BBIOpAaHHBIM HalpaBJIeHHEM HOATOTOBKH
- TIOJTyYeHHUE 3HAHHIA TT0 OCHOBAM MaTeMaTHYE€CKOTO U MPOTPAMMHOTO MOJICITUPOBAHUS
- (hopmynmpoBKa 11e7H, 3a/1a4 ¥ HapaBJICHHUS PEIICHUS BBIOPAHHOUW MCCIIEI0BATEIHCKOM MTPOOIIEMBI
- BBITIOJTHEHHE yUeOHO-HCCIIEI0BATENIbCKON paOOTHI 1O BEIOpAaHHOU TeMe

q)OpMI/IpOBaHI/Ie KOMIIJIICKCa 3HaHHfI, yMeHI/Iﬁ 1 HaBBIKOB B 00J1aCTH HCCHCHOB&TCHBCKOﬁ pa6OTLI, a TaKXKe
YCTOﬁqHBOFO HHTEpECCa K I/ICCHe,Z[OBaTeHBCKOﬁ JCATCIbHOCTHU

1.2. U3y4yaemblie 00beKTHI JTUCHUILINHBI

- CUCTEMBI IPOTPAMMHOI'0 MOJEIMPOBAHUS
- CTPYKTYypa U COZIep KaHNE UCCIIEA0BAaTENbCKON pabOThI
- TOKJIaJ] ¥ MIPE3€HTaLus OJTYyYEHHBIX PE3YJIbTaTOB

1.3. Bxoanbie TpeGoBaHNS

|He NIpEAYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs! 10 AMCUMILIMHE

Nupukatop IOCTHKEHUS
Wunexc I1narypyembie pesyBTaTEL KOMIIETEHIINH, C KOTOPBIM Cpencrtsa
Kommerentus HHAWUKATOpa O?iéiini’hlzgfbngﬁggggge COOTHECEHBI ITAaHUPYEMbIE OLIEHKU
’ ’ pe3ynbTaThl 00ydeHUs
OIIK-2 M/I-1onk-2 |3HAeT OCHOBHEIE METOABI M |3HACT OCHOBHEIC METOABI M |3a4eT
CpeAcTBa MPOBEACHUS CpeAcTBa MPOBEACHUS
HKCIIEPUMEHTATBHBIX HKCIIEPUMEHTAIBHBIX
VCCIICTOBAaHUNA TIPH VCCIICIOBAHUN, CHCTEMBI
MPOBEJICHUH y4eOHO- CTaHIIAPTU3AINN U
UCCIIEZIOBATEIbCKON PabOTHI [cepTUhUKAIINT
OI1K-2 WN/-2onk-2  |YMeeT NpoBOAUTD YMmeeT BeIOHpaTh crtocoObl M (OTYET 110
PKCIIEPUMEHTATbHBIE CpeICTBa U3MEPEHUI 1 MPAKTHIECKOM
UCCIICZIOBAHUS TI0 MPOBONUTH Y 3aHATHIO
pa3paboTaHHBIM PKCIIEPUMEHTANIbHbIE
[POrPaMMHBIM MOJICJISIM.  |UCCJIEZIOBAHUSI.
OIIK-2 N/1-3onk-2 [Bnageer criocobamu Biraneer cnocobamu NunuBuyansH
00paboTKH U MpeaCTaBIeHUA|0OPaOOTKH U IPEJCTABICHUS |0€ 3aJaHHe
[OJTy4YE€HHBIX TAHHBIX 110 [OJIy4YE€HHBIX TAHHBIX U
pe3ybTaTaM MPOBEICHHBIX [OLEHKH IMOTPEUTHOCTH
Y4eOHBIX HCCIIEIOBAHHMH. pe3yIbTaTOB U3MEPEHHIA.




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-4 NJI-lonk-4  (3HaeT coBpeMEHHbIE 3HaeT COBPEMEHHBIE 3auer
WHTEPAKTUBHBIC WHTEPAaKTUBHBIC
POrpaMMHbBIE KOMIIEKCHl  [POTPaMMHbIE KOMILIEKCHI U
MO/IETTUPOBAHUS OCHOBHbBIE IPUEMBI
MH(OKOMMYHHUKAIIMOHHBIX  |00paboTKu
YCTPOUCTB U CUCTEM PKCIIEPUMEHTAIbHBIX
AHHBIX, B TOM YHUCIIE C
HCIIOJIb30BAHUEM
CTaHJIAPTHOTO MPOTPAMMHOTO
o0ecrneyeHus, TaKEeTOB
[porpamMm OO0IIEero U
CHEIMaIbHOTO HA3HAUYCHHUS.
OIIK-4 WJ1-20onk-4 |YMeeT UCIOJIB30BATh 'YMeeT UCII0Ib30BaTh OtuéT 110
COBPEMEHHBIE BOBMOXXHOCTH |COBPEMEHHBIE BO3MOKHOCTH  [IPAKTUYECKOM
BBIYHCIUTEIHLHON TEXHUKU U [BBIYUCIUTEIHHON TEXHUKHU U |y 3aHITHIO
MPOrPaMMHOTO 00€CTIEYSHHUSA|TPOrPaMMHOT0 00ecTieueHus
TUTS peIeHUs 3a/1a4 TUTS peIeHus 3a/1a4
MOJICTTUPOBAHUS yIpaBJIeHUS U
MH(OKOMMYHHUKAIIMOHHBIX — |aITOPUTMH3AIMH ITPOLIECCOB
YCTPOMCTB U CUCTEM. 00paboTku UH(pOpMaLUH.
OIIK-4 WNJ1-3onk-4 |Bmameer meTomamu Brnaneer meTonamu NunuBuayansH
KOMIIBIOTEPHOTO KOMIIBIOTEPHOTO o€ 3a/laHue
MO/IETTUPOBAHUS MOJIETTUPOBAHUS (PU3HUECKUX

H(OKOMMYHHUKAIIMOHHBIX
YCTPOMCTB U CUCTEM

[POLIECCOB MIPU Nepeaaue
WH(POPMALIUH, TEXHUKON
HH)KCHEPHOU U
KOMITBIOTEPHOM rpaduKm.




3. O0bem u BUABI Y4eOHOI1 padoThI

Bun yuebHoit paboTsl

Bcero
4acoB

Pacnpenenenue
10 CEMECTpaM B Hacax

Howmep cemectpa

2

3 4

1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE-
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

72

18

18

18 18

- nexnmu (JI)

- naboparopusie padoTsl (JIP)

- MPAKTUYECKHE 3aHATUS, CCMUHAPHI U (WJIH) APyTUE
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

64

16

16

16 16

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP)

- KOHTpOJIbHAsI paboTa

1.2. CamocTtosrensHas pabota ctyaentoB (CPC)

216

54

54

54 54

2. IIpomexxyTouHas aTTecTanus

DK3amMeH

JlnpbepeHmpoBaHHbIN 3a4eT

3aueTt

27

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)

OO11as TPyA0EMKOCTb JTUCITUTIIIHBI

288

72

72

72 72

4. Conepxxanue IMCUUNIMHBI

Hanmenosanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0beM ayTUTOPHBIX
3aHTHUI 10 BUIAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

J

| gp | I3

CpC

1-i1 cemectp

BBeneHue B HampaBieHUe

16

54

3HAKOMCTBO C BRIOPaHHBIM HAIIPaBICHUEM.
Opranuzaius yueOHOro npoiiecca.
DKCKYPCHH.

[Tpumeps! TpodUITBHBIX 337124

NTOI'O no 1-my cemecTtpy

16

54

2-ii cemecTp

MoieTipoBaHKe KaK CIOCO0 UCCIIEIOBAHUS

16

54

Llenu u 3a7aun UcCIeIOBaHMIA.
[TakeThl MPOrpaMM MaTEeMaTHYECKOTO U UMUTAIMOHHOTO
MOJEITMPOBAHUS

HUTOI'O no 2-my cemecTtpy

16

54

3-ii cemecTp

Omnpenenenne CTPYKTYPBI M COAePIKaHUS
WHIUBHIyaJIbHOW y4eOHO-MCCIIE0BATEICKON paOOTHI

16

54

BbIOOp TEMBI HCCIICIOBAHUSL.
BbIOOp pyKOBOIHTEIS.
Pa3paboTka Mojenn 00bheKTa UCCIIeTOBAHMS.




O6bvem
OOBeM ay TUTOPHBIX BHEAYIUTOPHBIX
HaunmMeHoBaHUe pa3/ieioB TUCIUIUIUHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
coJiepKaHueM B ACAX
J JIP I13 CPC
HNTOI'O no 3-my cemecTpy 0 0 16 54
4-i1 cemecTp
[TonroroBka, ohopMiIeHHE U PEACTABICHHE 0 0 16 54
pe3yIbTaTOB UCCIIEIOBAHUI
[IpoBeneHme HKCIIEPUMEHTOB Ha TIOCTPOSHHON MOIEIH.
[IpencraBiieHue pe3yabTaTOB UCCIEIOBAHUMN.
NTOI'O no 4-my cemecTpy 0 0 16 54
NTOI'O no aucuuruimae 0 0 64 216

Temartuka IPUMCPHBIX ITPAKTUYCCKUX 3aHATUHI

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHUHAPCKOI0) 3aHATHS

1. 3rakomMcTBO. CTpYKTYpa BHICIIEro oopasoBanus. Opranu3anus yaeOHOro mporecca (JISKIHH,
JIP, I13, mpakTtukn). CTpyKTypa y4eOHOTo Iu1aHa (IIUKJIbI JUCIUIUINH, BUABI MPakTuk, [ A).
Bunet BeITyCKHBIX pa0boThl. 2. UcTopus, HanpasiieHus kadeapsl. Victopus pa3Butus
nHpoxommyHuKarmii. Cesa3zp TK u UT. [peanpusitus-napTaepsl. 3. DKCKypcHs 10
obmienpodeccnoHanbHBIM U MPOPHIBLHBIM JabopaTopusaM kadeapsl. 4. DKCKypcus B My3eit
cBs13U. 5. DKCKypcus Ha npeanpusarue cBsasu. 6. [IpuMep npoduipHOM 3a1a4u: cucTeMa epeaadn
C MMOMEX0YCTOMUMBBIM KoZIoM (pacuer). 7. [Ipumep npodunbHOi 3a1a4un: cucTemMa rnepeiadu ¢
[MOMEX0YCTOWYUBEIM KOI0M (pa3paboTka mojenu). 8. ITorossiii ceMuHap.

1. Opranusanus Hay4IHbIX UCCIEAOBAHMM (11€1h, O0BEKT, MPEMET, HHCTPYMEHTHI). MecTo
HaYYHBIX HCCJIEOBaHUI B yueOHOM IPOIIECCe U UTOTOBOM aTTecTally. ACITUPAHTypa. 2.
Matemarndeckoe monenupoBanue. 3. MogenupoBanue B Excel. 4. BusyansHoe MoaenupoBanue
B Matlab (Simulink). 5. [IporpamMmmuoe MonenupoBanue B Matlab (m-script). 4. BusyansHoe
monenupoBanue B ScilLab (XCos). 5. [Iporpammuoe monenupoBanue B Scilab (SciNotes). 8.
MTtoroBelii ceMuHap.

1. Beibop HampaBieHus uccienoBanuii. Beibop pykoBoautenss YUP. 2. Ananu3 nurepaTypHbIX
MCTOYHUKOB. 3. IIOMCK aHANOTOB 10 AMEKTPOHHBIM O0a3aMm. 4. BeIOOp n aHanu3 METo10B
nccienoanus. 5. CocraBieHUe CTPYKTYpbl OCHOBHBIX KOMIIOHEHTOB Mozieiu. 6. CocTaBiieHue
M1aHa YKCIIEPUMEHTANIBHBIX McclienoBanuii. 7. KynbpTypa nokianga v TeXHUKa Ipe3eHTanuu. 8.
M TOroBhIi ceMUHAp.

1. Pa3pabotka mozenu. 2. Bepuduxanuns monenu. 3. IIpoenenne skcriepumenTtos. 4. JlopaboTka
MOJICJIH 10 pe3yJIbTaTaM SKCIIEPHUMEHTOB. 5. AHAIN3 MOJYYCHHBIX pe3yibTaToB. 6. Hamucanue n
odopMieHHUE BRITYCKHON padoTel o YUP. 7. TloaroroBka npe3eHTaMK U JOKIa1a Mo
pesynbratam YUP. 8. ITorosslit cemuHap.




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHme MpakTHYIECKUX 3aHATHH 10 AUCIUTUTMHE OCHOBBIBACTCS Ha aKTHBHOM METO/Ie 00yJeHus,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaecHNE TPAKTUYECKUX 3aHITHI OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJIE OOyYeHHS, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipn wW3y4eHMHM  JUCHMIUIMHBI  OOYYalOMIMMCS  IEIeCOO0pa3HO  BBINMONHATH  CIETYIOIINE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CIEIYeT YJCIUTh BBIMOJHEHUIO OTYETOB MO MPAKTUYECKHM 3aHATUAM M
WHIMBUTYaTbHBIM KOMIUIEKCHBIM 33/IaHHSIM Ha CAMOCTOSITENIBHYIO PadoTy.

4. Bcs TemaTuka BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 3a1aeTcs npenogasaTeneM. Mm ke natrorcs
WCTOYHHUKHU (B TIEPBYIO OdYepelb BHOBH M3JaHHBIC B MEPHOIAMYECKON HAYYHOHW JHTeparype) mis Oomee
JIeTaIbHOTO TIOHUMAHHUS BOIIPOCOB, 03BYUECHHBIX HA 3aHSITHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(l)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI oﬁyqaloumxcn o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 Ky3znenos 1. H. OcHOBBI HayyHBIX HCCIIEIOBaHM | yueOHOE mocoOue st 9
oaxanaspoB / U. H. Ky3nenos. - Mocksa: Jlamkos u K, 2017.
2 HIxnsp M. @. OcHOBBI HayYHBIX HUCCIIEIOBAHUI | yueOHOe ocodue st 12

OakanaspoB / M. @. IlIkmsp. - Mockga: Jlamkos u K, 2018.

2. lonoTHUTEIbHAS JJUTEPATYpa

2.1. Y4yeOHbIe M1 HAYYHbIE U3TAHUS




1 AmxemoB A. C. TenekoMmmyHuKannu, "HOOKOMMYHHUKAIIUH, - UTO
nanpire? / A. C. AmxemoB. - MockBa: Menna maonumep, 2011.

10

2 Kpasiogsa, E. JI. Jloruka u METOI0JIOTHSI HAYYHBIX HCCIIEIOBAaHUU? :
yaeoHOoe mocobue / E. JI. Kpasmoa, A. H. 'opoaumiesa. - KpacHosipek:
Cubupckun? denepanbHein? yHuBepcurert, 2014.

3 Moxkuit M. C. MeTom010rusi HayYHBIX UCCIICIOBAHUH | yUeOHUK A1
maructpos / M. C. Moxkuii, A. JI. Hukudopos, B. C. Moxkwuii. - Mockga:
[Opaiir, 2015.

4 ProkkoB U. b. OcHOBBI HAyYHBIX HCCIIEIOBaHMA U M300pPETATENbCTBA !
yuebHoe nocobue ais By30B / PeokkoB U. b. - Cankr-IlerepOypr: Jlans,
2020.

2.2. llepuonnueckue U3aaHus

1 TenekoMMyHUKalUK : HAYYHO-TEXHUUYECKUH, HH()OPMALIMOHHO-
AHATUTHYECKUN U y4eOHO-METOUIECKUH )XypHall. - MockBa: , Hayka u
TEXHOJIOTHH

2.3. HopMaTHBHO-TeXHHMYECKHE U3TAHUS

He HCIIOJIB3YCTCA

3. MeToauueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JTUCIHUIIJIMHBI

1 AnnpueBckuil b. P. DnemMeHTs MaTeMaTUUE€CKOTO MOACINPOBAHUS B
nporpamMmmubix cpenax MATLAB 5 u Scilab / b. P. Auapuesckuii, A. JI.
®paaxos. - Cankr-IlerepOypr: Hayka, 2001.

4. YueOHO-MeTOAUYEeCKOE 00ecnieYeHHe CAMOCTOAITeIbHOI padoThI CTy/AeHTa

1 Kanuranos /I. B. Beenenue B Scilab : npaktukym / Kanutanos . B.,

2019.

Kanuranosa O. B. - Huwxnauit Hoeropoa: HHI'Y um. H. U. Jlo6auesckoro,

6.2. JekTpoHHAs y4eOHO-MeTOoAN4YecKasi JUTeparypa

HanmenoBanue Ccruika Ha

Bra urepatyper pa3paboTKu nH(GOPMALIMOHHBIN pecype

HocTtynHocTh
(cets UnTEpHET /
JIOKaJIbHAasl CETh;

ABTOPU30BaHHbIH /
CBOOOJTHBIN JTOCTYII)

JlonomautenpHas |CepreeB A. H. OcHoBbI TokasbHBIX |http://elib.pstu.ru/vufind/Rec
nmuTeparypa KOMIIBIOTEPHBIX ceTeld : yuebHoe  |ord/lanRU-LAN-BOOK-
nocoo6ue ais By3os / Ceprees A. H. (147339

- Canxkrt-IlerepOypr: Jlans, 2020.

ceTb IHTEpHET;
aBTOPHU30BaHHBIM
JOCTYTI

6.3. J/InueH3noHHoe U CBOOOHO PACIPOCTPaHsAeMoOe IPOrPAMMHOe

o0ecnevyeHue,

HCII0JIb3yeMoe MPHU 0CYyLeCTBJICHHH 00pa30BaTe/IbHOI0 NpoLecca no AUCHUILINHE

Buzg I[10O Haumenosaunue [10

OnepalmoHHbIE CUCTEMBI MS Windows 8.1 (moan. Azure Dev

Tools for Teaching )

OducHbIe TPUITOKEHUS. Adobe Acrobat Reader DC. 6ecrutatHoe

[10 mpocmotpa PDF

[TpuxitagHOE IporpaMMHOe obecriedeHre oodmero HasHaueHnuss  |Dr.Web Enterprise Security Suite, 3000

i, [THUITY OITHUT 2017




Buzx I[1O Haumenosauue [10

[IpuknagHoe mporpaMmHoe obecrieueHre obmiero HazHadenus:  [Scilab ( . CeCILL
https://www.scilab.org/)

6.4. CoBpemMeHnHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEJIbHOIO
npouecca no JMCUMIVINHE

Haunmenoanue Ccpika Ha HHQOPMAIIMOHHBINA pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO http://lib.pstu.ru/
MCCIICIOBATEIBCKOTO MOJUTEXHUICCKOTO YHUBEPCUTETA
DNeKTpOHHO-O0uOMMoTeueas cucrema Jlanp https://e.lanbook.com/
DIeKTPOHHO-O0nOMoTeuHas cucreMa IPRbooks http://www.iprbookshop.ru/
WNudopmarmonnsie pecypebl Cetn KoncynbsranTtllnroc http://www.consultant.ru/
baza nanapx komnanuun EBSCO https://www.ebsco.com/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOr0 mpouecca mno
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@oH OLEHOYHBIX CPeICTB I MPOBEICHUS NIPOMEKYTOYHOM arTecTauuu
oOyJaromuxcs Mo AUCUUILTNHE SIBISIETCS YacThio (MPUIIOKEHUEM) K paboueil mporpamme
aucuUIUIMHbL. DOHJ OLEHOYHBIX CPEICTB ISl TPOBEACHUS TPOMEKYTOUHOM aTTecTalun
o0yyaromuxcs 1Mo AUCHUIUIMHE pa3paboTaH B COOTBETCTBMM € 0OLIEH yacTbio (oHIa
OLICHOYHBIX CpPEACTB [UIl MPOBEACHUS MPOMEXYTOUHOM aTTECTallud OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMbl, KOTOpas YCTaHaBIMBA€T CHUCTEMY OLEHUBAHUS
pE3yJIbTaTOB MPOMEXKYTOUYHOM aTTECTAllMM W KPUTEPUM BBICTABICHUS OLIEHOK. DoH.
OLICHOYHBIX CPEJACTB JUIsl MPOBEACHUS MPOMEXKYTOUHOH aTTecTaluu OO0y4aroluxcs IO
JUCLMIUIMHE YCTaHABIUBAET (POPMBI M IIPOLEAYPHI TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH U
IPOMEXKYTOUYHOM aTTeCTallMi 00Y4arOIIUXCS 10 AUCLUIIIIMHE.

1. IlepeyeHb KOHTPOJHPYEMBIX Ppe3yJbTATOB OOy4YeHHS MO IMCHHUILINHE,

00beKThI OLICHUBAHNUS U BU/IbI KOHTPOJIA

CornacHo PITJI ocBoeHue yueOHOro marepuaina JUCHUIUIMHBI 3allIAHUPOBAHO B
TEYCHHE YEThIPeX yueOHBIX ceMecTpoB (1-4 ceMecTpoB y4eOHOro IUTaHa) U pa3ouTo Ha 4
y4eOHBIX MO/ (110 OAHOMY B KaKJIOM ceMecTpe). B kaxxom Mopayiie npeaycMOTPEHbI
ayIUTOpPHbIE MPAKTUYECKUE 3aHATUA, a TAKXKE CAMOCTOATENbHas pabdora cTyaeHTOB. B
paMKax OCBOEHHSA YYEOHOro Marepuaia AUCHUILUIMHBI (POPMUPYIOTCS KOMIIOHEHTHI
KOMIIETCHIIUM 3Hamb, ymems, 61adems, ykazaHHbie B PIIJ], koTopbie BBICTymHawT B
KaueCTBE KOHTPOJIUPYEMBIX PE3yJbTaTOB 00y4YeHHUs 10 qucuuiuinbe (Tadm. 1.1).

KoHTponb ypOBHSI YCBOEHHBIX 3HAaHUM, OCBOCHHBIX YMEHMH U NPUOOPETEHHBIX
BJIQJICHUN OCYIIECTBISIETCS B paMKaX TEKyIIero, pyOekHOro MU MIPOMEKYTOUHOIO
KOHTPOJIS IIPU U3YYEHUHM TEOPETHYECKOTO MaTepHalia, clade€ OTYETOB IO MPAKTHYECKUM
3aHATHSM U 3a4eTa. Buabl KOHTPOJIs cBeneHbl B Tabmuiy 1.1.

Tabnuua 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3yIbTAaTOB 00YUEHHUSI MO TUCIUILIMHE

Bua konTpoJs

KonTposnpyembie pe3yaibTarbl 00y4eHusi o Texymuii PyGexunbliii HTrorosslii

aucuuriuge (3YBei) C TO om3 | T/Kp 3auér

YcBoeHHBIE 3HAHUSA

3.1 3HaTP OCHOBHBIE METOIBI W CPEACTBA IPOBEICHHUS TO1 KP1 TB
SKCICPUMCHTANBHBIX HCCICIOBAHUN TIPU TPOBEICHHUH
y4eOHO-HCCIIeJOBATEILCKON pabOTHI

3.2 3HaTh COBpPEMEHHbIE WHTEPAaKTHBHBIC IMPOTrPaMMHBIC TB
KOMIUIEKCHl MOJICIIMPOBAaHHUSI HMH(POKOMMYHHKAIIMOHHBIX
YCTPOUCTB U CUCTEM

OcBoeHHbIE YMeHHUS

¥.1 ymeTh IpOBOJUTE SKCIEPUMEHTAIBHBIE HCCIICTOBAHS OIT31 113
110 pa3pabOTaHHBIM MPOTPAMMHBIM MOJIEIISIM

V¥.2 yMeTh HCIOJIb30BaTh COBPEMEHHbIE BO3MOKHOCTH OI132 113
BBIYHCIIUTEIbHOM TEXHUKU M TIPOIPAMMHOT0 00ecTieueH s

ISt pereHns 3amadq MOJIEITHPOBAHUS

MH()OKOMMYHHUKAIIMOHHBIX YCTPOIMCTB M CHCTEM

IIpnoOpeTeHHbIE BJIAICHUSA

B.1 Bnagers crmocobamu 00paOOTKM M IPEACTAaBICHUS OI133 K3
MOJYYEHHBIX JaHHBIX M0 pe3yibTaraM IpPOBEAECHHbIX
y4eOHBIX HCCIICIOBAHUM

B.2 Bnasers MerogaMn KOMITBIOTEPHOTO MOJEITHPOBAHMS OI134 K3
MH()OKOMMYHHUKAIIMOHHBIX YCTPOHCTB M CHCTEM

C — cobeceoosanue no meme;, TO — komnoksuym (meopemuueckuii onpoc);, K3 — xetic-3adaua
(unousuodyanvroe 3aoavue); OII3 — omuem no npaxmuyeckum 3awsmusim, T/KP — pybescroe

2




mecmuposanue (konmponvhas paboma); TB — meopemuueckuii sonpoc, 113 — npaxmuyeckoe 3a0anue;
K3 — komnnexcnoe 3a0anue oughghepenyuposannozo 3auema.

WTOroBoil OLIEHKON JOCTH>KEHHS pe3ylbTaToB OOyYEHHUs MO TUCUUILIMHE SBIAETCS
IIPOMEXKYTOUHAsA AarTeCTalys B BHJE 3a4€Ta, NPOBOAMMAs C YYETOM pPE3YJIBTaTOB
TEKYILEro U pyOe>KHOTO KOHTPOJIS.

2. Buabl KOHTPOJIS, TUIIOBbIe KOHTPOJIbHbIC 3aJaHUSI M HIKAJbI OLCHMBAHUS
pe3yJabTaTOB 00y4eHMsI

Texymuii KOHTPOJIb YCIIEBAEMOCTH HMMEET IEIbl0 0OecrneueHne MaKCUMalbHOU
¢ pexTuBHOCTH y4eOHOro Ipoliecca, yMpaBlieHHE TmpoueccoM (GOpMHUPOBAHUSA
3aJlaHHBIX ~KOMIIETEHIIMM OOy4aeMbIX, TMOBBIICHHE MOTHBAalUM K yuede U
MpeyCMaTPUBACT OIICHUBAHUE XOJla OCBOCHUSI JUCHUIUIMHBI. B COOTBETCTBUU C
[TonoxxeHneM O MPOBEACHUU TEKYIIETO KOHTPOJISI YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTaly oOyJaromuxcs Mo 00pa3oBaTeIbHBIM IIPOrpaMMaM BBICHIET0 0Opa3oBaHUs
— §porpammaMm 0OakanaBpuara, cneguaiauTera W marucrparypsl B ITHUITY
MPEIyCMOTPEHBI  CICAYIOIIUE BHUALI M MEPUOJUYHOCTh TEKYIIETO KOHTPOJS
YCIEBAEMOCTU O0OYYAIOIINXCS:

- BXOJIHOM KOHTPOJIb, IPOBEPKA UCXOTHOTO YPOBHS MOATOTOBICHHOCTA 00y4aeMOTO
U €r0 COOTBETCTBHUS MPEIBSABIIEMbIM TPEOOBAHUSIM JIJISl U3YUCHUS JAHHOU JUCITUTUINHBL,

- TEKYIIUA KOHTPOJIb YCBOCHHUS MaTepuaia (YPOBHSI OCBOCHUSI KOMIIOHEHTA «3HATh)
3aJIaHHBIX KOMIIETEHIINI) Ha KaXKJIOM T'PYIIIIOBOM 3aHATHU M KOHTPOJIb MOCEIIaeMOCTH
JIEKIIMOHHBIX 3aHSATUN;

- TPOMEXYTOYHBIM M PYyOEKHBIM KOHTPOJIb OCBOCHUS OOY4aeMbIMH OTJEIbHBIX
KOMIIOHEHTOB «3HATh)», «YMETh» 3aJaHHBIX KOMIIETCHIIMI MyTeM KOMIIbIOTEPHOTO WJIN
OJIJAHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  OIMPOCOB,  KOHTPOJBHBIX  PadbOT
(MHIUBHUIYATBHBIX JOMAIIHUX 3aJJaHUii), 3allIUThl OTYETOB IO Ja0OpaTOpPHBIM paboTam,
pedeparos, 3cce u T.1I.

PyGexHbIit KOHTPOJIb MO JUCHUIUIMHE MPOBOJUTCSA HA CIEAYyIOUIEeH Heaese Mocie
MPOXOXKJIEHUSI MOAYJS JUCHUIUIMHBI, a MPOMEXKYTOUHBIH — BO BpEMS KaXJI0TO
KOHTPOJIBHOTO MEPONPUATHS BHYTPU MOJIYJIEN NUCIUTIIIUHBI;

- MEXCECCHOHHAsl aTTecTallMs, €IUHOBPEMEHHOE MOJIBEACHUE HTOrOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTpP IO BCEM AMCIUIUIMHAM ISl Ka)KJ0Tro
HaIlpaBJICHHS TOATOTOBKH (CHEUAIBLHOCTH), Kypca, TPYIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUM.

2.1. Tekymuii KOHTPOJIb YCBOCHUSI MATEPHAJIa

Texyuuii KOHTpPOJIL yCBOGHHS Marepuaina B (opme cobecemoBaHus WA
BBIOOPOYHOTO TEOPETUYECKOTO OIpOoca CTYACHTOB MPOBOJUTCS MO KaXIOW TeMe.
Pe3ynbrarsl mo 4-06ayibHOM IIKaje OIEHWBAHUS 3aHOCSTCS B KHUXKKY IperoaaBaTeisi u
YUYUTHIBAIOTCS B BHUJE WHTEIPAJIbHOW OILICHKU TIPU TPOBEACHUU MPOMEKYTOUHOMN
aTTeCTaIluu.

2.2. Py0e:kHbIM KOHTPOJIb

PyOGexxHBIN  KOHTPOJIb ISl KOMILJIEKCHOTO OIICHMBAHHUS YCBOCHHBIX 3HAHUM,
OCBOEHHBIX YMEHUW W TpUOOpeTeHHBIX BiajeHui (Tabm. 1.1) mpoBomutcs B dopme
3aIIUTHI OTYETOB MO MPAKTUYECKHUM 3aHATUSAM U PYOEIKHBIX KOHTPOJIBHBIX paboT (Tocie
MPOBEICHUS MPAKTHUCCKUX 3aHITHI).

2.2.1. 3amuTa 0TYETOB MO NPAKTUYECKUM 3AHATHAM
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Bcero 3amnanupoBaHo 32 MNpakTUYECKUX 3aHATHS, MO 8§ B KAXKIOM CEMECTpE.
TunoBele TeMbl NpakTUYeCKUX 3aHATHA npuBeneHbl B PIIJ[. B kaxnoom cemectpe
COCTABJISIETCS OJIMH OTYET IO BCEM MPAKTUYECKUM 3aHATHUSM.

3amMTa OTYETOB MO NPAKTUYECKUM 3aHATHSAM IPOBOAMTCS HHIMBHUAYaTbHO
KaKJbIM CTYIEHTOM. THUIOBBIE IIKaJa U KPUTEPHUH OLICHKW MPUBEACHBI B 00IIEH YacTu
®OC o6pazoBaresbHON TPOrPAMMBI.

2.2.2. PyGe:xHasi KOHTpPOJIbHAs1 padoTa

Bcero 3annanupoBano 4 pyoOexxHble KOHTpoiabHbIE padboThl (KP) mocne ocBoeHms
CTYJIEHTaMH y4€OHBIX MOAYJICH AUCIMUIUIMHBI U MPOBEACHUS MPAKTHUECKUX 3aHATUH — B
CepearHe KaKJI0r0 CEMECTpa.

Tunosblie 3aganusa KP1:

1. Pacuer cuctemMbl nepenayu ¢ MOMEXOYCTOMYMBBIM KOJIOM.

2. Pa3paboTka MOeIM CUCTEMBI TIepeAaur ¢ MTOMEX0YCTONYUBBIM KOJIOM.

Tunossble 3axanusa KP2:

1. Maremaruyeckoe MOJEIUPOBAaHHUE.

2. Monenuposanue B Excel.

3. Buzyansaoe monenupoBanme B Scilab (XCos).

4. IlporpammHoe MozenupoBanue B Scilab (SciNotes).

Tunoseble 3axanua KP3:

1. BeiOop u aHasIM3 METOJ0B UCCIEIOBAHMUS.

2. CocTaBiieHHE CTPYKTYpPbl OCHOBHBIX KOMIIOHEHTOB MOJIEIH.

3. CocrapieHue MjaaHa KCIIEPUMEHTAIBHBIX UCCIIEA0OBaHUM.

TunosBble 3axanua KP4:

1. PazpaboTka momemnm.

2. Bepudukauus Moaenu.

3. [IpoBeneHne SKCIEPUMEHTOB.

4. JlopaboTKa MOJI€NIU M0 Pe3yJbTaTaM dKCIIEPUMEHTOB.

TunoBble MIKaJla U KPUTEPUH OLICHKU PE3YJbTAaTOB pyOEKHON KOHTPOJIBHOU pabOThI
npuBesieHbl B 0011eit yactu @OC 00pa3oBaTeIbHOM MPOrpaMMBI.

2.3. BbInosiHeHHe  KOMILIEKCHOTO  WHAMBHAYAJIbHOT0  3aJaHUsl  Ha
CaAMOCTOSITEJIbHYI0 padoTy

JInsi OlleHMBAaHUSI HABBIKOB M OMbITA AESITENBHOCTU (BIAJEHUS), KaK pe3yabTaTra
oOy4YeHHUs 0 ITUCHIHUILINHE, HE UMEIONIIEH KypCOBOTO TPOEKTa WK pabOThl, MOXKET OBITh
HCIIOJIb30BAHO UHANBUYAIBHOE KOMILUIEKCHOE 33/IaHUE CTYIICHTY.

TunoBble MIKaga W KPUTEPUM OIEHKH PE3yIbTaTOB 3alUThl WHAWUBUIYAIBHOTO
KOMILIEKCHOTO 3aJlaHus MpuBeeHbI B 0011el yactu @OC oOpa3oBaTeIbHON MTPOTPaAMMBI.

2.4. IlpoMe:xxyTOUHAs1 aTTeCTAIUA (MTOrOBbIH KOHTPOJIb)

Jlomyck K MPOMEKYTOYHOM aTTeCTallMi OCYUIECTBISETCS MO pe3yabTaraM TeKYILEero
U pyOEKHOTrO KOHTPOJIA. YCIOBHUSIMU JIONYCKa SIBJISIOTCS YCIIEIIHAs Cllaya BCEX OTYETOB
N0 MPaKTUYECKUM 3aHSATUSAM U TMOJIOKUTENIbHASI MHTErpajibHas OLIEHKAa MO pe3ysibTaTaM
TEKYIIEro U pyoe>KHOTO KOHTPOJISL.

24.1. TIlpouexypa TmpPOMe:KYTOUYHOWH arTecTanmuu 0e3 JAONMOJHHUTEIHLHOIO
aTTeCTAIMOHHOI0 MCIIBITAHUS



[IpomexxyTouHasi aTTectanus MPOBOAUTCS B (opMe 3aueTa. 3aueT MO AUCLUILINHE
OCHOBBIBAETCSI HA pe3yJIbTaTaX BBIMOJHEHUS MPEIbIAYIIUX WHAUBUIYATbHBIX 3aJaHUM
CTYyJIEHTa O TaHHOW AUCLUIUIMHE.

Kputepnn BbIBEIEHHSI HWTOTOBOM OIIEHKM 34 KOMIIOHEHTHl KOMIIETCHIIMH IIpU
MIPOBEICHUN TIPOMEKYTOYHOM aTTECTAIlMd B BUJE 3a4deTa MPHUBEICHBI B OOIICH dYacTh
®OC o6pazoBaresbHON TPOrPAMMBI.

24.2. Ilpouexypa  NpoOMeKYTOYHOH  aTTecTalldid ¢  TPOBeIEHUEM
aTTeCTAIHOHHOTO UCTIBITAHUA

B orgenbHbIX ciywasx (Hampumep, B cliydyae IepearTecTallud IUCHIUILTAHBI)
IPOMEXKYTOUHAs arTecTaluus B BHUJE 3a4eTa IO JIUCHUIUIMHE MOXET MPOBOAMUTHCS C
IPOBEJICHUEM  aTTECTAllMOHHOTO HWCMbITaHUA 1O OuneraM. buner comepkut
Teopernueckue Bompocskl (TB) s mpoBepkr YCBOEHHBIX 3HAHUM, NPAKTUYECKUE
3aganus (I13) mns mpoBepkd OCBOCHHBIX YMEHMM W KoMIuiekcHbIe 3amanusi (K3) s
KOHTPOJISL YPOBHS MPUOOPETEHHBIX BJIAJICHUM BCEX 3aSBJICHHBIX KOMIIETECHIIUM.

buner dopmupyercs Takum 00pa3zoMm, 4YTOObBI B HEro TNOMaIM BOMPOCHl H
MPAaKTUYECKHE 33JaHusl, KOHTPOJMPYIOIIME YPOBEHb C(HOPMHPOBAHHOCTU  6CeX
3asiBICHHBIX KOMIIETEHIIUMN.

2.4.2.1. TunoBble BONMPOCHI M 3aaHUs JIJI5 3a4eTa M0 JUCHHUILINHE

TunoBbie BONPOCHI 1JI KOHTPOJISI YCBOCHHBIX 3HAHUIA:

1. 3makomctBo. CTpyKTypa BbICHIErO OOpa3oBaHus. OpraHuzaiusi ydeOHOTO
npouecca (nexkuuu, JIP, II3, mnpaktuku). CrpykTypa ydeOHOTO TUIaHa (IIMKJIBI
JTUCIUTUINH, BUABI TPakTUK, [ 1IA). Bubl BBITYCKHBIX paOOTHI.

2. HWcrtopus, nampamieHusi kadeapol. Mcrtopus pa3BuTusi HH)OKOMMYHUKAIUH.
Css3p TK u UT. Ilpennpustusi-napTHEPHI.

3. Opraau3anus Hay9HbIX UCCIIeIOBaHUN (11€]1h, 0OBEKT, MPEIMET, HHCTPYMEHTHI ).

4. MecTo Hay4HbBIX HCCIEAOBaHUI B y4€OHOM IPOLIECCE U MTOTOBOW aTTECTAIUH.
Acnpanrypa.

TunoBble BONMPOCHI M NPAKTHYECKHE 3aJaHUSl JJs1 KOHTPOJS OCBOEHHBIX
YMEHUI:

1. ITocTpoeHre MaTreMaTHYECKUX MOJIETIEH.

2. UccnenoBanne maremarnyeckux mouaeieit B Excel.

3. IToctpoenue nporpammubix Mojenei B ScilLab SciNotes.

4. IToctpoenue Bu3yanbHbIX Moaenei B SciLab XCos.

2.4.2.2. lllkajbl olleHMBAHUS Pe3yJIbTATOB 00yUE€HUsI HA 3a4eTe

Onenka  pe3ynbTaToB  OOy4YeHUs 1O  AUCHUIUIMHE B (opMe  ypOBHSA
c(hOpPMHUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 81ademb 3asBICHHBIX KOMIIETECHITUN
TIPOBOUTCS 10 4-X Oa/UTBHOM IIKaJIe OIICHUBAHUSI.

TunoBble mMIKaa ¥ KPUTEPUHN OLICHKU PE3yJbTaToB OOyUYEHHUS IIPH cllade 3a4yeTa Jis
KOMIIOHCHTOB 3Hamb, yMemv U 6ladems TpuBeAeHbl B o0meid dvactu DOC
o0pa3oBaTeIbHON MPOrpaMMBI.

3. Kpurepuu OUECHHUBAHUS YPOBHHA C(POPMHUPOBAHHOCTH KOMIIOHCHTOB H
KOMIIEeTeH Ui
3.1. Ouenka ypoBHsl ¢()OPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeHIN i



[Ipu ouenke ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEHIIMM B paMKax BBIOOPOYHOTO
KOHTPOJISL IIPU 3a4E€TE CUUTAETCS, UTO HONYUEHHAS OYEHKA 30 KOMNOHEHM NPOGepsaemMou 6
ouneme KomnemeHyuu 0000Waemcs Ha COOMBEMCMEYIOWULl KOMNOHEHmM  BCex
KOMRnemeHyutl, popmMupyemuvlx 8 pamKax OaHHOU y4eOHOU OUCYUNTUNDI.

Ob1as orieHKa ypoBHS ¢(hOPMUPOBAHHOCTH BCEX KOMIETCHIUN MPOBOAUTCS MMyTEM
arperupoBaHMsl OLIEHOK, IIOJYYEHHBIX CTYJIEHTOM 3a Ka)/Iblii KOMIOHEHT (POPMHUPYEMBIX
KOMIETEHIIUHA, C YYETOM pe3yJlbTaTOB TEKYLIETO U PYyOEKHOTO KOHTPOJIsl B BHUJE
MHTETPAJIbHOM OLIEHKH 1O 4-X OaJIbHOM 1IKaje. Bee pe3ynbraTel KOHTPOJIS 3aHOCATCS B
OLICHOYHBIM JINCT W 3alOJIHAIOTCS NPENoJaBareileM II0 MTOraM IPOMEKYTOYHOMN
aTTeCTaLUH.

dopma OLIEHOYHOT0 JIUCTa U TPeOOBAaHUS K €ro 3all0JIHEHUIO IIPUBEIEHBI B OOIIEH
gactu POC 06pazoBaTeNbHON MPOTPaMMBI.

[Ipu popmMupoBaHHM UTOTOBOW OLIEHKU MPOMEXKYTOYHOM aTTECTAallMy B BUJE 3a4eTa
UCIIOJIB3YIOTCSI  TUIIOBBIE  KPUTEpHH, MpuBeAeHHble B o0meid yactu DOC
00pa3oBaTebHON MPOTrPaMMBI.



