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AHHOTanus

JucuuninuHa «ABTOMaTH3alUs YIpaBieHUsS (DU3UUYECKUM SKCIIEPUMEHTOM» BXOAMT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BbICIIETO 0Opa3oBaHusi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto noAarotoBku / cnenuanbHocTH 03.03.01 «[Ipukimamueie MaTemMaTuka U (PU3KKa
HanpasneHHocTH «lIpukmannas gusuka u MHPOPMAIIMOHHBIE TEXHOJIIOTUHA B HAHOWHYCTPHI.
Jucnunnuna peanusyercs kadempoid «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

I[IK-9 «CnocobeHn pa3pabaTeiBaTh HOBBIE TPOTPAaMMbl M METOJWKH HCIIBITAHUN
WHHOBALIMOHHOM MPOAYKIIMHA HAHOUHAYCTPU»

Copep:xaHue QUCHMILIUHBI OXBAThIBAET KPYr BOIPOCOB, CBA3aHHBIX C aBTOMaTH3alUen
yrpaBieHUs GU3HIECKUM IKCIIEPUMEHTOM.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUH
y4eOHOTO0 Mpolecca: JEKIHUH, JAb0paToOpHbIe pabOTHI, CAMOCTOSTENbHAS PadoTa 00YJarOIErocs.

[IporpaMMoil NUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO6miast TPyAOEMKOCTh OCBOCHHS AWCITUIUIMHBI COCTABISET 5 3a4eTHBIX eauHuIl, 180
4acoB.

SA3bIK 00y4YEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. Ilepedyenn mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS 110 AUCITUILIINHE
1.1. Tlenmu npenomgaBaHusi AUCIUTLIAHBI

- hopmMupoBaHue y CTYJICHTOB IIOHMMAHUS POJIM aBTOMATH3ANNN (PU3MIESCKOTO
HKCIIEPUMEHTA MPU TPOBEJICHUH HAYUHBIX UCCIIEIOBAHUN;

- O3HAKOMJIEHUE CTYJIEHTOB C COBPEMEHHBIM COCTOSTHUEM U BO3MOYKHOCTSIMU aHAJIOTOBOM
1 I pOBO# TEXHHUKH, UCIIONB3YEMOH JIJISl aBTOMATH3AINH SKCIIEPUMEHTOB;

- OCBOCHHE CTYJICHTAMH METOJIOB PEIICHUS] KOHKPETHBIX IIPOOJIeM, BO3HUKAIOIIUX MTPH
paccMOTpEHHH 3a1a9 aBTOMATH3aAN PU3NIECKOTO IKCIIEPUMEHTA.

1.2. JlucouruimHa

BXOOUT B

COoCTaB

qactd, (QopMHpYeMOH  ydYaCTHUKaMHU

o0Opa30BaTe/IbHBIX OTHOLIEHHWH, 00pa30BaTEIbHON IpOorpaMMBbl BBICIIETO 00pa3oBaHus (Hanee —

OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX pPe3yIbTaTOB OOYUECHHUS IO JUCIUILTNHE, COOTHECEHHBIX C
IIaHupyeMbIMHU pe3yibTaTamu ocBoerus Ol BO.

B pesynbrare m3yueHUs AUCHUIUIMHBI OOYUAIONTUICS NOJDKEH O0MagaTh CIEAYIONUMHI
KOMIIETEHITSIME WIIM UX YacTssMU. KOMIIETeHITNN 1 HHIMKATOPHI WX JOCTIDKEHUS MTPUBEICHBI B

Tabaure 1.
Tabmmma 1 — [lepedens KOMITETEHIIMIA ¥ WHIUKATOPOB UX JTOCTHKCHUS
Konn
Kareropus (rpymnma) Kon n HauMeHoBaHMe UHIUKATOpA JOCTUKEHHUS
HaMeHOBaHUe
KOMIIETEHI[UHA KOMIIETEHI[UHA
KOMIIETEHITHN
T1IK-3 Cnocoben
MIPOBOIUTH
AKCIIEPUMEHTHI IO
3aJaHHBIM
METOJUKaM C [1IK-3.3.1 3HaTh METO/BI INIAHUPOBAHUS
00paboTKOit 1 IKCIIEPUMEHTA; METOIbI cOOpa U 00pabOTKH
aHaJIN30M HX JAHHBIX TIPU TPOBEJACHUH UCCIIeI0OBAHUM
€3yJIbLTAaTOB [IK-3.Y.1 ymMeTs NIPOBOAUTH DKCIIEPUMEHT IO
[Ipodeccrnonanbubie pesy ’ M p p
COCTaBIIATH 3aJaHHBIM METOIHUKAM; HCIIOJIL30BATh
KOMIIETEHIIUN
OTICAHUS KOMITBIOTEPHBIE METO/IbI 00PaOOTKH pe3yIbTaTOB
BBIIOIHEHHBIX HKCIIEPUMEHTA
HUCCIIENOBAHUN 1 T1K-3.B.1 BiameTs HaBBIKAMA COCTABJICHUS
MOATrOTaBINBATh Hay4HBIX 0030pOB
JaHHbIE JJIs
pa3paboTKu
Hay4YHBIX 0030pOB U
nyoJIuKanui

— « Ousukay,

2. Mecrto nucnuniunsl B ctpykrype Ol
JucrnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOITUMUCS
[IPU U3YYEHUH CIIETYIOIUX JUCIUIUINH!

— «OCHOBEI OIITUKHY,

—  «DNeKTPOTEeXHUKA»

—  «DNeKTpOHUKaY

3HaHus, TOMy4YeHHbIE TpPU W3YUYEHUU MaTepuaia JaHHOW NUCHUIUIMHBI, UMEIOT KakK
CaMOCTOSITEIIbHOE 3HAYCHUE, TAK ¥ MOTYT HCIIOJIH30BAThHCS PH U3YICHUU APYTUX JTUACITUATIIAH:

— «DKCnepuMeHTaIbHbIE METOIBI OIITHKIY,




— « du3zrKa TOHKUX IIEHOKY,
— «®Duszuka JazepoBy

3. OOBeM u TPYJ0EMKOCTh JUCIIUILTAHBI
Jlanubie 06 oOmemM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI IO TUCIUIUTMHE (M pachpe/ie]ieHre dTOW TPYJO0EMKOCTH TI0 ceMecTpaMm) Mpe/ICTABICHBI B

tabnuue 2.
Tabmmna 2 — O6beM U TPYI0eMKOCTh JIUCIUILTAHBI
Buy yuebnol padboThl Bcero Tpynoemkocte 110 cemecTpam
No5 Nob6
1 2 3 4

Oobwan mpyooemKocmp oUCUUNIUHDI, 6/ 216 2/ 72 4/ 144
3E/ (4ac)
U3 Hux uacoeé npakmuueckoil N0020MOB8KU 51 17 34
AyOoumopHbvle 3aHAmMUA, BCETO Yac. 85 34 51
B TOM YHUCJIE:

nekrun (JI), (dac) 34 17 17

npaktadeckue/cemurapckue 3anstuas (I13),

(Jac)

nabopatopubie padoTsI (JIP), (uac) 51 17 34

KypcoBoit mpoekT (pabota) (KII, KP), (wac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnana paboma, Bcero (4ac) 95 38 57
Buo npomescymounoii ammecmayuu: 3auer,
mad¢. 3adger, sk3amer (3auver, Judd. 3au, 3auer, 3auer DK3.
DK% DK3.

*%
IIpuMevaHue:  kaHIMIATCKUM SK3aMEH

4. ConepxaHue JUCITUTLINHBI

4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUIUIMHEI 10 pa3/ieiaM U BUAAM 3aHSTHMA.
Pas/iesnbl, TeMbl IMCIHUIUIMHBL X UX TPYAOSMKOCTH IPUBE/ICHBI B TA0HIE 3.

TabGmuna 3 — Pa3ensl, TeMbl JUCHUIUTUHBL, UX TPYJO0EMKOCTh

CPC
(uac)

Jlekuuu
(uac)

3 (C3)] JIP KIT

Pazgenbl, TeMbI TUCITUTUTMHEI (uac) (uac) (uac)

Cemectp 5

Pazpen 1.
Tema 1.1. Beenenue. 2 2 4
Tema 1.2. OCHOBHBIE TTOHATUSL.

Pazpen 2.

Tema 2.1. OcHOBHBIE TIPUHIIUTIBI AUCKPETHU3ALIUT
aHaJI0roBOro CUrHana.

Tema 2.2. Ilotepu nHpopMaLy U UCKOKEHUS TIPU 4 4 14
JMCKPETH3aLnH.

Tema 2.3. Mcnonb3oBaHue JUCKpeTU3aLIMU IS
npeoOpa3oBaHuUs YaCTOT.

Pazpnen 3.

Tema 3.1. [ludpo-aHanorosbie U aHATIOTO-LIUPPOBBIE
npeodpas3oBarelu.

Tema 3.2. OcHOBHBIE TTapaMeTpbl U 001acTH
NPUMEHEHHUS.

Tema 3.3. O630p Beinyckaembix AL u TTATL.




Paznen 4.

Tema 4.1. Uurepdetico cesazu ¢ AL u [TATI
Tema 4.2. OCHOBHBIE 3JIEMEHTHI
MUKPOKOHTPOJIJIEPOB.

Tewma 4.3. OCHOBBI MPOTPAMMHUPOBAHHUS
MUKPOKOHTPOJIIEpA.

Tewma 4.4. Opranuzaius "Oerymero" orHs Ha
JIEMOHCTPAIIMOHHBIX TIaTaX ceMEHCTBa
ADRUINO u STM32.

14

Pazmen 5.

Tema 5.1. bosblme nporpaMmmupyemsbie
Joruyeckure MaTpuilbl. [ [puHIUIBI TOCTPOCHUS.
Tema 5.2. [IporpammupoBanue FPGA Ha si3bike
Verilog.

Tema 5.3. Hanincanue nporpammsl "6erymmii"
OTOHbB Ha s13bIKe Verilog /TS TeMOHCTpaITMOHHON
miatel pupmel Altera.

Tema 5.4. MeToabl U3TOTOBJIEHUS COBPEMEHHBIX

MUKPO3JIEKTPOHHBIX YCTPOUCTB € TIOMOIIBIO
TJINC.

14

Paznen 6.

Tema 6.1. OcHoBHBIE IepH(epuitHbIe yCTPOHCTBA
KOMITBIOTEpA.

Tema 6.2. CrrocoOBI HCTTOTB30BAaHUS BHEITHAX
ycrpoiictB B OC Windows u Linux.

Tema 6.3. Unatepdeticer cesizn USB, RS232,
RS485, Ethernet u uX HCIOJIB30BaHHUE IS CBSI3HU C
BHEIITHUMH YCTPOUCTBAMH.

14

Hroro B cemectpe:

17

17

38

Cemectp 6

Paznen 7.

Tema 7.1. IlpuHOHAIIEI peann3anun HHTEPPEcoB
ces3u USB, RS232, RS485, Ethernet na
Mukpokortposuiepax u [IJIUC.

Tewma 7.2. [Ipumep opranusanuu cBsi3u
MHUKpPOKOHTposuiepa STM32 ¢ koMIIbIOTEpOM
yepe3 unrepdeiic USB-RS232.

Tema 7.3. Mcnonp30BaHue TEpMUHAIBHBIX
KOMaHJI.

Paznen 8.

Tema 8.1. IIpumeps! ucnonb3oBanusg AL n
ITAII mukpokonTposiepa STM32.

Tema 8.2. Opranu3zanus n3MepeHUs HAIIPSIKEHUS
C TOMOIIBI0 MUKPOKOHTpoJiepa STM32.

Tema 8.3. Opranuzanus reaepaTopa CUrHaia Ha
MHUKpPOKOHTpoJsuiepe STM32.

Paznen 9.

Tema 9.1. [Tpumep peanuzanuu CHHXpPOHHOTO
netekropa ais cuekrpomerpos JIIP u SAIMP Ha
MHKpPOKOHTpoJuiepe STM32.

Tema 9.2. U3mepenue criektpos DIIP u SAMP ¢
MMOMOIIBI0 MUKPOKOHTposutepa STM32.




Pazmen 10.

Tema 10.1. Ucnonb3oBanue 0001049KN
MIpOrpaMMHOTO KoMILTekca Matlab juist co3manust
000JI0YKH yIpaBieHns GU3NIECKUMU 3 6 4
pUOOpaMH.

Tema 10.2. [Ipumep 0605109KH yrIpaBIeHUS
cnektpomerpamu DIIP wm JAMP.

Paznen 11.
Tewma 11.1. OcHOBBI H(PPOBOI PHUITBTpALIHN.
Tewma 11.2. Ucnonb30BaHre MUKPOKOHTPOJIEPOB

u [TJIMC ns co3panus mudpoBBIX 2 4 4
npeobOpa3oBareneil paboTarOIMUX B peaJIbHOM
BpEMEHH.
Uroro B cemectpe: 17 34 57
Hroro 34 0 51 0 95

[IpakThueckass TOATOTOBKA 3aKIIOUAETCS B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOyJaroImuMHUCsl ~ OMNpENeNeHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oy;ymei
npoeccuOHATEHON AESTEIbHOCTHIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHITHH.
Coneprxanue paz/iesioB ¥ TeM JIEKIIMOHHBIX 3aHATHI TpUBEAEHO B TaOIUIE 4.

Ta6nuna 4 — Copeprkanue pa3esoB U TeM JIEKIIMOHHOTO IHUKJIA

Howmep paznena HazBanue u copepxanue pa3ieinoB U TeM JEKIIMOHHBIX 3aHITUM

1 Tema 1. Beenenne. OCHOBHBIE IIOHSTHS.

HcTopuueckoe pa3BuTre GU3NIECKOTO IKCIIEPUMEHTA.
OcHOBHBIE MOJI0KEHHUS UCTIONb3yeMble B Kypce. O630p
COBPEMEHHBIX (PM3UUECKUX IPUOOPOB ISl UCCIIETOBAHUS
ontuyeckux sBieHui. [IpoOGiema aBTomaTu3anuu ynpasieHus
(U3NYECKUM HKCIIEPUMEHTOM.

2 Tema 2. OcHOBHBIE IPUHITUIIBI AUCKPETU3AINN aHAIOTOBOTO
curnana. [Torepn naDOpMAIH 1 HCKaKEHUSI TIPH
qucKpetr3auu. VMcnonb30Banne AUCKPETU3AlNN IS
npeoOpa3oBaHus 4acToOT.

OCHOBHbIE TPUHIUIBI TUCKPETHU3AIMU aHAJIOTOBOTO CUTHAJIA.
Teopema KorenbaukoBa. OrpaHnueHue Ha MAaKCUMAJIbHYIO
YacTOTY CUTHAJIA U OCHOBHBIE MPUHIIUIIBI TOCTPOEHUS
AJIEKTPOHHBIX CXEM CBSI3aHHBIE C ATUM siBJieHUuEeM. [lonsiTue
pa3psSAHOCTH CUTHAA U CBS3aHHBIE C HUM BO3MOYKHbIE
nckaxenus. Criektp curnaia Ha Beixoje LIAIL Ilpumenenus
UG POBOI JUCKPETH3AINH JIJIS TPE0OPa30BAHUS BHICOKUX
yactot. Madopmarus renepupyemas B peabHOM BPEMEHH C
MIOMOIIBI0 Web-cepBepa.

3 Tema 3. [{udpo-ananmorosie U aHAIOTO-NIH(PPOBBIC
npeo6pazoBarenu. OCHOBHBIE MTapaMeTPhI U 00JIaCTH
npumenennsi. O630p Beimyckaembix AT u ITAIL.




OCHOBBI aHAJIOTO-IIUPPOBOTO MpeoOpa30BaHUs CUTHAIA.
[Tpunnumer padotel ocHoBHBIX TUTIOB ALIT m ITAIL. TTapameTpsr
pa3psiHOCTH M 9acToThl mpeodpazoanus AL u 1A, a taxxke
UX CBS3b C TAKTOBOM YacTOTOM M BpeMEHEM MPeoOpa3oBaHUs.
OcHoBHbIe pou3BoauTeNH U criocoOsl Beioopa AL u [TAIT o
3a/IaHHBIM [TapaMeTpam.

Tewma 4. MuaTtepdeiicer cBs3u ¢ AL u LIATL
MukpokoHTposuiepbl. OCHOBHBIE HJIEMEHTBI
MUKPOKOHTPOJIIEpOB. OCHOBBI MPOTrpaMMHUPOBAHUS
MHUKpOKOHTpoJutepa. Opranuzaius "0erymero” orus Ha
JIeMOHCTpamoHHbIX miarax cemerictBa ADRUINO u STM32.

[TapannenbHbIi U TOCIeOBaTEILHBIN HHTEP(]EiCH BBOIA-
BBIBOJIA U UX peau3anus B IU(PpOBOH TEXHUKE.
XapakTepUCTUKN OCHOBHBIX U CIIEITMAIILHBIX HHTEP(EHCOB,
takux kak RS232, [2C u np. OcHOBHBIE Y3711
MHUKPOKOHTPOJUIEPOB - MpoIeccop, namsiath, DMA,
nepudepuitabie 6J10KH. SI3BIKH TPOTPAMMHUPOBAHUS H 000IOUKA
JUTs HanucaHus nporpamm. Kongurypuposanue
MUKPOKOHTPOJIJIEPA U cO3/1aHue "Oeryimero” orus.

Tema 5. bosbire mporpaMMHUpyeMbI€ JIOTHIECKUE MATPHUIIBL.
[Tpunnuns! noctpoenus. [IporpammupoBanune FPGA Ha si3bike
Verilog. Hanmcanue nporpamMms "6erymii" oroHb Ha s3bIKE
Verilog s AeMOHCTpaninOHHOM T1aThl GupMbI Altera. MeTo s
M3TOTOBJIEHUSI COBPEMEHHBIX MUKPOIJIEKTPOHHBIX YCTPOUCTB C
nomotnsio [TJIMC.

Omnpenenenne OOMBIIMX TPOTPAMMHUPYEMBIX JIOTHUECKUAX
Matpuil. OCHOBHBIC IPUHIIUIIBI IIOCTPOSHUS 1 OCHOBHBIE
omuus BITJIM ot IIJIMC. [IporpamMHbIe 000JIOYKH U SI3BIKA
nporpammupoBanus. [Iporpamma "Gerymmii" oroHb Ha sS3bIKE
Verilog. [Iporecc n3roToBNIeHUsI MUKPOYHIIA.

Tema 6. OcHOBHBIC ITepU(epHITHBIE YCTPONHCTBA KOMITHIOTEPA.
Crioco6s! ucnonpzoBanus BHemHUX ycTpoiictB B OC Windows u
Linux. MaTepdeiice cesazum USB, RS232, RS485, Ethernet m ux
UCIOJIb30BAHUE JIJIs CBSI3H C BHEIIHUMH YCTPOHCTBAMHU.

OcHoBHbIe Iepudepuitabie yeTpoiicTBa KoMIbtoTepa. JlpaiiBepbl
B OC Windows u Linux u ciocoOb!I ux Hanucanus. aTepdeiich
cesi3u USB, RS232, Ethernet ¢ Touku 3perus pusndeckoit
peamm3anuu u ynpasieHus umu mog OC Windows. [Ipumep
porpaMMEbl ypasieHus natepdeiicamu RS232 u Ethernet.

Tewma 7. [IpuHIMIBI peann3auu HHTEPPEHCOB CBI3U
USB, RS232, RS485, Ethernet na mukpoxontposepax u [IJIVC.
IIpumep opranuzanum CBSI3M MUKpOKOHTposuiepa STM32 ¢
KomnbroTepoM uepe3 unrepdetic USB-RS232. Mcnonb3oBanue
TEPMHUHAIILHBIX KOMaH]I.




OcHOBHBIE METOIBI peasn3anuu naTepdeiicos cBs3u USB,
RS232, RS485, Ethernet nHa muxkpokonTposepax u [IJIUC.
Muxkpocxemsl mpeodpazoanust curHaioB (TFY). [Ipumep
OpraHu3aIu CBSI3UM MUKPOKOHTpoJuiepa STM32 ¢ KoMIbIOTEPOM
yepe3 unrepdeiic USB ¢ smynsmueii uatepdeiica RS232.
Hcnonb3oBanne TepMUHATBHBIX KOMaH . BKitoueHue u
BBIKITIOUCHHE MTepUPEPUNHBIX YCTPOUCTB ¢ KOMIIBIOTEPA.
Hcnonb3oBanne TepMUHATIBLHBIX KOMAH]T B COBPEMEHHOM
($u3rUecKoM 000pyTIOBaHUH.

Tewma 8. [Ipumepst ucnonszoBanust AL u [TAII
MuKpokoHTposutepa STM32. Opranu3anus u3MepeHus
HaMpsKEHUS ¢ TOMOIIBI0O MUKPOKOHTposuiepa STM32.
Opranuzanus reaepaTopa CUrHajia Ha MUKPOKOHTPOJLIEpe
STM32.

OcHOBHBIE TapaMeTPHI, BCTPOEHHBIX B MUKPOKOHTPOJLIEPHI,
AIIII u I[TAIL JTocToMHCTBA ¥ HEAOCTATKH TaKOW pean3aluu.
3ammra Bxoaubix 1eneit AL Bxoanoit punstp HY.
JleMoHcTpanust mporpaMMbl H3MEPEHUS HAIIPSKEHUS ©

MIOMOIILI0 MUKpOKOHTpoJutepa STM32 uepes untepdeiic USB-
RS232. Peanu3zanust cOBpeMeHHBIX T€HEPATOPOB
CHUHYCOMIATLHOTO HamnpshkeHus. Tabmuia reaeparopa, 1 METOIbI
ee nmoctpoeHus. [I[pumep mporpaMMbl Opranuzanuy reaeparopa
CUTHaJIa Ha MUKPOKOHTpoJsuiepe STM32.

Tema 9. [Ipumep peanu3anuy CHHXPOHHOTO AETEKTOpa IS
cunektpomeTpoB DIIP u AMP na mukpokontposepe STM32.
Hamepenne cnektpoB DIIP u AMP ¢ momompro
MUKpPOKOHTpoJiepa STM32.

Cunxponnslii etekTop. KBagparypHoe 1eTeKTHpOBaHHE.
Hcnonp30BaHne CHHXPOHHOIO JETEKTOpaA B criekTpoMerpax D[P
u SIMP. CriocoOsI peanu3anuy CHHXPOHHOTO JETEKTOpa B
MUKPOKOHTpOJIIEpax. JleMoHcTpanus mporpaMMbl peanu3yomen
CHUHXPOHHBIN JETEKTOp Ha MUKPOKOHTpoJuiepe STM32 ¢
yrpaiieHueM depe3 uaTepgetic USB-RS232. JlomoHuTe THHBIE
AJIEMEHTHI IPOTPAMMBI JIJIsl peaIn3alui U3MEPEHUsI CIIEKTPOB
OIIP u AMP ¢ momoripio MukpokonTposuiepa STM32.

10

Tema 10. Mcrronp3oBanne 000JI0YKH IPOTPAMMHOTO KOMILIEKCA
Matlab qist co3ganust 000JI0YKH YIPABJICHUS (DU3HICCKUMU
npubdopamu. [Ipumep 000m0UKH yIpaBIeHUs CIIEKTPOMETPAMHU
OI1P nmm SAIMP.

[Ipumenenue nporpaMMHoro komiiekca Matlab. OcHoBHOI
CUHTaKcHC s3bp1ka Matlab. PaGoTa ¢ BekTopamMu u MaTpuIiaMH.
[IpencraBnenue JaHHBIX SKCIEPUMEHTA B BUJI€ BEKTOPOB U
Marpuil. Co3manne BU3yaibHOM 0007109KkH B cpene Matlab, Ha
npuMepe 000JI0UKH yrpaBieHus cnekrpomerpamu DI IP nmn




SAMP

11 Tema 11. OcHoBBI 1TU(POBOI GHIBTpaIyu. Vcmonp3oBaHue

MukpokoHTposiepoB u [IJINC mist coznanms nudpoBbix
npeoOpasoBareneil paboTalMUX B peaIbHOM BPEMEHH.

[Hudporas unsrpanms. @ypre-npeodbpazoBanue. CBA3b MOJIOCH
MpOIycKaHUs GUIBTPA C YACTOTOMW TUCKPETH3AIUH.

4.3. Ilpaktuueckue (CeMUHAPCKUE) 3aHSATUS

Tembl mpakTHUECKHUX 3aHATUN U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmmua 5 — [IpakTryeckue 3aHsATHs U UX TPYJIOEMKOCTb

W3 anx No
No | Temsl nmpaktuueckux | Dopmbl mpakTudeckux | TpymoeMKocTh, |MpaKkTHYECKOl |pa3aena
n/u 3aHSATUN 3aHATHH (dac) MOATOTOBKH, | AUCITHII
("ac) JIUHBI
Y4eOHBIM IIIaHOM HE TIPEyCMOTPEHO
|
Bcero
4.4. JlaGopaTopHble 3aHATHS
Tembl Ta00OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TaOIUIIE 0.
Tabmmma 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJI0EMKOCTh
N3 aux No
Ne HaunmenoBanne nabopaTopHbIx padboT TpyoemKocTs, | MpakTHUECKOH | pasiena
n/m (dac) IMOATOTOBKH, | JUCIIUI
(dac) JINHBI
Cemectp 5
1 ABTOMAaTH3alMsI SKCIIEPUMEHTA B Balleil 4 1
Hay4YHOU pabote
2 Ucnonb3oBanue BeG-unTEpdEiica s 4 2
MPOBEPKU I'PAHUYHON YaCTOTHI U HCKAKEHUM.
3 [Tox6op AL mox ykazanHytO 4 3
[pernojaBaTesieM 3ajauy
4 | U3menenue HanpasieHus "Geryero” oras B 4 4
JUIEMOHCTPAllMOHHON TporpamMme
Cemectp 6
5 N3menenne nanmpasienus "Gerymero" orus B 4 5
JZIEMOHCTPAIIMOHHONW Iporpamme
6 | Ilouck uapopmanuu 06 TepMHUHANAX B Cpeslax 4 6
Windows u Linux
7 JloGaBiieHre HOBOM KOMAaH/IbI "'3aKeYb 4 7
CBETOANON" B IEMOHCTPAIIMOHHOK
porpaMMy
8 MoepHu3anus 1eMOHCTPAIMOHHON 4 8
MPOrPaMMBI JIJIs TIOTY4YeHUS KBaJpaTypHOTO
CUT'HAJIa He BBIXOJIE FeHeparopa
9 [louck nnpopmanu 00 OCHOBHBIX METOIAX 4 9

paboTHI CTAITMOHAPHBIX CIeKTpoMeTpoB DIIP




u JAMP
10 Wzyuenue cpensl Matlab 4 10
11 N3ydenue s3p1Kka mporpaMMUApPOBAH B Cpeie 4 10
Matlab
12 N3ydyenne oCHOBHBIX MeXaHU3MOB Dypbe 4 11
peoOpa3oBaHus
13 | V3ydeHne OCHOBHBIX MEXaHHU3MOB 0OPaTHOTO 3 11
@Dypbe npeodpa3oBaHUs
Bcero 51
4.5. KypcoBoe mpoekTupoBaHue/ BEIOTHEHNE KYPCOBOK pabOTHI
Y4eOHBIM MJIaHOM HE IIPEyCMOTPEHO
4.6. CamocrosTenbHas padoTa 00yJarOmuxcs
Buner camocTosiTenbHON paboThI U €e TPYA0EMKOCTh TPUBEIEHBI B TabuIie 7.
Tabnuna 7 — Bunsl caMocTosiTeTbHOM PabOTHI M €€ TPYI0EMKOCTh
Bux camocrositensHOM paboThI BSIZEO’ Cemectp 5, gac Cemectp 6, yac
1 2 3 4
N3ydenue TeopeTryeckoro Marepuaia
51 41 10
nucruraabl (TO)
KypcoBoe npoextuposanue (KI1I, KP)
PacuetHo-rpadudeckue 3amanus (PI'3)
Bremonnenue pedepara (P)
[TonroroBka K TeKyuemy KOHTPOJIIO 44 33 1
ycneBaemoctu (TKY)
Jomariaee 3amganne (/13)
KonTposbable paboTs! 3a0unnkoB (KP3)
[ToaroToBka K MpoMeKyTOUHOM
arrectaiuu (I1A)
Bceero: 95 38 57

5. IlepeueHb yueOHO-METOAMYECKOTO OOECTICUEeHUS
JUISL CAMOCTOSITEIILHOM pab0Thl 00YUAIOMUXCS TT0 TUCIIUIUIMHE (MOJIYJIIO)
Y4eOHO-MeTOAMUECKHE MaTepHalbl ISl CAMOCTOSITENbHON paboThl OOYYarOMIUXCS YKazaHbI B
na. 7-11.

6. llepeueHb meyaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeuens mevaTHBIX U DJIEKTPOHHBIX YUeOHBIX U3/IaHUM NpUBeieH B Tabmulle 8.
Tabmmia 8— Ilepeuenp meyaTHBIX U AIEKTPOHHBIX YUEOHBIX M3aHUN

Tudp/ KomdecTBo 3K3eMILISIpOB B
URL aipec bubmmorpaduueckast ccpiika GHOIOTEKE

(KpOoMe 2JIEKTPOHHBIX SK3EMILISIPOB)

OBC Jlanp | baroBpun B. K., becconos A. C., Moukusn B. | ODbC Jlanb
B., ITamynosckuii B. ©. LabVIEW:
MPaKTHKYM 110 OCHOBaM HU3MEPHUTEIBHBIX




TeXHOJOoruil. [DnexTponHsIil pecype] - JIMK
[Ipecc, 2009. — 232 c. - URL:
e.lanbook.com/books/element.php?pl1
cid=25&pl1 1d=1096

OBC Jlanp | Byteipun I1. A., BeicbkoBckas T. A., ObC Jlanp
Kaparaes B. B., Martepukun C. B.
ABToMaTu3arys (pU3HYecKuX MccieI0BaHnl
U ’KcnepuMenTa. KommnbioTepHble n3MepeHust
U BUpPTyaJbHbIE IPHOOPHI HA OCHOBE
LabVIEW 7, [Dnextponnsrii pecype] 2009.
— 265 c. - URL:
e.lanbook.com/books/element.php?pl1
cid=25&pl1 id=1089

OBC Jlanp Konoganos b. U., Jle6enen 10. M. Teopus | ObC Jlanb
aBTOMATHYECKOTO YIpaBJIeHHs : YueOHOe

nocobwue. [ dnexTponnsi pecype]. CIIG.:

Jlanp, — 224 c. -
URL: e.lanbook.com/books/element.php?pl 1

1d=538

9bC Jlanp | batoBpun B. K. u np. LabVIEW: npaktuxym | DBC Jlanb
0 DJEKTPOHMKE M  MHUKPOIPOIECCOPHOM
TeXHUKe. ydeOHOoe mocobue. [DIeKTPOHHBIN
pecypec] — M.: "JIMK IIpecc", 2010. —182 c.
- URL:

e.lanbook.com/books/element.php?pl1

cid=25&pll id=869 nat

7. Ilepeuens 21eKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(OPMAIOHHO-TEIEKOMMYHUKAIIMOHHO# ceTtn «HTepHeT)
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcos UHPOPMAITOHHO-
TEJICKOMMYHHUKAIMOHHOW ceTH «MHTepHeT», HEOOXOIMMBIX [UII OCBOCHUS JIMCIUILIAHBI
npuBe/ieH B Tabiuie 9.

Tabmuma 9 — IlepedyeHb 5SIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpCcOB HH(DOPMAITMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH cetu «MHTepHeT»
URL anpec HaunmenoBanue
WWW.Scopus.com [TouckoBas cuctema Scopus
www.atmel.com Caiit pupmsr Atmel
www.national.com Caiit pupmsr National semiconductor

8. TlepeueHnr HHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. Ilepeyenbp mporpaMMHOro oOOECHeUYeHHsI, HCIHOJIb3YEeMOro MpHU OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO AUCHUIIINHE.
[lepeyeHpb UCIOIB3YyEMOT0 IPOTPaMMHOT0 obecrieueHus npejcTasieH B Tadumuie 10.
Tabmuma 10— [Tepeuens nmporpamMmmHoOTo oOecrieueHust

Ne i/t HauMmenoBanue

Microsoft Windows, MS Visio, MS Project - Ne 5024789156 ot 12.18.2017 Homep noanucku
Microsoft Imagine Premium: 1203679029Microsoft Office - Ne 809-3 ot 04.07.17 . Homep
steHzun Microsoft Office: 68710015AutoCAD R20.1.49.0.0 (sutteHsus: ceteBast 563-
59077482)Microsoft Visual Studio 2017 Community 15.0.26730.15 (suuensust: GPL)Dev-C++ 5
(mumensus: GPL)Pascal ABC.NET 3.3.0.1542 (muuensus: LGPL v3)Scilab 6.0.2 (munen3us:
GPL)Umbrello UML Modeller 2.29.0 (nuuen3us: GPL)Oracle VM Virtual Box 5.1.28.17968
(ymuensus: GPL v2)




8.2. [lepeuenn

uH(POPMAIMOHHO-CIIPABOYHBIX

OCYIIECTBIIEHUN 00pa30BaTEIHLHOrO MpoLecca 1Mo AUCIUILIINHE

Tabimmue 11.

Tabmuma 11— IepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

CUCTEM,UCITIOJIb3YCMBIX

npu

HepequL HCIIOJIB3YCMBIX I/IH(bOpMaI_[I/IOHHO-CHpaBO‘-IHLIX CUCTEM IIPCACTABJICH B

Ne /i HaumenoBanue
He mpengycmotpeno
9. MarepuaipHO-TeXHUYECKasI Oa3za
CoctaB MaTepuaTbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOW il  OCYIIECTBIICHUS

00pa3oBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TTpeIcTaBlieH B Tabnuiel 2.

Tabmuma 12 — CoctaB MatepralbHO-TEXHUYECKON Oa3bl

Ne
/11

HanmenoBanue cocTaBHOU 9acTu
MaTepruaTbHO-TEXHUYECKOU 0a3hl

Howmep aynuropun
(TTpr HEOOXOTUMOCTH)

1

VYyeOHas ayuTopus AJIs 3aHATUHN JIEKIIMOHHOTO TUTIA, 3aHATHI
CEMHHAPCKOT0O THIIA, TPYITIOBBIX U HHIMBH Y aThHBIX
KOHCYJBTAINH, TEKYIIEr0 KOHTPOIIS U MPOMEXYTOUHON
aTTeCTallHH.

Ocnamenue: Crienuanu3upoBanHas MeOelb; TEXHUIECKUe
cpencTBa OOyYeHHMS, CITyKalne JJIs TIPEICTaBIeHHs yI4eOHOM
uHpopManuu OOIBIION ayAUTOPHUH; HAOOP
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUSI.

196135, r. CaHkT-
[TerepOypr, yim.
I'acrtemo, 1. 15,
aymuatopus Ne32-01

YyeOHas ayuTopus A1 TPAKTHUECKUX 3aHATHH, 3aHATHIA
CEMHHAPCKOT0O THIIA, TPYITIOBBIX U HHIMBHTYaThHBIX
KOHCYJBTAIMH, TEKYIIEr0 KOHTPOJIS ¥ MPOMEXKYTOUHON
aTTeCTallHH.

OcHamienne: Cnenuanu3npoBaHHas MeOelb; JadopaTopHoe
obopynosanue: [[9BM - 19 mT., 00beTMHEHHBIX B JJOKATHHYIO
BBIYHACITUTENLHYIO CETh ¢ BEIXOJOM B BEIUHCIUTEIHHYIO CETh
I'VAII u UuTepHer.

[IporpamMmmHuoe obecrieueHue (¢ yKkazaHueM HoMepa JTUIEH3UN ):
Microsoft Windows, MS Visio, MS Project - Ne 5024789156 ot
12.18.2017 Homep noanucku Microsoft Imagine Premium:
1203679029Microsoft Office - Ne 809-3 ot 04.07.17 . Homep
munen3un Microsoft Office: 68710015AutoCAD R20.1.49.0.0
(mmen3us: cereBas 563-59077482)Microsoft Visual Studio
2017 Community 15.0.26730.15 (munen3us: GPL)Dev-C++ 5
(munen3us: GPL)Pascal ABC.NET 3.3.0.1542 (nmunen3us:
LGPL v3)Scilab 6.0.2 (munen3us: GPL)Umbrello UML
Modeller 2.29.0 (munen3us: GPL)Oracle VM Virtual Box
5.1.28.17968 (nunenzus: GPL v2)

196135, r. CaHkT-
[TerepOypr, yim.
I'acremo, 1. 15,
aymuatopus Ne22-08

VYuebHas ayuTopus 11l Ta00paTOPHBIX 3aHSTHMA.
Ocnamenue: Crenuanu3upoBanHas MeOelb; TEXHUIeCKUe
cpencTBa OOyYeHHS, CITyKalne JJIs TIPeICTaBICHHs yI4eOHOM
uH(popManuu OOBIION ayAUTOPUH; BaKyyMHasl yCTaHOBKA
YBPU-2 nns nHanbuieHUs pa3IMdHBIX MaTEPUATIOB.

196135, r. CaHkT-
[letepOypr, yi.
I'acremmo, . 15,
aynauropust Ne32-07




10. OueHouHBIE CpeACTBA IS IIPOBEACHUS TPOMEKYTOUHON aTTECTAIIH
10.1. CocTtaB OLEHOYHBIX CPEICTBIUISL IPOBEIEHUS MPOMEXKYTOUHOM aTTECTAlUU
oOyyJaromuxcs o TUCIUTUINHE TTpUBe/ieH B Tadwmie 13.
Ta6mmna 13 — CocTaB OIEHOYHBIX CPEZCTB ISl IPOBEICHHs TPOMEXKYTOUHOM aTTecTaluu

Bua nmpomexyTodHOM aTTecTanuu [lepedyeHn OIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMPOCOB K 3K3aMeHY;
3amaun;
TecTnl.
3adver CHmcoK BOTIPOCOB;
Tectnr;

10.2. B kadecTBe KpHTECpUEB OICHKA YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMITIETEHINI O0yJaromuMucs MpuUMeHsieTcsl S-0allibHas IIKata OlEHKH cpopMUpPOBAHHOCTU
KOMIIETEHIM, KoTopas puBeeHa B Tabiuie 14. B Teuenune cemecTpa MOXKET UCHOJb30BATHCS
100-6annpHas  ImKaja  MOJYJIbHO-PEHTHHTOBOM  cHCTeMBbl ~ YHUBEpPCHUTETa,  IIpaBHiIa
WCII0JI30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS C(hOPMHPOBAHHOCTH KOMIICTCHITUIN

OreHKa KOMIIETEHINT

XapakTeprcTrKa C(pOpMUPOBAHHBIX KOMITETEHIINIA
5-OayUIbHAs IKaIa P P (op

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHuar;

— YBEpEHHO, JIOTHYHO, ITOCJIEJIOBATEILHO U TPAMOTHO €T0 M3J1araeT;

— ONMHUpasiCh HA 3HAHHUSI OCHOBHOW W JOMOJHUTEIHHOU IUTEPaTyphl,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKECHHS C TIPAKTHICCKOM
NeSITeTIHHOCTHIO HAITPABIICHHST,

— yMeJio 000CHOBBIBAET U apIryMEHTUPYET BBIIBUTAaEMbIE UM HJICH;

— JIeTiaeT BBIBOJBI M 0000IeHHUSI;

— cBOOOIHO BJIJICET CHCTEMOH CIICIHAIM3UPOBAHHBIX MTOHSITHH.

«KOTJIMYHO»
«BaYTCHO»




Or11eHKa KOMITETEHIHN X .
A ——— apaKTepUCTHKa CPOPMUPOBAHHBIX KOMITETEHIUI
— oOyyarouiicst TRep/I0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYyIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAaHUS OCHOBHOMU
JTUTEpaTyphl;
«XOpOIIOD — HE JIOIYCKAeT CYIECTBEHHBIX HETOYHOCTEH; §
«ATCHOY — YBSI3BIBAeT YCBOCHHBIE 3HAHUSA C IIPAKTHUYECKOW JEesITeTHbHOCTHIO
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 0000IIEHUS;
— BJIaJICET CUCTEMOH CIeUaIN3UPOBAHHBIX MOHITHH.
— o0yyaromuiicst yCBOMJI TOJIBKO OCHOBHOH MPOrpaMMHBIM MaTepHal,
[0 CYLIECTBY M3JaraeT €ro, Omupasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEepaTyphl;
— JIOIyCKaeT HECYIIECTBEHHBIE OIIMOKU U HETOUHOCTH;
«YJIOBIIETBOPHUTEIIHHO .
CGATTOHOY — UCIIBITBIBAET 3aTPyJHEHMs] B TMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaIlpaBJICHUS;
— c;1abo apryMeHTHpYeT HayuHbIE MOJI0KEHNUS;
— 3aTpyaHseTcs B GOPMYIHMPOBAHUU BBIBOIOB M 0000IICHU;
— YaCTUYHO BJIAJICET CUCTEMOH CIeIMATN3UPOBAHHBIX TOHITHH.
— oOyyJaroruiicss HE YCBOWJI 3HAYUTEIHLHOW YaCTH TPOrPAMMHOTO
Marepuana;
— JIOTyCKaeT  CYIIECTBEHHble  OIMMOKM W HETOYHOCTH  IIpH
«HEYIOBJIETBOPUTEIHHOY ]
CHE 3ATTCHOND paccMoTpeHHuH TpobiieM B KOHKPETHOM HallpaBJIeHUH; §
— UCTIBITHIBAET TPYAHOCTH B MPAKTUUECKOM IIPUMEHEHUH 3HAHMIA;
— He MOXEeT apryMEeHTHPOBATh HAyUHBIE TTOJT0XKEHHUS;
— He (OpMYIHPYeT BHIBOJOB M 0000IIEHUH.

10.3. TunoBbie KOHTPOIBHBIE 3aTAHUS UIIA UHBIE MAaTEPHUAIIBI.
Bormpocsr (3amaun) nis sK3ameHa mpeicTaBiIeHbl B Tadmwmre 15.

Tabmuna 15 — Bompocs! (3agaun) 118 9K3aMeHa

Kon
Ne o/ [Tepedyens BompocoB (3a1a4) IS IK3aMeHa JHMKaTOpa
1 OcHoBHBIE TIepr(epHITHBIE YCTPOHCTBA KOMITBIOTEPA. I1K-3.3.1
2 Hpaiisepsr B OC Windows I1K-3.¥.1
3 JpaiiBepsr B OC Linux. I1K-3.B.1
4 Nurepdeiice ez USB, RS232, RS485, Ethernet.
5 Muxkpocxemsl TFY.
6 Bcerpoennbie B MukpokonTposuiepsl AL u TTAIL
7 CoBpeMeHHbIe FeHepaTopbl FTApMOHUYECKUX CUTHAJIOB.
8 [Tpunnun paboThl CHHXPOHHOTO JIETEKTOpA.
9 KBagparypHOe neTeKTHpoBaHueE.
10 YcrpoiictBo cnekrpomerpos DIIP u JIMP.
11 OCHOBHBIE CHHTAKTHUECKHAE €UHUIEI s13bIKka Matlab
12 CnocoObl co3anus nporpamm B cpese Matlab
13 [{upoBbie GUIBTPHI.
Bompocsr (3amaun) s 3auera / qud¢. 3adera npeacraBieHbl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3a1a4) s 3adera / qudd. 3adera pHIKATOpA

1 OcCHOBHBIE IPUHIUIIBI JUCKpeTH3alMK aHajgoroporo cursana. | I1K-3.3.1

[Totepu mHGOPMAITUN B UCKAKEHUS TIPU JUCKPETH3AIIHH. I1K-3.Y.1
3 Vcnosp30Banue AucKpeTu3anuu i npeoopasosanus yactor. | [1K-3.B.1




[{upo-ananoroseie u aHaIOrO-IUGPOBHIE MpeoOpa3oBaTEIH.

Wutepodeiicol casizu ¢ AL u [TAIL

Y CcTpoiicTBO MUKPOKOHTPOJUIEPOB.

Kondurypanust MUKpOKOHTpoJUIEpa B IPOTpaMMe.

VYcerpoticTBa nHTEpdelica BEIX0I0B MUKPOKOHTPOJLIEPA.

O (|||~

[TpuHIMTIBI TOCTPOEHUS OOJIBIIMX MPOTrPAMMHUPYEMBIX
JIOTMYECKUX MaTPHI]

10 [TpUHIUITBI TOCTPOECHUS TPOTPAMMHUPYEMBIX JIOTHYECKHUX
CXEM.

[lepeyenp TeM Ui KypCOBOTO TPOEKTHPOBAHUS/BBIOIHEHUS KypCOBOH paboThI
MpeCTaBIeHBI B Tabmie 17.
Tabnmna 17 — IlepeueHs TeM 7151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS! KYPCOBOM pabOThI

Ne 11/ [TpumepHBIi IepedeHs TeM ISl KypcOBOTO MTPOSKTHPOBAHUS/BBITOTHEHHUS
- KypcoBO#l pabOTBI

Y4eOHBIM MJIaHOM HE PEYyCMOTPEHO

Bompocsl s mpoBeneHHWs TPOMEXYTOYHOH aTTECTAllMM B BHIE TECTHPOBAHHS
IpesicTaBIeHsb! B TadmuIe 18.

Tabmuma 18 — [IpuMepHbIil IEpeueHb BOMPOCOB I TECTOB

Konx

Ne i/mt [IpumepHbIit TepedeHb BOIPOCOB 7Sl TECTOB
WHJIMKaTopa

UTO MOXKHO OTHECTH K IepUPEPHIHBIM YCTPOHCTBAM KOMIThbIOTEpa?

Urto takoe npaitBepsl B OC Windows?

Yro takoe npaitepsl B OC Linux.

Yem oTimmuarotcst mHTepdericer ez USB, RS232, RS485, Ethernet?

Yewm otnuyarorcs MukpocxeMbl TFY ot 1pyrux Mukpocxem?.

Yro takoe ALII u [TAII?

UTo Takoe rapMOHUYECKUN CUTHAJT?

UTo0 Takoe CHHXPOHHBIN JETEKTOP?

Yro Takoe KBaJlpaTypHOE AETEKTUPOBAHUE?

— |\ O |0 |J[N[n|H|W|N|—

0 Yro Bxomut B coctas DIIP?

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCIUIUINHE OOYYAIOMIMXCSl 3a09HOU (POPMBI
oOy4eHus1, IpecTaBIeHbI B Tabmie 19.

Tabmmma 19 — [lepedenr KOHTPOJIBHBIX paboOT

Ne i/mm [lepeyeHb KOHTPOJIBHBIX pabOT

He npenycMmorpeno

10.4. MeTtonuueckue  MaTepuaiabl,  ONPEIEISIONME  MPOUEAYypbl  OICHUBAHUS
WHIUKATOPOB, XapaKTepU3yIOIMUX OdTambl (HOpMUpOBaHUS KOMIIETEHIMH, COJepXKaTcs B
JOKAJIBHBIX HOpMaTUBHBIX akTax [ YAIIL, pernmaMeHTUPYIOIMX TMOPSIOK W HPOLEAYPY
MIPOBEJICHUST TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTaluu 00y4YaroluXxcst
I'VAIL

11. Metonuueckue ykazaHus JUisl 00yYaIOIMUXCS 10 OCBOCHHIO JUCITUTIIMHBI

[lenpto TUCHUIUIMHBL SBJISIETCS — TMOJNYYEHHE CTYyJAEHTaMU HeOOXOJUMBIX 3HaHUM,
YMEHHI W HABBIKOB B OOJIACTH .../ CO3JaHHE IIOJUICP)KUBAIONICH 00pa30BaTeILHOM CpPEeJIbI




mpernojaBaHusl .../  TPEJOCTaBICHHE  BO3MOXKHOCTH  OOyYaloIUMCS ~ Pa3BUTh |
MPOJAEMOHCTPUPOBATh HABBIKK B 0OOJACTH ... (YKazvleaemcs npeoHdasHaueuue OaHHOl
OUCYUNTIUHBL, COOMHecenHoe ¢ 00wWuUMU Yersimu 00paz06amenbHoll NPOCPAMMbL NOO20MOEKU
baxanaspa  (cneyuanucma, — mazucmpd, — dCnUpawma), 6 ~ MOM ~ HUCIe  UMEIOWUMU
NOIUOUCYUNIUHAPHBLU Xapakmep 6 coomeemcemeuu ¢ n. 1.1 PII]).

11.1. MeTtonuueckne yKazaHUsS I OOYYarOIIUXCS 10 OCBOCHHIO JIEKITHOHHOTO
Matepuana (eciu npedycMompeHo yyeOHblM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO Marepuaja — JIOTHYECKH CTpPOHHOE, CHUCTEMHOE,
rIyOOKOe U SCHOE M3JI0KeHue ydeOHoro marepuana. Ha3HaueHume COBpPEMEHHOH JeKIUu B
paMKax JUCHUILTAHBI HE B TOM, YTOOBI TOJYYUTh BCIO WH(POPMAIHIO TIO0 TeME, & B OCBOCHHUH
(dyHIaMEHTANBHBIX TPOOJeM JTUCIUIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEHIIHX
JOCTHXKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIUsl BBITOJHSIET METOA0JOTHUYECKYIO,
OpTaHU3AIMOHHYIO ¥ UHpopMaIMoHHYI0 (yHKIUU. JIeKus packphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW oOnacTu 3HaHWs, €€ MpoOJIeMbl, JaeT IeJbHOE Ipe/ICTaBIeHHEe O IUCIMILINHE,
MOKA3bIBAET B3aMMOCBSI3b C JIPYTUMU TUCHUTLTHHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YUAIOIUMUCS JIEKIIMOHHOTO MaTepHraa;

— TOJIy4YeHHE COBPEMEHHBIX, IE€JOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OIIPENEIIAETCS LEIEBOU YCTAHOBKOM K KaXKJI0M KOHKPETHOU TEME;

— TIOJy4YeHHe OIbITa TBOPUYECKOH paboThl COBMECTHO C MPEIO/IaBaTelIeM;

— pa3BuTHE MNpOo(ecCHOHAILHO-IETIOBBIX  KAuecTB, JIIOOBM K  TOpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPYECKOTO MBIIIIJIEHUSI.

— TOsIBIIEHHWE HEOOXOIMMOTro HHTEpeca, He0OXOIUMOTO JIJISI CAMOCTOSITEIIBHOU pabOTHI;

— TIONy4YeHHe 3HaHUK O COBPEMEHHOM YpOBHE pa3BUTHS HAYKM M TEXHUKU U O
MIPOTHO3€ UX Pa3BUTH Ha OJMKalIne rofpl;

— Hay4HUThCs METOAMYECKH oOpabaThiBaTh Marepuan (BBIICIATH IJIABHBIE MBICTH U
[OJIOKEHUSI, TPUXOAUTb K KOHKPETHbIM BBIBOJAM, [MOBTOPSATH HX B  Pa3IMYHbIX
(bopmMyIHpOBKax);

— TOJy4YeHHe TOYHOI'O IOHMMaHUs BCeX HEOOXOIUMBbIX TEPMHUHOB U MOHSTUH.

JIeKUMOHHBIA MaTrepHall MOXET COMNPOBOXKIATHCA JAEMOHCTpalMel ClaiiIoB U
WCIIOJIb30BAaHUEM pa3laTOYHOTO Marepuajia MpU MPOBEJACHUU KOPOTKUX JUCKycCcUl 00
0COOCHHOCTSIX IPUMEHEHHUSI OT/IE€TIbHBIX TEMATUK I10 IUCHUILIMHE.

CrpyKTypa NpeaocTaBieHus JIEKIIMOHHOTO MaTepraa:

— Bsenenne;

— OcHOBHas 4acThb;

— 3akJIroYeHue;

— Pexomenayemas nutepartypa.

Ecnu memoouyeckue ykazanuss no O0CB0EHUIO JIEKYUOHHO2O MAmepuaid uUMeiomcs 6
U30aHHOM GuOe, 8 8ude IeKMpPOHHbIX pecypcog oudiuomexu I'VAIL, cucmemor LMS, xagheoper u
m.o., He0OX00UMO Oamb Ha HUX ccwliky uiu npueecmu URL adpec.

11.2. MeTtonuueckne ykazaHusl Ijisi OOydYaroIIMXCS IO YYacTHIO B CEMHHApax (eciu
npeoycMompeno yueOnbiM nIaHOM N0 OGHHOU OUCYUNIUHE)

OCHOBHOM T1€JIBIO JUISI O0YYarOIIEerocs SIBJIIETCS CUCTeMAaTH3als U 0000IeHre 3HaHUM
o wW3ydaemMol Teme, pasneny, (GopMUpoBaHHWE YyMeHHsS paboTaTh C JIOTOJHUTEIbLHBIMU
WCTOYHUKAMH WH(OpPMAIMH, COIOCTABISTh W CPaBHUBATh TOYKU 3pPEHUs, KOHCIEKTHPOBATH
MPOYUTAHHOE, BBICKA3BIBATh CBOIO TOYKY 3peHUS M T.I. B COOTBETCTBUUM C BeaylIei
JTUIAKTUYECKON IeNIbI0 COJep)KaHMEM CEMHHAPCKUX 3aHATUH SIBISIIOTCS Yy3J10Bble, Hauboliee
TPYIHBIC JUIS TIOHUMAaHMS M YCBOCHHSI TeMbl, pa3lieibl JucHumiuHbel. Crenuduxoil maHHON
(OpMBI 3aHATHH SBISIETCS COBMECTHAsI paboTa MpernoaBaresst  00y4aromerocsl HaJl pereHneM



MOCTaBJICHHON MpoOJeMbl, a MOUCK BEPHOTO OTBETAa CTPOUTCS HA OCHOBE Yepe/IOBaHUS
WHIWBUYATbHOU M KOJUIEKTUBHOW JNEATEIBHOCTH.

[Ipy noOAroTOBKE K CEMHHAPCKOMY 3aHSITHIO IO TEeME MPOCIYIIAHHON JEeKIUU
HEOOXOJIUMO O3HAKOMHUTHCS C TUTAHOM €ro TPOBENICHHs, C JIATepaTypodl W HAYUHBIMH
yOJIMKAIUSMHU 110 TEME CEMUHApa.

TpeOoBaHus K IPOBEICHUIO CEMUHAPOB

Obs3amenvHo 07151 3an0HeHUs npenooasamesiem

Ecnau memoouueckue ykazanus no yuacmuio 6 cemMunapax umeromcsi 6 u30aHHoM 6uoe, 8
suoe dnexmpoHnsix pecypcog oubnuomexu I'VAII, cucmemor LMS, kageopwr u m.o., neobxo0umo
damwb Ha Hux ccoliky unu npueecmu URL aopec.

11.3. Metonuueckne ykazaHusi sl OOyYaIOUIUXCS IO MPOXOKICHUIO MPAKTUYECKUX
3aHATHU (eciu npedycmMompeno y4eOHvlM nAaHOM N0 OAHHOT Oucyuniume)

[IpakTdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHmu3aIuu y4eOHOTro
poliecca, 3aKJIF0Yaroascsl B BBITOJIHEHUU 00yJalOIMUMUCS 10 PyKOBOJICTBOM ITperoaBaTens
KOMILIEKCa YYEOHBIX 3a/laHMi C 1IeJIbI0 YCBOEHMSI HAYYHO-TEOPETUUYECKUX OCHOB YUEOHOM
JTUCITUILIMHBL, TPHOOPETEHUS! YMEHUN U HABBIKOB, OIIBITA TBOPUECKOH 1eATeIHbHOCTH.

[{enpro MPaKTUYECKOTO 3aHSITUSI JUTSE 00YYAIOIIEToCs SBISETCS IPUBUTHE O0YJAIOIIAMCS
YMEHWHN U HABBIKOB MPAKTHYECKOUN JIEITETLHOCTH IO U3yIaeMOU JUCIIUILIIAHE.

[Tnaaupyemplie pe3yabTaThl IPU OCBOSHUU 00YUAIOITUMCS TIPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, YyriyOlieHue, pacllupeHHe W JeTajiu3alis 3HAHWH TNpu pelieHuu
KOHKPETHBIX 33/a4;

— pa3BUTHE I[IO3HABATEJIbHBIX CIIOCOOHOCTEH, CAMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBJAJICHWE HOBBIMM METOJAMH U METOAMKAMHM H3Y4YEeHHsS KOHKPETHOW ydeOHOU
JUCITUTUIAHEI,

— BBIpAOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJNYUYEHHBIX 3HAHWH s
BBIIIOJIHEHUS 3a/JaHUI;

— olecrnedeHne panuOHATIHHOTO COYETAHHS KOJUICKTHMBHON W MHIMBUAYAILHOU (OpM
oOydeHwusl.

TpeGoBaHus K MPOBEJICHHUIO MIPAKTHYCSCKHUX 3aHATHN
Obs3amenvho 0715 3an0IHeHUs penooasamenem

Ecnu memoouueckue ykazanus no npoxoducoeHuro npakmu4eckux 3auamuil UmMeomcs 6
U30aHHOM BUOe, 8 8uUde IIeKMPOHHbIX pecypcos oubaruomexu I'VAIIL, cucmemvr LMS, kagheopor u
m.0., HeobX00UMo oamv Ha HUX ccoiaky uiu npueecmu URL aopec.

11.4. Metonuyeckue ykazaHus [Uis OOyYarOIIMXCsl IO BBIIOJHEHHUIO JIA0OPATOPHBIX
paboT (ecnu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xopme BbImonHEHMsS J1a00paTOpHBIX paboT oOyyaroIIUCs JOJKEH YIIyOuTh u
3aKpENATh 3HAHUS, NMPAKTHUYECKUE HABBIKW, OBJAJIETh COBPEMEHHON METOJWKOW M TEXHHUKOU
HKCIEpUMEHTAa B COOTBETCTBUM C KBAJU(UKAIMOHHON XapaKTEepUCTHKONH OO0yYaromerocs.
Brmonaenne m1abopaTOpHBIX pabOT COCTOUT W3 IKCIIEPUMEHTATBHO-IIPAKTHYECKOH, pacueTHO-
aHATUTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPHUSITUH.

Bremonaenne mabopaTopHbIX paboT 00ydaromuMCs SIBISETCS HEOThEMJIEMON YacThIO
W3yYEHUs] JUCIMIUIMHBL, OIpeaesieMoil ydeOHBIM IJIAHOM, U OTHOCHUTCSI K CpE/ICTBaM,
00eCTIeunBaOIUM peIIeHUE CIIeTYIOIUX OCHOBHBIX 3a/1ad 00yJaroIIerocs:

— T[pHOOpeTeHHWe HaBBIKOB HCCIIEIOBAaHMS IPOIIECCOB, SIBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU TUCIUIUINHBI;



— 3aKperUieHHe, pa3BUTHE W JIeTalIM3allis TeOPETUUYECKUX 3HAHHM, MOJYYCHHBIX Ha
JEKITHSIX;

— TIOMy4YeHHe HOBOM MH(OPMAIINH 110 H3y4aeMOl JTUCITUILINHE;

— TpuoOpeTeHWe  HABBHIKOB  CAMOCTOSTENhHOW  paboTel ¢ J1abOpaToOpHBIM
o0opyI0BaHUEM U MpUOOpaMH.

3ajanue U TpeOoBaHMS K TPOBEICHUIO JIAOOPATOPHBIX padoT
3ajaare W TpeOOBaHHWS K TPOBEICHHIO JIAOOPATOPHBIX PAOOT BBIAACTCS KaXJIOMY
CTYACHTY Iepe]] HayajJoM IpoBeieHus Tab0opaTOPHBIX padoT.

Crtpykrypa u dhopma oTueTa 0 1adopaTopHOM padboTe

Otyer 1o saboparopHOil paboTe BKIOYACT: TUTYJBHBIA JIMCT, MEJb M 334l
nabopatopHoit  pabOThI, OCHOBHBIE TEOPETHUECKHE TOJOXKEHUS, OSKCIePUMEHTAbLHBIC
pe3yIbTaThl, 00padoTKa Pe3yIbTaTOB AKCIEPUMEHTA, BBIBOJIBI, TPOTOKOIL.

TpeboBanus K 0ohopMIIEHHIO 0TYETA O JIA0OPATOPHOU paboTe
OTtuer o maboparopHoit paboTe JOKEH OBITH OQPOPMIIEH COTIIACHO CTPYKType U (dopme
oTdYeTa o JIabopaTopHOM padoTe.

Ecnu memoouueckue yKazanusi no npoxoxicoeHuro 1abopamopHulx pabom umeromcs 6
U30aHHOM BUOe, 8 8uUde IIeKMPOHHbIX pecypcos budiuomexu I'VAIL, cucmemor LMS, kagheopwr u
m.0., He0OX00UMO damb Ha HUX ccwliky unu npusecmu URL aopec.

11.5. MeTtonuueckne yKa3aHus [JIs OOYYaIOMHUXCS IO TPOXOXKIECHUIO KypPCOBOTO
MPOCKTHPOBAHMSI/BBIMIOJHEHUS] KYPCOBON PAOOTHI (eciu npedycmMompeno y4eOHbIM NIAHOM HO
OaHHOU OUCYUNTIUHE)

KypcoBoit mpoekT/ pabota IpoBOIUTCS € LEIbIO (OPMHUPOBAHUS Y O0YUAIOIIUXCS OTBITA
KOMIUIEKCHOT'O peleHHsI KOHKPETHBIX 3a/1a4 IPpo(ecCuOHAIbHOMN 1 TeIbHOCTH.

KypcoBoii mpoekT/ pabota mo3BosisieT 00y4JaromemMycst:

CTpyKTypa MOSICHATEIEHOM 3alTUCKU KYPCOBOTO MPOeKTa/ paboThl
Obs3amenvho 0715 3an0IHeHUs Npenooasamenem

TDe6OBaHI/I$I K Od)ODMJ'ICHI/IIO MOSCHUTEILHOMN 3alIMCKH KYPCOBOTO HDOCKTa/ Da6OTBI
Obs3amenvHo 015 3aN0IHeHUS npenodaeameﬂeﬂ/t

Ecnu memoouueckue ykazanus no KypcoGomy npoekmuposanuio/ 6bIN0OJIHEHUIO KYPCOGOLL
pabomvl umeromcs. 8 U30AHHOM Gude, 6 6ude 21eKMpOHHLIX pecypcos Oubnuomexu 1'VAII,
cucmemol LMS, kaghedpor u m.o., neobxooumo damo na Hux ccoliky uau npusecmu URL aopec.

11.6. MeTonuueckue yka3zaHus JJIsi OOYYAIOIIMXCSI 10 TTPOXO0XKACHUIO CaMOCTOSITEIbHON
padboThI

B xone BbIOMHEHUS] CaMOCTOSITENbHOM pabOThI, 0OYJarOITUICS BBITIOJHSIET PadOTy IO
3aJIaHUIO0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTus.

Jnst oOyuaroruxcest mo 3a04Hoi (opMe oOydeHwHs, caMOcCTosTelIbHas paboTa MOXKET
BKJIFOUATh B c€0s1 KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHMS CaMOCTOSITENBHON paboThl, Yy oOywarornerocs: GopMmupyercs
1esaecooOpa3Hoe MJIaHUpOBaHHe padodyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HAaBBIKM B YCBOCHHU M CHCTEMAaTH3allUM MPUOOpETaeMbIX 3HAHUU, 00eCleYrBAeT BBICOKHIA
YPOBEHb YCIIEBAa€MOCTH B Iepuoj OOyuYeHHUs, IOMOraeT IOJIyYUTh HAaBBIKM IOBBIIICHUS
npo¢eCCUOHATBFHOTO YPOBHSI.



MeTtoauueckuMH ~ MaTepualaMd,  HAlpaBIISIONMMH  CAMOCTOSTEIBHYIO  paboTy
00YYarOIIUX CSISIBIISIFOTCS:

—  y4eOHO-METOINYECKU MaTepHall 10 JTUCITUILTHHE,

— METOJIUYECKHE yKa3aHHUS 10 BBIMOJHEHUIO KOHTPOJIBHBIX PA0OT (/IS 0OyUYarOIIXCs
110 3a09HOM (popme 0OydIeHHS).

Ecnu memoouueckue yxazanus no npoxoxicoeHuio camocmosmeibHol pabomsl UmMeromcst
8 U30AHHOM BU0de, 8 8Ude 2NeKMPoHHbIX pecypcos bubnuomexu I'VAII, cucmemvr LMS, kagheopui
U m.o., HeobX0OUMO 0amv Ha HuX ccolIky uiu npueecmu URL adpec.

11.7. Metonuueckne yKa3zaHHs IS OOYYalOIMUXCS IO TIPOXOXKICHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texymuit KOHTPOJL YCIIEBAEMOCTH IpeAycMaTpUBaeT KOHTPOJb KadecTBa 3HAHUI
00yyYaroImuXxcsl, OCYIIECTBISIEMOTO B T€YEHUE CEMECTpa C IENIbI0 OLIEHUBAHMS XOJa OCBOCHHUS
JTUCITUTLTAHBL.

Obs3amenvHo 015 3anoiHeHus npenodasamesiem. YKa3vleaomes mpebosanus u Memoovl
NpoGeodeHUs. MeKYue20 KOHMPO YCNeeaeMocmu, d Maxdice KAk pe3yibmamvl MeKyue2o
KOHMPOJISL ~ ycnesaemocmu — 0YOym — YUUMbl8AmvCs NpU  NPOGEOCHUU  NPOMEHCYMOUHO
ammecmayuu.

11.8. MeTtonuueckne ykazaHUs ISl OOYYAIOIMUXCS MO MPOXOKIACHUIO TTPOMEKYTOUHOM
aTTeCTaIUU.

[Ipomexyrounas  arrectanus  oOydarolIUXcsli — MpeAycMaTpUBaeT  OICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATENBHBIX PE3YJIHTATOB 00yUYeHUs 1Mo aucuuiinHe. OHa BKIIIOYAET B
celst:

— D9K3aMeH — (opMa OIEHKH 3HAHUHM, TOIYYEHHBIX OOydYaloImMMcs B Ipoliecce
V3Y4YCeHHs BCeH NUCIUIUIMHBI WIA €€ YacTH, HABBIKOB CAMOCTOSITENILHOW paboThI, CTOCOOHOCTH
NPUMEHSATh UX /I pPElIeHUs MPAaKTUYEeCKUX 3a]ad. OJK3aMeH, KakK IIpaBWIO, MPOBOJUTCS B
MEPUOJ, SK3aMEHAIMOHHOM CECCMM W 3aBEpIIACTCS AaTTECTAIHOHHOM OIEHKOW «OTIIMYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIILHOY, «HEYJIOBJIECTBOPUTEIHHOY.

— 3aueT — 9To (hopMa OLEHKU 3HAHUM, MOJYUYSHHBIX OOYYaIOIIMMCS B XOJIe U3yUCHHS
y4eOHOM AUCHUIIIMHBI B 1I€JIOM WU POMEXYTOUYHAas (10 OKOHYaHUH CEMECTpPa) OlleHKa 3HaHUM
00ydaromuMcs 0 OTEIbHBIM pa3jiefiaM JUCIUILUIMHBI C aTTeCTAllMOHHON OIICHKOW «3auyTeHOY
WIHA «HE 3a4TEHOY.

— auddepeHIupoBaHHbI 3aueT — O5TO0 (¢GopMa OIEHKM 3HAHUM, MOJYyYEHHBIX
o0ydaromuMcsl TpU U3YYeHUU JAUCIUILTUHBL, TPU BBIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIE0BATEILCKUX padO0T U MPOXOKIEHUHU MPAKTUK C ATTECTAIIMOHHOM OIEHKOM
COTIUYHOY, «XOPOUIO», yJAOBIETBOPUTEIBHOY, KHEYOBIETBOPUTEIHLHO.

Cucrema OIEHOK IpH MPOBEIECHUU IMPOMEKYTOUHON AarTecTaliil OCYLIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonmoxkenuit «O TekymeM KOHTpOJiE YCIEBAaEMOCTH U
MPOMEXKYTOUHOU arrectanuu cryfaeHToB |'YAII, oOydarommxcss mo mporpamMMmMaM BBICIIETO
oOpazoBanusi» U «O MOIYJIBbHO-PEUTHHIOBOM CHUCTEME OIIEHKH KadecTBa Y4ueOHOH paboThl
ctyaeHToB B ['YAID».



Jluct BHeceHuUs: U3MEHEHUH B pabouyio MporpaMmy JUCIUILIAHBI

JlaTa BHeceHus
W3MEHEHHUH 1
JIOTIOTHEHWM.

Iloanuce BHecHIETO
W3MEHEHUS

CopeprkaHne M3MEHEHHH 1 TOTIOJTHeHHIH

JaTa m Neo

MpOTOKOJIA
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