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Annoranus

Hucuumnuna «Opranuzanus oOMeHa HHoOpMaIMe» BXOAUT B 00pa30BaTEIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOArOTOBKH/
crenuanbHocTH 12.03.01 «IIpubopocTpoeHre» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIbHO-BBIUMCIIUTENbHBIE KOMIUIEKCH». JluciumuinHa peanusyercs kapeapoi «Nel 1.

JlucuuniauHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMITETEHIUI:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 MH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJXOJ] JIJIsl PELIeHUS IOCTABICHHBIX 33]1aW)»

YK-2 «CrocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM M BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIEHUs, UCXOS U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTPAHUYECHUI

[IK-2 «CnocoOHOCTh MPUMEHSTh COBPEMEHHBIE 3JEKTPOTEXHUYEC-KUE HU3Jemus,
CpEeACTBa AJIEKTPOHUKU M MUKPOIIPOLIECCOP-HOM TEXHUKHU, BKIIFOYasi IPOrpaMMHOE oOecrieueHue,
B pa3pabaTblBa€MbIX HM3MEPUTEIBHBIX U YIPABISIOMIUX CHCTEMaX, CHCTeMax KOHTPOJSA
apaMeTpoB»

IIK-3 «CrnocoOHOCTh TMPUMEHATh METOJIMKHU U CPEACTBA MPOBEICHUS HCIBITAHUN U
OTpabOTKM CUCTEM U KOMIUIEKCOB OOpPTOBOro OOOpYHOBaHUS aBUALMOHHBIX U KOCMMYECKHX
JIeTaTeIbHBIX ammapaToBy»

[IK-4 «CrocobHOCTh pa3pabaThiBaTh U COTJACOBBIBATH HCXOJHBIE JAaHHBIC TIPU
MpoeKTUpoBaHUU (pa3paboTKe) KOMIUIEKCa OOpTOBOrO OOOpYIOBaHHS M €ro IMOACHCTEM
ABUALMOHHBIX W KOCMMYECKHMX  JIETATEJIbHBIX  alIaparoB,  ONPEIENSTb  PEXKHUMBbI
GyHKIIMOHUPOBaHMS OOPTOBOTO 000PYAOBAHUS

CopepxaHue AUCHUIUIMHBI OXBATbIBAE€T KPYr BOIPOCOB, CBSI3aHHBIX C TEOPETHUECKUMU
MPUHIIMIIAMUA U OCOOCHHOCTSIMHU TMOCTPOEHUSI COBPEMEHHBIX MH(GOPMAIIMOHHBIX CHCTEM OOMEHa
uH(popMaLell COBPEMEHHBIX W MEPCIEKTUBHBIX BBIYUCIUTEIbHBIX CHCTEM DPA3JIMYHOTO
Ha3zHaueHUs. Oco0oe BHUMaHHUE YAETSIEeTCAs apXUTEKType, NPUHIMUINAM paboThl U  OCHOBaM
(GYHKIIMOHUPOBaHUSI ~ OOPTOBBIX  A’POKOCMMUYECKHUX  MH(POPMAIMOHHO-  M3MEPHUTEIbHBIX
KOMIIJIEKCOB JICTATEJIbHBIX allapaToB, a TAaKKe HAa3eMHBIM CHUCTeMaM OOecledyeHus MoJeTa U
00CTyXKUBaHUS a3POKOCMHUECKON TEXHUKH.

[IpenoaBaHre TUCHMIUIMHBI TpeaycMaTpUBaeT cleayromue (OopMbl OpraHU3aluu
ydeOHOro Tpoliecca: JIEKIHMH, JabopaTopHble padoTHI, caMoOCTosITeNIbHast ~ paborta
00yyaroIerocs, KOHCYyJbTalllH.

[IporpaMMo#l IHUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAas aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6mIast TpyJOEMKOCTh OCBOCHHS JUCIUILIMHBI COCTaBlisieT 4 3adeTHble equHuIlbl, 144
qaca.

S3pIK 00yueHus 0 JUCHUILIUHE KPYCCKUIY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
CoBpeMeHHBIN 3Tall pPa3BUTHUSL A3POKOCMUYECKON TEXHUKU XaAPAKTEPU3YETCS IIUPOKUM
UCIIOJIb30BAHUEM  KOMIIBIOTEPHOM  TEXHHMKH, HOBBIX HMH(DOPMAILMOHHBIX  TEXHOJOTHUH,
TEJICKOMMYHUKAIIUW, HOBBIX BHJIOB CBSI3H.
[Ipenmerom kypca sBisietcst usyuenue 6oproseix UBK B pacuupennom nonumanuu, To ecth
B TOM IOHMMAaHHUU TEpPMHUHA “‘U3MepeHue”, (3TO cOOp JaHHBIX, BBOJ aHAJOIOBBIX CUTHAJIOB U
n3o0pakeHuit, onudpoBka wuHGopmMamuu U T.aI.). B  UKCIO HM3ydaemblx IOMAAAIOT
WH(OPMAIIMOHHBIE CUCTEMBI, HCIIOIB3YIOIINE PECypPChI TII00aTBHBIX CETEH; CUCTEMBI PEaTbHOTO
BPEMEHH, HCIONb3YIOIIUE PECypChl MPOLECCOpPOB  LU(PPOBOM  0OpaOOTKHM  CUTHAJIOB;
reonH()OpPMAIIMOHHBIC CHCTEMBI, a TaKXKe 0a30BOE MPOrpaMMHOE 0OecTIieueHrE, UCTIOIB3YEMOEe B
Tux cucteMax. CucTteM M MPUIOKEHHM, KOTOpble nomnaaaroT noj onpeaenenue MBK, ceronns
02pOoMHOe Konuvecmao, HO 3ajjada Kypca He B TOM, YTOOBI Pa3joKUTh UX IO MOJ0YKaM, a B TOM,
YTOOBI MOHSTH, YTO UX OOBEAUHSET, ONPEACTUTh 0a30BYIO CTPYKTYPY M THUIIOBBIE QJITOPUTMbI
00pabOTKM JAHHBIX; BBIJCIUTh KIFOYCBBIC TEXHOIOTHH.

1.2. JlucummimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEIbHOI MpOTrpaMMBbl BHICIIET0 00pazoBaHus (ianee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroLIMiCs TOJDKEH 00afaTh CleqyIoIuMH
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHANKATOPOB MX JOCTHKEHHS
Konu
Kareropus (rpynna) Koz u HanMeHoBaHNE NHIUKATOPA JOCTH)KEHHUS
HAaUMEHOBAaHUE
KOMIIETEHIINH KOMIIETEHIIUU
KOMIIETEHIINH
YK-1 Cnocoben
OCYIIECTBIISATh
nouck, kpurtudeckuii | YK-1.V.1 ymeTs npuMeHsATh METOJUKHU IIOUCKA,
aHaAJIU3 U CUHTE3 cbopa u 00paboTku nH(popMauu
YHuBepcalbHbIe
KOMIETEHIHH uH(popMaIuy, YK-1.Y.3 ymeTh orieHuBaTh HHPOPMAIIIO Ha
MPUMEHSITh JIOCTOBEPHOCTh; COXPAHATH U MepeaaBaTh JaHHbIE
CHUCTEMHBIN MOAXO0Jl | C MCIIOJIb30BAaHHEM IIU(PPOBBIX CPEJCTB
JUISl pELIEHHUS
MIOCTaBJIEHHBIX 3aja4
VYK-2 Cnocoben
ONPENEIATh K
pea pyT VYK-2.V.1 ymeTs npoBOJINUTH aHAIN3
3aJ1a4 B paMKax -
. MOCTaBJIEHHOMU 11eNH U (hOpMYIHPOBATH 3a7auH,
IIOCTaBJIEHHOW LIENH
KOTOpbIe HEOOXOIMMO PEIIUTD IS €€
U BBIOUpAaTh
JIOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcabHbIE CHOCOBBI HX VYK-2.B.2 B1ageTp HaBbIKaMu BBIOOpA
KOMIIETEHIINH ONTUMAJILHOTO CrI0oco0a pereHus 3a/1a4 ¢ y4eTOM
pEeLIeHus], UCXOAs U3 o .
. MMEIOLINXCS YCIOBH, PECYpPCOB U OTpaHUYEHUI
JENCTBYIOINX
VK-2.B.3 BnaseTh HaBbIKaMU HUCIIOIb30BAHUS
IIPABOBBIX HOPM, .
U (POBBIX CPEICTB VISl PEIICHUS TOCTaBIEHHOM
HUMEIOLIUXCS
3aa4n
peCcypcoB u
OrpaHUYECHUN
[Tpodeccuonansubie | [TIK-2 Cnoco6nocts | [1K-2.3.2 3HaTh TeXHOIOTUN 00pabOTKU U
KOMITETCHIINH MIPUMEHSATH npeJicTaBlIeHNs] HHPOpPMAaIMK C UCTIOJIb30BaHUEM
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COBpPEMCHHBIC

CpEACTB BBIYHCIIMTEIIHHOM TE€XHHUKU, B TOM YHCJIC

ANEKTPOTEXHUYEC- Ha OCHOBE MCKYCCTBEHHOT'O MHTEJUICKTA
KH€e U3, I1K-2.B.1 BnageTh HaBbIKaMH pa3padOTKH
cpeiacTBa MPOrPaMMHOTO 00ECTICUeHUSI U3MEPHUTEIHHBIX,
ANIEKTPOHHUKHU U YIPABJISIOMUX ¥ KOHTPOJIUPYIOIMIUX CUCTEM
MHUKPOIPOLIECCOP- ABHAITMOHHBIX M1 KOCMHYECKHX JIETaTCIbHBIX
HOW TEXHHKHU, anmaparoB

BKJTIOYAst

MIpOrpaMMHOE

obecricucHue, B

paszpabaThIBaeMbIX

WU3MEPUTEIIbHBIX U

YIPABJISTFOITUX

CHCTEeMax, CUCTEMax

KOHTPOJIS

napameTpoB

[1K-3 Cnoco6nocts | [1K-3.3.1 3HaTh cocTaB KoMILiekca 60PTOBOTO
MPUMEHSATH 000py1I0BaHUS U OCHOBHBIC TEXHUUECKHE
METOJUKHU U XapaKTEPUCTUKU WH(POPMAITMOHHO-

cpeicTBa MU3MEPUTEIIbHBIX CUCTEM U YCTPOUCTB
MIPOBEICHUS ABHAIIMOHHBIX M1 KOCMHYECKHX JICTATCIbHBIX

HUCIILITAHUU U

anmnaparoB

[Tpodeccuonanvueie | orpaborku cucteM u | [1K-3.3.2 3HaTh METOUKHU U CpeACTBa
KOMITETEHIHH KOMIIJICKCOB MIPOBE/ICHUS HCIIBITAHUI U OTPabOTKH CUCTEM
6opToBOTO 060pTOBOTO 00OPYIOBAHUS JIETATEIbHBIX
000pyI0BaHUs anmnaparoB
ABUAIMOHHBIX U [1K-3.B.1 BnageTh HaBbIKAaMH MOCTPOCHHUS
KOCMHYECKHIX CTPYKTYPHOH CXeMbI H3MEPEHUH, IPUMEHEHUS
JIeTaTeNbHBIX METO0B 00pabOTKHU JaHHBIX B OOPTOBBIX
anmapaToB M3MEPUTENBHBIX CHCTEMAX
ITK-4 CriocobHOCTD
pa3zpabaThIBaTh U
COIJIaCOBBIBATh
MCXO/IHBIC JTaHHBIC
npu
MPOEKTUPOBAHUN
(pa3 3601;1(6) IT1K-4.3.1 3HaTh TEXHUUYECKNE XAPAKTEPUCTUKH U
pasp MPUHIUITB paOOTHI CHCTEM OOPTOBOTO
KOMILIIEKCa
50DTOBOIO 000py10BaHUs, OCHOBHBIE XapaKTEPUCTUKU
[TpodeccnonanbHbIE p aBHAIIMOHHBIX M KOCMHUYECKUX JIETaTEIIbHBIX
000pyIOBaHUS U €TO
KOMITETEHIINU HonCHCTEM anrnaparoB, OCHOBBI )PTOHOMHUKH, BKIIFOYast
(bOpMBI ¥ BUIBI MHIUKAITUH, OCHOBBI
ABUAIIMOHHBIX U o
MPOEKTHUPOBAHUS KOHCTPYKIMI GOPTOBOTO
KOCMHYECKHX
00opyIoBaHUs
JIeTaTebHBIX
anmaparos,
OTIPENIENATh PEKIUMBI
(bYHKIIMOHUPOBAHUS
O60pTOBOTO
00opynoBaHus

2. Mecro nucuumianHsl B cTpykType OI1




Hucuuniuba Oa3upyercs Ha 3HAHUAX, paHee MPHOOPETEHHBIX CTYASHTAMU NPU H3yYCHUU

CIICMYIOIINX AUCITUTIINH:
— Hudopmaruka
— KomnbroTepHbIe TEXHOJIOTHH B MPUOOPOCTPOSCHUHN
— Maremaruka. MaTeMaTHUECKHI aHAIHN3
— lludpoBbie BEIYUCIUTEIBLHBIE YCTPOMUCTBA 1 MUKPOTIPOIIECCOPHI
— OcHoBbl nnpoekTupoBanus UBK

3HaHI/ISI, IMOJIYYCHHBIC IIpHU H3YUCHHUH MaTCpuajia I[aHHOfI JUCHUIIJIMHBI, HMCIOT
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX AUCHMUILINH:
- KOHTpOJIb " JUAardioCTUKa U3MEPHUTCIIbHO-BBIYHUCINTCIBHBIX KOMITJICKCOB

— CucteMbl aBTOMaTHYECKOr0 yrpasieHus JIA

— KommiekcupoBanue HHPOPMAIIMOHHO- U3MEPUTENBHBIX YCTPOMCTB
— AJropuTMHYECKOE U IIPOrpaMMHOE OOecreueHnue

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI

KakK

Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI MO TUCHUIUIMHE (M pachpeelieHne 3TO TPYJO0EMKOCTH M0 CEMeCTpaMm) Mpe/ICTaBICHbBI B

Tabnuie 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUTIIINHBI
TpynoeMkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
No7
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux wacoe npaKxmuyecKkoil no020moeKu 20 20
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nexuuu (JI), (dac) 17 17

npakTudeckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 34 34

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 93 93
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd
mudd. 3auger, sx3amen (3auer, udd. 3auq, ' Hudd. 3au.
DK **) 3au.

Fx

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIHUILIMHBI IO pa3/iesiaM U BUAAM 3aHITHH.
Paznenbl, TeMbl TUCHMILIMHBI U UX TPYI0EMKOCTh MPUBEAEHBI B Tabu1e 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIMHBI U UX TPYIOEMKOCTh

Paznenbl, TeMBI TUCIIUIIIMHBI Jlexkmmm | 113 (C3) JIP KII CPC
(gac) (dac) (dac) (qac) (dac)
Cemectp 7
Paznen 1. 2 4 15




Tema 1.1. Onucanue oOmien 3agayn
oOMeHa nHpopManuen.

Hcropus oOMeHa nadopmarmei.
CucreMbl CUHCIICHUS, TOOUTOBAS
Joruka, OyneBa JOTUKa, KOAUPOBAHHE
uHpOpMaInu.

Tewma 1.2. ®uznueckue KaHabl CBS3U.
Buras napa, koakcuanbHbIi KaOelb,
JMCKpeTH3allysi, KBAHTOBAHHUE.

Paznen 2.

Tema 2.1. MUKpPOKOHTpOJLIED
Atmegal 68 3HakoMCTBO, yIPOIIEHHAs
apXUTEKTypa, pacHoI0KEHUE HOT.
Peructpsr npoueccopa, miardopma
Arduino. Crioco0Obl mpeicTaBiIeHus
WH(OPMAIINHY, THITHI TAHHBIX, XpaHCHHE
JAHHBIX, KOJUPOBAHUE IIETBIX YHUCE,
CHUMBOJIOB.

Tema 2.2. TlceBoko onepanuii.
[IporpamMmmupoBanue oOMeHa Ha
mwiatgopme Arduino..
[IporpaMMupoBaHHe ¢ UCTIOIB30BAHUEM
nepeMeHHbIX, GyHkiui. Pabota ¢
MaMSATBIO, IPEPBIBAHUSIMH, TTPOCTESHININES
MIPOrPaMMBI, Cpe/ia POrpaMMHUPOBAHUS
Arduino.

15

Pazgen 3.

Tema 3.1. O0uue cBenenus 06
uHTepdeiicax 60PTOBBIX CHCTEM.
Nutepdeiics! a1 cBsI3U ¢ JaTYUKAMU.
AL, BbIOOp pa3zpsAHOCTH,
B3anmoneiicTBre ¢ BHEIIHUMU
YCTPOMCTBAMH — KHOIIKH, CBETOAHOBI.
[lepenaya KOIMPOBAHHBIX JaHHBIX,
paboTa ¢ MPO3BOHKOM, ocuuiiorpadom,
3aJiep’KKa BO BpEMEHH.

Tema 3.2. IlocaemoBaTenbHBIN,
napajuieNbHbIN HHTEp(EChI.
[lonoxurenbHas U OTpULIATETbHAS
Joruka. Aapecanus, JOTH4ecKue
ycioBus. PazpaboTka npuioxeHui no
nepeavye JaHHBIX U3
MUKpoKoHTpouiepa Ha [1K.

Tema 3.3. Unatepdeiic RS-232. PaboTa ¢
TEPMUHAIBHBIMH MPOrPAMMAaMH,
(dbopMar ciioBa, XapakTEepUCTUKH
IIPUEMHHMKOB, NepenaTuukoB. [IpoTokon
nepeiayu JaHHBIX, peanu3arus
IIPOTOKOJIA.

Tewma 3.4. Untepdeiicer RS-422, RS-
485. CnoxxHbl€ TPOTOKOJIBI, MAKETHI,
KOHTPOJIbHBIE CYMMBI.

10
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Tema 3.5. Uurepdeiic Arinc-429.
dopmarsl CIIOB, MPOCTas Mepeiaya,
CIOKHAsI TIepe/Iaya JaHHbIX.

Paznen 4. 2 4 15
Tema 4.1. Unarepdeiic Ethernet. CereBas
mojeas OS|, Toronoruu cereit,
KOMYTaTOPBHI.

Tema 4.2. IIpoToKoibI IEPEIAYH JAHHBIX
TCP/IP, UDP. Pa6ora ¢ npuioKeHHeM
WhiteShark.

Pasznen 5. 2 4 18
Tema 5.1. Unarepdeiic mumot-JIA.
OrpaHudeHus Ha XapaKTePUCTUKH
yenoBeka-oneparopa. [IpoekTupoBanue
OpraHoB YINPaBJICHUS C TOUKH 3PEHUS
SPrOHOMHUKH.

Tema 5.2. TIpoekTupoBanue
rpaduUecKuX MoJIb30BaTEIbCKIX
HHTEP(DEHCOB.

OO01ue cBeieHus U3 3prOHOMUKH U

CHOCOOBI peanu3aluu.

Paznen 6. 4 8 15
Tewma 6.1. Pazpabotka TpeOoBaHMi Ha
oOMeH nHpopManren MexIy
NPUOOPHBIMH OJIOKAMH.

Pa3zpaboTka npoTokosia oOMeHa Ha
OCHOBAHHUU CBeJIEHUH 00 ycTpoiicTBax,
HCIOJIb3YEMBIX UHTEP(ENCOB.

Tema 6.2. PazpaboTka cxeMsl
COEMHEHUH B TPHOOPHOM KOMILIEKCE.
Tema 6.3. IIpoexTupoBaHue ycTpONCTB-
KOHBEPTEPOB.

Ha ocHoBaHuM 3a1aHHBIX HHTEpdEIicCOB
pacyer u peann3anuu KOHBEPTEPOB U3
OJIHOTO UHTepdeiica B Ipyroil.

Tema 6.4. IlepcriekTUBBI pa3BUTHS
OOpPTOBBIX CUCTEM OOMEeHa HH(pOpMalneH.
Hroro B cemectpe: 17 34 93

Uroro: 17 0 34 0 93

[IpakTuueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUH
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1A TEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Tabmuua 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHBIX 3aHATHH
| Howmep pasnena | Hasanwue u comepkaHue pasaesioB i TeM JICKIMOHHBIX 3aHATHIl
8




1. O0mas xapakTepucTUKa cucTeM 00MeHa HHpopManuei.
Tema 1.1. Onucanue obmielt 3aaaun oOMeHa HHPOPMAITHEH.
Hcropus oomena nadopmanueii. CUCTEMbI CYUCIICHHUS,
MOOUTOBAs JIOTHKA, OyJieBa JIOTHKA, KOJUPOBaHUE HHPOPMAITUH.
Tewma 1.2. ®uznueckne KaHaIbl CBS3U.

Buras napa, koakcuanbHbIi kKabelb, TUCKpETU3alus,
KBaHTOBaHUE.

2. Opranusanusi o0MeHa MH(pOpMaLU¥ BHYTPH
MHMKPOKOHTpOJLJ1epa.

Tema 2.1. MukpokonTposnep Atmegal68 3HakoMcTBO,
YIPOILIEHHAs! apXUTEKTYpa, pacroiokeHue Hor. Peructpol
nporieccopa, miardgopma Arduino. CriocoOsl ipecTaBICHUS
nH(OpMaLIUY, TUIIBI JAHHBIX, XpaHEHHE JaHHBIX, KOJUPOBAHUE
LEJIBIX YUCEJI, CAMBOJIOB.

Tewma 2.2. IlceBnokon oneparuii. [IporpammupoBanre oOMeHa Ha
wiargopme Arduino.. IIporpaMMupoBaHue ¢ UCIIOJIb30BAHUEM
nepeMeHHbIX, GyHkui. PaboTa ¢ mamMsaThio, IpepbhIBAHUAMU,
poCTeIe NporpaMmel, cpesia mporpammupoBanus Arduino.

3. Opranuszanusi 00MeHa JaHHBIMH MUKPOKOHTPOJLJIEPA C
BHELIHUMH yCTPOiicTBaMM.

Tema 3.1. O6uue cBenenus 06 natepdeiicax OOPTOBBIX CUCTEM.
Wutepodeiice st cBszu ¢ natunkamu. AL, BeIOOp paspsaHoCTH,
B3aumopeiicTBue ¢ BHEHITHUMH YCTPONCTBAMH — KHOIIKH,
cBeroanobl. [lepegaua KoQUPOBaHHBIX JaHHBIX, paboTa C
MIPO3BOHKOM, ocuuyuiorpadom, 3aep>kka BO BpEMEHH.

Tema 3.2. IlocnenoBarenbHbIH, TapasIebHBIA HHTEPEHCHI.
[TonoxutenbHast 1 OTpULIATENbHAS JIOTHKA. AJpecanus,
Jorudeckue ycinoBus. PazpaboTka npuiokeHuil no nepegayde
JAHHBIX U3 MUKpOKOHTpoJuiepa Ha [1K.

Tewma 3.3. Unarepdetic RS-232. PaboTa ¢ TepMUHATHEHBIMA
porpaMMmamu, (opMart cioBa, XapakKTepUCTUKU TPUEMHHUKOB,
nepeaatyrkoB. [IpoTokon nepeayn JaHHBIX, pean3aius
MIPOTOKOJIA.

Tewma 3.4. Unarepdeticer RS-422, RS-485. CnoxHbIE IPOTOKOJIBI,
MAKeThl, KOHTPOJIbHBIE CYMMBI.

Tema 3.5. Unurepdeiic Arinc-429. dopmartsl ClioB, MPOCTast
nepeaaya, CI0KHas nepeaya JaHHbIX.

4. Opranuszanusi 00MeHa JaAHHBIMHU 10 JJOKAJIbHOM CeTH.

Tema 4.1. Unrepdeiic Ethernet. CereBas moaens OSI, Tononoruu
ceTel, KOMyTaTOpBl.

Tema 4.2. TIpotokousl nepenauun nanusix 1TCP/IP, UDP. PaboTa ¢
npunoxxernnem WhiteShark.

5. BzanmopeiicTBHe Ye10BeK-MallIMHA B IPHOOPHOM
KOMILJIEKCe.

Tema 5.1. Unarepdeiic nunot-JIA.

OrpanudeHus Ha XapaKTEpPUCTUKH YeJI0OBEKa-0IepaTopa.
[IpoexTHpoBaHUE OPTaHOB YNPABJICHUS C TOYKU 3PEHUS
SPrOHOMHUKH.

Tema 5.2. IlpoexTrpoBanue rpaguueckix MOIb30BATEIBCKUX
HHTEP(DEHCOB.

OOu1re cBeieHUs U3 3PTOHOMUKH M CIIOCOOBI peaTH3alty.




6. IIpoexTpoBaHNe NPUOOPHBIX KOMILIEKCOB

Tema 6.1. Pazpabotka TpeboBanuii Ha 0OMeH nHpopmanuen
MEXy MPUOOPHBIMU OJIOKAMH.

PazpaboTtka npoTokona oOMeHa Ha OCHOBaHUH CBEJCHUN 00
YCTPOMCTBAX, UCTIONIb3YyEMbIX HHTEP(EICOB.

Tema 6.2. PazpaboTka cxeMbl COETUHEHU B IPUOOPHOM
KOMILJIEKCE.

Tema 6.3. IIpoekTupoBanue yCTpOUCTB-KOHBEPTEPOB.

Ha ocHoBanuu 3aaHHbIX HHTEP(EICOB pacueT U pean3aluu
KOHBEPTEPOB M3 OJTHOTO HHTEpdeiica B IPYTrou.

Tewma 6.4. IlepcriekTUBBI pa3BUTHsI OOPTOBBIX CHCTEM OOMEHa

nHpOopMaIHen.

4.3. TlpakTtuueckue (CeMHUHAPCKHUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Ta6n1z1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUS U UX TPYAOCMKOCTb

No
Ne TeMbl MPAKTUYECKUX ® . | Tpynoemkocts, |pa3aena
i B OPMBI MPAKTUICCKUX 3aHATUN (4ac) -
JIHBI
Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
No T N3 Hux 3 No
HanmenoBaHue 1a60paTOpHBIX paboT PYROEMKOCTE, | npakriyeckoii | pasaena
n/m (uac) MOATOTOBKH, | JUCIIUILI
(dac) WHBI
Cemectp 7
1| YmpaBneHue cBETOAMOIaMHU HA OTJIAJOYHON 2 1 2
wiare Arduino
2| YnpaBieHue CBETOAMOIaMH Ha MaKeTe 4 2 2
B3JIETHO-TIOCA/IOYHOM TOJIOCHI C
ucnoJsib30BanueM ratdopmsr Arduino.
3| UccnenoBanue MuQppoBBIX BXOJOB Ha 4 2 3
oTiamouHoi tiate Arduino
4| UccnegoBanue aHAJIOrOBLIX BXOAOB Ha 4 3 3
oTiamouHoi tiate Arduino
5| UccenoBanne aHaIO0TOBBIX BBIXOJ0B Ha 4 2 3
oTiamouHoi tiate Arduino
6| CocraBieHue NpoToKosa Mo TpeOoBaHUAM U 4 3
pa3paboTKa MPHIOKEHUS C aHAIIOTOBBIM
uHTepdeiicoM K AaTYNKy U Tepeaade mo
rocienoBareabHoOMy mopTy RS-232 k
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KOMIIBIOTEPY.

7| OnpeneneHue U yCTpaHEHHUE HENOJIAA0K B 4 2 4
MPUOOPHOI cUCTEME C UPPOBBIM
IaT4uKoM 1o uHrepdeiicy Arinc-429.

8| [IpoekTupoBaHuE U peaan3alis CUCTEMBI U3 4 3 5
IByX ycTpoiicT mmo Ethernet ¢
uHarKatopoM Ha 6ase FlightGear u
nporokosiom UDP.

9| Onpenenenue u ycTpaHEHHE HEMOJIAJIOK B 4 2 6
npuOOPHOH cucTeme ¢ U(PPOBHIM
narurkoM 1o uarepdeiicy Mil-STD

Bceero: 34 20

4.5. KypcoBoe nmpoeKkTHpOBaHKEe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPESYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIXcs
Buiel caMocTosITeNIbHOM pabOThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeOpeTUIecKOro MaTepuana 69 69
quciumiisel (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Homamnee 3amganue (/13)
Kontposbuble paboTsl 3a04HKHKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 16 16
atrecrauuu (ITA)
Bcero: 93 93

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS TIO0 TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl O0yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJICKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

udp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P cc bubnuorpadudeckas ccplika OUOIMOTEKE
w (Kpome 3IIeKTPOHHBIX K3EMILISPOB)
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681.2(075) | bop3enko A. «IIpakTrueckas SHIUKIOIEAHS 20

Bb25 1o anmnapatHomy obecriedenuio IBM PCy,

Kues. «/lnanexrukay, 2004
658 «CornpsiKeHre JaTYNKOB U YCTPOUCTB BBOJA 20
C60 JIaHHBIX ¢ KoMmbloTepamu |IBM PCy, o,

Pen. V. Tomnkunca u k. Ya0cTeHa.
Mocksa, «Mup», 2012.

629.7 KyuepsBbiii A. A. bopToBsie 40
A95 nHpopmarmoHHbie cucteMbl. Kypc nekmmii.
VibsaoBck, 2014 r.
621.396 I'ym. M. «Anmapatssie cpenctsa IBM PCy 30
I'75 Canxkr-IlerepOypr, «IIutepy», 2009 r.
654.3 CornpsbkeHre JaTYMKOB M YCTPOUCTB BBOAA 35
C25 naHHbIX ¢ koMrbiotepamu IBM PC: Tlep. ¢

anri. / Ilox pen. V. Tomnkunca, Jx.
Va6cTepa. — M.: Mup, 2002. — 592 c.

7. IlepeyeHb AIMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTu « HTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(POPMAITMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTh «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue

www.perliouk.ucoz.ru ITepconanbusblii caiiT npenionaBarens ['YAII Ilepmioka B.B.

wwwe.allrefs.net/c38/4ew75/p27/ | Opranu3zanust oOMeHa HHpOpMAIel/ DIEeKTPOHHBIN
CIIPaBOYHUK

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHMsSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNnbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeIcTaBicH B Tadsmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmeHnoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabaume 11.

Tabmuua 11— Ilepeyenb HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3zoBaTenbHOrO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBlieH B Tabmiel 2.
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Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu

n/n MaTepHabHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
JlexuMOHHAs Ay AUTOPUS 12-07
MynbTuUMeauitHas JTCKIUOHHAS ayTUTOPHS 12-07
Crnenuanu3upoBaHHas J1abopaTopust «ABTOMATH3AIUN 12-07

HAaYYHBbIX HCCHCHOB&HHﬁ))

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/IJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
00yJaromuxcs 1Mo JUCHUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHol arrectauuu

HepequL OIICHOYHBIX CPCACTB

3auer

CHmcoK BOMPOCOB;
Tecrtsr;
3amaun.

10.2. B kauectBe

KpUTEPUEB OIICHKH YpPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)

KOMIIETCHIIMA OO0YyJarONIUMUCS TPUMEHSETCS S-OayuThbHas MIKaia OIEHKA C(POpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET UCIOIB30BATHCS

100-0ayuibHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHUA KOTOpOI\/’I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbBHBIM HOPMATHBHBIM AKTOM

I'VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS cHOPMUPOBAHHOCTH KOMITETEHITUIN
OreHKa KOMITETCHITAN X N
I A S—. apakTepucTKa c(hOPMHUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;
— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €0 U3JIaraeT;

COTIYHO — OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIbHOU JITEPATYPE,

GAUTCHOY TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;
— yMesio 000CHOBBIBAET U apTyMEHTHUPYET BBIJBUTAEMBIE UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClielnaTn3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBIN MaTepuan, TpaMOTHO H
M0 CYIIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI,

«XOpOMION — HE JOIMYCKAET CYIIECTBEHHBIX HETOUYHOCTEN; 3

GATTCHOY — YBSI3bIBAET YCBOEHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATENbHOCTHIO
HaIlpaBJICHUS,
— apTyYMEHTUPYET HayYHBIC TTOJIOKEHNUS,
— JIeJIaeT BBIBOJIBI U 000OIIECHMUS;
— BJIAJICET CUCTEMOM CTIeIMAIM3UPOBAHHBIX OHITHH.
— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY HW3JIaraeT €ro, OMHpascCh HA 3HAHUSA TOJBKO OCHOBHOM

«YHOBJIETBOPUTEIILHO» | JINTEPATYPHI;

«B3aYTCHO) — JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
— UCTIBITBIBACT 3aTPYAHEHUS B TPAKTUYECKOM NPUMEHEHUW 3HAHHUMA
HaIlpaBJICHNUS,
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHITUI

— cJ1abo apryMEHTHPYET HaydHbIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMyIUPOBaHUHU BBIBOJIOB H 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOH CIelIMaTu3UPOBAHHBIX TOHITHA.

HCYOOBJIICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAYUTENBHOH YacTH MPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IIPH
pPaccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KCHMUS;

— He (POPMYIHPYET BBIBOAOB M 0000IICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as 9K3aMeHa IpeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJis PK3aMEHa A
WHJIMKaTopa
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npegcraBieHsl B Tadbmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/ [lepedens BompocoB (3a1a 3ayera / . 3ayeTa
n/n pedeHb BOIIPOCOB (3a1a4) st 3aueta / qudd. 3auet HHKaTOPA
e OO6oOIIEeHHas CTPYKTYpa HHPOPMAIMOHHO-BeIuncanTensHoro | YK-1.V.1
KOMIIJIEKCa YK-1.V.3
YK-2.V.1
o Kitaccudukarnust ”HGOPMAIIMOHHBIX CHCTEM YK-2.B.2
YK-2.B.3
e OO0mIas XxapaKTEPUCTHKA U KIIACCH(HUKAIHSA IKCIIEPUMEHTOB IK-2.3.2
CpeICTBa MPOBECHUS SKCIIEPUMEHTA TK-2.B.1
IK-3.3.1
e JIBa moaxoJia K MOCTPOCHUIO HHPOPMAIIMOHHOM CUCTEMBI. 1IK-3.3.2
3ajaun U3MEPUTEIBHBIX CUCTEM TK-3.B.1
I1K-4.3.1

e [Ipunnumnel npeoOpa3zoBanus CUTHAIOB. MeTobl
npeoOpa3oBanus 10 NpuHIMIEI padoTsl AL

e [IpuHuumns! GyHKIMOHUPOBAHUS UHTEpPeiica

e [lporpammHoe obecrieuenue nuTepdeiica

e ArmnmapaTHble cpelcTBa UHTep(eiica

e Cucremsl coopa naHHbIX. OHOKAaHAIBHBIE CHCTEMBI
e MHorokaHalbHBIE CHCTEMBI

Bri6op ALIT u cucremsl coopa nanubix. Cepuiinbie ALIL.
Pexomenmarum no ucmoib3oBanuio AL
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[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMd B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB IS TECTOB

Ne . Kon
[IpumepHbIii IepedeHb BOPOCOB IS TECTOB
n/a WHIUKAaTOpa
1 1. Pazpsag — ato YK-1.V.1
2. 0X17 — B 1BOMYHOM ¥ BOCBMEPUYHON CHCTEMaX: YK-1.V.3
, YK-2.V.1
3. PaccumTath, IPEACTABHTH Pe3y/IbTaT B mectH. cucreme: (0x20 | OxFC) || YK-2.B.2
>>3= VK-2.B.3
[1K-2.3.2
[K-2.B.1
2 | 1. B IO3MIIMOHHBIX CHCTEMAax CUUCIICHHS OJIHA M Ta ke mudpa B 3amucu IK-3.3.1
qHCcIa UMEeT 3Ha4YeHHUs B 3aBUCMMOCTH OT TOTO pa3psjaa, rae oHa | [1K-3.3.2
pacIooXKeH. IK-3.B.1
2. 0x3B — B 1BOMYHOI U BOCBMEPUYHOHN CHCTEMAX: , | TIK-4.3.1
3. PaccunTath, IpencTaBUTh pe3ynbTart B IecTH. cucteme: (0X25 & Ox1F)
<<1=
3 | 1. B HEMO3UIIMOHHBIX CUCTEMAaX CUMCICHMS OJIHA U Ta ke IHdpa B 3anucu
qrca UMeeT 3HA4YEeHUs B 3aBUCIMOCTH OT TOTO pa3psiia, TJe oHa
PAcCIIONIOKEH.
2. 0x1C — B 1BOMYHOI M BOCBMEPUYHON CHCTEMAX: :
3. Paccuurtarts, npeacTaBUTh pe3ysbTaT B mIeCTH. cucteme: (0X3A << 1) |
OxF1 =
4 | 1. Jlnsa nepeBosa U3 OAHON CUCTEMBI B JIPYT'YIO UCIIOJIb3YETCSI METO]
2. 0XA4 — B 1BOMYHON U BOCBMEPUYHON CHCTEMaX: s
3. Paccuurars, npeacTaBuTh pe3yabTaT B MIeCTH. cucteme: (0XA >>5) &
0x2B =
5 | 1. {ns OpicTporo nepeBojia U3 JBOUYHON CUCTEMBI B IIECTHAALIATEPUUHYIO,
JIBOMYHOE YHUCIIO JIEITUTCSI TPYIIITaMH Ha .
2. 0x5D — B 1BOMYHOM ¥ BOCBMEPUYHOMN CHCTEMax: ,
3. Paccuurars, mpeAcTaBUTh pe3yiabTaT B MIECTH. cucteme: (0X3 << 4) |
(0xB >>2) =
6 | 1. lms OeicTporo mepeBoja U3 JBOUIHON CHCTEMBI B BOCBMEPHUHYIO,

JBOMYHOE YUCIIO JACTUTCS TPYIaMu Ha .
2. 0X22 — B TBOWYHOW ¥ BOCBMEPUYHOM CHUCTEMAaX: ,

3. Paccunrath, MpeaCcTaBUTh pe3ynbraT B miecTH. cucteme: (0X15 & 0x33)
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& Ox4E =

1. Hudporoii curnan -

2. 0x31 — B 1BOMYHOMN ¥ BOCBMEPUYHON CUCTEMAX: ,

3. Paccuurath, npeacTaBuTh pe3ynbTaT B mecTH. cucteme: (OXDA | 0x11) |
Ox7 =

1. ITonoxxuTenpHas TOTHKA CUTHAJIOB -

2. 0XB2 — B 1BOMYHOI 1 BOCBMEPUYHOM CHCTEMAX: ,

3. Paccunrath, MpeaCTaBUTh pe3yibTaT B miecTH. cucteme: (0XAD >>4) &
0x44 =

1. OTpunarenbHas JIOTMKa CUTHAJIOB -

2. 0x11 — B 1BOMYHOMN ¥ BOCBMEPUYHON CUCTEMAX: ,

3. Paccuurars, npeacTaBuTh pe3ysbTaT B meCTH. cucteme: (0XC2 << 3) |
0x18 =

10

1. IBe ¢hopMBbI Iepeiadn CUTHAJIOB B IIU(POBBIE YCTPOICTBA (Pa3HBIX IO
KOJINYECTBY UCIOIb3yEMBIX JIMHUH CBA3H) -

2. 0X8A — B 1BOMYHON ¥ BOCBMEPUYHON CHCTEMAX: ,

3. PaccunTath, IpeCTaBUTh PE3yNIbTAT B IIecTH. cucteme: (0X25 << 3) >>
2=

KoHTposbHbBIE U TPAaKTUYECKUE 3a1a4l / 3adaHus 1o Auciuiuirae (tabnuma 20)
Tabmuna 20 — [IpuMepHbIl nepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1ad / 3alaHui

Ne
n/ [TpumepHBIii TepeueHb KOHTPOJIbHBIX U MPAKTUYECKUX 3a/1a4 / 3aJaHui
o
CocTaBUTH MCEBOKO/ U MIPOTPAMMY MO YIPABJICHHUIO CBETOINOIAMH.
Tpebyercs pa3 B OJJHY CEKYHIY OJJHOBPEMEHHO BKJIIOYAaTh 00a CBETOINO/A,
Ha TMOJICEKYH IbI. CBETOMOIBI MTOIKIIIOUEHBI K I poBsiM BEIBoiaM PD1 u PD2.
IlceBmoxo: PC6 [ |
void setup() Do O t
PD1 ] o0 [
p2] ©O g
1 P3O
sy <€ O
void loop() cco (O meno
GND[J LLl [JAREF
PBE 1 >  [JAVCC
PB7 [ = [JPB5
pos ] <C PB4
PD6 [ [JPB3
PD7 [ [IPB2
PD8 [] JPB1
}
CocTaBUTh MCEBIOKO/I U MTPOTrpaMMy MO YIPABJICHUIO CBETOANOIAMH.
2 TpeOyeTcss pa3 BKIIOUNATH OJWH CBETOAUON , a KaXKAYI0 CEKYHAY MHraTh JIpyrum

CBETOAMOIOM Ha MOJIceKyHbl. CBETOAMOAbI MOAKIIOUEHB! K IU(poBbIM BhIBogaM PB3 u
PB2.
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IIceBmokon: Pce [J O
void setup() zg:’g © S
p2) © O
PD3C] 4y O
pa; <€ O
void loop() veerl (O meno
GND[J LLl [JAREF
PBE 1 >  [JAVCC
PB7 [ = [JPB5
pos]  <C (PB4
PD6 [ [IPB3
PD7 ] [1PB2
} PD8 [] CIPB1

CocTaBuTh MNCEBIAOKOJ W MPOrpamMmy IO YIPaBIEHUIO cBeToAuongamu. Tpedyercs pa3 B
OJIHY CEKyHIY IMONEpEeMEHHO BKIIOYaTh 00a ceronuona. CBETOAMONBI MOIKIIOYEHBI K

1idposbM BeiBogaM PD3 u PD4.

IIceBmoxo;: PC6 (]
void setup() PD0 [

PD1
{ PD2 ]
PD3 (]
} PD4 O]
void loop() vced

IGND[]
{ PB6 [
PB7 ] [1PB5
PD5 [] PB4
PD6 [] [JPB3
PD7 [ IPB2
} PD8 ] [JPB1

oooooo

[JGND
[JAREF
[JAVCC|

ATMEGA-168

1. Tpu Tuna ommrbOK aCHHXPOHHOTO MpUEMOTepeaaTInKa

2. 0x27 — mpencrasieHue Oaiita B KaHaJle epeavn (PUCYHOK, CO CTapT-CTON OUTAMN)

1. I[Ba criocoba pacuc€Ta KOHTPOJIbHBIX CYMM IIaKETa Mepcaavdun

2. OXBA — npeacraBnenue OaiiTa B kaHase niepeaun (PUCYHOK, CO CTapT-CTOI OUTaMM)

1. CtpykTypa cooOuieHtsi B KOMMYHUKAallMOHHOM ITPOTOKOJIE

2. 0x2C — npexacraBneHue OaiiTa B KaHalle nepeaun (pUCYHOK, CO CTapT-CTON OUTaMu)

1. OOuuit Bug ctpok NMEA
MPOTOKOJIA

2. OXAl — npexncraBieHne OaiiTa B KaHaye niepeadn (PUCYHOK, CO CTApT-CTOI OUTaMHM)

1. Komanas! Arduino nocienoBaTebHOTO prueMa U nepeaadu (epedrcanTh)

2. 0x85 — mpencrasienue Oaiita B kaHalie nepeadn (pUCYHOK, CO CTapT-CTON OUTAMN)

10

1. Otnuume ABOUYHO-ACCATUYHOTO KOAUPOBAHUSA OT ABOMYHOTO KOAUPOBAHUSA
JaHHBIX

2. 0x35 — mpencraBienue Oaiita B kKaHaJle epenaqn (PUCYHOK, CO CTapT-CTON OUTAMH)

11

1. BuT yeTHOCTH pacCUUTHIBAETCS Kak

2. 0x52 — mpezacrasieHue Oaiita B KaHaje nepeaadu (pUCyHOK, CO CTapT-CTOI OUTaMU)
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (POpPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0uie 21.

Ta6smma 21 — [lepeyeHb KOHTPOJIBHBIX PadboOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToau4eckre  MaTepUaibl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJIEp)KaTcsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTUpYIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O0yYaroluxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00Y4aroIIUXCsl IO OCBOCHUIO TUCIUTLINHEI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuaia

OCHOBHOE Ha3HAYEHHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHme cCOBpEeMEHHOHN JIEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O T€ME, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MpoOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JOCTHKEHUI HaydyHOW MbIcnu. B yueOHOM mporecce JEKIUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (YHKIWU. JIeKIHs packpbiBaeT MOHATUMHBIN arrapaT
KOHKPETHOM 00JlacTH 3HaHHs, €€ MpoOJIeMbl, JacT IIEIBHOE MPEACTaBICHUE O IUCHIUILIAHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMMU.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJy4EeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOHU TEME;

— TIOMy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEMO/IaBaTEIEM;

— pa3BuTHE MNpodecCHOHANBHO-IETOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOIO TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TOJyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSl HAYKM U TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaiIIne TOIbL;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMHUHOB U TTOHSITHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAllMEl  ClailIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIIHE.

CTpyKTypa OpeaoCTaBICHHMS ISKIIMOHHOTO MaTepHana.

— - BBOJHAs YaCTh — MMOKA3bIBACT MEPEUEHb PACCMATPUBAEMBIX B JICKITUU BOTIPOCOB, X
aKTYaJIbHOCTH JJIsI TPAKTUKHU TIPHOOPOCTPOCHHS, CBSA3h JIEKITMOHHOTO MaTepraa C
MpEeAbIIYIIMM U MOCIEeYIOIIUM MaTepuaiaMu; JaeTcs IEpeueHb OCHOBHOM 1
JIOTIOJTHUTEILHOM JINTEpaTyphI 10 TEME, BKIIIOYAsi pYKOBOSIINE TOKYMEHTHI;

— - OCHOBHAsl 4aCTbh — MOCJIEIOBATEIBHO MOKAa3bIBAIOTCSI BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOPETUYECKHE MOJIOKESHHUSI; TOKA3bIBAIOTCS OCHOBHBIE pacdeTHbIe (pOpPMYIIBL;

— - UTOTOBas YacTh — IMOJBOASATCS UTOTH 3aHATHS, aKTYATU3UPYIOTCS HanOOoJIee BaKHBIC
BOTIPOCHI; OTIPEIENIACTCS TEMATHKa OyIYyIINX MPAKTHUECKUX 3aHATHH 10 TeMe; qaétes
3aJlaHle Ha CaMOCTOSITEIFHYIO TIOJITOTOBKY; MPOU3BOSTCS OTBETHI HA BOIIPOCHI.
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11.2. Metoauyeckue ykazaHusl Uil OOYy4alONMIMXCS 1O y4acTHUIO B CEMHUHApax (eciu
npeodycMOmMpPeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Metoauyueckue ykazaHUs UIsi OOYYAIOIMIUXCS O TPOXOXKICHUIO MPAKTHUUYECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)

11.4. Metoauyeckue Yyka3aHUsS MJIs OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
paboT (eciu npedycmompeHro yueOHbim NiaHoM no OAHHOU OUCYUNIUHE)

B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOy4YaIOMUKUCS JODKEH YIUIYOUTh U
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBaTHU(PUKAUOHHON XapaKTEPUCTHUKON OO0YyJaroIerocs.
Brimonnenue nabopaTOpHBIX PabOT COCTOUT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BoinonHenue nabopaTopHbIX pabOT 00ydarOIMMCS SBJISAETCS HEOTHEMJIEMOM YacThIO
U3YYEHUS JUCIUIUIMHBL, OMIpEeNenseMOoll y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4Jaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUM U OOBEKTOB,
W3y4aeMbIX B paMKaXx JTAHHOW JUCITUILINHBI,

— 3aKpeIuicHHe, Pa3BUTHE W JICTAIM3AIMS TEOPETUYCCKUX 3HAHWM, MOJYyYECHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOHM MH(OpMAaLMK 110 U3y4yaeMON JUCIUILINHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K POBEICHUIO J1a00paTOPHBIX paboT

JlaGopaTopHble 3aHATUS HaNpaBiIeHbl Ha (POPMUPOBAHUE Y CTYJIEHTOB POPECCHOHATBHBIX
U TPAKTHYECKUX YMEHHHA, HEOOXOTUMBIX IS M3YYEHUS TOCIEAYIONINX YU4eOHBIX AMCIUIUINH:
BBIMOJIHATh ~ ONpENeNIeHHble  JeMCTBUSA, ONepaluu, HeoOXoIuMble B  IOCIEeAyrOIIeH
npohecCHOHANBHOM J1eATeNbHOCTH (B mpolecce y4eOHOM M MpPOM3BOACTBEHHOM NPAKTHKH,
HalMCaHUs BBITYCKHON KBaTU(pHUKAIMOHHON paboTsl). Hapsay ¢ ¢dopmupoBaHueM ymeHUd u
HaBBIKOB B Ipoliecce JabOpaTOpHbIX 3aHATUN 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIyOISIFOTCS
U KOHKPETH3UPYIOTCS TEOpPETUYECKHE 3HaHUs, BbIPA0AThIBA€TCs CHOCOOHOCTh M TOTOBHOCTh
HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ha MpPaKTHKE, Pa3BUBAIOTCA MHTEIEKTyaJbHbIE YMEHUS.
[Tpu BBIOOpE conepkaHus U 0ObeMa JIAOOPATOPHBIX 3aHATHUI ClelyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOTO MaTepuayia JUIsi YCBOCHHS, M3 BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBS3€H, U3
3HAYMMOCTH H3Y4aeMbIX TEOPETHUUECKUX TIOJIOKEHUH s mpezcTosied npodeccuoHanbHOM
JeSITEIbBHOCTH, U3 TOr0, KAKOE MECTO 3aHMMAaeT KOHKpeTHas paboTa B mpoiecce GopMUpOBaHUS
L[EJIOCTHOTO MPEICTABICHUS O COJIePKaHUH Y4eOHOM JUCIUTUINHBL.

Martepuain, BBIHOCHMBIH Ha 1a00paTOpHbIE 3aHATHSI TOJIKEH:

- cojJepXkaTb COBPEMEHHBbIE JOCTHXEHHMS HAyKM U TEXHUKM B OO0JIACTH H3ydyaeMoi
JVICIIATUTHHEI,

- OBITh MAaKCHUMaJbHO TPHUOIIKEH K pealbHOW MpodeCcCHOHATBHON IeATeIbHOCTH
BBIITYCKHHKA;

- OmupaTbcs HAa 3HAHUS W YMEHHUA YyxKe C(HOPMUPOBaHHbIE Yy CTYICHTOB Ha
MPEIIIECTBYIOIUX 3aHATUSAX MO JAaHHOW WM OOecreurBaromel JUCUUIUIMHE, MOAJIEPKUBAThH
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOTO O0YUEHUS;

- CTUMYJINPOBATh HHTEPEC K H3YICHUIO JUCIUTUINHBL,

- ONUPAThCs HA OPTaHU30BAaHHYIO CAMOCTOSITENIbHYIO PabOTy CTYJCHTOB.

[Ipu monroroBke K JabOpaTOpHBIM paboTaM OOyYarouuMcs HEOOXOAUMO H3YYUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTBLCS C JOIOJHUTEIBHOM JsmrepaTypoi. Ilpu sTtom ydecTs
pEKOMEHJalMu Tpenojaasaresis U TpeOoBaHUsA yueOHOM mporpamMMbl. B Xxoze moaroToBku k
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7a0opaTOpHbIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHATHUS W METOJUKU pacyera
IIOKa3aTeJel, OTBETUTHh Ha KOHTPOJIBbHBIE BOIIPOCHL.

CtpykTypa B hopMa OTYETA O J1abOpaTOPHOM padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B CeOS: TUTYJIBHBIA JIHCT,
(GOpMYJIMPOBKY 3a1aHHs, TCOPETHUYECKHE IIOJIOKEHHUS, HCIIOJIb3yeMbIe IIPH  BBIIOJHCHHUH
n1abopaTopHOi pabOThI, OMMCAHKUE MPOIECCa BBITIOIHEHUS 1a00paTOpHON pabOThI, OTyYCHHBIS
PE3yJIbTAThI U BBIBOIBI.

TpeboBanus k ohopMIEHUIO OTYETAa O JJAOOPaTOPHOU paboTe

[To xaxmoit abopaTopHOl pabOTE BBHIMONTHICTCS OTACIBHBIM OTYET. TUTYIbHBIA JHCT
obopmiieTcsT B COOTBETCTBHH ¢ ImabimoHoMm (oOpasmoM) mpuBeneHHbIM Ha caite ['YAII
(Www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAI[MK». TEKCTOBBIC U TpapruecKue
Matepuaibl 0GOPMIISIFOTCS B COOTBETCTBUU ¢ jAecTByrommumMu ['OCTamu u TpebGoBaHUSIMU,
npuBeneHHbIMA Ha caiite ['YAIlT (www.guap.ru) B paszgene «CeKTOp HOPMAaTHBHOMN
JTOKYMEHTAIUN».

11.5. Meroauyeckue yka3aHus Ui OOYYAIONIMXCS T0 MPOXOXKICHHIO KYpPCOBOTO
MIPOSKTUPOBAHHUS/BBIIIOJIHCHUS KYPCOBOH pPa0OTHI (eciu npedycmMompero y4eOHbIM HIAHOM NO
OaHHOU Oucyuniume)

11.6. Mertoauueckue ykazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PabOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpenICTBEHHOTO
YUYaCTHSI.

st oOydaronuxcst Mo 3a04HOM ¢opMe OOyUeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEIBHON padOTHI, Yy 00ydaromerocss GopMUPYETCs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6p€Ta€MBIX 3HaHI/II71, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCHEBAEMOCTH B TMEPUOJ OOYYECHHs, MOMOTaeT TOJYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MetoaudyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX PadOT (g 00y4aromuxcs
10 3204HOM (hopMe 0OyueHHs).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYArOMIMXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJarOIINXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IICNIbI0 OICHUBAHHS XO0Jia OCBOCHUS
IUCIHTIINHEL

MeToIpI TEKYIIETO KOHTPOJISI BEIOUPAFOTCS TIPEITOIaBaTeIeM CaMOCTOSITEIIbHO UCXO/IS U3

crenuUKA JUCIUILTAHBL.

Bo3MOkHBIE METOBI TEKYIIETO KOHTPOJISI 00 YIarOIIHXCSI:

—YCTHBIN ONPOC Ha 3aHIATHSIX;

—CUCTeMaTHYEeCKask IPOBEPKA BIMTOTHCHHS HHIUBUyaTbHBIX 3aIaHHIA;

—3alUTa OTYETOB 0 Ja00PaTOPHBIM paboTam;

—TPOBEJICHUE KOHTPOJIBHBIX padoT;

—TECTHPOBAHHUE;
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—KOHTPOJIb CAMOCTOATENBHBIX padOT (B MUCHMEHHOW MM YCTHON (opMax);

—KOHTPOJIb BBIIIOJIHEHUS! MHANBHIyaJIbHOTO 3a1aHUS HA IIPAKTHKY;

—KOHTPOJIb KYPCOBOTO MIPOSKTUPOBAHUS U BBHIIIOJHEHHUSI KYPCOBBIX padoT;

WHBIE BUJIBI, ONIPEACIIIEMBIE ITPENIOJaBATEIIEM.

B teuenue cemectpa oOyuaromuiicss 0pOpMIISIET OTYETHBIE MaTEPUAIBI B COOTBETCTBUH C
YCTQHOBJICHHBIMM  TPEOOBaHMSIMU U METOJaMM IPOBEJEHHsI TEKYIIEro KOHTpOJIA, U
IIPENO1aBaTellb OLEHUBACT NIPEACTaBICHHBIE MATEPUAIIBL.

IIpy noxBEenEHMM UWTOrOB TEKYLLErOo KOHTPOJSA YCIEBAEMOCTH B  BEJOMOCTb
0o0y4arolUMCsl  BBICTaBJISIIOTCS ~ aTTECTAllMOHHBIE  OLIEHKHM:  «@TTECTOBAH»,  «HE
arTecToBaH». CUCTEMa M BO3MOJKHBIE KPUTEPHUM OLIEHKH YYUTBIBACT 3HAHMS, YMEHHUS,
HaBbIKM W (WJIM) ONBIT JEATEIBHOCTH, XapaKTePHU3YIOUIME JTarbl (HOPMUPOBAHHS
KOMIIETCHIIMM JHUCUUIUIMHBL. Pe3ylbTaThl TEKYIIEro KOHTPOJIS JIOJDKHBI YYMTHIBATBHCS
IIPU IIPOMEKYTOYHOU aTTECTALUH.

11.8. MeToau4veckue yka3zaHUs JUIsl O0y4arONIMXCs MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTallUU.

[IpomexyrouHas  arTectauus  OOydalOIIMXCS  NpeAycCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYaeT B
cedst:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKHM 3HAHWM, MOJyYEeHHBIX
00y4JaromuMcsl TPU U3YYCHUU AUCHUILTUHBI, PU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYpPCOBBIX
paboT, HAYYHO-UCCIEA0BATEILCKUX PA0OT U MPOXOKIECHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
«OTJIIMYHOY, «XOPOILIOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

Pe3ynbTrarhl MpOMEXyTOYHOM aTTECTAllMM 3aHOCSTCS JeKaHaTaMM B JKypHal Yydéra
MIPOMEXKYTOUHOM aTTecTalluy, Y4eOHYI0 KapTOUKy U aBTOMATHU3UPOBAHHYIO HMH(POPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OIEHKH MO (haKyJIbTaTUBHBIM JUCIUIUIMHAM BHOCSTCS B 3a4€THYIO
KHUXKKY, BEAOMOCTb, yueOHyto kapTouky, AC I'VAII u, no cornacoBanuto ¢ 00y4aromumcs, B
MPUIOKEHUE K JOKYMEHTY O BBICIIIEM 00pa30BaHUU U O KBAIU(DUKAIIIH.

[Tocne mpoxoskIeHUst TPOMEKYTOUHOM aTTECTAIlK 00yJaromuics 00s3aH MPEA0CTaBUTh
B JICKAHAT 3a4E€THYIO KHUXKKY, OJTHOCTBIO 3alI0JIHEHHYIO MTPENO0/1aBaTeNIEM.

[lo  pesynapTaram  yCHEHNIHOIO  MPOXOXKJIEHUS  IMPOMEKYTOUYHOM  aTTecTaluu
00y4arolMMHUCST M BBINOJHEHUs y4eOHOro IUIaHa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThl
TOTOBSAT MPOEKT MpHKa3a 0 NePeBojie 00yJaroIuXCs ¢ Kypca Ha Kypc.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHUS

CopaeprxaHne U3MEHEHUH U JOTOTHEHUI

Jarta u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit
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