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Annoranus

Hucuumnuna «Opranuzanus oOMeHa HHoOpMaIMe» BXOAUT B 00pa30BaTEIbHYIO
porpaMMy BBICIIETO 00pa30BaHUs MO HAMpPaBICHHIO MOATOTOBKH/ cremmaibHocTH 12.03.01
«[IpubopocTpoeHue»  HaMpaBICHHOCTH  «ABHUAIlMOHHbIE OPUOOPHI W M3MEPUTEIHHO-
BBIUMCIIUTENLHBIC KOMIUICKCHI». Juciurummaa peanusyercs kadenpoit «Nel 1.

JlucuuniauHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMITETEHIUI:

IMK-3 «Crnoco0HOCTh TPHUMEHATh METOJIWKH W CPEACTBA MPOBEICHUS WCIBITAHUA U
OoTpabOTKH cuUCTEM OOpTOBOr0 OOOPYJOBaHUS AaBUAIIMOHHBIX KOMIUIEKCOB Pa3jIM4HOTO
Ha3HAUYCHUS»

[IK-4 «CnocobGHocTh pa3pabaThiBaTh M COTJIACOBBIBATH HMCXOJAHBIE JaHHBIE IpU
MpOoeKTUpOBaHUH (pa3paboOTKe) KOMIUIEKCa OOpTOBOrO OOOPYHOBAaHUS W €r0 IMOACHCTEM JIIst
ABUAIMOHHBIX KOMIUJIEKCOB Pa3IMYHOI0 HA3HAUCHUS.

Conepxanue AUCHUIUIMHBI OXBAaTHIBAET KPYr BOMPOCOB, CBSI3AHHBIX C TEOPETUUYECKUMU
MPUHIIMIIAMUA U OCOOCHHOCTSIMHU TMOCTPOEHUSI COBPEMEHHBIX MH(GOPMAIIMOHHBIX CUCTEM OOMEHa
uHpopMane COBPEMEHHBIX U TMEPCHEKTUBHBIX BBIYUCIUTEIBHBIX CHUCTEM Pa3IMYHOTO
HazHayeHus. Ocoboe BHMMAaHUE YAENSETCS apXUTEKType, IPUHLIMIAM paboThl U OCHOBaM
(YHKIIMOHUPOBAHHUST ~ OOPTOBBIX  A3POKOCMHYECKUX  HH(POPMAIIMOHHO-  M3MEPHTEIHHBIX
KOMIUIEKCOB JIeTaTeNbHBIX allaparoB, a TakXKe Ha3eMHBbIM cHcTeMaM OOecHedeHHus IMoJieTa U
00CITy>)KMBaHUSI a9POKOCMHYECKON TEXHUKH.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
ydeOHOro Tmpoliecca: JIeKIMH, JabopaTopHble padoTHI, caMoOCToOsITeNIbHasi ~ paborta
oOyuJaroierocsi, KOHCYJIbTallUH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIE€BAaEMOCTH, MPOMEXKYTO4YHas artectanus B ¢opme auddepeHInpoOBaHHOTO
3ayeTa.

OO0mast TpPyAOEMKOCTh OCBOEHHUS JUCIHUIUIMHBI COCTaBisAeT 3 3adeTHble eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI.



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,
TEJICKOMMYHUKAIINI, HOBBIX BUJIOB CBS3H.
[Ipenmerom kypca sBisietcst usyuenue 6oproseix UBK B pacuupennom nonumanuu, To ecth
B TOM NOHMMAaHUHM TE€pPMHUHA “U3MepeHue”’, (3To cOOp AAHHBIX, BBOJ AHAJIOTOBBIX CHTHAJIOB U
n3o0pakeHuit, onudpoBka wuHDoOpMaMM W T.aI.). B  YHCIO HM3ydaeMbIX IOMAJArOT
WH(OPMAIIMOHHBIE CUCTEMBI, HCIIOIB3YIOIINE PECypPChI TII00aTBHBIX CETEH; CUCTEMBI PEaTbHOTO
BPEMEHH, HCIONB3YIOIIUE PECypChl IMPOIECCOpPOB  HUPPOBOM  0OpabOTKM  CUTHAJIOB;
reonH()OpPMAIIMOHHBIC CHCTEMBI, a TaKXKe 0a30BOE MPOrpaMMHOE 0OecTIieueHrE, UCTIOIB3YEMOEe B
aTux cucteMax. CuCTeM U MPUIIOKEHUM, KOTOpbIe nomnaaaoT noj onpeaenenue UBK, ceronus
02pOMHOe Koauvecmao, 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
00pabOTKN JAHHBIX; BBIJCIUTE KIFOYCBBIC TCXHOJIOTHH.

1.2. JlucumnimHa BXOAMT B  COCTaB  dYacTH, (HOPMUPYEMOHl  y4aCTHHUKAMH
00pa3oBaTeNBbHBIX OTHOIICHHH, 00pa30BaTENbHOI MPOrpaMMBbl BBICILIET0 0Opa3oBaHUs (Janee —
OIl BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroLIMiCs TOJDKEH 00afaTh CleqyIoIuMH
KOMIIETEHIIMSIMU WU WX 9acTsMU. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKEHHS

Konu
Kareropus (rpynna) Koz 1 HanMeHoBaHNE HHIUKATOPA JOCTH)KEHHUS
HauMEHOBaHHE
KOMIIETEHIIH KOMIIETEHIIHH
KOMIETEHIINH
ITK-3 CriocobHOCTH
PUMEHSTh
METOAMKH U
CpeacTBa
IIPOBEACHUS
POBCACHIL [TK-3./1.3 ocymiecTBiseT pa3paboTKy
UCTIBITAHUN U > .
[TpodeccronanbHbIe CTPYKTYPHOM CXEMbI U3MEPEHUN U IPUMEHSIET
0TpabOTKH CUCTEM
KOMIIETCHIINH METO/]1bl 00pabOTKH JaHHBIX CUCTEM OOPTOBBIX
O6opTOBOTO %
MU3MEPEHUN
000pyI0BaHUS
aBUAIIMOHHBIX
KOMILJIEKCOB
Pa3IUYHOTO
Ha3HAYCHUS
[1K-4 Cnoco6nocts | I1K-4./1.1 umeeT u npuMeHsieT 3HAaHUSI O
pas3pabarbIBaTh U TEXHUYECKUX XapaKTEePUCTHKaX M MPUHLUIAX
COTJIaCOBBIBATh paboTel cucteM OOPTOBOrO 06OPYIOBAHMUS,
MCXOJIHBIE TaHHBIE OCHOBHBIX XapaKTEPUCTHUKAX JIETATEIbHbIX
npu anmnapaToB, OCHOBAaX aBUAI[MOHHOMN 3prOHOMMKH
[TpodeccronanbHbIe P p ’ H p ’
KOMITETEHIIHH POEKTUPOBAHUU BKJItOYast GOPMBI U BUABI MHUKAIIMH, OCHOBAX
(pa3paboTke) MIPOCKTUPOBAHUS KOHCTPYKIIUH OOPTOBOTO
KOMILIEKCa 000pyI0BaHUS
O60pTOBOTO [TK-4./1.2 pazpabaThiBacT UCXOHBIC TAHHBIE JIJIS

000pyIOBaHUS U €r0
HOJICUCTEM JUIS

MIPOBEJICHUS PACYETOB PEKUMOB
(OYHKIIMOHUPOBAHUS OOPTOBOTO 000PYTOBAHUS
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aBHAaITMOHHBIX
KOMIIJICKCOB
Pa3IMIHOro
Ha3Ha4YCHUA

2. Mecro nucuurunHbl B cTpykType OI1
Hucnunnmna Oa3upyercs Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYAEHTaAaMH IpPU H3y4YEHUU

CJICAYIONIMX JUCIUILIINH:
— Hudopmarnka

— KommbroTepHble TEXHOJIOTHH B IPUOOPOCTPOSHUHN

— Maremaruka. MaTeMaTHYeCKUNA aHAIN3
— BBenenue B HanpaBieHHE

— Hudpossie BbIUKCIUTENBHBIE YCTPOMCTBA U MUKPOIIPOIIECCOPHI

— OCHOBBI KOHCTPYHUPOBaHUS MPHOOPOB

3H3.HI/I$I, IMNOJIYYCHHBIC IIpU H3YUCHUH MaATCpuajia I[aHHOﬁ JUCHUIIIIMHBI,

CaMOCTOATEJIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH!

- MOI[GJ'II/IpOBaHI/IC IMpoueCcCoOB U CUCTEM

— OcHOBBI IIPOCKTUPOBAHUA UMCPUTCIIbHO- BEIYMCIIUTCIIbHBIX KOMIIJICKCOB

— Opraunuzanus ooMeHa nHpopMauu

— KommnexkcupoBanue HHPOPMAITMOHHO- U3MEPUTEILHBIX YCTPOUCTB
— AuropurMHYecKoe M porpaMMHoOe obecrieueHue

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHble 00 oOmeM oO0beMe IUCHUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BHJOB y4eOHOMN
paboTHI 110 AUCUHUIUIMHE (M paclpeieseHHe 3TON TPYI0EMKOCTH [0 CEMECTpaM) NMPEACTaBIEHBI B

Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTNHBI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp OuCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexrm (JI), (gac) 17 17
npakTuyeckue/cemuHapckue 3anstus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmoamenvnas padboma, Bcero (4ac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, Judd. 3au, | 3ayer 3auer

Dk3.**)

IIpumedanue: KaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCLUUILIMHEI 110 pa3eiaM U BUAAM 3aHSTUMN.

5
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Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.
Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI M KX TPYJ0EMKOCTh

Paznenbl, TeMBI TUCIUTUIMHEI Jlekmmu | 113 (C3) JIP KII CPC
(uac) (gac) (dac) (gac) (dac)

Cemectp 7

Pasmen 1. 2 4 9
Tema 1.1.
Tema 1.2.

Pasznen 2. 2 4 10
Tema 2.1.
Tema 2.2.

Pasgen 3. 5 10 10
Tema 3.1.
Tema 3.2.

Tema 3.3.
Tema 3.4.
Tema 3.5.

Pasnen 4. 2 4 10
Tema 4.1.
Tema 4.2.

Pasznen 5. 2 4 8
Tema 5.1.
Tema 5.2.

Paznen 6. 4 8 10
Tema 6.1.
Tema 6.2.

Tema 6.3.

Tema 6.4.

Hroro B cemectpe: 17 34 57

Uroro: 17 0 34 0 57

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHBIX 3aHATUH

HOMep pas3aciia HazBanue u COACPIKAHUC PA3JACIIOB U TCM JICKITMOHHBIX 3aHATHH

1 1. O01as xapakTepucTHKA cucTeM 00MeHa nHGopManueii.
Tema 1.1. Onncanue oduieit 3agaun oOMeHa HHPpoOpMaIuei.
Ucropus oomena nndopmanueir. CUCTEMBI CYUCIICHHUS,
noOuTOBas JIOTHKA, OyJIeBa JIOTHKA, KOJUPOBaHNWE HH(DOPMAITUH.
Tema 1.2. ®usnueckne KaHaIbI CBS3U.

Buras nmapa, koakcuanbHbIN Kabesb, JUCKpeTH3aIMs,
KBAHTOBAHHUE.

2 2. Opranusanusi o0OMeHa MHGOpPMAaIU¥ BHYTPH
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MHMKPOKOHTpOJLJ1epa.

Tema 2.1. Mukpokontposnep Atmegal68 3HakoMcTBO,
YIIPOILIEHHAs! apXUTEKTYpa, pacloiokeHue Hor. Peructpol
nporieccopa, miardgopma Arduino. CriocoOsl ipecTaBICHUS
nH(OpMAaLIUY, TUIIBI JAHHBIX, XpaHEHHE JaHHBIX, KOJIMPOBAHUE
LEJIBIX YHCEJI, CHMBOJIOB.

Tewma 2.2. IlceBnokon oneparuii. [IporpammupoBanue oOMeHa Ha
wiargopme Arduino.. IIporpaMMupoBaHue ¢ UCIIOJIb30BAHUEM
nepeMeHHbIX, GyHkui. Pabota ¢ mamMsaThio, IpepbhIBAHUAMU,
pOCTEHIIIe NPorpaMMmBl, cpesia mporpammupoBanus Arduino.

3. Opranuszanusi o00MeHa JAHHBIMUA MUKPOKOHTPOJLJIEpPa ¢
BHELIHUMH yCTPoOiicTBaMM.

Tewma 3.1. O6mue cBenenust 00 uaTEpdericax O0PTOBBIX CUCTEM.
Wutepodeiice! st cBsasu ¢ natunkamu. AL, BeIOOp paspsaHocTH,
B3aumMoeiicTBre ¢ BHEITHUMH YCTPOHCTBAMU — KHOIIKH,
cBeroanobl. [lepeqaua KoMUpOBaHHBIX JaHHBIX, paboTa C
MIPO3BOHKOM, OCIMIIOrpadoM, 3a/iep:KKka BO BPEMCHHU.

Tema 3.2. IlocnenoBarenbHbIH, TapasienbHbIH HHTEP(EHCHI.
[TonoxxutenpHasi U OTpHULIATENILHAS JIOTHKA. AJpecarus,
Jorudeckue ycioBus. PazpaboTka npuioxeHuil no nepegayde
JIAHHBIX 13 MHUKpOKOHTposuiepa Ha [1K.

Tewma 3.3. Unarepdetic RS-232. PaboTa ¢ TepMUHATHEHBIMA
nmporpaMmamu, (opMar ciioBa, XapaKTepUCTUKU IPUEMHHUKOB,
nepeaatyrkoB. [IpoTokon nepenayn JaHHBIX, pean3aius
MPOTOKOJIA.

Tewma 3.4. Unrepdeticet RS-422, RS-485. CnoxHbIE IPOTOKOJIBI,
MaKeThl, KOHTPOJIbHBIE CYMMBI.

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

4. Opranuszanus o0MeHa JaHHBIMH M0 JIOKAJIBHON CETH.

Tema 4.1. Unrepoeiic Ethernet. CereBas monens OSI, Tomosnoruu
ceTel, KOMyTaToPBl.

Tema 4.2. IIporokoinsl nepeaaun ganubix 1CP/IP, UDP. Pabora ¢
npunoxxernuem WhiteShark.

5. BzanmopeiicTBHe 4eJ10BeK-MAallIMHA B IPHOOPHOM
KOMILJIEKCe.

Tema 5.1. Unrtepdeiic nunot-JIA.

OrpaHnyeHHs Ha XapaKTEPUCTUKH YEJIOBEKa-0IepaTopa.
[IpoexTupoBaHue OpraHOB YIIPABICHUS C TOUKHU 3PEHUS
IPrOHOMUKH.

Tema 5.2. IlpoexTrpoBanue rpaguueckux MOIb30BATEIBCKUX
uHTEpPEcoB.

OO1u1re cBeieHus U3 3PrOHOMUKH U CIIOCOOBI peaTH3alty.

6. IlpoexTpoBaHKNe NPHOOPHBIX KOMILJICKCOB

Tema 6.1. PazpaboTka TpeboBanuii Ha 0OMeH HHpOpMaIeit
MEXy TPUOOPHBIMH OJIOKAMH.

Pa3paboTtka nporokosia oOMeHa Ha OCHOBaHUM CBEJIEHUI 00
YCTPOMHCTBAX, UCIOJIB3YEMbIX HHTEP(EHCOB.

Tewma 6.2. PazpaboTka cXeMbl COeAMHEHUHN B TPHOOPHOM
KOMILJIEKCE.

Tema 6.3. [IpoekTupoBaHNE YCTPOUCTB-KOHBEPTEPOB.
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uHpopMaImen.

Ha ocHoBanuu 3a1aHHBIX HHTEP(ENCOB pacyeT U peann3anun
KOHBEPTEPOB U3 OJTHOTO HHTEpdeiica B IPYyrou.
Tewma 6.4. IlepcriekTUBBI pa3BUTHsI OOPTOBBIX CHCTEM OOMEHa

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6mmma 5 — [IpakTudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

Ne
/o

TeMbl MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKUX 3aHATHN

No
TpynoemMkocTs, | pasaena
(dac) JTUCIIUTI
JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIC .

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne

/o

HaumenoBanue nabopatopHbix padboT

TpynoeMkocTs,
(dac)

Ne paznena
JTUCIUTITUHBI

Cemectp 7

VipasiieHre CBETOAMOIaMH Ha OTJIa[0YHOM
rwtate Arduino

VipaBiieHHe CBETOIMOAaMH Ha MaKeTe B3JIETHO-
M0CaI0YHOH MOJIOCHI C UCTIONIb30BAHUEM
wiatgopmer Arduino.

HccnenoBanue muppoBbIX BXOIOB HA OTIIAJOYHOMN
mwiare Arduino

HcciieqoBanue aHaJIOrOBbIX BXOJIOB HA
oTiranouyHou mare Arduino

HccneqoBaHne aHaJIOrOBBIX BBIXOOB HA
oTiranogHoi miare Arduino

CocraBreHre IpoTOKoJIa 0 TpeOOBaHUIM U
pa3paboTKa MPUIOKEHUS C AHATIOTOBBIM
uHTepdeiicoM K JaTYuKy U repepade 1o
nocienoBarenbHOMY IopTy RS-232
KOMIIBIOTEPY.

OmpeneneHne u ycTpaHEHNE HEMOMIAI0K B
npuOOPHON CUCTEME C IIU(PPOBBIM TATUUKOM TI0
unrepdericy Arinc-429.

[IpoekTupoBaHue u peain3anusi CUCTEMbI U3 ABYX
yctpoiicTs o Ethernet ¢ unaukaropom Ha 6ase
FlightGear u nporoxomom UDP.

Omnpenenenre U yCTpaHEHHUE HEMONAI0K B
pUOOPHOI crcTeMe C MUGPOBBIM JATIYMKOM T10
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unTepdeiicy Mil-STD |
Bcero: 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOITHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMoCTOsSTeNNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrosTensHoil paboTh
qac qac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
33 33
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOIIIO 8 8
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
Kontposnbuble paboTsl 3a04HKKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 16 16
attecranuu (ITA)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIOIIMXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOINYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeyeHb IEUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHp eYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B Tabmuile 8.
Tabmuna 8— [lepedeHb NMeYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

KommuecTBo 9K3eMILTSIPOB B
MIudp/
bubnuorpaduueckas ccplika Oubmoreke
URL agpec
(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)
681.2(075) | Bop3enko A. «IIpakTrueckas SHIUKIOEIHS 20
Bb25 1o anmnaparHomy obecriedenuto IBM PCy,
Kues. «/Inanektukay, 2004
658 «ConpspKkeHre JaTYMKOB U YCTPOMCTB BBO/IA 20
C60 JTaHHBIX ¢ koMibloTepamu IBM PCy, mon.
Pen. V. Tomnkuuca u JIx. Ya0crena.
Mocksa, «Mup», 2012.
629.7 KyuepsBeiit A. A. bopToBsie 40
A95 uH(pOpMaIMOHHBIE cHCcTeMbl. Kypc neknui.
VinesHoBck, 2014 r.




621.396 I'ym. M. «Anmapatssie cpenctsa IBM PCy 30

75 Canxkr-IlerepOypr, «ITutepy», 2009 r.
654.3 CornpspkeHre JaTYMKOB U YCTPOUCTB BBOJA 35
C25 naHHbIX ¢ kommbioTepamu [BM PC: Tlep. ¢

anri. / Ilox pen. V. Tomnkunca, [[x.
Vs6¢Tepa. — M.: Mup, 2002. — 592 c.

7. IlepedeHs 371€KTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL aapec HaumenoBanue

www.perliouk.ucoz.ru Iepconanbusblii caiiT npeniogasaresns ['Y Al [lepmoka B.B.

wwwe.allrefs.net/c38/4ew75/p27/ | Opranu3zanusi ooMeHa HHpOpMAIel/ DIEKTPOHHBIN
CIIPAaBOYHUK

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmumna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOIO Mpoliecca Mo AUCIUITITNHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTenbHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBiIeH B Tabnuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 JlexuMOHHAs ayAUTOpUS 12-07
MynbTumMeanitHas JeKUMOHHAs ayIUTOPUS 12-07
Crnenmanu3upoBaHHasi 1abopaTopust «ABTOMATH3AINH 12-07
HAyYHBIX HUCCIICOBAHUI»
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10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTalN
10.1. CocTaB OIICHOYHBIX CPEACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[HH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

By npomexxyTo4HON aTTecTanuu [TepedyeHb OIICHOYHBIX CPEACTB

3aueTr

CHmcoK BOMPOCOB;
TecTtsr;
3amaun.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MpPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeacHa B Tabnuie 14. B Teyenue cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,Z[ynLHO-prITHHFOBOfI CHUCTCMbI yHI/IBepCI/ITeTa, IIpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHbBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM 4KTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHIUI

5-0ayuipHad mIKama

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
GaduTCHO»

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOWMJ IPOrPaMMHBIH
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIISI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONUPAasCh HA 3HAHUS OCHOBHON W JIONOJHHUTEIBHOH JIMTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUICCKOM
JeSITEIIbHOCTHIO HAIPABJICHHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITeIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HaYYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIQJICET CHCTEMOMH CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl;

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM NPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHMS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTHYHO BIAJECET CHCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH NP
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCHIBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NMPUMEHEHUH 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHUS;

— He (OPMYIHPYET BBIBOJAOB M 0000IICHHIA.
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10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBlieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /i Ilepedenn BompocoB (3a1a4) Uil SK3aMeHa

Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it ITepedens BompocoB (3a1a4) 1uist 3adera / nudd. 3auera

e (O06o006meHHas CTPyKTypa HHGOPMaIIMOHHO-BBIUNCIUTEIHLHOTO
KOMILIeKCa

e Kiraccuduranust ”HPOPMALMOHHBIX CHCTEM

e OOmas XxapakTeprUCTUKA U KIIACCH(PHUKAINS YKCIIEPUMEHTOB CPEIICTBA
MPOBECHUS SKCIICPUMEHTA

e JlBa moaxoja K MOCTPOEHUIO HHPOPMAIIMOHHON CUCTEMBI. 3a/1aun
W3MEPUTEIIBHBIX CUCTEM

e [IpuHUHMITEI TpeoOpa3oBaHUsl CUTHAJIOB. MeTOIbI TpeoOpa3oBaHus 10
npuHIUIB padoTel ALTT

o [IpunHnmmel GyHKIIMOHHUPOBAHUS UHTEpeiica

e [IporpammHoe obOecrieuenue nutepdeiica

e ArmnmapaTHble CpelcTBa HHTepgeiica

e Cucremsl cOopa maHHbIX. OTHOKAHATBEHBIE CUCTEMBI
e MHOroKaHaJbHBIE CUCTEMBI

Brei6op AIIT u cuctemsl coopa nanubix. Cepuiinbie ALIL. Pexomenaanuu
1o ucnosibzoBanuio AT

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
) KypcOBO#l paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer uis  mipoBeleHUS TIPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne n/nn IIpuMepHBIii IepedeHb BOIPOCOB JUIsl TECTOB

1 1. Pa3zpsm — 3T0
2. 0x17 — B TBOMYHOI ¥ BOCbMEPUYHOU CHCTEMAX: ,
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3. Paccunrats, MpeacTaBuTh pe3ynbraT B mecTH. cucteme: (0X20 | OXFC) >> 3 =

1. B MO3UIIMOHHBIX CHCTEMaX CYMCIICHUS OJTHA M Ta ke Idpa B 3aIIUCH YUCIIa UMEET
3HAUEHUS B 3aBUCUMOCTH OT TOTO pa3psija, Ie OHA PACIIOIOKEH.
2. 0x3B — B 1BOMYHOI ¥ BOCBMEPUYHOM CHCTEMaX: ,

3. Paccumrarh, MpeICTaBUTh Pe3yibTar B mecTH. cucteme: (0X25 & Ox1F) << 1=

1. B HEMO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS OJJHA U Ta ke Hu(pa B 3alIUCH YHCIIa
uMeeT 3HAYEHHsI B 3aBUCHMOCTH OT TOTO Pa3psijia, I/ie OHa PACIIOI0XKEH.
2. 0x1C — B 1BOMYHOH ¥ BOCBMEPHUYHON CHCTEMAX: ,

3. PaccuuTars, nmpeactaBuTh pe3yabTat B mecTH. cucteme: (0X3A << 1) | OxF1 =

1. lng nepeBoja U3 OJJHOW CUCTEMBI B APYTYIO UCIIOIB3YETCS METO/

2. 0XA4 — B 1BOMYHON U BOCBMEPUYHOU CHCTEMAX: ,

3. PaccuuTats, MpeJCTaBUTh Pe3yabTat B miecTH. cucteMe: (0XA >>5) & 0x2B =

1. g 6IcTpOro nepeBoja U3 ABOUYHON CUCTEMBI B IIECTHAAIATEPHUHYIO,
JBOMYHOE YUCJIO ICTUTCS TPYITIaMu Ha )
2. 0x5D — B ABOMYHOM U BOCBMEPUYHOMN CHCTEMaX: s

3. PaccuuTats, MpeACTaBUTh PE3yJbTaT B IIeCTH. cucteMe: (0X3 << 4) | (0xB >>2) =

1. lnsa 6icTporo nepeBojia U3 ABOUYHON CUCTEMBI B BOCBMEPUYHYIO, JBOMYHOE
YHCIIO ISTUTCS TPYIIIaMHu Ha )
2. 0X22 — B TBOMYHOI ¥ BOCBMEPUYHON cHCTEMAaX: s

3. PaccuuTarth, MpeACTaBUTh pe3yabTaT B IecTH. cucteme: (0X15 & 0x33 ) & Ox4E =

1. udposoii curnan -

2. 0x31 — B TBOMYHOI ¥ BOCBMEPHYHON CHCTEMAaX: s

3. PaccumuTtars, nmpeactaBuTh pe3yabrat B mecTH. cucteme: (0XDA | 0x11) | OX7 =

1. IlonoxuTenbHas JIOTHKA CUTHAJIOB -

2. 0xB2 — B 1BOMYHO# 1 BOCBMEPHYHON CHCTEMAX: ,

3. PaccuuTats, mpeacTaBUTh pe3yabTat B mecTH. cucteme: (0XAD >> 4 ) & 0x44 =

1. OTpunarenbHas JOTUKa CUTHAJIOB -
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2. 0x11 — B 1BOUYHOI ¥ BOCBMEPUYHOMN CUCTEMAX: ,

3. Paccumrars, MpeCTaBUTh Pe3yibTaT B mecTH. cucteme: (0XC2 << 3) | 0x18 =

10 1. /IBe opmbl mepenayn CUTHAJIOB B IU(PPOBBIE YCTPOMCTBA (Pa3HBIX MO KOJIUYECTBY
HCIOJIb3YEMBIX JINHUHN CBSI3H) -
2. OX8A — B 1BOMYHON U BOCbMEPUYHON CHCTEMAX: ,

3. Paccumrarh, PeCTaBUTh PE3YJIbTAT B MICCTH. cucTeMe: (0X25 << 3) >>2 =

1. KoHTpobHBIC M IPaKTHYECKHE 3a1a4H / 3aJaHus 110 qucuurirae (tadbauma 20)
Tabmuna 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 33714 / 3aJaHul
No
n/ [TpumepHbIi TepeyeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3a/1a4 / 3a1aHui
ol
CocTaBUTh NCEBIOKO/I U TPOrpaMMy MO YIPABJICHUIO CBETOANOIAMH.
TpeOyercst pa3 B OJJHY CEKYH/IY OJJHOBPEMEHHO BKJIFOYAaTh 00a CBETOINO/IA,
Ha MoJceKyH 1bl. CBETOAMO/IbI MOAKIIOUEHBI K IM(poBbriM BhiBoiaM PD1 u PD2.
IIceBmokon; PC6 [ |
void setup() Do [ O
{ PD1 o0 [
p2; © O
1 PD3] Yy O
} ey <€ O
void loop() veerl (O menp
GND[J L CJAREF
PBE 1 >  [JAVCC
PB7 [ = [JPB5
s <C PB4
PD6 [] [JPB3
PD7 (] [1PB2
} PD8 [] [JPB1
CocTaBUTh NCEBAOKO/ U MTPOrpaMMy MO YIPABJICHUIO CBETOANOIAMH.
TpeOyercss pa3 BKIIOUNATH OJUH CBETOAUON , a KAXKAYI0 CEKYHAY MHrarh Jpyrum
CBETOJIMOJIOM Ha ToJICeKyH/Abl. CBETOAMOIbI MOAKIIOYEHBI K IU(PPOBLIM BhiBogaM PB3 u
PB2.
IIceBmokon; PC6 [ |
void setup() PDO [ 0
PD1 ] w [
pp2] ©O g
2 P34y O
sy <L O
void loop() cco (O o
GND[J LUl [JAREF
PB6 ] >  [JAVCC
PB7 [J = [JPB5
P51 <C PB4
PD6 [ [PB3
PD7 [] [JPB2
PD8 ] pPB1
}
CocTaBuTh TICEBIOKOJ U MPOrpaMMy IO YIPaBICHUIO CBETOAMOAaMH. TpelOyeTcs pas B
4 | ogHY CEeKyHIy TMONEepeMEHHO BKIIOYaTh 00a cBeToauoja. CBETOMMOMABI MOAKITIOYEHBI K

¢ posbIM BeiBoJam PD3 u PD4.
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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

1. Tpu Tuna omrOOK aCHHXPOHHOT'O MpUeMoIepeaaTInKa

2. 0x27 — mpencraBieHue Oaiita B KaHaJle epenadn (pUCYHOK, CO CTapT-CTON OUTaMN)

1. /IBa cioco0a pacyeTa KOHTPOJIbHBIX CYMM MaKeTa Iepeaadu

6 | 2. OXBA — npexcraBienue Oaiita B kaHaie nepenadyn (pUCyHOK, CO CTApT-CTON OUTaMu)

1. CprKTypa COO6H.I€HI/I${ B KOMMYHHUKAIIUOHHOM IIPOTOKOJIC

v
2. 0x2C — npencraBiieHue Oaiita B KaHaJie nepeadu (pUCyHOK, CO CTapT-CTON OUTaMu)
1. O6muii Bug ctpok NMEA

g | MpoTOKoNA
2. OXAl — npezncraBieHue OaliTa B KaHase nepeiayn (PUCYHOK, CO CTapT-CTOI OUTaMM)
1. Komanas! Arduino nocieoBaTebHOTO MpUeMa U rnepeaayu (MepeuncinTh)

9

2. 0x85 — mpencraBienue Oaiita B KaHalle epeiaun (pPUCYHOK, CO CTapT-CTON OUTAMN)

1. OTu4ne TBOMYHO-JECITUIHOTO KOJUPOBAHUS OT JBOUYHOTO KOJMPOBAHUS
10 | maHHBIX

2. 0x35 — mpencrasienue Oaiita B KaHaJle repenaqn (PUCYHOK, CO CTapT-CTON OUTaMN)

1. BUT 4eTHOCTH PACCUNTHIBAETCS KAK

11

2. 0x52 — mpencrasienue Oaiita B KaHaJle epenaqn (PUCYHOK, CO CTapT-CTON OUTAMN)

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUUIUIMHE OOydYarolUXcsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTHpyOIIUX NOPSAAOK M MPOLERYPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluyu 00y4JaroIuXxcs
I'VAIL
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11. Meroauyeckue yKa3aHus A1 00y4JaOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTanbHBIX TpPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTYDKEHUI Hay4yHOH Mblciu. B yueOHOM mporecce JEeKIUs BBINOJHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJbHOE MPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[Inanupyemsble pe3yabTaThbl IPU OCBOEHUH 00yYaroIKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIEBOW YCTAaHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENOJaBaTEIeM;

— pa3BuTHEe NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON PaboTHI,

— TOJy4YyeHUE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepualn MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCMOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAETBHBIX TEMATHK 10 JAUCLUIIINHE.

CrpyKTypa nNpefocTaBieHusl JEKINOHHOIO MaTeprania:

— - BBOJHA$ 4acTh — [10Ka3bIBAET MEPEUEHb pACCMAaTPUBAEMBIX B JIEKI[UU BOIIPOCOB, UX
aKTyaJIbHOCTb JUIsl IPAKTUKH MTPUOOPOCTPOEHHUS, CBS3b JIEKIIMOHHOTO MaTepHana C
IPEIBIAYIINM U TIOCIENYIOUIMM MaTeprallaMu; JaeTcs IEpeUueHb OCHOBHOW U
JIOTIOTHUTEIbHON JIUTEPATYpPhI IO TEME, BKIIIOYas pyKOBOSAIINE JOKYMEHTHI;

— - OCHOBHAsl 4aCTh — IIOCJIEA0BATENBHO NIOKA3bIBAIOTCSI BBIHOCUMBIE BOIIPOCHI, PACKPBIBAKOTCS
TEOpEeTUYECKHE MOJ0KEHHUS; TOKA3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (POPMYJIbI;

— - UTOTOBas 4acTh — MOABOJISATCS UTOTH 3aHATHS, aKTYaIU3UPYIOTCS HarboJiee BaXHbIE
BOIPOCHI; OMpEIeNaeTcsl TeMaThKa OyIyIIuX NPaKTUYECKUX 3aHATHI 10 TeMe; qaércs
3a/laHue Ha CaMOCTOSITENBHYIO [TOATOTOBKY; IPOM3BOJSATCS OTBETHI Ha BOIPOCHI.

11.2. Metoauueckue ykazaHUs Uisi OOydaroluXcs MO Y4YacTHIO B CEMHHAapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroaudueckue ykazaHus sl OOyYaroIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedycCMompeno yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

11.4. Meroauueckue yka3aHus s OOYyYaroIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (ecau npedycmompero yueoOHbiM NAaHOM N0 OAHHOU OUCYUNTIUHE)

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh U
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKM, OBIAJCTh COBPEMEHHOW METOAMKON M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBHUHM C KBAJU(PHUKAIMOHHON XapaKTEePUCTHKONH OO0YyJaromerocs.
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Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 11ab0paTopHBIX paboT 00y4YaromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKUX 3HAHHUM, MOJYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOoOBaHMS K TPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGopaTopHble 3aHATUS HalpaBieHbl Ha (OPMHUPOBAHUE Y CTYJICHTOB IPOPEeCCHOHATBHBIX
U TPAKTHYECKUX YMEHHH, HEOOXOMUMBIX IJISi M3YYCHUS TMOCIEAYIONMX YYeOHBIX TUCIHILIHH:
BBIIIOJIHATh ~ ONpEJeNIeHHble  JeHCTBUA, ONepaluu, HeoOXoIuMble B  IOCIEAYyrOLIEH
po(hecCHOHANBHON J1eATENbHOCTH (B Ipouecce y4eOHOM M IPOM3BOACTBEHHOM NPAKTHKH,
HalMCaHUs BBIYCKHOM KBaIM(pHUKAIMOHHON paboThl). Hapsay ¢ dopmupoBaHueM ymeHUd u
HaBBIKOB B IIpoliecce JaOOpaTOPHbIX 3aHATUN 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIyOIsIFOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HaHUs, BbIPA0AThIBA€TCs CHOCOOHOCTh M TOTOBHOCTh
UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS HA MPAKTHUKE, PA3BUBAIOTCS MHTEIUICKTYaJbHBIC YMEHHUS.
[Tpu BBIOOpE conepkaHus U 0ObeMa JIAOOPATOPHBIX 3aHATHUI CielyeT UCXOIUTh U3 CI0KHOCTU
y4eOHOTO MaTepuaja Uil YCBOCHHS, M3 BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBS3€H, U3
3HAYMMOCTH H3YyYaeMbIX TEOPETHUYECKUX IOJIOKEHUNM Ui MpelcToseld npodeccuoHaIbHON
JeSITEIbBHOCTH, U3 TOr0, KAKOE MECTO 3aHUMAaeT KOHKpeTHasi paboTa B mpouecce GopMUpOBaHUS
LEJIOCTHOTO MPEJCTABICHUS O COJIePKaHUM y4eOHOM JUCIUIUINHBL.

Marepuan, BBIHOCUMBIN Ha TaOOpaTOpHbIE 3aHATHS J10JKEH:

- coJepXkaTb COBPEMEHHBbIE JOCTHKEHHMS HayKd M TEXHUKH B 00JacTH HU3yyaeMmoi
JVICIIATUTAHEI,

- OBITh MAaKCHUMaJbHO MPHUOIIKEH K peaJbHOW MpOopEecCCHOHATBHON eATeIbHOCTH
BBIITYCKHHKA,;

- OmupaTbcs Ha 3HAHUS W YMEHHUA YyxkKe C(HOpPMUPOBaHHbIE Yy CTYICHTOB Ha
NPEIIECTBYIONINX 3aHATHIX MO JAaHHON WM 00eCTeYMBAIONICH MUCIHILINHE, MOIECPKUBATh
CBSI3b TEOPETUYECKOT0 U MIPAKTUYECKOTO O0yUEHHUS;

- CTUMYJINPOBATh HHTEPEC K H3YyUCHUIO JUCIUTUINHBL;

- ONUPAThCs HA OPTaHU30BAaHHYIO CAMOCTOSITENIbHYIO PabOTy CTYJEHTOB.

[Ipu mnoarotoBke K JaboOpaTOpHBIM paboTaM OOy4aroUIMMCS HEOOXOJWMO H3YYHTh
OCHOBHYIO JIUTEPATypy, O3HAKOMHUTBCS C JONOJIHUTENbHOW nureparypoil. Ilpu sTtom yuectsb
PEKOMEH/IAllMU TIpeTioiaBaTeNisi U TpeOoBaHMs y4deOHOW mporpamMMbl. B Xome MOAroTOBKH K
7a00paTOpHBIM paboTaM HEOOXOAMMO OCBOMTH OCHOBHBIE MOHATHUS W METOJUKU pacyera
nokasareJseid, OTBETHTh Ha KOHTPOJIbHBIE BOIIPOCHI.

Crpykrypa u dhopMa oTyeTa o JjabopaTopHOU paboTe

Otuer o mabopaTopHOW paboTe [ODKEH BKIIOYATh B Ce0S: TUTYIBHBIM JIHCT,
(GOpMYIMPOBKY 3aTaHUS, TEOPETHUYCCKHE IIOJIOKEHUS, HCIIOJIb3yeMbIe TIPH  BBITIOJHCHUH
n1abopaTopHOI paboThI, OMMCAHKUE TIPOIECCa BBIMIOIHEHUS 1a00paTOpHOM paboThI, TOTyYEHHBIS
PE3YJIbTAThI U BBIBOIBI.

TpeboBanus k ohopMIIEHUIO OTYETa O JJabopaTopHOU paboTe
ITo xaxmoit naboparopHON paboTe BBIMTOIHSACTCA OTIENbHBIM OTYET. TUTYIBHBIA JHCT
obopmiieTcss B COOTBETCTBUU ¢ ImabimoHoM (oOpasmom) mpuBeacHHbIM Ha caiite ['YAII
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(www.guap.ru) B pasaene «CeKTOp HOPMATUBHOM JOKYMEHTAI[MU». TEKCTOBBIC U TpadrueCKue
MaTepuaibl oGOpPMIISIIOTCS B COOTBETCTBUU ¢ jAecTByrommmMu ['OCTamu u TpebGoBaHUsIMU,
npuBefcHHbIME Ha caiite ['YAII (www.guap.ru) B pasgene «CekTop HOpPMAaTHBHOM
JIOKYMEHTAIUN».

11.5. Meroauueckue yka3aHus Ui OOYYAIONIMXCS IO TMPOXOXKICHHIO KYpPCOBOTO
IPOCKTHUPOBAHUS/BBINIOIIHEHUSI KyPCOBOW palOTHI (eciu npedycmMompeno yu4eOHviM HAAHOM NO
OaHHOU oucyuniume)

11.6. Mertoauueckue yKazaHus JUIsl OOYYAIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENBLHONW paboThI, y oOydaromerocs (GopMUpyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC'—II/IBaeT BBICOKHUU
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TIOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckMMH ~ MaTepualilaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 10 TUCIUILTHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 32049HOM (hopMe 0OyUeHHS).

11.7. MeTtoauueckue yKazaHMus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOrO B TEUEHUE CEMECTpa C IIeJbI0 OLEHHBAHUS XO0/1a OCBOCHHMS
JUCITUATIITUHBI.

MeTopl TeKYIIEeT0 KOHTPOJIS BRIOUPAIOTCS MPEToIaBaTeIeM CaMOCTOSITEIbHO UCXOIS U3

crienu(UKU JUCITUTUTHHBI.

Bo3MoskHBIE METOJIBI TEKYLIIETO KOHTPOJISE 00yYarOIIUXCSL:

—YCTHBIA ONPOC HA 3AHATHUSX;

—CHUCTEMAaTUYECKasl MPOBEPKA BBIOJTHEHUS! MHANBUYAJIbHBIX 33JaHUN;

—3alUTa 0TYETOB 1O Ja00paTOPHBIM paboTam;

—IpOBeJICHNE KOHTPOJIbHBIX padoT;

—TeCTUPOBAHUE;

—KOHTPOJIb CAMOCTOSITEIFHBIX PabOT (B MUCHMEHHOMN MJIM YCTHOM (hopmax);

—KOHTPOJIb BBIIOJTHEHUS! UHANBUYALHOIO 3a/IaHHs Ha MPAKTHKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHHUS U BBIMOJIHEHUSI KyPCOBBIX paboT;

WHBIE BUIbI, OIIPEIETsIEMbIE TIPETIOJaBATEIIEM.

B teuenue cemectpa oOydarommiicss ohpopmIIseT OTIYETHBIE MaTepUalIbl B COOTBETCTBUU C

YCTaHOBJICHHBIMU TPEOOBAaHUSMU M METOAAMH MPOBEICHHS TEKYIIEro KOHTPOIS, U

IpernojaBaTesb OLIEHUBAET MPECTABICHHbIE MaTEPHAIIBI.

IIpy noaBENEHMM UWTOrOB TEKYIIErO KOHTPOJS YCIEBAEMOCTH B  BEJOMOCTH

o0y4JaroluMCsl  BBICTABJISIIOTCS ~ aTTECTAllMOHHBIE  OLIEHKH:  «@TTECTOBAaH»,  «HE

arrectoBan». CrucreMa M BO3MOXKHBIE KPUTEPUU OLEHKH YUWUTHIBAET 3HAHUSA, YMEHUS,

HaBbIKM M (WIM) OMNBIT JEATENbHOCTH, XapaKTepU3yIoIIHe 3Tanbl (HOopMHpPOBaAHUS
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KOMIETCHIIMA JUCHUIUITMHBL. Pe3ynbTaThl TEKYIIETO KOHTPOJIS MOJDKHBI YYUTHIBATHCS
IIpU MPOMEKYTOUHOM aTTeCTaIiH.

11.8. Meroauueckue ykazaHus i O0Y4arOLUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTaluu.

IIpomexxyrounass  arrecranuss  oOyyaroIIMXCsl — HpPeJycCMaTpuBaeT  OLIEHUBaHME
POMEXYTOUHBIX M OKOHYATEIBHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH IUCUUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUYHasl (110 OKOHYAHUM CeMecTpa) OLIeHKA 3HAHUHN
0o0y4aromuMcs 10 OTJAEIbHBIM pa3fiesiaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYyTEHO»
WIH «HE 3a4TEHO».

Pesynbrarbl NpOMEXKYTOYHOM aTTECTAlMU 3aHOCATCA JACKAHAaTaMH B JKypHAJI ydéra
IPOMEKYTOUHON aTTecTaluy, y4eOHYI0 KapTOUKy M aBTOMAaTH3UPOBAHHYIO HH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OLICHKH IO (haKyJIbTaTUBHBIM TUCLMIIIMHAM BHOCSTCS B 3a4€THYIO
KHUXKKY, BEZIOMOCTb, yueOHyto kapTouky, AUC I'VAII u, no cornacoBanuto ¢ o0yyarommmcs, B
NPUIIOKEHUE K IOKYMEHTY O BbIcLIEM 00pa30BaHUU U O KBATU(PHUKALUH.

[Tocne mpoxoxaeHUsT MPOMEKYTOUHON aTTeCTAIlMH 00yJatoUIHiics 00s3aH MPEI0CTaBUTh
B JICKAHAT 3a4E€THYIO KHUXKKY, [IOJIHOCTBIO 3aII0JIHEHHYIO IIPENOIaBaTEIIEM.

Ilo  pesynapTarTaM  yCHEHNIHOIO  INPOXOXKIEHUS  IPOMEXKYTOUYHOM  aTTECTalUH
00y4JaromyMHUCS ¥ BBINOJIHEHUS y4eOHOrO IUTaHAa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHAThI
TOTOBSIT IPOEKT MpHKa3a O MepeBojie 00yUJaroIMXCs ¢ Kypca Ha Kypc.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUIUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOTHCHUH.

Iloammce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iloanuce
3aB.
Kadenpoi
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