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1 Hean u 3agauu n3y4eHust JUCHUILIHHBI (MOIYJIsA).

11 eab ocBOeHUS AU CHMILJIMHBL.

Juctummnaa «k KoHCTpyrpoBaHHUE AIEKTPOHHBIX MEAUIIMHCKUX TPUOOPOB U allapaToBy CTABUT CBOCH
LETbI0 U3YYEHHE COBPEMEHHBIX TEHICHIUU pPa3BUTHUS DJIECKTPOHUKU, U3MEPUTEIHHOW M BBIYMCIUTEIBHOMN
TEXHUKHU, THPOPMAIIMOHHBIX TEXHOJIOTHI B MEIMKO- OMOJIOTUYECKON ITPAKTHUKE.

1.2 3agauM JMCUMILIMHDI.
3ajaun AUCHUIUIMHBI BKIIOYAIOT OCBOCHUE CTYJIEHTAMH CIEAYIOIIUX 3HAHUW U HABBIKOB: 3a/Jauu
JTUCIUTIIUHBI BKIIIOYAIOT OCBOCHUE CTY/ICHTAMHU CIEAYIOIMNX 3HAHUI U HABBIKOB:
- METOJIbI U CPEJICTBA, MPUMEHSIEMbIC B MEIUIIMHCKOM 3JIEKTPOHHOM TEXHUKE;
- METOJIbI W CPEJCTBA, NPHUMEHSEMbIE TMpPU aBTOMATHU3AIMHU METUIIUHCKHUX
HCCIICIOBAHHI.

1.3 MecTo AucuMIInHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl.

JuctmmumHa «KoHCTpynpoBaHUE AIEKTPOHHBIX METUIIMHCKUX TPUOOPOB M aliapaToB) OTHOCUTCS K
BapuatuBHOM yactu broka 1 "{uctumamasl (Moaysn)" yueOHOTO TUIaHa.

Jlormuecky IUCHMIUIMHA CBsi3aHa ¢ mnpenMeTaMud  «KoOMIBIOTEpHBIE TEXHOJOTHH B  MEAUKO
Oouonornueckoi mnpaktuke», «llmaHupoBaHne OMOTEXHUYECKOrO H3KCHepuMeHTay, «MeTtoasl 00paboTKu
OMOMEUITMHCKUX CUTHAJIOB U TaHHBIX», « HpOpMaTHKay.

B pe3ynbraTe nzydeHust HACTOSIICH AUCITUTUTUHBI CTYICHTHI JOJDKHBI IOJTYYUTh 3HAHUS, IMEIOIIHE He
TOJIBKO CaMOCTOSITEJIbHOE 3HaUYEHHUE, HO U oOecreynBarole 6a30Byi0 MOATOTOBKY 0a30BOM U BapHaTHBHOMN
yacTel Moyl 00ydeHus, 00ecriedrBasi CorliaCOBaHHOCTh U MPEEMCTBEHHOCTh € 3TUMH JTUCIUIUIMHAMHU.

1.4 lepeyeHb MNJIAHMPYEMBIX Pe3yJbTATOB OO0yYeHUS] MO JUCUHUILIAHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOM MPOrpaMMbl.

N3yuenne naHHOW y4eOHOW MWCIUIUIMHBI HAMpaBieHO Ha (OPMUPOBAHHE Yy OOYJArONTUXCS

cnenyronux kommnerenumii: OITK-7; T1K-2

Ne | Uunekc Conepxanue B pesynabrare u3ydeHus y4yeOHOU JUCUUILIMHBI
IL.II | KOMIICT | KOMIIETCHIIMH (MU €& oOyJaroluecs: J0IKHbI
€HUUHU 4acTH) 3HATH yMeThb BJIA/IETh
1 OIIK-7 | crtocoOHOCTBIO TEHACHIIUN YYHUTHIBATh CIIOCOOHOCTH
YUUTHIBATH pa3BUTHUSA COBpPEMEHHbBIE 10 YUUTHIBATh
COBPEMEHHbIE 3JEKTPOHUKH, TEHJICHIUU COBpPEMEHHbIE
TEHJEHUUHU Pa3BUTHUS W3MEPUTENIbHON U | pa3BUTHUS TEHJICHIUU
3IEKTPOHUKH, BBIYUCIIMTENIBHON | 3JIEKTPOHUKH, pa3BUTHUsA
U3MEPUTENIHON U TEXHUKH, MU3MEPUTENIBHON | AJIEKTPOHMKH,
BBIYMCIIUTEIILHON UH(OPMALIMOHHBI | U HU3MEPUTEIILHO
TEXHUKH, X TEXHOJIOTUH B BBIYUCIIUTENBHO | U U
UH(GOPMAITMOHHBIX MEJUKO- 1 TEXHUKH, BBIYUCIIUTENIbH
TEXHOJIOTMH B CBOEH O6uonornyeckoin UH(POPMALIMOHH | OW TEXHHKH,
npodeccuoHanbHOM MpaKTUKE BIX TEXHOJIOTHH | HMHQOPMAIHOH
JEeATENBHOCTH B MEJIUKO- HBIX
OMOJIOTHYECKON | TEXHOJIOTHH B
MIpaKTUKe MEJIUKO-
OHMOJIOTHYECKO
U IIpaKkTHUKe
Ne | Uunekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIIUILITUHBI
I1.II1 | KOMIIET KOMIIETCHIIUU (I/IJ‘[I/I eé 06yanOU.[I/ICC$I JOJI?KHBI
EHIIUU 4acTH) 3HATH yMeTh BJIA/IETh




2 [1K-2 TOTOBHOCTBIO K
YYaCTHUIO B IIPOBEICHUH
MEIHKO-
OHOJIOTUYECKUX,
9KOJIOTHYECKUX U
HAyYHO-TEXHUYECKUX
HCCJICIOBAHUM C
IPUMCHEHHUEM
TEXHUYECKUX CPEJICTB,
UH(POPMAITUOHHBIX
TEXHOJIOTUH ¥ METOJIOB
00paboTKu
pe3yIIbTaToOB

METOJUKY
MIPOBEACHUS
MEIUKO-
OHOJIOTHYECKUX,
SKOJIOTUYCCKHUX U
Hay4HO-
TEXHUYCSCKUX
HCCIIEA0OBAHUMN C
MpUMEHEHHUEM
TEXHUYCCKUX
CPEJCTB,
MH(OPMALOHHBI
X TEXHOJIOTHH U
METOJIOB
00paboTku
pe3ynbTaToB

BBIIIOJIHATH
MEJINKO-
OHOJIOTUYCCKUE,
IKOJIOTUYCCKHE
Y HAay4YHO-
TEXHUYECKHUE
HCCIICIOBAHUS C
MpUMEHEHUEM
TEXHHUYCCKUX
CPEJICTB,
nH(pOPMaLOHH
BIX TEXHOJIOT Uit
1 METOJIOB
00paboTku
pe3ynbTaToOB

TOTOBHOCTBIO
K Y4acTHIO B
MIPOBEACHUU
MCIUKO-
OHOJIOTHYCCKU
X,
SKOJIOTHYCSCKU
X U HAy9HO-
TEXHHYCCKUX
HCCIICIOBaHMI
c
MIPUMEHEHUEM
TEXHHYSCKUX
CPEJICTB,
nH(pOpMaLLOH
HBIX
TEXHOJIOTUH U
METOJIOB
00paboTku
pPEe3YIBTaTOB

2. CTpyKTypa M cojiepKaHue IUCUUIJIMHDI.
2.1 PacnipenesieHue TPyA0EMKOCTH JUCHUIJIMHBI 0 BUIaM padoT.
O6mrast Tpy10EMKOCTh TUCITUTIIMHBI cOCTaBsAeT 4 3a4.e/. (144 yacoB), Ux pacnpeaeieHme
0 BUJIaM paboT MpeICTaBlIeHO B Tabnuie (015 cmyodenmos ODO).

Bun yaeOHo# paboTh Bcero CemecTtphbl
4acoB (dachrn)
1
KonrakTHasi pa6oTa, B TOM YHcCJIe: 30,3 30,3
AyauTopHble 3aHATHS (BCEro): 30 30
3aHATHS JIEKIIHOHHOTO TUIIA 16 16
JlaGopaTopHbIe 3aHITHS 14 14
3aHATHS CEMUHAPCKOTO TUNA (CEMHUHAPBI, TPAKTUICCKUE
3aHATHUSA) ) )
HNHuast koHTaKTHas padora: 4.2 4.2
KonTpons camoctosarensHoii padotsl (KCP) 4 4
ITpomexxyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesbHast padoTa, B TOM 4HCJIE: 87 87
Kypcogas pabota - -
[IpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTepuaa 20 20
BrinosHeHue MHIMBUYANbHBIX 331aHUN (TIOJITOTOBKA 47 47
COOOLIEHNH, Tpe3eHTaLnil)
Pedepar 20 20
[ToaroToBka K TeKyIemy KOHTPOJIIO - -
KonTpous: 26,7 26,7
[ToaroToBka K 3K3aMeHy - -
OO0mas Tpy10eMKOCTh yac. 144 144




B TOM YHCJIe KOHTAKTHAsI 30,3 30,3
pabora
3a4. e/l 4 4

2.2 CTpyKTypa IUCUMIJIMHBI:

Pacnpenenenne BuaoB yueOHOM pabOTHI M KX TPYAOEMKOCTH IO pa3/ieiaM JAUCIUTLINHBIL.
Pacnpenenenue BuaoB yueOHOM pabOTHI U UX TPYJOEMKOCTH IO Pa3/ieiaM TUCIUILIINHBL
Pazgenbr guctuIuinHbl, u3ydaeMmbie B 7 ceMecTpe (ouHas ¢hopma)

KonnuecTBo yacoB

Bueayaut
AynutopHas as
Ne HaumenoBanue pa3zieios Beero pabora °p
pabora
J | 113 JIP CPC
1 2 3 4 5 6 7

1 |HampaBneHuss © TEHIEHIMM PA3BUTHS  CPEJICTB

. 13| 4 0 4 5
MUKPOMPOIIECCOPHON TEXHUKU

2 |HampaBneHust WCHOJB30BAHUS CPEJICTB
MUKPOMIPOIIECCOPHON TEXHUKH B MEIHKO- 13| 4 0 4 5
OMOJIOTMYeCKUX Mpudopax

3 |AnmapaTHele W TpOTpaMMHBIC CpEICTBa
MIPOrPAMMHUPOBAHHS " OTJIAJIKU
MPOTPAMMHOTO obecrieueHus
MHUKPOTIPOTIIECCOPHBIX CUCTEM

4  |MUKPOKOHTPOJUIEPHI OOIIET0 HAIMPaBICHUS U UX
MIPUMEHEHHE B MEIUKO-OMOJIOTHUECKAX 13 4 0 4 5
npudopax 00paboTku HHPOPMAITUH

5 |MukpokoHTpoJiepsl HUGPOBO 0OPaOOTKH CUTHAIOB
U WX TpUMEHEHHWe B MeIuKo-Omosormueckux | 13 4 0 4 5
npudopax 00paboTku HHPOPMAITUH

6 |Crenuanu3upoBaHHBIE MHKPOIPOLECCOPHI B MEAUKO-
OMOJIOTHYECKHX MTPUOOpax 00paboTKu HHPOPMALTHH

7 |CpenctBa NMpOEKTUPOBAHUS, MPOrPaMMHUpPOBAHUS

1 OTJIQJIKM CHCTEM Ha 0a3e MUKpPOIPOIIECCOPOB U 13 | 4 4 5
MHUKPOKOHTPOJIIIEPOB

8 |lIpoekTupoBaHHE MEIUKO-OMOIOTHMYECKOTO MpHOOpa
00paboTku nHbOpMaIUU

Hmoeo no oucyuninune: 16 0 14 87
[Ipumeuanue: JI- nexiuu, 13- npaktuyeckue 3ausaTus/cemuHapsl, JIP- nabopatopHbie 3aHATHS,
CPC- camocTosTenpHas paboTa CTyAeHTa

13| 4 0 4 5

13| 4 0 4 5

13| 4 4 4,8

2.3 Copaeprxanue pa3/ieoB AUCHUILINHBI:
2.3.1 3ausaTus JeKIMOHHOI0 THIIA.

dopma
Ne | HammeHnoBanue paszaena Conepxanue pasnena TEKYILETO
KOHTPOJIA
1 2 3 4




Hanpasnenus u O6o006ueHHas cxema uHpOopMannoHHO| BrinonHeHue u
TEHJICHIIUU Pa3BUTHUSL BBEIYUCIHUTEIHHOMU CHUCTEMBI. Tumsl 3alura
CpEJICTB APXUTEKTYPbl  MHKPOIIPOLECCOPOB W UX|I1a0OPATOPHBIX
MHKPOIIPOLIECCOPHO CBOMCTBA. OcoGenHocTu MIPUMEHEHUS pabor
TEXHHUKH MHUKpPOIIPOLIECCOPOB € Pa3jIMYHBIMU THUIIAMU

apXUTEKTYpPhl B CUCTEMAX YIPABICHUS.

Knaccudukarus CpencTB

MUKpPOIIPOLIECCOPHON TeXHUKU. (OCHOBHBIE

CceMelCTBa MUKPOKOHTPOJIIEPOB.
Hamnpasnenus VYmpasnenue, MOHWUTOPUHT, KOHTpOJIb.| BrInonnenue u
ucnonn3oBanus  cpenacts |Lludposas obpaborka curnanos. Lugposas 3ammTa
MMKPOIIPOLIECCOPHOM (unbrpanums.  CrekTpanbHbIH — aHAIW3 M| 1abopaTOPHBIX
TEXHUKHU B MEIUKO- 06pa60T1<a CUTHAJIOB B CHGKTpaJ'IBHOI\/'I pa60T
Guosornyeckux npubopax |001aCTH. DyHKIMOHATILHBIC

npeoOpa3oBaHuUsL.

3amura UHpOpMaIIU oT)

HECAaHKIIMOHUPOBAHHOIO JIOCTYIIA.
ArnrmapaTHbie n  |OCHOBHBIE  3Tambl W oTyiaaku| BelmonHenue u
nporpaMMHbI€ CpeACTBA  |MHUKPOIIPOIIECCOPHOIO MPUKIATHOTO 3amura
MIPOTPAaMMHUPOBAHUA M [IPOTPAMMHOTO obecrieyeHus. SI3p1Kkn| TA00PATOPHEIX
OTJIAAKHU MPOTrPaMMHOI0  |[IPOrpaMMUPOBAHUA. Komnwrsanmst. pabor
obecrnieyeHus Accembnep U TpaHCIALUS MPOrPAMMBI.
MUKPOIPOIIECCOPHBIX JIMHKOBIIMK, pelaKus CBSA3€il. DMYIATOPHI U
CUCTEM CUMYJSITOPbl MHUKpoIpoleccopoB. Pabora ¢

(aiimaMy BXOIHBIX M BBIXOJHBIX JaHHBIX.

3arpy3ka OTJIa)KE€HHBIX IIPOTPaMM B IIaMSTh

MHUKpPOIIPOLIECCOPA.
MuKpOKOHTPOJLIEPHI OcHOBHBIE CEMEHCTBA MHKPOKOHTPOJIIEPOB|Brinonnenne u

00IIero HaMpaBJICHUS U UX
NpPUMEHEHHE B MEIUKO-
OMOJIOTHYECKHX TPUOOpax
00paboTku nHbOpMaIUU

(MK). OcHOBHBIE XapaKTEpUCTHKH, CXeMa
BKIroueHUs.  OpraHmzanuss  naMsaTd B
MUKPOKOHTPOJIIEPAX. Peructpsr
CIIELIMATbHBIX GyHKIHN. Opranuzanus
MOPTOB MK. JIByHarpaBiieHHas u
KBa3WJIBYHAIIpaBJ€HHAs  CXemMa  MOPTOB.
Omnepanuu B noprax. Cucrtema koman MK.
Opranuszauus npepsiBanuii B MK. Talimepsl B
MK. [IlocnenoBarenbHbie  noptel  MK.
CpencrBa nporpaMMHUpPOBaHUS W OTJIAJKH
MK. 3amwmra nporpammel MK ot
HECaHKIIMOHUPOBAHHOTO JOCTyma.
Hcnons3oBanne MK  kak  gucneruepa
3arpy3Kd MpoTrpaMMHOTO 00eCTIeYeHHUS.

3almTa
71a00paTOPHBIX
pabor




MUKpOKOHTpOJLIEPHI OcHOBHBIE ceMeNCTBa MHUKPOKOHTPOJUIEPOB. | Brinonnenue u
uppoBoOi 00paboTKKU |ApPXUTEKTYypa, CHUCTEMa KOMaHI, BBOA U 3aIuTa
CUTHAJIOB u ux |BeIBOA mH(popmarmu. MK ¢ nByxaapecHoil| abopaTopHBIX
NpPUMEHEHHE B MEIUKO- |CUCTEMOW BBIOOPA ONEpaHAOB. APXUTEKTYpa, pabor
OMOJIOTMYECKUX MPUOOpax |cucTeMa KOMaH[, BBOJ U BBIBOJ MH(GOpMAIUH.
o0paboTku uHpopMarmu  |OpraHu3anus MIPEPhIBAaHUM.
[MocnenoBarensHblii uUHTEpdEiic. Taiimepsl.
AnnapatHeiii  ymHOXuTenb. Kommpeccus
uHpopmanuu. [Iporpammuas moaens. PaboTa
5 B peXHMME €  IUIABAIOLIEH  TOYKOM.
MHoro¢yHKIIMOHaIbHbIE oneparum.
Opranuzanus Oydepos. AHanoroBeIi
uHTEepdeiic. Peanuzamus  mmdpoBeIx
¢unbTpoB Ha MK. Illymel okpyrienus u
neperpy3ku. CpeacTBa CHIDKCHHS IIIYMOB
OKpyrjieHuss u neperpy3ku. Peammzanus
CIIEKTPaJIbHOTO aHanu3a ¢ nomombio MK u
00paboTKa CHTHAJOB B YaCTOTHOW 00JacTH.
MK c¢ npopexuBaHMEM 10 YacTOTE W IO
BpemeHnu. Koppekrop.
Criennanu3upoBaHHbIE NHTerpanbHble MUKPOCXEMBI: corjlacoBaHue | BrimonHenue u
MHKPOIIPOLIECCOPHI B MUKPOIIPOLIECCOPHBIX CpEICTB c 3amuTa
MEIMKO-OHOJIOTHYECKAX  |aHATOrOBBIMU  LelAMH. Mukpomnporeccopsi| 1A00PaTOPHBIX
npubopax 00paboTKH JMHEAHOTO  CTHIKA. CoryacoBanue pabor
uHpoOpMaLUK MMKPOIPOIIECCOPHBIX CPCACTB C ICPBUYHBIMU
6 U(PPOBBIMU NOTOKaMH. MUKpPOIPOLIECCOPHI
COTJIaCOBaHUsA cKopocTei U(PPOBBIX
HOTOKOB. MUKpPOIPOLIECCOPBI COTIACOBAHUS
cKopocTel IU(PPOBBIX IIOTOKOB.
Muxkponpo1eccopsl st I0JIaBJICHUS
nposxaHus Gas3sl HU(PPOBOTo MOTOKA.
CpencrBa OcHOBHBIE @paBWIa W  peKoMeHjanuu| BeinoiaHenue u
MIPOEKTUPOBAHMS, pa3paboTku MUKpo-OBM. @yHKIMOHATIBHbBIE 3aIuTa
7 |MPOrpaMMHpOBaHHS ¥ [XapPaKTEPHCTHKH pa3pabaTeiBaeMoro| aabopaTOPHBIX
OTJIAJIKU CHCTEM Ha 6a3e  |ycTpoMCTBa. CrpykTypHas cxema padoT
MUKpompolieccopoB U [MukpoOBM. Bribop mporueccopa.
MUKPOKOHTPOJUIEPOB
[IpoexTupoBanne MeAuKo- |Pa3nmuyHble BApUaHThI TOCTPOCHHS Brinosnenue u
8 |Ouonornueckoro mpudopa (MukpoOBM. Mozens nporecca 3ammra
00paboTKK MHPOPMALIUK  |[[TPOEKTUPOBaHUS MUKpO-OBM. 71a00paTOPHBIX
pabot
2.3.2 3aHATHA CEMMHAPCKOI0 THIIA.
CornacHo y4eOHOMY IJIaHY 3aHSATHS CEMHUHApPCKOTO THIA IO JAHHOM AMCLUIUIMHE HE
IIPEYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS.
Ne HaunmenoBanue 1abopaTopHbIX paboT Popma Tekymiero
KOHTPOJIS




1 3 4
1 [M3yyenue mporpaMMHUpyeMOro KOHTpouiepa coopa u Oruer no
NepBUYHON 00pabOTKH MH(OPMAITHH. nabopaTopHoii padoTte
N3yueHre OCHOBHBIX MPUHILIUIIOB TPOTPAMMHUPOBAHUS IPOTPaMM Ortuer 1o
2 |[IKCOMU. nabopaTopHoi pabote
3 N3ydenne MeTo10B pa3pabOTKU IPOTrPpaMMHOTO OOeCTIeUeHUSI. Otuer no
nabopaTopHoi pabote
Nzyuenne natunkoB temmepatyp. [IpoekTupoBanue 3JeKTPOHHOTO Ortuer 1o
4 TEpMOMETDA. nabopaTopHoi padbote
5 W3yueHne oNTHYECKUX TaTINKOB. Oruer 1o
nabopaTopHo padboTe
N3yuenune narumkoB nepemMeneHus. [IpoexktupoBanne ycrpoicTaa Otuer 10|
KOHTPOJISI IEPEMEIIICHHUS. nabopaTopHoi padboTe
M3ydeHune 0CHOBHBIX CPENICTB MPOECKTUPOBAHKS, Ortuer o
MPOrpaMMHUPOBaHMS M OTJIA/IKH CHCTEM Ha 0aze nabopatopHoit pabote
MHUKPOITPOIIECCOPOB 1 MUKPOKOHTPOJLIECPOB.
[TpoexTupoBanue MEITUKO-OMOIOTUYECKOTO MprUOopa 06pabOTKH OTtuer 10|
nH(pOpMaIuu. nabopaTopHo padboTe
2.3.4 TlpumepHasi TEeMaTHKA KYPCOBBIX padoT (IPOEKTOB)
CornacHo y4yeOHOMY IUIaHy, KypcoBble pabOThl MO JaHHOW JAUCLUUIUIMHE He
MPEe1yCMOTPEHBIL.

2.4 TlepedyeHb Y4eOHO-METOAMYECKOT0 00ecmedeH sl JJIsl CAMOCTOSITEILHOM padoThI
00y4aromuXcs Mo JUCHUILIHHE (MOTYJII0)

Hepequb yLIe6HO'MeTO,Z[I/ILIeCKOFO oOecreyeHus JUCHUIIIIMHBI II0|

Ne Bug CPC BBITIOJTHEHHIO CAMOCTOSATEIBHOM PabOTHI

1 2 3

1 |HampaBnenus u |CabanoB, A.I'. 3amuTa mepcoHANBHBIX TAHHBIX B OPTraHU3ALMSIX
TEeHJICHIIUU 3/IpaBOOXpaHeHus [DIeKTpoHHBIA pecype] : yueb. mocobue / A.T.

PasBUTUA CPCACTB

Cabanos, B.Jl. 3bikoB, P.B. MemepsikoB. — DIEKTpOH. JaH. —

mukpomnpoueccopuoit  |Mocksa : I'opsvas nunus-Tenexom, 2012, — 206 c¢. — Pexum
TEXHUKH nocryma: https://e.lanbook.com/book/5194. — 3armx. ¢ skpana.
Hanpasnenus Tpytues, I.P. Apxutektypbl HHQOPMAIIMOHHBIX cucTeM. OCHOBBI
UCIIOJIb30BaHUSA NPOEKTUPOBaHUs [DJEKTPOHHBIH pecypc] : yueb. mocobue —
CPEICTB OnextpoH. gaH. — Cankr-Ilerepoypr : HUY UTMO, 2012. — 66
2 |MEKpOTIPOTIECCOpPHOH [, — Pexum nocryna: https://e.lanbook.com/book/70810. — 3aru.
TCXHUKH B MCITUKO- ¢ ’kpaHa. Mnatosa, O.P.
OMOJIOTUYECKUX

npubopax




AnnapaTHHe u MGTOI[OHOFI/II/I 1 TCXHOJIOTHHU CUCTCMHOT'O ITPOCKTHUPOBAHUA

MPOrpaMMHBIE UH(GOPMAITMOHHBIX CUCTEM [ DJIEKTPOHHBIN pecypc] : yueo.
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Y4ebHO-MeToIMYeCKUe MaTepualbl A CaMOCTOSTENbHOW paboThl OO0ydarolUuXcs U3
4KCJIa MHBAJIKMJIOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3710poBbs (OB3) npenocrasisoTces
B (hopMmax, alalTUPOBAHHBIX K OTPAaHMUYCHUSIM UX 37I0POBbS U BOCHPUATHS UH(OPMAIIUH:

Jnist U1 ¢ HapyIIEeHUSIMU 3pEHUS:

-B Ne4aTHOU (pOopMe YBEIMUYEHHBIM HIPUPTOM, -

B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA.



JIist 1AL ¢ HapyIIEeHUAMH CIryXa:
- B Ie4aTHOH opme,
- B (hOpMe DIEKTPOHHOTO IOKYMEHTA.
JList 1AL ¢ HapyleHUussMUM OIIOPHO-BUIaTEIbHOTO alrapara:
- B IIEYaTHOU opme,
- B (pOopMe 3JICKTPOHHOTO JOKYMEHTA,
I[aHHI)II\/JI MNEpCUYCHb MOXKCT OBITH KOHKPETHU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA
00yJaromuxcs.

3. O6pa3oBaTeibHbIE TEXHOJIOTHH.

B cootBerctBun c¢ TpeboBanusimu PI'OC BIIO 1o HampaBlIeHUIO MOJATOTOBKHU
WCTIOJIB3YIOTCS, TIPH OCBOSHHUH JHCIUIUIMHBI B YI€OHOM IPOIECCe aKTHBHBIE U MHTEPAKTHBHBIC
(B3aumMopeiicTByromue) GopMbl MPOBEACHUS 3aHITUN, @ UMEHHO:

- JMCKYCCUU;
- paz00p KOHKPETHBIX CUTYAIIHH;
- WHTEPAKTUBHOE MYJIbTUMEAUNHOE COMTPOBOXKICHUE.

Brimeo3nauennbie  00pa3oBaTeNbHBIC TEXHOJIOTHH JaloT HambOosee d(PQexTuBHBIC
pe3yabTaThl OCBOCHHUS IUCHUIUIMHBI C TO3WIHMKA aKTyalIH3alllid COJEPXKAHHSI TEMBI 3aHSITHS,
BBIPA0OTKH MPOTYKTUBHOTO MBIIUICHHS, TEPMUHOIOTHYECKOW TPAMOTHOCTH U KOMIIETEHTHOCTH
00y4aeMoro B acleKkTe COLUaIbHO-HAPaBIECHHON MO3ULKK Oyayiiero 0akaitaBpa, 1 MOTHUBAL[UU
K UHULIMaTUBHOMY M TBOPYECKOMY OCBOEHHIO Y4eOHOTO MaTepuaa.

B cootBercTBHm ¢ TpeboBanusmu OI'OC BIIO peanuzanmsi KOMIETEHTHOCTHOTO TIOIX0/1a
MpelycMaTpUBaeT MHUPOKOE MCIOIb30BaHUE B YUEOHOM IMPOLIECCe aKTUBHBIX U MHTEPAKTUBHBIX
dhopm mpoBeACHUS 3aHATUH (KOMITBIOTEPHBIC CUMYJISIIUHU, pa300p KOHKPETHBIX CUTYaIluid U T.11.)
B coueranuu ¢ BHeay1uTOpHOI pabOTON OHU CO3AAIOT AOMOJHUTENbHBIE YCIOBUS (POPMUPOBAHUS
U pa3BUTUA TpeOyeMbIX KOMIIETEHIMI OOydarouuxcs, MOCKOJbKY IMO3BOJISIOT 00ECleyuTh
aKTUBHOE B3aMMOJICHCTBHE BCEX YUACTBYIOIIMX B Ipolecce 00yUYeHHsI, BKIIOYas MPEnoaBaTes.
OTu MeTOo bl B HAauOOJIbIIEH CTETIEHN CIOCOOCTBYIOT JINYHOCTHO- OPHUEHTUPOBAHHOMY HOJIXOTY
(oOyuenne B cotpyauuuectse). [Ipu s3ToM mnpenonaBarenb BBICTYHAeT CKOpee B PO
opraHuzaTopa mpoiiecca oOyudeHus, JUJAepa TPYMIbl, CO3/JaTeNsl YCIOBUN Ui MPOSIBICHUS
MHUIMATUBBI 00YyJaIOLIUXCS.

Jjis U1 ¢ orpaHUYEeHHBIMHA BO3MOKHOCTSIMU 3JI0POBBS IPEYCMOTPEHA OpraHU3aIIHsI
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4, OuneHoynbie cpeacTtBa ISl  TeKYLIEr0 KOHTPOJIS  yCHEBAEMOCTH W
NPOMEKYTOYHOM aTTeCTalluM.

4.1 Bomnpocbl, BbIHOCHMBbIe Ha 3a4étr mno aucuuiinHe «KoHcTpynpoBanue
3JIEKTPOHHBIX MEJIMUIMHCKUX NMPUOOPOB W anmapaTroB» /sl HANPABJIEHHS MOATOTOBKM:
12.04.04 buorexnnuyeckue CUCTeMbl U TeXHOJI0TuM. [TpoBepseTcs 1o0CTHKEHUE KOMITETEHLIUMN
OIIK-7; TIK-2

1. KaxoBo Ha3HaueHne MukpokoHTposiepa PIC16F876?

2. HazoBure 0cHOBHBIE XapaKTEpUCTUKH MUKpO-KoHTposiepa PIC16F876.

3. Hapucyiite cTpykrypHyto cxemy MukpokoHtposuiepa PIC16F876.

4. PacckaxuTte 0 Ha3HAUEHUH KOMIUJISITOPA U MPOrpamMmaropa.

S. [lepeuncnure OCHOBHBIE PEKUMBI TaKTOBOTO reHeparopa

MukpokoHTposuiepa PIC16F876.



6. Hapucyiite cxemy mnoaxmoueHusi RC-menoykn K MHUKPOKOHTPOJUIEPY
PIC16F876.

1. B kakux pexumax MOKHO MOJKIIOYHTH KBAapLEBBIA WIM KEPaMUYECKHUM
pEe30HATOp K BBIBOJAM MUKPOKOHTpoJLiepa?

8. Hapucyiite cxemy MNOIKIIOYEHHMS] KBapLEBOIO WM KEPAMHUYECKOTO
pe3oHaTopa K BbIBOJAaM MUKPOKOHTPOJLIEPA.

9. Pacckaxute o moprax BBoa/BeiBoAa M peructpax TRIS MukpokxoHTpoOIIIepa.

10. KaxoBo naznauenue peructpoB TRIS Mukpokontposiepa?

11. HapucyiiTe cxemy TUHIH BBOJa/BBIBOJIA JAHHBIX MUKPOKOHTPOJLIEPA.

12. B dem 3akmrouarorcs ocoOeHHOCTH BBIBOJIOB mopta PORT A B PIC-
MUKPOKOHTPOJUIEpaX CpeIHEro mnojaceMencTna’?

13. Hapucyiite ctpykrypHyto cxemy uerBeptoro paspsaa nmopra PORT A.

14. Pacckaxxute 00 ocobennoctu BeiBOgOoB mniopta PORT A B PIC-
MHUKpPOKOHTPOJIIEpAX CPEIHETO MOICEMENCTBRA.

15. Hapucyiite cTpyKkTypHYIO CXeMy JUHUHU BBOJIa/BbIBOA NaHHBIX mopTa PORT
B, ucnonssyromerocs B PIC-MukpokoHTpouiepax.

16. [Iepeuncinure ocHOBHBIE XapakTepucTUKH Taiimepa TMRO.

17. [Ipm kakux ycnoBusx Bo3HUKaeT npepbiBanne oT TMRO?

18. PacckaxuTte 006 MCHOIB30BaHUU BHEIIHETO MCTOYHHKA TAaKTOBOTO CUTHAJa
st TMRO.

19. KakoBbI OCHOBHBIE XapaKTEpUCTUKH TTpecKaepa?

20. Hapucyiite crpykrypayto cxemy TMRI.

21. Hazosute pexxumsl padotet TMRI1.

22. [Tepeuncnure ocHOBHBIE MTapaMmeTphl Taiimepa TMR1.

23. Pacckaxxute o Ha3zHaueHnn OuTOB peructpa ynpasieHus TICON momysst
taiimepa TMRI1.

24, Omnumure pabory TMRI B pexumax CHHXPOHHOTO M aCHHXPOHHOTO
CUETYHKA.

25. KakoBbl 0cCHOBHBIE TapaMeTpbl MOy s Taiimepa TMR2?

26. Jlns dgero mpenHazHaueHbl OMThl peructpa ynpasiaeHus T2CON momysst
taiitmepa TMR2?

27. Pacckaxute 00 ocHoBHBIX mapameTpax CCP momyms.

28. KaxoBo naznauenue 6utos peructpa CCPxCON moayns CCP?

29. PacckaxuTte o pexxumax (3axBat/cpasaenust/ILINUM) CCP monayns.

30. [lepeuncnure OCHOBHBIE XapaKTePUCTHKHU MopTa RS-232.

31. Pacckaxute 00 YHUBEPCAIILHOM CUHXPOHHO-aCCUHXPOHHOM
npuemonepenatunke (USARP).

32. KaxoBo HazHaueHue perucrtpa TXSTA?

33. Jns yero npeaHasHayeHsl OuThl peructpa TXSTA?

34. Pacckaxxute o HazHaueHUH reneparopa yactoTsl oomMeHa USART BRG.

35. Ilepeuncanre OCHOBHBIE XapaKTEpPUCTUKH acHHXpOHHOTO pexnuma USART.

36. Kak pabGotaetr acunxponnsiii nepenatunk USART?

37. Pacckaxxute 0 pabote acuaxponHoro npuemuuka USART.

38. KakoBbI OCHOBHBIE ATAIbl HACTPOUKH 9-pa3psIHOro aCHHXPOHHOTO MpHeMa
C JIETEeKTUpPOBaHUEM ajipeca?

39. Ilepeuncante OCHOBHbIE XapaKTEPUCTUKU CHHXPOHHOTO BEAYIIETO PeKUMa
USART.

40. Pacckaxute o nepegaue CHHXpOHHOTO BEAYIIETO.



41. Kak npoucxoaut npuemM CUHXpOHHOT'O BEyLIEro?

42. JlaiiTe OCHOBHBIE XapaKTEPUCTUKU CHHXPOHHOIO BEJOMOIO pPEXUMaA
USART.

43. Pacckaxute 0 nepeiaue CHHXpOHHOIO BEIOMOTO.

44. Kax ocymecTBisieTcs nmpueM CUHXPOHHOTO BEIOMOTO?

45. HazoBute 0CHOBHBIE TUIIBI CBETOAUOAHBIX HHIUKATOPOB.

46. Hapucyiite cxeMy napauieapHOTO COEIMHEHHUS! HECKOJIBKUX CBETOIMOIHBIX
HMHJMKaTOPOB.

47. Hazosute ocnoBHbie Ppynkimm COU.

48. Kakue wmetonpl perucrpanuu MHPOPMALUU HUCHOJIb3YIOTCS B YCIOBUSAX
aBTOMaTU3UPOBAHHOM TEXHOJIOTHU?

49. Haiite knaccuduxaruto COU.

50. JlaiiTe XapakTepUCTHKY OCHOBHBIX TpYII YCTPOWHCTB OTOOpa)xKeHHs
nHpopmanuu.

ol. Kakne »stanmel  MOXHO  BBIACIUTH B JACATEIBHOCTH  Olleparopa
MH(OPMALIMOHHO- U3MEPUTENLHON CUCTEMBI?

52. Ha 4em ocHOBaHO MojenMpoBaHUE JEATEIBHOCTH  4YeJOBEKa C
HCII0JIb30BAHNEM METOJI0B TeOpUH HH(opManuu?

53. JlaiiTe xapakTepuCTUKY 0000111eHHOTO CTPYKTYpPHOTO
MeTo/1a JUIs  ONHCAHUA JEeSITeIbHOCTH YelIOBEeKa.

54, [Tepeuncnure ocHOBHBIE 3TaMbl pazpadoTkun COU.

55. OxapakTepu3yiTe OCHOBHBIE MeTO bl TpoekTupoBanus COMU.

56. HazoBute ocHOBHBIC THUIIBI WH(OPMAIMHU, MPEACTABISIEMON C IMOMOIIBIO
YOU.

57. B uyem npuHnmunuanbHOe OTAMYME (YHKIIMOHAJIBHOTO M PAcTPOBOTO
croco0oB (popMUpOBaHUS N300paKEHUS?

58. JlaiiTe CpaBHUTENIbHYIO XapaKTEPUCTUKY BO3MOXKHOCTEH MOCTPOEHHS
IJIOCKHUX MaHesiel Ha TMCKPETHBIX MHIUKATOPHBIX 3JIEMEHTaX Pa3IMyHOTO THIIA.

59. Haiite onpenenenune moaymro AL

60. HazoBute HazHaueHue perucTpoB, UCMOIb3yeMbIX 1 ynpasieHus ALII B
MHUKpPOKOHTpOJLIEpE.

61. [lepeunciure MOCIENOBATENLHOCTh JEWCTBHA s  padoTel ¢ ALII
MUKPOKOHTpOJLIEpA.

62. [lepeuncnure mocneno0BaTeNbHOCTD AeMCTBUIA HacTpoiku Moayns ALIIT.

63. [lepeuncnure HazHaueHue OuToB yrnpasieHus B peructpe ADCONO.

64. [lepeuncnure HazHaueHue OuToB yrnpasieHus B peructpe ADCONI.

65. Ha3zoBute BpeMeHHbIe TpeOOBaHMsI K MOIKIr0UeHUI0 KaHaima ALIIT.

66. Ha3oBUTe MCTOYHMKU TAaKTOBBIX HMIIYJIBCOB MCHOJB3YEMBIX Ul PaOOTHI
ALIL.

67. Ilepeuncanre OCHOBHBIE IIATH aHAJIOTO-IIU(PPOBOTo MpeoOpazoBaHMUsL.

68. HazoBute pe3ynpTaT mpaBOro  BBIPABHUBAHUS — aHAIOTO-LM(POBOTO
npeoOpa3oBaHMUsL.

69. HazoBute pe3ynbTaT JIeBOrO  BBIPAaBHUBAHMA  aHAJIOTO-IM(POBOTO
npeoOpa3oBaHusl.

70. Pacckaxxute o padore moayns ALIIT B SLEEP pexume.

71. ITpu kakom ycnouu moayiab ALIT moxet paborats B SLEEP pexume.

72. Pacckaxxute o cocrostuuu monyinst AL, BosHukaromero mocie cOpoca

MUKpOKOHTpoJuiepa (3 dext copoca).



73. HazoBute 0CHOBHBIC Ha3HAYCHUS KHOIIOK U KIIABHIIL,

74. [Tepeuncnute OCHOBHBIE BUIBI BKIIOYCHHS KHOTIOK Y KJIABUIIL.

75. HazoBure OCHOBHYIO NpUUMHY OMIMOKH, BO3HMKAIOIIEH NPU CUUTHIBAHUU
COCTOSIHUSI KHOTIOK.

76. HazoBure ocHOBHBIE €IOCOOBI yCTpaHEHMsI OHIMOOK, BO3ZHUKAIOLIUX MpU
CUHUTHIBAHUU COCTOSIHHSI KHOIIOK.

77, UTto Ha3pIBaeTCsI MATPUUHOM KJIaBUATYpOil?

78. Hapucyiite cxeMy KOMMYTallMOHHOW MAaTpPHULIBIL.

79. UTto Ha3pIBaeTCs MaTpUILEH KOMMyTanuu?

80. Kakum 00pa3oM MpoUCXOUT KOMMYTAIHSI MATPHUIIBI KIIABUATYPHI?

81. KakuM 00pa3zom IpoMCXOIUT UCKITIOUEeHUE Apede3ra KOHTAKTOB KIIABUIIIN B
nepBoit Makpokomanie (Debounce).

82. HazoBuTe 0CHOBHBIEC BUJIBI DJIEKTPOABUTATEIICH.

83. [epeuncnuTe OCHOBHBIE XapaKTEPUCTHKH JIEKTPOIBUTATEIICH.

84. Hapucyiite 1 00BbsICHITE MOCTOBYIO CXEMY YIPaBJICHHUS JBUTATEIIS.

85. Kakum 00pa3oM OCYIIECTBISETCS PETYIUPOBAHWE CKOPOCTH BpaIeHUS
BHUTATEIS?

86. Yt0 Ha3BIBAETCS IIATOBBIM JIBUTATEIEM?

87. Ha3zoBuTe 0CHOBHBIE XapaKTEPUCTHKH [IArOBOTO ABUTATEIIS.

88. Hapucyiite 1 00BsiICHUTE CXeMY YITPABICHHSI IIarOBBIM JIBUTATEIIEM.

89. UTO KOHTPOJIMPYET YIIIOBOE MOJI0KEHHE POTOPA IIArOBOTO JBUTATENs?

90. Hapucyiite u 00BsICHUTE CXeMy BKJIIOUEHUS W TIOPAIOK dYepeOoBaHUS
UMITYJIbCOB HaMpsHKEHUS Ha BHIBOJAX IIarOBOTO JABUTATEIs.

91. Pacckaxkute o mpuHIuIe paboOThI MIaroOBOTO ABUTATEIIS.

92. HazoBute 001acTh MIpUMEHEHUS IIIATOBOTO JIBUTATEIIS.

93. Yro Ha3bIBaeTCs cepBOJIBUTATENEM?

94. JlaiiTe OCHOBHBIE XapaKTEPUCTUKU CEPBOIBUTATEIIS.

95. HazoBute 001acTh IpUMEHEHHUS CEPBOABUTATEIIA.

96. B yem 3akimtouaroTcst 0COOEHHOCTH MPOSKTUPOBaHUS MUKPOIBM pazinuanoit
CJIOKHOCTH?

97. Kaxkue daxTops! Baustot Ha Be10Op MIT 11st KOHKpETHOTO TPUMEHEHHUS?

98. B ueMm 3aknroyaercsa HeaocTaTok peanusanuu MUKpoOBM Ha ocHoBe MII,
MMeIoIIero 00JIbIIO0i 3anac 1o ObICTPOIeHCTBUIO?

99. B uem cocTouT CyIIHOCTH UCIIOJIB30BAHUS OEHUMAPKOBCKUX MPOTpamm?

100. Ha xakmx »Jramax mporiecca IPOCKTUPOBaHHMS W KakuM oOpa3om
OCYILIECTBIISIETCS MPOBEPKA MPOMEKYTOUHBIX PE3yIbTaTOB IPOECKTUPOBAHUS?

101. Kakme ammapatHble W TporpaMMHBIE CPEACTBA HCHOIB3YIOTCS IS
YIPOIIEHUS MTPOLIecca MPOSKTUPOBAHUS?

102. B uyem 3awmouaercs pa3paboTka cpeacTB obecriedeHuss oOMeHa
uHpopmanuein?

103. Pacckaxxute 00 OCHOBHBIX 3Tanax pa3paboTKH CUCTEMBbI BBOJa—BBIBOIA.

104. B kakux ciydasix UCMOJIB3YETCs PeXKUM MPSIMOTO JOCTYIa B AMSTh?

105. Pacckaxxute 00 OCHOBHBIX JTamax pa3paboTKa amnmapaTHOW YacTH
MUKpoOBM.

OL[eHOqHLIe cpeacTtBa is HWHBAJIMAOB W JIMI C OTI'PAHUYCHHBIMHA BO3MOXKXHOCTIAMU
300POBbA BBI6I/IpaIOTC$I C YUCTOM UX MHAWBUAYAJIbHBIX HCI/IXO(I)I/ISI/I‘{CCKI/IX 0COOCHHOCTEH.



- Opu  HEOOXOJMMOCTM HWHBAIMIAM MW JUIAM C  OTpaHMYEHHBIMU
BO3MOXHOCTSIMU 3JI0pPOBbsl NPEAOCTABIISIETCSA JIONOJIHUTEIBHOE BPEMsl ISl MOArOTOBKU
OTBETA HA IK3aMEHE;

- OpU  TPOBEACHUH MPOLEAYpPhl OLEHUBAHHUA PE3YJIbTaTOB OOy4YeHHUs
WHBAINAJOB M JIMII C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS IPEIyCMaTpUBACTCS
WCIIOJIb30BAHNE TEXHMUECKUX CPEJICTB, HEOOXOIMMBIX UM B CBSI3H C X HHANBUIYAIbHBIMA
0COOEHHOCTSMHU;

- IpY HE0OXOAUMOCTH ISl 00YJAIOIIKUXCSI C OTPAHUYEHHBIMU BO3MOXHOCTSIMH
3/10pOBbsI 1 UHBAJIUAOB IPOLEAYpa OLIEHUBAHUSI PE3YIbTATOB OOYUEHUS MO AUCLHUILIIMHE
MO>KET IPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.

[Iponiemypa oleHMBaHUST PE3yJIbTAaTOB OOYYEHHS WHBAIHMIOB U JIMI[ C OTPAaHHMYEHHBIMHU
BO3MOXHOCTSIMU 3JI0pPOBBbSl IO JUCLUIUIMHE (MOJIYJII0) MpeaycMaTpUBaeT MpeAoCTaBICHHUE
nHbopManui B (QopMax, aganTUPOBAHHBIX K OTPAHUUYEHHSIM WX 370POBbS W BOCIPHUSATHS
nH(popmMaLuu:

JUig i1 ¢ HapyIIeHUSIMU 3pEHUS:

- B Me4yaTHOM ¢opMe YBEIMUYEHHBIM WIPUPTOM, - B (OpME 3IEKTPOHHOIO
JOKYMEHTA.

JInst man ¢ HapymeHus MM CITyXa:

- B Me4JaTHoO# dopme,

- B (popMe 31EKTPOHHOTO JOKYMEHTA.

Jlnist U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO amnmapara:

- B Me4JaTHo# dopme,

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JIaHHBIM TepeuyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHUHI€HTa
00yJaronuxcs.

5. [lepeyeHb OCHOBHOM H 10MOJTHUTEIbHOMH YUeOHOM JIUTEPATYPbl, HEOOXOTUMO¥ 115t
OCBOEHMSI TMCUUIJIMHBI (MOIYJIsA).
5.1 OcHoBHas JuTEpaTypa:
1. ®ponos, C.B. [Ipubopsl, cucTeMbl U KOMIUIEKCHl MEIUKO-OMOJIOTUYECKOTO HA3HAUYCHHUS !

yaebHoe nocodue : B 10 u. / C.B. ®ponos, T.A. ®posnosa ; MUHUCTEPCTBO 00pa30oBaHUs
u Hayku Poccuiickoit denepanuu, GenepaabHoe rocy1apcTBEHHOE OIOKETHOE
00pa3oBaTelIbHOE YUPEKIEHUE BBICIIEr0 Mpo(hecCHOHATBLHOT0 00pa3oBaHus
«TaM0O0BCKuU# rocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTETY. - TamO0B : M3natenscTBoO
OI'BOY BIIO «TT'TVY», 2015. - Y. 3. JIaGopaTtopHoe 000pydoBaHHEe AJsl OHMOJOTUU U
MEIULMHEL - 82 ¢. : Wi.,Ta0i., cxeM. - bruoi. B ka. - ISBN 978-5-8265-1333-0. - ISBN
978-5-8265-1427-6 (u. 3) ; To xe [DnektpoHHwlii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444716

2. A6nynnun, W.II. MenunuHckue npuOOpBI, anmapaThl, CHCTEMBI U KOMILIEKCHI : ydeOHOE
noco6ue / N.II. A6nynnun, E.A. Tlankosa, @.C. [Hapudynaun ; MunuctepcTBo
obpa3oBanus u Hayku Poccun, @enepanbHoe rocyaapcTBEHHOE OI0/DKETHOE
o0Opa3oBaTelbHOE YUpeKIEHUE BBICIIEro mpodeccuoHanbHoro oopazoBanus «Kazanckuit
HAI[MOHANLHBIN UCCIIEIOBATENIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET». - KazaHs :
WznarensctBo KHUTY, 2011. - 106 c. : un., Tadn., cxem. - bubnuorp. B ku. - ISBN 978-
5-7882-1235-7 ; To xe [DnexkrpoHHbIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=258619

3. DnexTpuyeckas HECTaAOMIBHOCTh MHOKap/Ia: MEXaHU3MbI Pa3BUTHSI, TUATHOCTHUKA,
KJIMHUYECKOe 3HaueHue : MoHorpadus / A.B. @ponos, A.I'. Mpouek, T.I". Baiixanckas u



http://biblioclub.ru/index.php?page=book&id=444716
http://biblioclub.ru/index.php?page=book&id=444716
http://biblioclub.ru/index.php?page=book&id=258619
http://biblioclub.ru/index.php?page=book&id=258619

ap. ; HanmonaneHas akagemust Hayk benapycu, OTaeneHue MEIMIMHCKUX HAYK ; IO PELl.
A.B. ®poiosa, A.I'. Mpouek. - Munck : benopycckas Hayka, 2014. - 234 c. : wi., Ta0in.,
cxeMm. - ISBN 978-985-08-1797-6 ; To xe [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=330495

4. Mawmaneira, M.JI. ITHHOBallMOHHBIE TEXHOJOTHHU U3YUECHUS CEPICUYHO-COCYAUCTON
CUCTEMbI U MEXaHU3MOB €€ PEryisliMU: HAyYHO-TIPAKTUYECKUE U yIeOHO-METOJUUECKHE
pEKOMEHIAINU TI0 pe3yabTaTaM uccienoBanus / M.JI. Mamansira ; MUHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoii @eneparun, OenepanbHOE roCy1apCTBEHHOE
Or0/DKeTHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO MPO(PECCHOHATHLHOTO 00pa30BaHUS
«MOCKOBCKHI Ne1arornyecKuii rocyJapCTBEHHbIN YHUBEpcUuTeT». - Mocksa : MIIT'Y,
2014. - 80 c. : un. - bubnumorp. B kH. - ISBN 978-5-4263-0137- 5 ; To e [ DneKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=275028

5. buodusndeckue 0CHOBBI AIEKTPOKAPIUOTONOTPAPHUIECKIX METOIOB [ DIEKTPOHHBIN
pecypce] : yueb. nocobue / JL.W. Turomup [u mp.]. — DnekrpoH. naH. — Mockaa :
dwusmariut, 2009. — 224 ¢. — Pexxum pocryma: hitps://e.lanbook.com/book/59567

JI1st ocBOEHUST MUCIMIUIMHBI MHBAIMIAMH U JIUI[AMHU C OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU
3I0POBBSI UMEIOTCS M3JITaHUS B SJIEKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaX
«JIanb» n «fOpaiit».

5.2 JlonoJHUTEIbHAS JIUTEPATypa:

1. Kanakyrckwuii, Jlep iBanoBuu, Manenuc, O. C. Anmapatypa U METOIbI KIIMHUYECKOTO
MOHHUTOPHHTA : yueOHOE mocooue st ctyaeHToB By3oB /JI. U. Kanakyrckuit, 3. C.
Mamnenuc -M.: Breicmras mxoia, 2004

2. Kopenerckuii, Hukonaii AnexceeBud, [Toneuntenes, Eprennii [Tapduposuy, Ceperun,
Cranucnas [lerpoBinu MenuuuHckue mpudopsbl, anmnaparbl, CACTEMbI U KOMIUIEKCHI:
yaeOHoe nocodue s cryaeHToB By30B /H. A. Kopenesckuid, E. I1. [loneunrenes, C.

I
Ceperun ; M-Bo oOpa3oBanus u Hayku Poc. @enepanun, Kypckuii roc. texs. yH-T, C.-
ITerep6., roc. anmekTporexH. yH-T M3a. 2-e -Kypck: [OAO "UIIIT "Kypck"], 2009 3.

Ounuct, Cepreit AnekceeBud, IllatanoBa, Onsra BnagumupoBHa IIpoextupoBanue
M3MEpUTENbHBIX TPeo0pa3oBarTeneil st CUCTEM MeINKO-3KOJIOrHUYeCKOr0 MOHUTOPUHTA:

y4eOHUK /ISl CTYIEHTOB BY30B, 00yUaroIuxcs [0 HalpaBieHUIo "buorexunuueckue
cucteMbl ¥ TexHosorun" /C. A. @unucrt, O. B. Illaranosa -Crapsriit Ockon: THT,
2015Anmnaparypa u MeTo/ibl KIIMHUYecKoro MmoHuTopunra [Tekcr] : yuebHoe mocobue
s crynenToB By3oB / JI. U. Kanakyrckuit, 3. C. Manenuc. - M. : Boicias mkouna,
2004. - 156 c. : mi. - bubnuorp. : c. 152-156. - ISBN 5060048004

4. MeauuMHCKHE IpUOOPHI, anmapaTsl, CHCTEMbI U KoMILIeKchl [TekeT] : yaeOHOe mocobue
nis crynenToB By30B / H. A. Kopenesckuii, E. I1. [Toneunrtenes, C. I1. Ceperun ; M-Bo
oOpasoBanus u Hayku Poc. denepanuu, Kypckwuii roc. Texs. yu-T, C.-Iletep6., roc.
ANIEKTPOTEXH. YH-T. - U31. 2-e. - Kypck : [OAO "UIIII "Kypck"], 2009. - 985 c. -
bubGnuorp. : c. 962-968. - ISBN 9785727705063

5. TlpoexkTupoBaHue U3MEPHUTEIBHBIX MPeoOpa3oBaTeNeH g CUCTEM MeTUKO-
9KOJIOTUYECKOT0 MOHUTOpUHTA [TekeT] : ydeOHUK A CTYIEHTOB BY30B, 00yJaromuxcs
no HampasJeHuto "buorexuuueckue cuctemsl 1 TexHodorun" / C. A. @unuct, O. B.
Hlaranosa. - Crapsiit Ockon : THT, 2015. - 407 c. : un. - (ToHKHE HAyKOEMKHE
TexHoJiorun). - bubnuorp.: c. 406-407. - ISBN 9785941784424
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6. IIpoexTupoBaHHE U3MEPUTEIBHBIX MPEOOPa30BATENICH sl CUCTEM MEIUKO-
HKOJIOTUYECKOTO MOHUTOpUHTA [ TekcT] : ydeOHHK A7 CTYIEHTOB BY30B, 00yJaromuxcs
no Hanpasienuto "buorexuuueckue cuctemsl u TexHogorun" / C. A. @umuct, O. B.
[aranosa. - Crapsiid Ockon : THT, 2015. - 407 c. : un. - (ToHkue HayKOEMKHE
TeXHOJIOTHH). - bubmuorp.: ¢. 406-407. - ISBN 9785941784424

6. IlepeueHb pecypcoB  HH(POPMAIHOHHO-TEJIEKOMMYHUKALIMOHHONH  CeTH
«HHTEepHET», HEOOXOMMBIX /IJIsl 0OCBOEHHUS THCHUILIMHBI (MOXYJIs1).

1. Hayunas anekrponHas oubnroreka «KubepJlennnka» (https://cyberleninka.ru/)

2. Hayunas snexrponnas 6uommoteka eLibrary.ru (https://elibrary.ru/)

7. MeTtoauyeckue yKazaHus JUisl 00y4aIOUIUXCS MO0 OCBOEHHU IO TUCIUTJIMHBI
(Monay.Jisi).

K crnenumanucram pasnuuHbix oOJacTedl 3HAHWM B HACTOSIIEE BPEMsS TMPETbSIBISETCA
IIUPOKUN mepeueHb TpeOoBaHM. OJHO M3 BaXHEMIIUX — 3TO HAJIWYME YMEHUS U HaBbIKa
CaMOCTOSITEIPHOTO TOMCKA 3HAHWM B PA3JIMYHBIX UCTOYHUKAX, UX CHCTEMATH3allus M OIICHKA B
KOHTEKCTE pelraeMoy 3a/1auu.

CrpykTypa yuyeOHOTrO Kypca HallpaBjIieHa Ha pa3BUTHE Yy CTyJE€HTa JaHHOW CIIOCOOHOCTH.
OpHako pemarollyl0 pojib B 3TOM UIPaeT CaMOCTOsITeNIbHasi paboTa CTyJeHTa M OCO3HAHHOE
Y4acTHE B JICKIIMOHHBIX U IPAKTUICCKUX 3aHATHSIX.

PexomeHnayeTcss TOCTPOUTH CaMOCTOATEIBHYIO paboTy TakuM oO0pa3oM, 4TOOBI OHa
BKJIFOYAJIA:

- W3y4YEHHE KOHCIEKTA JIEKLIUH B TOT K€ JI€Hb, ITOCIIE JEKIIHH;

- W3y4YEHHE KOHCIEKTA JEKLINH 3a ICHb Mepe] CIEeYIOUIeH JeKIUen; -
M3Yy4YE€HHE TEOPETUYECKOro MaTepuasa no yaeOHUKY U KOHCIIEKTY; -
MMOJATOTOBKY K IPAKTUYECKOMY 3aHATHIO.

Jns nmoHMMaHus MaTepHalla M KayeCTBEHHOIO €ro YCBOEHHUs PEKOMEHIYyeTCs Takas
OCJIEI0BATEIbHOCTE JEUCTBUH:

1. Tlocne mnpociaymuBaHUS JIEKIUM W OKOHYAHUS Yy4eOHBIX 3aHATHH, NpuU
MOATOTOBKE K 3aHATHIM CJIEAYIOIIEro JHS, HY)KHO CHayajia MPOCMOTPETh U 00AyMaTh
TEKCT MPOCIYIIaHHOM JIEKIUU.

2. Ilpu moArotoBke K HOBOH JIEKIIUU MPOCMOTPETH TEKCT MPEAbIAYIICH JTEKIIH,
MOAYMaTh O TOM, Kakasi MOXKeT OBbITh TeMa CIEAYIOUICH JTIeKIIHH.

3. B Tedenue Henenu BbIOpaTh BpeMs ISl pabOTHI C TUTEPATypPO M MHTEPHET-
HWCTOYHUKAMH I10 TEME.

4. llpu mnOArOTOBKE K MPAKTHUECKUM 3aHATHSAM, HEOOXOIMMO CHayaia
MPOYMUTATh OCHOBHBIE MOHATUS M MOAXOAbBl MO TeMe JAoMalHero 3aganus. llpu
BBITIOJTHEHUH YITPaKHEHUS WM 33/1a4M HY>)KHO CHayvasa MoHsITh, 4TO TpeOyeTcs B 3a/1aue,
KaKoOM TEOpEeTUYECKUM MaTepuas HYKHO HCIOJIb30BaTh, HAMETUThH IUJIaH PELIEHUs
3a/1auu.

JIOTIOMHUTENBHO K W3YYEHHIO KOHCIEKTOB JIEKIIMM HEOOXOAMMO TIOJIh30BAThCS
yuebHuKoM. Kpome «3ayunBaHUsS» MaTepuana 3K3aMeHa, OYeHb BaXHO JTOOUTHCS COCTOSHUS
MMOHMMAHUS U3YyYae€MbIX TeM AUCHMIUIMHBL. C 3TOM LEeNbI0 PEKOMEHAYETCS MOCIEe H3Yy4eHUs
oudepeHOro maparpada BHITIOTHATh HECKOJIBKO YIIPAKHEHUH Ha JAHHYIO TEMY.

B ocBoeHuMH qUCHUIUIMHBI MHBATMIAMU U JIMLIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU
3I0pOBbsi OOJIBIIIOE 3HAYEHHWE HMEeT WHAMBHAyalibHAas YydeOHas paboTa (KOHCYIbTaIllUU) -
JOTIOTHUTEHHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.



I/IH,Z[I/IBI/IZ[yaJIBHbIC KOHCYJIbTallUKM 110 HNOPCIMETY ABJIAIOTCA  BaXXHBIM q)aKTOI)OM,

CHOCO6CTByIOIJ_[I/IM HHIANBUAYAJIU3allun OGy‘-IGHI/IH N YCTAHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTAa

MCXKAY MHOpCroaaBarCiicM H 06y’-IaIOH_[I/IMCSI HWHBAJIMLJOM MWK JIMOOM C OIrpaHUYCHHBIMU
BO3MOKHOCTSAMMU 3J0POBbBAL.
8. Ilepeyenb MHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX MPH OCYIIECTBJIEHHH
o0pa3oBaTe/IbLHOIO Npolecca Mo AMCHHILINHE (MOLYJIIO0).

8.1 IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOIO0 00ecreyeHusl.

1.  Omnepamumonnas cucrema Microsoft Windows.

2.  ITlaker mporpamm s pacuéroB Matlab ¢ dyHkmHoHaIOM 111 00pabOTKH
n3zob6paxkenuit Image Processing Toolbox.

3. [Iporpamma mst ananmmza kietounoro marepuania CellProfiler,

4. [Tporpamma st ananmmza u 00padboTku uzobpaxenuit Fiji.

5. Pemakrop nzobpaxenuit Gimp.

8.2 IlepeueHb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snexrponnas oubnuoteka «KubepJlennnkay (https://cyberleninka.ru/)
2. DnekrponHas oubimoteunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. XabpaxaOp — coOOIIECTBO JIFOJICH, 3aHATHIX B UHIYCTPUU BHICOKUX TEXHOJIOTHIA

(https://habrahabr.ru/)

9.

MarepuajibHO-TeXHH4Yeckasi 0a3a, HeoOXoaumasi IS  OCYLIECTBJIEHUS

00pa30BaTeJILHOIO NMPOLECCa MO IUCHUILINHE (MOYJII0)

MarepuanbHO-TeXHUYECKOE 00ecTiedyeHHEe TUCITUTUTNHBI
Ne Bun pabot
(MOIyIIsT) ¥ OCHAIIEHHOCTH
1. JIEeKIIMOHHBIE 3aHATUS JleknnoHHasi ayauUTOpHUs, OCHAUICHHAas MYJbTUMEIUMHOMN
TEXHUKOW  (MPOEKTOp, DJKpaH, KOMIIBIOTEP/HOYTOYK) |
COOTBETCTBYIOIIIMM  TIporpaMmHbIM  oOecniedeHuem  (I10):
201C.

2. JlaGopaTopHbIie AynuTopus, OCHAaIllEHHasT KOMIBIOTEPHOM  TEXHHKOW C
3aHATUS HOJKIIOUYeHHeM K  cetu  «VIHTepHeT»; MpOorpaMMHBIM

obecrieueHueM, HE0OXO0TUMBIM JUTST BBITIOJTHEHUS
1a00paTopHbIX paboT; MPOrpaMMOIl SKpaHHOTO YBEIMUYCHUS;
JOCTYTIOM B 3JIEKTPOHHYIO HHPOPMAIIIOHHO- 00pa30BaTEeIbHYIO
cpeny ynusepcurera: 132C, 212C, 213C.

3. I'pynmossie AynuTtopus, OCHallIEeHHas! KOMITbIOTEPHOM TEXHHUKOM ¢
(MHIMBUlyaTbHBIE) MOJIKIIIOUEHUEM K ceTH «HTepHET»; MPOrpaMMHBIM
KOHCYJIbTallH obecreueHreM, HEOOXOAUMBIM JJIs1 BEITIOJTHEHUS

1ab0paToOpHBIX paboT; MPOTPaMMOIi SKPAHHOTO YBEITUYCHHUS,
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO- 00pa30BaTENIbHYIO
cpeny ynusepcurera: 132C, 212C, 213C.

4. Texymmit Aynuropus, OCHalIeHHas: KOMIIBIOTEPHOM TEXHUKOM ¢

KOHTpOJIb, NOAKIIOYEHUEM K ceTU «HTepHeT»; mporpaMMHBIM
IIPOMEXKYTOYHAS obecrieueHreM, HEOOXOUMBIM JJIs1 BEITIOJTHEHUS
aTTecTalus 1a60paTOPHBIX PabOT; MPOTPAMMOIi SKPAHHOTO YBEITUYCHHUS,
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO- 00pa30BaTENIbHYIO
cpeny yausepcurera: 132C, 212C, 213C.




CamocrosTeapHas
pabota

Ayautopus, OCHaIlleHHasi KOMITbIOTEPHON TEXHUKOM C
MOJIKITIOUEHUEM K ceTH «IHTepHET»; MPOrpaMMHBIM
obecrieueHreM, HEOOXOAMMBIM JJIsI BEITIOJTHEHUS
1ab0paToOpHBIX PaboT; MPOTPAMMOIA SKPAHHOTO YBEITUICHHUS,
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO- 00pa30BaTEIbHYIO
cpeny ynuBepcurerta: 204C, 205C, 203C.




