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1 Henu u 3124 U3y4YeHUs AUCUUILIMHBI (MOLYJIs1).

11 eab ocBOeHUS JUCITUIIMHBI.

Huctummmaa «KOHCTpyUpoOBaHUE SJEKTPOHHBIX MEIWIIMHCKUX NPUOOPOB M almaparoB» CTaBUT
CBOCH IIEJbI0 M3y4CHHUE COBPEMCHHBIX TCHACHIIMHA PAa3BUTHS  JJCKTPOHUKH, H3MEPHUTEIBHOM U
BBIUMCIUTEILHON TEXHUKHU, HH(POPMAIIMOHHBIX TEXHOJIOTUN B MEIMKO- OMOJIOTHYECKON IPAKTHKE.

1.2 3agauy AMCHUILINHEL.

3ajaun AUCIUTUIMHBI BKIFOYAIOT OCBOCHHE CTYICHTAMH CIISYIOIINX 3HAHUH M HaBBIKOB: 3a1auu
JUCLUIITMHBI BKIIOYAIOT OCBOCHUE CTYJIEHTAMU CJICAYIOIIUX 3HAHUM U HABBIKOB:

- METO/Ibl ¥ CPEJICTBA, TPUMEHIEMbIE B MEAUITUHCKON AIICKTPOHHON TEXHHUKE;

- METO/Ibl ¥ CPEJICTBA, TPUMEHSIEMbIE MPU aBTOMATHU3AIIUN MEAUIIMHCKUX UCCIICOBAHUM.

13 MecTto aucuMnIMHbI (MOAYJIs1) B CTPYKType 00pa3oBaTe/IbHON NPOrpaMMbl.

HucuumuinHa «KoHCTpynpoBaHHe 3JEKTPOHHBIX MEIUIUHCKUX IPUOOPOB U alnapaToB» OTHOCUTCS K
BapuatuBHON yactu broka 1 "{uctuminaet (Moxynn)" yaeOHOTO MaHa.

Jlornyecku JUCLMIUIMHA CBs3aHa cC mpeaMmeramMu «KoMmblOTepHbIE TEXHOJIOTUHM B  MEAMKO
Ouonornyeckoil mpakTtuke», «llimanupoBaHre OMOTEXHHYECKOTO SKCIEpUMEHTa», «MeTonbl 00paboTKu
OMOMEMIIMHCKUX CUTHAJIOB U IaHHBIX», «HpopMaThKa.

B pesynbTare uzyueHus: HACTOSIIEH NUCIMILIMHBI CTYAEHTH! JOJDKHBI MOJYYUTh 3HAHUS, UMEIOIUE
HE TOJBKO CaMOCTOSITEIbHOE 3HAa4eHHWE, HO M obecrednBaronie 0a30ByI0 MOJATOTOBKY 0a30BOH U
BapUaTUBHON wyacTed MoIyisi oOyueHHs, oOecredyuBas COIJIACOBAHHOCTb U IPEEMCTBEHHOCTb C 3TUMHU
JUCIUILIMHAMMU.

14 Ilepeyenb MIaHUPYeMbIX Pe3yJbTATOB O0Oy4YeHHsI IO AUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJbTATaAMH OCBOCHHS 00pPa30BaTe/IbHOM POrpaMMBbl.

W3yuenne naHHOM y4eOHOM AMCIUIUIMHBI HAIIPABIICHO Ha (POPMHUPOBAHKE Y O0YJAFOIIUXCS
cnenyromux komnerennuii: OIMK-7; TIK-2

Ne | Unnekc Copnepxanue B pesynbTaTe nzydenus yueOHON JUCIUILINHBI
LI | KOMIIET | KOMIIETCHIINH (WK €€ 00yJaronuecs T0JKHBI
. SHIINU 4acTH) 3HATh yMeTh BJa/leTh
1 OIIK-7 | cnocoOHOCTBIO TE€HJICHIUH YUYHUTHIBATh CIOCOOHOCTH
YUUTHIBATh pa3BUTHSA COBpPEMEHHBIE 10 YUUTHIBATh
COBpPEMEHHBIE ANIEKTPOHUKH, TEH/IEHIUH COBpPEMEHHBIE
TEHJCHIIMH Pa3BUTHS U3MEPUTENIBHON U | Pa3BUTHUSA TEH/ICHIIUU
IIEKTPOHUKH, BBIUMCIIUTENIBHON | DJIEKTPOHUKH, pa3BUTHS
MU3MEpPUTENBHOMN U TEXHUKHU, WU3MEPUTENBHON | 3JIEKTPOHUKH,
BBIUMCIINTEIIBHON UHPOPMAIMOHHBI | U WU3MEPUTEIIBHO
TEXHUKH, X TEXHOJIOTHH B BBIUMCIIUTENBHO | M U
MH(pOPMAIIMOHHBIX ME/IUKO- 1 TEXHUKH, BBIYUCIIUTENBH
TEXHOJIOTUH B CBOEH OMOJIOrMYECKOM UH()OPMAIIMOHH | O TEXHHUKHU,
npoeccroHaIbHOM MPaKTHKE bIX TEXHOJOTUH | HH(OpMAIHOH
JESITENbHOCTH B MEIUKO- HBIX
OMOJIOTUYECKON | TEXHOJIOTHIl B
MIPAKTHKE MEIUKO-
OUOIOTYECKO
1 IIPAKTHKE
Ne | Unnekc Copnepxanue B pe3ynbraTe uzyueHus yueOHON TUCIUILITUHBI
ILII | KOMIIET | KOMIETEeHUUH (Wiu e€ o0y4aromuecs J0JKHbI
SHINU 4acTu) 3HATh \ yMeThb ] BJa/leTh




2 [1K-2 TOTOBHOCTBIO K METOJIUKY
YYacTHIO B TPOBEJICHUHU | MPOBEICHHS
MEJIUKO- MEJIUKO-
OHOJIOTMYECKHX, OHOJIOrMYECKHX,
9KOJOTUYCCKHUX U 9KOJIOTUYCCKHUX U
HAYYHO-TEXHUYECKUX HAy4IHO-
HUCCIICIOBAHUM C TEXHAYCCKUX
MIPUMEHCHHEM HCCCAOBAHUH C
TEXHUUYECKUX CPEJICTB, | MPHUMEHEHUEM
MHGOPMAIIMOHHBIX TEXHHYECKUX
TEXHOJIOTUH M METOJIOB | CPEJICTB,
00paboTKH UH(POPMAIIOHHBI
pe3yIbTaToOB X TEXHOJIOTUI U

METOO0B
00paboTKu
pe3yibTaToB

BBIMOJTHSITh TOTOBHOCTBIO
MEINKO- K y4acTHIO B
OuONOTMYeCKHe, | MPOBEACHUH
9KOJIOTUYECKUE | MEIUKO-
Y Hay4IHO- OMOJIOTHYECKH
TEXHUYCCKHE X,
WCCIICIOBAHMS C | DKOJIOTUYECKU
PUMCHEHHEM X U Hay4HO-
TEXHUYCCKHX TEXHUYCCKHX
CpEJICTB, UCCIIeIOBaHMIA
nH(GOPMAIMOHH | C
BIX TEXHOJIOTHH | IPUMECHEHUEM
Y METOZIOB TEXHUYECKUX
00paboTku CpE/CTB,
pe3ynbTaToB UH(OPMAIHOH
HBIX
TEXHOJIOTHI 1
METOJIOB
00paboTKH
pE3yJIbTaToB

2. CTpyKTYypa U coJep:kaHue JUCHUIIUHBL.

2.1 Pacnipeesnenue TPyA0€MKOCTH JHCUHMILIMHBI 10 BUIaM pPadoT.

Obmiass  TpyAOEMKOCTh JUCHMILIMHBI coctaBmsier 4 3aden. (144 w4gacoB), wux
pacmpeeneHue 1Mo BujaaM padboT mpeIcTaBiIeHo B Taouuile (015 cmyodenmos ODO).
Bun yueOHoit paboTsl Bcero Cemectpsl
4acoB (4acel)
1

KonraktHasi paboTa, B TOM 4ucJjie: 30,3 30,3
AyIuTOpHBIC 3aHATHS (BCEro): 30 30
3aHATHA TEKIIMOHHOTO THIIA 16 16
JIaGopaTopHble 3aHATUS 14 14
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, IPAKTHYECKUE ) i
3aHSATHS)
HNuas konTakTHas padora: 42 472
KonTpons camocrositensroil padotsl (KCP) 4 4
[Ipomexyrounas atrecrauus (VIKP) 0,2 0,2
CamocrosiTesbHast padoTa, B TOM 4HcIe: 87 87
Kypcosas pabota - -
[TpopaboTka yueOHOTO (TeopeTHIecKoro) Mareprana 20 20
BrImonHeHe HHIUBUAYATBHBIX 3aIaHUN (TTOATOTOBKA 47 47
COO0O0IIeHUH, TPe3eHTALINH)
Pedepar 20 20
[ToaroroBka K TeKyIeMy KOHTPOIIIO - -
KonTpoasb: 26,7 26,7
[ToaroroBka K 3K3aMeHy - -
OO01ast TPy10€eMKOCTh yac. 144 144

B TOM 4YHCJIe KOHTAKTHAs 303 303

padora

3a4. e[ 4 4




2.2 CTpyKTypa IHCUMILINHBI:

Pacnpenenenne BuaoB yueOHOI pabOTHI M MX TPYIOEMKOCTH IO pa3aeiiaM TUCIHILUTHHEI.
Pacrnipenenenne Bu10B yaeOHOM paOOTHI M UX TPYIOSMKOCTH IO pa3/ieiaM JUCITUTLIAHBL.
Pa3nensl AUCHMILTUHBL, U3ydaeMbIe B 7 ceMecTpe (ounas hopma)

KomndaecTBo yacoB

AynuropHast Breayaut
Ne HaumenoBanue paznenos Beero pabota OpHasd
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 |HampaBnenus u TEH/ICHIIMH PA3BUTHS CPENICTB 13| 4 0 4 5
MHUKPOMPOIIECCOPHON TEXHUKH
2 |HampaBienus UCIIONb30BAHUS CPE/ICTB
MHUKPOIPOLIECCOPHON TEXHUKH B METUKO- 13 | 4 0 4 )
OMOJIOTHYECKUX MTPUOOpax
3 |AnmapaTHbIe ¥ IPOTPAMMHEIE CPEJICTBA
MIPOrpaMMHUPOBAHUS M OTIAIKH IPOTPAMMHOTO 13 | 4 0 4 )
o0ecrnedeHrss MUKPOTIPOIIECCOPHBIX CUCTEM
4 IMUKpOKOHTPOJUIEPHI OOIEro HAIPABICHHS U UX
MPUMEHEHHE B METUKO-OHOIOTUYECKUX TPUOOopax 13 | 4 0 4 5
00paboTku HGOpMAIUN
5 |MukpokoHTpoIIepbl HUPPOBOI 00PAOOTKH CUTHAJIOB
1 X IPUMEHEHUE B METUKO-OMOJIOTHUYECKUX 13 4 0 4 5
npudopax oopadboTku nHGOpMaUK
6 |Crnenuaym3upoBaHHBIE MUKPOITPOIIECCOPBI B METUKO- 13| 2 0 4 5
OMOJIOTHYECKHX MPUOOopax 00paboTKkH HHPOPMALUH
7 |CpencTBa MPOCKTHPOBAHHS, IPOTPAMMUPOBAHUS U
OTJIA/IKU CHCTEM Ha 0a3e MUKPOIPOIIECCOPOB U 13 | 4 4 )
MHUKPOKOHTPOJUIEPOB
8 |[IpoekTupoBaHUEe MEIUKO-OMOIOTHUECKOTO MPrdopa 13| 2 4 48
00paboTKu HHpOpMaLIUn ’
Hmoeo no oucyuniune: 16 0 14 87

[Tpumeuanue: JI- nexuu, I13- npaktudeckue 3ansatus/cemMunapsl, JIP- nabopatopHsle 3aHATHS,
CPC- camocTrosiTenbHas paboTa CTyAeHTa

2.3 Coaepxxanue pa3/iesioB THCHMIIHHBI:
2.3.1 3anqaTus JeKIHOHHOr0 THIIA.

D
Ne | HaumeHoBanue pazzaena Cozeprkanue pasjena opMa TEKYIIIEero
KOHTPOJIS
1 2 3 4




Hamnpasnenus u O6oOmenHass cxema HWHGOPMAIMOHHO -| BhImosiHeHHE U
TEHJICHIIMU Pa3BUTHS BBIYMCIIUTEIbHON CHCTEMBI. Tunst 3aIuTa
CpEICTB apXUTEKTYpbl ~ MUKPOIIPOLECCOPOB U  UX| J1a0OpaTOpHBIX
MHUKPOITPOLIECCOPHOM CBOIICTBa. OcoOeHHOCTH [IPUMEHEHHUS pabot
TEXHUKU MHUKPOIIPOLIECCOPOB € Pa3IUYHBIMU THUIIAMHU
apXUTEKTYyppl B CHCTEMAax  YIpaBJICHUS.
Knaccuduxanus CpEICTB
MHUKPONPOLIECCOPHON TeXHUKH. (OCHOBHBIE
CEMENCTBA MUKPOKOHTPOJIEPOB.
Harmpasnenus VYupasnenue, MOHWUTOPUHT, KOHTpOJIb.| BhInosiHeHue u
ucnonb3oBanus cpeacts  |Ludposas obpaborka curnanos. Ludposas 3aIuTa
MHUKPOITPOLIECCOPHOM ¢unbrpanus.  CroekTpalbHBIA — aHamM3 || JaOOpaTOPHBIX
TE€XHUKU B MEJTUKO- 0o0pabOTKa  CHUTHAJOB B  CHEKTPaJIbHOM pabot

OMOJIOTHYECKHUX IPUOOpax

obmactu. @yHKIMOHATBHBIE TPe0Opa30BaHUsl.

3ammra uHpopManuu oT
HECAaHKIMOHMPOBAHHOTO AOCTYIA.
ArnmapatHele U OcHOBHbIE JTarbl u orTnaaku| BeimosHeHne n
IIPOrPaMMHBIE CPEACTBA  |MHUKPOIPOLIECCOPHOTO IIPUKJIJTHOTO 3almTa
IIPOrpaMMHUPOBAHUS U IIPOTPaMMHOI'0 oOecrieyeHusl. S3pIku| 1a00paTOPHBIX
OTJIaIKU IPOIPAMMHOI0  |IIPOrPaMMUPOBAHMUSL. Komnusanus. pabot
obecnieueHus AcceMmOnep ®  TpaHCISIMS — MPOTPAMMBI.
MHUKPOIIPOLIECCOPHBIX JIMHKOBILMK, peJaKLus CBA3E. DMYJIATOPHI U
CUCTEM CHUMYJIATOpPBI MHUKpomponeccopoB. Pabora c
¢ailiaMy BXOIHBIX M BBIXOJHBIX JIaHHBIX.
3arpy3ka OTJaXEHHBIX MPOTrpaMM B MaMSTh
MHUKPOIIPOLIECCOPA.
MUKpOKOHTPOJLIEPHI OcHOBHbIE CEMENCTBA MHUKPOKOHTPOJIEpPOB| BrinonHenue u

00I1eT0 HaNPaBJICHHS U UX
NPUMEHEHHE B MEJTUKO-
OuosIornyeckux npuodopax
00paboTKku nHpOpMauu

(MK). OcHoBHbIE XapaKTEPUCTUKH, CXeMa
BKimoueHus.  OpraHuzauuss  namsiTd B
MHUKPOKOHTPOJUIEPAX. Peructpsl
CIELUAJIbHBIX GyHKIMH. Opranu3zanus
IIOPTOB MK. JIByHanpasieHHAas U
KBa3uJBYHAIlpaBJIeHHAas  CXeMa  IOPTOB.
Omnepanuu B noprax. Cucrema xomang MK.
Opranuzanus npepsiBanuii B MK. Taiimeps! B
MK. IlocnenoBatenbHbie  noptel MK
CpenctBa mMporpaMMHUpOBAHHUS M OTJIAJKU
MK. 3ammra nporpammel MK ot
HECAHKIIMOHUPOBAHHOTO JI0CTyTIA.
UcnonszoBanne MK  kak  gucnerdepa
3arpy3Ku IpOorpaMMHOro 00ecrieueHHsL.

3aImTa
1a00paTOPHBIX
pabot




MUKPOKOHTPOIIEPHI

1 poBoii 00paboTKU
CHTHAJIOB M UX
PUMEHEHHE B MEJTUKO-
OMOJIOTHYECKHUX MPpUOOpax
00paboTku HHPOpPMALIUU

OCHOBHBIE CE€MENCTBA MHKPOKOHTPOJIEPOB.
ApXUTEKTypa, CHCTeMa KOMaHJA, BBOJ U
BbIBOJ uH(popmanuu. MK ¢ aByxampecHoit
CUCTEMOH BBIOOpa OMEepaHA0B. APXHUTEKTYpaA,

cucTeMa  KOMaHJ, BBOJ U BBIBOJ
uHpopmanmu. OpraHuzanus NpepbIBAHUN.
[TocnenoBarenvubiii  wHTEpdeiic. TalimMepsl.
AnmnapatHbiii  yMHOXuUTeNnb.  Kommpeccus

unpopmanuu. [Iporpammuas monens. Pabora

Brinosnnenue u
3aluTa
71ab0paTOPHBIX
pabot

5 B peXuMe C  IUIABAIOUIEM  TOYKOM.
MHOorogyHKIMOHAIbHbIE oleparuH.
Opranuzanus Oycdepos. AHaNoroBbI
untepdeiic. Peanmzarus 1T (POBBIX
¢unbtpoB Ha MK. Ilymbl OKpyriieHUs H
neperpy3ku. CpencTBa CHIKEHHUS ILIyMOB
OKpyIJieHuss | neperpy3ku. Peamuzanus
CHeKTpaJIbHOro aHanu3a ¢ nomouibio MK u
00paboTKa CUTHAJIOB B YAaCTOTHOM O0JIACTH.
MK c¢ mnpopexuBaHMeM IO YacToTe U IO
BpemeHnu. Koppekrop.
Crnennanu3upoBaHHbIE WHTerpanabHble MUKPOCXEMBI: corylacoBaHue| Beinosnnenue u
MHUKPOMPOILIECCOPHI B MHKPOIPOLIECCOPHBIX CpeACTB C 3almTa
MEJIMKO-OMOJIOTMYECKUX  |aHAJIOTOBBIMU LEeMsAMH. MHUKponpoueccopsl| J1a00paTOpHbIX
npubopax 00paboTKH JUHENHOTO CTBIKA. CornacoBanue pabot
uHpOpMaIU MHUKPOIIPOLIECCOPHBIX CPEACTB € NEPBUUHBIMU
6 IUGPOBBIMUA TTOTOKaMHU. MHKPOTIPOLIECCOPHI
COI'JIACOBAaHUS CKOpOCTEei UG POBBIX
IIOTOKOB. MUKpOIPOIIECCOPbl  COTJIaCOBAHUS
CKOpocTel U(PPOBBIX IIOTOKOB.
Muxkponpoueccopbl Ui NIOJIaBIICHUS
npoxkanus (a3bl UGPOBOro MOTOKA.
Cpencrsa OcHoBHBIE TpaBWJIa M  peKOMeHAauuH| BeinmonHeHue u
MIPOCKTUPOBAHUS, pa3paboTku MHUKpo-OBM. ®yHKIMOHaNbHBIE 3almTa
2 [MPOrpaMMHMpOBaHUs 1 XapaKTEPUCTUKHU pa3pabaTbIBaeMOro | J1ab0paTOPHBIX
OTJIAJIKK CUCTEM Ha 06a3e  |ycTpoiicTBa. CTpyKTypHas cXemMa MHKpPO- pabot
MHUKPOIIPOLIECCOPOB U 3BM. Bri6op mporeccopa.
MHUKPOKOHTPOJLIIEPOB
[IpoexTupoBanue MeauKo- (Pa3nuuHble BapHaHTBl IIOCTPOEHUsS MHUKpO-| BbInosiHeHMe
8 Ouosiornyeckoro npudopa [OBM. Mogens mnporecca NpOEKTHPOBAHUSA 3aIUTa
00paboTku nHpopmaruu  |Mukpo-OBM. 1a00paTOPHBIX
pabot

2.3.2 3aHATHA CEMUHAPCKOT0 TUMA.

CornacHo yuyeOHOMY IJIaHy 3aHATHS CEMHHApPCKOTrO THMA MO JaHHOW AMCUMIUIMHE HE
MIPETyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne HaumenoBanue nabopaTopHbIX padoT Popwma rekyrmero
KOHTPOJIS
1 3 4
1 |M3ydeHne nmporpaMMUpPyeMOro KOHTposuiepa cOopa u Otyer mo




NepBUYHON 00paboTKH MHpOpMaIUu. n1abopaTopHOii paboTe
N3ydyeHne 0OCHOBHBIX MPUHITUIIOB IPOrPaMMHUPOBAHUS TIPOTPAMM Otuer o
2 |TIKCOW. naboparopHoii paboTte
3 N3ydenne MeTo10B pa3paboTKH MPOrPaMMHOTO 00ECIICUeHUSI. Otyer no
naboparopHoii pabore
N3yuenue natunkoB temieparyp. [I[poekTupoBanue 371eKTpOHHOTO Ortuer o
4 TEPMOMETDA. naboparopHoii pabote
5 N3yueHne onTHYECKUX TaTYUKOB. Otuer no
naboparopHoii pabote
N3yuenue narunkoB nepemenieHus. [IpoektupoBanue yctpolicTsa Ortuer 1o
KOHTPOJISI HEPEMELICHUS. nabopaTopHoii pabote
N3ydeHne OCHOBHBIX CPEJICTB IPOESKTUPOBAHUS, Ortuer o
IPOrpaMMHUPOBAHUS M OTJIAJIKA CUCTEM Ha 0a3e nabopaTopHoOi pabore
MHUKPOTMPOIIECCOPOB U MUKPOKOHTPOJIIEPOB.
[IpoekTupoBaHre MeAUKO-OMOIOrHUYECKOro npudopa o0padboTKu Otuer no
nHopmanum. naboparopHoii pabote
2.3.4 IlpumepHasi TeMATHKA KYPCOBbIX padoT (IPOEKTOB)
CornmacHo yueOHOMY IUIaHy, KypcOBble palOOThl MO JaHHOW JUCIHUIUTUHE HE
MIPEAYCMOTPEHBI.

2.4 TlepeyeHb YU4eOHO-METOAMYECKOT0 00ecTiedeHH 1JIsl CAMOCTOATEILHOIH PadoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOY110)

[Tepedyens yueOHO-METOAMYECKOTO 00SCTICUCHHS TUCITUTIITUHBI 110
Ne Bun CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padOThI
1 2 3
Hanpasnenus u CabanoB, A.I'. 3amuTa nepcoHajIbHBIX JAHHBIX B OpraHU3aLUAX
TEeHJICHIIUM Pa3BUTUS  |3]paBOOXpaHEHHUs [DNEeKTpOHHBIN pecypc] : yueb. mocooue / A.Tl.
1 |cpencrs Cabanos, B./l. 3pikoB, P.B. MemniepsikoB. — DNEeKTpOH. JaH. —
MUKporporieccopHoii  |MockBa : T'opsuas muams-Tenexom, 2012, — 206 c. — Pexum
TEXHHUKU nocryna: https://e.lanbook.com/book/5194. — 3arn. ¢ skpana.
Hanpasnenus Tpythes, JI.P. Apxurextypsl HHPOPMALMOHHBIX cucTeM. OCHOBBI
WCITIOJIb30BAHUS MPOCKTUPOBaHUSl [DNEKTPOHHBIA pecypc] : yudel. mocobue —
CpeACTB OnextpoH. naH. — Cankr-IlerepOypr : HUY UTMO, 2012. — 66
2 |MukpomporieccopHoit  |c. — Pexum moctyma: https://e.lanbook.com/book/70810. — 3ar.
TEXHUKU B MEJTUKO- c okpana. Mnarosa, J.P.
OMOJIOTNYECKUX
npudopax
AnmapatHble U MeTo1010TUU ¥ TEXHOJIOTHH CUCTEMHOTO MTPOEKTUPOBAHHUS
IIPOrPaMMHBIC CPEACTBA | HH(POPMAIMOHHBIX CUCTEM [ DJIEKTPOHHBIN pecypc] : yueb.
[IPOrpaMMHUPOBAHUSA U |fjocobme — DiekTpoH. naH. — Mocksa : ®JIMHTA, 2016. — 256
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C DKpaHa

MHKPOKOHTPOJIIEPOB

TIpoeKTUpOBaHHE MeTOoI0NOT UK ¥ TEXHOJIOTHH CHCTEMHOTO MPOEKTHPOBAHHS
ME/IKO- MH(POPMAIMOHHBIX CUCTEM [ DIEKTPOHHBIN pecypc] : yueo.
OMOIOTMYIECKOTO nocobue — DnekTpoH. 1aH. — Mocksa : ®JIMHTA, 2016. — 256
npubopa 06padoTKH | Pexcnm noctyma: hitps://e.lanbook.com/book/84356. — 3aru.
uHpopmarmu

C DKpaHa

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepuaibl JIA CaMOCTOSTEIbHOM pa6OTH O6y‘IaIOIJ_II/IXC$I nu3

YHUCJIa MHBAIKUIOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10poBbs (OB3) nmpemocTaBistoTest
B (hopmax, aJanTUPOBAHHBIX K OTPAHMUYEHUSIM HX 3[OPOBBS M BOCIIPUATHS HHPOPMAIIIH:

JUig U1 ¢ HapyIIEHUsIMU 3pEHMSL:

-B 1eyaTHON (hopMe YBETMUEHHBIM IIPUPTOM,
- B JOpMe 3JIEKTPOHHOTO TIOKYMEHTA.

JIist L ¢ HapyIeHUsAMHU CITyXa:

- B mevaTHo# dopme,

- B (hOpMeE IEKTPOHHOTO JOKYMEHTA.
JLnst mun ¢ HapyIIEHUsIMUA OIIOPHO-/IBUTaTENIbHOTO anmnapara:

- B mevaTHo# dopme,

- B (hopme 2JIeKTPOHHOTO JOKYMEHTA,
JlaHHBINA TIepedyeHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA

00yYarOIIHUXCsl.

3. O6pa3oBare/ibHbIE TEXHOJOTHU.



B coorBerctBun ¢ TtpeboBanmsiMu DPI'OC BIIO mo HampaBlIeHHIO TMOATOTOBKH
HCIOJIb3YIOTCS, IPU OCBOEHUH TUCHUIUIMHBI B yUeOHOM IpPOIEeCCe aKTUBHbIE M UHTEPAKTHUBHBIE
(B3ammozpelicTByomHe) GOopMBbI IPOBEICHHS 3aHATHH, @ UMEHHO:

- JIMCKYCCHUU;

- pa300p KOHKPETHBIX CUTYAIIHIA;

- HMHTEpPaKTUBHOE MYJIbTUMEIUITHOE COIIPOBOKACHHUE.

Brimmeo3nauennsle  00pa3oBaTeNIbHBIE TEXHOJIOTUM JAIOT Haubosee 3(PQeKTUBHbIC
pe3yJIbTaThl OCBOCHHUS AMCLUMILIMHBI C IMO3ULUN aKTyalU3allMM COJEpPYKAHUS TEMbl 3aHSITHS,
BBIPAOOTKH MPOJYKTUBHOTO MBIIIJICHUS, TEPMHUHOIOTMYECKONH TPAMOTHOCTH U KOMIIETEHTHOCTH
00y4aeMoro B acleKTe COLMaTbHO-HAIIPABICHHON MO3UIuK Oyymero 0akaigaBpa, © MOTHBALIUN
K UHULMATUBHOMY M TBOPUYECKOMY OCBOCHHIO Y4eOHOTO MaTepuaa.

B coorBerctBun ¢ tpeboBanusiMu DPI'OC BIIO peanmzanus KOMIIETEHTHOCTHOTO
[I0/IX0Jla TPENyCMaTpUBAaeT LIMPOKOE MCIIONb30BAaHUE B Y4eOHOM IpoOllecCE€ AKTUBHBIX U
MHTEPAKTUBHBIX (POPM MpOBE/IEHUS 3aHATUHN (KOMIIBIOTEPHBIE CUMYJISIINH, Pa300p KOHKPETHBIX
curyauuid u T.1.) B coueraHumm c BHeayAMTOPHOW pabOTON OHM CO3JAIOT JIOTIOJHUTEIHHBIC
ycnoBusi (OPMUPOBAHUS M Pa3BUTUA TPeOyeMbIX KOMIETCHIMM OOydYaromuXcCs, MOCKOJIBKY
MIO3BOJISIIOT 00ECTIEYNTh AKTUBHOE B3aMMOJIEHCTBHE BCEX YYacTBYIOLIUX B Ipoliecce o0yueHus,
BKJIIOUasl MpernojaBaTesiss. ITU METOJbl B HauWOOJbIIEH CTENEHH CIIOCOOCTBYIOT JTUYHOCTHO-
OpUEHTHUPOBAaHHOMY Imoaxoay (oOyueHue B corpyaHudectse). [Ipm sToM mpenopaBarenb
BBICTYIIA€T CKOpee B POJM OpraHuzaTopa mpolecca oOydeHus, Jujaepa TpyMIbl, CO3JaTens
YCIIOBHIA JJ1s1 TIPOSIBIICHUSI MHUITMATUBBI 00yJarOIIUXCSl.

Jlnst v ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBbS IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAIlMi C NCIIOJIb30BAHUEM AJIEKTPOHHOM HOYTHI.

4, OneHo4Hble CpeacTea 1Jisl TEKYIIECIro KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘lHOﬁ
arrecranuu.

4.1 Bompocbl, BbIHOCMMble Ha 3a4éT mno aucuumuimHe «KoHcTpyupoBanue
3J1eKTPOHHBIX MEIULIMHCKHX NPUOOPOB M aNNapaToB» JJs HaNpaBJeHUS NOATOTOBKH:
12.04.04 BuorexHn4yeckue CMCTeMbI M TeXHOJOTHH. [IpoBepsieTcst JOCTHKEHNE KOMITETEHIIHHA:
OIIK-7; T1K-2

1. KakoBo Ha3zHaueHue MUKpokoHTposuiepa PIC16F8767

2. Ha3zoBuTe OCHOBHBIE XapaKTepUCTHKH MUKpO-KoHTposuiepa PIC16F876.

3. Hapucyiite crpykTypHyto cxemy MukpokoHTpoiuiepa PIC16F876.

4. PacckaxuTe 0 HA3HAYCHUH KOMITHJISTOPA U MPOrpaMMaTopa.

5. IlepeunciuTe OCHOBHBIE pEXKHMBI TaKTOBOIO TI€HEpaTopa MHKPOKOHTpOJLIEpa
PIC16F876.

6. Hapucyiite cxemy noaximouenus RC-nienouku k Mukpokontpoiiepy PIC16F876.

7. B kakux pexxuMax MOKHO MOJKJIIOYNTh KBApLEBbIH WM KEPAMUUYECKUN PE30HATOP K
BBIBOJIaM MUKPOKOHTpoJuIepa’?

8. Hapucyiite cxemy MOJIKIIOYEHHs KBaplLEBOrO0 MM KEpaMHUYECKOrO pe3oHaTropa K
BBIBOJIAM MHUKPOKOHTPOJLIEPA.

9. PacckaxuTe 0 moprax BBOJa/BbIBOja U peructpax TRIS mukpokoHTposiepa.

10. KakoBo Ha3zHaueHue peructpoB TRIS muxpoxonTposiepa?

11. HapucyiiTe cxeMy JHHUU BBOJIA/BBIBO/IA JAHHBIX MUKPOKOHTPOJLIEPA.

12. B 4em 3akmouaroTcss 0OcoOeHHOCTH BbIBOJIoB mopra PORT A B PIC-
MHKPOKOHTpOJIIEPaX CPEAHETO NoAceMencTBa’?

13. HapwucyiiTe CTpyKTYpHYIO cXeMy 4eTBepToro paspsaa nmopra PORT A.

14. Pacckaxute 00 ocobenHoctr BbIBOJIOB mopra PORT A B PIC-mukpokoHTposutepax
CpEeIHEro MoJICEMENCTRA.

15. HapucyiiTe CTpYKTYpHYIO CXeMy JIMHWW BBOJa/BbIBOja HMaHHbIX mopta PORT B,
ucnoJp3yromerocs B PIC-mukpokoHTposiepax.



16. TlepeuncnuTe ocHOBHBIE XapakTepuctuku Taiimepa TMRO.

17. Tlpu kakux ycmoBUsSX BO3HUKAET npepriBanue ot TMRO?

18. Pacckaxute 00 HCIIOIb30BaHUH BHEIIHETO HCTOYHHMKA TakToBOro curraina s TMRO.

19. KakoBBI OCHOBHBIEC XapaKTEPUCTHKH MpecKasepa’?

20. Hapucyiite ctpykTypHyto cxemy TMR1.

21. Hazowure pexxumbl pabotsl TMR1.

22. Tlepeuncinute ocHOBHBIC TapameTphl Taiimepa TMRL1.

23. Pacckaxkxute 0 HazHaueHWu OuTOB peructpa ynpasienus 11CON momyns Taitmepa
TMRL.

24. Onumute padoty TMR1 B pexkxuMax CHHXPOHHOTO ¥ aCHHXPOHHOT'O CUETYHKA.

25. KakoBbI OCHOBHBIE MTapaMeTpbl MOyJis Talimepa TMR2?

26. Jlna gero nmpenHasHadeHbl OuThl peructpa ymnpasienus 12CON monyns taiimepa
TMR2?

27. Pacckaxure 00 ocHOBHBIX mapamerpax CCP momyisi.

28. KakoBo naznauenue 6utoB peructpa CCPXCON monyns CCP?

29. Pacckaxute o pexxumax (3axsat/cpaBuenust/ILIMIM) CCP momyis.

30. [TepeuncnuTe OCHOBHBIE XapaKTepUCTHKH mopTa RS-232.

31. Pacckaxkute 00 YHUBEPCAIbHOM CHHXPOHHO-aCCHMHXPOHHOM IpHUEMOIIepeIaTUNKe
(USARP).

32. KakoBo nHaznauenue peructpa TXSTA?

33. [l gero npenHazHavyeHbl OUTH peructpa TXSTA?

34. Pacckaxxute 0 Ha3HaueHUM reHeparopa yactotel ooMmeHa USART BRG.

35. [lepeuncnuTe OCHOBHBIE XapaKTEPUCTHKH aCHHXpOHHOTO pesknma USART.

36. Kak pabotaer acuuxponHbIi nepenatauk USART?

37. Pacckaxure o pabote acuHxpoHHOro npuemarnka USART.

38. KakoBbl OCHOBHBIE JTambl HACTPOUKH 9-pa3psiIHOTO ACHMHXPOHHOTO MpHeMa C
NETEKTUPOBAHUEM ajipeca’?

39. IlepeunicnuTe OCHOBHBIE XapaKTEPUCTUKN CHHXPOHHOTO Beayiero pesxkuma USART.

40. PacckaxuTe 0 Tepenaye CHHXPOHHOTO BEIYIIIETO.

41. Kak npoucxoauT NpueM CHHXPOHHOT'O BEYIIEro?

42. JlaiiTe OCHOBHBIE XapaKTEPUCTUKH CHHXPOHHOTO BeoMoro peskuma USART.

43. Pacckaxure 0 repeiaue CHHXPOHHOTO BEJJIOMOTO.

44. Kak ocyI1ecTBIsETCS IPUEM CUHXPOHHOT'O BEIOMOI0?

45. HazoBUTE OCHOBHBIE THUIIBI CBETOIMOIHBIX HHIUKATOPOB.

46. HapucyiiTe cxeMy MapajUlebHOTO  COCJUHEHHMSI  HECKOJNBKHUX  CBETOAMOJHBIX
UH/IUKAaTOPOB.

47. HazoBute ocHoBHbIe pyHKIIMH COU.

48. Kakue  MeToAbl  perucrpauud  HMHGOPMALUMM  MCHOJIB3YIOTCS B YCIOBMAX
aBTOMATH3MPOBAHHOW TEXHOJIOTUH?

49. Jaiire knaccuduxarnuo COU.

50. [laiiTe XapakTepHCTUKY OCHOBHBIX I'PYIII YCTPOICTB 0TOOpaskeHUsI HH(POPMALIH.

51. Kakue sTambl MOXXHO BBIICIUTH B JACATEIBHOCTH oONeparopa HHPOPMAIMOHHO-
W3MEPUTEIIBHON CUCTEMBI?

52. Ha yeM OCHOBaHO MOJEIMPOBAHUE JESATEIHHOCTH YEJIOBEKa C HCIIOJIb30BaHUEM
METO0B TEOpUU UHPOPMALIUHU?

53. JlaliTe XapakTEepUCTUKY OOOOIIEHHOIO CTPYKTYpHOTO MeToJa I OIMCAHUS
TeSITeTbHOCTH YeJIOBEKa.

54. Tlepeuncnute ocHOBHBIE ATanbl pazpadorku COU.

55. OxapakTepu3yiiTe OCHOBHBIE METOIbI TpoekTHpoBanus COU.

56. HazoBuTe ocHOBHBIE TUIIBI HH(POPMAIUH, TPeCTaBIsieMOl ¢ moMonisio YOU.

57. B 4yeM NpUHIMIIHAIBHOE OTJIMYME (YHKIHMOHAIBHOIO U PacTpOBOTO CHOCOOOB
(dhopMupoBaHUS U300paKEHUS?



58. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY BO3MOXKHOCTEH TIOCTPOSHUS IIIIOCKHX
naHesNei Ha IUCKPETHBIX HHIUKATOPHBIX AJIEMEHTAX Pa3IMYHOro THUIIA.

59. [aiite onpenenenue moayno ALIIL

60. HazoBuTe Ha3HaueHWE pETUCTPOB, UCIOJIB3yeMbIX Ui ynpasienuss ALl B
MHUKPOKOHTPOJUIEPE.

61. IlepeunciauTe mocaea0BaTENBHOCTD IEUCTBHM 17151 paboThl ¢ ALIIT MukpokoHTpOIIIEepa.

62. IlepeunciauTe MoCIe0BATEIHFHOCTD IeHCTBHIM HacTporku Moy ALIIL.

63. Ilepeuncnure Ha3HaueHue 6uToB ynpasieHus B peructpe ADCONO.

64. Ilepeuncaure Ha3HayeHue 6uto ynpasienus B peructpe ADCONI.

65. HazoBute BpeMeHHbIE TpeOOBaHUs K MOKItoUeHUI0 KaHaima ALITL.

66. HazoBHTE NCTOUHUKHN TAKTOBBIX UMITYJIHCOB HCIIOIB3YeMbIX Ui padoTsr ALIIL

67. IlepeurcauTe OCHOBHBIE IIIarkd aHAIOTO-IIU(PPOBOTO MTPEOOPA3OBAHUS.

68. HazoBuTe pe3ynbpTat nNpaBoro BbIpaBHUBAHHS aHAIOTO-IIU(POBOTO MPeoOpa30BaHHUSL.

69. HazoBwute pe3yibTar JI€BOro BEIPABHUBAHUS aHAIOTO-IIU(POBOTO MPeoOpa3OBaHMsL.

70. Pacckaxwure o pabore momynst ALIIT B SLEEP pexwume.

71. ITpu xakom ycnosun Moyt ALIIT moxer padorats B SLEEP pexxnme.

72. Pacckaxure o coctosHun Moayns  AIIl, Bo3Hukaromero mocie —cOpoca
MUKpOKOHTpouiepa (3ddekTt copoca).

73. Ha3zoBuTe OCHOBHbIE HA3HAUYEHUS KHOIOK U KJIABHIIL

74. Tlepeunciante OCHOBHBIE BU/IbI BKIFOUEHUS KHOMIOK U KJIABHUIIL

75. HazoBUTE OCHOBHYIO MPUYMHY OUIMOKH, BO3HUKAIOIIEH MPU CUUTHIBAHUM COCTOSHUS
KHOTIOK.

76. Ha3zoBuTe OCHOBHBIE CITIOCOOBI YCTPaHEHUs OLIMOOK, BOZHUKAIOUIUX IPU CYUTHIBAHUN
COCTOSIHUS KHOIIOK.

77. Uto Ha3bpIBaeTCa MAaTPUYHOU KIIAaBUATYPOii?

78. Hapucyiite cxeMy KOMMYTallHOHHON MaTpPUIIBL.

79. Yrto Ha3bIBaETCS MAaTPULICH KOMMYTaIUH?

80. Kakum 00pa3oM MpoUCXOAUT KOMMYTAIIUsI MAaTPHIIBI KIIABHATYPHI?

81. Kakum 00pa3oM MpOUCXOAMUT HMCKIIOYEHHE Jpede3ra KOHTAKTOB KIIABUIIM B TEPBOU
Makpokomanjie (Debounce).

82. Ha3oBuTE OCHOBHBIE BUJIBI 3JICKTPOJIBUTATEIICH.

83. [lepeuncnuTe OCHOBHBIE XapaKTEPUCTHKH AIIEKTPOIBUTATENICH.

84. Hapucyiite 1 00BSICHATE MOCTOBYIO CXEMY YIIPABJICHUS IBUTATETISL.

85. Kakum 00pa3om oCymIecTBISETCs pEeryIMpOBaHUE CKOPOCTH BPALICHUS ABUTATEIS?

86. Uto Ha3pIBaeTCs MArOBBIM JBHTATEIEM?

87. HazoBuTE OCHOBHBIE XapaKTEPUCTHKH LIIATOBOT'O JIBUTATEIISL.

88. Hapucyiite 1 00BsICHUTE CXEMY YIIPABIICHHSI IIATOBBIM JIBUTATEIIEM.

89. UTo KOHTPOIUPYET YIIIOBOE TOJI0KEHNE POTOPA IArOBOTO JIBUTATENS?

90. HapucyiiTe 1 0OBSICHUTE CXEMy BKIIIOYEHHS U IMOPAJOK YepelOBaHUS HMITYJIbCOB
HanpsDKEHUs Ha BBIBOJAX I1aroBOTO JBUTATEIs.

91. PacckaxxuTe 0 MpUHIKIIE pabOTHI IIArOBOIO ABUIATEIS.

92. HazoBwure 00:1aCTh TPUMEHEHHUS IIIATOBOTO JIBUTATEIIS.

93. Urto Ha3bIBaeTCS CEpBOBHUTATEICM?

94. JlaiiTe OCHOBHBIC XapaKTEPHCTUKH CEPBOIBUTATEITS.

95. HazoBute 00J1aCTh MPUMEHEHHS CEPBOJIBUTATEIIS.

96. B uem 3akmodaroTcs OCOOCHHOCTH TMPOEKTUPOBaHUS MHUKPoOBM  pasnuyHoii
CJIO’KHOCTH?

97. Kakue ¢axTops! BiustoT Ha BeIOop MIIT 111 KOHKpETHOTO pUMEHEHUs?

98. B yem 3akiogyaeTcst HeJJOCTAaTOK peanu3anun MUKpoOBM Ha ocHoe MII, nmeroriero
00JIBIIIO 3amac 1Mo ObICTPOACHCTBUIO?

99. B ueM COCTOUT CYLTHOCTh UCHOIB30BAHUS OEHUYMAPKOBCKHUX MpOrpamMm?

100.Ha kakux nsTamax mporecca HNpOeKTHPOBAHUS M KAaKUM 00pa3oM OCYIIECTBISETCS



MIPOBEPKA MPOMEKYTOUHBIX PE3yJIbTaTOB MPOECKTUPOBAHUS?
101. Kakue anmapaTHbie ¥ IPOrpaMMHBIE CPEACTBA HCTIONIBb3YIOTCS I YIIPOIICHHUs Tpoliecca
IIPOEKTUPOBAHHUsA?
102. B uem 3akmmrouaeTcst pazpaboTka cpeAcTB obecrieueHruss 0OMeHa HHpopMaIuei?
103. Pacckaxxute 00 OCHOBHBIX dTamax pa3padOTKH CHUCTEMBI BBOJIa—BBIBOJIA.
104.B xakux ciiy4asx UCHOJb3YeTCs PEKUM MPSIMOTO JOCTYIA B MaMSTh?
105. Pacckaxute 00 OCHOBHBIX 3Tamnax pa3paboTka anmapaTHoi yacTu MUKpoOBM.

OrneHOYHBIC CpeNCcTBA Ui MHBAJIUAOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM X WHAWBUIAYAIBHBIX MICUXO(U3NIECKUX OCOOCHHOCTEH.

- mpu HEOOXOAMMOCTH HWHBAJIWAAM W JIMLIAM C OTrPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI IIPEIOCTABIISIETCS IOTIOTHUTENILHOE BPeMs JUIsi IOJTOTOBKH OTBETA HA IK3aMEHE;

- TIPU TPOBEIEHUH MPOIETYPHl OLEHUBAHUS PE3YJIbTaTOB O0YUYCHUS MHBAIUIOB M JIMIL C
OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHNE TEXHUYCCKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX WHAWBUAYAIBHBIMUA OCOOCHHOCTSIMU;

- TIpY HEOOXOJAUMOCTH IS OOYYAIOLIUXCSl C OTPAHMYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIUAOB NpOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYyYEHHS 1O JAUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa oneHMBaHUsI PE3yJHTATOB OOYyYEHHS WHBAIMJOB W JIMI] C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMH  3JIOPOBbSI 10 JUCIHMIUIMHE (MOJYJIIO) TNPEAyCMAaTPUBACT TPEIOCTABICHHE
uHbopmanuu B (opMax, aganTUPOBAHHBIX K OTPAaHHUYCHHSIM WX 3I0POBbS W BOCIPHITHS
nHbopMaIu:

JUist i1 ¢ HApyIICHUSIMA 3PSHUS:

- B ICUATHOH (pOpME yBETHMUECHHBIM MIPUPTOM,

- B JOpMeE IIEKTPOHHOTO JIOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

- B meyatHou dopme,

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jliist TUTI ¢ HAapyIIEHUSIMU OTTIOPHO-ABUTAaTEIFHOTO arapara:

- B IeYaTHOM (opme,

- B (hopMe FNIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yYaroIIUXCsl.

5. IlepeyeHb OCHOBHOW W /IONOJIHUTEJIbHOI y4eOHOW JHUTEepaTypbl, HEOOXOAUMOT
JJIS1 OCBOCHMS TV CHUILIHHBI (MOIYJIA).

5.1 OcHoBHas JIUTEpaTypa:

1. ®pomnos, C.B. [IpuOopsl, cucTeMbI U KOMITJIEKCHl MEUKO-OMOIOIMYECKOr0 Ha3HAYECHHUS |
yueOHoe mocodue : B 10 u. / C.B. ®ponos, T.A. ®posnosa ; MuHHCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickoit denepanyn, @enepanbHoe rocy1apcTBEHHOE OI0PKETHOE
o0pa3oBaTeNbHOE YUPEXKIEHUE BBICIIETO NPOPECCHOHATBLHOIO 00pa30BaHuUs
«TamO0BCKHi1 rocy1apCTBEHHBIN TEXHUYECKUN YHUBEpCUTET». - TamMO0B : M31aTenscTBO
OI'BOY BIIO «TI'TY», 2015. - Y. 3. JlabopaTopHoe 060opyaoBaHue st OMOJIOTHU U
MEIMIUHEL - 82 c. : ui.,1a011., cxeM. - bubi. B k. - ISBN 978-5-8265-1333-0. - ISBN
978-5-8265-1427-6 (4. 3) ; To xe [DnekrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444716

2. AOnymnun, U.111. MenunuHckue npuOopsl, anmapaThl, CACTEMbI M KOMILIEKCHI | yueOHOe
nocobue / N.I. A6xynnusn, E.A. ITankosa, ®@.C. lapudynnun ; MUHHCTEPCTBO
oOpa3zoBanus 1 Hayku Poccun, @enepaiibHOe rocyJapCTBEHHOE OI0/IKETHOE
o0pa3zoBaTeNbHOE YUPEKICHHE BBICIIETro podeccuoHanbHoro oopasoBanus «KazaHckuii
HAIIMOHAJIBHBIN UCCIEN0BATEIbCKUM TEXHOJOTHYECKU YHUBEPCUTET». - KazaHs :
WznarensctBo KHUTY, 2011. - 106 c. : ui., Tadu., cxeM. - bubauorp. B kH. - ISBN 978-



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

5-7882-1235-7 ; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258619

3. DnekTpuyeckas HeCTaOMIBHOCTh MHOKAp/Ia: MEXaHU3MBI Pa3BUTHSI, TUATHOCTHKA,
KIMHHYECKOe 3HaueHue . MmoHorpadus / A.B. @poinos, A.I'. Mpouek, T.I'. Baiixanckas u
np. ; HannonaneHas akagemus Hayk benapycu, OTaenenne MEIUIIMHCKUX HAYK ; O]
pen. A.B. ®ponosa, A.I'. Mpouek. - MuHck : benopycckas nayka, 2014. - 234 c. : ui.,
Tab., cxem. - ISBN 978-985-08-1797-6 ; To e [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=330495

4. Mawmaneira, M.JI. UTHHOBalMOHHBIE TEXHOJOTMHU U3YUYEHHUSI CEPIEUHO-COCYAUCTON
CUCTEMBI 1 MEXaHU3MOB €€ PETYJISIIIUK: HAyYHO-TIPaKTUYECKHE U Y4eOHO-METOANYECKHE
pEKOMEH Al 0 pe3yabTaTam ucciepaoBanus / M.JI. Mamansira ; MuHuCTEpPCTBO
oOpasoBanus 1 Hayku Poccuiickoit denepanun, DeaepaibHOE TOCYAapPCTBEHHOE
OroKeTHOE 00pa30BaTENLHOE YUPEKICHHE BBICIIET0 MPOGECCHOHATHLHOTO 00pa3oBaHus
«MOCKOBCKHI NearornuyecKuii rocy/1apCTBEHHbIA YHUBEpCUTET». - MockBa : MIIT'Y,
2014. - 80 c. : wi. - bubmmorp. B kH. - ISBN 978-5-4263-0137- 5 ; To xe [DnekTpoHHBIH
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=275028

5. buodusndeckre OCHOBHI AIEKTPOKAPAUOTONOTPAPUICCKIX METOIOB [ DICKTPOHHBIN
pecypc] : yueb. mocobue / JLU. Turomup [u 1p.]. — DnexTpoH. naH. — Mocksa :
dusmariut, 2009. — 224 ¢c. — Pexum pocryma: https://e.lanbook.com/book/59567

Jlj1 0CBOEHUS JUCHMILIMHBI MHBAJIUAAMHU U JINLAMU C OFPaHUYEHHBIMU BO3MOKHOCTIMHU
3I0POBbSI MUMEIOTCSl M3/IaHUSI B DJICKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAax
«Jlanb» u «Opaitry.

5.2 JlonoiHuTEIbHAS JIMTEPATYpa:

1. Kanakyrckuii, Jles UBanoBuy, Manenuc, 3. C. Annaparypa ¥ METO/Ibl KIIMHUYECKOTO
MOHHUTOpHHTA : yueOHoe nocobue ais cryneHToB By3os /JI. . Kanakyrckuit, 3. C.
Mamnenuc -M.: Beiciias mxkoia, 2004

2. Kopenesckuii, Hukonait AnekceeBuy, [loneunrenes, Esrennii [Tapduposny, Ceperus,
Cranucnas IlerpoBud MenunuHckue npuOopsl, armnapaThl, CACTEMbl U KOMIUIEKCHI:
yuebHoe nocobue ans ctyaeHToB By30B /H. A. Kopenesckuii, E. I1. [Tloneuntenes, C. II.
Ceperus ; M-Bo oOpa3zoBanus u Hayku Poc. @enepaunu, Kypckwuii roc. rexs. yu-, C.-
[Terep6., roc. anexrporexH. yH-T U3a. 2-e -Kypck: [OAO "UTIIIT "Kypck"], 2009

3. ®wmmcr, Cepreii Anekceesnd, [llaTamosa, Onsra Biagumuposna [IpoexktupoBanue
M3MEPUTENIbHBIX IIpeodpa3zoBaTeieil 111 CUCTEM MEUKO-3KOJIOTHYECKOIr0 MOHUTOPHHTA:
Y4EOHUK JUIsl CTY/IGHTOB BY30B, 00yUaIOIIMXCs 110 HallpaBIeHUIO "bruoTexHn4eckue
cuctemsl 1 Texnosnoruu" /C. A. @unuct, O. B. [llaranosa -Crapsiit Ockon: THT,
2015Annaparypa 1 MeToIbl KJIMHUYECKOro MoHUTOpUHTra [Tekcer] : yuebHOe mocodue
i ctynenToB By3oB / JI. U. Kanakyrckuii, O. C. Manenuc. - M. : Beicias mikona,
2004. - 156 c. : un. - bubmuorp. : ¢. 152-156. - ISBN 5060048004

4. MenunHCKHAE TPUOOPHI, anmapaThl, CACTEMBI U KOMIUTEKCH [ TekcT] | yuebHOe mocobue
s ctynenTo By30B / H. A. Kopenesckuii, E. I1. Tloneunrenes, C. I1. Ceperun ; M-Bo
obpazoBanus u Hayku Poc. denepanmu, Kypckuii roc. Texs. yu-t, C.-Iletep6., roc.
AMEeKTPOTEXH. YH-T. - M31. 2-¢. - Kypck : [OAO "UIIIT "Kypck"], 2009. - 985 c. -
bubmumorp. : c. 962-968. - ISBN 9785727705063

5. IlpoekTupoBaHHe U3MEPUTENBHBIX ITPeoOpa3oBaTese sl CUCTEM MEAUKO-
HKOJIOTUYECKOT0 MOHUTOpPHUHTA [ TeKCT] | yueOHUK AJIs CTYICHTOB BY30B, 00YyUaIOIINXCS
1o HarpasieHuio "bruotexuudeckue cucremsl U Texnonoruun" / C. A. @unucr, O. B.
[Maranosa. - Crapeiit Ockon : THT, 2015. - 407 c. : wi. - (ToHKHe HayKoeMKue
TEXHOJIOTHH). - bubmorp.: ¢. 406-407. - ISBN 9785941784424
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http://biblioclub.ru/index.php?page=book&id=330495
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6. IIpoekTupoBaHKe U3MEPUTENbHBIX peoOpa3oBaTeneil A1 CUCTEM MEINKO-
9KOJIOTUYECKOT0 MOHUTOpUHTA [ TeKCT] : yueOHUK /ISl CTYACHTOB BY30B, 00YJaIOMIUXCS
no Hanpasienuto "buotexuuueckue cuctemsl u Texnonorun" / C. A. @unuct, O. B.
[aranoga. - Ctaperit Ockon : THT, 2015. - 407 c. : un. - (ToHkue HayKOeMKHE
TexHoJIorun). - bubnmorp.: c. 406-407. - ISBN 9785941784424

6. IlepeyeHb  pecypcoB  HMH(OPMANMOHHO-TEJEKOMMYHUKAIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JISI OCBOEHMSI JUCHMILIMHBI (MOTYJIsT).

1. Hayunas snektponHas oubnuoreka «KubdepJlennnkay (https://cyberleninka.ru/)

2. Hayunas snextponnas oubimoreka eLibrary.ru (https://elibrary.ru/)

7. Meroauyeckue YyKa3aHusl [Jsi 00y4alOIIUXCA 10 OCBOEHHMIO JIMCHUILIMHBI
(Mmony.Jist).

K cnenuanucraMm pasnumyHbIX oOjacTedl 3HAHMHM B HACTOsAIIEE BpeMsl MPEAbABISAETCA
HIMPOKUHA mepedeHb TpeOoBaHMil. OJHO M3 BaXKHEHIIMX — 3TO HAJIMYUE YMEHHMS U HaBBIKA
CaMOCTOSITENTLHOT'O TIOWCKA 3HAHUH B PA3JIMYHBIX UCTOYHUKAX, UX CUCTEMaTH3aIHs U OLEHKAa B
KOHTEKCTE pelIaeMoi 3ajauu.

CrpykTypa yuyeOHOro Kypca HalpaBjIeHa Ha Pa3BUTHE y CTyJIEHTa JaHHOW CIIOCOOHOCTH.
OnHako pemarllyo pojib B 3TOM HMIPAeT CaMOCTOSTeNbHas paboTa CTyJeHTa U OCO3HAHHOE
Y4acTHE B JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHSIX.

PexomeHyeTcsi MOCTPOUTH CaMOCTOATENbHYIO PabOTy TakuUM 00pa3oM, 4TOObI OHa
BKJIIOYaJIa:

- M3y4eHHe KOHCIIEKTa JIEKLIUU B TOT XK€ JIeHb, II0CIIE JIEKIUH;

- U3yueHHe KOHCIIEKTa JIEKLIUH 3a IeHb [Iepe]] CIeayoeil JeKIueH;
- M3y4eHHE TEOPETUIECKOTO MaTepraa o y4eOHUKY U KOHCIIEKTY;
- MOJIFOTOBKY K IPaKTHYECKOMY 3aHATHIO.

JUis TMOHMMaHus Marepuana M KadeCTBEHHOI'O €ro YCBOGHHS PEKOMEHJYeTCsl Takas
110CJIeI0BATENbHOCTD JCHCTBUIL:

1. Ilocne mpocnymMBaHUS JIEKIMKM U OKOHYAaHUsl Y4eOHBIX 3aHATHUH, MPH MOATOTOBKE K
3aHSATHUSAM CIIEAYIONIETO JIHS, HY)KHO CHadaja MPOCMOTPETh M 00AyMaTh TEKCT MPOCTYIIaHHOW
JIEKIIUH.

2. llpm moaroroBke K HOBOW JIEKIIMU NPOCMOTPETh TEKCT MpEebIAyIIeld JeKIuy,
MoyMaTh O TOM, Kakasi MOXKET OBITh TeMa CIeAYIOLIEH JIEKINH.

3. B Tteuenue Hemenu BBIOpaTh BpeMs Uil pabOThl ¢ JUTEpaTypoil M HHTEPHET-
MCTOYHHUKAMH TI0 TEME.

4. Tlpm NOATrOTOBKE K MPAKTUYECKUM 3aHATUSAM, HEOOXOIMMO CHadaja MpOYUTATh
OCHOBHBIE TIOHSTHS U MOIXOMBI TI0 TEME JOMAIIHEro 3afanus. [Ipu BHIMOIHEHNH YIpaKHEHUS
WIN 3a7laydl HY’)KHO CHayaJla MOHATh, YTO TpeOyeTcs B 3ajjaue, KaKod TeOpeTHUeCKUuil MaTepua
HY)KHO UCTIOJIb30BaTh, HAMETUTH TIUIAH PEIICHHS 3aa4H.

JIOMOMHHUTENPHO K HW3YYEHHIO KOHCIIEKTOB JIEKIIMM HEOOXOIUMO MOJB30BaThCS
yueOHHKOM. KpoMe «3aydnmBaHus» Marepuana 5K3aMeHa, OUYeHb BaXHO IOOUTHCS COCTOSHHS
MOHUMaHMS M3YYaeMbIX TeM IUCHUIUIMHBL. C 3TOH IEeNbl0 PEKOMEHIYeTCs IOciie M3y4YeHUs
o4epesHoTo naparpada BBITOIHUTH HECKOJIBKO YIIPAa)KHEHUH Ha TaHHYIO TEMY.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWIAAMU M JIMLIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSMHU
310pOBbs OOJIBIIIOE 3HAUEHUE HUMEEeT HHJAWBUIyajbHass ydeOHas paboTa (KOHCYJIbTAallMH) -
JIOTIOJTHUTEIBHOE Pa3bsiICHEHUE YUeOHOTro MaTepurania.

WupuBuayanbHble KOHCYNBTAlMM 1O TPEAMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CMOCOOCTBYIOIIMM MHJMBUAYAIN3alUU OOYUEHHsS] U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TMperojaBaTelieM W OOy4aroIlUMCs WHBAIUAOM WM JIAIIOM C OTPaHWYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSL.



8. Ilepeuenb HHGOPMANMOHHBIX TEXHOJIOTHA, HCTIOJIb3yeMBbIX MPHU OCYIIECTBICHUH
00pa3oBaTeILHOI0 Npoecca Mo AMCHUILVINHE (MOIYJIIO).

8.1 IlepevyeHnb HEOOXOAMMOTO MPOrPAMMHOI0 00ecTeYeHHUs].

1. Onepanuonnas cucrema Microsoft Windows.

2. Tlaker mnporpamm mis pacuétoB Matlab ¢ dyskumonamom mas  06paboTKH
n3o0pakenuit Image Processing Toolbox.

3. IIporpamma i aHanu3a kierounoro marepuaia CellProfiler,

4. Tlporpamma Juis aHanu3a 1 00padboTKK n3oopaxenuii Fiji.

5. Penaxtop uzoopaxenuii Gimp.

8.2 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snektponHas oubnuoreka «KubdepJlennnkay (https://cyberleninka.ru/)

2. DnekrponHas oubaroreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. Xabpaxabp — co0OIIeCTBO JIFOCH, 3aHATHIX B WHIYCTPUH BBICOKHX TEXHOJIOTHIl

(https://habrahabr.ru/)

9. MaTepI/IaHbHO-TeXHI/IquKaH 6333, Heo0xoauMasi I OCYIIECCTBJICHUSA
06pa30BaTeJ’IbHOFO nmpouecca nmo 1MCHUIIJInNHE (MOJIy.TIlO)

MartepuaibHO-TEXHUYECKOE 00ECTICUeHHE TUCIUTUINHBI

No Bun pabor
(MOIynsl) U OCHAILICHHOCTD

1. JIeKIIMOHHLIE 3aHATUS JleknuoHHass ayauTOpHUs, OCHALIEHHAsl MYJbTUMEIUNHOU
TEXHUKOH  (IPOEKTOp, DKpaH, KOMIIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIMUM mporpamMmmubiM  obecrnieuenueM (I10):

201C.
2. JIaGopaTopHbie AymuTopus, OCHAIlEHHAs KOMIBIOTEPHOH TEXHMKOH ¢
3aHATHSA MOJKIIOYeHHEeM K cetn  «VIHTepHeT», MpOorpaMMHBIM
o0ecrieyeHueM, HE00XO0AUMBIM e BBITOJIHEHUS
1a00paTOpHBIX paboT; MPOrpaMMON SKPAaHHOTO YBEIMUYEHUS;
JOCTYIIOM B HIIEKTPOHHYIO MH(POPMAIIMOHHO-
oOpasoBarenbHyto cpeny ynusepcurera: 132C, 212C, 213C.
3. I'pynmoseie AyauTopusi, OCHaIlleHHAs! KOMIIBIOTEPHON TEXHUKOM C
(MHIMBUIyaTIbHBIE) HOJIKIIFOYEHHEM K ceTh «MIHTEpHET»; IPOrpaMMHBIM
KOHCYJIbTalln obOecrieueHreM, HeOOX OJIMMBIM JIJI BEIITOTHECHUS

71a60paTOPHBIX paboT; MPOTPaMMOI IKPAHHOTO YBEIMUCHUS,
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-
oOpa3oBaTenbHyIo cpeny yHusepcureta: 132C, 212C, 213C.

4. Tekymuii  KOHTpOIb, | AyIUTOpPHsI, OCHAILICHHAs KOMITBIOTEPHOU TEXHUKOM C
IPOMEXKYTOTHAA MOAKJIIOUEHUEM K ceTH «VIHTepHEeT»; MpOrpaMMHBIM
arrecramnus obOecrieyeHreM, HeOOXOJIMMEIM JIJI BEIITOTHEHUS

J1a00paTOPHBIX padOT; MPOrPaMMON SKPAHHOTO YBEITUYCHHS;
JIOCTYTIOM B DJIGKTPOHHYIO HH()OPMAITMOHHO-
obOpasoBarenbHyto cpeny yauBepcutera: 132C, 212C, 213C.

5. CamocrosTenbHas AymuTopus, OCHaIlleHHast KOMIbIOTEPHON TEXHUKOM C
pabora MOAKIIIOUEHNEM K ceTH «IHTepHEeT»; MpOrpaMMHBIM
oOecriedyeHreM, HeOOXOMMBIM TSI BBITIOJTHEHUS
J1a00paTOPHBIX padOT; MPOrPaMMON SKPAHHOTO YBEITUYCHHS;
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-
obOpasoBarenbHyto cpeny yauBepcutera: 204C, 205C, 203C.







