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COBPEMEHHBIX TEHJCHLUMU pa3sBUTUSA DICKTPOHUKH,
TEXHUKH, HHOOPMAITHOHHBIX TEXHOJIOTHI B MEMKO-OMOJIOTHYECKOH MMPaKTHKE.

1 esu v 3agaun U3yYeHHU s JUCHHUILTHHBI (MOIYJIA).

1.1 lean ocBoeHHUS JUCIHILTHHDL.
Jluctmmnaa « MeMIUHCKAsT SICKTPOHHAS TEXHWKA» CTaBUT CBOCH

1.2 3agaun JUCIHHUILIHHDI.
3aiaun TUCIUTUIMHBI BKIIOYAIOT OCBOCHHE CTYICHTAMH CJICTYIOMUX 3HAHUH U HABBIKOB:
3aaun TUCITUTUIMHEI BKJIFOYAIOT OCBOCHHE CTYICHTAMH CIICYFOINMUX 3HAHWH W HABBIKOB:
- METOJIBI U CPEJICTBA, MPUMEHSIEMBIC B METUITUHCKOM TICKTPOHHOU TEXHUKE;
- METOJIbI U CPEJICTBA, IIPUMEHSIEMBIC ITPH aBTOMATH3AIIUH MEIUIIMHCKHX HCCIICIOBAHHM.

OCJIbI0 HU3YUYCHHC
I/I3MCpHTeHBHOﬁ M BBIYHUCIHUTEILHOU

1.3 MecTro aucuuiuinHbl (MOYJisl) B CTPYKTYpe 00pa3oBaTeIbHOMN NPOrpaMMBblI.

Juctummna « MeauiuHCKas SJIeKTpOHHAasl TEXHUKa» OTHOCHTCS K BapHaTUBHOM 4acTu
bioka 1 "Jluciummmabl (MoysH)" yaeOHOTO TUIaHa.
Jlornuecku TUCIMILIMHA CBsA3aHa C npenaMeTaMu « KoMIbIOTEpHBIE TEXHOJIOTHH B MEJTUKO
Ouosorndeckoil mpaktuke», «llmaHupoBaHHe OHMOTEXHUYECKOIO HKCHEPUMEHTay», «Metoabl
00paboTKK OMOMETUITMHCKUX CUTHAJIOB U JaHHBIX», « MTHpOpMaTHKay.
B pesynbrare uzydeHus HACTOSIICH AMCHUIIIMHBL CTY ACHTHI JOKHBI ITOJIyUUTh 3HAHUS,
UMEIOIINE HE TOJIBKO CaMOCTOSTENIbHOE 3HAYeHNE, HO U o0ecneunBaromue 0a30By0 MOATOTOBKY
0a30BOM M BapuWaTUBHOW dYacTell MOayJIs O0OyueHHs, oOecreduBas COTJIaCOBAaHHOCTh U
MIPEEMCTBEHHOCTb C 3TUMH JTUCIIUILIIMHAMH.

1.4 IlepedyeHb MIAHMpPYEeMbIX Pe3yJbTATOB O0y4YeHHS MO JUCHMILIHHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOMH IPOrPaMMBbI.
Nzyuenne nanHol yueOHON AUCIIUILIMHBI HATTPABIECHO HA (POPMUPOBAHUE Y

oOyuatomuxcst cieytomux komuerenimii: OIIK-7; T1IK-2

Ne | Unneke Conepxanue B pesynbrare u3yueHus: yueOHON AUCHUTIIMHBI
ILI | KOMIET | KOMIETEHIUH (WU e 00y4JaroIuecs JTOIKHBI
. CHITNN JacTH) 3HATH yMeETh BJIAJIETH
1 OIIK-7 | ctocoOHOCTBIO TEHJICHIIUU YUYUTHIBATh CIIOCOOHOCTh
YVUHATHIBATH pa3BUTHS COBpPEMEHHBIC 10 YUUTHIBATh
COBPEMEHHEIC ANEKTPOHUKH, TEH/ICHITNH COBPEMECHHEIC
TEHJICHITMH PA3BUTHS U3MEPHUTETBHOW U | Pa3BUTHSI TEHICHITIH
JJIEKTPOHUKH, BBIYHUCITUTEIILHON | DJIEKTPOHUKH, pa3BUTHS
U3MEPHTENBHOMN 1 TEXHUKH, W3MEPHUTENBHOW | DIIEKTPOHMKH,
BBIYHCITUTEIILHOM UH(POPMAIIMOHHBI | U W3MEPUTETHHO
TEeXHUKH, X TEXHOJIOTHH B BBIUHCIIUTENFHO | ¥ 1
HH(OPMAITMOHHBIX MeJTUKO- 1 TEXHUKH, BBIYUCITUTEIIHH
TEXHOJIOTHI B CBOEH OMOJIOTHYECKOM HH()OPMAIIHOHH | OM TEXHUKH,
npodeccruoHaTbHON MPaKTUKE BIX TEXHOIOTHHA | HHPOPMAITMOH
JEeSITeTHHOCTH B MEJIUKO- HBIX
OMOJOTUYEeCKON | TEXHOJOTHH B
MpPaKTHKE ME KO-
OMOJIOTUIECKO

W MpaKkTHUKe




No | Unneke Conepxxanne B pesynprare nzydueHust yueOHOM AUCIIUTLIAHBI
IL.I | KOMIET | KOMIETECHIUH (WU e€ 00y4aromuecs: J0IKHbI
. CHITUHN YaCTH) 3HATh yMeTh BJIA/IETh
2 | 1IK-2 TOTOBHOCTBIO K METOJIUKY BBIIIOJIHSTh TOTOBHOCTBIO
YYaCTHIO B POBEJICHUHU | IPOBEACHUS METUKO- K y4acTHIO B
MEJIUKO- MEJIUKO- OMOJIOTUYECKHE, | TPOBEJACHUMN
OMOJIOTMYECKHUX, OMOJIOTHYECKHX, | AKOJIOTUYECKUE | METUKO-
IKOJIOTHYCCKUX 1 DKOJIOTUYECKHUX U | U HAYUYHO- OMOJIOTUYECKHI
HAYYHO-TEXHUUECKHUX HAY4YHO- TEXHUYECKHE X,
UCCIIE/I0BaHUH ¢ TEXHUYCCKUX WCCIICJIOBAHUS C | DKOJIOTUUCCKH
MpUMEHEHHEM UCCJIeIOBaHMM ¢ | MPUMEHEHUEM X 1 Hay4HO-
TEXHUYCCKUX CPEJICTB, | MPUMCHCHHEM TEXHUYCCKUX TEXHUUCCKHAX
HH(OPMAIIMOHHBIX TEXHUYECKHUX CPEJICTB, ucciaenoBaHui
TEXHOJIOTHI ¥ METOJIOB | CPEJICTB, nH)OPMAITMOHH | C
00paboTku UHGOPMAIIMOHHBI | BIX TEXHOJIOTUH | MpUMEHEHHEM
pe3ybTaToB X TEXHOJIOTUH 1 ¥ METOJIOB TEXHUUCCKHAX
METOJIOB 00paboTKu CPEnCTB,
00paboTku pe3yJIbTaToB nH(OpPMATHOH
pe3yIbTaToB HBIX
TEXHOJIOTHI 1
METOJ/IOB
00paboTku
pe3yIbTaTOB

2. CTpyKTypa H cojiep:KaHue ANCIHILIMHBI.
2.1 PacnpeneneHue TpyaA0EMKOCTH ANCIUIIMHBI 0 BHAaM padoT.

O6mas TpyAoEMKOCTh  JTHUCIUILIAHBI

COCTaBISIET 3

3ad.e]l.

(108  acos),

ux

pacrpesieJICHHE 110 BUJIaM paboT MPeACTaBICHO B TabwmIle (0 cmydenmos ODO).

Bun yuebHol paboThI Bcero CemecTphl
4acoB (gachl)
7
KonTtakTHasi paboTa, B TOM 4HcJI€: 68,2 68,2
AyauTOpHBIE 3aHATHS (BCEro): 64 64
3aHATHS JIEKIIHOHHOTO THIIA 32 32
Jlaboparopubie 3aHsTHS 32 32
3aHsTHS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPaKTHUECKHE
3aHSITHS) ) )
HNnas konTakTHas padora: 4,2 4,2
KonTpons camoctositensHOM padoTsl (KCP) 4 4
[Ipomexytounas arrectarus (MIKP) 0,2 0,2
CamocTosiTeqbHasi padoTa, B TOM 4YHCJIE: 39,8 39,8
Kypcosas pabora - -
[IpopaboTka yueOHOTO (TEOPETUYECKOT0) MaTepHraia 20 20
BrimonHnenue MHAWBUY alTbHBIX 3aaHU (TOATOTOBKA 19.8 19.8
co0011IeHUH, Ipe3eHTalui) ’ ’
Pedepar - -
[ToarotoBka K TeKyIeMy KOHTPOIIO - -
KonTpoJsb: - -
[ToarotoBka K 3K3aMeHy - -
O6masi Tpy10€eMKOCTh | qac. 108 108




B TOM 4HCJI€ KOHTAKTHAS
68,2 68,2

paboTta

3a4. e/ 3 3

2.2 CTpyKTypa THCIHIINHBI:
Pacripenenenue Buj10B yueOHON pabOThI U UX TPYIOEMKOCTH 110 pazjieiaM JUCIUILUINHBI.
Pacnpenenenne BuoB yueOHOM pabOThI U UX TPYTOEMKOCTH O pasjeiaM JUCIUTUINHBL

Paznensl AMCIUIUIMHBL, H3y4daeMble B 7 ceMecTpe (ouHas (hopma)
KonunuectBo uacos

AypuropHas Breayaut
Ne HaumeHoBaHue pa3nenoB Beero paboTa OpHas
pabota
J | 113 JP | CPC
1 2 3 4 5 6 7
1 HaHpaBJ’[eHI/IH U TCHACHIINU PAa3BUTHA CPEACTB 13 4 0 4 5

MHKPOIPOLECCCOPHON TCXHUKHU

2 |HampaBneHust HCIOIB30BaHUS CPEICTB
MHKPOIIPOIIECCOPHON TEXHUKHU B MEJIUKO- 13 | 4 0 4 5
OHOJIOTHYECKHX MPpUOopax

3 |AnmapaTHble B TPOTPAMMHEIE CPEJICTBA
MPOTPaMMHUPOBaHUS B OTJIAJKH MTPOTPAMMHOTIO 13| 4 0 4 5
o0ecTIeUeHHSI MUKPOITPOTICCCOPHBIX CHCTEM

4 IMUKpPOKOHTPOJIIEPHI OOIIEr0 HANPaBIECHHUS U UX
MIpUMEHEHNE B MEIUKO-OMOJIOTHUECKUX MPUOopax 13 | 4 0 4 5
00paboTKK HHPOPMALIUU

5 |MHKpOKOHTPOJIEPHI MH(PPOBOH 00pabOTKHA CHTHAIOB
U UX TIPUMEHEHHUE B MEIMKO-ONOIOTHUECKUAX 13 | 4 0 4 5
prbopax 06pabOTKH HH(POPMAITHH

6 |Croenuanu3upoBaHHbIE MUKPOTIPOIIECCOPHI B MEJTUKO-

13 | 4 0 4 5
OMOJIOTHYEeCKHX pHOOpax 00paboTKH HH()OPMAITHH
7 |CpencTBa mpoeKTUPOBAHUS, TPOTPAMMUPOBAHUS U
OTJIAJIKK CHCTEM Ha 0a3e MUKPOIIPOIIECCOPOB H 13 | 4 4 5
MHUKPOKOHTPOJLIEPOB
8 |[IpoekTHpoBaHHEe MEIUKO-OHOIOTHUECKOTO TPUOOpa
13| 4 4 4,8
00paboTKK HHPOPMATTUT
Hmoeo no oucyunnune: 32 0 32 39.8

[Tpumeuanne: JI- nexiun, [13- npakTiueckue 3anstus/cemuHapsl, JIP- mabopaTopHbie 3aHSTHS,
CPC- camocTtositenbHast paboTa CTyieHTa

2.3 Coaep:xaHue pa3aeoB IMCHUTNINHBI:
2.3.1 3auaTug JeKIHOHHOI0 THIIA.

(Dopma TEKyIIero

Ne | HaumenoBanue pasjiena Copnepxanue pasjena
pasil /1P pasil KOHTPOJIsI

1 2 3 4




Hanpasnenus n O6obmennass cxema wH(pOpPMAUOHHO -| BhmmomHenwne u
TEH/ICHIIUN Pa3BUTHUS BBIYUCTUTEbHOM CUCTEMBIL. Tuns 3aIuTa
CpercTB ApPXUTEKTYPbl ~ MHKPOIIPOIIECCOPOB W WX| Ja0OpaTOpHBIX
MUKPOTIPOIECCOPHOH CBOICTBA. OcoOenHoctr MPUMEHEHHUSI pabot
TEeXHUKHA MHUKPOIIPOIIECCOPOB € PA3TUYHBIMHA THIIAMH
ApXUTEKTYpbl B CHCTeMaxX YIpaBJICHHUS.
Knaccudukanus CpeJICTB
MUKpPOIpOIiecCOpHOM  TeXHUKU. OCHOBHBIE
ceMeiicTBa MUKPOKOHTPOJLIIEPOB.
Hanpasnenus VYupagnenue, MOHUTOPHHT, KOHTpOJIb.| BrimonHenue u
ucnonp3oBanus cpeacts  |[uppoBas obpadorka curHamos. L{udposas 3aluTa
MUKPOITPOIIECCOPHOM ¢unbrpanus. CroekTpanbHbBIA — aHAMU3 M| Ja00paTOPHBIX
TEXHUKHA B MEJIHUKO- 00paboTKa CHUTH&JIOB B  CIIEKTPAIBHOM pabot

Ouosornyeckux npudopax

obnmacty. QyHKIMOHATBHBIE TPe0oOpa3oBaHusl.

3ammra nH(pOpMaIHH oT
HECAHKIIMOHMPOBAHHOTO JIOCTYTIA.
ATrmapaTHbIe U OCHOBHEIE 3TaIbI 31 OoTIagKy| BEImoHeHNEe U
POTPAMMHBIC CPEJICTBA  |MUKPOIIPOIIECCOPHOTO HPUKJIA/THOTO 3ammTa
IPOrPaMMHPOBAHHUS U MIPOrPAMMHOTO obecIeueHus. SI3pIKK| TabOPaTOPHBIX
OTIAJKHU IIPOIPAMMHOIO  |IIPOrPAMMMPOBAHUSA. Komnmsinmst. pabot
obeclieueHus AcceMbiep H TpaHCIANHMS IMPOrPAMMEBL
MUKPOIIPOLECCCOPHBIX JIMHKOBIIMK, peJlaKius CBsI3eil. DMYJISATOPHI U
CHCTEM CHMYJISITOPBI  MHKPOIIpoIieccopoB. Pabora ¢
(bafl.]’[aMH BXOJHBIX HW BBIXOJHBIX JaHHBIX.
3arpy3ka OTJIaKEHHBIX MPOrpaMM B IaMSATh
MHUKPOITPOIIECCOpa.
MHEKPOKOHTPOJLIEPHI OcHOBHBIE CceMEHCTBA MHKPOKOHTpPOJLIEPOB| BrimomHenue u

OOIIIEro HAMpaBJICHUS U UX
MPUMEHEHHE B MEIUKO-
OHMOJIOrMUecKUX Iprdopax
00paboTKu HHPOpPMAITHH

(MK). OcHoBHBIE XapaKTEpUCTUKH, CXEMa
BKmoueHnsd.  OpraHums3anuss  HaMmMsATH B
MHUKPOKOHTPOJUIEPAX. Perucrpel
CMEeLUaNbHbIX  (DYHKIMH. Opranunzanus
IIOPTOB MK. JIByHarpasieHHas U
KBa3WJBYHAIIpAaBJICHHAs  CXeMa  IOPTOB.
Omneparuu B noprax. Cucrema xomanj MK.
Opranuzanusa npepsiBanuii B MK. Taiimeps! B
MK. TIlocnenoBarensubie  noptel MK
Cpenctsa mporpaMMHpOBaHHS M OTJIAJKH
MK. 3amumra nporpammel MK ot
HECAaHKIIHOHUPOBAHHOTO JOCTyMA.
UcnonwzoBanme MK  kak  jgucnerdepa
3arpy3KH IpOrpaMMHOTO 00€CIeUeHHSL.

3aImTa
1a00paTOPHBIX
pabot




MUKpPOKOHTPOIIIEPHI OcHOBHBIE CceMelcTBa MHUKPOKOHTPOJIICPOB.| BhmmomHenne n
uppoBoit 00paboTKu ApXUTEKTypa, CHCTEMa KOMaHJ, BBOJA H 3aIuTa
CUTHAJIOB U UX BbBOJ] mHpopMmarn. MK ¢ nByxaapecHoi| mabopaTopHBIX
MPUMEHEHHE B MEJINKO-  [CHCTEMOH BBIOOpa omepaHaoB. ApXHUTEKTYpa, pabot
OnWoIoTHYEeCKHX MpUOOpax |cucTeMa  KOMaHJ, BBOJA W BBIBOJ
0o0paboTku uHpopMmarun |[uHGopMmarmn. OpraHuzanus IpepbIBaHUN.
[TocrenoBarenpubii  wWHTEpdEic. Talmepsl.
AnmapartHelii  yMHOXHWTeNb.  KoMmpeccus
napopmanuu. [Iporpammuas mojaens. Pabora
5 B peXuMe ¢  IUIABAIOLIEH  TOYKOM.
MHoro(yHKITHOHATEHBIE oTiepaIiu.
Opranuzanus Oy depos. AHaJIOTOBBIN
uaTepdeiic.  Peanmzanms A POBHIX
¢unetpoB Ha MK. Illymbl OKpyrieHus u
neperpy3ku. CpencrtBa CHUXKEHHS IIIyMOB
OKpYIJ€HUST M meperpys3ku. Peanuzanus
cHeKTpajibHOro aHaiu3a ¢ nomomibio MK u
00paboTKa CHUTHAJIOB B YaCTOTHOM oOJacTH.
MK ¢ mnpopexuBaHHeM IO 4YacTOTe M IIO
BpeMenn. Koppekrop.
Crennann3upoBaHHbIe WNHuTerpanbHble MUKPOCXEMBI: corvlacoBaHHe| BplmonHenue u
MHUKPOIPOIECCOPHI B MHUKPOIPOIIECCOPHBIX CpeacTB c 3amuTa
MEUKO-OMOIOTUYECKUX  |aHAJIOTOBBIMM  LIETISIMA. MHUKpOIpoIieccopsl| J1abopaTOPHBIX
npubopax 06paboTKu JMHEHHOTO CTBIKA. CornacoBanue paboT
uHpOpMAIIUU MUKPOTIPOIIECCOPHBIX CPEJCTB C NEPBUUHBIMU
6 U(PPOBBIMU MOTOKAaMH. MHUKPOIIPOIECCOPHI
COTJIaCOBaHUsI cKopocTeit AP POBBIX
MOTOKOB. MHUKpPOIIPOIIECCOPhl  COTTIACOBAHUS
cKopocTeit AP POBBIX MIOTOKOB.
Muxponpoiieccopsl JUIst HOJIABJICHUS
JiposkaHusi Gas3sl E(POBOTO MOTOKA.
CpenctBa OcHOBHBIE  TpaBWiIa M  peKoMeHjaaluu| BeimomHenue u
MPOEKTUPOBAHUS, pa3paboTku MUKpo-OBM. OyHKIMOHATBHBIE 3anmTa
- [TPOrPaMMHPOBAHHS 1 XapaKTePUCTHKH pazpabarbBaeMoro| J1ad0opaTOpHbIX
OTJIAJKK CHCTeM Ha 0aze  [ycTpoiictBa. CTpPyKTypHass cxemMa MHKPO- pabot
MUKPOTIPOIIECCOPOB U 3BM. Bri6op mporieccopa.
MUKPOKOHTPOJLIEPOB
IIpoextpoBanue MmeauKo- |PaznuuHble BapHaHTHl ITOCTPOCHHST MUKPO-| BBINOJIIHEHME H
2 ouonornueckoro npudopa |(9BM. Mognens mporecca MNpOEKTHPOBAHUS 3aIuTa
00paboTku uHpOpMAIUH |MUKpO-IBM. 71a00paTOPHBIX
pabot

2.3.2 3aHATHS CEeMHHAPCKOI'0 THIIA.
CornacHo y4eOHOMY IIIaHy 3aHSITHSI CEMUHAPCKOI'O THUIIA 110 JIAHHOM JIMCIUIUIMHE HE
IIPeIy CMOTPEHBI.

2.3.3 JlabopaTopHbI€e 3aHATHSI.

®dopMa TeKyIIEero

Ne HaumeHnoBanue 1abopaTopHbIX padoT
KOHTPOJIsI

1 3 4

1 |M3yueHue mporpaMMHUpyeMOTO KOHTpoiiepa cbopa U Otuer o




MepBUYHON 00paboTkH WH(pOpMAIIHH. naboparopHoit pabote
N3yuenmne 0CHOBHBIX MPUHITHIIOB IPOTPAMMHUPOBAHUS TPOTPAMM OTueT mo
2 TIKCOU. naboparopHoit pabote
3 N3ydenne MeTo10B pa3paboTKH MPOTrPaMMHOTO 00ECTICUSHHSI. Otuer mo
nabopatopHoit pabote
Nzyuenne natunkoB Temmeparyp. [IpoekTupoBanue 31eKTPOHHOTO Otuert o
4 |repmomerpa. nadopatopHoit paboTe
5 N3ydenne onTHYECKUX JTaTYHKOB. Otuer 1o
nabopaTopHoii paboTe
Nzydenune naTaukoB nepeMernienus. [ [poekTupoBanue ycTpoiicTBa OTuer 1o
KOHTPOJIS TIEPEMEIICHHSI. n1abopaTopHoit paboTe
N3yueHre 0OCHOBHBIX CPEICTB MPOCKTUPOBAHHUSI, OTueT mo
MPOrpaMMUPOBAHUS U OTIIAJKU CUCTEM Ha Oaze naboparopHoil pabdore
MHUKPOIPOIECCOPOB U MUKPOKOHTPOJIEPOB.
[IpoexTpoBaHue MEIUKO-OMOIOTHUECKOTO MprOopa 00padboTKH Otuer o
nH(pOpMAIHH. naboparopHoit pabote
2.3.4 [IpumepHasi TeMAaTHKa KypPCOBBIX padoT (IPOEKTOB)
CormacHo y4eOHOMY IUTaHY, KypcOBble pabOTBl TO JaHHOW MJWCIUIUINHE He
MIPE Ty CMOTPEHBL.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00€eCTIeYeHUS JIsI CAMOCTOSITEILHOH PadoThl
00y4JaOmuXCcst Mo JUCHHILITHE (MOIYJII0)

Bun CPC

Ilepedenp yueOHO-METOAMUECKOTO 00eCIeUeH s TUCIMITIIMHEI [0
BBIIIOJIHEHUIO CAMOCTOSITENIbHOU paboThl

2

3

Hanpagnenus u
TEHJICHITMH PA3BUTHS

CabanoB, A.I'. 3ammra nepcoHATBHBIX JIAHHBIX B OpPraHU3aIUsX
3/IpaBOOXpaHEHHUs [DIEKTPOHHBINH pecypc] : yueb. mocobue / A.l.

1 |cpencTB Cabanos, B.J[. 3pikoB, P.B. MemepskoB. — DJeKTpoH. JaH. —
MHKporporieccopHoli  [Mocksa : ['opsuas munus-Tenexom, 2012. — 206 ¢. — Pexum
TEXHUKHU noctyna: https://e.lanbook.com/book/5194. — 3arm. ¢ skpana.
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uHpOpMaIUU
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CpenctBa MeTo/10710THH U TEXHOJIOTUU CUCTEMHOTO TPOEKTUPOBAHUS
MIPOCKTUPOBAHUS, WH(OPMAIIMOHHBIX CUCTEM [DIEKTPOHHBIH pecypce] : yueb.
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MUKPOITPOIIECCOPOB H
MHUKPOKOHTPOJLIEPOB
IIpoexTrpoBanme MeToa0I0THN ¥ TEXHOJIOTHH CHCTEMHOTO MPOSKTHPOBAHHSI
MEJIUKO- WH(POPMAIIMOHHBIX CHCTEM [ DIIEKTPOHHBIH pecypc] : yueo.
OHOJIOrHIECKOTO nmocobue — DnekTpoH. gaH. — Mocksa : ®JIMHTA, 2016. — 256

npubopa 00paboTKA  |o _ Pexum moctyma: hitps:/e.lanbook.com/book/84356. — 3aru.
uHpOpMaIu ¢ SKpaHa

Y4eOHO-MeTOIUYEeCKHEe MaTephuaibl IS CaMOCTOSTENFHOW paOOThl OOydJaromuxcs u3
YKCJia WHBAJIHMJIOB U JIUI] C OTPAaHHYCHHBIME BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrapisiroTest
B (hopMax, alanTHPOBAHHBIX K OTPAaHHUYEHHSIM UX 3/IOPOBBS U BOCIIPHATHS HH(POpMAITHH:

JIist U1 ¢ HAPY IICHUSIME 3PCHHS:

-B TIeYaTHOM (popMe yBETHUESHHBIM IIPA(TOM,

- B (hopMe 3ICKTPOHHOTO JIOKYMEHTA.

Jlnist a1 ¢ HApyIIEHUSIME CITyXa:

- B meuaTHoU (hopMme,

- B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

Jlnist a1 ¢ HApy HICHUSIME OTIOPHO-/IBUTATEIILHOTO ammapara:

- B IeyaTHOU (hopMme,

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA,

JlaHHBIA TIepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCUMOCTH OT KOHTHHI'CHTA
o0y4aromuxcsl.

3. O6pa3oBaTeTbHbIE TEXHOJIOTHH.



B coorBerctBun ¢ TtpeboBanusmMu OI'OC BIIO 1o HampaieHHIO ITOATOTOBKH
HCIOJIB3YIOTCS, TIPU OCBOEHUU JNUCIUIUIMHEI B y4eOHOM IMPOIlecce aKTUBHBIE M UHTEPAKTUBHBIC
(B3ammoieiicTByomue) (hOpMbI TPOBEICHUS 3aHITHI, 2 UMEHHO:

- JIUCKYCCHH;

- pa3dop KOHKPETHBIX CUTYaIlHIA;

- HMHTEpPaKTUBHOE MYJIbTUMEIUHHOE COMPOBOXKICHHE.

Brmmreo3nauenaple  0Opa3zoBaTebHBIE TEXHOJOTHH JjJaloT Hambonee d(dexkTuBHBIC
pe3yJbTaThl OCBOCHHUS JMCHUUIUIMHBI C MO3HIMK aKTyadu3allMd COJEpKaHUsl TEMbl 3aHSTHS,
BBIPAOOTKH MPOJLyKTUBHOTO MBIIUIEHHUS, TEPMUHOJIOTHUYECKONH TPAMOTHOCTH U KOMIIETEHTHOCTH
00y4yaeMoro B acleKTe COIMaIbHO-HAIPABICHHOM NO3UIUMH Oy ay1ero 6akaaaBpa, 1 MOTUBAIMH
K UHUIMATUBHOMY U TBOPYECKOMY OCBOEHHIO YUEOHOI0 MaTepuasa.

B cootBerctBuM ¢ TpeGoBanusiMu PI'OC BIIO peanuszanus KOMIETEHTHOCTHOTO
MOJIX0Jla NpPEeJyCMAaTpUBAET ILIUPOKOE MCIIOJIb30BaHUE B Y4YeOHOM IIpoliecce AaKTHUBHBIX U
MHTEPAKTHUBHBIX (POPM MPOBEJCHUS 3aHATHH (KOMITBIOTEPHBIE CUMYJISLUH, Pa300p KOHKPETHBIX
cuTyaruii ¥ T.1.) B codeTaHwM ¢ BHeayIMTOPHOW pabOTOH OHHM CO3MAIOT JOINOJTHHUTEIIHHBIC
ycIoBHUsSl (POPMUPOBAHMSI U pa3BUTHs TpeOyeMbIX KOMIETEHIMH 0O0ydaromuxcs, MOCKOJIBKY
MIO3BOJISIFOT 00ECTIeUnTh aKTUBHOE B3aUMO/JICHCTBUE BCEX YUACTBYIOMIMX B IIpollecce 00ydeHMUs,
BKJIIOYas IMperojaBatesis. JTH METOJbl B HAMOOJbINEH CTeNeHH CHOCOOCTBYIOT JMYHOCTHO-
OpPUEHTHPOBAHHOMY TMoaxoay (oOydeHwe B coTpyauudectBe). I[lpm sTOM mpemogaBaresns
BBICTyIIaeT CKOpee B pOJM OpraHu3aTopa Ipolecca OOy4YeHHus, Jujepa IpyMIlbl, CO3AATENs
YCJIOBUH ISl TPOSIBIICHUS] HHUIIMATHUBBI 00y YaIOIUXCSL.

Jlng ui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI IIPEYCMOTPEHA OpPTraHU3ALUS
KOHCYJIBTAITAN C UCTIOJIB30BAHUEM SIIEKTPOHHOMN MTOYTHI.

4. OneHO4YHBIE cpeACTBA LIS TeKYIero KOHTPOJIsSI yCIIeBAeMOCTH H IIPOMEKY TOUHOM
aTTecTalHU.

4.1 Bonipocskl, BBIHOCHMBIE HA 3a4€T M0 JHCHUILTHHEe « MeIHIIMHCKAS YJIeKTPOHHAs
TeXHUKa» s HampaBjeHusi moaroroBku: 12.03.04 buorexHu4eckue cuCTeMbl H
TexHosgorum. [Tpoepsercs noctuxenne komnetennuii: OIIK-7; TTK-2

1. Kaxoso naznauenue Mmuxkpoxkonrposuiepa PIC16F8767

2. Ha3oBuTe 0CHOBHBIE XapaKTEpUCTUKU MUKpO-KoHTposuiepa PIC16F876.

3. Hapucyiire ctpykrypHyto cxemy MukpokoHTposuiepa PIC16F876.

4. PacckaxuTte 0 Ha3HAUEHUH KOMIIWIATOPA U IPOTpaMMaTopa.

5. llepeuuciiute OCHOBHBIE pEXHMMBI TaKTOBOI'O TI'€HEpAaropa MHUKPOKOHTpOJLIepa
PIC16F876.

6. Hapucyiite cxemy nojiximouenusi RC-mienouku k mukpokontposuiepy PIC16F876.

7. B kakux pexumax MOKHO MOJKIIOYMTH KBApPLEBBIA WM KepaMHUECKHH pe3oHaTop K
BBIBOJIAM MUKPOKOHTpOJIIEpa?

8. Hapucyiite cxemy NOJIKIIOYEHHS KBapLEBOTO MM KEPaMUYECKOTO pe3oHaTropa K
BBIBOJIaM MUKPOKOHTPOJUIEPA.

9. PacckaxwuTte 0 mopTax BBOJa/BeIBoAA U peructpax TRIS MukpoxoHTpOIIepa.

10. KakoBo naznauenue peructpoB TRIS mukpoxontposuiepa?

11. Hapucyiite cxeMy JTHHUHM BBOJA/BBIBO/IA JAHHBIX MUKPOKOHTPOJLIEPA.

12.B  uem 3ainoudarorcs ocobeHHOCTH BbIBOJioB 1opra PORT A B PIC-
MUKPOKOHTPOJUIEPAX CPEAHEro MoaceMeiicTra?

13. Hapucyiite cTpyKTypHyIO cxemy derBeproro paspsiaa nopra PORT A.

14. Pacckaxute 06 ocobenHocTu BbeIBOJOB mopTa PORT A B PIC-mMuxpokoHTposuiepax
CpPEHETO TOJACEMENCTBA.

15. Hapucyiite CTpyKTypHyIO cXeMmy JMHHHM BBOJIa/BbiBojia JaHHbIX mopta PORT B,
ucrnonb3ytomerocs: B PIC-MuxkpokoHTpoIiepax.

16. Ilepeuncnure OCHOBHBIE XapakTepucTHKH TaiiMepa TMRO.



17. Ilpu kakux yciioBusix Bo3HHKaeT rpepbiBanue o TMRO?

18. Pacckaxute 00 MCMOIB30BAHUN BHEITHETO HCTOUYHUKA TAaKTOBOTO curHaia s TMRO.

19. KakoBbl OCHOBHBIC XapaKTEPUCTHKHU MTpecKaiepa’?

20. Hapucyiite ctpykrypHyto cxemy TMRI.

21. HazoBwute pexxumbl padotel TMR1.

22. Ilepeuncinte ocHOBHBIE TapaMeTpsl Taiimepa TMRI.

23. Pacckaxute o HazHaueHuu OwtoB peructpa ympasienus T1CON moayns Taiimepa
TMRI.

24. Onumute padoty TMRI B pesxuMax CHHXPOHHOTO U ACHHXPOHHOTO CUETYHKA.

25. KakoBbI OCHOBHBIE ITapaMeTpbl Moty i Taiimepa TMR2?

26. Jlins yero mpenHasHayeHbl OWTHI peructpa ymnpasienuss T2CON moxpymns Taiimepa
TMR2?

27. Pacckaxute 00 ocHOBHBIX apameTpax CCP momysi.

28. KakoBo naznauenue 6utoB peructpa CCPxCON moayns CCP?

29. PacckaxwuTte o pexumax (3axBat/cpaBHenus/[LIMM) CCP Moy s.

30. Ilepeuniciute OCHOBHBIE XapaKTEpUCTUKH nopta RS-232.

31. Pacckaxkxute 00 yHUBEpPCATLHOM CHHXPOHHO-aCCHHXPOHHOM IIpHEMOIIEepEIaTINKe
(USARP).

32. KakoBo Haznauenue peructpa TXSTA?

33. Jlns gero npeanasHadeHsl OuTh peructpa TXSTA?

34. Pacckaxkute 0 Ha3Ha4YeHUH reHepaTopa 4yactotel ooMena USART BRG.

35. IlepeuniciuTe OCHOBHBIE XapaKTEPUCTUKKN acMHXpoHHOro pexknma USART.

36. Kak padotaet acumaxpoHHBI nepeaaTauk USART?

37. Pacckaxure o pabote acuaxpoHHoro npuemuuka USART.

38. KakoBbl OCHOBHBIC JTambl HACTPOHKH 9-pa3psaHOTO ACHHXPOHHOTO IIpHeMa C
JIETEKTUPOBAHUEM ajipeca?

39. Ilepeunciute OCHOBHBIE XapaKTEPUCTUKKU CUHXPOHHOTO Bey1nero pexxuma USART.

40. PacckaxuTe 0 mepegaye CAHXPOHHOTO BEYIIETO.

41. Kak npoucxouT IPUEM CUHXPOHHOT'O BEIyIIEro?

42. JlaiiTe OCHOBHBIE XapaKTEPUCTHKU CUHXPOHHOTO Beomoro pexxuma USART.

43. Pacckaxure o 1epejaue CUHXPOHHOT'O BEJIOMOTO.

44. Kak oCyIIecTBISETCS MPUEM CHHXPOHHOTO BEAOMOT0?

45. Ha30BUTE OCHOBHBIC THITHI CBETOTHOTHBIX WHIUKATOPOB.

46. HapucyiiTe cxemMy MapasieIbHOTO COEAMHEHUS HECKOJIBKUX  CBETOJUOJHBIX
WH/IAKATOPOB.

47. Hazoeute ocHOBHBIE (pyHKIHH COU.

48. Kakme  wMeTompl  perucTparuu  WHQOpPMAIMM  HMCIOJIB3YIOTCS B YCIOBHSX
ABTOMATHU3UPOBAHHON TEXHOJIOTHH?

49. Jlaiite xnaccudukaruo COU.

50. JlaliTe XapakTepuCTUKY OCHOBHBIX TPYIII YCTPOUCTB OTOOpakeHUsI HH(POPMAIUH.

51.Kakue orambl MOXXHO BBUICIHATH B JICATCIBHOCTH OIepaTopa WHPOPMAIMOHHO-
HW3MEPUTENBHON CUCTEMBI?

52.Ha uemM OCHOBAaHO MOJICJIIMPOBAHUE JIEATEIBHOCTH YEJIOBEKA C MCIIOJIH30BAHUEM
METOJI0OB TEOPHH UH(POpMAITIH?

53. Jlafite xapakTepucTUKy OOOOIIEHHOTO CTPYKTYpPHOTO METOJa Ui OIMCAHUS
JESITENIbHOCTH YEJIOBEeKa.

54. Ilepeuncnute ocHOBHbIE ATarlbl pazpadorku COU.

55. OxapakTtepusyiiTe OCHOBHBIE METOABI TpoekTHpoBanus COU.

56. HazoBuTe OCHOBHBIC THITBI HH(pOPMAITHH, TTPeICTaBIsAeMOM ¢ ToMotTbio Y OU.

57.B deM mpUHLMIKATIBHOE OTIUYHME (YHKIHOHAIBHOTO M PacTpOBOTO CIOCOOOB
(dhopMupOBaHHS H300pKECHUS?

58. JlaliTe CpaBHUTENBHYIO XapaKTePUCTHKY BO3MOXHOCTEH TOCTPOEHHUS TUIOCKHUX



naHesnei Ha AUCKPETHBIX MHIMKATOPHBIX DIIEMEHTAX Pa3InIHOTO TUTIA.

59. Jlaitte onpenenenne Moy o AL

60. HazoBure HazHayeHWE PETUCTPOB, HCHOIB3yeMbIX Juisi ynpasieHuss ALl B
MUKPOKOHTpOJILIEpE.

61. Ilepeuncnure mocie10BaTeILHOCTE JAeUCTBUH it padoThl ¢ ALl MukpokonTposepa.

62. Ilepeuncinre mocie10BaTeIbHOCT IeUCTBUI HACTPOHKH Moty st ALILL

63. llepeuncnure Ha3HaueHne OUTOB ynparienus B peructpe ADCONO.

64. [lepeuncnute Ha3HaueHHe OUTOB yrpasieHus B peructpe ADCONI.

65. HazoBute BpeMeHHBIC TpeOOBaHMS K MOAKIIOYeHUIO KaHama ALIL.

66. HazoBHuTe UCTOUHUKU TAKTOBBIX UMITYJILCOB UCHOJB3YeMBbIX sl paboTsl ALII.

67. IlepeurciuTe OCHOBHBIE IIArH aHAJIOTO-IIA(PPOBOTO MPeoOPa30OBAHHUS.

68. HazoBute pe3yibTar mpaBoro BeIpaBHUBAHUS aHAIOTO-IIU(PPOBOTO MpeoOpa3oBaHusl.

69. HazoBuTe pe3yJibTar JIeBOro BEIPABHUBAHHS aHAJIOTO-ITU(POBOTO IIPeodpa3oBaHUs.

70. Pacckaxure o padote moayist ALIIT B SLEEP pexume.

71. Ilpu xakom ycnouu Moayib ALILT moxet padorats B SLEEP pexume.

72. Pacckaxkute o cocrosuuu wmonayns Allll, Bo3nmkaromero mocie cOpoca
MHKpPOKOHTpoJIIepa (3 dekT copoca).

73. HazoBHUTE OCHOBHBIC HA3HAYEHUSI KHOTIOK U KJIABHIII.

74. Ilepeuricnute OCHOBHBIE BUbI BKIIIOUCHHS] KHOIIOK U KJIABUIII.

75. HazoBUTE OCHOBHYIO NMPUYUHY ONIMOKH, BO3HHUKAIOIIEH NMPH CUUTHIBAHUU COCTOSHMSI
KHOTIOK.

76. HazoBuTe OCHOBHBIE CIIOCOOBI YCTpaHEHHs OMIMOOK, BO3HUKAIOIIUX TPU CUUTHIBAHUU
COCTOSIHUSI KHOTIOK.

77. Uto Ha3bIBAETCSI MATPUYHOM KJIaBHaTypOn?

78. Hapucyiite cxeMy KOMMYTAITMOHHOW MaTPHITBI.

79. Uto Ha3bpIBacTCSI MATPUIIEH KOMMYTaIu?

80. Kaxum 06pa3oM IporucxouT KOMMYTaI|sl MATPUIlbl KJIABUATY PhI?

81. Kakum o0Opa3zoM MpOMCXOAUT UCKIIOUEHHE Jpelde3ra KOHTAKTOB KIABHINU B MEPBOM
makpokromansie (Debounce).

82. Ha3oBUTe OCHOBHBIE BU/IBI DJIEKTPOABUTATEIICH.

83. [lepeunciute OCHOBHBIE XapaKTEPUCTUKH DJIEKTPOBUTATEIIEH.

84. Hapucyiite 1 00BSICHUTE MOCTOBYIO CXE€MY YIIpAaBJICHUS JBUTATEIIS.

85. Kakum 00pa3zom OCyIIECTBIISICTCS PEryJIMPOBAHUE CKOPOCTH BPAIICHUS JIBUTATEIISI?

86. UTto Ha3nIBaeTCd IAroBBIM JBUTATEIIEM?

87. HazoBuTe OCHOBHBIE XapaKTEPUCTUKY 111ar0BOIO JBUIATEIIS.

88. Hapucyiite 1 00bsiIcHUTE CXeMy YIPaBJICHHUS IATOBBIM JIBUTATENIEM.

89. Uto KOHTpOIMPYET YIII0OBOE MOJI0KEHHUE POTOPA IArOBOTO JABUTATEIIS?

90. Hapucyiite u 0oOBSICHUTE CXEMY BKIIOUEHHS U MOPSJIOK YEpeJOBAHHSI HMITYJIHCOB
HaIPsHKCHUS HA BBIBOJIAX MIArOBOTO JIBUTATEIIS.

91. Pacckaxkute o mpuHIMIE pabOTHI IIArOBOTO JIBUTATES.

92. HazoBute 001acTh MPUMEHCHHMS IIIATOBOTO JIBUTATEIIS.

93. Uto Ha3bIBaE€TCs CEpBOJIBUTATEEM ?

94. JlaliTe OCHOBHBIE XapaKTEPUCTUKH CEPBOJIBUTATEIIS.

95. HazoBuTe 06;1acTh MPUMEHEHHS CEPBOIBUTATE]IA.

96.B uem 3akio4aroTCsi OCOOEHHOCTH HPOEKTUPOBaHUsT MHUKpoOBM  paznuunoit
CJIOKHOCTHU?

97. Kakwue (aktops! BIHSIOT Ha BBIOOP MII 117151 KOHKPETHOTO TPUMEHEHHS?

98. B yem 3akirouaeTcs HEJOCTATOK peann3anud MUKpoOBM Ha ocHoBe MII, umeromero
0O0JIBIITOH 3amac 1o OBICTPOICHCTBUIO?

99. B ueM COCTOUT CYITHOCTh HCTOIB30BAHMS OEHUMAPKOBCKHUX MTPOrpaMm?

100.Ha kakmx srtamax mpoiiecca ITPOSKTHPOBAHMUSI W KaKUM 00pa3oM OCYIIECTBIISICTCS
MPOBepKa MPOMEKYTOUHBIX PE3YJIbTATOB MPOSKTUPOBAHHUS?



101.Kakue annaparHble U IPOrpaMMHBIE CPEJICTBA UCIIOIB3YIOTCS JIJISL YIIPOILIEHUS IIporiecca
IPOEKTUPOBAHUS?
102.B gem 3akmodaercst pa3padoTka cpecTB odecrieueHusl oOMeHa nHpopManuei?
103.Pacckakute 06 OCHOBHBIX 3Tanax pa3paboTKU CHCTEMbl BBOJIa—BBIBOJIA.
104.B xakux cirydasix UCIOJIb3Y€ETCSI PEXKUM MPSMOTO JIOCTYIIA B IIAMSITh?
105.Pacckaxknte 00 OCHOBHBIX 3Tamnax pa3padoTka anmapaTtHoi yacTu MUKpoOBM.

O1lcHOYHBIC CpeACTBA JUISI WHBAJIWIOB W JIUI[ C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU
3JI0POBBSI BRIOUPAIOTCS C YUSTOM WX WHAUBHTY ATHHBIX TICHXO(DH3HIECKUX 0COOCHHOCTEH.

- NpU HEOOXOJIMMOCTH WHBAIMIAM W JIMIAM C OTrPAaHHYCHHBIMH BO3MOYKHOCTSMHU
3JI0POBBSI TIPEIOCTABIISIETCS JIOTIOJTHATEIIEHOE BPEeMsI JUIsI IOJTOTOBKH OTBETA HA DK3aMEHE;

- TIpH TIPOBEJICHUH MPOIISTyPhl OIICHUBAHUS PE3YJIbTaTOB 00yUCHHUSI MHBAIMJIOB U JIUII C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS TIPEyCMATPHUBACTCS UCTIOIH30BAHNE TEXHHUCCKUX
CPEJCTB, HEOOXOIUMBIX UM B CBSI3U ¢ WX WH/IUBU/TY &JIbHBIMH OCOOCHHOCTSMHU;

- TIpY HEOOXOAMMOCTH JUTSl O0YHAIOIUXCS ¢ OTPaHMUYESHHBIMH BO3MOYKHOCTSIME 37I0POBbSI
U WHBAIWAOB TpOICIypa OIECHUBAHUS pPE3yJbTaTOB OOYYCHHS MO JUCIUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOIIBKO ATAIIOB.

[Iporenypa OlieHUBAaHUS PE3yJIbTATOB OOYUCHHS] WHBAIMJOB W JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI 10 JUCIHILIHHE (MOMIYJIO) TpeayCcMaTphBacT MpeoCTaBICHHE
uHpopManmu B (opMax, amanTHPOBAHHBIX K OrPAaHHUYCHHUSM WX 3J0POBbS WM BOCIIPHUSTHS
HH(OPMAIIHAHT:

JInist U1 ¢ HApy IICHUSIME 3PCHHS:

- B meyaTHOH (hopMe yBeIIMISHHBIM IIPUGTOM,

- B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jlist AT ¢ HApYIICHUSIME CITyXa:

- B meyaTHoOU (opme,

- B (hopMe DICKTPOHHOTO JIOKYMEHTA.

Jlns1 a1 ¢ HapyMIEHUSIME OTIOPHO-JIBUTATENIEHOTO anmapaTta:

- B meyaTHOU hopMme,

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIEpeUCHh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaromuxcs.

5. IlepedyeHb OCHOBHOH W [ONOJHHUTEJLHOH Yy4eOHOI JMTEpaTYpbl, HEOOX0AUMOM
JJIs1 OCBOCHHS THCIUIITHHBI (MOIYJIs).

5.1 OcHoBHasi TATEpPATYpA:

1. ®pouios, C.B. IIpubopsl, cucteMbl B KOMIUIEKCH MEJIMKO-OMOJIOIMUECKOI0 HA3HAYCHHUS :
yuebHoe mocodue : B 10 4. / C.B. @pomnos, T.A. ®ponosa ; MunuctepcTBo 00pa3oBaHus
u Hayku Poccuiickoil @enepanun, OenepanbHoe rocy1apcTBEHHOE 010/ KETHOE
o0pa3oBaTesibHOE YUpeKACHHE BBICIIEro MPohecCuoHaIBHOTO 00pa30BaHus
«TamboBcKuU# TOCYIapCTBEHHBIN TEXHUUECKUH yHUBEpCUTET». - TaMb0B : M3arenbcTBo
OI'BOY BIIO «TI'TY», 2015. - Y. 3. JlabopaTopHoe o00opyaoBaHUE ISl OWOJIOTHH M
MEJUIMUHEL - 82 ¢. : WiL.,Ta0JI., cxeM. - buoi. B ki, - ISBN 978-5-8265-1333-0. - ISBN
978-5-8265-1427-6 (u. 3) ; To xe [DnexTponsslii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=444716

2. A6mynmun, NI, MenuuuHckre TpuOOpSI, alfaparsl, CHCTEMbI U KOMIUIEKCHI : yueOHOe
nocobue / NI, A6y, E.A. ITankosa, @.C. lllapudymmn ; MuHHCTEpCTBO
oOpa3oBanus u Hayku Poccun, @enepaibHOE TOCYIapCTBEHHOE OI0IKETHOE
00pazoBaTesbHOE YUPEkKJACHUE BBICIIETO npodeccuonanbaoro odbpasosanus « Kazanckmii
HAITMOHATLHBINA UCCIEIOBATELCKUM TEXHOIOTHUECKUN YHUBEpCUTET». - KazaHs :
N3narenscrBo KHUTY, 2011. - 106 c. : uin., Tabim., cxem. - bubnuorp. B ku. - ISBN 978-



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

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

3. DuexTpuyeckas HECTAOMIEHOCTh MHOKAp/a: MEXaHU3MbI PA3BUTHSI, THArHOCTHKA,
KIIMHIYecKoe 3HadeHue : MoHorpadus / A.B. @ponos, A.I'. Mpouek, T.I'. Baitxanckas u
np. ; Harmonanenast akagemus nHayk benapycu, OteneHne MEIUITAHCKIX HAYK ; TIOJ]
pen. A.B. ®ponosa, A.I'. Mpouek. - Munck : benopycckas nayka, 2014. - 234 ¢. : un.,
Tab1., cxeM. - [ISBN 978-985-08-1797-6 ; To xe [Dnexrponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=330495

4. Mawmaneira, M.JI. UTHHOBallMOHHBIE TEXHOJIOTHH U3YUYEHHUS CEPACYHO-COCYTUCTON
CHCTEMBI U MEXaHU3MOB €€ PeTYJISAINH: Hay YHO-IIPAaKTHYECKUE U yUeOHO-METOINUeCKUe
PEKOMEH IAINK 110 pe3yJibTaTaM ucciieaoBanus / M.JI. Mamambira ; MEHHACTEPCTBO
oOpaszoBanus u Hayku Poccuiickoii @enepaiuu, OenepanbHoe rocy AapCTBEHHOE
OroKEeTHOE 00pa3oBaTeIbHOE YUPEIKACHHE BEICIIETO MPO(ecCHOHATEHOTO 00pa3oBaHus
«MocCKoBCKHIi IEarornyecKuil rocy JapcTBEHHbIN yHuBepcuTe. - Mocksa : MIIT'Y,
2014. - 80 c. : wn. - bubmmorp. B xH. - [ISBN 978-5-4263-0137- 5 ; To xe [DnekTpoHHbIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=275028

5. buodusndeckrne 0OCHOBHI JEKTPOKAPAHUOTONOTPAGUISCKIX METOIOB [ DIEKTPOHHBIH
pecypc] : yueb. mocobue / JLU. Tutomup [u ap.]. — DnekTpoH. naH. — Mockaa :
®wusmaimr, 2009. — 224 ¢. — Pexum noctyma: https://e.lanbook.com/book/59567

JI7st OCBOEHUS AUCITUTUINHBI HMHBAIHAAMHE | JIUT[AMHA C OTPAaHHYCHHBIMH BO3MOYKHOCTSIMA
3JI0POBbSl UMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOJIMOTEUHBIX CHUCTEMAaXx
«Jlampy u «¥OpaiiT.

5.2 lono/iHATeIbHAS JINTEPATYPA:

1. Kanaxyrckuii, Jle iBanosuu, Manenuc, 3. C. Anmnaparypa 1 MeTo bl
KJIMHAYECKOTO MOHUTOPHHTA : yuebHoe mocodwne /st cTyieHToB By308B /J1. WM.
Kanakyrckuii, 3. C. Manenuc -M.: Bricmas mkosna, 2004

2. Kopenescknii, Hukomait Anexceesud, lloneunrenes, Eprennii [lappuposuy,
Ceperun, Cranucinas [lerpoBua Memumackue npruOOpEI, anmapaThl, CHCTEMBI 1
KOMIIIEKCHI: yueOnoe mocobue st cryenToB By30B /H. A. Kopenesckwit, E. I1.
[ToneunTtenes, C. I1. Ceperun ; M-Bo oOpa3zoBanus 1 Hayku Poc. @eneparum,
Kypcknii roc. TexH. yH-T, C.-Iletep0., roc. anexkrporexH. yH-T U3n. 2-e -Kypck:
[OAO "UIIII "Kypcx"], 2009

3. ®unuct, Cepreit AnekceeBuy, [[latanoa, Onera BnagumuposHa [IpoektupoBanue
HU3MEPUTEIIBHEIX TIPeoOpazoBaresic sl CHCTEM MEMKO-IKOJIOTHYECKOTO
MOHHUTOPHHTa: YUeOHUK Al CTYJIEHTOB BY30B, 00YUAIOLUXCS MO HAMTPABICHUIO
"buorexanueckue cucteMsl u Texaonoruu” /C. A. @unuct, O. B. Illaranosa -
Crapsriit Ockon: THT, 2015AnnapaTtypa u MeTOIbl KITHHAYECKOTO MOHUTOPHUHTA
[Texct] : yueOHOE mocobue st cryaeHtoB By3o0B / JI. W. KanmakyTckuit, 3. C.
Mamnenuc. - M. : Beicmas mkoia, 2004. - 156 c. : wit. - bubnwmorp. : ¢. 152-156. -
ISBN 5060048004

4. MenuruHckre mMpuOOPHI, anmapaThl, CACTEMBI U KOMIUTIEKCHI [ TekcT] : yaeOHOE
nocobue st ctyieHToB By30B / H. A. Kopenesckuit, E. I1. [loneunrenes, C. I1.
Ceperun ; M-Bo o6pazoBanus u Hayku Poc. ®enepanun, Kypckwuii roc. TexH. yH-T,
C.-lletepO., roc. anekTporexH. yH-T. - U3;1. 2-e. - Kypck : [OAO "UIIII "Kypck"],
2009. - 985 c. - bubnuorp. : ¢. 962-968. - ISBN 9785727705063

5. TlpoexTupoBanue H3MEPUTEIHHBIX MMpeoOpa3zoBaTeeH I CUCTEM METUKO-
HKOJIOTUUYECKOTO MOHUTOPUHTA [ TeKcT] : yueOHUK AJis CTYIEHTOB BY30B,
oOydaromuxcs Mo HarmpajicHuo "bruoTtexanyeckue cucteMsl u TexHojoruu" / C. A.


http://biblioclub.ru/index.php?page=book_red&id=258619
http://biblioclub.ru/index.php?page=book&id=330495
http://biblioclub.ru/index.php?page=book_red&id=275028
https://e.lanbook.com/book/59567

@uiuct, O. B. aranosa. - Crapsiii Ockon : THT, 2015. - 407 c. : un. - (Tonkue
HAYKOEMKHE TeXHOJOTuN). - bubnuorp.: c. 406-407. - ISBN 9785941784424

6. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKANIMOHHOH  CeTH
«HTepHEeT», HEOOXOAUMBIX /IJISl OCBOCHUS JUCIHILIMHBI (MOYJIs1).

1. Hayunas snextponnas 6ubmmoreka « KubepJlennnkay (https://cyberleninka.ru/)

2. Hayunas snektponHas 6ubimoreka eLibrary.ru (https://elibrary.ru/)

7. Meroauueckue yKa3aHusi Jf 00ydalomuUxcsi 10 OCBOCHHIO JHCIHUITHHBI
(Moxyasn).

K cneumanucram pa3nuyHbIx oOnacTell 3HAHWNA B HAcTOsIIEe BPEMsl MPEIbSIBISIETCS
UPOKUN mepedeHb Tpebopanuil. OMHO W3 BaXKHEUIIMX — ITO HAJIMYMe YMEHHUS M HaBBIKA
CaMOCTOSITENIBHOTO TIOMCKA 3HAHWM B pa3IUYHBIX MUCTOUYHUKAX, MX CUCTEMAaTHU3allisl U OICHKA B
KOHTEKCTE peraeMoi 3aaaun.

CrpykTypa y4eOHOTO Kypca HalpaBjieHa Ha pa3BUTHE Y CTYJICHTA JaHHOM CITIOCOOHOCTH.
OnHaKko penalyo poiib B 3TOM HIpaeT caMOCTOsATENbHAas padoTa CTyAEeHTa M OCO3HAHHOE
y4acTue B JIEKIHOHHBIX U IPAKTUUECKUX 3aHSATHSIX.

PexoMeHyeTcs TMOCTPOUTH CaMOCTOSITENIbHYIO paboTy Takum oOpa3oM, 4TOOBI OHA
BKJIfOYAsIA!

- W3Yy4YeHHE KOHCIIEKTA JIEKITUH B TOT K€ JCHb, OCTIE JICKIIUH;

- HU3yUYEHHUE KOHCIIEKTA JICKIINH 34 JICHb TIepe]] CIeAY IO JIEKIUei;
- W3Yy4YECHHE TEOPETUIECKOr0 MaTepraa o yueOHUKY U KOHCIEKTY;
- MOJITOTOBKY K MIPAKTHUECKOMY 3aHSTHIO.

Jlns moHMMaHus MaTepuaga U Ka4eCTBEHHOTO €r0 YCBOCHHSI PEKOMEHJIyeTCsl TakKas
I10CJIEI0BATEIIbHOCTD JCHCTBUI:

1. Tlocne mpocitymuBaHus JIEKIIMA U OKOHYAHUS YUEOHBIX 3aHSATHH, IpU MOATOTOBKE K
3aHSITHSIM CJICYIOIICTO JIHS, HYXKHO CHAadala MPOCMOTPETh U 00 lyMaTh TCKCT MPOCITYIMaHHON
JIEKIUY.

2. Ilpm moaroToBKe K HOBOM JIGKIIMH MPOCMOTPETH TEKCT MPEIBIIYIICH JICKITUH,
MOAyMaTh O TOM, Kakasi MOXKeT OBITh TeMa CIICAYIOMIEH JIEKIIUH.

3. B Teuenue Hejpenu BbIOpaTh BpeMmsi JUISL pabOTBl € JIATEPATYPOM W MHTEPHET-
HWCTOYHUKAMHU TIO TEME.

4. llpy TOATOTOBKE K MPAKTHUYCCKUM 3aHSATHSM, HEOOXOJMMO CHadajia MPOYUTATH
OCHOBHBIE TOHATHUS U MOAXOJBI MO TeMe AoMaliHero 3aganus. [Ipu BEITOTHEHUH YIpaKHEHUs
WM 33J1a9¥ HYXXHO CHadaja MOHSTh, YTO TpeOyeTcs B 3ajade, KaKOH TCOPSTUUCCKUN MaTepral
HY>KHO HCTIOJIb30BaTh, HAMETUTH ILJIaH PeLIeHUs 3a1a4u.

JIOTIOTHUTETFHO K HW3YYCHHIO KOHCIEKTOB JIGKIMH HEOOXOJUMO  IOJIB30BATHCS
yueOHukoM. Kpome «3ayuuBaHus) MaTepuaia SK3aMeHa, OYeHb BaXXHO JOOUTHCS COCTOSTHUS
MOHWMAHHS M3Y9aeMbIX TEeM JUCHHUILIHHBL C 3TOH TEIBI0 PEKOMCHJIyETCS MOCIC W3yYCHHS
ouepenHOTro naparpada BBIIOIHUTH HECKOJIBKO YIPAXKHEHUH HA TAHHYIO TEMY.

B ocBoeHHMM JHUCIIHIIIMHBI HHBATMAAME U JIATIAMH ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU
3I0pOBbsl  OOMBINOE 3HAUCHHE HUMEET WHIUBUAyaldbHass ydeOHas paboTa (KOHCYJIbTALUH) -
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE Y4eOHOTO MaTepHaa.

NunuBuayanbHble KOHCYJIBTAIMM 1O TPEIMETY SBISIOTCS BAXKHBIM  (haKTOPOM,
CIIOCOOCTBYIOIUM WHJIMBH Y AJTU3AIMN OOYUCHUSI M YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXAy TMpernojaBaTeieM M OOyyarolMMcs HWHBAIMJIOM WJIH IJUIOM C OrpaHUYEeHHBIMU
BO3MOXHOCTSIMH 3/TOPOBBS.

8. Ilepeuens MHGpOPMAMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEMbIX MPH OCYIIEeCTBJICHUHN
00pa3zoBaTeILHOIO MpoIecca Mo TUCHHILIHHE (MOTYJIIO).

8.1 Ilepeuennr HE0OXOUMOT0 MPOTPAMMHOI0 OD€ecIIeYeHHSI.

1. Onepamuonnas cuctema Microsoft Windows.



2. llaker mnporpamm musi pacu€toB Matlab ¢ Qynknmonamom st 00pabOTKH
n3o0paxkenuit Image Processing Toolbox.

3. IIporpamma jutst aHanm3a kieroqnoro matepuana CellProfiler,

4. Ilporpamma 11st aHanu3a U 00paboTku nu3obpakenuit Fiji.

5. Penaktop m3o6paxennit Gimp.

8.2 Ilepeyens HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snextponnas 6ubmmoreka «KubepJlenmnkay (https://cyberleninka.ru/)

2. DnextponHas oudbnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. Xabpaxabp — cooOIIECTBO JIIOJEH, 3aHITHIX B HHIYCTPHUM BBICOKHX TEXHOJIOTUH

(https://habrahabr.ru/)

9. MarepuajibHO-TeXHUYECKAS

0aza, HeoOXoauMasi Ui  OCyHIeCTBJICHHUS

00pa3oBaTeIbHOIO MpoIecca M0 JUCHUIIHHE (MOIYTI0)

No

Buy pabor

MarepuaabHO-TEXHHUSCKOE 00SCIICUYCHHE AUCITUTUINHBI
(MOJIyJis1) U OCHAIIIEHHOCTh

JIeXITMOHHEIE 3aHITUS

JIeknMoHHAsT ayUTOpHs, OCHAIEHHAs MYJIbTHMEIUITHON
TEXHUKON (TIPOEKTOp, 0JKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIIUM TIporpaMMHBIM  obecrieueHueM (I110):
201C.

JlabopaTopHbie
3aHATHUS

KOMIBIOTEPHOH TEXHUKOU C
MOJKIIIOYeHUEM K cetu  «MHTepHET»; TIpOorpaMMHBIM
obecrieueHueM, HEO0OXOIUMBIM TUTS BBITIOJTHEHHUSI
1a00paTopHBIX padoT; MPOTPAMMOM IKPAHHOTO YBEITUUCHUSI
JOCTYIIOM B 3JIEKTPOHHY O uH(pOPMAIHOHHO-

obpazonarenbuyio cpeay yausepcurera: 132C, 212C, 213C.

AyIuTOpHs, OCHAICHHAs

['pynmoBsie
(MHIMBU/LY aJIbHBIE)
KOHCYJIbTalluu

AyauTOpHs, OCHAIICHHAS] KOMIBIOTEPHON TEXHUKOM ¢
MOAKITIOYCHUEM K ceTr « IHTepHEeT» ; MpOTpaMMHBIM
obecrieueHuEeM, HEOOXOUMBIM JIJISI BBITIOJTHEHUS
71a00paTOPHBIX padoT; MPOrPaMMOi IKPAHHOTO yBEIUYCHUS;
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITHOHHO-
obpazonarenbuyio cpeay yausepcurera: 132C, 212C, 213C.

Texkymuid  KOHTPOJIb,
POMEKY TOUHASI
aTTecTanus

AyIUTOpHS, OCHAIIIEHHAs] KOMITBIOTEPHOU TEXHUKOU C
MOJKITFOUeHUEM K ceTH « AHTepHeT» ; MporpaMMHBIM
obecrnieueHneM, HEOOXOUMBIM JIJIsl BBITOJTHEHUS
71a00PaTOPHBIX PabOT; MPOTPAMMOI IKPAHHOTO YBEINUCHHUS,
JIOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpasoBarenbHyto cpeay yHuBepcuteta: 132C, 212C, 213C.

CamocTogrenbpHas
paboTta

AyauTopus, OCHaIllEHHAs! KOMITBIOTEPHOM TEXHUKOH C
MOJAKIIFOUEHUEM K ceTH «VIHTepHeT»; IporpaMMHBIM
obecrnieyeHneM, HEOOXOAMMBIM JIJIsl BBIITOJIHEHUS
71a00PaTOPHBIX PAOOT; MPOTrPaAMMOI SKPAHHOTO YBEJINUCHHUS,;
JOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALUOHHO-
oOpaszoBaTenbHyt0 cpeay yHusepcuteta: 204C, 205C, 203C.




