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COBPEMEHHBIX TECHACHLUUN pPAa3BUTUSA DJIEKTPOHHUKH,
TEXHUKHU, HH)OPMAITIOHHBIX TEXHOJIOTUI B MEAMKO-OMOIOTUYECKOM MPAKTHKE.

1 ey u 32124y U3yYeHUs TUCUUILIMHBI (MOLYJIs).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.
Jucuunnmnza «MeauuuHCKas 3JIEKTPOHHAsT TEXHUKA» CTaBUT CBOEH

1.2 3agauu TMCHUILIHHEIL.
3a1aun JUCIUTIIIMHBI BKIIOYAIOT OCBOCHUE CTY/ICHTAMHU CIASAYIOIINX 3HAHUN ¥ HABBIKOB:
3ajaun JUCHUILITMHBI BKIIOYAIOT OCBOCHUE CTY/IEHTAMU CIASAYIOIMNX 3HAHUI 1 HABBIKOB:
- METOJbI U CPEJICTBA, IPUMEHIEMBIC B MEIMIIMHCKON AJICKTPOHHON TEXHHKE;
- METOJbI U CPECTBA, IPUMEHSIEMBIC IIPY ABTOMATHU3AIIMU MEIUIIMHCKUX UCCIIETOBAHUIA.

LEJbI0 M3YyUYCHUE
U3MEPUTEIIBHOM ¥ BBIYUCIUTEIBHON

1.3 MecTo AucuuIuIinHbI (MO1YyJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.
HucuuiuinHa «MeauIMHCKas 3JIEKTPOHHAsi TEXHUKA» OTHOCUTCA K BapUMaTUBHOW 4acTH
brnoka 1 "Iucuummuns! (Moxynu)" yueOHOTO TU1aHa.
Jlornyecku TUCUMILIMHA CBsi3aHa ¢ npeaMeraMu «KoMIbroTepHbIe TEXHOIOTUU B METUKO
Ounosnoruueckoi npaktukey, «llnaHupoBaHMe OMOTEXHHMYECKOI'O HKCHEPUMEHTa», «MeTobl
00paboTKN OMOMEIUIIMHCKUX CUTHAJIOB U JaHHBIX», « H(DOpMaTHKay.
B pesynbTaTe nzyueHus HacTOALIEH JUCHMIUIMHBI CTYAEHTHI JOJIKHBI MOIYYUTh 3HAHUS,
UMEIOIIME HE TOJBKO CAMOCTOSITEIbHOE 3HAaU€HUE, HO M oOecreunBaronye 6a3oByro MOArOTOBKY
0a30oBOil M BapuaTUBHOM uacTtell Moaynst oOydeHus,
IPEEMCTBEHHOCTh C 3TUMH JUCLUIUIMHAMM.

o0OecrieunBasi COTJIACOBAHHOCTH W

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0OYYEeHHUsS] 1O JUCHHUILIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pPe3y/JIbTaTaMH 0CBOEHHS 00pa30BaTeJbHOM IPOrPaMMBbl.
W3yuenne naHHOM yueOHOM NUCIMITIIMHBI HAIIPAaBICHO HAa (POPMUPOBAHUE Y

oOygaromuxcs cneayromux komrerenuii: OITK-7; ITK-2

Ne | Unpekc Coneprxanue B pesynbrare nuzyuenust yueOHON AUCIUTUIMHBI
I.I | KOMIET | KOMIIeTEHINH (WiH e 00y4aromuecs: JOIKHbI
. EHIIUU 4acTu) 3HATH yMeThb BJIa/IeTh
1 OIIK-7 | cnocoOHOCTBIO TEHJACHIUN YUYUTHIBATH CIIOCOOHOCTh
YUHUTHIBATH pa3BUTHSA COBPEMEHHBIE 10 YUUTHIBATh
COBpPEMEHHbIE AIIEKTPOHUKH, TEHJCHINH COBpEMEHHBIE
TEHJICHLIUU Pa3BUTHUS M3MEPUTENIBHON U | Pa3BUTHS TEHJICHLIUH
AIIEKTPOHUKH, BBIUMCIUTENBbHON | AJIEKTPOHUKH, pa3BUTHS
WU3MEPUTEIILHON U TEXHHKH, MU3MEPUTENIBHON | AJIEKTPOHMKH,
BBIUMCIUTEIbHOM MH(OPMALIMOHHBI | U U3MEPUTEIBHO
TEXHUKH, X TEXHOJIOTUH B BBIYMCIUTENIBHO | K U
WH(pOpPMaAITMOHHBIX MEUKO- W TEXHUKH, BBIYUCIIUTEIIbH
TEXHOJIOTMH B CBOEH Onosorn4eckoi MHGOPMALIMOHH | OU TEXHHKH,
npodecCuoHATIbHON MPaKTUKE BIX TEXHOJIOTHH | HH(pOpMAIMOH
JEATEIIBHOCTH B MEJIUKO- HBIX
OMOJIOrMYECKON | TEXHOJIOTHIl B
MpaKkTUKeE MEAUKO-
OMOJI0TrHYECKO

U IIpaKTHUKE




Ne | Unpekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIMHBI
.1l | KOMIET | KOMIETeHUUHU (Wiu eé 00ydaromuecs: JOIKHbI
. SHIUHN 4acTu) 3HATh yMeTh BJIA/IETh
2 | IIK-2 TOTOBHOCTBIO K METOAUKY BBITIOJIHSTh TOTOBHOCTBIO
Y4YacCTHIO B IIPOBEJICHUU | IPOBEICHUS MEAHNKO- K y4acTHIO B
MEIUKO- MEUKO- OHMOIOTHYeCKHe, | MPOBEICHUU
OMOJIOTUYECKHX, OMOJIOTMYECKUX, | DKOJIOTUYECKUE | MEAHUKO-
HKOJOTUYECKUX U AKOJIOTUYECKHUX U | U HAYyYHO- OMOJIOTUYECKH
HAyYHO-TEXHUUECKUX Hay4YHO- TEXHUYECKUE X,
UCCJIEI0BAHUM C TEXHUYECKUX HCCJICIOBAHUS C | SKOJOTUYECKU
PUMEHEHUEM UCCJICIOBAHUM C | MPUMEHEHUEM X U Hay4HO-
TEXHUYECKUX CPEJICTB, | MPUMEHEHUEM TEXHUYECKUX TEXHUYECKUX
MH(GOPMaLIMOHHBIX TEXHUYECKUX CPEICTB, UCCIIETOBaHUM
TEXHOJIOTHI U METOJIOB | CPEJICTB, nH(OPMALIMOHH | C
00paboTKu MH(OPMALIMOHHBI | BIX TEXHOJIOTHH | IPUMEHEHUEM
pe3ynbTaTOB X TEXHOJIOTUH U 1 METOJIOB TEXHUYCCKUX
METOI0B 00paboTku CPEJICTB,
00paboTku pe3ynabTaToOB nHpopMaImoH
pe3yNIbTaToOB HBIX
TEXHOJIOTHI 1
METOJIOB
o0paboTku
pE3yNbTaTOB

2. CTpyKTYpa M coepKaHHue IMCHMILINHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM PadoT.

Obmass Tpyn0EMKOCTD

JUCLUILINHBI

COCTaBJSIET 3

3ad.eq.

(108 w4acoB), wux

pacrpeziesieHue 1o BujgaM paboT mpecTaBiieHo B Tabumile (0asa cmyodenmos ODO).

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (uackr)
7
KoHTakTHas padoTa, B TOM 4nce: 68,2 68,2
AyauTopHbIe 3aHATHS (BCEro): 64 64
3aHATHSA JIEKIIUOHHOTO TUIA 32 32
JlaGopaTopHblie 3aHITHS 32 32
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPBI, TPAKTUYCCKHE
3aHSTHS) i )
HNnas koHTaKkTHas padora: 42 42
KonTpons camocrositensaoi pabotsl (KCP) 4 4
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTe/IbHAsA padoTa, B TOM YHce: 39,8 39,8
KypcoBas pabota - -
[TpopaboTka y4eOHOT0 (TEOPETHYECKOr0) MaTepuaa 20 20
BerInonHeHne MHIUBUIYATbHBIX 3a/IaHui (TIOArOTOBKA 10.8 10.8
COOOIIEHUH, TPE3EHTAITNI) ! '
Pedepar - -
[TonroroBka K TeKyIeMy KOHTPOJIO - -
KonTpoJn: - -
[TonroroBka K SK3aMeHY - -
OGuiasi TPYA0eMKOCTh | uac. 108 108




B TOM YHCJIe KOHTAKTHas 68.2 68,2
pabora
3a4. e/l : 3

2.2 CTpyKTypa QM CHUIUIMHBI:

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTAHBL.
Pacrnipenenenuie BU10B yueOHOM paObOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Pa3nensl quCHMIUTUHBL, N3ydaeMbie B 7 ceMecTpe (ounas hopma)

KomnuecTtBo yacos

AynutopHas Breayur
Ne HaumenoBanue pa3nenos Beero pa6oTa opHas
pabora
JI | 113 JIP CpPC
1 2 3 4 5) 6 7

1 |HampaBieHus ¥ TEHACHIIUH Pa3BUTHSI CPEICTB
MUKPOIIPOLIECCOPHOU TEXHUKHU

2 |HanpaBieHus UCTIONB30BaHUS CPEIICTB
MUKPOIIPOLIECCOPHOIN TEXHUKU B MEAUKO- 13 | 4 0 4 5)
OMOJIOTMYECKUX MPUOOpax

3 |AmnmapaTHble B TPOrpaMMHEIE CPECTBA
MIPOrpaMMHUPOBAHUS U OTJIAIKH MPOTPAMMHOIO 13 | 4 0 4 5
o0ecrieyeHnss MUKPOIPOIIECCOPHBIX CUCTEM

4 IMUKpPOKOHTPOJUIEPHI OOIIETr0 HAIIPABICHHS U UX
IPUMEHEHHE B METUKO-OMOJIOTrHUECKIX TPUOOpax 13 | 4 0 4 5
00paboTku nHopmMauu

5 |MuxkpokoHTposueps! (PoBOIt 00paOOTKH CUTHAIIOB
1 UX IPUMEHECHHE B MEIMKO-OMOJIOTHYECKUX 13 4 0 4 5
npubopax 00paboTKu HHOPMAITIH

6 |Cnennanu3upoBaHHBIE MHEKPOIIPOLIECCOPHI B MEHKO-
OMoJIOrHYecKuX Mpuoopax oOpadboTKH HHGOPMAITIH
7 |CpencTBa IpOEKTUPOBAHUS, TPOIPAMMHUPOBAHUS U

13 | 4 0 4 5

13 | 4 0 4 5

OTJIaJIKi CHUCTEM Ha 6a3e MUKPOIIPOLIECCOPOB U 13 | 4 4 5
MHUKPOKOHTPOJIEPOB

8 |[IpoexTupoBaHre MEINKO-OMOIOTHUECKOro pudopa 13 | 4 4 48
00paboTKu nHGopMaun ’
Hmoeo no oucyuniune: 32 0 32 39,8

[Tpumeuanue: JI- nexuuu, 13- npakTrueckue 3anatusi/cemunapsl, JIP- nmaboparopHelie 3aHATHS,
CPC- camocTosTenbHas paboTta CTyAeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHsATHSA JEKIMOHHOI0 THIIA.

(Dopma TeKy1ero

Ne | HammenoBanue pazjeia Coneprxkanue pasaeina
pasi Aep pasit KOHTPOJISI

1 2 3 4




Hamnpasnenus u O06oOmenHas cxema WH(GOPMAIMOHHO -| BeimonHenue u
TEHJICHIIUU PA3BUTHUS BBIYUCIUTELHON CHCTEMBI. Tumbr 3aluTa
CpeACTB apXUTEKTYpbl ~ MHKPOIIPOLIECCOPOB U UX| JaOOpaTOPHBIX
MHUKPOIPOLIECCOPHOI CBOIICTBA. Ocobennoctu IIPUMEHEHUS pabot
TEeXHUKU MHUKpPOIPOLIECCOPOB € PA3IMYHBIMU THUIIAMU
apXUTEKTypbl B CUCTEMAax  YIIpaBJICHHUS.
Knaccudukanus CpelCTB
MHUKpPOIIPOLIECCOPHON  TeXHUKH. (OCHOBHBIE
CeMeNCTBa MUKPOKOHTPOJIJIEPOB.
Hamnpasnenus VYnpasinenue, MOHHUTOPUHT, KOHTpOJIb.| Beinonnenue u
ucnonb3oBanus cpeacts  |Lludposas obpaborka curnanos. Lludposas 3aluTa
MHUKPOIPOLIECCOPHOI ¢wibTpanus.  CHeKTpaJbHBIA — aHAIM3 M| JIAOOPATOPHBIX
TE€XHUKU B MEJTUKO- 00paboTKa  CHUTHAJOB B  CHEKTPAJIbHOM pabot

Ouosornyeckux npruodopax

obnactu. @yHKIMOHATBHBIE TPe0Opa30BaHusl.

3amura uHdopManuu oT
HECaHKIIMOHMPOBAHHOI'O JOCTYTIA.
AnmnapaTHble U OcHOBHbIE 3TaIbl u otTiaaku| BeimonHenue u
IIPOrpaMMHBIE CPEICTBA  |MUKPOIIPOLIECCOPHOTO IIPUKIJIATHOTO 3auTa
[IpOrpaMMUpPOBaHUs U MIPOrpaMMHOTI0 obecrieyeHus. S3bIKHU| 1aGOpaTOPHBIX
OTJIa/IKU IPOTPAaMMHOI0  |IPOTPaMMHUPOBAHUSI. Komnumsimust. pabor
obecrniedeHus AcceMOiiep W TpaHCHSALUS MPOTPAMMBI.
MUKPONPOLIECCOPHBIX JIMHKOBIIMK, pefaKius CBA3€il. DMyIATOPHL U
CUCTEM CUMYJISITOPBl MHKpoMporeccopoB. Pabora ¢
¢daiimaMd BXOIHBIX U BBIXOJHBIX JaHHBIX.
3arpy3ka OTJIaXEHHBIX MpPOrpaMM B MaMSITh
MHUKpOIIPOIIECCOpa.
MUKpOKOHTPOJLIEPHI OCHOBHBIE CEMEICTBA MHUKPOKOHTPOJUIEpOB| BrinonHeHnue u

00IIeTro HAMPABJICHUS U UX
HNPUMEHECHHUE B MEIUKO-
OMoIOTHYEeCKHUX MPHOOpax
00paboTKK UHPOpPMALIUU

(MK). OcHoOBHBIE XapaKTEpUCTHKH, CXEMa
BitoueHus.  OpraHumszauus  namsaTd B
MHUKPOKOHTpOJLIEpax. Peructpsl
CHeUMANbHBIX  (DYHKIHIA. Opranunzanus
IIOPTOB MK. JIByHanpasieHHas u
KBa3suIBYHAIIpaBJIIEHHas  CXe€Ma  IOPTOB.
Omneparuu B noprax. Cucrema komana MK.
Opranuzanusa npepsiBanuil B MK. Talimeps! B
MK. [IlocnenoBarensHbie  noptel  MK.
CpeactBa mnporpaMMHUpOBaHMs M OTJIAJKU
MK. 3ammrta nporpammsel MK ot
HECaHKLMOHUPOBAHHOTO JIOCTyTIA.
HcnonszoBanne MK  kak  gucnerdepa
3arpy3Kd POrpaMMHOI0 00€CTIeYEeHHUI.

3aIuTa
J1a00paTOPHBIX
pabor




MUKpPOKOHTPOJIEPHI OCHOBHBIE CEMENCTBA MHKPOKOHTPOJUIEPOB.| BbImonHeHue u
1 poBoii 00paboTKH ApXHUTEKTypa, cHUCTEMA KOMaHJ, BBOA H 3amuTa
CUTHAJIOB U UX BbIBOJ MH(popmanuu. MK c nByxaznpecHoi| 1abopaTOpHBIX
MPUMECHEHHUE B MEJMKO-  [CUCTEMOH BBIOOpa OMepaHI0B. APXHTEKTYpa, pabor
Ouojormueckux npubopax |cucreMa  KOMaHA, BBOJ M BBIBOJ
o0paboTku nHpopMaruu |[uHGopMaruu. OpraHuzanus pepbIBAHUM.
ITocnenoBarensHblii  mHTEp(dEiic. TalMepsl.
ArnmnapatHeli  yMHOXuTenb.  Kommpeccus
unpopmanuu. [Iporpammuas moaens. PaGora
5 B peXuMe ¢  IUIaBAIOUIEM  TOYKOM.
MHoropyHkuroHanbHbIE orepanuu.
Opranuzanus Oydepos. AHaNoroBbIf
uHtepdeiic.  Peammzamms U (HPOBBIX
¢mwietpoB Ha MK. Hlymbel OKpyrieHus u
neperpy3ku. CpelncTBa CHUXXEHHS IIyMOB
OKpYIJIGHHST M Teperpy3ku. Peamuzanus
CHEKTpalibHOTO aHanu3a ¢ nomombio MK u
00paboTKa CUTHAJIOB B YAaCTOTHOM O0JIACTH.
MK c¢ mnpopexuBaHWeM II0 4YacTOTe€ M IO
Bpemenu. Koppekrop.
Creunanu3upoBaHHbIE HuTerpanbHble MUKPOCXEMBI: corjacoBaHue| BeimonHeHue u
MHUKPOIPOIIECCOPHI B MUKPOIPOLIECCOPHBIX CpEICTB c 3amuTa
MEIMKO-OMOIOTUYECKUX  |aHAJIOTOBBIMH IETMsIMH. MHUKpPOMPOIECCOPHI| 1a00paTOPHBIX
npudopax 00paboTKH JUHENHOT 0 CTBIKA. CornacoBanue pabor
uHdopManuu MUKPOIIPOILIECCOPHBIX CPEACTB C MEPBUYHBIMU
6 U(PPOBBIMU MTOTOKAaMH. MUKPOIIPOIIECCOPHI
COTJIaCOBaHUs CKOpOCTei U (POBHIX
MOTOKOB. MUKpOIpo1eccopbl COrIacOBaHUs
CKopocTeit U (POBBIX MOTOKOB.
Muxkpornporieccopsl JUIs [10/1aBJICHUS
JposkaHus pas3sl MPPOBOTo MOTOKA.
Cpenctpa OcHoBHBIE TpaBMJla M  peKoMeHaauuu| BelmonHeHue u
MIPOEKTHUPOBAHUS, pa3paboTku Mukpo-OBM. DyHKuMOHATIBHBIE 3aluTa
7 [POTPaMMHPOBAHHS 1 XapaKTEPUCTUKU paspabarbiBaeMOro| 1a00paTOPHBIX
OTJIAJKU CHCcTeM Ha 6a3e  |ycTpoiicTBa. CTpPyKTypHas CXeMa MHUKpPO- pabor
MHUKPONPOLIECCOPOB U OBM. Bri6op npoueccopa.
MHUKPOKOHTPOJLIEPOB
[TpoexTrpoBanue MenuKko- |Pa3nuyaple BapHaHTHl IMOCTPOSHHUS MHKpO-| BhimosnHenue u
8 Ouosiornyeckoro npudopa [9BM. Mogens nporecca MpPOEKTUPOBAHUS 3aluTa
0o0paboTku nHpopmaiuu  (MUKpo-OBM. 1a00paTOPHBIX
pabor

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
CornacHo y4eOHOMY IUIaHY 3aHATHS CEMHHAPCKOrO THUIA MO JAHHOM NHCHUIUIMHE HE
IIPEyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma Tex T
No HaumenoBanue nabopaTopHbIX padboT op CKyHero
KOHTPOJIA
1 3 4
1 |M3yueHue mporpaMMupyeMoro KOHTpoiuiepa coopa u Ortuer 110




MEepBUYHON 00pabOTKM WHQOpMAIIUH. nabopaTopHo# paboTe
W3ydeHre OCHOBHBIX MPUHIIMIIOB IPOrPaMMUPOBAHUS IPOrpaMM Oruer no
2 |[IKCOM. naboparopHoii pabore
3 H3ydeHnue MeTo10B pa3pabOTKU MIPOrPaMMHOTO O0eCTIeUeHUSI. Otuer o
naboparopHoil paboTe
N3yuenne qaT4ukoB Temmeparyp. IIpoekTupoBanue 3JeKTPOHHOTO Otuer o
4 lrepmomerpa. nabopaTopHoii pabote
5 W3yueHne onTHYeCKUX TaTYNKOB. Otuer o
nabopaTopHOl paboTe
Uzyuenue naruukoB nepemenienus. [IpoektupoBanue ycTpoiicTsa Oruer 1o
KOHTPOJIS TepEeMeEIICHUSI. naboparopHoii paboTte
N3ydeHne 0OCHOBHBIX CPEACTB MPOEKTUPOBAHUS, Otuer no
IPOTPaMMHUPOBAHUS U OTIAJIKUA CHCTEM Ha Oaze nabopaTopHoii paboTe
MUKPOTIPOILIECCOPOB U MUKPOKOHTPOJIIEPOB.
[IpoekTupoBaHuE MEAMKO-OMOIOTHYECKOTO MPUOOpa 00paboTKu Otyet no
uHpOpMaLIUH. nabopaTopHoii padote
2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
CornacHo ydeOHOMY IUIaHY, KypcoBble paOOThl MO J[JaHHOM JUCHUIUIMHE He
IPEIyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJIA CaAMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

Bung CPC

[Tepeuenpb yueOHO-METOAMUECKOTO 00eCIeUeHHsI JUCIUIUIUHEI 110
BBITIOJTHEHUIO CaMOCTOSITEIbHOU paboThl

2

3

Hampasnenus u
TEHJICHLIUH Pa3BUTHUSA

CabanoB, A.I'. 3amuTa mepcoHalIbHBIX JAHHBIX B OPraHU3ALUAX
3IpaBOOXpaHEHus [DJIEeKTPOHHBIN pecypc] : yuel. mocodue / A.T.

1 |cpencts Cabanos, B./l. 3pikoB, P.B. MemepskoB. — DJEKTpOH. JaH. —
MuKpornpoueccopHoil  |Mocksa : I'opsuas naunus-Tenexom, 2012. — 206 c. — Pexum
TEXHUKHU noctyna: https://e.lanbook.com/book/5194. — 3aru. ¢ skpaHna.
Hanpasnenus Tpythes, JI.P. Apxurektypsl nHpOpManMOHHBIX cucTeM. OCHOBBI
HCIIOJTH30BaAHUS MIPOCKTUPOBaHUS [DNEKTPOHHBIM pecypc] : yueb. mocobue —
CPEICTB OnektpoH. naH. — Cankr-IlerepOypr : HUY UTMO, 2012. — 66
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VY4eOHO-MeTOIUYECKUE MaTepuaibl JJIsl CaMOCTOSITENbHON paboThl 00ydaromMXcs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAITIH:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

-B eyaTHO! (hopme yBeIMUYEHHBIM HIpUPTOM,

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

- B Ie4aTHo# popme,

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

- B IeyaTtHo# opme,

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBaTesIbHbIEC TEXHOJIOTHH.



B cootBerctBum ¢ tpeboBanusmu OI'OC BIIO 1o HampaBlIeHHIO TOATOTOBKU
UCIIOJIB3YIOTCS, IPU OCBOCHUH JUCIHIUIMHBI B y4eOHOM MpoIlecce aKTUBHbBIE U UHTEPAKTUBHbBIE
(B3aumoieficTByOIINE) (POPMBI POBEICHUS 3aHIATUN, 2 HMEHHO:

- JIUCKYCCHH;

- pa300p KOHKPETHBIX CUTYyaLlUM;

- HMHTEPaKTUBHOE MYJIbTUMEIUITHOE COMPOBOXKICHHE.

BrimieozHaueHHbple  00pa3oBaTeNbHBIE TEXHOJOTUW Jar0T Haubonee dhdeKTHBHBIC
pe3yNbTaThl OCBOCHMSI AMCLUUIUIMHBI C TMO3UIUN aKTyallM3allud COACP)KAHUS TEMbl 3aHSTHS,
BBIPAOOTKH MPOAYKTUBHOTO MBILUICHUS, TEPMUHOJIOTUYECKON TPAMOTHOCTH U KOMIIETEHTHOCTHU
00y4aeMoro B acleKkTe COlHallbHO-HAMPaBICHHOI no3uluu Oynyuiero 0akanaBpa, 1 MOTUBALIUU
K MHUIIMATUBHOMY U TBOPYECKOMY OCBOEHHIO Y4eOHOI'O MaTrepHara.

B coorBerctBun ¢ TpedoanusiMu PI'OC BIIO peamusaius KOMIETEHTHOCTHOTO
[OJX0Ja MpeAycMaTpUBacT LIMPOKOE HCIIOIB30BAHME B Y4E€OHOM IIpOlLlecCE€ AaKTUBHBIX U
MHTEPAKTUBHBIX (POPM MpOBeIeHUS 3aHATUIH (KOMIBIOTEPHbIE CUMYIISILIK, Pa300p KOHKPETHBIX
cuTyauui u T.1.) B coueraHum c BHeayAUTOpPHON pabOTON OHU CO3AAIOT JONOJIHUTEIbHBIE
ycioBusi (OPMUPOBAHUSA U Pa3BUTHUA TPeOyeMbIX KOMIIETEHIMIM 00y4aromuXxcs, MOCKOJIBKY
MO3BOJISIIOT 00ECIIEUNTh aKTUBHOE B3aMMOJICHCTBHE BCEX YJYAaCTBYIOIIUX B Ipolecce 00ydeHus,
BKJIIOYAsl MpenojaBaTenisi. JTU METOAbl B HauOOJbIIEH CTEHNEHH CIOCOOCTBYIOT JTUYHOCTHO-
OpPUEHTHUPOBAHHOMY TMOAX0ay (oOydenwe B coTpyaHudectBe). [Ilpu 3TOoM mpenonaBaresnb
BBICTYIIAET CKOpEe B POJM OpraHuzatopa mpolecca OO0ydeHHs, JHJepa TPYIIIbI, CO3/IaTes
YCJIOBHM JIJIs1 TPOSIBIICHHSI HHUITUATUBBI 00 yUarOIINXCS.

Jljis Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbsI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIIMM ¢ MCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.

4.1 Bonpockl, BBIHOCHMBbIE HAa 324€éT M0 AUCHHILIMHE «MeIHIMHCKAs 3JIeKTPOHHAas
TeXHHKa» [Jsi HanpasjeHuss noaroroBku: 12.03.04 buorexHnyeckue CUCTEMbI H
TexHogorum. [Iposepsiercs noctmwkenune komnerenuid: OIIK-7; T1IK-2

1. KakoBo HazHaueHue MukpokonTposuiepa PIC16F8767

2. HazoBuTe OCHOBHBIE XapaKTEPUCTUKU MUKpO-KoHTposiepa PIC16F876.

3. Hapucyiite cTpykTypHYIO cXeMy MUKpokoHTpouiepa PIC16F876.

4. PacckaxuTe 0 Ha3HAYEHUM KOMIWIATOpA U IPOrpaMMaTopa.

5. Tlepeuncnaure OCHOBHBIE pEXKHMBI TaKTOBOTO TEHEpaTopa MHKPOKOHTpPOJUIEpa
PIC16F876.

6. Hapucyiite cxemy noaxmouerust RC-uenoukn k mukpokontposuiepy PIC16F876.

7. B Kakux pexumax MOXKHO IMOJKIIOYMTH KBApLEBBIN MM KEPaMUYECKUH PE30HATOP K
BBIBOJIaM MUKPOKOHTpoJuiepa?

8. HapucyiiTe cxemy NOIKIIOUEHHs KBapLEBOr0 WJIM KEepaMMUYECKOrOo pe30HaTopa K
BBIBOZIAM MHUKPOKOHTPOJLIEPA.

9. PacckaxuTe 0 mopTax BBOAa/BbIBOJIA M perucTtpax RIS MukpokoHTposiepa.

10. KakoBo HazHaueHnue peructpoB TRIS mukpokonTpoiepa?

11. Hapucyiite cxemMy JIMHUU BBOJIa/BBIBOJIA IAaHHBIX MUKPOKOHTpOJLIEpA.

12.B  uwem 3akmouarorcss ocobeHHoctrm BbBOmoB mopra PORT A B PIC-
MHUKPOKOHTPOJIIEPAX CPEeIHEro MojicemeiicTBa?

13. HapucyiiTe CTpyKTypHYIO cXxemy deTBepToro paspsiaa mopta PORT A.

14. Pacckaxure 06 ocobeHHocTH BbIBOAOB nopra PORT A B PIC-mMuxpoxoHTposepax
CpEIHEro MoJICEMENCTRA.

15. Hapucyiite CTpyKTypHYIO cXeMy JMHHHM BBOZA/BbIBOJa JMaHHBIX mopra PORT B,
ucnoip3ytomnierocs B PIC-MukpokoHTposUIepax.

16. [lepeuncaure ocHOBHBIE XapakTepucTuku Taiimepa TMRO.



17. Ilpu kakuxX yCIOBHX BO3HHKaeT npepbiBanue or TMRO?

18. Pacckaxxnre 00 UCIIOJIBL30BaHUHM BHEIIHETO UCTOYHMKA TakToBOro curHaita mig 1 MRO.

19. KakoBbI OCHOBHBIE XapaKTEPUCTUKHU TIpeckaiepa?

20. Hapucyiite ctpykTypHyto cxemy TMR1.

21. HazoBute pexumsl padotsl TMR1.

22. Ilepeuncnure OCHOBHBIEC MapaMeTpsl Taiimepa TMRL.

23. Pacckaxkure o HazHaueHuu OutoB peructpa ympasieHuss T1CON momymns Taiimepa
TMRL1.

24. Onumute padoty TMR1 B pesknMax CHHXPOHHOTO M aCHHXPOHHOT'O CUETUHKA.

25. KakoBbI OCHOBHBIE TapaMeTpbl Moayis Taiimepa TMR2?

26. lna yero mpeanasHadenol Outhl peructpa ymnpasieHus [2CON momyms Taiimepa
TMR2?

27. Pacckaxkute 00 ocHOBHBIX napamerpax CCP momyis.

28. Kakoso naznauenue 6utoB peructpa CCPXCON moxyns CCP?

29. Pacckaxure o pexumax (3axsat/cpaBHenus/ILIUM) CCP moxyis.

30. IlepeuncauTe OCHOBHBIC XapaKTEPUCTHKHU mopTa RS-232.

31. Pacckaxxute 00 yHHBEpCAJIbHOM CHHXPOHHO-aCCHHXPOHHOM IPHEMOIIEpEIaTInKe
(USARP).

32. KakoBo HazHauenue peructpa TXSTA?

33. Jlnsa yero npeaHa3zHadeHbl OUThI peructpa TXSTA?

34. Pacckaxxute 0 Ha3HaYeHUH TeHeparopa yactoTsl oomena USART BRG.

35. IlepeuncauTe OCHOBHBIC XapaKTEPUCTUKU acCHHXpoHHOTro pexkxuma USART.

36. Kak pabGoraer acmaxpoHHbII nepegatauk USART?

37. Pacckaxkute o pabote acuaxponHoro npuemanka USART.

38. KakoBbl OCHOBHBIE 3Talbl HACTPOMKH 9-paspsiIHOrO ACHHXPOHHOIO IIpHEMA C
JeTeKTHpOBaHUEM ajpeca?

39. IlepeuncanTe OCHOBHBIE XapaKTEPUCTUKU CHHXPOHHOTO Beaymiero pexxuma USART.

40. Pacckaxure o nepegaye CHHXpPOHHOTO BEYIIETO.

41. Kak npoucxoIuT NpueM CUHXPOHHOTO BEAYIIEro?

42. JlaliTe OCHOBHBIC XapaKTEPUCTUKHA CHHXPOHHOTO BeomMoro pexkuma USART.

43. PacckaxuTe 0 nepegaye CHHXpPOHHOTO BEOMOTO.

44. Kak ocymecTBiseTCs IPUEM CHHXPOHHOTO BEIOMOTo?

45. Ha30BUTE OCHOBHBIE THITBI CBETOIUOHBIX WHAUKATOPOB.

46. Hapucyiite cxeMy mapajuleIbHOTO COEIMHEHHMsS HECKOJBKHUX  CBETOJUOHBIX
WH/INKAaTOPOB.

47. HazoBute ocHoBHBIE ¢pyHKMu COMU.

48. Kakue MeToApl  perucrpauuud  MHGOpPMAlMK  HCIOJB3YIOTCA B YCJIOBHUSX
aBTOMATH3UPOBAHHOM TEXHOJIOTUH?

49. Naiite xnaccuduxaruto COU.

50. daiiTe XapaKTepHCTUKY OCHOBHBIX I'PYIII YCTPOHCTB OTOOpakeHUs1 HHPOpMAIUH.

51. Kakue »sTambl MOXKHO BBIACIUTh B JEATEIBHOCTH oOIEpaTopa HHPOPMAIOHHO-
U3MEPUTENIBHOM CUCTEMBI?

52.Ha uWeM OCHOBaHO MOJEIHPOBAHUE JIEATEILHOCTH YEJNOBEKAa C HCIOJIB30BAHUEM
METO/0B T€OpUU UHPOpMALUU?

53. Jlalite XapakTepHCTUKY OOOOIIEHHOTrO CTPYKTYpHOTO METOAa [UJIsl ONHCAHUSA
JeSITeIbHOCTH YEJIOBEKA.

54. Tlepeuncnute OCHOBHBIE ATanbl pa3padoTku COU.

55. OxapakTepu3yiTe OCHOBHBIE METOBI TpoekTupoBanus COU.

56. HazoBuTe OCHOBHBIE TUIIBI MHPOPMAIINH, TTpeIcTaBIsieMol ¢ moMotibio YOU.

57.B dYeM mNpUHIMNUANIBHOE OTIMYME (PYHKIIMOHAIBHOTO W PacTpoOBOTO CHOCOOOB
dbopmMupoBaHHS N300paKEHUS?

58. laiiTe CpaBHMUTENbHYIO XapaKTEPUCTHUKY BO3MOXHOCTEH TOCTPOEHHUS IUIOCKHX



NaHeJel Ha IUCKPETHBIX MHAMKATOPHBIX 3JIEMEHTAX PAa3JIMYHOTO TUIIA.

59. Naiite onpenenenue moaynto ALIIL.

60. Ha3oButre Ha3HayeHHE pPETUCTPOB, MCHONb3yeMbIX Juist ynpasiaeHus ALl B
MUKPOKOHTpOJLIEpE.

61. IlepeuncnuTe mMocie0BaTeNLHOCTD AeHCTBHM st paboThl ¢ AL MuKpoKOHTpOIEpa.

62. [lepeuncnure nMocie10BaTeIbHOCTh AEUCTBUN HacTporku moayis ALLLL

63. Ilepeuncaure Ha3HaueHne 6uToB ynpasienus B peructpe ADCONO.

64. IlepeuncnuTe Ha3HaueHue OUTOB yrpaBieHus B peructpe ADCONLI.

65. HazoBute BpeMeHHBIE TpeOOBaHUS K MOAKIIOUeHUI0 kanana ALIIL.

66. HazoBHTE HCTOYHUKH TAKTOBBIX UMITYJIbCOB UCIIOIB3YEMBIX 17151 paboThr ALIIT.

67. Ilepeunciante OCHOBHBIE IIATM aHATIOTO-IIM(PPOBOTO MPEOOPa3OBAHMSL.

68. HazoBute pe3ynpTaT MpaBoro BhIpaBHUBAHUS aHAIOTO-IIU(PPOBOTO MpeodpazoBaHUsl.

69. HazoBuTe pe3ynbTaT J€BOr0 BEIpaBHUBAHUS aHAJIOTO-IIU(PPOBOTo mpeoOpa3oBaHusl.

70. Pacckaxkure o padote moaynst ALIIT B SLEEP pexume.

71. ITpu kakom ycinoBuu Monyis AL moxer paborats B SLEEP pexume.

72. Pacckaxxure o cocrosHuu Moxyis  AIIll, Bo3Hukarmero mocie coOpoca
MUKpOKOHTpoJutepa (3 dekT copoca).

73. HazoBuTe OCHOBHBIC Ha3HAUEHHUSI KHOMIOK M KJIABHIII.

74. IlepeuncianTe OCHOBHbBIE BUAbI BKJIIOUEHHS KHOIIOK U KJIaBUIIL.

75. Ha3oBHUTE OCHOBHYIO MPUYHUHY OIIMOKH, BOSHUKAIOUIEH NMPU CUYUTHIBAHUU COCTOSIHHS
KHOIIOK.

76. HazoBuTe OCHOBHBIE CIIOCOOBI YCTPAHEHUS OMIMOOK, BO3HUKAIOIIUX MPU CUUTHIBAHUU
COCTOSIHUSI KHOTIOK.

77. UTo Ha3bIBa€TCs MAaTPUUHON KIIaBUATYpO1?

78. Hapucyiite cxeMy KOMMYTallMOHHON MaTpHIIbL.

79. Uto Ha3bpIBaeTCs MaTpULEH KOMMyTauu?

80. Kaxum 06pa3oM MpoUCXOUT KOMMYTAIIUsI MATPHUIbl KJIaBUATYPhI?

81. Kakum o0Opa3oM MpPOMCXOIUT UCKIIOYEHHE Jpede3ra KOHTAKTOB KIJIABHIIU B MEPBOMN
makpokomane (Debounce).

82. HazoBuTe OCHOBHBIEC BHJIbI SJICKTPOABUTATEIICH.

83. [lepeuncnute OCHOBHbIE XapaKTEPUCTUKU AIEKTPOIBUTaTENIEH.

84. Hapucyiite 1 00bSICHUTE MOCTOBYIO CXEMY YIPaBJICHHUs ABUraTEIs.

85. Kakum o0pa3oM OCYIIECTBISAETCS PETYIUPOBAHIE CKOPOCTH BPAIICHUS ABUTATEIIS?

86. UTo Ha3bIBaeTCA MIArOBBIM JBUTATEIIEM?

87. HazoBUTE OCHOBHBIE XapaKTEPUCTHKHU I1arOBOrO JBUTATEIS.

88. Hapucyiite 1 00bSICHUTE CXeMy YIPaBJICHMS [IIarOBBIM JIBUTATENIEM.

89. UTo KOHTPOIHMPYET YIIIOBOE MOJIOKEHUE POTOPA IIATOBOTO JIBUTATENS?

90. HapucyiiTe 1 OOBSICHUTE CXEMY BKJIIOYEHHMS] M TOPSJOK 4YEpeIOBAHUS HMIYIbCOB
HaANpPsDKEHUS Ha BBIBOJAX I1aroBOTO JIBUTATEJIS.

91. PacckaxxuTe 0 MpUHIMIIE paOOTHI IIArOBOrO JBUTATEs.

92. HazoBute 001acTh NPUMEHEHHMSI 1IATOBOT'O JABUTATES.

93. Uto Ha3bIBaeTCs CEPBOJBUraTEIIEM?

94. JlaiiTe OCHOBHbBIE XapaKTEPUCTUKH CEPBOJIBUTATEIS.

95. HazoBute 00:1acTh MPUMEHEHUS CEPBOIBUTATEIS.

96.B uyem 3akiro4alOTCsI OCOOEHHOCTH MPOEKTHPOBaHUS MHUKpoOBM  paznmuunoii
CJIOXKHOCTH?

97. Kakue ¢aktops! BIusitoT Ha Bb10op MII a1 KOHKpEeTHOTO MPUMEHEHUST?

98. B uem 3akirodaercs HEAOCTATOK peanu3aunu MUKpoOBM Ha ocHoBe MII, umeromero
0O0JIBIITOH 3amac Mo OBICTPOAEHCTBUIO?

99. B 4eM COCTOUT CYIIHOCTb UCIOJIb30BaHUS OEHUMAPKOBCKUX MPOrpamMm?

100.Ha kakux sTamax mpoliecca MPOEKTUPOBAHUS M KaKUM OOpa30M OCYIIECTBIISETCS
IIPOBEPKA IPOMEKYTOUHBIX PE3YIbTATOB IPOEKTUPOBAHUS?



101.Kakue annapaTHble ¥ IPOTPaMMHBIE CPEACTBA MCIIONb3YIOTCS ISl YIPOIIEHHUS ITpoliecca
MPOEKTUPOBAHUSA?
102.B uem 3akitouaetcs pa3paboTka CpecTB o0ecnieueHus ooMeHa nHpopMarueit?
103.Pacckaxxute 00 OCHOBHBIX 3Tarax pa3padOTKU CHCTEMbI BBOJIa—BbIBOJIA.
104.B kakux ciyyasix MCIOJIb3YETCs PEKUM IPSIMOTO JOCTYIA B MaMATh?
105.Pacckaxxute 00 OCHOBHBIX 3Talax pa3paboTka anmapaTHoOi yactu MUKpoOBM.

O1neHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBsI BEHIOUPAIOTCS C YI€TOM UX WHAMBUYaTbHBIX ICUXO(PU3UUECKIX 0COOCHHOCTEH.

- mpu HEOOXOAMMOCTH WHBAIUAAM U JIMIAM C OrPAHUYCHHBIMHA BO3MOXXHOCTSIMH
3JI0POBbsI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOATOTOBKH OTBETA HA IK3aMEHE;

- TIPU TPOBEICHUH MPOIICTYPHl OLICHUBAHUS PE3YJIbTATOB O0YUYCHUS MHBAIUIOB U JIUII C
OTrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI MPEIYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHIUBUIYAIbHBIMUA 0COOCHHOCTSIMH,

- TIpY HEOOXOAUMOCTH I OOYYAIOLINXCS C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU 3/10POBbBSI
U WVHBAIWAOB TIPOIEAypa OICHHBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 JAUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI PE3yJbTATOB O0YYCHHS WHBAIUIOB M JIUI[ C OrPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH  3JI0POBbSI I10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeI0CTaBICHUE
uHpopMmanuu B (opMax, aJanTUPOBAHHBIX K OrPAaHHUYCHHSIM WX 370POBbS W BOCIPHSITHUS
uH(popMauu:

J1J1s1 JIUT C HAPYILICHUSIMH 3PEHHSL:

- B IeYaTHON (opMe YBEITMUCHHBIM HIPUPTOM,

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

- B Ie4aTtHOM (opme,

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

J1J1s1 JIU1 C HApYIICHUSIMH OTIOPHO-JIBUTATEIIBHOTO arapara:

- B Ie4aTHOH (hopme,

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOH M JOMOJHHUTEJILHOW y4eOHOH JHMTEPATyphbl, HEOOXOAMMOM
7151 OCBOEHHU S AU CHUILIHHBI (MOYJIst).

5.1 OcHoBHas JiMTeparTypa:

1. ®ponos., C.B. [Ipubopsl, cucTeMbl 1 KOMIUIEKCHI MEAMKO-OMOIOTMYECKOT0 Ha3HAUEHUS !
yuebHoe nocoobue : B 10 4. / C.B. ®ponos, T.A. ®ponosa ; MuHrcTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanu, OenepanbHoe rocy1apcTBEHHOE OFOKETHOE
00pa3oBaTeNbHOE YUPEXKIEHUE BBICIIETO MPO(HEeCCHOHAIBHOTO 00pa30BaHuUs
«TaM00BCKUI TOCYJTapCTBEHHBIN TEXHUUECKUI yHUBEpcUTeT». - Tam00B : M31aTenscTBO
OI'bBOY BIIO «TI'TY», 2015. - Y. 3. JIabopaTtopHoe 06opyioBaHHe A5 OUOJIOTUH U
MEIULMHEL - 82 c. : Wi.,Tabi., cxeM. - buoi. B kH. - ISBN 978-5-8265-1333-0. - ISBN
978-5-8265-1427-6 (u. 3) ; To xe [DnexkTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444716

2. A6nymnun, WL.IH. Meauuunckre npudopsbl, anmaparbl, CHCTEMbI U KOMITJIEKCHI : yueOHOe
noco6ue / N.II. A6nynnun, E.A. [Tankosa, @.C. lllapudynnun ; MunucrepctBo
oOpa3zoBanus u Hayku Poccun, @enepanbHoe rocyAapcTBEHHOE OOIKETHOE
00pasoBarenbHOe yUpEeKACHHUE BRICIIET0 MpodeccuoHaIbHOT0 oOpa3zoBanus «KazaHckuit
HaIlMOHAJIbHBIN MCCIIEI0BATENbCKUN TEXHOJIOTMUECKUI yHUBEpcUTeT». - Ka3aHb :
WznatensctBo KHUTY, 2011. - 106 c. : mi., Tad., cxeM. - bubauorp. B kH. - ISBN 978-



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

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

3. DnekTpuueckas HeCTaOMIHLHOCTh MUOKAp/Ia: MEXaHU3MbI Pa3BUTHS, TUATHOCTHKA,
KJIIMHUYECKOe 3HaueHue : MoHorpadwus / A.B. @ponos, A.I'. Mpouek, T.I". Baiixanckas u
np. ; HaumonaneHas akagemus Hayk benapycu, OtaeneHue MEAUIIMHCKUX HAYK ; O]
pen. A.B. ®ponosa, A.I'. Mpouek. - Munck : benopycckas nayka, 2014. - 234 ¢. : uin.,
Tabm., cxeM. - ISBN 978-985-08-1797-6 ; To xe [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=330495

4. Mawmaneira, M.JI. UHHOBaIMOHHBIE TEXHOJIOTUU U3YUYEHHUS CEPACUHO-COCYIUCTOU
CUCTEMbI 1 MEXaHU3MOB €€ PeryJisIii: HAyYHO-IIPAKTHUYECKHUE U y4eOHO-METOJUUECKHE
pPEKOMEHIaIMK TI0 pe3yabTaTaM uccienoBanus / M.JI. Mamansira ; MuHHCTEPCTBO
obOpasoBanus U Hayku Poccuiickoit denepanun, OeaepanbHOE TOCYIapPCTBEHHOE
Oro/KeTHOE 00pa30BaTENIBHOE YUPEKACHUE BBICIIETO MPO(PECCHOHATBHOTO 00pa3oBaHus
«MOCKOBCKHI NI€JarornueCcKuidi rocy1apCTBEHHbBIM YHUBEPCUTET». - MockBa : MIIT'Y,
2014. - 80 c. : un. - bubmumorp. B kH. - ISBN 978-5-4263-0137- 5 ; To e [ DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=275028

5. buodusndeckue OCHOBBI DJICKTPOKAPIUOTONOTPAPUICSCKIX METOJOB [ DIEKTPOHHBIH
pecypc] : yueb. mocobue / JLU. Tutomup [u 1p.]. — DnekTpoH. naH. — Mockaa :
dusmaraut, 2009. — 224 ¢. — Pexxum pocryma: hitps://e.lanbook.com/book/59567

Jljig OCBOEHMS AMCUMILTMHBI MHBAJIUJAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSl MMEIOTCSI M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

5.2 lonoiHUTeIbHAA JINTEPATYpPA:

1. Kanakyrckuii, JleB UBanoBuu, Manenuc, 3. C. Annapartypa 1 METO/IbI
KJIMHUYECKOTO0 MOHUTOPHHTA : ydyeOHoe mocoOue utst cTyIeHTOB By30B /JI. U.
Kanakyrckui, 3. C. Manenuc -M.: Beiciuas mkona, 2004

2. Kopenesckuii, Hukomait AnekceeBud, [loneunrtenes, EBrenwnii [lapduposuy,
Ceperun, Cranucnas [lerpoBuuy MenunuHckue npuOopsl, anmapaThl, CHCTEMBI U
KOMILJIEKCHI: yuyeOHoe mocodue s ctyneHToB By30B /H. A. Kopenesckuii, E. IT.
[Torieunrenes, C. I1. Ceperun ; M-Bo oO6pazoBanus u Hayku Poc. denepanun,
Kypckuii roc. Texs. yH-T, C.-Iletep0., roc. anekTpoTexH. yH-T 131. 2-e -Kypck:
[OAO "UIIII "Kypck"], 2009

3. ®unuct, Cepreit Anekceeuy, lllaranosa, Onbra BnagumuposHna [IpoektupoBanue
M3MEPUTENIbHBIX TPeoOpazoBaTenel Ui CUCTEM MEINKO-IKOJIOTHYECKOTO
MOHUTOPHHIA: Y4€OHUK JUIsSl CTYJICHTOB BY30B, 00YJaIOLINXCS 110 HAIPaBJICHUIO
"bruoTtexauueckue cucteMbl U TexuHosiornu" /C. A. @unuct, O. B. lllaTanosa -
Crapsiii Ockon: THT, 2015AnnapaTtypa 1 METO1bI KIMHUYECKOTO MOHUTOPUHIA
[Tekct] : yaueOHoe mocobue ais cryaeHTo By3o0B / JI. U. Kamakyrckuit, 3. C.
Masnenuc. - M. : Beicias mkona, 2004. - 156 c. : wi. - bubnumorp. : c. 152-156. -
ISBN 5060048004

4. MenuuuHCKUE MPUOOPHI, armapaThl, CHCTEMBI U KOMIUIEKCHI [ Tekcr] : yueGHOe
nocobue s crynenToB By3oB / H. A. Kopenesckuii, E. I1. [loneunrenes, C. I1.
Ceperus ; M-Bo ob6pazoBanust u Hayku Poc. @enepauuu, Kypckuii roc. Texs. yH-T,
C.-Iletep6., roc. aneKTpoTeXH. YH-T. - 31, 2-e. - Kypck : [OAO "UIIII "Kypck"],
20009. - 985 c. - bubnuorp. : c. 962-968. - ISBN 9785727705063

5. IlpoexTupoBaHue U3MEPUTEIHHBIX TpeoOpa3oBaTeneil 11 CUCTEM MEAUKO-
HKOJIOTHYECKOTr0 MOHUTOpHUHTA [ TekcT] : ydeOHUK A7 CTYIEHTOB BY30B,
oOyuyaromuxcs 1o HanpasieHuio "buorexunueckue cucremsl u TexHomorun" / 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

®unucr, O. B. [llaranosa. - Crapeiit Ockon : THT, 2015. - 407 c. : ni. - (Tonkue
HAayKOEMKHE TeXHOJIOTHH). - bubmumorp.: c. 406-407. - ISBN 9785941784424

6. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHUKAINMOHHOM  CeTH
«AHTEpHEeT», HeOOXOAMMBIX /1JI5S OCBOEHHS JUCHMILIHHBI (MOTYJIs).

1. Hayunas snektponnas 6ubanoreka «KubdepJlenunka» (https://cyberleninka.ru/)

2. Hayunas snextponHast 6uoaroreka eLibrary.ru (https://elibrary.ru/)

7. Mertoauyeckue yKa3aHHUsl JJsi O0y4YAIOIIMXCSl 110 OCBOCHHMI0 JUCHHUILIMHBI
(MmonmyJs).

K cneumanucram pasznuuHbIX OoOsacTedl 3HAHMK B HACTOSIIEE BpPEMs IPEABABIAETCS
IMIUPOKUN mepedeHb TpeOoBaHMU. OAHO M3 BaXHEHWIIMX — 3TO HAJIMYUE YMEHHMsS M HaBbIKa
CaMOCTOATEJIBHOIO IIOMCKA 3HAHUM B PA3JIMYHBIX MCTOYHUKAX, UX CHUCTEMATU3allUsA U OLICHKA B
KOHTEKCTE pel1acMoH 3a1auu.

CrpykTypa y4yeOHOro Kypca HampaBiieHa Ha Pa3BUTHE Y CTYJCHTA JTaHHOM CIIOCOOHOCTH.
OpHako pemamlyo pojb B 3TOM HMIPAET CaMOCTOSTeNbHas paboTa CTyJeHTa U OCO3HAHHOE
Y4aCTHE B JICKIIUOHHBIX U IPAKTUYECKUX 3aHATHSIX.

PexomeHyeTcsi MOCTPOUTH CaMOCTOSTENbHYIO pPAabOTy TakuM o00pa3oM, 4TOObI OHa
BKJIFOYAJIA:

- W3Y4YECHHUE KOHCIIEKTA JIEKIIUM B TOT XK€ JI€Hb, II0CIIE JIEKLINN;

- M3y4YECHHUE KOHCIEKTA JICKIMHU 3a ACHb MEepe]l CAEAYIOIEH JIEKIUEH;
- U3y4eHHE TEOPETUUYECKOT0 MaTepraia o yueOHUKY U KOHCIIEKTY;
- IIOATOTOBKY K IIPAKTUYECKOMY 3aHATHIO.

JUid NOHMMaHHs MaTepuana U KadeCTBEHHOI'O €ro yCBOEHHUs PEKOMEHIYETCs Takas
IIOCJIEIOBATEIbHOCTD ACUCTBUI:

1. ITocne npocaymuBaHus JEKIUM U OKOHYAHMS Y4EOHBIX 3aHATUH, IPU MOJATOTOBKE K
3aHATHUSIM CJIEIYIOLIEro JIHS, HY)KHO CHayajla IPOCMOTPETh U 00JlyMaTh TEKCT MPOCIyLIaHHOU
JIEKLUU.

2. Ilpm moaroroBke K HOBOW JEKUUH IMPOCMOTPETHh TEKCT MPEIbIIyLIeH JIEKIUH,
HOJyMaTh O TOM, KaKas MOKET OBbITh TeMa CIIAYIOLIEeH JIEKLIHU.

3. B Teuenune Henenu BbIOpaThb Bpems Ui paOOThl C JIUTEPATypoOll U HHTEpHET-
MCTOYHUKAMU T10 TEME.

4. Ilpyu NOArOTOBKE K MPAKTHUYECKUM 3aHATUSM, HEOOXOIMMO CHaudajia MIpOYMUTaTh
OCHOBHBIE IOHATHUS U MOAXOJBI 0 TEME JOMAIIHETO 3aAaHus. [Ipy BBHINOIHEHUH yIpPaKHEHUS
WIM 33JlJa4M HY’)KHO CHayalsla IIOHSTh, YTO TpeOyeTcs B 3a/aye, KaKol TEOpEeTHYECKU MaTepuai
HY)KHO HCIIOJIb30BaTh, HAMETUTD IIJIaH PELICHUS 3a1a4H.

JIOTIOIHUTENBHO K UW3YYEHHUIO KOHCIEKTOB JIEKIIMM HEO0OXOJWMO MOJIb30BaThCS
yueOHHKOM. Kpome «3aydnBaHus» Marepuana 3K3aMeHa, OYeHb BAXHO JOOUTHCS COCTOSIHUSA
MOHMMAHUS M3Y4aeMbIX TeM IUCHUIUIMHBL. C 3TOM LEeIbl0 PEKOMEHIYeTCSl MOCie W3Yy4eHUs
ouepeaHOro naparpada BeIMOJIHUTH HECKOJIBKO YIPAaXKHEHUH Ha JaHHYIO TEMY.

B ocBoeHun AMCHMIUIMHBI MHBAIUJAMU M JULAMU C OIPAHWYEHHBIMH BO3MOXHOCTSIMH
310pOBbsl  0OJIBIIOE 3HAUEHHE HMEET HHIUBUAYyalbHass yueOHas paboTa (KOHCYJbTAalMH) -
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUyaTN3allii OOy4EHHUSI U YCTAaHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIUIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTe/ILHOIO MPOLEcca MO0 JMCUUILIHHE (MOLYJIIO).

8.1 llepeyenb HeE0OXOAUMOI0 MPOrPAMMHOIO O0ecreYeHusl.

1. Onepanuonnas cucrema Microsoft Windows.



2. Tlaker mporpamm mns pacuétoB Matlab ¢ QyHKIIMOHANOM JUIs

o0paboTku

n3o0paxkenuit Image Processing Toolbox.

3. [Iporpamma asist ananmza kierognoro marepuana CellProfiler,
4. TlporpamMma 1151 aHaIM3a 1 00paboTKH n300pakenuit Fiji.

5. Penakrop uzobpaxenuii Gimp.

8.2 Tlepeuennb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snektponnas o6ubanoreka «KubdepJlenunkay (https://cyberleninka.ru/)

2. DnektponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. Xabpaxabp — coOOINECTBO JIIOJCH, 3aHSATHIX B HMHAYCTPUH BBICOKHX TEXHOJIOTHIl

(https://habrahabr.ru/)

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0[[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJbLHOI0 NMPoLecca Mo JMCIHUIINHe (MO1YJII0)

Ne

Bua pador

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE JUCIIUILTHHBI
(MOmyJIsl) M OCHAIIEHHOCTD

JIGKIIMOHHBIC 3aHITUSI

JIeKIMOHHAs ayAUTOpHsl, OCHAILEHHAas MYJbTUMeEIUHHON
TEXHUKOW (TPOEKTOp, OSKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbeIM obOecriedenueMm (I10):
201C.

JlaGopaTopHbie
3aHATHUSA

Ayautopus, OCHalleHHas KOMIIBIOTEPHOM TEXHHUKOM C
noakiarodeHueM K cetu  «MHTepHET»; IpOorpaMMHBIM
o0ecrniedyeHueM, HEO0XO0JMMBIM ISt BBITIIOJIHEHMS
7a00paTOPHBIX PabOT; MPOrPaMMON SKPAHHOTO YBEITUYCHHUS,
JOCTYIIOM B AJIEKTPOHHYIO MH(OPMAILMOHHO-

obOpasoBarenbHyl0 cpeny yauBepcutera: 132C, 212C, 213C.

I'pynnoBsie
(MHAMBUAYAIbHBIC)
KOHCYJIbTAllUH

AynuTtopusi, OCHaIIEHHAs] KOMITBIOTEPHON TEXHUKOM C
MOAKIIOYEHHEM K ceTu «HTepHeT»; mporpaMMHBIM
obecrieueHreM, He0OXOAUMBIM /ISl BBINIOJTHEHUS
71a00paTOPHBIX pabOT; MPOTPAMMOI IKPAHHOTO YBEIHMYCHHUS;
JIOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpa3zoBaTenbHy10 cpeny ynusepcutera: 132C, 212C, 213C.

Texkymuii  KOHTpPOJIb,
MIPOMEXYTOUHAS
aTrecTanus

Aynuropusi, OCHallleHHass KOMITBIOTEPHON TEXHUKOH C
MOJIKJIIOUEHHEM K ceTu «MHTepHeT»; MporpaMMHbBIM
obecrieueHreM, He0OXOAUMBIM [IJIs1 BBIIIOJTHEHUS
71a00paTOPHBIX pabOT; MPOTPAMMOI IKPAHHOTO YBEIHMYCHUS;
JIOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3zoBaTenbHy10 cpeny ynusepcutera: 132C, 212C, 213C.

CaMocrosTenbpHas
pabota

AynuTtopusi, OCHAlIEHHAas] KOMIIBIOTEPHON TEXHUKOM C
MOJKIIIOUEHUEM K ceTu «HTepHeT»; MporpaMMHBIM
obecrieueHreM, HeOOXOAMMBIM JJISI BBITIOTHEHUS
1a60paTOPHBIX padoT; MPOTPaMMOIl IKPAaHHOTO YBEITUYEHUS;
JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMaIIMOHHO-
obOpazoBarenbHyI0 cpeay yausepcutera: 204C, 205C, 203C.




