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Henbro npenogaBanus NUCUUILUIMHBI SBISIETCA U3YYEHUE OCHOB MPUHIIUIIOB
MOCTPOEHUS MUGPOBON AIEKTPOHUKH, MUKPOIIPOIIECCOPOB, MUKPOKOHTPOJLICPOB,
MPOCKTUPOBAHUSI TEXHUYECKOM M MPOTrpaMMHOM YacTe MHUKPOIPOLIECCOPHBIX
CHUCTEM, U3yUYCHHE HanboJiee pachpOCTPAaHECHHBIX CTaHIAPTOB OOMEHa JaHHBIMU,
npumeHenne MII cucrem B MmeauiuHe.

3agaum n3y4yeHus JMCUMIINHBI:

3amauy JUCHMIUIUHBI - (POPMUPOBAHUE YMEHUM U HABBIKOB IO CIEAYIOLIUM
HaIIpaBJICHUAM JEATEIbHOCTHU:

- H3yYCHHE MPUHLUIOB OpPraHU3alMd U TOCTPOEHUA LHUPPOBOU
AIEKTPOHHON TEXHUKH, MUKPOIIPOLIECCOPOB U MUKPOOBM;

- TMOJy4YEHHUE OIbITa B OpraHu3aluyd BBOJA-BbIBOAA ULU(QPOBBIX U
aHAJIOrOBBIX CUTHAJIOB B U(POBBIX CUCTEMAX;

- U3y4YE€HHUE CTPYKTYPHI AlIIAPATHBIX U IPOTPAMMHBIX CPEACTB MUKPOOBM.

Komnerenuuu, popmupyembie B pe3ysibTaTe OCBOSHUS JUCITUTUTHHBI

IIK-2 — CpnoocobeH 1poeKTHpOBaTh OUOTEXHUYECKHE CHUCTEMbI H
TEXHOJIOTUH

[IK-2.1 — ®opMupyeT MeIUKO-TEXHUYECKHE TpPeOOBaHUS Ha pa3pabOTKy
OMOTEXHUYECKUX CUCTEM

[1K-2.2 — [IpoBOUT OLIEHKY TEXHUUYECKHX M SKOHOMUYECKUX TPEOOBaHMI K
JeTalsIM M y3JIaM OMOTEXHMYECKHMX CHUCTEM MEIUIIMHCKOTO, SKOJOTUYECKOTO U
OMOMETPUYECKOTIO Ha3HAYEHUS

[IK-2.3 — [TIlpoekTupyeT naeTalidi © Y3JIbl OHOTEXHUYECKHX CHCTEM
MEAMIIMHCKOT0, IKOJIOTHYECKOTO 1 OMOMETPUIECKOTO Ha3HAUCHHUS B COOTBETCTBUU
C TEXHHYECKUM 3aJaHUEM C UCIOJIb30BAaHHUEM CpPEJCTB aBTOMATH3AIUH
MIPOCKTHUPOBAHUS

Pa3nesibl AMCUMILIMHBI:

OcHoBHBIE CBEZICHUS O IU(PPOBOI AIEKTPOHUKE

OCHOBBI IPOTPAMMUPOBAHUS

[Toxcucrema npepriBaHUM

[TonkiroueHne qUarHoCTUYECKON U TepaneBTUYecKoi annapaTtypsl k [I9BM
C ucrnoyib3oBaHueM noptos [I9BM
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PaGouas mporpamMMa TUCIHILTHHEI cocTaBieHa B cooTBercTBUM ¢ PI'OC BO — Oaka-
JaBpHaT 110 HAIpaBJICHUIO TMOAroToBKH (cmernuanbHocTH) 12.03.04 BuortexHuueckue cu-
CTEMBI M TEXHOJIOIHH Ha ocHoBaHmH ydeOHoro rurana OIIOIT BO 12.03.04 buorexuude-
CKHE CHCTEMBI M TEXHOJOI'HH, HAIPaBICHHOCTh (Ipoduih, cuelmanu3anus) "buorexaude-
CKH€ U MEJUIIUHCKHE amapaThl ¥ CUCTeMbl", 0JT0OpEeHHOr0 YUeHBIM COBETOM YHUBEPCHUTE-
ta (mpotokon Ne 7 «29» mapra 2019r.).

Pabouas mporpamMma JUCHUIUIMHEI 0OCY)XJleHAa W PEKOMEHJ0BaHAa K peaju3alid B
obpasoBartensHOM TIporiecce it o0ydeHus cryaeHTos o OIIOII BO 12.03.04 buorexHu-
YECKHE CHCTEMBI M TEXHOJOIHH, HampaBJIeHHOCTh (Ipoduis) "buoTexHudeckne U Meiu-
IIMHCKHE alapaThl 1 CHCTeMbI" Ha 3acefaHud  Kadeapbl OMOMEOUIIMHCKOW HHXKe-
Hepuu
Nol «30» aBrycra 2019 .

(naumeHogaHue kaghedpwl, dama, Homep NPONMOKONA)

3aB. xadempoit //// Kopenesckuit H.A.
Pa3paboTYmK IpOrpaMMEbI -
K.T.H., JOIIEHT %/ Ky3pmun A.A.

( ywe@’cnfeﬁeyyﬂoe 36anue, O.1.0.)

HupexTop HaydHOH OHOIMOTEKN /gé%”/? § Maxaposckas B.I'.
Vo

PaGouas mporpaMMa JUCHUIUIMHEI IEPECMOTpeHa, 00Cy)XIeHa U PEeKOMEH0BaHa K
peanm3anuu B 00pa3oBaTENILHOM IIporiecce Ha ocHoBaHuM ydebHoro miana OIIOIT BO
12.03.04 broTexHUYEeCKHE CHCTEMBI M TEXHOJIOTUH, HAIPABICHHOCTh (Ipoduiib, coenua-
nu3anus) "BruoTexHUYecKne U MEeIMIIMHCKUE allapaThl U CUCTEMBEI", 0J0OpeHHOro Yue-
HBIM COBETOM  YHHUBepcHuTeTa MpoToKon Nof«?29» 43 20/4r., Ha 3acemanuu Kaden-
PRl f Ul oto2.20 X

(HawweHoea;me Kagheopet, dama, Homep nPoOMoKona)
3aB. xadempoit Yy Jlopzvieteceees H A
7 —7

Pabouas mporpaMMa IUCIUIUIMHEI IIepecMOTpeHa, o0CyX/IeHa U PeKOMEHI0BaHa K
peanu3anuu B 00pa3zoBaTeNLHOM Ipollecce Ha ocHoBaHuHM ydeOHoro miana OIIOIT BO
12.03.04 buoTexHUYECKHE CHCTEMBI U TEXHOJOIHH, HAIPaBIEHHOCTh (Ipoduib, crelma-
nu3anus) "BUoTeXHUYeCKne U MEeIMIIMHCKUE ammaparhl X CUCTEMBI", 0f00peHHoro Yue-
HBIM COBETOM YHHUBepcHTeTa WpPOTOKOI Ned«2i» ¢3 20Ur., Ha 3acemanuu Kaden-
PEL fMU Xo30U oL

(HaumeﬁoeaH‘ue Kagheopel, dama, Home mokona) ,
3aB. Kadempoit W /QMJ%&@/%/
/ Py

Pabouast mporpamMma TACIUTITAHBL %é/c/MomeHa, obOcyXIeHa U peKoMeHIoBaHa K
peanm3anuu B 00paszoBaTelbHOM IIpollecce Ha ocHoBaHuu ydeOHoro rurana OITOIT BO
12.03.04 BroTexHuyecKkue CHCTEMBI M TEXHOJIOTHHU, HAIPABICHHOCTE (IPOQIIb, ClIelua-
mu3anust) "BUoTeXHUYeCcKne W MEIWIIMHCKUE alllapaThl U CUCTEMBI", ogoOpeHHoro Yue-
HBIM COBETOM YHHUBepcuTeTa mpoTokon Ne « » 20 r., Ha 3acemanud Kaden-

PHI

(Haumernosanue kaghedpel, dama, HoMep NPOMOKONA)

3aB. kadenpoit
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1 Ieas n 3apaun AucuunanHbl. [lepeyeHs mIaHnpyemMbIX pe3yJbTaToB 00y4e-
HHSA 10 JMCUMILVINHE, COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTaTAMHM OCBOCHHUS OC-
HOBHOI npo¢deccuoHaILHOI 00pa3oBaTeIbHON IPOrPaAMMbI

1.1 leab AUCHUIIHHBI

[lenpro mpenogaBaHus JUCLUIUIMHBL SBJISIETCS U3Y4€HUE OCHOB IPUHLUIIOB IO-
CTpO€HHUs IU(PPOBON JIEKTPOHUKH, MUKPOIPOLECCOPOB, MUKPOKOHTPOJIJIIEPOB, MPOEKTH-
POBaHMsI TEXHUYECKOM M NMPOTPAMMHOM YacTE€d MUKPOIPOLECCOPHBIX CUCTEM, U3YUYEHUE
HanboJiee paclpoCTPAHEHHBIX CTaHIaPTOB OOMeHa JaHHbIMU, npumeHeHne MII cucrem B

MEIULINHE.

1.2 3agauu IMCHHUILITHHBI

3amaun AUCUUIUIMHBL - (POPMHUpPOBAHUE YMEHHMH M HABBIKOB MO CIEAYIOIIUM Ha-

MMpaBJICHUAM JACATCIIbBHOCTHU:

— U3Y4YEHUE TMPUHIMIIOB OpPraHU3alMyd U MOCTPOCHUS HMU(POBOM JIEKTPOHHOU TEX-
HUKH, MUKPOITPOLIECCOPOB U MUKpOOBM;
— TOJy4Y€HHUE OIbITAa B OPTaHU3AIMU BBO/IA-BHIBOJIA IIU(PPOBHIX U aHAJIOTOBBIX CUTHA-

JI0B B IM(POBBIX CUCTEMAX;

— U3YYEHHE CTPYKTYpPHI allllapaTHBIX U MPOIPAMMHBIX CPEICTB MUKpOOBM.

1.3 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO TUCIMIJIMHE, COOTHE-
CEHHBIX C IUVIAHUPYEMBIMH Pe3yJabTATAMH OCBOCHHMS OCHOBHOW NPO(ecCHOHAIBbHON

00pa3oBaTeJIbHOI MPOrPaMMBbI

Inanupyemvie pesyromamsl 0c80eHUs Koo ITInanupyemvle pe3yiomamaol
OCHOBHOUL NPOGhecCUOHANLHOU U HaUMeHo8aHue 00yuenus no oucyuniune,
06pazosamenbHOU NPOPAMMbL UHOUKamopa COOMHeCceHHble ¢ UHOUKAMOPAaMU
(komnemeHnyuu, 3aKpenieHHbie oocmudicenus 0ocmudicenus KomnemeHyul

30 OUCYUNTIUHOIL) KoMnemeHyuu,
KOO HauMeHOo8aHue 3aKpenieHHo20
KOMnemeHyuu KOMNemeHyuu 3a OUCYUNTUHOT
I1K-2 CrniocobeH npoeKTupo- [1K-2.1 3uamsb: CrcTeMbl aBTOMaTU3aluN

BaTh OMOTEXHUYECKHE
CUCTEMBI U TEXHOJIOTAH

dopmMupyeT MenKo-
TEeXHUYECKHe TpeOOBaHUA
Ha pa3paboTKy OMOTEeXHHU-
YECKHX CHCTEM

MOKCKA MAaTeHTHON WH(OpMAaIHK
fips.ru, a taxxe nHOOPMAITHOHHO-
ro moucka cuctemsl PubMed
Ymemsp: Haxonuts naTeHTHYIO U
JUTEPATYPHKYIO HHPOPMAIIHIO
cuctem fips.ru u PubMed
Bnaoemw» Cpencrsamu yaaaeHHO-
ro IOCTyIa K OMOJIMOTeKaM CUCTEM
MOKCKA U aHAJIM3a JIUTEPATYPHBIX
1 TIATEHTHBIX UCTOYHUKOB fIpS.ru u

PubMed

[1K-2.2

[IpoBOIUT OLIGHKY TEXHU-
YECKHX M IKOHOMHUYECKHX
TpeboBaHUH K ACTANSIM U
y31aM OMOTEXHUYIECKUX

3namp: CUCTEMbI AaBTOMAaTU3aLIUN
MaTE€MaTHYECKOT0 aHAJIN3a dJIe-
MEHTOB, y3J10B U CUTHAJIOB JUIS
MMPOCKTUPOBAHUS OMOTEXHUYECKHUX
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IInanupyemvie pe3yromamsl 0c60eHUs
OCHOBHOU NPOpecCUOHANbHOU
00pazo8amenvbHol NPOSPAMMbI
(KomnemeHyuu, 3aKkpenieHHvle

30 OUCYUNTIUHOLL)

K00 HAauMeHosaHue
KOMNnemenyuu KOMnemeHyuu

Koo
U HAUMEHOBAHUe
uHouxamopa
docmudiceHus
KOMnemeHyuu,
3AKpPenieHHo20
30 OUCYUNTIUHOU

Inanupyemvie pe3yrvmamol
00yueHUs no OUCYUNIUHE,
COOMHeCceHHble C UHOUKAMOPaMU
00CMUNCEHUSL KOMNEeMeHYUll

CHUCTEM MCAUIIMHCKOTI'O,
9KOJIOTMYECKOTO U OMOMET-
PUYIECKOTO HA3HAYCHU

CUCTEM, IPOPaOOTKH X MaTeMa-
THYECKHX MOJIC/ICH U aHaJaHu3a CTa-
OMJIBHOCTH

Ymems: Vcnionb3oBaTh COBpeMEH-
HBIE CUCTEMbI aBTOMATH3aI[iH Ma-
TEMATHYCCKOr0 aHaIn3a dJIEMEH-
TOB, y3JIOB U CUTHAJIOB IPHU MTPOCK-
TUPOBAHUS OMOTEXHHUUYECKUX CHC-
TeM, TPOPaAOOTKU UX MaTeMaTH4e-
CKHX MOJIEJIEH ¥ aHaI13a CTa0NIIb-
HOCTH

Bnaoemyw: Cpencteamu CAIIP
pacdera ¥ MaTeMaTHIeCKOro aHa-
732 y3JI0B ¥ CUTHAJIOB TIPH IPO-
€KTHPOBaHUS OMOTEXHHUYECKUX
CUCTEM, IPOpPabOTKU UX MaTeMa-
THYECKUX MOJIEJIEH U aHa/IM3a CTa-
OMJIBHOCTH

I1K-2.3

[IpoexTupyeT neTanu u y3-
JIBI ONOTEXHUYIECKHUX CHC-
TeM MEJIUIIMHCKOT0, YKOJIO-
THYECKOTO U OHoMeTpuye-
CKOT'O Ha3HAYEHHS B COOT-
BETCTBUU C TEXHUYECKUM
3aJIlaHIEM C UCIIOIb30BaHU-
€M CPEeJICTB aBTOMAaTH3aIlUN
MIPOCKTHPOBAHUS

3namp: OCHOBHBIE IPUEMBI IPOEK-
TUPOBAHMS JETaJIeH U y3JI0B OHO-
TEXHUYECKHUX CUCTEM MEJULIUH-
CKOr'0, DKOJIOTHYECKOr0 1 OMOMET-
PUUYECKOTO Ha3HAUYEHUS

Ymems: CocTaBnsaTs TeXHUYECKOE
3aJjaHHe 10 BEIOPAaHHOMY HaIpaB-
JICHUIO TIPOEKTHUPOBAHUSI MHHOBA-
IIUOHHBIX TEXHUYECKUX CUCTEM
Bnaoemp: TexHUUYECKUMU CPENCT-
BaMH COCTaBJICHUS TEXHHUYECKOTO
3aJjaHus 110 BEIOPAHHOMY HaIlpaB-
JICHUIO IPOEKTHUPOBAHUSI MHHOBA-
IIMOHHBIX TEXHUYECKUX CHCTEM

2 Yka3aHHe MecTa JUCHMILUIMHBI B CTPYKType OCHOBHOWH NpodeccuoHaJIbLHOI

0o0pa3oBaTe/IbHOM POrPAMMBI

JlucrunimHa BXOAWT B 4acTh, (POPMUPYIO yUaCTHUKAMHU OOpPa30BATEIBHBIX OTHO-
meHuit 6moka 1 «Jlucruminasl (MOIyIn») OCHOBHOW TIpOo(ecCHoHanbHOM 00pa3oBaTelb-
HOI mporpamMMbl — nporpaMmbl OakanaBpuara 12.03.04 buotexHu4ecKkue CUCTEMbI U TeX-
HOJIOTHH, HAaMpaBIEHHOCTh (Mpodwib, crenuanu3amnus) "bUoTexHUYecKne U MeAUIINH-
CKHE almapaThl U cUcTeMbl". JIucIuIummaa u3ydaercs Ha 3 Kypce B 5 ceMecTpe.




3 O0obem AUCIHUILVIMHBI B 3a4Y€THBIX €¢IMHHIAX C YKa3aHHEM KOJIUIECCTBA aKajae-
MHAUYECKUX HJIH ACTPOHOMHUYECCKHUX YacCOB, BbBIACJICHHbLIX HA KOHTAKTHYIO paﬁoTy Oﬁy-
YaKIIHUXCsI ¢ nmpenoaaBaTejieM (l'[O BHIaM y‘lEﬁHIJIX SaHHTHﬁ) H HA CaMOCTOATEIBHYIO

padoTy o0y4arommxcs

O6mast TpyA0eMKOCTh (00BEM) MUCIUIUIMHBI COCTABIACT 4 3a4eTHBIC €IUHUIIBI

(3.e.), 144 akanemMuyecKUx yaca.

Tabmanma 3 - O0beM TUCIHUIIINHEI

Bcero

Bunsl yueOHOIT pabOThI ’

Ly p 4acoB
OO6m1as TpyA0EMKOCTh JUCITUTLIHHBI 144

THH (BCETO)

KonrtaktHas paboTa 00y4arouiuxcs ¢ mpernoiaBaTesieM 1Mo BIaaM y4eOHbIX 3aHs- | 36

B TOM YHCJIC:

JICKIIMH

18

J'Ia60paTOpHI>Ie 3aHATUA

18

MPAKTUYCCKUC 3aHATUA

HE TIPETYCMOTPEHBI

CamocTtosrenbHas pabota o0yyaronmxcs (BCero) 79,85
KoHTposib (MOAr0TOBKA K 9K3aMEHY) 27
KonrakTHas paboTta 1o npomMexyrounoii arrecraiuu (Bcero ATtKP) 1,15

B TOM YHCIJIC:

3a4€T

HE MPETyCMOTPCH

3a4eT C OLIEHKOH

HC IPCAYCMOTPCH

KypcoBasi pabota (IpoeKT)

HE NPEyCMOTpEHa

9K3aMeH (BKJIIOYAst KOHCYJIBTAIMIO MEPET K3aMEHOM) 1,15

4 CopeprkaHue TUCHHUILIMHBI, CTPYKTYPHPOBaHHOE MO0 TeMaM (pa3jiesiaM) ¢ yKa-
3aHMEM OTBEJIEHHOr0 HA HUX KOJINYECTBA aKaJeMHUYeCKHX YaCOB U BIIOB y4eOHBIX 3a-

HATUN

4.1 Conep:xanme TMCHUIIAHBI
Tabmuma 4.1.1 — ConepxaHue TUCHUIUIAHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasfe-

J1am)

Ne Pasnen (TeMs) IUCHUTIIMHBI

Conepxanue

1 OcHoBHbIE CBeIeHUS 0 TU(PPOBOIA
INEKTPOHUKE

6a30Bble U(PPOBBIE JIEMEHTHI, @ TAKXKE O MUKPOIIPOLIECCO-
pax ¥ MUKpOKOHTpoJsuiepax. OCHOBHbIE OHATUS MUKPO-
npoiieccopa, KoHTposuiepa, Mukpo-OBM u [IOBM, knac-
cuduKanys, apXuTeKTypa.

HaznaueHune BHEIIHUX BBIBOJOB, TUTIOBOM COCTaB MUKPO-
MPOLIECCOPHOTO KOoMILIeKTa. [[OHATHS 0 MAaIlIMHHOM TaKTe,
MalIMHHOM IIMKJIE, KOMaHAHOM Iukie. KoMaHpl.

2 OCHOBBI IPOrpaMMHPOBAHMSL.

Pexxumsbl paboTsl. BpemeHHble 1uarpaMMbl paboOThI, TEXHU-
Ka BBOJA-BbIBOJIA.

[Togxmrouenne Buneoycrpoicts k MII cucremam.
Amnanoro-nudpossie 1 M(ppo-aHaIoroBele mpeoOpa3oBate-
. ConpsiKeHne ¢ MUKPONPOLECCOPHBIMU CUCTEMaMHU

3 IToxgcucrema npepeiBaHUN

MIIC. BHyTpeHHuUE U BHELIHUE NpepbiBaHus. Bekrop npe-

5
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pbiBaHui. QYHKIUHU [TOACUCTEMBI IIPEPHIBAHUM U UX PEaIU-
3anus.

MuKponpoueccopHble CUCTEMBI B MEAULIMHE U OMOJIOTHH.
[IpuHIUIBI TOCTPOEHUS U3MEPUTENBHBIX IPUOOPOB U CHUC-
TEM C MUKPOIIPOLIECCOPHBIM YIIPABICHUEM.

4 [Tonxmouenue nuarHoctudeckoii u | Texuuka BBoga-BbiBoja. [IporpamMmmupoBanrue oOMeHa MH-
TEpaneBTUYECKOM anmapaTypsl K ¢dopmanmu mexay [19BM u MIIC
[I9BM c ucnonap30BaHrEM OPTOB
I[19BM.

Tab6mmua 4.1.2 —ConeprkaHue JUCIUTUIMHBI i €r0 METOAMYECKOe 00ecTIeyeHre

Bune! nesrens- VueGHo-
@opMBbI TEKYLIETO KOH-
No  |Pazgen (Tema) AOCTH METOA1Ye- Kowmre-
/I |IUCLUIUINHEI TR\ No | No [ckue marte- TPOIIA YCIIEBAEMOCTH (710 TEHIUU
, 6 HeoelsaM cemecmpa)
yac | 180 | Tp. [pualbl
1 2 3 4 5 6 7 8
1. OCHOBHLIUG CBEJICHUS O 1, V1, V2.V3 371(4), C [1IK-2.1,
U(POBOH AIIEKTPOHHU- 4 5 - MY1 I1K-2.2,
Ke [1K-2.3
2. | OcHOBBI IPOTpaMMHU- V1, V2, V3 371(6, 10) IK-2.1,
pOBaHUS. 5 134 - MY1 [1IK-2.2,
I1K-2.3
[Toacucrema npepriBa- v, ¥2, ¥3, gﬁgi; IK-2.4,
3. HH; pep 55| - | V45 TK-2.2,
MVY1 [1K-2.3
ITonkmroueHne quarHo-
CTHUYECKOW U Tepares- V1 V2. V4 3J1(15) [1K-2.1,
4 | THYECKO anmapaTypbl 4 6 - MY1 3JI(16) I1K-2.2,
Kk IIDBM ¢ ucnons3o- [1K-2.3
BaHueM noptos [I9BM.

C — cobecenoBanue 1o paznenam; 3J1 — 3amura 1a0opaTopHOI paboTHI B BUJIE cOOECET0BAHMS.

4.2 JlabopaTopHbie padoThl M (MJ1H) NPAKTHYECKUE 3aHATHSA
4.2.1 JlabopaTopHble padoThI
Tabnuna 4.2.1 — JlaGopaTopHbie pabOTHI

Ne . O0bem B
wn HaumeHnoBanue nabopaTtopHoil paboThI qacax
1. | CucrteMa cXeMOTEXHHYECKOTr0 MoziearpoBanus Proteus 4
2 Opranu3zanys BBOJa-BbIBOJAa B MUKpOKOHTposuiepax Microchip. I[Ipoexkruposa- 2
HUE IIUH
3 [Tonkmouenue JKKU k MukpokoHTposuiepy. Peanuzarus npoTokonoB oOMeHa U 4
CEPBHCHBIX NPOLIEYP
4. | logkmouenue mukpocxem [IAIT k MUKpOKOHTpOIIIEDY 4
5. | IlogkiroueHue KJIaBUaTypbl K MUKPOKOHTPOJUIEPY 4
6. | llogkrouenne MmukpokoHTposuiepa kK COM nopry 9BM 4
Hroro: 18




4.3 CamocrostesbHasi padora crynenTos (CPC)
Tabnuna 4.3 — CamocTtosiTenbHas paboTa CTy/ICHTOB

Bpewms, 3aTpaunBac-
Ne pas- Cpoxk BbIIOI-
nena HaumeHnoBanue pazzaena AUCHUIIITUHBI I MO€ Ha BBINIOJIHEHHE
CPC, ugac
1 2 3 4
1. Cucrema KoMaHJ MUKPOKOHTpoIiepoB Microchip
PIC16. OObsBiieHHS IEPEMEHHBIX, TIEPECHUIKH, BbI- 1-4 10
YHCIICHUSI.
2. Cucrema KOMaH]T MUKPOKOHTpoJuiepoB Microchip. 5.8 10
[TonmporpaMMmel, IMKIIBI, BETBICHUSL.
3. BuneoBsIBOJ B MUKPOKOHTPOJIIIEPHBIX YCTPOUCTBAX. 9-12 10
Peanuzanus 3nakoreseparopa.
4. [TporpaMmMupoBaHue reHEpaToOpa aHAJIOTOBBIX CHT- 13-14 10
HAJIOB ITPOU3BOJILHON (hOPMBI HA OCHOBE Taiimepa.
5) [TporpaMMupoBaHye npepbIBaHUM. 15-16 20
6 [TporpaMMupoBaHue CBS3H B OTIEPAIIMOHHBIX CHCTE-
Max Win32 ¢ MUKpOKOHTPOJUIEPHBIMU yCTPOUCTBA- 17-18 19.85
MU TI0 TIocieioBarenbHOMY uHTEpdeiicy RS232C.
Hroro: 79.85

5 Ilepeyenb yueOHO-METOAMYECKOT0 OOecleyeHusl JJIsi CAMOCTOATEJbHOI pa-
00THI 00y4AIOIIMXCH MO TUCUUILINHE

CTyfeHTbl MOTYT HPHU CaMOCTOATEIILHOM H3YyYEHUU OTIECIBHBIX TEM M BOIPOCOB
JTUCITUTUINH TI0JI30BATHCSl YI4EOHO-HATIISIHBIMUA TTOCOOUSIMU, YIEOHBIM 000pYAOBaHUEM U
METOJAMYECKUMU pa3zpaboTkamu kadeapsl B padodee Bpemsi, ycTaHoBieHHoe [IpaBunamu
BHYTPEHHETO pacropsigka paboTHUKOB.

VYuebHo-MeToanuecKoe 00ecreueHnue AJisi CaMOCTOSATENIbHONU pab0OThl 00YUYarOIINXCS
10 TAaHHOMW JAUCITUTUTMHE OPTaHNU3yeTCS:

OubIUOMEKOU YHUBEpCUmema:

e OuOMMOTEYHBIH (HOHJ YKOMIUJIEKTOBAH Y4eOHOM, METOAMYECKOM, HAYyYyHOU, Tie-
PUOOUNYECKON, CIIPABOYHOM U XYJI0KECTBEHHOM JINTEPATypoul B cooTBeTCTBUM C YII u nan-
Hou PII/;

® UMEeTCs JOCTYN K OCHOBHBIM MH(GOPMAIIMOHHBIM 00pa30BaTeIbHBIM peCypcaM,
uH(}OpMaAIIMOHHOM 0a3e NaHHBIX, B TOM 4Kciie Oubanorpadudeckoi, BO3MOKHOCTh BBIXO-
na B MluTepHer.

Kagheopoii:

e qmyreM oOecriedeHHs]  JIOCTYMIHOCTM  BCEro  HEOOXOAUMOro  y4yeOHO-
METOJMYECKOTO M CIIPAaBOYHOTO MaTepHaa;

® TyTEeM MPEJOCTABJICHUS CBEACHUN O HaIUYMHM Y4EeOHO-METOAMYECKOUN JUTepa-
TYpPbI, COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB.

® myTeM pa3pabOTKH:
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— METOJMYECKUX PEKOMEHAALNN, TOCOOUM MO OpraHUu3aluy CaMOCTOSITENILHOMN pa-
OOTBI CTY/ICHTOB;

— TeM pedepartos;

— BOIIPOCOB K 3a4ETY;

—METOANYECKHUX YKa3aHW K BBIMOIHEHHIO JJAOOPATOPHBIX PaboT U T.J.

munoepacgpueii ynusepcumema.:

— TIOMOIIIb aBTOPaM B MOATOTOBKE M W3/IaHUU HAYYHOU, YYEOHOW U METOAMYECKOMN
JUTEPATYPBL;

—yJIOBJIETBOPEHHE NTOTPEOHOCTH B THPAKUPOBAHUU HAYYHOH, Y4EOHON U METOaNYE-
CKOH JINTEpaTypHbI.

6 O0pa3oBare/ibHbIE TEXHOJIOTHH

Peanuzanysi KOMIIETEHTHOCTHOTO MOAXOAA IPELyCMaTpUBAET HIMPOKOE HCIOIIb30-
BaHUE B 00pa30BaTEIbHOM MPOIECCE AaKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBECHUS 3a-
HATUWA B COYETAHUH C BHEAYIUTOPHOU pabOTOM C LEapi0 (OPMUPOBAHUS YHUBEPCAIBHBIX,
oO1enpodeccHOHaNbHbBIX U MPOPECCUOHAIBHBIX KOMIETEHIIMI o0yvaromuxcsa. B pamkax
JVCHUIUIMHBI NMPETYCMOTPEHBI BCTPEUM C JKCHIEPTAMU U crnenuanucramu Komwurera mo
TPYJly U 3aHATOCTH HaceseHust Kypckoii obnactu.

Tabmuua 6.1 — IHTepakTHBHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH, UCIIOJIb3YEMbIe IIPU MPOBEICHUH
ayJIUTOPHBIX 3AHATUI

Ne HaumenoBanue pazaena (JieKuuu u Hcnonp3yemble nunTepakTBHBIE | OObEM B
n/n PAaKTUYECKHUE 3aHATHSI) o0pa3oBaTesbHbIE TEXHOIOTUU yacax
1 2 3 4
1. | Jlekuuu paznena «OcHOBHBIE cBeieHust | Jlmanor ¢ ayauropueit ¢ mooyx-
0 LU(POBOM TEKTPOHUKE JICHUEM K TIOMCKY HaMTyUIInX 2
peLIeHMI
2. | Jlexuuu pasnena «OCHOBHI mporpamMmu- | Jluanor Meay CTyA€HTaMH U Tpe-
pOBaHUS» 10/1aBaTeJIeM, HaIlPaBJICHHBIN Ha 5
IIOMCK MPEANOYTUTEIbHBIX TEXHU-
YECKUX MPEIIOKECHUIN
3. | Cucrema cxeMOTEXHHUYECKOTO MoJenu- | Jluasjor ¢ ayaquTopueit 0 TUIIOBBIX 2
poBanus Proteus JIa6.pa6.Nel olMOKax B MPOEKTUPOBAHUU
4. | Opranu3zanus BBOJa-BbIBOJa B MUKpo- | [Imanor ¢ aynutopuel o TUIIOBBIX
koHTposepax Microchip. IIpoexTupo- olIMOKax B MPOEKTUPOBAHUU 2
BaHue mKH. JIab.pad.Ne2
Htoro 8




7 MOHJ OUEHOYHBIX CPEACTB AJS NPOBEACHUS NMPOMEKYTOYHON ATTeCTALUM
o0y4aromuxcst 0 JUCHUIIHHE

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUS B MPO-
1ecce 0CBOCHHMsI OCHOBHOM npogeccuoHaIbLHO 00pa30BaTEeILHON POrPaMMBbI

Kox u Haumeno-
BaHUE KOMIIETEH-
LIUHA

Ortansl* GopMHUPOBaHUS KOMIIETEHITUN
U TUCUUTUIAHBI (MOYJIH ) TIPAKTHKH, TIPU U3YUEHUH/ TIPOXO0KIACHUN KOTOPBIX Pop-
MUPYETCs TaHHAs] KOMITETCHIIUS

Ha4yaJIbHBIN OCHOBHOM 3aBEPILAOIINI
1 2 3 4
[1K-2.1 ®opmu- [TepBuunbie enu u curHa- | MeTobl cOopa U aHaM3a
pYyeT MeauKo- Teopus u TexHOIOTUSA 761 OMOTEXHUYECKUX CHC- MeIMKO-OHMOJIOTHUECKON
TEXHUYECKHE IIPOrPaMMUPOBAHUA VI | TEM UHpOpMaLUU
TpeOOBaHUs HA OouorexHuueckux cucreM | L{upoBble 3eMeHTs U BecripoBoHbIE TEXHOIIO-
pa3paboTky 61o- MUKPOIIPOLIECCOPHBIE CUC- | TMU ME€pefadn JaHHbIX
TEXHUYECKUX TE€Mbl METULIUHCKOMN TEXHU-
CUCTEM DNEKTPUYECKHE XapaK- KH
TEPUCTUKU OMomarepua- | ABTOMaTH3UPOBAaHHBIE cuc- | MenunuHckue 0a3bl AaH-
JIOB TEMBI pacyeTa 1 POECKTH- HBIX Y 9KCIIEPTHBIE CHUC-
OcHOBBI B3aUMOJEHCT- POBaHMSI AIEKTPOHHBIX TEMBI
BUsL PU3UUECKUX ITOJIEH ¢ | cXxeM KoHncTpynpoBanue u tex-
O6uonornyeckuMu o0bek- | OCHOBBI TOMOrpa)UUYECKUX | HOJOTUS OMOTEXHUUYECKUX
TaMu HCCIIEA0BAHUN CUCTEM
MatemaTuueckue OCHOBBI
KOMITBIOTEPHOM TOMOTIpa-
bun
IIpousBoacTBEeHHasA Npea-
JUIUIOMHAas TIPaKTHKa
[ToaroroBka k mpoueaype
3aIUTHI U 3aIUTA BBITYCK-
HOM KBalnM(PHUKAITMOHHON
paloThI
[1K-2.2 ITpoBo- Teopus 1 TEXHOJIOTHSA IlepBruuHbIe enu U curHa- | becrpoBoaHbIE TEXHOIIO-

TUT OIIEHKY TeX-
HHYECKUX U KO-
HOMHYECKUX Tpe-
OoBaHMIi K JI€Ta-
JSIM | y371aM Ouo-
TEXHUYECKHUX
CHCTEM MEIUIINH-
CKOT'0, 9KOJIOTH-
YeCcKOro u 0uo-
METPHUUYECKOTO
Ha3HAYEHMS

IpOrpaMMUPOBaHUS AJIs
OMOTEXHUUECKHUX CUCTEM

DNEeKTpUUECKHUEe XapaK-
TEPUCTUKH Onomarepua-
JIOB

OCHOBBI B3aMMOJIEHCT-
BUsI PU3UUECKUX TTOJIEeH ¢
OHOJOTHYECKUMH 00BbEK-
TaMH

7Bl OMOTEXHUYECKHUX CHC-
TeM

[{udpoBblie >eMeHTH U
MHUKPOITPOLIECCOPHBIE CHC-
TEMbI MEITUIIUHCKON TEXHU-
K1

Konctpyuposanue u tex-
HOJIOTUSI OMOTEXHUUYECKUX
CHUCTEM
[IpousBoacTBeHHAas Mpe-
JIATUIOMHAs TTPaKTUKA

TUH [IepENAYN TaHHBIX
OcHOBBI TOMOTpa-
(uuecKkux ucciea0BaHUMl

Marematnueckiie OCHOBBI
KOMIIBIOTEPHOM TOMOTpa-

bun

Megunuackue 6a3bl qJaH-
HBIX U SKCIIEPTHBIE CHUC-
TEMBI
ABTOMAaTU3UPOBAHHBIE
CHCTEMBI pacueTa U Ipo-
E€KTHUPOBAHUSI DJIEKTPOH-
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HBIX CXEM
[ToaroroBka k mporeaype
3allUTHI U 3alUTa BHITY-
CKHOMU KBaTM(pUKAIIMOH-
HOW paboTHI

I1K-2.3 IlpoekTun-
pyer AeTanu u
Y3761 OUOTEXHH-
YECKUX CUCTEM
MEIUIUHCKOTO,
HKOJIOTUIECKOTO
1 OmomeTpuye-
CKOT'0 Ha3Haye-
HUS B COOTBETCT-
BUHU C TEXHUYE-
CKHUM 3aJIaHUEeM C
HCIIOJIb30BAHUEM
CpE/CTB aBTOMa-
TH3AIHAH TTPOCK-
TUPOBAHHUSI

Teopust ¥ TEXHOIOTHS
MPOTPAMMUPOBAHUS JJIsI
OMOTEXHUUYECKUX CUCTEM

Beenenne 8 MATLAB

Meaunuackue nHop-
MAallMOHHBIE CUCTEMBI
S3eik CU

S3pIK Java

KoHcTpynpoBanue u Tex-
HOJIOTHS OMOTEXHUYECKUX
CHCTEM

OcHOBBI HHPOPMALIMOHHOM
0e30macHOCTH

[lepBUYHBIC [IETIN U CHTHA-
JIBI OMOTEXHUYECKUX CHUC-
TeM

[Hudposbie 251eMEeHTH 1
MUKPOTIPOIIECCOPHBIE CHC-
TEMBI MEIUIIMHCKON TeXHH-
KH

MenuuuHckue 6a3bl AaH-
HBIX U 3KCIIEPTHBIE CHUC-
TEMBbI
ABTOMaTU3UPOBAaHHBIE
CHCTEMBI pacyera U Ipo-
€KTUPOBAHMUSI AIIEKTPOH-
HBIX CXEM

becripoBoHbIE TEXHOIIO-
TUU TIepeiauu JaHHBIX
[TpousBoacTBEeHHAas Mpe-
JTUTITIOMHAs TIPaKTUKA
[ToaroroBka k mpouenype
3alUTHI U 3aIUTa BHITY-
CKHOM KBaJH(pPUKAIMOH-
HOI pabOThI

7.2 Onucanue nmokasarejiei u KPUTEPHUEB OLICHUBAaHUSA KOMHeTeHHI/Iﬁ Ha pa3s-
JJUYHBIX JTanax ux (l)OpMHpOBaHI/ISI, OIIHCaHME ITKAJI ONCHUBAaHUA

Kon [Tokaszarenu Kpurepuu u mikana oneHUBaHUS KOMIIETCHIIMN
KOMIICTCHIMH/ | OLCHUBAHHS IToporosslii IIponBunHyTHI ypo- | BeICOKMI ypOBEHB
STan KOMIICTCHLHH YPOBEHb BEHb («OTIUYHOY)
(ykasvleaemcs | (UHOUKAMOpbl («y/OBIICTBOPH- (XOpOLION)
Ha38aHue 3ma- | O0CMUNCEHUS] TEJBHO)
nauzn.7.1) KoMnemeHyui,
3akpenieHnbvle 3a
OUCYUNTUHOLL)
1 2 3 4 5
[IK-2 Cmoco- | [IK-2.1 ®opmupy- | 3HaTh MPUEMBI U 3HATh IPUEMBI K 3HATh JOMOJI-
OeH l'IpO6€KTI/I— eT MEeJIUKO- CIOCOOBI penIeHuUs METO/IbI PSIICHHS | HUTEIBHO K
oBaTh OHO- TEXHUYECKHE Tpe- | 3aj]ad aHajm3a dJIeK-
P p A % | 3a;au cxeMoTex- | IPOABHHYTOMY
TeXHUYeCKHe | OOBaHUS Ha pas- TPUYECKHUX IIeTIeH
CHCTEMBI U paboTKy OMOTEX- | OMOTEXHUYECKUX HHHYCCKOTO aHajn- | METO/IBI pacte-
TEXHOJIOTUU HUYECKUX CUCTEM | CHCTEM, OMOMEIH- 3a NCPBUYHBIX Ta XapaKkTCpu-
[HHCKOM U DKOJIOru- | [ETEd OMOTEXHU- | CTUK CMEIIIaH-
YECKOU TEXHUKH YECKUX CHUCTEM, HBIX I[eIeH
TIPU BO3/ICUCTBUM HA | Grio- OHOTEXHIUC-
HUX 0a30BbIX CHT- o
o MCIUIMHCKON U CKHX CUCTEM,
HaJIbHBIX (PYHKLINH. o
VMerTs 1o nexoen | 2KOTOTHUECKOMH OMOMEIUIINH-
[1K-2.2 TIlpoBoauT | maHHbIM paccuntsl- | TEXHAKH IIPA BO3- | CKOH M 3KOJIO-
OLIEHKY TEXHHYE- | BaTh XapaKTepHCTU- | JICICTBUM HA HUX | THYECKOM TEX-

10
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Kon ITokaszarenu Kputepun u 1mikana olieHUBaHUs KOMIIETECHIIMN
KOMIICTCHIMN/ | OLCHUBAHHS [Toporosbiii [IponBunyThIl ypo- | BeICOKHIT ypOBEHB
orall KOMIICTCHIHH YPOBEHb BEHb («OTIIMYHOY)
(ykaszvieaemcs | (UHOUKAmMopol (Y ZOBIETBOPH- (X0pOLIO»)
Hazeauue 3ma- | OOCMUNCEHUs TEIIBHO)
nauzn.7.1) KOMnemeHyui,
3aKpenienHbvle 3d
OUCYUNTIUHOTL)
1 2 3 4 )

CKUX M SKOHOMHU-
4ecKux TpeboBa-
HUH K JETAIIM U
y371aM OMOTEXHU-
YECKUX CUCTEM
MEIUIITHCKOTO,
9KOJIOTHYECKOTO U
OMOMETPHYECKOTO
Ha3HAYCHUS

I1K-2.3

IIpoexTu-
pyeT JieTany u y3-
JIBI OMOTEXHHIYC-
CKHX CHCTEM Me-
JTUIIMHCKOTO0, 9KO-
JIOTUYECKOTO U
OMOMETPUUYECKOTO
Ha3HA4YECHUS B CO-
OTBETCTBUHU C TE€X-
HUYECKUM 3aJaHH-
€M C HCII0JIb30Ba-
HUEM CPEJCTB aB-
TOMaTHU3aIUH MPO-
€KTUPOBAHUS

KM JIMHEHWHBIX TIep-
BHYHBIX IIETI€H OHO-
TEXHHYECKHUX CHC-
TeEM, OMOMETULINH-
CKOM M 3KOJIOTHYe-
CKOM TEXHHUKHU.
Braners HaBbIKaMu
paboTHI C TEXHHUYE-
CKOU JIUTEpATYypO
10 aHAJIU3Y U pacye-
Ty MEPBUYHBIX JJICK-
TPUYECKUX Lenen
KOMITOHEHTOB U Y3-
JIOB OMOTEXHHYE-
CKHX CHCTEM, OHO-
MEIUIIMHCKOHN U
AKOJIOTHYCCKOM TeX-
HHUKHU

CHUTHAJIOB: €JIH-
HUYHOHU U JienbTa-
GbyHKIUH, CUHY-
cougaIbHOM (op-
MBEL.

VYMeTh 1onoJIHu-
TEJILHO paccyu-
THIBAaTh MIEPBUY-
HBIE Ienu Ouo-
TEXHUYECKUX CHC-
TEM, OMOMETH-
IUHCKOM U DKOJIO-
TMYECKON TeXHM-
KU 1711 CHTHAJIOB
PSAMOYTOJILHOM

b opMmBL.

Bnaners nomnoin-
HUTEJILHO K MOpPOo-
TOBOMY YPOBHIO
HaBBIKAMHU pacue-
Ta XapaKTePUCTHUK
HEJIMHENHBIX
ANEKTPUUECKHUX
1ene OMOTEeXHHU-
YECKHUX CHUCTEM,
OHMOMEIUIIMHCKOMN
U DKOJIOTMYECKOM
TEXHUKH.

HUKH JIMHEHHO-
ro ¥ HEeJIUHEH-
HOT'O THIIA.
YMeTh J0n0JI-
HUTEJIBHO IIPO-
JBUHYTOMY
YPOBHIO OCY-
IECTBIIITH
aHaJIn3 dJICK-
TPUYECKHUX
MEPBUYHBIX 11€-
el OMOTEXHHU-
YECKHUX CUCTEM,
ouno-
MEIUIUTHCKON U
YKOJIOTHYECKON
TEXHHUKHU C
MIPUMEHCHUEM
CHUHYCOUIATb-
HBIX TPO-
rPaMMHBIX
CpPEICTB.

7.3 TunoBble KOHTPOJIbHbIE 33aJaHUS WJIM WHbIE MaTepHaJibl, HEOOXOAUMbIE
JJISE OLlEHKHW 3HAHWM, YMEHUI, HABBIKOB M (MJIM) ONbITA AeSATEJbHOCTH, XapaKTepPH-
3yIOIHUX 3Tanbl GOpMUPOBAHMS KOMIIETEHUMH B Npolecce OCBOCHUSI OCHOBHOM MNPoO-
(eccuonanbHOI 00pa3oBaTEILHON MPOrPaAMMBI
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Ta6nuna 7.3 - [lacmopT KOMILUIEKTa OIIEHOYHBIX CPEACTB JJIsl TEKYIIETr0 KOHTPOJIS

yCIIEBaEMOCTH
No | Pasznen (Tema) Kon xonTpo- | TexHomorus ¢pop- OLeHOYHBIE CPEJICTBA Onucanue
/T | TUCIUTUIAHBI JMPyEMOil MHPOBaHUSA HanMMEHOBA- NoNe HIKaJI OLEe-
KOMIIETEH- HUE 3aja- HUBaHUS
M (Um eé HUHI
YaCTH)
1 2 3 4 5 6 7
1 | OcHoBHbIE cBefE- M3Yy4YeHHE MaTepua- | BOIPOCHI CO- CornacHo
HUS 0 I (poBOit JIOB JIGKIIMH, pa3zaena | GeceoBaHus Tabn.7.1.
3JICKTPOHHUKE OIIK7 y4eOHOT0 1ocoOmst IO 3aITUTe 19
[1K-19 V1, Beimonnenue nabopaTopHOi ’
nabopaTopHOU pa- paboThI
6oter 1 CPC
2 | OcHOBBI IpOTpam- M3Yy4YeHHE MaTepua- | BOIPOCHI CO- CornacHo
MUPOBaHUS. JIOB JIEKIUH, pazfie- | OeceroBaHUS Tabdn.7.1.
JIOB Y4eOHOTO 1OCO- | IO 3aIIUTe
TIK19, 20 y m .| 34
6ust Y1, Beinonne- | nabopaTopHoii
HUE Ja0opaTOpHON | pabOThI
pabotsl u CPC
3 M3Yy4YeHHE MaTepua- CornacHo
JIOB JICKIIUH, pa3ie- | BOIPOCHI CO- Tabmn.7.1.
[Toncucrema mpe- JI0B y4eOHOTo 1moco- | OecenoBaHus
. [1K19, 20 5
pbIBaHUI ous Y1, Beimosnne- 10 3aIUTE
HUE Ja0opaTOpHOH | JabopaTOpHOH
pabotel u CPC paboThI
4, W3Yy4YEeHHE MaTepua- | BOIPOCHI CO- CornacHo
Ilonknrouenune nu- o
. JIOB JIGKIIUH, pa3ae- | OecemoBaHus Tabmn.7.1.
ArHOCTUYECKOU U
. JIOB y4€OHOT0 1OCO- | 110 3alluTe
TepaneBTHYECKOMN .
6ust Y1, Beimonne- | maGopaTopHoii
AImaparypul K 1K19, 20 HUE J1a0opaTOPHO aboTtsl. buie 6
I[19BM c ucnoub- parop p )

30BaHHUEM ITOPTOB
I[I5BM.

pabotsr u CPC.
[ToaroroBka k 5Kk3a-
MEHY

ThI 5K3aMCHa.

CPC — CamocTtosTenbHas paboTa CTYAEHTOB.

HpI/IMepBI THUITOBBIX KOHTPOJIbHBIX SaI[aHI/Iﬁ AJI1 TIPOBEACHU A
TCKYIICIO KOHTPOJIA YCIICBACMOCTH

Bonpocel codeceoBanus no 3ammre JadopaTopHoii padorbl Nel
1 OcHoBHBIE 351eMeHThI nHTepdetica obonouku ISIS.
2 [Ipuemsbl moricka HEOOXOAUMBIX 3J1€MEHTOB B o0osouke ISIS.
3 Kakue 31eKTpOoHHbIE KOMIIOHEHTHI Proteus BbI 3HaeTe?
4 Kak nmomecTuTh Ha pazpadbarbiBaeMyto cxemy cuMBoi 3emsin GROUND?
5 Kak BBOAATCS COEMHSIONIMECS U IEPECEKAIOLINECS IPOBOJHUKN?

6 Kak nu3MeHAr0TCS HOMUHAIBI MPOCTEUIINX aHAJIOTOBBIX KOMIIO-HEHTOB?
7 IloueMy IIpy U3MEHEHHHM HOMHUHAJIA ONPaHUYMBAIOIIETO PE3U-CTOPA U3MEHSETCS APKOCTh CBEYE-
HUS cBeTouoma?
8 Kak MEHAI0TCs CBOMCTBA KOMIIOHEHTOB B Proteus?

12
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9 Kakx MUKpPOKOHTpOJIIEpaM 3aal0TCs MPOTPaMMBI, IO KOTOPBHIM OHU paboTaroT?

10 Kak 3amaercsi yacTora, Ha KOTOpO# paboTaeT MUKPOKOHTPOI-Tiep?

11 Kakue ommOKu MOTYT BO3HUKHYTD IPH 3aITYCKE CUMYJISIIUNA CXEMBI?

12 Uro 0603Ha4Yar0T [IBETHBIE KBAIPATHI PSIOM C IPOBOJHUKAMH BO BPEMs CUMYJISIIUH?

13 Kakumu snemenTamMu uHTepderica yrnpapiseTcs MPoIecc OT-JaaKu mporpamm?

14 Kax npu nomaroBoii otiajike oTpadaThIBaeTCs BBIMOJIHEHUE MPOLeyp?

15 Kak ycTaHOBUTbD U CHSITh TOUKY OCTaHOBA?

16 Kakue nomnomHuTenbHbIE OTJIAIOYHBIE OKHA MOAIEPKUBAET cu-cTeMa Proteus?

17 Yto Takoe ycioBHas TOYKA OCTAHOBKH M KaK €€ yCTaHOBUTH B Proteus?

18 3auem HyXHBI TPOOHUKH HaNpsKEHHS B Proteus?

19 Kak npoucxonut pacuer rpaduKoB MepexoaHbIX MpoLeccoB (HUGPOBBIX AUarpaMm) ?

20 Kaxkoe paznnune MexIay HHU(PPOBBIMU U aHAJIOTOBBIMH I'padu-KaMH MEePEXOTHBIX MPOLECCOB?

Bonpocekl codecenoBanms mo 3amure JadopaTopHoil padoTnl Ne2

1 YUto nmpou3oiaer, ecinu K OXHOMY U TOMY € IPOBOJHMKY HIMHBI MOAKIIIOUUTH JBA aKTUBHBIX
BbIXO1a?

2 Yo 03HaYaeT TEPMUH «TPETHE (Z) COCTOSHUEN?

3 Yro Takoe MIMHA JaHHBIX, IIUHA aJpeca, IIUHA yIIPaBICHUS?

4 3aueM HMCIONB3YIOTCA MOATATUBAIONIME K HanpspkeHuto nutanus (pullup) u moarsruBaromme K
3emute (pulldown) pesuctopsi?

5 Kak paboraer mukpocxema 74LS2577

6 Kakue koMaH/Ibl B TUCTHHTE MPOTPaMMbI ITPUMEpPa MAHUITYJIU-PYIOT MYJIbTUILTIEKCOPaMU?

7 Kakue koMaH]1pl B JUCTUHIE POTrpaMMbl IPUMEpPa MAHUITYJIU-PYIOT CBETOAUOAAMMU?

8 Kakue nmpoBOHUKH MpUMeEpa MOKHO OOBEAMHHUTDH B IIMHY JaH-HBIX, a KaKhe B IIUHY yIIpaBiie-
HUS?

Tunosble 3a1aHus 11 NIPOMEKYTOYHOM aTTeCTAI[UM.

[TpomexxyTouHas aTTecTanus MPOBOAUTCS B (popme SK3aMeHa.

Bce xoHTposbHBIE TECThl C(HOPMUPOBAHBI MO TEMaM JWUCLUUIUIMHBI YKa3aHHBIM B paszjene 4 Ha-
ctosmeil nmporpammel. Bee Tembl auctumniand otpaxensl B KM B paBubix gonsx (%). BT3 Bxirouaer B
ce0s He Meree 100 3amaHuii ¥ IOCTOSHHO ITOIOIHSIETCS.

Jlist mpoBepKH 3HAHUI UCTIONB3YIOTCS BOMPOCHI U 3aJ]aHMsI B Pa3MTUYHbBIX (hopmax:

- 3aKpBITON (C BBIOOPOM OAHOTO MIJIM HECKOJIBKUX MPaBUIIbHBIX OTBETOB),

- OTKPBITOM (HE0OXOUMO BIHUCATH IPABUIBHBIN OTBET),

- Ha YCTAaHOBJICHUE MPABWIBHON ITOCIIEI0BATEIBHOCTH,

- Ha YCTAHOBJIEHHE COOTBETCTBHUS.

YMeHHs 1 HaBBIKU MTPOBEPSIFOTCS B XOJI€ BBIMOJTHEHUS U 3aITUTHI 1a00paTOPHBIX 3aHATUN. B Kax-
neiii BapranT KM BkitouaroTcs 3afjaHusi 10 KaKJOMY MIPOBEPSIEMOMY 3JIEMEHTY COJIepKaHUsl BO BCEX
MIEPEYUCIICHHBIX BbIIIE (JOPMax U pa3HOTO YPOBHSI CJIOKHOCTH.

Takoit popmar KM mo3BosisieT 0ObEKTHBHO ONPEAETUTh KaueCTBO OCBOCHUS O0YYarOIIMMUCS
OCHOBHBIX RJIEMEHTOB COZAEPKaHUsI TUCHUIUIMHBI U YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHITH.

TunoBble 3a1auu

JlaHa cxema BKJIIOYEHHUS MUKPOKOHTpoJuIepa (OCHMILUIATOP U MUTaHWE MUKPOKOHTpOJLIEpa B CXEMe
HeE TI0Ka3aHbl) COMJIACHO PUCYHKY 1.
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Pucynok 1 — Cxema BKIIOYEHMS

1 Tpebyercst HanucaTh NPOrpaMMy, KOTOpas € ONpPEAesIEHHONM YacTOTOW CHayalla BKJIIOYana BCe
CBETO/IMO/IbI, a TOTOM BBIKIIIOYaja Bce cBeToanosl. Ecan na PORTB 3amaercst uudpa 5, To cBeTOaMOABI
JOJKHBI TOPETh BCET/AA.

2 TpebOyetcs HanucaTh IpPOrpaMMy, KOTOpast C ONPEIEICHHON YaCTOTOM CHayana BKJIOYalla TOJIbKO
nuonsl D3 u D4, moToMm BKiIrOYana Toiabko auoasl D2 u DS, moroM Bxirouanga Tojabko guoasl D1 u D7,
MOTOM Bce MoBTOpsutoch cHavana. Eciim va PORTB 3amaercs mudpa 7, To CBETOAMOABI JOKHBI TOPETH
BCEr/a.

3 TpeOyercst HanMcaTh MPOrpaMMy aBTOMATHYECKOTO YIPABIEHHs CBETOGOpaMH Ha TEPEKPECTKE
(cBerommonsl D1-D6: kpacusiii D1, sxenrtsiit D2, 3enenstit D3 Ha oHOM ynHIle 1 COOTBETCTBEHHO Kpac-
ueiii D4, xenteiit D5, 3enensiii D6 Ha neprnenaukyssipHo yinuie). [lepekiouyareneM peryaupoBaTh pe-
KHMMbI HOpPMaJIbHOM paboThl cBeTOo(Oopa WM BBIKIIOYEHHOTO COCTOSIHUSA CBeTO(dopa (MUTAIOLIMHA XKell-
THIi).

4 TpeOyercst HanKcaTh IPOrPaMMy aBTOMATUYECKOTO YIIPaBJIEHUs] CBETOGOPOM Ha HKeJIe3HOJOPOXK-
HOM TIEPEKpECTKe: MpH cpabaThIBAHUH MEPEKITIOYATENs «BKI» HAYMHAIOT IMMOOYEPETHO MHUTATh JIBE JIAM-
nouku (D1, D2) 1o Tex mop, moka He cpaboTaeT MepeKiIodaTeb «BbIKI. [lociae pabouero mukIia cBETO-
¢dop BO3BpaIIaeTcsi B UCXOHOE COCTOSTHHE M CHOBA TOTOB K pabore.

5 Hamucatp mporpaMMmy KOJOBOTO 3aMka: Ha nepekitodaresie DSW1 Heob6xonumo HabGpath mpa-
BUJIbHO KOMOMHAIIMIO U3 YEThIpeX BOCbMUOUTHBIX Lu(p. [locie npaBunpHOro Habopa 3aMOK «OTKphIBa-
eTcs» (3aroparoTcs CBETOAHOIbI).

6 TpeOyercst HamKcaTh MPOrpamMMy «OETYIIero OrHs»: CHadala 3aropaeTcs JAUO0J, KOTOPBIN 3a/1aeT-
cst mepekirodateseM DSW1 (manpumep D1), notom D1 racures, a 3aropaercs D2, u t.4. [Ipu cmene no-
JIOKESHHS TIEPEKITIOYATEIS UK JJOJKEH HAYMHATHCS 3aHOBO.

7 TpeOyeTcst HanKcaTh MPOTpaMMy ABYX «OETyIIMX OTHEW»: CHadajia 3aroparoTcs TUOJbI, KOTOPbIE
3agaroTcs nepekiarodarenieM DSWI (manpumep D1 u D2), morom D1 racutcs, a 3aropaercs D3, motom
racutcst D2, a 3aropaercsa D4 u 1.4. Ilpu cMeHe monoxkeHus nepexitoyaTesst LUK JOJDKeH HAaYMHATHCS
3aHOBO.

8 Tpebyercs HamucaTh MPOTrpaMMy, JEMOHCTPUPYIONIYIO TBOMYHBIN CUET, HAUMHAs C TOJIOXKEHUS,
3amanHoro mnepekiodatenieM DSWI1: t.e. Ha HyneBoMm mrare npu 3agannn DSW=0 Bce nuoJbI TOJDKHBI
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OBITh TOTAIICHBI (COOTBETCTBYET ABOMYHOMY HYJIIO), Ha TIEPBOM IIare J0JbKeH 3aroparbes auon D1 (co-
OTBETCTBYET JBOMYHON €IMHUIIE), HA BTOPOM IIare JOJKEH ropeTh oauH cBeroauon D2 (coorBercTByeT
JBOMYHOM JIBOMKE), HA TPEThEM IIare Ao KHBI ropeTh D1 u D2 (COOTBETCTBYET ABOMYHON TPOMKE) U T.J.
IIpu cMeHe NoJI0KEeHUs NEPEKIII0YATENsl LIUKII JOJDKEH HAUMHATHCS 3aHOBO.

9 TpeOyetcs HanKcaTh MPOrPaMMy, IEMOHCTPUPYIOLIYIO ABOUYHBIN cUYeT OT X A0 X+16, rine X 3aaa-
etrcst mepekmoyarenieM DSW1 (cm npensinymee 3amanue 8), T.e. Ha MIECTHAAIATOM IIIare CUeT JOJKEH
OIISTH MOMTH 3aHOBO. [Ipu cMeHe MOoNI0KEeHU MePEKITIoYaTeNs HUKII JOHKEH HAUMHATHCS 3aHOBO.

10 Tpebyercs HamucaTh NPOrpaMmy, JIEMOHCTPUPYIOILYIO ABOMYHBIN cueT (cM 3amaHue 8), HO CBe-
toauon D2 nomxeH ropeth Bcera.

11 Tpebyercsa Hanucath MporpamMmy, AEMOHCTPHUPYIOLIYIO TBOMYHBIN pe3yabTaT GyHKIHH S XOr X,
rie S — Homep Iara cyeta, XOIf — omepanusi HCKJIIOYAIONIEro «win», X 3aJaeTcs MepeKirovareieM
DSWL1. T.e. B HyneBoM miare HEOOXOAUMO BBIBECTH Ha CBETOAMO/BI B TBOMYHOM BHje yncio 0 Xor X, B
nepBoM mare 1 Xxor X u T.4. [Ipu cMeHe noJiokeHus: NepeKIIiouaTess HUKI J0/DKEH HAUUHATHCS 3aHOBO.

12 TpeGyercsi HamucaTh MPOTrpaMMy, KOTOpas MEPEKII0YaeT COCTOSHHS CBETOIMOIOB HECKOIBKO
[IUKJIOB cHavyasia ¢ yactoroi fl, a moToM HeckoybKO 1HMKIIOB ¢ yactoToit 2. Hacrora f1 momkHa 3aBUCEThH
OT MJIQJIIIKX YeThipex OuT nepekimodarenss DSW1, a wacrora f2 qomkHa 3aBHCETh OT CTapUIMX YETHIPEX
ouTt nepexmrovarenss DSW1.

13 TpeOyercss HamucaTh IPOrpaMMy, KOTOpas MEPEKITF0YAeT COCTOSHUS CBETOIMOIOB C YaCTOTOM,
KOTOpasi 3aBUCHUT OT mojoxeHus nepexnodarenss DSWI1. MccnenoBats SKCIepuMEHTAIBHO 3aBUCUMOCTD
4acTOThI OT MOJIOKEHUS Nepekntodarens. [locTpouTs rpaguk 3aBUCUMOCTH.

14 TpebyeTcst HanucaTh MPOrPaMMy, KOTOpasi MEPEKII0YAeT COCTOSIHUSI CBETOJIMO/IOB ¢ TpeOyeMoit
gactoroi 0.5 T'm. YacToTy KBapia mogooparh caMoCTOATENbHO. TOYHOCTh 3a/1aHus TPeOyeMONH YacTOThHI
MIPOBEPUTH IKCIIEPUMEHTAIILHO.

15 Tpebyercs HanmucaTh MPOTPAMMY «EJIOYHOM TUPJSHIBD): CHAauaja 3aroparoTcs KpailHue CBETO-
JMOJIBI, TTIOTOM JOMOJHUTENIBHO 3arOparoTcsl CBETOAMObI OMKe K HeHTpy U T.A4. ['acuth cBeToanoanl B
TOM e MOCIIeIOBATEeIBHOCTH. YTIPABIATh YaCTOTOW MUTaHUs nepekitoyareaem DSW1.

16 Hanucate nporpammy, KOTopasi 3aCTaBisieT MUTaTh OAMH U3 BOCBMHU CBETO/1M0/10B. Homep mu-
rafoIIero CBETOIMO/A 3a/1aeTCs CTApIIUM HeHyJIeBbIM OuToM nepexitoyarenst DSWL.

17 Hanucarh mporpamMmy, KOTOpas JA€MOHCTPUPYET ABOWYHBIA CYET, T.€. Ha HYJIEBOM Ilare BCE
JIMOJIBI TOJIKHBI OBITH MOTAIIEHbI (COOTBETCTBYET ABOUYHOMY HYJIIO), HAa IEPBOM IIare J0JKEH 3aropaTh-
cst quoa D1 (cooTBeTCTBYeT ABOMYHOM €AMHUIE), HA BTOPOM LIare JOJDKEH ropeTh oJuH cBetoaunon D2
(COOTBETCTBYET ABOWYHON JBOIKE), HA TpETheM Imare AoJnKHBI ropeTh D1 u D2 (cooTBeTrcTBYeT MBOMY-
HOM Tpoiike) u T.4. [Ipu DSWI1<>0 cyer momkeH yBeNTWYHMBATHCS B KaXKIOM ITUKJIE Ha €IUHUILY, TIPH
DSW1=0 — ymeHbpImaThCsI HA €TUHUILY.

18 Hanucarp nporpamMmy, KOTopasi IEMOHCTPUPYET IBOMYHBIN cueT (cM. 3amanue 14). lllar cuera
3anmaBath nepekarodareneM DSWIL. ITpu DSW1=0 cueT n0mKeH yMEHBIIATHCS B KXKIOM IMKJIC HA €TH-
HUILY.

[10THOCTBIO OLIEHOYHBIE MaTEpHUasbl U OLEHOYHBIE CPENCTBA ISl IPOBEACHUS TIPO-
MEXYTOYHOM arTecTauny 00yJaromuxcs npeacrasiensl B Y MM no qucuummHe.

7.4 MeToauuyecKue MaTepuaJbl, onpeaejsoliue Npoueaypbl OeHuBaHUs 3HA-
HHU, YMEHHH, HABBIKOB M (UJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPU3YUIUX ITANBI
¢dopMupoBaHusi KOMIETEHIIMH

[Iponieypbl OLIECHUBAaHUS 3HAHUM, YMEHU, HABBIKOB U (MJIM) OMbITA JAESTEILHOCTH,

XapaKTEpU3YIOMMX ATarnbl (OPMHUPOBAHUS KOMIICTCHIIUM, PETYJIUPYIOTCS CIEIYIONUMU
HOPMATUBHBIMHU aKTaMH YHUBEPCUTETA:
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— nosioxenue 11 02.016-2018 ObamibHO-pEHTUHIOBON CHCTEME OIEHUBAHUS pe-
3yJBTATOB OOyUYEHHUsI MO AUCIUIUTMHAM (MOIYJISIM) M TIPAKTUKaM MPU OCBOCHHUH 00yYaro-

HIMMHCS] 00pa30BaTEIbHBIX TPOTPAMM;

— METOJWYECKUE YKa3aHUs, UCIIOJIb3yeMbIe B 00pa30BaTEIbHOM MPOLECCE, YKa3aH-

HBIC B CITMCKC JINTCPATYPHbI.

Jis mexywezo koumpoans ycnesaemocmu 1o TUCUUIUIMHE B paMKax JIEMCTBYIOIIEH
B YHUBEPCHUTETE OAJUTbHO-PEUTHUHIOBOM CUCTEMBbl MPUMEHSIETCS CIEAYIONIMI MOPsA0K Ha-

YHCJICHHS 0aJIJIOB:

Tabnuna 7.4 — Iopsnok Hauncnenus 6amioB B pamkax BPC

dopMa KOHTPOJIA MuHuMalbHEIH Oat MaxkcuMaabHBINA 0T
bann [Ipumeyanue ban [Ipumeuanue
1 2 3 4 5)
Jlaboparopnas padota 1 «Cucrema Brimonnun u He 3a- BoImonHu 1 3aimTi
CXEMOTEXHUYECKOTO MOACTHPOBAHHUS 3 HIATHIT 5
Proteus»
Jlaboparopnas pabota 2 «Opranusa- Brimonnun u He 3a- BoImonHu 1 3aimTi
15l BBOJIA-BBIBO/IA B MHKPOKOHTPOJI- 3 HIATHIT 5
nepax Microchip. [IpoekTupoBanue
ITHY
Jlaboparopunas pabota 3 «I[loaxmroue- Brimonnun u He 3a- BoImonHu U 3amTi
Hue JKKU x MEUKpOKOHTpOJLIEDY. LIUTHI
Peanuzarus mpoTokoioB oOMeHa U 5 8
CEPBHCHBIX MPOLICITYP»
Jlaboparopuas padota 4 «I[loakroue- Bemomawn u He 3a- BBITIOTHWIT 1 32U TIIT
Hue mukpocxem I[AIl k MUKpOKOH- 4 U THI 7
TPOJLIEPY»
JlaGopatopnas pabota 5 «Ilogkiroue-
BrimonHun u He 3a-
HUE KJIaBUATYPBl K MUKPOKOHTPOJI- 4 S—— 7 BrImonHun 1 3ammTi
Iepy»
Jlaboparopnast pabota 6 «Iloakiroue- Beimonawn u He 3a- BrimonHmI 1 3amuTun
HUEe MUKpokoHTposuiepa k COM nop- 5 U THI 8
Ty 9BM»
TBopueckass KOMIIOHEHTa He yyactBoBan 3a ydactue B HAy4HO-
MCCIIETIOBATEIHCKIX
0 [ paboTax U HAyYHBIX
MyOIUKaIUsIX
Uroro: 24 48
ITocemaemocTs: 0 He nocerun Hu of- 16 [Tocetun Bce 3aHATHS
HOTO 3aHSTHUS
DK3aMeH (3auer) He nocerun sx3ameH Bepno oTBeTHn Ha Bce
0 WM HE OTBETUJI HU 36 | BompocCH
Ha OJIMH BOIIPOC
HUroro: - 100

I[JBI HpOMC)KyTO‘-IHOI\/'I aTTeCTaluu, HpOBO,[[HMOﬁ B (bopMe OK3aMCHa, UCIOJB3YCTCA CIICAYyrolasd METOdU-
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Ka OLIEHKH C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI B paMKax W3y4aeMOW NUCIMIUIMHBL. B KaknmoM BapuaHTe
KVM 8 TecToBbIX 3aaHuii, 1Ba TEOPETUUECKUX BOMPOCA U 3ajaya!

Kasx1ip1it BepHBIN OTBET OIICHUBACTCS CIASAYIOIIMM 00pa3oM:

- TECTOBOE 3aJaHue —2 Oaiuia,

- TEOPETHYECKUI BOIIPOC — 6 OaIIOB,

- 3a1a4a — 8 OaJIOB.

MaxkcuMalibHO€E KOJIMYECTBO 0ajII0B 3a dK3aMeH - 36 0alIoB.

8llepeyeHb OCHOBHOWM M JONMOJHHUTEILHONH YUeOHON JUTEepaTypbl, HEO0OX0AUMOI
JJIs1 OCBOCHMS AMCUMIIINHBI

8.1 OcHoBHas yueOHas IUTepaTypa

1. CaxxneB, A. M. 1ludpoBbie ycTpolcTBa 1 MUKPOIIPOIECCOPHI [ DIEKTPOHHBIM
pecypc] : yuebHoe nocodue / A. M. Caxues ; U. C. Tripbimkun. - HoBocubupck : U1
HI'AY «3omotoit koocy», 2015. - 158 c.

2. IesixoB, 1. A.  MHUKpOIIPOIIECCOPHBIE CUCTEMBI. APXUTEKTYpa MUKPOKOHTPOJI-
nepoB ceMeiictBa MCS-51 [DnexktponHsIit pecypce] : yueObHoe nocooue / U. A. JIpgkoB. -
TamOoB : 3parensctBo ®I'BOY BIIO «TT'TVY», 2014. - 79 c.

3. Kopenesckwuii, Hukomait AnekceeBud. buorexHndeckne CuCTeMbl MEIUIIMHCKOTO
HazHaueHus [ Tekct] : yueOHuk / H. A. Kopenesckuii, E. I1. [Tonneunrtenes. - Ctapsiit Oc-
kon : THT, 2012. - 688 c.

8.2 JlomonHUTENbHAS JINTEPATypa

4. BacunbeB, A. E.  Muxkpokontpoiiepsl. PazpaboTka BcTpanBaeMbIX MPUIIOKE-
Huii [Tekct] : yue6HOe mocodbue / A. E. BacunbeB ; MunucrepctBo oopa3zoBanust Poccuii-
ckoit @enepanuu, Cankt-IleTepOyprckuii rocy1apCTBEHHbBIN MOJUTEXHUYECKUN YHUBEP-
curet. - CIIO. : CIIGI'TIY, 2004. - 211 c.

5. Kopenesckuit H. A. [Ipubopsl u TeXHUYECKHE CPEACTBA JIJISl TEPANHH [ DIICeK-
TpoHHBIN pecypc] : yuebnoe mocodue / H. A. Kopenesckutii ; E. I1. [Toneuntenes, C. A.
Ounucrt. - Kypek : Kypek[ TV, 2005 - Y. 2 / MunuctepcTBo 00pa3oBanus U Hayku Poc-
curickot @exnepanuu, Kypckuil rocyapCTBEHHbIA TEXHUUECKUN yHUBEpPCHTET. - 120 c.

8.3 IlepeueHp METOINYECKUX YKa3aHUI

1. Hudposbie 2EMEHTHl 1 MUKPOTPOIIECCOPHBIE CUCTEMbl METUIIMHCKONU TEXHUKHU
[DJIeKTpOHHBIN pecypc] : METOANYECKUE PEKOMEHIAIIMH 10 BHITTOJTHEHUIO JIa0OPaTOPHBIX
paboT IJIs CTYJASHTOB HampapieHus MoAroToBku 12.03.04 “broTeXHUYECKHUE CUCTEMbBI U
texHosorun” (6akanasp) / FOro-3am. roc. yH-T ; cocT. A. A. Ky3bMuH. - DIEKTPOH. TEK-
ctoBsie faH. (1 306 Kb). - Kypck : FO3I'Y, 2017. - 70 c.

2. llupoBbie 371€MEHTHI 1 MUKPOIIPOIIECCOPHBIE CUCTEMBI METUIIMHCKON TEXHUKH
[D51eKTpOHHBIN pecypc] : METOANYECKHE PEKOMEHIAIIMHU 10 BBIITOIHEHUIO CAMOCTOSITEb-
HOU paboTHI 1)1 CTYACHTOB HanpaiieHus nmoarotToBku 12.03.04 “buorexnnyeckue cuc-
TeMbl U TexHosorun’” (0akanasp) / FOro-3arm. roc. yH-T ; cocT. A. A. Ky3pMuH. - Diek-
TpoH. TekcToBbie faH. (1 029 Kb). - Kypck : FO3I'Y, 2017. - 65 c.

OTtpacieBbleHayYHO-TEXHUYECKUE KypHaAJIbl B OMOINOTEKE YHUBEPCUTETA:
MeaunuHckast TEXHUKaA
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CucTeMHBIN aHANKU3 U yIpaBJIeHUE B ONOMEIULIMHCKUX CUCTEMAax

N3Bectus KOro-3amannoro rocyaapctBeHHOro ynusepeurera. Cepust YpaBieHHUeE, Bbl-
YHCIUTENbHAA TeXHUKa, nHQopMaTuka. MeauIMHCcKoe TpuOOpOCTPOCHHUE.
bromMenuuuHcKas pauo3IeKTPOHUKA

MonenupoBanue, ONTUMHU3AIMSI 1 UHPOPMAIIMOHHBIE TEXHOJIOTHH

9 llepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTn «UH-
TePHEeT)», He00OXOAMMBbIX JIJISl 0CBOEHH S JUCIHUILIUHBI

1. http://window.edu.ru/library - HWudopmanmonnas cuctrema «EauHOe OKHO
J0CTyIa K 00pa30BaTeIbHBIM pecypcam»

2. http://biblioclub.ru - DnekrpoHHO-OMOIMOTEYHAs CUCTEMA « Y HUBEPCUTETCKAS
OnOIMOTEKA OHJIAKHY.

3. http://www.consultant.ru - Odunmanehslii caiiT komranuu «KoHCymbTaHT
[Tmroc».

10MeTtoauyeckue yKazaHus AJsi 00y4alOUIUXCsl 0 0CBOEHUIO TN CHUILTUHBI

OCHOBHBIMHM BHUJaMU ayJIUTOPHOU pabOTHI CTYJEHTA MPU U3YyYEHUU TUCIUTUIIMHBI
«buoTexHUYECKHe CUCTEMbl MEUITMHCKOTO Ha3HAYCHUSI» SIBIISIOTCS JICKINH, J1abopaTop-
Hble 3aHATHA. CTYJEHT HE MMEET MpaBa MPOMyCKaTh 3aHATHs 0€3 YBOKUTEIbHBIX IPUYHH.

Ha nexnmsix u3mararoTcst ¥ pa3bsCHAIOTCS OCHOBHBIC MOHSATHS TEMBI, CBSI3aHHBIC C
HEl TEOPETHUYECKUE W TPAKTUICCKHE MPOOJIEMBI, JAIOTCS PEKOMEHIANMH ISl CAMOCTOS-
TEIBHON paboThl. B X0/€ MeKknuu CTyACHT M0JDKEH BHUMATEIBHO CIIYIIATh U KOHCIICKTH-
pOBaTh MaTEpHAIL.

N3yuenne Hanbosee BAXKHBIX TEM WM Pa3eioB TUCIUTLIMHBI 3aBEPIIAIOT Jlabopa-
TOPHBIC U MPAKTHYCCKUE 3aHATHS, KOTOPhIE 00€CIIeUYNBAIOT: KOHTPOJIb IMMOATOTOBICHHOCTH
CTYJIEHTa; 3aKpeIieHne yueOHOro MaTepuasa; MpuoOPETEHUE OMbITa YCTHBIX MyOIUYHBIX
BBICTYIUICHU, BEJICHUS JUCKYCCUU, B TOM YUCJIE apTyYMEHTAIIMU U 3aIUTHl BHIIBUTAEMbBIX
ITOJIO’KEHUM U TE3UCOB.

JlaGopaTOpHBIM 3aHATHUSIM MPEIIIECTBYET CAMOCTOsTEIbHAsI paboTa CTyJE€HTa, CBS-
3aHHAs C OCBOCHUEM MaTepuala, MOJyuYeHHOTO Ha JISKIHIX, 1 MaTepUaIoB, U3JIOKEHHBIX
B yueOHMKaX M Y4EOHBIX MOCOOUSIX, a TAKKe JTUTEpAType, PEKOMEHIOBAaHHOM TMPErno/iaBa-
TEJIeM.

KadecTBo yueOHO# pabOTHI CTYIEHTOB MPEMOJaBaTeIb OIICHUBAET 10 PE3YJIbTaTaM
TECTUPOBAHUS, COOECEIOBAHNUS, 3aAIUTHl OTYETOB 1O JJAOOPATOPHBIM padOTaM M TPAKTH-
YECKUM 3aHSATHSIM.

[IpenomaBarens ye Ha MEPBBIX 3aHATHIX OOBACHSACT CTyACHTaM, Kakue (DOpMbI
OoOy4YeHHS CIIeIyeT UCIOJIB30BaTh MPU CAaMOCTOSATEILHOM W3YYCHUH AUCIHUILUIMHBI «be3o-
MaCHOCTH JKHU3HEICSITCIIbHOCTHY . KOHCIICKTUPOBAHKME YIeOHOM TUTEPATYPhI U JICKIIHH, CO-
CTaBJICHUE CJIOBAPEM MOHATUN U TEPMUHOB U T. II.

B mporiecce oOyueHus mpemnoiaBaTesid UCIOIb3YIOT aKTUBHBIE (POPMBI pabOTHI CO
CTyJICHTaMU: YTCHHE JICKIIUA, IPUBJICUEHNE CTYJEHTOB K TBOPUYECKOMY MPOIIECCY Ha JIEK-
IIUSAX, OTPAOOTKY CTYJE€HTAMU TMPOIYIIEHHBIX JIEKIUM, YJ4aCTHUE B TPYIIIOBBIX W WHIUBU-
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TyaJIbHBIX KOHCYJIbTAIUAX (coOecemoBaHuu). DT (HOPMBI CIIOCOOCTBYIOT BHIPAOOTKE Yy
CTYJICHTOB yMEHHS paboTaTh ¢ YYCOHHKOM W JuTepaTypoul. M3yueHnue nurepatypbl co-
CTaBJISIET 3HAYUTENBHYIO YAaCTh CAMOCTOATEIBHON padOThl CTyJ€HTa. JTO OOJIBIION TPy,
TpeOyIOIMi YCUITMNA U KeJlaHus CTyAeHTa. B camoM Hauane paboThl HaJl KHUTOM Ba)KHO
OTIPENIEUTh 1IeJIhb W HAmpaBJIeHUE 3TOi paboThl. [IpounTaHHOE CleayeT 3aKpenuTh B IMa-
Mata. OTHUM U3 MMPUEMOB 3aKPETUICHUSI OCBOCHHOT'O MaTepHuaia sIBISETCS KOHCIIEKTHPO-
BaHUE, 0€3 KOTOPOro HEMbICIUMAa Cephe3Hasl paboTa Haja auTeparypoil. CucTeMaTuieckoe
KOHCIICKTUPOBAHHUE TTOMOTAET HAYYUTHCS MPABWIBHO, KPATKO W YETKO W3JIaraTh CBOWMU
CJIOBAMH MPOYUTAHHBIA MaTepHUal.

CamMocTosTeNbHYI0 paboTy ClielyeT HaUYMHATh C MepBbIX 3aHATHI. OT 3aHATHS K 3a-
HSTUIO HYKHO PEryJIsipHO MPOYUTHIBATH KOHCIIEKT JICKIUH, 3HAKOMHUTHCA C COOTBETCT-
BYIOLIUMU pa3ziesiaMi yueOHHKa, YUTaTh U KOHCIIEKTUPOBAThH JIUTEPATYPY MO KAKIOU Te-
Me nucuurinHbl. CaMmocTosiTenbHas padoTa JaeT CTyJIeHTaM BO3MOXHOCTh PaBHOMEPHO
pacnpenenuTh Harpy3Ky, crocoOCTByeT Oojee TiyOOKOMY M Ka4yeCTBEHHOMY OCBOCHHIO
y4yeOHOro martepuana. B cimydae HEOOXOAMMOCTH CTYAEHTHI O00paliaroTcsl 3a KOHCYJIbTa-
el K TpernojaBaTelio MO BOMPOCAaM TUCIUIIINHBI «BHOTEeXHUYECKHE CHCTEMBl MEu-
IIMHCKOTO Ha3HAYCHUS) C IEITbI0 OCBOCHUS U 3aKPETUICHHSI KOMIICTCHITUH.

OcHOBHas 1IETh CAMOCTOSITEIPHOM PabOTHI CTYACHTA MPU MU3YYCHHUH TUCITUTIIMHBI
«brnoTeXHUYECKHE CUCTEMBI MEAWIIMHCKOTO HAa3HAYCHUSA» - 3aKPEIHUTh TECOPETUUCCKUE
3HAHMS, TTOJTYYCHHBIC B MPOIIECCE JEKIIMOHHBIX 3aHATHH, a TakKe COPMHUPOBATH MPAKTH-
YECKHE HAaBBIKH CAMOCTOSITEILHOTO aHAIIW3a OCOOCHHOCTEN JUCITUTIINHBI.

11ITepeyensr MHPOPMANMOHHBIX TEXHOJIOTHIl, HUCMOJb3YyeMbIX MPHU OCYHIECTB-
JICHUM 00pa30BaTeJIbHOI0 Ipouecca Mo AUCHUIUVIMHE, BKJIKYAs I[epe4YeHb Ipo-
rPaMMHOIro odecrnevyeHusi 1 UHPOPMALMOHHBIX CIPABOYHBIX cUCTeM (IPU He00XO-
AMMOCTH)

Libreofficeoneparmonnas cuctema Windows

AnTuBupyc Kacnepckoro (umu ESETNOD)
- Proteus Professional Demonstration https://www.labcenter.com/downloads/

120nncanue MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI 1JIs1 OCYIecTB-
JIeHUs1 00pa30BaTeIbHOIO Mpoecca 1Mo JMCIUIIHHE

VYyebHas aynutopusi Juisi TPOBENCHUS 3aHSITHHN JICKIIMOHHOTO THUMA , ayJUTOPUH,
OCHAIIICHHbIE y4eOHOW MeOEeNbl0: CTOJBI, CTYNbs I OOYYaloIIUXCs; CTOJ, CTYJNbs JJIs
0Oy4JaroIuxcsi; CTOJ, CTYJ JIJIsl IPETojaBaTens; JOCKa.

Ocummnorpad OCY-10B (5337)

Ocummnorpad OCY-10B (5337)

Ocummnorpadg OCY-10B (5337)

Ocummnorpad OCY-10B (5337)

Ocuunorpad OCY-10B (5337)

['eneparop GFG-8215A (6567)
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['eneparop GFG-8215A (6567)

['eneparop GFG-8215A (6567)

MusnurecnaMeTp nOpTaTUBHBIM yHUBEpCANbHbIA TITY

Benorpenaxép «Toprano-Ilxa3»

KoMIIIEKT MOHTaXHO-U3MEPUTENIBHBIX CPEACTB U HAOOP AeTaliel K HeMy — 1 mIT.

VYerpoiictBo st maiiku  SR-979 IlasnpHas cranmus (ropsumii Bo3myx) SOL
(15995.74).

13 OcobeHHOCTH peau3anUM JUCHMILIMHBI 1JIA MHBAJIUAOB M JIUI C OTPAHM-
YeHHBIMHU BO3MOKHOCTSIMU 310POBbSI

[Tpu oOydeHuu Ul ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 37]0POBbSI YUUTHIBAIOTCS UX
UMHAMBHUAYyaJIbHbIE Ncuxodu3nueckrue ocodeHHocTu. OOyueHre MHBAIMIOB OCYILECTBIIS-
€TCSl TaK’K€ B COOTBETCTBUM C WHIWBHUyAJIbHOW MPOrpaMMoON peadMIMTALMM WHBAINA]A
(Ipu HATUYKH).

s nuy ¢ napyweHuem ciyxa BO3MOXKHO MpeocTaBlieHne yueOHoi nHdopmMaluu B
BU3yaJIbHOM (popMe (KpaTKHil KOHCHEKT JIEKIMI; TEKCThI 3a/laHuii, HalleYaTaHHbIE yBEIU-
YEeHHBIM MIPU(TOM), HA ayJUTOPHBIX 3aHATUAX JOIYCKAETCS MPUCYTCTBUE ACCUCTEHTA, a
TaK)XXECYPAONEPEBOAUUKOB U TU(PIOCYpIONEPEBOIUMKOB. TeKylnid KOHTPOJb ycIieBae-
MOCTHU OCYIIECTBJISIETCSI B NMUCbMEHHOW (opMe: 00ydaromuiicss TMCbMEHHOOTBEYAET Ha
BOIPOCHI, TUCEMEHHO BBHITIOJHAET MpakThuueckue 3ananus. Jlokman (pedepar) Takxe mMo-
’KET ObITh MPEACTABIEH B MUCbMEHHON (popMe, IPU ITOM TPEOOBAHUS K COACPHKAHHUIO OC-
TAIOTCSl TEMHU K€, a TPEOOBaHUS K KAUeCTBY M3JIOKEHHS MaTepuana (MOHATHOCTh, KauecT-
BO p€YM, B3aUMOJCHCTBUE C ayAUTOPUEN U T. 1I.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIHE TpE-
OoBaHMs, MPEIBABIISIEMbIE K MUCHbMEHHBIM paboTaM (KauecTBO 0(hOPMIICHHS TEKCTA U CITH-
CKa JINTepaTypbl, FPAaMOTHOCTh, HAIMYHE HILTIOCTPAIMOHHBIX MaTtepHayioB U T.1.). IIpo-
MEXYTOYHasl aTTecTalus IS JIMI C HapyLIEHUSAMH CIyXa MPOBOAMUTCS B MUCbMEHHOU
dbopme, Mpu 3TOM HUCIONB3YIOTCA 00IIMEe KpuTepuu oueHuBaHus. [Ipu HeoOxonumocTu
BpeMs MOATOTOBKU K OTBETY MOKET OBbITh YBEITUYEHO.

na nuy ¢ Hapywenuem 3peHus AONMYCKAETCS ayAHalIbHOE TpelocTaBiIeHue HHPOP-
Malli{, a TakXe HMCIOJIb30BaHUE Ha AyJUTOPHBIX 3aHATHSAX 3BYKO3AINKCHIBAIOIIUX YCT-
poMcTB (IMKTO(POHOB U T.n.). JomyckaeTcss MpUCYTCTBHE Ha 3aHATUSAX acCUCTEHTa (I10-
MOIIHHMKA), OKa3bIBAIOIIETO O0yUYaIOIMMUMCs HEOOXOIMMYIO TEXHUYECKYIO MTOMOIIb. TeKy-
U KOHTPOJIb YCTIEBAEMOCTH OCYIIECTBIISIETCS B YcTHOU (popme. [Ipu mpoBeneHnu mpo-
MEXYTOYHOM aTTeCTaIluu JJIsl JIUIl C HAPYIICHUEM 3PEHHUs TECTUPOBAHUE MOXKET OBITh 3a-
MEHEHO Ha YCTHOE coOeceJ0OBaHKE 110 BOIIPOCAM.

Jna auy ¢ 0cpaHudeHHbIMU BO3MONCHOCHAMU 300pPOGbS, UMEIOWUX HAPYUEHUs
ONOPHO-08U2AMETbHO20 annapama, Ha ayJUTOPHBIX 3aHATHUSAX, a TaKKe MPU NPOBEICHUN
IpoLEeAyp TEKYLIET0 KOHTPOJIS yCIIEBAeMOCTH U MPOMEXKYTOUYHOU aTTECTAllMd MOTYT OBbITh
MPEAOCTABIECHb HEOO0XOIMMBbIE TEXHUUYECKHE CPe/CTBA (IEPCOHATBHBIN KOMIBIOTEP, HO-
yTOYK WM APYrod rajpkeT); AOMYCKaeTcsl MPUCYTCTBUE aCCUCTEHTa (aCCUCTEHTOB), OKa-
3BIBAIOIIETO OO0YYAOUIMMCS HEOOXOJAUMYI0 TEXHHUYECKYIO MOMOIIb (3aHsATh pabouee Me-
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CTO, MEPEIBUTATHCS M0 AyAUTOPUH, MPOUYUTATH 3aJaHHe, O(POPMUTH OTBET, OOIIATHCS C
IIPEMNOIaBATENIEM).
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14JIucT 1OMOJTHEHUI ¥ U3MEHEHHU, BHECEHHBIX B Pa004yI0 NporpaMmy

AUCHUITIIINHBI
Howmepa crpanuig OcHoBaHue i
HW3MEHEHMUS U T10]I-
Howmep u3- Bcero Ha- a
n3Me- 3aMeHeH- AHHYJIMPOBAH- HO- MUCH JIMIIA, TPOBO-
MEHEHHS CTpaHuIl | Ta
HEHHBIX HBIX HBIX JIMBIIIEr0 U3MEHE-

BBIX

HUA




