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AHHOTALIUA
AUCUMILIUHBI (Y4e0HOI0 Kypca)
b1.5.16 DnexkTpoHHbIe H3MepHUTeIbHbIE NPUOOPHI U JATYMKH HHPOPMALHUA

(MHOEKC M HAUMEHOBaHKE JUCIUIUTHHBI (y4eOHOTO Kypca))

1. Ilesan W 3a1a4M M3YYeHHUs] JUCHHIJIMHBI (Y4€0HOI0 Kypca)

Iens — dbopMupoBaHUE y CTYICHTOB NPO(ECCHOHATBLHBIX KOMIETEHIIUHN, HE-
00XOUMBIX JJI Pa3pabOTKH M 3KCIUTyaTallMd YCTPOMCTB C UCIOJIB30BAaHUEM 3JICK-
TPOHHBIX JTaTYUKOB, a TaKXKe JUIsl PabOThI ¢ AJIEKTPOHHBIMA M3MEPUTEIHHBIMH TIPH-
O6opamu.

3amaun:

1. Hayuutsb pa3pabaThiBaTh 3JIEKTPOHHBIE CXEMbI C UCIIOJIb30BAHUEM JIATYHUKOB
IPOMBIIIEHHOHN 3JIEKTPOHUKH PA3TUYHBIX TUIIOB.

2. Pa3BUTh y CTYJEHTOB HaBBIKM Pa3padOTKH aJrOPUTMOB pabOThl M3MEpHU-
TEJbHBIX CUCTEM.

3. Pa3BuTh y CTy/IEHTOB HaBBIKM PAOOTHI C U3MEPUTEIBLHON TEXHUKOM /IJIsl aHa-
au3a paboThl peajbHBIX CHCTEM, a TaKKe BBIPAOOTKE pElIeHUN MO MOUCKY U
YCTPAHEHUIO HEUCITPABHOCTEN.

4. BpipaboTaThb YMEHHS CO3[aHUSl YCTPOICTB Ha OCHOBE COBPEMEHHOI 3iie-
MEHTHON 0a3bl ¢ NPUMEHEHHUEM MHKPOIPOLIECCOPHOM TEXHUKH, HAIMCAHMS
IPOrpaMMHOI0 OOecredeHus JUIsl onpoca JaTYUKOB, 00OpabOTKH MOTy4YEeHHOU
UH(pOpMAIUH U [Iepelaytl 110 CTAHJAPTHBIM KaHaJlaM JaHHbIX.

2. MecTo TMCHHILTHHBI (YueOHoro kypca) B ctpykrype OIIOITI BO

Jannas mgucruruimHa (yaeOHbIH Kypce) oTHOCUTCS K bioky 1 «JluciurinHb
(Momymnm)» (6a3oBast 4acTh).

Juctummael, ydyeOHble KypChl, HA OCBOCHHHM KOTOPBIX Oa3WpyeTcs JaHHAs
mucruiuinHa (yu4eOHBIM Kypc) — BhICIIasg MaTeMaTtuka, husuka, nHQopMaTHKa, OCHO-
BbI 3JICKTPOHHOUN TEXHUKHU.

Jucruruiael, y4eOHbIe KYpChI, JIJII KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHHUS,
HABBIKU, IpUOOpETaeMble B Pe3yJbTaTe M3Y4YCHUS NAaHHOW AUCIUIUIMHBI (Y4eOHOTO
Kypca) — BBIIIOJHEHUE BEINYCKHOW KBaTU(DUKAITMOHHONW PAOOTHI.




3. Ilnanupyembie pe3yJbTaThl 00y4eHHs MO AUCHUILIMHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIC C IVIAHHMPYEMbIMHU pe3yJIbTATAMHM OCBOCHUS 00pa3oBaTe/ib-
HOM MPOrpamMMbl

DopmMupyemblie H
KOHTPOJIUpYyeMbIe
KOMIIETEHUMH

Ilnanupyembie pe3yJibTaTbl 00yUeHH I

- CIIOCOOHOCTH UCIOJIh-
30BaTh METO/bI aHAM3a
Y MOJICJIMPOBAHUS
BJIEKTPUUYECKUX LETNEN

(OTIK-3)

3HaTh: OCHOBHBIC ITOHATHUS CI)I/I3I/IIIGCKOI‘O H MaTceMaTH4C-
CKOI'ro MOACINPOBAHUS

YMeTh: TpUMEHSATh METOJ aHAJIOTHM Juisl u3MepeHuil Qu-
3UYECKUX BEJIMYMH, pa3padaTbiBaTh AIEKTPUUECKHE CXEMBI
VU3MEPUTEIIBHBIX YCTPOUCTB

BJ'IaI[eTBZ HaBbIKaMH pa6OTBI C MakKCTHBIMHU IlJIaTaMH

- CIIOCOOHOCTh TPUME-
HSTh COOTBETCTBYIO-
Ui GU3NKO-
MaTEeMaTHYECCKUH ara-
paT, METOJIbI aHAJIN3a U
MOJICITUPOBAHMSI, TE€O-
PETHUYECKOTO M IKCIIe-
PUMEHTAIBHOTO MCCIIe-
JOBaHUS TIPU PEIICHUU
npodeccuoHaTbHBIX
3agau (OI1K-2)

3HaTh: MCTOABI TCOPCTUHUCCKOI'O HCCICIOBAHUA, oco0eH-
HOCTHU HCIIOJIb3OBAHUA U3MCPUTCIIBHBIX HpI/I60pOB n aart-
YUKOB I/IH(i)OpMaIII/II/I IMpU SKCIICPUMCHTAJIbHBIX HMCCIICAOBA-
HUAX

YMeTh: BbIOMpATh TUIBI JATYMKOB, MPUOOPOB HAMITYUIITUM
o0pa3oM MOAXOASIIMX JJIsi KOHKPETHOUW MNpodecCroHab-
HOM 3aJ1ayu ¢ YYETOM PEKUMOB U 33JJaHHBIX IAPAMETPOB

BJ'IaJIGTbl HaBbBIKaMU CpaBHeHI/ISI I/I3M€pI/IT€J'IBHBIX l'IpI/I60-
POB U JATYHUKOB PA3JINYHLIX BHUI0B, HABBIKAMHU IIPpOIrpaM-
MUpOBaHUSA COBpeMEeHHbIX AVR MHUKPOKOHTPOJJIEPOB H
Arduino

TemaTnueckoe cogepkaHue JTUCUUIJINHBI (Y4eOHOr0 Kypca)

Paznea,
MOIYJIb

Iloapasznen, Tema

Monayns 1

W3mepenne pu3nveckux BEIMYUH

Monayns 1

EnnHuibl n3MepeHnid U CTOpHST U3MEPEHU T

Monayns 1

OTaJIOHBI

Monayns 1

N3mepurensubie mpubopsl. Knaccudukamnms nsmepenuit

Mopynsb 1

Mertoas! ¥ npUHIUIBI H3MepeHnil. CTpaTeruu u3MepeHui.

Mogynsb 2

JlaTunku TeMnepaTypsl U BIaXXHOCTH

Mogynsb 2

HaT‘-II/IKI/I MArdvuTHOI'O I10JIA, TOKA U HAIIPSAKCHU S

Mopyns 2

NuaykTUBHBIE U €MKOCTHBIE JATYUKH MPHUOTMKEHUS, YIbTPa3BYKOBbBIE
JaJIbBHOMEPBI

Monayns 2

(DOTOBHGKTpI/I‘-ICCKI/Ie JaTYNKH

Monayns 2

I[aT'-II/IKI/I JaBJICHUA MU pacxoaa

Monyis 3

BosibTMeTpHI M amniepMeTphl

Monyis 3

HBMGpI/ITeJ'II/I COIIPOTHUBJICHUA

Monyis 3

MynbTUMETPBI

Monyis 3

Ocuusnorpadsl

Monyis 3

Cnenuann3upoBaHHbIC 3JIEKTPOU3IMEPUTEIbHbBIEC TPUOOPHI U KOMILIEKCHI

4




Monayns 4

MuxkponponeccopHasi TEXHUKA

Monayns 4

[TonxmroueHNe TaTYMKOB HMHPOPMAIIUN M UCIIOTHUTEIBHBIX YCTPONCTB K
KoHTposuiepy Arduino

Monayns 4

OCHOBBI TTPOTPAMMHUPOBAHMSI U3MEPHUTEIBHBIX CUCTEM Ha 0a3e KOHTPOJI-
aepa Arduino

Monayns 4

[Ipumep peanusanuu U3MEPUTEIBHON CUCTEMBI B OHJIAUH-3MYJISITOPE

Monayns 4

HpOMBIH_UIeHHBIe HN3MCPHUTCIIBHBIC CUCTCMBbI

OO0wmas Tpy10eMKOCTh JUCHMILUIUHBI (YueOHoro kypca) — 4 3ET.




4, CprKTypa H CoaepRaHuEC TUCHUIIJIMHBI (yqeﬁﬂoro Kypca) DJIeKTPOHHBIE H3MEPUTENbHbIE MPUOOPHI M AATYUKUA HH(OPMAIIUT
(HaMMEeHOBaHUE JUCITUTLTAHEI (Y4eOHOT0 Kypca))

Kypc uzyuenus 2

Pa3pen, Moapasznes, Tema Bujbl yue6Ho# padoThl Heo0xonumbie ®opmbI Pexomenny-
MOAYJIb KonTakTHas padora CaMocTosiTesibHast padoTa MaTepHaJIbHO- TEKYIero emasl JIuTe-
(B yacax) TeXHHYeCKHe KOHTPOJIst parypa (Ne)
BCEro ®opMbI IPOBeIeHUs JeKIUH, (hopmb1 opranusanuu pecypceol (HaumeHo-
% 2 J1a00pPaTOPHBIX, IPAKTHYECKUX €aMoCTOSITeJIbHOM BaHHe oue-
g g & §- 3aHSATHI{, METOAbI 00yUeHHUs], <] pa6oTbl HOYHOTI'0
E E‘ E z 4 peanu3yronme NpUMeHseMYI0 g cpescTBa)
§ & E : E 00pa30BaTeIbHYI0 TEXHOJIOTHI0 2
g | |EF
Monayas 1 Wsmepenue dpusu- 2 6 [Touck mepBonCTOU- Jlocka menoBasi, 1-4
YECKUX BEIIMYUH HHUKOB, U3Y4YEHHE KOMIIBIOTEp, CIIELL.
JIEKLIMOHHOr'O MaTe- nab. obopyx., Me-
puana nraodeceyeHue,
HOYTOYK
Monyas 1 EnvHune! usmepe- 6 ITouck nepsoucTou- 1-4
HUH U UCTOpUS HHMKOB, U3y4YCHHE
HU3MEPEHUN JIEKIIMOHHOI'O MaTe-
puana
Monyas 1 OTanoHsl 6 ITonck nepBoucrou- 1-4
HHMKOB, U3y4YEHHE
JIEKIIMOHHOI'O MaTe-
puana
Monyas 1 HsmepurensHele 6 ITonck nepBomcToy- 1-4
mpudopsl. Kiac- HUKOB, N3y4UCHHE
cudukanus n3me- JIEKIIMOHHOI'O MaTe-
peHuit puana
Monyas 1 Mertons! 1 npuH- 6 ITonck nepBoucrou- 1-4
LIUIIBI U3MEPEHUI. HHUKOB, U3y4EHHUE
Crpareruu u3me- JIEKIIMOHHOI'O MaTe-
peHuil. puana
Monyab 2 JaTtuuku Temnepa- 6 IMownck nepBoucTou- 1-4
TYPBI U BJIA)KHOCTH HHUKOB, U3y4YEHUE
JIEKLIUOHHOI'O Mate-
puana
Monayas 2 JlaTuuKy Mar"uT- 6 ITouck nepBoucrou- 1-4




HOT'O I10J14, TOKa 1

HUKOB, U3YYCHUC

HaTpsDKEHUS JEKIIMOHHOI'0 MaTe-
puasa
Monyas 2 WHaykTHBHEBIE U ITouck nepBoucrou- 1-4
€MKOCTHBIE JaTYH- HHKOB, H3y4EHUE
KU TIPHOJIVKEHNS, JIEKIIMOHHOr'0 MaTe-
yABTPa3BYKOBBIE puana
JIAITbHOMEPEI
Monyas 2 doTornekTpuye- ITouck nepBoucTou- 1-4
CKHE JaTUYUKH HHKOB, U3y4EeHUE
JEKIIMOHHOr'0 MaTe-
puana
Monayas 2 JlaTuuku napieHus [Touck mepBouCTOU- 1-4
U pacxoza HHUKOB, U3y4EeHUE
JEKIIMOHHOr'O MaTe-
puana
Monyas 3 Bonbt™merpsr n ITouck nepsoucTou- 1-4
aMIepMeTpbl HHKOB, H3y4EHHE
JEKIIMOHHOr'O MaTe-
puana
Monyas 3 Wsmepurenu co- ITouck nepsoucTou- 1-4
MPOTHBIICHUSA HHKOB, H3Yy4eHHE
JIEKIIMOHHOT'O MaTe-
puana
Monyas 3 MynbTUMETPEI ITouck nepBoucrou- 1-4
HHKOB, H3Yy4eHHE
JIEKIIMOHHOT'O MaTe-
puana
Moayas 3 Ocnumnorpadsr JlabopaTopHasi paGoTa ITownck nepsoncroy- Jocka menosas, 3amura 1-4
Nel. Pa6ora ¢ ocumiiio- HHKOB, U3ydEHHUE KOMITBIOTED, CIIEI. oTYeTa 110
rpagom JIEKIIMOHHOT O MaTe- nmab. obopyx., Me- nabopa-
puana Jnrao0ecrieyeHue, TOPHOM
HOYTOYK pabote
Moayas 3 Cnenuanusupo- 1-4
BaHHBIE AIIEKTPO-
H3MEPHTENbHbIC
TIpUOOPHI ¥ KOM-
TUIEKCHI
Monyab 4 Muxkponpoueccop- 1-4




Hasa TCXHUKa

Monyasb 4

[oaxmrouenune
JaTYNKOB UHPOpP-
MAaIM{ ¥ UCTIONHH-
TENBHBIX
YCTPOMCTB K KOH-
Tpoiiepy Arduino

Moayasb 4

OCHOBBI IIpOrpam-
MHUPOBaHUS U3MeE-
PHUTETBHBIX CUCTEM
Ha 0a3e KOHTPOJI-
nepa Arduino

14

Monyas 4

[Tpumep peanuza-
U U3MEPUTEIIb-
HOU CUCTEMBI B
OHJIAaH-IMYJIATOpE

14

Monyasb 4

IIpomMsbliieHHBIE
HU3MEpPUTENbHBIC
CHCTEMBI

HTroro:

129




5. Kputepum n HOpMbI TeKylIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlMHU

DOopMBI TEKYIIETO KOHTPOJISI YcnoBus Jomycka Kpurepuu 1 HOpMbI OLIEHKH
3ammTa 0T4eTOB MO JIAOOPATOPHBIM | JlOTyCKarOTCs BCE CTYACHTHI Pabora cumrTaercs BBIOJHEHHOH, €CIM OHA BBHITIOJHEHBI BCE JTalbl, yKa3aH-
pabotam HBIE B METOAMYECKOM MOCOOWH, a Pe3yNIbTaThl MPEACTABICHBI IPENOIaBaTEeNIo.

[To pe3ynbTaTaM BBINOJHEHHON pabOThl MoAroTaBiuBaerca oTdyer. OTyeT 3a-
mMUIIacTCA YCTHO IO BOIIpOCaM, YKa3aHHBIM B METOANYCCKOM MOCOOMH MJIH 110
UHAMBUAYAJIbHOMY 3aJaHUI0 MO0 MOAM(UKAIMN CO3JaHHOW B paldoTe 3JeK-
TPOHHOM CXEMBbI HJIM TPOTPaMMBI.

dopma npoBeACHUS YcnoBus gomycka Kpurepnn 1 HOpMbI OLIEHKH
IIPOMEKYTOYHOM ATTECTAIUU
IK3aMeH Bemonaensr  maGopaTopHbIE COTIIUIHOY 3amumeHsl Bce padoTel. OTBETHI Ha JBa MpE/-
paboThI JIO)KCHHBIX B OMJIETE BOIIPOCA BEPHEI.
IK3aMeH Bemonaensr  mabopaTopHbIe «XOPOIIOY 3amuieHsl Bce paboThl. Kakmas HesamuineH-
paboThI Has B TCUCHHE ceMecTpa paboTa 3aMEHSIETCS OJI-

HUM JIOTIOJIHUTEIBLHBIM TEOPETUYECKUM BOTIPO-
COM Ha dK3aMeHe. B oTBeTe Ha OJMH W3 BOMPO-
COB HMEIOTCA HETOYHOCTH WM OTBET HE II0J-
HBIH,

9K3aMCH «YHAOBJICTBOPUTCIILHO» Ka;xz[a;l HCBBIIIOJIHCHHAA B TCYCHUC CEMECTpa
pa60Ta 3aMCHACTCA OJHHMM JOIIOJHUTCIBHBIM
TCOPCTHYCCKHUM BOIIPOCOM Ha 3K3aMCHC. B oTBe-
Tax Ha ABa BOIIpOoCa UMCHOTCA HCTOYHOCTH HJIA
OTBCTHI HC ITIOJIHBIC.

JK3aMeH «HEYIOBIETBOPUTENBbHO» | OTBET Ha OJMH U3 BOIPOCOB HE JJaH WJIM IOJHO-
CTBIO HEBEPHBIH.

«YHAOBJICTBOPUTCIIBHO»

«HCYHOBJICTBOPUTCIIBHO»




6. Kpurepuu 1 HOpMBI OLIEHKH KYPCOBBIX padoT (POeKTOB)

Kypcosas paboma unu kypcosoii npoekm e npedycmompeHsl y4eOHbIM NIAAHOM.

/. IlpuMepHasi TeMATHKA NMUCbMEHHBIX padoT (KypcoBbIX, pedepaTos,

KOHTPOJIbHBIX, PACYeTHO-TPapuIecKux u aAp.)

JlanHbli pa3zaen B yueOHOM Kypce HE IPELyCMOTPEH.

8. Bonpockl K 3k3aMeHy (3a4eTy)

Ne n/nn Bomnpockel

1 Enunutipl, cucteMbl €IMHUIL U DTAJIOHBI

9 Pa3HOCTB AJIEKTpUYECKUX MOTEHIIUATIOB, MIEKTPUUECKUN TOK, dIEKTpUYE-
CKO€ COIMPOTHUBJICHUE

3 EMKOCTB, MHAYKTHBHOCTbH, 4aCTOTA

4 Meton OTKIIOHEHUHM, PA3HOCTHBIN METO/I, HYJI€BOM MeTo/1 u3MepeHus Gu-
3UYECKUX BEITUUUH

5 KomnieHncaninoHHBIH 1 MOCTOBOM METOJIbI U3MEpeHUsT (PU3NUECKUX BEIH-
YUH

5 Merton yepeoBaHUs U METOJ MOJCTAHOBKH M3MEPECHUS (PU3MUECKUX Be-
JTUYUH

7 Mertonbl aHANOTUi, MOBTOPEHUHN U MepeurcieHus sl u3Mepenus pusu-
YECKHX BEJIMYHH

8 Crpareruu n3mepeHui

9 OmunbKu N3MepeHus, CHCTEMAaTHYECKUE U CITyYalHbIe ONTMOKU

10 | O6patHOe BAMSTHUE HA U3MEPSEMbI 0OBEKT U COTJIACOBAHUE
XapaKTEepUCTUKH HU3MEPUTEIIBHBIX CHUCTEM: YYBCTBHUTEIBHOCTb, MOPOT

11 | 9yBCTBHUTENBHOCTH, pa3pemiaromnias crocoOHOCTh, HEIMHEHHOCTD, Tpeie-
JIbl U3MEPEHUM, TUHAMUYECKUN TUANIA30H

12 | [lomexu

13 | CtpykTypa W3MepUTEIbHBIX CUCTEM

14 beckoHTaKTHBIE JaTUYMKU MPUOTMIKEHUS

15 | beckoHTaKTHBIC JATYUKU (HOTOITIEKTPUIECKOTO THIIA

16 | UaTepdeiichl BRIXOJHOTO YCTPOMCTBA AaTUYUKA

17 AHanoroBble JaTUYUKH JJIS1 CHCTEM aBTOMAaTHU3aIuU

18 | Beibop u npuMeHeHHs TaTYNKOB

19 | [onkirodeHue NaTYMKOB K IETSIM MTUTAHKS U YIIPaBJICHUS

20 | [lowck HencrpaBHOCTEH MpU MPUMEHEHNUN TUCKPETHBIX JATYUKOB

21 | JlaTuuku TeMmepaTypbl

22 JlaTauky gaBineHUs

23 Pacxonmomepsl

24 | laTauK¥ ypOBHS

25 | JlaT4nKu TOJIOKEHHUS




26

JlaTuuKu paccTossHus

27 | YcTpolicTBa ynpaBiieHUs MPOIIECCOM MOMCKA HEUCIIPABHOCTEH U TaTUYUKHU

28 | ABTomMaTu3npoBaHHble u3MeputenbHble cucteMbl. lluna IEEE-488

29 Pabora ¢ ocuumnorpadom. Hactpoiika macmitaba oToOpa)keHusi cCurHaia
Y CUHXPOHM3AIUN

30 I/ICHOHbsoBaIiH/Ie MYJIBTUMETPA JJISI U3MEPCHHS TOKOB, HANPSDKCHHH, CO-
POTUBJICHUH, TEMIIEPATYPHI, YACTOTHI

31 | RLC-metp

30 O¢pdexr Xomma. Buasl 1aTyukoB MarHUTHOroO nojis Ha 3ddexre Xoma.
O6s1acTy X NPUMEHEHHUSI

33 | MarnuTope3ucTuBHBIN 3 PekT u gaTunku Ha ero ocHoe. Jluck Kopbuno

34 Db dexr Buranga u gaTyukyd Ha ero OCHOBe. TexXHUYECKHe XapaKTepu-
CTHKHU W 00JIaCTH IPUMCHEHHMsI TaTYNKOB Ha dhdekre Buranga

35 | UHaQyKIMOHHBIA TaTYMK MAarHUTHOTO TTOJIS

36 | KoHTakTHBIC 1 OECKOHTAKTHBIC JATYNKHM TOKOB M HAIIPSKECHUH

37 | DddexTt 3eedbeka u Tepmonapbl. CxeMbl U3MEPEHUI Ha OCHOBE TepMonap

38 Pe3ucTuBHBIC AETEKTOPHI TeMrepaTypbl. CXeMbl U3MEPCHHI TeMIlepaTy-
pBI HA OCHOBE PE3UCTUBHBIC JIETEKTOPOB

39 | TepmopesucTopsl

40 | MuKpOIpOIIECCOPHBIC N3MEPUTEIBHBIC CHCTEMBI

41 | UHTerpasibHble JATYUKHU TEMIIEPATYPhI

42 | JlaTuuku BIaXHOCTH

43 NuayktuBHble natuuku npubnvxenus. [lpunnun geiictBus. Cxema mu-
TaHUs

44 EmkocTtabie natuuku npubmmxkenud. [Ipunnun neiictBus. Cxema nura-
HUS

45 | [TpuGops! 115t U3MEPEHUST COMPOTUBIICHUS. MeroMMeTphl

46 | 3smepuTenu TOKa yTEUKU

47 ®doTorIeKTpUUeCcKre JaTYUKU. OCHOBHBIE BUBI

48 | Ilpumenenust GOTORIEKTPUUECKUX JATYMKOB B CUCTEMAX aBTOMATH3AIIUU

49 | lubdepennumanpabie gaTauky gapieHus. O01acTy X MPUMEHEHUS

50 [Tbe3031€eKTpUUECKUE TaTUNKH JABJICHUS. TE€H30IaTYNKU

51 JlaTurky pacxo/ia JKHJIKOCTEH 1 ra30B qudhepeHIInaIbHOTO THIIA

52 JlaTunku pacxoja >KUIKOCTEN U Ta30B CKOPOCTHOTO THIA

53 | MaccoBble JaT4YuKH pacxoja

54 Hactpoiika 11udpoBsIX TOPTOB BBOJIa-BBIBOJIA MUKPOKOHTPOJIEPOB U1
MIOJIKJTFOUCHMSI TATYUKOB Y UCTIOJIHUTEIHHBIX YCTPONCTB

55 Oco0eHHOCTH TOAKITIOUEHUSI U pabOTHl JATYMKOB WHGOpMAIIH ¢ T PO-
BBIM BBIXOJIHBIM WHTEpGhEHcoM

56 Croco6b1 mepenaun uHGOpPMAIMK OT U3MEPUTENBHBIX MPUOOPOB B TEP-
COHABHBIA KOMITbIOTEP. OCHOBHBIE HHTEP(DEHCHI

57 Brei6op (oTodnekTpuyecknx MATYMKOB JUIsl aBTOMATH3allUd TEXHOJIOTU-

YECKHUX MPOIECCOB
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Bbei6op natyumkoB TemmepaTypsl UIsi aBTOMATHU3AlMM TEXHOJOTHMYECKHUX

58
IIPOLIECCOB

59 CxeMbl U3MEPEHHSI TOKOB B 3JIEKTPUYECKUX CXEMaX C MOMOIIBI0 OECKOH-
TAaKTHBIX JATYMKOB

60 Hudpossie nHTEpPECH MOAKIIOUEHUS TATYMKOB B U3MEPUTENIbHBIX CHU-
cTemMax

61 | CuctemMbl TEXHUYECKOTO 3pEHUS
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9. ®oHA OLEHOYHBIX CPEeACTB IS NMPOBEJACHHUS NMPOMEKYTOYHON aTTe-
CTAlUM 00Y4YaIOIUXCH M0 AUCUMILIHHE
9.1. [IacnopTt poHAA OLIEHOYHBIX CPEACTB

Kox konTposmpye-
MO KOMIIEeTEHIIUH
(1M ee yacTu)

HaumenoBanue
OLICHOYHOI'0 CpeacTBa

Ne KouTpoJsmpyemsblie pa3aeibl
n/n (TeMbl) IMCHUNIMHBI

Hanucanue npocrenmux
OpOrpaMM JJisi MUKpO-

1 | xoHTpOMIEpa AJ yIpaBICHUS OIIK-3 Keiic-3amaua
UCIIOJTHUTEIBHBIMHU 3JICK-
TPOHHBIMHU yCTPOICTBAMU

2 | Peanuzanus >5eKTpUYECKUX
CXEM C ITOMOIILI0 MAKETHBIX OIIK-3 Keic-3agaua
[u1aT

3 | JlaTtumku TeMmepatypsl; pa-
0oTa ¢ 1aTyuKamMu TeMIiepa-
Typhbl cpeactBamu Arduino;
OIPOC aHAJIOTOBOT'O JAaTYMKA OITK-2 Keiic-3anaua
TEMIIEpaTyphl; epeaava pe-
3ynbraTta usmepenus no USB

B KOMIIBIOTCPHYIO BBIYUCIIN-

TCIBbHYIO CUCTCMY

9.2. TunoBbie KOHTPOJIbHbIE 32JaHUA WJIH HHbIe MATEPHUAJIbI, HE00OX0AMMbIe
JJISI OLEHKU 3HAHUW, YMEHHUI, HABLIKOB U (MJIM) ONbITA eATEJIbHOCTH, Xa-
PaKkTepu3yIIMX 3Tanbl GOPpMHUPOBAHMSI KOMIIETEHIIUI B Mpollecce 0CBOEHUS
o0pa3oBaTeJIbHOI MPOrPaAMMBbI

9.2.1. lenoBas (poJieBasi) urpa
9.2.2. Keiic-3axaua

1. 3apanmue (s1):

- C MoMoI1Ib0 KOHTPOJIJIEpAa U MAKETHOM IIAThl PEAIM30BaTh MEPEKIIOUCHUE
IIBETHBIX CBETOJIMOJIOB B 3aJJAHHOM TOPSJIKE.

- C MoMoI1bi0 KOHTPOJIJIEpa U MAKETHOM IUIaThl peAIM30BaTh MEPEKITIOUCHUE 1IBE-
ToB RGB-cBeToIMO/1a B 3aJaHHOM TTOPSIIKE.

- 3mepuTh paccTosiHue JaTYMKOM M B 3aBUCUMOCTH OT pe3yJIbTaTa U3MEPEHUM
YIPaBJISITh CBETOMOIOM.

- B 3aBUCMMOCTH OT U3MEPEHHON TATYUKOM TEMIIEPATYPhl YIPABIATH CBETOIMO-
JIOM.
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2. Kpurepumu oneHku:

- OLICHKA «OTJIMYHO» BBICTABJISETCS CTYJIEHTY, €CIIU CXeMa cOOpaHa MOJHOCTHIO
CaMOCTOSITEJIbHO M BEPHO, a IIPOrpaMma MHUKPOKOHTPOJLIEpA PEalu3yeT IOCTaB-
JICHHYIO 3aJa4y;

- OLICHKAa «XOpOILO0» BBICTABISETCS CTYACHTY, €ClIM cXeMa coOpaHa CTYyIEHTOM
BEPHO, HO C CYLIECTBEHHOW ITOMOUIBIO IPENOAABATENsA, a MPOrpaMma MHUKPO-
KOHTpPOJUIEpA PeaIn3yeT NIOCTABICHHYIO 3a/a4y;

- OULEHKa «YyIOBJETBOPUTEIBHO» BBICTABIIETCS CTYAECHTY CXeMa W IMporpaMmma
JIMIIb YaCTUYHO PEANM3YIOT IIOCTABJICHHYIO 3aJa4y;

- OLICHKA «HEYIOBJICTBOPUTEIBHO» BBICTABIISICTCS CTYNEHTY, €CIM 3ajada He
BBIIIOJIHEHA.

9.2.3. KoMmmieKT 3aiaHuii 1151 KOHTPOJIbHOI padoThI
JlaHHBIN pa3en He MPEyCMOTPEH B YUeOHOM Kypce

10. O0pa3oBaTe/ibHBIE TEXHOJOTHM H MEeTOANYECKHE YKA3aHHUS 110 OCBO-
€HHMIO TMCHUIIMHBI (Y4eOHOro Kypca)

B kypce "DnekTpoHHbIE U3MEPUTENIbHbIE YCTPOHCTBA U JAaTYUKU HHPOpMa-
" IpesyCMOTPEHO MCIIONBb30BAHME CIEAYIOIIMX OO0pa30BaTEIbHBIX TEXHOJIO-
U

- TEXHOJIOTUSl TPaJAMLIMOHHOIO O0yuYeHHs (JIeKUuH, J1abopaTOpHbIe pabOTHI,
camocCTosITeNIbHas paboTa);

- UHTEPAKTUBHBIC TEXHOJIOTHUH (JICKIIUU-IEMOHCTPALINH).
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12. YueOHO-MeTOAUYeCcKOe U MHGPOPMAIITHOHHOE

HOI'0 Kypca)

12.1. O0s3aTesibHAS INTEPATYPA

o0ecrneyeHne JUCHUNIMHBI (yuel-

Tun (yueOHUK,
yuebHoe rnocobue,
Ne y4eOHO- KonuuecTBo
bubmmorpaduueckoe onucanue
/11 METOJIMYECKOE 10- | B OMOIMOTEKE
coOue, NPaKkTUKYM,
Ap.)
I'opnees-bypreun M. A.
OO0miast 27EKTPOTEXHUKA U DIIEKTPOHUKA [DIIeK-
TPOHHBIN pecypc] : yued. mocodue / M. A. IN'opne- ObC
1 eg-BprBI/II:L ?IpMocz;a : MI'CY : Aii ITu DOp I1)\/Ie- Yuebroe nocobue "IPRbooks"
mua : ObC ACB, 2015. - 331 c. : un. - (3aeKTpo-
Huka). - ISBN 978-5-7264-1086-9.
Hanunios M. H.
WNHxeHepHbIE CHCTEMBI 3JaHUNA M COOPYKECHHI
[OnexTponHbBIil pecypc] : (dIEKTpoCcHAOXKEHUE C ObC
2 OCHOBaEm SHGKTSOTZEHI/IKI/I)(Z yqeg. nocobue / M. Yuaebroe nocodue "IPRbooks"
N. Nanwmnos, U. I'. Pomanenko ; CeB.-KaBkas. ¢e-
nepan. yH-T. - CtaBponosib : CKOVY, 2015. - 223 c.
COI''TACOBAHO
JlupexTop Hay9HOU OMOIHOTEKH A.M. Acaera

(noonuco) (U.0. amunus)
« 20 T
MII
12.2. lonoTHMTEILHAS JJUTEPATYPA U Y4eOHbIe MaTepHaJibl (Ayau0-, BUA€ON0CO0US
U 1p.)
dhonn HayuHo# 6ubmmorexku TI'Y:
Tun (y4eOHUK,
yaeOHoe rmocobue,
Ne yuebHo- Konunuectso B
wn bubnunorpaduueckoe onucanue METOINYECKOE TO- UG OTeKe
cobue, MPaKkTUKYM,
ayJino-, BUJEOTIO-
coous u J1p.)
I'mu6un E. C.
[IporpamMmupoBaHue 31EKTPOHHBIX YCTPONUCTB
[DneKTpOoHHBIH pecypc] : AMEeKTPoH. yuel. moco- .
1 | 6ue/E. C. I'nmubun, A. B. [Ipsaunos ; TT'Y ; Ua-T | YuebHoe nocobue Peno;g;opnn
SHEPreTHKHU U dJEKTPOTEXHUKH ; Kad. "IIpom.
anekrponuka”. - TI'Y. - Tonesartu : TI'Y, 2014. -
118 c. : mi. - ISBN 978-5-8259-0831-1
Kiaaccen K. b.
2 | OcHOBBI U3MepeHHA. J[aTUNKU U SIEKTPOHHBIE VYuebHoe nocobue 20

pubopsl : [yuebd. mocobue] / K. b. Knaaccen ;
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n/n

bubnuorpaduueckoe onucanue

Tun (yueOHUK,
yuebHoe mocobue,
yueOHo-
METOJMYECKOE MO-
coOue, NPaKkTUKYM,
ayJo-, BUJEOIIO-
cobus u 11p.)

KomnunuectBo B
oubmoTexe

niep. ¢ aura. E. B. Boponosa, A. JI. Jlapuna. - 3-¢
u3 . - Jonronpyausiit : Uatemnexr, 2008. - 350 c.
: wi. - bubnworp.: c. 345-346. - TIpun.: c. 325--
335. - Ilpeam. ykas.: ¢. 336-344. - ISBN 978-5-
91559-001-3

Opxos H. K.

TexHONOT s TPOU3BOJICTBA IEKTPOHHBIX CPEJICTB
[DnexTponnslit pecype] : yuebnuk / H. K. FOpxos.
- U3n. 2-e, ucnp. u pomn. - Cankr-IlerepOypr :
Jlanb, 2014. - 480 c. : mi. - (YueOHUKH IS BY30B.
CrernanpHast muteparypa). - ISBN 978-5-8114-
1552-6.

VYueOHUK

9BC "Jlanp"

TpyOuukosa B. H.

DNEeKTPOTEXHUKA M DIIEKTPOHHUKA [DIEKTPOHHBIN
pecype] : yue6. mocobue. Y. 1. Drmekrpuueckue
uenu / B. H. Tpybnukosa. - OpenOypr : OI'Y,
2014. - 137 c. - bubawmorp.: c. 137. - ISBN 2227-
8397.

YyebHoe mocoodue

9bC
"IPRbooks"

e jipyrue QOHJBI: HE IPETyCMOTPEHO
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http://www.angstrem.ru/download/datasheet/An6866.pdf

12.3. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH ''HUH-
TepHeT"

e Web of Science [DnekTpoHHBIN pecypc]| : MylIbTHANCIUIUIMHAPHAS pedepaTruBHas Oa-
3a  ganHbiX. — Philadelphia:  Clarivate  Analitics, 2016. — Pexum jgocrymna
apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc.,aHri.;

e Scopus [DnekTpoHHBIH pecype] : pedeparuBHas 0a3a nqanubix. — Netherlands: Elsevier,
2004. — Pexxum poctyma : scopus.com. — 3ard. ¢ 3kpana. — f3. pyc., aHriu.;

e Elibrary [DOnekTpoHHBII pecypc]| : HaydHas 3JeKTpoHHas OubOinoreka. — MoOcCKBa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — S3. pyc., aHri.;

e Springer Link [OnekrponHslii pecypc] : [0a3a mannbix|.— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnekTpoHHBII pecypc] : KOJUIEKIUS JIEKTPOHHBIX KHUT U3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa.
— SI3. anrn.;

e Cambridge university press [DnekTpoHHBIN pecypc] : )KypHaIbl u3aareabcTea. — Cam-
bridge: Cambridge university press, 2018 . — Pesxum noctyna : cambridge.org. — 3ari. ¢ skpaHa.
— 3. anrmn.;

e NEICON [DnektponHblil pecypc] : a1eKTpoHHas HH(OPMALIUS : apXUB HAYUHBIX KYp-
HajoB. — MockBa : HOMKOH, 2002. — Pexxum nmoctyma : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIIL.

12.4. IlepeyeHb NPOrPaMMHOI0 odecriedeHn st

HaumenoBanue I1O Konuue- PexBUM3UTHI J0TOBOPA (1aTa,
n/n CTBO JIMIeH3Mii HOMep, CPOK JIeliCTBH)

1 JoroBop No 690 oT
Windows 1398 19.05.2015r., cpok neiictBus - Oec-

CPOYHO
JoroBop No 690 oT
2 19.05.2015r., cpok neiictBus - Gec-
Office Standart 1398 cpouHo; JloroBop Ne 727 or
20.07.2016r., cpok neiictBus - Oec-

CPOYHO

12.5. Onucanue MaTepuaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM 1JIsl OCYILIeCTBJIe-
HUs1 00pa30BaTEIbHOIO MPOLECcca 10 JMCHUILIMHE (MOYJII0)

HaumenoBanue 060pyno- 3 o
BaHHBIX Y4eOHBIX KaOuHe- dakTuyeckmii aapec 5 g 2
No TOB, JJabopaTopuii, MmacTep- IlepeyeHb OCHOBHOTO y4eOHbIX KAOMHETOB, = 3 = 5
n/n CKMX H JIp. 00BEKTOB JIJI51 00opyn0BaHus JabopaTopuii, ma- g 2 % S
TIPOBE/IEHUS] MPAKTHYECKHUX CTEPCKUX M Ap. = 3 g
1 J1a00PATOPHBIX 3AHATHI a = E
VYuebHast ayauTOpHs JUIs CroJbt YUEHHYECKHE
NPOBEICHUS 3aHATUH JIEKIU- | TPEXMECTHbIE (MOHOOIOKH)
OHHOTO TUIA. Y4eOHas ayu- | CTOJ IperoJaBaTesIbCKUH,
TOpUSL IS IPOBEICHUS 3aHs- | CTyn mnpenoaasarensckui, | 445020 Camapckas
THH CEMUHAPCKOTO THIIA. JIocKa aynutopHas (Mmeno- | obmacts, I. TosbsTTH,
1 VYuebHast ayauTopus JUIs Basi), Kadenpa HanosbHas, | yi. bemopycckas, 14, 204,3 160
KYpPCOBOTO TIPOEKTUPOBAHUS | DKpaH HaBECHOW, ctanuo- | moszunus mo TIT Ne 34,
(BBITIOHEHUSI KyPCOBBIX Pa- | HApHBIA OpOeKTop, Tpo- | 3 artax, (['-322)
60T). YueOHas aynuropus IIECCOp, MBIIIb KOMITBIO-
JUIs TIPOBEJICHNUS] TPYIIIOBBIX | TEPHAasi MPOCTPAHCTBEHHAS,
W MH/IMBUJIyaIbHBIX KOH- MYJIBT JUIsl IPOEKTOpa
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n/n

HaumenoBanue 060pyno-
BAaHHBIX Y4eOHBIX kKa0HuHe-
TOB, J1abopaTopmii, MacTep-
CKHX M JIp. 00beKTOB 115
NpoBeJeHUs] MPAKTHYECKUX
U J1a00pPATOPHBIX 3aHATHIH

IlepeyeHb OCHOBHOTO
00opynoBaHus

dakTHYeCKHUil agpec
yueOHbIX KAOMHETOB,
Jiabopartopuii, Ma-
CTePCKHX H Jp.

Iiomwane, M?

KoaunuectBo

MOCaATOYHBIX
MeCT

cynbrauuii. YueOHas ayau-
TOPHS TSI IPOBEACHUS 3aH-
THH TEKyIETO KOHTPOIIS 1
IIPOMEXKYTOUYHOH aTTecTa-
IAH.

JlabopaTopus UMUTAITHOHHO-
T'0 MOJCTUPOBaHUsA. Y ueOHas
ayIUTOPUS IS IPOBEACHUS
3aHATHIA CEMHUHAPCKOTO THIIA.
YueOHast ayTUTOpuUs st
KYpCOBOTO IIPOCKTUPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX pa-
60T). YueOHast ayauropus
JUTSL IPOBEICHHS TPYTITOBBIX
1 MHIUBHUYaTbHBIX KOH-
cynbpTanuil. YueOHas ayau-
TOPUS IS IPOBEICHUS 3aHS-
THH TEKYIIET0 KOHTPOIIS U
MPOMEKYyTOYHON aTTecTa-
LIAH.

Iyt »snexkTpuyeckuii, cro-
J6I KOMIBIOTEPHBIE, CTOJIBI
MPEToiaBaTeNbCKUE, T0CKa
ayIUTOpHAs!, CTYNbs, KOM-
HBIOTEPHI.

445020 Camapckas
00nactp, T. TombATTH,
yi1. Ymakosa, 57,
no3uius mo TII Ne 7a,
4 srax, (2-402)

72,3

28

JlaGopartopust "TBepaoTens-
Hasl 2JICKTPOHUKA, 3JEKTPH-
YecKHe IeTH U CXEeMOTEeXHHU-
ka". YueOHast ayTuTopust 1ist
MPOBEICHUS 3aHATHH CeMH-
HapCKOTO THUIa. Y4eOHas
AyAUTOPHS IS KypCOBOTO
MPOEKTHPOBAHMS (BBINOIHE-
HUS KyPCOBBIX paboT).
VYuebOHast ayauTOpHs IS
MPOBEICHUSI IPYIIIOBBIX U
WHIIUBHUYaJIbHBIX KOHCYJIb-
Tarui. YuebHas ayquTopus
JUISl IPOBEICHUSI 3aHATUN
TEKYIIET0 KOHTPOJIS U Mpo-
MEXYTOYHOH aTTecTaluu.

Cronpl yyeHHYECKHE OJI-
HoMmecTHble, CTONBI yue-
HUYECKHE JBYXMECTHbIE,
TyMOBl MOJKaTHBIC, CTOJ
IIPEeNnoAaBaTe/IbCKUM, IIKa-
(Bl KHYOKHBIHA, mKad 1UIa-
TAHOM 2-X CTBOpYATHIH,
CTYJIBSI TIOTYMSITKHE, OTHE-
TYHNINTENb, MOJCPHHU3UPO-
BaHHBIN cTeHn «Jlyu 87»,
CTEHJ 11ab0paTOpHBIN
MKC-51n/a 503, monuTOp
Samsung740N, MOHHTOp
LG Flartron, moHuTOp
Samsung 763mb, MoHuTOp
Samsung 7508, cucrem-
HEII OJIOK microtech, oc-
muniorpag Cl-
68, ocimmiorpad C1-118,2

445020 Camapckas
obmacte, T. TompATTH,
yi1. Yiakosa, 57,

no3uius 1mo TTI Ne 1a,
5 sTak, (3-512)

68,1

37

Komnerorepnsiit knacc. [1o-
MEIEeHUE ISl CAMOCTOsI-
TENBHOH paboThL. YueOHas
AyAUTOPHS JUTS TIPOBEACHHS
3aHATHI CEMMHApPCKOTO THUIIA.
VYuebHas ayguropust ais
KYpCOBOTO IPOEKTHPOBAHHS
(BBITOJTHEHUSI KYPCOBBIX pa-
60T). YuebHas ayAuTOPHS
JUIS TIPOBEJICHNUS] TPYTIIOBBIX
W MH/IMBULyaJIbHBIX KOH-
cynbpTanuil. YueOHas ayau-
TOPHS ISl IPOBEACHUSI 3aH-
THH TEKYILETo KOHTPOJIS 1
MPOMEXYTOUYHOI1 aTTecTa-
IIUH.

Crout yueHU49eCKuil, CTyII,
KOMIIBIOTEP C BBIXOJOM B
CETh HHTEPHET

445020 Camapckast
0011acTh, . TOIBATTH,
IleHTpanbpHEIi p-H,

yi. benopycckas, 1.14,
no3unys mo TIT Ne 48,
4 srax, (I'-401)

84,8
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