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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
CeeneHuna o enagensue L3N M3KU B.B'
Bnageney, KpyTcknx B.B.
IIpenonaBarenb aernmaron __|RA9539849-KrUtsKIKNVV-T157536( Kpyrckux
(IOJKHOCTD) (moamnucek) (pacuudpoBka
MOJITTHCH)

COI'VIACOBAHO:

PyKOBOI[I/ITeJIB MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepneHwna o Bnagensue L3N M3K H.O.
06Pa30BaTeHBH0H Bnageney, Ctpenkos H.O.
HpOFpaMMBI WaeHTuduKaTOp R784cde94-StrelkovNO-f448f943 CTpeHKOB
(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (mozmucs) (pacuudpoBka
3BaHHE) TIO/AITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeeneHua o Bnagensue L3N M3U E B
3aBenyromui . Braaeney [anvMoBa E.B. o
BBIITYCKAIOIICH Ka(be[[pbl WaerTndukatop Rf4bb1f0c-ShalimovaYV-f267ebdd maHI/IMOBa
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozmucs) (pacmudpoBka

3BaHHE) TIO/AITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-1 criocoGeH ocymiecTBIsATh KPUTHUCCKUI aHAIU3 TPOOJIEMHBIX CUTYaIlMi HA OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO ACHCTBUI
N]1-2 AHanu3upyeT npoOIEMHYIO CUTYaIIUIO M OCYIIECTBIISIET €€ IEKOMITO3HUITUIO Ha
OTJIe/IbHBIE 334l
N]1-3 BeipabaTbiBaeT CTpaTEruio PEIICHMs TTOCTABICHHON 3a/1auu

2. IIK-1 Cnocoben onpeaensrs Leiau, OCYIIECTBIATh IOCTAHOBKY 331a4 IIPOEKTUPOBAHUS U
JKCILTyaTaluy, IOArOTaBINBATh TEXHUUECKNE 3aJaHHs Ha BBIIIOJHEHUE IPOEKTHBIX U
OKCIUTyaTaI[HOHHBIX paboT MO CO3/IaHUI0 YCTPOUCTB cOOpa TaHHBIX U YIPABICHHS
UHGPaCTPyKTYpOr
NJI-3 YMmeer npoBoAUTH pa3pabOTKy apXUTEKTYpPbl paJUOTEXHUUECKUX YCTPONUCTB U CUCTEM
cbopa 00pabOTKU JaHHBIX U YIPaBIECHUS UCIIOJHUTEIbHBIMU YCTPOHCTBAMHU

3. I1IK-2 CnocobeH nmpoeKTUpoBaTh paMOTEXHUYECKUE YCTPOICTBA, TPUOOPHI U UX Y3JIbI,
CHCTEMBI U KOMILIEKChI cOopa 1 00pabOTKM JaHHBIX U YIIPaBJIEHUS YCTPOMCTBAMU C yYETOM
3aJJaHHBIX TPEOOBAaHUI1 B TOM 4HCiIe U OOPTOBOrO 6a3MpOBaHUS
NJI-1 3HaeT NpUHLIMITBI TOCTPOSHHSI CUCTEM AMCTAaHIIMOHHOIO cOopa 00pabOTKH U XpaHEHUs
JAHHBIX B MHTEJUICKTYAIBHBIX PAIHOTEXHUUYECKUX CUCTEMaX U KOMILIEKCAax
NJI-2 Ymeer pa3pabaThiBaTh paMOTEXHUUECKUE YCTPOUCTBA, TPUOOPHI, CHCTEMBI U
KOMIIIEKCHI C IPUMEHEHNEM COBPEMEHHBIX TTAaKETOB IPOTPaMM ISl CKBO3HOTO
IPOEKTHUPOBAHUS

M BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: 3aniuTa 3aaaHUsA
1. 3ammra nab6oparopHoit pabotsl Ne 1 (KM-5) (JIaGoparophas pabota)
2. 3ammuTa nadoparopHoit padotsl Ne 3 (KM-7) (JlabopaTopnast pabota)
3. 3amura nabopatopHoit padoTsl Ne 4 (KM-8) (JIaboparopHas pabota)

DPopma peanuzannu: KomnerorepHoe 3a1anue
1. Tecr 1. [orpemnocTtn u3mepenuii (KM-1) (TectupoBanue)
2. Tect 2. KOHCTPYKIIMHU U3MEPUTETBHBIX IPHUOOPOB U CXEMbI BKITFOUEHHs AaT4nkoB (KM-2)
(TectupoBanue)
3. Tecr 3. Natuuku pusndeckux BennuuH (KM-3) (TectupoBanue)
4. Tect 4. CuctemHbIl aHAN3 U3MepUTenbHOro Komiuiekca (KM-4) (TectupoBanue)
5. Tect 5. Pacuet norpemnocteit usmepenuit (KM-9) (TectupoBanue)

Dopma peanuzanuu: CmemanHas Gopma
1. 3ammTa ma6oparopusix paboT Ne 2 (KM-6) (JlabopatopHas pabora)




BPC aucuunjiauHbI

1 cemectp

Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o

Pa3nen Nunexc
OUCHUTIINHEBI KM:
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2

KM-
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4

KM-
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KM-
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7

Cpok KM:

8

10

12
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14

14

15

Teopernueckast METPOJIOTUs

Teopernueckass METPOJIOTUs

[IpuHUUMIIBEI HOCTPOEHUS
U3MEPUTEIIBHBIX TPHOOPOB

[IpuHUMIIBEI TOCTPOEHUS
U3MEPUTEIIBHBIX TPHOOPOB

Tumoskle cXeMbl BKIIOUEHUS
JATYMKOB B U3MEPUTEIHHYIO
LIETh

Tumnosble cxeMbI BKIIFOUECHUSA
JaTYUKOB B U3MEPUTEIILHYIO
[eIb

I[aT‘lI/IKI/I Q)HBHHGCKI/IX BCIIMYHMH

I[aT‘lI/IKI/I Q)HBHHGCKI/IX BCIIMYHMH

IIpoexTupoBanue
IIPOMBIIIJIEHHBIX U3MEPUTENBHBIX
KOMIIJIEKCOB ISl UHTEPHETA
Bellen

IIpoexTupoBanue
IIPOMBILIICHHBIX U3MEPUTEIIBHBIX
KOMIIJIEKCOB JUJISl UHTEPHETA
BellEen

Bec KM:

10

10

10

10

10

10

10

10

20

$O06m1as yacts//Iy1s1 MpoMEKyTOYHOU aTrTecTaund

BPC kypcoBoii padoTbi/mpoekTa

1 cemectp

Paznen mucnumianHe!

Beca xoHT

POJIBHBIX MEPOIPUATHH, %o

HNunexc
KM:

KM-
1

KM-
2

KM-
3
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4

Cpox KM:

8

13

14

16

CTpyKTypHas cXxeMa U3MEpPUTEIbHOTr0 KOMILUIEKCA JIsl UHTEPHETA

Belllel 1 ONPCACIICHUC TapaMCTPOB CBs3EH MCKIY O0KaM

+

0O0630p pbIHKA TOTOBBIX YCTPONCTB M KOMIIOHEHT KOMILJIEKCa

Bp160p KOMITOHEHT CHCTEMBI (ITaTYMKOB, KOHTPOJIJIEPOB, CEPBEPOB,

KaHaJbHOTO U KOMMYTAIlMOHHOTO 000pYIOBaHUS, SI3bIKOB
MIPOTrPaMMHUPOBAHUS U OTIEPAIIMOHHBIX CHUCTEM)

OI_ICHKE[ TOYHOCTH U3MEPCHH A BCIIMYNH BLI6paHHBIMI/I JaTYMKaMH1 U

00beMa repeaBaeMbIX TaHHBIX

OrneHka CTOMMOCTH 00OPYIOBaHMS TPOEKTA




Odopmnenue padotst o 'OCT 7.32

Bec KM:

25

25

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCITUIINHE
YK-1 NJI-2yx-1 AHnanusupyer | 3HaThb: Tecr 1. [lorpemnocTtu usmepenuit (KM-1) (TectupoBanue)
IpoOJIEeMHYIO CUTYallMI0 U | METOJIMKH pacuera Tect 3. latuuku ¢puznveckux BenuauH (KM-3) (TectupoBanue)
OCYLIECTBIISAET norpemHoctei n3mepseMeix | Tect 5. Pacuet norpemnocreit usmepenuii (KM-9) (TectupoBanue)
JEKOMIIO3UIIHIO BEJIMYHH C yYETOM

OTACIBHBIC 3aJa4Hn

0COOCHHOCTEH Ha3HAYCHMUS
o0opynoBaHus
KOHCTPYKIIUHU M TPHHITAI
JIEACTBUS JaTYNKOB U
npeoOpaszoBarenei

YMeTh:

MIPOBOJINTH OICHKY
MOTPEIIHOCTH U3MEPSEMBIX
BEJINYNH

YK-1 NJ-3yk-1  BeipabatsiBaeT | 3HaTh: Tect 2. KOHCTpYKIIMM U3MEPUTENBHBIX TPUOOPOB M CXEMbI BKIIIOUEHUS
CTpaTETHIO npaBmiia 0POPMIICHHUS natunkoB (KM-2) (TectupoBanue)
IIOCTaBJIEHHON 3a/1a4M JOKYMEHTaIu1 3amura aboparopHoit pabotsl Ne 1 (KM-5) (JIaboparopHnas pabota)
YMers: Tecr 5. Pacuet norpemnocreit usmepenuii (KM-9) (TectupoBanue)
3alUIATh Pe3yIbTAThI
paboThl
IK-1 NJ-3nk-1 YMeeT npoBOAUTH | 3HATH: Tect 2. KOHCTpYKIIMM U3MEPUTENBHBIX TIPUOOPOB M CXEMbI BKIIIOUSHUS
pa3paboTKy  apXUTEKTYphl | CTPYKTYPHBIE CXEMBI natunkoB (KM-2) (TectupoBanue)
paTMOTEXHUYECKUX U3MepUTEIbHBIX TpuOopoB 1 | Tect 4. CucteMHbIil aHATN3 H3MEPUTETBHOTO KoMmILiekca (KM-4)

00paboTku
yIPaBJICHUS

YCTPOMCTB U cucteM cbopa

KOMILJIEKCOB
VYMeTs:
MPOBOJIUTH CUCTEMHBIN

(TectupoBaHnue)
3amuTa naboparopusix padbot Ne 2 (KM-6) (JlabopaTopHas pabora)
3amuTa 1abopatopHoii padotsl Ne 3 (KM-7) (JTaGoparopHas pabota)




WCIIOJTHUTEIIbHBIMU
yCTpOMCTBaMU

AHAJIN3 U3MCPUTCIIBHOI'O
KOMIIJICKCA U YBA3KY
OJICMCHTOB CUCTCMBI

I1K-2 N-1nk-> 3HaeT npuHIUIBI | 3HATH: Tecr 4. CucreMHbIii aHATU3 H3MEPUTEIHLHOTO Kominiekca (KM-4)
IIOCTPOEHUS cucteM | MHTep(ENChl JATIYMKOB, U (TectupoBanue)
JTUCTAaHIIMOHHOTO cbopa | mpeobpaszoBaTeei 3amura nabopaTopHbix padot Ne 2 (KM-6) (JTaboparopHas pabota)
00paboTKM W  XpaHEHUus | YMETh: 3amura maboparopHoii pabotsl Ne 3 (KM-7) (JIabopaTtopnast pabora)
JTAHHBIX B | MPOBOJUTH OIIEHKY 00beMa H | 3ammTa JadopaTtopHoit padotel Ne 4 (KM-8) (JTaboparopHas padota)
MHTEJUICKTYaJ IbHBIX CKOPOCTH TIepeIauul TaHHBIX
pPaIUOTEXHUYECKUX 1o uHTepdeicy ot qaTuruKa
cHCTeMaX M KOMIUIEKCAxX K CUCTEME

I1K-2 N-2nk-2 VYwMmeer | 3HaTh: 3amuTa naboparopuoit pabotel Ne 1 (KM-5) (JITabopaTopHas pabora)
pa3pabarbIBaTh OJTMH WJIM HECKOJIBKO SI3BIKOB | 3amuTa JadopatopHbix padot Ne 2 (KM-6) (JlabopaTopHast pabora)
PaAOTEXHUYECKHE [IPOrpaMMHUPOBAHUSA 3amuTa naboparopuoit pabotel Ne 3 (KM-7) (JIabopaTopHas pabora)
YCTPOMCTBA, pUOOpPHI, | OPUEHTUPOBAHHBIX HA 3ammuTa 1abopaTopHoii padbotel Ne 4 (KM-8) (JTaboparopHas pabora)
CUCTEeMBl M KOMIUJIEKCHl C | paboTy c anmapaTHBIMU
IPUMCHECHUEM cpeacTBaMu
COBPEMEHHBIX MaKeTOB | YMETh:
nporpaMM JIIsi  CKBO3HOTO | TIOAKJIIOYATh U CHUMATh
MPOEKTUPOBAHUS JaHHBIE C TATYUKOB MPHU

oMo
MHUKPOKOHTPOJIJICPOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tecr 1. llorpemnoctu u3mepennii (KM-1)

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHnst KOHTPOJILHOro MeponpusaTus: Tect 1. [lorpenHocTr U3MepeHMiA

Kparkoe conepxanue 3a1aHus:
Bonpocs! Tecra

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOAUKHU pacuera
HOTPELIHOCTEN U3MepPsAEMBIX
BEJIMYMH C Y4E€TOM OCOOEHHOCTEH
Ha3HauYeHUs 000PyIOBaHUS

1.AQCOIOTHBIE U3MEPEHUS - 3TO

OCHOBAHBI Ha MPSAMBIX H3MEPEHUSAX OTHOMN HITH
HECKOJIbKUX BEJTUYHH C UCTOIb30BAaHUEM 3HAUCHU I
¢bu3nIeckux KOHCTAaHT. Pe3ynbrat abcomroTHOrO
M3MEpEeHUsl HEMOCPEICTBEHHO BBIPAKAIOT B SAMHHIIAX
U3MEPAEMOM BETUYUHBI.

TOYHOE MPEANKUCAHNE O MOPSIKE BBITOTHEHHS ONEPalnid,
00eCTIeYnBAOIINX U3MEPEHNE (PU3MUECKON

BeJMYHMHA (PUKCUPOBAHHOTO pa3Mepa, KOTOPOU YCIOBHO
MPUCBOCHO CTAHAAPTHOE YMCIIOBOE 3HAUCHHE, PABHOE
COBOKYITHOCTbH ITPUEMOB HCIOJIb30BAHUS; IPUHIIUIIOB U
CPeNCTB U3MEpEHUi. ITO TOCTATOUYHO 00IIIee
oIpeJieJIeHUe Ha PAKTUKE YaCTO KOHKPETU3UPYIOT,
OTHOCS €T0 TOJIEKO K TIPUMEHSEMBIM CPEACTBAM
U3MEpEHUs1, HallpUMep, METO/I U3MEPEHUS YaCTOThI
9aCTOTOMEPOM, HAIIPSIKEHUS] — BOJIBTMETPOM.

OlLIeHKa pa3Mepa (PU3NUYEeCcKOl BEIMYHUHBI B BUJIE
HEKOTOPOTO YHCIIa PUHSATHIX /IS Hee eINHUIL
U3MEpEeHus

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5

Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO




KM-2. Tect 2. KOHCTPYKIIUM U3MEPUTEIbHBIX IPUOOPOB M CXeMbl BKJIKOYEHUS
narunkoB (KM-2)

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHIE

Tun KOHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJILHOr0 MeponpusaTus: Tect 2. KoHCTpyKIIMHU M3MEPUTEIBLHBIX
puOOpPOB

Kpatkoe cogep:xanue 3aganus:
TectupoBanue B cuctreme [Ipomereit

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: mpaBuWiIa  odopmieHUS 1.Kakoii rpaduik COOTBETCTBYET TOUKE 2 Ha PUCYHKE
JIOKyMEHTAIUU

a

0

B

r

pi

e

e
3HaTh: CTPYKTYpPHBIE  CXEMBbI 1.bnok b1 Ha pucyHke 370 :
U3MEPUTEIIBHBIX ~ MPUOOPOB U
KOMILJIEKCOB

[IpeoGpa3oBarens

Komnaparop

I'IMH

Cenektop

Tpurrep

Cuerunk

['enepatop cueTHBIX UMITYILCOB

Nunukarop

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-3. Tect 3. latunku ¢pusndeckux peaundu (KM-3)

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbLHOT0 Meponpusitusi: Tect 3. JlaTunku Gpu3nueckux BeTUINH

Kpatkoe conep:xanue 3aganus:
TectupoBanue B cuctreme [Ipomereit

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: KOHCTPYKUMM M HPUHLUI 1.Kakas u3 mkan reMieparyp sBIsSETCS aKTyajJbHOU B
JEeUCTBHSA JTaTYNKOB u Hacrosuiee Bpems?
npeoOpasoBareieit

MIITIL-68

MIITIHI-63

MIITILI-88

MIITII-34

2.I[I/IH3.MI/I‘I€CKO€ MCXaHHNYCCKOC ABJICHHUC,
3aKJIIOYAaromecCsa B ICPUOJUICCKHUX KoJieOaTeIbHbIX
ABUIKCHUAX BOKPYT 3aJaHHOTO ITOJIOKEHUSA - 3TO

BHOpanus
aKceneparus
KaBHUTAIUs
obepanus

3.ITpu u3MepeHusx pacxoja mp MOMOIIU TPyOKH UTO-
MpaHATAS PaKTUYECKH U3MepseTcs

Pa3HOCTh JIaBJICHUIA
pa3HOCTh TEMIEPATyp
JIaBJICHUE

CKOpOCTB TIOTOKA

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTEILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-4. Tect 4. CucTeMHBII aHAJIN3 H3MEPUTEIbHOr0 KoMiuiekca (KM-4)

®opmbl peajn3anuu: KoMIbroTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec koHTpOobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHUs1 KOHTPOJbHOro Meponpusitusa: Tect 4. CucreMHbld aHaIu3
M3MEPUTEIILHOTO KOMILIEKCa

Kparkoe conepxanue 3ajaHus:
Bonpocs Tecra

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: WHTEp(EHCHl NATINKOB, U 1.Bam TpeOyercst mpoBecTH u3MepeHust /M 1oJs npu
npeoOpa3oBareseit MIOMOIIM BOJHOBOJHOU M3MepuTenbHON uHuK. Kakum
BOJITMETPOM 3TO MOKHO cJlienath, eciii CBY curnan
nmeer AM Monynsaumio Ha yacrtote 1 kl'u?

B7-16

B3-37

B2-15

V4-6

Bcemu u3 Bbllle epeUnCICHHBIX

Hwu oguum n3 HUX

TORBKO BOIBTMETPAMH IEPEMEHHOTO HANIPSKEHUS

PX1-4072

2.Bam tpedyercs cusatb AUX puibrpa ®HY
pabotatomiero B auanaszone yactot 10 1 MI'n. Kakue
npubops! Bel Oynere ucnonb30BaTh?

I'eneparop cUrHanoB CI0XXHOM (OpMBI

I'eneparop umnynbcos

I'enepaTop CBY

BonbT™MeTp MOCTOSIHHOTO HANPSKEHUS

BonbT™MeTp nepeMeHHOro HalpsKeHUs
OnHoKaHamBHBIN ociIIorpad

MHorokaHanbHbIH ociuiorpad

N3meputens paznoctu a3

3.Kakue npubopsl 00s13aTeIbHO JOIKHBI OBITH B COCTaBe
HCIBITaTEIbHON YCTAaHOBKH JJI UCIIBITaHUS Ipubopa Ha
HapabOTKy Ha OTKa3.

praBﬂﬂeMBIﬁ HCTOYHHUK IIUTAHUA
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Bubpocreng

Kinnmatnueckas kamepa

Ha6op pyHKIIMOHAIBHBIX U3MEpHUTENEH (17151 TPOBEPKHU
3aJIaHHBIX IIapaMepoB)

Tepmometp

bapomerp

Bart™merp

dazumerp

Ocnumnorpad

4.Kakue mpuOopsl 0053aTEBHO JOKHBI OBITH B COCTaBE
UCIBITaTEIbHON YCTAHOBKU I UCIIBITaHUA TprOopa Ha
HapabOTKy Ha OTKa3.

VYrpaBnsieMblil MCTOUHUK TUTAHUS

Bubpocreny

Kinnmaruueckas kamepa

Habop ¢hyHKIMOHATBHBIX U3MEpHUTENEH (ISl TPOBEPKH
3aJIaHHBIX ITapaMepoB)

Tepmometp

bapomerp

Barrmerp

dazumerp

Ocmnorpad

VYMeTh: IMPOBOAUTD CHCTEMHBIN
aHaJInu3 HN3MCPUTCIIBHOT'O
KOMIIJICKCA U YBA3KY 3J3JICMCHTOB
CHCTCMBI

1.Bonpockl Ha ymeHUs

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMpaBIEHUE JIJIsl pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-5. 3amura 1agopatopHoii padorst Ne 1 (KM-5)

@opmbl peaju3anum: 3anIuTa 3a1aHUs

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora
Bec koHTposbHOrO0 Meponpusitusi B BPC: 10
IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MEPONPUATHSA: 3anuTa JJadopatopHoit paboTsl Ne 1

KpaTkoe coaep:kanue 3a1aHus:
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Kpatkoe 3ananue

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh:  3alMInaTh  Pe3yJIbTaThl 1.PaccunTarh MOrpeIHOCTh U3MEPEHUS
paboThI

YMeTh: TOAKIIOYATh W CHUMATh 1.3amucath pe3yIbTaT U3MEPEHUS U BBIBOIBI
JaHHBIC C JATYUKOB IMPH TTOMOIIU

MHUKPOKOHTPOJLICPOB

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopowo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-6. 3amura ja6opaTopHbix pador Ne 2 (KM-6)

®opmbl peanusanun: CmenianHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBegeHusi KOHTPOJBLHOI0 MepPONPUATHSA: 3aluTa JabopaTopHbIX padoT Ne 1,2 u3
omucanua JATUUKM WM CEHCOPBI IIOJAKJ/IFOUEHUE JATUHMKOB U CEHCOPOB K
I[TNIAT®OPME ARDUINO

Kparkoe conepxanue 3ajanus:
Kparkoe 3ananue

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTb: OJMH WJIH  HECKOJBKO 1.3 kakux 3J€MEHTOB COCTOUT ONTOIApa OTKPBITOTO
A3BIKOB IIPOrpaMMHUPOBaHUS tuna? Kakue tpeGoBaHMs K HUM MIPEIbSABISAIOTCA?
OPUEHTHUPOBAaHHBIX Ha paboTy 2.KakoB ¢pu3nyeckuii npuHIMN (YHKIMOHUPOBAHUS
armnapaTHeIMU CPEACTBAMU nudposoro gatunka Baaxnocta DHT117?

YMeTh: MNpOBOIUTH CUCTEMHBIN 1.3anporpaMmMHupoBaTh KOHTPOJUIEP HA CYUTHIBAHHE /
aHam3 HU3MEPUTENILHOTO nepenavyy JaHHbBIX

KOMIUIEKCA M YBSI3KY DJIEMEHTOB 2.0¢hopMuUTH OTUET 1O NMPOJIeNaHHOM paboTe
CUCTEMBI

YMeTb: IpOBOAUTH OLIEHKY 00beMa 1.Cobpathb cxemy Ui BKJIIOYECHHUS JaTUUKa

U CKOPOCTH Tepefaud JaHHBIX 10 2.IIpoBecTH OTNIAJKy MPOTrpaMMBbl

uHTepdeiicy OT JaTunKa K CHCTEME

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIH 3aaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-7. 3amura jia6opatopHoii padornl Ne 3 (KM-7)

®opmbl peaau3anum: 3anIuTa 3aJaHUs

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa npoBeieHNsi KOHTPOJIBLHOI0 MepONPHATHS: 3aiuTa JabopaTopHO paboThl Ne 6

Kparkoe conepxanue 3ajanus:
Kpatkoe 3ananue

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MHTep(dENChl NaTYUKOB, U 1. Kak sKcniepuMeHTa IbHO ONPEACITUTh TEILIOBYIO
npeoOpasoBareieit MIOCTOSIHHYIO BPEMEHU
TepMope3ucTopa?
3HaTh: OAWH WIH  HECKOJIBKO 1.Kakoit 13 MeTO/1I0B U3MEPEHHUS AABICHHUSI EMKOCTHBIM
SI3BIKOB IPOrpaMMHUPOBAHUS JaTYNKOM TOY-
OPUEHTHPOBAaHHBIX Ha paboTy Hee: HEMOCPEICTBEHHOE N3MEPEHNE EMKOCTH, U3MEPEHNE
anmnapaTHbIMU CPEACTBaMHU HanpsHKeHUs
WJTH U3MEPEHUE YaCTOTHI?
YMeTb: TpPOBOJAUTH  CHUCTEMHBIH 1.0dopmuth oTueT
aHau3 U3MEPUTEIEHOTO
KOMILJIEKCA U YBA3KY JIJIEMEHTOB
CHCTEMBI
YMeTb: moakiIoyaTh M CHUMATh 1.CobOpatb U3MEPUTENBHYIO YCTAHOBKY
JTAHHBIE C JATYMKOB INPH TTOMOIIH
MHUKPOKOHTPOJJIEPOB

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-8. 3amura jiaGoparopHoii padorni Ne 4 (KM-8)

@opMbl peaan3anum: 3a1nTa 3a1aHus

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpOoBbHOr0 Meponpustusi B BPC: 10
IIpouenypa npoBeaeHnsi KOHTPOJbLHOT0 MEePONPUATHSA: 3anTuTa JJabopaTopHOU padoThl Ne 5

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

HccnenoBaTh UHIYKTUBHBINA JaTUUK yeckopeHus. [loayunTs HaBbIKM 00paOOTKH MHOTOKPATHBIX
WU3MEPEHUI U BBISBJICHHS METOJIMYECKUX MOTPEITHOCTEMH.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: WHTEp(EHCH NATINKOB, U
npeoOpa3oBareseit

1.ITorpenrHOCTH KaKuX BEIMYUH PACCUUTHIBAIOTCS B
naHHOM pabdote? X pacuér.

2.2J1eKTpOMarHuTHBIE PACX0IOMEPBI U UX
OTIIMYUTEIbHBIE 0COOCHHOCTH.

3HaTh: OJWH WJIM  HECKOJIBKO
SI3BIKOB MIpOrpaMMHUPOBaHUS
OpUEHTUPOBAaHHBIX Ha paboTy C
armapaTHBIMH CPEJICTBAMHU

1.Ilepeuncaute TUIBI IPUOOPOB, C TOMOIBIO KOTOPBIX
IIPOU3BOJIUTCS U3MEPEHUE

YCKOpeHUst CBOOOHOTO maaeHus. [IpuHIumb! nx
IEUCTBUSL.

2.0numuTe GOopMUPOBAHUE OCLUIIOTPAMMBI
HMITYJIbCOB, KOTOPAs MIOJIy4aeTCsl B PE3yJIbTaTe
JKCIIEPUMEHTA.

3.IIpuHuun neicTBus pacxogoMepa NepeMEHHOro
nepenaja aasienus. OTanuue

OT PacxoJI0MEPOB NOCTOSTHHOTO NT€penaia AABJICHUS.

YMeTh: TOAKIIOYaTh W CHUMATh
JMaHHbIE C AATYUKOB MPH TMOMOIIU
MHUKPOKOHTPOJUIEPOB

1.CobpaTh U3MEPUTETBHYIO YCTAHOBKY
2.1POBECTH U3MEPEHUS

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinonaneHus snanusa: OueHka "y10BIeTBOPUTENBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BBITIOJIHEHO

KM-9. Tect 5. Pacuer norpemnocreii usmepennii (KM-9)

®opmbl peanusanun: KomnbroTepHoe 3a1aH1e
Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 20
IIpouenypa npoBeaeHns KOHTPOJIBLHOI0 MeponpusiTusi: TecTupoBanue

Kpatkoe cogep:xanue 3aganus:
Kpartkoe 3aganue

KOHTpOJILHLIe BOHpOCbI/BaL[aHI/Iﬂ:

YMmeTs: IPOBOUTH OLICHKY 1.MeToaom BoJIbTMeTpa-amMIiepMeTpa
MOTPEIIHOCTH U3MEPSAEMBIX NPOU3BOJUTCS U3MEpPeHNe CONPOTUBJIEHUSI pe3ucToOpa
BEJIMYUH Rx. Ha pucyHKe npuBeJeHa cXeMa BKJIIOYEHUSI

npudopoB. conporuBjaeHue BosbTMerpa Rv. Haiitu
OTHOCHTEJIbHYI0 METOMYECKYI0 MOTPEeNIHOCTD, €CJIN
Rv =2 MmOMm, Rx=50 kOm.

OT1Ber 3anucathb B popme: X.XXX%

2.BoabT™merpom B7-16 mpu temneparype T
H3MEepPEeHo MOCTOSIHHOE HANIPSI:KEHUe HCTOYHHUKA ¢
BHYTpeHHHMM conpotuBiieHueM Ri. Iloka3anue
npubdopa Ux, B npeaenax Uk. 3anummre
pe3yJIbTaT U3MepeHHs HANpsKeHHs.

Ux=2.371 B, Uk=10 B, Ri=1 kOm T=10 ~0C
OTtBert 3anucaTh B BHjae; X.xxx+/-0.xxx B

VYMeTs:  3amMInaTe  pe3ysbTaThbl 1.C noMomb10 aMnepMeTpa, HMero1ero

paboThI conporusieHue Ra , npousBoaurcs u3Mmepenne Toka
KOPOTKOI0 3aMbIKaHus K3 HCTOYHHMKA HANPSKEHUA
¢ BHyTpeHHUM conportusjenneM Ri. Cuuras, 4ro ,
Ra<<Rli, a moka3anmue amnepmerpa I, naiinure
a0COJIIOTHY 10

NMOrPeIHOCTh M3MEPEHHUs TOKA, BHI3BAHHYIO
B3aUMHBIM BJIMSIHMEM CPeACTBA H 00beKTa
u3mepenuii. (Ra=50 Owm, Ri=1.5 kOm, I=150 MA)
OTger 3anummuTe B popMare : X.XXX MA

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xopono" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIECTBEHHO BBITIOJHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA
1 cemectp
®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH
IIpumep Onsiera
TectupoBanue
IIpouenypa npoBenenust
TectupoBanue

L. Ilepeuens Komnemenyuit/uHOUKaAmMoOpPo8 u KOHMPOAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHIAN 06
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Unankarop: NJ{-2yk-1 AHanu3upyet npoOJeMHYIO CUTYalluIO U OCYLIECTBIISET
€€ JICKOMIIO3ULUIO Ha OTIEIIbHBIC 331a41

Bonpocel, 3a1anns
1.Bonpoc
AOCONIOTHBIC H3MEPEHUS - ITO
OTBeTHI
OCHOBAHbI Ha MPSIMBIX U3MEPEHUAX OJHOM WJIM HECKOJBKUX BEJIMYUH C UCMOJb30BAHUEM
3HAUCHUHN PU3NICCKUX KOHCTAHT. Pe3ynbTaT abCOMOTHOTO H3MEPEHUST HEMOCPEICTBEHHO
BBIPAXAIOT B €IMHUIIAX U3MEPSIEMOIN BEJIUUHUHBI.
TOYHOE MPEANUCAHUE O MOPSIAKE BBITIOJHEHUSI OTlepaliuii, 00eCreuynBaloIINX H3MEPEHHE
bu3HIecKou
BeNMMYMHA (PUKCUPOBAHHOTO pa3Mepa, KOTOPOH YCIIOBHO IPUCBOCHO CTAHIAPTHOE YUCIOBOE
3HaYEHUE, paBHOE
COBOKYITHOCTH MPUEMOB UCTIOJIB30BAHMS; IPUHIIUIIOB M CPEJCTB U3MEPEHUA. DTO JOCTATOYHO
oO1iee onpeeneHrne Ha MPaKTUKE YaCTO KOHKPETHU3UPYIOT, OTHOCS €T0 TOJIBKO K
MPUMEHSEMBIM CPEJICTBAM U3MEPEHHU S, HAIPUMEP, METOJI U3MEPEHHUS YACTOTHI YACTOTOMEPOM,
HaIpsKEHUS. — BOJIBTMETPOM.
OIIEHKa pa3Mepa (HU3UYECKOM BEIMYUHBI B BUJIE€ HEKOTOPOTO YHCIIa MPUHSTHIX JJIs Hee eUHUIL
U3MEPEHUS
2.Bompoc
C noMonibIo aMrepMeTpa, MMEKOUIEro CONPOTUBIIEHHE Ra , MpOoU3BOAUTCS U3MEPEHHE TOKA
KOPOTKOTO 3aMbIKaHH [K3 HCTOYHMKA HAIPSKEHUSI C BHYTPEHHUM CONPOTHBIIEHUEM Ri.
Cuwuras, uto , Ra<<Ri, a mokazanue ammnepmetpa I, HaliguTe aOCOMIOTHYIO
MOTPEITHOCTh H3MEPEHUS TOKA, BEI3BAHHYIO B3aUMHBIM BIIUSHHEM CPEJICTBA U 00BEKTa
usmepenuii. (Ra=40 Owm, Ri=2.0 kOm, [=200 MA)
OtBer 3anummure B popMare : X.XXX MA
OTBeThI
-4 MA
-4.000 MA
3.Kakue natumku naBiaeHus 1Mo GU3HUECKUM IPHUHIIUIAM CYIECTBYIOT

-MeMOpaHHbIE

-IIbE30PE3UCTUBHBIC

-€MKOCTHbIE

-[IEpEMEHHOIO0 MarHUTHOTO COITPOTUBIICHUS
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-OMNTOSJIEKTPOHHBIC
-IICHTPOOC)KHBIC

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kakue BB MOTPEITHOCTENW HYKHO YUUTHIBATH MPU U3MEPEHUU HAPSIKEHUS
MYJIbTUMETPOM?

OTtBeTsI:
HNHcTpyMeHTalIbHAS, METOAMYECKAs U CyOBEKTUBHAS IOTPEILIHOCTH
2.113 kaKuX 3J€MEHTOB KOHCTPYKIIUU COCTOUT PE3UCTUBHBIN JATYUK JaBJICHUA ra3a?

OTBeThI:
Kon6a, memOpana, [TAB wim TeH30pe3UCTUBHBIN 3JIEMEHT, JIEMEHTBI DJICKTPHUIECKON 00BS3KH
3.BonsT™merpom B7-16 npoBeneno uzmepenue nocrossHuoro Hanpsoxerust U= 0.15683 B ,
3anuiuTe pe3ynbrat uaMepenus. [Ipu ycinoBuu, 4To OHO MPOBEIEHO MPU HOPMATIbHBIX
YCIOBUSIX.

OtBer B opmare XX.XXXX+/-X.XXXX D mpobGen oaun nepes e1. u3MepeHus

OTBETHI:

0.1568+/-0.0006 B

2. Komnerennusi/Muaukarop: N-3vk-1 BeipabaTeiBaeT cTpaTeruio penieHus MoCTaBICHHON
3a1a4n

Bomnpocel, 3axanus
1.IIpoBepsitoTcs mpu 3alIMTE KypCOBOTO IPOEKTa

Matepuaibl 1/151 IPOBEPKH 0CTATOYHbIX 3HAHUM
1.KakoBsl Tpe6oBanus 'OCT 7.32-2017 x ohopMiIeHHIO: TOAPUCYHOUHON TOJNHUCH, (TaOIUIIBI
, GopMyIIBl, ciMiCKa HICTOYHUKOB)

OtBeTsI:

Pucynok 1 - Ha3Banue

2.Kakue yepTexu TO0JKHbI ObITh BKIFOUEHB! B KOMITJIEKT [ M3TOTOBJICHHS IEYAaTHOMN TIAThI U

B KaKOU ITOCIIE0BATEIBHOCTH
Bepuslit otBet: O61mas cnenudukaiys, cxema 3J1eKTpuieckas IpUHIUIaNbHasl,
crenuguKanus Ha 3JeMeHTbl, KOMIIJIeKT JOKYMEHTOB Ha IIe4aTHYIo miaTy, Yeprexu
CJIOEB AJIEKTPOIPOBOIAIINX, OTBEPCTHI, MacKH, IIenKorpadus, COOPOUHBII YepTeK.

3. Komnerennuss/Uuankarop: NJ1-3nk-1 YMeeT mpoBoanTs pa3paboTKy apXUTEKTYpPhI
pPaMOTeXHUYECKUX YCTPOUCTB M cUCTEM cOOpa 00pabOTKU JaHHBIX U YIIPaBICHUS
HCIIOJTHUTENIbHBIMH YCTPOIICTBAMHU

Bonpocsl, 3aganus
1.bnok b4 Ha pucyHke 310

[TpeobpazoBarens
Kommnapatop
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I'JIMH

Cenexkrop

Tpurrep

Cuetunk

['eneparop cueTHBIX UMITYJILCOB
Nunuxarop

KommyTtaTop

HNurterparop

biiok ynpasnenus

2.0mpenenure TpeOOBaHUS K 000PYIOBAaHUIO aBTOMAaTH3MPOBAHHOTO H3MEPUTEIHHOTO
KOMILJIEKCA JUISI TPOBEPKH MOJIOCOBBIX (PHIBTPOB B Auana3oHe yactoT or 100 mo 150MI .

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.CtpykTypHas cxema CUCTEMbI YMHBIN 10M, (METEOCTaHIIMs , UHKYOaTop, cuctemMa
yIIpaBJIEHUS JIOCTYIIOM)
Bepnsriii otBet: BapuanTs! oTBeTa eTko HalTH Ha caiite https://habr.com .
2.Hapucyiite CTpyKTypHYIO CXEMY BOJIBTMETPA C IBOMHBIM HHTETPUPOBAHUEM
Bepnpriii orBet: OtBetr npuBeneH B kuure b.B. JIBopsina Metposorust u
paguon3MepeHus //ctp.222
3.N306pasute cxemy cuctembl CKY J] i1t KOHTPOJIS JOCTYIIA B OMEIIEHNE OTIIPABIISIFOILYIO
JJaHHBIE CUMUTAHHBIE C KapT Ha CEpBEP
BepHslii oTBET: IIpoLieccop , ABa CYUTHIBATEIA , KHOIIKA COCTOSIHUSL, CETEBOM MOYJIb

4. Komnerenuust/Mugukarop: VJI-1nk2 3HaeT MPUHIKIIBI TOCTPOSHUS CUCTEM JUCTAHIIMOHHOTO
cbopa 00pabOTKH U XpaHEHUS TAHHBIX B HHTCIUICKTYaIbHBIX PATUOTEXHHUSCKUX CHCTEMaX U
KOMILIEKCAaX

Bonpocsl, 3aganus
1.Onpenenute THN nHTepdeiica u ckopocTh nepenaun garunka DTH-11
2.K xakomy tuny otHocutcs uHTepgeiic SPI?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kaxue Buabl uHTEp(ENHCOB BBl 3HAETE
OtBeTsI:
SPI, 12C, CAN, RS-232, RS-458, LAN, USB....
2.Kakue BO3MOXHBIE CKOPOCTH y nuHTep(eiica RS-232
OTBeThI:

9600, 11200, 14400, 19200, 36600...

5. Komnerenuusi/Uuaukarop: UJ1-2nk-2 Ymeer pazpadbarsiBaTh paJHOTEXHUIECKNE YCTPOICTBA,
npuOOpPBI, CUCTEMBI U KOMIIEKCHI C IPUMEHEHHUEM COBPEMEHHBIX TAKETOB IPOTPaMM JIJIst
CKBO3HOT'O ITPOEKTUPOBAHUS

Bomnpocel, 3axanus
1.IIpoBepsieTcst B mabopaTopHoi padote Ne2.
Kakoit koman10i1 ocyIiecTBiIsieTcsl OTHpaBKa JaHHBIX B I1OCIIEI0BATENIbHBIA TOPT?
2.IlpoBepsiercs B mabopaTtopHoii padote Ne2.
K kakomy THITy mopTa MUKpOKOHTpoJIIepa noakitodaercs natank KY-003?

Matepuanbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kak B Arduino IDE ocymiectBnsieTcs BeTBieHue?
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OtBeThI:
It 0 {3
elseif{ }
2.K Takomy mopTy MoxkHO moakiounth LCD uHAMKATOp ¢ MOAYyJIEM Ha MUKPOCXEME
PCF8574T
OTBeTHI:
no unrepdeiicy 12C

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHsi. OTBETHI JTaHBI BEPHO, YETKO CHOPMYIMPOBAHHBIE OCOOCHHOCTH NPAKTUYCCKUX PEIICHHH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B yacTu MaTepualia ecTh He3HAUUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. HA BOIIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Onenka ompenensercss M0 COBOKYIHOCTH PE3yJIbTATOB TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH B B
cootBercTBUM ¢ [lonoxxeHnem o OanabHO-peHTHHIOBOM cucteme ais cryneHToB HUY «MOW» Ha
OCHOBAaHUU CEMECTPOBOU U K3aMEHALMOHHON COCTaBIISIOLINX
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

1 cemectp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

JIMCT OLEHKH 1o kypcoBomy mpoekry o gucuuiiiae «TATHUKH, METOJIbI
N3MEPEHUA U CUCTEMBI CbOPA JIAHHBIX MHTEPHETA BEILEW» Crynent
rpymnma Tema

paboThI

1 OcHOBHBIE
CTpyKTypHbI€ 251eMeHThI 3anucku NeHanmenoBanneMA Xban 1.1 AuHortanus. PackpeiBaer cyTh
3anaun.1 1.2Conepxanue. CooTBETCTBYET CTPYKTYype AoKyMeHTa.l 1.3JIuct TeXHuuecKoro
3aganus.l 1.4Beenenue. (2 ctp.) Pacimpennas ¢popmynupoBka 3aa4u 1 0630p IpoOieMsbl.2
1.500630pHas rnaBa He 6onee 3x crpanull. 1.5.1Ananu3 ananoros u npototumnos.3 1.5.2Tabmumna
CpaBHEHMs ¢ pa3pabaThIBAEMbIM YCTPOICTBOM YK€ CYLIECTBYIOIIMX aHanoros.2 1.5.3BbIBoibI 110
tabsuue cpaBHeHud. 1 1.6CucteMHas riiaBa pacKpbIlBaeT CTPYKTYPY U aJITOPUTM pabOTHI.
1.6.1Hanuuue ctpykTypHOi cxembl mpubopa u ee onucanue.l 1.6.2Hanuyne cTpyKTypbl
aJIropuTMa MporpamMmsl Juisd pudopa (YKpyHnHEHHbIN) (IPOXOKAEHUE JaHHBIX U OCHOBHbIE
bynkun).1 1.7KoHcTpykTopckas riaaBa COAEpKUT pacdeT U BIOOp (DYHKIIMOHAIBHBIX OJIOKOB U
KOHCTPYKTOPCKYIO JOKYMEHTALMIO 1)1 ITpon3BoacTBa . 1.7.1Mcrounnk nuranus (pacyer
notpeOieHus: yCTpoicTBa U BEIOOP WK pa3paboTka ucToyHuka).3 1.7.2MuKponpoeccopHslii
6si0k.3 1.7.31lenu nonxitouenus aaruuka.3 1.7.4YcrpoiicTBa yrpaBieHUs U HHAUKAIUK.3
1.7.5NnTepdeiic cBszu ¢ [IK (onmmonansHo).3 1.7.6Pa3paboTka KOHCTpYKTHBA KOopmyca.3
1.8TexHUKO-3KOHOMUYECKAs IJ1aBa COAEPIKUT pacueT CTOMMOCTH IPUOOpa /Ui pa3iIuuHbIX CepUuid
1.8.1Tabauma CTOMMOCTH JIEKTPOHHBIX KOMITOHEHT M Tie4yaTHBIX 1iat.3 1.8.2Tabnuia ctouMocTu
KOpITYCHBIX 351eMeHTOB.3 1.8.3Tabnuma croumoctu MoHTaxa u coopku.3 1.8.4Tabnuua croumoctu
ynakoBku.3 1.93akmouenune.1 1.10Cnucok aureparypsl.1 1.111punoxenus 1.11.1Cneundukarnus
K JKJIeKTpruueckuM cxemam.2 1.11.2UepTrexu cxem 3IeKTPUUECKUX MPUHIUIHAIbBHbIX.2
1.11.3Yeprexu neuatHsix mwiat.3 1.11.4Yeprexu xryros.1 1.11.5Ueprexnu kopmyca.3
1.11.600mas cnenudukanus Ha KOMIIIEKT JokyMeHTauuu. 1 1.11.71Ipunoxenus co cipaBOYHbBIMHU
JTAHHBIMM Ha 3JIEMEHTHI U Y316l (Ha3HaueHue, Tabauila Ha3HaueHHUsI KOHTaKTOB, KOPIYC U
CTaHJapTHAsl CXeMa BKJIIOUEHUS U3 HHCTPYKIMH Nprubopa) He 6omee 3x ctpanwuil.3 Utoro mno
nyHKTy 1600 2 Odopmiienue padotsl 2.1Hanmnune Hymepanuu crpanuil.l 2.20¢opmienne
3arosioBkoB.1 2.30¢dopmienue nurupoBanus (He Oonee AByX npomnyckos).3 2.40dopmiienue
PHUCYHKOB U MOApPUCYHOUHBIE noAnucu.2 2.50¢opmieHne Tabaui ¥ MOANUCH Tabuil.2
2.6Hannuue npaBuiabHOro opopMieHust Gopmyi U ccbllok Ha HUX.1 2.7CrangapTHoe
dbopMaTupoBaHue TEKCTa BO BcexX yacTsax padoTsl.3 2.8PacctanoBka nepeHocoB.1 2.9V cnionnenue
rpaduyeckoro marepuana corsiacio npasui ECKJI[.4 Utoro nmo mynkry 2180 3 3amura padboThl
KaX/IbIi 4JIeH KOMUCCHH BBICTaBIIIET MHANBUIYAIBHO (B TaOIHIly 3aHOCUTCS CpE/IHEE
apudmernyeckoe okpyrieHHoe o 1enoro) 3.11locrpoenne noxmnana. 3.1.1Ha3znauenue ycrpoiicTsa
(Tmama3oHbl pabOYMX MaMETPOB, YCIOBHS SKCIUTyaTalluu, ooiaacte npumenenus).1 3.1.20mnucanue
ctpykTyphl.1 3.1.3060cHOBaHME deMeHTHOM 0a3b1 00Bs3ku MII, naT4rka, CHCTEMBI
anekrponutanu.3 3.1.4lloHnManne npuHIMIOB ocTpoeHus koprycoB POA mist BMT.5
3.1.50uenka cedbecronmoctu npudopa.2 3.1.6BsiBoAbI 0 LIe1ec000pa3HOCTH CEPUITHOTO
IPOM3BOJICTBA U KM3HEHHOM IuKIiIe mpubopa.2 3.201Bet Ha Bonpoc Nel 5 3.30T1BeT Ha Borpoc
Ne2 5 3.40tBet Ha Bonpoc Ne3 5 3.5CaMoCTOATENBHOCTD UCTIOTHEHUS. (OLIEHKa PYKOBOUTES)
5 UTOI'O no mynkry 3340 UTOI'O1120 VYcrpoiicTtBo nmpu3HaHo*: *PaboTocrnocoOHbIM
*HepaborocnocoousiM Unenst komuccnn ®MOOnenkalloanmucs 1. 2. 3. 50-75- ouenka 3
«yABILY; 75-95 onenka 4 «xop.»; 95-112 ouenka 5 «otin.» * - B ciaygae, ecinu ycTpoiicTBoO
MpHU3HAHO PabOTOCIIOCOOHBIM, BBICTABIsIETCS OlleHKa, moaydeHHas cornacHo JIMCT OLIEHKU no
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KypPCOBOMY MPOEKTY MO AUCHUILTHHE «MeIuInHCKHE TPUOOPHI H CUCTEMBI», HO HE HUXKE OI[CHKH 3
(ynoBneTBopuTenbHO). B ciiydae, ecinu ycTpoicTBO Ipu3HAHO HEPAOOTOCTIOCOOHBIM, BHICTABIISETCS
oneHka, nosnydenHas cornacHo JIMCT OLUEHKMU no kypcoBoMy MpoeKTy O TUCLHUILUIMHE
«MeauuuHCKue PUOOPBI U CUCTEMBI», HO C BEIUUTAHHEM OJTHOTO 0ajlia U3 pe3yabTHPYIOMICH
ouenku (K mpumepy, ecinu cornacuo Jlucty oneHku ObUIa MoJydeHa oLeHKa 3
(YZIOBJIETBOPUTEIIHLHO), PE3YIBTUPYIONICH OIIEeHKON OyeT 2 (HeyI0BICTBOPUTEIHHO) U T. 1I.).

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMojHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3Hanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
YpOBHS. BOJIILITUHCTBO OTBETOB JaHBl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIbHBIC
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoMHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAs 4acThb 3a/laHUs BBIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy
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