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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 CniocobeH ocymecTBIsTh KpUTHISCKUM aHaIu3 MPOOJIEMHBIX CUTYaIluidi HA OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO ACHCTBHI
N]1-2 AHanu3upyeT npoOIEMHYIO CUTYaIIUIO M OCYIIECTBIISIET €€ IEKOMITO3HUITUIO Ha
OTJIe/IbHBIE 334l
N]I-3 BeipabaTbiBaeT CTpaTEruio PEIICHMS TTOCTABICHHON 3a/1a4n

2. IIK-1 Cnocoben onpeaensrs Leiau, OCYIIECTBIATh IOCTAHOBKY 331a4 IIPOEKTUPOBAHUS U
JKCILTyaTaluy, IOATOTaBINBATh TEXHUUYECKUE 3aJaHKs] 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 YIPABICHHS HCIIOIHUTEIBHBIMU YCTPOICTBaMU

3. I1IK-2 CnocobeH nmpoeKTUpoBaTh paMOTEXHUYECKUE YCTPOICTBA, TPUOOPHI U UX Y3JIbI,
CHCTEMBI U KOMILIEKChI cOopa 1 00pabOTKH JaHHBIX U YIIPaBJIEHUS YCTPOMCTBAMU C y4ETOM
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 YCTPONUCTBA, TPUOOPHI, CHCTEMBI U
KOMIIJIEKCHI C IPUMEHEHNEM COBPEMEHHBIX TTAKETOB MPOTPAMM JIJIsi CKBO3SHOTO
IPOEKTHUPOBAHUS

M BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: 3aniuTa 3aaaHUsA
1. 3ammra naboparopHoit pabotel Ne 1 (KM-5) (JIaboparopHas 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 madoparopusix padboT Ne 2 (KM-6) (JlabopaTtopHas pabora)




BPC aucuunjiauHbI

1 cemectp

Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o
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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:
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$O06m1as yacts//Iy1s1 MpoMEKyTOYHOU aTrTecTaund

BPC kypcoBoii padoTbi/mpoekTa
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Paznen mucnumianHe!
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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

OreHka CTOMMOCTH 000PYIOBaHMSI 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
JUCIUILINHE
YK-1 NJI-2yx-1 AHnanusupyer | 3HaThb: Tecr 1. [lorpemnocTtu usmepenuit (KM-1) (TectupoBanue)
NpOOJIEMHYIO CUTYallMI0 U | KOHCTPYKLHU U TMPUHIUTT Tect 3. latuuku ¢puznveckux BenuauH (KM-3) (TectupoBanue)
OCYLIECTBIISAET JEHCTBHSI TaTYUKOB U Tect 5. Pacuer norpemnocreit usmepenuii (KM-9) (TectupoBanue)
JEKOMIIO3UIIHIO npeoOpaszoBareneit

OTACIBHBIC 3aJa4Hn

METOJIMKH pacyuera
MOTPEUTHOCTEH H3MEPSAEMBIX
BEJIMYHH C yYETOM
0COOCHHOCTEH Ha3HAYCHHUS
o0opyoBaHUs

YMeTs:

MIPOBOJINTH OIICHKY
MOTPEIIHOCTH U3MEPSEMBIX
BEJIMYHMH

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 Bamura naboparopHoit padoter Ne 1 (KM-5) (Jlaboparophast 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 | CTPYKTYPHbBIE CXEMBbI 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)




UCIIOJIHUTEJIbHBIMU
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

Oyenka: 2




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-2. Tect 2. KOHCTpYKUIMH H3MePHUTEJIbHBIX MPUOOPOB U CXeMbI BKJIIOYEHHUS
narunkoB (KM-2)

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnss KOHTPOJILHOr0 MeponpusaTus: Tect 2. KoHCTpyKIIMH M3MEPUTEIBHBIX
puoOpOB

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

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3Harth:  mpaBwia  odopmileHus 1.Kakoii rpaduk cOOTBETCTBYET TOUKE 2 HA PUCYHKE
JIOKYMEHTAIU!

a

0

B

r

pi

e

e
3HaTh: CTPYKTYpPHBIE  CXEMBbI 1.bnok b1 Ha pucyske 370 :
U3MEPUTENIbHBIX ~ MPUOOPOB U
KOMILJIEKCOB

[IpeoGpa3oBarens

Komnaparop

I'IMH

Cenektop

Tpurrep

Cuerunk

['enepatop cueTHBIX UMITYILCOB

Nunukarop

Onucanue MKAJbI OIICHUBAHUA:

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

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

Oyenka: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

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

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE
Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue
Bec koHTpobHOr0 Meponpustusi B BPC: 10
IIpouenypa npoBeaeHusi KOHTPOJIbLHOT0 Meponpusitusi: Tect 3. JlaTunku Gpu3nyeckux BeTUINH

Kpartkoe coaep:xanue 3ajaHus:
TectupoBanue B cucreme [Ipomereit

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: KOHCTPYKUMHM M HPUHLUI
NeHCTBUS JTaTYHKOB u
npeoOpazoBaresnen

1.Kakas u3 mikan teMmneparyp sBJIsSETCS aKTyaJbHOU B
HacTos1ee BpeMsa?

MIITIL-68
MIITIL-63
MIITILI-88
MIITIL-34

Z.ﬂI/IHaMI/I“IeCKOG MEXaHHNYCCKOC ABJICHHUC,
3aKJIIOYaromeccsa B ICPUOJUUCCKHUX KoJieOaTeIbHBIX
ABUIKCHUAX BOKPYT 3aJaHHOTO ITOJIOKECHUSA - 3TO

BUOpanus
aKcenepanus
KaBHUTAIUS
obepanus

3.ITpu u3MepeHusx pacxoza mp MOMOIIU TPyOKH MUTO-
MPaHATIAS PaKTUUECKH U3MepseTcs

Pa3HOCThH JIaBJICHHIA
pa3HOCTh TEMIEPATYp
JIaBJICHUE

CKOpOCTB TIOTOKA

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90

10




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
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 PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

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

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. Tect 4. CucTeMHBI aHAJIU3 H3MePHUTETbHOT0 KoMmiuiekca (KM-4)

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHue

Tun KOHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHuss KOHTPOJbHOro wmeponpustus: Tect 4. CucreMHbIH aHaIU3
U3MEPUTEIIBHOTO KOMILIEKCa

Kpartkoe cogep:xanue 3aganus:
Bompocs! Tecta

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MHTep(deNCch NaTYUKOB, U 1.Bam tpeOyetcs npoBecTu uamepeHus /M nosis npu
npeoOpazoBarenen MOMOIIY BOJIHOBOJTHOM M3MEPUTENBbHON JIMHUHU. Kakum
BOJIETMETPOM 3TO MOKHO clienars, eciin CBY curnan
nmeetr AM Moaymsinuio Ha yactote 1 kI'n?

B7-16

B3-37

B2-15

V4-6

Bcemu u3 Bbllle epevncIeHHBIX
Hwu ogamM 13 HAX

TOuBKO BONBTMETPaMH IEPEMEHHOTIO HAIIPSIKEHUS
PX1-4072

2.Bam tpebyertcs cuath AUX ¢punsrpa PHY
paboraromiero B Auamna3zone 9actot A0 1 MI'. Kakue
npubops! Bel Oyzaere ucnonb30BaTh?

I'enepaTop curHanoB ci0XHON (HOPMBI
I'enepaTop uMnynbCcoB

I'eneparop CBY

BonbTMETp NOCTOSIHHOTO HAPSKEHUS
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BonbT™meTp nepeMeHHOro HalpsHKeHUS
OnHOKaHaNBHBIN OCIIILIOTpad

MHorokaHanbHBIA OcILIOrpad

W3mepurens pasHocTH a3

3.Kakwue mpubopbl 00s13aTENHHO TOJDKHBI OBITH B COCTaBE
UCTIBITATEIHHON YCTAaHOBKY JIJIs1 UCTIBITAaHUS MprOopa Ha
HapaOOTKy Ha OTKa3.

YrpaBiisieMblii HCTOYHUK ITUTAHUS

Bubpocreny

Knumarnueckas kamepa

Ha6op pyHKIIMoHAIBHBIX U3MEpUTENCH (17151 TPOBEPKHU
3aJIaHHBIX IIapaMepoB)

Tepmometp

bapomerp

Barrmerp

dazumerp

Ocuumnorpad

4.Kakue npuOopbl 00513aTENBHO JO0KHBI OBITh B COCTaBe
WCIIBITATEIFHON YCTAHOBKY JJIsI UCIIBITAHUS TIprOopa Ha
HapabOTKy Ha OTKa3.

YnpaBisieMblil ICTOYHHUK MATAHHS

Bubpocreny

Knumarnueckas kamepa

HabGop ¢pyHKIIMOHATBHBIX H3MEpUTENEH (111 TPOBEPKU
3aJIaHHBIX TTapaMepoB)

Tepmomerp

bapomertp

Barrmerp

dazumertp

Ocuumtorpad

YMeTh: MMPpOBOAUTD CHCTEMHBII
aHaJInu3 N3MCPUTCIIBHOT'O
KOMIIJICKCA MW YBA3KY OJJICMCHTOB
CHUCTCMBI

1.Bompocel Ha ymeHus

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

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

®opmbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnss KOHTPOJIBLHOTO MEePONPUATHSA: 3aIuTa JJadopaTopHO paboTsl Ne 1

Kparkoe conepxanue 3ajaHus:
Kpatkoe 3ananue

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: 3amuIiarth  pe3ydbTaThl 1.PaccunTaTh MOTPENTHOCTh U3MEPEHUS
paboThI

YMeTh: MOAKIIOYATh M CHHUMATh 1.3ammcarp pe3yabTaT H3MEPEHUS U BBIBOIBI
JIAHHBIC C JATYMKOB IMPH ITOMOIIH

MHUKPOKOHTPOJIEPOB

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CIN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

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

®opmbl peanusanun: Cmentannas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOI0 MepoNpUATHS: 3amuTa JabopaTopHbIX padoT Ne 1,2 u3
omucanug JATUUKM WM CEHCOPBI IIOJAKJ/IFOUEHUE JATUHMKOB U CEHCOPOB K
ITNIAT®OPME ARDUINO

Kparkoe conepxxkanue 3a1aHus:
Kparkoe 3aganue
13




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OJMH WJIH  HECKOJBKO 1.113 kakuX 3J€MEHTOB COCTOUT OITONApa OTKPHITOTO
A3BIKOB [IPOrpPaMMHUPOBAHHUS tuna? Kakue TpeGoBaHMs K HUM MPEAbABIAIOTCS?
OPUEHTHPOBAaHHBIX Ha paboTy C 2.KakoB ¢uzndeckuii npuHIHNI (YHKIIMOHUPOBAHUS
arnmnapaTHbIMU CPEACTBAMU nudposoro gatyrka BiaaxHoctu DHT11?

YMeTh: NpOBOIUTH  CUCTEMHBIN 1.3anporpamMmmupoBaTh KOHTPOJUIEP HA CYUTHIBAHHE /
aHanu3 U3MEPUTENILHOTO nepenavyy JaHHbBIX

KOMILIEKCA M YBSI3KY 3JEMEHTOB 2.0dopMuTh OTYET TIO TIPOJIEIIAHHON padboTe
CUCTEMBbI

YMeTh: IpOBOIUTH OLIEHKY 00beMa 1.Cobpatb cxemy Uil BKIIOYCHHUS JaTYHKA

U CKOPOCTH TMepefaud JaHHBIX IO 2.IIpoBectu OTIAAKY MPOTPAMMBbI

uHTEepdEicy OT JaTynKa K CHCTEME

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJIH BBITIOJHEHO NMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-7. 3amura jia6oparopHoii padorsl Ne 3 (KM-7)

®opmbl peanu3anmu: 3alInTa 3a1aHUSL

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeieHNs KOHTPOJIBLHOI0 MepONPUATHS: 3aimuTa JabopaTopHOi paboThl Ne 6

Kparkoe conepxanue 3ajanus:
Kparkoe 3aganue

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: WHTEp(ECh NaTYNKOB, U 1.Kak skcnepruMeHTanbHO ONPEAETUTh TEIJIOBYIO
npeoOpasoBareieit MOCTOSIHHYIO BPEMEHU

TeEpMOpe3ucTopa’
3HaTh: OOWH WIM  HECKOIBKO 1.Kako# n3 MeTo10B U3MEPEHUS TaBICHUS EMKOCTHBIM
SA3BIKOB MpOrpaMMHUpPOBaHUS JATYMKOM TOY-
OpUEHTUPOBAaHHBIX Ha paboTy c HEe: HEMOCPEICTBEHHOE H3MEPEHUE EMKOCTH, U3MEPEHNE
anmapaTHbIMHU CPEICTBAMHU HaIpsHKEHUS

WJTM U3MEPEHNE YaCTOTHI?
YMeTb: MNpOBOAWTH CHCTEMHBIN 1.0¢opmuTth oTHET
aHaJu3 VM3MEPUTEIBHOTO
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KOMIIJIEKCA MW YBA3KY OJ3JICMCHTOB
CHUCTCMBI

YMeTh: MOAKIIOYaTh W CHUMATh
JIAHHBIE C JATYUKOB MPHU MOMOIIU
MUKPOKOHTPOJUIEPOB

1.Cobpath U3MEpPHUTENbHYIO YCTAHOBKY

Onucanue MKAJbI OICHUBaAHUA:

Ouenxa: 5

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

Ouenka: 4

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "Xopomo" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JISI PEIICHUS 3a]1a9

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus snanusa: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-8. 3amura 1a6opatopHoii padornr Ne 4 (KM-8)

@opMbl peaau3anun: 3amyTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopunas padora
Bec koHTpOobHOrO Meponpusitusi B BPC: 10
IIpouenypa npoBegeHNst KOHTPOJIBLHOI0 MepPONPUATHA: 3amuTa 1a00paTOpHOH paboTsl Ne 5

Kparkoe conep:kanue 3aganus:

HccnenoBath UHIYKTUBHBINA JaTUuK yckopeHus. [lomyunTs HaBbIKM 00paOOTKH MHOTOKPATHBIX
U3MEPEHUM U BBIABJICHUS METOIUYECKUX MTOTPELIHOCTEH.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: WUHTEpQEch NaTYNKOB, U
npeoOpazoBarenein

1.ITorpemHoCTH KaKuX BETUYHH PACCUUTHIBAIOTCS B
naHHOM padote? Mx pacuér.

2.27eKTpOMarHUTHBIE PACXOIOMEPHI U UX
OTJIUYNTEILHBIE OCOOCHHOCTH.

3HaTh: OJMH WJIH  HECKOJBKO
A3BIKOB [IPOrpPaMMHUPOBAHHUS
OPUEHTHPOBAaHHBIX Ha paboTy
anmnapaTHbIMU CPEICTBAMHU

1.Ilepeuncnure TUIIBI TPUOOPOB, C TOMOIIBIO KOTOPBIX
MIPOU3BOJUTCS U3MEPEHNE

YCKOpeHust cBoOoHOrO naaeHus. [TpuHume: ux
JEUCTBHS.

2.0numute GOpMHUPOBAHUE OCIIUILIOTPAMMBI
HMITYJICOB, KOTOpAs IOJIy4aeTCsl B PE3YJIbTATE
JKCIIEPUMEHTA.

3.IIpuHIMN IEWCTBUS pacxoaoMepa NEPEMEHHOTO
nepenaja aasiaeHus. Orauuue

OT PacxoJIOMEPOB MOCTOSTHHOTO Nepenaaa TaBJICHUs.

YMeTh: INOAKIKOYaTh W CHHMATH
JAaHHBIC C OAaTYMWKOB ITPH ITOMOIINH

1.CobpaTh U3MEPUTENIBHYIO YCTAHOBKY
2.IpOBECTH U3MEPEHUS
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| MEKPOKOHTpOIIIEPOB |

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

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

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHue

Tun KoHTPOLHOT0 MeponpusitTusi: TectupoBanue

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnst KOHTPOJBLHOI0 MeponpusaTHsa: TecTupoBaHue

Kpatkoe conepxxanue 3agaHus:
Kpatkoe 3ananue

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMmers: MIPOBOJIUTH OIICHKY 1.Metoaom BoibTMETpa-amMIepMeTpa
MOTPEUTHOCTH U3MEPSIEMBbIX NPOM3BOAUTCSH U3MEPEeHNEe CONPOTUBJIEHHUS Pe3HCTOpa
BEITUYUH RX. Ha pucyHKe npuBeeHa cXeMa BKJIKYEHHs

npudopoB. conpoTruBaecHUe BoabTMeTpa Rv. Haiitn
OTHOCHTEJbHYI0O METOAHYECKYIO TOIPEeIIHOCTD, €CJIN
Rv =2 MmOMm, Rx=50 xOm.

OrtBer 3anucathb B popme: X.XXX%

2.BoabTmerpom B7-16 mpu temnepatype T
H3MEPEHO MOCTOSTHHOE HANPSI’KeHHe HCTOYHUKA C
BHYTpeHHHMM conporusjenreM Ri. Ilokazanue
npubdopa Ux, B npeaenax Uk. 3anummure

pe3yabTaT u3MepeHHUs HANPSKEHHS.

Ux=2.371 B, Uk=10 B, Ri=1 kOm T=10 ~0C

OTtBeTt 3anucarthb B Bujae; X.xxx+/-0.xxx B

YMeTb:  3amumarb  pe3yJbTarhl 1.C noMoub10 aMnepMeTpa, HMero1ero

paboThI conporusieHue Ra , npous3Bogurcst u3BMepeHUe TOKA
KOPOTKOI0 3aMbIKaHUs K3 HCTOYHHMKA HANPSIKEHUS
¢ BHYTpeHHUM comnportusJjieHueM Ri. Cuuras, uro ,
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Ra<<Ri, a mokazanue amnepmerpa I, Haiigure
a0COJIIOTHY IO

NOIPEeIIHOCTh H3MEepPEeHHs TOKA, BI3BAHHYIO
B3aHMHBIM BJIMSIHMEM CPeACTBA H 00beKTa
n3mepenuii. (Ra=50 Om, Ri=1.5 kOm, I=150 mA)
OrtBer 3anuuTe B hopMaTe : X.XXX MA

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA
1 cemectp
®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH
IIpumep Onsiera
TectupoBanue
IIpouenypa npoBenenust
TectupoBanue

L Ilepeuenv Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
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 U3MEPEHUSAX OJTHOU WJIM HECKOJIBKUX BEJIUYUH C UCIOJIb30BAaHUEM
3HAUCHUH PU3NICCKUX KOHCTAHT. Pe3yipTaT abCOMOTHOTO H3MEPEHHS HETTOCPEICTBEHHO
BBIPAXAIOT B €IMHUIIAX U3MEPSIEMOIN BEJIUUHUHBI.
TOYHOE MPEANUCAHUE O MOPSIAKE BBITIOJHEHUSI OTlepaliuii, 00eCreuynBaloIINX H3MEPEHHE
bu3HIecKou
BeNMYMHA (PUKCUPOBAHHOTO pa3Mepa, KOTOPOH YCIIOBHO TPUCBOCHO 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, HAIIPUMEP, METOJ U3MEPEHUS YACTOTHI YACTOTOMEPOM,
HaIpsKEHUS. — BOJIBTMETPOM.
OIIEHKa pa3Mepa (HU3UYECKOM BEIMYUHBI B BUJIE€ HEKOTOPOTO YHCIIa MPUHSTHIX JJIs Hee eUHUIL
U3MEPEHUS
2.Bompoc
C noMomuibIo aMrepMeTpa, UMEIOLIEro CONpoTUBIeHne Ra , mpou3BoAUTCS N3MEpEHNE TOKa
KOPOTKOTO 3aMbIKaHM [K3 HCTOYHMKA HANPSDKEHUS ¢ BHYTPEHHUM COMpOTUBIeHHEM 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 BUABI MOTPEITHOCTEH HYKHO YUYUTHIBATh IPU U3MEPEHUU HAIIPSHKCHUS
MYJIbTUMETPOM?

OTtBeTsI:
HNHcTpyMeHTalIbHAS, METOAMYECKAs U CyOBEKTUBHAS IOTPEILIHOCTH
2.113 KaKkuX 3JI€MEHTOB KOHCTPYKIIUU COCTOUT PE3UCTUBHBIN JaTUMK JaBJICHHs raza’

OTBeThI:
Kon6a, memOpana, [TAB wim TeH30pe3UCTUBHBIN 3JIEMEHT, JIEMEHTBI DJICKTPHUIECKON 00BS3KH
3.BonsT™merpom B7-16 npoBeneno uzmepenue nocrossHuoro Hanpsoxerust U= 0.15683 B ,
3anuiuTe pe3ynbTat uaMepenus. [Ipu ycinoBuu, 4To OHO MPOBEIEHO MPU HOPMATBHBIX
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

Matepuainbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.KakoBsl Tpe6oBanus 'OCT 7.32-2017 x ohopMiIeHHIO: TOAPUCYHOUHON TOJNHUCH, (TaOIUIIBI
, GopMyIIBl, ciMiCKa HICTOYHUKOB)

OtBeTsI:

Pucynok 1 - Ha3Banue

2.Kakue yepTexu TOKHbI ObITh BKIFOUEHBI B KOMITJIEKT JUIs M3TOTOBJICHHS IEYaTHOMN IIAThI U

B KaKOU ITOCIIE0BATEIbHOCTH
Bepuslit otBet: O61mas cnenudukaiys, cxema 3J1eKTpuieckas IpUHIUIaNbHasl,
crenuguKanus Ha 3JeMeHTbl, KOMIIJIeKT JOKYMEHTOB Ha IIe4aTHYIo miaTy, Yeprexu
CIJIOEB AJIEKTPOIPOBOIAIINX, OTBEPCTHI, MacKH, IIenKorpadus, COOPOUHbII YepTeK.

3. Komnerennuss/Muankarop: 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

2.0npenenute TpeOOBaHUSA K 000PYIOBAHHIO aBTOMATU3UPOBAHHOTO H3MEPUTEIHHOTO
KOMILJIEKCA JUISI TPOBEPKH MOJIOCOBBIX (PHIBTPOB B Auana3oHe yactoT or 100 mo 150MI .

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.CtpykTypHas cxema CUCTEMbI YMHBIN 10M, (METEOCTaHIUs , THKYOaTop, cuctemMa
yIIpaBJIEHUS JIOCTYIIOM)
Bepnsriii otBet: BapuanTs! oTBeTa eTko HalTH Ha caiite https://habr.com .
2.Hapucyiite CTpyKTypHYIO CXEMY BOJIBTMETPA C JBOMHBIM HHTETPUPOBAHUEM
Bepnpriii orBet: OtBetr npuBeneH B kuure b.B. JIBopsina Metposorust u
paguon3Mepenus //ctp.222
3.N306pasute cxemy cuctembl CKY J] i1t KOHTPOJIS JOCTYIIA B OMEIIEHNE OTIIPABIISIFOILYIO
JJaHHBIE CUMUTAHHBIE C KapT Ha CEpBEP
BepHslii oTBET: IpoLieccop , ABa CYUTHIBATEIS , KHOIKA COCTOSIHMS, 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 aaryuka 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 koMaH10i1 ocyIiecTBiIseTCs OTHpPaBKa JAHHBIX B I1OCIEA0BATEIbHBIN MOPT?
2.IlpoBepsiercs B mabopaTtopHoii padote Ne2.
K kakomy THITy mopTa MUKpOKOHTpoJIIepa noakitodaercs natank KY-003?

MaTtepuaibl AJ15 NPOBEPKH OCTATOYHBIX 3HAHUM
1.Kak B Arduino IDE ocymectsisiercs: BeTBieHue?
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OTBeThI:
It0{&
elseif{ }
2.K TakoMy nopty MOXHO NOAKII0YUTE LCD uHIUKATOp C MOAYJIEM Ha MUKPOCXEME
PCF8574T
OTtBeTsI:
no unrepdeiicy 12C

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIOIIHEHA B paMKax "MPOABUHYTOTO'
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 uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. HA BOTPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Onenka omnpenensercss Mo COBOKYIHOCTU PE3YyJbTaTOB TEKYILErOo KOHTPOJIA YCIIEBAEMOCTH B B
cootBeTcTBUU C [lonoxxeHnnem o GamibHO-peHTHHrOBOM cucteme it cryaentoB HUY «MOW» Ha
OCHOBaHUU CEMECTPOBOM U 3K3aMEHAIMOHHON COCTAaBIISIFOILINX

21



JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

1 cemectp

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

JIMCT OLUEHKH 1o kypcoBomy mpoekrty 1o gucuuminae «JTATUUKN, METO/IbI
N3MEPEHUA U CUCTEMBI CBOPA JIAHHBIX MHTEPHETA BEILEWN» Ctyaext
rpymnma Tema

paboThI

1 OcHOBHBIE
CTpyKTypHbI€ 2sieMeHThI 3anucku NeHanmenoBanneMA Xbamn 1.1 AuHotanus. PackpbiBaeT 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 1.5.2Ta0mmma
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 ctpykTypHOii cxembl ipubopa u ee onucanue.l 1.6.2Hanuyre cTpyKTypbl
aJIropuTMa NporpamMmsl Ui puodopa (YKpyHnHEHHbIN) (IPOXOKAEHUE JaHHBIX U OCHOBHbIE
bynkun).1 1.7KoHcTpykTopckas riaaBa COAEpKUT pacdeT U BIOOp (DYHKIIMOHAIBHBIX OJIOKOB U
KOHCTPYKTOPCKYIO JOKYMEHTAIMIO JJis pou3BoAcTBa . 1.7.1cTounuk nutanus (pacuer
noTpeliIeHus: yCTpocTBa U BHIOOP MK pa3paboTka uctouHuka).3 1.7.2MuxponpoueccopHblit
6si0k.3 1.7.31lenu nonxitouenus aaruuka.3 1.7.4YcrpoiicTBa yrpaBieHUs U HHAUKAIUK.3
1.7.5NnTepdeiic csa3u ¢ [IK (onmuonansbuo).3 1.7.6Pa3paboTka KOHCTpYKTHBA KOpiryca.3
1.8 TexHUKO-3KOHOMUYECKAs TJIaBa COAEPIKUT pacuyeT CTOMMOCTH PpUOOpa Uil Pa3IUIHbIX CEPH
1.8.1Tabauma CTOMMOCTH JIEKTPOHHBIX KOMITOHEHT M Tie4yaTHBIX 1iat.3 1.8.2Tabnuia ctouMocTu
KOpITyCHBIX 351eMeHTOB.3 1.8.3Tabnuma croumoctu MmoHTaxa u coopku.3 1.8.4Tabnuia ctoumMocTu
ynakoBku.3 1.93akmouenue.1 1.10Cnucok aureparypsl.1 1.111Ipunoxenus 1.11.1Cnenmudukanus
K JKJIeKTpruueckuM cxemam.2 1.11.2UepTrexu cxem 3IeKTPUUECKUX MPUHIUIHAIbBHbIX.2
1.11.3Yeprexu neuatHsix mwiat.3 1.11.4Yeprexu xryros.1 1.11.5Yeprexu kopmyca.3
1.11.600mas cneuudukanus Ha KOMIIEKT fokyMeHTanuu. 1 1.11.71Ipunoxenus co cipaBoYHbIMU
JTAHHBIMM Ha 3JIEMEHTHI U Y316l (Ha3HaueHue, Tabauila Ha3HaueHHUsI KOHTaKTOB, KOPIYC U
CTaHJapTHAasl CXeMa BKJIIOUEHUS U3 HHCTPYKIMH Nprubopa) He 6osee 3x ctpanuil.3 Mtoro mo
nyHkTy 1600 2 Odopmiienue padots! 2.1Hannune Hymepanuu crpanui.l 2.20¢opminenue
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 opopMiaeHust popmyr U ccbllok Ha HUX.1 2.7CtangapTHoe
dbopMaTupoBaHue TEKCTa BO BcexX yacTsax padoTsl.3 2.8PacctanoBka nepeHocoB.1 2.9V cnonnenue
rpaduyeckoro marepuana corsiacio npasui ECKJI[.4 Utoro nmo mynkry 2180 3 3amura padboThl
KaX/IbIi{ 4JIeH KOMUCCHM BBICTaBIIE€T HMHIMBUAYAIBHO (B TaOJIMIly 3aHOCUTCS CpellHee
apudmernueckoe okpyrieHHoe a0 1enoro) 3.11loctpoenne noxmnana. 3.1.1Ha3znauenue ycrpoiicta
(Tmama3oHbl pabOYMX MaMETPOB, YCIOBHS SKCIUTyaTalluu, ooiaacte npumenenus).1 3.1.20mnucanue
ctpykTyphl.1 3.1.3060cHOBaHME d7eMeHTHOM 6a3b1 00Bs3ku MII, naTumka, CUCTEMBI
anexkrponutanud.3 3.1.4llonnManne npuHIKIIOB ocTpoeHus koprycoB POA s 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 3.30T1Ber Ha Bompoc
Ne2 5 3.40tBet Ha Bonpoc Ne3 5 3.5CaMOCTOATENbHOCTD UCIIOTHEHUS. (OLIEHKAa PYKOBOIUTEIS)
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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KypCOBOMY MPOEKTY MO ANCHUILTHHE «MeIuInHCKre MPUOOPHI i CUCTEMBI», HO HE HIKE OLIEHKH 3
(ynoBneTBOopuTENIHHO). B cirydae, eciau ycTpoicTBO MpU3HAHO HEPAOOTOCTIOCOOHBIM, BHICTABIISCTCS
oneHka, nosnydenHas cornacHo JIMCT OLUEHKMU no kypcoBoMy MpoeKTy O TUCLHUILUIMHE
«MeauuuHCKue PUOOPBI U CUCTEMBI», HO C BEIUUTAHHEM OJTHOTO 0ajlia U3 pe3yabTHPYIOMICH
ouenku (K nmpumepy, ecinu cornacuo Jlucty oneHku ObUTa MOTy4YeHa OLeHKa 3
(YZIOBJIETBOPUTEIIBLHO), PE3YIBTUPYIOIEH OIIEeHKON OyeT 2 (HeyI0BICTBOPUTEIHHO) U T. 1.).

II. Onucanue wkKanvl oueHUBAHUA

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKkax ""0a30Boro"
YpOBHS. BOJIIBITUHCTBO OTBETOB JaHBI BEPHO. B wacTn MaTepraia ecTh He3HAYUTEIbHBIC
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHs. OCHOBHAs 4acTh 3aJIaHUs BHIMIOJIHEHA BEPHO. Ha BOIIPOCHI YTIyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BBIMOJHEHA WIH BBITOJIHEHA
MPEHMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenus umo2o60i OUeHKU no Kypcy
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