MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuajabHocth: 12.04.04 Buorexnuueckue CHCTEMbI H TEXHOJIOTHU

HaumenoBanue o0pa3zoBare/ibHOMH nporpaMmbl . PaanosieKrponka B 0MUOTeXHHYECKUX U MeJUIIMHCKUX
anmaparax u cucreMax

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OHCHO‘IHLIC MaTepuajabl
o IMCIOMIIJIMHE
Mez[mmncmle npnﬁopbl U CUCTEMbI

MockBa
2024



OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MoAn1caHo 3NeKTPOHHO

W nognuceto ®r60Y BO «HAY «M3WU»

CeeneHuna o enagensue L3N M3KU

Bnageney, Xunxapesa I'.B.

Pa3zpaboTunk Maermnbrrarop db27a508-ZhikharevaGV-9fcbrac I'.B. ’Kuxapena
COI'TIACOBAHO:
P OBOIUTEND MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

%’K o ; CeeneHua o Bnagensue L3N M3U F.B'
00pa3oBaTCIbHOU i Braseney >Kwnxapesa I B,
HpOrpaMMbI - Mo - Vacnugmarop __ Rdb27a5d8-ZhikharevaGV-9fchisc Kuxapena

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
o CeeneHua o Bnagensue L3N M3U E B

3aBenyromui . . EEITE Brageneu [anuMoBa E.B. o
BBINyCKAIOIeH Kaheapoun * Mol MaerTndnkatop Rf4bb1f0c-ShalimovaYVv-1267ebdd [ITanumoBa




OBILIASA YACTD

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

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGHOCTh MPOBOANTH MCCIICIOBAHUS B 00IACTH CO3/IaHHsI OMOTEXHUYECKUX CUCTEM
N/1-1 AHanu3upyeT COCTOSIHNE HAYYHOTEXHUYECKUX 3a/1a4 HA OCHOBE U3yUYEHUS
TEXHUYECKOH JIUTEPaTyphl B 00J1aCTH OMOTEXHUYECKUX CUCTEM
NJI-2 BeimonHsieT MaTeMaTHIeCKOe MOJISITMPOBAHKE MTPOIIECCOB M 0OBEKTOB
OMOTEXHUYECKHUX CUCTEM
NJI1-3 Pa3zpabaTeiBaeT aNropuTMbI M IPOBOJUT UCCIICIOBAHUS JIJIsl CO3/IaHUsT OMOTEXHUUECKUX
CHCTEM

2. [IK-2 Cnioco6HOCTh IPOEKTUPOBATH OMOTEXHUYECKUE CUCTEMBbI
NJI-1 PazpabaTbiBaeT cTpyKTypHbIE, (DYHKIIMOHAIbHbIE U IPUHIUITHAIBHBIE CXEMBI IS
OMOTEXHUYECKUX CUCTEM U UX KOMIIOHEHTOB
NJI-2 PazpabaTbiBaeT KOMIOHEHTBI OMOTEXHUYECKMX CHCTEM C UCIOIb30BAHUEM METO/IOB
00pabOTKM CUTHAJIOB, MEAMKOOMOIOTMYECKHX JTaHHBIX U N300paKEHHUI

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Kontponbnas padota Ne 1 (KonTponsHas pabora)
2. Konrtponbnas padora Ne 2 (KonTposbhas pabota)
3. Kontponbnas padota Ne 3 (KontponbHas padota)
4. KontponbHas padota Ne 4 (KontponbHas pabora)

®Popma peanmszanuu: [Iposepka 3ananus
1. Hay4uHo-TexHHYeCKHi 0030p COBPEMEHHBIX MPHUOOPOB I 1a00paTOPHOTO aHAIHU3a
(HdomarmHee 3amanue)

BPC aucuunjavHbl

1 cemectp

Beca KOHTpOIBHBIX MepOTpHsITHIL, Y0

Nunekc KM- | KM- | KM- | KM- | KM-

Paznen nucrunanHb KM: 1 2 3 4 5

Cpox KM: 4 8 12 14 16

MenutnHckue mpuOOopbl M CUCTEMBI JTsl JIA0OpaTOPHOTO
a”aian3a

KoHnTponb kauecTBa KIMHUYECKUX J1a0OpaTOPHBIX
HUCCIIENOBaHUN

AHanu3aTopsl KPOBU U MOYH + +




buoxumuueckrne, IMMYHOXHMUYECKUE U + +
AIIEKTPO(OPETHUECKIE aHAIN3ATOPHI
[IpumeHeHue ynpTpa3ByKa B MEIULIMHE
VYpaBHeHUs JIUHEHHON aKyCTUKU + +
Pacrnipoctpanenue ynpTpa3ByKOBBIX BOJH B IIPUCYTCTBUU + +
TpaHUIIbI pa3/ieNa aKyCTHUYECKH Pa3HOPOJHBIX Cpell
WznyyaTenu ynpTpa3ByKa U UX OCHOBHBIE XapaKTEPUCTUKU + +
VYbpTpa3ByKkoBasi AMAarHOCTUKA B MEIUIIMHE + +
KypcoBoe npoektupoBanue
KypcoBoe npoektupoBanue + + + +
Bec KM: | 20 20 20 20 20
2 cemecTp
Beca
KOHTPOJIbHBIX
MEpPOIPUATHH,
Pa3nen nucuumninHb %
Nupexc KM:
Cpokx KM:
Bec KM:

BPC kypcoBoii paGoTbsl/mpoeKTa

2 cemecTp
Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o
Pa3znen nucuuninHb Munexe KM- 1 KM= | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16
AHanu3 TEXHUYECKOTO 3a/1aHus. AHaJIN3 peIHKA. BBIBOBI U
IIPEIOKEHHUE T10 XapaKTEPUCTUKAM HOBOT'O YCTPOMCTBA. Y POBHU +
U3MEpSIEMBIX (PU3NUYECKUX BEIMYUH, U OTPAaHUUYEHHS [10 YPOBHSIM
BO3JICUCTBUSIM.
CrpykTypHas cxema ycrpoiictsa. [logpoOHslii anroputm + +
IIPOrpamMMBbl YCTPOHCTBA
Cxema anexTpuyeckas IpUHIUIHAIbHAS. MUPKOKOHTP. y3€1, Y3€l
JATYMKOB, y3€] UCIIOJHEHNUS, y3€l YIIPaBICHUS WHINKALINH, +
uHTepdeiic, y3ea MeKTPONUTaHHS
KoncTpykuus nedarnoit matel. KoHCTpyKIus kopmyca +
DKoHOMHYECKHUH pazzaein. Pacuer cebectonMocTu ycTpoiicTBa +
[TporoTUnupoBaHue U OTiIalKa IPOTrPaMM CO34aBaAEMOI0O +
YCTPOMCTBA
Odopmnenune nokymenrtamuu mo 'OCT u ECK]] +
Bec KM: | 20 20 40 20




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-1nka AHanusupyet | 3HaTh: Hayuno-TexHudeckuii 0630p COBpEMEHHBIX MTPUOOPOB /IS TaOOPATOPHOTO
COCTOSIHHE OcHoBHble THIIBI IPUOOpPOB | aHanu3a (lomariHee 3aaHue)

Hay4YHOTEXHUYECKHUX 3aJad
Ha OCHOBE
TEXHUYECKOH JINTEPaTyphl B

JJI1 KIMHUYCCKOI'O
71ab0paTOPHOro aHAU3a, UX
pa3paboOTIHKOB H

obnmactu  OMOTEXHUYECKHX | IPOU3BOJIUTENCH
CUCTEM YMers:
[IpoBoauTh HayuHO-
TEXHUYECKUW aHAIIN3
COBPEMEHHOT'O COCTOSIHUS
MPUOOPOB IS
71a00paTOPHOTO aHAIN3A
IK-1 NJI-2mx-1 Brimonnsier | 3HaTh: Kontponbnas padota Ne 4 (KontponsHas pabota)
MaTeMaTHYeCKOoe CTpyKTYypHBIE CXEMBI U
MOJICIIMPOBAHUE MPOIECCOB | MPUHIIUITEI paOOTHI
u OMOXMMHYECKHX,
OMOTEeXHUYECKUX CUCTEM MMMYHOXUMHYECKHX U
ANEKTPOPOPETHIECKHIX
aHAJIN3aTOPOB
I1K-1 N-3nk1  Pa3pabareiBaer | 3HaTh: Kontponshas padora Ne 1 (KonrponbHas pabota)
AJTOPUTMBI MareMaTuueckre OCHOBBI Kontponbnas padota Ne 2 (KortponsHas pabota)

HUCCIEO0BAHU UIA CO3MaHUA
OMOTEXHUUECKHUX CUCTEM

BHYTpUIa00paTOPHOTO U
BHEITHETO0 KOHTPOJIS
KauecTBa JIabopaTOPHBIX
HUCCIIEIOBAaHUN




CTpyKTypHBIE CXEMBI U
MIPUHIIMIIBI pabOThI
aHaIM3aTOPOB (POPMEHHBIX
AJIEMEHTOB ¥ QYHKIIUHA
KpOBH M aHAJIN3aTOPOB MOYH
YMers:

Ocy1ecTBiATh KOHTPOJIb
KauecTBa KIMHHUYECKUX
1a00paTOPHBIX
HCClIeJOBaHUN
AHanmM3UpoOBaTh CUTHAJIBI
PUOOPOB IS
71a60paTOPHOTO aHATN3a U
MIPOBOJUTH UCCIIEIOBAHUS
6monpoo

I1K-2

Ud-1lnk>  PaspabaTeiBaeT
CTPYKTYpHEIE,

G yHKIIMOHATbHBIE u
MPUHIMITAATBHBIE  CXEMBI
TUIS OMOTEXHUYECKUX
CUCTEM U UX KOMITOHEHTOB

3HaTh:

CrtpykTypy, Ha3HAUYEHHUE,
OCHOBHBIE CXEMBI
MIOCTPOEHHUSI U PabOTHI
TUTIOBBIX Y3JIOB
MEIUITMTHCKOM armaparypbl
yIbTPa3ByKOBOM
JTUArHOCTHKHU

YMers:

Hcnonb3oBars
MPUOOPETEHHBIC 3HAHUS B
MIPOCKTHPOBAHHUH
CYLIECTBYIOIUX Y3JI0B Y3
amnmapaTypsl 1 pa3paboTke
HOBBIX

KonTponbnas padora Ne 3 (Kontponbhas paboTa)
Kontponbnas padota Ne 4 (KontponsHas pabota)

[1K-2

N-2nk-2
KOMITOHEHTEI
OMOTEXHHUUYECKUX CHCTEM C

Pa3pabarbiBaeT

3HaTh:
OCHOBBI TUHENHOM
AKyCTHKH JKHJIKOCTEU U

Kontponbnas padota Ne 1 (KortponsHas pabota)
KontponsHas padora Ne 2 (KontponbHas pabota)




UCIIOJIb30BAaHUEM  METOJ/IOB
00paboTKu CUTHAJIOB,
MEANKOOUOIOTHUECKUX
JTAHHBIX ¥ U300paKeHUH

ra3oB, a TAKXKE MPUHITUTIBI
BO30YXKICHHS M IIpHEMa
yIbTPa3BYKOBBIX BOJIH B
OMOTEXHUYECKUX CHCTEMAX
1 0COOCHHOCTH
pacnpocTpaHeHus
yIbTPa3BYKOBBIX BOJIH B
OMOTKaHIX

YMeTs:

PaccuuthiBaTh IapaMeTphI
yIBTPa3BYKOBBIX BOJIH U
aKyCTHYECKHE TTapaMeTphl
OouoTKaHel




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora Ne 1

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeleHHs KOHTPOJILHOI0 MepompusiTusi: bunersl ¢ HAOOPOM U3 HECKOIBKUX
BOIPOCOB TEPCOHATIBLHO TOTOBATCSA JUISl KaXJIOTo CTyAeHTa. Jlanee CTyIeHThl B OrpaHUYCHHOE
BpEMsI MHIITYT CBOM OTBETHI U paboTa caeTcst MPEeno1aBaTelo.

Kparkoe conep:kanue 3aiaHus:
OTBeTUTH HAa BOMPOCHI OUiIeTa

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3Hartb: MareMaTH4eCcKHe OCHOBBI 1.PaccMmoTpute npeacraBieHHyto kapTy JleBu-
BHYTpUIa00paTOPHOTO U JIKEeHUHHUHICA. YKaXUTe, KAKOE MTPaBUJIO HAPYILLIEHO
BHEIIHEIO  KOHTPOJISI ~ KadecTBa (ecnu HapyiieHo). B ciiyyae HapyleHUs] HECKOJIBKUX
1a00paTOPHBIX UCCIIEIOBaHUN IIpaBWI, yKa)KUTE NIEPBOE, KOTOPOE IIPH

MOCJIeI0BATEILHOM aHAJIM3€ CEPHIl MPUBOJUT K BHIBOILY
0 HEMIPUEMIIEMOCTH Pe3yJIbTaTOB B CEPHUHU.

- BCE PE3yJIbTaThl IPUEMIIEMBI,
-1_3S,

-2_2S,

-4_1S,

- 10X

2.IlosiBneHNE KOHTPOJBHBIX MPU3HAKOB 1 2S5
CBUJIETEIBCTBYET:

- 0 IPUEMJIEMOCTH PE3YJIbTATOB,

- 0 HEOOXOAMMOCTH MPOBEPKH KOHTPOJIBHBIX MPaBUI
Bectrappaa,

- 0 HAJIMYUH IPyOO MOTPEIIHOCTH,

- 00 yBEeITMYEHUH CIy4alHBIX OIIMOOK,

- 00 yBEIMUYEHUU CUCTEMAaTUYECKOW OMMUOKU METOJIUKH.

3HaTh: OcHoBBI JIMHENHON 1.Yto Takoe ynpTpa3Byk?

AKyCTUKHM JKHJIKOCTEH M Ta30B, a 2.I'mapocratnueckas INIOTHOCTB cpeibl. YTo 310 Takoe?
TaKXe MPUHLHUIBI BO30YXKIECHUS U 3.YacToTHbIH 1uana3oH Y3 BOJH. YKa3aTh B BUJE
npreMa YIbTPa3ByKOBBIX BOJIH B JTIBOMHOT'O HEPABEHCTBA.

OMOTEeXHUYECKUX  CHCTEMax U 4.3anucaTh BOJHOBOE ypaBHEHHUE (ypaBHEHHE
OCOOEHHOCTH  PacHpOCTpaHEHUS JI__Anambepa) nsist 3ByKOBOTO JaBJICHUS U €ro ol1iee




yIBTPa3BYKOBBIX BOJIH B
OHOTKAHAX

peleHue.

5.CopmynupoBaTh 3aKOH COXPAHECHUS YHEPTUU
3BYKOBBIX BOJIH B AuddepeHnnansuoi hopme.
6.3anucarb TUHEAPU30BAHHOE YPABHEHHUE COCTOSTHUSA
THJIPOAKyCTHKH.

YMerp: OcylecTBisATh KOHTPOJIb
KaJyecTBa KITMHHYECKUX
1a60paTOPHBIX MCCIICTOBAaHUMN

1.PaccunTaiiTe MHAEKC CPEIHEKBAIPATHUECKOTO
OTKJIOHEHHUS JIJIS IaHHBIX JIa0OpaTOPUU A 10 CPaBHEHHUIO
C TaHHBIMH JIPYTHX J1a00paTOPUi, HCIIONB3YIOIINX TAKOE
e 000py0BaHUE.

[Ipu pacuere mpumuTe cpeaHee apupMeTHIECKOe
3HAYCHHE JIAaHHBIX JJabopaTopun A paBHbIM 198 En/i,
CpeIHEKBaIpaTHUECKOE OTKIIOHEeHUE - 24 En/m.

Cpennee apudmeTnyecKoe 3HaUCHNUE JAHHBIX IPYIIIbI
cpaBHeHus paBHO 212 En/n, cpegHexkBaipaTndeckoe
oTKJIoHeHue - 29 En/n.

2.PaccunTaiiTe OTHOCUTENBHBIN KO3 PHUIIMEHT BapHalluu
JUISL TAaHHBIX J1Ta00OpaToOpuu A MO CPAaBHEHUIO C TaHHBIMH
JPYTUX J1a00paToOpuid, HCIIOIB3YIOIIUX TAKOE Ke
o0opynoBaHue.

[Ipu pacuere mpumuTe cpeaHee apuhMeTHIECKOES
3HAYCHHME JIAHHBIX JJabopaTtopuu A paBHbIM 198 En/i,
CpeIHEKBaIpaTHUECKOE OTKIIOHEeHUE - 24 En/m.

Cpennee apudmeTnyeckoe 3HaUCHNE JAHHBIX TPYIIIIbI
cpaBHeHwus paBHO 212 En/n, cpenHekBagpaTHUecKoe
oTKJIoHeHue - 29 En/n.

3.01eHuTe MPaBMIBHOCTh COOCTBEHHBIX JAHHBIX
naboparopuu A Mo CPaBHEHHIO C MPABUIHLHOCTHIO
JPYTUX Ja00paTOpuid, HCIIOIB3YIOIINX TAKOE Ke
o0opynoBaHue.

Cpennee apudpMeTHIECKOE 3HAUCHHUE TAHHBIX
nabopaTtopuu A paBHbIM 226 En/m,
CpEIHEKBaIpaTHIeCKOe OTKIOHEeHue - 42 En/i.

Cpennee apudmeTnyeckoe 3HaUCHNE JAHHBIX TPYIIIBI
cpaBHeHus paBHO 221 En/n, cpenHekBaapaTuuecKoe
oTkyoHeHue - 35 En/m.

BapuanTsl oTBera:

- pe3yJIbTaThl CPAaBHEHUS TIPUEMIICMBI,

- pPe3yNbTaThl CPABHEHHUS SIBISIFOTCS MPEACTbHBIMU
3HAYCHUSMU TPUEMIIEMOCTH, TPEOYETCsI MOBBIMIEHHOES
BHHUMaHUE K aHATUTUYECKOU CHUCTEME,

- PE3YJIbTATHI SBIIIOTCS KPUTHICCKUMHE, PEKOMCHTYCTCS
TIIaTeTbHAs MPOBEPKA padOThI AaHATUTHUYECKON CHCTEMBI
Ha BCEX JTarnax,

- pe3yNbTaThl HEMPUEMIIEMBI, TPEOyeTCs IPUHSITHE
CPOYHBIX Mep.

4.01ueHnuTe BOCIPOU3BOAUMOCTh COOCTBEHHBIX JTAHHBIX
nabopaTopun A 10 CpaBHEHHIO C TIPABMIIBHOCTHIO
JPYTUX JTa00paTOPUH, UCTIONB3YIOMINX TAKOE Ke
obopynoBaHue.

Cpennee apudmeTnueckoe 3HAUCHNUE JAHHBIX
naboparopun A paBHbM 198 En/m,
CpeIHEKBaIpaTHIECKOe OTKIOHEeHue - 24 En/m.




Cpennee apudmeTnyecKkoe 3HaU€HNUE JAHHBIX IPYIIIbI
cpaBHeHHs paBHO 212 En/n, cpenHekBagpaTHUecKoe
oTkJIoHenue - 29 En/n.

Bapuanrts! oTBeTa:

- BOCIIPOM3BOJIMMOCTbD JIy4Yllle, YeM B LIE€JIOM IO IpyIIIe,

- BOCIIPOU3BOJUMOCTD XYXKE, YEM B LIEJIOM I10 TPYIIIIE, HO
npuemiieMa,

- He0OXOAMMO UCKATh MPUYMHBI TUIOXOM
BOCIPOU3BOIMMOCTH,

- He0OXOAMMO NMPUHUMATH CPOYHBIE MEPHI 110
yCTpaHEHHUIO HEIOCTaTKOB, UMEIOIUXCS B paboTe
AQHAJIUTUYECKOU CUCTEMBI, IIOCKOJIBKY PE3YJIbTATHI
HCCIeI0BaHus MPo0 MaMeHTOB, OTyYEeHHbIE B ATHX
YCIIOBUSAX, MOTYT OBITh HEMPUEMIIEMBIMHU.

5.13BeCTHBI pe3yiibTaThl KOHTPOJIbHBIX U3MEpeHui B 10-
1 aHanmTH4eckux cepusx (En/m):

165 114 151 135 143 146 151 160 172
146

[1o naHHBIM pe3yspTaTaM NPOBEAUTE KOHTPOJIb KauecTBa
M3MEpEeHUl MeTOA0M KyMYISTUBHBIX cyMM. [Ipu pacuere
cusum IpUMHUTE cpeHee apu(pMeTHIecKoe 3HaYCHUE
paBubIM 145 En/n, a cpeHekBaipaTHUECKOE OTKIIOHEHHE
- 15 En/m.

1. Onpenenute HOMEp cepyu Havaja pacdera cusum.
Ecnu pacuet npepsiBasics (MeToa "BXOJWI B KOHTPOIIb'"),
TO HOMEP CEepUU Hayasla OCIEAHEro pacueTa.

2. OnpenenuTe HOMEP CEPUM B MOCIIETHEHN TOUKE pacyera
cusum, T.€. IpU OKOHYaHUH pacyeTa cusum WIN Ipu
BBIXOJI€ U3 KOHTPOJIS.

3. Onpenenurte 3HaUEHUE CUSUM B MTOCIIETHEN TOUKE
pacuera, T.e. IpU OKOHYAHUU pacyeTa cusum WiH pu
BBIXOZIE U3 KOHTPOJIS.

4. Chemnaiite BBIBOJ O HAINYUNA CUCTEMATUYECKUX
OLIHOOK.

YMeTh: PaccuuThiBaTh napamMeTpbl

YIBTPa3BYKOBBIX BOJIH u
aKyCTHYECKHE napameTphbl
OHOTKaHEN

1. Boruncaute nepuo/i BOJIHbI, €CJIM 4acTOTa paBHa 4
Mro.

2.CKOpOCTh pacpoCTpaHEHUs 3BYKOBBIX BOJIH B KPOBU
paBHa 1575m/c, mIOTHOCTH KpoBH cocTaBisieT 1057ke/m.
Onpenenuth XapakTepUCTHUECKOE CONTPOTUBIICHHUE
TUIOCKOM 3BYKOBOM BOJIHBI (aKYCTHMUECKHI UMITEIaHC) B
KpOBH.

3.CKOpOCTh pacrpocTpaHeHHsI 3ByKa B OMOTKaHU paBHA
1540m/c. OnpenenuTs JUIMHY 3ByKOBOM BOJIHBI, YACTOTOM
f=10Mr1., pacnpocTpaHsomueiicss B OMOTKaHH
4.3anucath rpaHUIHBIC YCIOBUS JIJIs1 AOCOTIOTHO MSATKON
MIOBEPXHOCTU

5.3anucarh rpaHUYHbIE YCIOBHS Ha TpPaHUIIE pa3jiena 2-X
aKyCTHUYECKH Pa3HOPOJHBIX Cpell

6.3amucarb rpaHUYHbBIC YCIOBUS JIs1 aOCOTIOTHO
YKECTKOM I'paHullbl (IPUBECTU IPUMEP TAKOW IPAHULLBI).

Onucanune MKAJbI OIICHUBAHUA:

10




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
€CITH 3aJIaHuE MMPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIIAETCS,
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-2. KoutpoabHas padora Ne 2

®opmbl peanu3anuu: buiers! (MMCEMEHHBIN ONIPOC)

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs] KOHTPOJIBLHOIO Meponpusitusi: bunersl ¢ HAOOPOM U3 HECKOIBKUX
BOIPOCOB TEPCOHAIILHO TOTOBATCSA Ui KaXJIOTO CTyleHTa. Jlajgee CTyJNeHThI B OrpaHHYEHHOE
BpEMsI IHIITYT CBOM OTBETHI U paboTa caeTcsl MPEToIaBaTelo.

Kparkoe conep:kanue 3aaHus:
OTBeTUTH HA BOMIPOCHI OMiIeTa

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3uatb: CTpPYKTypHbIE CXEMBl U 1.CTpykTypHas cxeMa reMaroJIorHuecKoro aHajau3aropa
OPUHIUIBL pabOThl aHAIU3aTOPOB IIPEICTaBICHA HA PUCYHKE:!
(hOpMEHHBIX 3JIEMEHTOB u
. fuman ]
(GyHKIMH KpOBM W aHaIM3aTOPOB 3
MOYH g L
Kpoes }__‘ 7
| 1 2
1
oyl
12 }-—
UYro npencTaBiseT cob0il 371€MEHT CXeMBbI 1101 HOMEPOM
9?7
- YCTpPOMCTBO 0TOOpA MPOOHI;
- TUITIOTEP;

- pe3epByap JUIsl TUII09HTA;

- OJIOK cueTa SPUTPOIUTOB M TPOMOOIIUTOB;

- KOHAYKTOMETPUYECKHI CUETUHK KIIETOK;

- 0110k 00pabOTKH U OTOOpaXKEeHHSI HHPOPMAIIHH;
- 0JIOK cueTa JeHKOLHUTOB;

- ()OTOKOJIOPUMETD;
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- Kamepa reMoJIn3a;

- pe3epByap reMOJH3UPYIOIIEro pacTBOpa
2.CTpyKTypHasi cXxeMa reMaToJIOrHuecKoro aHajlin3aropa
MPEJCTaBIICHA HA PUCYHKE:

7

- E L]

10

I
I
! 8
|
)

©
b o e e
A

—in[—"“—' -

~

HO,Z[ KaKMM HOMCPOM IIPpCACTABJICH 6J'IOK, B KOTOpOM
MIPOUCXOUT U3MEpEHUE QITyOpECIICHITNH?
3.CTPYKTypHa$I CXEMa KOoaryJjomMeTpa IpeacTaBJICHA Ha
PHUCYHKE:

6) 4

10

11

]

12

UYro npencTaBiseT cob0il 371eMEHT CXeMbI 1101 HOMEPOM
9:

- BpalIarolIMiiCs CTaKaH;

- po6a;

- CTAJIHOW IIApHK;

- YCHIIUTENb-IPe00pa3oBaTesb;

- YCTPOICTBO OTOOpaKE€HUS pe3ynbTara;

- MUKPOIIPOLIECCOP;

- KJIaBHATYypa;

- ICTOYHUK CBETAa;

- (poTonpreMHuK;

- ICTOYHUK BPAILAIOIIET0Cs] MAarHUTHOTO TOJIS

4.Kakue MeTO bl JITA0OpaTOPHOTO aHAIM3a TIPUMEHSFOTCS
JUTsL aHaJIu3a Mouu?

- pemekTomerpus;

- MPOTOYHAs LIUTOMETPUS;

- MUKPOCKOITMYECKHE HUCCIIEIOBAHMS;

- KyJIOHOMETPHS;

- MIOTEHIIUOMETPHS;

- BOJIbTAMIIEPOMETPHS;

12




- OMHCCHOHHAsI (OTOMETPUS

5.Kakoe uccrenoBanue aHaan3a MOYH SIBISICTCS
CKPUHUTOBBIM?

- aHaJIM3 Ha TECT-TI0JI0CKAX;

- MUKPOCKOITMYECKHI aHaIHN3 0CaKa MOYH;

- aHaJIM3 METOJIOM MIPOTOYHOMN IIUTOMETPHUU;

- HU OJIHO U3 MEePEUHCICHHBIX.

3HaTh: OCHOBBI JIMHEHHOMN
AKYCTHKH JKHJKOCTCH M Ta30B, a
TaK)Ke MPHUHIIUIEI BO30YXKICHUS U
preMa YJIbTPa3BYKOBBIX BOJH B
OMOTEXHUYECKHX  CHCTEMAaX W

0COOEHHOCTH pacripocTpaHeHHS
YIBTPa3BYKOBBIX BOJIH B
OHOTKAaHIX

1. Yro takoe K03 HUIMEHTHI OTPAKEHUS U
MPOXOKIAeHHUs 10 aBieHuto? Kakas Mexay HUMH CBSI3b
[P HOPMAJILHOM IaJIeHUH?

2.3anucaTh rpaHUYHBIC YCIOBHS HA IPaHULE pa3jeria
JIBYX aKyCTHMUECKU Pa3HOPOJHBIX Cpel.

3.I1agenue miIockoi rapMOHHYECKOM Y3 BOJIHBI Ha
aOCOIOTHO MATKYIO TOBEPXHOCTb. 3arucarhb
BBIp@KEHHE JIJIs1 MTHOBEHHOW KOJ1e0aTeIbHON CKOPOCTH
YacTHUIl HaJl pacCMaTpUBAaEMON MOBEPXHOCTHIO.
4.3anucarh BeIpaXEHUE JJIs IJIOCKON aKyCTHUECKOM
BOJIHBI, PaCIIPOCTPAHSIOLIEHCS BAOIb HApACTaHUs
3HAYEHUU OCH Z.

5.Yto Takoe yroxa bprocrepa? Ilpusectu hopmyny s
€ro oIpeeIeHHs.

6.3anucath KOAPPUIHMEHT OTpakeHNUs (110 TaBICHUIO)
IJIOCKOW aKyCTUYECKOM BOJHBI MaAarolield HopMaabHO
Ha abCOJIFOTHO KECTKYIO TIOBEPXHOCTb.

7.3anucarb ko3¢ HULKMEHT oTpaskeHus (M0 AaBJICHUIO)
IIJIOCKOM aKyCTMYECKOM BOJIHBI IIAJAOLIECH O yIIIOM Ha
TpaHuIly pa3jena cpe/.

YMeTb: AHamM3upoBaTh CHTHAJIBI
npubopoB  Ans  J1abOpaTOPHOIO
aHam3a " MPOBOIUTH
Uccle0BaHus Ouompod

1.CTpykTypHas cxeMa JIa3epHOT0 aHaJIu3aTropa
arperaluy TpPOMOOIIMTOB ITPECTABIECHA HA PUCYHKE:
3

5

Cdhopmynupyiite anroput™M NporpaMMHON 00paboTKH
CHTHaJIa Ha BBIXOJIC yCHIIUTENs (B3aMeH 0710koB 8-11).
2.ArperaTorpaMma IpezcrasieHa Ha pucyHke. OnHo
JIeJIEHUE TI0 OCH BPEMEHHU COOTBETCTBYET 1 MUHYTE.
CripaBa nIpUBeJICHbI JICIIEHUS IIKAJIbI B IPOLEHTAX.
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Bribepute u3 AByX rpauKoB arperarorpaMmy u
MPOAHATIU3UPYNUTE €€ TapaMEeTpPhI:

- TATEeHTHBIN TePUO/I,

- MHACKC arperauiunu,

- YroJi arperalyu,
- BpEMs HACTYIIJICHUA MaKCHMAaJIbHOM arperamiuuvu.

1.C nomoipio Kakux QyHKIIUH MaTeMaTHYeCKOro MmakeTa
MatLab ocyriecTBisieTcsi BbIICICHHE HU3KOUYACTOTHOU U

VYMeTh: PaccuuTheiBaTh mapaMceTphbIl

yIbTPa3BYKOBBIX BOJIH u
aKyCTUYECKHE napameTpsl BBICOKOYACTOTHOM COCTaBJISIOLIMX CUTHAJIOB B J1a3€pHOM
OnoTkaHen aHAIM3aTOPE arperauy TpPOMOOIUTOB?

2.Ha abCcoIroTHO KECTKYIO TPAHUILY MalaeT MO YIJIOM
(TeTa) miockasi BOJIHA C U3BECTHOW KOMITIEKCHOM
aMIIuTy10i paBHoi 1. [lomyunuts BeipaxkeHue aiis
MIOJIHOTO MOJIs (KoJebaTeabHOW CKOPOCTH YaCTHIIbl) HAJl

paCCManHBaCMOﬁ ITOBCPXHOCTHIO

Onucanue MKAJbI OLCHUBAHNSA:
Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu gblnonenus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHE
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAMPABICHUE ISl BHIITOJIHEHUS 3aJaHUM

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIIEHO" BHICTABIIICTCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-3. KourpoabHas pabora Ne 3

®opmbl peajusanum: buners (MMCbMEHHBIH OMPOC)
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Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs KOHTPOJIBLHOIO Meponpusitusi: bunersl ¢ HaOOPOM U3 HECKOIBKUX
BOIIPOCOB TEPCOHAIILHO TOTOBATCS JUIA KaXJIOTO CTyneHTa. Jlajmee CTyJOeHThl B OrpaHHYEHHOE
BpEMsI MHIITYT CBOM OTBETHI U paboTa caeTcst MPEno1aBaTelo.

Kpatkoe cogep:xanue 3a1aHusi:
1. 3anucaTh rpaHUYHbIC YCIOBUS HA TOBEPXHOCTH MYJIbCUPYIOIIETO U3TydaTelIs.
2. Uto Takoe COMPOTHUBIICHUE U3ITYICHUS?
3. 3ammcarb BBIpaKEHUE NI COMPOTUBIICHUS H3IYICHUS MTOPITHS B TPyOE ¢ HIeanbHO
YKECTKUMU CTEHKaMH.
4. Ouenka 3((HEeKTHBHOCTH aKyCTUYECKUX H3ydareneid. [IpuBectu mpumep asis
MyJIbCUPYIOLIEH cepsl.
5. Yro Takoe npucoeaNHEHHas Macca?
6. XapakTepucTHKa HAIPaBIEHHOCTU AraparMbl B 0ECKOHEYHO KECTKOM dKpaHe.
7. UTO Tako€ MHOXUTENb PEHIeTKN?

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Hate: CTpyKTypy, Ha3HaueHHe, 1. Yro Takoe conpoTUBIEHNUE U3ITyUYeHUs?

OCHOBHBIE CXEMbl IOCTPOCHUS U 2.3anucaTh rpaHUYHBIE YCIOBHS HA IOBEPXHOCTU
paboThI TUIIOBBIX y3JI0B yJIbCUPYIOLIETO U3ITydYaTeIs.

MEIULUHCKON annaparypsl 3.3anucarh BbIpaXXEHUE JUIsl CONPOTUBIICHUS U3ITyYEHUS
yJIbTPa3ByKOBOM TUAarHOCTUKU MOPIIHS B TPYOE € UACATHHO KECTKUMH CTEHKAMH.

4.0uenka 3()peKTUBHOCTH aKyCTHUECKUX U3TydaTeseH.
[IpuBecTn nmpumep sl MyIbCUPYOMIEH chephl.

5.YT0 Takoe npucoearHeHHas Macca?

6. XapakTepucTuKa HalPaBICHHOCTH AuadparmMsl B
0ECKOHEUHO KECTKOM 3KpaHe.

7.UT0 TaKO€ MHOKUTENb PEIIETKH?

VYMerh: Hcnons3oBath 1.M3BecTHO, 9yTO Y3 HCCIea0BaHUS OCHOBAHEI HA
pUOOpEeTEHHbBIE 3HAHUS B SIBIIGHUU OTpakeHUs Y3 BOJH OT BCTPEYAIOIIUXCS HA
MPOSKTUPOBAHUH  CYIIECTBYIOIIHX MyTH UX PaCIpOCTPaHEHUSI HEOTHOPOTHOCTEH

y310B Y3 anmapatypel | (pa3nu4HOTO POJa HOBOOOPA30BAHUS , TPAHUIIBI
pa3paboTKe HOBBIX BHYTPEHHUX OPraHOB U T.J.).

W3-3a sBienus audpaxiyu, Ipy MONepevIHbIX
OTHOCHTEINIBHO pacrpocTpaHeHus Y3 pa3mepax
HEOJHOPOJHOCTEH MOPS/IKA AJTHHBI BOJIHBI, Y3 BOJHEI
OrH0arOT NPEMATCTBHE ¥ 3HAYUTEILHOTO OTPAKSHUS HE
Haburo1aeTcsl.

BosHukaeT Bonpoc, Kakylo 4acToTy JOJDKEH UMETh Y3
puoop, A1 TOro YToOBl MOKHO OBLIO ¢ oMotk Y31
HaOII0IaTh HEOAHOPOAHOCTH Pa3MepoM OT 1 MM u
6omee? (CkopocTh pacipocTpaHeHus: Y3 BOJH B
yenoBevyeckor onorkanu: c=1540m/cex).

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
15




Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "y10BIeTBOPUTENLHO" BHICTABISACTCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "Hey10BIETBOPUTEIbHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. HayuyHo-TexHM4YeCKHUil 0030p COBpeMeHHbIX NPHOOPOB /151 JIAa0OPATOPHOTO

aHaJInu3a

®opmbl peaym3anuu: IIposepka 3aganus
Tun KoHTpPOIBLHOrO MeponpuaTHs: J[omalHee 3aganue
Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa mnpoBeaeHus

KOHTPOJBHOTO

MEpPONPUATUSA: Breimonnenue JOMAIIHET O

HHIUBUAYAJIBHOI'O 3alaHUA B IMCbMCHHOM BH/JIC, 6€C€I[a I10 pE3yJibTaTaM 3aJaHusd

KpaTkoe conep:kanue 3a1aHusi:

[TpoBecTH OUCK M HAYYHO-TEXHUYECKHU 0030p JIUTEPATYPHI 110 33JAHHOMY HAITPABJICHUIO

TCXHHUKHU J'Ia60paTOpH01"O aHaJIn3a.

Bapuants! Tem:

I'emaTonmoruueckue AHaJIn3aToOpPkI,

Koarynomerpsl,
Arperomerpsi,

Amnanuzatopsl COD,
AHanu3aTopel MOYH,
broxumnyeckne aHaau3aTopsl,

MMMyHOXHUMHYECKHE aHAIU3ATOPBI,
DnekTpodhopeTHIEeCKUE aHAITM3ATOPbI

u Jp.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3uarb: OCHOBHBIE THIBI TPHUOOPOB
JUTISL KITMHAYECKOTO J1TabopaTOpHOTO
aHanM3a, WX pPa3pabOTUYUKOB U
IIPOU3BOAUTEIICH

1.ITepeuncnure 0OCHOBHbIE (PUPMBI-TIPOU3BOIUTEIH
3aJIaHHOTO THIAa MEIUIIMHCKUX PUOOPOB.
2.IlepeunciauTe OCHOBHBIE HCTOYHUKU HAYYHO-
TEXHUYECKON MH(POpMAIMK C ONMCAaHUEM IPUHLIUIIOB
JeUCTBUS METUIIMHCKUX TPHOOPOB 3a/JaHHOTO THUIIA
3.IlepeunciantTe OCHOBHBIE TEXHHYECKHE XaPaKTEPUCTHKH
3aJJaHHOTO TUIIA MEJUIIMHCKUX TPUOOPOB.

YMers: [IpoBomaute  Hay4HO-
TEXHUYECKUN aHaJIN3
COBPEMEHHOTO COCTOSTHUS
npubopoB  Ass  J1aOOPaTOPHOTO
aHaIM3a

1.ITo xakuM npu3HaKkam (KpUTEPUSIM) MOKHO
KJaccu(UIUpoBaTh MEAULIMHCKUE TPHOOPHI 33 JaHHOTO
TAna?

2.Ha xakux pu3nyeckux 1 XUMHYECKUX METOax
OCHOBaHBI IPUHIIUIIBI AEUCTBUS TPHUOOPOB 33 JaHHOTO
tumna’?

3.1TpoBeauTe CpaBHUTEIBHBIA AaHAIN3 TEXHUYECKUX
XapaKTePUCTHUK Pa3IMYHBIX TPUOOPOB 33JaHHOTO TUIIA.

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBINOJHEHO B IOJIHOM 00BEME.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHKa "Xopouio" BEICTaBISETCS, €CIU
OOJIBITMHCTBO BOTIPOCOB PACKPHITO.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
€CITU 3a/IaHUE NMPEUMYILECTBEHHO BBITIOJIHEHO.

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIIAETCS,
€CJIM 3aJJaHUE TIPEUMYIIECTBEHHO HE BBITIOJHEHO

KM-5. Kontpoabnas padora Ne 4

®opmbl peanu3anuu: buiers! (MMCbMEHHBIH OIPOC)

Tun KOHTPOABLHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs] KOHTPOJIBLHOIO Meponpusitusi: bunersl ¢ HAOOPOM U3 HECKOIBKUX
BOIPOCOB TEPCOHAIILHO TOTOBATCS JUIA KaXJIOTO CTylIeHTa. Jlajnee CTyIeHThl B OrpaHHYECHHOE
BpEMsI IMHIITYT CBOM OTBETHI U paboTa caeTCsl MPEIo1aBaTelio.

Kpartkoe cogep:xkanue 3aiaHuA:
Heo0xonnMo oTBETUTH Ha BONIPOCHI TECTa (MMCbMEHHO) U Ha BOIIPOCHI 10 3aIIUTE
NPaKTUYECKUX 3a/laHUH (YCTHO).

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hath: CTPYKTYpHBIE CXEMBI U 1.CTpykTypHas cxema aBTOMaTHYECKOTO
IIPUHIUIIBI paboThI OMOXMMHYECKOI0 aHAJIN3aTopa Mpe/icCTaBIeHa Ha
OMOXMMHYECKHUX, PHUCYHKE:

UMMYHOXHUMHYECKUAX u

ANEKTPOPOPETUIECKIX

aHaJIN3aTOPOB

10

B kaxom 0110Kke ocyliecTBiIseTcs NepeMennBaHue npoobl
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u pearenta? HazoBute HOMmED.

2.Ha pucyHke npeacTaBieHa cxema
CHEKTPO(HOTOMETPHUUECKOTO YCTPOKCTBA
OMOXMMHYECKOTO aHAIIN3aTopa:

()

8

[Tox kakuM HOMEpOM MpeICTaBIeHa rojorpauueckas
T(paKkIuOHHAs pereTKa?

3.Kakue u3 MeTo10B 1a00PaTOPHOTO aHAIK3a
WCTOJIB3YIOTCS B MMMYHOXMMHUYECKHUX aHAIM3aTopax?
Bri6epute npaBUiIbHBIA OTBET/OTBETHI:

- abcopOrronHas poTomeTpus,

- aToMHas abcopOuroHHas GporomeTpus,

- HedenoMeTpus,

- TypOuANMETpHs,

- pedieKkToMeTpHs,

- SMUCCUOHHAA (hOTOMETpHS,

- IUTaMEHHAasi SMUCCHOHHAS ()OTOMETPHS,

- pedpakTomMeTpus,

- IOJISIPUMETPHSL.

4.Kakoit MeTo UMMYHOXUMHYECKOIO aHaIHU3a TpedyeT
Hanuuue “TBepaou (as3wr”’? Beibepute npaBuiIbHbBIN
OTBET/OTBETHI:

- F€TEPOTreHHBIN KOHKYPETHBIM,

- T€TEPOreHHbI HEKOHKYPETHBIN,

- TOMOT€HHBIH,

- COHJIBUY-METO/IbI,

- METO/1 IPOTOYHOM JIa3epHON HUTO(PIyOPUMETPHH,
5.CxeMa KanWIISIPHOTO 3JIEKTPO(OPETHUECKOTO
aHaJIM3aTopa Mpe/icTaBiIeHa Ha PUCYHKE:

6 7 - 9
/ 8

5—

10

U- A

;-

13

14
- +

Kaxoit 6510k obecrieunBaeT nepeMenieHne pasaeinsieMbIX
BenectB? Hamuimue HOMep Giioka.

CrtpykTypy, Ha3Ha4YeHHE,

OCHOBHBIC CXCMbI IIOCTPOCHUSA U

1.IlepeuncanTh TUIBI UCTIONB3yeMbIX B Y3
nbe3onpeodpaszoBareneil.
2.0011ee NoHsATHE NPOCTPAHCTBEHHON pa3peniaroniei
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MEAULMHCKON anmnaparypsl
yJIBTPa3BYKOBOM TMAarHOCTUKU

criocoOHOCTH (Tpu TipoBeaeHnu Y 3U)?
3.Ilepeuncnuth TUIBI HCIIONIB3yeMBIX B Y31
1Ibe30MpeoOpazoBaTeeii.

YmeTs: Hcnonp3oBathb
pUOOpeTEeHHbIE 3HAHUS B
MIPOCKTUPOBAHUHU  CYILECTBYIOIIUX
y3JI0B V3 arnmaparypsl u
pa3paboTKe HOBBIX

1.Kakyto npooapHYyIO U ONEPEYHYIO pa3peliatoniue
CIIOCOOHOCTH UMEIOT MTPUOOPHI CPEIHETO U BEICOKOTO
KJIACCOB MPU MaKCUMAIIBHOU paboueit rimyonHe
ucciaenosauus 120MMm-140mm.

2.PaccuuTaiiTe TOJIMMHY MJIACTUHKH

nbe3onpedpazoBarens (TbE30KBapIl), eCIu TpeOyeTcs
W3Iy4aTh UMITYJIbCHI C IIEHTpalbHOM yacToTol (f=2.85
MI ). (CxopocTs pacupocTpaHeHus: Y3 BOJHBI B
nbe3okBapiie ¢ = 5700 m/c)

3.YTo Takoe aKyCTHYEeCKasi CTpOKa, aKyCTUYECKUH Kaap?
Kak mexny coboii cBsizanbl: BpeMs «Tk», TpeOyemoe ais
MOJIy4EHHUs OJTHOTO Kajpa, uuciao N aKyCTUYECKUX CTPOK
B Kajipe, riryOnHa L 30HBI HCCiieJOBaHUS i CKOPOCTh
pacnpocTtpaHeHus 3ByKa B 6notkanu C.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CJIU 3a/1aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu gvblnoanenus 3Hanus: OueHka "Xopouo" BEICTaBIsAETCS, €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO, BEHIOPAHO BEPHOE HAMPABIICHUE VISl PEIICHUS 3aJaHUI

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIIICTCS,
€CJIM 3aJJaHUE BBITIOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BBIMOIHEHO

JL1s1 KypcoBOro npoexkTa/padorsl
2 cemecTp
1. Onucanue KII/KP

Llens npoekTa: mosydeHue NpecTaBIeHuit 0 CKBO3HOM MPOEKTHPOBAHUHU MPUOOPOB METUIIMHCKOTO
Ha3HayeHHs. 3ajgada mpoekTta: paspadorars ruiary pacmupenus (Sheild) ans Arduino Uno wmm
Mega, BeInonHsIOIIYI0 QyHKIUIO Tpubopa. s aToro Tpedyercsi: *pa3zpaboraTh Kopmyc npubdopa,
*IIOATOTOBHUTH KOHCTPYKTOPCKYIO NOKYMCHTAIHUIO JJI1 IPOMU3BOJACTBA IJIaThl paClIUPCHUA, *CO31aTh
MakeT yCTPOMCTBA U3 TOTOBBIX 3JIEMEHTOB, *HANIMCATh U OTJIAJAUTh IPOrPAMMY JIEMOHCTPUPYIOLIYIO
paboTOCIOCOOHOCTh MakeTa, *IPOBECTH pacueT CTOMMOCTU D3JIEKTPOHHBIX KOMIIOHEHTOB. B
MOSICHUTENFHON 3alMCKe JOJDKHBI OBITH MPEICTABICHBI, CICAYIOLINME MaTepUallbl: *CTPYKTypHas
cxema npn6opa; *OJICKTpHUUYCCKAsA NpUHOUIIKMAJIbHAA CXEMa, elic€dyaTHasd I1JlaTa PACHIMPCHUA TJIA
npubopa; *Kopiryc npubopa; *aIropuT™M padOoThl IPOTPaMMBbI Ui MUKPOKOHTPOJUIEPA; *MCXOIHBIN
KOJlT TIPOrpamMMbl MHKPOKOHTPOJUIEpAa C YyKa3aHUEM HCIOJIb30BAaHHBIX OWOJMOTEK, *OMUCAHUS
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paboThI CXEMBI M AJITOPUTMOB, *pe3yIbTaThl (IIPOTOKOJ UCTIBITAHUN) MaKeTa, *pe3yabTaThl pacuera
CTOMMOCTH DJIEKTPOHHBIX KOMIIOHEHTOB, *CCBIJIKHA HA UCIIOIb30BaHHbBIE HICTOYHUKH.

11. Ilpumepul 3a0anus u memvt padGomot

[Ipumep 3ananust
Pazpaborath ceTeBoif aBTOHOMHBIN TEPMOMETP B COOTBETCTBUH C 33JaHHBIMH TEXHUYECKUMU
napamerpamu. COCTaBUTh CTPYKTYPHYIO U MPUHIMIHAIBEHYIO CXEMBbI TpHO0pa, BEIOpATh
OT/IeNbHBIC (YHKITMOHATBHBIC Y3JIbI M TPOBECTH UX aHanu3. [IpoBecT 0630p yxe
CYILIECTBYIOIIUX MPUOOPOB, a TAKXKe OMUCATh MEIMIIMHCKOE Ha3HAUYECHUE MPUOOpa U MPUHIIUIT
ero paboThbI.

TexHuuecKre mapameTpbl:

Tun natyuka: TEpMUCTOP C OTPULIATEIHHBIM TeMIIEpaTypHbIM KO3 (HULILEHTOM;
Tun MEKpPOKOHTpOIIIEpa/MUKpoTporieccopa: Arduino Mega;

Y CTpoicTBO BBO/IA: KHOIIKY;

VYerpoiicTBo BbiBosa: 12C;

Nurepdetic cBszu ¢ [1K: Ethernet;

Tun muranns: aBTOHOMHOE,

HcnionHuTENbHOE YCTPOMCTBO: pelie.

TemaTuka KII/KP:
[TpoekTupoBaHUE MEAUITMHCKUX U3MEPHUTEIBLHBIX PHOOPOB

KM-1. KonTpoib AHajuTH4Yeckoii 4YacTH padorbl, CTPYKTYpHO#Hl cXeMbl YCTpPOWCTBa M
YKpYNIHEHHOr0 aJropurMa padoTsl ycTpoiicTBa
Onucanue MWKaabl OLCHUBAHUSA

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka 5 («OTJIIMYHOY), eCIH 3a/1aHne
BBITIOJTHEHO MIPABMIILHO U B TIOJTHOM 00bEMe

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyernmax. 10
Onucanue xapaxmepucmuixu evinoineHus snanus: OueHka 4 («xopoIoy), eciiu 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00beMe C HEMPUHITUITHATBHBIMY ITOTPEITHOCTIMHU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku eoinonnenus 3uanus: OueHka 3 («yI10BIeTBOPUTEIbHOY), 3a/laHUE
BBITNIOJTHEHO TPEUMYIIIECTBEHHO MPABUIBLHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITH
3aJlaHue HE BBITIOJHEHO WJIM BBIOJHEHO MPEUMYIIECTBEHHO HEMPABUIBLHO

KM-2. KoHTpPOJIb KOHCTPYKTOPCKOM PadoThl B YaCTH Pa3paloTKH KOPIYCa U 3JIEKTPOHHBIX
0JI0KOB YCTPOMCTBA. JKOHOMHMYECKAsI COCTABJIAIOIIAA PA00OTHI
Onucanue mWKaabl OLCHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka 5 («OTIMYHOY), eCIH 3a/1aHue
BBITIOJTHEHO MIPABHIILHO U B TIOJTHOM 00bEeMe
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka 4 («xopoloy), eCliy 3aJaHue
BBITOJIHEHO B TIOJTHOM 00bEME C HePUHIMITUAIBHBIMU TIOTPEITHOCTIMHU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku epinonnenus 3uanusa: Ouenka 3 («yI0oBIETBOPUTEIHHOY), 3a/1aHIE
BBINOJIHEHO IPEUMYIIECTBEHHO TPABUIIBHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITU
3aJlaHue HE BBITIOJHEHO MJIM BBIITOJHEHO MPEUMYIIECTBEHHO HEMPABHIBLHO

KM-3. Maker ycrpoiicTBa Ha 0a3e OTJaA0o4YHbIX IJjarT. JleMoHcTpamusi padoThl Koaa
NMPOrpamMMbl 32/IAaHHOTO YCTPOIiCTBA
Onucanue mMKaabl OLCHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHka 5 («OTIUIHOY), €CIIU 3a/1aHNe
BBINOJIHEHO NIPABUJIBHO U B TIOJTHOM 00beMe

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHka 4 («xopoloy), €Ciiv 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00bEME C HEPUHIIMITUAIBHBIMU TIOTPEITHOCTIMHU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OueHka 3 («yJ0BIETBOPUTETHLHOY), 3aJaHNE
BBITIOJTHEHO MTPEUMYIIIECTBEHHO MPABUIBHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 2 («HeyI0BIETBOPUTENHLHOY), €CITH
3aJlaHue HE BBITTOJHEHO MJIM BBITOJIHEHO MPEUMYIIECTBEHHO HETPABHIILHO

KM-4. Odopmiaenue JlokyMeHTAIMH COrIacCHO TexHH4eckoro 3aganusa no 'OCT 7.32-2017 n
npasujaMm ECK/I uepre:keii cxem cnenupukanui
Onucanue MKaJIbl ONCHNBAHUSA

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka 5 («OTIMIHOY), €CIU 3aJaHNe
BBINOJIHEHO PAaBUJIBHO U B TIOJTHOM 00beMe

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku évinonnenus snanus: OueHka 4 («XopoIoy), eciu 3a1aHue
BBIIOJIHEHO B TIOJTHOM 00bEME C HEPUHIIMITHATBHBIMU TIOTPEITHOCTIMHU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 3 («yI0BICTBOPUTEIBHOY), 3a1aHHE
BBINOJIHEHO TIPEUMYIIIECTBEHHO MPABUIIBHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa 2 («HGYI[OBJIGTBOpI/ITe.HBHO»), €CJIn
3aaHUC HE BBINTOJTHCHO HUJIM BBIIIOJTHCHO MNPEUMYIICCTBCHHO HCIIPABUIIBHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. OcHOBHBIE aKyCTUUYECKNE BEIMUNHBL. YIBTPA3BYK - KaK OJMH U3 YACTOTHBIX JAMANa30HOB
AKyCTHUYECKUX (3BYKOBBIX) BOJH. Y PaBHEHHSI THAPOAKYCTUKH.

2. MexnabopaTopHblii KOHTPOJIb KauecTBa. OTHOCUTEIBHBIN KO UIIMEHT BapHallUU U
MHJCKC CPEIHEKBAPaTUIECKOro OTKIOHEHUs. BHENIHNI KOHTPOJIb KauecTBa Pe3yIbTaToOB
71a00paTOPHBIX HCCIICTOBAHUH.

3. Pabouas yacToTa yIbTpa3ByKoBOro usiaydaress cocrasister f =2 MI'n. Onpenenuts
TOJILIMHY IIb€303JIEKTPUYECKON IIACTUHBI, HCIIOJB3YEMON B KauecTBE U3inyyaresns. Marepuai
— KpPHUCTAaJUT KBapla.

IIpoueaypa nposenenus

OtBer mo Ouery, conepkamemy 3 3aganus. [loaroToBka MMCbMEHHO - OrpaHHYeHHOE BpeMs (10 1
yac). Jlamee cTyneHT u3jaraeT cojepkaHhe CBOed MUCHhMEHHOW MOJIrOTOBKM M OTBEYAeT Ha
BOIIPOCHI,

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Uuankarop: UJ1-1nk-1 AHanu3upyer coOCTOSTHUE HAYYHOTEXHUUECKUX 3a/1a4 Ha
OCHOBE U3YYCHUS TEXHHUYECKOH JIUTEPATYPHI B 00JIACTH OMOTEXHUICCKUX CUCTEM

Bomnpocel, 3axanus
1.buoxumuueckue aHanu3aTopsl. TUIbl TpUOOPOB sl OMOXUMUYECKUX UCCIIETOBaHMM:
(oTOMeTpBbI, MOJyaBTOMATUYECKHUE U TTOJIHOCTHIO aBTOMaTU3UPOBaHHbIE OMOXMMUYECKHE
AHAJIN3aTOPBI.
2 Knaccudukanus aHaau3aTopoB MOYH. AHATTU3UPYEMBbIE TapaMeTphI.
3.Knaccugukanus reMaToJIornuecKux aHajaInu3aTopoB. AHAIU3UPYyEMbIE TapaMeTphl.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUMA
1.Kakue tTunsl npubopoB 1a60paTOPHOTO aHAJIM3a UCIIOJIB3YIOTCS TPU OMOXUMUYECKOM
aHanu3e? BriGepute npaBUIbHBIE BAPHAHTHI:
- abcopOLMOHHBIE (POTOMETPHI,
- JJIEKTPOHHBIE MUKPOCKOIIBI,
- IEHCUTOMETDHI,
- TypOUMMETPBI,
- NOHCEJIEKTUBHBIE 3JIEKTPO/IbL,
- KYJIOHOMETPBHI,
- XpomaTorpadsl.
OtBeThI:
HeoOxoaumo BbIOpaTh (OTMETUTH) MPABUIIbHBIE OTBETHI.
Bepuslit oTBeT: - abcopOLnOHHBIE (POTOMETPHI, - TYPOUAUMETPBI, - HOHCETIEKTUBHBIE
AJEKTPO/IbI
2.Kakue meTop! 1ab0paTOPHOTrO aHaJIM3a UCIIOIB3YIOTCS B TEMATOJIOIMYECKUX aHATTN3aTOpax?
Br16epute npaBuibHbIE BAPUAHTHI:
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- abcopOuronHast poTomerpus,

- KOHJIYKTOMETpHS,

- ICHCUTOMETPHS,

- TypOuIUMeTpus,

- IOTCHIIMOMETPUS,

- KYJIOHOMETPHS,

- IPOTOYHAS IUTOMETPHUS,

- IPOTOYHAS TUTODITYOPUMETPHSL.
OTBeThI:

Heo6xoaumo BeIOpaTh (OTMETUTH) MIPABUIIBLHBIC OTBETHI.
BepHnbrii oTBeT: - abcopOriroHHast oToMeTpus, - KOHAYKTOMETPHS, - POTOYHAS
IUTOMETPHSI, - IIPOTOYHAS [IUTO(PITYOPUMETPHSI.

2. Komnerenuust/Muaukarop: M/1-2nk-1 BeimonHser MaTeMaTuieckoe MOICIMPOBAHNE
IPOLIECCOB U OOBEKTOB OMOTEXHUUYECKUX CHCTEM

Bomnpocel, 3axanus
1. IMMyHOXUMHUYECKHUE SKCIIPECC-aHAIN3aTOPbl Ha TecT-nonocKax. [lpuHnun namepenus.
2 Knmunnueckas ouoxumus. Onpenensiemble BenectBa. O0pasiubl [yt aHanu3a. TexXHIuecKue
METO/1bl OMOXMMHUECKOro aHanu3a. Peakuuu, BoIIOIHsIEMble HA OMOXUMHYECKUX
aHaIM3aToOpax.
3.ITpubops! 1151 UMMYHOXHMHUYECKOTo aHau3a. O0opyI0oBaHuE JUIsl TepEMEIINBAaHUS
PCarcHTOB. CDOTOMeTpI/ISI B UMMYHOXNMHNYECCKOM aHAJIN3EC. CprKTypHI)Ie CXCMbI U ITPUHIUII
neicTBus NpubopoB

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHMUI
1.CtpykTypHas cxema aBTOMaTHYECKOro OMOXMMHUYECKOTO aHaIn3aTopa MpeAcTaBlieHa Ha

PHUCYHKE:

10

[Tepeuncnure HOMEpa OJIOKOB U3MEPUTEILHON YacTH MpUoopa.
OTBeThI:

HeoOxoaumo BbIOpaTh (OTMETUTH) MPABUIIbHBIE OTBETHI.
Bepusiii otBeT: 7, 9, 10

2.Ha pucyHke npejcTaBieHa cXxema CIeKTPO(POTOMETPHUIECKOTO YCTPONCTBA OMOXUMHUYECKOTO

aHaJiM3aTopa:
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()

8
[Tox kakuMU HOMEpaMH PEICTABIICHbI:
a) rosorpaduueckas 1uppakoOHHas peleTKa,
0) HICTOYHUK CBETA,
B) aHANIM3HUpyeMas pooa,
T') IPUEMHUK H3JTY4CHHS.
OTBeTHI:
Heo0xoauMo Juist Kax10ro MyHKTa BOIPOCa 3aIiCcaTh B OTBET HOMEP OJIOKa CXEMbI
cnekrpodoTomeTpa
Bepnsiii otBeT: a) 6,0) 1,B) 4, 1) 8

3. Komnerenuus/Muaukarop: 1/1-3nk-1 PazpabaTeiBaeT anropuT™bl v IPOBOIUT UCCIICAOBAHUS
JUIs CO3/1aHUsI OMOTEXHUYECKUX CUCTEM

Bomnpocel, 3axanus
1.MesxabopaTopHbIii KOHTPOJIb KauecTBa. OTHOCUTENbHBIN KO3((UIIMEHT Bapualiy U
MHJEKC CPEIHEKBAPaTUYECKOr0 OTKIOHEHUS. BHENIHNI KOHTPOJIb KauecTBa PE3yIbTaTOB
71a00paTOPHBIX UCCIICTOBAHUM.
2.0nTHKO-MEXaHUYeCKUi TpoMOoaIacTorpad — cxema aHanu3aTopa, MPUHIIUI TSHCTBHSL.
AHanu3 TpoM0O0371aCTOrpaMMBI.
3.Arperomerpsl. Metoa bopHa. CTpykTypHas cxema U NpUHIUN JAedcTBUs Tpudopa.
Jlazepusle arperomerpel. @CII-mMeTon peructpanuu arperanuu. CTpyKTypHas cxema u
MIPUHIUIT ACHCTBUS TpUOOpa

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.CtpykTypHas cxema reMaToJI0rMUECKOro aHaIN3aTopa MPEICTABICHA HAa PUCYHKE:!

Kpoes

12
\
Yro npezacrasinsger co0oif 31eMeHT cxembl o HoMepoM 10?7 Beibepute npaBuiibHBIN OTBET:
- YCTPOMCTBO 0TOOPA MPOOHI,
- IAITIOTED,
- pe3epByap JUIsl JUIIIO9HTA,
- OJIOK cYeTa SPUTPOIUTOB U TPOMOOITUTOB,
- KOHJAYKTOMETPUYECKUNA CUETUHK KIIETOK,
- 6110k 00pabOTKU U 0TOOpakeHUs UHpopmanuu,
- OJIOK cueTa JIeUKOIUTOB,
- (poTokonmopumerp,
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- KaMepa reMoJIn3a,
- pe3epByap reMoJIM3UPYIOIIETO pacTBOpa.

OTBeTHI:
Heo6xoaumo BeIOpaTh (OTMETUTH) MIPABUIIBHBIN OTBET.

Bepuslii oTBeT: (HOTOKOIOPUMETD
2.Kakoii u3 mapameTpoB TPOMOO3JIaCTOTPAMMBI, CXEMaTHYHOE H300paskeHne KOTOPOn
NPECTaBICHO HAa PUCYHKE, OTPaXKaeT BpeMsl HaCTyIUIeHUs! (UOPUHOIIN3A M OTPaKaeT
(GUOPUHOIUTUYECKYIO aKTUBHOCTH?

4 a-yron LOT
A ma /

CFT

Bribepure npaBuIIbHBIN BapHaHT
- CT,
- CFT,
- MA,
- aibda-yrodi,
- LOT,
- 1IMO1a-yToJI.
OTBeTsI:
Heob6xoaumMo BeIOpaTh/3anucaTh MpaBUIIbLHBIN OTBET.
Bepunsiii orBeT: LOT
3.Paccmotpute npencrasiennyto kapty JleBu-J>keHUHHUHTCA. Y KaXUTE, KAaKOe TIPABUIIO
HapYyIICHO (ecH HapyIeHo). B ciydyae HapyIeHus] HECKOJIbKUX MPABUII, YKAXKHUTE MIEPBOE,
KOTOpPOE MIPH MOCIIEA0BATEIbHOM aHAIM3€ CEpUid MMPUBOAUT K BBIBOIY O HETIPUEMIIEMOCTH
pE3yNbTaTOB B CEPUH.

60 X+3.8

X+2 8

. I ) * | xs
X158
H-35

- BCE pe3yJIbTaThl IPUEMIIEMBI,

-1_3S,

-2_2S,

-4_1S,

- 10X
OtBeThI:

Hy>xHo BBIOpaTh MpaBUIIbHBIN OTBET U3 MPEIOKEHHBIX BAPUAHTOB.
Bepnslii otBeT: 4 1S



4. Komnerenuuss/Muaukarop: M/1-1nk-2 PazpabarsiBaer cTpyKTypHbIE, yHKIMOHATIBHBIE U
NPUHIUIHAIBHBIE CXEMBI I OMOTEXHUYECKUX CUCTEM U UX KOMIIOHEHTOB

Bomnpocel, 3axaHus
1.Paboyas yacToTa yapTpa3ByKOBOr0 U3lydarens cocTaBiseT f=2Mriu. OnpenenuTs TOIMHUHY
MBE302JICKTPUIECKON TTACTUHBI, UCIIONIL3YEMOM B KauecTBE M3Iydarens. Marepuain —
KpHUCTAJIJI KBapIia.
2.Kakyto pabo4yro 4acToTy JOJDKEH UMETh Y 3 MpUOop, 7Sl TOTO YTOOBI MOKHO OBLIO C
nomoinbio Y3U Habmo1aTh HEOAHOPOAHOCTH pa3MepoM oT 1 MM u Goee?
KakoBa nomxna ObITh JyinHa ummyabsca (SPL) s qanHo#i paboueit 9acToThl, 4TOOBI
pa3ianyaTh, Kak OT/eIbHbIE, B IPOIOJILHOM HaMpaBiICHUH, IBE COCEAHIE HEOAHOPOIHOCTH,
pacrojI0XKEeHHbIE HAa PACCTOSHUU 2MM JpYT OT Jpyra?
Omnpenenure 4acToTy cienoBaHus UMIyIbcoB B naduke (PRF), ecnmn makcumanibHO BO3MOKHAs
rryouna Y3 uccnenoBanus coctaisieT 100mm.
(CkopocThb pacrpocTpaneHuss Y3 BOJH B YelloBeUeCKoi OnoTkanu: c=1540M/cek)
3.9¢dext domnmurepa. JonrmiepoBckuii pruOOp HENPEPHIBHOTO U3ITydeHUS Y 3.
JonmnepoBckuii mpruOOp UMITYIECHOTO U3ITy4YeHUs Y 3.

MatrepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUMI

1.13BecTHO, uTo Y3 HccinenoBaHns OCHOBAHbI HA SIBJIEHUU OTPAKEHUS Y3 BOJIH OT
BCTPEUAIOLINXCS HAa IyTU UX PaclpOCTpaHEHUs] HEOAHOPOIHOCTEN (pa3IMYHOro pojaa
HOBOOOPA30BaHMs , TPAHULIBI BHYTPEHHUX OPraHOB M T.J.).
W3-3a siBnenus nupakiyu, Mpy MOMEePEUHbIX OTHOCUTEIHFHO PACcIpOoCTpaHeHus Y3 pazMepax
HEOJHOPOAHOCTEN MOPSIIKA AJTUHBI BOJIHBI, ¥ 3 BOJIHBI OTMOAI0T NPENATCTBUE U 3HAYUTEIHHOIO
OTpaXKCHHS HE HAOIIOIaeTCsl.
Bo3Hukaer Bonpoc, Kakyr 4acTOTy JA0JDKEH UMETh Y3 MpHOop, I TOTO YTOOBI MOKHO OBLIO
¢ moMotbo Y3U HabmoaaTh HEOAHOPOJHOCTH pasMepoM oT 1 MM u 6onee? (CkopocTh
pacnpocTtpaHeHus Y3 BOJIH B YeloBeueckor onoTkanu: ¢ = 1540 m/cex).

OTBeThI:
Heo6xonuMo paccuutaTh 4acTOTY, UCXOSl U3 U3BECTHBIX pa3Mepa HEOAHOPOIHOCTH U
CKOpPOCTH YJIbTPa3BYKOBOW BOJIHBI.

Bepusiii otBet: 1,54 MI'nl
2.Kakue u3 npuBeIEHHBIX PEXUMOB SIBJIAIOTCS 0a30BBIMH peXUMaMU paboThl Y3 mprudbopoB?
BeiOepuTe 0AMH MM HECKOJIBKO OTBETOB:
a. D-pexxum
b. I-pexum
c. A-pexxum
d. M-pexum
e. B-pexxum

OtBeTsI:
HeobOxonnmMo BeIOpaTh (OTMETUTH) NPaBUIIbHBINA OTBET/OTBETHI.

Bepusliit otBet: a. D-pexum c. A-pexum d. M-pexum e. B-pexxum
3. lnarpamMma HaIpaBJICHHOCTH (110 JaBJIEHHIO) MYJIbCUPYIOLIET0 U3TyyaTeis,
PacIoIOKEHHOTO Ha BbIcOTe N Ha1 aOCONIIOTHO JKECTKO# IITOCKOH rpaHHIIeH, IMeeT BUI,
npeJ/icTaBlIeHHbIN Ha pucyHke. Kak usmenutcs nuarpamma HanpasieHHocTH (JIH) npu
YBEJIMYEHUH BBICOTHI ?
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BeiOepuTe npaBuiIbHBINA OTBET:

a. Uzpesannocts [IH He nusmenurcs (konuuectso yenectkoB JIH He u3meHurcs).

b. Makcumymsl [IH cranyt octpee.

c. U3pesannocts JIH Bo3pacret (kosmuectBo jenectkoB /IH craner 6o:biie).

d. MuHHMYMBI MarpaMMbl HalPaBIEHHOCTU CTaHYT OoJiee Pe3KUMHU.

e. Uspesannocts JIH ymenbiuntcs (konudectso senectkoB JIH ctaneT MeHblie).
OTtBeTsI:

Heo6xoanmo BIOpaTh (OTMETHTD) MPABUIIBHBINA OTBET.
Bepnsriii otBeT: . M3pezannocts JIH Bo3pacTeT (kosmmuecTBo senectkoB JIH craner
OoJbIIe).

5. Komnerenuust/Muauxarop: N/1-2nk-2 PazpabarbiBaeT KOMIIOHEHTHI OMOTEXHUYECKUX CUCTEM C
UCIIOJIb30BAaHUEM METOJI0B 00paOOTKU CUTHAJIOB, MEAMKOOMOIOIMYECKUX JaHHBIX U U300pakeHUH

Bonpocsl, 3aganus
1.OcHOBHBIE aKyCTHYECKHE BETUYHUHBI. YIbTPa3BYK - KAK OJJMH U3 YaCTOTHBIX JUAla30HOB
AKyCTMUYECKUX (3BYKOBBIX) BOJIH. Y PaBHEHMSI THAPOAKYCTUKH.

2.MlaTeHcuBHOCTD Y3 BOJH. 3aKOH COXpaHEHHS aKyCTHIECKOM dHEPTUuH B TH(PepeHITnanbHON
U MHTEeTpasibHON (opmax. J[ornonHuTENbHbIE TOHATHS HHTEHCUBHOCTH, IPUHATHIE B
MEJIUIIMHCKON MPAKTHKE.

3.0co0eHHOCTH pacnpocTpaHeHus: Y3 BOJIH B OMOJIOIMYECKHX Cpeaax (CKOpOCTh
pacnpocTpaHeHus, 3aTyxaHue, HeJTMHEeHHbIe 3D PeKThl, Tem1oBble 3Q(EKTHI, TUCTIEPCHs).

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.CxopocTh pacnpocTpaHeHus 3ByKa B OuoTkanu paBHa 1540 m/c. OnpenenauTs JUIMHY

3BYKOBOW BOJIHBI, 4acToTo# f = 10 MI'1, pactipocTpaHsitomieiicss B OMOTKaHH.

Bribepute npaBuIIbHBIN BapuaHT OTBETA:

- 0,000154,

-1,

- 0,05.
OtBeThI:

HyxHo paccunTtaTh AJIMHY BOJHBI U BBIOPATh MPaBUIbHBIN BapUaHT OTBET.
Bepnsiii otet: 0,000154

2.YT0 nosICHSIET MPEACTABICHHBIN PUCYHOK?
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1 2 3 4 5 6 1, My

Bribepure ouH OTBET:
a. CMmenieHue B 00J1aCTh HU3KHMX YacTOT CIIEKTpa Y3 CUrHajla 10 Mepe YMEHbILICHUS
paccTosiHUS pacIpOCTPAHEHUSI B CPEJIE, IPU yUETE 3aTyXaHMsL.
b. CriekTpasnbHas IIIOTHOCTh Y3 CUTHAIA.
c. Cmemienue B 001acTh HU3KUX YacTOT CHEKTpa Y3 curHajla o Mepe YBEIMUEHUs PACCTOSIHUS
pacnpoCTpaHEHUs B CPEZE, IIPU yUeTe 3aTyXaHusl.
d. CriexTpanbHas IUIOTHOCTD AJIEKTPOMArHUTHOTO CUTHAJIA B 3aBUCUMOCTH OT NMPOUJICHHOTO
paccTosiHusl.
€. 3aBUCUMOCTb aMIUIMTYbl Y3 CUTHAJIA OT IPOHJAEHHOIO PACCTOSIHUS

OtBeTsl:
Heo6xoanmo BbIOpaTh (OTMETHTH) MPaBUIILHBINA OTBET.

Bepuslit otBet: ¢. CMmelieHne B 00J1aCTh HU3KHMX YacTOT CIIEKTpa Y3 cUrHala 1o

Mepe YBEIMUEHUS PACCTOSIHUS paCIIPOCTPAHEHUsS B CPEIE, IIPH YUETe 3aTyXaHusl.
3.Eciu cuurtarth, 4TO CKOPOCTh BCEX YaCTEH MOBEPXHOCTH U3IIy4aTess OJUHAKOBA, TO
ConporuBijieHHe U3JTy4eHHS - TO OTHOIIEHHUE CUIIbI, IEHCTBYIOLIEH CO CTOPOHBI CPE/Ibl Ha
HOBEPXHOCTh TAPMOHHUECKHU KOJIEOIIOIIErocs Tena, K Koj1edaTeIbHOM CKOpOCTH TOBEPXHOCTH
MCTOYHUKA.

Bri6epute ouH OTBET:
Bepno
Hesepno
OtBeTsI:
Heobxonnmo BeIOpaTh (OTMETUTH) MPaBUIIbHBIN OTBET.
BepHsiit otBeT: BepHo
4. PaccunTaiiTe TOMMMHY (B MM) ITbE€303JIEKTPUUECKOTO TIpeoOpa3zoBarens (ITbe30KBapIl), eCiu
TpeOyeTcsl M3Iy4aTh HMITYJIbCHI C IeHTpalbHOI yacToTol f = 28,5 MI'u. CxopocTtb
pactipoctpanenust Y3 BOJH B KBapiie cocTtaBisieT 5700 m/cex.
OtBeTsI:
Heo0OxonnmMo npoBecTu pacueT U 3amucaTh OTBET.
Bepusiii otBet: 0,1 Mmm

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: O1neHKa "oTINYHO" BBICTABISETCS, €CIIH 3a/1aHue
BBITIOJTHEHO MIPABHIILHO U B TIOJTHOM 00bEeMe

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanus: O1eHKa "Xopomuio" BEICTaBISETCs, €CITU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00beMe C HEPUHITUITHATBHBIME ITOTPEIITHOCTIMHU

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BHICTABIISIETCA,
€CJIM 33JJaHUE BBIITOJIHEHO MPEUMYIIECTBEHHO MPABHIBHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM 3aJ]aHUe HE BBIMOIHEHO WJIA BBIIOJIHEHO MPEUMYILIECTBEHHO HETPABUIIBHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUU ¢ [lomoxennem 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaeatoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM W 3K3aMEHAIMOHHOM cocTaBisAwomux. B
MPUIOKEHUE K TUTIJIOMY BBIHOCUTCS OLICHKA 3a 1 ceMecTp U 3a KypCOBOM MPOEKT.
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J1s1 KypcoBOro nNpoeKkTa/padorsl:

2 cemecTp

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

JleMoHCTpanys mporpaMMbl CBA3H pa3padOTaHHOTO NMprbopa 1 KoMmbioTepa. HOpMOKOHTPOITB
HOSCHUTENBHON 3aIMCKU. Y TOUHSIOLINE BOIPOCHI 10 BBIIOJIHEHHON padoTe.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evlnonnenus 3uanus: IporpaMmma paboTaer npu AEMOHCTPALUN
(oTmpaBiieT JAHHBIE HA KOMIIBIOTEP WJIU CEPBEP, IPUEM CTaOMIIbHO NOATBEp)KAaeTcs). OTuer
odopmier B cootBercTBuU ¢ ['OCT 7.32 u 'OCT ECK/.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu ebinoneHus 3uanus: IlporpaMma paboTaer npu AeMOHCTPALUN
(oTHpaBIIsieT JaHHBIC HA KOMIIBIOTEP WU CEpPBEp, MPUEM CTaOWIIBHO MOATBEpKAaeTcs ). B
0(OpPMIICHHH OTYETA MPUCYTCTBYIOT HEOOIBIIINE TTOTPEITHOCTH.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoineHus snanus: Ilporpamma pa3paborana, HO HE OTJIaXKEHa.
Otuer opopmiier B coorBercTBuu ¢ ['OCT 7.32 u TOCT ECK/.

Oyenka: 2
Onucanue xapakmepucmuku evinonnenus 3uanus: IporpaMmma pazpaboraHa, HO He OTJIaXKEHA.
Otuet opopmiteH ¢ cymiectBeHHbIMU HapymieHussMu 'OCT 7.32 u T'OCT ECK/I.

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

OneHka 3a KypcOBOM MpOEKT ompenensercs B cOOTBeTCTBUM c [lonokeHuem o OamibHO-
peiiTuHroBoil cucreme g cryneHtoB HUY «MOW». B mpuniokeHue K IUIUIOMY BBIHOCHTCS
OLICHKA 3a | cemMecTp M 3a KypCOBOM MPOEKT.
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