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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHusi AucuMmauHbl: GopMUpOBaHHUE y CTYIEHTOB 0a30BbIX 3HAHUN O COBPEMEHHBIX
npubopax, CHCTEMax M KOMIUIEKCAX MEIUIMHCKOTO Ha3HAYeHHs, O3HAKOMJICHHE CTYACHTOB CO
CTPYKTYpHOM OpraHu3anveid MU OCHOBHBIMU NpPHUHLIUIAMU (DYHKIMOHHUPOBAHUS JAHATHOCTUYECKOM,
TEPaNeBTHUECKON ammaparypsl, a TakKe IPYrHuX TUIIOB MPHOOPOB, ammaparoB, CUCTEM U KOMIUIEKCOB,
UCIIOJIb3YEMBIX B MEIULIUHE

3agauu AUCHUILIMHBI

- OGyuyeHue OCHOBHBIM (PM3HUECKUM MTPUHIIUIIAM, OCOOCHHOCTSIM CTPYKTYPHON OpraHU3alluH,
anroputTMaM QyHKIIMOHUPOBAHUS HanOOJIee PaCIIPOCTPAHEHHBIX U MEPCIICKTUBHBIX MEIUIIMHCKHX
npuOOpOB, anmapaToB, CUCTEM U KOMITJICKCOB;

- ®opMUpPOBaHNE HABLIKOB B PEIICHUH 3314 MHOTOKPUTEPHAILHOTO BRIOOPA METUITUHCKOMN
TEXHHUKH 10 3aJJaHHBIM MEAUKO-TEXHHUYECKUM TPEOOBAHUSIM M YMEHHUIO aHAJIM3UPOBATh IOCTOMHCTBA U
HEJIOCTATKH CYIIECTBYIOIIEH U pa3padaThiBaeMO MEIUIIMHCKON TEXHUKHU MPU PEHICHUN KOHKPETHBIX
MEAMIIMHCKUX 33]1a4 C BblIayeil peKoMEeHAalui M0 UX MPUOOPETEHHUIO U SKCILTyaTalllu;

- 3ydyenne MeTo10B BO3JCHCTBHSI HA OMOOOBEKT U TEXHUICCKUI aHATTN3 TIOTy4aeMbIX

PE3YyJIbTATOB,

- ®opMUpPOBAHKE HABBIKOB ApI'YMEHTHUPOBAHHO 3alllMIIaTh PE3yJbTaThl CBOUX padboT B 00nactu
MEIUIUHCKUX CUCTEM pa3IMYyHOI0 Ha3HAUCHMS.

CDOpMI/IpyeMLIC y o6yqa10meroc;1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITIK-1 Crioco6eH npoBOaUTh
HCCIIEIOBaHMS B 00/1aCTH
CO3JaHMs OMOTEXHHUYECKUX
CHCTEM

N-1nk-1 AHanu3upyer
COCTOSIHUE
HaYYHOTEXHUYECKUX 3a]a4 Ha
OCHOBE M3Y4YEHHs TEXHUUECKOU
JUTEpaTyphl B 00JIACTH
OMOTEXHUYECKUX CUCTEM

3HATH:

- OCHOBHBIE TUITBI TPHUOOPOB AJIsI
KIIMHUYECKOI0 J1a00paTOpHOT0 aHaIu3a,
UX pa3pabOTUYNKOB U MPOU3BOAUTEIIECH.

YMETh:

- [IpoBOANTE HAYYHO-TEXHUYECKUI aHAIN3
COBPEMEHHOTI'0 COCTOSIHUS PUOOPOB 115t
71a00paTOPHOTO aHAU3A.

[IK-1 Cniocoben npoBouTh
HCCIICIOBAHMS B 001aCTH
CO3IaHUs OMOTEXHUYECKUX
CHCTEM

N/1-2nk-1 Beimonasier
MaTeMaTH4eCKOe
MOJICTTUPOBAHUE MPOIIECCOB U
00BEKTOB OMOTEXHUYECKUX
CcUCTEM

3HATH:

- CTpYKTypHBIC CXEMBI ¥ TIPUHITATIBI
paboThl OMOXMMHUYECKHX,
UMMYHOXUMHYECKHX U
ANEKTPOPOPETUIECKUX aHAIU3aTOPOB.

YMETB:

- BEIMOTHATE MaTeMaTHUECKOE
MOJIETTUPOBAaHUE OUOIOTHUUECKUX
MIPOIIECCOB U OOBEKTOB OMOTEXHUYECKHUX
CHCTEM.

[IK-1 Cniocoben mpoBOIUTH
HCCIIENIOBAHUSA B 001acTH
CO3/1aHMs OMOTEXHUYECKUX
CHCTEM

NJI-3nk-1 Pa3pabateiBaeT
AITOPUTMBI U TIPOBOIHT
MCCJICIOBAHMS IS CO3/IaHUS
OMOTECXHUYCCKUX CHCTEM

3HATh:
- CTpyKTypHBI€ CXEMBbI U IPUHIIUITBI
paboThl aHAIU3aTOPOB (DOPMEHHBIX
3JIEMEHTOB M (DYHKIIMI KPOBU U
aHaJTN3aTOPOB MOYH;

- MaremMaTHu€CKHE OCHOBBI
BHYTpHJIA00paTOPHOTO M BHEITHETO




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOHTPOJISI Ka4eCTBa JIa0OPaTOPHBIX
HUCCJIENOBAHMIA.

YMETB:
- OCyImecTBIATh KOHTPOJIb KauecTBa
KIMHUYECKHX JIA0OPATOPHBIX
HCCIICIOBAHUIA;

- PazpabaTsiBaTh anropuTtMbl 00pabOTKH
CHTHAJIOB JIAOOPATOPHBIX aHAJIM3aTOPOB U
IIPOBOJIUTH UCCIICAOBAHMS OHOIPOO.

T1K-2 Criocoben
IIPOEKTUPOBATH
6I/IOTCXHI/I‘ICCKI/IG CUCTCMBI

N-1nk-» Pa3pabaTsiBaet
CTPYKTYpHBIE,
(GyHKIHOHATIBHBIC U
MPUHITATTAATIBLHBIC CXEMBI IS
OHMOTEXHUYECKUX CUCTEM U UX
KOMITIOHEHTOB

3HATH:

- CTpyKTypy, Ha3Ha4€HHE, OCHOBHBIE
CXEMBI TOCTPOEHUSI U PAOOThI TUIIOBBIX
Y3JI0B MEAUIIMHCKOMN aIapaTypbl
YJIBTPa3BYKOBOM JUArHOCTHKHU.

YMETb:
- Ucnonp3oBate mpnoOpeTeHHBIE 3HAHUS B
IPOEKTUPOBAHUY CYHIECTBYIOIINX Y3JIOB
Y3 anmapatypsl U pa3paboTKe HOBBIX.

T1K-2 Criocoben
IIPOEKTUPOBATH
6I/IOTCXHI/I‘ICCKI/IG CUCTCMBI

N-2nk-» Pa3pabaTsiBaet
KOMITOHEHTHI OMOTEXHUYECKUX
CHCTEM C HCITOJIb30BaHUEM
METO/I0B 00paOOTKH CUTHAJIOB,
MEINKOOMOIOTHUECKUX
JAHHBIX ¥ U300pakeHU

3HATh:
- OCHOBBI JTMHEHHOMN aKyCTHUKH KUIKOCTEH
Y Ta30B, a TAKXXe MPUHITUIIBI BO30YXKICHUS
Y TIpUeMa yJIbTPa3ByKOBBIX BOJH B
OMOTECXHUYECKUX CUCTEMaX U
O0COOEHHOCTH PacHpOCTpaHEHUs
YIBTPa3BYKOBBIX BOJIH B OMOTKAHSX.

YMETh:

- PaccuntsiBaTh napaMeTpsl
YJIBTPa3BYKOBBIX BOJIH U aKyCTUUYECKHE
napaMeTpbl OMOTKAHEH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTelbHON Mporpamme
PaguosnexkTpoHnka B OMOTEXHMYECKMX M MEIUIMHCKHUX ammaparax u cucremax (mamee — OIIOID),
HarpaBieHus: noArotoBku 12.04.04 buortexHuyeckne CHCTEMBI W TEXHOJIOTHH, YPOBEHb OOpa30BaHUS:
BBICIIIEE OOPAa30BaHUE - MATUCTPATYPA.

Tpe6OBaHI/I5{ K BXO/IHBIM 3HAHUAM U YMCHUAM:
- 3HaTh 3HAHMS HA YpOBHE OakajaBpHara
- yMeTh YMEHHUS Ha ypOBHE OakajaBpuara

Pe3ynbraThl 00y4eHus1, MOTy4YEeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBITOJIHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MenuuuHckne 72 1 16 - 16 - - - - - 40 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
NpUOOPBI U CHCTEMBI [ToBTOpEHue MaTepuaa o TeMam
JUIs TabopaToOpHOTO "MenuuHcKye IpUOOPHI U CUCTEMBI IS
aHanm3a naboparopHoro ananu3za'. [TonroroBka k
11 Kontpois kauecTBa 4 1 - 1 - - - - - 2 - KOJUIOKBHYMaM.
KIIMHUYECKUX Ilodzomogka K ayoumopHvlm 3aHAMUAM:
71a00pPaTOPHBIX IIpopaboTka JIeKIIiH, TOATOTOBKA K
HCCIIeTOBaHUH MIPAKTUICCKUM 3aHATHSM.
1.2 | AHamu3aTOpHI KPOBH H 36 8 - 8 - - - - - 20 - Ilodzomoexa domawinezo 3adanus:
MOYU [MoxroToBka AOMAaITHETO 3aJaHHS HATIPaBJICHA
1.3 Buoxumuueckue, 32 7 - 7 - - - - - 18 - Ha OTPaOOTKY yMEHUH pPElICHHUs
HIMMYHOXHMHYECKHUEC U HpO(l)eCCI/IOHaJ'IBHBIX 3aja4y. I[OMaHIHee 3alaHue
3HeKTpO(1)OpeTI/I‘I€CKI/IC BbIAACTCA CTYJICHTAaM 110 U3YUCHHOMY B pa3acic
AHAIU3aTOPBI "MeaunuHcKre MPUOOPHI U CUCTEMBI JIJIS

J1a60paTOpPHOTO aHAIKM3A" MaTepuaty.
JIOTIOMTHUTEIBHO CTYICHTY HE0OOX0AUMO
OCYIIECTBHUTH MOUCK ¥ U3Y4YEHHE HAyYHO-
TEXHUYECKO# mureparypsl. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
Ilod20mo6Ka K KOHMPOILHOU padome:
N3zyuenne matepuainos no paszaeny "KoHTpoisb
Ka4yecTBa KIIMHUYECKHUX JTJa00paTOPHBIX
HCCIIeTOBaHUN" ¥ TIOATOTOBKA K KOHTPOJIEHOU
pabore

Iloozomoexa K npakmuyecKum 3aHAMUAM:
N3yueHnue marepuana o pasaeny
"MenunuHCcKIe TPUOOPHI U CHCTEMBI JIJIS
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na00paTOPHOTO aHaNMK3a" MOJrOTOBKA K
BBITIOJTHEHUIO 3aJaHUI Ha PaKTUUECKUX
3aHATUAX

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[3], cTp. 273-312
[4], cTp. 31-37
[5], cTp. 7-23
[6], ctp. 39-50

2 [Ipumenenne 72 16 16 40 Ilo0z0mo6Ka K KOHMPOILHOU padome:
yIIBTpa3ByKa B W3yuenne maTepHaoB o paszieny 2.
MeJUIIHEe IIpumeHeHue yiabpTpa3ByKa B MEAUIMHE, TeMa 4
2.1 YpaBHEHUs TUHEHHON 18 4 4 10 W MOJITOTOBKA K KOHTPOJBbHOW padoTte 4
AKyCTHKHU Iloozomoska K KOHmMpobHOU pabome:
2.2 Pacnpoctpanenue 18 4 4 10 N3y4yenne MaTepuanos 1o pazuemny 2.
YIbTPa3BYKOBBIX BOJIH [IpumeHeHue ynpTpa3Byka B MEIUIIMHE, TeMa 3
B IIPUCYTCTBUU U MOJITOTOBKA K KOHTPOJBHOH paboTte 3
TpaHMLBI pa3ziena Ilo020mo6Ka K KOHmMPONLHOU padome:
aKyCTHIECKHU W3y4yenne maTteprasioB 1o pasaeny 2.
Pa3sHOPOJHBIX Cpen [Tpumenenne ynpTpa3Byka B MEAUIMHE, TEMA 2
2.3 Uznygarenn 18 4 4 10 U TIOATOTOBKA K KOHTPOJBHOH padoTe 2
YJIBTpa3ByKa U UX Ilo0z0mogKka K KOHMPOILHOU padome:
OCHOBHBIE W3yuenne maTepHaoB Mo paszieny 2.
XapaKTEePUCTUKH IIpumeHeHue ynapTpa3ByKa B MEAUIIMHE, TeMa |
2.4 yHpra3By1(OBa;[ 18 4 4 10 1 MOJATOTOBKA K KOHTpOJ'H:HOﬁ pa60Te 1
JIMarHOCTHKA B H3yuenue mamepuanog 1umepamypHbix
MEIMLNHEe UCMOUHUKOG:
[1], eTp. 219-230, 324-337
[4], cTp. 61-68
3 Kypcosoe - - - - Ilodzomoeka Kypcosozo npoexma: KypcoBoit
POEKTHPOBAHNE MIPOEKT BBITIOJIHAETCS 110 MHIUBHAYATLHOMY
3.1 Kypcosoe - - - - 3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
MPOEKTUPOBAHHE paccunuTaTh OCHOBHBIE ITOKa3aTesn paboThl

000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT mpeaycMaTpuBaeT
TIOACHUTEJIbHYIO 3aIIUCKY C pacuc€TaMu U
rpaduueckyto yacTh. B 3amanue BXoauT pacueT
CIeAYIOIINX MOKa3aTesei:

H3yuenue mamepuanog numepamypusix
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UCIMOYHUKOG:
[2], cTp. 24-49, 85-113, 255-272

OKk3aMeH 36.0 - - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 0.5 1135
Kypcogoit mpoekt (KII) | 72.0 2 - - - 32 0.3 35.7 -
Bcero 3a cemecTp 72.0 - - - 32 0.3 35.7 -
HToro 3a cemecTp 72.0 - - - 32 0.3 35.7
UTOrOo 252.0 - 32 - 32 34 0.8 149.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padbotsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK IO pa3ieinaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Meoduyunckue npubopul u cucmemul 015 1a00OPAMOPHO20 AHANU3A

1.1. KoHTposp KauecTBa KIMHHYECKUX JTA0OPATOPHBIX MCCIICIOBAHUN

BuyTpmiiabopatopHbelii  KOHTPOJb KadecTBa pe3yJIbTaTOB JIAOOPATOPHBIX HCCIECIOBAHUN.
[IpaBuiibHOCTE U BOCHPOU3BOAMMOCTb. KoHTposibHbIE KapThl JleBu-J/[>xenunrca. IlpaBuia
Bectrapna. Kontposbabie kapTel cusum. MexnabopaTopHbIH KOHTPOJIb KauecTBa. OTHOCHUTENbHBIN
KO3 (UIMEHT BapHallud U HUHIEKC CPEIHEKBAJpPaTHUYECKOro OTKJIOHEHUS. BHENHHI KOHTPOIb
Ka4yecTBa Pe3yJIbTaTOB JIA0OPATOPHBIX HCCIIEJOBAHUH.

1.2. AHaAIM3aTOpBI KPOBU U MOYH

Knaccudukanus reMaToJIOrMYECKUX aHaJIN3aTOPOB. N3mepsiembie IIOKAa3aTeH.
KonaykromeTpuyeckue remMaronoiaoruyeckue aHanusatopsl. Meron wusmepeHusa. CTpyKTypHas
cXeMa W TPHHLUMN JeicTBUs mpubopa. l'emaronornyeckue aHalIMu3aToOphbl, HCHOJIb3YIOIIUE
IPOTOYHYIO IIUTOMETPHIO M LUTO(QIyopuMeTputo. CTPYKTYypHBIE CXE€Mbl U NPUHLUIBI ACHCTBUS
npubopoB.  M3mepsiemble  mokazatenu.  ['emMaTonornyeckue  MHKPOCKOIIBI-AHAIN3aTOPHI.
CrpykTypHast cxema u npuHUUI AeiictBus. M3mepsemble nokasatenu. OmnpeneseHne remMocrasa.
Tpu OCHOBHBIX Me€XaHM3Ma OCTAaHOBKM KpoBoTeueHus. Kiaccudukanuss KoaryJloMeTpoB.
H3mepsiemble nokazarend. MexaHM4ecKue U ONTUKO-MEXaHUUYECKHUEe KoarysoMeTpbl. CTpyKTypHas
cXxeMa W npuHIMN JAeiictBust npudopa. Arperomerpel. Mertony bopna. CtpykrypHas cxema u
npuHIUn  AeWcTBus npubopa. JlasepHble arperomerpbl. MeToa perucTpanuy — arperanuu
TpoMOo1HTOB 10 (hiaykryanuu cBeronponyckanusi (PCII-meron). CTpyKTypHast cxema U TMPUHIIHIT
neiictBuss npubopa. VmnenaHcHble arperomMerpbl — Ha3HAa4e€HUE, NPUHLUN JCHCTBUSA. AHau3
arperatorpaMmbl. MexaHuueckuii TpomOoaacrTorpad — cxema aHaNIM3aToOpa, MPUHIMI JICHCTBHS.
Ananuz TpomOoanacrorpammbl. ONTHKO-MEXaHUYECKUH TpoMOoaacTorpad — cxema aHajlu3arTopa,
NPHUHIMAIT JeHCTBHS. AHamM3 TpomOoamacrorpammbl. CkopocTs ocenanus 3putporutoB (COD).
Pyunoit meron wusmepenuss COD. OcCHOBHBIE IPUHLIMIBI H3MEPEHUS B aBTOMAaTHYECKHUX
aHanmzaropax COD. Cxembl M npuHuMn jAedctBus anainuzatopa COD ¢ BepTUKAIBHBIM
pacrioyio’)keHueM NpoOupok M nunerok. Cxembl W NpUHUMIT JAeHCTBHsS aHaimu3aTopoB COD ¢
HAKJIOHHBIM pacrojiokeHueM npooupok. [IpenmyiecTBo HaAKJIOHHOTO PacHoJIOKEHUs MPOOHPOK.
Cxemsbl ¥ mpuHLMT JeiicTBUA aHanu3aTopoB COD ¢ Buaeokamepoil. Knaccudukarus anaamzaropon
MOUYM. AHamuM3UpyeMble MapaMeTpbl. AHaIW3aTopbl MOYM, HCIHOJB3YIOIIME IPOTOYHYIO
mutopiyopuMmerputo. CTpyKTypHas cxemMa W TNPUHLUMN JeicTBUsA mpuOopa. AHaIU3Upyemble
napaMeTpsl. AHaJIM3aTOpbl MOYH, MCIONb3YIOIIKE TECT-MOJA0CKH. CTPYKTypHasi cXeMa U IPUHIIUIT
neicTBus npubopa. AHAIM3UPyEMble TapaMeTpHl..

1.3. buoxummuueckre, UMMYHOXUMHUYECKHE U AJIEKTPO(POPETUUECKHE aHAIN3ATOPbI

Knuanueckass Ounoxumus. Ompenensemble BemiectBa. OOpasibl Ui aHan3a. TeXHUUECKUE
MeTO/Ibl OMOXMMUYECKOro aHanu3a. Peakunu, BHIMOJIHSEMblE HA OMOXMMHYECKHMX aHaIM3aTopax.
depMeHTAaTUBHBIE peaKIMU: KUHETHKA, aKTUBHOCTh (pepMeHTa, BIMsHUE Temreparypsl u pH Ha
aKTUBHOCTH (epMmeHTa. M3mMepeHune akTuBHOCTH epMeHTa. buoxnMmuyeckue aHanuzatopbl. THIbl
npuOOpoB JIs1 OMOXUMHUYECKUX HCCIETOBaHUNA: (OTOMETPBI, MOITYaBTOMATHYECKHE U MOTHOCTHIO
aBTOMATHU3UpPOBAaHHBIE OHOXMMHYECKHE aHaiu3atopbl. [lpuHiun BbIOOpa aHajmM3aTopa B
COOTBETCTBUM C 3ajadaMu Jjaboparopud. VIMMyHOXMMHUYECKME METOJIbl HCCIIETOBaHHMA.
['ereporeHHble MMMYHOXMMUYECKHE METOJAbI: KOHKYPEHTHBIE, HEKOHKYpEHTHbIE. [ OMOTreHHbIE
UMMYHOXUMHUYECKHE MeToAbl. [Tpubopsl st ”MMyHOXUMHUYECKOro aHanu3a. O0opymoBaHue A
IepeMeNIMBaHus peareHToB. @POTOMETpUS B UMMYHOXUMHUYECKOM aHanu3e. CTpyKTYpHBIE CXEMBI U
OPUHIUN JeUCTBUS MpHOOpoB. MIMMyHOXMMHYECKHE SKCIpPECC-aHAIM3aTOPhl Ha TECT-TIOJOCKAX.
[Mpunuun  u3mepeHus. OnekTpodoperndeckue  aHaimu3aTopbl. CpeicTBa  IIOCKOCTHOTO
anekTpopopesa. CTpyKTypHas cxemMa M MPUHLUN JACUCTBUS NpuUOOpa € TOPU3OHTAIBHBIM
pacnionoxenuem minacTuH. CpencrtBa auck-anekTpodopesa. CTpyKTypHass cxemMa M HPHUHIIMII
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neiictBus npubopa. Kamminsipaele snekTpodoperndeckue aHanmu3atopbl. CTpyKTypHas cxema u
MPUHIUT aeicTBUs npubopa. M3otaxodopes. CTpykTypHast cxema ¥ MPUHIIUI ACHCTBUS pubopa.
Oco0eHHOCTH H303JICKTPUUYECKOTO (OKYCHPOBAHHSI W MUICIUIIPHON AJICKTPOKHHETHYCCKON
xpomarorpadumu..

2. Ipumenernue yiompaseyka 6 Meduuuye

2.1. YpaBHeHUs IMHEHHON aKyCTUKHU

BBenenne. OCHOBHbBIE aKyCTUYECKHE BEIMYMHBL. YJBTPa3BYK — KaK OJMH M3 YacCTOTHBIX
JTUANa30HOB aKyCTUYECKUX (3BYKOBBIX) BOJH. YpaBHEHUS T'MJIPOAKYCTUKU. JIMHEWHbIE ypaBHEHUS
rupoakycTuku. [loHsTHe mnoTeHIMana CKOpocTH. BoiHOBBIE ypaBHEHUS Uil aKyCTHUECKHX
BenMuMH. HavyanbHble M rpaHUYHbIE yCIIOBUSA B TMAPOaKycTUKe. IHTeHCUBHOCTh Y3 BOJH. 3aKOH
COXpaHEHHMsI aKyCTU4YeCKOW OdHepruu B auddepeHnInanbHO M MHTErpanbHOM  (hopmax.
OHEpPreTUYecKue COOTHOIIEHMS [UIsi KOMIUIEKCHBIX aMIUIMTYJ 3BYKOBOI'O JIABJICHUS U
KOJIeOATeIbHONH CKOPOCTH YaCTHI. YpPaBHCHHS | enpMroibia i TapMOHHYECKUX Y3 BOJIH.
Pemenne ypaBHeHuss I'enpMronbua g ogHomepHoro ciydvas. [lmockue VY3 BOJHBIL
XapakTepuCTUYECKOE COMPOTUBIIEHUE I IIJIOCKOM BOJIHBI. Pelienue ypaBHeHus ['enbmrosbla B
ceprueckoil cucteMe KOOpAMHAT (C yueToM IeHTpanbHOi cumMeTpun). Cepudeckue Y3 BOIHBL
XapaKkTepuCTUIECKOE COMPOTUBIICHNE IS C(PePHUECKOIA BOJTHBI.

2.2. PacnipocTpaHeHHE yIbTPa3BYKOBBIX BOJH B IPUCYTCTBUM I'PAHULIBI pa3/ielia aKyCTUYECKU
Pa3HOPOIHBIX CpeN

[Tagenue miockoil rapMoHUYeckod Y3 BOJIHBI Ha aOCOJIOTHO KECTKyI0 rpanully. Ilagenue
IJIOCKOM TapMOHWYECKOW Y3 BOJIHBI Ha aOCOMIOTHO MATKyHO Tpanuiy. I[lajgenuwe miocKoi
rapMoHH4eckoi Y3 BOJIHBI Ha TpaHuily pasnena 2-x cperd. (BeBon dopmyn mns xoddduimenra
OTpPaKEHHSI M TPOXOXKICHHUS). AHAIN3 KOXPPHUIMEHTOB OTPAKECHUS U TPEIOMIICHHS IaJaromei
I0cKo Y3 BOJHBI Ha rpaHully pazfena 2-x cpeld. IlonmHoe BHyTpeHHee oOTpa)keHue. YTroi
bproctepa. 3aBucumocTth KOAXD(PHUIIMEHTOB OTpaXE€HUsST M TPEIOMJICHUS OT yrjia MaJeHuUs.
[TpoxoxkaeHne TUIOCKON rapMOHHUYECKON Y3 BONHBI uyepe3 KOHEUHBIH cloi >kuakocTH. (BwiBoj
dbopmyn nns koddduimenta orpaxkenus). [loayBOTHOBBIM €O, YETBEPTHBOJIHOBBIM CJIOM.
VYcnoBus monHoro mpoxokaeHus. OCOOEHHOCTH pacmpocTpaHeHus Y3 BOJH B OHOIOTHYECKUX
cpenax (CKOpOCTh paclpOCTpaHEHHUs], 3aTyxaHue, HeduHeHHble A((eKThI, TernoBbie >PPEKTHI,
TUCTIepCHs).

2.3. M3ny4arenu ynbTpa3ByKa U UX OCHOBHBIE XapaKTEPUCTUKU

Wznyuenne akycruueckux BosH. ComporuBieHue  u3nydeHusd. [lpumepsr  pacuera
COINPOTHUBIICHUS U3JTyUEHUs JUIsl HOPIIHS B TPYO€ C )KECTKHUMH CTEHKaMH U IyJIbCUPYIOLIEH cdepsbl.
XapakTEepUCTUKH  HAINPAaBICHHOCTH u3iydarenedl. IlpuMepsl NpocTeHIMX — aKyCTHYECKHX
u3yyaTelied M UX XapaKTEpPUCTUKHU. DHEPreTHUeCKHe XapaKTEPUCTUKH MYyJIbCUPYIOLIEH cephl.
Mownomnosns. [Ipou3BoUTENBHOCTh UCTOYHHMKA Y3 BOJIH. DJIEKTPOAKYCTUYECKHE MTPeoOpa3oBaTey.
W3nygarenu ymbTpasByka. [Ipsmoit, oOpaTtHbiii mbe303ddext. OmnpeneneHue  TOMIUHBI
nbe3onpeodpaszoBaress. MaTepuanbl, HCIOJIb3yeMble NPU HM3TOTOBIEHUH 3JIEKTPOAKYCTHUYECKHX
npeoOpa3zoBareneil pa3iMYHbIX YaCTOTHBIX Juamna3oHoB. (OO0o0O0mieHHas CTPyKTypHas cxema
CKaHUPYIOLIEr0 YCTPOMCTBA Ha OCHOBE (ha3upoBaHHOW Marpulbl. Ha3HayeHHe OCHOBHBIX
(GyHKIIMOHAIbHBIX  ONOKOB. PemieTkn aKyCTHYECKMX HW3JlydaTellel: JIMHEiHble, IUIOCKHE.
MHOXUTENh HaNpaBICHHOCTH JHHEHHOW pemeTku. JudpakimoHHble JEenecTKU. YIpaBieHHe
(ckanupoBanue) JIH antennsix pemetok. Knaccuduxanusa Y3 usznydareneid. Tumnbl Y3 1aTdyukoB.
OcHoBHBIE XapakTepuUCTUKH Y3 ckaHepoB. IIpojmonpHas U momepedHas paspeluaronias
CIIOCOOHOCTH, UyBCTBUTENILHOCTh, TUHAMHUYECKHUH JUana3oH.

2.4, YJ'IBTpaSBy'KOBaSI JUarHoCTukKa B MCAUINHC



Ucnonb3zoBanne Y3 BOJIH B MEIULUMHCKOM  auarHocTuke. (OCHOBHBIE  MPUHIIMUIIBI
YJIBTPa3BYKOBOW BHU3yaIM3allMU. DXO-UMIYJIbCHBIE METOAbl BU3yain3anuu: A-M sxorpammel, B
sxorpammbl. OOmactu npuMeHeHus. ApredakThl, KiaccuUKamus, mpuMepbl. MeToabl OICHKU
KadecTBa n3ooOpaxkeHus Y3 ckanepoB. ®antomel. Dpdext Jlommaepa B akyctuke. JlonmiepoBckue
npuOopsl Y3 AMArHOCTUKH B HEMPEPHIBHOM M UMITYJIBCHOM PEXHUMaXx.

3. Kypcoeoe npoexmuposanue

3.1. KypcoBoe npoektupoBaHue

Pa3paboTka TeXHUYECKOTO 3aJJaHusl C YYETOM XapaKTEPUCTUK MO U3MEPSEMbIM U MOJIBOAMMBIM
¢usnueckuM napamerpam. PaszpaboTka cTpyKTypHOU cXeMbl ycTpoicTBa. Pa3paboTka anropurma
nporpaMMmbl  ycTpoiictBa. Pa3paboTka cxembl 3JEKTPHUUECKON MNpUHIMNHMAIBHONW. Pa3paboTka
KOHCTPYKLIMU TI€YaTHOW IuiaTel. Pa3paboTka KOHCTpyKIMH Kopryca. Pacuer cebectommoctu
ycTpoiictBa. Pa3paboTka Makera ycrpoicTBa (c AeicTByromed mnporpammoit). OdopmiieHue
npoekrta o 'OCT 7.32 u 'OCT ECK/I.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. MonenupoBaHue POXOKICHHUS CUTHAJIOB B JIa3€pPHOM aHAJIM3aTOPE arperaiuuu
tpoM6bounToB AJIAT BUOJIA B npunoxenun Simulink;
2. O6paboTKa CHTHAJIOB B JIa3epHOM aHanmu3arope arperanuu tpomoonutos AJIAT BUOJIA B
MatL ab;
3. MopenupoBanue npoxosxaenus curnaioB B rimokomerpe AKKY-UEK AKTVHB B
npunoxkenuu Simulink;
4. MoaenupoBaHue T€KCOKMHA3HOIO METO/1a OIIPEIETCHMSI TITFOKO3bI B KPOBU C IIOMOILIBIO
OMOXMMHUYECKOT0 aHaIu3aropa B npuioxkeHusx Simbiology n Simulink;
5. M3y4eHue CTpyKTyphl U IPUHIMIIOB Pab0Thl Onoxumudeckoro ananuzaropa SINNOWA;
6. YpaBHEHUs IMHENHON aKyCTHKY;
7. DneMeHTapHble aKyCTHUECKHE U3JIydaTeH;
8. OTpakeHHe U MpeIOMIICHHE YIbTPa3BYKOBBIX BOJIH B CIIOMCTBIX Cpe/iax;
9. PemieTku akyCcTUYECKUX M3ITy4yaTelei;
10. YnpTpa3ByKOBBIE JATUNKH;
11. YnpTpa3BykoBas BU3yaIn3anus;
12. JlonmuiepoBckre NpuOOpbl HEMPEPBHIBHOTO U UMITYJILCHOT'O U3JIy4EHUS YIbTpa3ByKa;
13. DHepreTuecKre COOTHOILIEHHUS B aKYCTHKE;
14. KoHTposp kauecTBa 1a00paTOPHBIX U3MEPEHUH.

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO
3.5 Koncyabranumn

AyoumopHvie KOHCYAbmMauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoHcynpranuu HampaBleHbl Ha BBIIOJHEHHE pa3lie]loB KypCOBOTO MPOEKTa MO
PYKOBOJCTBOM TIperojaBarelis. B paMkax dYacoB Ha TPYNIOBBIE KOHCYJIBTAIUU
pa3buparoTcst HanboJee BaKHbIE YaCTH pacueTHBIX 3aaaHuil paszaena "KypcoBoii mpoekt"

I'pynnosvie koncyromayuu no pazoenam oucyuniunst (I'K)

1. Koncynpranms nepea sK3aMeHaM Mo pasfeny "MeauuuHckue mpuOOpbl U CUCTEMBI IS
nmabopaTopHOTo aHamu3a"
2. Koncynbramnus nepej 3k3aMeHOM 110 pa3zaeny "[IpuMmenenue yabTpa3Byka B MeIUIMHE"
Hnousuodyanvrvie koncyromayuu no kypcosomy npoemy /pabome (MKKII)
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1. KoHcynbTanuu HampaBiIeHbl Ha 00CYXJICHHE 0COOCHHOCTEH MHANBUAYAILHOTO 3aaHUS U
CHSITHE BO3HUKAIOIIUX BOMPOCOB

3.6 TeMaTnka KypCOBBIX MPOEKTOB/KYPCOBBIX padoT

2 CemecTp
Kypcosoii npoext (KII)
Tembl:
- [IpoekTrpoBaHNE METUITUHCKUX H3MEPUTEITHHBIX MPUOOPOB
I'paduk BbINOJIHEHNSI KYPCOBOTO NMPOEKTA

Henens 1-3 4 5 6-8 9 10 11 12-14 | 15 3ayerr

Paznen 1 1 2,3 4 5 6 7 2,3 1, 2,3, | Bamur
KYpPCOBOTO 4,5, 6, | kypcor
IIPOEKTA 7 IIPOEK’

O0Bem 5 5 10 5 5 5 5 30 30 -
pazzneina, %

BrimonneHnnsiii | 5 10 20 25 30 35 40 70 100 -
00BeM
HapacTaIOIUM
urorom, %

Howmep pasnena | Paspen kypcoBoro npoexra

AHanu3 TeXHUYECKOI0 3aJlaHW U PbIHKA

CrpyKTypHas cxema yCTpOHCTBa

AJNTOpUTM IIPOrpaMMbl YCTPOHCTBA

Cxema QJICKTPHUUCCKAA IIPUHIUIIKMAIbHAA

KoHcTpyK1ms neyatHoi miarsl

KoHcTpykius kopnyca

~NOoOORIWIN|F

Pacuer ctoumoctn ycTpoiicTa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUACIUILINHBI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
COOTBETCTBUHM C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB n3.1)
1] 2] 3
3HaTh:
OcHOBHbIE THUIIBI TPUOOPOB I KIIMHUYECKOT'O JIAOOPATOPHOTO Jomaiunee 3ananne/HayuHo-TexHn4eckui
aHaJln3a, X pa3paboTYUKOB U IPOU3BOJUTENEH NI-1nk-1 + 0030p COBPEMEHHBIX TIPUOOPOB IS
71a00paTOPHOTO aHAIM3a
CTpyKTypHBIE CXeMbI U IPUHIUIIBI pAOOTHl OMOXUMHUYECKHX, Komnoksuym/buoxumuueckue,
MMMYHOXUMHUYECKUX U 3JIEKTPOPOPETUUECKUX aHAIN3aTOPOB N-2rx-1 + + | IMYHHOXMMHYECKHE U 3IEKTPOPOpEeTHIECKHe
aHAJIN3aTOPHI
MaremMaTHuecKue OCHOBbI BHYTPHIJIAOOPATOPHOI'O ¥ BHELIHETO V-3 + TectupoBanue/KonTposs kauecTBa
KOHTPOJISl KauecTBa Ja00paTOPHBIX UCCIIEIOBAaHUN ] pe3yIbTaToB Ja00PATOPHBIX UCCIIETOBAHHUNA
CTpyKTypHBIE CXeMbI H IPUHIUIIBI paOOTHl aHATH3ATOPOB V-3 + + KomnokBuym/AHanu3aTopbl KpOBH U MOYH
(OpPMEHHBIX 3JIEMEHTOB U (YHKIMHA KPOBU M aHAJIM3aTOPOB MOUYHU ]
CtpyKkTypy, Ha3HaAUY€HHE, OCHOBHBIE CXEMbI IOCTPOEHUS U KonTponbnas padota/KonTposbHas padoTa 1o
palboThI TUMOBBIX Y3JI0B MEJUIIMHCKOM anmapaTypbl 1 Y3U 3
YIRTPasByKOBOH AMATHOCTHKM At * * Kontponbnas padora/KonTponsHas pabora mo
Y31 4
OCHOBBI IMHEWHON aKYCTHUKH JKUJIKOCTEH U Ta30B, a TAKKE Kontponbnas padora/KonTponsHas pabora mo
IPUHIUIBI BO30OYXKACHUS U IPHEMa yIbTPa3BYKOBBIX BOJIH B Y3U 1
OMOTEXHUYECKUX CHUCTEMaX U OCOOEHHOCTH paclpOCTpaHEHUs VJT-2nix-2 + K
oHTpoJibHas pabota/KoHTpoibHas padoTa no
YIBTPa3BYKOBBIX BOJIH B OMOTKaHIX V31 2
Ymersb:
[TpoBOIUTH HAyYHO-TEXHUYECKUH aHAIN3 COBPEMEHHOTO Jomainee 3ananne/Hayuno-TexHnueckui
COCTOSIHUS PUOOPOB ISl TaOOPATOPHOTO aHAIM3A NA-1nka + 0030p COBpEMEHHBIX PUOOPOB IS
71a00paTOPHOTO aHAIM3a
BEITONTHATE MaTeMaTHYeCKOe MOJICTUPOBAHIE OMOIOTHIECKIX V-2 + 4 Komnoksuym/brnoxummaeckue,
IPOIECCOB U O0BEKTOB OMOTEXHHUUECKUX CUCTEM ] MMYHHOXMMHYECKHE U SJIEKTPOPOpeTHIECKHE
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AHaJIN3aTOPbI

Ocy1ecTBIATh KOHTPOJIb KaueCTBa KIMHHUYECKUX JJA00OPATOPHBIX

TectupoBanue/KonTtposps kauecTsa

UCCJIETOBaHUM VT3 pPE3yNbTaTOB JJAOOPATOPHBIX HCCIIETOBAHUN
PazpabaTsiBaTh anropuTMbl 00paOOTKH CUTHAJIOB J1a00paTOPHBIX -3 KonnokBuym/AHanu3aTopbl KPOBH U MOYH
aHAJIM3aTOPOB U MPOBOJIUTH UCCIIEAOBAHUS OHMOMPOO -3kt
Hcnonp30BaTh NpuoOpEeTEHHBIE 3HAHUS B TIPOCKTUPOBAHUH Konrponsnas padora/Konrponsnas padora mo
CYIIECTBYIOIINX y3JI0B Y3 ammapaTypbl 1 pa3pab0oTKe HOBBIX — Y31 3
alng Konrponsnas padora/KonrponsHast padbora o
Y31 4
PaccunthiBaTh MapaMeTphl YIbTPA3BYKOBBIX BOJH U KonTponbnas pabora/KontposnbHas paboTa 1o
aKyCTUYECKHE ITapaMeTpbl OMOTKaHEeN V3U 1
NJI-2rik-2

Kontponbnas padora/KonTpoasHas padora 1mo
Y312
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Konrponbnas padora mo Y3U 1 (KontponsHast pabora)
2. KontponpHas padorta o Y3U 2 (KonrposbHas padota)
3. Konrponbnas padora no Y31 3 (KonrposabHas padora)
4. KontpomasHas pabora no Y3U 4 (KontpoasHas padota)

Dopma peanuzanuu: ITucemennas padora
1. KonTponb kauecTBa pe3yinbTaToB 1abopaTOpHBIX uccienoanuii (TectupoBanue)

®Popma peanmsanuu: [IpoBepka 3ananus
1. HayuHo-TexHu4YeckHii 0030p COBPEMEHHBIX MPUOOPOB JUIsl 1a00PAaTOPHOTO aHAIM3a
(domarmnee 3amanue)

Dopma peanuzanuu: CmemanHas Gopma
1. Ananusatops! kpoBu U Mouu (KosnokBuym)
2. buoxumuueckue, UMyHHOXUMHUYECKHE U 3JIEKTPOPOPETUIECKHE aHATTU3ATOPbI
(KomnoksBuym)

baniapHO-peUTHHIOBask CTPYKTYpa AUCLUIUIMHBI SABIISIETCS MPUITOKEHUEM A.
baiuibHO-pEeUTHHIOBAsE CTPYKTYpa KypCOBOIO MPOEKTA ABJISIETCA MPUIIOKEHHEM b.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AUCHMUILJIMHE

Oxsamen (Cemecmp Nel)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOH cocTaBisomux. B
IIPWJIOKEHUE K AUIIOMY BBIHOCUTCS OLIEHKA 3a 1 ceMecTp M 3a KypCOBOM IIPOEKT.

Kypcosoii npoexm (KI1) (Cemecmp Ne2)
OneHka 3a KypcOBOM MpOEKT ompenensercs B CcOOTBeTCTBUM c [lonokeHuem o OamibHO-
peiiTuHroBoit cucreme misa cryneHtoB HUY «MOW». B npunokeHne K TUIUIOMY BBIHOCHTCS
OLICHKA 3a | cemMecTp M 3a KypCOBOM IPOEKT.

B numiom BeIcTaBIsieTCs omieHKa 3a 1 cemecTp.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. KopeneBckuii, H. A. buorexuudeckue CHCTEMbl MEAUIIMHCKOTO HA3HAYCHHUS | YICOHUK IS

BY30B 110 HampasieHuo "buotexandeckue cuctemsl u Texnosnorun” / H. A. Kopenesckwii, E. I1.

[Toneuutenes . — Crapsriit Ockon : THT, 2014 . — 688 c. - ISBN 978-5-94178-352-6 .;

2. Kopenesckuii, H. A. IlpoexkTupoBanrne OMOTEXHUYECKUX CHUCTEM MEIULIMHCKOIO Ha3HAYCHHUS.

OO61mure Bompochl MPOEKTUPOBAHUS : YUeOHHK 1o aucturuinHe "[IpoekTupoBanre OMOTEeXHUYECKUX
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MEAMIIMHCKOTO HAa3HAYeHU" I peau3anuu 00pa3oBaTebHOM MPOrpaMMbl BBICIIIETO
obOpasoBanus 1o HanpaBieHuto "bruorexunueckue cucremsl U TexHojorun" / H. A. KopeneBckuid,
3. M. FOnpnames . — Crapsiit Ockon : THT, 2020 . — 312 c. - ISBN 978-5-94178-562-9 .;

3. Unscos, JI. B. buomenunuHckas aHamuTHYECKass TEXHUKA : Y4eOHOE 1TocoOue JIsi By30B 110
HanpasieHusM "buomenununckas texuuka'", "buomenununckas nmxenepus” / JI. B. Mnsicos . —
CIIO. : [Tonurexnuka, 2012 . — 350 c. — (Yuyebnoe mocobue s By30B) . - ISBN 978-5-7325-1012-6

4. U. II. A6xymnnun, E. A. [Tankosa, ®. C. [llapudymua- "MenuuuHCcKrue TpruOOpPHI, anmnaparTsl,
cuctembl U Komiuiekesl'', M3natenbcrBo: "Ka3zaHckuii HayqyHO-HCCIIE10BATENbCKUM
texnosiornueckuii yauuepcutetr (KHUTY)", Kazanb, 2011 - (106 c.)
https://biblioclub.ru/index.php?page=book&id=258619;

5. Kuxapesa, I'. B. Meaununckue npuOopsl 1)1 1a00paTopHOro aHaausa. GoToMeTpHI.
Pedpaxromepsr. [Tonspumerpsr : yaeOHoe nmocobue mo kypcy "MeauuuHckue npuOopsr" 1o
HarpaBjeHuto "buorexandeckue cuctemsl u Texnosnorun” / I'. B. XKuxapesa, Ham. uccnen. yu-t
"MOU" . - M. : U3n-Bo MOU, 2018 . — 46 c. - ISBN 978-5-7046-2052-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10327;

6. Kuxapena, I'. B. Meaunnnackue npuOopsl 11 1abopaTopHOro aHanusa. Yacts 1.
AbGcopOrroHHBIe POTOMETPHI : yueOHOe mocodue 1o Kypey "MeauuuHckue npudopsr” mo
HanpaBneHuto "buorexuuueckue cuctemsl u Texnonoruu" / I'. B. XKuxapesa, Harl. uccnen. yu-t
"MOBU" . - M. : U3n-Bo MU, 2015 . — 60 c. - ISBN 978-5-7046-1640-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7711.

5.2 JInueH3noHHOE U CBOOOITHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHune:
. CHO "IIpomereit";

. Office / Poccuiickuii makeT 0()MCHBIX IPOTpamMMm;

. Windows / Oniepaniionnas cucrema cemeiictsa Linux;

. Maitna BuneokondepeHuuu;

. Acrobat Reader;

. Diptrace;

. Arduino IDE;

. GNU Octave.

0O ~NO Olh W~

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC "YHuBepcurerckasi 6M0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas 3jekTpoHHasi 6uéauoreka - https://elibrary.ru/

3. DaexTponnasi 6udmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, Ocnamenne
HaAaNMMCHOBAaHHUE
Y4eOHble ayIUuTOpUN E-802/1, Yuebnas CTOJI, CTYII, IKad, BemIaaKa s OJIHKIbI,
JUISL IPOBEJICHUS naboparopust KOMITBIOTEpPHAS CETh C BBIXO/I0M B
JIEKLIMOHHBIX 3aHATUN U "OnexTpoaguHamMukn" WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,
TEKYIIEro KOHTPOJIsS 9KpaH, I0CKa MapKepHasi, KOMIbIOTEP
NePCOHATIBHBIN, KOHAULIMOHED, BEPCTaK
3JIEKTPOTEXHUYECKUM , CTEH]T
MH(GOPMAIIMOHHBIN, CTEH]] Y4eOHbIN
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K-120, MammHHEBIH 3471

cepBep, KOHIUITUOHED

NBI]

VYueOHbIC ayAUTOPUHN E-802/2, YueOnas CTOJI, CTYJI, BEIIAJIKA JJIsI OJICKIbI,
JUTSI IPOBEICHUS naboparopus KOMITbIOTEpHAs CETh C BBIXOJOM B
MPAKTUYECKUX 3aHITUH, Papnounsmepenuii u HNuTepHeT, MyJIbTUMEIUUHBIN TPOEKTOD,
KP u KII MEIHUIMHCKOMN JKpaH, I0CKa MapKepHas, KOMIIBIOTEP

ANEKTPOHUKHU IIEPCOHANIbHBIN, KOHAUIIMOHED, BEPCTAK

AIIEKTPOTEXHUYECKUH , CTCH] YUeOHBII

K-120, MammHHBIHN 3a71

cepBep, KOHAULIUOHED

NBI
VYueOHbIC ayAUTOPUHN E-802/2, YuebOnas CTOJI, CTYJI, BEIIAJIKA JJIsI OJICKIbI,
JUTSI IPOBEICHUS naboparopus KOMITBIOTEpHAs CETh C BBIXOJOM B
MPOMEKYTOUHOMN Papnousmepenuii u HNuTepHeT, MyJIbTUMEIUUHBIN TPOEKTOD,
aTTecTalluu MEIULIUHCKOMN 9KpaH, J0CKa MapKepHasi, KOMIIbIOTEp
AIIEKTPOHUKHU NEePCOHABbHBIN, KOHTUIIMOHEP, BEPCTaK

AIIEKTPOTEXHUYECKUH , CTEH/T YUeOHBIN

E-802/1, YuebOnas
naboparopust
"DNeKTpoAuHAMUKH"

CTOJI, CTYJI, Kad, BEIIagKa sl OJIexKIbl,
KOMIIBIOTEPHASI CETh C BBIXOJIOM B
WHuTepHeT, MyIbTUMEIUAHBINA TIPOCKTOD,
9KpaH, I0CKa MapKepHas, KOMITbIOTEP
NIEPCOHAIBHBIN, KOHIUIIMOHEP, BEPCTAK
3JIEKTPOTEXHUYECKUM , CTEH]T
nH(GOPMaIlMOHHBIN, CTeH]] Y4eOHBIi

K-120, MamuHHBIN 3a11
HBI]

cepBep, KOHIUIUOHED

ITomemnienus miis
CaMOCTOSITEIILHON
paboThl

HTB-302, UuranbHbIi 3a1
oTaena 00CIyKUBaHUs
y4eOHOM JTUTEpaTypoin

CTyJI, CTOJ HHCBMGHHBIﬁ, KOMIIBIOTCPHAA
CeThb C BbIXOJOM B MIHTEpHET, KOMIIBIOTEP
MePCOHAIIbHBIN

HTB-303,
KomnerotepHslit
YUTAIIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MMHMCHBMEHHBIN, BEIIaJIKa JJIS OJICKIbI,
KOMITBIOTEpPHAS CETh C BBIXOJIOM B
HHTepHET, KOMIBIOTED NEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHUS

E-815, CTOJI, CTYJI, Kad, BelIaaKa s OJIeHKIbI,
[TpemogaBarenbcKas KOMITBIOTEPHAS CETh C BBIXOJIOM B
WHuTepHeT, KoMIbIOTEP NMEPCOHATBHBIH,
TIPUHTEP
E-817, CTOJ, CTYI, Kad, mKad 111 JOKYMEHTOB,
[TpemogaBaTenbcKas BeIIaJIKa JTsl OICK I, TyMOA,

KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WuTepHer, 1ocka mpoOKOBasi, KOMIIbIOTEP
NIEPCOHANIbHBIMN, IPUHTED

ITomemenus s
XpaHEHHs
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

E-802/4, Cxnan
WHBEHTaps U
000pyT0OBaHUS

CTEeJUTaX, CTOJ, CTYJ, mKad, mKad mms
JIOKYMEHTOB, CEpBEP

E-822, Apxus

CTEeJUIaX IS XpaHEHUSI KHUT, BELIaIKa JJIs
OJIEXKTBI, XOJIOAMIIFHUK, XO3SHCTBEHHBIN
VHBEHTApb
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MQIH/IHI/IHCKI/IC HpI/I60pBI U CUCTCMbI

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5
KM-6
KM-7
KM-8

KonTponbs kauecTBa pe3yabTaToB JabopaTopHbIX uccienoanuii (TectupoBanue)

Amnanuzatopsl kpoBu 1 MouH (KomokBuym)

Hayuno-TexHuueckuii 0030p COBpeMEeHHbIX MPUOOPOB i JaboparopHoro ananuza (lomaiinee
3a/1aHKE)

buoxumuueckre, IMyHHOXUMUYECKUE U 3J1eKTpodopeTndeckue ananuzatopsl (KomnokBuym)
KonTponbras padora mo Y3U 1 (KonTponbHas padoTa)

Kontponbnas pabota no Y3U 2 (Kontponbhas pabota)

KonTponbras padora mo Y3U 3 (KonTposnbHas padboTa)

Kontponbnas pabora no Y3U 4 (Kontponbhas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pasnen KM: 1 2 3 4
IUCIHAILINHBI Henens 4 8 12 15 4 8 12 15
KM:

o1
(o]
~
oo

MenunuHCcKie TpruOOopsI 1
CUCTEMBI JIJIs JTa0OPaTOPHOTO
aHam3a

11

KoHTpoib kauecTBa
KJIMHUYECKHX JIAOOPATOPHBIX +
MCCIIEOBAHUI

1.2

AHanu3aTopsl KPOBU U MOYH + +

1.3

buoxumuueckue,
MMMYHOXUMHUYECKHE U
ANEeKTPOdOpEeTHIECKIE
AHAIIN3aTOPBI

IIpuMeHeHune ybpTpa3ByKa B
MEJULUHE

2.1

YpaBHEHUs INHEWHON aKyCTUKHU + +

2.2

Pacnpoctpanenue
YIIbTPa3BYKOBBIX BOJIH B
MPUCYTCTBUU TPAHUIIBI pa3jeria
AKyCTUYECKH PAa3HOPOJHBIX CpeJ

2.3

W3ny4arenu ynpTpa3ByKa U UX
OCHOBHBIE XapaKTEPUCTUKU

2.4

VibTpa3ByKoBasi JUarHOCTHUKA B
MEIUIIHE

KypcoBoe npoektnpoBanue
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3.1

KypcoBoe npoexktupoBanue

+

Bec KM, %:

10

15

10

15

10

10

20 | 10

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

Bua npoMexyTo4HOM aTTeCTALMU — .

Nunexc
Howmep Pazpen nucuuniamHel KM:
paszaena Henens
KM:
Bec KM, %:
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

MQIH/IHI/IHCKI/IC HpI/I60pBI U CUCTCMbI

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYIIEr0o KOHTPOJS YCHEBAEMOCTH IO KYPCOBOMY
NMPOEKTY:

KM-1 Amnanu3 peiHKa

KM-2 OrpanuueHus 1o usMepseMbIM U MOABOJUMBIM (GPU3MUECKUM [1apamMeTpam
KM-3 CrpykTypHas cxema ycTpoiicTBa

KM-4 Anroputm nmporpammsl yCTpOKCTBa

KM-5 C(Cxema anexTpuueckas NpUHIMIAAIbHASL

KM-6 KoHCTpyKIs neuaTHOM MIaThl

KM-7 KoHcTpykius kopiyca

KM-8 Pacuer cTouMocTu ycTpoiicTBa

KM-9 Maker ycTpoiicTBa

KM-  Odopmaenune pabotsl mo 'OCT u ECK/]

10

Bujx npome:xyTouHoii arrecranmuu — 3amura KI1.

Paznen Nupek | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM

Homep | o coporo  |cKM: | -1 | 2 | 3| 4| 5| 6| 7| 8| 9]-10

pazaen

. npoekta/kypcoB | Hemen | 3 4 5 5 8 9 10 | 11 | 14 | 15

ol paboThI 1 KM:

AHamu3 TEXHUYECKOTO
1 + + +

3alaHU U PbIHKA

2 CrpykTypHas cxema

= + + +

yCTPOMCTBA
AJTOPUTM IIPOTrPaMMBI

3 pv porp + + +
yCTpOMCTBA

4 CxeMa snexTpuieckas + +
MIPUHIUATTAATIbHAS

5 Koncrpykuus neuatHoit + +
IUIATHI

6 Konctpyknus xopmyca + +

Pacuer ctoumoctu
YCTpOICTBA

Bec KM, %: | 5 5 5 5 5 5 5 5 30 | 30
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