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1. HEJIN U BAJJAYN JTUCIHHATIJINHBI

1.1. Hean aucuMmIMHbl (GOPMHUPOBAHHE CHUCTEMATH3MPOBAHHBIX 3HAHUU O
POJIM TEXHUYECKUX CPEICTB B MEIUKO-OMOIOTMYECKUX UCCIICAOBAHUSAX, O (PU3MUECKUX
¥ (PU3UOIOTMYECKUX OCHOBAX PETHCTPALIUK U JEUCTBUM (PU3MUYECKUX TOJIeH Ha KUBOU
OpraHu3M, O PAa3JIMYHBIX HaMpaBICHUSIX MPUMEHEHUs1 MpUOOPOB, amNmnaparos,
KOMILJICKCOB M CHCTEM B MEIMKO-OMOJIOTMYECKUX HCCIEOBAHUAX, 00 YCTpPOMCTBE
HarOoJIee YacTo MPUMEHSIEMBIX B METUKO-OMOJIOTHUECKUX HUCCIICOBAHUAX IPUOOPOB,
anmnaparoB, KOMILJIEKCOB U CUCTEM.

1.2. 3agaun ocBoOeHUs TUCHUILTHHBI CHOPMUPOBATH 3HAHUS O HA3HAUYCHUH,
COCTaBe M MPHUHIMMAX PabOThl OCHOBHBIX MEAMIIMHCKHUX MPHOOPOB, ammaparos,
CUCTEM M KOMIUIEKCOB; H3YYUTh OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKUA U
OCOOCHHOCTH JKCILUTyaTalldd MEIUIMHCKUX TMPUOOPOB, ammapaTroB, CHUCTEM H
KOMIUIEKCOB; CPOPMHUPOBATh MPEJICTABICHUE Y CTYJICHTOB O COBPEMEHHOM YPOBHE
OCHalIEHUs] NMpuOopamy, anmapaTaMd U CHUCTEMaMHM OMOTEXHMYECKOTO Ha3HAUCHUs
J1e4e0HO-TIPO(PHUITAKTHUECKUX YUpeKAeHNH MuHKcTepcTBa 3apaBooxpanenus Poceuy;
U3Y4YUTh OCOOCHHOCTH OTOOpa)keHHs MH(OPMALMU O COCTOSIHUM OMOJIOTHYECKOTO
OpraHu3Ma U napaMeTpax BO3ACHCTBUI Ha HETO; U3YYUTh HOPMbI 0€30IIaCHOCTHU U
3JIEKTPOOE30M1aCHOCTU IPU MTPOBEAECHUH JIEUEOHBIX MEPOIPUSTUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucimminmaa «bHOTEXHHMYECKHE CHUCTEMBI MEIWIIMHCKOTO Ha3HAYCHUS
OTHOCHUTCS K TUCIUIUIMHAM YacTH, JOPMUPYEMON YHJaCTHUKAMU 00pa30BaTEIbHBIX
oTHomIeHuH Oj1oka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JANCIHUIIJINHE

[Iponecc  u3yueHuss  OUCHUIUIMHBI  «bUOTEXHMYECKHE  CHCTEMBI
MEUIIMHCKOTO Ha3HA4YeHWs» HampaBieH Ha (GOPMHUPOBAHUE CIICTYIOIINX
KOMITETEHIINN:

[IK-1 - CrnocoOHOCTh BBIMOIHATH AKCIEPUMEHTHI U WHTEPIPETUPOBATH
PE3YNBTATHI IO MPOBEPKE KOPPEKTHOCTH U I(PPEKTUBHOCTU PEIICHUIA

IIK-2 - T'OTOBHOCTh K Y4YacTHIO B TPOBEICHHH MEIUKO-OHOJIOTHYECKHX,
DKOJIOTMYECKUX U HAYyYHO-TEXHUYECKUX HUCCIEIOBAaHUM C MPUMEHEHUEM
TEXHUYECKUX CPEICTB, MH(OPMAIIMOHHBIX TEXHOJOTMH M METOJ0B OOpabOTKH
pe3yJIbTaToB

I[IK-3 - CnocoOHOCTh K BHEIPEHUIO TEXHOJOTHYECKUX MPOIIECCOB
MPOU3BOJICTBA, METPOJIOTUYECKOTr0 OOecreyeHruss MW KOHTPOJS  KadecTBa
MEIUIIMHCKUX U3ACTHN 1 OMOTEXHUUECKUX CUCTEM

[IK-5 - CnocobHocTh pa3pabaThiBaTh MHCTPYKIIMU I TIEpCcOHAa II0
DKCIUTyaTalli TEXHUYECKOTO OOOpYIOBaHUS U MPOTPaAaMMHOTO OOeCIeueHus
OMOMEIUIIMHCKUX U SKOJIOTUYECKUX JTabopaTopuit



Komnerenuust

Pe3yabTarhl 00yyeHNsl, XapaKTepHU3yolIue
c(hopMHUPOBAHHOCTH KOMIIETEHIIMHU

[TK-1

3HaTh OCOOCHHOCTH COMPSDKEHIST METUITMHCKOM TEXHUKH C
OHOJIOrMUECKUMI O0BEKTaMI, 00J1aJAFOIIMI BBICOKOM
MOP(OJIOTHYECKON 1 (PYHKITMOHATLHOM CITIO)KHOCTBEO

YMeThb GopMyITHpOBaTh UCXOHBIE IAHHBIE TS BHIOOpA MEMIIMHCKHAX
MPUOOPOB, CHCTEM U alIapaToB C Y4ETOM (DH3HOIOTHISCKIX
XapaKTEPUCTHK OOBEKTOB MCCIICIIOBAHNSI HITH BO3ICHCTBUSI

Brnaners npuHIMIIAMHU TOCTPOSHUS] OMOTEXHUYECKUX
W3MEPUTENBbHBIX IPUOOPOB U CUCTEM C MUKPOIIPOLIECCOPHBIM
YIPABJICHUEM

[1K-2

3HaTh NPUHLUIIBI TOCTPOCHUS, 0COOCHHOCTH CTPYKTYPHOM
OpraHu3aIK, AITOPUTMBI (QYHKIIHOHUPOBaHUS Hanboee
pacnpoCTpaHEHHBIX U MEPCIIEKTUBHBIX MEAUIIMHCKUX IPUOOPOB,
anrmaparoB, CUCTEM U KOMIIJICKCOB

YMeTh aHAM3HUPOBATH IOCTOMHCTBA M HEOCTATKY CYLLIECTBYHOILIEH 1
pa3pabaTbIBaEMOI MEIUITMHCKON TEXHUKH TPH PEIICHUH KOHKPETHBIX
MEMIIMHCKHUX 33/1a4 C BbIIaueii pEeKOMEHIALHI 10 X TIPUOOPETEHHIO,

SKCILTYaTaLK 1 OOCITY)KUBAHHIO

Bnagets Meronamu ocTpoeHHs COBPEMEHHBIX CTPYKTYPHBIX CXEM
OUOMEMIIMHCKON anmapaTypbl

[1K-3

3HaTh HA3HAYCHHUE, COCTAB Y TIPUHITUITH PAOOTHI OCHOBHBIX BUJIOB
MEIMIIMHCKHIX IPUOOPOB, allapaToB, CHCTEM M KOMIUIEKCOB, UX
OCHOBHBIE TEXHMYECKHE XapaKTEPUCTUKN U OCOOCHHOCTH
AKCILTyaTal{H; COBPEMEHHBIN YPOBEHb OCHAIICHHOCTH alapaTypoit
sieqeOHO-TIpouIakTHUeCKUX yapexaenunii M3 Poccrn

YMeTb NOJIB30BaThCA CIIPABOYHON U JIPYTOM TEXHUYECKOM JIMTEPaTypOr
TI0 MEMIMHCKAM IpUOOopaMm, armaparam, CACTEMaM, CTPOUTh AITOPUTMbI

VX (PYHKIIMOHUPOBAHUS

Bnaners MeTogaMu OIlEHKH TEXHHUYECKOT'O COCTOSIHUS
MEJUIIUHCKON TEXHUKH, OPUEHTUPOBATHCS B 00JIACTH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN

[TK-5

3HaTh 0OCOOEHHOCTH TTOCTPOCHUSI CUCTEM U KOMIIJIEKCOB,
CIOCOOHBIX MTPOU3BOIUTH KOMIUIEKCHYIO OLIEHKY COCTOSIHUS
01000BEKTOB MO MPU3HAKAM PA3INYHON IPUPOJIBL, C
(hopMHUpOBaHHUEM 3aKITIOUYEHUH U PEKOMEH Al

YMeTh NpoBepsATh paboTOCIIOCOOHOCTH THIIOBOTO METUIIMHCKOTO
000py/IOBaHMs

BJ'Ia,Z[eTB HaBBIKaMH pa6OTBI C COBpCMCHHBIMHU alllapaTHbIMU U
IporpaMMHBIMHU CPEACTBAMU UCCICIOBAHUSA U ITPOCKTUPOBAHUA
OHMOTECXHUYECKUX CUCTEM




4. O BEM JUCHUIIJINHBI

OOmiass  TPyAOEMKOCTh  JUCIHHUIUIMHBI ~ «BHOTEXHUYECKHE  CHUCTEMBI
MEAMIIMHCKOTO Ha3HaYeHUs» cocTaBiseT 9 3.e.
Pacrnipenenenne TpyJ0eMKOCTH JUCIUTIIMHBI TIO BUIAM 3aHSATHH
ouyHasi popma oOyueHust
Buapl yueO6HOM paboThI Beero Cemectpe!
4acoB 6 7 8
AyAUTOpPHBIE 3aHATHSI (BCET0) 192 72 | 72 | 48
B Tom uncre:
Jlexumm 96 36 | 36 | 24
[Tpaktrueckue 3ansatus (I13), B Tom uncie 8| 60 18 18 | 24
dhopme MpakTUUECKON MOATOTOBKHU 20 8 12
Jlabopatopusbie padotsl (JIP), B ToMm unciie B| 36 18 18 i
dhopme IPaKTHIECKON MTOATOTOBKH 8 8
CamocrosiTeibHas padbora 96 36 | 18 | 42
Kypcosasi padbora + +
Yackel Ha KOHTPOJIb 36 - - 36
Buibl npoMeXyTOYHOM aTTecTaluu - N N N +
HK3aMEH, 3a4eT
OO6mast TPy 10€MKOCTb:
aKaJEMIYECKHUE YaChI 324 108 | 90 | 126
3a4.e]1. 9 3 251 35
3a04Has (popma 00yueHus
. Bcero | Cemectpsl
Bunpr yue6HOM paboThI HACOB 3 9
AyauTOpHBbIE 3aHSITHS (BCEro) 22 10 12
B Tom uncre:
Jlexknnn 8 4 4
[IpakTueckue 3auarus (113), B Tom uncie B 6 2 4
dbopme MpaKkTHUECKON MOATOTOBKU 4 2 2
JlaGopartopusie padotsl (JIP), B TOM unciie B 8 4 4
(dbopme NMpakTHUEeCKOW MOATOTOBKU 4 2 2
CamocTrosiTesibHasi padoTa 289 166 | 123
KypcoBasi padora + +
Yacel Ha KOHTPOJTb 13 4 9
Buapl npomMeXyTOYHOM aTTECTAlUU - IK3aMEH, + + +
3a4eT
OO01mast TPy 10€MKOCTb:
aKaJIeMUYECKHE YaChl 324 180 | 144
3ay4.e]l. 9 5 4




5. COAEP KAHUE JUCHUIIJIMHBI (MOY JIs)
5.1 Conep:xxanue pa3aejoB JUCHUIUVIMHBI W pacipeaesieHUe
TPYA0€MKOCTH 10 BHAAM 3aHATHI
ouHasi gpopma o0yueHust

Ne IIpak | JIab. Bcero,
HaunmeHnoBaHue TeMbl Conepxanue pazzena Jlexn p CPC
/1 3aH. 3aH. yac

TexHuueckue cpencTaa B| Texnuueckue cpencrtsa B CUCTEME
CHUCTEME 3APAaBOOXPAHECHUS 37[PaBOOXPAaHCHUA.  KIIACCHU(PUKAIIS
TC. npuMmeHAEMBIX B MEAUIMHE.
Kraccudpukarms MEUIMHCKOTO
000pyIOBaHMSI. Opranm3arms
JUATHOCTUYECKUX MCCIICAOBAHUI U
TEpaneBTUYECKUX  BO3IACHCTBUN B
THUIIOBBIX JIITY. CrannapTbl
ocHamenust JIIIY. 3amaua ciyx0
MaTepUaTbHO-TEXHUUECKOTO
obecnieuenus JIITY.

Opranmzanust  AuarHoctHdeckux| OpraHmzarms JIArHOCTHYECKUX
WCCIIEIOBAaHNH " o0miye| vccrneoBaHii M O0IWE TPHHIMAIIBI
TIPHHLVTIE] MIOCTPOCHUSI| TIOCTPOCHMS JIMArHOCTHYECKHX
JUArHOCTUYECKUX —allllapaToB U| ammaparoB M cucteM. YposHu JITY.
CHCTEM OOmast cxeMa TEXHIYECKHX CpPEICTB
2 HCCIIEIOBAHYS. Dusngeckue u 2 1 2 5
¢m3uko-xummueckue  ceoiictea b0,
perucTpupyemble  OHOMEIMIIHCKIME
nprdopamu, arnmaparamu u
CHCTEeMaMH.

JluarHoctuyeckre MpUOOpH U| DiaekTpokapauorpadel.

cucteMsl uia  uccienoBaHus| [TapameTpsr HCCIIEYEMBIX
OMOAJIEKTPUUECKON aKTUBHOCTH| CUTHAJIOB. CTPYKTYpHBIE CXEMBI
OopraHu3Ma ANEKTPOKapaIuorpadoB: 0e3
MIPUMEHEHHUST MUKPOIPOIIECCOPHON
TEXHUKH, c pUMEHEHUEM
MHUKPOIPOIIECCOPHON TEXHHUKH, KaK
MIPUCTABKHU K [K.
KapaunomoHuTOpHI
DnexTposHIedanorpadsbl.
ITapameTpsnl HCCIeayeMbIX
curHasioB. CTpyKTypHas cxema
anekTposHiedanorpados.
Onexkrpomuorpader.  [TapameTpsr
HCCIICAYEMBIX CUTHAJIOB.
[otenmnmansr JIBUTATEITEHBIX
emuaun.  CTpykTypHas  cxema
aJeKTpoMHUOTpada.
ONEeKTPOHEHPOCTUMYIISATOPEIL.
Anmapatypa Uit U3MEpEHUS
IMEKTPHUECKIX XapaKTEePUCTUK
KOXH U OMOJIOTUYECKHX aKTHBHBIX
TOYEK. CrpykTypHas
JJIEKTpUYECKasl CXeMa ammapara
«Qmmaga-7». Cocrasistonine KI'P
curHayia. biok-cxema KoMmImiekca
peructpanuun u aHamusa KIP
Peorpadsr. [TapameTpsl
HccIeyeMbIX CHTHAJIOB.
CrpykrypHass cxema peorpados.
Buaer HCCJICTOBAHUH.
ITpuMeHsieMbIX 3JIEKTPOJbI, CXEMbI




TIOJKJIIOYCHUA

npakmuyeckasn noozomoexa
odyuarowuxcs
Anmnaparypa s uccienoBanus| dotometpust [Tpubopst st
ONTUYECKUX cBoifctB| doTomnerusmMorpaduu "
61000BEKTOB ITyJIbCOBOM OKCHMETPHH.
CrpyKTypHast cxema ¥ TIPHHII PadoThI
¢otorweTrBMorpagoB u

TyJIECOOKCHMETPOB.  [1pubopsr  muist
NPOBEJICHUsI KAaITHOMETPUH. Bupbl
KaITHOMETPOB. CTpyKTYpHBIC
CXEMBEL. Onpenernenne
KOHLEHTpAallMM  OKCHIAa  a3oTa,
IIapOB AHECTE3UPYIOUINX BELIECTB
U KHUCJIOpOJia U B MYJIBTHIa30BbIX
Monuropax.  14llpuboper s
(moopecrieHTHON JIarHOCTHKH.
CrpykrypHas cxema
SHIOCKOTA-(ITFOOPUMETPa,  TIPHHLIAIT
paboter. doTomMeTprdeckre TIPHOOPHI
IUI  OmpefielicHHsT OWwmpyOMHa B
TOJKOXKHBIX ~ TKAHSX: CTPYKTypHas
CXeMa anmapara, IPUHLHI ero paboTh

17

Anmaparypa Uit CCIIeIOBaHusI
MEXaHHYECKHUX CBOICTB
0M000BEKTOB

ITpubops! iuis MHBa3MBHOTO
M3MEPEHHs]  JABJICHUS  KpPOBH W
[apamMeIpoB  IyJbCOBOM  BOJIHBL
CrpyKTypHBIE CXEMBL. Bupst
HCTIONB3YEeMBIX JIATINKOB

CoupomeTpsl ¥ cruporpadsl.
BonsHOM M CyXOH CHMPOMETPHI.
KoncTpykuus. OTKpBITBIE u
3aKpBITHIE Cruporpagsl.
CrpykrypHble cxembl. [IpuGopsl
JUIL  KOHTPOJIL  JIBUTATEIbHBIX
GbyHKIHN JKKT. Bammonsl,

OTKPBITBIE KaTeTepsl,
TIOJTyIIPOBOTHUKOBBIE JATIYUKA
NABICHWS,  PAJAWOKAICYNbl A
U3MEPEHUS JIaBJICHUS JKKT.

KoHCTpyKIM U CTPYKTypHBIE
cxeMsl ammapaTtoB. [IpuGopsl s

HCCIIeI0BAHNU MEXaHUYECKUX
XapaKTEPHCTHK cepaua.
CTpyKTypHBIC CXEMBI
OammcTokapauorpados u
ceifcMokapauorpados.

HCHOJ’IBSyeMLIC JATUYUKH.

24

AxycTHdyeckne — MEIUIMHCKHE
IpuOOPHI, anmapaTsl ¥ CHCTEMbI

[pubops! AN ayAHOMETPHYESCKIX
uccrnenoBanmit.  Kmaccudukanms
aynuometpoB. CTpyKTypHas cxema
aynmuomerpa. DoHoKapauorpadsl.

CTpyKTypHBIE CXEMBbI
(dhonokapauorpados. Bunbt
MHUKPO(HOHOB. ITpudopst

HEMHBA3UBHOTO W3MEPEHMSI JIABJICHUS
KPOBH C aKyCTHYECKUMH JIATIMKAMIL
Axycriaecknii meronr KopotkoBa u

OCLIIOMETPUYECKHIA METOI.
CIpyKTypHBIE CXEMBI TOHOMETPOB.
VabpTpazByKoBbIE 9XOCKOIBI.

KoHcTpykuuss ~ yJIbTpa3sByKOBBIX
npeoOpaszoBateneid. CTpyKTypHbIE
CXeMBl W TPUHOHAN  paboThHI

17




YIBTPa3BYKOBBIX 9XOCKOIIOB.
VYiIbTpa3BYKOBBIE  JOIIEPOBCKHUE
mpubopsl. OOoOmeHHas cxema
JOIIEPOBCKOTO H3MEPHTEIS
CKOpPOCTH KpOBOTOKa. IIpuHuum
paboThL.

MenunuHcKas amnmaparypa Ui
HEHHBAa3UBHOTO U3MEPEHNUS
TEMIIEPaTypEI

MenmunuHckas — ammaparypa Ui
HEHHBAa3UBHOTO HN3MEpPEHUS
TEMIIEPaTyphl: PaguoTEPMOMETPHI,
JIEKTPOHHBIE W  HWH(PAKpaCHBIE
TEPMOMETPBI. KoncTpykiys,
CTPYKTYpHasl CXeMa W TPHHIMII
paboThI anmaparos.

3HﬂOCKOHquCKaﬂ TCXHHUKaA

DHIOCKOIINYECKas TEXHHKA.
Knaccuduxarmst 9HJIOCKOIIOB.
TpeOoBaHus K JaHHOMY  BHIY
armapaTypabl. O0o0mIeHHast
CTPYKTYpHasl cXeMa JKeCTKHX U
TMOKHX DHIOCKOIIOB.

[pubopst Omonornyeckon
HUHTPOCKOITHU

dopmHupOBaHUE WHTPOCKOIHMYECKUX
M300pasKeHMI. TemnoBu3opsl.
CTpyKTypHas cxema TEIUIOBH30pa H
ero omnrtuueckod yactu. IlpuHumn
paboTel. PeHTreHoBckass TeXHHKA.
CxeMa reHepaTopa PEHTI€HOBCKHX
JIy4yen. CtpyKTypHas cxema
YCUIIUTENS APKOCTH PEHTT€HOBCKOTO
U3JIy4eHUs. BapuaHTbl KOHCTPYKLMA
I(POBBIX  PEHITCHOIMATHOCTAYCCKUX
armaparoB. Kiaccndmkarmst
JIEOMMHECIICHTHBIX ~ TpeoOpasoBaTeieil.
JInHelKr-TIpeoOpa30BaTeIH.
Crpykrypable cxeMsbl. [IprHmIT paboThL
Pentrenockue KOMIIBIOTEpHBIE
tomorpadpl.  [IpuHIMIBI  moMydeHns
JIBYMEPHBIX U TPEXMEPHBIX
m300paxkeHuil. CTPYKTypHBIE CXEMBI H
OPUHIMIT ~ PabOThI  KOMITBIOTEPHBIX|
TOMOTPadoB.
SnepHO-MarHUTHO-PE30HAHCHBIE
toMorpadsl. IIpuHOMI MoMydeHus
M300pasKeHMSL. O060061eHHAsS
CTPYKTYpHast cxema
SAMP-Tomorpada.. Ipunun
paboTHI. VYiIpTpa3sByKOBBIE
ToMorpadsl. Buabl ckaHMpoOBaHHS.
MHoroseMeHTHbIe V3-
npeoOpazoBarenu. PexxuMbr paboThI.
KoHCTpyKIIMM ¥ CTPYKTypHBIC
CXEMBI CKaHEpOB.

14

18

14

53

npakmuueckasn noozomoeka

o0yuaruuxcs

10

AnmapaTel M CHCTEMBI JUIs
¢usnoTepanuu

Krnaccudukarus MEeToioB U CpeacTB
JUTSL Tepanuy. ATapaTbl U CHCTEMBI
JUISL  BO3JIEUCTBUSL AJIEKTPUUYECKUM
TOKOM pa3IU4HOI YaCTOTHI.
Arnmnapatbl IS Tepanuu
MOCTOSIHHBIM TOKOM. CTpYKTypHbIE
CXEMBI anmnaparoB TSt

14

14

35




rajbBaHM3alMK. Amnmaparsl s
Tepanuu MIOCTOSIHHBIM
NEKTPUUECKUM TIOJIEM. AmIaparsl
s ppaHKIMHU3anMU.  AmIapaTsl
JUISL Tepanuy MOAYIHUPOBAHHBIMU H
HETIPEPBIBHBIMHU

MIOCIIEI0BATEIILHOCTAMHU TOKOB
HU3KUX W CPEJHHX  9acToT.
CTpyKTypHBIE CXEMBl aIlmNapaToB.
Juaminamoreparms. Amnmapatypa
JUIs JapCOHBANIHU3aLUU u
ynpTpaToHTepanuu.  CTpykTypHas
cxema ammapatroB. Ammaparsl A
(pmroKTyopH3aLIH 1
nHTepepeHnTepanyy.  Anmaparypa
mit YBU-tepanmu.  CTpyKTypHBIE
CXEMBIl anmnapaTroB. Ammaparsl il
BO3EHCTBUS HOHMBUPYIOLIMU
M3ITydeHISIMA.  ATINApatbl U CHCTEMBI
s Bosaericteus CBY u KBY -nossivu.
OKBUBQJICHTHas CXeMa BO3JEHCTBUA.
CIpyKTypHast cxema TepareBTHYECKOro
KBY-npubopa. Armaparbl U CHCTEMBI
JUIL  BO3ICICTBUSI PEHITCHOBCKUM U
PaIOM30TOIHBIM M3ITy4CHHSIMH.
CIpyKTypHBIE ~ CXEMbl,  Ha3Ha4CHHE
OJIOKOB, TIPUHITAIT PabOTHL. ATmapaTypa,
i Marauroreparmi.  CTpyKTypHast
cxema anmaparoB. Cpenctsa JasepHOU
Teparmu. Buapl nazepoB. CrpykTypHas
cxema armapaToB hiuit
HU3KOMHTEHCHUBHOW JIA3€pPHOM Teparviu.
VYbTpa3ByKOBBIE TepaleBTUYECKHE
anmapatel. CTpyKTypHas  cxema
YIBTPa3BYKOBBIX TEPANEBTHUECKUX
arnmaparos. ®doHoTEpANUs.
AmmapaTel  JUi1  BO3ACiCTBHA Ha
OMONIOTMYECKH aKTHBHBIE TOYKH.

DIeKTpOaKyIyHKTYpa.
ONeKTpOHHBIE HUHTAJISTOPHL.
Knaccudpukarms HHTAJSATOPOB.
KoHCcTpyknuss W mpuHOAI PaOOTHL
Amnmapatsl JUISL aHaJIbIe3UU
(anecte3un).

npakmuueckas noozomogxa
odyuarowuxcs

11

Xupypruyeckas TEXHUKA

[Mpumenenne ¢Gu3MUECKUX TOJNEH
JUIST  pa3pylieHuss OUOJIOTUYECKUX
TKaHEH M "4yXKepOgHBIX CTPYKTYyp'.
JlazepHble M yJIbTPa3BYKOBBIE
ckanprienu. Hapko3Ho-abIxaTeabHas
anmaparypa. CTpyKTypHas cxema
arnmapaTtoB. HasHauenue OJIOKOB,
NpUHOUT  paboThl.  Armaparsl it
TIOZIEPAKKH KPOBOOOpAIIICHFISL.
CIpyKTypHbIE ~ CXEMBl  aIllaparos.
Haznauenye GJ10KOB, IPUHLMIT paboTHL

10

12

Texuuyeckue cpencTBa
pealOunuTamu u
BOCCTAHOBJICHHS  yTPadeHHBIX
byHKIAH

HckyccTBeHHbIE OpraHbl U MX JIEMEHTBI.
HckyccteHHOE CepaLe.
HckyccTBeHHBIE TIOUKH. ATapaTsl st
remoamammza. Koncrpykuwst. [lpuximn
paboTsL. VMmoanTHpyeMble

10




OUOCTHMYJITOpPEL.  broymnpasiisieMbie
MPOTE3bl KOHEUHOCTEH. 3aMKHYTbIE
" Pa30OMKHYTEIC CHCTEMBI
ynpaBieHus. TexHUUecKue CpencTBa
JUTS peaOwITNTaIIn.

13

ITpuGopsl ¥ KOMIIIEKCHI UIA

mabopaTOpPHOTO aHAIN3a

Opraamzanus nmabopaTopHOit
CIyObl. [IpHHIMIBI TEXHUYECKOTO
OCHAILCHUS CpencTBaMu
mabopaTOpPHOTO aHaImM3a.
TexHomnornyeckne CXEMBI
9KCIIEPUMEHTOB.

®duznko-MexaHUUECKHE
aHanuzaTopbl npoO. CTpyKTypHbIE
CXEMBI, NPUHINT paboTsL.
DoromeTprudecKue Ja00paTOpHbIe
anarmpatopel.  Kimaccnprxarmst. - Obnacm
mprveHeHrs.  CIDYKTypHBIE — CXEMBL
[pwHrpmn paboTeL.

SnepHble  11a0OpaTOpHBIE AHATM3ATOPBL
[puHiwn  paGoTel, Ha3HAUYCHHE OJIOKOB.
CrpyKrypHble CXEMBL Obrnaci
TIPUMCHCHISL. Xpomatorpads.
IIpuniun  paboThl, Ha3HAYCHHE
OJIOKOB. YCJIOBHS HPUMEHUMOCTH.
CrTpyKTypHBIE CXEMBL.
DnexkTpodopeTHUSCKHEe
a”Hanu3aTopel. [IpuHIMI paboTHI,
Ha3HaueHHe OyokoB. CTPyKTypHbIC
CXEMBI. ONeKTPOXUMHUYECKHE
a”Hanu3aTopel. [IpuHIMI paboTHI,
Ha3HaueHHe O5okoB. CTPyKTypHbIC
CXEMBI. I'emaronoruyeckue
aHanmu3aTtopel. IlpuHmmn paboThl,
Ha3zHaueHue 0y0koB. CTpyKTypHBIE
CXEMBI. ABTOMaTHYECKHUE u
ABTOMAaTH3HPOBaHHbIE
nabopaTopHbie CHUCTEMBI u
KOMIUIEKChI.  [IpuHImn  paGoTsl,
Ha3HauyeHHe OyoKoB. CTPyKTypHbIC
CXeMbl. AHAJIUTHYECKAs alaparypa
JUTS nmabopaTopuid
CaHUTAPHO-3IINAEMHOJIOTHUECKUX
CTaHIINH u 9KOJIOTMIECKOTO
KOHTpOJIL. CTpPYKTypHBIE CXEMBI,
HPUHITAI PaOOTHI

24

24

24

72

npakmuveckas noozomoeka

odyuarowuxcs

12

Htoro

96

60

36

96

288

3a04Has (popma 00yuyeHuUs

/11

HanmMeHnoBaHne TeMbI

ConepxaHue pasnena Jleky

[Tpak
3aH.

JIab.
3aH.

CPC

Bcero,
qac

TexHuueckue cpencraa
CHUCTEME 37PaBOOXPAHECHUS

B

TexHUYeCKHe CpelncTBa B CHUCTEME
3MPABOOXPAHEHMS.  KJlacCHU(pUKAIms
TC. mnpumeHseMbIX B MeEIUIHHE.
Knaccudurarmst MEIULMHCKOTO
000pyIOBaHWSI. Opranm3arms
JUATHOCTUYECKUX HCCIICIOBAaHUA |
TEpPaneBTUYECKUX  BO3NEHCTBUN B
THUIIOBBIX JITY. CrannapTbl

ocHamenust JIITY. 3amaua ciyx0




MaTepUaIbHO-TEXHUICCKOT'O

obecrieuenus JIITY.
Opranmzanusi  AuarHoctiHdeckux| OpraHusaiyst JIMArHOCTAYECKHUX
HCCIIENOBAHUNA )54 oOmIve| uccnenoBaHiii W OOIMe TPHHITAITBI
TPHHLMIIBI MOCTPOCHHUSI| TIOCTPOCHUSI JIMATHOCTUYECKHIX

AWArHOCTUYECKUX  aIlIapaTtoB U
CHUCTEM

armaparoB U cucreM. Yposnu JIITY.
OOmiast cxeMa TEeXHHYECKUX CpEICTB
HCCIIEIOBAHMUS. Dmsnueckue u
¢muKo-xuMIdeckre  coiicta b0,
PETHCTPUpPYEMBIC  OMOMETUITMHCKAMHA
npubopamu, anmapaTamu u
CHCTEMaMH.

JuarHoctudeckue mnpuOOpHl U
CUCTEMBl U1  HCCIEIOBAHUA
OMOAJIEKTPUUECKON aKTUBHOCTH
opraHusmMa

Onexrpokapavorpadsl.  [lapamerpst
HCCIIeTyeMBIX CHTHAJIOB.
CrpyKTypHBIE CXEMBI
ANEeKTpoKaporpados: 0e3
TIPUMEHEHNST  MHKPOIIPOLIECCOPHON
TEXHHKH, c TPUMEHEHHEM
MHKPOTIPOLIECCOPHOM  TEXHUKH, Kak
npuctaBku Kk I1K. KapauomonuTopst
OnexrposHIedanorpadsr.
ITapameTpsl HCCIEAyEeMbIX
curHaiioB. CTpyKTypHas cxema
anekTpodHIedanorpados.
Onekrpomuorpader.  [lapameTpsr
HCCIeyeMbIX CHUTHAJIOB.
[Morenuuanst JIBUTaTEIbHBIX
enmanl.  CTpyKTypHas  cxema
asIeKTpoMHoTpada.
DNEKTPOHEHPOCTUMYIISATOPHL.
Armnmaparypa JUTSL HU3MEPEHUS
SNEKTPHYECKUX XAPAKTEPUCTHK KOXKU
1 OHMOJIOTMYECKUX aKTHBHBIX TOYEK.
CTpyKkTypHast 3JeKTpHdecKas cxema
armapara «Onmaga-7».
CocraBmsrorme KI'P curHana.
Briok-cxema KOMILIEKCa perucTpaiuu
u avamm3a KIP  Peorpadsr.
ITapameTpsnl HCCIeayeMbIX
curHanoB. CTpyKTypHas cXxema
peorpadoB. Buapl mccienoBaHMiA.
[TpuMeHsieMbIX 3JEKTPOABI, CXEMBI
TIOTKJTIOYEHUST

27

33

npakmuvueckasn noozomoeka

odyuarowuxcs

Arnmaparypa Uit ucceI0BaHus
ONTUYECKHUX CBOICTB
01000BEKTOB

DoToMeTpus. [pubopst JUTSE
¢doromnerm3Morpadun u
ITyJIbCOBOM OKCHMETpPHH.
CrpyKTypHas cxema ¥ TPUAHIMIT PabOThI
(ororenizMorpahoB u
TyJIECOOKCHMETPOB.  [1pubopsr  1uis
MIPOBEJCHUSI KalTHOMETpHUU. Bubl
KartHOMETPOB. CTpyKTypHbIE
CXEMBI. Onpenenenne
KOHLICHTpAallMM ~ OKCHIa  a30Ta,
1IapOB AHECTE3UPYIOUINX BELIECTB
U KHUCJIOpOJia U B MYJIBTHTa30BbIX
Monuropax.  14IlpuGoper s
(IIIOOpeCLIeHTHOMH JIarHOCTHKH.
CrpykTypHas cxema
SHJOCKOTIA-(DIII0OOpUMETpa,  TIPUHIHT

18

20




pabotsl. doToMeTpryeckre NpHOOPEI
JUI1  ompesesieHusl OwmpyOuHa B
NOJKOXKHBIX ~ TKAHSX: CTPYKTypHas
CXeMa ammapara, IPUHLHI ero paboThI

Ammaparypa sl UCCIIeIOBaHHS
MEXaHHYECKHX CBOMCTB
01M000BEKTOB

[pudopst U HHBA3UBHOTO
W3MEPEHHS]  JABJICHUS  KpPOBU W
1apamMeTpoB  IyJbCOBOM  BOJHBL
CrpyKTypHBIE CXEMBL Bumer
HCTIONB3YEMbIX JIATIVKOB
CoupomeTrpsl ¥ cruporpadsl.
BonsHOM M CyXOH CHMPOMETPHI.
Kouctpykuus. OTKpBITBIE u
3aKpBITHIE cnuporpagsl.
CrpykrypHble cxeMmbl. [IpuGopsr
JUIL  KOHTPOJSL  JIBUTaTEeNbHBIX
GyHKIHN XKKT. Banmonsl,
OTKPBITBIC KaTeTepsl,
TIOJTyIIPOBOTHUKOBBIE JATIYUKA
JABICHUS,  paJHOKalCyiabl Ul
U3MEpeHUs JIaBJICHUS KKT.
KoHCTpykIMM U CTPYKTypHBIC
cxeMmbl armaparoB. [Ipubopsr s
HCCIIEeI0BaHUSA MEXaHUYECKUX
XapaKTEePUCTUK cepara.
CrpyKTypHBIE CXEMbI
OawmucTokapuorpados u
ceficMoKapanorpagos.
Vcrionb3yemble TaT9uKH.

23

24

AxycTHdyeckne  MEIUIMHCKHE
IpuOOPHI, aNmapaTsl ¥ CHCTEMbI

[pubopst ULt
ayANOMETPHYECKUX
nuccrnenoBanmit.  Kmaccudukanms
ayanomeTpoB. CTpyKTypHas cxema
ayanometpa. DoHokapanorpadsl.
CTpyKTypHBIE CXEMBbI
(donokaparorpados. Bust
MHUKpPO(OHOB. ITpudopst
HEMHBA3MBHOTO M3MEPEHMS JaBJICHNUS
KPOBU C aKyCTUHYECKHMH JATUYHKAMH.
Axycrraecknii Meronr KopotkoBa u
OCIMIITOMETPHIECKHI METOJI.
CIpyKTypHBIE CXEMBI TOHOMETPOB.
VYipTpa3sByKOBBIE 9XOCKOTIBL.
Koncrpykums YIBTPa3BYKOBBIX
npeobpaszopareneit. CTpyKTypHBIE
CXeMbl M  IpUHOUO  paboThI
YIBTPa3BYKOBBIX 9XOCKOIIOB.
YbTpa3ByKOBBIE  JOIUIEPOBCKUE
mpubopsl. OOoOmeHHas cxema
JIOTLIEPOBCKOTO U3MEPUTEIIS
CKOpOCTH KpoBOTOKa. [lpuHnmmn
paboTHI.

23

24

MenunuHckas annaparypa Juisd
HEUHBA3UBHOI'O U3MEpEHUs
TEMIIEpPaTypbl

MenuuuHckas —anmaparypa Ui
HEHMHBAa3MBHOTO A3MEPEHUS
TEMIIEPATypbl: PaJIHuOTEPMOMETPHI,
QJIEKTPOHHBIE ¥ HH(paKpacHbIE
TEPMOMETPBHI. KoucTpykuus,
CTPYKTypHass CXeMa M [pUHIHII
paboTHI anmapaToB.

QHHOCKOHI/IIJGCKEISI TEXHHKA

DHIOCKOITIYECcKas TEXHHUKA.
Knaccuduxarms 9HJIOCKOTIOB.




TpeboBanusi K JAHHOMY  BHIY
armaparypal. O0o0meHHast
CTPYKTypHast CXeMa IKSCTKHX |
TMOKHX DHIOCKOIIOB.

[pubopst

HWHTPOCKOIINHN

OMOJIOrHYECKOI

@opMHpOBaHHE HWHTPOCKOIMHMYECKUX
M300paKeHHIH. TemnoBHU30pEIL.
CTpykTypHas cxema TEIUIOBH30pa H
ero onrtudeckod yactu. IlpuHumn
paboTel. PeHTreHoBCcKas TEXHHKA.
Cxema reHepaTropa pPEHTTCHOBCKUX
Jyqen. CrpyKTypHas cxema
YCUIIUTES IPKOCTH PEHTTEHOBCKOTO
U3JIy4eHUs. BapuaHTbl KOHCTPYKLMIA
IU(POBBIX  PCHITCHOIMATHOCTAYCCKUX
armnaparos. Kuaccudukarist
JIEOMMHECIICHTHBIX ~ TIpeo0pa3oBaTeieti.
JInHeHKy-TIpeoOpa3oBaTeNH.
Crpykrypable cxeMsl. [IprHmIT paboThL
Pentrenockue KOMIIBIOTEPHBIE
tomorpadpl.  [IpuHIMIBI  mOMy4eHns
JIBYMEPHBIX 51 TPEXMEPHBIX
m300pakeHuil. CIpYKTYpHBIE CXEMBI U
NPUHIMIT ~ pabOThl  KOMITHIOTEPHBIX|
ToMorpagoB.
SInepHO-MarHUTHO-PE30HAHCHBIE
toMorpadsl. IIpuHOMI MOMyYeHUs
M300pasKeHMSL. O060061IeHHAsS
CTPYKTYpHast cxema
SAMP-Tomorpada.. IIpunnun
paboTHI. VYIIpTpa3ByKOBBIE
ToMorpadsl. Buabl ckaHMpOBaHMS.
MHorosneMeHTHbIE V3-
npeoOpaszoBareny. PesxxuMbl paboThI.
KoHCTpykumu ®  CTPyKTypHBIE
CXEMBI CKaHEpOB.

55

62

npakmuvyeckas noozomoeka

odyuarowuxcs

10

Amnmapatsl

n

¢busnoTepanuu

CHUCTCMBI

JIIA

Knaccudukanms MeTo10B U Cpe/icTB
JUIsL Tepanuy. ANnaparbl U CHCTEMBI
JUIL  BO3JEHCTBHA DICKTPUYECKUM
TOKOM Ppa3IMIHOM JaCTOTHI.
AmnmapaTsl ULt Tepanuu
MIOCTOSTHHBIM TOKOM. CTpyKTypHbIE
CXEMBI anmnapaToB ULt
rajbBaHM3alMM. Amnmaparel A
Tepanuu TIOCTOSTHHBIM
SNEKTPUUYECKUM TI0JIeM. AmmapaTsl
UIS  (ppaHKIMHU3AIWUK. ATmaparhbl
JUIsL Tepanuyd MOAYJTUPOBAaHHBIMU H
HENpPEePbIBHBIMU

MIOCTIeIOBATEIBHOCTAMU TOKOB
HU3KUX W CPEIHHX  YacToT.
CTpyKTypHBIE CXEMBI alIapaToB.
JuamiHamoTeparms. Amnmnaparypa
UL JlapCOHBAIN3AINN u
yiabTparonTepanuu.  CTpyKTypHas
CXeMa amnmaparoB. AmnmapaTsl s
(pmroKTyOpH3aLIH 1
uHTepdepenirepanu.  Ammaparypa
s YBU-tepanmu.  CTpyKTypHBIE
CXEMBI ammapaToB. Anmaparsl Ui

30

31




BO3ZICHCTBUS HOHMBUPYIOLIMA
W3TyYeHUsIMA.  ATINApatbl U CHCTEMBI
mrst Bozzaeticteist CBY 1 KBY -nossivu.
OKBUBAJIEHTHAI CXEMa BO3ICHCTBHL
CIpyKTypHast cxeMa TeparieBTHIECKOro
KBY-tiprbopa. Armapatel W CHCTEMBI
JUIL  BO3ICICTBHS PEHITEHOBCKUM H
PaIMON30TOIHBIM VBITYYCHISIMA.
CIpyKTypHBIE ~ CXEMbl,  Ha3Ha4YeHUE
OJIOKOB, TIPUHLIMII PaOOTHL ArIaparypa
i maraurorepar.  CTpyKTypHast
cxema armapartoB. CpencTsa JasepHOI
Teparmy. Bumsl nasepos. CrpykTypHast
cxema arnmapaToB it
HU3KOMHTEHCUBHOW JIa3€pHOM Teparuu.
VYIIbTpa3BYKOBBIE TEPANEBTUICCKUE
ammapatel.  CTpyKTypHas  cxema
YJIBTPa3BYKOBBIX TEPANEBTUYECKUX
anmnapaTos. DonoTeparnys.
Anmapatbl ISl BO3JIEHCTBUS Ha
6I/IOJ'IOFI/I‘-ICCKI/I AKTHUBHBbIC TOYKH.

DNEeKTPOaKymyHKTypa.
ONeKTPOHHBIE UHTaISTOPHL.
Knaccudukarms HHTAJISITOPOB.
KoHcTpykuusi 1 npuHIMO paboThI.
Anmapatbt TSt aHaNbre3un
(aHectesun).

11

Xupyprudeckast TEXHHKa

[IpuMenerne Qu3MUECKUX MOJIEH
JUIL  paspymieHus OMOIOTHYECKUX
TKaHEeH U "4yKEepOIOHBIX CTPYKTYp'".
JlazepHBIE M YJIBTPa3BYKOBBHIC
ckanbIeny. Hapko3Ho-AbIXaTenpHas
anmmapatypa. CTpyKkTypHas cxema
anmaparoB. Ha3HaueHune OJ0KOB,
OpUHIMN  paboThl. Armaparsl Tyt
TIOJICPYKKA KPOBOOOpAITICHHSL.
CrpykTypHBIe CXEMBI aImaparos.
Haznauenvie G10KOB, IPUHTIAIT pabOTHI.

11

11

12

TexHuueckue cpelcTBa

peabunuTanuu

u

BOCCTAaHOBJICHUA YTpauCHHBIX

GbyHKIHN

HckyccTBeHHbIE OpraHbl U X 3JIEMEHTBHI.
HckycctBenHoe cepate.
HckyccTBeHHble MOYKU. Anmaparsl JUis
remoquammsa. Konctpykuws. [Tpunimn
paboTsL NmrotaaTHpyeMble
OUOCTIMYJIITOPEL.  broytpasiisieMbie
MpOTe3bl KOHEYHOCTEH. 3aMKHYTHIC
u pa3OMKHYTEIE CUCTEMBI
ynpasiieHus. TeXHUYeCKue cpecTBa
JUTS peaOuTUTAIIHH.

11

11

13

[Ipubopsl W KOMIUIEKCHI
1a60paTOPHOTO aHATHM3a

IS

Opraanzanus nabopaTopHOit
CJ'[y)K6I)I. HpI/IHHHHBI TEXHUYECCKOT'O
OCHAIICHUS cpeacTBaMu
11a60paTOPHOTO aHam3a.
TexHomnornyeckne CXEMBI
9KCIIEPUMEHTOB.
®duznko-MexaHUUECKHEe
aHanuzaTopbl npoO. CTpyKTypHbIE
CXEMBI, MPUHINT paboTsLI.
doTomMeTprdecKre Ta0OpATOPHEIE
aHamaropel.  Knaccndurarpst.  Oonac|
mpuveHeHrs.  CIpYKTypHBIE — CXEMBL
TTpuHIpm paGoThL.

65

69




SlnepHble  11a0OpaTOpHBIE  AHAM3ATOPBL
[pyHmn paGoThl, HazHAuYeHHE OJIOKOB.
CipyKTypHBIe CXEMBL Obmacti
TIPUMEHEHISL. XpomaTorpadsl.
IMpuain ~ paboTel, Ha3HAYCHHUE
OJI0KOB. YCIIOBUS NPUMEHHMOCTH.
CrpykTypHBIE CXEMBL.
OnexrpodopeTnaeckie

aHanuzaTopbl. [IpuHIMI paboTHI,
Ha3HayeHue OJokoB. CTPYKTypHbIC
CXEMBI. DJIEeKTPOXUMHUYECKHUE
aHanuzaTopbl. [IpuHIMI paboTHI,
Ha3HavyeHHe OJoKoB. CTPyKTypHbIC
CXEMBI. I'emaronoruyeckue
aHanu3aTopel. IlpuHIMn paGoThI,
Ha3zHaueHHe O0koB. CTpPyKTypHBIE

CXEMBI. ABTOMaTHYECKHE u
ABTOMAaTHU3UPOBAHHBIC
na60paT0pHHe CUCTEMBI u

KoMIuiekcel.  [IpmHIMnD  paboTHL,
HaszHaueHHe O0110koB. CTPYKTypHBIC
CXeMbl. AHAIUTHYECKAs ammaparypa

JUTS nadopaTopuii
CaHI/ITapHO-3HI/I}16MI/IOJ'IOFI/I‘IGCKI/IX
CTaHLUH u IKOJIOTHUYECKOTO

KOHTpoNsl. CTPYKTYpHBIE CXEMBHI,
TIPUHINT PAOOTHI

npakmuueckas noozomoeka 2
ooyuarowuxcs

HUroro| 8 6 8 289 311

[IpakTHyeckass MOArOTOBKA MPU OCBOECHHUU JHUCHUUIUIMHBI (MOJYJIS)
OPOBOAUTCA  IYTEM  HEMOCPEJCTBEHHOIO  BBINOJHEHUS  OOy4YarolUMUCS
OTIIEJBHBIX DJIEMEHTOB paboT, CBS3aHHBIX C Oyaymed mnpodecCHoHaTbHON
JeSITENIbHOCTBIO, CIIOCOOCTBYIOMINX (DOPMHUPOBAHUIO, 3aKPEIJICHUIO U PA3BUTHUIO
MPAKTHYECKUX HABBIKOB M KOMIIETEHIIMI MO MPO(UII0 COOTBETCTBYIOIIEH
o0pa3oBaTeNpbHON  MOpOrpaMMbl Ha  MPAKTUYECKUX 3aHATHSAX H  (WJIN)
71a00paTOPHBIX paboTax:

No [lepedeHb BBIMOIHAEMBIX 00YYaAIOIIUMHUCS dopmupyembIe

n/ OTJIEJBHBIX AJIEMEHTOB PadoT, npodeccuOHAbHBI

1| CBSI3aHHBIX C OyyIei mpodeccruoHaaIbHON € KOMIIETCHIUHU
JESITEIIbHOCTHIO

1 N3yuyenue mpuHIMna pabOThl  TEXHUYECKUX ITK-1, TIK-2

XapaKTEPUCTHK, OCOOCHHOCTEHW AKCIUTyaTalluu
OKTI', peorpada, ammapata i TreMOAHANIN3A,
PEHTTEHOBCKOTO M MAarHUTHO-PE30HAHCHOTO
TomorpadoB

2 PaccMoTpeHre NpUHIMIOB MOBEPKH, KaTuOPOBKU [TK-3, TIK-5
u Hactpoiiku OKI', peorpada, ammapara s
reMoJInaan3a, PEHTI€HOBCKOTO u
MarHUTHO-PE30HAHCHOTO Tomorpadgos.
Hanucanue anroputMoB pabOThI U SKCILTyaTalluu
ycTpoicTB. W3yueHue TPHUHIIUIIOB palbOThl U
IPOrpaMMUPOBAHMS] MUKPOIPOLECCOPOB.




5.2 Ilepeyennb 1adopaTOpHBIX padoT

Ounas ¢popma o0yueHust

JlabopatopHast pabora Ne 1 HMHcTpymMeHTallbHOE UM aBTOMAaTHU3UPOBAHHOE
UCCJIeIOBAHKE CEPIIEYHO-COCYIUCTOMN CUCTEMBI C TOMOIIIBIO
ANEKTPOKapIMorpaduueckoro MeToaa

JIaGoparopHas pabota Ne 2 MccnenoBanue cepiedHO-COCYIUCTON CUCTEMBI C
MOMOIIIBIO peorpaduueckoro merona. MHrerpansHas peorpadus

JlabopatopHasi pabota Ne 3 WccnenoBaHue CEpICUHO-COCYAMCTON CHUCTEMBI C
TIOMOIITBEO peorpadudeckoro metoma. PeoBazorpadust. Peosrriedanorpaduwsi.

Jlabopatopnass pabora Ne 4 lccinemoBaHwe OpPraHoB — JIBIXaHHS
WHCTPYMEHTAIBHBIMA METOJJaMU C TOMOIIBI0 CHUPOrpauyecKoro MeToja.
OtueTHOE 00OOIIaroIee 3aHATHE. 3amuTa Ja00paTOPHBIX PadoT.

JlabopatopHast padota Ne 5 M3ydenuwe npuHiuna paOOThl ammapara s
MIPOBEICHUSI YIBTPA3BYKOBOI'O UCCIIEIOBAHUS

JlabopatopHast pabora Ne 6 M3ydeHue mpuHIMNBI paOOTHI armapara Jyis
MPOBE/ICHUS] PEHTT€HOBCKOT'O UCCIIE0BAHUS

Jlabopatopnast padora Ne 7 M3ydenue npuHiuna paOoThl ammapara s
MIPOBEICHUSI TETNIOBU3MOHHOTO UCCIIEI0BAHMUS

JlabopatopHas padota Ne 8 M3yuenuwe npuHiuna paOoThl ammapara s
MPOBENCHUSI  SIIEPHO-MAarHUTHOM  pe3oHaHCHoW  Tomorpaduu.  OTdeTHOE
o0oO1aro1ee 3aHATHE. 3allKTa JJabOpaTOPHBIX paboT

3aounas popma o0yueHHsI

JlabopaTtopHass pabora Ne 1 HMHcTpyMeHTalbHOE M aBTOMAaTU3UPOBAHHOE
UCCJIEI0BAHHE CepICYHO-COCYIUCTOM CHUCTEMBI C TIOMOIIIBIO
AIIEKTPOKAPINOTpadUIeCcKOro MeTo 1a

Jlabopatopnass pabora Ne 2 VcciaegoBaHue OpraHoB — JIbIXaHUS
WHCTPYMEHTAJILHBIMU METOJIaMH C TIOMOINBIO CHUPOTPAPUUIECKOTO METO/A.
OtueTHOE 000OIIaroIIee 3aHATHE. 3aluTa Ja00paTOPHBIX PadoT.



6. MIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCHUILIMHBI
Ipe1yCMaTpUBAET BHIMOJIHEHUE KYPCOBOM pabOThI B IIIECTOM CEMECTPE JJII OUHOM U

B BOCBMOM CE€MECTpE JIJIsl 3a04HOM (DOPMBI 00yUEeHUS.

TemaTuka KypcoBoi paboThl: «''AHAJM3 JEATETLHOCTH U OCHAILIEHHE KAOMHETA/OT/Ie/IeHUsl
(cortacHo Bapuanty). OmnucaHue TeXHMKH, IIOCTPOeHHE AJTOPMTMA IUATHOCTHKW/JICYCHMS],
COCTaBJIeHHE CTPYKTYPHOI#i cxembl anmapara'’. [IpumMepHbIii IJ1aH KypcoBoii padoThI
1. Ananmu3 jaesTenbHOCTH KaOuHeTa (OTAeNeHUs): 00sM3aHHOCTH, Kiaccu(HKAIMsS U KpaTKoe
OINKCaHKE OCHOBHBIX JUATHOCTHUPYEMBIX U JIEUUMbIX 3a00J€BaHUM, IUTAT KaOMHETA.

2. OnucaHue oOCHAIIEHUS KaOWHETa: MEPEeUYMCICHHE HCIIOJIB3YeMOTr0 OOOPYHOBAaHHS U €ro
KOJINYECTBA B 3aBUCHUMOCTH OT OOCIIy’)KHBA€MOI'O HACEJIEHHs; ONHMCAHHE KAXKAOH eIUHMILIBI
MEIUIUHCKOW TEXHUKH (OCHOBHBbIE (YHKIMM, NPUHUUAN paboThl, OJOKM, BHENIHUH BH],
TEXHUYECKME  XapaKTepPUCTUKH);  CPAaBHUTENBHBIH  aHalIM3  anmaparypbl  pa3iId4HBIX
pOU3BOAUTENEH (OTEUYECTBEHHBIX M  HMIIOPTHBIX) - IO BaXHEMIIUM TEXHUYECKUM
XapaKTepUCTHKaM U IICHE.

3. Tloctpoenue anropuT™a NMPOBEICHUS JWATHOCTUKH JIJIsl TOCTAHOBKH JMArHO3a WIIM CXEMBI
JIeYSHHMs U1 OJTHOTO U3 3a00JIeBaHUH.

4. Omnucanune pabOTHI OJHOTO W3 aIllapaToB IO CTPYKTYPHOU cXeme: (YHKIIMOHWUPOBAHUE,
npeHa3HayeHue OJIOKOB, OIMCAHUE CBsI3eH, €CIIM BO3MOXKHO - Y3JI0Bas cXeMa.

5. AHanu3 MHXEHEPHBIX MEpPONPUATUHN Uil KOHKPETHBIX BUJOB MEIULMHCKON TEXHUKU (U3
CrHcKa O0OpYAOBaHMS CBOEr0 KaOMHETa-OTAENCHMs): MOTEHIHAIbHbIE OIMACHOCTH U BpEIHbIE
BO3JICUCTBUS OT AammapaTypbl, 3allMTHBIE MeEpbl, MOHTaX OOOPYAOBaHUS, IPEIACTAPTOBHIC
MEpONPUATHS MHXXEHEpa, HajlaJIKa, PEMOHT U TEXHUYECKOe 00CITY)KMBAHNUE TEXHUKH.

Tewmsbr:

1. KabuneT — racTposHTEepoiora

2. Kabuner Bpaya — ajuieprojiora — MIMMYHOJIOTa

3. Kabuner Bpaua — pediiekcoTepanenra

4. Kabuner Bpaua — HH(EKIIMOHUCTA

5. Kabuner Bpaua — kapauonora

6. KabuneT Bpaya — OTOIapHHTOIIOTa

7. Kabuner Bpaya — opTampmosora

8. Kabuner Bpaya — myJIbMOHOJIOTA

9. Kabuner Bpaua — peBMaTojora

10. Kabusner ynpTpa3BykoBoi auarHoctuku (Y3U) u ap.

3agauu, pemaemMbie NPH BBINIOJHEHHH KyPCOBOH padoThI:

- 3aKperuieHus], YriyOJeHuss U cuCTeMaTU3allui TEOPETUYECKUX 3HAHUM, MpruodpeTreHue
IIPAKTUYECKUX HABBIKOB UX MPUMEHEHUS JIJIsl pELICHMS 3a/1a4;

- IOJIY4€HHUS CAMOCTOSITEIbHBIX HaBBIKOB UCIIOJIb30BAaHUS PA3INYHBIX MH(POPMALIMOHHBIX
MCTOYHHUKOB, B TOM YHCJIE, NICTOUYHUKOB Internet;

- W3y4YeHHMs] U TPUOOpEeTeHHE HABBIKOB B HM3YUYEHHWU NPUHLHUIA PabOThl Pa3INdHOMN
MEANIMHCKON TEXHUKH;

- IpUOOpETEeHUsI ONbITa HAyYHO-UCCIIEI0BATENbCKOW paboThl U (POPMHUPOBAHUS YMEHUN
(GbopMynHpOBaTh JIOTUYECKH OOOCHOBAaHHbBIE BBIBOJIBI, NPEIJIOKEHHS M PEKOMEHJALUU I10
pe3yJsibTaTaM BBIITOJIHEHHOM paboThI;

- BBIPa0OTKU HaBBIKOB MOJTOTOBKH, IUNIAHUPOBaHUSA, O(POPMIICHHS, COCTaBIICHUS JT0KIaaa
Y TIOJITOTOBKYU MPE3EHTALNH 3alUIIaeMOi KypcoBOi paboThI;

- (GopMHpOBaHUS YMEHHUH BBICTYNATh MEpe] ayauTOpHed ¢ JOKJIAJAOM IpH 3alluTe
KypcoBOil pabOThl, KOMIETEHTHO OTBEYaTh Ha BOIIPOCHI.

KypcoBass pabora Bkmouar B cebs rpaduyecKkyl0 4YacTb U
PacUYEeTHO-TIOSICHUTENIbHYIO 3aITUCKY.



7. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUSA
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA 11O

JTUCHUILIAHE

7.1. Onucanue mokaszareJieil 1 KpUTepueB OLEHUBAHUS KOMIIETEHIUM
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONMCAHUE IIKAJ OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTECTalUH
OLICHMBAIOTC I10 CIEAYIOLIEN CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Komme-

PesyabTaThl 00yueHus,

Kpurepun

XapaKTepu3ylolue ATTecTOBaH He arTecTroBan
TEHUHS C(l)Ole/lPOBaHHOCTL KOMIICTCHITHH OLCHUBAHUS

[IK-1 3Hath 0OcoOCHHOCTH compsbrerust| Tect BrinonHenwue Hesbinonuenue
MEIAITHCKOM TEXHHUKH c paéoT B  CpOK,[pabOT B  CpOK,
OMONOrUECKUMHU oOBeKTaMU, MIPESYCMOTPEHHBIH [TPEIyCMOTPEHHBIH
00J1aIAFOIIIMA BBICOKOM B pabouux|B paboumx
MOPGOIIOrIIeCKOr U IporpaMmax porpaMmax
(DYHKIMOHAITEHOM CIIO’KHOCTBEO
YnMmeTs hopMyIpoBaTh HcxomHbie| Pelnerne Brinonnenue Hesbinonnenue
JIAaHHbBIC TS BHIOOpA MEIMITMHCKIX | CTaHAAPTHBIX paéoT B  CpOK,|[padOT B  CpOK,
MPUOOPOB, CHCTeM W anmaparoB ¢|MPAKTHIECKUX 337189 Ipe qycMOTPEHHBIH |TPETyCMOTPEHHBIH
yIETOM (DHBHOTIOTFHECKIX B pabounx|B pabounx
XapaKTepUCTHK OOBEKTOB nporpaMmmax porpaMmax
HCCIIC/IOBAHVIS] WJIN BO3JICHCTBHS
Bnanerts MpUHIUTIAMH |Pelenne Brinmonnenue Hesrinonnenue
MMOCTPOCHUST OWOTEXHHUYECKUX|IPUKIANHBIX 3aI@9 B (paGOT B CpOK,|paboT B  CpOK,
WU3MEPUTENBHBIX TMPHOOPOB U KOHKPeTHOf{ MIPeyCMOTPEHHBIN |IPeyCMOTPEHHBIH
CHCTEM c|peameTHOl obnacTu | pabounx|B pabounx
MHUKPOIPOLIECCOPHBIM porpaMmax porpaMmax
yTpaBlieHHEM

[K-2 3Hath npuHnumsl| Tect Brimonnenue HesblnosiHeHNE
MMOCTPOCHUS, 0COOCHHOCTHU paéoT B  CpOK,|[padOT B  CpOK,
CTPYKTYpHOH  OpraHM3aLuH, MIPESYCMOTPEHHBIH [TPEIyCMOTPEHHBIH
QJITOPUTMBI B pabouux (s pabouunx
(yHKIMOHUpPOBaHUsT Hambolee nporpaMMax porpaMmax
pacnpocTpaHEeHHBIX u
MEPCHEKTUBHBIX MEAULUHCKUX
npuOOpOB, anmapaToB, CUCTEM
1 KOMIUIEKCOB
YMeTb aHABUpOBAaTh| Pelene Brimonnenune Hesrinonuenue
JIOCTOMHCTBA 4 HeZoCTaTKy| CTaHAapTHBIX pabor B  cpok,[pabor B  CpoK,
CYIIECTBYIOIIEH p[IPAKTHYCCKUX 381189 |rype rycMOTPEHHBIH [TpelycMOTpEHHBIH
pazpabarbiBacMOi  MEIMIIMHCKOM B pabouux (s pabounx
TEXHUKU TPH PELLICHAN KOHKPETHBIX| porpaMmax porpaMmax
MEMIIMHCKUX 3a7ad C BblIayel
PPEKOMEHTALMI o nX
MPHOOPETEHHIO,  OKCIUTyaTallik |
OOCITY)KHBAHHFO
Bramers Meromamu moctpoeHwust| Petenue Brinonnenune Hesrinonnenue
COBpPEMEHHBIX CIPYKTYpHBIX [IPHIIIAZHBIX 33129 B (pabOT B CPOK,|padOT B CpOK,
cXeM OroMeMIMHCKOM | KOHKPETHOH MPEeSyCMOTPEHHBIH [TPEeayCMOTPEHHBIH
anmaparypel npenMeTHOH obnacTh |, pabouux|B pabounx

porpaMMax porpaMMax




IK-3 3HaTh, HasHayenwe, cocraB u|Tect Brmmonnenue HeBrimoanenne
NPUHIMIET  PabOThl  OCHOBHBIX paéoT B  CpOK,|paboT B  CpOK,
BUIOB MEIUIMHCKHX IPHOOPOB, IIPESYCMOTPEHHBIH [[IPEIyCMOTPEHHBIH
arnmapaToB, CUCTEM U KOMILIEKCOB, B pabounx|B paboumx
NX  OCHOBHBIE  TEXHHYECKUE IIporpaMMax IporpaMmax
XapaKTEePUCTUKA W OCOOCHHOCTH
SKCIUTyaTaLUH; COBPEMEHHBIN
YpOBEHb OCHAIICHHOCTU
anmapaTrypou
JIe4eOHO-TIPO(ITAKTIHYIECKIX
yupexaennii M3 Poccnn
YMeThb MoJB30BaThCs ClpaBouHol |Perenne Brinonnenue Hepimonnenune
Y JIPyTOi TEXHAIECKOH JTITEpa- CTaHIapPTHBIX paéoT B  CpOK,|paboT B  CpOK,
TypO# MO MEMLIMHCKIM TprOopam, | TPAKTHICCKUX 38181\ iipe rycMOTpPEHHBIH [Ipe 1y CMOTPEHHBIN
armaparam, CicTeMaM, CTPOUTh B pabouux|s pabouunx
ITOPUTMBI MX (PYHKIIMOHMPOBAHKS IIporpaMMax porpaMmax
Bragers MeTogamMu OLIEHKH Pewenne Breinonnenue Hespmonnenne
TEXHUYECKOTO COCTOSHUS OPUKIHBIX 3371249 B |pab0T B CpOK,|paboT B  CpOK,
MEIUIMHCKON TEXHUKH, KOHKPeTHOI% IIPeyCMOTPEHHBIN |IPeyCMOTPEHHBIH
OpHEHTHPOBATHCS B o6acTy | PCAMETHOM obnactu | pabounx|s pabounx
COBPEMEHHBIX MEIUIIMHCKUX IporpaMmax porpaMmax
TEXHOJIOTHH

I1K-5 3HaTh ocobennoctu|Tect Brimonnenue HesslinosiHeHne
MTOCTPOCHUS CUCTEM u paboTr B  CpOK,[pabOT B  CpOK,
KOMIIJICKCOB, CIOCOOHBIX MIPESYCMOTPEHHBIH [TPEIYCMOTPEHHBIH
MIPOM3BOAUTh  KOMILJIEKCHYIO B pabouux (B pabounx
OLICHKY COCTOSIHUS IporpaMmax porpaMmax
OMOO00OBEKTOB MO TIPU3HAKAM
pa3InyHOU HIPUPOIEIL, c
(hopMUpOBaHUEM 3aKIIOYCHUN
U peKOMEHAAIil
YMeTh npoBepsATh Pewenne Bremmonnenue HeBbinonnenue
paboTOCIIOCOOHOCTH THIIOBOTO CTaHIapTHBIX paéoT B  CpOK,|[padOT B  CpOK,
MEIMIIMHCKOro 00opy/ioBanusi  |HPAKTHICCKNX 33/1a9 e rycMOTPEHHBIH | TP IyCMOTPEHHbIH

B pabounx|s pabounx

porpaMmax porpaMMax
Bramers HaBbIKamu paboThl ¢ |Pemenue Brinonnenue Hesrinonnenue
COBPEMEHHBIMH alapaTHbIMU |TPHKIA/HBIX 38]1a9 B [naGOT B CpOK,|paboT B  CpOK,
Y IPOTPaMMHBIMU CPEICTBAMHU KOHKPeTHOfi MIPeIyCMOTPEHHBIN |IPeTyCMOTPEHHBIT
UCCIIEIOBAHUS U TpeAMETHOH 0bnacTu | pabouux|B pabounx
MPOEKTHPOBAHUS nporpaMMax porpaMmax

OHMOTECXHUYECKHUX CHCTEM

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU
Pe3ynbTaTthl mMpOMEXYTOUYHOTO KOHTpPOJS 3HAHWW OIeHUBAIOTCS B 6, 7, 8
ceMectpe Mg ouyHou dopmbl oOyueHus, 8, 9 cemectpe Mg 3a04HON (POPMBI
oOy4eHHMsI IO IBYX/4eThIpex0allIbHON CUCTEME:
«3a4TEHO»
«HE 3a4TEHO»

Komme-

Pe3yabTaThl 00yueHus,

Kpurepun

XapaKTepu3ylouue 3aureHo He 3auTteno
TeHIUsA c()OPMHPOBAHHOCTH KOMIETEHIIMH OICHHBAHHA
TIK-1 3Hath ocobeHHOCTH compsbrerusi| Tect Brmonnenue tecta | Beimonnenue tecta
MEJTAIMHCKON TEXHUKUA C Ha 90- 100% Ha 80- 90%
OHOTIOTYCCKIMI O0OBEKTAMH,
00JaIAFOITIMH BBICOKOI

MOPQOITOTFIeCKOi "




(DYHKIMOHAITEHOM CJIO?KHOCTBEO

YMeThb popMynHpoBaTh HCXOIHBIE
JAHHBIE JUTS BHIOOpA MEULMHCKIAX
MPUOOPOB, CHUCTEM W aIMiapaToB C

Pemenne
CTaHIAPTHBIX
MIPAKTHIECKUX 32129

3aauu perieHsI B
MIOJIHOM 00BEME U
MOJTy4eHbI BEPHBIE

[Iponemonctp
HUPOBaH BEPHBIN X0
pELICHNUsI BCEX, HO HE

YUETOM (DHMBHOTIOTHECKIX OTBETHI HOJTy49€EH BEPHBIN

XapaKTEPHUCTUK 00BEKTOB OTBET BO BCEX
. 3amauax

VICCIICTIOBAHVSI FITH BO3TICHCTBHS

Bnanets npUHIUIamMu |Petnenne 3asauu perieHsl B [Iponemonctp

MMOCTPOCHUSI OMOTEXHUUECKUX
W3MEPUTENHHBIX TPHOOPOB H

NIPUKJIAIHBIX 3a]a4 B
KOHKPETHOU

MOJIHOM 00BEME U
MOJIy4Y€HbI BEPHBIE

MPOBaH BEPHBIN X0
pelieHus BceX, HO He

CHCTEM c|mpeamernoii oGnact OTBETHI MOJTy4eH BEpHBII
MUKPOIIPOLIECCOPHBIM OTBazzl;gaiceX
yIIpaBICHUEM
[K-2 3HaTh nipuHITUIE | Tect Beimonuenne tecta | BeimonaHeHue tecta
HOCTPOEHU, 0COOEHHOCTH Ha 90- 100% Ha 80- 90%
CTPYKTYPHOH  OpraHU3aluu,
aJIrOPUTMBI
(yHKIIMOHUPOBAaHUS Hamboee
pacnpoCTpaHEHHBIX u
IIEPCIIEKTUBHBIX MEIULMHCKUX
MpuOOPOB, aImapaToB, CUCTEM
U KOMIUIEKCOB
YMeTh AHATM3UPOBATH| Perierne 3aauu perieHs! B IIponemoncTp
JIOCTOMHCTBA " HEJIOCTaTKy| CTaHAAPTHBIX MOJTHOM 00bEeME U | UPOBAH BEPHBIN XOJ]
CyﬂIeC'IBnyH_Ieﬁ u MPaKTUYCCKUX 3a1a4 TMOJYYCHBI BEPHBIC |PCHICHHUSA BCEX, HOMHC
p&paﬁaTI)IBaeMOﬁ MG[L[/IL[I/H{CKOI‘/'I OTBCTHI TMOJIYYCH BEPHBIU
TEXHUKU [PY PELLICHUN KOHerIHbDV( OTB;TH:‘(;;CQX
MEIWMIMHCKUX 3a7a4 C BbIIade
PpEeKOMEHIALII o uX
MPUOOPETCHHO, IKCIUTyaTallid 1
00CITy)KIBAHHFO
Bnagetrs mMerogamu noctpoenusi|Peienne 3aaum pelieHsl B [Iponemonctp
COBPEMEHHBIX CTPYKTYpHBIX |IPHK/IAJHBIX 331a4 B | TOIHOM 00BbEMe H | HPOBAH BEPHEIH XOJ1
cXeM GHOMe TUIHCKO} | KOHKPETHOM MIOJTy4CHBI BEPHBIE |peIeHuns BceX, HO He
anTapaTypsl TIpeAMETHOH 00nacTi OTBETHI TIOJTy4eH BEPHBIHN
OTBET BO BCEX
3agadax
I1K-3 3HaTh HasHaueHue, coctaB u|Tect Brinonnenue Tecta | Boimonnenue tecta
TIPUHLIMIIBI pa60(H,I OCHOBHBIX Ha 90- 100% Ha 80- 90%
BUJIOB MEUIMHCKAX TPHUOOPOB,
anraparoB, CUCTEM U KOMIUIEKCOB,
HX  OCHOBHBIE  TCXHUYECKUC
XapaKTEePUCTHKA M OCOOSHHOCTH
OKCIUTyaTalH; COBPEMEHHBIN
YPOBECHb OCHAIIIEHHOCTH
anmnaparypou
JIe4eOHO-TIPO(MIAKTHUECKUX
yupexaeanii M3 Poccnn
YMeThb MOJB30BaThCS CIIpaBouHOM |Perenue 3amaun perieHs! B IIponemonctp
1 JIPYIOi TEXHHUECKOM JITepa- CTaHJAPTHBIX ITOJTHOM 00BEMe U | HPOBAH BEPHBIN X0

TYpOi 10 MEMLIMHCKAM TpHOOpam,
anraparam, CUCTeEMaM, CIPOUThH

AITOPUTMBI MX (PYHKITHOHAPOBAHKS

MMPaKTUICCKUX 3a1a4

[10JIy4€HbI BEPHBIE
OTBETHI

pelIeHus BCeX, HO He
10JIy4€H BEPHbIN
OTBET BO BCEX

3aJadyax
BnaneTts MeTogaMu OLIEHKHU Pemenne 3amaun perieHs! B IIpozemonCcTp
TEXHUYECKOTO COCTOSHIS MPUKJIAJHBIX 33124 B ITOJTHOM 00BbEME H | HPOBAH BEPHBIN X0
MEIULUHCKOM TEXHUKH, KOHKPETHOH IIOJIy4YCHBI BEPHBIC |pEIICHHS BCEX, HO HE

OPHUEHTHPOBATHCS B 00IACTH

TIpeAMETHON 00nacTi

OTBECTHI

TIOJTy4eH BEpHBII




COBPCMCHHBIX MCAUIUHCKUX

OTBECT BO BCECX

TEXHOJIOTHH 3aza4ax
IIK-5 3Harth ocobennoctu|Tect Beinonnenue tecta | BrimonneHnue tecta
MOCTPOCHUA CUCTEM Ha 90- 100% Ha 80- 90%
KOMIUJIEKCOB, CIOCOOHBIX
IIPOU3BOJUTE  KOMIUIEKCHYIO
OLIEHKY COCTOSAHUA
OMOOOBEKTOB MO TNpU3HAKAM
pa3IM4YHON MIPUPOJIBI, c
dhopMupoBaHHEM 3aKITIOUCHUH
W pEKOMEHIALNN
YMeTh NpoBeEPATH Pewenne 3aaun pelieHs! B [TponemoncTp
PaGoTOCIOCOOHOCTH TUTIOBOTO CTaHIAPTHBIX MOJTHOM 00BbEME M | HPOBAH BEPHBIN X0
MEJIIIHCKOrO 000y I0BAHHS MPAaKTHYECKHX 33711 | TOTy4CHbI BEPHBIC |PCIICHNS BCEX, HO He
OTBETHI TIOJTy9ICH BEPHBIN
OTBET BO BCEX
3aagax
Bnagets HaBbikamMu paboTel ¢ |Peinenne 3anayu pelieHsl B [Iponemonctp
COBPEMEHHBIMH ANAPATHBIMU |IPUKIAHBIX 32129 B | TOIHOM o0BeMe U | UpOBaH BEPHBIH X0
¥ TIPOrPAaMMHBIMH CpE/ICTBaMHM [KOHKPETHOI TOMTyeHbI BEPHBIC |PEIICHNA BCEX, HO He
MICCIICIOBAHHS 1 MIPEeIMETHOM 001acTH OTBETHI MIOJTy9ICH BEPHBIH
IPOEKTHPOBAHHS OTBCT BO BEEX
OMOTEXHUYECCKUX CUCTEM Jananax
NI
«OTJIMYHO»,
«XOpouIo»,
«YOOBJICTBOPUTCIIEHO,
CHCYIOBJICTBOPUTCIILHO)).
K Pe3yabTaThl 00y4eHus, K
oMIIe- XapaKkTepusymouume HTEPUHU
TeHwus cq)EpM“p[:)BJHHI;Ic“ OIIE[!)HI/IB:HHS[ OTJIHYHO Xopowo Yaos.. Heynos.
KOMIIETCHIIUH
IIK-1 |3uathb ocobennoctu| Tect Brimosnenue | Beinonnenue | Beimosanenue B TecTe
CONPSDKEHMS.  MEIMILIMHCKON tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | meHee 70%
TEXHUKHA C OHONOMMUECKMI 100% 90% 80% NpaBHIbHBIX
OOBCKTAMH,  OOJIATAIOIMI OTBCTOB
BBICOKOH MOP(OIIOTHIECKOH
(YHKIMOHATTHHOM
CIIOKHOCTBEO
YMmeTn (opmyrmpoBath|Penenne 3agaun  [IIponmemonctp [[Iponemonctp| 3amaun He
WUCXOMHBIE  JIaHHBIe  JpIsi|CTAHAApPTHBIX | PEIICHBI B WpOBaH HpOBaH peLIEeHBI
BLIGOpa METMLMHCKUX| MPaKTUICCKUX IIOJIHOM BEPHBIN X0 BCPHBIN X0
TIpHOOpOE, CHCTEM y|3anad o0BeMe u pemeHus peIeHus B
TMOJTYYCHbBI BCCX, HO HC 6OJ'H)I_HI/IHCTBe
anraparoB c YUETOM
BEpHEIC MOTyYCH 3amad
(usrononrieciar OTBETHl  |BEpPHBINA OTBET
XapaKTEPUCTHK OOBEKTOB BO BCEX
HCCIIEI0BAHNSA Wi 3aauax
BO3/ICHCTBUS
Bnanets puHIUTIAMU |Pernenue 3agaun  |IIpomemonctp [[IponemoHcTp| 3anauu He
OCTPOEHUS MPUKIAJHBIX | pelIeHsbI B HUpOBaH HUpOBaH pelIeHbI
GHOTEXHIUECKIX 3a1a4 B MTOJTHOM BEPHBIA X0 | BEpHBIN X0
M3MEpHTENbHBIX KOHKPETHOH o0BeMe u peleHus pelIeHS B
MPEIMETHOW | TONydYeHBI | BCeX, HO HE |OOJBIIMHCTBE
npubOpoB M CUCTEM C
obyactu BEpHBIE MOJIy4YeH 3aaaq
MHKPOHPOHECCOPHEIM OTBETHl  |BEPHBII OTBET
YIPABIECHUEM BO BCEX
3aa4ax




IIK-2 |3uath TPUHITUIIBI Tect Brmonnenue | Beimonnenue | Beimonnenue B tecte
IOCTPOCHHS, tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
0COBEHHOCTH 100% 90% 80% TIPaBHIIHHBIX
CTPYKTYpHOI OTBETOB
OpraHM3aIuy, AJIrOPUTMBI
(GYHKITHOHUPOBAHUS
Haunbonee
pacrnpocTpaHEHHBIX u
MEPCIEKTUBHBIX
MEIUITHHCKHX TPHOOPOB,
anrmaparoB, CHCTEM U
KOMIIJIEKCOB
YMeThb AHAM3MPOBATH| Pelenne 3amaun  |[Ipomemonctp [[Ipogemonctp| 3amaunm He
JOCTOMHCTBA M HEIOCTaTKH CTaHJAPTHBIX pEUICHBI B HUpOBaH HUPOBAH peIICHBI
CYILLICCTBYOLLICHT | TPAKTHYECKHX |  MOTHOM BEPHBII X0 | BepHBIH X0x
pespabaTLIBACMOl 3amaq o0beme u pemeHust pelIeHus B
M KOl Te: it MOJy4eHBI | BCEX, HO HE |OOJIBIIMHCTBE

BEpHBIE HOJy4eH 3a1a4
PCLICHI KOHKPCTHBIX OTBETBl  |BEPHBII OTBET
MEIALIHCKIX a1 ¢ BO BCEX
BBIJIAYE pEKOMEHIALIMHN I10 MX 3a7a9ax
TPHOOPETEHHUEO, SKCIUTyaTalli|
1 00CITYKUBAHHIO
Bmanets Meronamu |Pemenue 3amaun  |IIponemonctp |[Iponemonctp| 3amauu He
TIOCTPOEHHSI COBPEMEHHBIX [IPUKIA/HBIX | PCIICHEI B HpOBaH HpPOBaH PpeIICHBI
CTPYKTYPHBIX cxem|3aaiB TIOJTHOM BEPHBII X0 | BepHBII X0x
GHOMELIAHCKOR KOHKPETHOH obbeme u pemieHus pemIeHus B
AnTTApATYpEI MIPEAMETHOW | TIOMydYeHBI | BCEX, HO HE |OOJBIIMHCTBE
obnactu BEpHBIC TIOJTy4YeH 3amaq
OTBETHl  |BEPHBII OTBET
BO BCEX
3aayax

IIK-3 |3garts HasHayeHue, cocras u|Tect Brimosnenue | Beinonnenue | Beimosanenue B TecTe
TIPUHIAIIBI paboTsI tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
OCHOBHBIX BUJIOB 100% 90% 80% NpaBHIbHBIX
MEIMIIMHCKUX ~ HPHOOPOB, OTBETOB
ammaparoB,  CACTeM U
KOMIUIEKCOB, MX OCHOBHBIE
TEXHUYECKHE
XapPaKTEPUCTUKA n
0COOGHHOCTH JKCILTyaTaIliy;

COBPEMEHHBIN YPOBEHb
OCHAIICHHOCTH ammaparypou
JIe4eOHO-TIPODUITAKTUYCCKUX
yupexaenuii M3 Poccrmn
YMeTh HoNB30BaThC Pewenue 3agaun  |IIpopemonctp [[IponemoHcTp| 3anauu He
CIIPABOYHOI U JIPyroi CTaH/APTHHIX | pEIICHHI B HpOBaH NpOBaH PpeIIeHBI
TEeXHIUECKOM JIATEpATYPOH 110 [IPAKTHUECKHX | [OJIHOM BEpPHBIN X0 | BepHBII X0
Me/TULIHCKHM TpHOOpaM, 3amad obBreme u pemeHus peIeHus B
ATITIAPATAM, CHCTEMAM, MONy4YeHbI | BCeX, HO HE |OOIBIIMHCTBE
BEpHBIC MOJTy4YeH 3amad
CTPOMTD Q/TOPHTMBI X OTBETHl  |BEPHBIIl OTBET
(yriuwopoBanns BO BCeEX
3agadax

Brnaners MeTomamu Pemenune 3amaun  |[IpomemoncTtp [[IponemoncTp| 3amaum He
OLICHKU TEXHUYECKOI' O MPUKIIAIHBIX PCEUICHBI B HUpOBaH HUpOBaH PEHICHBL
COCTOSIHMS MEMIIMHCKOl |33/ B TIOJTHOM BEpPHBII X0 | BepHBII X0
TEXHUKH, KOHKPETHOH o0beme u peneHus peleHus B

MIPEAMETHOW | TOJydYeHBI | BCeX, HO HEe |OOJIBIIMHCTBE
OpPUEHTUPOBATHLCA B

obJylactu BEPHBIC TIOJTy4eH 3agaq




o0nacTH COBpEMEHHBIX OTBETHl  |BEpHBII OTBET
MEIULIMHCKUX BO BCEX
TEXHOJIOTHHA sanadax
IIK-5 |3Hath ocobennoctu|Tecr Brimonnenue| Bemonnenue | Beinonnenue B Tecte
IOCTPOEHHSI CHUCTEM M tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
KOMIUIEKCOB, CIIOCOOHBIX 100% 90% 80% NpaBHIbHBIX
[POU3BOIUTH OTBCTOB
KOMIUIEKCHYIO OLICHKY
COCTOSTHUSI OMOOOBEKTOB
10 MpHU3HAKaM Pa3InuyHON
TIPUPOJIBL, c
(hopMupoBaHUEM
3aKJIFOUYEHU I u
peKOMEHAALMI
YMeETh MpoBepsTh Pemenne 3amaun  |IIpomemonctp [[IponemoncTp| 3anmauu He
PaboTOCIOCOGHOCTL CTaH/ApTHHIX | pEIICHHI B HUpOBaH UpOBaH peLIeHBI
TUIIOBOIO ME/TUIMHCKOTO MPaKTHYECKUX |  TTOJTHOM BEPHBII X0 | BepHBII X0
060py/I0BAHNSL 3a1a4 o0BeMe u pemeHus peleHus B
HOJIy4eHbl | Bcex, HO He |OOJBLIMHCTBE
BEpHBIC TIOJTy4YeH 3amaq
OTBETHl  |BEPHBIH OTBET
BO BCEX
3agadax
Bnanets HaBBIKAMH Pewenne 3amaun  |IIponemonctp |[Iponemonctp| 3amauu He
paboThI C COBPEMEHHBIMHU |IPHKIAIHBIX | PEIICHBI B HpOBaH UpPOBaH PpEIICHEI
aImnapaTHBIMH U 3amaue TIOJTHOM BEPHBII X0 | BepHBIN X0x
[POrpaMMHBIMH KOHKPETHOH o0beme u peeHus peleHus B
cpencTRaMH NPEAMETHOW | TOJydYeHBl | BCEX, HO HE |OOJIBIIMHCTBE
obyactu BEpHBIC HOJTy4YeH 3agaq
HCCIICTIOBAHILT 1 OTBETHl  |BEPHBII OTBET
NPOEKTUPOBAHUS BO BCEX
OMOTEXHUYECKUX CUCTEM 3a1auax
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHbIE 32JaHUSl MJIM MHbIE MaTepHaJibl, HEOOXOAUMBbIE ISl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1eATEJILHOCTH)
7.2.1 IlpumepHblil nepevdeHb 3aIaHUil 11 MOATOTOBKH K TECTUPOBAHUIO

1) Akycrudeckrie KoreOaH s XapakTep-T: | KauecTBO paboThl CepIISYHON MBIIIIBI, KIAIAHOB 2 KAYeCTBO PabOThI JIbIXaTesT-if
CHCTEMBI 3 CBOKCTBA TOTOKOB JIMM(DbI 4 KadecTBo paboTsl KKT

2) Doorpadwst 310: 1 MeTor YCTaHOR/ I TPAHHALT MEYKITY BO3/TyXCOZIEPYKAII M OPraHaM K OTPENT-sT KX (DMBHQTIOr-TO COCTOSHISI C
TIOMOITIBFO 3BYHAITIEr0 KaMepToHa 2 V3yueHrie aKyCTid-X KorieOaHwi, BOSHHKAFOIIX TPY (DYHKIMOHVP-YM OPraHOB M CHCTEM
GuororTo oprammva 3 VBMep-e OCTpOTHI CITyXa, OMpE/-¢ CIIYXOBOW UyBCTBUTEIBHOCTA K 3BYKOBHIM BOJTHAM PARTAYHOM
YacTOTBL

3) AyaroMeTpsI - PHOOPBI TPeTHA3HAYCHHBIE JUTs ONpe/IeieHrsT: 1 IIIyMOB cepiiiia 2 pa3MepoB TOpTaHH 3 TPOMKOCTH
TOJIOCOBBIX CBSI30K 4 TTOPOrOB CITBIITAMOCTH

4) Tlpu ayMOMETPUYECKHX HCCTI-X OCHOBHBIMH JIHATHOCTHY-MH TIOKA3aT-MU SIRT-CS | MPHAM-C BEJIMUMHBI TIOKA3ATEIICH,
BbI3bIB-YiE OLIYIIEHNS WICHTU(UIMPYEMOH MH(-1M B OTCYTCTBUM MOMEX 2 MAaKCHUM-C BEJIH-HBI PA3IPOKUTENICH, BbI3bIB-HE
OIIyINIeHNST WIICHTU(UII-0M MHPO-MM B OTCYICTBHH TIOMEX 3 MHHVIM-bIC BEI-HBI Pa3IpaK-il, BIBBIBAOIINE OIIYITICHUS
WJICHTU(HII-MOK MH(-M Ha (DOHE TIOMEX 4 MAKCHM-bIE BEJI-HbI pagIpaK-H, BHI3BIBAIOLIE OLIyIIe-¢ MeHTU(HIHA MH(-1M HA
(hoHe omex
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5) Vkakute HOMep rpadrka, 0TOOpaXKaArOIIIHiA MOpor HopManbHorociyxa: 1 2 3 4

6) Ykaxxute HoMep rpaduka, OTOOPaKAFOIIHIA TOPOT MOBPEKIACHHOTO cimyxa: 1 2 34

7) Yxaxute HOMEp rpaduka, OToOpaxaronmii inana3on peur: 1 2 3 4

8) IHTeHCHBHOCTD 3ByKa FBMEpSIeTes B: 1 Jokeax 2 repriax 3 eimoeriax 4 HhFOTOHAX 5 [HKOYIIIX

9) Vkaxure CB-Ba, OTHOCAIIMECS K KIMHIYECKAM ayapomeTpam: 1 ITIMpokuii auanasoH rpafariii MHTEHCHBHOCTH 2
V3kwit auarazon gactot 3 Beicokast TouHocTs m3Mepennii S [Ipocrora rcrnions3oBanyst 6 MoOMIBHOCTR

7.2.2 IlpuMepHBbIH NepevYeHb 3aJaHN /Il pelIeHUsI CTAHAAPTHBIX 33124

1)JIazepnoe ycrpoiictBo ucnoas3yercst B LIPA:1 POOIT 2 JILIP 3 IITM 4 LIPA ¢ onTo3neKTpOHHBIM
npeoOpazoBateneM 5 LIPA ckaHupyromero Tuma
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2 Vxkaxwure Ha cxeme ['JIIT mpo3paunsiii amektpom: 1 6 5 2

3) Vkaxure Ha I'JI crioi irommHO(Opa
1256
4)Vkaxwure Ha cxeme [ JII1 verpospaunsiii snexktpon 1 5 6 7

5)VkaxxuTe Ha pUCyHKE HU(POBYIO KaMepy U PEHTTeH. H3JIydareib ¢ fuagparmoit:5S u6 2u6 3ud7u
3
6)[ IponorpKiTe CIVICOK THIOB TOMOTPA(hOB: PEHITEHOBCKHE, OHOMMITETIAHCHBIE, . .

7Y mrtysscHoe mvtanme uctounnka P odecriearsaet: 1 CIT2 PITY 3 TipBp 4 L[ Ir
8)CurHasibl 1eTekTopoB rnoctynarot B 0nok: 13Y 2ALIIT 3PITY 4I1pBp



9)AIMPT B KauecTBE HCTOYHMKA CUrHAjIA UCronb3ytoT: 1 H, 2 O, 3 H,0
10) Jlapmoposa "actorta papasieTcst: A 42,5659 I'T11b 42,5659 MI1 B 42,5659 xl'r 1"42,5659 't

7.2.3 llpumepHbIii NepedeHb 3aaHUi AJ1s1 pellieHUs1 NPUKJIATHBIX 32124
1. OcoGennoctu pabOThl U (PYHKIMOHAIBHBIE BO3MOXXHOCTH MHKPOIIPOIIECCOPOB,
MUKPOKOHTPOJJIEPOB W CUTHAJbHBIX  IPOLIECCOPOB, PEKOMEHIOBAHHBIX K
UCIOJIb30BAaHUI0O B MEAMIIMHCKOM W JKOJIOTMYECKOM  MPUOOPOCTPOCHUU
(Atmel(AD89C5115), STM32F u OMAP)- Ha BBIOOp OAMH M3 TPeX, WU JPyrHe Ha
BBIOOD.
2. Hapucyiite o606mennyto cxemy AFE o 1ieHuTe €€ MOCTOMHCTBAa M BO3MOKHBIC
HEJOCTATKH.
3 Onucatb CTPYKTYpYy, BO3MOXHOCTH M MPHHLHUI pabOThl MUKPOCXEMbI Ha BBIOOD:
AD5933, ADAS1000, AFE4300, ADuMC 350.
4. Kakue uenu mnpecienyer OLEHKA TEXHUYECKOro YpOBHS mnponaykuuu. J[laiite
onpeieeHre KauecTBa NpOoAyKIMHU. UTO Takoe KOMIUIEKCHBIHN MOKa3aTelb KayecTBa?
5. Uto Takoe TeXHUYECKUIl ypoBeHb mpoaykuuu? [laiiTe kiaccupUKAIUO METOAO0B
OIICHKY TEXHUYECKOTO YPOBHSI.

7.2.4 TlpumepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy
1. Texuuueckue cpeacTsa B cucteMe 3paBooxpanenus. Crannaptel ocHamenus JIITY.
2. VYpOBHM OCHAIIEHUs CIYyX0 (QYHKIMOHAIBbHOW auarHocTuku. OOmas cxemMa MEIUIIMHCKOTO
MU3MEPUTEIHLHOIO YCTPOHCTBA
3. Ou3MKO-XMMHYECKHE CBOHCTBA OHOOBEKTAa, PETUCTPUPYEMBIE OWOMEIUIIMHCKUMHU MPHOOpamu,
amnmnapaTtaMi 1 CUCTEMaMHU.
4. Dnektpokapauorpadsl. Ilapamerpbl cHUMaeMbIX dKr-curHanoB. Kimaccudukarus IKI'. CtpykrypHbie
cxemsl OKT'.
5. Kapanomonuropsl. Knaccndukanus kapanoMoHUTOpoB. CTpyKTypHas cCXeMa KapIHOMOHHTOpA.
6. Dnexrpoanuedanorpadsl. [Tapamerpsl 33r-curaanos. CTpykTypHbie cxeMbl D01,
7. Onextpomuorpadel. IIAE, mapamerper IIJIE. CtpykTypHas cxema KOMIBIOTEpHOro Muorpada,
MOPTATUBHOT'O HEUPOCTUMYIISITOPA, ABTOHOMHOTO MOHUTOpUHra HMI'.
8. Peorpadsl, kiaccudukaiius, crocoobl CHITUs curHanoB. CTpykTypHas cxema peorpada.
9. Anmmapatypa [l U3MepeHHs dJEKTPUIECKUX XapaKTePUCTHK KOXKHU
1 OHOJOrMYEeCKHX AaKTHUBHBIX ToueK. ToHmdeckas u ¢asuueckas cocrasisomme KI'P. Biok-cxema
KOMIUIeKca peructpanuu u ananuza KI'P.
10. ®orometpus. Obo0IeHHas cxeMa POTOMETPHUECKIX H3MEPEHUH.
11. IlpubGopst nans  ¢Qoromnerusmorpaduu u  mynbcoBOM  okcumerpud. Cxema  TOJTydeHHS
¢doromnernzmorpammel. PIII" aprepuanbHbix cocynoB. CTpyKTypHas cXeMa IIyJIbCOOKCHMETpa.
12. Kannomerpus. Kimaccudukanus kanmHoMeTpoB. CTPYKTYpHBIE CXEMbI KAITHOMETPOB.
13. ®moopecuenTHas AuarHoctuka. CTpyKTypHas cxema SHI0cKona-(QIroopuMeTpa.
14. ®oromeTpuueckue NpuOOPHI I onpeeseHus ounupyouna. Cxema npudopa"bunurect".
15. TIpubops! 15t MTHBA3UBHOTO U3MEPEHUS TABIICHIS KpOBU. Brjibl maTarkoB. CTPYKTYPHBIE CXEMBL.
16. CriupomeTpst 1 crimporpadbl. Buabl ciupoMetpoB u cimporpados. CTpYKTypHBIE CXEMBI.
17. Ilpubops! anist koHTposs asuratenbHbiX GyHkuni JKKT. Buapl naTunkos. Buasl 6auloHHBIX CHCTEM.
CtpyKTypHBIE CXeMBI JaTdyukoB naBieHus XXKT.
19. Ipubops! 115t UccienoBaHus MexaHndeckux xapakrepuctuk cepaia. BKI' u CKI'. CtpykTypy MOHHTOpA
OMoMexXaHNYEeCKO aKTUBHOCTH CEepALa.
20. Ayauometpus. CTpyKTypHas cXxema ayiuoMeTpa.
21. ®onokapauorpadus. CTpykrypHas cxema (POHEHIOCKOIIA C BpEMEHHOM CeJIeKINeH 1 KOMIIBIOTEPHOTO
¢doHokapanorpaga.
22. IIpuGopsl HEMHBAa3UBHOT'O U3MEPEHNS IaBICHUS KPOBH. AYAHOMETPUIECKHN M OCIMIIOMETPUIECKHUI
MeTo b n3MepeHns. CTPYKTypHBIE CXEMBI H3MEpPUTEIIEH.
23. VuptpasykoBble 3xockonbl. Cxema [IDI1. CtpykTypHas cxema MMIIYJIBCHOTO 3X00()TaTbMOCKOTIA.
Haznauenue 610koB. CTpyKTypHas cxeMa MUKPOIPOLIECCOPHOTO HXOCKOIMA.



24. YapTpa3ByKOBbIC IOIDIEPOBCKUE TPpHOOPEL. O000IIeHHas cXeMa JIOTIEPOBCKOTO M3MEPHUTENSI CKOPOCTH
KpoBoTOKa. CTPYKTYpHasi CXeMa MHKPOIPOIIECCOPHOTO JIOTUIEPOBCKOTO H3MEPUTEIIS.

25. Amnmaparypa sl HEMHBa3MBHOTO HM3MEpPEHUs TeMmIieparypbl. (Cxema MOCTOBOTO HW3MEPUTEIS
temreparypbl. CTpyKTypHasi cCXeMa KOMITBIOTEPHOTO pagroMeTpa.

26. 3Bunockonmyeckas TexHuka. CTpykTypHas cxema sHiockora. Bumer T13C wmatpur,. Kiaccudukarms

OHJOCKOIIOB.

7.2.5 TlpumepHblii NepeyeHb 3aJaHU s pellleHns] NPUKJIAIHBIX 32124
Bonmpocel Kk 3K3aMeHy 10 AucCHUILIMHEe «DbHOTeXHHMYeCKHe CHCTEMBbI

MEANIHNHCKOIO HA3HAYCHU A

1. Jlarnbnii mpubop mmepsier koHIeHTp-fo CO, B BBIOBIX-M BO3myxe: 1. crmpomerp 2 MHEBMOTaxomerp 3
MUKGITyoMeTp 4 KAITHOMETP 5 TyIbCOOKCUMET]

2. JlanHblii mprOop M3MepsieT MMKOBYIO CKOPOCTh Bboxa: 1. crmpomeTp 2 mHeBMoTaxoMerp 3 mukduryomerp 4
KalHOMETP 5 MyJIbCOOKCHUMETP

3. JlaHHBI IPHOOP M3MEPSIET CaTypaIrio KpOBH: 1. crimpoMeTp 2 MTHeBMOTaxoMeTp 3 MHK(ITyoMeTp 4 KarHOMeTp 5
MYJICOOKCHMETP

4. Ipu mMuorpadun aHAMBUP-CS: 1. TOTEHIMAIBI cep/ia 2 YCKOPEHWs C TPYIHON KIIETKH 3 TIOTCHITHAIBI KOXH 5
MOTEHUMAIBI MBI 6 CONPOTUBICHUE TKAHEH

5. Ipu ceficmokapaviorpahuy aHATMZAP-CSL: 1. OTEHIMANBI cep/ia 2 YCKOPEHHS C TPYAHOM KIISTKH 3 TOTSHIMATTBI KOYKH
S TIOTEHII-JTbI MBI 6 COMPOTURII-C TKAHEH

6. Ilpu peorpadum aHammup-csi: 1. moTeHIMANB cepria 2 YCKOPEHHs ¢ TPYIHON KIIETKH 3 TOTEHIAIBI KOXKH 5
MOTEHIHAIIH MBI 6 COMPOTHRICHUE TKAHEH

7. Ilpu KI'P anamzup-cst: 1. HOTEHIMABI cepiia 2 YCKOPEHUS C TPYIHOU KIIETKU 3 TOTCHIMATBI KOXKU 5
MOTEHLMAIBI MBI 6 CONPOTUBRICHUE TKAHEH

8. Aram3 mpolne/mIero (OTpaKEHHOTO) CBeTa OT TKaHel ¢ cocynamu xapakrtepeH st 1 KI'P 2 mymbecookcnveTpum 3
KarHoMmeTprn 4 (poHOKapmorpadum S5 aymMoMeTprn 6 SHIOCKOIWN 7 CIIMPOMETPHH 8  TTMPOMETPHH

9. AHa3 KOKHOTO COMPOTHRIICHHS XapaKTepeH IS 1 KI'P 2 nymbcookcuMeTpun 3 karmHomeTpuu 4
(hoHOKapvorpadguy 5 ayauoMeTprn 6 SHIOCKOMIH 7 CIIUPOMETPHN §  TIMPOMETPHN

10. Anam uctyckaemoro opranmmom MK mamydenrst xapaxreper mist 1 KI'P 2 mynbcookcumerpun 3 KarHomeTprn 4
(hoHOKaprorpadum 5 ayMOMETPUX 6 SHIOCKOIMH 7 CIIMPOMETPUN 8 TIMPOMETPUH

11. AHaIH3 MOPOTOB CIBIIIMMOCTH XapaKTepeH Uit 1 KI'P 2 rmpometprn 3 karHomeTprr 4 (hoHOKapaviorpadvn
5 aymoMeTpuu 6 SHIOCKONHN 7 CITIPOMETPHHI

12. AHanm3 cIpoeHWsI TIONBIX OpPraHOB XapakTepeH Jyist 1 KI'P 2 mymscookenmerpur 3 karmHoMeTpun 4
(hoHOKaporpadum 5 aymoMeTprr 6 SHIOCKOIAH 7 CIIMPOMETPHH 8§ TTPOMETPUN

13. Araim3 nymoB cepmna xapakrepeH it 1 KI'P 2 mmpomeTtprn 3 KarmHoMeTprH 4 (poHoKapmmorpadim
5 aymoMeTpuu 6 SHIOCKOINHN 7 CITIPOMETPHHI

14 51 BosHBI MCTT B cBoeit ocHoBe Terwiosizop 1 YO 2 IK

15 3a ocHOBy peorpadum B3T Takoid mapamerp Kak 1 Jlpanextpuy-si mpoHMuaeMocTs 2 MarHuTtHas NpOHMLETE 3
Corporuri-e 4 EmiocTHast xapakr-ka 5 bruonoreH st

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TIPUM  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTalNu

DK3aMeH MPOBOJIUTCSA 10 TeCT-OnieTam, KaXIbli U3 KOTOpbix coaepkut 100
BOIpocOoB. KaxkpIii MpaBHIIBHBIA OTBET HA BOIIPOC B TECTE OlICHUBaeTCs 1 OaioMm.
MakcumanbHOe KoaudecTBo HaOpaHHbIx OayoB — 100.

1. Onenka «HeymoBneTBOpUTENBbHO» CTABUTCA B Cilydyae, €CJIM CTYACHT
HaOpan MmeHee 54 6aoB.

2. OueHka «Y 1OBJIETBOPUTEIBLHO» CTABUTCS B CJIydae, €CJIu CTyACHT HaOpa
ot 55 1o 69 GamtoB

3. Onenka «XopoIo» CTaBUTCS B Cilydyae, eclid cTylaeHT Habpan ot 70 go
846am0B.



4. Onenka «OTIWYHO» CTaBUTCS, €ciaM CcTyneHT Habpan ot 85 mo 100
0aioB.)
7.2.7 IlacmopT O1IeHOYHBIX MATEPHUAJIOB

Kon
KonTponupyemsle pa3aeinsl (TeMbl) . HaumenoBanue
Ne n/m KOHTPOJIUPYEMOM
JUCITUTUIAHBI OIICHOYHOTO CPEJICTBA
KOMIIETCHIINH
1 Texuuueckue cpencTsa B cucreme([TK-1, I1K-2, T1K-3,|Tect, koHTpOIBHAS
3ApaBOOXpaHCHIA I1K-5 paborta, 3amuTa

1abopaTOpHBIX padoT,
TpeOOBaHUs K KypCOBOMY
IPOEKTY

2 Opranmsaumst gwmarsoctnaeckux  ucenenosarmii u|[1K-1, TTK-2, ITK-3,|Tect, kOHTpOIbHAS

061].[1/16 TIPUHIAIIBI  TIOCTPOCHUA AUATHOCTHYICCKUX
arrapaToB ¥ CUCTEM

[1K-5

pabora, 3amura
1ab0opaTopHBIX PadoT,
TpeOOBaHUS K KypPCOBOMY
POCKTY

JuarHoctuueckue NpUOOPBI M CHCTEMBI IS
UCCIICIOBaHUA OMO3JIEKTPUUECKON aKTUBHOCTH
opraHusma

IK-1, I1K-2, TIK-3,
[IK-5

Tect, KOHTpOIBbHAS
pabora, 3amura
1abopaTOpPHBIX padoT,
TpeOOBaHUS K KypCOBOMY
POEKTY

Anmapatypa sl HCCICJOBaHHUS ONTHYECKUX
CBOHCTB OMOOOBEKTOB

TIK-1, [TIK-2, TTK-3,
TK-5

TecT, KOHTpOIBHAS
pabora, 3amura
n1abopaToOpHBIX padoT,
TpeOOBaHUS K KypCOBOMY
IPOCKTY

Anmapatypa Al UCCIESIOBAaHHS MEXaHHYECKHX
CBOMCTB OMO0OBEKTOB

TIK-1, [TK-2, TTK-3,
TK-5

TecT, KOHTpOIBHAS
paboTa, 3ammura
nabopaToOpHBIX padoT,
TpeOOBaHUs K KypCOBOMY
IPOEKTY

AKyCTI/I‘-IeCKI/Ie MCOAUITUHCKHC
armnapaTrsl 1 CUCTEMBI

puOOPHI,

IK-1, T1K-2, TIK-3,
[IK-5

Tect, KOHTpONIBbHAS
pabora, 3amura
71a00paTOpHBIX pPadoT,
TpeOOBaHUS K KypCOBOMY
IPOEKTY

MemuuuHcKas anmaparypa Ul HEHHBa3HBHOTO
M3MEPEHUS TEMITEPATYPHI

TIK-1, [TK-2, TTK-3,
TK-5

Tect, KOHTpOIBHAS
paboTa, 3amura
nabopaToOpHBIX padoT,
TpeOOBaHUs K KypCOBOMY
MIPOEKTY

QHIIOCKOHI/I‘ICCKaH TEXHHKA

MK-1, T1K-2, TIK-3,
[1K-5

TecT, KOHTpOIBHAS
paborta, 3amura
nabopaTOpHBIX padoT,
TpeOOBaHUS K KypCOBOMY
MIPOEKTY

IIpubops! 6roTOTHYECKOH HHTPOCKOIIHU

IK-1, T1K-2, TIK-3,
[K-5

Tect, KOHTpONbHAS
pabora, 3amura
71a00paTOpHBIX PadoT,
TpeOOBaHUS K KypCOBOMY
POCKTY




10 Anmapatsl ¥4 CUCTEMBI A1 (PU3UOTEPAIUU ITK-1, TTIK-2, TIK-3,|TecT, koHTpOIBHAS

TIK-5 pabota, 3amura
1abopaTOpHBIX padoT,
TpeOOBaHUS K KypCOBOMY

IPOCKTY
11 Xupyprudeckasi TeXHHKa ITK-1, T1K-2, I[TIK-3,|Tect, koHTpOIbHAS
TIK-5 pabora, 3amura

n1abopaTopHBIX padoT,
TpeOOBaHUS K KypCOBOMY

IIPOEKTY
12 Texuuueckue  cpencTBa — peaOWIUTAUd | IIK-1, I1IK-2, TIK-3, Tecr, KOHTPOJIbHAS
BOCCTAHOBJICHUSI yTPaueHHBIX (QYHKINI IK-5 paGora, samura
1abopaTOpHBIX padoT,
TpeOOBaHUs K KypCOBOMY
MPOEKTY
13 [Ipubopsr u xomruiexkcsl mist naboparoproro([TK-1, ITK-2, IIK-3,|Tecr, KOHTPOJIbHAS
aHajmsa I1K-5 paboTa, 3amuTa

1abopaTOpHBIX padoT,
TpeOOBaHUS K KypCOBOMY
POEKTY

7.3. MeToauyeckue MaTepUAJIbl, ONpeesiiONe NPOUEeTYPhI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CHUCTEMbl TECTUPOBAHMS, JMOO C HCIOJIH30BAaHUWEM BBIJIAHHBIX TECT-3aJaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OILIEHKA COTJIACHO METOAUKH
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU TPOMEKYTOUHON aTTECTALINU.

Pemenne craHmapTHBIX 3alad  OCYIIECTBISIETCS, JMOO TMpPU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJJAHHBIX 33144
Ha OyMakHOM HocwuTelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA PEUIEHUS 3a/1ad DK3aMEHATOPOM M BBICTABISAETCA OLEHKA, COIVIACHO
METOJIMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUHN TPOMEXKYTOUHOM aTTECTallUH.

Pemienne mnpukiIaaHbIX 3a7ad  OCYIIECTBISETCA, JHUOO MpU TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCTIOI30BAaHNEM BbIJJAHHBIX 3a71a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEPKA PEUIEHUS 3a1ad DK3aMEHATOPOM M BBICTABISAETCA OLEHKA, COIVIACHO
METOJIMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUHN IPOMEXKYTOUHOM aTTECTaIllUH.

3amura KypcoBOoi pabOThl, KypCOBOTO MPOEKTA MJIK OTYETA 10 BCEM BHUJIAM
MPAKTUK OCYIIECTBISETCA COTJAacHO TpeOOBaHUSAM, TPEIBIBIAEMBIM K padoTe,
OMMCAaHHBIM B METOAMYECKNX Matepuaiax. [IpumepHoe Bpems 3alllUThl HA OJTHOTO
cTynenTa coctasisieT 20 MuH.




8 YYUEBHO METOJIUYECKOE U UHO®OPMAILIMOHHOE
OBECHHEYEHME JUCHUIIJIMHBI)

8.1 Ilepeuenb yueOHOI JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
TUCHUNIIHHBI
1. Kopenepckuit H.A., [Torreuntenes E.IL. . buorexuuueckue cucTeMbl MEIUITTHCKOTO
HazaH4yeHus: yueo. mocodue, Ctapsiit Ockon, "THT", 2013
2. Poguonos O.B., Cynakos O.B., ®ypcosa E.A. Knunuko-nabopaTopHas TEXHUKA
Y.1: YuebHoe nocodue. Boponex: BI'TY, 2008. 161 c.

3. KopoBun B.H. Metoauveckne yka3zaHus K BBITIOJHEHHUIO JJAOOPATOPHBIX padbOT
no Kkypcy «buoTexHudyeckue CHUCTEMbl MEIUIIMHCKOTO HA3HAYEHUS» IO
HaIpaBJICHUIO MOATOTOBKM OakanaBpoB 12.03.04 «buoTexHHuYecKue CUCTEMBI U
TEXHOJIOTHI» JHEBHON ()OPMBI OOYUCHHS.

4. PomnonoB O.B., CynakoB O.B., ®ypcoBa E.A. Metoauueckue ykazaHus
537-2007 x BbIIOJIHEHUIO JTabopaTOpHON paboThl Ned mo kypcy «MenunuHcKue
npuoOoOpHl, ammapaThl, CUCTEMbl W KOMIUIEKCHI» it crneruanbHoctd 200401
nHeBHOM (opmbl 00yueHusi. Boponex, BI'TY.

5. BUOTeXHUYECKUE CUCTEMBI MEIUIIMHCKOTO HA3HAYEHHU S : METOIMUECKUE YKA3aHUs
K BBIIIOJIHEHUIO TMPAaKTHUYECKUX [JIsi CTyIAEHTOB Hampasienus 12.03.04
«buotexHuyeckue CHUCTEMbl W TexHojiorun» (mpoduiu «buorexHudyeckue u
MEJIMIIMHCKHE anmnaparbl U CUCTEMbI», «MEHEI)KMEHT U YIIPaBJICHUE Ka4eCTBOM B
3npaBooxpaHeHun») o4Hol (opmbl 00yuenus/ OI'BOY BO «Bopouexckuit
rOCyJTapCTBEHHBIN TEXHUYECKUN yHUBepcuteT»; cocT. B. H. KopoBun. Boponex:
N3n-Bo BI'TY, 2019. 22 c.

8.2 Ilepeyenbr HH(pOPMANMOHHBIX TEXHOJIOTHIi, HMCHOJb3yeMbIX NpPH
OCYLECTBJIECHMH O00pa30BaTeJLHOI0 Npouecca Mo AUCHMILIMHE, BKJIIOYAS
nepeyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOI0  obOecredyeHusi, PeCcypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT « MHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

[Iporpamma pa5is TpoBelCHHS TECTHPOBAaHWS HamucaHa Ha Kadenpe.
CKpUHIIOT NPUBEJEH HUKE
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA JIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

KoMmmbloTepHblii  KJacC,  OCHAIICHHBI  TMEPCOHANBHBIMH  KOMIIBIOTEpAMU  C
YCTAHOBJICHHBIMHW Ha HHUX HIPOIrpaMMHBIM oOecrieueHneEM AJid INPOBCACHUA TECTUPOBAHUA C
BO3MOXXHOCTBIO Bbixona B UTC «MHTepHET» N MOATOTOBKU MPE3CHTAlWi, CTEKISHHBIA PH
MeTp, onekrpokapauorpadp OKUMITI H3 105, xommuekc peorpadudeckuii [uamant-P,
criuporpad Auaamut-C, Y3-3X0CKOM, pagHoOTEPMOMETP U JP..



10. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOLIUXCS 110
OCBOEHMUIO JUCIUIIJIMHBI (MOAY JISI)

[To mucrumnnuHe «bHOTEXHUYECKHE CHCTEMBI MEAMIIMHCKOTO Ha3HAUCHHSD)
YUTAIOTCS JIEKLUH, IPOBOAATCS MPAKTUUYECKHUE 3aHATHS U JabopaTOpHbIE paboThl,
BBITOJIHSCTCS KypcoBasi pabora.

OCHOBOM UW3y4eHMs] JUCUUIUIMHBI SIBJSIIOTCSA JIEKIUH, Ha KOTOPBIX
u3JaraloTcsi HanboJiee CyIECTBEHHBIE U TPYIHBIE BOIIPOCHI, a TAK)KE BOIPOCHI, HE
HaIIEIINE OTpaXXeHHs B y4eOHOI TuTeparype.

[IpakTHyeckue 3aHSATHS HAMpPaBIIEHB Ha MPUOOpPETEHHE JOMOTHUTEIBHBIX
HABBIKOB B 00JIACTH U3YyYEHHUS MPHUHIIMIA PAOOTHI U CPABHEHUS PA3IMYHBIX BUIOB
MEAUIIMHCKON TEXHUKH.

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha JJa0OpaTOPHOM OOOpY/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMM, TPUBEICHHBIMH B YKa3aHUSX K BBITIOJHEHHUIO padoT.

Metoauka BBINOJIHEHHUS KYpPCOBOM padOThl H3JI0KEHAa B IYHKTE 6.
BbInonHATE 3Tansl KypcoBOi pabOThI JOKHBI CBOEBPEMEHHO U B YCTAHOBJICHHBIE
CPOKH.

KonTponbs ycBoeHHs Marepuana JUCHUIUIMHBI TPOU3BOJUTCS 3aIUTON
71a00paTOPHBIX padOT, OTBETOB HA NMPAKTUYECKUX 3aHATHUSAX, OTBETOB HA TECTHI -
KOHTPOJIbHBIE, IPOBEPKON KYpCOBOM pabOThI, 3alIIUTON KypCOBOM pabOTHI.

Buy yueOHbIX 3aHATHIA JlesTenbHOCTh CTyIEHTa

Jlexmus Hammcanue KOHCIICKTa JICKITHM: KpaTkKo, CXEMaTU4HO,
MOCIIeI0BATEIbHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOJBI,
(hopMyIIMpPOBKH, 000OIICHHUS;, TOMEUATh BAKHBIC MBICIH, BBIIACIATH
KJIIOYEBBIE CJIOBa, TepMUHBI. [IpoBepka TEPMHUHOB, MOHATHHA C
TIOMOIIIBIO SHUMKJIONEANH, CII0Bapew, CIIPABOYHUKOB c
BBINIMCHIBAHUEM TOJIKOBaHHMM B TeTpajas. OOO03HaueHUE BOIMPOCOB,
TEPMUHOB, MaTepHalia, KOTOpPHIC BBI3BIBAIOT TPYAHOCTH, TOUCK
OTBETOB B PEKOMEHJyeMoi nutepatype. Ecnu camoctosTensHO HE
ynaercsi pa3o0parbcs B Marepuane, He00X0AUMO CPOpMYyIUpOBAThH
BOIIPOC U 33/1aTh MPENOAABATENI0 Ha JIEKI[UU WM HA MPAKTUYECKOM

3aHSITHH.

IIpakTnueckoe KoHcnekTHpoBaHHEe pPEKOMEHIYEeMBIX HCTOYHHMKOB. Pabora ¢
3aHsATHE KOHCIIEKTOM  JIEKIMH, TOATOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIIpOCaM, IIPOCMOTP PEKOMEHTyEMOM JUTEPATYPHI.

[IpocnymmBanne aynuo- W BHUIEO3AMUCENd 1O 3aJaHHOW TEME,
BBITIOTHEHUE pacueTHO-TpaUyecKuX 3aJaHuil, pelieHne 3agad o
AIITOPUTMY.

JlabopaTopHas padota |JlabopatopHble  pabOTHl  TO3BOJSIOT  HAYYUTHCS  IPUMEHSTH
TEOPETUYECKHE 3HAaHUWs, IOJYYCHHbIE Ha JEKIHUU TPU PEHICHUU
KOHKpPETHBIX 3amad. YToObl Hambojee parMoHAILHO U TOJHO
WCIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX IS TOATOTOBKHU K
HUM HEOOXOMMO: CIIeyeT Pa3o0paTh JEKIUIO MO0 COOTBETCTBYIOMIEH
TEME, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3JeiioM Yy4eOHHKa,
npopaboTaTh JOMOTHUTEIBHYIO JUTEPATypy U HUCTOYHHKH, PEIIUTH
3aJla4y¥l ¥ BHITIOJHUTH JIPYTHE MUCbMEHHBIE 3a/1aHus.

CamocrosrenbHas padora [CamocrosiTensHass paboTa CTYIEHTOB CIIOCOOCTBYET TIIyOOKOMY
yCBOGHHMsI ~ y4eOHOro  marepuansa M Pa3BUTHUIO  HABBIKOB
camooOpa3zoBanusi. CamocTosdrenbHas  pa0oTa  mpemnojaraer
CJIEIYIOLIHE COCTABIISIFOIHE:




- pabota Cc  TEKCTaMHu:  Yy4YeOHHKaMH,  CIPABOYHHKAMHU,
JOTIOTHUTEIBHON JIMTEPATypol, a Takke MpopabOoTKa KOHCIIEKTOB
JIEKITHM;

- BBITIOJIHEHUE JIOMAIIHUX 33JaHUI U PacUCTOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIHLHOTO N3YUYCHHUS,;

- yyactme B pPabOTe€ CTYACHUECKUX HAyYHBIX KOH(DEpECHIIHIA,
OJIUMITUAT;

- MOATOTOBKA K MPOMEKYTOYHOM aTTECTAIINN.

IToaroroBka k
IIPOMEKYTOUYHON
aTTeCTallnu

I'otoBuThCH K IIPOMEKYTOUHOU aTTeCTalUU clenyer
CUCTCMATUYCCKHU, B TCYCHUC BCCro CEMCCTpaA. NHTencuBHas
IIOArOTOBKA JOJDKHA HAYaThCs HE MO3JHEE, YEM 33 MECSL-II0JITOpA 10
IIPOMEKYTOYHOM arTecTaluy. JlaHHbIE nIepex 3a4eToM, 3a4eTOM,
9K3aMEHOM, 3K3aMEHOM TpH JHA 3PPEKTUBHEE BCErO HCII0JIb30BaTh
JUIsl IOBTOPEHUS U CUCTEMATHU3allui MaTepUaIa.




