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1 Henu u 3a1a4u U3yYeHUs] TUCHUIIMHBI.

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

Vuebnag gucuuniania « TexHrka 0e30macHOCTH MEAUKO-OMOIOTMYECKUX UCCIIEI0OBAHMI
CTAaBUT CBOCH 11ebI0 (OPMHUPOBAHKE Y CTYJEHTA HABBIKOB I'PAMOTHOM JKCIUIyaTallud ME]H-
[MUHCKOM TEXHUKM B YCIOBUSAX JIEYEOHOTO YUPEKACHHUS, TPH MPOBEACHUU MEIUKO-
OMOJIOTHYECKUX SKCIEPHUMEHTOB M BBIMIOJHEHUH HCCJICAOBAHHMI C MCIOJb30BAaHUEM MEIUIMH-
CKOM TEXHUKH.

1.2 3agaun AMCHUILIMHEI

OcHOBHBIE 33724l JUCIUIIIMHBI — ONPEJCIUTh OCHOBHBIE (DAKTOPHI, BIUSIOIINE Ha 0e3-
OTIaCHOCTh M HAJIKHOCTh MEIUIIMHCKOHN amnmaparypbl pa3IuvyHOro THIA; cPOopMyIHpOBaTH TPe-
0OBaHUS K KOHCTPYKIIMH amlmnapaTta, CTaOMILHOCTH €r0 OCHOBHBIX XapaKTEPUCTUK U OE30IacHOTO
WCITOJI30BaHUS B YCIIOBHUSAX MEIUIIMHCKOTO YUPEHKICHHS.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnummmHa «TexHuka O€30MacHOCTH MEAMKO-OMOJIOTHYECKUX MCCICAOBAHUMY) IO
HarpaBjeHuto moaArotToBku 12.03.04 buoTexHUYECKHE CUCTEMBbI U TEXHOJOTHH (KBaM(UKa-
s (creneHs) "O0akaaBp'") OTHOCUTCS K YI€OHOMY IHMKITY JUCHHUILUINH IO BBIOOPY 0a30BOH Ba-
pUATUBHOMN YacTH.

B pesynbrare u3ydeHus: AUCHUIUIMHBI CTYACHTHI JIOJDKHBI MOJYYUTh 3HAHUS, UMEIOIINE
HE TOJILKO CaMOCTOSITENIbHOE 3HaYeHHE, HO U obecrieynBaromiye 0a30ByI0 MOATOTOBKY sl yCBO-
€HUA psifa MOCIAEAYIOMUX JAUCHHUIUINH: «IKCIUTyaTalus MEIUIIMHCKON TeXHUKN», «MeauunH-
CKue MpuOOpEI, anmapaTsl, CACTEMbI M KOMIUIEKChI», «bHOTeXHUYECKHEe CUCTEMbI METUITUHCKOTO

Ha3Ha4YCHU).

1.4 Ilepeyenb MIaHMpPYyeMbIX pe3yJbTATOB 00y4eHHMs MO AUCHHUILIMHE, COOTHECEeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTEJbHOH NPOrPaMMbI
N3ydeHnre naHHON yuyeOHOM AMCHUHUIUIMHBI HApaBiIeHO Ha GOopMUpPOBaHUE Y 00ydarolUuXCsl KOM-
nerennuii: OIIK-7; T1IK-14; ITIK-15

No Nunexc | ConeprkaHue Komrie- B pesynbTaTe nzydeHus yueOHOW NUCIUILIMHEBI 00y4a-
g, | KOMIE- | TeHuuM (unu e€ ya- FOIIHUECS JTOJKHBI
" | TeHIHMH CTH) 3HATH yMeTh BJIAJEeTh
l. OIIK-7 | cnocoOHOCTBIO yUH- COBPEMEHHBIE YUHUTBIBATH CO- CIOCOOHOCTHIO

TbIBaTb COBPEMCHHBIC
TCHACHIUHN PA3BUTHS
OJICKTPOHUKHU, U3ME-
pI/ITeJlLHOﬁ U BBIYHC-

TEeHJICHIIUU pa3-
BUTHS DJIEKTPO-
HHUKU, U3MEPU-
TEJIBbHOU U BBI-

BPEMEHHBIE TECH-
JICHLIUH pa3BUTHUSA
AJIEKTPOHMKH,
U3MEPUTEIILHON

YUYUTBIBATH CO-
BPEMCHHBLIC TCH-
JACHIWU pa3BU-
TUA SJICKTPOHU-

JUTENIbHON TEXHUKH, | YUCIUTEIbHON U BBIYUCIIUTEIb- | KU, U3MEPUTEIb-
MH(POPMALMOHHBIX TE€XHHUKH, UH- HOW TEXHMKH, HOW 1 BBIYNCIIH-
TEXHOJIOTHI B CBOEH (hopMallMOHHBIX | MH(POPMAIOH- TEJIbHON TEXHHU-
npodeccuoHaTbHON TEXHOJIOTU B HBIX TEXHOJIOTUH | KU, HH(OpMaIH-
NeSITeNIbHOCTH cBoeil mpodec- | B cBoel mpodec- | OHHBIX TEXHOJO-

CHOHAIBHOH 1e-
SITSIILHOCTH

CHUOHAJIBbHOH Jes-
TeJIbHOCTHU

ruii B cBOeH
npodeccuoHaTb-
HOI JesaTelIbLHO-
CTH




No Wunekc | Conepkanue komre- | B pesynbrare nzydenus yueOHON AMCUUILIMHBI 00y4a-
L | KoMme- | TeHUuHA (v e€ ya- IOIHAECS TOJKHBI
TEHIMH CTH) 3HATh yMeTh BJ1aj1eTh
2. [1K- 14 | rOTOBHOCTBIO BBINOJA- | TPEOOBAHHS K BBIIIOJIHATH 3371a- | TOTOBHOCTBHIO
HATH 3a/laHus B 001a- | ceprudukanuu | HUS B 00JacTH BBINOJIHATH 3a-
CTH CepTUPUKAIIH TEXHUUYECKUX cepTUUKAIIH JaHWA B 00JIACTH
TEXHUYECKHUX CPEJICTB, | CPEACTB, CH- TEXHUYECKHUX cepTHU(UKaALUU
CHUCTEM, IIPOLIECCOB, CTeM, IpoLec- CPE/ICTB, CHCTEM, | TEXHHYECKUX
00OpyJOBaHUS U Ma- | COB, 000pPYy0- po1eccoB, 000- | CPECTB, CUCTEM,
TEpUAIOB BaHUS U MaTe- PYIOBaHUS M Ma- | MPOILECCOB, 000-
puanos TEpUaIoB pYyJOBaHUsA U Ma-
TepuanoB
3. [IK-15 | roroBHOCTBIO COCTaB- | TpeOOBaHUS K COCTaBJISITh 3a51B- | TOTOBHOCTbHIO

JISATh 3a51BKM Ha 3a-
IIacHbIE JAETaJIN U pac-
XOJIHbIE MaTepUAJIbI, a
TaK)Ke Ha IOBEPKY U
KamuOpOBKY arrmapa-

TYpBI

COCTaBJICHUIO
3asBKHU Ha 3a-
MIacHBIE JICTAIH
U pacxo/IHbIe
MaTepHasbl, a
TaKXe Ha I10-
BEPKY U Kanuo-
POBKY armapa-
TYpBI

KU Ha 3allacHbIe
JIeTalu u pac-
XO/IHBIE MaTepH-
aJIbl, a TAKXKE Ha
HOBEPKY U Ka-
JTMOpOBKY arra-

paTypsl

COCTaBJISATSH 3a-
SIBKH Ha 3arac-
HbBIE ICTAIN U
pacxoaHble Ma-
TepHUabl, a TaK-
e Ha TIOBEPKY U
KaJTuOpOBKY arl-
naparypbl

2. CTpyKTypa H coep:kaHue TUCHUTITHHBI
2.1 PacnipeaesieHne TPYAOEMKOCTH AUCHHMILIMHBI IO BUAaM padoT

OO6mas TpyA0EMKOCTh AUCHMILINHBI cocTaBiseT 3 3au.ea. (108 yacos),

HUC 110 BUAaAM pa60T IMPEACTABJIICHO B Ta6J'II/ILIeZ

UX pacrpeserne-

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dacer)
5

KonrakTHasi paboTa, B TOM 4HcJIe: 56,3 56,3
AyauTOpHBIE 3aHATHS (BCEro): 54 54
3aHATHA JIEKIIMOHHOI'O TUIIA 18 18 - - -
JlaGopaTopHble 3aHATHS 36 36 - - -
3aHATUS CEMUHAPCKOTO TUMA (CeMUHAPHI, TPAKTHYe-
CKHE 3aHSTHS) ) ) ) ) )
HNuas koHTaKTHas padora: 2,3 2,3
KonTpons camocrostensaoi pabotsl (KCP) 2 2
ITpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTesbHasi paboTa, B TOM 4HcJIe: 25 25
H[;Opa60TKa TEOPETHUIECKOTO (JIEKITMOHHOTO MaTepua- 15 15 i i i
na
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 10 10 - - -
KonTpoJis:
IToaroroBka K 3K3aMeHy 26,7 26,7
Oo0mast Tpy10eMKOCTh qac. 108 108 - - -

B TOM "HCTe KOHTaKTHAs | ¢ 63 | 563

padora

3a4. el 3 3




2.2 CTpyKTypa JTUCHMILIUHBI:
PacnipesencHue BUIOB y4eOHOU paOOThI M UX TPYJAOEMKOCTH TI0 pa3JiesiaM TUCIUILTHHBI.
Pazensl TUCIIMIUIMHBL, U3y9aeMbIe B 5 ceMecTpe (ouHas ghopma)

No KonnuectBo yacos
N AynuropHas CamocTrosTenbHas
pas- HanmenoBanue pasznenos
nena Bcero pabota pabora
JI I13 JIP
1 2 3 4 5 6 7
[IpobGnembl oOecnieyeHUsT HaIACHK-
1 HOU pabOThl TEXHUYECKUX CPEIICTB 10 ) 4 4
B YCIIOBUSX MEIUKO-
OMOJOrN4YECKON OpraHU3aluH.
5 [ToBepka mpuOOPOB U KOMILIEKCOB 2 ) 4 4
Pa3TUYHOTO HA3HAYCHHUS.
TectoBble CHTHajJbl, HUMHUTATOPBI
3. 12 4 4 4
OMOJIOTMYECKUX CUTHAJIOB.
4 [TpaBoBbIE OCHOBBI o0cTyKUBaHUS 12 ) 6 4
MEMIIMHCKON TEXHUKH.
Meronsl oOecrieueHuss 0e30macHoO-
5. CTH 3JIEKTPOHHO-MEIUIMHCKOM am-| 13 4 6 3
naparypsl.
[TpoexkTrpoBaHHE HECTaHIAPTHOTO
6 000py/I0BaHUsl M MPHUCIIOCOOTCHUIA 1 ) 5 3
' JUIST MEIMKO-OMOJIOTHYECKUX DKC-
MIEPUMEHTOB.
HopmaruBHass qOKyMEHTAaIUs TI0
7. oOciy’)kuBaHUIO M paszpabotke me-| 11 2 6 3
IUIMHCKOU TEXHUKH.
Bcezo 18 36 25

[Tpumeuanue: JI — nexiun, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-
tus, CPC — camocTosaTenbHas padoTa CTyIeHTa

2.3 ConeprxaHue pa3/ie/ioB AUCHUNIHHBI:
2.3.1 3aHATHHA JEKIMOHHOTO THIIA

Hanmenosanue Dopma TeKyIero
No Conep:xanue paszaena p
paszena KOHTPOJIA
1 2 3 4

1. |[IpoGiembl  oOecneue-HanexKHOCTh MEIUIUHCKONW TEXHUKH, CBA3b Omnpoc

HUS HaJEXKHOW paboThI
TEXHUYECKUX CPEACTB B
YCIIOBHSIX MEINKO-
OMOJOTUYECKON OpTaHH-
3alIlHH.

HaJIe)KHOCTH C O€30MaCHOCTBIO U IOCTOBEPHO-
CThbIO ToNyyaemoil nHpopmaruu. PaGorocmo-
coOHOCTh. BHe3anHble (MTHOBEHHbBIE) OTKAa3bl.
Iloctenennbie oTka3sl. HezaBucumMble U 3aBU-
CHUMbI€ OTKa3bl. SIBHbIE M HESIBHBIE OTKAa3bl.
VYcToWuuBbIE U CAMOYCTPAHSIOLIUECS OTKA3bl.
Cyrounas u MecsiuHasi HapaOoTka. HapaGotka
Ha oTka3. ['apanTuiinas HapaboTrka. be3oTkas-
HOCTb. IHTEHCUBHOCTH OTKa30B. BEposTHOCTH
0e30Tka3HoM paboThl. [lapameTp moToKa OTKa-
30B. [lonroseunocts. Pecypc. Cpok ciayxObl.
PemonTonpuronnocts.  I[IpuumHbl  HU3KOU




HaAC)KHOCTH MeIUIMHCKON TexHuku. KoH-
CTpYKTOpCKHE OmMOKH. TeXHOIOrHnuecKue
ommnOKU. DKciulyatalmoHHble omubku. Kpu-
Bas >KM3HM anmnapara. Hajge:xxHocTh OMOTeXHU-
YECKUX CHUCTEM '"UeloBeK-MallnHa'".

MeTtoapl o0ecnieueHrs HaJIeKHOCTU MPU KOH-
CTpyupoBaHUU. TEXHOIOTHYHOCTh KOHCTPYK-
uuu. [IpuHIMI paBHONMPOYHOCTU WM KPaTHO-
CTH CPOKOB CITy>)KObI KOMITOHEHTOB KOHCTPYK-
uuu. PaBHOMEpHOE pacmpeenieHne Harpy3ok
Ha KOMMNOHEHTHI. [IpocToTa KOHCTPYKTOPCKHUX
pelIeHUH - 3aJ0T HaJeKHOCTH. MUKpPOMUHUA-
Tiopu3anus. HanexHoCTh CXeMHBIX peleHUH.
Meroasl obecriedeHus: HaJIEKHOCTH TIPU TIPO-
M3BOJICTBE. BhICOKast Ky/lbTypa MPOU3BOACTBA.
CoBpeMeHHbIE METOJIbI KOHTPOJIS.

OO1iee, MO3IEMEHTHOE U CMEIIAHHOE pe3ep-
BHpOBaHUE. AKTUBHOE U MACCHUBHOE PE3EPBU-
poBanue. OOneryeHHblii pesep. PesepBupo-
BaHUE ¢ HEM3MeHHOW Harpy3kou. Ilocienosa-
TeJNbHOE, MapajuIeIbHOE U CMEIIaHHOE pe3ep-
BHpOBaHUE. MeToabl 00ECIICUeHHST HAEKHO-
CTH TIPH KCIUTyaTaIUH.

OOpaTtHast CBsSI3b MEXAY W3TOTOBHUTEIEM U
MOJIH30BATENIEM MEIUITMHCKONU TEXHUKH.

[ToBepka mnpubopoB u
KOMILJIEKCOB  Pa3Iu4HoO-
ro Ha3HAYCHUSI.

Oco0eHHOCTH METPOJIOTHYECKOTo obecreue-
HUS METUITMHCKOM anmaparypbl, HOpMaTHUBHAs
6aza. [IpoOnembl BHeApeHUS CTaHIAPTOB
MEXIYHApOJAHBIX OpTaHHU3alfil B 001acTu Me-
NUIAHCKON TEXHUKHU.

OO6mue cpeAcTBa U MPUEMBI TTOBEPKH armnapa-
TYpBI, COCTaB amlmapaTyphl IS TOBEPKH, Tpe-
O0oBaHus K Hell. I3aMepuTensHbIe TeHEPaTOPHI.
Knaccudukanus, MeTpoIOTHYECKUE XapaKTe-
PUCTHKH.

I'enepaTopsl W WCTOYHMKH MEXAHUYECKUX,
ITHEBMAaTHYCCKUX, TCIUIOBBIX W WHBIX HEIJICK-
TPUUECKUX CUTHAJIOB JUISI TOBEPKHU MEpPBUY-
HBIX U3MEPHUTEIILHBIX IPeoOpa3oBaTeIIeH.
OcHaieHue MeTpoJIOTUYEeCcKoi 1abopaTopuu
MenTexHukn. Criennaan3upoBaHHOE pabouee
MECTO JUIS TIOJIHOM MOBEPKU ,JUIsl IPOBEICHUS
CHCIMATM3UPOBAHHBIX  [TOBEPOYHBIX  ITPOIIC-
nyp. UcneiTarenpHble CTaHIIUM AJISL TIPOBEJIE-
HUS JJIUTENbHBIX HCIBITAHUA Ha HAIACKHOCTD
n Oe3omacHOCTh (YHKIIMOHUPOBAHUSA TpU
BO3JICHCTBUU MEXAHUUYECKUX, KITMMATUICCKUX,
ANEKTPUYECKUX BIMSAIOMUX (akTopoB. Met-
pPOJIOTUYECKOE OCHAIICHUE HWCIBITATEeIhHBIX
cTaHIIMK. BCTpoeHHBIE aBTOMATHUYECKHE CH-
CTEeMBl CAMOKOHTPOJISI MEIUITMHCKOW arrmapa-

Ompoc




Typbl. ABTOHOMHBIC ABTOMATH3UPOBAHHBIC
CUCTEMBI TOBEpKHU. M CIONb30BaHHE MUKPO-
MIPOLIECCOPOB ISl PeaTN3allii YaCTHBIX METO-
JIUK TTIOBCPKH.

CocraBiieHHe METOJIUK IOJIHOM TOBEPKHU, OT-
paboTKa JOKYMEHTAIlMH IOBEPKH, HHCTPYK-
nuu  nosepsromemMy. OOocHOBaHHE BBIOOpa
(haHTOMOB, DPKBHBAJICHTOB OHOOOBEKTOB, Te-
HEPaTOPOB UCTIBITATEIHHBIX CUTHAJIOB.
OO6ecrieueHne CHCIUAIBHON MOJITOTOBKH IEp-
COHajia C MPUBJICUYCHUEM KaJIPOB, MATCPUATH-
HOM 0a3bl M HOPMATHUBHBIX JOKYMEHTOB IIO-
CTaBIIMKOB ammapaTypsl. Pa3paboTka moBe-
POUYHBIX CXEM M METOJHMK TOBEPKH HA CTaJIHH
MIPOEKTUPOBAHHUS allapaTyphl.

TecToBnie CHUTHAJIBI,
HMHUTATOPBl OHOJIOTHYE-
CKUX CHTHAJIOB.

I'eneparoppl W HWCTOYHMKH MEXaHUYECKHX,
[THEBMAaTUYECKHUX, TEIUIOBBIX U HMHBIX HEAJIEK-
TPUYECKUX CUTHAJOB JUISI TIOBEPKH IEPBHY-
HBIX U3MEPUTEbHBIX ITpeoOpa3oBaTeieil.
dusnueckoe MOACIUPOBAHUE OMOJOTUYECKHUX
CUTHAJIOB C METPOJIOTMYECKHMHU apamMeTpamu
(97eKTpuYecKre MOTEHIMAbI, TEIJIOBOH IIo-
TOK, AaKyCTUYEeCKHE IIyMbl, MEXaHUYECKHE
BO3JICHCTBUS), OOecreyeHue MEeTpoJIoruye-
CKHUX XapaKTepUCTUK (U3HUECKUX MOJEIEH.
@®aHTOMBI, UMUTHPYIOILIHE OTJENbHbIE CBOIi-
CTBa OHMOJIOTMYECKHX TKAaHEH M OpPraHoOB, MX
aTTecTalus JAJis 1eJeil MeTpoJIOTHH.

MeTtoapl MPOrpaMMHOTO CHHTE3a KOHTPOIIb-
HBIX M UCHBITATEIbHBIX CUTHAIOB MPOHU3BOJIb-
HOI (hOPMBI C 3aIaHHBIMHU XapaKTEPUCTHKAMH.

Ormpoc

[TpaBoBbIE OCHOBBI 00-
CIIy’)KUBAaHUSI MEJUIUH-
CKOW TEXHUKH.

Posib  OopraHoB MeTpOJIOTMYECKOTO HAA30pa.
CocraBiieHHE U COIJIACOBAHHME JOJIKHOCTHBIX
MHCTPYKUUH, oOOydyeHHe IMepcoHaja M KOH-
TPOJIb €ro KBalM(UKalUU, y4eT (pYHKIUOHHU-
POBaHUA U MEPHUOAUYHOCTH IOBCPKHU alIiapa-
Typbl. KoHTponb nokymeHTanpHOro ohopm-
JIEHUS] MEPONPUSATUI TTOBEPKHU.

Ompoc

Metonel obecrneueHust
0e30MmacHOCTH 3JICK-
TPOHHO-MEIUIIMHCKOM
anmaparyphl.

OcHoBHBIE TOHATHA Oe3omacHocTH. Crenu-
¢uka TpeboBaHUN K OE30MACHOCTH MEIUIIUH-
CKOU TeXHUKH. be3omacHoCcTh manueHTa u 00-
CIIY’KUBAIONIETO MIEpPCOHAa.

XapakTepucTuKa OCHOBHBIX (pPaKTOPOB, BBI3BI-
BAIOIIMX HEONArompusTHOE BO3JCHCTBHE Ha
OpraHu3M TIpU paboTe MEAWIIMHCKOW armmapa-
Typbl Pa3IMYHOrO Ha3HaueHus. DU3NOIOTH-
YECKOE BO3JICUCTBUE M MPEACIBHO JOMYCTH-
MbI€ HOPMBI BO3JCHCTBHUS 3BJIECKTPUYECKOTO
TOKa, BBICOKOYACTOTHOI'O, PEHTTEHOBCKOTO,
paaralMOHHOTO, YIBTPa3BYKOBOI'O U JIA3€PHO-
0 M3Jy4YEHUs, SJIEKTPUUYECKUX U MarHUTHBIX

Onpoc




TIOJIEH.

Metoabl obOecriedeHusi 0€30MACHOCTH TMPH
9KCIUTyaTallui TepareBTUYECKON anmnapaTypsl,
BO3JICHCTBYIOIIEH Ha MAIlMEHTa Pa3IMYHBIMU
¢usnyeckumMu  pakTopamMu  (NMEKTPUUYECKHIA
ToK, YBY - usnydyenue, nazepHoe U3JIy4eHUE,
PaIMON30TOITHOE U3IIYYCHHE).

MeTtoasl obecrieueHus: 6€30MacHOCTH armapa-
TYpBI JJIs TUATHOCTUKHA BHYTPEHHUX OPTaHOB:
WCIOJIL3YIOUIEH MPOHUKAIOUINE U3JIy4YEHUs;
SHJIOCKOMMYECKOW; € KaTeTepu3aluer opra-
HOB.

Metoael obecrieueHusi 0€30MaCHOCTH  MpU
OKCIUTyaTallu JIbIXaTeIbHO-HAPKO3HOW U XH-
PYpPrUuYecKoil anmapaTypshl.
DneKTpoOe30nacHOCTh MEIUIIMHCKON armapa-
Typbl. KoHCTpyKTHBHBIE TpeOoBaHus, obecte-
qUBAIONMe 0e3yCcIoBHYIO Oe3omacHOCTh. Cre-
[MaTbHbIE JOMOIHUTENIbHBIE CPEJCTBA BHEII-
HEW 3alUThI, 00ECIEeYUBAIOIINE AIIEKTPOOE3-
OIMMACHOCTh MpH KcIuTyaTanuu. Kiaccel amma-
patypel 1Mo croco0y 3alUThl NEepCOHana OT
AJIEKTPUUYECKOTO BO3ACUCTBUSA. OpraHu3arus
3aIUTHOTO 3a3€MJICHUS.

Tumber 060pynoBaHMS 1O 3aIIUTE MAIIMEHTa OT
annekTpoynaapa. OcoOeHHOCTH —oOecreueHus
ANEKTPOOE30MaCHOCTH MPHU MOJAKIIOUEHUU K
MAMEHTy HECKOJbKUX ammapaToB, MPU HEMo-
CPEACTBEHHOM MOJKJIIOUYEHUH aImapaTypsl K
MHUOKap/ly, IpH MPOBEACHUH XHUPYPrHUECKHX
orepanuii, mpu paboTe ¢ BOCTUIAMEHSIOIIMMHU-
csl aHeCcTeTHKaMH, B Kamepax Turmepoapude-
CKOll okcureHanuu. [IpUYMHBI BO3HHUKHOBE-
HUS, KOHTPOJIb W TPEAOTBpAIICHUE TOKOB
yTeuKd MeAMIHMHCKON ammapaTypsl. CoBpe-
MEHHBIE METOIBI DJIEKTPOU3OJISAIINH MAI[ECHTA.

[IpoexkTupoBanue  He-
CTaHJApPTHOTO 000PYI0-
BaHUS M mpucnocode-
HUHU s MEIHNKO-
OMOJIOTUYECKHX DKCIIe-
PUMEHTOB.

[Mopsimox  pa3paboOTKM, COTJIACOBaHHS U
YTBep)K}IeHI/ISI MEOUKO-TCXHUYCCKUX Tpe6OBa-
Huil. OCHOBHBIE CTaJUU TPOCKTUPOBAHUS H
M3TOTOBJIEHUS  ammapaTtypbl. IIpumenenune
pa3NUYHBIX IMYHKTOB TpeOOBaHUI CTaHAAapTOB
B 3aBUCHUMOCTH OT CTaAUU XU3HCHHOI'O NUKJIA
Y BUJA UCIIBITAHUM M3ICIIHS.

Metonpsl o0ecrieueHnss 0€30IIaCHOCTH HECTaH-
JapTHOTO 00OpyIoBaHMs. MeTpoJoruveckoe
obecrieueHre pe3yabTaTOB JKCIIEPUMEHTOB C
WCIIOJIb30BAaHUEM HECTAHJIAPTHOTO 000pYI0-
BaHUA. AHaJ'II/IB HNCTOYHUKOB IIOMEX H apTe-
(dakToB oT ammapatypsl. ObecrieueHue 10CTO-
BEPHOCTH HM3MEpPUTENbHON HH(MOpMAIMH ITy-
TEM BBEJICHUS KOHTPOJBHBIX JAaHHBIX B IKCIIC-
pPUMEHT.

Ompoc




OcobeHHocTH CcepTUPUKANMKN METUITUTHCKON
TEXHUKH.

7. |HopmaTuBHas NOKyMEH-|XapaKTEPUCTHKA K OCHOBHBIE IOJIOKECHUS Onpoc
Talyst MO0 OOCITYXHBa-HOPMATUBHBIX JOKYMEHTOB, pErJIaMEHTHPY-
HUIO W pa3pabOTKe Me-[IoIUX O€30MacHOCTh 3KCIUTyaTallud MeJIU-
JOUIIMHCKOM TEXHUKU.  |[MHCKOM TeXHUKU. HopmaTuBHBIE JOKyMEH-

TBI, ONPEICISIONINE TPEOOBAHUS K AIICKTPO-
0€30I1aCHOCTH ~ MEIMLMHCKOW  amnaparypsl.
HopmaruBHasi JOKyMEHTAalMsi 1O KOHTPOJIIO
Ha/IeKHOCTH, MeToIuKaM KOHTpoist. Odopm-
JICHWE TIOBEPOYHBIX JIOKYMEHTOB B COOTBET-
CTBUM C TpeOOBAHMUSMHU HOPMATUBHBIX JOKY-
MEHTOB.
OcCHOBHbIE TEHJICHLIUU U HaIpaBJICHUs Hccie-
JI0OBaHUIl B 0O0JIaCTH MOBBIIMIEHUS TOYHOCTH,
HA/IOKHOCTH U O€30IacHOCTH METUIIMHCKOMN
TEXHUKU. MeXAyHapOIHOE COTPYIHUYECTBO B
00JIacTH CTaHAAPTU3ALUN METUIIMHCKON TeX-
HUKH.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.

3aHATHS CEMHUHAPCKOI0 THIIA He NPEYCMOTPEHbI

2.3.3 JIaGopaTopHble 3aHATHS

No | Ne paz-

n/m nena HaumeHnoBaHue 1a60paToOpHBIX paboT ®dopma TeKyliero
JHMCLHU- KOHTPOJIS
TUTHHBI

1. 1 AHanu3 HaJle)XKHOM paboThl TEXHMYECKHX CPEJCTB B |3arura JabopaTopHOH

YCIOBUSAX MEIUKO-OMOJIOIMYECKON OpraHu3aluu. paboTsl hopme Gecenbl

2. 2 [ToBepka mnpuOOPOB M KOMIUIEKCOB pPA3IMYHOrO | 3amuTa 1abopaTopHOn

Ha3HAueHMUsL. paboThl hopme Hecebl
3 3 TecToBble cCUTHAJIBI, UMUTATOPbl OMOJIOTUYECKUX CHUT- | 3amuTa JabopaTopHOn
HAaJIOB. paboTsl popme Hecenbl
4 4 W3ydyeHre NpaBOBBIX OCHOB OOCIYKHBaHHUS MeAu- | 3amuTa 1abopaTopHOn
IIUHCKON TEXHHKH. paboTsl popme Hecepl
5 5 W3ydyenne MeronoB obecriedeHust Oe3omnacHOCTH | 3amuTa 1abopaTopHOn
HJIEKTPOHHO-MEIMIIMHCKOH armnapaTypbl. paboTsl popme Hecenpl
6 6 [TpoexTHpoBaHKWEe HECTaHAAPTHOrO OOOpYIOBaHUS U |3amuTa Ja00paTOPHOI
MPUCTIOCOOICHUN 1T MEIUKO-OMOJIOTHYECKUX IKC- | paboThl hopme Oecemp
EPUMEHTOB.
7 7 W3ydyeHre HOpMATHBHOW JTOKyMEHTalUMU MO 00ciy- | 3amuTa 1abopaTopHOn
KUBAHMIO U pa3pabOTKe MEAUIIMHCKON TEXHUKH. paboTsl popme Hecepl

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)

KypcoBbie padoThl - He IpeycCMOTPEHbI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHUILINHE (MOIYJII0)




[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLTAHBI

Ne Bun CPC 110 BBITIOJIHEHUIO CAMOCTOSITEIHbHON paboThI
1 2 3
1 [IIpopaboTka TeopeTrye- 1. MemuuuHCKHE acleKThl UCIOIb30BAHNUS JIA3EPHBIX TEX-
CKOT0 (JIEKIIMOHHOTO) HoJioruii : yueOHoe nocodue / T.A. Epmoinuna,
Marepuajia H.A. MaprtsinoBa, O.E. Kapsakuna, A.B. KpacuibHUKOB ;
2 |IlogroToBka K TEKyLIEMY MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit de-
KOHTPOJIIO nepaunu, OenepanbHOE rocy1apCTBEHHOE aBTOHOMHOE

2.

00pa3oBaTebHOE YUPEXKICHHUE BBICIIETO IPodheccuo-
HaJbHOTO 0OpaszoBanus CeBepHBI (ApKTHYECKUI) dee-
pasibHbIN yHUBepcuteT uM. M.B. JlIomoHocoBa. - ApxaH-
reabck : U CADY, 2014. - 167 c. : un. - ISBN 978-5-
261-00883-5 ; To ke [DnexTponHsbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=312292
Skosnesa, Upuna BnagumupoBHa be3onacHOCTh Meau-
[UHCKOM TeXHUKHU: yueOHOe TTocoOue Ui CTYIEHTOB BY-
30B, 00y4aroUIMXxcs [0 HalpaBlIeHUIO "bruoTexHuueckue
cuctembl U TexHonorun" /M. B. Slkosnesa -Crapbrit
ockon: THT, 2013

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3

YuCiia MHBAJIUAOB M JIMI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst

B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSAM UX 30POBbS U BOCIIPUATHS UH(DOPMALIUHU:

Jns muu ¢ HapyIeHUusAMU 3pEHHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

JIist AL ¢ HapyIeHUsIMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

I[J'ISI JiAI ¢ HAPpYIICHUAMU OTIOPHO-ABUT'ATCIIBHOIO aIllliapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIH MepedeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-

Haromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

bonpmas gacTh HCKHI/IP'I N IMPAKTUYCCKUE 3aHATUA IIPOBOIAATCA C MCIIOJIB30BAHUEM JOCKU
" CIIPABOYHBIX MATCPUAIIOB. HJISI MIPOBCACHUA MEHBIIIEH YacTh JJCKIIMOHHBIX 3aHATHI UCHOIb-



http://biblioclub.ru/index.php?page=book_red&id=312292

3YIOTCSI MYJIbTUMEIUNHBIE CPEICTBA BOCIIPOU3BEICHUS aKTUBHOTO COJIEPKUMOTO, MTO3BOJISIOIIIE-
ro CIylaTeNll0 BOCIPUHUMATh OCOOCHHOCTH M3y4aeMol Mpodeccuu, 3a4acTyr0 UTparolue pe-
[IAFONIYI0 POJIb B MOHMMAHWU U BOCIPHUATHH, a Takke (OPMUPOBAHHU TPO(HECCHOHATHHBIX
KOMIIETECHIINH.

[To u3yyaemoil TUCHUILTUHE CTYJIEHTaM MPEAOCTABISIETCS] BO3MOKHOCTh OTKPBITO IMOJb-
30BaThCs (B TOM YHCIIE KOMMPOBATH HA TUYHBIE HOCUTEIH UH(POPMAIMH) TOATOTOBICHHBIMU Be-
JTYIIAM JTaHHYIO TUCHMIUIUHY JEKTOPOM MaTepualiaMy B BUJIE AJIEKTPOHHOIO KOMILJIEKCa COMpo-
BOXKJICHUSI, BKJIFOUAIOLIETO B ce0si: 3JEKTPOHHbIE KOHCIEKTHI JIEKLIUN; 3JI€KTPOHHBIE BapUaHThI
y4e0HO-METOIUIECKIX MMOCOOM /ISl BHIMOTHEHUS JTa00PATOPHBIX 3a/IaHUi; CITUCKU KOHTPOJIb-
HBIX BOIPOCOB K KaXKJI0¥ TeMe U3y4aeMoro Kypca.

[Ipu peanmmzanuu y4eOHOW paboOTHI MO OcBoeHMIO Kypca «lloBepka, 0e30mMacHOCTh H
HAJEKHOCTh MEIULIMHCKON TEXHUKI HUCIOJIb3YIOTCA COBPEMEHHbIE 00pa3oBaTeNbHbIE TEXHOJIO-
TUH:
¢ uH(MOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
® TIPOCKTHBIC METOJIbI O0yUCHHUS;
® HCCIIE0BATEIIbCKUE METO/Ibl B 00YUEHUH;

YcnenrHoe ocBOeHHE MaTepHralia Kypca MpearnosiaraeT OoJbIIyi0 CaMOCTOATENbHYIO padoTy Oa-
KaJJaBPOB U PYKOBOJICTBO 3TOH pabOTOM CO CTOPOHBI MPENo/IaBaTENEeH.

CamocrosiTenbHast paboTa CTYAEHTOB SIBISIETCS HEOTHEMIIEMOM 4acThIO IpoLiecca MOAro-
ToBKU. [lo camocTosTenbHO paboTol MOHUMAETCs YacTh Y4eOHOH MIaHUpyeMOl paboThl, KO-
TOpAast BEITIOJHSCTCS TI0 33JJaHUI0 U TIPU METOIMIECKOM PYKOBOJCTBE MPETOIaBaTelis, HO 0e3 ero
HEMOCPEACTBEHHOT'O y4acTHsl.

CamocrosiTenbHas paboTa HampaBjieHa Ha YCBOGHHE CHCTEMbI HAYYHBIX M MPodeccruo-
HaJIbHBIX 3HaHUH, HOPMHUPOBAHUS YMEHHI U HABBIKOB, IPHOOPETEHUE OMBITA CAMOCTOSATEIHHON
TBOpUeckoi aestenbHOCTH. CPC momoraer (opmupoBaTh KylIbTypy MBIIIIEHUS CTYACHTOB,
paciupsaTh MO3HABATEIBHYIO EATEIbHOCTD.

Bunpl camocTosTensHOM paboThI IO KypCy:

a) MO LeJsM: TOATOTOBKA K JICKIUSAM, K HTOTOBOMY KOHTPOJIO.

0) o XapakTepy padOThl: M3Y4YECHHE JIUTEPATYpbhl, KOHCIEKTa JIEKIUI; MOUCK JUTEPATYphl B
O0ubIMOTEeKe; KOHCIEKTUPOBAHUE PEKOMEHYeMOW I CaMOCTOSITENBHOTO M3YYEeHUsS Hay4dHOU
JTUTEpaTyphl; pelieHue 3a1a4, TECTOB.

B xo/1e TeKIMOHHBIX U Ta00PaTOPHBIX 3aHATHI MPEAIoaraeTcs UCIOIb30BaHUE KOMIBIOTEP-
HBIX TEXHOJIOTHH (MIPE3EHTAINH 110 HEKOTOPHIM TEMaM Kypca).

B ydeOHOM mpoliecce UCTIONB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIC ()OPMBI IPOBEICHUS 3aHATUM:
METO]T TPOEKTOB, METO/I MMOMCKA OBICTPHIX PEIICHUH B TPYIINE, MO3TOBOH IITYpM.

21.]'[5{ JUI ¢ OrpaHUYCHHBIMH BO3MOXHOCTSAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI>i TIOYTHI.

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTalyu.

4.1 ®oHA OLIECHOYHBIX CPEACTB AJIs MPOBEICHNS TEKYIIero KOHTPOJIs.
ITpoBepsercs noctmxenue kommnerenuii: OIIK-7; TIK-14; TIK-15
Texymui KOHTPOJIb:
- OIIPOCHI IO pa3zienaM AUCIHUIIINHBI
- KOHTPOJIbHBIE BOIIPOCHI JAJIs1 YCTHOM 3alUThI TAOOpaTOPHOI pabOTHI.

Bonpocs! 1J1s1 onpoca 1o pasaesaaM JMCHHUILIMHBI.

Paznen 1 - [IpoGiemMsl oOecrieueHHs HaAEKHON pabOThl TEXHUUECKUX CPEJCTB B YCIOBUAX
MEeINKO-ONOJIOTHYECKOH OpraHu3aIiH.



e (OOecnieyenne 6€30MaCHOCTH AIIEKTPOMEIUIIUHCKON anmaparypsl B yCIOBUSX MEIUKO-
OMOJIOrMYECKUX OpraHu3alui.

e Merposiorndyeckoe odbecreueHue pe3yabTaToB U3MEPEHHA. 3aKOHOJaTeIbHbIE OCHOBBI
cepTU(UKAIMH U OpraHU3aIMKA METPOJIOTHUECKOM CiTy>KObI B Poccuu. Cxembl MOBepKH
prOOPOB PA3IUYHOrO HA3HAYEHUS.

Paznen 2 - [ToBepka npuGOpOB M KOMIUIEKCOB Pa3IMYHOIO Ha3HAUEHMUS.
e MeroauKa MOBEPKH AEKTPOKAPAUOTPadoB.

e Meroauka OBEPKH YJIbTPAa3BYKOBOM MEAULMHCKON aIapaTyphl.

e Meroauka OBEPKH dIEKTPOCTUMYJIIATOPOB.

Pa3,I[CJ'I 3 - TecToBEIC CUTHAJIbl, UMHUTATOPLbI OMOJOrMYECKUX CHTHAJIOB.
L4 MGTOIH/IKa IOBCPKH IJICKTPOAOB I CHATHA 6I/IOBHGKTpI/ILI€CKI/IX IIOTCHIIMATIOB.
o MGTOIH/IKa IMOBCPKHU MCIUIMHCKUX SHAOCKOIIOB.

Paznen 4 - IIpaBoBble OCHOBBI OOCITY)KMBaHHSI METULIMHCKON TEXHUKU.
e Meroauka nosepku Y BY meauuMHCKON anmaparypsl.
e MeToauKa NOBEPKH XUPYPruueckoro 000pya0BaHHUs.

Paznen 5 - Metoas! obecrieyeHns 6€30MaCHOCTH AIEKTPOHHO-MEIUIIMHCKON amiaparyphl.

e Merobl NPOBEIECHUS KIMMATHYECKUX U SHEPreTUYECKUX HCIIBITAHUI MEIUIIMHCKOM
TEXHUKU. VcnbITaTeNbHbIE CTAHIIUH TPOMBILIUIEHHBIX TPEIIPUATHH.

o OIIGHKa HaJCXKXHOCTHU MCIII/IIIHHCKOIZ TCXHUKHU, UCIIBITAHUS Ha 0€30I1aCHOCTD O6CJIy)KI/IBa-
HH.

L4 HpOGKTI/IpOBaHI/Ie HECTAHAApTHOTO O60py,I[OBaHI/I$I )51 HpHCHOCO6J’ICHHI>i JJI MEIIUKO-
OMOJIOTHYECKUX OKCIICPUMCHTOB.

Paznen 6 - [IpoekTupoBaHre HECTaHAAPTHOIO 0OOPYAOBAHUS U IPUCTIOCOOIEHUH JUTsl MEaH-
KO-OHMOJIOrMYECKUX 3KCIIEPUMEHTOB.

e [IpaBoBble OCHOBBI OOCITY)KHBaHUS U Pa3pabOTKU METUIIMHCKON TEXHUKH.

e [loBepouHBIE CXEMBI ISl IUATHOCTHYECKUX U TEPANIEBTHIECKUX MTPHOOPOB U CHCTEM.

Paznen 7 - HopmatuBHas JOKyMeHTAIUs O 00CTYKMBAaHUIO U pa3paOd0TKe MEAUIIMHCKON
TEXHUKH.
e lmuTaTtopsl OMOTOTHYECKUX CUTHATIOB U OMOOOBHEKTOB.

® ABTOMAaTHU3MPOBAaHHBIE CUCTEMBI OBEPKH MEAULIMHCKOTO 000pYJOBAHUSI.
IIpuMep KOHTPOJILHBIX BONPOCOB IS 3alIMTHI J1A00PaTOPHON PadoThI.

Jlaboparopnasi padora Nel AHa/u3 Ha/leKHOH Pa00OThI TEXHUYECKHUX CPECTB B
yYci1o0BUAX MeI[I/IKO-ﬁl/IOJIOFI/I‘leCKOﬁ Opranusanuu.

O3HakOMJIEHHE U aHAJINU3 PpaOOThl TEXHUUYECKUX CPEACTB MPH IKCIUTyaTallly B YCIOBUSX
MEeIUKO-OMOJIOTHUECKON OpTraHu3aIiH.

KoHTponbHbIE BOIIPOCH MO J1ab0paTopHOi padore:

1. TlepedyeHb OCHOBHBIX TEXHUYECKUX CPEJICTB.

2. Kiaccuduxanus TeXHUYECKUX CPEICTB IS PA3IUUYHBIX THUIIOB MEIUIIMHCKON TEXHHU-
KH.

3. VYcnoBus HanEKHOU pabOTHI CPEACTB B YCIOBUSAX MEAMKO-OMOIOTUYECKON OpraHu3a-
LUN.



4.2 ®oHI OLIEHOYHBIX CPEACTB VISl MPOBEACHUSA MPOMEKYTOUYHOM
aTTecTAlluN

Hepeqeﬂb BOIIPOCOB, KOTOPLIC€ BLIHOCATCH HA IK3aMEH

ITo nmucuunnuHe «TexHuka O€30MACHOCTH MEIUKO-OMOJOTMUECKUX HCCIIEA0BAHUI»
IPEIYCMOTPEH 3K3aMeH, KOTOPBIH SBIIseTCS (POPMOI TPOMEKYTOUHOM aTTECTAIIH.

10.

11.

12.

13.
14.

15.

16.

17

HanexxHoCTh MEIMIIMHCKON TEXHUKH, CBSI3b HAJECKHOCTH C O€30MaCHOCTBIO U J10CTO-
BEPHOCTBIO MOJTy4aeMoil HH(POPMAaLIUH.

Mertonbl obecnieueHust HaZe)KHOCTH ITPU KOHCTPYUPOBAHUH.

Metoap! obecrieueHus] Ha/IGKHOCTH TPU MPOU3BOJCTBE. BhICOKasi KyjibTypa Mmpou3s-
BoJicTBa. COBpEMEHHbBIE METO/Ibl KOHTPOJIS.

Oco0eHHOCTH METPOJIOTUYECKOr0 00eCIeYeHNs] MEIULIMHCKON ammaparypbl, HopMa-
TuBHas 0aza. [IpoOrembl BHEOPEHUS CTaHIAPTOB MEXKIYHAPOAHBIX OpraHMU3alUi B
00J1aCTH MEUIIMHCKOM TeXHUKH.

OO0mme cpeacTBa U MPUEMBI TOBEPKH aNIapaTyphl, COCTaB alapaTypsl s TOBEPKH,
TpeboBaHus Kk Heil. M3mepurenbHble reHeparopsl. Knaccudukanus, merposoruue-
CKHE XapaKTePUCTUKH.

['eHepaTopbl U UCTOUHUKU MEXaHUYECKHX, THEBMATHUECKUX, TEIJIOBBIX U MHBIX HE-
AIIEKTPUUYECKUX CUTHAJIOB JUISI TIOBEPKH MEPBUYHBIX U3MEPHUTEIBHBIX Mpeodpa3oBare-
nen.

OcHamieHne MeTpoJIOTHYECKO nabopaTopunu MeATeXHHKH. Crenuanu3upoBaHHOE
pabouee MecCTO JUIsl ITOJIHOW MOBEPKH /Ul IPOBEIEHUS CHELHATN3UPOBAaHHbIX TIOBE-
POYHBIX IIPOLIETYD.

ABTOHOMHBIE aBTOMAaTH3MPOBAHHBIC CUCTEMBI MOBEPKHU. Mcronbp30BaHne MHKpPOTIPO-
LIECCOPOB JUISI peaTn3allii YaCTHBIX METOIUK TOBEPKHU.

CocraBieHne METOIWMK TOJTHON TOBEPKH, OTPabOTKa JOKYMEHTAIMH TOBEPKH, WH-
CTPYKIIMH TIOBEPSIOIEMY.

['eHepaTopbl U UCTOUHUKU MEXAaHWYECKHX, ITHEBMAaTHUECKUX, TETUIOBBIX W WHBIX HE-
AIIEKTPUUYECKUX CUTHAJIOB JUIsSl IOBEPKH MEPBUYHBIX U3MEPHUTEIbHBIX NTpeodpa3oBarte-
nen.

dusnuecKkoe MOJeTUPOBaHNE OUOJIOTHYECKUX CUTHAIOB ¢ METPOJIOTMUECKUMHU Mapa-
MeTpamMH (DJIEKTPHUYECKUE MOTEHIUAIIBI, TETJIOBOM MOTOK, aKyCTUYECKUE IITYMBI, M-
XaHUYECKHUEe BO3IEHCTBUSI), 0OecrieueHue METPOJIOTHUYECKUX XapaKTePUCTUK (hu3nue-
CKHMX MOJEIIEH.

MeTobl TPOrpaMMHOTO CHHTE3a KOHTPOJIGHBIX W MCIIBITATENBHBIX CHTHAJIOB MPOU3-
BOJILHOU (DOPMBI C 3aJJaHHBIMH XapaKTEPUCTHKAMHU.

Posib OpraHoB METpOJIOrHYECKOr0 Ha30pa.

OcHoBHBIe TIOHATHS Oe3omacHocTH. Crenuduka TpeboBaHUN K 6€30MaCHOCTH MeJlH-
IIUHCKOW TEXHHUKH. be30macHOCTh manueHTa u 00CITy)KUBAIOIIETO MEPCOHaa.
XapaKkTepuCTUKAa OCHOBHBIX (DaKTOPOB, BBI3BIBAIOLINX HEOIAroNpHsITHOE BO3ZCH-
CTBHE Ha OPTraHU3M IPH padoTe METUITMTHCKOHN armapaTypsl pa3IMIHOTO Ha3HAYCHUSI.
Mertoap! obecrieyeHns 6e30MacHOCTH MPHU AKCIUTyaTallMd TePareBTUUECKOM armapa-
TYpBbl, BO3ACUCTBYIONIEH Ha MalMeHTa Pa3INuHbIMU (pU3NYecKUMHU (pakTopamu (dJ1eK-
TpU4eCcKni ToK, YBY - uznydeHune, na3zepHOE M3IIy4EHHUE, PAIMON30TONTHOE U3ITyde-
HUE).

. MeTopl obecrieueHust 0€30MacHOCTH anmnaparypbl s JUarHOCTUKH BHYTPEHHUX Op-

TraHOB: MCHOJIb3YIOIIEH MPOHUKAIOIINE U3TYyYEHUsT; SHAOCKOIMYECKOM; ¢ KaTeTepusa-
LIUEN OpraHoB.



18. Metoap! obecrieueHust 6€30MaCHOCTH MPH AKCIUTyaTallMM JIbIXaTeIbHO-HAPKO3HOU U
XUPYPru4ecKoi anmapaTrypsl.

19. DnexTpobe3onacHOCTh MEAMLMHCKOW ammapaTypbl. KoHCTpyKTHBHBIE TpeOOBaHMA,
obecrieunBaroIye 6€3ycIOBHYIO O€30IaCHOCTD.

20. CrieruasibHBIE JIOTIOTHUTEIBHBIC CPEJCTBA BHEIIHEH 3aIlHUThI, 00ECIECYHBAIOIIHNE
3JIEKTPOOE30M1aCHOCTh MTPU IKCILTyaTalUH.

21. Knaccsl anmaparypsl 1o crocoOy 3amuThl MepcoHana OT IJIEKTPHUUECKOro BO3JCH-
CTBHSL.

22. Opranu3anus 3alUTHOTO 3a3€MJICHUSI.

23. Tunsl 000pyAOBaHUS 110 3aIUTE MMALUEHTA OT JIEKTPOYAapa.

24. CoBpeMEHHbIE METO/IbI 3JIEKTPOU3OIISALNU MTallUEHTA.

25. Ilopsinok pa3pabOTKH, COTIACOBAHMS W YTBEPXKACHUS MEIUKO-TEXHUYECKUX Tpebo-
BAaHUM.

26. IlpuMeHeHue pa3MyuHbIX IMYHKTOB TpeOOBaHMUI CTaHIApPTOB B 3aBUCHUMOCTH OT CTa-
JIMH AKU3HEHHOT'O LIMKJIa U BU/1a UCTIBITAHUHN U3/1ENHS.

27. Metoapl obecrieueHrs 0€30MacHOCTH HECTaHJAPTHOTO 00OPYI0BaHMUS.

28. MeTtposoruueckoe o0ecredeHne pe3yilbTaToOB SKCIEPUMEHTOB C MCIOJIb30BaHHEM
HECTaH/IapTHOI0 000py10BaHUsI.

29. AHanu3 HCTOYHUKOB IIOMEX U apTe(hakTOB OT almaparypsl.

30. OcobeHHOCTH cepTHU(PUKAITUN METUIIMHCKON TEXHUKH.

31. XapakTepuCTUKa U OCHOBHBIE IOJOXKEHHUS HOPMATHUBHBIX JTOKYMEHTOB, pErilaMeHTH-
pyOLIMX 06€301aCHOCTb HKCILTyaTallui MEAULIMHCKON TEXHUKH.

32. HopmatuBHbIE JTOKYMEHTBI, ONpPEIEISIIOIIME TPeOOBaHMUSI K 3JIEKTPOOE30MaCHOCTH
MEIMIUHCKON anmaparypsl.

33. HopmartuBHast JOKyMEHTAIMS IO KOHTPOJIIO HAJIEXKHOCTH, METOAMKAM KOHTPOJIS.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEepaTypbl, HEOOXOAUMOI

AJId 0CBOCHUA JUCHHUIIJIMHbI

2.

5.1 OcHoBHas JiuTEpaTypa:

MenuinHcKHE acIeKThI HCTIOIb30BaHUS JIa3€PHBIX TEXHOJIOTHH : yueOHOe mocodue /
T.A. Epmonuna, H.A. MaptsinoBa, O.E. Kapsaxkuna, A.B. Kpacuibaukos ; Munucrep-
CTBO 0OpazoBaHus u Hayku Poccuiickoit @enepanuu, enepaibHOe rOCy1apCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXkKACHNE BBICIIETO TPOPECCHOHATBLHOIO 00pa30BaHUs
CesepHblii (ApkTHueckuii) ¢peaepanbHblii yHuBepcuteT uM. M.B. JlomoHOCOBa. - ApxaH-
renbek : U CADY, 2014. - 167 c. : ui. - ISBN 978-5-261-00883-5 ; To xe [DnexkTpoH-
HblIi pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=312292

SIxoBneBa, Upuna BnagumupoBHa be3onacHoCTh METUITMHCKON TEXHUKH: y4yeOHOe T0-
cobue JJIs CTY/IEHTOB BY30B, 00YJaIOIIUXCs TI0 HampaBiieHnuto "bruotexHudyeckue cucre-
mbl ¥ TexHonorun" /U. B. SIxosnesa -Crapsiit ockon: THT, 2013

5.2 JlonoJiHMTe/ILHAS JIATEpaTypa:

1.

Mertopl uccienoBanus B Onojorun U Meaunuae : yaeonuk / B. Kanrokos,

A. Cragnukos, O. Tpybuna, A. CtpekanoBckas ; MUHUCTEPCTBO 00pa3oBaHMs U HAYKH
Poccutiickoit ®eneparuu, denepanbHoe rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTEIIHHOE
yUpexX/IeHUE BBICIIEro npodeccuoHanbHoro oopasosanus «OpeHOyprekuit rocyaap-
CTBEHHBIN YHUBEpPCUTET», ['ocyaapcTBeHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbICIIET0 MpodeccruoHanbHoro o0pasoBanus "OpeHOyprekas rocy1apcTBeHHasi M-
UHCKas akagemus", DeaepanbHOE TOCYIapCTBEHHOE OI0/KETHOE YUpexkaeHue "Mex-
OTpacIeBON HAYYHO-TEXHUUYECKUH KOMIUIEKC "MUKpOXUpyprus ria3a" UMeHHU akaJgeMu-
ka C. H. ®enoposa" Opendyprckuii primain. - OpenOypr : OI'Y, 2013. - 192 c. - bu6-


http://biblioclub.ru/index.php?page=book_red&id=312292

MoTp. B KH. ; To e [DnexkrpoHHsIit pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=259268

Crenanos, E.B. /luognast mazepHasi ClIeKTPOCKOIHS U aHAIA3 MOJICKYI-OMOMapKepoB
[DnexkTpoHHbIi pecypc] : MoHOTpadust — DIeKTpoH. 1aH. — Mocksa : u3zmMatiur,
2009. — 416 c¢. — Pexxum gocryma: https://e.lanbook.com/book/2329

Kopenesckuii, Hukonait AnekceeBuy, [loneunrtenes, Esrenuii [lappuposuy, Ceperun,
Cranucnas [lerpoBrnu MenunuHckue mpuOOpEI, anmaparbl, CACTEMbI U KOMITICKCHI:
yaebHoe nmocodue ist cryaeHToB By30B /H. A. Kopenesckuii, E. I1. [Toneuntenes, C. I1.
Ceperun ; M-Bo oOpazoBanus u Hayku Poc. @enepaunu, Kypckwuii roc. texs. yH-, C.-
[Terep6., roc. anekrporexH. yH-T U3a. 2-¢ -Kypck: [OAO "UIIIT "Kypck"], 2009
Kopenesckuii, Hukonait Anexceesuy, [loneunrenes, Esrenuii [Tapduposuu brnorexnu-
YEeCKUE CUCTEMbI METUIIMHCKOTO Ha3HAUEHUA: yueOHUK A cTyaeHToB By30B /H. A. Ko-
penesckuid, E. I1. IToneunrenes -Crapsbiit Ockon: THT, 2012

Kopenesckuii, Hukonait AnexceeBuy, [loneunrenes, Esrenuit [lapduposuu Dkcmyara-
LUl U PEMOHT OMOTEXHUUYECKUX CUCTEM MEAMIIMHCKOrO Ha3HaueHus: yueOHoe nocodue
s ctynentoB By30B /H. A. Kopenesckuid, E. I1. Iloneuntenes -Crapsiit Ockon: THT,
2012

Kopenesckuii, Hukonait AnexceeBuy, [loneunrenes, Esrennii [TapdupoBuu Y3isl u
AJIEMEHTHI OMOTEXHUYECKHX CHCTEM: YUeOHHK JUIs CTyAeHTOB By30B /H. A. Kopenes-
ckuit, E. I1. IToneuntenes -Crapsiit Ockon: THT, 2013

SxoBnesa, Upuna BragumupoBHa bezonacHOCTh MEAUIIMHCKON TEXHUKU: y4eOHOE TO-
coOue IJisi CTYACHTOB BYy30B, 00yJaroIMXcs O HampaslieHuto "buoTexHu4yeckue cucre-
™Mbl 1 TexHosnorun" /U. B. fxosnesa -Crapsriii ockon: THT, 2013

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHUKAUMOHHON ceTn «WHTep-

HeT», He00XO0AMMBIX /LISl OCBOCHUSI AUCHMILIMHBI (MOAYJIsl).

No

/1

Cchlnka Ilosicuenue

BOOK.ru — anextponHas 6ubnuoreynas cucrema (3bC)
COBPEMEHHOM yueOHOI U Hay4HOH TUTepaTyphl.
bubnunoreka BOOK.ru copepXUT akTyaabHYIO JUTEpATypy
[0 BCEM OTpacisiM 3HAHWH, KOJIJIEKIHsI MOMOIHAETCS dJIeK-
TPOHHBIMU KHUTAMHW PAHBIIC U3IaHUS TeYaTHOM BCpCUMH.

http://www.book.ru

ANOyKC.py — 2JIeKTpOHHas OMOIMOTeUHas cucTeMa yueOHOH
http://www.ibooks.ru U HayyHOW JuTepaTypbl. B 52IeKTpOHHYIO KOJJIEKIIHIO
BKJIIOYEHbI COBPEMEHHbIE YYE€OHHKH U TOCOOMS BEAYIIHUX
n3aarenbeTs Poccuu.

[Tnarpopma ScienceDirect oOecrneunBaeT BCECTOPOHHUIN
OXBAaT JIUTEPATyphbl U3 BCeX 00JacTeil HayKH, MPeI0CTaBIIAS
noctyn K 6onee ueM 2500 HauMeHOBaHUH XypHaOB U 00-
nee 11000 KHUT W3 KOJUIEKIINU U3AaTENbCTBA «DIb3EBUPY, a

http://www.sciencedirect.com| Tak’ke OrpPOMHOMY 4YHCIYy 3>KYpHAQJIOB, OIyOJIMKOBAHHBIX

MIPECTHKHBIMUA Hay4yHBIMH cooOuiecTBamu. [lonHoTekcTOBAS
6a3a manHbIX ScienceDirect siBisieTcss HENMpPEB30WICHHBIM
HHTepHeT-pecypcoM Hay4YHO-TEXHHUUECKOW U MEIUIIMHCKON
uHpOpMaLUU U COAEPKUT 25% MHMPOBOTO PhIHKA HAyYHBIX
myOTuKaIuii.

baza manubix Scopus umHAekcupyer Oonee 18 Thic. HauMme-
http://www.scopus.com HOBaHUU J>KYpPHaJOB OT 5 TBHIC. MEXIYHAapOIHBIX H37a-
TEJBCTB, BKIoUas 0onee 300 pocCUIICKUX KypHAIIOB.

Henpes3oiinennas moajepkka B MOUCKE HAYYHBIX TyOJIH-



http://biblioclub.ru/index.php?page=book_red&id=259268
https://e.lanbook.com/book/2329
http://www.book.ru/
http://www.scopus.com/

Kalluil ¥ OpeoCTaBIEHUH CChUIOK Ha BCe BbIIIeANINe pede-
paTtbl U3 OOMIMPHOTO 00BEMA IOCTYITHBIX CTaTEH.
Bo3MokHOCTB NOTy4eHUs: HHPOPMALIUU O TOM, CKOJIBKO Pa3
CCBUTAJIMCH JPYTUe aBTOPHI Ha MHTEpecyomryto Bac craTsio,
IPEJOCTaBIIAETCS CIMCOK 3TUX craTeil. OTciexuBaHue cBo-
UX MyONUKalUi C TIOMOIIBIO aBTOPCKUX Mpoduiiel, a Tak
e paboThl CBOMX COABTOPOB U CONEPHUKOB.

http://www.scirus.com Scirus — OecruiaTHasi MOMCKOBasi CHCTEMA sl TTIOMCKA Hayd-
HOM MHGOpPMAITIH.

Hayunas snextponnas 6ubnuoreka (HOB) comepxut mos-
6. http://www.elibrary.ru HOTEKCTOBBIE BEPCHHM HAYYHBIX HW3JIaHUM BEIYIIUX 3apy-
OEXHBIX U OTCUECTBEHHBIX U31aTEIIbCTB.

«OnekTpoHHas OubIMoTeKa guccepranuiiy Poccuiickoit
I'ocynapcrBennoit bubnuoreku (PI'b) B Hacrosiiee Bpems
7. http://diss.rsl.ru coaepxut 6osee 400 000 mMONHBIX TEKCTOB HaKOOJIEE YacTo
3ampallMBAEMbIX YHTATESIMA JIHUCccepTauuid. EkerogHoe
oruposeiBanue ot 25000 1o 30000 arccepranuid.

8. http://moodle.kubsu.ru Cpena MOTYTBbHOTO JUHAMHYECKOTO O0yUeHUs

7. MeToauyeckne yKazaHusi AJs1 OOyYAlOIIMXCH IO OCBOEHHMI0 TUCHMILIMHBI
(Mmonyais).

K cnemnmanucram pa3iandHbIX obsacTeil 3HAHHUM B HACTOSIIEE BPEMsI IPEIbSIBISETCS -
poxuii nepeueHb TpeOoBaHuil. OAHO U3 BaXKHEHUIIMX — 3TO HAIIMYUE YMEHUS M HaBbIKa CaMOCTO-
ATEIBHOTO MOMCKA 3HAHWM B PA3IMUHBIX MCTOYHMKAX, MX CUCTEMATH3alMs U OLIEHKA B KOHTEK-
CT€ peraeMon 3aJauu.

CrpykTypa yuyeOHOro Kypca HampaBiieHa Ha pa3BUTHE Y CTYJEHTa JJaHHOM CIIOCOOHOCTH.
OpHako pemarollyl0 pojib B 3TOM HUIPaeT CaMOCTOATEIbHas padoTa CTy/IEeHTa U OCO3HAHHOE
y4acTHe B JIEKLIMOHHBIX U Ja00paTOPHBIX 3aHATHAX.

Pexomenayercs mMOCTPOUTH CaMOCTOSITENBHYIO paboOTy TakuM o0pa3oMm, 4TOObI OHa
BKJIIOUAJIA:

- M3Yy4€HHE KOHCIIEKTA JIEKIIMM B TOT XK€ JIeHb, IIOCTIe JIEKLNH;

- M3Y4YE€HHE KOHCIIEKTA JIEKIIMM 3a J€Hb Mepe CIEAYIOLEHN JIEKIHUEN;
- U3YyYEHHE TEOPETUUECKOTr0 MaTepuaa 1o ydeOHUKY U KOHCIIEKTY;
- HOJTrOTOBKY K JJAOOpaTOPHOMY 3aHSTHIO.

Jlia moHMMaHUs MaTepuasa U KauyeCTBEHHOI'O €ro YCBOEHHUS PEKOMEHJyeTcs Takas Io-
CJIEI0BATEIIbHOCTD JCHCTBUMN:

1. Ilocne mpocnymivBaHus JIEKIIMM U OKOHYAHMS y4eOHBIX 3aHSATHH, MpPU MOATOTOBKE K
3aHATUSAM CIEIYIOIIETO JIHS, HY)KHO CHayaja MPOCMOTPETh M 00AyMaTh TEKCT MPOCIyIIaHHON
JICKIUH.

2. Ilpu moAroToBKE K HOBOW JIEKIIMM IIPOCMOTPETH TEKCT MPEABIAYIIEH JIEKIUH, TO1Y-
MaTh O TOM, KaKasi MOXKET OBITh TeMa CJIeIYIOMEH JICKIIUH.

3. B Tteuenue Hexenu BHIOpaTh BpeMs sl pabOTBl C JUTEpaTypoil U HUHTEPHET-
MCTOYHUKAMU 110 TEME.

4. Ilpu moAroToBKe K Ja00paTOPHBIM 3aHATHSAM, HEOOXOAUMO MPOYUTATh OCHOBHBIE MO-
HATHUS U MIOAXO/BI 10 TEME JJOMAIITHETO 3aJaHHUs.

JIONOJTHUTENBHO K M3YYEHUIO KOHCHEKTOB JIEKIIMM HEOOXOIMMO MOJIb30BATHCS YUEOHH-
koM. Kpome «3ayunBaHus» Marepuaina, O4eHb BaXKHO TOOUTHCS COCTOSIHHSI MOHMMAHUS U3ydae-
MBIX TeM TUCHHUILTHHBL. C 3TON LEeNbI0 PEKOMEHIYeTCs IOCiIe U3YUEeHUsl OuepeHOoro naparpadga
BBIIIOJIHUTh HECKOJIBKO YITPAXKHEHUH Ha JTAHHYIO TEMY.



http://www.scirus.com/
http://www.elibrary.ru/
http://diss.rsl.ru/
http://moodle.kubsu.ru/

1

2.
3.
4.

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIYyallbHas ydyeOHas pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO MPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYEHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTelieM W OOy4aroIUMCs HMHBAJIUIOM WM JIMIOM C OTrPaHHYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuens MHGOPMATMOHHBIX TEXHOJIOTHIA, HCMOJIb3yeMBIX NMPH OCYLIECTBICHUH
o0pa3oBaTeJbHOr0 mpouecca mo aucuumanHe. IlepeyeHp He00X0AMMOro NMPOrPaMMHOIO
odecneyeHus
Omnepanmonnas cuctema MS Windows unu Linux.

Komnrerorepnas nporpamma MICROSOFT OFFICE WORD 2007
[IporpaMMbl OHIAHOBOTO KOHTPOJIS 3HAHUN CTYJEHTOB.

[1O nns opranuzanmu yrpaisieMoro u 0e3omnacHoro gocrtymna B IHTepHerT.

9. MaTepI/IaJIbHO-TeXHI/I‘leCKaﬂ 6333, HeoOXoauMast AJas OCYHICCTBJICHUA oﬁpasoBa-
TECJABHOI'O MMpouecca nmo JTMCUUMIIMHE.

MaTepI/IaJIBHO-TCXHI/I‘IeCKOC obecmeueHue JUCIMITIIIMHBI 1

Ne Bun pa6or
OCHAILIEHHOCTh
l. JlekuroHHBIE 3aHATUS | YueOHas ayAuTOpUs Uil IPOBEACHUS 3aHATUN JIEKIIMOHHOIO
tuna 350040 r. Kpacnonap, yn. CraBpononsckas, 149, Ne148C
KommuiekT yue6HoM Mebenmn Ha 30 mecT;
Jocka yueOHasi MenoBas;
Smart SBA 1007274 K0JOHKH ¥ HHTEPAKTHUBHAS JTOCKA;
HoytOyk — 1 mwmt.;
ITpoextop BenQ PB2250;

2. JIaGopatopHble  3aHs- | YueOHas ayIuTOpUs Ui MPOBEICHHs 3aHATUH 1abOpaTOPHOTO

™A tuna 350040 r. Kpacnonap, yn. CtaBponoasckas 149, Nel132C
KommiexT yueOHoit meGenu Ha 30 mect; [locka yueOHas mar-
HUTHO-MapkepHasi; KoMIbloTepHas TEXHUKA ¢ TOKIIOUEHHEM
k cetu "UnTepuer": IIDBM 15 mir.;
[19BM npenopasatens 1 mr.

3. I'pynmoBeie  (MHAMBH- | AyTUTOpHS 7S MPOBEACHUS TPYIIOBBIX M WHIWBUIYAIbHBIX
NyallbHbIE) KOHCYNbTa- | KoHcyapTaui, 350040 r. KpacHomap, yn. CraBpomnosbckas,
1847051 149 Ne209C

KommnekT yue6HO# Mebenu Ha 55 mecT;
Jocka yueOHasi MarHUTHO-MapKepHasi;
JHocka yueOHast MenoBasi;

4. Texymuii  KOHTpOJb, | AyAUTOpUS AJIS TEKYILEro KOHTPOJS U MPOMEXYTOYHOU aTTe-
npoMmexxyrounasi arrte- | crauun 350040 r. Kpacnomap, yn. CraBpomnosbekas, 149,
cTauus Ne209C

KommiekT yaebHol MebGenun Ha 55 mecT;
Jlocka yyeOHasi MarHUTHO-MapKepHas;
Jocka yueOHast MenoBasi;
5. CamocrositenpHas  pa- | [Tomemenue ns camocrositensHOM padoTsr, 350040 1. Kpac-

oora

Hozap, ya. CraBponoisbckas, 149, Ne 208C.
Kommuiext yue6HOM Mebenu Ha 20 mecT;
KommnbroTepHas TeXHUKA C BO3MOKHOCTBIO TIOJKITIOUEHHST K

cetu «MIHTEpHET», MPOrPaMMHBIM 00ECIICUEHUEM B PEKUME




IIOAKJIIOYEHUS K TEPMUHAIILHOMY CEpBEpY, IPOrPaMMON
HKPAHHOTO YBETUYEHUS U JJOCTYIIOM B AJIEKTPOHHYIO HH(OP-
MAaIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.




