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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OCHOBBI PA3BPABOTKU JIA3EPHOM MEJUIIMHCKOM TEXHUKH

Hamnpasnenue noaroToBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3e€pPHBIC

(cmennanbHOCTD) TEXHOJIOTUH
[2] 12.03.03 ®oTonuKa 1 onTOMH(OPMATHKA
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AHHOTALMS

PaccmarpuBaroTcss MCTOpPHSI CO3JIaHMsI, TPUHIMIIBEI paObOTBl U OCHOBHBIE XapaKTEPUCTHKH
Ja3€poB, HCIOJIb3YEMbIX B MEIULUMHCKUX LensX. ONUCHIBAIOTCS MPUHLHUIBI MOCTPOEHUS Ja3epHbIX
MEJUIMHCKUX alllapaToB, YCTPOICTBA JOCTaBKU H3JIyYEHHUS, MHCTPYMEHTbl U MPHUCHOCOOICHMUS,
UCIoJIb3yeMble ¢ HUMU. PaccMaTpuBaroTcsi 0COOEHHOCTH JIa3€pHBIX allapaToB, BBITYCKAEMbIX IS
UCIOJb30BAHUS B DPA3JIMYHBIX OONACTAX MEAMLUHBI, OCHOBHBIE IIOJIO)KEHUS HOPMATUBHOW Oa3bl
UCIOJIb30BAaHUS JIa3€PHBIX anmapaTtoB B MenuiuHe. Pa3Ouparorcs acnekTel Oe3omacHOil paOoThl ¢
JIa3€PHBIM U31yYECHUEM.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

HCHL KypCa — aThb ydalluMCsA OCHOBHBIC IMPCACTABJICHUA 06 HUCTOPUH NOSABJIICHUSA U PAa3BUTUA
Ha3epHOﬁ MCHHHHHCKOﬁ TCXHHKU, (1)I/I3I/I‘-IGCKI/IX OCHOBBI paGOTLI HCIIOJIB3YCMbIX JIs1 €€ CO3daHHuA
JIa3CPHBIX YCTPOﬁCTB, IMPpUHIUIIAX MOCTPOCHUSA JIA3CPHBIX MCIUIHWHCKUX alraparos, 0COOEHHOCTSIX
TaKuX allllapaToB, BbIIMIYCKACMbBIX J[JII HCIOJbB30BaHUA B PA3JIMYHBIX o0OJracTax MCIOUIIUHBI.
Pa36uparoTcst actekTsl 6€30macHOM paboTHI € JTa3ePHBIM U3TYUCHUEM.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

IIpu cocraBneHUH mporpaMmbl y4yeOHON TUCHUIUIMHBI «OCHOBBI Pa3pabOTKHU Jila3epHOM
MEIUIMHCKOW TEXHUKW» MPEAIOaragoch, 4YTo CTyIEHT 3HAKOM C COJEP)KaHUEM OCHOBHBIX pa3JIEoB
KypCOB BBICIIIEH MaTeMaTUKH, 00IIeH PU3UKU U (PU3NIECKON ONTHKH.

B pesynprare OCBOGHMS MaHHOM IUCHMIUIMHBI CTYJEHT JIOJDKEH MOJYYHTb 3HaHUS 00
OCHOBHBIX TOHATUSAX U METOJAaX JIa3epHOM TeXHUKU. B pe3ynbraTre OCBOEHMSI JaHHOW AMCLMILIMHBI
CTYJEHT JI0JKEH IIOHUMAaTh OCOOCHHOCTH BO3/AE€UCTBHUS Ja3€PHbIX U3JIYUEHUN C PA3IMYHBIMU JUIMHAMU
BOJIH U BPEMEHHBIMHM MapaMeTpamMH W HAy4YUTbCS OCYLIECTBIIATH NpPEIBAPUTEIbHBIA BHIOOp THUIIOB
Ja3epHBIX YCTPOMCTB U MHCTPYMEHTAPUS Ui PEIIeHUs] KOHKPETHBIX MEIUIIMHCKUX 3a]1a4.

[IporpaMmoii Kypca npeaycCMOTPEHO, YTO CTYACHT JOHKEH 03HAKOMHUTHCS KaK C MPUHIUIIAMHU
pa3paboTKU Jla3epHBIX MEOUIIMHCKUX YCTPOWCTB, TaK W C KOHKPETHBIMH aKTyalbHBIMH HUX
MIPUIIOKEHUSMU.

3HaHus, NpUOOPETEHHBIE CTYACHTOM MPU OCBOCHHM JAHHOW JUCUMIUIMHBL, HEOOXOAUMBI IS
YCIICIIHOTO 3aBepIICHUsI O0YUECHHUs B paMKax 00pa30BaTebHOM TPOrpaMMBbI.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) odmenpodeccuoHalbHbIe KOMIIETEHIUH:

Kon u HaumeHoBaHme Koz u HanMeHOBaHME WHINKATOPA JOCTHKEHUS KOMIIETCHIINH
KOMITCTCHITHH

YK-1[1, 2] — Cnocoben 3-YK-1 [1, 2] — 3Hate: MmeToauku coopa u 06paboTku
OCYIIECTBIISATH TIOUCK, KPUTUICCKHH | mH(DOpMAINK; akTyaIbHBIC POCCHICKHE H 3apyOeKHbIC
aHaJIU3 U CUHTE3 UHPOpMAITIH, UCTOYHUKHU UHPOopMaIuu B cepe mpodeccnoHanbHOMI
MIPUMEHSITh CHCTEMHBIN TTOJIXOJ ISl | JIeATEIIPHOCTH; METOJ] CHCTEMHOT'O aHAaJIN3a




peuICHUA IMOCTABJICHHBIX 3a/la4

VYK-3[1, 2] — Ciocoben
OCYIIECTBIIATEH COLMATBHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH
CBOIO POJIb B KOMaHI€

YK-6 [1, 2] — CnocoGeH ynpaBisiTh
CBOMM BPEMEHEM, BBHICTPAUBATh U
peanu30BbIBaTh TPAEKTOPUIO
CaMOpPa3BUTHS HA OCHOBE
MIPUHIUIIOB 00Pa30BaHMs B TEUEHUE
BCEU KU3HU

V-VK-1[1, 2] — YMeTh: NpUMEHITh METOAUKH [TOUCKA, cOopa U
00paboTKH MHGOPMAITNH; OCYIIECTBISATH KPUTHICCKUN aHATTN3
U CHUHTE3 HH(OPMAIINH, TOTyYEHHOW U3 Pa3HBIX UCTOYHUKOB
B-VK-1[1, 2] — Bnagets: MeTogamu noucka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CHHTE3a MH(pOpMaInH;
METOAMKON CHCTEMHOTO TTOAX0/Ia JIUIsl PEIICHHSI TOCTABICHHBIX
3a1aq

3-VK-3 [1, 2] — 3HaTh: OCHOBHBIE IPUEMBI U HOPMBI
COITMAJILHOTO B3aMMOCHCTBUS; OCHOBHBIC IIOHITHS U METOIBI
KOH()JIMKTOJIOTUH, TEXHOJIOTUU MEKITUIHOCTHON U TPYIIIIOBOM
KOMMYHHUKAITUH B JCJIOBOM B3aUMOICUCTBUHI

V-YK-3[1, 2] — YMmeTh: ycTaHaBIMBaTh U MOJAEPKUBAThH
KOHTAaKTBhI, 00€CTIEUNBAIOIINE YCIICITHYIO PA0OTy B KOJUIEKTUBE;
MIPUMEHSATH OCHOBHBIE METO/IbI 1 HOPMBI COLIUATIBHOTO
B3aUMOJICHCTBUS TSI peaTu3alfiKi CBOCH POJIH U
B3aMMOJICHCTBUS BHYTPH KOMAaH/IbI

B-VK-3 [1, 2] — BnageTs: mpocTedmuMu METOIaMHu U
MPHEMaMHU COIMAILHOTO B3aUMOICUCTBUS U pabOTHI B KOMaH/Ie

V-VK-6 [1, 2] — YMeTh: 3pPeKTUBHO MIaHUPOBATH U
KOHTPOJIMPOBATh COOCTBEHHOE BPEMSI; HCIIOJIb30BATH METO/IbI
CaMOPETyYJISILIY, CAMOPA3BUTHS U CAaMOOOYUYCHHS

B-VK-6 [1, 2] — BnaneTs: MeTogamMu ynpaBJlieHUs
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSIMH PHOOPETEHHUS.
MCIIOJIb30BaHUsl U OOHOBIIEHUS COLIMO-KYJIBTYPHBIX U
npodecCHOHATIBHBIX 3HAHUH, YMEHUI, U HABBIKOB; METOIUKAMHU
camMOpa3BUTHUS U cCaMO0Opa30BaHUs B TEUEHUE BCEH JKU3HU
3-YK-6 [1, 2] — 3Hatb: ocHOBHBIE TpHEMbI 3()(HEKTUBHOTO
yIpaBieHUs! COOCTBEHHBIM BPEMEHEM; OCHOBHbBIE METOIUKU
CaMOKOHTPOJIsI, CAMOPA3BUTHS M caMOOOpa30BaHUs Ha
MIPOTSKEHUH BCEH )KU3HU

4. BOCIIUTATEJIbHBIA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienn 3amaun BocriuTaHus (KO) BocnurarensHbIi TOTEHITAAT

BOCIIUTAHUS TUCIIUTLITUH

HyxoBHo-HpaBcTBeHHOE | CO3/1aHKE YCIIOBHIA, 1. Mcnionb3oBaHuEe BOCIUTATEILHOIO

BOCIIUTAHUE 00ecreYnBarOIINX, MOTEHIIMaNa 0a30BbIX TYMaHUTAPHBIX
(dhopMHUpPOBaHHE ATUYECKOTO TUCIUTUINH. 2. Pa3paboTka HOBBIX
MBIIUICHHS U WHHOBAIIMOHHBIX KypCOB
npo¢eCCHOHAIBHON TYMaHUTAPHOU U MEXIUCIUTIIMHAPHON
OTBETCTBEHHOCTH yueHoro (B2) | HampaBieHHOCTH.

HyxoBHo-HpaBcTBeHHOE | CO3/1aHKE YCIIOBHIA, 1. Mcnionb3oBaHue BOCIUTATEILHOIO

BOCIIUTAHUE 00ecreYnBarOIINX, MOTEHIIMana 0a30BbIX TYMAaHUTAPHBIX
(dbopMHpOBaHUE TUYHOCTHO- aucUMILTUH. 2. PazpaboTka HOBBIX
LEHTPUPOBAHHOTO MOJIX0/1a B WHHOBAIIMOHHBIX KypCOB
npo¢eCCHOHAIBHON TYMaHUTAPHOU U MEXAUCIUTIIMHAPHOU
KOMMYHHKAIUH, KOTHUTHUBHO- HATNPaBICHHOCTH.

IMOBEACHYCCKHUX W IIPAKTUKO-




[IpodeccuonansHoE 1
TPYyIOBOE BOCIIUTAHHUE

[Ipodeccrnonanshoe
BOCITUTAHUE

OpPUEHTHPOBAHHBIX HABBIKOB,
OCHOBAHHBIX Ha
00IIEPOCCUICKIX
TPAAUITHOHHBIX TIeHHOCTsIX (B3)
Co3znanue ycioBui,
00ecIeYnBaronmx,
(dbopMupoBaHUe TITyOOKOTO
MOHUMAaHUS COLMAIBHON pOIn
npodeccuu, MO3UTUBHOMN U
AKTHUBHOM YCTaHOBKH Ha
LIEHHOCTH N30paHHON
CTIEIMABHOCTH,
OTBETCTBEHHOT'0 OTHOILIECHHS K
poQeCCHOHATBHON
JesTenbHOCTH, Tpy Ry (B14)

Co3anue yCloBHiA,
00ecreunBaroInX,
bopMupoBaHUE HAYYHOTO
MHPOBO33pPEHHUS, KYIbTYPBI

1.Mcnonp30BaHue BOCIUTATEILHOTO
MOTEHIMAJa JUCIATUTHH
€CTeCTBEHHOHAYYHOT'O U
o01enpodecCHOHATIBHOTO MOTYJIS JISI:
- (hopMupOBaHMS MO3UTUBHOTO
OTHOIICHHS K TPOodeCcCur NHKeHepa
(KOHCTPYKTOpA, TEXHOJIOTa),
MOHUMAaHHUS €€ COITHaIbHOM
3HAYMMOCTHU U POJIH B OOLIECTBE,
CTpEMIICHHSI CIIEIOBATh HOPMaM
pohecCHOHANBEHOM ATUKU
MOCPEACTBOM KOHTEKCTHOTO 00Yy4EHHS,
peleHusl PAKTUKO-OPUEHTUPOBAHHBIX
CUTYaIlMOHHBIX 331a4. - JOPMHPOBAHUS
YCTOMYMBOIO HHTEpECA K
poeCCUOHAIBHON e TETHHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENTHO MBICIIUTh, TOHUMATh
3HAYMMOCTb IPOQEeCcCUu MOCPEICTBOM
OCO3HAaHHOT'O BHIOOpA TEMATUKU
IIPOEKTOB, BHIITOJHEHUS IPOEKTOB C
MOCJIeYIOMIEH MyOIUnIHOM
Ipe3eHTalel pe3yIbTaToB, B TOM
qrcjie 000CHOBaHUEM MX COLIMAIBLHON U
MPAaKTUYECKON 3HAUUMOCTH; -
(dbopMHIpOBaHUs HABBIKOB KOMaH/IHOM
paloThl, B TOM YHCIIE PeaTu3alnuu
pa3NUYHBIX TPOEKTHBIX poiieit (uaep,
UCTIOJTHUTEIb, aHAIUTHUK U TIP.)
MIOCPENICTBOM BBITTOJTHEHHS
COBMECTHBIX IPOEKTOB.
2.Mcnionb3oBaHie BOCIUTATEIBLHOTO
NOTEHIMAaa JUCIUIUTMHBL « DKOHOMHKA
U YIIpaBJICHHE B TIPOMBIIUICHHOCTH Ha
OCHOBE MHHOBALIMOHHBIX MOAXO0/I0B K
YIPaBJICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO,
«¥Opuandeckue OCHOBBI
npodeccuHaNbHON AEITeTbHOCTI IS
- (hopMupOBaHHSI HABBIKOB CHCTEMHOTO
BUJICHUS POJIA U 3HAYHUMOCTH
BBIOpPaHHOI TPOdecCcuu B COIHATBHO-
HKOHOMUYECKUX OTHOLICHHUSIX 4Yepe3
KOHTEKCTHOE 00y4eHue
1.Ucnonb30BaHne BOCIUTATEIHLHOTO
MOTEHIIMAJa JUCIUTUIMH/TIPAKTUK
«HayuHo-uccnenoBarenbckas paboray,
«IIpoektHas npakTuka», « Hayunslii




[IpodeccuonanbHoe
BOCIIUTaHUEC

IIOMCKa HECTAHJAPTHBIX HAyYHO-
TEXHUYECKUX/TPAKTHUECKUX
pELIEeHN, KpUTUYECKOTO
OTHOILIEHUS K UCCIIEIOBAaHUSIM
JoKeHay4yHoro toska (B19)

Coznanue ycioBui,
00eCIeYnBaronux,
(dbopMUpOBaHHE CHOCOOHOCTH U
CTPEMJICHHSI CJICIOBAThH B
npodeccuu HopMaM MOBEIEHUS,
00eCTIeYNBAIOIIINM
HPABCTBEHHBIN XapakTep
TPYJIOBOMU JCSITSILHOCTH U
HeciyxeOHoro nmoseaeHus (B21)

CEMUHap» IS
- popMUpOBaHUS TOHUMAHUS
OCHOBHBIX MPUHIIUIIOB B CITIOCOOOB
Hay4YHOTO ITO3HAHUS MUPA, PA3BUTHS
HCCIIEA0BATENIbCKUX KaUeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIbCKUE
MIPOEKTHI IO 00JIACTSAM HAYIHBIX
uccneaoBanuil. 2.Mcrnons3oBanue
BOCITUTATEIHLHOTO TTOTCHIIHAJIA
qucuuiuin "Meropus Hayku U
unxenepun', "Kpurnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHuKkaruu'", "BeeneHue B
cnenuaibHoCTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblil cemunap" mis:

- opMUpOBaHUS CTIOCOOHOCTH
OTJIETISATh HACTOSIIME HAYUYHbIE
MCCIIEIOBAHMS OT JHDKCHAYUHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUpOBaHUS KPUTHUUECKOTO
MBIIUICHUS, YMEHUSI pacCMaTpUBaTh
pa3IUYHBIC UCCIIEOBAHUS C
AKCIEPTHOMN MO3ULMHU TOCPEICTBOM
00CYKJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HMCTOPUUECKHUX MPEATOCHIIIOK
MOSIBJICHUSI T€X WJIM UHBIX OTKPBITUI 1
TEOPHIA.

1.Mcnonb30BaHME BOCIUTATENBHOTO
MOTEHIMAa TUCIUIUIAH
npohecCHOHATBFHOTO MOAYJIS ISt
Pa3BUTHS HABBIKOB KOMMYHHUKAIIUH,
KOMaHJIHOW paOOTHI U TUAEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHUS, CTPEMJICHUS CJIEI0BATh B
MpoeCCUOHAIBHON e TETLHOCTH
HOpMaM TOBeJIeHUs, 00ECTIeUNBAIOIIUM
HPaBCTBEHHBIN XapaKTeP TPYLOBOU
JIESITENIbHOCTH U HECTyKeOHOTO
MOBEJICHUSI, OTBETCTBEHHOCTH 32
MPUHSTHIE PEHICHUS Yepe3 MOATOTOBKY
TPYIIOBBIX KYPCOBBIX paboT 1
MPAKTUYECKUX 3aJJaHH, pelieHne
KEHCOB, MPOXO0XKACHUE MPAKTUK U
noarotoBky BKP.  2.Mcnonb3oBanue
BOCITUTATEIHLHOTO TOTECHIIMAJIA
JTUCIUILIAH TPO(eCCUOHATLHOTO
MOAYJIS JUist: - GOPMUPOBAHUS




MIPOU3BOJICTBEHHOT'O KOJUIEKTUBU3MA B
X0JI€ COBMECTHOTO PEIICHUS KaK
MOJIEJIbHBIX, TAK U MPAKTUYECKUX
3a7a4, a TAKXKE MyTEM MOJIKPEIUICHUE
palMOHAIBHO-TEXHOJIOTHUECKUX
HaBBIKOB B3aMMOJICHICTBHS B IPOEKTHOM
JIeSATeIIbHOCTH dMOIMOHAIbHBIM

s dexTom ycrnenrHoro
B3aUMOJICHCTBUS, OLLYIIIEHUEM POCTa
o0meit 3¢(HEeKTUBHOCTH TIPH
pacrpeiesieHuy MPOEKTHBIX 3a/1a4 B
COOTBETCTBUH C CHILHBIMU
KOMIIETCHTHOCTHBIMH U
SMOIIMOHAJILHEIMH CBOMCTBAMH YJICHOB
MPOEKTHOM TPYyTIIIHI.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIHUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

ILIT

HaumenoBanmue
pasnaesa yueOHo
AUCHMILINHBI

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
paboTsbl, yac.
O0s13aT. TEKyIIMH
KOHTPOJIb (popma*,
HegeJIs)
MakcuMajJbHbIH
0aJi1 3a pazgea™*
ATTecTanus
pasaeaa (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

Henenn

5 Cemecmp

[\
()]

[TepBrrit pazgen 1-8 8/8/0 K-8 3-VK-

Bropoii paznen 9-16 | &/8/0 25 KH1-16 | 3-YK-




A
YK-1,
B-
YK-1,
3-VK-

V-
YK-3,
B-
YK-3,
3-VK-

V-
YK-6,
B-
YK-6

HUmoeo 3a 5 Cemecmp 16/16/0

50

KonTpoabHbie
MeponpusitTusi 3a S
CemecTtp

50

3-VK-

V-
VK-1,

YK-1,
3-VK-
3,

V-
VK-3,
B-
VK-3,
3-VK-
6,

V-
VK-6,
B-
YK-6

* — COKpallleHHOe HauMEeHOBaHKe (POPMBI KOHTPOJIA

*x CyMMa MAaKCHMAJIbHBIX 0annoB JOJDKHa OBITE paBHa 100 3a CEMCCTP, BKIIIOYas 3a4CT H

(unn) sK3aMeH

CoxpallieHre HAaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UU Pa3ZeyioB:

O0o3ua | [To1HOE HAMMEHOBAHME

YyeHHe
KN KoHTpoJib 1o utoram
3 3auer

KAJIEHIAPHBIN IVIAH

Henea | Temsbl 3ansaTuii / Conep:kanue

Jek.,
qac.

IIp./cem.
, yac.

JIao.,
yac.




5 Cemecmp 16 16 0

1-8 IlepBblii pa3ae 8 8 0

1 Tema 1. OcHOBHBIE (pU3MYecKHe NPUHIHIIBI PA0OTHI Bcero aynuropHbIX 4acoB
J1a3epoB. 1 | 1 | 0
Cget. CrioHTaHHOE U BBIHYKJEHHOE U3nyuyeHue. IHBepcHas Omnutaiin
HaceleHHOCTb. [lonoxxurenbHas oOpatHas cBsA3b. ONTUUECKHT | () 0 0
pe3oHarop. Hakauka. IlepBsie na3epsl.

CBoiicTBa JIa3€pHOTO U3TYyUCHHUS.

2 Tema 2. Pa3BuTHe Jia3epHbIX MeAMIMHCKUAX TEXHOJIOTMHA U Bcero aynutopHsIx 4acoB
TexHuku B mupe, CCCP u Poccumn. 1 |1 [0
[IepBble na3epHble anmnapaTsl s MEAULUHBL U UX Ownuaiin
IIPUMEHEHHU. 3a4eM HYXHbI Ja3epbl, padOTaIOLINE B Pa3HbIX 0 0 0
CHEKTPaJIbHBIX JUANA30HAX U C PA3JINYHBIMU BPEMEHHBIMU
xapakrepuctukamu? Kak MeHsuics ga3epHbli apceHan
MEJULIMHBI.

3 Tema 3. OnTuyecKue pe3oHATOPbI Bcero aynuTopHbIX 4acoB
CoOcTBeHHbIe TUIBI KoJiebanuil (Mob1). Posib pe3oHaTOpoB B 1 |1 [0
ONpeACIICHUHN ITPOCTPAHCTBCHHBIX U CIICKTPAIbHBIX Oumnitaiia
XapaKTEPUCTHK JIa3€pOB. Y CTOMUUBBIE U HEYCTONYHBbIE 0 0 0
pEe30HATOPbI

4 Tema 4. OCHOBHBIC THIIBI JIa3ePOB, HCIOJIb3yeMble B Bcero aynuTopHbIX 4acoB
MEIUIUHCKHUX anmnaparax. 1 | 1 | 0
ATIOMOUTTPUEBBIN I'PaHAT — OCHOBHOM KpHUCTaLI, Omnutaiin
KCIOJIb3yEMBIN B Jla3zepax il MeIUIMHbL. JIazepsl Ha 0 0 0
QJIIOMMHATE UTTPUS, AJIEKCAHIPUTE, AaKTUBUPOBAHHBIX CTEKJIAX.

JlamnoBast ¥ moJTynpoOBOIHUKOBas Hakayka. JIazepbl HA TOHKUX
JUCKaX.

5 Tema 4.2. I'a3oBble J1a3epbl. Bcero ayiutopHsIX 4acoB
CO2-nazepsl, HaKa4yKa NOCTOSIHHBIM ToKOM 1 CBY Hakauka. 1 |1 [0
DKcuMepHbIe Ja3zephl. JIazepbl Ha mapax METaJUIoB. OHnnaiin

0 | 0 | 0

6 Tema 4.3. IlosrynpoBogHNKOBBIE JIa3ephbl. Bcero ayiutopHbIx 4acoB
IIepBble Oy POBOAHUKOBBIE J1a3epsl. Jlazeprl Ha 1 | | | 0
rerepocTpykTrypax. [IyTu noBblIeHHs BBIXOAHOW MOIITHOCTH Omnuaiin
M3JIy4YCHH IIOJYIIPOBOJHHUKOBBIX JIa3€POB. 0 | 0 | 0

7 Tema 4.4. Bo1oKkOHHbBIE J1a3epbl. Bcero ayiuTopHBIX 4acoB
Hctopust coBepiieHCTBOBaHUS BOJIOKOHHBIX JIA3€POB. 1 | 1 | 0
OcoOeHHOCTH KOHCTPYKITUU. JIa3ephl HA BOJIOKHAX, Ouwuaiia
aktuBupoBanHbIX Nd, Yb, Er, Tm. 0 | 0 | 0

8 Tema 4.5. Ucnoab3oBanue B jasepax 3¢ ¢exToB Bcero ayutopHbIx 4acoB
HeJIMHEHHON ONTHKH. 1 |1 [0
Jlazepr! Ha rapmonuKax. ONTHYECKHE TTapaMETPHIECKIE OHnaiin
re"epaTtopsl. McnonszoBanue kpucramios ¢ PZIC. JIazeps! Ha 0 0 0
KOMOMHAIIMOHHOM PAacCesIHHUH.

9-16 Bropoii pazaea 8 8 0

9 TeMa 5. PesxxuMbl padoThI J1a3epoB. Bcero ayutopHbIx 4acoB
HenpeprIBHBIN pexum. 1 |1 [0

Ownnaitn
0 |0 |0
10 Tema S5.2. Pe:xxumbl ¢ MoayJisinmei J00pOTHOCTH Bcero aytuTopHbIX 4acoB




PexrM HakoIUIEHNs HHBEPCHON HACEJIEeHHOCTH. Pesxxum
pasrpy3ku pe3oHaTtopa. Pexxum CUHXpOHU3alUU MO,
Y ABTPaKOPOTKHE UMITYJIbCHI.

1 |1 [0
Oumntaiia
0 |0 |0

11

TemMa 6. OCHOBBI TeXHUKH 0e30IacCHOCTH NpH padore ¢
JlazepaMu.

Texnuka OezonacHocTy npu padoTte ¢ nazepamu. CaHUTapHbIE
HOpMBI U IpaBmiia. Kiaccsl oracHOCTH Ja3epHbBIX YCTAHOBOK.
[IpenensHO AOMyCTUMBIE YPOBHHU OOIYUYSHUS 1151 KOKU U
OpPraHoB 3peHusl. Mepbl 3a1IUThI

Bcero AYAUTOPHLBIX 9YaCOB

1 |1 [0
Ownutaiig
0 0 0

12 Tema 7 O01mue NPUHIMIBI HOCTPOCHHUS JIA3ePHBIX Bcero aytuTopHbIX 4acoB
MEIUIUHCKUX ANNapaToB 1 | | | 0
7.1. CTpyKTypHO-(GYHKIMOHAJIbHAS CXEMa JIa3ePHBIX Owunaitn
anmnaparoB. Y CTpOMCTBA KOHTPOJIS U YIIPABIICHUS 0 | 0 | 0
13 Tema 7 O01mMe NPUHIMIBI TOCTPOEHHS JIA3ePHBIX Bcero aytuTopHBIX 4acoB
MeIUIUHCKUX ANNAPaToB 1 | 1 | 0
7.2. CriocoObl JOCTABKY JIA3€PHOTO U3TyUEHUs. ANMIUKATOPBL. | OHaiiH
WHCTpYyMEHTBI M IPUCIIOCOOICHUS 115 JIa3€PHBIX alapaToB. 0 | 0 | 0
14 Tema 8 JlazepHas annapartypa, BolllycKkaemasi 1Jist Bcero ayiuTopHbIX 4acoB
XHPYPIrUH M CHWJIOBOH Tepanuu 1 |1 [0
Amnmapartsl, paboTaronire B 1uamna3zoHax 1 mxm, 1,5 Mxwm, 2 Ounaitn
MKM, 3 MkM, 10 MxM, BuguMoro u Y ®. 0 | 0 | 0
15 Tema 9. Jlazepnasi anmapatypa 1Jis1 HU3KOMHTEHCHBHOM Bcero ayiuTOpHBIX 4acoB
Tepanuu, 0PTaaIbMOJOIMU H JHATHOCTHKH 1 | | | 0
Tepanust, opTanbMOIOrus, IMarHOCTHKA. Ownutaiin
0 K |0
16 Tema 10. Oco0eHHOCTH PerucTPANMU MeTUIIUHCKOM Bcero ayiuTopHbIX 4acoB

TeXHUKH

Cranuu pa3paboTKi MEAULIMHCKON anmaparypbl. Busst
UCIBITaHUH, IPOBOIUMBIX IIpU peructpanuu. Ilopsagok
pEerucTpanyuy MEJIULIMHCKOMN annaparypsl.

1 |1 |0
Ouwutaiig
0 0 0

COKpaH_IeHHLIe HanMMEHOBAHMS OHJIAMH OMIIMM:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DIEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuainsl

AM Aynmo-marepualsl

I1p3 [Ipe3enTanuu

T Tectol

OCM DIEeKTPOHHBIE CIPABOYHBIE MATEPUAIbI
ncC HMHTEepakTUBHBINA CANUT

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




Jns yrayOneHust mMatepuaia Kypca U pacIIMpeHHs] KPyro3opa CTyJIeHTaM JIEMOHCTPUPYIOTCS
KOMIIBIOTEPHBIE MPE3CHTAIIMH U BUACO(UIBMBI U3 CIIEHUAIBHO CO3/IaHHOM 3JIEKTPOHHONW OMOIMOTEKN
1 QUIBMOTEKH IO TeMaM Kypca.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB M0 TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYLIETro,
PYOEKHOTO U IPOMEXKYTOUYHOTI'O KOHTPOJISI IO JUCLUIUIMHE.

CBsa3pb Mexny (opMUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
NIpeJCTaBJICHA B ClIeAyIoIel Tabnuie:

KOMHeTeHHI/Iﬂ I/IHI[HKaTOPLI OCBOCHUA ATTeCTaHI/IOHHOC MeponpusiTue
(KTI 1)

VK-1 3-VK-1 3, K-8, KU-16
V-VK-1 3, K-8, KI-16
B-VK-1 3, K-8, KU-16

VK-3 3-YK-3 3, K-8, KU-16
V-VK-3 3, K-8, KI-16
B-VK-3 3, K-8, KU-16

VK-6 V-YK-6 3, K-8, KI-16
B-VK-6 3, K-8, KU-16
3-YK-6 3, K-8, KI-16

HIxanbl oneHKN 00pa30BaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBLHOTO MEPOTPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakKCUMAaJILHOTO Oajuia BKJIFOUMUTENILHO. TOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1o 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMy OalIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHIITOJTHECHUH
3a/laHui B paMKax TEKYIIEro U MPOMEXYyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBIAETCS B COOTBETCTBUU CO CIEIYIONICH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIIKaJe ECTS y4eOHOM TUCITUTLINHBI

OleHKa «OTIINYHO» BHICTABIISETCS
CTYIICHTY, €CITH OH I'TyOOKO M TIPOYHO
YCBOMII IIPOrPAMMHBIN MaTepual,
HCUEPIBIBAIOIIE, TTOCIIEI0BATENBHO,
90-100 5 — «omauunoy A YETKO U JIOTUYECKHU CTPOMHO €ro
U3JIaraet, yMeeT TECHO YBSI3bIBATh
TEOPHIO C PAKTUKOM, HCTIONB3YET B
OTBETE MaTepualn MOHOTrpaduyecKoit

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIAETCS
75-84 C CTY/IEHTY, €CIT OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY

4 — «xopoutoy
n3jaract €ro, He JOIyCKasa

70-74 D CYLIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIPOC.
65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTYACHTY, €CJIM OH UMCCT




«Y00871eMEOPUMENLHOY 3HaHWS TOJBKO OCHOBHOI'O MaTepHaa,
HO HE YCBOWJI €0 JIeTaleH, T0IycKaeT
HETOYHOCTH, HEJOCTATOYHO MTPABHIIbHBIC
(OpMyNIHUPOBKH, HAPYILICHHS
JIOTUYECKOH MOCIIEI0BATEILHOCTH B
U3JI0)KEHUH IPOrPaMMHOI0 MaTepuaa.

60-64 E

OneHka «HEeyI0BICTBOPUTEIIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTENILHON YacTu
IIPOTPaMMHOI0 MaTepuaa, JOMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
1K KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBIICTBOPUTEILHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU T 92 Jlazepbl 1 BOJIOKOHHAS ONTHKA B OMOMETUITMHCKUX UCCIAEA0BaHUAX : , MOCKBa:
®duzmatiut, 2010

2. 9N b 82 Jlazepsr: npumeHenus u npwioxenus : , Cankr-IlerepOypr: Jlans, 2022

3. OU B 19 Meauuunckas u Ouosorndyeckas ¢pusnka. TecToBble 3aaHUs : yueOHOE TocoOue JIst
BY30B, Mockaa: IOpaiir, 2022

4. 621.37 K89 Brenenue B nazepHyro Meauiuny : Yue6. nocodue, Kysuneunos A.Il., M.: MUOU, 2004

JOITOJIHUTEJIbHAS JIMTEPATYPA:

1. 61 O-62 Ontuyeckas OMomMeauIMHCKas guarHoctuka T.1 , , : @usmatiut, 2007
[MPOTPAMMHOE OBECITEYEHUE:

CrnenmanbHOE MporpaMMHOE oOecriedeHne He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TACIATITAHBI

CHeHI/IaJ'ILHOC MaTepHUAJIbHO-TCXHUYICCKOC o0OecrieueHrne He Tpe6yeTc;1



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

* Ilpu cocraBieHUH MporpamMMmbl Y4eOHOH IUCHMILIMHBI «OCHOBBI Pa3pabOTKH Ja3epHOM
MEIUIMHCKOW TEXHUKW» MPEIoarajgoch, 4YTo CTYyIEHT 3HAKOM C COJIEp’)KaHUEM OCHOBHBIX pa3JIeioB
KYpPCOB BBICIIIEH MaTeMaTHKH, O0IIeH PU3UKU U (HPU3UIECKON ONITHKH.

* B pesynbrare ocBOeHHS NaHHOW IUCHMIUIMHBI CTYJIEHT JAOJDKEH IOJYy4YUTh 3HaHUS 00
OCHOBHBIX MOHATHAX W METoJaX TEXHMKM M (U3MKU Jla3epoB. B pesynbrare OCBOEGHUS TaHHON
JUCLUIUIMHBl  CTYJEHT JOJDKEH IIOHUMaTh OCOOEHHOCTH JIa3epHOTO M3JIy4YEHUS M U €ro
B3aUMOJICHCTBUSA € OWOJOTMYECKUMH TKAHAMU M HAyuUThCs HCIHOJIBb30BaTh HUX MpU BbIOOpe
XapaKTepUCTUK MEIULIMHCKUX allapaToB B 3aBUCUMOCTH OT UX Ha3HAYEHUS.

* [Iporpammolii Kypca npeaycMOTPEHO, YTO CTYEHT J0JKEH O3HAKOMMTHCS KaK ¢ IPUHLIUIIAMU
IIOCTPOEHHUS JIaA3€pHOM MEIULIMHCKOM aInaparypsl, Tak U ¢ IpUMEpaMH €€ pean3alui B KOHKPETHBIX
npubopax.

* 3HaHus, NPUOOPETEHHbIE CTYIEHTOM IIPU OCBOEHUU JAHHOW JHUCUUIUIMHBI, HEOOXOIUMBI IS
YCIIEIIHOTO 3aBEpIIECHUs 00yUEeHUsI B paMKax 00pa30BaTeIbHON IPOrpaMMmBl.

* 3a BpeMsI MPOXOXKACHUS Kypca OCYIIECTBISIOTCS 2 pyOekHbIX KOHTpoutst (1-8 u 9-16 Henenm),
OPOBOJUMBIX B (hOopME KOJIJIOKBHMyMa, B IpOLECCe KOTOPBIX KaXJbli CTyJEHT OTBEYaeT Ha JBa
BOIIpOCA.

B koHIIE OCBOEHHMS IUCLUIUIMHBI CTYJIEHT CAAET 3a4eT, IIe €My IMpeiularacTcs OTBETUThH B
YCTHOH (hopMe Ha TPH BOIIPOCa.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIENA

VYkazaHus 1151 IPOBEICHUS JICKIINI

* Ha nmepBoil nekuuu HE0OXOAMMO cAelaTh MO BO3MOXKHOCTH Hauboisiee JeTajabHbI 0030p
CoJIepyKaHus Kypca, I0Ka3aTh aKTyaJIbHOCTh Kypca U AaTh [I€pEUeHb PEKOMEHJOBAHHOM JINTEPATYPBHI.

® HpI/I IoCJIICA0OBATCIIbHOM OCBCHICHUH Ka)KIIOfI TEMbl HCPEHA H3JIOKCHUCM TCKYLICTO
JICKHMOHHOT'O MaTCpurajia HallIOMHUTDb 00 OCHOBHBIX HUTOrax, JOCTUTHYTBIX Ha NPCAbIAYIIUX JICKIUAX.
C orToil 1enpl0 3a4aTh HECKOJIBKO BOMNPOCOB AYAUTOPUM M NPU HEOOXOJUMOCTH OOCYAUTH HX
KOJIJIEKTHBHO.

* BHuMmareiabHO OTHOCHTBCA K BONPOCAM CTYAEHTOB, IPH HEOOXOIMMOCTH JaBaTh
JIONIOJTHUTENbHBIE TMOJPOOHbIE MOSCHEHHs W NPOBOAMTH OOCYXKJEHHs IO 3aJaBaéMbIM BOIPOCAM
(31ech BO3MOXKEH BbIOOPOYHBIN KOHTPOJIb AKTUBHOCTH CTYJICHTOB).

* [Ipu yreHuu nexuuii no reme 1 creayeT B JOCTAaTOYHOM Mepe CKATO U3II0KUTh HEOOXOAUMBIE
0a30Bble CBEACHUS M TMOHATHUS U3 (U3MKU JIa3epoB, a TaKXKe OOpaTHTh BHUMAaHHE CTYAECHTOB Ha
HeO6XOI[I/IMBIC pasaciibl MATCMATHUKU U OTITUKHU.

* [Ipy yTeHWM JIEKIHA HEOOXOJMMO IO BO3MOXKHOCTH ITOJIB30BATHCS JAEMOHCTPAMOHHBIM
MaTepHUajJoM O KOHKPETHBIX 00pa3lax 3JIEMEHTOB MU YCTPOWCTB JIa3€pHON TEXHUKH, B TOM YHUCIIE
coJiepKalX MH(MOPMAILMI0 O HOBEHIIMX HCCIIEAOBAaHUAX, pa3pabOTKax M AOCTYIHBIX MPOAYKTax B
paccMatpuBaeMoir obsactu. C 53TOM 1enbl0 HEOOXOIMMO CChUIATBCSI HAa COOTBETCTBYIOLIHE
aKTyaJbHble HayYHble W TEXHUYECKUE MyOJIMKALMM, IEMOHCTPUPOBATb TEXHUYECKHE ONMCAHUS U
peKIaMHbIe MaTepHajbl HOBEHIINX KOMMEPUYECKUX MPOTYKTOB B JaHHON 00JIACTH U T.II.



* [Ipu yreHun nexuuii HaubosplIee BHUMAHUE CIEAYET yAeNATh NPUHIUIHUAIBHBIM aclIeKTaM
pa3paboOTKU JIa3epHBIX MEAWIUHCKHX CHCTEM, MO BO3MOXKHOCTH MOMYEPKUBAS OJHOBPEMEHHO
CYUIECTBYIOIINE OOIIHOCTD M JU(PEPEHIHALNIO UCTIOIB3YEMBIX MTOIX00B.

* [lpu uTeHnn JEeKUWH, Tam, TOe pedb HAET O KOHKPETHBIX yCTPOHCTBAaX, 0COOOE BHUMaHHE
clenyeT YAENuTb KaK IPEeAebHBIM OIEHKaM HX BO3MOYKHOCTEH, a TaKXKe TEXHHUYECKH |
TEXHOJIOTUYECKU 00YCIIOBIEHHBIMU OIPAaHUYEHUSM UX XapaKTEPUCTHK U TapaMeTpOB.

* B mpornecce JIEKLIMOHHOIO Kypca HEOOXOOUMO IO BO3MOXHOCTH 4acTO BO3BpalaThes K
OCHOBHBIM HCIIOJIb3yEMbIM OOLIMM MOHATUSAM M (PyHIAMEHTaJIbHBIM OCOOCHHOCTAM (U3UKU U
TEXHUKH JIa3epOB (37€Ch BO3MOXKEH BEIOOPOUYHBIN KOHTPOJIb 3HAHUI U KOMIIETEHTHOCTH CTYICHTOB).

e [lpy yreHuM JEKUUH OKENATEIBHO II0 BO3MOXXHOCTH HCIIOIb30BAaTh E€IUHYIO CHCTEMY
0003Ha4YEHHH.

* [lepen okoHUaHHEM JIEKIIMM HEOOXOAUMO JaBaTh PEKOMEHJAIMH CTYAEHTaM JUIsl OArOTOBKU
K OYEPEIHBIM 3aHATHUAM.

* Ha 3axmounTensHOM JIEKIMH Kypca YIEJNUTh BpeMms Uil 0030pa HauOojiee BaXKHBIX
MIOJIOKEHUH, PACCMOTPEHHBIX B Kypce, OTMETUTh OOIIHOCTh METOAOB Ja3epHOM (QU3MKM M UX
UHJIMBUAyaJIbHbIE OCOOCHHOCTH, BO3HUKAIOIIME NPU PELICHUN pa3IMYHbIX KOHKPETHbIX 3ajad. Takxke
HeoO0xoauMo 0Oosiee 00IIe KOCHYThCS OCHOBHBIX HAlpaBICHUH M NEPCHEKTHB pa3BUTHS Ja3epHOU
MEIULUHCKON TEXHUKHU.

Vka3aHus 110 KOHTPOJIIO CaMOCTOSITEJIHON pabOThl CTYAEHTOB

e Tlo YCMOTPCHUIO NPENoAaBaTciisi, B 3aBUCHUMOCTHU OT HoKeJIaHuH’ CTYACHTOB, 3alaHUC Ha
CaMOCTOSITEIIbHYIO padOTy MOXKET ObITh OOIITUM JIHOO WHIANBUTY TbHBIM.

* [Ipu ucnonb30BaHUM MHIMBUIYATBHBIX 33JaHUH BO3MOXKHO TI0 YCMOTPEHUIO MPETOAaBaTEs
TpeOOBaTh OT CTYJEHTAa MUCHMEHHBIM OTYET O MpoJenaHHOi padore. C IeNbI0 KOHTPOJS KadecTBa
BBITIOJTHEHUS CAMOCTOSATEIbHON PabOThl MIPUMEHSATh WHANBUAYATbHBIE KOHTPOJIBHBIE BOMIPOCHL.

* [Ipu npoBepke OOIMIMX 3aJaHUN CIIEAYET BECTH KOJUICKTHUBHBIE 0OCY)KICHUS CO CTYACHTaMH,
OCOOCHHO 3TO KacaeTcs paslielioB, B KOTOPBIX OCBEIIAIOTCS KOHKPETHBIC CXEMHBIC U TEXHHYECKHE
peuiCHrd, UCII0Jb30BAHHLIC B KOHKPCTHLIX JIA3CPHBIX MECAULIMHCKHUX allliapartax U MHCTPYMCHTApHUU K
HHUM.

ABTOpP(BI):

MunaeB Bnagumup [TaBnoBuy, K.T.H., TOIIEHT



