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AHHOTaIUI

HucuuruinHa «IIpuMeHeHue na3epoB B MEOUIMHE» BXOIUT B 00pa3oBaTEIbHYIO
IpOTrpaMMy BBICIIETO OOpa30BaHWs 1O HAIPABICHHIO MOATOTOBKH/ cnernmaimbHocTH 12.03.02
«OnToTexHHKa» HalpaBleHHOCTH «ONTHUKO-3JIEKTPOHHBIE IPUOOPHI M CUCTEMbD». J{MCIUITIIMHA
peanuzyercs kapeapon «Ne2 1.

JlucuuiuinHa HaueneHa Ha (POpMUPOBAHUE Y BBIITYCKHUKA CIEIYIOIINX KOMIETEHIIUI:

[NIK-3 «CrnocoOHOCTh K aHAU3y, pacyeTy, MPOEKTUPOBAHHIO M KOHCTPYHPOBAaHUIO B
COOTBETCTBUM C TEXHMYECKHUM 3a/laHUEM THUIIOBBIX CUCTEM, HPHUOOPOB, ONTOTEXHMKH Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YpPOBHSX, B TOM YHCJIE C HCIOJIb30BAHUEM CHUCTEM
aBTOMATU3UPOBAHHOTO IPOECKTUPOBAHUSY,

ConepxaHue AMCUUIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX Kak C (pu3mKo-
XMMHUYECKMMH OCHOBAMM B3aUMOJEHCTBUS JIA3EpPHOTO M3JIy4YECHHs Pa3IMYHON MHTEHCUBHOCTH C
OMOJIOTHYECKMMHU TKAaHSMH, TaK U CO CHOCO0AMH M METOAMKAMHU TaKOTO B3aMMOJCHCTBHS,
OpUMEHSeMbIMH B JledeOHbIX wLeasix. Kypc AQucuuIuiiHbBl BKIHOYaeT B cedsl paccMOTpeHHE
OCHOBHBIX THUIOTE3, OOBACHSIOUIMX MEXAaHU3M B3aMMOJEUCTBUS JIA3€pPHOIO U3IYUYEHUS U
OMOJIOTMYECKUX TKaHEeH M OpPraHu3MOB; OCOOEHHOCTEH NpPUMEHEHUs (PU3HMOTepaneBTHYECKON
MEIUIUHCKON ammapaTypbl, METOZO0B (OTOJUHAMUYECKOW M JIA3€PHOM HHTEPCTUIIHAILHOU
TEepMOTEpanuu, IPUMEHEHUS JIa3epPOB B XUPYPruuecKoil MpaKkTUKe, a TaKKe OCHOB O€3011aCHOCTH
IIPU SKCILTyaTalluy JIa3€pHBIX YCTaHOBOK.

B xone ocBOeHUS AUCUUIUIMHBI CTYACHTaM NpeAIaraeTcs U3y4uTh CIIOCOOBI HACTPOMKU
Ja3epoB, PEryJIMPOBAHUS UX XaPAKTEPUCTUK, (POKYCHPOBKM UX HM3IyYEHUS U IOCTUPOBKU Ha
npumepe He-Ne-nazepa.

[IpernonaBanne IUCHMIUIMHBI TPEAyCMATPUBAET ClEAyIoUIHe (OpMbI OpraHU3aluu
y4eOHOro npouecca: JeKIHH, TPaKTUIECKUE 3aHATHS U CAMOCTOSTEIbHYIO Pa0OTy CTYJCHTOB.

[IporpamMMoii AMCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYLIUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTanus B popme 1udHpeHIUpOBaHHOTO 3aueTa.

SA3pik  00ydeHMs 1O JUCHMILIMHE «pycckui». OOmas TpyJI0eMKOCTb OCBOCHMS
MUCLHUIIIMHEI COCTABIIAET 3 3a4eTHRIX euHuIbI, 108 yacos.

SI3bIK 00yUEHHUS 10 AUCITUTUTMHE «PYCCKUNY.



1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUILIIMHE
1.1. [enu npenogaBaHust JUCUUIUIHHBI

Ilenbto mpenojgaBaHusi JUCUUIUIMHBI SIBJISETCS O3HAKOMJICHHE CTYJIEHTOB C OJHUM U3
BaXHBIX M TEPCIEKTUBHBIX HAIIPABJICHNUN DPAa3BUTUS W NPHUMEHEHUS Ja3epHOM TEXHHKH — C
IPUMEHEHUEM JIa3€pOB B KIMHUUECKON MEAUIINHE.

N3zyuenne nucuumianssl «IIpuMeHeHue J1a3epoB B MEJUIMHE» CIIOCOOCTBYET MOJIyUYEHUIO
CTYyJIEHTaMH HEO0OXOUMbIX 3HAHUN U HABBIKOB B 00J1aCTH KCIIOJIb30BAHUS JA3€PHOTO U3ITyUEHUS
B KJIMHUYECKOM MEIMUMHCKOM mnpakTuke. Kpome TOro, wusyueHue 5TOM AUCLMIIIUHBI
CIOCOOCTBYET CO3JaHMIO 00pa30BaTENbHOM Cpelbl JUIsl IMPENoAaBaHUsI CMEXKHBIX JHUCHUIUIMH.
[MonunucuunianHapHoe k€ B3auMOJEHCTBHE B paMKax oOuiero HampasiieHHs «ONTOTEXHHKa»
MO3BOJIAET CTYJIEHTaM pa3BUBaTh U IIHMPE JIEMOHCTPUPOBATH HABBIKM B ATOW 00JIaCTH, B TOM
YuCJIe U HaBBIKU, OpPMUPYEMbIE YKa3aHHOM JUCIUIUIMHOMN.

W3yyenne mucnumiubbel  «llpuMeHeHne na3epoB B MEAULMHE»  CIIOCOOCTBYET
COBEPILEHCTBOBAHUIO M  Pa3BUTHIO MHTEIUIEKTYQJIbHOTO U  OOIIEKYJbTYpHOI'O  YpPOBHSA
MOJMOTOBKU CTYAEHTOB, PACIIUPEHUI0O MX HAYYHOIO KPyro3opa Ha OCHOBE OOYy4YEeHMsI HOBBIM
3HAHUSAM U METOJIaM MCCIIEJOBAHUM.

HenocpeacrBeHHbIMU LI€TISIMU  NIpENOJaBaHusl JUCUUIUIMHBL «lIpuMeHeHue ma3epoB B
MEIULIMHE» SIBIISIFOTCS:

— u3yueHue 53(PQeKToB B3aMMOACUCTBHS JIA3EPHOTO HU3IYYEHHS C OHOIOTHYECKUMHU
TKaHSAMA U OOBEKTaMU,

— O3HAKOMJICHHE C BO3MOXXHBIMH OOBSCHEHMSAMU MEXAaHHU3MOB, JIEXKallUX B OCHOBE
B3aMMOJICHCTBHS JIa3€pHOI0 M3Iy4YEHHUS C OMOJIOTMYECKMMHU TKaHSAMHU U OOBEKTaMH B
LEJIOM;

— O3HAKOMJICHHE C OCHOBHBIMM 33JayaMH M HAIpPaBICHUAMU MEIUKO-OMOJIOrHYeCcKOro
MCII0JIb30BaHUs J1a3€pPOB,;

— H3YyYEHHE OCHOBHBIX ITyT€H COBEpLICHCTBOBAHUS MEIUIMHCKOM Jla3epHONW TEXHHMKHU Ha
OCHOBE aHaJIM3a MPEUMYILECTB U HEAOCTATKOB NPUMEHEHHS Ja3€pOB B MEIULMHCKON
KIIMHUYECKOW MPAKTHUKE;

— (dopmupoBaHue yMeHuUsi coOMpaTh U aHATU3UPOBATh HAYYHO-TEXHHUUECKYIO HH(OPMALIHIO
10 TEMATUKE UCCIIEIOBaHMs, ONIPEIEICHHOTO PaMKAMM JUCLUILINHBI,

— (¢GopMHUpOBaHME YMEHHUS UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCIMITIINH B HpO(i)eCCHOHaJII)HOfI JACATCIIbHOCTH, IMPUMCHATH METOJbI
MAaTEMaTUYCCKOTO aHaJlIn3a U MOACIUPOBAaHUA, TCOPECTHUICCKOI'O U SKCIICPUMCHTAJILHOT'O
HUCCICI0OBaHUA

- CbOpMI/IpOBaHI/Ie YMEHUSA YUUTBIBATH COBPEMCHHBLIC TCHACHIIMNU PAa3BUTHA U UCIIOJIbB30BATh
JOCTH)KEHUSI OTEUECTBEHHOM U 3apyOeXHOM HayKu, TEXHUKH M TEXHOJIOTUU B
poeCCUOHAIBHON JeSTETHHOCTH.

1.2. JucuurmuvHa BXOAUT B  COCTaB  4acTH, (OPMHUPYEMOHl  y4aCTHHUKaAMH
00pa3oBaTeNIbHbIX OTHOIIEHUH, 00pa30BaTeNIbHOI MporpamMmbl BhICIIEr0 00pa3oBaHus (najnee —
OIl BO).

1.3. TlepeyeHp MIaHUPYEMBIX PE3yJIHTATOB O0YUYEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoenust OI1 BO.

B pesynbrare m3ydeHHs AUCIUIUIMHBI OOYYArOIIUICS MOJDKEH 00JIafaTh CIEAYIOIIMMA
KOMIIETEHIIMSIMUA MM UX YacTsAMU. KoMIeTeHIIMM U UHAMKATOPbI UX JOCTHXKEHHs MPUBEICHbI B
tabnuue 1.

Tabnuua 1 — [lepeyeHp KOMIETEHIIMHA U MHIUKATOPOB MX JIOCTHKECHHUS

Kareropus (rpynna) | Konx u HaumenoBanue | Kon m HauMeHOBaHUE MHIMKATOPA JOCTUKEHUS

KOMIICTCHIINU KOMIICTCHIIU KOMIICTCHIINU
ITK-3 Cnoco6nocts k| [1K-3. JI.1 pa3pabarbiBaeT hyHKIIMOHAILHBIE U
[IpodeccronansHbie | aHATU3Y, PacyeTy, CTPYKTYPHBIE CXEMBI OIITOTEXHUKH, OIIPEAEIIAET
KOMITETCHITHH MIPOCKTHUPOBAHUIO U (bu3nvecKre MPUHIIMIBI JEHCTBUS YCTPOICTB B

KOHCTPYUPOBAHHIO B COOTBCTCTBHUH C TCXHUYCCKUMU TpCGOBaHI/ISIMI/I C




COOTBETCTBHH C
TEXHUYECKUM
3aJJaHUEM THUIIOBBIX
cucTeM, puodopoB,
ONTOTEXHUKH Ha
CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCIIE C

WCTIOJIb30BAHUEM TEOPETHYECKUX METOIOB U
NPOTPaMMHBIX CPEJCTB NPOCKTUPOBAHUS U
KOHCTPYHPOBAHHUS

I1K-3. 1.2 paccunuThIBAET, BU3YIU3UPYET U
MOJICIUPYET IEHCTBHE ONTHYECKUX HIEMEHTOB
Y CHUCTEM C UCIIOJIb30BaHUEM
CTEIUAIM3UPOBAHHOTO IPOTPAMMHOTO
obecrieueHus, 00pabaThIBaeT U AaHATU3UPYET

HUCIIOJIB30BaHHEM PE3YIIBTATHI pacucTa C UCIIOJIBb30BAHUCM
CUCTEM CIICIUAJIM3UPOBAHHOI'O TPOTPAMMHOI'O
ABTOMATHU3WPOBAHHOI'O oOecreyeHus

IMPOCKTUPOBAHUA

2. Mecro nucuuiinHel B ctpykType OI1
Jucuunnuna Oa3upyeTrcs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX OOYYaIOIMMUCSA MpU

U3yUYEHHUH CIIETYIOIUX AUCIUIIINH:
— «DNEeKTPOTEXHUKA;
— «DJEKTPOHUKAY;

— «DNeKTpOoNUTaHUE YCTPOICTB U CUCTEM;

— «MHKpOIIPOIIECCOPHAs TEXHUKAY;

— «OCHOBBI KBaHTOBO# JIEKTPOHUKIY,
— «[IpukagHas MEXaHUKa,

— «OCHOBBI ONITHKHNY;

— «[IpukinagHas MEXaHUKa,

- ((HpOPI?»BOI[CTBCHHaH (Hay‘lHO-I/ICCJ'ICI[OBaTCJ'ILCKaH pa60Ta) IIpaKTHUKa»;
3HaHI/I$I, IMOJIYYCHHBIC IIPpH H3YYCHUU MaTcpualia I[aHHOI\/JI JUCHUIINIMHBI, UMCIOT KakK
CaMOCTOATCIbHOC 3HAYCHUC, TAK U UCITIOJIB3YIOTCA IPH U3YUCHUHN APYTUX JUCHHIIIINH:

«IIpoeKTHpOBaHUE JIa3EPHBIX CUCTEMY;
«OnTuka 1a3epoBy;

«OHTHKO-BJ’ICKTPOHHBIC HpI/I60pLI OXpaHHOﬁ n no>1<apH0171 CUTHAJIN3allln)),

«BOIOKOHHO-ONITUYECKHE CUCTEMBI TIepeiadn HHpopMarmmy.

3. OOBeM U TPYIOEMKOCTh JTUCITUTLIAHBI
Jlanubie 00 0o0IIeM 00beMe MUCIUIUIMHBI, TPYJAOSMKOCTH OTACIbHBIX BHIOB Yy4EOHOM
paboThI IO AUCIMIUIAHE (M pacpeelICHUe 3TOH TPYAOEMKOCTH TI0 CEMECTpaM) MPEICTaBICHbI B

Tabimue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCITUIIITUHBI

TpyaoemkocTs Mo
Bun yueOHoOM paboTh Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKocmp oucyunIuHl, 3/ 108 3/ 108
3E/ (uac)
Ayoumopnsie 3anamus, BCETO 4ac. ol ol
B TOM YHCIIE!

neknuu (JI), (wac) 34 34

npakTuyeckue/cemunapckue 3anarus (I13), 17 17

(dac)

naboparopabie padotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (1ac)

9K3aMeH, (4ac)




CamocmoamenvHas paboma, Bcero (dac) S7 S7

Buo npomesxcymounoii ammecmayuu’ 3a4er, Tndd
mudd. 3auger, sx3amen (3auer, Hudd. 3auy, ’ Hudd. 3aq.
K3 %) 3au.

*k
IIpumeuanue:  kaHaupaTcKuii SK3aMeH

4. CopepxaHue JUCIUTUIIMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIIUILUIMHBI ITO pa3jieiaM U BUaM 3aHSATHI.
Paznensl, TeMBI AUCHUILTHHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabmuna 3 — Pa3ensl, TeMbl AUCIUILINHBL, HX TPYAO0EMKOCTh

Pazgensl, TeMBbI TUCIUILIHHEL Jlexmmm | 13 (C3) JIP KII CPC
(qac) (gac) (gac) (gac) (gac)
Cemectp 7
Pasnen 1. Beeneuue. 1 0 0 0 0
Paznen 2. DU3UKO-XUMHUYECKUE OCHOBBI 6 0 0 0 0

BBaHMOI[eP'ICTBI/IH JIa3€PHOI'0 U3JTYy4YCHHUA paSHH‘IHOﬁ
MHTEHCHUBHOCTH C OMOJIOTHYECKHUMH TKAHSIMU.

Paznen 3. OCHOBHBIE THIOTE3bI, OOBICHSIIOIINE 2 0 0 0 0
MEXaHU3M B3aUMOJIENCTBUSA HU3KOMHTEHCUBHOTO
Ja3€PHOTO U3TYUYCHUS U OMOJIOTUISCKUX

OpPTaHU3MOB.
Paznen 4. ®U3nOTEpaNIeBTHUECKAS METUITHCKAS 5 0 0 0 0
ammaparypa.

Paznen 5. doTtonnHamMudeckas tepanus. JlazepHas 3 0 0 0 0

HUHTCpCTUIHAJIbHAA TCPMOTCpAIIL.

Pazgen 6. OCHOBBI TEILUIOBOTO BO3JAECUCTBUSA 5 0 0 0 0
JIa3epHOTO U3JTYUYCHHUS Ha OMOIOTHYCCKHE TKAHH.

Paznen 7. CpeAicTBa IOCTABKH JIA3ePHOTO M3IyUYcHHs| 4 0 0 0 0
K O0BEKTY BO3JEHCTBUS.

Paznen 8. MeauIMHCKUE JIa3epbl, IPUMEHSIEMBIC B 4 0 0 0 0
XUPYpPTrUYEeCKON PAKTHKE.

Paznen 9. OnTHYecKue HAKOHCUHUKY, TIPUMEHsIeMble| 4 0 0 0 0
B JIA3€PHOU XUPYPIrUH.

Paznen 10. [IpumeneHue 1a3epoB B 0 6 0 0 0
otranpMororun. JlazepHas KOppEKIHs 3pEHHUSI.

Paznen 11. [IpuMeHeHne na3epoB B COBPEMEHHOM 0 8 0 0 0
KOCMETOJIOTHH.

Paznen 12. JlazepHble METOIbI IMATHOCTUKH. 0 0 0 0 14
Paznmen 13. [IpumeHeHHE T1a3epOB B COBPEMEHHOMN 0 0 0 0 14

XUPYpPrUu.




Paznen 14. [IpumMeHeHre HU3KOMHTEHCUBHOTO 0 0 0 0 14

Ja3epHOTr0 U3Ty4YEHUS B KauecTBe
¢du3noTepaneBTUUECKOro hakropa.

Paznen 15. TpeGoBanus k 6€30maCHOCTH NpU 0 0 0 0 15

OKCILTyaTalluu JIa3€PHBIX YCTAHOBOK.

Pazgen 16. TpeboBaHust K HACTPOMKE, PETYIMPOBKE, 3
HaJIaJIKe, FOCTUPOBKE M (DOKYCHPOBKE U3ITYUCHHUS
Ja3epHBIX YCTAHOBOK.

HUroro B cemectpe: 34 17 0 0 57

Hroro:

34 17 0 0 57

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copepxannie pa3aesioB U TeM JIEKIIMOHHBIX 3aHATUN MIPUBEICHO B Ta0muIiie 4.

Ta6JII/ILIa 4 — Coz[epxcaHI/Ie pa3AacyioB U TEM JICKIHMOHHOT'O ITUKJIA

Howmep
paszena

HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Beenenue.
Tewma 1.1 — OcHOBHBIE CBOMCTBA JIA3E€PHOTO U3JIYYECHHUS.
Tema 1.2 — Buasl portobuonornueckux 3gp¢pexroB. Bo3MokHOCTH U OCHOBHBIE
HaIpPaBJICHUS UX IPUMEHEHUS B MEUIIMHCKON KIIMHUYECKOW ITPaKTUKE.
Tema 1.3 — Knaccuduxanusi METUIMHCKOM J1Ta3epHON anmnapaTypbl U OCHOBHBIE
THUIIBI JJA3€POB, IPUMEHSIEMbIX B MEIUIIMHCKON KIIMHUYECKOW MTPAKTHKE.

Du3NKO-XUMHUYECKHE OCHOBBI B3aUMO/IelCTBHUS JIA3ePHOI0 U3JTyYeHHUs

Pa3JIMYHON MHTEHCUBHOCTH ¢ OHOJIOTHYECKUMU TKAHAMM.

Tewma 2.1 — OCHOBHBIE MTOCTYJIATHl KJICTOYHON TCOPUH. DIIEKTPUICCKHE CBOHCTBA

KJIETOYHBIX MEMOpaH.

Tema 2.2 — B3anMoielicTBHE JTa3epPHOTO M3ITYICHHSI CO CPEIaMH.

Tema 2.3 - BaumopeiicTBre HU3KOMHTEHCUBHOTO JIA3€PHOTO U3IIyYEHUS C

OHMOJIOTMYECKUMH TKAHSIMH.

Tema 2.4 - TepaneBTHUECKOE ACHCTBHE HU3KOMHTEHCHUBHOTO JIA3€PHOTO

W3ITy9YCHHUS.

OcHOBHBIE THNOTE3bl, 00bSICHSIONIAE MEXAHU3M B3aMMO/1eiiCTBUS
HU3KOMHTEHCUBHOIO JIA3€PHOT0 U3JIYYeHUS U OMOJIOTHYECKUX OPraHu3MOB.
Tema 3.1 — 'unoressl, OOBICHIIONINE MEXAHU3M B3aHMOIEHCTBHS
HU3KOMHTEHCHUBHOTO JIA3€PHOTO U3ITyYCHHS M OMOJIOTHYECKUX OPTraHU3MOB.
Tema 3.2 — DHeprouH()OPMAIMOHHBIN MTOAX0] K 00BICHEHUIO TEPATIEBTUICCKUX
3¢ (PEeKTOB HU3KOMHTEHCUBHOTO JIa3€PHOTO U3ITyYCHHS.
Tema 3.3 - KBaHTOBO-MeXaHHUECKHUN TTOIX0]] K O0BSICHEHUIO TePANIEBTUIECKUX
53¢ (HeKTOB HU3KOMHTEHCUBHOTO JIA3€PHOT0 W3JTyUEHHSI.

dusnorepaneBTHYECKAs MeIUIMHCKAS ANNAPATypPa, OCHOBHbIM
BO3/eiicTBYIOIINM (AKTOPOM B KOTOPOii ABJISIETCS HU3KOMHTEHCHBHOE
JIa3epHOe M3Jy4YeHHe.
Tema 4.1 — ba3oBast KOHCTPYKIMS MEIUIIUHCKOIO JIa3epa.
Tema 4.2 — IIpoTuBOIIOKa3aHNs K IPUMEHEHMIO JIa3epHON (pU3HOTEpaNUH.
Tema 4.3 — Metoauka nposeaeHus (hrU3noTepaneBTHIECKUX npoueayp. JlazepHas
aKyIyHKTYypa.
Tema 4.4 — HuzkosHepreTuueckue J1a3epHble YCTAHOBKH, IPUMEHsIEMbIE B




MEIHMIIMHCKON TEPANIEBTHYECKON MPAKTUKE.

doToguHAMUYeCKas Tepanus. JlasepHass HHTepCTUHHAIbHAS
TepMOTepanus.
Tema 5.1 — doToaguHamMuueckast Tepanusl.
Tema 5.2 — Jlazepnast uaTepcTUnManbHas Tepmotepanus (JIUTT).
Tema 5.3 — Annapatypa 11 nposeaenus OT u JIMTT: na3epHble annapartsl
«JlaxTa-Muiion».

OCHOBBI TEIIOBOI0 BO3ACHCTBHS JIA3ePHOI0 U3JIy4eHHUsI HA OHOJIOrTHYeCKHue
TKaHU.

Tema 6.1 — Peakunu OMOJIOTHYECKUX TKAHEH HA BO3JICUCTBHE JIA3EPHOTO

U3ITy4YeHUs, 3aBUCSIINE OT TEeMIIepaTypbl Harpena.

Tewma 6.2 — OCHOBHBIE THUIIBI JIA3€POB, IPUMEHSIEMbIE B XUPYPIHUUECKON

MIPAKTHKE.

CpeacTBa 10CTaBKH JIA3€PHOI0 U3J1y4eHHsI K 00bEeKTY BO31eiCTBUSA.
Tema 7.1 — Knaccudukarust cucteM JOCTaBKH JA3€PHOTO U3ITyUCHHS.
Tema 7.2 — CBETOBOJBI.

MeauuuHcKuUe Jia3epbl, IPpMMeHsieMble B XUPYPIrU4ecKoi NpaKTHKe.

METOJaMU.

Tema 8.1 — IIpeumyiiecTBa Jia3epHOM XUpypruu nepes TpaauliMOHHbIMU

Tema 8.3 — Jlazepsl, IpUMeEHsEMbIE B XUPYPIrHUECKON MPAKTUKE.
Tema 8.2 — OcHOBHBIE 00J1aCTH IPUMEHEHHS JIa3€POB B XUPYPIHUU.

TTX 1 0coOeHHOCTH.

OnTnyeckne HAaKOHEYHUKHU, IPUMEHsieMble B JIa3ePHON XHPYPIrUM.
Tema 9.1 — OcHoBHBIE TPeOOBAHHUS K aANIIIMKATOPAM.
Tema 9.2 — AnnnukaTopsl ¢ pacX0oAUMOCTBIO JIA3EpHOTO JIyya.
Tema 9.3 — CBeToBOABI U1l SHAOCKOINYECKOTO IPUMEHEHMS.
Tema 9.4 — OxoHEe4HBIE YCTPONCTBA [ JIA3EPHOU XUPYPrUUECKON anmaparypsl,
npeziaraemele npeanpustTueM «MUJIOH»: obnactu npuMeHeHus, OCHOBHBIE

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJIOEMKOCTh

Ne
()
Ne Tembl mpakTHUECKUX DOpMEI MPAKTHIECKAX TpynoemkocTs, | pasnena
/i 3aHATHIH 3aHATHH (4ac) JMCIAIT-
JIMHBI
Cemectp 7
1. | IIpumeneHue na3epos B IPYMIIOBBIE TUCKYCCHUU TI0
oranemonoruu. JlazepHas | Teme MpencTaBICHHBIX 6 10
KOPPEKIIHSI 3pEHHUSI. CTYACHTaMH TIPE3CHTAIIH
2. | IlpumeHeHue na3epoB B TPYIIIOBBIE JTUCKYCCHUU IO
COBPEMCHHOM TEMe NpeICTaBICHHBIX 8 11
KOCMETOJIOTHH. CTYACHTaMH IpE3CHTAINI
3. | TpebGoBaHus K HACTPOIKE, IpPyNIOBBIE JUCKYCCUU 10 3 16
peryJImpoBKe, HaJaKe, Teme IpeJICTaBICHHBIX
IOCTHPOBKE B (DOKYCHPOBKE




YCTaHOBOK.

U3ITyYEHUSs JIa3epHBIX CTyJEHTaMH Mpe3eHTaIHi

Bcero:

17

4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb IPUBEACHBI B Ta0MIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHSI U UX TPYIOEMKOCTb

Ne
/11

HaumenoBanue nabopaTopHbIX paboT

Ne
TpynoemkocTs, | paszuaena
(dac) JIUCIIAI
JINHBI

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTupoBaHue/ BBIIIOJIHEHUE KYPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs

Bugsl camoctosTenpHOM pa6OTLI " €€ TPYAOCMKOCTDh IPUBCACHBI B Ta6J'II/ILIe 7.

Tabnuna 7 — Bunibel camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

Bux camMocTosiTensHON paboThHI Bcero, |Cemectp 7, yac
qac

CamocrosiTesbHast padoTa, BCEro 93 93

H3yUYeHHE TEOPETHYECKOTO MaTepraa 45 45
muciuiuiuHbl (TO)

KkypcoBoe mpoektupoBanue (KII, KP)
pacuerHo-Tpaduueckue 3ananus (PI'3)
BhINOJIHEHKE pedepata (P) 45 45
MOJATOTOBKA K TeKymiemy kKoHTpoto (TK) 3 3

nmomarraee 3ananue ([13)

KOHTPOJIbHBIE paboThl 3a0uHKMKOB (KP3)

5. Ilepedenp y4yeOHO-METOAMYECKOTO OOECTIEUCHUS
JUUISL CAMOCTOSTENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOANYEeCKHE MaTepuabl sl CaMOCTOSTENbHOW paboThl O0ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepedeHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX W3JaHUN
[lepeyeHb nevaTHBIX U IEKTPOHHBIX YUEOHBIX M3/1aHUI NMpUBeIeH B Tadmule 8.
Ta6mmia 8— IlepeueHp MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3JaHUN

| HIudp/ | bubnuorpaduueckas ccpuika

| Kommuectso sx3eMmispos |




URL anpec B OHOJMOTEKE

(KpoMe 3NIEeKTPOHHBIX
9K3EMILISIPOB)
615.47 TexHuueckue METOJIbI 50
T38 JIeYeOHBIX BO3AEHCTBUIA. Cryn.otnen, bBM, 2016
YibTpa3BykoBas U JIa3epHas
¢uszmorepanus: ydeOHOe TmocobOue/
K. B. 3aituenko [u ap.]; C.-Iletep0.
roc. YH-T a’pOKOCM.
npubopoctpoenus. - CII6.: T'OY
BIIO "CII6I'YAIT", 2011. - 110 c.:
ui.. - bubmuorp.: ¢. 108 (12 Ha3B.). -
ISBN 978-5-8088-0668-9.
61 Teopuss W TEXHUKA MPUMCHCHUS
K 78 CBY »1eKTpOMAarHUTHBIX BOJIH B 57
MEIULIUHE: VYuebno-cnpaBounoe | Crya.otnen, bM, 2016

nocoobue/B. H. Kpacwok, A. P.
becryrun, A. 10. Menbnukosa. Ilon.
pean. A. HO. MenbaukoBoit. C.-
ITerep6. TrOC. yH-T  a’3pPOKOCM.
npudopoctpoenus. - CII6.: TOY
BIIO "CII6I'YAIT", 2014. - 308 c.:
ui1. Umeet rpud YMO By30B PD 1o

00pa3oBaHUIO B obnactu
PaIHOTEXHUKH, 9JIEKTPOHUKH,
OHMOMeE TUIIMHCKOM TEXHUKHU u
asroMatu3anuu. - ISBN 978-5-8088-
0896-6.

7. TlepeuyeHb 3JEKTPOHHBIX 00pa30BATEIILHBIX PECYPCOB
WH(OPMAIMOHHO-TEIICKOMMYHUKAITUOHHOH ceTh « HTepHEeT»
[Tepeuenn 3IEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MH(OPMAIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHS JIUCIMILTAHBI
npuBe/eH B Tadymiie 9.

Tabmuma 9 — IlepedyeHb SIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»

URL anpec HaumenoBanue
http://lib.aanet.ru/ OnektponHas Oubnuoreunass cucrema [YAIT (mis

J0CTynma HeoOXoJuMa aBTOpU3alMS 10  HOMEpY
YUTATEIHCKOTO OMIIETA).

http://www.cislaser.com/rus/sprav.htm | «M3naaus JTIAC»
HaquO-TeXHquCKHG nu cnpaBqume N31aHUs
«JlazepHolt accounanuu. Bece nuznanus npeanaratorcs B

dopmare pdf.
http://www.sci-innov.ru/sci- denepanbHbIi MOPTAN 0 HAYYHON W HHHOBAIIMOHHON
dev/smi_sci/ JeSITeIIBHOCTH.
[eproandeckue U3MaHUs 11O TPUOPUTETHHIM
HaIpaBJICHUSM.
http://techlibrary.ru/ TexHuueckas OMOIHMOTEKA.

[TepeBoaHbBIE U PYCCKOSI3BIYHBIE U3AAHUA,
00BbeIMHEHHBIEC B 00U KAaTaJIOT HAyYHO-TEXHUYECKON



http://lib.aanet.ru/
http://www.cislaser.com/rus/sprav.htm
http://www.sci-innov.ru/sci-dev/smi_sci/
http://www.sci-innov.ru/sci-dev/smi_sci/
http://techlibrary.ru/

| muteparyps..

8. Ilepeuenp MH(POPMAITMOHHBIX TEXHOJIOTUH
8.1. [lepeyeHr mporpaMMHOTO OOECTICUCHHsI, HMCIOJb3YEeMOT0 TPH OCYIICCTBICHUHN
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIUILTHHE.
[Tepedyens ucmoyb3yemMoro mporpaMMHOro ooecredeHus npeacrasieH B Tadmuie 10.

Tabnuna 10— [lepeueHs nporpaMMHOTO 0OecTIeueHUS

Ne i/ HanmenoBaHue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIIECTBIEHHH 00pa30BaTEILHOTO MPOIiecca Mo AUCIUITIHHE

[lepeyenp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
tabmuue 11.

Tabmuua 11— Ilepedens nHPOPMAITMOHHO-CIPABOUHBIX CUCTEM

Ne /0 HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca 1Mo AUCHUILIMHE, IPEACTaBIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOMN 0a3bI (Ipu HEOOXOTUMOCTH )

1 | MynsTuMeauiiHas JEKIIMOHHAS ay IUTOPHS

10. OueHouHBIE CpeACTBa TSI POBEICHUS TPOMEKYTOYHOHN aTTeCTaIluN
10.1. CocTaB OIIGHOYHBIX CPEICTBIUISI TPOBEACHUS TMPOMEKYTOYHON aTTECTAIHH
00y4JaroImuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadimie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEJICHHSI TPOMEKYTOYHOM aTTeCTAIIUH

Bua npomeXyTO4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

HuddepennmpoBanHbIil 3a4€T Crucok BOPOCOB;
TecTsbl.

10.2. B kadecTBe KpUTEPUEB OIECHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ajulpHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTOpasi npuBeacHa B Tadnuiue 14. B Teuenune cemecTpa MOXET MCIOJIb30BaTHCS
100-0annpHast ~ mKaja ~ MOJAYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

O1eHKa KOMIIETEHIINHI

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIIHI

5-0ayutpHAas IKaIa




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

— oOyyaromuiicss TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIBHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HaHWS OCHOBHOM W JONOJHMUTEIBHOW JIUTEPATYPHI,

«OTJIMYHOY g
GAUTCHON TECHO MPUBS3bIBAET YCBOCHHbBIC HAYUYHBIE MOJIOKEHUS C MPAKTUUECKOU
JIeSITEIbHOCTHIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM UICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MTOHITHA.
— 00yyYaromuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepraj, TPaMOTHO U
[0 CYyWIECTBY H3JaraeT €ro, ONHPAsIChb HAa 3HAHUS OCHOBHOM
JUTEPATYPHI,
«XODOLLIOY — HE JIOIIYCKAeT CYyLIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTHYECKOW JESITEIbHOCTHIO
«3aUTEHO»
HaIpaBJICHUS,
— apTyYMEHTUPYET HAYUYHBIE MTOJI0KEHHUS;
— JIeJ1aeT BBIBOABI K 00OOIIEHHS;
— BJIQJICET CUCTEMOM CNEIMaIN3UPOBAHHbBIX OHSITHM.
— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY H3JaraeT €ro, ONMUpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPATYPHI,
— JIOIyCKaeT HeCYIIECTBEHHBIE OMMUOKH U HETOYHOCTH,
«yJIOBJIETBOPUTEIIHHO» o
GATTOHOY — UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
HaIlpaBJICHUS,
— c1abo apryMEHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUM.
— o0yyaromuics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuania;
— JIOMyCKaeT  CYyIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIPH
«HEYJIOBJIETBOPUTEIILHOY
pPaccMOTpPEHHH MPOOJIeM B KOHKPETHOM HAMpPaBIICHUH,
«HE 3aUTCHO»

— UCTIBITBIBACT TPYJHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE TIOJIOKEHUS;
— He (hOPMYJIUPYET BHIBOJOB M O0OOIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIC 3aJaHUS WIIM UHBIC MaTEPUAJIBL.
Bormpocs (3amaun) 11 sK3aMeHa rpeacTaBieHs! B Tabmuie 15.

Ta6numa 15 — Borpocs! (3a1aun) 1715 9K3aMeHa

Ne /i [Tepeyennr BOompocoB (3a1a4) sl IK3aMeHa
VY4eOHBIM IJIAHOM HE TPEAYCMOTPEHO
Bompocsr (3amaun) aiist 3aueta / mudd. 3aueTa npegacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3auera / qudd. 3adera
No /it [Tepeyens BonpocoB (3amay) nis 3auera / audd. 3auera
1 OCHOBHBIE CBOWMCTBA JTa3€PHOTO U3TYUYECHHUSI.
2 BuJbl B3aNMOJICHCTBUS JIA3EPHOTO M3ITYICHHS ¢ OMOJIOTHYCCKIUMH TKAHIMH.
3 DaKTOpBI, UTPAIOIIUE OMPEIEISIIONIYIO0 POIb BO B3aUMOICHCTBUY JIa3€PHOTO
W3JTyYeHUs] HETEIJIOBOW HHTCHCHBHOCTH C OMOJIOTHICCKUMU TKAHSIMHU.
4 buonoruueckue 3¢ (HheKThl MIJTUMETPOBOTO U3ITYICHUS HU3KOU
WHTCHCUBHOCTH.
5 CrpykTypa, CBOMCTBA H OCOOCHHOCTH ()YHKITMOHUPOBAHHSI KIIETOK M HX
DJIEMEHTOB.
6 AKTHBHBIN TPAaHCIIOPT, AUAIN3, OCMOC.
7 buonorndeckue 3peKThl B3aMMOACHCTBUSI MHJUIMMETPOBOTO M3JTYUCHUS




HETEIUIOBOM MHTECHCHUBHOCTHU C OMOJIOTHYECKUMH 00BEKTAMH.

8 OcHOBHBIE 3JIEMEHTHI 0a30BOI KOHCTPYKIIMH MEAUIIMHCKOIO JIa3epa.

9 OcHOBHBIE Hay4HbIE THIIOTE3bl, OOBACHSIOIINE BOSHUKHOBEHHE
MOJIOKHUTEIBHBIX OMOJIOTHYEeCKUX 3()(HEKTOB, MPOSBISIOMUXCS IPU
B3anMoaeictesun KBY DMMU HU3KO0I HHTEHCUBHOCTU M OMOJIOTHYECKUX
00BEKTOB PA3JIMYHON CTETIEHHU CIOXKHOCTH.

10 ITpoxoxeHne BOJIHBI B TPEXCIOHHOE MOIyIPOCTPAHCTBO € IapaMeTpaMu
KOYKHOM, JKUPOBOM ¥ MBIIICYHOU TKAHEM.

11 Bnusane SMU MWIIMMETpOBOro Juana3oHa B COUETaHUU C XUMHUO- U
pPEHTTeHOTEpanueil Ha KPOBETBOPHYIO CUCTEMY OpPraHM3Ma U pa3BUTHE
3JI0KaYeCTBEHHBIX HOBOOOpa30BaHUI

12 Bnusnue KBU ODMMU Ha niporiecchl MUKpOLMPKYJIISLUN KpoBU. [IpruMenenue
KBY Tepanuu B peBMaTOIOIHH.

13 duszuueckre 0CHOBbI CiIyX0BbIX 3P dexkroB CBY.

14 O6ocHoBaHME BO3MOXKHOCTH NpuMeHeHust Meto1oB KBY ¢usnorepanuu
JUIsl ISYEHUs MHOTHUX 3a00J1eBaHUM

15 OcoOeHHOCTH MPUMEHEHUS TUOTHBIX JIa3€POB B MEUIIMHCKOM
KJIMHUYECKOU IPAKTHUKE.

16 Ucceuenue (pacceuenne) OMOIOTMUECKUX TKaHEH MPU MOMOIIIH JIA3EPHOTO
U3ITy4EHUsl.

17 HcnapeHue OMOI0rM4eCKUX TKAHEHN MPU IOMOIIHM Ja3€PHOI0 U3IYUYEHHUS.

18 CmBaHue OMOJIOTMUECKUX TKAHEH MPH MOMOILH JIA3EPHOT0 M3JIyUEHHUsL.

19 Jlazepsl, npuMeHsieMble JUIsl KOaryJsiiuu OMOJIOTMYECKUX TKaHEeH.

20 OcHOBHBIE 0COOEHHOCTH ITPUMEHEHHSI SPOUEBBIX Ja3€POB B COBPEMEHHOM
XHPYPTHUH.

21 OcHOBHBIE 0OCOOEHHOCTH MTPUMEHEHHS HEOJMMOBBIX JIA3€POB B
COBPEMEHHOM XUPYPIrHUH.

22 OcHOBHBIE 0COOEHHOCTH TPUMEHEHMSI TOJIBMUEBBIX J1a3€POB B COBPEMEHHOM
XUPYPIHUH.

23 OcnoBuble ocobenHoctr KTP-1a3epoB (J1a3epoB Ha MOHOKPHUCTAILIE KU
tuTaHud docdara), IPUMEHIEMbIX B MEIUIIUHE.

24 Jlazepsl, mpUMeEHsieMble B COBPEMEHHON XUPYPIHH.

25 DHJ0CKOINYECKOE TPUMEHEHHE J1a3€POB B MEAUIIMHCKOW TEPANEBTUUECKOM
U XUPYPrUUECKOM MpaKTUKe

26 [Tpumenenue nazepoB B kocMeronoruu. JlazepHas nepmoOpasus.
TpanckoHBIOKTHBANIbHAS Onedapomiactuka. JlazepHast GoTornuisius.

27 Oco6eHHOCTH J1a3epOB, MPUMEHIEMBIX B COBPEMEHHON (PU3UOTEpAITUH.
doTtoMHaMUYecKasi Tepanusi.

28 [Tpumenenne CO2-na3epa B MEAUIIMHE.

Ilepeyenp Tem [UIs KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabnuua 17 — IlepeueHs TeM sl KYPCOBOTO MPOEKTUPOBAHMS/BBITIOTHEHHUSI KypCOBOM paboThI

[TpumMepHBIii TepeueHb TeM JIJIsl KypCOBOTO MPOEKTUPOBAHHUS/BBIIOTHEHUS

Ne n/m .
KYpCOBOH paboThI
Y4eOHbIM IJIAHOM HE MPEIYCMOTPEHO
Bompocel 11 mpoBezneHUsT NPOMEXYTOUHOM aTTecTallud B BHUJE TECTUPOBAHHUSA

npeAcTaBiIeHbI B Ta0bnwuie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHb BOMPOCOB IS TECTOB




[IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

Pa3gen 1. Beeaenune

OCHOBHBIMH CBOMCTBAMU JIA3CPHOI0 U3JTYUYCHUS ABJIAIOTCA (OTMCTI/ITB HY>XHBIC OTBCTHI,
UX MOKET OBITh HECKOJIBKO):

® BBICOKAass MOHOXPOMATHYHOCTH;

e u30upaTenbHOE MOTJIONICHUE CPEelaMu;

® BBICOKAs CTENEHb BPEMEHHOIN KOTEPEHTHOCTH,

® BBICOKAas CTENEHb MPOCTPAHCTBEHHOW KOT€PEHTHOCTH,

® IIHPOKOIOJIOCHOCTb.

[pu B3auMoaecTBIM C OMOIOTHUECKIMHU TKaHAMU Ja3epHOE N3Ty4YeHHE HETEIIOBOM
HUHTCHCHUBHOCTH IIOIJIOIIACTCA:

® U30UpaTENbHO;

® B IIMPOKOM CIIEKTPE YaCTOT.

Bricokast HanpaBIEHHOCTD JJA3€PHOTO U3ITYUYEHHUS ONpeaesieTcs: (OTMETUTh HYKHbIE
OTBETHI, UX MOXKET OBITh HECKOJIBKO):

®  €ro BBICOKOM ITPOCTPAHCTBEHHOW KOT€PEHTHOCTBIO;

®  €ro BBICOKOW BPEMEHHON KOI€PEHTHOCTHIO;

® MOHOXPOMAaTHYHOCTHIO;

® IIKMPOKONOJOCHOCTHIO.

HanmMenbImmm yriioM pacxoauMOCTH 00J1a/1ar0T:
® OJHOMOJIOBBIC JIa3€Pbl, TCHEPUPYIOIIKE OCHOBHOM TN Kosiebanust TEMoo;
® MHOTOMOJIOBBIE JIa3€PHl.

Pacrnionoxure 30HbI Ja3€pHOI0 U3IYUYEHUS B IOPSAKE BO3PACTAHUS B 3aBUCUMOCTH OT
PAcCTOSIHUA OT UCTOYHUKA U3ITyUYEHUS 10 TOUKU HAOIIOICHUS:

e OmmxHss 30HA, 30Ha Dpenens, 30Ha Panes, 3oHa @paynrodepa;

e 30Ha @paynrodepa, OmKHsA 30Ha, 30Ha Dpenens, 30Ha Panes;

e OmKHss 30HA, 30Ha Panest, 3oHa Ppenens, 30Ha @payHrodepa.

asaeda 2. ®U3HKO-XUMHYECKHE OCHOBBI B3aNMOeCTBUA JIA3€PHOT0 U3JTYyUYCHUSA

pa:nmtmoﬁ HMHTEHCHBHOCTH ¢ O0MOJIOTrHYeCKMMH TKAHSIMH.

JlazepHOe U3TyUYCHHE CYUTACTCS HETCTUIOBBIM, SCITH:
e [IIM < 100 MBt/cMm?;
e TIIIM > 100 MBt/cM?.

Onpenenstonyto poib BO B3aUMOICHCTBUH JIA3€PHOTO U3JTy4YEHHUs] HETEINIOBOM
WHTEHCUBHOCTHU C OMOJIOTHYECKUMU TKAHSMU UTPAIOT clieAyroniue GakTopbl (OTMETUTH
HY’KHBIE OTBETBI, UX MOKET OBITh HECKOJIBKO):

® JIMHA BOJIHBI,
(bu3nyeckre CBOCTBa cpeibl, Ha KOTOPYIO OKa3bIBA€TCS BO3/ICHCTBUE;
SHEPreTHYECKHEe MapaMeTphl Ja3epa;
ycioBus (POKYCHPOBKHU Ja3€PHOTO U3ITYUYECHHUS;
JUTUTEIBHOCTh UMITYJIbCA U3TYUCHHUS,
® CTPYKTypa M3JIy4eHUsl (TUIl BOJIHBI).

Ecnu npoayKThl 1a3epHOTO pa3pylieHUs] HEMEIJICHHO YAAISIOTCS ¢ IOBEPXHOCTH
BO3JICHCTBUS, TO TAKOH MPOIIECC HA3bIBACTCS:

e J1a3epHOil abisnueii;

® JIa3epHBIM HCMIAPEHUEM;

® KpHUCTAJUIM3ALMEH.

B3aHMOﬂeﬁCTBHe JIA3CPHOI'0 U3JTYYCHHS C OMOJOTrHYECKUMU TKaHsIMU,
XapaKTCPUIYIOIICCCA BbIPAKCHHBIM (1)0TOI[€Cpr1(TI/IBHBIM BO3I[€I>'ICTBH€M, IMPUMCHSACTCA
B:




® JIa3epHOU XUPYpIruu;
¢ (QU3MOTEPANICBTHUECKON MPAKTUKE;
® JIa3€pHOM JUATHOCTHKE.

10. B3aumopeiicTBie HETEIIIOBOTO JIa3epHOTO U3IYYSHHS ¢ OMOJIOTHUYECKHUMH TKaHIMH,
XapaKTepHU3yIolleecs MOCIe0BATeIbHO IIEMOYKON POoTOGU3NIECKUX U
(bOTOXMMHUYECKUX PeaKIUid, IPUMEHSETCS B

® JIa3epHOM XUPYpIruu;
e (UBHOTEPANIEeBTUYCCKON MMPAKTUKE;
® JIa3€pHOM JUArHOCTHUKE.

11. B3aumopeiicTBie HETEIIOBOTO JIA3epPHOT0 U3IYYEHHS ¢ OMOJIOTMYeCKUMH TKaHIMH,
OKa3bIBAIOLIEE HEBO3MYIIAIOIIEE BO3ACHCTBUE, IPUMEHSETCSI B

® JIa3epHOU XUPYpruu;
e  (U3BHOTEPANIEBTUICCKON MMPAKTUKE;
® J1a3epHOI IMarHOCTHUKE.
12. [Moanepskanue NOCTOSHHOM KOHIeHTpanuk HoHOB Na* u K¥ o 06e cropoHs!
I1a3MaTHYeCKON MeMOpaHbl OCYIIECTBIISETCS 3a CUET:
e Na- K -mnHacoca;
® TIpeBpAIICHHS CBETOBOU SHEPTUU B IIIEKTPUUECKYIO;
® TIpeBpalICHHS] XUMHUYECKOU PHEPTHH B DJICKTPUUECKYIO.

13. Bananc nonos Na* u K™ 110 06e CTOpOHBI M1a3MaTHYECKOH MEMOPAHBI TO3BOJISIET
MOJIIEP)KUBATh HA MeMOpaHe MOCTOSIHHYIO €CTECTBEHHYIO Pa3HOCTh MOTEHIIUATIOB,
KOTOpasi CO3/1aéT HANPSYKEHHOCTh AJIEKTPUUYECKOTO IM0JIs, PABHYO:

e 10" B/m;
o 7B/
e 10°B/m.

14. CriocoOHOCTD KIIETOUYHBIX MEMOpaH IMepeKadynBaTh BEIIECTBA MPOTHB I'PAAUEHTA UX

KOHIICHTPAIIUU HAa3bIBACTCS:
® AKTUBHBIM TPAHCTIOPTOM;
® IMANTU30M;
® OCMOCOM.

15. Huddysus MosieKys1 pacCTBOPEHHOTO BEIIECTBA Yepe3 MOTYNPOHUIIAEMYI0 MEMOpaHy

Ha3bIBACTCS:

® AKTUBHBIM TPAHCTIOPTOM;

® MATU30M;

® OCMOCOM.

16. Junddy3us Mmonekyn pacTBOPUTENIS Yepe3 MOJTYIPOHUIIAeMYI0O MeMOpaHy Ha3bIBaeTCs:

® AKTUBHBIM TPAHCTIOPTOM;

® MATU30M;

® OCMOCOM.

17. CrnosxHble GENKOBBIE MOJIEKYJIBI, 00JadaroIIKe OOIBIINM MOJIEKYJIIPHBIM BECOM

(Makpo3pru), MOrJIOMIAIOT JIA3EPHOE U3ITYUEHUE IPEUMYIIECTBEHHO B
o UK nmama3oHe UIMH BOJIH,
e Y® nuana3oHe AJIMH BOJIH,;
® B BHJIMMOM CIIEKTpE.

18. DreMeHTapHbIe OEIKOBBIE CTPYKTYPHI (HaIIpUMeEp, aMUHOKUCIIOTHI HITH OCTaTKU

OeNKOBBIX MOJIEKYJI) MOTJIOUIAIOT JIA3epHOE U3JTyUYeHUE MPENMYIIECTBEHHO B
e UK nuanazoHe ATUH BOJIH;
e Y® nuana3oHe AJIMH BOJIH;
® B BHJIUMOM CIIEKTpE.
19. MakcruMyMBbI TTOTJIONICHHS O0IBITMHCTBA (DEPMEHTOB JICXKAT B




KpacHoil u 6mmkneilt UK obnacTsx criekrpa;
UK nmana3oHe MIUH BOJIH;

V@ nmnamazoHe IJIMH BOJIH,

® B BHUJIUMOM CIIEKTpE.

Pasznen 4. (DI/I3I/IOTepaHeBTI/I‘leCKaH MEIUIMHCKaA anmaparypa, OCHOBHBIM

BO3/1eHCTBYIOIIUM (AKTOPOM B KOTOPOH fAB/IAETCH HU3KOMHTEHCHBHOE JIa3epHOe

H3JIy4YeHHe.

20. Maxkcumymbl oriouieHust pochonUnuIHbIX MOJIEKYJI, BXOSAIIUX B COCTaB

IUIa3MaTHYECKUX MeMOpaH, Jiexar B
o UK nmama3oHe JJIMH BOJIH;
e Y® nuans30HE JJIUH BOJIH;
® B BHJIUMOM CIIEKTpE.

21. PesynpTaTamu B3auMOJEHCTBUSA JIA3E€PHOTO U3JIy4EHHs HU3KOM HHTEHCUBHOCTHU C
OHOJIOrM4eCKUMH 00bEKTaAMHU, IPOSBIISIOLIUMUCS HA aTOMHO-MOJIEKYJISIPHOM YPOBHE,
SBIISIIOTCS (OTMETHUTh HYXKHBIC OTBETHI, UX MOKET ObITh HECKOJIBKO):

® [IOJIOIEHHE U3TYUYeHHS (POTOAKIETITOPAMH, PACTIONOKEHHBIMH B TKAHSX,
MOJIBEPIIIUXCS 00TyUEHUIO;

e BHemHUN GhoTodrPdeKT;

e BHYTpeHHHH PoTOdDDEKT;

® DJIEKTPOJIMTUYECKAS AUCCOLUALMS HOHOB U MOJIEKYJIIPHBIX KOMIIJIEKCOB;

e 00pa3oBaHUE ITEKTPOHHOTO BO30YKJIEHHSI aTOMOB U MOJIEKYJ;

® MUrpauus 3JIeKTPOHHOI0 BO30YKICHHUS;

® TOSBIICHHE NMEPBUYHBIX (DOTOMPOYKTOB;

® yBEJIMYEHUE MUTOTUYECKONW AaKTUBHOCTH KIJIETOK;

® aKTHMBAlMsI TPAHCIOPTA BELIECTB YEPE3 IIa3MaTHUECKYI0 MEMOpaHY.

22. Pe3ynpTaramMu B3aMMOAeCTBYS J1a3€PHOTO U3ITy4YEHUSI HU3KON HHTEHCUBHOCTH C
OMOJOrMYECKUMH 00bEKTAMHU, IIPOSBIISIOIMMUCS HAa KIIETOUHOM YPOBHE, SIBIISIOTCS
(OTMETUTH HY>KHbIE OTBETBI, UX MOXKET ObITh HECKOJIBKO):

® 3MEHEHHUE SHEPreTUYECKON aKTUBHOCTH KJIETOUYHBIX MEMOpaH;
e aKTUBaLUsA AJEPHOTO annapara KJIeToK;
® aKTHMBALUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA M OMOCHHTETUYECKUX
IIPOLIECCOB B KJIETKAX;
® aKTHBALUS OCHOBHBIX ()EPMEHTATUBHBIX CUCTEM B KIIETKAX;
e yBeJIMYCHHE 00Pa30BaHMs MAaKpOIPIroB;
® YBEINYCHHE MUTOTHYECKON aKTUBHOCTHU KJIETOK;
e BHewHHH HoTodPPeKT;
e BHyTpeHHHH HOTOIPPEKT.
23. PesynpraramMu B3anMOJEHCTBHSA JA3€pPHOTO U3ITyYEHUS] HU3KOM HHTEHCUBHOCTH C

OMOJIOTHYECKMMHU 00BEKTaMU, MPOSBIISIONIMMUCS Ha OPTaHHOM YPOBHE, SBJISIOTCS
(OTMETHUTH HYKHBIE OTBETHI, UX MOXKET OBITh HECKOJIBKO):

® TIOHIKEHHUE PEUENTATUBHON 4yBCTBUTEIBHOCTH;
YMEHbIIEHHUE AIUTEIBHOCTH (Da3 BOCTIAJICHUS;
aKTHBAlLlUs OCHOBHBIX (DEPMEHTATUBHBIX CUCTEM B KIIETKaX;
yBeJIn4YeHue 00pa30BaHUs MaKpOIPIoB;
YBEIMYEHNE MUTOTHYECKON aKTUBHOCTH KJIETOK;
YMEHBIIIEHNE UTHTEHCUBHOCTH OTEKA U HANPSKEHUS TKaHEH;
yYBEJIMUEHHUE MOTJIOMIEHNS TKaHIMU KUCIIOPO/Ia;
MOBBILIEHHE CKOPOCTU KPOBOTOKA;
YBEIIMYEHUE KOJIMYECTBA HOBBIX COCYAUCTBIX KOJUIaTepasei;
aKTUBALUs TPAHCIIOPTHBIX BEILIECTB YEPE3 COCYIUCTYIO CTEHKY.




24,

PesynpTaTamu B3auMOEHCTBUS JIA3€pPHOTO U3JIyYEHUS HU3KOM HHTEHCUBHOCTHU C
OMOJOTHYECKUMH 00bEKTaMHU, TIPOSBISIONIUMUCS Ha YPOBHE IIEJIOCTHOTO OpraHu3Ma,
SBIITIOTCS cieayronue 3G GeKTr! (OTMETUTH HYKHBIE OTBETHI, X MOXKET OBITh
HECKOJIBKO):

e BHemHHH HoTodPPeKT;

e BHyTpeHHHH HOTOIPPEKT.

e  00e300JIMBAIOIIHIA;

® pErcHEepaTUBHbIN;

®  UMMYHOKOPPETrHpYIOIIHIA;

e yIy4YlIeHHE PETHOHAILHOTO KPOBOOOpAILICHUS;

® TUINOXOJECTEPUHEMHUYECKHIA;

e OaKkTepUIIMIHBIA U OAKTEPUOCTATUUCCKUH.

25. Jlazepsl, OCYIIECTBISIONINE HETEIUIOBOE BO3ACHCTBUE HA OMOIOTHYECKHE TKaHH,

NPUMEHSIOT B
®  XUPYpPrHYECKOW MPAKTUKE;
® JMAarHOCTHKE 3a00JIeBaHUM
e (u3MOTEpanuU.

26. [TpoTHBONIOKA3aHUAMH K TIPUMEHEHUIO JIA3EPHOTO M3ITyYCHUS] HU3KOW MHTEHCHUBHOCTH
SBIISIIOTCS (OTMETHTD HYXKHBIE OTBETHI, UX MOKET OBITh HECKOJIBKO):

® OTKpBITHIE paHBI U TOPE3HI;
® JIMXOPAaZ0YHOE COCTOSTHHE (TIOBBIIICHHAS TEMIIEpaTypa Teja);
e pH(EKIHOHHBIC 3a00JIEBaHMSI B OCTPOIl hopMme.

217. OO0uMMH POTUBONOKA3aHUAMHU K IPUMEHEHUIO METOOB JIa3epHOT0
(GU3NOTEPANIEBTHUECKOTO BO3JICHCTBUS SBISIOTCS (OTMETUTH HY)KHBIE OTBETBI, X
MOET OBITh HECKOJIBKO):

® HaJMYMe HOBOOOPA30BAaHWH, B TOM YHCJIE JOOPOKAYEeCTBEHHBIX;
e TyOepKyné3 B OTKPBITON opme;
® OTKpBITHIE paHBI U MOPE3bI.

28. Ecnmu muamerp na3zepHOro jgy4a MpUMEpPHO paBeH IJIONIAIU ovara MaTojJorH4ecKoro
NOpakeHUsI TKaHeH, To (PU3noTepaneBTHYecKoe BO3ICHCTBIE IPOU3BOIUTCS B
COOTBETCTBUH CO CIIEIYIOIIEH METOIUKOI:

e 30HY NMOPAXEHUs JEIAT Ha OT/AEIbHbIE YUACTKH, 00IyUeHHE OCYIECTBISIOT,
MOCJIEIOBATEIBHO BO3JICHCTBYS HAa HUX;

® BO3JEHCTBYIOT HEITOCPEICTBEHHO HA MATOJIOTHIECKHIA 0Uar;

® KpPYTOBBIMH JIBIXKCHHUSIMHU OT TIEPUPEPUH K IIEHTPY OCYIICCTBISIFOT Ja3epHOe
CKaHMPOBAHUE.

29. Ecnu nymomanp ovyara nmaTooru4eckoro mopakKeHus TKaHEH MHOTO OOJIbIIe TUaMeTpa
Ja3epHOro JIy4a, TO GU3NOTEPANEBTHYECKOE BO3AEUCTBIE TPOU3BOIUTCS B
COOTBETCTBHUH CO CIIEIYIOIIEH METOIMKON (OTMETHTD HY)KHBIE OTBETHI, UX MOKET OBITh
HECKOJIbKO):

e 30HY MMOPAXKEHUS JCIAT HA OT/ACIbHbBIE YIACTKH, 00JyYeHHE OCYIIECTBISIOT,
MIOCJIEIOBATEIFHO BO3JICHCTBYS HA HHX;
® BO3JEHCTBYIOT HEMOCPEICTBEHHO HA MATOJIOTUYECKHIA Oovar;
® KpPYTOBBIMH JIBUXKEHUSMU OT MEepUPEPUH K LIEHTPY OCYILIECTBISIIOT Ja3epHOe
CKaHMPOBAHUE.
30. Bba3oBast KOHCTPYKLMS METUIIMHCKOTO Jla3epa HEMPEMEHHO BKIIIOYAET B ceOs

CJEYIOIIHNE OCHOBHBIE DJIEMEHTHI:
® HCTOYHMK JIa3€pHOI0 U3JIyUYEHHUs, CHCTEMA OXJIAKICHUSA, OKOHEYHOE YCTPOICTBO,
OJIOK yIpaBJIeHUsI U KOHTPOJIS TApaMETPOB U3ITYUYCHHUS;
® HCTOYHMK JIA3€PHOr0 M3IYYEHHs], CHCTEMA JOCTABKH JIA3E6PHOTO U3JIy4YCHMUS,




OKOHEYHOE YCTPONCTBO, UCTOYHUK «MAPKEPHOIO» JIyyYa;
® JCTOYHMK JIA3€PHOTO U3JIy4CHHs, CUCTEMA JOCTABKH JIA3EPHOTO U3JIy4YCHHUS,
OKOHEYHOE YCTPOUCTBO, OJIOK yIpaBJIeHUs] U KOHTPOJIS MAPaMETPOB M3ITyUEHHUSI.

31. JlazepHoe M3Ty4eHUE HU3KOW MHTEHCHBHOCTH BO3MOYKHO UCIIOJIB30BaTh B
KOMILIEKCHBIX (DU3MOTEpPaneBTUYECKUX YCTAHOBKAX HAPSLy C BO3IEHCTBHEM APYTHX
¢busmnorepaneBTHUeckuX pakTopos (AmekTpomarHuTHBIX mojeit CBY, KBY,
MOCTOSHHBIX MAarHUTHBIX IOJEH U T. H.)

® Ja;

® HeT.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOY4YaroIIUXCsl 3a04HON (OpPMBI
o0OydeHus, mpeacTaBieHbl B Tadnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne n/nt [IepeyeHb KOHTPOJIBHBIX PadOT

He npenxycmorpeno

10.4. Meroauueckue  MaTepualibl,  OINpEAENSIoNIMe  HPOUEAYpPhl  OLCHUBAHUS
WHJANKATOPOB, XapaKTEpHU3YIOIIUX JTambl (HOPMHUPOBAHMS KOMIETCHIIMMA, COAEpXKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOMIMX TMOPAJOK U HPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTeCTAIlUU O0YYaroIXCs
'VAIL

11. Meroauyeckue yka3aHus A1t 00y4aromUXcs 0 OCBOCHUIO JUCIIUILIMHbI

11.1. MeTtoanueckue YyKa3aHus [UIS OOYYalOIUXCS [0 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajna — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOoOKoe M sCHOE H3JIoKeHHe ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOHM JIEKIMH B
paMKax JAWCHUIUIUHBI HE B TOM, YTOOBI TMOJYYHUTh BCIO MH(POPMAILHIO TIO TEME, 2 B OCBOCHUH
(GyHIAMEHTaJIbHBIX NpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOro TIO3HaHMS, HOBEWIIMX
JTOCTH>KEHUM HaydHOM MbIciu. B ydeOHOM mporiecce JIEKIUsI BBIMOIHSAET METOA0JI0TUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpPETHON o0jacTH 3HaHMs, €€ MpoOJeMBbl, JaeT LEIbHOE MNPEJICTaBICHUE O IUCLUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLHUAIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YYalOIMMUCS JIEKIIMOHHOTO MaTepuaia;

— TIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUW, YpPOBEHb
KOTOPBIX OIPENEIAETCS LEIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOH paboThl COBMECTHO € IPEMNoaBaTesieM;

— pa3BuUTHE TPOPECCHOHATBHO-NENOBBIX  KayecTB, JIOOBH K TpEAMETYy H
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIIIJICHHUS.

— MOsBJIEHHE HEOOXOJUMOr0o MHTEpeca, HEOOXOAUMOTO Il CAMOCTOATENIbHOM padoThI;

— TIOJYy4YEHUE 3HAHWH O COBPEMEHHOM YDOBHE DAa3BUTUS HAyKU WU TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJIMKalIIne TObl;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIAECNATH IJIaBHbIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B Pa3JIM4YHBIX
(bopMyIIHpOBKax);

— MOJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U OHATHI.

JIeKuMOHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JEMOHCTpAalMEN  CIalJoB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja IpU IPOBENECHUU KOPOTKUX AUCKYycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpyKTypa npeaocTaBieHusl JEKIHOHHOIO MaTepuaa:




- B IUCHbMCHHOM d)O‘[)Me Ha JOCKE MOCPECACTBOM MEJIa MJIK MapKEpa.

-B d)ODMe OTKPBLITOM AUCKYCCHUM MPHU O6CV)KI[€HI/II/I BOIIPOCOB, OCBCIIACMBIX B JICKIIHUAX,

- B d)ODMe IPE3CHTAIINH, COCTABJICHHBIX IO OTACABHEIM pa3jieiaM JCKIIMOHHOIO Kypca B
AJCMOHCTPUPYCMBIX IIPCHOAABATCICM.

OcBoennto paszznena 4 «PusnorepaneBTHUECKass MEIULMHCKAs alnaparypa, OCHOBHBIM
BO3/JICHCTBYIOIIUM (PAKTOPOM B KOTOPOM SIBISETCS HU3KOWHTEHCHUBHOE JIA3€pHOE H3ITYyUYCHHE»
MOJET CIIOCOOCTBOBaTh pa3MelleHHas B cucteMe LMS rnaBa ydyeOHO-CIpaBOYHOrO 1Mocoous
«Teopus u Texnuka npumenenuss CBY snektpomaruutHeix BosiH B Meaunuae» B. H. Kpaciox,
A. P. bectyrun, A. 0. MenbuukoBa. Ilon. pen. A. FO. MenbuukoBoii. C.-Iletep6. roc. yH-T
aspokocm. mpudbopoctpoenus. - CI16.: TOY BIIO "CITIoI' YAIT", 2014. - 308 c.

http://Ims.guap.ru/file.php/2736/Prezentation/TIT_SVCH_EHMV_MEDICINA _.pdf

11.2. Meroaudueckne yKazaHHUS Ui OOydYaromUXCs IO Y4YacTHIO B CEMHHApax (eciu
npeodycMOmpeHo Y4eOHbiM NIAHOM N0 OAHHOU OUCYUNIUHE)

OCHOBHO¥H T1eJIBIO TSI 00YYarOIIerocs SBISIETCA CUCTeMaTu3alus U 0000IIeHne 3HaHUu!
Mo wu3yyaeMou Teme, pasaeny, (GopMUpOBaHHWE YMEHUs paboTaTh C JOMOJHUTEIHHBIMU
HMCTOYHHKAMU WH(GOPMAIUHU, COIMOCTABIATh M CPAaBHUBATh TOYKU 3PEHUS, KOHCIEKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUss U T.I. B cooTBercTBUM C Beayllen
TUJAKTUYECKON IIEJIbI0 COJICPKAHUEM CEMHHAPCKUX 3aHATHHA SBJSIOTCS Y3JI0BBIe, HauOoiiee
TPyIOHBIC JUIS TOHUMAHHS W YCBOCHHSI TEMbI, paslenbl AUCHUILTHHBL Crenndukond JaHHON
(bopMBI 3aHATUH SIBJISIETCS COBMECTHAs paboTa mpernogaBaTeis U 00ydaromierocs: HaJl perieHueM
MOCTaBIIEHHOW MpOoOJeMbl, a TMOHMCK BEPHOrO OTBETa CTPOHUTCS HAa OCHOBE YepeIOBaHUS
VH]JIUBUYaTbHON U KOJUIEKTUBHOM JNEATEIIBHOCTH.

[Ipy nDOAroTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEME MPOCIYIIAHHON JIEKUUU
HEOOXOAMMO O3HAKOMHUTHCA C IUIAHOM €ro TPOBEICHHUSA, C JIUTEpaTypodl W HAyYHBIMU
myOIUKaIUsIMU IO TEME CEMHHApA.

11.3. Metoauueckue yka3aHus Ui OOyYaroIIUXCs IO MPOXOXKICHUIO TMPAKTHUECKUX
3aHATHH (eciu npedycMoOmpeHo y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (POpPM OpraHuzaluu y4eOHOIro
npolecca, 3aKJI0Yaronasicsl B BHIIOJHEHUN 00yJaloIMMUCS M0/ pPyKOBOJICTBOM IIPENoaaBaTess
KOMILIEKCAa Y4eOHBIX 3aJaHUH C LEeNbI0 YCBOEHHUS HAyYHO-TEOPETUYECKUX OCHOB Y4eOHOM
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH 1€ATEIbHOCTH.

Lenbto NpakTUYECKOTO 3aHATHUS [T 00y4aroIIerocs sBiseTcsl MPUBUTHE O0yUaIOIIUMCS
YMEHHU 1 HAaBBIKOB MMPAKTHYECKOW EATEIBHOCTH MO N3Yy4aeMOM AUCIUIUIMHE.

[Inanupyemble pe3yapTaThl NP OCBOEHUH 00yUYaIOMIMMCS IPAKTUUYECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIIupeHHe M JeTalu3als 3HAHWKA TpH PEIIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEHMs] KOHKPETHOM YyuyeOHOM
JUCLIUIINHBL,

— BBIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS TOJMYYEHHBIX 3HAHUH s
BBITIOJTHEHHS 3aJJaHNI;

— o0ecrnedyeHre paldoOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIyaJIbHON (Gopm
o0y4eHusl.

TDe60BaHI/I${ K IPOBEJCHUIO MPAKTHYECCKUX 3aHSITUH

[IpenycMoTpeHHble y4eOHBIM IUIAHOM MPAKTUYECKHE 3aHATUS 10 JUCLUIUIMHE
«IIpumeHeHue 1a3epoB B MEAUIMHEY MPOBOIATCS B (hopme



® CCMHUHApPOB, Ha KOTOPBIX OGCV)KI[&IOTCH KaK TCMBbI JICKIIMOHHOI'O KypcCa, TaK H

TCMBI, IPCUIOKCHHBIC HA CAMOCTOITCIbHOC N3YYCHUE CTYACHTAMU,

®  OTKPBITBIX JUCKYCCHH, HA TPEeAI0KEHHBIC IIPENOAaBaTeIIEM TEMBI;

® [pe3eHTalUi, IPEACTABIAEMbIX CTYJICHTAMHU.
[TpumMepHbIii IepeyeHb TeM JUIs MPAKTUYECKHUX 3aHATUI npeacTaBieH B Tabnuue 20.
B TeueHne cemecTpa KaxAbld CTYyAEHT IOJDKEH IIPEICTaBUThH IPENOJABATENI0 W Ha

BceoOIee oocyxaenue 1 — 2 mpe3eHTalnuu Ha BEIOPAHHYIO UM MM YKa3aHHYIO TPETNoAaBaTeIeM
temy. Kaxnas npeseHnranus g0mKHa coepkarh He MmeHee 10 ciaiios.
Kaxmass mpencraBieHHass MpPE3CHTAIMsS OICHUBACTCS IPETOJaBaTeieM WCXOIs U3
CIICYIOIINX KPUTEPHUEB:
® COOTBCTCTBHUA HpeHHOX(eHHOﬁ TEME,
® KauecTBa WUIIOCTPATUBHOIO U rpa)uyeckoro MaTepuasios;
e TIyOMHBI PACKPBITUS TEMBI;
® 3aMHTEPECOBAHHOCTHU CTYACHTA MPEICTABIIEMOM UM MaTepuaie Mpe3eHTalNH;
e KauecTBa U3JIOKEHMs MaTepHuaa.
Kpome Ttoro, B xone oOmieil AMCKYCCHM OLIEHMBAETCS Yy4acTHE B HEW KaKIOro M3
HNPUCYTCTBYIOIIUX CTYAEHTOB.

11.4. Meroauveckue ykazaHUs Il OOydYarolIuXcCs IO BBITIOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompero yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus n1ab0paToOpHbIX padOT oOydvaromuiics JODKEH YIayOuTh H
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHM C KBaJIH(PUKAIUOHHON XapaKTEPUCTUKON 00ydaromerocs.
BrimonHenue m1abopaTopHBIX paboT COCTOHUT M3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHAIUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BrimonmHenue 1abopaTopHBIX pabOT OOYYAOIIUMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3Y4YEeHUS JUCIUIUIMHBI, OMNpeNenseMol Yy4eOHBIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCIeYnBarONINM PEIICHNE CIICTYONINX OCHOBHBIX 3a7a4 00yJaroerocs:

— TpHOOpEeTeHWE HABBIKOB WCCIICJIOBAHHS IPOIECCOB, SBICHUH ¥  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOW TUCIUILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JeTANIM3alMsl TEOPETUYECKUX 3HAHHM, MOJYYCHHBIX Ha
TICKITUSX;

— TIOJydeHHWe HOBOM MH(OPMAIIMH 110 H3yJaeMOU TUCITUILIHHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ J1abOpaTOpHBIM
00opya0BaHHEM U TIPUOOpaMHu.

11.5. Meroanueckue yKazaHus s OOYYArOIIMXCS IO TPOXOXKACHUIO KYpCOBOTO
MIPOCKTUPOBAHUS/BBITIOTHEHHUST KYPCOBOM pabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM NO
O0auHOU oucyuniuHe)

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1IN0 GOPMUPOBAHUS Y 00YyHAIOIINXCS OTIbITa
KOMIUIEKCHOTO PeIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATHHON AESITETbHOCTH.

11.6. Metoanueckue yKkazaHHs Juid 00y4yaromuXcs M0 MPOXOXKICHUIO CaMOCTOSTEIbHOM
paboTHI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOoThl, 00YYarOIUIiCs BBIMOIHAET padoTy MO
3aJIaHUI0 ¥ TIPH METOJUYECKOM PYKOBOJICTBE IIPENoaBaTeis, HO 0e3 ero HermocpeaCTBEHHOTO
YYaCTHA.

Jnst oOygaronuxcsi 1Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSITeNIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.



B mporiecce BBIMOTHEHUS] CAMOCTOSATENILHOM paboThl, y oOyd4aromierocsi (GopMupyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU W CHUCTCMATHU3AllUH HpI/IO6peTaCMI)IX 3HaHHI>i, oOecrieunBaeT BBICOKHUH
YPOBEHb YCICBACGMOCTH B TEPUOJ OOYYEHHUS, TIOMOTAeT TOJYYUTh HABBIKK TOBBINICHHS
po¢eCCHOHATIHLHOTO YPOBHSI.

MeToauYecKUMH ~ MaTepualaMd,  HAIMpPAaBISIONIMMU  CaMOCTOSITEIBHYIO — paboTy
00yYaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIHUILIHHE;

— METOJIMYECKUE YKa3aHHs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydYarommxcst
10 3209HOU (hopMe 00yHdeHHs).

Jis  caMOCTOATENbHOW paboThl  O0YyYaromUXCs MPEUIOKEHBl  CIEAYIOIUE TEMBI,
npezcraBieHHbie B Tabmmie 20.
Tabmuma 20 - Tembl TEOPETHUSCKOTO MaTeprata JUIsi CAMOCTOSATEIIBHOTO U3y ICHHUS

Neri/mt TeMbl Ha CAMOCTOSITETLHOE U3YyUCHHUE
1. JlazepHas nmuarHoctrka B o TaabMoJIOTHH (aHTHorpadus, roorpadust).
2. Tepmorpadus, 6uonornuecKkre acreKThl TeIIOBUICHUS, METOAUKHU

TCIINIOBU3MOHHOI'O UCCIICJOBAHUA.

3. TennoBu3nOHHAs TEXHUKA U METObI €€ COBEPIIICHCTBOBAHUSI.

4, Hcceuenne (paccedenne) OMOIOTMUECKUX TKAaHEH TPU MOMOIIIH JIA3EPHOTO
U3ITyYEeHUS.

5 Hcnapenne OMOIOTHYECKUX TKAHEH MPU OMOIIIH Ja3€PHOTO U3TYUYEHUS.

6. CurmBaHue OMOIOTMYECKUX TKAHEH.

7. Jlazepsl, mpuMeHsIeMbIe JUTSI KOATYJISIIUN OMOJIOTHYECKUX TKaHEH.

8. IIpuMeHeHne na3epHON XUPYpPrur B OTOPUHOJIAPUHTOJIOTHH.

9. [TpumeHneHue 1a3epHOTO U3ITYUYEHHS B CEPACUHOCOCY IUCTON XUPYPTUu.

10. Kitaccbl omacHOCTH 1a3€pHOTO U3ITy4YEHHUS.

11. ['uruennueckoe HOPMUPOBAHUE JIA3EPHOTO U3ITYUEHUSI.

12. TpeboBaHMs K pa3MEILLIEHUIO JIa3€PHBIX YCTAHOBOK.

13. TpeboBanus 6€30MaCHOCTH MPH IKCILTyaTAIlUH M OOCTYKUBAHHUH JIa3epPHON
TEXHUKHU.

14. MeTop1 TO3UMETPUYECKOTO KOHTPOJIS JIa3€PHOTO U3ITyUEHUS.

KoHTponb caMoCTOATENbHON pabOTHl CTYACHTOB B TCUCHUE CEMECTpa OCYIIECTBIISICTCS
cienyromuM obpa3zoM. B TeueHume cemecTpa KaXIbli CTYAEHT JOJDKEH MPEICTaBUTh
MpenoaBaTeNfo b0 JOKIaa, JUOO0 TMPEe3eHTAIMI0 Ha BBIOPAHHYIO WM WM YKa3aHHYIO
npenoAaBateneM Temy. JIokiaa T0KeH collepkaTh HEe MEHee 5 CTpaHUIl TeKCTa, MPe3eHTalus -
He meHee 10 ciaaiigos.



Kaxnas npencraBieHHas caMOCTOATENbHAs paboTa OLEHUBAETCS MIPENoiaBaTesieM o S-
0abHOM IIKaje UCXOAS U3 CIEAYIOUIMX KPUTEPUEB:
® COOTBETCTBUS NPEAJIOKEHHOMN TEME;
® KauecTBa WUTIOCTPATUBHOTO U rpa)uuecKoro MaTepuasios;
® [IyOMHBI PACKPBITUS TEMBI.
Te moknanael ¥ Mpe3eHTalKU, KOTOPbIE HAMIY4IIUM 0O0pa3oM pPacKpBIBAIOT BHIOPaHHYIO
TEMy, MOTYT OBIThb, 110 COIJIACHIO CTYJEHTA, NPEACTABIECHBI HA BceoOlee 00CyKAEHHE B X0/
IIPAKTUYECKUX 3aHIATHUM.

11.7. Meroaudeckue yKazaHUs IS OOy4YalOIIMXCA 110 MPOXOXKACHHIO TEKYIIEro
KOHTPOJIS yCIIEBAEMOCTH.

Tekymuid KOHTPOJb YCIEBAEMOCTH MPEAYyCMAaTPHBACT KOHTPOJIb KayecTBa 3HAHUU
00y4JaroIuXCsi, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C IIENIbI0 OICHUBAHUS XO0Jia OCBOCHUS
JIACIIUILIHHEIL.

11.8. Metoauueckue ykazaHHs A 0Oy4arOLIUXCS MO MPOXOXKIECHUIO MPOMEXYTOYHOM
aTTECTALIUU.

IIpomexxyTouHass  arrectanuss  OOydarolIMXCsl — IPEeJyCMaTpUBAeT  OLIGHUBaHME
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OLEHKM 3HAHHWM, MOJYyYEHHbIX OOydYarolIMMcs B Ipolecce
U3y4YeHHs BCEW MMCUMIUIMHBI WIM €€ YaCTH, HAaBBIKOB CaMOCTOATENBHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX JJs PElIeHUs NPAaKTUYEeCKUX 3ahad. DK3aMeH, Kak IpaBMiIO, MPOBOAUTCS B
NEpPUOJ SK3aMEHALIMOHHOW CECCHUM W 3aBEpILAETCS ATTECTAllMOHHOM OLIEHKOM «OTIMYHOY,
«XOpOUIO», «yAOBIETBOPUTEIILHOY, «HEYA0BIETBOPUTEILHO.

— 3auyeT — 3T0 (hopMa OLIEHKU 3HAHUM, MMOJYyUYEHHBIX OOYyYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH NUCIUIUTUHBI B [IEJIOM MU TPOMEXKYTOUHas (110 OKOHYaHUHM CEMECTpa) OLEHKA 3HAHHUH
00yyaromuMcs 0 OTAENbHBIM pa3jiesiaM AUCLUUIUIMHBI ¢ aTTECTAllMOHHOM OLIEHKOM «3a4TeHO»
WIH «HE 3a4TEHOY.

— auddepeHunpoBaHHbI 3aueT — 3T0 (¢GopMa OLEHKU 3HAHUM, MOJYyUYEHHBIX
00yyaromuMcs pU U3YYEeHUHU JTUCIMIUIMHBI, TP BBITOJHEHUH KYypPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, Hay4HO-HCCIEA0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTJIMYHOY, «XOPOILIOY, «yIOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHON.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMmMy TUCIUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit
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