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PABOYAS IMTPOI'PAMMA JJUCHUITJIUHBI
JlazepHblIe TEXHOJIOTHH
Hanpasnenune noaroroBkn03.06.01@usuxa u acmponomus
[Ipoduns «lasepnas ghuzuxar»
dopma MoAroToBKH (0YHAas)

Kypc 2 cemectp 4

nexnuu 18 yac.

NpaKTHYECKUE 3aHATHS HE IPETyCMOTPEHBI.
nabopaTopHbie pabOTHI HE TPEYCMOTPEHBIL.

¢ ucnonb3oBanneM MAO nek. 9 /mp. /1ab. Jac.

BCEro 9acoB KOHTAKTHOM paboTs! 18 uac.

B TOM 4HCIIe ¢ ucnonb3oBanueM MAO 9 wuac., B 9JIeKTpOHHOI hopme qac.
camocrosiTenbHas pabora 126 wac.

B TOM YHCIIE€ Ha MOJTOTOBKY K 9K3aMEHY qac.

KypcoBasi paboTa / KypcOBOM MPOEKT cemMecTp

3a4er 4 ceMecTp

IK3aMeH ceMecTp

PabGouass mnporpamma cocraBieHa B COOTBETCTBUM C TpeOOBaHUAMU (eaepatbHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa BBICHIEr0 00pa30BaHUs (YpPOBEHb MOJTOTOBKH
KaJpoB BbICIIEH KBaJU(UKALMN), YTBEPKIACHHOIO IpHKazoM MuHucrepcTtBa oOpa3oBaHMs U
Hayku PO ot 30.07.2014 Ne 867_

Pabouas nporpamma oOcykeHa Ha 3aceaHuu Kadeapbl o0IIel U SIKCIIepUMEHTaIbHOM (PU3HKH,
npotokois Ne 10 ot «02» utomns 2018 1.

3aBenyrommii  kadenpoit  oOmell W AKCIEpUMEHTanbHOW  (PU3WKH, K.X.H., JOIIEHT
B.B. Kopouenuen
CocraBuTtens (Jin): AOLEHT, K. ¢u3.-mar. H. ['omuk C.C.



O0opoTHasi CTOPOHA THTYJIBHOTO JINCTA

I. PaGouyasi nporpaMma nepecMoTpeHa Ha 3acelaHNM Kadeapbl/ akageMH4ecKoro AenapTaMenTa;
IIportoxon ot «13» urors 2019 1. Ne 9
3aBenyronui kadeapoii /AUPeKTOp akaJeMUIeCKOTo IenapTaMeHTa
/7 4 Kopouennues B.B.
(r[o,urmcy) Wi (MN.0. damuins)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHHH Kadeaphl (aKageMU4ecKOro JenapTaMeHTa):
[Tporoxkon ot «09» suBapst 2020 . Ne 5
3aBenyroumi Kadeapoit/aupeKTop akaieMHIecKoro AenapTaMeHTa
1 /a Kopoueniies B.B.
(nommcyf / (M.0. damunus)




AHHOTanust pado4eii nporpaMMbl y4eOHOM JTMCUMILVINHBI «JIa3epHbIe
TEXHOJIOTHID)

Kypc «JlazepHble TEXHOJOTMM» OTHOCUTCS K CHEUUATbHBIM TUCHUILIIMHAM
MporpaMMbl MOJATOTOBKM acnupaHToB creruaibHocTu 03.06.01 — «®usuka u
acTpoHoMUs» 1o npodutio «JlazepHas puzukay.

TpynoemkocTs — 4 3.e. (144 yacoB). {ucuuruinHa BKiIroyaeT B ceds 18 yacos
jgexkuuii 1 126 yaca camocTosiTenbHOM paboThl. OO0yyeHue ocyuiecTBisieTcs B 4
cemectpe. DopMa IPOMEKYTOUHOM aTTecTalmu: 3a4eT (4 cemectp).

PaGouass mporpamma cocTaBlieHa B COOTBETCTBHH C TpeOOBaHUSAMH
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa  BBICHIETO
oOpazoBanusi  (YpOBEHb TMOJTOTOBKM  KaJApOB  BBICHICH  KBanu(UKALUN),
YTBEPKJICHHOIO MPUKAa30M MHHHUCTEpCTBA o0OOpa3oBaHus W Hayku PO or
30.07.2014 r. Ne 867 u yueOHBIM IJIAHOM MOATOTOBKH aCIUPAHTOB MO MPOGUIIO
«JlazepHas puszukar.

LHear wu3yyeHusi AUCHMILVIMHBI — chopmupoBarh Yy cliymiarenei
IPEJICTaBICHNUE O KIIIOYEBBIX METO/IaX M CPEACTBAX, a TAKKe 00 OCHOBHBIX cepax
MPUIIOKEHUS JTa3€PHBIX TEXHOJIOTHIA.

3amauu:

—  IOJy4YE€HUE NPEACTABICHUN O KIFOYEBBIX METOJAX U CPEJCTBAX JIA3E€PHBIX
TEXHOJIOTHH;

— O3HAKOMJICHHE C OCHOBaMHM c(epamMu MPUJIOKEHUS  Ja3epHBIX
TEXHOJIOTHI;

— npuoOpeTeHue yMEHHUs MOJIb30BaThCA JIA3€PHBIMUA TPUOOpamMH, CTABUTh U
pemarb 3KCHEpPUMEHTAJIbHbIE 3aJaud C [PUMEHEHUWE Takux HpuOOpoB,
00pabaTbIBaTh, aHAJTM3UPOBATH U OLICHUBATH MOJYUYECHHbBIE PE3YJIbTATHI;

— npuoOpeTeHue YMEHHs UCIOJIb30BaTh MpU pabdoTe CHPaBOYHYIO U
y4eOHYIO JTUTEPATYPY: HAXOAUTH JPYTrue HEOOXOAMMBbIE UCTOYHUKU MH(OpMaIUn
U paboTaTh C HUMHU.

Jns  ycmemHoro wu3y4eHus AUCUUIUIMHBL «Jla3epHble TEeXHOJIOTUM» Y
OoOy4Jarommxcst JOJKHBI OBITh CHOPMHPOBAHBI CIEAYIONINE MPEABAPUTEIIbHBIC
KOMITETECHIINH:

— 3HAaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAyYHBbIX JIUCLMIUIMH B
npo(heCcCHOHATIBHON JEsTeIbHOCTH, OCHOBHBIE IOJIOKEHUSI KBAHTOBOM Teopuw,
KJIACCUYECKOM ONTHKU U aTOMHOM (DU3UKU;

— 3HAHME METOJIOB MaTEeMaTUYECKOro aHaiu3a M  MOJEIUPOBAHUS,
TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMUS.

B pesynbrare wu3ydeHUs JUCHUIUIMHBI Yy aCIHUPAHTOB (HOPMHUPYIOTCS
cienyroume npodeccroHanbHble KOMIETEHIIUU

Kon u popmyaupoBka Jtanbl GOpMHPOBAHUA KOMIIETEHIINHU
KOMIIETCHIIM U
WuTepHeT-pecypc SCOPUS I HAXOXKACHUS
T1K-1 CrrocobHOCTE o N
3Haer HAy4YHBIX CTaTEH 110 OIpENEICHHON
CaMOCTOSITENBbHO CTABUTH U TeMATHKE.

pemaTh 3a7a4i B 00JaCTH

Na3epHOI GU3HKH Vmeer BricTpo HailiTH nHGOpMaIUIO MO

OHpCHeHeHHOfI TEMATUKE U I10




ONPEIETIEHHBIM KPUTEPHUSIM.
Braxcer VMeHUEM aHAIU3UPOBATh HHPOPMALHIO C
3apy0OeKHBIX HAYIHBIX CTATEH.
[1K-3 BiajieHue HaBBIKAMH OCHOBHBIE TIAPAMETPHI U 0COOEHHOCTH
Pa3PAGOTKH H CO3TAHMS 3Haer IPUMEHEHUS COBPEMEHHOTO JIA3€PHOTO
(DYHKIHOHATBHBIX SIEMEHTOB I TEXHOJIOTHYECKOTO 000PY10BAHUS
YCTPOMCTB JUIs pa3IMIHBIX OCYILECTBJIATH BEIOOP YCTPOMCTB JIa3ePHBIX
obracrtel 1a3epHO PU3UKH, Ymeer TEXHOJIOTHH JIJIsl pEIICHHS ITOCTABICHHOM
BKJIIOYast BEICOKOTOYHBIE 3a/1a4K
OUTHHCCKUC U3MCPCHUA, HaBBIKAMH ONITHMAJILHOTO BHIOOpa
MoadHKaImIo 1 00pabOTKy Biageer | ycTpOMCTB a3epHBIX TEXHOIOIHM IS
MaTepuajios pelleHNs TIOCTABJIEHHOM 3a/1auu
OCHOBHBIE IPHUOOPBI K METOIBI,
HEOOXOJUMBIE sl TIPOBEICHUS
[IK-2 BrajieHue 0CHOBHEIMHE 3Haer (H3UYECKUX DKCIIEPUMEHTOB B 00JIACTH
METOXaMU TIOCTAHOBKH 1 (PM3UKM ONTUYECKUX KBAHTOBBIX
[IPOBEICHHUS SKCIIEPUMEHTOB B ['CHCPATOPOB.
00J1aCTH J1a3epHOM (PU3UKH, B Vaeer AHaIM3MPOBATh SKCIIEPUMEHTATbHBIE
TOM YHCJIC HEJIMHENHON ONTUKHU JaHHBIC B 00J1aCTH (DU3HKH JIA3EPOB.
1 JIa3CpHOU CIICKTPOCKOINH CrocOOHOCTBIO CAMOCTOSATEIBHO JIENATh
Bnageer | BBIBOJBI OCIIE HEMOCPEACTBEHHOTO
aHaIKM3a SKCIIEPUMEHTAIBHBIX JaHHBIX.

I[JIH (bOpMI/IpOBaHI/UI BBIINICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKaX IHUCHUIIINHBI
«Ha3epm>le TCXHOJOTHUH» IIPHUMCHAIOTCA CICAYIOIIHC MCTOIbI aKTUBHOTO/
HHTCPAKTHBHOI'O 06y‘lCHI/IHI MO3TOBOM TypM, IUCKYCCHA.



|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOHN YACTHU KYPCA
Jlekuuonnbie 3ansaTus (18 vac.)

Pa3nen |. JlazepHble TexHoJIOrHM 00paboTKN MaTepuaJioB (6 yac.)

Tema 1. OcHOBHBIE 0COOEHHOCTH JIa3ePHBIX TeXHOJI0THii (2 yac.)

CoBpeMeHHbIE  Ja3epHbIE  TEXHOJIOTHH 00paboTKH MaTepraoB.
Hcnonb3oBanue jna3epHbIX TEXHOJIOTMiA. OCOOEHHOCTH Ja3epHBIX TEXHOJOTHUHU.
MeTonsl 00pabOTKM MaTepuaroB C HCHOJIb30BAaHUEM KOHIICHTPHUPOBAHHBIX
MIOTOKOB SHEPTUU C BBICOKOM SKOHOMHUYECKOH 3(h(PEKTUBHOCTHIO MPUMEHSIOIINECS
IIPU U3TOTOBJIEHUU JIETAJIEH U Y3JI0B Pa3JIUYHBIX MAIIUH U arperaTos.

Tema 2. IIpoueccsl cBapKH, pe3KH, MPOOMBKH O0TBepcTHii (4 yac.)

Humepaxkmuenasn gpopma : m0o32080i uimypm

[Tpoueccsl cBapku, pe3KH, NPOOMBKH OTBEPCTUH, TEPMOOOPaOOTKH U
HariaBku. TodedHas M IIOBHAs Jia3epHas cBapka. JlazepHasl pe3ka MaTepualioB.
CO,-nazeprl HenpepbiBHOrO aAeiictBus. COp-nascpsl. [IpuMmeHeHHE TEXHOJOTuu
CBapKH.

Pa3nen Il. JlazepHble TexHoiornu B Meaunune (6 gac.)

Tema 1. JIazepHble TexHoJIOTHH B XUpypruu (3 yac.)

OCHOBHBIE TTOKa3aHUs MPUMEHEHUS JIA3€POB B XUPYPTrUU. METOMbI Ja3epHOMN
xupypruu. OO030p OCHOBHBIX 00JacTeii TPUMEHEHHS Ja3epoOB B XHUPYPTUHU.
Onruyeckue CBOMCTBA TKAHMU.

Tema 2. Tepanus (1 gac.)

Bo3spelicTBrue Ha 001aCcTh MOpaXKeHUs, Ha aKYIMYHKTYpHbIE TOUKH, HA 00J1aCTH
3axapeuHa — ['ena (mpoeknuyu Ha KOXKE YeJIOBeKa €ro BHYTPEHHHX OpPraHOB), Ha
OMOJIOTUYECKH AaKTUBHBIE TOYKH (AKyIMyHKTypa), OO0JacTH CTOINbI W JIaJIOHW,
00JacTH Mo3BOHOUHKKA. MexaHn3mbl JeueOHOTo 2 (deKTa JIa3epHON TepanuH.

Tema 3. /Imarnocruka (2 yac.)

Humepaxkmuenasn gpopma : mo32060i wimypm

[TpumeHeHus J1a3epHOTO U3TyUYEHUs B JUArHOCTUKE BHE OpraHu3Ma (exvivo),
TaK U IS TMPSMOTO aHalIW3a OPraHOB M TKaHeW marueHTta (invivo). [IpoTtounsbrii
bayopumeTrp. MeTton ontuueckoil Ouonicuu. PaznuyHbie METOABI ONTHYECKOMN
TomMorpaduu.

Paznen Ill. JlazepHble TexHOJOrMM AaHaJIWM3a W MOHHUTOPHHIA
oKkpy:kamouieii cpeanl (6 gac.)

Tema 1. JIngapuoe 3onaupoBanue arMocdepsl (3 uac.)

Humepaxmuenasa gpopma : ouckyccus

Jlmnapuoe 3oHAMpoBaHue atMmocheprl. CTpykTypa W cocTaB aTtMochepsl.
CoctaB Tponocgeps! u crparocdepsl. THIBI CUCTEM AUCTAHIIMOHHOTO JIa3€pPHOTO
30HaUpOBaHus aTMocdepbl. [IpuHIMT 1elCcTBHS a3p030IHHOTO JTUapa.

Tema 2. JlazepHasi unaynupoBanHasi gpiryopecuenuusi (3 yac.)



JlazepHble HMCTOYHUKH W3IY4YEHUS B HCCIEAOBaHHUSAX aTtMmochepbl
okpyxaronieid cpeabl. OCHOBHbIE METOAbI — HEMOCPEACTBEHHOE H3MEPEHUE
norJionieHrus (abCcopOIMOHHAsT  CIIEKTPOCKONHSA), Ja3epHas WHAYLIHPOBaHHAs
bayopeciieHIus, ClIoHTaHHOe KoMOuHalmonHoe paccessuue (KP) nimu korepentHoe
aHTHCTOKCOBO paccesHue. JlazepHas uHayrupoBaHHas ¢uyopecteHmus (JIND).
Hcnonp3oBanue JIND st u3aMepeHuss KOHLIEHTPALMN pa3JIMYHbIX BEIECTB.

Il. CTPYKTYPA U COAEPX KAHUE IMPAKTUYECKOMN YACTHU KYPCA

He npenycMOTpeHbl y4€OHBIM IJIAHOM.

I11. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

YyebHOo-MeToAMuECKOe oOecrieueHue CaMOCTOATEIbHOMN paboThI
oOy4aromuxcss 1O JTUCHUIUIMHE «Jla3sepHble TEXHOJOTUW» TPEACTABICHO B
NpUiIoKeHuu 11 BKIIOYaeT B ceOs:

TUTaH-Tpa(UK BHITIOJHCHHS CAMOCTOSITEIIbHOW paOOTHI M0 AUCIUTIIINHE, B TOM
qucyie IPUMEPHbIE HOPMbI BPEMEHHU Ha BBITIOJIHEHHUE 110 KaXKIOMY 3aJIaHUIO;

XapaKTEPUCTHKA 3aJlaHUH JUII CAaMOCTOSTEILHOW PadOThl OOyYaIOMIMXCS H
METOAMYECKUE PEKOMEHIAINY TI0 X BBITOJIHEHHIO,

TpeOOBaHUS K  TPEACTaBICHUIO W O(QOPMIICHHIO  pe3yJIbTaToOB
CaMOCTOATENbHON pabOTHI;

KPUTEPHH OIICHKH BBIMTOJHEHHS CAaMOCTOSITETILHON paOOTHI.

V. KOHTPOJIb JOCTUKEHUA LHEJU KYPCA

Ne | Kontponupye Kosbl, HauMeHOBaHUE U 3TAITBI OrneHoYHBIE CPECTBA
0/ | Mble pa3ziensl / (opMHpPOBaHUS KOMIIETEHIINH TeKyIImi IPOMEKYTOU
TCMBL KOHTPOJIb Hast
JUCIUTLINHBI aTTecTalus
1. | JIazepusie IIK 1, IIK 2, | 3naer CobecenoBan | Borrpocsr 1-2
TEXHOJIOTHU K 3 ue (YO-1)
o0OpaboTku YmMeer CobecenoBan
MaTepUasoB ue (VO-1)
Bnaneer CobecenoBan
ue (YO-1)
IIK 1, IIK 2, | 3Haer CobecenoBan | Bompocsr 3-5
IIK 3 ue (YO-1)
JlazepHbie
5 TeXHOTOIHI B YmMmeer CobecenoBan
MEUIINHE ne (VO-1)
Bnaneer CobecenoBan
ue (YO-1)
3 JlazepHbie IIK 1, TIK 2, | 3naer CobecenoBan | Bompocsr 6-7
' TEXHOJIOTUH 1K 3 ue (VO-1)




a”HaIM3a " YMmeer Co0OecenoBaH
MOHHUTOPHHTA ue (YO-1)
OKpYy>Karoleu Bnaneer CobecenoBan
Cpeasl ue (YO-1)

(DOHI[ OLICHOYHBIX CPCACTB 110 AUCHUIIIIMHEC ITPCACTABJICH B IIPHUIIOKCHHUU 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

1. JlazepHble TEXHOJOTMU OOpaOOTKH MaTepUajIoB : COBPEMEHHBIE
npoOJieMbl (PyHIAMEHTAIBHBIX UCCIEAOBAHUN U MPUKIAIHBIX pa3padotok / [B. f.
[Tanuenxo, B. C. I'ony0eB, B. B. Bacuibios u 1p.] ; nox pen. B. S [lanuenko. —
M. : ®uszmataut, 2009. — 665c¢. (1 3k3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo:288939&theme=FEFU

2. JlazepHble MEIUIIMHCKHE CHUCTEMbl U MEIUIIMHCKUE TEXHOJOTUU Ha UX
ocHOBe : [yueOHoe mocodue] / B. II. MunaeB. — Jlonronpyaueiii : MHTEIEKT,
2017. —347c¢. (2 7K3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo:830732&theme=FEFU

3. CoBpeMeHHbIE na3epHO-HH(pOpMaIMoHHBIe TexHomorun / Poccuiickas

akagemusi Hayk, UHCTUTYT npoOseM Jla3epHbIX U UH(OOPMALIMOHHBIX TEXHOJIOTHUH |
nox pen. B. 4. Ilanuenko, ®@. B. Jlebenera. — M. : Untepkontakt Hayka, 2015. —
959c. (2 7k3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo:803346&theme=FEFU

4, Beiiko  B.I.  JlazepHple = MHMKpO- Y  HAHOTEXHOJOTMU B

MUKPOAJIEKTPOHUKE [DJIEKTPOHHBIA pecypc]: OMOpHBIA KOHCHEKT JieKiuil/ Beiiko
B.Il.— DnextpoH. TekctoBbie maaHHbie.— CII16.: YuuBepcurer UTMO, 2011.—
141 c.— Pexum pgoctyma: http://www.iprbookshop.ru/67419.html.— 3BC
«IPRbooks»

5. [[Taxuo E.A. ®u3nueckrue OCHOBBI IPUMEHEHHUS JIA3€POB B MEAUIIUHE
[DnexTponnsiil pecypc]/ laxno E.A.— DnextpoH. TekcToBsie mannbie.— CII0.:
YHuBEpCcUTET NUTMO, 2012.— 129 C— Pexxum JIOCTyTIA:
http://www.iprbookshop.ru/65350.html

6. Jlazeppl: mpUMEHEHUS] W TPUIOKEHUS [DJIEKTPOHHBIA pecypc]
yuebHoe mocobue / A.C. bopeimo [u np.] ; mox pea. A. C. bopeiimo. M.IO.
Nneun, A.A. Kum, .A. Kucenes, /I.B. KinoukoB, M.A. Konses, JI.b. Kounn, B.C.
Jlyruns, H.}O. ManbskoBa, A.B. Mopo3os, E.H. Hukynun, C.}O. Crpaxos, A.B.



https://lib.dvfu.ru:8443/lib/item?id=chamo:288939&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:830732&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:803346&theme=FEFU
http://www.iprbookshop.ru/65350.html

®enun, A.B. UyrpeeB. — Dnektpon. nan. — Caunkr-IletepOypr : Jlanp, 2016. —
520 ¢. — Pexxum nocryma: https://e.lanbook.com/book/87570

JlonoJiHUTEIbHASA JTUTEpaTypa

1. [entpsl kosmekTuBHOTO NoJsib30Banus JIBO PAH. Hayunbie 3agaun.
Oo6opynoBanue. Metoabl u MeToauKku. PesynpraTsl / Poccuiickas akagemus Hayk,
HansHeBocTouHOE oTaeneHue ; [Hayd. pea. A. M. Xanuyk]. — BrnaguBocTok :
HansHayka, 2010. — 270c. (1 3k3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo:418323&theme=FEFU

2. OreHka CTENEHU OMACHOCTH W OCJICTUIIONIETO JCHCTBUS JIa3E€PHBIX
W3JIeJIUM, pabOTaIOIMKUX HAa OTKPBITHIX MPOCTPAHCTBAX B BUAUMON U OmmxHed MK

obnactsax crnektpa/ b. H. Paxmanos, B. T. Ku6orckuii. — M. . HoBble TexHOMIOTHH,
2014. — 24 c. https://lib.dvfu.ru:8443/lib/item?id=chamo:712694&theme=FEFU

Ilepeuyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTepHeT»

1. Betixko B.IIL., laxuno E.A. COopHHMK 3a7a4 1O Ja3epHBIM TEXHOJOTHUSM.
WU3n. 3-e, ucnp. m jgomonH. - CII6: CII6 T'Y UTMO, 2007. - 67 c.
http://window.edu.ru/resource/430/54430.

2. benukoB A.B., Cxpunnauk A.B. JlazepHble OMOMEIUITMHCKHE TEXHOJOTHH
(wactp 1): VYuebuoe mnocobme. - CII6: CIIoI'Y HUTMO, 2008. - 116 c.
http://window.edu.ru/resource/732/58732

3. benmukoB A.B., Cxpunauk A.B. JlazepHpie OMOMETUITMHCKUE TEXHOJIOTHH
(wacte 2): VYuebnoe mnocobue. - CII6: CII6I'Y HWUTMO, 2009. - 100 c.
http://window.edu.ru/resource/665/63665

VI. METOANYECKHUE YKA3AHUSA
1O OCBOEHUIO JUCHUII/IMHbI

[IpucTynuth K OCBOCHHMIO TUCIUIUIMHBI CJIEyeT B CAaMOM Hadaje y4eOHOTO
cemectpa. Pexomenayercs u3yunTh CTPYKTYpy M OCHOBHBIC MOJIOKeHus: Paboueit
nporpammbl guctuiuinabl (PIT/]). OOpaTuTh BHUMaHUE, YTO KPOME ayJUTOPHOMN
paboThl (JIEKIIUU, TPAKTUYECKUE 3aHATHS) TUIAHUPYETCSl CaMOCTOsITENIbHAs padoTa,
pe3yabTaThl KOTOPOM BIIMSIOT HAa OKOHYATENIbHYI0 OLEHKY MO MUTOraM OCBOEHUS
y4eOHOW JUCHUIUIMHBL. Bce ayauTopHBIE H  CaMOCTOSTEIbHBIC 33 aHUs
HEO0OXOJIMMO BBITIOIHATh U MPEJOCTaBISATh HAa OIEHKY B COOTBETCTBUHU C TIJIAHOM-
rpadukom.

HUcnoab3oBanue marepuanos PII/I
Jns  ycmemHoro OCBOCHHUS  JUCHMIUIMHBI  CJIEAYeT HCIO0JIb30BaTh
comgepxkanue pasnenoB PIIJ mucuumimHbl, KOTOPOE TIO3BOJISIET MPABUIBHO
OpraHU30BaTh CAMOCTOSATENILHYIO PaOOTy aclupaHTa.


https://e.lanbook.com/book/87570
https://lib.dvfu.ru:8443/lib/item?id=chamo:418323&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:712694&theme=FEFU
http://window.edu.ru/resource/430/54430
http://window.edu.ru/resource/732/58732
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PexomeHaanum mo noAroToBKe K JeKIMUOHHBIM 3aHATHAM

YcnemHoe OCBOCHME JMCHUIUIMHBI —TPEIANOJaracT aKTUBHOE Yy4dacTHe
aClIMpaHTOB HA BCEX JTanax €€ OCBOEHHUs. M3ydeHwe IUCHUIUIMHBI CIIeTyeT
HAYWHATh C TPOPAOOTKH coJiepKaHus paboyed MporpaMMbl M METOAUYECKHUX
YKa3aHUMU.

[Ipy wu3ydeHUn u TOPOpPabOTKE TEOPETHUUECKOTO MaTepuana achupaHTaM
HEOOXO0IUMO:

— TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIIMOHHOM 3aHSITUU Marepuall u
JIOTIOJIHUATB €r0 C YYETOM PEKOMEHAOBAHHOM MO JaHHOW TEME JIUTEPATYPhI;

- Tepen O4YEepEeNHOW JIEKUHEW IIPOCMOTPETh KOHCHEKT MPEABIAYIIETO
3aHATHUS,

—~ IPU CaMOCTOATEJIILHOM M3YYEHUM TEMBbI CJIeJIaTh KOHCIIEKT, HCIOJIb3Ys
pexoMenaoBanHbie B PIIJI nuteparypHble MCTOUHUKU. B ciydae, eciii BOSHUKIN
3aTpyJHEHUs, OOpaTUTHCS K MPENoJaBaTeIl0 B Yachl KOHCYJbTAIlUHd WM Ha
MIPAKTUYECKOM 3aHATHH.

[Ipy MOATOTOBKE K TEKYILIEMY KOHTPOJIIO M MIPOMEKYTOUHON aTTecTaluu
ucnois3oBaTh Matepuaibl PITJ] (I[Ipunoxenue 2. @oHJ OIIEHOUYHBIX CPEACTB).

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHUE
JUCHUATUIMHBI

Jns  3aHATHL  Ucnosb3yeTcsl  00OpYJOBaHME HAYYHBIX J1laOOpaTOpuid,
OCHAILIEHHBIX ONTUYECKUMH CTOJIAMU, ONITUYECKUMHU KOMITIOHEHTaAMU ISl CO3/IaHUS
DKCIIEPUMEHTAJIBHBIX YCTAHOBOK C HCIIOJIb30BAHUEM HCTOYHHKOB M IPUEMHHUKOB
ONTUYECKOTO M3Iy4EeHHsI, OOJIbIIOE KOJMYECTBO HU3MEPUTEIbHBIX MHPUOOPOB,
IIEPCOHAIIBHBIE KOMIIBIOTEPHI.



IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHNE BBICIIETO
00pazoBaHUs
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»

(IBOY)

HIKOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA

0 TUCHUILINHE JlazepHble TEXHOJIOTAN
Hamnpasnenue noaroroBku03.06.01 Quzuxa u acmpornomus
[poduns «lazepras ¢usuxay»
dopma MoAroToBKH (0YHAS)

BaaauBocToK
2018



Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Ne Hara/cpoxkn Bun Ipumepubie | @opMa KOHTPOJIS
n/n BBINOJTHEHH S CaMOCTOSITEILHOM HOPMBI
padoThI BpeMeHH Ha
BBINOJIHEHHE
1. B teuenue N3yuenue pa3nenos 100 yac. CobecenoBanue (YO-1)
ceMecTpa TEOPETUYECKOU 4acTH
Kypca
2. B Teuenue [ToaroroBka k 3avery 26 dac. 3auer
ceMecTpa

Metoanyeckue yKa3aHusi 0 BHINOJHEHUI) CAMOCTOSITEIbHOM padoThI 10
AUCHHUIIHHE

CamocrosiTenbHas paboTa BKJIIOYaeT B ceOs JBa BHJia padOT: M3YyYEHHE
pa3zenoB TEOPETUUECKON YacTh Kypca, MOArOTOBKA K 3aueTy. M3yduenue pasnenos
TEOPETHUYECKON YacCTH Kypca OCYIIECTBIISICTCS aCHHUPAHTOM IIOCJE MOCBSIICHHON
JAHHOM TeMe JEKUMH. 3aJaHue W JUTEparypy Uil H3YyYEHHs pPa3ZesioB
TEOPETUYECKOM YacTH Kypca IIpernojaBaTeslb COOOLIaeT B KOHIIE JIEKIIHH.
[loAroToBKY K 3a4eTy pPEKOMEHAYETCA OCYILIECTBISATh B TEUYEHHE CEMECTpa
HEIMOCPEJICTBEHHO IOCJIE OKOHYAHUSI U3Yy4YEHHUs OYEpPEIHOM TEMbI MO BOMPOCAM,
IIPEICTABICHHBIM B MIPUJIOKEHUU 2.

TpeGoBanusas K HpeAcTaBIeHHI0 U O(POPMJICHUIO  Pe3yJIbTATOB
CaMOCTOAATE/IbHON PadOThI
KoHTponb BbINONHEHUS pabOThl MO H3YYEHHUIO Pa3felioB TEOPETUUECKOU
4acTU Kypca OCYLIECTBIIIETCS B KOHIIE JIEKLIUU B (hopMe coOece0BaHu.

Kpurtepnu onieHKH BbINOJHEHHUS CAMOCTOATEIbHOI PadoThI
Kpurtepuu onieHuBaHUSI KOHTPOJIBHOM paOOTHI:

OTBET Ha BCE BOMPOCHI 0€3 OMIMOOK — «OTIUIHON;

OTBET Ha BCE BOMPOCHI C OJTHON OIMUOKON — «XOPOIIIO»;

OTBET Ha BCE BOIMPOCHI C ABYMS OIIMOKAMH — «YJOBJIETBOPUTEIBHOY;

OTBET TOJILKO Ha MTOJIOBUHY BOIPOCOB WJIM OTBET HA BCE BOIIPOCHI C

KOJIMYECTBOM OLIMOOK O0Jiee IBYX — «HEYIOBJIETBOPUTEIHHOM.

[Ipy mony4YyeHHH OLICHKH «HEYAOBJIETBOPUTEIBHO» CUUTAETCSA, YTO aCIIUPAHT
HE MPOIIEN TEKYIIUN KOHTPOJIb. B 3TOM citydae nmpOBOJUTCS TOBTOPHBIM KOHTPOJIb
Ha KOHCYJIbTallNH.




[Tpunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
00pazoBaHUs
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»

(IBOY)

IKOJIA ECTECTBEHHBIX HAYK

®OH/ ONEHOYHbLIX CPEJACTB

0 TUCHUILINHE JlazepHble TEXHOJIOTHN
Hamnpasnenue noaroroBku03.06.01 Quzuxa u acmponomus
[poduns «lazepnas ¢usuxay»
dopma MoAroToBKH (OYHAS)

BaaauBocToK
2018



IHacnopr

POC

Kox u ¢popmysimpoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIETeHIHH
UHTEPHET-PECYPC SCOPUS /1Tl HAX 0K AECHHS
3Haer HAay4YHBIX CTaTeH MO OMPEaeICHHON

ITK-1 CrocoOHOCTE TCMaTHKE.

CaMOCTOSITEJIHO CTaBUTh U OBICTPO HAMTH MHPOPMAIUIO TTO
pelars 3a1a4i B 00J1acTH Vmeer ONpe/IeTIEHHON TEMATUKE U 110
Ja3epHON (PUUKH OIpeIeIEHHBIM KPUTEPHUSIM.
Brancer | YMCHHEM aHAIMHPOBATS UH(OPMALHIO C
3apyOEKHBIX HAYYHBIX CTATEH.

[1K-3 Birafenne HaBEKaMH OCHOBHBIE TIaAPAMETPhI U 0COOEHHOCTH
pa3paGOTKH I CO3TAHMS 3naer HPUMEHEHHS COBPEMEHHOTO JIA3EPHOTO
(bYHKIHOHATBHBIX SITEMEHTOB H TEXHOJIOTHYECKOTO 000PY10BAHUS
YCTPOMCTB IS pa3IMYIHBIX OCYILECTBJIATH BBIOOP YCTPOMCTB JIa3EPHBIX
00J1acTeii 1a3epHoi (PU3MKH, Vmeer TEXHOJIOTHH JUIS PEILEHNS TI0CTABIEHHOMN
BKJIIOYasl BBICOKOTOYHBIE 3a/1a4u
OUTHHCCKUC U3MCPCHHUA, HaBBIKAMH ONITHMAJILHOTO BHIOOpA
Mou(uKaLIo 1 00paboTKy Brajgeer | ycTpOWCTB Ja3epHBIX TEXHOIOTHIMA JIst
Matcprajos peILIeHus IOCTABICHHOM 3aa4un

OCHOBHBIE IPHOOPBI M METOIBI,
HEOOXOUMBIE IS IPOBEIEHHS
TTK-2 Brajienye oCHOBHBIMH 3Haer (UBUYECKUX IKCIIEPUMEHTOB B 00J1aCTH
METOIaMHA NOCTAHOBKY | (M3UKM ONITUYECKUX KBAHTOBBIX
[POBEIEHHS DKCIIEPHMMEHTOB B T'CHEPATOPOB.
o0acTu nazepHoi HU3MKH, B Vieer aHAJM3UPOBATH SKCIICPUMEHTAIbHbIC
TOM YHUCJI€ HETMHEWHOM ONTUKH JIaHHBIE B 00J1aCTH (DM3UKH JIA3€POB.
1 JIa3CPHOH CIIEKTPOCKOIIHNH CIIOCOOHOCTBIO CAMOCTOSITENILHO J1€71aTh
Biageer | BBIBOJBI IOCIIE HEMIOCPEACTBEHHOIO
aHaIM3a OKCIIEPUMEHTAIBHBIX JaHHBIX.

Ne | Kontpommpye Konpl, HanMeHOBaHUE U 3TAIbI OneHouyHbIE CPEACTBA
n/n | Mble pa3zensl / (bopMHUpOBaHUS KOMIIETEHIINH TeKyIIHi IPOMEXKYTOY
TCMBL KOHTpPOJIb Has
JTUCLUTUTMHBI aTTecTanus
1. | JIazepusie IIK 1, IIK 2, | 3naer CobecenoBan | Borrpocsr 1-2
TEXHOJIOTHU K 3 ue (YO-1)
00paboTKu Ywmeer CobecenoBan
MaTepuaoB ue (VO-1)
Bnaneer CobGecenoBan
ue (YO-1)
I[IK 1, TIK 2, | 3naer CobecenoBan | Bompocsr 3-5
JlasepHble IIK 3 ue (YO-1)
2. TEXHOJIOTUH B Ymeer CobecenoBan
MeIUIINHE ue (VO-1)
Bnaneer CobecenoBan




ue (YO-1)

JlazepHbie
TEXHOJIOTHU
aHaJu3a u
MOHUTOPHHIA
OKpYy>Karolen
cpenbl

IIK 1, IIK 2,
IIK 3

3Haer

CobecenoBan
ue (YO-1)

VYmeer

CobecenoBan
ue (YO-1)

Bnaneer

CobecenoBad
ue (YO-1)

Bomnpocsr 6-7

IlIkana oueHUBAHUS YPOBHS C

OPMHPOBAHHOCTH KOMHeTeHHl/Iﬁ

Kon n Jtanbl GOpMHPOBAHUA KpUTEpHUH MoKa3aTeju
(opMyJIMp | KOMIIETEHUHH
OBKa
KOMIIETECHI
HH
npoOJiemMa packpbITa He | CIIOCOOHOCTH
MOJTHOCTBIO.  BBIBOABI | CAMOCTOSITEIBHOIO MOKUCKA
sHACT WHuTepHeT-pecype HE CIENaHbl WIN | HAay4HBIX cTaTeil B 0aze
(oporos Scopus st HAaXOXKICHHS | BLIBOJIbL HE | IaHHBIX SCOPUS.
. Hay4HBIX CTaTel 1o 000CHOBAaHBI.
Criocobro | o OINpENENeHHON HpeACTaBIsIEMast
CTb YPOBCHP) TEMaTHKe. napopmanmsa HE
CaMOCTOSATETb CHCTEeMaTH3UpOBa WU
HO CTaBHTh H HE MOCJIE0BATEIIBHA.
pemats BeicTpo HaWTH | IpOBEAEH aHaIU3 | CIIOCOOHOCTH aHAJIH3UPOBATH
3aJa4yd B yMeeT nHpopManuo 1O | mMpoOJIeMBI. HE BCe HalJeHHYI0 HH(POPMAIHIO B
obnactu (mpoxBu | ompeneneHHON TeMaTHKE | BBIBOZBI C/IeNaHbl | POCCHHCKHX M 3apyOe:KHBIX
Ja3epHOH HYTBIN) U TO OIpENeNeHHbIM | H/WIU 0OOCHOBAHbI. HayYHBIX U3JaHUSAX U JIENaTh
¢buznku KPUTEPUSIM. 13 Hee BBIBOJBI.
(TIK-1) VMeHIeM mpobjemMa  packphITa | CIIOCOOHOCTbH HCIIONB30BaTh
MOJTHOCTHIO. TPOBENEH | BBIBOJBI, CACTAHHBIC U3
BIajceT | aHAJIU3UPOBATh N
(BbiCOKH | MH(OpMALHIO o | aHam3 npoOyeMbl. | aHajIM3a Hay4YHbIX cTaTei
i) 3apYGEKHBIX  HAYSHBIX BBIBOJBI 0OOCHOBAHEI. 0a3bl TaHHBIX SCOPUS ISt
CTaTeiL. HaIlMCaHUsI COOCTBEHHBIX
KyPCOBBIX/ TUILIOMHBIX padoT.
Bnanenne OCHOBHBIC [TapaMEeTPhl M | BOCIIPOM3BOANTH U CIOCOOHOCTD MI0Ka3aTh
HaBbIKAMHU 0COOCHHOCTH OOBACHSTH Y4eOHBIN 0a30oBbIC 3HAHUS IAPAMETPOB
pa3paboTku u ?;Iz;f)m]a MPUMEHEHHUS Mmarepuai ¢ TpeOyeMoit | 1 0coOEHHOCTEeH NPUMEHEHUS
CO3JJaHUs . COBPEMEHHOTO CTETICHBIO HAyYHOH COBPEMEHHOTO Ja3epHOTO
(yHKIIMOHATb b JIa3epHOTO TOYHOCTH M TIOJTHOTHI TEXHOJIOTHYECKOTO
HBIX YPOBCHE) TEXHOJIOTHYECKOTO 000pyI0BaHUSA
3JIEMEHTOB U 000pyI0BaHUS
YCTPOUCTB IS BBINOJIHATh TUIIMYHBIE | CIIOCOOHOCTH MIPUMEHHUTH
Pa3IMYHBIX yMmecer OCYIICCTBIATH BeIGOp 3a0a4d 10  BBIOOPY | 3HAHMS. W NPAKTUYECKUE
. YCTPONCTB JIa3€PHBIX .
obnacreit (HpO)IB TeXHOTOTHIA LA YCTPOUCTB  JIa3€PHBIX | YMEHHS B 3aJa4ax, CBI3aHHBIX
Ja3epHOH WHYTBIA I — TEXHOJIOTHH i | ¢ BBIOOpOM yCTpoHcTB
sk, ) O pewenns JIa3ePHBIX TEXHOJIOT Ul
BKJIFOYas TIOCTABJIEHHOH 3a1a4n
BBICOKOTOYHBI CaMOCTOSITEIIEHO CIOCOOHOCTD MIPUMEHUTH
€ ONTHYECKHE HaBBIKAMHU OCYyHIECTBIISITH  BBIOOp | (hakTHUEecKoe u
U3MEpEeHuUs, BIAACC | onrumansHOro BHIGOpaA ONITHMAJIEHBIX TEOPETHYECKOE 3HaHUe,
Momudpukarm | T YCTPOUCTB JIa3€PHBIX YCTPOMCTB  JIa3epHBIX | NMPAKTHUECKHE yMEHHS IO
on (BBICOK | TEXHOJIOTHA st TEXHOJIOT Uil BEIOOPY YCTPOWCTB JIa3epHBIX
06paboTky wif) pElIeHUs TOCTaBIEHHOM TEXHOJIOTHI
MaTepHaioB 3a1aun
(TTIK-3)
Bnanenue 3HaeT OcHOBHBIE TIPUOOPEI U mpobJeMa pacKphiTa HE | 3HAHWE OCHOBHBIX PHOOPOB
OCHOBHBIMH (TIoporoB | MeTOABI, HEOOXOIUMBIE MOJTHOCTBIO.  BBIBOABI | M METOZOB JJISl TPOBEACHHUS
METOAAMU BIN JUI IPOBEEHUS HE  CHeJIaHBl ~ WJIM | DKCIIEPUMEHTOB B 00J1aCTH
MIOCTAaHOBKU M | YPOBEHb) | (PM3HUECKHUX BBIBOJIbI HE | JIa3e€pHBIX TEXHOJIOTHUH.




MPOBEICHUS 9KCIIEPUMEHTOB B 000CHOBaHBI. OTBETHI Ha DJIEMEHTAPHBIE
HKCTIEPUMEHTO o0nacTu na3epHbBIX HpeACTaBIsIEMast BOIIPOCHI IO YCTPOHCTBY U
B B 00JacTH TEXHOJIOTHI rHbOpMALIHS HE | MeTonax paboThI JTa3epHOTO
Ja3epHOH CHCTEMaTH3UPOBaHa TEXHOJIOTHYECKOTO
(u3nKH, B TOM WA HE | 000pynOBaHHS.
qrcie MIOCJIEI0BATENBHA.
HEJIUHEHHOMN npobiema aCKpbITa. | YMEHHE aHAIM3UPOBATH
YMECT | Amammsuposats p packp Y P
ONTHKH U MPOBEICH aHaIM3 | HKCIIEPUMCEHTAIbHBIC TaHHBIC
o (HpO):[B OKCIIEpUMEHTAILHBIE
Ja3epHoOH Ny 6 npoOJieMbl. He Bce B 00JIaCTH J1a3ePHBIX
HUHYTBIA JaHHBIC B 00J1aCTH o
CIEKTPOCKOIH . BBIBOJIBI C/IeNaHbl | TEXHOJIOTHH.
) JIa3epPHBIX TEXHOJIOTHIL.
" W/WIM 000CHOBAHBI.
(ITK-2) CriocoOHOCTEIO npobyieMa  pacKpbiTa | CHOCOOHOCTH CAMOCTOSATENLHO
Biajee | CAMOCTOSTENbHO JeNaTh | IOJIHOCTHIO. NPOBEICH | JEIaThb BBIBOBI U3
T BBIBOJIBI HocJne | aHaiau3 POOJIEMBI. | HKCIIEPUMEHTAIBHBIX JaHHBIX.
HENoCPECTBEHHOTO BBIBOJII 0OOCHOBAHBI.
(BBICOK | ;o
Wid) IKCTIEPUMEHTAITBHBIX
JIAHHBIX.

OneHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecranmmn

HpOMC}KYTOLIHaH arTeCTalud CTYACHTOB II0 AUCHOUIIIMHC IIPOBOAUTCA B
(bopMe 3a4CTa U 9K3aMCHA B COOTBCTCTBHMH C JIOKAJIbHBIMH HOPMATHUBHBIMU aKTaMH

JIB®Y u sBnsercs o0s3aTeIbHOM.
Kputepun BbICTaBI€HUS OLICHKM HA 3a4€TE MO JTUCIUTIIINHE

OrneHka

TpeboBanust kK cOPMUPOBAHHBIM KOMIETEHITHSIM

COTIAUYHO»/ «3aYTEHO»

OneHka «OTJIIMYHO» BBICTABIAETCS ACIHUPAHTY, €CIH OH
rIyOOKO ¥ TPOYHO YCBOWJI TPOTPAMMHBIA  MaTepual,
HCYEPIBIBAIOIIE, IIOCIENOBATEIbHO, YETKO W  JIOTHYECKU
CTpPOIHO €ro Hu3JlaraeT, yMeeT TECHO YBA3BIBATb TEOPUIO C
MIPAKTUKOM, CBOOOJHO CHpaBISIETCs € 3ajjauaMH, BOIIPOCAMU U
OpYyTMMHU  BUJAMM  OPUMEHEHHS  3HAaHUN, NpUYEM HE
3aTpyJHSETCS C OTBETOM IIPU BHJIOM3MEHEHUHW 3aJaHUil,
HCIOJI3yeT B OTBETE  MaTepual  MOHOrpaduyeckoiut
JUTEpaTyphl, MPaBUILHO OOOCHOBBIBAE€T IMPHHSITOE PpEIICHUE,
BIAJCET  Pa3sHOCTOPOHHMMM  HAaBbIKAMH M  [IpUEMAMHU
BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.

«XOpomIo»/ «3auTEHO»

OneHka «XOpOIIO» BBICTABISETCS aCUPAHTY, €CIU OH TBEPJO
3HaeT MaTepuall, TPAMOTHO U MO CYIIECTBY H3Jaraer €ro, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUJILHO TPUMEHAET TEOPETUUYECKUE TOJOXKEHHUS MpHU
pelieHur  TMPaKTHYECKUX BOMPOCOB MW 3a/Jay, BIAJeeT
HE0OXOTMMBIMH HAaBBIKAMU U MIPUEMaMH UX BBITIOJTHEHHUS.

«YJIOBJIETBOPUTEIHHO»/
«3a4TEHO»

OHCHKa «KYOOBJICTBOPUTCIBHO» BBICTABJIACTCA aCIIUPAHTY, CCIIN
OH UMEET 3HaHUS TOJHKO OCHOBHOTO MaTepHala, HO HE YCBOWII
€ro  Jeraieid, JOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIE  (OPMYTUPOBKH,  HApYIICHHS  JIOTUYECKOU
MOCTIETIOBATEIPHOCTH B M3JIOKEHHH TIPOTPAMMHOTO MaTepHaa,
WCTIBITBIBACT 3aTPyJHEHUS TPU BBIIOJIHEHUU MPAKTUICCKUX
pabor.

«HCYHOOBJICTBOPUTCIILH
o»

OueHKka «HEYAOBIIETBOPUTEIBHO» BBICTABISETCA ACIHUPAHTY,
KOTOpPbIM HE 3HAET 3HAYUTEJIbHOW 4YacTH MPOrPAMMHOIO
MaTepuana, JOMyCKaeT CyIIeCTBEHHbIC OMMOKH, HEYBEPEHHO, C




OO0JBIIMMHU 3aTPYAHEHUSIMHU BBIMOIHIET IPAKTHUECKHUE paOOTHI.
Kax MpaBuIo, OIICHKA «HEYIOBJIETBOPUTEIHHO
«HEYJOBJIETBOPUTEIBHO» CTAaBUTCS CTYAEHTaM, KOTOpbIE HE
MOTYT TPOJOJDKUATH 00ydeHHE 0e3 JOTOJHUTEIBHBIX 3aHATHMA
110 COOTBETCTBYIOIIEH JTUCHUILIMHE.

Bomnpocs! k 3auery

1. OcHOBHBIE OCOOCHHOCTH JIA3E€PHBIX TEXHOJIOTHIi

2. [Iporeccsl cBapKu, pe3ku, MPOOUBKH OTBEPCTUH C UCTIOIB30BAaHHUEM
JIA3€PHBIX TEXHOJIOTHM.

3. IlpumeHeHue 1a3epoB B XUPYPTUH.

4 IlpumeHeHue Ja3epoB B TEPANUH.

5. [IpumeHeHune 1a3epoB B MEAULMHCKON THarHOCTUKE.

6.JIluapHoe 30HAUPOBaHKE aTMOC(EPHI.

7. JIazepHas uHAYLIUpPOBaHHAs (IyOpECUEHIIMS.

OueHoYHBIE CPeCTBA IJIsl TEKYIEr0 KOHTPOJISI

TeKYIJ_[aSI arrecranuga CTYACHTOB IIO0 AWMCHOUILIMHE «Ha3epHLIe TCXHOJIOI'U»
NpoBOAUTCA B COOTBCTCTBHU C JIOKAJBbHBIMHW HOPMATHUBHBIMH AKTAMH I[Bq)y 151
SBIIICTCS  00s3aTEIIHLHOM. TCKYH.[EUI arrecraguda 110 JUCHUINIIMHC <(.Ha3€pHBIe
TCXHOJIOTHUW» IIPOBOIUTCA B (bopMe CO6€C€I[OBaHI/I$I N OCYHICCTBIICTCA BCAYIIHNM
MMpCrioaaBaTCJICM.



