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1. TEJID O‘CBOEH]I/IH JACIUTINHBI

Lemsmu ¢

U yriuyOneHue 3

O3HAaKOMJICHHE ¢ COBPCMEHHBIM COCTOSIHMEM U HEPCIIEKTUBAMH PA3BUTHS
|

(bHBI/IKH 1 TBXH{"IKH, INOIYHYEHHEC IPAKTHYCCKHUX HABBIKOB I1pH pElﬁDTC C Jia:

IIPU  WCCIICHOB
U3JIYyYEeHHUs.
3agaun

cthopn

KaK HCTOYHHKA W3JIYYCHSI,

® M3YYUTH OCHOBEI JIA3ePHOM (DU3HKH M TeXHUKH, QUMUECKUX IIj

TIPOUCKOISIIHX
CHCTEM, MX TEXE
1 METOJEI U3Mef]
* 1pUod

2. MECTO)
Hucuprmnmy
IIporpamma 1p
12.03.05 Jlazeps
"JlazepHas TexH

3HAHMAX CTYIECH

M0JIsl, OCHOB KB

yriybneHue 3HAHMEA CTYNEHTOB IIPH M3YYEHMH TEXHMKH JIa3epoB, I

MPAKTHIECKUX
XapaKTEePUCTHK [
3HaHNs, 110

I[IPUMEHEHDI 1A

3. KOMIIET]
PE3VYJIb]

HAHUI CTYJIEHTOB IIPH H3YYSHUU OCHOB (DU3UKH U TEXHHKH

dHHUM WX XapaKTePUCTHK

HCHHITJIHHBI

IHICCKHEC XapaKTePHCTUKN 1 KOHCTPYKTHBHBIC DJICMEHTEI,

MCIIAIINHBI B CTPYKTYPE OIIOIT BO

1a «Jlazepras Texmmka» OTHOCHTCA K 0a30BOif dacTh

CBOCHHS TUCIHITIIMHBI «H&SGPH&H TEXHHKa» ABJIACTCI Pag

T PACHPOCTPAHEHUS

THPOBATE NPEeaCcTaBIICHHA O IIperuMylIecTBax M HeJOCTaTKe

B Jla3epax, MPUHIUIIOB AeUCTBUS DPa3IHYHEIX THUIIOB

CHMI TIAapaMeTPOB JIa3ePHOTr0 U3IYYECHUS,;

PCTCHHE HABLIKOB IIPHMCHECHH ST JIa3CpoB B HpI/I60an H CHC

CAHa3sHavuCHa OIS DOAT0OTOBKH 6ELKaJIEl.BpOB IO Hatp

TOB, MPHOOPETEHHBIX B Kypcax (DU3HKH, OCHOB OITHKH
AHTOBOM 9JIEKTPOHUKH, JIa3epHBIX M3Mepennit, On Harmp
HAaBBIKOB [pH pabore ¢ JasepaMd W IPH  HCCII
DaCIIPOCTPAHEH U] 1a38PHOI'0 M3IIYYEHHU .

JTYICHHBIC B PAMKAX M3YYCHUS HaHHOW JUCIUIUIMHEL, MO

HaITMCAHHs BBITYCKHOM KBaIM(MUKAIIMOHHON patioThl

TATE OCBOEHUS U CIHTUITJIUHBI
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B npomecce ocBoeHMA JaHHOM IOMCHMINIMHEL  CTYHEHT (OPMHPYET W

JIEMOHCTPUPYeT
|

clenyroume Hpoq)GCCI/IOHaHBHBIG KOMIICTCHIIHH

1) CIIOCOOHOCTD K HanlaJKe, HACTPOMKE, I0CTUPOBKE H OIIBITHOM MIPOBEPKE

nprUOOPOB U CHC

2) CII(

teMm ([TK-4);

COOHOCTE K aHaIM3y,  pacuéry,  NPOEKTUPOBAHHIO U

I(OHCprHpOBElHIt[/HO B COOTBCTCTBHMU C TCXHUYECKHUM 3aJaHHEM THIIOBLIX CHCTEM,

|
npudopos, jerd

3

3) CIIq

IS M y3JI0B Ha CXeMOTEXHHYECKOM U dJieMeHTHOM ypopusx| (ITK-

|
COOHOCTL K OIICHKE TEXHOJIOTHMYHOCTH U TEXHOIOIHYICCKOMY

KOHTPOJIO HNPOCTBIX M cpe;:[Heﬁ CJIOKHOCTH  KOHCTPYKTOPCKHX  pe .[IE:HHI"JI,

pasp aboTKe TkIHOBI:IX IIpolieccoB KOHTPOIA apaMeTposB MCXAHUYMESCKNX,

ONTHYICCKUX ¥ ONTHKO-3JIEKTPOHHBIX JieTale u y3ion (I11TK-6);

4) FOTOBHOCTh K y4acTHIO B MOHTae, HaJla[Ke, HACTPOIKe, 10CTHPOBKE,

HUCIBITAHUX,

00CIy KNBAHUK

caade B SKCIIIIYaTal OIILITHBIX OGPBSIIOB.J CEPBUCHOM

1 peMmonTe TexHuky (I1K-7).

B pGSYHB’FaTe OCBOCHHA JAHUCITUTIIMHEI 06yt1a10 LUMHCS JOIKeH

JIeMOHCTPHPOBA
1) 3nare:

- 0co0eHHo

['b CIICIYIOLINE PE3YJILTaThI 06pa3013aHy151:

CTH ITPUMCHECHUS JIA3€POB B HpI/IGOan H CHCTCMAX,

- OCHOBHbIC XapaKTCPHUCTHKU U HaTTpaBIICHHS HWCIIOJL30RAHMA J1a3 PPHOTO

H3ITYYCHUA B HAYYHLIX HCCISOIOBAHUAX 1 HpOHSBOI{CTBGHHDﬁ TBXHOIJOI“HH;

- OCHOBEI JIa3epHOW (U3MKM M TEXHHKH, (QU3HYECKHe npopeccm_,

[IPpOUCX0oa

v |
ALMC B J1asepax, IIPHHIMWII OEHCTBHS PasiIMYHBLIX THIIOB, HX

TEXHHYCCKHE XapPaKTCPHUCTHUKHU U KOHCTPYKTHBHBIC DBIEMEHTHLI M CUCTCMBI,

CIIOCOOBI ¥ METOIbI H3MCPEHHI IapaMeTpoB JIa3epHOro H3ITyHIEeHM,

2) ¥Ymerb:

- AHAaJIM3HPOBATDL IMOCTaBJICHHYIO [IPOCKTHYIO 3a1ady B obyacru

H&SGpHOﬁ TEXHUKHW W TeXHOJOIHH Ha OCHOBE HOI];60p& H A3YYCHHS JTUTEPATYPHBIX U

[TaTCHTHBIX UCTO

3) Buamerhb:

HHHUKOB; |
|




- OPEICTaBIeHueM O MPEUMYIIEeCTBAX M HEJOCTaTKax Jiazepa Kak MUCTOHHMKA
H3IIyUeHUs!;
“YMEHUEM M y4acTBOBATh B paspaboTke (yHKUHOHAILHBIX W CTPYKTYPHBIX

CXCM Ha YpOBHE MO,[L}’J'Ieﬁ Y3JIOB H 3JIEMEHTOB HﬁSGpHOﬁ TCXHHKH | 1

Tarions

JIA3€PHBIX TEXHOJIOTUH 110 3aJlaHHBIM TEXHUYCCKHM TPGGOBZEH{[HHM.

4. CTPYKTYPA M COAEPKAHUE JUCHHUTLINHBI

O61uast Tpy0eMKOCTh JUCLMIUIMHBl COCTABMISET 5 3aueTHBIX eauauipl, 180

HacoB.
Buawr yuebioit paGorut, skmouas
o CAMOCTOATEALHYIO pabaTy CTYAeNTOD Obwen yuebdHoi DopMBITeRYIICrD
E- H TPYAOEMKOCTE (B yacax) pabiotsi, KOWTROJA Yenesaemoctn
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L. lpusuwmer Peﬁ'lmjx-lr-
JIef{CTBHS JTa3epoB 71 12 |4 -1 - 18 24 6/50 KOHTPOIL Nel
2. Crpyxrypuas Peiipuur-
PYKTYP 71210 [10 |-] - |12 | |24 12/54 | AT
CcXema Jasepa KOHTPO/H No2
3, Texnuka Peiipur-
pasIUYHbIX BUmoB | 7 | 10-18 (22 |-| - |16 24 12/31 | KOHTPOmB No3 |
na3epon
Bceero: 7 18 |36 |-| - |36 12 30/41 JIrzamen (36)

TEMBI, PA3JAEJBI AUCITATIJINHEBI:
JIEKITN A i
Pasnen 1. [Ipunums: jgeficTeus nasepos.
Jexuua 1. Onpenenenre Jsiazepa kak mpubopa. Pos JTa3epoB B COBPEMEC
nprbopocTpoentn. CpaBHeHHe J1azepa ¢ APYTUME HCTOYHAKAMH sHepruu. Kp
MCTOpHYECKUH OepK. COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBREl PA3BHTHS J1a
Jexuua 2. DHEpreTHyecKre ypoOBHM 4TOMOB, MOHOB U Moutekym. Onrudec
nepexoner. Iloryomenue, CIOHTaHHOE U BBIHYXKJICHHOE W3IydeHue, AKI

Cpella M MHBEpCHs HacejleHHOCTeH. CrocoObl CO3JIaHUS WHBEPCHH B pasil
cpeflax. YculeHpe cseta B peanibHol cpese. Kosdduuuent moreps. Hackn
YCUICHHUS.

Paspen 2. CtpyxrypHas cxema nasepa.
Jexuust 1. OcHOBHBIE 5JIGMEHTHI Jlasepa W UX POIb. Jlazep Kak ycuJIMTEND
[OJIOIKATENIEHON 00patHoi cBA3bi0. Poik cronTanmoro msnmyuenus b pasBHTUM

22




reHepanuu. Kiiaccudukarius jiazepos.

Jexuusa 2. OCHOBHEIE CBOHCTBA JIQ3CPHOT0 M3JIYYEHUA: MOHOXPOMATHUUHOCTS,
KOICPEHTHOCTB)  HAIPABIEHHOCTh, SIPKOCTh,  IOJSPU30BAHHOCTS. C]IC[CO@)]
HONYYEHHUsI 3TUX CBOMCTB OT OOBIYHBIX MCTOYHHMKOB M WX HEJIOCTATKH.
llpermyinectsa j1asepa KaK MCTOYHHMKA M3IYUEHHs], BBLITEKAIONUINE W3 €10 CBONUCTE
M3JTYYeHUS,

Jdexuust 3. Onruueckie pesoHaTopsbl. Pe3oHATOp Kak ONTHYECKHH BOJNHOBO,
[lorepu wusiydenus u JOGPOTHOCTE pE30HATOpPA, pPE3OHAHCHBIE CBOICTRA.
YCTOMYMBLIC W HEYCTOMUHMBBIE pe30HATOPLL. Mombl pesoHaTopa 1 ux ofosuaderye,
[Tnockuit m KoH(OKATBHBIN pPe30HaTOpPEl M MX cBOMcTBA. OCHOBHLIE [[POLECCHI,
NPOUCXOMSIIME| B  AKTMBHOM PE30HATOpE: YCHIICHHE U TOTEPU MOL[HOCTH,
(opMupoOBaHHE MOLOBOTO COCTABA H3ILYUYEHH, CIIEKTPAIbHDIX XApPAKTePUCTHUK
Jexuusn 4. CriocoObl co3maHUs WHBEPCHH B PA3THUHBIX cpenax. Ouruueckas
Hakauka. CUCTEMEI onTH4ecKol Hakauku, CKOPoOCTh 1 5QPEKTUBHOCTD OITHUECKOH
HAaKauky. — DJIGKTPOHHAs — Hakauka. Bos30ykaeHne — aieKTPOHHEIM YJI8POM.
OddexrusnocTh Hakaukk. Be 0COGEHHOCTH W HENOCTATKI. ﬁBozw’t'y)'KﬂeI-me
IIOCPEACTBOM PE3OHAHCHOH Iepeilaull SHepru. YIPYrue U HeyIpyrue c':nymg‘pe]-ufm.
CenexTuBHbIE | crloco0Ll  Hakaykd:  POTOMCCONHAlNS, (porosozbymenne.
DNEKTPOHHBIN I1YYOK,

Jlexuust §. TTapaMeTpr! 1 XapaKTePUCTUKY JIA3ePHOr0 M3JIYYEHHU: DHEPreTHHeCKHE,
BPECMCHHBIE, CIIEKTPABHBIC, MPOCTPAHCTBEHHbIE M Ap. PacxonumocTth, | IMHa
BOnmHEL llonsTre Gnwknelt w jambHeil 30HBI, pasMep myuka, (hopma BOJIHOBOrO
(hporTa, DKCIITyaTalOHHBIE IAPAMETPEI JIA3ePOB.

Jlekunst 6. Pexxum pabotsr nasepos. OcoGEHHOCTH OCHOBHDIX pexxumon. Pexum
cBOOOAHON reHepalny. Pexum MOIYISIHE HoOpoTHOCTH pesonartopa. Pexmm
CHHXPOHU3aINN| MO/, MHOTOMOJIOBBIH, OJHOMOIOBBIM B OJHOYACTOTHBI PEIKUMBL
reHepanuu Jiazepa.

Pazjten 3. Texuuka pasnuaHbIX BUAOE J1a3epoB.

Jexuus 1. Kiaccudukanus u THIIB J1a3epos. Knacenduranus mo My akTHBHOMN
cpeabl. Knacenduxanus no cnocoby nakauku, Knacenduxarms mo pexumMy
paboTsl. I TaBHBIE JIOCTOMHCTBA U HEJOCTATKH OCHOBHEIX THIIOB JIA3CPOR.

Jexuus 2. I'azoBble gasepsl. OOLIME OCOGEHHOCTH W TUIBI FA30BBIX Ja3EPOB,
Obecrnieuenne mpBepcHy B Ta30BBIX nazepax. |'azobble Jla3epbl Ha HeHTpayibHBIX
atomax. Moumsle nasepsl. Jlasepbl Ha mapax MeTamios. MoreKyIsipHbIE r430BhIe
nasepol. TpeboBanust K paboueMy BEIIECTBY MOIIHBIX TA30BBIX NA3EPOB ¢ BHICOKHM
KIIJZI. Mexanusym unepcuu. Ponns asora u remus. CO, - Jlasepsl ¢ HpCJlO|ﬂ L HOM
npoxauxo. CO; - naseps! ¢ nomnepeuroil npoxauxoit raza. TEA CO, - nja_n-:pm.
l"asomunamudeckue nasepsl. Jlasepsl Ha skcuMepax. XuMuecKkue nasepol.

Jexuun 3. Teeprnotensurie jaszepsl. O61He 0COGEHHOCTH U THUIILI TBEPIOTEIHHLIX




nazepoB, Cucre
UETBIPEXYPOBHE
nasepsl. [lepcere
Jlexuus 4. XKu
Obmme ocober
OpraHUYeCcKUX
JIa3EPOB.

Jexuus 5. Tlo
Obmue ocober

DJIEKTPOHHOM H
TeTePOCTPYKTYL

Jlexuust 6. Jlas
OcHoBHBIE 0006I

Jlekuus 7. KoH
Texunka 0e30r1:
0e3011acHOCTH T

1. Texuuka 6
2. CpoiicTBa

3. Hccienosanue cBOICTB ONTHYSCKMX PE30OHATOPOB,

4. HMcerenos?
pe3oHaTopa.

5. Mcenemopanne paGoThl B peskiMe CUHXPOHU3AIIUH MO,

6. Hccnenone

7. Texwuomory
8. MAI:Nd i1

5. OBPA30

AKTHBHBIC
C nensro g

B ydebHOM TIp

[MPpOBEICHHS 3aH

B COYETaHHH C BE

Camocrosut

BbIE TBEpAOTE/IbHBEIE Tasepkl. llepecTpamBaemeie TBep
[HOCTH W THIIbI JKHUIKOCTHBIX Ja3epoB. Jlaszepsl Ha [

Ty IIPOBOJHUKOBEIE JIa3ephl.
iHocT., Co3/laHNe WHBEPCHH B MIOJTYTIPOBOAHUKAX, J
AKATKOHH, MIKeKImoHHbIE Jasepbl. Jlazepsl HA romMocTpy

\cHOCTH Tipy pabore ¢ nasepamu. TpeGosanue, HOPMBI 1
[pY IIPOM3BOJACTBE, MOHTAXKE, IOCTUPOBKE W pabore ¢ Ja
na3epHBIMH yCTzLHOBKaMH. Ilpumenenue 1a3epoB ¥ TEHACHIINN PA3BUTHSL.

MBI ONTAYECKOU HAKAUKH. AKTHBHBIE CpEIBl. |pexypo

KTUBHBI PasBHTHIL.
HAKOCTHELIE JT1a3€PhIL.

KpacuTenae. YIpaBleHWe CIEKTPOM W3IYUCHHUS KV

ax.

>PBI Ha CBO60,ILHBIX JJICKTPpOHAX, PEHTICHOBCKHE U IraMMa -

CHHOCTH, HpO6H8MI>I H TCHIOCHIWU Pa3BHTHSIL.

JJABOPATOPHBIE 3AHSITHUSA
€30II4CHOCTH NPH padoTe ¢ Ta3epHBIME KOMIUICKCAMY,
TA3ePHOI0 U3TYyIEeHHUS.

1HHE paGOTBI Jid3epa B peXKUMe MOy LIHN ,.ZIO6p()‘I‘HOCTPI

IHHC XapaKTECPHUCTHUK U3JIYUCHHS HONYIIPOBOOAHHKOBOIO 143

tyeckue ocodennoctu CO2 - nazep
azep

BATEJIBHBIE TEXHOJIOI'MU

H HHTePAKTHBHLIC (DOPMBI 00y4eHus
DPMHUPOBAHUS H Pa3BUTHS IIPO(YECCHOHALHBIX HABBIKOB ¢

OLIECCE HCIIONIB3YIOTCS aKTHUBHBIE U WHTEPAKTHBHBIC
ITHH (KOMIIBIOTEPHBIX CUMYJIISILMI, pazbop KOHKPETHLIX ¢
[eay IUTOPHOHR paboToH.

eJibHasi paboTra cTy1IeHTOB
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3aKperICHHe
HHﬂHBHﬂyaﬂLHdﬁ moMamHed pabotel. OCHOBa CaMOCTOATENBHOW |

U3YUEHUE JINTE

CamocTosT

YKasaHHAM JIs

IIpaxKTHKK 3a7a4,.

NPe3CHTAUMH B  MyILTUMEAUHHON ayxutopuu (Hanpumep, ayi. -

HCITIOJIE30BaHHUEM KOMITBIOTCPHOIO IIpOEKTOPA.

6. OUEHOUHBIE CPEACTBA JUISl  TEKYIIELO KOHTPO.ISI

a) Bonpocsr peHTHHI-KOHTPOJIS

Peiituur-kourpoas 1

MynabTHME

|
HGKOTOpBI(‘J’ H3 JICKOHMOHHBIX H IPaKTHYCCKHUX 3aHITHU IIPOBOJATC

.JIBKHHH NMPpHTVIAHOICHHBIX CIICUHAJIHCTOB

HHaHpreTCSI ITPOBEOCHHE JIEKIMHA [IPUTITAIICHHBIX CIICHAJIKCTOR,

T

COPETHYCCKOI'0 Marepuaja IIpH IIOATOTOBKE K  BLII

PaTyphl TI0 PEKOMCHIOOBAHHBIM HMCTOYHHEAM H  METO

CaMOCTOSITENILHON PabOTEI, pelleHre BhIIAHHBIX TIPEIO]

2AHHHbIE TEXHOJOTHU 00YUeHHSI

ellbHas  (BHeayIuTOpHas)  paboTa  CTYAEHTOB BKJIIOUACT

OJTHEHHIO
a0oTel -
MUECKUM

ABATCIICM

1 B |BUOC

120-8) ¢

YCHEB}}EMOCTI/I, MPOMEXYTOUYHOM ATTECTALMU | 11O
HUTOI'AM OCBOEHUS ANCHUTITINHBI n YHEBHO-
METOAMYECKOE OBECIHIEYEHUE CAMOCTOSTEJILHOM

PABOTBI CTYAEHTOB -

1

PeliTHHr-KONTPOJIL 2

2
3
4,
5
6

Cpasrenwe nasepa ¢ IpyTUME HCTOYHHKAMM SHEPIHH.
. Cnoco0mr
Ycunenue cera B peasibHoit cpene. Koadpuuuent moreps.
Hacsrmenyve ycrieHus.

. POJIb CIIOHTAHHOTO U3IYYeHUS B PA3BUTUM TeHEepPalliH.

. Crroco0mr
KOrepeHTHOCTh, HAPABICHHOCTD, IPKOCTD, MOJIAPU30BAHHOCTD) OT

HCTOYHHKOB U UX HEAOCTATKH.

CO3AaHMs HHBEPCHUH B PA3IMYHBIX cpenax.

1. HoGportuo

CTh PE30HATOPd, ITOTEPH H3IIYHUCHHUA M pe30HAaHCHBIE CBOifJ].CTBE!L

[TOTYYCHHS CBOMCTB JIascpoB (MOHOX_pOM dTHYHOCTD,

YOBIUHBIX




FA. 4v ROl B

HEYIIPYTHE COYAapeHMsl.

6. Hasosure

YMEHbIIEHH¢ WHTESHCHUBHOCTH OIITHYECKOTrO HBJIYHEHHMS, MIPOXOIAISr

MaTepHaIbHYyIO CPeily, 3a CUET MPOIIECCOB ero B3auMOJICHCTBIS CO Cper

PeldTHHr-KOHTPOIL 3

MoJiel pesonaropa u ux 0603HaAYEHHUE.
Onrryeckast Hakauka. CKOpPOCTh U 5 (eKTUBHOCTD ONTHYECKON HAK
DneKTpoHHAas HaKadka. D) PEeKTHBHOCTE HAKAYKH,

Bo30y:xaenue mocpencTBOM PE30HAHCHOM Tepenadyd sHepruy. Y

ABJICHHC!

1. OrMernTS
® Korep
® HEKOT
® coHarl
® Bepos

WHTEH
® Bepos
BpeMe

® YHCIIO

BO30YK/ICHHBIH YPOBEHE PABHACTCS YHCIY KBAHTOB WCIYIIEHH]
00paTHEIX Mepexo/iax;
® 4YacToTa 3JICKTPOMArHUTHOTO W3IIYYeHHs OIPeIersieTcsl PasHoq
DHEPTHH BO3OYKIEHHOT0 ¥ OCHOBHOI'O YPOBHEN CHUCTEMEL;
® YacTOTa U3JIyuyeHMs paBHA JacTOTe BO30YIKIAOLIETO [TOTOKA,

® HE COBIIaJaeT 1o (bﬂS‘S H HAIIPaBIEHHIO,

CHTHOE;
EPEHTHOE;

paBiieHoe BO30yKAAIOUIEMY [TOTOKY;
THOCTh Iepexojia Ha CcTaOUIBHBIH YPOBEHL 3aBHUCHI
CUBHOCTH I181aI0IIEN BOJHLI;
THOCTEh Ilepexoja Ha cTaOUNbHBIH YPOBEHb 34BHUCHT
HH J)KM3HH Ha BO3OYXKICHHOM YPOBHE;

KBaHTOB CBE€Ta TIIPpH TIIepexoJax M3 OCHOBHOID

2. IlepeuncnuTth OCHOBHEBIE aremMe
Jazepa:

3. Hakite KITacCU(PUKALIAIO 1a3epoB o TUITY AKTHE
Cpebl:

4. OT™MeThTe yTBEPXKIEHHs, XapaKkTepHBl [Uis PEeXKHMa CBOGOJ

adK

Ip

oM

P YTBEPIKIACHY S, XapaKTEePHBL OIS CTIOHTAHHOIO H3MYyYCHUA!

ThIO

HTbl

HOH

HQO

YIHC H

Hepes
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reHepalyu:
® HEINPEPLIBHBIA PesKUM paboTEI;

®  MMIIYJILCHBIH/UMITYJIECHO-TIEPHOANIECKUT PEKIM;
|
® OJHOMOMOBEIH COCTAB U3JTYUEHHUS;

® MHOIQOMOJIOBBIH COCTAB M3IIyUCHHS;

® IIOTEPH B PE30HATOPE OCTAIOTCS HEH3MEHHBIMHU;

® PEC3KOC UBSMEHEHHE ,[[O6pOTHOCTI/I pe3oHaTOopPa,

® MOHOXPOMATHYHOEC HBIYYCHUE,

® MOAYJSILMA [IOTEPBh B PEe30HATOpE I KECTKOI'0 SAKPCILIEHMS

(a3oBBIX OTHOIICHUI MEKY MOLAMM;
-15 1%
® JUIMTEILHOCTh UMITYJIECOB ~ 107" — 10 " ¢;

® BBICOKHEC MOLIHOCTH I'EHEpalMu.

5. [lanHoe YTBEpKIeHHe BEPHO

JJ1s1

ITpon3BoIBHBIN JIyd, MOCIEN0BATENBHO OTPAKAACH OT KAKIOr0 U3 3ePKAIl

pe3oHaropa ?CT&@TCH B IIpeJielax OrpaHnYeHHON 00IacTHy.

6. CoOTHeCHTE BLICKA3LIBAHUE 1O THIIaM I'a30BBIX JIA3CPOB:

Manyqarensuplif  Mepexos  OCYIIECTBISETCS HA  MEKIY — YPOBHSIMH

BO30Y K ICHHBIX MOJIEKY.T -

Msiyyatenbibll  1€pexofi  OCYIIECTBISIETCS HA  MEXJIY  yPOBE

HOHMU3UPOBANHBIX QTOMOB -

HBJ’Iy‘{ aTeNBHBIN [epexon  OCYIIeCTBISIETCSI Ha M CXKIAY  YPOBE

HEHUTpPaJIbHBIX ATOMOB -

HSHY‘I&TGHBHHI;II IIepexoJ  OCYINESCTBIAETCS Ha MCXKLAY  YPOBHAMH

H@ﬁTp&HEHBIX MOJICKYIT -

6) Bonmpockl K 3K3aMeHy 10 JUCHHILITHE:

I. BHepI‘eTH‘IGCKI/IB, BPEMCHHLIC, CIICKTpallbHbIE H MPOCTLAaHCTBCH

XAPaKTCPHCTHKH JIA3€PHOIO H3JIYYEeHHS. PaCXO,Z[I/IMOCTB, AUIMHA BOJ

AMMA

AMI

HEIE

[HEBEI.




Tousne OymakHed U JalbHER 30HBI, pasMep Iydka, (popMa BOTHOBOI'Q
dbponTa. |

2. 1'a30BEIe 1a3ephl Ha HeHTPAIbHEIX aTOMAaXx.

3. Oco0eHHOCTH OCHOBHBIX PEKMMOB PabOThI JIA3EPOB: PEXKIM CBOGO‘IH})I‘/E
TeHepalyu, PEeKAM  MOIYJISILMH JIOOPOTHOCTH PE30HATOPA, PEKUM
CUHXPOHU3ALUY MOJI.

4. CrocoObl CcO31aHMs HHBEPCHM B pPasnuuHBIX cpejgax. CKopocTs | H
() PEeKTUBHOCTE KX/ 10I0 BHIA HAKAUKH.

5. O0mue 0cOGEHHOCTU U THITB! TBEPJOTENLHLIX J1A3EPOB.

6. Texnuxa OezonacHoCTH IIpu paboTe ¢ JlazepaMy.

7. Tlorepu | u3MydeHWss M JOOPOTHOCTH PE30HATOPA, PE3OHAHCHEIC
CBOMCTBA,  YCTOMYMBEIE M  HEYCTONYHMBBIE pE30HATOPLL  MOIb
pesonaropa u ux odosuauenue. IInmockuit n KOHPOKANBHBIA pe3oHaTOPh]
W UX CBOMCTBA.

8. Cosanvie MHBEPCUH HACEIICHHOCTH B IIONYIIPOBOHUKAX.

9. Texnuxa Ge3onacHocTH IpH paboTe ¢ JTa3epaMu.

10.OcHoBHBIE TIPOLECCHI, IPOMCXOIIIINE B AKTHBHOM PE30HATOPE.

11.0KunkocTable naseprl. YIpaBleHHe CIIEKTPOM U3JIyYeHHs KHIKOC] FIID‘IX
Ja3epoB.

12.0OcHoBHbIe cBOKCTBA JazepHOro uamydenus. Croco0bl IOIyIeHHs HTHX
CBOMCTB OT OOBIYHBIX HCTOYHHKOB M HMX HEIOCTATKH. IlpeumyiiecTna
Jmaszepa Kak MCTOYHMKA M3JIy4YeHHS, BBITEKAOIIME M3 €ro CBOMHCTB
W3ITYYEHHS,

13.TazoMHaMuuecKue jasepel.

]4.KJ‘[aCCI/I(bTIKaLIHH ¥ THIIBI J1a3epoB. Knacenduraus no tviy akTHBHOM
cpestbl. Knaccudukarnms mno crmocoby Hakauku., Knaccuduxanus 1o
pexxumMy paboTel. I'JIaBHBIE JOCTOMHCTBA W HEJNOCTATKHM OCHOBHBIX
THIIOB JIa3epOB.

15.Monnsre sazeprl. JIazeps! Ha mapax MeTaIos.

16.JIazep kax ycwimTenb ¢ TOMOXKHUTEIBHOW OOpaTHOH ¢BsA3pI0. Polb




17.0mucars

19.0cHOBHE]
20.TEA CO:
21.Konctpyi
22.0HepreTy
23.0nucato

24 . Mexauus

25.Croco0pl co3aHus MHBEPCHU B PasiMyYHBIX cpejax. YCHIeHHe CBeTd B

27 Vimxekunonuele  jlasepbl.  Jlasepel  HA  TOMOCTPYKTYpAXx

28. MoneKyJsipHbIe Ta30BBIE JIa3€Ph.

29.0Onpeneneane masepa Kak npubopa. Pois sasepos B cospeme

B) BONPOCKI A/ KOHTPOJISI CAMOCTOSITE/ILHOM paGoThl:

L,
2

CITOHTAHHOI'O HM3IYICHUIA B PA3BUTHH I'CHEPALIHH.

10 3-ypOBHEBOM CHCTEME.

18.0Ocobenn

[1ePEXO/IE

AKTHBHAY Cpelia ¥ HHBEPCUA HACCIIEHHOCTEN.

10 4-ypOBHEBOII cuCTeMe.

JIA3CPEI C

peanprOY cpejie. Kooddunuent noreps. Hacrlmenune yeuenus.

26.0061mue o

reTePOCTPYKTYpax.

npubopo¢rpoenyn. CpaBHeHHE Ja3epa ¢ JPYIHMMHM HCTOYH

SHEPIUHU.

Jlazeprbie| Texmomormueckue omepauuu. CBsi3b 1ApPAMETPOB
U3Iy4YeHus U o0acTell puMeHeHuUs,

DJIEMEHTBI, Ha KOTOPBIX IIOJIYYaIOT TeHEPAIHIO B TBEP0TEIILHBIX JI
Jlazeprl Hd CBOOOIHBIX BIIEKTPOHAX, PEHTIEHOBCKME U FaMMél - a3

OKCHUMepHPBIE Ja3ephl.

OCTH Ta30BBIX JIA3EPOB («» U «-»)

[€ SJICMCHTLL JIazepa | UX POJib.

S

) — nasepbl. XMMHAYECKHE JIa3ephl.

0C00eHHOCTH paboTEl TBEPAOTENBHEBIX JIA3epOB, pPaboTaIC

LIUX

KTUBHBIC 0COOEHHOCTH 2JIEMEHTOR JIA3CPOB paslIuHbLIX

M wHBepenn B CO, mazepax. CocraB paGoueit cmecu.

COOCHHOCTH M THUIIBI I'a30BBIX JIa3eposB.

Oco0eHHOCTH NTazepHOH TEXHUKH, HMEIOIIeH OBITOBEIE TIPHMEHEHMS.

I'H]
HCCKHE YPOBHHM aTOMOB, HMOHOB M MOIJICKYJI. Onruue

I. HOFHOH_IGHI/IG, CIIOHTAHHOE M BBIHYXXACHHOE H3ITy4e

0co0eHHOCTH PabOTEl TBEPIOTEIBHBIX JTa3epOB, PAbOTAIO

(: 02I T

IPOJIOJLHOK IPOKAYKON ¥ IIOIIepeUHON TIPOKAYKOI raza.

[THOM

HE

13epax.

ephL.

108,
CKHe

HIEL

IHX

MM

TA3EPHOIO




6. IlpuMenenue nazepoB B MejuuuHe. CBs3b MOTNIOMIAIOIEHN/ PO 1/11<|a101_1_Le:1‘/’1
CIIOCOOHOCTH OUOIOTHUECKUX TKAHEH OT YaCTOThl H3TYUEHHS.
7. Vcropust pazBuTHS JTa3epHOM TeXHUKH,
8. Buusanue| mapamerpos pe30HaTOpa Ha HYHEPreTHUYECKHI 1 MOIOBBIA cocran
U3JLy YEH U
7. YAEBHO-METOJANYECKOE u NMHPOPMAITMOHNOK
OLECHEYEHHWE JUCIUILINABI
Besa nureparypa maxonures B 6ubiauorexe Bil'Y.
a) OCHOBHJH JHTEpaTypa:
1.ApaK€JI5JI~I C. M. Beenenne B (heMTOHAHOPOTOHMKY: (GYHIAMEHTANBHBIE
OCHOBBI W Jd3CPHLIC METOJALI YHPABISICMOrO TONYUCHHS M JHArHOCTHKM
HAHOCTPYKTYPUPOBAHHLIX MAaTepHaloB : ydeOHOe mocofue [0 HalpaBieHusM
noproroBku Gaxamaspuara 200400 (200200) "Onrorexauka", 200500 "TazepHast
TCXHWKa W JlasepHble  TexHomoruu', 200700  (200600) ”(-DCTO'I-UWI{EL "
ornTounpopmaryka" U  crenmanbHoctam 200200 "Omnrorexmmka” | u 200201
"Jlaseprast Texnka u naszepubie TexHonorun" / C. M. Apakessie [u ap.] ; nojr o6,
pex. C. M. Apaxensana .— Mocksa : Jloroc, 2015 .— 743 ¢. : wi., 126, + |
anekTpoH. ont. ek (CD-ROM) (211 MG) .— Bubauorp. B xomuie u. ~— (', M.
Apaxensin, A. O. Kyuepug, B. T. Ilpoxomres, B. T. Pay, A. I'.| Cepreen -
npernoaasarend Bnly .— ISBN 978-5-98704-812-2. Bubnuorexa Bal'V
2. @posios |B. A. CrienmaipHble METO/ABI CBAPKM M nHaiiku: Yaebuuk [/ |B.A.
DOpoios, B.B. IMeukos, V.H. Tamkos u ap.; [lox pexn. mpod. B.A. Oponosa. - M.:
Anba-M: HUIL Mudpa-M, 2013. - 224 c.: wn: 60x90 1/16. - (ITPODInn).
(mepermer) ISBN  978-5-98281-332-9, 1000 sk, Pesxum | moeryna:
http://znanium.com/catalog.php?bookinfo=391307 |
3. Bake E.JI. Tlpaxtuxa mpenusuornoii nasepuoit ofpaGoriku [Dnex p -)fﬂ»ﬂjlﬁ
pecype]/ Bake B.JI., Munenskuit M.H., Canppixun JLI'.— DiekTpon. TekdToBbe
Aannple.—  M:  Texnocgepa, 2013.— 710 c— Pexum a0|c.'1iyna:
hitp://www.iprbgokshop.ru/26901.— DBC «IPRbooksy, mo mapoiito




4. H%epm‘B MHKPOSJICKTPOHUKE [DIEeKTPOHHBIA pecypc] @ yueb. mocobue /
WN.E. Mainos, M.H. llluranos. - M. : Mzpatenscreo MITY um. H. 3. Baymana, 2012,
Pexcim poctyna: http://www.studentlibrary.ru/book/bauman_0558.html

0) ,I[onon%nfren bHAA JHTEpaTypa:

1. baknanos E.B.  OcuoBel nazepuoit ¢uzuxn/baxinanosl.B. - Hopocub.:
HI'TY, 2011} - 131 c.: ISBN 978-5-7782-1606-8 Pexmm  nocryma:
http://znanium.com/catalog.php?bookinfo=546166

2. PeyToB ALT. ®usuka gasepos. Yacts 2. OCHOBBI TEOpUH J1a3GPOB
[Snexrporusi pecype]: yge6Hoe mocobue/ Peyros A.T.— DexTpoH. TeKCTOBbIE
nanHble.— M.:| Pocculickuii yHuBepcuTer Apyk68l HapojyioB, 2011.— 96/ ¢.—
Pexxum  pmoctyria:  http://www.iprbookshop.ru/11534.— SBC  «IPRbooks», 110
TIapOJIEO

3. OCHOBBI KBaHTOBOH 3NEKTPOHHUKK: yuebHOE Tocobue / Msanos U, - PocTos-
Ha-Jlony:MznarensctBo IODY, 2011. - 174 c. ISBN 978-5-9275-0873-0 |Pe>KHM
poctyma: http://znanium.com/bookread2.php?book=556192

4.1 opoxos B. A. Matepuansl n ux texnonoruu. B 2 u, U, 1.: Vue6rur / B.A.
['opoxos, H.B. Bensikos, A.I'. Cxuprnanse; [Tox pex. B.A. Topoxopa. - M.; HUAL]
VMHOPA-M; Mu.: Hos. 3nanme, 2014. - 589 c.: wn; 60x90 1/16. - (BO:
bakamapuar). |(m) ISBN 978-5-16-009531-8, 500 ox3. Pexum JocTyma;
http://znanium.com/catalog.php‘?bookinfo=446097

5. T'opoxos|B. A. Marepuais 1 ux Texaonoruy. B 2 u, U, 2.: VueGank / B.A.
I'opoxos u np; ITox pen. B.A. T'opoxosa. - M.: HUL] UTHO®PA-M; Mmn.: Hos.
sHanue, 2014. -1533 ¢.: um; 60x90 1/16. - (Beicuiee o6paszosanue: bakanaspnar).
(mepervrer)  ISBN 978~5—16Q009532~5, 500  ox3.  Pexum  moeryma:

http://znanium.com/catalog.php?bookinfo=446098
ITporpammuoe oGecneuenune u Marepuer-pecypesr:
1: http://znaqium.com/ :
2. http://www.studentlibrary.ru/ ;




3. http://www.ntmdt.ru .

|
8. MATEPTIAJILHO-TEXHI/I‘IECKOE OBECIMEYEHUE
I[I/ICIII/IFJII/IHI)I

JIeKUHOHHBIE ay IMTOPHH, OCHAIIEHHEIE TOCKON U MePeHOCHBIM IPOEKT OpoM

=

AL TIPOBEJICHMS 3aHATHH ¢ NPUMEHEHHEM KOMIBIOTEPHEIX NpeseHTAlMH M
JAEMOHCTPAIHOHHEIX polHKoB (420-3, 3156-3).

AynuTopuu Ul HpOBENEHHs MPAKTUYECKHX M NaBopaTOpHBIX 3aHSTHI,
OCHAlIEHHEIE COBpPEMEHHBIMU IIePCOHATBHBIMHU KOMIILIOTEpaMHU,
OOBEAMHENHBIMI B JIOKAJIBHYIO BBIYMCIUTEIBHYIO CETh M YKOMILIEKTOBAHHBIMHU
HEOOXOIMMBIM CHCTCMHBIM W IIPUKIAJHBIM IIPOTPAMMHBIM 0GeciedeHeM
(1226-3) m nayunsre naGoparopuu (107a-3, 107-3, 419-3), rue pPasMEIIEHBI
COBPCMEHHBIE JIA3ePHBIE KOMIUIEKCHI: MHJIMCEKYHJIHAS M (DeMTOCEKYHIHas

JIa3epHBIC YCTAHOBKM, a TaKXKe ICPEHOCHOH ITabopaTopHBIH MpakTUKyM II0

Ja3epHON TeXHUKE,




Paboyas mporpam

HalpasaeHuio 12,

Pabouyro mporpammy cocrasmia jjol. kad. GullM C.B. Kyrposckas / (¥ A f = |
. (!Wrwﬂ;)

Penensenr (Hpe,[[C}aBI/ITGIIB paGoroarens) /W/ / Ve /// / Lo " &a, dzf?‘ f’é»‘:,m

Ma JUCIHIINTHHE] COCTABJICHA B COOTBETCTEHU C TpC6OBElI—[H}IMH (]

3.05 Jlazepnas TeXHHKa ¥ JIA3epHBIE TEXHOIOTHN

'O

' BO 1o

(mecTo paboTsl, poipkHocTn, GHO, nommch)

[Tporpamma

[IpoToxon

BaBEHyIOH_UJ’I if xapenpoit

Pabouas mporpamy

ganpasnerus 12.07

[TpoToxom )

[Tpencenare

} pacemotTpena n onobpena Ha 3acefamni Kaephl DullM

AA  or 73,707  roma i

CM. A

4
(OUO, moamnuck)

s

[ paccMOTpeHa 1 oj00pena Ha 3acelannn yueGHo-MeTonuecKoil

.05 JlasepHas TeXHHKa W JIazepHbIe TEXHOIOTHH

o AA or /3. 75 roma / j —
e // C.M. A

JIb KOMHUCCHH

(PUO, moamnucs).
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JIMCT IMEPEYTBEPKIEHUS
PABOYEN IPOTPAMMDI JUCIIUATIIAHBI (MOJLY Jis)

Pabouas niporpamma o1o6pena Ha yueOHbIH roJt

[Iporoxoi 3acemanmst kadempsl No oT roja

3asey1olui xadeapoit

PaGouas riporpamma ono6pena na yueOHBIH roj

HpOTOKO.d 3acenaHus kademapsr No oT roua
|

3aBe)1ylod_ux1ﬁ kadenpoi

PaGouast riporpamma oj106pena Ha yUeOHEIH o1

[IpoToxon 3acenanust kadenpnr No 0T roja

Base ot kadeapoit




