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1. HEJb OCBOEHUA TN CINITINHBI

Llemamur OCBOEHMS! JUCIMILIMHEL «JlasepHasi TEXHUKaY SBISETCS PACIIIPEHIe
¥ yriyOreHre 3sHaHUH CTYICHTOB IIPH U3YYEHHH OCHOB (DU3HKH ¥ TEXHUKH J1a3epoB,
O3HaKOMJIEHME ¢ COBPEMEHHBIM COCTOSIHHEM U IIEPCIIEKTHBAMHU Pa3BHUTHS JIA3epHOM
(DM3UKY U TEXHMKH, IONyHYCHHE IPAKTHUECKUX HABBIKOB IIPH PaboTe ¢ jasepamu U
Opd  WCCIENOBAHMM UX XapakTePUCTHK WM  PaclpOCTPAHEHHsS Ja3epHOTo
U3ITyYCHUSL.

3agaun AHCHUIIMHEI:

* COPMUPOBATH IPEJICTARICHHUS O IPEHMYILECTBAX M HEJOCTATKAX Jasepa
KaK MCTOYHUKA U3TYUCHUS;

® HU3YYHTH OCHOBEI JIA3epHON (DU3MKH U TEXHUKH, (PU3UUECKUX IIPOIECCOB,
NPOUCXOMANMX B Ia3epax, MPUHIUIIOB NEHCTBUSA PA3NUYHBIX THIIOB JIA3€PHBIX
CHCTEM, UX TEXHUYECKHUE XapaKTEPUCTUKH U KOHCTPYKTHBHEIE 3JI€MEHTEI, CIIOCOBLI
U METOZBI U3MEPEHUS IIAPAMETPOB JA3ePHOTO M3ITYUESHNS;

* npuoOpeTeHKUe HABBIKOB IPHUMEHEHNsI JIa3epOB B IPHOOPax ¥ CHCTEMAX.

2. MECTO JUCIUITJIMHBI B CTPYKTYPE OITIOII BO
Huctunnna «JlasepHass TexHwka» OTHOCUTCS K GazoBodt wactm OITOIL
IIporpamMma mpeiHasHaveHa pii IOATOTOBKM OakalaBpoB II0 HAMPABIEHUIO
12.03.05 JlasepHas TeXHMKa U Jia3epHBIE TeXHOMOTHH. OCHOBOMOJNATAFOIIMIL Kypc
"JlasepHas Texnmka" umTaercst B 7 ceMectpe W GasupyeTcs Ha paHee IIOJIYYEHHBIX
SHAHUAX CTYIEHTOB, IPUOOPETEHHBIX B KypcaX (U3HKH, OCHOB ONTHKH, TEOPHH
I10J1%, OCHOB KBAHTOBOW 3MEKTPOHWKH, Na3epHBIX M3MepeHuidl. OH HampasieH Ha
yriyOneHre 3HAHWH CTYJEHTOB INPH U3YYeHWHM TEXHUKM JIa3epoB, MONyUeHWE
MPaKTHYECKUX HABBIKOB TMPH paboTe ¢ JlazepaMd W IPH  UCCIIEJOBAHWH
XapaKTEePUCTUK PACIPOCTPAHEHHUS JIA3EPHOTO U3IYUEHHUS.
3HaHMS, I0JyYeHHbIE B PaMKaX H3YHeHHUs NAHHOW NUMCIHINIMHEI, MOIYT OBITE

TIPUMEHEHBI JUUIS HAUCAHUS BBIILYCKHOM KBATM(DUKAIIHOHHOM paGoThI

3. KOMIIETEHIINHA OBYYAIOLIETOCH, ®OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUSI U CITUITJINHBI



B mporecce ocBoeHMA NaHHOM IMCUMIUIMHBI CTYHGHT (QOPMHPYeT W
ACMOHCTPUPYET CICAYIOLUE NPOPeCCHOHANBHBIE KOMIIETEHITHH

1) CIIOCOOHOCTH K HANaJKe, HACTPOHKE, FOCTUPOBKE U OMBITHON HpOBEpKe
npudopos u cucteM (ITK-4);

2) CIOCOOHOCTH K aHanmm3y,  pacuéry,  INpOEeKTHPOBAHHIO U
KOHCTPYMPOBAHUIO B COOTBETCTBHH C TEXHMYECKHM 3a/JaHMEM THUIIOBBIX CHCTEM,
nprGOpOB, KeTalel U y3JI0B HA CXEMOTEXHHYECKOM H 3JIEMEHTHOM YpOBHSX (IIK-
5);

3) CIIOCOOHOCTE K OWEHKE TEXHOIOTMYHOCTH M TEeXHOIOTHYECKOMY
KOHTPOJIIIO  NIPOCTBIX W CPefHEH CIOKHOCTH KOHCTPYKTOPCKHX — PeIeHHH,
pa3paboTke  TMIOBBIX TIPOLECCOB  KOHTPONS — TAaPaMETPOB  MeXAHHUECKHX,
ONTHYECKUX U OITHUKO-3JIEKTPOHHEIX jeTanelt u yanos (ITK-6);

4) TOTOBHOCTD K yYaCTHIO B MOHTaXe, HajlaJlKe, HACTPOMKe, I0CTHPOBKE,
UCIILITAHUAX, —Clade B  OKCIUIyaTallWio  OIBLITHEIX  OOpasioB, CepBHCHOM
o0ciry>)kuBaHUM U pemonTe Texuuku (I1K-7).

B pesymbrare  ocBoeHMA  AuCLMINIMHBI  oGydarommifcs  JODKEH
AEMOHCTPUPOBATh CIIEJYIOLIHE Pe3YIIHbTaThl 00pa30BaHUs:

1) 3uare:

- 0COOEHHOCTH MPUMEHEHHS JTa3ePOB B MPUBOPAX U CHCTEMAX,

- OCHOBHBIE XapaKTePUCTUKU M HANPABICHHS HCIOIB30BAHUS JIA3EPHOTO
U3JTy4EeHHUA B HAYYHBIX HCCITENIOBAHUAX U IPOU3BOACTBEHHOM TEXHOIOT UM,

- OCHOBbl JIa3ePHOM (PM3MKM M TEXHUKH, (QUSHYECKHe IIPOLECCH,
IPOUCXOAAINKME B Jaszepax, IPHHLMIN JASHCTBUS PA3IMYHEIX THIIOB, KX
TCXHUYIECKUE XapaKTCPUCTUKM W KOHCTPYKTMBHEBIC BJIEMEHTHI M CHCTEMEL
CIIOCOOBT U METOIIBI H3MEPEHHS [IAPAMETPOB J1A3ePHOI0 H3ITyYeHHS.

2) YMeTb: - aHAIM3MPOBATH MOCTABIEHHYIO TIPOSKTHYIO 3a1a4dy B ol0yactu
JIA3EPHOH TEXHUKH M TeXHOJIOTUHM Ha OCHOBE MOAG0pA M U3YYeHHs INTEPATyPHbIX U
NATEHTHBIX UCTOYHUKOB;

3) Buagern:



- HPCACTABJICHUEM O IPEHMMYLIECTBAX U HEIOCTAaTKax Jla3epa Kak HCTOYHHKA

U3JIYUCHUA,

-YMEHHEM W y4acTBOBATh B paspabOTKe (DYyHKIMOHAIBHBIX U CTPYKTYPHBIX

CX€M Ha YpPOBHE MOAYIIEH Y3JIOB M 3JIEMEHTOB JIA3¢PHON TEXHHWKH M STAIlOB

JIA3CPHLIX TCXHOJIOT W 110 3aJaHHbIM TCXHUYCCKHUM Tp€6OBaHI/I$IM.

4. CTPYKTYPA U COAEP)KAHMUE INCIUATIIUHBI

OO11ast TpyTOEMKOCTE NUCIUIIIMHE COCTABISIET 5 3aUeTHBIX enuuuIpl, 180

qdCOB.
Buanl yueGHON paboThl, BKIIOUAA
o CaMOCTOATENLHYIO paboTy CTYAeHTOBR O6ben yuebHoi Popmbl TeRyLIErQ
£ M TPYROEMKOCTb (B 4acax) paBoTe, KOHTPOIS YCTIEBAEMOCTII
No Passien (Tema) E' ! —| ¢ npuMeHeHnem (10 nedensi
- = 2 3 = E 2 2 MHTEPAKTHBIBIX cearecmpa),
n/n SHCHEn AL S E = & gn| &8 |2 E & METOAOB (popma npomeryTouHoi
) g E| 25| 58 8¢ £ 2] (ovacax/%) aTTecTaUNH
= = 3 E 8 85 E g E (no cesmecmpary)
Ol a q? |c
= S
L. [TpuHIATIEL Peitrunr-
nelicTBUA Ta3epoB 7 1-2 |4 -1 - 18 24 6/50 KOHTpOJE Nel
2. CrpykTypHas T —
PYILYP 71 210 [10 [-| - |12 | |24 12/54
cxema JJaszepa KOHTpONL N2
3. Texnuka PedTynr-
Pa3IUYHBIX BUAOB | 7 | 10-18 |22 |-| - | 16 24 12/31 | XOHTpomb Ne3
J1a3epoB
Bcero: 7 18 136 |-| - |36 72 30/41 Ix3amen (36)

TEMBI, PA3IEJIBI TUCIUTLINHBI:

JEKTAN

Paspnen 1. IIpunuunsr neiicTsus nasepos.
Jexmua 1. Onpenenerue sasepa kak npubopa. Poss Ja3epOB B COBPEMEHHOM
npubopocrpoennn. CpaBHeHue Jlazepa ¢ APYrUMH HCTOUHHKAMHE sHepruu. Kparknit
HcTOpHYecKuii ouepk. COBPEeMEHHOE COCTOAHME U IEPCIEKTUBE PA3BUTHS JIa3ePOB.
Jeknua 2. DHEpreTHYeckne YPOBHH aTOMOB, HOHOB MU Molekysn. Omnrudeckre
nepexozsl. llormomienue, CNOHTAHHOE U BBIHYKIEHHOE M3IyUeHHe. AKTHBHAS

Cpela ¥ WHBEPCHS HACETICHHOCTeH. (CocoObI CO3JAHHS MHBEPCHUHU B Pa3INYHBIX
cpenax. YCuieHUe CBeTa B pealbHOl cpene. Koapdumument noreps. Haceenne

YCUIIEHUSI.
Pazen 2. CrpykTypHas cxema jazepa.
Jlexunsi 1. OcHOBHBIE 3NEMEHTHI Jlazepa M HX POJIb. Jlazep kak ycUIMTENL ¢
MONIOXKUTENEHON OOpaTHOH CBA3BIO. PONb CIIOHTAHHOTO U3IYYEHHS B PasBUTHM



reHepanuu. Knaccupukanus nasepos.

Jexunst 2. OCHOBHEIE CBOHCTBA JIA3€PHOTO M3JTYUEHHUS: MOHOXPOMAaTHYHOCTE,
KOICPCHTHOCTDL, — HAIPABIEHHOCTb,  SPKOCTb,  IOJSPU3OBAHHOCTE.  CHOCOOEI
MOJyYECHUsS ITHX CBOWCTB OT OOBIYHBIX MCTOYHHKOB W WX HEIOCTATKH.
IIpenmyinecTsa nasepa Kak WCTOYHMKA U3TYYEHMUS,, BEITEKAIONHE U3 €FO CBONCTE
U3ITyYeHWUs].

Jdexuust 3. Ontuueckue pe3oHATOpel. Pe3oHATOpP KaK ONTHYECKMiD BOJIHOBO/I,
Iorepr wusmydenms u  mo6poTHOCTH pezoHATOpA, PE30HAHCHBIE CBOMCTBA.
YCTOMYMBEIE U HEYCTONIUBEIC Pe30HATOPBL. MOl Pe30HATOPA U UX 0603HAUCHHUE.
Ilnockuit m xoHQOKANLHBIA PE30HATOPEI U WX CBOMCTBA. OCHOBHDIE IIPOLIECCHI,
NPOUCXOMAIINE B AKTUBHOM PE30HATOpE: YCHIEGHHE U IIOTEPM MOIIHOCTH,
(opMHpOBaHHe MOOBOTO COCTABA M3ITYTEHHs, CIICKTPATBHBIX XapaKTCPUCTHUK.
Jekuust 4. CnocoGbl cO3TaHUs MHBEpCHM B pasIuuHEIX cpexax. Onruyeckas
Hakayka. CHCTeMBI onTHYeckoi Hakadkyu. CKOpocTh i 3¢ heKTHBHOCTS OMTHYECKON
HAKa4KW.  DJNEKTPOHHAs — HakKauka. BosOyxkJIeHue  dICKTPOHHBIM yIapoM.
OddexrnsHocts Hakauku. Be 0COGEHHOCTH M HeJOCTATKHL Boz0yxnenue
IOCPENCTBOM PE3OHAHCHOM Iiepesiaun SHeprun. YIpyTHe U HEYNPYyTHe COyIapeHH s,
CesleKTuBHBIE  CTOCOGLI  HAKadku:  (DOTOMHCCOLMALINS, doToB0O3OYKAEHNE.
DIIEKTPOHHBIN I1yYOK.

Jexuus S. [TapaMeTps! U XapaKTePHCTHKU Ja3epHOTO U3IIyYEeHH: DHEPreTUUECKHE,
BPCMCHHBIC, CIEKTPANbHLIC, IPOCTPAHCTBEHHBIE M [Ap. PacxoauMocTs, yiMHa
BONHBLL [loustre GmwkHelt m nambhell soHEL, pasmep myuka, (Gopma BosHOBOTO
$poHTa. DKCIITYaTalHOHHbIE NapaMeTphl 1a3epoB.

Jlekuus 6. Pexxnm paGotsl nasepoB. OcoGEHHOCTH OCHOBHBIX pexuMoB. Pexum
cBoGONHON reHepanmu. Pexxnm Moxyisimm NOOPOTHOCTH pe3oHaTopa. Pexum
CHHXpOHU3AUNH MOJ. MHOrOMOJOBBIH, OJTHOMOJIOBBLA U ONHOYACTOTHDIM PEKUMBI
reHepaluy jasepa.

Pasnen 3. Texnuxa pasjiM4HbIX BUAOB JIa3ePoB.

Jexuna 1. Kiraccuukanyst v Tvnb: maszepos. Knaccubukauus mo tuny akTUBHOMN
cpestbr. Kiraccnduranus no cnocoly Hakauxu. Knacenduxanus mo pPeXUMY
paborsl. ['TaBHBIE JOCTOUHCTBA U HEJIOCTATKU OCHOBHBIX THIIOB J1a3epoB,

Jdexuma 2. I'asosble naseps. OOLIME OCOGEHHOCTH M THIIBI [A30BBIX JIa3epoB,

Obecnevenne MHBEPCHH B Ta30BBIX nasepax. | azoBble Jasepsl Ha HEUTPaIbHBIX
aromax. MomHele maszepsl. Jlazepsl Ha mapax MeTauios. MoutekynspHbie rasoBsle
nasepbl. TpeboBanus Kk paboueMy Bel(eCTBY MOIIHEIX Ia30BbIX JIa3ePOB C BEICOKUM
KITA. Mexanusm umBepcun. Ponb asora u remus. CO, - JIa3epul ¢ IIPOJIOJILHOM
npoxadkod. CO, - masepwl ¢ monepedHod mpokauxoif raza. TEA CO, - J1a3epsl,
I'asounamudeckue nasepsl. Jlaseps! Ha sKcHMepax. XuMudeckue J1a3ephl,

Jexuns 3. TseprorensHsle nasepsl. O01IHEe 0COOSHHOCTH Y THIILI TBEPAOTEIBHEIX



nazepoB. CHUCTeMBI ONTHYECKON HakauKu. AKTHBHBIE CpPEIbL TpexypoBHeBble M
YCTHIPEXYPOBHEBbIE TBEPAOTENbHbBIE Jaseprl. IlepecTpanBacMble TBEPIOTENBHBIE
Ja3eprl. [lepcrieKTUBHEL Pa3BUTHS,

Jexung 4. JXugxocrHble Ia3epsl.

Ob6nirie 0COGEHHOCTH M THIBI JKUAKOCTHBIX JIa3epOB. Jlazepsl Ha pacTBOpax
OPraHMYEeCKUX KPACUTENCU. YIPABIEHUE CIEKTPOM W3IYYEHUs KHAKOCTHBIX
T1a3€pOoB.

Jexuus 5. TlomynpoBoHUKOBEIE JTa3ephL.

Obmue ocobGennoctu. Cozmanue VHBEPCUH B MOJYIpOBOOHMKAX. Jlasepel ¢
DJIEKTPOHHON Hakaukod. Mikekuuonuble Masepsl. Jlasepsl HA TOMOCTPYKTYpax
reTepOCTPYKTYpax.

Jlexuus 6. JIazepr! Ha CBOGOAHBIX 3JIEKTPOHAX, PEHTICHOBCKHE M raMMa - JIa3epHl.
OcHOBHBIE 0COOCHHOCTH, POGIIEMBI U TSHIEHITHH pa3BUTHSI.

Jexnus 7. KOHCTPYKTHBHBIE 0COGSHHOCTH 3IEMEHTOB J1a3¢POB Pa3INYHEIX TUIIOB.
Texnuka GesomacHocTy mpu padote ¢ nazepamu. TpeGosanne, HOPMEI U paBUjIa
0e30MacHOCTH IPH IIPOM3BOJCTBE, MOHTAXE, IOCTHPOBKE M paboTe ¢ JasepaMu U
JIa3ePHBIMHU yCTaHOBKaM¥. [IprMenenre na3sepoB v TeHAECHIIMU PA3BUTHS.

JIABOPATOPHBIE 3AHSITUST
1. Texnuka GezomacHOCTH IpH paboTe ¢ JTa3ePHBIMU KOMILIEKCAML, 44
2, CBOWCTBA JIa3ePHOTO M3JIYUEHNSI. 4q
3. HccnenoBanue CBOHCTB ONTHYECKUX PE3OHATOPOB. 44
4. Uccnenosanme paboThl j1azepa B peskuMe MOy IISIIAH I00POTHOCTH
pe3oHaropa. 4y
5. Hccenenosanue paGoThl B peskMMe CHHXPOHU3AIMH MO, 4y
6. Hccnenosanne XapaKTepHCTHK H3ILy4eHHS IOy IPOBOIHHKOBOIO jaszep.
84
7. Texuonoruueckue ocobernroctr CO2 - nazep 4q
8. MAI":Nd nazep 4y

3. OBPA3OBATEJIBHBIE TEXHOJIOI'UA

AKTHBHbIE H HHTEPAKTHUBHBIE (POPMBI 0GyYeHHsI
C nesnbro GopMUPOBAHUS U Pa3BUTHS IPOGhECCHOHATBHEIX HABBIKOB CTYJEHTOB

B yueOHOM IIpollecCe WCIONL3YIOTCS AKTHBHBIE U MHTEPaKTUBHBIE (DOPMBI
IPOBECHUS 3aHITHH (KOMIIBIOTEPHBIX. CUMYIISLHIA, pazbop KOHKPETHBIX CUTyallui)
B COYETAHUU ¢ BHEAYAUTOPHOHN paboToii.

CamocTonTebpHan pa60Ta CTYA€HTOB



CamoctosTensHas  (BHeay#WTOpHas)  paboTa  CTYAGHTOB  BKIJIOYACT
3aKpEIJICHHE TEOPETHYECKOro MaTepuaia TPH  IOJATOTOBKE K  BLIMTOJIHEHUIO
WHAUBUAAYaNbHOU nomariHedl paboTel. OcCHOBa caMOCTOSITENbHON paboThl -
U3YYEHHE JIUTCPATyphl II0 PEKOMEHIOBAHHBIM MCTOYHHKAM KM METOIUYECKUM
YKa3aHUSAM JUISL CaMOCTOSITENILHON paboThl, pellleH’e BBIIAHHBIX IPENoaBaTelieM
IIPaKTUKY 3a/1a4.

MyabTumeauiinbie TEXHOJOTHH 00yYeHU s

Hekoropbie U3 JNEKIMOHHBIX U IPAKTHIECKUX 3aHATHH MPOBOJATCA B BHIE
Ipe3eHTaluid B MyJNbTUMEIUHHON aynuTopuu (mampumep, aya. 420-3) ¢
HCTIOJIE30BAHUEM KOMITBIOTEPHOI'O MPOEKTOPA.

JIEKIHH NPHUTIalIeHHbIX CIENHATHCTOB

HHaHprGTCﬂ IIPOBCACHIC JIEKIHi IIPUTIAIICHHBIX CIICIIUAJINCTOB,

6. OHEHOYHBIE CPEJACTBA JIJISI TEKYIIEI'O KOHTPO.JIS
YCIEBAEMOCTH, INPOMEXYTOUHONH ATTECTAIIMU IO
NTOI'AM OCBOEHWUSI ANCHUITJINHBI n YHYEBHO-
METOJUMYECKOE OBECIEYEHHUE CAMOCTOSTEJbHOU
PABOTBI CTYJAEHTOB

a) Bonpockl peHTHHI-KOHTPOJIS:

PeliTHHIr-KOHTPOJIE 1

. CpaBHeHI/IG Jlasepa ¢ IpyruMU HCTOYHHKAMU SHEPTHU.

. Coco0b! co3/1aHMs HHBEPCHH B PA3IHYHBIX CPEax.

T

1

2

3. Ycunenue cBera B peanbHoi cpese. Koadduuuent moreps.

4. Haceimmenne ycHiieHusI.

5. PoiIb CIIOHTaHHOTO U3TYy4YEHHS B PA3BUTHH [€HEPALTH,

6. CrniocoOmr MIOJTyYeHHUS CBOICTB Ja3epoB (MOHOXPOMATHUYIHOCTD,
KOTepEHTHOCTb, HANPABJIEHHOCTD, IPKOCTh, IOISIPU30BAHHOCTE) OT OGBIYHBIX
HMCTOYHHKOB U X HETOCTATKH.

PelTHHI-KOHTPOJIL 2

1. To6poTHOCTE pe3oHaTopa, IOTEPH U3IYUCHHS U PE3OHAHCHBIE CBOCTBRA.



Mojsl pe3oHaTopa B ux 0603HaUEHHE.
Ontryeckas Hakauka, CKOpOCTh 1 3()(eKTUBHOCTD ONTUYECKOH HAKAYKH,

OneKkTpoHHAas HaKadka. DMPeKTHBHOCTE HAKAYKH.

oA WD

Bo30y»aenne mOCPEACTBOM PE30HAHCHON Iiepeladu JHEPruy. YIpyrue u
HEeyIpyTHe COyapeHusl.

6. HasoBure sBiicHue:

YMeHbIIeHHe WHTEHCHBHOCTH OITUYECKOTO H3JIY4CHHS, IIPOXOLAIIETO HYepes3
MaTepUaJIbHYIO Cpenay, 3a CUET IIpOLECCOB ero B3aUMOJICHCTBHUS CO cpeﬂoﬁ;

PelTHHr-KOHTPOJBL 3

1. OrmeTbTe yTBEPKACHUS, XapaKTEPHBI [ CTIOHTAHHOIO U3TyIeHHUS:

® KOIepEHTHOE;

® HEKOIepEeHTHOE,

® COHAaIpaBJIeHOe BO30YXKIAIOUIEMY [TOTOKY;

® BCPOATHOCTh IIepexoja Ha CTaOWIbHBIA YPOBEHB 3daBUCHT OT
MHTEHCUBHOCTU IaJAI0IIel BOJIHEI,

® BEpPOSATHOCTH Ilepexoja Ha CTaOWIbHBIA YpPOBEHH 3daBUCHT OT
BPEMEHU JKU3HU Ha BO30YK/ICHHOM YPOBHE;

® YNCIO KBaHTOB CBeTa IMpU IIepexojaX U3 -OCHOBHOIO Ha
BO30Y)KIECHHBIH YPOBEHb PABHSIETCS YHCIY KBAHTOB HCITYI[CHHEIX B
OOpPAaTHBIX TIEPEX01ax;

® YaCTOTa 3JIEKTPOMArHUTHOI'O M3JIyUYEHUS ONPENeISeTCS PasHOCTLIO
BHEPruil BO30YKIEHHOI'0 U OCHOBHOI'O YPOBHEN CHCTEMBI;

® 4acTOTa U3JIy4YeHHsS paBHA 4acTOTe BO30YKIAIOIIErO ITOTOKA;

® HC COBIAOacT 1o (b%e H HaIIpaBJICHUIO.

2. Ilepeuncnuth OCHOBHBIE 3JIeMEHTEI
Jazepa:

3. [aiite KiTacCU(UKAIHIO Ja3epoB 1o THUITY aKTUBHOM
Cpe/Ibl:

4. OT™MeTbTe YyTBEPXKICHUSA, XapaKTepHBI IS pEeXUMa CBOGOLHOM



TeHepaluu:

® HCUPEPBIBHBINA PeXUM paGOTHI;

® UMIyJTbCHBIA/UMILYJILCHO-TIEPHOUYECKIN PEXKUM;

® OIHOMOJOBBIHA COCTAB U3JIyHCHUA,

® MHOI'OMOJIOBBIM COCTAaB H3ITYYCHUA,

® TJIOTCpPHU B PE30HaTOpe OCTAXOTCA HEU3MCHHBIMU;,

® PE3KOe U3MEHEHHE NOOPOTHOCTH PEe30HATOPA;

® MOHOXpPOMATHYHOE H3JIYUCHHE,

® MOIYALIY IIOTCPb B PE30HATOPE [JId KECTKOI'O

($ha30BEIX OTHOLICHUH MEXIY MOIaMU,

-15 -12
¢ JUIATEIBHOCTH UMITyNILCOB ~ 1077 — 10 " ¢;

® BbLICOKHE MOIIHOCTH regepannn.

5. HanBo€

JUIA

YTBCPXKACHUE

34KPCIIJICHUS]

BEPHO

ITpon3sBoNBHEIN JTyd, MOCTENOBATENBEHO OTPAXKAACE OT KAXKIOr0 13 3epKal

Pe30HATOpA OCTACTCA B IIpeiesIaX OTPaHUYeHHOH 00IaCcTH.

6. CooTtHecure BBICKA3BIBAHHUE I10 TUIIAM I'a30BBIX JIa3CpPOBRB!:

VsnyuaTenbHbIi  mepexon

B036y>KZ[CHHBIX MOJICKYJI ~

MsnyqaTenbHelll  Tiepexon
NOHHU3UPOBAHHBIX ATOMOB -
WznyuarensHbBl  mepexon

HEHTPaNbHBIX aTOMOB -

MsnygatensHBld  mepexon

HEUTPAJIbHBIX MOJIEKYI -

OCYIIECTBIISIETCI Ha
OCYIICCTBIISIETCI HA
OCYILUCCTBIISICTCI HA
OCYIUCCTBIISICTCA HA

0) BOpOCHI K 3K3aMeNy Mo JHCUHILIHHE:

MEX/Ty

MEXIY

MEXY

MEXKIY

YPOBHSIMH

YPOBHAMH

YPOBHSMHU

YPOBHAMU

1. 9HepFeTI/I‘IeCKI/Ie, BPCMCHHEIC, CIICKTpaJIbHEIE U IIPOCTPAHCTBCHHELIE

XapaKTCpHUCTUKU JIa3CPHOI0 U3JIy4YCHMUS. P ACXO0JUMOCTD, AJIWMHA BOJIHEIL,



Howsttue Givoxneld v fanbHel 30HBI, pasMep my4uka, GopMa BOITHOBOTO
dpomnTa.

2. T'asoBBIe J1a3ephl Ha HEUTPANIBHEIX aTOMAaX.

3. OcobeHHOCTH OCHOBHBIX PEXHMOB PaGOTHI a3ePOB: PEXUM CBOGOIHOMN
TCHEPAllMY, PEXKUM MOAYJIALHMK JOOPOTHOCTH pE30HATOPA, PEXKHUM
CUHXPOHU3ALUU MOJ,

4. Croco0bl CO3MaHMsS MHBEPCHH B PasiUYHBIX cpepax. CKOpocTh u
3G GEKTUBHOCTD KaX[0I0 BU1A HAKAUKL.

5. OO61mye 0COGEHHOCTH M THITBI TBEPAOTENBHEIX JTa3epOB.

6. Texnuka Ge3omacHOCTH 1pu paboTe ¢ Jlazepamuy.

7. IloTepn wsmyveHMs u  JOOPOTHOCTH PE3OHATOPA, PE3OHAHCHBIE
CBOHMCTBA. YCTOWYMBBIE ¥ HEYCTOWYMBBIE pE30HATOPEL. Mol
pesonaTopa u ux obosnauenue. [ltockuii i KOH(OKANBHEIN Pe30HATOPHI
1 UX CBOWCTBA.

8. CosmaHue HHBEPCHU HACEICHHOCTH B IIOTYIPOBOTHIKAX.

9. Texnuka Ge30IacHOCTH pH paboTe ¢ JIazepamu.

10.OcHoBHBIE MpONECCH], TPOUCXOISIINE B AKTUBHOM PE30HATOPE.

11.Kunkoctapre nazepsl. YIpaBiIeHue CIEKTPOM M3IYYCHHS KHIKOCTHBIX
JIa3epoB.

12.0cnoBHbIe cBO¥CTBA MasepHOro u3nydenus. Croco6kl MONTYUEHHs STHX
CBOMCTB OT OOBIYHBIX WCTOMHMKOB M HX HEHOCTaTKH. llpemmyrnectsa
Jazepa KaKk HCTOYHMKA H3JIYYEHHUs, BEITEKAIOIME M3 €ro CBOMCTB
U3JTyYEHUS.

13.I"a3opuHaMuYeCKHE JTa3ephl.

14.Knaccudukanys u Tuns! razepos. Knaccudukarmus mo TUILY aKTUBHOM
cpensl. Knaccuduramusa no crmocoGy Hakauku. Knmaccudukarnms mo
pexxuMy pabGoThel. ['71aBHBIE OCTOMHCTBA M HEJOCTATKM OCHOBHBIX
THUIIOB J1a3€pOB.

15.Monnele nazepsl. Jlazepsl Ha napax METaJLIOB.

16.JIasep Kak ycUIMTeNs C IOJIOKUTENBHOM 0o6paTHOW CBs3BI0. Porb



CTIOHT2HHOT'O M3JIyUEHHUS B PA3BUTUU TeHEPAIUH.

17.0mucate ocobenHocTH paboOTE! TBEPIOTENBHEIX JIa3€POB, PabOTAIOMINX
110 3-ypOBHEBOM CUCTEME.

18.0cobennocTr ra30BbIX J1a3epoB («+» U «-»)

19.0cHOBHBIE 3I€MEHTHI Jla3epa U UX POJib.

20.TEA CO2 — nazepbl. XUMHYECKHE JIA3€PHI.

21.KoHCTpYKTHBHEIE OCOOEHHOCTH BIIEMEHTOB JIA3€POB PA3THYHBIX THIIOB.

22.0HepreTH4ecKNe YPOBHH aTOMOB, HOHOB M MOJeKysdl. OnThdeckue
nepexonsl. llormomenre, CHOHTAHHOE M BBIHY)KIEHHOE W3IydeHHe.
AKTHBHas cpella ¥ MHBEPCUS HACEIEeHHOCTeH.

23.0nucars 0c00eHHOCTH PabOTHl TBEPIAOTENBHBIX JIA3€POB, PAOOTAIOIINX
110 4-ypOBHEBOU CHCTEME.

24.Mexanusm unBepcun B CO, nazepax. Cocras paboueil cmecn. CO, -
na3epsl ¢ NPOAOIBHON IIPOKAYKOHN U MOMepeuHOi IIpoKauKoi raza.

25.Croco0rl co3manus HHBEPCUH B Pa3siMUHBIX cpelax. Y CUICHHE CBETA B
peanbHOl cpene. Koadduriment norepk. Hacelmenue ycumenus.

26.00mue 0cOOEHHOCTH U THIIBI Ma30BLIX J1a3€POB.

27 VlHxekuuoHHble  nasepbl.  Jlasepbl  HA  TOMOCTPYKTypax |
IeTePOCTPYKTYypax.

28. MoneKyssipHbIe Ta30BbIE Ja3epbl.

29.0mpenenienne jasepa Kak npubopa. Poib jazepoB B COBpeMEHHOM
npubopoctpoenun. CpaBHeHHe Jjasepa ¢ APYTUMH HCTOYHUKAMH
3HEpruu.

B) BONIPOCHI /I KOHTPOJISI CAMOCTOATEILHOM paGoThI:

1. OcoGennoctr nasepHoit TEXHUKH, HMEIOIIEH GBITOBEIE TIPYMEHEHHS.

2. Jlazepuble Texmonmormyeckue onepaii. CBs3b MapaMeTPOB JIA3ePHOTO
U3JTy4eHUs U o0JacTeill MpUMEHEHHU.

3. DJeMEHTEI, Ha KOTOPBIX HOJIyYaroT TeHEePALHIO B TBEPAOTE/LHEIX JIa3epax.

4. Jlazepsl Ha CBOOOMHEIX 2EKTPOHAX, PEHTIEHOBCKUE ¥ TAMMA - J1a3epEL.

5. DKcuUMepHbIe Ja3epsl.



6. Ilpumenenue masepos B Memuuuue, CBS3b TOTIOIAOIIEH/ TP OHUKAIOT e
CIIOCOOHOCTH OHOJNIOTHYECKUX TKAHEH OT YaCTOTHI U3JIYYECHUS.
7. VICTOpUSI pa3BHUTHS JIa3ePHON TeXHUKH.

8. BimsHHe NapaMeTpoB De30HATOpa HA SHEPreTHYECKUH W MOOBLII cOCTAR

W3ITYUCHUA.

7. YHEBHO-METOAUMYECKOE " HHOOPMAIIMOHHOE
OBECIIEYEHUE ANCIUIJINHBI

Bes nutepartypa Haxomures B 6ubimorexe Bal'y.

2) OCHOBHAs JIUTEpaTypa:

l. Apakensiz C. M. Baenerne B (hemTOoHaHODOTOHUKY: QYHIAMEHTANBHDIE
OCHOBBL 11 JIa3CpHbIC METOABl  YIPABASEMOTO [OJNYYeHHS W JMATHOCTHKH
HAHOCTPYKTYPHUPOBAHHEIX MAaTEpHAIOB @ ydebHOE NOCOOME MO HAIpaBIeHUAM
noarorosku 6akanaspuara 200400 (200200) "Onrorexnuka", 200500 "Jlazeprast
TeXHUKA  n  jasepuble  Texwonormu”, 200700 (200600) "doronmka u
ontonHpopmaruka" u  crnenmansHocTIM 200200 "OnrorexHura” u 200201
"Jlazepnas TeXHMKa U JazepHble TexHogorun" / C. M. Apakessta [u ap.] ; noj o6,
pex. C. M. Apaxkensaa .— Mocksa : Jloroc, 2015 .— 743 c¢. : un., tabn. + 1
SIeKTpoH. ont, juck (CD-ROM) (211 M6) .— bubGnmorp. B xomue 4. — C. M.
Apaxensn, A. O. Kywepux, B. T. Ilpoxomes, B. I'. Pay, A. T, Ceprees -
npenonasarend Bal'Y .— ISBN 978-5-98704-812-2. Bubinorexa Bal'Y

2. ®ponos B. A. CneuuanbHble MeTOILI CBApKM M maviku: Yuebnuk / B.A.
®pomnog, B.B. Iemkos, M.H. Iamkos u Ap.; Iox pen. mpod. B.A. ®pornosa. - M. ;
Anpda-M: HUL[ Undpa-M, 2013. - 224 c.: wi; 60x90 1/16. - (ITPODUnn).
(meperuier) ISBN 978-5-98281-332-9, 1000 oxs. Pexxum  nocryra:
http://znanium.com/catalog.php?bookinfo=391307

3. Baxc E.JI. IlpakTuxa npenusuonnoi Na3epHON 06paboTKH [IeKTPOHHEIH
pecypc]/ Bake E.J., Munensxuit M.H., Canppikun JL.I.— DieKTpoH. TekcToBbIe
AamHble.—  M.:  Texsocdepa, 2013.— 710 c— Pexum Jocryna;

http://www.iprbookshop.ru/26901.— DEC «IPRbooks», o maposio



4. Jlazepsl B MHUKPOIJICKTPOHUKE [O7eKTpoHHBINA pecype] : yue. mocobue /
N.E. Manos, .H. Illuranos. - M. : WMznarensctso MI'TY um. H. D. baymana, 2012.
Pexcum noctyna: http://www.studentlibrary.ru/book/b auman_0558.html

6) lomonurenbHan JuTepaTypa:

1. baknanos EB. OcHoBBEl masepHoi (usnkn/baknanosE.B. - Hosocu6.:
HI'TY, 2011. - 131 c.: ISBN 978-5-7782-1606-8 Pesxum JOCTyTIa;
http://znanium.com/catalog.php?bookinfo=546166

2. PeyroB A.T. ®usuxka nazepos. Yacts 2. OCHOBBHI TCOPHUU JIa3ePOB
[Dnexrponnsbll pecype]: yaeGHoe 1m0co6ue/ Peyro A.T.— DieKTpoH. TEKCTOBbIE
AanHble.— M.: Poccmiickuii yHuBepcuter npyxGbi Haponos, 2011.— 96 c.—
Pexum nmoctyma: http://www.iprbookshop.ru/11534.— 2BC «IPRbooks», 1o
HapoITo

3. OCHOBBI KBaHTOBOI HIIEKTPOHMKY: YaebHOe mocobGue / Mpanos U, - Pocros-
Ha-Jlony:Msnarenscreo IODY, 2011, - 174 c. ISBN 978-5-9275-0873-0 Pexum
Aoctyna: http://znanium.com/bookread2. php?book=556192

4. T'opoxos B. A. Marepunaisl u ux texronorun. B 2 4. U, 1.: Vue6aux / B.A.
I'opoxos, H.B. Bemskos, A.I'. Cxuprnauze; [Tox pen. B.A. I'opoxosa. - M.: HAL]
WHOPA-M; Mu.: Hos. 3manwme, 2014. - 589 c.: wr.; 60x90 1/16. - (BO:
bakanaspuar). (m) ISBN 978-5-16-009531-8, 500 5K3. Pesum JOCTYIIa;
http://znanium.com/catalog.php‘?bookinfo=446097

5. l'opoxos B. A. Marepuansl u ux texuonornu. B 2 0, U. 2.: Vaefuux / B.A.
I'opoxos u mp; Iox pex. B.A. I'opoxosa. - M.: HUIT MHOPA-M; Ms.: Hos.
sHanue, 2014. - 533 c.: mwr.; 60x90 1/16. - (Bsiciuee obpasoBanue: bakanaspuar).
(mepemmer)  ISBN  978-5-16-009532-5, 500  »xs. Pexum  pocryma:
http://znanium.com/catalog.php?bookinfo=446098

IIporpammuoe o6ecnedenue un Hnurepuer-pecypcesr:

1. http://znanium.com/ ;

2. http://www.studentlibrary.ru/




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

8. MATEPUMAJBHO-TEXHUYECKOE OBECIIEYEHUE

JAUCHUITINHBI

JIeKIMOHHEIe ayuTOpUK, OCHAINEHHbIE OCKOH U MEPEHOCHEBIM TIPOEKTOPOM
JUIA IPOBENCHUSA 3aHATHH C MPUMEHEHHEM KOMIIBIOTEPHBIX IIPE3CHTAlMH W
AEMOHCTPALIMOHHBIX posiukoB (420-3, 3156-3).

Aymatopuu Ui HpOBEIEHMs NPAKTUYECKHX W 1abOpaTOPHBIX 3aHATHU,
OCHAIIEHHEBIE COBPEMEHHBIMH [IEPCOHATBHBIMU KOMIIBIOTEpPaMH,
OOBEAMHEHHBIMU B JIOKAIBHYIO BEMHCIHTEIBHYIO CETh U YKOMIUIEKTOBAHHBIMHU
HEOOXOAMMBIM CHCTEMHBIM H NPUKIATHEIM IPOIPAMMHBEIM 0GecedeHueM
(1226-3) u mayunsie naGoparopuu (107a-3, 107-3, 419-3), rme pasMerneHs!
COBPEMEHHBIC JIA3CPHBIE KOMIUICKCHI: MMIIMCEKYHAHAs U (heMTOCeKyHIHas
MIa3CPHBIC yCTAHOBKH, & TAaKKe IICPEHOCHOH JIabopaTOpHBIA MPAaKTHKYM II0

Ja3epHON TeXHUKE,



Pabowast mporpamMma IUCHHIIMHEl cOCTABICHA B cootseTcTBUU ¢ Tpebopanuamu OI'OC BO no

Haupasieruio 12.03.05 Jlaseprast TexHuKa u TasepHble TeXHONIOTHT

Pa6oqy}o liporpamMmy cocrasuia pou. kap. dullM C.B. Kyrposckas W

Peuensent (mpencrasurens paGoronarens) 277 /% /S0 * wa 1069 ,-/I»M,/ S A2

-
(MecTo paboThl, LOMKHOCTS, OUO, nonnucs)

ITporpamma paccmorpena u on00peHa Ha 3acelaHun  Kade phl CDHHM
[IpoTokon No AA o 73,7075  rona
3aBeJyroImuni Kadenpoii

C.M. Apakensn

(OUO, nognuce)

PaGouas nporpamma pacemorpena u of00pena Ha 3acedarun yueGHO-METOMMIECKON KOMUCCH M

Hanpasnenwust 12.03.05 Jlasepuas Texaunka u JIa3epHble TEXHOJIOTUN

-

P
Mpotoxon Ne A4 ot /3. #0. 75 rona /ﬁ
[Ipencenarens xomuccun / C.M. Apakensn

<
(OO, moarues)




JIMCT NEPEYTBEPKIEHUS
PABOYEI TPOI'PAMMBI JACIHUTIINHEL (MO[Y JISI)

Pabouas nporpamma onobpena Ha L0777 A07F yueOHEIH TOx

IIporoxon 3acemanus kadeapet No /ot &2 &F 77 rona
3aBenyromui Kaheapoi S il c_%‘?ﬂzﬁ/znéﬁ/ C. 4.

Paboyas nporpamma ono6pena Ha / 5/ y4eOHBIH TOJ

[Tporokon 3acenanus kapenper No or 05 0%/ Fona

3asexyroumit kadeupoit Cetobectltr Clr
- = .

Pabouas nporpamma ogo6pena Ha yueOHBIN roJ

IIpoToxon 3acenanus kadeapsr No oT roja

3aBenyromuit kapeapoit




