MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EJIPA JIABEPHOI ®U3UKU

OJIOBPEHO
HTC JIAITIA3 IIpotokon Nel/04-577 ot 27.04.2023 r.

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUILIVHBI

UCTOPH JIASEPHOM TEXHUKU 1 JIABEPHBIX TEXHOJIOTUI

Hanpasnenue noaroToBku [1] 12.03.01 ITpubopocTpoeHue
(cennaabHOCTD) [2] 12.03.05 Jla3epHast TEXHUKA U J1a3epHbIE
TCXHOJIOI'MHN

[3] 03.03.01 ITpuknagHbie MaTeMaTHKa U HU3HKA

[4] 16.03.02 BrICOKOTEXHOJIOTHYECKHE TIIIa3MEHHBIE U
SHEPreTHYECKHUE YCTAHOBKH

[5] 01.03.02 ITpuknaaHas MaTeMaTUKA U
uHpopMaTuKa

[6] 12.03.03 doToHMKa 1 ONTOMH(GOPMATHKA
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AHHOTALMS

B kypce paccka3plBaeTCsi 0 MCTOPUM CO3/IaHUS Ma3epoB, a MOTOM Ja3epoB. JlaHo ommcaHue
(yHIAMEHTAIBHBIX OCHOB TIOJTYYEHHUS Y3KOHAINPABIECHHOTO JIa3€pHOTO HW3IYyYEHHS Ha OCHOBE
BBIHYKJEHHOTO M3nydyeHus. Onucan nNpUHLIUI paOOThl Ma3epoB U ja3epoB. Jlanee pacckas3biBaeTcs O
LUIMPOKOM CIIEKTpe MPUMEHEHHS COBPEMEHHBIX Ja3€pOB - B MPOMBIIIIEHHBIX U MOJIYIPOBOJIHUKOBBIX
TEXHOJIOTUSIX, B MEIUIMHE, B CIIEKTPOCKONMHU, B JETEKTUPOBAHWU Ta30BbIX M >KUIKUX BELIECTB B
TEXHOJIOTUYECKUX Cpelax, B MOHUTOpHHre armochepsl u ap. IlepeuncnsioTcss Bce YUeHbIe,
npuyactHele K coszganuio JjaszepoB B CCCP u B CIHA, natorcs ux KpaTkue Ouorpaduw,
paccKa3bIBAa€TCs O TOM, KaK OHU IPULIUIA K UJEE CO3/IaHUs JIa3epOB

1. HEJIH U 3AJAYA OCBOEHUS YYEBHOM JJUCHUILINHBI

Henbto ocBoeHusa kypca «VicTopus Jia3epHONM TEXHUKH W JIA3€PHBIX TEXHOJIOTHID) SIBIAECTCS
OCBOCHHE HCTOPUHU JIA3ePHOM TEXHUKH M JIA3ePHBIX TEXHOJOTHMH U (OopMHpOBaHHE y CTYICHTOB
OCO3HAHMSl IyTH, NPOWJAEHHOTO OT TNEPBOr0 Ma3zepa HAa aMMHAKe JO COBPEMEHHBIX
BBICOKOA()(PEeKTUBHBIX Jlazepax, o0jacTel UX NIPUMEHEHHUS], B TOM YHUCIIE, B JIa3€PHBIX TEXHOIOTHIX

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

JlucuunianmHa JIOTMYECKM M COJIEPKAaTelIbHO-METOJAMUYECKH CBs3aHa CO  CICAYIOIIMMH
JTUCLUMIUIMHAMM: KBAaHTOBas paguo(u3MKa, (QHU3NUEcKas ONTHKA, HKCIEPUMEHTAlbHAs Ja3epHas
¢uzuka. [Ipu cocraBieHuM mNporpamMmbl y4eOHOH aucuuIUIMHBL «McTOpHs Ja3epHOW TEXHUKH U
Ja3€pHBIX TEXHOJOTHUID MPEAINOoNarajioch, YTo CTYACHT 3HAKOM C COAEpKAaHMEM OCHOBHBIX pa3JIEloB
KypCOB MaTeMaTUKU M O0IIel (pU3MKH, jKeIaTeNbHO TaKKe HaTMuue 00X 0a30BBIX MPECTaBICHUN
13 00J1aCTH UH(POPMATUKH U BBIYUCITUTENIbHON TEXHUKU.

[Ipenmerom Kypca sIBIsSeTCS HM3y4Y€HHE HCTOPHS CO3JAaHUS JIa3epOB U JIa3€pPHOM TEXHHKH,
(U3MYECKUX OCHOB YCWJICHHS M T€HEpallud CBETa, pAaCCMOTPEHHE MPUHIUIOB PadOTHI Ja3epoB BCEX
OCHOBHBIX THIIOB U 00JacTel X MPUMEHEHUS

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbHI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoecCuoHaNbHbIe KOMIIETECHIIH:

Kox 1 HaumeHoBaHuE Ko n HanMeHOBaHVE WHIUKATOPA JOCTHKCHUS KOMITCTCHITHH
KOMIIETEHIUN
VK-211,2,3,4,5, 6] —Cnocoben | 3-YK-2[1, 2, 3,4, 5, 6] — 3uarb: BUABI PECYpPCOB U

OTIpeCTATH KPYT 3a7a4 B paMKax OTpaHUYEHUH IS pereHust MpodeccuoHaNbHBIX 33/1aY;

MOCTaBJICHHOM 11€JIM U BEIOMPATH OCHOBHBIEC METO/IbI OIICHKH Pa3HBIX CIIOCOOOB pEIICHUS 3a/1a4;
ONTHUMAIIbHBIE CIIOCOOBI UX JEHCTBYIOIIEE 3aKOHOIATEIBCTBO U MPABOBbIE HOPMBI,
pelieHus1, UCXOIs 13 perynupymoiue npohecCuoOHaATBHYO ASSITEIHHOCTD
JICUCTBYIOLIUX ITPABOBBIX HOPM, V-VK-211,2,3,4,5, 6] - YMeTb: IpOBOAUTH aHAIIN3
MMEIOIINXCS PECYPCOB U MTOCTABIICHHOW 1IN U (DOPMYJTHPOBATH 3a/1a4H, KOTOPHIE
OTpaHUYEHUM HE0OXOUMO PEIIUTh AJIS €€ NOCTHKEHUS; aHATU3UPOBATh

AJIbTCPHATUBHBIC BAPpUAHTHI pCIHGHI/Iﬁ JJI1 DOCTUKCHU S
HaMCUCHHBLIX PE3YJIbTATOB; HCIIOJIIB30BAaThb HOPMATUBHO-




VK-6[1, 2, 3,4, 5, 6] — Cnocoben
YIPaBIATh CBOUM BPEMEHEM,
BBICTpanBaTh U pC€aIn30BbIBATH
TPAEKTOPHUIO CaMOpa3BUTHs Ha
OCHOBE IIPUHLIUIIOB 0OPAa30BaHUsI B
TE€YEHHUE BCEU XKU3HU

MIPAaBOBYIO JOKYMEHTALIMIO B cepe npodeccuoHanbHOM
JIeATEIIbHOCTH

B-YK-2[1, 2, 3, 4, 5, 6] — Bnagets: MmeToaukamu pa3paboTKu
LEeTU ¥ 33714 MPOEKTa; METOJaMH OIICHKH MOTPEOHOCTH B
pecypcax, IpOAOIKUTEIHFHOCTH M CTOMMOCTH TIPOEKTa,
HaBBIKaMHU pa0OTHI ¢ HOPMATUBHO-IIPABOBOM JJOKYMEHTAITUEH

B-VK-6[1, 2, 3,4, 5, 6] — Bnagets: MmeTo1aMu yIipaBIeHUs
COOCTBEHHBIM BPEMEHEM; TEXHOJOTUSMHU TPUOOPETEHUS.
WCTIOTH30BaHUS U OOHOBJICHHSI COLIUO-KYJIBTYPHBIX U
npodeccroHanbHbIX 3HAaHUH, YMEHUH, 1 HABBIKOB; METOIUKAMU
CaMOPAa3BUTHUS U CaMOOOpa30BaHUs B TECUCHUE BCEU KUZHH
3-VK-6[1, 2, 3,4, 5, 6] — 3HaTh: OCHOBHBIE PUEMBI

3¢ PeKTUBHOTO yIIpaBiIeHUsI COOCTBEHHBIM BPEMEHEM;
OCHOBHbBIE METOJAUKHA CAMOKOHTPOJIS, CAMOPA3BUTHSI U
caM000pa30BaHMsI Ha MPOTSKEHUU BCEH KUZHHU
Y-VK-6[1,2,3,4,5, 6] — YMerb: 3 ()eKTHBHO MIaHUPOBATH U
KOHTPOJIUPOBATH COOCTBEHHOE BPEMSI; UCIIOJI30BATH METO/IbI
CaMOPETYJISIIINK, CAMOPA3BUTUS U CAMOOOYYCHHUS

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJL JUCHUATLIAHBI

Hanpasnenus/uenu
BOCITUTAHUS
[IpodeccuonansHoe
BOCIIUTAaHHE

3agaum BocriuTaHus (KOox)

Co3znanue ycioBui,
00ecIeynBaronux,

BocnmrarensHBIN TOTSHITHAT
JUCIMITINH

Hcnonp30BaHne BOCITMTATEILHOTO
MMOTSHITMANA JUCITHUIIIIANH

[IpodeccuonanbHoe
BOCIIHTaHUE

(dbopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCUOHATBHBIN BHIOOD,
npodeccuoHaNbHOE Pa3BUTHE U
po¢eCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeynBaromux,
(bopmMHpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYPBI
MOWCKA HECTAaHIAPTHBIX HAYYHO-
TE€XHUYECKUX/TIPAaKTUUECKUX
peLIeHui, KpUTUIECKOTO
OTHOILIECHUS K UCCIIE0BAHUIM
mkeHay4yHoro Toika (B19)

po(hecCHOHATLHOTO MOIYJIS JIJIst
(GbopMHUPOBaHUSA y CTYI€HTOB
OTBETCTBEHHOCTH 32 CBOE
po¢eCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTaMHU
MHANBUAYAIbHBIX 00pa30BaTEIbHbBIX
TPaeKTOpUHl, OpraHU3aLUN CUCTEMbI
OOIIEeHUsT MEXKIy BCEMHU
y4acTHHKaMH 00pa30BaTeIbHOTO
mpolecca, B TOM YUCIe ¢
MCTIOJIb30BAHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHIA.
1.Mcnonp30Banue BOCIUTATEIEHOTO
MOTEHLIaja TUCIUIUINH/TIPAKTUK
«HayuHo-uccnenoBarenbckas
pabotay, «IIpoexTHas mpakTHUKay,
«HayuHbIi1 cemuHap» 1uIs:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX IPUHIIUIIOB M CIOCOOOB
HAy4YHOTO MO3HAHUS MUPA, Pa3BUTHUS
HCCIIEI0BATENILCKUX KaYeCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHHUS B CCIIEIOBATEIbCKHIE
MIPOEKTHI 10 001aCTAM HayUHBIX




uccienoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIIMANIA
qucuumuinH "Mcropus Hayku U
nHxeHepun', "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KomMMyHuKanuu'", "Beeaenue B
cnenuanpHocTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblil cemunap" mis:

- popMupoBaHUs CIIOCOOHOCTH
OTIENATh HACTOSLIUE HAyUYHbIE
UCCIJIEIOBaHMS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEEHUS CO
CTYJAEHTaMH 3aHITHH U PETYISAPHBIX
Oecen;

- (hopmHpoOBaHUS KPUTUUECKOTO
MBIIIEHHS], yMEHMSI pacCMaTpUBaTh
pa3IMyYHbIE UCCIIEI0BAHUS C
AKCIEPTHOM MO3ULIUU OCPEACTBOM
00CYKJEHHS CO CTYJEHTaMH
COBPEMEHHBIX MCCIIEOBAHNN,
HCTOPUYECKHUX MPEITOCHUIOK
MIOSIBJIEHUS T€X WU UHBIX OTKPBITUI
Y TEOPHH.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, UX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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YK-6

2 Bropoii paznen

9-12 | 8/0/0 25

KH-12

3-VK-
2,
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Umoeo 3a 1 Cemecmp

24/0/0 50

KonTtpoibHbie
MeponpHUATHS
Cemectp

50
3a 1
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V-
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VK-2,
3-VK-
6,

V-
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YK-6

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJIA U aTTECTAllUN PA31CJIIOB:

Oo6o03na | Ilos1HOe HanMeHOBaHME
yeHue
KN KonTposb no nuroram
3 3ayer
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
1 Cemecmp 24 0 0
1-8 IlepBbliii pa3aen 16 0 0
1-2 DyHIaMeHTAJIbHbIe OCHOBBI JIa3ePOB Bcero ayiuTopHbIX 4acoB
HcTopus co3nanus U pa3BUTHS KBAHTOBOH (PU3UKH U 4 [0 [0
TeopeTrudeckux ocHOB ja3epoB (M. [Inank, D. Pezepdopa, H. Ownnaitn
bop, A. Ditnmirelin, B.A. ®a6pukant, H.I'. bacos, A.M. 4 0 0
[Ipoxopos, Y. Taync, T. Meliman). BeinyX1IeHHOE U3ITy4EHHE,
HMHBEPCHAsI HACEJIEHHOCTh
3 IlepBble MoJIeKYJISIPHbIE T€HEPATOPbI — Ma3epbl Bcero ayutopHbIX 4acoB




Hcropuueckue npeanocbuiKy AJisi CO3/IaHUs T€HEPATOPOB
MHUKPOBOJHOBOTO auamna3oHa. Paborer H.I'. bacoBa, A.M.

2 | 0 [0

Omuiaiig

IIpoxoposa u Y. Taynca. I1epBelii 1a3ep Ha aMMHAaKe, IPUHLAIL | 2 0 0
€ro JIelcTBuUs. Jlpyrue TUIbl Ma3epoB

4-5 I'enepaTopbl oNITHYECKOr0 AMANA30HA — J1a3ePbl Bcero aynuTopHbIX 4acoB
Hctopus nepexosia OT KBAHTOBBIX T€HEPATOPOB 4 | 0 | 0
MHUKpPOBOJIHOBOI'O JMara3oHa K ONTUYECKUM KBAaHTOBBIM Omnutaiin
reneparopam. Pa6oter H.I'. bacoBa, A.M. IIpoxoposa u Y. 4 0 0
Taymnca. [lepBbiii B Mupe pyOuHoBbIii nazep T. Meiimana.
[Tpunnumn ero paboThl

6-38 CoBpeMeHHbIE J1a3epbl Bcero aynutopHsIx 4acoB
AToMapHbI€ ra30BbI€ JIa3epbl HA MHEPTHBIX T'a3ax U Napax 6 [0 [0
METaJIJIOB, MOJIEKYJISIPHBIE Ta30BbIE JIA3€Phl, JIa3ephbl HA Omnutaiin
KpPaCUTENISAX, SKCUMEPHBIE JIa3epbl, TBEPIOTEIbHBIE, 6 0 0
XUMHUECKHE J1a3€PBbl, JJa3ephl HA LIEHTPaxX OKPacKH,
XUMHUYECKHE, TOIYITPOBOIHUKOBBIE, PEHTT€HOBCKHUE,
BOJIOKOHHBIE JIa3€pPHl, JIa3epbl HA CBOOOTHBIX AIEKTPOHAX

9-12 Bropoii paznen 8 0 0

9 JlazepHble TeXHOJIOTHHM B IPOMBILIJICHHOCTH U B Bcero aynutopHbIX 4acoB
MOJIYNPOBOJHNUKOBBIX TEXHOJIOIHAX 2 K [0
Hcnons30BaHme J1a3epoB B TEXHOJIOTHIX 00paOOTKU METAIUIOB | OHaiiH
— Ja3epHasl CBapkKa, naika, pe3ka, cBepienue. McnonszoBanue | 2 0 0
J1a3€pOB B TEXHOJIOTMUECKUX Mpolieccax. [1oaynpoBogHUKOBBIE
Ja3epHbIe TEXHOJIOTUU — OYUCTKA MOBEPXHOCTH, 0Opa30BaHKE
CWJIMLIOB, OCAKJCHHE TOHKUX MJICHOK, CKpaOMpoBaHue

10 JlazepHble TeXHOJIOTHH B MeAMLIMHE Bcero aynuTopHbIX 4acoB
Hcnosp3oBanue na3epoB sl JUarHOCTUKU U jedeHus. Jlazepsr | 2 | 0 | 0
B MEJIMIIMHE: CTOMATOJIOI U, O(TaIbMOJIOTUS, XUPYPIHUSL. Omnutaiin
JIMarHOCTUKA U JIeYeHHe OHKOOJIOTMYECKUX 3a601eBaHMit 2 |0 |0

11 JlazepHbIil TEpMOSIACPHBIN CHHTE3 Bcero aytuTopHbIX 4acoB
duznyeckre Npouecchl B3aUMOAEHCTBUS MOLIHOTO JIA3€pHOro | 2 [0 [0
U3ITyYEHUs C TEPMOSIEPHBIM TOIIIMBOM. Moieiau MUILIEHEH. Omnutaiin
[ToporoBeie XxapakTepUCTUKH ITAPAMETPOB MULLIEHU U 2 0 0
nazepHoro usnyuenus. Cpasuenue JITC ¢ HenazepHbiMU
METOAaMHU

12 JlazepHblii MOHMTOPUHT OHOChepbI Bcero aytuTopHbIX 4acoB
KroBeTHbIE U AMCTAHIIMOHHBIE Ta30aHAIN3ATOPHI. 2 K [0
Pedpakromerprueckue H3MEpPUTEH, UCTIOIb30BaHIE Omnutaiin
MCKYCCTBEHHBIX CITyTHHUKOB 3eMJIH JIsl KOHTPOJS atMochepsl. | 2 0 0
Hcnons3zoBanne Metoja Jia3epHO-BO30YkKTaeMO
(bayopecueHIuH 17151 KOMIIOHEHTHOTO aHaiHu3a aTMOC(hEpHOro
BO3AyXa. JIngapsl KOMOMHAIIMOHHOTO pacCesiHuUs
2 Cemecmp 24 0 0

1-8 IlepBblii pa3ne 16 0 0

1-2 PDyHaaMeHTAJIbHbIE OCHOBBI JIa3¢pOB Bcero aynuTopHbIX 4acoB
HcTopus co3nanus U pa3BUTHS KBAaHTOBOU (DU3HUKU U 4 | 0 | 0
TeOpeTUIecKnX OcHOB sazepoB (M. [Tnank, 3. Pesepdopa, H. Ownnaitn
bop, A. Ditnmreitn, B.A. ®abpukant, H.I'. bacos, A.M. 4 0 0
IIpoxopos, Y. Taync, T. Meiiman). BeiHykaeHHOE U3ITydeHHE,
MHBEPCHAsI HACEJIEHHOCTh

3 IlepBbIe MoJIeKYJIIPHBIE T€HEPATOPHI — Ma3epbl Bcero aynuTopHbIX 4acoB

VcTtopuueckue npeAnockUIKy 1Ji CO3JaHMs TEHEPaTOPOB

2 [0 |0




MUKpPOBOJHOBOTO Auama3ona. Paboter H.I'. bacoBa, A.M. Ouaiia
[Ipoxoposa u Y. Taynca. [lepBblii 1azep Ha aMMHUaKe, MPUHIAT | 2 0 0
€ro JeucTBuUsl. Jpyrue TUIbl Ma3epoB

4-5 I'enepaTopbl ONITHYECKOT0 IUANIA30HA — JIa3ePbl Bcero ayiutopHbIx 4acoB
HcTopus nepexoja oT KBAHTOBBIX T€HEPATOPOB 4 [0 [0
MHUKPOBOJIHOBOIO IMANAa30HAa K ONTHYECKUM KBaHTOBBIM Omnunaitn
reaepatopam. Pabotst H.I'. bacosa, A.M. [Ipoxoposa u Y. 4 0 0
Taynca. IlepBbiii B Mupe pyOnHOBBII J1azep T. MelimaHa.
[Tpunnumn ero paboThl

6-8 CoBpeMeHHBIE JIa3epbl Bcero ayiutopHbIx 4acoB
ATomapHbIe ra30BbI€ Ja3epbl HAa MHEPTHBIX ra3zax M rnapax 6 [0 [0
METaJUIOB, MOJIEKYJISIPHBIE Ta30BBIE JIA3€PhI, JIa3epbl Ha Ownnaitn
KpPaCUTETISIX, SKCUMEPHBIE JIa3ephl, TBEPIOTEIIbHbBIE, 6 0 0
XUMHUYECKHE Ja3€phl, Ja3epbl HA LICHTPAaX OKPACKH,
XUMUYECKHE, TTOIYITPOBOIHUKOBBIE, PEHTT€HOBCKHUE,
BOJIOKOHHBIE JIa3epbl, J1a3epbl HA CBOOOIHBIX JIEKTPOHAX

9-12 Bropoii pazaea 8 0 0

9 JlazepHble TEXHOJIOTHHN B NPOMBIIVIEHHOCTH U B Bcero ay1iutopHsIx 4acoB
MOJIYNPOBOAHNUKOBBIX TEXHOJIOTHUSAX 2 | 0 | 0
Hcnonb3oBaHue 1a3epoB B TEXHOJIOTUIX 00paOOTKU MEeTauIOB | OHiaiiH
— Ja3epHasi CBapka, naka, peska, ceepiaenue. Mcnonb3oBanue | 2 0 0
J1a3epOB B TEXHOJOTUUECKUX Mporeccax. [lomynpoBoiHUKOBBIE
Ja3epHbIE TEXHOJIOTUN — OYUCTKA TIOBEPXHOCTH, 0Opa3oBaHHe
CWJIMILIOB, OCKJICHHE TOHKUX MJICHOK, CKpaHOMpoBaHUE

10 JlazepHble TeXHOJIOTHN B MeIMLIMHE Bcero aynutopHsix 4acoB
Wcnons3oBanue nazepoB il TMarHOCTUKU U jiedeHus. Jlazepol | 2 [0 [0
B MEJIUIIUHE: CTOMATOJIOTHS, O(PTATIbMOJIOTHS, XUPYPTHUSL. Owniaiig
JlnarHocTuka U JeueHUue OHKOOJIOTUYECKUX 3a00IeBaHMIA 2 |0 | 0

11 JlazepHblii TepMOSIIEPHbII CUHTE3 Bcero ayutopHbIx 4acoB
dusnueckue NpoUEeCChl B3aUMOAEHCTBUS MOLIHOTO JIA3EPHOro | 2 | 0 | 0
M3JIy4EHHS C TEPMOSIEPHBIM TOILIMBOM. MOJ€IN MUILIEHEH. Ownnaitn
[ToporoBeie xapaKTepUCTUKH IMAPAMETPOB MUIIIEHU U 2 0 0
nazepHoro uznyudenus. CpaBHenue JITC ¢ HenazepHbIMU
METOAaMH

12 JlazepHblii MOHUTOPUHT OUOChepbI Bcero ayiutopHbIx 4acoB

KioBetHnle 1 AUCTAHIWOHHBIC Ira30aHAIN3aTOPbI.
PedpakTomerprueckue H3MEPUTEITH, UCTIOJIB30BAHUE
MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIH JIUIsl KOHTPOJISt aTMOC(HEpHI.
Hcnonp30BaHue METO/1a JIa3epHO-BO30Y K 1aeMOii
(biryopecteHIH i1 KOMIIOHEHTHOTO aHan3a aTMOC(HEPHOTO
BO3yxa. JIngapbl KOMOWHAIIMOHHOTO pacCesTHUs

2 |0 [0
Omnutaiig
2 0 0

CokpallieHHbIe HANMEHOBAHUST OHJIANH OTIIIHINA:

O6o03una | [ToiHoe HaMMeHOBaHMe
YeHue

DK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIMHA
BM Buieo-maTepuaisl

AM Aynno-Matrepualibl

[Ip3

[Ipe3enTanmu




T TecThl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI

ncC HMHTEepaKTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu ocBOoeHMM NaHHOW AMCIUIUIMHBI OCHOBHYIO POJIb UTPAIOT AyJUTOPHBIC 3aHATHUS B BUIE
JICKIUH, a TaK)KE CaMOCTOsTEIbHAsI paboTa CTYJACHTOB, 3aKIIOYAIOIIASCS B U3YYCHHUH JIUTEPATYPHI IO
TEMaTUKe Kypca W TOBTOPEHUU paHee MpoiaeHHOro wmartepuana. [ Toro uToObl MOKa3aTh
COBPEMEHHOE COCTOSIHHME JIa3€PHOW TEXHUKH W JIA3€PHBIX TEXHOJIOTHH, MPEIYyCMOTPEHO IIUPOKOE
HCIOJIb30BAaHUE COBPEMEHHBIX HAay4HbIX paboT W myOiaukauui mo aaHHON Teme. Pexomennyercs
MOCENICHUE CTYJICHTAMU HAay4YHBIX CEMUHAPOB M KOH(EPEHIMH, B TOM 4ucie, npoBoaumMbeix B HUAY
MHUODU, a Takke B APYrUX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYTaX

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00eCIeYyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (opMaMH KOHTpPOJII WX OCBOCHHS
IIPEJCTaBIICHA B ClIeAyIOLIeH Tabnuue:

KoMnerennus HNHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)
VK-2 3-YK-2 3, K-8, KI-12
V-VK-2 3, KH-8, KI1-12
B-VK-2 3, K-8, KH1-12
VK-6 B-VK-6 3, KU-8, KI1-12
3-YK-6 3, K-8, K1-12
V-VK-6 3, K1-8, K1-12

HIxanbl oeHKH 00pa3oBaTebHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJIEHHOTO
MaKCUMaJILHOI'O Oajljla BKIIOYMTEIBLHO. MToroBas arrecranus II0 JHCIHHILUIMHE oleHMBaeTcsa 1o 100-
OayUIbHOM IIKaJe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIONICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUs K YPOBHIO OCBOCHHIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJINYHO» BBICTABJIACTCA
CTYJICHTY, €CITH OH TJIyOOKO M TIPOYHO
YCBOWII IPOTrPAMMHBIN MaTepHal,
90-100 5 — «omauunoy A HCYUEPITBIBAIOIIE, TIOCIIEN0BATEIRHO,
YETKO U JIOTUYECKHU CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH
TEOPUIO C IPAKTUKOM, UCIIOIB3YET B




OTBETE MaTepHait MOHOTpaduIecKon
JUTEPATYPHIL.

85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS

75-84 C CTYICHTY, €CJIH OH TBEPMO 3HAET

MaTepHai, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIpOC.

4 — «xopouio»
70-74

65-69 OreHKa «yIOBJIETBOPUTEIBHOY

BBICTABILSIETCS CTY/ICHTY, €CJIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaa,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIbHBIE
(hOopMyITHPOBKH, HAPYIICHUSI
JIOTUYECKOH OCIIE0BATEIBHOCTH B
M3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

OueHka «HEeYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOT0O MaTepuana, J0ImyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasuio,
«HEY0081em8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUYeHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JUCHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:
1. DU IT 18 BBenenue B kBaHTOBYIO pusuKky : , Cankr-IlerepOypr: Jlans, 2022

2. OU K 93 Kypc obmeii puzuku T. 3 OnTtuka. dusznka aToMOB B MOJieKy1. DU3MKa aTOMHOTO SApa U
MHUKpoOYacTull, : , 2022

3. DU I1 75 Jlazepsl 1 9KOIOTHYECKUA MOHUTOPHUHT atMocdepsl : , CankT-IletepOypr: Jlans, 2022
4. OU b 82 Jlazepsr: npumeHeHust U npuiioxkenus : , Cankr-IlerepOypr: Jlans, 2022

5. OU b 82 Jlazepsl: ycrpoiictBo u aeiictBue : , Cankt-IlerepOypr: Jlans, 2022

JOTIOJIHUTEJIbHA S IMTEPATYPA:

1. 53 C34 O6mwmii kypc ¢usuku T.4 Ontuka, Mocksa: @uszmariaur, 2018

2. 535 K 43 Ilocobue mo dusuke nazepos : , Capos: OI'YII POAI-BHUNDD, 2020
[MPOTPAMMHOE OBECITEYEHHUE:

CHCHI/IaJ'ILHOG IporpaMmMHOC obecreyeHne He Tpe6yeT051



LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

B kadecTBe MpOMEXYTOYHOH OIICHKH YCIIEBAEMOCTH CTYJCHTOB HCHOJB3YIOTCS MHCbMEHHBIE
OIIPOCHI.

B koHme kypca cryaeHTbl caaroT 3adeT. K 3adery JOMycKaroTCs CTYAEHTHI, HpPOIIEIIINE
aTTecTaluIo TI0 UToraMm ocBoeHus paszaenos gaHHoro cemectpa (KMU8 u KMN12). Koutposas no uroram
(KW) Bxirouaer pe3yabTaThl TUCbMEHHBIX ompocoB (T8, T12). Cnaua 3avera CBOAMTCS K OTBETY Ha
BoOIpockl ouneTa. Kax/plii OUeT coepuT Ba BOIpoca Mo mporpamme Kypca.

ITpu m3yuenun kypca «Vcropusi na3epHOM TEXHUKU M JIa3epHBIX TEXHOJOTHi» HEOOXOAMMO
YCBOUTb, MOYEMY JIa3epHas TEXHUKAa M JIa3e€pHblEe TEXHOJOTHMH ObUIM OBl HEBO3MOXXHBI 0e3
BO3HUKHOBEHHUSI KBaHTOBOW (u3uku. HeoOxoaumo wuMeTh NpeAcTaBieHHe O Haubojiee BaXKHBIX
OTKPBITUSIX B 3TOM 00nacTh (PU3MKH, KOTOpBIE B KOHIIE KOHIIOB TNPHUBENIM K CO3JAHUIO BHaJale
KBaHTOBBIX F€HEPATOPOB — MA3€pOB, U Jajiee MEPBOTO Jia3epa.

HyxHO nOHMMaTh NpPUHLMII JIEWCTBHUS Ja3epa, B OCHOBE KOTOPOTO JIekKaT CBOWCTBA
BBIHYKJICHHOTO H3JIyY€HMs, AaKTUBHOM Cpeabl, YCWIMBAIOLICH pacmpocTpaHsomeecss B HeH
JIEKTPOMArHUTHOE M3JIyuyeHHE, ONTHYECKOr0 Pe30HATOPa, MPEBPALIAIOIIEr0 YCUINTENb B KBAHTOBBIN
re"eparop. Heo6xo1umMo 3HaTh OCHOBHBIE ONTHYECKUE METO/bI CO3JaHHs MHBEPCHOM HACEIEHHOCTH B
JIBYXYPOBHEBOM CHUCTEME — TPeX- 1 YEThIPEXYPOBHEBBIEC CXEMbl HAKAUKH.

Taxoke HEOOXOAMMO 3HAaTh O COBPEMEHHBIX, Haubojee pacHpOCTPAHEHHBIX JIA3€POB M HX
XapaKTepUCTHKAX — CHEKTPAIbHBIX JMANa30HOB TEHEpalMk, MEXaHW3MaxX Ja3epHOW HaKauKH,
peXMMax TeHepalyy, MOIIHOCTEN N3TyueHus1, 00sacTell IpUMEHEHUSI.

HeoOxonumMo MMeTh MpencTaBiI€HHE O Pa3BUTHHM JIA3€pHBIX TeXHOJOTUi ¢ 60-X TroJoB
MPOLIIOTO BEKa J0 HACTOSILEro BPEMEHHU U O JallbHEHIINX nepcrekTuBax. HyX HO 3HaTh OCHOBHBIE
00J1aCTH IPUMEHEHUS JIa3€PHBIX CUCTEM — B IPOMBIIIJICHHOCTH, B TIOJTYIPOBOJHUKOBBIX TEXHOJIOTHSIX,
B MEJIUIIMHE, B MOHUTOPUHI€ OKpPY>KaIOLIe cpeabl U JIp.

11.  YYEBHO-METOJWYECKWUE PEKOMEHJIALIUM JJI5I IPEMIOABATEJIEN

Kypc pemraer cneaytomue yueOHble 3a1auu.

B mepBoif yacTu Kypca HEOOXOAUMO O3HAKOMHTH CTYJIEHTOB C MCTOPUEH BO3SHUKHOBEHHS H
pa3BuTHUS KBaHTOBOU ¢u3uku. HyXHO OOBSICHHTH, KaK HECIIOCOOHOCTh KIACCUYECKOW (HU3HKHU
TEOPETUYECKH OOBSICHUTH CHEKTPAIBbHOE PACHPEEIICHUE YHEPIHH U3JIyUYE€HHUs] YEPHOTO Tejla MPUBEJIO
M. [Inanka K uzaee o TOM, YTO U3JIyHYEHHUE BJIEKTPOMArHUTHOTO IOJI KBAHTYETCS IO YacTOTaM, YTO
CUMTAETCS POXKACHUEM HOBOTO MPEICTABIICHUS O CTPOCHMM BCEJIEHHOW — KBaHTOBOM ¢u3uku. [lanee
pacckasath o IiaHeTapHoi Mozenu atoma 3. Pezendopaa u o nocrynarax bopa, 4To B COBOKYIHOCTH
noatBepkaatoT runote3y M. [Tnanka eme 10 MOABIEHUS KBAHTOBOW MEXaHUKH.



Heobxonumo pacckas3aTth CTyJIeHTaM O BakHeimedl ponu A. DifHmTeliHa B pa3BUTUHU
KBAaHTOBOW (PM3UKHU — €T0 MPEANOJIOKEHHE O CYIIECTBOBAHMH BBIHYKIEHHOTO M3JIy4YEHHUS TTO3BOJIAIO
HE TOJNbKO BbIBeCTH (opmyny IlnaHka 1isi CHEKTpaJbHOTO pacHpe/ieleHHs IUIOTHOCTH 3HEPIUH
W3ITYYEeHUs] YEPHOTO TeJla U TOJIYYHTh BhIpakeHue /s K03 uiinenTa moriomeHus B ABYXypOBHEBON
CUCTEME, HO U TOJIOKUJIIO OCHOBY NPUHIUIOB pabOThl J1a3€poB, MOCKOIbKY MMEHHO BBIHYKIEHHOE
W3JIy4eHHUE B CPEe ¢ MHBEPCHOM HACEJIEHHOCTHIO MPU HAIUMYHUK ONTHYECKOTO PE30HATOPA U SIBISAETCS
W3JIy4eHHUEM J1a3epa.

Jlanee HeoOxomumo mepeiiT kK ponu B.A. dabpukanta B JanbHelIee pa3BUTHE TEOPHUH
na3epa, KOTOPBIA NPEIOKII METOJ IPSAMOT0 3KCIEPUMEHTAIBHOIO J0Ka3aTeIbCTBA CYLIECTBOBAHUS
BBIHY)KJICHHOTO M3JIy4€HHUS U MPH 3TOM ObLI MEPBBIM, KTO 00paTWiI BHUMAaHHE HAa MPUHIUIHAIBHYIO
BO3MOXKHOCTh CO3/IaHUSI Cpebl, HE Ochalisromei, a yCWIMBAIOWIEH NpOXoJIsdIlee uepe3 Hee
U3ITyYEHHUE.

Heo6xomumo pacckazaTh O MEpBOM SKCHEPUMEHTAIBHOM peain3allii HAKOTUICHHOW K 50-m
romam 20-ro Beka TeopeTnueckon 0Oaze — co3maHuu MaszepoB Ha ammuake H.I'. BbacoBeiM, M.A.
[IpoxopoBeim B CCCP u Y. Tayncom B CHIA, u3iyyaromux B MHUKPOBOJHOBOM CIIEKTPaJIbHOM
nuana3zone. HyXHO paccka3aTh CTyJeHTaM O MpUHIMNAX paboTe Ma3epoB, HUX KOHCTPYKIUH,
XapaKTEPHBIX MOLUTHOCTSX I€HEPALINH.

Ilocne aToro cienyer mepedTH K HIEE «IEPEHECTH» H3IYyYEHHE U3 MMKPOBOJIHOBOTO
JIana3oHa B ONTUYECKH, TO €CTh K HUJe€ O CO3JaHUU JIa3epoB. 3a pa3paboTKy TEOPETUYECKHX OCHOB
nazepa H.I'. BacoB, M.A. IIpoxopoB u Y. Taync B 1964 romy monyumnu HoOeneBckue mpemMun 10O
¢usnke. HeoOxommmo pacckaszatb CTyIeHTOM 00 skcnepuMeHnTtax T. MeiiMaHa, KOTOpPBIN BIIEPBBIE B
1964 romy mnosydws1 W3JIy4eHHE JIa3epa, B KOTOPOM B KadeCTBE AKTHBHOW Cpebl HCIIOJIb30BAJICS
pyOuHOBBIN nazep. CneayeT paccka3aTh O KJIACCHUECKHUX ONTHYECKUX METOJIaX CO3JaHUS MHBEPCHOI
HACEJIEHHOCTH — TPEX- U YETHIPEXYPOBHEBBIX CXEMaX HAKAYKH.

B cnenyromem pasaene HEOOXOAMMO paccKaszaTh O JAIbHEUIIEM Pa3BUTUU Ja3ePHON TEXHUKH,
O COBpPEMEHHBIX Ja3epax M JaJbHEHMIIMX TeHJAeHUuH pa3BuTHsi. Heobxomumo mnpoBecTH
KJIacCU()MKALMIO JIa3epOB MO Pa3IMYHBIM MapaMeTpaM — arperaTHOMY COCTOSIHUIO aKTUBHOW Cpelibl,
METOJIaM JIa3€pHOM HaKauKM, CIIEKTPAJIbHOMY JAMANA30Hy HU3JIydyeHUs, pexumam reHepauuu. Ilpu
pacckaze O KOHKPETHBIX JIa3epoB JaTh CTYJEHTaM KayeCTBEHHOE MPEICTABIEHUE O METO0/ax
MOJIyY€HHUsI WHBEPCHON HACEJIEHHOCTH, paccka3aTb O peXuMax paboThl J1a3epoB, MOIIHOCTSIX
Ja3€pHOr0 U3IyUYEHUS.

B 3akmounTensHOM paszienie Kypca He0OX0AMMO paccKaszaTh CTYACHTaM O Pa3BUTHUU Ja3ePHBIX
TEXHOJIOTHI ¢ 60-X ro0B MPOIIJIOr0 BEKA JO HACTOSLIETO BPEMEHHU U O JAIbHEHIINX NEPCHEKTHUBAX.
HyXHO 0XBaTuTh psJl OCHOBHBIX OO0JIaCTe TNPUMEHEHUs Ja3epoB — B IPOMBIIUIEHHOCTH, B
MIOJIyIIPOBOIHUKOBBIX TEXHOJIOTHSIX, B MEAULIMHE, B MOHUTOPUHI€ OKPY KAIOLIEH cpeapbl U JIp.

Kypc pemraer cnenytomue yueOHbIe 3a1auu.

B nepBoii yactu kKypca HEOOXOJIUMO O3HAKOMHTH CTYJEHTOB C HUCTOPUEW BO3SHUKHOBEHHS U
pa3BuTHS KBaHTOBOW ¢u3uku. HyXHO OOBSICHHTH, KaK HECIIOCOOHOCTh KIACCUYECKOW (DHU3HKHU
TEOPETUYECKH OOBSICHUTH CHEKTPAJIbHOE PACHpPEeIEHNE YHEPTHH U3JIyUYEeHHUs] YEPHOTO Tejla MPUBEJIO0
M. IlnaHka K uaee O TOM, YTO H3JIy4EHHUE 3JIEKTPOMArHUTHOIO MOJIA KBAHTYETCA IO 4acTOTaM, 4TO
CUMTAETCS POXKACHUEM HOBOTO MPEICTABICHUS O CTPOCHUM BCEJIEHHOW — KBaHTOBOM ¢u3uku. [lanee
pacckasath o IIaHeTapHoi mozaenu atoma 3. Pesendopaa u o nocrynarax bopa, 4To B COBOKYMHOCTH
noaTsepkaaroT runorezy M. Ilnanka eme 10 NosABIEHUS KBAHTOBOM MEXaHUKHU.

HeoOxonumo pacckaszarh CTyJIeHTaM O BakHeHmedl ponu A. DifHmTeliHa B pa3BUTUHU
KBAaHTOBOW (PM3UKH — €TO0 MPEANOJIOKEHHE O CYIIECTBOBAHMH BBIHYKICHHOTO M3JIy4YE€HUS TTO3BOJIAIO
HE TOJbKO BbIBeCcTH (opmyny IlnaHka 1isi CHEKTpaJbHOTO pacHpelieleHHs IUIOTHOCTH 3HEPIUH



U3TYYEeHHUs] YEPHOTO TeJIa U MOJIYYUTh BhIpaKeHHUE s K03 (PUIlMeHTa noriomeHus B AByXypPOBHEBOH
CUCTEME, HO U IOJIOKUJIO OCHOBY INPUHIMUIIOB pabOThl J1a3€pOB, MOCKOIbKY MMEHHO BBIHYKJIEHHOE
U3JIyYEHHUE B CPEJie C MHBEPCHOM HACEIEHHOCTHIO NPU HAJIMUYMU ONTHYECKOIO PE30HATOpa U SIBISIETCA
U3Iy4YEeHUEM JIa3epa.

Hanee HeoOxomumo mnepeiT K poiau B.A. ®abpukanta B JanbHelliee pa3BUTHE TEOPHUH
na3epa, KOTOPBIA IMPEUIOKII METO MPAMOTO 3KCIEPUMEHTAIBHOTO JOKA3aTeIbCTBA CYLICCTBOBAHHUS
BBIHY>KJICHHOTO M3JIyY€HHs M NPH 3TOM ObLI MEPBBIM, KTO OOpAaTHJI BHUMaHHE HAa NPUHIHUIHAIbHYIO
BO3MOXHOCTb CO3JIaHMsI Cpebl, He OClalyAolei, a yCWIMBAIOUIeW MNpoxoJsiee dYepe3 Hee
U3ITyYEHHUE.

Heo6xonumo paccka3aTh O NMEpBOM IKCHEPUMEHTAIbHON peanu3aliy HAaKOIICHHOH K 50-m
rogam 20-To Beka TeOopeTHuYecKoi 0Oa3e — co3maHum MazepoB Ha ammuake H.I'. bacoBbimM, M.A.
[IpoxopoBeiM B CCCP u Y. Tayncom B CIIA, u3nayyaromux B MHKPOBOJHOBOM CHEKTPaJIbHOM
nuanaszone. HyXHO paccka3aTh CTyJeHTaM O MpUHIUNAaX paboTe Ma3epoB, HUX KOHCTPYKIUH,
XapaKTEPHBIX MOUTHOCTSX I€HEPALIHH.

Iloce a3TOro cienyer mepeduTH K HIee «IEPEHECTHW» H3IYy4YEHHE U3 MHUKPOBOJHOBOIO
Jiana3oHa B ONTUYECKHUH, TO €CTh K €€ O CO3JaHUU Ja3epoB. 3a pa3pabOTKy TEOPETUYECKHX OCHOB
nazepa H.I'. bacoB, M.A. IIpoxopoB u Y. TayHc B 1964 rony nomyuunu HoOeneBckue npemuu 1o
¢usuke. HeoOxommumo pacckaszath CTylIeHTOM 00 skcriepuMmeHnTtax T. MeiiMaHa, KOTOpBIN BIIEpPBBIE B
1964 rony mosyumn M3JIyd4€HHUE Jla3epa, B KOTOPOM B KadyeCTBE AaKTUBHOM Cpeabl MCIOJIb30BaJICA
pyOuHOBBII azep. CreayeT paccka3arbh O KIACCHYECKMX ONTHYECKUX METOJaX CO3JIaHHs MHBEPCHOM
HACEJIEHHOCTH — TPeX- U YEThIPEXYPOBHEBBIX CXeMaX HAKaYKU.

B cnenyromem pasnene He0OXOAMMO pacckaszaTh O JalbHEWIIEM Pa3BUTUU Ja3epHON TEXHUKH,
O COBPEMCHHBIX JIazepax W JaJIbHEHIIMX TEHJASHIMH pa3BuTHiI. HeoOxomuMo mpoBecTH
KJIacCU(MKALMIO JIa3epOB MO pa3IMYHBIM IapaMeTpaM — arperaTHOMY COCTOSIHUIO aKTUBHOM cpelibl,
METOJIaM JIa3€pPHOM HAKauKW, CIIEKTPAJIbHOMY AMANA30HY HU3JIydeHUs, pexumam reHepauuu. Ilpu
pacckaze O KOHKPETHBIX JIa3epOB JaTh CTYJEHTaM KauyeCTBEHHOE MPEACTABIEHUE O METOJax
MOJyYeHUsS HMHBEPCHOM HACEIEHHOCTH, paccKa3aTh O peXuMax paboThl Ja3epoB, MOILIHOCTSIX
Ja3€pHOrO U3ITy4YEHUs.

B 3akimounTensHOM paszene Kypca He00X0AMMO paccKasaTh CTYAEHTaM O Pa3BUTUU Ja3epHbIX
TEXHOJIOTHH ¢ 60-X ro0B MPOILIOro BeKa JI0 HACTOSILEr0 BPEMEHU U O JAJbHEHIINX MMEepCHeKTUBAX.
HyXxHO oXxBatuth psa OCHOBHBIX oOOJacTeld NpPUMEHEHHUs Ja3epoB — B IPOMBIIIJICHHOCTH, B
IIOJIyIIPOBOXHUKOBBIX TEXHOJIOTHSIX, B MEAULIMHE, B MOHUTOPHUHI€ OKPYIKAIOLIEH Cpeapl U JIp.
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