MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoii denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA JIABEPHOU ®MU3UKU

OIOBPEHO YMC UADUT
[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

UCTOPHS JIASEPHOM TEXHUKU 1 JIASEPHBIX TEXHOJIOT I

Hanpasnenne moarotoBku [1] 14.03.02 SAnepHble pu3uka U TEXHOIOTUU
(cerManbHOCTD) [2] 22.03.01 MarepuajioBeieHUE U TEXHOJIOTUU
MaTepHajoB
[3] 14.03.01 SInepHast sHepreTuKa 1 TeIIOpU3NKa
-
- = =
5 3 ; s |8 e =
Q9 <9 < & a
e 2 5 s S =% 5 g
Z eE |7 SR | S Z g
= 3 =% | B = 2 = I g F8°F
ot S | 8 = % £ 3 S8l o " z B8
= > o g & 2 s = S 235 ¢ A 2 £
5 o s © = ) (=7 E S = o o A« @) = Q
O = = o = = 8 = mEE O = S Z 5
1,2 1 36 24 0 0 12 0 3
HUrtoro |1 36 24 0 0 0 12 0




AHHOTANIUA

B kypce paccka3biBaeTCsi O UCTOPUM CO3[JaHUS Ma3€poB, a MOTOM Ja3epoB. J[aHO omnucaHue
(GbyHIaMEHTAIIBHBIX OCHOB TIOJYYEHHUS Y3KOHAIIPABICHHOTO JIA3€PHOTO M3IY4YECHHS HA OCHOBE
BBIHYXICHHOTO u3nydeHus. OnucaH IpUHIUI PabOTHl Ma3epoB U JiazepoB. Jlanee pacckasbiBaeTcs O
IIUPOKOM CIEKTPE MPUMEHEHUS! COBPEMEHHBIX JIa3€pPOB - B MPOMBILIUICHHBIX U MOJIYITPOBOIHUKOBBIX
TEXHOJIOTUSIX, B MEIUIIMHE, B CIIEKTPOCKONHHU, B JACTEKTHPOBAHUH Ta30BBIX U JKUIKUX BELIECTB B
TEXHOJIOTUYECKHX CpeJax, B MOHHUTOpUHre artMmocdepbl u ap. Ilepeuucnsrorcss Bce Yy4dEHBIE,
npuyacTHele K co3ganuio jazepoB B CCCP um B CHIA, patorcs ux Kparkue Owuorpaduu,
paccka3bIBaeTCs O TOM, KaK OHU IPUIIUIH K UJIee CO3/IaHus JIa3epoB

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

Ilenpro ocBoeHMs Kypca «lcTopus nazepHOM TEXHMKH M JIA3EPHBIX TEXHOJIOTHI» SIBIISETCS
OCBOCHHE HCTOPHH JIA3€PHOM TEXHHWKH M JIa3€PHBIX TEXHOJOTUH W (HOpPMUpOBAHUE Yy CTYICHTOB
OCO3HaHUs IyTH, NPOHWJEHHOrO0 OT IEpPBOr0O Masepa Ha aMMHAaKe JO COBPEMEHHBIX
BbICOK03()(DEKTUBHBIX JIazepax, 00JacTell X MPUMEHEHUs, B TOM YHCJIE, B JIA3EPHBIX TEXHOJIOTHIX

2. MECTO YUYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

JucuuninuHa JIOTMYECKM U COJIEpKAaTeIbHO-METOAMYECKH CBf3aHa CO  CIEAYIOIIMMH
OUCHUIUTMHAMH: KBaHTOBas paauodusnka, (usudeckas ONTHKA, OSKCIEPUMEHTAlbHAs Jia3epHas
¢usuka. [lpu cocraBneHuu mporpamMmbl Y4eOHOH MuUCHUIUIMHBI «VICTOpHs Ja3epHONH TEXHUKU H
JIA3epHBIX TEXHOJIOTUI» MPE/IIoarajJoch, 4To CTYJEHT 3HAKOM C COJEP’KaHMEM OCHOBHBIX Pa3fIeliOB
KYpPCOB MaTeMaTHKU U O0mIeil PU3UKH, )KenaTeIbHO TaKk)Ke HAIMYMEe OOIIuX 0a30BBIX MpECTaBICHUMN
13 00acTy HPOPMATUKHU U BEIYUCIUTEILHON TEXHUKH.

[IpeameToM Kypca SIBISIETCS M3YYEHUE HCTOPHUS CO3/IaHUS J1a3€pOB U JIA3€pPHOM TEXHUKH,
(GU3MYECKUX OCHOB YCHJICGHHUS M T€HEpallud CBETa, PACCMOTPEHHE MPUHIIUIOB pabOTHI J1a3epOB BCEX
OCHOBHBIX THIIOB U 00JacTel UX MPUMEHEHHUS

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH

Kon u HaumeHoBanue Kon n HauMeHOBaHUE MHIUKATOPA JOCTH)KEHUS KOMIIETCHIIUU
KOMIIETEHIIUU

YK-2 [1, 2, 3] — Criocoben 3-VK-2 [1, 2, 3] — 3HaTh: BUIbI PECYpPCOB U OTPAHUYCHUH IS
ONpeNeNATh KPYT 3a/1ay B paMKax perieHus mpodecCHoHaNBHBIX 3a]]a4; OCHOBHBIE METO/IbI OLIEHKH
MTOCTaBJICHHOM II€JIU U BEIOUPATH Pa3HBIX CIIOCOOOB peIeHus 3a/1a4; JEHCTBYIOIIEE

ONTUMAJIFHBIE CIIOCOOBI NX 3aKOHOJATEJIbCTBO U MPABOBBIE HOPMBI, PETYJIMPYIOLIUE
peLIeHHs], UCXOISl U3 PO ECCHOHABHYIO NIEATEIILHOCTh

JIEHCTBYIOLIUX MTPABOBBIX HOPM, V-VK-2[1, 2, 3] — YMeTh: IpOBOIUTH aHAJIU3 MTOCTaBICHHOU
MMEOIINXCS PECYPCOB U 1enu 1 GopMyITHpPOBATh 3aa9d, KOTOPhIE HEOOXOAMMO PEIIUTh
OTpaHUYCHUH JUISL €€ IOCTUKEHUST; aHAJIM3UPOBATh aJIbTEPHATUBHBIE BAPUAHTBI

peHIeHI/Iﬁ JJI1 JOCTUXKCHU A HAMCUCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAaTh HOPMATHBHO-IIPABOBYIKO NOKYMCHTAI[UIO B cq)epe




po(heCCHOHATBHOMN e TeIbHOCTH

B-YK-2 [1, 2, 3] — Bnagets: MeTOAMKaMU pa3pabOTKH LETH U
3a/1a4 MPOEKTa; METOIaMHU OLICHKH MOTPEOHOCTH B pecypcax,
IPOJIOJKUTEIBHOCTH U CTOMMOCTH ITPOEKTa, HABBIKAMH PaOOTHI
C HOPMATHUBHO-ITPABOBOM JIOKYMEHTAIIHCH

YK-6 [1, 2, 3] — Cnocoben
YIIPaBIIITH CBOUM BPEMEHEM,
BBICTpAaUBaTh U PEaTU30BbIBATH
TPAaeKTOPHUIO CAMOPA3BUTHS Ha
OCHOBE IMPUHIIMIIOB 00pa30BaHUs B
TEUEHHE BCEH KU3HU

3-YK-6 [1, 2, 3] — 3Harb: ocHOBHBIE MPHEMbI 3()(HEKTHBHOTO
yIpaBieHUs] COOCTBEHHBIM BPEMEHEM; OCHOBHBIEC METOUKU
CaMOKOHTPOJIS, CAMOPA3BUTHS U CAMOOOpa30OBaHMsI Ha
IPOTSKEHUM BCEH KU3HU

V-VK-6 [1, 2, 3] — YMeTh: 3p(PeKTUBHO IIIaAHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI; UCTIOIH30BATH METOIBI

CaMOpEryJIsILIY, CAMOPA3BUTHS H CAMOOOYYCHHS

B-YK-6 [1, 2, 3] — Biagets: MeTO1aMu yripaBlIeHUs
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTHSIMH IPUOOPETECHUSL.
UCIIOJIb30BAHUS U OOHOBIICHHS COI[O-KYJIbTYPHBIX
po(heCCHOHATBHBIX 3HAHUI, YMEHHI, U HABBIKOB; METOANKAMU
CaMOpa3BUTHS M CAMOOOPA30BAHUS B TCUCHUE BCEH JKU3HH

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu 3anaun BOCIUTaHUA (KOL) BocnuraTtenpHblii HOTEHIMAT
BOCTIUTAHHSI JMCLIUTUIAH
ITpodeccrnonanbHoe Co3pnanue ycrnoBHid, Hcnonb3oBaHue BOCIUTATEIBHOTO
BOCIIUTaHUE o0ecTeYnBarOIINX, NOTEHIMAJa JUCIHUIUTHH
(opMHpOBaHKE OTBETCTBEHHOCTH  NPO(PECCHOHATBHOIO MOAYJIS IS
3a npodeccroHaIbHbIN BBIOOP, (hopMHpOBaHUS Yy CTY/IEHTOB
npoeccCUOHAIbHOE Pa3BUTHE U OTBETCTBEHHOCTH 32 CBOE
npodeccroHalbHbIE peIIeHUs npodeccuoHanbHOE pa3BUTHE
(B18) IIOCPEJCTBOM BBIOOpA CTYJCHTaMHU
WHIWBHIYAIBHBIX 00pa30BaTeIbHBIX
TPaeKTOPHUI, OpraHU3aLUU CUCTEMbI
0OIIIeHNS MEXKTy BCEMHU
y4aCTHUKaMHU 00pa30BaTebHOTO
rpolecca, B TOM YHUCIIE C
UCIIOJIb30BaHUEM HOBBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH.
[TpodeccrnonanbHoe Coznanue yciosui, 1.Mcnionb30BaHue BOCIUTATENILHOTO
BOCIIUTAHHE o0ecreynBaronux, MOTEHITMAaJa TUCIUIUIAH/TIPAKTHK

(hopMUpOBaHHE HAYYHOTO
MUPOBO33PEHHUS, KYJIbTYPHI
MOMCKA HECTAHIaPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTUIECKIX
peuieHui, KpUTUIECKOTO
OTHOIIIEHUS K HCCIICIOBAHUSIM
JmxeHayuHoro Toiska (B19)

«HayuHo-nccnenoBarenbckas
pabotay, «[IpoekTHas MpaKTHKa,
«HayuHbIi1 ceMuHap» 1UIs:

- opMHUpOBAHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U CTIOCOOOB
HAYYHOTO IMO3HAHMS MUpPA, Pa3BUTHUSA
HCCIIEIOBATEIBCKUX KAYECTB
CTYAEHTOB MOCPEJICTBOM UX
BOBJICUECHUS B UCCIIE0OBATEIIbCKUE
MIPOEKTHI MO 00JIACTSAM HAYIHBIX
uccaenaoBanuil. 2.Mcnonb3oBanue




BOCHHUTATEIHHOTO MOTEHIIMATIA
muctumuing "Mcropus Hayku U
uwxenepun", "Kpuruueckoe
MBIIIEHUE U OCHOBBI HAYYHOU
KoMMmyHuKanuu'", "Beenenue B
cnenuaibHoCcTh", "HayuHo-
uccrenoBarenbckas padora',
"HayuHslii ceMuHap" nis:

- opMHUpOBaHUS CIIOCOOHOCTH
OTJIENISATh HACTOSIINE HAYyYHBIC
UCCJIEJIOBAHUSI OT JDKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMHU 3aHITHI U PETYISIPHBIX
Oecen;

- (opmMHupoBaHUS KPUTHUECKOTO
MBIILJICHUS, YMEHUS pacCMaTPUBATh
pa3IMyYHbIC UCCIIEIOBAHUS C
SKCIEPTHON MO3UIIMHU TTOCPEICTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX HCCIIEIOBAHU,
UCTOPUYECKHX MPEINOCHUIOK
MOSIBJICHUS TE€X WJIM UHBIX OTKPBITHIA
U TEOpHUH.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Paznensl yueOHOM JUCHUIUIMHBL, UX 00BEM, CPOKH U3Y4eHUS U (POPMBI KOHTPOJIS:
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1 Cemecmp

1 | IlepBsiii pa3aen 1-8 16/0/0 25 KH-8 3-VK-2,
V-VK-2,
B-YK-2,
3-VK-6,
V-VK-6,
B-YK-6
2 Bropoii paznen 9-12 | 8/0/0 25 KH-12 3-VK-2,
V-VK-2,
B-YK-2,
3-VK-6,
V-VK-6,
B-YVK-6




Umozo 3a 1 Cemecmp 24/0/0 50

KouTtpoJbHbie 50 3 3-VK-2,

Meponpusitust  3a 1 V-VK-2,

CemecTtp B-VYK-2,
3-VK-6,
V-VK-6,
B-YK-6

* — COKpaIeHHOC HAaUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMallbHBIX 0a/UIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKJIIOYasi 3a4eT W
(wm) PK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYILIEr0 KOHTPOJISI U aTTECTAllUU Pa3AesioB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KonTposb 1o nroram
3 3ayer
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. Jac.

1 Cemecmp 24 0 0

1-8 IlepBblii pa3aen 16 0 0

1-2 dyHaaMeHTAJIbHbIE OCHOBBI JIa3epoB Bcero aynutopHbIX yacoB
Hcropus co3nanus U pa3BUTHS KBAHTOBOM (pu3uku 1 4 ] 0 ’ 0
TeopeTrndeckux ocHOB ja3epoB (M. [Tnank, O. Pesepdopn, H. | Ounaitn
bop, A. Ditnmreiin, B.A. ®abpukant, H.I'. bacos, A.M. 4 0 0
[Ipoxopos, Y. Tayuc, T. Meiiman). BeiHyXaeHHOE U31ydeHHe,
MHBEPCHAsI HACEIECHHOCTh

3 IlepBbIe MOJIEKYJISAPHBIC TEHEPATOPHI — Ma3epbl Bcero aynutopHbIX yacoB
Hcropudeckue mpeanochuiku JAJis CO3/IaHUs T€HEPaTOPOB 2 \ 0 \ 0
MHUKpPOBOJIHOBOTO anana3oHa. Paborer H.I'. bacoBa, A.M. Omnutaiin
[Tpoxoposa u Y. Taynca. [lepBblii J1azep Ha aMMHakKe, 2 0 0
MIPUHIUII €r0 NeUCTBHUs. [Ipyrue TUIbl Ma3epoB

4-5 I'enepaTopsbl oNTHYECKOI0 AUANIA30HA — JIa3epPbl Bcero aynutopHbIX yacoB
Hcropus nepexosia OT KBAHTOBBIX T€HEPATOPOB 4 | 0 | 0
MHUKpPOBOJIHOBOT'O JUana30Ha K ONTHYECKUM KBAaHTOBBIM Omnunaiin
reneparopam. Pabotsl H.I'. bacoBa, A.M. Ilpoxoposa u Y. 4 0 0
Taynca. IlepBbiif B Mupe pyOuHoBsIif nazep T. MeiimaHa.
[Tpunun ero paboTel

6-8 CoBpeMeHHBIE J1a3epbl Bcero ayauTopHBIX 9acoB
ATomapHbI€ ra30oBbI€ Ja3epbl HAa MHEPTHBIX ra3zax M rnapax 6 ] 0 ] 0
METaJZIOB, MOJICKYJIIPHEIE Ta30BLIC JIa3€PEhl, JIa3€phl HA Ownnaitg
KpPacUTEIISAX, SKCUMEPHBIE J1a3€pPbl, TBEPAOTENIbHBIE, 6 0 0
XUMHUYECKHE J1a3ephbl, Ja3ephl Ha LIEHTPaxX OKPacKH,
XUMHUYECKHE, TIOJYIIPOBOJHUKOBBIE, PEHTTEHOBCKHUE,
BOJIOKOHHBIE JIa3epbl, Ja3epbl HA CBOOOIHBIX AIEKTPOHAX

9-12 Bropoii pazaen 8 0 0

9 JlazepHble TeXHOJIOTMH B IPOMBILJIEHHOCTH U B Bcero aynutopHbIX yacoB
MOJIYNPOBOJHHKOBBIX TEXHOJIOTHAX 2 [0 Ik




Vcnonb30BaHue 1a3epoB B TEXHOIOTUAX 00pabOTKH METaIIOB
— Ja3epHas cBapkKa, naiika, peska, cBepienue. Mcmons3zoBanue
J1a3epOB B TEXHOJOTMYECKUX MIPOLIECCAX.
[ToxynpoBOTHUKOBEIE JIa3€PHBIE TEXHOJIIOTHH — OYHCTKA
MOBEPXHOCTH, 00pa30BaHKE CHITUIIOB, OCAXKICHUE TOHKUX
IUICHOK, CKpaiiOnpoBaHue

Ownnaiig

2 0 0

10 JlazepHbIe TEXHOJIOTHM B MeMLIMHE Bcero ayuTopHbIX 4acoB
Hcnonp30BaHue 1a3epoB A1 JUATHOCTUKH U JICUCHUS. 2 | 0 | 0
Jlazepsl B MeTUIIMHE: CTOMATOIOT U, O(pTanbMOIIOrus, Omnnaiin
XUpyprus. /[uarHocTrka v 1€4eHne OHKOOJIOTMYECKHUX 2 0 0
3a0oJeBaHu

11 JlazepHblii TepMOSIIEPHbIH CHHTE3 Bcero aynutopHsix 4acoB
du3ndecKue NpoLecchl B3auMOIEHCTBUS MOILHOTO JIA3€pHOro | 2 0 [0
U3JIy4EHUs C TEPMOSIEPHBIM TOILIMBOM. Mozeny MUILIEHEN. Omnunaiin
[Toporoselie XapaKT€pUCTUKH ITAPAMETPOB MULIEHU U 2 0 0
nazepHoro usnyuenus. Cpasaenue JITC ¢ HenazepHbIMU
METOJIaMU

12 JlazepHblii MOHMTOPUHT OHOC(hePbI Bcero ayutopHbIX 4acoB
KroBeTHbIE U TUCTAaHIIMOHHBIE Ta30aHATN3ATOPHI. 2 0 [0
Pedpakromerpuueckue U3MEpUTENH, UCIIOIb30BAHUE Omnnaiin
MCKYCCTBEHHBIX CITyTHUKOB 3eMJIH JUIsI KOHTPOJISt aTMOcepsl. | 2 0 0
Hcnonb30BaHue MeTo/1a J1a3epHO-BO30YkK1aeMon
(bIyopecieHIY i1l KOMIIOHEHTHOTO aHan3a aTMOC(HEPHOTO
BO3ayXa. JIugapsl KOMOMHALIMOHHOTO paccesHus
2 Cemecmp 24 0 0

1-8 IlepBblii pa3aen 16 0 0

1-2 dyHaaMeHTAJIbHbIE OCHOBBI JIa3epoB Bcero aynutopHbIX yacoB
Hcropus co3nanus U pa3BUTHs KBAaHTOBOM (pu3uku n 4 ] 0 ’ 0
TeopeTrndeckux ocHOB ja3epoB (M. [Tnank, O. Pesepdopn, H. | Ounaitn
bop, A. Ditnmreiin, B.A. ®abpukant, H.I'. bacos, A.M. 4 0 0
[Ipoxopos, Y. Tayuc, T. Meiiman). BeiHyxaeHHOe U31ydeHUe,
MHBEPCHAsI HACEIEHHOCTh

3 IlepBbIe MOJIEKYJISAPHBIC TEHEPATOPBI — Ma3epbl Bcero aynutopHbIX yacoB
Hcropudeckue mpeanochuiKu JJis CO3/IaHUs T€HEPaTOPOB 2 \ 0 \ 0
MHUKPOBOJHOBOTO Auana3zoHa. Pa6oter H.I'. bacoBa, A.M. Owuaita
IIpoxoposa u Y. Taynca. I1epBelii 1a3ep Ha aMMHaKe, 2 0 0
IIPUHIMUII €r0 NeUCTBHUs. [Ipyrue TUIbl Ma3epoB

4-5 I'enepaTopsl onTHYECKOro AMANa30HAa — Jia3epbl Bcero aynutopHbIX yacoB
Hcropus nepexosia OT KBAHTOBBIX T€HEPATOPOB 4 | 0 | 0
MHUKpPOBOJIHOBOT'O JUaNa30Ha K ONTHYECKUM KBAaHTOBBIM Omnunaiin
reneparopam. Pabotsl H.I'. BacoBa, A.M. Ilpoxoposa u Y. 4 0 0
Taynca. IlepBbiif B Mupe pyOuHoBsIif nazep T. MeiimaHa.
[Tpunun ero paboTel

6-8 CoBpeMeHHBIE J1a3epbl Bcero ayauTopHBIX 4acoB
ATomapHbIe ra30oBbI€ J1a3epbl HA UHEPTHBIX ra3zax M rnapax 6 ] 0 ] 0
METaJZIOB, MOJICKYJIIPHEIE Ta30BLIC JIa3€PEhl, JIa3€phl HA Ownnaitg
KpPacUTEIISAX, SKCUMEPHBIE J1a3€pbl, TBEPAOTENbHBIE, 6 0 0
XUMHUYECKHE J1a3ephbl, Ja3ephl Ha LIEHTPaxX OKPackKH,
XUMHUYECKHE, TIOJYIIPOBOJHUKOBBIE, PEHTTEHOBCKHUE,
BOJIOKOHHBIE JIa3epbl, Ja3epbl HA CBOOOIHBIX AIEKTPOHAX

9-12 Bropoii pazaen 8 0 0

9 JlazepHble TeXHOJIOTMH B IPOMBILLJICHHOCTH U B Bcero aynutopHbIX yacoB




MOJIyNPOBOHUKOBBIX TEXHOJIOT X
Hcnonws3oBanme 1a3epoB B TEXHOJIOTHSIX 00paOOTKHA METAJIIIOB
— Ja3epHas CBapkKa, raika, peska, cepienue. Mcnonab3oBanue
Ja3€POB B TEXHOJIOTUYECKHUX MPOIECCAX.
[TonynpoBOAHMKOBBIE JIA3E€PHBIE TEXHOJIOTUU — OUHCTKA
MOBEPXHOCTH, 00pA30BaHNE CHITUIIOB, OCAXKICHUE TOHKUX
IUICHOK, CKpailbupoBaHue

2 I [0

Ownnaitg

2 0 0

10 JlazepHble TeXHOJIOTMH B MeULIHE Bcero aynuTopHbIX 4yacoB
Hcnonp30BaHue 1a3€poB I JUArHOCTUKY U JICYCHHS. 2 0 |0
JIazepsl B MeIMIIMHE: CTOMATOJIOI U, O(hTanbMoIIOrus, Omnuaitn
XUpyprus. J[narHocTuka u JieueHue OHKOOJIOTMYECKUX 2 0 0
3a00JieBaHU

11 JlazepHbIil TepMOsiICPHbINA CHHTE3 Bcero ayuTopHbIX 4acoB
®u3NYECKUE MPOLIECCHl B3aUMOJAEHCTBHUS MOLITHOTO JIA3EPHOTO | 2 | 0 | 0
U3JIy4EHUs C TEPMOSIEPHBIM TOIIIMBOM. Moiean MUILIeHEH. Omnunaiin
[ToporoBble xapaKTepUCTHKH NaPaMETPOB MULIEHU U 2 0 0
nazepuoro usnydenus. Cpasuenue JITC ¢ HenazepHbiMu
METOAaMHU

12 JlazepHblii MOHMTOPUHT OHOChepbI Bcero ayuTopHbIX 4acoB

KroBeTHbIE U IMCTAaHIIMOHHBIE Fa30aHAIN3ATOPHI.
Pedpakromerpudeckue u3mMepuTENH, UCIIOIH30BAHUE
HCKYCCTBEHHBIX CITyTHHUKOB 3€MJIH ISl KOHTPOJIISE aTMOC(HEpHI.
Hcnons3oBanne MeTo/a Jia3epHO-BO30Y kK AaeMOM
(bayopeceHIH 17151 KOMIIOHEHTHOTO aHain3a aTMOC(hEepHOro
Bo3ayxa. JIugapel KOMOMHAIIMOHHOTO paccessHUs

2 [0 [0
Oumnain
2 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK DNEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuail

IJI I10IHOTEKCTOBBIE JICKLIUH

BM Buneo-marepuanst

AM Aynno-marepuansl

IIp3 IIpe3eHTanuun

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
J4(@ WMHTEepaKTUBHBIN CAUT

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I OCBOCHHUU JAHHOM MUCIUILIMHBI OCHOBHYIO pPOJIb UI'parOT aYJAUTOPHLIC 3aHATHA B BUIC

JIEKIMH, a TaKXKe CaMOCTOsATENIbHAs paboTa CTYACHTOB, 3aKIIOYAIONIAsICS B U3YUYCHUH JIUTEPATYPHI 110
TeMaTHUKe Kypca M TOBTOPEHHUU paHee MpoilneHHoro wmarepuana. [lnsg Toro 4rtoObl MOKa3aTh
COBPEMEHHOE COCTOSIHHE JIa3€pHOM TEXHHUKH M JIa3epHBIX TEXHOJOTHMM, MPEAyCMOTPEHO LIMPOKOE

HCIOJIb30BaHNE COBPEMEHHBIX HAayudHbIX paboT W myOnukanuil mo naHHOM Teme. Pekomenmyercs

MOCEIEHUE CTY/IEHTaMU Hay4YHBIX CEMHUHApPOB U KOH(pEpeHIMii, B TOM 4ucie, npoBogumeix B HUAY

MUN®U, a Takke B APYTUX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYTaX




7. ®OH/J OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (OpMHUPYEMBIMH KOMIIETCHIHMSMUA W (OpPMaMU KOHTPOJS HX OCBOCHUS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)
YK-2 3-YK-2 3, K1-8, KH1-12
Y-YK-2 3, K-8, K1-12
B-VYK-2 3, K-8, K1-12
YK-6 3-YK-6 3, K1-8, KH1-12
Y-YK-6 3, K-8, K1-12
B-YK-6 3, K-8, KH1-12

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[lIxana xKaXa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOTO 0ajijia BKJIIOYMTEIbHO. MToroBsas arrectanus 1o AUCHUIUIMHE oneHuBaeTcs no 100-
0ayUTHbHOM IIKaJe U MpeACTaBseT co00il cymMmmy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

NTtorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

CymMma 6amioB | OrieHka o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJILHOM IIIKAJIE ECTS y4eOHOM TUCITUILINHEI

O1eHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
HpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
MIOCJIE/IOBATENLHO, YETKO H JIOTHYECKU
CTPOIMHO €ro u3naraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTPa(UIECKON JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OleHKa «XOPOIIO» BBICTABISETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio» II0 CYLECTBY U3JIaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1ieHKa «y/IOBJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y0081EMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapylUIeHUS JJOTUYECKOH
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

OI_[eHKa CHEYOOBJICTBOPHUTCIIBHO»
Hiske 60 2— F BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
«HeyC)OBJZemeopumeﬂbHo» 3HAYNUTEILHON YacTH nporpaMmMHOTO

Marcpuajia, JOIYCKAaCT CYHNICCTBCHHBIC




omnbku. Kak npaBuio, orieHka
«HEYIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAS JIUTEPATVYPA:
1. DU 11 18 BBenenue B kBaHTOBYIO (pusuky : , [Tapmakos A. H., Canxt-IlerepOypr: Jlans, 2022

2. 91 K 93 Kypc obmieti pusuku T. 3 OnTuka. @usrka aToMOB B MOJieKysl. DU3UKa aTOMHOTO Spa U
MHUKpPOYACTHIL, , : , 2022

3. DU I1 75 Jlazeps! u sKonorudeckuiit MOHUTOpUHT atMocdepsl : , lllemanun B. I'., [IpuBanos B. E.,
®ortuagu A. O., Cankr-IlerepOypr: Jlans, 2022

4. OU b 82 Jlazepsl: npumeHeHus u npuwioxenus : , Bakun C. B. [u ap.], Cankr-IletepOypr: Jlans,
2022

5. DU b 82 Jlazepsl: ycrpolictBo u neiictue : , Bakun C. B., bopeiimo A. C., Cankt-IletepOypr:
Jlans, 2022

JOITOJIHUTEJIbHA S JIMTEPATYPA:
1. 53 C34 O6uwmit kypc ¢usuxu T.4 Onruka, CuByxus /J[.B., Mocksa: ®uzmarnur, 2018

2. 535 K 43 Ilocobue o ¢usuke nazepos : , Kupnmnos I'.A., 3axapos H.I'., Capos: ®I'YII POSILI-
BHUND®, 2020

IMTPOI'PAMMHOE OBECITEYEHUE:

CrnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHMYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLTAHBI

CrennanpbHOE MaTepUATbHO-TEXHUYECKOE 0OecredeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUMU U1 CTYAEHTOB




B kadecTBe NMPOMEXYTOYHOH OLIEHKHM YCIEBAEMOCTH CTYAEHTOB HCIOJb3YIOTCS NMHCbMEHHBIE
OIIPOCBHL.

B xonne kypca cryaeHThl charoT 3aueT. K 3adeTy AONYCKAarOTCs CTYACHTBI, IPOLIEIIINE
aTTeCTalMIO TI0 UTOraM OCBOeHHUs pa3nenoB AaHHoro cemectpa (KU8 nu KN12). KonTposas no nutoram
(KM) Bkmrouaet pe3ynbTarhl NUcbMeHHbIX onpocoB (T8, T12). Cnaua 3aueta cBOAUTCS K OTBETY Ha
Bonpockl Omitera. Kaxplil OuieT conepKuT JBa BoIpoca Io Iporpamme Kypcea.

[Tpu n3yuyenun kypca «Mcropus nazepHOM TEXHUKU U JIa3€PHBIX TEXHOJIOIMI» HEOOXOAUMO
YCBOUTb, IIOYEMY Jla3epHas TEXHUKAa U JIa3epHble TEXHOJIOTMM ObUIM Obl HEBO3MOXHBI 0e3
BO3HUKHOBEHUS KBaHTOBOM ¢u3uku. HeoOxoaumo umerh mnpejacTaBieHHE O Haubojee BaKHBIX
OTKPBITUSIX B 3TOM 00nacTu (hU3KMKH, KOTOpHIE B KOHIIE KOHIIOB TNPHBEIH K CO3JAHUIO BHayaje
KBAHTOBBIX F€HEPATOPOB — MA3€POB, U Jlajiee IEPBOro Jas3epa.

HyxHO noHMMaTh INpUHLHUII JEUCTBUSA Jla3epa, B OCHOBE KOTOPOIO JIEXKaT CBOMCTBA
BBIHYJICHHOTO M3JIy4€HMs,, AKTUBHOM Cpe/ibl, YCUJMBAIOLIEH pacnpoCTpaHsmolleecs B HeEH
3JIEKTPOMArHUTHOE U3JIy4yeHHE, ONTHYECKOr0 PE30HATOPa, MPEBPAIAIOLIETO YCUIUTEIb B KBAHTOBBIN
reseparop. Heo6xo1umo 3HaTh OCHOBHBIE ONTHYECKUE METO/IbI CO3JaHMsI HHBEPCHOM HACEIEHHOCTH B
JIBYXYPOBHEBOMH CHCTEME — TPeX- U YETHIPEXYPOBHEBBIE CXEMbl HAKAUKH.

Taxke HE0OXOAMMO 3HaThb O COBPEMEHHBIX, Hamboyiee PACIpPOCTPAHEHHBIX JIA3€pOB U UX
XapaKTepUCTHKaX — CHEKTPAJbHBIX JMAla30HOB TIE€HEpalMd, MEXaHU3Max JIa3epHOM HaKauKH,
peKUMax TeHepalu, MOITHOCTEH N3ITy4deHuUs1, 00JIacTeld IPUMEHEHHUS.

HeoOxonnMo uMeTh MpencTaBiI€HHE O Pa3BUTHHM JIA3€pHBIX TEXHOJOruid ¢ 60-X rojxoB
IIPOLIUIOTO BEKa J0 HACTOSILEro BPEMEHU U O JajbHEHIIMX nepcrnekTuBax. HyXKHO 3HaThb OCHOBHbBIE
00J1aCTH IPUMEHEHUS JIa3€PHBIX CUCTEM — B IPOMBIIIJICHHOCTH, B IOJIYIPOBOJHHUKOBBIX TEXHOJIOTHSIX,
B MEJIULIMHE, B MOHUTOPUHIE OKPY>KAIOLIEH Cpelbl U JIp.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJISA TIPENIOJABATEJIEA

Kypc pemiaet cnenyromniye yueOHbIe 3a0a4u.

B nepBoif wactu kypca He0OXOAMMO O3HAKOMUTBH CTYIEHTOB C MCTOpPHEH BO3HUKHOBEHUS U
pa3BuTHa KBaHTOBOM Qu3uku. HyXkHO O0OBACHHUTH, KaKk HECHOCOOHOCTh KJIACCHYECKOW (QU3UKU
TEOPETUYECKH OOBSICHUTH CHEKTPAIbHOE PACcHpeesIeHne YHEPTHH U3JIyUYEHHUsl YEPHOro Teja MPUBEII0
M. IlimaHka K paee 0 TOM, YTO M3IYYEHHUE DJIEKTPOMArHUTHOTO IOJII KBAaHTYETCA IO 4acTOTaM, 4TO
CUHTACTCS] POXKICHUEM HOBOTO NMPEJCTABICHUS O CTPOCHUM BCEICHHOM — KBAaHTOBOW (pu3uku. Jlanee
pacckasath 0 IUIaHeTapHOM Mojenu atoma 3. PeseHdopna u o nocrynatax bopa, 4To B COBOKYIHOCTH
noaTeepkaaroT runore3y M. Ilnanka eme 10 nosBIE€HUS KBAHTOBOM MEXaHUKH.

Heobxonumo paccka3aTh CTylAeHTaM O BaxHeWmed poau A. DHHIITEiHA B pa3BUTHH
KBAaHTOBOH (PM3UKHU — €r0 MPEANOoN0KEHHE O CYIIECTBOBAHUM BBIHYKJICHHOT'O M3JIy4eHHs 1O3BOJIUIIO
HE TONbKO BbIBeCcTH (opmyny Ilmanka i CHEKTpalbHOTO pachpelieleHus] IIOTHOCTU 3HEPruu
U3JTy4eHUsl YEPHOTO TeJla U MOJyYUTh BbIpaxkeHHe AJ1s KodddullMeHTa OoMIONIeH!S B IByXYPOBHEBOM
CUCTEME, HO U TOJIOKUJIO OCHOBY MPHUHIUIOB PaOOTHI JIa3epoB, MOCKOJIBKY UMEHHO BBIHYXIEHHOE
M3JIy4EHHE B CpPeJie C MHBEPCHOW HACEJICHHOCTHIO MPHU HAJIMYHAH ONTHYECKOTO PE30HATOPA U SBIISIETCS
U3JIy4CHHUEM JIa3epa.

Hanee HeoOxomumo mepeiitu k ponun B.A. ®alpukanta B JanpHeiilliee pa3BUTHE TEOPHH
J1a3epa, KOTOPBIM MPEIJIOKUAI METO IIPSAMOTO 3KCIEPUMEHTAIBHOIO J0Ka3aTeIbCTBA CYIIECTBOBAHUS
BBIHY)KJICHHOTO M3JIy4€HHUS M MPH 3TOM OBLI MEPBBIM, KTO 00paTui BHUMaHUE HAa MPUHLIUNHAILHYIO
BO3MOXXHOCTh CO3JaHHMSI Cpelbl, He Ocladidomel, a YCWIMBAIOIIeH NpOXOJsllee uepe3 Hee
W3JIy4EeHHE.



Heobxomumo pacckazaTh O MEpPBON AKCIEPUMEHTANIBHOW peau3aliii HaKOIUIeHHONW K 50-m
rogam 20-ro Beka TeopeTHdeckol 0Oa3ze — co3naHuu MaszepoB Ha ammuake H.I. BacoBbimM, M.A.
IIpoxopoBeiM B CCCP u Y. Tayncom B CIIA, u3ny4aromux B MHKPOBOJHOBOM CIIEKTPaIbHOM
nuanasoHe. HyxHO pacckasaTb CTyA€HTaM O HIpPHUHLIMIAX paboTe Ma3epoB, MX KOHCTPYKLIHH,
XapaKTEPHBIX MOLTHOCTSX I€HEPALINH.

Ilocne »TOro cremyer MHEPEeUTH K HAECE «IIEPEHECTH» H3IYyYEHUE W3 MHUKPOBOJHOBOIO
Jrarna3oHa B ONTHYECKUI, TO €CTh K HUJee O CO3JAaHUHU JIa3epoB. 3a pa3pabOTKy TEOPETUUYECKUX OCHOB
nazepa H.I'. bacoB, M.A. IIpoxopoB u Y. Taync B 1964 roay nonyurin HobeneBckue nmpemuu 1o
¢usuke. HeoOxommMo pacckaszaTh CTyIEHTOM 00 JkcrnepuMmeHTax T. MeiimaHa, KOTOpBIH BIIEpBHIC B
1964 rony monyuyws W3IydyeHHUE Jlazepa, B KOTOPOM B KAauyeCTBE AKTHUBHOW CpPEIbl HCIOJIB30BAJICS
pyOnHOBBIN Jazep. Cremyer pacckazarh O KJIACCUYECKUX ONTHUYECKUX METO/AaX CO3JaHUs MHBEPCHOMN
HACEJIEHHOCTH — TPEX- U YEThIPEXYPOBHEBBIX CXEMaX HAKaYKU.

B cnenyromem paznene He0OXOAMMO paccKa3aTh O JAJIbHEUIIEM Pa3BUTHH J1a3€pPHON TEXHUKH,
O COBPEMEHHBIX Jazepax U JalbHEHIIMX TEHJIEHIUH pasButua. Heob6xogumo mpoBecTH
KJIacCU(UKALIMIO JIa3epOB MO Pa3IMYHBIM [apamMeTpaM — arperaTHOMY COCTOSIHHIO aKTUBHOHW Cpelibl,
METOJaM Ja3epHOM HaKauKh, CIEKTPajJbHOMY AMANa3oHy HU3JIy4eHMs, pexxumam reHepauuu. [Ipu
paccka3ze O KOHKPETHBIX Ja3epoB JaThb CTYJEHTaM KayeCTBEHHOE IIPEJCTaBICHUE O METOAax
MOJTyYeHUs] MHBEPCHOH HACENEHHOCTH, paccKa3aThb O peXuMax paboThl Ja3epoB, MOLIHOCTSIX
JIa3€PHOT0 U3ITyYEHHUS.

B 3axirounTensHOM paszzerne Kypca He0OX0IUMO paccKa3aTh CTyJEHTaM O Pa3BUTHHU Ja3ePHBIX
TexHoJoruil ¢ 60-X roJ0B MPOLUIOr0 BEKa /10 HACTOSILEr0 BPEMEHU U O JAJbHEHIINX MEPCIEKTUBAX.
HyxHO 0XBaTuTh pso OCHOBHBIX oOO0JacTeld NPUMEHEHHUS Ja3epoB — B IPOMBIIIJICHHOCTH, B
MOJIYITPOBOJIHUKOBBIX TEXHOJIOTUSX, B MEULIMHE, B MOHUTOPUHIE OKPYXKAIOILLIEH CpeIbl U Jp.

Kypc pemiaer crnenyromime yueOHbIe 3a1a4u.

B nepBoif wactu kypca HE0OXOAMMO O3HAKOMUTBH CTYIEHTOB C MCTOpPHEH BO3HUKHOBEHUS M
pa3BUTHs KBaHTOBOM (u3uku. HyXHO OOBSICHHUTH, KaK HECHOCOOHOCTh KIJIACCHUYECKOW (U3MKU
TEOPETUYECKH OOBSICHUTH CHEKTPAIIbHOE PAcHpeesIeHne YHEPIHH U3JIyUYE€HHUsl YEPHOro Teja MPUBEII0
M. Ilnanka K uzaee O TOM, YTO HU3JIy4YE€HUE 3JIEKTPOMArHUTHOTO IOJII KBAHTYETCS MO 4acTOTaM, 4TO
CUMTAETCS POXKJICHUEM HOBOT'O MPECTABIEHUS O CTPOCHMM BCEJIEHHOW — KBaHTOBOH (u3uku. [lanee
pacckasaTh 0 TIaHeTapHou mMojenu atoma J. Pesendopaa u o moctynarax bopa, 4To B COBOKYITHOCTH
noaTeepkaaroT runore3y M. Ilnanka eme 10 nosiBIeHUsI KBAHTOBOM MEXaHUKH.

HeoOxonuMmo paccka3aTh CTylAeHTaM O BaxHeWmed poaum A. DHHIITeiHA B pa3BUTHH
KBAaHTOBOM (PM3UKHU — €r0 MPEIIooKEHUE O CYIECTBOBAHUM BBIHY)KJICHHOI'O M3JIy4€HHs 103BOJIUIIO
HE TOJBbKO BbiBecTH (opmyny IlmaHka nias CHEKTpaldbHOTO pacrpelesieHUs] MIOTHOCTH SHEPruu
U3JIy4EHUsl YEPHOTO TeJla U MOJIYUYUTh BhIpakeHUe A Kod((ULlMeHTa NOTJIOMIEHHS B IByXYPOBHEBOH
CUCTEME, HO U TOJIOKUJIO OCHOBY MPHUHIUIOB PaOOTHI JIa3epoB, MOCKOJIbKY UMEHHO BBIHYXIEHHOE
U3JIy4eHUE B Cpelie C MHBEPCHOM HACEIIEHHOCTHIO MPH HAJIMYUU ONTHUYECKOTO pe30HaTopa U SIBJIIETCS
U3JIy4YEHUEM Jiazepa.

Hanee HeoOxomumo mepeiitu k ponun B.A. ®alpukanta B JanbpHeiiliee pa3BUTHE TEOPHH
Ja3epa, KOTOPBIA MPEIJIOKUI METOJ IPSIMOI0 3KCIEPUMEHTAIBHOIO J0KA3aTeIbCTBA CYIIIECTBOBAHHUS
BBIHY)KJICHHOTO M3JIy4€HUS M MPH 3TOM OBUI MEPBBIM, KTO OOpaTHJI BHUMaHHE HA MPUHIMIHAAIBHYIO
BO3MOKHOCTh CO3/IaHUSl CpeZbl, He ocialisdiomeii, a yCHIMBaIOUIed Npoxosdiiee dYepe3 Hee
U3ITy4yeHue.

Heobxomumo pacckazath 0 MEpBOM AKCIEPUMEHTAIBHONW peaau3ali HaKOIIeHHON K 50-m
romam 20-ro Beka TeopeTHueckod 0Oaze — co3manmu MazepoB Ha ammuake H.I'. bacoBeimM, M.A.
[IpoxopoBeiM B CCCP u Y. Tayncom B CIIA, u3iaydamomux B MHUKPOBOJHOBOM CIEKTPAIbHOM



nuanaszone. HyxHO pacckasaTh CTyAeHTaM O NpPHHIMIAX paboTe Mas3epoB, HMX KOHCTPYKILHH,
XapaKTEPHBIX MOLTHOCTSX I€HEPALINH.

[Tocne »TOrOo cregyer MNEeperTH K HJee «IIEPEHECTH» H3JIyY€HUE W3 MHUKPOBOJIHOBOTO
Jyana3oHa B ONTHYECKHUH, TO €CTh K UJEE O CO3AAHUHU JIa3epoB. 3a pa3pabOTKy TEOPETUYECKUX OCHOB
nazepa H.I'. BacoB, M.A. IlpoxopoB u Y. Taync B 1964 romy momyunnu HoGeneBckue mpeMuu 1o
¢usuke. HeoOxommMo pacckazaTh CTyIEHTOM 00 sKcriepuMeHTax 1. MeliMaHa, KOTOPBIH BIEpBBIC B
1964 romy mosydus U3JIyd4eHHE Jla3epa, B KOTOPOM B KAaueCTBE AKTUBHOM Cpellbl MCIOJb30BAJICA
pyOuHOBBIN nazep. Cienyer pacckazaTh O KIACCHUYECKUX ONTHUYECKUX METOAaX CO3JaHUsS WHBEPCHOU
HAaCEJIEHHOCTH — TPEX- U YETHIPEXYPOBHEBBIX CXEMaX HAKAYKH.

B crnenyromeMm pasnene HEOOXOIMMO paccKaszarh O JAITBHEUIIEM Pa3BUTHU Ja3ePHON TEXHHKH,
O COBpPEMEHHBIX Ja3epax ¢ JalbHEHIIMX TeHACHUWH pa3BuTHA. HeoOxoaumo mpoBecTH
KJIacCU()MKALMIO JIa3epOB MO Pa3IMYHBIM MapaMeTpaM — arperaTHOMY COCTOSIHUIO aKTUBHOW CpeIlbl,
METOJIaM JIa3€pHOM HAKauyK{, CIEKTPAJIbHOMY JAMAINa30HY H3JIYy4YeHMs], pexumam reHepauuu. llpu
paccka3ze O KOHKPETHBIX Ja3epoB JaThb CTYJEHTaM KayeCTBEHHOE IIPEJCTaBICHUE O METOAax
MOJIyUYE€HUsI MHBEPCHON HACEIEHHOCTH, paccKka3aTh O pexuMax pabdoThl J1a3epOB, MOIIHOCTAX
JIA3€pHOT0 U3JIy4YEHHUS.

B 3akmounTensHOM paszene Kypca He0OXO0AMMO paccka3aTh CTYIEHTaM O Pa3BUTHUU Ja3ePHBIX
TexHoJoruil ¢ 60-X roJ0B MPOLUIOr0 BEKa /10 HACTOSILEr0 BPEMEHU U O JAJbHEHIINX MMEPCIEKTUBAX.
HyXHO 0XBaTuTh psAI OCHOBHBIX O00JIaCTeld TNPHMEHEHHs JIa3epOB — B IIPOMBIIUICHHOCTH, B
MIOJIYTIPOBOJIHUKOBBIX TEXHOJIOTHSIX, B MEIULIMHE, B MOHUTOPUHIE€ OKPYXKAIOLIEH cpesibl U Jp.
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