MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/crnenuaibHocTh: 11.03.04 D1eKTpoOHHKA N HAHOIIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI nporpaMMmel: JIazepHas M onTH4eckasi H3MepHUTEJIbLHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
I'A3OBBIE U TBEPJIOTEJIbBHBIE JIASEPHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHbIX OTHOIEHHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.01.04
IUIAHY:
TpynoeMKocTh B 3a4eTHBIX
Py 5 cemectp - 7;
eTMHMIIAX:
Yacos (Bcero) no yueoHom
( ) oy y 252 yaca

IUIAHY:
Jlekuuu 5 cemectp - 48 yaca;
IIpakTHyeckue 3aHATHSA 5 cemecTp - 48 yaca;
JlaGopaTopHble padoThI 5 cemecTp - 32 yaca;
KoncyabTanum 5 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 5 cemecTp - 121,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
HWHas koHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYasi:
TecTtupoBaHue
KontpoabsHas padora
Juckyccusi
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 5 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu Nanuukun K.M., o

HpeHOI[aBaTeJ]B * Mol ¢ WaenTudmKaTop R34188c97-LapitskyKM-ff585e2b K.M. HaHI/IHKI/H/I

COI'TACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H M
00pa30BaTCIbHON Bnageney CKOPHAKOBA H.M, T
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henp ocBoeHHS IMCHMIIMHBI. V3ydeHHE OCHOB JIa36pHOM TEXHHMKHM, W3Y4YEHHE OCHOBHBIX
NPUHIUIIOB Pa0OTHI U XapaKTEPUCTHK Ta30BBIX U TBEPOTEIBHBIX JIA3€POB..

33[{3‘11/1 AUCHHUITIMHbI

- U3YYEHHUE POJIU Ia30BbIX U TBEPJAOTEIBHBIX JIA3EPOB B COBPEMEHHOM HAayKe U TCXHUKE;

- OCBOEHME (PU3UYECKHX OCHOB PA0OTHI Fa30BbIX U TBEPAOTEIbHBIX Ja3€POB;

- IpUOOpeTEeHNE HABBIKOB MOCTAHOBKH HAYYHBIX MPOOIIEM, BO3HUKAIOIINX ITPH UCCIICAOBAHUIX
ra3oBbIX U TBEPIOTEIBbHBIX JIA3EPOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUYeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 CriocobeH cTpouTh
¢duznueckue u
MaTeMaTHUYeCKHUe MOJIEIH
npuOOpOB, CXEM, YCTPOHCTB
U YCTAaHOBOK B 00J1acTH
JIA3€PHOUN M ONITUYECKOU
HM3MEPUTEIbHOU
AIIEKTPOHUKH, & TAK¥Ke
UCIIOJIb30BaTh CTaH/IaPTHbHIE
IIPOrpaMMHBIE CPEJICTBA UX
KOMIBIOTEPHOTO
MOJIETUPOBAHUS

N/I-2nk-2 YMeeT npoBOIUTH
TEOPETUICCKHE U
IKCIICPUMCHTAIIbHBIC
WCCJICIOBAHMS, CTPOUTH
duznvecKue u
MaTeMaTHYECKHUE MOJICIH B
00J1aCcTH CO37JaHUsT HOBBIX
00pa3IoB KBAaHTOBO-
ONTUYECKHUX CUCTEM

3HATh!

- COBPEMEHHBIE CTaHJapPTU30BAHHBIE
METOJIMKH [TPOBEICHUS
AKCIEPUMEHTAIIbHBIX UCCIEN0BaHNUN U
M3MEpPEHUI MapaMeTpOB U XapaKTEPUCTUK
TBEPAOTENBHBIX JIA3€POB;

- METOJIMKH TUarHOCTUKU U3TyYEHUS
ra3oBbIX JIA3€POB C yUETOM COBPEMEHHBIX
TEHJCHIUN pa3BUTUS IpUOOPOB
KBaHTOBOH 2JIEKTPOHUKH.

YMETB!
- ONpCACIIATD ICPCIICKTUBHBIC
HAIpPABJICHUS PA3BUTHUS METOAMK
JAUArdHOCTUKHU U3JIYUYCHUA I'a30BbIX U
TBEPAOTENBHBIX JIa3€POB;

- BBIOMpATh KPYT 3a/1a4 B paMKax
JArHOCTUKHU U3TY4EHHsI Ta30BbIX
Ja3epoB;

- ACII0JIB30BAaTh COBPEMEHHBIE
CTaHJApPTU30BaHHBLIC MCTOJIUKHU
IIPOBEJEHUS IKCIIEPUMEHTAJIbHBIX
HCCIIEA0BAHUHI TapAMETPOB U
XapaKTEPUCTHK Ta30BbIX U TBEPIOTEIBHBIX
Ja3epoB;

- IPOBOJUTH CTaHJAPTHBIE ONEpaliu B
XOJI€ UCCIIEZIOBAaHUI MTapaMeTpOB U
XapaKTEPUCTHK TBEPJAOTEIbHBIX JIA3€POB.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCUTCS K OCHOBHOM NpodeccroHalibHONW 00pa3oBaTenbHON nporpamme JlazepHas
U onTHYeckas u3MepHuTenbHas siektpoHuka (nanee — OIIOII), nanpaBnenust moxarotroBku 11.03.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHMs: BbIciee 00pa3oBaHue - OakalaBpHar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:

- 3HaTh HpI/IHI_II/IHBI B3aMMOJCSUCTBHUS CBETA C BEIIIECTBOM

- 3HaTh Ou3nUeckue MOZCIIHN ONITHYCCKOI'O U3TTYUCHUA




- yMeTbh PaccunThIBaTh apaMeTpsl ONTUYECKOTO U3JIYYECHHUS CII0KHOU CTPYKTYpPBI

Pe3ynbraTel 00yueHHs, MOTydEHHBIC IPH OCBOCHUH AMCLUUILIMHBIL, HEOOXOANMBI TIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHB/ (hOPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 I"a30BBIE 1a3epsl 110 5 24 16 | 24 - - - - - 46 - IlodzomogKa K neKyuiemy KOHmpoio:
1.1 | OO6mas knaccuduranus 34 6 8 6 - - - - - 14 - IToBTOpenue MaTepuaa mo paszaeny "I'a3oBbie
ra3oBBIX JIA3€POB. naszepsri”. [Toaroroska k KM-1,3,5,6
Co3znanue aKTUBHOM Ilodzomoeka K nabopamopnoit padome: Jns
cpenbl. Pesonaropsl. BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
CriexTp U3Iy4eHUs U HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
PEKHMBI TeHEpalLnH. 3a/1a4¥ BBITIOJIHEHUS J1Ta00paTOpHOii paboThl, a
1.2 | TI'a3opa3psHble Ja3ephl 34 6 8 6 - - - - - 14 - TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
Ha aTOMHBIX IIepexoiax 00pabOTKH pe3yNIbTaTOB M0 H3YYCHHOMY B
1.3 | T'a3opa3psgHbie Ta3ephl 21 6 - 6 - - - - - 9 - pazzgene "['a30Bble J1a3ephl" MaTepHay.
Ha MOHHBIX IIEPeX0aax Ioozomoexa domawnezo 3adanusn:
1.4 Jlaseps! Ha 21 6 - 6 - - - - - 9 - [ToaroToBKa JOMAIIHETO 3aJaHHs HATIPaBJICHA
KoJebaTebHO- Ha 0Tpa6OTKy YMEHUU pelieHus
BpaIaTEIbHbBIX HpO(i)eCCI/IOHaHbHLIX 3ajay. I[OMaHlHee 3aJaHuc

nepexogax MOJICKYIT

BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"T"'a3oBbIe nazepbl" MaTepuany. JlomoJTHUTENBHO
CTYZCHTY HEOOXOIUMO U3YyUUTH JTUTEPATYPY U
pa3obparh NpUMePbI BHIIOIHEHUS MO JOOHBIX
3ajanuii. [IpoBepka [oMaiiHero 3a1aHus
MPOBOJIUTCS TI0 MPE/CTABICHHBIM TUChMEHHBIM
paboram.

Ilo020mogKa K npaKmuueckum 3auamuam:
[MoaroToBKa K BBHITOIHCHHIO 33JaHUN Ha
IMPAKTUYCCKUX 3aHATHUAX.

Camocmosmenvroe usyuenue
meopemuyecko20 mamepuana: Ilopropenue
JICKITUOHHOI'O U U3YYCHHUE TOMTOJIHUTEIILHOTO
Marepuana mo pazaeny "l'a3oBble nazeps”
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[3], 85-93, 98-126
[4], 5-13
[5], 11-36, 134-157

2 TeepnorensHble masepsl | 106 24 16 | 24 42 Iloozomoeka K meKyuiemy KOHmMPOJIo:

2.1 OcHOBHBIE 34 6 8 6 14 IToBTOpEHNE MaTepHana 1o pasaeiy
XapaKTePUCTHKHI "TBepnorensHble nazepsr”. [TogroroBka k KM-
TBEPIOTENBLHbIX 2,4,5,6

JIa3€pHBIX aKTUBHBIX Ilodzomoexa Kk nabopamopuoit padome: Jns
cpen. TpexypoBHeBbIe BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
U YETHIPEXYPOBHEBbIE HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U

cpensl 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
2.2 PexuMbl pabOThI 19 6 - 6 7 TaK K€ U3y4UThb BOIIPOCHI BAPUAHTOB
TBEPAOTEIBHBIX 00paboTKH pe3yIbTaTOB [0 U3yYEHHOMY B
nazepoB. CrocoObt paznene "TBepaoTenbHbIE Ja3zephl" MaTepuaty.
AKTUBHOM U NaCCUBHOMI Ilod2zomoeka domauinezo 3adanusn:
MOJIYJISIIN [ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
J0OpOoTHOCTH Ha OTPaOOTKY YMEHUH pelIeHus

2.3 Onruueckue 19 6 - 6 7 npogeccHOHANBHBIX 3a1a4. JloManiHee 3a1aHue

MCTOYHHMKY HAKAYKH. BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie

T"a3zopa3psaHbie 1aMibl "TBepaOTENbHBIE JIa3ephl"' MaTepHATy.
Hakavku. J[1oIHbIe JIOTIOTHUTENTBFHO CTYIEHTY HEOOX0IUMO
CHCTeMbI HAKauKH U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPHI
2.4 OnrTuyeckue 3JIeMEHThI 34 6 8 6 14 BBITTOJTHEHHUS TTOO0OHBIX 3aJaHMUIA. HpOBepKa

TBEPAOTCIIBbHBIX
JIa3epoB. YIIpaBJIeHUE
IIPOCTPAHCTBEHHBIMU U

CIICKTpaJIbHBIMU
napamMeTpaMH JIa3epoB

JIOMAIITHETO 3aJ]aHus TIPOBOJIUTCS TI0
MIpeICTaBJICHHBIM TUCHbMEHHBIM PaboTaM.
Ilo0zomoeKka K npakmuueckum 3anamusam:
Wzydenne maTepuana mo pa3ueny
"TBepAoTeNbHbIE Ja3epbl" MOArOTOBKA K
BBITTOJTHEHUIO 3aJJaHUH Ha MMPAKTHYECKIX
3aHATHAX

Camocmoamenbhoe uzyuenue
meopemuyueckozo mamepuana: IloBTopenue
JIEKIIMOHHOTO ¥ U3yYEHHUE TOTIOTHUTEILHOTO
Marepuana 1o pazaeiny "TBepaoTenbpHbIe
nazepsr”

H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:




[1], 62-73
[2], 21-34
[3], 152-180, 281-294; 306-313, 319-322
[4], 27-41
[5], 217-225
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 252.0 48 32 48 0.5 88 335
Hroro 3a cemecTp 252.0 48 32 48 2 0.5 1215

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM

npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeiaam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. I'azoevie nazepul

1.1. O6mas knaccudukamms ra3oBeix jgazepoB. Co3nannue akTUBHOM cpefibl. Pe3oHaTophl.
CrexTp U3ay4yeHus U PeKUMbI TEHEPALIIH.

Hcropus pa3BuTHs ra3oBbixX JiazepoB. VX 3HaueHHe B HayKe M TeXHUKE. biok-cxema sasepa u
MPHUHIAI ero padoThl. BUbl HaKauky B Ta30BBIX Jiazepax. Y CIOBHS CO3JaHUS MHBEPCHOU CpEIbl.
CocrosiHue aKTUBHOW cpenbl B raszopaspsaanbix Jjaszepax (I'PJI) m ocHOBHBIE mapameTphl,
xapakrepusytomue ero. Pezonaropsl, ucnonb3yembie B ['PJI. OcHOBHbBIE mapaMeTpbl pe30HATOPOB.
®dopmupoBanue crektpa wusaydeHus [PJI. OcnoBHoe ycimoBue camoBo3Oyxaenuss ['PJI.
JlononHUTENBpHOE YCIIOBUE FEHEpAlUU. SBIEHUE TMHEWHOTO U HEJTMHEUHOrO 3aTATMBAHUS YaCTOThI
resepanri. MHOroMOJ0BBIN pexkuM rereparuu. OTHOMOIOBBIA PEXKUM IeHepaluu. Y CIOBUS €ro
peanu3anuu. OJHOYACTOTHBIA PEKUM TEHEPAIMH U CIIOCOOBI €r0 pean3alim. .

1.2. I'azopaspsiaHbie Jia3epbl HA AaTOMHBIX MEPEeXoax

['enuii-neonoBeii nazep (I'HJI). Mexanusm cosnanus unBepcHodt cpensl B ['HJL. Ero
KOHCTPYKTUBHBIE 0COOE€HHOCTU. KOHKYpeHIus J1a3epHbIX MEPEexXo/I0oB U crocoObl 0OpbOBI ¢ HEW.
Monenbnblii pan npomMbeinuieHHbIX ['HJI 1 ©X OCHOBHBIE ITapaMeTphl..

1.3. l'a3opa3psgHbie Ta3epbl HA HOHHBIX MEPEXoaax

Honnble na3epbl HENPEPHIBHOTO JCHCTBUS Ha IEPEX0JaX HMOHOB MHEPTHBIX ra3oB, a TAKXKE
MOHOB METAJJIOB U METAJJION]IOB, HAXOASIIUXCS B TApOOOPa3HOM COCTOSIHUM. APTOHOBBIN MOHHBIN
na3ep. MexaHu3M CO3/1aHUsl UHBEPCUM. APTrOHOBBIE JIa3ephbl C KBApLEBbIM Pa3psaIHbIM KaHAJIOM, C
paspsHBIM  KaHaJoOM M3 OCpUIIMEBOM KepaMHKH U TpadUTOBBIM pa3psSIHBIM KaHAJIOM.
MopenbHblid psiZi TPOMBIIUICHHBIX MOHHBIX JIa3€pOB W UX OCHOBHBIC MapameTpbl. CpoK CIIy>KOBI
MOHHBIX JIa3€POB, U IMYTH €T0 YBEIHUCHUSI..

1.4. JIazepsl Ha Kone0OaTEIbHO-BPALIATENBHBIX IIEPEX0AaX MOJIEKYII

["a3opa3psaaHbIi MOJNEKYJISPHBIN JIa3€p HEMPEPBIBHOIO JIEHCTBUS HAa CMECH YIJIEKHMCIIOrO ra3a Hu
a3oTa. MexaHu3M co3JaHusl B HEM UHBEpcHOW cpeabl. OCOOEHHOCTH  KOHCTPYKLHUU.
["azogunamuueckuit nazep (I'JIJI) Ha cmecu yriekucioro ra3a 1 a3ota. OCHOBHbIE XapaKTePUCTUKU
rJJL.

2. Teepdomeﬂbele J1d3€epsvl

2.1. OcHOBHBIE XapaKTEPUCTUKU TBEPIOTEIbHBIX JIa3€pHBIX aKTUBHBIX cpell. TpexypoBHEBbIE U
YEeTBIPEXYPOBHEBBIE CPEJIbI

43 HUCTOPUHN CO3JaHUA TBEPAOTCIBHBIX JIa3€POB. CHGKTp IIOTJIOIIICHUA. Onthyeckass HaKayka
TBEpJOTENbHBIX  JlazepoB. [loporoBas  WHBEpCHas  HACENEHHOCTb. |pEXypOBHEBbIE U
YEeThIPEXYPOBHEBBIE CPEJIbl. Y paBHEHUS JIJIsl HACEJICHHOCTH BO30YKJIEHHBIX COCTOSAHUN. OCHOBHBIE
aKTHBHBIE Cpelbl TBEPJOTENIbHBIX Ja3epoB. Kpucramn uUTTpUil-alIOMUHHUEBOrO TpaHaTra C
HeoaumoM. Ctekiio ¢ HeogumoMm. Kpucramt urtpueBoro BaHagata ¢ Heonumom. Kpucramt pyOuna.
Kpucrann anekcannputa. Kpucramn candupa ¢ turanom. IlEnouHo-ramouiHbie KPUCTAIUIBI C
HEHTPaMU OKPACKH..

2.2. Pexxumbl pabOThI TBEPIOTEIBHBIX Ja3epoB. CriocoObl aKTUBHOM U MACCUBHOW MOJYIISIIUN
JOOpOTHOCTH

HenpepeiBHBINM, MOHOMMIYJIBCHBIH, WMIIYJbCHO-IIEPUOJUYECKUM  pexuM. Moayauus
JOOPOTHOCTH MPH MOMOLIH AJIEKTPOONITHYECKOTO 3aTBOpa. Moaynsuusi JOOpOTHOCTH MPH MOMOIIH
aKycroonTuueckoro 3arBopa. IlaccuBHas wmonymsiuus 10OpoTHOCTH. CHHXpPOHM3ALUS MOJ
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TBEPJOTENbHBIX J1a3epoB. CriocoObl cHHXpOHM3aUuU MoA. KommneHcarys MaTepuanbHON qucrepcun
B TBEPAOTEIBHBIX JIa3epax..

2.3. OnTuyeckre NCTOYHUKH HaKaukH. ['a3opa3psaHble JaMIibl HaKauKH. J[MOAHbIE CUCTEMBI
HaKauKu

KCceHOHOBBIE, KPUIITOHOBBIE JIaMIIBI Hakauku. JluomHble cucreMbl Hakadku. llomepeunas u
IIPOJIOJIbHAS CXEMA..

2.4. Onruyeckue 3JeMEHThI TBEPIOTENbHBIX JIa3€pOB. Y IPaBICHUE IPOCTPAHCTBEHHBIMHU U
CIIEKTPaJIbHBIMU IIaPAMETPAMH JIa3€pOB

BHyTpupe3oHaTOpHbBIE 3JEMEHTHI U YNPABICHUS CHEKTPaIbHBIMU U INPOCTPAHCTBEHHBIMU
napamerpamu JasepoB. HenuseliHoe mnpeoOpa3oBaHHMEe YACTOThl H3IYYEHUs TBEPIOTENIBHBIX
J1a3€poB..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. OcHOBHBIE THITBI pe30HATOPOB. PacueT 0000IIEHHBIX TApaMETPOB PE30HATOPOB;
2. Crabunusanys U BOCIPOU3BEACHUE YACTOTHI JIA3EPHOT0 U3JIyUEHHsI OIHOUYACTOTHBIX
na3zepoB. PacyeT 4acTOThI MPOAOIBHOM MOJIBI OJJHOYACTOTHOTO JIA3€pa;
3. ITopor nuBepcuu u nopor resepanuy. KoinuuecTBeHHas XapaKTepUCTHKA HAKauYKH ra30BOU
cpensl — ko3 dunment npesbimenus. Pacaer kosdduimenTa npeBpIeHns 4epe3 mopor
MHBEPCHUU U IIOPOT TeHEPALNH;
4. OntuMu3anus pexxuMa reHepaly reluii-HeOHOBOI0, aprOHOBOT0 U MOJIEKYJISIPHOTO
nazepoB. Pacuer ux KIT;
5. PexxuMbl pabOThI TBEPIOTENBHBIX JIa3epOB. METO Il MOy ISINH JOOPOTHOCTH;
6. OCHOBHBIE XapaKTEPUCTUKU TBEPAOTEIBHBIX JIa3€PHBIX aKTUBHBIX CPEL;
7. YHpaBieHue CeKTpaIbHbIMU U MPOCTPAHCTBEHHBIMU ITapaMETPaMHU JIa3€pOB;
8. PacueT 3HepreTnyeCcKux, NpOCTPAaHCTBEHHO-3HEPTETUYECKUX U NOJIIPU3ALMOHHBIX
XapaKTEpUCTHK U3IyUEHUsI Ta30BbIX J1a3€POB;
9. OnTHYeckre NCTOUHUKU U CXEMbI HAKaUYKH TBEPAOTENIBHBIX Ja3€POB.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenne kor¢puimeHTa pacupocTpaneHus nyuka M”2;
. N3yuenue siBneHus (GOKYCUPOBKH JIa3epHOT0 My4Ka ¢ IOMOIIBIO JINH3HI;
. U3mepenue BarT-amnepHon xapakrepuctuku He-Ne nazepa;
. UccnenoBaHue HaChILIEHUS B ra30BbIX Ja3epax;
. UcnionwszoBanme ciekrpodoromerpa CD-10 mist uccieqoBaHus SJIEMEHTOB JIa3epOB;
. UccnenoBanue MoasipU3allMOHHBIX XapaKTEPUCTUK U3Ty4EHUs ra30BOr0 J1a3epa;
. I3y4yeHue CBOMCTB J1a3€pHOT0 U3IIYYEHUS.

N N D W

3.5 KoncyabTanum

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. Ob6cyxnaeHue maTepraiioB Mo kericam pasnena "['azoBbie sazeps”
2. OO6cyxaeHne MaTepHuasoB Mo KelicaM paszzena "TBepaoTenbHbIe J1azephl”

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHEI (B

O1neHO4HOE CPEICTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpt
COOTBETCTBUHU C
(B COOTBETCTBHH C pazneiiom 1) WHJIUKaTOPOB 1.3.1)
1 | 2
3HaTh:
METOJIMKH TUArHOCTHKHU U3TYyY€HUS ra30BBIX JIa3epOB C YUETOM TectupoBanue/Tecr 1
COBPEMEHHBIX TEHACHIUI Pa3BUTHsI IPUOOPOB KBAHTOBOM W -2mik-2 +
ANEKTPOHUKHU
COBPEMEHHBIE CTaHIaPTU30BaHHbIE METOJUKH ITPOBEICHHUS TectupoBanue/Tect 2
AKCIIEPUMEHTATBHBIX UCCIEA0BAaHUN U H3MEPEHUI TapaMeTpOB U U -2nik-2 +
XapaKTEPUCTHK TBEPIOTEIbHBIX JIA3€POB
Ymern:
MPOBOAMTH CTAaHAAPTHBIC OTEPAIUU B XO/I€ UCCIICTOBAHUIA KonTponbnas pabota/Onpenenenue
[IapaMeTPOB U XapaKTEPUCTUK TBEPAOTEIbHBIX JIa3€POB N-2nk-2 + XapaKTEPUCTHK U I1apaMeTPOB ra30BbIX
J1a3epoB
HCIOJIb30BaTh COBPEMEHHBIE CTaHIaPTU30BaHHbIE METOIUKU Huckyccus/3amura nepBoro HukKIia
MPOBEACHUS IKCIIEPUMEHTAIbHBIX UCCIEA0BaHUMN apaMeTPOB U W -2nk-2 + + n1abopaTopHbBIX paboT
XapaKTEPUCTHK T'a30BbIX U TBEPJOTEJIbHBIX JIa3€pOB
BBIOMpATh KPYT 3a/1a4 B paMKax JUArHOCTUKH U3JIyUYEHUs Ta30BBIX Konrponsnas pabora/Onpenenenue
J1a3epoB N-2nk-2 + XapaKTEPUCTUK U ITapaMeETPOB
TBEPAOTENBHBIX Ja3€POB
OTIpeIEIIATh NEPCIEKTUBHbBIE HAPABICHUS pa3BUTHS METOJIUK V2012 + + Huckyccus/3amura BTOpOro ukia
JIMArHOCTUKY U3JTyYEHHUsI Ta30BbIX U TBEPAOTEIbHBIX Ja3€pOB 71a00paTOPHBIX paboOT
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect 1 (TectupoBanue)
2. Tecr 2 (TectupoBanue)

Dopma peanuzanuu: [TucemenHas padora
1. OnpeneneHne XapaKTEPUCTUK U ITAPaMETPOB Ta30BbIX JiazepoB (KoHTponkHas paboTa)
2. OnpeneneHne XapakTepUCTHK U TapaMeTPOB TBEPAOTEIbHBIX JiazepoB (KoHTponbHas
pabora)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa BTOpOro LUKIIa 1abopaTOpHBIX padoT (duckyccus)
2. 3amuTa nepBoro 1ukiIa sadoparopusix padot (duckyccus)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nes)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. Nmenko, E. ®. YuebHoe mocobue nmo kypey "PacueT n mpoekTHpoBaHUE JIa3epPHbIX CHCTEM':
DJIeMEHTHI pacueTa u MPOeKTUpoBaHus JiazepHbIX cucteMm / E. @. Umenko, I'. C. Pamazanona, b. H.
CemeHnoB, Mock. anepr. un-T (MOU). — M. : U3a-Bo MOU, 1988. — 76 c.;

2. Tapacos, JI. B. ®u3uka mpoiieccoB B reHepaTopax KOr€peHTHOTO ONTHYECKOTO U3TyUeHHUS.
Jlazepsl, pe3oHaTopsl, AnHaMuKa npoueccos / JI. B. Tapacos. — M. : Paauo u cBs3b, 1981. — 440 c.;
3. Aiixzep, 1O. Jlazeprl. Mcnonnenue, ynpaBnenue, mpumMeHenue : mep. ¢ uvem. / FO. Aiixmep, I'. U.
Atixyep. — M. : Texnocdepa, 2012. — 496 ¢. — (Mup ¢usuku u Texauku). — ISBN 978-5-94836-
309-7.;

4. ICTOYHUKM JIa3€pHOT0 U3IYYEHUS : 33JJaYHUK 110 HAIPaBJICHUIO "JNEKTPOHUKA U
HanoasiekTponuka" / B. B. bimsniok, I1. T'. 3sepes, O. U. Kopainp, B. A. [Tapmun, Har. uccnen. yu-
T "MD" (HUY"MBU"). — M. : U3a-80o MOU, 2018. — 46 c. — ISBN 978-5-7046-1692-4.
http://elib.mpei.ru/elib/view.php?id=10312;

5. H. B. Kapnos- "Jlekuuu no kBanToBoi anekrponuke", M3narensctBo: "Hayka", Mocksa, 1988 -
(322 ¢.)

https://biblioclub.ru/index.php?page=book&id=45404.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Buneokondepennuu (Maitaa, Coepmxasz, BK u np);

4. SmathStudio.

5.3 UnTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com
9. HanmoHaJbHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/
10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HAMMEHOBaHHe
YueOusie aynuropuu aisa | JK-120, MamuHHbIH 3a1 cepBep, KOHAUIMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]

3aHATHH U TCKYLICTO

KOHTPOJIA
VY4eOHble ayAUuTOpUU IS A-202, YueOHas napTa, CTOJ MpenoiaBareis, CTyl, mKad
IPOBEACHUS MyJIbTUMEANMHAS JUIsl XpaHEHNsl NHBEHTaps, JOCKa
MIPaKTUYECKUX 3aHATHUH, aynuTtopus Kag. MHTEPAKTUBHAs!, MYJIbTUMEIUITHBIN
KP u KII Ousuku IIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,

HOYTOYK

VY4ebHble ayIUTOPUH IS
IPOBECHUS
71a00paTOPHBIX 3aHATHH

A-200, Yuebnas
naboparopus
"KBaHTOBBIE HICTOYHUKH
n3nyyeHus"

CTOJI IIPEeToiaBaTensi, CTO, CTYJ, HIKad
IJI1 JOKYMCHTOB, IHKa(b JJIA OJJCXK b,
mKag 1715t XpaHEH!UsI ”HBEHTApsl, KOJIOHKH,
CTEH/1 yUeOHBIN, yueOHO-HArISAHOE
nocobue

VY4eOHble ayAUuTOpUU IS

K-120, MamuHHBIH 3a51

cepBep, KOHIUITHOHED

NPOBEAEHUSA HBI]
MIPOMEKYTOUHOMN A-204, YueOHnas rapTa, CTOJ IpenoaaBaresis, CTyl, 10CKa
aTTecTaluu ayauropus Kag. MeJIOBast, KOJIOHKH
Du3uKn
ITomemenus nns A-111/1, CTOJI KOMIIBIOTEPHBIH, CTYJ, KA JUIs

CaMOCTOSITENIbHOM pabOThI

KomnbrorepHslii knacc
ka(. Ouzuku

JIOKYMEHTOB, IIKa(] sl 0K IbL,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
TIEPCOHAIIbHBIN

ITomemenus s
KOHCYJIbTUPOBAHUS

A-201/1, KaOuner
COTPY/AHUKOB Kag.
Ouszuku

CTOJI, CTYJI, IIKad A5 JOKYMEHTOB, IKad
JUTSL OAEKbI, KOMIIBIOTEPHAS CETh C
BbIX0ZI0M B IHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIBHBINA, IPUHTED
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TTomermenust misa
XpaHeHHus 000pyIOBaHUS
U y4eOHOIr0 MUHBEHTapsI

b-101/1, Cknan xad.
®uzuku um. B.A.
dabpukaHTa

CTeJUIaX Il XpaHCHUSI MHBEHTAPS,
WHBEHTAPh CIICIUATH3UPOBAHHBIN,
WHBEHTApb Y4eOHBIN, KHUTH, YYCOHUKH,
nocoous
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

["a3zoBBIC M TBCPIAOTCIIbHBIC JIA3CPbI

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

Tect 1 (TecTupoBanue)

Tect 2 (TecTtupoBanue)

OmnpezneneHne XapaKTepUCTUK U TTApaMeTPOB T'a30BbIX JiazepoB (KoHTponbHas paboTa)
Omnpexnenenne XapakTepUCTUK U ITApaMETPOB TBEPOTENbHBIX J1azepoB (KonTposbHas pabota)
3amuTa rnepBoro nukKiIa JadopaTopHbIX padot (uckyccus)

3aiuTa BTOPOro LKKIIa 1abopaTopHbIX padot (uckyccus)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

NHunekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 > 0
paszena Henens 4 8 12 15 15 15
KM:
1 I"a3oBbIC J1a3€phl
OO0mast kaccuuKanys ra3oBbIX JIa3epoB.
1.1 Co3manne akTUBHOU cpelnbl. Pe3oHaTopshl. + + + +
CreKTp U3Iy4eHHs U peKUMbI T€HEPALINH.
I"a3zopaspsanble 1a3epsl HA ATOMHBIX
1.2 PaspiA P ¥ o+ |+
rnepexonax
13 I"azopaspsanble na3epbl HA HOHHBIX IIEpeXoaax +
14 Jlazepsl Ha KoNeOaTETHLHO-BpPAIIATEIbHBIX +
' nepexoiaXx MOJIEKYI
2 TBepaoTenbHbIE J1a3ephl
OcHOBHBIE XapaKTEPUCTUKH TBEPAOTEIbHBIX
2.1 JIa3€pHBIX aKTUBHBIX cpell. TpexypOBHEBBIE U + + + +
YETBIPEXYPOBHEBBIE CPEIBI
PexxuMbl paboThI TBEPIOTENBHBIX JIA3€POB.
2.2 CnocoObl aKTUBHOM ¥ TTACCHBHOM MOTYJISIINT + +
JTOOPOTHOCTH
Onrrnyeckre ICTOYHUKH HAKAuKU.
2.3 I"a3zopaspsanble namibl Hakadyku. J(MoaHbIE + +
CHCTEMBI HAKAYKU
OnTHyeckue 371€MEHTHI TBEPAOTEIbHBIX
2.4 J1a3epoB. YTIPABJIECHHUE POCTPAHCTBEHHBIMHU U + +

CIICKTPAJIbHBIMU ITapaMETpaMHU JIa3CpOB

Bec KM, %: | 10 10 25 25 15 15
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