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BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka

HanmenoBanue oopa3oBarteibHoii nporpammbl: [Ipukinaanas ¢pu3nuka miasMbl 1 ynpapisieMblil TepMosiIepHBIT
CHHTE3

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
NPUMEHEHMUE JIASEPOB B TEIIVIO®U3NYECKUX UCCJIIEJOBAHUSAX

Baok: Baok 4 «PakyJabTaTUBBI»
Yacthb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHHIT
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Ne quCHMIUIMHBI 10 Yy4eOHOM
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TpynoeMKOCTh B 3a4€THBIX
py 3 cemectp - 3;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 108 yacos

IUIAHY:
Jlexnuu 3 cemecTp - 16 4yacoB;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 32 yaca;
JlaGopaTopHble pagoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA
CamocTrosiTesibHasi padoTa 3 cemectp - 59,7 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYas:
JomainHee 3aganue
IIpome:kyTouHasI aTTeCTAIINS:

3auer ¢ OLEeHKO¥ 3 cemectp - 0,3 yaca;
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NPOIr'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceeaenun o Bnagensue L3N M3K B I/I
Bnageney MWPOLHWYEHKO B.W. U
HpeHOI[aBaTeJ]B WaeHTudHKaTop HOce031da-MiroshnichenVI-05cla7 MI/IpOIHHI/I‘ICHKO
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K MB.
V) pagoBaTeHLHOH Bnageneyu JlyKawesckun M.B. o
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaIHeBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o i CeeneHuna o enagensue L3N M3KU
3aBez[ongmH BBIITYCKAarOIICH 11 Bnagenew Tlenoe A.B.
Ka(bez[pOI/I - Mol WaeHTUdMKaTOp R72c90f41-DedovAV-d71cc7f4 A.B. I[e,HOB




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

Heanb ocBoOeHMsI TMCUMILUIMHBI. CO3J]aHUE Y CTYACHTOB TEIJIO(PU3UKOB SCHOTO MPEACTABICHHS O
JA3epHOM U3JIYYEHUM, MPUHLHUIIAX U MEXaHU3MaX €ro IMOJy4YeHUs, OCOOCHHOCTSX PACIPOCTPAHCHUS B
pPa3IMYHBIX BEIIECTBaX, METOJaX YIPABJICHHS W HM3MEPCHUsI €ro IMapaMeTpoB IS HCIIOJIb30BAaHHS
Ja3€PHOTO U3NYYCHHS B TETUIOPU3NICCKUX UCCIICTOBAHMSIX. .

3agaun QU CHMILINHbBI

- Hay4YUTh UCTIOJIH30BaHUIO JIA3EPHOTO M3ITYYCHUS B SKCIIEPUMEHTAIBHBIX TETLTO(PU3NISCKUX

HCCIIENOBAHUAX.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIETeHI MU HHAUKATOPA JOCTHKEHHUSA
KOMIICTCHIINH
[1K-2 Cnocob6en npumensts | U-2nk-2 Bnageer SHATB.
pacYETHO-TEOPETUYECKHUE MPAKTUYECKUMHU HABBIKAMH - IPOLIECCI, JICKAIIME B OCHOBE J1a3€PHOI
METO/IbI U NPUMEHEHHS U3MepUTeNbHpIx | TCHEPAllHU, 1 3aKOHOMEPHOCTH
DKCIIEPUMEHTAJIbHBIE puOOPOB U TEXHUKU (hopMHUPOBAHNS TIOJIS U3TYUCHHS B
HaBBIKU UCCJICIOBAHUSA AKCIEPUMEHTA, XapaKTEPHBIX PE30HATOPE J1a3epa,
IPOIIECCOB, UCTIOIB3YEMBIX | JUISA TUIA3MEHHBIX TeXHOJNOTUH | - MCTOMBI OIIMCAHNS JIA3CPHOT'O
B aTOMHOM 3HEPTETUKE, U3ITy9CHUA,
TEPMOSIIEPHBIX - TerI0(U3NYECKUE METOIBI
HCCIIEI0BAHUSIX, HCCJIEIOBaHMSI C IPUMEHEHUEM JIa3€PHOT0
MJIA3MEHHBIX YCTAaHOBKAaX H3ITy4CHHA.
YMETB:
- CaMOCTOSTENIBHO T0JIb30BaThCS
CIIPABOYHOM JIMTEPATYPON U METOAUKAMU
pacuera ¥ IPUMEHSTh UX JJIs pelIeHus
IIOCTABJICHHOW 3aJ1a4H.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JuctunnuHa OTHOCUTCS K (DakyJIbTaTUBHBIM JUCHUIUIMHAM OCHOBHOW MpodeccCHOHaIbHON
oOpazoBatenbHOil mporpamme [IpuknanHas ¢usMka IIasMbl U YIpaBisIEMbld TEPMOSACPHBIA CHUHTE3
(manee — OIIOII), nanpasnenust noaroroBku 14.04.01 SnepHas sHepreTuka u TeriopU3NUKa, YPOBEHBb
o0Opa3oBaHus: BBICIIEe 00Opa30BaHUE - MArHUCTPaTypa.

baszupyertcs Ha ypoBHe BbICIIero 00pa3oBaHus (6akaiaBpuaT, CIICIIUATHUTET).

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

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

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Paznen 35 3 4 - 12 - - - - - 19 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
11 Beenenue. Onucanue 35 4 - 12 - - - - - 19 - [ToBTOpenue marepuana no pasaeny "Pazmen"
U3TYYCHUS U €ro H3yuenue mamepuanog iumepamypnoix
B3aUMOJICUCTBHS C UCMOYHUKOG:
BEIIECTBOM [1], cTp. 7-21
2 Paznen 34 4 - 12 - - - - - 18 - Ilo0z0mogKa K meKyuiemy KOHmpoiio:
2.1 [Ipoueccel, nexariue B 34 4 - 12 - - - - - 18 - [ToBTOpenue marepuana no pasaeny "Pazmen"
OCHOBE JIa3epHO H3yuenue mamepuanog iumepamypnolx
reHepalyy. UCHOYHUKOB:
®dopmupoBaHUE OIS [1], crp. 25-47
U3JTyYeHHs B
pe3oHarope yasepa
3 Paznen 18 4 - 4 - - - - - 10 - Ilo0z0moeKka K mexkyuiemy KOHmMpo.iio:
3.1 N3mepenue 18 4 - 4 - - - - - 10 - IoBTopenue maTepuana mno pasaeny "Paznen”
apameTpoB U
yIpaBiCHUE JTa3ePHBIM
H3JTy4CHUEM
4 Paznen 20.7 4 - 4 - - - - - 12.7 - IlodzomogKa K meKkyuiemy KOHmMpOJo:
4.1 | Ipumenenue naszepo B | 20.7 4 - 4 - - - - - 12.7 - [ToBTOpenue marepuaina no pasaeny "Pazmen"
TEIUTOPU3UYCSCKUX H3yuenue mamepuanog iumepamypnoix
UCCIIEJIOBaHUAX UCHOYHUKOB:
[2], cTp. 105-129
[3], cTp. 210-257
3a4er ¢ OLEHKOi 0.3 - - - - - - - 0.3 - -
Bcero 3a cemectp 108.0 16 - 32 - - - - 0.3 59.7 -
Hroro 3a cemecTp 108.0 16 - 32 - 0.3 59.7




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrimnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pazden

1.1. Benenue. Onrcanue u3J1y4eHus U €ro B3auMOJICUCTBHUSI C BEIIECTBOM

Hcropuyecknii 0030p pa3BuUTHS Ja3epHOi TexHHKH. OOmias cxema NpUMEHEHHs Ja3epoB B
TeroGu3nueckux uccieqoBanusx. OnNTUYeckoe u3NydyeHue, MeroAbl onucanus. Cucrema
ypaBHeHUN MakcBenia. 3aKOH COXpaHEHUsi JHEPruu dBJIEKTPOMArHUTHOro Imosis. BomaHoBbIe
YpaBHEHUs, BOJHBI B JMAJEKTpUKaX M MeTawiax. [InoTHOCTh moroka 3Hepruu. JIM3JIeKTpuKH,
NOJISIpA3anusl, IOJIIPU3YEMOCTh, AMDJIEKTpHUUYecKas BocnpuumuuBocTb. Popmyna Kraysmyca-
Mocortu. KoMiuiekcHas Au3IeKTpUuyecKasi IpOHULAEMOCTh. J{ucnepcuoHHas KpUBasi, TAHT€HC yIJia
JUDJIEKTPUYECKUX IOTeph. Knaccuyeckas Teopus NUCIEPCUM CBETA B JAMDIIEKTPUKAX M METasulax.
KommuiekcHbli  TOKa3aTenlb MpenomiieHus. [yOMHa TNPOHUKHOBEHHSI BOJHBI B BEIIECTBO,
norjouieHue u3nydeHus. OtTpaxeHue U npeiaomiieHue wusnydeHus. Popmynsl Dpenens.
DOHepreTuyeckue COOTHOILICHHUS MpPU OTpaKEHUM U mperomiieHuu. CrekrpanbHas (QUIbTpaIys.
ITpocBernenue ontuku. [lonspuzanus. Korepentnocts. I'eomerpudeckas ontrka. OCHOBHbIE UIEU
MaTpUYHOM ONTUKH. MaTpuibsl mpeoOpa3oBaHus Jydeid. MaTpuyHoe ONUCaHUE CBOMCTB
ONTHYECKON CUCTEMBI. [ 'ayCCOBBI ITyUYKH.

2. Pazoen

2.1. Ilpomeccel, iexaliie B OCHOBE Ja3epHoi renepanuu. opMupoBaHUe MO U3TYICHUS B
pe3oHarope jasepa

@oToHBI ¥ (OTOHHBIE KOJUIEKTUBHI. B3amMozeiicTBHE ONTHYECKOTO M3IYYEHHUS C BEUIECTBOM.
[Tornomienue, CIOHTaHHOE HCIyCKaHWE, WHAYLMPOBAHHOE HCIyckaHHe. ONTHYECKHE IMEPEXOJb
pa3nuyHOi (POTOHHOW KpaTHOCTH. BO3MOXHOCTHh yCHIICHUSI M3ITy4CHHsI KBAaHTOBBIMH CHCTEMaMH.
AxtuBHas cpena. JIuHeWHbIH KO-3()(DUIMEHT NOIVIOMIEHUs] AaKTUBHOW Cpeibl. 3aBHCHUMOCTb
3aCeIEHHOCTH PadOYNX YPOBHEW OT INIOTHOCTH MOTOKA M3mydeHus. D dext HaceimeHus. [lepexon
U3 peXHMMa YCWIEHHMs B PEXKHUM TeHepaluu. YCIOBHE CTalMOHapHOW reHepanuu. CrocoObl
MOJIyYeHUSI MHBEPTUPOBAHHBIX cpeA. MexaHu3Mbl 3aceleHMsT W OUYMUICHHsS  YPOBHEH.
Knaccugukanus na3epoB ¢ y4eToM pa3IUYHBIX Me-TOJAOB Hakauku. OmnTuyeckas Hakauka.
TBepaoTenpHbIE J1a3epbl. YCIOBHE peanu3aluy CTAalUOHAPHOW WHBEPCUU IIPU ONTHYECKOU
Hakayke. JIByXypoBHEBas M TpEXypOBHEBas CXEMbl. BONpoChl NpPaKTUYECKON peanu3anuu
onTHYecKoil Hakauku. Paboume cxembl JazepoB. PyOuHoBBIM nasep. Jlazep Ha wuTTpuii-
QIIOMUHHEBOM TIpaHaTe ¢ HeoauMoOM. ['a3oBble J1a3epbpl. AproHoBbIHM, renuii-HeoHoBbIH, CO2 —
naszepsl. Jlazepsl Ha kpacutenax. Pezonaropel. @opMHupoBaHWE MO U3JIYYEHUS B PE30HATOpE
nazepa. OntumanbHBli  KOA(QQUIM-EHT  MOJE3HBIX TMOTepb. 3aBUCUMOCTb  HAYaJIbHOTO
KO3 uIMeHTa YCUIEHUS OT 4acToThl. Pe30-HaHCHBIE YacTOThl. [IpUHIIMIIBI YaCTOTHOMN CENEeKIHH.
Monel ontuueckoro pesoHaropa. IlaccuB-HblE W aKTHBHBIE pE30HATOPBL. Y CTOMYMBHIE U
HEYCTOWYMBBIEC Pe30HATOPHI. ['aycCOBBI yYKH B YCTOMYMBBIX pe30HaTOpax. JJMHaMMKa IpoLeccoB
B Jlazepe. [IpuunHBl HECTAlIMOHAPHOCTU Jla3ep-HOM TreHepanuu. PexxuM cBOOOAHON TreHepauuu.
['eHepalyisi TUTAaHTCKUX HMMITYJIbCOB (QKTHBHAsI U MAaCCUBHAs MOIYJSLUS JTOOPOTHOCTH). PexXuMBbI
CUHXPOHM3ALMK NPOJOJIBHBIX MOJ M pa3rpy3ku pe3oHaTopa. OnucaHue AMHAMUKH NPOLIECCOB B
nasepax..

3. Pazoen

3.1. U3MepeHne nmapameTpoB U yIPABJICHHE JIA3EPHBIM U3IIY4EHHEM

W3MmepeHne mapamMeTpoB JIa3€pHOTO M3Iyd4eHHd. MeToael W CpeiacTBa  HM3MEPEHHUs
HHEPreTUUECKUX MapamMeTpoB. Meronbl U3MEpeHUs MNPOCTPAHCTBEHHOTO  paclpelesieHus,
pacxogumocTt. Ocnaburenu wu3aydeHus, aeduiekTopbl. DOKyCHpOBKa Ja3e€pHOTO H3IyUYEHHUS.
3epKaJ'IBHaZ 1 JIMH30Bas OII-THUKA..



4. Paszoen

4.1. [IpumeHeHMe 1a3epoB B TEIIOPU3MUECKUX UCCIETOBAHUAX

Hcnonb30Banue j1a3epoB B TEIUIOPU3NUECKUX HcchenoBaHuiax. Oomme npuHIunbl. [Ipumeps
UCIOJb30BaHusA. MeTo BCHBILIKK I W3MEPEHMsS TEMIIEPaTypOIPOBOAHOCTH TBEPIBIX TEII.
HcenenoBanue ONTHYECKUMX CBOMCTB MAaTEpUANIOB IIPU  BBICOKMX Temreparypax. I3ydeHue
KOMILJIEKCa TEeIUIOPU3NYECKUX CBOMCTB UMITYJIbCHBIM METOAOM..

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. dokycupoBKa JIa3epHOTO U3TyUYCHHUS;
2. Ilone TemnepaTyp npu Ja3epHOM BO3AECHCTBUY;
3. KommuiekcHblii Toka3aTelnp npeaomiieHus. [ 1yOrnHa NpOHUKHOBEHHUS BOJIHBI B BEILIECTBO,
HOTJIOUIEHUE U3JTyUYEHUHU;
4. MarpuyHO€ ONHUCAHNE CBOWCTB ONTUYECKON CUCTEMBI;
5. Ilornomenue, CIOHTAHHOE UCITYCKAHUE, MHIYLUPOBAHHOE UCITYCKAHHUE;
6. ['ayccoBbI My4YKH B yCTOMYMBBIX PE30HATOPAX;
7. OTpaxxenue u npenomiieHue uznydenus. @opmyinsl Openens. JHEpreTuuecKue
COOTHOIIEHUS MPU OTPAKEHUU U MPETOMIICHHUH.

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ipynnoevie koncyromayuu no paszoeaam oucyuniunsl (1°K)

OO6cyxeHre MaTepuaioB Mo Keicam pasnena "Paznen”
OO6cyxxnenre MaTepualioB 1o Keiicam paszzaena "Paznen"
OO6cyxaeHne MaTepuaioB 1o kelicam paszaena "Pasgen”
OO6cyxxneHnre MaTepuaioB 1o Keiicam paszzaena "Paznen"

el NS

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3ammaHupOBaHHBIC PE3yAbTAThl 00YUEHUS IO TUCITUTUINHE Kombt JUCLUTUTMHEI (B (THIT 1 HANMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBUHM C 11.3.1)
1 ]2 ]3] 4
3HaTth:
TerI0(hU3NIEeCKHE METO bl HCCIICIOBAHUS C MPUMEHEHUEM JIa3ePHOTO VT-2mc2 + JHowmamHee 3ananne/KM4
W3ITyYCHUS
METO/Ibl OITUCAHUS JTa3€PHOT0 U3TyUCHUS N-2mk-2 + Jomanraee 3ananne/KM 1
MIPOIIECCHI, JICXKAIUE B OCHOBE JIA3€PHOM I'eHEepaIlui, 1 3aKOHOMEPHOCTH V-2 N Homarnee 3ananne/KM2
(dbopmMupOBaHUs NOJIS U3ITyUCHUS B PE30HATOPE JIazepa
Ymersb:
CaMOCTOSITEIILHO TOJIb30BATHCS CIIPABOYHOM JIMTEPATYPON M METOUKAMH V-2 + HomarnHee 3ananne/KM3

pacucTa U NPUMCHATH UX JIA pCIICHUSA IMOCTaBJICHHOM 3aga4un




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
3 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. KM2 ([domarinee 3a1anue)
2. KM3 ([{omamrnee 3agaHue)
3. KM4 (domaminee 3ananue)

®dopma peanmzanuu: [TuceMenHas padbota
1. KM1 (domaminee 3ananue)

bannbHO-pedTHHTOBAs CTPYKTYpa AUCIMILTUHBI ABISETCS MPUIOKEHUEM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp Ne3)

B nunnoMm BeICTaBIsIETCS OICHKA 3a 3 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANUYECKOE OBECHIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Tapacos, JI. B. BBeenue B kBaHTOBYIO ONTUKY : yueOHOe mocobue aiis By3oB / JI. B. Tapacos. —
2-e m31. — M. : Dautopuan YPCC, 2008. — 304 c. — ISBN 978-5-382-00481-5.;

2. bopeiimo A. C., UBakun C. B.- "Jlazepsi: ycTpoiicTBo 1 neiicteue", (2-€ usa., cTep.),
N3znarensctBo: "Jlanp", Cankr-IlerepOypr, 2017 - (304 c.)

https://e.lanbook.com/book/93585;

3. bopeiimo A. C.,bopeiimo B. A.,Esnokumos 1. M.,MBakun C. B.- "JIazepsl: npuMeHeHUs U
npunoxxenus", U3narenscrso: "Jlanp", Cankr-IlerepOypr, 2021 - (520 c.)
https://e.lanbook.com/book/168977.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PAaCPOCTPaHseMoO€e MPOrpaMMHOe odecreyeHme:
1. Office / Poccuiickuii maket ohUCHBIX IPOrpamm;
2. Acrobat Reader.

5.3 UntepHeT-pecypchl, BKIWYast NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH()OPMAIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. Hayunas 31ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. DaexkrponHasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HANMCHOBAaHHE
Y4eOHble ayauTopun K-120, cepBep, KOHJIUIINOHEP




JUTS TIPOBEICHUS

MammuHHBIN 3471

JICKIUOHHBIX 3aHATHU U HBI]
TEKYIIEro KOHTPOJIA
Y4eOHble ayAUTOPUHI XK-120, cepBep, KOHIULIUOHED
JUISL TIPOBEJICHUS MaruHHBIN 3471
IIPAaKTUYECKUX 3aHATUH, MBI
KP u KII
Y4eOHble ayAUTOPUHI XK-120, cepBep, KOHIULIUOHED
JUISL TIPOBEJICHUS MamuHHBIN 3471
IIPOMEKYTOUYHON MBI
aTTecTaluu
ITomemenus s A-110, CTOJI MPENOAABaATENS, CTOJ KOMIIbIOTEPHBIN, CTYII,
CaMOCTOSITEILHOM BrrancaurenbHas JIOCKa MHTEPAKTUBHAS, KOMITBIOTEPHAs CETh C
paboThI naboparopus BBIXOJOM B HTEPHET, MYJIbTUMEIUIHBII

MIPOEKTOP, YKa3Ka JiazepHas,
MHOTO(QYHKIIMOHAIBHBIN IIEHTP, CePBED,
KOMIIBIOTEP MEePCOHATIBHBIN, TPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS

ITomentenus miis

T-207a, Kabunet

KOHCYJIbTUPOBAHMS COTPYAHUKOB
IMomertenus mis T-213, ITogcobHoe
XpaHeHUus IIOMEILEHNE

o0opynoBaHus U
y4eOHOTO MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpI/IMeHeHI/IG JIa3CpoOB B TGHJ’IO(bI/IBI/I‘IGCKI/IX HCCIICOAOBAaHHUAX

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KMI ([lomamnee 3aganue)
KM-2 KM2 ([omarmrHee 3a1aHue)
KM-3 KM3 ([lomamnee 3agaHue)
KM-4 KM4 ([Jomamnee 3agaHue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

HNunexc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4
paznena AT AER Henens 4 8 12 16
KM:
1 Pasznen
11 Benenue. Onucanue n3ydyeHus ¥ €ro B3auMoIeHCTBUS C +
' BEILIECTBOM
2 Paznen
21 [Tpouecchl, nexaniue B OCHOBE JIa3€PHON Te€HEPaIUH. +
' DopMHUpOBaHKE MOJISI U3TYYEHHUS B PE30HATOPE Jlazepa
3 Paznen
31 N3mepenne napaMeTpoB U yIpaBiI€HUE Ja3epHbIM +
' W3JIY9CHHEM
4 Paznen
4.1 [TpumeHeHue na3epoB B TEMIOPUINIECKUX UCCITETOBAHUSIX +
Bec KM, %: | 25 25 25 25
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