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Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:
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Ne IMCHUIIJIMHBI 0 YYeOHOMY
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8 cemectp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

8 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

8 cemecTp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

8 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Bnwn3Hiok B.B.
[IpenomaBaTelib NaerTbnratop R87D84c87-BlizniukVv-6369d50b B.B. BiusHrok
(OIKHOCTR) (moamuck) (pacummgpoBka

TIO/AITUCH)

COI''TACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

PyKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K H M

06Pa30BaTeHBH0PI Bregeney, CKOPHSKOBa H.M. B

HpOFpaMMBI VaeHTuduraTop R984920bc-SkorniakovaNM-67f74b CKOpHHKOBa

(OJIKHOCTB, YUeHas CTETICHb, YUCHOE (mozucs) (pacuupoBKa IOIIUCH)
3BaHKE)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

3 o o Ceegenun o Bnagensue L3N M3K H M

ABCIYIOIIMH BBIITY CKarOIICH L i Brageney CKOpHsAKOBa H.M. R

Ka(bellpbl * Mal + WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpH}{KOBa
(IOJKHOCTB, yYEHAs! CTETICHb, YYEHOE (moamuck)

3BaHKE)

(pacupoBKa MOAKCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHusi AMCUMIUIMHBI. VI3yuyeHHE OCHOB Jla3epHOM TEXHUKH M MPHUHIUIIOB pPabOTHI
ra3oBbIX M TBEPAOTEIbHBIX JIA3€POB
3agaum QM CHMILTHHBI
- OCBOEHHE (PM3UYECKHX OCHOB PaOOTHI Fa30BbIX U TBEPAOTEIBHBIX J1a3€pOB;
- U3yYEHHUE POJIU Ta30BbIX U TBEPAOTEIbHBIX JIA3EPOB B COBPEMEHHOMN HAyKE U TEXHHUKE.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHI MU HHAUKATOPA JOCTHKEHUSA
KOMIICTCHIINH

[1K-2 cnocoben NJ1-2n1k-2 AHAM3 COCTOSIHUS 3HATb.

OCYILECTBIISATh pa3pabOTKy | TEXHOJIOTHI M3TOTOBIICHHUS, - OCHOBHBIC XapaKTCPUCTUKH I'a30BbIX U

TEXHOJIOTMYECKUX cOOpKH, FOCTUPOBKH U TBEPAOTEJILHBIX JIA3CPOB,

IPOLIECCOB U TEXHUYECKON | KOHTPOJII COBPEMEHHBIX - MCTOIHMKH THArHOCTUKH U3TydCHUA

JIOKYMEHTAIUU Ha ONTUYECKUX U ONTHKO- Ta30BBIX JIa3€POB C yIETOM COBPEMEHHBIX

U3TOTOBJIEHUE, COOPKY, AIIEKTPOHHBIX TPHOOPOB U TCH/ICHIUH Pa3sBUTHs IPHOOPOB

IOCTUPOBKY U KOHTPOJIb KOMILJIEKCOB KBaHTOBOH 3JIEKTPOHHKH.

ONTUYECKUX, ONTHKO-

3JIEKTPOHHBIX, YMETb.

MEXAHUIECKHX OJIOKOB, - UCMOJIb30BATh COBPEMEHHBIE

Y31I0B U JeTaneii CTaH/1apTU30BaHHbIE METOJUKU
IIPOBE/ICHUS MCCIIEJOBAHUI TapaMeTpOB U
XapaKTEPUCTHUK Ia30BbIX Ja3€POB;
- IPOBOJIUTH CTAH/AAPTHBIE ONEPALIUU B
X0/JI€ CCIIEI0BaHUM TapaMeTpoB U
XapaKTEPUCTHUK TBEPJAOTEIbHBIX JIA3€POB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
Kowmnerotepnas ¢otonuka (nanee — OIIOII), nanpasnenust moarorosku 12.03.01 IIpubopoctpoenue,
ypOBEHBb 00pa30BaHMsl: BbICIIIee 0Opa3oBaHue - OaKaIaBpHar.

bazupyercs Ha ypoBHE cpeqHero o01iero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
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 OOmmas knaccuduxanust | 27.9 8 1.7 - 1.0 - 0.4 - 0.2 - 24.6 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
ra3oBBIX JIA3€POB. [ToBTOpenune marepuana no pasaeny "OO6mas
Co3naHue akTUBHOI Kiaccudukaius ra3oBbix Jazepo. Coznanue
cpenbl. PesoHaTopsl. akTUBHOH cpenbl. PezoHaTopel. CrexTp
CrexTp u3nydeHus u M3ITyYEHUs U PeKUMBI TeHepalum."
PEKHMBI TeHEpalLnH. H3yuenue mamepuanoe 1umepamypHbix
1.1 | O6mas knaccudukamms | 13.9 0.8 - 0.5 - 0.2 - 0.1 - 12.3 - UCHIOUHUKOG:
Ta30BHIX JIA3EPOB. [3], ctp. 27-54
1.2 Co3aHne aKTUBHOM 14.0 0.9 - 0.5 - 0.2 - 0.1 - 12.3 - [4], cTp. 5-20
cpenbl. Pesonaropsr.
CHexTp n3mydeHus 1
PEKHMBI T€HEpaLny.
2 I"azopaspsaabie mazeper | 42.0 2.7 - 1.2 - 0.6 - 0.6 - 36.9 - Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
2.1 | Ta3opaspsnable masepsl | 14.0 0.9 - 0.4 - 0.2 - 0.2 - 12.3 - IToBTOpenne maTepuana 1o pasaeny
Ha aTOMHBIX Iepexojax "["a3opa3psanble ga3epsr”
2.2 | Ta3opaspsnmable masepsl | 14.0 0.9 - 0.4 - 0.2 - 0.2 - 12.3 - Hsyuenue mamepuanos 1umepamypHolx
Ha HOHHBIX IIepexoiax UCMOYHUKOG:
2.3 Jlazepsl Ha 14.0 09| - |04 - 0.2 - 02 | - 12.3 - [2], crp. 83-93
KoJIe0aTeIbHO-
BpallaTeIbHbIX
repexojax MOJIeKyJI
3 OcHOBHBIE 27.9 1.8 - 0.8 - 0.4 - 0.2 - 24.7 - Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
XapaKTePUCTUKH IToBTOpeHe MaTepuaa rno paszieny
TBEPAOTEIbHBIX "OCHOBHBIE XapaKTEPUCTUKH TBEPAOTEIHHBIX
JIa3epHBIX aKTUBHBIX JIa3epHBIX aKTUBHBIX cpell. PeXUMBI paboThI
cpen. PexxumMbl paboThI TBEPJOTENbHBIX JIa3€pOB."
TBEPAOTEIBHBIX H3yuenue mamepuanog 1umepamypHbix
J1a3epoB. UCIMOYHUKOB:
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3.1 OcHoBHbIE 14.0 0.9 - 0.4 - 0.2 - 0.1 - 124 - [4], cTp. 25-43
XapaKTePUCTUKU [5], ctp. 57-72
TBEPIOTEIBHBIX

Ja3epHBIX aKTHBHBIX
cpen. TpexypoBHEBbIE

U YeTHIPEXyPOBHEBEIC

cpensl.

3.2 PexwmMer paboThl 13.9 0.9 - 0.4 - 0.2 - 0.1 - 12.3 -
TBEPAOTEIBHBIX
nazepoB. CriocoObt
AKTUBHOM U NaCCUBHOMI

MOy ISIIIHA
JIOOPOTHOCTH
4 Onruueckue 28.0 1.8 - 1.0 - 0.4 - 0.2 - 24.6 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
HCTOYHUKY HAKAYKU. [ToBTOpEeHue MaTepuaa no pasziaety
OnTuveckue 3JeMEeHThI "OnTuyecknue HCTOYHUKN HAaKAuKH.
TBEPIOTEIBHBIX OnTHYECKHUE JIEMEHThI TBEPIOTEIBHBIX
JIa3€pOoB. na3epos."
4.1 | T'azopaspsanssre mammsr | 14.0 0.9 - 0.5 - 0.2 - 0.1 - 12.3 - Hzyuenue mamepuanog 1umepamypHsix
Hakaukw. J[nomHbIe UCHOYHUKOB:
CHUCTEMBI HAaKAYKH. [1], cTp. 23-35
4.2 | Onruueckue snementsl | 14.0 0.9 - 0.5 - 0.2 - 0.1 - 12.3 - [2], cTp. 227-235
TBEPIOTEIBHBIX

J1a3epoB. YIpaBlIeHUe
MIPOCTPAHCTBEHHBIMH U

CIIEKTPaAJIbHBIMU
nnapaMeTpamu JIa3epoB.
3ayer ¢ OIEeHKOH 18.2 - - - - 0.2 - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 8.0 - 4.0 - 2.0 - 1.2 0.3 110.8 17.7
Hroro 3a cemecTp 144.0 8.0 - 4.0 2.0 1.2 0.3 128.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwas knaccupurauus 2azoevix aazepos. Cozoanue akmusholl cpeovl. Pezonamopui.
Cnexmp uzavyeHus U pescumbl 2eHepauuil.

1.1. O6mas knaccuduKaius ra3oBbIX J1a3epPoB.
Hcropust pa3BUTHS Ta30BbIX JIa3epOB.. 3HAUCHUE ra30BbIX JIa3ePOB B HAyKe M TEXHHKE.. Biok-
cxema Jla3epa ¥ MPUHIUII ero padoThl.. BUabl HAKauKy B ra30BBIX Jla3epax..

1.2. Co3nanue akTuBHOM cpenbl. Pe3onatopsl. CIIEKTp U3NYYEHUS U PEKUMbI T€HEPALIUH.

VYcnoBus co3nanus UHBEpCHOM cpeabl.. COCTOSHUE aKTUBHOM Cpefibl B Ia30pa3psAHbIX Jlazepax
('PJI) m ocHOBHBIE TapaMeTphl, XapakTepusylomue ero.. PesoHaropsl, ucnoib3dyembie B ['PJI..
OcHoBHble napaMeTpbl pe3oHaTopoB.. DopmupoBanue crnekrpa wusnydeHus [PJI.. OcHoBHoe
ycioBrue camoBo30yxkaeHus ['PJI.. JlonmosHuTenbHOE yClIOBHUE reHepaluu.. SIBlIeHne JTUHEWHOTO U
HEJIMHEHWHOTO  3aTSATUBaHUS YacTOThl TeHepaluh.. MHOTOMOJOBBIM PEXKUM  T€HEpPALHH..
OOHOMO/IOBBIN pPEeXUM T'eHepaluu. Y cloBus ero peanu3anuu.. OTHOYaCTOTHBIN PEKUM I'eHeparun
U CTIOCOOBI €T0 pealn3allnH.

2. Fa3opa3pﬂdﬂble a3epovl

2.1. T'a30opa3psaHble Ja3epbl Ha AaTOMHBIX IEpeXoaax

['enuii-neonoBwii  smazep (I'HJI).. Mexanu3m co3ganus wuHBepcHoW cpensl B ['HIL.
KoHnkypeH1us J1a3epHBIX [1EPEXOA0B U CIIOCOObI 00pHOBI ¢ HEH.. MOeNbHbBIN P TPOMBILIIEHHBIX
I'HJI 1 ux OCHOBHBIE TTApAMETPHI..

2.2. T'a30pa3psaHble Ja3epbl HA HOHHBIX Iepexoaax

HoHHble J1a3epbl HENPEPHIBHOTO JAEHCTBUS Ha NEepexojax HMOHOB MHEPTHBIX Tra3oB, a TaKKe
MOHOB METAJIJIOB U METAJIONU/IOB, HAXOSIINXCS B TAPOOOPA3HOM COCTOSIHUU.. APTOHOBBI MOHHBIN
nazep.. MexaHu3M CO3JIaHHsI HHBEPCHH.. APrOHOBBIE J1a3ephl C KBAPLIEBBIM Pa3psAHBIM KaHAJIOM, C
pa3psAAHBIM KaHaJIOM U3 OepuuIMeBON KepaMHUKH U TpadUTOBBIM Pa3psIHBIM  KaHAJIOM..
MozenpHbIN psiZi TPOMBIIIJIEHHBIX MOHHBIX JIA3€POB M MX OCHOBHBIE MapameTpbl.. Cpok ciyxkObl
HOHHBIX JIa3€POB, U ITYTH €TI0 YBCIUYCHUA..

2.3. JIazepsl Ha Koje0aTeIbHO-BpALIATEIbHbBIX IEPEX0/1aX MOJIEKYIT

["a3opaspsaHbId MOJIEKYJISIPHBIN J1a3ep HEMPEPBIBHOTO JEHCTBHS HA CMECU YIVIEKHCIIOrO raza u
a3oTa.. MexaHU3M CO3/1aHusi B HeM HHBepcHOM cpenapl.. OCOOEHHOCTH KOHCTPYKLUHU..
[Nazopunamuyeckuit nazep (I'1J1) Ha cmecu yraekucioro ra3a u azota.. OCHOBHBIE XapaKTEPUCTUKU
'L

3. Ocnosnvle Xapakmepucmuku m€eD00m€Jlele JNA3EPHbIX AKMUBHbLX cpe(). Peoicumor Da50mbl
meepdomeﬂbelx 1a3epoe.

3.1. OcHOBHBIE XapaKTEPUCTUKH TBEPAOTEIBHBIX JIA3EPHBIX aKTUBHBIX Cpell. TpexypoBHEBBIE U
YETHIPEXYPOBHEBBIE CPEJIBI.

W3 ucropun coznaHusi TBEPIOTENbHBIX Ja3epoB.. CriekTp moriomeHus.. OnTuyeckas Hakayka
TBEPAOTENBHBIX  J1a3epoB.. lloporoBas WHBEpCHas  HACENEHHOCTb.. [pPEXYpOBHEBBIE U
YETHIPEXYPOBHEBBIE CPeIbl. Y PABHEHHUS /ISl HACEJIEHHOCTH BO30YKJIEHHBIX COCTOSSHUM.. OCHOBHBIE
aKTUBHBIE CpeAbl TBEPAOTENBHBIX JiazepoB.. Kpucramn UTTpuii-allOMMHMEBOIO TIpaHaTa C
HeoguMoM.. CTeksio ¢ HeoguMoM.. KpucTtamn WUTTpUeBOro BaHajaTa ¢ HeoguMoM.. Kpucramn
pyouna.. Kpucrann anekcannpura.. Kpucramn candupa c tutanom.. lll€nouHo-ranounnsie
KPHCTAJUIBI C HEHTPAMH OKPACKH..



3.2. PexxuMbl paboThI TBEPIOTENbHBIX JIa3epoB. CriocoObl aKTUBHOW M MTACCHBHON MOAYIISILIUN
JT0OOpOTHOCTH

HenpeppIBHBINM, MOHOUMITYJIBCHBIA, HMITYJIbCHO-IIEPUOJUYECKUN  pexXUM.. Monymauus
JOOPOTHOCTH IIPU OMOILY 3JIEKTPOONTHYECKOr0 3aTBOpa.. Moy nsius 100pOTHOCTH MTPH TOMOIIU
aKycToontuueckoro 3arBopa.. [laccuBHas wmonymsiust 100poTHOCTH.. CHHXpOHM3ALUS MOJ
TBEPJOTENbHBIX JazepoB.. CnocoObl cHHXpoHM3auuu MoxA.. KomneHcanuss MaTepualibHON
JIUCIIEPCUU B TBEPAOTEIBHBIX JIa3epax..

4. Onmuyeckue ucmouynuxu Haxauyku. Onmuyeckue d1emenmbl H’Z8€D()0m€ﬂbelx 1a3epoe.

4.1. 'azopazpsaAHbIe JamMIbl HAKAYKU. JIMOIHBIE CUCTEMbI HAKAUKH.
KceHOHOBBIE, KPUNITOHOBBIE JaMIlbl Hakauku.. JluonHele cucrembl Hakaykd.. [lomepeuynas u
IIPOJIOJIBHAS CXEMA..

4.2. OnTrueckue IeMEHThI TBEPAOTENbHBIX Ja3epoB. YpaBlIeHUE MPOCTPAHCTBEHHBIMU U
CIIEKTPAJLHBIMU TTapaMEeTPaMH JIa3€POB.

BHyTpupe3oHaTOpHbIE AJIEMEHTHI AJSl YIPABICHHUS CHEKTPAIbHBIMH M MPOCTPAHCTBEHHBIMU
napameTpaMu JiazepoB.. HenuHeiiHoe mnpeoOpa3oBaHUE YACTOTHI H3IYYCHHUS TBEPAOTEIBHBIX
Ja3€poB..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Co3naHue akTUBHOM Cpe/ibl M PE30HATOPHI I'a30BbIX JIA3E€POB;
2. l'azopa3zpsigHbie J1a3ephl;
3. TBeproTenbHbIE J1a3€phI;
4. Onruyeckue 3JeMEHTbI TBEPIOTEIbHBIX JIa3€POB.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyromavuuu no pasoeaam oucyuniunsl (I°’K)

1. OO6cyxneHnue MatepuasoB Mo keicam pasnaena "OOmas kiaccupuKaius ra3oBbiX Ja3epoB.

Coznanue akTuBHOU cpebl. Pesonatopel. CieKTp U3MydeHHs U PEXKUMBI TeHepaiuu. "

OO6cyxxneHnre MaTepralioB 1o keiicam pasnaena "["azopaspsaHbie a3epbl”

3. OOcyxnenue MartepuanoB 1o keiicam pazgena "OCHOBHBIE — XapaKTEPHUCTUKU
TBEPAOTENbHBIX JJA3€PHBIX AKTUBHBIX cpell. Pexumbl paboThl TBEPAOTEIbHBIX JIa3epoB."

4. OOcyxaeHue MarepualioB Mo Kedcam pasfaena "ONTuyeckne HMCTOYHMKH HAKAuKH.
OrnTryeckue >JIEMEHTHI TBEPIOTENBHBIX J1a3epoB."

N

3.6 TemaTuka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



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

Howmep paznena
JTVCIUIUIUHBI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpr
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1] 2]3]4
3HaTh:
METOAMKH JUArHOCTUKYU U3JTy4YEHHUsI Fa30BbIX JIA3€POB C TectupoBanue/O0mias knaccudukarus
y4ETOM COBPEMEHHBIX TCHICHIINM pa3BUTHUS TPUOOPOB NA-2mk-2 + ra3oBbIX JIA3EPOB U CO3/ITaHUE AKTUBHOM CPEBI
KBAHTOBOM 3JIEKTPOHUKHU
OCHOBHBIE XapaKTEPUCTUKH Ta30BbIX U TBEPIOTEIbHBIX V202 + TectupoBanre/OCHOBHBIC XapaKTEPUCTUKU
J1a3epoB TBEPJOTEJIbHBIX JIA3EPHBIX AKTUBHBIX CPE]l
YMerh:
MPOBOJUTH CTAHAAPTHBIE ONEPALIMU B XOAE UCCIEAOBAHUI Y2112 + KonTponpHas padota/OnTHYecKre SJIeMEHTHI
11apaMeTPOB U XapaKTEPUCTUK TBEPOTENIbHBIX JIa3€POB TBEPJOTEJbHBIX JIA3EPOB
KCIOJIb30BAaTh COBPEMEHHBIE CTAHAAPTU30BAHHBIE METOAUKHI KonTpomnpHas padora/I"a3opa3psaHble J1a3epsl
MIPOBEACHUS UCCIIEIOBAHUI MApaMETPOB U XAPAKTEPUCTUK N-2nk-2 +
ra3oBbIX JIA3€POB




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
8 cemecTtp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. I'a3opa3zpsansle nazepsl (KonTposbHas padoTa)
2. O0wmas kinaccuduKanys ra30BbIX JIa3epoB U co3aanue akTUBHOH cpenbl (TecTtupoBanue)
3. OcHOBHBIE XapaKTEPUCTUKH TBEPAOTENBHBIX Ja3€pHbIX aKTUBHBIX cpell (Tectuposanue)

Dopma peanuzaruu: [lncbemennas padota
1. OnTu4eckue AIEeMEHTHI TBepAOTeNbHBIX J1azepoB (KoHTponbHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxou (Cemecmp No§)
OueHka OmpenemnsieTcss MO COBOKYIMHOCTH pEe3YyJbTAaTOB TEKYIIEro KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU C [lonoxennem o OambHO-peUTHHTOBOM cucTeme s cryaeHtoB HUY « MOy

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHbIC MAaTEpUAIIbI 10 JUCLMITIIMHE IPUBEACHBI B (DOHJIE OLICHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. 3y0oB, B. A. ®u3suka nazepos : yueOHoe ocoOue 1no kypcam "KBaHToBas u ontuueckas
anekTpoHuka", "KBaHTOBbIE HICTOUHHMKY U3TY4EHUS'" MO HAIPaBIEHUIO " DIEKTPOHUKA U
MUKpoasiekTpoHuka" / B. A. 3y6oB, Mock. saepr. ua-T (MOU TY) . — M. : U3narensckuii jom
MDBU, 2007 . — 92 c. - K 100-netuto co nus poxxaerus npodeccopa B. A. @adbpukanta . - ISBN
978-5-383-00075-5 .;

2. Aiixziep, 1O. Jlazepsl. Micnonnenue, ynpasiienue, mpuMeHenue : nep. ¢ Hem. / F0. Aiixnep, I'. 1.
Aiixnep . — M. : Texnocdepa, 2012 . — 496 c. — (Mup ¢pusuxu u Texuuku) . - ISBN 978-5-94836-
309-7

3. H. B. Kapnos- "JIekuuu o kBanToBo# aiekrponuke”, M3narenscrBo: "Hayka", Mocksa, 1988 -
(322 c.)

https://biblioclub.ru/index.php?page=book&id=45404;

4. ICTOYHUKM JIa3€pHOTO U3JIy4eHUS : 33JaYHUK 110 HAIPABJICHUIO ""DJIEKTPOHUKA U
HaHoasekTpoHuka" / B. B. bausntok, I1. I'. 3Bepes, O. . Kosansb, B. A. ITapmun, Han. uccnen. yH-
T "MOU" (HUY"MDHN") . — M. : U31-B0 MDU, 2018 . — 46 c. - ISBN 978-5-7046-1692-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10312;

5. Nmenko, E. ®@. YuebHoe nocobue mo kypcy "PacueTr u mpoekTUpoBaHUE JIa3epHBIX CUCTEM':
DJIeMEHTHI pacueTa U MPOeKTUpoBaHus azepHbx cuctem / E. @. Umenko, I'. C. Pamazanosa, b. H.
CemeHoB, Mock. sHepr. un-t (MOH) . — M. : U3n-Bo MOU, 1988 . - 76 c..



5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ba3a oTKpbBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

6. ba3za OTKPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHYECKOro pa3sutus PO -
http://www.economy.gov.ru

8. ba3a oTkpbITBIX HaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

9. DuekTpoHHas OTKPbITasA 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HaMMeHOBaHHe
VY4ebHble ayIUTOPUH XK-417/6, benas CTOJI KOMIIBIOTEPHBIH, 1OCKa UHTEPAKTUBHAS,
U1 IPOBEJICHUS MYJIbTUMEINITHAs KOMIIBIOTEpHAsI CETh C BBIX0JI0M B MIHTEpHET,
JIEKIIMOHHBIX 3aHATUH 1 CTYIUs MYJIbTUMEAUUHBIN IPOEKTOP, KOMIIBIOTED
TEKYIIEro KOHTPOJIsS NIePCOHAIbHBIN
K-417/7, CeroBas CTYJ1, KOMIIBIOTEpHAs CETh C BBIXO/I0M B
YyepHas CTyIus WuTepHeT, MUKpOOH, MyJIbTUMETUIHHBIN

MPOEKTOP, IKPaH, 000pyI0BaHHE
CTECIUATM3UPOBAHHOE, KOMITBIOTED

MEPCOHAJIBbHBIN
VY4ebHble ayIUTOPUH XK-417/1, CTOJI MIPENO0IaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS Kommnbrorepusiii | mkad ais JOKYMEHTOB, mKad I Ok b, CTOJ
MPAaKTUYECKUX 3aHIATUH, kinacc UJ10 MIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII HNuTtepHeT, 1ocka MapKepHas epeIBHKHas,

KOMIIBIOTEP NMEPCOHAIIBLHBIN, IPUHTED,
KOHJUIIMOHED, CTEH1 MH(OPMaIlMOHHBIN

VY4eOHble ayIUTOPHH K-417/1, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS KommbrorepHsrii mkad 1 JOKYMEHTOB, mKad I OJCK b, CTOJ
MIPOMEKYTOUHOMN knacc U0 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B

aTTecTaluu WNHTepHeT, mocka MapKepHasi epeIBIKHAS,

KOMIIBIOTEP NMEPCOHAIBHBIN, IPUHTED,
KOHJUIIOHED, CTEH1 MH(GOPMaIlMOHHBIN

ITomemenus ans HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSITEIbHOMN KomnbrorepHbIi BEIIAJKa ISl OJEXK/IbI, KOMIIBFOTEPHAS CETh C
paboThI YHUTaJIbHBIN 3211 BBIXOZIOM B IHTEpHET, KOMIIBIOTED
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MIePCOHANbHBIN, IPUHTEP, KOHAULIHOHED

ITomemenus s K-2000, CTOJI, CTYJI, KOMIIBIOTEP IIEPCOHAIIBHBIN,
KOHCYJIbTUPOBaHUS Kondepenu-3an KOHJAUIIHOHED
naj0
ITomemenus st K-417 /2a, CTeJUIaX MJId XpaHEHHUS] MHBEHTAaps, SKPaH,
xpaHenus odopynosanusi | [lomemienue amns yKa3Ka, apXUBHbIE IOKYMEHTHI, IUIIJIOMHBIE U
U y4yeOHOro UHBEHTaps WHBEHTapsI KypCOBbI€ pabOThI CTY/IEHTOB, KaHLIEISAPCKUI

IIPUHAJUIEKHOCTH, CIIOPTUBHBIN HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3allaCHbIC
KOMILICKTYIOIIHE JUIsi 000pYJOBaHUS
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["a3zoBBIC M TBCPIAOTCIIbHBIC JIA3CPbI

IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 O6mas kinaccudukaims ra30BbIX JIa3€POB U CO3/IaHHUe aKTHBHOM cpenbl (TecTupoBaHue)

KM-2 T'a3opaspsansie nazepsl (KontponabHas pabora)
KM-3 OcHOBHBIEC XapaKTEpUCTUKH TBEPIOTEIBHBIX JIA3EPHBIX aKTUBHBIX cpel (TectupoBaHue)

KM-4  Ontudeckue 3J1eMeHTHI TBepAOTENbHBIX JazepoB (KoHnTponbHas padboTa)

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

Wunekc KM- | KM- | KM- | KM-
Howep Paszpen nucnurimmHbl KM: L 2 3 4
pasnena Henens 3 6 9 12
KM:
OO6mas knaccudukanus ra3oBbix Jiazepo. Co3manue
1 akTUBHOH cpenibl. Pezonaropsl. CriekTp U3aydeHus u
PEKUMBI TEHEPALIUH.
11 O6mmas knaccuguKalys ra3oBbIX J1a3epPOB. +
19 Cosnanue akTHBHOM cpeiel. Pesonatopel. CriektTp usiydenus |
U pEKUMBI TeHEpAInH.
2 ["a3opa3psaHble Ta3epsl
2.1 ["a3opa3psaHble Ja3epbl HA ATOMHBIX EPEX0aax +
2.2 ["a3opa3psaHble Ja3epbl HA HOHHBIX MEpeXoax +
23 Jlazepsl Ha KoJIeOaTEIHLHO-BpAIIATEIbHBIX ITEPEXOAAX +
MOJIEKYJI
3 OCHOBHBIE XapaKTEPUCTUKH TBEPIOTEIBHBIX JIA3EPHBIX
aKTUBHBIX cpell. Pexxumbl paboThl TBEPAOTENBHBIX JIA3€POB.
OCHOBHBIE XapaKTEPUCTUKH TBEPIOTEIBHBIX JIA3EPHBIX
3.1 aKTUBHBIX cpell. TpexypOBHEBbIE U YETHIPEXYPOBHEBbIE +
CpeJIbL.
39 Pexumbl paboThl TBEpAOTENBHBIX Ja3epoB. CrocoObI +
' AKTHBHOM M NMaCCUBHON MOAYISIIMK TOOPOTHOCTH
4 OnTryeckre NCTOYHUKH HaKauki. ONTHYECKUE AIEMEHTHI
TBEPIOTENIbHBIX JIA3E€POB.
41 ["a3opa3psaHbIe TaMITbl HakaykH. [IMOaHBIE CHCTEMBI 4
HaKayKH.
OnTHyeckue 31eMEeHThI TBEPAOTENbHBIX JIA3€POB.
4.2 VYnpaBieHne NpoCcTPaHCTBEHHBIMU U CTIEKTPAIbHBIMHU +
napaMeTpamHu J1a3epoB.
Bec KM, %: | 25 25 25 25
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