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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHust AUCHMILIMHBI. M3yueHue Qu3MUecKUX MNPUHLUIOB IOJYYEHHs] OCHOBHBIX
HHEPreTUUECKUX, TEXHOJOTUYECKUX IapaMEeTPOB MCTOYHMKOB 3HEPTUU U KOHCTPYKTHUBHBIX 3JEMEHTOB
IeHEepPaTOpOB KOHIIEHTpUpPOBaHHBIX NOTOKOB 3Hepruu (KIID), wucnomp3yeMblXx B COBPEMEHHBIX
YCTaHOBKAX M TEXHOJOTNYECKUX KOMIUIEKCaX.
3agaum JUCHMIIIUHBI
- U3ydeHue (PU3MYECKUX OCHOB FeHepaluy KOHIIEHTPUPOBAaHHBIX TOTOKOB Hepruu (KI1J), Takux
KaK ra3oBo€ IjiaMs, 3JIeKTpUYecKast Jyra, Ja3epHblH JIyd U 3JIEeKTPOHHBIN Ty4O0K;
- 03HaKOMJIEHHE C OCHOBHBIMHM METOJIaMU PETYJIMPOBAaHUS OCHOBHBIX DHEPIe€TUUECKUX U
TEXHOJIOTMYECKUX IMapaMeTpoB UCTOYHUKOB KIID;
- 03HAKOMJICHHE C HayYHO-000CHOBAHHBIMU MPUHIUIIAMU BBIOOpA HCTOYHHUKA
KOHILIEHTPUPOBAHHOI'O IIOTOKA SHEPIUHU AJIS Pa3IMUHBIX TEXHOJIOTMYECKUX ONepaluii;
- IpUOOPETEHNE IEPBUYHBIX HABBIKOB IPUMEHEHMSI pa3IM4HbIX UCTOUYHUKOB KIID 1151 HOBBIX
BBICOKUX TE€XHOJIOTHH.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC KO}I 1 HAMMCHOBAaHHEC 3anﬂaﬂnp03aﬂmﬂe pe3yJabTaThl Oﬁy‘leHI/lﬂ
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUS
KOMIICTCHIIUU

OIIK-1 ymenuem 3HATb:
HCTIONTE30BATH OCHOBHBIC - (huznueckue npuHIUNb! reveparuu K119,
3aKOHBI IIPUMEHSIEMbIX B TEXHOJIOTMUECKUX LIEJISAX.
€CTECTBEHHOHAYYHBIX
JUCLUILIMH B YMETb.
1podeCCHOHATBHOI - UCIOJIb30BATh OCHOBHBIE METO/IbI
NEATEIBHOCTH, IPUMEHSTh PEryJInpOBaHUSI SHEPTETUUECKUX U
METOJIbl MATEMATHYECKOTO TE€XHOJIOTHYECKHUX ITapaMeTpOB
aHajan3a U MOJCIIUPOBAHU, ncTouHnKOoB KII3.
TEOPETUYECKOI0 U
JKCIIEPUMEHTAIILHOTO
VCCJIEJIOBAHMUS
[1K-17 ymenuem BbIOMpAThH 3HaTb.
OCHOBHBIE U - YCTPOMCTBO UCTOYHUKOB T'€HEpALNH
BCIIOMOTaTeJIbHbIE KIID.
MaTepuaibl U CIIOCOOBI
peanu3anuyu OCHOBHBIX YMETh:
TEeXHOJOTHYECKIX - OCHOBBIBaTh BbIOOpP HcTOouHMKOB KIID
TPOIIECCOB H PHUMEHSATh 10J1 KOHKPETHBIE TEXHOJIOTUYECKHUE 1IEJIH.
MPOrPECCUBHBIE METOIbI
JKCILTyaTaluu
TE€XHOJIOTHYECKOTO
000pyI0BaHUs MPU
M3TOTOBJICHUH U30EIINH
MAaIIMHOCTPOEHUS

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K dYacTd, (OpMHpPYyeMON Y4acTHHKaMH OOpa30BaTEIbHBIX OTHOLICHWM
0J10Ka TUCIUIUIMH OCHOBHOM IpodeccroHaIbHOM 00pa3oBaTebHON MporpaMmme ManiiHbl U TEXHOJIOTHS




BBICOKO3()(DEKTUBHBIX TpolieccoB 00paboTku MatepuanoB (nanee — OIIOII), HanmpaBneHUs MOATOTOBKH
15.03.01 MamuHOCTpOEHHE, YPOBEHb 00pa30BaHus: BhICIIee 0Opa30BaHKE - OaKaJaBpHUarT.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh OCHOBHBIE 3aKOHBI MOJIEKYJISIpHas (PU3MKHU

- 3HaTb OCHOBHBIE 3aKOHBI AJIEKTPOJIUHAMUKH

- 3HaTh OCHOBHBIE 3aKOHBI ONTUKU

- 3HaTh OCHOBHBIE 3aKOHBI aTOMHOUN (PU3UKU

- 3HaTh OCHOBHBIE 3aKOHBI (PU3NYECKON XUMUU

- YMETh IPUMEHSTH OCHOBHBIE (DU3MUECKUE 3aKOHBI JJIsl PELICHUS PA3IUYHBIX MPUKIATHBIX 3324
- YMETb COCTABJIATh CTPYKTYPHBIE CXEMBbI M 3CKU3bl TEXHUYECKUX YCTPOUCTB

- YMETb CaMOCTOSATEIbHO U3Y4aTh yUeOHYIO U HAyUYHO-TEXHUYECKYIO JTUTEPATYPY

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKALIMOHHON pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 VicTouHnKku 3HEprUn 8 5 2 - 2 - - - - - 4 - IlodzomogKa K neKyuiemy KOHmpoio:
TEPMHUYECKUX Wzyuenne matepuana no pasgeny "McTodHUKH
IIPOLIECCOB SHEPIUU TEPMHUUYECKHUX MPOoLeccoB”
11 VicTouHnKH 3HEPTUn 4 1 - 1 - - - - - 2 - Ilo020mo6Ka K KOHMPOILHOU padome:
TEPMHUUYECKUX W3yuenue maTepuanos 1o pasaeny McrouHuku
MPOLIECCOB SHEPTUH TEPMUUYECKUX NIPOLECCOB U
1.2 I'azoBoe mnams 4 1 - 1 - - - - - 2 - MOJITOTOBKA K KOHTPOJIBHOH paboTte
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue marepuana no paszaeny "HMcTouHnku
SHEPTHH TEPMUYECKHUX IPOIECCOB" MOArOTOBKA
K BBITIOJIHEHHIO 33/IaHUI HA MPaKTHUECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIONOJTHUTENBHOTO MaTepHaa o paszieiy
"VICTOYHUKN HEPTUH TEPMUIECKHUX
mpouecco”
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 4-6
[2], 129
2 DJEeKTpOLyroBbIe 36 8 - 8 - - - - - 20 - Ilodz0mogKa K meKyuiemy KOHmpoiio:
WCTOYHHKHU SHEPTUH. W3y4yenune marepuasa 1o pasjeny
[TnazmenHbIe "DIeKTpOyroBble HCTOYHUKH SHEPTUH.
TEXHOJIOTUYECKUE [T1a3MeHHbIE TEXHOIOTHYECKHE HCTOYHUKI
VCTOYHUKHU DHEPTUH sHeprun”
2.1 Crpoenne 4 1 - 1 - - - - - 2 - Iloozomoexa Kk KOHmMpoNbLHOU padome:

3JIEKTPUUYECKON AYTH.

W3yueHue matepualnoB Mo pazaeny

5




BAX nyru

2.2

DneMeHTapHbIE
MIPOLIECCHI B TIJIa3Me
JyTU: TepMUYECKast

MOHU3ALH; HOTCHIHAT
WOHH3ALINY;
(oToroHM3aNNS;
JeNOHH3AIINS;
U3ITy4eHHe IUIa3MBbI;
3¢ G eKTHBHBII
NOTEHIMAI HOHU3ALUH

2.3

OMUCCHOHHEBIE
MPOLIECCHI Ha
MIOBEPXHOCTH TBEPABIX
TEJ: TEPMOAJIEKTPOHHAS
amuccus; 3QPexT
IIToTTKY; TYHHENBHBIE
HepEXObI;
(dotoamuccus;
BTOPUYHAsI SMHUCCHS;
TUICHOYHBIE KaTObI

2.4

Bananc sHeprum ayru.
MarHuTHoe noJie JyTH.
[Muag-3¢dexr

2.5

Biusaue MarauTHOTO
TOJISL Ha IYTY:
MPOJIOIBLHOE U

MOTIEPEYHOE MarHUTHOE
T10JIe; BHEIITHEE
MOTIEPEYHOE MarHUTHOE

TOJIC; BPAIAIOIIAsCS

ayra; Oerymias jyra

2.6

OcobenHoctH nyru
MIepEeMEHHOT0 TOKa.
BenTnnbeHbli 3¢ dexrt

2.7

[1na3meHHBIE CTPYHU B
nyre. [lna3mMeHHbIi
JYrOBOM pa3psia.
XapaKkTEepUCTUKH

DIEKTPOIyrOBbIC UCTOYHUKH YHEPTUH.
[T1a3MeHHBIC TEXHOJIOTUYCCKUE HCTOUHUKHU
SHEPIUH U MOJrOTOBKA K KOHTPOJIBHOW paboTe
Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzydenne maTepuana 1mo pa3ueiy
"DIEeKTPOIyrOBbIE HCTOYHUKH YHEPTUHL.
[T1a3MeHHBIE TEXHOIOTHIECKHE HCTOUHIKHI
SHEepruu" MOATOTOBKA K BHIITOTHEHUIO 3aTaHUH
HAa MPAKTHYECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"DNIeKTPOIyrOBbIe UCTOUYHUKU YHEPTHH.
IIma3sMeHHbBIE TEXHOJIOTUYECKHE HCTOUHUKHU
sHeprum"

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 6-30
[2], 31-102




IJIa3MEHHOT 0
HCTOYHHUKA: CTEIICHb
HMOHU3AIUH I1a3MBl;

KBa3WHEHTPaIbHOCTB;

TeMIIepaTypa IIa3MBbl.

2.8 Crioco6 nomy4eHus 6 1 1 4
cxaToi ayru. Bunel
IUTa3MEHHBIX
HCTOYHHUKOB YHEPTHUH.
Koncrpykunu
IUIA3MOTPOHOB.
3 DJEeKTPOHHASI OTITHKA. 48 10 12 26 Iloozomoeka K meKyuwiemy KOHmMpOJio:
DJEeKTPOHHO-ITy4YeBbIe W3y4yeHnune marepuaina rno paaeny
VWCTOYHUKU SHEPTUU "DIIeKTpOHHAs ONTHKA. DIEKTPOHHO-JIyUEBbIE
3.1 | [IBmwKeHHue dIIEKTPOHOB 5 1 2 2 UCTOYHUKHU 3HEpruu"
B DJICKTPOCTATHYECKOM Ilodz0moska K KOHmMPOALHOU padome:
noJse W3y4yeHne marepualioB 1o pasaeriy
3.2 | [IBmwxKeHHUE dIIEKTPOHOB 5 1 2 2 ONeKTpOHHAs ONTHKA. DNEKTPOHHO-Ty4EBbIE
B MarHWTHOM TOJIE. WCTOYHHMKH 3HEPTHH U IIOATOTOBKA K
Onrtuko-MexaHndecKas KOHTPOJIBHOH paboTte
AHAJIOTHUsI I1o020mogKa K npaKmuyeckum 3aHAMUAM:
3.3 AKcCHAIBHO- 10 2 2 6 W3yuenne maTepuana 1o pasaeny
CUMMETPHIHOE "DNeKTPOHHAs ONTHKA. DIEKTPOHHO-TyYeBbIE
3JIEKTPOCTATHIECKOE HCTOYHHMKHU SHEPTHHU" TIOATOTOBKA K
noste. OCHOBHOE BBITIOJTHEHHIO 33/IaHUI Ha MPAKTUYECKUX
ypaBHEHHE 3aHATHAX
AIIEKTPOHHOM OIITHKH. Camocmoamenvroe usyuenue
3.4 AKcHanbHO- 10 2 2 6 meopemuuecko20 mamepuana: Visyuenue
CUMMETPUYHOE JIOTIOJTHUTENBHOTO MaTepHaja Mo pasaeiny
MAarHUTHOE T10JI€ "DJIeKTpOHHAs ONTHKA. DIEKTPOHHO-JIyYEBbIE
35 DyHKIIMOHATBHAS 10 2 2 6 HCTOYHNKH SHEPTUH"
CXeMa 3IIEKTPOHHOU H3yuenue mamepuanoe n1umepamypHoix
nymkd. PopMUpoBaHUE UCHOUHUKOG:
9JIEKTPOHHOTO JIy4a [1], 30-35
3.6 | dusnyeckue Mpoeccol, 8 2 2 4 [2], 109-114
[4], 1-36

MIPOTEKAOIIUC B
MPOCTPAHCTBE npetida.
HeicTBue
COOCTBEHHOTO




IIPOCTPAHCTBEHHOI'O
3apsAa B 3JIEKTPOHHBIX
My4Kax

4 OCHOBBI TeHEpAIUU 52 12 10 30 Iloozomoeka K meKywiemy KOHmMPOJII0:
JIa3epHOTO U3ITYICHUS. Wzyuenne matepuana mo pa3zgeny "OCHOBEI
TexHomorn4yeckne TeHEepaIHH JIa3epHOTO U3ITyUCHNUS.
J1a3epHbIE ICTOYHUKH TexHoMOrHMYECKNE Ta3epHbIE HCTOYHUKH
41 ATOMHBIE TIEPEXO/IBL. 7 2 1 4 Iloozomosxa K KOHmMPOJIbHOIUL pabome:
CrioHTaHHOE U N3zy4yenne marepunanos no paszaery OCHOBBI
BBIHYK/ICHHOE TeHEepaINH JIa3epHOTO U3ITyUCHNUS.
N3ITyYeHHE. TexHoyorn4Yeckue Ja3epHble HCTOYHUKHU U
Hacenennoctb MOJIrOTOBKA K KOHTPOJIbHOW paboTe
9HEPreTUIeCKUX I10020mo6Ka K npaKkmu4eckum 3auamusam:
ypoBHel. IHBepcus Wzyuenne maTepuaina no paszaeiny "OCHOBBI
HACEeJICHHOCTH. TeHepalyH JIa3epHOTo U3ITyYEeHHUSI.
4.2 JIByxypoBHeBas 6 1 1 4 TexHomorMYecKue Ja3epHble HCTOUHUKH'"
Hakayka. AMMHUaYHbIH MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
maszep. Tpex- u MPAaKTHYECKNX 3aHATHIX
YeTBIPEXypOBHEBAs Camocmoamenvhoe usyuenue
CXeMa HaKa4KH. meopemuyueckozo mamepuana: Vzyaenne
Cnoco0bl Hakauku JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
JIa3epoB. "OCHOBBI T'€HEPALUH JIA3EPHOTO U3TY4ICHUS.
4.3 ®dopmupoBaHUe 6 1 1 4 TexHosorMYecKue aa3epHble HCTOYHUKHU'"
JIa3epHOTO MyYKa B H3yuenue mamepuanog 1umepamypHbix
pe3oHarope. YuupeHue UCIMOYHUKOG:
JIMHUH BBIHYKIEHHOTO [1], 35-99
H3ITyYCHHSI. [2], 114-129
4.4 T[Ipo0TIBHO- 7 2 1 4 [3], 17-406
MOTEepEeYHbIe MOBI
nazepa. Cenexuus
JIMHUH U3I1y4EHHUs
nasepa. OJHOMOJJOBBIN
peKUM paboTEHI J1azepa.
Mo nynsius
nmobpoTaocTH. CIIOCOOBI
MOJIYJISILIIN
JIOOPOTHOCTH.
4.5 ATOMapHBbIE Na3ephl. 4 1 1 2

Konctpykuus He-Ne




nasepa. Jlasepsl Ha
MOHaX WHEPTHBIX I'a30B.
Konctpykuus
apTrOHOBOTO JIa3epa.

4.6 MonexymspHbie 4 1 - 1 - - - - - 2 -
nazeper. CO2-mazep.
T'azonuHamuueckue

na3epbl. XUMHUECKHE

Ja3epshl.

4.7 TBepooTenpHbIC 4 1 - 1 - - - - - 2 -
nazepsl. PyOMHOBBIN
nasep. Jlazepsl Ha
CTEKJIE C HEOIUMOM.

Jlazepst Ha AUT ¢
HEOJNMOM.
4.8 [TomynpoBoIHUKOBOE 4 1 - 1 - - - - - 2 -
Ja3epsl.
4.9 | Jlazepsl Ha KpacHUTeIsAX 4 1 - 1 - - - - - 2 -
(’KUAKOCTHBIE).
4.10 BonokonHo- 6 1 - 1 - - - - - 4 -
ONTHYECKHE JIA3EPHI.
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 - 2 - - 05 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 05 1135

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmiit koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ucmounuku sHepeuy mepmuiecKux npoyeccos

1.1. UcTOYHUKY SHEPTUY TEPMUUECKHUX MTPOIIECCOB

1.2. I'a30Bo€ mimams

2. 3]16K771DO0V208bl€ ucmoyruky dnepeun. Ilnazmennvlie mexnono2udeckKue UCmOYHUKY SHep2uu

2.1. Ctpoenue anexrpuueckoit 1yru. BAX nyru

2.2. 3JIGM€HTaprIe IMPONLECCChI B IJIa3ME AYIr'u: TCPMHUYICCKAsd HOHU3AlUA; IIOTCHIUAIT
HOHU3AallUH, (1)OTOI/IOHI/I38.I_II/I$I; ACUOHU3aIN; U3JTYUCHUC I1JIa3MbI; 3(1)(1)6KTI/IBHBII‘/'I INOTCHL N AJI
HOHH3alIUuU

2.3. DMHUCCHOHHBIE ITPOLIECCHI HA TIOBEPXHOCTHU TBEP/BIX TEJI: TEPMOAJIEKTPOHHAS SMUCCHS;
spdexr HIoTTKH; TyHHETbHBIE IEPEX0bl; POTOIMUCCHS; BTOPUYHAS SMUCCHUS; IJICHOYHBIE KaTObI

2.4. banaunc snepruu 1yru. MarautHoe nosne ayru. [luaa-sgdexr

2.5. BnusiHMEe MarHWTHOTO TOJISI HAa IyTY: TPOJI0JIBHOE U MONEPEUYHOE MAarHUTHOE T0JIE;
BHEIIHEE MMONePEeYHOe MarHUTHOE T10J1€; Bpalllarolascs qyra; Oerymas ayra

2.6. OCOOEHHOCTH J1yTH NEPEMEHHOT0 TOKa. BeHTHIIbHBIN 3P PeKT

2.7. IlnazmeHHble cTpyu B ayre. [Ina3smeHHbIl 1yroBoit pa3psa. XapakTepUCTUKH IJIA3MEHHOTO
MCTOYHHUKA: CTENIEHb MOHU3ALIUH IJIa3Mbl; KBa3UHEUTPAJIILHOCTD; TEMIIEPATypPa MIa3MBbl.

2.8. Crioco6 mosyyeHus CKaTtoi Ayru. Buabl mia3MeHHbIX UCTOYHUKOB 3Hepruu. KoHcTpykuuu
IUIa3MOTPOHOB.

3. Dnexmponnas onmuka. INeKmpoOHHO-1Y4e8ble UCMOYHUKI IHED2UU

3.1. I[BI/I)KCHI/IC OJICKTPOHOB B 3JICKTPOCTATHUYCCKOM II0JIC

3.2. I[BI/I)KGHI/IC OJICKTPOHOB B MArHUTHOM II0JIC. OnTHUKo-MeXaHWYeCKas aHAIOTHS
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3.3. AKCHaJIbHO-CUMMETPHUUYHOE 3JIEKTPOCTaTHUECKOE 1osie. OCHOBHOE ypaBHEHUE
3JIEKTPOHHOM ONTHKH.

3.4. AKCHabHO-CUMMETPUYHOE MarHUTHOE TMOJIe

3.5. @yHKIMOHAJIBHAS cXeMa JIEKTPOHHOM nyniku. DopMupoBaHue 3IEKTPOHHOIO JIyda

3.6. ®usnueckue MpoIeCcChl, MPOTEKAIOIINE B MPOCTpaHCTBE aperda. JleiicTBue cOOCTBEHHOTO
MIPOCTPAHCTBEHHOIO 3apsi/ia B 3JIEKTPOHHBIX MyYKax

4. Ocnosuvl eenepauuy 1a3zeprHo20 usaydenus. Texnonocuueckue aa3eprvle UCHOYHUKY

4.1. AtomHBbIe nepexonbl. CHOHTaHHOE U BBIHYXJIEHHOE U3i1y4eHne. HaceleHHOCTb
OHEPreTUYECKUX ypoBHEW. VIHBEpCcHs HACEIIEHHOCTH.

4.2. JIByxypoBHEBas Hakauka. AMMUa4HbIN Ma3ep. Tpex- 1 YeTbIpeXypOoBHEBasl CXEMa HAaKauKU.
CriocoObl HaKa4YKH J1a3epoB.

4.3. ®opmupoBaHHEe Ja3ePHOTO MyYKa B pe30HATOpe. Y IIMPEHUE TMHUIN BBIHYXIEHHOTO
W3IIy4CHHUS.

4.4. [IpononbsHO-TIONIEpEYHBIE MOJIBI JTa3zepa. CeNeKus TUHUN U3ITydeHHS JIa3epa.
OaHOMOIOBEIH peskuM paboTsl Jazepa. Moaymsius 1o0poTHOCTH. CrTOCOOBI MOTYIIALIUN
JTIOOPOTHOCTH.

4.5. Aromapusie na3epsl. Korncrpyknus He-Ne nazepa. Jlazepsl Ha HOHAX HHEPTHBIX Ta30B.
KoHcTpykuus aproHoBoro jiasepa.

4.6. Monexynsapnsle nazepbl. CO2-naszep. I'azoquHamuueckue na3epbl. XUMHYECKHUE JIa3€PHI.

4.7. TBepaotenbHble Ja3epsl. PyOnHOBBIN a3ep. Jlazepsl Ha cTekie ¢ HeoaumoM. Jlasepsl Ha
AUT ¢ HeogumoM.

4.8. [TonynmpoBOJHUKOBOE JIa3€pPHI.

4.9. Jlazepsl Ha KpacUTENAX (KMJIKOCTHBIE).
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4.10. BoJIOKOHHO-ONITHYECKUE JIa3€PhI.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1.
. DJeKTPOHHBIE SBJICHUS B METaIJIax;

. DIIEKTPUYECKOE U MATHUTHOE I10JIE B BAKYyME;

. JIBU>KEHME 3apsDKEHHBIX YacTHUI B 3JIEKTPUYECKOM U MarHUTHOM IOJISAX;
. UaTepdepennus ceera;

. [lonspusanus ceera;

. 'eomerpuueckas onruka;

. ®orometpus;

. DneMeHTHl (PU3NKN aTOMOB U MOJICKYIL.

O 01O L A W

DIIEKTPUUYECKHI TOK B MPOBOAHUKAX, )KUJIKOCTSX U ra3ax;

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunsl (I'K)

OOcyxxnenue wmartepuaioB Mo kedcam pazzaena "VICTOYHMKHM DHEPruu TEPMUUYECKUX
npoiueccoB”

OOcyxeHne mMarepualloB MO KeicaMm pasfena "DJIEeKTpOAYrOBble MCTOUYHUKHU DHEPIHH.
[1na3MeHHbIe TEXHOIOTHYECKUE UCTOYHUKN YHEPTHH"

OOcyxneHne maTepualioB MO KeWcaM paszena "DJIeKTPOHHAs ONTHKA. JJIEKTPOHHO-
Jy4eBbl€ UCTOYHHUKHU YHEprun"

OO6cyxeHne MmaTepuaioB 1o keiicam paszena "OCHOBBI FeHepalluy J1a3epHOT0 U3IyYeHHUs.
TexHonornueckue ga3epHble HCTOUHUKN"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00y4EHUs
0 IUCIUTUINHE
(B COOTBETCTBUH C pa3aesoM 1)

Kol uaankaTopoB

Howmep paznena

JUCUUILIUHEI (B

COOTBETCTBUH C
n.3.1)

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

3HATh:

¢dbuznveckue npuHIUIbl reneparuu K119,
MPUMEHSAEMBIX B TEXHOJOTUYECKUX IEIISIX

OIIK-1(Kommerenius)

Kontponbnas padora/KonTponbsHas padora Ne2.
DJNEeKTPOHHAS ONTHKA. DIIEKTPOHHO-ITY4EBbIC HCTOYHUKH
SHEPrUu

Kontponsnas padora/Kontponsaas padora Ne3. CBeToBo#
Jy4 ¥ ero cBoiictBa. OCHOBBI T€HEPALIUH JTa3€PHOTO
H3JTYYEHHUS.

YCTPOMCTBO UCTOUHUKOB renepanuu K119

[IK-17(KomneTeHuust)

KonTponbnas pabora/Kontponbnas padora Nel. ctounuku
SHEPTUU TEPMUUYECKUX MPOLIECCOB. DIEKTPOTYTOBBIC
UCTOYHUKHU dHepruu. [Ima3menHbie TEXHOIOTHYECKre
HMCTOYHHUKHU YHEPTHUHU.

Kontponsnas padora/KonrponbHas padora Ne4.
TexHoJIorHYeCcKue Ja3epHble HCTOYHUKU

YmMmeTh:

HCIIOJIL30BaTh OCHOBHBIE METOIEI
pEeryJaupoBaHUs SHEPTETUYECKUX U
TEXHOJIOTHYECKUX MapaMeTPOB
ncrounukos K119

OIIK-1(Kommerenius)

Kontponbnas padora/Kontponsnas padora Nel. Ucrounuku
SHEPTUHU TEPMUUECKHUX MPOIECCOB. DIEKTPOIYTOBbIE
HCTOYHHUKU DHCPIUH. IIma3zMeHHEIEe TEXHOJIOTHYECKHE
WCTOYHUKHU DHEPTHH.

KonTponbnas padora/KontponbHas padota Ne3. CetoBoit
Jy4 U ero cBoiicTBa. OCHOBBI T€HEPAIUH JIA3E€PHOTO
HU3JIYYECHUS.

OCHOBBIBaTh BbIOOP HcTouHMKOB KI1D
10/ KOHKPETHBIE TEXHOJIOTMYECKUE LIEIIH

ITK-17(KomneTeHtwst)

Kontponbnas padora/KonTponsnas padora Ne2.
DJEeKTpOHHAs ONTUKA. DIEKTPOHHO-TTy4eBbIe HCTOUHUKH
SHEPTUU

Konrtposnbnas pabora/Konrponbaas padora Ne4.
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‘ TexHoyornueckue JIa3€PHBIC HCTOYHNKHN
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 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 peanuzaruu: [lncemennas padota
1. Konrponbnas padora Nel. IcTOUHUKH SHEPTUU TEPMUUYECKHX POLIECCOB. DIEKTPOIYTOBbIC
UCTOYHUKH dHeprud. [1mazmenHblie TexHonornueckne NCToOUHUKY 3ueprun. (KourponapHas
pabora)
2. KontponpHas pabota Ne2. DnekTpoHHAs ONTHKA. DJIEKTPOHHO-JTYYEBbIC HCTOYHUKHA SHEPTUH
(KonTponwHnas pabora)
3. Kontponbnas pabota Ne3. CeToBoii 1yd u ero cBoicTBa. OCHOBBI FeéHEpaluy Ja3epHOTro
usnyuenus. (KonrponbHas padota)
4. KontponbHas padora Ne4. TexHonoruueckue nazepabie HcToUHUKH (KoHTposabHas paboTa)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIINHBI SBJISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp Nes)

B auniom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. bymma, B. O. ®u3nueckre 0CHOBBI T€HEPALUY KOHIEHTPUPOBAHHBIX TOTOKOB DHEPIHH :
VY4eOHoe nocobue no Kypey "®uznyeckne OCHOBbI FeHepallui KOHIIEHTPUPOBAHHBIX ITOTOKOB
sHepruun" /Ui CTY/IEHTOB M0 HampasieHuto "TexHomornyeckue MauHbl 1 odbopynoanue” / B. O.
bymwma, B. M. bopoBuk, P. B. Poxsikuna ; Pen. B. M. Kauanos ; Mock. suepr. ua-t (MOU TY) . —
M. : U31-80 MDH, 1999 . — 104 c. - ISBN 5-7046-0452-8 : 6.20 ;

2. Teopus CBapOYHBIX MPOLIECCOB : YUEOHUK /7S BY30B 110 crienuaibHocTy "O0opynoBaHue U
TEXHOJIOTUS cBapoyHoro npoussoactsa” / B. H. Bonuenko, u nip. ; Pen. B. B. ®ponos . — M. :
Bricmias mkomna, 1988 . — 559 ¢.: 1.60 .;

3. Aiixnep, 1O. Jlazepsl. UcnonHenue, ynpasieHue, npuMeHenue : nep. ¢ vem. / 0. Aiixuep, I'. U.
Atixyep . — M. : Texnocdepa, 2008 . — 440 c. — (Mup ¢usuku 1 Texaukn) . - ISBN 978-5-948361-
67-3 .;

4. boiikoB B. H.- "TexHonorust u 060pynoBaHue 3J1IeKTpOHHO-Ty4eBoi oOpadoTku" Y. 1,
W3narensctBo: "MI'TY um. H.D. baymana", Mocksa, 2009 - (36 c.)
http://e.lanbook.com/books/element.php?pll_id=52151.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpam;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;
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4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemenus

Homep aynuropun,
HaMMEHOBaHUe

OcHalenue

VYyeOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUN U TEKYIIETO
KOHTPOJIA

Bb-103, YuebHnas
aymutopus kad. "TM"

napTa, CTOJ IPenoaBarTess, CToJ
KOMITBIOTEPHBIH, CTYI, KA IS
JIOKYMEHTOB, TyM0a, T0CKa MeJIoBas,
MYJIbTUMEIUMHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIbHBIN, KOHAULIUOHED

Y4eOHbIC ayAUTOPHH TS
MIPOBE/ICHUS MPAKTHUCCKUX
3aasatuii, KP u KII

b-103, YuecOuas
aymutopus kad. "TM"

napTa, CTOJI MMPEeroIaBaTelis, CTOM
KOMITBIOTEPHBIH, CTYJI, MKad s
JIOKyMEHTOB, TyMOa, J0OCKa MeJIoBasl,
MYJIbTUMEMUHBIN TPOSKTOP, IKPaH,
KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIIHOHED

YuebHble ayIUTOPUH IS
IIPOBEICHUS
MIPOMEXKYTOUHOU
aTTecTaluu

b-103, YuecOnas
aymutopus kad. "TM"

napTa, CTOJ PEnoiaBaTesi, CTOJ
KOMITBIOTEPHBIH, CTYI, KA s
JIOKYMEHTOB, TyM0a, T0CKa MeJloBas,
MYJIbTUMEIUUHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIbHBIN, KOHAULIUOHED

I[Tomemntenus aiis
CaMOCTOSITENTLHOUN pabOTHI

HTB-302, UnTanbpHbIi
3aj oTzeNna
00CITy>)KMBaHUS
yueOHO TuTepaTypoit

CTYyJI, CTOJ HHCBMGHHBIfl, KOMITIBIOTCPHAA
CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED
MEePCOHAIbHBIN

ITomemenus s
KOHCYJIbTUPOBaHUsA

b-103, Yuebuas
ayauropus kag. "TM"

napTa, CTOJ MPEToIaBaTelisl, CTOJ
KOMIIBIOTEPHBIN, CTYI, MKad A
JIOKYMEHTOB, TyMOa, JJOCKa MeJIOBasl,
MYITBTUMEAUUHBIN IPOEKTOP, SKPaH,
KOMIIBIOTEP NEPCOHAIBHBIN, KOHIUIIHOHED
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KOHHGHTpHpOBaHHBIe ITOTOKH SHCPIUHU U (i)I/IBI/I[IGCKI/IC OCHOBBI UX I'CHCpAlIUH

IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
KoHntponbhas padora Nel. ICTOYHHKHM 3HEPTUU TEPMUUYECKHUX MTPOIIECCOB. DIIEKTPOYTOBbIE
MCTOYHMKH dHepruu. [1na3zMennble TexHomoruueckne uctouHuku sueprun. (KonrposnbHas

KM-1

KM-2

KM-3

KM-4

pabora)

Kontponbnas padora No2. DiIeKTpOHHAs ONTHKA. DICKTPOHHO-JIy4eBbIe HCTOYHUKU YHEPTUU

(KonTponwsHas pabora)

Kontposnbnas pabora Ne3. CBeToBoi#t J1yd 1 ero cBoiicTBa. OCHOBBI FeHEpAIUH JIA3EPHOTO

usnyuyenus. (Koutponbnas padota)

KonTponbras padorta Ne4. Texnonoruueckue jtazepHbie ncrounuku (KonTponbraas padoTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnupexe KM- | KM- | KM- | KM-
Howep Pazpen nucnurimmHbl KM: L 2 3 4
paznena Henens 8 12 16 18
KM:
1 VICTOYHMKH SHEPTUU TEPMUUYECKUX IPOLIECCOB
11 M cTOYHMKHM SHEPTUH TEPMUYECKUX IIPOLIECCOB + + +
1.2 I"azoBoe mmams + + + +
2 DNeKTPOayroBble HCTOYHUKY 3Hepruu. [1nasmennsie
TE€XHOJIOTMYECKHE HCTOUHUKH SHEPTUU
2.1 Crpoenue anexkrpuueckoit nyru. BAX nyru + + +
DneMEeHTapHBIE TPOLIECCH B IIJIa3Me AYTH: TEPMHUYECKAs]
29 MOHM3AIMS; TOTEHIal MOHU3AlMK; (POTOMOHU3AUS; + +
' JIeMOHU3AIMSL; 3TyUYEeHUe M1a3Mbl; 3G EKTUBHBIN
NOTEHIIMa]l HOHU3AIluU
OMHCCHOHHBIE TIPOLIECCH] HA IOBEPXHOCTH TBEPABIX TEI:
23 TepMOaIeKTpoHHas smuccust; 3¢ ekt LLloTTku; TyHHETbHBIE + +
' nepexobl; (OTOIMHUCCHS; BTOPUYHAS SMUCCHS; IIJICHOYHBIE
KaTOJIbl
2.4 Bananc sneprum nyru. MarautHoe none ayru. [lunu-spdexr | + + + +
BnusiHue MarHUTHOTO MOJISL HAa AYTY: IPOJOJIBHOE U
2.5 MOIIEpEYHOE MAarHUTHOE MOJIE€; BHEIITHEE ITONIEPEYHOE + + + +
MarHUTHOE I10JIe; Bpallaromasics ayra; Oerymas ayra
2.6 OCOOCHHOCTH AYTH TIEPEMEHHOTO TOKAa. BEeHTHIIBbHBINA dpdexT | + +
27 [Ina3mennsle cTpyu B ayre. [InazMeHHbIN 1yroBo pasps. + + +
] XapakTepUCTUKH IJIa3MEHHOT0 HCTOYHUKA: CTENEHb
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MOHM3AINH T1JIa3Mbl; KBa3UHEUTPAIbHOCTh; TEMIIEpaTypa
TJ1a3MBbl.

Cnioco6 mosryueHus c)KaToi ayru. Busl mia3MeHHBIX

28 VCTOYHUKOB 3Hepruu. KoHCTpyKIIMY MJ1a3MOTPOHOB. ¥ i "
3 DNEKTPOHHAS ONTHUKA. DJIEKTPOHHO-JIy4€EBbIE HCTOYHUKH
SHEPruu
3.1 JIBU>KEHME JIEKTPOHOB B 3JIEKTPOCTATHYECKOM I10JI€ + +
39 JIBr>KEeHME IEKTPOHOB B MAarHUTHOM 110J1€. ONITHKO- + +
MEXaHUYECKast AaHAJIOTHSI
33 AKCHaIIbHO-CHMMETPUYHOE IEKTPOCTATUUECKOE I10JIE. + +
OcCHOBHOE ypaBHEHHE 2JIEKTPOHHOM ONTHKHU.
3.4 AKCHAIIBHO-CHMMETPUYHOE MarHUTHOE T10J1€ + +
35 DyYHKIMOHAJIbHAS CXEMa AJIEKTPOHHOMW IMYIIKH. + + + +
PopMupoBaHuE IEKTPOHHOTO JIyda
®Pu3ndecKue nIpouecchl, MPOTEKAOIINE B IPOCTPAHCTBE
3.6 npeida. JleiictBue COOCTBEHHOTO MPOCTPAHCTBEHHOTO + + +
3apsJa B 3JEKTPOHHBIX MyYKax
4 OCHOBBI T'€Hepalyy JIa3€pHOT0 U3JIy4EHUSI.
TexHonornyeckue J1a3epHble HCTOUHUKH
AtomHuble niepexopl. CIIOHTaHHOE U BBIHYKJIEHHOE
4.1 n3nyyenne. HaceneHHOCTh SJHEPreTHYECKUX YPOBHEHN. + +
MHBepcHsi HACETIEHHOCTH.
JIByxypoBHeBas Hakauka. AMMHauHbli Mazep. Tpex- u
4.2 YeThIpeXypoBHEBas cxeMa Hakauku. CrocoObl HaKauKu + + + +
JIa3€pOB.
43 CDOpNiPIpOBaHI/Ie JIA3€pHOTO IIyYKa B pe30HATOpE. Y IIMPEHHE + + +
JIMHUH BBIHYKJEHHOIO U3JIyYEHUSI.
[IpononpHO-TIOTIEpEYHBIE MOBI JTa3epa. CeneKiust TNHUN
44 u3IydeHus jazepa. OTHOMOMOBBIN pexUM padoThI Ja3epa. + + +
Mopynsitust 106poTHOCTH. CTIOCOOBI MOYJISIIUN
JIOOPOTHOCTH.
Atomapusie nazepbl. Konctpykuus He-Ne nazepa. Jlazepst
4.5 Ha MOHAX MHEPTHBIX razoB. KOHCTpyKLMs aproHOBOrO + + + +
jasepa.
46 Mounexynapneie nazepbl. CO2-na3zep. ['a3oqunamudeckue + + + +
na3zepbl. XUMUYECKHUE JIA3EPBHl.
47 TBepaoTenbHble 1azepbl. PyouHoBsIi nazep. Jlazeps! Ha + + + +
' creksie ¢ HeongumoM. Jlazepsr Ha AUT ¢ HeomuMOM.
4.8 [TosrynpoBOIHUKOBOE J1a3€PBHI. + + + +
4.9 Jlazepsl Ha KpacUTENSAX (KUAKOCTHBIE). + + + +
410 | BoJIIOKOHHO-ONTUYECKHUE JIa3ephl. + + + +
Bec KM, %: | 25 25 25 25
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