MHUHHCTEPCTBO CelIbCKOro xossiicTsa Poccuiickoi denepaliy
(enepanbHOE TOCY1apCTBEHHOE OropKeTHOE 00pa3oBaTe/IbHOE YIPEKICHHC
BEICIIIETO 00pa30BaHHs
«CaMapekuii rocyJapcTBeHHbIH arpapHbId YHHBEPCHTET»

- N | YTBEPXJIAIO
Rt li’lf:l?']?{p"g_)@eﬂ]('rop 10 y4cOHOM,
AOKYMEHT MOAMNCAH SO pociATArenbHOM paGoTe
SNIEKTPOHHOW NOANMNCHIO SRR Mo_Jzibzi%};gli()ﬁ TOJTUTHKE
i3 ' 103, Kuposa
CepTudukar: 5 = .( i/LO Davunms)
oireisomDicsenTEe (Vo (SR
Deicteutener: ¢ 27.05.2024 go 20.08.2025 A
. e S 20 ZFr.
J

PABOUYASI TIPOI'PAMMA JUCHUIIJIAHBI

OCHOBBI B'HEPFETI/IKI/I

Hanpapienue 11oarotoskt: 35.03.06 ArpouiKenepus

[Tpoduib: «InexTpoobopyI0BaHHE U SNEKTPOTEXHONIOIHAY
Haszaxue kadeapbl: « DIeKTpU(YUKALMS 1 ABTOMATH3ALH ATTIO»
Kpanudukanyst: baxaiasp

dopMbl OOYUYEeHUs: 04HAasI, 3204YHas

Kunens 2024



1 IIEJIb M 3AJIAYA OCBOEHHWS YUYEBHOM JJUCHUTLTAHBI

Llenbro

HN3Yy4YCHUIA

TUCIUATLIINHBI

«OCHOBBI

9HCPIrCTUKN ABIIACTCA

(I)OpMHPOBaHI/IC Y CTYACHTOB CUCTCMBI KOMHGTGHHI/Iﬁ M pCIICHUA MHKCHCPHBIX 34141,
CBA3aHHBIX C paCYCTOM SHCPIrCTHICCKOI'O O60py,Z[0BaHI/IH BHCKTPOCTaHHHﬁ.
]_IJ'ISI JOCTHIKCHHA MOCTaBJICHHOMN eI IIPpU OCBOCHHUHU JHCHUILIMHBI PCHIAROTCA

CIICAYIOIINE 3a]1auu:

— M3yYECHHE TEOPETHYECKHX OCHOB IMpeoOpa3oBaHMs MEPBUYHOM HSHEPruM B
ANEKTPUYECKYIO SJHEPTHIO;
— O03HAKOMJICHUE C HOBEHUIIMMHU TEXHOJOTHUSIMHU IMPOU3BOJACTBA BJEKTPOIHEPIHUU Ha

3JICKTPOCTAaHIHAX,

— IIOJIYYCHHC HABBIKOB paCdCTa OCHOBHOI'O S9HCPICTUICCKOI'O O60py,Z[OBaHI/I}I.

2 MECTO YUYEBHOM JUCHOUIIJIMHBLI B CTPYKTYPE OIIOII BO

Jucuummaa b.1.B.JIB

«OCHOBBI

SHEPTETUKI

otHocuTcss K Onoky b.1

Jucuurminabl (MOAyJK) y4eOHOrO MiiaHa, BApUaTUBHAS YaCTh.
JucrumimHa n3ydaeTcs B 5 ceMmectpe Ha 3 Kypce B 04HOM hopme oOydeHus, B 5
U 6 ceMecTpax Ha 3 Kypce B 3a04HOM Gopme 00ydeHHsI.

3 KOMIIETEHIIUA

OBYYAIOIIETOCH,

O®OPMUPYEMBIE

B PE3YJIBTATE OCBOEHUA JUCIUITIJIMHBI/OKUTAEMBbBIE

PE3YJIBTATDBI

OBYYEHUA 1§00

IMPOI'PAMMBI TUCHHUTIJIMHBI

SABEPIIEHUUA

OCBOEHUA

[Ipomiecc m3ydeHUss NUCHMIUIMHBI HAampaBieH Ha (HOPMHUPOBAHME CIEAYIOIIUX
komrieteHimii (B coorBercTBun ¢ ®I'OC BO u TpeboBanusIMU K pe3ybTaTaM OCBOCHHS

OTIOIT):

Ko n HaumMeHnoBaunue

Ko u HaumMeHoBaHue

[IepedyeHp muIaHUPYEMBIX PE3YyIbTATOB

KOMIIETEHIINH MHIMKATOpa JTOCTHKEHUS o0yueHus
KOMITIETEHIINH 10 TUCHUIUINHE
I1K-1. Opranuzanus NJ-1 Ucnonb3yet 3HaHUA 3Haer OCHOBBI npeoOpa3oBaHus

AKCIUTyaTaluu
CEJILCKOXO03AMCTBEHHON
TEXHUKH B OpraHU3alun

OCHOB IIpeoOpazoBaHus
NEPBUYHOMN SHEPTHH B
AIIEKTPHUYECKYIO DHEPTHUIO
IPU AJIEKTPOCHAOKEHU U
CEIbCKOXO035CTBEHHBIX
notpeduTenei

IIEPBUYHON DHEPIUU B JIIEKTPUYECKYIO
sHepruto. COBpEMEHHBIE TEXHOJIOTMH
MIPOU3BOJCTBA  DJIEKTPOIHEPTUU  JUIA
CeNbCKOXO035CTBEHHBIX NOTpedUTENIEH

Bnageer HaBbIKaMH pacueTa OCHOBHOIO
SHEPreTHYECKOT0 o0opynoBaHus,
MPUMEHSEMOT0 TIPH AJIEKTPOCHAOKEHUS
CEJIbCKOXO03SUCTBEHHBIX MOTpeOuTENEH




4 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

4.1 O6beM NUCIUILIMHBI U BUJIbI Y4eOHON paboThI
OO61mmas Tpy10eMKOCTh JUCIIUILIMHBI COCTaBIIsACT 3 3aueTHhIC eauHuIlbl, 108 Jaca.
JJIS OYHOM (popMBI 00yUECHUA

TpynoemMkocTh Cemectpsl (KO-
JTUCITUTUTHHBI BO HEJNIETh B
. cemecTpe)
Bun yue6HOI paboThI
Ayt P Bcero O6bem 5
4acoB KOHTaKTHOMN
(18)
paboThl
AyauTopHble 3aHATHS (BCEro) 36 36 36
B ToM yucne: | Jlekium (JI) 18 18 18
IMpaxrrueckue 3austus (I13) 18 18 18
6 m.u. 8 hopme npaxmuuecxou
Nn0020MO6KU 18 18 81
amocTosiTeJibHas padora cryaenrta (CP
C P ynenta (CPC) 72 0,25 72
(Bcero), B TOM YHCIIE:
CaMocTosTenpHOE U3yUeHUE
TEOPETUYECKOTO MaTeprasa u 59 - 59
CPC MOATOTOBKA K JIEKIIUSIM
B cemecTpe: | [loaroroBka Kk mpakTHUECKUM 9 i 9
3aHSITHIM
3auer 4 0,25 4
Bujx npome:kyTouHOi#i aTTecTanmum (3a4er, O i sauer
IK3aMeH)
OO0mast TPyA0eMKOCTb, 4. 108 36,25 108
O01asi Tpy10eMKOCTb, 3a4€THbIE eAMHUIIbI 3 - 3

JJIs1 32049HO# (hopMBI 00yUEeHUA

TpyaoeMKocTh CemecTpsl (K0JI-BO
JUCITUTUIAHBI HEJIelIb B CEMECTpE)
Bun yue6GHOI paboThI Beero | Obbem
YacoB |KOHTAaKTH 5 6
ol
paboThI
AyauTopHbIe 3aHATHA (BCEro) 8 8 2 6
B TOM YHCJIE: Jlexuuu (JI) 4 4 2 2
[Tpaktrueckue 3ansatus (I13) 4 4 - 4
6 m.4. 8 popme npaxmuiecxkou 4 4 i 4
n0020Mo6KU
CamocrosTeabHasi padora cryaenra (CPC) 100 0.25 34 66
(Bcero), B TOM YHCJIE:
CaMoCTOSATENBPHOE U3yUEHUE
TEOPETUYECKOT0 MaTepuasa u 92 - 34 58
CPC MOATOTOBKA K JIEKIIUSIM
B cemectpe: | [loaroroBka K mpakTHYECKUM 4 ) ) 4
3aHITHIM
3auer 4 - 4




Bujx npome:kyTouHoii aTTecTanuu (3auer, O 0,25 i O
JIK3aMeEH)
OO6mast Tpy10eMKOCTb, 4. 108 10,25 36 72
OO01mast Tpy10eMKOCTh, 3a4€eTHbIE eINHUIIbI 3 - 1 2
4.2 TemaTn4eCKUH TUIAH JEKIIMOHHBIX 3aHATHI
JJIA OYHOM (popMBI 00yYeHUA

Ne TemaTnka JICKIIMOHHBIX 3aHITHNA Tpynoemkoct,
I./11. q

1 | OGuue BOonmpochl SHEPTETHKHU 2

2 | TerutoBble (KOHIEHCAITMOHHBIE) SJIEKTPOCTAHIIUN 2

3 | TeruioBbIe AIEKTPOIICHTPAIH 2

4 | ATOMHBIC IEKTPOCTAHIIUN 2

5 | [lapoBble, ra3oBble U MapoOra3oBble TYpOUHBI 2

6 | I'maposnexkTpocTaHIun 2

7 | ConHeuHble 3JE€KTPOCTAHLIUU 2

8 | BeTpoBbIe 3EKTPOCTAHIIUH 2

9 | Masas sHepreTuka 2

NTOI'O 18
JJIA 32049HOM GopMbl 00yUeHHs

Ne TemaTnka NEKIIMOHHBIX 3aHITHN Tpynoemkocte,
IL./11. q

1 | Ob1ue BOmpoCkl SHEPTETUKH 0,5

2 | TenoBble (KOHEHCAIIMOHHBIE) SJIEKTPOCTAHIIUN 0,5

3 | TenmoBbI€ 3JIEKTPOIICHTPATH 0,5

4 | ATOMHBIE JICKTPOCTAHIINHU 0,25

5 | [TapoBble, ra3oBbI€ M MapOra3oBble TYpOUHBI 0,25

6 | l'maposnexTpocTaHIuu 0,5

7 | ComHeuyHbIe JIEKTPOCTAHIIUN 0,5

8 | BerpoBble 2JI€KTpPOCTAaHIIUU 0,5

9 | Masnas sHepreTuka 0,5

UTOI'O 4
4.3 TemaTU4eCKUH TJIaH JIAOOPATOPHBIX pabOT

pil\go HaumenoBanue nabopaTopHoii paboThI prﬂoe:/[KOCTB’

ThI

IJJAHOM HE IPETYCMOTPEHBI




4.4 TeMaTU4eCKUH IJ1aH NPAKTUUECKUX 3aHATUN

ISt 0YHOM (hOpPMBI 00yUeHU s

No 11/, TeMbl NpakTUYECKUX TpynoemMkocTsb,
(ceMuHApCKNX) 3aHATUN 9.
*1 | PacueT mapameTpoB napa B NapOTYpOMHHBIX YCTAaHOBKAX 2
*2 | Pacuert pacxona TormBa B 3HepreTudeckux koriaax TOC u TOI] 2
*3 | Pacuer pasmenpHON BBIpaObOTKM 3aekTposneprun Ha KOC un 5
TEeIUIa B KOTEJIbHBIX
*4 | PacyeT mIOTHOCTH TETJIOBOTO MOTOKA 2
*5 | Pacuer npousBoaurensoctu TOI] 2
*6 | PacueTa MOITHOCTH THAPOIIEKTPOCTAHIIUN
*7 | PacueTa MOIITHOCTH COJIHEYHBIX DJIEKTPOCTAHIIUIMA 2
*8 | PacueTa MITHOCTH BETPOBBIX IIEKTPOCTAHIINI 2
*9 | Pacuet Harpy3ku notpebuTeneit A MUHUAJICKTPOCTAHITHIHA 2
UTOI'O 18

* - TeMbl IPAKTUYECKUX 3aHATUH, KOTOPbIE pean3ytoTcs B (popMe MpaKTUUECKON MOATOTOBKU

NJIA 32049HOM GopMbl 00yUeHHs

Ne 11/0L Tembl npakTH4YeCKUX TpyroemMKoCTb,
(ceMuHapCKHX) 3aHATUN 4.
*]1 | Pacuet pacxoja TorumBa B sHepreTrudecknx kotinax TOC u TOI] 2
*2 | Pacuet npomsBogurensHoctn TOI] 2
NTOI'O 4

* - TeMBI INPAaKTUICCKUX SaHHTHﬁ, KOTOPBIC pCAIN3YIOTCS B Q)opMe HpaKTquCKOﬁ IIOATrOTOBKH

4.5 CamocrosrenpHas padbora

JJIS OYHOM (popMBI 00yUEeHUA

Howmep
pazzaena
(19eMbr)

Bun camocTositenbHON

paboThI Ha3zanue (cozmepsxanue paboThI)

O0newM,
aKaJl. 4acsl

3akperuieHue TEOPETUYECKOTO
Marepuaia B  COOTBETCTBUU  C
coAep>KaHuEM JIEKITMOHHBIX
3aHATHIA. CamocrosTenbHOe
V3Y4YCHUE OCHOBHOH 51
JOTIOJTHUTETIbHOU JUTEPATYPHI,
MOMCK H cOop HHpOpMAIMH TIO
JUCUUIUIMHE B  TMEPUOJUYECKUX
MEYaTHBIX U UHTEPHET-U3JAaHUAX, HA
ouIMaTbEHBIX cairax o

CJICOYIOIIHNM BOIIpOCaM:
OKOJIOTHYECKHE acTIeKThI SHEPTETHKH.
TepMonnHaMU4ecKHui LUKII ra3oBoi
TypOuHbl. TepMOOMHAMUYECKHE  LIUKIIBI
ATOMHBIX 3JIEKTPOCTAHIIHH.
bruosnepreTnyeckre yCTaHOBKH.

CaMocTosgTenbHOe
M3y4Y€HHE TEOPETHUECKOTO
Marepuaia U IoJAroTOBKa K
JIEKIIUAM

59

Pabota ¢ ydeOHO-MeTOaMYECKOU
JUTEpaTypoll  Kypca, pabora ¢
y4eOHBIM MaTepHalioM, OTBETHI Ha

IToaroroBka k
MPAKTUYECKUM 3aHSITUAM




KOHTPOJIbHBIC BOITPOCHI

[ToaroroBka k 3a4yeTy

HOBTOpeHI/Ie u 3aKPCIICHUC
HN3Y4YCHHOI'O MaTcpuraja.

NTOI'O

72

JJIs1 32049HOM (hopMBI 00yUeHUsA

Howmep
paszena
(Tembl)

Bun camocTosgarenbHON
paboThl

HasBanwue (comepsxanue paboThI)

O0OnewM,
aKaJ. 4achl

CamMocCTOsTeNbHOS
HN3YUYCHUEC TCOPECTUUCCKOTO
Marcpuraja U rnmoaAroToBKa K
JICKIOHUAM

3akperieHue TEOPETUYECKOTO
Marepuajla B  COOTBETCTBUM  C
COJIEpXKAHUEM JICKIIMOHHBIX 3aHATHUM.
CamMocTosTenpHOe U3Yy4YEHUE
OCHOBHOM u JIOMOJHUTEIBHOM
JUTEpaTypbl, MOUCK U  cOop
uHpopMauK TO JAUCHUIIAHE B
MEPUOUYECKUX MeYaTHBIX 51
WHTEPHET-U3JIaHUSX, Ha
ouIaTBEHBIX caiitax o

CJICOYIOIIHM BOIIPpOCaM:

OHepreTuka — HCTOPUYECKHE, COIMAJIbHBIE
1 3KOJIOTUYECKUE ACTICKTHI.

[lonstue o temnodukanmu. PaznenbHas u
KOMOWHHpOBaHHAs BBIpabOTKa
3JIEKTPO3HEPTUU M TEIUla. YCTPOWCTBO U
TexHoJornueckuit npouecc TII.

Pecypcer nmotpedisiembie ADC. Y cTporcTBO
U TOPUHIUO paboThl SACPHOTO PEaKTOpa.
KopmycHble  simepHble  peakTopbl — THIA
BBOP. KananbHele sIepHBIE pEaKTOPHI
tuna PBKM. IIpeumyiiectBa 1 Heg0CTaTKU
ADC ¥ nepcrneKTUBbI UX pPa3BUTHS.
Hasnauenue, BHIBI W XapaKTEPUCTHKH
MapOBBIX TYPOUH.

Conneunast SHEPTHSL. ConHeuHbie
SHepreTuueckrue ycraHoBKU. CoJHEUHbIE
(hoTodIIEKTpUUECKUE YCTaHOBKH.
buosnepreTrnyeckie yCTaHOBKH.

92

Iloaroroska K
[IPAKTUYECKUM 3aHATUAM

Pabota ¢  y4eOHO-METOIUUYECKOM
JAUTEepaTypoil Kypca, paboTta Haj
yueOHBIM MaTepuajoM (yueOHHKa,
HOPMAaTHUBHBIX JTOKYMEHTOB,
JOTIOTHUTENLHON JINTEPATyphl, B TOM
qrcie c MaTepHaiaMu,
NOJyYCHHBIMH 10 ceTu MHTepHer),
OTBETHI HA KOHTPOJIbHBIC BOTIPOCHI.

IToaroroBka K 3a4eTy

IloBTOpeHUE u 3aKpeILICHUE
M3Y4YEHHOI0 MaTepHuaa.

NTOI'O

100




S METOAUYECKUE PEKOMEHJALIUU 11O U3YUYEHUIO JUCHUIIJINHBI

[Ipu o3HakoMyeHHHM ¢ pabodell MPOrpaMMON TUCIUIUIMHBI 0CO00€ BHHMAaHHE
cienyet oOpaTUTh Ha BOTIPOCHI, BEBIHECEHHBIC ISl CAMOCTOSATEIHHOTO N3YICHHUS.

OcBoeHue AUCHUIUIMHBL CJIEAyeT HadyaThb C H3y4eHUs TpeOOBAHMI OCBOEHUs
JTUCIUIUTAHBI, O3HAKOMJICHHsI ¢ pabodeil ydeOHOW mporpammoit. [lpu usydeHun
JUCIHUIUTAHBL  BO3HUKIIUE BOIMPOCHI MOXXHO OOCYIUTh Ha KOHCYJIbTAIMSIX TIO
CaMOCTOSATENIbHON paboTe CTYACHTOB IOJ PYKOBOACTBOM ImpemnoaaBarens. Criemyet
PaBHOMEPHO paclpeeNiaTh BpeMs Ha CaMOCTOATEIbHYIO paboTy IO BBINOJIHEHHUIO
MPaKTUYECKUX PabOT, CaMOCTOSITEIIBHYIO Pa0OTy IO TMOATOTOBKE K MPAKTUYECKOMY
3aHATHIO. BOmpockl Mo TeopeTHdeckoMy KypCy, BBIHECEHHBIC HA CaMOCTOSITEIIBHOE
M3y4YCHUE, CTOUT M3YYUTh Cpazy MOCIe MPOYUTAHHOW JICKITMH, TIPU ITOM COCTABIISISA
KOHCIICKT TI0 BOIIPOCY, IOMECTHB €T0 B TETPAIU C JICKIIMOHHBIM MAaTEPHUAIOM.

JIJist  yrIpoIieHusT CaMOCTOSITEIPHOW TIOJTOTOBKHM W CAaMOIIPOBEPKHA YCBOCHHUS
Kypca ObUI pa3paboTaH KOHCHEKT JIeKUUWA JJIsi CaMOCTOSATEIBHOTO HW3YYCHUS
CTYJICHTaMU JUCIUTIINHBI.

[Tpu uzyuenun tembl « TernoBbie (KOHACHCAIIMOHHBIE) AIEKTPOCTAHIIMMY 0C000€
BHUMaHHE HEOOXOJMMO YICIUTh TEPMOJMHAMUYECKUM IpolleccaM, MPOTEKAIOIMIUM B
HHEPTreTUYECKOM 000PYI0OBAHUH AIIEKTPOCTAHIIUH.

[Ipu pabGore c¢ mnuTepaTypoil cienyeT oOpaTUTh BHHMAaHUE HA HCTOYHUKH
OCHOBHOM U JIOMOJIHUTENLHOM JIUTEpaTyphl, IPUBEJCHHBIE B paboueit nporpamme. Jljis
OOJbIIEr0  TPEACTAaBICHUS O  JUCHUIUIMHE  BO3MOXKHO  O3HAaKOMIIGHHE  C
MePUOTNYECKUMH M3AaHUSIMU TTOCICTHUX JIeT, THTEepHEeT-HCTOYHUKAMH.

[Ipy TOATOTOBKE K 3a4eTy CIEAYET M3yUYNUTh KOHCIIEKTHI JICKITUH, MPAKTHICCKUX
3aHATHH W PEKOMEHAYEMYIO JIUTepaTypy. PeKOMEHIyeTcs IIMpPOKO WCIOJIb30BATh
pecypcol OBC OubIMOTEKH aKageMUH.

6 OCHOBHAS, JOITOJIHUTEJIBHASA IUTEPATYPA, IPOT'PAMMHOE
OBECHEYEHUE U PECYPCbl UHOOPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «<MHTEPHET»

6.1 OcHoBHas nUTEpaTypa

6.1.1. Jlebenen, B.A. OcnoBbl 3HepreTuku [ Tekct]: YuebHoe mocodue / B.A.
Jle6enen, B.M. Iluckynos. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2023. - 140 c.
https://reader.lanbook.com/book/323090#2.

6.1.2. IOnaes, 11.B. Bo3oOHOBIIsIeMble UICTOUHUKU dHEPruu [TekcT]: YueOHuK s
By30B / 11.B. IOnaes, 10.B. [layc, B.B. I'amara. — 2-¢ u3x., crep. — Cankr-IlerepOypr:
Jlans, 2022. - 328 c. https://reader.lanbook.com/book/195537#2.

HononnutenbHas nurepatypab.2.1. Ametuctos, E.B. OcHOBBI cOBpeMeHHOU
DHEPreTUKH [ DneKTpoHHOE u3nanue|. — M.: MU3natenscteo MOU, 2004. — 722 c.

6.2.2. beictpurkuii, I'.®. OcHoBsl sHepreTnku [Tekct]: Yued. mocodue / I'.O.
beictpurkuii. — M. : UHOPA-M, 2006. — 278.

6.2.3.be3pykux, [LII. Ucnionp3oBanue sHepruu Betpa [ Texct]/ ILIL. be3pykux. — M.:
Koimoc,2008. — 196¢.

6.2.4. Mexanuzamus 1 dJIeKTpuuKanus ceIbckoro xo3sicraa: : [Tekcr] : TeoperHy.
u Hay4H.-mipakT. XKypH. — M.: 2010— . — Exemec. —-ISSN0206-572X.

6.3. IIporpammHOE 0becTieueHue:



https://reader.lanbook.com/book/195537#2

6.3.1. Microsoft Windows 7 ITpodeccnonansuas 6.1.7601 Service Pack 1;

6.3.2. Microsoft Windows SL 8.1 RU AE OLP NL;

6.3.3. Microsoft Office Standard 2010;

6.3.4. Microsoft Office crangaprubiii 2013;

6.3.5. Kaspersky Endpoint Security mis Ousneca - crangaptaeii Russian Edi-
tion;

6.3.6. WinRAR:3.x: Standard License — educational -EXT;

6.3.7. 7 zip (CBOOOTHBIN TOCTYII).

6.4. Tlepeuenb MHGOPMAITMOHHO-CITPABOYHBIX CUCTEM U MPO(ecCHOHANbHBIX 0a3
JAHHBIX:

6.4.1. Hammonanbueiii nudpoBoit pecypc «PykoHT» [DneKTpoHHBIH pecypc]| —
Pexxum moctyma: http://rucont.ru

6.42 3BC «Jlaub» [DnektpoHHBId pecypc]. - Pexum  pocryna:
http://e.lanbook.com

6.4.3. DnexkTpoHHO-0nMOMoTeuHas cucrema [IPRbooks [DnextpoHHbIil pecypc] —
Pexxum noctyna: http://www.iprbookshop.ru

6.4.4.POCCTAHIAPT  ®epepanbHOE  areHTCTBO MO  TEXHUYECKOMY
PEryJINPOBAHUI0O M METPOJOTMH [DNEeKTpoHHBIM pecypc] — Pexumm gocrymna:
https://www.gost.ru/portal/gost/

7 MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JTUCHUIIJIMHBI

Ne Bun yuebHoii Haumenosanue OcHaNIEHHOCTH CIIENUATIbHBIX
I1./1I. paboTsl cHenuanbHBIX* TOMEIIEHUN U TMOMEIICHUI ¥ TOMEIIEHUN IS
HOMEIICHUN I CaMOCTOSITEIFHON paOOThI
CaMOCTOSITEIbHON PabOThI
1 Jlexkmuu Yuebnas  aymuropuss  ans | Cnenuanu3upoBaHHAS yaeOHast
MPOBEACHHUS 3aHATUN | MeOeNNb, TEXHUYECKHE CpPEJICTBa
JIEKIIUOHHOI'O TUMNA | 00y4YeHUS: MYJIbTUMEIUHHBIN
(aymutopuum Ne 3119, 3218, | mpoeKkTop, CTalMOHAPHBIM WK
3318, 3316, 3308, 3313). MobunpHBIH [TK (HOYTOYK), 2KpaH.
2 JlaGopatopusie | JlabopaTopus YyeOHble HATTISAHBIE CTEHIBI
paboThI AIEKTPOCHAOKEHHS, «Texnonornueckas cxema TOL»,

1ab0paTopHsl IIMEKTPOTEXHUKH | « DMeKTporHepreTrka Poccumy.
1 2JIEKTpOHUKH, (aya. 3313)

3 | CamoctosarensHas | [lomemnienue s | Cnieuuanu3upoBaHHas — yuyeOHas
pabora CaMOCTOSITEIbHOU paboTel | MeOenb, MyJIbTUMETUAHAS
oOy4aromumxcs oOyuaromuxcst  (aya. 3210, | anmapatypa, MepCOHAJIbHBIC

3306) KOMIIBIOTEPHl C BBIXOJIOM B CETh
WNHuTtepHer

8 DPOH/J OLHEHOYHbIX CPEACTB JJIA INPOBEJEHUA
MMPOMEXYTOUYHOM ATTECTAIIMA



http://rucont.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.gost.ru/portal/gost/

8.1 Buabl u ¢popMbI KOHTPOJIA M0 TUCHHUILIMHE

KoHTposb ypoBHSI yCBOEHHBIX 3HAaHUM, OCBOCHHBIX YMEHUN M NPUOOPETEHHBIX
HaBBIKOB (BJIaJICHUI) OCYIIECTBISETCS B paMKaX TEKYLUIETO U NPOMEXKYTOYHOIO
KOHTPOJIS B cOOTBETCTBUU ¢ [lonokeHHeM O TeKylieM KOHTPOJIE M IIPOMEKYTOUYHOMN
aTTecTalluy O0y4YaroUIUXCs.

Texkymuil KOHTPOJIb OCBOCHHS KOMIIETEHIMM MO JUCUUIUIMHE IPOBOAMTCS NpPHU
U3Y4YCHUH TEOPETHYECKOr0 Marepuana, cAade OTYETOB IO IMPAKTUYECKUM 3aHATHAM.
TekyiieMy KOHTPOJIIO NOJIEKHUT MOCEIAEMOCTh 00YHYarOUUMUCS ayAUTOPHBIX 3aHATHI
1 paboTa Ha 3aHATHSX.

WMTOroBoM OLEHKOM OCBOCHMsSI KOMIETEHLIHMM SBISIETCS ITPOMEKYTOUYHAs
aTTectanus B (hopMe 3aueTa, MPOBOAMMAsS] C YUETOM PE3YJIbTaTOB TEKYIIETO KOHTPOJIS.

8.2 TunoBble KOHTPOJILHBbIE 3aIaHUsI MM HHbIE MaTepPHAJIbl, HE00X0IUMbIEe
JJIS1 OLEHKH Pe3yJIbTATOB OCBOEHHsI 00pa3oBaTeJbHOW NporpaMMbl B paMKax
Y4eOHOM TUCUMIIIMHBI

Ouenounvie cpeocmea 014 npoeedeHus1 meKyuieil ammecmayuu

TeMbl TPYIIIOBBIX U /WX UHIWBUIYAJIbHBIX MPAKTUUYECKUX U CUTYaIlHOHHBIX
3aJlaHuN

1. PacueT mapamMeTpoB napa B MapOTYpOMHHBIX YCTAHOBKAX.

2. Pacuer pacxona Tonusa B 3Heprerudeckux kortinax TOC u TOLI.

3. Pacuer pasnenbHOl BbIpaOOTKM 3iekTpodHeprun Ha KOC u Tera B
KOTEJIbHBIX.

4. Pacuer MJI0THOCTH TEIUIOBOTO MOTOKA.

5. Pacuer npousBoautenbHoctu TOLI,

[Ipumep BBINIOJIHEHUS 3aJaHUS

[Ipumep cUTyallMOHHOTO 3aIaHUS.
Pacuer pacxona TormBa B 3HEpreTudeckux koraax TOL]

3ananue: IlpuHumas, 4To ycTaHOBKa paboTaeT 1mo UMKy PeHKWHa, OnpenenuTh
4aCOBOM pacXoJ TOILIMABA.

Pacuer sHeprernueckux KoTiaoB TOL[ MpoM3BOAMTCS € YYETOM HW3BECTHOU
momHocti TypouH N=7000 kBt, ux koiaumyecTBa N=3, mapa HaMpaBiIsieMOTo H3
TypOMHBI Ha MPOU3BOJICTBO, MMapaMeTpamMu Mapa (HayalibHbIM JaBieHueM p; =40 6ap u
temmeparypoii t;=430°C u koHeuHbIM naBiIeHHEM py=1,2 Gap U TeMIepaTypoit t2=90°C),
KITI KOTenbHOM yCTAaHOBKH 1,.=0,83 , a TakKe TEIIOTHI CrOpaHHs TOILUIMBA QP
=28500 xJIx/kT.

1. OnpenensieM yaeabHbIH pacxo mapa o

i - 3600 /(B )

O_hl—hz'KF KBT ' 4),
rae sHTanenuio h; u hy, Haxomum mo h-s mmarpamme.( hy= 3300 x/[x/xr, h,=2200
kJK/KT).



dy == 33 /(B )
° T 33002200 - NAMETT

2. OmpenensieM 4acoBOW pacxo/1 mapa, HoTpedsieMblil TypOMHAMU
D,=n-N-d,, kr/u.

r7€ N - YUCJIO TYpOUH.
D, =3-7000-3,3 = 68730 kr/u.
3. Ilpou3BoauM pacyeT KOJIUYECTBO TEIJIOTHI, MOTPEOIISIEMOE TPOU3BOJCTBOM
an =D, - (hZ - hé),Kﬂ)}(/q,
rae h’,=Cy-t,, a t,=f(po). C,=4,19x x/kr K. h’,=4,19-363=1521 x/Ix/kr.
Qup = 68730+ (2200 — 1521) = 46,7 - 10° k/lx/q,
4. OnpenaensieM KOJUYECTBO TEIIOThI, COOOIIIEHHOTO Tapy B KOTEIbHOMN
Q =D, * (hy — hy), k[ /4;
Q = 68730- (3300 — 1531) = 121,4- 10° k/lx/4;
YacoBoii pacxon TorvBa B paBen

B= pLi
QH ) nKy
1214+ 10° 1)
= 28500-0,83 Kr /4.

OtBeT: YacoBoii pacxoj TomMBa coctaBisieT 5132 kr/u.

Kputepun u mikajga OIEHKM NPU OTYETE NPAKTHUYECKOW pabOThl M CUTYalMOHHBIX
3aJJaHUMN:

- OLIEHKA «3aYTE€HO» BBICTABIIACTCS CTYJIEHTaM, €CJIM OHU CBOOOJHO BIAACIOT
MaTepualioM, OPHUEHTHPYIOTCS B CXeMaX, 3HAlOT Ha3HAUYCHUE JJIEMEHTOB UX
XapaKTepUCTUKW U B3aUMOJICHCTBHUE, CBOOOJHO BJIAJICIOT METOJUKOM pacueTa
AHEPreTUYECKOro 00O0pYyAOBaHUs, TPAMOTHO M aApPTYMEHTHUPOBAHO OOOCHOBBIBAIOT
MOJTyYEHHBIC PE3YJIbTAThI;

- OIIECHKa «HE 3aYT€HO» BBICTABJISIETCS CTYJIEHTAM, HE BJIAJICIOIIUM
OCHOBOIIOJIAralOIIMMH 3HAHUSIMHU TIO TTOCTABJICHHOMY BOIIPOCY, €CJIM OHM HE MOTYT
MIPOYMTATh CXEMY, IMyTAlOTCSd B HA3HAUYCHHHM DSHEPIEeTHYCCKOr0 OOOpYJAOBaHUS U HE
MOT'YT UCTIPABUTh CBOMX OIITMOOK IOCJIC HABOASAIIUX BOIIPOCOB.

[lepedyeHb BONPOCOB K 3a4ETy:
DHepreTuka — ICTOPUUYECKUNA, COLIMATbHBIN, SKOJIOTUUECKUM aCIeKTHI.
. Buapl 3HEpreTMYeCcKuX pecypcos.
Oprannyeckoe TOMIUBO — HEBO30OHOBIIIEMbI HCTOUHHUK YHEPTHUU.
SnepHoe TOMIMBO — HEBO30OHOBIISIEMbIN UCTOYHUK SHEPIHH.
Bo300HOBIsIEMbIE HCTOYHUKU SHEPTHUU.
DNEeKTPOIHEPreTUKA: BUIbI M MPEUMYIIECTBA JIEKTPOIHEPTETUKH.
THUNBI TEMIOBBIX ANEKTPOCTAHIIUM.
OO11iee cBeICHUS O TEIJIOBOM AJIEKTPOCTAHLIUH.
OcHoBHBIE 35IeMeHTHI 1 puHIUI padboTel TOC.
10 TennoBast cxema napoTypOMHHOMN YCTaHOBKH.
11.TIpeumyiiecTBa, HEAOCTATKH U nepcneKTuBbl pa3Butus TOC.
12. Tennmodukarus 1 BUABI TEIJIOCHA0KEHHUS.
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13.Pa3nenbHas 1 KOMOMHUPOBaHHAS BBIPAOOTKA 3JIEKTPOIHEPTUU H TEILIa.

14.YcrporictBo u npunHnun padoter TOILI.

15.I'paduik TernoBoM HArpy3Ku TEIUIOCETH U paboTa BOJIONOATOTOBUTEILHON
ycTaHOBKM Ha TOLI.

16.Pecypcol, notpedisiembie ADC, ee MpOIyKIUS U OTXObI IPOU3BOICTBRA.

17.YcTpolcTBO M IPUHIIUI pabOTHI SAEPHOTO PEAKTOPA.

18.YcTpolicTBO KOPIIYCHOI'O peakTopa.

19.Cxema nByxkoHTYpHOU ADC ¢ BOJI0-BOASHBIM peakTopoM Tunia BBOP.

20.YcTpoiicTBO peakTopa KaHAJIBLHOTO THIIA.

21.Cxema ogHokoHTYypHOM ADC c kaHabHBIM peakTopoM PEMK.

22 IlpeumymiectBa u HenocTaTku ADC no cpaBHenuto ¢ TOC.

23.I1apoBble TypOMHBI: Ha3HaYEHHE, KJIACCU(UKALIMS U OCHOBHBIE XapaKTEPUCTHKHU.

24.Y CTpOICTBO M MPUHIIUT pabOThI MAPOBOW TypOHHEI.

25.YCTpOMCTBO U MIPUHIUI paOOTHI Ta30TYPOMHHOM YCTAHOBKH.

26.Y cTpoiCTBO U MPUHIUI pabOThI MapOTra30BOM TypOMHHOMN YCTaHOBKH.

27.I'uaposHepreTHUecKUe pecypebl. JHEPrusi BOASHOIO IOTOKA.

28.Tunbsl THAPOIHEPTETUUECKUX YCTAHOBOK.

29.CxeMbl UCIOJIb30BaHUs BOAHON SHEPTUH.

30.I'u1po3AeKTPOCTAaHIIMY U UX SHEPTeTUUECKOE 000PYyI0BaHHE.

31.MomnocTth I'DC 1 BeIpabOTKa SHEPTUH.

32.Conneunas sHeprusi. CoTHEUHbIE SHEPTETHUYECKHE YCTAHOBKH.

33.ConHeuHbIe KOJUIEKTOPHI.

34.Conneunbie (POTOITEKTPUUECKHE YCTAHOBKH.

35.0ueprus Betpa. Kimaccudukammst BEeTpOIHEPreTHIECKIX YCTaHOBOK.

36.YCcTpoiCTBO M PUHIIUI PAOOTHI BETPOIHEPTETUUECKUX YCTAHOBOK.

37.OCHOBHBIX MTApaMETPHI BETPOIHEPTETUUECKUX YCTAHOBOK.

38. buosHepreTnueckre yCTaHOBKH.

39.Crnoco0bI MOTy4YeHUs TEMIOBOU U AJIEKTPUUECKOM SHEPTUU U3 OTXOJI0B
CEJIbCKOXO035IUCTBEHHOT'O MTPOU3BO/ICTBA.

40.YCcTpoiiCcTBO ¥ MPUHIIUI PAOOTHI OMOIHEPTETUYECKUX DIIEKTPOCTAHITUH.

Kpurepun u mkana OleHKH 3a YCTHBIM OTBET HA 3a4€TE

1. OneHKa «3aumeno) BBHICTABISIETCS CTYJIGHTaM, €CJIM OHU CBOOOJIHO BIIAJICIOT
MaTepualioM, OPUEHTHPYIOTCS B CXE€MaX, 3HAlOT Ha3HAYeHUE DHIIEMEHTOB MX
XapaKTEPUCTUKU W B3aWMOJICWCTBHE, CBOOOJHO BIAJACIOT METOJMKOW pacuera
HHEPreTUYECKOro O0OpyAOBaHUS, TPAMOTHO W apryMEHTUPOBAHO OOOCHOBBIBAIOT
MOJIyYeHHbBIE PE3YNIbTATHI;

2. OmeHka «He 3aumeHo» BbBICTABISETCA CTYIAEHTaM, HE BJIJCIOIIUM
OCHOBOITOJIAralOIIMMHA 3HAHUSMU IO TMOCTAaBICHHOMY BOIPOCY, €CJIIM OHU HE MOTYT
MPOYUTATh CXEMY, MYTAIOTCS B HA3HAYEHUU HHEPreTUYECKOT0 OOOpYIOBaHUS U HE
MOTYT UCITPaBUTh CBOMX OIIMOOK MOCJIE HABOJASAIIUX BOMPOCOB.



8.3 Meroanueckue MaTepuajibl, onpeaessiioliue Mpoueaypbl OUEeHUBAHUS
3HAHUM, YMEHHUI, HABBIKOB M ONbITA JAEATEJbHOCTH, XapPaKTePHU3YIOIINX 3TAIbI
¢dopmMupoBaHusi KOMIETEHIIMH

OueHka 3HaHWM, YMCHHMH, HABBIKOB, XapaKTepusywolias J3Tamnbl (HOpMHUPOBAHUS
KOMITETCHIIUH 110 AUCIUIUTHHE « OCHOBBI YHEPTeTUKIY MPOBOAUTCS B (POpME TEKyIIEH 1
IIPOMEXKYTOUYHON aTTECTALNH.

KoHTponb TekyIieil ycrmeBaeMocTH OOydJaromuxcsi — TeKyIas aTTecTarus —
MPOBOAMTCS B XOJI€ CEMECTPA C IIEJIbI0 OMPEICICHNUS YPOBHS YCBOCHHS 00YJaOIIMMHUCS
3HaHWH; (OPMHUPOBAHUS y HUX YMEHHUW W HABBIKOB, CBOCBPEMEHHOTO BBISBICHUS
MIPEToIaBaTesIeM HEJJOCTATKOB B MOATOTOBKE 00YUAIOIIUXCS U IPUHATHS HEOOXOMMBIX
Mep MO €€ KOPPEKTHUPOBKE; COBEPILIEHCTBOBAHMIO METOJMKH OOYUYEHHUS; OpraHHU3aluu
yueOHOM paboThl U OKa3aHMs 00yUYaIOMIUMCS HHAUBUAYATbHON ITOMOIIIH.

K koHTpoJit0 TeKyliel ycneBaeMOCTH OTHOCATCS NMPOBEPKAa 3HAHUW, YMEHUW U
HABBIKOB 00YYaIOIIUXCS:

" Ha 3aHATUAX (IPAKTUYECKUE U CUTYAllMOHHBIE 3a/IaHUS );

* [10 pe3yJbTaTaM MNPOBEPKU KAU€CTBA KOHCIEKTOB JIEKIIUN U UHBIX MAaTEPUAJIOB;

* [10 pe3yJibTaTaM OTYeTa 00YYaIOIUXCS B XOJ€ MHAUBUAYATLHON KOHCYIbTAIlUU
npenojaBaresii, MPOBOJUMOM B  Yachl CaMOIIOJATOTOBKH, IO  HMEIOIIUMCS
3a/I0JDKEHHOCTSM.

KoHTposib 3a BbINONHEHHMEM OOYYAIOMIMMUCS KaXKIOr0 BUAA pabOT MOXKET
OCYILECTBIISTHCS MOATATHO U CIY>KUT OCHOBAHUEM ISl TIPEBAPUTEILHON aTTeCTalluu
10 AUCIUTILIINHE.

[IpomexxyTouHast arrecTausi MO AUCIUIUIMHE MPOBOJUTCS C IENbIO BBISBICHUS
COOTBETCTBHSI YPOBHSI TEOPETUUYECKUX 3HAHUN, MPAKTUUECKUX YMEHUW U HABBIKOB IO
mucruiuinHe  «OcHOBBI 3HepreTukn» TpeboBanusm OI'OC BO mo HampapiieHHIO
MOATOTOBKY B (hopme 3ayeTa.

3adeT MPOBOJUTCS TIOCIIC 3aBEPIICHUS W3YUCHUS JUCIUIUIMHBI B 00beMe pabodeit
yaeOHolM mporpammbl. @opMa IIpoBeIeHUS 3adeTa onpeensercs kadenapoit (yCTHBIN —
nmo Owseram, auO0 myTemM coOeceqoBaHUs [0 BOIpOcaM; MHChbMEHHas pabora,
TecTUpoBaHue u Ap.). OLEeHKa Mo pe3ysibTaTaM 3aueTa — «3a4TEHO», «HE 3aU4TECHO».

Bce BubI TEKyIIEro KOHTPOJIS OCYIIECTBISIOTCS HA MPAKTUYECKUX 3aHSATHUSX.

JlanHass gopMa KOHTpOJISI MO AMCLUMIUIMHE BKJIIOYAeT B ce0s TEOopeTUUEeCcKue
BOIPOCHKI, TMO3BOJISIONINE OLEHUTh YPOBEHb OCBOCHHUS OOYYAIOIIUMUCS 3HAHUM U
MPAaKTUYECKUE 3aJaHUs, BBISBISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHUH U
HaBBIKOB.

[Ipouenypa olieHMBaHUSI KOMIETEHIIMI 00yYaroIMXcsi OCHOBaHa Ha CIEIYIOIINX
CTaHJapTax:

1. TleproIMYHOCTH MPOBEICHUSI OLICHKU (Ha KaKJ0M 3aHATHH ).

2. MHOroCTyIeH4YaTOCTh: OIIEHKA (KakK MperojaBareieM, TaKk U 00yJaromuMHUCs
TPYIIBI) U CaMOOIEHKa 00ydJaronierocs, o0CyXaeHue pe3yabTaTOB U KOMIUJIEKCA MEp
[0 YCTPAHEHUIO HEIOCTATKOB.

3. EnqunCcTBO MCHONB3yeMON TEXHOJOTUHU TSl BCEX OOYYaIOIIUXCs, BBITIOJHEHUE
YCJIOBUM COMOCTABUMOCTH PE3yJIbTATOB OIICHUBAHUSI.

4. CoOmro/ieHre MOCeI0BaTeIbHOCTH MPOBEAEHUS OLIEHKU: MPEAYCMOTPEHO, YTO
pa3BUTHE KOMIIETEHIIMM UJIET MO0 BO3PACTAHUIO UX YPOBHEU CIIOXKHOCTH, & OLIEHOYHBIE
CPEACTBA HA Ka)XJOM 3Tal€ YUYUTHIBAKOT 3TO BO3PACTAHHUE.



Kparkas xapakTepucTHKa NOpOLEAypbl pealn3aluy TEKYLIEro W HTOrOBOIO

KOHTPOJISI 110 AUCIUILINHE JJIsI OIIEHKH KOMITETEHIIMN 00y4Jaroluxcs MmpeAcTaBjieHa B

TabuIe:
Ne HaunmenoBanue Kpartkas xapakrepuctuka [IpencraBnenue
/11 OLIEHOYHOTO MIPOLIETYPhI OICHUBAHHUS OIICHOYHOT'O CPEICTBA
CpeACTBA KOMIIETCHIINH B (hoHe
1 OTuet no CoBMmecTHas JeATeTbHOCTD TPYIIITHI Temartunka
HpaKTquCKHM u 06y11a101u1/1xc>1 u npenoz[aBaTeJm I1oa HpaKTquCKHX nu
CI/ITyaHI/IOHHBIM ynpaBneHI/IeM npenonaBaTen;I C ICJIBIO CI/ITyaI_II/IOHHI)IX 3aZ[aHHﬁ

3aJJaHUSIM WU
1o
MPaKTUYECKUM
3aHATHUSM
(otuer)

penieHust ydeOHbIX U
npodeccruoHaIbHO-OPUEHTUPOBAHHBIX
3a7a4 MyTeEM MOJICITUPOBAHUS
peaabHOI IPOOIEMHOM CUTYaITUH WITH
YCIJIOBHM 3KCIUTyaTalluu
BJIEKTPOCTAHIUN WIIH SHEPTETUUECKUX
arperatoB. [103BoJisieT OLIEHUBATH
yMEHUE aHaJIU3UPOBATh U pelIaTh
TUTTUYHBIE TIPO(ECCHOHAIbHBIE
3a/1a4n.

3auer

[IpoBoguTCs B 3a1aHHBIN CPOK,
corjacHo rpaduky yueOHOTO
npouecca. [Ipu BeIcTaBIEHUH OLIEHOK
YUHUTHIBAETCS YPOBEHD
NPUOOPETEHHBIX KOMIETEHITUI
cryaeHTa. KOMITIOHEHT «3HaTh»
OIICHUBAETCS TEOPETUUECKUMHU
BOIIPOCAMM MO COAEPKAHUIO
JUCLUIIIIMHBI, KOMIOHEHTHI «yMETb» U
«BJAJETH) -
MPaKTUKOOPUEHTUPOBAHHBIMU
3aIaHUSIMU. AyAUTOPHOE BpeMs,
OTBEJICHHOE CTYACHTY Ha MOJATOTOBKY
— 40 MuH.

Komriekt Bonpocos k
3aueTy




PaGouass ~ mporpaMma  cocTaBieHa ~— Ha  OCHOBAHWH (eaepanbHOTO
rocyIapCTBEHHOTO CTAHIapTa BLICIIETO obpasosanus (PI'OC BO).
PaGouyio nporpaMmy paspadorai:
notenT Kadeapsl «ekTpudukarus u apromarusaims A,
K.T.H., Coipkut B.A.
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Paccmorpena u o100peHa Ha 3ace/laHuu xadeaphbl « NeKTPUPHUKALMS 1 aBTOMATH3AIA
AITK» « 77 » g?z/z/;iﬂ‘-,&g 20 7¢ r., poTOKOI Ne J .
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3aseayromuit kadeapon
K.3.H., gouent C.B. Markos /
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