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bamakoBo



eab ocBOeHUS YUeOHOM TMCIIUTIIMHBI

[lenpo OCBOCHHUS MUCUUIUIMHBI SBISETCS (OPMUPOBAHWE 3HAHHWA B OOJACTH Pa3BUTHUS
ANEKTPOIHEPTETUYECKUX CUCTEM, KOHCTpyKIwi Bo3aymHbiX (BJI) m kabempubix smuuuii (KJI)
AJIEKTPOIEpeaud, CIOCOOOB TPOKIAIKM KaOeNbHBIX JUHHUHA, O TPAaJUIHMOHHBIX M HOBBIX
TEXHOJIOTUSIX, UCIIOJIB3YEMbIX MPU MPOEKTUPOBAHUU IIIEKTPOIHEPTETUUECKUX CUCTEM.

3anauu U3y4eHHs! TUCHUIUIUHBL:

- (¢opMUpOBaHHE 3HAHUN O TPAAUIMOHHBIX U HOBBIX TEXHOJIOTHSIX, UCIIOJIb3YEMBIX MpU
MPOEKTUPOBAHUHU AJIEKTPOIHEPTETUUECKUX CUCTEM;

- OCBOCHHUE 3HAHUI O KOHCTPYKIHMAX AJIEMEHTOB JIMHUH AJIEKTPONEepeIadn, ¢ ONpeaAeTICHIEM
PacyYeTHBIX Harpy30K rOpoJICKUX, TPOMBIIIJICHHBIX U CEIbCKOX03IHCTBEHHBIX 00OHEKTOB.

JucuumuimHa u3y4aercsi B COOTBETCTBUU C NMPO(ECCHOHAIBHBIMU CTaHAAPTAMHU:

- 16.147. ChoenuaiucT 1O TMPOCKTHPOBAHUIO CHUCTEM DIIEKTPOCHAOXKEHUS OOBEKTOB
KaIllUTaJIbHOT'O CTPOUTEIILCTBA.

Mecto yueOHoi qucuuiuinabl B crpykrype OOII BO
MJucnnnmmua  «Ilepemaya u pacrpenelieHHe  DJIEKTPUYECKOM  DHEPrUmM»  SBISAETCA

JTMCUUIUIMHOW TIO BBIOOPY CTYJEHTOB BapMaTHBHON YacTH MPOPECCHOHATBLHOTO MOIYIS Y4eOHOTO
IJIaHa, COCTaBIEHHOTO B COOTBETCTBUU C OOpa30BATENbHBIM CTAaHAAPTOM [0 HapaBICHUIO
noarotoBku 13.03.02 «DnekTposHepreTuka U AMEeKTPOTeXHUKa» (Mpoduib «IIEKTPOCHAOKEHUE)).

[lepeueHb AMCUUILINH, YCBOGHHE KOTOPBIX HEOOXOAMMO CTYACHTAM JUIsl M3y4EHHs Kypca
«llepemaua u  pacmpeneneHue  DIEKTPUYECKOW  DHEPIHHM»  COCTaBISIOT  JUCIMILTUHBI
MaTEMaTUYeCKOr0 U €CTECTBEHHOHAYYHOI'O MOJYJs, a TaKkKe OTHENbHbIE JUCIUILINHBI
npoeCCHOHATLHOTO MOAYIS: «Mexanuka», «BBegenue B CrieluaabHOCThY.

3HaHUS, TOJYYEHHbIE IO OCBOCHHUIO JUCIMIUIMHBI, HEOOXOIMMBI IpU OCYLIECTBICHUU
npoeCCHOHATPHON JeSITeIbHOCTH OakanaBpa, BBIOJHEHWH BBITYCKHOW KBAIM(UKAITMOHHON
paboThl M U3YUYEHUU OCHOBHBIX AMCLMUILINH M0 TPOQHITIO MOATOTOBKH.

Jns ocBoenus mucuumiuHel «llepegaya u pacmpeneneHue AIEKTPUUYECKOM HSHEPTUU»
HE00XO0/MMBI 3HaHUE, YMEHHUE U BJIaJICHHE MaTepHaIoM MO MPEIIECTBYIONIMM JUCIUIUINHAM.

[Tocnme ocBOeHUsT NaHHOW JUCHMIUIMHBI CTYIE€HT CMOKET IIOJHOCTBIO WM YacCTUYHO
MIPOJEMOHCTPUPOBATH CIAEAYIOLINE TPY10Bble (PYHKINHU (KO M HAMMEHOBaHUE):

- B/02.6. PazpaboTka TeKCTOBOM U rpaduyecKoi YacTel MPOEKTHON IOKYMEHTAIIUUA CUCTEMBI

AIEKTPOCHAOKEHUSI 00BEKTOB KAMUTAIBHOTO CTPOUTENIHCTBRA.

Komnerenuuu odyuyarierocsi, popmupyembie B pe3yabTaTe 0CBOCHUS

JUCHHUITJIMHBI
B mnpouecce ocBoeHMs AaHHOM AMCHUIUIMHBI Y CTyJIEHTa (OPMHUPYIOTCS CIENyIOIue
KOMITETEHIINH:
npogecCuoHaIbHBIC
3anam OOBexT i
H}BO(I)GCCI/IOHaHBH OOIIACTE Kon u HanmeHoBaHue WHaukaTopbl TOCTHKEHUS
O e TEeNbHOCTH KOMIIETEHIIUH KOMIIETEHIINH
3HAHUA
(3L1)
VYuyacTue B Onextpuuecku | [IK-1 Cnocoben npunumars | 3-11K-1 3Hath: MeToabl pa3paboTku
pacuerax u e ydacTue B MPOEKTUPOBAHUU | TEXHUUYECKOH  JIOKYMEHTalWU
IIPOEKTUPOBAHUN | CTaHLIMH U 00BEKTOB HOPMAaTUBHYIO 6azy
00BEKTOB MOJICTaHIUH; npodeccuoHanbHOM cocTaBieHUs  MH(OPMALMOHHBIX
npoeCCUOHATIBH | DJIEKTPO- JIESITEIBHOCTH B 0030pOB,  peleH3MH, OT3BIBOB,




Ol JEeATENbHOCTH | DHEPTreTUYECKU | COOTBETCTBUHU C 3aKJIIOYEHUH  HAa  TEXHHUYECKYIO
B COOTBETCTBUU C | € CUCTEMBI U TEXHUYECKUM 33/IaHUEM U JIOKYMEHTAIUIO
TEXHUYECKUM CeTH; HOpMaTtuBHO-TexHUYecko | Y-TIK-1YmMmers: OCYIIECTBIIATh
3a/laHuEM C CUCTEMBI JIOKyMEHTaIuel, cooo1ast | B3aUMOJICHCTBUE C IMPOCKTHBIMH,
UCIOJIb30BAaHUEM | DJIEKTPOCHAOXK | pa3MYHbIC TEXHUYECKHE U | KOHCTPYKTOPCKUMU
CTaHJAPTHBIX eHUs AKOJIOTHYECKHE TPEOOBAHMS | OPraHU3AIMSIMH U OPTaHU3AIHUSIMH
CpElCTB ropoJOB, U3rOTOBUTEIISIMU
aBTOMATHU3AINHU MPOMBIIUICHH 3JEKTPOTEXHUYECKOTO
IIPOEKTUPOBAHUS; | BIX 000py/I0BaHus, BBIIOJHATH aHAIN3
MIPOBEACHUE MPEAIPUATHH, MPOEKTHON JOKYMEHTALIUU
MPEBAPUTEIIBHOT | CEJILCKOTO B-IIK-1Bnangets: HaBbIKaMU
0 TEXHUKO- X0341CTBA, KCIIO0Ib30BaHUSI TUTIOBBIX IPOEKTOB
SKOHOMHUYECKOIO | TPAHCHOPTHBIX u aHaIu3 IIPUMEHUMOCTH
000CHOBaHUS CHCTEM U UX YKa3aHHOTO B MIPOCKTE
IIPOEKTHBIX 00BEKTHI 3JEKTPOTEXHUYECKOTO
pereHui o0opynoBaHust A 00beKTa
1po(hecCHOHANLHOM e TeIbHOCTH
VYyactue B Onexrpuuecku | [1IK-2 Cnocoben 3-I1K-2 3HaTh: HOpMaJbHEIE,
pacuerax u e MIPOBOAUTH 0OOCHOBAHHE aBapuiiHbIe, I0CIeaBapUHbIE U
MPOCKTUPOBAHUM | CTAHIIUU U MIPOCKTHBIX PEIICHUIMA PEMOHTHBIC PEKUMBI Pa0OTHI
00BEKTOB MO/ICTAHIIVNH; 00BEKTOB MpodecCHOHATBHON
npoeCCUOHATBH | IEKTPO- JeSATEeIbHOCTH, JIONMyCTUMbIC
Ol JesATENbHOCTH | SHEPreTUYECKU Neperpy3Ku 1o TOKy U

B COOTBECTCTBHUH C
TEXHUYECKUM
3a7[aHUEM C
HCIOJIb30BaHUEM
CTaHI[apTHI)IX
CpeICTB
aBTOMAaTU3alnu
MIPOCKTUPOBAHUS;
MIPOBEJICHHE
peBapUTEIHLHOT
0O TCXHUKO-
SKOHOMHUYECKOTO
000CHOBaHHS
MPOEKTHBIX
peueHui

€ CHCTEMEI 1
CeTH;

CUCTEMBI
3JIEKTPOCHAOK
CHUS
TOpO/JIOB,
MIPOMBIIIUICHH
BIX
MPEANPHUITH,
CEJIbCKOTO
XO3STMCTBA,
TPAHCTIOPTHBIX
CUCTEM H UX
00BEKTHI

TeMIIepaTypam;
TEXHUUYECKHE XapaKTePUCTUKH,
KOHCTPYKTHUBHBIC OCOOCHHOCTH
OCHOBHOT'O 000PYIOBaHUs
V-1IK-2 YMmeTh: onepaTUBHO
NPUHUMATH U PEATU30BBIBATD
perieHus

(B paMKax JOJKHOCTHBIX
00si3aHHOCTEN);

MPOU3BOANTH AHAIIN3

MPOEKTHON JOKYMEHTAIIUU

Y BbIJIaBaTh 3aMEUYaHUs U
MIPEIJIOKEHUS

B-T1K-2 Bnaners: HaBBIKAMH
000CHOBaHUS MPUHATHIX PEIICHUHN
Ha

OCHOBaHUU TpeOOBAHUMI
HOPMATUBHOM TOKYMEHTallUU

3analm BOCIIUTAHHUS, p€a/IN3yeMbI€ B paMKax 0CBOCHUA JUCIHUIIINHDbI

B nmpoumecce o0CBOEHMs JaHHOW JAMCLUUIUIMHBI PEAIM3YIOTCA CIENYIOIIME 3aJadd

BOCIIUTAHMSL:

Hanpasnenue/ | Co3nanue yciaosuii, | Ucnosib3oBanune BogiieueHne B pa3sHOIIAHOBYIO

neJIn o0ecreynBalOIUX | BOCIUTATEIbHOIO BHEY4YeOHYI0 1esITeIbHOCTh
MOTEeHIHAJIA Y4eOHBIX
AUCHHUILINH

IIpodeccuonan | - popmupoBanue Ucnonp3oBanne 1.Opranu3zanus Hay4HO-

bHOE OTBETCTBEHHOCTH 3a | BOCIMTATEIBHOTO MPAKTUYECKUX KOH(DepeHIui,

BOCIIUTaAHHUE HpO(beCCI/IOHaHBHBII\/II noTeHIaJ1a JTUCIHUITIINH KpPYTJBIX CTOJIOB, BCTPEY C

BBIOOD, po¢eCcCHOHATBHOTO BEYIMMU CIIELHATUCTAMH




npo¢eCCHOHAIBHOE
pa3BHTHE U
npodecCuoHATbHBIC
pemenus (B18)

MOJYJIS JUIS
dbopmupoBaHus y
CTYJCHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHanbHOe
pa3BUTHE TOCPEICTBOM
BBIOOpA CTyIEHTaMU
WHINBUTYIbHBIX
00pa3oBaTeNbHbIX
TPaeKTOPUI, OpraHU3aLNuN
CUCTEMBbI OOLICHUS MEXKIY
BCEMH YYaCTHUKAMU
00pa3oBaTeIbHOTO
Ipolecca, B TOM YUCIIE C
MCIIOJIb30BaHUEM HOBBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHIl.

MPEANPHUITHI IKOHOMHYECKOTO
CeKTOopa ropojia o Borpocam
TEXHOJIOTHYECKOTO JINJIEPCTBA
Poccun.

2. YyacTue B mOArOTOBKE
myOauKanui B
BBICOKOPEUTHHT OBBIX
pelLEeH3UPYEMBIX HAYUHBIX
M3JaHUAX

CTpyKTypa u coaepkaHue y4eOHOH AMCIHUIIIHHBI

I[I/ICI_II/IHJ'II/IHB. IpernoaacTea

CTYACHTaM B

6-om

JAUCHUIIIIMHBI COCTAaBJISACT 2 3a4eTHBIE CAHMHUIIBI, 72 ak. 4Jaca.

CEMCCTPEC.

OO0mas TpyIOEeMKOCTb

Kanennapublid miian

Buabl yueoHoii ATTecTa Makcu-
JAesiTeJIbHOCTH (B Yacax) 11078 | MAaJbHBII
« pasjaeia 0as1
s |z (bopma’) 3
5 5 HaumenoBanue pa3aesa % @ pa311e.11**
A t: (TemMbl) JTUCUMIIIIMHBI E. b
2 |~ Sl 2|9
= < = B
s |[E| 2| E|E
s |E|g 58
2 |55 |50
6 cemecTp
1 1-4 | Konctpykiuu BO3AYIIHBIX | 35/2 | 4/1 a1 | 27 YOl 25
JIMHUH dJIeKTpoliepenayd
2 5-8 | KabGenpHbIe TUHUHA 372 | 5/1 5/1 | 27 vO2 o5
3eKTponepeIadn
Bua npomMexyToYHON aTTeCTAIIAH 72/4 | 9/2 9/2 | 54 3 50

* - COKpalIeHHOEe HauMEHOBaHHUE (POPMBI KOHTPOJIS

** - cymMMa MakCUMalbHBIX OaiioB JoykHA ObITh paBHa 100 3a cemecTp, BKItouasi 3a4eT U (WIJIK)
9K3aMeH
CoxpalieHHOe HaUMEHOBaHKE (POPM TEKYILEro KOHTPOJIS U aTTEeCTAlluU Pa3felioB:

O0o3Hauenue ITosiHOe HAaUMeEHOBaHHUE

YO YcTHbIM onpoc

3 3aver




Conep:kaHue JIEKIHOHHOTO Kypca

Tema sexnun. Bonnpocsl, oTpadarbiBaeMble HA JTEKIIUH

Bcero
JacoB

YyeoHo-
MeTOaNYeCcKOoe
ob0ecreuenune

1

2

3

Jlexuml. (Tema 1-2)

Tema 1. Ob6wasa xapaxkmepucmuxa cucmem nepeoadyu u
pacnpeoeneHus 31eKmpoIHepeUU

1. Kpatkuii ucTopuueckuii 00630p pa3BUTUS CHCTEM IEpenadu
31eKTpo3Heprun. CTpyKTypa 3HEProCUCTEM, IMPEUMYIIECTBA
o0benuHenus sHeprocucreM. OcHoBHbIe pyHKIMHN cereit I1 u
P3. OcHOBHBIEC NOHATHA U ONIPEICICHUS.

2.EnuHCcTBO npoiecca MIPOU3BOJICTBA, nepeaayu,
pacripefieieHuss W MOTpeOJieHUus: DJIEeKTPUYECKONM DSHEPTHUu.
Onekrpudeckue cetu Il mw PO wm ux xnaccudukamus.
HomuHanbpHble HANPSKEHUSI SJIEKTPUYECKUX CETEH.
3.HopmaTuBHble MaTepuaibl 1O Mepegadye U pacrpeiesieHUIo
anekTpudyecko  sHepruu:  IlpaBmma  u ycrpoiicTBa
anekTpoyctaHoBok (I1YD), IlpaBuna TexHuku Oe€30MacCHOCTH
npu dKcrutyatauuu  snekrpoyctanoBok  (IITH), IIpaBuna
TEXHUYECKOM IKCIUTyaTalluH JIEKTPUUYECKUX CTAaHLMM U CEeTeil

(IITD).

1-4

Tewma 2. Xapakmepucmuku u napamempuvi 21eMeHmos cemell
nepeoauu u pacnpeoenenus d1eKmpoIHePUU
1.ConpoTuBieHus ¥ MPOBOAUMOCTHY BO3AYIIHBIX U KaOEIbHBIX
auHui. COOTHOLIEHHS MEX Iy TapaMeTpaMHy JIMHHUN B
PallOHHBIX U MECTHBIX JIEKTPUUYECKUX CETAX.

2.CxeMsl 3ameleHus TMHAN. [TapaMeTpsl cXeMbl 3aMeIleHus
TpaHnchopMaTopoB u aBToTpancHopMaTopoB. OCHOBHBIE BHIBI
HoTpeOUTENeH NEKTPOIHEPTUN U UX XAPAKTEPUCTHKH.
3.I'paduku Harpy3ok u ux napamerpsl. Cyrouynble Tpaduku
Harpy3ok. ['o/joBbIe rpaduku Harpy3ok 1o
IpOJODKUTENbHOCTHU. [loTepH X0m0CcTOr0 X0Aa N Harpy304HbIe
noTepu. MeTonbl ONpeeneHtst IOTEPh MNIEKTPOIHEPTUHU B
ANEKTPUYECKUX CETAX.

Jlexuus 2 (Tema 3-4).

Tema 3. Pacuemul pedcumos pazoMKHYmuIX S1eKMPULECcKUx
cemeti ¢ 0OOHUM UCMOYHUKOM NUMAHUSA

1.OcHOBHBIE 3a7]aul PacYETOB PEKUMOB. 3aBUCUMOCTU MEXKITY
HaIpsDKEHUSMU M MOIIHOCTAMM HadaJla M KOHLA 3BEHa
JMEeKTpUYECKO  ceTH. BekropHas  guarpamMma  JUHUHU
aneKkTponepenadn. Pacuer pexuma JUMHUM DJIEKTPOINEpENAUN.
VY4yer TpaHcpOpMaTOpOB MPH pacueTe pexuma 3JIEKTPUUECKOi
cetu. Pacuer pesxrMa pa3BeTBIECHHBIX PA30MKHYTBIX CETEH.
2.Yder CTaTMYECKUX XapakTEpUCTHUK Harpy3ku. Pacuer
pEKHMMa Pa3OMKHYTBIX CETEH C HECKOJbKMMHM HOMHHAJIbHBIMU
HanpspkeHUusIMU.  OcoOEHHOCTH — AJIEKTPUYECKOTO  pacyeTa
MECTHBIX JJIEKTPUYECKHX ceTell. Pacuer MeCTHBIX ceTeil C
PaBHOMEPHO paclpeesieHHON Harpy3koi. Pacuer pexunma
anekTpuueckoii cetu 0,38 kB.

Tema 4. Pacuemul pesrcumos s1ekmpuieckux cemeti ¢ 08yMsi
UCTNOYHUKAMU NUMAHUSL

1.0cobeHHOCTH pacueTa peXHUMOB 3aMKHYTBIX AJIEKTPUUYECKUX
cerel. O0mmas




Tema sexnun. Bonnpocsl, oTpadarbiBaeMble HA JTeKIIUH

Bcero
JacoB

YyeoHo-
MeTOaNYeCKOoe
ob0ecneuenmne

1

3

XapaKTEPUCTUKA DJIEKTPUUYECKUX CETEH C ABYMSI MCTOUYHHKAMU
nutanus. OnpeneneHue NOTOKAa pPaclpeleleHUs] B JIMHUSX C
JIBYCTOPOHHUM NHTaHUEM. YacTHbIE Clydau pacyeTa JIMHUH ¢
JIBYCTOPOHHUM MUTAHUEM.

2.YTOYHEHHBI pacyeT NOTOKa paclpeleieHus] B CETU C
Y4€TOM ITOTEPHh MOIHOCTH. PacyeT HalpsyKeHUH B y3J1aX CETH.

Jlexmus 3. (Tema 5-6)

Tema 5. Quzuueckue 0cHOBbL MEMOO0O8 PACUEMA PEHCUMOB
3AMKHYMBIX 91eKMPULECKUx cemel

1.00mas  XxapakTepucTUKa METOIOB pacyera peKHUMOB
3aMKHYTBIX DJIEKTpHYECKHX cereil. 2.Pacuer pexuma ceTu
METOJIOM KOHTYPHBIX YpaBHEHHMI. MeToJ ypaBHEHUH y3JI0BBIX
HanpspkeHud.  Mertoa  paspe3aHusi  KOHTypoB.  Mertox
KOX((UIIMEHTOB pacrpeselieHus. 3. AHaIU3 METOJ0B pacueTa
PEKUMOB 3aMKHYTBIX DJIEKTPUYECKHUX CETEH.

Tema 6. OcHosbl npoekmuposanus cucmem nepeoasu u
pacnpeoeneHusi J1eKmpu4eckoll IHepeuu

1. IlpuHIMIIBI U KPUTEPUH TEXHUKO-?KOHOMHYECKOTO aHAJIM3a.
KanuranbHble 3aTpaThl U UX OINpPEACIICHUE MPUMEHUTEIBHO K
JUHUSAM  DJIEKTpOIlepenadyd M IOACTaHIMsAM. [ 'omoBble
SKCIUIyaTallMOHHBbIE pacxoibpl. Pacxoasl Ha amopTU3alUIo
000pyIOBaHUsA, TEKyIIUA PEMOHT U  OOCIy)KHBaHUE.
CroumocTh M ce0ECTOMMOCTh Tepefaud dJICKTPUUECKOM
sHepruu. IIpuBeneHHblEe  3aTparbl. Y4YeT  HAIECKHOCTH
JNEKTpPOCHAOXKEHUST TMOTpeOuTeNneil Mpu MPOSKTUPOBAHUHU.
3amauun npoextupoBanus cuctem 11 u PD.

2.0cHOBHOE coJiepKaHue TEXHUYECKOTO IIPOEKTA.
ITocnenoBarenbHOCTh pacuyeTa W MNPUHATUSA PELIEHUNA TpU
npoektupoBanuu. [locTpoeHue koHpUrypaum cetu u BHIOOD
€€ HOMHHAJIbHOTO HaIpsbkeHus. BeiOop ceueHuil mpoBoJoB 10
HOPMAaTUBHOM IUIOTHOCTH TOKa. MeTon 3KOHOMUYECKUX
UHTEPBAJIOB Harpy3ku. BwiGop cedeHuit mpoBOAOB IO
YCIIOBUSIM KOPOHBI. BBIOOp ceueHuil mpoBOIOB TUHUN U KU
Kabenell 1O YCIOBHUAM HarpeBaHWsd U  MEXaHMYECKOM
npoYHOCTH. BBIOOD ceuenuii mpoBoI0OB MO 1OMYCTUMOM moTepe
HanpspkeHus. BpiOop umcna u MOIIHOCTH TpaHC(HOpPMATOPOB
noacTaniuil. CxeMbl TUTAIOLIUX U PaCHpPEICTUTENbHBIX CETEH.
TunoBele cXeMbl MNOACTAHUUNA. TEXHHUKO-3KOHOMHYECKHE
II0Ka3aTeNId CETH.

Jlexuus 4. (Tema 7-8)

Tema 7. Peeynuposarue 31eKkmposHep2emu4eckoil cucmeme
1.®u3nueckas CylHOCTh 0anaHca akKTUBHBIX MOIIHOCTEHN U €ro
CBA3b C pEryJIMpOBaHUEM 4YacTOTHl. BiusHHE 4YacTOTBl Ha
paboty oaymeMeHTOB cucTeMbl. 2.CTaTHYeCKHe 4YacCTOTHBIC
XapaKTEepPUCTHKH Harpy3ku. PaboTa ycTaHOBOK COOCTBEHHBIX
HYK]T 2JIEKTPOCTAHIIMM NPU CHUKEHUU YacCTOTHI.

3.Kputepun OLIEHKM KauecTBa 4acTOThl. JlaBMHA YacTOTHI.
CraTnueckue

XapaKTEepPUCTHKH  PEryJlaTopoB  TypOMH ¥ IIEpBUYHOE
perynupoBanue 4actoTbl. 4.IlpuHIMn paboThl peryasTopoB




Tema sexnun. Bonnpocsl, oTpadarbiBaeMble HA JTeKIIUH

Bcero
JacoB

YyeoHo-
MeTOaNYeCKOoe
ob0ecneuenmne

1

3

ckopoctu  TypOuH. Pacmpenenenue  Harpy3ku — Mexnay
reHeparopamMyd  IpM  M3MEHEHMM 4acToThl. BropuuHoe
peryiaupoBaHue 4acToThl. BeiOOp cTaHImii U1l peryiupoBaHus
YacCTOTBI.

5.IIpyHUMIBI  aBTOMATHYECKOTO PETyJIUPOBAHUSA  YacCTOTHI.
PerynupoBanue 4acTOTbl B IIOCIECABAPUMHBIX PEXKHUMaX.
ABTOMaTHYECKass YacTOTHAs pas3rpy3ka. ABTOMaTHYECKOE
4aCTOTHOE JCIICHUE.

Tema 8. Pecynuposanue HanpsceHus u peakmusHou
MOWHOCMU 8 DTIEKMPOIHEPLEMUUECKOU CUCeMe
1.®u3nueckas CymHOCTh OanaHca pPeaKTUBHBIX MOIIHOCTEH U
€ro CBs3b C

pEryJMpoBaHUEM HaAIPSHKEHUS.

2.BiusHue — HampsyKeHUST  HAa  TEXHUKO-DPKOHOMHUYECKHE
MOKA3aTeN dJIEMEHTOB DJIEKTPOIHEPTreTUYECKOH CHCTEMBI.
Crartuyeckue XapakTepUCTUKH Harpy3Kd IO HalpsKEHUIO.
[Tokazarenn KadecTBa HANpsOKEHUST M HMX oOecreueHue.
3.CpeacrBa reHepauMM U PEryJIMpOBaHUS  PEAKTUBHOU
momHocTH. CpeAcTBa  peryivpoBaHHUS  HAaNpsOHKEHUS U
IOPUHLMIIBI UX MCIOJIB30BAHMS JJISl YIPABICHUS DPEKUMaMHU.
[TpyHIMIIBI IEHTPATU30BAHHOTO U MECTHOTO

perylnupoBaHUs HANPSKEHUSL.

4.Bp100p oTBeTBIEHUN TpaHC(HOPMATOPOB.

Tema 9. Ocnosbl pacuema 6030yuiHbIX TUHUL HA
MexXauuyecKyro npo4HoCmy

1.3anaun mexaHuueckoro pacuera. Knumaruueckue ycinoBus u
uxX HopMupoBaHue. 2.0mpenerneHne MeXaHWYeCKUX Harpy3ok
Ha TMpOBOJAa W TPOCHl. YPABHEHHE KPUBOM MPOBUCAHUS
npoBoja B nposiete. OCHOBHOE YpaBHEHUE COCTOSHUS IPOBOJA
B TIPOJIETE U €T0 NMPUMEHEHHE.

3. Kputnyeckue mnponeTsl MU HMX MHCIOJIb30BaHHE B pacyere
IPOBOJIOB. PacueT MOHTa)XHBIX KPUBBIX M UX IPUMEHEHHE.

Hroro

IlepeyeHb NPaKTHYECKUX 3aHATHH

Tema npakTH4ecKkoro 3aHATus. 3aJanus, BONPOCHI,
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH

Bcero
JacoB

YueoHo-
MeTOANYEeCKoe
odecreyeHue

1

3

Omnpenenenye U aHaIM3 apaMeTPOB CXEM 3aMEIICHUs] TUHUM
JIEKTpoIepeauu, TpaHC(HOPMATOPOB M aBTOTPaHC(HOPMATOPOB.

Omnpenenenne NoTepb MOIHOCTH U 3JIEKTPOIHEPTUU B JIMHUAX U
TpaHchopmaTopax.

1-4

DIIEKTPUYECKUH pacyeT pa3BETBICHHONW Pa30MKHYTOM CETH
OZHOTO HOMHUHAJIBHOTO.

9J'ICI(TpI/I‘-ICCKI/II71 pacycT JIMHHIH C JABYXCTOPOHHUM IMUTAHUCM.

Pacuer pexxnma 31€KTpUYECKON CETH METOJIOM Y3JI0BBIX
HaIpPsHKCHUMN.

1-4




TeMa nNpakTH4eCcKOro 3aHATHSA. 3aJaHUs, BOIIPOCHI, Bcero Y4ebHO-
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MeTOHYEeCKOoe
ob0ecrnieyeHue
1 2 3

Br16op pexxrma perynupoBaHus HallpsHDKEHUS Ha 1
TpaHchopmaTopax.
Oco0eHHOCTH pacyeTa PeXUMOB MECTHOM AJIEKTPUUECKOM CETH. 1
ITocTpoenue 1 aHaaM3a MOHTAXXHBIX KPUBBIX. 2 1-4
Hroro 9

Ilepeyenb 1a00pPATOPHBIX PAOOT - He MPEAYCMOTPEH YUEOHBIM IJIAHOM

3amaHus 11 CaMOCTOSATEILHON Pad0ThI CTYICHTOB

3amanus, BONPOCHI, JIsl CAMOCTOSITEJILHOTO U3Y4YeHUSs Bcero YyeOHo-MeToau4eCKOE
(3apanus) 4acoB ol0ecrieyeHmne
1 2 3
CoBpeMeHHbIE PEIICHUs B IIepeiadue dJIEKTPOIHEPTUH 7
CoBpeMeHHbIE BO3AYIIHbBIE IMHUU IIEKTPOIIepeIadH. 20
CoBpeMeHHbIE YCTPOICTBA paclpeIeTICHUs AIEKTPOIHEPTHH.
TpeboBaHus K BO3AYIIHBIM JIMHUSM JIEKTPONIEPEIAYH. 1-4
CoBpemeHHbIE KaOeJbHbIE JIMHUU 3JIEKTPOIIEpEJaUH. 27
CoBpeMeHHBIE ~ YCTpOMCTBa  MepeJadyd  AJIEKTPOIHEPIHU.
TpeOoBaHus K KaOeIbHBIM JIMHUSM JIEKTPOIEPEIayu.
Hroro 54

KOHTpOJIB CPC OCYHICCTBJIACTCA HaA IJTallaX KOHTPOJIA YCIIEBACMOCTH M aATTCCTAllUU

pa3aciioB B COOTBETCTBUMU C II. Ka.]'[eHI[apHHﬁ IIJ1aH.

PacuerHo-rpaguueckasi padora He mpeayCMOTPeHAa YUeOHbIM IJIAHOM

KypcoBasi padoTa He npexycMoOTpeHa y4eOHbIM IIAHOM

KypcoBoii npoekT He npeaycMOTpeH Y4eOHbIM IJIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH

VYaenbHbIl Bec 3aHATUN, MPOBOJMMBIX B HMHTEPAKTUBHBIX (OpMax, B COOTBETCTBUU C

pabouuM y4eOHBIM IJIAHOM COCTABISAET (A1 K101 (hopMbl 00yUEHHSI COOTBETCTBEHHO):
8 yacoB - IEKIIMOHHBIX (4 Yaca) U MpakTU4YecKuX (4 yaca) 3aHATUl B 4 cemecTpe

4 yaca - TeKIIMOHHBIX (2 yaca) U MpakTHUecKuX (2 Jaca) 3aHATHI B 6 cemecTpe

2 yaca - IpaKTHUYECKUX (2 yaca) 3aHATHI B 6 cemecTpe

WNHTepakTuBHAs JIEKIMS TPEACTABISET COOOW BBICTYIUIEHHWE JIEKTOpa C JEMOHCTpaIuen
CaiiioB (Mpe3eHTaIusl) MO paccMaTpUBAaeMON TeMe JICKIIMU WIM TPAKTUYECKOrO 3aHITHS B

COOTBETCTBUH C 1. KanenaapHblil 1uiaH.

[pu peanusanuu y4eOHOrO MaTepHuana Kypca HCIOIb3YIOTCS pa3IndHble 00pa3oBaTe/bHbIC

TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3JIaHUIO0 aTMoc(hepbl CBOOOJHON M TBOPYECKOW TUCKYCCHU KaK
MEK1y NPENOoIaBaTeIeM U CTYAEHTAMH, TaK U B CTYyJI€HUECKOU rpynre. Llenpto npu 3ToM sBisieTcs
BBIPa0OTKa y CTYJAEHTOB HABHIKOB W KOMIIETCHIIUH, IO3BOJISIFOINIMX CaMOCTOSTEIBHO BECTH
HCCIIeIOBATENBCKYIO U HAyYHO-TIEAarornyecKyro padoTy.

AyauTopHBIE 3aHATHA TPOBOJATCS B BUAE JeEKOU ¢ wucnoiab3oBanueM [IK u
KOMIBIOTEPHOTO MPOEKTOpA, MPAKTUYECKUX 3aHATUH, ¢ Hcnosb3oBaHueM [IK mpu mpoBeneHun



pacueroB. CamocTosiTeNIbHAs paboTa CTYJCHTOB MPOBOJIUTCS MOJ PYKOBOJICTBOM IPEIO1aBaTeNeH,
C OKa3aHHMEM KOHCYJIbTAlMH M MOMOIIU IMPH MOATOTOBKE K KOHTPOJBHBIM paboTaM, BBHITIOJHEHUU
JIOMAaIITHUX 3aJIaHUN.

[TpesenTanus - oquH U3 3PPEKTUBHBIX CIIOCOOOB TOHECEHUS MH(OPMAIMH TTPH NTPOBEICHUN
JEKIUOHHBIX 3aHATHH. CrlailJ Npe3eHTaluu IO3BOAIOT 3(P(EKTHO M HATSIIHO NPEICTABUTH
coziepKaHue, BBIACIUT U MPOMUIIOCTPUPOBATH HHPOPMAIIHIO, KOTOPYIO HECET NMPE3CHTAlNs U €T
KIIFOUEBBIC COJICPIKATEILHBIC TyHKTHI.

[IpakTHyeckass MOATOTOBKA HPU peaau3aluyl y4eOHOW JMCHUIUIMHBI OpraHU3yeTcs IyTeM
NPOBECHUS MPAKTHYECKUX 3aHATHH, IPETyCMAaTPHUBAIOIINX YIacTHE 00YJaIOMINXCs B BBIITOTHEHUH
OTAENBHBIX AJIEMEHTOB Pa0OT, CBA3aHHBIX C OyaylIei mpohecCHOHATBLHON 1eATENbHOCTHIO.

[IpakTyeckas MOArOTOBKA TAaKXKe BKJIIOYACT B €O 3aHATHUS JIGKLIMOHHOTO TUIA, KOTOPHIE
npeaycMaTpuBalOT —Tmepefady y4deOHoOW uWHpOpManuu oOydyarommuMmcsi, HEOOXOJUMON  yis
MOCTIETYIOIIETO BHIIOTHEHUS Pa0OT, CBSI3aHHBIX C Oyaymiel npodecCHOHATbHON AeATEIbHOCTHIO.

q)OHIl OLCHOYHBIX CPEACTB

@OHJT OLEHOYHBIX CpPEACTB IO JUCHUUIUIMHE OOECHEeYMBAET IPOBEPKY OCBOCHHUS
IUIAHUPYEMBIX PE3yJbTaTOB OOydeHHs (KOMIETEHUMH M HX HHIUKATOPOB) IMOCPEICTBOM
MEPOTPUATHIA TEKYIIETO, PYOKHOTO M MPOMEKYTOYHOTO KOHTPOJIS IO AUCITUTUINHE.

Cesi3p MeXay (GOpMHpPYEMBIMH KOMHIETEHUUSMH U (opMaMH KOHTPOJS HX OCBOCHHUS
IpeJCTaBJIeHa B clleAyrolIel Tadnuie:

Ko n nvaumenoBanue

Ne HanmeHnoBaHue KOHTPOIUPYEMBIX HHIUKATOpa HaumenoBanue
n/n pasziesnoB (TeMbl) JIOCTHXKECHUS OIIEHOYHOTO CPEICTBA
KOMIIETEHIIN

Bxo/1HOM KOHTPOJIb

BOHpOCLI BXOJHOT'O KOHTPOJIA

1 BxonHoit KOHTpPOJIb
(TUCBEMEHHO)
ATTecTtanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH
2 Kpurepuu paborocnocooHOCTH VYerHbIl onpoc (YCTHO)
3-IIK-1, V-IIK-1, B-
3 Mexanudeckue nepeaadu [IK-1, 3-TIK-2, V-IIK- YcTHBIM onpoc (YCTHO)
2, B-TIK-2
[TpomexxyTouHast aTTecTanus
3-I1K-1, Y-IIK-1, B-
4 3auer [K-1, 3-TIK-2, V-IIK- Bomnpocsr k 3auety (ycTHO)

2, B-TIK-2

Bxonanoi KOHTPOJIb MNPCAHA3HAYCH [JISI BbIABJIICHUA HpO6CJIOB B 3HaHHUAX CTYACHTOB U
TFOTOBHOCTH HX K MOJYYCHHIO HOBBIX 3HAHUI. OI_ICHO‘IHLIC cpeacrtBa ik BXOJHOTO KOHTPOJIA
MNpEACTaBJIAIOT coboi BOIIPOCHI, KOTOPBIC 3a1a0TCA CTYICHTAM B yCTHOI>'I (pOpMC.

Hepeltenb eonpocos 6X00H020 KOoHmponn

Kak onpenenute conpoTUBIEHNE TPOBOIHUKA?

Kak onpenenuts nepenaBaeMyro MOIHOCTD AIEKTPUYECKON SHEPTUun?
3anumute 3akoH OMa U1l HETTOJIHOM LIETIH.

3anumute 3akoH OMa JUIs TOJIHOM LIETIH.

Uro takoe DJIC u kakyroo npupoay umeer?

gk wn -



6. Kaxue BuibI CONpOTUBIEHUN BbI 3HAETE?

7. Kak cooTHOCATCS akTUBHOE, PEAKTUBHOE U TIOJTHOE CONPOTUBIICHUS?
8. 3anummre nepBoe npasuwio Kupxroda.

9. 3anummre BTOpoe npasuiio Kupxroda.

10.  Kak cooTHOCSTCS NOJHASL, PEaKTUBHAS U AKTUBHAsI MOILHOCTh?

Ilepeuens 6onpocoe Kk nepeomy ycmuomy onpocy

1.KpaTtkuili ucropuyeckuid 0030p pa3BUTHA CHUCTEM Iepefayd 3JIEKTPOIHEPIUU.
CtpykTypa SHeprocucTeM, NpeuMyILecTBa 00bEIUHEHHS SHEPIOCUCTEM.

2.0OcHoBHbIe PyHKIMU ceTeit [T u PD. OcHOBHBIEC TOHATHS U ONPECIICHHUS.

3.EnuHCcTBO mponecca NpOM3BOJCTBA, NEpefaud, paclpeneieHus U NoTpebsieHus
JIIEKTPUYECKOM SHEPIUH.

4.DOnexrpuyeckue cetu 11 u PO u ux xnaccudpukanus. HomuHanbHbIE HANPSHKEHUS
BJIEKTPUYECKUX CETEM.

S.HopmaTuBHBIE Marepuansl II0 II€peAade U PaACHPEACICHUIO JJIEKTPUYECKOU
sHeprun: [IpaBuna u ycrpoiicta snexrpoycranoBok (IIYD)

6. IIpaBuia TeXHUKM 0€30MaCHOCTH MPH KCILTyaTaluu 3J1eKTpoycTanoBok (I1Th)

7.I1paBuia TEXHUYECKOH SKCIUTyaTalluy 3IeKTpudeckux craHuuid u cereit (I1TD).

8.CompoTuBieHUs M  NPOBOJUMOCTH  BO3AYIIHBIX U  KaOEIbHBIX  JIMHUM.
CooTHolIEeHNs MEXy TapaMeTPaMU JIMHUM B PallOHHBIX U MECTHBIX IEKTPUYECKUX CETSAX.

9.Cxembl 3amenieHust TuHUHA. [lapameTpsl cxembl 3aMemieHus: TpaHcHOpMaTOpoOB H
aBTOTpaHchopmMaTopoB. OCHOBHBIE BBl IOTPEOUTEICH AIMEKTPOIHEPTUU M UX XAPAKTEPUCTHKH.

10.I'paduku Harpy3ok u ux napamerpbl. CyTouHble rpapuky Harpys3ok. I'onoBbie
rpaduKu Harpy30K 1o MpoJoJKUTENbHOCTU. [loTepu X0m0cToro Xoaa u Harpy304Hble IOTEPH.

11. Meronps! onpeniencHust NOTEPH NEKTPOIHEPTUH B IIEKTPUUECKUX CETAX.

Ilepeuensv 6onpocoeé Ko émopomy ycmuomy

1.00mast xapakTepucTUKa METOJIOB pacueTa PeKMMOB 3aMKHYTBIX JIEKTPHUYECKHUX
CETEH.
2. Pacuer pexxuma CeTH METOJOM KOHTYPHBIX YypaBHeHWH. Merox ypaBHEHHUI
Y3JI0BBIX HalpspKeHUH. Meto pa3pe3anus KOHTYpoB. MeToa ko3 pUIIMEeHTOB pacrpeaeaeHus.
3.AHanu3 METOJOB pacueTa PeXKUMOB 3aMKHYTBIX dJIEKTPHUUECKUX CETEH.
4.1IpuHIMIBI 1 KPUTEPUU TEXHUKO-DKOHOMUYECKOIO aHAJIN3a.
5.0cHOBHOE COJIEp/KaHNE TEXHUYECKOTO MTPOEKTA.
6.@Ousnueckas CyIIHOCTh OajlaHCa AaKTHBHBIX MOIIHOCTEH U €ro CBs3b C
pPEeryaupoBaHUEM YaCTOTHI.
7.Cratnyeckue YacTOTHBIE XapaKTEpUCTHUKU Harpy3ku. Pabora ycTaHOBOK
COOCTBEHHBIX HYX/I AJIEKTPOCTAHIIMNA MTPU CHUKEHUH YaCTOTBHI.
8.Kpurepuu onieHKM KauecTBa YaCTOTHI.
9. IlpunHumn paboTsl PEryasiTOPOB CKOPOCTH TYPOUH.
10.ITpuHLIKIIBI aBTOMATUYECKOTO PETYINPOBAHNS YaCTOTHI.
11.®du3nyeckass CymHOCTh OanaHca pPEAKTHBHBIX MOIIHOCTEH U €ro CBs3b C
pEeryaupoBaHUEM HaAIPSIKECHUS.
12.BousHue HanpsokeHUs Ha TEXHUKO-DKOHOMHMYECKHME II0KA3aTelH d3JIEMEHTOB
AIEKTPOIHEPTETUUECKON CUCTEMBI.
13.CpenctBa reHepaliu ¥ peryiupoBaHusi peaKTUBHON MOITHOCTH.



14.Bb160p oTBETBICHHH TpaHC(HOPMATOPOB.

Ilepeuens 6onpocoe K 3auemy
1.Kparkuii ucropudeckuid 0030p pa3BUTHS CHUCTEM IE€peJadd 3JIEKTPOIHEPIUU.
CtpykTypa SHeprocucTeM, NpeuMyILecTBa 00bEINHEHHS SHEPIOCUCTEM.
2.0cHoBHbie PyHKIMHU ceTeit [T u PO. OcHOBHBIC TOHATHS U ONPEICTICHUS.
3.EnuHCcTBO mporecca NpOM3BOJCTBA, NEpefayd, paclpeleleHuss U MOTpeOIeHUs
JIEKTPUUECKON IHEPTUU.
4.DOnexrpuyeckue cetu 11 u PO u ux xnaccudpukanus. HomuHanbHbIE HANPSHKEHUS
BJIEKTPUYECKUX CETEM.
S5.HopmaTuBHble Marepuaibl II0 IIE€peAade M PaCHPEACICHHUIO 3JIEKTPUYECKON
sHepruu: IlpaBuna u ycrpoiicra anexrpoycraHoBok (IIYD)
6. [IpaBuiia TeXHUKYM 0€30MACHOCTH MPH IKCIUTyaTauu d1ekTpoycraHoBok (I1TH)
7.11paBuiia TEXHUYECKOM IKCILTyaTallluK dJEKTpUUIeCKux cTtaniui u ceteit (I1TD9).
8.CompoTuBieHUss M  NPOBOJUMOCTH  BO3AYIIHBIX M  KaOENbHBIX  JIMHUH.
CooTHoOLIEHUsT MEXKAY TapaMeTpaMu JINHUHM B palfOHHBIX U MECTHBIX EKTPHUECKUX CETSIX.
9.Cxemsbl 3amenieHus JTuHUi. [lapamerpsl cxembl 3aMerieHust TpaHc(HOpMaTOpOB U
aBTOTpaHchopmaTopoB. OCHOBHBIE BUBI TIOTPEOUTENEH IIEKTPOIHEPTUU U UX XAPAKTEPUCTHKH.
10.I'paduku Harpy3ok u ux mapamerpbl. CyrouHsle rpaduku Harpy3ok. ['omoBbie
rpaduKu Harpy30K 1o MpoJoJKUTENbHOCTU. [loTepu X0m0cToro Xoaa u Harpy304Hble IOTEPH.
11. Metoap! onpeneneHus NOTEPb JIEKTPOIHEPTHH B IJEKTPUUECKUX CETAX.
12.06mas xapakTepucTuKa METOA0B pacyeTa PEeXKUMOB 3aMKHYTBIX JIEKTPUUYECKUX
ceTel.
13.Pacuyer pexuma ceTHM METOJOM KOHTYPHBIX ypaBHEHMH. MeToj ypaBHEHUH
Y3JIOBBIX ~ HampspkeHuil. Meton paspe3aHus KOHTypoB. Metonq ko3dduuueHToB
pacnpeneseHusl.
14.Ananu3 MeTO10B pacyeTa peKUMOB 3aMKHYTBIX 3JIEKTPUYECKUX CETEH.
15.1IpuHIUIBL ¥ KPUTEPUU TEXHUKO-DKOHOMUYECKOTO aHAIH3a.
16.0cHOBHOE coJiepKaHHE TEXHUIECKOTO MPOEKTa.
17.®u3nueckass CcymHOCTh OajaHca AaKTHBHBIX MOIIHOCTEH M €ro CBsi3b C
pEryJINpOBaHUEM YaCTOTHI.
18.CraTtnueckue 4YacTOTHBIE XapaKTEPUCTUKU Harpy3ku. Pabora ycTaHOBOK
COOCTBEHHBIX HYXK]] 3JI€KTPOCTAHIMHA IPU CHUYKEHUH YaCTOTHI.
19.Kputepun OlleHKH Ka4eCcTBA YaCTOTHI.
20.ITpuHIUT pabOTHI PEryISITOPOB CKOPOCTH TYPOUH.
21.TIpyuHIMTIEI aBTOMATHYECKOTO PETYIHUPOBAHUS YaCTOTHI.
22.®usnyeckas CYNIHOCTh OajlaHCa pPEAaKTHBHBIX MOIIHOCTEH W €ro CBsi3b C
peryJupoBaHUEM HaIPSIKEHHUSL.
23.BnusHue HanpspKeHUsT Ha TEXHHUKO-PKOHOMHUYECKHME I10Ka3aTelld 3JIEMEHTOB
ANIEKTPOIHEPIETUUECKOM CHCTEMBI.
24.CpezcTBa reHepalui ¥ PeryIupoBaHus peaKTUBHON MOIIIHOCTH.
25.Bp100p 0TBETBIICHUH TPaHC(HOPMATOPOB.



HayucieHue 0aIoB MPOU3BOIUTCS B COOTBETCTBUU CO CIEAYIOIEH TabuuIeit

IIkanbl oneHKN 00Pa30BATENbHBIX JOCTUKEHU I
OreHka 3HaHUHM CTyZEHTa NMPH BBHIOJHEHUU MPAKTUUYECKUX paboT Bcex GopM oOydeHUs H

Kon

Bun orieHouHoro
cpeiacTBa

Kpurepuu

bann

MaxkcuManbHBIN
6am —
MHHUMAaIbHBIN
0amn

3

5

I1P1

[IpakTnueckas
pabora Nel-8

BBICTABIISICTCS CTYZICHTY, eciu OH
CaMOCTOSITENIbHO M 0€3 OMMOOK BBIIOIHUI
NPaKTUYECKYI0 PaboTy, CBOOOJHO BIIAJCET ee
MarepraioM W OTBEYaeT Ha MOCTABJICHHBIC
BOIIPOCHI, KaK MIPAKTUYECKOTO XapaKTepa, TaK u
TEOPETUYECKOr0 W3 4YKCiIa  BOIPOCOB
aTTecTallil pa3lelioB Kypca. B oTBerax
HPaBHJIBHO 000CHOBBIBaET HPUHSATHIC
peLICHHUSI.

BBICTABIIIETCS CTYJIEHTY, €CIU OH B OOJbIIEH
4acTH CaMOCTOSTEJIBHO u oe3
IMPUHIUIINATIBHBIX om0k BBIITOJIHHJI
IIPaKTHUYECKYIO paborty, BIIAZICET ee
MaTepuajioM M OTBEYaeT Ha OOJBIIMHCTBO
IIOCTaBJICHHBIX BOIIPOCOB, KaK IPAKTUYECKOTO
XapaKkTepa, TaKk M TEOPETHUYECKOI0 M3 YHUCIIA
BOIIPOCOB aTTECTallUM pasleinoB Kypca. B
OTBETaX HE BCErJa MOXET IPaBWIBHO
000CHOBATh IPUHSITHIE PEIICHHUS.

BBICTABJISIETCA CTYJEHTY, €CJIM OH BBIIOJIHUI
MIPaKTUYECKYIO paboty c MOMOIIbIO
MpenojaBaresis, JAONYCKal MPUHLIHUIHAIbHBIC
omuOKH, HE B TIOJHOW Mepe BIaJeeT
MaTepuajoM MpPaKTHUYECKOH paboThl, 4YacTo He
MOKET 00OCHOBaTh NPUHATHIE PELICHUS U HE
OTBEYAEeT HAa 3HAYUTEIBbHYI YacThb BOIMPOCOB,
KaK MMPAKTUYICCKOIro XapakTepa, TakK n
TEOPEeTHYECKOT0 M3  4uciaa  BOIPOCOB
aTTeCTallMu pa3/eioB Kypca.

BBICTABJISICTCSA CTYIAEHTY, KOTOpPBIM HE 3HAET
3HAQYMTEIILHOM YaCTU MaTepHalla PaKTUYECKOU
paboThl, YacTO JOIMYyCKal MPUHIMIHAIbHBIE
OMOKHM, HE OTBEYaeT Ha OOJIBIIYI0 YacTh
BOITPOCOB, KaK MPAKTHYECKOr0 XapakTepa, TaK
U TEOPETUYECKOTO M3 4YHCIIa BOIPOCOB
aTTeCTallUd  pa3leNioB  Kypca, HE MOMKET
000CHOBATh MPHUHSITHIE PEIICHHUS.

H/3




YO - yctHBIN ompoc, B ¢popMe cobeceoBaHUs: CPEACTBO KOHTPOIIS, OPTaHH30BAaHHOE KaK
crenanbHas Oecena TMpernojaBaTeNis ¢ OOy4alolmIMMCs Ha TeMbl, CBS3aHHBIE C H3y4aeMoi
JTUCIUILTAHOM, U paCCUMTAHHOE HA BBISICHEHUE 00beMa 3HAHUN 00YYaIOIIErocs Mo onpeaeIecHHOMY
paszzneiny, TeMe.

OLIeHKa 3HAaHUU Ha YCTHBIX OIIpOCax WU HAYUCIICHUC 6aJIJIOB IMPOU3BOAUTCA B COOTBETCTBUHA
CO CIIeyroIIeH Tabmuei

MakcumanbHbIN
Kpurepuu bann Oayt —
MUHUMAaJIbHBIN Oa

Bun orieHouHnoro

Kon
cpeiacTBa

1 2 3 4 5

BBICTABIIICTCS CTYJEHTY, eciu OH
MCYEPIBIBAIOILE, [TOCIE0BATEIbHO, YETKO U
JIOTUYECKH CTPOWHO OTBEYAeT Ha BOMNPOC U
yYMEeT yBS3bIBATh TEOPHIO C MPAKTUKOMN

BBICTABJISICTCA CTYACHTY, €CJIU OH TBépI[O
3HACT MaTcpuall, rpaMOTHO H IIO0 CYHICCTBY
nu3jaraet €ro, HE OOIYyCKas CYIICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC

YOI | Yeruwiii onpoc BBICTABJIACTCA CTYNEHTY, €CIM OH HMEET o.c
2 Nol-2 3HaHUS TOJIBKO OCHOBHOI'O MaTepuaia, HO He -
YCBOMJI €r0 JeTajei, 10IMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO TMpaBHIbHBIE (HOPMYITUPOBKH, 5
HapyLICHUS JIOTMYECKON
I10CJIE10BATEIBHOCTH B U3JI0KEHUHU
IPOrpaMMHOr0 MaTepuala

BBICTABJISIETCSA CTYJICHTY, KOTOPBI HE 3HAET
3HAYNUTEILHOMN JacTH MIPOrPaMMHOI0
Marepuana, JOTTyCKaeT CYIIIECTBEHHBIC
OILIMOKHU

H/3

B kadecTBe OIIEHOYHOTO CpeACTBa MPH MPOBEACHUU PYOEKHOTO KOHTPOJS MCIONb3yeTcs,
Tak Ha3biBaeMblii Kontpons o uroram (KW), MuHMManbHas MONOXKUTENbHAS OLEHKA 32 KOTOPHIH
MO/Ipa3yMeBaeT yYCBOGHHE CTYIACHTOM HEOOXOAMMOrO MHHHMYMa Marepuana, KOTOPBIH
BBICTABJISIETCSA B COOTBETCTBUU CO CJIEYIONIEH TaOIUIIeH

Kox ortenounoro MuHUMaIbLHBIN .
Bun xoHTpOns MaxkcuMansHBIH Oal
cpencTBa oaiut

Jlnst Bcex popm 00yueHust

I1P1-8 [Tpaktuyeckas pabora Nel-8 16 32
YOl Ycrabrit onpoc Nel 5 9
YO2 VYcrHbii onpoc Ne2 5 9

KA KonTpoabs no Utoram 26 50




OLIGHKa 3HaHUH Ha 3a4eTe W HAYHCICHHE OalljIoB MMPOU3BOAUTCA B COOTBCTCTBUU CO

clieayromen Tabauie:

Cymma
TpeboBanus K 3HAHUSIM HA 3a4eTe
0aJ10B
40 -5 | BPICTABIACTCS CTYCHTY, CCIH OH TIOJNHO, TPaMOTHO 0e3 omMOOK OTBETHJI Ha BCE
BOIIPOCHI, B TOM UHUCJIE U JIOTIOJIHUTEIbHbIE
BBICTABJISICTCA CTYACHTY, €CJIM OH 0e3 CYHICCTBCHHBIX OoIIMOOK OTBETHJI HAa BCE
30+39 | BOompoChl, OJHAKO [JOIYyCKal OTAEIbHbIE HETOYHOCTH WJIM HE JEMOHCTPUPOBAI
JIOCTaTOYHO IIyOOKOT0 3HaHUS MaTepuana
BBICTaBIISIETCSl CTYAEHTY, €CIM OH B OTBETaX Ha BOIPOCHl IPOJAEMOHCTPUPOBAI
20+29 | ToJBKO 3HAHHME OCHOBHOTO MaTepuana, AONYCKal CYIIECTBEHHbIE HETOYHOCTH B
OTBETaX, HEIOCTATOYHO TEXHUYECKH IPaMOTHO (POPpMyITHPOBal OTBETHI
BBICTaBIISIETCSI CTYJEHTY, €CJIM JIOIyCKaJ HENpPaBUJIbHBIE OTBETHI HA IOCTABICHHBIE
MeHee 19 | BOmpoChl WJIM HE CMOT OTBETUTH Ha YacTh BOMPOCOB, HE CMOT IMOJTBEPIUTH 3HAHUE
3HAYUTEJIbHOW YaCTH MaTepuaa.

HtoroBasi olieHKa mpeAcTaBiseT coboil cymmy OamioB, 3apabOTaHHBIX CTYACHTOM IIpU
BBIIIOJIHEHUM 33/IaHU B pPaMKax TEKYLIEro M IMPOMEXKYTOYHOTO KOHTPOJISI M BBICTABIISIETCS B
cootBeTcTBUM C [lonokeHHeM O KpeAUTHO-MOIYJbHOW CHUCTEME B COOTBETCTBUHU CO CIEAYIOIIEH
IIKAJIOM:

Cymma 0a/1J10B 32 pa3jeJibl M 3a4eT Ouenka ECTS

90-100

85-89

75-84

65— 74

60 - 64
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Menee 60

Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecniedeHUue y4eOHoi

JTUCHUILTHHBI
OcHoBHas nuTeparypa:

1. [TpoexTHpoBaHHE >IEKTPOIHEPreTHUECKUX cUcTeM : ydyeOHoe mocobue / C. H.
AntoHoB, E. B. Kononunes, 1. B. Kononnes, A. B. UBamuna. — CraBponons : CT'AY, 2014. —
104 c.— Tekcr: nsnekrtponHblii / Jlanp : snekTpoHHO-OMOMMoTeuyHass cucrtema. — URL:
https://e.lanbook.com/book/61082 — Pexxum gocTyma: jist aBTOPHU3. TOIb30BaTEIIEH.

JlonmonHuTenpHas TuTEpaTypa:

2. UBanos, N. . DaekTpoTexHUKa U OCHOBBI 3JIEKTPOHHUKH : y4yeOHUK Juig By3oB / U. U.
Wganos, I'. . Conosses, B. S1. ®ponos. — 11-e uzx., crep. — Cankt-IlerepOypr : Jlanp, 2021. —
736 c. — ISBN 978-5-8114-7115-7. — Tekcr : a5eKTpoHHBIH // JIaHb : 3IeKTpOHHO-OMOIMOTEeUHAs
cucrema. — URL: https://e.lanbook.com/book/155680 — Pexum poctyma: uis aBTOpHS3.
MOJIb30BaTENEH.



3. Te3ucwsl nokinanoB 67-i1 BHYTPUBY30BCKOW HAay4yHOW CTYyJIEHYECKOH KOH(epeHInu
"Monoaple y4YeHble - HWHHOBAIlMOHHOMY pa3BuTHiO obmectsa" (MMP-2015) : wmarepuans
koH(pepeHmmu : B 6 yactax. — MockBa : PI'Y um. A.H. Koceirmna, 2015 — Yacrte 3
CoBpemeHHbIe WH(GOPMALMOHHBIE TEXHOJOTHH, AaBTOMATHU3allMs M HHEPreTHKa B JIETKOH U
TEKCTUIILHOW MPOMBINUIEHHOCTH. COBEpIlIEHCTBOBAaHHE 000PYAOBAHUS Ul JIETKOW M TeKCTUILHOU
npomsiiuieHHocTH — 2015, — 94 ¢. — ISBN 978-5-87055-259-0. — TekcT : 31aeKTpOHHBI //
Jlanp : osmexTpoHHO-OmMOMuoreunas cuctema. — URL: https://e.lanbook.com/book/128413—
Pexxum noctyna: A aBTOpU3. MOJIb30BaTENCH.

4. ®pomnos, 0. M. OcHoBHI 3eKkTpocHab)eHusI : yuebHoe mocoodue / F0. M. ®pomnos, B. I1.
[ensxkun. — Cankr-IlerepOypr : Jlans, 2021. — 480 ¢. — ISBN 978-5-8114-1385-0. — TekcrT :
ANEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/168469— Pexxum noctyma: 1jisi aBTOpHU3. TOIb30BATEIICH.

MaTepHaJILHO'TeXHH‘IeCKOC odecrmeueHue yqeﬁﬂoﬁ JUCHHUITIJIMHBI

B mporiecce ocBoeHHst OCHOBHOM 00pa30BaTeNIbHOM MporpamMmbl o aucturuinHe «llepenaua
U pachupeleicHUue  JJIGKTPHUYECKOW  SHepruw»  HampaBieHus  noarotoBku — 13.03.02
«DNEKTPOIHEPreTHKA U DIICKTPOTEXHUKA» HUCIIOJIB3YIOTCS HATIISIHBIC TOCOOWSI, BBIYUCIUTEIbHAS
TEXHHUKa (B TOM YHCJIE€ IPOTpaMMHOE oOecIieueHune) AJis MoKa3a mpe3eHTalluu.

Yyebnag (ayn.411)

O6opynoBanue:

ABTOMAaTH3MPOBAaHHOE pabodee MECTO MPETo1aBaTes:

nporeccop — AMD Athlon (tm) 11x2215, 2,70GHz; onepatiBHas nmamsthb - 4Gb.

KoMIutekc MyabTUMEIUMIHBIN B COCTABE KOMIIBIOTED C KOJIOHKAaMU, IIPOEKTOP
MynbTUMeauiiHbI Casio XJ-V2, skpaH; MUKPO(OH;

JInnieH3noHHOE ¥ CBOOOHOE MTPOrpaMMHOE obecrieueHre 001Iero u npopecCHoHaIbHOro

Ha3Ha4YCHUA.

Y4eOHO-MeTOAMYECKHE PEKOMEHAALUH JJIsl CTY/ICHTOB

1. Yka3zanus Ui NpoCIIylIMBaHUs JTEKIUI

[lepen HavanoMm 3aHATUN BHUMATEIBHO O3HAKOMHUTHCS C Y4YEOHBIM IJIAHOM IPOBEICHUS
JEKLIUI U CIIUCKOM PEKOMEHI0BAHHOU JINTEPATYPBHI.

Ilepen mocemeHHEM OYEPEAHOM JIEKIMM OCBEKUTH B MAMSITH OCHOBHBIE KOHIICTIIIUH
IPOHEHHOTO paHee Marepuana. I[loAroToBUTh Ipu HEOOXOAMMOCTH BOIPOCH! MpemnoaaBaremo. He
HAJIO OT1acaThCsl, YTO BONIPOCH! MOTYT OBITH IIPOCTHIMH.

Ha nexunmm ocHOBHOE BHMMaHME CJEAyeT yIensaThb He (GopMylaM M MaTeMaTH4ecKUM
BBIKJIAJIKaM, & COJIEPKAHUIO U3Y4aeMbIX BOIIPOCOB, ONPEAECICHHUAM U NOCTAHOBKAM 3a/1a4.

B mpouecce wn3yueHMs JEKIMOHHOIO Kypca HEOO0XOAMMO IO BO3MOXKHOCTH 4YacTo
BO3BpAILAThCsl K OCHOBHBIM MOHATUAM M METOJIaM pEIIeHHs 3a/1a4 (3/1eCb BO3MOXKEH BbIOOPOUHBII
KOHTPOJIb 3HAHUI CTY/IEHTOB).

XenarenbHO WCIONB30BATh KOHCIEKTH JICKIWH, B KOTOPBIX HCIIONB3YeTCS MPUHSITAS
IpernoaaBaTeseM CHCTeMa 0003HAYEeHHH.

Jlns Oonee moApoOHOTO W3yYeHHsI Kypca ciexyeT paboTaTh ¢ PEKOMEHIOBAaHHBIMU
JIUTEPATYPHBIMU HCTOYHUKAMH ¥ BHOBD MOSBIISTFOIMMUCS HCTOYHUKAMHU.

2. Yka3zaHus I y4acTHsl B IPAKTUYECKUX 3aHATHAX

Ilepen HauamoM BBINOJHEHUS IPAKTUYECKOTO 3aJaHUs HEOOXOIUMO CaMOCTOSATEIBHO
U3y4UTh TEOPETUUECKUH Marepuan ¥ MOIy4uTb y IpenojaBaTess OTBETHl Ha MOSBUBILIMECS IIPU
3TOM BOIPOCHL.



BBINONMHUTE NPEUIOKEHHBIM IIPENOAABATENIEM pPAaCcyeT PACCMOTPEHHOIO Ha JIEKIIMOHHBIX
3aHATUAX 3J€MEHTa U O(QOPMHTDH IOJyYEHHBIC Pe3yJbTaThl B BUJE OTYETA IO MPEIIOKEHHON
dopme.

OcHOBHBIE pe3yJIbTaThl BHITOJHEHHUS Pa0OThl HEOOXOAUMO pacledaTaTh.

3. CamocrositenbHass paboTa CTYIEHTOB OOBIYHO CKJIQABIBACTCS M3  HECKOJIBKHX
COCTABIISFOIIHX:

- paboTra ¢ TeKcTaMH: y4eOHWKaMHU, UCTOPHUYSCKHIMH TIEPBOMCTOYHHKAMH, JTOTIOJHUTEILHON
JUTEPATypOid, B TOM YUCIIC MaTepHaIaMi HHTEPHETA, a TAKXKe MPOPadOTKa KOHCIIEKTOB JICKITHIA,

- HaIMCaHUEe JIOKJIAJIOB, peepaToB;

- IOATOTOBKA K IMPAKTHUYCCKUM 3aHATHUAM,

- MOATOTOBKA K 3a4€Ty HEIOCPEICTBEHHO MEpe]l HUM.

Takum  oOpa3om, camocTOsiTeNIbHAasE paboTa  CTYACHTOB  SBJSIETCS  HEOOXOIUMBIM
KOMITOHCHTOM TOJTYYCHHSI IOJTHOIIEHHOTO BBICIIETO0 00pa30BaHUsI.

MeTozmquKne PEKOMEHIANUN NI HpenonaBaTeJIei/i
1. Ykazanus 11 npoBeIeHUs JEKIUH
Ha nepBoii BBOJHOM JEeKIMK caenaTh oO0mMii 0030p coaepkaHHs Kypca U OTMETHTh HOBbBIE
METOJIbl M TOAXOAbl K PEIICHUIO 33Jay, pacCMaTpUBAEMBIX B Kypce, JOBECTH OO CTYICHTOB
TpeboBaHus Kadeapbl, OTBETUTH HA BOIIPOCHL.

[Ipu moAroTOBKE K JICKIIMOHHBIM 3aHSITHSIM HEOOXOIUMO MPOIyMaTh IJIaH €ro MPOBEACHUS,
COJEP/KAHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIIOYMTEIIBHOW YacTH JIEKUMH, O3HAKOMUTBHCS C
HOBUHKaMHU y4eOHOW M METOJIMYECKOW JUTEpaTyphl, MyOIUKAIUSAMH MEPUOAUYECKON MeuaTd 1o
TeMe JIEKIIMOHHOTO 3aHATHs. llepen u3n0KeHHeM TEKyIIero JISKUMOHHOIO MaTepHalia HAallOMHHTD
00 OCHOBHBIX UTOTAX, IOCTUTHYTHIX Ha Mpeablaymux jJekusax. C 3Toil 1enblo 3a1aTh HECKOIBKO
BOIIPOCOB AYAUTOPHUH U OCYILIECTBUTH BEIOOPOUYHBIN KOHTPOJIb 3HAHUSI CTYIEHTOB.

B xone neknmoHHOro 3aHATHS MperojaBaTelb JOJDKEH Ha3BaTh TEMY, Y4€OHBIE BOIPOCHI,
O03HAKOMHUTH CTYJICHTOB C NEPEYHEM OCHOBHOM M JOMOJHUTEIBHON JUTEPATYPhI IO TEME 3aHATHS.
PackpsiBast comepxanue ydeOHBIX BOMPOCOB, aKIIEHTUPOBATh BHUMAHUE CTYJACHTOB HAa OCHOBHBIX
KaTeropusiX, SBJICHHUSIX U TpoIeccax, OCOOEHHOCTSX HMX MPOTEeKaHUsA. PackpbiBaTh CYIIHOCTH H
COJIep’)KaHUE PA3TMYHBIX TOYEK 3PEHHUS U HAyYHBIX MOAXOJI0OB K OOBSICHEHHIO TEX WU HWHBIX
SIBJIEHUW U MPOLIECCOB.

CnexgyeT apryMeHTHpOBaHO OOOCHOBAaTh COOCTBEHHYIO TMO3UIMI0O TIO  CHOPHBIM
TeopeTH4ecKuM BompocaM. [IpuBoauth mpumepsl. 3a1aBaTh MO XOAY H3JIOKEHUS JIEKIIMOHHOTO
Marepuaiga pPUTOPUYECKHE BOMPOCHI M CaMOMy JaBaThb Ha HHX OTBET. OJTO CIIOCOOCTBYET
AKTUBU3AIMA MBICTUTEIHHON NESITEIbHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAaHHUS U WHTEpeca K
Martepuaiy JISKIIUHU, ee coaepxanuto. [IpenogaBarens 10KEH PYKOBOJIUTH pabOTOM CTYIEHTOB 1O
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuaia, IMOJYepPKUBAaTh HEOOXOAMMOCTh OTPAKECHUS B
KOHCIIEKTaX OCHOBHBIX MOJO0KEHUN U3y4aeMOIl TEMBI.

B 3akmrountensHOM YacTH JEKIUU HE00X0uMO c(HOpMYIHPOBAThH OOIIHE BHIBOABI IO TEME,
pacKphIBAIOIINE COJAEPKAHHE BCEX BOMPOCOB, TIOCTAaBICHHBIX B JeKuud. OOBIBUTH IJIaH
OUEpPEHOT0 MPAKTUYECKOTO 3aHATHS, AaTh KpPaTKUE PEKOMEHJALUM MO MOATOTOBKE CTYACHTaMHU
pedeparoB. OnpenenuTh MECTO U BpeMsi KOHCYJIbTAIlUU CTYJAEHTaM, MOXKEJIABIIUM BBICTYIIHTHh Ha
MIPaKTHUKE C JIOKJIaJaMu U pedeparamu (Mpe3eHTAIUIMH).

Ha mocnemneit neknuu yaenuTh Bpems s 0030pa HamOosiee BaXXHBIX IOJIOKEHUH,
PacCMOTPEHHBIX B KypcCe.

2. Yka3zaHus IS IPOBEICHUS TPAKTUUYECKUX padoT



YeTko 0003HAUNTH TEMY 3aHATHS U JaTh BpPEeMs CTyIEHTaM JUIsl U3YyYEHHsI TEOPETUYECKOTO
MaTepHaa 1o X0y BBIIOJIHEHUS paObOTHI.

OOcynuTh OCHOBHBIC TOHSTHS, CBSI3aHHBIE C TEMOH NPAaKTUYECKOH Win JabopaTOpHOI
paboToii.

B npouecce pemieHust BeCTH AUCKYCCHIO CO CTYAEHTAaMH O IPABHJIBHOCTH IHPUMEHEHHS
TEOPETUYECKUX 3HAHUH.

OTmeuarh CTYAEHTOB, HauOoJiee aKTUBHO YYAaCTBYIOIIUX B BBIIOJHEHUU MPAKTHUECKUX M
J1abOpaTOPHBIX padoT.

[Tocne BBIOSHEHUS MPAKTUYECKOM paboThl HEOOXOAMMO MOJArOTOBUTH MUCBMEHHBIN OTYET,
copMynupOBaTh BBIBOABI 1O PAa0OTE COTJACHO IENH M TOATOTOBHTCS K YCTHOMY OTYETY IIO
BOIIPOCAM JIJIsl CAMOIIPOBEPKH.

3.Vka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHONU PabOThI CTYACHTOB

[To ycMoTpeHHIo mpemoiaBarens 3aJaHHe Ha CaMOCTOSTENbHYIO paboTy MOXKET OBITH
WH/IMBUYyaJIbHBIM WX (POHTAIIBHBIM.

IIpr ucnosb30BaHUM WHAMBUIYAJIBHBIX 3aJaHUM TpeOoBaTh OT CTYAEHTAa MHCbMEHHBbIHI
OTYET O IpoAETIaHHOo padorTe.

[Ipy npumeHeHun (POHTAIBHBIX 3aJaHUN BECTH KOJUICKTHBHBIE OOCYXAEHUS CO
CTYJEHTAMU OCHOBHBIX TEOPETUUYECKUX IOJIOKEHUH.

C 1penpl0 KOHTPOJISI KayecTBa BBINOJIHEHMSI CaMOCTOSITENIbHOM paboThl TpeboBaTh
UHJUBUAYAJIbHBIE OTYETHI (JIOMYCTUMO BMECTO MUCHbMEHHOTO OTYETa IPUMEHATh UH/IUBU]IyaJIbHbIE
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma cocraBieHa B cooTBeTcTBuM ¢ TpeboBanusmu OC HUAY MUDU u yueOHbIM
IJJAHOM OCHOBHOH 00pa3oBaTEeNIbHOM MIpOrpaMMbl 10 HampasjieHuto moarotoBku 13.03.02
DIEeKTpOIHEPreTUKa U 3JEKTPOTEXHUKA.

Pabouyro mporpammy cocraBmi aoteHT Kpacnonyackuit H.B.

Penensent: na.1.H., npodeccop buprokos B.I1.

[Iporpamma omoOpena Ha 3acemanuu  YMKH  13.03.02 DnextposHepreTuka u
ANEKTPOTEXHUKA.

[Ipencenarens yuebHo-meToquueckoit komuccuu I'ydatenko M.C.



