MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.04

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

CoBpeMeHHBbIE PO0JIEeMbI JHEPTETUKH

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIPABJICHUIO TIOJITOTOBKH
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
DHeprocbepexenne 1 3HeprodpHeKTUBHOCTh

®opma o0ydeHUs: 3a09HAs
"o mabopa: 2020
Oo6mas Tpynoemkocth: 4 3E

Pacnpe)lene}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 1

®opma KOHTPOJIsI | DK3aMEH Hroro
Bua zansaruii
Jlexknuu 4 4
JlaGopaTopHble
[IpakTrueckue 6 6
PykoBo1cTBO: KypcoBbie paboThl (poekTsl) / PI'P
[TpomexxyTouHas arrecramus 0,35 0,35
KonTaktHas pabora 10,35 10,35
CamocrosiTenpHas pabora 125 125
Kontpounb 8,65 8,65
Hroro 144 144




Pabouyto mporpamMmy cocTaBuiI(H):
Io1eHT, K.T.H. ITnatos B.1.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OovicHOCmb, yueHoe 36anue, cmenensb, @amunus U.0.)

PaGouas mporpamma AucUMILTUHBL cocTaBiieHa Ha ocHoBaHuU OI'OC BO u yyeOHoro mana
HaIpaBJICHUs TOATOTOBKHU
13.04.02 D5eKTpOIHEPTreTUKA U SJIEKTPOTEXHUKA

Cpok aeiicTBus pado4eii nporpaMMbl JMCUMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 3 ot «26» centsiops 2019 r.).



1. Ilean ocBOeHUsI TUCUUILIUHBI

[enb 0CBOCHUS AUCHMILTUHBI - TOJyYEHUE CTYACHTAMU 3HaHUHN O MpobIeMax TpaaullMOHHOMN
U alIbTEPHATUBHON YHEPTETUKH, COBPEMEHHBIX CITOCO0AX MOMyUEHUS U IPEOOpa30BaHus SJHEPTHH, €€
XpaHEHUs U TpaHCIOPTUPOBKHU. Oco00e BHUMAHUE YACNAETCS AIEKTPUUECKON IHEPTHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKM, HAa OCBOCHHM KOTOPBIX Oasupyercs NaHHAs AUCHUILINHA:
mucuuiuiueel  bioka 1 wactu, ¢dopmupyeMoil ydacTHMKamMM 0Opa3oBaTENbHBIX OTHOLICHUH
HampaBiIeHus: MoAroToBku OakanmaBpuaTta 13.03.02 «DneKTposHEpreTuka M SICKTPOTEXHHUKA:
«CoOBpeMEHHbIE HHEPreTHUECKHUE CHCTEMbl M BJIEKTPOHHbIE MpeoOpaszoBarenn», «lIpueMHUKH u
NOTPEOUTENH IIEKTPUUECKON SHEPTUNY, «DIEKTPOIHEPTETUUECKUE CUCTEMBI U CETH.

I[I/ICIII/IHJII/IHI)I W IIPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JUCHUITIINHBI H€O6XOI[I/IMO KakK

npeaniecTBytomee: «MUTAIIMOHHOE MOJETMPOBAHHE B DICKTPOIHEPTETUKE M AIICKTPOTEXHHUKE),
«OHeprocOepeKeHNE B MPOMBIIIIEHHOCTHY.

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

(Ko 1 HAMMEHOBAHUE)

(K01 1 HAMEHOBAHUE)

dopmMupyemsbie U HNuagukaropbl
KOHTpOJIUpYyeMble AOCTUKEHUS IInanupyemble pe3yJbTaThl
KOMIIETeHIH U KOMIIeTeHI Uit o0yueHust

I1IK-1 Cnocoben
¢dbopmynupoBaTh
TEXHUYECKHE 3aaHus,
pa3pabarbIBaTh U
WCTIOJIh30BATh CPEICTBA
aBTOMaTHU3alluU IpU
MIPOEKTUPOBAHUN CHCTEM
3JIEKTPOCHAO0KEHU S

[TK-1.2 OcymectBnser
pa3paboTKy BapHAHTOB U
BbIOODP ONTHUMAaJIbHOM
CUCTEMBI
AIEKTPOCHAOKEHUS
o0bexToB I1]1

3HaTh: OCHOBHBIE CITOCOOEI
MOCTPOCHUS CUCTEM
AIEKTPOCHAOKEHHUS TUTTOBBIX
00BEKTOB.

YMeTh: hopMyITHpOBaTh BAPUAHTHI
AIEKTPOCHAOKEHHS OOBEKTOB U
OIICHUBATH WX TEPCIICKTUBEI.

BrnaneTs: HaBbIkaMM pa3paboTKu
CXEM 3JIEKTPOCHA0KEHUSI OOHEKTOB.

I1K-1.3 Wcnonb3yer
COBpPEMEHHBIE CPEICTBA
ABTOMATU3AINH TIPU
MPOCKTUPOBAHUUN CUCTEM
AIEKTPOCHAOKEHUS
06bexToB I1]]

3HaTh: HOMEHKJIATYPY U
XapaKTECPHUCTUKNU COBPEMECHHBIX
CPEIICTB aBTOMATH3AINH
AIIEKTPOCHAOKEHUS.

YMeTh: 000CHOBBIBaThH BBIOOP
HEOOXOMMBIX CPEICTB
aBTOMATH3AINH JIEKTPOCHAOKEHUSI.

Bnaners: HaBpikamu skcrutyatanuu
CpE/ICTB aBTOMAaTH3alUN
AIIEKTPOCHAOKEHUS.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0
Bun . KOHTPOJISA
Moayasb . HanmenoBanue TeM 3aHATHI
(pazzen) yueOHoit (yaeGHoii paGoThI) Cemectp | O0beM, .| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)

Jlek 1 O61mure npo6iieMbl SHEPTEeTHKH. 1 2 - - Bompocs k yueOHuUKY,
A3.

Jlex 2 [TpoGieMBbl 3JEKTPOIHEPTETHKHU U ITYTH UX 1 2 - - Bompocs k yueOHuUKYy,

pelIeHus. A3.

IIp 1 CuctemaTtuzanusi ”HGOPMAIIMK O ABUTATEIISIX 1 2 - - brnanku BeInoIHEHUS

BHYTPEHHEI0 CTOPAHHUS 3alaHuI

IIp 2 Hanucanue 3cce Ha 3a1aHHYIO TEMY. 1 4 - - Occe

Cp N3yueHnue pekoMeHJ0BaHHOTO 1 125 - -

TEOPETUYECKOI0 MaTepHaa, BHITOJHEHUE
MIPOBEPSIEMBIX 33JIaHUM.

ITA JlomycK K TECTUPOBAHUIO 1 0,35 - - [Iposepsiembie
3aJlaHusl, BOIIPOCHI K
yueOHUKY, A3.

Kontposns | HWTOrossrii rect 1 8,65 bT3

Hroro; 144 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU
Jis oueHKW 3HAHWWA, YMEHHMS W YPOBHS HPOQPECCHOHAIBHBIX KOMIIETEHIIMHA, MPUOOpEeTaeMbIX
BBIIIYCKHUKOM B IIpollecce H3ydeHHs] AUCHUILUIMHBI «COBpEeMEHHbIE HPOOJIEMBI IHEPIETUKNY,
MCIIOJIb3YIOTCS CJIEAYIOIINE TEXHOIOTMU JUCTAHIIMOHHOTO 00Y4YEHHUS:

- CaMOCTOSITEJIBHOE U3Y4EHHUE HIEKTPOHHOIO y4eOHUKA;

- ABTOMaTHYECKOE TECTUPOBAHUE 10 BOIIPOCAM K yUEOHUKY;

- BBIIIOJIHEHHME IIPAKTUYECKUX 3aJaHUM COIVIACHO METOAUYECKUX YKa3aHUM C IPOBEPKOU HX
IIPEnoaaBaTesieM BpY4HYIO;

- CaMOCTOsTENIbHAs paboTa ¢ JEKTPOHHBIM YIeOHHKOM M PEKOMEHI0BAaHHOH JINTEpaTypoil,

- ITOTOBOE TECTUPOBAHUE.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIIHHbI

6.1. OOyuarommcs HEOOXOAMMO O3HAKOMHTBCS: C COAEp)KaHHWEM pabodell Mporpammbl
JUCLHUIUIMHBL, C €€ LEISIMM U 33aJadyaMH, CBA3SIMH C JPYTUMH JUCLUIUIMHAMU 0Opa30BaTelIbHON
[IPOrpaMMbl, METOJIUYECKUMU pa3padOTKaMHU 10 JaHHOW JUCLUILIUHE.

6.2. Meroauueckue yka3aHHMs IO IOATOTOBKE K HW3YYCHMIO JIEKIIMOHHOTO MarepHaja
(27IEKTPOHHOTO y4EeOHUKA).

DNEeKTPOHHBIA y4eOHMK PEKOMEHIyeTCsl M3ydaTh IO pas3zesiaM, Tak Kak B KOHIE KaxJ0ro
pa3nena OyneT MPOBOIWTHCS ABTOMATHYECKOE TecTHpoBaHWe. JKelmaTrenbHO Marepuai KakIoro
paszena yueOHHKA JONOJIHATh HHPOpMaLKell U3 peKOMEH/1I0BaHHOM JIUTepaTypbl U CAMOCTOSITENILHO
HAalJICHHON B MHTEPHETE.

6.3. Meronnyeckue ykazaHHs IO MOJTOTOBKE K IPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpEIUISIOTCS 3HAHUS O0yYaroluxcs 10
psily paCCMOTPEHHBIX B 3JIEKTPOHHOM Y4€OHHKE BOIPOCOB M (POPMUPYIOTCS MPAKTUYECKHUE HABBIKU
B pEIIeHUM 3a7ad dJeKTpocHaOkeHus. Kaxkmoe 3amaHue CONMPOBOXKIACTCS METOAWYECKUMU
yKa3aHUSMH U TIPUMEPOM BBITTOJIHEHHUSL.

3anaHus, coJeprKaliue TeKCT (3cce, BBIBOJBI U T.I1.) MPOBEPSIFOTCS HA IJIaruar.

OTueTsl MO MPAaKTHMYECKUM U J1IaOOpaTOpHBIM paboTaM HAIMpPaBISAIOTCS Ha IMPOBEPKY B
dbopmare Word.

6.4. CamocrosiTenpHas paboTa BKJIOYaeT B ceOs BBIIOJHEHHE KypCOBOTO IIPOEKTa,
yriayOieHne 3HaHWW TpU BBINOJIHEHUM MPaKTUYECKUX 3aJaHUi M BUPTYaJIbHBIX J1a00paTOPHBIX
pador.

7. OneHo4HbIe CpeacTBa

7.1. ITaciopT OLIEHOYHBIX CPEACTB

Kox koHTpOIMpyemMoii KoMIeTeHIH U HaumenoBaHue
Cemectp
(1M ee yacTH) OLICHOYHOI'0 CPeICTBA
1 IK-1 (TIK-1.2) TectoBsie 3aganus 1-300.
ITpakTrueckoe 3anstue Nel
IK-1 (TTK-1.3) TecrtoBsie 3aganus 301-585
ITpakTueckoe 3ansatue Ne2




7.2. TunoBbIe 3aJaHUA WJIH MHBIE MATEPHAJIbI, HE00XOAUMBbIE IJI TEKYIIEro KOHTPOJIs
7.2.1 3apanus, npoBepsieMble BPYUHYIO.

IIpakTnyeckoe 3ananue Nel
Omnpenenenne KIIJI 3jiekTpu4eckoro BogoHArpeBaTe1bHOr0 npudopa.
@opMyJIMPOBKA 3aaHUsI
[IpoBecTn oOmBIT TO HArpeBy BOAbI B YalHUKE (WM JIPYTOM  aHAJIOTUYHOM
BOJIOHATPEBATEIILHOM NIPUOOPE) U paccuUTaTh €ro K0d()PUIMEHT OJIE3HOTO ICHCTBUS.
PexoMenganuy mo BeIIOJHEHUIO 3a1anusa Ne 1
B kauecTBe uCClieTyeMOro 3JIEKTPUYECKOTO BOJOHArpeBaTEIbHOrO MPUOOpPA MOXKET OBITH
HCITOJIH30BaH AJICKTPUYCCKUN YaHUK WM IPYroi aHAJIOTHYHBIA OBITOBOW TTPHOOD.
Koaddunument noneznoro aevicteus (KIIJ]) sHepreTnueckoil cUCTeMbl — 3TO OTHOILIEHUE
MOJIE3HOM PHEPTUU K U3PACXOI0BAHHOM:

Qnone3
= Jnores, 1
n 0 ()
HSpaCXOI[OBaHHaH SHEPTH OMPECACIISICTCS 110 3aKOHY H)KOYJ'IH — HeHua:
2
Q=P t=I*R-t=—-t )

rae () — TeruioBas SHEPrus, BbIIEIUBLIASCS NPU IMPOXOXKICHUM TOKAa [ MO IPOBOJHUKY
COmnpoTUBIIEHHEM R 3a Bpems ¢; U — HalpsKeHue.

MouHoCTb 251eKTponpudopa P, Kak MpaBuiio, ykasaHa Ha €ro KOpILyce Wil B JOKYMEHTAllUH,
OJIHAKO M3-32 OKHUCJIEHHS BBICOKOOMHBIX NpoBOJHHMKOB TOHa co BpemMeHeM oOHa CHUXKAeTcs.
IToaToMy ee Hy»HO paccuuTaTh Y€pe3 CONPOTUBIICHUE.

ComnpoTuBieHre Bbl MOXKETE y3HATh ABYMs criocoOamu. [1epBblil 3akiarodaeTcst B M3MEpEeHU U
C ITOMOIIIbI0 OMMETPA, €CJIN Y BaC €CTh TaKasi BO3MOYKHOCTh U COOTBETCTBYIOIIME HABBIKU. DTO Oy/eT
JIOTIOJTHUTEIIBHBIM IIJIFOCOM PabOTHI.

Bropoii croco6 cocTOMT B HMCHOJIb30BAaHUM 3HAYEHUS COMPOTHUBIICHHUS, IMOJIYYEHHOIO C
MTOMOIIBIO CIIENYIONIEH (HOPMYIIBI:

R =20+ AR [OwMm], 3)

rae 20 Om — obuiee 3HaueHue As BceX, AR — no0aBKa, YHCIEHHO paBHasl MOPSAKOBOMY
HOMepYy NepBoi OyKBBI Baliel paMmIny (€ciii HOMEp JIBY3HAaUHbIN, TO YYUTHIBAETCS TOJIBKO BTOpast
uudpa). Hanpumep, ecnu Barma gpamumnus HaunHaeTcs Ha «J(», To

R=20+5=250m.

Tok BaM HEM3BECTEH, 3aTO U3BECTHO HanpspkeHue — 220 B. [l pacuera s3HEpruy Hy»KHO e11e
3HaTh BpeMsl. ET0 BBl 1OJIKHBI ONIPEAEINTD KCIIEPUMEHTANIBHO. JJIs1 3TOTr0 B YallHUK WJIM €T0 aHAJIOT
HYXHO HaJIUTh (PUKCUPOBAHHOE KOJIUYECTBO BOBI (3KENATENbHO OJM3KOE K MaKCUMAaJIbHOMY) U
JnoBecTH 10 KumeHus. Ilocne 3TOro Hy)XKHO BBUINTH KHUIISITOK, CHOBA HAJUTh XOJIOAHYIO BOAY H
MOBTOPUTH OMNBIT. JTO IOBTOPEHHE HYXHO M3-3a TOrO, YTO INpPU IEPBOM HArpeBe SHEPrus
pacxolyeTcsl Ha HarpeB KopIlryca 4YailHuKa, a TPy BTOPOM MOTEPhb TaKOro pojia MPaKTUYECKU HeT. B
pe3ynbTaTe BbI NOIYYUTE BEITUUMHY 3aTPAYECHHON YHEPTUU.

[Tone3Hyro 3HEPrur0 MOXHO paccUUTaTh, 3Has Maccy BOAbI m W Af — pa3sHOCTb MEXIY
TEMIIEPATYPOI KMIIEHHUs M HA4aJIbHOW TemrepaTypou Boabl. TemnepaTypa KUIEHHs, KaK U3BECTHO,
cocrapiser 100°C. Temmeparypy BOAONPOBOAHON BOJBI MOXHO H3MEPMTh KOMHATHBIM
TEPMOMETPOM.



Kak Bam m3BecTHO, 1 Kajgopus — 3TO KOJMYECTBO PHEPTUH, HEOOXOAMMOE NIl Harpea 1 r
Bozibl Ha | rpamyc. OHo paBHO 4,1868 Jx. Takum 06pazom, oje3Hast JHEPTUsl MOXKET OBITh HaliieHa
o popmye:

Quones. = m * At 4,1868 [JIx]. (4)

OTHOIICHUE TaHHOW BEJTMYMHBI K paHee MOTYyYeHHOMY 3HAYEHUIO N3PAcX0I0BAHHOM SHEPTUH
u Oynert, coriacHo BeipaxkeHuto (1), nckompiM 3HaueHuem KIT/I.

PesynbTarhl paboThl BB JOJDKHBI IPEACTAaBUTH B BUJE TaOIUIBI |
Tabmuna 1 — PesynpTaTsl pacueToB

AR R Q Qnone3. KHH

OO0pa3sen BbINnoJIHEHUs 3agaHust No2
OrnpeneneHue 3aTpauyeHHON YHEPTUH.
W3mepenHoe 3HaueHue conpotusienus 40 Om. Bpems narpesa Bojb! coctaBuiio 10 MuHyT, TO

ectb 600 cexynn. Torma nns cetu 220 B
2202

Omnpenenenue Moyie3HON YHEPIUH.
B uaitauke 6611 1 11 Bogsl, To ecth 1000 r. Mcxomuas TemnepaTypa Bojasl cocTapisna 20 C.

Torma At = 80°C. TlonesHas SHeprus COCTABHUT:
Quones. = 1000 - 80 -4,1868 = 324.944 k]I x.

KIIJ = 45 %
Tabnuna 1 — Pe3ynbTatsl pacyeToB
AR R Q Qnones. KHH
- 40 Om 726 xJIx 324,944 45%
kJx

IIpakTHyeckoe 3aganue Ne 2
CuryanuoHHas 3a71a4a -3JIeKTPUPUKALUSA KOTTEIKA
@opmMyJMPOBKA 3a1aHUA
[TpuHATH 000CHOBaHHBIE PEIICHUS MO YCTPOMCTBY JIEKTPONPOBOJKUA U CUCTEMBI €€ 3aIUThI
JUTS KOTTEIKa.

MeTtoauyecKkue peKOMEeHAAlMHU 110 BHINOJTHEHUIO 3a1aHUs
Chauana no tabnuie 2 BbIOEpUTE BapUAHT UCXOAHBIX JaHHBIX, COOTBETCTBYIOIUI MEPBOI
OykBe Balei (aMUIHH.

1. Jlanee nns Kakaoro MOMELIEHHUS OMPENEIUTE CYMMapHYIO MOTPeOJISIEMYyI0 MOLIHOCTh, a
notoM Tok. [Ipu pacyere Toka HYKHO YYUTBHIBaTh, YTO HAIpPSHKEHHE BO BCEX MOMEILIEHUSX
220 B, a B 6aHe — apyroe, COTJIaCHO UCXOTHBIM JTaHHBIM.

2. 3arem ompenenutre cyMMapHbId TOK. Ilpu cymmupoBaHHM TOK, MOTpeOsiseMblil OaHeill,
paccuMThIBaeTCs sl MEpPBHUYHOW OOMOTKM TpaHCpopmaropa, TO €CTb IyTE€M JeJeHHUs
MOIITHOCTH ee moTpedureneit Ha 220 B.



3. PaccumrTaHHBIe 3HAUCHHUS CHJIBI TOKAa JJIA KaXXKJ0ro nmoMEmeHusa U BCEro JomMa 3aHECUTE B

Tabnuily 3 Ha OJIaHKe BBITIOJHEHUS 3a/IaHUS, TIOCIIC YErO ONPEACIUTE CEUYSHUSI MEIHBIX WIH

ATIOMHUHUCBBIX IPOBOJIOB.

4. Ha ocHOBaHMHM pacueTOB MPHUMHUTE PEIICHHE O BBIOOPE KOHKPETHBIX THIIOB MPOBOIOB.

CdopmynupyiiTe OCHOBaHHS ISl CBOETO BHIOODA.

5. B coorBeTcTBHU C paCCUUTaHHBIMHA 3HAYCHUAMU CUJIBI TOKA I KaXXKA0TI'0 IIOMCIICHUA U JOMa
B 1CJIOM BBI6epI/ITC ABTOMAaTU4YCCKHUEC BBIKJIIOYATCIIN. HpI/IMe‘IaHI/IeZ CIIPABOYHBIC JaHHBIC JJIA
BBI60pa IMPOBOAOB U CPCACTB 3alIUTHI ITPOBOAKHU BbI 1OJIZKHBI HaAWUTH CaMOCTOSITEILHO.

Hcxoanbie JaHHbIE, oﬁnme AJIsl BCEX BaApUAHTOB (onncaﬂne chyamm)

[TocTpoeH gauHbIif JOM B AIEKTPUPHUIIMPOBAHHOM TAYHOM MaccuBe. TpedyeTrcs MoaKII0YUTh

€ro K MpOXOASAIICH pPsIOM JIMHUHM 3JEeKTporepenaun HampspkeHuem 220 B, Onmmkaiimas omopa

KOTOpOM HaxoauTcsl Ha paccTossHuU 20 M, a TakKe BbIOpaTh MpOBOJIA sl BHYTPEHHE!N TPOBOAKHU U

CTaHJapTHBIE CPEJCTBA €€ 3alluThl. B nome mmeercs 2 komMHaThl, KyxHA U OaHs. OCOOEHHOCTh
aeKkTpocHaOkeHuss O0aHu — Oe3omacHoe HampspkeHue 12, 24 wim 36 B (mpenmonaraercs, 4To
MOHIKAIOIIUI TpaHCHOPMATOP YKE UMEETCH).

JlonotHUTE/IbHBIE UCXOAHBbIE JaHHbIe (BRIOpATh BApUAHT 1O MepBOi OyKBE (haMUITHIH)

Tabmuua 2 - MicxonHble JaHHBIC U1l CHTYallMOHHOM 3a/1a4n

[IepBas [ToTpebuTtenu 31eKTPOIHEPTUH B IOMELICHUSX
OykBa Komnara 1 Kowmnara 2 Kyxns bans
bamun
A-r1 Jroctpa 300 Bt Jlamma 15 Bt Jlammal 00 Bt OcBelienue
Topuep 40 Bt VYTior 2 kBt Bononarpesarens 12 B, 40 Bt
Ob6orpeBarenb 5 kBt
I kBt
Tenesuzop 150 Bt
-3 Jlroctpa 200 Bt Jlamma 40 Bt Jlamma 40 Bt OcgelieHue
Topmep 20 Bt bpa 40 Bt Bononarpesarens 2 | 12 B, 100 Bt
TeneBuzop 150 Bt | OGorpearesns kBT
1 kBt
Tenesusop 150 Br
N—n Jlamnal00 Bt JIroctpa 300 Bt Jlamma 40 Bt OcgeleHue
OGorpesarenb Topmep 40 Bt Bononarpesarens 3 | 24 B, 40 Bt
2 kBt Ob6orpeBarenb kBT
Tenesuzop 150 Br | 1 kBt
Tenesusop 150 Br
M-n JIroctpa 150 Bt Jlamna 60 Bt Jlamna 40 Bt Ocgemenue
Hacronpnas nammna | Topmep 40 Bt Bononarpesarens 5 24 B, 60 Bt
40 Br Ob6orpeBarenb kBt
Tenesuzop 150 Br | 1 kBt
My3bIKabHBIN
uentp 150 Bt
P-y JIroctpa 300 Bt JIroctpa 300 Bt Jlamna 40 Bt Ocgemenue
Topmep 60 Bt bpa 2x40 Bt Bognonarpesarens 2,5 | 36 B, 40 Bt
Ob6orpeBarenb Ob6orpeBarenb kBt




1 kBt 2 kBt
Tenesuzop 150 Bt
(OEB | JIroctpa 200 Bt Jlamna 40 Bt Jlamna 40 Bt Ocgemienue
Topmep 40 Bt bpa 40 Bt Bononarpesarens 4 | 36 B, 60 Bt
OOGorpesarenb Ob6orpeBareib kBT
1 kBt 1 kBt
Y- Jlamma 100 Bt Topuep 40 Bt Jlammna 40 Bt OcselnieHue
Bbpa 40 Bt Ob6orpesarenb Bononarpesarenr 1 | 12 B, 100 Br
O6orpesarenb 1 kBt kBT
1 kBt Tenesuzop 150 Bt
Tenesuzop 250 Bt
D—1 JIroctpa 300 Bt JIroctpa 300 Bt Jlamnia 40 Bt Ocgelienue
Topmep 40 Bt Topmep 40 Bt Bononarpesaren» 2 | 24 B, 25 Bt
Ob6orpeBarenb Ob6orpesarenb kBT
3 kBt 1 kBt
Tenesuzop 200 Br | Tenesuszop 150 Bt
Oo0pa3zen BbINOJIHEHU 3a1aHust Ne2
1. Haxoaum B Tabnuiie 2 CBOM UCXO/HBIE TAHHBIE.
[TepBas [ToTpebuTtenu >MeKTPOIHEPTUHN B TOMEIICHUSIX
OykBa Komnata 1l | Komnara 2 Kyxns bans
bamunun
b Jlroctpa 200 Bt Jlamna 100 Bt Jlamnsr 2 x 100 Bt Ocgemienue
Topmep 50 Bt Vrior 2 kBT Bononarpesarens 5 | 12 B, 40 Bt
Ob6orpeBarenb kBT
1 kBt

Tenesnzop 150 Br

2. OmnpezensieM CyMMapHYIO MOIIHOCTb JUIsl OTJEJIbHBIX MTOMEIIEHUN U BCEro J0Ma, 3aTeM
CHITy TOKa.

Kowmuara 1: P = 1400 Br, [ = 1400/220 = 6,36 A.

Komuara 2: P=2100 Bt, [=9,54 A

Kyxusa: P =5200BTt, [=23,64 A

bans: P =40 BT, [=40/12 = 3,33 A — 151 BBIOOpa IPOBOJIOB BHYTPH OaHH.

1=40/220 = 0,18 A — 151 pacuera CcyMMapHOT'O TOKa.

CymmapHbIi TOK Ui Becero Joma coctaBuT 39,72 A. OxpyrimMm g0 40 A.

OneHuB cBOM MaTepuajbHble BO3MOXXHOCTU U YUYHUTHIBAs COBPEMEHHbIE PEKOMEHIAIMH TI0
AIIEKTPOCHAOKEHHIO KUIIBIX TOMEUICHHUM, MpUHUMaeM pelleHue ucnonb3onatsh nposoa CUIT nms
MOJIKJIFOUEHUS I0Ma U MEJHBIE TPOBOJA JUISl OCTAIbHOM MPOBOIKH.

Haunmenbiee ceuenne 16 wMm?

nMeeT JBYxXKwibHbIA mnpoBoa CHII 2x16, koropslit
BbIZIEpKUBAET TOK 10 75 A. OH uaeanbHO NOAXOAUT JIsl OJKJIFOUEHHSI HAILIETO JIoMa.

Haubonee mourabiii motpedutens — KyxHs. B IHTepHeTe HaxoauM, 4To Kabenb ¢ MEeIHBIMU
KUTaMH ceueHreM 4 MM’ BbIIEpKHUBaeT TOK 0 38 A. OTaaem mpeanodreHrue Kademo ¢ THOKUMH

sxrnamu [TYTHIT 2 x 4.



HaxoauM xapakTepUCTHKHU TAaKOTo >K€ THIA KaOellss MEHBIIEro CEeYeHUs U yOeKaaeMcsl, 4To
IIYTHII 2 x 1,5 mm? mpu mo6GoM crocobe MpOKIaiKK BbIAEPKUBAET He MeHee 18 A, dero c
JBYKPATHBIM 3aI1aCOM JJOCTAaTOYHO JUIst 00€uX KOMHAT.

Jnst 40-BaTTHOM OaHM MOXKHO B3STh JFO00H MPOBOJ, HO, YIUTHIBAsK MIEPCIIEKTUBHI PA3BUTHS,
HaIpHUMep, UCII0JIb30BAaHUE YallHUKa, IPUHUMAEM pellieHne ucnoiab3oBaTth Toxe [IYI'HIT 2 x 1,5.

Hcxons M3 MakCUMaJIbHOW Harpys3ku, ¢ OJHOW CTOPOHBI, U M3 BO3MOXHOCTEH Kabeis, C
Jpyroii, BbpIOEpeM TOK cCpabaTblBaHWs aBTOMATHMUYECKUX BBIKJIIOYATEIeH B COOTBETCTBUHM C
UMEIIIMMHUCS B ITpoaaxe. Bee pe3ynbraTsl 3aHOCUM B TabauIly 6 Ha GJIaHKE BBIITOJHEHUS 3aJaHUS.

OO0pa3sen 3an0/1HeHUS TA0JIULBI
Tabmuua 3— Pe3ynbraTsl pacueToB

OOBexT Tok Harpysku, A Tun u nonmycrumselid TOK | Tok cpabaThIBaHUS
Kabens, A aBTOMAaTHUYECKOTO
BBIKJIIOYATEIs, A
JloMm B 11esiomMm 40 CUII 75 A 63
Kyxus 23,64 ITYTHII2 x4 38A 40
Komnara 1 6,36 IIVIHII2x 1,5 16
18A
Kommnara 2 9,54 ITVTHII2 x 1,5 16
18A
bans 3,33 IIYTHITI2 x 1,5 16
18A

[IpumeuaHue: Tak Kak 3JIEKTPONUTaHHE OaHHOIO OCBEUIEHMs] HU3KOBOJIbTHOE, Y30 s
3alUThl OT MOPAKEHUS JIEKTPUUECKUM TOKOM HE TpeOyeTcs.

baank BuImoJiHeHnd 3aganus Ne2
Tabnuna 3 — Pe3ynbpTaThl pacyeToB

OObeKT Tok Harpysku, A Tun n nonycrumslid TOK | Tok cpabaTbIBaHUs
Kaoemst, A aBTOMATHYECKOIO
BBIKJTFOUATEIIsI, A

JloMm B 11es10M

Kyxns

Kommuara 1

Komnara 2

bansa

HpI/IMeanI/ICZ TaK KakK 3JICKTPOIIUTAaHUC 0aHHOTO OCBCIICHHSA HU3KOBOJIBTHOC, V30 JJId 3allIMThI OT
MOpaAKCHUA IJICKTPUICCKHUM TOKOM HC Tpe6yeTc51.



7.2.2.BupryajibHble JIa0OpaTOPHBbIE Pa0d0ThI
JlaboparopHble pabOThI yUeOHBIM TUTAHOM HE MPETYCMOTPEHBI.

7.3.0ueHoYHbIe CpPeACTBA AJs1 NMPOMEKYTOYHOH aTTeCTAUMU IO MTOraM OCBOEHHS
JUCHHUILIHHBI

7.3.1. O0pa3ubl TECTOBBIX 3aJaHUI

1. Dueprus — 370:
O  CIIOCOOHOCTH COBEPINAThH padOTy
O  TeIIo, BBIACISEMOE MPOBOJAMHU C TOKOM
O  MaKCHMaJbHOE HalPsOKEHHE Ha aKKyMYJISITOPE
O  OTHOIICHHE HANPSHKEHUS B LIEMHU K TOKY

2. OOuenpuHATON B HayKe eIMHULEH U3MEPEHNS SHEPTUH SIBIISIETCS:

o Boubr
o Barr

o Awmmnep
o Jxoyub

3. OO6enpuHATON B OBITY €IUHUIICH U3MEPEHUS JIEKTPOIHEPTUU SBIISETCS:
KHJIOBATT-4yac

amrmep-ceKyH/ia

KaHeJu1a

IOUM

o O O O

4. BomnbIIyIO 4acTh NEKTPOIHEPTHH MOTYUAIOT
O B pe3yJbTaTe XUMUICCKOU PEaKITUU
O 3a CYeT ympaBlsieMOro TePMOSIIEPHOTO CHHTE3a
O W3 Me€XaHH4YeCKOou OHECPTHHU IIPU IMOMOIIU I'€HEpaTopa
O W3 TPO30BBIX 00JIAKOB

5. HauGonee pacnnpoCTpaHCHHBIM THIIOM HpOMBIIHHCHHOﬁ SJICKTPOCTAHIUU B HACTOAIICC
BpPEMA CHUTACTCA

I'9C
ToC

ADC
Berposas

o O O O

6. YcTaHOBHUTE COOTBETCTBUE MEKY TUIIOM 3JIEKTPOCTAHIIMM U UCTOYHUKOM dHEPIUU
o IDC-Bona
o TOC- yrneBonopoasl
o ADC- aromHas SHEPTHUs

7. YCTaHOBHUTE COOTBETCTBHE
o Bo0300HOBIsIEMbIC HCTOYHUKH YHEPTUH — BOJIa, OMoMacca
o HeBo300HOBIIEMbIE HCTOYHUKHN YHEPTUU — HEPTH, Ta3



8. YcTraHoBHUTE COOTBETCTBUE

0O O O O O

TpanuuronHbie UCTOUYHUKH dHEprun — ['IC

TpaguunoHHble UCTOYHUKHU dHEeprun — TOC

AJbTepHATUBHBIE UCTOUHUKHU YHEPTUU — BETPOIJIEKTPOCTAHIIUHI
ATnbTepHATUBHBIC HCTOYHUKH YHEPTUH — COJTHEYHBIE OaTapen
XUMHUYECKUE UCTOUHUKHU IHEPTUU — raJIbBAHUUECKHUE DJIEMEHThI

9. Heo0x0IMMOCTh MOMCKA AIbTEPHATUBHBIX METOIOB BRIPAOOTKH AJIEKTPOIHEPTHH
00ycIoBIIeHA:

10.

©)

o O O

o O O O

OTrPaHUYEHHOCTHIO 3aI1aCOB UCKOMAeMOro TOILITMBA
CaHKIUSMU 3aaHbIX CTPaH

Hu3kuM KII/] mapoBeix TypOuH

Masoit moiHocTeio TOC

PactutenbHoe TOIIHMBO AJisi aBTOMOOMIIEH pa3pabaThiBaeTCs MO MPUUKHE:
HU3KOM 3()(HEKTUBHOCTH HEPTEIIPOTYKTOB

OTCYTCTBHUSI BPEIHBIX BHIOPOCOB

HEO0OXOIMMOCTH 3aIUTHI ABUTATEIIS

OTPaHUYEHHOCTH 3aI1acoB HEPTH U ra3a



8. YuebHo-MeToaMuYecKkoe M HHPOPMALMOHHOE 0O0eceuyeHrue TUCIHILINHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) Iox n3nanus ondauorexe /
n/n MeToaAnYecKoe nmocoomue,
NpAKTHEYM, Ip.) HaumenoBanue
p > AP 3BC
1 Kynunos A. A. TennoBbIe 3NEKTPUUECKUE CTAHITAN YuyebHoe 2018 OBC
nocoOue[ DIeKTPOHHBII "ZNANIUM.
pecypc] COM"
2 Terensmun, B. B. DU3UYECKUE OCHOBBI TPAJUIIMOHHONU U YuyebHoe 2016 OBC
aJIbTEPHATUBHON YHEPIETUKH: nocooue[ DIeKTPOHHBII "ZNANIUM.
pecypc] COM"
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe :KonnquTEOB
HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoanYecKoe mocoomne,
npAKTREYM, 1p.) HaunmeHnoBanue
P 2 AP 3BC
1 [Tapmanko JI. I1. AnbTepHATUBHbBIEC YHEPTOHOCUTENHU Ha Kuura [DneKkTpoHHBbII 2017 9bC
aBTOTpaHcnopre: 3GHEeKTUBHOCTH U pecypc] "ZNANIUM.
NIEPCIIEKTUBBI COM"
2 | Ymakos B. 4. CoBpemeHHbIE TPOOIEMBI VY4eOHuK [ DNeKTPOHHBIH 2014 OBC "IPRbooks"

QJICKTPOIHCPI'CTUKHU

pecypc]




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnexTpoHHbIH pecypce] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnexkTpoHHBI pecypc] : HaydHas dJeKTpoHHas Oubiamoreka. — Mocksa :
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [OnexktponHbIii pecypc] : [6a3a qanHbIx |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3aru. ¢ skpaHa. — SI3. aHri.;

— ScienceDirect [D7eKTpoHHBIH pecypc| : KOJUICKIUS AJICKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridgeuniversitypress [DJIeKTpOHHBIN pecypc] : )KypHaIbI u3garenscTBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpaHa. — SI3. aHri.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

HOB,

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok

JeicTBUSL — GECCPOUHO

2 | Office Standard Jorosop Ne 690 ot 19.05.2015, cpok
nemctBus — 6eccpouno; JJoroBop Ne 727
ot 20.07.2016, cpok aewcTBust —

OeCcCCpOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

KYPCOBOT'O MPOEKTUPOBAHUS (BBITTOJIHEHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOPHs JJIs
MIPOBEICHUS TPYNIOBBIX U MHAUBUIYaTbHBIX
KOHCYJIbTaIMi YueOHas ayAuTopus JIs

Ne ApP. 00bEKTOB ISl IPOBEACHHUS
. Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl o0yuyaoumxcs (HoMep ayAuTOPHH)
Aynuropus BeOKOH(pEpeHIINH. Cron npenogaBaTenbCKuil, SKpaH
VYyeOHast ayTUuTOpHs VI IPOBEICHUS TEJIEBU3UOHHBIN, pOYTEp, CTOMKA IJIs
3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas TeJeBU30pa, BeO.kamepa, TpaHCIapaHT-
ayIUTOpus AJI IPOBEACHUS 3aHATUI MepETSIKKA, NIMPMa, HAYITHUKH,
1 | ceMuHapckoro Tumna. YueOHasi ayAUTOpHs ISl | KOMIIBIOTEP C BBIXOJI0M B MIHTEpHET.




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne Ap. 00bEeKTOB /151 IPOBeIeHUs!
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)
IIPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS U
MIPOMEKYTOUHOH aTTecTanuu. (3-705)
Aymutopus BeOKoH(pepeHuunit Crous nmpenojaBaTeNIbCKUM, 3KpaH
YueOHast ayTUTOpHS AJ1sl IPOBEACHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
3aHATUN JEKIMOHHOIO THMA. Y4eOHas TEJIEeBU30pa, BeO.Kamepa, TpaHCIIapaHT-
ayIUTOPUS AJI IPOBEACHUS 3aHITHI NepeTsHKKa, MIUPMa,HAYITHUKH,
CEeMHMHAPCKOTo THMa. Y4yeOHas ayIuTOpHs U1 | KOMIIBIOTED C BBIXOAOM B MIHTEpHET,
2 | KypcOBOI0 MPOEKTUPOBAHUS (BBHIIOTHEHUS XpOMakKei
KYpPCOBBIX pa0oT). YueOHast ayIuTOpHs IS
MIPOBEICHUS TPYNIIOBBIX U UHAUBUIYaJIbHbIX
KOHCYJIbTAlMi. YueOHast ayIuTOpHs JJis
MIPOBEICHUS 3aHATHIM TEKYLIEro KOHTPOJIA U
IPOMEXYTOUHOM arrectaruu.(2-407)
[TomerieHue 17151 CAaMOCTOSITENIEHOM pabOTHI CTOBl YyYEHHUECKHE, CTYIbS
3 | ctynenTos. (I'-401) yueHnueckue, [1K ¢ BbIxonom B ceThb

HNuTepuer




