denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Ka(bezlpa ABTOMAaTHU3HUPOBAHHBIX JJICKTPOTCXHOJOI'MYCCKUX YCTAHOBOK

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

110 JUCHUIIIIMHEC «COBpeMCHHBIC HpO6J’IeMI)I SJICKTPOSHEPI'CTUKU U IJICKTPOTCXHUKU Y, 1 CEMECTP

1. MeToanka oneHKH

Bremmonnenue pacderHo-rpadudeckoro 3amanus (padotel) (manee - PI'3(P)) smusercs
dbopMoil Tekymiel arrectaluu (KOHTPOJIA) MO JUCHUILUIMHE, MPEAYCMOTPEHHONW y4eOHBIM ILia-
HOM.

Payetno-rpaduyeckas pabota COCTOUT U3 JIBYX 3aJlaHUM:

- IepBoe - pepepaT Mo MHAUBHUAYAILHOM TeME, BbIJaBAEMOM CTYIEHTY MIPENOoaBaTelIeM;

- BTOpPOE - JBE MPAKTUYECKHUE 3aauH, BBHITIOIHSAEMbIEC CTYJACHTAMU 110 UHIUBUIY-aTbHBIM
BapHaHTaM, yKa3aHHBIM IIpPENo/aBaTeIeM.

CrynenTtam mpejjaraeTcsi Ha BBIOOp MPEICTaBUThH pedepaT, MOJKPEIUICHHBIH T0KIaI10M
Y IIPE3CHTALUEH.

[Tocne mpencTaBieHus] MPE3CHTAMN HAa MPAKTUYECKOM 3aHSATHHM CTYACHT OTBEYaeT Ha
BOTIPOCHI CTYJICHTOB, YUYaCTBYIOLINX B OOCYKIICHUH JJOKJIA/IA.

[Ipu 3TOM olLleHUBaeTCs y JOKJIaquuKa MPaBUIBHOCTh U TNIyOWHA OTBETOB, y 3aJAOLIUX
YHCIIO U KAa4eCTBO BOMPOCOB. KaKIblii CTyIEHT Ha 3aHSATHH IOJydaeT Oajulbl 3a aKTUBHOCTH
yuacTusi B 00CYXJIeHUHU, 3a oKiaa u pedepar. Kaxapiii U3 3TUX moka3aTesiell yUUTHIBaeTCsS B
PEUTHHIEe KaKI0TO CTYJEHTA.

B PI'P nns ocBoeHMs (PU3MKO-MaTeMaTHYECKOTO anmnapara TeIIOTEXHUYECKUX PacyeToB
HauboJsee pacpoCTPAaHEHHBIX HA MIPAKTUKE CIIy4aeB MPEAaraeTcsl peluTh IBE 3a/1a4H.

3amayil TOCBSIIEHBI HMCCIEIOBAHUIO TEMJIOBOM pabOThI MEIHON OXJaXTAaeMOW TrazoM
TpyOkn 0oOMOTKHM TeHepaTopa. HoMmep 3amanusi cooTBEeTCTBYEeT mocienHeit mudpe (mmdpam) B
HOMEpE 3a4eTHON KHUKKH (CTyJI€HUYECKOro Ousera).

PI"3(P) BbInonHsAETCS MHANBUYATBHO.

KonuyecTBo 3a7aHuii JOCTaTOYHO JIJIsi 00ECTICUCHUSI, KaXA0T0 00y4YaroIerocss WHIUBH-
nyanbHbIM 3a1anuemM PI'3(P).

[IpenogaBaTens OCyIIEeCTBISET PYKOBOACTBO IO BHIIOJHEHUIO 33/1aHNUS, OKAa3bIBAET KOH-
CYJBTAI[MOHHYIO TIOMOIIb U TpuHUMaeT otyeT 1o PI'3(P).

[To pesynbraram BbimonHeHus: PI'3(P) BblmonHseTCs OTYET, KOTOPBIM COCTOMT U3 cle-
JYIOIINX YaCTEu:

1. TutynbHBIN THCT

1. PedeparuBHas yacTh, IpeACTABISIONIAas OO0 YETKOE, Pa3BEPHYTOE U CTPYKTYpPUPO-

BaHHOE M3JIO)KEHHE MH(pOpMaluu Ha 3a/laHHyI0 TeMmy. [lo Mmepe HeoOX0auMOCTH TeK-
CTOBBIN MaTepual MOXKET JOMONHIThCS rpadukamMu, pUCYyHKaMH U TaOIUIIaMHU.

2. 3apaua 1 (mo BapuaHTam)

3. 3agaua 2 (Mo BapuaHTaMm)

4. Crucok nuTepaTypbl U HCTOYHHUKOB

Tpebosanus k oghopmaenuro:

O0wem PI'3(3) 1o 15 crpanui mamuHONHCHOTO TekcTa hopmata A4. [lpudt Times New
Roman, 12. ®opmynsr Habupatotcst B pemakrope Math Type. Pasmenienne ckaHHpOBaHHBIX
dbopmyn He momyckaetcs. Hymepanius cTpaHWIl CKBO3Hasl, B HIDKHEH YacTH JIMCTa MO LEHTPY
apabckumu nuppamu. Pabora nomkHa ObITH OTpeAAaKTHpPOBaHA, HE cojepkaTh opdorpadude-
CKUX, CHHTAaKCHUYECKUX U CTHJIEBBIX OIIMOOK.



OTueTr B yCTaHOBICHHBIE CPOKH cjaaeTcs Ha Kadeapy s mnposepku. IlpenonaBarens
OLIEHUBAET Ka4eCTBO pabOThl, OTMEUAET MOJI0KUTEIbHbIE CTOPOHBI U HEJJOCTATKH PabOThl U OTI-
pelenseT, IOIycKaeTcs IM OHa K 3amure. [Ipy HEoOXOOUMMOCTH IpernoaaBaTellb BO3BPALIACT
PI'3(P) crynenty nnst nopaOOTKM M yCTAHABJIMBACT CPOKH IOBTOPHOIO HPEIOCTABIICHHS IS
npoBepku. 1o 3ammThl paboThl CTYEHTOM JOJDKHBI OBITH CAETaHbl HEOOXOIMMbIE UCTIPABICHUS
U JIOTIOJIHEHUS 110 BCEM 3aMeUaHMsIM IIperoiaBaTels.

[Ipu nonoxurenbHoM pesynbTare oneHuBaHus PI'3(P) cryaeHT e€ pacnedarsiBaer, repe-
JlaeT Ha Kadeapy M 3alMIaeT 10 CECCUM B HA3HAYEHHOE IIPEIo1aBaTeIeM BpeMsl.

3amura PI'3(P) cocTouT B MHAMBUIyaJbHOM YCTHOM COOECE0BAHNUHU CTY/IEHTA C MpeIo-
naBaresneM. B mporecce 3aliuThl BBISIBISETCS YPOBEHb 3HAHUM CTYZEHTA, CTENEHb €ro caMo-
CTOSITENIFHOCTU TIPU BBIOJHEHUU PaboThl. Ilo pesynbraTam 3amiuThl CTYIEHTY BBICTABIISETCS
OLIEHKA B COOTBETCTBHUHM C KPUTEPUSMH, IPUBEICHHBIMH B II. 2 HacToswero [lacnopra.

2. YpoBHH c()OPMHPOBAHHOCTH KOMIIETEHI[HI M KPUTEPUH OL[EeHKHU

PI'3(P) cumTaercs BBIMOJTHCHHONH Ha MPOJABHHYTOM YpPOBHE, €CIIM BCE HEOOXOJIUMBIC
pacueTsl MPOU3BEACHBI CAMOCTOATEIbHO U 0e3 omunbok; Bce pasaensl PI'3(P) BeimonHeHs! npa-
BUJILHO U B IOJIHOM 00beMe; pabora oopmiieHa B COOTBETCTBHH C TPEOOBAHUSMU; C/IaHA TIPe-
MOJIaBaTeNI0 B YKa3aHHbIE CPOKU M HE BO3BpAIAIach AJisd JOpaObOTKU; JaHBI MOJIHBIE U pa3Bep-
HYTBIE€ BBIBOJBI U PEKOMEHAAINH; Ha 3aIIUTE CTYACHTOM JaHbl YBEPEHHBIC U apryMEHTHUPOBaH-
HBIE OTBETHI, YTO CBHUJIETEILCTBYET 00 ypoBHE C(HOPMHUPOBAHHOCTU KOMIIETEHLIUNA U COOTHECEH-
HBIX C HUIMH WH/IMKAaTOPOB Ha MPOJIBUHYTOM ypoBHE. O1eHKa cOCTaBIsieT om 22 do 26 bannos.

PI'3(P) cuuraercs BhIMOTHEHHON HA §a30BOM ypoBHE, eciii yactu PI'3 BeInonHeHbI HOJ-
HOCTBIO: TTOKa3aH Pa3BEPHYTHIH aHATN3 WHQPOpPMAIMH, IPEICTAaBICHHON B pedepare, pemeHue
3aJ1a4 BBIIOJIHEHO 0e3 omMOO0K, BONPOCkl Ha 3amuTe PI'3 packpbIThl MOJHOCTHIO, HO C HETOYHO-
CTSIMH,, YTO CBHJICTEIBCTBYET 00 ypoBHE C(HOPMHPOBAHHOCTH KOMIETCHIIMNA M COOTHECCHHBIX C
HUMU UHIUKATOPOB Ha 6a30BoM ypoBHe. OlieHka coctapisieT om 17 0o 21 b6annos.

PI'3(P) cuuraercst BHIIOJHEHHONW Ha MOPOroBOM YpOBHE, eciu Bce yactu PI'3 Bbimoii-
HEHbI (POpPMATTbHO: OTCYTCTBYET Pa3BEPHYTHIN aHamu3 UH(OpMaLUU, TIPEeICTAaBICHHON B pedepa-
Te, pelieHne 3a7a4 BHITIOJIHEHO C OMIMOKaMu, BOMPOCH! Ha 3anuTte PI'3 packpbIThl HE MOTHO-
CTBIO,; paboTa odopMJIeHa B COOTBETCTBUU C TPeOOBAHMSIMH, CllaHA MPEMOAaBaTEeN0, HO HEO-
HOKpATHO BO3Bpallajiach CTYACHTY JUIs JOPaOOTKU; B 3aKIIOUYEHUU JaHbl KPAaTKUE BBIBOJBI; 3a-
mmrta PI'3(P) BeI3bIBaET y CTy/IeHTa Cephe3HbIE 3aTPYAHEHUS, YTO CBUAETEILCTBYET 00 ypOBHE
c(hOpMUPOBAHHOCTH KOMITETEHIIMM U COOTHECEHHBIX C HUMU MHAMKATOPOB HA MOPOTOBOM YpPOB-
He. Onenka cocrasisier om 13 0o 16 6annos.

PT'3(P) cuuraercs He BBINOJIHEHHOM, €CJIM PacyeThl MPOU3BEACHBI C CEPbE3HBIMU OIINO-
KaMU; €CTh 3aMeYaHUsI K TOJHOTE MpeAocTaBieHus nHpopmaiuu u opopmiennto; PI'3(P) Opuia
cZlaHa TIPETo/1aBaTelio, HO HEOAHOKPATHO BO3BpaIlaliach CTYJAEHTY JJIA J0PaOOTKH, YTO HE MPH-
BeJIO K ynmyumieHuro ee kadectBa; PI'3(P) e momymieHna 1o 3amuThl, 4TO CBUIETENHCTBYET 00 HE
c(hOpMUPOBAHHOCTU KOMIIETEHIIMI U COOTHECEHHBIX ¢ HUMU WHIUKATOPOB. OILIEHKA COCTaBIISAET
menee 13 bannos.

3. HlIkauaa oueHkun

B o6meit ouenke no aucuumiuHe 6amisl 3a PI'3(P) yuutsiBatoTcs B COOTBETCTBUH C Mpa-
BUJIaMU OaNTIbHO-PEUTHHIOBOM CUCTEMBI, IPUBEICHHBIMU B paboueil mporpamMme JUCHUTUIHHBIL.

PI'3(P) xak gopma Tekyieil aTrectauu (KOHTPOJIS) MO AUCHUIIMHE CUYUTAETCS yCHel-
HO BBITTOJIHEHHOH, €CITM CyMMa MOJTy4eHHbIX 0aJUIOB IO BCEM €ro 3aJIaHusM cocTaBisier oT 18 no 36
0aJJI0B BKIIFOUUTENBHO.
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4. IlpumepHblii nepedens 3aganuii PI'3(P)

4.1 IIpumepnsbie TeMbI pedepaToB
[To Teme MarucTepcKoi JuccepTaluy MoKa3aTh pemaeMyro IpooaeMy, MpeIoKUTh IyTH U
MeTO/Ibl ee petieHus. [Ipu Hanuyuu pereHus 3Toi mpoOiieMbl MPeACTaBUTh MAaTEPUAIbI IO €
00CYXJIEHUIO HAa CEMUHApE (ITPAKTUYECKOM 3aHATUN).
CoBpemeHHbIe MTPOOIEMBI ANEKTPOMEXAHUKH
CoBpeMeHHbIE TPOOIIEMBI aBTOMAaTH3UPOBAHHOTO JIEKTPOIIPUBO/IA
CoBpemeHHbIe MPOOIEMBI ATEKTPOTPAHCIIOPTA
CoBpeMeHHBIE TPOOIIEMBI AJIEKTPOTEXHOIOTHIA
[Ipe3eHTanus HaygHBIX pa3paboTOK U uctopur pasButus kadeap HI'TY, Beimyckaronmx
CTYJEHTOB I10 HAIPABJICHUIO 3JIEKTPOTEXHHUKA
Oranbl pa3BUTUSA AIEKTPOTEXHUKU
[lepBblil renepaTop IAEKTPUUYECKOTO TOKA. OTKPBITHE TEIIOBBIX, CBETOBBIX M MATHUTHBIX
NEUCTBUI TOKA
Pa3BuTHE MalIMH NOCTOSIHHOTO TOKA
HcTopust pa3BUTHS DIEKTPOIHEPTETHUKU
HcTopus 1 HayanbHbIN NEPUOJT UCIIOIB30BaHUS JIEKTPUUECTBA
Pa3BuTHe anbTepHATUBHBIX CIIOCOOOB MOTYyYEHUS IEKTPOIHEPTUU
Pa3BuTHE MarucTpanbHOIro AMEKTPOTPAHCIOPTA
[lepcriekTUBHBIE TUIAHBI PA3BUTHS IEKTPOIHEpreTuku B Poccuu
3apoKeHUE IIEKTPOTEXHUKH
CraHoBJIEHHE ANEKTPOCTATUKH. HadanbHbIH 9Tan pa3BUTHS SJEKTPOTEXHUKH.
IIepBblil reHepaTop IIMEKTPUUYECKOTO TOKA.
OTKpBITHE TETIIOBBIX, CBETOBBIX U MATHUTHBIX JIEHCTBUHN TOKA.
Co3nanue KpymHbIX rajmbBaHnueckux Oarapeid B. B. IleTpoBsiM 1 ero uccienoBanus B oonac-
TH 3neKkTponu3a. OOHapyKEeHUE U U3yUeHHE JEHCTBUS SIEKTPUUIECKOTO TOKA.
OCHOBHBIE 3aKOHBI 3JIEKTPUUYECKOM LIETIH.
[TepBble 3aKOHBI ANEKTPOTEXHUKH
Pa3BuTHe MammH nocTostHHOTO ToKa. [lepBhie AyleKTpuyecKue MalluHBbI.
Pa3ButHe anekTpoTexHomornu. PazBurue 3eKTpoTepMuH.
DneKkTpuyeckas cBapka. IIeKTpodu3nIecKue METOIbl 00pabOTKH
Pannuit nepuon passutus 3aekTponpusona. llepexon ot rpynmnoBoro NpoMsIIUIEHHOTO JIEK-
TPOIPUBO/Ia K UHAUBUAYAIBHOMY
Benukue 351eKTpOTEXHUKU: MIOKa3aTh HAyYHbIE UCCIEI0BaHNS U pa3pabOTKH, UCTOPHUIO KU 3-
HU. MIMs yueHoro, no paboTaM KOTOPOTO U UCTOPUU KU3HHU JieTaeTcs pedepar, Beloupaercs
JUTS1 KaXKJOTO CTYJI€HTa UHAUBUIyaJIbHO

4.2. 3amaun PI'3

Br100p MCXOMHBIX JaHHBIX K 3a/1adyaM MPOU3BOAMTCS MO TabauiaM 3 u 4, MOMEIIEHHBIM

HHUIKC B COOTBCTCTBUU C UHACKCAMU, BBIIAHHBIMU KAKAOMY CTYACHTY IMPCTIOAABATCIICM: i, J

3aayy MOCBAIIEHBI UCCIEI0BAHUSAM TEIUIOBBIX YCIOBUN paOOThl peabHBIX AJIEKTpUYe-

CKHUX TPOBOJHHUKOB, dJIEKTPOMArHUTHBIX SKPAHOB, dJIEMEHTOB KOHCTPYKIIHHA TpaHCHOPMATOPOB
n T.AO. HpI/I peHIeHI/II/I OTUX 3a1a4 H€O6XOJII/IMO OCBOHUTH HpI/IKJ'Ia)IHI)Ie pacquLI TCIIJIOBBIX yCJ'IO-
BUI pabOThI KOHKPETHBIX YCTPOMCTB M U3YYHUTh BIUSHUE HA OTH YCIOBHS TETUIOU3UUECKUX Xa-
PaKTEpPUCTUK Pa3IMYHBIX Cpell, Y4acTBYIOIIUX B TermiooomeHe. Kpome 3Toro, pemieHue Takux
3a/1a4 MO3BOJISET BBISIBUTH B3aMMOCBSI3b TOKOBBIX HArpy30K 3JEKTPUUYECKUX MPOBOJHUKOB C yC-
JJOBUSIMHU HUX OXJIAXKICHUA U OHpe)IeJ'II/ITB B3anMO3aBUCHUMOCTb HpeﬂeJ'IBHI)IX 3J'IeKTpOMaFHI/ITHI)IX
HArpy30K B JIEMEHTaX KOHCTPYKIUN 3IEKTPOOOOpYIOBaHUS OT YCIOBHM B3aUMOACHCTBUS C OX-
JTAXKIAOIICH CPEeTOoi.



3amaua Ne 1.

OOMOTKa 3JeKTpOoreHepaTopa BBINOJIHEHA B BUJAE ITYCTOTE-
JIOTO METHOTO MPOBOJHUKA C MPSMOYTOIBHBIM CEYCHHEM (
BBICOTA KaHaia ¢ = 6 MM; mupuHa KaHaiga b = 12 mMm; BbI-
corta Tpyoku 4 = 13 mm; mmpuna Tpyoku B = 22 MM; TOJ-
[IMHA CTeHKH TpyOku | = 0,6 m).
[Ipu mpormyckaHuu TOKa B CTCHKAX MPOBOJHUKA BBIJICIISICT-
Csl TEIUI0, KOTOPOE OTBOJAUTCS OXJIXKAAIOIIeH CpeioH, Ie-
peMelaonencs B KaHaie.
3aaHsbl ciae1yIoIe BeTUYHHbL:

- DJICKTPUUYECKUN TOK B 0OMOTKe [i;

- CpeZiHss CKOPOCTh TEYEHUs OXJIaXIarolei cpenst Vj;

- IaBJIeHUE B KaHaye P =4 aTMm.

Pacyer mpoBecTH Ui BO3IyXa U YIJIEKUCIIONO ra3a Ipy CIEAYIOIMX 3HAUEHHUAX TEMIIe-
paTypbl cpelibl Ha BXxojie B KaHai t, = 20 °C.
Bennuuna toka li; BeiOupaercst 1o tabnuie Ne 3, a 3HAUEHHH CKOPOCTH TEILIOHOCHTEIIS

o Tabnune Ne 4.

3ajanue:.

a) paccuMTaTh CpeHUI KOA(PUIMEHT TeIUIO0TJaud OT CTEHKH KaHaua;
0) oIpeesIuTh CPEIHIOI TEMIIEPATypy CTEHKHU KaHaja.

3agaua Ne 2.

OOMOTKa 3JeKTporeHepaTopa BBIMOJIHEHA B BUIE IMYCTOTEJIOr0 MEIHOTO MPOBOJHMKA C
NpSIMOYTOJIBHBIM CeYeHHEM (BBICOTA KaHalla ¢ = 6 MM; INMpUHA KaHaima b = 12 mMM; BbicOTa
TpyOKu A = 13 MM; mupuHa TpyOku B = 22 MM; ToInuHa CTeHKU TpyOkH | = 0,6 M, cM. prCYyHOK
K 3a1aue 1)). M3-3a npoTekaHus Toka B CTEHKaX IPOBOJAHUKA BBIIEISETCS TEIIO, KOTOPOE OTBO-
JIATCST OXJIAXKIAIOIICH CpeIOi.

3aiaHbl CIeNYIONINE BETUYUHBI:

— CpCAHAA CKOPOCTb TCUCHU OXJIaXKJA0IIeH CpCabl VJ,

— JIaBJICHUE B KaHaje p = 4 aTwm;

— CpejHsIs TeMIlepaTypa CTeHKH KaHajla He J0JDKHA TpeBbimars t. -= 50 °C.
Pacuer mpoBectu A BO3ayXa M YIJIEKUCIIOTO ra3a Mpu CIEIYIOIIUX 3HAYEHUIX TeMIle-
parypsl cpesisl Ha Bxojie B KaHal ty = 20 °C. Temwtodusuueckre cBOMCTBA CPellbl PACCUMTATD

[IpU TEMIIEPATYPE ty.

3amaHue:

a) paccunTaTh KO3PPUIMEHT TEIIO0TIauH;
0) ornpenenuTh NpeAeabHO TOMYCTUMOE 3HaYeHHE TOKa, IPOTEKAIOLIEro Yepe3 0OMOTKY.
Tabnuna 3. VcxonHble 1aHHbIE K pacueTy: Bennunna Toka |

Ne Bapu-
anTa i 112 | 3|4 |5 | 6|7 |89 |10|11]12]|13]|14] 15
W |
Bemramia |y g5 193 194 (1516|1718 19| 2 |21]22]23|24] 25
TOKa, KA

Tabnuna 4. CkopocTb TemIoHocuTens Vi

Ne Bapu-

amraimm | 1 | 2 | 3| 4|5 |6 | 7| 8|9 |10]11|12]13] 14/ 15
J

CropocTh, | 40 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80

Mm/c




