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

Ka(bezlpa ABTOMATHU3UPOBAHHBIX 3JICKTPOTCXHOJIOIHYCCKHUX YCTAHOBOK

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

110 JUCHUIIIIMHEC «COBpeMCHHBIC HpO6J’IeMI)I SJICKTPOSHEPI'CTUKU U IJICKTPOTCXHUKU Y, 2 CEMECTP

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padbotsi) (manee - PI'3(P)) sBasercs
dbopMoil Tekymiel arrectaluu (KOHTPOJIA) MO JUCHUILUIMHE, MPEIyCMOTPEHHOW y4eOHbBIM Iijia-
HOM.

Payetno-rpaduyeckas pabota COCTOUT U3 JIBYX 3aJlaHUM:

- IepBoe - pedepar 1Mo HHANBUIYATEHON TEME, BBIIaBA€MOU CTYACHTY MPEIOaBaTelieM;

- BTOpPOE - JBE MPAKTUYECKHUE 3aauH, BBHITIOIHSAEMbIEC CTYJACHTAMU 110 UHIUBUIY-aTbHBIM
BapuaHTaM, YKa3aHHBIM MPENOAaBaTEIIEM.

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

[Tocne mpencTaBieHus] MPE3CHTAMM HAa MPAKTUYECKOM 3aHSATUU CTYACHT OTBEYaeT Ha
BOTIPOCHI CTYJICHTOB, YU4aCTBYIOIINX B 00CYKICHUH JTOKIA/IA.

[Ipu 3TOM OlLleHUBaeTCs y JAOKJIAIuuKa MPAaBUIBLHOCTh U TTyOMHA OTBETOB, Y 3aJarOIINX
YHUCIIO ¥ KAa4eCTBO BOMPOCOB. Kbl CTYNEHT Ha 3aHATHH IOTYYaeT OaJUIbl 32 aKTHBHOCTH
ydacTusi B 00CyXJIeHHUH, 3a Jokiaa u pedepar. Kaxxapiii U3 3TUX mokazaTesiel yUUThIBaeTCs B
PEUTHHIE KaKI0TO CTYJEHTA.

B PI'P nns ocBoeHHs PU3MKO-MATEMaTHYECKOTO amnmapara TeIIOTEXHUYECKUX PacueToB
HauboJsee pacpoCTPAaHEHHBIX HA MIPAKTUKE CIIy4aeB MPEAaraeTcsl peluTh IBE 3a/1a4H.

3amayil TOCBSIIEHBl 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 MHAUBUIYAIIBHO.

KonuyecTBo 3a1anuii JOCTaTOYHO 71l 00ECTICUCHUSI, KaXA0T0 00y4YaroIerocsi WHIUBH-
nyanbHbIM 3a1anuemM PI'3(P).

[IpenomaBaTenb OCYIIECTBIISIET PYKOBOJICTBO TIO BHITIOJIHEHHUIO 3aJJaHUsI, OKa3bIBAe€T KOH-
CYJBTAI[MOHHYIO TIOMOIIb U TpuHUMaeT otyeT 1o PI'3(P).

[To pe3ynbratam BoinosnHeHus PI'3(P) BbImosHsAETCS OTYET, KOTOPBIM COCTOUT U3 CIEAy-
IOIIUX JacTei:

1. TurtynbHBIN THCT

1. PedeparuBHas yacTh, MpeCTaBISIIONIAst cOO0I YeTKOe, pa3BepHYTOE U CTPYKTYpPUPO-

BaHHOE M3JIOKEeHHE MHPOpMAINKU Ha 3a7aHHyI0 Temy. [lo Mepe HeoOXOaMMOCTH 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 ogpopmneruio:

O0wem PI'3(3) 1o 15 crpanuiy mamuHONMCHOTO TekcTa hopmata A4. lpudt Times New
Roman, 12. ®opmynsr HabuparoTcs B pemaktope Math Type. Pazmenienne ckaHUpOBaHHBIX
dbopmyn He momyckaercs. Hymepaius cTpaHHIl CKBO3HAs, B HIDKHEH YacTH JIUCTA 1O LEHTPY
apabckumu nudpamu. Pabota momkHa OBITH OTpeJaKTHpPOBAHA, HE conepkarh opdorpadude-
CKHX, CHHTAaKCHUYECKUX U CTUJICBBIX OITHOOK.



OTuer B yCTaHOBICHHBIE CPOKH claeTcs Ha Kadenpy i nposepku. IIpenonaBarens
OLIEHMBAET KAa4eCTBO PabOThl, OTMEUAET IOJIOKUTEIbHbIE CTOPOHBI M HEJOCTAaTKH pabOThl U
oIpeseNseT, JOIyCKaeTcs JIM OHa K 3amuTe. [Ipy HeoOX0aMMOCTH MPEnoaaBaTellb BO3BPAIIAET
PI'3(P) crynenty anst nopaOOTKM M yCTAHABJIMBAET CPOKHM IOBTOPHOIO HPENOCTAaBJICHUS IS
npoBepkH. 1o 3amuThl paboThl CTYIEHTOM JOJDKHBI OBITH CAETaHbl HEOOXOIMMbIE UCTIPABICHUS
U JIOTIOJIHEHUS 110 BCEM 3aMEUaHUsM IMIPENoAaBaTes.

[Ipu nonoxutenbHoM pesynbTare oneHuBanus PI'3(P) ctynent e€ pacneuarsiBaer, nepe-
JlaeT Ha Kadeapy U 3alMIaeT 10 CECCUU B HA3HAYEHHOE IIPEIoiaBaTeIeM BpeMsl.

3amura PI'3(P) cocTouT B MHAMBUIyaJbHOM YCTHOM COOECE0BAHNUHU CTY/IEHTA C MpeIo-
naBaresneM. B nporiecce 3aluThl BBISBISAETCS YPOBEHb 3HAHUMN CTYJEHTA, CTENEHb €0 CaMoCTO-
ATEIBHOCTHU MIPH BBIIOJIHEHUHU paboThl. 1o pe3ynbraTaM 3amuThl CTYACHTY BBICTABIISETCS OLCH-
Ka B COOTBETCTBHMHM C KPUTEPUSMH, IPUBEICHHBIMHU B I1. 2 HacToswero [lacnopra.

2. YpoBHH cpOPMHPOBAHHOCTH KOMIIETEHI[HII 1 KPUTEPUH OLIEHKHU

PI'3(P) cumTaercs BBINOJTHCHHONH Ha MPOJABHHYTOM YpPOBHE, €CIIM BCE HEOOXOJIUMBIC
pacueTsl MPOU3BEACHBI CAMOCTOATEIbHO U 0e3 omunbok; Bce pasaensl PI'3(P) BeimonHeHs! mpa-
BUJILHO U B IOJIHOM 00beMe; pabora oopmiieHa B COOTBETCTBHH C TPEOOBAHUSMU; C/IaHA TIPe-
MOJIaBaTeNI0 B YKa3aHHbIE CPOKU U HE BO3BpAIAach AJisd JOpabOTKU; JaHbl MOJHBIE U pa3Bep-
HYTBIE€ BBIBOJBI U PEKOMEHAAINH; Ha 3alIUTE CTYJECHTOM JIaHbl YBEPEHHbBIE U apTryMEHTHUPOBAH-
HBIE OTBETHI, YTO CBHJICTEIBCTBYET 00 ypoBHE C(HOPMHUPOBAHHOCTU KOMIETEHLIUNA U COOTHECEH-
HBIX C HUIMH WH/IMKAaTOPOB Ha MPOJIBUHYTOM ypoBHE. O1eHKa cocTaBIisieT om 22 do 26 bannos.

PI'3(P) cuuraercs BhIMOTHEHHON HA §a30BOM ypoBHE, eciii yactu PI'3 BeInonHeHbI HOJ-
HOCTBIO: TIOKa3aH pPa3BEPHYTHIM aHaNW3 WHQOpMAIMU, TPEACTABICHHOW B pedepare, pelieHue
3aJ1a4 BBIIOJIHEHO 0e3 omMOO0K, BONPOCkl Ha 3amuTe PI'3 packpbIThl MOJHOCTHIO, HO C HETOYHO-
CTSIMHU,, YTO CBUJETEIHCTBYET 00 ypoBHE CHOPMHUPOBAHHOCTHA KOMIIETCHIIMM U COOTHECEHHBIX C
HUMU UHIUKATOPOB Ha 6a30BoM ypoBHe. OlieHka coctapisieT om 17 0o 21 b6annos.

PI'3(P) cuuraercst BHIIOJHEHHON Ha MOPOroBOM YpoOBHE, eciu Bce yactu PI'3 Bbimoi-
HEHBI (POPMATIbHO: OTCYTCTBYET Pa3BEPHYTHIN aHATN3 WH(OPMAIIUU, TPECTABICHHON B pedepa-
Te, pelieHne 3a7a4 BHITIOJIHEHO C OMIMOKaMu, BOMPOCH! Ha 3anuTte PI'3 packpbIThl HE MOTHO-
CTBIO,; paboTa odopMJIeHa B COOTBETCTBUU C TPEOOBAHMIMHM; ClIaHA MPEIOAaBaTeto, HO HEO -
HOKpATHO BO3Bpallajiach CTYACHTY JUIs JOPaOOTKH; B 3aKIIOYECHUU JaHbl KPATKUE BBIBOJIBI; 3a-
mmrta PI'3(P) BeI3bIBaeT y CTy/EeHTa Cepbe3HbIe 3aTPYAHEHHUSI, YTO CBUIECTEILCTBYET 00 YpOBHE
c(hOPMUPOBAHHOCTH KOMIETEHIIMH W COOTHECEHHBIX C HHMMH WHIUKATOPOB Ha MOPOTOBOM
ypoBHe. OuieHka coctasinsier om 13 do 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 HEOJHOKPATHO BO3BpaIlaiach CTYAEHTY JJII JOPaOOTKH, YTO HE MPH-
BeJIO K ynmyulneHuro ee kauectBa; PI'3(P) He momymieHna 1o 3amuThl, 4TO CBUIAETENHLCTBYET 00 HE
c(hOpMUPOBAHHOCTH KOMITETCHIIMI U COOTHECEHHBIX ¢ HUMU WHIUKATOPOB. OIIEHKA COCTaBIISACT
menee 13 bannos.

3. HlIkauaa oueHkun

B o6meit ouenke no aucuumiuHe 6amisl 3a PI'3(P) yunThiBatoTcst B COOTBETCTBHM C Ipa-
BUJIaMU OaJNTIbHO-PEUTHHIOBOM CUCTEMBI, IPUBEICHHBIMU B paboueil mporpamme JUCHUTUIMHEL.

PI'3(P) kak ¢opma Tekyrei arrecTanuu (KOHTPOJIS) MO AUCIMILIMHE CUATACTCS YCIEII-
HO BBITTOJIHEHHOH, €CITH CyMMa MOJTy4eHHbBIX 0aJUIOB IO BCEM €ro 3aJIaHusM cocTaBisieT oT 18 no 36
0aJJI0B BKIIFOUUTENBHO.
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4. IlpumepHblii nepedens 3aganuii PI'3(P)

4.1 IIpumepHbIe TeMBbI pedepaToB
[To Teme MarucTepcKoi JuccepTaluy MoKa3aTh pemaeMyro IpooaeMy, MpeIoKUTh IyTH U
MeTO/Ibl ee petieHus. [Ipu Hanuynu pemenus 3Toi mpoOIeMbl MPeACTaBUTh MaTEPUAIbI O e
00CYXICHUIO Ha CEMUHApe (MPAKTUYECKOM 3aHATUH).
CoBpemeHHbIe MTPOOIEMBI ANEKTPOMEXAHUKH
CoBpeMeHHbIE TPOOIIEMBI aBTOMAaTH3UPOBAHHOTO JIEKTPOIIPUBO/IA
CoBpemeHHbIe MPOOIEMBI ATEKTPOTPAHCIIOPTA
CoBpeMeHHBIE TPOOIIEMBI AJIEKTPOTEXHOIOTHIA
[Ipe3eHTanus HaydHBIX pa3pab0TOK U uctopuu pa3Butus kapeap HI'TY, Beimyckaronmx
CTYJEHTOB I10 HAIPABJICHUIO 3JIEKTPOTEXHHUKA
Oranbl pa3BUTUSA AIEKTPOTEXHUKU
[lepBblil reHepaTop IMEKTPUUECKOTO TOKA. OTKPBITHE TEIUIOBBIX, CBETOBBIX U MATHUTHBIX
NEUCTBUI TOKA
Pa3BuTHe MaivH MOCTOSTHHOTO TOKa
HcTopust pa3BUTHS DIEKTPOIHEPTETHUKU
HcTopus 1 HayanbHbIN NEPUOJ UCIIOIB30BaHUS IEKTPUUECTBA
Pa3BuTHe anbTepHATUBHBIX CIIOCOOOB MOTYyYEHUS IEKTPOIHEPTUU
Pa3BuTHE MarucTpanbHOIro AMEKTPOTPAHCIOPTA
[lepcriekTUBHBIE TUTAHBI PA3BUTHSI SJIEKTPOIHEPreTUKH B Poccun
3apoKeHUE IIEKTPOTEXHUKH
CraHoBJIeHHE ANIEKTPOCTaTUKK. HauanpHBbI 3Tan pa3BUTHS AIMEKTPOTEXHUKH.
IIepBblil reHepaTop IIMEKTPUUYECKOTO TOKA.
OTKpBITHE TETIIOBBIX, CBETOBBIX U MATHUTHBIX JIEHCTBUHN TOKA.
Co3nanue KpymHbBIX rajgbBaHnueckux Oarapeid B. B. IleTpoBsiM 1 ero uccienoBanus B o0a-
CTH AneKTpoin3a. OOHapyKeHUE U U3yueHHEe JeHCTBUS SIEKTPUIECKOTO TOKA.
OCHOBHBIE 3aKOHBI 3JIEKTPUYECKOM LIETIH.
IlepBble 3aKOHBI JIEKTPOTEXHUKU
Pa3BuTHe MammH nocTostHHOTO ToKa. [lepBhie AyleKTpuyecKue MalluHBbI.
Pa3Butune 3nekTpoTexHoNoru. Pa3putre s3neKTpOTepMHUH.
DneKkTpuyeckas cBapka. IJIeKTpodu3nIecKue METOIbI 00paboTKH
Pannwmii nepuos pa3BuTuUs MIEKTpoNprBoa. [lepexoa oT rpynnoBoro NpOMBIILIEHHOTO 3JI€K-
TPONPUBOJIA K UHIUBUIYATHHOMY
Benukue aeKTpOTeXHUKHU: TTOKa3aTh HAyYHbIE UCCIETOBAHMS U Pa3paboTKU, HCTOPUIO JKU3-
HU. VM5 ydueHoro, o paboTaM KOTOPOTO M UCTOPUH KU3HU JieTaeTcs pedepar, Beloupaercs
JUTS1 KaXKJOTO CTYJI€HTa UHAUBUIyaJIbHO

4.2. 3agaun PI'3

Br100p MCXOMHBIX JaHHBIX K 3a/1adaM MPOU3BOAMUTCS MO TabyiumaMm 3 U 4, MOMEIIEHHBIM

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

3aauy MOCBAILIEHBI UCCIIEI0BAaHUSAM TEIUIOBBIX YCIOBUN PaOOTHI peajbHBIX AJIEKTpUYe-

CKHUX TPOBOJHHUKOB, dJIEKTPOMArHUTHBIX SKPAHOB, dJIEMEHTOB KOHCTPYKIIMI TpaHC(hOPMATOPOB
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 U3YUUTh BIUSHUE HA 3TH YCIOBHSI TETUTOPU3NIECKUX X a-
PaKTEPUCTUK PaA3IUMYHBIX CpPeJl, YIACTBYIOIIMX B TeruooomeHe. Kpome storo, pemeHne Takux
3a/1a4 TO3BOJISIET BBISIBUTH B3aMMOCBSI3b TOKOBBIX HArpy30K 3JEKTPUYECKHUX IPOBOJHUKOB C
yCJ'IOBI/IZMI/I X OXJIAXKIACHUA U OHpe)IeJ'II/ITI) B3aMO03aBUCUMOCTH Hpe)IeJ'II)HI)IX BJ'IGKTpOMaFHI/IT-
HBIX Harpy3oK B 3JI€MEHTaX KOHCTPYKLHUH 3JEKTPOOOOPYIOBaHUS OT YCIOBUM B3aUMOACHUCTBUS
C OXJIAKJIAIOIIEN CpesIoi.



3amaua Ne 1.

OOMOTKa 3IeKTporeHepaTopa BINOJIHEHA B BUJE MYCTOTE-
JIOTO MEJHOTO MPOBOJIHUKA C MPSIMOYTOJIbHBIM CeueHUEM (
BBICOTA KaHala @ = 6 MM; mUpuHa KaHaiga b = 12 mMwm; BbI-
cora Tpyoku 4 = 13 mm; mmpuHa TpyOku B = 22 MM; TOJ-
[IMHA CTeHKH TpyOoKu | = 0,6 m).
[Ipu nporyckaHuu TOKa B CTEHKaX MPOBOJHUKA BBIJIEISACT-
Csl TEIJIO, KOTOPOE OTBOAUTCS OXJIAXKIAIOIIEH CpeioH, Ie-
peMenaronencs B KaHaje.
3aaHbl CIEIYIONINE BETUYHHBIL:

- QIIGKTPUYUCCKUI TOK B 0OMoTKeE li;

- CpeZiHss CKOPOCTh TEYEHUs OXJIaXIarolei cpenst Vj;

- IaBJIeHUE B KaHaye P =4 aTMm.

Pacyer mpoBecTH Ui BO3IyXa M YIJIEKUCIIONO ra3a Ipy CIEAYIOIMX 3HAYEHUSIX TEMIIE-
paTypsl cpejibl Ha BXojie B KaHal t = 20 °C.
Bennuuna toka li; BeiOupaercst 1o tabnune Ne 3, a 3HaUEHUH CKOPOCTH TEIIOHOCUTEIS

o Tabnune Ne 4.

3ajanue:.

a) paccuMTaTh CpeHUI KOA(PUIMEHT TeIUIO0TJaud OT CTEHKH KaHaua;
0) ompeaenuTh CPEeTHIOI TEMIIEPATypy CTEHKH KaHaua.

3agaua Ne 2.

OOMOTKa 3JeKTporeHepaTopa BBINOJIHEHA B BUJE IYCTOTEJIOI0 MEAHOTO MPOBOJHHMKA C
NpPSIMOYTOJIBHBIM CEYCHHEM (BBICOTA KaHalla ¢ = 6 MM; IIUpUHA KaHaima b = 12 mMM; BbIcOTa
TpyOku A = 13 MMm; mmpuHa TpyOku B = 22 MM; ToNMIUHA CTeHKU TpYOKH | = 0,6 M, cM. pHCYHOK
K 3a1aue 1)). M3-3a npoTekaHus Toka B CTEHKaX IPOBOJHUKA BBIIEISETCS TEII0, KOTOPOE OTBO-
JUTCS OXJIAXKIAIOILEN CPEJOH.

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 a1 BO3ayXa M YIJIEKUCIIOTO ra3a MpU CIEIYIOIIHUX 3HAYEHUSX TemIle-

parypsl cpesisl Ha Bxojie B KaHal ty = 20 °C. Temwtodusuueckre cBOMCTBA CPellbl PACCUMTATD

[IpU TEMIIEPATYPE ty.

3amaHue:

a) paccuuTaTh KO3OPPUIMEHT TEII00T/1auH;
0) ompenenuTh IpeeIbHO JOMyCTUMOE 3HAaYeHHE TOKA, MPOTEKAIOIIETo Yepe3 0OMOTKY.
Ta6mmma 3. Micxonubie nannpie K pacuery: Benmnunna Toka |;

Ne Bapu-
anTa i 112 | 3|4 |5 | 6|7 |89 |10|11]12]|13]|14] 15
W |
Bemramia |y g5 1 93 194 (15|16 |27 |1819| 2 |21]22]23|24] 25
TOKa, KA

Tabnuua 4. CkopocTb TemIoHocuTens Vi

Ne Bapu-

amraimm | 1 | 2 | 3| 4|5 |6 | 7|89 |10]11|12]13] 14/ 15
J

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

Mm/c




