®enepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BaTENbHOE YUPEKIEHUE BHICIIET0 00pa30BaHUA
«HoBocnubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa aBToMaTU3UPOBAHHBIX AIEKTPOTEXHOJIOTUYECKUX YCTAHOBOK

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoThI)

IO JUCLHMIIIIMHE ((MO,I[GJ'II/IpOBaHI/Ie CIICHAJIBHBIX 3aa4 3JICKTPOTCXHOJIOTUN ), 1 CEMECTP

1. MeToanka oneHKH

BeimonHenue pacuetHo-rpaduyeckoit padotsl (nanee - PI'P) sBisiercst popmoii Texymieit
aTTecTaluy MO JUCIUILIMHE, TPEIYCMOTPEHHON yueOHBIM IIJIaHOM.

Iens PI'P: 3akperuieHyre 3HaHWM U INONYYEHUS HABBIKOB CAMOCTOSITEIIBHOIO PELICHUS
CJIO’KHBIX MHXEHEPHBIX 33/1a4, METOJ0OM KOHEYHBIX 3JIEMEHTOB, BOSHUKAOIINUX B IIPOLIECcCe MPOo-
EKTHUPOBAaHUs Pa3JUYHBIX arperaTroB 3JEKTPOTEXHOJOTMYECKHX YCTAaHOBOK WJIM TEXHOJIOTHYE-
CKHUX TIPOIECCOB Ha 0a3ze ITUX YCTAaHOBOK, C HCIOJIB30BaHHWEM CIEIHATU3HPOBAHHOIO IPO-
rpamMHoro maketa ANSYS, CTymeHTBI IOJDKHBI BBITIOJHUTH PAacYeTHO-TpadUUecKoe 3amaHue,
CBSI3aHHOE C MOJEJIMPOBAHUEM MPOLECCA HECTALIMOHAPHOTO MHAYKIIMOHHOIO HarpeBa 3aroTOBKU
IIOJ1 3aKAJIKY.

Howmep 3ananus coorBercTBYyeT nocneanei uudpe (uudpam) B HoMepe 3a4€THOM KHIKKH
(crynendeckoro Owmiera). PI'P BeImonHsieTcs MHAMBUAYIbHO. KOHMUeCTBO 3a1aHMiA TOCTATOYHO
JUIs 00ecTIeYeHus], KaKI0ro o0ydJaronierocss MHAMBUAyalbHbIM 3ananuemM PI'P. 3amena 3amanust
PI'P ocymecTBisieTcs Mo COTJIaCOBAHMIO C MperoaBaTesieM U3 YHclia Pe3epPBHBIX (HE 3aHSTHIX)
3a1aHUM.

[IpenonaBaTenb OCYIIECTBIISIET PYKOBOJCTBO IO BBIITOJIHEHUIO 33J]aHUsl, OKa3bIBa€T KOH-
CYJIbTAlHOHHYIO IOMOIIb ¥ ITpUHUMAET oTueT no PI'P.

[To pesynbraTtam BbiosHEHUsT PI'P BBINIONHSAETCS OTYET, KOTOPBIA COCTOUT U3 CIEAYIO-
IIUX JacTeH:

1. TurynbHbI TUCT (CM. HUXKE).

1. HaznaveHue 1 onrcaHue TeXHOJIOTHYECKOTO MPOLECCa 3aKaIKH.

2. MaTtemaTtuueckas MOJIeb 3JIEKTPOMAarHUTHBIX ITPOLIECCOB B MOJEIIUPYEMOM CHCTEME.

3. Maremarnyeckasi MOJIEb TEIJIOBBIX NIPOLIECCOB B MOJEIUPYEMOI CUCTEME.

4. Co3gaHve KOHEYHO-3JIEMEHTHOM MOJENIN 3JIEKTPOMAarHUTHBIX IPOLECCOB B MOJECIHPYEMOMH
cucrteme B cpene ANSYS.

5. Co3naHue KOHEYHO-3JIEMEHTHONW MOJIEIH TEIJIOBBIX IMPOLECCOB B MOJCIUPYEMOI CHUCTEME B
cpene ANSYS.

6. ArOpuTM COMPSKEHUS MOJIETICH 3JIEKTPOMAarHUTHBIX U TETJIOBBIX MPOILIECCOB.

7. PaccunTaHHbBIEC BEJIMUYMHBI:

7.1. IlonoOpaHHOE 3HaU€HUE TOKA B UHIYKTOPE, YUCIO BUTKOB U TOK B MEPBUYHON OOMOTKE CO-
riacyromero Tpancgopmaropa (B0 BTOpHYHO 00MOTKE — 1 BHTOK).

7.2. OnpenenuTs apaMeTphl COTIacyIIIero TpanchopMaropa.

7.3. I'paduku HarpeBa: TpeOyeTcsi MOCTPOUTH CEMEHCTBO KPHUBBIX t (T) B Pa3IUYHBIX CIIOSX.
31ech creayeT MoKa3aTh KOHEUHBIHN Mepernaj TEMIIEpaTyp Ha CJIO€ MO/ 3aKaJKy.

7.4. KapTuHa 37€KTpPOMarHMTHOTO MOJIS Ha HA4aJIbHOM 3Talle HarpeBa, 3HaYCHUs HAIPSKEHHO-
CTH MarHUTHOTO TOJIA B CJIOSIX METaJLIa.

7.5. KapTuna TemnepaTyp B KOHIIE Harpesa.

7.6. I'padpukn n3MEHEHHUS MOIITHOCTH:

— none3Hou Py, = f (1),

— HOTepb B UHIYKTOPE Ppor y = f (1),

— ToTeph B 3kpaHe Ppop , = £ (7).

8. 3akiroueHue 1no padore.



9. CnucoK UCTIONBb30BaHHOH JINTEPATYpPhl, UHTEPHET-UCTOYHUKOB U IIPOTPAMMHBIX CPEJICTB.

Tpebosanus k oghopmaenuio:

O6wem PI'3(3) 1o 10 crpanui MammmHOIKCHOTO TekcTa hopmara A4. Ilpudt Times New
Roman, 12. ®opmynsl Habupatorcst B penakrope Math Type. Pasmernenne ckaHMpOBaHHBIX
dopmyn He nmomyckaercs. Hymepanusi cTpaHull CKBO3HAs, B HIDKHEH YacTH JIUCTA O LEHTPY
apabckumu 1udpamu. Pabora nomkHa ObITH OTpelakTUpOBaHa, He conepx arb opdorpaduye-
CKHUX, CHHTAaKCHYECKHX U CTHUJIEBBIX OIIHUOOK.

OTuer B yCTaHOBICHHBIE CPOKH caaeTcs Ha Kadenpy i nposepku. IlpemonaBarens
OLICHMBACT KA4YECTBO PA0OTHI, OTMEYAET MOJIOKHUTEIBbHBIE CTOPOHBI M HEJOCTATKU PabOTHI U OII-
penenser, OMyCcKaeTcs JU OHa K 3ammre. [Ipu HEeoOXOTUMOCTH IperoaaBaTellb BO3BPAIIACT
PI'P crynenty s 1opabOTKM M yCTAaHABIMBAET CPOKU IOBTOPHOTO MPEIOCTABICHHUS ISl IIPO-
BepkH. Jlo 3ammThl paboThl CTYAEHTOM JOJDKHBI OBITH ClIENaHbl HEOOXOAUMBIE MCIPABICHUS U
JIONOJTHEHHS IO BCEM 3aMEYaHUSIM IIPENo/aBaTels.

IIpu nonoxxurensHOM pesynbrare onieHuBanus PI'P cTyneHT e€ pacnedarsiBaer, nepena-
eT Ha KadeIpy | 3allIMIIaeT 0 CECCHU B Ha3HAUYEHHOE MIPENoaBaTesieM BpeMsl.

3ammrta PI'P cocTtout B MHAMBUIYyaTbHOM YCTHOM COOECENOBAHUU CTYJIEHTA C MPEIojia-
BaTeieM. B mporiecce 3amuThl BRIABISIETCS YPOBEHb 3HAHUH CTYACHTA, CTENICHb €0 CaMOCTOs-
TEJILHOCTHU TIPY BBIMOJIHEHUH paboThl. 1o pe3ynbTaTaM 3amiThl CTYICHTY BBICTABIISIETCS OLIEHKA
B COOTBETCTBHH C KPUTEPHUSIMH, IPUBEICHHBIMY B I1. 2 HacTosero [lacmopra.

2. YpoBHH c(hOPMHUPOBAHHOCTH KOMIIETEHIIHII 1 KPUTEPUH OLIEHKHU

PI'P cuutaercs BHIIIOJHEHHON Ha MPOABMHYTOM YPOBHE, €CJIM Bce HEOOXOAUMBIE pacye-
TBI IPOU3BEJICHBI CAMOCTOSTENHHO U 0€3 ommOoK; Bce pa3aesnsl PI'P BeIOTHEHBI TPaBUIIBHO U B
HOJHOM o0BbeMe; pabora opopMieHa B COOTBETCTBUU C TPEOOBAHUSIMHU; CAAaHA IPENOIABATENIO B
YKa3aHHbIE CPOKU U HE BO3Bpalllaiach Jjsl JOPAaOOTKH; AAHbI IOJHBIE U Pa3BEPHYTHIE BHIBOABI U
PEKOMEHIallMK; Ha 3alllUTE CTYIEHTOM JaHbl YBEPEHHBIE M apryMEHTHPOBAHHBIE OTBETHI, UTO
CBUJIETENLCTBYET 00 ypoBHE C(HOPMUPOBAHHOCTU KOMIIETEHIIMI 1 COOTHECEHHBIX C HUMHU HUHIU-
KaTOpPOB Ha NMPOJBUHYTOM ypoBHe. OueHka coctasiusieT om 17 0o 20 6annos.

PI'P cuurtaercss BHINOJIHEHHONW Ha 0a30BOM YpPOBHE, €CJIM BCE HEOOXOJIUMBIE PacueThl
IPOM3BEACHBI CAaMOCTOSTENILHO M 0€3 CYLIECTBEHHBIX OIIMOOK; Bce pasnensl PI'P BbINmoIHEHBI
MpaBUIILHO, HO €CTh 3aMEYaHus K MOJHOTE MpeocTaBieHus: nH(popmaluu; pabora ohopmiieHa B
COOTBETCTBUM C TPeOOBAHMSAMU; ClJaHA MPEMNOABATENIO0 B YKa3aHHbIE CPOKH M OJTHOKPAaTHO BO3-
Bpalajgach CTYJEHTY JUISl HE3HAUUTENbHON JOpaOOTKU; B 3aKIIOUYEHUHU JIaHbl BBIBOJBI M PEKO-
MEHJIAI[K; Ha 3alIUTe CTYACHTOM JONMYIIEHbl HENPUHIMUITHAIBHBIE OIINOKH, YTO CBUAETENIBCT-
ByeT 00 ypoBHE COPMHUPOBAHHOCTH KOMIETEHIIMH M COOTHECEHHBIX C HUMU HHJIUKATOPOB Ha
6azoBoM ypoBHe. OteHka cocTaBnset om 14 do 16 6annos.

PT'P cumnTaercs BBIIIOJIHEHHON HA MOPOrOBOM YPOBHE, €CIIM BCE HEOOXOIMMBIE pacUEThI
IPOM3BEACHBI CAaMOCTOSTENIBHO, HO C OMIMOKAaMH, 4acTh U3 KOTOPBIX HOCHUT NPHHLIUIHUAIBHBIN
XapakTep; €CTh 3aMEeYaHMsl K MOJTHOTE MpeaocTaBiIeHus nHpopmaluu; padbota odhopmiieHa B CO-
OTBETCTBHHM C TPEOOBAaHHUAMH; CJaHa MPEMOaBaTEeN0, HO HEOJHOKPATHO BO3Bpalaslach CTY/ICH-
Ty JUIsl 10paOOTKU; B 3aKJIIOYEHUHU JaHbl KpaTKue BhIBOABL; 3ammuTa PI'P BbI3bIBaeT y cTyneHTa
Cepbe3HbIe 3aTPYJHEHHUS, YTO CBUIETEIbCTBYET 00 ypoBHE C(HOPMUPOBAHHOCTH KOMIIETEHIIMNA U
COOTHECEHHBIX ¢ HIMH WHAWKAaTOPOB Ha MOpOroBoM ypoBHe. OtmeHka cocrasiser om 13 oo 10
bannos.

PT'P cunrtaercst He BbINOJHEHHOM, €CIIM pacyeThl TPOU3BEICHBI C CEPhE3HBIMH OIIHOKA-
MH; €CTh 3aMeUaHMsl K MOJHOTE MpeaocTaBieHus nHpopmaruu u opopmienuto; PI'P 6buta cna-
Ha TPEero1aBaTesto, HO HEOJHOKPATHO BO3BPAIAIaCh CTYIEHTY JUIsl TOpabOTKH, YTO HE MIPUBEIO
K yJaydiieHuro ee kadectBa; PI'P He nomyiieHa 10 3aliuThl, 4TO CBUAETENBCTBYET 00 HE cdop-
MHUPOBAHHOCTH KOMIIETEHIIMH U COOTHECEHHBIX C HUMHU HMHIMKATOpOB. OIIEHKAa COCTaBJISET Me-



nee 10 6annos.

3. IIkaJja oueHKH

B o0mieit onenke nmo pucuuruinae 6amibl 3a PI'P yauThIBaroTCS B COOTBETCTBHHM C TTPABU-
JaMu 0aJUTbHO-PEUTHHTOBON CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpaMmme TUCIUILIHHEI.

PI'P kak dopma Tekyiiei arrectaiuu (KOHTPOJIS) MO TUCHUILIMHE CYUTACTCS YCIEIIHO
BBITIOJIHEHHOM, €CITM CyMMa TOJIy4eHHBIX OaJIOB IO BCEM €ro 3agaHusiM cocrasiser oT 10 mo 20
0aJI0B BKITIOUUTEIBHO.

4. TlpumepHblii nepevyens Tem PI'P

B nporecce BhImoaHEHUsT padOTHI HEOOXOAMMO OOECIEYUTH BBITOJHEHHUE CIIECIYIONINX
TEXHOJIOTHYECKHUX TPEOOBAHMIA:

— TOJIILMHA CJIOS O] 3aKaJKy 0 = 1MM;

— TeMIepaTypa HOBEPXHOCTH U3JIETHS B KOHILIE HAarpeBa tyos= 750 + 20 °C;

— mepenaj TeMIiepatyp B ciioe noj 3akaiky At < 100 °C;

— BpeMs HarpeBa Tyarp < 25 C,

a TaKke TeXHUYeCKue TpeOOBaHMUS:

— WHAYKTOP IMOJYyYaeT MUTaHUE Yepe3 COTJIACYIOIUN TpaHCHOopMaTOp OT CTAOHITH3UPO-
BaHHOTO MCTOYHHKA TOKA MOBBIIIEHHON 4acTOThl. TOK B MepBUYHONH 0OMOTKE TpaHchopMaTopa
MOJKET PeryJIupoBaThcs B auamnazone oT 2 a0 50 A. Yacrora ucrounuka 100 x['. ®opma kpu-
BOIl TOKa — YUCTasi CHHYCOU/Ia,

— BEJIMYMHA TOKa B MHAYKTOpE JISKUT B npeaenax 3..10 kA;

— 3a30p MEXIYy UHJIYKTOPOM M HarpeBaeMou 3aroTOBKOM OT 2 10 5 MM.

BapuanTaslie 3a1anusi pOPMHUPYIOTCS CIISAYIOINUM 00pa3oMm:

— BUJ] TEOMETPUUECKON MOJIEIH BEIOMpaETCs 1Mo nepBoit OykBe pamunuu:

Bapuant 1 - A, K, H, ¥, Y,
Bapuanr 2 - B, 3, O, @, I1I,;
Bapuant 3 — B, U, I1, X, I1I;
Bapuantr 4 -1, K, P, 11, 3;
Bapuant 5 — /1, JI, C, 1O;
Bapuantr 6 —E, M, T, 4.

— pa3Mepbl MOJICTTH BEIOMPAIOTCS 1O TaOIUIle, TIPUBEICHHONW B KQXKJIOM M3 BapHAHTOB 3a-
nanuii. Homep moaBapuaHTa cOOTBETCTBYET cymme Iudp AHS poxkaeHus (Hampumep: VBaHoB
Anekceii [TerpoBuy, 29 despans 1980 r. — Bapuant Ne 3-11).

BAPUAHT Nel

BHenHuii Bua HarpeBaeMoi netainu OpHeHTHUPOBOYHBII BUJ MHIYKTOpA
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No moBapuanTa DI, mMm D2, MM a, MM
1 40 10 10
2 38 11 11
3 36 11 11
4 34 12 15
5 32 13 15
6 33 12 15
7 35 11 14
8 37 11 20
9 39 10 20
10 41 11 15
11 45 12 15
BAPUAHT Ne2

Buemnuii Buj HarpeBaeMoi ietaiu

OpHEeHTUPOBOYHBIN BUJ HHIYKTOpA
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No nonBapuanrta D1, mm D2, Mmm h, MM o, rpaj
1 53 10 5 45
2 55 11 6 60
3 57 11 7 46
4 59 12 8 60
5 61 13 5 45
6 65 12 6 60
7 55 10 5 45
8 60 11 8 60




9 65 10 5) 45
10 50 11 6 60
11 55 12 8 45
BAPUAHT Ne3
BHemnuii BU1 HarpeBaemMoi JaeTainu OpueHTUPOBOYHBIN BUJ UHIYKTOPA
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Ne a, MM b, Mm ¢c,mm | D1,mMm | D2, Mm | D3, Mmm | D4, mm
MOJ[BApUAHTA
1 1,5 35 45 40 60 80 110
2 2 30 50 45 65 80 100
3 1,5 30 45 50 60 75 100
4 2 40 50 55 70 80 110
5 15 40 60 40 55 70 100
6 2 30 45 60 70 80 100
7 15 30 50 55 65 80 110
8 2 40 45 50 60 75 100
9 1,5 50 65 95 80 90 110
10 2 45 55 40 60 80 100
11 1,5 40 50 35 50 60 100
BAPUAHT Ne4

Buennuii Bu HarpeBaeMoil 1eTajiu

OpHEeHTHPOBOYHBIN BUJ HHIYKTOpa




Ne monBapuanTa a, MM d, mm D, mm h, Mmm
1 40 18 30 5
2 45 25 40 6
3 55 28 50 7
4 42 20 35 5
5 55 27 45 6
6 65 30 55 7
7 70 32 60 5
8 75 38 65 6
9 80 40 70 7
10 85 40 75 5
11 90 40 80 6
BAPHUAHT Ne5

BHemHuil BU1 HarpeBaemMoi aeTainu

OpHeHTHPOBOYHBIN BUJ HHIYKTOpA




Ne moiBapuanTa a, MM b, mm h, MM I, MM
1 30 2 32 50
2 40 2 45 50
3 50 3 45 70
4 35 4 40 50
5 45 4 40 50
6 55 4 50 60
7 60 5 60 70
8 65 5 70 70
9 70 5 70 70
10 75 7 60 80
11 80 10 60 100

BAPUAHT Ne6

Buemnuil Bug HarpeBaeMon aeTajiu

OpueHTHUPOBOYHBIHM BUJ] UHIYKTOpA
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Ne moaBapu- a, MM b, Mmm C, MM d, mm I, MM o, Tpaj

aHTa

1 40 5 5 5 50 60
2 45 4 10 6 50 65
3 55 4 8 7 60 60
4 60 6 8 5 60 65
5 45 8 6 6 50 60
6 65 10 10 7 70 60
7 60 12 5 5 70 60
8 65 7 10 6 70 65
9 70 7 8 7 80 60
10 75 6 8 5 80 60
11 50 6 8 6 60 60




