MunncTepceTBO HayKkH U BhIciIero obpasosanus Poccuiickoit @eneparun
®denepanpHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
y4peXJIeHue BbIcLIero o0pa3oBaHus
«KomMcoMmonbckuii-Ha-AMype rocy JapCTBEHHBIH YHUBEPCHTET)

YTBEP)KHAIO
JexaH dakyn
®akynpTeT KOMH?IOTep  TexHOMOrHii
/. , 1~ Tpemes U.A.
« »___~ V02 1.

PABOYASI IIPOI'PAMMA JUCLHHUIIJINHBI

«VHxeHepHas KOMIIbIOTEpHAs rpaduKay

Hanpasnersocts (npoguib) obpasosa- HporpaMMHoe obecrieyeHre Cpe/ICTB BBIMMCTHTENBHOH TeX- |
TEJIbHOH MPOrpaMMBI | HUKH U aBTOMaTH3HPOBAaHHBIX CHCTEM 1

rmaHy)
®opma oOyueHust 3aouHas Gpopma
Texnonoerus o6yueHus Tpanuuuonnas
Kypc Cemectp TpynoemkocTs, 3.€
1 1 3
Bua npomesxyTouHOI aTTecTanuu OGecneunBaroliee noapaseaeHne

3ayer ¢ OLEHKOU Kadenpa «CucteMbl aBTOMaTH3HPOBAHHOTO
; MIPOEKTHPOBAHUSD)




Pa3pabotuuk pabouelt mporpamMMmer:

y ad
3aBenyromuii kadenpoit, Jouent, Kananaar TeXHUUECKUX ~~Z - Kypunsii B.B
HayK ‘
COI'JTACOBAHO:
3aBenyromuii kadgeapoi ey
Kadenpa «CucreMbl aBTOMaTH3UPOBAHHOTO IPOEKTHPO- 7% Kypunsiii B.B.

BaHUA»

3aBenyIOLIMii BRITyCKaromel kageapoii

Kadenpa «IIpoexTupoBanue, ynpasieHue u pa3paboTka, —

Tuxomupos B.A.
MH()OPMALIMOHHBIX CHCTEM



1 OO0mmue nooXeHus

Pabouas nporpamma nuctuminabl «MHXeHepHas KOMIbIOTepHas rpaduka» COCTaBICHA B COOT-
BETCTBUH C TPeOOBaHMAMH (eepaTbHOrO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa, YTBEPIKICH-
HOTro npukKazoM MuHucrepcTBa oopasoBanus U Hayku Poccuiickoit @enepanuu Ne 929 ot 19.09.2017, u
OCHOBHOH Npo(ecCHOHATLHOI 00pa30BaTeIbHON MpOrpaMMbl MoAroToBku «lIporpamMmmuoe obGecrieueHue
CPEICTB BBIYMCIUTEIBHON TEXHUKH U aBTOMAaTU3MPOBAHHBIX cUcTeM» o HampasieHuto 09.03.01 "Un-
(dbopMaTHKa U BBIYMCIUTEIbHAS TEXHUKA'.

3amaun  QUCLAII-
ITHHBI

Pa3BuTHE HaBBIKOB MPOCTPAHCTBEHHOT'O MBIIIICHHSI CTYICHTOB.

OBnaseHre METOJaMH MOCTPOSHUSI OOPATHMBIX YEPTEKEH MPOCTPAHCTBEHHBIX
00BEKTOB; N300paKEHHSI HA YEPTEKAaX JIUHUHA U TIOBEPXHOCTEIH;

BripaboTka y CTYIEHTOB yYMEHHS CAaMOCTOSTEIBHO PACHIMPSATH CBOHM 3HAHUS
u3y4as npaBmia 0pOPMIICHUS KOHCTPYKTOPCKOM JOKYMEHTAIIUH B COOTBETCTBUH C
['OCTamu ECK/I;

Pa3BuTHe HaBBIKOB OCTPOCHHS M YTCHHS 3CKU30B, YePTEKEH neraneii, coopod-
HBIX YePTEIKEU U JIEKTPUICCKUX CXEM B MTPAKTUICCKOMN JCITCILHOCTH.

OcHOBHBIE pazjie-
bl / TEeMbl IUC-
LIUIUIUHBI

OcHosHble npaBuiia opopmiieHus ueprexent u cxem. ECK/I.

I'eomerpuueckue noctpoenus B CAD-cucremax. Bunsl, paspessl, ceuenust. Oc-
HOBHbIE [TpaBUiIa 0pOopMIIEHHS TuarpaMM GyHKIMOHAIBHBIX 3aBUCUMOCTEH.

OcHoBHBIE TIpaBUIIa 0POPMIICHHS CXEM AJITOPUTMOB MTPOTPAMM.

[lepeveHb TUIAHUPYEMBIX PE3YJITATOB O0YUYCHHS MO JUCHUTUTHHE (MOJIYJIIO),
COOTHECEHHBIX C MHAMKATOPAMH JTOCTIKEHUS KOMIICTCHIINN
[Mporecc n3yueHus qUCHUIUIMHBL «IHKEHEPHAs: KOMITbIOTEpHAs TpaduKay HapaBJICH Ha
(dbopMupoBaHHe clienyrmux kKomnereHnuid B cootBeTcTBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-

TeIbHOM TporpamMmoit (Tadsmma 1):

Ta6Jmua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHUS

KOIL 1 HAUMCHOBAHUEC
KOMIICTCHIIMH

I/IH,I[I/IKaTOpLI JOCTHXKCHUA

[Inanupyemsele pe3yabTaThl
00y4YeHHs IO TUCIUILIHHE

ObmenpogeccnoHaIbHbIE

OIlK-1
Crioco0eH MPUMEHSTh €CTECTBCHHO-
HAay4YHbIC U OGHIeHH)KeHepHBIe 3Ha-
HEsI, METOJIbI MaTEMaTHYECKOTO aHa-
NM3a W MOJICIUPOBaHHS, TEOpPETHYE-
CKOTO M JKCIEPHUMEHTAILHOTO HCCIIe-
oBaHUS B MPO(eCCHOHAIBHOM Jes-

TEBHOCTH

OIlK-1.1

3HaeT OCHOBHI MaTEMaTHKH, €CTe-
CTBEHHOHAYYHBIX JUCIMIUIMH, BbI-
YHCITUTENBHOW TEXHUKH U  MPO-
rpaMMUPOBAHUS

OIlK-1.2

YMeeT pematk cTaHAapTHBIE MPO-
(eccrOHANBHBIE 3a/1a4d C TIpUMe-
HEHHEM ©CTECTBCHHOHAYYHBIX U
OOIIEMH)KEHEPHBIX 3HAHUHA, METO-
JTOB MaTeMaTHYeCKOIO aHaju3a H
MOJICTUPOBAHHMS

OIlK-1.3

Brnageer HaBblkaMu —TeopeTHYe-
CKOr'O M OKCIICPUMEHTAJIBHOTO HC-
clIeJOBaHHS OOBEKTOB

3HaTh OCHOBHBIC IPUHIMUIBI, YyC-
noBHBIE 0003HAYECHUSI U MPUHSATHIE B
OTpaciu, MpaBuiIa MOCTPOCHUS Yep-
TEeKa; METOJBI M CPEJICTBA KOMIIBIO-
TEPHOTO MPOEKTUPOBAHHS, (POPMATHI
xpaHeHus:1 Tpaduyeckoil WHPOpPMa-
[IMY; MPOTPaMMHBIE CPEACTBA KOM-
NbIOTEPHOH rpaduKy;

YMETh aHAIM3UPOBATh, HHTEPIIPE-
TUPOBATh U CO37aBaTh IPahUIECKyIO
MHQOPMAIIMIO C  HCIOJIBb30BAHUEM
NPUHATBIX B OTPacid HOPM, CTaH-
napToB, rpaduyecKux 0003HAYCHUN
1 TNPOrPaMMHBIX CPEICTB, B TOM
YKCcIie OTEYECTBEHHOTO MPOU3BOJICT-
Ba;

- BJIJeTh NpPUEMaMHU HCIOJIb30Ba-
HUsI KOMIIBIOTEPHBIX JIOTHI MpH pas-
paboTKe COBPEMEHHOI'O NPOrPaMM-

HOI'O ITCUYCHM .




KO)_I 1 HAUMCHOBAHUEC
KOMIICTCHIIUH

I/IHI[I/IKaTOpLI JOCTHXKCHUA

[Inanupyemsie pe3yabTaThl
00y4eHHs IO JUCIUIIINHE

OIIK-2 CnocobeH moHMMaTh MpPUH-
[ATTEI PaOOTHI COBPEMEHHBIX HH(MOP-
MAalMOHHBIX TEXHOJOTMH U  Tpo-
FpPaMMHBIX CPEACTB, B TOM YHCJIE OTe-
YCCTBEHHOTO TPOW3BOJICTBA, M WC-
MOJIb30BAaTh WX MPH PEHICHUU 3a]ad
podeccHOoHANBHON AEATETLHOCTH

OIIK-2.1 3HaeT COBpPEMEHHBIE
MH(QOPMALMOHHBIE TEXHOJOTMU H
MpOrpaMMHBIE CPEACTBA, B TOM YHC-
Jle OTEYEeCTBEHHOTO MPOM3BOACTBA,
[PUMEHUMBIC AJIsl PELIeHUs 3a1ad
npodecCHOHAIBHON eATeTbHOCTH
OIIK-2.2 Ymeer BbIOMpaTh COBpE-
MEHHbIE MH()OPMAIOHHbIE TEXHO-
JIOTMM U NPOTPaMMHBIE CPEACTBA, B
TOM 4YHCJIE OTEYECTBEHHOTO MPOU3-
BOJICTBA, NPW pEIIEHUH 33jad Ipo-
(heccHOHANBHON ACATCIIEHOCTH
OIIK-2.3 Bnaneer HaBbIKamMu TNpH-
MEHEHHUSI COBPEMEHHBIX HH(OpMa-
[IMOHHBIX TEXHOJOTUH U MPOrpaMM-
HBIX CPEACTB, B TOM YHCIIE OTE€YECT-
BEHHOTO MPOW3BOJICTBA, NPU pellie-
HUM 33724 IpoQecCHOHATBHOHN J1es-
TEJIBHOCTH

- 3HaTh CTaHJApTHBIC CPEACTBa aB-
TOMAaTH3aLUN IIPOCKTUPOBAHMS,
MpUHLUIBI MoAeaupoBanus B CAD —
porpaMmmax oTpaciu

- YMEeTh aHAJIN3UPOBaTh, HHTEPIpE-
TUPOBATh U CO31aBaTh IpauiIecKyro
MHQOPMAIIMI0 C  HCIOJB30BAHUEM
[PUHATBIX B OTpAacid HOPM, CTaH-
mapToB, 0003HAYCHHH W IIPOTPAMM-
HBIX [TPOAYKTOB;

-BJIaZIETh IIPHUEMaMHU HCIOJb30Ba-
HUSI KOMIIBIOTEPHBIX TEXHOJOTHH
[pU KOHCTPYHPOBAHUU

3 MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPorpaMMbl

Jucnunnuna «HxeHepHas kKoMnbloTepHas rpadukay uzydaercs Ha 1 kypcee, 1 cemectpe.

JucuurnuHa BXOIUT B cocTaB Osioka 1 «/lucuuminabl (MOyJIN)» U OTHOCUTCS K 0230BOM 4acTH.

3HaHUsI, YMEHHS M HaBBIKH, CPOPMHUPOBAHHBIC MPU U3YUYEHUU TUCHUILTUHBI «H)XeHepHas KOM-
nbIOTEpHAasi rpadukay, OyayT BOCTpEeOOBaHBI MPU U3YyUYEHUHU TMOCIECAYIOMUX NUCIMIUIMH: «J{MCKpeTHas
MareMatukay, «Pusnka», «Teopus BEpoSITHOCTEW U MaTeMaTH4ecKasi CTaTUCTUKay, «HUCIeHHbIE METO-
nel», «CpencTBa aBTOMATHU3UPOBAHHBIX BBIYUCICHHNY, «COBpPEMEHHBIE MPOTPAMMHBIE CPEICTBAY,
«YueOHas mpakTUKa (03HAKOMHUTENbHAs MpaKkTUKa)», «TeXHOIOTHH CO3MaHMs W MPOJBIIKEHHUS CAWTOB

(paxynbTaTUB)».

Hucuunnuna «VHXeHepHas KoOMIbIOTepHas Trpaduka» B paMKax BOCIUTATEIbHONH paboOThl Ha-
IpaBjieHa Ha (popMHpOBaHUE Y 00YyUArOIIMXCS aKTUBHOM Ipa)KAaHCKOW MO3MIMM, YBaKEHUS K IIpaBaM U
cBOOOJaM 4YeJIOBEKAa, 3HAHMS IPABOBBIX OCHOB U 3aKOHOB, BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH WM
YMEHHS apryMEHTHPOBaTh, CAMOCTOSITEILHO MBICIUTh, Pa3BUBAET TBOPUYECTBO, MPOPECCHOHATbHBIE YMe-
HUS WIA TBOPYECKH PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHWI, OTBETCTBEHHOCTH 3a BBINIOJIHE-
HUE y4eOHO-IIPOM3BOACTBEHHbIX 3a/laHUM U T.1.

4 O0beM TUCHMILIMHBI (MO1YJISAA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaasarteseM (Mo BUIaAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbLHYIO PadoTy

00y4yarIMXcs

OO61mas TpyA0eMKOCTh (00beM) JUCHIUILINHBI cocTaBmsieT 3 3.e., 108 akaz. gac.
Pacnpenenenne o6bemMa NUCHUIUIMHBI (MOIYJsl) MO BUAAM Y4YEOHBIX 3aHSATHI MPEICTaBICHO B

tadbiuue 2.

Tabmuna 2 - O6beM TUCIUIUTHHBI (MOJTYIIS) IO BHJIAM YYeOHBIX 3aHSATHIM

O0BEM AUCLUIUINHEI Bcero akanemu-
YECKMX 4acoB
OO01ast TPYA0EMKOCTh AUCITUTITUHBI 108
KonTakTHas ayauropHas padora o0y4alummxcs ¢ npemnoaasareem (1mo 10
BH/IaM Y4eOHbIX 3aHSATHII), BCEro




B Tom uucine:

3aHATHS JICKIIMOHHOTO THITA (JICKIIMW W WHBIC YIeOHbBIC 3aHATHSI, IPeIycMaT- 2
pUBAIOIIUE PEUMYIIECTBEHHYIO Tiepeaavy yueOHoi nH(popMamuu meaaroru-
YECKUMH PaOOTHUKAMH )

3aHSATHS CEMUHAPCKOTO TUNA (CEMHUHApPBI, MPAKTHUYECKHE 3aHSATHUS, MPAKTH- 8
KyMBI, 1a00paToOpHbIe paOOThI, KOJUIOKBUYMBI U HHBIC AaHAIOTUYHBIC 3aHSTHS)
CamocrosiTenpHas paboTa 00y4aromUXCcsl ¥ KOHTaKTHas padoTa, BKIIIOYAIO- 94

[11asi TPYNIIOBbIE KOHCYJIBTAI[MH, WHAWBUIYAIBHYIO paboOTy OOy4arommuxcs ¢

nperogaBatessiMUu (B TOM YHCIIC MHAWBHUIyaJIbHbIC KOHCYJIBTAIUH); B3aUMO-

NeiicTBUE B AJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM cpelie By3a
[TpomexyTouHast aTTecTalus 00YJarOIMXCs - 3a4eT C OLICHKON 4

5 Conep:xkanue TUCHUILTUHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢
yKa3aHHeM OTBeIEeHHOT0 HA HUX KOJHYeCTBA aKAJeMHYeCKHX YaCOB ¥ BUI0B YUeOHOit
padoThbI

Tabnuna 3 - CTpykTypa U coep:KaHue TUCIUILTAHBI (MOTYJIs)
HaumeHoBaHue pa3neiioB, TeM M cojiepxa-| Buipl yueOHOW paOOThI, BKIIOYAs CAaMOCTOSTEIIbHYIO pado-
HUe MaTepuaia Ty 00y4JaroIUXCs U TPYIOSMKOCTD (B yacax)

KonTakTHas paborta npenomaBateniss ¢ oOyuato-| CPC
[MUCS

Jlexun CeMuHapckue JlaGoparopHsbie
(mpakTryeckue | 3aHATHS
3aHATHA)

Paznen 1 Metosibl, HOpMBI, TpaBUIa YTEHHUS U COCTABJIEHUS KOHCTPYKTOPCKHUX JTOKYMEHTOB

Tema 1.1. Bunpl, conepxanue u popma KOH- 1 10
CTPYKTOPCKUX  JOKyMeHTOB.  CraHmapThl
ECKZ.

Tema 1.2. BBenenme B aBTOMaTH3UPOBAH- 1 1 10

HYI0 CUCTEMY KOMITBIOTEPHOTO MPOEKTHUPOBa-
Hust (CAO). 3HakoMcTBO C uHTEpdeiicoM U
OoCHOBBI paboThl. Hactpoiika crumeii opopm-
neaust CAO- cucTeMbl B COOTBETCTBHE C
ECKZ.




HaumeHoBaHHe pa3fesioB, TEM U COJCPKA-
HUEe MaTeprana

Buner yueOHO# paboThI, BKIIOYAsi CAMOCTOATEIBHYIO pa0o-
Ty 00yJaromuxcsl ¥ TPyAOEMKOCTh (B Hacax)

KonrakTHas pa60Ta npenoaaBareyia C

00yUJaIOIITIMICS

Jlekuu

CeMuHapckue
(TIpaKTUIECKUE

BaHATHA)

JlaGopatopHbie
3aHATHS

CPC

Pa3znen 2 Metonpl noctpoenus ueptexeit aeraneid no nmpasuiaam ECK/L .

Tema 2.1. IloctpoeHme IUIOCKUX MOJENeCH
0CECHMMETPHUYHBIX W CEYCHHU MPO(UIHHBIX
neraneil. IIpocTaHOBKa pasMepoB, KOHYCHO-
CTH U yKJIOHOB ITo HopMaMm ECK/I.

10

Tema 2.2. Iloctpoenue mojeneit aeraneil c
[OBTOPSIIOIIMMUCS KOHCTPYKTHBHBIMH  3JI€-
MeHTamMu. WHCTpymMeHThl «MaccuB» u «3ep-
KanbHOE oTpakeHne» B CAD-cucremax.

10

Tema 2.3. I[lpoennpoBaHuEe T'€OMETPUUECCKUX|
TeN Ha TPH TUIOCKOCTH Mpoekimu. Kareropuy
M300pKCHUH Ha YepTeke: BUIBI, pa3pesdl,
CeueHHUs. 3ajava MOCTPOCHUS TPEThEro BUIA
[0 JIByM JIaHHBIM, ITPOCTOTO pa3pe3a M ceue-
Hus ¢ momoinbio CAD-cucteMsl.

10

Paznen 3 Metoapl 1 IpuéMBI BHITIOIHE

HUA CXEM U 1

uarpamMm

Tema 3.1. Cxembl anropuTMOB IPOrpamM.
DJICKTPUYECKUE TPHUHIUIHAIBHBIE CXEMBI,
oOmue TpeboBaHWs K BhImonHeHUto. [lo-
cTpoeHne cxeM ¢ wucnonb3oBanueM CAD-
CHCTEMEL.

20

Tema 3.2 TpeboBaHUS K TEKCTOBBIM JIOKYMEH-
TaMm, COJEpXAallMM B OCHOBHOM CIUIOLIHOH
tekct. OdopmiieHre JMcTa crenupuKanui K
cxeme B CAD- cucreme.

0,5

10

Tema 3.3. OdopmieHne WUIIOCTpauui U Ipu-
NoXeHNH, moctpoeHue Tabmmi. [TocrpoeHue u
odopmienne nuarpaMmbl  (QYHKIIHOHATIBHOM
3aBUCUMOCTH ¢  Hcnojb3oBaHuem CAD-
CHCTEMBI.

0,5

10

UTOro

94




6 BHeaynuTOpHAasi caMOCTOsITe/IbHASI padoTa 00y4aromMXCcs M0 JMCUUILTHHE (MOTYJTI0)

[lpr TUTaHUPOBAHMM CAMOCTOSTEIBHOW PabOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOJICTBOBATHCS
CIIETYIOIIUM PACTIpEIeIICHUEM YaCOB Ha CAMOCTOSITENIbHYIO pa0doTy (Tabyuma 4):

Tabnuma 4 - PekomenayeMoe pacnpeiefieHue 9acoB Ha CaMOCTOSATENbHYIO paboTy

KoMmoHeHTBI caMOCTOSITeNbHON pabOTHI KonuvectBo wacos
H3yyeHne TeopeTHYECKUX pa3AesioB AUCIHUIIIHHBI 40
[ToaroTroBka K 3aHATUSIM CEMHHAPCKOTO THUTIA 10
[Moaroroska u opopmienue PI'P 44

94

7 OueHOYHbIE CPeICTBA ISl IPOBEAEeHNSI TEKYIEr0o KOHTPOJIA U MPOMeKYTOYHO
aTrTecTAlMU O0YYAKOIMXCS 10 JUCIUILINHE (MOILYJII0)

@DoHJT OIICHOYHBIX CPEICTB ISl MPOBEICHHS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOY-
HOM aTTecTaluy mnpejacTasieH B [punoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 33JaHUi WIIM WHBIX MAaTEpUAlIOB, HEOOXOIUMBIX JIJIsl OLICHHBA-
HUS PE3yJIbTATOB O0YUYCHUs [0 TUCHHUIUIMHE (MOIYII0), MPAKTHKE XPaHUTCs Ha Kadeape-pa3paboTynke B
OyMa)KHOM U 3JICKTPOHHOM BHJIE.

8 VYueOHo-MeToaMueckoe U HH(POPMALIMOHHOE 00ecTedeHue JUCHUIIMHBI (MOIYJIA)

8.1 OcHoBHas uTEpaTypa

1. Jlareps, A.W. UmxeHepHas rpaduka : yueOHUK ais By3oB / A. U. Jlareps. - 4-e u3zn., nepepad.
u go1. - M.: Beicmas mxouna, 2006; 2003. - 335c.

2. Yexmapes, A.A. UmxkenepHas rpaduka : y4eOHHUK JJIs By30B HEMAIIMHOCTpOHUT.criell. / A. A.
Yexmapes. — 7-e u3j., cTep., 6-e usl., crep., S-e usl., 4-e u3l., crep., 3-e usl., crep. - M.: Bricmias miko-
na, 2007; 2005; 2004; 2003; 2002; 2000; 1998. - 365c.

8.2 JlononHuTEIBHAS INTEPATYPA

1. Anexcanapos, K.K. Onexrpuueckue ueprexu u cxemsl. / K.K. Anekcanapos, E.I'. Ky3pmuna. —
IIPOU3BOJICTBEHHOE M3, — M.: DHeproaromuzaat, 1990. — 288c.

2. bepesuna, H. A. Unxenepnas rpaduka [DnekTpoHHBIN pecypc] : yueoHoe mocodue / H.A. be-
pesuHa. - M.: Ansdpa-M: UHOPA-M, 2014. — 272 c. // ZNANIUM.COM : snekTpoHHO-OUOIHMOTEUHAs
cuctema. — Pexxum noctymna: http://www.znanium.com/catalog.php, orpanudeHHbId. — 3ari. ¢ KpaHa.

3. Hertsapes, B.M. UnxenepHas u KoMIbloTepHast rpaduka : yueOHUK Ui CTY[A.BY30B, 00y4aro-
IIUXCS TT0 TEXHUYECKUM HampasieHusM / B. M. [lertsipes, B. I1. 3areuipHuKOBA. — 2-€ U3, HCIIp. - M.
Axagemus, 2011. - 239c.

8.3 MeTtonyeckue yka3aHHs sl CTYI€HTOB 110 OCBOEHUIO JUCHUILIMHbI

1. Bonmorapesa, C.B. HauepratensHas reomerpus : yueOHoe nocobue / C.B. 3omnorapena. Komco-
MonbCcK-Ha-AMype: PT'BOY BO «KHAI'TY» , 2017. - 92 c.

2. 3onotapesa, C.B. Unxenepnas rpaduka: yaeonoe nocodue / C.B. 3omorapeBa. Komcomonbck-
Ha-Amype: ®I'BOY BO «KHAT'Y» 2017 — 83 c.

3. Meroauyeckue yka3aHUs K BBIMOJHEHHUIO 33JaHUS MO MPOEKIMOHHOMY UYEPUYCHHIO 10 TeMe
«M300paxenus: Buabl, pa3zpesbl, ceuenus»/ Coct.: JI.C. Kpasioa. — Komcomonbck-Ha-Amype: 'OYB-
I[1O «kKuAI'TY», 2014. — 20 c.

4. Metoanveckue yka3zaHUs K BBITIOJHEHUIO 3amaHus «Pe3nba u pe3n0boBwie coenuuenus»/ Cocr.:
JI.C. KpaBuosa. — Komcomonsck-Ha-Amype: [[OYBIIO «KHAI'TY», 2017. — 25 c.

5. Meroanueckue ykazanus «CocraBienue coopounoro yeprexa»/ Coct.: JI.C. Kpasuosa, ®yp-
coBa ['.fI. — Komcomounbck-Ha-Amype: 'OYBIIO «KHAI'TY», 2011. - 30 c.

8.4 CoBpeMeHHBI€ MpodeccroHalIbHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI,
UCTOJIb3yeMbIe MPU OCYIIECTBICHUH 00pa30BaTeIbHOIO MpOIIecca 10 TUCIHUILIHHE

1. DaekrpoHHO-OMbOAKOTEYHAs cucTema znanium.com (https://znanium.com/).
2. DnekTpoHHO-O0MbOanoTeYHas cuctema iprbooks (http://www.iprbookshop.ru/586).
3. Komnekius "aBuanmonnas u pakeTHo-kocmudeckas texuuka” (http://www.bibliorossica.com)



https://new.znanium.com/
http://www.iprbookshop.ru/586
http://www.bibliorossica.com/

4. DnextpoHHO-OnOMMoreunas cucrema "Jlans" (https://e.lanbook.com/books)

8.5 IlepeueHs pecypcoB MH(POPMAMOHHO-TEICKOMMYHUKAMOHHON cetu «MHTepHET», Heo0Xo-
JMMBIX JJIsSi OCBOCHUS JUCIUTUTUHBI (MOJTYJIs )

https://www.tflex.ru. Caiit Ton-cucteMsl.

https://www.youtube.com/user/TopSystemsLTD. Kanax Ton cuctemsr.

8.6 JlunensnoHHoe U CBOOOAHO pacHpoCTpaHsIeMoe IPOrpaMMHOE OOecTedeHre, UCTI0Nb3yeMoe
IIPH OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIecca 0 AUCIUTLTHHE
Tabnuna 5 — [lepeueHp UCIOIB3yEMOI0 IPOIrPAMMHOT0 OOECIEUEHUS

Hawumenosanue 110 PexBu3NTHI / yCIOBHSA NCTIOIB30BAHUS

Microsoft Imagine | JIunensuonusrii gorosop AD9223 Ne008/65 ot 11.01.2019

Premium

OpenOffice CBobonHas TULIEH3US, yCIIOBUS WCTIONB30BaHHS o CCBUIKE:
https://www.openoffice.org/license.html

T-Flex CAD16, 17 AxaneMudeckast BEPCHL. YCIIOBUS WCTIONTB30BAHUS o CCBIIKE:!

http://www.tflexcad.ru/download/t-flex-cad-free/

Autodesk AutoCAD | ITuceMo O JIMIIEH3HOHHBIX I[paBax Ha HCIOJB30BaHUE TMPOrPAMMHOTO IMPOIAYKTA
2019 AUTODESK mo nporpamMme 00pa3oBaTeIbHOMN JTHIIEH3UH

9 OpraHu3anHOHHO-TIEJATOTMYeCKHe YCI0BHA

Opranuzanus o6pa3zoBaTeNIbHOIO Mpoliecca periaMeHTUpyeTcs Y4eOHbIM [UIAHOM M pacliCaHUueM
yueOHBIX 3aHATHH. SI3pIK 00ydeHus (MpemnomaBaHusi) - pyccKuid. Jist Bcex BUIOB ayAMTOPHBIX 3aHATHH
aKaJeMMYECKHUI Yac yCTaHABJIMBAETCS IPOJOJDKUTEIbHOCTHIO 45 MUHYT.

[Tpu popmupoBaHuM CBOCH MHAMBHIYaTbHON 00pa30BaTEbHON TPACKTOPUN OOYUAIOIIMIACS UMe-
€T IpPaBO Ha Iepe3ayeT COOTBETCTBYIOLIUX JAUCHHUIUIMH U NMPO(ECcCHOHANBHBIX MOJYJeH, OCBOCHHBIX B
MpoIIecCe MPEIIIECTBYIONIETO 00YUYECHHS, KOTOPBIM OCBOOOXKIAET O0YYAIOIIETOCs OT HEOOXOIUMOCTH HX
IIOBTOPHOT'O OCBOEHHUS.

9.1 OOpa3oBaTeJbHbIC TEXHOJIOTHH

Y4eOHbIii mpoliecc Mpu MPenogaBaHUK Kypca OCHOBBIBAETCSI HAa UCTOIb30BAHUU TPATUIIMOHHBIX,
MHHOBAIIMOHHBIX U HMH(OPMAIIMOHHBIX 00pa3oBaTeNbHbIX TexHOJoruil. TpaaunuoHHbIE 00pa3oBaTeNb-
HbI€ TEXHOJIOTHH MPEACTABIEHBI JEKIIUIMU U CEMUHAPCKUMU (MPAKTUYECKUMU) 3aHATHsIMH. HHOBAIU-
OHHBIC O6pa30BaTCJ'H)HBIe TCXHOJIOTUU UCHOJB3YIOTCA B BUJC HIMPOKOTO MPUMCHCHU S aKTUBHBIX U UHTC-
pakTUBHBIX (hopM mpoBeneHus 3anstuil. Mupopmaiimonnsie 00pa3oBaTenbHbIE TEXHOJIOTUH PEaTH3yI0TCs
MyTEM aKTUBHU3ALUHA CAMOCTOSITEIILHOM PaOOTHI CTYJIEHTOB B MH(DOPMAITMOHHOM 00pa3oBaTEIHLHOM cpejie.

9.2 3aHgaTHA JeKIMNOHHOI0 THIIA

JIeKIIMOHHBIN KypC TpEeAroiaraeT CHCTEMaTH3HPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB y4eO-
HOTO IUIaHa.

Ha nepBoii Jiekinu JeKTop 00s13aH NpeAyIpeanTh CTYICHTOB, TPUMEHUTEIHHO K KaKOMy 0a30B0-
My yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOMIM) OyIeT MPOYUTaH KypC.

JlekIMOHHBIH KypC NTOJDKEH JaBaTh HAMOOJBIINK 00BbeM MH(pOpManuu M obecrnednBaTh OoJiee
ri1y0oKoe MOHMMaHUe Y4eOHBIX BOIIPOCOB MPH 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BpeMEHH, YeM 3TO Tpedy-
eTcst OOJBITMHCTBY CTYJICHTOB Ha CAMOCTOSITEIEHOE N3YUeHHE MaTepHaa.

9.3 3aHsATHS CeMMHAPCKOIO THUNA

[To xypcy «HxeHepHast KOMIbIOTepHas TpadKa» CEMHUHAPCKUE 3aHATUS HE TIPETyCMOTPEHBI.



https://e.lanbook.com/books
https://www.tflex.ru/
https://www.youtube.com/user/TopSystemsLTD

9.4 CamocrosiTesqibHAsA padoTa 00y4arommxcsi N0 JAMCHUIINHE (MOLYJII0)

CamocTtosTenbHas paboTa CTYI€HTOB — 3TO MPOLIECC aKTUBHOTO, IIEJIEHANIPaBICHHOT0 TPHOOpeTe-
HUS CTYJICHTOM HOBBIX 3HAHWW, YMEHHI 0€3 HEMOCPEICTBEHHOTO y4YacTHs MperojaBaTelis, XapaKTepu-
3YIOUIUIICS MPeIMETHON HAmpaBlIEHHOCTHIO, Y(PGEKTUBHBIM KOHTPOJEM U OLEHKOH pe3yabTaToB Jesi-
TEJBHOCTH 00YJarOIIEeTOCs.

Ilenu camocTosATebHON PaOOTHI:

- CUCTEMaTHu3alusl U 3aKPEIUICHUE MOJYYCHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUMN
CTYJICHTOB;

- yrayOJieHne U pacuIMpeHrne TEOPETHUECKUX 3HAHUIA;

- (opMUPOBAHHE YMEHUU WCIIOIH30BATh HOPMATUBHYIO U CIIPABOYHYIO JTOKYMEHTAIIMIO, CIEIU-
aNbHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEIHHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U OpPTaHU-
30BaHHOCTHY;

- (OpMHUPOBAHHE CAMOCTOSITEIILHOCTH MBIIUICHUS, TBOPYECKONH HMHUIIMATUBBI, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIN3allUH;

- Pa3BUTHE UCCIICIOBATEILCKIUX YMEHUN U aKaJIEMUUECKHX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUAYAIBHO WIH TPyNIaMH CTYICHTOB B
3aBUCHUMOCTH OT 11T, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHON TEMaTHKH.

TexHoNOrus: OpraHu3ai CaMOCTOSITENIbHON pabOThl CTYJEHTOB BKIIIOUAET HCIIOJIb30BAHHE WH-
(hOopMaIMOHHBIX U MAaTEPUATHLHO-TEXHHYECKUX PECYPCOB YHUBEPCHTETA.

KoHTposb pe3yiabTaToB BHEAYTUTOPHOM CAMOCTOSITENLHOM pabOThl CTY/IEHTOB MOKET IMPOXOAUTD
B ITMCbMEHHOM, YCTHOM WM CMEIIaHHOH (popme.

CTyneHThl JOHKHBI MOAXOAUTH K CAMOCTOSTEIbHON paboTe Kak K HauBa)KHEHIIEMY CPE/ICTBY 3a-
KpEIUICHUS W Pa3BUTUS TEOPETUUECKHX 3HAHHH, BHIPAOOTKE €IMHCTBA B3IJISIJIOB HA OTJIEIBHBIE BOIPOCHI
Kypca, IpruoOpeTeHus OnpeieJICHHBIX HABBIKOB U MCIOIb30BaHUS MPOPECCHOHATBHON JIUTEPATYPHI.

9.5 MeToanuyecKkue YKazaHus 1J1s1 oﬁyqamumxcsl 10 OCBOCHMIO NUCHMUITJIMHBbI

[Tpu M3ydYeHUH AMCUMILTUHBI OOyYaAIOUIMMCS 11eJIeCO00pa3HO BBIMOIHATH CIEAYIOIINE PEKOMEH-
piF:100%178

1. U3ydeHue yueOHOU AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.

2. Tlocrme m3ydeHus: Kakoro-aubo pasjerna 1Mo y4eOHHWKY WJIM KOHCIEKTHBIM MaTepHajiaM pPeKo-
MEHYeTCs TI0 aMSITH BOCTIPOM3BECTH OCHOBHBIE TEPMUHBI, OTPE/ICNICHNs, TIOHATHUS pa3aena.

3. Oco0oe BHUMaHUE CIEAYET yAETUTh BHITIOJHEHUIO OTYETOB MO MPAKTUYSCKUM 3aHATHIM U UH-
TUBUAYATbHBIM KOMILIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITENIbHYIO paboTy.

4. Bcs TeMaTHKa BOTPOCOB, U3Y9aeMBIX CAMOCTOSTEIBHO, 33/1aeTCsl B pabodeil mporpaMMe Mmpero-
naBaTeneM. Tam ke JaroTcs UCTOYHUKY (B MEPBYIO OYepelb BHOBh U3JJaHHBIC B MIEPHOIUIECKON HAYUYHOU
muTepatype) Uil 0oJiee AeTaTbHOrO IIOHUMAHKS BOITPOCOB, O3BYUCHHBIX HA JICKITUH.

[Tpu caMocTOsATENBHON IPOPAOOTKE Kypca 00yUYAIOIIUECS TOKHBI:

- POCMAaTPHUBATh OCHOBHBIC ONPEICICHUS U (PAKTHL;

- IOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHH MaTepuan U JOMOIHUT €ro C y4de-
TOM PEKOMEHJOBAaHHOM MO JaHHOM TEME JINTEPaTyphl;

- U3YYUTh PEKOMEHJIOBAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTAI[MN U KOHCIIEKTHI Hau0O-
Jie€ BaXKHBIX MOMEHTOB;

- CaMOCTOSITEIHHO BBIMOTHITH 33/IaHUs, aHAIOTMYHBIC TIPeIJIaraeMbIM Ha 3aHATUSX;

- ACIIOJIB30BATh TS CAMOTIPOBEPKH MaTepHalTbl POH/a OIEHOYHBIX CPEJICTB.

10 Onucanue MaTepuaibHO-TEXHHYECKOr0 obecrnedeHHus1, HeOOX0MMOro AJIsl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIeCcca Mo JUCHUIIMHE (MOYJII0)

10.1 YuebGHo-1200paTOpHOE 000pPY/AOBaAHUE



Tabnuia 6 — [lepeuers 060pyn0BaHUs Ta00PATOPUH

Aynutopus HaumenoBanue ayauropun | Micronb3yemoe 000pymoBaHue
(maboparopun)

ayn. 429-3, ayan. | Jlaboparopuu xadenpsr CAIIP | 28 mepconanpapix OBM (intel Core 15, 8I'b O3V, 1I'b Bu-
423-3. JIe0),

munensnonnoe  CAD/CAE-tporpammHoe  o0ecrniedeHme
(Siemens NX, T-Flex, ANSYYS);

MynbTUMEIUHHBIC TPOSKTOPBI C MHTEPAKTHBHBIM IKPAHOM

[Tpu peanuzanuu gucuumumabl «MHxenepHas rpaduka B CAD-cuctemax» Ha 6a3e nmpodribHON
OpraHU3aIH UCTIOIB3YETCsl MaTEPUANbHO-TEXHUYECKOE oOecieueHune, nepeyrcieHnoe B Tadmue 6.1.

Tabnuna 6.1 — MaTepralbHO-TEXHHYECKOE 00eCTICYeHUE TUCIIUILIUHBI

CraHaapTHOE WK CICHUATM3UPOBAHHOE 000PYI0BaHNE, Haznauyenue o0opymoBaHus
o0ecrniednBaroIee BHITIOTHEHNE 3aJaHIiA

28 Ilepconanbubix 9BM (intel Core i5, 8I'b O3V, 1I'b Bu- | BeinonHenune 1a00paTOpHBIX U MPAKTHUECKUX pa-
7€0), 60T

10.2 TexHu4eckue M JJICKTPOHHbIE CPEACTBA 00yYECHUS

JIaGopaTopHble U IPAKTUUECKUE 3aHATHUS.

Jnst mabopaTOpHBIX M MPAKTUYECKUX 3aHATUH ucmonb3yercs ayautopus Ne 423-3,429-3, ocHa-
IIeHHast 000pyA0BaHUEM, YKa3aHHBIM B Ta01. 6:

CamocrositenbHas padbora.

ITomemieHus Ui caMOCTOSITEIbHON PabOThl OCHAILLEHBI KOMIBIOTEPHON TEXHUKOW ¢ BO3MOXKHO-
CTBIO TOJIKITIOYCHHUS K ceTH «VIHTEpHET» M JOCTYIIOM K AJIEKTPOHHON MH(POPMAaIIMOHHO-00pa30BaTeIbHOM
cpene KHAT'Y:

- yutaneHEIN 3a1 HTh KHAT'Y;

- KoMIbloTepHbIe Kinacchl (aya Ne 423-3,429-3 xopmyc Ne 3).

11 Huble cBegeHus

MeToanueckue PEKOMEHIAIIUHA 110 oﬁyqeﬂmo JIMI[ ¢ OrpaHuI€HHBIMU BO3MOKHOCTAMM 310~
POBbSI H HHBAJIUI10B

OcBoeHMe TUCHUIUIMHBI O0yYalOUIMMUCS C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI MOXKET
OBITh OPraHU30BaHO KaK COBMECTHO C JAPYTUMH OOy4aroIMMUCS, TaK U B OTJENbHBIX rpynmnax. IIpeano-
JIaraloTcs CHelMalibHbIe YCIOBUS AJIs MOJIY4YeHHs] 00pa3oBaHusl 00y4YalOUUMUCS ¢ OTPAaHUYEHHBIMU BO3-
MO>KHOCTSIMH 37J0POBBSI.

[Ipodeccopcko-Tieqarorndeckuii CoCTaB 3HAKOMUTCS € TICUXO0JIOTO-(PU3UOIOTHIECKUMUA OCOOCH-
HOCTSIMHU O00yYaroIMuXcsi MHBAJIHUJIOB H JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710POBBSI, HHIUBULYalb-
HBIMH TIpOTrpaMMaMH peabuIuTallMd WHBAIUAOB (pu Hanmuuuu). [Ipn HEOOXOAUMOCTH OCYIIECTBIISIETCS
JIOTIOJTHUTENbHAS MOAJePKKA MPENoJaBaHus THIOTOPAMHM, MCUXOJIOTaMH, COIUAIBHBIMU PAOOTHUKAMH,
MPOLIEAIIUMH MOJTOTOBKY aCCUCTEHTAMHU.

B cooTBercTBUM ¢ MeTOAMYECKMMHU peKoMeHIamsMu MunoOpaayku P® (yrB. 8 anpens 2014 r.
N AK-44/05BH) B Kypce mperonaraeTcs UCIoJIb30BaTh COIMAIbHO-aKTUBHBIC M PEIICKCUBHBIE METO b
00y4YeHHs, TEXHOJOTHH COLIMOKYJIbTYPHOH peaOuiIuTaliy ¢ LEeNbl0 OKa3aHUS MOMOIIM B YCTaHOBIICHUH
MTOJIHOIIEHHBIX MEXJIUYHOCTHBIX OTHOIICHUN C APYTUMU CTYJIEHTaMH, CO3JaHUU KOM(POPTHOTO MCUXO0JI0-
TMYECKOT0 KIIMMara B cTyaeHdYeckoi rpymnne. [lon6op u pazpaboTka yueOHBIX MaTepHaIoB MPOU3BOISATCS
C YYETOM IPEIOCTaBIICHUsI MaTepuaja B pa3luyHbIX (opmax: ayiuaibHOW, BU3YalbHOM, C HCIIOJIb30Ba-
HUEM CIEIHATIBHBIX TEXHUYECKUX CPEICTB U HHPOPMALMOHHBIX CUCTEM.

OcBoenue nucuuruivHbl guiamMu ¢ OB3 ocymiecTBIseTcsl ¢ UCIOIB30BAaHUEM CPEIICTB OO YUCHHS




O0IIIEro U CINeNUaIbHOTO Ha3Ha4YeHus (MEePCOHAIBHOIO U KOJUIEKTMBHOTO MCIOJIB30BaHUA). MaTepualib-
HO-TEXHUYECKOe oOecrieueHue MmpeycMaTpUBaeT MPUCIIOCOOIeHHE ayAuTOpuil K Hyxaam aui ¢ OB3.

®dopma npoBeeHHs aTTECTAlMK AT CTYJACHTOB-MHBAINI0B YCTAHABIMBAETCS C Y4€TOM MHIUBHU-
IOyallbHBIX Tcuxogusndeckux ocobennocreil. s crymentoB ¢ OB3 mpemycmarpuBaeTcst JOCTYITHAs
(bopma rpeiocTaBiIeHUs 33JaHUH OLIEHOYHBIX CPEACTB, a8 UMEHHO:

- B TMIEYaTHOM WJIM IIEKTPOHHOH (popme (I JIUI ¢ HApYIICHUSAMHU OMOPHO-ABUTaTEILHOTO ara-
para);

- B IIeYaTHOH opMe WK IEKTPOHHOH (PopMe C YBEIMYCHHBIM HIPUPTOM M KOHTPACTHOCTHIO
(JU1st 1L ¢ HAPYIICHUSAMH CIIyXa, PeUH, 3pEHHUs);

- METOZIOM YTEHMsI aCCUCTEHTOM 3a/1aHus BCIYX (VIS JIML C HAPYILIEHUSIMH 3pEHHUS).

CryneHTaM ¢ MHBaJHIHOCTHIO YBEJIIMYMBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BONpPOCHI. [[/1 Takux CTYAEHTOB IpeAycMaTpUBaeTCs JOCTYyIHAs (opMa MPeI0CTaBIeHHUs OTBETOB Ha 3a-
JaHWA, 2 UMEHHO:

- IUCbMEHHO Ha Oymare miu HabopoM OTBETOB HAa KOMIIBIOTEpPE (JIs1 JIUL C HApYLIEHUSAMHU CIIyXa,
peun);

- BBIOOPOM OTBEeTa U3 BO3MOXKHBIX BapHAHTOB C UCIOJIB30BAHUEM YCIYI' aCCHUCTEHTa (IJIs JIUL[ C
HapyIIEHUSIMUA OTIOPHO-BUTATEIILHOTO allapara);

- YCTHO (7151 JIUL] ¢ HApYLICHUSIMU 3PEHHUs, ONIOPHO-/ABUraTEIbHOIO aIapara).

[Tpu HeoOXoAMMOCTH AJIst O0YHAOIIUXCS ¢ MHBAIUIHOCTHIO TIPOIIEypa OLICHUBAHUS PE3YIIbTATOB
00y4eHHs MOXKET ITPOBOJIUTHCS B HECKOJIBKO 3TAloB.



POHJ OHEHOYHBIX CPEJACTB

o TMCIHMIIJIMHE

[Tpunoxenue 1

HNuxeHepHasi koMnblOTepHas rpadguka

HaHpaBJ’ICHI/Ie IIOATOTOBKH

09.03.01 "Unghopmamura u evruuciumenvras mexuurxa"

HanpasnenHocts (mpodub)

Ilpoepammuoe obecneuenue cpedcms GbIYUCTUMETLHOU MeX-

00pa3oBaTEIbHON POrPaMMBbI HUKU U A8MOMAMUZUPOBAHHBIX CUCTEM
Kpanugukanus BeITyCKHUKA baxanasp
l'ox mavanma moarotoBku (IO 2020
y4eOHOMY IIIaHY)
®dopma 00yueHUs ouHas
TexHonorus o0y4YeHwsI MpaouYUOHHAs
Kypc Cemectp TpymoeMKoCTb, 3.€.
1 1 3

Bun nmpomexyTouHOM arrectanuu

OGecneunBaroliee oIpasielicHue

3auem c oyenxoii

Kageopa CAIIP - Cucmemvl asmomamusuposan-
HO020 NPOEKMUPOBAHUsL

B nmaHHOM TpHIIOKEHWH IPEACTABICHBI THUIIOBBIC OIEHOYHBIE CpeAcTBa. IIOTHBIN KOMIUIEKT OIEHOYHBIX CPEICTB,
BKITIOYAFOIITMI BCE BapHUAHTHI 3aJaHUH (TECTOB, KOHTPOJIBHBIX Pa0OT U 1p.), MpeaIaraeMbIX 00yJaromeMycs, XpaHuTCs Ha Ka-

¢denpe B OyMakKHOM U 3JICKTPOHHOM BHJIC.



1 Ilepeyenb MIAHMPYEMBIX Pe3yabTATOB 00YUYEeHHUsI MO TUCUHMILINHE (MOAYJII0), COOTHECEH-
HBIX C IVIAHUPYEMbIMH Pe3yJIbTaTaMU 00Pa30BaTeIbHOI NPOrpaMMbl

Tabnuua 1 - KoMnereHIMu 1 MHAMKATOPBI UX TOCTUKEHUS

KOH 1 HAUMCHOBAHUEC
KOMIICTCHIIUH

I/IHI[I/IKaTOpI)I JOCTHXKCHUS

[1nanupyemsie pe3yabTaThl
00y4eHHs IO AUCLUILIMHE

Oo61menpogeccuoHanbHBIE

OIlK-1
CriocoOeH PUMEHSATh €CTECTBCHHO-
HayJyHbIC M OOIICHH)KCHEPHBIC 3Ha-
HUsI, METOJIbI MaTEeMaTUYECKOTO aHa-
32 ¥ MOJEIMPOBAHUsI, TEOpeTHYe-
CKOTO M JKCIEPUMEHTAILHOTO UCCIe-
moBaHMS B TNPO(ECCHOHATBLHOU Jes-

TEITBHOCTH

OIIK-1.1

3HaeT OCHOBBI MaT€MaTHKH, €CTe-
CTBEHHOHAYYHBIX IUCIMIUIMH, BbI-
YUCITUTCILHOW TEXHHUKH W TIPO-
TpaMMHUPOBAHIS

OIIK-1.2

YMeeT pemiath CTaHAapTHBIE MPO-
(deccroHaNBHBIE 3aMadd C TIPUME-
HEHHEM ©eCTECTBEHHOHAYYHBIX U
0OIIEHH)KEHEPHBIX 3HAHHH, METO-
OB MAaTEMAaTHYECKOIO aHaiu3a |
MOJICTTHPOBAHHS

OIIK-1.3

Bnageer HaBblKamMu TeOpeTHYE-
CKOTO ¥ DKCIIEPUMEHTAIBHOTO HC-
CJIEIOBAaHHS OOBEKTOB

3HaTh OCHOBHBIC NPUHIMIIBL, YC-|
TOBHBIE 00O3HAYEHMS W TPHHATHIC B
OTpaciu, MpaBUiIa MOCTPOCHUS Yep-
Te)Xa; METOIBI U CPENICTBA KOMIIBIO-
TEpHOTO MPOEKTHPOBaHMUS, (HOPMATH]
xXpaHeHUs Tpadudeckoir uHDOpMa-
1, TPOTrpaMMHBIE CPEACTBA KOM-
MMBIOTEPHOM TpaduKy;

YMeTh aHaJM3UPOBaTh, HHTEPIIPE-
TUPOBATh U CO3]1aBaTh TPaPUUICCKYIO
MHQOPMAIMI0 C  UCIOJB30BAHUEM
MPUHATBIX B OTpPacid HOPM, CTaH-
mapToB, TpadUvecKux 0003HAYCHHN
1 [POrPaMMHBIX CPEACTB, B TOM
YKcIie OTEYECTBEHHOTO MPOU3BOJICT-
Ba,;

- BIIQJICTh TPHEMaMHU HCIIOJIH30Ba-
HUSI KOMITBIOTEPHBIX JIOTUH TIPU pas-
paboTKe COBPEMEHHOI'O IMPOrPaMM-
HOI'O IICYCHUA.

OIIK-2 CnocobeH moHMMaTh NpPUH-
UMbl PabOTHl COBPEMEHHBIX HHQOP-
MAIMOHHBIX TEXHOJOTMH U  Tpo-
PaMMHBIX CPEACTB, B TOM YHCJIE OTe-
YECTBEHHOTO IPOM3BOJACTBA, M HC-
[OJIb30BAaTh WX MPH PEIICHUH 3ajad
podecCuoHaIbHOMN JIESITEIbHOCTH

OIIK-2.1 3HaeT COBpPEMEHHBIE
MHQOPMALMOHHBIE TEXHOJOTMU H
[pOrpaMMHBIE CPEICTBA, B TOM YHC-
Jle OTEYEeCTBEHHOIO MPOM3BOICTBA,
[PUMEHUMBIEC JJIsl PELIeHusl 3a/1ad
Mpo(heCCUOHAIBHOMN IEATENbHOCTH
OIIK-2.2 YmeeT BbIOMpaTH COBpE-
MEHHbIE MHQOPMAIIOHHbIE TEXHO-
JIOTMH W MPOTPaMMHBIE CPEJICTBA, B
TOM 4YHCJIE OTEYECTBEHHOTO IPOU3-
BOJICTBA, IPY PEIIEHUH 33/ad Ipo-
(heccroHaNbHOM AEATEIBHOCTH
OIIK-2.3 Bnaneer HaBbIKaMu TpH-
MEHEHHUSI COBPEMEHHBIX HH(OpMa-
[IUOHHBIX TEXHOJOTUH M MPOrpaMM-
HBIX CPEJICTB, B TOM YHCIIE OTEYECT-
BEHHOTO MPOW3BOJICTBA, TIPU pellle-
HUM 33124 IpoQecCHOHATBHOHN s1es-
TEJEHOCTU

- 3HaTh CTaHJApTHBIC CPEJICTBA aB-
TOMaTH3aINU IPOEKTHPOBAHUS,
MpUHLIUIBL MoAenupoBanus B CAD —
porpamMMax OTpaciu

- YMETh aHAJM3UPOBATh, HHTEPIIPE-
TUPOBATh U CO3]1aBaTh IPapUUECKYIO
UHQOPMAIIMIO C  UCIOJB30BAHUEM
NPUHATHIX B OTpAacid HOPM, CTaH-
apToB, 00O3HAYEHWH W MPOTpaMM-
HBIX [IPOJYKTOB;

-BJaJieTh NPUEMaMH HCIIOJIb30Ba-
HHUST KOMITBIOTEPHBIX  TEXHOJIOTHH
[P KOHCTPYUPOBAHUU




Tabnuna 2 - [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

Kontponupyembie  paznens)] Popmupyemas HaumenoBanue ITokazarenu oueHKu
(TeMBI) JTUCIIUILIMHEI KOMIIETCHLIUA  |[OIICHOYHOTO
CpelcTBa
MeTtonpl, HOpPMBI, MpaBUIIA] OIIK-1 PTP BrnaneHne yMeHHEM IPUMCEHSTH)
YTCHUS U COCTAaBJICHUS KOHCT- OIIK-2 TEOPETUUECKUE 3HAHMS IPHU BbI-

PYKTOPCKUX TOKYMEHTOB.
MeTtonpl MOCTpOEHUsI yepTe-
PKel JeTalell Mo MpaBuiaM|
ECK/ .

Mertoasl U OpUEMBI BBINOJ-

[MOJITHCHUHM WHIMBUIYAJIBHOTO 3a-
MaHWUs 110 PEKOMCHJIOBAHHON Me-
TOTUKE.

JlornyHOCTh M TPAaBUIIBHOCTH H3-
TTO’KCHHS MaTepraa.

IToHOTA U3TTOKEHHS MaTepHaa.
JlocTaTOYHOCTh MOSICHEHUH U BbI-
BOJIOB.

HCHUA CXEM U JUarpamm .

2 MetoauyecKue MaTepuaJbl, onpeaessiiouye npoueIypbl OeHNBaHUsI 3HAHUI, YMEeHU,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTepu3youme npouecc popMupoBaHUA
KOMIIeTeHIN

Metoanyeckue Matepuabl, ONpeAesoIIne MPOLeayphl OLIEHUBAHHS 3HAHUHM, YMEHHH, HAaBBIKOB
U (WJIM) OTIBITA ICSATENLHOCTH, IIPEJICTABICHBI B BHIE TEXHOJIOTMYECKON KapThl JUCHUIUIMHEI (Tabmuua 3).

Tabnuma 3 - TexHoysornueckas Kapra

HanmenoBanue Cpoku [MIxana Kpurepun
OLIGHOYHOTO CpEll- |  BBIIOJHEHHUS OLICHUBAHUS OLICHUBAHUS
CTBa
1 cemectp
[IpomesxyTounas arrectauus B popme 3aueT ¢ OLEHKON

PTP B teuenue MaKCUMAaJbHO 100 6aminoB - CTYAEHT IMPaBHIILHO BHIMOJ-
cemecTpa BO3MOXHas |[HWJI 3agaHue. llokaszan OTIaMYHBIE BIIAACHUS
cymma 100 Gan- [HaBbIKAaMH NMPUMEHEHUS TOJIYYCHHBIX 3HAHUM
JIOB U yMEHWI TPHU PElICHUH NPOQeCcCHOHATBHBIX

3a/1a4 B paMKax YCBOGHHOTO y4eOHOTO Mare-|
puana.

80 0aJJIOB - CTYACHT BBIMOJIHWI 3aJ[aHKE C
HEOOIBIIMMU HeTOYHOCTsIMH. [lokaszanm xopo-|
[Iye BJIAJACHUS HABBIKAMH NMPUMEHEHUS MOJY-
UEHHBIX 3HAHUNM W yMEHUH IpU pELICHUHN
rpoecCHOHaIbHBIX 337ad B pPaMKaX yCBOEH-
HOTO Y4eOHOTO MaTepuaia.

55 6amiaoB - CTYACHT BBHITIOJHWI 3a/IaHHUE C
CYIIECTBEHHBIMA  HETOYHOCTsMHU. [lokaszan
YIOBIETBOPUTEILHOE BIIAJICHUE HaBBIKAMU
[IPUMEHEHUS MOJYYSHHBIX 3HAHUW U yMEHUU
[py pelieHnd MpPOo(eCCHOHANBHBIX 3a1ad B
[paMKax YCBOGHHOTO y4eOHOro MaTepuaa.




UTOI'O: | - | 100 Gan-| -

Kputepuu onieHkH pe3yiabTaToB O0YUYCHHS MO TUCITUILTHHE:

0 - 64 % OT MakCHMAaJBLHO BO3MOXKHOW CYyMMBI OQJIOB - «HEYJOBJICTBOPUTEIHHO» (HEIOCTATOYHBIH
YPOBEHB ISl IPOMEXKYTOUHOM aTTECTAIIUU 110 TUCITUTUINHE ),

65 - 74 % oT MakcHUMallbHO BO3MOXKHOW CYMMBI OQIIJIOB - «YAOBJIETBOPUTENHEHO» (IOPOTOBBINA (MUHU-
MaJIbHBIN) YPOBEHb);

75 - 84 % OT MaKCUMAaIIbHO BO3MOXKHOM CYMMBI OAJLIOB - «XOPOIIOY» (CPEAHHUN YPOBEHB);
85 - 100 % oT MakCHUManbHO BO3MOXHOH CyMMBI OaJlIOB - «OTIUYHOY» (BBICOKUI (MaKCHUMAbHBIN) YpO-

BEHb)

3 TunoBble KOHTPOJILHbIE 32/IaHUS WM HHbIe MATEPHAJIbI, HE00X0JUMbIE /115l OLleHKH
3HAHMIA, YMEHHUI1, HABBIKOB U (MJIH) ONBITA JAeATEJIbHOCTH, XapaKTePHU3YH0IHe MPOLece
¢dopMupoBaHusi KOMIIETEHUIMA B X0/l 0CBOCHHUs 00pa30BaTeIbHOI MPOrpamMMbl

3.1 3apanust AJ1s TEKYLIEro KOHTPOJIA yCIeBaeMOCTH

Ipumepsl 3axanuii s PacyeTHo-rpaduyeckoii padoTsbl

3AJJAYA 1. ITocTpoeHne MI0CKUX Mojiesieil 0CeCHMMETPUYHBbIX JIeTaJIei.

[To nunMBHUyaTbHOMY BapUaHTY 3a/aHus TpeOyeTcs BeimoiaHuTh B CAD-cucteme miockue mojie-

JIM IBYX JIeTaliel, 00pa30BaHHBIX MOBEPXHOCTSIMH BPAIECHUS, UMEIONINX KOHHYECKOE OTBEPCTHE (JIeTalb
THUIIA BTYJKW) U HAPY>KHBIM KOHYC (IeTaab THIIA Bajia).
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3agaya 2. IOCTPOEHHUE MACCHUBOB 2JIEMEHTOB

[To muaMBUAYaIbHOMY BapHaHTy 3a1aHus Tpedyercs noctpoutsh B CAD-cuctemMe KOHTYp AeTanu
Y HaHECTU pa3Mephbl.

BapHaHTLI 3aaHus




3anauya 3. [locTpoeHue TpeThbero BIAA 1o ABYM JaHHbIM. BbInoJiIHeHHe IPOCTOro pa3pes3a u
ceuenusi B CAD-cucreme

ITo unnuBuayansHOMY HOMepy BapuaHTa B CAD-cucreme TpeOyeTcst MOCTpOUTh TPETUI BUA 110
JIBYM JIaHHBIM, BBIIOJHUTH IPOCTOM BEPTUKAIBHBIN pa3pe3, MOCTPOUTh FOPU3OHTAIILHOE CEUEHHE IoIe-
pex pebep xectkoctu. [IpuMepsl BapuaHTOB 3afaHus MpeACTaBIeHbl Ha pucynke | OOpaser BhIMOIHEH-
HOTr0 ¥ 0(hOPMIIEHHOTO 3aJJaHUs IPUBEJIEH HA PUCYHKE 2
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Pucynok 2. OGpa3zel] BBIIOJIHEHHOTO U 0(OpMIIEHHOTO 3a/iaHus 3.



[To nHAMBHUIyaTbHOMY BapUaHTY 3a/laHUs MOCTPOUTH CXEMY aJITOPUTMa BbIUMCICHHs anreOpau-
YCCKOI'O BBIPpAXKCHUA. HpI/I BBITIOJTHCHUH 3aJaHW PYKOBOACTBOBATHCA MIPABUJIAMHU BBIITOJIHCHHUA U O(I)OpM-
JieHus cxeM ainroputmoB U iporpamm no 'OCT 19.701-90 ECII.

OO0pa3er BEIMOTHEHHUS U OPOPMIICHHUSI CXEMBI allTOPUTMA, 3all0JIHEHUE OCHOBHOW HAJIIUCH TIPE]I-
CTaBJICHbI HA PUCYHKE 3.

|
Havano :

e {y= Vax ‘+bx+c i
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X=x+2

[lodh v damg
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Cxema anzopumma madynupobarus kBadpamrsix

kopred kBadpamHozo mpexynena y=\/ax +bx+c
a=2, b=1 T<x<50, Ax=2
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Pucynok 3. OOpa3zen BeinonHeHUs 3a1aHus «CXeMbl AITOPUTMOB U IPOrpPaMM»

Jier |




Tabmuna 1 HexoTopsle ycinoBHbIE Tpaduueckie 0003HaUE€HUSI CUMBOJIOB B CXe€MaX ajrOpUTMOB U

nporpamMm coriacHo 'OCT 19.701-90 ECIIL.
[Ipumeps! BapuaHTOB 3a1aHus «CXEMbI AITOPUTMOB U TPOrPaMM»
HaumeHnoBanue
CumBon @OyHkus, 001aCTh MPUMEHEHHUS
CHUMBOJIa
Brinmonnenue onepauuii, B pe3yibraTte Ko-
o
1 ITpouecc TOPBIX U3MEHsIETCs 3HaueHue, popma npen-
b CTaBJICHUS] UJTH PACTIOJIOKEHUS TAHHBIX
o BriOop HanpasiieHHst BHIIOJHEHUS aJiro-
2 Pewenue pUTMa WJIHA NPOrPaMMBbI B 3aBUCUMOCTH OT
b NEPEMEHHBIX YCIOBUN
P
M\—— BrinonHenue onepanuii, MEHSIFOLIUX KO-
3. I[logroroBska { ) m MaHbl C LIEJIbK0 BO3JEHCTBUSI HA HEKOTO-
\%‘/——b - PYIO MOCNEAYIOLIYIO (YHKLIUIO
0,25a
/ ‘ BBOI-BBIBOA TAHHBIX, IPEACTABIEHHBIX HA
4 JlaHHbIE /| ® nroboM HocuTesie (MUKPOPHIIBM, PYJIOH
[ 025 JIEHTBI U T. 11.)
b
b
0,25b ) 0,25b
|, | BBOA-BBIBOA JTaHHBIX, HOCUTEEM KOTOPBIX
5 JlokymeHT o R CITY>KUT nep(oKapTa, MArHUTHAS JIEHTA U T.
3 r .
R=a %/ ¢
0,25a
{ .
6 s I BBOI-BBIBO/ TAHHBIX, HOCUTEJIEM KOTOPBIX
L]
P @ l CITy>KUT OyMarkHasi JIeHTa
~N
(Y b
7 Coenunu- Hcnonb3yercs aist 00pbIBa JIMHUH MTPOJ0JI-
TeNb 90, 7a JKEHUs €€ B JIPYIOM MeCTe
R0,25a Bbixon BO BHELIHIOKO Cpealy U BXOJ U3
BHELLHEH cpezbl (Ha4aao U KOHeL Mpo-
8 TepmunaTOp & 4 P ( p
b = rpamMMbl, ICTOYHHUK WJIM TYHKT Ha3HAUYEHUs
LN
o JTAHHBIX )
5 min
= Hcnons3yercst 1uist 70OaBIEHHUS ONTHUCATENb-
9 KommeHnra- -
it HBIX KOMMEHTApUEB, MOSICHUTEIbHBIX 3aIH-
P 1 = ceil B essix 0ObACHeHUs], MU IPUMEYaHHA




[Tpumeps! BapuaHTOB 3a1aHusl «CXEMBbI aITOPUTMOB U TIPOTPaMM»»

Bapuaxm 1
(xema asnzopumma madynupobBaHus
pyHkyuu y=x/(5x+3);
02=x=<15 Ax=0,1
7
Hawvano
x=02 Z
3
y=x/(5x+3)
X,y 1 4
x=x+0,1 4
Aa -] 6
x=1,5 llo3. HaumeHnoBaHue
o00o3HavYeHuUe cumBona
7
Koney 1 7 TepmuHamop
2 LaHHsie
3 5 lpoyecc
4 LokymeHm
6 PeweHue




Bapuanm 2

Cxema anzopumma @opmMupoBaHus
Bexkmopa c={c;} i=1..,10 no npaBuay
C,-:a,-i-b,-.

a={a;}, i=1..,10; b={b;}, i=1..,10
7
Havano
a;, b; d
3
x=1
|
]
4
L_,':a,"*b,‘
!
i=i+1 ]
I
Aa 6
<10
flos. HaumeroBarHue
Hem , 0003Ha YeHue cumBona
c
1 8 TepmuHamop
2 LaHHbie
Koreu & 3 4, 5 llpouecc
6 Pewerue
7 HokymeHm




3ananue 4 CxeMbl dJIeKTPHYECKHE, CTPYKTYPHbIE U (PYHKIIMOHAJIbHBIE

[To npeioKeHHBIM BapHaHTaM BBITIOJHUTh CXEMY AJIEKTPUYECKYIO CTPYKTYPHYIO, (YHKIIMOHATb-
Hyto. [Ipu BBITIONHEHUU 3a/laHUs PYKOBOJCTBOBATHCS MPABUJIAMH BBITIONHEHUS W OGOPMIICHHS CXEM

ANEKTPUYECKUX CTPYKTYpPHBIX, pyHKIMoHanbHbIX 0 [OCT 2.701-84, 2.702-75, 2.709-82, 2.710-81.

B BapuanTax 3amaHuii Bce ycTpoiicTBa, (DyHKIIMOHAIBHBIE TPYIIIBI U 3JIEMEHTHI CXEM 3aJ[aHbl OK-
PY)KHOCTSMH, KOTOpbIE HY)KHO 3aMEHHTh Ha yclioBHbIe rpaduueckue obOoznadenus (YI'O) uz I'OCT

2.737-68.

O6pasern BeIoHEHUS ¥ 0OpMIICHHS 33/1aHUS ITPUBEICH Ha pUCYHKE 4

lo3.
0003H.

HaumerHoBa+ue

Yeunumens Bsicokou yacmoms!

Ycunumens npoMexymoyHoU 4acmoms

Cenekmop umMnyaLcob cuHxpoHu3ayuu

[eHepamop cmpo4yHou pa3Bepmku

Lemexkmop

eHepamop kadpoBou pa3zbBepmku

BeixodHou kackad cmpovHou pa3Bepmku

DPMPMXXXXXX.006 31

Ycunumens HU3KOU 4acmoms!

Yeunumens BudeocuzHanol

amal

BeixodHou kackad kadpoBou pa3Bepmku

lpuemnux menebuzuomHsiu
0JHOKAHANbHBIU

XENG INEKMPUNETKAR CHPYNMYPHAR
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Pucynok 4. [Ipumep BoinosiHeHus 3agaHus «CXeMbl AEKTPUUECKUE CTPYKTYPHBIE,
(GYHKIIMOHATIbHBIE)



I[Ipumepsl BapuantoB 3ajaHus «CxeMbl 3JIeKTpHYecKHEe CTPYKTYpPHble M (YHKIMOHAJb-

HbIE»

Bapuanr 1.
Cxema snexktpuueckasi pyHKIIMOHAIbHAS
HaumenoBanue uznenus: Perynsrop

O

£/

123 1L (&
S = 3o— &
& 3 2 2 J
S S = (&)
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x < i
[To3unmonnoe o0O3HAYCHHE HA HaunmenoBanue
BapUAHTE CXEMBbI

1 Jlornuecknii anement NJIN
2,4 biok BpeMeHU Ha OTITyCKaHue
3 bnok BpemeHu Ha cpabaThIBaHHE
56 Jlornueckuii snement U-HE
7 Jlornuecknii ssement U
8 [TpeoOpasoBarenb
9 brnok azoBoro ymnpasieHus




Bapuanr 2
Cxema 3ieKTpruYecKas CTPyKTypHast
Haumenosanue uznenus: [lepenaromas cuctema LIBETHOTO TeJIEBUICHUS

T \G
ER— Y EB— ¥
(3)
ER- Y EB— Y
A

[Tozunmonnoe o0o03HAaYEHUE Ha HaumenoBanue yctpoiicTBa
BapUAHTE CXEMBbI
1 [lepenaronast kamepa
2 Konupyromias matpuiia
3 HuzkovacToTHOE pebICKAKEHNE
4 DJEeKTPOHHBIH KOMMYTaTOp
5 Jlunus 3anepxKu
6 Cwmecutens 1
7 Cunxporeseparop
8 KommyTarop ¢a3bl mopHecymen
9 OmIbTp
10 CwmecuTens 2
11 BbICOKOUACTOTHOE NPEABICKAKEHUE
12 YacTOTHBIN MOZYJIATOD
13 AMIUIUTYAHBIN OrPaHUYUTEID




3ananue S [locrpoenue nuarpaMm pyHKUMOHAJIbHBIX 3ABUCHMOCTEM

[To nHAMBUAYATBHOMY 33JJaHUIO TIOCTPOUTH JIMHEIHYIO0 AarpaMMmy (yHKIIMOHAJIbLHOW 3aBUCHMO-

CTH.
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PI/IcyHOK 5. HpHMep BBITIOJIHCHUS 3aJJaHUA «ﬂI/IanaMMBI (I)YHKI_[I/IOHEUIBHBIX 3aBHCHUMOCTEI»



IIpumepsl BapuaHToOB 3a1aHus «/JInarpaMmbl yHKIMOHAJIBHBIX 3ABUCUMOCTE)

BapuanTt 1
[Toctpouts nuarpammy 3aBucumocTd H - mapameTpoB oT Toka 6a3bl 16 OUIIOIIPHOTO TPAaH3UCTO-

pa 2T803 A npu 3HaueHnn HanpsokeHus Uks = 5 B;
H12 =1(lg); H22 =1 (l;).

ls, MKA 25000 15000 125000 175000

H12, Om 2,53 2,66 2,88 3,12
Hy,, OM 6,67 2,00 3,33 4,67
Bapuant 2

[Toctpouts nuarpammy 3aBucumocTtd H - mapameTpoB oT Toka 6a3bl 16 OUIIOISPHOTO TPAH3UCTO-
pa KT502A npu 3nauenun Hanpsbkenus ks = 5B;

H11 = f(I5); H21 = f(l5).
3

ls, MKA 203 403 603 803 1003
Hu, Om 154,1 107,9 61,90 41,35 29,43 21,40
H.., Om 56,37 i 95,07 82,81 70,55 58,28 46,02

Bapuant 3

[Toctpouts nquarpammy 3aBucuMOCTH H - mapameTpoB oT Toka 6a3bl 16 OUIONApHOro TpaH3UuCTOpa

2T911A npu 3Hauenuu HanpsoxeHus Uks = 1; 28 B;
H21 = { (16); Uk =const

s, MKA 1000 2000 3000 4000
Uk>=1B 17,01 19,62 19,99 21,33
Hyp, Om Ux>=28 B 18,69 21,30 21,68 23,02




Jlucr perucrpaunu ndMenenui Kk PITJ{
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