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1. HACITIOPT ITPOI'PAMMBI
NPO®ECCHUOHAJIBHOI'O MOAYJIA
«IIpoexkTupoBanue HuUPpPoBbIX YCTPOUCTB)

1.1. O6saacTh NpUMeHEeHUsI MPOrPaMMbI

[Iporpamma mnpodeccuonanbHoro Mmonyis «lIpoektupoBanHue HUPPOBBIX
yCTPOMCTB» (Hajgee - mporpamma) — SBISETCS YaCThbIO MPOTPAMMBI MOATOTOBKH
CHelHaTucToB cpenHero 3BeHa mno creunuainbHocTu 09.02.01 «KommbroTepHbie
CHCTEMBI U KOMILIEKCHI», OTHOCUTCA K (peiepalbHOMY KOMIIOHEHTY y4eOHOro TiaHa
NCIIO CIIGIIY B yacTd OCBOEHHUS OCHOBHOIO BHjaa MNpodhecCHOHATBHOU
nesitensHocT (BIIZL): mpoexTupoBaHue HUPPOBBIX YCTPOMCTB U COOTBETCTBYIOIIUX
npodeccuoHanbHbix kKomneTeHui (I1K):

IIK 1.1. BeinonHATh TpeOOBaHUS TEXHUYECKOTO 33/1aHUS Ha MIPOEKTUPOBAHUE
U POBBIX YCTPOUCTB;

IIK 1.2. Pa3pabarbiBath cxeMmbl IUPPOBBIX YCTPOMCTB Ha OCHOBE
UHTETPaJIbHBIX CXEM Pa3HOU CTENIEHU MHTETPALUH;

IIK 1.3. Hcrnomp3oBaTh cpeacTBa W METOABl  ABTOMAaTU3MPOBAHHOTO
IPOEKTUPOBAHUS MIPHU pa3padbOoTKe HU(POBBIX YCTPOICTB;

IIK 1.4. IIpoBoanuts HM3MEpeHHs MAPAMETPOB IMPOEKTUPYEMBIX YCTPOWCTB U
ONPENEIATh NOKA3aTENN HAIE)KHOCTH;

IIK 1.5. BemosaHATh TpeOOBaHMSI HOPMATUBHO-TEXHUYECKOUN IOKYMEHTAIUU;

IIK 1.6. BpiOuparps anmapaTHyI0 M MOpPOrpaMMHYIO YacTU JUIsl pelieHus
KOHKPETHBIX 33/1a4 KOMITbIOTEPHOU IpauKu;

IIK 1.7. IlpuMeHATP NOJyYEHHBIE 3HAaHHMS O METOAAX IIOCTPOCHUS U
U300paKeHHs] NPOCTPAHCTBEHHBIX OOBEKTOB [UISl BHU3YyaJlM3allMd HAy4yHBIX U
NPUKJIATHBIX UCCIIEIOBAHUN B PA3IMUHBIX 001aCTAX 3HAHUH.

K 1.8 Bomonasats TpeOOBaHUS TEXHOJOTMYECKOM U TEXHUYECKOM
JOKYMEHTaluu

IIK 1.9 Bnagets pa3auyHbIMUA BUJIAMHU SJICKTPUYECKOTO MOHTaXKa

IIK 1.10 [Tpou3BoaUTh MOHTAX MEYATHBIX TJIAT

IIK 1.11 Ocy1miecTBasTh KOHTPOJIb KaueCTBA MOHTAXa M YCTpaHsIET Ae(PEKThI

Monynb peanusyetcst Ha 3 Kypce o0yueHus 0 JaHHOW CHEeHaTbHOCTH.

Pabouast mporpamma npogeCCHOHAIIBHOTO MOIYJISI MOKET OBITh MCIIOJIb30BaHa
B JIONIOJIHUTEIILHOM  O0pa30BaHWW TMPU  TOBBINICHWW  KBadU(UKAIUU U
MIEPETIOITOTOBKM HAJIaIYUKOB TPHUOOPOB, aImapaTypbl U CHCTEM aBTOMAaTHYECKOTO
KOHTPOJISA, peryiupoBanus u ynpapienus (Hamaquuk KUII u aBTomMaTukm).



1.2. Heau wu 3agaym MoOAyJass — TpeOOBaHMA K pe3yjabTaTaM OCBOCHHS
npo¢eccCuOHAIBLHOT0 MOXYJIsA

C HCJIbIO OBJIAACHHA YKAa3aHHBIM BHUJIOM HpO(l)CCCHOHaHBHOfI JACATCIBHOCTH U

COOTBCTCTBYIOINMHU HpO(i)@CCI/IOHaJ'H)HLIMI/I KOMIICTCHIHWAMHA CTYACHT B XOIC
OCBOCHMH HpO(l)eCCI/IOHaHI)HOFO MOAYJIA JOJIZKCH:

HMETb HpaKTI/I‘IeCKHﬁ OIbIT.

MPUMEHEHUST HMHTETPAIBHBIX CXEM pa3HOW CTEMEeHW WHTETpaIlluu IpHU
pa3paboTke MUGPOBBIX YCTPOUCTB M MPOBEPKU WX HA paOOTOCIIOCOOHOCTS;
POEKTUPOBAHUS IUMPOBBIX YCTPOMCTB HA OCHOBE IAKETOB MPHUKIATHBIX
porpamwm;

OIICHKY KaueCTBa U HAJCKHOCTH ITU(PPOBBIX YCTPOUCTB;

MIPUMEHEHUS HOPMATHBHO-TEXHUYECKON JOKYMEHTAIIHH;

NpPUMEHEHUS] TTAKETOB MPHUKJIAAHBIX MporpamMMm B chepe mpodeccroHambHOM
JeSITETbHOCTH.

yMeThb:

BBITIOJIHATH aHAJIM3 U CHHTE3 KOMOMHAIIMOHHBIX CXEM;

MPOBOAUTH UCCIEA0BaHUS pabOThl IU(POBBIX YCTPONUCTB M MPOBEPKY MX HA
paboTOCTIOCOOHOCTH;

pa3pabarpiBaTh CXeMbI ITU(PPOBBIX YCTPOMCTB HA OCHOBE MHTETPAIBHBIX CXEM
Pa3HOM CTENICHU UHTErPallu;

BBIMIOJHATh TPEOOBAaHMUSI TEXHUYECKOIO 3aJaHus Ha MNPOSKTUPOBAHUE
HU(POBBIX YCTPOHCTB;

MIPOEKTUPOBATH TOMOJIOTHIO MMeYaTHBIX IIaT, KOHCTPYKTHUBHO-
TEXHOJIOTUYECKUE MOJAYJIM TIEPBOTO YpPOBHS C TMPUMEHEHHUEM I1aKETOB
MPUKIIATHBIX TPOrpamMmM;

pa3pabarpiBaTh KOMIIJICKT KOHCTPYKTOPCKOM JTOKYMEHTAIIUU c
ucrnojibzoBanueM CAIIP;

ONpENEATh MOKA3aTeNIN HAJEKHOCTH U JaBaTh OlleHKY kayecTtBa CBT;
BBITIOJTHATH TPEOOBAHUSI HOPMATUBHO-TEXHUYECKON TOKYMEHTAIIUH;
y4acTBOBaTh B pa3pabOTKe NPOEKTHOW JOKYMEHTAIIMH C WCIOJb30BaHHEM
MaKeTOB MPHUKJIIAIHBIX TIPOrpamMM B cepe mpodeccrnoHaaIbHON ASATSTbHOCTH.
palMoOHaIbHO OPTraHU30BBIBAThH CBOE pabouee MecTo;

MOJIb30BAaThCS MOHTKHBIMU HHCTPYMEHTAMU;

paboTaTh ¢ NasIbHON CTaHIIUEH;

M3TOTaBJIMBATh KIYThI;

noaOUpaTh HEOOXOAUMBIE JIEMEHTHI B COOTBETCTBUH CO CIieM(pUKAIIICH;
Ka4eCTBEHHO BBINOIHATE IT€YaTHBIM U 00BEMHBIM MOHTAX;

3HAThb:

apumeTryecKue 1 JOTHYECKUE OCHOBBI U(POBON TEXHUKU;
npaBmiia OPOPMIICHUS CXeM HU(PPOBBIX YCTPONUCTB;
HPUHIHIIBI IOCTPOEHUS IIU(PPOBBIX YCTPOHCTB;



— OCHOBBI MUKPOIIPOLIECCOPHOUN TEXHUKH;

— OCHOBHBIC 33J1a4H U ITAIbBl TPOCKTUPOBAHUS IIU(PPOBHIX YCTPOUCTB;

— KOHCTPYKTOPCKYIO JOKYMEHTAIIUIO, UCTIOIB3YEMYIO IIPU MTPOCKTUPOBAHUM;

— YCIOBUSA  JKCIUIyaTaluu  HUGPOBBIX  YCTPOMCTB, OOecledyeHue  Ux
MIOMEXOYCTOWYMBOCTH M TEIUIOBBIX PEKHMOB, 3alUTBl OT MEXAHUYECKHUX
BO3JICICTBUI U arpECCUBHOMU CPEIbI;

— O0COOEHHOCTH TMPUMEHEHHSI CHCTEM aBTOMATH3WPOBAHHOTO MPOEKTUPOBAHUS,
MAaKEThl NPUKJIATHBIX TPOTPAMM;

— METOJIbI OIICHKH KauyeCTBa U HAJEKHOCTU MU(DPOBBIX YCTPOUCTB;

— OCHOBBI TEXHOJIOTHYECKHX IpoueccoB npousoactsa CBT;

— perIaMeHThl, IPOLEIYpPbl, TEXHUYECKUE YCIOBUS U HOPMATHUBBI;

— THUIOBOM COCTAaB W MPHUHILMIBI pabOThl MAKETOB MPHUKIAIHBIX MpOrpaMm st
KOMIBIOTEPHBIX CHUCTEM U KOMIUIEKCOB, WX TpUMEHEHHE B cdepe
po¢eCCUOHATIBHON JIeSITEILHOCTH

— OCHOBHBIE TpeOOBaHHS TEXHMKHM O€30MaCHOCTH, OXpaHbl TpyAa W
MIPOTUBOIIOKAPHON O€30MaCHOCTH MPHU MPOBEICHUN PAAUOMOHTAXHBIX PadoOT;

— DJIEMEHTHYIO 0azy;

— nedeKTbl NalKKU U CIIOCOObI UX YCTPAHEHHUS.

B xozxe ocBoeHus npohecCHOHAIBLHOTO MOMAYJSl YUYWUTHIBAETCA JIBUJKEHHE K
JOCTH)KEHHUIO JIMYHOCTHBIX PE3YJIbTaTOB O0YYAIOIIMMUCS (JTUYHOCTHBIE PE3YyJIbTaThI
onpenenensl Paboueii nporpammoit Bocnutanus u OIIOIT).

1.3. KosinuecTBO 4acoB Ha OCBOEHHE MPOrpPaMMbl PO(PecCHOHAIBHOT0 MOAYJIS:
Bcero — 932 yacoB, B TOM YHCJIE:
MaKCUMaJIbHOW y4eOHOM Harpy3ku cryaeHTa — 680 yacoB, BKITtOUas:
00s13aTeIBbHON ayAUTOPHOM yueOHOM Harpy3ku (Bcero) — 460 yacos,;
B TOM YHCIIe JJaDOpaTOpHbIe PabOThl W TMpaKTHUYECKHE 3aHsATHS — 286
4acoB;
B TOM YHCJIe KypcoBoe MpoekTupoBanue — 60 4acos,
CaMOCTOSITeNIbHOM paboThl cTyAeHTa — 186 Jacos,
y4eOHOM paKTUKU —252 yaca.
1.3.1. Ucnouab3oBaHue 4acoB Ha ocBoeHue I[IM wuHBapmaHTHOH 4acTu
OIIOII.
Bcero — /96 yacos, B TOM YHCIIE:
MaKCUMaJbHOW yueOHOM Harpy3ku ctyjeHTa — 488 yacoB, BKIIIOYas:
00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku — 324 yaca;
B TOM 4HcIIe 1abopaTopHbie paboThl U npakTHdeckue 3auatus —180 yacos;
B TOM YHCJIE KypCOBO€ MpoekTupoBaHue — 30 yacos;
CaMOCTOATEILHOM paboThI cTyneHTa — 136 4acos,;
yueOHOM! MpaKTHKU — 252 Jaca.

1.3.2. Ucnosib30BaHmne 4acoB Ha ocBoeHnne IIM BapuaTuBHOM YacTH
o1on
Bcero — 192 gaca, B TOM 4uncie:



MaKCHUMaJbHOU yueOHON Harpy3ku ctyaeHTa — 192 yacos, Bkitouasi:
o0s13aTeNIbHON ayIuTOPHON yueOHOM Harpy3ku — 136 gacos,;
B TOM u4uclie JlabopaTopHble paboThl W mpakTuueckue 3aHsaTus — 106
9acoB;
B TOM YHCIIe KypCOBOE MPpOoeKTHpoBaHue — 30 4acoB;
CaMOCTOSITeIbHOM paboThI cTyeHTa — 46 4acoB,

1.3.3. ObOocuoBanue BBeaenus B I[IM MJIK 01.03. «KomnbrorepHas
rpaguka» u3 papuatusHou yactu OIIOII

emsto BBemenuss MJIK 01.03 «KomnbioTepHas rpaduka» sBISETCS
OBJIAJICHNE OCHOBHBIMM METOJAMH M CHOCO0AMU KOMIIBIOTEPHOW TpauKH,
YMEHUSIMH pabOTaThb C BEKTOPHBIMU U PACTPOBBIMU OOBEKTAMHU M MPEJICTABIIATH
pe3ynbTarbl paboThl B COOCTBEHHBIX KOMIIO3UIMSIX U cleHax. KoMibroTepHas
rpaduka QopMuUpyeT CHEIHalbHbIE 3HAHUS JJI1 TOJYYEHHUS BBITYCKHUKOM
npo(hecCHOHANBHBIX YMEHHI: BbIOMpaTh anmapaTHyi0 U MPOTPAMMHYIO YacTH IJis
pelIeHNs KOHKPETHBIX 3ajjad KOMIIBIOTEPHON TIpadUKu; MPUMEHSATh IOJyYECHHBIE
3HaHUSA O METOJaX IIOCTPOEHHUS M H300paKEHUs IMPOCTPAHCTBEHHBIX OOBEKTOB
UCIIOJIb30BAaTh MPHU CO3/IaHUU PEKJIAMHOW MPOAYKLHUH, U1 BU3yaIU3allud YYEOHBIX U
NPUKJIAJHBIX HCCIEJOBAHUM B Pa3IMYHbIX O0JIACTAX 3HAHUU. 3HAHUS U YMEHUS,
npuoOpeTeHHble B pe3ynbTrare ocBoeHMsI Kypca «KommbroTepHas rpadukay,
ABJIAIOTCA (YHIAMEHTOM JMJid JaJbHEMIEro COBEpIIEHCTBOBAHUS MAacTEpCTBa B

00JIacCTU TPEXMEPHOTO MOJICIUPOBAHUS, AHMMAIMU, BUJICOMOHTaXKa, CO3JaHUS
CUCTEM BI/IpTyaHBHOﬁ PCaIbHOCTH.
JlononHuTeNbHBIE No
Ne JlomoHUTENbHBIE 3HAaHUS, YMECHUA, - Kom-Bo
n/m [IK MPAaKTUYECKUI HauMeHo= 4acoB
OLILIT BaHUS TEMBI

IIK | Beibupats yMeTb: MJIK 01.03. | 192
1.6., | anmapartnyo u y4acTBOBaTh B
[IK | mporpaMMHyt0 4acTu | pazpaboTke
1.7. | nna pemeHus MIPOEKTHOMN

KOHKPETHBIX 3a/1a4 JTOKYMEHTAII!

KOMITHIOTEPHOM C UCTIOJIb30BAaHUEM

rpaduxu; [IpuMeHsTh | COBpEMEHHBIX

MOJTYYCHHBIC 3HAHUSL | TTAKETOB

0 METoJax MIPUKJIAIHBIX

MOCTPOEHUS U nporpamm B cdepe

U300pakeHHs npogeccuoHaIbHON

MPOCTPAHCTBEHHBIX NEeSATeTLHOCTH

00BEKTOB /st HMETh

BU3yIN3allAN NMPaKTHYECKU I

HAyYHBIX U ONbIT:

MPUKIIATHBIX MIPUMEHEHUS

HCCIIEIOBAHUH B IIAKETOB

pa3IMYHbIX 007aCTAX | MPUKIAIHBIX

3HaHUU nmporpamm B cdepe

npodecCuoHATBHON
JeSATETbHOCTH




3HATh:

TUIIOBOM COCTaB U
MPUHIUIIBI paOOTHI
MaKETOB
MPUKIIATHBIX
porpamm Jyist
KOMITBIOTEPHBIX
CHCTEM H
KOMILIEKCOB, UX
MPUMEHEHHE B
chepe
npodecCuoHAIBHON
JeSITeTbHOCTH




2. PE3YJIBTATBI OCBOEHHUSA NTPOPECCUOHAJBHOI'O MOAYJIA

Pe3ynpTaToM OCBOEHHUS MNPOPECCHOHAIBHOIO MOMIYJSl SIBIISIETCA  OBJIAJICHHE
CTYJI€HTaMU BUJIOM MPOQPECCUOHAIBHOMN JEATENBHOCTU: MPOEKTUPOBAHUE TUDPOBBIX
ycTpoiictB, B ToM wumcie mnpodeccuonHanbubiMu (IIK) wu  obuumu  (OK)
KOMIETEHIUSIMU:

Kon HanmenoBaHue pe3yiabraTra 00y4eHHs
K 1.1 BeimnonHATe TpeOOBaHMSI TEXHUYECKOTO 3a/aHUs HA IPOEKTUPOBAHME
] IU(PPOBBIX YCTPOUCTB

K 1.2 Pa3zpabarbiBaTh  CXEMBI § IUPPOBBIX  YCTPOMCTB HAa  OCHOBE
MHTErPAJIBHBIX CXEM Pa3HOM CTENIEHH WHTErPALMH

K 1.3 Hcnonb3oBaTh  cpeAcTBA W METOABl  ABTOMAaTU3MPOBAHHOIO
POEKTUPOBAHHUSI PU pa3pabOTKe HUPPOBBIX YCTPOUCTB

K 1.4 [IpoBoUTE W3MEpEHHs] MAPaMETPOB NPOEKTHUPYEMBIX YCTPOMCTB U

ONPCACIIATH ITOKAa3aTC/IM HAACKHOCTHU

[IK 1.5 | BeimonssTh TpeOOBaHUS HOPMATUBHO — TEXHUUECKOU JJOKYMEHTAIIUU

BoiOuparh anmapaTHyl0 W TOPOTrpaMMHYIO YacTH JUIsl  pelIeHUs

[IK 1.6. 9
KOHKPETHBIX 33/1a4 KOMITbIOTEPHOU TpaduKu;
[IpumMeHAT, MOJNIydEHHBIE 3HAHUSI O METOJaX TOCTPOCHUS U
0K 1.7, M300paXEHUsI TPOCTPAHCTBEHHBIX OOBEKTOB I BU3yAIM3ALUU
HAay4YHBIX M TPUKIAJHBIX HCCICIOBAHUN B pPa3IMYHBIX 00JACTSIX
3HAHUU.
K 1.8 BreinmonHate,  TpeOOBaHMUSI ~ TEXHOJOTUYECKOM U TEXHHUYECKOU
JIOKYMEHTAIUU

IIK 1.9 | Branets pa3Iu4HbIMU BUAAMHU DJIEKTPUUECKOTO MOHTAXKA

ITK 1.10 | ITpon3BOAUTH MOHTAX IE€YATHBIX IJIAT

[IK 1.11 | OcymecTBiaTh KOHTPOJIh KAYECTBA MOHTAXKA U YCTPAHSET Ne()EKThI

OK 1 [loHuMaTh CYIIHOCTh W COLMAJIBHYIO 3HAUYUMOCTh CBOEH Oyayiieu
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC

Opranu3oBbIBaTh COOCTBEHHYIO AESITENbHOCTD, ONPEACISITh METOIbI U
OK 2 CIOCOOBI  BBIMOJHEHUSI MPOPECCUOHANBHBIX 3aJlad, OLICHUBATh HUX
3 PEKTUBHOCTH U KAaYECTBO

[IpuHMMATE pelIeHNs B CTAHAAPTHBIX U HECTAaHJAPTHBIX
CUTYalUsIX U HECTH 3a HUX OTBETCTBEHHOCTb.

OK 3

Ocy1ecTBIATh MMOUCK U UCTIONB30BaHNE WH(OpMAITUH,
OK 4 HeoOXoauMon st 3(pGEeKTUBHOTO BBIMOJHEHUS MPOo(ecCHOHATBHBIX
3aj1a4, MpoheCCUOHAIBHOTO U JIMYHOCTHOT'O Pa3BUTHSL.

Hcnonp3oBaTh I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHBIC TCXHOJIOTUH

OK'5 JUTsl COBEPIIICHCTBOBAHUS NMPO(PECCUOHANBHON JESTEIHHOCTU

OK 6 PaGoratb B KOJUIEKTHMBE U KOMaHje, S(PGeKTUBHO o0O0IaThCa C
KOJJIETaMH, PYKOBOJICTBOM, NOTPEOUTEISIMU

OK 7 BbpaTh Ha ce0s1 OTBETCTBEHHOCTD 33 pabOTy WIEHOB KOMAH/IbI

(MOJYMHEHHBIX ), 3@ PE3YyJIbTaT BBINOJHEHUS 3aJaHHM.




CaMOCTOSITEILHO OIIpCACIIATh 3aJa4uu HpO(bCCCI/IOHaJII)HOI‘O 141

OK 8 JIMYHOCTHOTO pPa3BUTHUA, 3aHUMATHCA CaMOO6pa3OBaHI/ICM, OCO3HAaHHO
IUIAHUPOBATH ITOBBIIICHUC KBaJII/I(l)I/IKaHI/II/I
OK 9 OpI/ICHTI/IPOBaTBCH B YCIIOBHAX YaCTOM CMEHbI TEXHOJIOTHUI

B HpO(i)E?CCPIOHaJIBHOfI JACATCIIBHOCTH.
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3. CTPYKTYPA U COAEP KAHUE NPOPECCUOHAJIBHOI'O MOAYJIA

3.1. TemaTuyeckuii uiaH NpogeccuHOHAIBLHOI0 MOAY ISt

0O0Bem BpeMEHU, OTBEJeHHBIH HA OCBOEHHE MCKINCHIUMIVIMHAPHOI0 Kypca

(KYpCOB) IIpakTnka
E:gg Obs13aTenbHAsA ayIMTOPHAs YuyeOHas CamocTosiTe1bHast padoTa
Konnt HATPYy3Ka 00y4aonerocs o0yyJaromerocs
HaumeHoBaHuUs pa3ieioB (maxc.
npogdeccuoHaIb- B 1.u. IpousBoacTBEeHHASI
HpO(l)eccHOHaJILHOFO yll€6Haﬂ B T.4., B T.4.,
HBIX J1a0opaTopHbIe Yuebnas, (110 npoduiro
. MOTYJIsT Hacpyska u KypcoBasi KypcoBasi
KOMIIETeHI I npakmuxu) Bcero, paGoThI U aBora Bcero, aBoTa 4acoB CrenuaabHOCTH),
4acoB | NMpaKTHYecKHe P 9acoB P 4acoB
SAHSTHS (npoekr), (mpoekr),
4ACOB ’ 4acoB 4acoB
1 2 3 4 5 6 7 8 9 10
Y4yeOHast npaKkTUKa
IIK 1.8-IIK.1.11 VILOLOL 108 108
Pazgen 1. Hudposas 276 184 86 30 78 ) )
MK.11- TTK.1.3 CXeMOTeXHHKA
Y4yeOHast npaKkTUKa 72 72
YI11.01.02.
Pazgen 2. -
MK.1.2- TIK.1.5 | [IpoexkTupoBanue 212 140 94 - 58 - -
M (POBLIX YCTPOHCTB
MK 1.1, IK.1.3- YuyeOHasi NpaKTHKa 72 72 )
IK.1.5 YI1.01.03.
MK.1.6- IK.1.7 Pa3znen 3. KomnblorepHas 192 136 106 30 46
rpaduka
Bcero: 932* 460 286 60 182 - 324 -

* B MaKCUMAJIbHYIO y4€OHYIO Harpy3Ky BXOJAT 4achl KOHCYIbTAUi 1o TIM.
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3.2. Coaep:xkanue o0yuyeHusi npoecCHOHATBLHOTO MOLYJIs

HaunMeHoBaHue pa3iesioB

Copep:xanue yueOHOI0 MaTepuaJa, 1a00paTopHbie PaGoThl H MPAKTHYECKHE

npogeccnoHaIBLHOT0 MOAYJIS, 3aHSATHS, CAMOCTOSAITe/IbHASI padoTa 00yyalonuxcs, KypcoBasi pagora OOLeM YACOB YpoBeHns
MERKINCHUTIINHAPHBIX KYPCOB (mpoekT) OCBOCHHS
(MIK) u Tem
Pazpnen 1. liudposasn 164
CXeMOTEeXHHKA
M/K.01.01. Hudposas 164
CXEMOTEXHHKA
Conepxanue 26
1 | IlpencraBnenue nHGOPMAIMHK B BEIYUCIHUTENBHBIX CHCTEMAX 2
2 | Cucremsl cunciieHus npuMeHsieMble B 9BM 2
3 [MpencraBiaenue 4yucen ¢ (GUKCUPOBAHHOM TOYKOH. ApupMeTHuecKHe 5
Ollepaliy Ha/l YUCIaMH.
4 OcHoBHBIE TOHATHS anreOpel JOTHUKH. OCHOBHBIE (GYHKIHH anreOpbl 2
JIOTHKH.
5 | 3akoHbI anreOpsl JJIOTHKA. MUHIMH3AIHNS JTIOTHIECKUX (DYHKITHH. 2
6 [pencrapnerne normdeckux ¢pyakmmit B CAH® n CKH®. MurnMuzanus 2
JIOTHYECKUX (YHKIMH ¢ momombio kapT KapHo 2
7 | TlepeximovarenbHbIe (YHKINN. 2
8 | OcHOBHBIE JIOTHYECKHUE AIIEMEHThI HHTErpalibHbIX MUKkpocxeM (MMC) 2
9 | Hcronp30BaHKe MHBEPTOPA JUIA IpeoOpa3oBaHus IOTHIECKUX 3JIEMEHTOB. 2
Tema 1.1. Apudmerndeckue n 10 | YHuBepcanpHblii Xapakrep goruueckoro dnemenra U-HE 2
JIOTHYECKHE OCHOBBI IIU(POBOH 11 CTpyKTypa 1 CBOWCTBA Cpe/ibl MOAEIHPOBAHUS CXEM JIEKTPOHHBIX 2
TEXHUKH ycrpoiicte NI Multisim
12 Bubmmorexu 1 poBEIX yCTPOHCTB M HHCTPYMEHTAPHI IPOrpaMMHOI 2
cpeasl
13 W3mepurensHble TPUOOPHI, HICTOYHUKY MUTaHUS M yCTPOUCTBA 2
BU3yIH3AIIA
IIpakTuyeckue 3aHATHS 10
1 | Cucrems! cuncnenus npumensiemsie B 9BM. TlepeBos uncen. 2
2 | Apudmernyeckue onepanyy HaJ| YUCIAMH. 2
3 | MunuMu3aus JIorndeckux GyHKIHH 2
4 | MunauM#3anys Jornyeckux QyHKIwiHA ¢ momomipio kapT KapHo 2 2
5 | Pabora co cripaBOYHMKaMHU 2
JlabopaTopHbie padoThl 6
1 | Texuomnorus c6opku cxeM. MoiennpoBaHue CXeM IH(POBBIX YCTPOHCTB 2
2 | HccnenoBanue JOrH4ecKUX 3j1eMeHToB cepun 74XX 4
Tema 1.2. OCHOBHBIC 321241 U Conep:xanue 10 2
STaIbl MPOSKTUPOBAHUS IIH(PPOBBIX 1 I QDYHKITMOHAIFHO MOJIHBIE CHCTEMBI 3JIEMEHTOB (0a3uc) 2
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YCTPOMCTB 2 | Jlornueckoe npoeKkTHpoBaHKe B 0a3ucax MUKPOCXEM 2
3 IIpakTueckue cxeMbl Ha JIOTHUECKuX 3neMeHnTax cemercrsa TTJI 2
4 | llpuHUMIBI aHATM3a U CHHTE3a HU(PPOBHIX KOMOWHAIIMOHHBIX YCTPOMCTB. 2
5 | IlpaBuna odopmiienns cxeM HQPOBBIX YCTPOHCTB 2
IIpakTHYyecKue 3aHATHSA 10
1 | Jloruyeckoe npoeKkTHpOBaHKE B Oa3ucax MUKPOCXEM 2
2 | IlpuHuunsl aHanM3a ¥ CHHTE3a HU(POBBIX KOMOMHAIIMOHHBIX YCTPOWCTB 2
3 | IlpaBuna odopmiienns cxeM HQPOBBIX YCTPOHCTB 2
4 | Ananu3 u cuHTe3 IM(POBBIX KOMOMHAIIMOHHBIX CXEM 2
5 | Ananus u cuHTe3 HM(PPOBHIX KOMOWHALMOHHBIX CXEM 2
JlabopaTopHbie padoThl 4
1 | CuHTe3 KOMOMHAIIMOHHBIX JIOTHIECKUX CXEM Ha KOMIUIEKCE HHTETPAIbHBIX 4
3JIEMEHTOB cepuu 74XX
Tema 1.3. OcHOBEI
MHKPOIIPOIIECCOPHON TEXHUKH
Conepxanue 6
1 Tpurrepsr RS-tuna. [puHnmne: paboThl, GyHKIIHOHATIHHBIC CXEMEL, 2
BpPEMEHHBIE THarpaMMBl.
2 Tpurrepsr D- u T- tunos. Tpurrepsr JK-tuna. [puammme: paboTel, 2
(YHKIMOHAIBHBIC CXEMBI, BDEMEHHBIE THarpaMMEI
Tema 1.3.1. TpurrepHsie cxemsbl
3 JByxcrymneHdarsie Tpurreps mo cxeme MS. OcobenHocTH padoTEhI. 5
BpeMeHHbIe JuarpamMmsl.
JlabopaTopHble padoThl 10
1 | Uccnenosanue RS-tpurrepa 6
2 | UccnenoBanne MS-tpurrepos, D- u T- tpurrepos, JK-tpurrepa 4
Conepxanue 6
1 | Hasnauenwue u knaccuukanusi peructpos 2
2 [MapannensHble perucTpbl. OyHKIIMOHATIBHBIE CXeMBI. METOIbI 3a1UCH 1 2
cuuThiBanus nHpopManuu. BpemeHHble 1rarpaMMbl padoThI.
Tema 1.3.2. Pervcrpbl [NocnenoBarenpHble (cABUTarONIE) perucTphl. DyHKIMOHATIBHBIE CXEMBI.
3 | Merozpl 3amucu U CUUTHIBaHUS nHpOpManny. BpemeHHbIe JruarpaMMBbl 2
paboTHI.
JlabopaTopHbie padoThl 10
1 | HccienoBanue perucTpoB NapajuiesIbHOTO JEHCTBHS 4
2 | HccnenoBaHue CABHUIAIOUIEro perucTpa 6
Conepxanue 6
1 | Cuerunku npsiMoro u ooparHoro cuera. Hasnauenne. @yHKIMOHAIBHBIE 2
Tema 1.3.3. CueTunku cxeMbl. BpeMeHHbIe TrarpaMMbl B pa3HbIX peKUMax padoThI.
2 | PeBepcuBHble cueTunky. Haznauenne. OyHKIIMOHAIBHBIE CXEMBI. 2

BpemeHHBIE AuarpaMMBl B pa3HBIX PeKUMax paboTHI.
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CYeT4yuku ¢ IMMPOU3BOJIbHBIM KOS(i)(l)I/IIII/IeHTOM cyeTa. HpI/IHHI/IHLI

nocTpoeHus. [IpuMeps! TOCTPOCHNS CIETINKOB C Pa3TUIHBIMH 2
KOd(PHUIHEHTAMH CUETA.
IIpakTnyeckue 3aHATHSA 2
1 [ Iocrpoenne cuerunxon 2
JlabopaTopHbie padoThl 14
1 | UccremoBanme pabOTHI CUETIMKOB MPSIMOTO M 00PAaTHOTO cUeTa 4
2 | UccnenoBanne peBepCHBHOTO CUSTIHKA 6
3 | UccnenoBanme pabOTHI CUETUYHKA C IPOU3BONBHBIM K03 punmerTomMm 4
Conepxanue 4
1 | Heumdpatopsl. HazHauenne. @yHKIIMOHANBHAS cxeMa. MHKpPOCXEMBI 2
JemupaTopoB.
2 | Hludparopsr. Haznauenue, npuHIMI paboThl. @YHKIIMOHAIBHAS CXEMA. 2
Tema 1.3.4. Jlemmdpartopsl n BpeMeHnHbIe TMarpaMMEL.
mrdpaTopsl. IIpakTuyeckue 3aHATHS 2
1 | [octpoenne gemudpaTopoB 1 mH(pPaTopoB 2
JlabopaTopHble pa6oThl 6
1 | UccrnepoBanue paboOTH AemHPpaTOpoB 4
2 | UccnenoBanme paboThl mudpaTopoB 2
Conepxanue 4
1 | OgHOpa3psaHbIE CYMMHUPYIONINE CXeMbl. MHOTOpa3psiiHbIe CyMMAaTOPBI C
Tema 1.3.5. Cymmatops. TIOCIIEI0BATENILHBIM U NAPAIJIETIbHBIM IIEPEHOCOM, C TPYIIIIOBBIM 2
Kommnaparopsl. > ;epeHOCOM' =
omnapatopsl. Haznauenue. Tabmuna coctossanii. @yHKIIMOHAIBHBIE 2
CXCMBI.
JlabopaTopHbie paGoThl 8
1 | HccnegoBanue paboOThHl CYMMAaTOpPOB 4
2 | Uccnenosanue pabOThl YeThIpEXPa3psHOro Mu(pPOBOro KoMmapaTopa 4
Coaep:xanue 2
1 Mynprumexkcopsl. Jlemynbrunnekropsl. Ha3HaueHne U MpUHIMIIBL
Tema 1.3.6. MynbTumiekcops 1 paborsl. Tabnuna cocTosiHui, GyHKIHMOHANBHAs cXxema. [IpuMepsl 2
JIeMYJIbTUILIIEKCOPBI. UCII0JIb30BaHMSI.
JlabopaTopHbie padoThl 4
1 I HccnenoBanue pabOThl MyJTbTHILIEKCOPOB U IEMYJIBTHIIIEKCOPOB 4
Coaep:xanue 2
Tema 1.3.7. DiieMeHTbI aMsITH Tunel naMsTH, IPUMEHSAEMBIE B BBIUUCIUTEIbHON TexHUKE. [IocTOsIHHBIE U
MHKPOITPOIIECCOPHBIX YCTPOHCTB 1 | omeparuBHbIE 3alIOMHHAOLIE YCTpoicTBa. [Iporpammupyembie 2
nornyeckue Marpuus (IIJIM).
3aueTHoe 3aHATHE 2
CamocrosiTe1bHast padora 78

1. C nomonipto kapt KapHo MUHUMH3HPOBATH 3aJIaHHYIO (DYHKIHIO
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2. I1o 3a1aHHON cXeMe COCTaBHTh MEPEKIIOYATENHLHYIO (DYHKIINIO, OMTUCHIBAIOIIYIO ee paboTy
3. CuHTe3upoBaTh cxeMmy IH(POBOTO YCTPOHCTBA MO BAPHAHTY

4. PaboTa co cripaBOYHUKOM.
5. PazpaboTka OIOpPHOTO KOHCIIEKTa MO TeMe «JIornueckoe IpoeKTHPOBaHUE B 0a3UCaX MHKPOCXEM»
6.CamocrosTenpHas paboTa 1o TeMe KypCOBOTO IIPOEKTA.

7. Pazpabotka npesenTannu «VIcToprs OTEUECTBEHHOH AIEKTPOHHON KOMITOHEHTHOH 0a3bl»

INPUMEPHAS TEMA KYPCOBBIX PABOT 30
1. VYcrpoiicTBO CpaBHEHHS KOJOB.
2. YcTpo#cTBO CeIeKTHBHOTO YIIPaBIICHHS pabOTOH CeMICErMEHTHOTO HHANKATOPA.
3. PazpaboTka cxembl ynpaBJeHUs CBETOQOPaMH PEryIUPYyEMOro MepeKpecTKa ¢ UCII0JIb30BAHHEM MaKETHOTO
crenaa ELVIS.
4. (Cxema 3aIlIUTHI HAMATH.
5. Cymmatop ¢ nocienoBaTeIbHBIM IIEPEHOCOM.
6. YcrpoiicTBo /114 OACYETa UMITYJIBCOB M BBIZIAYH PE3yJIbTaTa B IIOCIEI0BATEIBHOM KOJIE.
7. 12-pa3psaHBII MHKPOIIPOIIECCOP CO CXEMOM YCKOPEHHOT'O IepeHoca.
1 Bblaua 3agaHus Ha KypCcOBOM IPOEKT 2
2 CocraBneHne COBMEIICHHON TaOIHIIBI HCTHHHOCTH MPOEKTa 2
3 MuHNUMH3AIMS JIOTHIECKUX (QYHKIMH 2
4 CocraBneHne yHKIMOHAIBHON CXEMbI yCTPOHWCTBA 2
5 CuHre3 cxeMbl B Oazuce 2
6 Br10op 1 060cHOBaHME 37IeMEHTHOH 0a3bl ycTpoiicTBa 2
7 Pa3paboTka snekTpudecKoi MPUHIUTHAIFHON CXeMBI YCTpOiicTBa 2
(4epHOBHK)
Kypcosol mpoest 8 [IpoBepka JOTHKH PabOTHI yCTpOf/'ICTBa _ _ 2
9 PazpaboTka DJICKTPUYECKOH MPUHIMIKATIBHO CXEMBI yCTPOHCTBA B 2
nporpamme Multisim
10 ITocTpoenue 31eKTpuIecKoi NPUHIUIHAIBEHON CXEMBbI yCTPOCTBa 2
(IUCTOBHK)
11 | Pacuer ObICTpOAEHCTBYSI 1 MOITHOCTH YCTpOiCTBa 2
12 | Omnmcanue npuHIMNIa paboThl yCTPOHCTBA 2
13 | OdopmiieHnE TEKCTOBOM YacTH HOSICHUTEIbHON 3aIIHCKH 2
14 | Pa3paboTka mpe3eHTaIH ISl 3aIIUThl KYpPCOBOTO IIPOEKTa 2
15 | 3ammra KypcoBoro npoekra 2
MJIK 01.02. TipoexTuposanue 212max,62 cp,10 Kone,  140(46 nek,26m3,68:1p) 140
HH(POBBIX YCTPOICTB
Conepxanue 2
Tema 2.1. OCHOBHBIE 33/1a4H U [ToHsiTHE KU3HEHHOTO LUKJIA TEXHUYECKOH CHCTEMBI U €r0 CTPYKTYPBI.
9TaIbl POSKTHPOBAHUS 1 | 3azmaum, penraemMble Ha CTAJUAX BHEIIHETO U BHYTPEHHETO 2
npoektuposanus. [Torsitus HUP, OKP u HUOKP. Drtansl BHyTpeHHETO
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MIPOCKTUPOBAHUSA

Tema 2.2 MeToanl OIIEHKHA
KayecTBa IU(POBBIX YCTPOICTB

Cone

JKaHUE

['pymmer mokasareneii kagecTBa KOHCTpYKunuit OBM u ux HazHadeHHE.
[Mokazatenu xoncTpykuuiit OBT. TpeboBaHus, MpeabsaBIsEMbIe K
TexHu4eckuM cpencteam OBT.

Tema 2.3 VYcioBus 3KCIUTyaTaluu
IU(PPOBBIX YCTPONCTB M 3aIlIUTa
OBT ot arpeccuBHOl cpeasl U
MEXaHUYECKUX BO3/IEUCTBUI

Cone

JKAHUE

[TapameTpsl BO3IEHCTBYIOMNX KINMAaTHUECKUX (DAKTOPOB ISl pa3INIHBIX

rpynn OBM. Kareropuu xoHcTpykiuit 9BM ass pa3nuuHbIX yCI0BUH
sKkcrutyataruy. 3amura OBT oT arpeccuBHOM cpeibl 1 MEXaHUYECKUX
BO3CHCTBUIA.

Tema 2.4 KoHcTpyKkTOpCKas,
TEXHOJIOTHYECKasi 1 HOPMaTHBHO-
TEXHHYECKask NOKyMEHTAIH

Cone

JKaHHue

Konctpykropckas nokymentanus (ECK/I). TexHonornueckas
nokymenrarus (ECT/I). HopmatuBHO-TeXHIHUECKHE TOKYMEHTEI.
Pacnpenenenue I'ocynapctBennsix crangaproB ECK/I o
KJIacCH(HKAIMOHHBIM IpyniaM. Bumisl usnenuii.

Tema 2.5 [IpaBuiia BbINOJIHEHUS
cxeM U(POBBIX yCTPOWUCTB

Cope

JKaHHUe

Cxembl. Bunsl u tunel cxem. OOmmue TpeOOBaHUS K BBIITOJTHEHHIO
aneKTpudeckux cxeM. [IpaBuna opopmiieHNs CXEMBI AIEKTPHIECKOH
cTpykTypHoOii (31). [IpaBuia mocTpoeHus YCIOBHBIX TpagpUUeCcKIX
o6oznavyernuii (YI'O) sanementoB BT.

[paBuia opopmIIeHHS CXEMBI NIEKTpUIecKoi pyHKIHoHaNMEHOH (D2)
CXEMBI IEKTPUIECKOI NpHHINIHAIRHOH (33), mepedHs 3JIeMEeHTOB

3

IIpaBuia opopmIIeHHS CXEMBI ANIEKTPUIECKO MPUHINIHAIBHOI (33),
HepeyYHs 3JIEMEHTOB

4

[TpaBuna opopmIIeHHS TEKCTOBBIX TOKYMEHTOB

N

HpaKTuquKne 3AHATHHA

10

[Moctpoenue YI'O anementoB BT. [IpocranoBka 6yKkBeHHO-IIM(DPOBBIX
MO3MIIMOHHBIX 0003HaUeHU B cxeme D3.

Pa3paboTka cxeMbl 92 Ha yCTPOICTBO

Pa3paboTka cxeMbl 93 Ha yCTPOICTBO

AlWIN|

Pa3paboTka cxeMbl 93 Ha yCTPOICTBO

5

Pa3paboTka mepedHs 2JIeMEHTOB

NINININ DN

JlabopaTopHbie padoThl

18

1

Pa3paboTka OCHOBHBIX HaJMHUCEH K JOKYMEHTaM U dopmatku A3

Pa3paboTka OCHOBHBIX HaJAMMCeH K JOKYMEHTaM U opmatku A3

Odopmirenne cxemsl D1 Ha yCTPOHWCTBO

Odopmiienne cxeMbl 92 Ha YCTPOHCTBO

Odopmirenne cxeMsl 93 Ha YCTPOHCTBO

OO (WN

Odopmirenne cxeMsl 93 Ha YCTPOHCTBO

NININININ|N
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OdopmiieHHE IEpEYUHS 3JICMEHTOB

OdopmileHHE TEKCTOBOTO JOKYMEHTA

N

OdopmileHHE TEKCTOBOTO JOKYMEHTA

Tema 2.6 IIpoextupoBanue
TOIIOJIOT MY NIEYATHBIX ILIAT

JKAHUE

12

CyIHOCTh MOAYJIBHOTO MPUHIMINA KOHCTpyupoBaHusa. Coctas
HepapxuIecKuX ypOBHEH MOIyNEH U OCHOBHBIX CHCTEM 0a30BBIX
koHCTpYKunit OBM. JlocTOMHCTBAa MOIYIHHOTO TIPHHITUTIA
koHCcTpyupoBanus CBT. TumoBoii anemeHT 3aMeHbl. CHCTEMBI 0a30BBIX
KOHCTpyKuuii. OCHOBHBIE MPHUHIIMIIBI TIOCTPOCHUS 0a30BBIX KOHCTPYKIIUH.
YpoBHU KOHCTPYKTUBHBIX Moayiel. KommuiekcHas
MUKPOMUHHMATIOPU3ALIUS TEXHUYECKUX CPECTB.

Konctpykuus tunosoro [TK. CuctemMHbIi 610K, MOHUTOP, KJIABHATYPA,
YCTPOMCTBO BBOJIA TUIIA «MBIIIbY. 3aJ]a4l KOHCTPYKTOPCKOTO

NPOSKTUPOBAHMS [UIS IEYATHBIX ILUIAT. DJIEMEHTHI HYJIEBOTO
KOHCTPYKTHBHO-TEXHOJIOTHYECKOTO YPOBHA. VIHTErpabHbIE MUKPOCXEMEI
(MUMC). O603nauenne UMC. Kinaccuduxanus xkopmycos UMC o
KOHCTPYKTUBHOMY MCHOJIHEHHIO, [I0 MaTepUally H3rOTOBJICHHS KOpIyca,
0 croco0y MOHTaXa, IO PacloNIOKEHHIO BbIBOIOB. Kitaccndukanms
oteuecTBeHHBIX KopiycoB 110 'OCT 17467-89. OcoOeHHOCTH KOPITYCOB
MarpuyHoro tuma. TenneHimu, Habmonaemble B npousBonctee UMC.

[NeuaTHas rmaTa Kak OCHOBa KOHCTpYyKIuH Jr060ii DBM. Bujpsl neyaTHbix
miaT. O01mue KOHCTPYKTUBHBIE TPEOOBAHUS K TIEUATHBIM IIJIaTaM.
Komnonoska MMC Ha neuaTHO# miate. MeTouKa pacyeTa rabapuTHBIX
pa3MepoB IJIaThI.

YcranoBka OPD Ha miaty. [logBeieHne TUTaHUS K KOPITYyCaM.

[TpaBuia opopmiieHHs YepTeka Ie4aTHON IIIaThl.

oo

[TpaBusna opopmieHHS COOPOUHOTO YepTexKa

HpaKTuquKne 3AHATHHA

12

1

Kommnonoska UMC nHa nnate. OnpeneneHue rabapuTHBIX pa3MepOB IUIATHL.

2

CocrasiieHue Ta0InIbBl COSAUHEHHH 110 cxeMe D3.

3

Pa3paboTka 3cku3a TpaccupoBKkHU neyaTHoil miatel gt UMC co
IITHIPEBBIMHU BBIBOJAMH.

PazpaboTka 3ckm3a TpaccupoBKH mevaTHoit miathl st UMC co
LITHIPEBBIMU BBIBOIAMHU.

PazpaboTka 3ckn3a TpaccMpoBKH mevaTHoit miatsl st UMC co
LITHIPEBBIMU BBIBOIAMU.

Pa3paboTka 3ckn3a TpaccupoBKH mevaTHoit miatsl st UMC co
LITHIPEBBIMU BBIBOIAMU.

Tema 2.7 Obecnieuenue
MOMEXO0YCTOWIHBOCTH ITUPPOBBIX
YCTPOMICTB

Cone

JKaHHue

Oo0ecrieueHne MOMEX0yCTOHYMBOCTH YCTPOHCTB. [TpnunHbI
BO3HUKHOBEHUs nomex. [ToMexu npu COeJMHEHUH YIEMEHTOB
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CKOPOTKUMM» U «UTMHHBIMIY CBA3IMU. MeToaMKa pacyera
IIOMEXO0YCTOMYNUBOCTH YCTPOMCTB.

IIpakTHYyecKue 3aHATHUS

1

OOecrniedueHne TOMEX0YCTONYNBOCTH MIIaThl. PacdeT pa3Bs3bIBAONINX
KOHJCHCATOPOB, ONOKMPYIOIINX NOMEXH [eTIeil MHUTaHusI.

Tema 2.8 OcobeHHocTu
HpI/IMeHCHI/IH CUCTCM
aBTOMaTH?:HpOBaHHOFO

MPOCKTUPOBAHUS IMCUATHBIX IJIAT.

[TakeThl MPUKJIAIAHBIX TPOTPAMM

Cone

JKaHUE

Crpykrypa CAIIP. Bunsr obecnieuennss. KoMIIeKCs TEXHUIECKUX CPEACTB
CAIIP. Kimaccupuxammms CAD/CAM cuctrem. OO030p COBpPEMEHHBIX
OTCUECTBEHHBIX U 3apyOEXHBIX CHCTEM. XapaKTEpHCTHKA COBPEMEHHBIX
CAIIP medvatHpix miat. CucreMa CKBO3SHOTO mpoekThpoBaHus. [laker P-
CAD. CrpykTypa makeTa, OCHOBHBIE MpPOTrpaMMbl U perakTopbl. OOmias
MOCJIEI0BATENIbHOCTD  JICHCTBUH INpH  pa3paboTKe IeYaTHBIX IUIaT C
nomouipto TIIIT P-CAD.

Jla6o

aTOpHbIe padoThI

50

Co3aHie CUMBOJIBHOM OMOIMOTEKH IIEMEHTOB 11 KOMOMHALIMOHHOMN
CXEMBI

Co3aHie CUMBOJIBHOM OMOIMOTEKH IIEMEHTOB 11 KOMOMHAITMOHHOM
CXEMBI

Co3naHue KOPIyCHOH OUOIHOTEKH 3JIEMEHTOB /11 KOMOMHAITMOHHON
CXEMBI

Co3naHue KOPIyCHOH OUOIHOTEKH 3JIEMEHTOB JJIs1 KOMOMHAITMOHHON
CXEMBI

VYnakoBka BbIBOJJIOB KOHCTPYKTHUBHBIX 3JIECMEHTOB B KOpITyCa

VYnakoBka BbIBOJIOB KOHCTPYKTUBHBIX 3JIECMEHTOB B KOPITyCa

3auéT mo pa3paboTKe OMOTMOTEKH AIEMEHTOB

0 (Njojol| b~

BBOJ cXeMBI 2JIeKTPHYECKON TPUHIMITHAEHON D3 B TpaduuecKoM
penakrope P-CAD Schematic.

N INININ DN

BBOJ cXeMBI 2JIeKTPHYECKON TPUHIMITHAIEHOW D3 B TpaduuecKoM
penakrope P-CAD Schematic.

10

ITpoBepka cXeMbl Ha CHHTAKCHYECKHE OMIMOKU. BBIBO Ha me4aTh CXeMbl U
npoBepovHoro (aiina. ['eHepalyms crucKa CoeJUHEHUH B rpaduieckoM
penakrope P-CAD Schematic. Beirpy3ka B KOHCTPYKTOPCKYO YaCTh
HpOEeKTa

11

KoMnoHoBKa 371eMeHTOB Ha miate. ABTOMaTH4decKas TpaCCHUPOBKaA IJIAThI
tpaccuposumkom Quick Route. Otuér o TpaccupoBke

12

ABTOMaTHUEeCKas TPaCCHpOBKa IUIaThl TpaccupoBimukoM Shape Based
Route. OT4€T 0 TpaccupoBke

13

ABTOMaTHYECKas TPAacCHMpOBKa ILIaTel Tpaccuposmmkom Shape Based
Route ma onTmMm3upoBaHHOHW IuTaTe. BpIOOp onmTHMambHOrO BapuaHTa
TpaccupoBKH. OTIET O TPaCCHPOBKE

14

OdopmiieHre yepTexa mevyaTHON TUIAThI

18




15 | OdopmieHue yepTeka NEYaTHOM MIATHI 2
16 | OdopmieHue yepTeka NEYATHO MIATHI 2
17 | Odopmienue crienupuKanuu 2
18 | OdopmieHne cOOPOYHOTO UepTEKA 2
19 | OdopmieHne cOOPOYHOTO UepTEKA 2
20 | BeiBOj Ha me4aTh KOHCTPYKTOPCKON TOKYMEHTAIUU 2
21 | BeIBOj Ha me4aTh KOHCTPYKTOPCKON JIOKYMEHTAIUU 2
22 | BeIBOJ Ha MeYaTh KOHCTPYKTOPCKON IOKYMEHTAIUU 2
23 | 3auer mo CAIIP 2
24 | 3auer mo CAIIP 2
25 | 3ager mo CAIIP 2
Conep:xanue 2
Tema 2.9 OGeCICUCHIE TEIUIOBBIX TemnoBoe Bo3aelicTBHE Ha KOHCTpYKIIAU OBT. I/ICTOI{HI/IKI/I U CTOKH
PEKIMOB B KOHCTpyKisix CBT TertoThL. TermnooOMeH 1 TeruioBo 6ananc. TerutoBo pexXuM U3ICIHs .
1 | YcioBust HOpMATBFHOTO TEIDIOBOTO PEKUMA OTIIEIEHOTO AIIEMEHTA. 2
[Ipo6memMbl 0TBOJA TEILIOTHI, ITyTH UX pelreHus. Bumpl TeruiooOMerHa B
koHCTpYKIUsX OBT u ux ocoOeHHOCTH.
Coaep:xanue 2
Hanexnocts. Onpenenenue. [lonstue otkaza. OCHOBHBIE TOKA3aTENH
HaiexHOCTH. CXeMHO-KOHCTPYKTHBHBIC M IPOM3BOJCTBEHHBIC (haKTOPEI,
Tema 2.10 BIUSIONIUE HA HAZE)KHOCTh. CTIOCOOBI MOBBIIIEHUS HA/IE)KHOCTH
HanexHocTs u cpencTsa ee 1 | ammaparypsl Ha 9Tanax IPOEKTHPOBAHMS M MPOU3BOJCTBA. [IpubmkeHHbId | 2
MOBBIIICHHSI. METO/IbI OIIEHKU U YTOYHEHHBIN pacueThl HaaekHOoCTH. KoaddunueHt Harpysku. Meromuka
Ha/IeKHOCTH IIU(PPOBBIX yCTPOHCTB pacyera HaJIe)KHOCTH YCTPOUCTBA C y4ETOM KO QHIIMEHTA IIEKTPHUUECKO
HArpy3KH ¥ TEMIIEPATypPhbl OKPYKAIOIICH CPEJIbI.
IpakTuyecKue 3aHATHS 2
1 Pacyer HaIe)KHOCTH YCTPOUCTBA C yUETOM KO3 DHUIHECHTA IJICKTPUUCCKOM 2
HArpy3KH U TEMIEPATYPhl OKPYKAIOIICH CPEIbL.
Coaep:xanue 12
OCHOBHbBIE TCHCHIIUU Pa3BUTHSI TEXHOJOTHH MICUYATHBIX TUIAT
Ocob6ennoctu npouspozactsa [111 B PO. [lepcriekTHBHBIC HANIPaBICHUS
CO3aHMsI HOBBIX TEXHOJIOTUI MexcoenuHenuid. Knacesl Tounoctu I1I1.
Bnusinune necrabummzupyronux ¢akropos Ha [1I1. CriocoOst
Tema 2.11 OcHOBHI 1 | npenoTBpanienns X BIMSHUS HA STANAX KOHCTPYHPOBAHHUS 2
TexHoJoruueckux npoueccos CBT npowrseozicTsa II1.
KOHCTPYKIIMOHHBIE MaTepPHaIbl, IPUMEHIEMbIC ISl H3TOTOBICHHS
nedaTHBIX 11aT. OCHOBHBIE TpeOOBaHUS K MaTepuanaM. besomacHoCcTh
BCEX MaTEPHUAJIOB JUIS OKPYIKAIOIICH CPe/IbI.
CriocoOBI MOTyYeHHS PUCYHKA U CO3JJaHUST TOKOTIPOBOJISIIETO TOKPBITHS
2 HA IEYATHBIX IJIaTax (CyOTpakTHBHEIC U alIATUBHBIC MeTOIbl). Tpu MeToa 2

naroropyieHus [111: XUMIYECKUI AIIEKTPOXUMUYECKA N, KOMOMHUPOBAHHEII
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OnucaHye TUIIOBOIO TEXHOJIOTHYECKOTO mponecca u3roToBJICHUA L[HH

8 KOMOMHHPOBAHHBIM HETATUBHBIM U ITO3UTHBHBIM METOIAMH. 2
4 Crpykrypa MIIII. Ha3znauenue cinoe. Metoasl nzrorosnerus MIIIL. 2
[TevaTHble IIATH HA THOKOM OCHOBAHWHU. YPOK - SKCKYpPCHS
5 Texnomnorust coopku 1 MmoHTaxka CBT. Kontpons n ncnerranus CBT. Ypox 2
- 9KCKYpCHsl
CamocrosiTe1bHasi padoTa
1. Pa3paboTka mpe3eHTaIy OJHON M3 JIEKIHiA 1o TemaMm 2.1-2.4.
2. Pazpabotka mpe3eHTannu OTHOM U3 JEKIHH 10 TeMe 2.6. 62
3. Co3maHne cHMBOIJIFHON OMOIMOTEKU C MOMOIIBI0 MacTepa CUMBOJIOB (Symbol Wizard).
4. Co3znaHue MOCaI0YHBIX MECT C TIOMOIIBI0 MacTepa mmabdiaona (Pattern Wisard).
Pasnea 3. Komnblorepuas 192
rpajguka
MJK 01.03. KomnsrorepHas 192
rpaduka
Tema 1.1. TunoBoit coctaB u JlaGopaTopHble pa6oThl 4
MPUHITAIE] pabOTHI TAKETOB OcnoBuble cBenenns B obmactu KUIT u CAIIP, ux mpumeneHue B chepe
MPUKJIAHBIX IPOTpamMM s 1 | mpodeccuonanproii nestenpHOCTH. [lepBrie cBenenns o CAIIP AutoCAD. 2
KOMIIBIOTEPHBIX CHUCTEM U OcHoBsI paboTsl B cpeae AutoCAD.
KOMIUIEKCOB. 2 | Unrepoeiic nonp3osaresns. [lanenn HHCTpYMEHTOB. 2
JlaGopaTopHbie padoThI 38
1 Wutepdeiic mompzoBatens. Ctpoka cocrossanii. KomangHas crpoka. Omium 2
KOMaHAHOHU cTpoKu. PexxnMbl BBOJIA.
2 [TonsiTne «IpocTpaHCTBA MOJEIH» W «IIPOCTPAaHCTBA JHCcTa». KomaHIpl 5
YepUeHHs], IPOPHCOBKA NPOCTHIX M COCTABHBIX NPUMHTHBOB.
3 Pexxumbl  yepuyeHus. [JlekapToBbl, TOJISIPHBIE, IMJIMHAPUYECKUE U 5
chepruvecKrue CHCTEMbI KOOPIHHAT.
Tema 1.2. Ocrosii 2D- 4 | Co3nanue ciioeB U paboTa C HUMH. 4
AUtoCAD 5 | Co3nmaHue MTPUXOBOK/3aTHBOK. 4
MOACTMPOBARHA B CPEAC 6 | Pabora c TekcTom. 2
7 | IIpocraBienne pazmepoB. JlOMycKH. 4
8 | CaoiicTBa 00beKTOB. PelakTHpOBaHHE MPOCTHIX OOBEKTOB. 4
9 | PemakTpOBaHUE CIOXKHBIX OOBEKTOB. 4
10 | Co3pmanue v peJaKTHPOBAHUE OJIOKOB. 2
11 | Co3manue u npeoOpa3oBaHue aTPHOYTOB. 2
12 | PaboTa c BHEIIHUMH CCHUIKAMH. 2
13 | M3meHeHne CBOMCTB reOMETPHUYCCKUX TAPAaMETPOB 00BEKTOB YEPTEKA. 4
Tema 1.3. Ileuats JlaGopaTopHble padoThl 8
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1 | PaGora c BUIOBBIMH SKpaHaMHU MOJIEITH. 2
2 | Co3naHue BHJIOBBIX 9KPAaHOB B ITPOCTPAHCTBE JIMCTA. 2
3 [ToaroroBka uepreka K BBIBOAY Ha IUIOTTep/npuHTEp. lcnonb3oBanue 2
HETIEPEKPhIBAIOIINXCS] BUJOBBIX 9KPaHOB.
4 Crumn medatu. Hactpoiika morTepos/mpuHTEpoB, mnedatb. Cpexacra 2
MTAKETHOH NeYaTH.
JlaGopaTopHbie padoThl 6
Tema 1.4. AutoCAD u Internet 1 | Opranuzanys THOepPCChIIOK. 2
2 | O6meH nHGOpMaLHEH MEXKITy YepTeKaMH. 2
3 | DnexTpoHHas nedaTh W MyOJUKaIws JaHHBIX B Internet 2
JlaGopaTopHbie padoThl 50
1 ITocTpoeHne MOBEpXHOCTHBIX KOHCTPYKTHBOB: ITapajlIeIIeIINIIE N, KIIHH, 2
cepa.
2 | IlocTpoeHne MOBEPXHOCTHBIX KOHCTPYKTHBOB: KOHYC, IIMIIMHAP, TOP. 2
3 | [lonstre ypoBHS, BRICOTHI. 2
4 | Mogemuposanue 3D 00bekTOB KOMaHJaMU: BBIIaBUTh, BpAaLlICHUE, CIBHT. 4
5 Jlorndeckne omepamuu ¢ 00bEeKTaMU: OOBEIWHEHHE, BBIYUTAHUE, 2
nepecedeHne. PegakTupoBaHue yepTeka B IPOCTPAHCTBE JIUCTA.
6 | Mcnomp3oBarne MCK (MHUpOBOH CHCTEMBI KOOPIIHAT) 2
7 | Ucnomp3oBanne [ICK (momp30BaTenbCcKOM CHCTEMBI KOOPAWHAT). 2
8 KoncrpyktuBHoe  3D-MomenmpoBanme.  MonenupoBaHue  OOBEKTOB 2
TUIOCKUMH MO3aHYHBIMH 3JIEMEHTAMH.
Tena 1.5. Octoptt 3D- 9 | IIpumeHeHNe KOMaH[IBI CETh. 2
10 | PemaktupoBaHHe 0OBEKTOB MPOCTHIMU KOMaHIAMHU 2
MonenmpoBanus B cpexe AutoCAD
11 | PemaktupoBanue 00bpekTOB 3 D-oneparusMu. 2
12 | Onepannu cedeHne U pas3pes. 2
13 | Co3pmanue cekymiei MIOCKOCTH. 2
14 | TlpoekTHpoBaHHe ceTei U moBepxHOCcTel ¢ ncnoab3zoBanneM MCK, TICK. 4
15 | KoH¢urypanuu BHIOBBIX IKPaHOB Il TOHUPOBAHUS, CO3AaHHE (PoHA. 2
16 | Mcmomp3oBaHHE HCTOYHUKOB CBETA. 2
17 Hcnonb3oBaHHE TEKCTYphl MAaTEPHAIOB C NMPUMEHEHHEM JONOJHUTEIBHBIX 5
TAJIUTP.
18 | Co3manue cOOCTBCHHOM OHOJIMOTEKH MAaTCPHAIIOB. 2
19 | HocranoBka kamep. Komana ToHrpoBaHue. 4
20 | ®doropeanuctuynas Buzyanusanus B AUtOCAD. 2
21 HpOGKTI/IpOBaHI/IEi 3-XMepHOTO O00BEKTa C MOJNYYCHHEM IOJTHON 4
KOHCTPYKTOPCKOM JJOKyMEHTAIHH.
IMMPUMEPHAS TEMA KYPCOBBIX PABOT 30

1. TpexmepHOE MOAETHPOBAHNE KOMIIBIOTEPHOTO Ki1acca
2. TpexMmepHOe MPOEKTUPOBAHKE DJIEMEHTOB HHTEPhEpa CTYACHUECKOro Kade
3. TpexmepHOe MPOEKTUPOBAHKE DJIEMEHTOB JaHAIIA(THOTO Ju3aiiHa
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N

TpexmepHOE MOAETUPOBAHHUE CI0XKHOW MAIIMHOCTPOUTENBHON AeTanu

TpexMepHOe MOJENUPOBAHNE JOKALIMY KOMIIBIOTEPHOU UTPhI

TpexMepHbIi IPOEKT 00MEeCTBEHHOTO 3AaHUS

TpexMepHbIi NPOEKT NPOMBILUIEHHOTO COOPY>KEHUS

TpexMepHbIi TPOEKT TPAHCIIOPTHOTO COOPYKEHHUS (MOCTBI, TYHHEIH, JKEJIE3HbIEC JOPOTH)

1 | Brimaga 3agannii Ha KypcOBOE IPOSKTHPOBAHHE 2
2 | OGcyxeHre ITAOB MPOSKTUPOBAHKS IO BEIOpaHHOH TeMe 2
3 | AHanm3 aHAJIOTOB ITPOEKTOB B BEIOpaHHOW 00JIacTH 2
4 | KoHnenryaisHOE IPOCKTHPOBAHNE 2
5 O6ocHOBaHNE BHIOOpPa METOIOB KOMIBIOTEPHOTO TIPOCKTUPOBAHHUS U 2
MOJICTUPOBAHHUS
6 O0ocHOBaHKME BBIOOpPAa METOJOB KOMITBIOTEPHOTO IMPOSKTHPOBAHUS U 2
MO/JICIIMPOBAHHUS
Kypcogoii mpoekt 7 | Pa3paboTka TpexMepHOH MOAEIH 2
8 | Pa3paboTka TpexMepHOU MOICITH 2
9 | Pa3paboTka TpexMepHOU MOICTH 2
10 | Odopmienue Heooxoaumbix 'OCT, CHull u CITJIC 2
11 | OdopmiicHHE TEKCTOBON YaCTH MOSICHUTEIBLHON 3aITHCKH 2
12 | OdopmiicHHE TEKCTOBON YaCTH MOSCHUTEIBHOMN 3aUCKU 2
13 | Pa3paboTka npe3eHTAIUH sl 3alUThl KYPCOBOI'O POCKTa 2
14 | Pa3paboTka nmpe3eHTaIuu JJIsl 3alIMThl KypPCOBOT'O MPOEKTa 2
15 | 3ammra KypcoBOTo NpoeKTa 2

CamocrosiTesibHasi padoTa

1. Buoxu u arpuOyThI (CO3/1aHUE U pEIAKTUPOBAHHE). DKCIIOPT TEKCTOBBIX aTPHOYTOB BO BHEIIHUE MPUIIOKEHHUS.
2. Pa3mepHoe aHHOTHpOBaHHE YepTexkeit. Co3MaHue MOIb30BATEIBCKUX CTHIICH 00pa3MepUBaHUsL.
3. BHemrHue ccbuiky (Co3/1aHHE U PEAAKTUPOBAHKE) 46
4. Hcnonb30BaHUE BUIOBBIX 3KPAHOB B IIPOCTPAHCTBE MOJICIH U TPOCTPAHCTBE JIUCTA.
5. 3D-mopenupoBanue (KapkacHOe, TOBEPXHOCTHOE, TBEPAOTENbHOE). CcroNb30BaHUE MOJIb30BATENLCKUX CUCTEM
koopauHat (IICK)
YUYEBHASI IPAKTHUKA VI1.01.01 108
Copep:xaHue
3HaueHHe W POJIb DIIEKTPOPATUOMOHTAXKHBIX pabOT MNpU HOATOTOBKE
CIIELAIINCTOB o paboueii CIEeLNAIbHOCTH «MOHTaXXHUK
BBOIHOE 3aHATHE PanModIeKTPOHHON ammaparypsl ¥ TpuOopoB». IlpaBuia BHYTpEeHHETrO ]

1 pacnopsajika B MacCTEPCKHUX. HpaBHna TEXHUKH 0€30IacHOCTH npu
BBIITOJJHCHHUH MOHTAXXHBIX pa60T. HpaBHna JIMYHOU TMTHCHBI. OpraHmauI/m
pa60qero MECTa. OCBCHICHI/IC pa60qer0 MECTa U BEHTUIALMA.

HpaBHna BHYTPCHHETO pacopsJika B MACTCPCKUX U MIpaBUJIa TEXHUKHU
0e301aCHOCTH IIPpX BBINTIOJTHEHUH MOHTAXXHBIX pa60T.
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Pasmernienrne Ha MOHTaXKHOM CTOJIE JIeTallell 1 MOHTaKHBIX HHCTPYMEHTOB.
TexHudeckasi JOKyMEHTANWs U TIPaBIiIa 0OpameHus ¢ Hel.

Coaep:xanue
[Naiika, e€ cymuocTts. Bumsr mpumoes u ¢iocsl. @akTopH, BIUSIOMIAE HA 6
Tema 1. 1 | xauectBo maiiku. OcHoBHbIE BHIbI Opaka. [IpHéMbI yaneHus OCTATKOB
BH}ILI 3_]1eKTpnqec](0r0 (1)IIIOC21 1 3arpsA3HCHUA C MECT IIacK.
MOHT3KA 2 | MoHTaxXHBIE IPOBOJA, TOATOTOBKA MOHTAKHBIX IIPOBOJOB K MOHTaXY. 6
3 JKryTsl, MpuMeHeHHe U NIpaBUiIa U3TOTOBICHUA. Bsi3ka KryToB, 12
MapKUpOBKa BBIBOJIOB. Bujipl Opaka, Mephl ero npenynpeskIeHusl.
T 2 Copep:xanue 12
eMa 2. 1 TpeGoBaHuUs K MOHTaXy M MOHTaK aKTHBHBIX DJIEMEHTOB, UX MapKHPOBKA.
MonTax naccuBHbIX U 2 TpeboBaHUs K MOHTaXyY W MOHTa)X IIACCHBHBIX JJIEMEHTOB, NX MapKHUPOBKa. 12
AKTHBHBIX 3JIEMEHTOB 3 TpeOGoBaHuUs K MOHTaXY M MOHTaXK HHTEIPAIbHBIX MUKPOCXEM. 6
Coaep:xanue
1 [IpaBuna pa3memnienns aneMerTHON 6a36l Ha I111. [TogroToBka ameMeHTHON 6
Tema 3 0a3bl K MOHTAXY.
: . 2 Pasmemenne snemenTHO# 6a3bl Ha [1I1 B COOTBETCTBHY C AIEKTPHUECKON
MoHTa:K 3J1eMeHTHOIi 6a3b1 CXEMO 6
na I 3 I1atixa snemenToB Ha I1I1. 18
4 Texunka neMoHTa)ka 31eMeHTHO# 6a3bl ¢ I1I1. 6
5 Usrorosnenne kpanudukannornoi I1I1. 12
3adeTHoe 3aHsATHE
72
YYEBHASI TIPAKTHUKA VII. 01.02. 72
Bsenenune. OcHOBHBIE 3arpy309HbIC ONEPALH U TApaMETPhI IIPOTPaMMBI.
Tema 1.Bozmoxnoctu EWB. Oo6mee ommcanue nporpaMMbl EWB. OCHOBHBIE TOCTOMHCTBA MIPOTPaMMBI.
Komnonentst EWB u rmaBHOE 1 | 'maBHOE MEHIO U OMOTHMOTEKN KOMITIOHEHTOB. OCHOBHBIC (DYHKIHH 6
MEHIO I'maBHOTO MeHt0. ConeprkaHue TaHeI KOMITIOHEHTOB. [IpaBuia n3meneHus
apaMeTpoB.
YcraHOBKa KOMIIOHEHTOB Ha paboveM I1oJie, M3MEHEHNE NX IapaMeTpOoB.
Tema 2. 'naBHOE MeHIO. Y CTaHOBKA .
2 | IIpou3BOJCTBO Pa3MUYHBIX ONepalnrii HaJl KOMIOHEHTaMHU C IOMOIIBIO 6
KOMITOHEHTOB
I'1aBHOTO MEHIO.
HononaurensHele pyHkiun [maBHoro MeHro. CozepkaHne NnaHesH y3JoB,
ycIoBHBIE 0003HaUeHHs y3710B. TUIIOBBIE TapaMeTpsl y3i10B. [IpaBuna
Tema 3. Vsl EWB 3 | U3MCHEHHMs [TapAMETPOB. 6
YcTaHoBKa y3710B Ha paboueM Iosie, I3MEHEHHE UX MapaMeTpOB.
ITpon3BOICTBO pa3IMUYHBIX OTEpaMii HaJl y3JIaMH ¢ IIOMOIIbio [ TaBHOTO
MEHIO.
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O3HaKOMJICHHE C MaHEJIbIO WHIUKATOPOB, 0003HAYCHHEM U THIIOBBIMH

Tema 4. [Ipudopsr ais mapamMeTpamMu aMIepMeTpa U BoJIbTMeTpa. [IpaBuiia moaKIIIOYeHNs JaHHBIX 6
HCCIIEI0BAHUI mpudopoB B cxemy. COOp cXeMbl, COAEPIKAILECH aMITepMETP U BOJIBTMET,
3aloJIHEHHE TaOJIMIIBI HCCIIEIOBAHU.
O3HaKOMJICHHE C TIaHEJIbI0 MHCTPYMEHTOB, TapaMeTpamMu ocLuiuiorpada u
Tema 5. TaHEIH HHCTPYMEHTOB 6one-morTepa. O3HaAKOMIICHHE C TTAHENIbI0 HHCTPYMEHTOB, 0003HaYeHUEM 6
Y TUTIOBBIMH MapaMeTpaMK FeHEPaTOPOB U aHATH3aTOPOB.
O3HaKOMIICHHE C OCHOBHBIMH NIPABHIJIAM U MOICITHUPOBAHMUS CIIOKHBIX CXEM
Tema 6. [IpaBuna MoaearpoBaHus .
cxeM U co3anus cyoosokoB. PazpaboTka cxeM 1HU(QPOBBIX YCTPOHUCTB U 6
NpOBEpKa UX Ha pabOTOCIIOCOOHOCTD, 3aN0OJHEHHE TaOJIHII HCCIIECAOBAHUI.
W3mMepeHue MrHOBEHHBIX 3HAUCHUI HanpsbkeHUs . Peanuzanus
muddepeHmaIbHOro BXxoaa ociuuiorpada. M3mepenue 0oiee ueM IByX
Tema 7. Meroauka npoBeeHuUs HanpskeHud. i3mMepeHre MrHOBeHHbBIX 3HaUe€HUM Toka. M3MepeHue 12
U3MEPEHUIL. MTHOBEHHBIX 3HAYEHUI MOIIHOCTU. VI3MepeHne MrHOBEHHBIX 3HAaUeHU I
sHepruu. COOp CXeMbI ¢ MPUMEHEHUEM OCIUTOrpada U CHATHE
OCHMJIIOTPaMM.
Tema 8. C6op 1 CHATHE OKA3aHHUIT CamocToATeNbHBINA COOp CXEMBI M CHATHE OCHUIIIOTPaMMBIL. 12
CO CJIOHOU IIM(POBOM CXEMBI
CocraBneHue 0TyYeTa, COJIepIKAIIero 3IEKTPUUYECKYIO CXeMmy,
Tema 9. COop u cHATHE TIOKa3aHUI OCHMJIJIOTPAaMMY U BBIBOJIBI O HABBIKAX MOJYYEHHBIX B PE3yIbTaTe OCBOCHHS 12
CO CJIOXKHOU ITU(PPOBOI CXEMBI nporpammbl  Electronics Workbench. IloaroroBka oTdera MO MpakKTHKE.
3averHas padora.
1. PaspaboTka mpe3eHTaluu OJHOM u3 NeKuuil no Temam 2.1-2.4.
2. PazpaboTka npe3eHTalny OJHOM U3 JIEKIHi 110 Teme 2.6.
3. Co3nmanue CUMBOJIBHOM OHMOIMOTEKH ¢ TIOMOIIBIO MacTepa cuMBoJoB (Symbol Wizard).
4. Coszaanue nocaJovHBIX MECT C MOMOIIBI0 MacTepa 1abiaona (Pattern Wisard).
5. Pa3zpaboTka omopHOTo KOHCHEKTa o TeMe «TeHTuHT MeTox n3rortoneHust MITIT».
YUEBHASI ITIPAKTUKA VYI11.01.03 72
OmnmcaHue 31eMEHTHOH 0a3bl ycTpoiicTBa, 3a1aHHOTO cXeMoi D3 6
Tema 1. [IpeasapurenpHbie Onpenenenrie rabapuTHBIX pa3MepPOB MEYATHON TUIATHI
pacueTsl ObecriedeHne MOMEX0yCTOMYNBOCTH IIIATHI 6
Pacuer Ha1eXKHOCTH YyCTpPONCTBA
Tema 2. Pa3zpaborka 6nbnmorexn Co3naHne CHMBOJIBHOW OMOIMOTEKH 3JIEMEHTOB CPEICTBAMH pepakropa P- 6
AIIEMEHTOB ISl CXEMBI CAD Symbol Editor.
SNEKTPUUECKON NPUHIUITHAIBHON PazpaboTka 6ubmmoreku nocamounsix Mect it UMC n OP3 cpexcrBamu 6

yCTpoOiicTBa

penakropa P-CAD Pattern Editor.
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VYmakoBKa BBHIBOJOB KOHCTPYKTHBHBIX 3JIEMEHTOB B KOPIyCa CpeICTBaMHU
nporpammsl Library Executive (AaMuHHCTpaTOpa OHOINOTEK).

Tema 3. BBox aneKTprUIecKoi
CXEMBI YCTpPOHCTBA

PazpaboTka ¢popmatku Al ¢ oOcHOBHOIT Haamuchio o Gopme 1 B pemakrope
P-CAD Schematic

BBon cxemsr D3 ycrpotictBa B pemaktope P-CAD Schematic. IIposepka
CXEMbl Ha HalW4Yhe B HEHl CHHTaKCHYECKMX OIMOOK. BrIBox Ha medaTsh
cxeMbl, (haiiia MpoOBEepKH Ha HANWYHE OMMNOOK W OPYTruX (PaioB OTYETOB.
I'eneparus civicka coenuHeHM. COCTaBIICHIE TEKCTOBOH TOKYMEHTAIH O
MPOEKTE.

Tema 4. PazpaboTka
MeYaTHOM MIaThl

BBon koHtypa muatel B penaktope P-CAD PCB B cooTBercTBUH C
paccunTaHHBIMH pa3MepaMH. 3arpyska ciiicka coeanHenuil. KomnoHoBka
9JIEMEHTOB Ha IUIaTe C PEKOMEH/yeMbIM 11arOM YCTaHOBKH B COOTBETCTBUH
C MPOBEJICHHBIMH PacdeTaMHU.

ABTOMaTHYECKas TPACCUPOBKA ILIaThl TpaccupoBmukoM Quick-Route
HacTpoiika  pexumMoB  pabOTBI  TPACCHPOBINMKA.  ABTOMATHYECKas
TpaccHUpoBKa. BbIBox Ha meyatk pe3ynbraTa pabOThl aBTOTPACCHPOBIIMKA
Quick-Route u ¢aiina oTuera 0 TpacCHpOBKE.

ABTOMAaTHUECKas TPACCHUPOBKA IUIAThI TpaccuposimkoM Shape Based
Route

Hacrpoiika cTparerus TpaccUpOBKH. ABTOMAaTHYeCKass TpPacCHPOBKA.
BeiBox Ha meuath pesynbTarT paboThl aBTOoTpaccupoBinuka Shape Based
Route u daiina oTuera 0 TpaccUpoBKe.

MuHnMH3aIMsT CyMMapHOH JUIMHBI COGIMHEHHH MEXAy 3JIEeMEHTaMH C
oMotk pempakropa P-CAD PCB. ABromaTmyeckasl TpacCHPOBKA ILIATHI
TpaccuposiukoM Shape Based Route. BriBog Ha mevath pe3ynbpraT paboThl
aBToTpaccupoiuka Shape Based Route u paiina otyera o TpaccupoBke.
CpaBHUTENbHAsT XapaKTEPUCTHKA Pa3INYHbIX BapUAHTOB aBTOTPACCHPOBKH
1 BHIOOP ONTUMAIBHOTO M3 HUX

IToaroroBka KOHCTPYKTOPCKUX JOKYMEHTOB: YEPTeEKa M€YATHOM IUIATHI,

[ToaroroBka KOHCTPYKTOPCKHX JOKYMEHTOB: COOpDOYHOrO 4epTexa, |
crneuudukamu

[leyaTp KOHCTPYKTOPCKMX JIOKYMEHTOB. 4YepTeka Ie4aTHOW IUIaTHI,
cOOpPOYHOTO YepTexka, CrienupruKanum

[TogroroBka  OTueTHOM  JOKyMEHTaUMM 1O  mpakTuke. Mtorosoe
TECTHpOBaHHUE. 3a4eT IO MPAaKTHUKE

OO0muii 00beM BpeMeHHU, OTBEIEHHOT0 HA 0CBOEHHE MOTYJIsl

932
€ Y4eTOM KOHCYJIbTALMI
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4. YCJ0OBUSA PEAJIMBALIUUA ITPOTI'PAMMBI
IMPOPECCHUOHAJIBHOI'O MOAYJIA

4.1. TpeGoBanusi K MHHAMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzanus npodeccuoHaIbHOTO MOAYJIS MPEIoiaraeT Haluurue y4eOHbIX

KaOWHETOB:

— MIPOCKTUPOBAHMS IIU(PPOBBIX YCTPOUCTB;

— 10 KypCOBOMY NMPOEKTUPOBAHUIO
u Jaboparopur  1UPPOBON  CXEMOTEXHHUKH, KOMIIBIOTEPHBIX CETe U
MUKPOIPOLIECCOPOB.
O6opynoBanue yueOHOTO KabrHETa U pabounx MecT KaOuHeTa:

—  I[acmnopT KaOuHeTa,

—  IUJAaKTUYECKUE MaTepUalibl;

—  YMK, BKIIOUAOMIMA: U3MEPUTEIN YPOBHS YUEOHBIX JIOCTHXKCHHM
(KOHTpOJIbHBIE W TPaKTHYECKUE pPabOThI), yueOHbIC MOCOOMS U y4eOHO-
METOMYECKHE Pa3pabOTKH, AUIAKTUYECKUE MaTepUajbl, TEXHOJIOTHYECKUE
KapThl YPOKOB, METOJUWYECKUE YKa3aHUs MO BBITIOJHEHUIO J1abOpaTOPHBIX
pabor;

—  CTEHJbl, IUIAKaThl MO M3yYaeMbIM IUCHMIUIMHAM; MakeTHOW matbl NI
ELVIS I1+; mporpamma P-CAD; mnporpammsr Electronics Workbench;
nporpamma Multisim; nporpamma AutoCAD.

TexHuyeckue cpeacTBa 00yUueHuUs:

— 000pyI0BaHUE AIEKTPONUTAHHUS;

— CepBEPHOE 000PYI0OBAHUE;

— KOMMYTHpyeMoe 000py0BaHUE;

— UCTOYHUKH OecriepeOOMHOro MUTAHUS,

— MPUHTED JIA3EPHBIN;

— BHEIITHUE HAKOMUTEIN UHPOPMAIIUU;

— MOOUJTBHBIE YCTPOMCTBA JIJIsi XpaHEHUS UHPOPMAIIUK;
— JIOKaJbHas CETh;

— MOAKJIFOUEHHE K I100ansHOM cetn HTEepHeT.

Peanuzanmst mporpamMMbl MOIYJIS MpEJIoaraeT o0si3aTebHbIe YIeOHBIC
MPAKTUKH, KOTOPHIE PEKOMEHIYETCS TMPOBOJUTH BO BpEeMsS  H3y4YCHUS
po¢heCCUOHATTBHOTO MOTYJIS.

4.2. UudopmannonHoe odecnevyeHne o0yueHust
[lepeuenr  pekoMeHAyeMbIX  y4eOHBIX  uw3gaHuii, HHTEepHET-pecypcos,
JOTIOJIHUTENIBHOM JINTEPATYPhI
OcCHOBHBIC HCTOYHUKHU:
1. Munos3opos, O. B. Dnexrponuka : yueOnuk ans Oakanaspos / O. B.
Munos3opos, U. I'. [lankoB .— 5-¢ u3n., nmepepad. u momn. — Mocksa :
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FOpaiit, 2013 .— 407 c.: un. ; 21 cm .— bubmumorp.: c. 406-407. — ISBN
9785991625418.

2. AmocoB, B. B. (1955-) . CxeMOTexXHHMKA M CPEACTBA MPOCKTHPOBAHUS
U(POBBIX YCTPOUCTB : yuyeOHOE 1mocodue NIl By30B IO HAIpaBICHUSM
noarotoBku "CuctemHbld aHanu3 W ynpasieHue" u "MHbopmaruka u
BbIuMciuTensHas Texuuka" / B. B. AMocoB .— Cankrt-IletepOypr : BXB-
[lerepOypr, 2012 .— 542 c.: un. ; 24 cm .— (YueOHoe mocobue) .—
bu6mmorp.: c. 537 .— ISBN 9785977500180.

3. XerarypoB S.A. IlpoexTupoBaHne aBTOMATU3HPOBAHHBIX CHCTEM
oOpaboTku wHpOpManmu u ynpaeieHus. - MockBa: BHUHOM.
JlaGoparopus 3aunsrtuii, 2015r., 243c.

4. TOI'CT 23752-79. Tleuatnsie maTel. OOLIME TEXHUYECKUE YCIIOBHS.
Nudopmanus oonosnena: 13.11.2017r.

5. TOCT P 50-64-88. Cuctembl aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHMUS.
KoMMyHUKaTUBHBIM (QopMaT JaHHBIX JUIsI MPOEKTHUPOBAHUS IME€YATHBIX
wiat. O6uue TpedoBanus. Mudopmarnus oonosnena: 13.11.2017r.

6. Hoaemyk, H.H. Camoyuurens AutoCAD 2015 / H.H. Tonemyx .—
Cankr-IletepOypr : BXB-Ilerepoypr, 2015 .— 464 c. — JlocTyn TOJIBKO
C aBTOpHU30BaHHBIX KommbioTepoB. — ISBN 978-5-9775-3512-0 .—
http://ibooks.ru/reading.php?short=1&isbn=978-5-9775-3512-0.
DJIEKTPOHHAs BEPCHUs

7. XpsawmeB, B. MogenupoBanue M CO3J4aHUE YEpPTEKEH B CUCTEME
AutoCAD / B. Xpsmes, I'. llunoBa .— Cankt-IletepOypr : BXB-
[TerepOypr, 2015 .— 224 c¢. — JlocTyn TOJIBKO C aBTOPU30BAHHBIX
KOMITBIOTEPOB. — ISBN 978-5-9775-2001-0 —
http://ibooks.ru/reading.php?short=1&isbn=978-5-9775-2001-0.
DNEeKTpOHHAs Bepcus

8. MMuporosa, E. B. [IpoexkTtupoBaHne W TEXHOJOTHs TEYATHBIX IUIAT :
y4eOHUK JJI BY30B IO HAIPABJICHHUIO MOATOTOBKU UTIIIOMHUPOBAHHBIX
cneruanuctoB "[IpoekTrpoBaHuE U TEXHOJIOTHS PJIEKTPOHHBIX cucTteM" /
E. B. ITuporoBa .— M.: ®OPYM : UH®PA-M, 2005 .— 559 c.: n. ; 24
cm .— (Bricmee o6pazoanue) .— ISBN 5-8199-0138-X (DOPYM) .—
ISBN 5-16-001999-5 (MHOPA-M).

9. I'marosieB, B. A. Pa3paboTka TEXHHUYECKOW JOKyMEHTAIlUU
PYKOBOJICTBO JJI TEXHMUECKHUX mucaTenei u nokanusaropos 10 / B. A.
['maroneB .— Mocksa [u ap.] : [Tutep, 2008 .— 190, [1] c.: mn. ; 23 cm +
1 snextpoH. onT. auck (CD-ROM) .— (bubimorteka nporpamMmucTa) .—
Ok3. ned.: 6e3 CD-ROM. SPSTU : 380/2-380/4, 380/6-380/10, 380/12-
380/15 .— bubauorp. B xoniie ri1. — ISBN 978-5-388-00101-6.

JlonoJIHUTe IbHbIE HCTOYHUKH:
1. Hedeno A.B. VMHTerpansbHbie MUKPOCXEMBI U HX 3apyOe)KHBIEC aHAJIOTH.

CnpaBounuk —M:UI1 Paguo Codt, 2007

2. PeBuy, FOpmii. 3annmarensHas snektponuka / FOpuit PeBuy .— 2-e uzn. —

CII6.: BXB-Ilerepoypr, 2010 .— 708 c.: un.
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. Xepuutep M.E. Dnekrponnoe mogenuposanue B Multisim (+ CD) U3n-Bo
JAMK-nipecc M. 2012 r. 488 ctp.

. DJIEKTPOTEXHUKA M DJEKTPOHMKA B HKCIEPUMEHTAX M YIPAKHEHUSX :
npaktukyM Ha Electronics Workbench : B 2 1. / mox obm. pex. . U.
[Tandunora .— Mockaa : {oadka, 1999.

. T. 2: DnexTpoHUKa : yueOHOE MOCcOOHe ISl CTYIEHTOB 3IEKTPOTEXHUUYECKUX
U DJICKTPOIHEpreTuyeckux crenuanbHocTedt By30B / JI. . Ilandunos [u
ap.] — 2000 .— 287 c.: mi. ; 26 cm. — ISBN 5-87835-051-3.

. JIuokymoBuy, JI.b. Beenenue B iudpoByo cXeMOTEXHUKY [ DIEKTPOHHBIIHI
pecypc] : Koncnekrt neknuid. Pazn.1-2. Cuctembl CUMCIEHUS U JIBOMYHAS
apudmeTtuka. Anredpa moruku u jorudeckue cxembl / JI.b. JImokymoBuy,
A.A. Couasa ; Cankt-IleTepOyprckuii rocy1apCTBEHHBIN MOJIUTEXHUYECKUN
YHUBEPCUTET .— DJIEKTPOH. TeKkcToBbIe AaH. (1 ¢aiin : 934 KO) .— Cankrt-
[TerepOypr, 2003 .— 3ari. ¢ TUTYJI. dKpaHa .— ODIJEKTPOH. BEpCHUs MeY.
ny6iukaruu 2003r. — Jloctyn u3 nokanbHoi cetn @b CIIOITTY .— Adobe
Acrobat Reader 4.0 .— <URL.:http://elib.spbstu.ru/dl/local/318.pdf>.

. BacunbeBa M.A. MeTtoanueckoe mocobue Jijisi mpoBeJieHUs 1abopaTOPHBIX
pabotr no gucruiuinde «KII9» u mna nposenenus mpaktuku o CAIIP,
2006

. BacunbeBa U.A. Meroauueckas pazpaboTka K J1abopaTOpHBIM paboTaM 1o
teme «Pa3paboTka ¢opmaToK JJIsi KOHCTPYKTOPCKUX JOKYMEHTOB B MaKETE
P-CADy,

. Mbiisiea, Upuna MuxaiisoBua. [{udpoBas cxeMOTEeXHHUKA : YUYEOHHK
JUIS CPeAHEro MpodeCCUOHAIBHOTO0 00pa30oBaHus MO creruaibHocTu 2201
"BeIunCcanMTEeNbHBIC MAIIMHBI, KOMIUICKCHI, cHCTeMbl u cetu" / M. M.
MpeiseBa .— Mocksa : Akagemus, 2005 .— 397, [1] c.: un., Tabma. ; 22 cMm

—  (Cpennee mnpodeccuonanpbHoe obOpa3zoBanue) (Mudopmatuka wu
BbIYHMcCIUTeNbHas TexHuka) .— ISBN 5-7695-1213-X.
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http://www.dmk-press.ru/catalog/electronics/cad/978-5-94074-509-9/

4.3. O0mue TpeOOBaHMA K OPraHU3aALMU 00Pa30BaTeJIbLHOIO Npoecca

OO0s13aTeNbHON ayAUTOPHOM Harpy3ku — 36 akaJeMUYECKHX 4acOB B HEEIIIO.
[Tpu npoBeneHnY J1aOOPaTOPHBIX 3aHATHI FPYIIIbl pa30MBaIOTCS HA MOATPYIIIIHI.

VYyeOHass mpakTUKa MPOBOAUTCS B Jaboparopusx 00pa30BaTEIBLHOIO
yupexjaenus. [lo wuroram ydeOHOM NpPaKTHKU MPOBOAMUTCS CJada 3adera C
BBINIOJIHEHUEM MPAKTUYECKOIO 3a/1aHus, 3a CUET YacOB, OTBEJCHHBIX HA YyUYEOHYIO
IPAKTUKY.

[Tocne okoHYaHUST MOl IPOBOAUTCSA SK3aMeH (KBaTU(DUKAIIMOHHBIN).

[IpenycMoTpeHbl  KOHCYNbTaMU  (TPYNIOBbIE, WHAUBUAYAJIbHbBIE) IS
O0yJarOIIIXCS:

o MJIK 01.01 — 14 gacos;

o MJIK 01.02 — 10 gacos;

mo MJIK 01.03 — 10 gacos;

Jis YCHEIIHOIO OCBOEHUS MEXIUCUUIUTMHAPHBIX KypCoB
npodeccuonanpsHoro monyns «lIpoexktupoBaHue HUQPPOBBIX YCTPOHCTBY», €My
JOJDKHO TPEAIIECTBOBaTh OOy4YEHHE MO IUCUUIUIMHAM: HWHXEHepHas rpaduka;
OCHOBBI  DJIGKTPOTEXHUKHU; TMPUKIAAHAS AJIEKTPOHHUKA; D3JIEKTPOTEXHUUYECKUE
U3MEpEeHUs; HMHQMOPMAIIMOHHBIE TEXHOJOIMM; METPOJIOTUs, CTaHJapTU3aLUs,
ceptuuKannsg; JUCKPETHas  MaTeMaThKa; OCHOBBl  alTOPUTMM3ALMM U
IPOrpaMMHUPOBAHUS.

4.4. KaagpoBoe o0ecnieueHne 00pa3oBaTeibHOI0 mpoiecca

TpeboBanus k kKBamuUKAUK MEIArOTMYECKUX KaJIpOB, 00ECIEUUBAIOIINX
o0ydeHre 1o MEeXAUCITUIUIMHAPHOMY KypCy (KypcaMm) U PYKOBOJICTBO MPAKTUKOM:
HaJIMYUe BBICIIETO WHXKEHEPHOTO WJIM BBICIIETO IMEAaroruyeckoro oopazoBaHus,
COOTBETCTBYIOIIETO MPOUITIO.

NHxeHepHO-TIe1arornueckKuii COCTaB: IUINIOMHUPOBAHHBIE CIELUATUCTBI —
MPENoIaBaTesI MEXAUCIIUTUIMHAPHBIX KYPCOB.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMWA JTUCIIUITJIMHbI
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

KOHTpOJIB U OHOCHKa PE3YyJIbTATOB OCBOCHHA AUCHUIUIMHBI  OCYIICCTBIIACTCA

npenoaaBaTcyiCM B IIPOLECCE NPOBEACHUA NPAKTHYCCKUX 3aHﬂTHI>i, yqe6H0171 IMPAKTHUKH, a TaAKXKE
ITPU BBITOJHCHUA 06y‘-IaIOH_[I/IMI/IC5I WHIWBHUIYAJIbHBIX SaHaHHﬁ.

OcHOBHBIE IOKA3ATEJIH OICHKH

(I)OpMLI H METOAbI

Pe3yabTarsl
pe3yJbTara KOHTPOJISI M OLIEHKH
BrinosHsaTh - TouHoCTh OnpeneneHus nepeyHs [IpakTrueckas u
TpeOoBaHUs KOHCTPYKTOPCKOM TOKYMEHTAaLlUH, CaMOCTOATEIIbHAS
TEXHUYECKOTO UCIIOJIB3YEMOM MPU MPOSKTUPOBAHUY; BHeEayJIUTOpHAas paboTa.
3a1aHus - TouyHOCTh M CKOPOCTH UTEHUA UepTexken; | TeKyluil KOHTPOJIb B

Ha MPOECKTUPOBAHKE
U(POBBIX YCTPOUCTB

- BrinonHenue npaBui 3KCIUTyaTalluy
U(PPOBBIX YCTPOUCTB, 00ECHIEUSHHS UX
IIOMEXOYCTOMYHUBOCTH U TEIJIOBBIX
PEKUMOB, 3aIIUTHI OT MEXAaHUYECKUX
BO3JICUCTBUH U arpeCCUBHOM CPENbI B

dopme:

- 3alUTHI JAOOPATOPHBIX U
IIPAaKTUYECKUX 3aHIATHUM;

- IUCBbMEHHBIN 0npoc;

- KOHTPOJIBHBIX padoT 1o

COOTBETCTBUM C TPEOOBAHUSAMU temam M/IK.
TEXHUYECKOT'O 3a/IaHMS,
PazpabaTbIBaTh - JleMOHCTpanys HaBBIKOB aHAJIN3A U Beinonnenune
CXEMBI U(PPOBBIX | CHHTE3a KOMOMHAITMOHHBIX CXEM; VHJUBUTYAJIbHBIX WIH
YCTPOMCTB Ha OcHOBe | - Pa3paboTka cxembl LudpoBOro I'PYIIIOBBIX IPOEKTOB
WHTEIPAIBHBIX ~ CXEM | YCTPOMCTBA B COOTBETCTBUU C 3aJJaHUEM;
pasHOM creneHy | - OGOCHOBAaHHOCTb BHIOOPA HJIEMEHTHOM
WHTErPaALAH 0a3bl IPOEKTUPYEMOU CXEMBI.
Hcnonb3oBath - TOYHOCTB U BEPHOCTb Pa3pabOTKH Texymui KOHTPOIIb B
CpenCcTBa U METOJBI KOMIUIEKTa KOHCTPYKTOPCKOU bopme:
aBTOMATH3UPOBAHHOT | TIOKyMeHTauuu ¢ ucnoib3zoBanueM CAIIP; | - 3amunThl 1a00paTOpHBIX U

0 MPOEKTUPOBAHUS
npu pa3paboTke
U (POBBIX YCTPOUCTB

- BepHoCTb onpenieneHus CpeacTs u
METO/I0B POEKTHUPOBAHUS IIU(PPOBBIX
YCTPOMCTB HA OCHOBE MAKETOB
MPUKJIIAHBIX TPOrPaAMM;

- JleMoHCTpanys HaBBIKOB
MIPOEKTUPOBAHUS TOMOJIOTUHU MTEYATHBIX
I1aT, KOHCTPYKTUBHO-TEXHOJOTHYECKIX
MOJyJIEW IEPBOTO YPOBHS C IPUMEHEHUEM
MAKETOB MPUKJIATHBIX POTPAMM;

MIPAKTUYECKUX 3aHATUH;
- KOHTPOJIBHBIX padoT MO
temam M/IK;

- cobeceioBaHuE 110
BBITIOJTHEHHBIM
1a0opaTOpHBIM paboTam.

IIpoBoauTh - Bianenue MeToquKon pacuera; IIpaxTrueckas pabora,
U3MEPEHUS - [IpaBunbHOCTH onpeneneHus | BelmoaHenue pacyeToB 1O
[apaMeTpoB Ha/IKHOCTH U(PPOBBIX YCTPOUCTB,; UHIUBUAYAIBHOMY
IIPOEKTUPYEMBIX - aHaNM3 TMPAaBWIBHOCTH TOJYYEHHBIX | 3a/IaHHIO;
YCTPOMCTB U pEe3yIbTaTOB PACUETOB; - KOHTpOJIbHAs paboTa.
ONpPENENATh
[IOKa3aTelIx
HaJeKHOCTH
BoinonsaATh - JlemoHcTpanus HaBbIKOB cocTaBieHus | [Ipaktuyeckas u
TpeOoBaHUS HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIUH; | CAMOCTOSITEIbHA
HOPMAaTUBHO — - CKOpOCTh M TOYHOCTH BBINOJIHEHUS | BHEAyIUTOpHas pabora,
TEXHUYECKON TpeOOBaHU HOPMATUBHO — TEXHMYECKOW | YCTHBIHN OIMpOC;
JOKYMEHTaluu JIOKyMEHTalluY,; Boinonnenue
- BrinonHenue TpeOOBaHU HOPMAaTUBHO — | MHIMBUAYAJIBHOIO 33JaHNUS;
TEXHUYECKON JOKYMEHTALUU B | - co0ecen0BaHUE 1O
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coorBeTrcTBUU ¢ coorBeTcTBrUM ¢ [ OCT.

BBITIOJTHEHHBIM
1abopaTOpHBIM paboTam.

Bribupats
anmnapaTHyio 1
POTPaAMMHYIO YacTH
JUISL peILICHUS
KOHKPETHBIX 3a]a4

- Bnagenwe OCHOBHBIMHM METOJAAMH U
croco0aMu KOMIBIOTEPHOH TpaduKwy;

- ApPryMEeHTHPOBaHHOCTb BbIOOpa
anmapatHoOd W TPOrPaMMHOW YacTH JUIs
peuIieHus KOHKPETHBIX 3a1aq

naboparopHbie pabOTHI
Brmonnenue
WHIUBUAYAITBHOTO 33 JaHUs

KOMITBIOTEPHOM KOMITBIOTEPHOH rpadyKH;
rpaduku - JleMoHCTpamusi HaBBIKOB pabOTBI C
BEKTOPHBIMHU M PACTPOBBIMU OOBEKTAMHU.
[TpumMeHATH - CkopocTb u TEXHUYHOCTH | JabopaTopHbIe paboThI

MOJTyYCHHBIC 3HAHUS O
METOJIaX MOCTPOCHUS
1 U300paKeHHS
MIPOCTPAHCTBEHHBIX
00BEKTOB 1A
BU3YaTH3aI[uN
HAYYHBIX U

MPEJICTaBICHUS PE3yJIbTaTOB pPabOTHl B
COOCTBEHHBIX KOMIIO3UIIMIX

- cnionp30BaHue HOBBIX TEXHOIOTHH TS
COBEPIIICHCTBOBAHUS MacTEPCTBA B
00J1aCTH TPEXMEPHOI0 MOJICIUPOBAHUS,
aHUMAaIiH, BUIEOMOHTAaXKa, CO3IaHUs
CHCTEM BUPTYaJIbHON peallbHOCTH.

Brinonnenue
WHJIMBUIYAJIbHOTO 3aaHus

MPUKIIATHBIX
HUCCIENOBAaHUN B
pa3IMYHBIX 00JIaCcTAX
3HAHUU

OK3amMeH
(kBayTM(pMKALIMOHHBIN) TIO
MO/TYJTEO

@opMBI U METOABI KOHTPOJISI M OLEHKH PEe3ylbTaTOB OOyYeHHUs OJIKHBI IMO3BOJSTH
MIPOBEPSTH Y O0YUAIOIINXCS HE TOJIBKO C(HOPMUPOBAHHOCTH MPOGECCUOHATBHBIX KOMIETEHIINH,
HO U Pa3BUTHUE OOIIMX KOMIIETEHIIMN 1 00eCTIeYNBAIONTNX UX YMEHHI.

Pe3yabTaTsl (0CBOEHHBbIE 00IIIHE

OcHoBHbIE NTOKA3aTeJIH OLEHKH

(I)Oprl H METOAbI

KOMIICTCHIIUH) pe3yJbTara KOHTPOJISAA M OLICHKH
[ToHnmaTh CyIIHOCTH U - JlemoHcTpauusi wuHTepeca K | ITOrOBbI KOHTPOJIb
COLIMAJIbHYIO 3HAYUMOCTb CBOEH Oynymeit npodeccun; 3HAHUHU 110
Oynyuieil npogeccuu, NposBIATh K | - YdyacTHe B OJMMIMAAax IO | AUCHUIUIMHAM
HEll yCTOMUYMBBII UHTEpEC CIEUAIBHOCTH, npodeccuOHaIBLHOTO

- CocraBnenue noptdonno | Moayis. Onenka
CTYJCHTA. noptdonuno.
OpranuzoBbIBaTh COOCTBEHHYIO - [IpaBunbHOCTE BBIOOpA U OKcnepTHOe
JEATENBHOCTD, OIPEENATh METO/Ibl | ApryMEHTHPOBAHHOCTh HaOJroIeHue U
U CIOCOOBI BBITTOJIHEHUS MIPUMEHEHHUS METOJIOB M CIIOCOOOB | OILIEHKA Ha
npodeccHoHaIbHBIX 33/ad, peleHus npophecCHOHATBHBIX IPAKTUYECKUX U
OLICHUBATh UX 3(PPEKTUBHOCTD U 3a/1ayg; 1a00paTOPHBIX

Ka4€CTBO

- TouHOCTH OLIEHKH

3¢ (PEeKTUBHOCTH 1 KauecTBa
BBITIOJTHEHUS PO ECCUOHATBHBIX
3ajad.

- ParmonanbHoe pacnpeneneHue
BPEMEHHU Ha BCE ATaIlbl PEIICHUS
3a/1auun

- COBI/ICHUE PE3YyIbTAaTOB
caMoaHaJIn3a U HKCIEPTHOTO
aHayM3a pa3paboTaHHOTO IJIaHa

3aHITHSIX TIPU
BBITIOJITHEHUH PadoT
1o y4eOHOM 1
MIPOU3BOJICTBEHHON
MPaKTHKE
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IIpuHuMaTh penicHus B
CTaHJApPTHBIX U HECTAaHAAPTHBIX

- besommbouHocTs  MPUHATHUSA
peumieHuss B CTAHAAPTHBIX |

Texymuil KOHTPOJIb
3HaHUHN —

CUTYallMsX M HECTH 33 HUX HECTAH/IAPTHBIX CHTYAIHSIX; VHIMBUTyaJIbHBIH
OTBETCTBEHHOCTb. OTpocC U
NpaKkTU4ecKas
IpOBEpKa.
Ocy1ecTBIATh IOUCK U -beicTpblii M TOUYHBI  TOMCK | DKCIIEPTHOE
HCIIOJIb30BaHNe WH(OpMaIUH, He0oOX0oaMMOM HHPOPMAIIHH; HaOIIOZICHUE U
HeoOxoumoi tst 3 PEeKTUBHOTO - Beimonnenue OIICHKA Ha
BBITNIOJTHEHUS TPO(PECCUOHANBHBIX npodeccuoHaNbHBIX 3a/1a4 C MPAKTUYECKUX U
3aja4, Mpo(ecCHOHANTBHOTO U IPUMEHEHHEM HOBBIX TEXHOJIOTUH | JIAOOPATOPHBIX
JMYHOCTHOT'O Pa3BUTHSI. JUTsL IPO(PEeCCUOHANBHOTO U 3aHITHSIX.

JIMYHOCTHOI'O pa3BUTHUA.

Hcnonp3oBath HHGOPMAITMOHHO-
KOMMYHUKAIIMOHHBIC TCXHOJIOT'MH
JUIS. COBEPILICHCTBOBAHUS
poeCCHOHAIBHON e TEIHHOCTH

- Pemenne HETHUIIOBBIX
npodeccuoHalbHbIX  3a7ad ¢
UCIIOJIb30BaHUEM Pa3TMYHBIX

MCTOYHUKOB MH(pOpMaLUH;

- OG0CHOBAHHOCTh UCIIOJIb30BAHUS
MH(}OPMaLIOHHO-
KOMMYHHUKAIIUOHHBIE TEXHOJIOTUU
Ui COBEPLIECHCTBOBAHUS
npodeccuoHaIbHON
JIeSITEJIbHOCTH.

Tekymuii KOHTPOJIb
3HAHUM —
paKkTU4YecKas
MpOBEpKa.
TectupoBanue.

PaboTath B KOJUJICKTHBE U KOMaH/Ie,
3¢ (deKTHBHO 00IIATHCS C
KOJIJIEraMH, PYKOBOJICTBOM,
MOTpeOUTEIIMU

- CoOmroienue Mep
KOH(UICHIIMATLHOCTH U
nH(OPMAIIMOHHON 06€30MaCHOCTH;

- Hcnons3oBanue IIPUEMOB
KOPPEKTHOTO  MEKJIMYHOCTHOTO
001eHus.

PyOexHbIil KOHTPOJIB
3HaHUHN —
HpaKkTU4ecKas
npoBepka. OneHka
noptdonuno.

Bbpath Ha cebst OTBETCTBEHHOCTSH 32
paboTy WIEHOB KOMAaHIbI

- IIpoBeneHne KOHTPOJIS KadyecTBa
BBIMIOJTHEHHOM pa0OThl W HECTH

PyOexHbIi KOHTPOJIb
3HaHUHN —

(TTOTYMHEHHBIX ), 32 pe3yJIbTaT OTBETCTBEHHOCTh B paMKax | MpaKkTH4YeCKas
BBIIIOJIHEHM S 3aJJaHUM. npodeccuoHanbHOM npoBepka. OneHka
KOMIIETEHTHOCTH, HopT¢OoIIHO.
CamocTosTENbHO ONPENEIATh - Opranuzanus caMoCTOATEIbHBIX | Tekyluil KOHTPOJIb
3aJa4u Npo(ecCHOHANTBHOTO U 3aHATUN pu W3YYEHUNU | 3HAHUH —
JIMYHOCTHOT'O Pa3BUTHS, npodecCHOHANbHBIX  3HAaHUW U | UHAUBHUAYaJIbHBIH
3aHUMAaTbCA CaMOOOPa30BaHUEM, OTEYECTBEHHOTO M 3apy0eXHOro | ornpoc. 3amuTa
OCO3HaHHO IJIAHKUPOBATh OTIbITA; TBOPUYECKUX,

IOBBIIICHHUEC KBaJII/I(i)I/IKaI_[I/II/I

- CBOEBPEMEHHOCTD u
OCO3HAHHOCTb TUTAHUPOBAHHUS
MOBBIIICHUS KBATH(UKAIUH.

MPOEKTHBIX PadoT.
Onenka noptdomamo.

OpHEeHTUPOBATHCS B YCIOBUAX
YacTOW CMEHBI TEXHOJIOTHH

B MPOeCCUOHATBHON

€S TEILHOCTH.

- AHamM3 W HCHOJBb30BAHUE
WHHOBAIIHA B obnactu
poQeCCHOHATBHON
JIeATEIbHOCTH;

- Pe3ynbTaTBHOCTH
WH(OPMAIIMOHHOTO  TIOMCKa B
YCIOBUSIX 4acToun CMEHBI
TEXHOJIOTUI B NpodeccHoHaTbHON
JESITEIbHOCTH.

Texymuit KOHTPOJIb
IIpaxTueckas
IIPOBEPKA.
noptdonuo.

OneHka
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