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PELIEH3USA
Ha padouyo y4eOHYH0 mporpammy npogecCuoHaJIbHOT0 MOIYJIA
«IIpoexkTupoBanre HMPPOBLIX YCTPOMCTB» ISl CIEUUAJTBHOCTH

09.02.01 KoMmnibloTepHbIe CHCTEMbI H KOMILIEKCHI

Pabouass yueOHasi mporpamma npo(eCCHOHAIBHOTO MOJYJI COCTaBJ€HAa Ha
624 yueOHbIX yaca, B TOM yHcie 128 dacoB 1a00paTOpHBIX U MPAKTUYECKUX
3aHATHH, a Tak ke 108 yacoB yueOHOM 1 108 yacoB NpOU3BOICTBEHHON MPAKTHKHU.

[Iporpamma coAep>KUT MOSICHUTEIBHYIO 3aMHUCKY, PACKPBIBAIOIIYIO CTPYKTYPY
U coJep)KaHhe MPOQPECCHOHATBHOTO MOAYJSl B pa3pes3e peanu3aliil yuyeOHOTo
TUTaHA CIEIUAIBHOCTH.

B paOoueli yueOHOW mporpaMMe JaHbl PEKOMEHAAUU U  CIOCOOBI
peanuzanu TpeOOBaHUN (elepalbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa K 3HAHUAM M YMEHHUSIM CTyIeHTOB. B paboueil yueOHON mporpamme
npodeccuonansHoro Moayis «IIpoekTupoBanue nUPPOBBIX YCTPOHCTB» yKa3aHbI
e U 337a4d, TpeOOBaHM K YPOBHIO OCBOCHUS COJEP)KaHUSA MOIYJS, 00BEM U
BUJIbI y4eOHON paboOThl, coAepkKaHUE JTUCUUIUIMHBI (TEMaTUYECKUH IUIaH,
COJIEp)KaHUE PAa3/AeNOB JUCIUIUINHBI), Y4EeOHO-METOAMYECKOe U MaTepuaIbHO-
TEXHHMYECKOE  OOEeCredYeHrne  MOMAYNsS, PpPEKOMEHAYEMBbIi  IMEpeYeHb  TeM
npakTHueckux 3aHATui. Conep)kaHue MpoTrpamMMbl 00ECTICUHBACT PEATH3AIMIO
OCHOBHBIX TpeOOBaHUM (enepallbHOTO IOCYAapCTBEHHOIO CTaHAapTa K YPOBHIO
HNOJIOTOBKMA  CIEUMAJIUCTOB  JIAHHOM  CHEUMaJbHOCTH  NpPU  U3YYEHUHU
poeCcCHOHATEHOTO MOIYJIS.

Pe3ynbraTromMm oOcBOeHUS y4uyeOHOW MpOrpaMMbl JUCUUIUIMHBI  SIBJSIETCS
HoJlyyeHUue OOydYarolMMMCS 3HAHUW M yMEHHH, 00ecreyuBarolMX OBJIAJCHHE
npodeccuonansubiMu (I1K) 1 o6mmmu (OK) komMneTeHIusMy 1Mo CeIuaibHOCTH.

PaGouas yuyeOHas mporpamma 10  NpPOGECCUOHATBHOMY  MOJYJIIO
«IIpoexktupoBanue U (QPOBBIX YCTPOMCTB» COCTOUT u3 IBYX
MEXIUCITUTUTMHAPHBIX KypcoB: «l{udposas cxemorexuuka» u «IIpoexktupoBanue
UU(POBBIX  YCTPOMCTB», UTO COOTBETCTBYET TpeOOBaHUSIM  (eaepaibHOTO
rOCyAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa K YPOBHIO MOJATOTOBKH
CHEIMAINCTOB CPEHEr0 3BEHA M UCIOJIb30BAHUIO TOJYYEHHBIX HaBBIKOB B
npoiiecce JaabHerIero o0y4eHus..

Penensenr: Uypkuna O.H., npenogaBarens TTXKT —
dbummana PI'YIIC




PELIEH3USA
Ha pado4yIo y4eOHYyI0 nmporpaMmy npogeccunoHaabLHOro MOIyJIst

«IIpoexTrpoBanue HUGPPOBBIX YCTPOHCTBY AJIsl CHEHHAJIBHOCTH

09.02.01 KoMmnibloTepHbIe CHCTEMbI H KOMILJIEKCHI

Pabouas yueOHasi mporpamma mpohecCHOHATBFHOTO MOJYJISI COCTaBJeHAa Ha
624 y4eOHBIX yaca, B TOM uuciie 128 YacoB J1a0OpaTOPHBIX M MPAKTHYECKUX
3aHATUH, a Tak ke 108 yacoB yueOHOM 1 108 yacoB mpoU3BOCTBEHHOM MPAKTUKH.

[IpencraBnenHas pabodas ydeOHas MporpaMma COACPKUT TMOSCHUTEIHHYIO
3aMHCKYy, PaCKPBIBAIONIYI0 CTPYKTYPY M COJAEpXaHUE TPOrpaMMbl B pa3pese
peanuzaruu yuyeOHoro rmiana crenranbHocTr 09.02.01 KoMnbloTepHBIE CHCTEMBI
1 KOMIUICKCHI.

B mporpamme naHbl peKOMEHJALMM W CHOCOOBI peanu3aluu TpeOOBaHUI
(denepaibHOr0 TroCyAapCTBEHHOTO O0pa3oBaTEIbHOIO CTaHAApPTa K 3HAHUSIM M
YMEHUSIM CTyJeHTOB. B paboueil yuyeOHON mporpamme MnpoghecCuoHAIBHOTO
monayis «lIpoekTrpoBanue NUPPOBHIX YCTPOUCTBY» yKa3zaHbl Leiau U 3amauu [IM,
TpeOOBaHMs K YPOBHIO OCBOCHHSI COACPKAHUS MOIYJsl, OOBEM M BHIBI Y4ECOHOU
paboThl, cofepKaHue AUCIUIUIMHBI (TEMAaTUYECKH IUIaH, COJICp)KaHUE DPAa3lesioB
JUCHUTUINHBI), y4eOHO-METOIUYECKOE U MaTEePUAIbHO-TEXHUUECKOE 00ecTieueHne
[IM, pekoMeHAyeMblii MEepeueHb TEeM NpakTHUuecKux 3aHsaTui. ConepikaHue
porpaMmbl  00€CTIEUYMBAET pPEATM3AIMI0 OCHOBHBIX TpeOOBaHUM (heaepalibHOTO
rOCyAapCTBEHHOTO CTaHJAapTa K YPOBHIO MOATOTOBKM CHEUUAIMCTOB JIaHHOMN
CHEUATbHOCTUA MPU U3YYEHHH NPO(ecCHOHaIbHOTO MOAyJs. PaccMarpuBaroTcs
TaKue pasjeibl, Kak JIOTUYECKHE OCHOBBI IU(PPOBONM CXEMOTEXHUKU, OCHOBBI
MPOCKTUPOBAHUS CXEM JIOTHYECKUX YCTPOHUCTB. OCHOBBI MHKPOIPOIIECCOPHOM
TEXHUKHA, a TaK J>K€ BOMPOCH pPa3pabOTKH ¥ KOHCTPYMPOBAHUS ITH(DPOBBIX
YCTPOWCTB U CUCTEM.

PaGouast yueOHasi mporpamma y4uThIBae€T MPUMEHEHHUE MOTYYaeMbIX 3HAHUUN
Py MPOXOXKACHUM YYEOHOW W TPEAIUITIOMHONW TMPAKTUK, a TaK K€ IMpHu
MOJTOTOBKE BBIMYCKHOW KBaTU(UKAITMOHHON PaOOTHI.

[Iporpamma mpegycMaTpuBaeT pa3sHOYPOBHEBOE OOYyUEHHE M OTpaXKaeT
WHIUBUYAIbHBIA TOAX0A K OOYyYaromuMcs, a TakK K€ BKIIFOYAaeT TeMAaTHYECKOe
MJIAHUPOBAHMWE, YYUTHIBAIONIEE MAKCHUMaJIbHYIO HAarpy3ky ©  4Yachl Ha
MPAKTUYECKUE 3aHITHS U CaMOCTOSITeNIbHYI0 padory. Takum oOpasom, naHHas
pabouas yueOHasi mporpamma mnpodeccuoHaibHOro moayis «lIpoexTupoBaHue
IU(QPOBBIX YCTPOHUCTB» MOXKET ObITh PEKOMEH/IOBAaHA JJISl TUTAHUPOBAHUS PaOOTHI B
cpeaHeM podeCCUOHATBHOM YYeOHOM 3aBECHUH 10 JaHHOM CIEUAIbHOCTH.

PeuienseHr: Moruwnun C.1O., HauanpHuk OTLI Ne3.9

«Tuxopeukas» Makpopernon Kaskas -



¢umman OA «Kommnanus Tpanctenekom»

COJEP)XAHHUE
CTp.

1 MACIIOPT PABOYEHN YYEBHOM ITPOI'PAMMBI 6
HPOPECCHUOHAJIBHOI'O MOAYJIA
2 PE3YJIbTATBI OCBOEHUS ITPO®PECCUOHAJIBHOT'O MOAYJIA 8
3 CTPYKTYPA U COAEPX KAHUE NPO®PECCUOHAJIBHOI'O MOAYJIsA 9
4 YCJIOBUSI PEAJIMBAIIMU YYEBFHOM ITPOT'PAMMBI 19
HPOPECCHUOHAJIBHOI'O MOAYJA
5 KOHTPOJIb 1 OLIEHKA PE3YJBbTATOB OCBOEHUS 21
MNPO®ECCUOHAJBHOI'O MOAYJIS (BUJA MPO®ECCUOHAJIBHON
JESTEJBHOCTH)

6 OCOBEHHOCTH PEAJIM3AILIAU PABOYEM YUEBHOM ITIPOTPAMMBI VIS 26
CTYAEHTOB- HUHBAJIN10B n JIMI C OI'PAHUYEHHBIMUA
BO3MOXHOCTAMM 310POBbS



1 MACHOPT PABOYEW YYEBHOU ITPOI'PAMMBbI
HPOPECCHUOHAJIBHOI'O MOAYJIA

[TpoexTrupoBanue HUPPOBBIX YCTPONUCTB

1.1 Ob6saacTb NpUMeHEHHUsI POrPaMMbI

PaGouass  ydeOHas mnporpamma mpodeccHOHATBFHOTO MOMyNs (majee pabodast
nporpamMma) — SIBJISIETCS YacThIO MPOTrpaMMbl MOJATOTOBKU CIEUAIUCTOB CPETHErO
3BeHa B cooTBeTcTBUH ¢ PI'OC mo cnermansaoctu 09.02.01 KomnbrorepHbie
CHCTEMbI U KOMILIEKCHI B YacTH OCBOCHHS OCHOBHOTO BHa MPo¢ecCHOHATBHOU
nesrenbHocT (BITM): IIpoekTupoBanue 1udpoBBIX YCTPONCTB U COOTBETCTBYIOIINX
npodeccruoHanbHbIX KomneTeHui (I1K):

[IK 1.1 BoimonasaTs TpeOOBaHHS TEXHUYECKOTO 3aJaHUsi HAa MPOEKTHUPOBAHUE
U(POBBIX YCTPOMCTB.

[IK 1.2 PazpabarbiBath cxembl HU(POBBIX YCTPOMCTB Ha OCHOBE HMHTETPAIbHBIX
CXEM Pa3HOM CTEIIEHU UHTETPALIVH.

[IK 1.3 Mcnonp30BaTh cpeacTBa U METOABI aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS
pu pa3padoTKe HUPPOBBIX YCTPOUCTB.

I[IK 1.4 IIpoBoauTh W3MEpEeHHs NAPaMETPOB IMPOEKTUPYEMBIX YCTPOWCTB H
ONpEAENATh OKA3aTeIu HaIeKHOCTH.

[1K 1.5 BeimonusaTe TpeOOBaHNS HOPMATUBHO-TEXHUUECKOU TOKYMEHTAIUH.

1.2 eau u 321244 MOYJIsl — TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHUS MOIYJIsl

C 1enplo OBJIAJIEHUS YKa3aHHBIM BUJIOM TPO(ECCHOHATBLHON ACSITENBHOCTH U
COOTBETCTBYIOIUMH MPOGECCUOHATBHBIMA KOMIIETCHIIMSIMU OOYYAIONTUNCS B XOJIE
OCBOCHHUSI MPO(HECCUOHATHLHOTO MOTYJIS TOJKEH:

UMemsb nPAKMuUYecKuil Onvlim:

— TNPUMEHEHHsS] HWHTETPaJIbHBIX CXEM pa3HOW CTETNCHH MHTETPAMH IPU
pa3paboTke MUGPOBLIX YCTPONCTB U MPOBEPKH UX HA paOOTOCTIOCOOHOCTB;

—  TIPOCKTUPOBAHMS ITUPPOBBIX YCTPONCTB HA OCHOBE IMAKETOB MPUKIIATHBIX
porpamm;

—  OIICHKM Ka4eCTBa M HAJICKHOCTH IHU(PPOBBIX YCTPOUCTB;

—  TNPUMEHEHHUS HOPMaTHUBHO-TECXHUYECKON JOKYMCHTAIIHH.

ymemb:

—  BBIMOJHATH aHAJN3 ¥ CHHTE3 KOMOMHAIIMOHHBIX CXEM;

—  TIPOBOJAUTH HCCIENOBaHUS palbOTHI IMU(PPOBBIX YCTPONCTB M MPOBEPKY HUX Ha
paboTOCTIOCOOHOCTS;

—  pa3pabaThIBaTh CXEMBI IIU(PPOBBIX YCTPOICTB HA OCHOBE MHTETPATILHBIX CXEM
pa3HOM CTENEHU UHTErPaLiH;

—  BBIMOJHATH TpeOOBaHHWS TEXHWYECKOTO 3aJaHusl Ha MPOSKTUPOBAHHE
U POBBIX YCTPOKCTB;



—  TPOEKTUPOBATH TOTIOJIOTHIO MEYaTHBIX mniar, KOHCTPYKTHUBHO-
TEXHOJIOTHYECKHE MOJIYJIU TEPBOro YPOBHSL C MPHUMEHEHHEM IIaKETOB
MPUKIIAHBIX TPOTPaMM;

— pa3pabarbIBaTh KOMIUIEKT  KOHCTPYKTOPCKOM  JTOKyMEHTAluu C
UCITOJIb30BAaHUEM CUCTEMBI aBTOMAaTU3UpOoBaHHOTO npoektupoanus (CAIIP);

—  ONpelessATh NMOKa3aTesd HAJeKHOCTH W JaBaTh OLICHKY KadyecTBa CpEJICTB
BbrurciutensHoi Texuuku (CBT);

—  BBINOJHATH TPEOOBAHUSI HOPMATUBHO-TEXHUUYECKOM TOKyMEHTALIUU;

3HAMb:

— apudMeTHYecKHe 1 JOTUYECKUE OCHOBBI IU(PPOBON TEXHUKHU;

—  mpaBuia opopMIICHUS CXeM HUPPOBBIX YCTPOUCTB:

—  NPUHIUIIBI TOCTPOCHUS IU(PPOBBIX YCTPOUCTB:

—  OCHOBBI MUKPOIIPOLIECCOPHON TEXHHKH;

—  OCHOBHBIC 33J1a4U U ATaIbl IPOCKTUPOBAHUS LIU(PPOBBIX YCTPOICTB:

—  KOHCTPYKTOPCKYIO IOKYMEHTAIMIO, UCIIOJIB3YEMYIO IIPU MMPOECKTUPOBAHUY;

—  YCIOBUSI  OKCIUTyaTallud  UUQPPOBBIX  YCTPOWUCTB, OOECIEUEHHE  HX
MIOMEXOYCTOMYMBOCTA M  TEIUJIOBBIX PEXUMOB, 3alIUTBl OT MEXAHUYECKHX
BO3JCHUCTBUN U arpECCUBHOM CPEIBI;

—  OCOOEHHOCTH NMPUMEHEHHSI CUCTEM aBTOMATHU3UPOBAHHOI'O MPOCKTUPOBAHUSI,
MAKETHI MPUKJIATHBIX TPOTPAMM;

—  METOJbl OIIEHKH KauecTBa U HaJEKHOCTH ITU(POBBIX YCTPOUICTB;

—  OCHOBBI TEXHOJIOTHYECKUX HporeccoB npousBoactsa CBT;

—  HOPMAaTHMBHO-TEXHUYECKYHK) JOKYMEHTALMIO: WHCTPYKLMUH, PETIIAMEHTHI,
MPOLEIYPBI, TEXHUYECKUE YCIIOBUS U HOPMATUBBI.

1.3 Kouu4ecTBO 4acoB HA 0CBOEHHE MPOrpaMMbl NPogecCHOHATBLHOT0 MOTYJIS:
Bcero — 624 yac, B TOM 4HCIIE:

Ounas ¢opma oOydeHus
MaKCUMaJbHOW yueOHOU HArpy3Ku 408
oOyyaroiierocs
00s13aTEIPHON ayIUTOPHOU YIeOHOMH 266
Harpy3Ku 00y4Jaromierocs
CaMOCTOSTEIILHON paOOThI 138
oOy4aronierocs
KOHCYJIbTAllMI 4
MPAKTUYECKUX U JIaDOPATOPHBIX 128
3aHITUN
y4eOHON NPAKTUKU 108
ITPOU3BOJICTBEHHON NPAKTHKH 108




2 PE3VJIbTATBI OCBOEHUSA [TPOGECCUOHAJIBHOI'O MOAYJIA

PGSYHBT&TOM OCBOCHUA IIPOrpaMMBbl Hp0®€CCHOHaHBHOFO MOOYJIA ABJISICTCA

OBJIaACHHUC

OOyJaromMMHUCss  BHIOM  TPO(PECCHOHATBLHON  NESTEIBHOCTH

IIpoexTupoBanne HM(PPOBHIX YCTPOIiCTB, B ToM urciie nmpodeccuoHanbabiMU (ITK)
u o6mmmu (OK) koMneTeHusIMu:

Kon HanmenoBaHue pe3yiabraTra 00y4eHHs

K 1.1 BoInonHATh TpeOOBaHUSI TEXHUYECKOTO 3aJlaHus Ha MPOEKTHPOBAHUE
1IU(POBBIX YCTPOMCTB.

[IK 1.2 Pa3pabateiBaTh  cxeMbl  IUQPOBBIX  YCTPOMCTB HA  OCHOBE
MHTErPAJIbHBIX CXEM Pa3HOM CTETIEHW UHTETPALIMH.

[IK 1.3 Hcnonp30oBaTh  cpeacrBa  HW = METOABI  aBTOMAaTH3MPOBAHHOIO
POECKTUPOBAHHUS MPU pa3pabOTKe HUPPOBBIX YCTPOUCTB.

[IK 1.4 [IpoBOUTE W3MEPEHHsI MAPAMETPOB NPOEKTHUPYEMBIX YCTPOMCTB U
ONPENENTh OKA3aTEIN Ha/IKHOCTH.

[IK 1.5 BoInonHATh TpeOoBaHUS HOPMATUBHO-TEXHUYECKON JOKYMEHTAIINH.

OK 1 [loHumMaTh CyIIHOCTP M COLMAIBHYIO 3HAUYUMOCTh CBOEH Oymyuiein
npodeccun, NPosIBIATh K HEH YCTOWYUBBIN UHTEPEC.

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh, BBIOUPATh THIIOBHIC
METO/bI U CIIOCOOBI BBIMOJHEHUSI MPO(EeCCHOHABHBIX 3ajlay, OLIEHUBATh
uX 3QPEKTUBHOCTh U Ka4ECTBO.

OK 3 [TpyHUMaTH pemIeHUs B CTAHIAPTHBIX M HECTAHIAPTHBIX CHTYAlUSX U
HECTH 32 HUX OTBETCTBEHHOCTD.

OK 4 OcymiecTBIATh MOUCK M HMCTIOJIB30BaHME HHQPOpPMALUU, HEOOXOAMMOU
st 3(QGEeKTUBHOTO  BBIMOJHEHUS  TpodeccHoHaIbHBIX  3ajad,
po¢eCCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK5 Hcnonb3oBath HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
podeCCHOHATLHON ACATSTLHOCTH.

OK 6 PaGotarb B KoyNiekTHBE U KoMmaHzae, 3(PQPEeKTHUBHO oOUaThCs C
KOJIJIETaMH, PyKOBOZCTBOM, OTPEOUTEIISIMH.

OK 7 bpatb Ha ce0s OTBETCTBEHHOCTh 3a pPa0OTy UJIEHOB KOMAaHJbI
(TOTYMHEHHBIX ), pE3yJIbTAT BHITIOJHEHHS 33 JaHHN.

OK 8 CaMoCTOSITENIbHO ~ OMpeNeNaTh  3aJayd  NpodeccHoHambHOTrO U
JUYHOCTHOTO PAa3BUTHA, 3aHUMAThCS CaMOOOpa30BaHHEM, OCO3HAHHO
TUIAHUPOBATH MOBHIIICHHE KBATHU(HUKAIINH.

OK 9 OpueHTHpPOBaThCSA B  YCIOBUSX YacTOM CMEHBI TEXHOJOTUHA B

npoecCuoHaIbHON AEITEIHLHOCTH.




3.1 TemaTtudeckuii miaaH npodeccuoHaabHOro moayJs «IlpoekTupoBanue nupoBbIX YCTPOHCTB»

3 CTPYKTYPA U COAEP KAHUE ITPOPECCHUOHAJBHOI'O MOAYJISA

O0bem BpeMeHHU, OTBe/ICHHbIH HA 0CBOEHHE MEKIMCHUIITIUHAPHOT O

IIpakruka
Kypca (KypcoB)
Bcero Oos3aTenbHast ayMTOpPHAS CamocrosiTeabHas padoTa
IIpousBoacTrBeHHast
4acos yuyeOHasi Harpy3Ka o0y4yaroumerocst o0y4armerocs
Koabl (10 npouitio
HanmeHoBaHus pa3ienos (maxc. B T.4.
NPOpECCHONATLHBIX npodeccHOHAIBLHOT0 MOTYJIsA yebHas B T.4., HaCOB B | v .06 CrennaibHoOCTH),
KOMITeTeHIHiA p Ay ¥ J1a0opaTopHbIe KypcoBas T 4yeOHas, 4ACOB
Hazpyska u | Bcero, paboTel U Bceero, | koncyJib- ’ 49acoB
padora KypcoBas eciu npedycmompena
npakmuku) | 4acos | mpakTHYecKHe 4acoB Taluu
(mpoekr), pabora paccpedomoyenHas
ST, 49acoB (mpoekT) npakmuxa)
4acoB i
1 2 3 4 5 6 7 8 9 10 11
MK 1-2 Paznen 1 Ludposas - -
CXEMOTEXHHUKA 200 132 58 66 2 - -
IIK 3-5 Pa3nen 2 IlpoexktupoBanue
1H(pPOBBIX YCTPOICTB 208 134 70 72 2 108 108
YuyeOHasi mpakTHKa, 4acoB 108 _
IIpon3BoacTBeHHAs1 NMPaKTHKA, 108 -
4acoB
Bcero: 624 266 128 - | 18] 4 - 108 108




3.2 Copepxanre o0ydeHHs 110 podeccuoHabHOMY Moy (ITM)

HaunMeHoBaHue pa3jeioB
npogeccuonanbHoro moayJs (IIM),
MEXKIUCHUIIUHAPHBIX KYPCOB
(MIK) u Tem

Copep:xaHue y4eOHOT0 MaTepHuaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKUE

3aHATHS, CAMOCTOSATEIbHAsl padoTa 00y4alomuXxcs, KypcoBasi padoT (MPoeKT) (eciu

npedycmomperul)

O0beM yacoB

YpoBens
OCBOCHUS

1

2

Pazgen IIM. 01 Beenenue B
H(POBYIO CXEMOTEXHHKY

200

MJIK. 01.01 Hudpposas
CXeMOTEeXHHKA

132

Tema 1.1 OcHoBbI LMPPOBOIi
CXeMOTEeXHUKH

Conep:xanue

24

1.

OcHoBHBIE IPUHIMIBI HH(POBOIi 3JIEKTPOHNUKH

ba3zoBbie OHATHS: CUTHAI, JICKTPUUCCKUIN CUTHAJI, aHAJIOTOBBII CUTHA, I(POBOi
curHai, mugdposoe ycrpoiictso (I1Y). Buaps! n mapameTpsl IMITyJIBCHBIX CUTHAJIOB.
Knaccudukanus 1Y (¢ «xecTkoi» u nporpaMMupyeMoit Torukoit padotsr;, LY
KOMOWHAIIMOHHOTO | TI0CJIEA0BATEIEHOCTHOTO THIIOB; ACHHXPOHHBIC H CHHXPOHHBIC)

Jlornyeckue ocHOBBI UM (POBO TEXHUKH

Byness! (nepexitouaTenbHble) QyHKIUH: TOHATHE, OCHOBHBIE JJIEMEHTApHBIC
¢ynkipn. CocTaBiIeHNEe TIEPEKII0YaTeNbHBIX (DYHKIHH.

PaznuasbIe pOpMBI IpECTABICHNS IEPEKIIOUATENbHBIX (DYHKIMN: CIIOBapHas,
TaOnuYHAas, aHAJIUTHYEeCKas1, rpadryeckKas.

3aKOoHBI ¥ TOXKIECTBA alNTreOphl JOTHKH.

basuc OyneBbix GyHKIui. MunumanbHbiid 0a3uc. CoBepilieHHAas AM3bIOHKTHBHAS
HopManbHas ¢popma (CAHD). CoBepiueHHasi KOHBIOHKTHBHAsI HOpMaibHast opma
(CKH®).

MunnMu3zanus Jorudeckux GyHknuid. Metoas! munnmusanmu (Ksaitaa, Beitua,
Kapwno, [Terpuka)

Ba3oBble Jornyeckue 3j1eMeHThI

bazoBble JIOTMUECKHE SJEMEHTHI: CXEMBI, YCIOBHBIE Tpaduieckue H300pakeHHs,
BpPEMEHHBIC THarpaMMBl.

DNeKTpUYecKne CXeMbl W MPUHIOUN paboTel 0a30BbIX 3memeHToB TTJI m KMOIIL
Amnanuz napamerpoB 6a30oBbIx sneMeHToB TTJI m KMOII. Conpsikenne 3iieMEHTOB
cepmii TTJI m KMOIIL TIlpeobpa3zoBaTenn ypOBHEH JIOTHUECKHX CHUTHAJIOB.
IIpoextuposanne 6a30BbIx anemenToB TTJI u KMOIL

OCHOBBI POEKTUPOBAHUSA CXeM JIOTHYECKUX YCTPOICTB.

DTarbl IPOSKTUPOBAHUS CXEM JIOTHIECKUX YCTPONCTB M MX COJEpKaHHWe. AHAIU3 U
CHUHTE3 KOMOMHAITMOHHBIX YCTPOMCTB.

IIpoextupoBanne B MoHOPyHKIHOHANBHOM 0Oazuce JIO «M-HE», «AJIM-HE».
OcoOEHHOCTH TMPOCKTHPOBAHHUSI C YAaCTHYHO ONPEIACICHHBIMU  YPaBHEHUSIMHU
(byHKIUSAMI) CBS3U «BXOJ - BBIXO.
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IIpakTHyeckue 3aHATHSA

10

1. I HWccnenoBanue pabotsl 6a30BbIxX 3nemenToB TTJI
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HWccnenosanue pabotsl 6a30BbIx 3nemenToB KMOIT

Munnmuzanyst QyHKIMHE MeTo1oM Beiiua.

MunnmMusanus QyHkimy MetonoM Keaiina

SIFNISIN

ITocTpoeHne cxem JIOTHYeCKUX YCTPOICTB B 3a1aHHOM 0Oasuce

Tema 1.2 Iludpossie ycTpoiicTBa Copaepxanue 30
MOCJIeI0BATEILHOCTHOTO THIIA 1. | TpurrepHsble ycTpoiicTBa 18
Hasnauenwe, kinaccudukanms TpurrepoB. RS-Tpurrepel, uX NpUMEHEHHE.
Crartnueckue u nuHammudeckue D-tpurrepsl. IIpumeps! HHTErpalbHBIX MHKPOCXEM
D-tpurrepos, nx npumenenue. Cuetnsie T-Tpurrepsl. YauBepcanbasie JK-tpurrepsr,
peanu3anysg Ha MX OCHOBE TPHUITEPOB NPYIHX THUMOB. IIpuMepsl HHTETrpaIbHBIX
mukpocxeM JK-Tpurrepos. JIByxcTymeH4YaTsle TpPUITEPHI: NPUHLUI ICHCTBUS;
CXEMHasl pean3alysl.
2. | Perucrpsbl
OCHOBHBIE OIPEACICHUS; TApaMETPhl U XapaKTEPUCTHKH PETHCTPOB; KiIacCU(pHUKALIUS
peructpoB. IlapannensHble, MocienOBaTENbHBIE (COBUTAIOIINE), PEBEPCUBHBIE U
YHUBCPCAJIIbHBIC PETUCTPHI: NPHUHIHAII ﬂeﬁCTBHH; CXEMHad peain3anus, MpUMEHCHUA.
HNC perucrpos.
3. | /IBoM4HbIE CUETUYHKHU
Haznauenue, kiaccudukanmys, napameTpsl CYETUUKOB. AcCUHXpOHHBIE
CYMMUPYIOIIHUC W BBIYUTAIOMINE JABOUYHBIC CUHCTUYHKH. CI/IHXpOHHI)Ie, PEBECPCUBHBIC
cuetunkd. [Ipumepsr MC c4eTInKoB pa3iIMIHBIX THIIOB.
4. | enuTesau 4acTOThl MMIYJIbCHOM MOCJIEI0BATEIBHOCTH
Jlenureny 9acTOTHI: MPUHIMI ASHCTBUS; TpUMEHeHus. [lenurenu ¢ GUKCHPOBaHHBIM
U NPOTrpaMMHpPYEMBbIM 3Ha4eHUsIMH Koddduimenta nenenns. KackagHele pennTenu
Y4aCTOTHI
IIpakTHYyecKkue 3aHATHSA 12
1. | UccnenoBanue paboThl TPUTTEPOB B MHTETPAIIbHOM HCIIOTHEHHH
2 | UccnepoBanue paboThl CABUIOBOTO PETUCTPA.
3 | UccnenoBanue paboThl CyMMHPYIOIIETO JBOMYHOTO CYETUYNKA
4 | IlocTpoeHue nenuTeneii 4acToTh C 331aHHBIM KO3 (UINEHTOM JIeICHHS
5 | IlocTpoeHne cxeM TPUITEPOB B pa3INIHbIX Oa3zucax
6 | Onmcanue napaMeTpoB M PeXMMOB PadOThI perucTpa Ha npuMmepe KoukpetHor MC
Tema 1.3 Iludpossie ycrpoiicTa Copaepxanue 32
KOMOMHALHOHHOI0 THIIA 1. | DemudpaTopsl, mudpaTops 14
Haznauenue, knaccudukamnus, odgactu mpuMeHeHus aemudparopoB. CHHTE3 cxem
OJTHOCTYNEHYaThIX (NMMHeWHbIX) nemmdparopoB. OpraHuzanuss paboThl  CcXeM
JnendpaTopoB B MHTErpaibHoM ucrionHeHud. lludparopsl: HazHayeHUE, CXEMBI,
obyactn mpuMeHeHHs. [IpuMepbl HHTErpajbHBIX MHKpPOCXEM JemundpaTropoB H
mudpatopos. KackagupoBanue nemmndparopoB (HapallMBaHUE YHCIIA BHIXOJIOB).
2. | IIpeodpa3oBaTesin KOAOB

HpeO6paBOBaT€J'H/I KOJOB: HA3HAYCHHUEC, YCJIOBHBLIC 0603Ha‘IGHI/IH, BUbI. HpI/IHIII/IH
HeﬁCTBHH Hp€O6pa30BaTeH€fI KOIOB. HpI/IMCpLI HWHTCTPAJIbHBIX  MHUKPOCXEM
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npeoOpasoBareseil KomoB.

MyJIbTHILIEKCOPBI, 1eMYIbTHILIEKCOPBI

Hasnagenme w npuHOMOD paOOTBl MYNBTHIIEKCOPOB U JIEMYJIBTHIUIEKCOPOB.
IlocTtpoeHne Tabmul WCTHHHOCTH  MYJNBTHILIEKCOPOB,  AEMYJIbTHIUIEKCOPOB.
[IpoexTnpoBaHne CcXeM MYJIbTHIUIEKCOPOB, JIEMYJIBTHIUIEKCOPOB C Pa3INIHBIM
YHCIOM BXOAHBIX M  BBIXOAHBIX CHUTHaNOB. JlemmdpaTopel B  KadecTse
JEeMyIbTUIUICKCOPOB. IIpuMeHeHne MyJIbTHIUIEKCOPa B KadeCTBE YHHBEPCAIBHOTO
JIOTHYECKOT'0 JIEMEHTa, B KauecTBe KojonpeoOpazoBarels.

JIBOMYHBIE CyMMAaTOPbI, BBIYHTATEIH

JIBOMUYHBIE CYMMAaTOpbl: OCHOBHBIC IIOHATHUS U OIPEICIICHUS, IapaMeTpbl U
XapaKTEPUCTUKU CYMMaropoB. IlomycyMmaropsl ¥ OAHOpa3psIHbIE CyMMAaTOpBL.
IIpoexTupoBaHue MHOTIOpa3pAgHBIX JABOMYHBIX cymMmaTopoB. HWC 1BOMYHBIX
CyMMAaropoB. JIBOMYHBIE CyMMATOPbl — BBIYUTATENH.

Hudposbie kOMnapaTopsbl

Hasznadenue B npuHIMI padboThl IU(POBBEIX KoMItapaTopos. [locTpoerHue cxem
OJTHOPA3PSIHBIX © MHOTOPA3PSIIHBIX KoMIapaTtopoB. Kommapartops! Ha Oa3e
JgBonuHbIX BeranTareneil. IC mudpoBeIX KOMIapaTopos.

IIpakTnyeckue 3aHATHSA

18

[TpoexTnpoBaHue U HCCIeI0BaHNUE ACIN(PATOPOB

[TpoexTnpoBanue U nccie0BaHue MH(paTopoB

CuHre3 npeobpaszoBartens KOJ0B

HpOGKTI/IpOBaHI/IG 1 UCCJICAOBAHNE MYJIbTUIIIICKCOPOB

HpOGKTI/IpOBaHI/IG 1 UCCJICAOBAHNE NCMYJIbTUIIJICKCOPOB

HccnenoBanue paboTsl cymMmMaTopa

HpOGKTI/IpOBaHI/IG MHOTOpa3pAAHbIX ABOUMYHBIX CYMMATOPOB

[TpoexTupoBanue cxeMsl G pPoOBOro KoMHaparopa.

Olo|N|jo|g|njwin|F-

HOCTpOCHI/Ie CXEM MYJIbTUIIICKCOPOB U ACMYJIbTUIIJICKCOPOB C Pa3JIMYHbIM YUCJIOM
BXOOHBIX U BBIXOJHBIX CUTHAJIOB

Tema 1.4 CxemMoTexHuKa HHPPOBBHIX
yerpoiictB Ha ocHoBe BUC, CBUC

Coaep:xanue

20

1

3anomMuHaOLIMe YCTPOCTBa

OcHOBHBIE TIapaMeTpsl U XapaktepucTuku 3Y; xinaccudpukanus 3Y. OnepaTHBHEIC
3armomuHaromue ycrpoictBa (O3Y). Ilpurmmn neiictBus O3Y. Cratmueckue u
muaamndeckne bBUC, CBUC O3Y. CrpykrypHas cxema moxyist O3VY. IlocrosHHbIE
3anmomuHatomme  yctpoiictBa  (II3Y). PasmoBumnoctm BUC, CBUC II3V:
IpoTpaMMHpyeMble  MAacKHpOBaHHEM  (M3TOTOBHTENEM);  IPOTPAMMUpPYEMEIE
M0JIb30BaTENIEM; TiepenporpaMmupyemMelie. CTpykTypHas cxema moxayis [13V.

Hudpo-ananorossie H aHATOro-U(ppoBLIE NPeodpasoBaTeIn

Jluckperm3anus ~ HENPEPBIBHBIX ~ CHUTHANOB.  [IpwHIMN  aHamoro-mudpoBoro
npeobpasoBanus. Tumbl, mapamerpsl U 3iemeHTsl AIIl. CxemHble peanuzanuu
aHanoro-udpoBeIx  mpeodOpazoBareneil. [lapamerpel u  amemeHTHl  1H(pPO-
aHajoroBoro mnpeoOpasosatens. [lpuHnunuansHas cxema I[AIl.  Cxemuble
peanusanuu LIATIL. OcnoBnble xapakrepuctuku AT u HATIL. ITpumepst BUC, CBUC

10
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aHaIo0ro-1MQppPOBBIX U HU(PPO-aHATOTOBBIX IIPeoOpazoBaTelIeii.

3 | IporpaMMupyeMble JIOTHYECKHE MATPHIIBI
[Iporpammupyemsbie orudeckue Marpuusl (I1JIM): HasHaueHuwe u KinaccuuKanys.
IIporpammupyemsre normdeckue wuHTerpanbHble cxembl (IIJIMC): nasHadeHne u
kinaccuukanus. IIpoekTHpOBaHWE THIIOBBIX y3JI0B HA OCHOBE HPOrPaMMHUPYEMBIX
JOTWYECKUX MATPHUI] ¥ HHTErpalbHBIX MHKpocxeM. [Iporpammmpyemas MarpudHas
soruka (ITMJT).

4. | Kourpoub nugpoBbIX yCTPOiCTB

Tumel KOHTPOIUPYEMBIX yCTPOHWCTB. KOHTPOIb UYETHOCTH (HEYETHOCTH) KOJOBBIX
cioB. KoHTpoms nyOnmmpoBaHHMEM, MaKOPHUTApHBIH KOHTPOJIb; X COJEpPXKAHHE H
npuMeHeHue. [IpuHnun neiicTBUs U cxeMa MaKOPUTAPHOIO 2JIEMEHTA.

IIpakTHYecKkue 3aHATHS 10
1 | Uccnenosanue padbotsl AL xonkperHoit UC
2 | Uccnenoranue padbots! IIAIT konkperHoit UC
3 | IIpoextupoBanue Mojyseit 3Y TpedyeMol HHOPMAIIMOHHOW €MKOCTH U CTPYKTYPBI
4 | TlocTpoeHHe TUIOBBIX Y3JIOB Ha IIPOrpaMMHUPYEMON MaTpUYHOMN JIOTHKE
KOMOHMHAIIMOHHOTO TUIIA
5 | Ompezesnenue NpaBMILHOCTH HHPOPMAIIMU METOAOM KOHTPOJIS 110 MOJYIIIO
Tema 1.5 OcHoBBI Conep:xanue 10
MHKPONPOLECCOPHOH TEXHUKH 1 | O6ume cBenenns 6
Muxpomnpoueccops! (MII). Mukpomnporeccopuslie koMiaekTsl (MIIK). OcHoBHbIe
omnpezenenus. Knaccugpukauns MII.
CrpykTypHast cxeMa U IIPUHITUIT TOCTPOCHUS MUKPOKOMITBIOTEPOB. XapaKTepHUCTUKU
HEKOTOPBIX OTeUECTBEHHBIX 1 3apyoOexHprx MITK BUC.
2 | Mukponpoueccopnbie ycrpoiicrea na MITK
Oo6mme cBexenus o mukpornpoueccoproit cucreme (MKIIC) u ee cocraB. Cucrema
coenuaeHns 6:10koB MKIIC. CtpykTypa MII.
[puanun gyskimonupoBarus MI1.
IIpakTHyeckue 3aHATHSA 4
1 | W3ydenue cTpyKTYpHOii CXeMbI MHKPOIIPOLIECCOPA
Tema 1.6 Pa3padorka cxem Conep:xanue 16
uHQpPOBLIX YCTPOIICTB HA OCHOBE 1 | Hudposbie cHCTEMBI. 12
HC pa3Hoii cTeneHn MHTErpauuu 3anauw, BeinosiHseMble npposbiMu cucteMamu (L[C) mo ympasieHuio
YCTPOHCTBAMH, BBITIOJTHEHHUS BBIYHUCICHUH, Tpeodpa3oBaHus HH(OPMAIIHH.
[IpoexTupoBanue CTPYKTYpHI U pa3paboTKa NPUHIUIIOB B3auMoAencTBHs y3i10B LIC.
[TocTpoeHue cXeMBbI ANEKTPUIECKON MPHHINTHATFHON. Pekomeraanmu mo BeIOOpY
nC.
2 | Mpumepsl pa3padoTKH cXeM
YcTpoiicTBa CONpsKEHNST TaTYUKOB (PU3WIECKUX BEITMUUH C KOMITBIOTEPOM.
VYerpolicTBa MHAMKALMY U CUTHAIM3ALUK. Y CTPOMCTBA YIIPABIECHUS IPOMBIILIIIEHHBIM
obopynosanueM. L{udposbie renepaTtopsl curHainoB. Mi3MepuTenbHble yCTpoicTBa.
4

HpaRaneCKne 3AHATHHA

13




| 1 | Pa3pa6orka cxembl MdPOBOro ycTpoiicTBa

CamocrosiTe1bHast padoTa nmpu u3ydeHun pasaesaa IIM 01. 66
Cucremarnueckas IpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH 1 crielMalIbHOM TeXHHYECKOH IMTepaTyphl (110 BOIpocaM K
naparpadam, TiaaBaM yaeOHBIX IIOCOOHIA, COCTaBICHHBIM MPEIIOIaBaTeIIeM).
IToaroroska Kk 1aOOpaTOPHBIM M IIPAKTHYECKUM pabOTaM C HCIOJIb30BAHNEM METOAMIECKUX PEKOMEH AN IPEenoaaBaTes,
odopmieHre Tab0paTOPHO-TIPAKTHIECKUX PadOT, OTIETOB M MMOATOTOBKA K UX 3aIHTE.
CaMocTosTenpHOE N3yUeHHe MTPAaBHJI BEIIOIHEHHUS YepTekei u TexHonormdeckon fokymenTanuu mo ECKJ] u ECTIL
KoHcynpTamym npyu NOArOTOBKY K 3K3aMEHaM 2
Pazgen IIM. 01 Pa3padorka u 208
TEeXHOJIOTHs IU(POBBIX YCTPOMCTB
MJK. 01.02 TIpoexkTupoBaHue 134
IH(PPOBLIX YCTPOIICTB
Tema 2.1 OOmmue cBeeHHs 0 Conep:xanue 10
KOHCTPYKIMSAX HU(PPOBBIX 1 | O6mue nosokeHus. 10
YCTPOWCTB B yCJI0BUSX HX JKv3HEHHBI LMK TEXHUYECKOH CHUCTEMBI M ero crpykrypa. KoHuenmus u
IKCIIyaTAlMH METOZONOTUS KOMIBIOTEPHOI'O COMPOBOXKJCHHUA IIPOLIECCOB JKU3HEHHOTO IHKJIA
mpenuii (KCITA (CALS) — texuonorum). OOmias cTpyKTypa OpraHU3aIlMOHHO-
texHuueckoil cuctemsl KCIIN.
2 | YcioBus KCIUIyaTalMHd IH(POBBIX YCTPOiCTB
KnumaTtndeckne ¢aktopel. Mexanndeckue ¢akTopsl. PanmannoHHbIE (aKTOPHI
[TapameTpbl BO3AECHCTBYIONIMX KIMMAaTHYECKUX (AKTOPOB JUIA PA3IUYHBIX TPYIII
ycTtpoiictB. Kinmarnyeckoe ucnoiaHeHue usaenui. Kareropuu KOHCTPYKIMHM amst
Pa3IMYHbBIX YCIOBHH IKCIUTyaTALIUH.
3 | I'pynnbl noka3zareJieii KauecrBa
OKCIUTyaTallMOHHbIE ¥ HSKOHOMHYECKHE ITOKa3aTelln Ka4yecTBa KOHCTPYKLIUH
1 (pOBOH TEXHUKH U MX Ha3HAYCHHE.
4 | Tpe6oBaHus, NpeabsiBIsieMble K KOHCTPYKIHH aNNapaTypsl
TakTuko-TexHU4Yeckne TpeOoBaHMsA. KOHCTPYKTHBHO-TEXHOJIOTHYECKHE TPeOOBAaHUS.
OKcrutyaTanimoHHble TpeboBaHus. TpeOoBaHMA MO HAAESKHOCTH. DKOHOMHUYECKHE
TpeOOoBaHUsI.
Tema 2.2 Pa3zpadoTka uu(poBbIX Coaep:xanue 18
YCTPOIICTB M cHCTeM 1 | Cranpapru3anmsi KOHCTPYKIHUA. 12

OCHOBHBIE TTOHATHS.

2 | EnuHas cucTeMa KOHCTPYKTOPCKOi 10KYMeHTauu
IIpumenenue. TepMUHOJIOTHS.

3 | OcHOBHBIE 32Ja4YH M TANBI NPOEKTHPOBaHUS HUPPOBLIX YCTPOHCTB
[ocnenoBaTenbHOCTD 3TANoB Pa3pabOTKH TU(GPOBBIX YCTPOHCTB. DTaIlbl pa3paboTku
KOHCTPYKTOPCKOH nokymeHTarmu. [Iponece pa3paOoTKH HOBOTO M3IEIHSL.

4 | KoHcTpyKkropckasi A0OKyMeHTALUSI

Buzpl KOHCTPYKTOPCKHMX JOKyMEHTOB. I'padnueckiie KOHCTPYKTOPCKHE TOKYMEHTEI.
TekcToBbIE KOHCTPYKTOPCKHE JOKyMEHTHI. Kitaccndukanust KOHCTPYKTOPCKUX
JnokymeHToB. O003HaueHus (M GPbI) KOHCTPYKTOPCKUX JOKYMEHTOB. TpeboBaHus K
BBITIOJTHEHHIO Tpa)UIECKUX KOHCTPYKTOPCKUX JIOKyMeHToB. TpeOoBaHus K
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BBITMTOJTHECHHUIO TCKCTOBBIX KOHCTPYKTOPCKUX JOKYMCHTOB.

5 | CxeMHasi JOKYMeHTAIUS
Buaer u Ttunmel cxem. CoctaBnsmoomue 4YacTd cxeM. [IpaBuna BBITIOJHEHUS
SJIEKTPUYECKUX CXEM.

6 | Equnasi cHCTeMA TEXHOJIOTHYEeCKO# JOKYMEHTANHH

TexHonoruueckue JOKYMCHTHI. CTaJJI/II/I pa3pa60TKH TEXHOJIOTUYECKOM
JOKYMEHTAIINN. OCHOBHBIE TEXHOJIOTHUYECKUE JOKYMEHTEI.

IIpakTnyeckue 3aHATHSA

1

W3yuenne 00pa3oB KOHCTPYKTOPCKHUX JOKYMECHTOB

2

Nzyaenne [OCT Ha mpon3BOACTBO U SKCILTYaTANIO BEIYHCINTEIHHON TEXHUKH

3

W3zyuenne ¢ npaBunaMu 0pOpMIICHHUS CXEMHOH JOKyMEHTAINH

Tema 2.3 DiemeHTHAs U
KOHCTPYKTOPCKO-TEXHOJIOTHYecKast
0a3a uM(PPOBBIX YCTPOHCTB U
cucremM

Copep:xanue

24

1

MopyabHbIil IPMHIMII KOHCTPYHPOBAHUS

MonynbHeli NPUHIMIT  KOHCTPYHPOBaHWS. YPOBHM KOHCTPYKTHBHOM HEPAPXHH.
[IprHIMOBI MepapXUUecKoro KOHCTpyupoBaHHA. CTaHZapTH3alMs NIPU MOIYJIEHOM
NPUHIUIE KOHCTpYHpoBaHMA. [IpuMepsl opraHuM3anyuu HEepapXud B KOHCTPYKIMAX
CBT.

Mopayu HyJ1eBOTO YPOBHS

JIUCKpETHBIE TACCUBHBIE U aKTUBHBIE KOMIIOHEHTBI. IHTETpaJIbHbIE MUKPOCXEMBI.
OCHOBHBIE BHJIbI KOPITycOoB. KOMIOHEHTHI HENPaBUIbHOW ()OPMBI (MHAYKTHBHOCTH,
MepeKIIoYaTeNd, aKyCTUIeCKe KOMIIOHEHTHI).

KoncTpykuuu Moay.ieii HU3IINX U BBHICIIMX HepapXH4yecKUX YPOBHeIi
KoHcTpykuuu Moysnel HU3IMNUX HepapXUIecKHX YPOBHEH Ha OCHOBE I€YaTHBIX IJIaT
U TEHJICHIIMH UX COBEpUIeHCTBOBaHUA. OCHOBHBIE TPeOOBaHUS, NMPENbIBIIEMBIE K
T33am. Xapaxrepuctuku TO30B. BapuaHTBl yCTaHOBKH KOPITYCHBIX HAaBECHBIX
3JIEMEHTOB Ha IuiaTel. Kpemienne u nojcoequHeHHe OSCKOPIYCHBIX 3JIEMEHTOB Ha
miaTel. OcOOCHHOCTH KPUCTAJIOHOCHUTEIEH, MPAUMEHSIEMBIX B 3apyOexHBIX DBM.
KoncTpykuuu Moayneld TeXHUUECKUX cpeacTB DBM BrICHINX HEPAPXUUECKUX
YpOBHEH.

DileKTpHYecKHe coeANHEeHUs

Haznauenue JNEKTPUUYECKUX COEIMHEHUN. Crioco051 KOHCTPYKTOPCKO-
TEXHOJIOTHUECKOH peaNu3alui NIEKTPUUYECKHX COEIUHEHUH MEeXIy MOAYISIMH U
AIIEMEHTaMH. DJIEKTPUYECKHEe XapaKTePUCTUKH IPOBOAOB M Kabenel, MpuMeHsIeMbIX
B TexHHueckux cpenactsax IBT. Konrtaktable coennHenus. [lapameTps! pa3beMHBIX
COEJIMHUTEIIEH.

12

HpaRaneCKne 3AHATHHA

12

1

W3ydenne KOHCTPYKIMH 00pa3IioB CHCTEMHOTO OJ0Ka M Mepu(epUilHBIX YCTPOHCTB
nepcoHaNbHBIX DBM.

M3ydenne 0O6pas3oB NeYaTHBIX IJIAT.

N3ydenne 06pa3noB COeANHUTENBHBIX Kabeneil 1 IpoBOJOB

Nzyaenne tpebosanuii [OCT k koHCTpyKuHmsam 111

abhlw|iNn

N3ydenune nmpasun komnonoBkd DPK Ha mosepxnoctu [1I1. PacueT nx rabapuTHBIX U
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YCTaHOBOYHBLIX Pa3sMEpOB

6

Onpepnenenue mwiomanu u pasmepos 111

Tema 2.4 IIpoekTHpoBanue u
pacyeT ne4YaTHbIX 1T

Conep:xanue

44

1

OcHoOBHBIE BU/IbI NEYATHBIX IJIAT U 0COOCHHOCTH HX KOHCTPYKIIHH
[evatnsle mnatel. O6mue TpedoBanus k [II1. Buapl nmeuarHsix rmat. Martepuaib
nzrotosnerus [1I1. Korcrpykrusasie ocobernoctu [1I1. Kimaccrr Tognoctn I111.

JJIeMeHThI pacueTa 3JIeKTPHYEeCKUX NapaMeTPOB NMeYaTHBIX IUIAT
MerToauKa ONpeAeIeHuUs: COIPOTUBIICHHS IIPOBOHHUKA, TOCTOSHHOTO M IEPEMEHHOTO
TOKa B MPOBOJHUKAX, MTAJICHNE HANPSKCHUS, EMKOCTH.

IIpaBuiIa KOHCTPYUPOBAHMS NMEYATHBIX IJIAT

Pasmepel mnmar ¥ NPOSKTHPOBAaHME KOHTAKTHBIX IUIOHIAZIOK IIOJ Ppa3lIMIHbBIC
3JIEKTPOHHBIE KOMIIOHEHTH. HopMaTWBHas IOKyMEHTalMs M PEKOMECHIALIUH II0
MIPOEKTUPOBAHHUIO Y3JIOB Ha NMEYATHBIX IIJIaTaX I IOBEPXHOCTHOTO MOHTaXa

ABTOMATH3MPOBAHHOE POEKTHPOBAHHUE MEYATHBIX IJIAT

Cuctembl aBTOMaTH3MpoBaHHOTO TpoektupoBanua. Crpykrypa CAIIP. CAIIP
pamrosnekTporHoi ammaparypel.  Kmaccugukamuss CAD/CAM-cuctem. 00630p
COBPEMEHHBIX OTEYECTBEHHBIX M 3apyOeXHBIX cHUCTeM. [lakeThl NPUKIAJHBIX
NporpamMM Uil TIPOEKTHPOBAHUS CTPYKTYPHBIX, UIHM(POBBIX, aHAIOTOBHIX U
cMenraHHbIX cxeM. CHCTeMbl IPOCKTUPOBaHMs MeyaTHbIX MiaT. CucreMa CKBO3HOTO
MPOEKTHPOBAHMS PAANOIICKTPOHHOHN almapaTypsbl.

10

IIpakTnyeckue 3aHATHSA

34

HSy‘ICHI/Ie CHUCTCMbI ABTOMATU3UPOBAHHOT'O MTPOCKTUPOBAHMS NICYATHBIX I1JIAT

Co3aHne cUMBOJIBHBIX H300pakeHmid POK.

Co3aHne KOHCTPYKTHBHO — TEXHOJIOTHIecKoro oopasza POK.

DopMupoBaHUe NPUHIMITHAIBHOMN JICKTPHUECKOM CXEMBI.

Coznanue koHctpykrusa [1I1.

TpaccupoBka coequnenui I1I1.

CocraBnenne crienudukanmn Ha [111

IToaroroska u oopmiienne paboyel TOKyMEHTAIlMH Ha MPOEKTHPYEMOE YCTPOICTBO.

O O|NO|OA(W|N|F-

Wzyaenune tpedoBanuii [OCT k koHCTpyKImsm 111

[ERN
o

Nzydenune nmpaBun kommnoHoBku DPK Ha moBepxHocTH [1I1. Pacuer ux rabapuTHEIX U
YCTaHOBOYHBIX Pa3MEpOB.

11

Onpenenenue momanu u pasmepos 111

Tema 2.5 Obecneuenue
HOMeXOyCTOﬁ‘ll/IBOCTH MU TECILJIOBBIX
pexuMoB

Coaep:xanue

12

1

3amuTa oT BO3J€iicTBHS IOMeEX

IIpuunnbl Bo3HUMKHOBEHUsS moMex. CBsi3U MexAy 3jieMeHTamHu B cucteMe. [lomexu
IpU COEIMHEHUU DJIEMEHTOB «KOPOTKUMHU» U <JUIMHHBIMU» CBsA3siMU. Pacuer
MOMEXOYCTOMYMBOCTH. MeTollbl pacyeTa NOMEXOYCTOWYMBOCTH B KOHCTPYKLHUSAX
ITUPPOBBIX YCTPOHCTB.

TenJioBoii pexxuM u3aeaus
YcnoBusi HOPMaNbHOTO TEIIOBOTO PEXHMMa OTAENbHOrO 3neMeHTa. OObeMHas U
MOBEPXHOCTHASI TNIOTHOCTH TEIJIOBOTO MOTOKA. BUbI TemrooOMeHa B KOHCTPYKIIMSIX
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OBT u ux ocobenHoctu. Koadduimentsr TermooOMeHa M TEIUIONPOBOIHOCTH.
Pacuer konmuecTBa TEMIOTHI, OTAABAEMOT0 HarpeThiM TeIoM. CHCTEMBI OXJIAXKICHUS
1 c1I0co0BI 0becnedeH sl HOpMaJIFHOTO TEIIIOBOTO PEKUMa

IIpakTnyeckue 3aHATHSA

1

Pacuer noMexoycToH4MBOCTH

2

PacueT TennoBbIX poLeccoB

3

M3ydenne KOHCTPYKIHN CHCTEM OXJIaXKACHUS coBpeMeHHbIX [[D9BM

Tema 2.6 3amura oT MEXaHHYECKHX
BO3/1eificTBHI U arpecCUBHOM Cpebl

Coaep:xxanue

»

1

3amura oT MeXaHHYeCKHX BO3AeiiCTBHIl

Bumer  mexanmueckmx — Bo3meictBuid.  [loHsTne — BHOpPOYCTOWYHBOCTH U
BUOponpodyHOCTH. [IOHATHE JKECTKOCTH M MEXaHWYECKON MPOYHOCTH KOHCTPYKIIHH.
Koncerpykunst xak konebarenpHast cuctema. CXeMbl pa3MElICHHS aMOpPTH3aTOPOB.
IIpoYHOCTh KOHCTPYKTHBHBIX 3J€MEHTOB. DUKcAIMs KPEHEeKHbIX 3J1eMeHTOB. Cpox
C1y’KObl KOHCTPYKIIHH.

3ammuTa oT BO3AeiicTBUI BHELIHeH arpecCHBHOM cpe/bl

OCHOBHBIE HalpaBJICHHsI BO3JEHCTBHS KIIMMATHIECKHX (DAKTOPOB HAa KOHCTPYKIIMIO.
Crioco0bI 3amUTHl OT BO3ACHCTBUM arpecCHUBHOM cpenbl. ['epmeTH3alius 3J€MEHTOB,
Y3JI0B, YCTPOMCTB WM BCETo u3fenus. MeTtannuueckue NOKpeITusd. JlakokpacouHsie
HOKPBITHSL.

HpaKTuquKne 3aAaHATHA

1

Pacuer MapasuTHBIX MapaMeTpPOB W BOJHOBBIX COHpOTI/IBHeHI/Iﬁ COCAUHUTCIIbHBIX
KabeJseil ¥ MPOBOJIOB.

Tema 2.7 O0ecnneyeHHue HAAEKHOCTH
UG poBbIX YCTPOUCTB NMPHU UX
NMPOEKTUPOBAHUM

Coaep:xanue

»

1

OcHOBHBIE XapaKTEPUCTHKH U NMapaMeTPbl HA/IEKHOCTH

[Tonsatue HaJIEKHOCTH. OcHoBHBIE SKCIUTyaTallMOHHbIE CBOICTBA.
PabotocnocoOHOCTF M OTKa3bl. KonudecTBEHHBIE XapaKTEpUCTUKH HAJEKHOCTH.
besotkasnocth u3genuii. UHTeHCMBHOCTh OTKa30B. CpemHsst HapaboTka Ha OTKas.
ITpupabGorounsle oTkaspl. Ilepwox HopmanpHOH 3KcIutyatanuu. Ilepmon u3HOCa.
BepostHocTs  Ge30Tka3HOil  paboThl. CTpyKTypHas HAAEXKHOCTh ammapaTypebl.
KonmuecTBeHHBIE XapaKTEPUCTHKH.

MeTtoapl NOBBINIEHUS HAXEKHOCTH

CTpyKTypHBIE METOABI IOBBIIICHUS HAACKHOCTH. [lOBBINICHHE HANCKHOCTH
pesepBupoBanueM. IloctosiHHOE pe3epBupoBaHUE. Pe3epBHpOBaHME 3aMEIlIEHUEM.
Ckonp3sinee pe3epupoBanue. MHPOpMAaMOHHBIE METOIBI TOBBIIICHUS HAIC)KHOCTH.

Pacder Ha/Ie)KHOCTH IPOEKTUPYEMOT0 IH(POBOTO YCTPOHCTBA.

HpaRaneCKue 3aAHATHHA

1 | Pacuet HaIe)KHOCTH POSKTUPYEMOTO TU(POBOTO YCTPOMCTBA

Tema 2.8 TexHoaornueckue
npoueccsl npousBoacTea IBM

Conep:xanue

14

1

OcHoOBHbIE MIOHATHSA TEXHOJIOrHH Mpou3BoacTBa IBM.

Texnonornueckue ocobeHHOCTH Tpom3BoacTBa ODBM. OcHoBHbIe TOHSATHS. THITbI
TPOM3BO/ICTBA. Buapl TexHOMormyeckux mporeccoB. CpelncTBa TEXHOJIOTHYECKOTO
OCHallleHusl npou3BoacTa OBM.
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2 | TexHOJIOTHS M3rOTOBJIEHUS MEYATHBIX ILJIAT

MeToapl W3roTOBNEHUS mevyaTHeIX Iar. CyOTpakTUBHBIC METOMBL. AJITUTHBHBIC
MeTonbl. Metoasl HaHeceHus pucyHka [II1. IlneHouHBIE TEXHOIOTUU WM3TOTOBICHUS
TITI. KoHCTpyKUMOHHBIE MaTepuanbl MEYaTHBIX IUIAT. TeXHOJIOrH4yeckas OCHACTKa
M3TOTOBJIEHHS II€YaTHBIX mwrat. M3rotoBnenne ¢oromadiaonoB. Cerdarsie
tpadapetsl. [legatHpie HOpPMEL

3 | C6opka U MOHTAK IEKTPOHHBIX KOMIIOHEHTOB.

Oco0EHHOCTH TEXHOJIOTHYECKUX CXEM MOHTa)Ka 3JICKTPOHHBIX KOMIOHEHTOB.
ABTOMaTH3aUMs COOPKH M MOHTa)Ka KOMITOHCHTOB Ha ITOBEPXHOCTH IUIAT.
TexHONMOrHIeCKHe MPOLEecChl 1 000pYAOBaHHE IS MAWKH ICKTPOHHBIX
KOMIIOHEHTOB Ha MOBEPXHOCTH MIaT. OUUCTKA U KOHTPOJIb KaueCTBa MEYaTHBIX
y3II0B.

4 | Coopka n monTa:xk OBM

TumnoBesle U TPYyNNOBBIE NMPOLECCH COOPKM M MOHTaXa. AHAJIN3 TEXHOJIOTMYHOCTH
AJICKTPOHHOTO y37a. Pa3paborka cxembl cOopku. OOmas cOopka M MOHTaX
annapaTHO-MPOTPAMMHBIX CHCTeM. TEXHOJOTUsl M3rOTOBJIEHHs XryToB. COOpka u
MOHTaX HECYIIEro OCHOBaHUsS. BBIXOAHOW KOHTPOJIb COOpAaHHO# ammapaTHo-
MporpaMMHON cucTeMbl. PerymipoBka annaparypsl. VcnbitaHus.

IIpakTnyeckue 3aHATHSA

1 Pacuer TexHOIMOrHYHOCTH QJICKTPOHHOTI'O y3Jid.

2 | Coopxka [I9BM

CamocTosiTepbHasi padoTa npu u3ydenun pasgena [IM. 01. 02

Cucremarnueckas HpopabOTKa KOHCIEKTOB 3aHSATHH, ydeOHOM W clenuMasbHOM TeXHW4YecKkoi smTeparypsl. I[lomroroBka k
Ta0OpaTOPHBIM W NPAKTHYECKUM paboTaM C HCIOIb30BaHMEM METOAMYECKMX PEKOMEHAAIMK IpenoaaBaTels, oQopMIeHHe
71a00paTOPHO-TIPAKTUYECKUX paboT, OTY4ETOB M MOATOTOBKa K X 3ammuTe. CocTaBieHHE TOKJIANOB, pedeparoB, pabora Haf
rI0CCapHusAMH, COCTABICHUE U BEIYEPUMBAHUE CXEM, IIPOLECCOB U TabuuL, paboTa HaJ mpe3eHTanusIMu. CaMOCTOSTEIbHOE U3YUCHUE
MIPaBUJI BBITIOJIHEHHS YepTexkeil u TexHoinorndeckoit noxkymentanuu no ECKJI u ECTII.

KOHCyHLTaL[I/II/I IpH MOATOTOBKE K SK3aMEHaM

72

Y4yeOHast npakTuka

Buasbl pa6or:

1. MopennpoBaHue JIEKTPOHHBIX CXEM M aHAJIH3 JICKTPOHHBIX IPOIIECCOB C UCTIOIb30BAHUEM CHIEINATU3MPOBAHHOTO
MPOTPAaMMHOTO 00eCTIeYEeHUSL.

2. [TpoexTupoBaHue eYaTHOH IUIATH HU(PPOBOTO yCTpoiicTBa ¢ ucnonszopanueMm CAIIP

3. PazpaboTka KoMIUIeKTa KOHCTPYKTOPCKOHM 1 TEXHOJIOIMYECKON JIOKYMEHTALIUH.
IIpou3BoACTBeHHAS MPAKTHKA

Buasi pador:

1. Pa3paboTka cxem mu(poBBIX YCTPOUCTB HA OCHOBE MHTETPATIHLHBIX CXEM Pa3HOM CTETICHW WHTETPAIIHH.
2. Nzydyenne TpeOOBaHUI TEXHUYECKOTO 3a/IaHUS HA POSKTUPOBaHUE IU(PPOBBIX YCTPOHCTB.

3. ABTOMaTH3MpOBaHHAs pa3pabOTKa MU(POBBIX YCTPOUCTB

4. Onpenenenune nokaszaTeael HaJe>KHOCTH M KaU4eCTBA MPOSKTHPYEMBIX HU(PPOBBIX YCTPOUCTB.

5. V3yuenune TpebOBaHMS] HOPMATUBHO-TEXHUIECKOH JTOKYMEHTAIUU

108

108

Bcero

624
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4. VCIIOBUS PEAJIM3ALIAN TTPOTPAMMBI TIPOGECCHUOHAJILHOT'O
MOJIYJIA

4.1. TpeboBaHusl K MUHUMAJIBbHOMY MaTE€pPHAIbHO-TEXHUUYECKOMY 00€CTICUeHUIO
Peanuzammst mporpaMmbl  MOIyJSL  TIpEAronaraeT Haludue ydeOHOTO
kabuHeTa « [IpoexTupoBanue 1 MPOU3BOICTBO IUPPOBBIX YCTPOUCTBY
O6opynoBanue yueOHOTO KabnHETa U pabounx MecT kabuHeta «[IpoexTupoBanme
Y IPOU3BOJICTBO LU(PPOBBIX YCTPOUCTBY:
- KOMILIEKT 00pa3iioB MU(POBBIX YCTPONUCTB M BHIYUCIUTEIILHON TEXHUKH T10
U3y4aeMbIM T€MaM MOJTYJIS;
- KOMIUIEKT HOpMaTUBHO-TexHu4YecKkor qokymeHTauu (I'OCTHsl,
TEXHUYECKUE TPEOOBAHMS);
- KOMIUIEKT CIIPaBOYHOM JTUTEPATYPHI [0 PATUOIICKTPOHHBIM H3JIEIHUIM Ha
OYMa>KHBIX HOCUTEJSX U B DJIEKTPOHHOM BH/IE;
- KOMIIJICKT yUIe6H0-MeTOI[I/I‘IeCKOI71 JOKYMCHTAIIH,
- 000pyT0BaHHBIE KOMITBIOTEPHBIE pab0ovre MECTa,
- IIPUHTED,
- CKaHep;
- MOJIeM (CITyTHUKOBasi CCTEMA);
- IPOCKTOP;
- JIMIIEH3WOHHOE TIPOTpaMMHOE oOecreueHrne oOmero W CHeruaibHOTO
HA3HAYCHUS, BKJIIOYasi 03HAKOMUTEIbHBIE BEPCUM:
OmnepalmoHHas cucTemMa MociIeHEr0 TOKOJICHHUS
Word, Excel
Electronics Workbench
Micro-Cap
Or Cad
Dip Trace
Altium Designer
T-Flex Cad
Auto Cad

CoNoOaRrWDdE

Peanuzauus nporpamMMbl MOIYJIsl MPEATIONAraeT o0sA3aTeNIbHYI0 YUYEOHYI0 U
MPOU3BOJICTBEHHYIO TMPAKTUKY, KOTOPYI0 PEKOMEHAYETCS MPOBOAUTH TMOCIE
3aBEPILICHUS MOYJIS.

4.2. NudopmarmornHoe obecreueHrne 00ydeHus
IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3AaHuii, VHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOU JIUTEPATYyPbI

OCHOBHBIE UCTOYHUKHU
1. Jna MJIK 01.01 IudpoBas cxeMOTeXHHUKA
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1.1 Munennna C.A. DneKTpOHHKa U CXEMOTEXHUKA: YUYEOHHK W
npaktukym i CIIO/ C.A. Munenuna; mnoxa. pea. H.K. Munenuna.- M.:
WznatenberBo FOpaiir, 2017 (moctym http://urait.ru)

1.2 Munos3opo O.B. OcuoBbl anekTponukn: yueonuk mis CIIO/ O.B.
Munos3opos, WN.I'. [TankoB 6-¢ uza. nepepad. U gom; moa. pen. H.K. Munenuna.-
M.: UzparenscTBo FOpaiit, 2017 (moctyn http://urait.ru)

2. Mg MZIK 01.02 IlpoexTupoBanue MUPPOBLIX yCTPOUCTB

2.1 Hcae A.H. VYueOGHo- Metommueckoe mocobme mo MJK 01.02
[IpoekTrpoBanue UQPPOBBIX YCTPOUCTB CIIEUATIBHOCTH 09.02.01
KommnbroTepHbie cUCTEMBI U KOMITIEKCHI, Tuxopenk, 2017

2.2 Ucaes A.H. Meroanueckoe mocoOue sl MPOBEJACHUS MPAKTHUYECKUX
3ansaTiil mo MJIK 01.02 IIpoextupoBanue nupoBbIX YCTPOHUCTB CHEUATBHOCTH
09.02.01 KomnbroTepHbIE CUCTEMBI U KOMILIEKCHI, Tuxopenk, 2017.

23 MHcaee A.H. Meroguueckoe 1mocoOue Jis  BHEAYAUTOPHOU
camocTtoaTenbHoi padoTel mo M/IK 01.02 ITpoekTupoBanre HUPpPOBBIX YCTPOICTB

cnennasnibHocTr 09.02.01 KomnbroTepHbIE CHCTEMBI M KOMIUIEKCHI, T[HUXOpEIK,

2017.

Internet-pecypcsi

http://digteh.ru/digital

http://cymp.ru

http://digteh.ru/digital/PLA/
http://prom-komplekt.com/content/funktsii-algebry-logiki

4.3. O6mue TpeboBaHMs K OpraHU3alui 00pa30BaTeILHOTO Mpoliecca

OO0s3aTeTbHBIM YCIIOBUEM HM3yUYCHHUS MOJYJIS SIBISCTCS OCBOCHHE YYeOHOM
muctutInabl - «[IpoekTupoBanue 1UQPOBBIX  YCTPOMCTBY  JJIS  MOJTYYEHUS
MIEPBUYHBIX TTPO()ECCHOHATBLHBIX HABBIKOB.

4.4. KagpoBoe obecriedeHre 00pa3oBaTeIbHOTO Mpoliecca

TpeboBanuss K  KBaIM(PUKAUKA  TENArOTUYECKUX  (MHIKEHEPHO-
MeJIarOrMIecKuX ) KaJpoB, 00ECIIEUNBAIOIINX 00YUEHUE IO MEKIUCITUTIITHHAPHOMY
Kypcy (KypcaM): HaluW4yMe BBICHIETO MPO(PECCHOHAIBHOTO  00pa3oBaHUs,
COOTBETCTBYIOMIETO nMpoduiato Moayis «IIpoekTupoBanue MUGPOBBIX YCTPONCTBY
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http://urait.ru/
http://urait.ru/
http://digteh.ru/digital/PLA/

5. KOHTPOJIb U OUEHKA PE3VJIbTATOB OCBOEHUA 5
[TPOPECCHUOHAJIBHOI'O MOAYJIA (BUJA ITPOPECCUOHAJIBHOU

JEATEJIBHOCTH)
DopMbI U
Pe3yabTaTnl
OcHOBHBIE MOKA3aTeJIN OLEHKH METO/AbI
(ocBOeHHBIE TIPOdecCHOHATbHBIE
T pe3yjabTara KOHTPOJISA ¥
OILlEHKH
BoinonusaTe TpeOOBaHUS | - AEMOHCTPALIUS TOYHOCTH U Texywuii
TEXHUYECKOTO 3a/1aHUS Ha | CKOPOCTH YTEHHMS YEePTEXKEM; KOHMPOTb:
MIPOCKTUPOBAHUE U(POBBIX | - AEMOHCTPAIIUS CKOPOCTH H 3acnywusanue
YCTPOKCTB. KauyecTBa BBIIIOJIHEHUS TEXHUYECKOU | 00K1a008,
JIOKYMEHTAIUU; coobweHul Ha
- IEMOHCTpALMs CKOPOCTH U npakmuyeckux u
HABBIKOB pa0OTHI CO CIIPABOYHOM CeMUHAPCKUX
JIUTEepaTypoil 1 000CHOBaHUE 3AHAMUAX,
BbIOOPA AJIEMEHTHOM 0a3bl; onpocbt,
- JIEMOHCTpAIsI HABbIKOB BbINOJIHEHUE
odpopmiienus nokymentanuu Ha [1K; | rabopamopnuix
- IEMOHCTpAI¥s HABBIKOB PabOTHI B | pabom,
cpene CrenralIu3upOBaHHOTO no020moeKa
MIPOrpaMMHOTO 00eCIIeUeHUs pepepamos,
Pa3pa6aTI)IBaTI) CXEMBI HI/I(prBI,IX - IEMOHCTpalusA TOYHOCTH 1 mecmupoeanue,
YCTPOMCTB Ha OCHOBE | CKOPOCTH UTEHUS YEPTEIKEH; KOHMpONb X004
MHTETPAIIBHBIX CXEM pa3H01?I - IEMOHCTpalKs HaBBIKOB 3HAHUS KOHMPOJIbHbLX
CTENEHU MHTErPALINH. TpeOOBaHUIT HOPMATUBHO (pacuemmno-
TEXHUYECKON JOKYMEHTAIINH, epaghuyeckux)
I'OCT; pabom,  peweHue
- IEMOHCTpAIH HAaBBIKOB U cumyayuOrHHbLX
3a0au

CKOPOCTH MPOBEACHHUS
HEO0OXOJMMBIX PacueTOB

- IEMOHCTpAIIVs HABBIKOB
odopmiienust nokymentanuu Ha [1K;
- IEMOHCTpAIIHsI HABBIKOB U
CKOPOCTH pabOTHI B CpeJie
CHEIUAIN3UPOBAHHOTO
MPOrpaMMHOTO o0ecTieueHus

Hcnonp30BaTh CpeacTBa U METOMbI
aBTOMATHU3HPOBAHHOTO
NPOEKTHUPOBAHUS TpU pa3paboTKe
U(PPOBBIX YCTPOHCTB.

- IEMOHCTpalXs HaBbIKOB 3HAHMS
COBPEMECHHBIX OTCUECCTBCHHBIX U
3apyoexnbix CAIIP
MMPOCKTUPOBAHUSA IJICKTPOHHBIX
YCTPOMCTB

- ACMOHCTpalrs HaBbIKOB 1
CKOpOCTH paboTHI B cpejie
CTHEeHATH3UPOBAHHOTO
IPOTPaMMHOT0 oOecrieueHust

IIpoBOUTE U3MEPEHUS ITAPAMETPOB
IIPOCKTUPYEMBIX  YCTPOWMCTB U
OIIPEEIATh [IOKa3aTeNIN
HAaJ€KHOCTH.

- IGMOHCTpAalXs HaBbIKOB 3HAHUS
TpeOoBaHUII HOPMATUBHO
TEXHUYECKOH TOKyMEHTAallUH,
I'OCT;

VY CTHBIN DK3aMeEH
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- IEMOHCTpAIUs CKOPOCTH U
HaBBIKOB pabOTHI CO CIIPAaBOYHON
JIUTEPaTypoi;

- IEMOHCTpALMsI HABBIKOB U
CKOpPOCTH MPOBEICHMUS
HEO0OXOIMMBIX PACUETOB

BrimonsaTe TpeboBaHus
HOPMAaTHUBHO-TEXHUYECKON
JOKYMEHTaL1H.

- IEMOHCTpALUs CKOPOCTH
IPUHATHS 1 000CHOBAHUSA
TEXHUYECKUX PEIICHUU

- IEMOHCTpaLus CKOPOCTU U
HaBBIKOB pa0OTHI CO CIIPAaBOYHON
JIUTEPATYPOM

@opMBl U METOABI KOHTPOJISI M OLEHKH pEe3yJIbTaToB OOyYEHUs JOJIKHBI I103BOJISTH
MPOBEPATH Y 00YyYarOMIMXCs HE TOJIBKO C(OPMUPOBAHHOCTH MPO(HECCHOHANBHBIX KOMIIETEHIIUH,
HO ¥ pa3BUTHE OOIIMX KOMIIETCHIIMK M 00€CIEUNBAIONINX UX YMEHHH.

@DopmMbI U
PesyabTaTsl OcHoBHbBIE OKA3aTeJIN OLlEeHKH MeTOobl
(ocBOEeHHBbIE 001I[HEe KOMIIETEHI[HH) pe3yjabTara KOHTPOJIAA U
OLIEeHKH
ITogumars CYIIHOCTh U - ACMOHCTpalusa HHTEPECa K 3KCHCpTHO€
COLIMAJIbHYIO 3HAYUMOCTb CBOEH Oymyueit mpodeccu. HAOIIOICHHE 1
Oyaymeii mpodeccuu, IPOSBIATE K OLctka Ha
HEl yCTOWYMBBIN UHTEPEC. TPAKTHHACCKIX H
1a00PaTOPHBIX
3aHATUSAX IPU
BBIMIOJTHEHUH
pabot no yueOHoi
MIPaKTUKE

OpFaHI/BOBHBaTB CO6CTBCHHYI-O
ACATCIIBHOCTD, BBI6I/IpaTL THIIOBBIC

- o0ocHOBaHME BbIOOpa U
MIPUMEHEHUSI METOJI0B U CIIOCO00B

Y CTHBIN DK3aMeH

METOJL H CIIOCO6BL BIIOMHEHAS petieHus mpodeccuoHamIbHBIX DKcnepTHOoe
3a/1a4 B 00J1aCTH pa3paboTKu Ha0II0IcHUE U
npodeccCHOHANBHBIX 3a1a4,
TEXHOJOTHYECKHUX MPOIECCOB; OLICHKA Ha
OILICHUBATh UX d(PPEKTUBHOCTD U MPAKTHUECKHX H
Ka4eCTBO. - neMoHcTpanus 3GpHEeKTUBHOCTH U | Ta00OPaTOPHBIX
KaueCTBa BBITOJTHCHUS 3aHATHSX TIPU
npodeccnoHaNbHBIX 33/ad. BBITIOJTHEHUH
paboT no yuebHOI
MIPAKTUKE
HpI/IHI/IMaT]J peuieHus B - ACMOHCTpal 1 CIIOCOOHOCTHU 3KCHepTHOC
CTAHJAPTHBIX 1 HECTAHAPTHBIX MIPUHUMATD PEIICHUS B HaOIOICHNE U
CHTYAIIMSX M HECTH 32 HHX CTaH/IaPTHBIX U HECTAHAAPTHBIX OLICHKA Ha
CUTYaITUSAX ¥ HECTH 3a HUX MIPAKTUICCKUX U
OTBETCTBEHHOCTb.
OTBETCTBEHHOCTb. 1abopaTOPHBIX
3aHATHSX TIPU
BBITIOJTHEHUH
paboT no yuebHOI
MIPAKTUKE
OCYHIGCTBJ'ISITB IIOUCK U - HAXOXIACHNEC U UCIIOJIb30BAHUC 3KCHepTHOG

UCIOJIb30BaHNE MHPOpMAIUH,

uHpopmanuu a7 3hHEeKTUBHOTO

HaOJIIOECHUE U
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HEOOXOaAUMOM IS 3(1)(1)6KTI/IBHOFO BBITIOJIHCHUSA l'IpOCbeCCI/IOHaJ'IBHBIX OII€HKAa Ha
BBITIOJTHEHNS TPO(ECCHOHAIBHBIX 3aza4, mpoheccHoHaIBLHOTO 1 MPAKTUIECKUX U
3a11a4, IPO(ECCHOHATBHOTO H JUYHOCTHOTO Pa3BUTHSL. 1ab0paTOPHBIX
3aHATHSX TIPU
JUYHOCTHOTO Pa3BUTHSL.
BBITIOJTHEHUH
pabot no yueOHoi
MIPAKTUKE
Hcmonbp30BaTh I/IH(bOpMaI_II/IOHHO' - ACMOHCTpals HABBIKOB 3KCHepTHO€
KOMMYHHKALMOHHBIE TEXHOIOruK B | HCTIOJIb30BAHHUSA MH(GOPMAIIMOHHO- | HAaOMIOICHNE U
npoeccHonaNbHOM HesTenbrocTy, | KOMMYHUKALMOHHBIC TEXHOMIOTHH B | OLICHKA Ha
npodeccnoHaNbHOM EATENbHOCTH. | MPAKTUYECKUX U
n1a0opaTOPHBIX
3aHATUSX TPU
BBITIOJTHCHHUH
paboT no yuebHoOI
MIPAKTUKE
PabortaTh B KOJJIEKTUBE U KOMaHae, | - B3aMMOJCHCTBHE C OkcnepTHoe
5 PEKTHBHO 06IIATECS C oOyuaromumucs, HaOII0ICHUE U
MperoaBaTelIIMA U MacTepaMu B HKa H
KOJUIETaMHU, PYKOBOJICTBOM, pero1aBares: acrepa OLctka Ha
XoJie 00y4eHHs MPAKTUYECKUX U
NOTPEOUTEIIMHU.
1a00paTOPHBIX
3aHATUSX TPU
BBITIOJTHCHUH
paboT no yuebHOI
MIPAKTUKE
bpaTh Ha ce0st OTBETCTBEHHOCTh 32 | - CAMOAHAIU3 U KOPPEKLIUs OKcrepTHOe
paGOTy HIEHOB KOMaH/IbI Pe3yIbTaToOB COOCTBEHHOM PabOThI | HAOIIOIEHUE U
(TTOAYMHEHHBIX ), pE3ybTaT OmcHka Ha
. MIPAKTUICCKUX U
BBITIOJTHEHHMSI 3a/IaHUH.
1a00paTOPHBIX
3aHATHSX TIPU
BBITIOJTHEHUH
paboT no yuebHOI
MIPAKTUKE
CaMoOCTOSTEIILHO OIPENEIATh - IJTaHUPOBAHUC O6y‘laIOH_II/IMC${ 3KCHCpTHOe
3271891 POQECCHOHAIBHOTO 1 TTOBBIIICHUS JITYHOCTHOTO U Ha0II0IcHUE U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS KBaIH(UKALHOHHOTO YPOBHS. OmcHka Ha
MIPAKTUICCKUX U
camMmo00pazoBaHHEM, OCO3HAHHO
1a00paTOPHBIX
TUTAHUPOBAThH MOBBIIICHUE 3AHATHSIX TIPH
KBaIH(DHUKALMH. BBITIOJIHEHUH
paboT no yuebHOI
MIPAKTUKE
OpI/IeHTI/IpOBaTBCﬂ B YCIIOBUSX - IPOABJICHUC UHTEPECA K 3KCHepTHOG
9ACTOMN CMEHBI TEXHOIOITI B WHHOBAIIMSIM B 00JIaCTH HaOI0IEHUE U
. 1} WOHAJTLHOM JICATCIIEHOCTH. HKa H
MpoeCCHOHAIBHON JESTEIHHOCTH. pOecCHOHAIEHON AEATeNbHOC OLctka Ha
MPAKTUIECKUX U
71a00paTOPHBIX
3aHATUSX TIPU
BBITIOJTHCHUH
pabot no yueOHoi
MIPAKTUKE
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OCOBEHHOCTH PEAJIM3AIIMUA PABOYEN YUEBHOM ITPOT'PAMMBI
JJIA CTYAEHTOB- UHBAJIM/10OB 1 JINL C OTPAHNYEHHbBIMH
BO3MOXHOCTAMMU 3/10POBbs1

1.Conepxxanne oOpa3oBaHUSI M YCIOBHUSI OpraHu3alMd OOy4YeHHS U
BOCIIUTAHUSA CTYACHTOB-UHBAIMJOB W JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbS  OMNPEIEISAIOTCS HACTOsIEeH padodeil mporpammon, a TakKxe
WHIUBUYyAJIbHOM IPOrPaMMON peadMIINTALIHH.

2.Beibop MeToA0B O0Oy4YeHUs OIpeAeNsaeTcsl CoAepKaHueM OOydeHHUs,
YpPOBHEM MpPO(PECCUOHAIILHON TMOJTOTOBKM  IEJAaroroB, METOAMYECKOTO U
MaTepHaIbHO-TEXHUYECKOT0 00ecreueHusi, 0COOEHHOCTSIMU BOCIIPUATUSL y4eOHOM
uHGOpMAIlMK  CTYJCHTAMHU-UHBAIMAAMH M CTYyJCHTaMH C OTpPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

3. Ilpu opraHuzanuu y4eOHO- BOCHHUTATEIHLHOTO Ipollecca HEOOXOIUMO
o0ecrneunTh JOCTYI CTYJIEHTOB K HHGOpPMAllMU U OO0ECIEeYUTh BO3MOKHOCTh
oOpaTHOH cBsi3U ¢ mpenojaBaTesneM. BaxkHyro oOywarouryro (yHKIUIO MOTYT
BBIMIOJHATh ~ KOMIIBIOTEPHBIE ~ MOJEIHM,  KOHCTPYKTOPBI,  KOMIIBIOTEPHBIN
71a00paTOPHBIN MPAKTUKYM U T.I..

4. Jlns obecrieueHUs] OTKPBITOCTH M JOCTYIMHOCTH OOpa3oBaHHsA  BCe
yueOHO- METOAMYECKHE MaTepuanbl pa3Memarorcss Ha VHTepHeT- caiite
«OnextpoHHbIe pecypebl TTX .

5. Ilpu HEOOXOAMMOCTH, B COOTBETCTBUH C COCTOSIHUEM 3/I0POBbsI CTYICHTA,
JIOTyCKaeTCsl IUCTaHIIMOHHAs (popMa oOydeHHUsI.

6. @opma MNpoBeACHUSI TEKYIIEH M  MPOMEXKYTOUHON aTTecTaluu s
CTYJIEHTOB-UHBAJIUIOB  YCTaHaBIMBAaE€TCA C  Y4YETOM  HWHIUBHUIYAIbHBIX
ncuxopu3nyeckux ocoOeHHOCTeN (YCTHO, MUChbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITbIOTEPE, B (POPME TECTUPOBAHUS U T.I1.).

7. Ilpu  HEOOXOOAWMOCTH  CTYIACHTY-UHBAJIHIY  MPEIOCTABIACTCS
JIOTIOJTHUTEIHHOE BPEeMsI JIJIsl TIOJTOTOBKU OTBETA Ha 3a4eTe WM HK3aMEHE.

8. CTyneHTbl, UMEIOLIUE HapyIICHHE ClyXa, 00sA3aTeNbHO JOJKHBI ObITh
CIIyXOIPOTE3UPOBAHBI, T.€. UMETh HHAUBUIYAJIbHbIC CITyXOBBIC aNllapaThl.

[Ipu opranuzamuu 00pa30BaTENBHOIO Mpollecca OT MpernojaaBaTens
Tpebyercss ocobas ¢ukcanus Ha COOCTBEHHOW apTukyasauuu. OcoOeHHOCTH
YCBOCHUSA TIIYXUMU W CIA0OCTBIIIAIMMU CTYJSCHTAMH YCTHOHW pedu TpeOyroT
MOBBIIIICHHOTO BHUMAaHUS CO CTOPOHBI TMpemojaBaTeNiss K  CHEIUATbHBIM
npo(hecCHOHANFHBIM TEPMHHAM, KOTOPHIMH CTYACHTHI JIOJDKHBI OBIAJETh B
npouecce o0yueHus. CTyIeHThl ¢ HapyLIEHUEM clyxa HYXJIalTci B Oobliei
CTETIEHU B MCIOJB30BAaHUU Pa3HOOOPA3HOrO HAIISIHOTO MaTepualia B IpoIecce
oOyuenusi. CII0KHBIC 11 TTIOHUMAaHUS TEMbI JIOJDKHBI ObITh CHA0KEHBI KaK MOYKHO
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OONBIIMM  KOJMYECTBOM  CX€M, JHarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX
IpE3eHTALUNA U TOMY OAOOHBIM HaTJIAHBIM MaTEPUAJIOM.

C uenplo MOJYYEHUsS! CTYJIEHTAaMHU C HApYyLIEHHBIM CIyXOM HMH(pOpMaluu B
IOJHOM 00BbEME 3BYKOBYIO HMH(DOpPMALMI0 HYXHO 00s3aTeNIbHO JyOJIuMpoOBaTh
3PUTEIBHOM.

9. Ilpu oOydeHUHU CIENbIX U CIA0OBHUIANIMX OOydYarOIUXCs WH(DOPMALIUIO
HEOOXOMMO MPEICTaBUTh B TAKOM BUC: KpymHBIN mpU@T (16—18 myHKTOB), TUCK
(4TOOBI MPOYMTATH C TIOMOIIBID KOMITBIOTEPA CO 3BYKOBOM TMPOTPaMMON),
ayauokaccera. CieayeT NpeaoCTaBUTh BO3MOXHOCTh CJENBbIM U CIa00BUASILINAM
CTYAEHTaM HCIOJb30BaTh 3BYKO3alMCHIBAIOIIUE YCTPOICTBA U KOMIIBIOTEPHI BO
Bpems 3aHATUN. [Ipu neknuoHHON (opMe 3aHATHI CTYIAEHTY C IUIOXUM 3PEHUEM
CleAyeT pa3peliuTh IMOJb30BaThCAd  JUKTOGOHOM — 3TO €ro crocod
KOHCTICKTUPOBATb.

JUIss  CTyAEHTOB C TIUIOXUM 3pEHHEM PEKOMEHIyeTcsl 000pyAoBaTh
OJTHOMECTHBIE Yy4YeOHBIC MECTa, BBIJICJICHHBIE W3 OOIIEeH IUIOMAAN TOMEIICHHS
penbedHol (aKkTypoil UM KOBPOBBIM IMOKPBITHEM IIOBEPXHOCTH MOJA.

Ero cron nomkeH HaXoAWThCA B MEPBBIX pAJax OT IPENOAaBaTEIbCKOIO
croia. Cnenble uiau caabOBUIAIIME CTYIAEHTBI JTOJDKHBI pa3Mellarbes OJKe K
€CTECTBEHHOMY MCTOYHHUKY CBETA.
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