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1. IIEJIIT OCBOEHUfl [rrCl\I,ItIJII{HbI

I-{enuo ocBoeur,rr Ar.rcqurrJr}rHrr <Ysrbr r,r gJIeMeHTrr 6norexnrlecKl,rx crrcreM) flBrflercfl.
(poprr.ruponaHr{e y o6yraerraoro npr,rHrlr[oB nocTpoe]Flilfl, u peMoHTa 6[orexnuqecKr.rx crrcTeM I{

pacqeTa r4x ocHoBHbD( gJIeMeHToB.

2. MECTO ATICqUIJIIIHbI B CTPyKTyPE Orron BO

fia:nlaar. Ar{crlprlJrr.rHa BXoAr.rr n 6a:onyro qacrb rllrxna rroAroroBKr.r 6axaranpon
HanpaBJreHu.s (EuorexHllqecKue cl,IcreMbr lI TexHoJrorlrIa>.

Irlsyrenue Ar{cqr{nJrr.rHrr rpe6yer or cryAeHToe gHaHHfi Sururcu, MexaHr,rKr.r, errcrrreft MareMarLIKLI,
SneKTpoTexHLrKa v 9neKTpoHr.rKr{, pacrreTa r.r npoeKTllpoBaHr.rr gJreMeHToB cpeAcTB Ir3MepeHI{.u,

ocuoB npoeKTr4poBaHlrr upu6opon u crrcreM. 3nauul, nonyqeHHbre rrpr4 pr3freHr.rra ArrcqllrrJll4Hbl
neo6xo4rubr rrp]r BbrloJrHeHr{r.r BbrrrycKuoft xsar[$uxaquouuoft pa6oru r,r B rrocJreAylorulix

AI{cIII{rrJrr.Hax, oprreHTupoBaHHbx Ha rrpoeKTr,rpoBaHr4e v analrprs 6uorr,reAuuuHcKr4x cr{creM.

3. KOMIIETEI{IIr4}I OByTIAIOIIIEIOCfl , OOPMLIPyEMbIE B PE3yJIbTATE
o c B o E H krfl , [vlcwrrrJrrl Hbr

B pesynrrare ocBoeHns. NrcrrnilJrr,rHhr o6yraroruufics Aorxeu ,{eMoHcrpr{poBarb cJreA}'Iouu.Ie
pe:y.r rbrarbr o6patonarux:

1. 3nart:
- MeroAlrKy pacqera rd npoeKTrrpoBaHr{tr Aerareft, KoMrroHeHToB r.r y3Jron 6uorexHrrrrecKr.rx
cI,IcreM, 6uoueAurlugcrofi TexHIIKI{ B coorBercrBllu c rexHIrrIecKI{M 3a,qaHr{eM c
IlcrIoJIb3oBaHLIeM cpeAcTB aBToMaTLI3aIIulI ilpoeKTI4poBaHLIt (IIK-20)
- rIpaBuJIa BbmoJruenr,r{ peMoHTa u o6clyNyrBauvrs. MeAr.rur4HcKoft rexuuxrr, ocHoB TexHoJrorlII4
o6cnyxunanlrrr MeAr4rluncroft TexHuKpr OK-9)

2) Yrraerr:
- pelrarb 3aAaqu anaJrpaakrpacqeraxapaKTepr4crllr gJleKTpr4rrecxrrx qeneft (OnK-3)
- cocTaBJHTb 3arBKn Ha 3arlacHbre AeTanr{ u pacxo.4Hbre MaTepl4aJrbr, a TaKXe Ha [oBepKy I,I

xarr.r6ponry arnaparypn (IIK- 1 5)
- npoBoAr.rrb [oBepKy, HaJra,{Ky u peryJruponr<y o6opy4oBanvfl, uacrpoftr<y [porpaMMHbIX
cpeAcrB, r.{cfloJrrcyeMbD( Ans parpa6orrra, upor{3Bo.qcrBa r4 uacrpoftxu dlroueAuul,rncroft pt

eKoJron{trecxoft rexuuru (IIK-8)
- opraHlr3oBbrBarb Merponorr4qecKoe o6ecueqenne npolr3BoAcrBa 4erareft, KoMnoHeHToB LI

y3JroB 6uorexnu.recKlrx ctrcreM, 6uorraeAnuuucxofi LI gKoJlorlrqecrofi TexHI4KLI OK-6)
3) Blagerr:

- cuoco6nocrbro frurbrBarb coBpeMeHHbIe reHAeHrII{[ pa3Br,rrr.rr gneKTpoHr{Kr.I, pBMepI,ITeJIrnoft u
BbFmcJrr,rrenrnoft TexHr.rKH, r.rH(lopuaqrdoHubx rexnororuft s cnoefi npoQeccraonalruofi
AerrenbHocru (OIIK-7)
- [paBr,rJraMu u MeroAaM]r MoHTaxa, uacrpoftKr,r u peryJrr4poBKr4 y3noB 6uorexnu.{ecK[x c]IcreM, B

TOM rrr,rcJre cBr3aHHbx c BKlroqeHr{eM qeIoBeKa-olepaTopa B KoHTyp ylpaBIeHI4S
6uoueArarlr,rucxofi r.r gKororrlrrecxofi DJreKTpoHHoft rexnurn (llt(-7)

B pe3yJrbrare ocBoeHlrr Alrcq[rrJrrruu o6yraroullaecr AoJrxHbI o6ra,qarr cJIeAyrouII4MIa

o6qerynrrypHbrMlr, o6rqeupo(beccr4oHanbHbrMr.r u upo(peccraoHurJrbHbrMr.r KoMnereHrILIsMI.I:

O|IK-3 - Cnoco6uocrb perrrarb 3aAatrr4 anurv3a n pacrrcTa xapaKTepr,rcrr.rK gJreKTpI,IqecKLIX

qeneft;

OIIE-7 - Cnoco6socrt yqr,rrbrBarb coBpeMeHHbre reHAeHrlr{u pa3Bpr'tufl. oJIeKTpoHLIKI,I,

usueprarelrnoft u Bbrrrr.rcJrr,rrenrnoft TexHr{KH, r,ru$oprr,raqlaoHHbD( rexHororuft s cnoefi
npoQeccuona"nruoft AerrerbHocrr4 ;



IIK-6 - lotosuocrr opraHu3oBbrBarb MerpoJlornqecKoe o6ecneqenue npor.r3BoAcrBa

4eranefi, KoMrroHeHToB lr y3JroB 6[orexnuqecKrax cr,rcreM, 6aonaeAuquucxoft rd gKoJror[qecKofi

TEXHI,IKH;

fIK-7 - Cuoco6socrb BJraAerb npaBnJraMr{ u MeroAaMr4 MoHTaxa, nacrpoftrkr kr peryrrvrpoBKu
y3noB 6uorexnu.recKux crdcreM, B ToM qltcre cBfl3aHHbD( c BKJrrotIeHI4eM rleJroBeKa-ofieparopa B

KoHTyp ynpaBJreHprs 6raoueAr.rqraucxofi r.r sKoJlornrlecroft oJreKTpouHoft rcxunxra;
IIK-8 - Cnoco6Hocrb rrpoBoAr4rb rroBepKy, HanaAKy Lr peryJrr.rpoBKy o6opygonauua,

nacrpoftny [porpaMMubrx cpeAcrB, rlcrroJrrcyeMbD( Nrfl pa:pa6omu, [popr3BoAcrBa H

uacrpoft xu 6norr,reAurluucrofi r.r gKoJrorr.rqecrofi TexHI{Kra;

IIK-9 - forosuocrr K [paKTr4rrecKoMy npr4MeHeHr4ro ocHoBHbrx [paBr{Jr BblrroJrueHr{fl
peMoHTa vr o6cnyxr.rnanr.ra ue,{uqnucroft TexHI,IKLI, ocHoB TexHoJrorrrr4 o6cnyNunauu.r
Me.{uqrrucKoft texnr.rxra;

IIK-15 - foronnocrb cocraBJrrrb 3rurBru Ha 3aracHbre AeraJrrl r{ pacxoAHbre Marepl{tulbl, a

raKxe Ha noBepKy u xanu6poBxy anraparypbr;
IIK-20 - foronnocrb BbrrroJrHflTb pacqer 14 npoeKrr..rpoBaHr{e gerarefi, KoMnoHeHToB r.I y3JIoB

6norexuu.recKl{x cucreM, 6uorvreAuIlr,rucrofi I{ gKoJlor[.recxofi TexH]IKrr B coorBercrBrll4 c
TEXHI,I}IECKI'IM 3AAAHHEM C I{CNOJIb3OBAHI,IEM CPEACTB ABTOMATI43AIIEPI IIPOEKTIPOBAHI'Ifl



4. CTpyKTypA tI COAEPII{AHIIE IT4CUI4TIJII,IHbI

O6Iqa[ TpyAoeMKocrb,ryIcrlr4rrJrr,rHhr cocraBrset 5 sa.rerHbx eAr{Hrrrl, 1 80 qaca.

Cogepxanrl e ArrcurrnJrrrrrbr

Tevnr JreKur{orrHsrx lanqruft

r Bno4uax JreKrlr,rr, O6o6rqenHbre crpyKTypuble cxeMbr 6uorexuuqecKlrx crrcreM

o BuosreKTpr.rqecKr,r e y ctrilrrrelrLl
o I4HcrplMeura-nrrrrrfi ycr4Jrurenb

o Craru.recKr4e uaparvrerpu OY
o MeroArr 6opr6rr co cHr.rxeHueM peanbHhrx [apaMerpoB gJreKTporrHbrx cxeM

o [unaruuqecKr{e uapalrerprr OY. r.

o 9acrorH€ur KoMrrencar\vrfl.gJleKTpoHHbrx cxeM

r BIaAu LI napaMerpu (pumrpon, Cxenau aKrI,IBHbx (pranrrpon

r fegepatopbr cHrHaJIoB tI Llcroq:g.Lrr{J1t ilvffaHnfr.

Tepmr flpaKTr{qecrux gansrnfi

o fa-nrnaul,rqecKa.fi pa3Br3Ka B MeAr{rlr{Hcrofi annaparype

o ZncrpyMenra-nrsrrftycLInHTeJIb

l MeroAu 6opr6rr co cHr.rxeHr{eM peanbHbx rlapaMerpoB gileKTpoHHbrx cxeM.

r rlacroruffrKoMrreHcarlrafl gJreKTpoHHbD( cxeM

Ns

t/n
Pa3Aer (reua)
jIIICUI{nJILIHbI

(J
(.)

c.)

O

Io
=()o

I
(.)

F

Brz4rr yre6Hofi pa6orrr, BKJrroqaf,

caMocrof,TeJnnyo pa6ory cry,rleHToB

r.r rpyroeMKocrs (n .racax) Obrenr yre6Hofi
pa6orn,

c [pLrMeHeHr.IeM

TTHTepaKTI,IBIIbIX

METOAOB

(auacax /%o)

@oprrarr TeKyrrlero
KOHTpOJT'

ycIIeBaeMocrr,r
(no uedemu
ceuecmpa),

t$opnaa

npouexyrouuofi
aTrecTauvpr

(no ceuecmpau)

4
()

o

95
sq
Lcg

F

q)

^-
E\qXF

I

,o4

F.9'E o.

(J
(-) |-

I 06o6nrenrane
crpyKTypHbre
CXEMbI

6uotexnnqecr
I/D( CI{CT€M

7 1,6 1,6 2,4 24,6 4/71%

2 Enoslexrpuve
CKI{E

VCI4JII4TENI'I

7 1,6 1,6 2,4 24,6 4/71%

3 MeroArr
6opr6n co
CHIiDKeHIIeM

pe€urbHbrx

rrapaMerpoB
3JreKTpOHrrbx

CXEM

7 1,6 1,6 2,4 24,6 4t7t%

4 OranlTrrr 7 1.6 1.6 2.4 24.6 4/71%
5 feueparoprr

CI{TH€UIOB II
UCTOqHIIKI{

TTNTAIIUfl,

1,6 1,6 2,4 24,6 4/7r%

8 8 12 KII 20171% SxearaeH (27)



o Cxelmr aKTr{BHbx (fulrrpon
o feneparopbl cr.rrHaJroB II I{croqnnKn rrvytanvfl.

Teurr la6oparopnrrx gansruft

I{enr na6oparopHbx sauflTufa - noJryrreHr4e nparT[rlecKr.rx HaBbrKoB B ocMorpe, Ar4arHocrilKe Lr

peMoHTe MeAr.rqr.rHcKoft rexnfixn.
1) Zsyreuue MeAr,rqrlHcKrlx ycrpoftcrB c AI,IcKperHoft nonynpoBoAHr.rKoBofi sreuentsoft

6asoft
2) lleyreuue MeAr{rlr,rHcKux ycrpoftcrB c r.rHrerpzurrnofi eJreMeurHofi 1asoit
3) kl:y.reHne SlrsuorepaneBTlrqecr{Hx reHcparopoB

5. OBPA3OBATEJIbHbIE TEXHOJIO|III,I

Peawrgaqns KoMrrereHTrrocrHoro rroAxoAa rJIs. IIoAforoBKlr 6arananpon B paMKax

rlp e[oAaBaHus. ILrcrlkrTrJrr4Hbr peanr-r3 yeTcr :

l) IIpu nponeAeHlrr.r lexquft c r{crroJrb3oBarrrleM Mynbrr{MeAuftuoro [poeKTopa AJIfl rloKa3a

upeseuraquft;
2) flpn ncuorb3oBarrfirE MyJrbr]rMeAprftnoro npoexTopa AJrr noKa3a npesenraquft
3),{oxnagon cryAeHroB;
4) Opranusaqnefi rouxypcnbx saplanuir;
5) Ilpone4enueM HHTepaKTr4BHbx Soprur JreKrlrroHHbrx saHsrufi c nocroflHHbrM KoHTpoJIeM

KaqecrBa ycBoeHr,rr cryAeHTaMr.r npoft.4euuoro Margpr{aJra rrpfi noMoulu BorrpocoB K
ay 4uropvLr IIo reMarr{Ke JreKrlr.ru;

6) Oprannsaqzeft na6oparopurx zansr:ait. c o6cyx4eHr,reM rpaKrraqecKux Bo[pocoB

Ar{crlr4nJl}rHbr.

6. OIIEHOTTHbTE CPEACTB A [Jrfl TEKyIIIETO KOHTPOJT.fl yCTIEBAEMOCTII,
IIPOMEXYT OIIHOfi NTTNCTAIIUU IIO I,ITOIAM OCB OEHI4fl

AT,ICUnIIJIUIHbI II yqEErIO-METOAUITIECKOE OFECIIETTEHUE
CAMOCTO.flTEJIbHOfr PAEOTbI CTYAEHTOB

9KsaMeu no Ar{crlrnnnprHe [poBoAr,rrcs n (popnae r4HTepaKrlrBnofo KoM[blorepHoro
TecTI4pOBaHLIs nO TeMaTI4Ke Kypoa.

Teprrr Arq cocraBJreurrs recroBbrx BorrpocoB K sK3aMerry uo ArrcqnnJrrrHe:
I . O6o6qOHHbre crpyKTypHbre cxeMbr AI,IarHocrI4.IecKoft MeA. TexHLIKI,I

2. O6o6q€HHbre crpyKrypHbre cxeMbl repaleBTllvecroft MeA. TexHLIKI,I

3. O6o6rqdHHbre crpyKTypubre cxeMbr MeA. TexHr,rxu c 6pronor[.recxoft o6parHofi cBs3bro

4. Knaccu(f r,rKarlrr r{3MepureJlbHbx rlpeo6pasonateleft (4auuxon )
5. f eneparopubre AarquKn (rerraueparypHble, TeH3onyBcruarelrusre).
6. llapauerprrecKr.re Aarq[Kr4 (revrneparypHbre, Ten3otryncrnureJrbubre, uarurrzrurre).
7. Buoerexrp[qecKue y cvrrur erfir.
8. OnepauuoHHbre ycunlrreJrr.r.

9. Heunneprupyroqufi ycr.rJrr.rrenb.

I 0. llonropr,rreJrb HarprxeHur.
I 1. Znneprupyroruufi ycrrJrr.rreJrb.

12. Cyuuaropu.
1 3. lzQQepenrlr.rulJrbubrft ycururem.
I 4. Irlucrpyuenra;rrnuft ycr,rJrlrrenb.

I 5. Oco6enHocrlr u csoft crna peanbHbrx onepalll{ouHbrx yc}IJlrlrereft .

16. CrarnqecKfie rrapaMerpbr pea;rurlx OY



17. fiu:nav'l,rqecKr.re fiapaMerpbr peanrnrx OY
18. Bnusnue BxoAHbx r,r BbrxoAHbx coflporl4Bnenuft na csoftcrsa gneKTpoHHbrx cxeM
19. BnugHue cMerrleHlrr Ha BbxoAHoe Ha[pf,xeHl,Ie
20. B.nrasur.re BXoAHoro roKa na ceoftcrna gJIeKTpoHHbrx cxeM
2I.Btusw.re Bxolgoro roKa cMeuIeHLIs Ha cnoficrea gJIeKTpoHHbrx cxeM
22. P ery tupoBKa Halpfl xeHr.rr cMerrleHrlt
23 . Octn6tenne crEu(la3Horo crrrHaJla
24. Hecra6uJrbHocrb r{croqHuKa rrkrraHprfl

25. Hacrornrre cnoftcrsa OV
26. Kopperqur qacrorbr
27 . Hasnaraenvre fi o co 6 eun o crlr ycrr JII,ITeT efi 6u ouoreHIILI aJI o B

28. [v Q$epeHrlr.raJrbHrrft ycutrureJlb Ha 6unolxpnrx rpaH3l,Icropax
29 . [uS $ epeHqr{ aJrbH rf,t y cunur.e Jrb Ha II o JI eBbrx rp aH3I{ crop tx
3 0. [z Q SepeHur.ranbH rrfi y cunureJrb Ha oAHoM oneparILIoHHoM ycr4JrllreJle

31. Yur.rnepcanrnrrfi 4n$$epeuqnamsrrft ycI{JII,IreJIb ua rpex OY
3 2. MnoronxoAoerrft 4fi (p (p epenqna-nunrfi ycunllreJlb
33. Burcr lprnrrpon
34. ArIX u us6uparerrbHocrb (f ranrrpa
35. Cxeua SrEnrrpa Carrena - Kes
36. Ynunepca"nsnrrft $znrrp c MHororlerresoft OC
37. .{nofinoft T-o6paanuft lpr.rnrrp
38. Kacra,qnrrft Sunrrp
39. Mynrrunu6paropsr
40. Oanonu6paroprr
4 1 . I4urerpzurbHbre Mr KpocxeMbl Mynbrl,IBu6paropon
42.Tafirv'eprr
43. OoprvrupoBareJrr.r rM[yJIbcoB

Canocmoametunan eueavdumopaaa padoma cmvdenmoe lpeAycMarplaBaer Ilo,4roroBKy

AoKJraAoB, pe(feparon, BbrrroJrHenue LrHNrBr4AyaJrbHbx rdccJreAoBareJrbcKr,rx pa6o1 noAroroBxy K

lpaxTr.rqecKlrM 3alrrr[sM, fipopa6omy neKuuoHHoro MarepLIaJIa n Mareprana peKoMeuryeuoft
JII,ITepaTypbr AJrs [oAfoToBKr{ gK3aMeHy.

Teuarraxa caMocrorrenruofi pa6oru cryAeHToB :

o EprogneKTpr{qecKr,re ycr.rJIHTeJrr{,

o farunaru{qecra"f, pa3B{3Ka B MeArrrluHcxofi annaparype
o OnepaquoHHble ycI{JILITeJILI u ux ilpI,IMeHeHLIe

o ZHcrPyMeuralrnrrft ycI4JIHTeJIb

o MeroAsr 6opr6rr co cHr.rxeHrreM peaJlbHblx rlapaMerpoB gneKTpoHHbD( cxeM
o r{acrorHaff KoMrreHcarlut gJreKTpoHHbD(cxeM

I BuAu lI fiapaMerprt $unrrpon, Cxertbl aKrLIBHbx (franrtpon
r feneparopbr cllrHanoB LI l,IcrotlnvrKrr frvffanurfl

Kypconoe npoeKTlrpcnanr{e r'

I{ens xypconoro fipoeKrtrpoBaur4.f, (KIl) - noryqeHl{e KoNtnereHIINfi n o6lacru ni'r6opa.
pacrrera il flpoexTrrponar{Hrr SJrenTpou}rbrx y3JroB 6uoii,redrultttctcoii TexnHKH c yqeroM
peaill;Hbrx rrapaMo'rpoB 6raocurl.ta.:rotr.

Tnuonr,ru 3agaxr.reM x KIf "sBJrrercfi paspa6orra 6uosnexrpur{ecxoro ycnnsrsilrl JIns pa3nhrx

dnocsrsa-rron. I-lo Aonycxagrcrr Bhr"[aqa r{HIIHBH/{yarbHhIX zana:r^wii no HHLII${arHBe cryr{snToB.

B pilynbrare Kn cry,{enT AoJr}KeH 
.npor43r]eoru odocnr:nauurrir nrr6op sretuenToll

3JreK'rponr.roro 6;roxa, npo[3Bec'r'r,r HX paclrer c yqeroM r]xoAIIbIX .v-c"uonltfi ta oqel{u'rb lrorepll
cr.rrHaJra fipx noAKnrorreHr.lx x 6aoo6rerry.
rlpr.rnrepnafl TeMarr{Ka KII :

I . Buoerexrpr,rqecruft ycI,IJII,IreJIb gJleKTpoKapgraorpa(prEuecKoro cI{rH€uIa;



2. Buoenexrpn.recr[ft ycunr{TeJrb gneKTpogHlle$arorpa(puqecKofo cI4rHaJIa;

3 . Buoeuexrpr{ecKrafi ycriJILITenb gJleKTpoMllorpa$nvecKofo clIrHaJIa;

4. Buoererrpzqecr<ufi ycLrJII,ITenb gneKTpooKyJlorpatpuuecKoro cHrHaJIa

5. Br,roererrpra.recxuft ycr{JILITenb peorpa(puuecKoro cLIrHaJIa;

6. BuoenexrpuqecxrEft ycunraTeJrb Qoronrerusrr.rorpa$uuecKofo cIrrHaJIa.

7. )TqEEHO.METOAI{qECKOE IT IIHOOPMAIIIIOHHOE OEE CNEIIEHIIE
AI,ICqIIilJIIrHbI

a) ocnonuax Jrr.rreparypa:
1. Cyruxona, JhoArranna Tr,rxononna. YsrH 14 gJIeMeHTbI Me.u.IuvucHofi TexHTIKI,I: ycLIJILITeJIbHbIe

KacKaAbr [3;rerrpouuufi pecypc] : yue6noe noco6ue I n. T. Cyruxona ; BnaAuuupcrufi
rocyAapcrBenHrrft yuuBepcr{Ter }rMeHr{ Anercau4pa lpuropreBvlrra u Hrarolag lpuroprenu'ra
Cronerosrrx (BlfY) .- SnerrpoHHbre reKcroBble AarrHble (1 $afin: 2,35 M6).- BlaAuuup :

Bla4zuupcrufi rocyAapcrBeHubrft ynunepcurer IIMeHLI Anexcangpa lpuropteBvqapr Hurolas
lpuroprenlrqa CroreroBbx (BilY), 2013 .- 110 c. : Lrr. - 3arnanve c rnryna eKpaua .-
Sner<rpouuafl. BepcLrs. ueqarHoft uy6lurauuz .- Eu6nlrorp.: c. 109 .- Cso6oaurtft Aocryn n
erreKrpoHHbx quriurbHbD( 3aJrax 6u6rutorexa .- Adobe Acrobat Reader .- ISBN 978-5-9984'
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