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1. IIEJrr4 OCBOEHUfl AUC\r,rrIJILIHhr

I{enruu ocBoeH}ur Aucrlr{rrJr}rurr <<Texuonor}rs [por43BoAcrBa MeArrrl]rHcKofi rexnuxn>

.trlfllrlorct rloAroroBKa 6yayuero cleq]raJrr{cra, cfloco6noro pemarb ga.prawr s o6racru rexuoJro-

H.II{ I{3roroBJIeH}Ifi MeAvrlr{HcKoft anuaparypbr, a raK}Ke pe}Bnrr,re y cryAeHToB HaBbrKoB caMocro.s-

renrnofi pa6oru c HopMarLrBHbMr4 ,qoKyMeHTulMlr LI clpaBorrHbrMr.r Marepr4rrJr{rMu Arrs paspa6offiu

pasIl,rrrHbx TexHoJrorurqecKux flpoqeccoB.

3adartu ducqunnunu:

KourpetnsllpoBarb 3narrus., upuo6pereHHbre [p]I flpoxox(AeH]rr.r MareMarr{qecKoro u ecrecrBerr-

HoHayqHoro qlrrJroB u o6qenpo(feccuouarurofi 6asonofi qacru qr.rKna;

Ooprrauponaurle fipe.qcraereuuft o6 ocnosax rexuoJrorurr, peilreHrrs. 3a4aq rexnoJror]r.recxoft

rloAforoBKrr rrpor,r3BoAcrBa, [oJD reur,re upaKTIarIecKI4x cseAeHfift o rexuoJrornqecKr{x ilpoqeccax

n3roroBJreHlrrr MeA[u[ncnofi TexHrrKr{.

2. MECTO AI,ICqImJrr4HbI B CTPyKTyPE OTIOIT BO

.{annaa A}Icqulnr.rHa BxoAr,IT s 6ror <O6rcarerbHble A}rcqurrJrlrnbD) Bapr4arr,rBnoft qacru

yre6uoro [JraHa. finx ycneruHoro ycBoeu[s Kypca Heo6xo4rnubr rBepAhre 3Harrlrff rro KypcurM <On-

3lrKa), <<Ora3raKa>, <<Xuuu.a>>, <Vgrbr rr gJreMeHTrr 6uorexru{trecKlrx c}rcreM), <KoncrpyrrpoBaHrre

gneKTpounrx u 6raorexHr{qecK}rx cpeAcrB).

flonyrerubre ilplr r.BfreHurr Aasuofi lu,IcqfiIrnr,rnbr 3rranr{r ueo6xoAprubr cryAeHTaM AJrt

BbmoJrnenrrf, u 3rurlr{Tbr nrmycrHoft rraru$maquonuofi pa6orrr, pemeulrs rrpoeKTHo-

KoncrpyKTopcKlrx rr rexHoJrorlrqecKfix 3aAaq n 6yayqeft upoSeccnonanrnofi Ae.f,TeJrbnocrra.

3. KOMrrETEHUr,rr4 OEyIIATOIIIETOC.fl, OOPMT4PyEMbIE B PE3yJIbTATE OC-

B OEHr[fl I]ICqrmJrrIHbr
B pesyrsrare Lr3freHr4r AlrcqlrrrJrrrHu (popiraupyrorct cJle,{ylorq}re KoMrrereHrl}ru:

IIK-4 - roroBHocrb BHeAp.flrb pe3yJrbrarbr paspa6oron B rrpoa3BoAcrno 6nonae4nquncrofi n eronoruqecrcofi

TEXHLIKI,I;
t:

IIK-5 - cnoco6nocrb BbrrroJrn{rr pa6oru no rexHoJrorr.rqecroi [oAroroBKe npoa3BoAcrBa upra6opoe, ns-

Aexuit u ycrpoficre MeAlrr+,rHcKoro I{ gKoJroflirlecKoro Ha3HarIeHH.f, ;

ItrC-8 - cnoco6nocrb npoBoAr{rb noBepKy, HaJraAKy r.r peryJrrponny o6opyaoBaHllf,, uacrpofixy nporpaMM-

Hbrx cpeAcrB, LrcnoJrb3yeMbrx Anr paspa6omu, npou3BoAcrBa I,I Hacrpofrru 6uotue4urluncrofi I{ gKoroffiqe-

cnofi rexuuxu;

IIK-9 - roroBHocrb K npaKTr.rqecKoMy npr,rMeHeHr{ro ocHoBHbrx rrpaBlil BbrloJrHeHr,rf, peMorrra ra o6crryxu-

r;alar4r MeAHrIr,rHcKofi rexuurn, ocHoB TexHoJrorurla o6crryxunanl4t MeAI,IIIItHcrofi rexnurra;

IIK-12 - cnoco6nocrb opraHn3oBblBarb pa6ory MaJIErx rpyffI ucnolnr.rreleft.



B pesynrtare ocBoeHus rvrcrJurrJrlHbr o6yvarolrlrnftcs AonxeH AeMoncTplrpoBarb cJreAyro-

qr{e pe3yJrbrarbr o6pasonauur :

- yMerb BHeAptrb pe3yJrbrarbl paspa6otorc B npol,I3BoAcreo 6uor\ae4uquncrofi r,r gKoJroraqecxoi TexHr{KLr

(nK-4), rpoBoAr.rrb roBepKy, HarraAKy r.r perynlrponry o6opy4oBaur{r (nK-S);

- BJraAerb HaBbIKitMI{ Ha';ra4Kfi }r peryJrr,rpoBKr.r MeArrrlr,rncKoro o6opy4onanua (IIK-8); opraHu3aqr.rr

pa6oru M.urbrx rpyrr ucnoJrHareJrefi (IIK- I 2);

- sHaTb gTarlhr rexHoJlorr{qecroft [oAroToBKlI flpollsBoAcrna npn6opoB, r43Aentfit u yc,rpoftcrn

Me.ryIII[HcKoro Ha3Haqenux (lIK-5); ocuonrr rexHoJroruu o6crryxunannr MeAr,rU]rHcnofi rexnuru (fIK-

e).

4. CTpyKTypA II COAEPII{AHr,IE Ar,rCqruIJIt{HhI (MOAyJrfl)

( T exHonorrur rrp o H3B oAcrB a M eAlrqnHcKofi TexHraKrD)

O6Iqas rpyAoeMKocrb AI{cIII4IrJrr{rrbr cocraBJrtet 5 3aqerHbx e,qrrrfirl, 180 sacoB.

4.1. TpyaoeMKocrb 6asonsrx pa3Ae.rroB Arrcq[rrJrrrHbr
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1.t flpousno4cmerurqfi u
TexrroJrorr{qecrufi npo-
rleccbr. Crpyrrypa
TEXHOJIOH4TICCKOTO

nDoIIecca.

8

t.2 Texnonorr.rsecrat
nolroToBKa nporl3BoA-
crsa MeAr.qrurcrofi
TEXHNKI{

10*

2. MeroAu r{3roroBJre-
Hng Aeranefi MeArr-
rlltHcKotr Texur.rnrr.
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2.1 I{srorosnem{e .ueraleft
o6pa6ornoft AaBJreHlr-
eM.
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BOK METO,IIAMN JIUTbfl. l0



2.3 flonyrerue 3aroroBoK
u leranefi u3 IrJIacr-
Macc.

8

2.4 Hsrorosreril,re Aerareft
LI3 KepaMnKrr u MeTaJr-

JIOK€paMIII€CKIID( IIO-
porrrKoB.

t0

2.5 O6pa6orra Aeralefi
pe3aHr.reM. 8

2.6 Jlasepnae, yJrbrpa3By-

KOBarr, 3JIeKTpO3pO3lI-

oruru o6pa6orKu.
t0

J. IlgrorosreHr{e oJreK-

TpouHbrx uogyreff
ueAuuuncrcoft rexnn-
KII

5 4 12 4/2s

3.1 O6qne cBeAeHnr o
leqaTHhrx [JIaTax.

9

).2 TexHororurqecrrEe
upoqeccbr r{3roroBJre-
Hns IIn.

10

J.J HasecHofi uonrax lIfI. 8

3.4 flonepxnocrnrrfi uos-
rax fIfI.

8

3.5 Marepr.ra;ru Ars rro-
BepxHocrrroro Morrra-
xa II[I.

10

3.6 Merom lraHeceHnt
NAIJIEHOfi IIACTbI..

8

3.7 Ycranosra SMD-
KoMnorreHroB na,flfl.

10

3.8 Texnonorrasecr[e
nDorreccbr uafuu fIfL

10

3.9 Texnonorrqecrrae
npoqecchr oTMbrBKrr

leqarHhx ivronvreft.

10

J.

10

Korrrpom [eqarHbrx
yuor rue4mlnncrofi
TEXHIIKI{

8

Bcero 12 t2 165 KP 6t25 gxgauex 27 \aclKP

4.2. Jla6oparopHble pa6orbr

Teua 3.6. Jla6oparopnar pa6ora J',lbl <XaparreplrcrrrKr.r 14 TexHoJrorulr HzureceHr,rr ilrurJrbHbx

rracr) (2uaca).
Tervra 3.7. Jla6oparopnafl.pa6oraJt2 <AnroMaruqecKuts ycrauoBKa SMT-rorranoueuroB))

(2uaca).
Terr,ra 3.8. Jla6oparopnar pa6ora Ns4 ( fpynnonax uafiKa rlerlarHhrx y3noB) (2uaca).

Jla6oparopuiu{ pa6ora J\b5 <,{euoHrax I{ r4n4r4Bvr4yurbHar{ rafiKa KoMrIoHeHroB)
(2uaca).

Terr,ra 3.9. Jla6oparopHalr pa6ora Ns6 (OrMbIBKa rerlarHbD( y3JIoB rocJre raftKu> (2 uaca).

Terr,ra 3.10. Jla6oparopnas.pa6oraJ,{bT <BrasyanbHblft KoHrpoJIb lreqarHbD( y3noB> (2wca).



5. OBPA3OBATEJTbIIbIE TEXHOJIOI:I'.N.

B cootssrcrBlx,I c rpe6onatrnnr,ru @fOC BIIO rro HarrpnBJrenr{ro flo.{roroBKr{ 6axanaapoa pea-
rII3aI[rs KoMrrereHTuocrHoro uo,ryoAa lrpeAycMarplrBaer rrtrrpoKoe r{cfloJrb3oButu]re n yre6norra npo-
qecce aKTI{BHbD( 14I{IrTepaKTIrBHrX QOprra qpOBeAeHI,rS 3aHffr{ft (unr}oprraaq}roHHo - KoMrvfyr{r.rKarlLtoH-
HBre rexuonorralrrfiprr qreurilr JreKrprft, pa6om B MzurbD( rpyrmax [pr,r BbrnoJrueHun na6oparoprrx pa-
6or u 4p.).

flpu nocrauoBKe 3a,4aHutrt na caMocrorreJlbuyro pa6ory ilnrpoKo rrc[oJrb3yrorcx pasnoo6-
ptBlrbre Hailrf,IHbre yre6urre uoco6ras (pas4aro.urrffi rraarepaan) u (yue6nue nu4eoSranrurr,
crafi4-moy u r.g

CaruoctosteJlbHtul pa6ora cryreHroB rroAptryMenaer pa6ory uoA pyrosoAcrBoM nperroAa-
nareneft (nogrotonry r na6oparopHbrM saumuriu) n un4uBerqyanbHyro pa6ory cryAeuTa c fIK z s
cetn INTERNET, a raxxe pa6ory nayuuoft 6z6rurorere BnfV (elerrponnrre pecypcsr)

6. OIIEHOTIHbIE CPEACTB A TJTfl TEKYIUEIO KOHTPOJIfl YCTEBAE-
MocTII, [PoME]I(yTorIHofr errncTAIII,Iu ilo tITorAM oCBoEHI,rfl
AI4CIPITIJIIIHbI }I YTIEEHO.METOAI,ITIECKOE OEECIIEqEHI4E CAMO-
cToflTEJrbHOfr PAEOTbT CTyAEHTOB

Oqeno.rnue cpeAcrB a AJl; TeKyqero KoHTpoJrfl ycneBaeMocrlr:

a) sarqnra na6oparopurx pa6or rro Mero.{y o6yrennr B MaJrbx rpyrmax;

6) oupoc cryAeHToB Bo BpeMfl npaKT[trecrzx ranmr,rft;

n) ycrnrfr u macbMeuurni onpoc cry,qeHToB Bo BpeMr JreKrllrlr rro ]r3yqaeMoMy Marepvanyi

6.1. Kypconar pa6ora

Kypconaa pa6ora nocBtlrleHa parpa6orxe rexHonoruqecKoro [poqecca ]BroroBJrenr{r KoH-

rpetuoft AeraJrI,I MeAIirII4HcKoft texnuxr'r. ,{nx nrmoJluenr,rfl pa6orrr xaxArnl cryAeHT rroJrfraer pa-

6o.ua[ tlepre)K rarofi-nu6o Aeranr,r MeAr4rl]rncKoro npz6opavrraycranoBKtr.

B noscnfiremnoft saflzcKe AoJIXHbr 6rmr paccuorpeubr cJreAyrorque Borrpocbr:

1. Ka.Iecrneurrarl oIIeHKa rexHoJrorlrquocrlr Aeranlr.

2. KorI,r.recrsenuafl oqenKa rexHoJlorlrrrHocrrr Aefturr.I.

3. O6ocnosanue nrr6opa saroroBKrr Aerarrlr.

4. Paspa6orKa rexnonomqecKoro npoqecca r{3roroBJrenufr Aeruru.

B rpa$r,ruecxoft.racril pa6orrr [pr,IBoAfiTct rexuoJrorfiqecKlre 9cKr43br o6pa6orru qeraJrrr,

nrrnonnennbre rra Jrlrcrax (popnrara ,A.4. 
L

6.2. CauocroflTeJrbHan pa6ora cryAeHToB I

I{ennro caMocroflTenruofi pa6orrr sBrllrorcs Qoprrauponarrr4e Jr}rquocrr,r cryAeuTa, pzr3B}rr}re

ero cnoco6uocrlr r carrroo6yreuuro u [oBbrrrreHrrro cBoero npo(peccuonaJrbuoro ypoBHr.
Ocroenrre Sopnrn caMocrotre.nrnoft pa6otrr 3aKrroqarcTcff B npopa6orr<e AonoJrHr.rreJrb-

uofi nHrcparypbl, noAroroBKe K na6oparopublM 3aHtrH{M, ycrnoMy oupocy, upetrrcuur-KonTpoJrro.



Konrponr 3a caMocrogremnofi pa6oroft cryAeHToB ocyrr1ecrBJr{ercs Ha Koucynbrarlvtflxu Bo Bpe-
Ms 3arqr,rrbr na6oparopnsrx pa6or.

Bonpocrr ars CPC
Paster l.
l. Cryymypa )Kr{3HeHHoro qr4KJra MeAr{rluucKoro rr3Aenr{fi.

2. Trnrr [po]r3BoAcrBa MeA]Irlr.rncroft TexHI4KrI.

3. Ponr rexnoJroflrqecKofi no.{rorosKr.r upo}r3BoAcrBa.

4. Orpa6orra KoncrpyKrluvr Ha rexHoJlorllqHocrb.
5. flpousno4creernrrnZ r.r rexHoJrorr{rrectorft flpoqecchl ]BroroBJreHwr MeAl,rqr.rucKoft rexnnxr.r.
6. Crpynrypa rexnoJrorrrecKoro upoqecca.
7 . TexronorraqecKrur rroAroroBKa rrpor,r3BoAcrBa MeAlrqzncrofi TexHuKr.r.

8. ?Icxolurrre AaHHbre AJrr rrpoBeAeur,r.f, Texuonorrqecroft [o.4roroBKr,r [po]r3BoAcrBa.

9. Anarug rexuoJrorurrHocrn roncrpynqtd Me,ryIqI4HcKoft rexrn'rrur.

Parle.rr 2.

1. florry.renre 3axoroBoK MeroAaMrr xoJroAHofi urtatrrnosru.

2. florry.reune 3aroroBoK MeroAaMr4 rrvrrb ..

3. florry.reune 3aroroBoK r{ AeraJreft ug nracruacc.
4. Oqenra rexuoJrofr{qHocr[ KoHcrpyKrILII,I 3aroroBoK.

5. O6pa6oma Aerareft pe3aur,reM.

6. flony.reufie 3aroroBor nrrrsxrofi.
7. florryr.rsure 3aroroBoK MeroAaMrI yAapgoro BbrraBnI4BaHHt.

8. Jlutre rro BbrrrJraBJUreMbrM MoAeJuM,

9. I{enrpo6exHoe Jrr.rrbe, JII4Tbe B KoKrIJIb.

10. Jlurre lroA AaBneHueM.

11. flonyreurae saroroBoK r,r Aerzurefi lrc lrJlacrMacc.

I 2. flonyreHue Aerzljlefi ueroAarr,tlr llopollrKonoft rr,retannyprun.

I 3. Jlasepnar o6pa6orra Aeralefi MeAI,IIIIIHcKofi texnurH.
I 4. VnrrpasByKoBzur o6pa6orra Aerarefi MeArIIIrrHcKofi rexnrrx.
15. Snempoepo3?ronHar o6pa6orra Aera-nefi MeAI{rII4HcKoft rexuunu.

Pasaer 3.

10. Tunu [eqarHbD( nJrar.

I l. Cnoco6br rorryqeHlrt pLIcyHKa IIII.
12. TexnonoruqecKlre flpoqeccbr nonfIeHI,IlI [poBoAslqero cnos fIfI.
I 3. Ceto.rno-xrlMllqecrufi cnoco6 Ll3roroBneurax [III.
I 4. Ougmo-xlrMlrqecKr,re flpoqeccbr HaBecHoro MoHTaxq-IIn

I 5. flzarpavMa clJraBoB oJIoBo-cB]IHeII.

I 6. HragroteMlleparypHble rrpltrola.

17. Onrocrr Ans MoHTtDKuoff naftru.
I 8. Armsaropbr, pacrBoplITeJII{, peonorurqecrue Ao6amn.
19. flasnrubre rlacr6l. Coctan [atJrbHbD( Iracr.

2 0. Cuoco6br roJrf reH prfr . rp ary finpoB aHHoFo npurot.
21. Metoarr HaueceHl{f, nasmnoft rlacrbl.

22. Y cranonra SMD-roMroHeHros Ha IIII.
23. Cnoco6rr nafixu fIlI.
24. OftrrmoqHbre xr{.uKocrI4.



25. Meroarr onrarmrn fIfI.
26. O6opyaoBurrrr4e Am KouTporrr KarrecrBa sJreKTpoHHbrx y3noB MeAr,rqr,rHcKoft rexnuru.

6.3. Bonpocbr K srclaMerry

l. flpousno4crnemrtfr lr rexHoJrorrrecxnl npoqeccbr r,r3roroBJreHwr Merurrlt4ncKoft rexntarz.
2. Crpyrrypa rexHoromqecKoro rpoqecca.
3. TexnonoruqecKas noAroroBKa qpofl3BoAcrBa MeAl,Iqnncxofi rexnraxu.
4. Ka.IecrBeHHas. nKoJIlrtIecrBeHHiuI oIIeHKa rexgoJlorrtlHocr}t.
5. flonyreuue 3aroroBoK MeroAzlMt4 xono.qEoft mrarvrnosrlr.
6. flonyrenue 3aroroBoK MeroAurMvr lrvrrbfr.
7. Jlurre rro BbmJraBJUreMbrM MoAeJrtM,

8. I{enrpo6exuoe Jr[Tbe, JIrITbe B KoK]IJIr.

9. Jlurre rroA AaBJreHneM.
10. Ilony.rgur4e 3aroroBoK lI Aeraneft u3 rlJlacrMacc.

11. O6rqne cBeAeHr.Ir o [eqarHbD( IrJrarax.

| 2.T unrt [eqarHbD( rrJrar.

1 3 . Marepuzurbr [eqarHbrx rrJrar.

14. Cnoco6br nonyreHur plrcyHKa II[I.
15. MeroAu rloJl1"reuu.f, rpoBoAslqero cros fIlI.
I 6. Ceroqno-xnMnqecruft cnoco6 r3roroBJIeHI,Is fIfI.
17. TexnononlqecKr,re [poqeccbr HaBecHoro rrlouraxa fIfI
I 8. r{uarpauMa crrJraBoB oJIoBo-cBrrHeII.

I 9. HugroreMrreparypuble rlpllilou.
20. Ornocu rnrr MoHTaxnofi naftxu.
2l.llasnrr^bre rracrbr. Coctan rrasfibubn< uacr.
22. Cnoco6br [ofiyrreH]rrr rpanyn]IpoBaHlroro np]Irro.f, .

23. fiucneucopnrrfi MeroA HaHeceHlIlI nasnrHofi nacrbr.

24. Tpa$apeurrrft MeroA HzureceHllfl nasnruoft nacrbl.
25. Ycranosra SMD-roMrIoHeHros Ha fIfI.
26. Cnoco6rr uaftru fIfI.
27 . Orvrr;irorrgbre x[,{Kocr}r.
28. Meroabr orIpeAeJreHI,Is KatlecrBa orMBIBru II[.
29. Brxo.unoft xonrpoJrb gJIeKTpoHHbD( y3JIoB MeAlIqHHcKoft texrurz.

7. yqEBHO-METOInqECKOE U UHOOPMAUIIOHHOE OBECTIETIEHIIE

AI,ICqIIIIJMHbI
OcnosHas Jrrrreparypa:

1. Snerrpo$rcnqecKr.re r.r gJrexTpoxuMr,rqecKlle cuoco6rr o6pa6omn Marepl{alon: Vqe6noe
uoco6ue / M.f. Kr.rcelen n Ap. - M.: HI,II{ I4HOPA-M; Mn.: Hon. gnanr.re,20l4. - 389 c.

(n) ISBN 978-5-16-009430-4 
F

2. MarepualoBeAeHlre tn TexHoJrorru.r gJIeKTpoHI,IKt4: Yqe6noe noco6re lB.VI. Kanyctun, A.C.
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S.MATEPTIAJTbHO-TEXHI,IqECKOE OEECTIEqEHITE AIIC4,IIJITIHbI

B raqecrse MareplruurbHo-TexHr,rqecKofo o6ecne.reHr s Ar c\nnJrr4Hbr rrcrroJrb3oBallbl MyJrb-

rnueAnfinrre cpeAcrBa, na6op cnaftAoe rr AeMoHcT paqrlonuble upu6opsr, sJreKTpoHHbre KaraJrorlt u

cfipaBorrur,rru. JlerquonHbre ayAr,rroprdr.r, o6opygonaunbre MynbrrrMeAzftnrnrar,r cr{creMaMr{, KoM-

nbroTepaMn lr gKpaHoM.
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