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1 TIACTIOPT PABOYEN YUEEHOU ITPOT'PAMMBI JINCLIUTTIJIMHBI
OI1.04. DJIEKTPOHUKA 11 MUKPOITPOLUECCOPHA A TEXHUKA

1.1 O6nacth npuMeHeHus padboyeit mporpaMmbl
Hucunmimnaa OI1.04. DnekTpoHHKa U MUKPOIPOLECCOPHAs TEXHUKA BXOJIUT Ma-
TeMATUYCCKUM M OOITUI €CTeCTBEHHOHAYYHBIN YUeOHBIN ITUKII.
1.2 lenu u 3a1aun y4eOHOU TUCHUILTMHBI — TPeOOBaHUS K pe3yjIbTaTaM OCBOCHUS
y4eOHON AUCIUILIUHBI:
B  pesynbrate  ocBoeHuss  auciuiuimHel  OIL.04.  DnektpoHuka U
MHUKPOIPOIIECCOPHAs TEXHUKA 00YUYaIOIINIICS JOJKEH YMETh:

— U3MEPATH NapaMeTPhl STEKTPOHHBIX CXEM;

— MOJIH30BATHCS JCKTPOHHBIMU MTPUOOPAMU U 000PYOBAHUEM.

3HaTh:

— MPUHIUI PAOOTHI U XapaKTEPUCTUKHU AIEKTPOHHBIX PUOOPOB;

— MPUHIHUI PAOOTHI MUKPOIIPOIIECCOPHBIX CUCTEM.

N3yuyenne naHHOW MUCUUILIUHBI MPEINOJIaraeT OCBOCHHUE CIEIYIOUUX OOIIMX U
podeCcCUOHAIBHBIX KOMIETSHITHI:

OK 1. [ToHuMaTh CyIIHOCTh M COIMATBHYIO 3HAYMMOCTh CBOCH Oyayiei nmpodec-
CHUH, NIPOSABJIATH K HEW YCTOMYUBBIA UHTEPEC.

OK 2. OpranuzoBatb COOCTBEHHYIO JESATEIHHOCTD, BHIOUPATh TUIIOBBIE METO/IBI U
CIIOCOOBI BBITTOTHEHUS; TPO(ECCHOHATBHBIX 3a/1a4, OLIEHUBATh UX 3()PEKTUBHOCTH
Y Ka4€eCTBO.

OK 3. [IpuHrMaTh pemeHus B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUAX U HECTU
34 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBIsATh MOUCK U UCIIOJIb30BaHUE MH(POpMAILIKN, HEOOXOIUMOM JIJIst

3 PEeKTUBHOTO BBIMOJHEHUS TPOPECCUOHATBHBIX 3a/1a4, TPO(PECCHOHATBLHOTO U
JUYHOTO Pa3BUTHSL.

OK 5. Mcnonb3oBaTh HHPOPMAIIMOHHO — KOMMYHUKAITUOHHBIE TEXHOJIOTHUH B
npo(hecCHOHABHOM NesATENbHOCTH.

OK 6. PaboTtath B KOJUIEKTUBE U KOMaH1e, 23(P(HEKTUBHO OOIIATHCS C KOJJIETaMH,
PYKOBOJACTBOM, IOTPEOUTEISIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTD 3a padOTy WIEHOB KOMAaH/IbI, pe3yJIbTaT
BBINOJIHEHUS 3aJaHUM.

OK 8. CamocTosTEIRHO ONPEIEATh 33]Ja4l TPOPECCUOHATIBHOTO U INYHOCTHOTO
pa3BUTHS, 3aHUMATHCA CaMO0Opa30BaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIICHHUE
KBIM(PUKALIUU.

OK 9. OpueHTHpOBaTHCS B YCIOBUSIX YACTOW CMEHBI TEXHOJOTU B MPOdeccuo-
HaJIbHOM J€ATECIBLHOCTH.

[IK 1.1. DxcrmyaTupoBaTh MOABUKHON COCTAB JKEJIE3HBIX TOPOT.

[1K 1.2. [Tpon3BoauTh TEXHUUECKOE 0OCITY>KHBAHNE U PEMOHT TOIBMYKHOTO COCTa-
Ba KEJIE3HBIX JOPOT B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHOJIOTHIECKUX MPOIIEC-
COB.

[1K 1.3. OGecnieunBath 6€30MACHOCTh ABMYKCHUS TIOJIBIXKHOTO COCTaBa.

[1K 2.3. KoHTpoimpoBaTh U OIIEHUBATh KAYECTBO BBITIOTHAEMBIX PadoOT.



[1IK 3.1. OpopMIaTh TEXHUUECKYIO U TEXHOJIOTUYECKYIO JOKYMEHTAIIHIO.
1K 3.2. Pa3zpabaTbeiBaTh TEXHOJOTHUYECKHE MPOLIECCHl HA PEMOHT OTACNbHBIX JETa-
JIe ¥ y3JI0B MOJABM)KHOTO COCTaBa KEJIE3HBIX JOPOT B COOTBETCTBUU C HOPMATHB-

HOM JOKYMEHTAlUE.

JIMyHOCTHBIE pE3YJILTATHI

Kon imyHOCTHBIX JInuHOCTHBIE pe3yJIbTaThl
pe3yJ1bTaTOB peaJiu- peaJM3aluM NPOorpaMMbl BOCIIUTAHUA
3alMM MPOrPaMMBbl
BOCIIMTAHUS
[TposiBnsromuii U AEMOHCTPUPYIOLIUI yBaKEHUE K JIOASIM TPYyJa, 0CO-
JIP 4 3HAIOIIUN IIEHHOCTh COOCTBEHHOTO Tpyna. CtpemMsmuiics Kk GopmMupo-
BaHUIO B CETEBOU cpejie JIMYHOCTHO U NMPO(EeCCHOHAIBHOIO KOHCTPYK-
TUBHOTO «IHM(POBOTO cIeay
Oco3HaroUMi NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH 4YeJIOBEKa; yBaXKa-
JIP 7 IOLIMI COOCTBEHHYIO U UY>KYIO YHUKAIBHOCTD B PA3JIMYHBIX CUTYALUsAX,
BO Bcex (hopMax U BUAX AESITEIbHOCTH.
JIP 10 3a0oTsAmmiics 0 3alIUTe OKPY’KAIOMIeH Cpeabl, COOCTBEHHON M UyXKOH
0€30aCHOCTH, B TOM 4yHciIe HU(POBOii

1.3 KonnuecTtBO

9aCOB Ha OCBOCHHUC IIpOrpaMmbl JUCHUIIIINHBI

Ounas ¢popma 00yueHus: Ha 6a3e OCHOBHOTO OOIIEro 00Opa3oBaHus/CpeTHErO 00-

ero oopa3oBaHus

— MakcumanbHas yueOHas Harpy3ka 110 gacos.

— OOs3arenpHas

B TOM 4HUCIJIC.

ayIUTOpHas yuyeOHas Harpys3ka 76 4acos,

— TeopeTnyeckue 3auaTusa 40 4acos;

— nabopatopHbie paboThl 30 4acos;

— CaMOCTOSATEIIbHOM paboThl 00ydaromierocs 34 Jaca,

— MOPOMEXYTOUYH

ast aTTecTarus (IK3aMeH).




2 CTPYKTYPA U COJIEP)KAHUE PABOUYEI YUEBHOI1 ITPOTPAMMBI
JTIACIUTUTNHEI

2.1. O6bem paboueit mporpaMMbl JUCHUIUIMHBI U BUJIbI Y4€OHOUM pabOThI
Ounas ¢opma oOyueHus: Ha 6a3ze OCHOBHOTO OOIIEro oOpa3oBaHUs/CpeIHEro OOIIero
oOpazoBaHUs

Bun yueOHol paboTh O6bem
JacoB

MakcuMainbHas yueOHasi Harpyska (BCero) 110
OO0s3aTenpHas ayAUTOpHAs yueOHast Harpy3Ka (BCEro) 76
B Tom uucre:
JlabopaTopHble paboThI 30
CamocrosiTenbHas (BHEAy IUTOPHAs) paboTa 00y4aromerocs 34
(Bcero)
[TpomexxyTouHas arTectanus B popMe: dIK3aMeHa




2.2. Tematnyeckuil TiaH W cojaep)kaHue paboueil mporpammbl auctuiiuHbl OI1.04. DiekTpoHMKa W MHKPOIPOIECCOpHAs
TEXHHUKA
Ounas dhopma 00yueHus Ha 6a3e OCHOBHOrO 0011ero o0pa3oBaHusi/Cpe/IHero 0011ero oopazoBaHus

HaumenoBanue pa3fienoB | «
TEM E @ % E‘ .
Z | Comepxanue yueOHOro Marepuana, JJaboparopHsle pabOThl U IPAKTHUECKUE 3a- 3] 5 5 &
é’. HSATHS, CAMOCTOSITeNIbHAS paboTa o0ydaromuxcs, KypcoBas pabota (IpoeKT) ; 2 qE) A
g s2 2
g sz 8
@) S 2
1 2 3 4
2 Kypc 4 cemectp/1 Kypc 2 cemecTp
Paznen 1. DnekTpoHHBIC TIPU- 39
OOpBI
Tema 1.1. ®usnueckre OCHOBBI Cozeprkanue y4eOHOro Matepuaia
TIOJIyIIPOBOJAHMKOBBIX MPHOO- |1 CobcTBeHHas ¥ TPUMECHAs: TPOBOAMMOCTD OTYNPOBOAHUKOB. Du3nueckue oc-
poB HOBBI 00pa30BaHUs U CBOMCTBA P-N mepexoa. 2 OK 1. OK 2.
Emkoctb p-n-nepexosaa, mpoboii p-nN-nepexoa OK 5, JIP 4, JIP
7,JIP 10
CamocrosTenbHas pabota 00ydaromuxcs 1
Pabora ¢ KOHCTIEKTOM JIEKIUH.
Tembl OKIAT0B U COOOIICHUA:
1. Uctopust pa3BUTHS SIEKTPOHHUKH. 2. P-N-TIEPXO U €Tro CBOiicTBa. 3. BiusHue Tem-
nepaTypbl Ha 3JIEKTPOIPOBOIHOCTh MOJIYIPOBOAHUKOB.
Tema 1.2. TToaynpoBOIHHKO- Copepxanue yueOHOro Marepuasa
BBIE TUOIBI 2 Konctpykuus 1no10B. OCHOBHBIE XapaKTEPUCTUKH U TapaMeTphl OIYIPOBOI- OK 1.-OK 3.
HUKOBBIX HO0A0B. Kitaccudukanus noaymnpoBOTHUKOBBIX JHOAOB, YCIOBHBIE 2 K 1.1.
o0o3HaueHus. MapkupoBKa, IpUMEHEHUE
JlaGopaTopHbie paboThI
3 VccnenoBanue paboThl BEIIPSIMUTEIbHBIX THO0B 2 K 1.1.
4 WccnenoBanne paboThl CTAOMIMTPOHOB 2 TIK 2.3.
5 HccnenoBanue paboThl CBETOIMO/IOB. 2 IIK 3.2.




CamocrosiTenbHas paboTa 00yJaronuxcst

[ToaroroBka K 3ammuTe OTYETOB 10 JaboparopHoit padore. [loaroToBka nmpe3eHTaIuil.
Tema npe3eHTanuii:

1. [TomynpOBOTHUKOBEIE TUOJIBI: BRIPSMUTENIBHEIC, CTAOMIUTPOHBI, TYHHEIbHBIC, ()O-
TOJUO/bI, CBETOANO/IbI, BAPUKAIIbI, CHJIOBbIC, TABUHHbBIC; YCIOBHbIE 0003HAUCHUSI.

2. IlonynpoBoanukosble auoasl J.11.C.

Tema 1.3. Tupuctopsl

Copepxanue yueOHOro MaTepuasa

6 KoHcTpykuus THpucTOopoB. OK 4.- OK 6, JIP
[TpuHIMn neicTBUS TUPUCTOPOB, Kiaccu(uKanus, ycioBHble 0003HaueHus. Oc- 4, JIP 7,
HOBHBIE XapaKTEPUCTUKHU U TapaMeTpbl TAPUCTOPOB, IPUMEHEHHE K 1.1.

7 JlaboparopHas padboTa IIK 1.1.TIK 2.3.
UccnenoBanue paboThl TUPUCTOPA IIK 3.1. TIK 3.2.

CamocTosrenbHas padota o0yyarommxcs

Pabota ¢ xoHcniekroMm jekuuu. Iloaroroska npezeHTanui.

Tema npe3eHTanui:

1. Ilpunnun neictBust TUpUCTOPOB. 2. JIMHUCTOPBI, TPMHUCTOPBI, CHMUCTOPBI, CHIIO-

BbI€, JJaBUHHbIE, YCIOBHbIE 0003HaueHus. 3. TEeXHOIOTUs U3rOTOBJIEHUS THPUCTOPOB,

KOHCTPYKIIUS, BBIBO/IbI TUPUCTOPA - AHOJ U KaTOJ, YIPAaBJIAIOLINHI 31EKTPO/I.

4. Ilpumenenue Tupuctopos B J.11.C.

Tema 1.4. Tpau3ucTopsl CogepxaHuie yaueOHOTO MaTepHana

8 [Tpunumn neicTus, KiaccupuKalys TPaH3UCTOPOB, YCIOBHbIE 0003HAYECHHUS. OK5.-0OK 7.
OCHOBHBIE XapaKTEPUCTUKHU U TTapAMETPhI TPAH3UCTOPOB. JIP 4, JIP 7
CxeMbl BKJIIOUEHUSI OUMOISIPHBIX TPAH3UCTOPOB. Pexumbl paboThl K 1.1.
JlaGopaTopHble pabOTEI

9 HccnenoBanue paboThl TPAaH3UCTOPA B PEKUME YCHIICHH S, U3MEPEHUE OCHOBHBIX IIK 1.1.IIK 1.2.
apaMeTpoB. ITK 2.3.J1IK 3.1.

10 |UccnenoBanue paboThI TPAH3UCTOPA B KIIIOUEBOM PEXHME K 1.1. IIK 1.2.

MK 2.3.




CamocrosiTenbHas paboTa 00yJaronuxcst

Pabota ¢ KOHCIEKTOM JIEKIUH.

[TonroroBka K 3amuTe OTYETOB MO JaOOPATOPHBIM paboTaM, paboTa B MHTEPHETE C JIU-
TepaTypoy IpU NOATOTOBKE IIPE3EHTALINH.

Tema npe3eHTaui:

1. YcTpoiicTBO, IpUHLIKIT AEUCTBUS I1OJIEBOIO TPAH3UCTOPA. 2. Y CTPONHCTBO, IPUHLIMII
nercTBrs GOTOTpaH3UCTOPA. 3. Y CTPONHCTBO, MPUHIIUI ICUCTBHUS OUIOISIPHOTO TPaH-
sucropa. 4. [Ipumenenue tpansuctopos B O.11.C.

Tema 1.5. UnTerpanbHbie MUK-

Copepxanue yueOHOro MaTepuasa

POCXEMBbI 11 |Ilonsarue o0 ryeMeHTaX, KOMIIOHEHTAaX UHTErPajJIbHbIX MUKPOCXEM; aKTUBHbBIC U OK 2.
MACCHUBHBIC AJIEMEHTHI. Y POBEHb UHTETPALIUH. OK 3. OK 4.
Kﬂaccn(i)HKauI/m MHTETPAJIIBHBIX MUKPOCXEM, CUCTEMA 0003HaueHNI OK 7, JIP 4, JIP
7,JIP 10
CamocTtosTenbHas pabota o0ydaronuxcs
Pabora ¢ KoHCTIEKTOM JIEKIUH.
[ToaroroBka cooOIIEHU.
Tema npe3enTtanuii: 1. DIEKTPOHUK U UHTEIUIEKTYalbHBINA AOM. 2. MUKpOCXEMBbI, IpuU-
MEHEHHE Ha XK.JI. TPaHCIIOPTE.
Tema moxmanoB u coobmienwuii: 1. ictopus pa3BuTHs MUKpO3JIEKTpoHUKH. 2. Kitaccu-
dbukanys 1 Ha3HAYEHHE UHTETPAIbHBIX MUKPOCXEM. 3. AHANIOTOBBIE U ITU(PPOBHIE MUK-
POCXEMBI.
Tema 1.6. HOJ'IyrIpOBOI[HI/IKO— COI[Cp)KaHI/Ie yqe6H0r0 Marcpuaia
BbIe (POTONPUOOPHI 12 |®oropesucropsl, GoTo M0l GOTOTUPUCTOPHI, POTOTPAH3UCTOPHI, CBETOIHO- OK 2.- OK 3.
JIbI: UX TIPUHITUN IEHCTBUS, YCIOBHBIE 0003HAUEHUS, IPUMEHEHHE. OK 8, JIP 7, JIP
[TosrynpoBOIHUKOBBIE J1a3€phl, IPUHLIUIT ACHCTBUS, TPUMEHEHHUE. 10
OnTpoHBI, MPUHIIUI ACHCTBUS, yCIOBHBIE 0003HAYEHHUSI, 00JIACTh MPUMEHEHHUSI.
TepMucCTOpHI, MPUHIIMI JSHCTBHS, YCIOBHBIE 0003HAYEHUS, TPUMEHEHHE
JlaGopaTopHbie pabOThI
13 |UccnenoBanue pabOThl TEPMUCTOPOB. MK 2.3. TIK 1.1.
NK 1.2. TIK 3.1.
14 |UccnenoBanue paboThl POTOPE3UCTOPOB. K 2.3
K 1.1

CamocTtosTenbHas paboTa o0yyaronuxcs
Pabora ¢ koHcniekToM. [ToaroToBKa Mpe3eHTalyii, J0KIa10B U COOOIIeHUH, cocTaBe-




HUE TECTOBBIX BOIPOCOB U OTBETOB.

Tema npe3eHTanuii:

1. I[TpuGops! HOUHOTO BUAEHUS. 2. ONTOAIEKTPOHHBIE TPUOOPHI, IPUMEHEHHUE Ha ..
tparcnopre. 3. @oropene. 4. Conneunas O6arapes. 5. [Ipunuumn paboTe! EPPOBOTO
doToamnmapara.

Tema 10K1a/10B ¥ COOOIICHUI:

1. ®oTope3ucTopsl, HOTOAMO I, MPUHIIUTI AEHCTBUA, TpuMeHeHue. 2. doToTpan3u-
CTOPBI, POTOTUPHUCTOPHI, IPUHITUI ISHCTBUS, MpuMeHeHue. 3. CBETOINObI, IPUHITHIT
JENCTBUS, IPUMEHEHHE.

Paznen 2. DnexrpoHHbIe yCu- 16
JIMTEIH U TeHepaTophbl
Tema 2.1. DIeKTPOHHBIE yCH- Coneprkanue y4eOHOro mMarepuania
JIUTEH 15 |Knaccudukauus ycunurenei, CTpyKTypHasi CXeMa yCUIUTEINS. 2
OcCHOBHBIE XapaKTEPUCTUKH U IapaMeTpbl ycunuTenel. Pexxumbl paboTsl ycu- OK 1.- OK 2.
JAUTeNaeH. Y CUINTENN HAMpsDKEHUs. Y CHIIMTENN MOIIHOCTHU. Y CHJIMTENH TOKA. MK 1.1.
Juddepennmanpupie ycunurenn. OneparoHHbIE YCHITUTEN, HHTETPaIbHOE
UCIIOJIHEHHE, YCIOBHOE 0003HaUEHUE, IPUMEHEHHUE.
Pe3onancHble ycunutenu. OOpaTHbIE CBSA3H B YCHIIUTESIX.
Coneprkanue yueOHOro Matepuana
16 |Ycwmurenu Toka. JuddepeHnmanbHbie yCHITUTEIH.
OrnepalinoOHHBIE YCUIIUTENN, UHTETPAIbHOE UCTIOJIHEHHE, YCIOBHOE 0003Haue- 2 OK 1.- OK 2, JIP
Hue, npuMeHeHue. PesonancHelie yeunutenu. OOpaTHbIE CBSA3H B YCHIIUTENSX. 4, JIP 7, JIP 10
MK 1.1.
JlabopaTopHbie pabOThI
17  |HUccnenoBaHue 31€KTPOHHON CXEMbl HHBEPTHUPYIOIIET0 U HEMHBEPTHPYIOIIETO 2 K 1.1. IIK 2.3.
YCUJIUTEJICH, U3MEPEHHE OCHOBHBIX MapaMeTPOB MK 3.1.
CamocrosTenbHas pabota 00ydaromuxcs 2

Pabora ¢ KOHCIEKTOM, TEXHUYECKOW JTUTEpaTypPOil, UHTEPHETOM I10 MOATOTOBKE
JIOKJIaJIOB U NIPE3ECHTALUH.

[ToaroToBka K 3anuTe OTYETOB MO JAOOpPATOPHOM padoTe.

Tembl pe3eHTanui:

1. Bnusinue TemrnepaTypsl Ha peXUMbI, HAIEKHOCTb pabOThI I.11. TPUOOPOB.

2. DJEKTPOHHBIE YCEIUTENHN B ObITY. 3. ABTOMAaTHYECKUE PEryJINPOBAHUS TEM-
nepaTypsl.

Tembl TOKJIaZ0B M COOOIEHU:

10




1.Ycenurenn MOITHOCTH. 2. Y CHJIMTENN MOCTOSTHHOTO TOKA. 3. DJIEKTPOHHBIE
yCI/IJII/ITeJII/I, HpI/IMeHeHI/Ie Ha XK.1. TpaHCHOpTC.

4. IMnyJIbCHBIN PEXHUM padOThl TPAH3UCTOPOB, MPUMEHEHHE HA XK.J. TPAHCIIOP-
T€.

Tema 2.2. DneKTpOHHbBIE T'eHE-

Copepxanue yueOHOro MaTrepuasa

paTopsl 18 |Knaccuduxkanus 3meKTpOHHBIX TEHEPATOPOB. 2
Astoreneparop tuna RC. Cxema, npunnun padotsl. CTaOMIHM3aIys 4acTOThI OK 5- OK 7
rereparopoB. KapiieBslii renepaTop. DnekTpudeckue umiyibebl. Knaccugpuka- K 1.1
11, OCHOBHBIE TapaMeTpbl. | eHepaTop TMHEHHO-U3MEHSIOIIEroCs HapsyKEHUS.
CuMMeTpUYHBIH MyIbTHBHOpaTOp. MyIbTHBHOpATOp Ha OMEPAIMOHHOM YCHIIU-
tene. Artorenepatop tuna LC. Cxema, mpuHIUI pabOTHI.
JlaGopaTopHbie pabOThI
19 |UccnenoBanue MyJIbTUBUOPATOPOB 2 K 1.1. TIK
231K 3.1
20 |HUccnenoBanue padbotel reneparopa JI-M-H. 2 K 1.1. TIK 2.3
MK 3.1.
CamocTtosTenbHas pabota o0ydaronuxcs 2
Pabora ¢ KOHCIEKTOM JIEKIIMH, COCTABJIEHUE TECTOBBIX BOIPOCOB 1 OTBETOB.
[ToaroroBka K 3amuTe OTYETOB MO JAOOPATOPHBIM paboTaM .
TeMbI TOKJIag0B U COOOIIEHHIA:
1. DnexTpoHHBIE reHepaTOpPhl, MPUMEHEHHE Ha X.JI. TpaHcnopTte. 2. ['eHepaTtops! muio-
00pa3HBIX UMITYJIbCOB(HAMNpsDKeHU). 3. Pe3oHaHCHBIE TeHepaTOpPHI.
4. PaguocBs3b U reHepaTopsl. 5. Cuctembl 0e30MacHOCTH (IPUMEHEHHE YCUITUTENeH,
TE€HEPATOPOB).
Paznen 3. crounuku BTOpUY- 25
HOI'O MUTAHUs
Tema 3.1. Heynpasnsemsie Coneprkanue yueOHOro MaTepuana
BBINPSAMHUTENH 21 |Knaccudukanus BEIIPSIMUTEICH. 2
[Tpunuumn neiicTBust oqHO(A3HBIX BRIIPSMUTENEH, BpeMEHHBIE TUarpaMMbl OK 2
HanpsKeHUH, OCHOBHBIE TapamMeTphl. Tpexda3zHble BRIIPIMHUTENH, TPUHIHIT Jei- OK 7
CTBUS, BpeMeHHbIe [uarpammsbl. OqHO(]a3HbIH MOCTOBOM BBITPSIMUTENb, TIPUH- JIP 4, JIP 10
U JeMCTBUS, BpEMEHHbIE JUarpaMMbl HAPsHKEHUH, cpe/iHee 3HaUeHHE BbI- MK 1.1

MPAMICHHOT'O HAIIPSXKCHUA, IPUMCHCHHC

JlaGopatopHble paboThI
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22 |HccnemoBaHue 3IEKTPOHHON CXEMBI OJJHO(GA3HOTO MOCTOBOTO HEYMPABIIIEMOTO
BBIHIPAMUTEIIA, UBMCPCHUC OCHOBHBIX IMMAPaMCTPOB

IK 1.1. TIK 2.3.
M[IK 3.1.

CamocTtosTenbHas padota 00ydaronuxcs

[ToaroroBka K 3amuTe OTYETOB O JabopaTtopHoit padore. [loaroroBka npe3eHTaN.
TemaTuka 1151 TOATOTOBKU MPE3EHTALINU:

1. OnHoda3HbIi IBYXIOTYIIEPUOAHBINA BRIIPAMHTENb. 2. OgHO(pa3HBIIA OJHONOTYTIE-
PHOIHBIN BBIIPAMUTENB. 3. BeIpsiMuTenu B Hatiel xu3nu. 4. Beimpsvurenu 6e3
Tpanchopmaropos. 5. [IpuMeHeHne BRIpSIMUTENCH Ha K. 1. TPAHCIIOPTE.

Tema 3.2. YmpapnsieMble BbI-
NPSIMUATENTN

Copepxanue yueOHOro MaTtepuasa

23  |IIpuHUMI AEHCTBHS YIPABIIEMBIX BHIIPAMUTENCH. BpeMeHHbIe qruarpaMMsl.
[Tpumenenne. OcoOEeHHOCTH TpeX(a3HbIX YIPaABIIEMbIX BoIIpsMuTesel. Cu-
CTeMa yNPABIICHUS BBIIPIMUTEISIMU

OK I.
OK 7.
IIK 1.1.

JlaGopaTopHas pabota

24 I/ICCJ'IG,I[OBEIHI/IC BHCKTPOHHOﬁ CXCMbI OAHOIIOJIYTICPHUOAHOTO YIIPABIISICMOI'O BbI-
MNPAMUTEIIA, USMCPCHHUEC OCHOBHBIX MAPAMCTPOB

I[IK3.1.IIK 1.1
K 2.3

CamocrosTenbHas pabora 00ydaromuxcs

PaboTa ¢ KOHCIIEKTOM JIEKIMH, COCTABJIEHUE TECTOB CO CXEMAMH.

[ToaroToBka K 3amiuTe OTYETOB 110 JJaOOpaTOpHOI padoTe.

IToaroroBka DOKIA0B M COOOIIEHHH.

Tema 10K1a/10B U COOOIIEHUI:

1. OgHoda3HbIN ABYXIOTYTIEPUOIHBIN ypaBiIsieMblid BoIIpAMUTENb. 2. TpexdasHbie
yIpasisieMble BRIIPAMUTENN. 3. [[puMeHeHne ynpaBiseMbIX BBIIPAMUATEICH Ha XK. 1.
Tpa"cnopre. 4. CBapouHble anmnaparbl 1 YIpaBJiseMble BHITPSIMUTEIN.

Tema 3.3. Cruaxusaroiiue
GunbTpHI

CogepxaHue yueOHOTO MaTepHana

25 |Ha3nauyenue u xiaccudukanus GuibTpoB.

CriaxuBaronye (puIbTpsl C MACCHBHBIMH JIEMEHTaMH: EMKOCTHBIC, HHTyKTHB-
Hble. [Ipunuun aeicteust. KoadduuneHt crnaxupanus.

OnHO3BEHHBIE U MHOTO3BEHHbBIE (DUIIBTPHI.

AKTUBHBIC QUITBTPHI

OK 1
OK 7
JIP 4, JIP 7, JIP
10

JlaGopaTtopHnast pabota

26 |HccnenoBaHue CBONCTB CTIQKUBAIOIINUX (QUIBTPOB

I[IK 1.2. TIK 2.2
[IK 3.1
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CamocrosiTenpHas paboTa 00yJaronuxcs

[ToaroToBka K 3amIuTe OTYETOB 110 JaOOPAaTOPHOI paboTe, COCTaBIEHHE TECTOBBIX BO-
IIPOCOB U OTBETOB.

Tembl JOKIIAZI0B U COOOIIEHUN:

1. CrnaxuBaromue GuIbTPhI Ha XK.JI. TpaHcmopTe. 2. KauecTBo 3Byka u paboTa Qpuiib-
TpoB. 3. Peaktop B 10KOMOTHBaX. YTO 3107

Tewma 3.4. CtaOuam3atopsl

Copepxanue yueOHOro MaTepuasa

HAIPSAXCHUA 1 TOKA 27 |Knaccudukanus ctabunuzaTtopos, npumeHenue. [lpunuumn padoTsl napameTpu-
YECKOI0 CTAOMIIN3aTOPA HAIIPSKEHUS. 2 OK 2.
[TpunHimn paboThl KOMIEHCAIIMOHHOTO CTA0MIM3aTOPa HAIIPSIKEHHUS. OK'7.
KommneHcamoHHbIi CTaOMIM3aTOp TOKA TIK 1.1.
JlaGopaTopHas pabota
28 |HccrnenoBaHue mapaMeTpUIECKOro CTabuiIn3aTopa HampsHKeHUs 2 K 3.1. TIK 1.2
K 2.2.TIK 2.3
MK 1.1.
Coneprkanue yueOHOro Matepuana
29 |KontpoabHas pabota 2
CamocTtosTenbHas paboTa 00ydaronuxcs 1
Pabota ¢ KOHCTIEKTOM JICKITUH, COCTABJICHUE TECTOBBIX BOIIPOCOB U OTBETOB.
[ToaroroBka Kk 3amuTe OTYETOB MO TabOpaTOpHOH paborTe.
TeMbI TOKJIag0B U COOOIIEHHIA:
1. KomnieHcanmonHsIit crabunuzarop Toka. 2. [lapamerpuueckuii ctabunmzaTop
HANPSDKCHUSL.
Pasznen 4. Jlornueckue 14
YCTPOKCTBA
Tema 4.1. Jlornueckue aie- Cozepxanne y4eOHOro Marepuaia
MEHTHI IIU(PPOBOIl TEXHUKH 30 |Jlormueckme snementsl U, JIN, HE. YcnoBHbIe 0003HaUYeHUs, TAOIUIIBI HCTHH-
Hoctu. Jlormueckue snmementsl MJIM-HE, U-HE. YcnoBable 0003HaueHUs, Ta0- 2 OK 1.
U1l UCTHHHOCTH. DiteMeHT 2M-HE B MHTErpaqbHOM HCITOJTHEHUH, IIPUHITATT OK 2.
paboThI OK 4.
YcioBHBIE 0003HAYCHUS, TAOIUIBI UCTUHHOCTH. DnemeHT 2U-HE B uHTErpas- OK 5.
HOM HCITOJTHCHUH, IIPUHITAT pa0OThI JIP 4, JIP 7, JIP
10
CamocTosTenbHasi paboTa 00yyaroumxcs 2
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PaboTa ¢ KOHCIIEKTOM JIEKIIUH.

Tema 4.2. KoMOUHAIIMOHHBIE

Conepxkanue yueOHOro MaTepuaia

U poBbIE YCTPOHCTBA 31 |KomOuHarmoHHbie U(poBBIC YCTPOUCTBA: U (PPATOP, AeMUPPATOP, MYJIBTH- 2
JIEKCOp, OK 1.
JIeMYJIbTUILIEKCOP, OIyCyMMAaTop, CyMMartop. Y ClIOBHbIE 0003HaUEHUSs, HA3Ha- OK 4.
YeHHE BbIBOJIOB, IPUMEHEHHUE OK 5.
CamocrosTenpHas pabota 00yJaromuxcs 2
Pabota ¢ KOHCTIEKTOM JIEKIIUH U JTUTEPATYPOil IPHU MOATOTOBKE COOOIICHUIA.
Tembl JOKIIAZI0B U COOOIIEHU:
1. demudpatop. 2. Mynsrumekcop. 3. lemynbrumnekcop. 4. [Tomycymmarop.
5. Cymmarop.
Tema 4.3. IlocnenoBarensb- Conepxanne y4eOHOro MaTepuaia OK 5. OK 7.
HOCTHBIE IIU(poBbIe ycTpoii- |32  |ITociemoBaTebHOCTHBIE IM(POBBIE YCTPOMCTBA: TPUITEDP, CUCTUHK, PETHUCTP. 2 OK 4.
CTBa YcioBHbIe 0003HaYEHMS], HA3HAUYEHUE BBIBOJOB, TPUMEHEHUE.
Copepxanue yueOHOro Marepuaia 2 OK 5.
33 |RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep; npuHImI padoThl, TAOIHIIBI OK 7.
uctuHHOCTU. CuMMmeTpuuHbli Tpurrep. Tpurrep [lImura. OK 4.
CamocTtosTenbHas pabota o0ydaronuxcs 2
Pabota ¢ koncnexkrom jekiuu [1oAroToBKa K KOHTPOILHOM padoTe.
[ToxroToBka cOOOIICHUA.
Tema oxnaoB U cOOOUIEHUI:
1. ITocnenoBaTenbHOCTHBIE IU(PPOBBIE YCTPOMCTBA: TPUITEP, CUCTUUK, PETUCTP.
2. YcnoBHble 0003HaU€HUs, HA3HAUYE€HUE BBIBOJIOB, IPUMEHEHHE.
3. RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep, npuHIuI paboThl, TAOIUIBI UC-
TUHHOCTH
Paznen 5. Mukpomporeccop- 16
HbI€ CHUCTEMBbI
Tema 5.1. HOJ'IyrIpOBO)]HHKO- Conepx(aHI/Ie yqe6Hor0 Marcpuala
Bas MaMsTh 34 |Hasmauenue u Ki1accu(UKAINS 3AIIOMUHAIONINX YCTPOUCTB. 2 OK 2.
Crarndeckue, TMHAMUYECKHE, IIEPEPOrpaMMHUPYEMBIE 3alIOMUHAIOIIUE YCTPOU- OK 4.
ctBa. ®mm-namsate. O01acTh MIPUMEHEHUS OK 5.
CamocrosTenbHas pabota 00yJaromuxcs 2

Pabora ¢ KOHCIIEKTOM JIEKIIUH.
[Toaroroska coOOIEHUIA.
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TemMa IOKJIaI0B U COOOIIEHNIA:
1. Cratndeckue, TMHAMUYECKHE, TIEPEIIPOrPAMMHUPYEMBIE 3aTIOMHHAIOIINE YCTPOI-
ctBa. 2. Ilouatus ROM, RAM, CMOS-naMaTh, KoII-ITaMATh.

Tema 5.2. Ananoro-udpoBsie

Conepkanue yueOHOro MaTepraia

u 1udpo-ananoroseie yerpoii- |30  |LEppoBas 00paboTKa IEKTPUYECKUX CHUTHAIOB: AMCKPETH3aLNsl, KBAHTOBAHHC. 2 OK 7. OK 2.
CTBA [Tpunin paboThl aHanoro-unupoBoro npeodpazopares, IpUMEHEHHUE. OK 4.0K 5.
JIP 7, JIP 10
36  |IIpuHmn paboTsl U po-aHATOrOBOr0 MpeoOpa3oBaTelis, IPUMEHEHNE 2 OK 7. OK 2
OK 4.0K 5
CamocrosTenbHas paboTa 00yJaronuxcs 2
Pabota ¢ KOHCIEKTOM JIEKIUH.
Tema 5.3. Mukpornpoieccopsl Cozepxanne yueOHOro Marepuraia
37 |CtpykTypa npoueccopa, Ha3Ha4YeHUEe CTPYKTYPHBIX OJIOKOB. 2 OK 4. 0K 7.
Apxutekrypa nporeccopos. CISC-, RISC-, VLIW-nporeccopsr. OK 2. OK5.
Mukpormnpoiieccopbl, pa3HOBUAHOCTH, IPUMEHEHHE.
38 |CrpykTypa npoieccopa, Ha3HaYeHUE CTPYKTYPHBIX OJIOKOB. OK 4. OK 7.
-llnpoBbie cUrHANBHBIE TPOIIECCOPHI, TIPUMEHEHHUE. 2 OK 2.
MUKpOKOHTPOJUIEPHI, CUCTEMBI Ha KpUCTAJLIE, IPUMEHEHHE. OK 5.
JIP 4, JIP 7, JIP
10
CamocTrosTenbHas pabota o0ydaronmxcs 2
Pabota ¢ KOHCTIEKTOM JIEKITUH.
IToaroToBka K SK3aMeHY.
Uroro mo qucuunnune| 110
B ToMm uucne:
Teopernueckoe oOyuenue| 46
Jlaboparopusie padoter| 30
CamocrosrenbHas pabora| 34
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3 YCJIOBUS PEAJIM3ALIMM PABOYEN YUEBHOI ITPOI'PAMMGBI JIMCIIATIJIMHBI

3.1. MarepuanbHO-TEXHUYECKOE 0OeCIIeueHUE
Peanu3amus yueOHON MporpaMMbl TUCITUILIMHBI OCYIIECTBISETCS B JTabopaTopuu
«INEKTPOHUKHU U MUKPOTPOIECCOPHAS TEXHUKI.

O6opynoBanue nabopaTopuu: paboyue MecTa Mo YUCITy 00ydaronuxcs

- pabodee MeCTO MPENo/1aBaTes;

- KOMIUIEKT Y4e€OHO-HAIJISIIHBIX MOCOOUM MO 3JIEKTPOHUKE U MUKPOIPOIIEC-
COPHOU TEXHHUKE;

- nabopatopHbie CTEHIbI « Teopus ANEKTPUUECKUX LIETIEH U OCHOBBI DJICK-
TPOHHKI.

Texaudeckue cpeacTra 00ydeHusI:
KOMITBIOTEPHI C JINIICH3UNOHHBIM MTPOTPAMMHBIM 00ECIICUCHHUEM;
MYJIBTHMEIHATPOCKTOD;
IPUHTED;
CKaHep.
3.2. UadopmainrionHoe obecriedeHue 00ydeHusl.
[lepeuenb pekoOMeHAyEeMbIX yUeOHBIX U3AaHui, IHTepHET- pecypcoB, AOMOJHUTEILHON
JUTEPATYPHI
1 OcHoBHas yueOHas IuTeparypa:
1.1 A. K. CnaBunckuii, . C. TypeBckuil: DIEKTPOTEXHUKA C OCHOBAMH 3JIEKTPOHHUKHU
[DnexTpoHHBIN pecypce] : yued. mocodue aist CCY30B.- 448 c. - M. : DOPYMUH®PA -
M, 2021 - https://znanium.com/read?pid=1150305
2 JlomonHUTENbHASA YUeOHAas TUTEpaTypa:
2.1 bepuxamBuiu, B. III. DnexTpoHuka U MUKPOIJICKTPOHHUKA: UMITYJIbCHAs U LUPO-
Bas JICKTPOHMKA : Y4eOHOE TIOCOOHe T CpeTHero MpodeccHoHaIbHOTO 00pa3oBaHus /
B. III. bepukamBumm. — 2-¢ w3Ad., ucnp. u gon. — Mocksa : M3marensctBo Opaidr,
2024. — 242 c. — (IIpodeccuonanproe obOpaszoBanue). — ISBN 978-5-534-06256-4.
— Texker : anextponnbit // O6pazoBatenbHas minatdopma FOpait [cakit]. — URL:
https://urait.ru/bcode/539963
DNEKTPOHHBIE PECYPCHI:
3.1. bubmoreka KpM)XKT UpI'VIIC : [caiit] / KpacHOSIpCKHUN MHCTHUTYT >KEJIe3HOJO-
poxkHoro  tpancnopra —¢umman  UpI'VIIC. -  Kpacmospck. —  URL:
http://irbis.krsk.irgups.ru/. — Pexxum goctyma: mocjae aBTopu3anun. — TEKCT : 3JeKTPOH-
HBIH.
3.2. O6pa3oBarenpHas miardgopma FOpalT : snexktporHas Oubnmoreka : cat / OO0
«OnektpoHHoe m3aareiabcTBo HOpaiity. — MockBa. — URL: https://urait.ru/. — Pexwum
JIOCTyMA: MO MOAIUCKE. — TEKCT: AJIEKTPOHHBIM.
DIIEKTPOHHBIE PECYPCHI:
3.1. bubmuoreka KpMXKT UpI'VIIC : [caiit] / KpacHOsIpCKUT MHCTUTYT >KEJI€3HOI0-
poxkHoro  Tpancnopta —¢umuan  HpI'YIIC. -  Kpacnospck. -  URL:
http://irbis.krsk.irgups.ru/. — Pexxum gocrtyma: mocie aBTopu3aiui. — TEKCT : AJIeKTPOH-
HBIH.
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3.2. O6pazoBarenbHas miardopma FOpalt : anekTpoHHas Oubnuoreka : caut / OO0
«DnexTpoHHoe m3natenscTBO FOpaiit»y. — MockBa. — URL: https://urait.ru/. — Pexum
JOCTyTa: IO MOANMCKE. — TEeKCT: JIEKTPOHHBIMN.
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4 KOHTPOJIb 1 OIEHKA PE3VIJIbBTATOB OCBOEHWA JUCITUIIVIMHBI

KoHTponb ¥ olleHKa pe3ylbTaToOB OCBOCHHUS JUCUUIUIMHBI OCYIIECTBISICTCS IPENojaBaTelieM B
Mpoliecce MPOBEACHUS TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTAIUU.

PesynbTaTnl 00y4yeHus

(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI M MeTO/IbI KOHTPOJISA ¥
OlIeHKH pPe3y/JIbTATOB 00y4eHHs 0Y-
HOI1/32049HO# PopMBbI 00YUeHHS

YMeTs:

1. u3MepsATh MapaMeTpbl JIEKTPOHHBIX CXEM;

BrinonHenne mpakTuyeckux padboT
JK3aMEH

2. TIOJTH30BATHCS AJIECKTPOHHBIMH IPUOOpaMU U 000pPy-

CamocTosTenbHas padbora,

AOBaHUCM. BrimonHeHue npakTHYecKux pador,
9K3aMEH

3HaTh:

1. npuHIUT PabOTHI M XapaKTEPUCTUKHU DJICKTPOHHBIX | 3alluTa MPAaKTHYECKUX Pa0OT, YCTHBIN

prubopoB; OITPOC HA 3aHATHSX, TECTUPOBAHUE,

9K3aMCH

2. mpuHLIUI PabOTHl MUKPOIIPOLIECCOPHBIX CUCTEM.

3amuTa npakTUYecKux paboT, yCTHBIN
OTIPOC Ha 3aHATHUSAX, TECTUPOBAHUE,
JK3aMeH

PesynbTarsl OcHoBHBIE TIOKa3aTeNN @DOopMBI U METOJIBI KOHTPOJIS U
(popmupyembie ob1IHE U OLICHKH pe3yJibTara OLIEHKH (C IPUMEHEHUEM aK-
npodeccuoHanbHbIe TUBHBIX U UHTEPAKTUBHBIX Me-
KOMIIETSHIINH ) TOJ/IOB)

OK 1. ITornmaTh CymHOCTh U CO-
[UATIBHYIO 3HAYUMOCTb CBOEH 0Y-
nytien npogeccuu, IposBIIATh K
HEW yCTOWYMBBIA MHTEPEC.

- IPOSIBJICHUE MHTEpeca K
Oynymeii npodeccuun

Ha0JI0/IeHNEe BO BpEMS JHC-
KyCCHU

OK 2. OpranuzoBsIBaTh C00-
CTBEHHYIO JIeATEIbHOCTh, BHIOU-
paTh TUIIOBBIE METOJIbI U CIIOCOOBI
BBITIOJTHEHUS TPOPECCHOHATBHBIX
3aJ1a4, OLIEHUBATh UX dPPEKTUB-
HOCTb U KayeCTBO.

- 000ocHOBaHME BbIOOpa U
MPUMCHCHUA MCTOAOB U
CI0CO0O0B pelIeHus Ipo-
(dbeccroHaNbHBIX 3a/1a4 B
obnactu pa3paboOTKH TeX-
HOJIOTHYECKUX TPOIIECCOB;

HaOII0/IEHUE TPU BHIMIOJTHEHUN
MPAKTHYECKUX padoT, 3aJaHHi
(penpoyKTUBHOTO XapaKTepa)
¢ He0OX0IMMOCTBIO BBIOOpA
TUIIOBBIX METOJIOB M CIIOCOOOB
peuicHud, NCX0 4 U3

-BBIpaXKeHHE YPPEKTUB-

HOCTH MU Ka4€CTBA BBIIIOJI-

HCHUA HpO(bCCCI/IOHaHB-
HBIX 3aJa4

MOCTaBJICHHOM 1IE€IIHN
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OK 3. [Ipunumars perieHus B
CTaHJAPTHBIX U HECTAHIAPTHBIX
CUTYyallUsIX U HECTH 33 HUX OTBET-
CTBEHHOCTb.

- orepaTuBHOE U AP PeK-
THUBHOE MTPUHATHE PEILICHUS
B CTAQH/IAPTHBIX ¥ HECTaH-
JAPTHBIX CUTYaIHsAX

pelieHe npoOJIeMHbBIX CUTYya-
W, BBI3BIBAIOIINX HEOOXO-
JTMMOCTh IPUHUMATH PEIICHNUE,
OTCTauBaTh CBOH BBHIOOP U
HECTH 33 HETO OTBETCTBEH-
HOCTb Ha 3aHATHAX C TIpPUMe-
HEHUEM POOIEMHBIX METOI0B
oOyJeHus

OK 4. OcymiecTBiATh MOUCK U
MCTOJIb30BaHNE HH(OpMAITIH,
HeoOxoauMoi tst 3 HEeKTHBHOTO
BBITOJIHEHUS TPO(HECCHOHATBHBIX
3aja4, mpo(ecCHOHANTBHOTO U
JMYHOCTHOTO PAa3BUTHSI.

-Hax0XJIeHHE U UCII0JIb30-
BaHUe WH(GOpMAIIH IS

3¢ (HEeKTHBHOTO BHITIOTHE-
HUS TPO(ECCUOHATTBHBIX
3aja4, Tpo(hecCHOHATLHOTO
Y JINYHOCTHOTO Pa3BUTHS

HAOJIIOICHUE TIPU BBIIIOJHEHUN
MIPOEKTOB (COOOIIEeHUH, Ipe-
3eHTaluil), CaMOOIIEHKA, pe-
bnexcus

[IK 1.1. DkcnmyatupoBars 1o-
JBMDKHOM COCTaB JKeJE3HbIX J0-
por.

[IK 1.2. ITpou3BoauTh TEXHUYE-
CKO€ 00CITy’)KUBaHUE U PEMOHT
MIOJIBU’KHOTO COCTaBa JKEJIE3HBIX
JI0pOTI' B COOTBETCTBUU C TpeOOBa-
HUSMU TEXHOJIOTMYECKUX MPOLIeC-
COB.

IIK 1.3. OGecieuuBars 0e3omac-
HOCTb JIBUXEHUS I1OIBUKHOTO
COCTAaBa.

[1K 2.3. KonTposupoBarts u o1e-
HUBATh KAYECTBO BBIMOTHIEMBIX
pabor.

I1K 3.1. OdopmiaTs TEXHUUE-
CKYIO0 U TEXHOJIOTHUYECKYIO JIOKY-
MEHTALUIO.

1K 3.2. PazpabarbIBaTh TEXHOJIO
TMYECKHE MTPOLECCHl HA PEMOHT
OTJIEJIBHBIX JI€TAJEN U Y3JI0B I10-
JBUKHOTO COCTaBa XKEJIE3HBIX J10-
pOr B COOTBETCTBHH C HOPMAaTUB-
HOM JOKYMEHTALUEH.

MPaBUIILHOE PEIICHUE 3a-
a4y IpUKIaJHOTIO XapakK-
Tepa

HaOJII0/IEHUE NPU BBINOJIHEHUN
MPAKTUYECKUX 3aJaHUI
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5 JINCT BHECEHU A U3MEHEHUI U JOTIOJTHEHUI, BHECEHHBIX B
PABOYYVYIO YUHEBHVYIO [TPOI'PAMMY JUCHUITIJIMHBI

Jara BHECceHHS
U3MEHECHUH

No ctpanuiis

Jlo BHECEHUS N3MEHEHUH

Ilocne BHECEHUS N3MEHEHHUS
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