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|. IIEJIA 1 3AJIAYH JACIATITAHBI (MOYJIS):

lenpto ocBoenust aucuMIUIMHBL Ilpuknaonas sn1ekmpoounamuka SIBIASETCS TOJTYyYECHHE
CHEUMANTbHBIX 3HAHUN W3 00JACTH 3JEKTPOTEXHUKH, aHAIOTOBOW M LU(MPOBOH SIEKTPOHHKH,
PaAMOTEXHUKHU U AaBTOMATHUKHU.

3agaum:

L4 C(bOpMI/IpOBaTB TCOPCTUYICCKOC IMOHUMAHHUC U HABBIKU INPUMCHCHUSA OCHOBHBIX (1)I/ISI/I‘ICCKI/IX
3aKOHOB B 00J1aCTH OJICKTPOTCXHUKH, JICKTPOHUKH, PAJUOTCXHUKHU U aBTOMATUKU;

® [I03HAKOMHUTH c COBPEMEHHBIMH ANEKTPOTEXHUUECKUMH, JNEKTPOHHBIMU |
PaIMOTEXHUYECKUMHU YCTPOMCTBAMU U COBPEMEHHOH 3J€MEHTHON 0a30i 3NEKTPOHUKU U
PaINOTEXHUKH;

® pa3BUTH CUCTEMHBIN MOJIX0JT K U3YYEHHUIO CJIO’KHBIX COBpPEMEHHBIX

3IEKTPOPATUOTEXHUYECKUX U ABTOMAaTUYECKUX YCTPOICTB;

e cdopMHpOBATh NPAKTUYECKHUE HABBIKM B pacueTe, KOHCTPYMPOBAHWU W H3TOTOBJICHUU
MPOCTOM  BJIEKTPUYECKOM, DSJIEKTPOTEXHUYECKOM M paJUOTEXHUYECKOM amnmaparypbl H
[IPOrpaMMHUPYEMBbIX aBTOMaTUYECKUX YCTPOUCTB.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO:

2.1. YyeOHas aucumiuiiHa (MOXYJIb) OTHOCHTCS K 0Os3aTenbHOM YacTh mporpammbl. OHa
CBs3bIBaCT (hyHIaMEHTAJIbHBIE 3aKOHBI OOIIeH W TEeOpeTUdYecKol (PU3MKU C TPUKIATHBIMU
HATPABICHUSMU JICKTPO- U PATUOTCXHUKH, JICKTPOHUKHA U aBTOMATHKH.

2.2. 1ng vu3y4yeHusl TAaHHOW yuyeOHOW AMCUMILIUHBI (MOZYJs) HEOOXOAUMBI 3HAHUS, YMEHHS U
HaBBIKH, (DOPMHPYEMBIC MPEIIICCTBYIONMMHU TUCIUIUIMHAMEU (TIpaKkTUKaMu): Mamemamuxa,
Obwas u sxcnepumenmanvHas Qusuxa, Aneopummusayus u nPocPaAmMmMuposarue.

2.3. [lepeuenb TOCTHEAYIONMX YUEOHBIX TUCIHUILUIMH (TIPAKTHKH), JJII KOTOPBIX HEOOXOIMMBI
3HAHUSA, YMEHUS M HaBBIKU, (HOpMHUpyeMble NaHHON y4eOHOH aucuuruiMHOW: [Ipaxmuxa no
HOMYYEHUI0  NePBUYHbIX — NPOPECCUOHANbHLIX — 3HAHULL U ONbLIMA  NPOPecCUOHATbHOU
Odesimenvrocmu, l[ledacocuueckas npakmuxa.

I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCHUITTIMHBI (MO YJISA):

[lepeueHb IaHUPYEMBIX PE3YIbTATOB O0YUEHHS 110 TUCHUILIMHE (MOAYIIIO),
COOTHECEHHBIX C MHAMKATOPaMH JOCTHKEHUS! KOMIETEHIIUN

Komnerenuus Nuaukatopsl Pe3yabTaThl 00yUeHHs
YK-1. Cnocoben | UJIK VK-1.1 basoevuii yposenv. B pezynbraTe 0cBOCHUS
OCYILECTBIISATh OcymiecTBiseT  MOUCK, | IUCHUIUIMHBI CTYEHT JODKEH
MOMCK, KPUTHUUECKUN | KPUTUYECKUIT aHaIW3 U | 3HATh: CIIOCOOBI TOMCKA, KPUTUYECKOTO
aHalU3 W CHUHTE3 | CUHTE3 uHpOpMalny, | aHaIM3a U CUHTEe3a MH()OpMAIIH 110
uH(popMaluuy, He0o0X0 MO I | paluOTEXHUKE, DJIEKTPOHUKE U aBTOMATHKE.
IPUMEHSTh pelIeHus] TOCTABICHHBIX | YMeThb: MOJb30BaThCs COBPEMEHHBIMU
CHUCTEMHBI MOAXOJ | 3a1a4 CpeCcTBaMU MoucKa HH(OPMALIUU O
ISt pereHus panuoTEeXHUKE, HIIEKTPOHUKE U aBTOMATHKe.
IIOCTABJICHHBIX KpI/ITI/I‘-IeCKI/I AHAJIU3UPOBATH U
3a1ad. CHUHTE3MPOBATH MOJTYUYEHHYIO0 HHPOPMALINIO

BJIAA€Th: HABBIKAMH ITOHUCKA, KPUTUICCKOT'O
aHaJM3a ¥ CUHTE3a MHPOPMALIUU 110
PAAUOTEXHUKE, DJICKTPOHHUKE U aBTOMATHUKCE.




OIIK-2. Cnocob6en | UJIK OIIK-2.2 ba3zoswiit yposens. B pesynbTaTe OCBOEHUS
y4acTBOBATh B | PazpabatpiBaeT JMCLUUTUIMHBI CTYACHT J0JDKEH
pa3paboTke OTJICIbHbIE KOMIIOHEHTHI | 3HATh: OCHOBBI INEKTPOTEXHUKH,
OCHOBHBIX U | OCHOBHBIX H PaZlMOTEXHHUKH, JIEKTPOHUKUA U aBTOMATHKHU
JIOTIOTHUTEIBHBIX JIOTIOTHUTEIBHBIX TUTSI peanuzanuu OCHOBHBIX u
00pa3zoBaTebHbIX 00pa3oBaTeNbHBIX JOTIOJTHUTEIBHBIX o0pa3oBaTeNbHBIX
porpamm, MporpaMm nporpaMM Mo Y4eOHBIM IpeAMeTaM B
pa3zpabaThIBaTh COOTBETCTBUU c TpeOOBaHUSAMU
OTJICIbHbIE ux 00pa3oBaTeNbHBIX CTAHIAPTOB.
KOMITIOHEHTHI (B TOM yMeTb: TPHUMEHATh 3HAHUS U3 OO0JIACTH
4yucIie c INEKTPOTEXHUKH, PaAMOTEXHUKH,
UCTIOJIb30BaHUEM 9JIEKTPOHUKHU M aBTOMATUKH JIJISl peaTu3aliu
nH(pOPMaLMOHHO- OCHOBHBIX u JIOTIOTHUTEIIbHBIX
KOMMYHHKAITHOHHBIX 00pa3oBaTeNbHBIX IMPOTPaMM IO y4eOHBIM
TEXHOJIOTHI1) npeaMeTaM B COOTBETCTBHH ¢ TPEOOBaHUSIMU
00pa3oBaTeNbHBIX CTAaHAAPTOB.
BJIa/leTh: HaBbIKAMH TNPUMEHEHHS 3HAHUMN
u3 obnactu ANEKTPOTEXHUKH,
PaIMOTEXHHUKH, IEKTPOHUKUA U aBTOMATHKH
TUTST peanuzanuu OCHOBHBIX u
JIOTIOJTHUTEIBHBIX 00pa3oBaTeNbHBIX
nporpaMM MO y4eOHBIM MpeAMeTaM B
COOTBETCTBUU c TpeOOBaHUSIMU
00pa3oBaTeNbHbIX CTAH/IAPTOB.
OIIK-3. Cmnocob6en | UK OIIK-3.1 baszoevii yposenv. B pesynpraTte OCBOCHHSA
OpraHu30BBIBAThH [IpoexTupyer JVICIUTUIAHBI CTY/ICHT JIOJIKCH
COBMECTHYIO U | COBMECTHYIO U | 3HATH: OCHOBBI ANEKTPOTEXHUKH,
VH/IMBUTyAJIbHYIO WH/IMBUYAIbHYIO PaMOTEXHHUKH, IEKTPOHUKUA U aBTOMATHKH
yueOHYI0 U | JesTeNbHOCTD JUIS ~ TPOCKTUPOBAaHUS  COBMECTHOM U
BOCIIUTATEIIHHYIO 00yJaromuxcs B | MHAWBUYAJIbHON JESATeIbHOCTH
JeSITeIbHOCTD COOTBETCTBMM €  HUX | OOydalolMXcsi B COOTBETCTBUM C HX
00yJaromuxcs, B | MHAWBUAYAJILHBIMU WHIUBUTYTEHBIMU
TOM qucie, C | ICUX0(U3UOIOTUYECKUM | ICUXO(PU3NOTOTHUECKUMHI OCOOCHHOCTSIMU U
0CcOo0BIMH U OCOOCHHOCTSMH U | BO3PACTHBIMH 3aKOHOMEPHOCTSIMHU.
00pa30oBaTeNbHBIMU | BO3PACTHBIMHU yMeTb: TPUMEHATh 3HAHUS U3 O0JIACTH
HOTPEOHOCTSAMH, B | 3aKOHOMEPHOCTSIMU JIEKTPOTEXHUKH, pPaluOTEXHUKH,
COOTBETCTBUHU c AEKTPOHUKHU u aBTOMATHKH TUIst
TpeOOBaHUAMU IPOEKTHUPOBAHUS COBMECTHOM u
benepanbHBIX WH/IUBUYATbHOM JESITeTbHOCTH
roCyapCTBEHHbBIX o0yyaromuxcss B COOTBETCTBHM C MX
00pa3oBaTeNbHBIX WHIBUTYTEHBIMU
CTaHJapTOB HNCUXO0(U3HONIOTUIECKUMU OCOOEHHOCTSIMH U

BO3PACTHBIMHU 3aKOHOMEPHOCTSIMH.
BJajJeTh: HaBbIKAMU TNPUMEHEHUS 3HAHWUU
u3 obnactu ANEKTPOTEXHUKH,
PaZMOTEXHUKH, JEKTPOHUKU U aBTOMATHKHU

JUISS  TIPOCKTUPOBAaHUS  COBMECTHOH W
WHIUBUAYATbHON JesITeNbHOCTH
o0ydJaronxcsi B COOTBETCTBHM C UX
WH/IMBUyaJIbHBIMU

cux0(U3NUOTOTUUECKIMH OCOOEHHOCTSIMU U
BO3PACTHBIMU 3aKOHOMEPHOCTSIMH.




OIIK-8 Cnocoben
OCYIIECTBIISITh
Mearoru4ecKyro
JeATEeTbHOCTh Ha
OCHOBE
CIelHaTIbHBIX
Hay4YHBIX 3HaHUI

NJAK OIIK-8.2
JleMoHCTpUpYyET
crieiManbHble HayYHbIe
3HAaHHUA B T.4. B
IIpeaIMETHOM obnacTu

3HATh:  CIMOCOOBI  TpeoOpa3oBaHus U
WCIIOJIb30BAHUS  DJIEKTPUUYECKON JHEPTUU;

TEOPHIO IIponueccos, IMPOUCXOIAIHNX B
OJICKTPO- HW  PAAUOTCXHHUYCCKUX  LCIIAX;
IMPHUHIUIIbI nepeaadu, nmpuema n

npeoOpa3oBanus WHPOPMAMH B CHUCTEMAax
PaOUOTEXHUKH M CBSI3M; YCTPOWCTBO U
MIPUHLIMII NeicTBUS COBPEMEHHBIX
3JEKTPOTEXHUUYECKUX, PAJUOTEXHUYECKUX U
ABTOMAaTUYECKUX YCTPOMCTB.

yMeTh: 6e3omacHo HCII0JIb30BAaTh
COBPEMEHHBIE  3JIEKTPOPAJAUOTEXHUYECKUE
ycTpoiicTBa. PaccumThiBaTh mpocTeiiire
INEKTPUUYECKUE Leny, a TaK¥Ke
XapaKkTEpUCTUKU M NapaMeTpbl 3JIEMEHTOB
JJIEKTPOTEXHUUYECKOW M PaAMOTEXHUYECKOU

anmnaparypsl.

BJIaJIeTh: HaBbIKaMU 0e301macHOro
UCIIOJIb30BaHUs COBPEMEHHBIX
INEKTPOPATUOTEXHUUECKHUX YCTPOMCTB.
Hassikamu pacuera MIPOCTEUIINX
NMEKTPUYECKUX LENEN IEKTPOTEXHUYECKON
U pasiuoOTEXHUYECKON anmnaparypsl.
DneMeHTapHbIMU HaBbIKaMU pacuera
3JIEMEHTOB AIIEKTPOPATUOTEXHUUECKUX
YCTPOUCTB, ux XapaKTEPUCTHUK u
apaMeTpoB.

[1K-2 Cnocoben « | MAK IIK-2.2 3HATh: BHYTPUIIPEIMETHBIE u

IIPUMEHEHHUIO YcranaBnuBaer MEXIPEAMETHBIE CBA3U MEXAY pa3Iu4HbIMU

TEOPETUUECKHUX BHYTPUIIPDEIMETHBIE U | pa3fellaMd  IPENoJaBaeMoi  MIpeaMETHON

3HAHUU U | MeXIpeAMETHbIE CBs3M | 00JacTu

MPAKTUYECKUX MEXY pPa3IMYHbIMHM | yMeTh: TNPUMEHATh BHYTPUIIPEAMETHBIE U

YMEHUU B | paszenaMu MEXIPEAMETHBIE CBSA3U MEXAY Pa3Iu4YHbIMU

MPENoJaBaeMOM MPENoaBacMoin pasgenamMu  MPEnogaBaeMol  MpeaMETHON

IIPEIMETHOU IpeIMETHOM obmacTu obnacTu

o0nactu BJIAJIeTh: HaBbIKaMU IIPUMEHEHUS

(uadopmaruka u BHYTPUIIPEIMETHBIX U  MEXKIIPEIMETHBIX

du3uka) CBA3€M MEXIYy pa3Iu4HbIMU pas3aeiaMu

MpernojaBaeMon MpeIMeTHON 061acTi




IV. COJEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

4.1. O0beM TUCHUILTAHBI (MOTYJIA) U BHABI Y4e0HOH PadoThI

Buj yueOHoit padoThl Bcero yacos / Cemectpsl

3a4eTHBIX

eTUHUII 7 8 9

OuH/3204H
AyIuTOpHBIE 3aHATHUS (BCEro) 184 64 64 56
Jlexknun 92 32 32 28
Jlaboparopusie pabots (JIP) 92 32 32 28
[Tpaktuueckue 3ansatus (I1P) - - - -
Koncyabranun (Kouc) 6 2 2 2
CamocrosiTesibHasi pa6oTa (Bcero)” 81 34 15 32
Buj npoMexxyTO4HO#M aTTecTanuu 3a4yer ¢ | Dk3aMeH | DK3aMeH
(3ader, 3K3aMeH ), 4yachl (KOHTPOJIb) 61 OIICHKOU a7 (44)
Kontpons (KO) 28 8 10 10
KoHnrtakrHas paGora (Bcero) 218 74 76 68
OO0m1ast TpyA0€MKOCTh YaChl 360 108 108 144
3a4YETHBIC €MHUIIBI 10 3 3 4

4.2. ConepkaHue Y4eOHOT0 MaTepHAaIa AUCHUILTHHBI (MOXYJIs)

HaunMmeHnoBaHue
pa3aesioB U TeM

Copepxanne

Pazgen 1. 51.0.27.01 DineKTpoTeXHUKA U CHJIOBasi 3JIeKTPOHMKA (32 )

Tema 1. OcHOBHEIE
OnpeNeIeHUs U
MOHSTHUS. 3aKOHBI
3JIEKTPUUECKUX LETEH.
29

DnekTpuuecKas Lenb U ee deMeHThl. Kitaccupukanus 3eKTpuaeckux
uenei. JIuneiinble U HeNMUHENUHBIE 3JIeMeHThl. OCHOBHBIE 3aKOHBI U MIpaBUia
ANIEKTPUYECKHX Iierield. TpaanuiinoHHbIe U HETPAAUIIMOHHBIE HCTOYHUKA
AIIEKTPUIECKON SHEPTUH *.

Tema 2. Pexxumbl
paboTHl UCTOYHUKOB
3JIEKTPUUECKOMN
sHeprud. (2 1)

PexxuM x010CcTOro Xo1a M1 KOPOTKOIO 3aMbIKaHMsl. BHEIIHAS XapakTepUCcTHKa
HMCTOYHUKOB 3JIEKTpUUECKOU sHepruu. MneanbHble HCTOUHUKH TOKA U
HanpspkeHus. Pexxum coriacoBaHHOU Harpy3ku. [TosHas u moJie3Has

MOIIIHOCTh UCTOYHUKOB 3Hepruu. KIIJ] ncTOUHUKOB MUTaHUS.

Tewma 3. IlepemenHbIit
JNEKTPUIECKHUH TOK (2

‘l) OIMUCAaHUs IIEPEMECHHOT'O TOKA.

IlepemMeHHBIN 27EKTPUUECKUI TOK. BUIBI IEPEMEHHOTO IIEKTPUUECKOTO
Toka. [TapameTphl CHHYCOMIAIBHOTO NIEKTPHYECKOro Toka. CrocoOs

Tema 4. DneMeHTHI
AJIEKTPUYECKUX IIeTIeH

PGSI/ICTOP, KaTyllKa HHAYKTUBHOCTHU U KOHACHCATOP B LEIIAX IIEPEMEHHOI'O
CUHYCOMJAAJILHOI'O TOKA. IlonsATHE AaKTUBHOTO M PCAKTUBHOI'O




MEPEMEHHOTO TOKa. (2 compoTuBieHUH. 3akoHbl OMa B KOMIUIEKCHOU opMe AJIsl pe3rucTopa,
q) KOHJIEHCAaTopa U KaTyIIKU MHIYKTUBHOCTH. MTHOBEHHas M CpEeIHsI 3a
MIEPUOA MOIIIHOCTD B IEMSAX MEPEMEHHOT0 TOKA, COAEPKAIINUX PE3UCTOD,
KaTyIIKYy UHIyKTUBHOCTH U KOHAEHCATOP.

Tema 5. HepasBeTBiieHHBIE 3JIEKTPUUECKHE 1IEH TIEPEMEHHOI0 TOKa. Pe3oHaHc
HepasseTBiennsie u HaIpsHKEHUH. Y CIOBUE U MPU3HAKU PE30HAHCA HAMIPSHKEHUH.
pPa3BETBJICHHBIC Pa3BeTBneHHBIC LIeTIH ITIEpEMEHHOTO TOKA. Pe3oHaHc Toka. YcioBue u
ANIeKTpUYecKne 1end. (4 | mpu3HaKd pe3oHaHca TOKa. Pe3oHaHCHBIE KPHUBHIE.

4)

Mo1uHOoCTh B IENIX NEPEMEHHOTO TOKAa. AKTUBHAS, peaKTHUBHAsI, TOJTHASA
MoIHOCTh. TpeyronsHuK MomHOcTel. Kocuryc ¢u.

Tema 6. TpexdasHbie Onpenenenue Tpexdasznoii cucremsl. [IpenmymiecTBa Tpexda3Hol cUCTEMBI
e TIEPEeMEHHOTO nepen ogHodazuoi. Mctounnku TpexdasHoro mepeMeHHoro Toka. Criocoos!
TOKa. (4 1) coenrHEHHS B Tpexdas3HbIX cucreMax. CoeTMHCHHE 3BE3I0HN U

TpeyroibHuKOM. Da3Hble U TUHEHHBIE BETUYNHBI H UX COOTHOLICHUSI.
YeTsipexnpoBoaHas TpexdaszHas cucreMa. Poiab HeHTpaabHOTro mpoBoa.
Ilepexoc ¢a3. MOmIHOCTH B IENsIX Tpex(ha3HOTO MEPEMEHHOTO TOKA.
Crnoco0bI onpe/ieTIeHUsI MOIITHOCTH.

Tema 7. Onpeaenenue, yCTpoMCTBO, HA3HAYEHUE U MPUHLIUIIBI IEUCTBUS

TpanchopmaTopsl. tparcdopmaropoB. Tparchopmaropras I[C, korddurment
TpaHchopMaluu. YpaBHEHHUS SJICKTPUUECKOTO PABHOBECHS

(49) TpaHncpopmaropa. Pexxumsl paboTsl TpanchopmatopoB. OCHOBHBIE

xapaktepucTuku Tpanchopmatopos. Knaccudukanms TpanchopMaTopos.

Tema 8. Dnektpuueckue | OnpezaeneHue, Ha3HAUCHUE U KIACCU(DUKAIMS IIEKTPUICSCKAX MAIIUH.
MaIuuHbI (4 1) OO0paTuMOCTh IEKTPUUECKUX MAIIMH. MaluHbl IEpeMEHHOTO TOKa
(CuHXpOHHBII TEHEpaTOp MEPEMEHHOT0 ToKa. Peaknus SKopst CHHXPOHHOTO
reHeparopa. ACUHXPOHHBIM TBUTATENh IEPEMEHHOTO TOKa). MaIliHbI
MOCTOSTHHOTO ToKa (['eHepaTophl MOCTOSHHOI'O TOKA U ABUTaTeNn
MOCTOSIHHOTO TOKa). KOHCTpYKTHBHBIE 0COOCHHOCTH MAIINH, IPUHLMIIBL
paboThl. XapakTepUCTUKHU U TTApaMeTpPhl IEKTPHIECKAX MaIIVH.

Tema 9. Omnpenesnenue 1 K1acCUPUKALUS MOIYTTPOBOIHIUKOBBIX PHOOPOB.
[HomynpoBoAHUKOBEIE Ousnueckre 0OCHOBHI (PYHKIIMOHUPOBAHUS MOTYIPOBOAHUKOBBIX TPUOOPOB.
npubopsl (4 1) ITomynpOBOAHUKY C TOUKH 3pEHMSI 30HHOW TEOPHH, P-N MEPEXOA U €TO

cpoiictBa. [loaynpoBoanukossie 1uoapl. Tupuctopsl. [IpuHunns! padboTsl,
BOJIbTaMIIEPHBIE XapaKTEPUCTUKH.

Tema 10. ITomynpoBOAHUKOBBIE BBITPSIMUTEIN IEPEMEHHOTO TOKa. CXEMBI

BeIMpsiMIIeHNs. CTaOuIu3aTophl HanpsbkeHus. Cxema napaMeTpuaecKkoro
HomnynpoBoHuKOBBIE crabmimzaTopa. ABTOHOMHBIE HHBEPTOPBI U PETyIISTOPH MOIITHOCTH.
npeodpasosaTenu NmnynbcHble OOKY TUTaHHUS ™.

sHepruu (4 9)

Paznen 2. 51.0.27.02 PaguoTrexHuKka U aHAJIOroBas 3JeKTpoHuKa (32 1)

Tema 1. PagnorexHrka Kak TeXHUYECKask AUCHUIIMHA. CBSI3b AIEKTPOTEXHHUKH,
PaMOTEXHUKH U DIEKTPOHUKHU. HPOpMaIIUs, CUTHAIBI, COOOIIEHS, KaHal

OcHoBHbIE cBs3u. O000IIEHHA CTPYKTYpa KaHana cBsi3i. CriocoObl onucanus

ONPENCIICHIA U TIOHATHA | 3j1eKTpHYECKUX CUTHAIOB. AMIUTUTYIHO-4aCTOTHBIN U (pa30-4aCTOTHBIH

panOTeXHUKH (4 1) cnekTpbl. OCOOEHHOCTH CIEKTPOB ISl MEPHOJMYECKUX U IIYMOIIOT0OHBIX
CHTHAJIOB.

Tema 2. @unprpyromue | OuinpTpanus syeKTpuueckux curHanos. Kimaccuduxanus uiasTpos.
PaaMOTEXHUYECKUE XapaKkTepUCTHKH U mapaMeTpbl GuiibTpoB. Inekrpudeckue RC u LC




nend. (4 9)

(GUITBTPHL

Tema 3. Ycunurensaoie
PaMOTEXHUYECKUC
menu. (6 9)

Yeumurenu. Onpenenenne, CTpyKTYpHast cXeMa yCUITHTEIEH,
knaccudukarys. [1omynpoBoJHUKOBBIE aKTUBHBIE JICMEHTHI TSI
ycunuTenei (ToeBble u OUITOISIPHBIE TPAH3UCTOPHI).

OpHOKacKaIHBIN YCHIIUTENb Ha OUITOJIIPHOM TPaH3UCTOpE (ANIEeKTpUIecKast
cxeMa, Ha3HaueHHE 3JIEMEHTOB, IPUHLUIBI paboThl). XapaKTepUCTHKH U
napaMeTpsl yeruteneid. OOpaTHbIe CBSI3H B YCHIMTENAX. TeMiieparypHas
cTaOMIIM3aysl yCUIUTENein™.

Tewma 4. I'enepupyrommme
palMOTEXHUYECKUE
uend. (4 4)

DnekTpoHHBIE TeHepaTopel. Onpenencnue, kraccudukarus. HeoOoxonumeie
ycIoBUs pa0boTHI TeHepaTopa. bamanc ammuntyn, 6ananc ¢daz. Cxema
reHepaTopa rapMOHMYECKUX CUTHAJIOB HAa OUITOJIIPHOM TPaH3UCTOPE.
I'eHepaTOpbl HErapMOHHYECKHX CUTHANIOB. Cxema MyJIbTUBHOpATOpa.

Tema 5. Teopetuueckue
OCHOBBI ITepe1aun
uHpopMaru. (2 1)

Heo6xomuMocTh UCTIONB30BaHUST MOAYJISILMH NIPH Iepeaade CUrHajIoB. Buasl
Monyisinuu. Criektp MoayiaupoBaHHbeix AM, UM u @M konebanuii.
[IpuHUIUIBL paguOCBSI3U.

Tema 6. AHanoroBele
CHUCTEMBI TIepeiaun
uHpopMarmu (4 9)

DneMeHTHI KaHajla CBSI3U aHAJIOTOBBIX CUCTEM Ilepenayl. Pagnonepenaronye
W pasvonpreMHbie ycTporcTBa. CrocoObl IETEKTHPOBAHUS
MO/IyJIMPOBaHHBIX CUTHAJTIOB. CIOCOOBI epeaauu IBHKYIIET0Cs
n300paKeHusI.

Tewma 7. Hudpoeie
CHCTEMBI IepeIaun
uHpopmaryu (4 1)

[IpenmytecTBa npeacTaBIeHHs CUTHATIOB B I(poBoil popme. [TpuHIIHATIBL
(pO-aHAJIOTOBOTO U aHAIOTO-II(PpoBOro MpeodbpazoBanmst. CHCTEMBI
COTOBO cBA3U. CHCTEMBI BOIOKOHHO-ONTHYECKOU CBA3H.

Tema 8.
Pannorexnnueckue
CHCTEMBbI M3BJICUCHUS
uHpopMarmu (4 9)

3agauu ¥ DIpUMEHEHUE PaAUOIOKaluu U paguoHaBuraunu. @usnyeckue
OCHOBBI OOHAPYXCHHUS LIEJICH U ONPEIeNICHUs UX napaMmeTpoB. OCHOBBI
(YHKITMOHUPOBAHUS CHCTEM paJMOHABUTAIINY.

Pasnen 3.

b1.0.26.03 Iln¢gposas 31ekTpoHNKA U aBTOMATHKA (28 U)

Tema 1. BBenenue B
U(POBYIO
3IEKTPOHUKY (2 )

Llndposast aneKTPOHHKA, KaK pa3zes AIEKTPOHUKH, CBSA3b C IPYTUMH
TEXHUYECKUMH HaTPaBJICHUSIMH (PaIMOTEXHUKON, aBTOMATHKOH,
poboToTexHukoi). CTpyKTypHasi cXeMa COBPEMEHHBIX IIU(POBBIX YCTPONCTB
00paboTku nHpOpMaUH.

Tewma 2. DnemeHTHas
0a3a COBPEeMEHHBIX
U POBBIX YCTPOUCTB (4

)

Knaccudukanms uHTErpaibHBIX MUKpocxeM. [Ipon3BoacTBO
MOJYPOBOAHUKOBBIX HHTETPAIBHBIX MUKpocxeM*. [lugppossie
KOMOWHAIIMOHHBIE MUKPOCXEMBI (JIOTHUECKHUE JIEMEHTHI, IU(pPaTOPBI,
JIemudpaTopsl, MyJIbTUILIEKCOPHI). LIdpoBbIe mocieoBaTenbHOCTHBIC
MUKPOCXEMBI (TPUITEPHI, CYETUUKH, PETUCTPHI).

Tewma 3. Hudporeie
3aIIOMHHAIOLIHE
ycTpoicTsa (2 1)

Buset n¢poBbIX 3alTOMHHAIONUX yCTPOUCTB. [lomynpoBoTHUKOBBIE
3allOMUHAIONINE ycTporcTBa. [IpUHIUIIBI 3a11KCH ¥ CUUTHIBAaHUS
WHPOpPMALIUH.

Tema 4. udposbie
BBIYUCITUTEIbHBIC
ycTpoicTsa (4 1)

Muxkporporieccopsl # MUKPOKOHTpOJUIEphl. Ompenenenne, apXuTekTypa,
MIPUHLIMIIBI PaOOTEHI.

Tema 5. OcHOBBI
aBTOMATHKH (2 1)

ABTOMaTHYECKHE ¥ aBTOMATU3NPOBAHHBIE CUCTEMBI. CTPYKTYPHBIE CXEMBI
aBTOMAaTHYECKUX CUCTeM. Pob U(PPOBBIX BEIYMCIUTEIHHBIX YCTPOMCTB B
COBPEMEHHBIX aBTOMAaTUYECKUX U aBTOMATU3UPOBAHHBIX CUCTEMAX.




Tema 6. JlaTunku
crcreM aBToMaTuku (4

4)

Knaccuduxkarnus natankos. [lapameTpudeckne U reHepaTOpHbIC JATYHKH.
[Tudposslie 1 aHaIOrOBBIE NATUYUKU. [IpUMEpBI Pa3TUUHBIX JATIYHKOB.
CuuTtpiBaHue HH(YOPMAIIUY C TATIUKOB U €€ 00paboTKa B YCTPOWCTBE
ynpasnenus. McnonszoBanue nugpo-aHalIoroBoro npeodpa3oBaHus.

Tema 7.
HcnonaurenbHbIC
YCTpONCTBAa aBTOMATUKU
(49)

Krnaccudukarms ucmomHUTeNsHBIX YCTpoiicTB. [IpuMepst. CriocoObt
YIpaBICHHS UCTIOTHUTEILHBIMU YCTpOHcTBaMu. Mcronb30BaHue aHAIOTO-
(pOBOTO MPeoOPa30BaAHUS U MTUPOTHO-UMITYJIECHON MOYJISIINH.

Tema 8. Ympasnenue
paboroit
aBTOMATUYIECKUX
cucteM (6 1)

BriBog nHpopmaiun o pabote yCTpoHCTBa (MHAUKATOPHI). DIEMEHTHI
ynpasieHus (IpoBoIHbIE U OecripoBonHbIe). Mcmonp30Banne
HEePCOHATBHOTO KOMITBIOTEpA JUTs BBIBOa HH(OpMAINK 0 paboTe CHCTEMBI U
yIpaBlICHHS.




4.3. IlepeyeHb pa3aesioB/TeM AUCHUILTHHBI (MOTYJIsI)

Ne | HaumeHoBaHue Buael 3ansaTHil B yacax dopmupyeMble
n/n | pasuesa/TeMbl OueHo4yHbIE CpeCcTBA KOMIIeTeHIIUH Bcero B yacax
Jlekn. ([Ipakr.| Jlabo. | CPC (HHIMKATOPDI)
3aH.
Paznea 1. 32 - 32 34 OT4eTnl 1O JIA0OPATOPHBIM HIK YK-1.1, OIIK-2.2, 98
JIEKTPOTEXHUKA 1 padoTraM, KOHTPOJIbHbIE OIIK-3.1, OIIK-8.2, IIK-
CIHJIOBAsI YJIEKTPOHHKA paboThI 2.2

1 | Temal. 2 - 2 4 OTueTsl 110 J1aOOpaTOPHBIM UK YK-1.1, OIIK-2.2, 8
OcHOBHBIE paboram OIIK-3.1, OIIK-8.2, IIK-2.2
ornpezeneHus u
HOHATHS. 3aKOHBI
AIIEKTPHUYECKIX
Henei.

2 Tema 2. PexxnMel 2 - 2 2 OTyeTsl 110 J1a00PaTOPHBIM NJIK YK-1.1, OIIK-2.2, 6
paboThI paboTam OIIK-3.1, OIIK-8.2, T1K-2.2
HUCTOYHHUKOB
ANEKTPUUECKON
DHEPTHUH.

3 | Tema 3. 2 - 2 2 OTueTsl MO J1aGOPATOPHBIM MK YK-1.1, OIIK-2.2, 6
[TepemenHbIi pabotam OIIK-3.1, OIIK-8.2, TIK-2.2
ANEKTPUUECKUN
TOK

4 | Temad4. 2 - 2 2 OTueTsl MO J1a6OPaTOPHBIM NJAK YK-1.1, OIIK-2.2, 6
DJeMEHTEI pabotam OIIK-3.1, OIIK-8.2, TIK-2.2
AIIEKTPUUYECKUX
nemnen
NIEPEMEHHOTO
TOKa.

5 | Temas. 4 4 4 OTueTsl M0 J1a00PATOPHBIM UK YK-1.1, OIIK-2.2, 12
HepasBeTBiennsie pabotam OIIK-3.1, OIIK-8.2, [1K-2.2

" Ppa3BCTBJICHHBIC
SJICKTPHUYCCKUC




LIETH.

6 | Tema 6. 4 4 4 OtyeTsl 110 J1AOOPaTOPHBIM NJK VK-1.1, OIIK-2.2, 12
Tpexda3znbie nenu paboram OIIK-3.1, OIIK-8.2, T1K-2.2
NEPEMEHHOTO
TOKA.

7 | Tema7. 4 4 4 OtueTsl 110 J1aOOpaTOPHBIM UK YK-1.1, OIIK-2.2, 12
Tpancdhopmatopsl. paboram OIIK-3.1, OIIK-8.2, T1K-2.2

8 Tema 8. 4 4 4 OtyeTsl 110 J1AOOPaTOPHBIM NJK VK-1.1, OIIK-2.2, 12
DIIEKTpUYECKHE paboTam OIIK-3.1, OIIK-8.2, T1K-2.2
MaIlHHBI

9 | Tema9. 4 4 4 OtyeTsl 110 J1aOOPaTOPHBIM WK VK-1.1, OIIK-2.2, 12
[TomynpoBoIHUKO paboTtam OIIK-3.1, OIIK-8.2, T1K-2.2
BbIe IPUOOPHI

10 | Tema 10. 4 4 4 OT4eTsI 10 1Ta0OPaTOPHBIM NJIK YK-1.1, OIIK-2.2, 12
[TomympoBoIHUKO pabotam OIIK-3.1, OIIK-8.2, T1K-2.2
BbIC
npeoOpazoBarenu
SHEPrUU
Pasnen 2. 32 32 15 OTueTsl 1O J1A60PATOPHBIM HIK YK-1.1, OIIK-2.2, 79
Pagnorexnuka n pabdoTamM, KOHTPOJIbHbIE OIIK-3.1, OIIK-8.2, IIK-
aHaJIoroBasi padoThI 2.2
3J1eKTPOHHKA

11 | Tema 1. 4 4 2 OTueTsl 110 J1abOpaTOPHBIM UK YK-1.1, OIIK-2.2, 10
OcHOBHBIC paboTtam OIIK-3.1, OIIK-8.2, [1IK-2.2
OTIpeIeNIeHUs 1
HOHSTHS
palMOTEXHUKH

13 | Tema 2. 4 4 2 OTueTsl M0 J1a0OPATOPHBIM UK YK-1.1, OIIK-2.2, 10
OupTpyromue pabotam OIIK-3.1, OIIK-8.2, T1IK-2.2
paTuoTeXHUYECKHE
TIETIH.

14 | Tema 3. 6 6 2 OTueTsl MO J1a00PaTOPHBIM UK YK-1.1, OIIK-2.2, 14
YcunurenbHble paboram OIIK-3.1, OIIK-8.2, I1K-2.2




PaaIuOTEXHUYCCKUEC
J8(S004

15 | Tema 4. 4 4 2 OTueTsl 110 1abOpaTOPHBIM MK YK-1.1, OIIK-2.2, 10
['enepupyromue pabotam OIIK-3.1, OIIK-8.2, T1IK-2.2
paIuOTEXHUYECCKHE
IETIH.

16 | Tema 5. 2 2 1 OTueTsl 110 1abOpaTOPHBIM MK YK-1.1, OIIK-2.2, 5
Teoperuueckue pabotam OIIK-3.1, OIIK-8.2, [IK-2.2
OCHOBBI TIepeIavun
uHpOpManuu.

17 | Tema 6. 4 4 2 OT4eTsI 10 1Ta0OPaTOPHBIM NJIK YK-1.1, OIIK-2.2, 10
AHazoroble pabotam OIIK-3.1, OIIK-8.2, [1K-2.2
CHCTEMBI TIepeIayun
uHpOpMaun

18 | Tema 7. 4 4 2 OT4eTsI 10 1a0OPaTOPHBIM NJIK YK-1.1, OIIK-2.2, 10
Hudpossie pabotam OIIK-3.1, OIIK-8.2, T1K-2.2
CHCTEMBI TIepeIayun
uHpOpMaun

19 | Tema 8. 4 4 2 OTueTsl MO J1abOPaTOPHBIM UK YK-1.1, OIIK-2.2, 10
Pagnorexanmuecku paboTtam OIIK-3.1, OIIK-8.2, [IK-2.2
€ CHCTEeMBI
U3BIICYCHHUS
uH(popMaluu

Pa3nea 3. lugpoBasn 28 28 32 Otu4eTs! 10 J1200PAaTOPHBIM HNJK YK-1.1, OIIK-2.2, 88
3JIEKTPOHUKA U pabdoTamM, KOHTPOJIbHbIE OIIK-3.1, OIIK-8.2, IIK-
aBTOMATHKA padoThl, IK3aMeH 2.2

20 | Tema 1. 2 2 4 OTueTsl MO J1abOPaTOPHBIM UK YK-1.1, OIIK-2.2, 8
Baenenne B pabotam OIIK-3.1, OIIK-8.2, [1IK-2.2
1HppoBYIO
DIIEKTPOHUKY
Tema 2. 4 4 4 OTueTsl 110 1abOpaTOPHBIM UK YK-1.1, OIIK-2.2, 12
DneMmeHTHas O0a3a pabotam OIIK-3.1, OIIK-8.2, ITIK-2.2
COBPEMEHHBIX




(G poBbIX

YCTPOMCTB

Tema 3. 2 2 2 OTueTsl 110 1abOpaTOPHBIM MK YK-1.1, OIIK-2.2, 6
[{udpoBbie pabotam OIIK-3.1, OIIK-8.2, T1IK-2.2
3alTOMHUHAIONIHE

YCTPOMCTBA

Tema 4. 4 4 4 OTueTsl 110 1abOpaTOPHBIM MK YK-1.1, OIIK-2.2, 12
[{udpoBbie pabotam OIIK-3.1, OIIK-8.2, T1IK-2.2
BBIYUCITUTEIILHBIC

YCTPOMCTBA

Tema 5. OcHOBBI 2 2 2 OT4eTsI 10 1Ta0OPaTOPHBIM NJIK YK-1.1, OIIK-2.2, 6
aBTOMATHUKH paboram OIIK-3.1, OIIK-8.2, TIK-2.2

Tema 6. [laTuriku 4 4 4 OT4eTsI 110 1a0OPaTOPHBIM NJIK YK-1.1, OIIK-2.2, 12
CHCTEM pabotam OIIK-3.1, OIIK-8.2, TIK-2.2
ABTOMATHKH

Tema 7. 4 4 4 OT4eTsI 110 1a0OPaTOPHBIM MK YK-1.1, OIIK-2.2, 12
HcnonHuTeILHBIE pabotam OIIK-3.1, OIIK-8.2, TIK-2.2
YCTPOUCTBA

ABTOMATHKH

Tema 8. 6 6 8 OTueTsl MO J1a6OPaTOPHBIM MK YK-1.1, OIIK-2.2, 22
VYnpasnenue pabotam OIIK-3.1, OIIK-8.2, TIK-2.2

pabotoit

ABTOMATHYECKUX

cucTeM

Hroro (B yacax) 92 92 81 265




4.4, MeToanueckKue YKazaHud 1o Opranm3anuuu CaMOCTOSITEJIbHOM paﬁoTbl CTYJA€HTOB

CamocrosTenbHas paboTa CTYACHTOB 3aKJIIOYAeTCs B M3YUYEHHH TEOPETHYECKOr0 MaTepHaia
JTUCIUIUIMHBI, B TOM YHUCIIE MPEAIaraeéMoro Ajsi CaMOCTOSITEIbHOTO U3Yy4eHUs, IPeBapUTEIbLHON
MOJITOTOBKE K BBIMOJIHCHUIO JTAOOPATOPHBIX pabOT M HANMHMCAHUIO OTYETOB MO JIAOOPATOPHBIM
pabotam. B mporecce camocTosTebHON pabOThl CTYJEHTHI MOTYT IOJIb30BAThCSI MaTepHallaMu
JCKIHMHA 1 J1a00opaTOpHBIX padoT, pa3MEIIEHHBIMH B 3JIEKTPOHHOM 0OpazoBatenbHOl cpene UT'Y
(educa.isu.ru — Ilemaroruueckuii wuHCTUTYT — OTaeneHue (GU3MKO-MATEMATHYECKOTO,
€CTECTBEHHO-HAYYHOT'O M TEXHOJIOTHYECKOro oOpa3zoBanus —> [Ipuknaanas 3JIeKTpoIMHAMHUKA,
a TakkKe OCHOBHOW W JOIOJHHWTEIIBHOW JIMTEpaTypou, yKa3aHHOW B paszziene V HacTosmen
IPOTPAMMBI.

V.  YYEBHO-METOJIAYECKOE W  HWH®OPMAIMOHHOE OBECHEYEHUE
JACIMILIMHBI (MOY.JIA):

a) mepevYeHb JUTEPATyPhI
OcHoBHast TuTEpaTypa
Kacatkun A.C. Kypc snekrporexuuku/A.C. Kacarkun, M.B. Hemmos. — M.: Beicmn. mik.,
2009. — 542 c. (2593k3.)

2. Hooxuno O.Il. DaexTpoTexHMKa M JJIEKTPOHHMKA [DIEKTPOHHBIN pecypc]: ydeOHoe
nocobue st 6akanaBpos/ HoBoxkwmmos O.I1.. — M.: FOpaiit, 2013. — 654 ¢. — Pexxum gocryma
ObC «bubanorex».

3. ®wuszuka MnoyyrnpoBOJAHUKOBBIX TPUOOPOB MUKPOIIEKTPOHUKH: yd. mocobue/ CtapocenbCKuit
B.N.. — M.: IOpaiit, 2011. — 464 c. — Pexxum nocryna: 3bC «bubnunoTex».

4. KaranoB B.M. OCHOBBI pajMO3JEKTPOHUKH U CBSI3U [DIEKTPOHHBIM pecypc]: YdeOHoe
nocobue. / B.M. Karanos, B.K. buttokoB. — M.: I'opsiuast uans — Tenexom, 2012. — Pexxum
nocryna: ObC «JIAHb». — Heorpanuu. nocrym.

=

JononHuTenpHas tuTeparypa

1. Kauman M.M. Dnektpudeckue mamuuel: yaeOHuk/ M.M. Karmman. — M.: Beicur. mk. — 2002,
(10 2x3.)

2. Cunpees IO.I'. DnekTpoTexHUKa ¢ OCHOBaMH 3JeKTpoHUKH. — PoctoB H//I.: ®denuke, 2014. —
407 c. (1 2x3.)

3. AmngpeeB B.A. Peneiinas 3amuTa u aBTOMaTuKa CUCTEM dJIeKTpocHaOxeHus/B.A. Anapees. —
M.: Boicmr. mik. — 2008. (5 2k3.)

4. Illyxa A.A. Hanosnexkrponuka: yd. mocobue/ A.C. CeroB. — M.: bunom, 2012. — 349 c. —
Pexxum noctyna: 9bC «bubnuoTex». — Heorpanuy. moctym.

5. Cupenbkuit M.B. Dnextponnas texnuka/ M. B. Cupenbkuii, B. B. Psabunun, C. H.
[Nonomamnos. — CII6.: ITutep. — 2006. (5 3k3.)

6. JlozoBckuit B.H. HanorexHonorum B 3JeKTpOHUKE. BBeneHue B CHENMaIbHOCTH: Yu.
rmoco6ue/ B. H. Jlozosckuii, I'. C. Koucrantunosa, C. B. Jlozosckuii. — CI10.: Jlans, 2008. —
336 c. (5 9K3.)

7. T'ymentok A.Jl. OCHOBBI NEKTPOHUKH, PAIUOTEXHUKU U CBSA3M: y4. mocooue. — M.: ['opsiuas
nunus — Tenexkom, 2008 (2 3k3.)

8. Commep VY. IlporpaMmmupoBanue MHUKpOKOHTpoOJUIepHbIX mwiat Arduino/Freeduino. — Cmo.:
«BXB-IlerepOypr», 2016 r. (>10 3x3. Ha Kadeape puzuku [11)

0) nepuoguUecKUe U3TAHMS (NpU HeoOXooumocmu)

B) CIIMCOK aBTOPCKUX METOAUYECKHX Pa3padoTok (npu Heobxooumocmu)
1. Kyapssues B.O. JlaGopaTopHblii MNpakTHUKyM TI0 SJEKTPOTEXHHUKE [DJIEKTPOHHBIN
pecypc]/B.O. KynpsBues. — Upkyrck.: «Acnpunt», 2016 — 100 c.. Pexum nocryma DBC
«bubnmorex»


http://www.info.igpu.ru/

2. Kynapssue B.O. OcHOBBI TBepAOTENbHOW MW BaKyyMHOW 3JIEKTPOHUKHU. JlaGopaTopHbIit
MpakTUKyM: yaeOHoe mocobue: yueonoe nocooue/ B.O. Kynpssues, A.A. Anamko. — UpkyTck:
[N Ury, 2015. — 65 c. (13 ’x3.)

3. Jlexunu 1 mabopaTopHbIe pabOTHI IO AUCHUIUTMHE Ha mopTaie Educa.isu.ru

r) 0a3bl JAHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBbI

1. OxHOo p;octyma Kk oOpaszoBatenbHbIM pecypcam Edu.Ru. Pazgen «DnekTporexHukay.
http://window.edu.ru/library?p_rubr=2.2.75.30

2. Oxkno gocryma K oOpaszoBarenbHbIM pecypcaM. Edu.Ru Pazgen «Dnexrponuka.
Pagunorexnukay. http://window.edu.ru/catalog?p rubr=2.2.75.26

3. O6yuaromue Bugeopoauku kommanuu Chip-Dip. http://www.chipdip.ru/video.aspx

4. ObC «bubaunorexy. https://isu.bibliotech.ru/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUITJINHBI
6.1. IlomemeHust U 060pyIOBaHME

[Tomemenuss —  ydeOHbIE ayauTOpUM JJisi  TNPOBEACHUS  YYEOHBIX  3aHATUH,
npenycMoTpeHHbix yueOHbsiM ianoM OITOIT BO 6akanaBpuata, ocHaIeHbl 000pYIOBaHHEM U
TEXHUYECKUMH CPEACTBAMHU OOYUCHHUSI.

[TomemeHust is CaMOCTOATENbHOM PabOThl OO0YYAIOMIMXCS OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOKHOCTBHIO MOAKIIOYEHUS K ceTh «MHTepHeT» u obecredyeHueM JOCTyra B
3NEKTPOHHYIO0 HH(OpMaIMOHHO-00pa3zoBaTenbHyto cpeny @I'BOY BO «UT'Y .

Oo0opynoBanue

1. KommuexkTsl THUNOBOro JsabopaTopHOro obopynoBaHus «TeopeTudecKue OCHOBBI
anekTpoTexuukn» TOD1 — C- K (kommnbroTepusupoBannas Bepcus Ha 6aze [1K).

2. KoMmmiekTsl THUIOBOTO J1aOOpaTOpHOTO 000pYyIOBaHUS «DIEKTPUYECKHE MAIIMHBI U
anexTponpuso» IMII1-C-K (aBToMmaTuzupoBannbie cTeH bl Ha 6aze [1K).

3. Komrmekt 51abopaTopHBIX paboT W Ja0OpaTOPHO — HU3MEPUTETHHBIX KOMILJIEKCOB
(BKuTIOUaroIMe nepcoHanbHeie DBM), mo3Bosnsone npoBoIuTh padoThl ¢ IPYMIO CTYJEHTOB
1o 12 — 15 cryaeHTos.

4. JIabopaTopHBIN CTEH]T IS UCCIeI0OBaHUs JIMHUM CBS3U (KOaKCHaJIbHBIN Kalelnb, «BUTas
1apa», ONTHYECKOE BOJIOKHO).

5. ObpasoBarenbHblif paguokoHcTpykTop «Mactep ARDUINO XXLy .

Texnuuyeckue cpeacTBa 00yYeHHUsI.
1. MynbTumenna-npoeKkTop
2. HoytOyxk

6.2. J/IulleH3MOHHOE M MPOrpaMMHoOe ofecrevyeHne

IIpoecpammmnoe obecnevenue: OC: windows xp, Aumusupyc KasperskyE
ndpointSecurity10.1 Snexkmponno-oubruomeunas cucmema, «BII TODy (Yuebnas mexnuka, 2.
Yensabunck, 6 cocmage cmenoa TOI1 — C- K.) — nuyenzuonnoe npocpammnoe obecnevenue 0
cmenoos TOD1 — C- K, Arduino IDE — ce0600mno pacnpocmpansiemast cpeda pazpabomku OJist
naameopmer Arduino

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
B o6pa3zoBarenbHOM Ipoliecce UCTIONb3YIOTCS aKTUBHBIE U HHTEPAKTUBHbBIE (JOPMBI, B TOM


https://isu.bibliotech.ru/

quciae JTUCTAaHIMOHHBIE O00pa30BaTENIbHBIE TEXHOJIOTUH, MWCIOIb3yeMble MpH pean3aluu
pa3IMyYHbIX BUAOB Y4eOHOH paboThl, pa3BUBAIONIME y OOYYaOIIUXCS HABHIKOB KOMaHIHOMW
paboThl, MEXJIMYHOCTHOM KOMMYHUKALIUM, NPUHATUS PELICHUM, JHUIEPCKUX KayecTB U
dbopMupyrolIE KOMIIETEHIIUH.

n/

Buawbi yueOHoii padoThl Oo0pa3oBaTesibHbIE TEXHOJIOTUH

Jlexuus BBomnas nexuwmsi, uHGOpMAIUsS JICKIUS, JICKIUSI C
3J€MEHTaMU JUCKYCCUH, WHTEPAKTUBHAS JICKIIUS
(rexrust JTIasor), JIEKLIMS BHU3yaJIU3aIus,
nH(OpPMAIIMOHHAS JICKIHS C 3JIEMEHTaMH OOpaTHOM
CBSI3H, IPOOJIEMHAS JICKITHSI.

JlaboparopHoe 3aHsATHE 3aHATHE — OPAKTUKYM C  HCIOJIb30BaHUEM
aBTOMATU3UPOBAHHOTO Y4eOHOro M J1abopaTopHOTO
9KCIEPUMEHTA.

3aHaTue — IIPAKTUKYM C DJIEMCHTaMU JHUCKYCCHUH,
AUAarHOCTUKH U IMMPOCKTUPOBAHUA, I[I/IaI‘HOCTI/I‘-ICCKI/If/'I
CCMHHAp.

HpaKTI/I‘ICCKoe 3aHATHUC 3aHaTHe — IIPAKTUKYM, HAIIPaBJICHHOC Ha PCIICHUC
KOHKPCTHBIX IMMPAKTUYCCKUX 3aJay.

KoHncynbranus BreaynuropHsle TpynmoBble W HHIAUBUIYAJIbHbBIC
3aHATUA-KOHCYJIBTALIUU

VII1.OHEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIIETI'O KOHTPOJISA
YCHEBAEMOCTH ¥ TIPOMEKYTOUYHOM ATTECTAIIAM

8.1.

OueHoYHBIE CPeICTBA IS MPOBEICHUS TEKYIIEro KOHTPOJIA yCIIeBaeMOCTH
1. Bompocsl 1J1s1 IOATOTOBKH K 0TYeTaM I10 J1a00paTOpHbIM padoTam:

JIuHeiHbIe ¥ HeJIMHEHHbIE 3JIEeMEeHThI JJIeKTPUYEeCKON L elu.

1. Kakue sneMeHTHl Lieneld Ha3bIBAIOTCS JIMHEHHBIMHU, a KaKie HEeJIUHEHHBIME?

2. IlpuBenute npuMepsl TMHEWHBIX U HETMHEWHBIX 3JIEMEHTOB LEIn?

3. [losicaute mpuHIUI PabOTHI TEPMUCTOPA, BAPUCTOPA.

4. Kakue pe3ucTopbl MOKHO Ha3BaTh JIMHEHHBIMU?

5. Tlouemy, Korjga roBOpAT O JHMHEHHBIX PE3UCTOPAX, HAKIAABIBAIOT OTPAHUYCHHS 10
Temneparype?

Pe:xxnmbl paﬁoTbl HCTOYHHUKOB 3HeKTpI/I‘IeCKOI7I IHEPIruun.

1.

2.
3.

Urto Ha3bIBaeTCs UAcAbHBIM UCTOUYHUKOM HamnpsbkeHus (2/1C) u naeaabHbIM HCTOYHUKOM
TOKa?

HazoBute 0cHOBHBIE TapaMeTPbl UCTOUHUKOB HANIPSHKEHUS?

[Ipn kakoM yCIOBUHM peasIbHbIIl HCTOYHUK 3JIEKTPUUYECKON sHEpruu OyneT paboTaTh Kak
uctogruk DJIC?

HazoBuTe 0CHOBHBIE peKUMBI paOOTHI HCTOYHUKA HAMpsDKeHHs. [Ipy Kakux yCIIOBUSIX OHH
peanuzyrorcs’?

Yrto HaA3BIBACTCS ITOJIHOM M MOJIE3HOM MOIMHOCTHIO HCTOYHHMKA TOKA M KaK OHH 3aBHCAT OT
CHJIBI TOKA B 11enu?



6. Ilpu xakux pexxumax pabotrel uctounuka I/IC mMakcuManbHBIM OyJeT TOK B Harpyske,
HanpsHKEHUE Ha Harpy3Ke, MOIIHOCTh BO BHEIIHEHN LETH?
7. Yro Takoe KII/] nctounnka Toka U Kak OH 3aBUCUT OT CHJIbI TOKA B LIETIH?
8. Uem crenyer pyKOBOJICTBOBATHCS IMPH BHIOOPE ONTUMAIBHOIO PEXHMa JKCIUTyaTalluu
ucrouHukoB DJC?
Pa3BeTB/IeHHBIC H Hepa3BeTBJICHHBIE LeNH NePEeMEHHOr0 TOKA.
1. Yro Takoe pe30HaHC HaNpsKEHUI U PE30HAHC TOKOB?
2. IlepeuncinuTe Npu3HAKU pe30HAHCA HATPSIAKEHUM U pe30HAHCA TOKOB?
3. KakoBbl yci10BHsI pe30HaHCa HAIPSDKEHUH U pe30HaHCa TOKOB?
4. Or Kakux HapaMeTpoB 3aBUCHUT BEJIMYMHA HAIPSIKEHUS HAa KOHJAEHCATOpE M KAaTylIKe
MHAYKTUBHOCTH IIPU PE30HAHCE HANPSKEHUN?
5. I'ne npuMeHsieTcs pe30HaHC HANPSHKEHUH U PE30HAHC TOKOB?
Tpexda3Hble Henu nepeMeHHOro TOKa.
1. Haiite onpenenenue Tpexha3sHOM CUCTEMBI.
2. HazoBute npenmyiecTBa Tpex($a3Hoi CUCTEMBI IO CPABHEHUIO C 01HO(A3HOM.
3. Kakoe coenHeHHnEe Ha3bIBAETCSl COETMHEHUEM «TPEYTOJIbHUKOM»?
4. KakuMy 4MCIIEHHBIMU COOTHOIICHHUSMH CBSI3aHBI MEXAY c000#l (pa3HbIe U JIMHEHHBIE TOKH U
HaIPSKEHUS IPU COCIMHEHUU TPEYTOJIbHUKOM?
Tpaunchopmartopsl.
1. Yro Takoe TpaHchopmarop, U3 KaKMX OCHOBHBIX YacTel OH COCTOUT?
2. [loueMy MarHuTONpPOBOJ TPAaHCHOPMATOPOB U3TOTABIMBAIOT U3 OTIEJIbHBIX IIACTUH?
3. byner nu pabotats TpancopmaTop 6e3 marauTornpooga? OTBeT 000CHOBATD.
4. Ha3zoBuTE OCHOBHBIE PEKUMBI padOTHI TpaHchopMaTopa.
5. Kakue OCHOBHbBIE XapaKTEpUCTUKH W MapaMeTpbl TpaHchopMaropa OMPENENSIOT MPU €ro
UCIIBITAaHUU.
6. [IpuBenuTe mpuMepsl UCIIOIB30BaHUS TPAHC(HOPMATOPOB.
DJlIeKTprYecKre MAalIuHbI
1. O0bsicHUTE YCTPOUCTBO M MPUHIIHI JICHCTBUS TeHEPaTOpa MEPEMEHHOTO TOKaA.
2. [Touemy SIKOph CHHXPOHHOTO T€HEPATOpa PACIIONAraloT B CTaTOpe, a He B poTope?
3. OT Kakux napameTpoB 3aBUCUT YaCTOTa I[EPEMEHHOIO0 TOKAa MOJYy4aeMOIro C MOMOUIbIO
reHeparopa?
4. ITpuBeuTe OCHOBHBIE XapaKTEPUCTUKU CUHXPOHHOT'O F'eHEepaTopa, 0OBICHUTE UX TIOBEJCHNUE.
5. Uro Takoe peakius SKOpsl ¥ KaK OHA BJIMSAET Ha XapaKTEPUCTHKU FeHepaTopa MpH pa3IndHbIX
BHJIaX Harpy3KH.
HccnenoBanue nojynpoBoAHMKOBOIO 1M0/1A.
1. KakoBa npupoza 31eKTponpoBOJHOCTH ITOIYIIPOBOJIHUKOB?
2. Kakum 06pa3oM co3gaercs NpUMeCHas JIEKTPOHHAs U IbIPOYHAs AIEKTPOIPOBOAHOCTH?
3. Ha yem ocHOBaH MpUHIUI pabOTHI MOJIYTIPOBOAHUKOBOTO JHoAa?
4. B ueM mpuurMHa CWJIBHOM 3aBUCHMOCTH OOpaTHOW BETBM BOJBTAMIIEPHOM XapaKTEPUCTUKU
IOJIyTIPOBOJJHUKOBOT'O IN0/1a OT TEMIIEPATYPHI?
IHonynpoBoaHUKOBBIE MPEOOPA30BaTE]H IHEPTHH
1. Kakue BUibI TOJTYTIPOBOIHUKOBBIX NpeoOpa3zoBaresell Bbl 3HaeTe?
2. HapucyiiTe CTpyKTYpHYIO CXEMY BBIIPSIMUTEIS.
3. Pacckaxkute mpUHIUI pabOThI OAHOMOIYIEPHUOTHOTO BBITPSIMUTEIS.
4. PacckakuTe NpUHLUI pabOThl MOCTOBOIO ABYXITOJIYIIEPUOIHOTO BBITPSIMUTEIIS.
5. Knaccuguxkariyst aBTOHOMHBIX HHBEPTOPOB.
6. CxeMbl aBTOHOMHBIX HHBEPTOPOB.
7. IlpuMeHeHne NHBEPTOPOB.
HccnenoBanue noJjieBoro TpaH3uCTOPa ¢ yNpapJIsAOIMM P-N MepexoioM.
1.OnummTe ycTpoicTBO OJEBOT0 TPAH3UCTOPA C YIPABIISIOIIUM P-N IEPEXOIOM.
2. Yem omnpezensieTcs IAPHUHA MPOBOSILETO KaHAIA B MIOJIEBOM TPAH3UCTOPE.
3. IlpuBennTe NpUMeEp OCHOBHBIX XapaKTEPUCTHUK MIOJIEBOTO TPAH3UCTOPA.



4. Kakue mnapaMeTpbl IOJEBOrO TPaH3UCTOpPA MOXHO OINPEAEIUTh [0 €ro OCHOBHBIM
XapakTepucTukam?
5. Ha3oBuTE 0COOCHHOCTH UCTIOIB30BAaHUS MOJIEBBIX TPAH3UCTOPOB.
6. ITo kakoii mpuYMHE MOJIEBbIE TPAH3UCTOPHI HE UCIOIB3YIOTCS B CUCTEMAaX CBEPXOINEPATUBHOM
NnaMAaTH B MUKpOMpoIeccopax?

HccienoBanue OMMoOISIpHOTO TPAH3UCTOPA.
1. Onumure ycTpoicTBO OUIOJIIPHOTO TPAH3UCTOPA.
2. HazoBuTe KOHCTPYKTHUBHBIE OCOOCHHOCTH OUIONIIPHOTO TPAH3UCTOPA.
3. Kakue OCHOBHbIE OTIMYHUS Bbl MOXET€ Ha3BaTh B NPUHIHUMNAX PabOThl OUIIOJISAPHOTO U
MOJIEBOTO TpaH3ucTopa?
4. ITpuBeauTe mpUMep BXOJHBIX U BBIXOAHBIX XapAKTEPUCTUK OUITOIAPHOTO TPAH3UCTOPA.
5. Kakue mapamerpbl OUIIOJISPHOTO TPAH3UCTOPA OMPEACNSIOTCS MO BXOJIHBIM U BBIXOJHBIM
XapaKTepUCTHKaM?
6. B uem 3axkmouaroTcs OCOOEGHHOCTH TMPAKTUYECKOTO HCIOJNb30BAHUS  OUIIOJISPHOTO
TpaH3UCTOpAa.

KpnTeplm OIICHMBAHUSA TEKYIEro KOHTPOJISA .

IMoka3zaTenu (KOMIETEHINH) Kpurepun

Odopmnenue oruera o nabopaTopHoit padore | BeimonHensl TpeboBaHUST K  MHUCHMEHHBIM

oTYeTaM 1o JIAbOPaTOPHBIM paboTaM: B OTUETE
(MK YK-1.1, OIIK-2.2, OIIK-3.1, OIIK-8.2,

IPUCYTCTBYCT HA3BaAHUC 3.6OTI>I, Ocib,
[K-2.2) preyteTey P

o0opynoBaHUE, ONUCaHa U  3apUCOBaHa
JKCIIEPUMEHTAJIbHAS YCTaHOBKA,
IIPUCYTCTBYIOT HKCIIEPUMEHTAIIbHBIE JaHHBIC U
BBIYUCIICHHUSI TI0 HHUM, IOCTPOEHBI TpaduKw,
c(hopMYITHPOBAHBI BEIBOJIBI IO padoTe.

YcTHBIC OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI [TpaBHWIIBHOCTH | MTOJIHOTA OTBETOB Ha
(MK YK-1.1, OIIK-2.2, OIIK-3.1, OIIK-8.2, | mocraBieHHBIE BOMPOCHL.
[1K-2.2)

IIkana ouennBanusi: OLEHKA KaXKIOT0 KPUTEPHS IPOU3BOJUTCS MO NATHOAIBHOM 1IKaie (0T
5 1o 2). Ouenka 5 craBUTCS IPU MAaKCUMaJbHOM COOTBETCTBUU KPHUTEPHUIO, OLIEHKAa 2 — MpuU
IIOJTHOM HECOOTBETCTBMM KpuTeputo. MToropas oOneHKa 3a OTYET MO OJHOM JIaOOpaTOpHOM
pabote omnpeznensercd Kak cpenHee apU(MeTHUecKoe M3 OIEHKH KaXJOro KpHUTEpHs C
OKpYIJIEHHEM JI0 JeCAThIX MO o0muM mnpaBwiaMm. [Ipu momyyeHuu oueHku 2 3a Jto0oH U3
KpUTEpHEB paboTa CUMTACTCS HE3aYTEHHOW U TpeOyeT MPOXOXKIAEHHUS MOBTOPHOM MpOLESypbl
oTyera.

8.2. OueHo4YHbIe CpPeACTBA /s MPOMEKYTOYHOH aTTecTalNU

IIpuMepHBbIii NepedyeHb BONPOCOB U 3aJaHUH K 3a4eTy

=

DnexTpuuecKkas 1enb U ee AIeMeHThl. Kiaccudukanus dMeKTpudecKux 1emnei.

2. Kiaccudeckne W COBpPEMCHHBIE HWCTOYHUKH DSJIEKTPUYECKOH sHepruu. [lapamerps.
BremnsAs xapakTeprucTiKa HCTOYHUKOB.

3. PexuMbl pabOThl UICTOYHUKOB AJIEKTPUICCKOW dHEPTruu. VICTOYHUKH TOKAa U MCTOYHUKH

HANPSHKEHUS.
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IlepemeHHBIN dneKTpUYeCKUd TOK. DPOpMBI IEPEMEHHOIO JJIEKTPUYECKOrO0 TOKa
(HemepuouYecKas, epruoAnIecKas, CHHyCOUgaIbHas ).

OcHOBHBIE TIapaMeTpbl IEPEMEHHOIO CHHYCOMJAIBHOTO ToKa (AMIUIMTYIHBIE U
JeMCTBYIOIME 3HAYEHUsl CWJIbI TOKAa W HampsDKeHUs, 4acTora, (asza, HadaiabHas (Qasa,
caBur asz).

Crioco0Obl onucaHus CHHYCOMJIAIBHOTO 3JIEKTPUYECKOI0 TOKa (TPUTOHOMETPUUYECKHH,
rpadu4ecKuii, MeTOJI BEKTOPHBIX AMArpaMM, CUMBOJIbHBIN (KOMIUIEKCHBIN)).

Pe3ucTop B 1ienu nepeMeHHoro Toka (aKTUBHOE CONPOTUBIIEHNE, MTHOBEHHAs! MOLIHOCTb
JaHHOM 1enu, 3akoH Oma B KOMIUIEKCHOH (opMe Al JaHHOM IIerd, BEKTOpHAs
JMarpaMmma).

Karymika MHIYKTMBHOCTU B LENM NepeMeHHOro Toka. (MHAYKTHBHOE CONpPOTHBIIECHUE,
MT'HOBEHHAas MOILHOCTh JaHHOH 1ienu, 3akoH OMa B KOMIUIEKCHOH (hopMme A JaHHOM
LIeNM, BEKTOpHAs 1uarpaMMma). Posib akTUBHOTO CONPOTUBIIEHUS KaTYIIKH.

KoHseHcaTtop B LEMU MepeMEHHOro Toka. (EMKOCTHOE compoTHBIEHHME, MTHOBEHHAs
MOIIHOCTh JaHHOW wenu, 3akoH OMa B KOMIUIEKCHOW Qopme Ui JaHHOW IeNH,
BEKTOpHAsI [UarpaMma).

HepasBeTBiueHHbIE DJJIEKTpUYECKHE LENM IMEPEMEHHOIO TOKa C IOCIEAOBATEIBHO
BKJIIOUEHHBIM PE3MCTOPOM, KOHAEHCATOPOM U KaTywkou. [losHoe conporuBienue nenu.
Ciy4aii pe3oHaHca HaNpsHKEHUN.

Pa3BeTBIIEHHBIE 2JIEKTPUUECKUE LIENU IEPEMEHHOI0 TOKA € NapaJljIeJIbHBIM COEIUHEHUEM
KaTYyILKU UHYKTUBHOCTU U KOHieHcaTopa. Cilydail pe30HaHca TOKOB.

IIpumeHneHne pe30HaHCOB

MomHOCTh B LIENAX MEPEMEHHOIO TOKA. AKTHBHAsl, pEaKTUBHAsI U IOJIHAS MOIIHOCTb.
Koadduruent momuocTy.

MHorodasHble CHUCTeMBI TepeMeHHOro Toka. OCHOBHBIE [TOCTOMHCTBA Tpex(hazHOi
CUCTEMBI.

CoenuHenne 3Be3qol B HemsX TpexdasHoro mepeMeHHOro Toka. (OCHOBHBIC
COOTHOILIEHUS MEXY (Pa3HBIMH U JIMHEHHBIMU JIEKTPHUUECKUMH BETHUUHAMU.
YeTpIpeXmpoBOIHAS CXE€Ma COCIMHEHHS B Tpex(asHbIX Lemnsx. Ponb HEWTpaabHOTro
IIPOBOAA.

CoenyHeHnEe TPEYroJbHUKOM B IEMSAX MEPEMEHHOro Toka. OCHOBHBIE COOTHOLIEHMS
MeXy (a3HBIMU U TUHEWHBIMHU 3JIEKTPUYECKHMMHU BEJIMYMHAMHU.

MorttHoCTh TpeX(a3HbIX CHUCTEM U CIIOCOOBI €€ onpezeneHus. MeToa 0AHOro BaTTMETPa,
METOJ] TPEX BaTTMETPOB.

Meroa AByX BaTTMETPOB OMpEAENEHUs MOIIHOCTH B TpexdazHoit nenu. [Ipeumyrectra
JAHHOTO METO0/1a IIEPE]] OCTAJILHBIMHU.

Tpancpopmaropsl. Onpeaenenue, mpuHIUI paboTel, TpanchopmatopHas IJC.
Pexumbl paboTsl TpaHchopmaTopa. Pexum XosocToro xona, KOpOTKOIO 3aMbIKaHUS U
pexuM Harpy3ku. OCHOBHBIE XapaKTEPUCTHKH.

Bunsl TpancopMaTopoB U MX IpPUMEHEHUE.

OnexTpuueckue MamuHbl. OnpeneneHue KiaccuGukamms.

Tpexda3ublii acHHXpPOHHBIA JBUTATENb. YCTPOWCTBO, MPUHLMUN PabOTHl, OCHOBHBIE
XapaKTEPUCTUKU U MTapaMeTphI.

CHHXpOHHBIE DJeKTpuuecKne MamuHbl. OnpexneneHue. YCTpOMCTBO, OCHOBHBIE
3JIEMEHTHI.

MatuHbl HOCTOSHHOTO TOKA. KOHCTpYKTHBHBIE OCOOCHHOCTH.

I'enepatop nocrostHHOTrO TOKa. OCHOBHBIE XapakTepUCTUKU. CIIOCOObI BO30YXKIEHUS.
JIBuraTenb MOCTOSHHOTO Toka. OCHOBHbIE XapakTepuCTHKH. CrocoObl BO30YXICHHS
JIBUTATEJIel MOCTOSHHOTO TOKA.

Knaccugukarus snekTpudeckux npeodpasoBarenei JHepruu.

DneKTpOoHHBIE MPUOOPHI: omnpeaeneHne U Kiaccupukanus. TpeGoBaHUs K 3JIEKTPOHHBIM
npudopam.



31. ®usnyeckue  OCHOBBI  (DYHKIIMOHHPOBAHUS  IOJYNPOBOAHUKOBBIX  NPHOOPOB:
o0pa3oBaHHE p-n TEPEXOia, €ro OCHOBHBIE CBOWCTBA, HPUMEPHI HCIIOIB30BAHUS B
MOJTYIIPOBOTHUKOBBIX MTPHOOpaXx.

32. [ToxynpoBOTHUKOBBIE IUO/BI: ONPEACICHUE, YCTPONHCTBO, KIaCCH(PHUKALIHSL.

33. BepsAMUTENbHBINA JHOA: YCTPOWCTBO, IPHHLIUIIBI Pa0OTHI, OCHOBHBIE XapaKTEPUCTHKH H
napaMeTphl.

34. CTabMIMTPOH U CTaOUCTOP: YCTPOICTBO, MPUHLIUIIBI PAOOTHI, OCHOBHBIE XapaKTEPUCTUKU
Y TTapaMeTpBbI.

35. [TomynpoBoAHUKOBBIE BRIIPSIMHUTENH. CXEMBbI, TapaMeTpbl IPUHIUIBI paOOTHI.

36. ABTOHOMHBIE HHBEpPTOPHL. Kitaccupukanms, cxempl, TIPUHIUIIB paOOTHL.

Kpurepun onenuBanus 3auera ¢ OneHKoOn

Ioka3aTenu (KOMIeETEHIIUN) Kpurepun

YcTHBIC OTBETHI HA BOIIPOC ounera HpaBI/IHBHOCTB u IIOJIHOTAa OTBCTOB Ha
MMOCTAaBJICHHBIC BOIIPOCHI.

(UJK YK-1.1, OIK-2.2, OIIK-3.1, OIIK-8.2,
TK-2.2)

Brimonaenue snabopaTopHbIX paboT, Hanuuue | BeimonHeHune nabopaTopHBIX paboT B o0beMme
OTYETOB T10 JIAOOPATOPHBIM paboTam 90% u Gonee OT 001IEro KOJIUYECTBA.

(MK YK-1.1, OIIK-2.2, OTIK-3.1, OIIK-8.2, | Hamuune oTYMTaHHBIX J1TaOOPATOPHBIX PaboOT.
[1K-2.2)

Illkana oneHUBaHUs: YCTHBIE OTBETHI CTYACHTOB OLIEHUBAIOTCS 10 CTAaHAAPTHOM 5-0ayibHON
mkane (or 5 1o 2). OueHka 5 «OTJIMYHO» COOTBETCTBYET IOJIHOMY IPaBUIBHOMY OTBETY Ha
Bonpoc Ounera. OueHka 2 «HEYJOBJIETBOPUTEIBHO» COOTBETCTBYET HENPAaBUILHOMY OTBETY
anbo HeoTBeTy Ha Bompoc. OTBET Ha KaXIbli BONpoc Ouiera OllEHMBAeTcs OTAenabHO. [lpu
BBICTABJICHUH OLIEHKU 32 OTBET YUHTHIBAIOTCS OTBETHI CTYIEHTA Ha JOTOJHHUTEIBHBIE BOIMPOCHI
npenoaBarens. OTaenbHast OIIEHKA 32 OTBETHI Ha JIOMOJIHUTEIBHBIE BOIPOCH! HE CTABHUTCSI.

OrieHKa 3a BBITIOJIHEHHE JTA0OPATOPHBIX padOT BRIMUCISETCS 1O popmyIie:

(N; —N min)
(N max— N min)

Oyenxa =2- +3

, tme Np — uymcrmo OamnoB, HaOpaHHBIX CTYICHTOM 3a
BBITTOJTHEHUE M OTYET JlabopaTopHbIX padoT; Nmin — MUHUMAIEHO HEOOXOIUMOE YUCIIO OAIIOB,
JUTSL TIOTYYEHHUS OIEHKU 3 «yIOBIETBOpUTEIbHO», NMaX — MakcHMaibHO BO3MOXKHOE YHCIIO

0ayutoB 3a mabopaTopHbBIE PaOOThI, COOTBETCTBYIOT OIICHKE 5 «OTIIMYHO.

Bemnunna Ny cknaneiBaercss u3 0anioB (OLEHOK) HAOPaHHBIX CTYJAEHTOM B IPOLECCE OTYETOB
71a00paTOpHBIX PabOT (CM. KPUTEPUU OLIEHMBAHUS TEKYIIETrOo KOHTPOJs), a Takke U3 OajioB,
MOJIyYEHHBIX 32 BBINOJIHEHUE JIA0OPAaTOPHBIX paboT. 3a KaXk1yl0 BBINOJHEHHYIO JIAOOPAaTOPHYIO
paboty Hauucnsiercs 3 Oamra. JlaGopatopHasi paboTa CUYMTAETCS BBITIOJHEHHOW ecnu: 1)
IPEeIOCTaBIeH MHCbMEHHBIH OT4eT 1o JabopaTopHOM paboTe, BBINOJIHEHHBIH IO
YCTaHOBJIEHHBIM TpPeOOBaHUSAM; 2) MPHUCYTCTBYET 3alUCh O BHIIOJHEHHH PAOOTHI B >KypHaje
npenojaBaTens WM MPUCYTCTBYET TMOJANUCH NPENOAABATENs B IPOTOKOJIE BBITOJIHEHUS
nabopaTopHOil paboThl cTyneHTa. Bo Bcex Apyrux ciydasx paboTa cYMTAeTCsl HEBBIIIOIHEHHOM.




OTBETCTBEHHOCTh 3a HEBBINIOJHEHUE YCTAaHOBJIEHHOTO KOJMYECTBa J1AaOOPAaTOpHBIX padoT

IMMOJIHOCTBIO JIC)KUT HA CTYACHTC.

Hrorosas OIICHKA 3a 3a4€T BBIYHCIACTCA KaK CpEAHEC apI/I(l)MeTI/I‘IeCKOC U3 OLCHOK 3a OTBET Ha

TEOPETUYECKHIA BOIIPOC OMIIETAa M OLEHKH 32 BBITIOJIHEHHUE JTA00PATOPHBIX PabOT ¢ OKPYIIICHHEM

J0 1ejaoro 1o O6H.[I/IM paBujiaM. 3aduer cuuTacTcs CAAaHHBIM, €CJIM UTOTOBasA OLICHKA CTYJACHTA

COOTBCTCTBYCT OLICHKC HC HUKC 3 «KYOOBJICTBOPUTCIILHO.
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IIpumepHBbIii IepeyeHb BONPOCOB U 3alaHUI K IK3aMeHY

OCHOBHBIEC TIOHATHUS PAJAUOTEXHHUKH (CUTHAJIBI, COOOLICHHUS, YIPABISAIONINE CHTHAJIBI,
KaHaJl CBSI3HU, JIMHUSL CBA3H).

OO6ume npuHIUIB epenayn nHpopmanuu. CTpyKTypa KaHalla CBSI3H.

Bunsl snexktpudyeckux curnano. CriocoObl peicTaBIeHHs CUTHAJIOB.

@uibTpanys 3JIEKTPUYECKUX CHUTHajioB. (OCHOBHBIE XapaKTEPUCTUKH M IapaMeTphl
(GUIBTPOB.

RC-punbTphI (THIIOBBIE CXEMBI, IPUHIUIBI PAOOTHI, IPUMEHEHHUE).

[ToneBble TpaH3UCTOPBI: OIpeaesieHUe, Kiaccu(uKanus, 0COOEHHOCTH M INEPCIEeKTUBBI
UCIIOJIb30BaHUS.

[ToneBoil TpaH3UCTOP € YNPaBIAIOLIUM P-N IEPEXOAOM: YCTPOICTBO, IPUHLIUIIEI pabOThI,
OCHOBHBIE XapaKTEPUCTUKHU U I1apaMETPHI.

[Tonesoit MIII-TpaH3ucTOp CO BCTPOSHHBIM KaHAJIOM: YCTPOWUCTBO, IPUHIIMITEI PaOOTHI,
OCHOBHBIE XapaKTEPUCTUKHU U IAPaMETPBI.

ITonesoit M/III-TpaH3uUCTOp € MHAYLUMPOBAHHBIM KAHAJIOM: YCTPOWCTBO, NPHUHIIMIIBI
paboThl, OCHOBHBIE XapaKTEPUCTUKHU U APAMETPBHI.

[ToneBoii TpaH3UCTOP ¢ WHAYIHMPOBAHHBIM KAaHAJIOM: YCTPOWCTBO, MPUHIUIBI PaOOTHI,
IIPUMEHEHHUE.

BunonspHbIA TPaH3UCTOP: YCTPOWCTBO, KOHCTPYKTUBHBIE OCOOCHHOCTH, NPUHIIMIIBI
paboThl, OCHOBHBIE XapaKTEPUCTUKHU U APAMETPBHI.

OnekTpoHHble yeunuTenu. Onpenenenue, KiacCupuKkanus, IpUHIUIBI paOOThI.
OeKTpoHHbIEe reHeparopsl. Onpenenenne, KilaccupUKays NPUHIUIB pOAOTHI.
AHanoroBas paJguocBs3b (3JIEMEHTHI KaHajla CBSI3H, IPUHIIUIIBI PaOOTHI).

AMIUIMTYHAs, 4acTOTHasA, (hazoBas MOIYJSAIMS. (YaCTOTHBIA CIEKTP, OCOOEHHOCTH,
IIPUMEHEHNE)

Paguonepenaromue u paguonpueMHble ycTpoiicTBa. HasHauenue, ctpykTypa, BUIBI.
AMmumutyaablii - netektop. (Cxema, Ha3HAY€HHWE OJIEMEHTOB, MPUHIMIBI PaOOThI.
JIuneiiHOoe U KBapaTUYHOE NETEKTUPOBAHMUE.
YactoTHble AeTeKTOphl. BHUIIbI YaCTOTHBIX JETEKTOPOB. THUIOBBIE CXEMBbI, MPUHIUIBI
paboTHI.

CotoBast cBs13b. [IpuHIUIIBI TOCTPOEHUS U (QYHKIIMOHUPOBAHMUSL.

CTpykTypa BOJIOKOHHO-ONTUYECKOTO KaHala CBs3U. VICTOYHMKM W HPUEMHHMKH
ONTHYECKOTO U3JTy4EHUS.

Bo0I0KOHHO-ONTHYECKHE JTMHUM CBSI3U. XapaKTEPUCTUKU U NTapaMETPbl ONTOBOJIOKOHHBIX
CBETOBOJIOB.

[TpuHIMIBI Iepeiayy TOIBUKHOTO ONTHYECKOTO H300pasKeHHMS.

®dopMupoBaHUE BHUACOCHUTHANA, TPHUOOPHI C 3apsIoBOM CBs3bl0. YUepeccTpouyHas u
IIPOrPECCUBHAs pa3BEPTKA.

[Tonueii TeneBu3nOHHBINA paguocurHai. Cnektp TB panuocurnana.

3amauy ¥ MIpUMEHEHHE PauosIoKauu. CXeMbI IOCTPOEHUS PaJHOIOKAIIMOHHBIX CUCTEM.
®dusnyeckre 0CHOBBI 0OHAPYKEHUSI IIeJIeH U OTIPEICTICHUS UX TTapaMeTPOB.

3ajaud W NPUMEHEHME PpPaJUOHABUIallMOHHBIX cHCTeM. (CXEMbl IOCTPOECHHS
paZliOHaBUTAIIMOHHBIX CHCTEM.



28.
29.

30.
31.
32.
33.
34.
35.

36.

37.

38.

39.

40.

OcHOBBI (DYHKITHOHUPOBAHUS CUCTEM PAIHMOHABUTAIHH.

Muxkpocxemst: olpesieNieHne,  KJacCH(UKaLUs. TexHomoruss  IPOM3BOACTBA
IIOJIYIIPOBOJHUKOBBIX MUKPOCXEM.

AHaOroBble MUKPOCXEMBI: OIpeeNICHHUE, KIacCUpUKALMsL, IPUMEPHI.

[{udpoBbie MEKPOCXEMBI: OIIpeieIeHne, KilacCu(puKanus, mpuMephl.

KomOunanonnsie MHKPOCXEMBI: oIpesieIeHue, pUMEpHI, HPUHIINIIBI
(GYyHKIMOHUPOBAHUS.
[TociemoBaTeIbHOCTHBIE ~ MHUKPOCXEMBI:  ONpENeNeHHe,  NPUMEPHI,  MPHHIHIIBI
(GYyHKIMOHUPOBAHUS.
Busibl nmdpoBhIX 3anOMHHAIOMNX yCTpOHcTB. [1omynmpoBOAHMKOBBIE 3allOMUHAIOIINE

ycrpoiicTBa. [IpyHIUNBI 3aNMCH ¥ CYUTHIBAaHUA HHPOPMALIUH.

Muxkponpoueccopsl ¥ MUKPOKOHTpoJuIiepbl. OmnpezneneHue, apXUTEKTypa, ITPUHIIMIIBI
paboTHI.

ABTOMaTHMYECKHE M  aBTOMATU3UPOBAHHbIE  CUCTEMBl.  CTPYKTypHBIE  CXEMBI
ABTOMATHUYECKUX CUCTEM. PoJIb IU(POBBIX BRIYUCIUTEIBHBIX YCTPOWCTB B COBPEMEHHBIX
ABTOMATHYECKUX U aBTOMAaTU3UPOBAHHBIX CUCTEMAX.

Hartunku cucrem aBromatuku. Kiaccudukamms narumkoB. Ilapamerpuueckue wu
reHeparopHble naTdyuku. L{udpoBble U ananorosble JaTyuku. [IpumMepsl pa3nuyHBIX
JATYUKOB.

CunrtbiBanMe MHpOpPMALUMU C JATYUKOB M €€ 00paboTKa B YCTPOWCTBE YIIPABICHMSL.
Hcnonp3oBanue 1udpo-aHaIoroBoro npeodpa3oBaHusl.

HcnonHuTenbHble YCTpoiicTBa cucteM aBToMaTHKU. Kiaccudukanus MCIOTHUTEIbHBIX
ycrpoictB. [Ipumepsl. CrocoObl  yrmpaBiIeHHS HCIIOJHUTEIBHBIMH  YCTPOWCTBAMH.
Hcnonb3oBaHue aHanoro-uu(ppoBoro Inpeodpa3oBaHus M LIMPOTHO-UMIIYJIbCHOM
MOAYJISALUU.

BeiBog unHpopmanuu o pabore ycTpoicTBa (MHAMKATOPHI). DJIEMEHTHI YIpPaBICHUS
(mpoBogHble M OecnpoBojHbIe). Mcosib30BaHME TEPCOHAIBLHOTO KOMIIbIOTEpA JJIf
BbIBOJIa HH(pOpPMALIUU O PabOTEe CUCTEMBI U YIIPaBJICHUS.

Kpurepun onenuBanns IK3aMeHa

IToxa3aTenn (KoMIeTEeHINH) Kpurepun

Y CTHBIE OTBETHI Ha BOIIPOCHI ouiera HpaBI/IHLHOCTL n TI0JIHOTa  OTBCTOB  HaA

(MK VK-1.1, OTIK-2.2, OTIK-3.1, OTIK-8.2,
TK-2.2)

MMOCTAaBJICHHBIC BOIIPOCHI.

Boinonnenue nabopatopHbix pa®oT, Hannuue | BeimonHenue pabopaTopHbIX paboT B oObeMe

OTYETOB I10 JIAOOpaTOPHBIM paboTam 90% u Gonee OT 00IIEro KOIMYECTBA.

(MK YK-1.1, OIIK-2.2, OIIK-3.1, OIIK-8.2, | Hanuure oTYMTaHHBIX JTaOOPATOPHBIX PaboT.

TK-2.2)

IlIxana oueHMBaHUsA: YCTHBIC OTBETHI CTYJIEHTOB OIICHUBAIOTCS O CTAHJIAPTHOM S5-0auibHON

mikane (ot 5 no 2). OueHka 5 «OTJIIMYHO» COOTBETCTBYET IOJHOMY NPaBUJIBHOMY OTBETY Ha

BOIIPOC ounera. OI_ICHKa 2 «HCYOOBJICTBOPUTCIIBHO» COOTBCTCTBYCT HCHIPABUIIBHOMY OTBCTY

0o HCOTBCTY Ha BOIIPOC. OtBer Ha KaXKIbIN BOIIPOC ouiera OIICHUBACTCA OTACJIIBHO. HpI/I

BBICTABJICHUU OLCHKHU 3a OTBCT YUHUTBIBAKOTCA OTBCTBI CTYACHTA HAa HOIOJIHUTCIBHBIC BOIIPOCHI

npenoaaBaTeiis. OT)ICJ'H:Ha}I OIICHKA 3a OTBCTHI HA JOIIOJTHUTCIILHBIC BOIIPOCHI HC CTAaBUTCA.




OreHKa 3a BBITIOJIHEHHE JTA0OPATOPHBIX pa0OT BRIUUCISAETCS 1O GopMyIie:

(N; —N min)
(N max— N min)

Oyenxa =2-
rnie Ny — umcnmo OamoB, HaOpaHHBIX CTYIACHTOM 3a
BBIITOJIHEHHE M OTYET JJabopaTOpHBIX padboT; Nmin — MEHUMAIBHO HEOOXOIUMOE YHCIIO OAJIOB,
JUISL TIOTYYEHHUS OLCHKU 3 «yIOBIIETBOpUTEIbHO»;, NMaX — MakcHMaibHO BO3MOXKHOE YHCIIO
0aJ1oB 3a 1ab0paTopHbIe pabOThI, COOTBETCTBYIOT OLIEHKE 5 «OTIHYHOM.

Bennuuna Ng ckiagsiBaeTcst u3 60amioB (OIEHOK) HAOpaHHBIX CTYACHTOM B MPOIECCE OTUYETOB
71a00paTOPHBIX palbOT (CM. KPUTEPUU OIEHWBAHMS TEKYILETO KOHTPOJSA), a TakkKe W3 OaJioB,
MOJIYUYEHHBIX 32 BBIINOJIHEHUE JIa0OPATOPHBIX paboT. 3a KaXK1yI0 BBIIOJIHEHHYIO JIAOOPATOPHYIO
paboty Hauucnsercs 3 Oamna. JlaGoparopHas paboTa cUYMTAeTCS BBIMOJHEHHOW ecnu: 1)
OpPEJOCTaBlIeH MUCHMEHHBIM OTY4ET 1O J1adopaTopHOW  paboTe, BBINOJHEHHBIH IO
YCTaHOBJICHHBIM TPEOOBAaHUSAM; 2) MPUCYTCTBYET 3allMCh O BBIMOJHEHUM PabOTHI B KypHAle
npernojiaBaTenss WM TPUCYTCTBYET TMOANKCH TPENOJAaBaTelIsi B IPOTOKOJE BBITIOIHEHUS
nabopatopHoit paboThI cTyeHTa. Bo Bcex Ipyrux ciydasx paboTa CUUTAeTCs HEBBITIOJTHECHHOM.
OTBETCTBEHHOCTh 33 HEBBINIOJHEHHE YCTAaHOBIIEHHOTO KOJIMYECTBa JaOOpaTOpHBIX padoT
MOJIHOCTBIO JICXKHUT Ha CTYACHTE.

HTorosas oreHKa 3a dK3aMEH BHEIYHCISACTCS KakK cpeanee apI/I(l)MeTI/I‘ICCKOe N3 OLICHOK 3a OTBET
Ha Ka)K,I[Hﬁ BOIIPOC ouera u OLICHKH 3a BBIIIOJIHCHHC J'Ia60paTOpHLIX pa60T C OKpYTJICHHUEM [0
oejaoro 1o O6I_HI/IM IIpaBUJIaM. DK3aMeH cUuTacTCs CAAaHHBIM, €CJIN UTOIOBasA OLCHKA CTYACHTA
COOTBCTCTBYCT OLICHKE HC HUIKC 3 «YOOBJICTBOPUTCIIBHO.

JlokymeHT coctaBiieH B coorBercTBUM ¢ TpeboBanusmMu PI'OC no nanpasienuto 44.03.05
«[legarormueckoe oOpa3oBaHue (C JABYMS MNpOUISAMH HOATOTOBKH)», YTBEPXKAEHHOTO
npukazoM Muno6puayku PO Ne 125 ot 22.02.2018 1.

Pa3pa6oTunk: Kyapssues B.O., nonent kapeaps! ¢puzuku [TU UT'Y, k. ¢.-M.H.,

Hacmoswas npoepamma ne moodicem Ovimb 60cnpousgedena Hu 8 Kakou ¢opme 0Oe3 npedeapumenbHO2o

NUCLMEHHO20 pa3peuenus Kapeopvl-papabomuuka npoSpammbl.



