CTABPONOABCKHIH

C=RU, S=CTtaBpononbckuit
Kpaii, T=npopekTop no
y4ebHoim pabote, O="
SENEPANBHOE

OEHERXITBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30BATEJIBHOE

reaemesteuero  YUPEJKIEHUE BBICIIETO OBPA3OBAHUSA

OBPA30BAHNA ™

it s (CFABPOIIOIBCKUIA TOCYJAPCTBEHHBII ATPAPHBIN YHUBEPCUTET

ATPAPHbIV
YHWUBEPCUTET"",
CHMNC=04314925333,
NHH=263402424665,
E=oit@stgau.ru, G=Mropb
tOpbeBwuy, SN=Cknspos,
CN=Cknsipos Uropb
tOpbeBuy

YTBEPKIAIO

Hupexrop//lexan

MHCTUTYTa arpoOHMOJIOTuU U
MIPUPOIHBIX PECYPCOB

Ecaynko Anexkcannp HukonaeBuu

« » 20 T.

®OHJA OHEHOYHbLIX CPEACTB (OHEHOYHbBIX MATEPHUAJIOB)

b1.0.15.03 DnexTpoTeXHUKA U 3JIEKTPOHUKA

19.03.02 IIpoayKTsl MATAHUS U3 PACTUTENBHOTO CHIPBS
Texnonorus 6pO,Z[I/IJ'ILHBIX MMpOU3BOACTB U BUHOACIIUC
OakasaBp

OYHasd

Craspomnons, 2024



1. Ilepeyennb

IJIAHMPYEeMBbIX

pe3yJbTaToOB

00y4eHUsA

mo

INIAHMPYEMBIMH pPe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHOM MPOIPaMMBbI
[Iponecc u3ydeHus DUCLMILIMHBI HampaBlieH Ha gopmupoBaHue cienyromux xkomnerenuuii OIT BO
U OBJIQJICHUE CJIeYIOUIMMHU Pe3yabTaTaMu 00y4eHUs 10 JUCIUIUINHE:

JUCIHMILINHE,

COOTHECCHHbBIX C

Kon n naumenoBanue Kon n [lepeueHs TUTAHUPYEMBIX PE3YABTATOB OOYUEHUS TIO
KOMIIETEHIIUU HauMEHOBAaHHE JUCLUILINHE
WHJUKaTOpa
JIOCTHKEHUS

OIIK-3 Crnioco0OeHn | OTIK-3.2 3HaeT
HCII0JIb30BAaTh 3HaHus | PazpabaTpiBaeT |METOABI pacyeTa M SJIEKTPUIECKUX U3MEPEHUI B LETISIX
WH)KEHEPHBIX  TPOIECCOB | TEXHOJIOTHYECK |ITOCTOSHHOTO M TIEPEMEHHOIO TOKa
npu peHICHUH | U€ ITPOUECChI C yMmeeT
NpopeCCHOHANBHBIX 33714 | 00CCIICYCHNEM | jCIIONB30BaTh METOIBI PACUETa M H3MEPEHHI TapaMeTpoB
u OKCILTyaTalluH | BBICOKOTO 3JIEKTPUYECKUX LIETEN MTOCTOSHHOIO ¥ IEPEMEHHOIO TOKa
COBPEMEHHOT'0 YPOBHS BlIajeeT HaBbIKAMH
TEXHOIOTMIECKOro SHEProcOEPEHkE | yapramu IJEKTPUYECKUX U3MEPEHUN B MPAKTUYECKUX ILIEJISIX
000pyIOBaHUS U |HUA U
pubopoB HCIOJIb30BAHUS

HOBEUIIINX

JIOCTHKEHUU

TEXHUKU
[IK-3 Opranmsanus | [1K-3.1 3Haer
BEJICHUS [Ipumenser METOJIBI pacueTa U moaoopa dMEKTPOOOOPYIOBaHUS IS
TEXHOJIOTUIECKOTO METO/IbI TEXHOJIOTMYECKOTO Ipolecca
mporecca B pamkax | mogbopa u ymeeT
HPUHSTOM OpTraHu3alK | SKCILTyaTallul | qpUMEHATh METO/IBI TOA00pa U AKCILTyaTalluu
TEXHOJIOTMU  MPOU3BOJICTBA | TCXHOJIOIMYECK | 51eKTpOO0OPYI0BaHUS JJISI TEXHOJIOTUYECKOTO TpoIecca
MPOIYKTOB  MUTAaHUSA  H3|Oro BlIajeeT HaBbIKAMH
PacTUTCILHOTO CRIPbS O0OPYNOBAHHS | oy can pacuera MOILIHOCTEN U 3arpy3Ku

Tpu 3J1EKTPO0OOPYI0BaHUs B PaMKaX IIPUHATON B OpraHU3alluu

TIPOM3BOACTBC | texHOMOrMM MPOU3BOJCTBA MPOAYKTOB MMHTAHUS U3

TIPONYKTOB PACTUTENLHOTO CHIPhS

MUTaHUs U3

PacTUTENBHOTO

CBIPBS

2. Hepeqeﬂb OLHCHOYHBIX CPEACTB MO TUCHHUIIJINHE

OrneHOYHOE CPEeNICTBO

? Kon unankatopos

N o o 3 MIPOBEPKHU PE3YIbTATOB

o AMMEHOBAHHE Pa3/Ieia/TeMbl g JOCTHIKEHUS

8 B — JIOCTHIKEHUSI HHANKATOPOB
© KOMITETEHLUH

1. |1 paznen. Dnexrpuveckue Lenu

11 Beenenme. OOmme cBefeHHUS O TIPOM3BOJACTBE, IIepenaue, 4 KoHTpoibHast pabota

pacrpeielieHUd U OTPEOICHUHN IEKTPHYECKO SHEPTHH.
12 OCHOBBI  DIICKTPUYCCKAX HM3MEPCHHUH TOKA, HAMPSHKCHUS U 4 KourponbHas paGora

MOIIHO-CTH.




13 Mertonsl pacyera OJEKTPUYECKHX IIeNeld: MeTON 3aKOHOB 4 KontpoibHas pabota
" | Kupxroda, MeTo1 KOHTYPHBIX TOKOB.
1.4. | OgHOda3HBIE HIEKTPUIECKH IICTIH. 4 Konrponsuas pabora
1.5. |Pe3oHaHC HampspKEHUH U TOKOB 4 Konrponbras pabora
1.6. | OGmue cBeneHns o TpeX(Pa3HBIX HIEKTPHIECKAX IETIIX. 4 Kontponbras padora
1.7. | CoenuHeHus 3Be3/71a U TPEYTOIBHUK 4 KonrponsHas pabora
) 2 pazzen. DNeKTpOMarHUTHEIE YCTPOUCTBA H AIIEKTPUIECKHE
© | MamuHbI
21 VYCTpoiicTBO, NPUHLUI JEHUCTBUS, OCHOBHBIC XapaKTCPUCTUKU 4
""" | rparcdopmaropos
2.2. | DreKTpHYECKHE MAILMHBI IOCTOSHHOIO TOKA 4 Konrposbhas padora
2.3. | DneKTpuYeCcKne MAIMHBI TIEPEMEHHOTO TOKA 4 Kontposbhas pabora
3. |3 paznen. OCHOBBI ANEKTPOHUKH
3.1. | DnemenTHas 6a3a HMEKTPOHHBIX YCTPONCTE 4 Kontposbhas pabora
3.2. | MHKpOIPOLIECCOP H MHKPOKOHTPOJLIEPBI 4 Kontponpras padora
[TpomexyTOuHas aTTeCTALUS 3a

3. OueHouHbIe cpecTBA (OLleHOUYHbIE MATEPUAJIbI)

[IpuMepHBIii TIepedYeHb OLICHOYHBIX CPEACTB ISl TEKYLIEro KOHTPOJs  YCIEBAaEMOCTH U
MPOMEKYTOYHOM aTTeCTALIKU

No | HaumeHnoBanue Kparkas xapakrepucrrka [IpencraBnenne OLIEHOYHOTO CPEICTBA B
/Tl | OLICHOYHOT'O CPE/ICTBA OLIEHOYHOI'0 CPEACTBA donne (OeHOUHbIE MaTEPUATTBI)
TeKylmii KOHTPOJIb

JIJ1st olleHKY 3HaHUH

J1st OlleHKH yMEeHUM

1 KonTpomnsHas padora CpencTBo npoBEpPKU KoMruiekT KOHTpOIbHBIX 3aJaHUH IO
YMEHUI IPUMEHSATh BapuaHTaM

MOJTy4E€HHbIE 3HAHUS IS
penieHus 3aaau
OTpEIeNIEHHOT0 THIA O
TEME WUJIU pa3ieny

J1J1s1 OlICHKY HaBBIKOB

IIpomexxyToUuHas arTecTalus

2 3auer CpencTBo KOHTPOJIS [lepedyeHn BOMPOCOB K 3aUETy
YCBOCHHUS y4EOHOTO
MaTepuaia MPaKTUIECKUX U
CEMHHAPCKUX 3aHITHH,
YCIEITHOTO MPOXOXKACHHUS
MPAKTHK U BHITIOJHEHUS B
NPOILIECCE ITUX MPAKTHK
BCEX y4eOHBIX MOPYUYCHUI B
COOTBETCTBHH C
YTBEP>KACHHOMN
IIPOrPaMMOM C
BBICTABJICHUEM OLIEHKHU B
BUJIC «3aYTCHOM,
«HE3aYTEHOY.

4. IlpumepHblii GOHI OLEHOYHBIX CPEACTB Ul NMPOBEAEHUS] TEKYUIero KOHTPOJIA U MPOMEKYTOYHOM
arrecTaluu O0y4aIIUXCS M0 JUCHUIIMHE (MOAYJII0) ""DIeKTPOTEXHUKA U 3JIeKTPOHUKA"




Hpumepubte OUCHOYHbIE Mamepuaibl ons meKyuieco KOnmpoJisn ycnesaemocmu

Ilpumepnuvie oyenounvlie mamepuansl
0J151 NPOBEOCHUA NPOMENCYMOUHOU ammecmanyuu (3auem, IK3ameH)
nO UMO2am 0ce0eHUs OUCYUNIUHBL (MOOYI)

Paznen 1. Dnexrpuueckue uenu

IIepedeHp TUIIOBBIX BOIPOCOB:

1. OxapakrepusyiiTe  KaTeropud MOTPEOUTENH  DSJICKTPUYECKOW  SHEPruu 1O  HAJEKHOCTU
(6ecniepeboitnoctn) muranus. OIIK-3.2 (3n)

2. Cpopmynupyiite 3akoH Oma u 3akonsl Kupxroda. OITK-3.2 (3n)

3. Kak omnpenensercs SKBUBAICHTHOE COMNPOTUBICHUE IPU IOCIENOBATEIbHOM, Mapajljielib-HOM |
cMelIaHHOM coemHeHuu pesuctopos? OIIK-3.2 (V).

4.Kakumu npubopamu U3MEPSIIOTCS TOK, HalpsbkeHue, MoiHocTh U dHeprus? OIIK-3.2 (3n)

5. Kak Brimtouarotcst B 1iens ammepmetp u BonbstMeTp? OIIK-3.2 (3H)

6. Kak HacTpouTh MyJabTUMETP Ha U3MEpPEHHUE TOKA, HanpsikeHus:, conporusnenus? OIIK-3.2 (V)

7. Uto Takoe HeWCTByIOlee 3HAYEHHE CHUHYCOMWTANBbHOrO0 TOKa? YeMmy OHO paBHO, €CIHU H3-BECTHO
aMIUTHTyAHOE (MakcuMainbHoe) 3HaueHue Toka? OIMK-3.2 (3u)

8. Hanmmure Qopmynbl ans omnpeaeleHuss MHAYKTUBHOIO M eMKOCTHoro compotuBieHuil. OITK-3.2
(3n)

9. Yro takoe ko3pdunuent momuoctu? Hanummre ans vHero ¢popmynsl. OIIK-3.2 (3n)

10. B xakux eauHUIIaX U3MEPSIOT aKTUBHYIO, pEakTUBHYIO U mosiHyto MorHoctu? OIIK-3.2 (3n)

11. Yto Takoe pe3oHaHC HampsbKeHW? B kakuX nemnsx oH BO3HUKAeT U mnpu kakom ycio-suu? OIIK-
3.2 (3n)

12. B ueM 3aximouarotcs npeumylnecTBa Tpexdasnoit cuctemsr TokoB? OITK-3.2 (3H)

13. Kakoe COOTHOIIEHHWE MEXIy JWHEHHbIM M (a3HBIM HampsOKEHHEM B Tpex(asHOM CUCTeME,
coenunenHoi 38e3a0i? OIIK-3.2 (3H)

14. Kakue cymecTBYIOT COOTHOIICHHUS MEXIy (a3HbIMH M JMHECHHBIMA TOKAMH ¥ HANPSHKCHUSIMH B
TpexdazHoii cucreMe, coequHeHHou TpeyroibHukoM? OITK-3.2 (3H)

15. Ans xakux uenedt npumenstot Hynesod mposoa? OIIK-3.2 (V)

[TpakTuKo-OpHEeHTUPOBAHHBIE 3a/1a4H

l. 3anana uens ¢ DJ[C E=60 B, Buyrpennum conportuieHueM ucrounuka IC r =5 Om u
cornpotuBiieHneM Harpy3ku Ra =25 OM. Torna HanpspbkeHrue Ha Harpyske Oynet paBHo ... OITK-3.2 (T/)

2. Ecniu Toxku B BeTBsiX cxembl cocTaBisitor [1=2 A 12 = 10 A, 1o Tok I5 Oyner pasen...? CocraBbre
ypaBHEHHE 10 BTOpoMYy 3akoHy Kupxroda s koHTypa, comepskariero Betsu ¢ R2, R3, RS. OIIK-3.2 (T/)

3. Ecniu u3mepenHoe 3HadueHue Ttoka Im = 1,9 A, neiictBuTenbHOe 3HaueHwe Toka Im = 1,8A, To
OTHOCHTEJIbHAA norpenrHocts pasHa... OIIK-3.2 (TH)

4. Ecnu mokazaHusi BoJbTMeTpa coctaBisier PV =50 B, To moka3zanue ammnepmerpa PA mpu sTtom
oyner... OIIK-3.2 (TM)

5. Ecnn amnepMmetp nokaseiBaeT 4 A, a Bonet™MeTp 200 B, To Benmunna R cocrasut... OIIK-3.2 (V)

Paznen 2. DnexkrpoMarHUTHBIE YCTPOMCTBA U AJIEKTPUUYECKUAE MAIIUHBI

IIepedeHb TUIIOBBIX BOIPOCOB:

1. YcrpolicTBo, Ha3HAUCHHUE W MPHUHITUN AeicTBus TpaHcopmaropa. T1K-3.1 (3H.14)

2. Koappunment tpancopmanmu, KITJ tpancdopmaropa. 11K-3.1 (3u.14)

3. Krnaccudumupyiite MammHbl IMOCTOSHHOTO TOKa 10 crmoco0y u cxeme Bo3Oyxkaenms. I[1K-3.1
(3u.14)

4. OOBSICHHTE CIIOCOOBI IMycKa aBHUTaTenei mocrossHaoro toka. [1K-3.1 (V.1)

5. Kak ocymiectBisiercsi peBepcupoBanue asurarens nocrostHHoro toka? I1K-3.1 (V.1)

6. Kak ycrpoeHsl OOMOTKM cTaTopa M pOTOpa ACHHXPOHHOTO JABHUraTelis C KOPOTKO3AMKHYTBIM U
¢azusm poropom? T1K-3.1 (31.14)

7. UTO Ha3BIBAIOT CKOJbXeHUEM B acuHXpoHHOM nBuratene? [1K-3.1 (31.14))

8. Kak ocyiiecTBUTh M3MEHEHUE HAllpaBiIeHUs BpalleHus poropa asurarens? I[1K-3.1 (V.1)

9. O0BsicHUTE yCcTpoiicTBO cHHXpoHHOM MarmuHbL. [1K-3.1 (31.14)

10. Kakoe COOTHOIIEHHE CYIIECTBYET MEXIy YHMCIOM Iap IOJNI0-COB, YaCTOTOM TOKa M CKOPOCTBIO
BpatieHus poropa cuaxponHoi mamuabl? [1K-3.1 (V.1)



[TpakTuko-OpHEeHTUPOBAHHBIE 3a/1aUH:
1. OnHodazHplil TpaHCPOpMATOp MMEET BE OOMOTKM ¢ HOMUHAIBLHBIM HampspkeHueMm 220 B u 44 B.
Tox B oOMOTKe BhIcHIero HampspkeHusl paBeH 10 A. Tok B 0OMOTKe HU3IIEro HampspkeHus pa-BeH... [1K-3.1

(TH.2)

2. ACHHXPOHHBIN JBHTaTelb, POTOP KOTOporo moakmouéH k cetn f = 50 I'm, Bpamaercs ¢ wacTtoroi
1450 06/mMun. Onpenenuts ckonbxenue S. I1K-3.1 (T/1.2)

3. Ecnmu HOMUHaNbHAs 4acTOTa BpalleHHs] aCHHXPOHHOTO JBUTaressl cocTaBisieT nH = 1420 o6/muH,
TO YacTOTa BPAIIEHUSI MArHUTHOTO TI0JIs1 ctatopa coctaBuT. .. [TK-3.1 (T.2)

4. Ecnu CKOpOCTh BpaIlleHHs TIOJII CTaTopa CHHXPOHHOW AByXmojtocHOW MamwuHbel 3000 06/mMuH, TO
HOMMHAaJIbHAsI CKOPOCTh Bpaienus poropa... [1K-3.1 (T.2)

Paznen 3 OCHOBBI 3JIEKTPOHUKHI

IlepedeHb TUIIOBBIX BOIIPOCOB:

1. [TpuBenure yciaoBHOe rpaduyeckoe U OykBeHHOE 0003HAUEHUS MOTYIMPOBOJHUKOBOTO HOJA,
CXEMY €ro NpsIMOro ¥ o0OpaTHOro BKIIOUYEHHUS U BOJIbTaMIIEpHYIO Xapakrepuctuky. [1K-3.1 (3u.14)

2. N300pa3uTe OCHOBHBIE CXEMbl BKIIOUEHHUS OWIIOISPHOTO TPAH3UCTOPA U ONUIIUTE HUX
ocHoBHbIe mapametpsl. [1IK-3.1 (31)

3. [Tepeuncnure cBoiicTBa uaeanpHoro onepanuonHoro ycuaurenas (OVY). [IK-3.1 (3u.14)

4. [IpuBenuTe npuMepsl UCHOIB30BaHUs onepauoHHbIX yeunure-iei. I1K-3.1 (V.1)

5. [IpuBenure ycnoBHO-rpaduyeckue U OyKBEHHbIE OOO3HAYEHHS M TaOIMIIBI HCTUHHOCTH
JOTUYECKUX 3JIEMEHTOB, peann3yronmx jorndeckuii pynkuuu WU, UJIN u HE. T1K-3.1 (31.14)

6. OObsicHUTE Ha3HAUYCHUE TPUITEPa, U U3 KaKUX AJIEMEHTOB OH cOocTOMT. [lpuBenurte ycioBHO-
rpadudeckoe u OykBeHHoe obo3zHaueHue RS tpurrepa. [1K-3.1 (3u.14)

7. OOBsicCHUTE HA3HAYCHUE PETUCTPA, U U3 KakuxX 3jeMeHTOB OoH cocTouT. [1K-3.1 (3H.14)

8. Uro Takoe kK0d(pPUIMEHT cueTa CUeTYMKa UMITYIhCOB U Kak ero onpeaenuts? [1K-3.1 (V.1)

0. Uto Takoe MHUKPOKOHTPOJIJIEP, €r0 Ha3HAuYeHHWE M OCHOBHBIE CTpyKTypHbIe Oyokm. [1K-3.1
(3u.14)

10. Kakue ycrpoiicTBa COAEPXKHUT MPOLECCOP MHUKPOKOHTpoOJUIEpa MW JUIi  4YEro OHH
npeanasHauensl? [1K-3.1 (31.14)

11. Kak ycrpoena mamsate mukpokonTposuiepa [1K-3.1 (3u.14)

[TpakTHKO-OPHEHTUPOBAHHBIE 33TAYH:

1. Onpenenute xodddumuentsr ycunenus kl, kU u kP ycunurens, Ha BXoze kotoporo IBx = 1MA;
Pex = 10 mBT, a Ha Beixoge Usbix = 250 B; Peeix = 2,5 Bt. I1K-3.1 (T.2)

2. Ilpy nuTaHWUM JIOTHYECKOrO »>JEMEHTa HampsskeHueM S5 B 3a sor.l mpuHHUMarOT HampsiKeHUe
npeBblmaronee yposeHs ? B, 3a nor.0 — nanpspkenue Hwke ? B. [1IK-3.1 (T1.2)

3. CKOJTbKO UMITYJILCOB MOXET TMOJICYUTATh CUETUHK, cocTosiimuii u3 6 Tpurrepos? I1K-3.1 (T/1.2)

4. Emxocts mamstu nporpamm (FLASH) wmukpoxontpomiepa AVR cocraBisier 2 Ko6aiit. Ckonbko
OouT nHpOpMaI MOXKET BMeCcTUTh nanHas namsate? [1K-3.1 (V.1)

5. Cuerunk komanj 10-pa3psannbiii. Ckonpko sueek namsatu nporpamm (FLASH) mukpokoHTposuiepa
cemeiictBa AVR MOXHO afpecoBaTh 3TUM CUETUYUKOM ?

Tembt nucomennvix pavom (Icce, pepepamut, Kypcogvie padomot u op.)
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