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1. HACHIOPT PABOYEH ITPOI'PAMMBbI YUYEBHOM JUCIUIIJINHBI
OII/I.15 ABTOMATHKA M TeJIeMeXaHMKA CHCTEeM ra30CHA0KeHUus

1.1. O6s1acTh NPUMEHEHUs] MPOTrPAMMBbI Y4eOHOH AUCHUNIIMHBI
PabGouass mporpamMma y4eOHOW IUCHMIUIMHBL (Hanee — pabouas Mmporpamma) siBIsSIETCS
4acThIO OCBOCHHMSI IPOrPaMM IOJITOTOBKH CIIELHAIMCTOB cpeaHero 3seHa (ganee [ITICC3)

B coorBerctBuu ¢ [OC CIIO JIHP u IIOOII CIIO mua crnenumanbHOocTH 35.02.08
DIEKTPOTEXHUUECKHE CHCTEMBI B arpOITPOMBIITUICHHOM KOMILIEKCE

PaGouass mporpamma ydeOHoi mucturminabl OI1.08 OcHOBBI aBTOMATHKH TIO
cnequaibHocTH  35.02.08 DNEKTPOTEXHUYECKUE CHUCTEMBI B  arpONpPOMBILIIEHHOM
KOMIUIEKCE  MOXET OBbIThb HCHOJIb30BaHa Ha 0a3ze cpenHero (MOJHOro OOIIEro)
oOpa3oBanusi, B Tpo(hecCHOHATTEHOM O0YyUYEeHUH U JIOTOJIHATEILHOM MPOodhecCHOHATHFHOM
00pa30BaHUU.

1.2. lenu u 3agaum y4eOHOI TUCHUIUINHBI, TPEOOBAHUSA K Pe3ybTaTaM
0CBOCHHS Y4eOHOI IUCIUIINHBI

Vyebnas  maucummuinaa  OIL.O8  OcHOBBI ~ aBTOMATUKH  OTHOCHUTCS K
oO1enpodeccuoHaTbHOMY UKITY.

[lenpro peanu3anuu OCHOBHOM 00pa3oBaTebHONM MPOTPAMMBI CPEIHETO OOIIETro
ob6pazoBanus no npeaMetry OI1.08 OCHOBBI ABTOMATUKH SIBJISIETCSI OCBOCHUE COJICPKAHUS
npeaMera ABTOMAaTHKHA CHCTEM Ta30CHAOXKEHUST U JIOCTIKEHHE OO0Yy4YaroIIMMUCS
pEe3yJIbTaTOB MU3Y4YEHHUS B COOTBETCTBUU C TpeOoBaHusiMu, yctaHoBleHHbIMU ['OC CIIO
JIHP u ITOOII CIIO.

B pesynbTaTe ocBoeHUST y4E€OHOM TUCIUIUIMHBI O0yYarOIUNACS T0KEH 3HATD:

— YCJIOBHBIE 0003HAUYCHUS HA YePTeKax;

— OCHOBBI IOCTPOEHUS CUCTEM aBTOMATHYECKOTO YIIPaBIICHUS;

— DJIEMEHTHYI0 0a3y KOHTPOJIJIEPOB;

— OCHOBBI aBTOMaTUYECKUX U TEIEMEXaHUUYECKUX YCTPOUCTB;

— Mepbl 0€30MacHOCTH MpU DIKCIUTyaTallMk W TEXHUYECKOM O0OCITy>KHBAaHUHU

ABTOMATHYECKUX CHUCTEM;
B pesynbraTe ocBoeHUS yUeOHOM TUCIIUIIMHBI O0yJarOMIUNUCS TOKEH YMeETh:
- YUTaTh (PYHKIIMOHAJILHBIE CXEMbI aBTOMATHKU;
— TPUMEHATH DJIEMEHThI ABTOMATUKH 10 UX (DYHKIIMOHAJTLHOMY Ha3HA4YCHUIO;
— TPOU3BOJUTH PabOThl MO OKCIUTyaTalldd W TEXHUYECKOMY OOCTYKHMBaHUIO
CHUCTEM aBTOMATH3AIUU;
— ONTUMHU3UPOBATH PAOOTY AIEKTPOOOOPYIOBAHUS;
— 3amoJIHATH TaONMUIBI W chenudukanuM MaTtepuajoB U 000pYyIOBaHUS B
COOTBETCTBHHM C TOCYJAPCTBEHHBIMU CTAHAAPTAMHU U TEXHUUECKUMH yCIOBUSMH.

2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUTIIUHBI



Kox IIK, OK YMeHus 3HaHus

OK 01, OK 07, MPUMEHATHh 3JEMEHTBHl aBTOMATHKH IO | OCHOBBI MMOCTPOEHUS CHCTEM

OK 09, IIK 1.1 — | ux ¢pyHKIIMOHATPHOMY HAa3HAYCHHUIO; ABTOMATUYECKOTO YIPaBJICHUS;

IIK 1.3, IIK 2.1, IIPOU3BOUTH paboThI 0 | JIEMEHTHYIO 06a3y KOHTPOJIJIEPOB;

[IK 2.2, 11K 3.1 | skcrutyaramuu u TEXHUYECKOMY | OCHOBBI ABTOMAaTUYECKUX u

—-1IK 3.3 00CITy’)KUBaHUIO CUCTEM | TEJIEMEXaHUYECKUX YCTPOICTB;
aBTOMAaTHU3AIINH; Mepbl 0€30IaCHOCTH MPU IKCILTyaTaluu
ONTHUMU3UPOBATH paboty | u TEXHUYECKOM 00CITy>)KUBaHUH
ANEKTPOOOOPYIOBAHUS; ABTOMATUYECKUX CUCTEM;

3. CTPYKTYPA U COAEP) KAHHUE YUEBHOU JUCHUITINHBI
3.1. Tematnueckuii mnan yuyeoHou nuctuiuinasl OI1.08 OcHOBBI aBTOMATHKH

Buj yueOHoii padoThl KosmuecTBo 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 111
Oobs13aTesibHAs ayAUTOPHAs y4eOHas HATPY3Ka (Bcero) 68
8 M. Y.:
TEOPETUICCKOE 00YICHHE 25
MIPAKTUYECKHE 3aHITHSI 41
CamocTosiTenpHast paboTa 00ydJaronerocs 33
[TpomesxyToUuHas aTTeCTalus: 2
i QepeHIMPOBaHHBIN 3a4eT
UTOro 111




3.2. Conep:xxanue ooyueHusi no yueonoii nucuumiimae OI1.08 OcHoBbl aBTOMATHKH

HaumenoBanue Copep:xanue yuedOHOro MaTepuasia u (popMbl OpraHu3alMu JesiTeJbHOCTH O0bem B | OcBauBaemble
pa3/iesioB U TeM o0y4yaromuxcs yacax 3J1eMEeHThI
KOMIIeTeHII U
Tema 1. OcHOBHBIE Coaep:xkaHue y4eOHOro MaTepuaJia 22 OK 01 - OK 06,
NOHATHA U OnpeneneHyue NOHITUM: aBTOMAaTU3UpOBaHHbIE cucTembl yrpasieHus (ACY), cucremsl OK 09- OK 11,
onpeaejieHUus1 B aBToMatuyeckoro ympapieHus (CAY), cucTeMbl aBTOMATHYECKOTO peryJHpOBaHUS [IK11-TIK 1.3,
aBTOMATHY€CKOM (CAP), oObexT ynpaiieHUs], pEryJIMpyEMbIN NapaMeTp, BOZMYILAIOIINE U YIIPABIISIIOIINE 8 K 2.1 -TIK 2.5,
yHnpaBjieHHH Bo3eiicTBus. DyHKUMOHANBHBIE OJOKM M (YHKIMOHAJIbHBIE CXEMbl aBTOMATUYECKUX [1K 3.1 - I1K 3.6,
cucreM. O6patHast cBs3b. PasomknyTeie CAY. HenpepsiBHbie U peneiinbie CAY. [IK4.1-1IK 4.4
B TOM unc/ie NpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHI
[IpakTuueckoe 3anarue Ne 1. [IepBuunble 3J1eMEHThl aBTOMaTUKU 4
[Tpaktuueckoe 3anarue Ne 2. O6o0uienHast TunoBasi pyHkimonagbHas cxema CAY. 4
CamocrosiTesibHasi padoTa 00y4aouuxcst
ABTOMAaTHYECKHE CHUCTEMBl CTAOWJIM3AIMM, TPOTPaMMHBIE H  CIEISAIINE CHCTEMBI.
IIpumepbl cucTeM aBTOMaTHYECKOro ynpasieHus. O0001eHHas TuoBas (yHKIMOHAIbHAS 6
cxema CAY.
Tema 2. Tunossie Coaep:xanue yueOHOro MaTepuaJia 20 OK 01 - OK 06,
3aeMeHThl CAY Jatuuku (MOTEHLIMOMETPUYECKUE, HHAYKTUBHBIE, €MKOCTHBIE, (DOTOIIEKTpHUUECKUE, OK 09- OK 11,
MBE303JIEKTPUUECKUE, TEPMOIJIEKTPUUECKUE, IJIEKTPOKOHTAKTHbIE U [1p.) YCHIUTEIU 6 [IK1.1-TIK 1.3,
CUCTEM aBTOMATHKH (JEKTPOHHBIE, MATHUTHBIE, AEKTPOMAIIMHHBIE U Jp.). K 2.1 -TIK 2.5,
B ToM 4nciie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHI IIK 3.1 - TIK 3.6,
I[TpakTuueckoe 3anstue Ne 3. Tunossie snementol CAY 4 [K41-1IK 4.4
JlabopaTtopHas pabota Ne 1. MoaenupoBanue pabOThl THHEHHOTO HCTOYHUKA BTOPUYHOTO 4
TUTAHUS
CamocrosiTesibHAas padoTa 00y4YalOIMMXCS
INepexmtoyaronye ycTpoicTBa (pese, KOHTAKTOPbl, MAarHUTHBIE ITyCKaTeNu U Jp.).
VcnonHuTENBHBIE yCTPOHCTBA (3TIEKTPOMATrHUTEI, IBUTATENN TIOCTOSHHOTO M IIEPEMEHHOTO 6
TOKa, IIarOBbIe JBUTaTeNU U Jp.)
Tema 3. Copep:xanue yueOHOr0 MaTepHaja 28 OK 01 - OK 06,
IIporpammupyemsle Crpyktypa IUIK. ITporpammupyemsle gporudeckre KoHTposuiepsl. Onucanue. [Ipumenenne 6 OK 09- OK 11,
JIOTHYECKHUe B oHepreTHKe. THUIIOBBIE CXEMBI TTOIKIIOUEHHUS. IK11-1IK 13,
koHTposuiepsl (IVIK). | B Tom 4ynciie npakTHYECKHX H JIa00PATOPHBIX 3aHATHIA MK 2.1 - TIK 2.5,
I[IpakTuueckoe 3anstue Ne 4. [IporpaMMUpyeMbIe KOHTPOJUIEPHI B SHEPTETHKE. 4 K 3.1 - TIK 3.6,

5




HanmeHoBaHue Coaeprxanue yueOHOro Mmarepuasa u GopMbl OPraHMu3anMH 1esITeTbHOCTH O0vem B | OcBanBaemble
pa3aesioB U TeM o0yyaromuxcst yacax 3JIeMEeHTBI
KOMIIEeTeH I Ui
[IpakTuueckoe 3anstue Ne 5. CxeMa ¢ NpUMEHEHUEM TPOTPaMMHUPYEMOT0 KOHTPOJUIEpa 4 [IK4.1-TIK 4.4
OBEH IIP110
JlabopaTopHnas padota Ne 2. [IporpammupoBanue konTposuiepa Siemens LOGO! 4
JlaboparopHast pabota Ne 3. TIporpammupoBanue koHTposiepa OBEH. 4
CamocTosiTesibHAsi padoTa 00y4arOIMXCsl
TunoBbie cXeMbl MOAKIIOUYSHHSI IPOTPAMMHPYEMBIX JIOTHYECKUX KOHTPOJLIEPOB 6
Tema 4. Tunosble Copep:xanue yueOHOI0 MaTepuaja 23 OK 01 - OK 06,
CXeMBbI Crpykrypssle cxembl CAY. Tunel perynaropos. llonarue ycroitunBoctu CAY. 6 OK 09- OK 11,
ABTOMATHYECKOI0 ITokasaTenu kauectBa pabotel CAY. IK1.1-TIK 13,
ynpaBJIeHHSI B TOM 4Mc/Ie NPAKTHYECKUX U J1a00PaTOPHBIX 3aHATHI IIK2.1-TIK 2.5,
I[Ipaxtuyeckoe 3anaTre Ne 6. CXeMa aCHHXPOHHOTO SIEKTPOIPUBO/IA ¢ UCIOIb30BAHUEM 4 IIK 3.1 - TIK 3.6,
TMIIOBOM NAHENM YIIPaBIECHHUS. [IK4.1-1IK 4.4
JlaboparopHast pabora Ne 4. Komnbrorepaoe moaenupoanne CAY. 4
Jlaboparophas padota Ne 5. [Tokazatenu kauyectBa paboTel CAY OntumasibHbie 3
MPOIIECCHI PETYINPOBAHUSI.
CamocrosiTesibHas padoTa 00y4alOIMXCs
AHanu3 ycToiunBOCTH 3aMKHYTOM cucteMbl. Kpurepun ycroitunBoctu CAY. Tumnossle 6
cXeMa 3aMKHYTOTO U pa30MKHYTOTO PETYJIHPOBAHUSI.
Tema 5. ABromaTtuka n | Conep:kanue y4e0HOro MaTepuajia 14 OK 01 - OK 06,
TeJIeMeXaHUKA B [ToTepu MOITHOCTH ¥ SHEPTUU B YCTAHOBUBLIEMCS U IEPEXOAHBIX PEKUMAX OK 09- OK 11,
JHEpreTuKe. anekTponpuBosaa. Koagpumuent noaesHoro neicTeus u K03GOUIUEHT MOLITHOCTH 3 [IK1.1-TIK 1.3,
ANEKTPONpPUBOJA. DHEProcoOepeKeHHE B AIEKTPOIPUBO/IE. K 2.1 -TIK 2.5,
B ToM 4nciie NpaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIT 4 IIK 3.1 - TIK 3.6,
I[IpakTuueckas padora Ne 7. Opranusauus pa6ot o TO >1eKTpoo6opym0BaHuUs 4 IK4.1-1IK 4.4
JIEKTPOIPUBOIOB.
CamocrosiTesibHAas padoTa 00y4YalOIMXCs
PaboThI 10 DKCTUTyaTali ¥ TEXHHYECKOMY OOCTYKHBAHHUIO CUCTEM aBTOMATH3AIIHH.
OntumMu3zarus paboTsl 2JIeKTPooOOpyAoBaHUs. Mepbl 6€30MaCHOCTH IPH SKCILTyaTalluy U 7
TEXHUIECKOM OOCTY)KMBAHHH aBTOMATHUECKUX CHCTEM.
IIpoMe:kyTOUHAsI aTTECTALUSA 5




HaunmenoBanue

Coaeprxanue yueOHOro Mmarepuasa u GopMbl OPraHMu3anMH 1esITeTbHOCTH

O0bem B | OcBauBaemble
pa3aesioB U TeM o0yyaromuxcst yacax 3JIeMEeHTBI
KOMIIEeTeH I Ui
Bcero: 111
U3 HUX NPAKTUYECKHUX 3aHATHH 47
JeKIUK 29
caMoCTosiTeIbHAs padoTa 33
3auer 2




4. YCJIOBHUSI PEAJTA3AIIAN IIPOTPAMMBI YYEBHOM
JTUCTUTLITAHBI

4.1. TpeOoBaHMS K MATEPHAIbHO-TEXHUYECKOMY 00ecriedeHnI0

Peanuzanus nporpaMMbl TUCHUILTMHBI TpeOyeT Haiuuus kabuHeta «OCHOBBI
aBTOMaTUKN» ODPPEKTUBHOCTh TMpenojaBaHusi Kypca ABTOMaTHKa 3aBUCUT OT
HAJIMYUST  COOTBETCTBYIOIIETO  MaTepUATbHO-TEXHUYECKOTO  OCHAIECHHUSA.  ITO
O0BSCHSICTCSI OCOOEHHOCTSIMHU KypcCa, B IEPBYIO O4Y€PEab €0 MHOTOMIPO(PHIEHOCTHIO U
MPAKTHYECKON HAPaBICHHOCTHIO.

O6opynoBanne KaOMHETA:

— paboyee MecTO TpemoAaBaTenss M padouWe MecTa MO KOJIUYECTBY

00yyarommxcs;

— ay/AMOBU3YaJbHbIE CPEACTBA — CXEMBbI M PUCYHKH K 3aHATUSAM B BUJIE CIIalI0B

Y 3JIEKTPOHHBIX MPE3CHTALlUH;

— TEXHUYECKHMMH CpEACTBAMH OOYyUYEHHUS: KOMIIBIOTEp C MPOrPaMMHBIM

oOecrieyeHneM, IpoeKTop;

— DJKpaH;

— ay/AMOBU3YaJbHbBIE CPEICTBA — CXEMBI, pUCYHKH, ()OTO U BHUJIEOMATEPUAIIBI K

3aHATUSAM B BUJIE CJIalJIOB U AJIEKTPOHHBIX NMPE3EHTALUI.

— KOMIUJIEKT HarJsAHbIX TOCOOUH MO U3y4aeMOol TUCLUIUINHE.

TpeboBanus k KBaMPUKAIUA TEAATOTHUECKUX KaJIpOB, OCYIIECTBISIOMINX
pean3annio IIICC3 10 CIIEIIMAIBHOCTH, JTOJKHBI o0ecreunBaThLCS
MeJaroriIecKuMy  KaJpaMH, HWMEIONIUMHU cpefaHee Mpo(ecCHOHATBHOE, BBICIICE
oOpa3zoBaHHe, COOTBETCTBYIOIIEE MPOMIITIO MperogaBaeMo yaeOHONW TUCITUTIINHEIL.
OnBIT AESITEIBHOCTH B OPTaHU3AIMIX COOTBETCTBYIOMIEH MPpodhecCuoHaIbHOM cdhepbl
ABJIETCSI  00S3aTeNBbHBIM IS TIperojlaBaTtesieid, OTBEYAIOIIMX 33 OCBOCHHE
oOy4Jaronmmcs mpodeccuoHaIbHOTr0 Y4eOHOTO IHUKIIA.

[IpenonaBaTenu moay4yaroT JOMOJHUTEILHOE MpodecCuoHATbHOE 00pa3oBaHue
M0 MpOorpaMmaM TOBBINICHUS KBATU(UKAIIMU, B TOM 4YHUCIE B (hOpME CTAKUPOBKHU B
NPOQUIBHBIX OPTaHU3ALUAX HE PE’Ke OJHOTO pa3a B 5 JieT.

4.2. Nudopmanuonnoe odecneyeHue o0yuyeHusl. Ilepeuyennb
pPeKOMeHAyeMbIX Y4YeOHbIX u3aaHuid, HHTepHeT-pecypcoB, AONOJHHUTEIbLHOMN
JIUTEPATYPHI

OCHOBHBIE IT€YaTHBIC U3AAHUS

1. Anomnonckuii, C. M. DnekTpuuecKue anmnaparhbl yIpaBiIeHUs: U aBTOMATUKU:
ydueOHOe mocobue miisi cpemHero mnpodeccuoHanbHoro obpazoBanus / C. M.
Anomnonckuii, FO. B. Kykines, B. S1. ®ponos. — Cankr-IlerepOypr Jlans, 2021. —
256 ¢. — ISBN 978-5-8114-6708-



2. 3axaxatHoB B. I'. Texuuueckue cpecTBa aBTOMAaTU3AlMK: yueOHOE Tocooue
JUTs cpeHero nmpodeccuonansHoro oopazosanus / B. I'. 3axaxarnos B. M. [lonos, B.
A. Adonbkuna. — Cankr-IlerepOypr: Jlanp, 2021. — 144 c. — ISBN 978-5-8114-
6798-3.

3. CmupHoB, FO. A. TexHuueckue cpelrcTBa aBTOMATU3AllMU U YIIPABIICHHUS:
ydaeOHoe mocobwue 11 cpennero nmpodeccuonanbaoro oopazosanus / 0. A. CMupHOB.
— Cankr-ITerepOypr Jlans, 2021. — 456 ¢. — ISBN 978-5-8114-6712-9. /151692
(mata obpamenust: 29.10.2021). — Pexxum mocTyma: njis aBTOpH3. TOJIB30BaTEIICH.

OcHOBHBIC QJICKTPOHHLIC U3aHUA

1. TamrroBa, M. E. TexHosnoruss GopMupoBaHUSI CUCTEM aBTOMATHYECKOTO
YIOPABJICHUS] TUMIOBBIMH TEXHOJOTUYECKUMH TPOIIECCAMU, CPEJCTBAMU H3MEPEHUH,
HECJIO)KHBIMU MEXaTPOHHBIMU yCTPOMCTBAMU M CHCTEMaMu: yuyeOHOe mocobue Aiis
cpeanero npodeccuonanbHoro oopaszosanus / M. E. INamtoBa, M. A. 3ynbkaitnapo-
Ba, E. . Manankuna. — 2-¢ u3g., crep. — Cankr-IletepOypr Jlans, 2021. — 212 c.
— ISBN 978-5-8114-7329-8. — Tekct: »nexktpoHHbld // JlaHb 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/158944 (mara
obpamienus: 29.10.2021). — Pexxum nocTyrma: st aBTOPHU3. MOJIb30BaTENEH.

2. Conopos, B. C. HagexxHOCTh pajiodIeKTPOHHOTO 000pYI0BaHUS U CPEACTB
aBTOMATHKU : yueOHOe 1ocooue i cpeHero npodeccuoHanbHOro oopazoanus / B.
C. Cononos, H. B. KamurénkoB. — CankTt-IlerepOypr: Jlans, 2020. — 220 c. — ISBN
978-5-8114-6506-4. — TekcT snekTpoHHBIA // JlaHb 3JIEKTPOHHO-OMOIHOTEUHAS
cuctema. — URL: https://e.Janbook.com/book/148039 (mara oOpamienus:
29.10.2021). — PexxuM gocTyna: it aBTOPHU3. MOJIb30BATEIICH.

3. Tumodeen, M. A. OCHOBBI JIEKTPOTEXHUKH, DICKTPOHUKH U aBTOMATHKHU.
JlabGopaTop-HbIii MpPakTUKyM ydeOHOEe MmocoOue sl cpenHero mpodecCruoHaIBLHOTO
obpazosanmsi / Y. A. Tumodees. — Cankt-IlerepOypr Jlans, 2021. — 196 ¢. — ISBN
978-5-8114-6827-0. — Texct anekTpoHHbIN // JlaHb: AIEKTPOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/153638 (mara oOpaiieHus:
29.10.2021). — Pexwum ocTyma: ajis aB-TOPHU3. MOJIb30BaTEIICH.



5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JTUCTUTLIAHBI

KoHntposnb # oOlleHKa pe3yibTaToB
OCYUIIECTBJISIETCS  MperojaBareieM Mpu

OCBOCHHUS
OpoBeeHUH J1abopaTOpHBIX  padoT,

y4eOHOM  JUCHUIUIUHBI

MMPAKTHYCCKHUX BaHHTHﬁ, TCCTUPOBAHHNA, a TaAKKC BbIIIOJIHCHUA O6y‘{aI-0HlI/IMI/ICH
HHAWBUIYAJIbHBIX 3a11aH1/1ﬁ, IIPOCKTOB, HCCHeﬂOBaHHﬁ, MMPAKTHYCCKUX 3aHﬂTHﬁ,
TCCTUPOBAHHA, a4 TAKKC BBIIIOJIHCHUA O6y‘{aI-OHII/IMI/ICH HWHAUBUAYAJIbHBIX SaﬂaHHﬁ,

MIPOEKTOB, UCCIIEAOBAHUM.

PesynbraTel 00yueHus
(ocBOCHHBIC YMEHHSI, YCBOCHHBIC 3HAHUS)

@DopMBI U METOJIBI KOHTPOJISI U OLICHKU
PE3yJIbTaTOB O0YUYCHUS

1

2

YMmenust

YMEHHUE COCTaBUTh CTPYKTYPHYIO CXEMY;
YMEHUE T0JIb30BaThCsl TAOJUYHBIMU U CITPABOYHBIMHU
IAHHBIMU;

YMEHHUE OINpeAeysTh O00JIACTh W CIOCO0 MPUMEHEHUS
TUNOBEIX dy1eMeHTOB CAY;

YMEHUE MPOU3BOUTH PAOOTHI IO IKCIUTYyaTAI[H CUCTEM
aBTOMATHKH

YMEHUE MPOU3BOJUTH PAOOTHI IO 0OCITY)KMBAHUIO CHCTEM
ABTOMATHKH

OueHka pe3yJbTaTOB BBIIOJHEHUS
3aJlaHUM, IPUEMOB, YIIPAKHEHUN.
OreHKa BBIMOTHEHHBIX
CaMOCTOSITENIbHBIX PadoT.

3Hanud

yCIIOBHbIE 0003HAYEHUS Ha YyepTexkax;

OCHOBBI IIOCTPOEHMS CHCTEM aBTOMATUYECKOTO
YIIpaBJICHUS;

3JIeMEeHTHas 6a3a KOHTPOJUIEPOB;

OCHOBBI aBTOMAaTHUYCCKHUX U TCIICMCXaHUUYCCKUX
YCTPOMCTB;

MCPhI 0€e30MMacHOCTH IIpHU SKCILTyaTalluu U TCXHUYCCKOM
00CITy’)KUBaHIH aBTOMAaTHYECKUX CUCTEM

KonrtpomnbHas pabora.
CamocrosiTenpHas padboTa.
3amura pedepara.
BrinosiHeHue npoekra.
Habmtoienue 3a BeIMOTHEHUEM
MPAKTUIECKOTO 3aJIaHUs
(1eATeNbHOCTBIO CTYICHTA).
OreHKa BBIMTOJTHEHUS TPAKTHIECKOTO
3amaHus (paboThl).
[ToaroToBKa M BEICTYIUICHHE C
JOKJIaJIOM, COOOIIIEHUEM,
Mpe3eHTaunen
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OCOCOBJIEHHOE CTPYKTYPHOE HHOZIPA3IEJIEHUE
[NOJIMTEXHUYECKHWU KOJUIEJDK
JIVI'TAHCKOI'O TOCYJAPCTBEHHOI'O AT'PAPHOI'O YHUBEPCUTETA

KOHTPOJIbBHO-OILIEHOYHBIE CPEJICTBA
y4EOHOM TUCIUTLTNHBI

OI1.08 Ocnoeéwvt aaemomamuxu

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

35.02.08 dnekmpomexnuueckue cucmemul 8 a2pONPOMbIULIEHHOM KOMNJIEKCe
(K00, HaumeHoB8aHue npogeccuu/cneyuarbHocmu)

2022
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[TpomexyTouHas aTTecTanus MpoBoaAUTCA B dopMme nuddepeHImpoBaHHOTO
3a4eTa, COCTOSIIETO U3 TEOPETUICCKOTO 3aJaHusl.

Teopetnueckoe 3amanue - TecT u3 20 BOpoCoB.

B 3amanusx ¢ BEIOOPOM OTBETa BCE OTBETHI C(HOPMYIINPOBAHBI, O0YUYAIOIIHIACS
JOJDKEH BBIOpAaTh W3 HECKOJIBKUX TOTOBBIX OTBETOB OIWH MPABUJILHBIN. 3a1aHUS
JAHHOTO THIA WCIOJB3YIOTCS TJIABHBIM O0pa3oM Il TPOBEPKUA 3HAHHM
oOydJaronuxcs, MOHUMAaHHUS HW3YYEHHOTO Marepuana. IJTO 3aJaHus 0a30BOTO
YPOBHSI, MPEINONaraeTcsi, YTo0 OHU MOCHIIbHBI JiJI1 a0COJMIOTHOTO OOJBIIMHCTBA
oOyuatomierocsi. BeImoyHsAs 3aqaHus ¢ BBIOOPOM OTBETA, HYKHO 3aIllicaTh HOMEP
MPAaBUJILHOTO OTBETa B OJAHK OTBETOB.

Tect (40 BONPOCOB)

MexaHn4ecKkue KOHIIEBBIE BBIKIIIOYATEIH.
N3mepurenbHbie TpaHC(HOPMATOPhI HAPSKEHUS.
N3mepurenbHbie TpaHC(HOPMATOPHI TOKA.
HasnaueHnne naT4uvkoB.

EAuHUIBI N13MEpEHU 3JIEKTPUYECKOT0 HAPSKEHUS.
N3mepeHns HanpsKEHUs.

Mertone! n3mMepeHns dIEKTPUIECKOTO TOKA.
EAuHUIIBI N3MEpEHns 3JIEKTPUYECKOr0 TOKA.

© NN E

N3mepenns conpOoTUBIIEHUS.

[EEY
o

. ®oTope3ucTop.

[HEN
[EEN

. ®OTORJIEMEHT.

[HEN
N

. 'epxoHBbI.

[HEN
w

. beckoHnTakTHbBIE MHAYKTHUBHBIC BBIKIIHOYATCIIN.

[EEY
SN

. Tepmopesucrop.

[EEY
ol

. OI[HOHOJ'IyrIepI/IOI[HaSI CXCMa BBIIIPAMIICHUA.

[HEN
D

. CBeToano.
. Tepmomnapa.
. MOIIN.

19. Haznauenune crabunu3zatropa B HCTOYHUKE TUTAaHUS IOCTOSHHOTO
HaIPSHKCHUSL.

=
oo ~

20. Ycunurenb ¢ TPUMEHEHHEM TPaH3UCTOopa.

21. Tupucrop.

22. JIsyxnonynepuoaHasi (MOCTOBas) CXeMa BBIPSMIICHHS.

23. Ha3HaueHue BBIIPSIMUTEIS B ICTOYHUKE MUTAHUS TIOCTOSIHHOTO HAIIPSKEHUS.

24. KOHCTpYKTUBHbBIE OCOOCHHOCTU TpeX(}a3HOTr0 aCMHXPOHHOTO JBHUTaTeNsl C
(ba3HBIM POTOPOM.

25. DNEeKTPOMarHuTHOE perie.

26. buMeTtannuyeckuil 1aT4uK TEMIIEPATYPHI.
12



27. TeHzope3ucrop.

28. Haznauenue TpaHcopMaropa B HCTOYHHUKE MUTAHUS TOCTOSHHOTO
HaITPSKEHUS.

29. Ha3znauenne GuibTpa B UICTOUHUKE TUTAHUS TTOCTOSTHHOTO HATIPSKCHHSI

30. M3MeHeHus1 CKOPOCTHU BPAIIEHUS IBUTATEIISI TIOCTOSIHHOTO TOKA.

31. KoHCTpYKTHBHBIE OCOOCHHOCTH JBUTATEISI TOCTOSIHHOTO TOKA.

32. KoHCTpYKTHUBHBIE OCOOCHHOCTH Tpex(ha3HOro aCHHXPOHHOTO JABUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM.

33. CriocoObl 3aMTHI et Tpexha3HbIX IBUTATENICH OT KOPOTKOTO 3aMbIKAHUSI.

34. Metoapl peBepCHUpOBaHUS JIBUTATENIS IIOCTOSTHHOTO TOKA.

35. ®yukua UJIHM, ucnions3yemas B 0yJIeBoi ainreope.

36. M3meHeHne CKOpOCTH BpaIeHus Tpex(pa3zHOro aCHHXPOHHOTO JBUTATEIIS C

KOPOTKO3aMKHYTBIM POTOPOM.
37. Metoasl peBepcupoBaHus Tpex(Ha3HOrO ACHHXPOHHOTO JBUTATES.

38. 3ammuTHOE 3a3eMJICHUE U 3aHyJICHHE.
39. YmpagsiseMble BRITTPSAMUTETHN (THPUCTOPHBIC TTPEOOPA30BATEIIH).
40. Oynkuus U, ucnonb3yemas B OyseBoii anreope.

OtBeThI.

Ne 1 2 3 4

1 N3meHnstoT cBoe [Tpu noctmkenuun Toka | CpabareiBaroT npu | [Ipeobpazyrot
COIIPOTHBIICHHUE B cpabaTbIBaHUs BO3/CICTBUS Ha MEXaHUYECKOE
3aBUCHMOCTHU OT IIPOUCXOIUT HHUX MarHUTHOTO | BO3JEHCTBHE C
OCBEILIEHHOCTH. 3aMbIKaHUE WIN HOJIS. OIIPEIEIIEHHBIM

pa3MbIKaHuE YCUJIEM B

JIIEKTPUYECKOM LEIH. 3aMbIKaHUE WIN
pa3MbIKaHUE
JIEKTPUYECKOMN
LeNH.

2 [TpumensiroTcs st [TpumensiroTcs nust Bo BTOpruHyto Tpanchopmarop
W3MEPEHUs WU3MEpEHUS CUIIBI TOKA | LIETIb paboTaeT B pexume
HaNpsDKEHUs B B CETSAX IIEPEMEHHOr0, | TpaHchopmaTopa | KOPOTKOTO
CETSAX NIEPEMEHHOTO | BBICOKOT'O HAIIPSHKEHHUS | BKIIIOYAETCA 3aMbIKaHUS.

TOKA BBICOKOTO B LIETIAX aMmIiepMmeTp ¢
HapsDKEHUS B AIIEKTPOOE30MACHOCTH. | PEIETIOM

HesIX n3mepenus 100 A.
3JIEKTPOOE30MaCHOCTH

3 Bo Bropnunyro IIpumensroTcs s Tpancdopmarop | [Ipumenstores nis
LEITb npeoOpa3oBaHus paboTaet B U3MEPEHUS
TpaHcpopmaropa TOKOB OOJIBIIUX pexume HaAIpPSDKEHUS CETIX
MOJIKJIFOYAIOT 3HAYE€HHUH B TOKH XOJIOCTOTO XOAa. | IEPEMEHHOIO TOKa
BOJIBTMETD C MaJbIX 3HaUE€HUH B BBICOKOI'O
IIpeaeIoM LEISAX IEPEMEHHOIO HaNpPSDKEHUS B LIETSIX
usmepenus 5 B. TOKa. AIIEKTPOOE30MaCHOCT

13



Ne 1 2 3 4
.

4 Ycunenue [IpeobpazoBanue [IpeobpazoBanue | [IpeoOpasoBanue
BXOJIHOM MIEPEMEHHOT0 TOKa B | 3JIEKTPUYECKOU BXOJTHOM
ANEKTPUYECKOMN MOCTOSIHHBIN J1JIA BEJIMYNHEI B HEAJIEKTPUUECKON
BEJIMYUHBI JI0 MUTAHUS HEDJICKTPUYECKY | BEJIMUYUHBI B
BEJIMYMHBI, MOJIyIIPOBOIHUKOBBIX | O BEJIMYUHY. BEIIMYHNHY, YAOOHYIO
yA00HOHU AJist YCTPOWUCTB. JUTSL 9JIEKTPUYECKUX
HHINKAIU. U3MEPECHUI.

5 | Kunoamnep BoneT (B) Kunosoner | Barr (BT) Munnauammep
(xA) Amriep (xB) MmnuBosibT Kunosarr (kBr) (MA)

(A) (MB). Mukpoamiiep
(MKA).

6 C nomol1sio [Tpubop BKIIIOUAIOT [Tpubop s C nomoipio
amIepmerpa, II0CJIEI0BATENIbHO B U3MEpEHUs BOJIETMETPA,
MUUIHAMIIEPMETPA, | Pa3pbIB LEHH. HaAPSDKEHUS MUJLTHAMIIEPMETDA.
MUKpOaMIICpMETpa. JOJKCH UMETh

Masoe
COIIPOTHUBJICHUE.

7 [Tpubop ns [Tpubop nis C nomompro [Tpubop
M3MEPEHHUS TOKa M3MEPEHHUS TOKA BOJILTMCTPA. BKJIFOYAIOT
JIOJIKEH UMETh JIOJIKEH UMETh napajuiesIbHO
Majoe 0obIII0E Harpyske, Ha
COIIPOTHUBIICHUE, COIIPOTHUBIICHUE. KOTOpOM
4TOOBI HE OBLIO U3MEPSIOT TOK.
BIIMSIHUE Ha TOK
LEMH.

8 Barr (Bt) Kunosarr | Kutoammnep (kA) Bonst (B) Om
(xBT) Awmmep (A) KunoomsT (kB) KOM.

MunmuBosiet (MB).

9 | IpuGop C momoIIe0 C momoripro M3MepuTenbHBIN
BKJIFOYAIOT amIepmerpa, BOJILTMCTPA. MOCT, MeraommMmerp,
MOCJIEI0BATEIBHO MUJUIAAMIIEPMETPA, Ommerp.

B Pas3phIB [ENH. MUKpOaMIIEpMETpPa.

10 | Dro OTO u3Ny4aresnp OTO JaTyuK, y OTO TeHepaTOpHBIN
(OTOINIEKTPUUECKH | CBETOBOM KOTOpOTO JIATYUK, Y KOTOPOTO
W 1aTyuuK, y SHEPTUH. U3MEHSIETCS B 3aBHCHUMOCTH OT
KOTOpOTO COIPOTHBIICHUE B OCBELICHHOCTH
U3MEHSIOTCS 3aBHCHUMOCTH OT U3MEHSeTCS
CONPOTHUBIICHUE B MPUJIOKEHHOTO Ha | HAIPSKEHU
3aBUCUMOCTHU HETr0 YCHIIHSL. cHa
oT BBIXO/IE.
OCBELICHHOCTHU
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11 | D10 uznyyarens 10 10 DTO TeHepaTOPHBII
CBETOBOM (OTOANIEKTPUYECKH | MApaMETPUUECKUN | JaTYHK, Y
SHEPIUH. 1 aT4uK, y JaTyuK, y KOTOPOIo

KOTOpOTO KOTOpOTO U3MEHSETCA
U3MEHSIOTCS U3MeHseTCs HanpsDKeHUe Ha
COIIPOTUBIICHUE B COIPOTHBIICHUE B BBIXOJIE B
3aBUCUMOCTH 3aBUCUMOCTH OT 3aBUCUMOCTH OT
oT TeEMIIEPaTyphl. OCBEIICHHOCTH.
OCBELIEHHOCTHU

12 | KonTakTte Cocrout u3 B 3aBucumoctu Oto
TEpPKOHOB KaTyIKH, OT YCUJIUS Ha U3JTy4daTeb
cpabaThIBalOT MU Cep/IeYHUKa, BBIXO/JI€ 'epPKOHA CBETOBOM
BO3/ICIICTBUM Ha 3aMBIKAOLUX WU HOSIBIISIETCS SHEPIrUHu.

HUX MarHUTHOT'O Pa3MBIKAFOLINX HeOouIbLI0e
10JIs1 TOCTOSIHHBIX KOHTAKTOB. HapspKEHNE
MarHuTOB WA BH0).
JIEKTPOMArHUuTOB.

13 | CocTouT U3 Karymku, | 1o Henocrarok- OH cpabatbiBaeT
CepACUHMKa, napaMeTpu4ecKuii HaJIn4yKe U TPUOIMKESHAN
3aMBIKAIOIUX WIIN JaTYyK, y KOTOPOTO | KOHTAKTOB, METaJlJIMYEeCKOil
Ppa3MBbIKarOIINX U3MEHSETCs KOTOpBIE UMEIOT IUTACTUHKHY.
KOHTAaKTOB. COIIPOTHUBIIEHUE B HE/I0CTaTOYHO

3aBHUCHUMOCTH OT 00J1b1110H CPOK
TEMIICpaTyphl. C J'Iy>K6BI .

14 | DOro reHepaTopHblii | DTO U3TydaTeb OTO NaT4uK, y 910
JaTYMK, y KOTOPOTO | CBETOBOM KOTOPOIo reHepaTOPHBIN
B 3aBHCHUMOCTH OT SHEpPruH. U3MEHSETCS JaT4uK, y
OCBEILEHHOCTH COIIPOTHUBJICHUE B KOTOPOI'o B
U3MEHseTCs 3aBHCHUMOCTH OT 3aBHCHUMOCTH OT
HapsDKEeHUe TEMIIEPaTyphbI. yCcHIns
Ha BBIXOJIE. U3MEHseTCs

COIIPOTHUBIICHUE.

15 | [lynecamms B 2 paza | [lymbcamus B 2 paza | CocTtouT u3 Cocrout u3
OosblIe 110 MEHBIIIE T10 HCTOYHUKA UCTOYHHUKA
CPaBHEHHUIO C CPaBHEHHUIO C MIEPEMEHHOTO MIEPEMEHHOT0
I[BYXHOJIynepI/IOI[HHM I[BYXHOJ'IyrIepI/IOI[HBIM HaHpH)KeHI/ISI Hanp;{){(eHHﬂ

JIBYX JTNOJIOB U YeThIpex
Hany3KI/I. ANOO0B 1 HaI’py3KI/I.
16 DTO TeHEPaTOPHBI | DTO M3JTydaTeNsb DTO JaT4HK, y
Cxema BKMIOYEHUS. | naTupKk, y KOTOPOTO | CBETOBOM SHEPTUU. | KOTOPOTO
II B 3aBUCUMOCTH OT U3MEHSeTCs
OCBELIEHHOCTH COIIPOTHBIIEHUE B
—@_ H3MEHSeTCs 3aBHCHUMOCTH OT
g HanpsDKeHue Ha TEMIIEpaTypBbI.
BBIXO/IE.
17 | Cayxur mis OTO reHepaTopHbIil | OTO FeHEpaTOPHBIM | DTO reHEepaTOPHBIN

U3MEpEeHus
OCBEILEHHOCTH.

JTaTYMK, Y KOTOPOTO
B 3aBUCUMOCTH OT

ATYUK, COCTOSIITNHA
U3 2-X 3JEKTPO/IOB

NAT4YHK, Y KOTOPOTrO
B 3aBUCUMOCTH OT

OCBCHICHHOCTHU Pa3HBIX CIJIaBOB. yCcuiia
HU3MCHICTCA C JTYXKUT IS HU3MCHSCTCA
HaIIps>)KCHUEC HA M3MEPEHUS] COIIPOTUBJICHHUE.
BBIXOZIC. TEMIICPATYPHhI.
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18 | Cocrout u3 Cocrout u3z Mmuorux | I[Ipumensrorcs Cnyxut st
UCTOYHHKA IIPUEMHUKOB I E: U3MEpEHUS
MepPEMEHHOT0 W3ITyYEHUS. npeobpazoBaHus JTABJICHUS.
HaIpPsHKEHUs [Ipumensiercs st TOKOB OOJIBIINX
YeThIPEX AUOAOB U U3MepeHus 3HaYEHUH B TOKU
Harpy3KH. auamerpa MaJblX 3HAYE€HUI

COpTUMCHTA. B LICIISIX
IIEPEMEHHOTO
TOKA.

19 | Bempsamienne Crabum3anus [Tonnxkenue CrinaxuBanue
BXOJTHOTO BBIIPSMIICHHOTO U BXOJTHOTO MyJIbCAIlUN
HaNpsKEHUS. CIJIaKEHHOT O HaIpsHKEHUs BXOJIHOTO

HaIpPsDKCHUS. 220 B 1o HaIPsDKCHUS.
3aJIaHHOTO
3HAYEHUSI.

20 | Koagpuument [IpumenstoTCs CriakuBanue Koo durment
YCHUJICHUS TIO TOKY TUIST nyJbCAlluU YCHJICHUS TIO TOKY
YCHJIUTENS, npeoOpa3oBaHus BXOJTHOT'O YCUJTUTETS,
BKJIFOUEHHOTO 110 TOKOB OOJIBIIIUX HaNpPSHKEHUSL. BKJIFOUEHHOTO 110
cxeme ¢ 00ImmM 3HAYEHUH B TOKU cXeMe ¢ 00IHM
SMUTTEPOM: MaJblX 3HAYECHUN smutrepom: K= 1B
K=IK/IB B LIEIISX /1K

MIEPEMEHHOTO
TOKa.

21 | Tupucrop Tupucrop IIpumensierc [TpumensiroTest aJist
3aKpOETCsl, €CIU OTKpOETCSl, ECIH S IS npeoOpazoBaHus
yopaTh M0/IaTh HAa HETO U3MEpEHUS TOKOB OOJBIINX
HaNpsHKEHUE C MUTaHUE U Iuamerpa 3HaYEHUH B TOKU
YIIPaBIISIOLIETO HMITYJIBC Ha COPTHMEHTA. MaJbIX 3Ha4E€HUMN
JJIEKTPOJIA. YIIPaBJISAIOIINAN B LIEIIAX

ANEKTPOS. MIEPEMEHHOT0 TOKA.

22 | Tlynscauus B 2 CityuT juist Cocrout u3 Cocrourt u3
pasa OoJibIIe 1O N3MEPEHNUs MCTOYHHUKA YETHIPEX INOJIOB
CPaBHEHHIO C OCBEULIEHHOCTH. MIEPEMEHHOTO
OJTHOTIOJTYTIEPUOAHO HaTPSDKEHUS
U CXEeMOM. JBYX JINOJIOB U

Harpys3KH.

23 | BeimpsmiieHu Brmpsimnenne CrnaxuBaHue [Tonnxenue
e u yJIbCalui BXOJIHOTO
MTOHWKEHHOT cTabmIn3anus BXOJIHOTO HaNpsDKEHUE CEeTH
0 BXOJTHOT'O HaIpsKEHUS. 220 B bie}
HanpsDKEHU. HaIIpsKCHUS. 3aJaHHOTIO.

24 | Porop Porop Ha porope Ha porope
MIpe/ICTaBIseT U3 MIpe/ICTaBIsET U3 HaxoJATCs TpU HaXOZATCS TPU
ce0s «OeITNYbI0 ce0s «OeITNYbI0 00MOTKH, 00OMOTKH, KOTOpBIE

KJIETKY», Ha HETO
nomaetrcsa 220B.

KJIETKY», Ha HETO
HE [I0J1aeTCs
HaIpsHKEHHUE.

COCIUHECHHBIC B
3Be31y. BbIBOABI
00MOTOK
COEIMHEHBI C
KOHTAKTHBIMHA

COEJIMHEHBI B
«TPEYTOJILHUK.

16




KOJIbIIaMU U

Tpex(a3HbIM
peocTaToMm.

25 | CrnaxxuBanue Cocrout u3 [Tonmxenue Brinpsimien
IyJIbCalui KaTyIIKH, BXOJIHOTO ueu
BXOJIHOT'O cepAeUHMKa U HalpsKEHUE CeTH cTabuIM3anu
HaNpsKEHUS. KOHTAaKTOB. 220 B no s BXOZAHOTO

[Ipumensercs B 3aJ]aHHOT 0. HaIpsDKEHHUS.
KayecTBe
YCUJIUTESL.

26 | Ipu Cocrout u3 2-x [Ipumensiercs B OTO0 naT4uK, y
U3MEHEHUH METaNIMYECKUX Ka4yecTBe KOTOPOIo
OCBELIEHHOCTU IUIACTHH C Pa3HBIM | YCHJIMTEIS. U3MEHSETCS
U3MEHSIETCs TeMIIepaTypPHbIM COIIPOTHUBIICHUE B
CONPOTHUBIICHU ko3 uimenTom 3aBUCUMOCTH OT
e JIMHEHHOTO IPUIIOKEHHOTO

pacimpeHnus, Ha HEro YCHJIHSL.
COEZIMHEHHBIX C

IBYX

CTOPOH CBapKOM.

27 | Ato OTO JaTuuK, y DTO AaTyuK, y [IpumensieTcs B
TeHEPATOPHBIN KOTOpOro KOTOpOro KadecTBe
JIATHIIK. U3MeHseTcs U3MeHseTcs yCHITHTEIS.

COIIPOTHBIICHUE B COIIPOTHBIICHUE B
3aBUCUMOCTH OT

3aBHCUMOCTH OT TeMIIEpaTyphbl.

MIPUJIOKEHHOTO Ha

HEro yCHJIusl.

28 | Ilonmxenue Crabwmumzanmst Brimpsamnenue CrimaxxuBanue
BXOJIHOTO BXOJHOTO BXOJHOTO nyJbcaui
Hanpspkerns 220 B | HalPsDKEHUSL. HaNPSKEHUS. BXOJIHOTO
710 HaIpsDKeHHUS.
3aJIaHHOTO 3HAYECHHUSI.

29 | Crabunusanus CrnaxxuBaHue [Honmxenue Beimpsimienue
BXOJTHOTO yJIbCalui BXOJIHOTO BXOJJHOTO
HalpsDKEHUS. BXOJTHOTO HalnpsHKEHUs HaIpsDKeHHUS.

BBINTPSIMIICHHOTO 220 B jno
HaIIPsSZKCHU . 3aJaHHOI'O
3HAYEHUSI.

30 | IMpwu yBenuyennn IIpu 3amene Havana | Ilpu IIpu n3menennn
TOKa B IKOpE 1 KOHIIa OOMOTKH YMEHbILIEHUU MOJISIPHOCTH
CKOpPOCTh BO30YKICHUS HanpsDKeHUs Ha HanpsDKeHUs Ha
YBEJINYUBAETCSI. CKOpOCTh SKOpE CKOPOCTh SKOpE CKOPOCTh

YBCJINYMBACTCA. YBCJIIMUMBACTCS. YMCHBIIHUTCS.

31 | O6motka SIkopHas 06MOTKa O6MoTKa SIxopHast 0OMOTKa

BO30YKICHUS pacrosoKeHa B BO30YXK/IEHUS HaXOJUTCS Ha

HaXOOUTCs Ha
poTope, Ha Hee
noJaeTcs
MOCTOSTHHOE
HaIpsDKEHHUE.

masax cepcuHuKa
cTatopa, OHa
MIPUITIAUBACTCS K
KOJIIEKTOPY.

HaxOJIUTCS Ha
cTaTope, OHa
MIPUTIANBACTCS K
KOJUIEKTOPY.

potope,
MIPUTIAUBAETCS K
KoJekTopy. Ha
Hee

oAaeTcst
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IIOCTOSIHHOC

HaNpsHKCHUE.

32 | ®asuble 0OMOTKH, Crarop ®aznbie 00MoTKH, | OOMOTKa
COETMHEHHBIC B MIPE/ICTaBISAET U3 COETMHEHHBIE B BO30YXKIIEHUS
3BE3/1y WU cels «Oennube 3BE3/1y WU HAXOJUTCS Ha
TPEYrOJIbHUK, KOJIECO». TPEYroJbHUK, potope.
PacrosoKeHbl Ha pacroyIokKEeHbI HA
poTope. CTaTope.

33 | Ot kopoTkoro OT KOPOTKOro [Tpumensiercs OT KOPOTKOIO
3aMbIKaHUSI 3aMbIKaHUS MOXHO Tpexda3HbIi 3aMbIKaHUs
MIpUMEHSIETCS 3- MIPUMEHUTD TPHU peocrar. MOXHO
X (azHbIit IJIaBKUE BCTaBKH, MPUMEHUTH
aBTOMaTHYECKUI YCTaHOBJICHHbBIE TEIJIOBOE pElIe.
BBIKJIIOYATEIIb. B KaXkJ101 (hase.

34 | OngHOBPEMEHHO [TomeHnsTh YBennuuTh YMEHbIINTH
U3MEHUTH MOJISIPHOCTH HaNpsOKEHUE Ha HaAIPSHKEHU
MOJIAPHOCTh MUTAOILIEr0 oOMOTKe € Ha
HaNpsDKEHUs Ha HanpsHKEHUs Ha BO30YXKICHHUS. 00MOTKe
SIKOPE U TIOMEHSATH SIKOpPE BO30YKICHU
MeCTaMH Hayajio u a1
KOHeL 0OMOTKHU
BO30YXKJICHUSI.

35 | Y=X1*X2*...Xn Y=X1+X2+...Xn Y=X1-X2-...Xn [ToBTOpUTEIT.
JIOTHYECKOe JOTH4CCKOC JOTHYECKOE
YMHOXEHHE. CJIOKCHHC. BBIYHMTAHHE.

36 | IIpu yBenuuenun [Ipu yBennuenuun [Ipu yBenuuyenun Ilpu cmene wmect
HaPSDKCHUS YaCTOTHI MUTAIOMICH | YaCTOTHI IBYX JIIOOBIX (ha3
CKOPOCTh L[ENU CKOPOCTh NUTAIONIeH Lenu | MUTAOLIEH CEeTH.
YMEHBIIAETCS. YMCHBIIIACTCA. CKOPOCTb

YBEIUYHBACTCSL.

37 | [lomeHATH ITomMeHsTH [TomeHATH [TomeHATH
MeCTaMH JIto0bIe MecTaMu MECTaMH JIt00bIe MeCTaMH 0OMOTKY
TpH (assl SIKOPHYIO nBe (azbl BO30YKICHUS
MUTAIOLIETO 00OMOTKY MUTAIOIIETO
HalpAXKCHUA HanpspKCHMS.

38 | Kopmyca Kopryca Koprmyca Kopmyca
IBUTATEIEH U IBUTATEIEN U IBUTATEIEU U IBUTATEIEU U
CTaHKOB, CTaHKOB HE CTaHKOB CTaHKOB HE
(ha3HbIC U HYJIEBBIE | 3a3eMJISIOTCS, a 00s13aTeNBHO 3a3eMJIIOTCSI U HE
MpoBOa 0053aTENBHO | TOIBKO 3a3eMJISIIOTCS U 3aHYJISIFOTCSL.
MOJIKHBI 3a3CMJIAITBCS. | 3aHYIISIIOTCS. 3aHYJIAIOTCS.

39 | [IpumenstroTcs st [IpumenstoTcs s Crnyxart ans Coyxat s
W3MEHEHUS CKOPOCTH | U3MEHEHUS CKOPOCTH | 3aIlIUThI 3aIIUTHI

JBUTATENS OT JIBUTATETIS OT
NIEPETPY30K.
BpalicHu:A BpalicHu:1 KOPOTKOI'O
BUTATEIIEH BUTATEIEH 3aMbIKaHMA.
MIOCTOSIHHOT'O TOKA. | MEPEMEHHOT0 TOKa.

40 | Y=XI+X2+... Xn Y=X1*X2*...Xn Y=X1-X2-...Xn Orpunanue
JOTHYCCKOC JIOTUYECKOe JOTMYECKOe
CITOKCHHC. YMHOXCHHE. BBIYUTAHHE.
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ITAJIOH OTBETOB.

Ne Bonpoca ITaJI0H Ne Bonpoca JTaJI0H
1 4 21 2
2 1 22 4
3 2 23 1
4 4 24 3
3} 2 25 2
6 4 26 2
7 1 217 2
8 2 28 1
9 4 29 2

10 1 30 1
11 4 31 4
12 1 32 3
13 4 33 1
14 3 34 2
15 2 35 1
16 3 36 3
17 3 37 3
18 2 38 3
19 2 39 1
20 1 40 2

Kpurepuii oueHuBaHus
3a Kaxabli paBUIbHBIN OTBET — 1 Oast:

Haubonbeiee kommuectso — 40 0asuios.

5. Kpurepuii oueHk# ycBOeHUs 3HAHUI U ¢(POPMHPOBAHHOCTH
YMEHMH:

HTorosas orieHKa 1o JUCHUIIIMHE BBICTABIISIETCS MO KPUTEPUSIM YCBOCHUSA
3HAHUHW U CPOPMHUPOBAHHOCTH YMEHHUH. JIOMKHBI OBITH TOJIOKHUTEIBHBIC
OIICHKH 3a BCE JIa0OpAaTOpPHBIE U MPAKTUYECKUE 3aHATUS U CAAaH SK3aMeH Ha
OLICHKY B COOTBETCTBUU C KPUTEPUEM €TI0 OLICHUBAHUSI.

OO01ee KOaUYeCcTBO HAOpaHHBIX OAJIIOB Ornenka
36 - 40 5
30-35 4
16 - 29 3
15 u MeHbIIE 2
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