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AHHOTaNINA

JucuumimHa «OJICKTPUUECKUE CHUCTEMBI M CETH» BXOIUT B 00pa30BaTEIbHYIO
IPOrpaMMy BBICILIErO 00pa30BaHus — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/

CIEUAIILHOCTH 13.04.02 «OIEKTpO3HEPreTUKa u INEKTPOTEXHUKA»
HanpaBieHHocTH/crienranu3aimu - «LluppoBas  sHepretukay. JlMCUMIUIMHA — peaM3yeTcs
Kaeapoit «Ne32».

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYFOIMX KOMITETEHIIHNA:

I1IK-2 «cnocobeH pa3pabarbiBath M O0OOCHOBBIBATH IMPOEKTHBIC PEIICHHS B 00JacTu
Ipo¢eCCHOHATIBHOM e TETbHOCTI

CopepxaHue IUCUUIUIMHBI OXBAaThIBAa€T KPYI BOIPOCOB, CBA3aHHBIX C H3YYEHHEM
0COOEHHOCTEH MPOEKTUPOBAHUS IIEKTPUUECKUX CETEH, TEXHUKO-?KOHOMUYECKOI0 00O0CHOBAHHUS
IPOCKTHBIX PEICHUN U aHAIN3a PEKUMOB PAOOTHI AJIEKTPOIHEPTETHIECKUX CUCTEM.

[IpenonaBanve IUCHMILIMHBI IPEeIyCMaTpUBaeT cleayromue (opMbel OpraHu3anuu
y4eOHOTO0 Tpoliecca: JISKIIUHU, IPAaKTHIeCKUe 3aHATH, JabopaTopHble paboThl, CAMOCTOSITEIbHAS
paboTa CTyieHTa, KOHCYJIbTAllUH, KypCOBOE IIPOEKTUPOBAHUE.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHbI CIEAYIOLIUE BHUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIEBAaEMOCTH, IPOMEXYTOUHas arrectauus B ¢opme sk3ameHa (1 cemectp),
muddepeHIraTBLHOTO 3a4eTa (2 cemectp).

OOwiast TpyAOEMKOCTh OCBOCHHUS JAUCLUIUIMHBI COCTaBIsAET 5 3adeTHbIX eauHul, 180
4acoB.

SI3pIK 00y4EHUS 110 TUCHMITIIMHE KPYCCKUN».



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Lenpro n3yueHus MUCIMIUIUHBI SBISIETCS (POPMUPOBAHUE Y CTYJCHTOB 3HAHUHN O (PU3UKE
MpOILIECCOB, TMPOTEKAIOMIMX B  3JIEKTPOIHEPreTUYECKUX CHUCTEMax TMpuU Mepenade u
pacupeneNeHuy dJIEKTPOIHEPTUH, O CIOCO0aX MOCTPOCHHS AJICKTPHUYECKUX CHUCTEM U BBIOOpE
ONTHMAJIFHOTO BapUaHTa KOH(MUTYpAIMHM SJICKTPUYECKOW CeTH I OOCCICUCHHs KadecTBa,
HaJ&KHOCTH U SKOHOMUYHOCTH 3JIEKTPOCHAOKECHHSI ITOTPEOUTEIICH.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHHH, 00pa30BaTEeNBLHOI MPOrpaMMBbl BBICILIETO 00pa3oBaHHUs (Janee —
OIl BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbpTare nm3yueHHs NUCHMIUIMHBI OOyYaroIuiics IOJDKEH 0o0iajarh CieqyouMH
KOMIIETEHIIMSIMU HJT UX Y4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHIKCHHS

Kon u
Kareropus (rpymnmna) Kon n HauMeHoBaHME MHIUKATOPA JOCTHIKEHUS
HAaVMEHOBAaHUE
KOMIIETEHIMHA KOMIIETEHI[NHA
KOMIIETEHIIAU
[K-2.J1.1 popmupyet TpeboBaHus K 00beMaM U
COCTaBY MCXOJIHBIX JAHHBIX TSI pa3paboTKu
[1K-2 criocoben MIPOEKTHOM TOKyMEHTalUU 0OBEKTOB
pa3pabaTeIBaTh U npodeccCnoHABHOM IeATEIIBHOCTH
000CHOBBIBATH TIK-2.J1.2 BeIOUpaeT 3IEKTPO00OpYI0BAHUE U
[Tpodeccuonanbhble A p p Py
MIPOSKTHBIC PEIICHUS | METOBI pacyeTa ero napaMmeTpoB U
KOMIIETEHIINU

B o0J1acTu
poQeCCHOHAIBHON
JEATENBHOCTH

XapaKTEPUCTHUK MPH MPOSKTHPOBAHUNA OOBEKTOB
npodeccCnOHABHOM IeATEITBHOCTH
[IK-2./1.4 ocy11ecTBIsE€T TEXHUKO-

SKOHOMHUYECKOE 000CHOBAHUE MTPOCKTHBIX
peLIEeHUI

2. Mecro nucuumanHsl B cTpyktype OI1
HucnunnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTIINH:
— «l{udpoBoe NpoeKTHPOBAHUE.
3HaHMs, TOJyYEHHBbIE NPU HU3YYEHHUU MaTepuana JaHHOW AHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI PU U3yUYEHUU IPYTUX JUCLUILINH!
— «/HTennekTyanbHble CUCTEMBI SJIEKTPOCHA0KEHUSY.

3. O0beM U TPYJ0EeMKOCTb AUCLUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4e€OHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPyA0EeMKOCTH 10 CeMecTpaM) NpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITMHbI

Bun yuebnoii paboThl Bcero TpyJIOCMKOCTE 110 ceMecTpaM
Nel No2
1 2 3 4
Oowasn mpyooemKocmb OUCYUNIUHDL, 5/ 180 4/ 144 1/ 36
3E/ (1ac)
U3 nux uacoe npakmuueckoii n0020mosKu 51 34 17
Ayoumopnuie 3anamus, BCEro vac. 68 51 17




B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npakTuyeckue/cemunapckue 3anarus  (I13), 17 17
(dac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36

CamocmosamenvHas paboma, Bcero (dac) 76 57 19

Buo npomesicymounon ammecmayuu: 3a4er, | OK3.,, Kypec. Ip.

audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.) Kypc. (Iudd. 3aq.)

IIp. OK3.
(Hudd.
3ad4.)

4. ConepxaHue JUCITUTUTMHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI TUCIUITIIHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (dac) (qac)
Cemectp 1

Pasnen 1. OcHOBHBIC MOHATHS O paboOTe
AIEKTPOIHEPTETHUECKUX CUCTEM.

Tema 1.1. Kmaccudukanusi S1eKTpHYECKUX CETEH MO
KoHpurypauuu. OCHOBHOE 3JEKTPOOOOpYIOBaHHE
CHCTEMBI JJIEKTPOCHA0KESHHUS.

Tema 1.2. IloTepu MOLIHOCTH U 3JEKTPOIHEPTHU B
JJIEMEHTAX CETH. 6 5 6 20
Tema 1.3. bamanc MOIIHOCTE B 3HEPrOCHUCTEME.
MeTobl peryTMpoBaHus HAIIPSHKSHHUS.

YcTpolicTBa peryampoBaHus HalpsyKeHUs.

Tema 1.4. PerynmpoBaHue 4YacTOTHI W aKTUBHOM
MOIITHOCTH B dHeprocucteMe. BripaboTka peakTHBHOI
MoIIHOCTH reHeparopamu IC.

Paznen 2. PacueTr pe:KMMOB 2JIEKTPUUECKUX CETEH.
Tema 2.1. Pacuer cereii o morepe HampsHKEHMSI.

Tema 2.2. PacueT pe:KMMOB 3aMKHYTBIX CETEH. 5 8 11 20
Tema 2.3. DKOHOMHYHOCTh PEKUMOB INEKTPUUECKUX
CHCTEM.

Paznen 3. Lludposoe MonenupoBanue npu
NPOEKTHPOBAHUH IIEKTPUUECKUX CHCTEM H CEeTeH B
cneranusupoBanHoM [10.

Tema 3.1. Texnonoruu HHGOPMAITIOHHOTO
MOJICITMPOBAHUS MJICKTPUUECKOM CETH. 6 4 17
Tewma 3.2. IIpoexTHpoBaHE OTKPHITHIX
pacnpeaenuTensHbix yeTpoiictB B Model Studio CS.
Tema 3.3. Pa3zpaboTka 31eKTPOTEXHUIECKUX CXEM H
cxeM aBromatusanuu B Model Studio CS.

HUroro B cemectpe: 17 17 17 57
Cemectp 2

BerlnosiHEHNE KypcoBOTo MPOEKTa 17 19

Hroro B cemectpe: 17 19
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Wroro| 17 | 17 [ 17 [ 17 | 76

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCS ~ OMNpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TeM JEKIMOHHOIO UK

Howmep
HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI
pasnena
1 Pazgen 1. OcHOBHBIE IOHATHS O pabOTE IIECKTPOIHEPTETUICCKUX CUCTEM.
Tema 1.1. Kunaccudukamms diekTpudeckux cereii mo koHpurypamuu. OCHOBHOE
3IIEKTPOOOOPYI0BAHUE CHCTEMBI 3JIEKTPOCHAOKEHHS. OHeprodhPpeKTUBHOCTH

DJIEKTPOIHEPTETUYECKUX CUCTEM.

Tema 1.2. IToTepu MOIIHOCTH U 3IEKTPOIHEPIUU B AIEMEHTAX CETH.

Tewma 1.3. banmanc MourHOCTEH B SHEprocucTeMe. MeTOAbI peryInpoBaHus HAPSHKEHUS.
VYerpoiicTBa  perynumpoBaHus — HampspkeHus. METOJ  BCTPEYHOTO  PEryJIMpOBaHMS.
[IepBu4yHOE U BTOPUYHOE PETYIUPOBAHUE YACTOTHI B SJHEPIrOCUCTEME.

Tema 1.4. PerynupoBaHue 4acTOThl W aKTHBHOM MOIIHOCTH B dHeprocucreme. BripaboTka
peakTuBHOW MomHocTH reHeparopamu DC. BripaboTka W moTpebieHHE peaKTHUBHOM
MOILHOCTH PAa3JINYHBIMU KOMIIEHCUPYIOIIMMH YCTPOHCTBAMM.

2 Pazgen 2. Pacuer pesxUMOB 3IEKTPUUECKUX CETEH.

Tema 2.1. Pacuer cereit mo mnorepe HampsbkeHus. MeToabl pacuera IoTeph
3JIEKTPOIHEPrur. MeponpusaThs 110 CHUKEHUIO ITIOTEPD AIEKTPOIHEPTIUU.

Tema 2.2. Pacuer pexUMOB 3aMKHYTHIX ceTedl. [loHSTHE OIHOPOAHOCTH CETH.
Ornpenenenre TOYKM NOTOKOpas3era.

Tema 2.3. DKOHOMHYHOCTH PEXHUMOB OJICKTpUUeCKUX cucTeM. Kpurepuu BbIOOpa
ONTUMAJIbHOTO BapHaHTA 3JIEKTPUUECKON CETH.
3 Paznen 3. lludpoBoe MopenrpoBaHue MpY NPOSKTUPOBAHUH DIEKTPHUECKUX CUCTEM U CETel B

cnernuanuupoBanHoM [10.

Tema 3.1. TexHomorun HHGOPMAIIMOHHOTO MOJICITUPOBAHHUS dIIEKTpHIecKoil cetn. PazpaboTka
AJIEKTPOTEXHUUYECKHUX CXeM M cxeM aBroMaruzaiuu B Model Studio CS.

Tema 3.2. IlpoekTupoBaHNE OTKPBITHIX paclpenenTeNbHbIX yeTpoiicTB B Model Studio CS.
Co3znanne cxeM BHEIIHUX JIEKTPUUECKUX MPOBOJIOK.

Tema 3.3. Pa3zpaboTka 31eKTpOTEXHUUYECKHX CXeM U cxeM aBTomaru3auuu B Model Studio CS.
Co3nanue cxeM aBTOMaTu3auu. ABTOMaTU3UPOBAaHHAS T€HEpaLUs CXEM
oHOJMHENHbIX. PaboTa ¢ 0a30i JaHHBIX U3ACNIUNA U MAaTEPHAJIOB.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYJOCMKOCTDb

N3 nux Ne
Dopmsbl .
Ne | Temsbl mpakTHUECKHX AR THICCKIX TpynoeMkocTs, |IpakTUYECKO [pa3zaena
n/m 3aHATUN p . (gac) MOATOTOBKH, | AUCIUI
3aHATUN
(gac) JIUHBI
Cemectp 1
1 | Beibop otBerBnenwmii | Pemenune 5 5 1
PITH CHATYallMOHHBIX 3a]1a4
TpaHchOpMaToOpoB U




aBTOTPaHC(HOPMATOPOB.

Pemmenue
CI/ITyaI_[I/IOHHBIX 3a1a4

Pacuer PEKUMOB
paboThl  Pa3OMKHYTBIX
JNIEKTPUYECKUX  CeTei
0  MOIINHOCTAM U
TOKaM Harpys3okx.

Pemenue
CUTYallMOHHBIX 3a/1a4

Pacuer PEXKUMOB
paboThI 3aMKHYTBIX
SJIEKTPUYECKUX  CETEU
[0  MOILIHOCTAM |
TOKaM Harpys3ox.

MoaenupoBanue
BJIEKTPUYECKOU CETH

HNuTepakTrBHAS

MoaenupoBanue
OTKPBITOTO
pacrpeneIuTeIbHOrO
YCTpOWCTBA

HNuTepakTrBHAS

Bcero

17

17

4.4, JlabopaTopHbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb IPUBEJCHBI B TAOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYLOEMKOCTb

No
n/o

HaumenoBanue nabopatopHbix paboT

TpynoeMkocTs,
(gac)

N3 Hux
MPAKTUYECKOU
MOJArOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JINHBI

Cemectp 1

HccnegoBanue Bo3A€HCTBUS aKTHBHOM,
WHIYKTUBHOW M €MKOCTHOW Harpy3o0K Ha
MapaMeTPbl IJEKTPUUECKON CETH.

3

Pa3paboTka cxembl U H3yuyeHue NpUHIUIA
paboThI yCTpOWCTBA aBTOMATUYECKOTO BBOJIA
pesepsa

MonenupoBaHue peXHUMOB pabOTHI
BJIEKTPUYECKON CETH

Omnpenenenue napaMeTpoB KOH/IEHCATOPHBIX
Oartapeil 1s1 KOMIIEHCAllUK PEaKTUBHON
MOITHOCTH B JIEKTPHUECKON CeTH

Bcero

17

17

4.5. BeInonHeHne KypcoBOro NpoeKkTa/ KypcoBoi paboThl
[enb KypcCOBOTO MPOEKTA: CIIPOEKTUPOBATH ONMTUMAIBHYIO MO0 TEXHUKO-YKOHOMUYECKAM
MOKa3aTessiM CXeMY JJIEKTPUUECKOM CeTH.

YacoB npakTUYeCKOM NOAroTOBKU: 17.

[TpumepHbIe TeMBI 33/1aHUH Ha KypCOBYIO paboTy nmpuBeneHs! B pazzaene 10 PIT/L.

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs
Buapl camocTosiTennbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmmma 7 — Buasl caMOCTOSITENIbHOM paOOTHI M €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI B‘CIZEO’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
W3yueHne TeoOpeTUYecKoro Marepuasia 30 30
qucuurnHbl (TO)
KypcoBoe npoektuposanue (KII, KP) 17 17
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10 1
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTtposbabIe paboThl 3a09HuKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMU 19 17 1
arrectaruu (I1A)
Bcero: 76 57 19

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAOLIMXCSl yKa3aHbl B
IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUI

Komgectso OK3EMILEIPOB

Hludp/ B OMOnHoTeKe
bubnuorpaduueckas ccpliika
URL anpec (KpoMe AIIEKTPOHHBIX
9K3EMILISIPOB)
ISBN 978-5- | DnexTpuueckue cUCTEMBI U ceTH: yued. mocoodue / 50
8088-1745-6 | O. 5. Conéunas, C. B. Conéuniii. — CII0.: T'YAII,
2022. - 79 c.
ISBN 978-5- | DnexkTposHepreTudeckne  CHCTEMBI M CETH 50
8088-1211-6 | [DnexTpoHHBIN pecypc]: yueObHoe mocobue / B. O.
Mumnaxos, O. . Comenas, C. B. Conensrii; C.-
[TerepO. roc. yH-T a3poKOCM. MPUOOPOCTPOCHUS. —
OnekTpoH. TekcToBbie naH. — CII16.: Mza-so I'YAII,
2017.— 127 c.
ISBN 978-5- | OCHOBBI 3JIEKTPOCHA0KEHUS OOBEKTOB OTPaCid 50
8088-1213-0 | [DnexTpoHHBI pecypc]: yuebHoe mocobue / B. .
Mumnaxos, O. . Conenas, C. B. Conensrii; C.-
[TerepO. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHUS. —
DnekTpoH. TekcToBbie aaH. - CI16.: T'YAIIL, 2017. —
86 c.
ISBN 978- Oequn B. T., ®aneesa, I'.A. IIpoextupoBanue

985-06-1597-8

pacmpeenuTeTbHBIX ANEKTPUYECKUX ceTeit
[OnexTponHbIl pecypc]: yueb. mocodme / T.A.
®aneea, B.T. ®emun; mox o6m. pea. B.T.
dequna. - Munck: Bricor. mk., 2009. — 365 c.: .
— Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=505813
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7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIeKOMMYHUKaUUOHHOHU cetn «HTepHeT»
URL anpec HaumenoBanue

http: www.gost-r.com/ CrnpaBouHble MaTepUaIbl U HOPMATUBHBIE JJOKYMEHTHI I10
EKTPUYECKUM CHCTEMAM.

http: portal- VYuyeT notpeOeHus JHEPTUU U DHEPTOPECyPCOB.

energo.ru/articles/details/id/66

https://pro.guap.ru/ DjeMeHTHl 3JIEKTPOHHOrO Kypca M0 IUCIHMILIMHE pa3MEIleHbI
BHyTpH DMOC I'Y AIl «MHTerppoBanHas cpena 00y4eHus

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEMOI0 IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTIONIB3yEeMOr0 IPOrPaMMHOTO oOecIieueH s npeacTabieH B Tabuuie 10.

Tabmuna 10 — IlepedeHb mporpaMMHOTO 00eCIICUCHHSI

Ne i/ HanmeHnoBaHue

1 DnexTpoHHas HHPOpMaIMOHHO-00pa3oBarenbHas cpena ['Y AIl « aTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) paspadborana corpynaukamu 'Y AIT (BBeacHa B
skcrutyararuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs MoayIieit u
uX (QYHKIHMOHATBbHOEC HA3HAYCHUE U3JI0XKEHBI 110 cChUIKe https://quap.ru/it/system/iso

2 OdurmansHbIi cailT 06pa3oBareibHON Opranu3amuu B ceth «MHTepHe™
(https://quap.ru/), paspabotan corpyanukamu ['YAII (BBeeH B 3KCIUTyaTaIHIO
[Mpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (morosop I'VAIIL, urdopmarius o JUIEH3UH MTPEICTaBICHA 1O
cepuike https://guap.ru/it/system/iso/po)
4 ModelStudioCS ot CuCodr Jleenonment (jorosop I'Y AT, nadopmaris o

JIMIIEH3UH TIpe/ICTaBlieHa 1o cchiike https://guap.ru/it/system/iso/po)

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne n/m HaunmenoBanue

1 DOnexTpoHHbIH Katanor oubmuoreku I'YAII ¢ noctynom k 6a3e MoJIHOTEKCTOBBIX
uznanmii (https:/lib.guap.ru.), mrocTyn yepe3 TUUHBINA KAOMHET yUTaTENs OMOINOTEKH
I'VAII

2 Hayunas snexrponnast 6udaunoreka «eLIBRARY» (https://elibrary.ru/), noctym uepes

TUYHBIN KabuHeT yntarens oubmuoreku 'Y AIL a takke o IP -anpecam ['VAIL

3 3BbC «Jlanby (https://e.lanbook.com/), noctyn yepe3 TMYHBII KaOMHET YHTATEIS



http://www.ruscable.ru/
https://pro.guap.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/

oubmmorexku ['YAIL a taxxke mo IP -anpecam I'VAIIL

4 3BC Znanium (https://znanium.ru/), noctyn 4epe3 JTHMYHBII KAOMHET YUTATEIS
oubmmotrexku I'YAII, a Taoke no IP -agpecam 'Y AIT
5 http: www.gost-r.com/

CnpaBquHe MaTe€puraibl U HOPMATHUBHBIC JOKYMCHTBI I10 3JICKTPUYCCKHUM CUCTEMAaM.

9. MarepuanbpHO-TeXHUYECKast 6a3a

CocraB MarepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOIUMOI

JJIA OCYIICCTBIICHHUA

00pa30BaTeNBLHOTO TMpoIiecca MO TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne
/o

HaumenoBaHue cocTaBHOM 4acT
MaTepHUaTbHO-TEXHHYECKON 0a3bl

Howmep ayautopuu
(pu HEOOXOMMOCTH)

1

MynpTumeauiiHas JICKUUOHHAS ay AUTOPHS:
Crneunanu3upoBanHasi MeOesb; TEXHUYECKHE CPEICTBA
o0ydeHus1, CITy>Kalue IS TIPEJCTaBICHUS yIeOHOU
uHpopManuu 60JIbIION ayAUTOPHUH; HAOOP
JEMOHCTpallMOHHOT0 000pyoBanust (MHTEepakTUBHBIN
MYJIbTUCEHCOPHBIN JUCIUIEN Ha IIEPEKATHOM CTOMKE
FocusTouch lnaronans 70" — 1 wr., [I9BM — 1 mirt.);
ObecrieyeH TOCTYH B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarenbHyto cpeny 'Y AII o nmokanpHON
BBIYMCIIMTEIILHON CETH WK To4Ke goctyna WiFi.

21-21 (yn. bonpnas
Mopckasi, 1.67, 1uT. A)

VYuebHas ayIuTOpUs 115 JIGKLIMOHHBIX, IPAKTUYECKUX U
1a00paTOPHBIX 3aHATHHA, TEKYIIETO KOHTPOJIS U
IIPOMEXYTOYHOH aTTeCTalUu.

Ocnamenue: Crnenuanu3upoBaHHasi MeOelb; TEXHUUYECKHE
cpeacTBa 00yueHus, CITy’Kallue JUIsl IpeACcTaBIeHusl yueOHO!
uHbOpMaLUU ayUTOPUH; TabopaTOpHOE 000PYAOBAaHHE 10
U3Y4eHHIO VIHTEIeKTyanbHbIX CUCTEM JIEKTPOCHAOKEHNUS,
MIEPEXOIHBIX IIPOLIECCOB B AIEKTPOIHEPIETUUECKUX CUCTEMAX,
MHTEJUIEKTYyJIbHOW PENIEMHOMN 3aIUTH M1 aBTOMAaTHKH,
JIEKTPUUECKUX ceTel U cucteM. JlaboparopHoe 00opy10BaHNe
10 U3YUYEHUIO TIOKa3aTesiel KauecTBa AJIeKTPUUECKOM SHEPTUH,
MOHTaXa ¥ HaJaJIKU 3JIEKTPOOOOpYy10BaHus, IU(POBOI
peseiHOi 3aUThl, BO30OHOBIISEMBIX HICTOYHUKOB SHEPTUU U
M3YYEHUIO TapaMeTPOB OCBETUTEIbHBIX TpubopoB. 5 [IBOM
JUISL BBITIOJTHEHUS JTAOOPATOPHBIX paOdOT U COCTaBJICHUS
OTYETOB.

31-03 (ya. bonbimas
Mopckasi, 1.67, 1uT. A)

JIaGoparopusi KOMIIBIOTEPHOTO MO/IEIMPOBAHUS:

— CHenuaJn3upoBaHHasi MeOeIb;

— TEXHUYECKHWEe CpencTBa  OOydeHus, ciyxamue Ui
npeactaBieHus ydebnord wuHbopmamnuu; [I[DBM - [Tucnnei
nHTepakTuBHbId HTC- 1 .

JIaGopatoprnoe oOopynoBanue: [I9BM — «Mecto pabouee
aBTOMAaTH3MPOBaHHOE» — 18 mIT.

ObecnieueH 10CTYM B AJIEKTPOHHYIO HH(POPMALIMOHHO-
obOpazoBarenbhyto cpeny 'Y All mo nokanbHOM
BBIYHCIUTENBLHOM ceTH min Touke goctymna WiFi.

31-04 (yn. Bonbiast
Mopckasi, 1.67, uT. A)
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10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TMPOMEKYTOUYHONH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TTpUBeIeH B Tabnwuie 13.

Tabmuna 13 — CocTaB OLIEHOYHBIX CPEICTB JJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTecTalluu

By npomMexyToO4HON aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB
Cnucok BOMPOCOB K AK3aMEHY;
DK3aMeH
TecThl.

DKcrepTHas OIEHKa Ha OCHOBE TPeOOBaHUIT K

BrinonHenue KypcoBoro mpoekTa
COJICP’KaHUIO0 KYPCOBOI'O ITPOEKTA.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSIETCS S-0a/TbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBeeHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuua 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

XapakTeprucTrka c()OpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuipHad mIKama P P (bop

OO0yuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOUJI MMPOTPaMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— ONMUpasICh HAa 3HAHMUS OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTyphl,
«OTIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAyYHBIC MMOJIOKEHUS C MPAKTHYECKOU
«3a4TEHO» JEATEILHOCTHIO HAIIPaBJICHUS;

— yMmesi0 00OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIE UM HUJICH,

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIIUATU3UPOBAHHBIX TOHATHM.

— npaBmIbHO BeIIOIHUI 0T 90% 1m0 100% TecTOBBIX 3amaHuii .

OO6yuaromuiicst:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
W3Naraet ero, Onupasich Ha 3HaHWS OCHOBHOM JTUTEPaTYpHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

«XOPOIIIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKON JIEATEITHHOCTHIO
«3aUTEHOY HaIPaBJICHUS;

— apTyMEHTHUPYET Hay4YHbIE TIOJIOKEHUS;

— JieNIaeT BBIBOBI U 000OIICHUS;

— BJIQJICET CHCTEMOM CIIeIINaTN3UPOBAHHBIX TTOHSTHH.

— IIPaBUJIBHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 33[aHHI .

—06y‘laIOH.IPII>ic;I YCBOUJI TOJIBKO OCHOBHOMI HpOI‘paMMHHﬁ MaTrepuall,
o CYHICCTBY H3JIara€Tt €ro, OMupasChb Ha 3HAHHUA TOJIBKO OCHOBHOI

JIUTEPaTypHl;
— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yJIOBIIETBOPUTENILHO» | — UCTIBITBIBAET 3aTPY/JHEHHUS B TNPAKTUUYECKOM IMPUMEHEHUH 3HAHUU
«3a4TEHO HaIpaBIICHUS;

— cmabo apryMeHTUPYET HayIHBIC TTOJIOKEHUS,

— 3aTpyaHsieTcs B GOPMYJIMPOBAHUHN BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJAJICET CUCTEMOM CIELUATU3UPOBAHHBIX MOHITUM.
— MPABHJIBHO BRINOJHUA OT 51% 110 69% TeCTOBBIX 3aaHui .

— oOyyaromyiics He YCBOWJ 3HAYMTENbHOW YacTH IPOrPaMMHOTO
MarepHania;

— A0IMyCKaeT CYIICCTBCHHBIC OILINOKHU n HETOYHOCTHN npu
paccMOTpeHHH POOJIeM B KOHKPETHOM HaIPaBJICHUM;

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4TCHO»
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Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P p (opmpo

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHUS;
— He (OPMYIHPYET BBIBOAOB M 000OIIICHHIA.

o xK
— MPaBWIBHO BBINOJIHWI MeHee 51% TecTOBbIX 3aJaHui .

— UCHBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM IIPUMCHCHHUN 3HaHPII>i;

HpI/IMeLlaHI/IeZ **HO PCUICHUTIO Ka(bezlpm IMPOUCHT MNPAaBUJILHO BBIMOJHCHHBIX TECTOBBIX 3aJlaHuN
HU3MCHCH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIbI.
Bormpocsr 1y1st 5x3ameHa npeacTaBieHsl B Tadbnume 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

MOXET OBITh

IIepedyens BOIPOCOB Il DK3aMEHA

Kon
WHUKATOP
a

1. Knaccudukarus 3JIeKTPUIECKUX CETeH 10 KOH(PHUTypaIiu.

2. Knaccudukanus 5>IeKTpHUECKUX CETeH M0 pekuMaM paboThl HEHTpaiu
TpaHCQOpPMaATOPOB.

3. OxapakTepusyHTe MOHITHE JIEKTPOIHEpreTudeckoil cucremsl. [lepeuncnure
€€ OCHOBHBIC KOMIIOHEHTHI M ONUIIUTE UX (PYHKIIMOHAI.

4. Kakue xIMMaTH4YeCKHe XapaKTEPUCTUKU HYKHO 3HATh MPU MPOCKTUPOBAHUU
ANEKTPUIECKON ceTn?

5. JocromHcTBAa M  HEAOCTATKM 3aMKHYTBIX U Pa30OMKHYTBIX  CXEM
ANEKTPUYECKOM CETH.

6. 3apsmuas mourHocTh BJIDII. dusudeckuii cMbICI, pacd€THOE BBIPAXKEHHUE.

7. B uém 3akiouaercs aHaIN3 PEKUMOB PaOOTHI AJIEKTPUUECKON CETH U C KaKOH
LEJIbI0 €r0 MPOBOAAT?

8. OxapakTepu3yiTe MOHATHE YPABHUTEIHLHOW MOIIHOCTH.

9. Kakue nmotepH B AJEKTPUYECKUX CETAX OOYCIOBIMBAET BEIMYMHA aKTUBHOTO
conpotusnenus JIDI?

MK-2.]1.1

10. Kaxkue GriBatot onopsl BJIDII? Nx HazHaveHue.

11. dns gero na BJIDII BhICOKOTO HaNpspKEHUS MPUMEHSIOT paciieryieHue (asbl
Ha HECKOJIBKO MPOBOIOB?

12. OxapakTepusyiTe MOHATHE SKOHOMUYECKOH IMIIOTHOCTH TOKA.

13. Meroauka BBIOOpa HOMUHAJIBHOTO HAIIPSKEHUS CETH.

14. Metoauka pacyéra pekuMOB Pa30MKHYTBIX CETEH «I10 JaHHBIM Haydasay.
15. Metoauka pacuéra peKMMOB 3aMKHYTBIX CETEH.

16. Meroauka BRIOOpa HOMUHAIBHOTO HATIPSKEHUS CETH.

17. Metons! BeIOOpa ceuenuit nmposoaoB BJIDII.

18. Meroauka nposepku ceuernii JIDII mo qomycTuMoi moTepe HampsHKEHUsI.
19. Meroauka pacuéra moTepb IEKTPOIHEPTHH.

20. MeToinka BEIOOpA YMCJIa ¥ MOIITHOCTH CHJIOBBIX TPaHC(HOPMATOPOB.

TIK-2.J1.2

21. PesxuMBbl paboOThI 2JIEKTPOIHEPTETUUECKUX CUCTEM.

22. IlpuHIMIIBI COCTaBJICHUS BapUAHTOB KOH(MUTYPAIMU DJIEKTPHUECKOW CETH.
Kakue BapuaHTHI Ha3bIBAIOTCS COMIOCTABUMBIMHU ?

23. ComocTaBpTe pagWadbHBlE H MaruCTPajbHBIE JJIEKTPUYECKUE CETH TIO
OecriepebOHHOCTH MTUTAHUS.

24. OxapakTepHu3yiTe MOHITHS IPUBEACHHON U pacUETHON HArpy3KH y3I1a.

25.B uém 3akmiovaercss  TEXHUKO-DKOHOMHYECKHH  aHalW3  BapuUaHTOB
KOH(UTYpalyu 31eKTPUIECKON ceTH?

26. KanuranbHble BIOXKEHUS B NMPOEKTaxX eKTpudeckoit cetu. Kak yuntbiBaercs
aMopTH3aIus 000pyA0BaHMS?

TK-2.]1.4
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27. Ilepeuncnure OpraHU3aIMOHHBIC U TEXHUYECKHE MEPONPHUSIITHSI KOMITCHCAITUH
PEaKTUBHOM  MOIIHOCTH B  JJIGKTPUYECKUX ceTsaX. Meroauka BbIOOpa
KOMIICHCUPYIOIIUX YCTPOMCTB.

28. B kakux ciyvasx paboraer npoTuBoaBapuiiHas aBTomatuka ABP, AIIB, APB,

AYP?

29. IlpuBenuTe XapakTepUCTUKY BUJIOB pe3epBa MOILHOCTH.
30. Uro HazbiBaetcst kopoHupoBanueM JIDII? Ot vero 3aBUCAT MOTEPH MOITHOCTH
Ha KOpoHy?

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3adyera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHBIM [IJJTAHOM HE NPEAYCMOTPEHO

[lepedyenp Tem AJisi BBITOJTHEHUSI KypPCOBOTO MPOEKTa/ KYpCOBOM PadOTHI TPEICTaBICHBI

B Tabauie 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOT'O TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

[TpumepHBIii IepeYeHb TeM I KypCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS KYPCOBOU

Ne ni/m
paboThI
1 [TpoeKT 2IeKTPOCHAOKEHUS TPYIIITHI MOTPEOUTEIHCKIX IO ICTAHITHIA.
2 Br10op ontumanbHON KOH(DUTYpaluy ¥ TapaMeTPOB paclpeIeTUTEIbHOM

BJIEKTPUYECKOM CETH.

BOHpOCI)I AJie OpOBCACHUA HpOMe)KYTOqHOfI arreécralliu B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B Ta0nwuie 18.
Tabmmua 18 — IIpumepHBbIi TepeueHb BOIIPOCOB ISl TECTOB

No
n/o

Kon

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHJMKAaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemvipex npeonoNCeHHbIX U 000CHOB8aNHUEM 8b1OOPA

Wnctpykuus: IIpounTaiite TEKCT, BbIOEpHUTE MPABUIIBHBIN OTBET U 3aIUIINTE apTYMEHTHI,
000CHOBEIBarOMINE BEIOOpP OTBETA

[TepepbIB B 35IEKTPOCHAOKEHNUH TTIOTPEOUTENEH TPEThel KaTETOPHH IK-2.1.4
JOITYCKAeTCsl Ha BPeMsi

A) He 6onee 1,5 yaca

b) He 6omee 3 yacoB

B) He 6onee cyTox

I') aBTOMaTH4ECKOTO BKIFOUSHHSI PE3EPBHOTO MUTAHUS

[IIxana HoMUHaIBHBIX HanpsbkeHuid Boiie 1000 B: MK-2. 4.1

A) 6, 10, 35, 110, 220, 330, 500, 750, 1150 kB

b) 35, 10, 48, 220, 380, 500, 750, 1000, 1150 xB
B) 6, 12, 24, 48, 110, 220, 380, 500, 750, 1150 kB
I') 12, 24, 33, 48, 250, 330, 550, 750, 1150 kB

3apsiHas MOITHOCTH JTMHUH OTIPEIENISIETCS IK-2.1.2

A) UHAYKTUBHOCTBIO MEXIY POBOAAMHU
B) TokoM yTeuku depes3 U30JIATOPbI
B) eMKOCTBIO MEXKAY IPOBOJAMH M MEXK1y MPOBOAAMH U 3eMJIeH
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I') moTepsiMi Ha KOPOHY

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOJLKUX BAPUAHTNOE OMEemd
U3 NPEONONCEHHBIX U PAZBEPHYMbIM 0DOCHOBAHUEM 8blOOPA

I/IHCprKHI/I}l: HpO‘lI/ITaI‘/'ITC TCKCT, BI)I6epI/ITe IMPpaBUJIbHBIC BapUAaHTEI OTBETA U
3allMIINUTE apryMCHTHI, O60CHOBBIBaIOH_II/IC BLIGOp OTBCTOB

['po303aIInUTHEBIE TPOCHI PACIIONArarTes .. . MK-2.4.2

A) HEeToCpPeCTBEHHO BHYTPH MPOBOIOB
B) B BepxHeii yactu onop HaJ IpOBOAaMHU
B) B HIDKHEH 9acTH OITOP IO MPOBOIAMH
I") psimomM ¢ omopamu

0O6o3HaueHue Tpexa3Horo TpaHchopMaropa ¢ CUCTEMON OXJIAXKICHUS — IK-2.J1.2
€CTECTBEHHOE MAC/IIHOE, BLIIOIHEHHE OQHOM 13 0oMoTok ¢ PITH

A) TMH
B) TAH
B) TPIH

K moka3zateisiM pexxuMa 3JIeKTpodHepreTuieckoi cucremsl HE [K-2.]1.4
OTHOCSTCSL:

A) HampsDKEHHS B Pa3IMYHbIX TOUKAX CETH

b) BeauunHa TOKOB

B) BeauuunHsb! yrioB pacxoxjaeHus BekTopos 3/1C u HanpskeHus
I') conpoTHBIEHHUS U IPOBOIUMOCTh

3 mun. 3aoanue 3aKpvblmoco muna Ha yCnmanoeleHue cCOoomeemcnieusl

HNuctpykuus: [IpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHUE. K Kax o MO3UIINH, TaHHON B
JICBOM CTOJIOIIE, TOJIOEPUTE COOTBETCTBYIONIYIO MO3UIHIO B IIPABOM CTOJIOLIE

VCTaHOBUTE  COOTBETCTBHE  ompesieleHHo U (ynkuuonansHomy | [TK-2.J1.2
Ha3HAYCHHIO DJIEKTPOOOOPYAOBAHUS

1. OrxperToe A) CoBOKYIHOCTH MAIllMH, aNapaToB, JUHUHA U
pacnpenenTesbHoe BCIIOMOTaTEIbHOr0 000pyJOBAHMS,
yctpoiictso (OPY) MpeIHa3HAYEeHHBIX JJIsl IPOU3BO/ICTBA,

npeoOpa3oBaHusi, TpaHcHOpMALMHK, IEpeaan,
pacmpeieieHns HIEKTPUIECKOM SHEPTHU 1
npeoOpa3oBaHus €€ B APYrod BHJ SHEPTHU

2. 3akpbIToe b) DnexTtpoycTraHOBKa, y KOTOPOH OCHOBHOE
pacnpenenTesbHOe 3JIEKTPOOOOPYAOBaHKE PACTIONOKEHO Ha
yctpoiictso (OPY) OTKPBITOM BO3/yX€ BO3JI€ ITOICTAHIIH

3. DrneKTpoycTaHOBKa B) PacnpexnenurensHoe yCTpOHCTBO,

000py10BaHHE KOTOPOTO YCTaHABIMBACTCS B
3aKPBITHIX TOMEIIEHUSIX, THOO0 3alIUIIEHO OT
KOHTAaKTa C OKpYKarolen cperoit
CHEIATEHBIMU KOXKYyXaMU

4. KommiekTHOE I') Kareropwus 31eKTpOycTaHOBOK, KOTOpbIE
pacIpeaeMTEbHOE CITyart Ui MOJMYUYEHHsI U PacIlpeleeHus
YCTPOICTBO 3IEKTPUYECKON PHEPIUU U TOKA OJJHOU

KOHerTHOﬁ KaTCTOPUHN HAIPSIKCHUSL

VYcraHoBuTE  COOTBETCTBME — JMana3oHa  3HayeHWH  HomuHanbHbIX | [TK-2.J1.1
HaNpsDKEHUH KilaccuUKAIMU dTIEKTPUUECKUX CeTel

1. 110-220 xB A) Dnektpuyeckas CeTh BRICOKOTO HANPSKEHHS

14




2. 3-10xB B) DnekTpuueckas ceTh CPEIHErO HAPSIKCHHS

3. 330-1150 xB I') Cucremo00pasyronue MEeKTPHIECKUE CETH

YcraHOBUTE COOTBETCTBUE.
Tpebosarus [IYD mo amekTpocHAOKEHUIO TPYIIIT IEKTPOPUEMHIKOB B
3aBUCHMOCTH OT WX KaTerOPHH HAJC)KHOCTU:

1. 1 xareropust A) DnexktpocHabXXeHHUE OT IBYX HE3aBUCHUMBIX
WUCTOYHUKOB MTUTAHUS C aBTOMATUICCKUM
BBOJIOM pe3epBa

2. 2 KaTeropust b) DnexrpocHabeHHE OT OHOTO HCTOYHHKA
MUTAHMS, HO C BO3MOXKHOCTBIO
PE3EPBUPOBAHUSI OT IPYTHX UCTOYHUKOB

3. 3 xareropus B) DnekrpocHabkeHHE OT OJJHOTO UCTOYHHKA
MMUTaHud, JOIyCKaronee rnepepuiBbl HA PEMOHT
He Ooiee OJTHUX CYTOK

4. Oco0ast rpyrma I') DnekTpocHaOXEHUE OT IBYX HE3aBUCHUMBIX
HUCTOYHUKOB MTMUTAHUS C ABTOMATUICCKUM
BBOJIOM pe3epBa C JOMOJIHUTEILHBIM
MUTaHHEM OT TPETHETO HE3ABUCHMOTO
HCTOYHHUKA

TK-2.J1.1

4 mun. 3aoanue 3aKpvblmoco muna Ha yCmanoeleHue noCIe008amebHOCIU

WNuctpykuust: [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEI0BATEIBHOCT. 3AIUILINTE
COOTBETCTBYIOIIYIO IIOCIIEJ0BATEILHOCTh OYKB ClIeBa HAIIPaBO

10

Ykaxure MMOCJICAOBATCIIBHOCTD NMPEACTABIICHUA JaHHBIX B TUIIC
TpaHcdopmaropa

A) Haznauenue Tpancdopmaropa;
b) Konmuecto ¢as;

B) Tun oxnaxnenus;

I') OcoGeHHOCTH KOHCTPYKIINY;
/1) HomuHambHAst MOIITHOCTE;

E) Knacc nampsoxenust.

MK-2.]1.1

11

YKakuTe MociIeZI0BaTENbHOCTD ITPOBECHHSI pacueTa peryJIupoBaHus
HaNpsDKEHUS Ha TOACTaHIUAX

A) PaccuutsiBaeTcs Hanpspbkenue oteTBienus PITH;

b) PaccuuTsiBaeTcs HaNpsbKeHUE CTYNEHH PEeTyJMpOBaHUS,

B) PaccuntsiBaeTcs HeOOXOAMMBIN HOMEP OTBETBIICHHUS,

I') [lpuanMaeTcst OrKaiuii HOMep CTaHIAPTHOTO OTBETBIICHUS,

1) HomunansHas MOIITHOCTS;

E) Knacc Hampsoxenust.

MK-2.]1.2

12

5 mun. 3aoanue omxpwvimozo muna c pazeepHymoim 0mMeemom

Wuctpyknus: [IpounTaiite TEKCT U 3alUIIATE Pa3BEPHYTHI 00OOCHOBAHHBIN OTBET
WJIM HAITUIIKTE MPOIMYIIEHHOE CIIOBO/CIIOBOCOUETAHHE

13

[lorepu akTHBHOH M peakKTHBHOW MOIIHOCTH B TpaHchopMaTopax
pas3zaesnsoTcs Ha

TIK-2.J1.2

14

IloTepn akTHBHOI MOIIHOCTH B CTaJIM TPaHC(HOPMATOPOB 00YCIOBIEHBI

MK-2.]1.2
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15 DIEeKTPONPUEMHHKH, CO3aI0NIIe HepaBHOMEPHBIE 10 (a3aM HarpysKH, IK-2.J1.2
BBI3BIBAIOT

Ipumeuanne: CUCTEMA OLIEHUBAHMSA TECTOBBIX 3AJAHUI.

1-i Tun. 3ajaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOIO OTBETa W3
YeThIpeX IMPEUIOKEHHBIX W OOOCHOBAaHMEM BBIOOpA CUUTAETCS BEPHBIM, €CIU IPABUIHHO
yKa3zaHa nudpa v npuBeIeHbl KOHKPETHBIE apryMEHThI, HCIIOIb3yeMbIE MPU BEIOOpE OTBETA.

[TonmHOE coBmaieHue ¢ BEPHBIM OTBETOM — 1 Oa.

Hesepheiit oTBeT Mt ero oTcyTcTBue — 0 OaJIIoB.

2-i Tn. 3ananue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKMX BapHAaHTOB OTBETA
U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAaHHEM BBIOOpA CUUTACTCS] BEPHBIM, €CIIU MPABUIBHO
yKa3aHbl UQPHI H IPUBEACHBI KOHKPETHBIC apTyMEHTBI, HCIIOIb3yEeMbIE TIPU BEIOOPE OTBETOB.

[TonHoe coBmazieHue ¢ BEPHBIM OTBETOM — | Gai.

Ecnu nomymiens! ommOK WM OTBET OTCYTCTBYET — () OaIiyioB.

3-il Tun. 3ajaHue 3aKPBHITOTO TUIA HAa YCTAHOBIIEHUE COOTBETCTBHUS CUUTACTCS] BEPHBIM,
€CIIM yCTAHOBJICHBI BCE COOTBETCTBHSI (IMO3UIMM W3 OAHOTO CTOJIOIA BEPHO COMOCTABIEHBI C
MO3UIUSMU IPYTOTO CTOJIONA).

[TonHOE coBmaeHne ¢ BEpHBIM OTBETOM — | Gai.

Hesepublit oTBeT nin ero orcyrcTBue — 0 0anios.

4-i THN. 3aJaHue 3aKPBITOTO THIIA HA YCTAHOBJICHHE IOCIEIOBATEIBLHOCTH CUUTAETCS
BEPHBIM, €CITU MPAaBUIILHO YKa3aHa BCS MOCIIE0BATEIbHOCTD HUMP.

[TonHOE coBMageHne ¢ BEpHBIM OTBETOM — | Oai.

Ecnu nonymiens! ommOku UM OTBET 0TCyTcTBYeT — () Oanios.

5-i Tun. 3ajaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIH
OTBET COBMAJAET C 3TAJOHHBIM 10 COJIEP>KAHUIO U TIOJTHOTE.

[IpaBuiIbHBIN OTBET 3a 3aJjaHKE OLIEHUBAETCs B 3 Oasuia.

Ecnu gonyiieHa onHa onmiOKka\HETOUHOCTB\OTBET MPABUJIbHBIN, HO HE MOJHBIH — | Gas.

Ecnu nomyrieno 6osee 1 omuOKU\0TBET HEMTPaBUILHBIA\OTBET OTCYTCTBYET — () OAJUTOB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOY4YaroIIMXCs 3a09HOH (OPMBI
oOydeHus1, IpeCcTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIMEe  TPOIEIyphl  OICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK W IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIIUXCS IO OCBOSHUIO TUCITUTLIMHBI

11.1. Metonuueckre yka3zaHus [ OOYyYarOImIMXCS 10 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HA4YeHME JIEKLIIMOHHOIO MarepHuanga — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIOKEHHe ydeOHoro marepuaina. HasHaueHue COBpEMEHHOH JeKIUU B
paMKax AWCHHUIIIIMHBI HE B TOM, YTOOBI IOJIy4UuTh BCHO I/IH(bOpMaI_[I/IIO o TEME, a B OCBOCHHH
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byHIaMeHTalbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [O3HAHUS, HOBEHIINX
JTOCTHIKEHUH HaydHOW MBICTU. B yueOHOM mporiecce JIEKIHUS BBITIOIHSIET METOM0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHGOpManMoHHYI0 (GyHKUIMU. JIeKus pacKkpbpIBaeT MOHATHHHBIN anmapat
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILIMHAMH.

HH&HI/IDVCMBIG PE3YJIbTATHI ITPU OCBOCHHUH OGV‘IaIOH_[I/IMI/ICSI JICKIIMOHHOI'O MaTepuaja.

— TIOJIyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBS3aHHbBIX 3HAHHM, YPOBEHb KOTOPBIX
ONPEAEISETCA LEJIEBOM YCTAHOBKOM K KaXJ0W KOHKPETHOU TEME;

— IIOJIYUCHHCE OIIbITa TBOp‘lGCKOfI pa6OTI>I COBMECTHO C ITpETIOoaAaBaTCICM,

— pasBuTHe TPOPECCHOHATHHO-ACIOBBIX  KAdecTB, JIIOOBU K  MpPEAMETy H
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TMOSIBJICHHE HEOOXO0IMMOT0 HHTEpeca, HE0OX0JUMOTO ISl CAMOCTOSTEIIbHON PaOOTHI;

— TIOJIyYEHHE 3HAaHUW O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAMIIINE TOJIBI;

— HAYYHTBCS METOIMWYECKH 00padaTbiBaTh Marepuai (BBIICNATH TJIABHBIE MBICIH U
NOJOXKEHHsI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, IIOBTOPSTH MX B  Pa3IUYHBIX
(bopMyIIHpOBKax);

— MOJIYYCHHUC TOUYHOI'O IOHUMAaHUA BCEX HGO6XOI[I/IMLIX TCPMHUHOB U MOHSTHH.

JIeKIMOHHBI ~MaTepuag MOXET COIPOBOXKIATbCA JACMOHCTPALlMEd CIIAWIOB U
UCIOJIb30BAaHUEM pA3aTOYHOIO MaTepuaja IpU MPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCHUIUIMHE.

CTpyKTypa IpeiocTaBICHUs JISKIIMOHHOTO MaTepraa.

Jlexuust cocTOMT M3 TPEX OCHOBHBIX 4YacTEH: BCTYIIUTEIBHOM, OCHOBHOM U
3aKJIFOUYNUTEIBHOM.

BCTynHTCHBHaﬂ YJacCTb OMNPCACIIACT HA3BAHUC TCMBbI, IIJIAaH U LCJIb JICKI[UU. Ona IMpU3BaHa
3aNMHTCPCCOBATE U HACTPOUTH ayAWTOPUIO. B stoii wactm JICKOWH HM3JIaractcsa aKTyaJlbHOCTb,
OCHOBHas UICs, CBA3b HaHHOﬁ JICKIIUHA C MPCAbIAYIIUMHA 3aHATUAMHA, €€ OCHOBHLIC BOIIPOCHI.

BBGHGHI/IG JOJIZKHO OLITH KpaTKUM U LCJICHAIIPABJICHHBIM.

B ocHoBHOM 4YacTH JEKLIHUHU PCAIN3YCTCd HAYUYHO-TCXHUUCCKOC COACPIKAHUC TEMbI, BCC
OCHOBHBIC BOIIPOCHI, MPOBOAUTCA BCA CHUCTCMaA J0KA3aTCIbCTB C HCIIOJb30BaAHUCM Hauoboee
HCHCCOO6p33HHX MCTOANYCCKHUX HpI/IéMOB. Kamnmﬁ y‘-Ie6H]':;II>i BOIIPOC 3aKaHYNUBACTCA KPATKUMU
BbIBOAAMHU, JIOTUYCCKH ITOABOJAAIIMMU CTYACHTOB K CICAYIOIIECMY BOIIPOCY JICKIIHUH.

3aKIrounTelIbHAS 9aCTh UMEET OCJIBIO O606H_IaTI> B KpPAaTKHUX q)OpMy.]'II/IpOBKaX OCHOBHBIC
HUJICH JICKIUH, JIOTUYCCKHU 3aBCpIas €€ KaK [eJIOCTHOE TBOPCHHUC.

OtnenbHbIe BUIBI JIGKIUH MOTYT UMETh CBOM OCOOCHHOCTH Kak IO COJIEPKAHMIO, TaK U
0 CTPYKTYpE.

Jlst 6osee MOHOTO U TITyOOKOTO O3HAKOMJICHHS CTYJIEHTOB C MaTepUaaMU JICKIUH, €€
AIIEKTPOHHAsI Bepcus pa3mentaercs B JInuHoM kabuHeTe B pasaene «Marepuaibiy.

11.2. Meronnveckne yKa3aHus A5l O0YHarOIIUXCs TI0 yYaCTHIO B CEMUHAPAX.

Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO.
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11.3. Meroandeckue ykazaHUs IJIs OOyYarOMIMXCS O MPOXOXKICHUIO MPAKTUYECKHUX
3QHSTUI.

HpaKTI/I‘leCKOC 3aHATUE SABIACTCS O,I[HOfI N3 OCHOBHBIX (bOpM OpraHu3annuun yqe6H0ro
mponecca, 3aKjirovdaromaiscda B BbIIIOJTHCHHUN O6y‘IaIOIJ_II/IMI/ICSI nmoa pyKOBOACTBOM MPCTIOAaBaATCIIA
KOMIIJICKCa y‘IC6HBIX SallaHI/Iﬁ C HCJIBbKO YCBOCHHA HAYUYHO-TCOPECTHYECKHUX OCHOB yqe6H017I
JAUCIMITIIIMHBI, HpI/IO6p€T€HI/I$I yMeHI/Iﬁ 1 HaBBIKOB, OIIbITa TBOp‘-IGCKOﬁ JACATCIIBHOCTH.

[esbr0 NPaKTUYECKOT0 3aHATUSA Ul 00YyUaroIerocs sBJseTCs NPUBUTHE 00yUYarOIUMCs
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLMIUIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKpeIvieHue, yriyojeHue, paclldpeHHe U JeTalu3alus 3HaHUW [pH pelIeHUu
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[IO3HABATEIBHBIX  CIIOCOOHOCTEH, CaMOCTOSITENIbHOCTH  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaJICHWE HOBBIMH METOJaMH M METOJIMKAMU U3Y4YEHUS KOHKPETHOW y4eOHOM
IHUCILHTUIHHEL

— BbIpa0OTKAa CHOCOOHOCTH JIOTHUECKOTO OCMBICICHHS TOJYYEHHBIX 3HAHUM AJis
BBITIOJTHEHMS 3aJJaHHI;

— oOecrieyeHre palMOHAIbHOIO COYETAaHUs KOJJIEKTUBHOM WM MHIMBUIYaJIbHOU (opM
o0y4eHusl.

TpeboBaHUsa K MPOBEACHUIO MTPAKTHUECKUX 3aHATHAM

IIpy npoBeneHMM NPAKTUYECKUX 3aHATUN IPENOAABATEIb JIOJDKEH IIPUIEP/KUBATHCS
CJIEIYIOILErO IJIaHa:

- U3JI0KUTH CYyTh IIPAKTUYECKOTO 3aHATUSA U METOIUKY €r0 BBIIIOTHEHUS;

- BBIIATh (ITpH HEOOXOAUMOCTH ) MHAMBHUYATBHOE 3a/IaHIE KAXKIOMY CTYACHTY TPYIIIbI;

- KOHTPOJIUPOBATh AKTUBHOCTB CTYIECHTOB B IIPOLIECCE BBIIIOIHEHUS 3a1aHHUS;

- TIPOBEPUTH pE3YyJbTAT BBHINOJHEHMUS 33aJaHUS WM OLEHUTh IIOJIHOTY M KadeCTBO
BBIIIOJIHEHUS 110 MOAYJIBHO-PEUTUHIOBOH IIIKAJIE;

- OTMETHUTH B JKypHAJIE MTOCEIICHNS IEPCOHAIBHOE IPUCYTCTBHUE CTYACHTOB;

- IPOBECTU KOHCYJbTAUU I10 NPOIYIIEHHBIM TEMaM IIPAKTUYECKUX 3aHATHUM;

- MPOBEPUTH PE3YJIbTAaThl CaMOCTOATEIBHOIO OCBOCHMS Marepuaja I0 IPOIyIICHHBIM
TEMaM.

11.4. Meronuyeckue yka3aHus il OOy4aroIMXCsS IO BBIMOJHEHUIO J1TAOOPaTOPHBIX
pabor.

B xozme BbIMONHEHMS J1a0OpPAaTOPHBIX pabOT oOOyyaromMiCs JOJDKEH YIriayOuTh U
3aKpeNnuTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOW METOJUKON M TEXHUKOH
HKCIIEPUMEHTA B COOTBETCTBHHU C KBATN()UKALMOHHON XapaKTEePUCTUKON 00ydaroLierocs.

Boinonnenue m1abopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-TPAKTUYECKOM,
pacyeTHO-aHAIUTUYECKOM YacTeW U KOHTPOJIbHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX paboT 0OydaromUMCs SBISETCS HEOThEMJIEMON YacTbiO
U3yYeHHUs] JUCHMIUIMHBI, OIpeneiseMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
00ecreunBaroIUM peIIeHUE CIeTYOIUX OCHOBHBIX 3aJja4 00y4aroIerocs:

- IPUOOpPETeHNE HABBIKOB UCCIIEOBAHUS MPOLIECCOB, SIBICHUN U 00BEKTOB, H3y4YaeMbIX B
pamMKax JaHHOW JUCIMILIUHBL,

- 3aKpEIUIEHUE, Pa3BUTHE M JeTalM3alls TEOPETUYECKUX 3HAHWM, IOJyYEHHBIX Ha
JEKIUSAX;

- IOJTyYeHHe HOBOM MH(OpMAIMK IO U3y4aeMOH TUCIUILINHE;
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- IpUOOPETEHNE HABBIKOB CAMOCTOSITEIIBHOU paboTHI ¢ JaOOpaTOPHBIM 000PYIOBAHUEM H
npudopamu.

3ananue ¥ TpebOBaHuUs K IIPOBEICHUIO J1a00paTOPHBIX paboT

1. IlpuctynaTs kK paboTe MOXKHO TOJIBKO MOCIIE O3HAKOMIICHHUS C pab0unuM MECTOM.

2. Ilepen cOopkoii cxem yOeauTbcs B TOM, UTO JIaOOpAaTOPHOE 0O0PYI0BaHHE OTKIIOYEHO
OT UCTOYHUKA TUTAHUSI.

3. Tlepen BkIIOYEHHEM CXeMbl YOEAMTHCS B TOM, 4YTO BCS BKJIIOYEHHAs B CXEMY
KOMMYTallMOHHasl anmnaparypa (KHOIKU U p.) HaXOJUTCSI B UCXOIHOM I10JIOXKEHHH.

4. Ilpu BKJIIOYEHUH U B MPOIECCE PEryJIUPOBAHUS CIEAUTH 32 MOKA3aHUSMU OCHOBHBIX
U3MEPUTENBHBIX PUOOPOB (1 poBo ocmiorpad, MyJIbTUMETP U ApP.) CXEMBI.

5. B mpouiecce paboThl HE OCTaBIATH 6€3 MpUcMOTpa pabouee MECTO, KOTOPOE HaXOIUTCS
101 HAIIPSKEHUEM.

6. He xacaTbcsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB U ammapaToB, KOTOPHIE HAXOIATCS
101 HAIIPSDKEHUEM.

7. K nabGopaTopHbIM 3aHATHUSM JIOIYCKAIOTCS TOJIBKO T€ CTYJEHThI, KOTOpPbIE YCBOWIIU
paBuiia 0€30MaCHOCTH.

8. Jlaboparopnbie pabOTHI BBHIMOIHAIOTCS OPUTa0ii CTYJCHTOB B COCTaBEe HE MEHEE JBYX
YEJIOBEK.

9. Kaxnaplii CTyneHT [dOJDKEH TOJArOTOBUTHCS K JabopatopHoit pabote. Ilpu
HEJ0CTaTOYHOU MOJITOTOBKE CTYJEHT HE JIOMYCKAETCS K €€ BBIIIOJHEHHUIO.

10. CoOpanHas cxema | HalHWCaHHas TMporpaMMa JOJDKHA OBITh IpOBEpeHa
npernoaaBaTesieM, KOTOPbIH MOCie MPOBEPKU JAET pa3pellieHre Ha IPOBEIECHUE OTIBITOB.

11. Tlepen BkJIIOUEHHEM CXEMBbI CTYAEHT, MPOU3BOISIIMNA JAHHYIO OMEpAIUIio, JOJKEH
peIypeIUTh WICHOB CBOCH OpHraapl 00 3ToM ¢pa3oii «HaunHaeM 3KCIEpUMEHTY.

12. Tlocme BkIIOYEHHS cXeMbl 0€3 3amucH MOKa3aHUW NPUOOPOB MPOBEPSETCS
BO3MOKHOCTH BBITIOJTHEHHUS JTAOOpAaTOPHOW pabOTHl BO BCEM 3aJlaHHOM JHANa30HE M3MEHEHUS
XapaKTePUCTHK U MOKa3aHui. ToIbKO MOCie 3TOro MPUCTYIAOT K paboTe.

13. Pe3ynbpTaTbl M3MEpEHHH IO KaXKIOW XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
IpernoaaBaTenemM.

14. Bce mepekitoueHUs B CXE€ME M €€ OKOHYaTellbHas pa30opKa JAeNaeTcsl TOJNBKO ¢
paspelieHusi IpenojgaBaTens. B cioyyae HEBEpHOCTH NOJYYEHHBIX JaHHBIX paboTta
nepeesbIBaeTCsl.

15. Tlocne nepexiitoueHHs cxeMa JI0JIKHA ObITh IPOBEPEHA MPENoJaBaTesIeM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuUTyaluu (NOSIBICHHE JbIMa, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOJUMO HEMEAJICHHO
OTKJIIOYUTh CXEMY OT HAMPSDKEHHS] U COOOIIUTh 00 3TOM COOBITHH MPENoaBaTeo 0e3 JTH0bIX
U3MeHeHUH B cxeme. BMmecTe ¢ mpenoaBareneM Haj10 HAWTH IPUUUHY aBapuu U YCTPAHUTh €e.

17. CtyaeHTt goikeH OepekHO o0pamiaThbCs ¢ MPeI0CTaBIsIEMbIM eMy 000py0BaHUEM U
KOMITbIOTEPHOM TEXHUKOH, 3ampelnaercs AejaaTh HaJAMCH MeJIOM, KapaH/IallioM MU YepHUIIaMHU.

Henb3s 3arpomoxpaTe pabouee MecTo npubopamMu M anmapaTamH, KOTOpbIE HeE
UCTIOJIBb3YIOTCS B TAOOpaTOPHO paboTe, OCTABIATh HA HUX KHUTH, TETPAaU U JIp. IPEAMETHI.

18. K creayromeMmy 3aHITHIO KaKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET TIO
npeabIayIIen 1abopaTtopHOi paboTe B COOTBETCTBUHU C YCTaHOBIEHHON (OPMOIi.

CrpykTypa u dopma oTueTa 0 1abopaTopHOM paboTe

B oryere 00s3aTenbHO NOMKHBI OBITH OTpPa)KEHBI cledyrouue pasnensl: «Ha3Banue»
«llenmp pabotery, «Conepkanue paboTey, «CxeMbl UCHBITAaHUN», «Pe3ynbTaThl M3MEpEeHUN U
BBIUMCIICHHI», «AHAIN3 MOMYyYEHHBIX XapaKTEPUCTUK U KpaTKWe BHIBOIBIY. B cocTtaB oTdera
MOTYT OBITH BKJIFOUEHBI JPYTHE pa3felibl, KOTOPHIE YYHUTBHIBAIOT CIEMU(PHUKY BBITOIHIEMON
nabopaTtopHoil pabGotbl. HeoOxonumble cXeMmbl, PUCYHKM M TpapUKd MOXHO YEpPTHTH
KapaHJalmoM JHMOO0 C HCIOJIb30BAHMEM CHEIHAIbHBIX MPOrPaMMHBIX MHPOAYKTOB Ha
NEPCOHAIIBHOM KOMIIBIOTEDPE.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTopHOU padoTe
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11.5. Metoauueckue yKka3aHust Juisi 00y4aroIIuXcs 10 BHIOJHEHUIO KYyPCOBOTO MPOEKTA.

KypcoBoii mpoeKkT mnpoBOIUTCS C ILETIbl0 (OPMHUPOBAHUS Yy OOYYArOIIMXCS OIbITA
KOMIUIEKCHOTO pellleHUs] KOHKPETHBIX 3a/1a4 MPOPeCcCUOHANIBHOMN JAeITeIbHOCTH.

KypcoBoii mpoeKT mo3BoIseT 00yJaronemycs:

— CHCTEMaTU3MpOBaTb U 3aKPENUTh IIOJIyYEHHbIE TEOPETHUYECKHE 3HAaHUA U
PAKTUYECKHE YMEHHUS MO0 MpodeccHOHANbHBIM Y4YeOHbIM AHUCHUUIUIMHAM M MOAYJSM B
COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO OJATOTOBKH, YCTAaHOBJICHHBIMU IPOTPAMMOM y4eOHOM
JUCUUIIMHBI, IPOrpaMMOM  MOATOTOBKHM  CHELUAJUCTAa  COOTBETCTBYIOLLIEIO  YpPOBHS,
KBTI (DUKAIIHH;

— TPUMEHUTH IOJIyYEHHbIE 3HAHUS, YMEHMS M NPAKTHUUECKUH ONBIT NPU PELIECHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHJAaMU NPOGECCHOHATBHON 1eATeIbHOCTH
10 HAIIPABJICHUIO/ CTICIIUATBHOCTH/ IIPOTPaMME;

—  yrayOHuTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJaHHOIN TEMOI;

— cdopMUpOBaTh YMEHHS MPUMEHITh TEOPETUUYECKHE 3HAHWUS MPU PELICHUU
HECTaH/IapTHBIX 3a/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOM paboThl U
c(hOpMHUPOBATH COOTBETCTBYIOIINE YMEHHS;

— cdopmupoBaTh yMeHHS pPaOOTBI CO CHEIHAIBHOM JIUTEPaTypol, CHpPaBOYHOM,
HOPMATHUBHOW M MPABOBOM TOKyMEHTAlMEH 1 HHBIMU HH()OPMAITIOHHBIMU HCTOYHHKAMH;

— chopmupoBaTh yMeHHsS (OPMYIHPOBATH JIOTUYECKH OOOCHOBAaHHBIC BBIBOJBI,
MPEIOKEHHUS U PEKOMEHIAllMU TI0 Pe3yJIbTaTaM BBIIIOJIHEHUS Pa0OTHI;

—  pa3BUTh NPOPECCHOHATBHYIO MMCEMEHHYIO U YCTHYIO peub 00y4aroIerocs;

— pa3BUThb CHUCTEMHOE MBIIUJICHUE, TBOPYECKYID HWHUIMATUBY, CAMOCTOSTEIbHOCTD,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTh 32 IPUHUMAEMbIE PEILICHUS;

— cdopMUpPOBaTh HaBBIKM IUIAHOMEPHOM pEryyspHOM pabOThl Haja pELIEHUEM
MOCTaBJIEHHBIX 3a/a4.

CTpyKTypa MOSICHUTENEHOM 3alMCKU KYPCOBOTO MPOEKTa
1 TIpoekTupoBaHHE >IEKTPUUECKON CETH
1.1 MHcxoaHwle maHHbIE
1.2 OnpeneneHue pacueTHBIX Harpy30K
1.3 Ob6ocHOoBaHME HEOOXOAUMOCTH M MECTA COOPYKEHUS Y3JIOBOH MMOICTAaHIINN
1.4 BpiOOp HOMHUHAJIBHOI'O HANpPSHKEHUS B CUCTEME BHEIIHETO JIEKTPOCHAOKEHUS.
AHaan3 BO3MOKHOM CXeMbl BHEITHETO JIEKTPOCHA0KEHUS
1.5 Pa3paboTka BapMaHTOB CUCTEMbI BHYTPEHHETO AJIEKTPOCHAOKEHUS
1.6 BpiOOp HOMHHAJIBHOTO HANpsHKEHUs ceTH. BpIOOp W mpoBepka cedeHui
IIPOBOJIOB
1.7 BsiOop TpaHCPOpPMATOPOB U KOMIIEHCUPYIOIIUX YCTPONUCTB MOTPEOUTENHCKUX
OJICTAHIIUN
1.8 Pacuer 5KOHOMHYECKHX MOKa3aTeNeil cpaBHUBAEMBIX BAPHAHTOB
1.9 BriOop ONTUMATBFHOTO BapUaHTa CXEMBI DIIEKTPOCHA0KEHUS palioHa
1.10 IIpoexkTupoBaHHE CUCTEMBI BHEIIHETO 3JIEKTPOCHAOKEHUS
1.11 Amnanm3 cxembl AIEKTPOCHAOKEHUS paiioHa

TpeboBanust k 0hopMIIEHUIO TOSICHUTEIHHON 3alIMCKHU KYPCOBOIO ITPOEKTa
[TosicuuTenpHas 3anucka opopmisiercs: cornacHo TpedoanusM ECKJI u 'OCT. Pacuer
BEJIETCS 10 METOJINYECKUM YKa3aHUSM K KypCOBOMY IIPOEKTY.
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[TosicHuTeNnpHAs 3aMUCKa COAEPKUT TEOPETUUYECKYIO, PACUETHYIO U I'paUuECKyI0 YacTb.
CopnepxaHue TEOPETUUECKOW M pacueTHOW 4YacTell NpPUBEIEHBI B CTPYKTYypE MHOSICHUTEIbHOMU
3aIllUCKU KYypCcOBOTo npoekra. ['padmueckas 4acTh NpoeKTa BKIKOYAET B ceOs:

- BApHAHTHI KOH(PHUTYpAIHH JIEKTPUUECKON CEeTH;

- OHOJIMHEWHYIO CXEMY JIEKTPUYECKUX COCAUHEHUM ONTUMAILHOIO BAPUAHTA CETH.

11.6. Mertoauueckue ykazaHus JUIsl OOyYaIOUIMXCS M0 MPOXOXKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpENojaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YYaCTHSI.

B mporecce BBIMONTHEHHUS CaMOCTOSITEIIBHON paboThl y oOyuaromierocss (GopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00yJaroumxcs BISIOTCS:

—  y4eOHO-METOANYECKUN MaTepuas o AUCLUILIIMHE.

11.7. Metoauueckue ykKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbl0 OLECHMBAHUSA X0Jla OCBOEHUS
JUCLUIUINHBI.

IIpoBenenue TeKymero KOHTPOJIs yCIIEBAEMOCTH OCYILECTBIISIETCS C IIOMOILBIO BOIIPOCOB
JUIsl TECTOB, MpUBEIEHHBIX B Tabmuue 18. TectupoBaHHe CTyAEHTOB IPOBOAMTCS JIBa pa3a B
CEMECTpP — Ha TEKYILEM KOHTPOJIE yCIIEBAEMOCTH U B KOHIIE ceMecTpa. Pe3ynbrarhl TEKyIlero
KOHTPOJISI MOT'YT YYUTBIBATHCS IIPU [TPOBEIEHUU IPOMEKYTOUYHON aTTECTALIUU.

B ciy4ae HEBBITTOJIHEHUS 1500581051 HEYCTEIIHON caun 3 u Ooitee
nabopaTopHbIX paboT, oOydaromuiics, NpU YCIEHNIHOM HPOXOKICHUU MPOMEKYTOUHOM
aTTecrauMd B (QopMe DJK3aM€Ha, HE MOXEeT IOJyYUTh AaTTECTAllMOHHYIO  OLEHKY
BbIIIE "XOpomo".

11.8. Metoauueckue ykazaHus Al OOy4aroUIUXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTallnun.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
HpOMe)KYTO‘IHBIX 1 OKOHYATCJIBbHBIX pGSyJ'II)TaTOB 06y‘~IeHI/I5[ 110 AUCIOUIIIINHC. OHa BKJIFOHACT B
ceOs:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYYEHHBIX OOydYaroIMMcs B IIpoliecce
I/I?)yLIGHI/ISI BCCfI JUCHUIIIIMHBI UJIM €€ 4YaCTHU, HAaBBIKOB C&MOCTO?[TGJ'IBHO?I pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh UX JJis pEUIeHUsl NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAIMOHHOW OIIEHKOW «OTIUYHOY,
«XOPOLLOY, «YJIOBJIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHOY;

— BBIIIOJIHEHUE KYpPCOBOTO TMPOEKTa C aTTECTAMOHHON OLEHKOW «OTJIMYHOY,
«XOPOLLIOY, «YTOBIETBOPUTEIHLHOY, «HEYIOBIETBOPUTEIILHOY.

HpOMe)KYTO'-IHaSI arTecranuda OUCHUBACTCA 110 pe3YJ'II)TaTaM BBIITOJIHCHU ST HpaKTI/IquKI/IX
3alaHuii, NTabOpaTOpPHBIX pabOT, TEKYIIEro KOHTPOIs YCIEBAEMOCTH M HSK3aMEHAIIMOHHOM
paboTel. B ciyuae, eciiu CTyZ€HT MO YBaXUTEIHHON MPUYHWHE HE BBITIOJHHUI TPEOOBAHMUS, EMY
MPEAOCTaBISACTCS BO3MOXKHOCTh CAATh 3aJ0DKEHHOCTH M0 MponyleHHbIM TemaMm. dopma
HpOBe)IeHI/ISI HpOMe)I(YTOqHOﬁ arTeCTainu — IIMCbMCHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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