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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp — o3HaKoMIIeHHE OOYYArOMIErocsi C OCOOCHHOCTSMHU MPOCKTHPOBAHUSI CHCTEM
9JIEKTPOCHAOKEHUSI TOPOJIOB; CO3JaHHUEM SKOHOMHYCCKH ONTHMAJIbHBIX PEXKHMOB pabOTHI;
METO/IaMH pacyeTa dIEKTPUYECKUX HArpy30K TOpOJIOB; YCIOBUSIMH BHIOOPA MapaMeTPOB OCHOBHOTO
000py/IOBaHUS B CUCTEME DIICKTPOCHA0KEHUS TOpO/Ia.

2. Mecto nucuuminabl B ctpykrype OIIOITI BO
JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercss HaHHas JUCIUILIMHA!

((3JICKTpOMaFHI/ITHLIe H 3JICKTPOMEXAHUYCCKUC MCPEXOAHBIC MPOUECCCHI B 3JICKTPOIHCPICTUICCKUX
CHCTEMax», «:‘)J'ICKTpO3HCpFeTI/ILIeCKI/I€ CUCTEMBI U CCTU, <<:‘)J'IGKTpOCHa6}KeHI/I€», ((HpI/IeMHI/IKI/I nu

MOTPEOUTEIN ICKTPUICCKON SHEPTHH CUCTEM JJICKTPOCHAOKEHUSD».

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOI;'I JUCHUITIINHBI HGO6XOI[I/IMO KakK
MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. Ilinanupyembie pe3yJibTAThI 00y4eHUs

®opmupyemble U
KOHTPOJINpYyeMble
KOMIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUA
KOMIIeTeHIIii
(K01 ¥ HANMEHOBAHUE)

Inanupyemble pe3yJibTaThl
o0yueHust

ITIK-2 Cnocoben
MPOBOJIUTH 0OOCHOBAHMUSI
MPOEKTHBIX pPelIeHui
CHUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

I1K-2.1 O60ocHOBBIBaeT
BBIOOD MapamMeTpoB
3JIeKTPO00OpYIOBAHUS
CHCTEM DJIEKTPOCHAOKEHUS
00BEKTOB, YUUTHIBAS
TEXHUYECKHUE OTPaHUICHUS

3HaTh: CIOCOOBI HOPMUPOBAHUS U
(hopMBbI TIpeCTaBICHUS
XapaKTePUCTHK 000Py10BaHUS

YMeTb: 000CHOBBIBATH BBIOOD
apamMeTpoB AIEKTPOOOOPYIOBAHHS
IpY IPOEKTUPOBAHUU CUCTEM
ANEKTPOCHAOXKEHUS TOPOJIOB C
YYETOM TEXHHUECKUX OTPaHUYEHUI

Brnaners: HaBRIKAMH OMMpCACIICHUA
mapaMeTpOB 3HeKTp0060py2lOBaHI/I${
CHUCTEM 3H€KTpOCH36)KeHI/I5[ ropoaos,
C Y4CTOM TCXHHUYCCKUX OFpaHI/I‘-ICHI/Iﬁ

[1K-2.2 CocraBnser
KOHKYPEHTHO-CITIOCOOHBIE
BapHaHTHl TEXHHUECKUX
peLuieHui npu
MPOEKTHPOBAHNN CHCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

3HaTh: OCHOBBI TEXHUYECKOTO
PpCeHICHUS ITPU ITPOCKTUPOBAHUU
CHUCTEM 3J'I€KTpOCH36)KeHI/I5[ TOpOJA0B

YMeTh: COCTaBIATh KOHKYPEHTHO-
CIOCOOHBIE BapHUaHThl TEXHUUECKUX
peLIeHnii TPU TPOEKTUPOBAHUU
CHCTEM 2JIEKTPOCHA0KEHUS TOPOJIOB

Bnanets: HaBbIKaMH 000CHOBaHHUS
KOHKPETHOTO TEXHUYECKOTO
peleHHs! IPH MPOSKTUPOBAHUN
CHCTEM 3JICKTPOCHA0KEHHS TOPOJIOB




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

[1K-2.3 BeimonHseT BeIOOp
1esecoo0pa3Horo
TEXHUYECKOTO PEIICHUS
IpH pa3paboOTKe OTIACITBHBIX
pa3eNioB Ha Pa3TnIHBIX
CTaJIUSX TPOCKTUPOBAHUS
CHUCTEMBI
3NEKTPOCHAOKCHHS
00BEKTOB

3HaTh: TpeOOBaHUS, IPEABABIIIEMbIE
K CHCTE€MaM 3JIEKTPOCHA0KEHUS
rOpOJIOB

YMeTh: BBIICIATh KIIIOYEBbIC
XapaKTEPUCTHKH U TIOKA3aTEIH IS
CpaBHEHUS U 0OOCHOBAHHOTO BHIOOpA
11e71eco00pa3HOro TEXHUYECKOTO
pelieHus

Bitaziets: 00111ei MeTO10JIOTHEH
UCIIOJIb30BaHUs HOPMATUBHBIX U
TCXHUYCCKHUX JOKYMCHTOB B O6HaCTI/I
IPOEKTUPOBAHUS CUCTEM
AJEKTPOCHA0XKEHUS TOPOIOB

[1IK-2.4 JlemoHCcTpUpYET
MMOHUMAaHUE B3aUMOCBSI3U
3a/1a4 MPOESKTUPOBAHUS U
SKCIUTyaTalliy CUCTEMBI
ANEKTPOCHAOKEHHS
o0BbeKTa

3HAaTh: B3aUMOCBA3U
HpOCKTI/IpOBaHI/ISI nu E)KCHJ'IyaTaIII/II/I
CHUCTEMBI 3JICKTPOCHAOKECHHUS
00BEKTA

YMeTh: Ipy NPOEKTUPOBAHNUU
CUCTEMBI 3JIEKTPOCHA0XKEHUS
YUUTBIBATh OCOOEHHOCTH
IIOCJIETYOLIEN IKCILTyaTaluu
CHCTEMBI HJIEKTPOCHAOKEHUS
rOpOJIOB

Bnaners: HaBbIkaMu
IMPOCKTUPOBAHUA CUCTCMBIL
ANEKTPOCHAOKEHHS TOPOIOB C
y4eToM TpeOOBaHMI,
NPEAbIBISIEMBIX TIPH €€
JKCIUTyaTalluu




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

Bup .
N HanmeHnoBaHue TeM 3aHATHI Oo0bem, HNuTepakTusb, KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit . Cemectp Bayibl
paGoTHI (y4eOHoii paboThI) 4. 4. (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Cuctembl Jlek. 1. Cucrema 311eKTPOCHA0KECHUS 10 4 - - -
PIEKTPOCHAOKEHUS 2. Pexxumbl paboThl HElTpaei
rOpoJI0B 3. Onpenenenre pacyeTHbIX
AIEKTPUUYECKUX HATPY30K
MIPOMBIIUICHHBIX TPEATNPUATHNA
4. Beibop TpanchopMaTOpHBIX
MOJCTaHLINI
5. KomneHcanust peakTHBHOI MOIITHOCTH
6. Pacuer TOKOB KOPOTKOT'O 3aMbIKaHUS U
BBIOOD AJIEKTPOOOOPYIOBAHUS
Cp. N3yuenune »neKTpOHHOTO yueOHUKA 10 60 5 - O3HaKOMJICHHE C
PIEKTPOHHBIM
y4eOHUKOB
Cp. [Ipoxox1eHne MPOMEKYTOUHBIX TECTOB 10 40 10 - IIpoMeKyTOUHBIE TECTHI
Cp. BrinosiHeHNE MPaKTUYECKHUX 3aJaHUI 10 57 55 - IIpakTueckue 3aganus
Cp. BrinosiHeHNE KypcoBOTro MPOEKTa 10 78,5 100 - KypcoBoii npoekT
PKII PyKkOBOACTBO: KYpCOBBIE IIPOEKTHI 10 1,5 - - KypcoBoit mpoekT
Kontpons |IloaroroBka K HTOrOBOMY TECTY 10 8,65 - - -
ITA BrinonHaeHne HTOroBOro TecTa 10 0,35 30 - ToroBeIii TECT
Cp. AnketupoBaHue (OOHYCHBIC OAJLITBI) 10 2 3 - AHKETa
Hroro:; 252 203*

[Tpumeuanue * 100 GanioB 3a BBIMOJIHEHUE KYPCOBOTO MIPOEKTA




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JUist OLIEHKH 3HAHUH, YMEHUH U ypOBHS MPO(PECCHOHATBHBIX KOMITETCHIIUH, TPHOOPETaEMBIX
BBIIIYCKHUKOM B TMpoIlecce H3y4YeHHs] AUCHUIUIMHBI «CHUCTEMBI 3JIEKTPOCHAOKEHUS TOPOJIOBY,
VCIIOJIb3YIOTCS CJIEYIOIINE TEXHOIOIMH 00YUEHHUS:

— BBOJIHas BUJICOJICKIINS;

— Jexuu# B popMe BEOUHAPOB;

— IPaKTUYECKUE 3aHATHUS;

— BBINOJHEHHUE MPAKTUYECKUX 3aJaHui, KOTOpbIE MO3BOJISIIOT MPUOOPECTH MPAKTUYECKUE
3HAHUS ¥ HaBBIKM PELICHHS 3a/a4d U pabOThl C HOPMAaTHUBHOW, METOAWYECKOH, HAy4HO-
TEXHUYECKOW U CIPABOYHOM JINTEPATYPOi;

— TPOBEACHHE PA3TUYHBIX POPM CAMOCTOSITENLHON pabOThI, KOTOPas BKIIOYAET MOATOTOBKY K
JEKUMOHHBIM U MPAKTUYECKUM 3aHATHUSAM, BBIIIOJIHEHHUE Pa3AeIOB KypCOBOIO ITPOEKTA.

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CLMIIJIMHbI

6.1. OOyuaroumcs He0OXOAMMO O3HAKOMMTBCS: C COJAEp)KaHHMEeM paloueil mporpaMmsl
muctumuineel (manee — PIIJL), ¢ mensiMu M 3agayaMu JAMCLMIUIMHBI, €€ CBS3SIMM C JAPYTUMU
JUCLUIUIMHAMM  00pa30BaTebHONW IPOrpaMMbl, METOAMYECKHMMM pa3paloTKaMu 10 JaHHOU
JUCIUIINHE.

6.2. Meronnyeckue yka3aHus [0 OJATOTOBKE K JIEKIIMOHHBIM 3aHATHUSM.

B xoxe nekuuii paccMaTpuBalOTCS OCHOBHBIE IOHSTHSL TEM, CBSI3aHHBIE C HUMU
TEOpPETUYECKHE U MPAKTUYECKUE TPOOIIEMBI, TAI0TCSl PEKOMEHIAIMU [yl CAMOCTOATENbHOM paboTh
U I[OJArOTOBKE K NPAaKTHUECKUM 3aHATHAM. llosToMy wu3ydeHHe [AUCHUIUIMHBI TpeOyer
CHUCTEMaTHYECKOI0 M IIOCJIEJOBATEIbHOTO HAKOIJIEHHWsS 3HAHWUM, CJIEJOBaTENIbHO, IPOIYCKH
OTAENBHBIX TEM HE TO3BOJSIOT TIYOOKO ocBouTh mpeamer. OOywaromuMcs HE0O0XO0AUMO
IPOCMOTPETH/IIOBTOPUTHh MaTepuanbl npeapiaymeil gexkuuu. [Ipu 3aTpyqHEHHSX B BOCIPUSITUU
MaTepuaia ciaeayeT 00OpaTUThCs K OCHOBHBIM JIMTEPATYPHBIM HCTOUHUKAM.

6.3. Meronnyeckue yka3aHHs MO MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psily PaCCMOTPEHHBIX Ha JIEKLIUAX BOIPOCOB, 3HAHUH 110 COBPEMEHHBIM METOJIaM MPOEKTHPOBAHHUS
CUCTEM IMOTpeOuTeNel pa3InYHBbIX MNPEANPUATUNR M OCHOBHBIX CIIOCO0AX IMOCTPOECHMSI CHUCTEM
3JIEKTPOCHAOKEHNUS; YMEHHUS TPOU3BOANTE BEIOOP SKOHOMHUYECKH 00OCHOBAHHBIX CXEM U PEXHMOB
CUCTEM 3JIeKTpocHa0keHus. Ha mpakTHueckux 3aHATUSAX Pa3BUBAIOTCS CIIOCOOHOCTH MCIOJIB30BATh
COBpEMEHHbIe HH(GOpPMAIMOHHbIE TEXHOJOIWH, YOpPaBIATh HHGOpMAIMed ¢ NpUMEHEHHEM
INPUKIAJHBIX MPOrpaMM; HCIOJIb30BaTh CETEBbIE KOMIBIOTEPHbIE TEXHOJIOTMH, 0a3bl NAaHHBIX M
HaKeTbl MPHUKIAJHBIX NPOAYKTOB. [Ipy NOArOTOBKE K MNPAKTHUYECKUM 3aHATHAM KaKJIbIH
00yJaronuics JOJKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— U3YyYUTh MaTepUaIbl JIEKIIHH.

B nporecce NoAroTOBKM K MPAKTUYECKUM 3aHATUSAM 00Y4aroIHecss MOTYT BOCIIOIb30BAThHCS
KOHCYJIbTAIMSIMH MPENoIaBaTelIs IOCPEICTBOM JUUYHBIX cOO0IIeHni B cucteme Pocaucranr.

6.4. CamocrosTenbHas paboTa BKIIOYAET B ce0s BHINOJIHEHHE PA3IMYHOTO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro MarepHualia o y4eOHHKaM U y4eOHBIM MOCOOMSIM C
MOJArOTOBKOM K MpPaKTUYeCKUM 3aHATHSAM. Kpome Toro, oOydaromiuecs BBINOIHSAIOT pa3aesbl
KypCOBOTO IpOEKTa, MOKa3blBasg pe3yJabTaThl U KOHCYJIBTUPYSCH ¢ mpenofaBareneM. KoHTpousb
CaMOCTOSITENIbHOW PaboThl OOy4aroMMXCsl Haj MpOrpaMMON Kypca OCYILECTBISETCS B XOJe
MIPaKTUYECKHUX 3AHITHIM.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPECTB

Cemect Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumenoBanue
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
10 [IK-2 (TTIK-2.1) Pemenue npaktuueckux 3aganuit Ne 1-2.

BrimonHenue pasienoB KypcoBOro
npoekta 4, 5,7, 8
Bonpock! k sx3ameny 55-60.

10 [IK-2 (I1IK-2.2) BrinosiHeHue pa3zienoB KypcoBOro
npoekra 4, 5, 7.

Bomnpocsl k ak3ameny 19-20, 34, 41, 54,
55.

10 [IK-2 (I1IK-2.3) BrinosiHeHue pa3zienoB KypcoBOro
npoekra 4, 5, 7.

Bormpocs! k ak3ameny 19-20, 34, 41, 54-
55.

10 [1K-2 (IIK-2.4) Pemenue npaktuyeckux 3ananuii Ne 1-4.
Beinonnenue Becex pas3aenoB KypcoBOIro
IIPOEKTA.

Bornpocs! k 3k3ameny 1-60.

7.2. TunoBble 3aJaHUS] MU HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs
7.2.1. lIpakTHYecKre 3a1aHUS

IIpakTnyeckoe 3aganue Ne 1

HeoOxonuMo omnpeaenuTh pacyeTHYI0 HArpy3Ky MHOTOATa)KHOTO MHOTOKBAPTHPHOI'O THIIOBOTO
HKHUIIOTO JJoMa. XapaKTepUCTUKU AoMa U cuitoBbix D11 nmpuBenens! B Tabmaumax 1.2 u 1.3.

PexomeHnaauuu no BoINOJHEHHIO 3a1aHus 1.
1. HeoOxoaumo 03HakoMHUThCS ¢ 3 paznenoM «OmpeiesieHue JIeKTPUUECKUX PaCYeTHBIX Harpy30K B
TOPOJICKUX CETSIX» IEKTPOHHOTO yueOHHUKA.
2. BInosHUTh HEOOXOAUMBIE PACUETHI [0 ONPEACICHUIO PACUETHOM 3IEKTPHUUECKOM KHUIIOTO JoMa.
3. Pemnienue 3aianust npuciaTh Ha IPOBEPKY MPENOaBATEINIO.
Homep BapmanTta paGoThl COCTOMT U3 JABYX 4YHCeJ], KOTOpble pasjeneHbl Toukamu (X.X.), u
ompenensieTcss ¢ nmoMonibio Tadauiel 1.1. B tabmumax 1.2-1.3 npuBeaeHbl UCXOAHBIC JAHHBIE IJIS
pacueTos.

Tabmuua 1.1 - DopmMupoBaHHue BapUaHTa 33 JaHUs

Tepsas Oyxsa Ne BapuanTa Tepsas Oyxsa Ne BapuanTa
bamun obyyaromnierocs UMEHH 00y4aroIerocs
A, Tl 1.X A, Tl X.1
b, P 2.X b, P X.2
B, C 3.X B, C X.3
I, T 4.X I, T X.4
Y 5.X Y X.5
E,® 6.X E, ® X.6
X, X 7.X XK, X X.7
3, 11 8.X 3, 11 X.8
U, 4 9.X 1, 4 X.9




K, I 10.X K, I X.10
JI, 111 11.X JI, 111 X.11
M, O 12.X M, D X.12
H, 1O 13.X H, 1O X.13
0O, 14.X O, s X.14

Taobmuua 1.2 - cxonaple 1aHHbBIE

No BapuanTa Kou-Bo staxeit Kou-Bo kBaptHp Kous-Bo noawe3nos
1.X 17 340 5
2.X 14 448 8
3.X 16 384 6
4.X 22 352 2
5.X 9 36 1
6.X 16 192 3
7.X 12 288 2
8.X 18 288 4
9.X 25 200 2
10.X 24 168 1
11.X 16 256 2
12.X 14 280 5
13.X 9 252 7
14.X 9 216 6

Tabmuna 1.3 - icxonHbIe TaHHBIC
Neo BapuanTa Hanuuue snexkrponnut Mommocts, muToBoH
YCTaHOBKH, KBT
X.1 HET 3
X.2 HET 5
X.3 Ja 7
X.4 HET 4
X.5 Ja 7
X.6 HET 3
X.7 HET 5
X.8 Ja 6
X.9 HET 5
X.10 Ja 7
X.11 Ja 4
X.12 Ja 5
X.13 HET 7
X.14 Ja 3

Omnpenenenue pacueTHON Harpy3ku pacnpenenurenbHoi noactanuuu (PIT 10 kB). Ot PII nuratores
TPU 1I€Xa, YCTAaHOBJIEHHBbIE MOIIHOCTH KOTOPBIX NpuBeAeHbl B Tabmuue 2.2. B tabmuue 2.3 B
COOTBETCTBUHM C HOMEPOM IIeXa yKa3aHbl €ro HaMMEHOBaHUE, pa3Mephl (JUIMHA, IIUpPUHA), CPETHUE
KO3 (UIIMEHTHI CIIpoca CUJIOBOW U OCBETUTENILHON HArpy3ok, CpeHUil KO3QPUIMEHT MOLUIHOCTH

IIpakTuyeckoe 3axanue Ne2

Harpysku, yACJIibHad YCTAHOBJICHHAA OCBCTUTCIIbHAA HArpy3Ka.

TOPOJICKUX CETSX» JIEKTPOHHOTO yueOHUKA.

PexomMeHaalMM 10 BHINOJTHEHUIO 3aJaHUA 2.
1. Heobxoammo o3HakoMUTECS ¢ 3 pazaenoM «OmpeaesieHue AIeKTPHYECKUX pacueTHBIX Harpy30K B




2. Heo6xo1mMo 03HaKOMUTBCS C 2 pa3enoM mocoowus [2].

3. «B coOTBETCTBUU C BApUAHTOM 3aJIaHUsI, ONPEACIIUTh PACUETHYIO HArpy3Ky pacrpeaeuTeIbHON
MOJCTAHIIMK, OT KOTOPOW NHUTAIOTCS TpH MoTpeOutens. J[aHHbIe MOTpeOUTENeH NMPUBEICHBI B
tabnue 2.3. Pe3ynabpTarel pacdeToB 0pOPMUTH B BUAE TAOIUIIL 2.4» [2].

Homep BapuanTa padoThl COCTOMT M3 OJTHOT'O YHCJIA, U ONPEIEISETCS C TOMOILI0 Ta0uie! 2.1. B
tabiunuax 2.2 u 2.3 npuBeACHbl UCXOHBIE JAHHBIE JJI PACUETOB.

Tabmuna 2.1 - ®opmupoBaHUe BapyuaHTa 33 aHUS

IlepBas OykBa IlepBas 6ykBa
No BapuanTa No BapuanTa
dbaMuy 00yJaronerocs dbamMuiy 00yJaronerocs
A 1 I1 15
b 2 P 16
B 3 C 17
I 4 T 18
1 5 Y 19
E 6 ) 20
K 7 X 21
3 8 I 22
41 9 ! 23
K 10 il 24
JI 11 1] 25
M 12 €] 26
H 13 1O 27
0 14 A 28
Tabnuia 2.2 - VicxoiHbIe TaHHBIE
No YcTaHoBIEHHAs! MOITHOCTH Iiexa (motpeburens), KBt
BapHaHTa Howmep niexa no ta6in. 2.3
1 2 3 4 5 6 7
1 — 2800 — 3600 600 — —
2 4600 — 1800 — — 900 —
3 — — 2500 4000 — — 100
4 2900 1900 — — 300 — —
5 — — 950 — — 300 50
6 1850 — — 2200 — 400 —
7 — 1500 — — 200 — 30
8 — — 1400 — 250 500 _
9 3100 2200 — 2900 — — —
10 — — 1000 — 150 300 —
11 2700 — 2100 — — — 75
12 — 3000 — 2500 — 700 —
13 — — 3200 — 185 — 90
14 — — — 4500 120 1200 —
15 5200 3600 — — — — 60
16 — — 5800 3900 — 1100 —
17 — 4200 — — 280 — 50
18 3500 — 4100 — — 800 —
19 — 2800 — 5200 — — 40
20 2100 — 1500 — 120 — —
21 — 1900 — 2600 600 —




22 2800 1800 1100 — — — —
23 — — — 4800 400 — 20
24 4100 2600 — — — 1300 —
25 — 1500 2000 — — 600 —
26 1900 — — 2600 — — 70
27 — — 2800 — 3600 600
28 — 4600 — 1800 — — 900
Tab6muma 2.3 — Jlanasie moTpeduTenei
No Haspanue nexa Pazmepsr | CunoBas Harpy3ka| OcBeTuTenbHast
exa mexa, Harpyska
M K. Cos @ Keo Pyoyem
Br/™m?
1 IIpeccoBrlil 11eX 120x80 0,25 0,65 0,8 17,6
2 COopouHBIil 11eX 100x30 0,6 0,75 0,95 25,5
3 [lex Mexanuveckoil 00pabOTKH 80x50 0,3 0,6 0,85 18,9
nerajgein
4 [Ipon3BOCTBEHHBIN KOPITYC 75x28 0,5 0,7 0,95 20,1
5 AJIMUHUCTPATUBHOE 3/IaHUE 35x30 0,8 0,9 0,95 30,0
6 BcnomorarensHbIe 11€Xa 60x40 0,4 0,5 0,9 19,2
7 CknazickoM KOMILIEKC 100x50 0,55 0,7 0,8 16,2

IIpakTnyeckoe 3aganue Ne3

«Heo6x0a1M0 10 AOMYCTUMOMY HarpeBy BbIOpaTh CEUEHUE KU KaOels U IPOBOJIOB /sl TUTAHUS
YKa3aHHBIX JIEKTPONPUEMHUKOBY [2].

PexoMeHIa1 MM 110 BBINOJTHEHHIO 3aJaHus 3.
1. Heob6xoaumo o3HakoMuThCsl ¢ 6 pasznenoM «PacueT TOKOB KOPOTKOTO 3aMbIKaHHS U BBIOOP
3JIEKTPOOOOPYIOBAHUS» HIEKTPOHHOTO yUeOHUKA.
2. Heo6xomMo 03HaKOMUTHCS C 3 pa3zesnoM rmocodus [2].
3. I[To gomycTUMOMY HarpeBy BbIOpaTh CeUEHHE >KUJ Kabelns U MPOBOAOB JUIS MUTAHUS YKa3aHHBIX
AIIEKTPONPUEMHHKOB.
Homep BapmanTa padoThl COCTOMT U3 JABYX 4YHCeJ], KOTOpble pasfeneHbl Toukamu (X.X.), u
omnpezensercs ¢ noMomibio Tadbaunel 3.1. B tabnunax 3.2-3.3 npuBeaeHbl UCXOAHBIE JaHHbBIE IS
pacyeTos.

Tabnuua 3.1 - DopmMupoBaHHE BapUaHTa 33 JaHHs

[TepBas OykBa [lepBas OykBa
(I)&MI/IJ‘II/IIE 06yqa}1]11z)1ueroc;1 Ne papuaita UMEHU I())quaI}(I)Kmerocsi Ne papuaia
A, Tl 1.X A, Tl X.1
b, P 2.X b, P X.2
B, C 3.X B, C X.3
I, T 4.X I, T X.4
LY 5.X LY X.5
E, ® 6.X E, ® X.6
A, X 7.X A, X X.7
3, 11 8.X 3, 11 X.8
1, 4 9.X 1, 4 X.9
K, I 10.X K, I X.10
JI, 11 11.X JI, 1 X.11
M, D 12.X M, D X.12




H, 1O

13.X

H, 1O

X.13

0O,

14.X

O, s

X.14

Taobmuua 3.2 — Mcxonable JaHHbBIE

Bapuant

JlaHHbBIE 2IIEKTPOIT]

PUCMHHKOB

Py;
kBT

Uy
B

N,
%

I1B

COS
(pﬂa %

WJIA pacyeTHas Harpyska
IIPOBOJHUKOB

Mapka
poBo/Ia
(xaberns)

Croco6
MIPOKJIa KK
IIPOBOJHUKOB

Hopmuposannas
TEMIIEPATypa KU
IIPOBOJIA
(xabens), °C

1.X

0,75

380

73

0,76 | 100

AIIB

Ha JOTKax
My4YKOM, IIpH
o01IEM
KOJIHWYECTBE Ha-
rPYKEHHBIX
MIPOBOJIOB 7

65

2.X

7,5

380

87,5

0,86 | 100

AIIPTO

B IJIACTMACCOBOM
TpyOe
YeTBIPEXITPOBOAH
on
CeTH

65

3.X

5,5

380

85

0,7 50

AIIINBC

o1
ITYKaTypPKOU

65

4.X

62 A na HanpspkeHue 10 1 kB

ABBI'

Ha CTEHE
cKoOamu

65

5.X

30

380

92

0,87 | 100

AIIB

B KOpoOe
MHOTOCJIOMHO,
pu o0IIEM
KOJINUECTBE
poBooB 12

65

6.X

100

380

93,5

0,91 | 100

ABBI'

B TpyO€ OTKPHITO
110 CTEHE

65

7.X

1,5

380

78

0,75 | 60

AIIB

B KOpoOe
My4YKOM, TIPU
o01em
KOJINYECTBE
IIPOBOJIOB 7

65

8.X

46 A na nanpsokenue 10 kB

AHPT

B KopoOe, npu
npokJajke 4
Kabenei

65

9.X

112 A na Hanpsbkenue 10 1 kB

AAIIlB

B 3eMJie, B
TpaHIee

80

10.X

2,2

9

380

80,5

0,82 | 40

AIIB

110 CTEHE
cKo0amu

65

11.X

45

380

92,5

0,89 | 100

ABBTI'

B Ka0eJIbHOM
KaHaje

65

12.X

1,1

220

0,75 | 100

AIIB

B KaHAJIE TUIUTHI
MIePEeKPHITHS,
JBYXITPOBOAHAS
CETh

65

13.X

31 A na nanpsokenue a0 1 kB

AAIllB

B Ka0eJIbHOM
KaHaje

80




B METAJIJIOPyKaBe

14.X 4 380 82 | 0,81 | 100 AIIB
YeThIPE IPOBOJA

65

Tabmuua 3.3 - lcxonHble 1aHHbBIE

Bapuant Temnepatypa oxpyxatormero
BO31yXa (3eman), °C
X.1 20
X.2 30
X3 75
X4 35
X.5 25
X.6 30
X.7 15
X.8 10
X.9 20
X.10 30
X.11 30
X.12 25
X.13 15
X.14 23

IIpakTHyeckoe 3axanue Ne 4

Paccuntarh TOKH 3JEKTPONPHUEMHHUKOB W BHIOpATh IUIABKHE MPEIOXPAHUTEITN M aBTOMATHUECKUC
BBIKJTIOYATENIN B paclpeleuTeNbHbIX MmKadax. Paccuntars Tok U BEIOpaTh YCTaBKU TEIUIOBBIX pelie
MarHUTHBIX MTyCKaTeJeH AJIs 3alUThI AJIEKTPOJIBUTATENICH OT MEepPErpy3KH.

PexomeHaanuM M0 BBHINOJHEHUIO 3a1aHus 4.
1. Heobxomumo o3HakoMuThCs ¢ 6 pazgenoM «Pacder TOKOB KOPOTKOTO 3aMBIKaHHMSI U BBIOOD
AIIEKTPOOOOPYTOBAHUSY HNEKTPOHHOTO YUSOHHKA.
2. Heo6xo1mMMo 03HaKOMUTHCS C 4 pa3enoM mocoous.
3. Paccuntatb TOKM DSJEKTPONPHEMHHUKOB M  BBIOpaTh IJIaBKUE MPEAOXPAHUTEIH B
pacrpeenuTensHOM Kady.
4.«Paccuntath TOKH DIEKTPOIPUEMHHKOB M BBIOpaTh aBTOMAaTHYECKHE BBIKIIOYATENd B
pacnpenenurenbHoM mkady cepun [TP8501.
5. Paccunurtarth TOK M BBIOpaTh YCTaBKH TEIUIOBBIX pPEJi€ MArHUTHBIX IyCKaTeled I 3alluThl
AJIEKTPOJIBUTATENIEH OT MEePErpy3KH.
Homep BapuanTa paGoThl COCTOMT W3 JIBYX 4YHCelNl, KOTOpble pazaeneHbl Toukamu (X.X.), u
OTIPEIETISIETCS C TTOMOIIBIO TabIuIIE! 4. 1.

Ta6mmma 4.1 - DopMupoBaHUe BapraHTa 3aTaHHS

IlepBas 6ykBa Howmep IlepBas 6ykBa
Howmep BapuanTa
dbamuinu 0by4daronerocs BapHaHTa MMEHU 00y4arouIerocs
ATl 1.X ATl X.1
b, P 2.X b, P X.2
B, C 3.X B, C X.3
T 4.X I, T X.4
Y 5.X 1Y X.5
E,® 6.X E, ® X.6
K, X 7.X X, X X.7
3, 11 8.X 3, 11 X.8
1, 4 9.X 1, 4 X.9




K, I 10.X K, 11 X.10
J1, 111 11.X 71, 111 X.11
M, D 12.X M, D X.12
H, IO 13.X H, 10 X.13
0, A 14X 0, 5 X.14

4.1. Paccuntarh TOKM JJIEKTPOINPHEMHHUKOB H BbIOpPATh ILUIABKHE MpPeJOXPAHUTE]N B
pacnpeeuTeIbHOM KAy, cxeMa KOTOPHIX NpUBeAeHa Ha pucyHke 4.1.

[ O Q Q (0] (@] ]
EU] iFUZ iﬂ“m | FU4
P, P, P P4 Ps Ps

Pucynok 4.1 - Cxema pacnpeenuTenbHON CeTH

Taomuua 4.1 - cxoaHble 1aHHbBIE

No Bap. Py, kBT Py, kBT P3, kBT P4, kBT Ps, kBT Ps, kBT
1.X 19,6 17,3 3,7 43 11,0 9,3
2.X 18,1 14,0 7,3 2,5 16,0 21,0
3.X 13,0 19,3 9,2 4.3 7,8 59
4.X 7.3 14,2 7,0 2,1 23,2 4,5
5.X 9.2 7,3 1,1 0,75 14,5 28,0
6.X 4,0 13,5 7,2 3,0 9.8 19,3
7.X 17,5 9,2 3,0. 2,2 7,3 8,4
8.X 3,5 7,1 5,3 2,3 6,1 19,5
9.X 8,4 21,3 7,5 4,0 14,6 3.4
10.X 11,6 253 3,6 0,75 9,3 2,2
11.X 10,3 16,1 7,4 3,1 4.9 9,5
12.X 17,1 6,3 0,75 0,75 5,7 20,4
13.X 4,0 9,3 2,8 1,7 17,1 14,0
14.X 12,8 7.3 4,1 0,8 19,3 6,5

Tab6muna 4.2 - UcxoaHble JaHHBIE

In

Ne Bap. CosSQ 1 cos @2 CcosS @3 COS @ 4 CoS Qs COS Q6 1, % E
X.1 0,7 0,6 0,6 0,6 0,8 0,8 80 7,5
X.2 0,8 0,7 0,7 0,6 0,8 0,7 83 7,2
X.3 0,6 0,8 0,7 0,8 0,8 0,7 85 7,0
X4 0,7 0,8 0,8 0,8 0,7 0,9 87 6,8
X.5 0,8 0,6 0,6 0,6 0,8 0,7 82 7,3
X.6 0,7 0,7 0,6 0,6 0,8 0,8 89 6,5
X.7 0,6 0,6 0,7 0,6 0,8 0,7 81 7,1
X.8 0,8 0,7 0,8 0,7 0,6 0,6 84 7,4
X.9 0,7 0,6 0,8 0,8 0,6 0,7 86 6,3
X.10 0,8 0,7 0,7 0,8 0,6 0,6 85 6,9
X.11 0,7 0,7 0,8 0,6 0,6 0,8 90 7,5
X.12 0,8 0,6 0,6 0,6 0,7 0,7 81 7,0




X.13
X.14

0,7
0,8

0,8
0,6

0,6
0,6

0,7
0,6

0,8
0,8

0,6 84
0,8 87

6,4
6,8

4.2. PaccyuTaTh TOKH 3JIEKTPONPUEMHHUKOB M BbIOpPATh aBTOMATHYECKHE BBIKJIIOYATEIN B
pacnpeaenurenbHoM mkadgy cepuu IIP8501 (pucynok 4.2).

[ O (0] Q o 1]
QFl  |QR2 o3 | om

N

P, O P, m Ps Ps

4

Pucynok 4.2 - Cxema pacnpeenuTenbHON CETH

Taobmnuua 4.3 - UcxoaHble 1aHHbBIE

No Bap. Py, kBt Py, kBT P3, kBT P4, xBT Ps, kBT Ps, kBT
1.X 16,1 14,3 7,3 2,2 21,3 9,2
2.X 3,8 14,0 2,7 4,0 18,5 3,0
3.X 12,5 10,3 7,5 11 5,2 4,0
4.X 1,9 7,3 0,73 0,73 19,3 22
5.X 19,0 7,5 4.0 2,2 13,0 5,5
6.X 4,2 23,1 2,0 2,0 4,9 9.1
7.X 13,3 12,0 2,2 1,1 4.9 8,5
8.X 10,0 7,8 2,7 0,75 3,8 2,2
9.X 23,0 3,0 8,3 0,3 4.8 11,0
10.X 9,3 10,0 32 0,75 5,5 18,5
11.X 7.3 13,5 7,5 3,0 13,0 2,2
12.X 14,5 7,5 3,0 0,75 3,5 18,3
13.X 10,2 8,5 4,0 0,9 18,0 3,7
14.X 8.4 12,6 7,7 3,0 18,5 7,3

Tabnuna 4.4 - UcxoaHble JaHHbBIE

Ne Bap. CosSQ | CcosS @2 CoOS @3 COS(@ 4 CcosS@s COS Q6 % I_H
) I

X.1 0,8 0,8 0,6 0,6 0,6 0,8 80 7,5
X.2 0,6 0,6 0,6 0,6 0,8 0,8 83 7,2
X3 0,6 0,8 0,8 0,8 0,8 0,6 85 7,0
X4 0,8 0,6 0,6 0,7 0,8 0,6 87 6,8
X.5 0,7 0,6 0,7 0,8 0,8 0,7 82 7,3
X.6 0,8 0,6 0,6 0,6 0,8 0,7 89 6,5
X.7 0,6 0,7 0,7 0,7 0,8 0,6 81 7,1
X.8 0,8 0,6 0,6 0,6 0,8 0,8 84 7,4
X.9 0,7 0,8 0,8 0,8 0,7 0,8 86 6,3
X.10 0,6 0,7 0,8 0,8 0,7 0,6 85 6,9
X.11 0,8 0,7 0,7 0,8 0,6 0,8 90 7,5
X.12 0,7 0,6 0,6 0,6 0,8 0,7 81 7,0




X.13 0,7 0,6 0,7 0,8 0,8 0,7 84 6,4
X.14 0,7 0,8 0,7 0,9 0,8 0,6 87 6,8

4.3. PaccuuTarth TOK M BbIOpaThb YCTAaBKH TEILUIOBBIX pejie MATHUTHBIX IycKaTesel 1Jis
3alUTHI JJIEKTPOIBUIaTe/ el OT Meperpy3Ku.

Tabmuua 4.5 - TexHuyeckre JaHHbIE HIEKTPOABUraTeINCH

No BapuanTa Tum sneKTpoaBUTaTEIIst P,
kBT
1.X 4AT71A4Y3 0,55
2.X 4A71B4VY3 0,75
3.X 4A80A4Y3 1,1
4.X 4A80B4VY3 1,5
5.X 4A90L4Y3 2,2
6.X 4A10054VY3 3,0
7.X 4A100L4Y3 4,0
8.X 4A13254V3 7,5
9.X 4A132M4V3 11,0
10.X 4A160S4Y3 15,0
11.X 4A160M4V3 18,5
12.X 4A180S4Y3 22,0
13.X 4A180M4V3 30,0
14.X 4A200M4V3 37,0
Tabnuia 4.6 - TexHudyeckue JaHHbIC dJIEKTPOABUTATENEH
Ne Bapunanra CoS QP u n,,%
X.1 0,7 70,5
X.2 0,73 72,0
X.3 0,81 75,0
X4 0,83 77,0
X.5 0,83 80,0
X.6 0,83 82,0
X.7 0,84 84,0
X.8 0,86 87,5
X.9 0,87 87,5
X.10 0,88 88,5
X.11 0,88 89,5
X.12 0,9 90,0
X.13 0,89 91,0
X.14 0,9 91,0

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUSA

3amaHue BBIMTOJHACTCS CaMOCTOATENBbHO oOyuatommMucs. OTBET Ha 3a/1aHue OTIPABIISAETCS
Ha MpoBepky B ¢aiine popmara docx. B otaensHoM daiine cnatores 3ananus 1 u 2, B qpyrom daitne
3agaHus 3 U 4.

Kputepun onenkmn:



3a BeIIOJIHEHME 3a0aHNi 1 1 2 MaKCUMaJIbHBII 0aiu1 — 7. MakCUMaJIbHBINA OaJll BEICTABIIIETCS

oOyJaromemMycsi, €ClIi 3aJJaHusl PEIICHbI MPABUIBHO, MTPH HATMYHH OIIMOOK UM TPYOBIX HEAOYETOB
B 0()OpMIICHUH PaOOTHI OAJIIIBI CHUYKAKOTCS;

3a BBIIOJHEHUE 3aaHUN 3 1 4 MaKCUMAJIbHbIN 0aJu1 — 7. MakCUMAaJIbHBINA OaJl BBICTABIIAETCS

oOyJarolemMycs, €Cii 3aJJaHus PelieHbl MPAaBUIBHO, IPU HAIMYUH OUIMOOK UM TPYOBIX HEA0YETOB
B 0popMIIeHUU PAOOTHI OATUTBI CHIYKAIOTCS;

0O O O O O O

O O O O O O

o

7.2.2. TunoBbIe TECTOBBIE 3aJaHUA

1.  Tlo kxakoit popmyse onpenensieTcsi HOMUHAIBHBIN TOK TJIaBKOW BCTaBKU
MPEAOXPAHUTEIIS ISl ABUTATENIS C JIETKUMU YCIOBUSMHU ITycKa?
IHOM.I’UI Z IHOM;
I . 2K-1I_;
IHOM.I'U'I 2 IHOM / 2’5’
I >I_/16.2.

2. Bpigenure 0COOCHHOCTH METOJAMKU PACYETOB TOKOB KOPOTKOTO 3aMBIKAHUS B
SJIEKTPUYECKUX CETSIX MPOMBINUICHHBIX npeanpusatuii 10 1000 B:

PE3KO CHUKAETCS BEJIMYMHA TOKA KOPOTKOT'O 3aMbIKAHMA 110 JUIMHE MUTAIOWEH JIMHUH, YTO
MO3BOJIAET OTKJIIOYUTHh OJIM3KHE KOPOTKHE 3aMbIKaHHUSI C Majod BBIIEPKKON
BPEMEHU;

MU3MEHSETCS CTEIIEHb BIIMSHUS MAJIBIX AKTUBHBIX U MHIYKTUBHBIX COIIPOTUBICHUI
KOPOTKO3aMKHYTOH 1IE€NU HA BETUYMHY TOKOB KOPOTKOI'O 3aMbIKaHUS;

OCTACTCA HCU3MCHHBIM HAIIPSKCHUC HAa BBIBOAAX MUTANOLICTO TpaHC(popMaTopa B CUJIy TOTO,
YTO IMHUTaronias C€Tb 10 BBOAOB Tpchq)opMaTopa npeaAcCTaBIACTCA HCTOYHUKOM
HeOFpaHHqCHHOﬁ MOIIIHOCTH.

3. VYkaxuTe QyHKIHMOHAIbHOE Ha3HAUEHUE aBTOMAaTUYECKOTO BBIKIIIOYATENs (aBTOMATA).
3amuTHbIN anmnapat B ceTsax a0 1000 B.
KommyTanuonnsiil annapar B cetsax g0 1000 B.
3aIUTHO-KOMMYTAallMOHHBIN anmnapart B ceTsax 10 1000 B.
3alMUTHO-KOMMYTAllMOHHBIN anmnapart B ceTsax Boie 1000 B.
3amuTHBIN anmapaT B ceTsax Boime 1000 B.
KommyrannonHsiil annapar B cetsx Boime 1000 B.

4.  Vkaxure QyHKIIMOHATHLHOE HA3HAYCHHE PyOUITHHHKA.
3anuTHbIN anmapar B ceTax 10 1000 B.
Kommyranmonnsliil annapar B cetsax 10 1000 B.
3anMTHO-KOMMYTAIMOHHBIN amnmapar B ceTsax 10 1000 B.
3anMTHO-KOMMYTAIMOHHBIN amnmapar B ceTsax Bbime 1000 B.
3amuTHbIN anmnapat B ceTsax Boie 1000 B.
Kommyrannonnsiii annapart B cetsax Boime 1000 B.

5. B uyem cocTouT QyHKIIMOHATBLHOE Ha3HAYEHHE NPEAOXPAHUTENS?
3alUTHO-KOMMYTALlMOHHBIN anmnapar
KoMmMmyTannonHslii annapar
3almUTHBIN anmnapar



6.  Uewm orpaHMYMBAETCS MAaKCUMAIBHBIN IeperpeB Kadoes?
o TemmnepaTypoi OKpyX aruled Cpeabl
o YpOBHEM H30JISLUHU IPOBOIHUKA
0 YCIOBHUSMH IKCIUTyaTallMy IPOBOTHUKA

7. Uro Takoe AIUTENbHO JOIMyCTUMAs Harpyska kaoesns?

o Benuuuna Harpy3ku, pu KOTOpOM TemMIiepaTypa Ieperpesa IpoBOAHUKA paBHA MAaKCUMaIbHO
JIOITYCTUMOMY KPaTKOBPEMEHHOMY MEPErpeBY NPHU KOPOTKUX 3aMBIKAHUAX Vimax

o Benuuuna Harpy3ku, pu KOTOpOM TemIrepaTypa neperpeBa U30JA1U1 paBHa 10IyCTUMOMY
IIEpErpeBy IpH Meperpy3Kax

o Benuuuna Harpy3ku, pu KOTOPOH yCTaHOBUBLIASICS TEMIIEpATypa IeperpeBa paBHa
JUINTEJIBHO JIONYCTUMOM, CPOK CITY>KObI H30JIILUN paBEH HOPMaTUBHOMY

8. [TepeuncnrTe HU3KOBOJIBTHBIE ANEKTPUUECKUE aNapaThl
ABTOMaTHYECKHUM BBIKIIIOYATEIIh
ManomMacisTHeINA BBEIKITIOYATEIh
Pa3zwenunurenns
Pazpsannk

o O O O

9. OCHOBHBIE 3JIEMEHTHI AaBTOMATHYECKMUX BBIKIIFOUATEIEH

O KOHTAKTHad CUCTEMA, AyroraCuTciibHas CUCTCMA, PACUCIIUTC/Ib, MCXaHU3M YIIPABJICHHUA,
MCXaHHU3M CBO6OI[HOFO pacuCIlyICHUA

O KOHTaKTHad CUCTEMaA, PaCUCIUTCIIb; MCXAaHU3M YIIPABJICHUA

O pacuCrnuTeiib; MCXaHU3M YIIPaBJICHUA; MCXaHU3M CBO6OI{HOFO pacucCiiCHus; MEXaHHU3M
HU3MCPCHUMA

O KOHTAKTHad CUCTEMA; MECXAaHU3M U3MCPCHUA; PACHCIIUTCIIb; MCXAaHNU3M YIIPABJICHUA
MEXaHU3M CBO60I[HOF0 pacucCiyiCHus; MEXaHU3M CUTHAJIM3allun

10. OcHOBHOM 3JIEMEHT IUIABKOTO NMPEA0XPaHUTEIS
KOHTAKTOpHAs CHCTEMa
KaM€pa ramieHus Jyru
IIJ1aBKasi BCTaBKa
MEXaHU3M YIIPaBICHUS

o O O O

Kpartkoe onucanue M perjiaMeHT BbINIOJTHEHHUS
B xo71e n3ydeHus IUCIUITNHBI 00YYaIOLINICS TPOXOAUT 5 TPOMEKYTOUHBIX TECTOB U OJIUH
WUTOTOBBIN TECT. ITOrOBBIN TECT OTPaHUYEH ABYMS NOMNBITKAMU U BpEMEHEM NIpoBeIeHUs 90 MUHYT.

Kpurepum ouneHku:

3a MpOMEKYTOUHBIE TECThI 00YUYAIOIIMICA MOXKET NOIYIUTh MAKCUMYM 110 2 1y 3 6asia.

3a UTOroBBIN TecT MakcuMyM 30 OaioB.

basnuibl BBICTaBIAIOTCS aBTOMAaTHUECKU B 3aBUCUMOCTH OT KOJIMYECTBA NTPAaBUIIbHBIX OTBETOB,
MOTYT UMETh APOOHOE 3HAUEHUE.

7.2.3. TeMbl NUCbMEHHBIX padoT

KypcoBoil mpoekT «QneKTpocHaOkeHHe TOpOJCKOTO MHUKpOpailoHa ¢ MHOTOKBapTUPHBIMU
JOMaMM.

KypcoBoii MpoeKT BBINOJIHAETCS MO BapHaHTaM, HOMEpa BapHUaHTOB BBIJAIOTCS IO MEPBHIM
OyKBaM UMEHHU U (paMUINK 00yJarOIUXCA.



Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHSA

OCHOBHBIMHU 33J]auaMH, PEIIAEMBIMU IPU MPOEKTUPOBAHUU SHEProd(PPEKTHBHBIX CHUCTEM
3JIEKTPOCHAOXKEHUs TOPOJICKUX MHUKpopaiioHoB ¢ MKJI, sBustoTcs: onTumH3anus HapamMeTpoB
CXEeMBI TyTeM OOOCHOBAHHOTO BbIOOpA pAIMOHAIBHBIX HANPSXKCHUH B CHCTEME BHEIIHETO M
BHYTPEHHEI'O 3JIEKTPOCHAOXKEHHUs; ONpEAETICHUE JIIEKTPUUECKUX HArpy30K U  BbINOJIHEHUS
TpeGoBaHuU# MO oOecredeHn o OecrepeOOHHOCTH IEKTPOCHAOKEH!S; pAallHOHAIBHBINA BBRIOOP YnCIIa
Y MOLITHOCTH TPaHC(OPMATOPOB, KOHCTPYKIMH 3JIEKTPUUECKHUX CETEH; BBIOOP CPEACTB KOMIICHCALUU
PEAaKTUBHOM MOIIIHOCTH U PETYIMPOBAHUS HAMIPSKEHUSL.

KypcoBoil TpPOEKT COCTOMT M3 TMOSCHUTEIBbHON 3amucku oobemoM 35-40 cTpanui u
rpadudeckoil yactu. PacueTHO-NIOSICHUTENbHAS 3aIICKA JODKHA MOSICHUTH U 000CHOBATh IPUHSATHIC
pEeLIeHHs] B COOTBETCTBUU C OKOHYATEIbHBIMU LIU(POBBIMU PE3yIbTaTaMH BBIIIOJIHEHHBIX PAacueTOB.
PexoMeHyercst pe3yibTaThl pacdeTOB MPEICTABIATH B MOSICHUTEIbHOW 3allUCKE B BUJE TaOJMII.
I'paguueckas yacTb COCTOMT W3 OAHOro uyeprexka ¢opmara Al — miaHa MuKpopaiioHa ¢
KOMIUIEKTHBIMH ~ TPaHC(OPMATOPHBIMH ~ TOJCTAHIUSMH W KaOCIbHBIMH JHHUAMHU. UYepTex
BBINOJIHSAETCS B IpaduuecKkoM penakrope, Hanpumep, Kommnac unu AutoCAD, a Takke coxpaHsercs
B (opmare jpeg mim png. Ueprex, COXpaHEHHBIH B ¢opmare jpeg WiIH png, BCTABISETCA B
HOSCHUTENBHYIO 3alMCKy, a 4epTeXK, BBINOJHEHHBIH B rpadudeckoMm penaktope Kommac wmnm
AutoCAD, cnaercs oTACIBHO.

KypcoBoil mpoekT BBINOIHSETCS OOydYarolMMCS B COOTBETCTBUM C WHIMBHyaJbHBIM
3a/laHueM, KOTOpoe BblJaeTcs IpenojaBareneM. B  3agaHuu  ykasplBaroTCsl MOTpeOUTENN
3JIEKTPUUECKON IHEPTUU MUKpOpaiioHa.

PacuetHO-nOAICHUTENbHAS 3allUCKa JOJDKHA COAEpXkaThb: TUTYJIbHBIM JIMCT; 3aJaHUE Ha
KypCOBOH IIPOEKT; COJIEp’KaHKE; BBEIEHUE; OCHOBHYIO YacTb; 3aKII0UYEHUE; CIIMCOK MCIIOJIb3YyEeMbIX
UCTOYHUKOB. MHAMBHUAyallbHOE 3aJjaHUE JOJKHO COJEpXKaThb TEMY IPOEKTa; HOMEp TIpYIIIbI,
dbamMuInIo, UMs M OTUYECTBO 00YUArOIErocs; UCXOHbIE JaHHbIC [Tl BBIMOJIHEHUS IIPOEKTA.

Copep:xaHue BKIIOYaeT HAMMEHOBaHHUE BCEX pa3/IesIoB, MOIPa3/esioB C YKa3aHHEM HOMEPOB
CTpaHHMIL.

Bo BBeneHun 000CHOBBIBAETCSI aKTyaJlbHOCTb TE€MBI, ONPENEseTCs] OOBEKT UCCIIEOBAHMS,
bopMynUpyIOTCS LIEb U 3aJ]auu.

B ocHOBHOI 4acTu pabOThl JOJKHBI COJEP’KAThCS COOTBETCTBYIOIIME TEOPETHUYECKUE
CBEJICHUS; UCIOJb3yEeMbl€ MCXOJIHbIE TaHHbIC, HEOOXOAUMBIE pacueThl M Pe3yNbTaThl pacueToB B
BU/JIE Ta0IMIl; 0O0CHOBAHMS PacueTOB U JlaHA OLIEHKA UX Pe3yNIbTaTOB:

1) pacuér neKTpuYecKUX Harpy3ok Mukpopaiona MK/I;

2) BBIOOp HOMHHAJIBHBIX 3HAUYCHUIH HANpPsHKEHWH, KOJMYECTBA W MOIIHOCTH CHIIOBBIX
TpaHc(hOpMaTOpOB;

3) pacuét kabenbHbBIX JIUHUM MUKpoparioHa MK/I.

B 3axioueHnn 000011a0TCS OCHOBHBIE TOJOXEHHUS, AETA0TCS BBIBOJBI U MPUBOAATCS
BO3MO>KHbIE HANPaBJICHUS JUIsl 1ajlbHEHIIEero uCCIeJOBaHMsL.

OO0s3areneH CIUCOK MCIOJb3YEMbIX HCTOYHMKOB, HEOOXOJMMBIX JJISI BBINOJHEHHS
KypcoBoOro npoekrta. OH BkiIto4aeT 10 20 HCTOYHHUKOB.

Bce ncrnonb3yeMble B KypcOBOM MPOEKTE IIUTATHI JOJKHBI COITPOBOXKAATHCS CCHUIKAMU Ha
WMCTOYHHK B KBaJPAaTHBIX CKOOKax [1].

KypcoBble mnpoekTsl 00ydaromMXcsi MPOXOIAT 00S3aTeNIbHYI0 IPOBEPKY Ha HalIU4yHe
3aMMCTBOBaHUM (T1aruara) u3 oOIIeIOCTYIHBIX CETEBBIX HICTOYHUKOB B COOTBETCTBUU C [lopsiakom
o0ecreyeHns: CaMOCTOSITEIbHOCTH BBINMOJIHEHHUST MUCbMEHHBIX paboT B TI'Y (momkHOo ObITE 50 %
OPUTHHAJILHOCTU MOSICHUTEIbHON 3aMHUCKH).

Kpurepum oueHku:

Onenku Kputepun u HOpMBbI OLIEHKH
«OTIIUYHOY OOyuaronuiics BBINOJIHWI BCE pa3zeibl KypCOBOIO IPOEKTa
85 — 100 6annos MPAaBUIIBLHO U 0€3 OIMOOK, CIaJl €r0 B yCTAHOBJICHHBIH CPOK,
000CHOBAJI KaKJ0€ CBOE TEXHUYECKOE PELICHHUE B MIPOEKTE,




NpaBUIBHO O(GopMUI Trpaduyeckylo dYacTh MpOEKTa MU
MOSCHUTEIbHYIO 3anmucky B cooTBerctBuu ¢ ['OCT 7.32-
2017, a coucok ucnospzyembix ucrouHuko no I'OCT P

7.0.5-2008.
«XOPOUIO» OOyyJaromuiicss BBITIOJHUAT Pa3leibl KypCOBOTO IMPOEKTA C
70 — 84 GayuIoB HECYIIECTBEHHBIMU HETOYHOCTSIMH, cran ero B

YCTaHOBJICHHBIH  CPOK,  OOOCHOB&JI  KaXJI0O€  CBOE
TEXHUYECKOE pEeIlIeHHWE B IMPOEKTe, MPaBHIBHO OGOPMUIT
rpadUUECcCKyr0 4acTh MPOEKTA U TMOSICHUTEIBHYIO 3aIHCKy
cormacio ['OCT 7.32-2017, a CHOHCOK HCHOJIb3YEMbIX
ncrounnkoB o 'OCT P 7.0.5-2008.

«yIlOBJIETBOPUTEIHHO» OOyuaronuiics BBIIOJHWI BCE pa3zieibl KypCOBOIO IPOEKTa
55 — 69 6amnos C HEKOTOPHIMU HETOYHOCTSIMH, HE JOCTATOYHO TOJHO
000CHOBAJI KQKJI0€ CBOE TEXHUUECKOE PELICHHUE, TPABUIIBHO
oopMu TpaduUEcKyr0 4acTh MPOEKTa U TMOSCHUTEIBHYIO
3amucky  cormacho  I'OCT  7.32-2017, a  cnucok
ucnosib3yeMblx ucTouHukoB o 'OCT P 7.0.5-2008.

7.3. OueHouHble cpeacTBa ISl NMPOMEKYTOYHONH ATTECTAIIMM MO HMTOramM OCBOEHMS

JAUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 10

Ne

u/n Bonpocsl k dk3ameny

1 | DnekTpocHabxaromas ceTh ropojia

2 | CxeMbl NUTAIOUIMX JIEKTpUUECKUX ceTeil ropoaa 10(6) kB

3 | Cxembl pacnipeieTUTENIbHBIX AIeKTpuyeckux cereil ropoaa 10(6) kB

4 | Cxembl anekTpuueckux cereil ropoaa Ha 0,38 kB

5 | Cuctemsl 3a3emiienus snektpudeckux ceteit 0,38 kB

6 | I'paduku 31eKTpUYECKUX HArPY30K FOPOJCKUX NOTPEOUTENeH U MX XapaKTEPUCTUKH

7 | @aKkTOpHl, BAMUSIONINE HA PEKUMBI IEKTPONOTPEOICHUS

8 | Lenu ympaBieHHsl 3I€KTPONIOTpeOICHUEM

9 | ABapuiiHble OIrpaHUYEHHUS FIEKTPONOTPEOIECHUS

10 | Cuctemsl 25IEKTPOCHAOKEHHS] OPraHU3aALUN U YUPEKACHUN, TPUHLIUIIBI X (OPMUPOBAHUS U
3aJ1a4M IPOEKTUPOBAHUS

11 | XapakTepucTuKa M INIAHUPOBKA OPraHU3alUi U YUPEKICHUN

12 | Beibop ceueHust mpoBoIOB U Kabesei

13 | Bammra, aBTOMaTHKa U TeJIeMeXaHNKa TOPOJCKUX IEKTPUUECKUX ceTel

14 | YcrpoiictBa 3ammrtHOro OTKIOUeHUs. OOnacTh NPUMEHEHHS YCTPOMCTB 3aIllIUTHOTO
OTKJIIOUEHUS

15 | KOHCTpYKTHBHOE BBINOJIHEHHUE CETEN OPraHU3alMi U YUPEKACHUN

16 | MnauBuayanbHble rpadMKy HArpy30K rOpOJICKUX MOTpeOUTENel U X XapaKTePUCTHKH

17 | I'pynnoBsle rpadMKH Harpy30K M UX XapaKTEPUCTUKH

18 | OcHOBHBIE (hPM3HMYECKHE BEIIMUMHBI, TPUMEHSIEMbIE ITPH pacyeTe MIEKTPHUECKUX Harpy30K

19 | PacueT Harpy30k KWJbIX 3/1laHAN

20 | Pacuer Harpy3o0k opraHu3anui U y4pexaeHuin

21 | Pacuer Harpy30Kk OT BCOMOTAaTENbHBIX CHJIOBBIX AJIEKTPONPUEMHUKOB

22 | OCHOBHBIE METOJIbl pacyeTa ANEKTPUUECKUX Harpy30K. MeTol ynopsiJOYeHHBIX JuarpaMm




Bomnpocekl Kk 3xk3aMeny

n/n

23 | OcHOBHBIE TPUYHMHBI PACXOXKICHUS MEXKAY paCU€THHIMU M (DaKTHUECKUMHU HArpy3KaMHu

24 | OnpeneneHue CpeJHUX HArpy30K

25 | OnpeneneHue pacxo 0B JIEKTPOIHEPTUU

26 | Pacuer moTepp MOIIHOCTH M JJIEKTPO’HEPIMM B DPA3JIMYHBIX DJJIEMEHTAX CHCTEM
ANEKTPOCHAOKECHHS

27 | OCHOBHBIE XapaKTEPUCTHKHU CIy4alHbIX rpa)uKOB Harpy3Ku

28 | KommyranmonHo-3amutHbie annapatsl 10 1000 B

29 | OcobeHHOCTH pacyeTa TOKOB K.3. B ceTsx 10 u Boimie 1000 B

30 | ABTOMaTHUECKHE BBIKIIOYATENU (Ha3HaYCHUE, KOHCTPYKIHMS, BBIOOP)

31 | Pacnpenenenue snexTpudeckoil sHeprun npu HanpspbkeHuu Boime 1000 B. TpeGoBanus k
CETSIM.

32 | DnekTpocHaOXEeHHE OT  COOCTBEHHOW  JJICKTPOCTAHIMH.  DJICKTPOCHAOXKEHHE  OT
HHEProcUCTeMbl. DIIEKTPOCHA0KEHHE OT FHEPIOCUCTEMbI U COOCTBEHHOM IEKTPOCTAHIIMY.

33 | Panuanbuble cxeMbl cerelt Boie 1000 B

34 | MaructpanbHble cxeMbl cerel Boiie 1000 B

35 | CxeMbl C HECKOJIBKUMH CKBO3HBIMU MaructpayiiMu cereit Boime 1000 B

36 | Bribop uncia, MOIIHOCTH M MECTa pacnoiokeHus 1exoBbix TI1

37 | Beibop TumnoB u ucnosiHeHui TpanchopmaTopoB 1exoBbix TI1. KommonoBka nexoBsix TIT

38 | Ucnonuenwue cereit 10 1000 B koMIIeKTHBIMU IMHOTIPOBOAAMH

39 | PacueTr koMneHcauuy peaKTUBHONW MOIIHOCTH

40 | ITpoknaaka xkabenel HanpskeHUeM 6 - 35 kB B kaOesIbHbIX KaHajIax

41 | Bo3nyuiHble TMHUU

42 | KaGenbHble TMHUU HapsbKeHHEM 6 - 35 kB

43 | Ilpoknaaka kabenei HampsikeHueM 6 - 35 kB B 3emute

44 | Tlpoknasaka kabenell HampsbkeHHeM 6 - 35 kB B Giokax

45 | Ilpoknaaka kabenel HanpskeHueM 6 - 35 kB B TyHHensIx

46 | Ilpoknaaka xabenei HanpsbkeHueM 6 - 35 kB Ha scTakagax

47 | Kabenpubie nuuuu 110 - 220 kB

48 | BecriomorarenbHble METO/IbI pacueTa JIEKTPUUYECKUX Harpy30K

49 | Knaccudukanus noMemeHuil 1 Hapy>KHbIX YCTaHOBOK 10 OKpY’Karollel cpese

50 | MlcTOYHHMKHM peaKTUBHON MOIIHOCTH B CETSIX OpraHM3aIMi U yupekIeHUI

51 | Pacuer komneHcanuu PM B 3J1eKTpHUECKUX CETSIX OpraHU3alMil U yUpEKISHUN

52 | Ilpoknanka xabeneit HanpsokeHueM 6 - 35 kB B ranepesix v o cteHam 31aHuid

53 | IIpoknanka kabeneil HampsbkeHHMeM 6 - 35 kB B KojulekTopax M ApPYrHMX KaOedbHBIX
MTOMEIIEHUSIX

54 | DnekTpocHaOXKEHHE OT SHEPrOCUCTEMBI

55 | DnexTpocHabkeHNe OT YHEPIOCUCTEMBI M COOCTBEHHOM 3JIEKTPOCTAHIUH

56 | KoMmMmyTranmoHHo-3anmTHbIE anmapatsl 10 1000 B

57 | OcobeHHOCTH pacyera TOKOB K.3. B ceTsax a0 u Boiie 1000 B

58 | ABTOMaTH4eCKHEe BBIKIIOUYATeNU (Ha3HaYeHUEe, KOHCTPYKIIHS, BBIOOD)

59 | Pacnpenenenue snekTpudeckoil sHepruu npu HanpspbkeHuu Bbime 1000 B. TpeGoBanus k
CeTSIM

60 | 3azemiuenue smekTpoyctanoBok Hrxke 1000 B




7.3.2. Kputepru ¥ HOPMbI OlIEHKH

®opma nposeeHUA

Cemectp NMPOMEKYTOYHOM Kpurepuu u HOpMbI OLIEHKHU
aTrecTaluu
10 JK3aMEH, «OTITAIHO) 85-100 GamnoB
HAKOTMUTENIbHBINA Oa mo «XOPOUIO» 70-84 6amioB
UTOTaM  IIPOXOXKICHHUS «YAOBJIETBOPUTEILHO» 55-69 6amioB
Kypca «HEYNIOBIETBOPUTENbHO» | 0-54 GayioB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBO B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJi0BOK) I'on u3nanmus oudamnorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NPAaKTHUKYM, AP.) 3EC
1 Omnonesa I'. H. DeKTpocHa0KEeHUE MPOMBIIIIEHHBIX Y4eOHoe nmocodue 2022 OBC "ZNANIUM.
IPEIIPUSITUIA U TOPOJIOB COM"
2 | Cubukun 10./1., Cubukun DeKTpocHa0KeHUE MPOMBIIIIEHHBIX YueOHoe nmocodue 2022 OBC "ZNANIUM.
M.IO., Smxos B.A. IPEIIPUSITHI U YCTaHOBOK COM"
3 Anuaposa T.B., PameBckas | DnexkTpocHabxeHue U Y4eOHuk 2024 OBC "ZNANIUM.
M. A., Cre6ynoBa E. 1. AIEKTPOOOOPYIOBAHKE 3TaHUHN 1 COM"

COOPYKEHUM

8.2. lonotHuTEIBHAS JIATEPATYPA

Tun (yueOHuk, yaeoHoe

KoaunuecTBo B

Ne nocodue, yue0HoO- Haymon
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HanmeHnoBanue
P AP 3BC
1 Cubukun FO./1., Cubukun DrnexTpocHabKeHue Y4eOHoe mocodue 2023 OBC "ZNANIUM.
M.1O. COM"
2 | Baxuuna B. B., UepHenko IIpoexTupoBaHue CUCTEM Y4ebHO-MeToIn4ecKoe 2016 Penosuropuit TT'Y
A.H. AIIEKTPOCHAOKEHUS nocobue
3 | Baxununa B. B., YepHenko CucTeMbl 3J1eKTPOCHAOKEHHS Y4ebHO-MeToIn4ecKoe 2015 Penosuropuit TI'Y

A.H.

nocooune




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX

CHUCTEM
[ ]

Elibrary [QnexTpoHHbIi pecypc] : HayuHas 31eKTpoHHast Oubnuoreka. — Mocksa : HOB,
2000. — Pexxum moctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., anri.;

Springer Link [Dnextponnslii pecypc] : [06a3a nannbix].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ s3kpana. — f3. aHri.;

Science Direct [DnekTpoHHBINH pecypc] : KOJUIEKIIUS 3JICKTPOHHBIX KHUT W3/1aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyna : sciencedirect.com. — 3ari. ¢
JKpaHa. — 3. aHri.;

Cambridge university press [DIeKTpOHHBIM pecypc] : KypHaiabl H3AaTelIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pesxum noctyna : cambridge.org. — 3arm.
C KpaHa. — SI3. aHrm.;

NEICON [OnekTpoHHBI pecypc] : 2JIeKTpoHHas HWHMOpMAaIus : apXuB Hay4YHBIX
KypHaioB. — MockBa : HOUKOH, 2002. — Pe;xxum noctyma : neicon.ru/resources/archive.
— 3arJ. ¢ 3kpaHa. — fI3. pyc., aHrII.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme IO PexBU3UTBHI A0rosopa
n/n (nata, HOMep, CPOK JAelCTBHS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NEHCTBUS — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JEUCTBUSI — OECCPOUHO
2 | Office Standard: noroop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JecTBUS — OECCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JULEH3UOHHBIN 1oroBop Ne 1346 ot
24.12.2024, cpok neucTBHs — 10
31.12.2025
4 | IIporpammMHas cucrema st OOHAPYKEHUS JMIIEH3UOHHBIA JOTOBOP
TEKCTOBBIX 3aMMCTBOBAHHH B y4EOHBIX U Ne 896 ot 12.09.2024
Hay4yHbIX paboTax «AHTUIUIaruat.By3» ¢ 27.09.2024 1o 26.09.2025

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H
Ne - 005CKTOB /15l IPOBEICH NS N Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
n/n | NpPakTHYeCKUX U JJa00paTOPHbIX 3aHATHIA,
NMOMELIEeHHUH I CAMOCTOATEIbHOMI
padoThl o0y4yaouuxcs (HOMep ayAuTOPUH)
Aynutopus BeO-KOH(pEepeHIHil. Crou mpenofaBaTeNbCKUM, IKpaH
VYyeOHast aynuTopus AJis IPOBEICHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
3aHATUH JEKIMOHHOIO THUIIA. TEJIeBU30pa, BeO.Kkamepa, TpaHCIapaHT-
1 VYyeOHast aynuTopus AJis IPOBEICHUS MepeTsHKKa, MUpMa, HAYIIHUKH,
3aHSTHH CEMUHAPCKOIO TUIIA. KOMIIBIOTEP € BbIXOZOM B MIHTEpHET
VYueOHast ayTuTOpHS 111 KypCOBOTO
IIPOEKTUPOBAHUS (BBINOJIHEHUS KyPCOBBIX
pabor).




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX 1 JIa0OPATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

YueOHast ayTUTOPHS JUI IPOBEICHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALUM.

YueOHast ayTUTOpHS AJ1sl IPOBEACHUS
3aHATUN TEKYIIETO KOHTPOJISA U
poMekyTouHol arrectanuu. (3-705)

Aynutopus BeO-KOH(pEpEHIHiA.
VYyebHast ayIuTOpHsL U1 IPOBEICHUS
3aHATUH JIEKIIMOHHOTO THIIA.
VYyebHast ayIuTOpHsL U1 IPOBEACHUS
3aHATUN CEMUHAPCKOIO THIIA.
VYyebHast ayIuTOpHs U1 KypCOBOTO
POCKTHPOBAHUS (BBITIOJTHEHHUSI KYPCOBBIX
pabor).

YyeOHast ayTUTOPHSI U IPOBEICHUS
IPYNIIOBBIX U UHIAUBUAYAJIBHBIX
KOHCYJIbTALUM.

VYyebHast ayIuTOpHs U1 IPOBEICHUS
3aHATUH TEKYLIETO KOHTPOJIS
POMEXKYTOUHOM arrectaruu (2-405)

Cron mpenogaBaTebCKui, YKpaH
TEeNICBU3HMOHHBIN, pOyTep, CTOWKA JUIS
TENeBU30pa, BeO.KaMepa, TPaHCIIapaHT-
HepeTshKKa, IUpMa, HaYITHUKH,
KOMITBIOTEP C BBIXOJIOM B MIHTEpHET.

[Tomemienue uisi caMOCTOSITENBHON pPabOTHI
oOyuaromuxcs (I'-401)

CTOJ'II)I, CTYJIbA, KOMIIBIOTCPhI

[Tomemenue uisi caMOCTOSITENBHON pPabOTHI
oOyuaromuxcs (C-916)

CTOJ'II)I, CTYJIbA, KOMIIBIOTCPhI
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