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1. llesan ocBOEHMSI AN CIMIIJIMHBI

HCJ'DIMI/I OCBOCHHUA JUCHUIIIIMHBI ABIACTCA q)OpMI/IpOBaHI/Ie y 06yqa}om14xc;1 OIpCACIICHHOT'O

OOI1

poheCCHOHATTLHON IeATEIbHOCTH.

(m. 5 O6me#t xapakrepuctukun OOII) cocTtaBa KOMIETCHIMH JJis TOATOTOBKH K

HNHaukaTopbl A0CTHKEHHST KOMIIeTeHI it

Cocmsnmoume pe3yJibTaTOB OCBOCHUSA

Ko JIECKPHIITOPBI KOMIIETeH I
s HaunmenoBanue ( i P )
KOMITETEHIIHH HaumeHoBaHHe HHIUKATOPA
KOMIIETEeHIIMH Kon HaumenoBanmue
JIOCTHIKEHHU S Kon
HHIUKATOpA
CnocobeHn Bunaneer onsiTom
HCIIOJIb30BATh (hopMHPOBAHUS UCXOIHBIX
METO/IbI aHAJIN3a U JTAaHHBIX JJIS pacuera
MO/IETIUPOBAHUS PEXUMOB IEKTPUUECKUX
INEKTPUUECKUX ceTell B COOTBETCTBHU C
OIIK(Y)-3 Lemeil 1 N.OIK(Y)-3.5. OIIK(Y)-3.5B1 NpaBHTaMH
JNEKTPUUECKUX po(heCCHOHATBHBIX
MaIIiH MIPOrpaMMHBIX
KOMILIEKCOB

IIpumensier MmaTeMaTu4ecKui
anmapar U KOMIIBIOTEpHEIE
TEXHOJIOTHH UL PEIIEeHHs 3a1a9
pacuera U aHaJIn3a PeKIUMOB
JIEKTPOIHEPTETHUESCKUX CHCTEM.

OIK(Y)-3.5Y1

YMeer onpenensiTh CoCTaB
00opyIoBaHus
JNIEKTPOIHEPTETHYECKUX
YCTaHOBOK PA3IHYHOTO
Ha3HAYCHHs W €ro
napameTpsbl

OIIK(Y)-3.531

3HaeT MEeTo/IbI aHATN3a
PEXKUMOB DIIEKTPHIECKUX
cereil, pacuera norepb
JJIEKTPOIHEPTUH,
MEpPONPHUSATHS TI0
CHIDKEHHIO I10TEePh

OIK(Y)-3.5B2

Biageer onbiToM aHaauza
U PEryIUpOBaHUS
PEXKUMOB DIIEKTPHIECKUX
ceTeill ¢ MPUMEHEHUEM
npodeccroHaIbHBIX
IIPOrPaMMHBIX
KOMIIJIEKCOB

OITK(Y)-3.5Y2

‘YMeer npuMeHsITh
npodeccroHanbHbIE
HPOrpaMMHBIE KOMITIEKChI
JUISL pacyeTa M aHaln3a
PEKUMOB
3II€KTPOIHEPTeTHUECKUX
cHCcTeM

OIK(Y)-3.532

3HaeT BO3MOXKHOCTH
npo¢hecCHOHATBEHBIX
MPOrPaMMHBIX
KOMILIIEKCOB, TIPABIIa
MOATOTOBKH HCXOHBIX
JTAaHHBIX

I[I/ICL[I/IHJ'II/IHa oTHOCUTCS K Oa3oBoii wactu bnoka 1 y‘IC6HOFO IJ1aHa

IPOTPaMMBlI.

2. Mecto pucuuminnel (moayJs) B crpykrype OOIT

3. Ill1anupyemble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIIMHE

o0Opa3oBaTenbHON

[Tocse ycrenHoro OCBOGHHUs AUCHUILIMHBL Oy1yT c(hOPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

I1anupyemMbie pe3yJibTATHI 00yYeHHs] 110 TUCIUILIHHE Wupukarop

Kox HaumenoBanue JOCTHIKEHHST
KOMIIETCHIIMH
P 1 | IIpuMeHAITh HHXKECHEPHBIC 3HAHUS, COBPEMEHHBIC METO/BI i HHCTPYMEHTBI M.OTIK(Y)-35.




WH)KEHEPHOU JIEATEIbHOCTH AJIs PELICHUS 3a/1a4 pacyéTa U aHaJIN3a PEKUMOB
9NEeKMPOIHEP2EMULECKUX cucmem u cemell.

PJ2

PaccuutsiBath u IMMPOCKTUPOBATDL 3/1eKmpuiecKue cenu.

TL.OTIK(Y)-3.5.

P13

[TpyuMeHATh COBPEMEHHBIE METOABI 1 HHCTPYMEHTBI IPAKTUYECKON
WH)KEHEPHOU JIE€ATEIbHOCTH IIPH INIAHUPOBAHUU U IIPOBEICHUU
BBIYHCIIUTEIILHOIO OKCIIEPUMEHTA [ ONIPEAEIICHUS IIapaMETPOB U
XApPaKTEPUCTHK 2TEeKMPOIHEP2eMUYecKUx Cucmem u cemel.

TL.OTIK(Y)-3.5.

P/ 4

BrimmonaaTs 06pa60TKy H aHAJIN3 JAHHBIX, ITOJYYCHHBIX IIPHU UCCICA0OBAHUAX
PCKUMOB 2JIEKMPOIHEepceMUUECKUX cCucmem u cemell.

WL.OTIK(Y)-3.5.

OHCHO‘IHBI@ MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arTeCTaluu NpcACTaBJICHLL B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIIMHBI.

4. CTpyKTYpa M cojiep:KaHue TUCHUIIHHbI
OcHoOBHBIE BU/IbI Y4eOHOMH J1eSITeJIbHOCTH

Pa3nenbl I CHUIIHHBI DopMupyemblit Buasbl yuedHoii 1esTeIbHOCTH Oobem
pe3yJbTaT BpeMeHM, Y.
o0yueHus no
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Paznen 6. PerysimpoBanue PA1, P2, | Jlekuuu 4
HaNPSAKEHUA PJ13, P/14 IIpakTrueckue 3aHsATHS 2
JlaboparopHbIe 3aHATHS 6
CamocrosiTenpHas pabora 10
Paznen 7. Ilotepu 3nekTpuyeckoii | P11, P/12, | Jlexuuu 2
JHEPrum PJ13, P/14 [IpakTrueckue 3aHsATHUs 4
JlaGoparopHsble 3aHATHS -
CamocrosTenbHas padora 10
Pa3nen 8. [IpoexTupoBanue P11, P2, | Jlekuun 2
JIEKTPUYECKHUX ceTel PJ13, P/14 [IpakTrueckue 3aHsATHS -
JlabGoparopHsble 3aHATHS -
CamocTosiTenbHas paboTa 70

Coneprkanue pa3iesoB AUCITUTUTHHBL:

Pasnen 1. Ocnosnuie nonoscenun Kypca

Onexmposnepeemuueckas cucmema (DIC) kak noocucmema MONIUBHO-IHEPLEMUYECKOSO
komnnexca. OcHosHvle mepmunbl u onpeoenerus. Knaccugukayus nompedbumenei no cmenenu
Haoéxchocmu  2nekmpocHabxcenusn.  Knaccugurkayua — snexkmpuyeckux — cemeu.  Ilonamue
HOMUHAIbHO20 Hanpsaxcenus. Kraccol Homunanenvix  Hanpsowcenui. 0630p  HOpMamugHo-
MexHu4eckou 0OKyMeHmayuu.

TeMmbl JIeKIHN:
1. OcHoBHBIE MOJOXKEHUS KypcCa.

Tembl NpaKTHYECKUX 3AHATHI:
1. BeiOop KoH(pUTypalK 3JIEKTPUUECKON CETH.

Paznen 2. Koncmpykmuenas uacms 6030yWHbIX U KAOEIbHBIX TUHUIL 1eKmpPonepeoauu

Bozoywnaa nunus  snekmponepedauu. Onpedenenue 030VWHOU JUHUU  IJIEKMPONepeoayu.
OcHogHble 21emenmbl U KOHCMPYKMUBHbIE XAPAKMEPUCMUKU 8030VULHBIX IUHULL J]IeKMPOonepeoayi.
Tpebosanus, npeovsasisemvie K koncmpykyuu. Ilposoda, uzonayus, apmamypa u ONOpbl
8030YVWHbIX TuHUL. Mapruposka npo8o0os 8030YWHbIX TuHUlL dekmponepedayu. Kabervnas tunus
anekmponepedayu. Onpedenenue KabenrbHoU TuHuY d1ekmponepedauu. Knaccugurayus xabenvhvix
JuHUL nexkmponepedayu. Mapkuposka kabenel.

TeMbl JeKINA:
1. KoHCTpyKTHBHAs 4acTh BO3YIIHBIX U KaOEIbHBIX JIMHUN 3JIEKTpONepeayu.

Tembl NpaKkTHYECKUX 3AHATHIA:
1. BwiOop ceueHMil MNPOBOAOB BO3AYIIHBIX JIMHUH d3JeKTpornepenaud. BeimonHnenue
HE0OXO0IMMBIX IPOBEPOK BHIOPAHHOTO CEYEHMUSI.

Paznen 3. Cxemuvt 3ameuieéHus, XapakmepucmuKu u napamempbslt IJ1EMEHmMOo6
djleKmpuuecKux cemeil IHepcocucmem

Cxemvl 3amewjenus u napamempwsi aunuti dnekmponepedauu. Cxemvl 3ameweHuss U napamempol
O0OHOYENHOU MPAHCHOHUPOBAHHOU B8O30VWHOU JUHUU C Hepacujeniéunol ¢azou. Cxemol
3amewjeHus U napamempsbi 0OHOYENHOU MPAHCHOHUPOBAHHOU 8030VUHOU JUHUU C PACUWENIEHHOU
Gaszou. Cxema 3amewenus xabenvHou aunuu. I[lomepu mowHOCmMU 6 6030VWHOU JUHUU
anexmponepeoadu. [lomepu mownocmu 6 KabenbHOU TUHUU dIEKMPONepPeoayu.

Cxema 3amewenuss 08yxobmomouno2o mparcgopmamopa. Cxemvl 3ameweHus mpéxooMomoyHo20




mpancopmamopa u  asmompancgopmamopa. Ilomepu mowHocmu 8 08YXO0OMOMOUHBIX
mpancghopmamopax.  Ilomepu — mowmocmu 6 mpéXOOMOMOUHBLIX — mpauncopmamopax — u
asmompancgopmamopax. Mapkuposxa mpancgopmamopos u aemomparcphopmamopos.

Mooenu naepyzok 6 pacuémax ycmauosueuuxcs pexcumos. Cnocobvi 3a0anus HaAcpy30K Hpu
pacuémax pescumos snexkmpudeckux cemeti. I paguxu snekmpuueckux Haepyzok. Buowi epaguxos
Hazpy30K. Xapaxmepucmuxu paghuxkos Hacpy3ox.

TeMbl JeKIMMH:

1. Moaenu TuHUH 3JIEKTpONepeIayun.

2. Mopenu TpanchopMaTopoB U aBTOTpaHC(HOPMATOPOB.

3. Mopenu Harpy3oK B pacuérax yCTaHOBHUBIIMXCS PEKUMOB.

TeMbl NpakTUYeCKUX 3aHATHIA:

1. Ompenenenue mapaMeTpPOB CXEMbl 3aMEIICHUS BO3JIYIIHOW U KaOelnbHOW JWHUU
anekTponepenaun. OnpeaeneHre napaMeTpoB BO3IYIIHON TUHUH C pacilerIEHHON (a3oil.

2. Onpenenenne apamMeTpoB CXEMBI 3aMeIIeHUs TparchopmMaTopos u
aBTOTpaHCPOPMATOPOB.

3. Onpenenenre mOTeps MOMIHOCTH B 3JIEMEHTAX AJIEKTPHUYECKON CETH.

Ha3zBanus ja6opaTopHbIX padoT:
1. ®opmupoBaHMEe HCXOTHBIX NAaHHBIX M CO3JaHHE PACUETHBIX MOJENel pagualbHON U
KOJIBLIEBOU 3JIEKTPUYECKUX CETEM.

Paznen 4. Pacuémul ycmano8usuiuxca pexcumos 31eKmpudecKux cemeil

Obwue nonoscenus. Pesxcum snexkmpuueckoi cemu. Hopmanvueiti pestcum. Ycmanosusuiuecs
peosicumel. Llenu pacuéma ycmanosusuwezocs pesxcuma. Pacuém pedcumos 1unull snekmponepeoayi.
Pacuém peswcuma nunuu 2nexkmponepedayu no uU38eCMHbIM MOKY U HANPNCEHUIO HAZPY3KU.
Bexmopnvie ouazpammel mokoe u Hanpsicenui. Pacuém pedcuma nunuu snekmponepeoayu no
3QA0aHHBbIM NAPAMEMPAM Ha2py3Ku u ucmouHuxa. [lonamus nadenus u nomepu HaANPANCEHUs.
Onpedenenue pacuémmnoti Hazpy3Ku y3ia snekmpuyeckoli cemu. Onpeoenenue 0elucmeumenbHo20
HANPAJICEHUsl HA CMOPOHE HU3We20 HAnpAdicenus noocmaunyuu. Pacuém peswcumoe 3amxHymovix
anexmpuyeckux cemeu. Pacuém pesicuma npocmotil 3amkHymoii (Koivyegotl) cemu.

Pacuém peorxcumos cnoowcnvix anekmpuueckux cemei. OcHOBHble MemMOObl pacuéma peiCuMos
CHLOJCHBIX INEeKMPOIHEP2emuyeckux cucmem u cemei. Ilpozpammmvle Komniekcwl 01 pacuéma
pedcumos snekmpudeckux cemeu. B6oo ucxoonvix oannvix u pacuém pescuma.

Tembl JeKkumii:

1. Pacuér pexuMoB JMHHUHN eKTponepeaayn. Pacyér pexxuma JIMHUM 3JIEKTpONepeiadn 1o
W3BECTHBIM TOKY U HAIIPSKEHUIO HATPY3KU.

2. Pacuér pexuMa JMHMU IO 3aJlaHHOW MOIIHOCTH HArpy3Kd U HANpsDKEHUIO0 UCTOYHUKA.
Pacuér pe:xnMoB paguanbHbIX MEKTPUUYECKUX CETEH.

3. Pacuért aneKkTpruecKkoi ceTH ¢ pa3HbIMU HOMUHAJIBHBIMU HANIPSDKEHUSIMH.

4. Pacy€r pexkMMOB 3aMKHYTBIX JJIEKTPUYECKUX CETeH.

5. Pacu€r pesxuMoB CII0KHBIX JIEKTPUUYECKHUX CEeTEeH.

Tembl NIPaKTHYECKUX 3AHATHI:

1. Onpenenenne nMoTeps M MaJACHUS HANPSDKCHHS B DJIEMEHTAX AJICKTPUYECKOMN ceT. Pacdér
peKuMa paianbHOM IMEKTPUUECKOM CeTH METOIOM IOCIIEA0BATEbHBIX MPUOIMKEHHH.

2. Pacuér pexxnMa paauambHON DJIEKTPUYECKOH CEeTH 10 3aJaHHBIM TapaMeTpaMm B y3Iie
Harpy3ku. Pacuér pexxuma paguanbHOM DJIEKTPUYECKOM CETH IO 3aJaHHBIM IapaMeTpaM B
y3J1€ IATaHUS.

3. Pacuér pexxuma 3J1eKTpUUECKOM CeTH ¢ pa3HbIMU KJIJaCCaMU HOMHHAJIBHBIX HAIPSKEHUH.



4. PacuéT NOTOKOB M MOTEPh MOIIHOCTH B 3aMKHYTBIX JJIEKTPUYECKHX ceTsAX. Pacuér
ANEKTPUYECKON CETHU C IBYCTOPOHHUM ITUTAHUEM.

Ha3panus 1abopaTopHbIx padoT:

1. Co3ganme mUGpPOBBIX MOJEICH paauadbHONM M KOJBIEBOW JJICKTPUYECKUX CETeH B
nporpaMMHOM KoMmiuiekce «RastrWin3y. Pacuér pe:xxuMoB MakCHUMaIbHBIX HATPY30K U CEPUU
PEMOHTHBIX PEKHUMOB, BHIOOP MEPONPUATUIN IO PETYIUPOBAHUIO HAIPSKEHHUS.

2. Pacuér pexunma MHHMMAIbHBIX HAarpy30K B pPaHaIbHONH M 3aMKHYTOW HJIEKTPUYECKHX
cetsx 110-220 kB, BBIOOp MepONpUATHI TO PETYIMPOBAHHMIO HAIPSKEHUS W CHIDKECHHUIO
IIOTEPb MOIIHOCTH.

Pasznen 5. banancol mownocmeit

TeMbl JeKIMMH:
bananc axmuenou mowmocmu u e2o céia3v ¢ yacmomou. Ilepsuunoe, emopuynoe u mpemuuroe
pe2ynuposanue yacmomul 8 3Hepeocucmeme. bananc peaxmuenou mowmocmu u e2o0 ce:A3b ¢
Hanpsidcenuem. Mcmounuxu u nompedumenu peakmusHou mowHocmu. Bvlpabomka peakmusHOl
MOWHOCMU HA 2lekmpocmanyusx. Buvlpabomka u nompebienue peakmusHOU MOUWHOCHU
KOMNEHCUPYIOUWUMU YCMPOUCMBAMU.

TeMBI JeKINH:

1. bananc axkTMBHOM MOIIHOCTH M €ro CBsI3b C 4acToTol. PerymupoBaHue 4acToThl B
JYHEPrOCUCTEME.

2. bananc peakTHBHON MOIIHOCTHU M €T0 CBSI3b C HAIIPSDKEHHEM.

3. BplpaOoTka peakTHBHOI MOIIHOCTH Ha 3JEKTpOCTaHUMAX. BwlpaboTka u morpebieHue
PEaKTUBHOM MOIIHOCTH KOMIIEHCUPYIOIIUMH YCTPOUCTBAMM.

TeMbl NpakTUYECKUX 3aHATHIA:
1. CocraBnenue 6anaHca MOIIHOCTEHN. BBIOOpP MOITHOCTH KOMIEHCHPYIOIIHUX YCTPOHCTB.

Pa3nen 6. Pecyiuposanue nanpssicenus

Obwas xapakxmepucmuxa pexcuma Nno HANPAXCEHUI0 U CHocob08 e20  pecynupo8aHusl.
Pecynuposanue nanpsagcenus ¢ nomowpio y3n06blX U JUHEUHbIX PeyIupyiouwjux yCmpoucme.
Ipunyunel pe2yniupo8aHus HANPANCEHUs 8 pACNPeOeIUMeNbHbIX CeMmsix.

TeMbl JeKI N

1. PerynupoBaHue HamnpsKEHUS C MOMOLIBIO Y3JIOBBIX M JIMHEMHBIX PETyJIUpPYIOLIUX
YCTPOMCTB.

2. IlpyuHIMIIBI pETYIUPOBAHHS HATIPSOHKSHUS B PACIPEACTUTEIbHBIX CETAX.

Tembl IpaKkTHYECKUX 3AHATHIA:
1. Pemenue 3ajjau Mo peryIvpoOBaHUIO HAMPSHKEHUS.

Ha3panus 1abopaTtopHbIX padoT:
1. llpumeHeHre KOMITIEHCUPYIONTUX YCTPOMCTB KaK CPEJCTB PEryJupoBaHus KO3 UIIMEHTA
MOIIIHOCTH U HAIPSKEHUS.

Paznen 7. Ilomepu anexmpuueckoii snepeuu

Knaccuguxayuss nomepv  anekmposuepeuu. Memoovl pacuéma nomepsb  1eKMpPOIHEPIUU.
Meponpusamus no cHudxcenuio nomeps 21eKmpOIHEPSUL.

Tembl Jiekumii:
1. Knmaccuduxaiyst 1 METoAbl pacuéTa MoTeph ICKTPOIHEPrur. MeponpHusTHs 10 CHUKEHUIO



MOTEPh ANEKTPOIHEPTHH.

TeMbl NpakTUYeCKUX 3aHATHIA:
1. Pacuér norepp 37€KTPUUECKON SJHEPTUHU.

Paznen 8. Ilpoexmuposanue rnekmpuyeckux cemeii

TeMmbl JIeKIHM:
3aoauu npoexmuposanusi. OcHo6Hble MeXHUKO-IKOHOMUYecKue noxazamenu. Kpumepuii evibopa
ONMUMANBLHO2O0 8APUAHMA INEKMPULECKOU Cem.

TeMmbl JIeKIHM:
1. [IpoekTupoBaHUE IEKTPUUECKHUX CETEH.

TemaTHKa KypcoBOro mpoeKkTa
[TpoektupoBanwue snekTpudeckoit cetu 220/110 kB (ncxoaHbie qJaHHBIC — 110 BAPUAHTY)

B kypcosom npoexme «llpoexmuposanue snexkmpuyeckou cemu 220/110 kBy pewaemcs 3adaua
NPOeKMupoB8aHusi 6HO8b coopydicaemoti nekmpudeckou cemu 220/110 kB, numaemoti om 00H020
UCMOYHUKA IJIeKMPU4ecKou sHepeuu. B coomeemcmeuu ¢ 3a0anuem peuiaemcs KOMnieKe 60Npocos
MeXHU4ecK020, MexHOI02UYeCKO20 U IKOHOMULECK020 XapaKmepa.

Buinonnenue omozo npoexma neobxo0umo Ons  3aKpenieHus meopemudeckux 3HAHUU U
npuobpemenus NPAKMUYECKUX HABbIKO8 NPOEKMUPOBAHUSL U PACUEMA PENCUMO8 INeKMPUUECKUX
cemeli. Bvinonnsemvie pacuémol A61510MCcs UHOUBUOYATLHBIMU OJISL KAHCOO020 CIMYOEHMA.

BapuaHT HCXOTHBIX TaHHBIX (TadJ1. 1-5) 1UIsi BHINOJTHEHUS KYPCOBOTO ITPOEKTA
onpeneasiercs Mo nepBbIM TpéM OykBaM GaMuJIMM ¥ MHUIHAJIAM CTYCHTA.
Hanpuwmep, crynent MBanoB Cepreii [letpouu Oyaer umets mmdp 3aganus UBACII.
370 03HayYaeT, uyTo U3 Tabia. 1 MCXOIHBIX TaHHBIX K COOTBETCTBYIOILEMY
WHIMBUIyaTbHOMY 33[aHUIO CIIeyeT B3STh BapraHT — M, u3 Tabim. 2 — B, u3 tabn. 3 — A,
n3 1aba. 4 — C, u3 Tabm. 5 —I1.

Ecau ¢gamMuaus cocTouT u3 0HOI WK ABYX OYKB, TO B KauecTBe BTOPOii
TpeThbeil OyKBBI cienyeT B3ATh OykBy A. Eciin HeT BTOpOro nHMnmaJja, To B
KayecTBe NATOoH OYKBbI cilefyeT B3SITh OYKBY A.

Hcxonuple paHHbBIE JUIsL BBIOJHEHUS KYpPCOBOI'O IPOEKTa IPHUBEAEHBI B ISATH TabIuIax
(tabm. 1-5). 3agaHbl KOOPAMHATBI TOYEK, COOTBETCTBYIOIIWE MOJOXKEHHIO HCTOYHUKA
MUTaHUS W TOACTAaHUMH B NPOCTPAHCTBE, MacIITad, aKTHBHBIE MOIIHOCTH B PEXUME
MaKCUMAaJIbHBIX HAarpy3okK, KO3(Q@HIHMEHTHl MOIIHOCTH, AKTUBHBIE MOIIHOCTH B pPEXKUME
MUHUMAaJIbHBIX Harpy30K (B MPOLIEHTaX OT aKTHUBHBIX MOIIHOCTEN B peXXMME MaKCHUMaJIbHBIX
Harpy3ok), BpeMs HCIOJb30BaHUS MaKCHUMAaJbHOW HArpy3Kd, HalpsDKEHHE Ha HCTOYHHKE.
Koadduument Kk mokaspiBaeT MNpoueHTHOE cojepkaHue siaekrponpuémuukoB [ u 11
KaTeropuil B COCTAaBE KOMIUIEKCHOM HAarpy3ku mojacTraHuud. HoMuHanbHOE HampsKeHHE
anekrponpuémunkos U =10 kB.

Tabonuma 1
Hcxonuble nanuble 11 noacranuuu 1

BapuaHTsI AB BIl | EEX3 | MIAK | JIM | HOI | PCT | Y®X | LUIII] | BIbDIOS
X, cM 6 6,5 7,0 75| 80| 75 6,5 7,0 6,0 8,0
V,cMm 1,5 1,0 0,5 00| 15| 1,0 0,0 15 0,0 0,0
P 40 50 60 70 80 90 100 110 110 110
max

MBt




T 120 3800] 4000] 3800 4000 3800] 4000| 4200] 4400| 4600 4800
COSQ 0,78] 0,79 080 0,81] 0,82 081| 0,80| 0,79 | 0,78 0,80
Ky % 100 | 100 | 80 80 | 100] 100 | 80 80 100 100
Tabnuua 2
Hcxonusle nanHble 11 IOACTAHIINN 2
BapuaHTh! AB Bra | EEX3 | UMK | JIM | HOII | PCT | Y®X [ LUIULL | BIb3IOSI
X, cm 25| 30| 35| 40 | 45| 25 | 30 | 40 45 35
V, cm 45| 40 | 35 | 30 | 25| 25 | 30 | 40 45 45
Pax 14 15 16 17 | 18| 19 20 21 22 23
MBT
T 2400 | 2600 | 2800 | 3000 | 3200] 3200 | 3000 | 2800 | 2600 2400
max yac
COSQ 075 075 ] 0,79 | 0,77 [ 0,75] 0,77 | 0,79 | 0,77 | 0,75 0,77
K. % 30 40 50 30 | 40 | 50 30 40 50 30
Tabnuma 3
Hcxonuble naHHble 11 MOACTAHIINY 3
BapuaHTsl AB Br | EEX3 | UMK | JIM | HOII | PCT | Y®X [ LUILLL | BIb3IOS
X, cm 50| 65| 50| 60| 50| 65| 50| 6,0 6,0 5,5
V, em 70| 70| 50| 50| 65| 65| 55| 55 5,0 6,5
Prax > MBr| 29 28 27 26 | 25| 24 23 22 21 20
Tipax ac | 6200| 6300 | 8000 | 7900 | 7800/ 7700 | 7600 | 7400 | 7200 7000
Coso 0,84| 0,82 | 080| 0,82| 0,84 086 | 084 | 082| 0,80 0,82
K % 70 75 60 65 | 70| 75 60 65 70 75
Tabnuma 4
I/ICXOI[HLIG JAaHHBIC OJIA IMOACTAHIINU 4
BapuaHTsI AB Br | EEX3 | UMK | JIM | HOII | PCT | Y®X [ LUIULL | BIb3IOS
X, oM 80| 100| 100] 80| 90| 90| 90| 80 10,0 9,5
V, oM 45| 45| 25| 25| 35| 45| 25| 35 35 4,0
Prax,MBr | 100/ 100| 80| 80 [ 110 110| 90| 90 8,0 8,0
T 420 5300| 5000| 4700| 5300| 50000 4700| 5300| 5000| 4700 5300
COS® 0,80/ 0,78 0,76 0,80| 0,78 0,78 | 0,78| 0,76 | 0,80 0,82
Ky % 20 30 40 0 0 0 0 20 30 40
Tabmauua 5
[TapameTpsl cHCTEMBI U pEKUMA
BapuaHTh!I Ab | Br | E&3 | MUK | JIM | HOII | PCT | VOX | UL | BIbDIO
X, cM 00| 00| 00100 30/ 70| 110| 120] 11,0 3,0
V, cM 00| 30| 70190 10,00 10,0| 80 | 4,0 0,0 0,0
Upscmax' KB | 246| 242| 238 | 242 | 246| 240 | 244 | 249 | 242 238
Upsemin' ¥B | 227| 235| 229|237 | 231 233 | 225 | 225 | 229 229




Cosp 0,90/ 0,91 0,91 0,90 0,92/ 093| 090 ]| 0,92 0,9 0,92
Prin» % ot

50| 51 52 50 51 52 45 50 55 50
Prax
Macmrad, km/cM 10 10 15 15 15 15 20 20 10 10

5. Opranu3amnusi CaMoCTOSITeJIbHOW PadoThl CTY/IEeHTOB

CamocrosiTenbHast paboTa CTyIEHTOB MPU U3YYEHUH JUCIHUILTUHBI (MOIYJIsl) IPeayCcMOTpeHa

B CJICIYIOIINX BUJaX U opMax:

paboTa C JEKIMOHHBIM MaTEpUajIOM, MATEPHAIOM IPAKTUYECKHUX 3aHATHH, JJaOOpaTOPHBIX
paboT, TOMCK ¥ aHAINU3 UCTOYHUKOB HH(POPMALIUH 110 TEME KYPCOBOTO MPOEKTA,

paboTa B OHJANH-Kypce (M3y4yeHHE TEOPETUUYECKOI0 MaTepuaia, BHIIOJHEHUE 3aJaHui U
KOHTPOJIMPYIOLUX MEPONPUATHI);

U3y4€HHE TEM, BBIHECEHHBIX HA CAMOCTOSTEIbHYIO PalboTy;

HOJTrOTOBKA K J1a00paTOpHBIM paboTaM M MPAKTUYECKUM 3aHATHUSM;

BBINOJIHEHHE OTUYETOB 10 JIAOOPATOPHBIM paboTaM, pellieHHe NIPAaKTHYECKUX 3a/1a4;
BBINOJIHEHHE KYPCOBOI'O IIPOEKTA;

HOJrOTOBKA K OLIEHUBAIOIIUM MEPONIPHUATHUSIM.

6. YueOHO-MeTOAMUECKOE U HH(POPMAINIMOHHOE 0DecTieYyeHne TUCIHIJIHHbI

6.1. YueOHO-MeTOAHMYECKOE 0O0ecieueHne

OcHoBHas nUTEepaTypa:

1.

JIpikuH, AHaTONMid BiaagumMupoBud. DIIeKTPOIHEPTeTHUECKUE CUCTEMBI U CETH: Y4eOHUK IS
By30B / A. B. JIsikun; HoBocuOUpCKuii TOCy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
(HT'TY). — Mocksa: FOpaiit, 2019. — 362 c.: uin. — YHusepcutetsl Poccun. —
bubnuorp.: c. 329-332. — TekcT : HEMOCPEICTBEHHBIH .

DIIEKTPOIHEPTETUUECKHUE CUCTEMBI U CeTH : yueOHoe nocooue / O.M. Jlapun, B.W. bupronun,
A.H. Topnos [u ap.]. — 3-e u3a. — Mocksa : UHOPA-M, 2019. — 130 c. - Tekcr :
sanexktpouHbIi. - URL: https://new.znanium.com/catalog/product/1058860 (mara obparieHus:
19.06.2019)

JlonoaHUTENbHAS IUTEpaTypa:

1.

Kapanersn, . I'. CipaBo4HUK 110 MPOEKTHUPOBAHUIO SJIEKTPUUECKUX CETEH : CIIPaBOYHUK /
N. T'. KapanersH, /. JI. ®aitoucosuy, . M. lanupo ; nox pepakuueit J1. JI. daitbucosuya.
— 4-e, u3n. — Mocksa : DHAC, 2017. — 376 ¢. — ISBN 978-5-4248-0049-8. — Texkcr :
SNEeKTpOHHBIN //  Jlanb @  2nekTpoHHO-OMOnMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/104578 (nara ob6pamenus: 28.05.2020). — Pexxum moctyma: mms
aBTOPU3. MI0JIb30BATENEH.

banakos [O.H., IIpoektupoBanue cxem 3JIEKTPOYyCTAHOBOK : ydeOHOE mocoOue it By30B /
I0.H. banakos, M.III. Mucpuxanos, A.B. Illyntos - M. : M3aarensckuii njom M9OU, 2016. -
Texcr : onektponnbii // DbC "Koncymerant crygenta" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785383010136.html (mara oOpareHus:
19.06.2019). - Pesxum 10CTyMA : 1O MOJIITHCKE.

KopotkeBuu, M. A. Dkcrmyaraius dJeKTpudeckux ceteit : yueOHuk / M. A. KopoTkesuu.
— 2-¢ u31., uctp. U Jgoin. — MuHck : Bemmiimas mkona, 2014. — 350 ¢. — Texker :
ANeKTpoHHBIH //  JlaHb : ANEKTPOHHO-OMONMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/65617 (mara obpamiernus: 19.06.2019).

— Pexum nocryna: 1 aBTOpu3. MOJIb30BaTENICH.


https://new.znanium.com/catalog/product/1058860
http://www.studentlibrary.ru/book/ISBN9785383010136.html
https://e.lanbook.com/book/65617

4. AmnannueBa, CBermana CeMeHOBHA. DJIEKTPOIHEPTETHUECCKUE CHCTEMBI U ceTH. [Ipumeps! u
3amauyn: ydebnoe mocodbme s By3oB / C. C. AnanmueBa, C. H. Illemtor; Ypansckuii
dbenepanbupiii yHuepeutet (YpdVY). — 2-e uzn. — Mocksa; ExatepunOypr: FOpaiit Uzn-
BO Ypanbckoro yH-Ta, 2018. — 178 c.: mn. — YuuBepcutetsl Poccun. — bubnmorp.: c.
176-177.. — ISBN 978-5-534-07672-1. — ISBN 978-5-7996-1784-4. 1 5k3

6.2. UudopmanmonHoe odecnevyeHue

1. HudopmannonHo-crpaBounbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/

2. Hayuno-anekrponHas oubnmoreka ELIBRARY.RU - https://elibrary.ru/defaultx.asp

3. DnekTpoHHO-0MOIMOoTeuHas crucTeMa «KOHCYIbTaHT CTYACHTa»
http://www.studentlibrary.ru/

4. DnexTpoHHO-OMOMMoTeuHas cucrema «Jlaup» - https://e.lanbook.com/

5. DnekrponHo-0uOIMOTeuHas cucrema «tOpaiT - https://urait.ru/

6. DnexrporHO-OMOIMOTeuHast cucteMa «ZNANIUM.COM)» - https://new.znanium.com/

7. DNEeKTpOdIHEPreTHUECKUE CHCTEMBI U ceTH: 3eKTpoHHbIi Kype / H. I1. @uxkc, H. JI. Bauesa;

Hanmonanehseiii uccnenoBatenbekuii Tomckuii nmonurexuuueckuid yauepcuter (TITY),
Ouneprernyeckuid nHcTUTYT (DHUH), Kadenpa snexTpudeckux cereil M 3IEKTPOTEXHUKU
(OCud). — DOmnektpon. ngan. — Tomck: TPU Moodle, 2014. — 3arnaBue ¢ skpaHa. —
Hoctyn o JIOTUHY 51 apoJIko.
Pesxxum noctyma: http://stud.Ims.tpu.ru/course/view.php?id=346.

JluneH3noHHOE TporpaMMHoe obecrieueHre (B cooTBeTcTBHM ¢ IlepeuHeM JIMIIEH3MOHHOTO
nporpaMmMHoro odecnedenus TIIY):
1. Rastr Win 3 — Axkanemuueckasi TULEH3US.

7. OcoOble TpeGOBaHUS K MATEPUATbHO-TEXHUYECKOMY 00ecredeHUI0 TN CIHIIMHbI

B yueOHOM mporecce UCHONB3yeTCs clenyoomee jaboparopHoe 00OpyAOBaHUE IS

IMPAKTUYCCKHX U na60paT0pme 3aHATHI,
Ne HanmenoBanue cnenuajibHbIX IIOMEIICHH I HanmenoBanue 000pyoBaHus

1. AynuTtopus IUTs IPOBEICHHS YIeOHBIX 3aHATHI BCEX TeneBuzop — luir,
THUIIOB, KypCOBOTO IPOEKTHPOBAHUS, KOHCYJIbTAINH, KOMITbIOTEpHI — 13 1mT.
TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOUHOM aTTecTalun
(yuebnas maboparopus)

634050 r. Tomckas o6iacth, ToMck, ynuna Ycosa, 1.7,
yuebnbIi kopryc Ne8, aymuropus 250

PabGouast mporpamma coctaBieHa Ha ocHoBe OOIIeH XapaKTepuCTUKH 00pa3oBaTelbHON
nporpamMmbl 1o HanpasneHuto 13.03.02 Dnekrposnepretnka u anektporexHuka [/  OOII
Onekrposnepreruka (mpuéma 2020 r., ouHas popma 00yUeHUs).

PaspaboTuuxk:
JlomicHoCTh Crenens, 38aHne OUO
Houent 023 K.TIE]I. H. Oukc H.IL.

IIporpamma omobpeHa Ha 3acelaHHM OTAETEHHS DJIEKTPOSHEPreTHKH M 3neKTpoTexHuk: MIID
(mporokou ot 25.06.2020 r. Ne 5)

H.o. 3aBenyromero xadempoit —
PYKOBOJUTENS OT/CNCHHS Ha IpaBax Kapexpel,
/)

K.T.H.

A.C. HUBamyTeHKo



http://kodeks.lib.tpu.ru/
https://elibrary.ru/defaultx.asp
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/
https://new.znanium.com/
http://stud.lms.tpu.ru/course/view.php?id=346

JIner u3mMeHenuii padoveii mporpaMMbl JMCHUIIIHHBI:

Yuebnblii Conep:xanue /u3MeHeHUe O0cy:x1eHo Ha
roj 3acegannu 093
2021/2022 1. OGHOBIEHBI LIETH U pe3yabTaThl OcBOeHUs nuctmiuabl | Ot 11.05.2021 1.
yueOHblii ron | 2. O6HoBHeHO 1O B paboueii mporpamMMe TUCIIMILTAHBI Ne 6/1
3. OOHOBJIEH niepedueHb TPodheCcCHOHANBHBIX 0a3 TaHHBIX U
MH(QOPMAIMOHHO-CIIPABOYHBIX CUCTEM.
4. OOHOBIIEH CITUCOK JINTEPATyPHI
5. OGHOBIICHO conep KaHNe Pa3IeIOB TUCITATIINHEL.
2022/2023 1. OGHoBneH nepeyeHs npodeccuoHanbHbIX 0a3 JanHelXx 1 | OT 29.06.2022 1.
y4eOHBIA To1 | HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM. Ne 6

2. OOHOBJIEHO COJIEpXKAHKE PA3AETIOB AUCIIUILINHEIL.




Ilpunoxenne

Honomnume nynkm « 1. Llenu océoenust oucyuniunvly u «3. [nanupyemole pe3ynomamol 00yuerus

1O OUCYUNTIUHE» HACMOosiell pado4ell nPo2PaMMbL U ULONCUMD 6 CLeOYIouel PeOaKyuiL:

1. Ilesn ocBOEHMSI AU CIMIIJIMHbBI

[ensiMu OCBOEHUS TUCIMILINHBI SBISIETCS (POPMUPOBAHUE Yy O0YUAIOIINXCS OMPEIEICHHOTO
OOII (m. 5 O6meit xapaktepuctuku OOII) cocTtaBa KOMIETCHIMH JJIs TOATOTOBKH K
poheCCHOHATTLHON IeATEIbHOCTH.

I/IH[ll/lKaTOPLI JIOCTHKEHUsI KOMIeTeHI[HI

Cocrapisioniue pe3yJbTaTOB 0CBOCHHS

Kon (1eCKpPHNITOPBbI KOMINIETEHIHH)
HaumenoBanue
KOMIIeTeHI[HH HaunmeHoBanue
KOMIIETEeHIIMH Kox HaumeHoBanue
HHANKATOPA JOCTHKEHUS Kon
HHAUKATOpa
Cnocobex IMpumenser
HCIIONB30BaTh MaTeMaTHYeCKHi anmapaT
METO/IBI aHAJIN3a U 1 KOMIIBIOTEPHEIE Brianeer omsiToM opMupoBaHHs
MOZEITHPOBAHHS TEXHOJOTHU JJISI PEIIeHHs HCXOMHBIX JaHHBIX IS pacdeTa PexKUMOB
OIIK(Y)-4 INEKTPUYECKHX N.OIIK(Y)- 3aj1a4 pacyera U aHaJIu3a OIIK(Y)- 9JIEKTPUUECKHUX CeTell B COOTBETCTBHU C
- nemnen u 4.5. PEXUMOB 4.5B1 IIpaBHIaMHU IPO(HECCHOHATBHBIX
INEKTPUIECKHX UIEKTPOIHEPTETHUECKHX MIPOrPaMMHBIX KOMILIEKCOB
MalIuH CHCTEM.
YMeerT omnpenensTs cocTaB 000pyI0BaHHS
9JIEKTPOIHEPTETHUECKHX YCTAHOBOK
OIIK(Y)- TPO3HEP y
45Y] Pa3INYHOrO Ha3HAUCHUS U ero
' rapaMeTpsl
3HaeT MeTO/Ibl aHAIN3a PEXKUMOB
IEKTPUYECKHX CeTell, pacuera noTeph
OTIK(Y)- P > P P
4531 9JIEKTPOIHEPTUH, MEPONIPUSTHS 110
' CHIDKEHUIO TI0TePh
Braazeer onplToM aHagu3a U
PETyINPOBAHUS PEKUMOB JIEKTPHIESCKHX
OIIK(Y)- ceTell ¢ IPUMEHEHUEM
4.5B2 po¢eCCHOHANBHBIX MTPOrPAMMHBIX
KOMILIEKCOB
YMeeT IpUMEHSTh IPO(heCCUOHATBHBIE
MporpaMMHBIe KOMIUIEKCHI [UIS pacdeTa u
OINK(Y)- aII{)anEm €KHIMOB P
45y2 P
9NIEKTPOIHEPTEeTHUECKHX CUCTEM
3HaeT BO3MOXKHOCTH NPO(GECCHOHATBHBIX
OIIK(Y)- MPOrpaMMHBIX KOMIUIEKCOB, ITPaBUIIa
4.532 MTOATOTOBKHU UCXOHBIX JaHHBIX

3. Ilnanupyemblie pe3yJIbTaThl 00y4eHHs 10 JUCIUIITIHHE

ITocrne ycrenHoro OCBOGHUs AUCHUILIMHBI Oy1yT c(hOPMHUPOBAHbI pE3yIbTaThl 00YUEHUS:

TliaHupyemble pe3yJIbTaThl 00y4eHHsl 110 JUCIMILIHHE HNuauxarop
Kon HanmenoBanne JIOCTHKEHHS
KOMIIeTeHIIHH

PI1 | [IpuMeHSTh HHXKCHEPHBIC 3HAHUS, COBPEMEHHBIC METO/IbI M MHCTpyMeHThl | M.OIIK(Y)-4.5.

PIH)KCHCpHOﬁ ACATCIBHOCTH AJId PCUHICHUA 3a1a4 pacqéTa 1 aHaJIn3a
PEXKUMOB 2JIEKMPOIHEepceMmudeCKux cucmem u cemell.

P12 | PaccunThIBaTh M MPOCKTUPOBATD 2IeKMPUYECKUe Cemil. W.OIIK(Y)-4.5.
P 3 | [IpuMeHSTH COBpEMEHHBIE METO/Ibl © HHCTPYMEHTHI MPAKTUYECKON W.OIIK(Y)-4.5.
WHKEHEPHOM JIEATEIbHOCTH MPHU TUIAHUPOBAHUH U TPOBEICHUH
BBIYHCITUTENILHOTO IKCIIEPHUMEHTA JIJIs OTIPE/ICICHISI TAPaMETPOB U
XapaKTEPUCTHK 2IEKMPOIHEPLEMUYECKUX CUCEM U Cemell.
P14 | Bomonaate 00pabOTKY U aHAJTU3 JaHHBIX, MOTYYEHHBIX IPU M.OK(Y)-4.5.

HCCIICHOBAHUAX PCKUMOB 2J1€eKMPOIHepeemudecKux cucmem u cemell.




OneHoyHbIe MEPONPUSITHSI TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTalluy MPeCTaBICHbI B
KaJICHAApHOM PEUTHHT-TUIaHE JUCIUTLINHBL.



