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1. O6uue cBegeHus

1. | Kadenpa ["opHoro gena, HayK 0 3emiie ¥ IPUPOI000yCTPOHCTBA
2. | CrrenajibHOCTH 21.05.04 T'opHoe neino

3. | Cnenmanuzanus Ne3 OtkprIThIE TOpHBIE PaOOTHI

4, | MucrummHa (MOTYyJIb) DnekTpoobopynoBaHue U nekTpocHadx)enue OI'P

5. | ®opma 0OydeHus 3a04Has

6. | ['ox Habopa 2015

2. IlepedyeHb KOMIETEHIUH

- TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX IO3MLUI OLEHUBaThb CTPOCHUE, XUMHUYECKHA U
MUHEpabHBIA COCTaB 3€MHON KOpbL, MOP(OJIOrMYECKHE OCOOCHHOCTH M TE€HETUYECKHUE THIIbI
MECTOPOXKIACHUI TBEPAbIX IOJIE3HBIX MCKOMAEMBIX IPH PEIICHUM 33ad 10 PALUOHATBHOMY M
KOMILICKCHOMY OCBOEHHIO TeopecypcHoro notenimana Heap  (OIMTK-4);

- TOTOBHOCTBIO IPUHUMATh Y4acCTHUE BO BHEIPEHUU aBTOMATHU3UPOBAHHBIX CUCTEM YIPaBICHUS
npousBoacteoM (I1K-8);
CIIOCOOHOCTHEO OOOCHOBHIBATH IJTABHBIC MAPAMETPhI Kapbepa, BCKPBITHE KAPHEPHOTO OIS, CUCTEMBI

OTKPBITOM pa3padOTKH, PEKHUM TOPHBIX PadOT, TEXHOJIOTHIO M MEXaHW3ALUIO OTKPBITHIX TOPHBIX
paboT, METOTbI MPO(HIIAKTUKY aBapuil U criocoObl mkBHaaimu ux nocienacteuii ([ICK-3.3) .




Kputepunu u nokasarejii olleHUBAHMS KOMIIETEHIINI HA Pa3JMYHBIX 3Tanax ux GopMHpPOBAHUSA

Jrtan ¢popMupoBaHus

dopmupyemast

Kputepuu u nokasarejii OlleHUBAHMS KOMIIeTeHLH i

DopMBbI KOHTPOJISI

KOMIIETeHIUH (Pa3Jenbl, TeMbI e — 3HaTh: Ymern: Baaners: c¢opMHPOBAHHOCTH
JUCIHUTITUHBI) KOMIeTeH Mt
Tema 1. Dnexmpocnabdrcenue OIIK -4 OCHOBHBIE ITOHATHS CTPOUTH CXEMbI BHEIITHETO U HOPMaMH OCBEIICHHOCTH 3amaHue Ha MOHUMAaHHE
OMKPBIMBIX 20PHBIX padom I1K-8 NIEKTPOTEXHUKH BHYTPEHHETO IEKTPOCHA0KEHHS TEPMUHOB
TICK-3.3
Tema 2. Tema 2. Acunxponnoie OIIK -4 OCHOBHBIC ITIOHATHUSA IIPOMU3BOJUTH PACcYeT CKOPOCTU [IPUHLMIIOM JAEUCTBUSA 3amaHue Ha MOHUMAaHWE
anekmpoosuzamenu I1K-8 IEKTPOTEXHUKH 3JIEKTPONPUBOAA ACHHXPOHHOTO TEPMHUHOB
T[ICK-3.3 NIEKTPOJBHUTATEIS
Tema 3. dnexkmpoosuzamenu OIIK -4 OCHOBHBIC ITIOHATHUSA IIPOU3BOJUTH PACYET CKOPOCTH [IPUHLIMIIOM JIE€UCTBUSA 3amaHue Ha MOHUMaHUE
HOCHOAHHO020 MOKA T1K-8 JNEKTPOTEXHUKH 3JIEKTPOIIPUBOJA IIEKTPOJBHUTATEIIS TEPMHHOB
[ICK-3.3 MIOCTOSTHHOTO TOKa
Tema 4. Cunxponnvie mawiunwt OIIK -4 OCHOBHBIE TTOHSTHUS MOJIb30BaTHCS XapaKTePUCTHUKAMHU MIPUHIIUIIOM JI€UCTBUS 3asanue Ha IOHUMAaHHe
TIK-8 DJIEKTPOTEXHUKHU 3JIEKTPONPHUBOJA JBUIaTENS CUHXPOHHOU MalllUHBI TEPMUHOB
HCK_33 IIOCTOSIHHOT'O TOKa
Tema 5. Pezynupyembolii OIIK -4 MIOKa3aTeIH 3JIEKTPOIHEPTHN MPUMEHATH CHCTEMBI PETYIIUPYEMBIX HaBBIKAMH PEIICHUS 3amaHue Ha MOHUMaHWE
INEKMPONPUBOO U CPeOCmea TIK-8 3JIEKTPOIIPUBOJOB IPH 000CHOBAaHNHT TEOPETHUYECKUX 33124 TEPMHHOB
agmomamu3ayuu 20pHvIX T[ICK-3.3 peneHui
npeonpusamuil
Tema 6. Tunwl pecynupyemoix OIIK -4 [10Ka3aTeIu MOIIHOCTH IIPUMEHSTh CUCTEMBI PETYJIUPYEMBIX HaBBIKAMU PELIECHUS Pewenue 3anay.
ACUHXPOHHBIX 3/1IEKMPONPUEOO0E T1IK-8 NIEKTPOIPUBOJIOB ITPH 00OCHOBAHUHU TEOPETHYECKUX 3a/1a4 I'pymnmoBas auckyccus
U ux IHepzemuuecKue I[ICK-3.3 pereHui
nokazamenu
Tema 7. Ilymu chuxcenus OIIK -4 PEKUMBI pabOTHI IBUTaTeNIel | MOJIB30BATHCS TEXHOIOTHIECKUMHU HaBbIKAMH PEIICHUS Pemmenue 3amau
INeKmponompeodeHus npu K-8 TpeOOBaHUSIMH K ITOKa3aTeNsIM TEOPETHYECKUX 3a/1a4 TI'pynmoast auckyccust
UCnONB306AHUU TICK-3.3 HNEPEXOAHBIX POLECCOB
INEKMponpueo0os
Tema 8. Aemomamusayun 9HEPTreTHIECKYIO MOJIF30BATHCS PEXKUMAMHU 3HaHUAMH O KaTETOPUAX Pemenue 3amau
MexXHOI02UUeCKUX RPOUECCO8 C OIIK -4 3¢ pexTHBHOCTH 9HEprocOepeKeHUs ANeKTpONOTpeOuTENeH Ha
YaACMOMHO-PEYTUPYeMbIM K-8 TOPHOM MPENPUITHA

INEKMPONPUEoooM

[ICK-3.3




Tema 9. dnexmpoobezonacnocmo OIIK -4 3JIEKTPOIHEPTETUYECKUE [Tonb30BaTbcs 3HAHUAMU MepamH 3allUThI 3ajaHue Ha MOHUMaHUe
npu Inekmpuguxayuu [1K-8 OIIaCHOCTH 0 3aIIUTHOM 3a3eMJICHUH OT MOPAXKEHNUS SJIEKTPUIECKUM | TEPMHHOB

OMKPBIMBIX 20PHBIX padom [ICK-3.3 TOKOM.

Tema 10. Inepzoayoum u OIIK -4 MEpBI TI0 SHEPTOCOEPEKEHUIO | MOTB30BATHCS HHPOPMAIHEH 0 HaBBIKAMU PEIICHUSI Pemenue 3amau
Inepzocoepescenue I1K-8 Tapudax TEOPETHYECKUX 3a/1a4

I1CK-3.3




1. Kpurtepum u mKajabl OLeHUBAHUA

2.1. Pemenue 3apau4

5 0a/uIOB BBICTABISACTCS, €CIU CTYICHT PEIIWJI BCE PEKOMEHOBAaHHBIC 3a/a4H, MPaBUIBHO
U3JI0KWJI BCE BapHaHThl HMX pEIICHUS, apryMEHTUPOBAaB HX, C O00S3aTENIbHOW CCHUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU 10 COJIEPKAHUIO 3TO HEOOXOIUMO).

3 Oayuta BBICTABISICTCS, €CIIM CTYACHT pemmi He MeHee 85% peKoOMEeHIIOBaHHBIX 3ajad,
IMMPpaBUJIbHO HU3JIOKHUJI BCC BAPUAHTHI PCUHICHUA, apTYMCHTUPOBAB HUX, C O6ﬂ3aTeHBHOﬁ CCBUIKOH Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPIKAHUIO ITO HEOOXOJIIIMO).

2 Oama BBICTABIISETCS, €CJIM CTYICHT peImwi1 He MeHee 65% peKoMeHJOBaHHBIX 3ajad,
NPaBUIBHO M3JIOKWII BCE BAPHAHTHI X PEIICHUS, apTYMEHTHPOBAB MX, C 0053aTEIbHON CCHUTKOM
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COACPIKAHHUIO 3TO HEOOXOAUMO).

0 GammoB - eciM CTYACHT BHINONHUI MeHee 50% 3aqaHus, W/Wik HEBEPHO yKa3al BapHaHThI
peLieHus.

2.2. BbinotHeHHE KOHTPOJIbHOI padoThl

30 GayuIoB BBICTABIISIETCS, €CIU CTYACHT PEUIMJI BCE PEKOMEH/IOBAaHHBIC 3a/1a4M, MPABHIBLHO
U3JI0KHWJI BCE BapHAHTHl HMX pEIICHUs, apryMEHTHPOBaB HX, C O00S3aTENbHOW CCBUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPKAHUIO ITO HEOOXOJIMMO).

20 6a/mIoB BBICTABIISICTCS, €CJIM CTYICHT pemmt He MeHee 85% peKOMEHIIOBaHHBIX 3ajad,
NPaBUJIBHO M3JIOKWIJI BCE BAPHAHTHI PEIICHUS, apTYMEHTUPOBAB X, C 00s3aTEIbHON CCHIIIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CJIU 10 COJIEPKAHUIO 3TO HEOOXOIUMO).

10 6anioB BBICTABISETCA, €CIHU CTYIEHT peuI He MeHee 65% peKoMEeHIOBaHHBIX 3ajad,
NPaBUIBHO M3JIOKUII BCE BapUAHTHI X PEIICHHs], apIYMEHTHPOBAB HX, C 00s13aTEILHON CCHIIIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJEPIKAHHUIO 3TO HEOOXOAUMO).

0 GammoB - eciam CTYAEHT BBHINONHUI MeHee 50% 3amanus, W/nin HEBEPHO yKa3zal BapHaHTHI
peLICHHS.

2.3. 3aaHne HA MOHMMAaHNe TEPMUHOB (TEPMUHOJIOTHYECKH I TeCT)

IIpo1ieHT npaBMIIbHBIX OTBETOB Jlo 60 61-80 81-100

KonuyecTBo 0ayuioB 3a penieHHbIi TeCT - - 1

2.4. I'pynnoBasi fuckyccus (yCTHbIEe 00Cy:KAeHUs MP00JeMbl HJIH CUTYAIH)

Kputepuu onenuBanus Banbl
® 00yYaIOIIUICS OPUEHTUPYETCS B MpodiieMe OOCYXKIEHHUs, TPaMOTHO
BBICKa3bIBa€T W OOOCHOBBIBAET  CBOM  CYXACHHs,  BiaJeeT
npoeCCHOHATLHON TEPMHHOJIOTHEH, OCO3HaHHO MIPUMCHSICT 9

TEOpeTUYeCKHe 3HaHWs, MaTephall M3JaraeT JOTHYHO, TPaMOTHO, 0Oe3
OIIIOOK;

® [P OTBETE CTYJIEHT JEMOHCTPUPYET CBSA3b TEOPUHU C TPAKTUKOM.

e o0yJarommiics TPaMOTHO U3JIaraeT MaTepual; OpPHUEHTUPYETCS B
npobieMe OOCYXAEeHUS, BiIageeT NPohecCHOHATHLHOW TEPMUHOIOTHEH,
OCO3HaHHO TPHUMEHSET TEOPETUUYECKHUE 3HAHUSI, HO CojepkaHue u dopma
OTBETAa UMCIOT OTACIbHBIC HETOYHOCTH;

® OTBET MPABWIbHBINA, MOJTHBIA, ¢ HE3HAYUTEIHbHBIMA HETOYHOCTSIMU WJTH
HEIOCTATOYHO ITOJIHBIM.

e 00ydJalOIIMIICA W3JIaraeT Marepuajg HEMOJHO, HEeMOCIeI0BaTeNbHO,
JIOTTyCKaeT HETOYHOCTH B OIPEICIICHUN MMOHATHI, HE MOXET JOKa3aTeIbHO 0
000CHOBATh CBOM CY)KJICHUS;




® O0HApY)KMBAaeTCs HENOCTaTOYHO TJIyOOKOE€ MOHMMAaHHE H3y4YEeHHOTO
MaTepuaa.

2.5. KpuTepum olieHKH MOJATOTOBKHU CTY/1eHTOB pedepara

Bausl XapakTepucTHKH OTBETA CTY/IeHTa
5 - CTYZICHT TJTyOOKO W BCECTOPOHHE YCBOMJI MPOOJIEMY;
- YBEPECHHO, JIOTUYHO, TIOCIICIOBATEILHO M TPAMOTHO €0 HU3JIaraeT;
- ONMUpAasCh HAa 3HAHUSI OCHOBHOM M JIOMOJHUTENILHOHN JHUTEpaTyphl, TECHO
MPUBS3BIBAET  YCBOCHHBIC HAy4YHBIC TMOJOXEHUS C  MPAKTUYECKOU
JeSITENIbHOCTBIO;
- yMeJIOo OOOCHOBBIBACT U APTYMEHTHPYET BHIIBUTAEMbIC UM UJICH,
- JeJaeT BEIBOIBI U 0000IIEHH;
- CBOOOJTHO BIIAJICET MOHITHSIMHI
4 - CTYIEHT TBEpAO YCBOWJ TE€My, TPAaMOTHO U IO CYILIECTBY HU3JIaraer ee,
ONMHPAsCh HA 3HAHUS OCHOBHOU JIUTEPATYPHI;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
- YBSI3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYCCKOH JIeATEIHHOCTHIO,
- apryMEHTHPYET HayYHbIE MMOJI0KECHHUS,
- JIeJIaeT BBIBOABI M 0000IIECHNS;
- BJIaJIC€T CUCTEMOM OCHOBHBIX MOHSITHMA
2 - TeMa PacKpbhITa HEJOCTATOYHO YETKO M IOJIHO, TO €CTh CTYJIEHT OCBOWII
mpobyieMy, MO CYyIIECTBY H3JIaraeT ee, OMHpascCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPATypBHI;
- JIONYCKaeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;
- HCTIBITHIBACT 3aTPYAHCHHSI B MPAKTUICCKOM ITPUMECHECHUN 3HAHU;
- cnabo apryMeHTUPYeT Hay4YHbIE TOJIOKEHUS;
- 3aTpyHSAETCS B (DOPMYJIMPOBAHHUH BBIBOJIOB U O0OOIICHMIA;
- YACTHYHO BJIAJICET CUCTEMOU MOHSATHI
1 - CTYZICHT HE YCBOWJI 3HAYUTEIHHON YaCTH TPOOIIEMBI;
- IOTYCKAaeT CYIIECTBEHHBIC OIMOKH U HETOYHOCTH MPU PACCMOTPEHUH €¢;
- HCTIBITHIBAET TPYIHOCTH B MPAKTUICCKOM MTPUMEHCHUH 3HAHU;
- HE MOKET apryMEHTHPOBATh HAYYHBIE MOJI0KEHNUS;
- He OPMYJIMPYET BHIBOJIOB U 000OIICHHUIA;
- HE BJIa/Ie€T NOHATUIHBIM aImapaToM

TunoBble KOHTPOJIbHBIE 3aJaHUSI M METOAMYECKHEe MaTepHAaJibl, ONpeAe/sIoNue
Npoueaypbl OLEHMBAHMSI 3HAHUI, YMEHMii, HABBIKOB M (MJIM) ONbITA [eATEJbHOCTH,
XapakTepu3ylmmx JTanbl (OPpMHPOBAHUS KOMIIETEeHIHII B mpolecce OCBOEHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

3.1. Pemrenne 3agau

B mpakTuke mpuUMEHSIOT TPU METOJ/Ia pacueTa OCBEIICHHUS: TOUYECYHBIN, CBETOBOTO MOTOKA U
YAEIbHON MOLIHOCTH.

Toueynwvlti Memoo. NaHHBIA METOJl HE YYUTHIBAET CBETOBOTO TIOTOKA, OTPaKaeMOTO
OCBEIIAEMO TMOBEPXHOCTHIO, TMOITOMY €ro MpUMEHEHHWe HauOoJyiee IeIeco00pa3Ho IS
pacueTa Hapy>XHOTO OCBEIICHUS NPOTSHKEHHBIX TOPHBIX BBIPAOOTOK, HMEIOIIUX HHU3KHUN
kod(duiment orpaxkeHus. J[as pacuera HAAO 3HATH KPHUBYIO CBETOPACIIPEACIICHHS
CBETUJIbHHUKA, T €. CHIIy CBETa, UCIYCKAeMOI'0 CBETUJIBHUKOM TMOJ PAa3IUYHBIMU YIJIAMH K
CBOEH OCH M pacCTOSTHUE OT CBETWJIBHHKA J0 oOcBem@aeMoro ooOwnekTa. [IpuHsB THI
CBETWJIbHHKA M PACCTOSIHUE MEXy CBETHIIBHMKAMH, OMPEIEISIIOT OCBEIIEHHOCTh B JIFOOOM
3aJlaHHOM TouKe, HanpuMep Touka O, HanboJee yIaIeHHOW OT HICTOYHUKA CBETA.



OCBEIIEHHOCTh B TOPU3OHTAIBHOMN TJIIOCKOCTH  E, (1K) ompenensiercs 1o hopmye

E,=2C1,c0S’ alksH*
r/ie 2- 9YUCIIO CBETHJILHUKOB;

C- k03 pureHT, TPECTABISIONINN OTHOIIICHHE CBETOBOTO MOTOKA MPUHSTOMN JIAMITBI K
CBETOBOMY MOTOKY YCJIOBHOM JiamIibl, 111 KoTopoi @ - 1000 im;
|, - cuna cBeTa moJ1 yriioM oL K OCH CBETHUJIbHUKA, OIIpeielisieMast 10 KPUBBIM
CBETOpacHpe/esieHus, KI;

K;- k03¢ duineHT 3anaca, yYUTHIBAIOIINHN 3abUICHHOCTh KOJIIIAaKa CBETUJIBHUKA U CTApEHUEC
HUTH JaMIbl ( 119 BBIPAOOTOK: C 3JIEKTPOBO3HOM OoTKaTKOM - 1.2 +1.4; ¢ KOoHBeliepHOI
nocraBkoii 1.4 + 1.7; nis 3a060€B U Orpy304HBIX yHKTOB - 1.7+2.0);

H- BpICOTa IIOJ1BECA CBETWJIBHUKA HAJl OCBELIAEMOM IUIOLIA/IBIO, M.

Ecnu nosmyueHHas 1o pacueTy OCBEILEHHOCTb HE yJIOBJIETBOPSIET JEHCTBYIOIUM HOpaM, TO
COKpAILAIOT PACCTOSTHUE MEX/y CBETHJIbHUKAMH WM IPUHUMAIOT CBETHIIBHUKHU C OOJIBILUM
CBETOBBIM IIOTOKOM.

Memoo ceemosozo nomoka. Ilpu 3TOM METOJE pacueTa yUUTHIBAETCS HE TOJIBKO CBET, Ialal0IUN
OT CBETUJIbHHMKA, HO U CBET, OTPAXKEHHBIN OT paboYMX MOBEPXHOCTEH, OCBEIIAEMOM TIOIIAIH,
[I03TOMY OH HauOoJjee MpuemMiIeM IIPU pacueTe OCBELEHUS TOMELIEHUH ¢ TOOEIECHHBIMU WIIH
HOKPBITBIMU CBETJION KPacKoi CTeHaMH U OTOJKOM. B pacuer BBOAAT MOHATHE - KO UIIMEHT
UCTIOJIB30BAaHUS CBETOBOTO TIOTOKA OCBETUTEIILHON YCTAaHOBKH (1)). DTOT KO (DUIIEHT 3aBUCHUT
OT THIIa CBETHJIbHHKA, KOO(PPHUIIMEHTOB OTPaKEHHS CTEH U TIOTOJIKA, a TAKKE MHJIEKCa
HOMEIIEHUS, OIPEAEIIEMOI0 COOTHOLLIEHUEM €r0 Pa3MepoB.
WHupexc noMerieHus onpeaersior no Gopmyie

i=AB/h(A+B),
rae A u B cOOTBETCTBEHHO JUIMHA U IIMPUHA TOMEIIEHUS, M;
H - pacueTHas BBICOTA [IOJIBECA CBETHJILHUKA HaJl OCBEIAeMO TTIOBEPXHOCTBIO, M.

OOBIYHO MPUHUMAIOT, YTO OCBEIlaeMast TIOBEPXHOCTh HAXOAUTCS B MOMEINeHHH Ha ypoBHe 0.7 -
0.8 M. KoadurmeHT ucnosib30BaHUsI CBETOBOTO MOTOKA HAXOAT IO CIICIIMAIBHBIM Ta0JIHIIaM,
MPUBOJUMBIM B KaTajaorax U CpaBOYHHUKAX [0 CBETOTEXHUKE, HO B CPEAHEM MOXKHO MPUHSATH
n=0.3 + 0.5 ans nomemenuit Ha noBepxHocTd U N=0.2 + 0.4 11 KaMep B TOJ3EMHBIX TOPHBIX
BbIpabOTKaXx.
CBeToBOM MOTOK (JIK) JIsi CO3/IaHUsI HEOOXOIMMOM OCBEIIEHHOCTH

D=K3EninSZIn,
rae Emin - MUHUMabHAs HOPMHUpPYEMast OCBEIIEHHOCTb, JIK;
Z - KOO QULMEHT, paBHBII OTHOIIEHUIO CPEIHEN OCBEIIEHHOCTH £, K MUHUMAJIbHON
OCBELIEHHOCTH
E, (st mog3eMubix BeipaboTok Z= 1.3 + 1.4; nns mosepxHoctr Z=1.1 + 1.3);
S- ocBemaeMast IOMA1b TOMEILICHHS, M’}
ks - k03¢ ¢unmeHT 3anaca, mpuHUMaeMblil paBHbiM 1.3 + 1.5.
[Toncrapnsst B popMyiry 3HaUCHHSI YKa3aHHBIX BETMYHMH IS TIOJJ3EMHBIX BEIPAOOTOK, BHaUaIIe

MUHHUMAJIbHBIE, 3aT€EM MaKCUMaJlbHBIE,
nonyunM @1 =8.45EnminS @y =5.45EminS/

Cpennee 3HaU€HHUE CBETOBOTO IMOTOKA (JIM) JJIsl CO3AaHUST HEOOXOIMMON OCBEIIEHHOCTH MOYKHO
oTpeAensiTh o Gopmyre



[1o n3BeCTHOMY CBETOBOMY IOTOKY OJTHOI'O CBETUJIbHUKA OTPEIEIISIIOT HEOXOUMOE YHCIIO0
CBETHJIbHUKOB, YTOOBI UX CYMMAapHBbIi MOTOK ObLT O0JIbIIE WM PABEH PACYETHOMY.

Pacuem nposwcexmoprozo oceeujenus. Pacuer cBOIUTCS K BRIOOPY TUIIA M YKCIIA TPOKEKTOPOB,
OTIpeIeNIeHNI0 He0OX0IMMOM, HanboJee parioHAIbHONW BEICOTHI M MECTa yCTAaHOBKH
MPOXKEKTOPOB, OMPEICTICHUIO HAUBBITOIHEHIIIEr0 YIia HAaKJIOHA ONTHYECKON OCH IIPOKEKTOpa.
Pacuer Benercs ¢ yuerom TpeOyeMoii HopMaMi MUHUMAJIbHOW OCBEIIEHHOCTH TOPHBIX
BBIPaOOTOK.

TouHbIe pacyeThl MPOKEKTOPHOTO OCBEIICHUS! OYEHB CJIOKHBI U KPOIOTIIMBBI, TO3TOMY Ha
MPAKTUKE TOJIB3YIOTCS MPUOIMKEHHBIMU pacueTaMu, OIPEIesisisi CBETOBOM MOTOK (JIM) JUIs
OCBEIICHUSI KOHKPETHOT'O IIPOCTPAHCTBA!

D :EminSkxknn

rJie S - IUIOIA b OCBEIAEMOTr0 IPOCTPAHCTBA, M;

Ky - ko3 dunment 3amnaca papusii 1.3+1.5;

K, - K09((QUIMEHT yYUTHIBAIOIINHI TOTEPH CBETA B 3aBUCHMOCTH OT KOH(UTYpaIlMK OCBEIAeMOi
MOBEPXHOCTHU W paBHbIi 1.1 +1.5.

Tpebyemoe 9nciio MpoKEKTOPOB
n=/ ®,n,

riae @, - CBETOBOM MOTOK JIAMIThI TIPOXKEKTOPA, JIM;
7 - K. 1. 1. IpokeKTopa, paBubii 0.35 + 0.37.

OpHEHTUPOBOYHYIO BBHICOTY YCTAaHOBKH MPOKEKTOpa (M) HaX0AAT 1o Gopmyre

Hy 5V T / 300

rac |max - MaKCUMaJIbHAA CUJia CBCTA JIaMIIbI IIPOKCKTOPA, K.

OCBeILIEHHOCTh, CO3/jaBaeMast MPOKEKTOPOM MEHSETCSI B 3aBUCUMOCTH OT YIJla HAKJIOHA
ONTHYECKOMN OCH MTPOKEKTOPA, KOTOpast ONPEIesAeTCs 10 MPUBOAUMBIM B TUTEpaType hopmyaam
WJIU OTIBITHBIM MyTE€M. DTH KPUBBIE MPEIBAPUTEIBHO CTPOST HA YEPTEKE B OJTUHAKOBOM
MaciiTabe ¢ IIaHoM pa3pe3a Wik Kapbepa v 10 HUM OTPEIESIOT MeCTa YCTaHOBKU
MIPOKEKTOPOB.

[Topsimok pacyera OCBETUTENBHOU ceTH. PacyeT CBOIUTCS K ONPEAEIEHUIO MOIIIHOCTH
OCBETUTEIHLHOTO TpaHCcPOopMaTOpa U CEUCHUS MMPOBOIOB U JKUIT Kabelel MarucTpaibHbIX
JIMHUH.

MormuHocTh Tpancopmaropa (kB'A) uist muTaHusi CBETHILHUKOB OMPEACISIOT MO (popMysam:
JUTSL TaMIT HaKaJIMBaHHUs

Smp=P:n,1100017,;

JUTS TA30Pa3PSTHBIX JIAMIT

Sip= P.n,/10007.77.,C0S @,

rae P, - MOIIHOCTh JaMIiel, BT;

n, - KomuectBo Jam; 7,=0.9+0.95 - k. . A. mpoBogHON MK KaOenbHOMN CeTH;

Nee - K. T JI. CBETHJIBHUKA U COS - KO3(DPHUIIMEHT MOIIIHOCTH CBETUJIHLHHKA, OEPYT U3
TEXHUYECKUX JAHHBIX.
CeueHne MPOBOJIOB WUITH KWJI Kabemneil BBIOUPAIOT TaKUM, YTOOBI TOTEPH HAMPSHKEHUSI Ha
3)KUMax JIaMII B KOHIIE JIMHHH HE TIPEBBIIAIN JTONYCTUMBIX 3HAYCHUH. [1JI CBETUIIBHUKOB
MOBEPXHOCTH JIOMyCKAETCS OTKIOHEHUE HAMPSHKEHUS 10 2.5 HOMHHAIBHOTO, a B TIOJI3€MHBIX
BBIPA0OTKaX yroJbHBIX MIAXT OTKIOHCHHUE HAIIPSDKEHUS HE JIOKHO IMPEBHIIIATh B OCBETUTEIHHON
cetu 4%.
CedeHue KUkl UM MaruCTpaabHOTO Kabems (MMZ) MO>KHO OTIIPENEITUTH TI0 opMyIie



S=M/CAU %,
rae M- MOMEHT Harpy3ku (IU1st TWHUAM JUTHHOM L ¢ cocpenoToueHHo Harpy3Kkoi P Ha KOHIIE
M=PL, a j1st 1MHU#T ¢ paBHOMEPHO# pacnpeeneHHoi Harpy3koit M=PL/2), kB1'm;

AU- HopMupyeMast ToTepst HanpsbkeHus, %; C- ko3 duumeHT, 3aBUCAIINN OT MPOBOAUMMOCTH
Marepualia MPOBOJHUKA U HATIPSHKEHHSI CETH.

Koaddurment C onpeaensor u3 BEIPAKEHUS

C=,%10",

TJIe ¥ -yAenbHas IPOBOAMMOCTh MaTepHaa POBOIHHIKA, M/OM MM,

s Tpexda3HbIX TMHUN TpU paBHOMEPHOU HAarpy3Ke U HanpspkeHuu cetu 127 B ais
anpoBOAHUKOB U3 Meau C=8.5; 11t NpoBOAHUKOB U3 amoMuHus C=5.2. Ilpu HanpspkeHnu ceTu
380 B: mig mequ C=76.5; nna amromunns C=46.2.

K nmpoxiiagke npuHUMalOT CTaHIaPTHOE CEUYEHUE IPOBOIOB WIIN KU1 KaOesel, paBHOE WIH
00JIbIIIE PACUETHOTO C YYETOM MEXaHHUYECKON MPOYHOCTH

3.2. 3apanue A5l BHITNOJHEHHsI KOHTPOJbHO# padoThl

1. Onpenenuts napametpsl cxembl 3amernienus JIDI nanpsokenuem 110 kB, BoinonHeHHOM
npoBogoM AC-95 mpoTskeHHOCThIO 55 kM. [To/iBecka mpoBOOB roOpU3OHTANIbHAS.

2. Ompenenuth mapamMeTpsl CXEMbI 3aMEIIEHHs TPEX0OMOTOYHOTO TpaHCPOopMaTopa TUIa
TIATH -16000/110, oTHECEeHHBIE K BhICILIEMY HAMPsHKEHUIO TpaHchopMmaTopa

3. Ilpwm xakoit ymue ABo3mymHo# JIDII-220 kB, BeImonHeHHOH poBOgaMu
AC-400, ee MHIYKTUBHOE CONPOTUBIIEHUE PABHO UHAYKTUBHOMY COIIPOTUBIIEHUIO
tparcdopmaropa TPILIH-160000/220, paboTaroniero mo cxeme AByX0OMOTOYHOTO
TpaHcgopmaTopa?

3.3. 3agaHne HA MOHUMAHHE TEPMHUHOB

E nuasrit MIPOU3BOCTBEHHBIN KOMILJIEKC, OOBEAUHSIONMN B ce0€ IIEKTPUIECKUE CTAHIINH,
BBIpa0aTHIBAIOIINE JIEKTPOIHEPTHIO, CPEICTBA TIEpeaun NEKTPOIHEPTUHU (IIEKTPUUECKUE CETH)
U MOTpeOuTeNel IEKTPOIHEPTHH ... ( DHEProcucrema).

2. IlepeMEHHBII TOK IO CPABHEHUIO C MIOCTOSTHHBIM UMEET Psi/I IPEUMYIIECTB, TTIaBHBIMH U3
KOTOPBIX SBJISIFOTCS ... (CEHEPATOPbI IEPEMEHHOTO TOKA 3HAYMTENBHO JICIIEBIIC B IIPOU3BOJICTBE,

49EM I'€HEPATOPHI MOCTOAHHOI'O TOKA, HGDCMGHHI:Iﬁ TOK JICTKO TDaHCdDODMI/IDVGTCﬂ; HGDCMGHHBIﬁ

TOK JICTKO HDCO6D&3V€TCH B IOCTOSIHHBIN; IBUTaTEIN NEPEMEHHOI0 TOKa 6.]13.1“0)13.]35[ IPOCTOTE
KOHCTPVYKIIUM 1 HEBBICOKOM CTOMMOCTH SIBJISIOTCS OCHOBOM COBPEMEHHOIO 3H6KTDOHDI/IBOI[3)

3. 3HeKTp0y0TaHOBKI/I, CJIy’Kaluye Ijid IMMponu3BOJACTBA BHCKTqueCKOﬁ U TEIJI0BOM SHEPTUn
N3 IPpYTUX BUAOB SHEPTUH ... (SJ'IeKTDI/ILIeCKI/IC CTaHUI/II/I)

4. DIeKTpOyCTAaHOBKA, CIyKamias JUis TpHeMa W PaCIpeeeHust JICKTPOSHEPTHH |
cocCToAlIasl U3 KOMMYTAIIMOHHEBIX arraparos, YCTpOﬁCTB 3alUTEI U aBTOMATHUKHU, U3MEPUTECIIbHBIX
npuOoOpoB, COOPHBIX U  COCAMHUTEIBHBIX IIMH M  BCIIOMOTaTENbHBIX  YCTPOMCTB—...
(pacpenenuTenbHOe YCTPOMCTBO)

5. TpexdazHas snekTpudeckas ceTb HanpsbkeHueM Beie 1 kB, B koTopoit Koo puimeHt
3aMbIKaHHs Ha 3€MJTIO (OTHOIIEHHE Pa3HOCTH MOTEHIUAIOB MEXKIY HEMOBPEXAeHHON (a3oii n
3eMJIel B TOUKE 3aMBIKaHUS Ha 3eMIIIO IPYroi WM ABYX JpYTuX (a3 K pa3HOCTH NMOTEHIIUAIOB
Mexay (azoif u 3emield B 9TOH TOUKE 10 3aMbIKaHUs) He TpeBbimaet 1.4. :...( auekTpuyueckas
ceThb ¢ 3 QEKTUBHO 3a3EeMIICHHOW HEUTPAIIBIO)




3.4. TlpumepHble TeMbl pedepaToB:

OcoOeHHocTH PabOTHI, XapaKTEPUCTUKNA KOHTAKTOPOB MIOCTOSTHHOTO M IIEPEMEHHOTO TOKA.
O030p XapaKTEPUCTHK, OCOOCHHOCTEH pabOTHI aNapaToB PyYHOTO YIPABICHHUS.

O030p XapaKTEPUCTHK, OCOOCHHOCTEH pabOTHI anmapaToB TUCTAHIIUOHHOTO YIIPABIICHHS.
O030p xapaKTEPUCTHK, OCOOCHHOCTEH pabOThl KOMaHI0AIIaPaToB.

KoHTakTHas cucTemMa JIeKTPUYECKOTro anmapara.

DneKTpOCHAOXKEHHE OYUCTHOTO 3a0051.

DNEKTPOTEXHUUYECKAs anmnapaTypa Ha TOPHBIX IPEITPHITHSIX.

N3meputenbHbIe TpaHCHOPMATOPBHI.

© oo N R wd =

Arnmapatsl 3aIUThI.

[EEN
©

beckoHTakTHEIE QJICKTPHUYCCKUC aIlllapaThl.
3.5. HpnMeprle KOHTPOJbHBbIE BOIIPOCHI K 3K3aMEHY .

1. VCTOYHUKH DIIEKTPOCHAOKECHUSI.

2. Onpenenenre NOHITUN - TIEKTPOYCTAHOBKA, JIMHUU AJIEKTPOIEPEaay, CHCTEMBI
AIEKTPOCHAOKEHUS, STICKTPUUECKasl CETh, OACTAHIIHUS.

3. Kareropuu snexrpornorpedureneii Ha TOpHOM MPEANPUSTHH B OTHOILICHUH 00ecTieueHUs
HAJICKHOCTH U OecriepeOOiHOCTH AIEeKTPOCHAOKESHHS.

4. CxeMbl BHEUTHETO U BHYTPEHHETO JIEKTpocHaOKeHHs. PajnanbHble, MarucTpaibHbie U
CMEIIIaHHbIE CXEMbI AIEKTPOCHAOKEHHUSI.

5. OcHoBHBIE TpeOOBaHUSA K CXeMaM 3JIeKTpocHa0)eHus. OCOOCHHOCTH AeKTpu(UKaAU 1
CHOCOOBI AIIEKTPOCHAOKEHUSI OTKPBITHIX TOPHBIX PadoT.

6. Uucno u MOUTHOCTh TpaHC(HOPMATOPOB Ha IIEHTPATbHON OHU3UTEIHHON MOICTAHIIH.
CniocoObI BEIOOpa MOIIHOCTH TpaHC(HOPMATOPOB.

7. OcBelieHNe NO3eMHBIX TOPHBIX BRIPA0OTOK. MeTo/ bl pacyeTa OCBEIIEHUS: TOUEUHBIH METO/,
METO/]] CBETOBOT'O IIOTOKA, METOJ YAECIBHON MOITHOCTH.

8. Pacuer kabenbHOM CeTH Ha yJacTKe, BRIOOp KaOes.

9. IlpuHIMI ASWCTBUS ACHHXPOHHOTO AJIEKTPOABUTATEIIS.

10. KoHCTpYKTHBHOE UCIIOIHEHHE ACHHXPOHHOTO 3JICKTPOIBUTATEIIS.

11.Cxema BKJIIOYEHHSI aCHHXPOHHOTO AJIEKTPOABUTaTENS B CETh.

12. DnekTpoMeXaHNYECKUE XapAKTEPUCTUKNA ACUHXPOHHOTO 3JIEKTPOJBUTATEIS.
13.MexaHn4eckHne XapaKTepUCTUKU ACHHXPOHHOTO 3JIEKTPOIBUTATEIS.

14. [locTpoeHye NCKYCCTBEHHBIX MEXaHUYECKUX XapaKTEPUCTHK ACHHXPOHHOTO
AIIEKTPOABUraTENS .

15.Bkitouenune 100aBOYHBIX PE3UCTOPOB B 1€ POTOPA ACUHXPOHHOT'O AJIEKTPOJIBUTATENIS.
16.PerynupoBanrie CKOPOCTH AJIEKTPONPUBOJIA C ACHHXPOHHBIM JIEKTPOJIBUTATENIEM U3MEHEHHEM
HaTPSKCHUS.

17.I1oBbIIEHHE S KOHOMHUYHOCTH PaOOThI ACHHXPOHHOTO 3JIEKTPOIBUTATENS C TIOMOIIBIO
pEryJIsTOpa HANpsHKEHUSI.

18. PerynupoBaHue CKOPOCTH AaCHHXPOHHOTO 3JIEKTPOABUTaTENSI U3MEHEHUEM YaCTOTBI
MUTAIOLIETO HAPSKEHMUS.

19. PerynupoBaHue CKOPOCTH aCUHXPOHHOTO 3JIEKTPOABUIATENS] U3MEHEHUEM YHCIIA TIap
TMIOJIFOCOB.


http://bibliofond.ru/view.aspx?id=478959
http://bibliofond.ru/view.aspx?id=478974

20.TopMoxkeHHE aCUHXPOHHOTO AJEKTPOABUTaTEINS MPOTUBOBKIIOYEHUEM.

21.PexynepatuBHOE TOPMOKEHHUE ACHHXPOHHOTO 3JIEKTPOIBUTATEIISI.

22 JINHaMUYECKOE TOPMOKEHUE ACUHXPOHHOI'O JIEKTPOIBUTATES.

23.TopMorkeHHE ACHHXPOHHOT'O 3JICKTPOIBUTATEIIS IIPU CAMOBO30YKICHHH.
24.9neKTpOMarHuTHHIE NIEPEXOAHBIE IIPOLECCH B ACHHXPOHHOM 3JIEKTPO/BUTATENE.
25.11puHuun 1ecTBUS ABUTATENsl TOCTOSSHHOTO TOKA.

26.KOoHCTpYKTUBHOE HCIIOJIHEHUE ABUTaTENs IOCTOSIHHOTO TOKA.

27.CraTtudeckue XapakKTepUCTHUKU ABUTaTENsl TOCTOSHHOTO TOKA HE3aBUCUMOT'0 BO30YKICHUS.
28.McKycCTBEeHHbIE MEXaHUYECKUE XaPaKTEPUCTUKU JBUTATENS IIOCTOSIHHOTO TOKA HE3aBUCHUMOTO
BO30YKJICHHS.

29.PexxuMbl pabOThI ABUTATENs IIOCTOSHHOTO TOKA HE3aBUCUMOTO BO30YXK/ICHUSI.
30.PerynupoBanrie CKOPOCTH JBUTATEINS TOCTOSHHOTO TOKA HE3aBHCHUMOTO BO30YXKICHUS C
IIOMOUIbIO PE3UCTOPOB B LIENU SIKOPSL.

31.PerynupoBanue TOKa 1 MOMEHTA MPHU MMyCKe, TOPMOKEHUHU U pEeBEpCe JBUTATENSI TOCTOSTHHOTO
TOKa HE3aBUCUMOTO BO30YKICHUS.

32.PerynupoBaHue CKOPOCTH JABHUTaTelNs MOCTOSHHOTO TOKA HE3aBUCHUMOT'O BO30YXKICHUS
M3MEHEHHEM MarHUTHOTO MOTOKA.

33.PerynupoBanue KOOPIUHAT IBUTATEIISI TOCTOSHHOTO TOKA HE3aBUCUMOTO BO30OYKICHUS
W3MCHCHUEM HaMPsDKEHUS SIKOPSI.

34.PerynupoBaHue CKOPOCTH JABUraTelsl IOCTOSHHOTO TOKA HE3aBUCUMOI'O BO30YX/IEHUS B CXEME
C IIYHTUPOBAHUEM SKOPA.

35.1imnynbpCcHOE peryaupoOBaHUe CKOPOCTH SJIEKTPOIPUBO/IA C IBUTATENIEM TTOCTOSTHHOTO TOKA
HE3aBHCHUMOT'O BO30YKICHHUS.

36.CtaTnueckre XapaKTepUCTHKU JABUTaTENs MOCTOSHHOTO TOKA MOCIEA0BATEIHHOTO
BO30YKICHHUS.

37.PerynupoBaHue KOOpAUHAT JIBUTATEIIs MOCTOSHHOTO TOKA MOCIEA0BATEIHHOTO BO30YKIACHHUSI C
MOMOIIbIO PE3UCTOPOB.

38.PerynupoBanue CKOPOCTH JABUraTelIs MOCTOSHHOTO TOKA MOCIEA0BATEIbHOIO BO30YKACHUS
W3MEHEHUEM MarHUTHOTO MOTOKA, HAMIPSDKEHUS U ITYHTUPOBAHUEM PE3UCTOPOM SKOPS.
39.TopmoxeHHe 3IEKTPOIPUBOJIOM JIBUrATENsl OCTOSTHHOTO TOKA MOCJIE10BATEIIbHOTO
BO30YKICHHUS.

40.XapaKkTepruCTUKU NEKTPOIPUBOIA IBUTATENS TTOCTOSIHHOTO TOKA CMEIIAaHHOTO BO30YKICHHUS.
41 IlpuHmn qeicTBUS CHHXPOHHBIX MAIIKH.

42 KOHCTpYKTUBHOE HCTIOTHEHUE CHHXPOHHBIX MAIIHH.

43.Cratnyeckue XapakTepUCTUKH U PEKUMBbI paOOThl CHHXPOHHBIX IBUTATENEH.



TEXHOJIOTHYECKASA KAPTA JTUCHUIIJINHBI

OCHOBHASA OBPA3OBATEJIBHAS ITPOI'PAMMA
21.05.04 I'opHoe aeJ10
Cnennammzauus Ne3 «OTKpbITbIE TOPHbIE PA00THI»
(Ko, HAaTIpaBIICHHE ,HATIPABJICHHOCTH ( TIPOQHITE))

TEXHOJIOI'MYECKASA KAPTA

Hudp qucuummmnet no PYII ‘ b1.B.JIB.2.1

Jucnunnuna \ 1eKTP0o00OpyA0BaHNe U dJeKTpocHaldkeHue OI'P

Kypc | 4-5 | cemectp | 8-9

Kadenpa | TOPHOTO0 J1eJ1a, HAYK 0 3eMJie H MPHPOA000yCTPOiicTBa

@®.1.0. npenojiaBaTens, 3BaHUE, JODKHOCTD | Kopauiosa Jlapuca IOpbeBHa, cTapmumii npenogaBaresb

O0m. pr,Z[OCMKOCTBqaC/gET‘ 108/3 | Koxi-Bo cemecTpoB | 2 ‘ dopma KOHTPOISL | IK3aMeH 9/9

VIK 00IL/TeK. ceM. | 4/4 ll_IP/CMome./TeK. CceM. | 12/12 |-HBO611[./TeK. cem. | - | CPC 00IL/TEK. ceM. | 83/83

Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI:

- TOTOBHOCTBIO C €CTECTBEHHOHAYYHbBIX MMO3UIMII OLICHUBATh CTPOCHUE, XUMHUYCCKUN U MUHEPATIbHBIH
COCTaB 3EMHOW KOpBI, MOP(OJIOTHYECKUE OCOOCHHOCTH W TCHETUYECKUE THIIBI MECTOPOIKICHHUI
TBEPJIBIX MOJIE3HBIX UCKOMACMBIX MPU PEIICHUH 33/1a4 M0 PAlMOHAIBHOMY U KOMILICKCHOMY OCBOCHUIO
reopecypcHoro noreHnuana veap  (OI1K-4);

- TOTOBHOCTBIO TPUHMMATH yYacTHE BO BHEAPECHHHM aBTOMATH3MPOBAHHBIX CHCTEM YIPABICHHS
npousBoacteom (ITK-8);
CIIOCOOHOCTHIO OOOCHOBBIBATH TIIABHBIC MAapaMeTPbl Kapbepa, BCKPHITHE KAPbEPHOrO IMOJIs, CHCTEMBI

OTKPBITON Pa3padOTKH, PeKUM TOPHBIX pabOoT, TEXHOJIOTHIO M MEXAHHU3AIIUIO OTKPHITHIX TOPHBIX PadoT,
METO/IbI MPOMUIAKTHKY aBapuii U crrocoObl THUKBHaanuu ux nocueactuii (IICK-3.3)

Kon ¢popmupyemoii KonuyectBo MaxcumaJjibHOe Cpox
Coaepsxanue 3ajanust .
KOMIeTEeHINH MEpONpHUSTHI | KOJIMYeCTBO 0AJJIOB | NpeAoCTABICHUS

Beoonwiit 610k

He npenycMorpen | | I

OcHoenoit 010K

OIIK-4 3amaHre Ha MOHUMaHKE
I1K-8 6 6 Bo Bpewms ceccun
[ICK-3.3 TEPMHHOB
OIIK-4
I1K-8 ['pymmoBast AUCKyCCHS 2 4 Bo Bpewms ceccun
I1CK-3.3
OIIK-4
TIK-8 Permrenue 3amaq 4 20 Bo Bpewms ceccuun
T1CK-3.3
OIIK-4
K-8 KonTponbHas padora 1 30 3a 2 HeJIesH 10 CEeCCUH
T1CK-3.3
Bcero: 60
DK3aMeH ggzg gz ; ;8 ITo pacrucanuio
Bcero: 40
HTroro: 100
Jlononnumenvnuelit 610k
OIIK-4 Pedpepar 5 ITo cormacoBanuio ¢
T1K-8 MIpenoaaBaTeIeM
Bcero: 5

[IIkana oleHMBaHUs B paMKax OaJuIbHO-peHTHHIOBOM cucteMbl MATY: «2» - 60 GayutoB u mMenee, «3» - 61-
80 Gamios, «4» - 81-90 6ainoB, «5» - 91-100 6amioB, «3aureHO» - 61-100 GayIOB.




