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1. O0wmue cBeaeHus

1. | Kadenpa ["opHoro nena, Hayk 0 3emiie U MpUpPoA000yCTpOiicTBa
2. | CnenuanbHOCTh 21.05.04 T'opnoe neno

3. | Cnenuanuzanus Ne2 TlonzemHast pa3paboTKa pyIHBIX MECTOPOKACHHUM
4. | Jucuuniuaa (MOayib) DIEKTPONPHUBOJI IPOMBIIIIEHHBIX YCTAHOBOK

5. | ®opma oOydeHHs 3a04Hast

6. | T'on Habopa 2017

2. IlepeyeHb KoMMNeTeHUM

- TOTOBHOCTb C €CTECTBEHHOHAYUHBIX IO3MULIMI OLIEHUBATh CTPOEHUE, XUMUYECKUI U MUHEPAJIbHBIN
COCTaB 3€MHOW KOpBI, MOP(OIOTHYECKHE OCOOCHHOCTH M TEHETHYECKHE THIBI MECTOPOXKIICHUI
TBEP/BIX TIIOJIE3HBIX MCKONAEMBIX MpPU PEHIEHUH 33734 [0 palMOHAIBHOMY U KOMILJIEKCHOMY
0CBOEHUIO reopecypcHoro noreniuana Henp (OI1K-4);

- TOTOBHOCTh MNpPHHUMATh Y4YacTHE BO BHEAPEHUHM aBTOMATH3HPOBAHHBIX CHUCTEM YIPaBICHUS
npousBoacTBoM (I1K-8);

- TOTOBHOCTb BBINOJHATH KOMILUIEKCHOE OOOCHOBAaHME TEXHOJIOTMHA W MEXaHW3alMU Pa3pabOTKH
PYAHBIX MECTOPOXkAEHUH noJie3HbIX uckonaembix (IICK-2.2).




Kpurtepnu u nokasare/iy oeHMBaHUs KOMIEeTEHIMIi HA Pa3JMYHBIX 3Tanax uX GopMUpPOBaHUsA

Irtan popmMupoBaHus

KpuTtepuu u nokaszaresiu olileHMBAHUSI KOMIETEeHIH

®opMbI KOHTPOJIS

®opmupyemasn
KOMIIeTeHIMH (Pa3/ieJibl, TeMbI KOMITETOHIHST 3uHatn: Ymern: Baaners: c¢(opMUPOBAHHOCTH
JMCIUIIMHBI) KOMIIeTEeHIIHH

Tema 1. Dnexmpocnabicenue OIIK 4 OCHOBHBI€ MOHSITHUS CTPOUTH CXEMbI BHEILIHETO U HOpPMaMHM OCBEIIEHHOCTH 3agaHue Ha TOHUMAaHUE
20pHBIX npeonpuamuil TIK-8 DJIEKTPOTEXHUKU BHYTPCHHETO 3JICKTPOCHAOKCHHUS TEPMUHOB

IICK-2.2
Tema 2. Tema 2. Acunxponnuvie OIIK -4 OCHOBHbIE MOHSITUS MIPOU3BOJUTH PAcYET CKOPOCTH MIPUHIIUIIOM ACWCTBUSA 3agaHue Ha TOHUMAHUE
J/1eKmpoosuzamenu I1K-8 JJIEKTPOTEXHUKH JIEKTPONIPUBOAA ACHHXPOHHOTO TEPMUHOB

[ICK-2.2 AIEKTPOIBUTATEIIS
Tema 3. Dnexmpoosuzamenu OIIK -4 OCHOBHBIE MOHSITHUS MPOU3BOJUTH PAcyeT CKOPOCTH MIPUHLIUIIOM ACUCTBUSA 3agaHue Ha TOHUMAaHUE
HOCMOAHNHO020 MOKA I1K-8 JJIEKTPOTEXHUKH JIEKTPOIIPUBOAA AIEKTPOIBUTATEIISA TEPMUHOB

I[ICK-2.2 ITOCTOSTHHOT'O TOKa
Tema 4. Cunxponnvle mawiunwl OIIK -4 OCHOBHBIE MMOHSTHUS 0JIb30BaThCSl XapaKTEPUCTUKAMU MIPUHLIMIIOM JACWCTBUSA 3agaHue Ha TOHUMAaHUE

K-8 JIEKTPOTEXHUKH ANEKTPOIPHUBO/IA IBUTATEIIS CHHXPOHHOM MaITHHEI TEPMHUHOB

I[ICK-2.2 ITOCTOSTHHOT'O TOKa
Tema 5. Pecynupyemutii OIIK -4 IIOKA3aTeIH MIEKTPOIHEPTUU MIPUMEHSATb CUCTEMBI PETYIHPYEMBIX HAaBBIKAMU PELICHUS 3anaHue Ha IOHVMAaHUE
INNEKMPOnpueoo u cpeocmea TIK-8 AIEKTPOIIPHUBOJIOB MPH 00OCHOBAHWHA TEOPETUUECKUX 3a/1a4 TEPMUHOB
agmomamu3auuu 20pHsIX [ICK-2.2 pemeHuit
npeonpusamuii
Tema 6. Tunwt pecynupyemuix OIIK -4 MIOKA3aTeIH MOIHOCTH MIPUMEHSATH CUCTEMBI PETYITHPYEMBIX HaBBIKAMU PELICHUS Pemenue 3anau.
ACUHXPOHHBIX IIEKMPONPUBOO0E IIK-8 JIEKTPOIIPUBOAOB ITPH 0OOCHOBAHNH TEOPETHYECKUX 3aJ1ad ['pymmoBas auckyccus
U ux InepzemuuecKue I[ICK-2.2 pemeHuit
nokazamenu
Tema 7. Ilymu cuudicenusn OIIK -4 PEXUMBI Pa0OTHI ABUTATEICH | TIONB30BATHCS TEXHOJIOTHYCCKUMHU HABBIKAMY PEIICHUSI Pemrenue 3amau
I1eKmpPonompeodenus npu K-8 TpeOOBaHMSAMHU K MTOKA3aTEISIM TEOPETHICCKUX 3a7a4 I'pymmoBas muckyccust
UCROIb306aAHUU I[ICK-2.2 TIEPEX OJIHBIX ITPOIIECCOB
INEKMPONPUBOO0E
Tema 8. Asmomamu3sayusn OIIK -4 SHEPreTUYECKYIO M0JIb30BaThCSl PEKUMAMHU 3HaHUSIMU O KaTErOpHsIX Pewmenue 3agau
MeXHON02UYeCKUX RPOUECcos ¢ TIK-8 3¢ PEeKTUBHOCTH SHEprocOepexeHHs JIEKTPOIIOTpeOnTENCH Ha
Yacmommo-pezynupyemoim [ICK-2.2 TOPHOM TPEIIPUSTHH

INEKMPONPUBOOOM




Tema 9. Inexmpobezonacnocmo OIIK -4 3JIEKTPOIHEPIETUUECKUE [Tonb3oBaTbcs 3HAHUSAMU MepaMu 3aIIUThI 3agaHue HA TOHUMaHUE
npu IneKmpudurayuu 20pHbLIX K-8 OITACHOCTH 0 3aIUTHOM 3a3EMIICHIN OT TIOPAXKCHHUS DIICKTPUICCKIM | TCPMHIHOB
npeonpusamuil [ICK-2.2 TOKOM.

Tema 10. Fuepzoayoum u OIIK -4 MEpEHI T10 SHEPTOCOCPEIKCHHUIO | TTONB30BAThCs HHPOpMAIIHEH O HaBbIKAMU PELLICHUS Pemenue 3amgau
IHepzocheperceHUe I1K-8 Tapudax TEOPETHICCKUX 3a7a4

[ICK-2.2




1. KpnTeplm M IIKAJbl OHCHUBAHUA

2.1. Pemienue 3agau

5 0ayuIoB BBICTABIISIETCS, €CIM CTYAEHT pEIINJ BCE PEKOMEHIOBAHHBIE 3aJaud, MPaBHIIBHO
M3JI0KWJI BCE BApUAHTBl UX pEIIeHUs, apryMEHTHPOBAaB MX, C 00s3aTeIbHON CCBHUIKOW Ha
COOTBETCTBYIOIIINE HOPMATHUBHI (€CIH M0 COACPKAHUIO 3TO HEOOXOAUMO).

3 Oamia BBICTABISIETCS, €CIM CTYACHT pelmui He MeHee 85% peKOoMEHIOBaHHBIX 3ajad,
MIPAaBUIILHO M3JIOKWJ BCE BAPHAHTHI PELICHHS, apIYMEHTHUPOBAB MX, ¢ 0053aTebHON CCBUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CITH M0 COACPKAHUIO 3TO HEOOXOAUMO).

2 Oaia BBICTABISETCS, €CIM CTYACHT pelIni He MeHee 65% peKOMEeHIOBAaHHBIX 3ajad,
NIPAaBUIILHO HM3JIOKUJI BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTENIbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH 110 COJCPIKAHUIO 3TO HEOOXOAMMO).

0 GanyoB - eciu CTYAEHT BHINOJIHUI MeHee 50% 3ajaHusi, W/WUIM HEBEpHO YKa3zal BapUaHTHI
pelIeHus.

2.2. BoinosiHeHHe KOHTPOJIbHOI padoThl

30 6anoB BBICTABISIETCS, €CIIU CTYACHT PELIMJI BCE PEKOMEHJOBAaHHBIE 3a7a4yH, MPaBHILHO
M3JI0KWJI BCE BApUAHTHI UX pEIIEHUs, apryMEHTHPOBAaB MX, C 00s3aTeIbHON CCBHUIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CITH M0 COACPKAHUIO 3TO HEOOXOUMO).

20 GanyoB BBICTABIISETCS, €CJIM CTYAEHT pemui He MeHee 85% peKoMeHJO0BaHHBIX 3a7ad,
MIPAaBUIILHO M3JIOKWJ BCE BAPHAHTHI PELICHHS, apIYMEHTUPOBAB MX, C 0053aTebHON CCBUIKOM Ha
COOTBETCTBYIOIIIME HOPMATHUBHI (€CIH M0 COACPKAHUIO 3TO HEOOXOAUMO).

10 ©anoB BBICTABISAETCS, €CJIM CTYIEHT peIlni He MeHee 65% peKOMEeHIIOBAHHBIX 3ajad,
MIPAaBUIILHO HM3JIOKUJ BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTENIbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH 110 COJEPIKAHUIO 3TO HEOOXOAMMO).

0 GanyoB - eciu CTYAEHT BHINOIHUI MeHee 50% 3ajaHusi, W/WiIM HEBEpHO YKa3al BapUaHTHI
pelIeHus.

2.3. 3axaHne Ha NOHUMAaHHE TEPMHHOB (TEPMHMHOJIOTMYECKHIl TECT)

ITpoLileHT IpaBUIBHBIX OTBETOB Jo 60 61-80 81-100

KonnyecTBo 0anioB 3a penieHHbIH TeCT - - 1

2.4. I'pynnoBas auckyccus (yCTHbIE 00CyKIeHUsI MPO0IeMbl WM CUTYAIUH)

Kpurepuu oueHuBanus basbl
® 00yJarOIUIiC OpUEHTUPYETCS B TMpoOieme OoOCYKIEHHS, TPaMOTHO
BBICKa3blBa€T M OOOCHOBBIBAET  CBOM  CYXKICHHS,  BJaJeeT
npodeccuoHaIbHON TEPMUHOJIOTHEMH, OCO3HaHHO IIpUMEHSET )

TEOPETUYECKUE 3HAHMS, MaTepHall H3jaraeT JIOTUYHO, TPaMOTHO, 0Oe3
OIIMOO0K;
® [IPH OTBETE CTYACHT JEMOHCTPUPYET CBSI3b TEOPUH C MPAKTUKOM.

® OOyUaIOIIMICA TPAMOTHO H3JIaraeT MaTepuajl, OPHCHTUPYETCS B
npobiemMe OOCYXIeHHUs, BiIageeT NPO(HEeCCUOHATHLHOW TEPMUHOJIOTHEH,
OCO3HAHHO TPUMEHSICT TEOPETUYCCKUE 3HAHUS, HO COJIepKaHue U (Gopma
OTBETa UMEIOT OT/CIbHBIC HETOUHOCTH;

® OTBET INMPABUJIbHBIM, MOJIHBINA, C HE3HAYMTEIbHBIMA HETOYHOCTSIMU WIIH
HEJIOCTATOYHO ITOJIHBIN.

e O0yJaroImuiics W3JaraeT Marepual HEMOJHO, HEeMoCIeI0BaTeNbHO,
AOIMYCKACT HETOYHOCTHU B ONIPCIACICHUN HOHﬂTHﬁ, HE MOXKET JOKa3aTCIbHO 0
000CHOBATh CBOM CYXKJICHUS,




® 00HApPY)KUBACTCS HEIOCTATOYHO TJIyOOKOE€ TIOHMMAaHHWE W3y4EeHHOTO
Marepuasa.

2.5. Kpurepun olleHKHM NOATOTOBKH CTYAEHTOB pedepara

basibl XapaKTepUCTHKHU 0TBETA CTYIeHTa
5 - CTYZICHT T7TyOOKO ¥ BCECTOPOHHE YCBOWII MTPOOIIEMY;
- YBEPEHHO, JIOTUYHO, TIOCIIEA0BATEIHHO U TPAMOTHO €T0 M3JIaraer;
- OMHpasiCh HA 3HAHWS OCHOBHOW W JIOTIOJHUTENLHOHN JHTEpaTyphl, TECHO
MPHUBS3BIBAET YCBOCHHBIE HAy4YHBIE TOJOXEHHS C  MPAKTUYECKOM
JESATEITBHOCTBIO,
- yMelio 000CHOBBIBAET U apPTyMEHTHUPYET BBIABUTAEMbIC UM UJIEH;
- JIeNIaeT BBIBOJbLI M 0000IICHNS,
- cBOOOTHO BJIaJIeeT MOHATUSIMHU
4 - CTYIEHT TBEpPAO YCBOWJI TE€My, TPAMOTHO M TO CYIIECTBY H3Jaraer ee,
OTHPAsiCh Ha 3HAHUS OCHOBHOMU JIMTEPATYPHI;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEIH;
- YBSI3BIBAET YCBOCHHBIC 3HAHMSI C TPAKTHUECKOMN JEITeIbHOCTHIO;
- aQpTYMEHTHPYET Hay4HbIC TOJIOKEHUS;
- JIeNIaeT BBIBOJbLI U 0000IICHNS;
- BJIQJICET CUCTEMOU OCHOBHBIX MOHATUHN
2 - TeMa pacKpbhITa HEJOCTATOYHO YETKO M TOJHO, TO €CTh CTYACHT OCBOMJI
npoOieMy, MO CYIIECTBY H3JIaraeT ee, OMUPasch Ha 3HAHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;
- JIOMyCKaeT HECYIIECTBEHHbIE OTMOKN M HETOYHOCTH,
- HCTIBITHIBAET 3aTPYAHCHUS B MPAKTUICCKOM MPUMECHEHUH 3HAHMIA,
- cnabo apryMeHTUPYET HayIHbBIE TTOJIOKEHNUS,
- 3aTpyaHsETCS B (hOPMYIUPOBAHUH BHIBOJOB U 0000IIECHUIA;
- YACTUYHO BJIAJICET CUCTEMOU MOHATUI
1 - CTYZICHT HE YCBOWJI 3HAUUTEIBHOMN YacTH MpoOIEMBI;
- IOTMYCKaeT CYIIECTBEHHBIC OMIMOKH U HETOYHOCTH MPU PACCMOTPEHUH €€
- HCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM NMPUMEHEHHUH 3HAHHUIA,
- HE MOKET apTryMEHTHUPOBATh HAyYHBIC MTOJI0KCHHUS,
- He (popMyIIHpyeT BHIBOJIOB M 000OIICHHUI;
- HE BIIAJICCT MOHITHIHBIM almapaToM

3. TunoBble KOHTPOJIbHBIE 33/IaHUSI M METOJMYECKHe MAaTepHAaJbl, ONpeaesiiome
npoueaypbl OLEHMBAHMA 3HAHUI, YMeHMii, HABLIKOB M (WJH) ONBITA JAesITEJbHOCTH,
XapakTepu3ylIMX JTanbl (OPMHMPOBAHUSI KOMIIETEHUMIl B Ipolecce OCBOEHHUS
o0pa3oBaTe/IbHON NPOTrPaMMblI

3.1. Pemienue 3agau

B mpaktuke mpuUMEHSIOT TpU METOJa pacyeTa OCBEUICHHUS: TOUYEUHBIN, CBETOBOTO MOTOKA U
YAEAbHOW MOLHOCTH.

Toueunviti Memoo. JaHHBIA METOJT HE YYUTHIBAET CBETOBOIO IMOTOKA, OTPAKAEMOTO
OCBEIIAEMOU TMOBEPXHOCTHIO, MOATOMY €ro MpPUMEHEHHe HauboJiee IeNecoo0pasHo s
pacdera HapyXHOTO OCBEUICHHUS MPOTSHKEHHBIX TOPHBIX BBIPAOOTOK, WMEIONINX HHU3KHIA
kod(hduimeHT orpaxkeHus. [ pacueta HAAO 3HATH KPHUBYIO CBETOpacHpelesieHUs
CBETUJIbHHUKA, T €. CHJIy CBETa, MCIYCKAaeMOTr0 CBETWJIbHUKOM IMOJ Pa3IU4YHBIMU YyIJIaMu K
CBOEHl OCHM H paccTosHUE OT CBETHJIBHUKA JO OcBemaemMoro oObekta. [lpwHAB THI
CBETWJIbHHKA M PACCTOSHHUE MEXIY CBETHIBLHUKAMH, OMPEIEISIOT OCBEIIEHHOCTHh B JTFOOOM
3aJlaHHOM Touke, HanpuMep Touka O, Hanbolee yaaleHHO! OT HICTOYHHUKA CBETA.



OcCBeIIEHHOCTh B TOPU30HTAJILHOM TNIOCKOCTH  E. (1K) omnpenenseTcs no Gpopmyine

E,=2Cl cos> a/k;H?
rZie 2- YUCIIO CBETUIIHHUKOB,;

C- xo3(urreHT, mpeaCTaBIAIOMNUNA OTHOIIIEHHE CBETOBOTO MOTOKA MPHHSITOMN JIAMITBI K
CBETOBOMY ITIOTOKY YCJIOBHOM J1amIbl, 411 koTopoi @ - 1000 nm;

1, - cuia cBeTa MOJ| YIJIOM O K OCH CBETHIJIBHUKA, ONpeessieMas 0 KPUBBIM

CBETOpAacIpeIeNIeHus], KI;

k;- xoa(dunreHT 3amaca, yIuTHIBAIOIINI 3aNBIIICHHOCTh KOJIITAKa CBETHJILHUKA U CTApEHUE
HUTH JIaMITbI ( 1151 BBIPAOOTOK: C AJIEKTPOBO3HON OTKaTKOM - 1.2 +1.4; ¢ koHBelepHOI
noctaBkoit 1.4 + 1.7; st 3a00€B 1 MOTPy304YHBIX MYHKTOB - 1.7+2.0);

H- BpicOTa MOABECA CBETUIILHUKA HAJI OCBEIIAEMOM IIJIOIIA/IBIO, M.

Ecnu nostydeHHas 110 pacdyeTy OCBELIEHHOCTb HE YAOBJIETBOPSAET ACHCTBYIOLIUM HOPaM, TO
COKpAILAIOT PACCTOSTHUE MEX/Ty CBETHIIbHUKAMH WM MPUHUMAIOT CBETHIIBHUKU C OOJIBIIUM
CBETOBBIM ITIOTOKOM.

Memoo ceemogoco nomoka. Ilpu 3TOM METO/IE€ pacyeTa YUUTHIBAETCS HE TOJIBKO CBET, IaarOLHi
OT CBETHJIbHHKA, HO U CBET, OTPAXKEHHBIHN OT paboUYnX MOBEPXHOCTEH, OCBELIaeMOH IJI0MIa IH,
M03TOMY OH HanboJjee MpueMIIeM TP pacueTe OCBELICHHS TOMEIICHUH ¢ MOOeIeHHBIMU HITH
MOKPBITHIMH CBETJION KPAaCKOW CTEHaMH U OTOJIKOM. B pacder BBOAAT MOHATHE - KOIDDUIIEHT
MCTIOJIb30BAHUS CBETOBOTO IIOTOKA OCBETHTENBHOM YCTAaHOBKH (1]). DTOT KO3(h(HUIIMEHT 3aBUCUT
OT THIIa CBETHJIBHHUKA, KOA(PPHUIINEHTOB OTPAKEHHSI CTEH U TIOTOJIKA, a TAaKXKe MHIEKCa
IIOMEILEHUS, ONIPEAEIAEMOTO COOTHOIIEHUEM €T0 Pa3MEPOB.
Wupexc moMenieHus onpeaesnsior no popmyie

i=AB/h(A+B),
rae A u B cOOTBETCTBEHHO JJIMHA U IIMPHHA TOMELLEHUS, M;
H - pacuyeTHas BbICOTA MIOJBECA CBETUIILHUKA HAJl OCBELIAEMOM IIOBEPXHOCTBIO, M.

OOBIYHO MPUHUMAIOT, YTO OCBEIIaeMasi IOBEPXHOCTh HAXOAUTCS B MOMELIeHNH Ha ypoBHe 0.7 -
0.8 m. KoaddummeHT ncmonp30BaHusi CBETOBOTO MOTOKA HAXOIST IO CIICNUATBHBIM TabIUIaM,
MPUBOJAMMBIM B KaTaJlIOTax M CIPAaBOYHHUKAX 110 CBETOTEXHHUKE, HO B CPETHEM MOKHO NMPUHSTH
Nn=0.3 + 0.5 s nomemennii Ha noBepxHocTH U N=0.2 + 0.4 1151 Kamep B MOA3EMHBIX TOPHBIX
BBIpabOTKaX.
CBeToBOM MOTOK (JIK) 111 CO3JIaHUsT HEOOXOJUMOM OCBEIICHHOCTH

D=K3E,inSZ/M,
rne Ei, - MUHAMaJIbHAs HOPMUpPYeMast OCBEILEHHOCTb, JIK;
Z - ko3 UIIEHT, paBHBIN OTHOLIEHUIO CPEIHEH OCBEIEHHOCTHU £, K MUHUMAJIbHOMN
OCBEILIEHHOCTH
E,, (nns momzeMHbIX BIpaboTok Z= 1.3 + 1.4; mnst moBepxunoctu Z=1.1 + 1.3);
S- ocBelaeMast TLIONIA/Ib MOMEIICHHS, M*;
k3 - k03 durment 3anaca, mpuHUMaeMsblii paBHbIM 1.3 + 1.5.
[ToncTaBinsist B GopMyIly 3HAUCHHS YKa3aHHBIX BEJTMUMH /IS [TOI3€MHBIX BBIPAOOTOK, BHaYase

MHUHHUMAJIBHBIE, 3aT€M MaKCUMAaJIbHBIC,
nonyunM @; =8.45E,,,S @, =5.45E,,inS/

CpenHee 3HaYeHHE CBETOBOTO MOTOKA (JIM) JUIsl CO3aHUS HEOOXOAMMOM OCBEIIEHHOCTH MOYKHO
OTIpeNeNaTh 1o GpopmyIie
@D =6.85EpinS.



[To n3BecTHOMY CBETOBOMY IIOTOKY OJIHOTO CBETHJIBHHKA OMPEEISIOT HEOX0AUMOE YHCIIO
CBETHJILHUKOB, YTOOBI UX CYMMapHBIH MOTOK ObUT OOJIBIIIE UITH PABEH PACUETHOMY.

Pacuem npoowcekmopnozo océeujenus. Pacuet cBOJUTCS K BEIOOPY THUIIA U YHCIIA IPOXKEKTOPOB,
OTIpe/IeNIeHUI0 He0OX0IMMOM, HanboJiee palMoOHAIBHOW BEICOTHI M MECTa YCTaHOBKH
IIPOXKEKTOPOB, ONPENEICHUIO HAUBBITOTHEHMILIETO yIJIa HAKJIOHA ONTHYECKON OCH IIPOXKEKTOPA.
Pacuer Benercs ¢ yuerom TpebyeMoil HOpMaMU MUHUMAaJIbHOM OCBELIEHHOCTH TOPHBIX
BBIPAaOOTOK.
TouHble pacueTsl IPOKEKTOPHOIO OCBEILIEHHS OUEHb CJIOKHBI U KPOIIOT/IMBBI, [IOATOMY Ha
MPAKTHUKE MOJIBb3YIOTCS MPUOIMKEHHBIMU pacyeTaMH, OTIPEIENsst CBETOBOM MOTOK (JIM) JUIS
OCBEILEHUSI KOHKPETHOI'O IPOCTPAHCTBA:

@ =EminSk3knu
rje S - TIoMmA/k OCBEIMAEMOT0 IPOCTPAHCTBA, M’
k, - koo dunmenT 3anaca paBublit 1.3+1.5;
ky - K09(UIMEHT YUUTHIBAIOIIMI TOTEPU CBETA B 3aBUCHMOCTH OT KOH(PUTYpaLlMU OCBEIIaeMO
MIOBEPXHOCTHU U paBHbIi 1.1 +1.5.

Tpebyemoe unciio mpoKEKTOPOB
n=&/ @,n,

rae @, - CBETOBOU MOTOK JIAMIIBI ITPOKEKTOPA, JIM;
77 - K. I. JI. IpOKeKTopa, paBHbIi 0.35 + 0.37.

OpuEeHTHPOBOYHYIO BHICOTY YCTAHOBKH MPOXKEKTOPa (M) HAXOIAT 1O Gopmyiie

775\ L /300

r71€ [yngx - MAKCUMAJbHAS CUJIA CBETA JaMIIbl IPOKEKTOPA, KI.

OcCBeILIEHHOCTD, CO3/]aBaeMast MPOKEKTOPOM MEHSETCS B 3aBUCUMOCTH OT YIJIa HAKJIOHA
OTITUYECKOM OCHU TPOKEKTOPA, KOTOpast OTPEAEISETCS 0 MPUBOIUMBIM B JTUTEpaType hopmynam
WJIU OTIBITHBIM MyTE€M. DTH KPUBBIE MPEIBAPUTEIHLHO CTPOSIT HA YEPTEkKE B OAMHAKOBOM
MacmTabe ¢ IIaHOM pa3pe3a WK Kapbepa U 10 HUM OTPEAETSIOT MECTa YCTAHOBKH
MIPOKEKTOPOB.

[Topsanok pacuera OCBETUTENIBHON CeTU. Pacuer CBOAUTCS K ONPEIEIEHUIO0 MOLITHOCTH
OCBETHTEIHLHOTO TpaHCPopMaTOpa U CEYCHHUS MPOBOJIOB WITH JKUJI Kabeneil MarucTpaibHbIX
JIMHUH.

MormurHocTs TpanchopmaTopa (KB'A) 11t nUTaHUs CBETWIIBHUKOB ONPEIEISIOT 10 GopMyiam:
JUUIS JIaMIT HaKaJTuBaHUS

Sup=P.n/10001.;

IS Ta30Pa3PSAIHBIX JIAMIT

Smp= Pany/10001:1csc08 @,

rae P, - MOIIHOCTS JaMIibl, BT;

n, - KonudectBo Jamir; 77,=0.9+0.95 - k. m. 1. TpoBOIHON MK KaOeNbHOM ceTH;

Mes - K. T J. CBETHJIBHHKA U CcOS @ - KO3(P(HUIIMEHT MOLITHOCTH CBETUIIbHUKA, OEPYyT U3
TEXHUYECKUX JJAHHBIX.
Ceuenue MPOBOJIOB MITH KW Kabeel BEIOMPAIOT TaKUM, YTOOBI TOTEPH HAIIPSDKEHUS Ha
3a)KMMax JIaMII B KOHIIE JIMHUU HE MPEBBIIIAIHA JONYCTUMBIX 3Ha4eHUH. J[J1s CBeTHIIHIKOB
MOBEPXHOCTHU JOMYCKAETCsS OTKIOHEHNE HANIPSDKEHUS 10 2.5 HOMHUHAIBHOTO, 8 B TIOJ3€MHBIX
BBIPA0OTKAX YrOJBHBIX IAXT OTKIOHEHHUE HAMPSHKEHUS HE JI0KHO MPEBBIIIATH B OCBETUTEIHHOM
cetu 4%.
CeueHHe KUl WTH MArMCTPAIBHOTO Kabenst (MM”) MOYHO OIpeeTHTh 1o (hopMyIIe



S=M/CAU %,
rae M- MOMEHT Harpy3ku (U1 IMHUN JUIMHOM L ¢ cOCpeoTOYeHHON Harpy3Koi P Ha KOHIEe
M=PL, a nns TuHUIA ¢ paBHOMEPHOH pacnpeaeneHHoi narpyskoit M=PL/2), kBtwm;

AU- HopMmupyemasi moTepst HanpspkeHus, %; C- k03(UIMEHT, 3aBUCSIIUN OT IPOBOAUMOCTH
MaTepuasa MPOBOJIHUKA U HANIPSKEHUS CETH.

Koaddurment C onpeaenstor U3 BEIpaKEHUS

C=yU, 107,

rJIe ¥ -yaenbHas MPOBOAMMOCTh MAaTEpHaa IPOBOIHIKA, M/OM MM,

Jlnst TpexazHbIX TMHUHM IPH paBHOMEPHOU HArpy3ke u HampsbkeHuu cetu 127 B s
anpoBOAHUKOB U3 Menu C=8.5; 11 NpoBOJHUKOB U3 amoMUHNUA C=5.2. [Ipn HanpsyKeHUH ceTH
380 B: mis mequ C=76.5; nna amomunust C=46.2.

K nmpoknanke npuHUMAIOT CTaHIAPTHOE CEUeHHE MPOBOJIOB MIIH KHJI Kabenel, paBHOE WIIN
00JIbIIIE PACYETHOTO C YIETOM MEXaHUYECKOW MPOYHOCTH

3.2. 3apanue ISl BHINOJHEHUSI KOHTPOJIbHOM PadoThl

1.  Onpenenuts napamerpsl cxeMsl 3amerienus JIDIT nanpsoxenuem 110 kB, BeimoaHeHHON
npoBogoM AC-95 npotsxkeHHOCThIO 55 kM. [ToBecka MpoBOIOB rOpU30HTAIbHAS.

2. OnpenenuTh NapaMeTphbl CXEMBI 3aMELICHUsI TPEXOOMOTOYHOTO TpaHc(opMaTopa TUIA
TITH -16000/110, oTHeceHHbIE K BBICIIEMY HANPsHKEHUIO TpaHChopmaTopa

3. Ilpwm kaxoii gmune ABo3aymHo# JIDII-220 kB, BIOIHEHHO TPOBOAAMU
AC-400, ee MHIYKTUBHOE CONPOTUBIIEHUE PABHO MHAYKTUBHOMY COIPOTHUBIIEHUIO
tparcopmartopa TPIIIH-160000/220, paboTatoiiero mo cxeme AByX0OMOTOYHOTO
TpanchopmaTopa?

3.3. 3aganue HA IOHUMAHUE TEPMUHOB

E nunsrit MIPOU3BOJICTBEHHBIN KOMILIEKC, 0ObETUHSIONINIA B ce0e dNMEKTPUUECKUE CTAHIUH,
BBIPAa0ATHIBAIOIINE AIIEKTPOIHEPTHIO, CPEACTBA MEpeadn dIEKTPOIHEPTUHU (IJICKTPUUECKUE CETH)
U TIOTpEeOHTENEH IIEKTPOIHEPTUH ...( JHEPTOCHUCTEMA).

2. HepeMeHHBIfI TOK IO CPAaBHCHUIO C IOCTOSIHHBIM UMECT pA NPCUMYIICCTB, INTaBHBIMU U3
KOTOPBIX ABJISAIOTCA ... (FGHCD&TODBI OEPEMEHHOI'O TOKA 3HAYUTEIBHO ACIICBJIC B MPOMU3BOJCTBEC,

YeM reHepaTOPhI IIOCTOSHHOIO TOKA; MEPEMEHHBIN TOK JIETKO TDaHCd)ODMI/IDVeTCH; MIEePEMEHHBIM

TOK JICTKO HDCOGDaBVeTCSI B IIOCTOSIHHBIN; IBUTaTEIN IEPEMEHHOI0 TOKa 6JIaFO,Z[aD$I OpPOCTOTE

KOHCTPYKITUHM 1 HEBBICOKOW CTOMMOCTH SIBJISIFOTCSI OCHOBOM COBPEMEHHOTO 3JICKTDOHDI/IBO,Z[3)

3. DNEeKTPOYCTaHOBKH, CIy>Kallue JUIsl IPOU3BOACTBA IEKTPUUECKON U TETIOBOM SHEPTUU
W3 IPYTUX BUJOB YHEPTUH ... (FIEKTPUUECKUE CTAHIIUN)

4. DIeKTpoyCTaHOBKa, ClyXKallass s IpUeMa U pPACIpEAeieHHs] SJIEKTPOIHEpPruu u
COCTOSIIasl U3 KOMMYTAlIMOHHBIX aIlllapaToB, YCTPONCTB 3alUThl U aBTOMAaTUKH, U3MEPUTEIbHBIX
npubOpoB, COOPHBIX W  COCOUHMUTENBHBIX INMH W BCIOMOTATENBHBIX  YCTPOMCTB—...
(pacupeienuTeabHOE YCTPOMCTBO)

5. Tpexdaznas snexTpudeckas ceTh HanpspkeHHeM Bolie 1 kB, B koTopoit koagduumeHt
3aMBIKaHHS Ha 3€MJTIO (OTHOIIEHUE PAa3HOCTH MOTEHIINAIOB MEX/1y HEOBPEXKIeHHOH (a3oit
3eMJIel B TOUKE 3aMBIKaHUs Ha 3eMJIIO JPYroi WK ABYX ApYrux (a3 K pa3HOCTH MOTEHIUAIOB
Mexay Ga3oit ¥ 3emiield B 3TOH TOUYKE J0 3aMbIKaHus) He TpeBbimaeT 1.4. :...( aaexTpuyeckas
ceTh ¢ 9(h(HEeKTUBHO 3a3EMIICHHON HEUTPAIIBIO)




3.4. IlpumepHble TeMbl pedepaTos:

Oco0eHHOCTH paboThI, XapaKTEPUCTUKU KOHTAKTOPOB MOCTOSTHHOTO U MIEPEMEHHOTO TOKA.
O0630p XapakTepUCTHK, 0COOCHHOCTEN pabOTHI annapaToB PyYHOTO YIPABICHHUS.

O030p XapaKTepUCTUK, 0COOCHHOCTEW pabOThI aNNapaToB AUCTAHIIHOHHOTO YIPABICHUS.
O030p XapaKkTEepUCTUK, 0COOEHHOCTEH pabOThl KOMAaH0AMIAPATOB.

KoHTakTHast crcTeMa 3JeKTPHYECKOTO ariapara.

DJEeKTPOCHAOKEHNE OYUCTHOTO 3a0051.

DNEeKTPOTEeXHUYECKAsl anaparypa Ha FOPHBIX MPEIIPUITHSIX.

H3mepurenbHbie TpaHC(HOPMATOPEI.

Arnmnapatsl 3aIIUTHI.

= 0 0 Ny kW =

0.  BeckOHTaKTHBIE FIEKTPUUECKUE allllapaThl.
3.5. [IpuMepHbIe KOHTPOJIbHBbIE BONPOCHI K IK3aMEHY:

1. VICTOYHUKH 3IIEKTPOCHAOKEHUSI.

2. OnpeneneHne NOHATHH - DJIEKTPOYCTAaHOBKA, JIMHUU AJIEKTPOIIepeIad, CUCTEMBI
AJIEKTPOCHAOKEHHU S, DIIEKTPUIECKast CETh, MOCTAHIIHS.

3. Kareropuu snexkrponorpeOutesneii Ha TOPHOM NMPEINPHUATHH B OTHOILICHHH 00eCTIeYeHHUs
HAJESKHOCTH U OecriepebOHHOCTH AIEKTPOCHAOKESHHUS.

4. CxeMbl BHELITHETO U BHYTPEHHETO 3JIeKTpOCHAOKeHHs. PaauanbHble, MarucTpaibHbIe U
CMEIIaHHBIE CXEMBI AJIEKTPOCHAOKEHHUS.

5. OcHOBHBIE TPEOOBAHMS K CXeMaM 3JIeKTpocHaOkeHHs. OCOOEHHOCTH AeKTpU(pUKaUU 1
CTOCOOBI NIEKTPOCHA0KEHHU ST OTKPBITHIX TOPHBIX PAdOT.

6. Hucio ¥ MOUIHOCTH TPaHC(HOPMATOPOB HA LIEHTPATHLHON MOHU3UTELHON ITOACTAHITHH.
Crioco0b1 BEIOOPA MOLITHOCTH TPaHC(HOPMATOPOB.

7. OcBellieHHe MOJI3eMHBIX TOPHBIX BRIPAOOTOK. MeTO/IbI pacyeTa OCBEIICHUS: TOYEUHBIH METO/,
METO/1 CBETOBOTO [TOTOKA, METO/1 YEIbHON MOILITHOCTH.

8. Pacuer xa0enbHOI CeTH Ha yJacTKe, BEIOOD Kalens.

9. IlpyHUMI NEHCTBUS aCUHXPOHHOTO 3JEKTPOBUTATES.

10. KOHCTpYKTHBHOE HCIIOJIHEHUE AaCUHXPOHHOTO 3JIEKTPOABUTATES.

11.Cxema BKJIIOUEHHS aCHHXPOHHOIO IEKTPOABUTaTEINS B CETh.

12. DnexTpoMexaHNYECKUE XapaKTEPUCTUKHU ACHHXPOHHOTO AIEKTPOABUTATENI.
13.MexaHn4eckne XapakTepUCTUKU ACHHXPOHHOTO 3JIEKTPOABUraTEIs.

14. TlocTpoeHue HCKYCCTBEHHBIX MEXaHUYECKHUX XapaKTEPUCTHK ACHHXPOHHOTO
AJIEKTPOIBUT ATEIIS.

15.Bxirouenue 100aBOYHBIX PE3UCTOPOB B LIETIh POTOPA ACHHXPOHHOTO 3JIEKTPOIBUT ATEIIS.
16.PerynupoBaHue CKOPOCTH JIEKTPOIPUBOJIA C ACUHXPOHHBIM 3JIEKTPOIBUTaTEIEM U3MEHEHUEM
HaTPSKCHUS.

17.I1oBbIIEHHE SKOHOMHUYHOCTH paObOTHl ACHHXPOHHOTO AJIEKTPOABHUTATENS C MOMOIIBIO
peryasTopa HarpspKeHHS.

18. PerynupoBanue CKOPOCTH aCHHXPOHHOTO 3JIEKTPOABUTIaTeNsl U3MEHEHHEM YacTOTHI
MUTAIONIETO HAIPSKEHHS.

19. PerynupoBanue CKOPOCTH aCHHXPOHHOTO 3JIEKTPOABUIaTe sl N3MEHEHHEM YHcia map
HOJIFOCOB.



20.TopMokeHNE ACUHXPOHHOTO 3JIEKTPOABUTATENS] IPOTUBOBKIIOUEHUEM.

21.PexkynepaTuBHOE TOPMOKEHHE ACUHXPOHHOTO JIEKTPOABUTATES.

22 . JIuHAMMYECKOE TOPMOKEHUE ACHHXPOHHOI'O IEKTPOIBUTATES.

23.TopmoskeHUE ACHHXPOHHOTO 3JIEKTPOABUTATENS IPH CAMOBO30YKICHUU.
24.9neKTpOMarHUTHbIE MEPEXOIHBIE IIPOLIECCH] B ACHHXPOHHOM 3JIEKTPOBUTATEIIE.
25.IlpuHuun nedcTBUs IBUTaTeNsi MOCTOSIHHOTO TOKA.

26.KOHCTpYKTUBHOE HCIIOIHEHUE ABUTATENS IOCTOSIHHOTO TOKA.

27.CtaTu4yecKre XapakTepUCTUKU ABUTaTelsi HOCTOSHHOTO TOKA HE3aBUCHMOTO BO30YXKICHUS.
28.McKyCCTBEHHbIE MEXaHUYECKUE XaPAKTEPUCTUKH IBUTATENISl IOCTOSTHHOTO TOKA HE3aBUCUMOTO
BO30Y)KJICHHS.

29.PexxuMBbl pabOThI JBUraTeNsl HOCTOSTHHOTO TOKAa HE3aBUCHUMOTO BO30YXIEHUS.
30.PerynupoBaHue CKOPOCTH IBUTATENSI TOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YKIACHHUS C
MIOMOIIBIO PE3UCTOPOB B LIENU SIKOPSL.

31.PerynupoBaHue TOka U MOMEHTA IPU IIyCKE, TOPMOKEHUH U PEBEPCE IBUTATEINSI TIOCTOSHHOTO
TOKa HE3aBUCHUMOTO BO30YKICHHUSI.

32.PerynupoBaHue CKOPOCTH JIBUTATENSI TOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YKACHHUS
M3MEHEHHEM MarHMUTHOI'O MOTOKA.

33.PerynupoBaHue KOOpAWHAT ABUTATEIs IIOCTOSHHOTO TOKA HE3aBUCHUMOTO BO30OYKICHHS
N3MEHEHUEM HaIPSDKEHUS SKOPSL.

34.PerynupoBaHue CKOPOCTH JBUTATENS IOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YXKICHHUS B CXEME
C IIYHTHPOBAHUEM SIKOPSI.

35.1MnynbsCHOE peryaupoBaHUe CKOPOCTH JIEKTPOIIPUBOJIA C IBUraTEIEM IIOCTOSIHHOIO TOKA
HE3aBUCUMOTO BO30YXKICHUS.

36.CraTnueckue XapaKTepUCTUKH JIBUTaTENsl IOCTOSHHOTO TOKA MOCIE0BATEIBHOTO
BO30Y)KJICHHS.

37.PerynupoBaHue KOOPAWHAT ABUTATENs IOCTOSHHOTO TOKA MOCIEI0BATEIBHOTO BO3OYKIECHHS C
MIOMOIIBIO PE3UCTOPOB.

38.PerynupoBaHue CKOPOCTH JIBUTATENSI TOCTOSIHHOTO TOKA IOCIJIE0BATEILHOTO BO30YKACHUS
M3MEHEHHEM MarHUTHOT'O MOTOKA, HANIPSKEHMSI U IIIYyHTUPOBAHUEM PE3UCTOPOM SIKOPSL.
39.TopmorkeHHUE 3IEKTPOIIPUBOIOM JIBUrATENSI IOCTOSHHOTO TOKA MOCIIEI0BATEIILHOTO
BO30Y)KJICHHS.

40.XapakTepuCTHKH JIEKTPOIIPUBOA JBUTATEIIS TIOCTOSHHOTO TOKA CMEIIAHHOTO BO30YXIEHUS.
41 ITpuHumn neicTBUS CHHXPOHHBIX MAaIlIUH.

42 KOHCTpYKTUBHOE MCIIOJIHEHUE CUHXPOHHBIX MAIlIHH.

43.CtaTuyecKkue XapakTepUCTUKU U PEKUMbI paOOThl CHHXPOHHBIX JIBUTATEJICH.



TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOT'PAMMA
21.05.04 T'opHoe geno0
Crnemnanu3anus Ne2 «IloazeMHasi pa3padoTka pyAHBIX MeCTOPOKIACHHII»
(xop, HaTIpaBJICHHUE ,HATIPABJICHHOCTS ( ITpodmitb))

TEXHOJIOI'MYECKASA KAPTA

udp aucuumimnel o PYII ‘ b1.B./1B.2.2

JlucuuninEa | J/1eKTPONPHBO NPOMBIILIEHHBIX YCTAHOBOK

Kypc | 4-5 | cemectp | 8-9

Kadenpa | TOPHOTIO J1eJ1a, HAYK 0 3eMJle U MPUPOA000YyCTPOiicTBA

@.1.0. npenonasaTensi, 3BaHUE, JODKHOCTh | Kopaunosa Jlapuca FOpbeBHa, cTapuinii npenogaBareJib

Do, prHOCMKOCTanC/gET‘ 108/3 | Kon-Bo cemecTtpoB| 2 ‘ dopMa KOHTPOIS | IK3aMeH 9/9

JIK 001IL/TEK. ceM. | 4/4 |HP/CMO6LLL/TEKA CeM. | 12/12 |HE06H.IA/TCKA ceM. | - | CPC o0uL/TeK. ceM. | 83/83

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

- TOTOBHOCTb C €CTECTBEHHOHAYUYHBIX MO3ULMN OLICHUBATH CTPOEHUE, XUMUYECKUI U MUHEPAIbHBIN
COCTaB 3EeMHOU KOpBI, MOP(OIOTUYECKUE OCOOCHHOCTH M TEHETHYECKHE THIBI MECTOPOXKICHUN
TBEPBIX IMOJE3HBIX HCKOMAEMBIX IPU PEILICHUH 33]1a4 110 PALMOHAIILHOMY U KOMILIEKCHOMY OCBOEHHIO
reopecypcHoro noteruuana Heap (OITK-4);

- TOTOBHOCTh MpPHHMMATh Yy4YacTHE€ BO BHEJPEHHUU aBTOMATU3MPOBAHHBIX CHUCTEM YIpPaBICHUS
npousBojacTBoM (I1K-8);

- TOTOBHOCTb BBITIOJHATH KOMIUIEKCHOE O0OCHOBAaHUE TEXHOJOTHIA M MEXaHU3AIMH Pa3pabOTKH PYIHBIX
MECTOPOXAeHNH noJe3HbIX uckonaembix (I1CK-2.2)

Kon ¢popmupyemoii KonnuectBo MaxkcuManbHoe Cpox
Conep:xanue 3agaHust .
KOMIICTCHIIM U MEpPONpPUATHI | KOJIMYECTBO 0AJJIOB |  NPEAOCTABJICHUS

Beoonwtii onok

He npenycmorpen | | | |

Ocnoenoii 6110k

OIIK-4 3amaHue Ha TIOHUMAaHUC
K-8 repymEOB 6 6 Bo Bpems ceccun
[1CK-2.2
OIIK-4
IK-8 [ pynmnoBas quckyccus 2 4 Bo Bpems ceccun
[ICK-2.2
OIIK-4
K-8 Peenue 3anau 4 20 Bo Bpems ceccuun
I1CK-2.2
OIlK-4
IK-8 KonTponbHas pabora 1 30 3a 2 HeJeIu J0 CECCUU
I1CK-2.2
Bcero: 60
DK3aMEH ggﬁi gg ; ;g o pacnucanuto
Bcero: 40
Hroro: 100
Jonoanumenvuatii 010K
OIIK-4 Pedpepar 5 ITo cormnacoBanuto ¢
ITK-8 IIPENOAABATEIEM
Bcero: 5

[IIkaya oleHNBaHMs B paMKax OauIbHO-peHTHHIOBON crcteMbl MAI'Y: «2» - 60 6ayutoB n Menee, «3» - 61-
80 6amioB, «4» - 81-90 6amtoB, «5» - 91-100 6amioB, «3auTeHO» - 61-100 GaIOB.




