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1. Oomme cBeneHud

1. | Kadenpa I'opHoro aena, Hayk 0 3eMJyie ¥ MPUPOTO00YCTPONCTBA

2. | CnenuanbHOCTh 21.05.04 T'opnoe geno

3. | Crremanuzanus Ne6 OOoraltieHre HoJIe3HbIX HCKOIAEMBIX

4. | Mucwmmna (vozyss) DneKTpooOOPYAOBAHHE U IIEKTPOCHAOKCHHE
oboraTuTeNbHBIX hadpHUK

5. | ®opma oOydeHus OYHas

6. | 'og Habopa 2019

2. IlepedyeHb KOMIETEHIUH

- TOTOBHOCTHIO C €CTECTBCHHOHAYYHBIX TIO3WLMI OIIEHMBAaTh CTPOCHUE, XUMHYECKHH U
MHHEpaJIbHBI COCTaB 3€MHOH KOpPBI, MOP(OIOTHMYECKHE OCOOCHHOCTH M T'€HETHYECKUE THIIBI
MECTOPOX/ICHII TBEPIBIX MOJNE3HBIX HCKOMAGMBIX MPU PEIICHHM 33/1a4 MO PalMOHAILHOMY M
KOMILIEKCHOMY OCBOCHHIO reopecypcHoro norenimana eap  (OITK-4);

- TOTOBHOCTHIO NPHHHMATh y4acTHE BO BHEIPCHHU aBTOMATHU3MPOBAHHBIX CHCTEM YIIPaBJICHHS
npousBoactBoM (I1K-8);

- CHOCOOHOCTBIO aHAJIM3UPOBATh U ONTUMHU3UPOBATH CTPYKTYPY, B3aUMOCBSI3H, (DYHKIMOHAJIBHOE
Ha3HAuCHUE KOMIUIEKCOB MO J00bIYe, mepepaboTKe M OOOTallleHUIO TOJIC3HBIX HMCKOMAeMBIX MU
COOTBETCTBYIOIINX MPOM3BOACTBEHHBIX OOBEKTOB MPH CTPOUTEIHCTBE M PEKOHCTPYKIIMU C YIE€TOM
TpeOOBaHM MPOMBIIIIEHHON U 3Kojoruueckoit oe3onacHoctu (IICK-6-6).




Kputepunu u nokasarejii olleHUBAHMS KOMIIETEHIINI HA Pa3JMYHBIX 3Tanax ux GopMHpPOBAHUSA

Jrtan ¢popMupoBaHus

dopmupyemast

Kputepuu u nokasarejii OlleHUBAHUS KOMIIETeHLH i

DopMBbI KOHTPOJISI

KOMIIETeHIUH (Pa3Jenbl, TeMbI e — 3HaTh: Ymern: Baaners: c¢opMHPOBAHHOCTH
JUCIHUTITUHBI) KOMIIeTeHI Ui
Tema 1. Inekmpocnaodycenue OIIK -4 OCHOBHBIE ITOHATHS CTPOUTH CXEMbI BHEIITHETO U HOPMaMH OCBEIICHHOCTH 3agaHne Ha HIOHNMaHHE
obocamumenvrolx adpux I1K-8 NIEKTPOTEXHUKH BHYTPEHHETO JIEKTPOCHA0KEHHS TEPMHUHOB
I1CK-6.6
Tema 2. Tema 2. Acunxponnoie OIIK -4 OCHOBHBIC ITIOHATHUSA IIPOMU3BOJUTH PACcYeT CKOPOCTU [IPUHLMIIOM JAEUCTBUSA 3amaHue Ha MOHUMAaHWE
anekmpoosuzamenu I1K-8 IEKTPOTEXHUKH 3JIEKTPONPUBOAA ACHHXPOHHOTO TEPMHUHOB
I[ICK-6.6 NIEKTPOJBHUIATEIS
Tema 3. dnexkmpoosuzamenu OIIK -4 OCHOBHBIC ITIOHATHUSA IIPOU3BOJUTH PACYET CKOPOCTH [IPUHLIMIIOM JIE€UCTBUSA 3amaHue Ha MOHUMaHUE
ROCMOAHHO20 MOKA T1K-8 JNEKTPOTEXHUKH 3JIEKTPONPUBOAA NIEKTPOJBHUIATEIS TEPMHUHOB
I[ICK-6.6 MIOCTOSTHHOTO TOKa
Tema 4. Cunxponnsie mauiunsl OIIK -4 OCHOBHBIE NTOHATHUSA MOJIb30BATHCS XapaKTePUCTUKAMHU MIPUHIUIIOM JIeficTBUS 3anaHue Ha MOHUMAaHUe
TIK-8 DJIEKTPOTEXHUKHU 3JIEKTPONPHUBOJA JBUIaTENS CUHXPOHHOU MalllUHBI TEPMUHOB
HCK_66 IIOCTOSIHHOT'O TOKa
Tema 5. Pezynupyembolii OIIK -4 MIOKa3aTeIH 3JIEKTPOIHEPTHN MPUMEHATH CHCTEMBI PETYIIUPYEMBIX HaBBIKAMH PEIICHUS 3agaHue Ha HIOHNMaHHe
INEKMPONPUBOO U CPeOCcmea I1K-8 3JIEKTPOIIPUBOJOB IPH 000CHOBAaHNHT TEOPETHUYECKUX 33124 TEPMHUHOB
agmomamu3ayuu 20pHbIX I[ICK-6.6 penIeHui
npeonpuamuil
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-6.6 peuieHui
nokazamenu
Tema 7. Ilymu cuusicenusn OIIK -4 PEKUMBI pabOTHI IBUTaTeNIel | MOJIB30BATHCS TEXHOIOTHIECKUMHU HaBbIKAMH PEIICHUS Pemenne 3anau
INeKmponompeodeHus npu T1K-8 TpeOOBaHUSIMH K ITOKa3aTeNsIM TEOPETHYECKUX 3a/1a4 I'pynmoBas guckyccus
UCHONb308AHUN T[ICK-6.6 MePEXOHBIX MPOIIECCOB
INEKMPONPUB0O00s
Tema 8. Aemomamusayun 9HEPTreTHIECKYIO MOJIF30BATHCS PEXKUMAMHU 3HaHUAMH O KaTETOPUAX Pemenue 3amau
MexXHOI02UUeCKUX RPOUECCO8 C OIIK -4 3¢ pexTHBHOCTH 9HEprocOepeKeHUs ANeKTpONOTpeOuTENeH Ha
YACMOMHO-PeYyTUPy eMbiM K-8 TOPHOM MPENPUITHA

INEKMPONPUEoooM

[ICK-6.6




Tema 9. dnexmpoobezonacnocmo OIIK -4 3JIEKTPOIHEPTETUYECKUE [Tonb30BaTbcs 3HAHUAMU MepamH 3allUThI 3ajaHue Ha MOHUMaHUe
npu Inekmpuguxayuu [1K-8 OIIaCHOCTH 0 3aIIUTHOM 3a3eMJICHUH OT MOPAXKEHNUS IJIEKTPUIECKUM | TEPMHHOB
obozamumensHbIX hadpux TICK-6.6 TOKOM.

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

[1CK-6.6




1. Kpurtepum u mKajabl OLeHUBAHUA

2.1. Pemenue 3apau4

11 GannoB BBICTABISETCS, €CIAU CTYIEHT PELIMJ BCE PEKOMEHIOBaHHbBIE 3a/lauM, MPAaBUIbHO
U3JI0KWJI BCE BapHaHThl HMX pEIICHUS, apryMEHTUPOBAaB HX, C O00S3aTENIbHOW CCHUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU 110 COJIEPKAHUIO 3TO HEOOXOIUMO).

8 0ayoB BBICTABISETCS, €CJIMU CTYACHT pewmt He MeHee 85% peKoMEeHJOBaHHBIX 3a/ad,
NPaBUIBHO M3JIOKUIJI BCE BAPHAHTHI PELICHHUS, apTYMEHTUPOBAB UX, C 00s3aTEIbHOM CCHIIKOW Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPIKAHUIO ITO HEOOXOJIMO).

4 Gamia BBICTABIISCTCS, ©CIHM CTYACHT peIuia He MeHee 65% peKOMEHIOBaHHBIX 3ajad,
NPaBUIBHO M3JIOKUII BCE BAPUAHTHI X PEIICHUS, apryMEHTHPOBAB MX, C 0053aTEIbHON CCHUTKOM
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIH MO CONEP>KAHHUIO 3TO HEOOX0AUMO).

1 Gann - ecnu cryneHT BbimodHMI MeHee 50% 3anaHus, W/WIM HEBEPHO yKa3all BapUaHTHI
peLeHHS.

2.2. 3ajaHne HA IOHUMAaHHMeE TEPMUHOB (TEPMHUHOJOTHYECKHUH TeCT)

[TporeHT npaBUIIBHBIX OTBETOB Jo 60 61-80 81-100

KonnuecTBo 0anoB 3a perieHHbld TecT - - 1

2.3. I'pynnoBasi nuckyccust (YCTHbIE 00Cy KIeHUsI MPOOIeMbl WJIH CUTYAIlHH)

Kpurepuu oueHnBanus bajbl
¢ 00yyaromuncs OpUEHTHpYeTCsl B mpobieme OOCYXIEHUs, I'pPaMOTHO
BBICKa3blBa€T M OOOCHOBBIBACT  CBOM  CYKICHHS, BIIAJICET
npodeccuoHaIbHON TEPMHUHOJIOTHEM, OCO3HaHHO IIPUMEHSIET 5

TEOPETUYECCKUE 3HAHWS, MaTepHall HM3JIaracT JIOTMYHO, TPaMOTHO, 0Oe3
OIINOOK;

® [IpH OTBETE CTY/ACHT JEMOHCTPHUPYET CBA3b TEOPHH C MIPAKTUKOIA.

¢ O0yJarOIUICS TPaMOTHO W3JIaraeT MaTepuajl; OpPUEHTUPYETCS B
npobneMe OOCYXIeHHUs, BIaAceT MPOPECCHOHAIBHOW TEPMHUHOJIOTHEH,
OCO3HAHHO MPUMEHSET TEOPETHUECKUEe 3HAHMs, HO cojJiepkaHue u Gopma
OTBETa UMEIOT OT/ICIbHBIC HETOYHOCTH;

® OTBET MPABUIBHBINA, MOJHBIA, C HE3HAYUTENLHBIMU HETOYHOCTSIMH HIIN
HEJOCTAaTOYHO TMOJIHBIMN.

e OOydJaroImuiics W3JaraeT Marepual HEeMoJIHO, HeMOoCleI0BaTeIbHO,
JIOTYCKaeT HETOYHOCTHU B OMPE/IEIICHUN MOHITHIA, HE MOXKET J0Ka3aTelbHO
000CHOBAThH CBOM CYXKICHUS, 1
¢ 0OHAPY)KUBAETCS HENOCTAaTOUYHO TIyOOKOE TMOHUMAaHHE HW3YYEHHOTO
MaTepuana.

2.4. Kputepnu olleHKH MOATOTOBKH CTYAeHTOB pedeparta

BaJuibl XapaKTepHCTHKHU OTBETA CTYIeHTa
5 - CTYZICHT TTTyOOKO U BCECTOPOHHE YCBOMII MPOOIEMYy;
- YBEPEHHO, JIOTUYHO, TIOCJICIOBATEIIEHO M TPAMOTHO €0 H3JIaraer;
- ONMUpPAasiCh HA 3HAHHUS OCHOBHOW WM JOMOJHUTENHHOHN JIUTEPaTyphbl, TECHO
MPUBSA3BIBAET  YCBOCHHBIC HAy4YHBIC IIOJOXKEHUS C  MPAKTHYCCKOM
JIEATEIIbHOCThIO;
- yMeJIO 00OCHOBBIBACT M aPTyYMEHTHPYET BBIIBUTAEMbIC UM UJICH,
- IeJIaeT BBIBOABI M 00OOIICHUS,




- cBOOOIHO BiIafieeT NOHITHSIMHU

4 - CTYIEHT TBEpPAO YCBOWJI TE€My, TPAaMOTHO U TIO CYHIECTBY H3JIaraeTr ee,
OMMPAsICh HA 3HAHUS OCHOBHOM JINTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUUYECKOMN JACATEIHHOCTHIO;

- apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

- JenaeT BEIBOJBI U 0000IIEHH;

- BJIQJIECT CUCTEMOM OCHOBHBIX ITOHSITUN

2 - TeéMa pacKphITa HEAOCTATOYHO YETKO M MOJIHO, TO €CTh CTYJIEHT OCBOMII
mpoOyieMy, IO CYIIECTBY H3JIaraeT €€, OMHPasCh HAa 3HAHUS TOJIBKO
OCHOBHOM JIUTEPATYPHI;

- JIOIyCKAaeT HECYIIECTBEHHbIEC OMIMOKN U HETOYHOCTH;

- UCIIBITHIBACT 3aTPYITHCHUS B MPAKTUYECKOM ITPUMECHEHUHN 3HAHU;

- cnabo apryMeHTUPYET HaYYHbIE TIOJI0KEHUS;

- 3aTpyaHsAETCA B (OPMYITMPOBAHUH BBIBOJIOB U 000OIICHHMIA;

- YaCTUYHO BJIaJIE€T CHCTEMOM MOHATHH

1 - CTYJICHT HE YCBOWJI 3HAYMTEIBHOM YacTh TPOOIIeMBI;

- IOITYCKAeT CYNIECCTBEHHBIC OMTUOKH M HETOYHOCTH IPU PACCMOTPEHHH €€;
- HCTBITBIBACT TPYJAHOCTH B MIPAKTUYCCKOM IIPUMCHCHUH 3HAHUN;

- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHUS,

- He (hOpMyIIUPYET BHIBOJIOB M 0000IICHUIA;

- HE BJIQJICCT MOHATHIWHBIM aIlapaToM

TunoBble KOHTPOJbHBbIE 3aJaHUSI U MeTOAHYECKHe MaTepuasibl, ONpeaesiolnue
npoueAypbl ONCHWBAHUS 3HAHWH, YMEHHUH, HABBIKOB M (MJIH) ONBITA JAeATEJbHOCTH,
XapakTepusylommx JTanbl (GOpMHPOBAHMS KOMIETEHUHH B Mpouecce OCBOEHUA
o0pa3oBaTeJIbHOM MPOrPaMMbI

3.1. Pemrenne 3agaq

B nmpakTuke IpUMEHSIOT TP METOJA pacyeTa OCBEUICHUS: TOYEUYHBIM, CBETOBOI'O IIOTOKA U
yIeTbHOM MOIIIHOCTH.

Toueynvlti memoo. NaHHBIA METOJI HE YYUTHIBAET CBETOBOTO TIOTOKA, OTPaKaeMOTO
OCBEIIaeMOM TMOBEPXHOCTHIO, MOATOMY €ro MpHUMEHEHHe Hambosee I[enecoo0pa3Ho s
pacqua Hap}I)KHOFO OCBCUICHUA HpOTSDKeHHBIX FOpHI)IX BI:Ipa6OTOK, NMCHOIIINX HI/I3KI/II>'I
kodd¢uimeHT oTpaxenus. Jlns pacdyera HaAO 3HATh KpPUBYIO CBETOpaclpeaeseHus
CBCTHUJIBHHUKA, T €. CI/IJ'Iy CB€Ta, I/ICHYCKaeMOFO CBCTUJIBHUKOM IIO/[ paSJ'H/ILIHI)IMI/I er'IaMI/I K
CBOCM OCH U pacCTOSHUE OT CBETUJIbHUKA [0 oOcBemaemMoro oObekrta. [IpuHsAB THI
CBCTUJIBHUKA U paCCTOﬂHI/Ie Me>1<z[y CBCTHJIBHUKAMU, OHpeI[CJ'UHOT OCBCUHICHHOCTH B J'IIO6OI>1
3a/laHHOM Touke, HanpuMmep Touka O, Hanbolee yaaleHHON OT HICTOYHHKA CBETA.

OcBeleHHOCTh B TOPU30HTAIBHON TIIOCKOCTH  E, (1K) onpenenseTcs no gpopmyine

E,=2C1,,£05’ alksH’

/i€ 2- YUCIIO CBETUIILHUKOB,;

C- k03 punHeHT, npeCTaBISIOMINNA OTHOIIEHHE CBETOBOIO MOTOKA MPUHSITOMN JIAMITBI K
CBETOBOMY IOTOKY YCJIOBHOM J1amIbl, A1 KoTopoid @ - 1000 mm;
|, - cuia cBeTa moj yriioM o K OCH CBETHJIbHHKA, OTpeieiieMast 0 KpUBBIM
CBETOpacHpeeNeHus, K;

K;- koo uimeHT 3anaca, y4uTHIBAIOIINH 3aMbUICHHOCTh KOJIMIAKa CBETHIBHUKA M CTAPCHUE
HUTH JTaMIThI ( U BEIPAOOTOK: € DJIEKTPOBO3HOM OTKaTKOM - 1.2 +1.4; ¢ KOHBEeHEepHOi
noctaBkoii 1.4 + 1.7; s 3a00€B 1 OTPy309YHBIX TyHKTOB - 1.7+2.0);

H- BpICOTa IIOJ1BECA CBETHWJIBHHUKA HAJl OCBEIAEMOM IJIOLIA/IbIO, M.



Ecnu nomyuenHas mo pacueTy OCBEILIEHHOCTh HE yJIOBJIETBOPSIET JEHCTBYIOIIUM HOpaM, TO
COKPAIIAIOT PACCTOSTHIE MEX/TY CBETHIILHUKAMH WJIM PUHUMAIOT CBETHJILHUKH C OOJIBIINM
CBETOBBIM IIOTOKOM.

Memoo ceemosozo nomoka. Ilpu 3ToM MeTOJIe pacyeTa yuYUThIBAETCSA HE TOJIBKO CBET, Ialal0INH
OT CBETHJIbHHKA, HO U CBET, OTPAXKXECHHBIN OT pabOYNX MOBEPXHOCTEH, OCBEIIAEMOM TUIOIIAIH,
II03TOMY OH HauboJiee MpUeMJIeM IIPHU pacyeTe OCBELICHUs IOMEIIEHUH ¢ TOOeIEHHBIMU UITH
HNOKPBITBIMU CBETIION KPAacKOW CTEHAMH U TIOTOJIKOM. B pacdeTr BBOIAT moHATHE - KO DUITESHT
UCIIOJIb30BaHUS CBETOBOI'O IIOTOKA OCBETUTENILHON YCTAaHOBKH (1)). DTOT KO3 (PUIIMEHT 3aBUCHUT
OT THIIa CBETUIIbHHKA, KO3()PHUIIMEHTOB OTPAKEHHS CTEH U TIOTOJIKA, a TAK)KE MHJIEKCa
IIOMEILEHUS, OIIPENEISIEMOIO COOTHOILIEHUEM €TO Pa3MEPOB.
Nupekc noMeeHus onpeaesstor o Gopmyie

i=AB/h(A+B),
rae A u B cOOTBETCTBEHHO JUIMHA U IIMPUHA TIOMEIIEHUS, M;
H - pacdeTHas BbICOTA II0JIBECA CBETHWJIBHHUKA HAJl OCBELIAEMON ITOBEPXHOCTBIO, M.

OOBIYHO MPUHUMAIOT, YTO OCBEIlaeMast IOBEPXHOCTh HAXOAUTCS B IOMELeHUH Ha ypoBHe 0.7 -
0.8 M. Koa¢hpummeHT ncnonp30BaHUs CBETOBOTO TTOTOKA HAXOJST IO CIICIUATHHBIM TabIUIaM,
IPUBOJAMMBIM B KaTaJlorax M CIIPaBOYHUKAX 110 CBETOTEXHHMKE, HO B CPEAHEM MOXHO IPUHSATD
n=0.3 + 0.5 oy nomemenuit Ha noBepxHoctd U N=0.2 + 0.4 11 KaMep B TO3EMHBIX TOPHBIX
BbIpa0OTKaXx.
CBeToBOM MOTOK (JIK) AJIs CO37aHUsl HEOOXOIMMOMN OCBEIIEHHOCTH

(DZKgEminSZ/T],
rne Emin - MUHUMalIbHAs HOPMUpPYEMast OCBELLICHHOCTb, JIK;
Z - K03 PUIHUEHT, PaBHBII OTHOIIECHUIO CPEIHEH OCBEIIEHHOCTH £, K MUHUMAJIbHOU
OCBELIEHHOCTH
E,u (st mog3eMubix BeipadboTok Z= 1.3 + 1.4; mis mosepxHoct Z=1.1 +1.3);
S- ocBemaeMast oA (b TOMEIIEHHS, M2
ks - koo dunment 3anaca, npuHUMaeMblii paBHbiM 1.3 + 1.5.
[ToncraBnsst B popMyiry 3HaUSHHSI YKa3aHHBIX BETMYMH TSI ITOJI3EMHBIX BBIPA0OTOK, BHAYAJIE

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

Cpennee 3HaU€HHUE CBETOBOIO IMOTOKA (JIM) JIsl CO3AaHUST HEOOXOIMMON OCBEIIEHHOCTH MOYKHO
OTIpeAeNsiTh o popmyre

ITo HU3BCCTHOMY CBETOBOMY IMOTOKY OAHOI'O CBETHUJIBHUKA OIMPEACIIAIOT HCOXOANUMOEC YN CIIO0
CBCTHJIbHUKOB, YTOOBI X CYMMapHBIﬁ MTOTOK OBLI OOJIbIIE UITH PpaBCH paCYCTHOMY.

Pacuem npoorcekmoprozo oceewgenus. Pacuer cBOAUTCS K BBIOOPY THIIA M YHCIIA TPOKEKTOPOB,
OTIpEIETICHUI0 HEOOX0IUMOM, Hanboiee palioOHATHHOM BBICOTHI U MECTA YCTAaHOBKU
POXKEKTOPOB, ONPEIEICHNIO HAaUBBITOAHEHIIIETO YTJIa HAKJIOHA ONITUYECKOI OCH MPOKEKTOPA.
Pacuer BeneTcs ¢ yaerom TpeOyeMoit HopMaMu MUHIUMAaJIbHOW OCBEIIEHHOCTH TOPHBIX
BBIPaOOTOK.

TovHbIE pacyeThl MPOKEKTOPHOTO OCBEIICHHUS! OYCHB CIIOKHBI U KPOIIOTIIMBEI, TOITOMY Ha
NPaKTHUKE MOJIb3YIOTCS MPUOIMKEHHBIMU pacueTaMHt, OIIpeJieisis CBETOBOM MOTOK (JIM) JUist
OCBEIICHUSI KOHKPETHOTO TIPOCTPAHCTBA!

D :EminSkaknn
rJie S - IUIOIA b OCBEIAEMOT0 IPOCTPAHCTBA, M;
Ky - koadunment 3amaca pasuslit 1.3+1.5;



K, - K09((QUIMEHT yYUTHIBAIOIINI TOTEPH CBETA B 3aBUCHMOCTH OT KOH(UTYpaIlMK OCBEIAeMOi
MMOBEPXHOCTHU U paBHbIit 1.1 +1.5.

Tpebyemoe YnciIo MPOKEKTOPOB
n=&/ @,n,

rae @, - CBeTOBOW IOTOK JIaMIIbl ITPOXKEKTOPA, JIM;
77 - K. . 1. IpokeKTopa, paBueii 0.35 + 0.37.

OpHEeHTHPOBOYHYIO BHICOTY YCTAaHOBKH MTPOXKEKTOPA (M) HAXOIAT 10 popmyiie

Hy\ Tee / 300

rae Imax - MAKCUMasbHasl CUJIA CBETA JIAMIIBI IIPOKEKTOPA, K/I.

OcBel1eHHOCTD, cO3/1aBaeMasi IIPOKEKTOPOM MEHSETCS B 3aBUCHMOCTH OT YIJIa HaKJIOHA
ONTUYECKOH OCH ITPOXKEKTOPa, KOTOpasi ONpeesnsieTcs o NPUBOAUMBIM B IUTEpaType Gopmyiiam
WIM ONBITHBIM ITyTEM. DTU KPUBBIE MIPEABAPUTENBHO CTPOSIT HA YEPTEXKE B OAMHAKOBOM
MaciTale ¢ IUIaHOM pa3pe3a WK Kapbepa U 110 HUM ONPENeNsIIoT MECTa yCTaHOBKU
IIPOKEKTOPOB.

ITopsA0K pacyeTa OCBETUTENbHON ceTU. PacueT cBOAUTCS K ONpEeAeIeHUI0 MOLTHOCTH
OCBETUTEIBLHOTO TpaHCPOopMaTOpa U CEYEHHUs TPOBOJIOB UJIHU JKUJI Kabesiel MarucTpaabHbIX
JIMHUMN.

MomrHocTs TpanchopmaTopa (KB'A) Ui nuTaHusT CBETMIIBHUKOB OIMPEIEIISIOT 0 (hOpMyIaM:
JUISL JTaMII HAKaJIMBAHUS

Syp=P.11,/100077.;

JUIS Ta30pa3pAIHbIX JTaMIT
Swmp= P,n,/10007.7.4C0S @,

riae P, - MoImHOCTh JamIisl, BT;
n, - KomuuecTBo Jam; 77,=0.9+0.95 - k. . . mpoBogHOMN MK KaOenbHOMI CeTH;
Tes - K. 1. 1. CBETWJIBHUKA U COS¢ - KOO GUIIUEHT MOIIIHOCTH CBETUIIbHUKA, OEpYT U3
TEXHUYECKUX JTAHHBIX.
CedeHue MPOBOIOB WIIH XKUII KaOesneil BHIOUParOT TaKUM, YTOOBI MOTEpH HAPSKEHUST Ha
3aKMMax JIaMI B KOHIIE JIMHUM HE IPEBBIIAIN JOMYCTUMBIX 3HaYeHUH. 1)1 CBETUIBHUKOB
MIOBEPXHOCTH JOIyCKAETCS OTKIOHEHUE HANPSIKEHUS 10 2.5 HOMUHAIBHOTO, a B TIOJI36MHBIX
BbIPa0OTKaX yroJbHBIX MIAXT OTKJIOHEHUE HAIPSDKEHUS HE JIOXKHO MPEBBIIIATh B OCBETUTEIHHON
cetu 4%.
CeueHue KUJIbl UM MaruCTpaabHOTO Kabems (MMZ) MO>KHO OMIPENETUTH TT0 PopMyIie

S=M/CAU %,

rae M- MOMEHT Harpy3Ku (A7 JIMHUN AnuHOM L ¢ cocpenoToueHHoi Harpy3koil P Ha KOHIEe
M=PL, a a5t muHMI ¢ paBHOMEPHOH pacrpeeneHHoil Harpy3koit M=PL/2), kBtwm;
AU- HopMupyeMmas notepst HanpsbkeHus, %; C- KooQpUIUEHT, 3aBUCSIIUN OT TPOBOAUMOCTH
MaTepuaia MPOBOJHUKA U HANPSKEHUS CETH.
Koadduuuent C onpenenstor u3 BbIpaKEHUS
C=1J,>107,
IJIe ¥ -y/enbHas IPOBOAMMOCTb MAaTepHala IPOBOIHHIKA, M/OM MM’.

Jns Tpexda3HbIx TUHUN P paBHOMEPHON Harpy3Kke U HanpsbkeHuu cetu 127 B muis
anpoBOAHMKOB U3 Meau C=8.5; 11t NpoBOHUKOB U3 amomMuHus C=5.2. IIpu HanpspkeHnu ceTu
380 B: mist memu C=76.5; mia amromunnst C=46.2.

K npoxknaake NpuHUMAaIOT CTaHJapTHOE CEYeHHE POBOJIOB MIIM KUJI Kabenel, paBHOE WK
00JIbIIIE PACUETHOTO C YYETOM MEXaHUUYECKOI MPOUYHOCTH



3.2. 3aiaHne HA NOHUMAaHHe TEPMUHOB

Enunelii nponsBoacTBEHHbI KOMILIEKC, OObEIUHAIOMIMN B ce0e DIEKTPUUECKUE CTAHLIUH,
BbIPA0ATHIBAIOIIME AJIEKTPOIHEPIHUIO, CPEJCTBA MEPEIavu dIEKTPOIHEPTUU (ITEKTPUUECKUE CETH)
U OTpeOHUTENEH IEKTPOIHEPTHH . ..( DHEProcHcTeMa).

2. IlepeMeHHBIH TOK IO CPAaBHEHHIO C IIOCTOSHHBIM UMEET Psii IPEUMYIIIECTB, ITIABHBIMH U3
KOTOPBIX SBJISIFOTCS ... (CCHEPATOPbI MEPEMEHHOTO TOKA 3HAYMTENILHO JICIICBIIC B POU3BOJICTBE,
YeM reHepaTophl MOCTOSIHHOTO TOKA; MePEMEHHBIN TOK JIETKO TPaHC(OPMUPYETCsI; TepEeMEHHbIN

TOK JICTKO HDCO6D33V€TCSI B IIOCTOSIHHBIN; IBUraTSIN IEPEMESHHOI0 TOKa 6JIaI‘OILaDSI IIPOCTOTE

KOHCTPYKIIMHU U HEBBICOKON CTOMMOCTH SIBJISIOTCS OCHOBOM COBPEMEHHOI'O BHeKTDOHDI/IBOI[a)

3. DJIEKTPOYCTaHOBKH, CIYXAIIKE ISl TPOU3BOICTBA JIEKTPUYCCKON U TEIJIOBOM SHEPTUH
U3 APYrUX BUIOB SHEPTHUH ... (JICKTPUYCCKHUE CTAHIINN)

4. DIJeKTpOYyCTaHOBKa, Ciy)Kallas [UIs IpUeMa M PaclpeieiieHUst DJICKTPOIHEPTHH U
COCTOSIIIAs U3 KOMMYTAI[MOHHBIX allllapaToB, YCTPOUCTB 3aIlUThl ¥ aBTOMATHKH, H3MEPUTEIbHBIX
npruOOpoB, COOPHBIX W COCAWHHMTEIBHBIX IIMH W BCIOMOTaTEJIbHBIX  YCTPOMCTB—...
(pacipenenuTenbHOE YCTPOMCTBO)

5. Tpex(a3sHas 31eKTprUUecKas ceTh HanpsukeHreM Boiie 1 kB, B KoTopoit KoaddumueHt

3aMBIKaHUS Ha 3eMJTIO (OTHOIIICHUE PA3HOCTH IMOTCHIIMATIOB MEXKIY HETIOBPEXKICHHOM (a3oii u
3eMJIeH B TOYKE 3aMBIKaHUs Ha 3€MITEO IPYTOW WIIH IBYX APYTHX (a3 K pa3HOCTH MOTCHIIUAJIOB
Mex Iy (a3oi U 3eMIIeil B 3TOM TOYKE JI0 3aMbIKaHMs) He npeBbiiaeT 1.4. :...( sJekTpuyeckast

ceTb ¢ 3 HEeKTUBHO 3a3eMIICHHON HEUTPAIIBIO)

1.3. TIlpumepHble TeMbI pedpepaToB:

OcobenHocTr pabOTHI, XapaKTEPUCTUKHA KOHTAKTOPOB TIOCTOSIHHOTO U TIGPEMEHHOTO TOKA.
00630p xapaKTepUCTUK, OCOOEHHOCTEHN pabOThI annapaToB PyYHOro yIpaBIeHUsI.

00630p xapakTepucTUK, OCOOCHHOCTEH PabOTHI anmapaToB JUCTAHIIMOHHOTO YIIPaBICHUSI.
00630p xapakTepuCTUK, 0COOCHHOCTEH PabOThI KOMaH/I0aIIAPATOB.

KoHTakTHas cucrema 3JIeKTpHUUecKoro anmnapara.

DneKTpocHabKeHHEe OUUCTHOTO 3a0051.

DNeKTPOTEXHUUYECKas anmnapaTypa Ha TOPHBIX IPEITPUITHSIX.

W3mepurenbHble TpaHCHOPMATOPBHI.

© oo Nk owd =

Arnmmaparsl 3aI1UTHI.
beckoHTaKTHBIE JJIEKTPUUECKUE ANIapaThl.

-
©

1.4. TIpuMepHbIe KOHTPOJIbHbIE BONPOCHI K 3K3aMEHY

1. VcTOYHUKH DIIEKTPOCHAOKEHUSI.

2. OmipenienieHre MMOHATHH - AIIEKTPOYCTAHOBKA, JIMHUH JJIEKTpoOIIepead, CHCTEMbI
AIIEKTPOCHAOKEHHUS, SJIEKTPUUYECKAs CETh, MOICTAHIHU.

3. Kareropun snexrpornorpeOuTeneii Ha TOpHOM MPEANPUSTHA B OTHOIICHHN 00ECTICUCHHUS
HaJIeKHOCTH U OecriepeOoiHOCTH AIeKTPOCHA0KEHHUS.

4. CxeMbl BHEUTHETO U BHYTPEHHETO 3JIeKTpocHaOxeHus. PannanbHblie, MarucTpagbHble U
CMEIIaHHbIE CXEMBbI AJIEKTPOCHAOKEHMSL.


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

5. OcHOBHBIE TPeOOBaHUS K CXeMaM 3JIeKTpocHa0keHus1. OCOOEHHOCTH AIEKTPUPUKALNH U
CHOCOOBI ANIEKTPOCHA0KEHUSI OTKPBITHIX TOPHBIX PadoT.

6. Uucno 1 MOIIHOCTH TPaHC(OPMATOPOB HA IIEHTPATHLHON MTOHU3UTEIBHOMN IMOACTAHIIUH.
Crioco6b1 BEIOOPA MOITHOCTH TPaHC(HOPMATOPOB.

7. OcBelieHNe OI36MHBIX TOPHBIX BBIPAOOTOK. MeTo1bl pacueTa OCBEILIEHUs: TOUEUHbIN METO/,
METOJ] CBETOBOT'O IOTOKA, METOJL YJI€JIbHOM MOILITHOCTH.

8. Pacuer xabenpHOI ceTH Ha y4acTKe, BEIOOp Kaders.

9. IlpuHiun AeHCTBUS ACHHXPOHHOTO AJIEKTPOABUIaTEsL.

10. KoHCTpYKTUBHOE UCIIOJIHEHHE ACHHXPOHHOI'O 3JIE€KTPOIBUTATEIISL.

11.Cxema BKJIHOYEHHSI ACHHXPOHHOIO AJIEKTPOABUTaTENS B CETh.

12. DnekTpoMeXaHUYECKUE XapAKTEPUCTUKN ACUHXPOHHOT'O 3JIEKTPOBUTATEIS.
13.MexaHn4ecKkue XapakTepUCTUKA ACUHXPOHHOTI'O 3JIEKTPOIBUTATENS.

14. TTocTpoeHue UCKYyCCTBEHHBIX MEXAaHUUYECKUX XapaKTEPUCTUK ACUHXPOHHOTO
3JIEKTPOJBUTATEIS.

15.Bxirouenne 106aBOYHBIX PE3UCTOPOB B LIEIb POTOPA ACUHXPOHHOTO IEKTPOABUraTENs.
16.PerynupoBaHue CKOPOCTH 3JIEKTPONPHUBOJIA C ACHHXPOHHBIM JIEKTPOJBUraTeNIeM U3MEHEHUEM
HanpsKEeHHUS.

17.I1oBbllIeHHE SKOHOMUYHOCTH PA0OTHl ACHHXPOHHOTO 3JIEKTPOABUIATENS C IOMOILBIO
perynisaTopa HalpspKEHUS.

18. PerynupoBaHue CKOPOCTH aCUHXPOHHOTO 3JIEKTPOABUTaTENsI U3MEHEHUEM YaCTOThI
MUTAIOLIETO HAMIPSKEHHUSL.

19. PerynupoBanue CKOpOCTH aCHHXPOHHOI'O 3JIEKTPOJIBUTATENsl N3MEHEHUEM YHCIIa rap
HIOJIFOCOB.

20.TopMorkeHHEe aCHHXPOHHOI'O 3JIEKTPOIBUTATENSI IPOTUBOBKIIIOYEHUEM.

21.PexynepaTuBHOE TOPMOKEHUE ACHHXPOHHOTO AJIEKTPOABUraTEs.

22 .JIlnuHaMH4YEeCKOE TOPMOKEHHE ACHHXPOHHOTO 3JIEKTPOABUraTEeIs.

23. TopMoskeHUE aCUHXPOHHOTO 3JIEKTPOABUTATENS IPU CaMOBO30YXKICHUH.
24.9neKTpOMarHuTHbIE MEPEXOAHbIE IPOLECCH B ACHHXPOHHOM 3JIEKTPOBUTATENE.
25.I1puHuun aecTBUsl IBUTATENS IOCTOSIHHOTO TOKA.

26.KoHCTpYKTUBHOE HUCITOJIHEHUE ABUTATENs TIOCTOSIHHOTO TOKA.

27.CtaTnyeckue XapaKTepUCTUKU JBUraTelNsl HOCTOSHHOTO TOKAa HE3aBUCUMOTI'0 BO30YKICHUSI.
28.VIcKyCCTBEHHbIE MEXaHUUECKNE XapaKTEPUCTUKHU JIBUrATeNsl IOCTOSIHHOTO TOKa HE3aBUCUMOTO
BO30YKICHHUS.

29.PesxxuMbl pabOThI ABUraTeNs MOCTOSHHOIO TOKA HE3aBUCUMOT'O BO30YXK/I€HUS.
30.PerynupoBanue CKOPOCTH JABUraTellsl MOCTOSHHOTO TOKAa HE3aBUCHMOTO BO30YXACHHUS C
MOMOIIbIO PE3UCTOPOB B LIENU SIKOPSL.

31.PerynupoBaHue TOka 1 MOMEHTA MPU MyCKe, TOPMOKEHUHU U pEBEPCE JBUTATENS IOCTOSTHHOTO
TOKa HE3aBUCUMOTO BO30YKIEHUS.

32.PerynupoBaHue CKOPOCTH JBUTATEIIS OCTOSTHHOTO TOKa HE3aBUCUMOT0 BO30YKICHHUS
U3MEHEHHEM MarHUTHOTO MOTOKA.

33.PerynupoBaHue KOOpJUHAT ABUraTeNs IOCTOSHHOTO TOKA HE3aBUCUMOTO BO30YXKIEHUS
U3MEHEHHEM HaIpsDKEHUS! SKOPSL.

34.PerynupoBaHue CKOPOCTH JABHUraTels MOCTOSHHOTO TOKAa HE3aBUCUMOT'O BO30YXK/IEHUS B CXEME
C IIYHTUPOBAHHUEM STKOPSI.

35.IMnyibCHOE PEryJIUPOBAHUE CKOPOCTH AIEKTPOIPUBO/IA C IBUTATEIIEM TOCTOSSHHOTO TOKA
HE3aBHCHUMOTI'0 BO30YXKICHHUS.



36.CraTnueckue XapaKTepUCTHKHU JBUTaTeNs MOCTOSHHOTO TOKA MOCIEA0BATEIHHOIO
BO30YKJICHHS.

37.PerynupoBaHue KOOpIUHAT ABUTATENs IIOCTOSHHOTO TOKA MOCJIE0BATEIILHOTO BO30YKICHHS C
MIOMOUIbIO PE3UCTOPOB.

38.PerynupoBanue CKOPOCTH JBUTATEISI IOCTOSHHOTO TOKA MOCIIEIOBATEIBHOTO BO30YXKICHUS
M3MEHEHHEM MarHUTHOTO MOTOKA, HAMPSDKEHUS U IIIYHTUPOBAHUEM PE3UCTOPOM SIKOPSI.
39.TopmoxeHHe 3IEKTPOIPUBOIOM JIBUTATENSI TOCTOSIHHOTO TOKA MOCIEI0BATEIbHOTO
BO30YKICHHS.

40.XapaKTepruCTUKU AMEKTPONPUBOA JBUTATENS TOCTOSIHHOIO TOKA CMEIIAaHHOTO BO30YKICHHUS.
41.1IpuHuun n1edcTBUSI CHHXPOHHBIX MAIIUH.

42 .KOoHCTpYKTUBHOE UCTIOJTHEHUE CUHXPOHHBIX MaIIIUH.

43.CraTnueckue XapaKTepUCTHKH U PEeKUMbI pab0OThl CHHXPOHHBIX JIBUTATENICH.



TEXHOJIOTHYECKASA KAPTA JUCHUITJIMHDBI

OCHOBHAS OBPA30OBATEJIBHAS ITPOI'PAMMA
21.05.04 I'opHoe aeJ10
Cnemnanmsanus Ne6 «Oooraimenue mojie3HbpIx HCKOMAEMbIX)
(Ko, HAaTIpaBIICHHE ,HATIPABJICHHOCTH ( TIPOQHITE))

TEXHOJIOI'HYECKASA KAPTA

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

Jucnunnuna \ J1eKTPO0OOPYI0BaAHNE U IJIEKTPOCHADKEeHHEe 000raTUuTEIbHBIX GadpuK

Kypc \4 \ceMeCTp \7

Kadenpa | TOPHOTO0 J1eJ1a, HAYK 0 3eMJie H MPHPOA000yCTPOiicTBa

@®.1.0. npenojiaBaTens, 3BaHUE, JODKHOCTD | KopauiioBa Jlapuca IOpbeBHa, cTapiumii mpenogaBarteb

O0m. pr,Z[OCMKOCTBqac/gET‘ 252/7 | Kon-Bo cemectpoB| 1 ‘ dopma KOHTPOISL | IK3aMeH 36/36

VIK 00IL/TeK. ceM. | 32/32 [l_[P/CMome./TeK. CceM. | 32/32 |-HBO611[./TeK. cem. | - | CPC 00IL/TEK. ceM. | 152/152

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

- TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIMI OLIEHWBATh CTPOCHUE, XUMUUYECKUN U MUHEPAJIbHBIA COCTaB 36MHOM KOPBI,
MopdosornIeckue 0COOEHHOCTH M TCHETHYECKHE THIIBI MECTOPOXKICHHN TBEPIBIX ITOJIC3HBIX MCKOMAEMBIX ITIPH PEIICHUN
3aj1a4 10 PalMOHAIBHOMY M KOMILIEKCHOMY OCBOSHHIO TeopecypcHoro notenimaina veap  (OITK-4);

-TOTOBHOCTBIO IPUHUMATH YYaCTHE BO BHEJPCHUH aBTOMATH3MPOBAHHBIX CUCTEM yrpaBieHus mpous3soacteom (ITK-8);

- CHocoOHOCTBIO aHANM3WPOBAaTh W ONTHMHU3HUPOBATH CTPYKTYPY, B3aHMOCBS3HM, (YHKIMOHAIBHOE Ha3HauCHHE
KOMILIEKCOB TI0 JOOBIYe, ImepepaboTke M 00OTalICHUIO TIOJIe3HBIX HCKOIAEMBIX U COOTBETCTBYIOIINX MPOU3BOICTBEHHBIX
00BEKTOB MPU CTPOUTETHCTBE U PEKOHCTPYKIIUU C YI€TOM TPeOOBAHM MPOMBIIIIEHHOM M 9KOJOTHYECKON 6€30TTacCHOCTH
(IICK-6-6).

Kon ¢popmupyemoii KoauuecrBo MaxcumaJjibHOe Cpox
Coaepsxanue 3ajanus .
KOMIeTEeHINHU MEpONpUATHI | KOJIMYeCTBO 0AJJI0B | NpeAoCTABICHUS

Beoonwtit 6ok

He npegycmorpen | | I

Ochoenoit 610K

OINK-4 3amanne Ha MOHUMaHHUE
I1K-8 6 6 Bo Bpewms ceccuu
ICK -6.6 TEPMHUHOB
OIIK-4
I1K-8 ['pymmoBast AUCKyCCHS 2 10 Bo Bpewms ceccun
I1CK-6.6
OIIK-4
TIK-8 Permrenue 3amau 4 44 Bo Bpewms ceccun
I[1CK-6.6
Bcero: 60
DK3aMeH ggﬁggz é 28 ITo pacnucanuzo
Bcero: 40
Hroro: 100
JHononnumenvnutit 610k
OIIK-4 o cornmacoBanmto ¢
T1K-8 Pedepar 5
ICK-6.6 npernoaBarenem
Bcero: 5

[IIkana oueHnBaHMs B paMKax OaJuIbHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 6amioB u Menee, «3» - 61-
80 6amnoB, «4» - 81-90 6amnos, «5» - 91-100 6amioB, «3auTeHO» - 61-100 GamoB.




