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AHHOTAIIUA

OcHoBHas nporpamMma npodeccuoHaabHOTO 00ydeHus 1Mo npodeccun padodero «Kabempuiuk-
cranmky pazpadborana yueoHo-metoaudeckum otaenoM AHO /1O «lleHTp moaAroToBKH KaapoBy B
cooTBeTcTBUHU ¢ DeaepanbHpM 3akoHOM OT 29.12.2012 N 273-®3 «O06 obpazoBannu B Poccuiickoi
Oeneparuny, [lpukaza MunucrepctBa obpazoBanus u Hayku PD ot 01.07.2013 1. Ne 499 «O6
YTBEP)KJCHUM TIOPsIKa OpPraHM3allid M OCYIIECTBICHUS O0pa30BaTENbHOU JEATEIBHOCTH IO
JOTIOTHATEIFHBIM TIPO(ECCHOHATFHBIM TPOTPaMMaM», B COOTBETCTBUU C TMPOGECCHOHATHHBIM
crangapToM «KaOenbIK-crialiiuK», yTBepKAeHHBIM pruka3zoM Muntpyaa PO ot 16 nexabps 2020
rojaa N 909u (3apeructpupoBano B Munucrepctse roctuiuu Poccuiickoit @eaepannu 27 ssuBaps 2021
rojia, perucrpauroHubiii N 62247, ¢ yuetom TpeboBaHmii 3aKa3zdyuka.

HopmatuBHblii cpok ocBoenumss mporpammbl 160 wacoB npu ouHOW ¢opme oOydeHus, ¢
NPUMEHEHHEM JINCTAHIIMOHHBIX TEXHOJIOTHH.

Pazpaborunk: Jlykmanos P.M.
®.1.0. npenogaBaTens

PaccMoTpeHna u yTBepK/IeHa Ha 3aCEJaHUN Y4eOHO-METOANYECKOTO COBETA
[Tpotokon Ne I1-07.1-23 ot «03» uromnst 2023r.



INOACHUTEJIBHASA 3ATINCKA

Lesan peaau3anuu NporpaMmbl:

Lenpro peanu3anuu TporpamMMbl SIBISIETCS (OPMUPOBAHUE Y Ciaymiareneit mpodeccrnoHalbHBIX
KOMIIETCHIINH, HEOOXOAMMBIX Ui TPO(ECCUOHATBHOU JEATeITbHOCTH, H3Y4YCHHE YCTpPOMCTBa
000py/IOBaHUsI U TEXHOJIOTMH BBITIONHEHHUS paboT, MpUOOpETeHNE 3HAHWM, YMEHUU U HaBBIKOB
0e301acHOTO BBIMOJHEHUS PaboT B 00beMe TpeboBaHui K kBanudukanun "Kabenpumk-craimuk’.
[TproOpeTeHne TCOPETHUSCKUX 3HAHUN W MPAKTUYESCKOTO HABBIKA BBITIOJHEHHUS PaOOT IMOBBIIIICHHON
OITACHOCTH 10 CMEKHOM MPOQECCHH.

OcHOBHAaJ 11€]Ib BUJ1a TPO(hECCHOHAIBHOMN AEITEILHOCTH:

ObecneveHne pabOThl TMHEHHO-KA0ETBHBIX COOPYKCHHUM CBSI3H.

HaumeHnoBanue Buna npodecCuOHAIBLHON ASITEILHOCTH:

DKCIUTyaTallMOHHO-TEXHUYECKOEe 00CTyKUBAaHHE JIMHEHHO-Ka0CIbHBIX COOPY>KEHUH CBSI3H.

TpeboBanus k 00pa3oBaHNIO U 00yUYEHHIO.
Cpennee obuiee oOpazoBaHue W HpodeccroHabHOE O0yueHHE - MpOorpaMmbl IpodeccroHanbHON

MOJITOTOBKK TI0 TIpodecchsiM PadOvMX, JTOJDKHOCTSAM CIYXKAIIUX, MPOrPaMMBI IIEPEOrOTOBKU
paboumx, CIyKalux, MPOrpaMMbI MIOBBIIICHUS KBUTU(UKAIIMHA PA00IHX, CITYKAIIAX

Tpynoemkocts 00y4eHust
HopmaTuBHas Tpy10eMKOCTh 00y4eHHs 10 JaHHOU nporpaMMme coctapisier 160 yacos.

®opma 00yueHust
dopma 00yyeHHsI — O4Hasi, C IPUMEHEHUEM JAUCTaHIIMOHHBIX TEXHOJIOTHH.

IIlnanupyemMsble pe3yJbTaTbl 0CBOCHHUS NPOTrPaAMMBbI
K koHIy 00y4eHus Kax/iplii pabouuil 10JKEH YMETh BBIIOIHATH PabOThl, IPEAYCMOTPEHHBIE
KBAJTM(PHUKAIIMOHHON XapaKTePUCTHUKON, B COOTBETCTBUM C TEXHUUECKUMH YCIOBUSIMUN HOPMAaMH,
YCTaHOBJICHHBIMU Ha MPEANPUATUH O JaHHON NpodecCuu U KBATU(PUKAIIH.

KalOenpimk-cnafik 3-ro paspsiia

XapakTepucTHKa padoT. DKCITyaTallMOHHO-TEXHUYECKOE 00CIyKUBaHUE Kabeynel eMKOCThIO
no 100 map; ywacTHe B SKCITyaTallHOHHO-TEXHUYECKOM OOCITYyXUBaHUM Kaleneil (kpome
KOaKCHAJIbHBIX) M OKOHEYHBIX KaOeNbHBIX YCTPOWCTB, B TOM 4YHCJIE OCMOTpE, TEKYyLIeM H
KallUTaJIbHOM PEMOHTaX KaOelbHBIX COOPYXEHWH, COAEp)KaHUM B HCIPABHOM COCTOSHMM Tpacc
MEXIYTrOpOAHbIX Kabeneil, MOHTaxe KaOeiaell M YCTaHOBKE paclpeAeiuTeIbHbIX KOPOOOK W
Ka0eNbHBIX SIIUKOB, YCTPAaHEHUU KaOeIbHBIX MOBPEXAECHUH, HaJ30pe 32 COXPAHHOCThIO KaOEIbHBIX
COOPYKEHHM B OXpaHHBIX 30HaX. BrlmosHeHne paboT 1Mo OTKONKe Kabeyied U PbIThI0 KOTJIOBAaHOB,
CBSI3aHHBIX C AKCIUTyaTauei kabeneil. [I[poBepka cMOTPOBBIX YCTPONCTB U IIAXT Ha 3ara30BaHHOCTD
C IOMOIIBI0 Tra3oaHalu3aTopa. BeneHue XKypHaloB IOKa3aHWH, POTAaMETPOB, MAaHOMETPOB H
HaAOJIOJIEHUI 3a COCTOSTHUEM CHUJIMKarels B MHJIUKATOpE BIAXHOCTH, B OOOpPYIOBaHUM ISt
cojepkaHus KaOesled TMOJ MOCTOSIHHBIM H30BITOUYHBIM BO3AYUIHBIM JaBlieHHeM. Paborta c
Ka0eTbHBIMH MacCaMH, MPUIIOSMM, NasUIbHBIMU JIaMIIaMM, Ta30BbIMU Topeikamu. OnpeznencHue
Tpacc MEXIYrOpOAHbIX KaOened Ha MECTHOCTH C IOMOIIBIO TEXHMYECKOW JOKYMEHTallUu U
mypdoBaHueM, MPOPUIAKTUYECKHH OCMOTP KOHTPOJIbHO-U3MEPUTENbHBIX MYHKTOB M YCTPOMCTB
3aILUTHI OT KOPPO3HUHU.

JlokeH 3HATh: dJIEeMEHTApHbIE OCHOBBI 3JEKTPOTEXHHUKH; OTJEJIbHbBIE IOJOXKEHHs IMpaBui,
PYKOBOACTB W MHCTPYKIHMM MO OJKCIUTyaTalud KaOelbHBIX COOPYXKEHHH, CBS3aHHBIX C



XapaKTEpPUCTHKOHN BBIMOIHAEMBIX pabOT; OCHOBHBIC MOJIOXKEHUS [IpaBmi OXpaHBl JIMHHUN CBS3H U
YCIOBHI NPOM3BOACTBA 3EMIITHBIX pPabOT B OXpaHHBIX 30HAX; MPAaBWIA IIOJIb30BAHUS
ra30aHaIM3aTOPOM, MPUMEHAEMBIM TIpH pPabdOTax MEXaHW3UPOBAHHBIM HHCTPYMEHTOM |
IpUCIOCOOICHUSMHU; OCHOBHBIC MOHITHS O COJIEPKAaHUM MEKAYTOpoIHBIX Kabenei u kabeneit ['TC
TIOJT TOCTOSIHHBIM M30BITOYHBIM JIABJICHHEM; CIIOCOOBI IIPOBEPKU T€PMETHIHOCTH 000JI0UeK Kabemei
BO3AYIIHBIM JIaBJICHUEM; HyMEPAlUI0 CMOTPOBBIX YCTPOMCTB M KaHAJIOB TeNe(OHHOW KaHATU3AINH
Kabeneil, pacmpeIenuTeNbHbIX TeNe()OHHBIX IIKa(OB, 3AUIMTHBIX I0JIOC, PACHPEACTUTEIbHBIX
KOpOOOK (KaOembHBIX SIUKOB) M OOKCOB, a TaKXe Map B 3THX YCTPOWCTBAX; MPHUIIOM M MAacChl
KaOenpHbIC, TPUMEHSIEMbIE MPH SKCIUTyaTalluyd KaOelled; 3JIEMEHTAapHBIC CBEIEHHS O KOPPO3UH
METAJUIMYECKUX 000JI04YeK Kabeseil; OCHOBHBIC MOJIOXKEHHUS HHCTPYKIIMHA 10 COCTABICHUIO MMAacIopTa
TPACChl MEKIYTOPOAHOTO KalelIst; MOPSI0K XPaHEHUS U TIOTYUEHUS KIIIOUeH OT pacipeenuTeIbHbIX
TesneOHHBIX MKa(oB, KaOEIbHBIX SIMUKOB, CMOTPOBBIX YCTPOMCTB, IIAXT U KOMIIPECCOPHBIX.

Kabenpmmk-cuaiimuk 4-ro paspsaa

XapakTepucTuka padoT. DKCIUTyaTallMOHHO-TEXHUYECKOE OOCIY)KMBAaHME BCEX THUIIOB
Mexayropoaasix kabdened u kadeneit ['TC u CTC emkocthio or 100 10 300 map 1 MX OKOHEYHBIX
YCTPOMCTB; BHIMIOJHEHHE PabOT MO COJIEPKAHUIO, TEKYIIEMY M KalMTaJIbHOMY PEMOHTY KaOeIbHBIX
COOpY)KEHHMH. YuacTHe B JKCIUTyaTallMOHHO-TEXHHYECKOM OOCITYy)KMBaHUU KaOellell eMKOCTBIO
csoimie 300 map. Ycrpanenue noBpexieHuii kadesneit eMmkocthio 10 100 map, a Takke CHMMETPUYHBIX
U MaJIOTa0apUTHBIX KOAKCHAIBHBIX KaOenedl. MoHTax kabeneit emkocteio 10 300 map pydHbBIM
croco0oM. YyacThe B MOHTaXe KaOeneill OOJbIIOi €MKOCTH PYYHBIM W MEXaHHU3UPOBAHHBIM
crocoboM, B paboTax MO yCTaHOBKe Kabeseil moj| MOCTOSIHHOE BO3IYIIHOE JaBJICHUE, YCTPAaHEHUH
HErepMETHYHOCTH 000JI0ueK Kalenel M 00CIyKUBaHUU OOOPYAOBAaHUS AJsl coAepx aHus Kabenei
MOJ1 TOCTOSTHHBIM W30BITOYHBIM J1aBIICHUEM.

[IpoBenenue usmepenuit kabemneil Mo oreHKe OMacHOCTH U 3alllMIICHHOCTH OT KOppo3uu. OcMOTp
Tpacc KaOeNbHbBIX JTUHHH, HAA30p 32 MPOU3BOACTBOM 3EMIISTHBIX paOOT CTOPOHHUMU OPTraHU3aALUSIMU.
3amaiika u 3aBapka KOHIIOB KaOems. 3apsika Ookco. OmpenencHue Tpacc Kabenedl ¢ IMOMOIIbIO
kaOenenckarens. BermonHnenue padbot o pukcamnuu Tpacce kabdemns. 3mepenune kademneil mocToOSHHBIM
TOKOM. 3amnojHeHHe (OpM TEXHUYECKOW JOKyMEHTAllMM Ha BBINOJIHEHHbIE padoThl. PeMoHT
MHCTPYMEHTOB, CpEICTB MaJlol MeXaHW3alluu, apMaTypbl, NPUMEHSEMBIX NpU HKCIUTyaTalllH
KaOenbHBIX coopykeHHi. Tekylee cojepikaHue TpaXJTaHCKUX COOPYXKEHHMH, HEeOoOCITy>KUBAEMbIX
yeunurenabHbIXx TyHKTOB (HYII) Mexxayropoansix kadbenbHbIX auHUM 1 maxT ['TC.

JloJIZKeH 3HATh: OCHOBBI JajlbHEN CBS3U M Tene(OHUM; MPUHIUI TOCTPOEHUS 00CTyKUBAEMOM
I'TC; ocHOBHBIE MTOJIOKEHHSI TEXHUYECKOM IKCIUTyaTal[ii MEXTyTOPOJHBIX U TOPOJCKUX KaOeIbHBIX
COOPYKEHHMM; METOAbl MPOKJIAIKM W MOHTaX Kadelell MeXaHU3UPOBAaHHBIM CIIOCOOOM H
MPUMEHSIEMBIH JJI 3TOTO UHCTPYMEHT U PUCIIOCOOJICHHUS; PAaBUJIa OXPAHbI JIMHUHN CBSA3H; YCIOBUS
BBIMIOJTHEHUS] 3€MJISIHBIX Pa0OT B Ipenenax OXPaHHBIX 30H; KOHCTPYKIIMHM BCEX OOCIIYy)KMBAE€MBbIX
ka0eJel; OCHOBHBIE MOHSATUS O MEPBUYHBIX AIEKTPUUYECKUX IMapaMmerpax Kalenel; Ha3HaueHUE U
MPUHIIAIT JACWCTBUS TPOCTEUIINX W3MEPUTENbHBIX MPUOOPOB, MPUMEHSIEMBIX MPHU IKCIUTyaTalllu
Kabeneil; mpaBuia MPOBEPKH UCIIPABHOCTH KHJI U 000104eK Kabesiel; HOpMbI pacxo/1a MaTepuajioB U
MOPSIOK CIHUCAHMSI M3PACXOJOBAHHBIX MATEPHANIOB; yUeT KaOeNbHBIX MOBPEKICHUN; MOKa3aTen
KadecTBa pabOThI MPEANPUATHUS; TOPAAOK 3aTOTHEHUS (POPM TEXHHUUYECKOTO YUeTa U MaclopTH3AIHH;
WHCTpYKIMio 1o cofepkannio HVYII; Meromasl wu3mepeHus KaOene IMOCTOSHHBIM TOKOM U
OTpezieNIeHUs] MECT MOBPEKICHUS B HUX.

KaOenpIlmK-criafiiiik 5-ro pa3psna

XapakrepucTuka PpadoT. DKCIUTyaTallMOHHO-TEXHUYECKOE OOCTy)KMBAaHHUE BCEX THIIOB
mexayropoansix kabeneir I'TC, CTC emkocthio cBbimie 300 map. YcTpaHeHue BceX BHUIOB
KaOeNbHBIX MOBPEXKICHHUM, B TOM YuCle 0e3 mepephiBa ACHCTBHS, BHIIOJTHEHUE PEMOHTHBIX paboT.



MonTaxx ropoackux TenepoHHbIX Kabeme emkocthto or 300 mgo 600 map pydHBIM U
MEXaHU3UPOBAHHBIM croco0aMu. MOHTaX CHUMMETPUYHBIX M BCEX KOAKCHANbHBIX KaOened B
IUIACTMACCOBBIX, CTAJIBHBIX U ATIOMHUHHMEBBIX 000J0YKaX. MOHTaX paclpeleluTeNbHbIX MKadoB,
OOKCOB M JpPYruX OKOHEYHBIX KaOeNbHBIX YycTpoicTB. OOcCiyXnBaHuE OOOPYAOBAHHS IS
coJiepKaHusl KaOessl MOJ TMOCTOSHHBIM HM30BITOYHBIM BO3AYIIHBIM JIaBICHHEM, OTBHICKAHHE MECT
HErepPMETHYHOCTH 000J04YeK Kabenell; MOHTaX, PEeryJupoBKAa M PEMOHT YCTPOMCTB 3alIUTHI
MOJI36MHBIX METAJTMYECKUX COOPY>KEHUH CBSI3U OT KOPPO3UHU U yIapoB MOJIHUH. Beinonnenue pabot
10 YCTpOMCTBY 3a3zemiieHuid. [IpoBeneHne m3aMepeHuil KaOene MmepeMeHHBIM TOKOM. YUacThue B
CUMMETPUPOBAHUHU Kaleneil, mprueMKe KabeIbHBIX COOPYKEHH B SKCILTyaTaIUIO.

Jloy12keH 3HATh: MIpaBUIa PYKOBOJCTBA, MHCTPYKILIUU MO SKCILTyaTalluu KaOeIbHbBIX COOPYKEHHI
['TC n MeXIyropoAHbIX KaOeNbHBIX JIMHUH; MPUHLIUI ASUCTBHUS MPUOOPOB 7Sl U3MEpEHHs Kabenen
IIOCTOSIHHBIM M II€PEMEHHBIM TOKOM; IPHUHLHUII CHUMMETPUPOBAHUS U IYNHUHU3ALMU KaOenew;
OCHOBHBIC TOJIOKEHHUSI MHCTPYKIIMHM MO TPUEMKE B HIKCIUTyaTalui0 KaOelbHO-KaHAIM3aIMOHHBIX
coopyxkernit ['TC; mOKyMEHTAIMI0 TEXHHYECKOTO y4yeTa KaOeNbHBIX JIMHHIA, CPEJCTBA 3allUTHI
Kabenel 0T KOPPO3UH, yIapOB MOJHUM M ONACHBIX BIHUSHUM.

KabGenpuk-criaiiimuk 6-ro paspsaa
XapakTepucTuKa padoT. DKCIUTyaTallMOHHO-TEXHHUYECKOe OOCTY)KMBAaHHWE W MOHTaXX HOBBIX
KOHCTPYKIUH TOPOJICKUX U MEXKIYTrOpPOJIHBIX Kabemneil, a Takke kadenei, yIIIOTHEHHBIX CUCTEMaMHU

nepeaayd, MOHTaX ropoJcKux TenedoHHBIX kadenel eMkocThio oT 600 no 2400 map. PykoBoctBo
paboTamMu 1O TEKYLIEMY COJAEPKAHUIO, TEKYIIEMY M KAalUTaJIbHOMY PEMOHTY MEXKIYTrOPOJIHBIX U
ropojackux kabened. IlpoBeneHune paboT 1O PEKOHCTPYKIMHM KaOEIbHBIX JIMHUM CBS3U.
CummerpupoBanue kabeneil. Ilpuemka KaOembHBIX COOPYXEHHMH B OSKCILTyaTanmuioo. MOHTax
ob6opynoBanus HYII.

JloJzKeH 3HATh: OCHOBBI JIGKTPOTEXHUKH, Tele)OHMM M JalbHEW CBS3U; OpraHU3alMio
oOciy>)xuBaHusi kaOenbHbIX coopyxeHuid I'TC; yder u aHanu3 KaOelbHBIX IOBPEXAECHUH U
HoKaszaresjeil KauecTBa,; HOPMbI T'OJOBOIO pacxoja MaTepUalioB I SKCIUTyaTallud KaOelbHbIX
COOPYKEHH; OCHOBBI TEOPUU U3MEPEHHUM TOPOJCKUX U MEXKIYyrOPOJIHBIX JUHHUM CBSI3U; OCHOBHBIE
cBeZieHMsI 00 YIUIOTHEHUH cucTteMamu nepeaayun kadeneit I'TC u cummeTpruyHbIX Kademnei.

KabenpImk-cnafiiink 7-ro paspsiia

XapakrepucTuka pador. BXonHOI KOHTpPOJIb ONTHYECKOro KaOess Ha KaOesJbHOM IUIOLIaJIKe.
MoHTaX COeTMHUTENbHBIX MY(T A5 BOJOKOHHO-ONTHYEecKoro kabens. V3MepeHue mapameTpos
(3aryxanue, pedaexTorpaMmma u T.11.) U UCTIBITAHUE ONTHYECKUX Kabeneil MeCTHBIX CeTel CBA3H.

JloJzkeH  3HATh: OPraHM3aLUI0  OOCITYXHMBAHUS  BOJOKOHHO-ONTHYECKUX JIMHUHA  CBS3H;
KOHCTPYKLUIO My(PT BOJIOKOHHO-ONTHYECKOT0 Kalesist; MapKUPOBKY BOJIOKOHHO-OIITHYECKOTO Kabes
U My(QT; criocoObl ONpe/IesIeHNs] TOBPEXKICHNHN Kabess; METOAbl U3MEPEHUS TapaMeTPOB ONTUYECKUX
ka0enel U mpaBuiia IPUMEHEHUS! YCTPONCTB I UX U3MEPEHUS.

KaOenpImK-criafiiik 8-ro paspsua

XapakTepucTuka pador. MOHTa)XX pa3BeTBIEHHOW MYy(Thl Ha BOJIOKOHHO-ONTHYECKOM Kalere.
Pemontr wmydt. Paznmenka u cBapka BOJIOKOHHO-ONTHUYECKOro Kabemns. M3MmepeHue 3aTyxaHUs
MeToaMu 00pbIBa M 00paTHOTO paccesiHus. M3MepeHue 3aTyxaHusi BOJIOKOH ONTHYECKOro Kalbens B
nporecce MoHTaxa. [lonroroBka, pacnaiika u 3amaiika ontudeckux My(rt. M3mMepeHue 3aryxaHus
CMOHTUPOBAHHBIX PETEHEPALMOHHBIX YU4aCTKOB.

JoykeH 3HATB: OPraHMU3alMI0  OOCITY)KHMBAaHHS BOJIOKOHHO-ONTUYECKUX JIMHUM  CBS3H;
0COOEHHOCTH MOHTaka ONTHYECKHUX KaOeseil; MeTo1bl M3MEpEeHHsI TapaMeTPOB ONTHYECKUX Kabemne.



[To okoHYaHWYU 00yUeHUS KBATN(UKAITMOHHAS KOMUCCHSI TPUHUMAET SK3aMEHBI B ()OPME UTOTOBOTO
TEeCTUpOBaHUs. BceM CHaBIIMM 3K3aMEH BBIAIOTCS CBHJIETENBCTBO O MPUCBOCHUH KBAaTU(UKAIIUN
(mpodeccun) yCTaHOBIGHHOT'O 0OpasIia.



YYEBHO-TEMATHUYECKHWH IUIAH
porpaMMbl po(heCcCHOHATBFHOTO 00yUYeHHsT 10 podeccruu

«Ka0eapIuK-cnaimuK»

B ToMm uncne

Ne n/mn HaunmenoBanue tem, pa3nenoB Beero Jlex | Ilpaxk. Popma
4acoB | | sansrug | KOHTPOIA
1. TEOPETUYECKOE OBYYEHHUE
1.1. |BBeneuue 1 1 -
1.2. |OcHOBBI 5KOHOMUYECKHUX 3HAHUN 1 1 Tetcymurit
KOHTPOJIb
Texywmuii
1.3. |Oxpana tpyna 22 | 22 - KOH?;HL
1.4 |O6merexHHYeCKHil Kypc 16 | 16 -
1.4.1. |Yepuenue 4 4 - Tetymuii
KOHTPOJIb
1.4.2. | DneKTpOTEeXHUKA U SJICKTPOHUKA 4 4 - Tetymuii
KOHTPOJIb
1.4.3. |Texuuueckass MEXaHHUKa 2 2 - Tetcymunit
KOHTPOJIb
1.4.4. |MarepuanoBeneHue 2 2 - Tetcymunit
KOHTPOJIb
1.4.5. |be3onacHOCTb KU3HEICATCIHHOCTH 4 4 - I::ﬁlil
1.5 [CnenmajbHasi TEXHOJIOTHS 32 | 32
151 TexHuueckas 3KCIuTyaTanus KaOelIbHbIX JTUHUN 8 8 i Texymmii
¥ COOPY)KCHUH TeJIe(hOHHOM CBSI3U KOHTPOJIb
152 BosiokoHHO-0ONTHYECKHE CTPYKTYPUPOBAHHBIE 8 8 i Texymmii
KaOeJIbHBIC CUCTEMBI KOHTPOJIb
Texywmuii
1.5.3. |CTpykTypupOBaHHbIC KaOETHHBIC CUCTEMBI 8 8 - KOHz;HL
TexHoorust N3MEpPEHUi Ha BOJIOKOHHO-ONTHYECKUX Texymmii
1.54. 8 4 -
cucreMax nepenayuu (BOCII) KOHTPOJIb
Bcero Teoperuueckoro odyuenusi:| 72 | 72 -
2. IMPOU3BOJCTBEHHAS ITPAKTHUKA
WHCTpyKTa)X TO TmpaBmiaM O0€30MacHOCTH TPy/a,
IPOM3BOJICTBEHHON CaHUTapuH,
2.1. |moxapHOW 0€30MacHOCTH; 8 - 8
O3HaKOMJIEHHE C
IPOM3BOJICTBOM M pabounM MeECTOM
OOyueHnue onepanusM U paboTam Mo TEKYLEMY
2.2. 8 - 8
obcyxuanuto JIKC
23 OcBoenue paboT MpH HKCIUTYaTAHOHHO-TEXHUYECKOM 8 i 8
' |oOcayKUBaHUM KaOeJst
24 OO0y4eHue BBIIIOJHEHUIO Pa0OT 110 U3MEPEHUAM 8 i 8
" |pIeKTpUYEeCKHX IapaMeTpoB Kadess
OcBoenue paboT MO0 MOHTaXYy, U3MEPEHUSIM U
2.5. [PKCIUTyaTallMOHHO-TEXHHYECKOMY 00CTYKMBAHUIO 8 - 8
BOJIC
2.6. |CamocTosTeNbHOE BINOJHEHHE padoT 32 - 32
KBammndukammonnas npoOHasi paboTa 8 - 8 3auer
Bcero npousBoacrBenHoii npaktuku:| 80 - 80
KouncyabTanus 2 2 -
KBaiugukanuuoHHbIi 3K3aMeH 6 - 6 TecTupoBanue
UTOI'O:| 160 | 76 84




1. NPOI'PAMMA TEOPETHYECKOI'O OBYUYEHUSA

Tema 1.1. BBenenue.
Beenenue B cienmanbHOCTh. KBanukamonHas XxapakTeprcTUKa.

Tema 1.2. OCHOBBI JKOHOMHYECKHX 3HAHHIA.
Hpouecc TpyAaa. HpOI/ISBOI[I/ITeJ'IBHBIC CHIIBI U PKOHOMMYECKHE OTHomeHus. IloHsaTHe Tpyaa,

npeaMeT TpyZa, ChIpbsi, CpelicTBa Tpya, pabouas cuia. B3auMopeilictBue Mexay paboueit cuion u
cpeactBaMu  MpOM3BOACTB.  OpraHu3allMOHHO-’KOHOMHYECKHME  oTHoumeHus.  ConuanbHo-
SKOHOMHMYEecKHe OTHomeHUs. COOCTBEHHOCTh. OJKOHOMHUYECKHE 3aKOHBI M HSKOHOMUYECKHE
kateropud. OCHOBBI TEOpUH PHIHOYHOM HKOHOMHKH. Buabl coOCTBEHHOCTH H  (OPMBI
xo3siiicTBoBaHmsl. ToBap, ero cBoiicTBa u (yHKIMOHAIBHAs ¢opma. DopMHUpOBaHHE CTOMMOCTH
ToBapa M yciyr. JleHpru — pasBuras (opmMa TOBAapHBIX OTHOWICHWNA. DyHKIUS aeHer. OyHKIUU
pBIHKA. DJEMEHTHl PBIHOYHOM 3KOHOMHMKHU. POpMHUpPOBaHUE PBIHOYHOIO MexaHusma. CTpykTypa,
BU/JIbI pbIHKA. MO/eNIM PhIHOYHOM 3KOHOMUKH. PhIHOYHAsI KOHKYpeHIMsA. MOHONOJIbHBIE LICHBI.

Tema 1.3 Oxpansbl Tpyaa.
IIpouecc tpynma. IIpou3BoauTenbHblE CHIIBI M 3KOHOMHYECKHE OTHOLIeHMs. [lonsaTme Tpyna,

peIMeT TpyZa, ChIPhs, CPENICTBA Tpyna, pabodas cwia. B3anmoaelictBue MexIy pabodell CHIlon 1
cpencTBaMu pou3BoACTB. OCHOBHBIE MOHATHS U 33/1a4ll OXpaHbl Tpyaa. [IpuHiuner obecrnedeHus
OXpaHbl Tpy/a Kak cucreMbl Meporpusatuil. [IpaBoBbie OCHOBBI OXpaHbl TpyAa.l'ocynapcTBeHHOE
perynupoBanue B cdepe oxpanbl Tpyaa. OOS3aHHOCTH M OTBETCTBEHHOCTH PaOOTHUKOB IO
coOroeHUI0 TpeOOBaHUN OXpaHbl TPYyAa U TPYAOBOTO pacropsaaka. O0s3aHHOCTH paboTOAATENS 110
obOecrieueHnI0 OE30MaCHBIX YCIOBUNA M oxpaHbl Tpyda. ComuanbHoe mapTtHepcTBo. OpraHuzanus
OoOydeHHUs 10 OXpaHe Tpylda M TPOBEPKU 3HAHWUK TPeOOBaHWA OXpaHbl TpyJda pPaOOTHHKOB
opranm3arnuii. OcHOBBl NpoQUIAKTUKU TnpodeccuoHanbHOM  3aboneBaeMocTH. (OCHOBHBIE
TpeOOBaHUSI TIO PACCIEOBAaHUI0O M YYETy HECUACTHBIX CIIy4aeB Ha TMPOU3BOJICTBE U
npodeCcCHOHANIBHBIX 3a0oJieBaHuil. Bo3Melienrue Bpena, MPUUMHEHHOTO TOBPEXKICHUIO 370POBBSI.
Bosmenienne Bpeia, MpUYMHEHHOTO MOBPEXICHUIO 30pOBhs. O0ecneueHne cpeicTBaMU 3alUThl OT
JENCTBUS ONMACHBIX U BPEIHBIX MPOU3BOACTBEHHBIX (hakTopoB. Knaccudukaius onacHbIX U BPeIHbBIX
MPOM3BOJICTBEHHBIX (PakTOpOB, AeiicTBue Ha opraHuzM uenoseka, [IY, ITJAH, IIJK, kmaccer
ycnoBuit Tpyna.  CpencTBa KOJMJIEKTMBHOW UM HMHIWBHUIAYyaldbHOW 3amuThl. Knaccudukarus,
HazHaueHue. [lopsaok obecriedeHus, MpUMEHEHUS, COJIEPKaHMs B UCIIPABHOM COCTOSIHUH.

1.4. O0meTexHUYEeCKHii Kypc

Tema 1.4.1. YepueHue.
Ueprexn u 3cku3bl feraneil. Poap ueprexeil B Mpon3BoCTBE. UepTex AeTanu U €ro Ha3HauYeHue.

Pacnonokenne mpoekiuii Ha yeprexe. Macmradbl. Jlunuu dyeprexxa. Hanecenue paszmepoB u
npelnenbHbIX OTKIOHEeHuH. OOo3HaueHus W Haamucu Ha deprexax. OdopmiieHue uepTexen.
[TocnenoBarenbHOCTh B YTEHUU depTexeil. CeueHus, pa3pesbl, JUHUM OOpbIBa U UX 00O3HAYEHUE.
VYcioBHbIE 0003HAUEHUS HA YEPTEKE OCHOBHBIX THUIOB Pe3bOBbI, 3yOUaThIX KOJIEC, IPYKUH, OOJITOB,
raek, BajioB U T.71. Ilonstie o6 sckuze. COOpoUHBIN yepTek M ero HazHaueHue. Crenuduxanus.
Pa3zpe3pl Ha cOOpOYHBIX YepTekax. YCIOBHbIE O003HAUYEHHUS CBAPOYHBIX IIIBOB, 3aKJIETIOYHBIX
coenuHeHul U Ap. [loHsATHE B KMHEMAaTHYECKUX cxeMaX. Y CJIOBHbIE 0003HAYEHUsI TUIOBBIX Y3JI0B U
neTanel Ha KHHEMaTHYeCKHUX cXeMax.



Tema 1.4.2. DJIeKTPOTEXHUKA U 3JIeKTPOHUKA.
CxeMbl 2JIEKTPUYECKMX LENeil MOCTOSHHOIO TOKa C IOCJEA0BaTEIbHBIM, NapajljelbHbIM U

CMEIIaHHBIM COSAMHEHUEM MOTPEOUTENIE U UCTOYHUKOB 3JIeKTpodHeprun. 3akoH Oma. Pabora u
MOULIHOCTb 3JIEKTPUYECKOr0 TOKa. TemioBoe necTtBue Toka. Mcnonb3oBaHuEe TEIUIOBOTO AEHCTBUS
TOKa B TeXHUKE. [[epeMeHHBII AIeKTPUYECKUH TOK U IIENH MePEMEHHOT0 Toka. Tpexdasnas cucrtema
nepeMeHHOro Toka. CummeTpuuHas TpexQasHas cuctema. BkitoueHne Harpy3ku B Tpex(pasHyro CeTb.
Bunsr tpancopmaropo. MomHocts u KIIJ[ Tpancdopmaropa. CHHXpOHHBIE W ACHHXPOHHBIC
neurarenu. IlpeoOpazoBaHue MEpPeMEHHOIO TOKa B TOCTOSHHBIN. AmmapaTypa yhpaBieHHs U
3AILUTHI.

Tema 1.4.3. TexHu4yeckas MEXaHUKA.
B3anMo3ameHseMOoCTh JeTanei U y3j10B IpH peMOHTe o0opynoBanus. [TociencTBust HapyIieHUs

B3aMMO3aMEHSAEMOCTH. Henonnas B3aMMO3aMEHSAEMOCTb. Yem obecrieunBaercs
B3alMO3aMEHAEMOCTb. ['eoMeTpuueckue mnapameTpel B3auMo3aMeHseMocTH. (OXBaTbIBarolas
MOBEPXHOCTH JieTanu. OxBaTeiBaecMasi oBepxHoCTh aetanu. [locaaka. 3a3zop. Harsar. HomunaneHbiit
pasmep. HaubGonpmmii 1 HaMMEHbIINHA TpeAeTbHBIN pasMep. HoMHUHANBHBIA pa3Mep COCIMHEHUSI.
Otknonenue. BepxHee u HuxHee npeienbHOe OTKIoOHeHue, Jlonyck. [lone nonycka. HyneBas nuHus.
ITocankn ¢ 3azopoMm. Ckonb3smue nocanku. llocagkm ¢ Hararom. IlepexonmHble mocankw.
HauOonpmmit 1 Haumenbmid 3a3op. [omyck mocanku. Kmacesl Tounoctu. Cucrema OTBEpCTHSL.
Cucrema Bana. I'paduueckoe mzoOpaxenue nomyckoB. ['pynmbl mocagok. [lomycku M mocaaku
INIAJKAX COCOUHEHMM. Tpu OCHOBHBIE YaCTHU COEIMHEHUIN C HOMHUHAIBHBIMU pazmepaMu. Jlomycku
JUTS. HEOTBETCTBEHHBIX HECOTNPSTaeMBbIX MOBepxHOcTel. Tabnuua momyckoB u mocanok. [locaaku ¢
HaTATOM, NIEpEXOAHbIE OCA/IKH, TOCAIKH ¢ 3a30poM. PaboTta ¢ Tabnunamu nonyckoB. HopmanbHbie
yIJbl ¥ JIOIMYCKM Ha YIVIOBblE pa3Mepbl. Enunuiel nusmepenus yrios. Panuana. I'pagyc, munyra,
cexkyHna. Bemuumaa konycHocTH. BBIOOp pasmepoB yrioB HO Tabmuiie. JlONMyCKH Ha YTIIOBBIE
pa3Mepsl B YIJIOBBIX U JIMHEHHBIX BeIM4YMHAX. CXeMma pacrlojoKeHHUs JOIYCKAaeMbIX OTKJIOHEHUH.
[Toss nonmyckoB Ha pazMepsl yriioB. OTKIOHEHUS pa3MEPOB YIJIOB.

Tema 1.4.4. MaTepuasoBeaeHue.
@dusnyeckue  CBOMCTBA  MATE€pPHANOB:  IUIOTHOCTb,  MOPHUCTOCTb,  TMI'POCKONHMYHOCTb,

BOJIONOIJIOUIEHHUE, BOJONPOHUIIAEMOCTh, TEIUIONPOBOAHOCTh, OTHECTOMKOCTh, MOPO30CTOMKOCTD U
ap. MexaHuueckne CBONCTBAa MAaT€pUAJIOB: MIPOYHOCTh U MPENET MPOYHOCTH, TEKY4eCTb, MpPEe
TEKY4€eCTH, YIPYTOCTb, BBIHOCIMBOCTh, XPYIKOCTb, INIACTUYHOCTh, U3HOCOCTOMKOCTD U JAp. YepHbie
U 1BeTHble MeTaybl. lloHatne o crnmaBax. Metamnel U ux npumeHeHue. OCHOBHBIE CBOMCTBa
MeTaiioB. Pu3nyecKkrue CBOMCTBA METAIOB: IUIOTHOCTD, TEIIONPOBOIHOCTD, 3EKTPOIPOBOJHOCTD,
TEIUIOBOE pacilupeHue U JAp. XUMHUecKue cBoicTBa MeTaioB. CHOCOOHOCTH METaIOB
MOJIBEPTaThCsd XMMHUYECKUM BO3JEHCTBUAM. Pa3zbenaeMoCTh METayuIOB KHUCIOTaMU U ILEIOYaMH.
AHTUKOppO3UIHAs XapaKTEPUCTUKA PA3IMUHBIX METAUIOB. MeXaHW4YecKue CBOWMCTBA METAIIOB U
Croco0bl MX ONpeJeNeHHs: MNpelenbl MPOYHOCTH U TEKYy4eCTH, YIPYTrocTb, BBIHOCIMBOCTD,
XPYIKOCTb, IUIACTUYHOCTh, OTHOCUTENBHOE YAJIMHEHUE, ylapHas BSI3KOCTb. Y CTaJIOCTh METAJIOB.
Cranp, knaccudukaius cTajie. XapakTepucTHKa CTalIeH, TPUMEHSIEMBIX JJIsl U3TOTOBJICHUS AeTallel
He(TenpOMBICTIOBOIO 00opynoBaHusi. Ha3HaueHue M CymIHOCTh TEPMHUYECKONH O0OpabOTKH CTallu.
UyryH, uznenus u3 yyryHa. Buasl uyrynoB. OCHOBHBIE CBEJIEHHUS O LIBETHBIX MeTajllaX, CIjlaBaXx U
ux cBoiicTBax. [IpuMeHeHHe IBETHBIX METAJJIOB B OTpacid. HeMeraiunueckue Martepuabl.
Pe3nnoTexHMUYEeCKe MaTepUabl, UX CBOWCTBA M 00J1acTh MpuMeHeHus. [Ipokiiagounblie, HAOMBOYHbIE
U YIUIOTHUTENIbHBIE MaTepHaibl, UX CBOMCTBA M 00JacTh MpUMEHEHUs. MaTepualibl, IpUMeHsIeMble
JUIs HaOMBKU CaJIbHUKOB. BBIOOP MX B 3aBUCHMOCTH OT CpeJibl, IaBJICHUS U TeMIepaTypbl. XpaHEeHUe
PE3NHOTEXHUYECKHX, YIUIOTHUTENIBHBIX U MPOKIAJOUYHBIX MaTepuanoB. OpUKIIMOHHBIE MaTEPUAIIbI.
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TemmounzonsunonHbie Matepuanbl. OOTUPOYHBIC 1 aOpa3HBHBIE MAaTEPUAIIBL. 3AIIUTHBIC MaTEPUAIIBI
(;maku, Kpacku, outyMm). KHCITIOTBI U 1I€/I04H, UX CBOMCTBA, 001aCTh MPUMEHEHHS M MpaBHiia 00pa-
HICHUS] ¢ HUMU. BHIIBI TOTUIMBA, CMA30K U OXJaXIeHUs. ['oprode cMa3o4HbIE M aHTHKOPPO3UITHBIE
MmaTepuanbl. [IpaBuna xpaHeHus )KUAKOTo ToruBa. CMa3ouHble Maciia. Buasl Macel, mpuMeHseMble
JUTsE pabOThI U CMa3Ku 000PYIOBAHUS U MEXAHU3MOB.

Tema 1.4.5. Be3onacHOCTb KU3HEACATEJIHLHOCTH.
HpaBOBBIe, HOpMaTI/IBHO-TGXHI/I'-IGCKI/Ie nu OpI‘aHI/ISaL{I/IOHHBIC MepOHpHHTI/IH O6€CH€‘-I€HI/I$I

0€301MacHOCTH KU3HeAeATeIbHOCTH. OpraHu3aiOHHO-IIPABOBBIE OCHOBBI TPYJIOBBIX OTHOIICHUH B
Poccwuiickoit @enepanyn. [IpombinuieHHas 6€30MaCHOCTh OMACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB.
Okonoruyeckast 0€30MacHOCTb MPOU3BOACTBEHHBIX 00BbEKTOB. TpeOoBaHMS K AIIEKTPOOE30MaCHOCTH
Uil paOOTHUKOB B TPOM3BOJCTBEHHOH JEATEIFHOCTH. 3aKOHOJATENbHBIC OCHOBBI IOKapHON
Oe3omacHOCTH. 3amMTa B YPE3BBIYAWHBIX CHUTyalMsaX. [Ipon3BOJICTBEHHas CaHUTApUs W TMTHEHA
Tpyna. Meauko-0noaornyeckue OCHOBBI O€30MIaCHOCTH JKU3HEACSTEIbHOCTH.

1.5. CneunajbHas TEXHOJIOTUA

Tema 1.5.1. Texunueckas IKCILIyaTalUs Ka0eJbHBIX JIMHUH U COOPYKeHUI Te1e(pOHHOM CBS3H.
OcHoBHble TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB M0 SKCIUTyaTallud KaOENbHBIX JTUHHUHA U

coopyxennit. Kinaccudukarus, coctaB U Ha3HauCHUE JTMHEHHO-KAOCIBHBIX COOPY)KEHUH CBSI3H,
OCHOBHBIE XapaKTepUCTHUKHU. [lOpAIOK yCTAaHOBKHM paclpeleNUTeNbHBIX KOPOOOK M KaOeIbHBIX
saumkoB. Kiaccudukanus nmo Ha3zHaueHHWIo, 00JacTH MPUMEHEHHUs, KOHCTPYKIHH W B3aUMHOMY
PAacIOJIOKEHUIO ITPOBOAHUKOB, YCIOBUSM IPOKIAAKU M AKCIUTyaTallMM MEpelaBaeMbIX YacTOT, MX
Ha3HAY€HHE, KOHCTPYKLMS, MApKUPOBKA, TEXHUYECKHE XapaKTEPUCTUKH, IIpaBUJIa MOHTaxa
(MarucTpajgbHbIX M BHYTPHU30OHOBBIX, TOpPOJACKOW  TeneoHHOH CBs3M, C THAPOGOOHBIM
3aIll0JIHEHUEM, CEJIbCKOW CBS3M, I COEAMHUTENIbHBIX JMHUN U BCTaBOK). [loHsATHE 00 onTHUECKUX
Kabensax cBsi3u. Buabl kaOenbHBIX NOBPEXKICHUN U MOPAIOK MX ycTpaHeHus. CrocoObl MPOBEPKH
repMETUYHOCTH 000J104eK Kabeell BO3AYIIHbBIM J1aBJICHUEM U ITOPSAJIOK €€ IPOBeIeHUs. Y CTPOICTBO,
Ha3HAa4YeHHe, MApPKUPOBKA, OCHOBHbIE TEXHUYECKHUE XapaKTEPUCTUKH OCHOBHOM KaOembHOMU
apMatypbl U 06opyaoBaHus. OCHOBHBIE 3aJjaul AKCIUTYaTallHOHHO-TEXHUYECKOIO OOCTYKUBaHUS.
Bunet pabor, uX Ha3HaueHUE, TEXHOJOTHS BBINOJIHEHMS, NpUMEHseMoe Oo0Opya0BaHueE,
UHCTpyMeHT, npucnocobnenusi. CocrtaB Opurax U TexHUYecKoe ocHaiieHue. OCHOBHBIE
HOPMATUBHBIE JOKYMEHTBHI JUIsl OpraHM3allud MpOBEIEHUsS 3eMIIHBIX padoT. Buiabsl 3eMenbHBIX
paboT MpH TEXHUYECKOM OOCIy)KMBAaHMM KaOeNbHBIX JIMHUN M cOOpyXeHUH. ['a30aHann3aTopsl.
YerpolicTBo, nopsAaoK npuMeHeHus. [IpoBepka CMOTPOBBIX YCTPOMCTB M IIAXT HA 3ara30BaHHOCTb.
TexHonorust mnpoBeneHuss pabor. IIpaBuna orpaxaeHus KOJIOALEB IPH MPOBEAECHUU pPadoT.
Odopmnenne TexHU4eckoW  JokyMeHTauuu. OdQopmieHHe TEeXHMYECKON JIOKyMEHTalUH
oopmisieMol kabenbluKoM-criaiiukoM Knaccudukanus, Ha3HaueHue, Mecta XxpaHeHus. @opma
JIOKYMEHTOB, TTOPsI0K odopmiieHus. MaTepuaiibl, 000py/1I0BaHHE U TPUCTTOCOOJICHUS, IPUMEHSIEMbIE
JUISI IPOKJIAZIKK U MOHTaxa kaOeneil. KaGenbHble Macchl, MPUIION, UX COCTaB, MeCTa MPHUMEHEHUS,
NOPSIOK HUCTIONb30BaHMsl. [lasiapHble J1IaMIBl, Ta30BbIE TOPEJIKM, MX HA3HAYEHHE, TEXHUYECKHE
XapaKTepUCTHKH, TNpaBuwia skcrinyaTauuu. [Ipoknmanka kabeneil B kaOenbHOM KaHaIM3alUH.
[Tpoknanka xabenel B rpyHTe. MoHTaxx kabenei cBsi3u. Buasl paboT, MOpSIOK HMX NPOBEACHMS,
OpUMEHSEMbIIl HHCTPYMEHT U npucrnocobsnenus. OcoOeHHOCTH MpOBeIeHUsT padOT NpU MOHTaXe
kabenst B Kojoaue KaOenbHOW KaHalW3allMu, KOTJIOBaHE, MpU MpOKiIagke Kabenss B TPYHTE.
[TogroToBka KOHIOB Kabemei K MoOHTaxXy MydT. Pasmenka KoHIOB kaOenei. MoHTax
CepIeUHUKOB Kabenei. OnpeseieHne TpacC MEXIyrOpOoIHbIX kKabenel Ha MecTHOCTH. KoHTpobHO-
U3MEpUTEIIbHbIE MTYHKTHI. Y CTPONCTBO, MECTa PACIIONOKEHHSI, 000pPYAOBaHHE, TOPAIOK IIPOBEICHUS
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NpOo(UIAKTUIECKOTO OCMOTpa, OCHOBHBIE MPOBEPSiEMbIe MapaMeTpbl. YCTPONCTBA 3alllUTHl OT
koppo3uu. CBeleHHs O KOPPO3WU METaUIMUeCKHX o0oJjouek kabeneit. KoHcTpykius, mecra
pacToIOXKEeHUs, TOPSIOK TMPOBENEHUS MPOPUIAKTHYECKOTO OCMOTPA, OCHOBHBIC MPOBEPSICMbIS
napameTphbl.

Tema 1.5.2. Bo/IOKOHHO-ONITHYECKHE CTPYKTYPUPOBAHHbIE Ka0eJbHbIe CHCTEMBI.
Bonokonno-ontuueckue kabenu cBs3u. Kiaccudukainus BOJIOKOHHO-ONTHUYECKUX KaOesei.

OcHoBHble KOHCTpYKTHBHbIE 31eMeHThl OK u marepuanel ans ux usrorosiieHus. Ilapamerpsl
ONTUYECKUX BOJOKOH. OKOHEUHBIE KaOelbHbIE YCTPOMCTBA U BOJIOKOHHO-ONTHYECKHX KaOemnei
cBs3u. OKOHEYHBbIE BBOAHBIE YCTPOMCTBA (ONTHYECKHUE KPOCCHI), PA3HOBUJIHOCTH OINTHYECKHUX
pa3beMHBIX coeauHeHHi. MoHnTaxk maccuBHOro obopyamoBanust BOJIC: aGoHEHTCKHE PO3ETKH.
MoHTaX HACTEHHOI'O ONTHYECKOro Kpocca. CBapka ONTHYECKMX BOJOKOH W MOHTaX MYQT.
OO6opyznoBanue It CBapKM ONTHYECKUX BOJIOKOH, €r0 HPUHIMI JICHCTBUS M XapaKTCPUCTUKH.
KoHcTpyKnnst M TEXHOJIOTHS MOHTa)Ka ONTUYECKUX MYQT JUIS MAaruCTPaIbHBIX, BHYTPH30HOBBIX H
TOpOJICKMX JIMHHUK cBs3u. Paszmenka kabenst m paboTa €O CBAapOYHBIM ammaparoM. MOHTax
MarucTpaibHbIX U Kpocc MypT. DopMupoBaHue Tpacchl: MapKUpPOBKa KaOess M yKJIaJKa 3aracoB
BOJIOKOHHO-OIITHYECKOT0 Kales.

Tema 1.5.3. CTpyKkTypUpOBaHHBbIe Ka0eJbHbIEe CUCTEMBI.
[Tonsitue CKC. OcHoBHble koMnoHEeHThI. Pa3Butue poiHka CKC u e€ mecto B COBpeMEHHOU

uH(ppactpykType 3maHusi. O030p HOBBIX pENAKIMl MHUPOBBIX W HAIIMOHAJIBHOTO CTAaHJAApPTOB.
OcnoBHble koMmioHeHTbl CKC. Tomomoruss u cxembl coeauHennit B CKC. Bwurtas mapa.
XapaKTepUCTUKH U TIepeada CUTHAJIOB 110 BUTOM nape. Kareropuu MeIHBIX KOMIIOHEHTOB, KJIACCHI
CKC, direct attach channel. 2,5 u 5 Gbit/s nna WiFi cereit Ha BuTOi mape. 30HHBIA MPUHITUII
opranmzanun CKC Bunel BuTON mapsl, naTd-naHenei, KpOCCOBBIX maHesne u moayineit Keystone.
Paznenka cepneunuka xabens TIIIT emkocthio 100x2 Ha myuku. CpamuBaHue XUl Kabelnst pyqHOM
ckpyTKoil u coenuHuTeneM UY-2. MoOHTaX CTPYKTYpUPOBAaHHBIX KaOENbHBIX CHUCTeM. MOHTax
KOHHEKTOPOB pPa3JIMYHOr0 THUIMA, NaTY-TIAHENIed, pa3beMOB, PO3E€TOK B CTPYKTYPHUPOBAHHBIX
Ka0enpHBIX crucTeMax. MOHTaX KOMMYTAIlMOHHBIX ITHYPOB U MOJEBBIX OKOHEUHBIX BUJIOK. MOHTax
naty-nmaneneid B CKC: kar. 3, kar.5e, kar.6, kar. 6A.MonTtax moxyneir Keystone Jack B CKC.
[ToaroroBka mpoekta CKC. Ob1ue npaBuia opraHu3aluy CepBepHON U KPOCCOBBIX. PexomeHnanuu
no mnoaroroske mnpoekra CKC, BbpIOOp omnTumansHOro pemieHus. IIpoekTHble H3BICKaHHUS U
COCTaBJICHHE TEXHUYECKOTo 3ajanus. [Ipoknanka, MOHTaXX, MapKUPOBKa 3KPaHUPOBAHHOW JINHUU
CKC. Ilpoknanka, MOHTaXX, MapKHpOBKa He3kpaHuposaHHoM muHuu CKC.

Tema 1.5.4. TexHoJiorusl H3MepeHNii HA BOJTOKOHHO-ONTHYeCKUX cucTeMax nepeaauu (BOCII).
Bunel moBpexnenuit um HeucnpaBHocTed Ha BOJIC m ux oOHapyXeHHE TpH TOMOIIU

n3MepuTenbHbIX pubopos/ [Ipunnun neiictBus ontuyeckoro pediexkromerpa (OTDR). M3mepenue
BOJIOKOHHO-OTITUYECKOTO ydacTka ceTu. [Iorck U ornpeneneHne HenCIpaBHOCTEH KaOeIbHOM JIMHUH
kareropuu Se. m kareropun 6 ¢ momompio FLUKE Versiv DSX-5000. Tlouck u ompeneneHue
HeHcIrpaBHOCTeN KabenbHOH mHNK Kateropuu 6A ¢ nomoiupsto FLUKE Versiv DSX-5000. ITouck u
ofpeieieHue HeHCIIpaBHOCTEN KaOeIbHOM IMHUM KaTeTOPHH 3, KATErOpUH S€. TOHAIBHBIM TECTEPOM.
W3mepenus 3aTyxaHusi B ONTHUECKON KabenbHOU cOopke 1 makere BOJIII.

Nzmepenue munel OK. U3mepenne kunomerpuyeckoro 3aryxanus OK. O6paboTka pe3ynbTaToB
MU3MEPEHUH U CO3/IaHNE OTYETOB PHU TIOMOIIH CIIEIHATH3UPOBAHHOTO IMPOTPAMMHOTO 00eCIIeUeHUSI.

2. IMMPOTPAMMA HNPOU3BOJACTBEHHOH IMPAKTUKH

Tema 2.1. HNucrpykramx 1no npaBuJjam 0e3omacHOCTH
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TpyAa, NPOU3BOJACTBEHHOM CAHWTAPUM, MOKAPHOH 0€30MACHOCTH; O3HAKOMJIEHHE C
NMPOM3BOJACTBOM M PadoYuM MeCTOM.
WNuctpykTaxk 1o 0Oe30macHOCTH Tpylda, MPOTHUBONOXKAPHOMY pPEXHUMY, MPOU3BOJICTBEHHON

CaHUTApUU MPOBOJUTCS B 00beMe MHCTPYKIIMM, YTBEPKIACHHBIX TNIABHBIM WHKEHEPOM ISl JAHHOTO
pabouero mecra. O3HaKOMIIEHHE C MPOHM3BOJICTBOM, pabodyMM MECTOM, YCJIOBHUSMH TpY[a,
TpeOOBaHUSAMHU OE30MaCHOCTH TPYyJa, NPOMCAHUTAPUU W TPaBHJIAMH TOXapHOW 0e30macHOCTH.
O3HakoMJIEHHE C OCHOBHBIMH TPeOOBaHUSMU K PABUIIBHOM OpraHU3aluy U COAEPIKaHUI0 pabodero
Mmecta. M3ydeHWe ONMacHBIX M BPEOHBIX IPOU3BOACTBEHHBIX (PAKTOPOB HA Yy4YacTKe H Mep
npodunaktukd. O3HaKOMIIEHHE C TpeOOBaHHMSAMH K HWHAMBUAYAJIbHBIM CpEICTBAM 3allUTHl U
MpaBUJIaMU MOJIb30BaHUS UMU. O3HAKOMIIEHHE C PACIIONIOKEHHEM OCHOBHOTO M BCIIOMOTaTEeIbHOTO
0o00Opy/sOBaHusl, C NOTEHLIHAJIbHO OMAaCHBIMH 30HaMU. O3HAKOMIIEHHE C HMHCTPYMEHTOM H
MPUCTIOCOONCHUSIMUA ISl paboThl. O3HAKOMIIEHUE C PACIOJIOKEHUEM CPEACTB MOXKAPOTYUICHUS U
NpaBUJIaMHU TIOJIB30BAHUS UMM, TIOPSI0K BBI30Ba MOXKApHOU KoMaH 1bl. O3HAaKOMJICHHE C OCHOBHBIMH
BUJAMHU U BO3MOKHBIMU MIPUYMHAMHU TPaBMaTH3Ma KaOenblIUK-CHaifliinKa, MEPaAaMH MPEIYIPEKICHHUS
TpaBMaTH3Ma, MNpUEMaMU  OKa3aHMA TMEpBOM  momom. V3ydeHune  KBadH(PHUKAIMOHHOM
XapaKTEPUCTUKHU U TIPOTPaAMMBbI IIPOU3BOACTBEHHOTO 00YUYEeHHSI IO MPpodeccruu KabembIIK-CITalIIUK.

Tema 2.2. O0y4eHue onepanusaM U padoraMm no rexkyuemy oociay:xxkupanuio JKC.
Benenne namzopa 3a coxpanHoctbio JIKC. Ompenenenue Ttpacchl kaOesell C IOMOIIBIO

TEXHUUYECKON JIOKyMEHTaluu, myphoBaHUEM U C HCIOJb30BaHHEeM Kaleneuckarens. [IpoTupka u
BhIMpaBlieHUe Kalenel u MypT B KaOenbHBIX KOJOIIAX. BeipaBieHne MOJI0KEHUS MOABECHBIX U
HACTEHHBIX Kabenel. O4uCTKa OT 3arps3HEHUI U BiIaru kabenei u aeraneil OKOHEUHBIX KaOeIbHBIX
ycTpoictB. [IpoBepka HCHpPaBHOCTH YCTPOWCTB 3a3€MJICHHS, MOJIHHUE3AIIMTHI (TPO303aIlIHThHI).
[IpoBepka COCTOSIHUSI W TIPUBEJECHUE B TOPSIOK KPOCCHPOBKU B PACTIPEACIMUTEIBHBIX IKadax u
KaOCNBbHBIX SIIUKAX. YCTpaHCHHE TOBPEXKICHUH BHENIHMX OOOJOYECK Kalels B W30JSLIUU U3
IIOJINATHUJICHA.

Tema 2.3. OcBoeHne padoT NPH IKCIVIYATAMOHHO-TEXHUYECKOM 00C/Ty’KMBAHUM KaleJs.
[TpoBepka cMOTPOBBIX YCTPOMCTB (KOJOJIIEB W IIaXT) HA 3ara30BaHHOCTb. Y IaJIeHUE BOJIBI U3

KaOenpbHOW KaHaln3aluu. BeHTWIMpoBaHHE CMOTPOBBIX YCTPOMCTB M KaOenbHOW KaHaJIM3alluH.
Beinonnenue paboT Mo OTKONKe Kabeneil U phITbI0 KOTJIOBAHOB IS MPOBEIEHUS MEPONPUATHI O
HKCIUTyaTal[MOHHO-TEXHUUECKOMY O00CIyKuBaHHIO kabened. OuncTka kabenel OT 3arps3HEHU U
Biaru. PasorpeB paGouell 30HBI Kabelns MasyIbHOM JIaMIOM M ra30BOil ropesnkoi. MOHTaX MenHO-
KUJIBHBIX KabOened. Pazmenka kabemst emkocteio n0 100 map. CoenuHeHwe KUl Kabes.
['epmeTtuzarnus o6oouek kadesnst u MyPT mociie coeuHeHus ki kaberns. KonTponpHas quarHocTuka
Ka0essl U3 OKOHEYHBIX YCTPOMCTB. YCTaHOBKa M MOHTaX OOKCOB. BbINOIHEHHE MEXaHHYECKOTro
MOHTaka pacIpeneNuTeIbHbIX KOPOOOK W KaOeNbHBIX OOKCOB. BBITIONIHEHHE KpPOCCHPOBKH B
pacrpeneuTeNbHBIX MKadax M KaOenbHbIX Ookcax. MOHTaX, U3MEPEHUs U 3KCILTyaTallMOHHO-
TEXHUYECKOe OOCITYy)KMBaHUE MEJHO-KWIbHBIX Kalelel BceX BUIOB M OKOHEYHBIX YCTPOMCTB.
OKCIUTyaTallMOHHO-TEXHUYECKOe 00CITy)KUBaHIE METHO-KUIIbHBIX KaOesel BceX BUJI0B M OKOHEUHBIX
yerpoicTB. OcMoOTp Tpacc KabenbHbIX JHHUN .OmpeneneHue Tpacchl KaOeneil € MOMOIIBIO
kabeneuckarens. [IpoBeaeHne ocMOTpPOB M MPOGUIAKTUUECKOTO OOCITYKUBAHHS MEIHO-KUITBHBIX
kalenell BceX BHMJIOB M OKOHEUHBIX ycTpolcTB. OmpeneneHue MecTa IOBpPEXICHUS KaOes.
VYcrpaneHnue noBpexaeHuit kabeneil. Y cTpaneHne noBpexIeHU OKOHEUYHbBIX KaOeIbHbBIX YCTPOUCTB.
MoHTax MeTHO-KUIbHBIX Kalenel Bcex BUIOB. OOcmyknBaHHE O00OpYIOBAaHUS NIl COACPIKAHUS
Kabenst MOJ MOCTOSHHBIM H30BITOUYHBIM BO3IYIIHBIM JIaBJICHHEM U YCTAaHOBKa Kalens ImoA
MOCTOSIHHOE U30BITOYHOE BO3AYIIHOE aBlIeHne. MOHTaX OKOHEUHBIX KaOeJIbHBIX YCTPOHCTB MEAHO-
JKUJIBHBIX Kabemei.
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Tema 2.4. O0y4eHHe BHITIOJTHEHUIO PA0OT 10 H3MEPEHUAM YJIeKTPHUYECKUX MapaMeTPoB Kades.
[TmanoBBIE U3MEPEHUS ANEKTPUUECKUX MapamMeTpoB kabens. V3MepeHus JUist onpeaesieHUs] MeCT

noBpexaeHus kabeneil. IIpoBeneHre KOHTPOIBHBIX W3MEPEHUH TOCIIE BHIMOIHEHUS PEMOHTHBIX U
BOCCTAaHOBUTENBHBIX pabOT. V3MepeHuss 1Mo yTOYHEHHIO Tpacchl KaOeNbHOW JMHUU W TIIyOUHBI
3aneranus kabens. [IpoBenenue u3mepeHuii 1 MpOBEPKU KayecTBa U3/AEIHil.

Tema 2.5. OcBoeHne padoT MO MOHTAXKY, M3MEPEHMAM H IKCIUIyaTAIMOHHO-TEXHHYECKOMY
oocayxuannio BOJIC.
Buemnuit ocmorp BOK. M3mepenus ontuueckux xapakrepuctuk BOK. JlokymeHTHMpOBaHue

BhINOJIHEHHBIX padoT. Pa3nenka BOK IloxroroBka Mmydtel k MoHTaxy. BBog u kpemnenne BOK B
mypre. CpamuBanue u yxiaaka OB B mydre. ['epmernszanus MyQTbl TOpsSYUM HIM XOJOAHBIM
crioco0oM. M3mepeHust onTUYeCKUX napaMmeTpoB kKadess. MOHTaxK ONTHYECKUX KPOCCOB HACTEHHOTO
U CTOE€YHOIO TUIOB. MOHTaX MEXaHUYECKUX COCIMHUTENEH. MOHTaX KOHHEKTOPOB. BeinonHeHue
pabot o usmepenusim napamerpoB BOJIC. Texnmueckoe oocmyxkuBanne BOJIC. Ocmotp Tpace
BOIJIC B cootBercTBuM ¢ rpadukoM. BreimonHenue miaaHoBbeix paboT mo obcmyxuBanuio BOJIC.
Ornpenenienre MeCT MOBpEXACHUS U ycTpaHeHue nospexaeHuit BOK. Ycrpanenue noBpexxaeHuid B
OKOHEYHBIX YycTpoiicTBax. IIpoBemenme mnpoduinakTuyecknx wu3MepeHunii mnapametrpoB BOK.
Obecneuenne coaep)anus pacupeeTUTeIbHBIX MKa(OB, KaOEIbHBIX SIUKOB, PACIPEISTUTEILHBIX
KOpOOOK, CMOTPOBBIX YCTPOWCTB, IIaXT, HEOOCIY)KMBAEMBIX pPEr€HEPALlMOHHBIX IYHKTOB M
KOHTPOJIbHO-U3MEPUTEIbHBIX IPUOOPOB B COOTBETCTBUU C MPABUJIAMHU SKCILTyaTallMd KaOeIbHBIX
COOPYKEHHUM.

Tema 2.6. CamocTosiTEIbHOE BBINOJIHEHHE PA0OT.

CamocrosTenbHoe BBITIOJTHECHHE pabor, PEyCMOTPEHHBIX KBaTU(DUKAIIMOHHOM
XapaKTePUCTUKON 1Mo npodeccun KaOeNbIIUK-CIIAUIINK, ¢ COONIOCHUEM padoueli MHCTPYKIUU U
npaBusl 6e3omacHocTi. OCBOGHHE MEPETOBBIX METOAOB PAaOOTHI, MPOU3BOJICTBEHHBIX HABBIKOB IO
OOCITy’)KMBaHMIO OOOpPYJIOBAaHUS W BEACHHUIO PEMOHTHBIX pabOT Ha OCHOBE TEXHHUYECKOM
JOKYMEHTAIlMU M0 YCTAaHOBJIEHHBIM HOpPMaMm BBIPAOOTKH pabOYMX COOTBETCTBYIOLIETO paszpsia.
CamocrosTenpHass pa3pabOTKa M OCYIIECTBICHHE MpPHEMOB IO Haubonee 3(P(HeKTHBHOMY
UCIOJIb30BaHUIO pabovyero BpeMEHH, COBPEMEHHBIX METOJOB OpPraHM3aLUU TPYAa U COJEPKAHHIO
pabouero Mecta, IpeaynpexaeHuIo Opaka, IO 5JKOHOMHOMY PacxoJI0BaHHIO MAaTEepPHAaJIOB, TOTUINBA,
AJIEKTPOIHEPTUU U HHCTpyMeHTa. COBEpIIEHCTBOBAHUE HaBBIKOB pabOThI KaOenbIIUK-ClaiuKa Ha
00BEKTaxX C UCIOJIH30BAHNEM PALMOHAIBHBIX METO/I0B. CaMOCTOSATENBHOE BBITOJHEHHE PA3THIHBIX
pabot. Benenue yuera BBINOJHEHHBIX paboOT M uX aHanu3. OBlaJieHWE HAaBBIKAMHU PYKOBOJICTBA
Opuranoi kabenbUIMK-CIaNIIMKOB 00JIee HU3KOM KBAIU(DUKAITIH.

KBanudukanuonnsie (mpodHbIE) padoThI.

Opranmaunonﬂo-nenarornquKne yciaoBusi
Peanmaunﬂ HpOFpaMMBI obecrieunBacTCs HAay4YHO-MICAArorutycCKMMM KaJapaMu OpraHu3aiuu,

OCYIIECTBIISIIONICH 00pa30BaTENbHYIO NEATeNbHOCTh. [Ipu peanusanuu JaHHOW 00pa3oBaTebHON
[IporpamMmMbl MOTYT TPUBIEKATHCA JEHUCTBYIONIME PAOOTHUKU BBICIIMX YYE€OHBIX 3aBEICHUU
TEXHUYECKOMN HAMpaBJICHHOCTH, CICHUAIMCTBI 3KCIICPTHBIX W HAYUYHBIX OpFaHI/I3aHI/II>'I, pa6OTHI/IKI/I
aTTECTOBAHHBIX IIEHTPOB IO MPOMBIIUIEHHOW O€30MacHOCTH, CIEUUATNCTHI, 3aHUMAOIIHecs
MPenoAaBaTeNbCKON AeITeTbHOCTHIO 10 pod o [IporpaMmet.

YueOHo-MeToan4ueckoe odecnevyenue Ilporpammbl
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MarepunanbHO-TeXHUYECKHeE YCJIOBUS pPeaTu3alu NporpaMmmsbl

Haumenosanue
CHEeNHAJTU3UPOBAHHBIX
yueOHBbIX MOMeIleHuit

Buj 3ansarui

HaumenoBanue o6opynoBanus,
NPOrpaMMHOI0 o0ecre4eHus1

VY4eOHsIil Ki1ace

Jlekuun
IIpakTrueckue 3aHATUA

MynsTuMenuitHoe 000pyI0BaHIE, KOMIIBIOTEPHI.

KomnbroTepHsIit Kacc

CaMOMnoAroToBKa,
MPOMEXKYTOUHBII u
UTOTOBBIN KOHTPOIb

OOywarome -  KOHTPONHPYIOWIAsh — CHCTeMa
«OJIMMITIOKCy, naet BO3BMOXHOCTh IIPOBECHUS
oOydeHUs] W TIPOBEPKHA 3HAHWH, TPOBEICHUS
TECTHPOBAHMS M aHAJIN3 PE3YJIBTATOB U JIP.

HUTOTOBBII KOHTPOJIb

Kabuner mis mpoBeneHus BricokockopocTHOM KaHal CBSI3U c
BUACOKOH(DEPEHIICBSI3H Jlexuuu (BKC) pe3epBUpOBaHHEM,  HOYTOYK,  BHICOKaMepa,
(BKC) MHKPOHOH
IIporpammHOe obecrieucHue «Cpena
 — JMCTaHIMOHHOTO 00y4eHus Pycckuit Moodle 3KL
Hopm 3.5.3a», BO3MOXHOCTb IpOBEIEHUS
. (camomoaroToBka), .
KommbrotrepHslit kimacc . oOy4eHHss W TIPOBEpKM 3HAHWH, TPOBEICHHS
MIPOMEKYTOUHBIT u

TECTUPOBAaHHA M aHAlM3 pe3ylbTaToB W Jp.
WnTerpanust naHHbIX 00 00YUYEHHOCTH MepcoHana
B CYIIECTBYIOIIYIO 0a3y TaHHBIX 3aKa3uuKa

KomnbroTepHsiit KJ1acc,
MOOHUITBHBIN yaeOHO-
aTTECTAlMOHHBIN KJacc

Bxonnoii,
MPOMEXKYTOUHBII u
HUTOTOBBII KOHTPOJIb

[Iporpammuoe obGecnieuerne «AMK Cucremay,
BO3MOXKHOCTb MPOBEACHUSI 00YUCHHUS U TMPOBEPKH
3HaHPII>'I, OpoBECACHUA TCCTUPOBAHHMA W aHAJIU3
pE3yAbTATOB U JIP.

HOpH}]OK NMPOBCACHUSA OLNCHKHA 3HAHMH

KBanudukanoHHelii sK3aMeHa CIyIIaTelIsiM [peajaraeTcss MNpouTu B (QOpME HTOTOBOTO

TCCTUPOBAHMUA. ITo

3aBCPILICHUIO

TCCTUPOBAHUA

CJIymmaTejJiro - IpeacCTaBJIsICTCd  pE3yJbTaT

TCCTUPOBAHUA B BHIC 0anI0B U OLCHKH, KOJHMYCCTBA IIPABHUJIBHO M HCEIIPABUJIBHO OTBCUCHHBIX

BOTIPOCOB. /{7151 OOBEKTHBHOW TPOBEPKU 3HAHWI OBUTH yCTAHOBJICHBI SAMHBIC KPUTEPHH JUIS BCEX
MPOXOSIIMNX TEKYIIUH KOHTPOJb. [Topor npoxoxaeHust Tecta: 80% mpaBUIIbLHBIX OTBETOB.

16



Hpuio:xkenne Nel KoHTPOJIbHO-U3MepUTEIbHbIE MATEPHAJbI
Bomnpoce! 115 TectupoBanus no npogeccun «KadeabmmK-crial mmK»

3aganus T-1. O01Me XapaKTEpUCTUKU BOJTOKOHHO-ONTHYECKUX JIMHUN CBI3HU

Bomnpockl ¢ BEIOOPOM €IMHCTBEHHO BEPHOI'O BApUAHTA OTBETA («EIMHCTBEHHBIH BBIOOPY)

U J1a3epHoro auoxaa?
(BbIOEpETE BCE MPABUIIBHBIE
BapHaHThI OTBETA)

Ne Bonpoc BapuaHThl 0TBETOB
01 B kaxoMm quariazoHe UIMH A. YasTpaduoneTroBoMm
BOJIH pabOTarOT BOJIOKOHHO- B. Nudpakpacaom
onrtuyeckue nunuu nepepau? | C. PentrenoBckom
D. Bunumom
02 Kaxkue nazeps uconssyrorcst | A. l"azoBbIC
B BOJIOKOHHO-ONITHYECKUX B. [ToynpoBOTHUKOBBIE
JIMHUAX CBSI3U? C. TBepaoTeabHbIE
D. BosiokoHHBIE
03 Kakue meponpusitus A. YBenudeHne Yncia ONTHIECKIX BOJIOKOH
HCIOJIb3YIOTCSl B BOJIOKOHHO- | B ONTHYECKHUX KaOeNsIX U CKOPOCTHU Mepelaun
ONTUYECKUX JIMHUSAX CBS3U CUTHAJIOB
JUTS 3HAYUTEIIBHOTO B. Hcnonb30BaHre OJTHOTO ONMTHYECKOTO
YBEJIIMYEHUS KOJINYECTBA BOJIOKHA JJIs JYTUUIEKCHOM Mepeiadll CUTHAJIOB
nepenaBaemoit uapopmarmmu? | C. CrexTpabHOE YIUIOTHEHHE KaHAJIOB U
MOBBILICHHE CKOPOCTHU MEPEIayu.
D. VYBenuueHue npueMo-rnepe1aronero
000pyI0BaHUs.
04 Kaxkue cBolicTBa 1a3epHOTO A. dotorpdext
W3JIYYCHUS JCNIal0T ero B. MOHOXPOMATHYHOCTh
MIPUMEHUMBIM IS T1esIel C. Bricokas pacxoaquMocTh JTydeit
CcBsA3U? D. KorepeHTHOCTH, MOHOXPOMATUYHOCTb,
MaJiasi pacXOANUMOCTb JIyuen
05 Kakumu cBoiicTBamu A. DOTOHHBIMU
o0JanaeT CBET ¢ TOUKH 3peHus | B. BonnoBbiMu
KBaHTOBON MEXaHUKHU? C. KopmyckynsipHO-BOTHOBBIMU
D. KBaHnTOBBIMU
06 Kakoii BuJT MOy ISTIUT A. AMIUTUTYIHAS ¢ IEPEKITFOYCHUEM
CBETOBOT'O CUTHAJa B B. YacroTHast
OCHOBHOM HCIIOJIb3yETCS B C. HenocpeacTBeHHas, 10 U3MEHEHHIO TOKA
BOJIOKOHHO-ONTHYECKUX MUTaHUS.
JIMHUSAX CBS3U? D. BosiHoBas
Bonpockl ¢ BEIOOpOM MHOKECTBA BEPHBIX OTBETOB («MHOKECTBEHHBIH BHIOOD)
Ne Bomnpoc BapuaHThl 0TBETOB
07 B 4yem paznuuue cBeTonnona [MupuHa criekTpa U3IydeHus

KorepenTHOCTB
Tox Hakauku
MonHOCTh U3Ty4eHUs

CoOw>
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3aganus T-2. Texauueckre TpeOOBAaHUS K ONTHYECKUM JIMHUSM CBSI3HU

Bormpockl ¢ BEIOOPOM €IMHCTBEHHO BEPHOTO BapHaHTa OTBETA («EIUHCTBEHHBIN BHIOOD))

Ne Bomnpoc BapuaHTbl 0TBETOB

08 Kaxkast KoHCTpyKIIHS A. Onrtuuecknii Kabesb ¢ OPOHETIOKPOBOM U3
ONITHYECKOTO Kabenst CTEKJIOMIJIACTHKOBOTO CTEPIKHS
HanOoJiee MPeANOYTUTEIbHA B. Onrtuueckuii kKabenb ¢ ToppUpOBaHHON
JUTSI IPOKJIAJIKU B TEIE(POHHON | aTrOMOMOIMATUIICHOBOM HIIM CTAJIbHOM JIEHTOU
KaHaJIU3auuu? C. Ontuueckuii kabensb ¢ OpoHei u3

CTaJIbHBIX MTPOBOJIOK
D. OnTuuecknii kabeapb 6e3 OpOHENOKPOBa.

09 Kaxkue TUIbl BOJIOKOH B A. OIHOMOIOBEIE
HACTOSAIIEE BpeMs HaXOJST B. [TonumepHsbie
HaubOobIIee npuMmenenue npu | C. MHOromMo10BbIC
MOCTPOCHUU BOJIOKOHHO- D. JIByxMO10BBIE
ONTHYECKUX JIUHUH CBSI3U?

10 Kaxkue TpeboBanust A MuHMMalIbHOE 3aTyXaHUE B MECTE CBAPKH
MPEIBSABISIOTCS K ¥ TIPOYHOCTH CBAPHOTO COCAMHCHHUS
HEPa3bEMHBIM (CBAPHBIM) B. [IpouHOCTH CBAPHOTO COEIMHEHUS
COCTMHEHUSIM? C. CTOMKOCTD K BO3/ICHCTBHUIO BJIATH U

nepernagy TeMueparyp
D. MuHMMaJIBHOE 3aTyXaHUE B MECTE CBAPKH

11 Kakoii MuHUManbHbII A. 30 mm
JOIYCTUMBIN paguyc u3ruda B. 45 mm
CTaHJapPTHBIX OJHOMOIOBBIX C. 15 mm
BOJIOKOH? D. > 55 Mmm

12 Kakoe Tunmunoe paccrosaue | A. 100 xm
MEXK]ly PETPAHCISATOPAMU B. 70 km
(nMHA BIIeMEHTapHOTO C. 50 km
Ka0eIBHOTO yJacTKa) B D. 80 kM
COBPEMEHHBIX BOJIOKOHHO-

ONTHYECKUX CHCTEMaX
nepenay (6e3 ycunuteneit)?

13 Kaxoit Bug qucniepcun umeer | A. MonoBas
MECTO B OJIHOMOJIOBBIX B. BonnoBoaHas
ONTHYECKUX BOJIOKHAX? C. XpomMarudeckas

D. MarepuanpHas

14 Kaxkoii nuameTp cepaieBUHbBI A. 50 MxM
CTaH/JapTHBIX MHOTOMOJIOBBIX | B. 100 MkM
OIITHUYECKUX BOJIOKOH? C. 62,5 MKM

D. 75 MKM

15 Kaxoit normyctumslii paguyc A. 150 MM
n3ruba ONTHYECKOro BoloKHa | B. 100 mm
nuamerpom 10 mm? C. 200 MM

D. 50 mm

16 Kaxkoii meTo npokiiaiku A. C nomo1bIo NpeBapUTENHHO
OTITHUYECKOTO BOJIOKHA B MPOJIOKEHHBIX 3aTOTOBOK
MOJIMATUIIEHOBBIX TpyOax B. C nmoMomipIo CTEKIIONPYTKA
UCTIONB3YETCS? C. [ToTokoMm Bo3ayX2

D. OnTruuecknii Kabenb 3apaHee

VKJIQJIbIBAETCSI B MIOJTMATUIICHOBBIE TPYOBI U
YKJIJBIBAETCS] BMECTE C TPYyOOil.

18



Ne Bomnpoc BapuaHTbl 0TBETOB
17 Kaxkoii T ornTu4eckoro A. MHOTroMOI0OBEIE
BOJIOKHA UCIIOJIb3YETCs B B. ConuroHoBbIE
MarucTpajibHbiX ontuueckux | C. OnHOMOIOBBIE
Kabemsix? D. JIByXMOIOBbIE
Bonpocsl ¢ BBIOOPOM MHOKECTBA BEPHBIX OTBETOB («MHOKECTBEHHbIN BBIOOD)
Ne Bonpoc BapuaHThl 0TBETOB
18 Kaxkune puxcupoBaHHbIC A. 630 M
JUTMHBI BOJIH UCTIOJIB3YOTCS B. 850 uMm
IIPU TIOCTPOSHUH BOJIOKOHHO- | C. 1300 am
onTHYEeCKUX cucreM nepenau? | D. 1310 um
E. 1550 am
F. 1625 um

3amauusg T-3. MeToabsl COEINHEHNS OIITHYECKUX BOJIOKOH

Bomnpockl ¢ BEIOOPOM €IMHCTBEHHO BEPHOI'O BApUAHTA OTBETA («EIMHCTBEHHBIH BBIOOPY)

PAS-cucteMbl IOCTUPOBKU

Ne Bonpoc BapuaHThl 0TBETOB
19 B kakux coenuHeHusx norepu | A. B cBapHBIX coeAnHEHUIX
UMEIOT OOJbIIyIO Benuuuny? | B. B pa3zbeMHBIX COETUHEHUSAX
C. B MexaHu4eckux coeMHeHUsX
D. B CKJICEHHBIX COSTMHEHMSIX
20 B uem cocTout npuHIMI A. Hanecenue Haceuku Ha OB,
paboThI MEXaHUYECKOTO 0CBOOOXKJICHHOM OT IOKPBITHSL, U C
CKaJIbIBATEIsl ONTHYECKOTO MOCJIETYIONIUM MPHJIOKEHHEM PACTATUBAOIIETO
BOJIOKHA? WJIN U3rH0aroIero ycuius
B. [IpunoskeHne n3rudAOIIEro yCuins
C. Hanecenue naceuku Ha OB ¢ nokpeituem,
U C [IOCTIEIYIOIUM NPUIIOKEHUEM
PaCTATHBAOIIETO UM U3THOAIOIIETO YCHUITHS
D. Ocy1iecTBIsSeT CKOJ ClIeUaIbHBIM
HOXKOM
21 B uem ocHOBHOE OT/IMUME A. Pa3Hble yriibl HaKJIOHA TOPLEBOM
HaKOHEYHHMKOB ONTUYECKUX KOHTAKTHOM MOBEPXHOCTHU K ONTHYECKOH OCcH
pa3bpéMHBIX coeauuauTeneil PC | HaKOHEYHHKA M painyChl CKPYTJIEHUS TOPLEBBIX
u APC? ITOBEPXHOCTEN.
B. PasHble qraMeTpbl HAKOHEYHUKOB 1
cnocoOsl kperieHust OB B HaKOHEYHHKax
C. Pa3zHoe kauecTBO MONMMPOBKH KOHTAKTHOM
MOBEPXHOCTH HAKOHEYHUKA, pa3Hble PAHYChl UX
CKPYTJICHUU.
D. Pa3HblIif IBET OKOHEYHBIX KOHHEKTOPOB.
22 B uem cocTout cymHocTh A. BripaBHUBaHME OCEil ONTHYECKUX
LID-cucrems! 1ocTUpOBKH BOJIOKOH IPOMCXOJUT B MapaJljIeIbHOM ITyUKe
ONITUYECKUX BOJIOKOH B CBETa
CBapoOyYHOM anmnapate? B. KoHTpoJIb FOCTUPOBKM ONTHYECKUX
BOJIOKOH TIPOMCXOJIUT C TIOMOIIBIO ONTHKH U
BUJICOCHCTEM
C. KOctupoBka o pesynbraTaM U3MepeHust
MOIITHOCTH ONTUYECKOT0 CUT'HAajIa
D. BripaBHUBaHMe npoduiiell moka3aTens
PEJIOMIICHUS
23 B 4yem cocTouT cyniHocTh A. KOctupoBka ontuyeckux BOJIOKOH

OCYHICCTBJIACTCA 110 BHEIIHEH 000JI0YKe
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Bomnpoc BapuaHTbl 0TBETOB

ONTUYECKUX BOJIOKOH B B.
CBapOYHOM anmnapare?

C.

D.

FOcTupoBKka oNnTHYECKUX BOJIOKOH

MIPOUCXOIUT 0 H300PAKEHUIO CEPIIIEBUH
BOJIOKOH, CBETAIIUXCS B IyTe 3JIEKTPUIECKOT0
paspszia

FOcTupoBka onTHYECKUX BOJIOKOH

OCYIIECTBJISIETCS 110 PE3yJIbTaTaM U3MEPEHHUS
MOIIHOCTH CBETOBOT'O U3JIyUEHUs, TPOXOISIIETO
gyepes CPOCTOK

KOctupoBka ontnyeckux BOJIOKOH

OCYHIECTBIACTCA ITYTEM I/1306pa}KCHI/IH CEPALCBUH
, IOJIYYCHHOMY IIYTEM OCBCIHICHHA ONITHYCCKUX
BOJIOKOH IapaJICJIbHBIM CBETOM

24 Kaxk obecrnieunBaercst A. KOcTupoBka onTHYECKUX BOJIOKOH
ONTUMAIBHBIA pexuM cBapku | B. OO0KHUT TOPIIOB MEpe]T CBAPKOMA
ONTUYECKUX BOJIOKOH B C. CBapka ONTHYECKUX BOJIOKOH MPH
CBapOYHBIX armaparax”? ONTHUMAIILHOM PEKUME

D. [IpoBepka MeXxaHUYECKON MPOYHOCTH
CBapKH Ha pa3pbiB

25 Kakas naubonee BeposiTHas A. Bonbiias ckopocTh CBEIC€HUS ONTHUECKUX
MPUYMHA TIOSBIICHUS BOJIOKOH
004YK000Pa3HOTO YTONILEHHUS B. ITmoxoii ckon
CPOCTKa ONITUYECKUX C. Henocrarounoe npeaBaputenbHOe
BOJIOKOH? OIJIABJICHHE ONTHYECKUX BOJIOKOH

D. I'psi3b B MecTe CBAPKHU ONTUYCCKUX
BOJIOKOH

26 Kakoii MmeTon cpaniuBaHus A. MexaHuueckoe coeIMHEHNE
ONTUYECKUX BOJIOKOH Ha B. Cxkuielika
BOJIOKOHHO-OTITUYECKHUX C. Caapka
CUCTEeMax Iepe/ay sBIseTcs D. Cmaiika
OCHOBHBIM?

27 Kak mpoucxonut coenunenue | A. ITo o6onouke
OB B MarucTpaibHbIX B. ITo nBery
JTUHUSX? C. [To cepnueBune

D. ITo 3aTyxanmuo.

3aganus T-4. TexHoI0rns MOHTaKa ONTHYECKUX MY(T M OONTHYECKHUX KPOCCOB

Ne Bonpoc BapuaHThl 0TBETOB
28 JlonmyckaeTcst 11 IpH MOHTaxe Myt A [omnyckaercs, HO KOJINYECTBO
ONITUYECKUX Kalesel Ha DIIeMEeHTapHOM TaKUX CPOCTKOB HA KaXKJOM
Ka0eJbHOM y4acTKe BOJIOKOHHO- ONITUYECKOM BOJIOKHE HE JO0JIKHO
ONITUYECKON CHCTEMBI ITepeiad HaJauune npesbiath 50%
CPOCTKOB CO 3HaueHueM 3aryxanus ot 0,05 | B. He nonyckaercs
1nb 1o 0,1 nb ? C. JomyckaeTcsi, HO KOJIMYECTBO
TaKUX CPOCTKOB B My(hTe HE JOIKHO
npeBbimath 50%
D. Honyckaercs
29 KaxoBa nomxkHa ObITh MOBEPXHOCTD CTONA, | A. JIro60ii (hakTypbl UepHOTO
Ha KOTOPOM MPOU3BOIUTCS MOHTAX U 1BeTa
CBapKa ONTUYECKHUX BOJIOKOH? B. I'nsanueBoit gpakTypsl (Jrydiie
YEPHOI)
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Bomnpoc

BapuaHTbl 0TBEeTOB

C. MartoBoii ¢akTypsl, HE
CO3JAI0IIEN OTPaKEHHON
0JIeCTKOCTH (JTydIIie YepHOHN)

30

Kakoro ceuenust 1omxeH ObITh METHBIN
MIPOBOIHUK JJIS MOAKITIOYEHUS
METAJJTINYECKOr0 OpOHENOKPOBa
OINITUYECKOTO Kabess Ha KOHTPOJIbHO-
U3MEPUTEIBHBINA TPHOOP?

D. Merajuinyeckasi IOBEPXHOCTh
A. 5 Mm?
B. 3 MM?
C. 4 Mm?
D. 1 mm?

3amauusg T-5. MeToasl H3MEPEHU ONTUYECKUX APAMETPOB OIITOBOJIOKHA

Ne Bonpoc BapuaHThl 0TBETOB

31 Kakue ontudeckue xademu A. Bce 6apabaHbl ¢ ONTHYECKUMHU KaOeIsIMH
HOJIeKAT U3MEPEHUIO TIPU Y BCE BOJIOKHA
IPOBEIEHUH BXOTHOT'O B. OtnenbHble BOJIOKHA B OapabaHe myTem
KOHTpOJIS? CITydaifHOW BBIOOPKH

C. OtnenpHBbIC OapabaHbl C ONTHYSCKUMU
Ka0esIMU U3 BCeW apTHH

D. Kabenu nmpeaHa3zHaueHHBIC IS
NPOKJIAJIKU B TeJIeQOHHON KaHATN3AIIH.

32 Kakue norepu BHOCAT A ITorepu B pa3bEMHBIX COETUHUTEISX
HauOOJIBIINI BKJIa/ B 00111€e B. [ToTtepu B ontryeckom kabere
3aTyXaHHe BOJIOKOHHO- C. ITotrepu B CBapHBIX COEINHEHUSIX
ONTHUYECKON CUCTEMBI D. [ToTepu B MecTax u3ruda oNTHYECKOTrO
nepeaay’? Ka0eJs.

33 Kakoii meTon m3mepeHust A "O6psiBa"
3aTyXaHHs ONTUYECKOTO B. Pednexromerpun
Kabesst obecreynBaeT C. "BHOCHUMBIX HIOTEPD"

MaKCUMaJIbHYIO0 D. Oo0mmit
uHpopmalu?

34 Kakoli MeTon n3mepeHus A "OopsiBa"
3aTyXaHUsl ONTUYECKOTO B. "BHOCUMBIX HIOTEPD"
Kabens siBisgercs staoHHbM? | C. Pednexromerpun

D. I'padmueckuit
E. TabnuuHbIi

3amauus T-6. Dkcrryaraiis INHEHHO-Ka0eIbHBIX COOPYKEHUN BOJIOKOHHO-ONITUYECKUX JIMHUMN

CBA3KU

Ne Bonpoc BapuaHThI 0TBETOB

35 B kakoe Bpems roja A. BECHa
MPOBOAUTCS KOHTPOJIb B. 3UMa
JIEKTPUUIECKOTO C. JETO
COTIPOTUBIICHUS U30JISIIUN D. OCEHb
IJIACTMACCOBBIX 000J104eK ?

36 Kak Ha okoHE4HBIX A. B nomemenuu npoBoa kadeneii Ha OpoHe

KaOeNbHBIX y4acTKax
BOJIOKOHHO-ONITUYECKHUX
JUHUH nepenay

ONTHUYECKUX Kabenel nenaercs pa3pblB, JIMHENHHas
CTOpPOHA ONTHYECKOT'0 Kabesl ¢ TOMOIIBIO
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Bomnpoc

BapuaHTbl 0TBETOB

OCYIIECTBIISCTCS 3AIUTHOE
3a3eMJICHHUE METAINUYECKUX
3JIEMEHTOB JIMHECHHBIX
BOJIOKOHHO-OIITHYECKUX
JMHUN niepeaayq?

M30JIMPOBAHHOTO MPOBOJIA MOAKIIOYAETCS K
KOHTYpPY 3a3€MJICHUS

B. CranbHbIE TPOCCHI LIEHTPATBHBIX CHIIOBBIX
AJIEMEHTOB U METAJUIMYECKUE 3ALIUTHBIE TOKPOBBI
JIMHEHHBIX ONTHYECKUX Kabeel ¢ MOMOIIBIO
MEPEMBIYEK U3 U30JIMPOBAHHOIO MPOBOJIA
MMOJKIIIOYAIOTCS K KJIeMaM 3a3eMJICHUS Ha
OKOHEYHOM KaOeJIbHOM 000py10BaHUH

C. B nomenienuu BBoAa kabenel JIMHeHas
CTOPOHA ONTHYECKOTO KaOEJIsI C ITOMOIIIbIO
M30JIMPOBAHHOTO MPOBOJA MOAKIIOYAKOTCS K
KOHTYPY 3alIUTHOTO 3a3€MJICHUS

D. B npeamaxtHoM KOJ10/111€ CTAHUMOHHAS
CTOPOHA ONTHYECKOTO KabeJsl C ITOMOIIIbIO
M30JIMPOBAHHOTO MPOBOJA NOAKIIOYAKOTCS K
KOHTYPY 3alIUTHOTO 3a3€MJICHHS

37 Kaxkast mepnoimuHoOCTh A. €XKEKBapTAIbLHO
BU3YaJIbHBIX OCMOTPOB B. 10 TUIaHy-TpapuKy
BOJIOKOHHO-ONTHYECKUX C. 1 pa3 B 6 MecsileB
JTUHUN niepeaay’? D. 1 pa3 B oz
38 Kakue xabenu ucnonb3yrores | A. W3 nocraBnsieMoro no KOHKPETHOMY
JUIS. OPTraHU3AIMU TOCTOSTHHOM | 3aKa3y
BCTaBKH IIPHU MPOBEJACHUN B. JIroOble, HE3aBUCUMO OT KOHCTPYKLIUU
aBapuitHO- MIPOJIOKEHHOTO ONITHYECKOTO Kabers
BOCCTaHOBUTEJIBHBIX paboT? C. W3 skcmmyaraiinoHHOrO 3amaca
D. W3 ckilaja 3aB0/1a-U3roTOBUTEISI
39 KakoBa rirybuna npokiiajaku A. 1M
MarucTpaJbHOTO Kabels B. 0,8 m
BOJIOKOHHO-ONTHYECKUX C. 1,5m
nuHui nepenay B rpynte [-IV | D. 1,2m
rpynn
40 Kakoit MUHMMAaJBHBII CPOK A. 10 ner
ciyxObI onTudeckoro kabemns? | B. 25 ner
C. 15 net
D. 30 ner

3amaunsg T-7. IlpaBria ¥ HHCTPYKIIHMHU 110 OXpaHe Tpyaa

Ne Bonpoc BapuaHThI 0TBETOB

41 B kakoii crienogexae cieayer | A. PaOounii xanat
POBOJUTH palboTy ¢ B. Kneenuartslit paptyk
ONITUYECKUM BOJIOKHOM? C. CrerjoBka

D. Pabounii KoMOUHE30H

42 Jnst ocBeleHus moa3eMHbIX A. 50B
CMOTPOBBIX YCTPOUCTB B. 42 B
JTOJIKHBI IPUMEHSATHCS C. 36 B
IIEPEHOCHBIE MIEKTPUYECKUE D. 12B
CBETHJILHUKH HaIPsDKEHHEM
HE BblLIE?

43 Kakast MakcuMaipHast JIyInHa A. He Ooinee 4,5 M
MOJKET OBbITh Y IPUCTABHOMN B. He Oosee 6 M
JIECTHUIIBI? C. He Oonee 5 M

D. He 6osee 4 M
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Ne

Bomnpoc

BapuaHTbl 0TBETOB

44 Kaxkast mpo10/KUTeNTbHOCTh A. He meHee 30 MuH.
€CTECTBEHHOM BEHTHUIISIIUH B. He meHee 10 MuH.
nepea HavajaoM padoT B C. He MeHee 20 MuH.
KaOeIbHBIX KOJIOAIax? D. HE MeHee 5 MUH

45 KakoBa noimkHa OBITE A. 30 5K
OCBELICHHOCTb IIPH HAIMYUHU B. 100 nx
9KpaHa auciuies B ycrpoiictee | C. 50 ok
JUIsl CBAPKHU BOJIOKHA? D. 10 nx

Kpurepun oneHKH (KJII0YH K 32aHUAM)

Ne IIpaBunbHBIE Bec niu 6aibl, HAYUCIIIEMBIC 332 IPABUIILHO BBIMOJHEHHOE 33/IaHKE

3aJ]aHus | BAPHAHTHI OTBETA

Saganus T-1. O0mue XapakKTepUCTHKHA BOJTOKOHHO-ONITHYSCKHUX JIMHAHA CBSI3H

1 B

2 B

3 C 1 Gasnun 3a mMpaBUIIFHO BBITIOIHEHHOE 3a/IaHHE,

4 D (0 6amoB — 32 HEBEPHO BHIMTOJIHEHHOE WJIM COBCEM HE BBIITOJIHEHHOE

5 C 3aJIaHNe

6 A

7 A-B-D

3amanus T-2. TexHndyeckre TpeOOBaHHS K ONTHYECKUM JIMHUSIM CBSI3U

8 C

9 A

10 A

11 A 1 Gaut 3a MPaBUIIBHO BBINTOJIHEHHOE 3a/IaHNE,

12 | A (0 6aiyoB — 32 HEBEPHO BHIMTOJIHEHHOE WIJIM COBCEM HE BBIITOJIHEHHOE

13 C 3aJIaHHe

14 A

15 C

16 B-D-E-F

17 C

18 C

Samannsa T-3. MeToabl COETMHEHUS ONITHYECKNX BOJIOKOH

19 C

20 A

21 A

25 C 1 Gayut 3a MPaBUIILHO BBHITIOJTHEHHOE 33]IaHUE,

23 D 0 6a/IoB — 32 HEBEPHO BBIMTOJHEHHOE UJIH COBCEM HE BBIMOJIHEHHOE

24 B 3a/1aHKE

25 | A

26 C

27 C

3amanus "|F-4. TeXHOJIOTHsI MOHTaXa ONITHYECKUX MY(DT U ONTHYECKHX KPOCCOB

28 A
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No [IpaBunbHBIE Bec nim 6anisl, HauMCIsIEMBIE 32 TPABUIIBLHO BHIMIOTHEHHOE 3a1aHIe
3aJlaHusl | BAPMAHTHI OTBETA
29 C 1 Gann 3a mpaBUIBHO BBHITIOIHEHHOE 3a/laHHE,
30 c 0 GannoB — 3a HEBEPHO BBHIITOJHEHHOE MJIM COBCEM HE BBHINOJIHEHHOE
3a/laHue
3amanus T-5. MeToap!l M3MEPEHHsT ONTUYECKUX APaMETPOB ONMTOBOJIOKHA
31 A
30 B 1 Gamy 3a MpaBMIIHHO BBHIMTOTTHEHHOE 3aaHNE,
33 B 0 6amoB — 32 HEBEPHO BHIMTOJIHEHHOE MJIM COBCEM HE BBIITOJIHEHHOE
34 A 3aJaHue
Sagaaus T-6. Dkcmmyaranus TMHEHHO-Ka0EIbHBIX COOPYKEHUH BOJIOKOHHO-ONITHICCKUX JINHAN CBS3H
35 A
36 A 1 Ga 3a MPaBUIIBHO BBHITIOJTHEHHOE 3a/IaHNUE,
37 C 0 6amT0B — 32 HEBEPHO BHITIOJIHCHHOE MIIH COBCEM HE BBIMTOJTHEHHOE
38 C 3a/1aHue
39 D
40 B
3anmanus T-7. [IpaBuia U HHCTPYKIIMH [0 OXpaHe Tpyaa
41 B
42 C 1 Gamy 3a MpaBUIIHHO BBHITTOTHEHHOE 3a/IaHNE,
43 C 0 6ayyIOB — 32 HEBEPHO BBIMOJIHCHHOE MJIM COBCEM HE BBIITOJIHEHHOE
44 C 3aJlaHue
45 C
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IIpunoxenne Ne2 Kanennapublii yueOHbIi rpadux
Kanennapusriii yueOnbIii rpaduk ooydeHus 160 akameMuuecKux 4acos.

Ne HaumMmeHoBaHMEe QUCIIUILINHEI Kos-go [YuebHbIe 11 06y1enms
o/ (MOI[yJISI) qacoB
112|345 10 (1112|1314 15|16 |17 18|19 | 20

1. |BBeneHue 1

2. |OCHOBBI 5KOHOMHYECKUX 3HAHUM 1

3. |Oxpana Tpyna 22

4. [Yepuenue 4

5. [DIEKTPOTEXHHKA U IEKTPOHHKA 4

6. [TexHuueckas MEXaHHUKA 2

7. |MarepuanoBeneHue 2

8. |be30macHOCTh KU3HEAEATEIILHOCTH 4

9. |CHELUMAJIbHASA TEXHOJIOTUA| 32

10. [TPOU3BO/JICTBEHHAS 80

[TPAKTHUKA
11. [Koncynprarms 4
12. |[KBanuukanmoHHBINA S9K3aMeH 4
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