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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUI C YKA3AHUEM IMAanos popmuposanus
6 npoyecce 0C80eHUsA OUCUUNIUHBL

[TIK-1- Cioco6eH mpoBOIUTh pacdyeThl 00bEKTOB TETUIOAHEPTETUKH 10 THIIOBBIM METOAMKAM, MPOCKTUPOBATH TEXHOJIOTUUECKOE 000PYI0BAaHHUE U
CXCM HX pasMCIICHHA Ha O6’beKTe MIPOCKTUPOBAHUA.

WNHnukaTopbl KOMIIETEHITUN:

IIK 1.1 - 3nHaer Ha3HAaYeHHE, KIACCU(UKALUIO CHUCTEM TEIUIOCHAOXKEHHSI M MOTpeOHTeNel TEIIOTH M METOJbl pacueTa Pacxo/0B TEIUIOTHI
noTpeduTesnel, THIPaBINIECKOT0 MPOYHOCTHOTO pacyeTa 3JIEMEHTOB TEIJIOBBIX U TTAPOBBIX CETEH;

[1K 1.2 - YMeeT UCcToIh30BaTh THIIOBEIC METOIUKH pacdyeTa 00BhEKTOB TEIJIOIHEPTETUKU U ONPEICTICHIS CXEM MX Pa3MEIICHUs Ha O0BEKTE.

I[IK 1.3 - Bmageer merogamMu MPOECKTHPOBAHHMS OCHOBHOIO W BCIOMOTAaTeIbHOTO OOOPYIOBAHMS CHUCTEM TEIUIOCHAOKEHHS U OOBEKTOB
TEIJIODHEPTETHUKH.

[IK-2 - CnocobeH mnpoBecTH MPEeABAPUTEIBPHOEC TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHHME IIPOCKTHBIX pPa3padOTOK SHEProOOBEKTOB IIO
CTaHAAPTHBIM MCTOAHUKAM.

WNHaukaTOpbl KOMIIETEHITUN:

[1K 2.1 - 3HaeT HOPMATUBHBIE METOBI IPEIBAPUTEIHLHOTO TEXHUKO-3KOHOMHUYECKOTO 000CHOBAHHUS MTPOCKTHBIX Pa3paboTOK SHEPrOOOHEKTOB.

IIK 2.2 - YMeer uCIonb30BaTh CTaHAAPTHBIE METOJIUKH MPEABAPUTEIBHOIO TEXHUKO-PKOHOMHUYECKOTO O0OCHOBAHHS MPOEKTHHIX Pa3padOTOK
SHEProOOBEKTOB.

[1K 2.3 - BnageeT npuemMamu npeABapUTEIHHOTO TEXHUKO-9KOHOMUYECKOTO 00OOCHOBAHUS MPOEKTHBIX pa3pad0TOK IHEPrOOOHEKTOB.

JlJ1s OYHOTO ¥ OYHO-320YHOT'0 OTACICHUM

Nupukaropsl Jransl GOPMHPOBAHHSA B POLECCe OCBOCHHUS TMCIUIIIHHBI Haumenoeanue
AOCTUKEHU S Jlekumnu IIpakTuyeckue JlabopaTopHbie KypcosBoii npoekT
OUEHOUHO020 cpeocmea
KOMIIETEeHIIUH 3aHATHS 3aHATHHA (padora)
_ _ _ _ PacueTHO-Tpaduueckas
IK-1.1 Tema 1-11 Tema 4-7, Tema 9-10 He npenycMoTpensl Tema 10 paGoTalssamen/kypcosas paGota
PacuerHo-rpaduueckas
IK-1.2 Tema 1-11 Tema 4-7, Tema 9-10 He npenycMoTpeHsl Tema 10 paGoTalssamen/kypcosas paGota
_ _ _ _ PacuerHo-rpaduueckast
IK-1.3 Tema 1-11 Tema 4-7, Tema 9-10 He mpenycMoTpensl Tema 10 paGoTalssamen/kypcosas paGota
PacueTHO-Tpaduueckas
IK-2.1 Tema 1-11 Tema 4-7, Tema 9-10 He npenycMoTpensl Tema 10 paGora/oK3amen/kypcosas paGota
PacuerHo-rpaduueckast
[K-2.2 Tema 1-11 Tema 4-7, Tema 9-10 He npexycMoTpensl Tema 10 paGoTalssamen/kypcosas paGota
_ _ _ _ PacuetHo-rpaduueckas
IK-2.3 Tema 1-11 Tema 4-7, Tema 9-10 He npenycMoTpensl Tewma 10 paGoTalssamen/kypcosas paGota




Ilepeuenv oyenounvix cpeocme no oucuunaune (Mooyjir)

JIsL O4HOTO M OYHO-3a0YHOT0 OTACICHUNI

OueHoYHBbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
PacuetHo-Tpaduueckas 1 36 60
pabora
DK3aMeH 1 24 40
Uroro: 60 100

J1si O4HOTO M OYHO-320YHOI'0 OTACICHUI

OueHoYHbIE CPEACTBA Kou1-Bo Min, 6aJioB Max, 6a;110B

Kypcosast pabota 1 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHAMKATOPOB JOCTH:KeHHs TPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>)kaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB; HcYepIbIBAIOLIE,
[IOCJIEI0BATENIbHO, YETKO M JIOTMYECKHM CTPOWHO H3Jlaraer Marepual;
CBOOOJHO CIIpPaBISIETCS C 3afadaMM, BOIPOCAMHU WU APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWI; MCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE INPENyCMOTPEHHBIC MPOrPaMMOM 3aJaHHs BBIIOJHEHBI, KaYeCTBO HX
BBIIIOJIHCHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCHUMAaJIbHOMY;
aHAJIM3UPYET IIOJIyYE€HHBIE pe3yJIbTaThl; MPOSIBIAET CaMOCTOSTENHLHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILIO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUYECKOE
coJlep)KaHHEe Kypca OCBOEHO IIOJTHOCTHIO, HEOOXOIUMBIC TPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoii oOydeHusl y4deOHbIe 3aJaHUs BBHIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUST JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO W MO CYUIECTBY M3Jarae€T €ro, He JONyCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yAOBIETBOPUTEIBHO»  BBICTABIAETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TPEAYCMOTPEHHBIX
MPOTPaMMOi 33J]aHNH BBITIOIHEHO, HO B HUX UMEIOTCS OLIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIA BONPOC CTYJEHT AOMYCKAeT HETOUHOCTH, HETOCTATOUHO
MpaBUIbHbIE (OPMYIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
[IOCJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIA.

Ornenka

«3aYTCHO»

CTYACHTY, €CJIM OTBETHI

TEMaM JUCHUITIIIMHBI

JIOTHYCCKH

HE3HAUUTEIBHBIE HEIOYCTHI
KakK
BBIBOJIA,

CTYyJICHTA,

CaMOCTOATCIIBHOT'O

OINOKY U TIp

H3JI03KEHBI,

TaKHe

BBICTABJIACTCA
Ha BOINPOCHI IIO

IMOCJICIOBATEIIbHEI,

JIOIYCKaIoTCA
B OTBETE
OTCYTCTBHUE
pedeBbIe

Hmoxe 60

Heynosnersop
UTENNBHO
(1e 3auTeHO)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIIM OH HE
3HAaeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OONBIINMH 3aTPYAHEHUSIMHU
BBHITIOJIHSIET ~ TIpaKTHYecKhe  paboThl, HEOOXOJAMMBIE  MPAKTUYECKHE
KOMIIETEHIIMM He C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
MporpaMMoii O00y4eHHUs] y4eOHBIX 3aJIaHWi HE BBIOJIHEHO, KAa4eCTBO HX
BBITIOJTHEHHS OIIEHEHO YUCIIOM 0aiyioB, OJIM3KHUM K MUHUMAJIBHOMY

Orenka
CTYJICHTY,

€ClIn

«HE 3aYTEHO»
CTYJIEHT

BBICTABJIACTCA
HC 3HaACT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkas xapakTepucTuka olleHOYHBIX CPeACTBA

Ne Haumenosanue IIpencraBienne
wn OLICHOYHOI0 Kparkas xapakTepucTHKa OlIeHOYHOI0 CPeACTBA OLICHOYHOI0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
PacueTHO- CpencTBo nIpoBepKU YMEHUN IPUMEHATh } Komurekr 3ananui
MIOJIyYEHHBIE 3HAHUS 10 3apaHee ONPEeCICHHON JUTSl BBITIOJTHEHUS
rpaduygeckas .
1 pabora METOJMKE Ul PEIICHUs 3a1a4 WM 3aaHUH 110 pacueTHo-
MOAYJIIO WU JUCLUIUIMHE B LIEJIOM. rpaduueckoil paboTsl
Koneunslil mpoiyKT, MOJy4aeMblil B pe3ybTare
TUTAHUPOBAHUS 1 BBITTOJIHEHHUS KOMILIEKCA Y4eOHBIX
Y UCCJEeI0BATENbCKUX 3a4anuil. [lo3BosieT oueHuTh
YMEHHUSI OOYYaIOIIMXCS CAMOCTOSITEIBHO
KOHCTPYHPOBATh CBOY 3HAHUS B IIpoliecce peuieHus: | TeMbl IpynnoBbIX
TTpoexr MIPaKTUYECKUX 3a]a4 U IpoOJieM, OpUEHTUPOBATHCSI B u/vim
2 MH(OPMALIMOHHOM IIPOCTPAHCTBE U YPOBEHb VMHUBUTYAJIbHBIX
c(OPMHPOBAHHOCTH aHATTUTHYECKHUX, IIPOEKTOB

UCCJIEJ0BATEIbCKUX HaBBIKOB, HABBIKOB
MMPAKTUYCCKOI'0O U TBOPYCCKOI'O MBIIIIJICHHW. Moxert
BBITIOJHATHCS B MHIUBH/IyaJIbHOM TTOPSAKE WU
rpynnoi o0yyarmmxcs.




MunmcTepcTBO HayKu U Bhiciero oopasosanus Poccuiickoit denepanuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpapnenue noaroroBku 13.03.01 «TensiosHepreTuka v TenJoTeXHUKA»
[Tpoduib «IHeproodecnevyenue npeanpusiTUiD)
Cemectp: 6 — o4HOE OT/IETICHUE

Kommuiekr 3aganuii 1 pacyeTHo-rpaduyeckoi padorsl
(17151 0YHOT0 M OYHOT'0 3204HOT0 OT/IeIeHUIH)
[lo nucummiHe «JEeKTPOCHAOKEHNE NPEANPUITHI 1 HACEIEHHBIX IYHKTOB)

3ananue 1.

JUiss BapuaHTa 3aJaHa Tpynna M3 MOSITH  Tpex(azHbIX MPUEMHUKOB
ANEKTpUUecKoi 3Hepruu HarpsikeHueM 380 B (tabun. 1.1), Harpy3ka Kaxmoro u3
HUX 32 CMEHY NpuBe/leHa B Buje rpaduka (tabm. 1.2), mapameTpbl MPUEMHHUKOB
npuBeeHbl B Tab. 1.3, cpenHeB3BelIeHHBIN KOAGOUIIMEHT aKTUBHOW MOITHOCTU
COSPcp.esn.= 0,6.

HeoOxoaumMo moOCTpOUTh TpynnoBOM TpauK HArpy3kd M ONPEAETIUTh
OCHOBHBIE (PM3NYECKHE BEIMUYMHBI (CPEAHION, CPEIHEKBAJIPaTUYHYI0, YaCOBYIO
MaKCUMaJIbHYIO ¥ MUKOBYIO Harpy3ku) U O0e3pa3MepHble MOKa3aTeau IPyIIOBOTO
rpadguka (Ko3(QPUUMEHTH UCMOJb30BAaHUA, 3arpy3Kd, MakCMMyMa, CIpoca,
3anojgHeHus u Gopmbl rpaduxa).



Tabnuna 1.1. JlanHble O COCTaBY 3JEKTPOIIPHUEMHHUKOB B TPYIITIE

Howmep Howmep
BapuanTa Howmep anekrponpueMHuka BapuanTa Howmep anekrpornpueMHuka
1 1 3 9 20 | 26 26 2 3 6 11 14
2 2 4 10 | 12 | 22 27 1 11 14 18 26
3 3 7 17 | 19 | 25 28 4 7 12 14 16
4 4 5 8 14 | 24 29 3 10 11 22 26
5 5 6 11 | 15 | 23 30 3 8 14 15 23
6 6 9 10 | 21 | 26 31 5 l 9 10 24
7 7 11 | 14 | 17 | 18 32 6 11 22 23 26
8 8 9 11 | 15 | 19 33 7 13 15 17 21
9 9 12 | 14 | 16 | 17 34 11 15 16 20 22
10 10 | 11 | 19 | 20 | 26 35 10 13 17 18 20
11 2 3 6 14 | 18 36 9 13 16 19 26
12 4 11 | 17 | 19 | 26 37 15 20 21 23 26
13 1 5 6 24 | 26 38 13 16 17 24 25
14 5 10 | 14 | 18 | 23 39 14 15 16 22 23
15 6 8 12 | 15 | 22 40 12 18 19 21 22
16 8 13 | 16 | 20 | 26 41 16 20 23 24 25
17 7 12 | 17 | 19 | 20 42 18 19 20 24 26
18 10 | 12 | 13 | 16 | 17 43 6 7 12 14 25
19 9 11 | 14 | 17 | 21 44 8 10 11 14 23
20 11 | 14 | 16 | 17 | 19 45 9 15 20 24 25
21 13 | 15 | 16 | 18 | 20 46 10 20 22 25 26
22 12 | 14 | 18 | 19 | 24 47 8 12 20 21 24
23 16 | 17 | 18 | 20 | 23 48 1 9 11 16 18
24 15 | 18 | 19 | 22 | 26 49 2 5 6 8 10
25 14 | 16 | 20 | 23 | 25 50 3 6 13 23 26




Tabnuma 1.2. JlanHbIe 10 CMEHHON HAarpy3Ke 3JeKTPONPUEMHHUKOB

=)

[ToTpebisiemMast MOIITHOCTH B 4achl CMEHBI, KBT

n/n 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8
1. 5 8 10 16 7 17 18 2
2. 10 16 8 25 14 5 28 18
3. 5 7 2 10 8 4 11 3
4. 1 4 2 3 1,5 3,5 4 0,5
5. 3 8 11 4 2 13 5 7
6. 7 10 5 11 10 8 4 2
1. 35 55 60 40 20 70 65 15
8. 2 3,5 5,9 1,5 4 1 2 0
9. 0 4 8 10 3 6 10 1
10. 20 30 40 15 10 0 15 10
11. 10 15 5 25 0 36 15 5
12. 1 4 2 3,5 15 0 3 4
13. 0 2,5 6 1 5 2,5 6,5 1,5
14. 0 14 0,5 1 0,2 1,5 0 1
15. 10 35 50 25 16 48 0 40
16. 0,5 5 2 0 4,5 1,5 3 0
17. 40 80 56 66 29 83 44 15
18. 9 13 0 8 4,5 10 3 7
19. 0 0,7 0,2 1 0,1 0 0,8 0
20. 5 20 4 18 2,5 0 16 2,5
21. 15 4 0 2,5 0,5 3,5 0,45 0
22. 10 36 15 33 8 0 38 5
23. 25 40 11 34 8 39 39 1,5
24, 15 25 11 20 21 8 6 7,5
25. 9 22 18 10 15 8,5 0 4
26. 44 71 56 23 18 0 36 20




Tabnuma 1.3. IlapameTpsl 2IEKTPUUECKUX TPUEMHUKOB

Ne Hy Sh, 0 [
3JIEKTPOIIPUEMHHUKA I?BT kB-A Cosu N> 70 %{ O

1 18,5 - 0,88 89,5 7,0
2 30 - 0,87 92,0 7,5
3 - 28 0,6 - 3
4 4 - 0,84 85,0 6,5
5) - 21,5 0,55 - 2,5
6 11 - 0,86 87,5 7,5
7 75 - 0,89 92,5 7,5
8 55 - 0,8 85,0 7
9 15 - 0,85 88,0 6,5
10 45 - 0,89 92,5 7,5
11 - 65 0,65 - 3,5
12 - 16 0,5 - 3
13 - 14 0,6 - 3
14 2,2 - 0,74 81,0 6
15 55 - 0,86 92,5 7
16 7,5 - 0,81 85,5 6,5
17 90 - 0,86 93,0 6,5
18 22 - 0,83 90,0 6,5
19 15 - 0,72 77,0 4,5
20 - 40,5 0,7 - 2
21 - 9 0,5 - 3
22 - 122 0,4 - 2
23 - 75 0,6 - 3,5
24 30 - 0,8 91,0 6,5
25 37 - 0,7 85,0 7
26 75 - 0,88 94,0 7,5

['pynmoBoii rpaduk HArpy3ku claraeTcss U3 HHAUBUAYAJIbHBIX T'papUKOB
IyTEM CYMMHPOBAHHUSI COOTBETCTBYIOIIUX OPJANHAT.

3ananue 2

Hcxona u3 ykazaHHbiXx B TaOn. 2.1, 2.2 MCXOIHBIX NAHHBIX MJIA TPYIIbI
AIEKTPONPUEMHHUKOB MEXAHWYECKOTO KOpPIyca IPOMBIIUIEHHOTO MPEANPUITHS
ONPENEIIUTh METOAOM YIOPSIOYEHHBIX IHATPAMM PACUETHYIO DJIEKTPUYECKYIO
Harpy3Kky Ha Hanpspkenuu 380 B.




Tabnuma 2.1. JlaHHBIC AIEKTPONPUEMHUKOB JIJISI pacdyeTa Harpy30K

iﬁj HaumeHOBaHME IPUEMHUKA E)(}i;";’ K cOSQ iH;M’ infisom
1 CBepIMIIBHBIN CTAaHOK 3 0,14 0,5 6,1 6,5
2 |[leus COTIPOTHUBJICHUS 3,5 0,75 0,8 6,3 1
3 |Capounsbiii TpaHcdopMaTop 4 0,2 0,4 5,78 1
4 |Hacoc 75 0,6 0,8 12,5 75
S TokapHBIi CTAaHOK 7,5 0,16 0,6 14,8 75
6  |ToumnbHbli cTanoK 3 0,12 0,4 6,1 6,5
7 BenTmisitopsr 15 0,6 0,8 3,3 6,5
8  |[lITamMnoBounsIii npecc 11 0,25 0,6 21 75
9 CTtporajbHbIH CTAHOK 15 0,2 0,65 28 7
10 [ oBaIBHBIN CTAHOK 3 0,14 0,5 6,1 6,5
11 PeBobBEpHBIC CTAHKH 11 0,16 0,5 14,8 75
12 ®dpe3epHblii CTAHOK 55 0,16 0,6 12,5 75
Tabnuua 2.2. CocTaB rpynibl 3JIEKTPONPUEMHHUKOB (TiepBas mudpa — HOMep
AIIEKTPOIPUEMHUKA 110 Ta0J1.2.1., BTOpas — KOJI-BO 3JIEKTPOINPUEMHHUKOB)
Bapuant ['pynna Bapuant ['pynna Bapuant ['pynna
1 14 2"3_?'1’ 6-1, 11 3-5, 7-2 21 11%52
2 14 5'12(’)_81'1’9'1’ 12 12-4,8-2,7-1 22 ?3%
3 12-16-111,-21110-1’ 13 4-7,7-2, 23 %‘;
4 | FRELSLER 4-2, 66 24 =
5 | HRAIOLIRI T g 2-5,7-3 25 8-5
6 12-4,8-2,7-1 16 1-1, 2-1,5-1,6-2, 9-1 26 6-4, 5-3
7 12-16-111,-21110-1’ 17 3-5,7-2 27 E‘Z
8 14 2'%’1_52'1’ 82, 18 2-5, 7-3 28 8_122';111
9 4-6, 7-2 19 11-2,10-1,9-1, 1-5 29 6-4: 5-3
10 11-2, 10-11, 9-2, 1- 20 1-1, 5-]1_(’)_81-1’ 9-1, 30 3.5 7-2
31 5-4, 3-57,_3-1, 9-6, 30 2-7, 8-4, Ié—_% 7-4, 8-2, 33 21-14_18’7;—].2
| 2OU9L2ET | g 64, 11:9, 38, 4.7 % |
' ’ 9-10, 4-8




3aganmue 3.
OnpenenuTh MOTEpU aKTUBHOW W PEAKTUBHON MOIIHOCTH M T'OJIOBBIE TIOTEPH

aKTUBHOW W PEAaKTUBHOM OHEpruu B (parMeHTe CHCTEMBbI 3aBOJICKOTO
AJIEKTPOCHAOKEHUS, BKJOUaromero kabemu mimmHod L u  TpaHchopMaTophl.
[IpuHATH HENPEPHIBHYIO pabOTy TpaHCHOPMATOPOB B TEUCHHE rOa U paualIbHYIO
cxeMmy nuTanus. Vicxo/lHbIe TaHHbIE 3a/laHus pUBeeHbI B Ta0muIe 3.1.

Ta6muma 3.1. VicxoaHble TaHHBIC 110 BapUaHTaM 3aJIaHus 3

314 |5 |6 |7]8]29

Ne Bapuanrta 0 1 2

Mapxka ™ |T™ |TM | TM | TM |TC3|TC3|TC3 |TC3|TC3
400 | 630 {1000{1600{2500{ 400 | 630 {1000{1600{2500

TpaHChHOPM.

Koi-Bo Tpanchopma- 1121112111211l 21!1]2
TOPOB B MOACTAHIUH

6 | 6 (10| 10|10 (10|10 |10 | 10| 10

UBH.
Unh. 0o4|04|04|04|04|04|04]|04]04]04
Sm, kB-A 350 | 900 | 850 |2400(2350( 600 | 600 |1550{1500{3800
L, kM 03(02(04]05/0,25/0,35/0,45{0,2|0,3|0,3
Twm, u 3000{3500{4000{4500{5000|{3000{3500{4000(4500{5000

Ta6numa 3.1. UcxoaHplie TaHHBIC 110 BapHaHTaM 3aIaHus 3

Ne BapnanTa 10 (11 |12 | 13 | 14 | 15 | 16 | 17 | 18 | 19

™ |TM |TM | TM | TM | TC3|TC3|TC3 |TC3|TC3
630 {1000{1600{2500| 400 | 630 {1000{1600|2500

Mapka
TpaHChOpPM. 400

Kou-Bo Tpanchopma- 1 2 1 2 1 2 1 2 1 2
TOpOB B [IOJACTAHII NN

UBH.

Unh. 04]04|04[04(04|04|04|04][04]04
Sm, kB-A 340 | 800 | 750 |2300|2250| 500 | 900 |1450|1300|2800
L, xm 05|06 |07|08 |09 (033/0,75(0,28(0,41|0,89

Twm, 4 3020(3600(4070|4590(7000({3500(3200{4078|4534 (7050




Tab6mmma 3.1. VicxonHbie faHHBIC TIO BApUAHTAM 3aIaHUS 3

Ne BapuanTta 20 | 21 | 22 | 23 |24 | 25| 26 | 27 | 28 | 29

Mapka ™ |TM | TM | TM | TM | TC3|TC3 | TC3|TC3|TC3

TpaHcHopMm. 400 | 630 |1000{1600{2500( 400 | 630 |1000{1600|2500

Koi-Bo Tpancgopma- 11| 2 11211121112 1] 2
TOPOB B MOCTAHIUH

6 | 6 |10 10| 10| 10 | 10 | 10 | 10 | 10

UBH.
UH.H. 04|104/04|104/04(04{04(04|104|0,4
SMm, kB-A 730 | 340 | 868 [3200]2890| 655 | 870 |{1720{1710|2200
L, km 0,45(0,22(0,7410,55|0,98(0,79|0,35(0,660,88|0,99
Twm, 4 3120(3513|4056(4543|5089(3345|3562|4746(7610|5268
Ta6mmma 3.1. VicxomHble TaHHBIC TI0 BApUAHTAM 3aIaHUS 3
Ne Bapuanrta 30131 |32 (33 |34 |3 |3 |37|38]| 39
Mapka T™|TM | TM | TM | TM |TC3|TC3|TC3|TC3|TC3
TpaHcpopM. 400 | 630 (1000{1600{2500| 400 | 630 {1000{1600{2500

Kou-Bo Tpancgopma- 1121112111211l 211]2
TOpOB B IIOJACTAHII NN

6 | 6 |10 10| 10| 10 | 10 | 10 | 10 | 10

UBH.
UHH. 04/04|04|04|04|04|04]|04]04]04
Swm, kB-A 350 | 900 | 850 (2400|2350 600 | 600 |1550{1500|3800
L, kM 0,89(0,27(0,43/0,57/0,63|0,77(0,49|0,21|0,31|0,36
Twm, 4 3987|3555(4444|4599|5666|3178|3644|4883|4588|5333
3ananue 4.

3ajmaHa MIOIIAAb TOMENICHUS] M YCTAHOBJIEHHAs MOIIHOCTh CHJIOBBIX
AJIEKTPONIPUEMHUKOB B HeM (Tabm. 4.1.). Mertomom xkoadduimenta cmpoca
ONpENENTUTh TMOJHYI0 pAacueTHYI0 Harpy3Ky CHJOBBIX H  OCBETHTEIBHBIX
AIIEKTPONPUEMHUKOB. OMNpeaennTsy pacueTHyto Harpy3ky Ha muHax PII-10 kB, ot
KOTOPOTO MUTAIOTCS MEXaHWYEeCKHil Kopmyc (M. 3 KOHTPOJbHOM paboThbl, yuecTh

OCBETUTENIbHYIO  HAarpy3Ky) MW  Tpylla CWIOBBIX W  OCBETUTEJIbHBIX
AIEKTPONPUEMHHUKOB (Tabi. 4.1. KOHTPOJBbHON PaOOThI) C YMPOIICHHBIM YYETOM

MOTEPh MOITHOCTH B KaOEJISIX U 1IEXOBBIX TpaHCchopMaTopax.



Paccuntatp romoBOM pacxox AKTMBHOM M PEAKTUBHOW  DHEPIUMU
noTpebutens. Bpems ucnosib3oBaHusl MAaKCUMaIbHOW aKTUBHOM HArpy3KU MPUHSATH
paBHbIM 5000 u.

Taomuma 4.1. Ucxonuele faHHBIE K 3a0aHUIO 4

No Ilexa, mpon3BOACTBA, TPYIIIIBI YcTaHoBieHHasS ITnomane,
BapHUaHTa AJIEKTPOITPUEMHHUKOB MOIITHOCTh, KBT M2
1 MeTannopezxymHe CTaHKH, 1200 4000
MEJIKOCEPUITHOTO IPOM3BO/ICTBA
2 MeTannopexiymne CTaHKH, 3150 2800
KPYIMHOCEPHHHOTO IIPOU3BOJICTBA
3 JlyroBbI€ TIeU IIBETHOTO METalIa 1800 18000
4, XUMHYECKUH LIEX 2500 15000
5. [TpsimunbHbINA 1IEX 1350 10000
6 KpyTtunbHbIii mex 1100 8000
7 Trarkuii niex 900 8500
8 Ilex pereHepanuu aneToHa 1600 12500
9. I{ex X0JIOAUITBHBIX YCTAHOBOK 1500 11500
10. | Ilex cepoouyncTKH 3600 15000
11. [Tpon3BoOaCTBO OpreTeKia 2160 14400
12. | Ilpou3BOACTBO aneTuiIeHa 1300 6600
13. Kommnpeccopras ammuayHas 1100 3000
14, Ilex cuHTE3a aMMUaKa 1850 12300
15. |ABTOMaTHYecKHe JIMHUU 1ePEBOOOPAOOTKH 1450 6900
16. | Lex JABII 1100 11700
17. Ilex OKOHHBIX OJIOKOB 950 10500
18. MansipHblii ex 800 9500
19. | Ilex npeBecHOI MyKH 800 9500
20. [Ipon3BoaCTBO U3BECTH 2200 14600
21. ITpon3BoCTBO KEpaM3HTa 2600 13000
22. DJIEeKTPOBO3HOE JIETIO 2000 18500
23. Ilex kpameHus BOJOKHA 1150 12800
24. | Ilpon3BOJICTBO XPOMOBBIX KOX 850 10500
25. KoMOmKkopMOoBBIif 11eX 1700 16000
26. | Ilex 0OpabOTKN KyKypY3bl 1400 12600
217. Ilex oOMoJI0Ta JIETKOH MPOMBINUIEHHOCTH 1260 8700
28. IIpounzBoacTBO rumca 1700 13800
29. | llex ToyeyHOH CBapKH 2900 10000
30. JlyroBble CTajeIIaBUIIbHBIE IEYH 4050 17000
31. | [IpsauiibHO-OTIENOYHBIN TIeX 2100 13500
32. ITpon3BoICTBO KaNpoJIaKTaHa 1960 10700
33. | lex Bynmkanuzamuu 1845 12300
34. Ilex TpaHCHIOPTHBIX JIEHT 2345 11700
35. MexaHu3Mbl COPTUPOBKH LIETIBI 1050 11900
36. Ilex moronaxa 960 12000
37. IleMeHTHBIE YyCTAaHOBKU 1160 8600
38. | YHuBepcaibHBIC IBEHHBIC MAITUHBI 800 12050
39. Ileun conpoTHBIEHUS 3650 19650
40. ApMmaTypHOE IPOU3BOJCTBO 3200 17800

Maxkcumansnolii  6ann  3a  KOHMpPOAbHYW  padomy cocmaensem 60,
MUHUMATbHBLU 0a11 36.



MunncTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit denepannu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpapnenue noaroroBku 13.03.01 «TensiooHepreTuka v TenJoTeXHUKA»
[Tpoduib «IHeproodecnevyenue npeanpusiTUiD)
CemecTtp: 6 — 04HOE U OYHO-320YHOE OT/ICJICHUS

Bomnpocsl k 3xk3aMeny
[To qucuummbe «2aekTpocHAOKEHNE MPEANIPUATHN U HACEIEHHBIX NYHKTOB

1.  DnexTponpueMHHKH M NOTPEOUTENH AIEKTPUUYECKON SHEPIHH, UX KIacCUPUKAIIS U
PEKUMBI pabOThl. YPOBHU CHCTEMBI 3JIEKTPOCHAOKEHUSI.

2. Meroapl pacuera SIIEKTPHUYECKHX HArpy30K: KOX(QQHUIHMEHT CHpoca, YAEIHHOTO
pacxoza MEKTPOIHEPIUH, YIEIbHBIX INIOTHOCTEW HArpy30K.

3. Meronsl pacyera INEKTPHUUECKUMX HArpy3oK: TEXHOJIOTMYECKOTO rpaduka,
YIOPSAOYEHHBIX JUarpaMM.

4.  Meronsl pacueTa JJIEKTPUYECKUX HArpy30K: OAHO(MA3HBIX M BBICOKOBOJBTHBIX
3JIEKTPOIIPUEMHHUKOB, TMKOBBIX HArpy30K.

5. OcHoBHbIE MOTPEOUTENM M HCTOYHUKUA PEAKTUBHOW MOLIHOCTU. YCTpOMCTBA
KOMIICHCAIMsI PEaKTHBHOM MOIIHOCTH B CHCTEMax O3JIEKTPOCHAOXKEHUS, WX JOCTOMHCTBA M
HEJO0CTaTKHU.

6. Meroasl pacueta M YCIOBUS BbIOOpa CTaTHYECKOIO YCTPOHCTBA KOMIIEHCAIUU
PEAKTUBHON MOIIHOCTH.

7.  Tlokazarenun KayecTBa 3JEKTPUYECKOM OSHEPruuM M CHocoObl MX OOecreyeHus:
OTKJIOHEHHE U pa3Max MU3MEHEHHUs HallpsDKEeHUs, 103a (iIuKepa.

8.  Ilokazarenmn KayecTBa 3JEKTPUYECKOM HSHEPruM M CHOCOOBI HX OOecredyeHus:
KOd(DPUIMEeHT n-0 TAapMOHUYECKOW  COCTaBJSIIONIEH W KOXPOUIIMEHT  HMCKaXEHUs
CHUHYCOMJAJILHOCTA KPUBOU HAINIPSKECHMUSL.

9. TIlokasarenmun KayecTBa OJIEKTPUYECKOM DHEPrUM M CIOCOOBI WX OOECIICYEHUSI:
K03 PUIIMEHT HECUMMETPUHU HaNpPsHKEHUS 110 HyJIEBOM U 00paTHON MOCIEJ0BAaTEIbHOCTH.

10. Tloka3aTenmu KadecTBa OJJIEKTPHUECKOW OSHEPTHM M CIIOCOOBI WX 00ecreueHUs:
OTKJIOHEHHE YacTOThI, JJIUTEIBHOCTh IMPOBAla HANpPSOIKEHUS, HMIIYJIbCHOE HANpPSDKEHUE U
KOd(PUITMEHT BPEMEHHOTO TIEpeHAPSIKCHHS.

11. BeiOop miomaay cedyeHus MPOBOAOB U KW KalOenel B AJMEKTPOYCTaHOBKAax 10 U
Bbiie 1 kB. IIpoBepka Ha TEpMUYECKYIO U TMHAMHYECKYIO CTOMKOCTh TOKOBEYIIIMX YCTPOMCTB.

12.  Pexumbl HEWTpaau: HEKOMIIEHCUPOBAHHAs CETh C M30JMPOBAHHOW HEUTPAJbIO U
KOMIIEHCUPOBaHHAas 3JIEKTPUYECKasl CETh.

13.  Pexumbl He#Tpaiu: ceThb C TIyX03a3eMJICHHOH HeHTpanblo, ceTb ¢ 3(PPEKTUBHO
3a3€MJICHHON HEUTPAJIbIO, CETh C PE3UCTUBHBIM 3a3EMJICHUEM HEUTpAIH.

14. Cxembl TpPUCOEIMHEHUS  NPOMBIIUICHHBIX  OPEANpPUSATHH K  cyObeKkram
AIIEKTPOIHEPI€TUKH.

15. BpiOop mnuTaOmMUX HAOpsDKEHUH M CXeM 3JIeKTpOCHaOKeHUs (paauanbHasi,
MarucTpalibHas, KOJbLIeBas U MeTJIeBas).



16. BwiOop MecTOpacmoiOKeHUST HMCTOYHHKOB muTaHus. OrmpeneneHue LEHTpa
ANEKTPUUYECKUX HATPY30K, HIOCTPOECHUE KapTOrpaMMBbl Harpy30K.

17. Cxembl TIJIaBHBIX TMOHUBUTEIBHBIX W  PaACHPEACIUTENbHBIX  MMOJCTAaHIUN
HanpsbKeHueM Bhiiie 1 kB.

18. Cxempl TOHHM3UTEIBHBIX W PACHPEICIUTEIBHBIX TIOJCTAHIMNA HAMPSHKCHUEM C
TOKOOTPaHUYMBAIOIIMMH PEAKTOPaMHU.

19. BwIOOp ¥ HCIOJIIB30BaHHUE CUJIOBBIX TPAaHC(HOPMATOPOB TJIABHBIX MOHU3UTEIBHBIX H
pacnpeenuTeNbHbIX MOACTaHIUH.

20.  Cxewmbl pacnpeenuTeNbHBIX MOICTAaHIIUI HanpshkeHneM 10 1 kB.

21. Bp160p U UCIOJIB30BaHKE CHIIOBBIX TPaHC(HOPMATOPOB LIEXOBBIX MOJICTAHIIHIHA.

22.  Pacder Harpy304YHBIX IOTEPh FJICKTPOIHEPTUH B IUHUH JIEKTPOIIEepe1ad.

23. Pacder Harpy304HbIX IOTEPh JIEKTPOIHEPTUHU B CHIIOBBIX TpaHC(hOopMaTopax.

24. KopoTkue 3aMbIKaHUS B CUCTEMax JJICKTPOCHAOKEHUS: MPUYUHBI, THITBI, pACYCT H
METO/Ibl OTPAaHUYEHUSI.

Makcumanwvnuutit 6ann 3a Ik3amen cocmaensiem 40, munumanovnslit 6aan 24.



MunncTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noaroroBku 13.03.01 «TennosHepreTuka M TEMIOTEXHUKAY
[Tpodune «IHeproodecneyeHne MpeaAnPUITUNL

IIpumepHbIi NepeveHb 3aJaHNI HA KYPCOBYIO padoTy
(nJ1s1 OYHOTO M OYHO-320YHOT0 OT/EJICHHI)
ITo aucrumuae «IeKTPOCHAOKECHUE IPSANPUITUNA U HACEICHHBIX ITYHKTOB

Cooepoicanue 3a0anust Kypcogou pabomul « DNeKmpocHabI’ceHue yexar

HNcxoaHbIMU TaHHBIMU JIJII pacCMaTpUBaeMOil KypCcOBOU pabOThI SIBISIOTCS:
TeHIUIaH IIeXa C HaHeCceHHeM OOOpYAOBaHUSA; JaHHBIC SJIEKTPOINPHEMHHKOB,

B kypcoBoii paboTe 10JKHBI ObITh PEIICHBI CIEIYIONTUE BOMPOCHI:

1) cocraBieHHE€ W OMNHCAaHUE CTPYKTYPHOM CXEMbI TEXHOJIOTHYECKOTO
npolecca;

2) pacuer EKTPUUECKUX HArpy30K;

3) BBIOOp MHUTAIOMIMX U PACHPEACTUTETBHBIX JJICKTPUUYECKUX CeTed U
TpaHC(HOPMATOPHBIX TOJICTAHIIUNA ¢ KOMIICHCUPYIOITUMHU YCTPONUCTBAMH;

4) coCTaBUTbH OJTHOJMHEHHYIO CXeMY AJIEKTPOCHAO0KEHUS 11€Xa;

5) BbIOpaTh 3alIUTHBIE annapathl,

B rpaduyeckoii WactTm KypcOBOTO TMPOEKTa JOHKHBI OBITh BBITOJTHEHBI
CJIEIYIOLIUE YEPTEHKU:

1) ogHONMHEIHAs cxeMa dJIeKTPOCHAOKEeHH 1iexa (Kopmyca);

2) TIaH 1exa C HAHECEHNUEM JIEKTPOTIPUEMHHUKOB M SJICKTPUUECKUX CETEH.



Tema 1. DCH 1 D0 peMOHTHO-MeXaHHYECKOT0 exa

Kparkan xapakrepncTiHKa NpOM3BOICTEA H noTpebuTteneii 30

PemonTtno-Mexamuueckrit wex (PMIT) nmpeanazHaten And peMOHTR H HACTPOHKH 3IEKTPOMEXa-
HUYeCcKHX TpHO0pOB, BEOBIBAIOIHX H3 CTROM.

On sSBRSETCH ONHUM H3 LEX0B METANAYPTHUECKOTO 338043, BRIMIaBAsiowero u obpaGaruisar-
mero Metain, PMLU HmeeT npa y4acTka, B KOTOPBIX YCTAHOBIEHO HEOOXONMMOE AAA peMOHTa 060-
PYLOBaHHE: TOKApHBIC, CTPOTANEHEIE, (Jpe3epHEIE, CBEPNHNBHEIC CTAHKH | Np. B Ilexe mpepycMot-
penn noMeweHus ans TparcdopMaroproit moacraniid (T11), BEHTHNRSTOPHON, HHCTPYMEHTAIE-
HOM, CKRa/loB, CBAPOYHAIX {IOCTOB, ANMUHHCTPAIHE H Tp.

PMU nony4yaer 3CH oT rnasnolt noHusurensnoit nogcraruus (I'TII1). Paccrosnue ot I g0
nexonolt TH — §,9 km, a ot sueprocucreMsl {(3CH) ao I'TIHT — 14 xm. Hanpsxenne ua I'TII— 6
K {0 kB.

Koanuecrso pabGouux cmen — 2. Morpeburenu uexa umesor 2 ¥ 3 KATEroprio HANEKHOCTH
3CH. T'pynT 8 paiione PMI] — ueprosem ¢ Temnepatypoit +20 °C. Kapkac 31aHMA 1eXa CMOHTH-
POBaH M3 GIOKOB-CEKIMIT INHHOH 6 M KaMIbif.

Pasmepriniexa A x Bx H =48 x 28 x 9 m.

BenoMorarenbHele ROMEILEHHS HBYX3TANKHEIE BLICOTOH 4 M.

[Iepeyenn oGopyzopanns PML nax B Tabnuue 3.1.

Mousaocts anexrponoTpebiens (Py,) ykasaHa Jas oIHOTO NMEeKTPONPHEMHKBKA.

Pacnionoxenrue ¢CHOBHOTO 000pYADBAHHA NIOKA34HO Ha ake (pHe, 3.1).

Tabiauua 3.1. Hepeuens 30 peMoHTHO-MEXAHWYECKOI0 HeXR

Bapuaur Ipameuanpe
Nena
Haunmenopanue 20 1 2 3
IiaHe
Pon, kBT
1 2 3 4 5 6
i,2 Bentunatopst 35 48 30
3...5 | CrapouHble arperarsl 14 10 12 I1IB =40 %
6...8 | Torapubie aBTOMATEI 10 12 6
9...11 | 3ybodpesepnnic CTaHKY 20 15 10
12...14 | Kpyrnomnudobalbyele cratn 5 4 6
15...17 | 3aTO4YHEIC CTAHKH 1,5 3 2,5 1-thasusie
18, 19 | Ceepnunbisie cTanKy 3,4 3,2 2,2 1-dasneie
20...25 | TokapHBIe CTaHKH 12 9 6
26,27 | InockoinnngoBanpHbIC CTAHKH 17,2 8.5 10,5
28...30 § CrporankHule CTaHKH 4,5 12,3 17,5
31...34 )| Opesepuric CTAHKA 7,5 9,5 3.5
315...37 | PacroyHbie CTAHKH 4 11,5 7.5
38,39 | KpaHbl MOCTOBEIC 30 25 20 B =60%

155547
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Tema 2. ICH n 30 yyacTka Ky3HEYHO-IIPECCOBOIC Hexa

KpaTtxan xapaKkTepHeTHKA NPOU3BOACTBA H HoTpebuTesei 33

YuacTok KysHeyHo-npeccoporo uexa (KIMII) npennasnayen ans nOATOTOBKY Merania K 00pa-
OoTKe.

OH uMeeT cTanouHoe OTARNEHHe, B KOTOPOM YCTaHOBIEHO o6opy1oBanne: 0OMHPOYHEIC CTaH-
k# THoa PT-21001 » PT-503, snexTpoTepMHUECKHE YCTAHOBKH, Ky3HEUHO-TIDSCCOBBIE MALIHHEL,
MOCTOBLEE KPAHLI ¥ Ap. ¥Y4ACTOK NPEAYCMATPHBACT HATHURE TIOMELICHKH N3 nexoroit TII, BenTH-
RAFOPHOH, HHCTPYMEHTAILHON, CKIAJIOB, 1A DSITOBRIX HYHI M 1P,

JCH ocymectsnserca ot I'THI. Paccrosuue ot I'TII ao uexosoit TH — 1,4 1, a ot DHC no
I — 12 xm. Hanpsxenune na T — 6 1 10 kB.

Konngecteo pabounx cmen — 2. IloTpebnrenH yd4acTka HMEKOT 2 H 3 KATCTOPHIO HAZEXK-
Hocrn 3CH.

I'pynT B patione KIIL — cyrnuHok ¢ Temnepatypoii +15 °C. Ot aroit xe nexopoit TII namesa-
ercg DCH npu paciunpeHus CTaHOYHOrO napka.

Hononuurenshas Harpysxa Killl B nepcnexruse cOCTaBHT:

Pron =683 kBT, Gy = 828 xpap, K, = 0,5,

Kapkac 31aHHS CMOHTHDOBAH K3 DIOKOB-CEKIHI JUIMHOA 8 M Kaxaas.

Passepnt yuacrxa A x B x =96 x 56 x 10 M.

BenmoMoratennHble DOMELIEHHS KBYXITAKHBIE BRICOTOH 4 M.

Iepedent obopynosannn yyactka KIL xan B radrmue 3.2.

MouHoCTE 3MeKTPONOTpedIeH S (Pan) YRA3AHA AT OQHOTO MIEKTPOIPHEMHEMEKA.

Pacnonoxenne ocHOBHOIe 060pY/I0BaHHA NOKA32H( Ha 11aHe (puc. 3.2).

Tatnuna 3.2, Itepeyens 30 yyacTKa KYIHEUHO-IPECCOBOTO EEXA

Ne na Haumenosanue 20 Bapuant TTpumeuanne
TIaHe i y) 3
P, kBT
| 2 3 4 3 6
i BeHTHASTOD BEITSUKHOM 55 40 50
2 BeHTHIISTOP HEPHTOYHELA 75 60 70
3.5 DNEKIPOTEPMHYECKHE YCTAHOBKH 20 15 18
6, 17,36 | Kpanar mocToBEIE JOxkB-A | 25kB-A | 20kBA | TIB=25%
7...16 | OGaupounbie cTaHKH THOA 37 21 25
PT-503
i8...20 | Kpusommunneie KITM 15 10 12
21...23 | ®puximonnnie KIIM 7.5 4.5 5,5
24...35 | O0axpouHETe CTRHKH THIIA 21 17 19
PT-21001
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Tema 3. 3CH n 30 snexTpoMexaHAYECKOr0 Hexa

Kpartkas XxapaKTepHCcTHKA NMPON3BOACTEA U NOTpebnTenei 33

DnexTpoMexanuyeckui Hex (DMI]) npeamaznauen g MOATOTOBKH 3aTOTOBOK B3 METANIA s
NEeKTPHYECKHX MAIIHH C mocneayrusH ux obpaboTkol pasaHYHEIMH crocafamMu.

On sBnseTCs OJHEM H3 LEXOB MCTAINYPTHUSCKOr0 38BOAA, BHILIABNSIONIEro H o6pabaTEIBalo-
wero Metani. IMLL umeer cTaHouHOe OTAENEHNME, B KOTOPOM YCTAHOBICHO WITATHOE 00OpPYI0Ba-
HHe: CAMTKCOGAMPOYHLIE, ToxapHBie, (pesepunie, CTPOTAIBHELE, AHOAHO-MEXAHHYECKUE CTAHKE H JIp.

B nexe npeaycMoTpensr moMcilenHA 1A nexosod TII, BeHTHAATOPHON, MHCTPYMEHTANLHOM,
Ans GmiToREIX HY#A H 1p. IMI monyyaer ICH or noactanuuu rayGokoro seoaa (I17B). Paccron-
nue ot [II'B po nexoroit TII — 0,5 kv, a or JHC a0 III'B — 10 &M, Hanpsxenue wa 1ITB —
10 xB.

Koanuecrso pabounx cmen — 2. IMotpebatenn 33 nexa uMeT 2 # 3 KaTETOPHIO HAfEH-
nocti ICH.

I'pynr B patione DML — necox ¢ Temneparypoii +20 °C, Kapkac 34aHHa Lexa CMOHTHPOBAH
K3 Gnokos-cexiuil mivnoi 8 U Y M kax el

Pasmepor uexa A x Bx H=48 x 30 x 9 m.

BenomorateisHble NOMEHICHHA ARYXITRXKHEIC BEICOTOH 4 M.

ITepeucns obopyoranug IMI] gau B Tabnmuue 3.3.

Moumocts anextponotpetuenus (P,,) yrazana JU11 0IHOTO JICKTPONPHEMHMES,

Pacrionokesne OCHOBHOTO 0GOpYAOBAHKA TIOKA3AHO Ha Iane (puc. 3.3).

Tadauna 3.3. lepevens 30 anekTpoMexaHUIeCKOro Mexa

Bapuaur
Ne wa nnake Haumenoranue D0 1 l 2 I 3 Hp:r;::r{a-
Pan, kBT
i 2 3 4 5 6
1,21 KpaHBI MOCTOBEIS 36xB-A | 25xB-A | 30xB-A | [IB=25%
2,3,22,23 | Mauunynstops! dAeKTpHYECKHE 3,2 3,5 2,8
6,28 ToUHILHO-IUNUOOBATLHEIE CTAHKY 2 1.8 22
7,8,26,27 | HacTombHO-CBEPIIHIILHBIC CTAHKH 2,2 2 1,5
9,10, 29, 30 | TokapHzIe MOTYaRTOMATE! 10 9,5 9.2
11...14 Toxapusle cTaHKH 13 10,5 li
15...20, Crnutxoo6HpOYHbIE CTAHKH 3 1,5 2
33...37
24,25 lopusonTansHo-(pe3epHEe CTAHKH 7 7.5 5,5
31,32 ITposobHO-CTPOraneHEIC CTAHKA 10 9,5 7,8
38...40 AHOIHO-MEXAHHYCCKHE CTAHKH 75 65 60
41 Tesndep 5 5 5
42, 43 BeHTHNATOpE! 4,5 4 6
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Tema 4. DCH u 30 aBTOMaTH3IHPOBAHHOID EXa

KpaTkas xapaKTepHCTHKA IPOU3BOACTBA M NoTpebnTe el DD

ABTOMaTH3IHpOBaHHBIH Lex (ALl) npenHasuayen A8 BHITYCKA METaNTOH3ASHE.

Osn ABnAeTCA OHHEM H3 LIEXOB METAINYPrHYECKOTO 3aBOHA M MMEET ABA OCHOSHBIX YdacTka:
IITAaMIIOBOYHEI H BRICANOUHLIA.

Ha ywactkax ycranoeaeHo wraTHoe ofopymoBanue: KY3HEUHO-TIPECCOBOE, CTAHOUROE M np.
B uexe npelycMOTPEHBT NOMEIEHHA: ANA TPAHOHOPMATOPHOR NOACTAHIMM, ATPErATRAL, REHTHIA-
TOPHaA, HHCTPYMCHTANILEAA, 179 GEITOBBIX HYXI ¥ Ap.

Hexosas TIT momyuaer DCH ot I'TITT 3a80n4a o xaGenpHoH JHANY OAHHOH | KM, HANpAXEeHRE —
10 xB. Paccrosanne ot sneprocuctemsr 1o FITIT— 4 kM, nurus 3CH -— wo3ayiunaa.

B nepenexruse o1 3108 ¢ TII npenyeMorpero 3CH Apyrux y4acTKOR ¢ PacYETHRIMH MOILHO-
CTAMK: Py gon = 95 KBT, Op 2on = 130 xBap.

Ha wraMnoBovHOM ydacTke TpeOyercd yactoe nepemenienne obopyaoranua. Komyecrso pa-
Oounx cMer — 2.

Mo HanexkuocTH M 6ecnepeboiinocTa DCH 060pyOBAHKE OTHOCHTCS K 3 KATErOpHH.

Ipynt B paiione All — cymeck ¢ TeMaepatypoit +22 °C. Kapkac 37214 11€Xa CMOHTHPOBAH K3
BNOKOB-CEKUHIT ANHEOH 6 M KakILIH.

Pasmepetnexa A x Bx H =48 x 30 x 8 m.

BenoMoraTensHuie MOMEIUIEHKS ABYX3TKHEIC BLICOTOH 3,6 M.

Mepenenn obopyroranus Al nan s raGrme 3.4,

MompuocTs anexrponotpebnenus (Pyy) yxazana IS ORHOTO 3NEKTPONPHEMBHKA.

PacnonoxeHHe OCHOBHOIO 0OOpYI0BaHMS IOK233HO HA INaHe {puc. 3.4).

TFabuua 3.4, [lepeders 0 yMacTKk2 aBTOMATHIHPOBAHHOIO LIE€Xa

Bapuant
Mo ua HanmeHopanne 30 1 [ 2 | 3 [Ipumeqanue
T1ane
Py, xBr
1 2 3 4 5 ]
1...6 | Mpece skenenrpukoBbti THna KA-213 22 1.8 2,5
7...1 | Ilpecc kpupowinnupib tana K-240 3 4,5 4.2
12...15 | BepTHKaNEHO-CBEpIHIEHEIE CTAHKH THIR 2A 125 3 4,5 3,5
16, 17 [ lMpeofpasosatenn ceapoxuste Tha HCO-300 14 15 12 |-dasusie
18 AsroMar OORTOBBICAAOTHLIH 4 2,8 34
19 Astomar peasGonaxardsii 5 4.5 3,8
20 CTaHOK IPOTAXHBIA 7,5 g2 8.5
21,22 | ABTOMATHI raifKOBLICA0UHEIE 10 18 22
23,24 | Gapabansl TonTOBOYHEE 5 3 4
25 Bapaban BubpOroATOBOYHELH 55 [ 45 5
26 Cranok BHOPOTOITOBOUYHBIA 821 7,5 10
27 ApTomar obpy0OHOR 10 i5 3.5
28 Mamuaa WHeKeMoe HAN 52 42 3,5
29...38 | ABTOMATHI TaikOHape3Hble 1,21 1,5 1,8

16-547
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] 2 3 4 5 6
39 Kpau-Tenexka 2 1,2 2,2 I1B = 60 %
40,41 | DnexTpoTOunIO HAKIAYHOE 1,5 ] 2,4 2,2 1-da3zHoe
42 ABTOMAT TPEXMO3HLMOHHBIH BEICAKOYHELH 581 7.5 6
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45, 46 | BentHnaropsl 5 5,5 4
. 48000 .
—0 0 O O O -0} - .
KABHHET WTAMNOBOYHLA YYACTOK i=
MACTEPA 1 2 3 i 5 6 E )
el ] ] el o] |&] |&
CKNAL =
L] WTAMNOB
— &
) ) : E
M m m M ™ 12 13 15 A
| [ = d [o d | I3
-
[)_¢‘>(———X—X¥BMEAHULIHHH YYALTOK —— X —— X ——| _D_[L : =
Vi FOATOROYHAR ‘&
8 18 20 J\:l 21 ‘_r—l % & ;
e
z
-r 22 g
AFPETATHAR ,__l_l Ikl g
Iza = T
g
LY
[9 ] Bo ] [z ] B ] E ] %
VB B OEJ OE] EJ :
TPAHCHOP-
39
MATOPHAR . I T m BEHTHARTOPHAR
l J' I~ i 1 ™ ~ Im ¥
Puc. 3.4, [Inan pacnonokesns 30 aBTOMATHINPOBAHHOTO LEXE 5



Tema 5. 3CH 1 30 MeXaHHYeCKOro mexa
THZKEJI0T0 MAUTHHOCTPOEHHS

KpaTkas xapaxkrepHcTHKA NPOH3BOACTBA U noTpebuTeneit 33

MexaHuyeckni uex Toxenoro mMamwHHocTpoeHus (MIETM) npennasHauen ana cepHitHoro
MPOHU3BOACTBA H3ACIHH,

OH ABNA€TCA KPYTHEIM BCNOMOTATEIBHBIM LEXOM 24BOAA MALIHHOCTPOCHHA ¥ BEITIONHAET 3a-
Kasbl OCHOBHBIX Ifex0B. CTanCYHOE OTHENEHNE BHIONHAET HOATOTOBHTENLHEIE onepaunH (o6up-
KY) HITENHH N8 paisHelwel 06paboTky ¥X HA aHOAHO-MEXAHHUECKMX CTRHKAX.

Al1s 270l LeNH YCTaHOBIEHO O0CHOBHOE oBopyacsanue: ofARpoyHLE, windoBaneHbe, anoa-
HO-MEXAHHYECKHE CTAHKH H Jp.

B uexe mpeaycMoTpess! NPOHIBOACTBEHHBIE, BCIIOMOrATENLHEIE, CIYXEOHEE K OBITOBLIE M0-
MencH.

MUTM nonyyaer 3CH ot I'TII snu [ITB 3asoza.

Paccroanue or I'TII o uexosoi TII — 1,2 kM. Hanpsxense 6 1 10 kB. Ha T'TIII nopaetcs
JCH ot DHC, paccrosane — 8 km. KosmuecTso pabounx cmen — 2.

Totpebateny uexa oTHocATcA K 2 K 3 kateropun HagexuoctH JCH, pabotator B HOpManbHOM
oxpy:katowed cpeae. I pyRT B palioHe 1exa — Mecok ¢ TeMneparypoit +20 °C.

Kapxac 3aanua MU TM cmoHTHpOBaH H3 G10KOB-CEKIHAM ANHHON 6 M KaXMabIA.

Pasmepruiiexa A x B x H =48 x 30 x 9 m.

BcnomorarensHele, GEITOBLIE H CTYXeOHRIE NOMEIIEHAR ABYXOTEXHEIE BRICOTOH 4 M.

Tlepeuens ofopyroBaHns Hexa qaH B Tabaune 3.5,

MomHocTs 3nextponoTpetnenns (F,,) ykasaHa At ODHOTO 3MeKTPOIPUEMHHKS.

Pacnonoxenne ocHOBHOro o§opyooBaHHA MOKa32HO KA naane (pue. 3.5),

Tabnuua 3.5. Mepedens 30 MeXaRN2ecKoro Hexa TRHKEI0ro MAITHHOCTPOCHHS

Bapuanst IpHMedanke
Ne na nnaste Haumenosanue 30 1 r 2 I 3
Py, kBT
i 2 3 4 5 6
1...5 HInyuposansHbe CTAHKH 88,5 63,5 50
6, 16, 18...20 | OCanpouHbIe CTAHKH THIIA 45 45 45
PT-341
17 Kpan MocToBoi 60 xB-A | 50 xB'A | 40 kB-A
21...23, OGupoyHbIe CTAHKH THITA 35 35 35
29...31 PT-250
24...28, AHOABO-MEXaHKYECKHE CTAHKH 18,4 18,4 18,4
34...36 THRa M3-31
7...15 AdopHEO-MeXaHHYECKHE CTaHKH 10 10 10
THITAa M3-12
32 BeHTHJIATOD BRITHKHOH 28 22 i8
33 BeHTHNATOP NPHTOYHEIH 30 25 20
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Tema 6. 2CH n 0 uexa o0paéoTkn KOpIycHbLIX AeTa e

Kparkan xapakTepHcTHKA NPOM3BOACTBA M oTpeGuTeAei I

Lex oOpaboTku xopuycHex actanei (LIOK/1) npeanasHayeH [Is MEXaHHYECKOH M aHTHKOPPO-
3HKHOH 06paboTkH H3aenui. OH CORCPRUT CTAHOUHOE OTAEACEHE, TAbBAHMYECKHH 1 CRAPOUHEIH
y4acTKH. Kpome Toro, HMEIOTCA BCIOMOTaTeNbHEIE, GBITORBIE H CNYKCOHLIC MOMEIIEHHA.

Ltex nonyaaer 3CH or I'TIIL. Paccroanue ot I'TII go wexosoit TIT — 0,8 1m, 4 oT aneprocHce-
TeMmsl 40 ['TIIT — 16 xm.

Huskoe nanpsxkenue Ha ['TIII — 6 n 10 «B. KonuecTso pabounx cven — 2. Morpebutem
nexa oTHOCATCA k 2 1 3 Kateropun HanexHocrd JCH.

I'pynT B paiioHe Hexa — CYTIHHOK pH TeMniepatype +5 °C. Kapkac 30aHKA CMOHTHpPOBaH H3
Gnokos-cexuMit ANMHO#H 8 M KaXKAEI.

Pazmepritexa A x B x =48 x30 x 8 m.

Bce nomelenms, KpoMe CTaHOMHOIO OTAENEHKA, NBYXITDKELIE BHICOTOH 3,6 M.

IMepetent 30 nexa gau B Tabauie 3.6.

MomtocTe anekTponoTpebachna (P,,) yKasaHa 1A GOHOIG AIEKTPOHPHEMHHKA.

Pacnonoxenve ocHoBHoro 30 uexa oOpaboTkH KOPNYCHMX AeTancll MOKAa3aHO Ha MTaHS

(puc. 3.6).

Tabauua 3.9, [lepevenns 30 nexz 00paboTKB KOPNYCHLIX AeTaned

Bapuant
Ne wa Haumenopanne 30 1 | 2 ] 3 Npumedarue
[nane
Py, KBT
i 2 3 4 5 6
1..4 CeapouHblc annapatsl 52 48 45 1B =60 %
5..9 I"anLBaHyYyeckie BaHHEL 28 30 25
10, 11 Bentuigropsi 10 12 8
12,13 IMpoaoasHO-Ppe3cpHBIC CTAHKH 33 28 18,5
14,15 | l'opusourtansHo-pacroynsre ctanxd | 10,5 12,5 i2
16,24, 25 | ArperatHo-pacTOUHEIC CT2HKH 14 12 10,5
17,18 ITnockomnidhoranbHeE CTAHKH 12 14 12,5
19...23 | Kpaks! KOKCONIbHEIE NOBOPOYHEIE 6,5 9.5 7,2 MB=25%
26 TokapHO-WIH(OBAILHEIA CTAHOK 11 8,2 75
27...30 PaguaneHO-CBepAHIEHEIE CTAHKH 5,2 4.8 6,5
31,32 | AnMa3Ho-pacTOYHEIE CTAHKH 6 7 5
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Tema 7. ICH u D0 MexaHHYECKOI0 11eXa CepuiiHOro Npou3BOACTREA

KpaTkasi XapaKTepHCTHKA NPOH3BOASTRA H noTpedureneit 33

Mexanuuecunit uex ceputHoro npouzsonctsa (MLCII) npeasastadeH ans cepriiHoro Bhnyc-
K3 IPOAYKLMH /L% 38B0AA THAXKENOT0 MAHIHHOCTPOEHMS,

OH ABNAETCA BCHOMOTETENLHEIM 3BCHOM B LICTIH MPOMEILLICHHOTO NPCU3BOACTEA 32BOJA.

Liex mMeer cTamounoe oTaeseHHe, MPOMIROJCTREHHLIE, BCIOMOTATENbHLIE, BLITOBNE H ClYy-
#ebupic noMeuenns. ICH ocyurectpagerca ot I'TIT sanpskennem 6 u 10 kB, pacnonoxeHHOM Ha
TEPPHTOPHH 3aBOAA HA pacCTOAHHM 1,2 kM oT texa. Or aneprocucremsl 5o NI — 12 wm.

Konuwectso pabourx cmed -— 2. [Torpebureny mexa orHocnTes K 1, 2 u 3 kaTeropuaM Hajex-
HocT OCH.

Ipynt B padoHe wexa — riauna ¢ Temneparypoit +10 °C. Kapkac 30aHRs 11€Xa CMOHTHPOBAH M3
610KOB-CEKUHA JANKON 4 M KaKIBIHA.

Pasmepbr iexa A x Bx H=48 x 32 x § m.

Bce penoMoraTentHeie IIOMELLEHHA JBYXITaKHLIE BRICOTOH 3,5 M,

Tepeuens 30 wexa nas B Tabanoe 3.7

MointocTb aneKTponoTpebnenua (P,,) YKa3aHa OnA OOHOTO 3NCKTPOIPACMHHKA.

Pacnionoxkenwe D0 1exa noKa3ano Ha nnake (puc. 3.7).

Tatsmua 3.7. [lepedent. 30 MexaHnvecKoro exa cepHiiHoOTo NPOHIBOACTER

Bapuaaut
Ne na Haumenoauue 20 1 I 2 | 3 TIpumMeuanue
TiaHe
Py, kBt
1 2 3 4 5 6
1..3 KapycencHutii dpezepHsifi cTaHOK 11 12 10
4,5 CTailoK 3aTOYHLLH 34 2,8 3.2 1-chasHblit
6.7 CraHOK HOKIAAYHBINA 1.5 1,2 1,6 | -dasusii
8 Bentunatop NpHTOUHBIHR 30 25 32
9 Bentuastop BuITAKHO{ 28 23 30
10 [IpoZonpHO-CTPOraAnbHbIH CTAHOK 63,8 54 52,5
11,12 . | lnockonmaxgosanpyslii CTAHOK 38 42 24
13...15 | lpomoneno-dipesepnblii cranok 24.5 20,5 18,5
16...18 | PesnBorapeanoit cTaHok 10 3 5
19,20 | ToxapHo-peBOILBEPIELL CTAHOK 15 17 22
21...28 | MMonvasToMaT (ipesepHBIH 11,5 12,5 10,5
29,30 | 3yBodpesepHblit cTaHOK 38 27 19
31...34 | ITonyasromat 3y0odpesepnsi 9.5 10,2 8.5
35 Kpau mocTopoit JOBA [27xB-A|32kB-A| TIB=60%
cos =092
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Tema 8. 3CH u 90 nacocHo#t cranuum

Kparkas xapakrepucTixa nacocHoH cTaMnmu # noTpedureneit 39

Hacockan crammns (HC) npeanaznaucna ans Menuopauan. OHa COAEpXHT MAHAHLIA 3an,
PEMOHTHEIH YYaCTOK, arperaTeylo, CRAPOUHBIH MOCT, CaykeGHEE, OBITOBBIC H BCITOMOTATENBHLIE
NOMENIEHHA.

HC nonywaer snextpochabxenne oT rocyaapcTBeHHOH paionHOM anexTpocTanmy (TPIC) no
Boaaymwnoit JIS-35. Pacctosnue or F'PAC no cobersennoin TII — 5 kM. TpaHedopMaTopHas
noacranuys (TIT) naxoaUTeA BHE NOMELENHA HACOCHOMH CTAHLMN HA PaceTOIHUH 10 KM,

Tlotpeburenn 33 no HagexroctH DCH oTHocaTes k 2 u 3 kareropuu. Konuuectno pabounx
cMel ~— 3.

OcHoBHbIMH NOTPEBHTENAMH KBIAOTCH S MOIUHBIX ABTOMATH3HPOBAHIEIX HACOCHBIX Arperara,

['pyut B pafiore 3nanns — rAHA ¢ Temieparypoit +10 °C. Kapxac 3aanus u TT coopysken u3
ONOKOB-CERHHHE MIHHOM 6 M KaXK /BT,

Pasmepbl snanna HC A x B x H=42 x 30 x 7T m.

Bce momelieHn s, KpoMe MALIHHEOTO 34512 [IBYXITAXHBIE BRICOTOH 2,8 M.

[Mepeyens 30 BacOCHOM CTAHLMH [IPEICTABNCH B Tabaune 3.58.

Moutocts anexrponorpednenns (P,,) yralana Ans OAHOTO ANEKTPOIMPHEMHHKA.

Pacnionoxerwe ocnosroro 30 HC noxazado Ha mnane (puc. 3.8).

Tabnwrua 3.8, [lepedens 20 HacocHOR Cradukn

Bapuaur
Ne Ha
Haumenosanye 30 1 2 3 IMpuMeyanpe
nAaHe
Py, kBr
1 2 3 4 5 6
1,2 Bentunsropsl 5 8 10
3 CrepnuneHelit cTaoK 34 4,2 2.8 1-hazntit
4 3aTouHbIH CTAHOK 2.2 2,5 1,8 1-asHEIi
5 ToxapHo-peBO/ILBEpHELH CTAROK 22 28 25
6 tDpe3epHEI# CTAHOK 10 9,6 8,5
7 KpyrnoumndopaneHbli CTAHOK 5,5 6,2 7,8
8 Pe3nbonape3Hoil cTaHok B 6 7
9...11 | DnexTponarpesaTend  OTOMHTENS- 15,5 12,5 17,5
HblE
12 Kpax mocToBOH 30,8 kB'AI40,2xkB-A|286kB-A| [IB= 25%
13...17 | 3/ pagyyMEHBIX HACOCOR 8 6 5
18,..22 | DnexTpoABHTATENH 33JBHKEK 1,2 0,8 1,5 1-dasusie
23...27 | HacoCHEIE aTperaThl 630 250 360
28 EHT CHrHANH3AUHH 1,1 0.8 1,2 1-chasupiil
29,30 | HpenaxHsle HACOCH 9,5 11,2 8,4
31,32 | Cpapounple arperats 15kB-A | 12xkBA 1125xB-A| [IB=40
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Tema 9. 3CH v 90 yueGHbIX MACTEPCKHX

Kparkan xapakrepucTuia yueGHbLIX MacTepeKnx H norpedurencii 3)

Yuebreie macrepckne (¥YM) npenHasHaucHE A IPAKTHYCCKOH HOATOTOBKN 0byuaempix. Oup
ABJHAIOTCA HEOThEMIEMOH JacThIO yueOHO-MaTepHAILHON Gaskl IPeHTPHATHS.

Kpome toro, YM MO#HO MCHONBIOBATH ANA BLIMOAHCHHA HECAOKHBIX 33Ka30B CHIAMH yua-
IHXCH HYMUATOLIHMCH OPraHH3alHaM.

B y4eOHBIX MACTEPCKUX NMPERYCMATPHBACTCA HATHUHE NPOH3BOJCTBEHHRIX, YUeOHLIX, Crykel-
HBIX K OBITOBBIX TIOMEIHCHMH.

ICH macrepexux ocymectsnaercs ot TII, pacronoxenHoi Ha pacCTOAHHK 50 M OT 3naHuA.

TII nepxmouena x aoacraniuy riybokero seona (I11'B), yeranoBneHHOH B 4 KM OT Hee, Ha-
npaxenue 10 kB. TloTpeburenn 32 otHocsTes K 2 W 3 KateropHd Hajaexnocty ICH. YueGHo-
TOATOTOBHTENEHLIA Npouecc — onaocMeHnH. OcHoBHEE IoTpeluTeny 33 — CTaBKH pasinyHo-
TO HA3HAYCHHSA,

I'pyut B paifone nexa — cynecs ¢ temieparypoit +20 °C. Kapkac aganus u TII coopyxed 13
OOKOB-CeKUMH ANHKEOA § H 6 M KaK AR,

Pasmeprr nexa 4 x 8 x =40 x 30 x 9 M, BCe HOMELICHHA ABYXITAXKibIE BEICOTOH 4 M.

Ilepetens 30 yueOHBIX MACTEPCKUX NaH B Tabnuue 3.9.

MoIHoCTs dneXTPOROTPEOICHNA (F,y) YKa3ana 1A OJHOTO IEKTPONPHEMHHKA.

Pacnionoxenue ocrosHoro 30 YM noxazano Ha mnaxe (puc. 3.9).

Tabanua 3.9. lepewene D0 y1e0HBX MACTEPCKHX

Bapuanr
Ne na
Haumenosanue 30 1 2 3 [Ipumeuanue
Tafe
FPon, KBT
1 2 3 4 5 6
1...3 JeperoobpaGaTeiBaomme CTaHKH 6 12,5 3.5
4...7 3aTOUHEIC CTAHKH 2,3 2,8 3,2 1-hasusie
3...11 | CrepnunbHbIE CTAHKH 7.5 3,5 4,2
12 BeHTHRATOP BBITAXHOH 4.5 7,2 3,2
13 BeHTHNATOp NPUTOYHAIH 5 8,5 4.5
i4...17 | Ceapounsie arperats! 14xB-A | 18xB'A | 16 kB-A 1-dbaznnie
IIB =60 %
i8...21 | ToxapHsie cTaHKH 3.8 6,3 5,7
22...25 | KpyrnomaudosaneHsle CTaHKH 5,2 4,8 6,5
26...28 | Dpesepusie cTankm 3 7.5 4,8
29...33 | Bonronapesnsle CTaHKH 3,2 2,5 2,5
34...38 | PesnBoHape3Hbls CTAHKU 8,1 6,2 42
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Tema 9. OCH u 30 yuebuvix macmepcrux
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Tema 16. D2CH u 20 uexa Mexauumyeckoit o0padoricu aeranei

Kparkan xapakrepHcTHXA MPOU3BOJCTBA U NoTpebuTenci I

Lex mexannucckoii obpaGorku neranefi (LIMOJ1) npenraznader nns o6paboTKH KONEHYaTHIX
BATOB A3TOMCOUALHOTO ABUTATENA.
B uexe npenycMOTPEREI NPOHIBROACTRERHLIE, RCTIOMOTATENbIELIE, Caykebusle H BHITOBEE FO-
MEUIEHHA PA3TTUYHOTO HAZHAYEHHA.
OcHoBHOE 060PYN0BARUE PATMELIEHO B CTAHOYHOM H PEMOHTHO-MEXaHHIECKOM OTACTICHHAX.
HCOT monyuaer ACH ot mogcrannuy rnySororo seopa (TITB) 3asona, pacnonoxeHnol Ha
paccTosiaK § kM oT IHeprocuctems! (IBC). Hanpawenue va II'B — 6 wau 10 kB, Paccrosnue ot
[II'B a0 uexa — 0,5 g™,
ToTpetuTtenn 33 no GecnepeboiinocTy ICH HMEOT 2 KATErONHIC HAREKHOCTH.
Konpdectso paGovex cmeH — 3.
T'pynT B palioHe 31aHud leXa — CyTIHHOK npH +15 °C. Kapkac 33aHKa coopyken ¥3 BI0KOB-
CCKUMIt INWHOH 8 M 4 M Kax/IBIHA.
PaiMmepeiiexa A x Bx H=48 x 28 x 9 m.

BenomoraTeasHele NOMEMEHHA ABYXITIKHEIE BEICOTOI 4 M.

Mepeyeur 30 UMO/I nan » Tabauue 3.10.
Mowwrocrs snexrpenorpetnerns (Pyy) ykasaHa 018 O/IHOTO NEKTPONPHEMHHKA.
Pacnono#enue 0CHOBHOTO 000pYJ0BAHMA NOKA3aHO Ha Tutaxe {puc. 3.10).

Tabamuna 3.10. Mepeuens 30 nexa mexanudeckoii 00paboTKH AeTanei

BapuauTt
Ne na nnaue HaumeHnosanue 30 1 | 2 ‘ 3 le:;::qa-
Py, kBT
l 2 3 4 5 6
1, 13,15, | Tokapseie clieliHaIBHBIE CTAAKH 10 12 8,5
16, 34...36
2,43, 44 AJIMa3HO-paCTOYHLIE CFAHKH 2,2 35 5.4
3,24...26 | Beprukansuo-pesepHuie CTaHKH 1.5 8,6 10
4,9 Hax navyHsle cTaHKH 24 1,5 4.5 1-thasHble
5,6,17, 18 | CrepjIHNLHBIE CTAHKH 8 4 3,5
7, 8 3aTOUHBIC CTAHKH 1,5 12 2,5 1-thasueie
10...12 3aKaJIOYHBE YCTAHOBKH 15 12 20
14, 19,20 | Kpyrnowmd)opasibaete CTAHKH 6,5 7,5 12
21, 37...39 | TokapHbIe TONYABTOMATH! 22 18 15
22,23 BanaHcHpoBOYHbIC CTAHKH 27 34 1,8
27...29 BepTHKAIEHO-CBCPAHIIEHEIE CTAHKH 4 6 5
30 Kpas MocTonoi 30xkB-A | 25kB-A | 18kB-A | [IB=40%
31...33 ArperartHEl€ CTaHKH 12 16,5 12,5
41, 40, 42 | [lnoxovuo-dpeseplbie CTAHKH 7 5 3
45, 46 Maruntuslit aedekTockon 1,2 1,3 1,5 1-dazenif




. 48000

[ PEMOHTHO-MEXAHAMECKOE DTAEAEHME | JAKAROUHAR CAHUZEN T TAPLEPDG
sl i o] = e Jif=o

KOMHATA
OTABIXA

: ?
3 7 CKAAL 3ArDTOBOK BYPET =
£
oE O @, . " :
T7 Q
CTAHOMHOE OTLEAEHHE Il =
W
11 =
Oy = mn L1 ey 3
HAR H

1 [

3
§ ,—fli\-. r&b—] I 21 | & Q v ] g
) 7 CKAAL TOTOB0/ H
s WHTOBAA v MPOOYKLMM £
il ) W By B[R a %
[] L] )
2
8
g
3
z
&
F]
g
%

|31||32||33||;ﬂ[£| J'_i
] N . | nasopatorun
N\ BTN Q UEXA DTK

Puc. 3.10, [Thau pacnonowenus 0 nexa mexanpHeckol oGpaborkn seranei

Sel

Maxkcumanvnolit 6ann 3a Kypcogyio paoomy cocmaensem 100, munumanvHolii
oann 60.
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