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HanmMeHoBaHMe PaKTHYECKUX paboT

CopepxaHue MPaKTUIECKUX paboT

[TpakTaeckoe 3ansitue Ne 1. TerutocHabxenue. PacdeT TermioBoi MOIIHOCTH CH-
CTEMbI OTOILICHUS.

[Tpaktuyeckoe 3anarue Ne 2. ICTOUHMKY TEIUIOBON 3HEPruu — KoTenbHble. KoH-
CTPYUPOBAaHUE CUCTEMbI OTOIICHUS 3aHUSI.

[TpakTueckoe 3anstue Ne 3. [lorpeburenu temnoBoit sHepruu. TemnoBoil pac-
YeT CUCTEMbI OTOIJICHHUS.

[Tpaktuyeckoe 3ansTre Ne 4. CucTeMbl HEOCPEICTBEHHOT O oxyaxaeHus. Kon-
CTPYUPOBAaHUE CUCTEM BEHTUJISLIUH.

[Tpaktuueckoe 3anarue Ne5. DnexrpocHadxenue. Beibop cedenus kadesns mo j1o-
MyCTUMOMY TOKY (Harpesy).

[Tpaktuyeckoe 3ansatue Ne 6. DnekTpocHabxenue. IlpoBepka BEIOpaHHOTO ceye-
HUS Kabells Mo TOMYCTUMON MOTepe HANpPSKEHHUS.

[TpakTueckoe 3anstue Ne7. Cuctemsl 3neKTpocHadxeHus. KauectBo anekTpu-
yeckoil aHeprun. [IpoBepka ceueHust kabens Mo TEPMUUECKOM CTOMKOCTH.
Y4ebHOo-MeToinYeckoe U HH(POPMAIIMOHHOE 0OecrieueHNe TUCIIUILIMHBI
[TepeyeHb OCHOBHOM M IOMIOJIHUTEILHOM JINTEPATYPhI, HEOOXOIUMOM IJI1 OCBOE-
HUS TUCTIMTUTHHEI

[Tepeuenp yueOHO-METOAUYECKOTO 0OECTIEUEHUSI CaMOCTOATENbHOM paboThl 00y-
YAIOIIKXCS 0 AUCLUIIIINHE

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM cetu MHTepHeT,
HEOOXOIUMBIX /ISl OCBOEHUS IUCIUTUIMHBI

IIpunoxenue

Crp.



BBeneunue

[IpakTryeckne 3aHATHA CO3JAIOT ONTUMAIIbHBIC NTUAAKTUYECKHE YCIOBUS UIS JEATENb-
HOCTHOI'O OCBOEHUS CTYJEHTAMH COJEPKAHUS U METOI0JIOTMHU U3ydaeMol JucuUIuIMHEL. [IpakTu-
YEeCKHE 3aHATHUS 3aHMMAIOT MIPEUMYILIECTBEHHOE MECTO NPH U3yYEHUH 00LIenpodecCHOHaNbHbBIX
U TPOo(eCcCHOHANBHBIX AUCUUIUINH. [IpakTHuecKue 3aHATHS TPOBOISATCS C IENbI0 BBIPAOOTKH
NPAaKTUYECKUX YMEHHH U MPUOOPETEHUS] HABBIKOB B PEIICHUU 337a4, OTPAOOTKU YIPaKHEHUH,
BBINOJIHEHUH YepTEKeil, IPOU3BOICTBE pacU€TOB U T.II.

Iesnbro NpakTUYECKUX 3aHATUH sBseTcs (OPMUPOBAHHUE MPAKTUUYECKUX YMEHUHN — Mpo-
(beccnoHaIbHBIX (BBIIOIHATH ONpEACIEHHBIE EHCTBUSA, ONlepaliii, HEOOXOAUMBbIE B MOCIEAYHO-
eM B Mpo(hecCHOHAIBHON IEATETFHOCTH) WM YIeOHBIX, HEOOXOMMBIX B MOCIEAYIOMEH yueo-
HOU JEATEIBHOCTH 10 00IenpoecCHOHATBHBIM U TPOPECCHOHATBHBIM TUCIUILTHHAM.

bubnuorpaduyeckuii CIMCOK COAEPKUT CBEACHUS O CIIPABOYHOM JIUTEpaType U AONOTHU-

TCJIBHBIX U3JaHUAX, HCO6XOI[I/IMBIX JJIA er'Iy'6J'IeHHOFO HU3YUCHUA OTHCIBbHBIX BOIIPOCOB.



1. lensb u 3a0auu uzyuenus OucyunIuHbl

[enpro M3y4eHHs TUCIUTUTHHBI « JHEPTOCHAOKEHHE) SIBIISICTCS 3HAKOMCTBO dHEpPreTHYe-
CKHM KOMILIEKCOM CTpaHbl. PaccMaTpuBaIOTCs OCHOBHBIC CHCTEMBI SHEPIeTUKH M CTPYKTYPHBIC
CBSI3M MEXKy HUMHU.

OCHOBHBIMU 3a7]a4aMy U3yUCHUs AUCIUILTUHBI SBISIOTCS: 03HAKOMIICHHE C OCHOBHBIMU
CBEICHHUSIMH 00 3JIEKTPOCHA0KEHUH, TEIJIOCHA0KEHNH, TOTUIMBOCHA0KEHUH, X0JI0JOCHA0KCHUH,
a TaKk)Ke 0 CHAO)KEHUU MPOMBIIUICHHBIX MPEANPUATHN IPYTUMHU BHIAMU SHEPTHH U SHEPropecyp-

COB.

2. Obopyooeanue u mamepuani

ATmapatHble cpeicTBa: IEPEHOCHON HOYTOYK, MPOEKTOP, T0CKa MAarHUTHO-MapKepHasl.
VYyebnas ayauTopus AJig IPOBEICHUS] YUeOHBIX 3aHSITHI, OCHAIIeHa 000pyIOBaHUEM U

TCXHUYCCKUMU CPEACTBAMU 06y‘IeHI/I$I.

3. Haumenosanue npakxmuueckux paoom
st ouHO-3a04HON (HOPMBI O0yUYEHHUS MPETYCMOTPEHBI CIEAYIONINE MPAKTUYECKUE pa-
6oTtsl: [IpakTrueckoe 3anstue Ne 3. [TorpeduTenu TenioBoi sHepruu. TemioBoil pacueT CUCTEMbI
ororieHus — 2 yaca; [Ipaktudeckoe 3anstue Ne 6. DnekrpocHabxenue. [Ipoepka BhIOpaHHOTO

ceueHus KabeJs 1Mo ,[[OHyCTPIMOfI MOTEPEC HAIPSAKCHUSA — 2 Jaca.

Ne Temsr N3 Hux npaktu-
HaumenoBanue TemM TUCHHUIUIMHBI, X KpaTkoe co- | O0bem
JACIIH- yeckas OAro-
Jep>KaHue 4acoB
IIJIAHBI TOBKA, 4YaCOB
3 cemecTp

IIpakTnyeckoe 3anaTue Ne 1. TensiocHa0:xe-
HHe. PacueT TernoBoi MOLTHOCTH CUCTEMBI OTOI-
JICHUSL.

[TproOpecTu HaBBIKK pacueTa TEIUIOBBIX NOTEPh U
TEIIOBOH MOITHOCTH CUCTEMBI OTOIIJICHUA 3/1a-
HUSL.

IIpakTnyeckoe 3ansitue Ne 2. UcToUYHUKH Ten-
JIOBOIi JHeprum — KoTeJibHble. KoHCTpyHpoBa-
2 HHE CUCTEMBI OTOIIJIEHUS 3IaHUS. 2
[TproOpecTy HABBIKM KOHCTPYHUPOBAHUS CUCTEM
BOJISTHOTO OTOIUIEHHS KUJIBIX 3JaHUMH.

IIpakTyeckoe 3ansaTue Ne 3. ITorpedouresnn
TEIJIOBOM HEePIruu. TerIoBoi pacyeT CUCTEMBI
3 OTOIJICHMS. 4
[TproOpecTu HABBIKK TEMJIOBOTO pacyeTa CUCTEM
BOJISHOT'O OTOIUICHUS! KWJIBIX 3[aHUH, 1oa0opa




HEOOXO/MMBIX K YCTAHOBKE OTOIUTEIILHBIX TPH-
OOpOB.

IIpakTnyeckoe 3ansiTue Ne 4, CucreMbl Helo-
CpeACTBEeHHOro oxJa:kaeHusi. Koncrpyuposanue
CHCTEM BEHTHJIALINY.

[IpuoOpecTu HaBBIKU MPOSKTUPOBAHUS CUCTEMBI
€CTECTBEHHON BBITSHKHOM BEHTHIISIIHH.

IIpakTHyeckoe 3ansaTHEe NeS. DieKTpPoCcHalKe-
Hue. BeiOop ceueHust kabens MO JAOMYCTUMOMY
TOKY (Harpeny).

Hayuutbcst BEIOMpATh cedeHre KaOess JUIsl JIMHUM
ANIEKTpONepeaay MUTAHUS TATOBBIX IOJCTAHIUHA
110 JIONTYCTUMOMY TOKY (HarpeBy).

IIpakTnyeckoe 3ansitue Ne 6. JiekTpocHalKe-
Hue. [IpoBepka BbIOpaHHOTO ceueHMs: Kabelns 1o
JIOIIyCTUMOM ITOTEPE HAIIPSKECHUS.

HayuuTbcs mpoBepsiTh BBHIOpaHHOE CEYeHHE Ka-
Oenst TMHUM 3JIEKTpoIIepead 1Mo JOIMyCTUMON T10-
Tepe HANPSHKECHHSL.

IIpakTnueckoe 3ansaTHe Ne7. Cucrembl 3J1eK-
TpocHaO:xenusi. KauyecTBo  3jIeKTpUUYECKOM
Hepruu. [IpoBepka ceuenus kabens o TepMuye-
CKOM CTOMKOCTH.

Hayuutbcs npoBepsiTh BEIOpaHHBIN KaOeb JINHUH
JJIEKTponepesay N0 TEPMUUECKON CTOMKOCTH.

Hroro 3a 3 cemectp:

18

Hroro:
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4. Cooeprcanue npakmuueckux paoom
Ilpakmuueckoe 3anamue Ne 1. Tennocnabdcenue. Pacuem mennoeoit mouypocmu cu-

CMmembl OmonJjieHu:.

Heﬂb.' HpI/IO6p€CTI/I HaBBbIKH pacyeTa TCIJIOBBIX IIOTEPH U TEIIOBOU MOIIHOCTH CUCTEMBbI

OTOIINICHUA 3JaHHA.

Ocnoevl meopuu:

Jly1st pacyeTa CyMMAapHBIX MOTEPh TEIUIOTHI KaXKI0I0 OTAMIMBAEMOTO MIOMEILIEHUS TTPE/Ba-
pUTETHLHO HEOOXOAMMO BBISIBUTH 3HAUCHHS COMPOTUBIICHUS TEIUIONEpeaaue Il BCEX HAPYKHBIX
OTpaXIEHUH, a TaKkKe A BHYTPEHHHX, Pa3JIEISIIONIMX MOMEHICHHS, C Pa3HOCThIO PaCUeTHBIX
temneparyp mexay Humu 3 °C u Golee, BRIYEPTUTD IIAHBI STAXKEH, MOABaIa, YepaKa, pa3pessl
3/1aHUS, MPOHYMEPOBATH OTAIJIMBAEMBIE TTIOMEIIICHHUSI.

Pacuernbie noTepu TeII0TH oTarimBaemMoro 3aanus Q31, BT, onpenenstorcs cymmMoit mo-

TEPb TCINIOTHI OTAIlNIMBACMbIX HOMCH.ICHPIFII

0, =0,

=30
rne Q4 — pacueTHble CyMMapHbIE TIOTEPU TEIUIOTHI OTAITMBAEMOTO TIOMEIICHUS (TeTIoBast
Harpyska nomeuieHus), Br, kotopsie HaxoasT 1o

o, =EQ+Q.-'_Q;;'[1_T11}

rie Q — oCHOBHBIE U J0OABOYHBIE MMOTEPH TEIUIOTHI YEPE3 OTAEIbHBICOrPaXKIA0IINE KOH-
CTPYKLHMH ToMenieHus, BT;

Qi — pacxoj TemIOTHl Ha HarpeBaHhe MHOUIBTPYIOUIETOCS HAPYKHOTO BO3AyXa Yepes
Hapy>KHbIE OIPAXKAAIOIINE KOHCTPYKLIUU IOMeLEeHus, BT;

Qh — cymMapHBbIif TEIUIOBOM MOTOK, PEryJISIPHO MOCTYHMAOUIMA B MOMEIICHHS 3IaHUS OT
AIIEKTPUYECKUX MPUOOPOB, OCBELICHMSI, TEXHOJIOTHYECKOT0 000py/I0BaHUS, KOMMYHUKAIIUH, Ma-
TEpPHUAJIOB, JIIOJIEH U JPYTMX HCTOYHUKOB, BT;

Nl — ko3 punment, npuHUMaeMBblii B 3aBUCUMOCTH OT CII0c00a PEryIupOBaHUs CUCTEMbI
oToruieHus 1o [3, tadbnuma A.1].

OnpeneneHre OCHOBHBIX U 100aBOYHBIX MOTEPh TEIJIOTHI MOMEIIEHUS Yepe3 Orpax/iato-
1I1e KOHCTPYKIIMH.

OcHOBHBIE U 100OaBOYHBIE MOTEPU TEIUIOTHI CIEIYET PacCUUTHIBATh, CYMMHpPYs MOTEpU
TEIUIOTHI YePE3 OTAENIBbHBIE Orpakaaromye KoHcTpykuuu Q, Br, ¢ okpyrinenuem no 10 Bt mia

MoMeIIeHuH, o Gopmyiie



O =Alt,—1)(1+ 2 B)n/ R,

JloGaBOYHBIC MMOTEPH TEIIOTHI YEPE3 OTPAKIAIONINE KOHCTPYKIUH CIIEyeT IPUHUMATD B
JIOJISIX OT OCHOBHBIX MOTEPH 10 [3, mpuiioxenue XK].

Pa3meps! orpaknennii (¢ To4HOCTHIO 110 0,1 M2) HaXOAST B COOTBETCTBHH C PUCYHKOM 2.1.

[Ipu onpeneneHN MOTEPh TEIUIOTHI YE€Pe3 OKHA U JIBEPH UX IUIOMIAh CICIYeT BRIYUTATH
U3 IUIOLIA/IA CTEH.

ConpoTuBiieHHe TeIUIonepeaade sl MOJ0B CIAEAYEeT ONpPEeAeNsaTh: — AJs HEYTEIUIEHHbBIX
TI0JIOB HAa TPYHTE U CTEH HUKE YPOBHS 3eMJTH ¢ KOAGOHUIIMEHTOM TETUIONPOBOIHOCTH A > 1,2 B1/(M
-°C) 1o 30HaM MIMPUHOH 2 M, MapauIeIbHBIM HapY>KHBIM cTeHaM, npuHumas Rc, m2-°C/BT, paB-
HBeIM: 2,1 — ms 30HEI 1; 4,3 — 11 30HEL 2; 8,6 — s 3086 3; 14,2 — miig 30HBI 4 ocTaBLIEHCS
TUIOUIA/IU TI0JIa;

— 7151 YTeTUJICHHBIX MOJIOB Ha TPYHTE M CTEH HUXKE YPOBHS 3€MJIU — C YTEILISIOLUIUM CII0OEM
TOJIIUHON O, M, ¥ KoddduimeHToM teruionpoogrocta A < 1,2 Bt/(m-°C) o popmyrne Rh = Re
+ O/A, 1S TIOJIOB Ha Jiarax 1o gpopmyiie

Ri=118(Rc + 3/).
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Pucynok 1.1 — [IpaBuna obmepa orpakJieHHi B IJIaHe U M0 BBICOTE 3/1aHUS

HpI/IBCIleHHOC COMMPOTUBJICHUC TCIUIOINCpEAAYC IJid IOJIOB Ha TPYHTC Rt MPUHHUMACTCA

paBHBIM Rc 1 HeyTemeHHbIX 0J10B U Rh 115 yTerieHHbIX.



Teronorepu 4epe3 OTHENbHBIC OTPAXKACHUS KAXKIOTO MOMENICHHS CyMMHUpPYIOT. Term-
JIOTIOTEPHU BCEH JICCTHUYHOMN KJICTKHU OMPENEISIIOT, KaK JJIsi OJTHOTO TTIOMEIICHHUS.

Temnmosoii 6ananc 3ganust Q31, BT, paccuntsiBaercs o popmynam (2.1) u (2.2). s onpe-
JIETICHHS PACYETHBIX CYMMAapHBIX MOTEPh TEILIOTHI OTAINIMBAEMbIX ToMelnieHni ~Q4, Bt, HeoOxo-
JIIMO TIPEIBAPUTEIBHO BHIOPATh TUI CUCTEMbI OTOILUICHUS, & TAK)KE YPOBEHbB U CIIOCO0 PETyIHpO-
BaHUs CUCTEMBI OTOILICHUS, YTOOBI 33/1aTh 3HadeHHE K03 dummenta 1 , BXOASIIEro B BhIpaxKe-
Hue (2.2).

Pacxop TerioTsl Ha HarpeBanue HHGUIbTpYroIerocs Bo3ayxa Qi, BT, B momMemeHusIx xu-
JIBIX 3aHUH TIPU €CTECTBEHHOW BBITSDKHOW BEHTHIISIIUM ONIPENENSICTCS IS KIIIBIX TTIOMEIICHUH,

KYXOHb M CaHY3JIOB 110 (hopMyIie
0, =028L pc(t,— t. )= F(t,— t)

TGHHOHOCTYHJIGHI/DI B JKMJIBIX 3JaHUAX YYHUTBIBAIOT B TCIJIOBOM OajaHce INOMCIICHHUA B
BUIC O6H_[I/IX OBITOBBIX TCHHOBLIHGHGHHﬁ, KOTOPBIC IPUHUMAIOT AJIA KUJIbIX KOMHAT U KYXOHb U3

pacuera 21 Bt Ha 1 M2 mtoniaau moMeneHus:
0, =21F
TemnnoBas pacueTHas Harpy3Ka MOMEIICHHsI COOTBETCTBYET BETMYUHE PACUETHBIX CyMMap-

HBIX MMOTEPHb TCIJIOTHI TOMCIICHUA Q4.

3aoanusa:

3aoanue Nol

Onpenenuts cyMMapHble TEIUIOBble moTepu Q4 [UIsl MOMEIIEHUs, OPUEHTHPOBAHHOIO
IaBHBIM (acaaoM Ha 3amaj M pacrojokeHHoro B BureOckoit o0nactu. Bropas creHa 3maHust
OpUEHTUPOBaHa Ha CEBEp.

ITomemenue — yrioBas *uias KOMHaTa pasMepaMu 3 X 4 M IpOMEXYTOYHOTO 3TaKa BbI-
coroil 3 M. KOoHCTpyKIIMIO HApYKHBIX CTEH NPUHATH TaKOMU K€, KaK B 3ajade U3 noxapasa. 1.2. B
CTEeHe TJIaBHOTO (acajia ATUHONW 4 M UMeeTCs OKOHHBIN MPOEM C TPOWHBIM OCTEKJIIEHHEM B pa3-
JEJIbHO-CIIAPEHHBIX MepeIuieTax, UMEIOIINN TPUBEIEHHOE TEPMUUECKOE COITPOTHUBIIEHUE, PABHOE
1,0 M2C/Bt

KoMHaTa cocencTByeT ¢ KyxHEH U KJIaJl0BOM U OT/AEIEHAa OT HUX CTEHAMM JJIMHOM COOT-
BETCTBEHHO 3 U 4 M CIEeAYIOIIEeH KOHCTPYKIINHN:

1) BHEIIHMI U BHYTPEHHUH CJIOM — U3BECTKOBO-TIECYaHbIN PacTBOP:

pl =p3 =1600 xr/m3; 61 =53 =0,01 m;
2) KUpIHMYHAS KJIaJKa U3 CIMKATHOTO KHPIUYa Ha [IEMEHTHO-TIECYaHOM

pactBope: p2 = 1700 kr/mM3; 82 =0,12 m



3aoanue No2

OnpenenuTtsb TEMIOBBIE IOTEPU AJI HIOMELIEHUH ABYX3TaKHOT'O KHJIOTO JIoMa C YEPIaKOM
U TI0JIBAJIOM, OPHEHTUPOBAHHOTO TJIaBHBIM (DacazoM Ha 0T U PacIloyoKEHHOT0 B MOTHIIEBCKON
o0nacTH.

Vcxonnble nanHble: BbIcOTa 3Taxa — 3 M. ConpoTuBieHue Teruionepeaaye Juis Hapy>KHOH
crenbl Ro = 3,27 m2-°C/BT, uepnaunoro nepekpsitusi Ro = 6,5 m2-°C/Bt, mona nepBoro sraxa
Haj nojBanoM Ro = 2,54 m2-°C/Bt, OKOH C TPOIHHBIM OCTEKJIEHHEM B pa3/ielbHO-CIIAPEHHBIX TIe-

pemierax Ro = 1,0 m2-°C/Br.

3aoanue No2

OrnpenenuThb TEIJIOBYIO HArpy3KY >KHJIOT0 HEYTIIOBOTO MOMEIIECHUSI IToIIaapio 14,5 M2, X
Q=900 Br, TenoByro Harpy3ky COBMELIEHHOT'O caHy31a mionaaso 6m2, X Q = 560 Br, Temo-
BYIO Harpy3Ky >KHJIOTO yIJOBOTO NMOMEIIEeHMs miouaapo 25 M2, £ Q = 1500 BT, temioByro

Harpy3Ky kopujopa miomajsio 15 M2, X Q = 780 Br.

Konmponsnsie éonpocowt:

1. YUro siByisieTCsl HCXOHBIMY JJAHHBIMH JUIS PacyeTa TeIIoNnoTeph MOMEIICHUIMU?
2. Y0 MIOHUMAIOT 1o }1063BO'—IHBIMI/I TCILIOMMOTEPSAMU U KaK OHU y‘II/ITI)IBaIOTCSI?
3. Uro Takoe uHGUIBTpAIUs BO3ayXxa?

4. Kakue MOT'YT OBITh TCIUIOIMIOCTYIUJICHHU B TIOMCHICHUA U KaK OHU y‘II/ITBIBaIOTCSI?



Ilpakmuueckoe 3anamue Ne 2. Hcmoynuku menyiogoit snepzuu — komevhole. Kon-

cmpyupoesanue cucmembsl OmonjieHus 30anus.

Heﬂb.' HpI/IO6peCTI/I HaBbIKHM KOHCTPYHUPOBAHUA CUCTEM BOASAHOI'O OTOIINICHUA KHUJIBIX 304~

HUMH.

Ocnoevt meopuu:

3agauaMu KOHCTPYUPOBAHUS CUCTEMbI BOJSHOI'O OTOIUIEHUS SABJISIOTCS IPAaBUIbHOE Pa3-
MEIlEHHE OTOMHUTEIbHBIX NPUOOPOB, CTOSIKOB, MarucTpajeid M IPYTUX 3JIEMEHTOB CHCTEMBI,
Ha3Ha4Y€HHE YKJIOHOB TpyO, BBIOOp criocoba yaaneHus BO3ayXa U3 CUCTEMBI, 3alI0PHO-PETYIIHPY-
IOILCH apMaTyphl, MECTa PACHOJIOKECHHUS TEIJIOBOTO MYHKTA B MOJBase 31aHus [4—6].

TennonpoBo/ibl CUCTEM OTOILICHUS MTOAPA3ACIAIOT Ha MAaruCTPalIN, CTOSIKU U MOABOJKH K
OTONUTENIHBIM NPUOOpaM.

KoHcTpyKius crcteM BOJSHOTO OTOTICHUS 3aBUCHT:

— OT c11oco0a co3/1aHusl LUPKYIISIIUU TEINIOHOCUTENSI (MICKYCCTBEHHAsl U €CTECTBEHHAs);

— OT MECTa PACIOJIOKCHHA MAaruCTpajJbHbIX TCIIJIOIIPOBOAOB (HI/I)KHHH U BCPXHAA pas-

BOJIKA);

— OT HampaBJeHUS O0BEAMHECHUS OTONMHMTEIBHBIX MPHOOPOB (BEPTHKAIBHBIE W TOPU30H-
TalbHbIE),

— OT CXEMBbI BKIIIOUEHUSI OTOMUTENBHBIX MPUOOPOB B CTOSIK (OJHOTPYOHBIE U IBYXTPYO-
HBIC);

— OT HAIPABJICHHSI JIBWKCHUS BOJBI B TIOAAIONINX U OOPATHBIX MAarkCTPasiX (TYMHKOBBIC
¥ C TIOTTYTHBIM JIBM)KEHUEM TETUTOHOCHTEIIS).

TenaonpoBo/ibl CUCTEM BOJSHOTO OTOIUICHHS MPOKJIA/IbIBAIOT, KaK MPAaBUIIO, OTKPBHITO.
YroObl 00ecrieunTh yJaleHue BO3yXa U3 CHCTEMBbl BOJSHOTO OTOIUIEHUS, MOMAJA0IEro B Hee
IIPY 3aITOJTHEHUH CHCTEMBI, @ TAK)KE PACTBOPEHHOTO B BOJIE, TETIJIOMPOBOJIBI B CHCTEMaX C UCKYC-
CTBEHHOW LMPKYJSLMEH MPOKIAAbIBAIOT C YKIOHOM K ropu3oHTanu He meHee 0,002, a ¢ ecre-
ctBeHHO# — oT 0,05 10 0,01. Jlonmyckaercst ropu3oHTaIbHAS MIPOKIIAIKa IPU 00eCcTIeYeHU N

CKOpOCTH JIBWXeHHUs Bojibl 6osee 0,25 m/c.

PasMenienne MarucTpaiu onpenenseTcsi Ha3HaYeHWEM W IMUPWHOW 3[aHus, BHIOM CH-
CTEMBI OTOTUICHUS. J{JIsl TUTTOBBIX JKMIIBIX JJOMOB, COCTOSIIIUX U3 OJMHAKOBBIX CEKIIHHA, IPUMEHSI-
€TCs MOCEKIIMOHHAs PAa3BOJIKA.

Pa3merienue crosika MpoU3BOAMTCS, KaK MPaBUIIO, Y HAPYKHBIX CTEH.

B yrioBBIX MOMENIEHUIX UX CIIEAYET yCTaHABIMBATH B YIJIaX, 00Pa30BaHHBIX HAPYKHBIMH

CTCHaMH.
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Pa3merienue moABOJKM 3aBUCUT OT BUAA OTOMUTEIBLHOTO MpHOOpa, MOJIOKEHUS CTOsSKa
WJIH BETBU B CUCTEME OTOIUICHHS. [1ojarony o 1 00paTHYFO MOIBOIKH Yallle BCETO MPOKIAIBIBAIOT
ropu3oHTaNbHO (ipu JyiuHe 10 S00 Mm) wiu ¢ ykiaoHoM (5—10 MM Ha BCIO JUTHHY).

J11s1 BBIITYCKa BO3/1yXa U3 CUCTEMBI C BEPXHEW Pa3BOAKON MarucTpaieil Ha MoJAaroIINX Ma-
TUCTpAJISIX B BEPXHHUX TOUKAX YCTAHABJIMBAIOT IPOTOYHBIE BO3yX0COOpHUKHU. B cuctemax ¢ HUX-
Hel pa3BOAKOM 00enX MarucTpayien Iuist STUX LeJied mpelycMaTpUBaloT KpaHnbl MaeBckoro, ycra-
HaBJIMBAcMbIC B BEpXHEH IPoOKe Mprubopa BEPXHETO ITaxa.

Jliig mycka cuctembl B pabOTy 1O YacTsM, a TaKkKe JJIsl BBIKJIIFOUEHUS OTAEIbHBIX BETBEH
CHUCTEMBbI YCTaHABJIMBAIOTCS BEHTUIIM, 33JIBUKKH WU KPAHbI, HA CTOSIKAaX — CIIELIMAJIbHBIE BEHTHIIN
WM KpaHbl, Ha MOBOJIKAX K MPUOOpaM JABYXTPYyOHOH CHCTEMBI OTOIUICHHS — KPAHBI IBOWHOM pe-
TYJIMPOBKU C TOBBIIIEHHBIM THAPABINYECKUM COMPOTUBICHUEM, & OTHOTPYOHOH — TPEXX0I0BbIE
KpaHbI C MOHIKEHHBIM COMPOTHBICHHEM. Ha moBoakax K OTOMUTENbHBIM MPHOOpaM JIECTHUY-
HBIX KJIETOK KPaHbl HE YCTAHABIUBAIOTCS.

a) 8) B)
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Pucynok 2.1 — [IpucoenuHenue TemIonpoBoJOB K OTONMUTEIbHBIM IPHUOOpaM BEPTUKAIIb-

HBIX CUCTEM OTOIIIICHUA

OTtonurenbHbIE TPUOOPHI, KOMIIEHCUPYS TEIJIOBBIE MOTEPHU, JTOJKHBI 00ECIIEUNBATh PaB-
HOMEPHBI 000IPEB MOMEIIEHUS U BBIIOJIHATEH POJIb JIOKATU3ATOPOB HUCIAJAIOIINX TOTOKOB XO-
JIOJHOTO BO3/1yXa B IOMEILIEHUHU.

st noctrxkeHnss KoM(pOpTHONW 0OCTAaHOBKU B XKHJIBIX 3AaHUSAX OTOMMUTENbHbIE TPUOOPHI
MIPUHATO pa3MeIlaTh BJIOJIb HAPYKHBIX CTEH N0J OKHaMH Ha Beicote 100 MM ot mona. Ha nect-
HUYHBIX KJIETKAX ABYX- M TPEXATAXKHBIX 31aHUH LIe1ecoo0pa3Ho pa3MeniaTh OTONMUTEIbHBIE MTPH-

60pLI Ha IICPBOM 3TaAKXC HIIM B MOABaJILHON YacTH JICCTHHUL; IpU 3TOM YCTaHOBKa HpI/I60pOB B
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taMOype HefonycTuMa. B ciryyae HEBO3MOXKHOCTH pa3MeLIeHUs BCeX MPHUOOPOB PSIIOM C BXOJI-
HBIMU JIBEpSMH Ha JIECCTHUYHOM KJeTKe YacTh ux (30-35 %) nepeHocsT Ha IUIOMIAIKy MEXAy Iep-
BBIM U BTOPBIM 3Ta)KaMH.

[IpucoenuHeHne OTONMUTEIbHBIX IPUOOPOB K CTOSIKAM, PACIOJIAraeMbIM MPEXIE BCErO Yy
Hapy>KHBIX YIJIOB IOMEUIEHUI U OT/ENbHO Ha JIECCTHUYHBIX KJIETKAaX, ClIeAyeT NpelyCMaTpUBaTh
OJTHOCTOPOHHEE; MOXKET OBITh JOMYIICHO Pa3HOCTOPOHHEE MPUCOECTUHEHUE, €CIH B Ipudope 60-
nee 15 cexkuuid.

VYcraHoBKa AByX NMpHOOPOB «HA CLENKE» JOIYCKAeTcs B Mpeenax OJHOro MOMEIICHUs
WIN B TOM Clly4yae, KOr/a MOCIEAYOUMA NpruOop ycTaHaBIMBAETCS BO BCIIOMOTaTeIbHbIX MIOME-
HICHUSIX (KOpuaopax, KJIaJoBbIX U T. 1.). JlJIMHa clenku He Jo/bKHA mpeBbimarh 1,25 M.

PacimpurenbHblil 0ak ycTaHaBIMBAIOT MPU HEOOXOJUMOCTH B HAMBBICIIEH TOYKE CH-
CTEMbI OTOIJIEHHs, OOBIYHO Ha YEp/laKe 3/1aHus, B CIELUaIbHOM OOKCEe Ha YepJauHOM MEePEeKpbI-

THUH WUJIK Ha JIECCTHUYHOM KJIETKE.

3aoanus:

3aoanue Nel

OcyiecTBUTh KOHCTPYHPOBAHUE OJTHOTPYOHOI BEpTHUKAIHHON TYMHKOBOWM CHCTEMBI BOJIS-
HOT'O OTOILJICHHSI C IICHTPAJIN30BAHHBIM TEIIJIOCHA0KEHNEM OT TEIUIOBBIX CETEH IMPU HE3aBUCHUMOM
CXeMe IPUCOCTUHEHHUS CHCTEMBI OTOTIICHHSI K HUM ¢ IPUMEHEHHUEM HIDKHEH pa3BOKH MarucTpa-

JIeH JJIs CeKLIMU 31aHus.

3aoanue No2
OcyIecTBUTh KOHCTPYHPOBAHUE OJTHOTPYOHOH BEPTHUKATHHON TYITHKOBOW CHCTEMBI BOJISI-
HOT'O OTOIJICHHSI C €CTECTBEHHOM IUPKYISALKEH C TPUMEHEHHEM BEpXHEH pa3BOJIKH MarucTpaien

IS CEKIIUH 3JaHHUA.

Konumponvnwie éonpocwi:

1. HazoBuTe npu3HaKky KJacCU(PUKAIUU CUCTEM BOSHOTO OTOIJICHHUS.

2. OGopynoBaHue U MpHOOPHI, UCHOIb3YEMbIE B CUCTEMAaxX BOJSHOTO OTOIUICHHS, U MX
Ha3HA4YEHHUE.

3. KakuMm 00pazom Mpon3BOANUTCS BO3IYXOYAAJICHHE U3 CHCTEMBI BOJITHOTO OTOTUICHHSI?

4. JIns yero npeiHa3HavyeH paclIupUTEIbHbIN 0aK U Kak OH YCTpOeH?

12



Ilpaxmuueckoe 3anamue Ne 3. [lompeoumenu mennogoit snepeuu. Tennoeoii pacuem

CUCMIEMDbL OMONJIEHUA.

Heﬂb.' HpI/IO6pCCTI/I HAaBBbIKH TCILUIOBOT'O pacd€Ta CUCTEM BOAAHOI'O OTOIIJICHHS KUJIBIX 3114~

HUH, 1oA00pa HeOOXOUMBIX K YCTAHOBKE OTOIMUTENbHBIX TPHOOPOB.

OcHoevl meopuu:

Ienb pacuera COCTOUT B BHIOOpPE MAapKHU OTOMHUTEIBHOrO Mpubopa U ero pazmMepoB (WiH
KOJIMYECTBA CEKLIMM B HEM) JJI KAXJI0T0 U3 OTAINIMBAEMBIX MTOMEIICHUMN 3/1aHUsI IJIs1 3alPOEKTH-
POBaHHOM CHUCTEMBI OTOTUICHHSI.

Cpennsist TeMIiepatypa OTOIUTENBHOTO Tprbdopa
rtp=[rr+ f _) /2

rae tr — TemnepaTypa nogaBaemou (ropsiueit) Bojsl, °C;
to — TemnepaTtypa o0paTHO# (oXJaxaeHHO) Boabl, to = 70 °C.

Cpennsis pacueTHasi pa3HOCTh TEMIIEPATYP VISl OTOMUTEIBLHOTO IIprdopa

Tennosoii motok Q3, BT, 0T TpyOONIpOBOOB, MPOXOAAIINX B TOMEIIEHUH,

O, =%(q,-1,)+=(q,-1)

r7ie qB ¥ qr — TeIJI00TAa4a 1 M BEPTHKAIBLHOTO U TOPU30HTAIHHOTO HEU30JIUPOBAHHOTO
TEIUIONPOBOA COOTBETCTBEHHO, BT/M; /IS MONMUIIPONUICHOBBIX TPYO MOKHO ONPEAETUTH 10 [2,
tabnuna 29], nas cTanbHbIX — 1o [9, Tabnuma 11.22].

TpeOyemas TeraooTaa4a OTOMUTEIHLHOTO TpHUOOpa B oTarumBaeMoM nomernieHuu Q1, Br,

onpenensiercs mo popmyse

Q1 :{Qd, - 0-993 ] [31[3:

rae Bl — kodpPUIMeHT ydyeTa TOMOTHUTEIBHOIO TEIUIOBOTO MOTOKA YCTaHABIMBAEMbIX
OTOTIMTENBHBIX TPHOOPOB 32 CYET OKPYTIICHHUS CBEPX PaCUCTHON BETMYNHBI, TPUHUMAEMBIH 110 3,
tabnuna M.1];

B2 — kodpPUIMEHT yyeTa JAOMOIHUTENbHBIX MOTEPh TEIUIOTH OTOMMTEIbHBIMH HPUOO-
paMu, pacIoIOKEHHBIMH Y HapYKHBIX OTPKIAIOIINX KOHCTPYKIHH, MPUHAUMaeMbIi 1o [3, Tao-
muma M.2].

HomunanbsHbI# TpeOyeMblii TETIOBOM MOTOK (TEIUIO0TIa4a) OTOMUTEILHOTO Tprudopa
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3aoanusa:

3aoanue Nol

OnpenenuTh KOIM4ecTBO ceKuuii yyryHHoro paauaropa 2KI1100-90-500 ans omHOTPYO-
HOM CUCTEMBbI BOJIIHOI'O OTOIUIEHHMSI C HH>KHEHM pa3BOAKON M UCKYCCTBEHHON LUPKYIISIIIUEH, yCTa-
HOBJICHHOT'O B HUIIE HAPYKHOU CTEHBI II0JI OKHOM B HEYIJIOBOM KUJIOM KOMHATE: OTEPH TEIUIA
xuioi komHatel Q4 = 1270 Bt. TemnepaTtypa Bobl B nojatouiei Mmarucrpanu tr = 95 °C, temne-
patypa obpatHoii Boasl to = 70 °C. [InuHy crosika auameTpoM 20 MM NMPUHATH paBHOU 2,8 M,
CyMMapHYIO JJIMHY MTOABOJKHU K mpubopam auameTpoM 20 MM — paBHOM 1,2 M, JJIMHY 3aMBbIKalO-

IIETO y4acTKa MOABOJKU AuaMeTpoM 15 MM — paBHOii 0,5 M (TEIIONPOBO/IbI CTAIBHBIE).

3aoanue Ne2

Onpenenutb KOMMYECTBO CeKIUH uyryHHoro pamuatopa 2K60I1 mans aByxTpyOHO# cu-
CTEMBbI BOJASIHOT'O OTOIJIEHUSI C BEPXHEW Pa3BOAKON U HCKYCCTBEHHOW HUPKYJIISLIMEN, YCTAHOBIJICH-
HOTO OTKPBITO Y HAPY’KHOM CTEHBI 101 OKHOM B YIJIOBOM KWJIONM KOMHATE; IIOTEPHU TEILIA KUIOU
koMHatbl Q4 = 1680 Bt. Temneparypa Bozibl B nojaroieid Mmaructpaiu tr = 95 °C, remneparypa
oOpartnoit Bogsl to = 70 °C. Inuny cTosikoB quameTpoM 20 MM MPUHATH paBHOU 5,2 M, cymmap-

HYIO JUIMHY TIOJIBOJIKY K pubopam auamerpoM 15 mm — paBHoii 1,4 M.

3aoanue Ne3

Omnpenenuts MapKy CTajabHOro naxensHoro paauaropa JIK-11 st otHOTpyOHOI cricTeMbl
BOJISIHOTO OTOIUJIEHWSI C BEPXHEN pPa3BOJAKOW M MCKYCCTBEHHOM LUPKYISIIUEH, YCTAHOBJIEHHOIO
OTKPBITO Y HapY>KHOM CTEHBI 1101 OKHOM B KyXHe; otepu Temia KyxHu Q4 = 1150 Bt. Temnepa-
Typa BoJibl B ofaro1eii maructpanu tr = 105 °C, remnepatypa o6patHoit Boasl to = 70 °C. JInuny
CTOsiKa uameTpoM 20 MM NPUHATH paBHOMU 2,7 M, CyMMapHYIO JUIMHY IOABOJIKY K IpubopaMm ua-
MeTpoM 20 MM — paBHOH 1,1 M, IJIMHY 3aMBIKAIOIIEr0 y4acTKa MOJABOJKH AUAMETpoM 15 mm —

paBHOI1 0,5 M (TEII0MPOBObI CTAJIbHBIE).

Konmponvnuvie sonpocot:

1. Kakue ocHOBHbIE TPEOOBaHUS MPEIBABISIOTCSA K OTOMUTENIBHBIM pudopam?

2. Kakue oTonuTeNbHbIe IPUOOPHI YCTAaHABIMBAIOTCS B KUJIBIX 3[AHUSX ?

3. I'ne pa3mematoT oTonuTeNbHbIE TPUOOPHI?

4. Kakum 00pa3oM YUHUTBHIBAIOT JOMOJIHUTENbHbIE (PaKTOPHI, BIUSIOMIME HA TEIUIOOTAAYY

OTOMUTENIbHBIX MPHOOPOB?
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Ilpakmuueckoe 3anamue Ne 4. Cucmemot Henocpeocmeenno2o oxaaxcoenus. Kou-

cmpyuposanue cucmem 6eHmuiayuu.

Heﬂb.' HpI/IO6peCTI/I HAaBBbIKH IMPOCKTUPOBaHUSA CUCTEMBI €CTECTBEHHOH BBITS)KHON BEHTH-

JISILIHH.

Ocnogvl meopuu:

B xaHanpHBIX cHCTEMax €CTECTBEHHOW BBITSDKHOM BEHTHIISILMHU BO3yX II€PEMELIACTCS B
KaHaJIax U BO31yXOBOJax IO JIEHCTBUEM E€CTECTBEHHOI'O JIaBJICHUs, BOSHUKAIOLIETO BCIEACTBUE
pa3HOCTH JIaBJIeHUH O0Jiee XOJI0JHOTO HAPYKHOTO U TEIUIOr0 BHYTPEHHETO BO3IyXa.

B xunbIX 37aHUAX CHCTEMA €CTECTBEHHON KAHAJIBHOW BBITSKHOW BEHTUIISILIMU yCTpauBa-
€TCs C IPUMEHEHUEM BEPTUKAJIBHBIX BHYTPUCTCHHBIX WJIM IPUCTABHBIX KAHAJIOB C OTBEPCTUSAMH,
Ha KOTOPbIE YCTAaHOBJICHBI KAJIIO3UNHBIE PEIIETKH, TOPU30OHTAIbHBIX COOPHBIX BO3yXOBOJOB U
BBITSDKHBIX HIAXT (TIPH HEOOXOAMMOCTH YCHIICHHSI TSATH JOTIOJTHUTEIBHO YCTAaHABIUBAIOT Ie(IIeK-
TOD).

Bo3nyx ynansercs u3 nomeuieHuii ¢ HauOOJIBIIMM BblJIeJIEHUEM BpegHocTel. i 3Toro B
Ka)KI0W KBapTUPE (JI0ME) IPETyCMaTPUBAIOTCS BBITSYKHBIE KaHAJIbl U3 KyXHU, BAHHOM KOMHATHI U
TyaJIeTa WM COBMELIEHHOTO caHy3a. B mpenenax oJHON KBapTHUPBI TONYCKAETCS OCYIECTBIATh
yAAJICHHE BO3AYyXa OJHUM KaHAJIOM C ITOAKIIOYEHUEM K HEMY CIEAYIOIIUX ITOMEIICHU:

— KyXHs ¥ BaHHas;

— CaHy3el U BaHHasl.

B kBapTHpax npenycmMaTpuBaeTCs HEOPraHU30BAHHBIA IIPUTOK BO3/1yXa — YEpe3 HEIUIOT-
HOCTHU B OTPaKJAIOUINX KOHCTPYKIUSAX U OTKPBIThIE (POPTOUKH.

BoITsKKa TPOU3BOAUTCS YEPE3 JKAMO3UNHBIC PEIETKH, YCTAaHABINBAEMbIEC HA PACCTOSTHUU
0,2-0,5 M ot nmoronka. MUHUMaJIbHAs BBICOTA BHIOpOCA BO3AyXa HaJ KPOBIEH NOHKHA COCTaB-
JSATh: TpU CKaTHBIX Kpbimax — 0,7 M, HO He Oonee yem Ha 0,5 M BBIIIE KOHBKA; MPHU TIIIOCKUX
kpbimax — 0,5 m.

B xunbIX 34aHMAX C KUPIUYHBIMU BHYTPEHHMMH CT€HAMM BEHTUIIALIMOHHBIC KaHaJIb
yCTPauBaIOT B TOJIIIE CTeH (PUCYHOK 7.1, a) uiu B 60po3ax, 3a/1e1bIBAEMbIX IUTUTaMU (PUCYHOK
7.1, 6). Pa3meps! kaHaIOB B KUPIUYHBIX CTEHAX MPUHUMAIOT KPaTHBIMH pazMepam kupruya (140
% 140 mm, 140 x 270 MM u T. 1.). PaccTosiHMe MeXy COCETHUMHU BBITSKHBIMU KaHaJIaMH U TOJI-
IIMHA CTEHKH KaHaJjla JOJDKHBI ObITh He MeHee 140 MM, MeXy KaHaJIOM U JBEPHBIM MPOEMOM —

He MeHee 410 MM. B HapyXHBIX CTEHax KaHaJbl HE yCTPAaUBatOTCA.
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B cnydae orcyTrcTBUS BHYTPEHHUX KUPHUYHBIX CT€H YCTPAaWBAaIOT MPHUCTABHBIE KaHAJIBI
(pucyHnok 7.1, B) u3 OJIOKOB U IUTUT ¢ MUHUMAaIBbHBIM pazmepoM 100 x 150 MM, KOTOpbIE OOBIYHO
BBITNOJIHAIOT U3 TUIICOIIJIAKOBBIX U IILIa-

KOOETOHHBIX ITUT TOMUHON 35—40 mM. [IpucTaBHBIE BO3IyX0OBO/IbI, KaK MPABUIIO, IPH-
CTPavBaIOT K BHYTPEHHUM CTPOUTEIHHBIM KOHCTPYKUUSAM. B ciydyae pasmenieHus: MpruCTaBHBIX
BO3JIyXOBOJIOB Y HApPY>KHOM CTEHBI (pUCYHOK 4.1, T') MEX]ly CTEHOU U BO3yXOBOJOM OCTaBJISIETCS
BO3/yIIHAs IPOcCioiika He MeHee 50 MM WM JIeJaeTcsl yTEIUIEHUE C LIEIbI0 HEOMYLIEHUS OXJla-

KACHUA BO3AyXa U, KaK CJICACTBHUEC, CHUXXCHUS I'PAaBUTALITMOHHOI'O JaBJICHUS.

a)
40,140, 270

Pucynok 4.1 — KoHCTpyK1Ms BEHTUIISILIMOHHBIX KaHAIOB

3aoanus:

3aoanue Nol

BBIMOTHUTE MPOEKTUPOBAHKUE CUCTEMBI KAHAIBHON €CTECTBEHHOW BHITSKHOM BEHTUIISIIINH
JUTSL IBYXATAXKHOTO KUPIUYHOTO KHUJIOTO JIOMa, TUIaH TEPBOT0O 3Ta)Ka KOTOPOTo MPECTaBlIeH Ha

pucynke 4.2.
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Pucynok 7.2 — I1nan nepBoro sraxa JAByX3TaKHOT'O HJIOTO JOMa
[IpuHATE, 4TO caHy3es] BTOPOIO 3Ta)ka pacloyiaraercsl HajJ HWKHUM, KyXHs Ha BTOPOM
3Ta’)ke OTCYTCTBYET. BBICOTY 3Ta)ka NpUHATH paBHOM 3 M, TOJILIMHY YEpAAUHOTO MEPEKPBITUSI —
0,3 M, BbICOTY yepaaka — 1,8 M, TonmuHy yepaaqHoro nokpbITus — 0,4 M. BeiuepTuTh cxeMy BeH-

THIAOKWMH CO BCCMHU H606XO,Z[I/IMBIMI/I SJICMCHTaMMU.

3aoanue Ne2

BBINOIHUTE NPOEKTUPOBAHKUE CUCTEMBI KAHAJIBHOM €CTECTBEHHOM BBHITSIKHON BEHTHIISILIUU
JUISL IBYXATa)KHOTO KUPIIUYHOTO KHUJIOTO JI0Ma, IUIaH MEePBOro 3Ta)ka KOTOPOIo MPEACTaBIEH Ha
pHUCyHKe 7.2, JUIsl cllydyasi pacioioskeHust KyxHu (momemienune 102) Ha Mecte cnajibHu (Tomelte-
Hue 103). [IpuHATh, yTO caHy3e1 BTOPOrO 3Ta)ka pacnoJiaraeTcsl HaJl HUKHUM, KyXHsI HA BTOPOM
ATa’ke OTCYTCTBYET. BbICOTY 3Taxka MPUHATH paBHOM 2,8 M, TONIIUHY YEpJAYHOTO EPEKPHITUS —
0,2 M, BeICOTY Uepaaka — 1,6 M, a TONIIMHY Yep1ayHOTO MOKPHITUS paBHOU 0,3 M.

BLI‘{CpTI/ITB CXEMY BCHTHUJIALIUA CO BCCMU HCO6XO,Z[I/IMBIMI/I QJICMCHTaMU.

Konmponwvuwsie gonpocwi:

1 KakuMm 006pa3om ycTpanBaeTcs CUCTEMa KaHATBHOW €CTECTBEHHOM BBITSKHON BEHTHUIIS-
uuu’?

2 KakoBblI pa3Mepbl KaHAJIOB B KUPIIUYHBIX CTEHAX?

3 B Kakux NOMENIEHUSIX JKIIbIX 3[IaHUI B IEPBYIO OUEPEb MPETYCMATPUBAIOTCS BBITSIK-
HbIE KaHaJIbl U TOYeMy?

4 Haznauenue /1e(IeKTOPOB, BBITSDKHBIX IIAXT, KATIO3UHHBIX PEIIETOK.
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Ilpakmuueckoe 3anamue Ne5. Inekmpocnaoviicenue. Boroop ceuenusn xaovensn no oony-

cmumomy moxy (nazpeey).

Heﬂb: Hay‘lI/ITBCH BBI6I/IpaTB ceueHue Kabdens JJIsL JIMHHI QJICKTponepeaad MMTaHUuA TATO-

BBIX [TOJICTAHIUI 110 AOMYCTUMOMY TOKY (Harpeny).

OcHoevl meopuu:

[IpoekTupoBaHUEe KAKUX-THOO 3JIEKTPOCETEH OBITOBOIO WIJIM MPOMBIIUICHHOTO Ha3Hayde-
HUS HE0OXO0JMMO HAYMHATH C pacyeTa MOAXOMISIIEro CeYeHHs Kabemsi, OT 3TOro mapaMerpa 3aBu-
CUT OYCHb MHOTOC, M B TEPBYIO OUYEpElb - HAJCKHOCTh U PabOTOCIIOCOOHOCTH AJICKTPOCETH.
Hackonbko X0poI11o mpocuuTaHa 3JIEKTPOCETh U HACKOJIBKO IIPABUIIBHO MTOA00PaHHO CeYEHUE Ka-
Oenst 3aBUCAT MOTEPU MOITHOCTU B MPOEKTUPYEMOIl CEeTH, KOTOphIe OBIBAIOT JOCTATOYHO 3HAYH-
TEJBHBI, €CITU HEMPABUIBLHO BHIOpATh ceueHue kadess. [loMruMo 3Toro, CyliecTByeT BEpOsSTHOCTh
neperpeBa kabess U ero pa3pylieHue.

['maBHBIMHM KpUTEPHUSIMH, KOTOPbIE YUUTHIBAIOTCS BO BpeMsl MPOCKTHPOBAHUS U 1MOoAOOpa
CEYEHHS, 3TO BEINYMHA TOKOBOW HArPy3KHU, HAMPSKEHUE CETH, MOIIIHOCTH MOTPEOUTEINS IIEKTPO-
sHepruu. [IpoexkTupoBaHue IIEKTPOCETH M BHIOOP Kaleseil Bcerja HauMHACTCS C ONpeeIeHUs
CBOMCTB AJIEKTPOOOOPYAOBaHUS, KOTOPOE Oy/IE€T HAXOAUTHCS B 3TON CETH U MOTPEOIIATH dIEKTPO-
sHepruto. Ecian Ha ydacTke ceTu OyeT HaXOAUTHCS HECKOIBKO MOTpeOuTENe 2IeKTpUIecTBa, TO
JUTSI BEIOOpA cedeHus Kabels A JAaHHOTO y4acTKa X MOIIHOCTH CKaabiBatoTcs. [locie onpene-
JICHHS TOTPEOIIIEMOM MOIITHOCTH JIJIs1 K&KIOTO y4acTKa MPOEKTUPYEMOI CETH, paCCUUTHIBAIOT JI0-
MyCTUMYIO TOKOBYIO Harpy3ky. st pacyeta Harpy3ku, UCIOJIb3yeTCs ypoleHHas ¢popmyra, B
KOTOPOW HAXOJIUTCS HAMPSHKEHNUE CETH U MOIIHOCTh MOTPEOIECHUS sl TaHHOTO Y4acTKa CETH.

[Tocne mpocueTa TOKOBOM HArpy3Ku U OMpeAeNieHUs €€ AITUTEIBHOCTH, He0OX0IMMO BbI-
SICHUTD YCJIOBHSI, IPU KOTOPBIX Oy/I€T UCTOIB30BATHCS dJEKTPOCETh, TEMIIEpPATypa U CIoco0 mpo-
KJIQJKU 3JIEKTPUYECKON CeTH (OTKPBITHIN WIIM 3aKPBITHIN).

[Tocne Toro, Kak JOMYCTUMBIN TOK M BpeMs Harpy3KH MPOCYUTAHBI, YYTEHBI YCIOBHS JKC-
TUTyaTallK ¥ MPOKIAIKU dJIEKTPOCETH, MOKHO HauaTh BHIOOP ceueHwus kabens. Beibop kabeneit
AIIEKTPOCETU OCYIIECTBIISETCS MO TAOIUIIaM ITUTEILHOTO JOMMYCTHMOT0 TOKA HArPy3KH, Te MPH-
HHUMAaeTCs BO BHUMaHUE U CIIOCO0 MPOKIaAKy Kadenei. KoHedHo, 10CTaTOYHO CII0KHO MO100paTh
ka0eJb, TOYHO MOIXOIANIUN pacuyeTHOMY TOKY HArpy3KkH, B MOJOOHBIX CIIydasx cedeHue Kadems
Bcerzia OepyT ¢ 3armacom.

Ceuenrie TPOBOIHUKOB JIMHUN 3JIEKTPOIIEPEIauH JOKHO OBITh TAKKM, YTOOBI TPOBOIA HE

neperpeBaliuch MpH 000N Harpy3Ke B HOPMAIBHOM paboueM | MOCIeaBapuitHOM pexXUMe.
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Br16op cedenus mpoBOAHUKOB MO HATPEBY CBOJIUTCS K CPABHEHHUIO PacUETHOTO ToKa Ip, A,
C IJUTENBHO JOMYCTUMBIMU TOKaMHU Harpy3ku [mom, A, s CTaHAAPTHBIX CEYEHUH C y4€TOM
MapKu Kabesis U TeMIIepaTypHBIX YCIOBHI

IP gI;Lon ) I<T ) KH’

rne KT - mompaBouHblil TemriepaTypHblii K03 uiineHT, BBOAUMBIHA, €Clii TeMIeparypa
semsn oTiidaercs ot +15 0C, a Boznyxa - +25 0C (ITYD, uznanue 7, Tadnuna 1.3.3);

KII - monpaBouHbIil KO3)PHUIMEHT Ha MTPOKIIAKY, BBOJUMBIH, €CIIH KOJINYECTBO paboTa-
IOIUX PSAAOM Kabeneid 0oJbIe OqHOro, T.K. YXYAIIArTCs yeinoBus ux oxnaxaeaus (I1YD, uzna-
Hue 7, Tabauna 1.3.26).

PacuetHblil TOK B IMHUHU B ITOCIIeaBapuitHOM pexume (padota ogHoro kadens) Ip, A, onpe-

nensercs no gopmyse
Sp
V3-u,’

Pacuérnas mosHas momHocTh npuémManka SPKBA, onpenensiercs mo gpopmyie

IP:

S. = 28S,..

p
n=1

rae SHn- HoMuHagbHas MOJIHASI MOITHOCTh N-TO MpUéMHKKA, KBA.

3aoanus:

3aoanue Nol

Br10paTh ceduenue kalenst s IMHAN 3JIeKTponepeayd MUTaHUS TATOBBIX MOICTaHIUHI 1O
JOITYCTUMOMY TOKY (HarpeBy).

ITpoananu3upoBaTh NPOAEIAHHYIO padoTy.

CxeMa nuTaHus TATOBBIX MOICTaHIIN I npeAcTaBJIcHa B COOTBECTCTBHUU C PUCYHKOM.

TTITI 11112

TII1 TI12

K1 K2
Tarosas moacrannus TII1 nutaercs ot monuxaromiei noacranuu [1I11 mo AByM kKabenb-

HBIM JIMHUSAM, IPOJIOKEHHBIM B 3emiie 13. Tarosas noacranuus TII2 nutaercs oT NOHMKaKOLIEN
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noactanumu [1112 no oguoit Bo3aymHoM tuHuu 1B. Taroseie noacraniuu TII1 u TII2 coequnenst
OJIMHOYHBIM COEIMHUTEIBHBIM KabeseM (Mpu pacuére MOIIHOCTEN TATOBBIX MOACTAHIINN HE YUH-
THIBATh).

Hcxonnple nanHble U1 pacyéra, BHIOMPAOTCS B COOTBETCTBHH C IMOCIEIHEH MUGpPOH B

MOPSIKOBOM HOMEPE IO CIUCKY, B Tabuie 1.

Tabnuna 1 Mcxoausle nannble 1u1st pacuéra

% Tsarosast noxgcranuus TI11 | Tarosag moacraumnus TI12 g é é g
Q | ! | 1 ! 1 = L g = =
S |8 |88 | & |&g |8 |¢& |E_|8_ |:zs5¢
ER | S| 28| e | E& 5 = 2 = = 2 EF

= | §% | S g5 = S o H &< | o R 55 S

= | S| 57| 59| ¢ 2= | 284 | 2 S |22 RZ2

S S| 25| 8% So | Z 2 T— |8 =% 5 gF

2| 82| ES| EsS5 | & EE | ES X & = o [558 4 5 s

< o N o A = 8“_\?‘ O E o m = E“< 5 E o 5 | H ﬁ = g w

Mm 4 5 2 g g N7 O =) g A %2] = O Q GE) Q g a -
S O 5 o = B ® =l 5 & = & 8 =l ¥ » | @& = 3 a
= el s3§&| & g & S 8 o | &= < < 2 3
= Ss| EEgF| & =S| EgF| & 2 = 3 =
5 |57125 |8 |E7|28 |§ |& |3 :
s < = % 7 < = % 7 = = =

1 14 160 0,970 5 160 0,990 1 10

2 14 160 0,975 5 250 0,985 1 9,5 ,

3 8 250 0,980 2 400 0980 | 1,5 9 § §

4 8 250 0,985 2 630 0,975 2 8,5 ™ o

5 10 5 400 0,990 1 1000 0,970 2,5 8

6 10 400 0,970 10 160 0,990 3 75

7 7 630 0,975 10 250 0,985 3,5 7

8 7 630 0,980 4 400 0,980 4 6,5

9 4 1000 0,985 4 630 0,975 45 6

0 4 1000 0,990 2 1000 0,970 5 55

ITpu BeIOOpE Kabenelt 1 MPOBOIOB MPUHSITH:

- JUId He YETHBIX BapHaHTOB TEMIIEpaTypy cpeabl npu npokiajake B 3emie +200C u pac-
crostHue Mexay kademsimu 100 Mm, ipu ipokiiake B Bozayxe +350C;

- JuId 4YETHBIX BapUaHTOB TEMIIEPATypy Cpebl MpH npokiaake B 3emie +250C u paccros-

HUe Mex 1y kabemsimu 200 MM, ipu npokiaake B Bozayxe +300C.

Konmponsuuie éonpocoi:
1. C yero HauMHAETCS MPOESKTUPOBAHUE HNEKTPOCETEN?
2. I'nmaBHbIe KpUTEPUH BBHIOOpA CEUSHHST KaOes.

3. Kak ocymecTBisieTcst BRIOOp ceueHUs KaOess 1Mo TIOMYCTUMOMY TOKY (Harpery)?
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Ilpakmuueckoe 3auamue Ne 6. Inekmpocnaoocenue. Ilposepka eviopannozo ceuenus

Kabensa no 00Onycmumoii nomepe HanPaA’CceHUus.

Ilens: Hayunutbes mpoBepsTh BBIOpaHHOE ceueHue Kabess JIMHUU dJIeKTporepeaay 1o JA0-

MyCTUMOI MOTEpe HANPSIKEHUS.

Ocnoevt meopuu:

ITorepst HanpsikeHUs 00yCIIOBJIEHA aICHUEM HalpsDKEHUs B KaOesax, COeUHSIOIUX UC-
TOYHHK TOKa ¢ moTpedureneM. OHa He 10JKHA TpeBbIaTh 10% HOMHHAIBHOTO HANIPSHKEHHS UC-
TOYHHKA dJeKTponuTanus. CedeHue xkadeseil mo norepe HanpsHKEHHs IPOBEPSIIOT IPU MTPOSKTH-
POBaHUM 3JIEKTPUUECKUX CETeH, MUTAIOIUX IEKTPOIPUEMHUKY IPOMBIIUIEHHBIX MPEANPUITUH,
TPAHCHOPTA, KPYIHBIX XKHUJIBIX U OOLIECTBEHHBIX 3/1aHUH U T. II.

Hawnmyumme ycnoBus SKCIUTyaTaluu 3JIEKTPONPUEMHHUKOB ObLIM ObI P HOMUHAIHLHOM
HaNpsDKCHUU Ha WX 32KMMax, HO Ha MPAKTUKE 3TO HEBBIITOJIHUMO, TaK KaK Kabeian 00IanaoT He-
KOTOPBIM COIIPOTUBIIEHUEM U IIPU IIPOTEKAHUHU 110 HUM 3JIEKTPUYECKOT0 TOKa IPOUCXOIUT OTEPS
HaNpsDKEHUs, I03TOMY HalpsKeHHUE B KOHIIE JIMHUM Oy/ieT HuXke, yeM B Havase. [loBblienue win
CHID)KEHHE HAIPSDKEHMSI Ha 3aKUMax 3JIEKTPOIPUEMHHUKA, 110 CPABHEHUIO C HOMUHAIbHBIM, IIPU-
BOJIUT K YXY/AIICHUIO €r0 PabOTHI.

Hanpumep, a1 NpOMBIIUIEHHOTO IPEANPHUITHS 3HAYUTEIbHOE MOBBIIICHUE HAITPSHKEHUS
B OCBETUTEJILHOM CETH CBSI3aHO C YKOHOMHUUYECKUM YIIepOOM U3-32 HEOOXOAUMOCTH YaCTOW CMEHBI
neperopeBuInx JiaMil. [IoHM>KEHHOE, TI0 CPABHEHUIO C HOMUHAJIBHBIM, HANIPSIKEHUE B OCBETUTEIIb-
HOM CeTH MPOMBIIIJICHHOTO IPEANPUITUSI MOKET MOCTYXUTh MPUUMHON CHUKEHUS IPOU3BOIU-
TEJIbHOCTH TPYJla U3-32 HEAOCTATOYHON OCBEIIEHHOCTH Pab0OunX MOBEPXHOCTEM.

CeueHue NPOBOAHUKOB JIMHUI 3JI€KTpoIepeauu 10JIKHO ObITh TAKUM, YTOOBI TOTEPs
HalpsDKEHUs B JIMHUAX HE MPEBbIIIaNa yCTaHOBJICHHbIE Mpeeisl. JlomycTuMas noteps Hamnps-
’KEHHE B JIMHUH dJIEKTpoInepeaad nurarouieil Tarosslie noactanuuu coctasiser 10% ot Us.

[Toteps nHanpspkenns B muann AU, B, onpeaensercs mo Gpopmynam
AU=+31, -(R-cosp+ X-sing)

r7e lpn - pac4€THBIN TOK B JTMHUHM B HOPMAJILHOM PEXUME, A;

R- akTUBHOE CONPOTHBIIEHHE JUHUU OT HCTOUHUKA MMUTAHUS JO TOYKU KOPOTKOTO 3aMbl-
kaHus, Om;

X - ’HIYKTUBHOE CONPOTUBIICHUU JIMHUHU OT UCTOYHHUKA ITUTAHUSA JO TOYKU KOPOTKOrO
3aMbIKaHus, OM;

COS(Q, sin®- K03 HUITMEHTH MOIITHOCTH.
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Pacu€rHblil TOK B TUHUHM B HOPMaJIbHOM pexxume lpy, A, onpezaensercs no popmyiie

rae Nk- KOJUYECTBO Kabesel B IMHUH, IIIT.

AxTtuBHOe cornpotuieHue nuauu R, Om, onpenensercs no gpopmyse
R=R, 1

rae R, - yaensHOe akTUBHOE CONPOTUBIIEHUE JIMHUU, OM/KM;

1 - nvHa TUHUY JEKTpONepenay, KM.

WNunykruBHOE conporuBiieHue TMHUU X, OM, onpenenseTcs mo popmyiie

X=X,-1

rae Xo - yelnbHOE UHAYKTUBHOE COMPOTUBIICHHE TUHUH, OM/KM.

VY 1enpHOE aKTUBHOE CONPOTUBIICHUE JIMHUM 3aBUCUT OT MaTepralla, CEYCHUs U JUIMHHBI
JIMHUH. yI[GJH)HOG HHIAYKTHUBHOC COIIPOTUBJICHUEC IIPOBOJIOB BO3IIyHIHOI>i JIMHUU TAKXEC 3aBUCUT
0T crioco0a MOABECKHU U JUTSL €r0 OIPEeNICHHs BBOIST CPEIHEE TEOMETPHUECKOE PACCTOSHUT

MECKAY MPOBOAAMMU.

3aoanusn:

3aoanue Nel

[TpoBepuTh BEIOpAaHHOE CEUECHME Kalessl JTUHUHU JIEKTPOIepeiad Mo JOMyCTUMOM ToTepe
HaIpsKEHUSL.

[Ipoananu3upoBath IpoAeIaHHYIO PabOTYy.

Heob6xomumeble nanubie 11 pacuéra 6epyTes u3 mpeablayiei mpakTudeckoi padoTsl Nel.
[Tpu BEIOOpE MHAYKTUBHOTO CONPOTHBIICHUS TOJIBIX TPOBOJIOB MPUHSTH CPETHEE TEOMETPUUECKOE

paccTosiHue MeXay MpoBoaamu it BapuantoB Nel-5 - 2000 mwm, st BapuanToB Ne6-0 - 2500 mm.

Konmponwvuwvie sonpocwi:

1. K yeMy npuBOAUT OTKJIOHEHHE HAMPSKEHUS Ha 32)KMMaX 3JIEKTPONPUEMHIKA OT HOMHU-
HaJIbHOTO 3HAYECHUSI?

2. Ot 4ero 3aBUCHUT MOTEPs HAMPSDKEHUS B KaOemsax?

3. Kak ocymectBisieTcst mpoBepka Kadess 1o JOMyCTUMOH TOTepe HANPSKEHUS?
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Ilpakmuueckoe 3anamue Ne7. Cucmemwt 31ekmpocradxicenusn. Kauecmeo snekmpuue-

ckoui 3nepeuu. Ilposepka ceuenun kabena no mepmuuecKkoii CmouKoCmu.

Ilens: Hayuutbes npoBepsATh BHIOpaHHBINA KaOenib JIMHUU 3JIEKTpoIepeaay Mo TepMHuye-

CKOU CTOMKOCTH.

Ocnogvl meopuu:

Kabenu u muHbl BBIOUPAIOT 110 HOMUHAIBHBIM ITapaMeTpaM (TOKY U HAalIPsHDKEHUIO0) U IPO-
BEPSIOT HAa TEPMUUECKYIO CTOMKOCTD IIPYU KOPOTKOM 3aMblKaHUU. 110CKOIBKY Mpoliecc KOpOTKOTO
3aMbIKaHUS KPATKOBPEMEHHBIM, TO MOYKHO CUMTATh, UTO BCE TEILIO, BHIIEISIEMOE B IPOBOJHUKE
KabeJs, UJeT Ha ero Harpes.

IIpu mpoTekaHUM TOKAa KOPOTKOTO 3aMbIKaHHs 10 KaOeslsM, UX TOKOIPOBOJSIINE KUJIIbI
HarpeBaroTCs, UTO B PsiJie CIIydaeB IPUBOJUT K pa3pbIiBy 000104YeK Kabelel, pa3pyleHUI0 KOHIIE-
BBIX 33JICJIOK, TIOKAPY B KAOEIBHBIX COOPYKECHUSAX M OOJIBIINM MaTepUAIbHBIM MOTEepsiM. [10BbI-
HIEHUE TeMIIepaTyphl KW Kabeael npu KOPOTKOM 3aMbIKaHUH BeAET K XUMUYECKOMY pa3jioxke-
HUIO U30JIILIUU U PE3KOMY CHIDKEHHUIO €€ DJIEKTPUUYECKOM U MEXaHNYECKOW IIPOYHOCTH U, B UTOTE,
- K aBapuu.

MaxkcruMaiabHO JOMYCTUMbIE KPaTKOBPEMEHHbBIE MPEBBIIIEHUS TEMIIEPaTyphl MPH KOPOT-
KHX 3aMBIKaHUSX Ul CHIIOBBIX Kabenei 1o 10 kB npuHUMaroTcs ¢ MEIHBIMU U ATIOMUHUEBBIMU
XKUJaMu: ¢ OymakHoi npornuTtaHHoi mzossauen 200 0C, ¢ NOIMBUHMWIXJIOPUIHON U PE3MHOBON
m3omsinuen 150 0C.

BriOpanHoOe ceyeHue MpoBepsit0T Ha TEPMUYECKYIO CTOMKOCTh OT BO3/I€HCTBUS TOKOB KO-

POTKOTO 3aMbIKaHHUSI (TOJBKO KaOelbHbIE TUHUM, TPOJIOKEHHBIX B 3€MJIE) IO YCIOBUIO

S . <8

min KJI

/1€ Smin- MUHMMAaJIbHAS TUIONIA/Ib CEUYEHHUS 110 TEPMUUYECKON CTOMKOCTH, Mm?
Sisi- TUIOIIA/Ih CEUEHUS BRIOPAaHHOTO Kabes, MM?.

MuHUMANBHO IUIONIAb CEYEHUE 0 TEPMUYECKON CTOMKOCTH Smin, MM?, OIPENETAECTCS 110

dopmyne

rac loo - YCTAHOBUBIICCCA 3HAYCHUC TOKAa KOPOTKOT'O 3aMBIKAHUA, A,
tnp- HpI/IBeHéHHOG BpEMA KOPOTKOT'O 3aMbIKaHH OT BOSBHUKHOBCHHA 10 OTKIIFOYCHUA

(cymmapHoe Bpemsi cpabarbiBanust 3aniuThl), npuaUMaeM 0,2 ¢;C - TepMudeckuid KodppuimenT,
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COOTBETCTBYIOIMN Pa3HOCTU 3HAYEHHUH TEIIOTHI, BbIIEJICHHON B IPOBOJAHUKE MOCIE U A0 KO-
POTKOTO 3aMBIKaHUs, s Kabeneil ¢ MeaHbIMuU Kunamu 141 Ac? /mm? | misikaGeneit ¢ anoMuHu-
eBBIMH KUIaMu 85 A2 /Mm2,

YcTaHoBuBIIEeCs 3HAaYEHHE TOKA KOPOTKOTO 3aMbIKaHUs, IPUHUMAaeM paBHoe TpExdasz-

HOMY TOKY KOPOTKOT0 3aMbIkanus B |, A, u onpenenstercs mo gpopmyire

3 _ U,

K3
NERY/
rae Z- 11ojHOE COIIPOTUBJICHUEC JINHNH, Owm.

[TonHoE conpoTuBiIeHHE TUHUU onpenensercs no Gopmyne Z, Om

Z=+R?*+X?

3aoanusa:

3aoanue Nol

IIpoBepuTh BbIOpaHHBIM Kalenb JIMHUM 3JEKTpolepenad MO TePMUYECKOH CTOHKOCTH.
[TpoananusupoBarh npojenanHyro padory. HeoOxomaumble naHHble ansi pacuéra OepyTcs U3
IpeIbIAyIIUX TpakTHUecKux padot Ne5, Ne6. [IpoBepky Ha TEPMUUECKYIO CTOMKOCTbH OCYILIECTB-
JATh AJ1 KaOeIbHOW JIMHUM B 3€MJI€ IIPU KOPOTKOM 3aMbIKAHUM HA IIMHAX TATOBOW MOACTAHIIUU

TII1 B Touke K1.

Konumponvnwie éonpocwi:

1. Yo mpoucxoauT ¢ kabenem Mpu KOPOTKUX 3aMbIKAHUSIX ?

2. MakcuMainbpHO JIOTTyCTHMBbIE KpaTKOBPEMEHHBIE MPEBBILIEHUS TeMIIepaTyphl IPHU KOPOT-
KHX 3aMbIKaHHX /7151 CHIIOBBIX Kabenei 10 kB.

3. Kak ocymecTrisiercst mpoBepka Kademst Ha TEPMHUYECKYIO CTOWKOCTE?
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5. Yueono-memoouueckoe u ungpopmayuonnoe ovecnevenue OUCYUNIUHDBL

5.1 Ilepeuenv 0cHo8HOI U OONONHUMEILHOU TUMEPAMYPbl, HEOOX00UMOU 0 0C80e-
HUA OUCUUNIUHDL

5.1.2 Ilepeuens ocnognoil iumepamypul:

1. ITocamkoB, M. B. DHeprocOepexenne B cucTeMax TeIUIOCHA0KeHus | yueOHoe mocodue
/ M. B. Tlocamkos, B. 1. Hemuenko, I'. . TutroB. — 2-e uzn. — Camapa : Camapckuii rocynap-
CTBEeHHBIN TexHudeckuid yausepcutet, ObC ACB, 2017. — 152 ¢. — ISBN 978-5-9585-0581-4.
— Texcr : anexTponnsii // L{udposoit oopazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91168.html

2. CuBkoB, A. A. OcHOBHI 371eKTpocHaOXeHHs : yaeOHoe mocodue / A. A. Cuskos, 1. O.
['epacumoB, A. C. Caiiram. — Tomck : ToMckuii monutexHuueckuii yausepcurert, 2014. — 174
c. — Texkcr : snextponHslii // Ludposoit oOpazosarensublii pecypc IPR SMART : [caiit]. —

URL.: https://www.iprbookshop.ru/34694.html

5.1.3 Ilepeuenv 0onoanumenvHoil 1umepamypol:

1. Yekanuna, T. B. DHeprocHabxeHue NpoOMBILIUIEHHBIX NPEANPUIATUH yueOHOe ocodue
/ T. B. Yexanuna. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHbIM TEXHUUECKUIA YHUBEPCH -
tet, 2011. — 136 c. — ISBN 978-5-7782-1562-7. — Texkcr : anexTpouusii // Lludposoit odpa3zo-
BarenbHbIN pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/45213.html

5.2 Ilepeuens yueono-memoouueckozo obecneueHus camocmoamenbHoi paoomot 0oy-
Yarwuxca o OUCKUNIUHE

1. Metoauyeckue yka3aHUS IO BBIMOJTHEHUIO MPAKTUYECKUX PabOT MO TUCIHUILIMHE
«OHeprocHadKeHUe.

2. Meronuyeckre yKazaHHUs TI0 BBIIIOJHEHHUIO KOHTPOJBHON pabOTHI MO TUCIHILIHMHE
«OHeprocHabKeHUE».

3 Meroanueckue yka3zaHus 110 OPraHU3aliy 1 IPOBEICHUIO CAMOCTOATEIBHOM PabOTHI O

JAUCIHUITIIIMHC ((3HepTOCHa6)KeHI/IC».

5.3 Ilepeuens pecypcos ungopmayuonno-meneKoMmyHukayuonnoii cemu Hnmepnem,
Heo0X00UMBIX 07151 0C6OCHUSA OUCUUNTIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas OubmmoTexka oHinaiH"

2. http:/lwww.iprbookshop.ru/ - Dnekrponto- 6ubmuoreunas cucrema IPRbooks
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MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
denepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BhICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

MeTtoauyeckue ykazaHusi
110 OPTraHU3aIUK U TIPOBEICHUIO CAMOCTOSITEIIBHOM pab0ThI
no guctumumae « 9HEPTOCHABXEHUWE»
JUTSL CTY/ICHTOB HATIPaBJICHUS TIOJITOTOBKH
13.03.02 DnekTpodHepreTUKa 1 IEKTPOTEXHUKA

ITsaturopck 2025 r.
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Conepxanue

BBenenue

OO01m1ast XapakTepUCTHKA CaMOCTOSITEIBHON PabOThl 00YJarOMIErocs Mpu u3yde-
HUH JUCHUTUTMHBI « DHEPTOCHA0KEHUE)

[Tnan-rpaduk BBIIOIHEHUS CAMOCTOSITEIBHON pabOThI

KoHTposbHBIE TOUKH U BUJIbI OTYETHOCTH 110 HUM

MeTtoanueckie peKOMEHIalUH 110 U3YYEHUIO TEOPETHIECKOTO

marepuaia

Meroanyeckue ykazaHus IO MOJTOTOBKE K KOHTPOJIBHON paboTe

yLIe6HO'MeTO)II/ILICCKOG u I/IH(bOpMaI_II/IOHHOG obecneyenne JUCHUITIIMHBI
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BBenenne

CaMocrosiTenbHas padoTa — riaHupyemas yueOHas, yae0HO-HCCIIeI0BaTEeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHINOIHIEMAas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpenoiaBaresisi, HO 0e3 ero HemocpeiICTBEHHOTO
ydactus (Mpy YaCTUYHOM HEMOCPECTBEHHOM Y4aCTHUHU MPENO0IaBaTelis, OCTABISIONEM BEYIIYIO
pOJIb 32 pabOTOMN CTY/IEHTOB).

CamocrosTenpHas pabora cTyneHToB B BY3e siBisercs Ba)KHbIM BHIOM YYCOHOW U Hay4-
HOM JIeATEIbHOCTH CTY/ICHTA.

Benymas nens opranmnzanuu u ocyniectsiennss CPC nomkHa coBnasaTh ¢ Leibo 00yde-
HUS CTYyJIEHTa — IMOATOTOBKOM OakanaBpa ¢ BeicInM oopazoBanueM. [1pu opranuzaiuu CPC Bax-
HBIM ¥ HEOOXOMMBIM YCIIOBUEM CTAaHOBSTCS ()OPMUPOBAHUE YMEHHUS CAMOCTOSITEIILHON PabOThI
JUTSI IPUOOpETEHNS 3HAHNUN, HABBIKOB M BO3MOXXHOCTHU OpraHU3alliy y4eOHOM U HAyYHOM J1eATeNb-
HOCTH.

[lenpro camMoCTOSTETEHOM PabOTHI CTYJCHTOB SIBIISICTCSI OBNIaJCHUE (DYHIaMEHTATbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPUYECKOH, HCCIEI0BATENbCKOM NesTeNbHOCTH. CaMocTosiTenbHas paboTa CTYACHTOB CIOCO0-
CTBYET Pa3BUTHUIO CAMOCTOSITEIHHOCTH, OTBETCTBEHHOCTH M OPTaHM30BAHHOCTH, TBOPYECKOTO

MOJIX0/Ia K PELIECHUIO Mpo0JIeM y4eOHOro 1 NpoQeccroHaIbHOTO YPOBHSL.
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O01mas XxapaKTepUCTHKA CAMOCTOSTEJIbHON PA00THI 00y4al0IIerocsi Npu U3y4YeHHH

JAUCHHUIIIMHBI «3Heprocﬂaﬁmenne»

CamocrosiTenbHas paboTa - IulaHupyemMasi yueoHasi, yueOHO-UCCIIeJOBaTeNbCKas, HayYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHIIOIHIEMAas BO BHEAYTUTOPHOE (ayIUTOPHOE) BpeMs 110
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 06e3 ero HermocpeCTBEHHOTO
y4dacTus (IpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH IIPENOJABaTENsl, OCTABISIOLIEM BEIYILYIO
POJIb 32 pabOTOM CTYICHTOB).

CamocrosTenpHas pabora cTyeHToB B BY3e siBisercs Ba)KHbIM BHIOM YYCOHOW U Hay4-
HOU JIesATeNIbHOCTH cTyAeHTa. CaMocTosITebHAs padoTa CTYACHTOB UTPACT 3HAYUTEIBHYIO POJIb B
pPEUTHHTOBOI TexHOIOTUU 00yueHus. B cBs3u ¢ atuMm, oOyuenne B BY3e BkirouaeT B cedst aBe,
MPAKTUYECKH OJMHAKOBBIE IO 00bEMY M B3aMMOBIHUSHUIO YacTU — Mpoliecca 0Oy4eHHUs U IMpo-
necca camoooydenus. [losromy CPC nomxkHa crath 3¢ (peKTUBHOMN U 1IeIeHaIIpaBlIeHHO paboToi
CTYJEHTA.

K coBpemeHHOMY crienagucTy 00IEeCTBO NPEABSABISAET JOCTATOYHO LIMPOKUN ITEpEeUEHb
TpeOOoBaHUil, Cpeal KOTOPHIX HEMATOBAXKHOE 3HAYCHHE UMEET HAIMYUE Y BBIITYCKHUKOB OTpee-
JICHHBIX CIOCOOHOCTEN U YMEHUS CaMOCTOATEIHHO J00BIBATh 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB,
CUCTEMATHU3UPOBATh MOIYYEHHYIO0 HHPOPMAIHUIO, 1aBaTh OLIEHKY KOHKPETHOH (PMHAHCOBOM CUTY-
aruu. @opmupoBaHUe TaKOro YMEHHsI MPOUCXOAUT B TEUEHHE BCETO Mepuojia oO0ydyeHus yepes
y4acTHe CTYJEHTOB B MPAKTUYECKHX 3aHATHX, BBIIIOJHEHHE KOHTPOJBHBIX 3a/laHUIl M TECTOB,
HalMCcaHUe KypCOBBIX U BBIITYCKHBIX KBATU(UKALMOHHBIX padoT. [Ipu 3TOM camocTosiTeNnbHas pa-
00Ta CTYJEHTOB UTPaeT pelIatollyIo POjib B X0/1€ BCEro yueOHOro mpoiecca.

Benymas nens oprannzanuu u ocymectsienuss CPC nomkHa coBnagarh ¢ Lelblo o0yde-
HUS CTYJIeHTa — IOJATrOTOBKOM crenuanucra 1 6akaigaBpa ¢ BeIcuM oOpa3oBanueM. [1pu opranu-
3anuu CPC BakHBIM U HEOOXOJIMMBIM YCIOBHUEM CTaHOBSATCA (POPMUPOBAHUE YMEHHS CaMOCTOS-
TeIbHOU paboThl /Ui MPUOOPETEHUS 3HAHUM, HABBIKOB M BO3MOKHOCTH OpraHU3alliy yueOHO! 1
Hay4YHOU JEATEIbHOCTH.

@DopMbI CaMOCTOATENBHOM PabOThI CTYJEHTOB pa3Ho0Opa3Hbl. B cooTBeTcTBHM ¢ paboueit
IpOTpaMMOM JTHUCIUIUIMHBI MIPETYCMOTPEHBI CIIEAYIONINE BUbI CAMOCTOSITEIbHON PabOTHI CTY-
JeHTa:

- CaMOCTOSATEIbHOE U3YUEHHUE JINTEPATYPhI;

- CaMOCTOSTENBHOE PELIEHUE 3a/1aY;

- BBIIIOJIHEHUE KYPCOBOTO MTPOEKTA.

Ilenv camocmoamenvno2o uzyuyenusn aumepamypsl — CAMOCTOATEIHHOE OBJIAJICHUE 3HA-

HUSAMH, OIIBITOM PICCJ'IGI[OB&TCJ'II)CKOﬁ JACATCIIbHOCTH.
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3aoauamu camOCTOSITENEHOTO U3YyUYCHHUS INTEPATYPHI SIBISIOTCS:

J yriayOJieHne U pacuIupeHre TEOPETUYECKUX 3HAHUI;

J dbopMupOBaHHE YMEHHI HCIOIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHEeLHaIbHYIO JTUTepaTypy;

J pa3BUTHE TTO3HABATENbHBIX CIOCOOHOCTEH U aKTUBHOCTH CTY/IEHTOB.

Ilenv camocmoamenvnozo peuwienusa 3adau - oBnajeHue npodeccuoHaTbHBIMH YMEHU-
SIMHA Y HaBBIKAMH JIEATEIIBHOCTH 110 IPOGUITIO OYAyIIel eI TeIIbHOCTH.

3adauamu caMOCTOATEIILHOTO PEIICHUS 3a/1a4 SIBJISIOTCS:

J CUCTeMAaTH3AIMs U 3aKPEIJICHUE MOJIYYCHHBIX TCOPETHUSCKUX 3HAHUHN U TPAKTH-
YECKUX YMEHUI CTYJEHTOB;

J (dbopMHEpOBaHHE CAMOCTOSTETLHOCTH MBIIUICHHUS, CTIOCOOHOCTEH K CAMOPA3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTU3alliu;

. pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN.

ILlenvto camocmoamenvrnozo 6bINONHEHUA PACUEMHO-2PauyecKoll padomapl 10 TUCLU-
TUTMHE SBIIETCS OBJIaJieHue (PyHIaMEHTAIbHBIMU 3HAHUSAMU, TPO(HECCHOHATLHBIMA YMEHUSIMU U
HaBBIKAMU JIESITEIBLHOCTH 110 TPOUITIO, OTIBITOM TBOPUYECKOH, HCCIIEIOBATEIBCKON e TETLHOCTH.

3aoauamu 1aHHOTO BUJA CAMOCTOSITEIIbHON padOThI CTY/IEHTA SBJISIOTCA:

J CUCTEMATH3AIVs U 3aKPEIJICHHUE MOJIYICHHBIX TCOPSTHUSCKUX 3HAHUHN U TIPAKTH-
YECKUX YMEHHH CTY/ICHTOB;

J yriyOJeHre U paclIMpeHne TEOPETUUECKUX 3HAHUH;

J (GbopMUPOBaHWE YMEHHH HCIIOIH30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CHEeUaIbHYIO JTUTEPATypy;

J pa3BHUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEN M aKTUBHOCTH CTYJEHTOB: TBOPUYECKOM
WHUITMATHBBI, CAMOCTOSTEITLHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

. ($hOopMHUPOBAHKE CAMOCTOSTEILHOCTH MBIIIJICHUS, CTOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEaTU3allnu;

J pa3BUTHE UCCIIEOBATEIbCKUX YMEHUII;

J HCIOJIb30BaHNE MaTepuasa, COOpaHHOTO M MOJyYEHHOTO B XOZE CAMOCTOSITENb-
HBIX 3aHATHUH Ha CEMHHApaX, Ha MPAKTHYECKUX ¥ JJAOOPATOPHBIX 3aHATHUSAX, TPH HAIMMCAHUU KYP-

COBOM pabOTHI.
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B pesynbrare ocBOEHUS TUCHUIUIMHBI (OPMUPYIOTCS CIEIYIOMIMNA MepedyeHb IIaHupye-

MBIX PE3YJIbTAaTOB 06yqu1/151 10 JUCHMIIIIMHE, COOTHECEHHEBIX C IJIaHUPYCMBIMHU PE3YyJIbTaTaMU

OCBOEHUS1 00pa30BaTENbHOM IPOrpaMMBl:

Kox, popmynupoBka komre-
TEHLIUU

Kon, popmynupoBka nnarka-
TOpa

[Inanupyemblie pe3ysibTaThl

00y4eHHs MO TUCIUIINHE

(MOJYITI0), XapaKTEepU3YIO-

1ue sTamnsl GOpMUPOBAHUS
KOMIIETECHIIMI, HHIUKATOPOB

I1K-1 CriocobeH yyacTBOBaTh
B IIPOEKTUPOBAHUU CUCTEM
JIEKTPOCHA0KEHUS

N/I-1nk-1 Bemmonasier coop u
aHAJIM3 TaHHBIX JJIT IPOSKTH-
POBaHUS CHCTEM AJICKTPO-
CHa0XeHUs

3HaeT CTPYKTypy SHEpreTH-
YeCKOr0 KOMILJIEKCA CTPaHBbl,
00BbEIMHEHUE CUCTEM IHEPro-
CHa0XEHHUs C pa3BETBIICH-
HBbIMU BHYTPEHHUMHU U MEX-
CHUCTEMHBIMU CBs3sIMU.
YMeer aHaTU3UPOBATh CXEMY
IMOTOKOB IPOAYKIHH, BbIpa-
0aTpIBaeMOii B SHEpreTHye-
CKOM KOMILIIEKCE.
Brnaneet HaBbIKamMM BBINOJI-
HATH COOp CBEJIEHUH 110 OC-
HOBHBIM ITOTPEOUTENSAM BCEX
BHUJ0B SHCPTYH U DHCPIrOHO-
CUTEJeH MPenpUsTHs U ero
JYHEProxo3s1CTBA.
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IInan-rpa¢guk BBINOJHEHHS CAMOCTOSATEJIbHON PadoThI

Konpl peanuzye-

OObeM 4acoB, B TOM YHCIIC

Cpencrsa u Tex- KonraktHas
MBIX KOMIICTCH- Bun nesreabHOCTH
. HOJIOTHUH pabota ¢
UM, MHIUKA- CTYJICHTOB CPC Bcero
OIICHKH perojaBa-
TOpa(oB)
TeIeM
Ounas ¢hopma oOyueHus
3 cemecTp
CaMocCTOsITeIbHOE
uszydenue yureparypsl | CobecenoBanue | 30,12 3,68 33,8
mo TemMam Nel-18
[K-1 | L[IOATOTOBKAKICK- | (o6ecenopanme | 3,24 0,36 36
UM
W1y [ToaroroBka K mpak-
CobecenoBanue 3,24 0,36 3,6
THYCCKUM 3aHATUAM
BHHOHHgHHe KOt CobecenoBanue 12 1 13
TPOJIBHOM PadOTHI
HTroro 3a 3 cemectp: 48,6 54 54
HUroro: 48,6 5,4 54
Ouno-3a0uHast hopMa oOyueHus
4 cemecTp
CaMocCTosTeIbHOE
uzydenue aureparypsl | CobecenoBanme | 73,12 8,68 81,8
o TemMam Nel-18
[K-1 Ionroroska K siek- CobecemoBanne | 0,54 0,06 0,6
UM
UL [ToaroroBka K mpax-
A P CobecenoBanue 0,54 0,06 0,6
THYECKHM 3aHSITHIM
Beimonnenue kon- CobecenoBanne 12 1 13
TPOJIbHON pabOTHI
Htoro 3a 4 cemecTp: | 86,2 9,8 96
HUroro: 86,2 9,8 96

32




KOHTpOJIbeIe TOYKH U BUJABI OTYCTHOCTH 110 HUM

Ne Bun nesrenbHOCTH CTYIEHTOB Cpoxku KomnuectBo
n/m BBIITOJIHEHUS OajuIoB
3 cemecTp
1. ITpakTryeckoe 3anstue Ne 2 6 Hepnens 25
2. [TpakTrueckoe 3anstue Ne 4 10 Henens 15
3. [IpakTrueckoe 3anstue Ne 6 16 Henens 15
Hroro 3a 3 cemecTp 55
Hroro 55

MaxkcrMaiabHO BO3MOXHBIN Oalil 3a BeCh TEKYIIMI KOHTPOJIb MaKkCUMaIbHO BO3MOYKHBIN

0aJu1 3a BeCh TEKYIIMI KOHTPOJIb yCTaHABIMBAETCS paBHBIM 55. Tekylliee KOHTPOJIbHOE MEPOIIPU-

ATHC CHUTACTCA CAAHHBIM, €CJIM CTYACHT IOJYYHUII 3a HEI'O HE MCHEC 60% ot YCTAHOBJICHHOI'O IS

OTOI'O KOHTPOJIAI MaKCUMAJIbHOI'O Oanna. PeMTHHIOBBIN 68.J'IJ'I, BBICTaBJIICMBIIN CTYACHTY 3a TCKY-

e KOHTPOJIbHOC MEPOIIPUATUC, CAAHHOC CTYACHTOM B YCTAaHOBJICHHBIC Fpa(I)I/IKOM KOHTPOJIbHBIX

MEPOINPUATHIA CPOKH, OIPEAEIAECTCA CIEAYIOIIMM 00pa3oM:

YPOBGHB BBIITOJIHCHHA KOHTPOJIBHOT'O

PeiituHroBsriii 6amt (B % OT MakCHMaJIBHOTO

3aJJaHUs Oajia 3a KOHTPOJIBHOE 33/1aHHUE)
OTIHYHBIH 100
Xopommuii 80
Y 10BIIETBOPUTETHHBIN 60
HeynosiieTBOpUTENbHBIN 0

PeliTunrosas cuctema ycreBaeMOCTH CTYJEHTOB HE MPEyCMOTpPEHA JJIsl 3a04HON (OpMBI

o0OyueHusl.
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MeToanyeckue peKOMEH/IAMUH 10 U3YYEeHHIO TEOPETHYECKOr0 MaTepuasia

CamocrodaTenbHas padoTa CTyI€HTa HAUWHACTCA C BHUMATEIBHOTO O3HAKOMJICHHS C CO-
JiepKaHueM y4eOHOro Kypca.

N3yuenue ka0l TeMbl CleyeT HauMHaTh C BHUMATEJIbHOIO 03HAKOMJIEHUS ¢ HAabOpoM
BONpocoB. OHU OPUEHTUPYIOT CTYAEHTA, OKA3bIBAIOT, YTO OH JOJDKEH 3HATh I10 JIaHHOM TeMe.
Bonpocs! TemMbl Kak ObI HAKJIQABIBAIOTCS HA COOTBETCTBYIOILYIO TTIaBy U30paHHOTO YYeOHMKA WITH
y4eOHoro nocobus. B utore 10mKHO OBITH SICHBIM, KaKH€ BOIPOCHI TEMbI Y4€OHOIO Kypca U ¢
KaKoH IN1yOMHOM pacKpbIThl B KOHKPETHOM y4€OHOM MaTepHalie, a Kakie BOoOIe OnmyIeHsl. Tpe-
OyeTcsi TBOPUECKOE OTHOLIEHUE U K CAMOMY COJIEP>KAHUIO JUCLUILINHBI.

Bomnpocsl, cocTaBistomue ee coaepkanue, o0IaJatoT pa3HOW CTENEHbIO Ba)KHOCTU. EcTh
BOIIPOCHI, BHIMOIHAOLME (PYHKIUIO JJOTHYECKOHN CBSI3KU COJCPKAHUS TEMbI U BCETO Kypca, UMe-
IOTCSI BOIIPOCHI OIKMCATEILHOTO MITH Pa3bsCHUTEIBHOTO XapaKTepa, a TakkKe UCTOPUIECKOro 3KC-
Kypca B 00J1aCTh U3y4aeMOl TUCUUIUIMHBL. Bee 3TH BONIPOCHI HE COCTABIIAIOT CYTH OHSA-TUHHOTO,
KOHIICTITYaJIbHOTO CO/ICPKaHUS TEMBI, HO HEOOXOIUMBI JIJIS IETIOCTHOTO BOCHIPUSATHUS H3y4aeMbIX
po0JieM.

W3yuaemast iuCIUIIMHA UMEET CBOM KaTeropualbHO-MIOHATUIHHBIN antnapaT. HayuHble mo-
HATUS — 3TO Ta 0a3a, Ha KOTOPOW CTPOMUTCS Kaxkias Hayka. [IoHATHS — y3/10Bble, OMOPHbBIE
MYHKTBl KaK Hay4YHOT0, TaK U y4eOHOro MO3HaHUsI, JOTMYECKHE CTYIEHU JABM)KEHUS B yuede OT
IPOCTOTO K CJIOXKHOMY, OT SIBJIEHUS K CYIIHOCTHU. be3 sicHoro nonuMmanus noHATHH yyeOa KpaiiHe
3aTpyAHSETCS, a coiepKaHne MPUOOPETEHHBIX 3HAHUHM CTAHOBUTCS TYCKJIBIM, PACIIBIBUATHIM.

CTyneHT AOKEH MOHUMAaTh, YTO CaMOCTOSITENIbHOE OBJIaICHUE 3HAHUSIMU SIBJISIETCS TJIaB-
HBIM, OTIpeAESIoNMM. BhIciias mkona co3aeT 1ist 3Toro HeoOX0UMBbIE YCIOBHS, TOMOTaeT Oy-
JYIIEMY BBICOKOKBaTH(PULIMPOBAHHOMY CIIELUAINCTY OBJIA/IeTh TEXHOJIOTHEH CaMOCTOSATEIBHOTO
IIPOU3BOJICTBA 3HAHUM.

B camocrosTenbHO# paboTe cTyeHTaM NMPUXOIUTCS UCIOJIBb30BATh JINTEPATYPY pa3any-
HBIX BUJIOB: IEPBOMCTOUYHUKH, MOHOTpapuu, HaydHble COOPHUKHU, XPECTOMATUH, YIE€OHUKH, yueo-
HBbIE [T0COOUS, KYpHAJIBI U JIp. MI3yyeHue Kypca npearnoiaraeT 3HakOMCTBO CTYJICHTOB € OOJIBIINM
00BbeMOM HayyHOU M y4eOHOH JUTepaTyphl, YTO, B CBOIO OYEpE.lb, MOPOXKIAET HEOOXOIUMOCTh
BbIPA0OTKH Y HUX PallMOHAIILHO-KPUTUYECKOTO MOAX0Aa K U3y4aeMbIM UCTOUHUKAM.

UToOBl HE «YTOHYThH» B OTPOMHOM 00BbEME PEKOMEHJOBAHHBIX MY JI U3YyUEHHs UCTOYU-
HUKOB, CTYJEHT, IIPEXE BCETO, JOJDKEH HAYUUThCA MPABUIBHO UX 4uTaTh. [IpaBuibHOE UTEHNE
PEKOMEHI0BAaHHBIX HCTOYHUKOB IIPEIITOJIAracT CIeJ0BaHNE HECKOIBKUM HECIIOKHBIM, HO BECbMa

IMOJIC3HBIM ITPpaBUJIaAM.

34



[IpenBapuTenbHbIl MPOCMOTP KHHUTM BKJIIOYA€T O3HAKOMJIEHHE C THUTYJIBHBIM JIMCTOM
KHUTH, aHHOTALlMEH, IPEeTUCIIOBHEM, OryiaBieHrneM. [Ipu 03HaKOMIIEHHH C OTJIaBJICHHEM HE00XO0-
JIMIMO BBLACTUTD Pa3Jiebl, TTaBbl, naparpadbl, IpeACcTaBISIONIUE U1 BaC HHTEpeC, OErIIo ux mpo-
CMOTpETh, HAUTU MeCTa, OTHOCALIUECS K Teme (ab3alpl, CTpaHUIbl, maparpadbl), U MO3HAKO-
MUTBCSI C HUMU B OOIIIUX YepTax.

Hayunble u31aHus CONMPOBOKIAIOTCS PA3IMYHBIMU BCIIOMOTaTEIbHBIMU MaTepUaIaMu —
HAYYHBIM aIrapaTroM, I03TOMY Ba)KHO 3HATh, N3 KAKUX OCHOBHBIX 3JIEMEHTOB OH COCTOUT, KAKOBBI
ero (pyHkIuu.

3HaKOMCTBO C KHUTOM JIy4Ille BCEro HAUMHATh C U3y4YEHUsI aHHOTAllMK — KPaTKO# Xxapak-
TEPUCTHKN KHHUTH, PACKPBIBAIOLICH €€ CoAepiKaHue, WACHHYI0, TeMAaTHYECKYI0 M KAHPOBYIO
HaINpaBJICHHOCTh, CBEACHUS 00 aBTOpE, HA3HAUYEHHUE U JIPYrHe 0COOCHHOCTH. AHHOTAIUS TIOMO-
raeT COCTaBUThH MPEABAPUTEIHHOE MHEHHE O KHUTE.

I'my0xe MOHATH coiepKaHNe KHUTH MO3BOJIAIOT BCTYNUTEIbHAS CTaThsl, B KOTOPOU JaeTcs
OLIEHKA COZEp)KaHUsI KHHUTH, 3aTParuBacMoi B Hel MpOOIeMaTHKH, CONEPKHUTCI HHPOpMAIUsI O
KU3HEHHOH U TBOpYeCKOi Onorpaduu aBTopa, BEICKa3bIBAIOTCS MTOJIEMHUYECKUE 3aMEYaHNUs, pa3b-
SCHSAIOTCSI OTJENIbHbIC MOJO0XKEHHUS KHUTH, Tal0TCd KOMMEHTapHuu U T.1. BOT moyemy 3HaKOMCTBO
C BCTYNUTENBHOM CTaThell MpenCcTaBiIsieTcsl OYeHb BaXKHBIM: OHO TIOMOTAeT CTYACHTY COPUEHTH-
poBaThCsl B TEKCTE pabOThl, 0OpaTUTh BHUMaHUE Ha €€ HanloJiee IEHHbIE U BaXKHbBIE pa3JIebl.

Toili e nenu coaencTByeT 3HaKOMCTBO € OIJIaBJICHUEM, MPEINUCIOBUEM, MOCIECIOBUEM.
Becbma mosie3HBIMM 3JIEMEHTaMU HAay4HOTO arnapara sIBJISIOTCS CHOCKM, KOMMEHTapuH, Tab-
JMLBI, TpaUKU, CIIUCKU JUTepaTypbl. OHM HE TOJIBKO MIUIIOCTPUPYIOT OTIENbHBIE MOJOXKEHUS
KHUTH WK CTAaThH, HO M CaMH O ce0e SBJIAIOTCS JOTOTHUTEIBHBIM UCTOYHUKOM HH(pOpMAIHU
JUTSL YATATEIS.

Ecnu yuratens 3anHTEepecoBajia Kakas-TO BbICKAa3aHHAs aBTOPOM MBICIb, HE Hallle/IIas
OJPOOHOTO OCBEIEHHS B JAHHOM MCTOYHUKE, OH MOXKET OOpaTUThCA K TEKCTY UCTOUYHHUKA, YIO-
MHHAEMOTO B CHOCKE, JTHOO K UCTOYHHUKY, KOTOPHIH OH MOYKET HAWTH B CITUCKE JIUTEPATYPHI, Pe-
KOMEHIOBAHHOW aBTOPOM JIJIsl CAMOCTOSITEITBHOTO H3Y4YCHUSI.

Cy1iecTByeT HECKOJIBKO (OPM BEICHHUS 3aITUCEH:

— 11aH (MPOCTOM U pa3BepHYTHIN) — Hanbojee KpaTkas Gopma 3anucu NpOUYUTaHHOTO,
IpeCTaBIISIoNIast COO0H ImepedeHb BOPOCOB, pACCMAaTPUBAEMBIX B KHUTE WJIH CTaThe. Pa3BepHy-
THIN TUTaH TPENICTaBIIsAET cOO0M OoJsiee MOAPOOHYIO 3aMUCh TPOYUTAHHOTO, C JETaTU3aIuel OT-
JIeNTBHBIX TOJI0)KEHUH U BBIBOJIOB, C BBIIMTUCKOM IUTAT, CTATUCTUYECKUX JAHHBIX U T.1. Pa3BepHy-
THI TUTAH — HEOIIEHUMBbIM TOMOIIHHK MPH BHICTYIUICHUH C JOKJIAJ0OM Ha KOHKPETHYIO TEMY Ha

ceMHuHape, KOH(DEPEHITNH;
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— TE3UChl — KPATKO c(POpMyIHpOBaHHBIE MTOJIOKEHHSI, OCHOBHBIE [TOJIOKEHUS KHUTH, CTa-
TbH. Kak mpaBuiio, T€3UCHl COCTABIIAIOTCA MIOCIE NPEABAPUTEIBHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHUKA, IPU €r0 HOBTOPHOM IIpOYTEHUH. OHU IOMOTaIOT 3alIOMHUTh U CUCTEMATU3UPOBAThH UH-
dbopmanuio.

CocraBneHne KOHCIIEKTOB

bonpuiyro posib B yCBOGHUM U IOBTOPEHUHU IIPOMJECHHOTO MaTepUajla UIPaeT XOpPOILIUN
KOHCIIEKT, COJIEPKalliil OCHOBHBIE HJIEU IPOUYNUTAHHOIO B yUEOHHUKE U YCIIBIIIAHHOTO B JIEKLIUU.
Koncnekt — 3710, 110 cymiecTBy, HaOpOCOK, pa3BEPHYTHIN IIJIaH CBSI3HOTO PAaCcCKa3a M0 OCHOBHBIM
BOITPOCAM TEMBI.

B kakoli-To Mepe KOHCIIEKT paccuuTaH (B 3aBUCUMOCTH OT MHJIMBUIYaJbHBIX OCOOEHHO-
CTEH CTyJeHTa) HE TOJbKO HAa UHTEJUIEKTYAIbHYIO U SMOLIMOHAIBbHYIO, HO U Ha 3pUTEIbHYIO Ma-
MSITh, IPUYEM TEKCT KOHCIIEKTa HEPEJIKO aCCOLIMUPYETCS elle ¥ C TEKCTOM y4eOHHKA WU 3aHChI0
nekuuu. [Toaromy nerue 3amoMuHaeTCsl COJAepKaHUE KOHCIEKTOB, HAMMCAHHBIX pa300op4HBO, C
MOTYEPKUBAHIEM WIIM BBIZICIICHHEM Pa3psSAKON KIFOUEBBIX CIIOB U (pas.

CamoCTOATeNbHO W3YYEHHBIE TEMBI IMPEIOCTABISIFOTCS ITperojaBaTeinio B (GpopMe KOH-
CIIEKTa, 0 KOTOPOMY IIPOUCXOJUT cobecenoBanue. TeopeTnueckre TeMbl Kypca (OTAeIbHBIE BO-
MIPOCHI), BRBIHOCUMbIE Ha CAMOCTOATEIHLHOE N3YUECHHE, TIPECTABICHbI HIKE.

TunoBble KOHTPOJIBbHBIE 3a/1aHNS U UHBIE MaTepUalbl, XapaKTepU3YIOIIHE dTanbl PopMU-
pOBaHUSI KOMIIETECHIINI

Bomnpocs! 11 cobeceroBanus

1. Yto sBNsieTCS UCXOAHBIMU TaHHBIMH ISl pacdeTa TeIIONnoTePh MOMEIIEHUIMU ?

2. YTO IOHUMAIOT 10T T00ABOYHBIMHU TETIIONOTEPSIMHA U KaK OHU YYUTHIBAIOTCS?

3. Uro Takoe nHGUIBTpAIUs Bo3ayXxa?

4. Kakue MOryT OBbITh TEIJIONOCTYIJICHHSI B TOMEIIEHUS M KaK OHU YYUTBIBAIOTCS?

5. Ha3oBuTe npu3Haky Ki1acCUPpUKaIMU CUCTEM BOJSTHOTO OTOIJICHHUS.

6. OGopynoBanue M MpHOOPHI, UCIIOIB3yeMbIe B CHCTEMaX BOJSHOTO OTOIUICHHUS, U WX
Ha3HA4YCHHE.

7. KakuMm 00pazoM NMpou3BOAUTCS BO3yXOYAaJIC€HUE U3 CUCTEMBbI BOJITHOTO OTOTICHHS?

8. Jlnst yero npenHa3HaueH pacIIMPUTENbHBIN OaK U Kak OH yCTpOoeH?

9. Kakum 00pa3oM ycTpamBaeTcs CHCTEMa KaHAJTbHON €CTeCTBEHHOM BBITSHKHON BEHTHIIS-
10050204

10. KakoBsI pa3Mepbl KaHAIOB B KUPITUYHBIX CTEHAX?

11. B xakux MOMEUICHUSIX XHUJIbIX 3laHUN B TIEPBYIO OYepeab MPEAYyCMATPUBAIOTCS BBI-
TSKHBIE KaHAJIBI U IoYeMy?

12. Haznauenue nedaeKTOpPOB, BHITSKHBIX MIAXT, )KATIO3UHHBIX PEIICTOK.

36



13. C yero HauMHAETCS MPOSKTUPOBAHKE IIIEKTPOCETEH ?

14. I'naBHBIE KPUTEPUHU BBIOOPA CEUEHUS KaOes.

15. Kak ocymiecTBisieTcsi BBIOOp cedeHus Kabes Mo A0MyCTUMOMY TOKY (HarpeBy)?

16. K yemy npuBOAMT OTKIOHEHHE HAIIPSDKEHMS HA 3a)KMMax 3JIEKTPONPUEMHUKA OT HO-
MHUHAJIBHOT'O 3HAYEHUs?

17. Ot yero 3aBHCUT MOTEPs HANPSDKEHUS B KaOemsx?

18. Kak ocymecTBisieTcsi mpoBepKa KadeJst Mo JOIMyCTUMON MOTepe HapsHKEHUs ?

19. Yro npoucxoaut ¢ kabeaem Mpu KOPOTKUX 3aMbIKAHUAX?

20. MakcuManbpHO JOIYCTHMbIE KPaTKOBPEMEHHBIE PEBBIILICHHS TEMIIEpaTyphl IIPU KO-
POTKHUX 3aMbIKaHUAX /7151 CUJIOBBIX Kabenel 10 xkB.

21. Kak ocyrmiecTBisieTcst mpoBepka Kabemsi Ha TePMHUYECKYIO CTOMKOCTH?

22. HazoBuTe BubI epelaun TEIIOTHI.

23. Kakumu napameTpamu XxapakTepu3yeTcss MUKPOKIMMAT MOMEIEeHUs?

24. Kak ompenenuTs TEPMUYECKOE COMPOTHUBICHHE MHOTOCIONHON Orpa)XIaronieid KoH-
CTpyKuuun?

25. B yem 3akirouaercs GU3NUYECKU CMBICI TPEOYyeMOTo COITPOTUBIIEHUS TEIIONEe-peayue
OTpaXIAIOUINX KOHCTPYKLUI?

26. Korya mpuMeHsieTcsl IEeHTPAIM30BaHHOEe CHAOKEHUE MPEANPHUATHI TETUIOBON JHEP-
ruei?

27. Korna npumeHsieTcst AeLeHTPAIN30BaHHOE CHAOKEeHUE MPeIIPUATHI TEIIOBON YHep-
rueu?

28. Korya mpuMeHseTcs EHTPAIHN30BaHHOE U JCTIEHTPATM30BaHHOE CHAOKEeHHE TTPeIIpH-
ATUN AJIEKTPOIHEPTrUen?

29. Busipl TEI0BOTO MOTPEOICHUS.

30. KakoBbI METO/IbI ONPEENCHHS PACUETHBIX M TEKYIINX 3HAUE€HHUH TEIIOBOM HAarpy3Ku?

31. UcTOYHHKH AIEKTPOCHAOKESHHS TPOMBIIIICHHBIX TTPEIITPUSTHIA.

32. ICTOYHHKH TETUTOCHAOKEHHSI POMBIIIUICHHBIX MTPEIIPUSTHHA.

33. YeM xapakTepuzyercs rpaduk 371eKTpUUIECKUX HArpy30K?

34. Yrto Takoe pacyeTHbIE U MMKOBbIE HATPY3KH?

35. Yro Takoe 6a30BbIC M TUKOBBIE HATPY3KH B CHCTEMAaX TEIUIOCHA0KEHHUS TOPOIOB?

36. Yto Takoe 4acoBO U roIoBOi K0d(H(OUITMEHTHI TETTOQHKAIAN?

37. IoCTOMHCTBA MAapOBBIX U BOASHBIX CUCTEM TEIIOCHA0KEHUSI.

38. [Ipenmy1ecTBa U HEJOCTATKU OTKPBITHIX U 3aKPBITHIX CUCTEM TEIJIOCHA0KEHHUS.

39. LlenTpanbHble U HHAUBUAYAIbHbBIE TETJIOBbIE TYHKTHI.
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40

. B uem MMPENMMYyIIECTBa U KAKOBBI HEJOCTATKHN HA3€EMHBIX U IMOJA3CEMHBIX METOOB ITPO-

KJIJKU TEIUIOBEIX CEeTEN?

41
TSM.

42

43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
S7.
58.

KOB.

59.
60.
61.

. CxeMbI IpricoeTMHEHHS OTHOPOTHON M KOMOMHUPOBAHHON HArpy3KH K TEIIJIOBBIM Ce-

. LlenTpanbHble U UHAUBUAYAJIbHBIC TETUIOBBIC MTYHKTHI.

OcCHOBHBIE NPUYMHBI TOBPEKIAEMOCTH TETIOBBIX CETEH.

PerynupoBanue TemoBoil Harpy3Ku: rpynIoBoe, MECTHOE U UHAMBUAYAIBHOE.
['uapaBnuyeckure pexXuMbl BOASHBIX CUCTEM TEIIOCHA0KEHUS.

TenmoBbie MOTEPHU B TEIUIOCETIX HAA3EMHOM MPOKIIAJIKH.

TernnoBbie TOTEPHU B TEIUIOCETAX MOJ3EMHOM MPOKJIIAIKH.

Meroasl yMEHBIIEHUS IOTEPH TEILJIOBOM SHEPIUH.

[TapoxomMnpecCHOHHBIE XOJIOAWIIbHBIE YCTAHOBKHU.

[Tapo3keKTOpPHBIE XONOUIbHBIE YCTAHOBKH.

AICOpOILIMOHHBIE XOJIOIUIBHBIC YCTAHOBKH.

XtagoareHThl U XJIAJIOHOCUTEIIH.

Cucrembl KOHIMLMOHUPOBAHUS BO31yXa.

Pexxumbl pabOTHI CUCTEM KOHIUITMOHUPOBAHMS BO3/IyXa B TEIJIOE BpeMs roja.
Pexxumbl paboThI cUCTEM KOHAMIIMOHUPOBAHUS BO3/IyXa B XOJIOIHOE BPEMS TO/1a.
Kaxkue ycTpoiicTBa Ha3bIBatOTCs TEMJI0OOOMEHHBIMU anmaparamu?

Jlaiite onpesenenne peKynepaTuBHOTO U CMEIINBAIOIIETO TEMIO00OMEHHUKOB.

YKaxure JOCTOMHCTBA M HEIOCTATKH CIIMPAJIbHBIX U INIACTUHYATBIX TEIIOOOMEHHHU-

J171s1 4ero NpuMEHSIFOT PeOpPUCThIE TETNIOOOMEHHUKN?
Kak xnaccudunmpyroTcst KoTeabHbIE arperatbl 1 KaKOBO WX Ha3HauUeHUE?

Kakue cymiecTByroT BU/IbI TaporieperpeBaTesieil U criocoObl perynpoBaHus TeMiepa-

TypBI IEPETPETOro napa?

62
nax?

63
peratax?

64

65

. Kakue BuibI BOISIHBIX SKOHOMAN3EpOB U BO3TyXOHArpeBaTesIe UCTIONB3YIOTCS B KOT-

. Kak OCYHICCTBIIACTCA IMOJja4a BO3AyXa U YAAJICHUC JbIMOBBIX I'da30B B KOTCJIBHBIX ar-

. Kakne BHUJIbI JBIMOCOCOB IMPUMCHSAIOTCA B KOTCJIBbHBIX arperaTax?

. UTo Takoe TemIoBo# OaraHc Kotia? Hepe‘-II/ICJ'II/ITC MOTCPU TCIJIOTHI B KOTJIC U YKAKHUTC

HUX IPpUYUHBI.

66
67

. Kak onpenenuts KIIJ[ koTensHOrO arperara?

. KakoB mpuHIun AeicTBUS TMHAMUYECKUX U OOBEMHBIX HarHeTaTesei?

38



68. Uem ompenenstoTcst HOTEPU SHEPTUH B LIEHTPAIIbHONW MAalllMHE U KAKOBO UX BIMSHHE
na KIIJ[?

69. B yem 3akiroyaeTcsi IPUHIMI PAa0OTHl MHOTOCTYIIEHYATON [IEHTPOOESIKHOW MAaIINHBI?

70. Kakue cymiecTByrOT criocoObl peryIMpoBaHUs 0Jauu LIEHTPOOEKHBIX HarHeTaTenen?

71. Yro Takoe mapaiesbHOE U MOCJIE0BATEIbHOE COEMHEHNE HarHeTaTenei?

72. Kakue cnocoObl peryiMpoBaHusi MOAAYM LEHTPOOEKHBIX HACOCOB CYILECTBYIOT Ha
paKTuKe?

73. Yro Takoe KaBUTALMs U AOIYCTHMasl BBICOTA BCAChIBAHUS HACOCOB?

74. HazoBUTE OCHOBHBIE IT0KA3aTEJIN M XapaKTEPUCTUKHU LIEHTPATIbHBIX BEHTUIISTOPOB.

75. Kakue cymniecTByroT OCHOBHBIE CIIOCOOBI PETYIUPOBAHMS IIPOU3BOJUTEIHHOCTH BEHTH-
JATOpOB?

76. KakoBa OCHOBHasi KOHCTPYKTUBHAs cXeMa LEHTPOOeKHOro KoMmpeccopa?

77. Kak perynupyercst IpOM3BOIUTEIBHOCTh LIEHTPOOeXkHOI! Kommnpeccopa?

78. KakoBa OCHOBHAsI XapaKTEPHUCTHKA TIOPITHEBOTo Kommpeccopa? OCHOBHO# crioco0 pe-
T'YJIMPOBAHUS TIOJAYH.

79. Kak onpeznenuts MoutHocTs 1 KI1JI nmopiineBoro kommnpeccopa?

80. KakoBsl BHUJIbI MHOI'OCTYIICHYATBIX KOMHpeCCOpOB?
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