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BrejieHue

[IpaKkTHUeCKHE 3aHSATHS CO3JAaI0T OITHMAIIBHBIE JUIAAKTHYECKHE YCIIOBHS IJIS IESTEIb-
HOCTHOI'O OCBOEHHS CTYIEHTAMH COIEPKaHM I M METOIOIOTHH H3YYaeMO JHCIIHILIMHEL. | IpakTH-
yecKHe 3aHATHSA 3aHHMAIOT IIPEHMYIIe CTBEHHOE MeCTO IIPH H3YYeHHH OOIIeINTpo()eCCHOHAIBHBIX
H TpodeCCHOHATIPHBIX JUCIIMITINH. [IpakTHYeckHe 3aHSATHS IIPOBOJSICSA C IIENIBIO BEIPAOOTKH
ITPAKTHYECKHX YMEHHH H IPHOOPETEHIS HABLIKOB B PEINEHHHN 3aayd, OTPabOTKH VIIPaKHEHII,
BBITTOJIIHEHHH YEPTEKEH, IIPOHU3BOJICTRBE PACUYETOB H T.II.

[{enpr0 IMpaKTHYECKHX 3aHSATHH SBIISETCSA (POPMHPOBAHHE ITPAKTHYECKHX YMEHHI — ITPO-
(pecCHOHAIBHBIX (BBIIIOIHATh OIpeelIEHHbIEe JIEHCTBHS, OIlepal[HH, HeOOXOAHMEIE B ITOCTIEIYIO-
II[eM B ITpo(eCCHOHATLHOH JeSTeIbHOCTH) HIH YIeOHBIX, HeOOXOMHMBIX B ITOCIEAVIOIEH yUueO-
HOH JeSTeIBHOCTH IO OOINEeITpod eCCHOHAIFHBIM H ITPO() €CCHOHATIBHBIM JHCITHIIIIHAM.

brnbnuorpadmyeckii CIICOK COAEPKHUT CBEJAEHHS O CITPAaBOYHOH IIHTEPATYPE M JIOIIOIIHH-

TCIIBHBIX H3JTdHIAX, HeOOXOIHMBIX 15 }TJIY@JIEHHGI‘G H3YUCHIA OTACIIBHBIX BOITPOCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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1. I[ens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enpro H3y4eHNS JHCIUIUIHHEL « JHEProCHaOKeHHEe) SBJISIETCS 3HAKOMCTBO DHEpPreTHYE-
CKHM KOMIIIIEKCOM CTpaHBl. PaccMaTpHBarOTCS OCHOBHBIE CHCTEMEBI SHEPIreTHKH H CTPYKTYPHEIE
CBSI3H MEXKITY HHMH.

OCHOBHBIMH 3aJjaqaMH H3YYeHHS JHCIHILIHHEL SBIISIOTCS: O3HAKOMIIEHHE C OCHOBHBIMH
CBEJICHISIMH 00 3IIeKTPOCHA0KEHHH, TEINIOCHA0KEHHH, TOIUIMBOCHA0KeHHH,, XOIIOA0CHa0 KEHHH,
a TakKe 0 CHaO KEHHH ITPOMBIIIUIEHHEIX ITPEIPHATHH JPYTHMH BHIaAMH SHEPTHH H SHEPrOPECYP-

COB.

2. Obopyooearite u mamepuaisl

ATImapaTHbIe CpeACcTBa: IIEPEHOCHOH HOYTOYK, IIPOEKTOpP, JOCKAa MarHHTHO-MapKepHasl.
YueOHas ayIHTOPHS IS MPOBEeAeHHS YUeOHBIX 3aHSATHI, OCHaIlleHa 0OOpyAOBaHHEM H

TEXHHYCCKIMH CPEICTBAMH Dﬁ}”IEHIIH.

3. Haumernoearnue npakmuueckux pavbom

No TeMbl M3 HUX ITpaKkTHYEe-
HanMeHOBaHIE TeM THUCIMIUIMHBI, HX KpaTKoe co- | O6beM
IIVICIIH - CKasl ITOATOTOBKaA,
IepKaHIe JacoOB
TLITHHEI YacOB
3 ceMecTp

IIpakTHyeckoe 3anarue Ne 1. Pacuer TeruoBomr
MOIITHOCTH CHCTEMBI OTOIUIEHH .

1 [ IproGpecTH HaBBIKH pacyeTa TEIUIOBLIX ITOTEPh H 1,5
TETUIOBOH MOIIHOCTH CHCTEMBI OTOIIEHHS 3/1a-
HIHS.

IIpakTHnueckoe 3ansarme Ne 2. KOHCTpyHPOBa-
HHE CHCTEMBI OTOIUIEHIS 3[aHH.

[ IproGpecTH HABBIKH KOHCTPYHPOBAHH S CHCTEM
BOJSIHOT'O OTOTUIEHM ST JKIUIBIX 3[aHIH .

1,5

IIpakTH4yeckoe 3anarme Ne 3. TerIoBoH pacuer
CHCTEMEI OTOIUIEHH S

[ IproGpecTH HABBIKH TEIUIOBOIO pacuyeTa CHCTEM
BOJSIHOI'O OTOIUIEHH S XKIUIBIX 3[IaHHI, IToa0opa
HeOOXOIMMBIX K YCTAHOBKE OTOITMTEILHBIX TTPH -
OOPOB.

1,5

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnageneu; Llebayxoea TateaHa AnekcaHapoBHa 1H_pEEY)-

IIpakTndeckoe 3ansarme Ne 4, KOHCTpyHpOBa-
HHE CHCTEM BEHTHIISIIHH.
[ IproOGpecTH HABBIKH IPOESKTHPOBAHH I CHCTEMBI

AOKYMEHT NOAMNMCAH 1T H.
ANEKTPOHHOW MNoarnnchbio -Iﬁﬂp ceyeHH s

1,5

1,5
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Hayuurscs BeIOHpaTh ceueHne Kadems s IHHHH
AIeKTpoIepe1ay ITHTAaHHS TSTOBBIX TTOACTAHIHI

TI0 JIOITYCTHMOMY TOKY (HAarpeBy).

IIpaxkTH4yeckoe 3ansarue Ne 6. [IpoBepka BEI-
OpaHHOro ceueHH s Kadens 1o JOITYCTHMOH I10-
TePe HAIPSDKEHHS.

6 Hayunurscs rmpoBepsArs BEIOpaHHOE CeYeHHE Ka- 3
Oellsl IMHHUH 3JIEKTPOoIIepeay 1o JTOIMYCTHMOH I10-
TePEe HAIPSDKEHHS.
IIpakTH4yeckoe 3ansarue Ne7. [Iposepka ceueHHs
- KabeJIs 1o TEPMHYECKOH CTOHKOCTH. 15
Hayuurscs mposepsars BRIOpaHHEIH KaOelnb THHIHN ’
3IEKTPpOIEpPeIay 10 TEPMIYECKOH CTOHKOCTH.
Hroro 3a 3 cemecrp: | 13,5
Hroro: | 13,5

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
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4. Colepacarue npakmuyuecKux pao om

Ilpakmuueckas paboma Nel. Pacuem menyioeou MOUHOCHIL CUCHIEMbL O ONJICHUA

HE.E’II’:.' HpHDﬁpEGTH HABBIKI PAaCHUCTd TCIUIOBBIX IIOTEPh H TEIUIOBOH MOIIHOCTH CHCTEMBI

OTOIINIEHHA 304HHA.

OcHO6bl meopuu:

Jl1st pacueTa CYMMapHBIX IIOTEPE TETITIOTHI KaKIOr0 OTAIUIHBAaEMOr O ITOMEIIEHIS TIpeIBa-
PHTEIILHO HEOOXO MO BBISIBHTh 3HAUEHHS COIIPOTHBIIEHHS TEIUIONEpeaade IS BCeX HAPYKHBIX
OTPaXAEHIII, a TAaKKe JJI1 BHYTPEHHHMX, PasHellSIOIIX ITOMEIEHHS, C PasHOCTHIO PACUETHBIX
TeMIIepaTyp Mexay HUMH 3 °C u Oonee, BRIYEPTHTSE IUIAHEL 3TaXKeH, ITOABaNa, YepaaKa, pa3pessl
30aHHSL, IIPOHYMEPOBATH OTAIUIHBAEMEIE ITOMEITEHH .

PacueTHBIE ITOTEPH TEIUIOTHI OTAIUIHBAEMOT0 3MaHH I (Q311, BT, onmpeaensror ¢ CyMMOIl I10-

TCPh TCIUIOTEIL OTAILIIHBACMbBIX TTIOMEILICHHH:

'::}3: =EQ¢-

i

rae Q4 — pacueTHBIe CyMMapHbIe TIOTEPH TEIIOTHI OTAaINIHBAacMOI0 ITIOMEINeHHS (TeIlTIoBas
Harpy3Ka ITOMeINeHN), BT, KOTOpble HaXOAaT 110

Q,=20+0:-0,(1-n,)

rae (Q — OCHOBHBIE H JOOABOUHEIE ITOTEPH TEILIOTHI YePE3 OTAEIbHBIEOIPaKAar0IHE KOH-
CTPYKLHH ITOMEIIEHH S, BT,

Qi — pacxoj; TeIUIOTHI Ha HarpeBaHHE HH(IIbTPYIOINErOocSd HAapYKHOI'O BO3AyXa depes
Hapy’KHbIE OrpakKaarollie KOHCTPYKIIHH ITOMEIeHH S, BT,

Qh — cyMMapHEIH TEIJIOBOH ITOTOK, PETVIIIPHO ITOCT VITAIOIIII B IIOMEIINEHH S 3IaHHs OT
3JIEKTPHYECKHX MTPHOOPOB, OCBEILNEHNSL, TEXHOIOTHUYECKOTO 000PYIOBAHM S, KOMMYHHKAL[HH, Ma-
TEPHAJIOB, IIFOJIeH H APYTHX HCTOUYHHKOB, BT,

Nl — xo3(pPHIMEHT, TPHHUMAEMBIH B 3aBHCHMOCTH OT cI1oco0a peryIHpPOBaHHS CHCTEMBI
OTOITJIEHH ITO [3, Tabmura A.1].

OrnpeaeleHHe OCHOBHBIX H J00aBOYHBIX ITOTEPE TEIIOTHI IIOMEIIEHH S YEPE3 OrpakKIar0-
II[He KOHCTPYKI[HH.

OCHOBHBIE H JOOABOYHEIE ITOTEPH TEIUIOTHI CIIEAYET PACCUHMTHIBATH, CYMMHPYS ITOTEPH

TEIUIOTEL YePe3 OTHAENbHBIE OIPakJaarolHe KOHCTPYKIMH Q, BT, ¢ okpyriaennem g0 10 Br mna

AOKYMEHT MOANnmCAH
SNEKTPOHHOW NOANMMCHLIO
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6 ¢ j(1+ Tﬁhn l,er
Bnapenew;  le6ayxosa TatbaHa AneKkcaHapoBHa = _— T
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JloGaBOYHEBIE TTIOTEPH TEIUIOTH Yepe3 OrpakJarollHe KOHCTPYKIIHH CIeAyeT IIPHHHMATh B
IOJISIX OT OCHOBHEIX ITOTEPH IT0 |3, ImpritoskeHHe JK].

Pazmeps! orpaxaeHnii (¢ TOUHOCTRIO 0 0,1 M2) HAXOAAT B COOTBETCTBHH ¢ PHCYHKOM 2.1.

[Ipu ompeneneHHH MMOTEPS TEIUIOTHL YEPE3 OKHA H ABEPH HX IUIOM[A[b CIeQyeT BEIUHTATH
13 TUIOIIAAH CTEH.

COMpOoTHBIIEHHE TEIUIONepefayue IS IOJIOB CIeAVET ONPEeAelIsaTh. — IS HeVIEIUIEeHHBIX
ITOJIOB Ha TPYHTE H CTE€H HIDKE YPOBHA 3eMIH ¢ KO3(P(PHIMEHTOM TEIIOMPOBOIHOCTH A = 1,2 BT/(M
-°C) o 30HaM HMIMPHHOH 2 M, ITapaljIeJIbHEIM HapYKHBIM CTeHaM, ITpHHHMasa Re, M2-°C/BT1, paB-
HbBIM: 2.1 — 1 30HBI 1; 4.3 — 11 30HBI 2; 8.6 — 471 30HBI 3; 14,2 — M1 30HBI 4 ocTaBILEHCS
TTIOIIAIH T10714,

— JUIS YTEIUIEHHBIX ITOJIOB Ha TPYHTE M CTEH HHKE YPOBHS 3€MIIH — C YVTEIUISIOIIHM CIIOEM
TOJIOIIHHOM 0, M, H KO3((PHIEHTOM TeIIIopoBogHOCTH A < 1,2 B1/(M-°C) mo dopmynne Rh=Rc
+ O/A, 711 TIOJIOB Ha Jarax I10 ) opMyJie

Rp= L1B(R: + o/n).

HC HT
_—]
— =
— h\:ﬁ j:ﬂ T g
| .,:3' N : | ] _|_3l'_'_
< = = : ‘ |
1
IHn Om | IIn, ITm i IHn, IIm
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| — ! i -._- _—
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PucyHok 1.1 — IIpaBmima odmepa orpakaeHuH B IIAHE H 10 BEICOTE 3IaHH S

HPI[E’-E:E[EHHGE COIIPOTHBIICHHE TCIUIOIICPEaAaduC JJIA IIOJIOB Ha I'PYHIC RT ITPHHHMACTCA

svmaTrrrrar 1) A rrrrer vrarmmoaTrrraTrrrrT T yratran vr D e
NOKYMEHT NOANUCAH YTCILUICHHBIX.
3ANEKTPOHHOW NOANUCHIO |
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 [EHHS KaXJIOrO ITOMEIIEHHS CYMMHPYIOT. Ter-
Bnapeneu; lWebayxoea TateAHa AnekcaHapoBHa

r, KaK JJIA OJHOI'O ITOMCIIICHI A.
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TenmoBoit 6amaHc 3gaHug Q311, BT, paccunteBaeTca10 popmymam (2.1) 1 (2.2). JIns onpe-
JIETIEHIS paCueTHBIX CYMMAPHBIX ITOTEPE TEILJIOTHL OTaIIMBaeMbIX IToMeIeHHH 2Q4, BT, Heo0X0-
MO IIPEABAPHTEIIEHO BEIOPATh THIT CHCTEMBL OTOILIEHHS, a TAK/KE YPOBEHD H CIIOCOO PETYIHPO-
BaHHS CHCTEMBI OTOIJIEHHS, YTOORI 3aJjaTh 3HaueHHe K03 duiiHeHTa 1l , BXOISIIEro B BeIpake-
HHe (2.2).

Pacxop TeroTs Ha HarpeBaHHe HHPITIL TPYIOIEeroca Bo3ayxa Q1, BT, B ToMeIeHH X K-

JIBIX 3JaHHH IIPH €CTECTBEHHOH BBITSKHOH BEHTHIISIHH OITPCACILACTCA UIA FAIIIBIX HGMEH_[EHI]I‘L

KYXOHb H CaHY3JIOB ITO ()OPMYIIE
Qf - ﬂ.:giupf‘:i’ﬁ o rﬂ} = -F['F:a o 'rﬂ]

TEHHGHGGT}*’]’U’IEI—HIH B AIJIBbIX 3JdHHAX YVHUHTBIBAIOT B TCIUIOBOM OanmaHce ITOMeEIIeHHT B
BHE OOIIIX OBITOBEIX TEHHGELI,I[EHEHIIﬁ:, KOTOPBIC ITPHHHMAROT JJIA KIJIBIX KOMHAT H KYXOHB H3

pacyera 21 Bt Ha 1 M2 roromaa IIOMEIEHHS
0, =21F

TemnmnoBasa PACUCTHAA HAI'PY3Ka ITOMCIICHHA COOTBETCTBYCT BCIIHUHHC PACUCTHBIX CYMMAP-

HBIX ITOTCPb TCIUIOTEI ITOMCIICHITA Qq,.

3adanui:

3adanue Nel

OmpeAelnTh CYMMapHBIe TEIUIOBBIE ITOTepH Q4 I ITOMEIEHHS, OPHEHTHPOBAHHOIO
I'JTaBHBEIM (pacajioM Ha 3amaj H pacIloiokeHHOro B BureOGckoit o6macTH. BTopas cTeHa 3gaHHA
OPHEHTHPOBAHA Ha CEBED.

[ToMeltieHHe — YITIOBAS KHIasd KOMHATa pasMepaMH 3 < 4 M IIPOMEKYTOUHOI'O 3TaKa BBbI-
COTOH 3 M. KOHCTPYKIMIO HapYKHBIX CTEH IIPHHATH TaKOH K€, KaK B 3ajaue u3 rmojapasn. 1.2. B
CTeHe IMIaBHOro (pacaga JJIHHOH 4 M HMeeTcs OKOHHBIH ITPOEM C TPOMHBIM OCTEKIIEHHEM B pa3-
IEIIbHO-CITAPEHHBIX TIEPeIUIeTax, HMEFOIIHH IIPHBEAEHHOE TEPMHUYECKOE COIIPOTHBIIEHHE, PaBHOE
1.0 M2C/BT

KoMHaTa coceicTBYeT ¢ KYXHeH H KIaJOBOH H OTJeJIeHa OT HHX CTE€HAMH JIHHOH COOT-
BETCTBEHHO 3 U 4 M CIIEIVIOIIEH KOHCTPYKIHH:

1) BHEIIIHHMI M BHYTPEHHHH CIIOH — H3BECTKOBO-TIECYAHBIH PacTBOP:

pl =p3=1600 xkr/Mm3; 01 =0 3=0,01 n;
2) KHpIIHYHAS KIIaJKa H3 CHIHKATHOI'O KHPITHYA Ha I[eMEeHTHO-TIeCYaHOM

[IOKYMEHT MOAMNUCAH Can
3NEKTPOHHOWM NOANMUCHIO 700xkr/™M3;62=0,12 M

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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3adarue No2

OmnpeaenmTh TEIUIOBBIE ITOTEPH IS ITIOMEIIEHHH ABYX3TAKHOI O KIUIOrO I0Ma C YEPAAKOM
H ITOJBAIIOM, OPHEHTHPOBAHHOI'O ITTaBHBIM (pacaJoM Ha 0T H PacIIOIOKeHHOr 0 B MOrHIeBCKOH
00J1acTH.

M cxomHble JaHHEBIE: BRICOTA ATaKa — 3 M. COIIPOTHRIIEHHE TEIUIOIEpeIayue I HapyKHOH
cteHsI Ro = 3,27 m2-°C/BT, yepmauyHoro IepekpoITHI Ro = 6,5 m2-°C/BT, 1oja nepBoro >Taxa
HaJ rmogBanoM Ro = 2,54 M2 -°C/BT, OKOH ¢ TPOHHBIM OCTEKIIEHHEM B pa3lellbHO-CIIapeHHBIX ITIe-

permerax Ro =1,0 m2-°C/BT.

3aoarue Ne2

OmnpedeniTh TEIUIOBYIO HArPy3KY JKHIIOrO HEYIJIOBOI'O ITOMEIIEHHS IUTOINAapI0 14,5 M2, X
Q =900 BT, TEIUIOBYIO HArpy3Ky COBMEIIEHHOI O CaHVy3IIa IUIoIaabio 6M2, 2 Q = 560 Br, Termo-

BYIO HarpysKy KIWJIOIO VIJIOBOI'O IIOMEIEHHS ITIom[agpro 25 M2, 2 Q = 1500 BT, TermoByro
HarpysKy KopHaopa rmomaaso 15 M2, 2 Q = 780 Br.

Koumponsusie 6onpocet:

1. Uto gaBuIsfeTCS HCXOMHBIMH JAaHHBIMH IS pacyeTa TEILIONOTEPh ITOMEII[EHH SIMH?
2. Yto nmoHNMaroT 1of 100aBOYHEIMI TEIUIOIOTEPSIMH H KaK OHH VUHTBIBAIOTCS?
3. Uro Taxoe HH(HIBTPAIMI BO3LYXa?

4. Kaxme Mol Y1 OBITH TCIUIOITIOCT VIJICEHH A B ITOMCIIICHHA H KaK OHI }"IJIITBIEHIDTCH?

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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Ipakmuueckaa paboma Ne2. Koncmpyupoeéarue cucmemsl OmMOnieHUA 30 AHUA

HEJH: . HpHGﬁpECTH HABBIKH KOHCTPYHPOBAHIA CHCTEM BOJAAHOI' O OTOILUICHHA AIJIBIX 3/1d-

HHIT.

OCHO6bL MeopuiL:

3agauaMH KOHCTPYHPOBAHHS CHCTEMBI BOJISHOIO OTOIUIEHHS SBIIIFOTCS ITPaBHIIBHOE pas-
MeIIeHHE OTOMHTEIFHBIX IMPHOOPOB, CTOSKOB, MarHcTpajleil H APYTHX SIIEMEHTOB CHCTEMBEL,
HazHa4YeHHe YKJIOHOB TPyO, BEIOOp crioco0a yAaJeHH s BO3IyXa H3 CHCTEMEI, 3aIl0pPHO-PETYIIHPY-
IOIIEH apMaTyphl, MeCcTa PacIiOjIOKeHH I TETUIOBOI O ITYHKTa B MOABAJIE 34aHHS [4—0].

TernonpoBOABI CHCTEM OTOILIEHHS ITOAPa3AelIsEFOT Ha MarHCTPAIH, CTOSKH H ITOBOIKH K
OTOIHTEIIbHBIM ITPHOOPaM.

KOHCTPYKITHS CHCTEM BOJISHOI O OTOITIIEHH ST 3aBHCHT

— OT croco0a Co3MaHuS UPKYIISIHH TEINIOHOCHTENS (HCKYCCTBEHHAS H eCTECTBEHHA),

— OT MECTa PAcCIIOINOKCHHA MAIHCTPAJIbHBIX TCILIOIIPOBOJOB (I—]II?I{HHH H BEPXHIA PaA3-

BOJIKA);

— OT HaIlpaBJIeHHS OOBeIHHEHHS OTOIMHTENIbHBIX IMPHOOPOB (BepTHKAIbHBIE H TOPH30H-
TaJIbHEBIE);

— OT CXEMBI BKIIFOUEHHSI OTOITHTEIBHBIX ITPHOOPOB B CTOSK (OZHOTPYOHEBIE H IBYXTPYO-
HBIE);

— OT HaIlpaBIIEHHUS JBHKEHHS BOJBI B MOAAOIIMX H 00PaTHBIX MarHcTpaiaX (TYITHKOBEIE
H C ITOITYTHBIM JIBHKEHHEM TEIJIOHOCHTEJLS).

TeruIonmpoBOABRl CHCTEM BOJSHOI'O OTOIUIEHHS ITPOKIAABIBAIOT, KAaK ITPABIIIO, OTKPEITO.
YTo0H 0o0ecTeunTh yaaleHHe BO3AyXa H3 CHCTEMBI BOASHOIO OTOIUIEHIS, IIOIAJar0INero B Hee
ITPH 3aIlOJIHEHHH CHCTEMEI, 4 TAK/KE PACTBOPEHHOIO B BOJE, TEIUIOIPOBOALI B CHCTEMAaX C HCKYC-
CTBEHHOH ITHPKYIISIHEN IIPOKIAABIBAIOT ¢ YKIOHOM K ropH3oHTaIH He MeHee 0,002, a ¢ ecrte-
cTBeHHOH — oT 0,05 mo 0,01. JlommyckaeTcs ropH30HTalIbHAaS IIPOKIIaAKa IIpH 00eCcIIeYeHHH

CKOPOCTH JBHKeHH I BOoAbI Ooree 0,25 m/c.

PasMerllieHie MarmucTpaiaH OIpPedeIsIeTCcd HazHaueHHeM M IIHPHHOH 3IaHHSI, BHIOM CH-
CTEMEBI OTOIUIEHHS. {71 THITOBBIX KIIIBIX JIOMOB, COCTOSIIIX M3 OJMHAKOBBIX CEKI[HIl, IIPHMEHS-
€TCS ITOCEKITHOHHAS pa3BOJKaA.

PasmellieHHe cTosKa IIPOH3BOJHTCA, KAK IIPABHIJIO, ¥V HAPYAHBIX CTCH.
OOKYMEHT NoarnncAH

SNEKTPOHHOM MNOArMUCHIO IHABJIHNBATD B VI'JIAX, GﬁpﬂBGEElHHBIK HapPyKHBIMH
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: WWebayxopa TaTeAHa AnekcaHOpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PasMerneHe MOABOAKH 3aBHCHUT OT BHJIa OTOITHTEIBLHOIO IpHOOpa, IMOMOKEHHS CTOSKa
I BETBH B CHCTEME OTOIUIEHHA. [ [ogaroIiyro M 0OpaTHYIO ITOABOIKH YaIlle BCETO IIPOKIIAIbIBAIOT
TOPH30HTAILHO (ITpH JuIHHE 10 S00 MM) HIH ¢ YKIOHOM (5—10 MM Ha BCIO JTHHY).

JII1s1 BBITYCKA BO3YXa M3 CHCTEMBI C BEPXHEH Pa3BOIKOH MarucTpane Ha ITOQaroIHX Ma-
THCTPAJISIX B BEPXHNX TOYKAX YCTAHABIHBAIOT IIPOTOYHEIE BO3IYXOCOOPHHKH. B cHcTEMax ¢ HIK-
HEeH pa3sBOJAKON 00eHX MaruCTpalIeH IS STHX LeNeH IMpeaycMaTpHuBaroT KpaHel MaeBcKoro, ycra-
HaBJIMBAcMEBIE B BEPXHEH ITPOOKE IMTPpHOOPa BEPXHETO ATaKa.

JIIIs1 ITyCcKa CHCTEMBI B paboTYy I10 YacTSM, a TAKXKE JIIS BRIKIIFOUEHHS OTJIEIBHBIX BETBEH
CHCTEMBI YCTaHABIIMBAKOTCSA BEHTIIIN, 3aBHKKH WM KPaHbBI, Ha CTOSKAX — CIIEI[HaIbHEIE BEHTHIH
HIJIH KpaHBI, Ha ITOABOAKAX K IIPHOOpaM ABYXTPYOHOH CHCTEMEBI OTOIIEHHS — KPaHBI IBOHHOH pe-
T'YIIMPOBKH C ITOBBIINIEHHBIM I'HAPABIHYECKHM COIIPOTHBRIIEHHEM, 4 OJHOTPYOHOH — TPEXXOAOBEIE
KpaHbl C ITOHHKEHHBIM COIPOTHBIeHNEM. Ha moaBogKaxX K OTOITHTEIILHEIM IIPHOOPAM JIECTHIY-

HBIX KIICTOK KPdHBEI HC YCTAHABIIHBAROT CA.

a)

<1300

PrcyHok 2.1 — [IpHcoefHHEHNE TEIIONPOBOIOB K OTOIMHTEILHBIM ITPHOOpaM BEPTHKAIIb-

HBIX CHCTCEM OTOILNICHIA

OTonmTenbHbIe MTPHOOPEI, KOMIIEHCHPYS TEIUIOBBIE IIOTEPH, JOJIKHBI 00ecIleUHBaTh PaB-
HOMEPHBIH 000IpeB IIOMEINeHHS H BRITIOHATH POJIb JIOKAITH3aTOPOB HHCITAJAIOIHX ITOTOKOB XO-
JTOTHOrO BO3yXa B IIOMEIEHHH.

It mocTHKeHHSI KOM(POPTHOH OOCTaHOBKH B 2KHIIBIX 3JaHISIX OTOIHTEIIBHBIE ITPHOOPHI
IIPHHSTO pa3MellaTh BAOIb HapYKHBIX CTeH IMoj okHaMH Ha BbIcoTe 100 mmM oT moma. Ha rect-
HHYHBIX KIIETKaX ABYX- H TPeX3TaKHBIX 3JaHHH Iiellecoo0pa3HO pa3MelaTh OTOIHTeIbHEIE TIPH-

ACKYMEHT NOANNGCAH TH JIECTHHII, IIPH 3TOM YCTaHOBKa IIPHOOPOB B
ANEKTPOHHOW NOANUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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TaMOype HEAOITYyCTHMA. B ciIydyae HeBO3MOKHOCTH pa3MellleHHS BCeX IMPHOOPOB PSAIOM C BXO/I-
HBIMH JBEPSIMH Ha JIECTHHYHOH KJIeTKe YacTh HX (30—35 %) IepeHOoCaT Ha IUIOIagKy MeXIy IIep-
BBIM H BTOPBIM 3TaKaMH.

[IpHcoeauHeHHE OTOIMHTEIBLHBIX IIPHOOPOB K CTOSIKAM, PacIiojlaracMBIM IIPEXIe BCErO Y
HAPYKHBIX YIJIOB IIOMEILIEHHI H OTAEIIbHO Ha JIECTHHYHBIX KIIETKAX, CIEAVET IIPeyCMaTpPHBATh
OJHOCTOPOHHEE, MOKeT OBITH JOITYIIEHO Pa3sHOCTOPOHHEE IIPHCOEAHHEHHE, CIIH B IIpHOOpe 60-
nee 15 cexkipm.

YcTraHOBKA ABYX IPHOOPOB «Ha CIEMNKE» AOITYCKAETCS B ITPeeiaX OJHOIO ITOMEINEHHS
HIIH B TOM CIIy4yae, KOrJa ITOCIIEAVIOMIMH IMPHOOP YCTAaHABIIMBAETCS BO BCIIOMOraTeIbHEIX ITOMeE-
IeHISIX (KOpHAOpax, KIaJOBRIX H T. [.). JITHHA CIIeNKH He JOKHa IIPeBHIIIaTh 1,25 M.

PacnmpuTenbHeIH 0aK YCTaHABIMBAIOT IPH HEOOXOAHMMOCTH B HAMBEICIIEH TOYKE CH-
CTeMBI OTOIUIEHH S, OOBIYHO Ha YepJaKe 3JaHH, B CIIEI[HaIbHOM OOKCe Ha YepJauHOM IePeKpHI-

THH HJIM Ha JIECTHHYHOH KIIETKE.

3aoanuA:

3aoarue Nel

OCVILECTBHTH KOHCTPYHPOBaAHIE OJHOTPYOHOH BEPTHKAIBLHOH TYITHKOBOH CHCTEMBI BOJ SI-
HOI'O OTOIUIEHHS C IIEHTPAITH30BAHHBIM TEIIJIOCHAOKEHNEM OT TEIUIOBELIX CETEH ITPH HE3aBHCHMOH
CXEME IIPHCOEMIHHEHN S CHCTEMBI OTOIUIEHHS K HUM C IIPHMEHEHH EM HIKHEH Pa3BOJIKH MarucTpa-

JIeH JUIS CeKITHH 3IaHH .

3aoariie Ne2
OCVILECTBHTH KOHCTPYHPOBAHIE OJHOTPYOHOH BEPTHKAIBLHOH TYITHKOBOH CHCTEMBI BOJ SI-
HOI'O OTOIUIEHHS C ECTECTBEHHOH ITHPKYIIIIHEN C IIPHMEHEHHEM BEPXHEH Pa3BOIKH MarHCTpaleH

JIL CCKITHH 3dHITA.

K OHMPOJIbHbBIE 601POCHI.

1. HazoBHTE IIPHU3HAaKI I{HE],CCH(bI]I{EH_[I]II CHCTCM BOASHOI'O OTOINNICHIA.

2. Oﬁﬂp}"ﬂﬂEﬂH{IE H HpIIﬁGpBI:. HCIIOJNIb3YCMbBIC B CHCTCMdX BOAJAHOI'O OTOILICHHA, H HX
Ha3HaYcHIIC.

3. Kaximm ﬂﬁp&BGM IIPOH3BOAHTCA BO3YXOYAAJIICHHE H3 CHCTCMbI BOJAHOI'O OTOIJIEHHST?

4. JIns yero mnmpegHasHauYeH pacMpHTeNbHBIN 0aK H KaK OH YCTPOEH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ipakmuueckaa paboma Ne3. Tennoeou pacuem cucmemsl ONONJIEHUA

HEJH: . HpHGﬁpECTH HABBIKIH TCILIOBOI'O PACHUCTA CHCTEM BOJAHOI'O OTOIUICHHA AHIIBIX 3/0d-

HHIL, ITog00pa HeOOXOMHMBIX K YCTAaHOBKE OTOITHTEIBHBIX ITPHOOPOB.

OCHO6bL MeopuiL:

[{enp pacyeTa COCTOHT B BEIOOPE MAPKH OTOIMHTEILHOIO IMPHOOpa H €ro pa3sMepoB (HIIH
KOIIHMYECTBA CEKIHIL B HEM) JIJISI KaKJOrO H3 OTAIJIMBaeMbIX ITOMENIEHHIT 3aHHI IS 3aIIPOESKTH-
POBAHHOH CHCTEMBI OTOIIEHHS.

CpeIHssI TeMIlepaTypa OTOIHTEIbHOr O ITpHOopa

i'C“F":(‘rr—l_ fﬂ ] ’lﬁz

rje {r — TeMmeparypa IogaBaeMoH (ropsuei) Bojsl, °C;
to — TemrrepaTypa oOpaTHOH (0XnmakaeHHOIT) BojeI, to = 70 °C.

CpeIHss pacdeTHas pa3HOCTh TEMIIEPATYP JJII OT OITHTEIIFHOIO IpHOOpa

At=1t,—t,.

TermmoBon nmotok Q3, BT, OoT TpyOOIIPOBOAOB, ITPOXOASIIIX B IIOMEIIIEHHH,

Qﬂ :E(QEI'.;E)-I_E[{}.'T l'rl'}

Ile B U QI — TEIUIOOTJauya 1 M BepTHKAILHOIO H TOPH30HTATbHOI0 HEH3OIMHPOBAHHOI O
TEIIONPOBOJIa COOTBETCTBEHHO, BT/M, AL IOIHITPOITITIEHOBEIX TPYO MOKHO OIPeAeTIHTS 110 |2,
TaOmmia 29|, s cTanbHBIX — 110 |9, Tabmmia [1.22].

TpebyeMas TerrooTgaya OTOIMHTEIBPHOIO ITpHOOpa B OTaryIMBacMoM IToMeIeHHn Q1. BT,

OIpeeIsieTc A 1Mo (popMylie

Q1 — (Qd, _O‘QQE- ]ﬁlﬁl

rae Pl — ko3 pHIHEHT yUeTa JOIOITHHTEIBHOIO TEIJIOBOIO ITOTOKA yCTaHABIHBAaeMbIX
OTOITHTENIBHBIX IIPHOOPOB 3a CUeT OKPYITIEHHI CBePX PacyeTHOH BeJIHYHHEI, IIPHHHMAaeMBIH 110 |3,
Tabmma M.1];

B2 — xoa(raIHeHT y4eTa JOIOIHHTEIBHBIX ITOTEPh TEIIOTH OTOIMHTEIBLHBIMH ITPHOO-
pPaMIH, PacIiooKeHHBIMH Y HapYKHBIX OI'paskKJaroIHX KOHCTPYKI[HIL, ITPHHIMAEMEIH 110 |3, Tal-

nmia M.2].

rT L

AOKYMEHT NOONVCAH roK (Teruroor1aya) OTOIMHTEIBHOTO IIpHOOpa

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3adanun:

3aoarue Nel

OmnpeAeliTh KOTHYECTBO CEKIMH YyTr'YHHOro pagnaropa 2KII1100-90-500 gis ogHOTPYO-
HOH CHCTEMEBI BOASHOIO OTOIUIEHHS C HIJKHEH Pa3BOJKOH H HCKYCCTBEHHOH IHPKYIIAIIHET, YCTa-
HOBIIEHHOI'O B HUIIIE HAPYKHOH CTEHBI I10JI OKHOM B HEYITIOBOH JKHJIOH KOMHATE. IIOTePH TEIUIa
Kitoi KoMHaTeI Q4 = 1270 Br. TeMriepatypa BOAEI B ITOJAFOIIEH MarucTpaid tr = 95 °C, Temrie-
parypa obparHon Boael to = 70 °C. JimHy croska miaMeTpoM 20 MM IIPHHSTH PaBHOH 2.8 M,
CYMMAPHYVIO JJIMHY ITOABOAKH K IIpHOOpaM guaMeTpoM 20 MM — paBHOH 1,2 M, JJIHHY 3aMBIKAO-

II[er0 y4acTKa MOABOAKH JHAMETPOM 15 MM — paBHOH 0,5 M (TEIUIOIIPOBO/EI CTalIbHEIE).

3adarue No2

OnpenemuTs KOIMHYECTBO CEKINMI YYT'YHHOro paguaropa 2KO60II mamsg apyXTpyOHOH CH-
CTEMBI BOJSHOT'O OTOIUIEHHS C BEPXHEH PA3BOAKON H HCKYCCTBEHHOH IIHPKYIISIHEH, YCTAHOBJIIEH-
HOI'O OTKPBITO V HAPYKHOH CTEHBI I10J] OKHOM B YITIOBOH KHIJIOH KOMHATE, IOTEPH Terula KON
KOMHATHEL Q4 = 1680 Br. TemMmeparypa BOALL B IIOAArOIIEH MarucTpaid tr = 95 °C, temrieparypa
oOpaTtHoH BOAHI to = 70 °C. JIMHHY CTOSKOB AHAMETPOM 20 MM IIPHHATH PABHOH 5,2 M, CyMMap-

HVIO JUIHHY ITOJBOAKH K ITpHOOpaM JHaMeTpoM 15 MM — paBHOM 1.4 M.

3aoarue Ne3

OmnpeaenmTh MapKy CTAJILHOTO ITaHeIIbHOT O paguaropa JIK-11 s oqHOTpYOHOH CHCTEMEI
BOJISTHOI'O OTOINIEHHS C BEPXHEH Pa3BOAKOH M HMCKYCCTBEHHOH I[UPKYIIAIHEN, YCTAHOBJIEHHOIO
OTKPEITO YV HAPVYKHOH CTEHEI ITIOJ OKHOM B KYXHe, ImoTepH Tervia KyxHH Q4 = 1150 Bt. Temrepa-
TYpa BOAEI B IOJArOIEN Maructpaii tr =105 °C, temrieparypa odpatHoH Bogrl to =70 °C. {nmnHy
CTOSKA JHaMeTPoM 20 MM IIPHHATH PaBHOH 2,7 M, CYMMapPHYVIO JIIMHY ITOJIBOAKH K IIpHOOpaM JHa-
MeTpoM 20 MM — paBHOH 1,1 M, IIIMHY 3aMBIKAQIOIIEr0 YYACTKA ITOJABOAKH JHAMETPOM 15 MM —

paBHOI 0,5 M (TEIDIONPOBOABI CTaIIbHBIE).

Koumponosrsie éonpocel:

1. Kakne ocHOBHBIE TPeOOBAaHHS IIPEABIBILIIOTCS K OTOIIHTEIIBHBIM IIpHOOpam?
2. Kakue orormresbHble IIPHOOPEI YCTAHABIHNBAKOTCS B KHIIBIX 30aHHSIX?

3. I'me pasMeIarT OTOIHTEILHBIE IIPHOOPEI?

4. Kaxum GﬁpﬂBGM YHHTBIBAIOT JOITIOJIHHTCIIBHBIC (IJEI,KTGPLI: BIIHATOITHE Hd TCIJIOOTAATY

LOKYMEHT MOANMCAH
SNEKTPOHHOM NOAMUCHIO
CepTuchvkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ipakmuueckana paboma Ned. Koncmpyupoeéariie cucmem 6eHmMUIAUUU

HEJH:.' HpHGﬁpEGTH HABBIKI ITPOCKTHPOBAHHA CHCTCMEBI eCTEeCTBEHHOH BBITSDKHOH BEHTH-

JIATTHIL.

OcHoébl meopuu:

B KaHAJIBHBIX CHCTEMAX €CTECTBEHHOH BBITSDKHOH BEHTHIISAIHH BO3AYX IIEPEMEINAETCS B
KaHallaX M BO3AYXOBOJAAX IO ACHCTBHEM €CTECTBEHHOIO JaBIEHHS, BOSHHKAIOIIETO BCIEACTRHE
Pa3sHOCTH JaBJIEHHI O0lee XOIOAHOI'O HAPYKHOI'O H TEIUIIOTO BHYTPEHHETO BO3YXaA.

B XIWIBIX 3JaHHSIX CHCTEMA €CTECTBEHHON KaHAJIbHOH BRITSKHOH BEHTHIISIIHH YCTPaHBa-
€TCS C IMIPHMEHEHHEM BEPTHKAIIBHBIX BHYTPHCTEHHBIX HJIH IIPHCTABHBIX KAHAIIOB C OTBEPCTHSIMI,
Ha KOTOPBIE YCTAHOBJIEHEI KAIIO3HITHBIE PEIETKH, I'OPH30HTAIBHEIX COOPHEIX BO3IYXOBOIOB H
BBITSDKHBIX ITAXT (TTPH HeOOXOAHMOCTH YCHIIEHH I TSTH JOIIOIHHTEIIFHO YCTaHABIHBAIOT Ae(leK-
TOD).

Bo3ayx yaansgeTcs U3 IOMEIEHHH ¢ HAaHO OB IIIM BEIAEIIEHHEM BpeHOCTEN. [[J1S 3TOro B
KaXI 0 KBapTHpPe (JoMe) IMpelycMaTPHBAIOTCSI BRITSKHbBIE KaHalIbl H3 KyXHH, BAHHOH KOMHAThI H
TyaJIeTa WIH COBMEINEHHOIO CaHy3lIa. B IIpeenax oaHON KBapTHPHI JOITYCKAETCS OCVYILECTRIISTE
yIaJIeHHE BO3AyXa OJHHM KaHAJIOM C ITOAKITIOUYEHHEM K HEMY CIIEAYIOIIHX ITOMEIIEHHH:

— KYXHS 1 BaHHAsT,

— CaHVy3€ell H BaHHAas.

B xkBapTHpax nmpeaycMaTpHBAETCSI HEOPraHH30BaHHBIH IIPHTOK BO3AYyXa — Yepes HEIUIOT-
HOCTH B OI'pakKJarOIIX KOHCTPYKITHSIX H OTKPBITHIE (POPTOUYKH.

BEITSKKA IIPOM3BOAUTCS UePe3 KAIFO3HIHEIE PEIIETKH, YCTaHABIIHBAEMEBIE Ha PACCTOSIHHH
0,2-0.5 M or moTonka. MHHHMaIbHAas BEICOTA BEIOpOCaA BO3AYXa HaJ KPOBJIEH JOKHA COCTaB-
JISTH. TPH CKaTHBRIX KpbeIilax — 0,7 M, HO He Oojiee yeM Ha 0,5 M BBIIIE KOHBKA, ITPH IIOCKHIX
KpbIInax — 0,5 M.

B KIIBIX 3JaHHSX C KHPIIHYHBIMH BHYTPEHHHMH CTE€HAMH BEHTIUISI[HOHHBIE KaHAaJIbl
yCTpaHBaIOT B TOMIE CTeH (PHCYHOK 7.1, a) MM B 6opo3ax, 3aelIbIBaeMbIX INIHTaMH (PHCYHOK
7.1, 6). PasMephl KaHAJIOB B KHPITHYHBIX CT€HAX IMPHHHMAIOT KpaTHBRIMH pa3MepaM Kupirya (140
x 140 v, 140 x 270 MM u T. 1.). PaccTosgHIe MeXK Iy COCETHHMH BBITSKHBIMH KaHalIaMH H TOJI-
II[HHA CTEHKH KaHala JOJDKHBI OBITh He MeHee 140 MM, MeXIy KaHAJIOM H IBEPHBIM ITPOEMOM —

He MeHee 410 MM. B HapyKHBIX CTeHaX KaHalIbl HE YCTPaHBarOTCH.

OOKYMEHT noanncAH .
INEKTPOHHOW NOAMACHIO OTYHBIX CTCH YCTPAHBAIOT IIPHCTABHBIC KdHAJIBI

Ceptucukar: 12000002A633E3D113AD425FB50002000002A6 _
Bnapeneu: LWebayxoea TaTtbAHa AnekcaHgpoBHa HbIM PaSMCPOM 100 > 150 MM, KOTOPBIC OOBIMHO

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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KOOETOHHEBIX IUIHT TOIIMHOH 35—40 MM. IIpHcTaBHBIE BO3AYXOBOABI, KaK ITPAaBIIIO, ITPH-
CTpaHBarOT K BHYTPEHHIM CTPOHTEILHEIM KOHCTPYKIISIM. B ciryyae pasMeEIleHHs ITPHCTaBHBIX
BO3JIYXOBOJOB Y HapyKHOH CTeHBI (PHCYHOK 4.1, I') MeXKIy CTeHOH H BO3TYXOBOJOM OCTaBJISIETCS
BO3JIYIIIHAS IIPOCIIONKA He MeHee 50 MM WIH JellacTCs YTEIUIEHHE C IEIBI0 HeJOITYINEHHS OXIIa-

AJNCHIA BO3AYXd H, KdK CIICICTBHE, CHHKCHHA I'PABHTAIIIIOHHOI'O JdBJICHHA.

a)

240,040, 270

1T 1T 1 ‘g/

THY

140,

B)

Prcynok 4.1 — KOHCTpyKIIHSA BEHTHIISIHOHHEIX KaHAIIOB

3a0ariAa:
3aoarue Nel
BEIOTOTHHUTE ITPOEKTHPOBAHHE CHCTEMBI KaHAJIbHOH €CTECTBEHHOH BRITSLKHOH BEH TSI

AILL JBYXI3TAaAKHOI'O KHPIIMYHOI'O KHJIOIO JOMA, IUIaH IICPBOI'O 3TdKa KOTOPOI'o ITPEACTABIICH Ha

PHCYHKE 4.2.
—%
2
%
'k
ANOKYMEHT nNoanncAH . i 4370 I
AINEKTPOHHOW NoAannchblio AL ‘
Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoBa TaTbAHa AnexcaHapoBHa ) 3TaXKa JBYXATaKHOTO JKHIIOTO JOMa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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[IpHHATE, YTO CaHy3elI BTOPOIO ATaka paclioiaraeTcs HajJ HIDKHHM, KYXHSI Ha BTOPOM
3Ta’ke OTCYICTBYET. BEICOTY 3Taxa IIPHHATE PAaBHOH 3 M, TONIIHHY YePAAYHOI0 IIEPEKPBITHS —
0,3 M, BRICOTY YepZaka — 1,8 M, TOIIIHHY YePAaYHOTr O ITOKPEITHS — 0,4 M. BEIYEPTHTE CXEMY BEH-

THIILIHH CO BCeMH HeOOXOIHMBIMH 3I1eMEHTAMI.

3adarue No2

BBOTOIMHUTE ITPOEKTHPOBAHHE CHCTEMBI KAHAIIbHOH €CTECTBEHHON BRITSDKHONH BEHTIUISIN
JUL IBYXATAKHOI'O KHMPIIMYHOI'O KIIOTO JIOMA, TUIAH IIEPBOrO ATa’ka KOTOPOro IPeJCTaBIEH Ha
PHCYHKe 7.2, IJIs coy4asl paclionokeHHI KyxHH (TmomeleHHe 102) Ha MecTe cItalbHH (TTOMeIle-
HHe 103). [[pHHATH, YTO caHy3elI BTOPOro 3Taka paclioiiaraeTcs HaJl HHKHHM, KyXHS Ha BTOPOM
3TaXe OTCYTCTBYeT. BEICOTY 5Taka IMPHHATH PABHOH 2,8 M, TOIMIHHY YePAAYHOIO IEPEKPBITHI —
0,2 M, BRICOTY UepJiaka — 1,0 M, a TOIIIHHY YepAayHOIr O ITOKPRITHSI PaBHOMH 0,3 M.

BLI‘IEPTIITL CXCMY BCHTHIIALIHI CO BCCMIL HeOOXOAHMBIMH 3/IeMEeHT aMH.

Konmponousie sonpocet:

1 KakumM obpa3oM yCTpaHuBaeTCs CHCTEMA KaHAIIbHON €CTECTBEHHOH BRITSLKHOH BEHTUIIA-
ITHH?

2 KakoBEI pa3sMepEI KaHAJIOB B KHPITHYHBIX CTEHAX?

3 B KakHX IMOMEIEHHX KIIBIX 3JaHHH B IIEPBYIO OUEPEAD IIPEAYCMATPHBAIOTCS BBITSIK-

HBIC KdaHAJIBI H HD‘IEMY?

4 HazHaueHIe I[E(bHEI{TGpGE:, BBITSKHBIX ITTAXT, KaTFO3HHIHBIX PEILICTOK.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ilpakmuueckaa paboma Ne3. Boioop ceueHUA Kabensa no 0onycmumomy moky

(nazpesy)

Ilens: Hayuurhcs BRIOHpATh ceueHHe KaOens IJIs JIMHUH 3JIEKTpoIepeaay ITMTaHH S TSTO-

BBIX ITOJICTAHLIHIL ITO JOITYCTHMOMY TOKY (HarpeBy).

OCHO6bL MmeopuiL:

[IpoekTHpoBaHHe KaKHX-THOO AIeKTpoceTeil OBITOBOIO IIH ITPOMBIIIUIEHHOIO Ha3Haye-
HISI HEOOXOMMO HAUHMHATh C pacueTa IOAXOMSIIErO ceueHH Kabems, OT 3TOro IapaMeTpa 3aBH-
CHT OYEHh MHOI'OE, H B IIEPBVIO OUEPEIh - HAJEKHOCTH H paboTOCIIOCOOHOCTEH 3IEKTPOCETH.
HackombKo XOPOoIIo IIpOoCUNTaHa 3IEKTPOCETh H HACKOIBLKO IPAaBHIILHO MTOAOOpPaHHO CEUYEHHE Ka-
OelIs 3aBHCAT IIOTEPH MOIIHOCTH B ITPOEKTHPYEMOH CETH, KOTOPBIE OBIBAIOT JOCTAaTOYHO 3HAYH-
TEIBLHEL, €CIIH HEIIPaBIIIFHO BEIOpaTh ceueHHe Kabensd. [IoMIMO 3TOro, CYIIECTBYET BEPOSITHOCTE
reperpepa Kabemnsa H ero paspylleHHE.

['TaBHBEIMH KPHTEPHSMH, KOTOPHIE YUHTBHIBAIOTCS BO BPEMS IIPOEKTHPOBAHH S H IT0A00pa
CEUEHHS, HTO BeJIMYHHA TOKOBOH HAIPY3KH, HAIIPSDKEHHE CETH, MOIITHOCTD ITOTPeOHTEILS BIIEKTPO-
sHepruu. [IpoeKTHpOBaHHE BIIEKTPOCETH M BBRIOOpP KalOelleH BCerjga HauMHAECTCSI C OIPeleIeHHS
CBOHCTB 3IeKTPOo0OOPYAOBAHHS, KOTOPOe OYAEeT HaXOAHTLCSA B ATOH CETH H IOTPeOIISITh IEKTPO-
3Hepruro. Ecim Ha yyacTKe ceTH OYAET HaXOMHUTECS HECKOIBKO ITOTPeOHTENEH 3IIEKTPHYECTRA, TO
IUIsI BEIOOpa cevyeHHs Kabems AJ1d JaHHOI'O y4acTKa HX MOIIHOCTH CKIIaAbIBarOTCA. I1ocie ornpee-
JIEHH S ITOTPeGIIsIeMOH MOIITHOCTH 15 KaKJI0TO Y4acTKa IPOEKTHPYEMOH CETH, PaCCUHTHIBAIOT J10-
ITYCTHMYK TOKOBYIO HarpysKy. I pacueTa Harpy3KH, HCIIOIb3YeTCS YIIPOINeHHas opMyia, B
KOTOPOH HAXOIHUTCS HAIIPSCKEHHE CETH H MOIITHOCTH ITOTPeOIeHH S 11 JAaHHOI'O YYaCTKa CETH.

[Iocne rmpocyeTa TOKOBOH HAarpy3KH H OIpelelIeHHS e€ JIIHTEILHOCTH, HeOOXOIHMO BHI-
SICHUTB YCIIOBHS, ITPH KOTOPBIX OVIET HCITOIB30BATECS AIIEKTPOCETh, TEMIIEPATypa U CIIocod IIpo-
KIIaJKH 3IeKTPHYEeCKOH CETH (OTKPBITHIN HIH 3aKPhITHII).

[Iocne Toro, KaxK JOITyCTHMEII TOK H BpEMS HaIPY3KH ITPOCUYNTAHBI, YUTEHEI YCIIOBHS 3KC-
IUIyaTalH H IIPOKIIAJKH EKTPOCETH, MOKHO HavyaTh BRIOOP ceueHHs Kabend. Beibop xabernnen
3JIEKTPOCETH OCYINECTBISETCS IO TaOIHI[aM A TEILHOTO JOIIYCTHMOI O TOKa Har py3KH, TA¢ ITpH-
HIIMAETCS BO BHIMAHIE H CITOCO0 ITPOKIIaaKH Kadernen. KoOHeYHO, OCTaTOYHO CIIOAKHO IT000paTh
KaOelnb, TOUYHO IMOAXOMSIIMI PacCUeTHOMY TOKY Harpys3KH, B IIOJOOHBIX CIyYasxX ceueHHe KaOeld

Bcerga OepyT ¢ 3aIacoM.
AOKYMEHT NMOAMNUCAH

ANEKTPOHHOM MOAMUCKIO pcaatii JOIIKHO OBITH TaKIM, YTOOBI ITPOBOd4 HE
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 _ 6 -
Bnapeneuy: LHlebayxoea TaTtbAHa AnekcadgpoBHa HOM PaOO™EM H I10C/IEaBaPHHHOM PEKHME.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Br10op ceueHMs IMpOBOJHHKOB IT0 HarpeBY CBOIHTC S K CpaBHEHHIO PaCUETHOTO TOKa Ip, A,
C IJIMTEINBLHO JOITYCTHMBIMH TOKAMH HarpyskH Imor, A, IS CTaHAAPTHBIX CEUYEHHI C YUETOM
MapKH KaOelrsd 1 TeEMITEPATYPHBIX YCIIOBHH

[ il:mn KK,

rae KT - monpaBoyHBIH TeMIlepaTypHBIH KO3() (PHIIHEHT, BBOJIHMBIH, €CIIH TeMIlepaTypa
3eMIH oTiH4aeTcd oT +15 0C, a Bozayxa - +25 0C (IIYD, uznanme 7, tabmuia 1.3.3);

KII - mormpaBouHEIi kK03()PHIMEHT Ha ITPOKIIAIKY, BROIHMBIH, €CITH KOITHYeCTBO paboTa-
IOIIHX PSAI0M KaOelnel OoIbIle OTHOTrO, T.K. YXYAIIAKTCA YCIOBHI HX oxmnaxaeHN (1IVD, n3na-
HHe 7, TaOmmia 1.3.20).

PacueTHBIH TOK B JIMHHH B ITOCIIeaBapHITHOM pekKHMe (paboTa ojfHOro kabeis) Ip, A, onpe-
TEeTIsIeTCs 110 opMyTIe

— .
J3-U,

le
PacuéTrHas 1momHass MOIHOCTh IMpHEMHHKa SPKBA, onpepensiercs mo Gopmyiie

Sp = ZSIH‘L 2

n=I1

rae SHn- HoMiHaIpHAS MOMHas MOIMHOCTE N-TO IMIPHEMHIKA, KBA.

3a0aHuA:

3aoarue Nel

BriGpath ceueHHe Kalells JIJI JIMHHI AlIeKTpoIrepefad MHTaHHS TSTOBBIX ITOACTaHIIHIT ITO
JOITyCTHMOMY TOKY (HarpeBy).
[TpoaHamM3HPOBATH MPOJAEIAHHYIO PaboTy.

CxeMa ITHTAaHHS TS OBbIX ITOACTAHLII IMPpEACTAaBIICHA B COOTBETCTBHH C PHCYHEKOM.

[1I1] 1112

—— ‘

/ TITI TI12
| [
NOKYMEHT MNOAM1CAH >
3NEKTPOHHOW NOAMUCLIO k2 ‘
Ceptucmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lle6ayxora TatbaHa AnekcangpoBHa oHzKaroren rmogctaniwd 11111 mo gsym xabern-
NeiicTeitTeren: ¢ 20,08.2021/no 20.08.2022 asl roacTaHiisa 1112 rmiTaeTcsa OT ITOHHKAIOIEH
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CepTtudmkar:
Bnageneu;

rrofpcraniuu 11112 rmo ogHomi BosayiuHon THHUH 1B. Tsaroseie mogctaniu T111 u T1I2 coeamHeHsl

OHHOYHEIM COeJHHHTEIIBHBIM KaOeleM (HPII pElCIIéTE MOIIIHOCTEH TSTOBBIX ITOACTAHI[HI HE YHH-

THIBATh).

HMcxomHble qaHHBIE I pacyéra, BRIOHPAIOTCSI B COOTBETCTBHH C ITOCIENHEH (PO B

TIOPSIKOBOM HOMEPe IO CITHCKY, B TaOmmHile 1.

Tabmiia 1 McxomHele JaHHEBIE IS pacuéTa

E Tsropas moactamms T1I1 | Tsaroeas mopcranimsa T112 | & é E S
L3 I I S L E § =
i A, o~ S A, < S E % = O
| & |52 = ) S 2 = | B |2 | B2%
= 5 R < E S <q Q E o Y E = = = % 2
: | S5 EH|ESs4| g | EF|ESS| g |BolEEg Ecz
= | oo | 22| EEX = S| BB . 2 ggtﬂnggt
| €8xl on| 8 2T o= e s < | 55 S = m A X F B
- c | © & ZA = o 5 S Hwn 25| 88 |8 O 2
- 5 D B2l B a@ — = T A — < o 2 8 =
o | § & = 5 S = o & = 5 = | = 25 |a " = & 2
= 28 3 B | & 25 g o | & s = =
= (EFIEET|E O|EFIEETE O|E I -
S e
= |2 [Fg |2 |[&€ |Fg |2 |7 |H :
1 14 160 0,970 S 160 0,990 1 10
2 14 160 0,975 S 250 0,985 1 9.5 ,
3 8 250 | 0980 | 2 400 [ 0980 L5 9 S S
2 8 250 0,985 2 630 0,975 2 8,5 <
5 10 5 400 0,990 1 1000 | 0,970 2.5 8
6 10 400 0,970 10 160 0,990 3 7.5
7 7 630 0,975 10 250 0,985 3.5 7
8 7 630 0,980 2 400 0,980 4 6,5
9 4 1000 | 0,985 2 630 0,975 4,5 6
0 2 1000 | 0,990 2 1000 | 0,970 5 3.5

IIpu Be1OOpe Kabenel U IMTPOBOAOB IIPHHATE:

- JUI He YETHBIX BapHAHTOB TEMIIEPATYPY CPebl IPH IMpoKIagke B 3emie +200C u pac-

CTOSIHHE MeXay Kabermsavu 100 MM, IIpH IIPpoKIIagke B Bo3Ayxe +350C,

- 11 YETHBIX BapHAHTOB TeMIIepaTypPy cpelbl IIPH IMpoKIafke B 3emie +250C H paccTos-

HHe Mex Iy KaGemsmu 200 MM, ITpH IIPOKIIaAKe B Bo3ayxe +300C.

K OHMPOJIbHbBIE 601NPOCHL.

1. C 4yero HauUMHAETCS ITPOEKTHPOBAHHE BIEKTPOCETEH?

2. I'maBHBIe KpHTEPHH BRIOOpa ceueHH Kaders.

3. Kak ocyimecTBisgeTcs BEIOOP ceueHHI KaOels Mo JOITYCTHMOMY TOKY (HarpeBy)?
NOKYMEHT NOANMCAH

Nencreutened: ¢ 20.08.2021 no 20.08.2022

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa
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IIpakmuueckaa paboma Ne6. IlpoeepKa 6 blOpAHHOZ0 CeUeHUA KADe/l no 00nyCMUMOIL

nomepe HANPpAHCEHUA

Ilens: Hayunthes MpoBEpSTh BEIOpPaHHOE ceueHHe KaOels JIMHHH 3IIeKTpollepeay I1o J10-

ITYCTHMOH ITOTepe HaITPSDKEHHS.

OcHO6bL meopulL:

[ToTeps HanmpspKeHH A 00YCIOBIeHa IMaJcHHeM HaIPSKEHH S B KaOeIsIX, COeTHHSIOIIIX HC-
TOYHHK TOKa C IToTpedurteneM. OHa He JOIKHA ITPeBRINATh 10% HOMHHAILHOTO HAITPSDKEHHS HC-
TOYHHKA 3IeKTpoIrmTannd. CedyeHe KabOelneH 1Mo IoTepe HAITPSLKEHH S IIPOBEPSIIOT ITPH ITPOEKTH-
POBAHHH 3JIEKTPHYECKHX CETEH, ITHTAOMHX SIEKTPOITPHEMHHKH ITPOMBIIIUIEHHBIX ITPeIITPH STHI,
TPAHCIIOPTA, KPYITHBIX KIUIBIX H OOIIECTBEHHBIX 3MaHHI H T. II.

Haumydrinie yciIoBHS SKCIUIYaTal[HH SIeKTPOITPHEMHHKOB OB OBl ITPH HOMHHAIIBHOM
HaIpsDKEHHH Ha HX 3aKHMaX, HO Ha IPAaKTHKE 3TO HEBBIITOIHNMO, TaK KaK KadeimH 00j1afaroT He-
KOTOPBIM COIIPOTHBIIEHHEM H ITPH IIPOTEKAHHH ITO HHM 3JIEKTPHYECKOr O TOKA ITPOHCXOIUT IIOT eps
HAIIPSsDKEHHS, II03TOMY HaIIpsDKeHHE B KOHI[E IMHHH OyIeT HIKe, YeM B Hauane. [[oBBIIlleH e HITH
CHIDKEHHE HAIPSKEHHS Ha 3aKHMax 3JIEKTPOIPHEMHHKA, 110 CPaBHEHHIO ¢ HOMHHAJIBLHEIM, ITPH-
BOJIHT K VXYALIEHHIO €0 PaOOTHI.

HarprmMep, A7 ITPOMBIIIUIEHHOT O TIPEIIPHATHS 3HAUHTEIFHOE TIOBBIIIEHHE HAITPSDKEHI S
B OCBETHTEJIbHOH CETH CBS3aHO ¢ SKOHOMHYECKHM YIIepOOM H3-3a HEOOXOMHMMOCTH YaCTOH CMEHBI
TIeper OpeRIINX J1aMIl. [ [OHIKEHHOe, TT0 CPAaBHEHIIO ¢ HOMHHAIILHEIM, HAIIPSDKEHHE B OCBETHTEJIb-
HOH CeTH IIPOMBIIIUIEHHOIO IMPEMITPHATHSA MOXKET ITOCITYKHTh IIPHYHHOH CHIKEHHS ITPOH3BO/IH-
TEIIBHOCTH TPYAa H3-3a HEJOCTATOYHOH OCBEIEHHOCTH PabOUYHX ITOBEPXHOCTEH.

CedeHHe IIPOBOAHHKOB JTHHHI 3TIIEKTPOIIepeJaul JOIKHO OBITH TaKHM, YTOORI ITOTEPA
HaIpsDKEHHS B JIMHHSIX HE ITPeBBIIIaia YCTaHOBIIEHHEIE ITpeAeibl. JJoImycTIMAasI ITOTepsI HaITpsi-
’KEHHE B JIMHHH 3JIEKTPOIIEPeaay IHTAIOIIEH TArOBBIE ITOACTAHIIHH coCcTaRIsIeT 10% or Us.

[Torepsa HanpskeHH A B mTHHHH AU, B, ormpeiensercs mo popMynaM
AU =31, -(R-cosg+ X -smg)

re lpy - PACYETHLIN TOK B IIMHHH B HOPMATBHOM PEXKIME, A |
R- aKTHBHOE COIIPOTHBIIEHHE JIMHHH OT HCTOYHHKA IIMTAHHS JO TOYKH KOPOTKOTO 3aMbI-
KaHHI, OM,

NOKYMEHT DDﬂﬂHCﬁH . OT HCTOUHHKA ITHTAHHA J0O TOYKH KOPOTKOI'O
QNNEKTPOHHOW NMoAarnncbio
Ceptudurar: |1 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Pac4y&THBIH TOK B IMHHH B HOPMAJIIbHOM peKHME Ipn, A, OlpeaensgeTcs Mo ¢opMyIie

I'Jle nk- KOMYeCcTBO KadeleH B JIMHHIH., IIIT.

AKTHBHOeE COITPOTHBRIEHHE ITHHHH R, OM, ompeiensieTcs 1mo ¢ opmyie
R=R_ I

rre Ro - YACIIBHOC dKTHBHOC COIIPOTHBIICHIIC JOTHHH, OWKI&I:,
| - pmHa MHHHH JJICKTPOIICpEdat, KM.

HMHAyKTHBHOE CONMpPOTHBIIEHHE MHHHH X, OM, OIpeensercs 110 (opMyJIe
X=X,"1

riae Xo - YACJIIbHOC HHAYKTHBHOC COIIPOTHBIICHIC JOTHHH, OM/KM.
Y IenmbHOe aKTHBHOE COIIPOTHBIICHHE JIMHITH 3dBHCHT OT MATCPHalIad, CCUCHITA H AJIHHHEBI
JTHHHH. Y JEIIBHOE HHAYKTHBHOC COIIPOTHBIICHHC ITPOBOJ OB EGBI[}"U_[HGfI JIMHHH TAaKXKE 3aBHCHT

OT cItoco0a IMOABECKH H JJIS €0 QIIpEACIICHHA BBOAAT CPEAHES I'COMETPHYCCKOC PACCTOAHHH

MEKIY ITPOBOJaMH.

3aoanuA:

3aoarue Nel

[IpoBepuTh BEIOpaHHOE ceyeHHe Kalells JIHMHHIM 3IEKTPOoIepeaay I10 JOIIYCTHMOH IIOTEPE
HAaITPsDKEHHAL.

[IpoaHamm3HpoBaTh MPOACIIAHHYIO PadoTy.

HeoOxoauMele JaHHBIE U1 pacuéra OepyT e U3 IIPEABIAVIIEH IIPaKTHYe CKOH padoTh Nel .
[Ipu BEIOOPE HHAYKTHBHOI' O COIIPOTHRIIEHHS TOIIBIX ITIPOBOAOB ITPHHATE CPeIHEE TeOMETPHUECKOE

PaACCTOSHIE MEKAY ITPOBOAaMH I BapHaHTOB Nel-5 - 2000 nv, 11 BapHaHTOB Ne6-0 - 2500 mvm.

K OHMPOJIbHbBIE 601NPOCHI.
l1.K HEMY IIPHBOJHT OTKIIOHCHHE HAIIPAKCHIT Ha 3d A MAX BHEI{TPDHPHEBIHIII{H OT HOMI-
HaJIbHOI'O 3HAYEHHI?

2. OT 4yero 3aBHCHT ITIOTEPS HAIPSDKEHHS B KaOelIsax?

3. Kak ocyinecTeisgeTcs IpoeepKa Kadels o JOIIYCTHMOH ITOTePe HaIIPsDKeHI?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ipaxkmuueckasa paboma Ne7. IIpoeepKka ceueHua Kabens no mepmuteckoil CmoiKo-

cmiu

Ileny: HayuuThbCs NMPOBEPSTH BRIOPAHHBIN KaOelnb JIMHHHM 3IIEKTPOIlEpeaayd 110 TEpMHYE-

CKOH CTOHKOCTH.

OcHO6bL meopulL:

Kabem 1 MMHEI BEIOHPAOT 110 HOMHHAIIFHBIM ITapaMeTpaM (TOKY H HaITPSKeHHIO ) H ITPO-
BEPSIOT HAa TEPMHYECKYIO CTOMKOCTD ITPH KOPOTKOM 3aMBIKaHHH. [ [OCKOIBKY ITpoIiecc KOPOTKOIO
3aMBIKAHH I KPAaTKOBPEMEHHBII, TO MOJKHO CUMTATh, UTO BCE TEIUIO, BBIAEISAEMOE B IPOBOIHHKE
KaOess, HAET Ha ero HarpeB.

[Ipu mporekaHHH TOKa KOPOTKOIO 3aMBIKAHIS IT0 KaOelsM, HX TOKOIIPOBOISIIHE KIIBI
HarpeBaroTCs, YTO B PAJIe CIIYYAeR IPHBOAHUT K pa3pheIBY 000moueK Kabeneil, pa3pyIleHHIO KOHIIE-
BBIX 3aJIETIOK, IT0Kapy B KaOEIbHBIX COOPYKEeHHSIX H OOIBIIMM MaTepHAIbHEIM ITOTEPSIM. 110BBI-
IIIeHHEe TEMIIEPATYPHI KU Kabejiel IIPH KOPOTKOM 3aMBIKAHHH BEAET K XHMHUYECKOMY Pas3lIOKe-
HHIO H3OISIHH H PE3KOMY CHIIKEHHIO €€ ANEKTPHYECKON H MeXaHHYECKOH ITIPOYHOCTH H, B HTOTE,
- K aBapHH.

MakcHMaJIbHO JOITYCTHMEIE KPaTKOBPEMEHHBIE ITPEBBIIIIEHHS TeMIlepaTyphl IIPH KOPOT-
KHX 3aMBIKaHH X JJIS CHJIOBBIX KaOeneHn 10 10 kB rprHimMaroTcs ¢ MeJHBIMH H alTFOMHHHEBBEIMH
KIIaMH: ¢ OyMaXHOH ITpormTaHHON H3orsauer 200 0C, ¢ MOMMBHHHIIXIIOPHIHOH H PE3HHOBOH
n3ongper 150 0C.

BriOpaHHOe ceueHHe IIPOBEPSIOT Ha TEPMHUYECKYIO CTOHKOCTE OT BO3EHCTBHS TOKOB KO-

POTKOI'O 3daMbIKAHH (TGHLKCI KabOelbHbIe JII]]—I]?]II ITPOJIOKCHHBIX B BEMHE) I1IO YCJIOBHIO

<8

Smin —

e e 2
IJIE Smin- MHHHMAIbHAS IDIOMAAb CEYeHH IT0 TEPMHYECKOH CTOHKOCTH, MM |
Sgor- IDIOIIAIh CEYEHHS BEIOPAHHOT O KaGems, MM-.

MHHHMAIBHO IUIOINALb CEYEHHE TI0 TEPMHYECKOH CTOIKOCTH Smin, MM, OIIPENEISETCS I10

(opmMmyTIEe
lc-:} ' tnp
Smin — C
rae loo - ycTaHOBHBINIEECS 3HAYEHHE TOKA KOPOTKOI'O 3aMBIKAHH L, A
[OKYMEHT MNOAMNWUCAH
SNEKTPOHHOW NMOAMACHIO [KaHHS OT BOZHHKHOBEHH S 10 OTKIIIOUEHHS
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnagenel: | leBsyxosal Tatesna AnekcaniposHa rHrMaeM 0,2 ¢,C - TepMIYECKHH KO3 (D(PHIIHEHT,

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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COOTBETCTBVIOIIHIT Pa3HOCTH 3HAYEHHI TEIUIOTHI, BRIIeIIEHHOH B IIPOBOAHHKE ITOCIIE H 10 KO-
POTKOIO 3aMBIKAHMSL, TSI KaOellell ¢ MeqHBIMHI rtaMu 141 Ac? /MM° |, IskaGelnell ¢ alroMIHH-
eBBIMH KIUTaMH 85 A? /nMM®.

YcTaHOBHBINIEECS 3HAYEHHE TOKA KOPOTKOI'O 3aMBIKAHH L, IIPHHIMaeM paBHOEe TPEX(as-

HOMY TOKY KOPOTKOI'0 3aMBIKaHHA B I;°), A, H omnpefensercs mo Gopmyie

@_ Us
15 T S
N3-Z
I'JIC Z.- TIOIHOE COITPOTHBJICHHE JIHHHIIL, OM.

[TomHOe cOmpoTHBIIEHHE IMHUH OIpeAeiaeTcs ITo popmyse Z, OM

Z=+R? + X2

3aoanuA:

3aoarue Nel

[IpoBepuTs BBEIOpaHHBIH Kalelb IHHHH 3JIEKTPOIlepeaady II0 TEPMHYECKOH CTOHKOCTH.
[Ipoa”HammsupoBars ITpoAenaHHyr0 padory. HeoOxommmele maHHBIE I pacuyéra Oepyrcs U3
ITPEABIAVIIHX ITPAKTHYeCKHX padoT Ned, Ne6. [IpoBepKY Ha TEPMHYECKYIO CTOHKOCTh OCVIIECTB-

JISTh IS KaOelIbHOH JIHHHH B 3eMIIE ITPH KOPOTKOM 3aMBIKAHITH Ha IIIITHAX TSTOBOH ITOJCTAHITHI

TIIl B Touke K1.

K OHMPOJIbHbBIE 601NPOCHI.

1. YUTo nmpoHcXoauT ¢ KabeaeM IPH KOPOTKHX 3aMBIKAHHSX?
2. MakCHMaIbHO AOITYCTHMBIE KPaTKOBPEMEHHBIE ITPEBHIIIEHH S TeMITEPATYPhI IIPH KOPOT-
KHX 3aMBIKaHHIX IS CHIIOBEIX KaOenen 10 kB.

3. Kak ocyinecTBinsgeTcs mpoeepkKa Kadellsa Ha TEPMHYECKYIO CTOHKOCTE?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3. Yueono-memoouueckoe u un@hopmauuorHtoe ovecneuerue 0UCUUNTIUHbL

5.1 Ilepeuernv OCHO6HOU U 0ONOJIHUMENILHOIL JILMEPAMYpPbl, HEOOX00UMOIL 014 0C60¢e-
HUA OUCUUNIIUHbL

5.1.2 Ilepeuens 0CHOGHOIL iUmMep AmMypol:

1. Ilocammxor, M. B. SHeprocbepexeHHE B CHCTEMAaX TEINIOCHAOKeHH : yueOHOe IT0co0He
/ M. B. IlocamukoB, B. M. Hemuenko, I'. . TutoB. — 2-e n3xa. — Camapa : CamMapcKHi rocyaap-
CTBEHHBIH TeXHHYeCKHH YHHBepcHTET, DbC ACB, 2017. — 152 ¢. — ISBN 978-5-9585-0581-4.
— Texkct : anexTpoHHEI // L{ndpoBoit oOpazoBarenbHBIH pecypce IPR SMART : [cafit]. — URL:
https://www.iprbookshop.ru/91168.html

2. CuBkoB, A. A. OCHOBHI 3MeKTpocHa0keHH : yueOHoe 1mocobue / A. A. CuBkos, /[. 1O.
['epacumor, A. C. Canrail. — ToMcK : TOMCKHI ITOIMHTeXHIYEeCKHH VHHUBEPCHTET, 2014. — 174
¢. — Tekcr : snekrpoHHBIH // [{H]poBoi obpazoBarenbHbll pecypc IPR SMART : [calir]. —

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

3.1.3 Ilepeuens 0ononHumenbHOU umepamypsl:

1. UekamHa, T. B. DHeprocHabxkeHHe IMPOMBIIIIEHHBIX IIPEANIPHUATHH YyueOHOE IT0COOHE
/ T. B. UekanmHa. — HoBocuOHpck : HoBoCHOHPCKHII TOCcyIapCTBEHHBIH TEXHHYSCKHH YHHBEPCH-
TeT, 2011. — 136 ¢c. — ISBN 978-5-7782-1562-7. — TekcT : snekTpoHHbIH // [{n]poBoi 00pa3o-
BaTelbHBIH pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/45213.html

3.2 Ilepeuennb yuedOHO-MemooUUecK020 obecneueHus camocmoamebHol paoomst 00y-
YAWUXCA RO OUCUUNTIUHE

1. Metomgmyeckie peKOMeHAIMH JIIS ITOATOTOBKH K ITPAKTHYECKHM 3aHATHSM 110 JUCITH-
IUIMHE « SHEPrOCHAOKEHHE .

2. MertoandecKue peKOMEHIAIMI IT0 OpPraHH3aI[HH CAMOCTOSATEIIbHON PpadOThI CTYIEHTOB

ITO JHMCITHIUIHE {{G‘HEI}I‘GGHE}ﬁ}I{EHHE}}.

3.3 Ilepeuens pecypcoé UHPOPMAUUOHHO-METIEKOMMYHUKAUUOHHOU cemu HumepHem,
Heo0X00UMBIX 019 0C60€HUA OUCUUNTIUHDL
L. http://www.biblioclub.ru -ObC "YHuBepcurerckas OHOIHOTEKAa OHIAH"

2. http://www.iprbookshop.ru/ - SnekTpoHHO- 6HONIHOTEYHas cucTeMa [PRbooks

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

25



MWHHUCTEPCTBO HAVYKHU U BEICHIET'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IE-
HHUE BEICHIEI'O OBPA3SOBAHUA
«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIA YHUBEPCUTET»

[Iaruropckwit HHCTHTYT (proman) CKOY

MeTtoanyeckue yKa3zaHHs

110 OpraHH3aIHH CaMOCTOSTEIIFHOH padoThl 00VYAIOIIHXCS
1o gucimnmHe « SGHEPI'OCHABJXEHHWE»
IUISL CTYAEHTOB HAITpaBJIEHHS ITOAT OTOBKH
13.03.02 2neKTposHEPreTHKA M AIIEKTPOTEXHHKA
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ComepKaHHE

BreneHHe

1 OO0I11as XapaKTepHCTHKA CaMOCTOSATENIPHOH PabOTEl 00OYYAIOIIEr OCs IIPH H3YUe-

HHH JHCITHITIIHHEI {{BHEI}I‘GGHﬂﬁ}I{EI—HIE}}

2 [TmaH-rpadHK BEIIOTHEHHS CaMOCTOSTEIbHOH PaOoThI
3 KOHTPOIBHBIE TOYKH M BHIBI OTYETHOCTH I10 HHM
4 MeToauuecKre peKOMEH AN 10 H3YVUYEHHTIO TEOPETHUYECKOTO
MaTepHala
S Y4yeOHO-MeTOAHYECKOe H HH(POPMAILIOHHOEe o0ecledeHHe JHCIHIIIHHEI
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BBeaeHune

CamocrosrenpHasg padoTa — IntaHHpyeMas yueOHast, yueOHO-HCCIIeI0BaTEeIb CKAsL, HAYUHO-
HCClIeJoBaTeIbcKast padoTa CTYIeHT OB, BEIIOIHAeMas BO BHEAYIHTOPHOE (ayHTOPHOE ) BPEMSI 11O
3aJlaHHIO0 H ITPH MeTOIHYECKOM PYKOBOJCTBE ITPEIOAABATENSL, HO O€3 ero HEIOCPeACTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YYAaCTHH ITpeITofaBaTelIsL, OCTABIIIIONIEM BeYII[YIO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosTelbHAa padora CTYAEHTOB B BY 3¢ SBnsgeTCSA BaXXKHBIM BHAOM YUeOHOH H Hayy-
HOH JeSITeIBHOCTH CTYIEHTA.

Beayimas 1ieimp opraHus3aiii 1 ocyinecTBiIeHH s CPC monkHa coBIIagars ¢ ekl o0yue-
HHS CTYIAEHTA — IIOAr OTOBKOH OakamaBpa ¢ BEICIIIHM oOpazoaHHeM. [Ipu opranmszaipm CPC Bax-
HBIM H HeOOXOJHMBIM YCIIOBHEM CTAaHOBSATCS (POPMHPOBAHHE YMEHHSI CaMOCTOSTEIILHOH pPadOTEI
IS IIPHOOPETEHN S 3HAHNIL, HABBIKOB M BO3MOKHOCTH Opra”HH3allHH YUeOHON H HaYUHOH JAESTElb-
HOCTH.

[{enpro caMOCTOSTENIbHOH pa0OoTHl CTYAEHTOB SBIISIETCS OBIIAZieHHE (PyHIaMeHTalIbHbIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JIESTEIbHOCTH IO ITPOMHIIO, OIBITOM
TBOPUYECKOH, HCCIIeQ0BaTEILCKOH AeATeNIbHOCTH. CaMocToaTenbHasd padoTa CTYAEHTOB CIIOC00-
CTBYET Pa3BHTHIO CaMOCTOSTEILHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPYECKOI'O

ITOJIX0/Ia K PEMIEHHIO ITPo0IeM y4eOHOro H IMpogeCCHOHAILHOIO VPOBHSL.
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O0nras XapakTepHCTHKA CAMOCTOAT €/IbHOH Pa00ThI 00Y4UaIOIIerocsi MpH M3y YeHHH

JUHCITHILITHHDbI {{BHEpFﬂCHﬂﬁH{EHHE}}

CamocTosTelnbHasa padoTa - IraHupyemas yueOHa L, yueOHO-HCClIeoBaTeIbCKast, Hay4YHO-
HCClIeJoBaTelIbcKast padoTa CTYIeHTOB, BEIIOIHAeMasI BO BHEAYIHTOPHOE (ayJHTOPHOE ) BPeMSI 110
3aJJaHHIO0 M IIPH MEeTOJMYECKOM PYKOBOJCTBE IIPENOaBaTelsL, HO 0€3 ero HEIoCpeACTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YYaCTHH IIPEITOJaBaTeNIsL, OCTABILIFOIIEM BEIYII[YEO
POIb 3a PabOTOH CTYIEHTOB).

CaMocTosTelbHAA padora CTYAeHTOB B BY 3¢ ABnsgeTCa BaXKHBIM BHAOM YUeOHOH H Hayy-
HOH JIESITEILHOCTH CTYIeHTa. CaMocTOATelIbHas padoTa CTYAEHTOB HIPaeT 3HAUHTEILHYIO POJIb B
PEHTHHIOBOH TEXHOJIOIHH 00yUeHHS. B CBs3H ¢ 3THM, 00yueHHe B BY 3e BKIIrOUaeT B cel4 IBE,
ITPaKTHYECKH OJIHAKOBBIE IO 00BeMY H B3aHMOBIHSHIIIO YaCTH — ITpolecca OOYUEeHHS H IIPO-
1ecca camooOyueHH . [Tostomy CPC momkHa craTh 3() QeKTHBHOH H IielIeHaIIpaBIIeHH OH padoT O
CTYICHTA.

K coBpeMeHHOMY CITEI[HAIICTY OOINECTBO IIPedb ABISIET JOCTATOUYHO IMMHPOKHI IIEPEUYEHB
TpeOOBaHHH, CpeJH KOTOPBRIX HEMAJIOBAKHOE 3HAUEHHE HMEET HAIMYHE YV BBIITYCKHHKOB OITPEJIE-
JIEHHBIX CITOCOOHOCTEH H YMEHHS CaMOCTOSATEILHO JOOBIBaTh 3HAHIS H3 Pa3/IMYHBLIX HCTOYHHKOB,
CHCTEMATH3HPOBATh ITOIIYYEHHYIO HH()OPMALIHIO, JaBaTh OLIEHKY KOHKPETHOM (DHHAHCOBOH CHTY-
arpr. MOPMHPOBAHHE TAKOI'O YMEHHMS IIPOHUCXOAHT B TEYEHHE BCETO IIEPHOJA OOYUEHHS Yepes
YYACTHE CTYJIEHTOB B IPAKTHYECKHX 3aHATHSIX, BBEIIIOIHEHHE KOHTPOJIBHBIX 3aJaHHI H TECTOB,
HAaITHCaHHE KYPCOBBIX H BHIITYCKHBIX KBATH()HKAI[HOHHBIX pa0oT. [IpH 3ToM caMocToATeNIbHAs pa-
00Ta CTYAEHTOB HI'PacT PEIIAIOIYIO POJIIb B XO/E BCEr0 YUeOHOr O ITpolIecca.

Beayimas 1eins opraHus3alii 1 ocyinecTBIeHHsS CPC monkHa COBIaAaTh C LIENbIO 00yye-
HHUS CTYIEHTA — ITOATOTOBKOM CIIEIHaINCTa H OaKaaBpa ¢ BRICIIIMM oOpa3zoBaHHEM. [Ipn opranu-
sanpH CPC Ba)KHBIM H HEOOXOIHMBIM YCIIOBHEM CTAaHOBSATCS (pOpMHpPOBaHHE YMEHHS CaMOCTOSI-
TEIIBHOH PadoTHI U1 IMPHOOPETEHH S 3HAHHH, HABBIKOB H BO3MOJKHOCTH OpraHH3alHH Y4eOHOH H
HaYYHOH JESTEIIBHOCTH.

DOpPMEI CaMOCTOSITEIIFHOM PabOThI CTYIEHTOB pasHOOOpasHEL. B COOTBETCTBHH ¢ paboyeH
ITPOrpaMMOHN JUCIUIUIMHEL IIPEIYCMOTPEHBI CIEAYIOINHIE BHIALI CAMOCTOSTEIIFHON PAOOTEI CTY-
JIEHTA

- CAMOCTOSTEIILHOE H3YUEHHE IIHTEPATYPHI,

- CAaMOCTOATCIIbHOC PCIICHHE 3a/a™,

AOKYMEHT NOAMUCAH
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3adauamu caMOCTOST eJIbHOI O H3YUEHHS JINTEPATYPHI SBIISTIOTC S

° yIIIyOIlIeHHE U pacIHpPeHHe TEOPETHYECKHX 3SHAHHIA,

° (popMHpOBaHHE YMeHHI HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPaBOYHYEO
JOKYMEHTAIIHIO H CIIELIHAJIbHVIO JINTEPATYPY,

o Pa3BHTHE ITO3HABATEILHBIX CITOCOOHOCTEH H AKTHBHOCTH CTYIEHTOB.

Ilens camocmoamenvHozo peuieHuA 3aday - oBIaJicHHe ITPodecCHOHATbHEIMH YMEHH-
SIMH H HaBBIKaMH Je ITETIBHOCTH 1O IIPOQHITIO OYyAYIEH AeSITeIbHOCTH.

3ad auamu caMOCTOST JIbHOI O PEIIEHHS 3a1ay SIBJLTFOTCAL:

o CHCTeMaTH3aIL[HI M 3aKpelUIeHHe ITOIYUEHHBIX TEOPETHYECKHX 3HAHMIT H ITPaKTH-
YeCKHX YMEHHI CTYIEHTOB,

o (pOopMHpPOBaHHE CaMOCTOSTeIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CAaMOPa3BHTHIO,
CaMOCOBEPILEHCTBOBAHHIO H CaMOpeaH3alH,

° Pa3BHTHE HCCIIeJ0BaTEIbCKHX YMEHHI.

Ilenvro camocmoamesibHOZ0 66INOIHEHUA PACUEMHO-2pAPuUUecKoll padomsl TIO TICII-
TUIMHE SBISIETCS OBIaJleHHe (PyHAaMeHTAIbHBIMH 3HAHISIMH, ITPOQeCCHOHAILHBIMH YMEHHSIMH H
HaBBIKAMH JIESITEIIbHOCTH ITO ITIPO(DHIIIO, OITBITOM TBOPYECKOH, HCCIIeJOBATelb CKOH JeITelIbHOCTH.

3a0 auamu JaHHOT O BHIA CAMOCTOSTEILHON PaOOTHI CTYIEHTA SBJISTFOTCSL:

o CHCTeMaTH3al[HI M 3aKpelUIeHHe ITOIVUEHHBIX TEOPETHYECKHX 3HAHHI H ITPaKTH-
YEeCKHX YMEHHIL CTYIEHTOB,

° VIIIyOIIeHHE H pacIlHpPeHHE TEOPETHYECKHX 3HAHHIT,

° (popMHpOBaHHE YMEHHH HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPaBOYHYEO
JOKYMEHTALIHIO H CIIEI[HATIbHVYIO IIHTEPaTypy,

o Pa3BHTHE IT03HABATEBHBEIX CITOCOOHOCTEN H aKTHBHOCTH CTYIAEHTOB. TBOPYECKOI
HHHIHATHBREL, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

o (pOpMHpPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPINEHCTBOBAHHIO H CaMOpeaTH3alHH,

° Pa3BHTHE HCCIIeL0BATEIbCKHX YMEHHI,

° HCIIONIB30BaHHe MaTepHaina, COOpPaHHOIO H ITOIYYEHHOIO B XOJIe CaMOCTOSTENb-
HBIX 3aHATHH Ha CeEMHHapax, Ha ITPaKTHYECKHX H J1a00paTOPHBIX 3aHATHSX, IIPH HAITMCAHIH KY]P-

COBOH padoOTHI.
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B pesynpraTe OCBOEHHSA JHCI[HIDIHHBEI (POPMHPYIOTCS CIIEAYVIOMIHH IepeuyeHb ITTaHHpYe-

MBIX PC3VYJIbTATOB Gﬁ}"‘IEHI[}I II0 JHCIOIIIIHE, COOTHECEHHERIX C INIAHHPYCMBIMHI PC3VIIbTAaTaMI

OCBOEHHS 00pa30BaTEILHOH IIPOrPaMMBl:

Kon, popmynnpopka xomiie- | Ko, popMyIHpOBKa HHIHKA-
TEHIHH TOpa

[ImannpyeMble pe3yIbTaThl
00y4eHHS 110 JHCIHIUTHHE
(MOJIYIIXO), XapaKTEPH3YIO-
I e 3TaIbI (POPMIPOBAHHS

KOMITETEHLIMH, HHIHKAaTOPOB

U J1- 1.1 Beimmonaget coop 1
[IK-1 CriocobeH y4acTBOBATh a b
AHAJIM3 JTAHHBIX JIJIS IIPOEKTH-
B ITPOEKTHPOBAHHH CHCTEM
POBAHHS CHCTEM BIIEKTPO-
BIIEKTPOCHAOKEH S
cHaOKeHI I

3HAET CTPYKTYPY SHEPreTH-
YeCKOr'o KOMIIIIEKCA CTPaHBI,
00BEeMHEHHE CHCTEM SHEPT O-
CHaOKEHH S C Pa3BETBIICH-
HBIMH BHYTPEHHHMH H MeK-
CHCTEMHBIMH CBSI3SIMH.
YMeeT aHaAJTH3HPOBATh CXEMY
ITOTOKOB ITPOAYKIHH, BbIpa-
OaTkIBAEMOH B DHEPreTHYE-
CKOM KOMIIIIEKCE.
BirageeT HaBbIKaMH BEITIOJN-
HSTH cOOp CBEJIEHHH II0 OC-
HOBHBIM ITOTPe OHTEIISIM BCEX
BHJIOB SHEPIHH H YHEPTOHO-

CHTEeIIeH IMPEMIIPHATIEL H €10
BHEPI‘GKDSHITCTEH.
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Il.1an-rpadguK BbLINOJIHEHHA CAMOCTOAT eJIbHOH PadoThbI

OO0BeM YacoB, B TOM UHCIIE
Kozpl peanusye-
CpeacTBa H TEX- KoHTaKkTHas
MBIX KOMIIETEH- Bua gesreIbHOCTH
g HOIIOTHH padora ¢
L[, MHIHKA- CTYIEHTOB CPC Bcero
OL[EHKH IIpeIoaBa-
Topa(oB)
TeleM
3 ceMecTp
CaMOCTOSTEIbHOE
H3yuyeHHe TuTeparypel | CobecemoBanue | 32,805 3,645 36,45
1mo TeMaM Nel-18
HK-1 AJl-Trmer | HoxroroBka K miex- ColeceoRaHHe 1,215 0,135 1.35
I[HSIM
llozroTopKa K Mpak- Cobecemopanme | 2.43 0,27 2.7
THYECKHM 3aHITHSIM
Hroro 3a 3 cemectp: | 36,45 4,05 40,5
Hroro: | 3645 4,05 40,5
[OKYMEHT MOANMUCAH

SNEKTPOHHOW NOAMUCKIO
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KﬂHTpﬂ.}IhHhIE TOYTKH H BHIbI OTHECTHOCTH ITO HHM

No BuJ nesarelIbHOCTH CTYIAEHTOB CpoKH KomnmuectBo
TI/TI BBITTOJTHEHH S OaJuIoB
3 cemecrtp
I. [IpakTHueckoe 3aHaTHE No 2 6 Helemnsd 25
2. IIpaxTHyeckoe 3aHATHE Ne 4 10 Hepensa 15
3. IIpaxTHyeckoe 3aHATHE Ne 0 16 Henensa 15
Hroro 3a 3 cemectp 55
HToro 55

MakcHMaIbHO BO3MOKHBIN 04Ul 3a BECh TEKYIIHH KOHTPOIbh MaKCHMAaIbHO BO3MOKHBIH

0aIl 3a BeCh TEKYIIHIT KOHTPOIb YCTaHABIHBAETCA PaBHBIM 55. TekyIlee KOHTPOJIBHOE MEePOITPH-

ATHC CHHTACTCA CAaHHBIM, CCJIH CTYACHT ITOIIYYILII 3d HCI'O HE MCHCC 60% ot YCTAaHOBIICHHOI'O OJIA

3TOr0 KOHTPOJISI MAKCHMAJIbHOIO Oaiia. PEHTHHIOBEIN Oallll, BEICTARIISEMBIH CTYIEHTY 3a TEKY-

€€ KOHTPOJIIbHOC MEPOITPHATHE, CAdHHOC CTYACHTOM B YCTAHOBJICHHBIC Ipﬂ(bI]I{DM KOHTPOJIbHBIX

MEPOIIPHITHI CPOKH, OIIPeIeNseTCs CIeIYEOIHM 00pa3oM:

YPOBEHS BBIITOJIHEHH I KOHTPOIIEHOI'O PeirtnHroBemi 0amt (B % oT MaKCHMAJIBHOI O
3aIaHH Oama 3a KOHTPONBHOE 33 aHue)
OTIIHMYHEIH 100
XOopoImi 30
Y IOBJIETBOPHT EJILHBII 60
HeynorneTBOPHTEILHBIH 0
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MeTtomueckne PEKOMEHR AN ITO H3VUCHHIO TCOPETHYICCKOI'0O MaTEcpHaJIa

CaMocTosTEeIbHASA padoTa CTYAeHTa HAUMHAETCSA ¢ BHUMATEJIbHOIO O3HAKOMJIEHHS C CO-
IepKaHHeM yueOGHOr 0 Kypca.

M3ydeHHe KaKIOH TEMEBI CIIEAYET HAUHHATh C BHUMATEIIPHOI O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3BIBAIOT, YTO OH JOIDKEH 3HATh IO JaHHOH TeME.
Bormpocel TeMBI KaK OBl HAKIIAABIBAIOTCS HA COOTBETCTRVIOIIYIO I'JIaBY H30paHHOI0 YUeOHHKA HIH
yueOHOro rmocodus. B Hrore JOIXKHO OBITH SICHBIM, KaKHE BOIIPOCHI TEMBI YUEOHOI0O Kypca H C
KaKOH ITTYOHHOH PACKPBITEL B KOHKPETHOM YueOHOM MaTepHalle, a KaKHe BOOOIIE OITYIIEHEI. T pe-
OyeTcs TBOPUYECKOE OTHOIIEHHE H K cCaMOMY COAEPKAHHIO JHCIHIUIHHEI.

BOITpOCEL, COCTABISIONIHE €€ COJepKaHHe, 00IaJgarT PasHOH CTEINEHBIO BaXKHOCTH. ECTh
BOITPOCHI, BEITOITHSIOINTHE (PYHKIHIO JIOTHYECKOH CBSBKH COAepKaHHI TeMBI H BCET0 Kypca, HMe-
FOTCS BOITPOCHI OITHCATEIBHOI O HIIH Pa3bsICHUTEIILHOIO XapaKTepa, a TAKKEe HCTOPHYECKOIO 3KC-
Kypca B 00J1aCTh H3Y4aeMOH JHCIHIUIMHEL. BCe 3TH BOIIPOCHL HE COCTABJISIFOT CYTH ITOHS-THHHOL O,
KOHIIENITYAJIBHOI' O COJEPKaHH I TEMBI, HO HEOOXOAHMEI JIJIS I[EJIOCTHOI'O BOCIIPHATHS H3YYaeMbIX
ITPOOIIEM.

HM3yyaeMas IHCIIHIIIMHA HMEET CBOH KaTer OpHalIbHO-ITOHSITHIHEBIN armrapar. HayuHeie 1mo-
HSTHS — 5TO Ta 0asza, Ha KOTOPOH CTPOMTCS Kaxkiaas HaykKa. [IOHSTHS — VY3JIOBBEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'0, TaK H YUYeOHOI0 ITO3HAHHS, JIOTHUYECKHE CTVIIEHH JBIKEHHSI B yuebe OT
IIPOCTOrO K CIIOKHOMY, OT SIBIIEHHS K CYIIIHOCTH. be3 SICHOrO ITOHMMAHHS ITOHATHH yyeba KparHe
3aTPYAHSETCS, 4 COAEPKAHHUE IIPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PaCIl/IBIBYATHIM.

CTYIEHT JOJIKEH ITOHHMATh, YTO CAMOCTOSTEIFHOE OBJIaJcHHE 3HAHHSIMH SBIISIETCS IT1aB-
HEIM, OITPEAEIISIOIMM. BEICINIAS IIIKOIa CO34AET IS 3TOr0 HeOOXOHMEBIE VCIIOBHSL, ITIOMOracT Oy-
IYIIEMY BBEICOKOKBAIH(PHIITHPOBAHHOMY CITEI[HAIIHCTY OBJIaJETh TEXHOIOIHEH CaMOCTOSITEIIbHOIO
ITPON3BOJICTBA 3HAHHII.

B camocrogrensHOH pabore CTYAEHTAM IIPHXOAHTCS HCIIONB30BATh JINTEPATYPY pasiiHy-
HBIX BHIOB: IIePBOHCTOYHHKH, MOHOTI'Pa(pHH, HAYIHbIe COOPHHKH, XPeCTOMAaTHH, Y4eOHHKH, yueO-
HEIE TTOCOOHS, XKYPHAIEL U Ip. MU3yueHIe Kypca IpearionaraeT 3HaKOMCTBO CTYAEHTOB ¢ OOIbIIIM
00BEMOM HAVYHOH H YUYEOHOH JIMTEPATVYPEI, UTO, B CBOKO OYepedb, ITOPOKIAET HEOOXOMHMOCTE
BEIPAOOTKH Y HUX PAIfHOHAIBLHO-KPHTHYECKOI'O IMMOAX04a K H3Y4YaeMbIM HCTOUHHKAM.

YTOoOGH HE «YTOHYTH» B OTPOMHOM O00BEME PEKOMEHIOBAHHBIX MY IJIS H3YUEHHS HCTOY-
HHKOB, CTYJEHT, IIPEXK]IE BCErO, JOIDKEH HAYVUHTHCS ITPABWIBHO HX YHTATh. IIpaBIIIEHOE YTEHHE

AOKYMEHT NOANUCAH TIeJOBAHHE HECKOIBKHM HECIIOKHBIM. HO BEChMA
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[IpemBapHTeIbHBIH ITPOCMOTP KHHIH BKIIOYAET O3HAKOMIIEHHE C THTVIBHBIM JTHCTOM
KHHTH, aHHOTAIMEH, IIPeIHCIOBHEM, OrTIaBlIeHHeEM. [IpH 03HAaKOMIIEHHH € OITIaBJIeHHEM He00XO0-
JIHMO BBIAEINTE pa3flellbl, IIIaBHL, Maparpadsl, IIpeJcTaRIISIONIHE IS BaC HHTepec, OEITIo HX ITPo-
CMOTPeTh, HAaHTH MecTa, OTHOcSIIHecsS K TeMe (a03allbl, CTpaHHIBI, ITaparpadbl), H ITI03HAKO-
MHTBLCS ¢ HHMH B OOIIHX YepTax.

HayuHble H3MaHHSI COIIPOBOKIAIOTCS PAa3ITHYHBEIMH BCIIOMOraTe IbHBIMH MaTepHaIlaMH —
Hay4HBIM aIapaTroM, ITIO3TOMY BaKHO 3HATh, H3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTONT, KAKOBBI
ero () YHKI[HH.

3HAKOMCTBO C KHHI'OH IIYUIIle BCErO HAUMHATh ¢ H3YUEHH S aHHOTAI[MH — KPAaTKOH Xapak-
TEPUCTHKH KHHIH, PACKpHIBAIOIIEH €€ COJcpKaHHe, HACHHYIO, TEMAaTHYECKYIO H KaHPOBVIO
HaIIPaBIIEHHOCTh, CBeJeHHS 00 aBTOpe, Ha3HAUEHHE H APYIHe OCOOEHHOCTH. AHHOTAI[HS ITIOMO-
raeT COCTABHTE IIPeJBAPHUTEIILFHOE MHEHHE O KHHTE.

['11y0Ke IMOHATh cofiepKaH e KHHTH ITO3BOIIIIOT BCTYITHTEIbLHAS CTAaThSL, B KOTOPOH JaeTCs
OIlEHKa COJiep KaHHS KHHTH, 3aTparHBaeMOH B HeH ITpoOJeMaTHKH, COAEPKHTCSI HH(pOPMAIHI O
KH3HeHHOH H TBOPYECKOH OHOrpa(pHH aBTOPa, BEICKA3BIBAIOTCS ITOJIEMHYECKHE 3aMeYaHH s, Pa3h-
SICHSIIOTCSI OTZIETIBHEIE ITONIOKEHHS KHHTH, Jar0TCSI KOMMEHTAPHH M T.Z[. BOT ImoyeMy 3HaKOMCTBO
C BCTYIHTEILHOM CTaTheH IMPeJACTaBISAETCI OUYEHDh BaKHBIM: OHO ITOMOTraeT CTYIAeHTY COPHEeHTH-
POBaThCS B TEKCTE padboThI, OOpaTHTh BHUMaHHE Ha €€ HauOoJlee IIEHHbIE H BaKHBIE Pa3/IcIIbl.

ToH Ke LIeIH COAEHCTBYET 3HAKOMCTBO C OITIABJIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
Bechbma ImonesHBIMH BlIeMeHTaMH HAyYHOI'O alrapara SBISIOTCS CHOCKH, KOMMeHTapHH, Tal-
JIHITEI, TPa()HKH, CITHCKH JIHTepaTyphl. OHH He TOIBKO HIIIIOCTPHPYIOT OTJAEIbHEIE ITOJIOKEHHS
KHHTH HIIH CTaTBhH, HO H CaMH I10 ce0e SBISIOTCS JOIMOTHHTEIFHBIM HCTOUYHHKOM HH( OpMAaIlHH
JUTSI YUTATEeN .

Ecin ynrarensa 3aHHTepecoBala Kakas-TO BBICKAa3aHHAS aBTOPOM MBICIIb, HE HaIleIas
ITOAPOOGHOI0 OCBEIEHHS B JAHHOM HCTOUYHHKE, OH MOKeT OOpPaTHThCS K TEKCTY HCTOYHHKA, YIIO-
MIHAEMOI'0 B CHOCKE, THOO K HCTOYHHKY, KOTOPBIH OH MOJKET HAHTH B CIIHCKE JIHTePaTypEHL, pe-
KOMEHIOBAHHOI aBTOPOM JIJISI CAMOCTOATEIIbHOI'O H3YUEHH.

CyIiecTBYeT HECKOIIBKO (popM BeIeHH S 3aITHCEH:

— 1UIaH (IIPOCTOH H pa3BEPHYTHIN) — HaHOoIee KpaTkas (popMa 3allHCH IIPOYHTaHHOTO,
ITpeICTaBILIIOIAsI COOOI IMepedyeHb BOIIPOCOB, pacCMAaTPHBAEMBIX B KHHIE HIH CTaThe. Pa3sBepHY-
TBIH IIIAH IpeAcTaBisIeT cobom Goriee MOoAPOOHYIO 3aIlCh IMPOYHTAHHOIO, C JAeTaIH3al[HeH OT-
JETIbHBIX ITONOKEeHHI H BEIBOJOB, C BEOTHCKOH ITHTAT, CTATHCTHYECKHX JaHHBIX H T.J. Pa3BepHY-
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— Te3HCBHI — KPaTKO C(pOpMYIIHPOBAHHEIE ITOJIOKEHH S, OCHOBHEBIE ITOI0KEHNS KHHTH, CTa-
ThH. Kak ITpaBHIIO, TE€3HCHI COCTABISIOTCS ITOCIIE ITPeABapPHTEILHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHHKA, IIPH T 0 ITIOBTOPHOM ITpOoYTeHHH. OHH ITOMOraroT 3allOMHHTh H CHCTeMAaTH3HPOBATh HH-
(p OpMAIIHIO.

CocTaBjIeHHE KOHCIIEKTOB

Bombmryto poilb B YCBOSHHH M ITIOBTOPEHHH MPOMHISHHOr0 MaTepHada HrpaeT XOPOIIIHit
KOHCITEKT, COAep Kalliii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKITHH.
KoHCIeKT — 3T0, TI0 CYIIEeCTBY, HAOPOCOK, pa3BEPHYTHIH ITIaH CBSI3HOI'O paccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B Kakoii-TO Mepe KOHCIIEKT paccYHTaH (B 3aBHCHMOCTH OT HHIHBHYaIbHBEIX 0COOEeHHO-
CTell CTyAeHTa) He TOIIbKO Ha HHTEIUIEKTYaJIbHYIO H SMOI[HOHAIIBHYIO, HO H Ha 3PHTEIBHYIO I1a-
MSITE, TpHYeM TeKCT KOHCIeKTa HepeJKO aCCOIMHPYeTCs ellle M ¢ TEKCTOM Y4eOHHKa HIIH 3aITHCHIO
nexkiH. [losToMy Jerde 3artoMHHAETCSA COAeprKaHHe KOHCIIEKTOB, HaIlMCaHHBIX pa300p4YHBO, C
ITOYepPKHBAaHHEM HIIH BRIJIeJIEHHEM Pa3pSIKOH KIIFOUEBBIX CIIOB H (pa3s.

CaMOCTOATEIbHO H3YYeHHBIE TEMBI ITPeJOCTABIISIOTCS IIpelojaBarellro B (hopMe KOH-
CIIEKTa, TI0 KOTOPOMY IPOHCXOMHT coOeceoBaHHe. TeopeTHUeCcKHe TeMBI Kypca (OTJIeTIbHEIE BO-

]'[IJGCBI):, BBIHOCHMBIC Hd CAMOCTOATCIIBHOC H3VUCHIEC, ITPEACTABIICHBI HITIKE.
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Yyeorno-memoouueckoe u UHPopmaluoHHOe 0D ecneueHie OUCUUNTIUHbL

Ilepeuens 0CHO6HOUI U 0ONOJIHUMENLHOU JIUMEPAMYPbl, HEODXO00UMOU 011 0C60EHUA
O UCHUUNIUHDBI

Ilepeuens ocHOGHOU mMepamypul:

1. Ilocammxor, M. B. SHeprocbepexeHHE B CHCTEMAaX TEINIOCHAOKeHH : yueOHOe IT0co0He
/ M. B. IlocammkoB, B. M. Hemuenko, I'. M. TuroB. — 2-e n3x1. — Camapa : CamMapcKHi rocyaap-
CTBEHHBIH TeXHHYeCKHH YHHBepcHTET, DbC ACB, 2017. — 152 ¢. — ISBN 978-5-9585-0581-4.
— Texkct : anexTpoHHEI // L{ndpoBoit oOpazoBarenbHBIH pecypce IPR SMART : [cafit]. — URL:
https://www.iprbookshop.ru/91168.html

2. CuBkoB, A. A. OCHOBHI 3MeKTpocHa0keHH : yueOHoe 1mocobue / A. A. CuBkos, /[. 1O.
['epacumor, A. C. Canrail. — ToMcK : TOMCKHI ITOIMHTeXHIYEeCKHH VHHUBEPCHTET, 2014. — 174
¢. — Tekcr : snekTpoHHBIH // [{H(poBoi obpazoBarenbHbll pecypc IPR SMART : [caiiT]. —

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

Ilepeuens 0ononHumenbHOU aUMEPAMYpPHL:

1. UekamHa, T. B. DHeprocHabxkeHHe IMPOMBIIIIEHHBIX IIPEANIPHUATHH YyueOHOE IT0COOHE
/ T. B. UekanmHa. — HoBocuOHpck : HoBoCHOHPCKIII TOCcyIapCTBEHHBIH TEXHHYSCKHI YHHBEPCH-
TeT, 201 1. — 136 ¢. — ISBN 978-5-7782-1562-7. — TekcT : snekTpoHHbIH // [{ndpoBoi 00pazo-
BaTelIbHBIH pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/45213 . html

Ilepeuens yuedHo-memooOuUUeCcKo20 00 ecneueHus camocmosmeilbHol padomsl 00yuawo-
uwuxca no OUCUUNJILHe

1. Metoamyeckre peKOMeHIaI[HH IS ITOATOTOBKH K ITPAKTHYECKHM 3aHATHSM 110 JHCITH-
IIMHE « JHEPrOCHAOKEHHE ).

2. MetoanyecKue peKOMEHIAIIMI IT0 OpraHH3aI[HH CAMOCTOSATEIIBHON PadOThI CTYIEHTOB

ITO AHMCITHITIIIHE {{SHEI}FDGHﬂﬁ}I{EI—HIE}}.

Ilepeuens pecypcos ur@popmalyoHHO-mMeleKOMMYHUKAUUOHHOU cemu Hrmeprem, He-
00X00UMBIX 0J11 0C60€HUA OUCHUNIIUHbBI
L. http://www.biblioclub.ru -ObC "YHuBepcurerckass OnOIHOoTeKa OHIaH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOnHoTeYHas cucreMa [PRbooks
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