


1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Lenvro oceoenun oucyunaunvl «IIpoeKTHPOBAHNUE U PacUET CUCTEM Tra30CHA0KECHUSD SIBIIS-
eTcsi pOpMUPOBAHUE Y MATUCTPAHTOB CUCTEMHBIX TTPO(ECCUOHATBHBIX 3HAHUH O METOJIaX MPOCKTH-
POBaHMS U pacueTa CHCTEM Ia30CHA0KCHHSI.

3aoauamu uzyueHus OUCUUNTIUHDL AGNAIOMCA:

® 03HAKOMJICHHE CTYJCHTOB C COBPEMEHHBIMH METOJaMH MPOSKTUPOBAHUS U pacueTa CeTei ra3o-
CHA0KCHMS;

® PACCMOTPEHHE CHUCTEMBI IEHTPATU30BAHHOTO Ta30CHAOKEHUS B YaCTH MX B3aUMOJICHCTBUS B
€IMHOM TEXHOJIOTHYECKOM TPOIlecce MPOU3BOICTBA, PACIIPEICTICHUS, TPAHCIIOPTUPOBAHHUS U TI0-
TpeOJICHHS Ta3a;

® pacueT HaJIeKHOCTU M ompeeneHne (akTopoB U MapaMeTPOB, MOBBIMIAIONINX HAJEKHOCTh CH-
CTEM Ta30CHA0KEHH,

® OmpeJeNICHHEe CIIOCO00B pe3ePBUPOBAHHUS, )KHBYICCTH HIICMEHTOB CHCTEM ra30CHa0KEHUS, HAX0-
JSIIIAXCS B 30HAX BO3MOXKHBIX BO3JICHCTBUI OTPHIIATEIBHBIX TEMITEPATyD;

® pelleHue 3aJ]a4 aBTOMaTH3aI1H, ONTUMH3ANHN U SHEPTro3()PEeKTUBHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumumza «IIpoextupoBanue u pacuer cucreM razocHadxkenus» (b1.B.0/1.2) otHocutcs
K BapUaTHBHOMN YacTH 00s3aTeIbHBIX JUCHMILTUH MporpaMMbl «TermnorazocHa0xeHne HacelIeHHbIX
MECT U MPEANPUATUI U U3y4aeTCs B 3-M CEMECTPE.
JlucuuIinHa OCHOBBIBAETCS] HA 3HAHUAX OOIETEOPETHUSCKUX NUCIUIUINH: (PU3UKH, MaTeMa-
TUKH, XUMHHU, TEOPETUYECKON MEXAHUKHU, MEXAHHUKH JKUJKOCTH U ra3a, — a TAK)Ke CIIeUaIbHBIX JTHC-
nuruH: «TemnocHabxenney, «I'azocHabxkeHue», «TermmoreHepupyoIre yCTaHOBKUY, « T epMoau-
HaMHUKa ¥ TETUIOMacCOOOMEH», « DHEProcOepeKeHUE»  JIp.
JlucuumimHa HEoOXoauMa Kak MPeAlIeCTBYIOIMmas APYTUM NPOQUIBHBIM JAHCIHUILTHHAM
OIIOII u x Hay4HO-KCCIIEIOBATENBCKOI padoTe.
Tpebosanus Kk 6X0OHbIM 3HAHUAM, YMEHUAM U KOMHemeHyuam. MarucTpaHnT JOJKEH:
3HaTh:
e (ynmameHTaIbHBIE OCHOBBI BHICILIEH MaTeMaTHKH, BKJIIOYasl JIMHEHHYIO alreOpy U MareMaTuyie-
CKH# aHaJIN3;
® OCHOBHBIE MOJIOXKEHHUS, MTOJYYEHHBIE B KypcaX €CTeCTBEHHOHAYYHBIX U OOIIETEXHUYECKUX JUC-
LUUIUTMH: MEXaHUKa )KUJIKOCTH U ra3a, HH)XEHEpHbIE CETH, TEPMOAMHAMUKA, — @ TAK)Ke MPO(HITb-
HBIX: Ta30CHA0KEHHUE, TEIIIOCHA0KEHHE, TEIJIOTeHEPUPYIOIIIE YCTAHOBKH U JP.;
® OCHOBBI (PUBUKO-XMMHUYECKUX JUCUUIUIMH, OCHOBBI TEOPUU TOPEHHUSI U B3PbIBA;
Ymersb:
® [PUMEHSTH Ha MPAKTUKE 3HAHUSA, NTOJIyYEHHBIE B KypcaX €CTECTBEHHOHAYUYHBIX U OOIIeTeXHUYe-
CKUX JIUCUUIUINH;

® II0JIB30BAThCS CHPABOYHON TEXHUUYECKOM JIUTEPATYPOIl.



Baagern:

NEPBUYHBIMH HAaBbIKaAMU pacdyc€Ta CUCTCM ra3ocHa0KeHUs.

3. KOMIIETEHIIUA OBYYAIOHIET'OCH, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUA JUCIHUIIJIMHBI «IlpoekTHpOBaHUE M pacyeT CHCTEM ra30CHA0KeH D)

B npornecce ocBoeHust TaHHOM AUCUUILINHBI CTYACHT (GOPMUPYET U TEMOHCTPUPYET CIEY-

fo1Me odenpodeccuoHaIbHbIe U MPO(pEeCCHOHATBHBIE KOMITETCHIINU:

rOTOB K KOMMYHHUKAIIMHM B YCTHOW M MUCbMEHHOU opMax Ha PYCCKOM U MHOCTPAHHOM S3BIKAX
JUTS pereHus 3anad npodeccuonanbuol aesrenbHoctr (OIIK-1);
CHOCOOEH M TOTOB MPOBOJUTH HAyYHBIE HKCIIEPUMEHTHI C MCIOIb30BAaHHEM COBPEMEHHOI'O HC-
CIIEIOBATENLCKOTO O00OpYAOBaHUS U MPHOOPOB, OILIEGHWBATH PE3yIbTAaThl HCCIIECIOBAHUI
(OIIK-11);
crocobeH oQopMIIATh, MPEACTABIATh W JOKIAABIBATH PE3YIbTAaThl BHIIOJHEHHOW pPabOTHI
(OIIK-12);
o0yasaeT 3HaHUSMHU METOJIOB MMPOSKTUPOBAHUS U MOHUTOPUHTA 3/1aHUN U COOPYKEHUM, UX KOH-
CTPYKTUBHBIX 3JIEMEHTOB, BKIIIOYasi METOJIbI PACUETHOTO 0OOCHOBAHHUS, B TOM YHCIIE C UCTIOJb-
30BaHHEM YHUBEPCAIBHBIX M CICIHATU3UPOBAHHBIX MPOTPAMMHO-BBEIYUCITUTENLHBIX KOMILIEK-
COB M CHCTEM aBTOMaTU3UpoBaHHOTO MpoekTupoBanus (I1K-3);
BJaJieeT crnoco0aMu (PUKCALUU U 3aIUTHl 00bEKTOB MHTEIICKTYAIbHOM COOCTBEHHOCTH, YIIPaB-
JICHUS pe3ylbTaTaMu HayYHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH M KOMMEpPIMAIN3alluy IIpaB Ha
00BEKTHI HHTEIUIEKTYyalIbHON cobcTBeHHOCTH (ITK-8);
CHOCOOEH BECTH OPraHU3allMIO0, COBEPILICHCTBOBAHNE U OCBOCHHE HOBBIX TEXHOJOTHYECKHUX IIPO-
L[ECCOB MPOU3BOJICTBEHHOIO MpoIlecca Ha MPEANPUITUNA WM y4acTKe, KOHTPOJb 3a COOo/e-
HUEM TEXHOJOTHYECKON TUCIUILTNHBI, 00CITY>KHBAHHEM TEXHOJIOTHIECKOTO 000y I0OBaHUS U Ma-
il (I1IK-10).
Tpebosanus K 6bINYCKHbIM 3HAHUAM, YMEHUAM U KOMnemeHyusam. MarucTpaHTt JOJIKeH:
3HaTh:
COBPEMEHHBIE CUCTEMBI IEHTPATN30BAaHHOTO ra30CHA0KEHMUS,
METOJIMKH aBTOMAaTH3aI[UH, ONTUMH3AIUU 1 SHEProd(PPEKTUBHOCTH CUCTEM ra30CHAOKEHUS;
CIIOCOOBI pe3epBUPOBAHMSI, TOBBILIECHUS )KUBYYECTH FIEMEHTOB CHCTEM Ia30CHA0KEHHUSL.
Ymers:
MIPOBOAUTH TUAPABINYECKHE PacUeThl Fa30BbIX CETEH;
MIPOBOJIUTH aHAIH3 HAJC)KHOCTH U orpesiesieHue (aKTOPOB U MapaMeTPOB, TOBBIIIAOIINX HATIEK-
HOCTb CHCTEM Ira30CHA0KEHUS.
Baagern:

COBPEMEHHBIMHU METO/IaMU ITPOEKTUPOBAHUS U pacyeTa ceTei ra30CHa0KeHu .



4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

«IIpoexkTHpOBaHUE H pacyeT CHCTEM I'a30CHAOKEHHU D

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 3 3a4€THHIX enuHuIbI, 108 gacos.

Bunast yueOHoI paboThI, BKITIO-

O6bem | DOpMBI TEKY-
4asi CaMOCTOSTEIIbHYIO padoTy .
£ | CTyZeHTOB H TPYIOEMKOCTH (B YHCOHOH |ILCrO KOHTPOILA
5 ya PyA paboTHI, C | yCIIEBAEMOCTH
Ne el < uacax) npUMeHe- | (no Hedensim
Paznen (Tema) 3 ) o D) )
1/ 2 3] S| 3 = HUEM UH- | cemecmpa),
JUCHUILINHBI 5 = = 5 w a N A } _
| @) 5 S| 288 2 & & | & | TepaKTHB dopma npome
5 = | =8 g 8l €8 > E HBIX METO-| YTOYHOM aT-
= =588 g g 8 & | moB (B 4a- | TecTaluu (no
= S S cax/%) | cemecmpam)
1 |BBegenne. OcHOBHBIE
tepmunsbl ¥ noustus. Co-| 3 | 1-2 2 6 1/50%
CTaB Kypca.
2 |OmpeneneHne pacxoa0B
rasza Bcemu kareropusimu | 3 | 3-4 2 6 1/50%
notTpeduTene
3 |TpaccupoBka razoBoi | pefiTuar-
cetu. OcHOBBI TUpaBn-| 3 | 5-6 2 6 1/50%
KOHTPOJIb
9YEeCKOro pacyera.
4 |MoHTaxHas cxema.
TpyOs1 u apmarypa. [loa-
3eMHbIC U Haj3eMHbIe Ta-| 3 | 7-8 2 6 1/50%
30mpoBoabl. Tpacca u
ponIH Ta30BOH CETH.
5 [I'mapaBiaudeckuii pe-
kuMm. ['napaBnuueckas
ycroiuuBocTh. Perymu- | 3 | 9-10 2 6 1/50%
pOBaHHME JaBJICHUS B Ta-
30BBIX CETSIX.
CTI'PI'TI mpoMeImieH- 9 DEHTHHL-
6 |HBIX, OOIIECTBEHHBIX U 3 |11-12 2 6 1/50% P
. KOHTPOJIb
KHJIBIX 3/1aHHH.
7 |TpyOsl. 3amopHas apma-
Typa. Onopsl. Komnen- 3 113-14 ) 6 1/50%
caropsl. KoHCTpyHpoOBa-
HHE Ta30IpoBo/a.
8 |HanexxHOCTh razocHab-
KEHUsI. XapaKTepUCTHKA
COCTOSIHUSI CUCTEMBI I'a-
3ocHaOxeHus, npu koto- | 3 | 15-16 2 6 1/50%
pOM obecIieYnBaroTCs
Ka4yecTBO U Oe3omac-
HOCTb Ta30CHA0KEHUSI.
9 |3kcruryaTarus u yrpas-
nenune CI'PITL. Ilpu-
€MKa, IyCK H HaJlaJIKa. 3 117-18 2 6 1/50% 3 pelTHHr-
HcneiTanne ra3oBsIx ce- KOHTPOJIb
Tel. PeMOHT u nucner-
yepckasi cayxoa.
HUTOIo 18 54 |[KII| 9/50% |Jx3amen




5. OBPA3OBATEJIBHBIE TEXHOJIOI'MM ITPU OCBOEHUH JUCHUIIJIMHbI

«IIpoexkTHpOBaHUE U pacyeT CUCTEM ra30CHAOKEHUD

5.1. OcHoBHBIE BHABI 00pa30BaTeIbHBIX TEXHOJIOTHIi, HCIIOJb3YeMbIX IIPH U3YYeHUH
aucuuminnel «IlpoekTHpoBaHue U pacyeT cHCTeM ra30CHA0KeHH
JUist u3ydeHus JUCLUIUIMHBI UCTIOb3YIOTCS CIeAYIoIHe 00pa30BaTebHbIE TEXHOJIOTHHU:
® nposeodeHue NeKYUOHHBIX 3aHAMULL, HA KOTOPBIX U3J1araeTcsi TEOPETUUECKUI MaTepHrall C UCIOJIb-
30BaHNUEM KOMIIBIOTEPHBIX U TEXHUYECKUX CPEACTB (UTEHUE JIEKLUI C MCIOJIb30BAaHUEM IIPOEK-
TOpa, 0Ka3 KNHO(PUIBMOB U JIp.), HANIPaBJIEHHBIX Ha IPUOOPETEHHE CTYJCHTOM TEOPETHUECKUX
3HAHUI;
® npakmuyeckue 3aHAmMuUs — MPeIHA3HAYCHHBIE 1JI IPAKTUYECKOT 0 3aKPEIUICHUS TEOPETHUECKOTO
Kypca U OCBOEHUS CTYJEHTaMH OCHOBHBIX METOAMK PacyeTa B Kypce JUCLIUIUINHBI;
® npobnemuoe obyyeHue — sl CTAMYJIMPOBAHUS CTYIEHTOB K CaMOCTOSTEIbHOMY IPUOOPETEHUIO
3HAHMUU B KOHIIE JICKIMU CTYACHTAM 3aal0TCs BOIIPOCHI 10 TEME JIEKIUH, a Ha CIECIYIOIIEH JICK-
IIUH TIPOU3BONTCS YCTHBIM OMPOC U 00CYXIEHHE OTBETOB;
® camocmosmenvhas paboma CTyIEHTOB IIpeJHa3HAUEHA JUIsl BHEAYIUTOPHON PabOThI CTYJEHTOB
10 3aKPEIUICHUIO TEOPETUYECKOI0 MaTepHuala 1 10 U3YYEHHIO JOMOJIHUTENBHBIX Pa3lIeIoB QHUC-
IUIUTMHBI U BKJIFOYAET: MOArOTOBKA K JICKIUM, JIJAOOPaTOPHBIM paboTaM, oopMIiIeHHE KOHCTICK-
TOB JICKITUH, HAITUCAHUE OTUYETOB I10 JJAOOPAaTOPHBIM paboTam, HanmMcaHue pedeparos, paboTa B
AJICKTPOHHOU 00pa30BaTEeIbHON CpEJIE;
VY enbHbIN Bec 3aHATHUN, IPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpenesiseTcsl TIaBHON
IEJIBI0 TPOTPaMMBbI, 0COOEHHOCTHIO KOHTUHTEHTAa 00YJaIOLINXCs M COJIepKaHHEeM KOHKPETHBIX JTUC-

IIUTIIMH, ¥ B IEJIOM B Y4€OHOM IpoIiecce OHU COCTaBISAIOT 50% ayTUTOPHBIX 3aHATHIA.

6. OIEHOYHBIE CPEJICTBA JJI51 TEKYILETO KOHTPO.IS1 YCIEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTALIMU I10 UTOT'AM OCBOEHUSI JUCLUILJIMHBI
U YYEBHO-METO/IUYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOI PABOTBI
CTYJIEHTOB

6.1. Boripochbl K pedTHHI-KOHTPOJII0 3HAHM A
OLIGHI/IBaIOH_II/IMI/I cpeacTBaMu IJisk TCKYHICTO KOHTPOJIA YCIICBACMOCTH AUCHHUIIJIMHBI SABJISA-

I0TCSl PEUTUHI-KOHTPOJIU.

Peumune-xonmponv Ne 1
1. HopmaruBHasi TOKyMEHTalMsl IO MPOEKTUPOBAHUIO KOHCTPYKTUBHBIX 3JIEMEHTOB CHCTEM T'a30-
cHaO)XeHUs, €€ TPABOBOM CTATyC M OCOOEHHOCTH.
[TpaBoBBIE acTIEKTHI MTPOSKTHUPOBAHKSI KOHCTPYKTHBHBIX 3JIEMEHTOB CUCTEM ra30CHAOKEHUSI.
3. CoBpemMeHHas TEPMHUHOJIOTHS B Ta30CHAOKEHUHN: Ta30pacIpeie/ICHHEe, Ta30noTpedIeHIe, ObITO-
BOE ra3oBoe 000pyI0BaHUE.
4. BbeITOBOE razoBoe 000OpyIOBaHME: KiIacCU(UKALNI, OCHOBHBIC TEXHHUYECKHUE XaPAaKTEPHCTHUKH,

0COOCHHOCTH pa3MEIICHUS.
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TpeOGoBaHMs K TUIAHMPOBOYHBIM PEIICHHUSM U CTPOUTEIBHBIM KOHCTPYKIIUH TIOMEIICHUH, TTpe-
Ha3HAYCHHBIX ISl pa3MeleHUs] OBITOBOTO I'a30HCIIONB3YIONIEr0 000py10BAHUS.

[Tox6op 65ITOBOTO ra30BOro 00OPYAOBAaHUS, pacueT ero TpedyeMoi MOIIIHOCTH.
KoHCTpYKTHBHBIE JIEMEHTHI OBITOBOM ra30BOM ITUTHI C TA30BBIM TyXOBBIM HIKa(QOM U CHCTEMOM
«Tra3-KOHTPOJIb)

KoHCTpyKTHBHBIE 37IeMEHTHI OBITOBOTO Ta30BOT0 HACTEHHOTO NMPOTOYHOTO BOJOHATPEBATENS C
OTKPBITOM KaMEpOH CropaHusl.

KoHCTpYKTUBHBIE 3JIEMEHTBI OBITOBOTO OTOIMTEILHOTO HAITOJILHOTO T'a30BOT0 KOTJIA C OTKPBITOM
KaMepou CropaHusi.

KoHCTpyKTHBHBIE 3JIEMEHTHI OBITOBOTO HACTEHHOTO JBYXKOHTYPHOTO I'a30BOTO KOTJIA C 3aKPHI-

TON KaMepOH CropaHusl.

. KoHCTpyKTHBHBIE J1IeMEHTHI OBITOBOTO I'a30BOT0 MUKPOKOTeHepaTopa ¢ auraresieM CTUpIuHTa.
12.

["a30oBas 00Bsi3Ka OBITOBOT'O TA30BOT0 00OPYTIOBAHUSI JKUIIOTO JOMOBJIAJICHUS — O0IIIasi cXema.

. KOHCTPYKTI/IBHBIC SJIEMCHTBI CUCTEM BHYTPCHHETO ra3ocHa0keHus: THOKHE Ta30BbIE IIJIAHTH —

Pa3HOBHIHOCTH, pacyeT U moaoop.

KOHCTPYKTI/IBHBIG 3JICMCHTBI CUCTEM BHYTPCHHCTO Fa30CHa6)KeHI/I$I: TCPMO3AINOPHLBIC KIIAIlaHbI —
Pa3HOBHIHOCTH, pacyeT U 1moaoop.

KoHCTpyKTHBHBIE 3JIEMEHTHI CHCTEM BHYTPEHHETO Ia30CHA0KEHHS: Ta30BbIe (DMIIBTPHI — pa3HO-
BUIHOCTH, pacyeT U 1Moadop.

KOHCTPYKTI/IBHBIG 9JICMCHTBI CUCTCM BHYTPCHHCTO Fa30CHa6)KeHI/I$I: ra3oBbIC KpaHbI — Pa3HOBU -
HOCTH, pacyeT v mo100p.

KoHCTpyKTHBHBIE 3JIEMEHTBHI CUCTEM BHYTPEHHETO ra30CHAOKEHHS: TPYObl — pa3HOBHUIHOCTH,
pacuet u moaoop.

KoOHCTpYKTHUBHBIE JIEMEHTHI CUCTEM BHYTPEHHETO ra30CHA0KEHU: OBICTPOACHCTBYIOIIHE AIICK-
TPOMAarHUTHBIE KJIAIaHbl — PA3HOBUAHOCTH, PAcdeT U MOA00pP.

KoHCTpyKTHBHBIE A7IEMEHTHI CHCTEM BHYTPEHHEI'O Ta30CHA0KEHNUS: CUCTEMBI KOHTPOJIS 3ara3o-
BaHHOCTHU — Pa3HOBUIHOCTH, PAcUeT U 1MOa00p.

Pacuer ceueHus ABIMOBBIX U BEHTUJIAITMOHHBIX KaHAJIOB AJIA HOMGH_IGHI/Iﬁ C Ir'a30BbIM 060py;[0Ba-

HUEM.

Peumune-xonmpons Ne 2
KoHcTpyupoBaHue 1 pacyeT CHCTEMbI €CTECTBEHHOM IPUTOYHO-BBITSKHON BEHTHIISALIUH Ta3udu-
[IUPYEMOTO TTOMEILICHHS.
KoHcTpynpoBaHue u pacueT KUPIUYHBIX ABIMOXO/0B.
KoHcTpynpoBaHue 1 pacyeT cTalbHbIX IPUCTABHBIX ABIMOXO/IOB.
KoHcTpyupoBaHnue u pacuer KepaMHU4eCKUX JTBIMOXOIHBIX cucTeM Tuna «Schiedel».
KoHcTpyupoBaHue u pacueT IByCTEHHBIX IBIMOXOJHBIX cUCTeM Tuna « TepMOCTOMK.
KoHcTpynpoBaHue 1 pacueT ropu30HTaIbHBIX KOAKCHAIbHBIX JBIMOXO/IOB.
KoHcTpynpoBaHue U pacueT KOJUIEKTUBHBIX KOAKCHAJIBHBIX JIBIMOXOJIHBIX CUCTEM C OpPraHU30-
BaHHBIM pa3eNIbHBIM 3200pOM BO3/1yXa JUIsl TOPCHHUS.

[IpenoxpanuTenbHbIE KJIAaHbl HA ABIMOXO/IaX, pacueT U moaoop.
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['mapaBnuyueckuii pacyeT CEeTH TYMHUKOBBIX T'a30MPOBOAOB HU3KOTO JIaBIICHUS.
I'mapaBnuueckuii pacyeT KOJbIIEBOM ra30BOM CETH HU3KOTO TABJICHUS.

[ManpaBnuueckuil pacder ra3onpoBOAOB-3aKOJIBIIOBOK HA CETSAX HU3KOTO JaBIICHUS, OIICHKA (-
(EKTUBHOCTH MEPOTIPHUSTHSI.

[M'uapaBnuyeckuii pacyeT TYMHUKOBBIX Ta30ITPOBOIOB BHICOKOTO M CPETHETO JIaBJICHUS.
['mapaBanyeckuii pacyeT KOJbIIEBON CETH ra30MpOBOIOB BHICOKOTO U CPETHETO AaBJICHUS.
PacueTsl HapyXHBIX Ta30IPOBOJIOB HA TPOYHOCTh U YCTOMYHUBOCTb.

PacueT nmoazemMHOTr0 ra3onpoBoja Ha BCIUIBITHE, OA00p OasuiacTa.

Pacuer kKoHCTpYKITMK OTIOp HAJ3EMHBIX Ta30MPOBOIOB, UCIIOIL30BAHUE TUITIOBBIX CEPUM.
Pacuer mposeToB omop HaJA3€MHBIX Ta30MPOBOJIOB, UCITOJIH30BAHUE CITPABOYHBIX TAOJIHII.
Pacyer TenioBoi KOMIEHCAMH HAPYKHBIX Ta30IIPOBOJIOB, TIOJ00P KOMIIEHCATOPOB.
KoHcTpynpoBanue u pacder O6€CKOI0Ie3HBIX KPAHOBBIX y3JIOB.

Pacuer o6beMa cOOPHUKOB KOHJIEHCATa, pa3MEIIeHNEe X Ha HapY>KHBIX Fa30IpOBO/IaX.

Peumune-xonmpons Ne 3
KonctpynpoBanue u pacder onop noj otaeiasHo crosuumii IHTPII.
Koncrpynposanue u pacuer kperiennid LIIII'PIT x Hapy>KHBIM cTeHaM 3/1aHUM.
Pacuet u koHCTpynpoBanue cucrembl MoHue3amuThl LITPII.
Konctpyuposanue 3nanust I'PIL: pacuer octekiieHus, IpUMEHsSIEMbIE MaTEpUalibl, INIAHUPOBOY-
HbIE U KOHCTPYKTHBHBIE PELICHUS.
Pacuer 1 monbGop oGopymoBaHue y37a peaylUPOBAHHS: PETYIISITOPHI JaBICHUS.
Pacuer u monbop ob6opynoBanue y3ia penylupoBaHus: ra30Bbie QUIBTPHI.
Pacuer u mog6op ob6opyaoBaHue y3iia peylupOBaHUs: IPEAOXPAHUTEIbHO-3aI0PHBIE KIIalaHbl.
Pacuer u mog6op obopynoBaHue y3na peaylupOBaHUs: IPEIOXPAHUTEILHO-COPOCHBIC KIIAllaHbl.

KoHcTpyupoBaHue TMHUN peAyLIMPOBAHNS: HOPMATUBHBIE U TEXHOJIOTUYECKHE TPEOOBAHMUSL.

. 3aMoHeHne OMPOCHBIX JTUCTOB JUIsl T0A00pa U 3aKa3a MyHKTOB peAyLHPOBAHUS ra3a.

. [Tog6op u pazmenieHrne 060pPyI0BaHUSI JOMOBOTO PETYJISITOPHOTO IMMYHKTA, y4eT TpeOoBaHUi 6e3-

OIIaCHOCTH.
KoHcTpyupoBaHue ra3oBoii 00BSI3KM TOPEIOK PA3TUIHON MOITHOCTH.

Pacuer KOHCTPYKTUBHBIX 3JIEMEHTOB CUCTEM I'a30BOT0 JIYYUCTOTO OTOIJICHUS.

Pacyet 0CHOBHBIX MapaMeTpoB U 1MOAOOP ra30BbIX TOPENIOK ISl IPOMBIIIICHHBIX MeueH.
PexoHcTpykuusa razosoro xotna tuna «/IKBP» npu nepeBoje ero B BOJOTPEMHBIN PEKUM pa-
OOTBI: MPABOBBIC U KOHCTPYKTHUBHBIC OCOOCHHOCTH, HEOOXOIUMBIE PACUETHI.

[TonGop ra30BBIX rOpPENOK MPH MEPEBOJIE TEIIOBBIX arperaroB, padOTAIONIMX Ha KUJIKOM TOII-
JIMBE, HA TPUPOIHBIN ras.

[TonGop o6wvema pesepByapa anst xpaneHust CYI': pacuer moTpeOHOCTH B Ta3e, y4eT TpeOoBaHUit
0€30MacCHOCTH.

Pacuer mogzemuoro pesepsyapa CYI Ha BCruipITHE, ONIpeesieHne Macchl yHIaMEHTHOM TUTHTHI.
Pacuer ucnapenus mapoBoit ¢aszel CYI': ecTecTBEHHOE HCIIApEHUE «3E€PKATIOM», UCIIAPEHUE 3a
CUET I0JIBO/IA TEILIA.

KonctpyupoBanue ra3oBoii 00Bs3ku pesepByapa CYI', pacdyer cOpocHOro Kiamnasa.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
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22.

6.2. Boripochl Kk 3K3aMeHy
HopMmaTtuBHas goKyMeHTAIs 10 MPOEKTUPOBAHUIO KOHCTPYKTUBHBIX AJIEMEHTOB CHUCTEM razo-
CHa0XeHUs, ee PAaBOBOM CTaTyC U OCOOCHHOCTH.
[TpaBoBBIE acTIEKThI MPOESKTUPOBAHMS KOHCTPYKTUBHBIX 3JIEMEHTOB CUCTEM I'a30CHA0KEHHUS.
CoBpeMeHHasi TEPMUHOJIOTHS B Ta30CHAOKEHUH: Ta30pacIpe/IeiCHHEe, Ta30noTpeOIeHe, ObITO-
BOE ra30Boe 000pyI0BaHUE.
briToBOE Ta30Boe 00OpynoBaHME: KiIacCU(UKAIM, OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTHUKH,
0COOCHHOCTH pa3MEIICHUS.
TpeboBanust K MJIAHUPOBOYHBIM PELIEHUSM U CTPOUTEIBHBIM KOHCTPYKIIMHU MTOMEIEHUH, IpeI-
HA3HAYEHHBIX JIJIS pa3MeleHus] OBITOBOIO I'a30UCIIOJIb3YIONIEro 000py10BaHuUS.
[Tox6op 66ITOBOTO ra30BOro 00OPYAOBaHUS, pacueT ero TpedyeMoi MOIIIHOCTH.
KoHCTpYyKTHUBHBIE 371eMEHTHI OBITOBOM ra30BOM IUIUTHI C TA30BBIM TyXOBBIM MIKa()OM U CUCTEMOM
«ra3-KOHTPOJIbY
KoHcTpyKTHBHBIE 351IeMEHTHI OBITOBOTO T'a30BOI0 HACTEHHOTO MPOTOYHOIO BOJOHArpEBATENs C
OTKPBITOM KaMEpOH CropaHusl.
KoHCTpYKTHUBHBIE 37IeMEHTHI OBITOBOTO OTOMUTENFHOTO HAMIOJIBFHOTO Ia30BOT0 KOTJIA C OTKPBITON
KaMepou CropaHusi.
KoHCcTpyKTHBHBIE 31€MEHTHI OBITOBOTO HACTEHHOTO JIBYXKOHTYPHOI'O Ta30BOTO KOTJa € 3aKphl-
TON KaMepOH CropaHusl.
KoHCTpYKTHBHBIE 371€MEHTHI OBITOBOTO F'a30BOT0 MUKPOKOTeHepaTopa ¢ iBurareneM CTUpIMHTA.
["a3oBas 00Bsi3Ka OBITOBOTO TA30BOT0 0OOPYIOBAHUSI JKUIIOTO JOMOBJIAJICHUS — O0IIIasi cXema.
KoHCTpyKTHBHBIE 37IEMEHTHI CUCTEM BHYTPEHHETO ra30CHA0XKEHUs: THOKUE ra30BbIe HMUTAHTH —
Pa3sHOBUIHOCTH, PAcUeT U 1MOa00pP.
KoHCTpYKTHBHBIE 3JIEMEHTHI CHCTEM BHYTPEHHETO ra30CHA0KEHUS: TEPMO3aIIOpHbIE KIIaaHbl —
Pa3HOBUAHOCTH, pacdeT U moaoop.
KoHCTpyKTHBHBIE 371IEMEHTHI CUCTEM BHYTPEHHEI0 ra30CHa0KEHUS: ra30Bble (PUIBTPBI — Pa3HO-
BUIHOCTH, PacyeT U 1Moadop.
KoHCTpYKTHUBHBIE 3JIEMEHTHI CHCTEM BHYTPEHHETO Ta30CHA0KEHUS: Ta30BbIE KPAaHbI — PA3HOBHU/I-
HOCTH, pacyeT v mo100p.
KoHCTpYKTHBHBIE 3JIEMEHTHI CUCTEM BHYTPEHHErO T'a30CHA0KEHUs: TpyObl — pPa3HOBUIHOCTH,
pacuet u oaoop.
KOHCTpYKTHUBHBIE 3JIEMEHTHI CUCTEM BHYTPEHHETO ra30CHA0KEHU: OBICTPOACHCTBYIOLIHE AIICK-
TPOMarHUTHBIE KJIamaHbl — Pa3HOBUIHOCTH, pacyeT U moadop.
KoHCTpyKTHBHBIE AJIEMEHTHI CUCTEM BHYTPEHHETO ra30CHA0KEHHSI: CUCTEMbI KOHTPOJIS 3ara3o-
BaHHOCTH — PAa3HOBHIHOCTH, pacyeT u moaoop.
Pacyer ceueHns ABIMOBBIX M BEHTHUIISIIIHOHHBIX KAHAIIOB JIJISl IOMEIICHUH C Ta30BBIM 000pY10Ba-

HUEM.

. KonctpynpoBanue u pacyet CUCTEMbI €CTECTBEHHOM MPUTOYHO-BBITSXKHOM BEHTUIISILIMY Ta3udu-

LHAPYEMOT0 IIOMEILEHHUS.

KoHcTpynpoBanue u pacueT KUpIUYHBIX JbIMOXOOB.
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28.
29.
30.
31.

32.

33

45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.

56.

. KoncTpynpoBanue u pacder CTajIbHbIX IPUCTABHBIX JHIMOXOIOB.
24.
25.
26.
217.

KoHcTpyrpoBaHue u pacyeT KepaMHUYECKUX ABIMOXOIHBIX cucTeM Tura «Schiedely.
KoHcTpynpoBanue 1 pacuer ABYCTEHHBIX ABIMOXOJHBIX CUCTEM THUIA «T€pMOCTONK.
KoHcTpynpoBanue 1 pacdeT roOpu30HTAIBHBIX KOAKCUAIbHBIX JBIMOXOIOB.

KoHncTpynpoBanue 1 pacder KOJUIEKTUBHBIX KOAKCHAJIbHBIX JBIMOXOJHBIX CHCTEM C OPraHU30-
BaHHBIM pa3JIebHBIM 3200pOM BO3IyXa JJIsi TOPEHHUSL.

[IpenoxpanuTenbHbIE KJIAaHbl HA ABIMOX0/IaX, pacueT U moaoop.

I'mapaBinyeckuii pacyeT CEeTH TYIUKOBBIX I'a30IPOBOJAOB HU3KOT'O aBJICHHUS.

I'mapaBnuueckuii pacyeT KOJbIIEBOM ra30BOM CETH HU3KOTO TABJICHUS.

['unpaBnuueckuid pacdyeT ra3onpoBOAOB-3aKOJIBIIOBOK HA CETSAX HU3KOTO JaBJIEHUS, OI[eHKa (-
(EKTUBHOCTH MEPOIPUSATHSL.

I'mapaBinueckuii pacyeT TYNHUKOBBIX Fa30IIPOBOJOB BEICOKOT'O U CPEHErO aBICHUS.

. 'mapaBnuueckuii pacyeT KOJbIIEBOM CETHU ra30MpOBOJIOB BBICOKOTO U CPETHETO AaBJICHUS.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Pacuersbl HapyKHBIX Fa30MPOBOJIOB HA MMPOYHOCTh U YCTOMYHUBOCTD.

PacueT nmoazemMHOTr0 ra3onpoBoja Ha BCIUIBITHE, IOA00p OasuiacTa.

Pacyer KOHCTpYKIIMM ONIOP HAJI3EMHBIX ra30POBOJIOB, UCIIOJIb30BAHUE TUIIOBBIX CEPUIL.

Pacuyer nposneToB onop Ha/3eMHBIX Ta30IPOBOIOB, UCIOIb30BAaHUE CTIPABOYHBIX TAOIUII.
Pacuyer TenioBoi KOMIEHCAUN HAPYKHBIX Ta30IIPOBO/IOB, TOJ00P KOMIIEHCATOPOB.
KonctpyupoBanue u pacuer 0€CKOJIOIe3HBIX KPAHOBBIX Y3JIOB.

Pacuer oObeMa cOOPHUKOB KOH/IEHCATA, pa3MEIICHNE UX Ha HAPY>KHBIX ra30IMpPOBOAAX.
Koncrpynposanue u pacuer onop nox otaensHo crosumid LHTPII.

Koncrpyuposanue u pacuet kpemienuit LLIT'PIT k HapyHbIM cTeHaM 31aHUH.

Pacuer u koHCTpynpoBanue cucremsl MoaHue3amuTsl [ITPII.

Koncrpynposanue 3nanust ['PII: pacuer ocreknenus, npuMeHseMble MaTepUabl, JIaHUPOBOY-
HbI€ U KOHCTPYKTUBHBIE PEIICHHUS.

Pacuer 1 mon6op oGopynoBaHue y3ia peayLUpPOBAHUS: PETYISITOPHI AaBICHUS.

Pacuet u mon6op obopynoBanue y3na peayLHpOBaHUS: Ta30BbIe (PUIBTPHI.

Pacuet 1 mogbop o6opyaoBaHue y3i1a peAyLHPOBAHUS: IPEIOXPAHUTEIBHO-3aII0OPHBIE KIIalaHBbl.
Pacuer u mog6op o6opyaoBaHue y3i1a peIyIIupOBaHUs: IPEAOXPAHUTEIIBHO-COPOCHBIC KJIAITaHBbl.
KoHcTpynpoBanue IMHUN peIylUpPOBaHMS: HOPMATUBHBIE U TEXHOJIOTUYECKUE TPEOOBAHUS.
3aroyiHeHHe ONPOCHBIX JIUCTOB JJIs MOA0Opa U 3aKa3a MyHKTOB PeAYLIMPOBAHUS ra3a.

[Ton6op 1 pa3mernieHrne 000pyI0BaHUS IOMOBOTO PETYJIATOPHOTO ITYHKTA, Y4eT TpeOoBaHui 0e3-
OIACHOCTH.

KonctpyrpoBaHnue razoBoii 00BS3KH TOPEIOK Pa3IMYHON MOIITHOCTH.

Pacyer KOHCTPYKTHUBHBIX 3JIEMEHTOB CUCTEM I'a30BOT0 JIyYUCTOI'O OTOIJIEHMSL.

Pacuer OCHOBHBIX TapaMeTPOB U MOAOOP Ta30BBIX FOPENOK JUIsl TPOMBILIUICHHBIX MEYEH.
Pexonctpyknus razoBoro kotia tuna «/JIKBP» nipu nepeBonie ero B BOAOTpEHHBIA PEKUM pa-
OOTHI: TPABOBBIC U KOHCTPYKTUBHBIC OCOOCHHOCTH, HEOOXOIUMBIE PACUECTHI.

[Tox6op ra30BbIX TOPEIOK NPU MEPEBOJE TEIUIOBBIX arperaton, pabOTAIONIMX HA KHUJIKOM TOII-

JIMBE, HAa IPUPOJHBIN ras.



57.

58.
59.

60.

[Ton6op o6wvema pesepByapa 11 xpanenust CYI': pacyer moTpeOHOCTH B rase, y4eT TpeOoBaHUH
0€301MacHOCTH.

Pacuer mogzemuoro pesepyapa CYI Ha BCIuibITHE, OTIpeieTieHIe Macchl (PyHIaMEHTHOM TITUTHI.
Pacuer ucnapenust napoBoit ¢a3el CYI': ecTecTBeHHOE HCIApEHUE «3€PKATIOMY, HCIIApEHUE 32
CYEeT MMOJBOAA TEIlIA.

KoncrpynpoBanue razoBoit 00Bsi3ku pe3epByapa CYI', pacdyer cOpoCcHOro Kiiamasa.

6.3. CocraB kypcoBoro npoekra «['azupukannus npoMbIILIEHHOT0 00bEKTa»
Tosichumenvhas 3anucka:

Pacuer motpeGHOCTH 00BEKTA B MPUPOTHOM Ta3e (pacuer).

[Togbop razoucmnomb3yromero od0opymoBaHus (omucaHue, 0OOCHOBaHWE BBIOOpA, BO3MOXKHAsS
aJlbTepHAaTHBA)

[TpoexTHpoBaHKE OMEILIEHHS ISl pa3MEIIeHHUs Ta30MCIIONB3YIOIIEro 000py1oBaHus (ONTUCaHue
TEXHUYECKU PEIICHUH, pacueThl).

[IpoekTupoBaHre CUCTEMbl BEHTUISAIMH Ta3uUIUPyeMOro moMenieHus: u (pu HeoOXOqUMO-
CTH) TIOJIaYM BO3/yXa HA TOpPEeHUE (ONMMCAaHUE TEXHUYECKH PEIICHU, PACYEThI).
[TpoekTupoBaHue CUCTEMBI IBIMOYJAICHUS (OMMCAHNE TEXHUYECKU PEIICHHM, PACUEeThI).
[IpoekTupoBaHre CUCTEMBbI KOHTPOJIS 3ara30BaHHOCTU (OMHCAHHME TEXHUYECKH PELICHUi, pac-
YETHI).

KoncTpynpoBanue y3na pearynupoBaHus (OMUCAHHE TEXHHUECKU PEIICHUH, pacueThl, 3aII0THECH-
HbIE OIIPOCHBIE JIUCTHI).

I'unpaBnuueckuii pacyeT ra3onpoBoja OT y3Jia PeIyLIUPOBaHUS 10 Ta30M0TPeOIIIOnEero 06opy-
noBaHus (pacuer)

KoHcTpynpoBanue ra30Boit paMIibl TOpeNiKH (onmucanue, 000CHOBaHHUE PEIICHUH )

I'pagpuueckas wacmo

Jluct 1. OOuue naHHEbIE.

Jluct 2. HapyxHbIil ra30IpOBOA U y3€J1 peAYLHPOBAHUS (BKIIOUAS CXEMY).

Jluct 3. Ilnan pa3memnieHust 000pyaoBaHus (BKIIIOUAs CUCTEMbl BEHTHIISAIINH, TBIMOYIAJICHHUS U KOH-

TPOJISI 3ara30BaHHOCTH ), AKCOHOMETPHUYECKasi CXeMa ra3oIpoBOIOB, Y3JIbl (BKIIFOUYAs CXEMY ra30-

BOU paMIIbI).

Jluct 4. Cnermdukanus 000pyA0BaHUS, U3ACIUN U MAaTEPHAIIOB.

6.4. Bonipocwl k CPC

CxeMbl cucTeM ra30CHa0KEeHHS TPOMBIIIICHHBIX TPEAPUATHA.
[ToTpebrienne raza NpOMBIIUIEHHOCTbIO U HAaCEJICHHEM, HEPAaBHOMEPHOCTh MOTpeOIeHUs, pac-
XOJIbI ra3a.
TpaccupoBka ra3oBbix cereil. OCHOBBI THIPABIMYECKOTO pacyeTa, BApUAHThl METOAMK, Pa3HO-
BUJHOCTH, COITOCTABJICHUC PC3YJILTATOB.
MonTaxHas cxema. TpyOsr u apmarypa. [logzemnsie razonpoBosl. HagzemMHble ra30mpoBOIbI.
Tpacca u npoduin ra3onpoBoOB.
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. I'mgpaBamyeckuii pexxum. Pacuer ruapaBindeckoro pexxuma. ['mapaBindeckas yCTOMYUBOCTb.
PerynupoBanue naBineHus B CeTSIX.

. Herpaguunonnsie BI1bI ra30BOro 000py10BaHUS: KOHACHCAIIMOHHBIE KOTJIbI, UH(PAKpACHBIE T0-
PCIKH, KOTCHCPATOPbI, TAa30BbIC XOJIOAUJILHUKH.

. IIpounoctasie pacuetsl. TpyOsl. 3anopHas apmarypa. Onopsl. Komnencaropsl. Konctpyupona-

HHUC Ira30IIpOBOJA.

8. Hanexuocts razocHadxkenus. Pacuers! HanexHocTH. CriocOOBI OBBIIIEHUS HAJIEXKHOCTH.

9. KoHTponp KauecTBa MOHTQXHBIX pabOT Ha ra3onpoBojax. [IpogayBka, Myck M HasagKa ra30BbIX

cetelt. McnipiTanue ra3onpoBoioB. ABapuMHO-AUCIIETYEPCKAs CIIykKOa.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIVIMHBI «IIpoekTHpoBaHue U pacyeT CHCTeM ra30CHa0KeHH s

7.1. OcHOBHas JqUTeEpaTypa
. Kwna B.A. Tl'azocnaGxenue: yueonuk. — M.: ACB, 2014. — 368 c. (ObC «KoHCynbTaHT CTYy-

JICHTA»)

2. Nonmn A.A. I'a3ocHaOxenue: yueOnuk. — M.: Jlans, 2012. — 448 c. (bubn. Bnl'Y)

. Nonwnn A.A., Xuna B.A., ApruxoBud B.B. u np. ['azocHabxxenue: yuyeOHUK A7 BY30B. — M.:
ACB, 2012. —-472 c. (OBC «KoHCYnbTaHT CTYJEHTA»)

. Komu6ab6a O.b., Hukumos B.®., OmeToBa M.FO. OcHOBBI NPOEKTHPOBAHUS U IKCILTyaTaI[uU CH-
CTeM rasopacupefefieHuss W rasomnoTpednenus: y4ed. mocobue. — CII6.: Jlams, 2013. -
204 c. (OBC «Jlanby)

7.2. lonoJTHUTEILHAS JIUTEPpaTypa

. baxmar I'.B., BacunbeB I'.I'., borarenkoB FO.B. CnpaBoyHuUK HH)KXEHEpa MO SKCIUIyaTaluu
He(Tera3onpoBoOB U MPOIYKTOMPOBOAOB: yuel.-pakT. mocodbue. — M.: Muadpa-Uuxenepus,
2006. — 928 c. (OBC «IPRbooksy)

. bproxanor O.H., [TnyxaukoB A.1. OCHOBBI 3KCIITyaTallik 0OOPYIOBAHMS U CHCTEM Ta30CHa0-
xeHus: yaeOuuk. — M.: Uudpa-M, 2014. — 256 c. (ObBC «Znaniumy)

. T'a3zoBbIe TOomIMBA U WX KOMIOHEHTHI. CBOWCTBA, MOJyYeHHUE, IPUMEHEHHUE, YKOJIOTHS: CIIPABOY-
nuk / B.H. bakymun, E.M. bpemenko, H.®. [lyboBkun u np.— M.: U] M3BU, 2009. -
614 c. (OBC «IPRbooks»)

. ManunoB A.A. ABTOMaTH3UPOBAaHHBIC Ta30pacpeeuTeIbHbIC CTaHIIMU: cipaBouHuK. — CII0.:
Xummzaar, 2014. — 544 c. (OBC «IPRbooks»)

. XKuna B.A. ABTOMaTHKa M TelIeMEXaHHWKA CUCTEM ra3ocHabxeHus: yueOHUK. — M.: Mudpa-M,
2015. - 238 c. (OBC «Znaniumy)

. Kuna B.A., YmrakoB M.A., bproxanos O.H. ['a30BbIe ceTn 1 ycTaHOBKU: yueOHUK. — M.: Akae-
mus, 2008. — 272 c. (buba. Bal'Y)

. Meronudeckue ykazaHus K KypCOBOMY IMPOCKTHPOBAHUIO MO nuciuiummHe «['azocHaOkeHue
Mukpopaiiona ropoaa» / B.W. Tapacenko, A.A. JlazapeB. — Bnagumup: Bal'y, 2013. — 40 c.
(bu6a. Bal'Y)
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Tapacenko B.. CucreMbl TenemexaHuku B razocHaOxeHun PD: yde6. mocodbue. — M.: ACB,
2012. -98 c. (OBC «KoHCYIbTaHT CTYICHTA»)

OkcrryaTanus 000pyJOBaHUS M 0OBEKTOB ra30BOi MPOMBIIUIEHHOCTH: yuel. mocodue B 2 T. /
I''I". Bacunwes, A.H. I'ynekoB, HO./l. 3emenkoB u ap. — Bonorna: Uadpa-Uuxenepus, 2008. —
T.1: 607 c.; T. 2: 607 c. (OBC «Znaniumy)

7.3. llepuoauveckue u3IaHus
«be3onacHocTh Tpy/Ja B IPOMBILIIIEHHOCTH.
«I["a3 Poccunmy.

«I"a3oBas IMPOMBIINITICHHOCTBb».

«ITonmumeprasy.
«Daxem.
7.4. DJIeKTPOHHBIE pecypChl
HOVY-XAVYC.py - HamuonanpHas wuHpOpMalMOHHAs CHUCTEMa 1O  CTPOUTEIBCTBY

// http://www.know-house.ru.

ABOK — HexomMmepueckoe [TapTHEpCTBO MHAKEHEPOB 10 OTOIUIEHUIO, BEHTHIIALIUN, KOHIUINO-

HUPOBAHMIO BO3yXa, TEINIOCHAOKEHHUIO U CTPOUTENBHOM Terodusuke // http:// www.abok.ru.

["azoBuk: [IpoMeliuieHHOE Ta30BOE 00opyAoBaHue // http://gazovik-gaz.ru.

[IpoexTupoBanue razocHadxenus // http://proekt-gaz.ru.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
«IIpoexkTHpOBaHUE H pacyeT CHCTEM I'a30CHAOKEHHUSD»

HJ’IH IMPOBCACHUA JICKIWMOHHBIX 3aHATHH HCO6XOILI/IM3 aAyauTopus, OCHalllCHHAasd MYJIbTUMC-

JTUHHBIM 000pYI0BaHUEM U KOMIIBIOTEPOM.

Jlnst mpoBeieHUs] MPAaKTUYECKUX pabOT MMEETCs J1abopaTopusi, OCHAIEHHAs CIIEeIYIOIIUM

o0opyoBaHuEM:

obopynosanue ['PY ¢ y3nom yuera pacxopa rasa;
ob6opynosanue LIIPIT;

CTEHJ| PEryJIUPYIOIIEH U PEIOXPAHUTEIBLHON apMaTypBl.
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