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1. HEJIX OCBOEHUA JTUCHUIIJIMHBI

Ienvio océoenusn oucyunaunsl «MeTO/IBI pacueTa CUCTEM TEIIOTa30CHA0KEHHS U BEHTHIIS-
HUn» ABJIAIOTCA TCOPCTHYCCKAA W MPAKTHYCCKaAd IMOATrOTOBKA IJid BBINIOJHCHUSA PACUHCTOB CUCTEM
TeHHOFaSOCHaG)KCHI/IH, a TaK’KC IMOJTYUYCHUC CHOCOGHOCTI/I CaMOCTOSATCIIbHO BBITNIOJIHATH TCTIJIOTUAPAB-
JIMYCCKUC U A3POJAMHAMHUYCCKUC paCUYCThl HHKCHCPHBIX CUCTEM U HUCCICIOBAaHUA IIPU OCYIICCTBIIC-

HHU HpOCKTHOﬁ u HpOHBBOHCTBCHHOﬁ ACATCIBHOCTHU B obmactu CTPOUTCIILCTBA.

3aoauu:

JucuuruimHa

«Merogpl pacuera CHCTEM

M3ydeHue oOLINX 3aKOHOB M YpaBHEHUI pacueTra uHxeHepHbIX cucteMm TI'B;
IIPUMEHEHHUE NTOTYYEHHBIX 3HAHUHU B IPAKTUYECKUX LETIAX;

YMEHHE NIPUMEHATh HECKOJIBKO METOJIOB PACUETa;
BJIaJICHUE METOAAMH aHAJIM3a IIOJIy4YEHHBIX PE3YJIBTaTOB U JAIBHEHUILETO CUHTESA.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

TEIUIOra30CHAOKEHUS U

BCHTUJIIAITUHN»

(b1.B.Z1B.01.01) oTHOCHTCA K 4acTH, GopMUpyeMOil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
IIpepexBu3nTHl TUCHUIUIMHBL: «MaTtemaTtukay, «Pusnukay», « TeopeTuyeckas MexaHuka», «Me-
XaHMKA JKUJIKOCTH U ra3ay, «/HxeHepHble ceTn».

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tnanupyemble pe3ynbTaTbl 00yUeHHs M0 AUCHUILUIMHE, COOTHECEHHBIE C IJITAHUPYEMBIMHU pe-
3yabTatamMu ocBoeHus OITOIT:

dopMupyeMbIe [InanupyemMsble pe3ysbTaTbl 00yUeHHs 0 AUCLUIUINHE, Haumenosa-
KOMIICTEHIINH B COOTBETCTBHH C MHANKATOPOM JOCTHKEHUS KOMIETEHIIUN HUE
(xoq, comepxKanue WHIuKaTop JOCTHKEHHS KOMIIETCHIIMKM | Pe3ynbTarel 00yueHHs | OLCHOYHOIO
KOMTICTCHITUH ) (xoq, corepkaHye MHANKATOPA) 0 JUCLHUILINHE CpeacTBa
I1K-1. CrmocoOHOCTD IIK-1.1. 3naer npaBuiia BEIIOIHEHUS U 3Haem OCHOBHBIE ITO- | PeHTHMHT-KOH-
BBITOJHATH pabOTHI 1O O(hOpMIICHHS IPOCKTHOM JOKYMEHTAIMHA B CO- | HATHS, 3aKOHBI M Me- TPOJIHU
pa3paGoTKe TexHuue- | OTBETCTBHH C TPEOOBAHHMSMH HOPMATHBHBIX TOJIBI pacdeTa uHKe- Tectsl

CKUX PEILICHUH »Iie-
MEHTOB U y3JI0B KO-
TEHABHBIX, TEMI0BBIX
MIYHKTOB U TEIIOBBIX
cerel

JIOKYMEHTOB Ha IIPOEKTHYIO JOKYMEHTALHIO,
IpaBUjIa U CTAaHAAPTHI CUCTEMBI KOHTPOJIS
(MeHe/DKMEeHTa) KauecTBa IPOEKTHOW OpraHu-
3allUH, CHEIUAIbHBIE KOMIBIOTEPHBIE IIPO-
rpaMMbl, He0OXOIMMBbIE s pa3pabOTKH Mpo-
€KTHOW U paboyeli TOKYyMEHTAIIUH MO TEXHO-
JIOTUYECKUM PELICHUSM.

[IK-1.2. YMeeT 0pOpMIIATH IPOSKTHYIO JOKY-
MEHTAIMIO B COOTBETCTBUH C TPEOOBAHUAMHU
HOPMAaTHUBHBIX JOKYMEHTOB Ha IPOEKTHYIO
JIOKyMEHTALUIO, pad0TaTh C IIEPCOHATBHBIM
KOMIBIOTEPOM, MHOXKUTEIIBHON TEXHUKOM,
CKaHepaMH U (akcamu, paboTaTh C TEKCTO-
BBIMHU PEIaKTOPaMH, TpahUuecKUMH ITPOTpaM-
MaMH, BBIITOJIHSATE YePTEKH Oe3 UCTIONIB30Ba-
HUS KOMIIBIOTEPA.

[TK-1.3. BiiageeT KOMITOHOBKOH 1 pa30UBKOI
YepTeKeH ISl BBITOJIHEHHS! OTENIBHBIX Y3J10B
1 DJIEMEHTOB TEXHOJIOTHYECKOTO 000pyH0Ba-
HUSI, BBIOOPOM MaciiTada Juisi BHITOJHEHUS
OTJIEJBHBIX Y3JI0B U 3JIEMEHTOB TEXHOJIOIHYE-
CKOTO 000pYyIOBAaHHMSI, BEIYEPUNBAHUEM dJIe-
MEHTOB, y3JIOB U JeTaJsell,, IPUBA3KON THIIO-
BBIX PELIEHUN OTAEIBHBIX JJIEMEHTOB, y3JI0B
U JeTanei. CBepKOd KOMUI MPOEKTHBIX JTOKY-
MEHTOB C UX OPUIMHAJIAMU, COCTABICHUEM

HepHbIX cuctem TT'B.
Ymeem nonn3oBarbes
METOJIaMH PEIICHUS
WHXCEHEPHBIX 3a/1a4 110
pacueTy HanoOpHBIX U
OE3HAIOPHBIX TOTOKOB
JKHJIKOCTH H Ta3a, 10
pacdeTy OCHOBHBIX
WHXEHEPHBIX CeTeil B
CTallHOHAPHOM U He-
CTallHOHAPHOM PEXKHU-
Max.

Bnaoeem waBpikamu
pELICHUS UHXXEHEP-
HBIX 3aJa4, CBA3aHHBIX
C pacdeTamM# OCHOB-
HeIX cucteMm TI'B.




SKCTUITMKALMH U criennpuKanuii o pazpado-
TaHHBIM YepTEkKaM, BHECEHUEM U3MEHEHUN B
pa3paboTaHHYIO TOKYMEHTAIMIO, Clauei mpo-
€KTHOU JOKYMEHTAllUU B apXHUB.

[1K-2. CriocoOeH BEI-
MTOJTHATH Pa0OTHI 110
pa3paboTKe TeXHUYE-
CKUX pEIICHUH 3Jie-
MEHTOB U y3JIOB CH-
CTEM OTOILIEHHUS, BEH-
THIALUH U KOHIULHAO-
HUPOBaHUS BO3/IyXa

[1K-2.1. 3naet TpeOOBaHMUS HOPMATHBHBIX
[IPaBOBBIX aKTOB, HOPMAaTUBHO-TEXHUYECKUX
JIOKyMEHTOB K COCTaBy U MOPSJKY BbIIA4UH UC-
XOJIHO-pa3peIIMTEIbHON JOKYMEHTAIIMA Ha
MPOECKTUPOBAHUE CUCTEM BHYTPEHHETO TEILIO-
CHA0KEHHUSI, OTOILIEHHS, BEHTUISAIAN, KOHIU-
LIMOHUPOBAHUS BO3/yXa, BO3IYIIHOTO OTOII-
JIEHUS, TPOTUBOABIMHON BEHTHJIALIUHU. ..
[IK-2.2. YMeeT OCYIIECTBIATh H 0OOCHOBBI-
BaTh BBIOOP TUTIOBEIX MPOCKTHBIX PEIICHUN
3JIEMEHTOB U Y3JIOB CUCTEM BHYTPEHHETO TeTl-
JIOCHAOKEHUSI, OTOIICHUS, BEHTHIISILINKI, KOH-
JULMOHUPOBAHUS BO3AyXa, BO3AYIIHOTO
OTOILIEHUS], IPOTUBOBIMHON BEHTUJISILIUM. . .
[IK-2.3. Biageer aHaIM30M TUIOBBIX IPOEKT-
HBIX PEIIEHUI 3JIEMEHTOB U y3JI0B CUCTEM
BHYTPEHHETO TETUIOCHAOKEHUS, OTOIUICHUS,
BEHTWISIIUH, KOHIUIMOHUPOBAHUSI BO3TyXa,
BO3JAYLIHOT'O OTOIUIEHUS, NPOTUBOIBIMHOMN
BEHTIJISAINH, Pa3pa0d0TKa BAPHAHTOB TEXHUYC-
CKHX pEIEHUI 3JIEMEHTOB U y3JI0B CUCTEM
BHYTPEHHETO TeTUIOCHAOKEHU S, OTOTUICHUS,
BEHTWISIIUH, KOHIUIIMOHUPOBAHUSI BO3TyXa,
BO3/JIYLIHOTO OTOIUIEHU S, IPOTUBOIBIMHOMN
BEHTHJISIH. . .

3naem OCHOBHEIE T1O-
HATHS, 3aKOHBI U IIPO-
LIECCHI CHCTEM OTOILIE-
HHS, BEHTHIALNH,
KOHAMITHOHUPOBAHUS
BO3/IyXa.

Ymeem nonp3oBateea
METOJIaMH pacueTa Ch-
CTEM OTOILIIEHHUS, BEH-
THIALUH, KOHIUIIAO-
HUPOBAHUS BO3/yXa.
Bnaoeem waBpikamu
pelIeHUs] MHXKEHEP-
HBIX 3a[a4, CBA3aHHBIX
C pacdeTamMy CHCTEM
OTOILIEHUS, BEHTHIIS-
1Y ¥ KOHUIIHOHUPO-
BaHUA BO3/IyXa

PeiiTunr-xou-
TPOIH
Tectrl

I1K-3. CriocoOeH BEI-
MTOJTHATH Pa0OTHI 110
pa3paboTKe TeXHUYE-
CKUX pEIICHUH 3Jie-
MEHTOB U y3JIOB CH-
CTEM Tra30CHAOKEHHS

IIK-3.1. 3naer npaBuiia BEIIOIHEHUS U

o opMIIEHHSI IPOEKTHOM JJOKYMEHTAIUHU B CO-
OTBETCTBUH C TPeOOBaHUSAMH HOPMATHBHO-
TEXHUYECKHX JIOKYMEHTOB, IIpaBHJIa U CTaH-
JIapThl CUCTEMBI KOHTPOJIS (MEHEPKMEHTA)
KayecTBa MPOEKTHOM opraHu3anuy, TpeboBa-
HUSI HOPMaTHBHBIX ITPaBOBBIX aKTOB, HOpMa-
TUBHO-TEXHHUYECKHUX JJOKYMEHTOB IO IIPOEK-
TUPOBAHUIO U CTPOUTEIIBCTBY ...

[1K-3.2. ¥YMeeT npuMeHsTH TPeOOBaHUS HOP-
MaTHBHO-TEXHUYECKHX JIOKYMEHTOB B 00J1a-
CTH IPOEKTUPOBAHUS U CTPOUTEIIHCTBRA .. .,
MIPUMEHSTH ITPOPECCHOHATBHBIE KOMITBIOTEP-
HBIE TPOrPaMMHBIE CPE/ICTBA ¥ HMEIOYIOCS
MH(GOPMAIHIO TSI IOJTOTOBKU IIPOSKTHOH
JIOKyMEHTALUH ..., TOJIB30BaThCS HH(pOpMa-
LIMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceThio MH-
TEpHET.

[1K-3.3. Baageer meToaukoii cbopa, oOpa-
OOTKM M aHaJIM3a UCXOHBIX TAHHBIX JJIS BBI-
MTOJIHEHUSI TUIAaHOB 1 PO UIICH HAPYKHBIX r'a-
30BBIX CETEH, IPOSKTUPOBAHUEM U PAaCUETOM
CHCTEM T'a30CHA0KCHHUSI.

3naem OCHOBHEIE TTO-
HSTHUSL, 3aKOHBI U Mée-
TOJIBI pacyera raso-
cHaOKeHus.

Ymeem nonp3oBateea
METOJIaMH pacueTa ra-
30BBIX CETEH.
Bnaoeem naBpikamu
MOJICTTHPOBAHUS TIPH-
KJIagHbIX 3a7a4 B 4a-
CTH pacueTa CUCTEM
ra3ocHa0KeHH.

PeliTHHT-KOH-
TpoJIu

3auer ¢ oreH-
KoM




4. OFBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh JUCIUILIMHBI COCTABIISIET 2 3a4€THBIC €UHUIIbI, 72 Yaca.

TemaTuueckuii mjiaH
dpopma 00yueHus — ouHast

KonrakrHas pabora
oOyJarormxcs
§ C IEearOrn4eCcKuM = @DOpMBI TEKYILETO
3 pabOTHHKOM E KOHTPOJIS
3 = o S YCIIEBAEMOCTH,
Ne HaumenoBanue teM u/uiau 3 8 o % . g 5 tbopa
n/m Pa3IeIIOB/TeM JUCIUILIHHEI 5 = = 2% | E 4| o ¢ g '8 P .
@) o =2 E S é 28 g = TIPOMEKYTOYHOU
) % =z §8 i) E § z aTTecTaluu
= S 888 & = 2 = © (no cemecmpam)
= < ST
= = =
1 |OcHoBrI pacuera TpyOomnpoBogoB | 6 | 1-3 2 2 6
2 |Pacyer pa3BeTBIEHHON TYIHKO- Peittunr-
N 6|46 | 4| 4 2 6
BOH ceTH KOHTPOJb
3 |Pacuet KOJBLIEBBIX HHXKCHEPHBIX
: P 679 2] 2 2 6
CeTeH.
4 |OcHOBBI pacueTa ra30BbIX CETEH. Peittunr-
6 [10-12| 4 | 4 2 6
KOHTPOJb
5 |OcHOBBI pacyeTa BEHTHIIALIMOH-
P 6 [13-15] 2| 2 2 6
HBIX CETEH.
6 |OCHOBEHI pacueTa ceTeil Tero- Pelitunr-
6 [16-18| 4 | 4 2 6
CHaOXeHUs KOHTPOJb.
3ader c oneH-
Bcero 3a 6 cemectp 72 18| 18 - 12 36 . 1
KO#
Hannuue B qucrinmmnae KIT/KP -
3ader c oneH-
Hroro no nucuunimxe 72 18| 18 — 12 36 . B
KOH
TemaTuveckuii nJjia”
¢opma 00yueHus1 — 04HO-3204HASA
KonrakrHas pabora
oOyJarormxcs
§ C NeJaroruyecKum § DOpMBI TEKYLLIETO
3 pabOTHHKOM 4 KOHTPOJIS
3 = o = YCIIEBaEMOCTH,
No HaumenoBanue teM u/uiau 3 5 o % = & © tbopa
n/m Pa3ICTIOB/TEM JUCIUILIHHEI 5 = = | % w| B =] ° g e '8 P .
o 5 S|2E| 52| 28 8| g™ |mnpoMexyrouoi
5 g E = §8 g E 5 = aTTecTanun
= S 588 & = 25| © (no cemecmpam)
= < ST
= = =
1 |OcHoBBI pacuera Tpy6GompoBogoB | 6 | 1-3 2 2 20
2 |Pacuer pa3BeTBICHHOI TYyNUKO- Peittunr-
N 6| 46 |2 2 2 20
BOH ceTH KOHTPOJb
3 |Pacyer KOJBLEBBIX HHKEHEPHBIX
. P 6|79 |2 2 2 20
CeTeH.
4 |OcHOBBHI pacyeTa ra3oBbIX ceTeil. Peittunr-
6 [10-12] 2 | 2 2 20
KOHTPOJb
5 |OcHOBBI pacueTa BeHTUJISILIUOH-
P 6 [13-15[2 | 2 2 20
HBIX CETEH.




6 CO};:%(::; I1/);1[cqua ceTe Terwno- 6 |16.181 4 | 4 ) 16 Egi;g;{;;
Beero 3a 5 cemecTp 144 14| 14 | - 12 116 i?);ﬂ ¢ onex-
Hannuue B qucrinmmnae KIT/KP -

HTOro no JucuHILIHHe 144 14| 14| - | 12 116 i?);ﬂ ¢ onen

Couepmaﬂne JEeKINOHHBIX 3aHATHH 0 JUCHUILIHHE

Tema 1. OcHoBBI pacueta TpyOonpoBooB. [locTpoeHne XxapakTepucTUK TpyOOIpOBOIOB.
Pacuér paBHOMEpHO-pacnpenen€éHHoro pacxona. lMccnenosanue mnocienoBaTeIbHOrO COCAUMHEHUS
TpyOonpoBo10B. VccrenoBanue napamieIbHOrO COSJUHEHUs TPyOOIpOBOIOB.

Tema 2. Pacuér pa3BeTBIIEHHON TyNUKOBOI ceTu. MeToauka pacuera pa3BeTBICHHON TyIH-
KOBOM ceTH. PacueT pa3BeTBIEHHON TYIIMKOBOW CETH € IByMS UCTOUYHMKaMU. KoMIIbIoTEpHAst MOJEIb
pacdera pa3BETBICHHON TYIIMKOBOM CETH.

Tema 3. PacueTr KobLIEBBIX HHKEHEPHBIX CETEN. PacueT KoabIEBbIX MHKEHEPHBIX CETEN Me-
tonoM JlobGauéBa-Kpocca. PacueT KoJbIIEBBIX MHXKEHEPHBIX CETEH ¢ NBYMs MCTOYHMKaMHu. Pacuer
KoJIbLIEBBIX ceTeil MeTooM JlobauéBa-Kpocca B Excel. Pacuer konbIieBbIX HHKEHEPHBIX CETEH CIIo-
cobom Skobu. Pacuet konbLeBbIx cetelt ciocodom Skodu B cpene MathCad.

Tema 4. OcHOBBI pacuéra ra3oBbIX ceTeil. PacueT TyNmUKOBBIX ra30BbIX CETE€ HU3KOTO JIaB-
neHus. PacyeT TyIMKOBBIX Fa30BbIX CE€TEH BBICOKOIO AaBieHUs. [locTpoeHnE Tbe30METPUUECKUX JIH-
HUM JUIS TYIIMKOBBIX T'a30BbIX CeTeH. PacueTr KOIbLEBBIX Ia30BbIX CETEH.

Tema 5. OcHOBBI pacueTa BEHTUJISILIMOHHBIX ceTel. MeToinKa pacueTa BEHTUIISILIMOHHBIX Ce-
Teil. OCHOBHBIE TOMYLIEHUS a3pOJUHAMUYECKOr0o pacuéra. Pacu€r u yBsizka OTBETBICHUIL.

Tema 6. OcHOBBI pacuera ceteii TeruiocHab)eHus1. OCHOBHBIC TIOJIOKEHUS THPABIUIECKOTO
pacuéra cereil TerocHaOxeHus. MeToauka pacuera cetell TersocHabxkenus. [loctpoenue nbe3o-
MeTpu4ecKo TMHUM. Pacu€r oTBeTBiIeHMI. bamaHCHpOBKAa OTBETBIICHUIA.

Coz[epma}me NPaKTUYCCKUX 3aHATHH 1O AUCHHUILIMHE

Ne Ne Kon-Bo
HaumenoBanue paGoThI
n/n | pasgena 4acoB
1 1 [TocTpoeHne XxapakTepUCTUK TPYOOIIPOBOJIOB 2
2 1 Hccnenoanue nocneq0BaTeIbHOrO U MAPAIIIENBHOTO COCIUHEHUS 2
3 2 Meronuka pacuera pa3BeTBICHHOM TYIIMKOBOU CETH 2
4 3 Pacuer xomnb1ieBbIX ceTeit MeTonamu JlobaueBa-Kpocca u SIkobu 2
5 4 Pacyer TynMKOBBIX I'a30BbIX CETEN BBICOKOTO W HU3KOTO JTaBICHUS 4
6 4 PacueT x0IbIIEBBIX TA30BEIX CEeTEH 2
7 5 OcCHOBBI pacueTa BEHTHIILIUOHHBIX CETEH 2
8 6 Meroauka pacueTa ceTeil TerIocHa0KeHUs 2




5. OLEHOYHBIE CPEJCTBA JIJISI TEKYIETO KOHTPOJISI YCIEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTAIIU IIO0 UTOT'AM OCBOEHHS M CIUTIJIMHBI
U YYEBHO-METO/UYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYJIEHTOB

5.1. Tekyuiuii KOHTPOJIb yCII€BAEMOCTH

OHCHI/IBaIOH_[I/IMI/I CpeaACTBaMU IJid TCKYLICTO KOHTPOJIA YCIICBACMOCTHU ABJIAKOTCA peﬁTHHF-

KOHTPOJIH.
Peiimune-konmpone Ne 1
1. Hasznauenue u kiaccugukaiys TpyOomnpoBoIOB.
2. lloTepu Ha TpeHUH B TPyOOIPOBOAAX.
3. XapakTepuCTUKU TPyOOIIPOBOIOB.
4. Twunel 33124 HA TPOCTOI TPYOOIPOBOA.
5. TlocraHoBka 3aa4u pacdera CI0KHBIX TPYOOIPOBOJIOB.
6. IlocnenoBarenbHOE U MapaiebHOE COEAMHEHUE TPYOOIIPOBOAOB.
7. Pa3BeTBICHHBIN TPYOOIIPOBOI,
8. TpyOorpoBoj ¢ HENPEPHIBHOM pa3gayuei.
9. TpyOompoBo C HACOCHOH MOAaYEH.

10. CnoxHblii TpyOOTIPOBO] C KOHIIEBOW pa3/iavyei.

11. Yem oTnuyaroTcs INMHHHBIE U KOPOTKKE TPYOOIIPOBOABI?

12. YTo Takoe ruApaBINYECKUI YKIOH?

13. Yro takoe ko3 Purment 1le3n?

14. [aiite onpeneneHne SKBUBAICHTHOM THHE TPYOOIPOBOIA.

15. JlaiiTe onmpeneiieHue S3KBUBAICHTHOW IIEPOXOBATOCTH CTEHOK TPYyOOIIPOBOIa.
16. [laiiTe onpeneneHue 30H THAPABINYECKH TIaAKUX U HIEPOXOBATHIX TPYO.

Peiimune-xonmponv Ne 2

3amaya 1. XKuakocTs U3 OOJBIIOTO 3aKPHITOTO pe3epByapa, B KOTOPOM IMOICPKUBACTCS TOCTOSHHBIN
€¢ YPOBCHb, a JIaBJICHUE Ha TIOBEPXHOCTH JKUIAKOCTH paBHO py = 23 klla, mo TpyOOmIpoBOy BBITEKAECT B aTMO-
cdepy. Temneparypa xxkuakoctu 20°C. Tuametp TpydonpoBona d = 70 MM, ero ropu30HTaNbHas U HAKIIOHHAS
4acTH OJMHAKOBOMW JUTHHEI [ =4 M. BpIcOoTa ypOBHS KUAKOCTH HaJl TOPU30HTATBHON YaCThIO TPyOOIPOBOAa
H = 6 M, KOHeI ero HaKJIOHHOW YacTH HaXOJAUTCS HIKE TOPU30HTAIILHON YaCcTH Ha BEIHMYUHY /2 =2 M.

Onpenenuth pacxoy ( )XKUIKOCTH, €CITU SKBUBAICHTHAS IIEPOX0OBATOCTh BHYTPEHHEH CTEHKH TPyOO-
nposoja A, = 0,075 MM, IIIOTHOCTS kUAKOCTH p = 800 Kr/M°, Bsi3kocTh v = 0,28 cm?/c.

| M
{ T

~0T
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3agaya 2. Yemy JOKHO OBITH paBHO MaHOMETPHUYECKOE AABJICHUE Py HA MOBEPXHOCTH KUIKOCTH B
3aKpBITOM pe3epByape A Ui TOT0, YTOOBI 00eCTIeUnTh M01avy KHUIKOCTH B KosmdecTBe O = 3,2 11/C mpu TeM-
nepatype 20°C B oTKpbITHII pe3epByap b? PazHocth ypoBHeii B pesepByapax H = 7 M. TpyOGonpoBog nmeet
nnuny [ = 12 M u tnametp d = 50 mm. [locepenune ero ycranosieH oopatHeii kinanad K, ko guument mect-
HOTO COTIPOTHBJICHUS KOTOporo & = §,5. DKBUBaJIeHTHAasl ILIEPOXOBATOCTh BHYTPEHHEH CTEHKU TPyOOmpoBoIa
A, =0,001 MM, mnoTHOCTH )kUaKOCTH p = 1000 KI/M> | BSI3KOCTB kuaxocta v = 0,01 cm?/c.

= 2




3agaua 3. B Oake A >KHAKOCTB mogorpeBaercs A0 temiepatypsl 7 = 80°C u camoTeKkoM 10 TpyOonpo-
BOAYy JuMHOM [ = 40 M monaiaeT B MPOU3BOACTBEeHHBIN 1ieX. Hamop B Oake A H = 6 M. Kakum moimkeH ObITh
naMeTp TpyOompoBoa, 9ToOkI 0OeceunBaiach ojada KUAKOCTH B kKonmdectBe O = 1,4 11/c mpu MaHOMET-
PUYECKOM JaBJICHUH B KOHIIE TPYOOITPOBOIa He HIDKE Py = 15 kl1a? DkBUBaneHTHAs IIEPOXOBATOCTh BHYTPEH-
Hell creHku TpybompoBoga A,= 0,06 MM, MIOTHOCT XHAKOCTH p =900 KI/M M BS3KOCTh JKHIKOCTH
v=0,25 cm’/c.

.

3agaya 4. 13 00JBIIOT0 OTKPHITOrO pe3epByapa A, B KOTOPOM HOIEPKUBACTCS TIOCTOSIHHBIA YPOBEHb
XKHUJIKOCTH, [0 TPYOONPOBOY, COCTOSILEMY M3 JBYX MOCIEAOBATEIbHO COCAMHEHHBIX TPYO, KUAKOCTH HPH
temneparype 20°C tedet B pezepByap b. PasHOCTb ypoBHEH KUAKOCTH B pe3epByapax paBHa H = 6 M. JlnuHa
Tpy0 /=12 ™M u LL =9 M, a ux muamerpsl d =40 MM u d> = 32 Mm.

Omnpenenuth pacxoa Q *KUAKOCTH, MPOTEKaIoLIeH Mo TpyOonpoBoay. B pacuerax mpuHATH, YTO MecCT-
HbIe MOTEPU Hamopa cocTaBisIIOT 15% oT moTepp Mo AnMHE. DKBUBAJIEHTHAs IIEPOXOBATOCTh BHYTPEHHEH
cTeHkn TpyGompoBoga A,=0,9 MM, MIOTHOCTH XuAKOCTH p = 1000 kr/M’ M BA3KOCTH IKHIKOCTH
v=0,01 cm’/c.

3agaya 5. 3 00JBIIOT0 OTKPHITOrO pe3epByapa A, B KOTOPOM HOIEPKUBACTCS TIOCTOSIHHBIA YPOBEHb
XKHIKOCTH, IO TPyOOIpPOBOLY, COCTOSILIEMY M3 TpeX TpyO, AnuHa KoTopbix /=13 M, /i =13 m, L, =8 M, a qua-
MeTpsl d =40 MM, di =32 MM, d> =32 MM xxuakoctb npu temneparype 20°C teuer B pesepByap b. Paznocts
YpOBHEH KUAKOCTH B pezepByapax H =7 m.

OmnpenenuTh pacxo XKHUIKOCTH, MPOTEKAIOLIeH B pe3epByap b u pacnpenenenue pacxona ®KHUIKOCTH
MEXIY NapajiebHO COeIMHEHHBIMU TpyOamu 1 u 2. B pacueTrax mpHHSATE, YTO MECTHBIE TOTEPH HAIIOPA CO-
craBsiioT 10% OT moTephb Mo JMHE. DKBUBAICHTHAS LIEPOXOBATOCTh BHYTPEHHEH CTEHKH TPyOOIpoBoIa
A, = 0,06 mm, r1oTHOCTB KUAKOCTU p = 1000 Kr/M> 1 BsI3KOCTB skukoctd v = 0,01 cm?/c.

? - oxb
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3agaya 6. OnpenenuTh pacxoA >KUIKOCTH, MPOTEKAIOIIEeH o0 TpyOOnpoBoay B MyHKTH 1 1 2, ecnu
Hanop H = 9 M B pe3epByape NOCTOSHHBII.

JUTHBI OTIENBHBIX YacTel TpyOompoBoaa paBHbl /=8 M, [} =8 M, [, =7 M, a auametpsl d = 50 MM,
dy =40 mm, d» = 40 mm. Temnepatypa xugkocta 20°C. MecTHbIe IOTEpH HAIlOpa B pacyeTax HE yYUTHIBATS.
OKBHBaJICHTHAs IIEPOXOBATOCTh BHYTPEHHEH CTeHKH TpyOompoBoza A, = 0,02 MM, IUIOTHOCTb KUIKOCTH
p =800 Kr/M° 1 Bsi3kocTh xumkoctr v = 0,025 cm?/c.
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Peiimune-xoumponv Ne 3

BAPUAHT Ne 1
[TocranoBKa 3aga4n pacyeTa ra3oBbIX CETEH.
OCHOBBHI pacdeTa CHCTEM OTOIICHHUS.
Tumsl 33124 Ha TIPOCTOM TPYOOTIPOBOI,
BAPUAHT Ne 2
DeMeHTHI THAPABINYECKOT0 pacyeTa ra3onpoBoaoB (mpuMeHsTs metoguky CHull).
OCHOBBI pacueTa ceTei TeIIOCHA0KEHHUSL.
Meron JlobaueBa-Kpocca pacuera KoibleBbIX TPyOOIIPOBOIOB.
BAPUAHT Ne 3
Pacyer TynuKOBBIX Ta30BBIX CETEH.
Pacyer KonbLEBBIX HHKEHEPHBIX CETEH.
[locnenoBatenbHOE U MapaieNbHOE COSTUHEHUE TPYOOIIPOBOAOB.
BAPUAHT Ne 4
Pacder 0jHOKOJBLIEBBIX ra30BBIX CETEH.
OCHOBBI pacueTa ceTei TeIIOCHA0KEHMSL.
CroxHbIi TpyOONIPOBOJI C KOHLIEBOH pa3iaueii.
BAPUAHT Ne 5
OnpeneneHne pacueTHBIX pacX0I0B CETEN KaHAIU3alUK.
OneMEeHTHI a9pOAMHAMUYECKOTO pacyeTa BEHTUIIALIMOHHBIX CETEH.
PasBerBiieHHBIN TPyOOTIPOBOI.

5.2. IIpomexyTOYHAsI aTTeCTANMA
Bonpocer k 3auemy ¢ oyenxoti

XapakTepucTrka TpyOoIrpoBoa.

Omnpenenenne A B 30HE MIEPOXOBATHIX TPYO.

l'opuzonTanbHelii TpyOomnpoBoa nuamerpom 100 mm, nmunoit 100 M npomyckaet pacxon 10 i/c. Onpene-
JUTh THIPaBIAYECKUN KO3((GUIMEHT TpeHus A, eciu mepenan Hanopa coctaBun Az =20 m. (B oTtsere
yKa3bIBaTh TPH 3HAKA MOCIIE IECATUUHON 3ansaTol, Hanpumep, 0,001).

Omnpenenenne pacxoa B MPOCTOM TpyOOIIpoBoIe MpH U3BECTHBIX: AUAMETpe, Hallopax, Marepuaie Tpyo
(anroput™m).

dakTuueckas, SKBUBaJICHTHas, pacueTHas UIMHA TPYOOIpoBoOa.

[NapannensHOe coequHEHNE TPYOOIPOBOAOB.

Tynukossle cetu. Pacuer marucrpany.

2-oii 3akoH Kupxroda (mpuMeHNTENHHO K ONpeIeIEHHON CETH).

OObsicHUTE GopMyITy (TOe IPUMEHSIETCSI, BETUYUHBL, PAa3MEPHOCTH)

Re-| | < 23.
d

10. 3agem 3agaeTcsa Hanop Hacoca MPH pacyeTe TEIIOBBIX ceTei?
11. Asponunammudeckuii pacuer. Kak yBsi3aTh OTBETBJIEHUE U MarucTpais?



12. HauanbHas ckopocTh motoka 1 m/c. 3aaBmkka 3akpbita Ha 50% (3aBHCHMOCTD JMHeiHas). Haliti naBne-
HUE THAPOYJapa, eCiid CKOPOCTh yaapHOH BOIHBL 1125 M/c cKOpoCcTH yaapHOH BOJIHBL

13. Pacuer muHHBIX TPyOOIPOBOAOB, COCOOBI ONPEACIECHHS TOTEPh MO AJIHHE.

14. Omnpenenenue A B 30He TUAPABINYECKH TTIAAKUX TPYO.

15. Haiitu pacnpenenenue pacxonoB B 2-X mapauienbHbIX TpyOonpoBoaax, ecinu oomuii pacxon 10 i/c, ma-
Tepual TpyO OJMHAKOBBIN, AJMHA BTOpOro B 4 pasa Oomblie AauHbI epBoro. (B oTBeTe ykas3biBaTh ABa
3HaKa IOCIie AeCATUYHON 3ansaTol, Hanpumep, 0,01).

16. Omnpenenenre aAuameTpa B MPOCTOM TpyOOIIpOBOJIE MPH M3BECTHBIX: pacxoe, Halopax, Marepuaie Tpyo
(asroput™m).

17. Pacnonaraemslii u TpeOyeMblii HAITOPBI.

18. TlocnemoBarenbHOE COEAMHEHNE TPYOOTIPOBOJIOB.

19. TynukoBele cetu. Pacuer oTBEeTBICHUM.

20. 1-i1 3akon Kupxroda (mpuMeHHUTETHHO K ONPEACTICHHON CETH).

21. OObsicHUTH popMydy (TAe IPUMEHSETCS, BETUUYMHBL, PA3MEPHOCTH):

_ FAY -
L
22. Kak onpeaenuTth JuaMeTp TpyOOnpoBoO/a B TEIIOBBIX CETAX?
C=(a/d)l ‘

23. AsponuHamuueckuii pacuet. O0bscHUTE HopMyITy

24. CxopocTb 3ByKa B Bozie 1435 m/c. Inametp TpyOsI 250 MM, TOJNIMHA CTEHKH 4 MM JUTMHA TPYOBI
1125 M. Moayns ynpyroctu ctanu 200 000 MIla, moxyns ynpyroctu Boas! 2 000 MlIla. Haiitu
MUHUMAaJILHOE BPEeMs 3aKPBITH 3aJIBUKKH, IPH KOTOPOM HE OyAeT THApoyaapa.

5.3. CamocTosiTeqbHas1 padoTa 00y4aromerocs

1.OcHOBHOE yCIIOBUE PEILICHUS 3a/Ia4K Ha CJIOKHBIN TPYyOOTIPOBOI.

2.Ilotepu B TpyOOMIpOBO/IE.

3. HENpepBIBHO pacHpeAeICHHBIN U TPaH3UTHBIM PacXoIbl.

4.Ppa3oMKHYTBIN M 3aMKHYTHIH TPyOOIIpOBOa

5.Pabouas Touka HACOCHOM yCTaHOBKU

6.Hamope! moTpeOHBIi 1 pacnonaracMblii.

7.Be160p onTHMaNEHOTO AXAaMeTpa TpyOompoBoIa.

8.Pemenne 3amaun kak HaX0XKJICHUSI MUHUMYMa KallUTaJIBHBIX M 9KCIIITyaTallMOHHBIX 3aTparT.
9. Pemienue 3a1a4n ONTUMH3AIMH C YUYETOM MEPCIEKTUBHBIX HATPY30K.

10.Pacuér HEcTalMOHAPHOTO peXNMa TEUEHUS KHIKOCTH.

12. SIBneHue rugpoyaapa: yCiuoBHsl BOSHUKHOBEHUS, (a3bl pacpoCTpaHEeHUs], Ha4aJIbHbIE U PaHUYHBIE YCIIO-
BHSL.

13. ®opmyna XKykoBckoro.

@®onp oneHouHblx MaTepuanioB (POM) s mpoBeneHHs aTTecTali YPOBHS c(hOPMHUPOBaAH-
HOCTH KOMITETEHIIUN 00YYarOIUXCs IO AUCHUIUINHE 0(OPMIISETCS OTACIbHBIM JOKYMEHTOM.



6. YHEBHO-METOINYECKOE U HTHOOPMAILIMOHHOE OBECIIEYEHHUE
JUCIUIIVIMHBI

6.1. KuuroooecneueHHoOCTh

HaumenoBanue JINTCpATyphl: aBTOP, Ha3BA-
HUC, BUJ U3JaHU, U31aTCIbCTBO

T'ox u3-
IaHus

KHUT'OOBECTIEYEHHOCTD

Komnue-
CTBO DK3EM-
IJISIPOB U3-

JTAHUU B

6uoIno-
Teke Bal'V
B COOTBET-

CTBHU C
®dIrocC BO

Hannume B anekTpoHHON OnbIMoTEKe
Bal'Y

1

2
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OcHOBHas JUTEpaTypa

1 Illyxypos N.C., Absixos U.I"., Mu-

kupu K.M. rmxeHepHBIe ceTH: YIeOHUK. — 2016 - http://www.iprbookshop.ru/49871.html
M.: ACB. —278 c. 978-5-7264-1310-5.

2. Cokonos JI.W. H>xeHEpHBIE CUCTEMBI BBI-

COTHBIX B OOJBINICTIPOJICTHRIX 3[JAHUH U CO- ) .

opysKenuii: yue6, mocobue. — M. — Bomora: 2019 3 l21t7t‘1:.//znan1um.com/catalog/product/ 1053
Nudpa-Umxenepus. — 604 c. 978-5-9729- =

0322-1.

3. Kopotunckuii B.A., Jlaxmakos B.C. Oc-

HOBBI TCTJIOTEXHUKHU U THIPABIIMKH: yIeO. 2019 3 http://znanium.com/catalog/product/1056
mocobue. — Munck: PUTIO. — 220 c. 978- 352

985-503-952-6.

4. Cemenos [O.I1. OcHOBHI TEIIOMacco00- .

MeHa: yue6. mocoue. — M.: udpa-M. — 2019 3 thtp.//znanlum.com/catalog/product/ 9452
246 c. 978-5-16-013601-1. -

5. Cacun P.P., Tansserauuos H.P., Kaii-

HOB ILA. 1 ip. MIKCHEPHEIC CeTH H COOPY- 2015 - http://www.iprbookshop.ru/62170.html

xeHust: yae0. mocodue. — Kazans: KHUTY. —
155 c. 978-5-7882-1716-1.

JlonosHUTEIbHAS IUTEPATYPA

1. T'mapaBnuka, THEBMATHKA U TEPMO/IIHA-
MuKka: Kypc nekiuii / [on pen. B.M. @u-

http://znanium.com/catalog/product/9571

muHa. — M.: Uadpa-M. — 318 c. 978-5-8199- 2018 - 43

0780-1.

2. 3amanees 3.X., [ocoxun B.H., Qedpa- http://www.studentlibrary.ru/book/ISBN9
HOB B.M. OCHOBBI TUAPABIUKU U TEILIOTEX- 2014 3 785432300218 html

HUKH: yuel. mocodue. — M.: ACB. —424 c. )

3. babkun B.®., SAuenko B.H., Xy3ux B.1O.

Wmxerneprslie cetr: yued. mocobdue. — Bopo- 2012 - http://www.iprbookshop.ru/22658.html
Hex: Bop[TACY. — 96 c. 978-5-89040-428-2.

4. Opnos E.B. MHxeHepHbIE CUCTEMBI 312~

HUH 1 coopykeHUH. BomocHaOxxeHme U BO- 2017 3 http://www.studentlibrary.ru/book/ISBN9
I0OTBeIeHue: yueo. mocodue. — M.: ACB. — 785432301130.html

218 c¢. 978-5-4323-0113-0.

5. Bepumutosny B.A. Cetn rasomnorpebiaeHus

KOTENBHBIX: yue0. mocobue. — Bonorma: MH- 2018 3 http://znanium.com/catalog/product/9891
¢bpa-Umxenepus. — 348 c. 978-5-9729-0227- 89

9.

6. Beperennukos JI.b. ApxurekrypHoe mnpo-

extupoBanue. [log3eMHas ypOaHUCTHKA! 2015 3 http://znanium.com/catalog/product/5021

yue0. mocobue. — M.: Uadpa-M. — 176 c.
978-5-00091-055-9.
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http://www.iprbookshop.ru/49871.html
http://znanium.com/catalog/product/1053274
http://znanium.com/catalog/product/1053274
http://znanium.com/catalog/product/1056352
http://znanium.com/catalog/product/1056352
http://znanium.com/catalog/product/945242
http://znanium.com/catalog/product/945242
http://www.iprbookshop.ru/62170.html
http://znanium.com/catalog/product/957143
http://znanium.com/catalog/product/957143
http://www.studentlibrary.ru/book/ISBN9785432300218.html
http://www.studentlibrary.ru/book/ISBN9785432300218.html
http://www.iprbookshop.ru/22658.html
http://www.studentlibrary.ru/book/ISBN9785432301130.html
http://www.studentlibrary.ru/book/ISBN9785432301130.html
http://znanium.com/catalog/product/989189
http://znanium.com/catalog/product/989189
http://znanium.com/catalog/product/502145
http://znanium.com/catalog/product/502145

1

7. 3emukxoB B.B. CipaBo4HUK HHXKEHEpA IO
OTOIIJICHUIO, BEHTHIISALIMY ¥ KOHJUIIMOHHPO-
BaHuto. — M.: Mndpa-Umxenepus, 2013. —
624 c. 978-5-9729-0037-4.

2013

http://www.iprbookshop.ru/13551.html

8. Mnbuna T.H. I'mapasmuka. IIpumepsl pac-

YETOB AJIEMEHTOB NH)KEHEPHBIX CeTel: yuel.

nocobue. — benropoxn: benI'TY um. B.T. Iy-
xoBa. — 150 c. 2227-8397.

2012

http://www.iprbookshop.ru/28343.html

9. Opnos E.B. lnxeneproe obopynoBaHue
31aHUI U TEPPUTOPHIA: KOHCIEKT JIEKIU. —
M.: MI'CY, 2012. — 104 c. 978-5-7264-0672-
5

2012

http://www.iprbookshop.ru/20004.html

10. Bep6ono3 E.1., [Tansunkos A.H. Oc-
HOBBI CTPOUTENBCTBA HHIKCHEPHBIX CETEH:
yueb. mocobue — Capartos: Byzosckoe o0Opa-
3oBaHue. — 132 ¢. 2227-8397.

2014

http://www.iprbookshop.ru/19283.html

6.2. Ilepuoanyeckue U3IaHUs

HOY-XAVYC.py — Hanuonanenas wuHGOpPMalMOHHAs CHUCTEMa IO CTPOUTENbCTBY //

ABOK — Hexommepueckoe IlapTHEpCTBO HHKEHEPOB 110 OTOIJIEHUIO, BEHTUISILIMM, KOHIUIMO-
HUPOBAHHIO BO3/yXa, TEINIOCHAOKEHHIO U CTPOUTENIbHON Terutodusuke // http://www.abok.ru.

1. «ABOK».
2. «/HXeHepHbIE CUCTEMBDY.
3. «Canrtexnuka. Oromnenne. KoHAUIIMOHUPOBAHUEY.
4. «TexHONOrnM UHTEIEKTYaIbHOTO CTPOUTENBCTBAY.
5. «OKOC: Dxonorudeckasi 6e30MacHOCTb. 3aIlIMTa YEIOBEKA M CPEJIbl €ro OOUTAHUS.
6.3. UnTepHeT-pecypchl
1.
http://www.know-house.ru.
2.
3. Temnocdepa — OnTuManbHbIe MHKEHEPHBbIE pemeHus // http:/tsfera.ru.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHHUIIJINHbI
«METOJAbI PACUETA CUCTEM TI'B»

I[JIH MpOBCACHUA JICKIITMOHHBIX 3aHATHI HCOGXOZ[I/IMa ayaAuTopus, OCHalllCHHAasA MYJIbTUMC-

JIUHHBIM 000pYIOBaHUEM M KOMIIBIOTEPOM.

Jlns mpoBeneHust 1ab0OpaTOPHBIX paboT MMeeTcsl TabopaTOpHsi, OCHAIICHHAS CIEAYIOIIUM

o0opynoBaHUEM:

npUOOPHI TS UCCIIETOBAaHHUS PA0OThHI CHCTEM BEHTHIIALUHU (AHEMOMETP, ICUXPOMETP, KOHTAKT-
HBIN TEPMOMETP, IIIYMOMED);

MmonynbpHas cuctema BlowerDoor MultipleFan («Aspoasepby);

a’pPOJIMHAMUYECKUI CTEH]IL.
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Pabouyro nporpammy coctaBui K.T.H., gouenT kadeapsl TI'B u I Illenorun M.B.

PelieH3eHT: K.T.H.,

HavanbHuk [ICO OO0 «Knumat-cepsucy CyuiuHud A A. Q/)(,/—\
[IporpamMma pacecmMoTpeHa 1 onobpena Ha 3acenanuu kabenpst TTB u I
ITpotoxon Ne 11 ot 24 aBrycra 2021 rona. o,

3aB. xadenpoit TTB uI” Yroposa C.B. ;/’L ‘7/_,,,»/“’//

PaGouas mporpamma paccMOTpeHa M Of0OpeHa Ha 3aCENaHHMM Y4eOHO-METONHYECKOH KOMHCCHH

HanpasyieHust 08.03.01 «CTpouTenbCTBoOY .

ITpotokon Ne 10 ot 30 aBrycra 2021 roza.
Ipencenarens komuccuu nupexrop MACD Apnees C.H. /A/

=



JUHCT HEPEYTBEPAK/IEHHSI
PABOYEH NPOTIPAMMBI JIMCHHILTHHDBI

PaGouas nporpamma 0:100peHa Ha 40X 104 L yueGHbli roa
4

[porokon saceaanns kadgeapet N/ or 7. OF

Sapeayiommit kadeapoii %7/’

204/ roma

Pabouas nporpamma ozo0pena na

ITporokoun 3acenanus kadeapbr Ne o1

Saseayrounii kadenpoii

yueOHBIH 1o

20 roxa

Pabouas nporpamma oz00pesa na

ITporokoun 3acenanus kadeapbr Ne o1

Saseayrounii kadeapoii

roja

20 roaa




JIMCT HEPEYTBEPXKIEHNA
PABOYEU NPOT'PAMMBI JUCHUITJINHDBI

Pabouast mporpamma onoOpena Ha 2022/2023  y4eOHBbIH rog
[Tporoxon 3acenanus kagenper Ne 9 ot 17mas 2022 ropma
3asenyrommii kadenpoi ////7 e
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