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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenbto AMCUMIIIMHBL  SIBJISIETCS IOJYyYEHUE HEOOXOAMMBIX 3HaHUM U
BbIPA0OTKA YMEHHMI MPOEKTUPOBAHUS M OCYIIECTBIEHHUS HKCILTyaTallMM CHUCTEM
TEIJIOCHAOKEHUST NPEINPUATUN MPOMBILUIEHHOCTH, K.I. TpaHcnopta u JXKX,
o0ecrnieunBasi HaJIEKHOCTh PAOOTHI CUCTEMBI IIPU BBICOKUX TEPMOJUHAMUYECKHUX U
HKOHOMHUYECKHUX MOKa3aTessix 3(pHEeKTUBHOCTH.

3ajayaMu JUCLIUIUIMHBI SBIISFOTCS

OCBOCHHE METOJIOB ONpEeNECICHUS noTpeOHOCTEM IIPEANPUATAN
IIPOMBIUIEHHOCTH, X.J. TpaHcniopta U JKKX B mape, TennoBoi 3HEpruu U ropsiaen
BOJIE JIJIs1 IPOBEICHUS TEXHOJIOTMUECKUX U CAHUTAPHO-OBITOBBIX MPOLECCOB;

03HAKOMUTh O0YYaIOIIMXCS C MPUHUMIIAMU MOCTPOEHUS, PYHKIUOHUPOBAHUS
U PpEryJupoBaHUsl CHCTEM TEIJIOCHAOKEHUs NPENNpUusATAA M TpaHCHopTa
TEIJIOHOCUTENIEH;

O3HAKOMHUTHh OOYYaloOIIUXCSI C COBPEMEHHBIM COCTOSSHUEM BOIpoca U
TEHJACHUUSMHA pa3BUTUS W COBEPUICHCTBOBAHUSA CHCTEM TPAaHCIIOPTHPOBKH,
pacnpeneneHuss M TMOTPeOJeHHUs TEMJOBOW SHEPruM B  OTEUYECTBEHHOM W
3apyOeKHON IPAKTHUKE;

HAay4YUTh AaHAJIM3UPOBATh CYIIECTBYIOIIUE CHCTEMBI TPAHCIOPTUPOBKH,
pacnpeneneHuss M MOTPeOJIeHUs TEIVIOBOM JHEPruu, HMX CXEMbl M 3JIEMEHTHI,
pa3pabaTbiBaTh U BHEAPITh HEOOXOAUMbBIE U3MEHEHUS B UX CTPYKTYpE C MO3MIIMMA
MOBBIMICHUS Y(PPEKTUBHOCTU U IHEPTOCOEPEIKECHU .

2. Ilnanupyemblie pe3ynbTaThl 00YYEHUS N0 JUCUUIUIMHE (MOIYJIIO).

Ilepeuenp GopMUpPYEMBIX pe3yJbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHus 10 AUCHUIUINHE (MOIYIIO):

OIIK-3 - CriocoOeH NMpUMEHATh COOTBETCTBYIOMINN (HU3HUKO-MATEMATUIECKUN
ammapar, METOAbl  aHajlu3a W MOJICJUPOBAHUSA,  TEOPETUYECKOIO0 U
AKCTIIEPUMEHTAIILHOT'O HCCIICI0OBAHUS MPH PeIIeHUU TPodeCCUOHANIBHBIX 3a]1a4;

OIIK-4 - Cnoco0OeH AeMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CIOCOOOB
MOJIYYCHHS, TPeoOpa3oBaHuUsl, TPAHCIOPTA W UCIHOJIb30BAaHUS TEIJIOTHl B
TEIUIOTEXHUYECKNX YCTAHOBKAX U CUCTEMAX;

OIIK-5 - CnocobeH yuuThIBaTh CBOMCTBA KOHCTPYKIIMOHHBIX MAaTEPHAIIOB B
TEIUIOTEXHUYECKUX pacyeTax ¢ yueTOM JIMHAMUYECKHUX U TEIUIOBBIX HArPY30K.

OOydenne 1O JUCHHUIUIMHE (MOAYNIO) TMpEAroyiaraeT, 4Yro TO €ro
pe3yiibTatam oOydJaromuiics OyieT:

YMeTh:



aHaJIM3UPOBATh CYIIECTBYIOIIUE CUCTEMbI TPAHCIIOPTUPOBKHU, pacrpeaeieHus
U IOTpeOJIeHHs TETNIOBOM YHEPTUU

Baanern:
HaBbIKaMH paOOThl HAa KOMIBIOTEPE MPU IMPOEKTUPOBAHUU  CUCTEM
TEIJI0OCHA0KEHUS MPOMBILUIEHHOCTH, TpaHcnopTa 1 KKX

3HaTh:

COBPEMEHHBIE =~ METOJIbI  ONPENENICHUsS  MOTPEOHOCTEH  MpEeANpUSATHIA
IIPOMBILJIEHHOCTH, K.JI. TpaHcnopTta U JKKX B mmape, TemIoBon 3HEPTUN U TOpsSTUEn
BOJIE JUIS [IPOBEJICHUS TEXHOJIOTUYECKUX U CAHUTAPHO-OBITOBBIX IPOLIECCOB

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JHUCHUUIUIMHBI (MOJyJsi) cocTaBisier 7 3.e. (252
aKaJieMUYeCcKux yaca(oB).

3.2. O0bem guciuIUIMHBL (MOAYJIs) B (oOpMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMU K peasin3aluy 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonnuecTBo vacos
Tun yueOHbIX 3aHATUI Cemectp
Bceero
Ne6 Ne7
KonrtakTHas paboTa 1pu NpoBeI€HUH YI€OHBIX 3aHATHIH (BCEro): 140 72 68
B ToMm uucie:

3aHATHUS JIEKIIMOHHOTO THITA 64 30 34
3aHATHUSI CEMUHAPCKOTO TUTIA 76 42 34

3.3. O0beM AWCHMIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYaromuXxcsi C
MeJaroruaecKuMy paboTHUKaMH U (WJIH) JTUIAMU, TIPUBJICKAEMBIMHU K peaTn3alin
oOpa3oBaTeNbHOM  MPOTPaMMBI  HA  WHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MPOMEXKYTOUHOM aTTecTaiuu coctapiser 112 akagemuueckux yaca (0OB).

3.4. IIpu oOyueHuu N0 UHAUBUAYATHPHOMY Y4eOHOMY IJIaHy, B TOM YHCJIE PU
YCKOPEHHOM OOydYeHHH, 00BhEM JWCIHIUIMHBI (MOIYJISI) MOXKET OBITh peaju30BaH
MOJIHOCTBIO B (hOpPME CaMOCTOATEIbHONW paboThl 00ydarommxcs, a Takxke B opme
KOHTAaKTHOW pabOThl OOyYaromMXcsl C TMEeAarormuyecKuMu paboTHUKAMH M (WJIH)



JIMaMu, IPUBJICKACMBIMH K pcajin3dalivu 06pa30}3aTeanoﬁ I[IporpaMmMbl Ha HWHBIX
YCIOBUAX, ITIPU ITPOBCACHUU HpOMe)KYTOIIHOﬁ aTTCCTaluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpIKaHUE
n/m

1 |Pa3gen 1. Macuitabbl, HanpaBJieHHE U Pa3BUTUE CUCTEM TETIOCHAOKEHUS MPEAIpUITUN

MIPOMBIIUIEHHOCTH, *k.1. Tpancnopta u JKKX B Poccum.

Tema 1.1. MacmtaObl 1 HarpaBjIeHHE Pa3BUTHS TOIIMBHO-3HepreTudeckoro komiekca (TOK) Poccun.
MecTo 1 3HaYeHUE POMBILICHHON TerosHepreTuku B ctpykrype TOK. Cucremsl TemnocHaokeHne
npeanpusThi, x.4. Tpancnopra u XKKX, ux ponb B odecrieyeHnY MPOMBILIEHHBIX OTpeOuTeIel napom u
ropsiueit Bogoi

2 |Paznen 2. IToTpebiieHue TEIUIOBOW YHEPTUU HA TEXHOJIOTHUECKUE HYKIBI

Tema 2.1. TexHOIOTHYECKOE TTOTPEOICHNE TIapa U TOpAUYeH BOABI. XapaKTepHBIC PEKUMEI U TPapUKH
TeronoTpedaeHus. YacTple U roJOBbIE KOINYECTBA TEIUIOTHI ATl 00ECIICUCHHS TEXHOJIOTHIECKUX
HOTPEeOHOCTEH NpeIPUATHS WU LieXa.

3 |Pazgen 3. [lorpebiieHre TEIIOBOM SHEPTUU Ha TOPsYee BOJOCHAOKECHHE
Tema 3.1. I'opsiuee BogocHaOxkenue. Ero HazHaueHue, TpedyeMble mapaMeTphbl, yaelIbHble HOPMBI pacxoa,
XapakTep TeIUIOBBIX TpauKOB, TOJOBOM pacxo Teruia.

4 |Paznen 4. [loTpebneHre TEMIOBOM SHEPTUU HA CUCTEMY OTOIJICHUS

Tema 4.1. Haznauenue cucteMbl OTOIUIEHUA. PacueTHble TeMiepaTypbl BO3AyXa BHYTPH U CHapYXH
OTaIUIMBaeMbIX 00beKTOB. TermioBoi banaHc HOMemeHHﬁ. CyTO‘IHLIC " I'OA0BBIC rpa(bm(l/l OTOINICHUA
MMPONU3BOJICTBCHHBIX U O6HIeCTBeHHI)IX 3Z[aHHﬁ

5 |Pasnen 5. CucreMa BEHTHIIAIIAU

Tema 5.1. Haznauenue cucteMsl BeHTHISIMU. OTIpe/iesieHHe pacueTHBIX TeIUIOBBIX Harpy30K Ha
BEeHTHWIIAILMI0. CXEMbI BEHTWISLIMOHHBIX YCTAaHOBOK. [ pa)iku CMEHHOT'0, CYTOUHOT'O U TOJI0BOTO
MOTPEeOIEHUsS TETUIOTHI Ha BEHTHIIALNIO. Ce30HHbIE, TOI0BbIE TPA(UKH MPOIOIKUTEIEHOCTH TEIUIOBBIX
Harpy3ox.

6 |Pa3nen 6. Haznauenue, cTpyKTypa U KiIacCH(PUKAIUSI CHCTEM TETUIOCHAOKEHUS

IIPOMBILNUICHHBIX IPEANPUATHHN, k.. TpancnopTa 1 JKKX

Tema 6.1. ITapossie cuctemsl. VX cxemsbl, 000pyIoBaHHE U PEKUMBI paOOTHI. METOIBI ONpeIeIeHUs
pacdeTHBIX PacX00B Mapa Ul MPOSKTUPOBAHUS 3THX CUCTEM, Ha3HAUEHHE, CXEMBI, COCTaB 000PYA0BAHUS U
PEeXUMBI pabOTHI cHCTEM cOOpa 1 BO3BpaTa KOHAEHCATa OT IMOTpeduTenei mapa.

Tema 6.2. Bopsasie cucremsl TeriocHaoxenus npennpuatuil n XXKKX. Mx cxemsl, 000pyIoBaHNE U PEKIUMBI
paboTel. BeIOOp cucTeM TeTioCHA0KEeHMsI.

7 |Pa3gen 7. PerynupoBaHue oTIycKa TEIJIOTHI B CUCTEME TETNIOCHAOXKEHHS MPOMBIIUIEHHBIX
NpeAnpUITHiL, XK. 1. TpaHcnopTa u JKKX

Tema 7.1. 3agaun u CTPYKTypa peryIMpOBaHus OTIyCKa TEIUIOTHL. MEeTOoABI PerylnupoBaHus OAHOPOIHON
TEIJIOBOW HAarpy3KH B BOASHBIX CHCTEMax TeruiocHa0xeHus. LleHTpaiapHOe KaueCTBEHHOE PeryJIMpoBaHue
TEIUTOBOM Harpy3Kku. ['paduku mpuMeHEHHs TEMIIEpaTyp U pacxo0B TEINIOHOCHUTEINEH P JTaHHOM criocobe
PeTyIUpOBaHHUS.

Tema 7.2. KoMOMHHpOBaHHBIE METOABI PETYIUPOBAHNS Pa3HOPOIHON TETIIIOBOW HATPY3KH BOASHBIX
TemIoBBIX ceTeil. OneHka kauecTBa ¥ (PaKTHUECKUX PEXKUMOB IOTPEOICHHS TEIUIOBOI YHEPTUH B BOASHBIX
CHCTEMax [EHTPAIN30BAHHOTO TETIIOCHAOKECHNUSI.

8 |Pazmen 8. 'mapaBnuueckuii M a3pOAMHAMHUYECKHN PacUeThl TETUIOBBIX CETEH.
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

[Isre3omeTprueckue rpaduku, THAPABINYECKIE PEKUMBI M BBIOOP HACOCHOTO

00opyIoBaHUs

Tema 8.1. OcHOBHBIE TpeOOBaHMUS K PEKUMY JAaBJICHUH B TEIUIOBBIX CETSIX. MeTOIbI IHAPaBINIYECKOTo
pacuera naponpoBOA0B, KOHIEHCATOIPOBOAOB U BOJSHBIX TEILIOBBIX ceTell. IIbe3omeTpuueckue rpaduxu u
UX MCIOJIBb30BaHUE B IPOLIECCaX MPOSKTUPOBAHMS M DKCILTyaTallMy TEIUIOBBIX ceTel (BIOOp HACOCOB, CXEM
NpUCOEeTUHEHHS TIOTpeOUTENeH, 1aBJICHUH B HEHTPAJIbHBIX «TOYKAX» U T.IL.).

Tema 8.2. ['mapaBnrdeckre XapaKTEPUCTUKN Pa3IMIHBIX JIEMEHTOB TEIUIOBOH CETH M MX HCIIOIB30BAHUE IS
aHaIM3a IIEPEMECHHBIX THAPABINYECKUX PEXIMOB B IIPOIECCE SKCIUTyaTalliy. | mapaBindecKue
Pa3peryIupoBKH U CTIOCOOBI TOBBIICHNS THAPABINIECKON YCTOHUMBOCTH CHCTEM TEINIOCHAOKEHHS.

Paznien 9. TenyoBble ceT U X 3HAUYEHUE, KIAaCCU(UKAIIS, CXEMbl, KOHCTPYKIIUN

JJICMCHTOB O60py,Z[OBaHI/ISI " apMaTypbl

Tema 9.1. CtpoutenbHbIe KOHCTPYKIIMHU U CIIOCOOBI TIPOKJIAIKH TEILUIOBBIX ceTel. BriOop crocoba nmpokiaaku
Y Tpacchl TEIJIOBBIX ceTeld. MeToabl onpeneseHns YCUINN U HAPsHKEHU M, BOSHUKAIOUIUX B 3JIEMEHTAX
TEIJIOBBIX CETEl, PACCTOSIHUI MEK/1y CBOOOJHBIMH OIOPaMH, BEIUYHH ITPOTUOOB TPYOOIPOBOIOB U TOJIIIMH
CTCHOK TPYOOITPOBOIOB.

Tema 9.2. KomneHcanus TeMnepaTypHbIX HAPSHDKEHUH B KOHCTPYKLMU TEIUIOBBIX ceTAX. OCHOBBI
9KCIUTyaTally U pEMOHTA TEIUIOBBIX ceTell. PacueT Ha mpoYHOCTS.
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Pa3I[CJI 10. TCHJIOI/I?;OJI?IHI/IOHHI)IC MaTCpHraJibl U TCIIJIOU30JIUPYIOIIHNE KOHCTPYKIIUU
TPyOOIPOBOIOB TETNIOBBIX CETEH.

Tema 10.1. TennousonAoOHHbIE KOHCTPYKIMH, IPUMEHsIEMBIE B TEIUIOBBIX ceTsX. MeTobl pacyera
TEIJIOBBIX MOTEPh U CHUXKEHMS TEMIIEPATyp TEIJIOHOCUTENS TIPH €0 ABUKEHUHU II0 TEIIOBBIM CETAM.
Tema 10.2. Bei6op onTuManbHON TOJNIIMHEI TEINIOBOM M30JIIKHU. TEIUIOBOM pacueT TEIUIOBBIX CETEH.
Tennossle notepu. CoOBpeMEHHBIE TUIIBI H30JISIIUHU TEIIOBBIX ceTeil

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HaumeHnoBaHue 1ab0paToOpHBIX paboT / KpaTKOe CoJiepKaHue

WcneiTanme I[BYXCTyHeH‘IaTOfI CXEMBI TEINIOOOMEHHHUKOB rops4ero BOZ[OCHa6)KCHI/I$I
B nabopaTopHoii paboTe HarIsIJHO MPOJIEMOHCTPUPOBAHHO HA3HAYCHNE JBYXCTYIIEHIATONH CXEMBI
MPUCOEICHUCHNS, €€ TPEUMYILECTBA U HEAOCTATKH

Omnpenenenue ruipaBIMueCcKON XapaKTEPUCTUKH 3alIOPHO-PETYIUPYIOLIETO OpraHa

Lens paOoTHI 3aKIF09aETCS B ONPENCICHUN THAPABINYECKIX XapaKTEPUCTUK (K-T MECTHBIX THPABINIECKHX
MOTEPh, CKOPOCTHU JBIKEHUS JKUIKOCTH B 3aIIOPHO-PETyIHPYIOIIEM OpraHe U T.J.) B 3aBUCUMOCTHU OT
MEPEMEHHOCTH MTOTOKA )KUAKOCTH U % 3aKPBITHS PETYINPYIOIIETO OpraHa

OmnpeeneHne THAPABIMYSCKON XapaKTEPUCTUKH IIEHTPOOCIKHBIX HACOCOB TPH PA3THUHBIX
croco0ax ux COeqUHEHHH

Lens pabOTBI COCTOUT B OIIPEIETICHUH BIUSHUS COSIMEHEHHS HAaCOCOB (TapaiesbHOe, I0CIIeI0BaTENbHOE,
CMEIIaHHOE ) Ha X PACXOHO-HAIOPHYIO XapaKTEPUCTUKY

Omnpenenenue koddppunmeHTa 3 PeKTUBHOCTU TETIOBON H30ISIIUN
JlaGoparopras paboTa MO3BOJISAET HATJISAIHO MOHATH HA3HAUCHHE TETUTIOBOM U30JISIIMH, €€ MaTepuaa,
TOJINIMHBI, 4 TAKXKC yCJTOBPIﬁ €€ OKCILTyaTaunu

Omnpenenenne TEIVIOTEXHUYECKUX XapaKTEpUCTHK HarpeBaTelbHbIX TPUOOpOB
J'[a6opaT0pHa$1 pa60Ta B JOMMOJIHCHUE K JICKHMOHHBIM U NPAKTUYCCKUM 3aHATUCM 3aKPCIUIACT NOHATUC
TCIUIOBBIX U TUAPABINYCCKUX XapaTCPUCTUK TEIm1000MEHHOTO armpara

[Tpe30MeTpruueckuii rpadMK BOASTHON TEIIJIOBOM CETH
JlaGoparopras paboTa cTaBHT mepe] co00i 1ebh B 00bSICHEHHH OCHOBBIX 3aKOHOMEPHOCTEH B




HaunmeHnoBanue 1ab0paToOpHBIX paboT / KpaTKOE CoepKaHue

/11
MEE30METPUIECKOM Ipadyke BOISTHON TEIUIOBOU CETH
7 |TemnorexHuuYeckue UCHBITaHUS Kajopudepa
Ha ﬂa60paTopH0171 pa60Te CTYACHTHI ONPCACIIAIOT OCHOBBIC TCIIJIOTCXHUYCCKHUE XapaKTCPUCTUKU Kanopmbepa
[IpakTrueckue 3aHATHS
Ne
i Temarnka MpakTUYECKUX 3aHITHII/KPATKOE COJEPIKAHUE
1 |OmnpeneneHue pacueTHBIX TEIUIOBBIX HArPYy30K Ha ropsiuee BOJOCHAOKeHNE
Ha 3ansatun 6y,ueT OpeaIoKCHA 3a/1ava 1o MpoBEACHUIO pacyeTa TEMJI0BOM HarpyskKu Ha HYXIbI I'BC
COI'JIaCHO UCXOOHBIM JaHHBIM
2 |OmnpeneneHue pacyeTHHIX TEIUIOBBIX HATPY30K HA OTOIJICHHE
Ha 3apsatin 6y;[eT IpeAIOKCHA 3a/lava 1o IMPOBEACHUIO pacyeTa TCIUIOBOM HArpy3Kku Ha HYXXIbI OTOIVICHUS
COIJIaCHO UCXOIHBIM JaHHBIM
3 |Iloctpoenue rpadMKOB MPOAOHKUTEIFHOCTH TETUIOBBIX HArpy3ok. OmpeieseHue roJoBoro

pacxoja TerIOThI
Ha 3anaTun Oyner npeanokeHa 3ajada 1o onpeelIeHHI0 ToJOBOT0 PacXo/ia TeIUIOTHI COTJIACHO UCXOAHBIM
JAHHBIM C TIOCIEAYIOINM OCTPOCHHEM I'PaHKOB IIPOJOIDKUTENFHOCTH TEIUIOBBIX HAIPY30K

OHpe,I[CJ'ICHI/IC PaCYCTHBIX TCIUIOBBIX HAI'PY30K HAa BEHTHJISINHIO.
Ha 3anstuu Oyzet npe/sioxkeHa 3aa4a 1o NpoBeICHHIO PacueTa TeIUIOBOM Harpy3KH Ha HYXK/Ibl BEHTHIISILINN
COTJIACHO MCXOAHBIM JTaHHBIM

Pacuer TeninoBoro peryanpoBaHus
CTyZ[GHTBI an06peTamT HaBBbIKH B ITIOCTPOCHNUHN rpa(l)I/IKOB IPOAOJIKUTCIIBHOCTH TCIIJIOBBIX HAI'PY30K

I'uapaBinyeckuii pacyeT TEILIOBBIX CeTer
Ha 3anatun OyneT mpeyioskeHa 3a/1a4a 1o IPOBEICHHUIO I'HIPABINUECKOTO pacyeTa TeIUIOBOH TEeIIOBOI ceTH
COrJIaCHO UCXOJHBIM JJaHHBIM

[TocTpoeHne nbe30MeTpUIECKOro rpaduxa
Ha 3ansatumn 6yI[CT NpeAIOKCHA 3a/lavda Ha MOCTPOCHUE NMTbE30METPUICCKOT'O Fpa(I)I/IKa COorjiaCHO UCXOJHBbIM
JaHHBIM

CocraBrieHHue CXeMBbI IIEHTPATU30BAHHOTO TETNTIOCHA0KEHNE 00HhEKTa
Ha 3aHATUHU 6yz[eT r[pe;[noxceHa rpa(f[)quCKaﬂ 3a1a4a CBsi3aHHas1 C COCTABJICHUEM CXEMbI LICHTpa.]'IPI?»OBaHHOFO
TEINIOCHAOKEHNE 00bEKTA

OHpe,I[eJ'ICHI/IC YACIbHBIX U O6IJ_II/IX TCIUIOBBIX MMOTEPHb AJIA Pa3JIMYHBIX CII0CO00B MMPpOKJIaAIKN

TEIIOBBIX CETeM
Ha 3ansatun 6y,HCT IpeJI0OKCHA 3a/lavda Ha OIPEACJICHUEC YACIbHbBIX 1 O6IIII/IX TCIJIOBBIX IMMOTEPH AJIA
Ppa3JIMYHbIX cI1oco00B MPOKJIAAKU TCIIJIOBBIX ceTell corilacHo HUCXOIHBIM JJaHHBIM
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IIpoYHOCTHBIE pacyeThl TEIJIOBBIX CETEN
Ha 3ansatun 6y,H€T IpeI0KCHA 3a/lavda Ha OMPCACIICHUE MMPOYHOCTHBIX XapaKTCPUCTHUK TEIUIOBOM CEeTH npu
€€ JKCIUTyaTaluu

4.3. CamocrosiTenbHas padoTa 00y4aroImmuXCs.

/o

Bun camocrositensHoM paboTh

Pabora ¢ Tecramu 1 BorpocaMu 1Jis caMonpoBepku. M3yuenne yueOHOM TuTepaTypsl U3
NPUBEIEHHBIX HCTOUHUKOB

BrimonHeHne KypcoBoro nmpoekTa.

[ToaroroBka K MpOMEKYTOUHOU ATTECTAIIUH.




4 | TloaroToBka K TEKyIIEMY KOHTPOJIIO.

4.4. IIpumepHBII IEpeUYEeHb TEM KYypPCOBBIX IIPOECKTOB

KypcoBoii mpoeKT BKIItOYaeT B ¢€0s1 pacyeT TEIUIOBBIX HArpy30K IS KaXJI0ro
NOTPEOUTENST TEIUIOThI, BBIUMCIEHUE TOJOBOTO pacxoda TEIUIOThl I BCEX
norpeburesneil (rpadpuyeckuM U pPacyeTHBIM CIIOCOOOM), pacdyeT M IMOCTPOCHHE
rpauKoB TemMrepaTyp U pacXofOB CETEBOW BOJIbI, pACUET PEryIUPOBAaHUS OTITYCKa
TEIUIOTHI Il CUCTEM OTOIUIEHMS KWJIBIX U OOIIECTBEHHBIX 3[aHMUN, OINpEIeTICHUE
pacxo0B CETEBOW BOJBI B MOJAIOIIEM U 0OpaTHOM TpyOOIPOBOJE TEIJIOBOM CETH,
TMAPABINYECKAA  pacdeT  BOJASHOM  TEIUIOBOM CETM WU IIOCTPOCHHE
NIbE30METPUYECKOT0 Trpaduka, BBIOOP CETEBbIX M TMOJIMUTOYHBIX HACOCOB.
['paduyeckuii MmaTepuasl — cxema MOJKIIOYEHUS TOTPEOUTENIeH K TEIJIOBBIM CETSIM,
TeMIIepaTypHbIe Tpa@uKd U rpauKh pacxoaa CETEBOM BOJIbI, TbE30METPUUECKUN
rpauK U cXema CUCTEMbI TEIJIOCHAOXKEHUS KUJIOT0 MUKpPOparioHa.

BBonursie nannbie s KP.

BapuanTel KP 1151 KypcoBBIX IpOEKTOB

AbGoneHT A- XXwioi mom- ctpoutenbHblid 00beM 30000 m3; BricoTa 3maHus-
25 m; Yucnennoctsb- 100 yenoBek.

Ab6onent b- llIkoma- crpoutensubiii 00beM 6000 M3; BreicoTa 3manus- 20 M,
Uucnennoctsb- 100 yuamumxes u 10 npenoaaBatesne.

AbGonent B- Teatp- ctpoutenbhbiii 00beM 5000 m3; Bricota 3manus- 15 M;
Yucnennocthb- 50 moceTUTeeH.

A6oneHT I'- bonpaUIA- cTpouTensHbii 00beM 12000 mM3; Bricora 3manus- 12
M; Uucnennocts- 50 mauenTos, 10 Bpauei.

1. Cuctema TeruiocHaOXeHUsT MUKpopaiioHa roposia Mocksa

. Cucrema temnocHabxeHHUsl MUKpopaiioHa ropoaa Tsepb

. Cucrema TemnocHabxeHusi MUKpopaiioHa ropoaa Hedrekamck
. Cucrema temocHabxeHuss MUKpopaiioHa ropoga Omck

. CucreMa TemiocHa0xeHusi MuKpopaiiona ropojaa Kpacuogap

. Cucrema temtocHabkeHHUsI MEUKpopaioHa ropoja Bosrorpan

. CucreMa TeriocHa0X)eHusi MUKpopaiioHa ropoga Maxaukana
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. Cucrema temnocHabkeHHUsI MUKpopaioHa ropoja YenssonHck
9. Cucrema TeriocHabXXeHusl MUKpopaiioHa ropoja Boponex
10. Cucrema TemnocHa0KeHHsl MUKpopalioHa ropoaa XadapoBCK

11. Cucrema TemiocHa0keHus MUKpopaiiona ropoaa Kypck




12. Cuctema TeriocHa0XeHUss MUKpopaiioHa ropoja EBnaropust

13. Cucrema temnocHabxeHuss MUKpopaiiona ropoga OpenOypr

14. Cucrema TemiocHa0keHusl MUKpopaiioHa ropojaa bapuayn

15. Cuctema TemnocHa0xeHns MUKkpopaiona ropojia ExatepunOypr
16. Cuctema TersocHaOXkeHUs MUKpopaiona ropoja Kazanb

17. Cuctema TeriocHa0keHuss MUKpopaiioHa ropojga MypmaHck

18. Cuctema TeriocHabxeHuss MUKpopaiiona ropona Hosocubupck

19. Cucrema temnocHabxeHust MUKpopaiioHa ropoja [lepmb

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

Ne | bubmuorpaduu
1/ ecKoe MecTo gocryma
v} OITUCaHUE

1 | Teutodukarms | https://www.c-0-k.ru/library/document/12165 (nara obpamenus: 20.12.2023).-
U TEILUTOBBIE TeKCT: IeKTPOHHBIN

cetu E.A.
CokonoB
OnHOTOMHOE
u3nanue/
N3paTenscTBO
MDBUH, 2001-
472c. , ISBN 5-
7046-0703-9.

2 | CipaBOYHHK https://www.c-0-k.ru/library/document/13586 (nata obpamenus: 20.12.2023).-
IPOEKTHPOBIM | 1CKCT: dJIEKTPOHHbIH

Ka.
IIpoexTupoBak
HUE TETJIOBBIX
cereit/
Crpoiinzaar,
1965- 460c.

3 | Coopuuk 3amau | https://www.c-0-k.ru/library/document/12856 (nata obpamenus: 20.12.2023).-
o TekcT: 3neKTPOHHBII

TeriouKau
Y TEIJIOBBIM
cersim ALIL
Cadonos/




OHeproaToMus
nmat , 1985-
232c.

CII
131.13330.202
0. «CHulI 23-
01-99* Csox
MpaBuIL:
CrpowutenbHas
KJIMMATOJIOTUS
»: MuHCcTpOU
Poccun, 2021-
146 c.

https://minstroyrf.gov.ru/upload/iblock/82b/SP-131.pdf (mara obpamenus:
20.12.2023).- TekcT: 3MeKTPOHHBIN

CII
60.13330.2020
«CHulI 41-01-
2003 Cropn
TIPABWIL;
OtomieHue,
BEHTUJISALIHS U
KOHJTUITHOHUPO
BaHHUE
BO3/TyXan:
MuHcTtpoii
Poccun, 2020-
149 c.

https://www.minstroyrf.gov.ru/upload/iblock/404/SP-60.pdf (nata obparenus:
20.12.2023).- TekcT: 3MeKTPOHHBII

CII
124.13330.201
2 «CHull 41-
02-2003 Cson
MpaBuIL:
TenmoBwie
CeTH»:
MuHcTtpoit
Poccun, 2012-
74 c.

https://minstroyrf.gov.ru/upload/iblock/457/CI1124.13330.2012%20TemnoBbie%
20cetu.pdf (nata ooparmienus: 20.12.2023).- TekcT: 3JeKTPOHHBIN

CI150.13330.2
012 «CHull
23-02-2003
CBop mpaBuJI:
TenmoBas
3ammTa
3IaHUN):
Muncrpon
Poccun, 2012-

https://www.minstroyrf.gov.ru/upload/iblock/430/CI150.13330.2012%20TerioB
an1%203ammrta%2031auuit.pdf (nara oopamenus: 20.12.2023).- Tekcr:
3NEKTPOHHBIN




96 c.

8 | Temnouzomsamu | https://www.c-0-k.rw/library/document/799 (nata obpaienwus: 20.12.2023).-
o TeKCT: AIeKTPOHHBIN

TpyOOIIPOBOIO
B TEIUIOCETEH
Konko B.M.
/MuHCK:
TexHONnpHUHT ,
2002 - 160c. ,
ISBN 985-464-
175-9.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

http://library.miit.ru/ - snekTpoHHO-OMONMOTEYHAass cuctemMa HaydHo-
TexHudyeckoir Oub-nmuorekn MUUT. http://elibrary.ru/ - HaydyHO-3IEKTpOHHAsS
oubmoreka.Ilouckopnie cucteMol: Yandex, Google, Mail.http://www.twirpx.com/ -
AJIEKTpOHHAs OUOIMOTEeKA

/. llepedyeHb  JMIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /I OCBOCHUS JUCIUTIIMHBI (MOIYJIs).

KommnbroTepsl HOKHBI OBITH O0OECIEYEHbl CTaHAAPTHBIMU JIMLIEH3MOHHBIMU
POTrPaAaMMHBIMH MPOAYKTAMH U 00s13aTEIBHO MPOrpaMMHBIM NMPoayKToM Microsoft
Office ne Hmxke Microsoft Office 2010, cuctemMa aBTOMaTU3UPOBAHHOTO
npoektupoBanus Autocad . CnermanusupoBanHas nporpamma SinlnTech .

8. OmmcaHne MarepuaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJAMMOM IS
OCYUIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOLIecca MO AUCHUILTMHE (MOIYIIO).

OcHoBHasi JICKIIMOHHAs ayJWTOpHsA, a TakXKe TIOMEeIIeHus1 jgabopaTropuit
Kadeapsl «Temmosneprerrka TPaHCIIOPTa» MHWHNTa 000pyI0BaHbBI
MyJIbTUMEIUMHBIMA ~ KOMIUIEKcamMu. PabGoume wMecta ¢  mepcOHAIbHBIMU
KoMIbroTepamu, noakiaouénbiMu K cetu INTERNET.

JlaGoputopun KadeIphl OCHAIICHBI CTCHAAMH, HEOOXOIUMBIMU  JIJIS
MIPOBEJICHUS JTAOOPATOPHBIX 3aHITHHN MO TEMATUKE AUCITUTIIIUHEI.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

3aueT B 6 cemecTpe.



Kypcosoli mpoekt B 7 cemecTtpe.
DK3aMeH B 7 ceMecTpe.

10. OtnieHOUYHBIE MaTEPUATTBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE MPU MPOBEACHUH IMPOMEKYTOUHOU
aTTecTalluy, pa3padbaThIBalOTCS B COOTBETCTBUU C JIOKAIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTODBI:

M.U. Komnmakos

CoracoBaHo:

3aBenytomuii kadeapoi TT A.B. IMUTpEHKO

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHUCCHUH C.B. Bonoaun



