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1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYUYEHMUS 11O JUCHUIIJIMHE

Kareropus Kon u naumenoBanme HaumenoBanue mokasartens
Kon u naumenoBanme
(rpymma) § KOMITETEHIIHI1 WHJIMKATOpa JOCTHOKEHUS | OICHUBAHUS pe3yJbTaTa OOyUeHUs
KOMITETECHITUI KOMIIETEHITUHU M0 TUCLUILINHE
[IKO-2 I1KO-2.2 3HaTh BO3MOXKHOCTH IIPUMEHEHUSI
Croco6HOCTb }31,16013 BapuaHTa | TUMOBBIX TEXHUIECKAX pereHui
BEIIOIHITE CHCTEMEL 3JIEMEHTOB U Y3JIOB CHCTEM
000CHOBaHHE TEMIOCHA0KEH s TETIOCHAO0KCHLA.
o YMeTb MMpON3BOJAUTL CPABHCHUA
MPOSKTHBIX  pellcHMi | (ra30CHA0KEHMUS, THIIOBEIX pelIIeHHi OT/IETHHEIX
cacTeM BEHTHILILKH) Ha OCHOBE 3JIEMEHTOB CHCTEM TEIUIOCHA0KEHUSL.
TEIIOra30CHA0XKEHHUST ¥ | CPAaBHEHUS THIOBBIX | Byaners HABBIKAMIU TEXHHKO-
BCHTHIALMH peleHui OTIAENBHBIX | 3x0HOMHYECKOM MPOPAOOTKH POEKTHO-
SJICMCHTOB H y3JI0B MOHTQ)KHBIX PEIICHHH.
TIKO-2.3 3HaTh MOPSAJIOK THIPABIMYECKOTO
Pacuer pacuera CHCTEM TEILIOCHA0KEHUS.
TeIUIOTEXHUYECKUX u VYMeTh MMPpON3BOJUTDH FI/II[paBJ'II/ILIeCKI/Iﬁ
TH/IPABIHYECKHX pacyer CHCTEM TEIIOCHAGKEHUSI.
HapaMeTpOB CHCTEMBI BJ'Ia)IeTI) OIBITOM MPOBCACHUA
TUAPABINYCCKOro pacye€ra CUCTEM
TeIIOCHA0KEHH!A TEIUTOCHAOKCHHS
(razocHabOXeHMST)
TIKO-3 TIKO-3.1 3HaTh HOPMATUBHO-TEXHUYECKHUE U
CrniocobHOCTH Bri6op HOPMATHBHO- | HOPMaTHBHO-METONUYCCKUC
OpraHU30BBIBATh TEXHUYECKUX p | AOKYMCHTEI, OIPCACTIAONINC
TEXHOJIOTUYECKHUE HOpMaTI/IBHO- TEXHOJIOI'MYECKUEC MapaMETPhI pa60T1)1
MPOLIECCHI paboTHl | METOUIECKUX CHCTEM TEIUIOCHAGKeHHA
cHcTeM M 000pYJIOBaHHS | JOKYMEHTOB, YMeTb MPOH3BOAUTS BbIGOP
HOPMAaTHUBHO-TEXHUYCCKUX U
TETJIOTa30CHAOKEHHSI M | ONMPEeNsIONnX HOPMATHBHO-METOIHYECKIX
BEHTWISLIUU TEXHOJIOTUYECKUE JIOKYMEHTOB JUTSl [IPOSKTHPOBAHHS
napaMeTphl paloThI | BiasieTh ONMBITOM IPOSKTHOH paboTh
CHCTEM M 000pyIOBaHUS
TEIIOTa30CHAOKEHUS W
BEHTUWJISILUU
IIKO-3.3 3HaTh METObI KOHTPOJIS
KonTpoms m pa3paboTka | TEXHOJIOTHYECKUX MIPOLIECCOB
Mep II0 ONTHMH3AIWHU | padOTBI CHUCTEM H OOOpPYIOBaHUS
TEXHOJIOTUYECKUX TEIUIOCHA0KEHHUS.
MIPOLIECCOB paboTel | YMeTh TPOU3BOIUTEH ONTUMHU3AINIO
CHUCTEM W O00OpYMOBaHUS | TEXHOIOTHUYECKUX MPOLIECCOB
TEIIOCHA0KEHHU S TEIIOCHA0KEeHU S
Brnagers onmbITOM KOHTpOJS pabOTHI
CHCTEM TEIUTOCHA0KEHUS
IIKO-3.6 3HaTh METOIBI KOHTPOIIS
KonTporms m pa3paboTka | TEXHOJIOTHUECKUX MPOLIECCOB
Mep II0 ONTUMHU3ANWHU | padOTBl CHUCTEM H OOOpPYIOBaHUS
TEXHOJIOTUYECKUX TEIUIOCHA0XKEHHUS.
MPOLIECCOB paboThl | YMETh MPOW3BOAWUTH ONTHMHU3AINIO
CUCTEM W O00OpYJOBaHUS | TEXHOJIOTHYECKUX MPOLIECCOB
ra30CHa0KeHUs TEIIOCHA0KEeHU S
Brnagers onmbITOM KOHTpOJIS pabOTHI
) CHCTEM TEIUTIOCHA0KEHUSI
% [IKO-3.7 3HaTh nepedeHs u padoune
= KonTpone u pa3paboTka | AMana3oHbl HPOIECCOB PaOOTHI
z MEp II0 ONTUMHU3AIMHU | CHCTEM TEIUIOCHAOKEHHUS.
§ TEXHOJIOTUYECKUX YMeTh IpOU3BOIUTH ONTUMHU3ALINIO
2 MPOLIECCOB paboTHI | TEXHOJIOTMYECKUX POIIECCOB
é 00opyIoBaHUS paboTHI CHCTEM TEIJIOCHAOKEHUS

TEMJIOT €H EPUPYIOLINX

BJ'IaI[GTL OIBITOM KOHTPOJISA pa6OTLI




YCTaHOBOK U | CHCTEM TeIIOCHA0KEHHSI

BCIIOMOT'aTEeIILHOTO

00opyIoBaHUS

KOTEJIBHBIX
[IKP-3 [1KP-3.3 3HaTh MTyTH HOBBIICHUS
CrocoGHOCTB Bri6op 9Heprod (¢ eKTUBHOCTH CHCTEM
OpPTraHHU30BbIBaTh 9Heprod(h(HEeKTUBHBIX TEMJIOCHA0KEeHUs
paboTh 10 | TEXHOJIOTUH U | YMeTh IpOU3BOAUTH BEIOOD
TEXHHUYECKOMY COCTaBIICHHE TUTaHA MO UX | YHEProd((EeKTUBHBIX TEXHOIOTHH 1
00CITy’)KUBaHUIO U | BHEJPEHUIO COCTaBJICHHE TIJIaHA TI0 UX
PEMOHTY CHCTEM BHEJIPEHUIO
TEIIOra30CHa0KeHUs, Brnaners OITBITOM TEXHHUKO-
BEHTHJISIIIH KOHOMHUYECKOTO CPaBHEHHUS

1. Kommnerenmuss ITKO-2. CnocoOHOCTb BBINIOJHATH OOOCHOBaHWE IPOCKTHBIX

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOTPAMMBI

pGIIICHI/Iﬁ CHCTEM TEIJIOra3oCHa0XeHHUs 1 BCHTHWJISILIUHA

I[aHHaSI KOMIICTCHII WA q)OpMI/IpyCTCSI CJICAYIOINMU NUCTUTIJIMHAMU.

Cranus HanMeHoBaHME QUCHUILIMHBI

1 TeopeTndeckre 0CHOBHI CO3JITaHUST MUKPOKIIMMATa M CTPOUTENTbHAS TEIUI0(DHU3HKa

2 Otomienue. TemnocHabxeHue

3 Bentunsnus. KonnunmonupoBanue Bo3tyxa 1 X0J1010CHA0KEHUE

4 I"azocHabxenue. TermmoreHepupyommue yCTaHOBKH

5 MatemaTtnyeckoe MOJICIMPOBAHKIE CUCTEM TEIIOra30CHA0KEHUS M BEHTHIISIIUU

6 OGopynoBaHue W dHEProcOEperarle TEXHOJIOTHH CHUCTEM OOCCTICUCHHS
MUKPOKJIMMATa

7 OCHOBBI TPOEKTUPOBAHUS U KOHCTPYUPOBAHUS 00ECIBUTMBAIOIINX CUCTEM

8 TermoBo3AYIIHBIN PEXKUM 3JaHUN

9 OCHOBBI aBTOMATHU3UPOBAHHOTO IMPOEKTHUPOBAHUS BHYTPEHHUX KIMMATHUYECKHUX
CUCTEM

10 CucTeMbl TEII0ra30CHA0KEHUS MIPEATPUITHI

11 OCHOBBI TPOEKTUPOBAHUSI MATHCTPAIBHBIX FA30MPOBOJIOB

12 CrocoObl M cpeAcTBa DSHEPro- M PpecypcocOepekeHuss MpH TemIo- U
ra30CHa0KEHUH HACEICHHBIX MECT U MPOU3BOJICTB

13 OCHOBBI ~ aBTOMAaTHU3UPOBAHHOTO  IMPOEKTHPOBAHUS  CeTel  Temio- U
ra30CHa0KCHUS

14 [Tpoun3BoICTBEHHAS] HCTIOJHUTEIBCKAS MMPAKTHKA (6)

15 [TpousBoicTBEHHAs MPEUIUIIIIOMHASI TPaKTUKa (4)

2. Komnetenmusa IIKO-3. CrtocoOHOCTh OPraHM30BBIBATh TEXHOJOTHYECCKUE IMPOIIECCHI

paboTHI cHCTEM M 000PYIOBaHUS TEIIOTa30CHA0KEHNS ¥ BEHTUIISIIHH

JlanHast kommeTeHIUsT HOPMUPYETCS CIEAYIOMUMHU JUCITUTUTHHAMH.

Cragns HauMenoBaHue qUCIMILINHEI
1 Oronnenue. TemrocHabxeHue
2 BenTmsius. KonauimoHupoBaHie BO3yXa U X0JI0J0CHAOKCHHE
3 I"azocHabxenue. TeroreHepupyroIue YCTaHOBKU
4 OGopynoBanre u SHeEprocOeperaroniue TEXHOJOTUU CHCTeM OO0ecTeUeHHs
MHUKDPOKJIAMATa




OCHOBBI TPOEKTHPOBAHNS M KOHCTPYHPOBAHUS 00ECIIBIIMBAIOIINX CUCTEM
TennoBO3AYIIHBIA PEXKUM 31aHUN

CucTeMsl Terora3ocHa0KeHus PeANPHITUI

OCHOBBI TPOEKTHUPOBAHNS MaruCTPAIBbHBIX Ta30IPOBOJIOB

CrocoObl ¥ CpeacTBa HHEPro- M PECypcocOEpekeHUs TMpU  TEIUIO- H
ra30CHA0KEeHNH HACEJICHHBIX MECT M ITPOU3BOJICTB

10 [Ipou3BoICTBEHHAs! TEXHOJOTUYECKAs IPAaKTUKa (4)

Oo|N O O1

3. Komnerenuus IKP-3. CiocoOHOCTh OpraHu30BBIBATH PAOOTHI MO TEXHUYECKOMY
00CITy’KHBAHUIO U PEMOHTY CUCTEM TEIIOra30CHA0KEHN S, BEHTUIISILIUN

I[aHHaSI KOMIICTCHI WA (bOpMI/IpyCTCSI CICAYOMNMMHU TUCTUIIIIMHAMU

CTaI[I/ISI HaumenoBanue JUCIHUITITMHBI

1 AdporuIpoIMHaMUKa U HarHETaTeNIM MHXKCHEPHBIX CHCTEM

Oromenue. TermmocHabxeHne

Bentwmsiius. KonauimmoaupoBanue Bo3ayxa U X0JI0I0CHAOKEHNE
["azocHabxenue. Temiorenepupyoomye ycTaHOBKH

DKCIUTyaTaIvs U HaJlaJika CUCTEM TeIJIOTa30CHA0KEHUS U BEHTWIISAIINN
O6GopynoBanue W dHEProcOEperare TEXHOJIOTHH CHUCTEM OOCCTICUCHHS
MHUKPOKJIMMATA

OCHOBBI TPOEKTUPOBAHUS U KOHCTPYHPOBAHUS OOCCIBIITUBAIONTUX CHCTEM
CucTeMbl TIJI0Ta30CHA0KEHUS TPEATPUSITHI

OCHOBBI TPOEKTUPOBAHUSI MATHCTPAJIBHBIX FA30MPOBOJIOB

10 CrmocoOsl M CpencTBa DJHEPro- MW pecypcocOepekeHuss MpU TEIIo- |
ra30CHa0KEHUH HACEJICHHBIX MECT U MPOU3BOJICTB

11 [Tpoun3BoICTBEHHAS] TEXHOJIOTHYECKAs MPaKTHKa (4)

OO~ |WIN

O




3. OFBbEM JJUCIIMIIJINHBI
OO61mas TpyA0€MKOCTh AUCIUILTUHBI COCTaBIsAET 4 3au. equHull, 144 daca.
PopMa IPOMEKYTOYHOU aTTECTALMU 3a4€T, 3a4ET

(9K3ameH, AU PepeHINPOBAHHBII 3a4eT, 3a4eT)

Buy yae6HO# paboThIt Bcero | Cemectp Cemectp | Cemectp
4acoB Ne8 Ne 9 Ne 10

OO61mast Tpy10€MKOCTh TUCHUILIUHBI, Yac 144 2
KonTakTHast pabora (ayAuTOpHbBIE 10 2
3aHATHSA), B T.4U.:

JICKIINH 2 2

n1ab0paToOpHbIC 4 4

MIPAKTUYECKHE 4 4

IPYNIOBbIE KOHCYJIBTALUU B IEPHOJ] 2 2

TEOPETUYECKOr0 00yUeHUs U

MPOMEKYTOYHOM aTTECTallNKN
CamocrosiTejibHasi paGoTa CTY1€HTOB, 134 75 59
BKJIIOYasi HHANBUAYAJIbHbIE H TPYNINOBbIE
KOHCYJILTAllHH, B TOM YHCJIE:

KypcoBoit npoekr

Kypcosast pabota

PacuetHo-Tpaduueckoe 3aanne 18 18

NunuBuayabHOE JOMaNTHee 3a/1aHue 9 9

CamocrosTenbHas paboTa Ha MMOATOTOBKY K 57 50

aAyIUTOPHBIM 3aHATUSM (JICKIINH, 107

MIPAKTUIECCKHUE 3aHATHSI, 1a00paTOPHBIC

3aHATHUS)

DK3aMeH 3a4er 3a4er

2

! g coorsercrBuu ¢ JIHA npemycMaTpuBath

— He MeHee 0,5 akaJeMU9IecKOro yaca caMOCTOSTeNIFHOM paOoTHl Ha | Jac JeKuui,

— He MeHee | akaJeMHUYecKoro yaca caMOCTOSTEIbHOM paboTh! Ha 1 yac 1ab0paTOPHBIX U MPAKTHUECKHUX 3aHATHH,

— 36 akageMHYECKUX YaCOB CAMOCTOSITEIbHOI paboThl Ha | SK3aMeH

— 54 axkaneMHYECKHX YacoB CaMOCTOSTENBHON paboTel Ha 1 KypcOBOW MpOEKT, BKJIIOYAs MOATOTOBKY IPOEKTa,
MHIMBHIyallbHbIE KOHCYIbTAllN U 3aIINATY

— 36 axkameMHYECKHX YacOB CAMOCTOSTEIbHOH paboTel Ha 1 KypcoByro paboTy, BKIIOYash MOATOTOBKY pabOTEHI,
WHIMBHyalIbHbIE KOHCYJIbTAllN H 3aIIATY

— 18 akajeMHYEeCKHX 4acOB CaMOCTOSTENbHONW paboThl Ha 1 pacueTHo-rpadudecKyto padoTy, BKIIOYas MOATOTOBKY
paboThl, HHANBHUyaIbHBIE KOHCYIBTAIIMN U 3aIUTY

— 9 akaJeMHYEeCKMX YacoB CAaMOCTOSTENbHOH paboTel Ha | WHAMBHIyaJllbHOE [OMAalIHEe 3aJaHue, BKIIIOYas
TIOATOTOBKY 3aJ[aHUsI, MHANBHUAYaJIbHbIE KOHCYIBTAINH 1 3aLIUTY

— He MeHee 2 aKa/JIeMMYECKHMX YacoB CaMOCTOSATENbHOW pPa0OThl Ha KOHCYJBTAlMM B IEPHON TEOPETHYECKOTO
00y9eHUs U IPOMEXYTOUHON aTTECTANH
2 BKIII0YAIOT TIPEIPK3aMEHAIIMOHHbBIE KOHCY/IBTAIMHU (MPU HAJIMYHK), a TAKKE TEKYIME KOHCYJIbTally 13 pacdera 10% ot
JIEKIMOHHBIX YacoB (IIPUBOAATCS K LEJIOMY YHUCITY)



4. COAEPKAHUE JNCHUIITIMHbI

4.1 HaumeHOBaHMeE TeM, UX CO/IEP:KAHNE U 00beM

KypcS Cemecrp 9

No HaumenoBanue paszgena

n/m (kpaTkoe coaep kaHue)

O0BeM Ha

TEMaTUYECKUN pa3ien
1o BUAaM y4eOHOM

Harpy3KH, 4ac

Jlexuun

JlaboparopHsbie

IIpakTnueckue
3aHATUS

3aHATUA

CaMocrosTenpHas

pabota

CemecTtp 8 (ycTaHOBOYHAs CECCHA)

1. OcHOBHBIE MPOOIEMBI, TPEOYIOIINUE PEIISHUS TIPU TEIUIO- U Ta30CHA0KESHHUH

HACCJICHHBIX MCCT U IIPONU3BOJACTB.

OO01uue cBeneHus.
XapaKTepUCTHKA MPEATPUSTHS

0,5

10

2. TenoreHepUpyIONINEe YCTAHOBKH

[TapoBbIe 1 BOJOTPEUHBIE KOTJIBI

TemoBoit 6aaHc KOTEIBHOTO arperara

KII/] xoTenpHOrO arperara

TOII Ha 6a3e ra30BBIX TYpOHWH M Tra30MOPITHEBBIX
JIBUTATEJICH.

ITpumenenune muan-TOL]

10

3. I'eorepmainibabie TOL]

O6mrast reoTepManbHbIX XapakTepucTrka TI1]
DU3NKO-XUMUYECKHE MapaMeTpbl T€OTEPMAIBHON
BOJIBI

[Tpo6remb 60pbOBI ¢ KOppO3UEH

0,5

10

4. TeruoHACOCHBIE YCTAHOBKH

Ucnonw3zoBanne THY na TOI nna yrunuzanus
COPOCHOM BOJIBI M B CUCTEMAaXx IEHTPATN30BaHHOTO
TEIUIOCHAOKEHUS

0,5

10

5. CoBpemennbie UTII u IITII

Haznauenne UTII u LITII
[IpruMmeHeHue B cucTeMax TeII0CHA0KEeHUS

10

6. Terumooomennuku 1yt UTIT u LTI

KoxyxoTpyOHbIe 1 IJIaCTUHYATHIC
[TpunIMT Moa00pa TEMITIOOOMEHHBIX alapaToB

0,5

Bcero:

S/




KypcS Cemectp 10

O0ObpeM Ha

TEMaTUYECKUN pa3aen
1o BUAaM y4eOHOM

Harpy3KH, 4ac

No HaumenoBanue paszgena 5
o]
/11 (KpaTKoe cojepKaHue) < z 4
3 8. S
2 ]2 5
= = R o
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1. JletieHTpaIM30BaHHbBIC M ABTOHOMHBIE CUCTEMBI TCIIJIOCHA0KEHUS
ABTOHOMHBIC, KPBILITHBIC, MOJIYJTbHBIC
KOTEJIbHBIE. 1 10
2. MecTHOE peryaIupoBaHUE PEKUMOB T10/1a4d TEIUIa MOTPEOUTEITIO
Crioco0sI ¥ Cpe/ICTBA PETYITUPOBAHUS 1 10
3. YMeHbllIeHHE TeIIONOTePh MPH TPAHCTIOPTUPOBKE TETLIOHOCUTEIIS
TeroTexHUUECKUN  pacyeT  TEIJIOU3O0JISIIINH,
pacyeTr ONTUMAJIbHBIX TOJIIUH TETUIOU30JISINH,
pa3BUTHE COBPEMEHHBIX BBICOKOA(()EKTHBHBIX 1 10
KOHCTPYKIIHIA TETUIOU30JISINH, pa3BUTHE
OecKaHAIBPHOM MPOKJIAJIKU TEIJIOBBIX CETEH
4. CKV>KEHHBIN, CKAThIA MPUPOJIHBIN ra3
CpencTBa u criocoOBI MOTYYCHHUS. 0,5 10
[Ipumenenue, pacueT OCHOBHBIX IMapaMeTPOB
TpyOorpoBOIBI M TETLTON3OJISITUS
5. AnbTepHaTUBHBIE BUBI TA30BOTO TOTIMBA
CnaH1eBBIN Ta3, OMOoras, CBaJOYHbBIM a3 0,5 10
Croco0bl U cpeicTBa MOTYYCHUS
Bceero: 4 50




4.2. Conep:xaHue NPAKTHYECKHUX (CEMUHAPCKHMX) 3aHATHIA

Ne HanmenoBanue Tema npakTryeckoro (CEMUHApPCKOro) K-Bo K-Bo
/o pazzesna JUCIUILIMHEI 3aHSTHS JIEKII. 4acoB
4acoB CPC
cemecTp Ne8
JleueHTpan30BaHHBIE U
KpbimiHbIE W MOAYNBHBIE KOTEJIbHBIC.
1 | aBTOHOMHBIE CHCTEMBI 1 4
PacueT 0CHOBHBIX TapamMeTpoB.
TETIOCHA0KEHUS
MecTtHO€E perynupoBaHue
2 | peKHMMOB I10/Ia4H TETIA CriocoObl U cpesIcTBA PETYIUPOBAHUS 1 4
MOTPEOUTEITIO
YMeHblIeHne o
TermmoTexHnyecKui pacder
TETUTIOTIOTEPH TIPH
3 TEIJION30JISIUN, PacydeT ONTUMAIBHBIX 1 4
TPAHCIIOPTUPOBKE
TOJILIUH TETJIOU30ISAIUI
TEIJIOHOCUTEJIS
. N TpyOompoBo b1 u TETUIOU30JISIIUS
CoKMKCHHBIHN, COKATBIN PYOOTIPOBO H
4 . TPaHCHOPTHBIX ~ CHCTEM  COKIKCHHOTO 0,5 3
TIPUPO/THBIN Ta3
MIPUPOIHOTO Ta3a
ANBTepHATUBHBIC BH/IBI
ra3oBOro TOIUIMBA
5 - CriocoObI 1 CpeJICTBA TIOTyICHHS 0,5 3
(crmanmeBsIit, Ouoras,
CBaJIOYHBIN Ta3)
HUTOI'O: 4 18
4.3. Conep:kanue J1a00paTOPHBIX 3aHSITHIA
Ne i/mm HaunmenoBanue maboparopHoit paboThI K-Bo wacon K-Bo wacoB
CPC
1 Ornpezenenye napaMmeTpoB TEIIOBOTO HAcoca. 2 8
2 N3yuenune npuHIUIA 1eHCTBUS 2 9
aBTOMATU3UPOBAHHOTO UHAUBUAYAIBHOTO TEILIOBOTO
MTYHKTA.
HUTOI'O: 17 17




4.4, Conep:kanue pacuyeTHO-rpagpuuecKoro 3aganus,
MHIMBHAYAJIbHBIX IOMAINHAX 32 JaHHIT°

B mporecce BBIMOMHEHUS pacdeTHO-TPadUUECKOTO 3alaHus, WHIANBUIYaTbHBIX
JOMAITHUX 3aJaHuM  OCYIIECTBISICTCSl KOHTakTHas pabora oOywaromerocs ¢
npenogaBareneM. KOHCyNbTallMM TPOBOISATCS B ayJUTOPUS W/WIM TOCPEACTBAM
AIEKTPOHHOUN MH(OPMALIMOHHO-00Pa30BaTEIbHON CpeIbl YHUBEPCUTETA.

NuauBuayaabHoe Jo0MallHee 3alaHKue

Ha BeinonHeHnne uHauBuaAyaiabHoro aoMaimiHero 3aganus (U13) npeaycmoTpeHo
9 yacoB caMOCTOSITENHEHOM PabOTHI CTyIEHTA

Heaw 3apanus: [IpuodpeTeHne NMpakTUIECKUX HABBIKOB MO PACUETy M MOIO0pPY
TETIOBOM M3OJISIIIMH IS TETIO- U TTapOTPOBOJIOB

Ctpykrypa pabotbl. [IpakTmueckoe 3amaHue — O3TO pelICeHHWE 3a7ad  To

paccMaTpuBaeMbIM paszeniaM ( HCXOTHBIC JaHHBIE; pacuet TpeOyeMbIX
COIIPOTUBJICHHUH TEIUIONEpeadye TeIION30IUPYIOMINX KOHCTPYKIUIA; TOJ00D
TETUTOM30JIMPYIONINX U TOKPOBHBIX MaTepUAJIOB; pacyeT TpeOyemoit
TETUTOM30JIUPYIONIUX MaTEPHAJIOB).

TOJIILAHEI

Odopmiienne HHAUBUAYAJIBHOT0 J0ManIHero 3aganus. /13 npenocrasnsaercs
IIPEToIaBaTeIO JJIsl MPOBEPKU B ABYX BHJAaX: OTYET, HA OYMa)KHBIX JIUCTaxX B (hopmare
A4, u B BuAe (DailnioB, coaepKalIUX pelIeHue TMpaKTUUeCKuX 3afgaHuil. OTyeT
pacueTHO-TpaduuecKoro 3aaHus JOJKEH UMETh CIEAYIOUIYIO CTPYKTYPY: THUTYJIbHBIH
JUCT; COJEpXaHWEe;, IMpaKTHYeCKas 4YacThb 3aJaHus; CIHUCOK HCIOJIb30BaHHON
mutepatypsl. Pemenuwe 3amau U3 10mKHO CONMPOBOXKIATHCS HEOOXOIUMBIMU
KOMMEHTapHsIMHU, T.€. BCE OCHOBHBIE MOMEHTHI IPOIECCA PEIICHUS 3aJadd JOJIKHBI
OBITh PpacCKpbITBI M OOOCHOBAaHbI Ha OCHOBE COOTBETCTBYIOIIUX TEOPETHUECKHUX
nonoxeHuit. Cpok cnaun MJI3 onpenensiercs npenoiaBaTeaeM

Ilpumep unousudyanivbHo2o 0omauwiHe20 3a0aHUA

[logGop TemIoOBOW W3OMAIMM JJIE Mapo- W TEIUIONPOBOAOB.  TEXHUKO-
SKOHOMHYECKUH PacyeT TEILIOBOM MU30JISIIUN
HcxonHblie JaHHbBIE
[IpoexktHas
HpOI[OJ'DKI/ITeJ'IBHOCTB
Ne rerno- n Tpancnoprupyemas | Iuamerp, | Temmeparypa
pa60TBI B TCUCHUU
apoIpoBoJa cpeaa (BO,Z[a, nap, MM TCIIIIOHOCUTCIIA,
° roga, yac
KOHJICHCAT) C
T1 Bona 125 150 5989
T2 Bona 125 70 5989
T3 Bona 70 60 8760
T7 ITap 500 255 8760
T8 Konpencar 50 70 8760

8 Ecnwm BEImonnenue pacquHo-rpa(bI/mecxoro BaﬂaHI/Iﬂ/I/IHHI/IBI/IﬂyaHI)HOFO JOMAIIHCI O 3aaHus HET B y‘le6HOM IUIaHE, TO B

JaHHOM pas3aciic H€O6XO,HI/IMO YKa3aTb «He MNpeaAyCcMOTPCHO y‘le6HLIM ILIAaHOM))




PacuerHo-rpapuyeckoe 3aganue

Ha BeimonHenue pacuetHo-rpaduyeckoro 3ananus (PI'3) mpenycmorpeno 18
4acoB CAMOCTOSITENIbHON PabOThI CTyACHTA

Henas 3aganus: [IpruoOpeTeHre NpakTUYECKUX HABBIKOB MO pacyeTy U noadopy
000pyA0BaHUs S3HEProdPPHEKTUBHON KOMMYHAIbHON KOTEBHON

Crpykrypa paborbl. [IpakThueckoe 3amaHue — 3TO peELIIEHHE 3adad Mo
paccMaTpUBaeMbIM paszzenaM (pacyeT OCHOBHBIX TEIJIOBBIX IMOKa3aTeNed KOTEIbHOM,
[lonGop mNapoBOJSHBIX BOAOIOJOTpeBaTENe, MOAOOP CETEeBbIX HACOCOB, MOA00D
MOJIMTUTOYHBIX HACOCOB).

Odopmiienne pacuetHo-rpadpuyeckoro 3amanus. PI'3  npenocrtaBnsercs
IpenojaBaTeto sl MPOBEPKU B JIBYX BHJIaX: OTYET, HA OyMakKHBIX JUCTax B (hopmate
A4, u B BuAe (DailioB, coAep)KalUIUX pelIeHHWEe TMpaKTUYeCKuX 3agaHuil. Otuer
pacueTHO-TpauuecKoro 3afaHusi JOJKEH UMETh CIEAYIOLIYI0 CTPYKTYpPY: TUTYJIbHBIN
JUCT; COJAEpXaHWe; TMpaKTHUYecKass YacTb 3aJaHus; CIUCOK MCIOJIb30BAHHOU
mutepatrypsl. Pemienune 3amau  PI'3  moKHO CONMpoOBOXKIATbCS  HEOOXOIUMBIMU
KOMMEHTapHUsIMH, T.€. BCE OCHOBHbIE MOMEHTHI IpoIlecca penieHUs 3a7adyd JOJI>KHbI
OBITh PpACKpbITBI M OOOCHOBAaHbI Ha OCHOBE COOTBETCTBYIOIIUX TEOPETHUECKHUX
nonoxxenuii. Cpok cnauun PI'3 onpenensieTcs npenogaBaTeiem

Ilpumep pacuemmno-epagpuueckozo 3ad0anusn

1. Pacuer u mogbop ob6opynoBaHus 3HepProdhHEKTUBHON KOMMYHAIBHOM KOTEIBHOM C
napoBbiMu koTiiamu JIE u JIKBP.

Hcxomuble T1aHHbBIE
TexHoMorn4YecKue UCXOAHBIC TaHHBIE pa0OThI KOTEJIHLHOM

Beanunna O0o3HaueHue Ennanua 3HaueHue
HU3MEPCHHS
AOCOJIFOTHOE JTaBJICHHE ITapa Mociie Py Mlla 2,4
KOTJIOB
TemmnepaTypa neperperoro napa {on °C 250
Pacxon TernnoTel Ha HYXKIbI QOB maxc MBT 14,7
OTOIUIEHHUS X BEHTUJIALIUU
Pacxon termnotsl Ha Hyx) 1161 ' BC Q* MBT 6,9
Pacxon mapa Ha TEXHOJOTHYECKHE i " T/4 4.7
HYK/]IbI
[IponyBka HempepbIBHAS P % 2
KOTJIOArperaToB
Temneparypa cereBoii BOJBI B T1 °C 150
MoAa01IeM TpyOOTIpOBOIe
Temneparypa cereBoii BOJBI B T2 °C 70
oOpaTHOM TpyOOTIPOBOIE




5. OHEHOYHBIE MATEPHUAJIBI IUISA IPOBEJIEHUSA TEKYLIEI'O
KOHTPOJIA, MPOMEXKYTOUYHOMN ATTECTALIUA

5.1. Peanu3anust KoMneTeH U T
1. Komnerenmusi IIKO-2. CrnocoOHOCTh BBINOJHATE OOOCHOBaHHE MPOEKTHBIX
pEIICHUI CUCTEM TEIJIOra30CHA0KEHUS! U BEHTUIISIIIUU.

HanmeHnoBaHue MHAMKATOPA JOCTHKEHUS
KOMIIETCHIIMH

Hcnons3yembie cpeacTBa OIEHUBAHUS

[1IKO-2.2

Bribop BapuaHTa CHCTEMBI TEIUIOCHAOMXKCHHS
(razocHaOXeHUsl, BEHTWIALMM) HAa OCHOBE
CpPaBHEHHS THUIOBBIX PEIICHUH OTAENBHBIX
AJIEMEHTOB U y3JIOB

3amnmuta PI'3, 3auer

[IKO-2.3

Pacuer TenigoTeXHUYECKHX H TUAPABINYCCKUX
apaMmeTpoB CHUCTEMBI TEIJIOCHAOKEHUS
(razocHabOXeHUs)

3ammTa PI'3, 3auer

2. Komnetennusa IMKO-3. CiocoOHOCTh OPraHU30BbIBATh TEXHOJOTMYECKUE MPOIIECCHI
paboTHI CUCTEM M O00PYIOBAHHMS TEIIOTa30CHA0KEHUS Y BEHTHIISIITUU .

HanmeHnoBaHre MHAUKATOPA AOCTHIKCHUSI KOMIIETCHIINN

Hcnons3yembie cpecTBa OIEHUBAHMS

I[KO-3.1

Bribop HOPMATHBHO-TEXHUYIECKHX u HOpPMaTHUBHO-
METOAMYECKHUX JIOKyMEHTOB, OIIPENEIISIOIINX
TEXHOJOT'MYEeCKHE  IapaMeTpbl  paloThl CUCTEM u

000pyIOBaHUS TEIIOTa30CHA0KEHIS ¥ BEHTHIISIIIH

3ader, penieHue 3aad 1Mo OMpeaeTICHUT0
TEIUIOBOM M30NISIINN CHUCTEM
TETIOCHA0XKEHM S, TECTOBBIN KOHTPOITb,
cobecenoBaHKE.

ITKO-3.3

3ader, pemieHHe 3a7ad 1O ONTUMHU3AINH

Koutponms m  paspaboTka Mep TI0  ONTHUMH3AIUU | paOOTBI CHCTEM TEIIOCHAOKEHUS, TECTOBBIN
TEXHOJIOTUYECKUX  TPOIECCOB  paboThHI CUCTEM  H | KOHTPOJb, cOOece0BaHuE.

000pyIOBaHMS TEIUIOCHAOKECHUS

T1IKO-3.6 Pemenne 3amay 1O ONTHMH3ALMK  IPOLIECCOB
KonTpons u  paspaboTka Mep 110  ONTHMH3alUM | PAOOTEI 00OpynOBAaHHS CHCTEM ra30CHA0XKEHUsL.,
TEXHONOTMMECKMX ~ TNPOLECCOB  paboTel  cucrem — m | codecenosamue, samwra PI'3, oxsamen
000pyI0BaHMS Ta30CHA0KEHUS

I[IKO-3.7 Pemrenne 3amad mo KOHTPONIIO U pa3paboOTKH Mep
KOHTpOHB u pagpa60TKa Mep 10 OINTUMM3ALMN 0 ONTUMH3AINN TEXHOJOIMYECKUX IPOLECCOB
TEXHOIOTMYECKHX ~ MPOILECCOB  paGoThl  0GopyoBammsi | PAOOTB  000pYIOBaHHMS  TEIOreHEPHPYIOMIMX
TeTIOTeHEpHPYIOIMX  YCTAHOBOK M BCTOMOTaTenbHoro | YCTAHOBOK., cobeceniopanne, samuta PI'3, oksamen

000pyIOBaHMSI KOTEJIBHBIX

3. Komnerennust IIKP-3. Cioco6HOCTh OpraHn30BBIBaTH PA0OTHI IO TEXHUYECKOMY
00CITY)KWBAaHHUIO ¥ PEMOHTY CHCTEM TEIIJIOTa30CHA0KEHNSI, BEHTUJISIIUU

HaumenoBanue HHAWKATOPAa JOCTHXKCHUA KOMIICTCHITNU

I/ICHOHB?»yeMHe CpeacTBa OLICHNBAHUS

I1KP-3.3
BeiOop sHeprosh(hekTUBHBIX TEXHOJIOTMM W COCTaBJICHHE
IUTaHAa 110 UX BHEIPEHUIO

3auer, penreHne 3a/1a4 1o BEIOOPY
9Heprod3(peKTuBHBIX TEXHOJIOTHiA CHCTEM
TEIUTOCHA0KECHUS. , TECTOBBIN KOHTPOJIb.
cobeceoBaHue.

5.2. TunoBbIe KOHTPOJIBHBIC 3aJaHUA N IlpOMe)KyTO‘lHOﬁ aTrecrannumn

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONPOCOB (TUNOBBIX 3aIaHUI)

JJIA 3a4eTa




HaumenoBanue ConeprkaHue BOIIPOCOB (THUMOBBIX 3aJaHUM )
No | pazgena nucuunIMHbBI
1/
1. TemnocHaGxeHUst HACEJICHHBIX MECT u
Obecneuenue IIPOU3BOJICTB
1 SHEprueu 2. 'a3ocHabxeHNEe HACETIEHHBIX MECT U TIPOU3BOJICTB
notpeodurenen 3. AnbTepHaTUBHBIE BUJIBI TOTUIMBA
4. «3eneHast SHEPTETUKA»
1. Munu-TOI] Ha 6a3e ra3oBbIX TypOUH
2. Munu-TOII Ha Ga3e ra3onopIIHEBIX JIBUTATENICH
3. TlpobGnemsr PUMEHEHUSI reoTepMaibHBIX
HMCTOYHUKOB TEIUJIOBOW SHEPTUU
2 T3U n nx Ha3HayeHue
4. Vcmonp30oBaHME TEIUIOHACOCHBIX YCTAHOBOK Ha
TOI
5. Hcnonb3oBaHuE TEIJIOHACOCHBIX YCTAaHOBOK B
CHUCTEMaX TEIJIOCHAOKEHUS
1. JleueHTpanu30BaHHBIC CUCTEMBI TEIJIOCHAOKEHUS
2. ABTOHOMHBIC CUCTEMBI TEIJIOCHAOKEHUS
ABTOHOMHBIE
3. PasBuTue JeleHTpaTU30BaHHBIX M ABTOHOMHBIX
3 CHCTEMBI
CHUCTEM TETNIOCHA0KEHUS.
TEIUIOCHA0KEHUS
4. KppllIHbIE KOTEIbHBIE.
5. MopynbHble KOTEJIbHBIE
1. TexHuyeckwe  pemieHUs 1O  YMEHBIICHUIO
TEIJIONOTEPD npu TPaHCIIOPTUPOBKE
TETJIOHOCHUTEIIS
Termnon3oasIMuOHHLIE
4 2. CoBpeMeHHbIE BBICOKOA (D (PEKTUBHBIC
MaTepualbl
KOHCTPYKIIMH TEIIOU30JISIIIUN
3. TemmoTeXHUYECKHH pacueT TEIJIOU30JISIIUH
4. PacyeT onTHUMaNbHBIX TOJIINH TENIOU3OJISILIUN.
1. CoBpemeHHBbIE ABTOMAaTHU3UPOBAHHBIE
WHIWMBHIYaJdbHbIE TeruioBble NyHKThl (UTII)
3JTaHUH.
2. CoBpeMeHHbIE IICHTPAIbHbIC TETUIOBBIE MTyHKTHI
5 UTII u LOTII (LITID).
3. Kouctpykimum u pacueT BBICOKOA(D()EKTUBHBIX
IUTAaCTUHYATEIX TermrooOMeHHukoB st UTII m
IITIL
4. Temmooobmennsie armapatsl it UTIT u ITIT
1. CmocoObl M cpeacTBa MECTHOTO PETYIHPOBAHUS
PEXUMOB OJJa4YM TEIJia B 31aHUSX NOTpeduTenen
PerynupoBanue N
2. I'padumx perynupoBaHusi OTHYCKa TEIUIOBOM
6 PEKUMOB TTOJaYN
SHEPTUH
Terjia MOTPeOUTeNsIM
3. MecTHoe peryaupoBaHUe TETUIONOTPEOICHMS
4. TemnoakKkyMylnUpYIOIINE YCTAHOBKU




CxaTthli 1
CKMKEHHBIN Ta3

N

CxaTplif (KOMIUIMMHPOBAaHHBIN) TPUPOAHBIA ra3
(CIII") u ero npuMeHeHUe

Coxmxenslid yrneBogopoansii ra3 (CYT)
Hcnonb30BaHue CKMXKEHHOTO MPUPOJIHOTO ra3a B
KayeCcTBE MOTOPHOT'O TOILIMBA

TpyOonpoBOAbI U TEIUIOU3OJSIUS TPAHCIIOPTHBIX
CUCTEM CHKM>KEHHOT'O MIPUPOIHOTO Ta3a
Hcnonb3oBanue  mepenaia  JAaBICHHUS — OpH
npoccenupoBanun raza Ha ['PC (meranaepHbie
TEMJI0PHEPTreTUYECKUE YCTAHOBKH)

Kommepueckuii yuet
notpeOieHus rasa

Cuetuuku raza. Knaccudukarnms
OHeproayiut
Xpa"unuuie rasa

Pacuyer napameTrpos
Munu-TII]

=N =

N

Pacuer mapamerpoB munu-TOL] Ha Ga3ze razoBoit
TypOUHBI

Pacuer mapamerpoB Munu-TOL| Ha  Oaze
ra3o0MopIIHEBOTO JBUTATENS

Pacuet napameTpoB reorepmasibHOM TOL]

10

TennoHnacocHsle
YCTaHOBKHU

Knaccuduxkanus THY
Hcrounuku teroBout sHepruu aia THY

10

PacueT napameTpoB
KOTEJIBLHOU

=N =W

BbInonHUTE pacyeT mMmapaMeTpoB aBTOHOMHOM
KOTEJIbHOMN PUMEHHUTENBHO K cxeme
JEHEHTPATM30BAHHOTO TEIJIOCHA0KEHUS
BeimonHuTh  pacyeT mapamMeTrpoB  KPBIIIHOM
KOTEJIBbHOMN

BpimonHuTe pacueTr mapaMeTpoB  MOIYJIbHOU
KOTEJIbHOMN




5.3. TunoBbie KOHTPOJIbHBbIE 33IaHUs (MaTepHAJIbI)
JJIl TEKYIer0 KOHTPOJIsl B ceMecTpe

Texkymuii KOHTPOJIb OCYIIECTBISIETCSI B TEUEHUE ceMecTpa B (opMme
BBINIOJIHEHHUS U 3aIlUTHI JJAOOPATOPHBIX pa0OT, BHITOJIHEHHS] KYPCOBOI'O MMPOEKTA.

JlabopaTtopubie padorbl. B MeTOoaMYECKHX YKa3aHUAX K J1a0OpaTOpPHBIM
pabotaM MO JUCLUMIUIMHE NPEJICTaBIICH MepeyeHb JIabopaToOpHbIX paboT, 0003HAUECHBI
1eIb U HEOOXOAMMBbIE METOAMYECKUE YKa3aHUs K padorTe.

Jlomyck K BBINOJHEHUIO J1a0OpPAaTOpHBIX padOT MpPOBOAMTCS B  (opMme
co0eceloBaHUsl NpENoJaBareisl cO CTYACHTOM IO TeMe paboThl mocie ohopMIIeHUs
paboTel B TeTpaau. BolmonHenue paboT MpOXOAUT Ha J1abOpaTOPHBIX YCTAaHOBKAX
CHEIUATU3UPOBAHHON J1a0OpaTOpUM THUAPABIUMKM W THAPOMAIIMH W JIEUCTBYIOLIEH
71a60paTOPHO-MPOU3BOJICTBEHHON YCTAaHOBKE aBTOMATHU3UPOBAHHOI'O TEIIOBOI'O MYHKTA
KOMILUIEKCHOTO TeruiocHaOkeHust ydueOHoro koprmyca Ned BI'TY wum. B.T.Illyxoga.
3amura a0opaTopHBIX pabOT TPOU3ZBOAMUTCS TMOCIAE TMPOBEPKH MPABUIBHOCTH
BBIMIOJTHEHUSI 3alaHuss U OQOpMIIEHUS OT4YeTa. 3aluTa NpPOBOAUTCS B ¢opMme
co0OeceoBaHus MO TeMe J1abopatopHOi padboThl. [IpuMepHBIil epedeHb KOHTPOIbHBIX
BOMPOCOB JJIs IOMYCKa U 3aIIUThI JJA0OPaTOPHBIX padOT MpeCcTaBjIeH B TabJIHULIE.

No| Tewma mabopaTopHOt paboThI KoHTposibHBIE BOTTPOCHI
1. | JTaboparopnasi pabota Nel. 1. Yro Takoe TemiaoBoi Hacoc?
Omnpenenenue mapaMmeTpoB 2. [IpuHIMn paboTHI TEIIOBOTO HAacoca
TEIJIOBOT0 Hacoca 3. HazoBuTe OCHOBHBIE 3IEMEHTHI TEIJIOBOrO Hacoca?
4. Kakoe pabouee BeIecTBO UCIOJIb3YeTCs B TEIJIOBBIX Hacocax?
5. HuzkotemneparypHble HCTOYHUKH TETIOBOW YHEPTUH
6. Koaddunuent tpanchopmariuu TEIIOoBOro Hacoca
7. Metonpl noBbIIeHUs KodhduireHTa Tpanchopmaruu
8. M300pa3ute rpaduuecku MUK TEIIOBOTO Hacoca
9. Uto mpoucxoguT ¢ paboyuM TeJOM B TEUYEHHE BCEro IIMKIIA
paboThI TEIJIIOBOTO Hacoca?
10. HazoBuTe 10CTOMHCTBA U HEAOCTATKU TEIJIOBOIO HAcOCa
2. | Jlaboparopnas pabota No2. 1. Ha3znauenue v nmpuHIMI JeHCTBUS y3710B yuera Teruia B UTII
N3yuenue npuHuuna 2. Tlepeuncnute ocHoBHOE 00opynoBanue nzydaemoro MTII
JeCTBUS 3. Kaxkue BbI 3HaeTe TUIIBI TEIJIOCYETUUKOB?
aBTOMATU3UPOBAHHOTO 4. TlpuHuunuanbHass ~ cXxemMa  YCTaHOBKM M METOJAMKA
WHIUBUAYAIBHOTO TEIUIOBOTO | MPOU3BOICTBA U3MEPEHUI
MyHKTa 5. IlpuHuun aelcTBUS TEIIOBOTO CUETYHKA

6. TexHUUeCKHE XapaKTEPUCTHUKHU TEIJIOCUETUHKA.

7. Ilo xakoMy YypaBHEHHIO M 10 KakuM [apameTpam
OTIPENENsAETC KOJIMYECTBO Tela,  I0OJAaBaeMOro Ha HYKJBbI
TETIONOTPEOISAIOIINUX CUCTEM 3/IaHUS?

8. [Maiite KJaccu(UKaIIIO CUCTEM OTOIUIEHUS 1o
npeoOpa3oBaHUIO  TEIUIOHOCUTENSl ~ [0  TeMIepaTypHOMY
napameTpy

9. Kakue Bbl 3Haere mnpuOOpPHl Ui PETYIUPOBKH I0JAUU
TEIJIOBOM SHEPrUU?




Kpurepun oniennBanust 1abopaTopHON pabOTHI.

Ounenka | Kputepuu oneHuBanus

5 PaGora BemonHeHa moONHOCTHIO. CTYAEHT BIIAACET TEOPETHUYECKUM MaTepUajoM,
OTCYTCTBYIOT ~ OIIMOKM TpHU  ONHCAHUU  TeopuH, (opMylIHpyeT COOCTBEHHEIE,
CaMOCTOSTENIbHBIE, 000CHOBAaHHBIE, APTYMEHTUPOBAHHBIE CYXKACHUS, MPEACTABISIET OJTHbIC
Y pa3BepHYTHIE OTBETHI HA JOMIOJIHUTEIBHBIE BOIIPOCHI.

4 Pabora BbimosHeHa nodHOCTBIO. CTYIEHT BiIaJeeT TEOPETHUECKUM MaTepHUaIOM,
OTCYTCTBYIOT ~ OIIMOKM TpU  ONHCAHUU  Teopud, (opMynupyeT COOCTBEHHEIE,
CaMOCTOSITENIbHBIC, ~ OOOCHOBAaHHBIC,  APTYMEHTUPOBAHHBIE  CYKIEHHS,  JIOIyCKas
HE3HAYUTENbHBIC OMMMOKH Ha JIOTIOJIHUTEIHHBIE BOPOCHI.

3 PaGota BbIMONHEHa NOTHOCTBIO. CTYOEHT BIIAJEET TEOPETHYECKUM MaTepuaJoM Ha
MUHUMAJIBHO JIOMIyCTUMOM YPOBHE, TMPHCYTCTBYIOT HE3HAUUTENbHBIE OIIMOKU TIPH
ONMCAaHWHM TEOPHUH, WCHBITBIBACT 3aTpyAHEHUS B  (HOPMYITHUPOBKE COOCTBEHHBIX
000CHOBAHHBIX M apTYMEHTHPOBAHHBIX CYXJIECHHUH, JIOMyCcKass He3HAYUTEIbHbBIE OIIMOKH Ha
JIOTIOJTHUTEIIHHBIE BOMTPOCHI.

2 PaGorta BBIONTHEHA HE TMOJMHOCTHIO. CTYIEHT TPAKTUYECKH HE BIIAJEET TEOPETHUECKUM

MaTepuagoM, JOMycKas OMIMOKM TIO CYIIHOCTH paccMaTpuBaeMbIX (00CYXIaeMbIX)
BOIIPOCOB, HCIHBITHIBAET 3aTPyJHEHUS] B (OPMYIHPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX U
apryMEHTHPOBAHHBIX CYXICHHUH, JOMycKaeT OMIMOKM IMPH OTBETE Ha JOIMOJIHUTEJIbHbBIE
BOIPOCHI.

3agaum K NPaAKTHYC€CKUM 3aHATUAM

3aggaqa 1. B TedyeHHe OTOMUTEIHLHOIO nepuoaa B T. BGJIFOPOILC IMPpOU3BOAUIICA YUCT
HOTp€6JIGHHOFO ra30BOI'0 TOIIIMBA HA ITSITH KOTCIBHBIX

No | MomHoCTb [ToTpebiieHre Ta30BOTO TOILIMBA 32 MECHII,
KOTEJILHOM, U3MEPEHHOE CYETYMKOM
I'kan/ga sSHBaph | (heBpayib MapT HOSIOpb | IeKaOpb
1 |05 11 800 11 621 9708 7 800 9479
2 10,774 41 083 36 520 32 805 22 000 38 900
3 10,654 20 233 21551 15 948 12 429 14 226
4 10,44 11 405 11 410 8 092 8 034 9 746
5 10,43 17 960 15 853 15 271 11 700 16 600

OnpenenuTs: cpeaHeapu@METHISCKOS U CPEIHEKBAIPATUYHOES 3HAYCHUE MTOTPEOICHHE
ra30BOT0 TOILJIMBA

3amauya 2. IIpOTSIKEHHOCTH TEIJIOBBIX CETel

(TGHJ’IOB&H OQHCpIrugd — A4 CHCTCM

OTOIJIEHHUS ) OT KOTE€JIbHOW COCTaBIISACT:
- Ay 250 mm — 250 m;

- Ay 200 mm — 310 m;

- Ay 150 mm — 290 m;

- Ay 80 mMm — 190 m;

- Iy 65 —200 m.



[logkmiouenHass TermsoBass Harpy3ka cocrabiusger 2,55 ['kam/u  (oTomiieHwe u
BeHTWIANKA). Onpenenuth HeoOXoauMblii  o0beM Oaka-3amaca (OakoB-3armaca)
MOJANMUTOYHOU BOABI JJIi HOPMATUBHOW MOAIMUTKHU TEIUIOBOM CETH, €CIIM B KOTEIBHOU
YCTaHOBJICHBI TEIJIOOOMEHHBIE anmaparbl (KOHTYpP TEIJIOCHA0XKEHUS: TEII000OMEHHBIM
anmnapar — TeIIoBask CeTh - HOTPEOUTED).

3agaya 3. BeINOJIHUTH TEXHUKO-DPKOHOMUYECKUN pAcUeT TEIJIOBOW M30JIAIUN TETIIOBBIX
ceTei

Ne n/nn [Tapamerp 3HaueHUe

1 2 3

1 OO61ast 1IMHA TPOEKTUPYEMOM TPacChl, M 1150

2 TemonpoBogHOCTH TpyHTA, A, BT/(M °C) 1,5

3 BHyTpeHHuil iuameTp TpyoonpoBoaa, MM 170

4 TonmuHa TeNIOU30ISIIUOHHOTO CIIOSI, MM 9

5 TosmHa MOKPOBHOTO CJIOSI, MM 4

6 JluaMeTp TerIon30ISIIUOHHOTO CII0SI, MM 185

7 JlnaMeTp MOKPOBHOTO CJIOSI, MM 191

8 ['myOuna 3an0xeHus, M 3,3

9 Koadduiment rtemnoornaym OT MOBEPXHOCTH 3E€MIU K 30
Bo31yXxy, Br/(M? K)

10 MeskoceBoe pacCTOsSTHUE MEXTYy TpyOamu, M 0,75

1 2 3

11 DKBUBaJICHTHAs ITyOHWHA 3aJI0KSHUS, M 3,20

12 Temneparypa TeIIOHOCUTENS B TIOJIAI0IIEM TPYyOOTIPOBO/IE, 150
°C

13 TemmepaTypa TeIJIOHOCUTENS B 0OpaTHOM TpPyOOIpPOBO/IE, 70
°C

14 Temnepatypa Hapy»)Horo Bo3ayxa, °C -28

15 Koaddumment reronpoBoanoctu uzossiiun, Bt/(m °C) 0,048

16 Koadhdumment TtemmonpoBOgHOCTH TMOKPOBHOTO — CIIOA, 0,3
Bt/(m °C)

17 OO6BEM TEIIOBON M30JISAINHT, M/M 0,0052

18 | Croumocts 1 M2 u3omsauuu, py6/ m° 3500

19 ITnomaas MOKPOBHOIO CI0sI, M2/ M 0,668

20 | CroumocTs 1 M? HOKPOBHOTO CIIOS U30IALMH, PYO/ M2 85

21 CTouMOCTh TETTIOBOM 3HEprun B Toj, pyo/I [Ix 56,16

22 Uucno el OTOMUTENIHLHOTO MepHoJia B TOMY 189

PacueTrHo-rpaduueckoe 3aganue
Ha BwimonHeHnue pacuetHo-rpaduueckoro 3amanus (PI'3) mpemycmorpeno 18
4acoOB CaMOCTOSITEJIbHOM pabOThI CTyIeHTa

Heab 3apanusi: [IpuobpeTeHne MpakKTUUECKUX HABBIKOB MO PacyeTy W Moa00py
o0opytoBaHus 3HEProdPPHEeKTUBHON KOMMYHAITLHOU KOTEJIbHOM



Crpykrypa paborbl. [Ipaktnueckoe 3amaHue — 3TO peELIEHHE 3adad Mo
paccMaTpUBaeMbIM paszzesiaM (pacyeT OCHOBHBIX TEIJIOBBIX IMOKa3aTeNed KOTEIbHOM,
[lonOop mNapoBOJSHBIX BOAOIOAOrpeBaTENe, MOAOOP CETEeBBIX HACOCOB, MOAOOD
MOJIMTUTOYHBIX HACOCOB).

Odopmiienne pacuetHo-rpadpuueckoro 3amanus. PI'3 npenocrtaBnsercs
MpernoaBaTesio A1 IPOBEPKU B IBYX BHaX: OTYET, HA OyMa)XHbIX JIUCTaX B (popmate
A4, m B BuAe (ailioB, coAep)KalUIUX pelIeHUWE MPAKTUYECKUX 3agaHuil. Otuer
pacdeTHO-TpauuecKoro 3agaHusl JOJKEH UMETh CIEAYIOLIYIO CTPYKTYpPY: TUTYJIbHBIN
JUCT; COJEpXaHWE;, IMpPaKTHUYEeCKas 4YacTh 3aJaHus; CIHCOK MCIOJIb30BAHHOU
mutepatrypsl. Pemienune 3amau  PI'3  nmommKHO —COmMmpoBOXIAThbes HEOOXOIUMBIMU
KOMMEHTApHUsIMHU, T.€. BCE OCHOBHbIE MOMEHTHI IMPOIECCA PEIICHUS 3a1add JOJIKHBI
OBITh PpAcCKpbITBl M OOOCHOBAaHbI Ha OCHOBE COOTBETCTBYIOIIUX TEOPETHUECKHUX
nosioxeHnid. Cpok caaun PI'3 onpexnensieTcs npenoaaBareaeM

Tunosuvle sapuanmol 3a0aHull

2. Pacuer u mon6op o6opyaoBanus 3HEProdPGHeKTUBHOM KOMMYHATBHON KOTEIBHOMU C
napoBbiMu koTiiamu JIE u JIKBP.

Hcxomuble T1aHHbBIE
TexHoMOrMYeCKUe UCXOAHBIC TaHHBIE pa0OThI KOTEJIHHOM

Bemmuuna O0o3Hauenue Emanmia 3HaucHNE
HU3MEpEHUS
AOCOJIFOTHOE JTaBJICHUE T1apa Mociie KOTIOB Py Mlla 2,4
TemrmepaTypa neperperoro napa {on °C 250
Pacxon TeroTel Ha HYXK/IbI OTOIIJICHUS U QOB maxc MBT 14,7
BEHTUJISALIMHI
Pacxon termoTer Ha Hy) 161 [ BC Q” MBT 6,9
Pacxo1 mapa Ha TEXHOJOTHYECKUE HYXKIbI i " T/4 4.7
ITpoayBka HenpepbIBHAS KOTJIOArPEraToB P % 2
TemnepaTypa ceTeBOi BOAbI B ITOAAIOIIEM T1 °C 150
TpyOOIIPOBOIE
Temnepatypa ceTeBoii BOJbI B 00paTHOM T °C 70
TpyOOIIPOBOIE

Kpurepun oniennBanus pacuyeTHO-TpadUueCKOro 3a1aHmsl.

Ounenka | Kputepuu oneHuBaHus

5 PaboTa BbIMOAHEHA MONHOCTbO. MPAKTUYECKan YacTb BbINOJHEHA B NONHOM obbeme, AnA
Kay4oW 3aJayn NosiyyeHbl NpPaBUIbHble OTBETbl U CTYAEHTOM CHOPMYMPOBAHbI MOJHbIE,
060CHOBaHHbIE WM apPryMmeHTMpOBaHHble BblBOAbl. OdopmaeHve 33agaHuMi NONHOCTbIO
COOTBETCTBYET NPeAbABAAEMbIM TPEOOBAHUAM.

4 PaboTta BbINo/IHEHA NO/HOCTLIO. [paKTUYEeCKaa YacTb BbINOJHEHA B NOAHOM obbeme, AnA
Ka*KAO0M 3aZ,a4n NOJIyYeHbl NMPaBUbHble OTBETbI U CTyAEHTOM CHOPMYINPOBaHbI BbIBOADI.
OdopmneHue 3a4aHNi B LLEIOM COOTBETCTBYET NpeabsaBAfseMbiM TpeboBaHUAM.

3 Pabota BbINO/IHEHA MOJIHOCTbIO. [paKTUUeckana 4YacTb BbIMNOJIHEHA B NOJHOM 0bObeme C
He3HauYUTeNbHbIMWU OWNOBKaMK U CTyaeHTOM chopmMynmpoBaHbl BbiBoabl. OdopmaeHne




Ouenka | Kputepuu oneHuBaHus

3a[aHW B LEIOM COOTBETCTBYET NPeAbABASeMbIM TPE6OBaAHUAM.

2 PaboTa BbINO/NHEHA He NOMHOCTLIO. [paKTUYecKan YacTb He BbINOJIHEHA B MOIHOM o6beme,
He cpopmMynumpoBaHbl BbiBoAbl. OdopmaeHne 3a4aHuii He COOTBETCTBYET NPEeAbABAAEMbIM
TpeboBaHMAM.

NuauBuayaabHoe JoOMallHee 3ajaHKue
Ha BrinonHenne uHauBuaAyaibHoro aoMaiminero 3aganus (U13) npeaycmoTpeHo
9 yacoB caMOCTOSITENHEHOU PabOTHI CTyIEHTA

]_[e.m, 3aJaHUA: HpI/IO6p€T€HI/Ie MPAKTUYCCKNUX HABBIKOB II0 PACUCTY U HO):[60py
TEIJIOBOM N30JIWU U1 TCIIIO- U IIapOoIIpOBOAOB

Crpykrypa padorsl. IlpakTuueckoe 3agaHuMe — 3TO pEIICHHE 3ajay 10
paccMaTpuBaeMbIM paszieniaM ( UICXOAHbIE JaHHBIC, pacuer TpeOyeMBbIX
COMPOTHUBIICHHUN TeIIonepeiaye TeMION30IUPYIOIUX KOHCTPYKIIHI; T0100p
TEIUIOM30JIUPYIONIMX U TOKPOBHBIX MaTepUANIOB; pPacyeT TpeOyemoii TOJIITUHBI
TEIUIOM30JIUPYIOIINX MAaTEPHAIIOB).

Odopmiienne HHAUBUAYAJTBHOT0 J0ManIHero 3aganus. /13 npenocrasnsercs
IperoaBaTeNto Jisl MPOBEPKU B IBYX BHJIaX: OTYET, HA OyMa)kKHBIX JUCTaX B popMare
A4, u B BuAe (DailioB, copepKalIUX pelIeHWEe MpaKTUUeCKuX 3afgaHuil. OTyeT
pacueTHO-TpaduuecKoro 3aaHus JOJKEH UMETh CIEAYIOUIYIO CTPYKTYPY: THUTYJIbHBIH
JUCT; COJEpXaHWE; IMpPaKTHYEeCKas 4YacThb 3aJaHus; CIHUCOK HCIOJIb30BaHHON
mutepatypsl. Pemenuwe 3amau W13 1momKHO CONMPOBOXKIATHCS HEOOXOIUMBIMU
KOMMEHTapHUsIMHU, T.€. BCE OCHOBHBIE MOMEHTHI IMPOIECCA PEIICHUS 3aJaud JOJIKHBI
OBITh PpacCKpbITBI M OOOCHOBAaHbI Ha OCHOBE COOTBETCTBYIOIIUX TEOPETHUECKHUX
nonoxeHuit. Cpok cnauu MJI3 onpenensiercs npenogaBaTeaeM

Tunosvle sapuanmol 3a0aHull
[logGop TemIoOBOW W3OMAIMM JJIE Mapo- W TEIUIONPOBOAOB.  TEXHUKO-
SKOHOMHYECKUH PacyeT TEIIOBOM MU30JISIAN

HNcxonusle 1aHHBIE

[IpoexkTHas [IpoaoIKUTENBHOCTD
Ne rerno- n Huawmerp,
Tpancnoptupyemas cpena TeMIeparypa paboThl B TEYCHUU
aponpoBoJa MM o
(BoJsia, map, KOHJIEHCAT) terioHocurens,°C roja, 4yac
Tl Bona 125 150 5989
T2 Bona 125 70 5989
T3 Bona 70 60 8760
T7 ITap 500 255 8760
T8 Kounneuncar 50 70 8760

KpI/ITepI/II/I OLOCHHBAHUA HHAWBUAYAJIbHOI'O JOMAIIIHETO 3aaHNA.

Ouenka | Kputepuu oneHuBanus




Orenka

Kpurepun onenusanus

PaboTta BbIMONHEHA NOMHOCTbIO. [paKTMYEeCcKan YacTb BbINOJIHEHA B NOHOM obbeme, AnA
KakAol 3aZauM NoayyeHbl NpaBubHblE OTBETbI U CTYAEHTOM CHOPMY/IMPOBaHbI MOJHbIE,
060CHOBAHHbIE M APryMeHTUpPOBaHHble BbiBOAbl. OdopmneHne 3agaHUN NOAHOCTbIO
COOTBETCTBYET NpeabaBnAemMblM TpeboBaHUAM.

PaboTa BbiMOAHEHA MOAHOCTbO. MPaKTUYECKan 4acTb BbiNO/JHEHA B NOAHOM obbeme, AnA
Kak4oW 3a4a4yM Noay4veHbl NPaBUIbHble OTBETbI U CTYAEHTOM CHOPMYNMPOBAHbI BbIBOAbI.
OdopmneHue 3a4aHuUIM B LLeSIOM COOTBETCTBYET NpeabABAAeMbIM TpeboBaHMAM.

PaboTa BbiNo/siHEHA MOAHOCTbIO. MPAKTUYECKan 4acTb BbINOJHEHA B MOAHOM obbeme C
He3HauMTeNbHbIMM OWMBKaMU U CTyaeHTOM chHOpPMyNMpoBaHbl BbiBOAbl. OdopmaeHune
3a[aHW B LENIOM COOTBETCTBYET NpeabABAseMbIM TPeboBaHUAM.

PaboTa BbINO/NHEHA He NOMHOCTLIO. [paKTUYecKan YacTb He BbINOJIHEHA B MOIHOM o6beme,
He cdopMynnpoBaHbl BbiBOAbl. OdopMieHMe 3a4aHUIA HE COOTBETCTBYET NPEeAbABAAEMbIM
TpeboBaHuAM.

IIpome:xkyTOouHAsi aTTecTAlMsA OCYIICCTBIISICTCS B KOHIE 7 W 8 cemecTpa B
dbopme 3auera.

3ayer mpoxomuT B (¢dopMe coOecelmoBaHUS W BKIIOYAeT JBa BOIpoca
TEOPETUYCCKOHN YaCTH IO TEMaM JICKITMOHHBIX M MPAKTHYCCKUX 3aHATUH

IlepeuyeHb BONPOCOB /ISl MOATOTOBKHU K 3a4eTy
Cemectp 7

Komnerenuus IMKQO-2
1. OcHoBHBIE (hYHKITUHU TEIJIOCHAOKAIOIINX OPTaHU3aINHA
2. XapaKTepUCTHKA MPEANPHUATUNA JI MPOU3BOICTBA TEIJIOBON YHEPTUH
3. Pecypchl 11 mpon3BoACTBA TEIJIOBOM SHEPTUH
4, OOmas reoTepMaabHbIX Xapakrepuctrka TOL]
5. DOU3UKO-XUMHUUYECKHUE TTapaMETPhl T€0TepMaIbHON BOJIbI

Komnerenuus IIKO0-3

O N~ WNE

Knaccuduxkarus mapoBbix KOTJIOB

Knaccuduxkarus BogorpeHbIX KOTIOB

TemoBoit 6ananc KOTEIHHOTO arperara

KII[I korensHOTO arperara

TOII na 6a3e ra3oBbIX TYpOUH U ra30MOPIIHEBBIX IBUTATENIECH.

[Ipumenenune munu-TIOL]

[TpoGrembr 60pbOBI ¢ KOppO3UEH

Ucnonp3oBanue THY na TOL] ansa yrunmsaius cOpOCHO BOIBI M B CUCTEMAaX

HEHTPAIM30BAaHHOTO TEIIJIOCHAOKECHUS
9. Hcrounuku TemioBoi suepruu s THY

Komnerenuus ITKP-2:
1. Ilpumenenne LITIT u UTII B TerocHabxeHUH
2. PerymupoBanue teroBoi uepruu B LTI u UTII




3. OcnoBHoe o6opynosanue L{TIT u UTII

4. YCTpOHCTBO KOKYXOTPYOHBIX TEINIOOOMEHHBIX allapaToB
5. YCTpOHCTBO MIIACTUHYATHIX TEIUIOOOMEHHBIX annapaToB
6. IlpuHuun noxpdopa TEMI00OMEHHBIX aNMapaToB

Cemectp 8

Komnerenuus IIKQO-2
1. Pa3BuTHE COBpPEMEHHBIX BBICOKOI(D(PEKTUBHBIX KOHCTPYKIHA M MaTepHaioB
TETUION30JISALIUN
2. TexHonoruu u Matepuaibl 0eCKaHaTbHON MPOKIAIKU TETJIOBBIX CeTEH
3. Paboune mapamMeTpsl CKIKEHHOTO M CKATOTO MPUPOTHOTO Tasa
4. OcobeHHOCTH JOOBIYM CIAHIICBOTO ra3a
5. OcoOeHHOCTH TIOTYYEeHUS CBAJIOYHOTO Ta3a
6. [Ipouecc nmomyyeHus: 6uorasa

Komnerennusa IKO-3

1. OcHOBHBIE AJIIEMEHTHI JICTICHTPATN30BAHHBIX 1 ABTOHOMHBIX CUCTEM
TEINIOCHAOKECHUS
O6opynoBaHue /I aBTOHOMHBIX M MOJYJIbHBIX KOTEIBHBIX
O6opynoBaHUe JJIs1 KPBIITHBIX KOTEIBHBIX.
Oco06eHHOCTH TTPOCKTUPOBAHUSI KPBIIIHBIX KOTEJIBbHBIX.
TennorexHUUECKUN pacyeT TEIION30JISIITUU
PacueT onTUMaJIbHBIX TOJNIUH TENIOU30JISIINN

ok own

Komnerenuus ITKP-3:
1. CnocoObI perynupoBaHus TETUIOBOM YHEPIUH HA UCTOUHUKE TETIOBOW SHEPTHU
2. Crnioco0On1 perynupoBanus terioBoi sHeprur B UTIT u LITTI
3. IIpubops! 1 000pyAOBaHMS JIJIS PETYJIUPOBAHMS TSILIOBOW SHEPTUU
4. T'paduk oTITyCcKa TEIJIOBOM YHEPTUU OT UCTOYHHKA TEIUIOBOM SHEPTUU
5. TlpuymHBI OTKIIOHEHHUS TEMIIEPaTyPhl TETUTIOHOCUTEIIS OT 33JaHHOM 10 TpapuKy



5.4. Onucanue KPUTEPHUEB OLICHUBAHUA KOMIIeTeH]_lI/Iﬁ H IIIKAJbI OIICHUBAHUA

Kpurepunsimu onieHuBaHusA JOCTHKEHUN ITOKA3aTENIEH SABIISIOTCS:

IToka3zarens OLICHUBAHUs Kpurepuii onenuBanus

3HaHue TEPMHUHOB, ONPEACIICHUN, TOHATUH, OCHOBHBIX
3aKOHOMEPHOCTEH B 00JIACTH PHEPTO- M PECYPCOCOSPEKHIUS
TEILJIOra30CHA0KEHUS U BEHTHSUILIH

[lonHOTa, TOUHOCTH U 6E301IMOO0YHOCTH OTBETOB Ha BOIIPOCHI

3Hauus

YMeHHE N01b30BAThCS] HOPMATUBHOW U CIIPABOYHOU JIUTEPATYPOU
YMeHue npuMeHATh 3aKOHbI (PU3UKU AJIS pacyeTa CUCTEM TEIUIO U
YMenus ra30CHa0KEHUS

YMeHue BBINONHATH IPapUUecKyro 4acTh IPOEKTHON JOKYMEHTAaIu!
CUCTEM TEIJIO U T'a30CHA0KEHUS

Brnaners HaBbIkKaMu cOOpa JTaHHBIX U3 HOPMATUBHOU U CIIPAaBOYHOM
JIUTEPATYPBI

HaBpixu Bitanenne HaBbIKaMu TPOEKTUPOBAHMS M pacyeTa CUCTEM TEIUIO U
ra30CHa0XEeHUs




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOAUYECKOE OBECIIEYEHHUE

6.1. MaTepuajibHO-TeXHHYECKOe oOecrevyeHmne

Jlekuu, mpakTuka,
3 | camocTosTenpHAs
pabota

Kpemenne noronoynoe ais npoekropa — 1 mir.
[IpoexTop— 1 mT.
Kommnbrorep — 15 mit.

Ne HaunmenoBanue
CrICIaJIbHBIX HOMeHIeHPIfI u OCHaHIeHHOCTI) CIICIIMAJIbHBIX HOMeHIeHI/Iﬁ u
HOMeHIeHI/Iﬁ JJIA HOMeHIeHI/Iﬁ JJIsL CaMOCTOSITEIILHOU pa6OTI)I
CaMOCTOSITEIILHOW PabOTHI
'YK 007 1. Jlocka ayaurtopHas — 1 mr.
Jlexunm, NPaKTHYECKUE | 9 - KperyieHne MOTONOYHOE IS MpoeKTopa — | miT.
u 1aGopaTopHeLe 3. IlpoexTtop — 1 mir.
1 3aHATHA, 4 K )
CaMOCTOSITeNIbHAS - ROMIILIOTEP — 1 HIT.
paboTa 5. CreHj cucTteMa BEHTUJISIIUU
6. CreHl KOHAUIMOHED
/. CTeHJl MpUTOYHAs Kamepa
I'VK 312 1. Jlocka ayguropHas — 1 mrt.
Jlexunu, pakTHYECKHE | 2 KperieHHe HOTOIOYHOE IS IIPOSKTOpa — | IIT.
2 | 3aHarus, 3
. IIpoektop— 1 wr.
CaMOCTOATCIIbHAsA 4 K 1
pabora . Komnsrorep — 1 mt.
I'VK 313 1. Hocka aygutopHas — 1 mrT.
2.
3.
4.

6.2. JInueH3noHHOEe U CBOOOHO pACPOCTPaHsieMOe MPOrpaMMHOe odecrnevyeHne

Ne | TlepedyeHb JUIEH3MOHHOTO MTPOrPAMMHOTO | PEKBU3HTHI MOATBEPKIAIOMIETO JOKYMEHTA
oOecneyeHus

1 OmneparnmonHas cucreMa Windows

2 | AutoCAD

6.3. Ilepevyenn yueOHBIX H3JaHU U Y4eOHO-METOAUYECKUX MATEPHUAJIOB

1. TlporaceBny A.M. DOHeprocOepekeHHe B CHUCTEMax TEIJIOTa30CHA0XKEHUS,
BEHTWJISIIIUY U KOHIUIIMOHUPOBaHus Bo3ayxa: Yue0. [Tocooue / A.M. IlpotaceBuy / M.:
HUILl MTHO®PAM; M#: Hos. 3nanue, 2013. 286 c.

TennorazocHabxxeane W BeHTWsAmms : yueO6. / pen. O. H. bproxanoB. - M.:
Mznatenbckuii nientp "Axagemus", 2011. - 400 c.

2. Oromutenue : yue6. / A. H. Cxanaswu, JI. M. Maxos. - M. : ACB, 2002. - 575 c.

3. ABTOHOMHOE TEIUIOCHAOKEHUE : ydeOHOoe mocobue st cTya. o0yd. crem. 653500 /
B. M. Ilononckwuii, I'. U. Tutos, A. B. Ilomonckwuit. - M. : ACB, 2007. - 151 c.

4. Oromenue u termioBsle cet : yueo. / M. 10. Bapdonomees, O. 5. Kokopun. - M. :
Hudpa-M, 2005. - 480 c.

5. Korenbuble ycTaHOBKM M uXx skcruryaramus : yue6. / Bb. A. CokonoB. - M.
ACADEMIA, 2005. - 428 c.

6. ['a3oBBIC ceTH W ycTaHOBKH : y4ueO. mocooue / B. A. XKuma, M. A. Ymaxkos, O. H.
Bbproxanos. - M. : Akanemusi, 2003. - 268 c.



1.

6.4. IlepeyeHb HHTEPHET pecypcoB, NPO(ecCHOHATBHBIX 023 JAHHBIX,
UHG(OPMALMOHHO-CIIPABOYHBIX CUCTEM
3enukoB B.B. CipaBoYHMK HHXKEHEPA MO OTOIJICHUIO, BEHTUJIALIUU U

KOHJIUIIMOHUPOBAHUIO [ DNeKTpOoHHBIN pecypc]: CnpaBounuk // M.: Undpa-
Wmxenepus/2013/http://www.iprbookshop.ru/13551

2.

CsuctynoB B.M., IIymusakos H.K. OTomienue, BEHTUIAINS U KOHAULIAOHUPOBAHHE

BO3/1yXa 0ObEKTOB arpoNpOMBIIIICHHOTO KOMILIEKCA U KUJIUIIIHO-KOMMYHAJIbHOTO
xo3siiicTBa [ DnekTpoHHbId pecypc]: Yuebnuk // CII6.: [Tonurexnuka. -2012

3.

http://www.iprbookshop.ru/15906

4. http://www.iprbookshop.ru/20797

5. https://elib.bstu.ru/Reader/Book/2013040918054605634500008206
6. http://www.iprbookshop.ru/22669

7.
8
9.
1

http://www.iprbookshop.ru/16028

. http://www.iprbookshop.ru/16049

http://www.iprbookshop.ru/6668

0. http://www.iprbookshop.ru/16049
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http://www.iprbookshop.ru/16049
http://www.iprbookshop.ru/6668

YTBEPXJAEHUE PABOYEN [TPOI'PAMMbI®

Pabouass nporpamma ytBepkaena Ha 20 A0 oL yueOHbIH TOJ
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YTBepxaenue paboyeii nporpammer Ges H3MEHEeHHH

Pa6oyas nporpamma 6e3 M3MEHEHUH yTBepxaeHa Ha 2021/2022 Y4eOHBIH roz.
[Ipotoxosr Ne 12 3acenanus Kadenpr! or « 14» masg 2021 r.
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/] nﬁﬁrmcr:,/ 0)5(9)
AupexTop uncruTyTa 12 %}éﬁ B.A. VBapos
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