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1. TIEPEYEHb IIVIAHUPYEMBIX  PE3YJIbTATOB OBYYEHHA  IIO
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JlucuurimHa OXBaThIBA€T KPYI BOIIPOCOB, OTHOCSAIIUXCS K H3BICKATEIIbCKOM W MPOEKTHO-
KOHCTPYKTOPCKOM, MPOU3BOJICTBEHHO-TEXHOJOTMUECKOW U TMPOU3BOJICTBEHHO-YIIPABICHUECKON U
AKCTIIEPUMEHTAIBHO-UCCIICI0BATEILCKOW BUIaM MPO()ECCHOHATLHON NIeATeIbHOCTH BBIITYCKHUKA B
COOTBETCTBUU C KOMITETEHITUSIMU M BUJIaMU JCSITEILHOCTH, YKa3aHHBIMU B Y4EOHOM TTAHE.

eab AMCHUIIHHBI

OcBoeHHE METOJIOB BBIMOJHEHUSI BEIYIIMX TEXHOJOTUYECKHX IPOLECCOB C MPUMEHEHUEM
COBPEMEHHBIX CTPOUTEIBHBIX TEXHOJOTHUH, HS(P(EKTUBHBIX CTPOUTEIBHBIX MAaTEPUAIOB U
KOHCTPYKIUH, TEXHUYECKUX CPEJICTB MEXaHU3AlUU U PAllMOHAIBHOM OpraHU3aluu TpyJa pabounx
B ycioBusix Cesepa.

3agaum AMCHMILIMHBI

3amaun W3y4yeHUs IUCIMIUIMHBI HaIlpaBieHbl Ha (OPMUPOBAHHME KOMIIETEHIMH, a TaKxke
M3y4EHUE TEXHOJIOTHYECKUX IPOIECCOB CTPOUTEIBHOIO IMPOU3BOACTBA B CEBEPHBIX YCIIOBHUSIX,
O03HAKOMJICHHE C TMPOTPECCUBHBIMH TEXHOJOTUSIMH CTPOMTEIBHOIO IIPOM3BOJCTBA Ha 0ase

COBPCMCHHBIX CTPOUTCIIBHBIX MATCPHUAIOB, MalllMH U MCXaHU3MOB.

Kon Coaepxanne IlepedyeHb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHA
KOMIICTCHIIH KOMIIEeTECHIN i 10 JUCHHUILUINHE
1 2 3

I1K-3 - crnocoOHOCTh  NPOBOAUTH | 3HATH:
IIPEeIBapUTEILHOE TEXHUKO- | — COCTaB W MOPSIOK pa3pabOTKH MPOCKTHOW M
SKOHOMHMYECKOE  O0OCHOBAaHME | paboueii TOKyMEHTALHH;
IPOCKTHBIX peLIeHuN, | — CTaHIaPThI " apyrue HOPMAaTHUBHBIE
pa3pabarbiBaTh MPOEKTHYKO U JOKYMEHTBHI, WCTIONB3yeMblE  TPH  pa3paboTKe
pabouyro TEXHUYECKYIO | mpoeKToB JuIs yciaoBuil CeBepa,
JOKYMEHTALHIO, 0pOpMIIATE | ymeTs:
3aKOHYCHHBIC HIPOCKTHO- | — KOHTPOJIMPOBATh COOTBETCTBUE
KOHCTPYKTOPCKHUE paboTEI, pa3pabaTbiBaeéMbIX  TPOGKTOB M TEXHHYECKOM
KOHTPOJMPOBATL ~ COOTBETCTBHUC | qokyMeHTAllMM 3alaHUI0, CTaHAApTaM, TEXHUYECKUM
Pa3pa6aTHB%eMHX HIPOEKTOB M | yCJIOBUAM M JPYTMM HOPMATUBHBIM JIOKYMEHTaM B
TEXHUYECKOM JOKYMEHTALMH | ycioBusix CeBepa;
33JIaHUIO, CTaHIAPTaM, | pragerh:
TCXHHYCCKUM  yCJIOBHAM U | —— crmocoOHOCTHIO KOHTPOIHPOBATH COOTBETCTBHE
ApyruM HOPMATUBHBIM | pa3paOaTeiBaéMbIX  MPOEKTOB M TEXHUYECKOU
AOKyMCHTaM JOKYMEHTAIMN 33JaHUI0, CTaHJApTaM, TEXHUYECKUM

YCIOBHSIM M APYTUM HOPMAaTHBHBIM JOKYMEHTaM s
CEBEPHBIX PETHOHOB.

TIK-8 BJIaJICHHC TEXHOJIOTHSIMH, | 3HATD:
METOJIaMHU JIOBOJIKK M OCBOCHHS | — TEXHOJIOTMYECKHE  TPOLECCHl  CTPOUTEIBHOIO
TEXHOJOTMYECKUX MPOIIECCOB | TPOM3BOACTBA AJIsl CEBEPHBIX YCIOBUH;
CTPOUTENBHOTO  MPOM3BOJICTBA, | yMETh:
SKCILTyaTaluu, 06CHY>KI/IB3HI/IH — OCBauBaTh TEXHOJIOTUYECKHE IIPOIECCHI
31aHUH, COOpYKEHHH, CTPOUTEIHLHOTO MPOU3BOICTBA B ycioBusax CeBepa;
HWHXXCHCPHBIX CUCTEM, | BJI ajleThb:
HIPOM3BOJCTBA CTPOUTEJIBHBIX | — TEXHOJIOTUSMH, METOJAaMU  JOBOAKU U
MaTcpuaios, U3/IeNni U | ocBoeHUs TEXHOJIOTUYECKUX IIPOLIECCOB
KOHCTPYKIIHH, MallliH U | cTpouTenbHOro pou3BoCTBa B yciioBusix Cesepa.
0bopynoBaHUs




[IK-13 - 3HaHUE Hay4HO- 3HATh:

TEXHUYECKON HH(POPMAITUH, - HAyYHO-TEXHUYECKYIO0 HH(GOPMAITUIO TI0
OTEUYECTBEHHOTO U OTEUECTBCHHOMY U 3apy0eKHOMY OIBITY CTPOUTEIIHCTBA
3apy0eXHOT0 OTBITA IO B ycnoBusix CeBepa,

MPOMUITIO ICATEIIEHOCTH yMeThb:

- HCIOJIb30BaTh HAYYHO-TEXHUYCCKYIO
“H(OPMAITUIO, OTCYCCTBESHHBIN U 3apyOeKHBIN OIBIT
CTPOUTENLCTBA B CEBEPHBIX YCIOBHSIX;

BJIAJETh:

- METOJIUKOM IMOUCKA M CUCTEMATHU3allMU HAYYHO-
TEXHUYECKOW MH(POPMAITUH IT0 OTCUSCTBEHHOMY U
3apy0eKHOMY OTIBITY CTPOUTEILCTBA B YCIIOBUSIX
Cesepa,;

2. MECTO JUCHOMIUIMHBI B CTPYKTYPE OBPA3OBATEJILHOMN
IMPOI'PAMMBbI

Hucuumnuaa DOTJ[.B.02 TexHomorudyeckne OCOOCHHOCTH CTPOHMTENBCTBA B YCIOBHSX
CeBepa oTHOCHTCS K (aKyIbTaTUBAM BapHATUBHOM YacTH.

Hucuunnuna TexHomoruveckue OCOOEHHOCTHM cTpouTenbcTBa B ycinoBusix Cesepa
0azupyeTrcsi Ha 3HAHUAX, IOJYYEHHBIX NPH HU3YYCHUH TaKUX Y4YEOHBIX JUCLUMIUIAH, Kak:
Apxurekrypa 3manuii, CtpoutenbHble MaTepuanbl, CTpOUTENIbHbIE MAIIMHBI U O0OPYJOBaHHE,
TexHonornyecKue mpouecchl B CTPOUTEIbCTBE.

OcHOBBIBasICh Ha M3YUEHUU MEPEUUCICHHBIX AUCLUUILIINH, TEeXHOIOrnYecKne 0CoOOEHHOCTU
ctpoutenbcTBa B ycnoBusix CeBepa TMpeACTaBIsSCT OCHOBY [UIi HW3Yy4YEHUS JIUCUMIUIAH:
Opranuzauus, IUIAHUPOBAHUE M YIpaBJI€HUE B CTpouTenbcTBe, CTPOUTENBCTBO 3AaHUN U3
MOHOJIUTHOTO O€TOHA, a TaKXKe JJIsl MPEAUIUIOMHOMN MPAKTUKU U TIOJITOTOBKU K TOCYAapCTBEHHOM
WUTOTOBOM aTTECTAIUH.

Takoe cHCTEMHOE MEXKIUCHUIUIMHAPDHOE M3YYEHUE HAMpaBJICHO Ha JIOCTHKECHHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTH(PHUKAIIUU OaKanasp.

3. PACITIPEJEJIEHUE OBBEMA JUCHHUIIVINHBI

3.1. Pacnpenenenne o0beMa AMCHHMILIMHBI IO oopMaM 00yUeHH s

Tpyooemkocme oucyunaunwl ¢ uacax
Kypcosasn
§ 3 paboma Buo
S o N z (npoexkm), | npomeorcy
Dopma = § 3 S KOHmMpOJ1b mounoi
obyuenus S '§ = S § Hasn ammecma
2, S 2 3
S S § 3 § = § 3 § s paboma, uuu
o | S S g $ |§§ &5 S § | pegpepam,
S 3] 3|2 8|Sl &z 8§ PI'P
£ ) A A N |8y RS C ]
1 2 3 4 5 6 7 8 9 10 11
Ounas -- - - - - - - - -
3aounas 4 - 72 | 14 8 - 6 94 - 3auéT
3aounas - - - - - - - - - -
(ycxopeHnHoe
00ydeHue)
OuHo-3204Hast - - - - - - - - - -




3.2. Pacnipenesienne o0beMa TUCUMIJIMHBI 110 BUAM Y4eOHBIX 3aHATHI M TPYI0EMKOCTH

6 m.u. @
Tpyoo- UHMEPAKMUGHOU Pacnpeoenenue
Buo yueonvix 3anamuii eMKoCcmb, AKMUBHOI, no Kypcam, wac
(uac.) UHHOBAUUOHHOUL
dopmax,(uac.) 4
1 2 3
|. KonTtakTHas padoTa o0y4yaommuxcs ¢
npemnojaaBareJieM (Bcero) 14 B 14
Jlexmun (JIk) 8 - 8
[pakTuueckue 3austus (113) 6 -
I'pynmoBsie (MHAMBUIYANbHBIC) KOHCYIbTAN ™ + - +
I1.CamocTosiTe1bHAs paGoTa 00yUYaOIIMXCS
54 - 54
(CP)
IToaroToBKa K NPaKTHYECKHM 3aHSITHSIM 30 - 30
[ToaroToBka K 3a4ery 24 - 24
I11. IIpomexkyTOUHASI aTTECTALMSA . 324ET + - +
OO6mias TpyI0€MKOCTh AUCIHUILUIMHBI  Yac. 72 - 72
3a4. efl. 2 - 2

4. COAEP) KAHUME JUCHUIIJIMHBI
4.1. PacnipeesieHue pa3iesioB IMCUMILIMHBI 10 BUIaM Y4eOHbIX 3aHATHI

- 1JI1 32049HOI (pOpMBI 00YUCHHS:

Buowi yueonvix 3anamuii, 6Knouan

Ne Tpydoen- | COMOCMORmEnsHYI0 padomy odyuarouuxcsa u
pas- Haumenosanue oCmb mpyodoemkocmb; (uac.)
’
dena pasdena OucyunuHbl (uac.) yueonble 3anamus C
. amocmosameslbHaAn
neKuyuu RPAKMULECKUE | 1y Goma 0byuarouuxca™
3aHAmMuUA
1 2 3 4 5 6
1. | TexHosoruueckme 22 2 - 20

0COOCHHOCTH MepepadoTKH
rPyYHTa M yCTpoOicTBa
CBaliHbIX (PYyHIAaMEHTOB B
CEBEPHBIX YCJI0BUAX

2. | TexHOJIOTHYECKHE 46 6 6 34
0COOCHHOCTH  yCTpoOlicTBa
HECYIIMX M Orpakaalolux
KOHCTPYKLMI B CeBEepPHBIX
YCJIOBHAX

HUTOIo 68 8 6 54




4.2. Cogepxanme TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3/iejiaM U TeMaM

Buo
Ao 3aHAmMUSA 8
g Haumenoseanue . UHMEPAKMUBHOIL,
paszoena Cooeporcanue 1eKYUOHHBIX 3AHAMUT -
paszoena OuCyUNIUHbBL AKmMueHoi,
UHHOBAUUOHHOU
dopmax, (uac.)
1 2 3 4
1. TexHomoruueckue Knaccudukammss MEP3NbIX TrpyHTOB. MeTOBI -
0COOEHHOCTH TIPEAOXPAHCHHS 3aMOPAKUBAHUSA W OTTAWBAHUS
nepepaboTKy TpyHTa U | [PYHTOB. MeTto/pl pa3paboTKu MEP3IIBIX TPYHTOB.
yeTpoiicTBa  cBaifHBIX TexHomorn4yeckue OCO6CHHOSTI/I ycTpoficTsa
byH1aMenTOB | TOTPYKaeMBIX 1 Hav6I/IBHBIX CBaif B BEUHOMEP3ITBIX
TPYHTax ¥ B 3MMHUMN TICPUO]I.
CEBEPHBIX YCIIOBUIX
2. TexHoJiornueckue OcoOeHHOCTH TEXHOJOTHH KaMEHHBIX paboT B Juckyccus ¢
0COOECHHOCTH 3UMHUX YyCIOBHSX (KIaJKa C 3aMOpaKUBaHUEM, pazbopom
yCTpoiicTBa HECYIIHX U | MCTIONB30BAHKE  MPOTHBOMOPO3HBIX 00aBOK U KOHKPETHBIX
Orpask/IAIOIINX METOAO0B 00orpeBa). beToHHbIE pabOTHl B 3UMHHX | cHUTyauui (2 4yaca)
KOHCTPYKITHii g | YCTIOBHIIX. Meton tepMmoca, 060TpEBHBIE METOBI

CCBCPHBIX YCIIOBUAX

1 MCTOABI C MCIIOJIb30BAHUEM MPOTUBOMOPO3HBIX
no6aBok. OCOOEHHOCTH MOHTaXKHBIX PabOT TpH
OTPHLATEIIBHBIX TEMIIEPATypax.

4.3. JlabopaTopHble padoThI

Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

4.4.IlpakTudeckne 3aHATHS

Buo 3anamus ¢
Houwme, UHMEPAKMUBHOIL
Ne P Haumenoeanue memot/ Obvem P .
pazoena AKMueHoi,
n/n HPAKMUYeCcKo20 3aHAMUA (uac.) N
oucyunaumnbl UHHOBAUUOHHOUL
¢opmax, (uac.)
1 Beibop  onTuManmbHOTO  MeETolla  3UMHETO 17 Huckycens ¢
5 OCTOHMpPOBaHUS B 3aBUCHUMOCTH OT BHJA pazbopom
' KOHCTPYKITUH u CEBEPHOTO peruoHa KOHKPETHBIX
CTPOUTEIBLCTRA. cutyarnuii (2 gaca)
HUTOI'O 17 -

4.5. KoHTpO/1bHBIC MEPONIPUATHSA: KYPCOBOH NPOEKT (KypcoBasi padoTa), KOHTPOJIbHAS

padora, PI'P, pedepar

VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO.




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIHUIIJIMHbI

Komnemenyuu

Komnemenyuu Buo
No, naumenosanue Kon-60 x tep 6” Ouenxka
! YeOHbIX
Ppazoenoe OucCUuUnIuHbl uacoe IIK KOMM. wac y g pesynsmamod
3AHAMUIL
3 8 13
1 2 3 4 5 6 7 8 9
1.TexHonornyeckne OCOOCHHOCTHM TepepabOTKW TpyHTa U | 22 + + + 3 7,3 Jlexuuu, CP 3auéT
yCTpOICTBa CBalHBIX (DYHIAMEHTOB B CEBEPHBIX YCIOBUSIX
2. TexHonornuecknue OCOOCHHOCTH YCTpOWCTBa Hecymux u | 46 + + + 3 15,3 | Jlekmun, I13, 3a4éT
OTPaKJAIONINX KOHCTPYKIIUN B CEBEPHBIX YCIOBHSIX CP
eécezo yacoe | 68 226 | 226 | 22,6 3 22,6 - -




6.
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCIHUIIJINHE

NEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJs

1. Metons! 3uMHero 6eToHrpoBanus B ycnoBusx Cesepa: YueoHoe nocodue/ M.A. CagoBuu.- 3-¢
u3J., nepepad. u pom..- bparck: bpl'Y, 2015.- 102 ¢

7.
HEOBXOJIMUMOM JIJIsI OCBOEHUA JUCITATIIAHBI

NEPEYEHh OCHOBHOM W JIONOJHUTEJBHON JIUTEPATYPBHI,

Haumenoeanue uzoanus

Buo
3anamus

Konuuecmeo
IKIEMNIAPOB 8
oubuomexe,
IT.

Obecneuen
HOCMYB,
(3K3./4ei.)

2

4

5

OcHOBHas JuTepaTypa

HanacoBa C.M. MoHONTUTHBIE XWIBIE 3MaHAS: HAyIHOE
n3ganne/C.M. Hanacosa, B.M. Muxaiinua. — M.: ACB,
2010.-132 c.

JIk, CP,

10

0,5

batguockuit O.M. TexHomorus M METOOLI 3UMHETO
MOHOJHWTHOTO W TNPHOOBEKTHOTO OETOHHPOBAHUS:
Yyebnoe nocodue/ D.W. barsnosckuii, H.M. ['onyGes,
B.B. ba6unxuit, M.®. Mapkosckuii. — M.: ACB. 2009.
—-232c..

JIx, 113,

10

0,5

Temnuenko, B.M. Texwomorus BO3BEIACHUS 3MaHUM H
coopyXeHHi: VYueOHUK mjsi cTpouT. By30B/ B.W.
Temnuenko, O.M. Tepentbes, A.A. Jlanuayc.- 3-¢ usm.,
crepeotull..- M.: Beicii. mkona, 2006.- 446c¢.

JIk, CP

50

1,0

TennueHnko B.1. TexHonorus CTPOUTEIBHBIX
npoueccoB: B 2 4.: Y4eb. mis crpout. Bysos/. B.U.
Temnuenko, O.M. Tepenrses, A.A. Jlamugyc - M.:
Brrcm. mk., 2006. - 392 c.

JIk, CP

51

1,0

JlonoJIHUTeIbHAS JIUTEpaTypa

TexHonormyeckne OCHOBBI ~ MOHOJIMTHOTO  OETOHa.
3uMHee OeToHUpOBaHME [DJNEKTPOHHBIM  pecypcl:
moHorpadus / JLM. Komuenannes [ ap.]; mom pen.
JIM. KomuenanmeBa. — OnexTpoH. gaH. — CaHKT-
[erepOypr: Jlanp, 2018. — 280 c. — Pexxum goctyma:
https://e.lanbook.com/book/104945

JIx, CP

oP

1,0

CanoBuu M.A. MeTo/ibl 3MMHET0 OCTOHUPOBAHUS B
ycnoBusix CeBepa: YueOHoe nocooue/ M.A. CanoBuu.-
3-e u3a., nepepad. u nom.- bparck: bpl'Y, 2015.- 102c.

JIx, 113,
CP

49

1,0

l'opun B.A. T'paxnmanckue 30aHUS  MacCOBOIO
ctpourenscTBa. — M.: ACB. 2013 — 150 c.

JIk, CP

0,25

Kupnes A.Jl. TexHomorus BO3BEACHHUS 3MaHUA U
COOPYXKEHMH W3  MOHOJHMTHOIO  eJe300eTOHa,
WH)KEHEPHOTO Ha3HAueHWs M B OCOOBIX YCIOBHUSIX
CTpoUTENbCTBA: Y4eOHoe mocobue ans By3oB/ A.JL.
Kupses, B.A. Bonocyxum, A..Cy660THH,
C.U.Eprymienko.- PoctoB u/]l.: ®ennkc, 2008.- 516¢

JIx, 113,
CP

49

1,0

8.NIEPEYEHDb PECYPCOB

TEJEKOMMYHUKAIIMOHHOM CETU «AHTEPHET» HEOBXOIUMBIX

A OCBOEHUA INCHUITJIMHBI

1.

DneKTpOoHHBIN KaTanor oudauorexku bpl'yY

NHPOPMAIIMOHHO-

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I121DBN=B0OO

K&P21DBN=BOOK&S21CNR=&721ID=.

Onekrponnas oudnaunoreka bpl'Y http://ecat.brstu.ru/catalog .



https://e.lanbook.com/book/104945
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog

3. DNEeKTpOHHO-OMOIMOTEYHAs CHCTeMa «Y HUBEpCUTETCKasi OnbiroTeka online»

http://biblioclub.ru .

DekTpoHHO-0MOHOoTeuHast cucteMa «M3matenscTBo «Jlanby http://e.lanbook.com .

5. Mudopmarmonnas cucrema "Eqnnoe okHO 10cTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6udnuoreka eLIBRARY.RU http://elibrary.ru .

7. YHuepcurerckas nndopmarmonHnas cuctema POCCHUSA (YUC POCCUA)
https://uisrussia.msu.ru/ .

8. HammonanwHas siextponHas oubauorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

&

9. METOJJMMECKUE YKA3AHUS JJIsI OBYYAIOIMXCSI 10 OCBOEHUIO
JUCLMUIINHBI

Jnst  ocBOeHHMS OOYYalOUIMMHCS JUCHUIUIMHBI W JOCTIDKEHHS  3aIlJITAHMPOBAHHBIX
pe3ynbTaToB OOydYeHHUs, Y4€OHBIM IUIAHOM MPEIYCMOTPEHBI JIEKIMH, MPAKTUYECKUE 3aHSITHS,
caMmocCTosiTeNIbHAasT paboTa, MOATOTOBKAa M crada 3adéra. B ycnmoBHAX pPEHTHHTOBOM CHCTEMBI
KOHTpPOJISI Pe3yabTaThl TEKYIIEro OICHHBAHHS CTYyJEHTa HCIOJB3YIOTCA Kak IOKa3aTelb ero
TEKYILEro PeUTUHTA.

Texymuii KOHTPOJb YCHNEBAEMOCTH OCYIIECTBISIETCS B TEUEHHUE CEMecTpa, B XOJe
MOBCEHEBHOM Yy4yeOHOU paboThl. JlaHHBIM BUJ KOHTPOJIS CTUMYJIHPYET Y OOydYarommxcs
CTpeMJICHHE K CHCTEMAaTUYECKOM CaMOCTOSTEeNbHON paboTe MO U3YyYEHUIO JAUCUUILIIMHBL.
OOyuaromuiicsi, Moab3ysch padovei MporpaMMoi, OCHOBHON M JOTOJHUTEIBHOW JUTEPATYPOM,
caM OpraHu3yeT MPOoIecC U3yYeHHs TUCIUTUIHHBI.

CaMocrosiTenbHass pabdoTa CHOCOOCTBYET CO3HATEIIbHOMY YCBOEHMIO, YINIYOJEHUIO U
pacCIIMpPeHUI0 TEOPETUYECKUX 3HAHWI; (HopMHUpyeT HeoOXoIuMble MpodeccuoHalbHbIE YMEHHS U
HaBBIKH.

OCHOBHBIMHU (pOpMaMU TaKOW PaOOTHI ABISIOTCS:

- KOHCTIEKTHPOBAHUE JICKIMH U TIPOUYNTAHHOTO UCTOYHHKA;

- IpOpabOTKa MaTepHaIOB MPOCTYIIAaHHOMN JIEKINH;

-CaMOCTOSITETIbHOE HW3yYeHHE TPOTPaMMHBIX BOIMPOCOB, YKa3aHHBIX MpeEroJaBaTelieM Ha
JEKIMSIX U BBITOJIHEHUE TOMAIIHUX 3a/laHUi;

- 0030p 1 00001IIeHNE TUTEPATYPHI IO UHTEPECYIOIEMY BOTIPOCY;

- IOJITOTOBKA K MPAKTHYECKUM 3aHATUAM U 3a4ETy.

9.1. MeTonnueckne yKa3zaHus 1JIs1 00y4alOIMXCs 10 BBINOJHEHHIO PAKTHYECKUX padoT
IIpakTHyeckoe 3ansaTHe Nel

BriGop onTMMaNBLHOrO MeTOAa 3MMHEr0 OeTOHMPOBAHWS B 3aBHCHMMOCTHM OT BHIA
KOHCTPYKLMH ¥ CEBEPHOI0 PerHOHA CTPOUTEIbCTBA

[{enb paboTHI:

[TprobpecTu npakTUUYEeCKHe HaBBIKK MO0 BBIOOPY ONTUMAIBLHOTO METOa 3UMHEr0 OETOHUPOBAHMUS C
y4€TOM BBIOpaHHON KOHCTPYKIMH U CTPOUTENILCTBA B CEBEPHBIX YCIOBHUSX.

3ajaHue:

1. BoiOpaTh KOHCTPYKIINIO, HCXO/IHbIE TapaMeTPhl U CEBEPHBIN PETHOH CTPOUTENILCTBA.

2. BeimonHuTh pacuér TpedyemMoil MOIHOCTH Ui Habopa OETOHOM KOHCTPYKIIMM KPUTHUYECKOU U
TpeOyeMoil IPOYHOCTH.

3. CpaBHUTH >(PQPEKTHUBHOCTb  3JNEKTPOJHOIO TMPOrpeBa KOHCTPYKLUUU C  IMPOIPEBOM
HarpeBaTeIbHbIM ITPOBOJIOM.

4. YctaHoBUTh 3(PQPEKTHUBHOCTb NPUMEHEHUS MPOTHUBOMOPO3HBIX J100AaBOK NpU BBHIOPAHHBIX
YCIIOBUSAX OETOHUPOBAHMSL.


http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

[lops10K BEITTOJHEHUS

B kauecTBe MCXOIHBIX TAHHBIX KaXIBIH CTYAEHT BBHIOMpAET Ui JaTbHEHIIUX pacu€ToB BUI U
pasMepbl OETOHUPYEMOM KOHCTPYKIIHH, TOPOJI TPOBEACHUS pabOT, CPEIHIOK TEMITepaTypy BO3ayXa
B TMEpUOJl OCTOHHWPOBAHUSA, TEMIEPATYpPYy H30TEPMHUYECKOTO MpOrpeBa OETOHA, HaYaIbHYIO
TEMIIEpaTypy M CKOPOCTh pa3orpeBa OCTOHHOW cMmecH. Takke cleAyeT NMPUHATh KOHCTPYKIUIO
UCTIOJIb3yEeMOH ONanyOKH, BKII0Yas MaTeprall H TOJIIUHY CIOEB.

Jns BBIOpaHHOW KOHCTPYKIIMHM TPUHUMAETCS KiacC OE€ToHa W ONpeaenseTcs KpUTHYecKas |
TpeOyemasi IpOYHOCTh. B X07e manpHeHIX pacuéToB OMPEIEIIeTCs PEeXUM TEIUIOBOH 00paboTKu
JUISL TIONYYEHUs] KPUTHUYECKOW WM TpeOyeMoW NpOYHOCTH, BKIIIOYAs HArpeB, M30TEPMHYECKOE
BBIJICP)KUBAHKUE U OXJIKJICHUE. Y IebHAss MOIIHOCTh, HEOOXoauMas AJis mporpesa | M Gerona B

nepuon  pasorpeBa P, ompemensercs 1o ¢opmyme: P= P, + P, + P3; - Py
Clyl(tl—t3)+ZC,y,8,Mntl—t3 le(tl+t3_2t4)_ qll
- 3600- 4 3600t 2 + 1000-2 3600- 7,

;
rjae P; — MOIIHOCTB 3JIeKTpruYecKas, HeoOXoauMmast JUisl pa3orpeBa OeToHa, kBt/M>; P, — MommOCTb
AJIEKTpUYEcKas, HeOOXoAumMasl JJisi HarpeBa ONayOKw, KBT/M3; P3; — MomHOCTh 35IeKTpHUUEcKas,
pacxojyemasi Ha BOCIIOJHCHHUE TEILIONOTEPh B OKPYXKAKOIIYIO CPEeIy B Ipoliecce pa3orpeBa OEToHa,
kBr/M*; P4 — MOIHOCTD JEKTPUYECKas, IKBUBAJICHTHAS YK30TCPMUYECKOMY TEILTY, kBr/m®; C; —
yaenbHas TermnoéMkocTh OetoHa, kJIx / xr-rpan [2]; Ci — ynenbHas TEmIOEMKOCTh MaTepHaja
onanyoku, kJ[x / kr-rpan[2]; y1 — oOnémHas macca OeroHa, KF/M3[2]; Yi — oObEMHas Macca
MaTepuana omnanyokw, Kr/M3[2]; Oi — TONIMHA MaTepuajia OmanyOKd, M; t; — YCTAaHOBMBILASICS
Temreparypa O€TOHa IIOClie pa3orpeBa, TeMIepaTypa H30TEPMHYECKOrO IPOTpeBa, 0C; t3 —
TeMIeparypa OCTOHHOW CMECH MpHU YKIAJAKEe Iepei HadalioM IpOrpeBa, °C; t4 — TeMIeparypa
Hapy>XKHOTO BO3/yXa, °C; M, — MOJTyJIb ONaTyOOYHOM MOBEPXHOCTH KOHCTPYKIIUH, M'1[2]; M; —
MOJIYJIb OXJIAXKIaEMOW TOBEPXHOCTH KOHCTPYKIIWH, M'1[2]; T1 — TPOAODKUTEIHHOCTh TOIBEMA
TeMIepaTypsl oT t3 10 ti, 4; k — koapduuuent remnonepenaun onanyOkw, Br/m” °C [2]; 3600 —
ANIeKTpUYecKuil SKkBUBaNIeHT Teruia, (1 kBt "4 = 3600 x/Ix); q — TeruioBblieneHre Ha | KT [leMeHTa
3a Bpemst pasorpesa, kJx/kr[2]; I] — pacxox ementa Ha 1 M° Geroma, kr/m°.

[Tpumep onpeneneHust MOAYJIs TIOBEPXHOCTH U (PM3MUECKHE KOHCTAHTHI MPUBEACHBI B [2].

VY enbHas MOIITHOCTh, HEOOXOAMMAs JIJISl TIOIICPIKAHUSI TEMIIEPATypPhl B TEUCHNUE N30TEPMHUECKOTO

KMl(tl _t4) _ qu

nporpesa, paBHa Py, = 1000 3600-1, ,

rie q — TEIUIOBBIJENCHHE IIEMEHTa 3a BpeMs H30TepMHUYECKOro mnporpeBa, KJDK/Kr; T2 —

IPOJOKUTEILHOCTh U30TEPMUYECKOTO MTPOTPEBA, U.

VY aenpHBIN pacxo]l 3EKTPO3HEPTUH JUIsl IporpeBa O6eToHa onpeaessercs no popmyse:

B [IEPHUOJ] pa3orpesa

W= P 14,

B [IEPUOJ] U30TEPMHUUECKOT0 IPOrpeBa

W= P,; 12,

I7ie T1 — IPOJIOJKUTENIBHOCTD pa3orpeBa 0eToHa J0 TeMIepaTypbl H30TEPMUUYECKOT0 MTPOrpeBa mpu

t1, 4; T2 — IPOAOIKUTEIBHOCTD U30TEPMUYECKOTO ITPOrpeBa NpH ty, 4.

[TponomKkUTeT,HOCTh IEPHUOA Pa30rpeBa onpenesseTcs no popmyie:

T1.= (tl - t3) / & pasorp.

TJIEQL pasorp— CKOPOCTH Pa3orpeBa OETOHHOM CMecCH.

[TpoaomKUTETFHOCTh H30TEPMHUUECKOT0 NPOrpeBa onpeAensercs NyTéM rpadpudeckux moCTpoeHui

Ha OCHOBE pucyHKa 1 [2].

[Tpo0IKUTENBHOCTh OCTHIBAHUS OETOHA, YJIOKEHHOTO B ONAIYyOKY, MOXET ObITh pacCyMTaHa IO

dopmyne b.I'. Ckpamraesa, yrouneHHoi C.A. MUPOHOBBIM:

C7-(t,, ~t,,)+ql

oo B6K-M,-(t,,, —t,,)

e T — OPOJODKHTENBHOCTh OCThIBaHUS OeToHa, 4; C — yaenpHas TEIUIOEMKOCTh OETOHa,
kJK/KT - 0C; Y — 00béMHas Macca O6eToHa, Kr/M; tsn. — TEeMIepaTypa OETOHHON CMecH ¢ MOMEHTa
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Havana oCThIBaHMs, "C; ts. — KOHEUHAS TEMIIEPATypa OETOHA, 10 KOTOPOil OCYIIECTBISETCS pacuéT
IPOIOJIKUTEIBHOCTH OCTEIBAHHS, "C; ( — TEILUIOBBLICICHHE HA | KT LIEMEHTA 3a BPEMsi OCTHIBAHHS
oetona, kJDx/kr; 1] — pacxon mementa Ha 1 M oetoHa, kr; K — xoaddunmeHT teronepenadn
OTaxyoKH, Br/m*-°C; M; — MOJYJIb IIOBEPXHOCTH OCTBIBAHUS KOHCTPYKIUH, Mt t5.cp. — cpennee
3HAYCHNUE TEMIIePaTyphl GSTOHA 3a BpeMst ocThiBaHus, C; t,, — TEMIIEPAaTypa HAPYXKHOTO BO3LYXA;
3,6 — mepeBoHOM KOdhPummeHT (1 B1r/M*%C = 3,6 kJ[x/ M° - 4 - OC).

Y4uThIBas, 9TO KOHEUHOU MPU OXJIAKIACHUH OyJEeT HyJIeBasi TEMIIepaTypa, TO CPEIHSS TeMIIepaTypa
nepuoja OXJIaXIeHUs PACCYUTHIBAETCS MO hopmyIie:

t6.H

¢ 103+0181M,+0,006-t,,
6.cp. — R

[To pe3ynbTaraMm BBIMOJTHEHHBIX PACYETOB M TIOCTPOSCHUN MOTYT OBITH TMOCTPOCHBI Tpaduku
PEKHUMOB TEIJIOBOM 00pabOTKH MPH BHIOPAHHBIX KOHCTPYKLHUSAX M YCIOBUSAX OCTOHHPOBAHUS IS
MIOJIyYEHUSI KpUTUUECKON U TpeOyeMOi IPOYHOCTH.

Janee HeoOxoaumo onpenenuTh 3G(HEeKTUBHOCTh Pa3IMYHBIX CIIOCOOOB peanu3alui pacdETHOTO
peKuMa TEIUIOBOW OOpabOTKH, a WMEHHO DJIEKTPOJHOTO MPOrpeBa W MIpPOrpeBa € IOMOIIBIO
HarpeBaTesIbHOrO MPOBOAA.

[IpenmymiecTBO 3JEKTPOJHOTO TPOrpeBa OETOHA, MO CPAaBHEHHUIO C JPYTUMH METOJAaMHU €ro
ANEKTPOTEPMOOOPAOOTKH, COCTOUT B TOM, YTO BbIJICJICHHE TEIUIa MIPOUCXOIUT HEMOCPEIACTBEHHO B
OeTOHE TpH MPOMYCKaHUU Yepe3 HEero aJeKkTpuyeckoro Toka. B atom cimydae KIIJI ncrons3oBanus
ANEKTPUYECKON SHEPTUHU, TIPU MPOUUX PABHBIX YCIOBUSX, BBIIIE, a TEMIIEpaTypHOE MoJie, 0COOCHHO
Ha CTaguM pa3orpeBa, pacrpenensercss B OeroHe Oosee paBHOMepHO. [IpumMensiemble mTpu
JNIEKTPONpOrpeBe OETOHA ANEKTPOAbl  MOAPA3JENAIOTCS Ha  IUIACTUHYATHIE, IOJOCOBBIC
(JIeHTOYHBIE), CTEP)KHEBbIE W CTpyHHBIE. BBIOOp THMHA 31€KTpONIOB (IUIACTUHYATHIC, MOJOCOBBIE,
CTEp)KHEBbIE WJIM CTPYHHBIE) U BHAA mporpeBa (mepudepuilHbIii, CKBO3HON WM BHYTPEHHMIA)
OCYIIECTBIISIIOT B COOTBETCTBUU ¢ pekomeHaanusmu [2]. [To tabmune 2.3 [2] onpenenstor mupuny
U 1Iar 3JIEKTPOJOB AJid obecriedeHus moBojaa TpedyemMoi MomHocTH. Jlanee BBIMOIHIETCS 3CKHU3
OCTOHHPYEMON KOHCTPYKIIMU C Pa3MEIICHUEM DJIEKTPOJOB M CXeMbl KomMMmyTamuu. [lo sckuzy
ompezensercs oOlliee KOJIWYECTBO JJIEKTPOAOB U HUX CTOUMOCTh C YYETOM DPHIHOYHOM II€HBI
MeTaJlja, UCIOJIb30BAHHOTO JIJISl JIEKTPOJIOB.

['peromiM  37€MEHTOM HAa3bIBAa€TCS OTPE30K HArpeBaTENbHOTO MMPOBOJAA, MOJAKIHOYAeMbIN
HETMOCPEICTBEHHO K WCTOYHHKY MHUTAHHWS HA TO WJIM WHOE HampspkeHue. OTAeNbHBbIC TPEoIne
AIIEMEHTHI, TOJKII0YaeMble MapaljiebHO, OOBEAUHSIOTCS B €IWHBIM TEIIOBOM KOHTYp WIIU TOJe
nporpeBaeMoil KOHCTPYKIMU. OCHOBHBIMH MapaMeTpaMy HarpeBaTEIbHOTO MPOBOJIA SIBISIOTCS:

— JUIMHA HarpeBaTeIbHOTO MPOBOJA, MOJKIFOUYEHHOTO K HICTOYHUKY uTaHus L, m;

— TUIOIIA/h TIOTIEPEYHOTO CEUCHUSI MIPOBOTHUKA S, MM

— IIIar packiajJku mposoja b, m;

— miomaas Harpesa F, M

— yJeNIbHOE 3JIEKTPUUECKOE COITPOTUBIIEHUE MaTepHalia MpOBOIHUKA ), OM-MM?/M.

OCHOBHBIM TpeOOBaHHEM K W3OJIAIMH SBISETCS COXPAHHOCTh HW3OJSIIMOHHBIX CBOWCTB TMpH
OTHOCHUTEJIbHO BBICOKHUX TEMIIepaTypax, BOZHUKAIOIIUX BO BpeMs MPOrpeBa U TPEUIMHOCTOMKOCTD
IPpU MOHTa)X€ HArpeBaTeIhLHOTO NPOBOJA MPU OTPHUIATEIBHBIX Temmeparypax. Kak BumHo u3
tabmuipl 3.1[2, mpu M3MEHEHWH JUIMHBI HArpeBaTeIbHOTO MPOBoJa (NMPU MPOUYUX OJUHAKOBBIX
napameTpax) U3MEHSETCS IEKTPUIECKas Harpy3Ka Ha MOTOHHBIN MeTp. TeM caMbIM YCHIIHBAETCS
WK 0CJIa0eBaeT MHTEHCUBHOCTh MPOTPEBA.

C BeNMYMHON HAarpy3Kd Ha TOTOHHBIM METp CBsi3aHa TeMIlepaTypa HarpeBa MpPOBOJA, KOTOpasd,
KpOME TOT0, 3aBHCUT OT TEIJIOOTAAaud B OKPYXalollylo cpeny (6eToH miam Bo3nyx). B mporecce
MpOrpeBa yCTAHABIMBAETCS PaBHOBECHAs TeMIlepaTypa MpoBoaHUKa. ClieayeT y4uThIBaTh, YTO B
OeToHe TeIIo0TAaua 3HAYMTEIHHO BBINIE, YeM Ha BO3AyXe. B CBA3M ¢ ATUM MpU MPOKIAAKE IO
BO3JIyXy C€YEHHUE MPOBOIHNKA, BO M30EKAHKE TMIEpErpeBa M pacIIaBICHUS U30JISIIHH, TOJDKHO OBITh
yBenuueHo. Hampumep, cedeHre BIBOJIOB CTAHOBHUTCS OOJIBIIE B TPH pasa 3a CUET CKPYTKH U3 TOTO
e MPoBOJIa.

JlnHa 3aroToBKH L, Tperoiiero sieMeHTa MOXKET ObITh ompeneneHa mo ¢opmyne: L, = L +
6a,rne L — pacueTHast JyiMHA FPEIOILETO AJIEMEHTA, M; a — JUIMHA BBIBOJA, M.

Kpome Toro, orpanuueHNE MEKTPUIECKON HATPY3KH HEOOXOAMMO Il 00ECIICUeHUSI COXPAHHOCTH
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M30JISILMU [TPOBOJIa B OETOHE B MPOLIECCE MPOrpeBa.
Jlist BEIOpaHHOW KOHCTPYKINH 10 Tabnuiie 3.2 [2] onpenensior TpedyeMyr YASIbHYI0 MOIIHOCTh
IIporpeBa HarpeBaTe’IbHBIM IMPOBOJOM Ha IEPUOJ H30TEpMUUYEcKOro mporpeBa. [lockonbky Ha
nepuo] HarpeBa TpeOyeTcsi YABOCHHAs MOIHOCTh, TO UMEHHO 1O Hew B Tabimie 3.1 [2] HaxomasaT
OCHOBHBIE ITapaMeTPhl MPOTPEBa HArpeBaTEIbHBIM IPOBOIOM, BKJIIOYasl AJUHY KyCcKa MPOBOJA, I1ar
BUTKOB, JHMaMeTp IpoBoja U T.A. Jlanee BBINONHIETCS 3CKU3 OETOHMPYEMON KOHCTPYKLMM C
pa3MelIeHUeM HarpeBaTeNIbHBIX IIPOBOJOB M HX CXEMbl KOMMYyTaluu. TakuMm oOpa3om, B
pesyibpTare rpauyeckoro MOCTPOSHHsS OmpeaessieTcs TpedyeMoe KOJIMYECTBO  KYCKOB
HarpeBaTeIbHOTO MPOBO/IA, a 3aTeM O0IIasl UIMHA HarpeBaTelbHOrO MPOBOJA, HEOOXOIUMOTO JIJIs
nporpeBa KOHCTPYKIIMM B TPUHATBHIX YCIOBHSX OeToHMpoBaHus. HalineHHnas B ceTH MHTEpHET
CTOMMOCTh  HAarpeBaTejIbHOr0 MPOBOAA IMO3BOJISET pacCUUTaTh 3aTpaThl Ha  MOKYIKY
HarpeBaTeJIbHOIO IPOBO/IA U CPABHUTH UX CO CTOMMOCTD JIEKTPOIOB.
Bo3MOXXHOCTh MpPOM3BOACTBA OETOHHBIX pPabOT Ha Mopo3e 0e3 MmoxorpeBa MaTepuaioB U
MOCJIEIYIOMEro 00orpeBa yI0KEHHOro OeToHa OCHOBaHAa HA TOM, YTO IPU BBEICHHU B COCTaB
OCTOHHOM CMeCH HEKOTOPBhIX BELIECTB (MPOTHBOMOPO3HBIX J100aBOK) IPH OTPHUIATEIbHBIX
TEeMIIepaTypax coxXpaHsercs >kujakas ¢asza. biaromapst 3ToMmy MHUHEpaabl TOPTIAHALIEMEHTa MOTYT
TUAPATUPOBATHCS, 0OECTIEUnBasi TEM CaMbIM TBepJieHUE OeTOHA Ha MOPO3eE.
[TpoTuBOMOpO3HBIE 100ABKHU 110 MEXAaHU3MY JIEUCTBUS YCIOBHO MOXKHO Pa3JeUTh HA JIBE IPYIIIbI.
K mepBoii U3 HUX OTHOCATCS BEIIECTBA, MOHIDKAIOLIUE TEMIIEPATypy 3aMep3aHus KUIKOW (azbl
OcTOoHA W SIBJIIOIIUECS JIMOO CIIa0bIM yCKOPHUTENIEM, JIN0O CIa0bIM 3aMEITUTEIIEM CXBATHIBAHUS U
TBEpACHUS OETOHA, T.€. MPAKTUYECKU HE BIUAIOIIUE Ha CKOPOCTh CTPYKTypooOpazoBanus. K aToit
IpYyNIE OTHOCATCA XJIOPUJ U HUTPUT HATPHS, a TAKXKE MOYEBHHA.
VYka3zaHHble 100aBKM 00ECIeYMBAIOT TBEpJEHUE OETOHA HAa MOpPO3€ IJIaBHBIM 00pa3oM 3a CUér
COXpaHEHHMsT B HeM He3amep3aromie Kuakoil ¢as3pl. HesHaumTenbHO W3MEHSST CKOPOCTb
CXBaTbIBaHUs, 00aBKM TMEPBOW TPYIIBI MOTYT MPUMEHATHCA B TEX CIy4asX, KOrJa Bpems
TPAHCHIOPTUPOBAHUS OETOHHON CMECH JOCTATOYHO BeUKo. OAHAKO OCTOH C ATUMHU J00aBKaMHU
MeJIEHHO HaOupaeT IPOYHOCTh B pAHHEM BO3PACTE, YTO YACTO SBJISETCS HEXKENATeIbHBIM.
Ko BTOpoili rpymme npoTUBOMOPO3HBIX J00aBOK OTHOCATCA Takhe, KOTOPBIE YCKOPSIOT
CXBaTblBAaHME U TBEPACHHE, a HUX PACTBOPHl HMMEIOT JOCTATOYHO HU3KYIO 3BTEKTHYECKYIO
Temmepatypy. K oTHM 106aBKaM NpHHAIIEKAT MOTAI (IBTEKTHYECKas Temmeparypa —36,5 °C),
xJjopun Kanbims (—55 0C), HUTpAT Kajblus (—28,2 OC), HUTPUT- HUTpAT Kampius (—29,6 OC).
VYckopeHnue TBepAcHHUS 0€TOHA BBI3BIBACTCS TJIABHBIM O00pa3oM TeM, YTO ATH JT0OABKH HU3MEHSIOT
pPacTBOPUMOCTh CUITMKATHBIX COCTABJIAIOIINX [IEMEHTa U 00pa3yroT ¢ MPOIYKTAMH €ro TuApaTaiuu
JIBOMHBIE U OCHOBHBIE COJIH.
Hutputbl HaTpusi U KajbIUs SBISIOTCS WHTHOUTOpAaMH KOPPO3MHM CTaau B OETOHE, HO MOTYT
BbI3bIBaTh KOPPO3MOHHOE PAaCTPECKUBAHUE TEPMHUECKU YNPOUYHEHHOW cTtanu. Hutpar xanbuus u
MOTAIll SBIAIOTCS HEHTpaIbHBIMU JT00ABKaMHU MO OTHOILIEHUIO K apMaType, a XJOPHAbI HATPUs U
KaJIbIUSl pe3KO MHTEHCU(PUIIMPYIOT MPOLECC KOPPO3UU CTANIM BO BJIAXKHBIX YCIOBUSAX MPHU JIOCTYIE
KHCIIOPOJa BO31yXa. ATIpPECCMBHOCTh XJIOPUCTBIX COJ€Hl B OTHOLIEHUH apMaTypbl U
TEXHOJIOTHYECKOI0 000pYyI0BaHUS MPU OJHOBPEMEHHOM IPUCYTCTBUU B PacTBOPE HUTPUT-HOHOB
YMEHBINIAETCS, MPUYEM MPH COOTHOIIEHUH IO Macce MEXIYy HUTPUTOM HATPUS WIA HUTPUT —
HUTPATOM KaJbIUS U XJIOPUIOM KaiblMsi HEe MeHee 1:1 MOHBI XJOpa CTaHOBATCS MPAKTUYECKH
HEOIMACHBIMH B OTHOIIIEHUH CTaJIbHOU apMaTyphl.
VYuutbiBas BBIIENEPEUUCICHHbIE OCOOCHHOCTH TPUMEHEHHS] MPOTUBOMOPO3HBIX J100aBOK, HU
pykoBoactBysice CII 70.13330-2012 cryneHTBl BBIOMpAOT Uil WHIUBUAYAJIbHBIX YCIOBHH
OeTOHMPOBaHHUS JIBa BapHaHTa IMPOTUBOMOPO3HBIX JO0ABOK M PAcCUUTHIBAIOT 3(P(HEKTUBHOCTh HUX
MPUMEHEHHUS.
[TockonpKy 3UMHEE OETOHMPOBAHKE C MPOTUBOMOPO3HBIMU JJOOABKaMH HE MpE/IoaraeT BHECEHUS
JIOTIOJTHUTEIBHOTO TEIUIa, TO TOCe YKIaJKi OeTOHAa HaYMHAeTCs MPOIECC OXJIAKICHUS, a CPEIHsSA
TEeMIIEpaTypa ITOro MepHojia pacCUUTHIBAECTCS 10 hopMyIie:

tﬁ.H. +t’

0.K.

_ 1,03+0,181M, +0,006C,, —t,,

0.K.

tﬁ.cp.

3areM BBHIMOJTHUM Pacd€T MPOJOHKUTETFHOCTH OCTHIBAaHUS 0€3 yuéra IK30TepMUHU 10 GopmyIie:
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C ) 7/ ) (t6.u. _tﬁ.K.)
= 316K 'Ml ' (t6.cp. _tn.s.)

, 4.
Jliis yuéra TenaoBbIIENeHUs IEMEHTa BOCIOIb3yeMcsl (pOpMyIIoil:
+ o I OR,

e o — KO3(hGHUIMEHT MHTHCHBHOCTH TerutoBbtenerus, 1 / %; L[ — pacxox memenrta Ha 1 M°
OceToHa, Kr; D — TEIUIOBBIACIeHHe | Kr 1eMeHTa 3a 28 cyT. TBepaeHus npu 20 0C, kJx/kr; R —
NPOYHOCTh, HaOupaemas OETOHOM 3a BpeMsi OCThIBaHMsI OeToHa, % OT MapouHoil [1].Takxum
o0pa3oM, BBIIEISIEMOE  HIK30TEPMHUECKOE TEIJIO MOXET CYIIECTBEHHO IOBJIUATh HA
IPOJOJDKUTEIBHOCTh ~ OCTBIBAHMA ~ MAaCCHBHBIX  KOHCTPYKLHH. OnpenenuB  00IIyIO
IPOJOJDKUTEIBHOCTD IIEPUOJIa OXJIAXKIEHUSI KOHCTPYKLMH, 1o Tabuuue 5.3[2] HaxoaaT NpOYHOCTb,
HaOupaemyto OeroHoM 3a 53TOT mnepuoa. ComocraBiss HaOpaHHYIO MPOYHOCTh OeToHa C
KpUTHYECKOH M TpeOyemMoM, nenaroT BbIBOA 00 HPPEKTUBHOCTH NPUMEHEHHS JAHHBIX
IPOTHBOMOPO3HBIX 100aBOK B KOHKPETHBIX YCIOBUSAX OCTOHUPOBAHUSI.

Popma OTYETHOCTH:

Pe3ynbTarhl BBIMOJIHEHHBIX PacdETOB MPEACTABISAIOTCA B BUAE OTuéTa Ha jaucrax (opmara A4.
OTY€T BKIIIOYAET ACKU3 MPHUHATOTO K OCTOHUPOBAHUIO W3JEIHUA C pa3MepaMH B MUUIUMETpax,
nepeyYeHb APYTruX MCXOMHBIX JaHHBIX IS MpoBeaeHus pacuéro. [IpuBoautcs pacuér Tpedyemoit
MOIIHOCTH JUISl TIOJIYYCHHS KPUTHUYECKONM W TpeOyemMol MpoYHOCTH OeTOHA. AHAIUTHYCCKH U
rpaduyuecku oOmpeAensoTcs UIMTEIBHOCTh IEpUO/a HarpeBa, HM30TEPMHUYECKOr0 MporpeBa u
OXJIAXACHUS C TMOCTPOCHHEM TpaduKOB peXUMa TEIUIOBOM 0OO0pabOTKH Il MOJy4eHUS
KpUTHYECKOH U TpeOyeMoil mpouHocTtu OeroHa. [IpuBOASTCS SCKU3BI pa3MelleHUsl JIEKTPOJIOB U
HArpeBaTeIbHOTO TMPOBOAA H OJKOHOMHYECKass dS(PQPEKTUBHOCTH TaKMX METOJIOB IPOrpeBa.
OO6ocHOBBIBaeTCA BBIOOpP MPOTUBOMOPO3HBIX JT00ABOK U oOleHUBaeTcsl 3((HEKTHBHOCTh HX
npuMeHeHns. OT4éT 3aKaHUYMBaeTCs BBIBOJAMH 00 3()PEKTUBHOCTH PACCMOTPEHHBIX METOJIOB
3MMHEr0 OETOHUPOBAHUS U CIIMCKOM HCIIOJIb30BAHHBIX HCTOYHUKOB.

3ajaHud JUIs CaMOCTOSITENIbHOW PabOThI:

1. BeiOpaTb KOHCTPYKIIHIO JiIsl OETOHUPOBAHMSI, YKa3aTh €€ pa3Mephbl, a TAKKe OIPENEIUTHCS C
rOpOIOM MPOBEACHUS CTPOUTEIBHBIX PadOT.

2. ITonp3ysick mocoOueM [1], BRIMOTHUTH UHINBUAYaTbHBIE PACYETHI IPUMEHUTEIHHO K BEIOpaHHON
KOHCTPYKLIMU U TOPOAY BeleHUs paboT.

3. CpaBHUTH 3P (HEKTUBHOCTH PA3TMYHBIX CIIOCOOOB 3UMHET0 OETOHUPOBAHUS JJISI BHIOPAHHBIX
YCIIOBUH.

PexoMeHAalMK 110 BBITOJIHEHUIO 33JaHUN U TOATOTOBKE K NMPAKTUYECKOMY 3aHATHIO
[TpopaGoTka JIEKIMOHHOTO MaTepuaia, O3HAKOMJICHHE C HOPMAaTHUBHOW, y4eOHOW M CIpaBOYHOM
JUTEPATypOi O BOMPOCY 3UMHEr0 OETOHUPOBAHMS.

PexomMeHiyeMbie HCTOYHUKH
1. CIT 70.13330-2012 Hecymmie u oOrpaxkmaronie KOHCTPYKIHH. AKTyaTu3upOBaHHAsS
penakius CHull 3.03.01-87
2. TOCT 24211-2008 J[lo6aBku isi OCTOHOB W CTPOMTEIBHBIX pacTBopoB. OOmme
TEXHUYECKHE YCIOBHS
3. PykoBOACTBO MO NpPUMEHEHHIO OCTOHOB C MPOTHBOMOPO3HBIMH T00aBKaMu. M.:
Crpoituzaar, 1978. — 83 c.

OcHoBHas nuTeparypa
1. TexHonmoruss U MeTOJbl 3UMHEI0 MOHOJHMTHOTO U MPHOOBEKTHOro OeTOHHMpOBaHMS: YueOHOe
nocobue/ 3.M. barsnosckuii, H.M. I'ony6es, B.B. babunkuii, M.®. Mapkosckuii. — M.: ACB.
2009. -232c...
JlonomHuTENbHAS IUTEPATYpa
2. Metozs! 3umMHero 0etoHupoBanus B ycinoBusx Cesepa: YueOHoe mocodue/ M.A.CanoBuud.- 3-¢
u31.,nepepad.u nor..- bparck: bpl'Y, 2015.- 102c.
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3. Kupner A.Jl. TexHomorus BO3BEJACHUS 3/IaHUN U COOPYKEHUN W3 MOHOJIMTHOTO JKEJIE300€TOHA,
WH)KEHEPHOT0 Ha3HAueHHsI U B OCOOBIX YCIOBHUSIX CTPOUTENBCTBA: YdeOHOE mocodue ajis By30B/
A.Jl. Kupnes, B.A. Bonocyxun, A.N. Cyo6orun, C.U. EBrymenko.- PoctoB u//l.: ®ennkc, 2008.-
516c.

KoHTpoIbHBIE BOIPOCHI /715l CaMONIPOBEPKHU

1. IlepeuncauTh CylIECTBYIOIINE METOABI 3MMHETO OETOHUPOBAHUS.

2. ObocHOBaTh Ha3HAYEHUE KPUTHUECKON U TpeOyeMoil MPOYHOCTH OETOHA PA3INYHBIX
KOHCTPYKIIUH.

3. Ot yero 3aBuUCHUT TpeOyeMasi MOIIIHOCTD JJIsl IPOTPEeBa KOHCTPYKLUUHU B 3UMHUX YCIIOBHSX.
4. Yro BiMseT Ha BHIOOP THUIA IEKTPOIOB U BUJI 3JIEKTPONPOrpeBa.

5. O6ocHOBaTh 001aCTh MPUMEHEHHUSI HATPEBATEILHOTO MTPOBO/IA JIJIs TPOrpeBa OeToHa.
6.060cHOBaTh OCOOEHHOCTH IPUMEHEHUs1 HanboJiee paclpoCTPaHEHHBIX IPOTUBOMOPO3HBIX
N00aBOK.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCITOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O TPOLECCA 11O JUCHUIIVIMHE

Microsoft Imagine Premium,sromuncitie Windows 7 Professional;
Microsoft Office 2007 Russian Academic OPEN No Level;
AnTtuBUpycHoe nporpamMmHoe obecnieuenue KasperskyEndpointSecurity;
Aii-JIoroc. Cuctema TUCTaHIIMOHHOTO O0YYEHHS,

Koncynperant [Lroc. [IpaBoBast nH(opMaioHHast CUCTEMA;

NCC "Kopgekc". UnhopmanmoHHO-CIIpaBOYHAs CHCTEMA;

[Mporpammusie cpenctBa Autodesk: Autocad.

NookrwdE

11.0MIUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM JIJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JUCHUIIJIMHE

Buo Haumenosanue Ilepeuenv ocrogénozo Ne JIx, 113
3anamus ayoumopuu 0bopyodosanus
1 3 4 5
JIx JleknnoHnuasa ayauTopus HNurepaktuBHas JIOCKa JIx Ne 1-2
(MynbTHMeauiiHEI knacc) | SMARTBoard co

BCTPOEHHBIM
rpoektopomMUX60

I13 MynbTUMe IUAHBINA O6opynoBanue: I5- TI3 Ne 1

(mucrennbIi) Kinace 2500/H67/4Gb/500Gb/DVD-
RW (MoHUTOP TFT19
SamsungE1920NR)

CP Jlucruieitnbiit Kinace, OGopynosanue: 15- -
2500/H67/4Gb/500Gb/DVD-
RW (MoHUTOP TFT19
SamsungE1920NR).

O6opynoBanue: 10-IIK i5-
2500/H67/4Gb (MoHUTOP
TFT19 Samsung); mnpuHTEp
HP LaserJet P2055D

YUTANBHBIN 3a1 1
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 IPOBEJAEHU S
IMPOME/XKYTOYHOU ATTECTAIIMHU OBYUYAIOIINUXCHA IO JUCIUIITIMHE

1. Onwucanue GoHaa OLIEHOYHBIX CPEJCTB (ACIIOPT)

Ne
Kommne JJIeMenT Pazgen POC
KOMIIETEHLIMU
TEeHIUHU
- CcHOCOOHOCTH  NPOBOJOUTH  HpeaBapurenbHoe | 1. Texnonornueckue | Bonpocsr k
TEXHUKO-DPKOHOMHYECKOE OOOCHOBAaHHE MPOEKTHBIX | OCOOEHHOCTH TepepaboTku | 3auéry 11-
pemieHnii, paspabaTeiBaTh HPOEKTHYIO M paboduylo | rpyHta u  ycrpoictsa | 1.10
TEXHUYECKYIO JIOKYMEHTAIIHIO, oopmnATh | cBaliHBIX (YHIAMEHTOB B
[JK-3 |3AKOHYCHHbIC MPOCKTHO-KOHCTPYKTOPCKHE paboTEI, | CEBEPHBIX YCIOBHAX
KOHTPOJIMPOBaTh COOTBETCTBHE pa3padaTbIiBa€MBIX | 2. Texnomnornueckue | Bonpock k
IPOEKTOB M TEXHUYECKOH JOKYMEHTAllUU 3aJaHUI0, | OCOOEHHOCTH  YCTPOMCTBA | 3a4ETy
CTaHIApPTaM, TEXHHYECKHM YCIOBHAM M IPYTHM | Hecylux ¥ orpaxiaromux | 1.11-—1.21
HOPMAaTUBHBIM JOKYMEHTaM KOHCTPYKLUHMH B CEBEPHBIX
YCIIOBHUSIX
- BIIJICHUE TEXHOJOTHSMH, METOJaMU HOBOIKU u | 1. Texnomnornueckue | Bonpock k
OCBOCHHUS TEXHOJIOTHYECKHX MIPOLIECCOB | OCOOGHHOCTH MepepaboTKH | 3a4éry 2.1
CTPOMTENILHOTO  TPOW3BOJCTBA,  JKCIUIyaTaluH, | TpyHTa W ycTpoiictBa | — 2.10
o0CITy>)KUBaHHs 34aHUH, COOPYKCHUH, NH)KEHEPHBIX | CBAHBIX (YHIAMEHTOB B
[7K-g | CHCTEM, NIPOU3BOZICTBA CTPOUTENBHBIX MATEPUATIOB, | CEBEPHBIX YCIOBUAX
W3JIENUN U KOHCTPYKINH, MaIlTuH 1 000pyIOBaHUS 2. Texnonoruueckue | Bompocsl k
0COOCHHOCTH  yCTpOMCTBa | 3a4éTy
HeCylIux W orpaxparommx | 2.11-2.21
KOHCTPYKLUHMH B CEBEPHBIX
YCIIOBHUSIX
- 3HaHWE HAyYHO-TEXHHWYecKoi wuHpopmanuwy, | 1. Texnonornyeckue | Bormpocsl K
OTEYECTBEHHOr0 M  3apyOeXHOro omeiTa 1O | 0cOOGHHOCTH mepepadoTKH | 3auéry 3.1 —
MPOMUITIO 1eATEINEHOCTH rpyara u  yctpoiictea | 3.10
CBaliHBIX (YHIAMEHTOB B
CEBEPHBIX YCIIOBHUSX
IIK-13 2. Texnonorudeckue | Bonpockl K
0COOEHHOCTH  yCTpoiictBa | 3au€ty 3.11
HECYIIUMX M orpaxaawmmux | — 3.21
KOHCTPYKLHH B CEBEPHBIX
YCIIOBHUSIX
2. Bonipochl K 3a4éTy
Nenm
Komnerenuun
Ne BOINPOCHI K 3AUETY HAMMEHO
n/n BaHHe
Kox | Omnpenenenue
pasaena
1 2 3 4 5
-BlIaJIcHUE 1.1. TexHonornueckue CBOUCTBA MEP3IBIX IPYHTOB. 1.
TEXHOJIOTHEM, 1.2. TexHomormueckue mporecchl  mnepepaborku | TexHomormuec
METOaMHU MEP3IBIX TPYHTOB. KHe
JIOBOJIKH n | 1.3. TexHonoruueckne OCOOCHHOCTH Pa3padOTKH | OCOOCHHOCTH
OCBOCHUS TpyHTa 3EMJIEPOMHO-TPAHCIIOPTHBIMU MAIllMHAMU B | TIepepaboOTKH
1 IIK- | TEXHOJIOTUYECKUX | 3UMHUX YCIOBUSIX. rpyHTa "
3 | npoueccos 1.4. TexHonoruyeckue OCOOEHHOCTH pa3padOTKH | YCTPOHCTBa
CTPOUTEILHOTO IpyHTa 3eMJICpOVHBIMU MAllIMHAMH B 3UMHHUX yCJIOBUSX. | CBAMHBIX
MIPOU3BOJICTBA 15. Kiraccnduxarms MEP3ITBIX IPYHTOB. | (GyHIAMECHTOB
TexHomornyeckue 0coOEHHOCTH pa3pabOTKU MEP3NBIX | B CEBEPHBIX
TPYHTOB. YCIIOBUSIX
1.6. MeTonsl 1O NpelOXpaHEHHIO 3aMOPAKHUBAHUS
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IPYHTOB.
1.7. MeTozp! OTTauBaHMs MEP3JIBIX TPYHTOB.
1.8. MeTozpl pa3paObOTKu MEP3JIBIX TPYHTOB.
1.9. TexHonormueckne OCOOCHHOCTH
MOTPYKACMBIX CBall B 3UMHHX YCIIOBHUSX.
1.10. TexHonoruueckue OCOOEHHOCTH YCTpPOICTBa
HAOWBHBIX CBall B 3MMHUX YCJIOBHSIX.

yCTpoicTBa

1.11. Mertompt 3UMHETO oeronupoBanus | 2. TexHoa0rH
(xmaccudukanus, 001acTb MPUMEHEHUS]) YecKue
1.12. beronnpoBanme c HCITOJIb30BAaHUEM | OCOOCHHOCTH
IIPOTUBOMOPO3HBIX J0OABOK ycTpoiicTBa
1.13. BezoborpeBHBIC METOBI 3MMHETO OCTOHUPOBAHUS | HECYIIUX U
1.14. OOGorpeBHBIC METOJBI 3UMHETO OCTOHHPOBAHUS | OTPaXKIAI0
(3meKTpOTpOrpeB, U MHAYKINOHHEII POTPEB) 11704
1.15. OGorpeBHBIE METOABI 3UMHETO OETOHMPOBAHHSA | KOHCTPYK
(KOHTaKTHBIH, HHQPAKPACHBIH U KOHBEKTHUBHBIH) 35071 B
1.16. Croco0Obl pa3orpeBa OETOHHBIX CMECEH B 3UMHHUX | CEBEPHBIX
YCIIOBHSX. YCIIOBUSIX
1.17. OCoOCHHOCTH HCIIOJIb30BaHUSI HArpeBaTEeILHOIO
MIPOBOJA IPH 3UMHEM OETOHMPOBAHHH.
1.18. Kamennbie pabOTBI METOJOM 3aMOPAKIBAHHSL.
1.19.KameHnHsle paboThI c HCIOJIb30BaHUEM
MIPOTHBOMOPO3HBIX JJOOABOK.
1.20. OborpeBHBIE METOABI KAMEHHOH KITAIKH.
1.21.0co0eHHOCTH MOHT2)XHBIX paboT B YCIOBHUAX
Cesepa.
-CIIOCOOHOCTH 2.1. TexHonoru4eckue cBOMCTBa MEP3IIBIX IPYHTOB. 1.
BEeCTH MOATOTOBKY | 2.2. TexHomormueckme  mporeccel  mepepaborku | TexHomormaec
JOKYMEHTAIlMH 1O | MEP3IBIX TPYHTOB. KHe
MEHE[KMEHTY 2.3. TexHomornyeckue 0OCOOCHHOCTH pa3pabOTKH | 0COOCHHOCTH
KayecTBa U | TPYHTa 3€MJIEPOMHO-TPAHCIOPTHBIMM MallMHAMH B | mepepaboTKu
TUTIOBBIM 3UMHUX YCIIOBHSX. rpyHTa "
MEeToJIaM 2.4. TexHoJOrHUECKHUE OCOOCHHOCTH pa3pabOTKH TPyHTa | YCTPOHCTBA
KOHTPOJIS 3eMJIEPOHHBIMHI MAaIIMHAMU B 3UMHHUX YCJIOBHSIX. CBaifHbBIX
KauecTBa 2.5. Knaccuduxarms MEP3IBIX TPYHTOB. | GyHIAMEHTOB
TEXHOJIOTHUYEeCKNX | TexHonorndeckue OCOOCHHOCTH pPa3pabOTKH MEP3INBIX | B CEBEPHBIX
MPOIIECCOB Ha | TPYHTOB. YCIIOBUSIX
NPOU3BOJCTBEH 2.6.MeTonpl 1O NPEOOXPAHEHUIO 3aMOPAKUBAHUS
HBIX yYacTKax; TPYHTOB.
2.7. MeToapl OTTauBaHUS MEP3JIBIX TPYHTOB.
2.8. MeTopp1 pa3paboTKu MEP3IIBIX TPYHTOB.
K 2.9. TexHomornyeckue OCOOCHHOCTH yCTPOWCTBA
3 i MOTPY>KAEMBIX CBai B 3MMHUX YCIIOBHUSIX.
2.10. TexHonoruyeckue OCOOEHHOCTH YCTpOMCTBa
HAaOMBHBIX CBail B 3MMHHUX YCJIOBHSIX.
2.11. MeTozpt 3UMHET0 OeronupoBanus | 2. TexHOIOTH
(knaccudukanys, 00J1aCTh MPUMEHEHHUS) YECKHe
2.12. beronupoBanue c WCIIOJIb30BaHUEM | OCOOCHHOCTH
MIPOTHUBOMOPO3HBIX J0OABOK ycTpoiicTBa
2.13. Be3o6orpeBHbIC METO/IBI 3MMHETO OCTOHUPOBAHHS | HECYIIUX |
2.14. OOGorpeBHBIE METOIBI 3UMHETO OETOHHPOBAHHS | OTPa)KAaio
(37K TpOIIPOTPEB, M HMHAYKIMOHHBIH TPOTPEB) 111170'¢
2.15. OOGorpeBHBIE METOJIBI 3UMHETO0 OETOHHPOBAHHS | KOHCTPYK
(KOHTaKTHBIH, MHOPAKPACHBI U KOHBEKTHBHBIH ) 115071 B
2.16. Cnoco0Obl pa3orpeBa OETOHHBIX CMECEH B 3UMHHX | CEBEPHBIX
YCIIOBUSIX. YCIIOBHSIX

2.17. OcoOEHHOCTH HCIIOJNIB30BaHUS HaArpeBaTEILHOIO
MpoBoJa MpU 3UMHEM OETOHHUPOBAHUH.
2.18. KamenHble pabOTHI METOIOM 3aMOPaKUBAHHS.
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2.19.KameHHbIC padoThHI c
MPOTHUBOMOPO3HBIX JOOABOK.

2.20. O0orpeBHbIC METOIBI KAMECHHOM KJIaIKH.
2.21.0co0EHHOCTH MOHT@XKHBIX pabOT B  YCIOBHUIX
Cesepa.

HCIIOJIb30BAHHUEM

[K-
13

- CITOCOOHOCTH
pa3pabaThiBaTh
OTIepaTHBHBIE
TJIaHBI PabOTHI
MIEPBUYHBIX
MIPOU3BOICTBECH
HBIX
MoApa3IeICHUN,
COCTaBJICHUE
TEXHUYECKON
JIOKyMEHTAIIVH, a
TaKKe
YCTaHOBJIICHHOU
OTYETHOCTH TI0
YTBEPKAECHHBIM
bopmam

3.1. TexHONOTHYECKUE CBOMCTBA MEP3IIBIX TPYHTOB.

3.2. TexHomornuyeckue TMpoOLECCH  MEpepadOTKU
MEP3JIBIX TPYHTOB.
3.3. TexHomornyeckue OCOOCHHOCTH pa3pabOTKH

IPYHTa 3eMJICPOMHO-TPAHCIIOPTHBIMUA MAaIllMHAMHA B
3MUMHUX YCIIOBUSX.

3.4.Texnonornyeckne 0cOOCHHOCTH Pa3pabOTKK rPyHTa
3eMJICPOIHBIMU MAIlTUHAMY B 3UMHUX YCIOBHSIX.

3.5. Knaccuduxanus MEP3MBIX TPYHTOB.
TexHoIoTHYeCKHE OCOOCHHOCTH pPa3pabOTKH MEP3IBIX
TPYHTOB.

3.6.Meronpl 1O TPEAOXPAHCHUIO 3aMOPAKUBAHMSI
TPYHTOB.

3.7. MeToas! oTTauBaHUS MEP3IIBIX TPYHTOB.

3.8. Meronp! pa3paboTKu MEP3NBIX TPYHTOB.

3.9. TexHonormueckne OCOOCHHOCTH  yCTpoOiicTBa

MOTPY’KAEMbIX CBail B 3MMHHX YCIOBHSIX.
3.10. TexHonoruuecknue OCOOCHHOCTH YCTPOMCTBA
Ha6I/IBHBIX CBay B 3UMHUX YCIIOBUSIX.

1.
Texnonornuec
KHe
0COOEHHOCTH
nepepaboTKu
TpyHTa u
YCTpOMCTBa
CBalHBIX
¢dbyHIaMeHTOB
B CEBEPHBIX
YCIIOBHSIX

3.11. Metompt 3WMHET0 OeTOHMPOBaHUSA
(xmaccudmkanys, 00IacTh MPUMEHEHHUS)
3.12. BeronupoBanue c HCIOJIb30BaHUEM

MPOTHBOMOPO3HBIX J0OABOK

3.13. bezoborpeBHBIE METOABI 3UMHETO OETOHUPOBAHUS
3.14. OOGorpeBHBIE METOJBI 3MUMHETO OETOHHPOBAHUSI
(97EKTPOIIPOTPEB, M UHAYKIIMOHHEIH MTPOTPEB)

3.15. OOGorpeBHBIE METOJBI 3UMHETO OETOHMPOBAHMS
(KOHTaKTHBIN, HHPPAKPACHBI M KOHBEKTHBHBIH )

3.16. Crioco0Onl pa3orpeBa OCTOHHBIX CMECEH B 3UMHUX
YCIIOBHSIX.

3.17.0co0eHHOCTH HCIOJIBb30BAaHUs HArpeBaTEIbLHOTO
MPOBOJIA ITPH 3UMHEM OETOHUPOBAHUH.

3.18. KameHnHble pabOTHI METOIOM 3aMOPaKUBAHHS.
3.19.KameHHBIC paboTsl c MCTIOJIb30BaHUEM
MPOTUBOMOPO3HBIX J100ABOK.

3.20. O6orpeBHBIC METOIBI KAMESHHOM KT IKH.
3.21.0co0eHHOCTH MOHTaXHBIX pabOT B YCIOBHAX
Cesepa.

2. TexHoaoru
YeCcKHe
0COOEHHOCTH
YCTPOMCTBa
HECyUX |
orpaxkjaro
IUX

KOHCTPYK

1147071 B
CEBEPHBIX
YCIIOBUSIX
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3. Onucanne nNokasaresjeil M KpUTEPHEB OLCHUBAHNS KOMIIETCHIUH

Iloka3zaTenu Onenka Kpurtepun
3HATE: 3HaeT COCTaB W TIOPSJIOK
(T1K-3): pa3paboTKu MPOEKTHOM u
— COCTaB M TIOPANOK pa3padOTKM IPOEKTHOM U padoueii AOKyMCHTAllnH,
paBoueit TOKyMEHTALIH; TEXHOJIOTHYECKHUE TPOIECCHl U
—  CTaHAapThl ¥ Jpyrie HOPMATHUBHBIC TOKYMEHTBI, Hay4HO-TCXHUYCCKYIO
UCIIOJIb3yeMbIe TpU  Pa3paboOTKe MPOCKTOB JUIs uHpopmanuo lé) CTPOUTCIBCTBY
o . B ycmoBusix CeBepa, BiazeeT
( HKY;;:OBHH Cenepa; TEXHOJIOTHSIMH, METOIaMU
—  TEXHOJOTHMYECKHE  MpPOIECCHl  CTPOHMTEIHLHOTO AOBOZKH 1 OCBOCHHA
NPOU3BOJICTBA ISl CEBEPHBIX YCIOBHIA; Z:;I;Z?gggsﬁgﬂipom:g;?f;;Oi
({IK-13): 3auTeHo
= e momano e s ot
OTEUECTBEHHOMY H 3apy0eKHOMY OTIBITY p6 p
CTPOUTENECTBA B ycaoBusix Cesepa, Pa3pabaThIBACMBIX  TIPOCKTOB H
YMerh: TEXHHUYCCKOU JOKYMCHTAIH
([TK-3): 3a/1aHHIO, CTaHIapTam,
TEXHHYECKUM  YCIOBHSAM  C
~  KOHTPOIMPOBATH COOTBETCTBHE pa3pabaTbIBaeMbIX yuETOM HayUHO-TeXHHUECKOT
IPOEKTOB M TEXHUYECKOIH TOKYMEHTAIUH 33TaHUIO, HH(OPMALHH, OTCUCCTBOHHOTO 1
CTaHaapraM, TEXHUYECKUM YCIOBUAM U JPYTUM 3apyGEKHOTO OLBITA
HOpPMaTHBHBIM JIOKyMeHTaM B ycinoBusax Cesepa; CTPOMTSNECTER B YCIOBHAX
(TTK-8): Cegepa.
—  OCBauWBaTh TEXHOJIOTHYECKUE MPOIIECCHI He smaeT coCTaP H TODAZOK
CTPOUTENILHOTO MTPOU3BOJICTBA B yciaoBusax CeBepa; paspaboTkn poeKTHOH "
(TTK-13): pabouei JIOKyMEHTAIIUH,
—  HCIIOJIb30BaTh HAYYHO-TEXHUUYECKYIO HH(OpMALHIO, TEXHOJIOTHUECKUE TIPOLICCCH M
OTEUYECTBEHHBII U 3apyOEKHBIH OTBIT HAYYHO-TEXHHUECKYTO
CTPOUTENIECTBA B CEBEPHBIX YCIOBHSX; HHOOPMAIIMIO TIO CTPOUTENBCTRY
BHaHeT_I’: B ycrnoBusix CeBepa, HE BiaJeeT
(TIK-3): TEXHOJIOTHSIMH, METOAAaMH
— CIIOCOOHOCTBIO KOHTPOJIMPOBATH COOTBETCTBHE OBOIKH - OCBOCHHSI
pa3pabaTbIBaeMbIX MPOEKTOB ¥ TEXHHYECKOU TeXHONOIHUCCKIX HPOIECCOB
JOKYMEHTAIMH 33/IaHAI0, CTAHAAPTaM, TEXHUIECKHM | HezauTeHo CTPOMTEILHOTO MPOM3BOJCTBA B

YCJIOBUAM U APYTUM HOPMATHBHBIM JOKYMCHTAM JIJIA
CCBCPHBIX PCTUOHOB.

(IIK-8):

- TCXHOJIOTUAMH, METOJaMH HOOBOAKHM H OCBOCHHA
TEXHOJIOI'MYECKUX IIpoLecCCoB CTPOUTECIILHOT'O
MMpOU3BOJACTBA B YCIIOBUAX CeBepa.

(I1IK-13):

- MeTOIIHKOfI IMoucCKa MW CUCTEMATHU3allMUd HAY4YHO-
TEXHUYECKOW MH(POPMAILIUK 110 OTEYECTBCHHOMY H
3apy0eKHOMY OIBITY CTPOUTENIbCTBA B YCIIOBHUSX
Cesepa.

CEBEpHBIX  YCIOBHSX, M  HE
crocoOeH KOHTPOJIMPOBATh
COOTBETCTBHE pa3padaThIBAEMbIX
MIPOEKTOB u TEXHUUECKON
JOKYMCHTAaIlN 3a1aHHIO,
CTaHJapTaM, TEXHUYECKUM
YCIOBHUSAM C Y4YETOM Hay4dHO-
TEXHUYECKOH UH(POPMAIIH,
OTEYECTBEHHOI'0 U 3apyOexHOro
OTbITa CTPOUTENHCTBA B
ycnoBusix Cesepa.

4.MeToanueckue MaTepuabl, ONpee/siiole Npoueaypbl OeHMBAHUS 3HAHMIA,

yMeHHﬁ, HABBIKOB M OIIbITA A€ATECJIBbHOCTH

Huctunnmuna OT/.B.02 Texnomornyeckue OCOOEHHOCTH CTPOUTENBCTBA B YCIIOBHUSX
CeBepa HampaBjeHa Ha O3HAKOMJIEHHE C OCOOCHHOCTSMH TEXHOJOIMUECKHX MPOIECCOB
CTPOUTEIBHOIO TPOU3BOJCTBA B CEBEPHBIX YCIOBUAX W MNEPEIOBBIMH CTPOUTEIBHBIMU

TCXHOJIOTHUAMHU 3UMHUX pa60T

Nzyuenne muctmmumHabl®T/I.B.02 TexHonorndeckue OCOOEHHOCTH CTPOWTEIBCTBA B

ycnoBusix CeBepa npenycMaTpuBaeT:
— Jlexinm;
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— [IpakTHueckue 3aHsATHS;
- CamocrosTenbHyo paboTy;
— 3auér.

B xonme ocBoenus pazmena 1 «TexHomorndeckne OCOOCHHOCTH NEpepadOTKU TPyHTa M
yCTpOMCTBa CBaHBIX (PYHIAMEHTOB B CEBEPHBIX YCIOBHUSIX» PACCMATPUBAIOTCS BOIPOCHI
NPOM3BOJICTBA 3E€MIIIHBIX paboT B 3uMHee Bpems. Pasznmen 2 «TexHonoruyeckne OCOOCHHOCTH
YCTPOMCTBA HECYIIUX W OrPAXKIAIOMIMX KOHCTPYKIMM B CEBEPHBIX YCIOBHUSX» HAmpaBieH Ha
U3y4yeHHEe OCOOCHHOCTEH MPOM3BOJCTBA KAMEHHBIX, OETOHHBIX M MOHTAXHBIX paboT mpHu
OTpHULATENIbHBIX TEMIIEpaTypax.

OBnazieHre KIIOYEBBIMH MOHATUAMHU Kypca SIBISETCS OCHOBOHM ISl TITyOOKOTO MOHUMAaHHS
CYILIECTBA BEAYIIMX TEXHOJIOTMYECKUX IPOILIECCOB, METOJAMKH MX BBINOJHEHUS U ONTUMAIbHON
opranu3zanuu paboT Ha CTPOUTENHHOH MIomanke B yciaoBusax Cesepa.

[Ipn nonaroroBke K 3a4€Ty peKOMEHAyeTcs 0co0oe BHUMAaHHE YIEIUTh BOIPOCAM
CTPYKTYpPbl TEXHOJOIMYECKHMX IPOLIECCOB COBPEMEHHOIO CTPOMTEIBHOIO IPOM3BOJACTBA IIpU
UCIIOJIb30BAaHUM HOBBIX CTPOUTENBHBIX MaTEpUajJOB U KOHCTPYKIUH, a Takke CpelcTB
MEXaHU3AIHUH U IEPEIOBBIX TEXHOJOTUMN B CEBEPHBIX YCIOBUSIX.

B mpomecce mnpoBeneHus MNPaKTUYECKUX 3aHATHA TMPOMCXOMUT 3aKpEIUUICHHE 3HAHHM,
MOJIyYCHHBIX B MPOLIECCE JIEKIHA, (OPMHUPOBAHNE YMEHHI U HABBIKOB NMPAKTHYECKON pean3anuu
MOCTaBIIEHHBIX TEXHOJIOTUYECKUX 3a/1a4 C YUETOM CEBEPHBIX YCIOBHIA.

CamocrosaTenbHy0 paboTy HEOOXOJMMO HAYHMHATH C TEOPETUYECKOTO OCBOCHUS KIIFOUEBBIX
MOHITHUI Kypca, IPOpabOTKH METOAMYECKHUX YKa3aHUH MO BHIMOJTHEHUIO MPAKTUYECKUX 3aHSITHMA.

B mpouecce koHCydabTaMM € IpenoaaBareneM oOydaroluics AO0KEeH O0003HAaYMTh
BOIPOCHI, TEPMHUHBI, MATEPUAJIbl, KOTOPHIC BHI3BIBAIOT Y HETO 0COOBIE TPYIHOCTH.

PabGora c nuTeparypoil SBIISETCS BAKHEUITUM SJIEMEHTOM B TIOJYYCHUH 3HAHHHA TI0
muctuminae.  Ilpexxae Bcero, HEOOXOAMMO — BOCIOJIB30BAThCA — CIIUCKOM — PEKOMEHIYyeMOU
JUTEpPaTyphl 10 JAaHHOW TUCHUIUIMHE. JIOMOJHUTENIbHBIE CBEACHUS IO U3Yy4aeMbIM TEMaM MOKHO
HAlTH B IEPUOIUYECKON NIeUaTu U riaodanbHoi cetu HTepHeT.

[lo maHHOW AUCHMIUIMHE NPEIyCMOTPEHO NPOBEACHHE ayJUTOPHBIX 3aHATUN (B BUIE
JEKIMHA U MPAaKTUYECKUX 3aHATHUI) B COUYETaHUH C BHEAYAUTOPHON pabOTOM.

B mporiecce moaroroBku k 3a4€Ty, oOydaronirecs oOpamarTcs K TPOUIEHHOMY Y4eOHOMY
Mmatepuaiy. I[Ipy 3ToM OHM HE TOJIBKO 3aKPEIUIAIOT MOJIYYEHHBIE 3HAHUS, HO U MOJIY4YarOT HOBBIE.
[TonroroBka k 3auéTy BKJIIOYaeT B ce0s TpH dTana:

-caMoCTOsITeIbHAsA paboTa B TEUEHUE CEMECTPa;

-HETOCPEICTBEHHAs] MOJArOTOBKA B JHU, IpPEIUIECTBYIOUIME 3auéTy, MO TeMaM Kypca ¢
BBISICHEHHEM BbI3BaBIINX HauOOJbIINE TPYAHOCTH BOIIPOCOB Y MPETIO1aBaTENs;

-IIOJrOTOBKA OTBETA Ha BOIIPOCHI K 3a4ETY.

JIuteparypa A MOJATOTOBKH K 3aueTy peKOMEHIyeTcs MpernojaBareneM, JM00 yka3aHa B
yueOHO-MeToIn4ecKoM KoMIulekce. OCHOBHBIM HCTOYHUKOM IOATOTOBKM K 3a4€Ty SIBISIETCA
KOHCIEKT JIEKUUH, I7e y4eOHBbI MaTepuas JaeTcs B CHUCTEMaTU3MpPOBAaHHOM BHJIE, OCHOBHBIE
MOJIOKEHUS €ro JAETAIU3UPYIOTCS, MOAKPEIUIAIOTCS COBPEMEHHBIMU (hakTaMH M HH(pOpMaIMeH,
KOTOphlE B CHJIy HOBHM3HBI HE BOLLIM B ONMYyOJIMKOBaHHbIE II€YaTHbIE HCTOYHUKU. B Xxone
HNOJArOTOBKM K 3a4€Ty CTyAE€HTaM HEe0oOXoauMmo oOpamiaTh BHMMaHHE HE CTOJIBKO Ha YpPOBEHb
3alIOMUHaHMs, CKOJIbKO Ha INIyOMHY MOHUMaHUS U3JIaraéMbIX pooOJieM.

3auéT mNpoBOAATCA IO BOIPOCaM, OXBAaTBHIBAIOIIMM BeCh NPOHAECHHBIM Marepuan. Ilo
OKOHYAaHUU OTBETa IPENOoJaBaTelb MOXET 33JaTh CTYAEHTY OMOJHUTENbHbIE M YTOUYHSIOLIUE
Bonpocel. Ha moaroroBky orBera 1o BompocaMm 3adéra CTyaeHTy naercs 30 MUHYT.
[TonoxxuTenbHBIM TaKke OyIeT CTpeMJIeHHWEe CTYACHTa HW3JI0KUTh pazIU4Hble TOYKH 3PEHHUs Ha
paccmaTpuBaemMylo npobiemy. Pe3ynbraTsl 3a4éTta 00BBIAIOTCS 00yUarOIEeMycsl IOCIe OKOHYAHUS
OTBETa B JICHb CJIAUH.
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IIpunoxenue 2
AHHOTANMUA
padoyeil NporpaMMbl JUCHUILTHHBI
TexHooru4eckue 0COOEHHOCTH CTPOUTEILCTBA B ycjaoBusaxX CeBepa

1. Heab u 33124y AUCHUTLIHHBI

[lenbto M3y4eHMs] JUCUMIUIMHBI  SIBISETCS: OCBOEHHE METOAOB  BBINOJIHEHHUS  BEAYIIMX
TEXHOJIOTMYECKUX IPOLECCOB € IMPUMEHEHHEM COBPEMEHHBIX CTPOUTEIBHBIX TEXHOJIOTHIA,
3(QPEKTUBHBIX  CTPOUTENBHBIX MAaTePHATIOB W  KOHCTPYKIMH, TEXHUYECKHX CPEICTB
MeXaHM3alMK U PallMOHAILHOM OpraHu3aluu Tpyaa padbouux B ycnosusx Cesepa.

3az[aqel71 M3Y4YCHHUA AUCHMIUIMHBL SBJISICTCS. (bOpMI/IpOBaHI/Ie KOMHCTGHHHﬁ, a TaKXE H3YUCHUC
TCXHOJIOTUYCCKUX IPOHCCCOB CTPOUTCIIBHOTO IMPOU3BOACTBA B CCBCPHBLIX  YCJIOBUAX,
O3HAaKOMIJICHHUE C IIPOTIPE€CCUBHBIMU TEXHOJOIMAMU CTPOUTCIIBHOTO IIPOM3BOJACTBA Ha baze
COBPCMCHHBIX CTPOUTCIIbHBIX MATCPHUAJIOB, MallIUH U MCXaHU3MOB.

2. CTpyKTypa IHCHHUIIHHBI

2.1 PacmpeneneHue TPYIOSMKOCTH TIO0 OTICIBbHBIM BHJIAM Yy4YeOHBIX 3aHSATHH, BKIFOYAs
caMocTosTeNbHYI0 padoty: JIk- 8 yacos; [13 — 6 wacos; CP -54 yacos.

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTABIISIET /2 yaca, 2 3a4€THBIX €IUHHIIBI

2.2 OCHOBHbIE pa3/ieJibl JUCIUILIMHBI:

1.- Texnonoruyecknue 0cCOOGHHOCTH MEPepadOTKHU IPyHTA U YCTPOICTBA CBAHBIX (PYHIAMEHTOB B
CEBEPHBIX YCIOBHSIX
2. - TexHonorunueckue OCOOEHHOCTH YCTPOWCTBA HECYIIMX M OTPaXXJAIOUIMX KOHCTPYKIUH B
CEBEPHBIX YCIOBHSIX

3. Illlanupyemble pe3ybTaThbl 00yUeHUsl (MepeyeHb KOMMeTeHIHii)

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (pOpMUPOBAaHHUE CIIETYIONINX KOMITETEHIIMHA:

[1K-3 - cmocoOHOCTh TPOBOAMTH MPEIBAPUTEIBHOE TEXHUKO-DKOHOMHYECKOE OO0OCHOBAHHE
NPOEKTHBIX peIIeHuH, pa3pabaThiBaTh MPOEKTHYIO M PabOUYyI0 TEXHUUYECKYIO JOKYMEHTAIHIO,
0(QOpMIISITh 3aKOHUYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE pabOThl, KOHTPOJIUPOBATh COOTBETCTBUE
pa3pabaTblBa€MbIX IPOEKTOB M TEXHUYECKOM JOKYMEHTAllMM 3aJaHUI0, CTaHAapTaM,
TEXHUYECKUM YCIIOBHUSM H JPYTUM HOPMATHBHBIM IOKyMEHTaM;

[1K-8- BnageHHe TEXHOJIOTUSMH, METOJIAMH JIOBOJKU M OCBOEHHS TEXHOJIOTMYECKHX IPOIIECCOB
CTPOUTENILHOTO  TNPOU3BOJICTBA, JKCIUTyaTallud, OOCITY)KUBaHUS 3[0aHHUM, COOPYXEHUI,
WH)KEHEPHBIX CUCTEM, NPOU3BOJACTBA CTPOUTENBHBIX MaTEpHANOB, M3AEIMA M KOHCTPYKLUH,
MaIIvH U 000pyIOBaHUS;

[1K-13 3HaHueM HayyHO-TEXHUYECKOM HMH(OpMAIMM, OTEYECTBEHHOTO M 3apyO0eKHOTO OmbITa IO
MPOQIITIO TSI TEIIBHOCTH

4. Bua npoMesKyTOYHOM aTTecTalum: 3a4€T
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IIpunoxenue 3

Ilpomoxkon o 0ononneHuAX u U3MEHEHUAX 8 pabdoueil npozpamme
Ha 20 -20 __ yuebnwlii 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,
(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IMpunoxenued

®OHJA ONEHOYHbBIX CPEACTB AJId TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue GoHIA OLIEHOUYHBIX CPECTB (ACNOPT)

Ne
KoMmeren DJIeMeHT Pasznen ®OC
KOMIIETEHINH
00707
- CmocoOHOCTh  MPOBOAMTH | 1. TexHoMOrN4YeCKue ocobeHHocTU | Bonpocwl
npeBapUTEIbHOE TEXHUKO- | mepepabOTKU IPyHTa M YCTPOUCTBA CBAWHBIX | 0715
9KOHOMHYECKOE O00OCHOBaHME | (YHAaMEHTOB B CEBEPHBIX YCIOBHUIX cobecedosa
MPOCKTHBIX pelieHuH, HUs
pa3pabaTeiBaTh NPOEKTHYI U | 2. TexHoIOrmueckre 0COOEHHOCTH 113,
pabouyto TEXHHUYECKYIO | yCTPOMCTBA HECYIINX M OTPaXKIAOIINX 80NPOCHI
JOKyMEHTallulo,  O(GOPMIIATH | KOHCTPYKIMI B CEBEPHBIX YCIOBHAX onst
17K-3 3aKOHYCHHbBIE MPOCKTHO- cobecedosa
KOHCTPYKTOPCKHE paboThI, Husl
KOHTPOJIMPOBATh COOTBETCTBUE
pa3pabaThiBaeMbIX MPOEKTOB U
TEXHUYECKOW  JOKYMEHTAIU
3aJIaHUIo, CTaHIapTaM,
TEXHHYECKAM  YCIOBHSIM U
JPYTUM HOPMATUBHBIM
JIOKYMEHTaM
- BJaaeHUe TexHomorusmu, | 1. TexHonornyeckue ocobeHHocTH | Bonpocsi
METOJIaMHU JIOBOJIKH U | nepepabOTKU IPYHTA U YCTPOMCTBA CBAWHBIX | 015
OCBOCHHSI  TEXHOJOTMYECKUX | (DYHAMEHTOB B CEBEPHBIX YCIOBHUAX cobecedosa
MPOIIECCOB CTPOUTEIILHOIO HUsl
MPOM3BOICTBA, JKCILTyaTaluu, | 2. TeXHOIOTHYeCKHuE 0OCOOEHHOCTH 113,
TIK-8 00CITy)KUBaHUS 3IaHHH, | YCTPONUCTBA HECYIUX U OTPAXKAAIOIIHX 80NPOCH
COOPYKE€HHMH,  HMHXXEHEPHBIX | KOHCTPYKIHI B CEBEPHBIX YCIOBHUIX ons
CHUCTEM, MPOM3BOICTBA cobecedosa
CTPOHUTEIILHBIX ~ MaTepHalioB, Husl
U3IETUd U KOHCTPYKUUH,
MaIlluH U 000PYIOBaHHUS
- 3HAHUE HAY4YHO-TeXHU4eckou | 1. TexHoIorn4YecKue ocobeHHOCTH | Bonpocwl
UHGOPMAIUH, OTEYSCTBEHHOTO | TepepabOTKU IPYHTA U YCTPOMCTBA CBAWHBIX | 015
U 3apy0eKHOro ombiTa 1O | ()YHJAMEHTOB B CEBEPHBIX YCIOBHUAX cobecedosa
POQUIIIO IEATSIIEHOCTH HUsl
TIK-13 2. TeXHOJIOrnYeCKUEe OCOOCHHOCTH 113,
YCTPOMCTBA HECYIIMX M OTPaXkIAOIINX 80NPOCUL
KOHCTPYKIIUI B CEBEPHBIX YCIOBHUSIX ons
cobecedosa
Husl
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2. Onucanne NoKasaresjieidl 1 KpUTEPHEB OLCHUBAHUSI KOMIIETCHIIUI

IlokazaTenu Onenka Kpurepun
3HATD: 3Haer TEXHOJIOTHUECKUE
ITK-3: MIPOIIECCHI u Hay4YHO-
— COCTaB U MOPSAAOK Pa3pabOTKH MPOEKTHOH U paboueit TEXHIYECKYIO  HH(OPMALIIO
JOKyMEHTALUH; M0 CTPOUTEIBCTBY B YCIIOBUSIX
—  CTaHAapThl W JpPYrde HOPMATHBHBIE JOKYMEHTHI, Cesepa, BIajicer
UCIIONb3yeEMbIE MHpPH  pa3pabOTKE MNPOEKTOB  JJIs TEXHOIOI'MAMH, MeTOaMM
ycnosuit Cesepa; JIOBOJIKH u OCBOCHUS
TIK-8: TEXHOJIOTHYECKUX TPOIIECCOB
—  TEXHOJOTHYECKUC MIPOIIECCHI CTPOUTEIHLHOTO CTPOUTEIILHOTO HPOU3BONCTBA
MIPOU3BOICTBA JJIsI CEBEPHBIX YCIOBUH; B CCBCPHBIX  yCIOBIAX, H
TIK-13: 3a4TEHO CIIOCOOCH ~ KOHTPOJUPOBAThH
—  HAayYHO-TEXHHYECKYIO HH(OPMAIIHIO IO COOTBCTCTBHC
OTCYECTBCHHOMY H 3apyOeKHOMY OIBITY paspabaThBaeMBIX TIPOCKTOB
CTPOHUTEILCTBA B yclIoBUsX CeBepa, 1 TexHuHeCKOn
VMern: JIOKYMEHTAIUH 3aJIaHMIO,
TIK-3: CTaHJApTaM, TEXHUYCCKUM
— KOHTpPOJIUPOBATh COOTBETCTBHE pPa3padaThIBACMBIX i]eczgfi:i;ﬁ yqe;}?go;{;zzig
MPOCKTOB M TEXHUYECKOW TOKYMEHTAIUM 3a/IaHUIO, OTEUCCTREHHOMO I;
CTaHJapTaM, TEXHUYECKUM YCIOBUSAM M JPYTUM
HOPMATUBHBIM JIOKYMEeHTaM B ycioBusix Cesepa, 3apyoexHoro oriBITa
TIK-8:" CTPOUTEIILCTBA B  YCJIOBHUSAX
— 0CBaMBaTh TEXHOJIOTMYECKUE MIPOIIECCHI EIZBCEEAGT .
CTPOHUTEIILHOIO MPOU3BOCTBA B yciaoBusx Cesepa;
TIK-13: MPOIIECCHI u HAYYHO-
—  HCIOJB30BaTh HAYYHO-TEXHUYECCKYIO HH(OPMAIIHIO, Eixffq:;:g;ObCTBHH?ng;;;;}g
OTCYECTBCHHBIN U 3apYOCIKHBIN OTBIT CTPOUTEIILCTBA CeBeI:l:a, He YBY -
B ceB.ep HbIX yCIIOBHX, TEXHOJIOTHSIMH, METOJIAMH
g;ag?n" JIOBOJIKH u OCBOEHUA
e TEXHOJIOTHUYECKUX TPOLECCOB
— CIHOCOOHOCTBIO KOHTPOJIUPOBATH COOTBETCTBHE CTPOMTENBHOrO MPOH3BOACTRA
pa3padaThiBaeMbIX IPOCKTOB M TEXHUYESCKON B CEBEDHBIX YCTOBUSX, H HE
JIOKYMEHTAIIUH 33JJaHUI0, CTaHAapTaM, TEXHUICCKHM COCOGEH  KOHTPOIHPOBATH
YCJIOBHUSIM U IPYTUM HOPMATUBHBIM JOKYMEHTaM IS HE€3aYTCHO COOTBETCTRHE
Ce_BepHHX PCTHOHOB. pa3pabaThiBaeMbIX IPOCKTOB
TIK-8: u TEXHUYECKOU
— TEXHOJIOTHSMHU, METOJaMH JIOBOJAKH W OCBOCHHS JIOKYMEHTALIHH 3a[aHHIO,
TEXHOJIOTHUECKUX MIPOIIECCOB CTPOUTEIBHOTO cTamapTam, TeXHIYECKIM
npou3BojIcTBa B ycnoBusx Cesepa. YCAOBHAM € y4&TOM HAYTHO-
1IK-13: 5 TeXHUYECKOH  uH(pOopmanuwy,
— METOJUKOM TIOWCKa W CHCTEMAaTH3aliil Hay4dHO- OTE€YeCTBEeHHOrO i
TEXHMYECKOW HMH(OPMALMU IO OTCUSCTBCHHOMY U 3apy6eKHOrO OIILITA

3apyO0e)KHOMY OTBITY CTPOUTEILCTBA B YCIIOBUAX
Cesepa.

CTPOUTENLCTBA B  YCIIOBHSAX
Cesepa.
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[lporpamma coctaBieHa B COOTBETCTBHM C  (peCPAIBHBIM  TOCYIapPCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHusi 1Mo HampasieHuto noaroroBku 08.03.01
CtpoutenbctBo OT «12» mapta 20151, Ne 201

st Haoopa 2014 roaa: u yueoHbiM tiianoM @I'BOY BO «bpl'Y» mist 3a0uH0# hopMbl 00yUeHuUs
oT «03» utonst 2018r. Ne 413

IIporpammy cocraBuia:

Insaxtuna T.®., 10LIEHT, K.T.H.

Pabouas mporpamma paccMoTpeHa U yTBepkaeHa Ha 3aceqanuu kapeapsl CKuTC
oT «17» nexabps12018 r., mpoTokos Ne 6

3aeayromuii kadenpoit CKuTC Kosanenko I'.B.
COT'JTIACOBAHO:

3aBenyromnuii Beimyckaromnieit kageapoir CKuTC Kosanenko I'.B.
Hupexrop OUOIMOTEKH T.®. CotHuK

Pabouyas nporpamma ogobpena meroandeckoit komuccuein UCD
oT «20» nexabpa2018 r., nmporokon Ne 4

[Tpencenarens meroanueckoit komuccuu MCO [Ieperomunna JI.B.
COT'JTACOBAHO:

Hauvanbauk

yu4e0HO-METOINYECKOTO YIIPABICHUS I'.I1. Hexeen

Perucrpanuonnsiii Ne
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