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1. Leas, 3a1a4n ¥ NJIAHUPYeMble pe3yJIbTAThl 00yYeHHs M0 TUCHUILINHE

[leapto  OCBOGHMS  JUCHUMILIMHBI "TemmocHaOXeHrue  OOBEKTOB  KWIIHIIHO-
KOMMYHAJIBHOTO XO3siiicTBa" siBisieTcs (OpMUPOBAaHUE Yy OOYyYaromerocs: KOMIETEHIMH AJis
3¢ (HEeKTUBHOTO TPEIOCTAaBICHUS OBITOBHIM M KOMMYHAQJIBHBIM TOTPEOUTENIM  yCIyT
TEIUIOCHAOXKEHUS ¢ 00ECTIeueHNEM 3a/IaHHBIX MapaMEeTPOB MUKPOKINMATA MOMEIICHUN KUIIBIX
¥ KOMMYHAJIbHBIX O0BEKTOB, COOTBETCTBYIOIINX THTUEHUYECKUM YCIOBUSM NMPEOBIBAHUS B HUX
JIOAEH MITN/U TEXHOJIOTUYECKUM YCIOBHSIM ISl XO3HCTBEHHOW U MHOU JAESITEIbHOCTH.

3amaun  OCBOCHHS JAMCLUMIUIMHBI HaNpaBlieHbl Ha TMOJyY€HHE KOMIIETEHIMM 110
BBITIOJTHEHUIO ~ CIY)KEOHBIX  OOS3aHHOCTEH MO  OpPraHM3allMOHHO-YIIPABICHYECKON |
CEPBHUCHO-IKCIUTYaTallMOHHON ACSITEIbHOCTUA ¢ 00ecrieueHrneM TpeOOBaHUN TOCYIapCTBEHHOTO
CTaHJapTa MPEJOCTABICHUS YCIyr TEIJIOCHA0KEHUsI IO TEXHUYECKMM HOpMaTUBaM U
COJIEP’KAHUIO BHYTPUJIOMOBOI CHCTEMbI MH)KEHEPHO-TEXHUYECKOTO OOECIEUEHUs] C YYETOM
HEOOXOJUMOCTH 3HEPro- U pecypcocOepekeHUs, NPUMEHEHHUS COBPEMEHHBIX MaTepHalloB,
00Opy/IOBaHUSI U TEXHOJOTUH PEKOHCTPYKIMH, MOJEPHU3AIMA U PEMOHTA, IPU COOIIOACHUN
IpaBWJI TEXHUKH OE30MaCHOCTH, MPOU3BOJACTBEHHOW CaHUTApUU, MOKAPHOM OE30MACHOCTH,
HKOJIOTU-YECKON O€30MacHOCTH.

Komnerenuuu, QopMupyeMbie y o0Oydaronuxcsi, 3alIaHUPOBAHHBIE pE3YyJbTaThl
00y4eHUs MO JTUCLUUILUIMHE, COOTHECEHHBIC C MHANKATOPaAMU JOCTHUKEHUS KOMITCTCHITUH:

Kon u HanmeHoBaHue Kon n HaumeHoBanue 3aruIaHupOBaHHbIE PE3YIbTAThl 00yUEHHUS
KOMIIETECHIIH WH/IMKATOPA TOCTHKCHHUS 10 AMCUUIUINHE (3HATh, YMETh, BIIA/ICTh)
KOMIIETEHIINU
[Ipodeccnonansubie kommnerenuu (I1K)
ITK-4 Criocoben I1IK-4.1 ITpoBoaut 3nams:
pa3pabarTbIBaTh KOJIMYECTBEHHBIN U obecrieyeHne CHIDKEHUS TEKYIIIX
MEPONPUATHS 10 SHEPTO- U | KAYECTBEHHBIN aHAJIN3 JaHHBIX |IKCILTyaTallMOHHBIX PACXOA0B Ha MOJIepKaHUE
pecypcocOepexeHuIo Ha 00 oObemax MmoTpedsieHnss  [cUCTeMbl KOHTpOJIS, y4yeTa U yIpaBICHUs
oobexTax KKX KOMMYHAJIBHBIX PECYpCcOB  |mOTpeOIeHneM KOMMYHAJIBHBIX PECYPCOB
Ymems:

IIPOBOANTH KOJMYECTBEHHBIM M KauECTBEHHBIN
aHaJIW3 JaHHbIX 00 oO0bemax moTpedsieHus
KOMMYHAaJIbHBIX PECYPCOB 10 TEIIIOCHA0KEHUIO
00bekToB JKKX, mporuo3npoBarh nepcreKTUBbI
UX TOTpeOIeHUS

Braoemeo:
HABBLIKOM KOJIMYECTBEHHOTO M KAaYE€CTBEHHOTO
aHaIM3a JTAHHBIX 00 o0Bemax

TertonotTpednenus Ha oobekTax KKX




IIK-3 Cnocoben
y4acTBOBATh B OMIEPATUBHOM
YIPaBJICHUH JIEATETLHOCTHIO

CTPYKTYPHBIX
noapasznaenennii JKKX

IIK-3 .1 O6ocHOBEIBaEeT
MIPUHLIUIBI B3AUMOAECHCTBUS
CTPYKTYPHBIX TIOJIpa3aciicHUI
OpraHu3aIuu

3name:

yCTaB YOpPABISIIOLIEH OpraHu3alMd B YacTu
NESATEILHOCTBIO CTPYKTYPHBIX MOApa3aeieHUuN
KKX

Ymemn:

o0ecrieunBaTh B3aUMOJICHCTBUSL CTPYKTYPHBIX
NoIpa3/ieJIieHUd OpraHUu3alluK JUIsl COKpaICHUS
BPEMEHHU IIPEKPAIICHUS M0Ja4l KOMMYHaIbHBIX
peCcypcoB MOTPEOUTENSIM 3a CUET JIOKATU3AIMH
HEHCIIPAaBHOCTU B HWHKEHEPHBIX CHCTEMax U

o0opymoBaHun

Bnaoemn:

HaBBIKAMH  OOECIIEYEHHMS  B3aUMOJECHCTBHUS
CTPYKTYPHBIX IOJpa3JCICHUd OpraHu3aluu
JUIS  COKpAIllEHHS BPEMEHH  IPEKPalICHHSI
nojaun KOMMYHaJIbHBIX pecypcoB
noTpeduTenssM  3a  CYeT  JIOKQJIW3aluu

HCUCIIPABHOCTH B HWHIXCHCPHLIX CHUCTCMAX U

AANnvTADaTTII

T1K-4 Criocoben
pa3palaTbIBaTh
MEPOIPHUATHA 110 DHEPIO- U

pecypcocOepekeHUIo Ha
oopexTax JKKX

[1K-4.2 Ilpennaraer
MEPOIPHSITHS 110 MOBBIIICHUIO
SKOHOMMHNYHOCTH HUCIIOJIb30BaHUA
KOMMYHAJIbHBIX PECYPCOB

3uame:

CITOCOOBI [TOBBIIIICHHS SKOHOMHYHOCTH
UCIIOJIb30BaHUSI KOMMYHAQJIBHBIX PECYPCOB IO
TemnocHa0xeHno 00beKToB JKKX

Ymems:

pa3palaThiBaTh MEPONPHUATHS IO JHEPro- H
PECYpPCOCOEPEKEHUIO TIPH  TEIUIOCHA0KCHHUH
00BexToB JKKX

Brnaoemw:

HaBBIKOM  BHECEHMs]  NPEUIOKEHHH 1O
MOBBIIIIEHUI0 YKOHOMHUYHOCTH HCIIOJIB30BaHUS

KOMMYHAIIbHBIX PECYPCOB IO TETJIOCHA0KEHHIO
a0rekToRr KKX

IIK-3 Cnocoben
y4acTBOBaTh B ONEPATUBHOM
yr[paBJ'IGHI/II/I NCATCIIBHOCTBIO

CTPYKTYPHBIX
noapaszaenennii JKKX

[1K-3 .2 Ananusupyer paboTy 1o
cbopy, 00paboTKe U aHAIHU3Y
nH(pOpMaLIUU O KauecTBe
NPEOCTaBIIEMBIX
KOMMYHQJIbHBIX PECYPCOB

3Hamo:
METOJIbI aHANIKU3a paboThl O cOOpy, 00padOTKeE
W aHanu3dy MHQOpMAlMM O  KadecTBe

PEOCTABISIEMBIX KOMMYHAJIBHBIX pPECypCOB
1o TertocHabxkeHnto 00bekToB KKX

Ymemn:

Kontpomposate paboty mo coopy, 00padboTke
W aHanu3ly UWHPOpMAIMM O  KauyecTBE
MPEIOCTABIIIEMBIX KOMMYHAIIBHBIX PECYPCOB
1o TeruiocHabkeHuto 00bekToB XKKX
Braoems:

HABBIKOM aHaJM3a JIEATEIbHOCTH CTPYKTYPHBIX
MOJIpa3/ICICHUN  YIIPABJISAIONICH OpraHU3aIiH
1o co6opy, 00paboTKe M aHAINU3Y UH(OPMAIIH O
KauecTBE TMPEAOCTABISIEMBIX KOMMYHAIBHBIX
pecypcoB 1o TerocHa0keHno 00bekToB JKKX




2. MecTo aucuuniaudbl B cTpykrype OIIOII

Hucnunnuna TemnocHabxxeHne 0OBEKTOB
OTHOCUTCA K 4acTH, (OPMUPYEMOM yYaCTHHUKAMU OOpa30BATENbHBIX OTHOIICHUN y4eOHOTO
1J1aHa no HamnpasyieHuto noArotoBku 13.03.01 TermnosHepreTuka u TEIIOTEXHUKA.

KUITNITHO-KOMMYHAJIBHOI'O XO0351CTBa

Kon
KOMIIETEHIIHU

[IpenmecTByromue TUCUUILIMHBI (MOTYJIN),
npaktuku, HUP, np.

[Tocnenyroiue AUCHUTIIMHBL (MOIYIH),
npaktuku, HUP, np.

VK-6

I'OCYAAPCTBEHHASA HUTOI'OBAZI
ATTECTALIUA

[ToaroroBka k mpoueaype 3alluThl U 3alIUTa
BBINYCKHOH KBAJTH(MHUKALMOHHON padOThI

YK-7

I'OCYIAPCTBEHHAZ HUTOI'OBAI
ATTECTALIUA

[ToaroroBka K mpolLeAype 3alluThl U 3alIUTa
BBIITYCKHOHN KBATM(HUKAIIMOHHON PaOOTHI

YK-5

I'OCYAAPCTBEHHASA HUTOI'OBAA
ATTECTALIUA

[TogroroBka k mpoueaype 3aluThl U 3alluTa
BBINYCKHOH KBAJTHGHUKALMOHHON padOThI

YK-3

I'OCYAAPCTBEHHASA HUTOI'OBAA
ATTECTALIUA

[ToaroroBka k mponeAype 3auluThl U 3allUTa
BBINYCKHOHN KBATH(MHUKAIHOHHONH padOTHI

YK-4

I'OCYIJAPCTBEHHAZ HUTOI'OBAI
ATTECTALIUA

[logroroBka Kk mpoueaype 3aliuThl U 3alUTa
BBIITYCKHOM KBaJTM(UKAIIMOHHON pabOTEI

VK-8

I'OCYJAPCTBEHHAS HUTOI'OBAA
ATTECTALIUA

[ToaroroBka K TpOIEAype 3aIIUTHI U 3aIlUTa
BBIMMYCKHOM KBaTHU(UKAIMOHHON pabOThI
[IponsBoicTBEHHAS IPAKTHKA (TIPEITATIIIOMHAS
IIPAKTHKA)

OIIK-4

I'OCYJJAPCTBEHHAS HUTOI'OBAA
ATTECTALIUA

[ToaroroBka k mporeAype 3aluThl U 3alluTa
BBINYCKHON KBAIM(MDUKAIIMOHHON PabOTEI

OIIK-5

I'OCYAAPCTBEHHAS HUTOI'OBA
ATTECTALIUA

[ToaroroBka k mporeAype 3aliuThl W 3allyTa
BBINYCKHOM KBAIM(DHUKAIIMOHHON PabOTEI

OIIK-3

I'OCYIAPCTBEHHAZ HUTOI'OBAI
ATTECTALIUA

[ToaroroBka Kk mpoueAaype 3aluThl U 3alluTa
BBIITYCKHOM KBaTH(MUKAIIMOHHON pPabOTEI

OIIK-1

I'OCYJAPCTBEHHAS HNUTOI'OBAS
ATTECTALIMA

[ToarotoBka K TpolEAype 3aIIUTHI W 3allUTa
BBIITYCKHOM KBATU(UKAIIMOHHON pPadOTEI




I'OCYIAPCTBEHHAZ
ATTECTALIAA

HNTOI'OBA

OIIK-2
[ToaroroBka k mporeAaype 3amiuThl W 3alluTa
BBIITYCKHOM KBaIM(UKAIMOHHON pPabOTEI
OIIK-2 TeopeTnyeckrue OCHOBBI TEIJIOTEXHUKHU
VK-6 [Ipon3BoaCcTBEHHAS MpaKkTHUKa
(’KcIIyaTalmoHHAas )
IIK-3 .1
DHeprocOepekKeHUE B TEIJIOIHEPICTHKE H
OITK-3 TEIJIOTEXHOJOI N
KoTtenpHbIE YCTaHOBKH M TAPOT€HEPATOPHI
TeopeTnyecKre OCHOBEL TCIIOTCXHUKHU
I'OCYAAPCTBEHHASA HUTOI'OBAA
ATTECTALIUA
VK-1 [ToaroroBka k mpoueaype 3auluThl U 3allUTa
BBIMYCKHOM KBaTN(UKAIMOHHON pabOThI
[IpounzBoacTBeHHAs MpaKTUKA (MTPEAAUILITIOMHAS
IIPAKTHKA)
I'OCYAAPCTBEHHASA HUTOI'OBAA
ATTECTALIUA
VK-2 [ToaroroBka k mpoueaype 3aluThl U 3alluTa
BBIMYCKHOM KBaTU(UKAIMOHHON pabOThI
[IpounzBoacTBeHHAs MpaKTUKA (MTPEAAUILITIOMHAS
IIPAKTHKA)
VK-8 [IpousBoacTBEHHAS MpaKkTHUKa
(9KCIUTyaTaliMOHHAS )
I1K-4.1
IIK-3 .2
I1K-4.2
I'OCYIJAPCTBEHHAZ HUTOI'OBAA
TK-1 ATTECTALIUA
[lTogroroBka Kk mpoueaype 3aliuThl U 3alUTa
BBIITYCKHOM KBaJTH(UKAIIMOHHON pPadOTEI
I'OCYAAPCTBEHHASA HUTOI'OBAA
TIK-2 ATTECTALIUA
[ToaroroBka k mporeAype 3amiuThl W 3alluTa
BBITYCKHOH KBaIU(PUKAIIMOHHON pabOTHI
I'OCYIJAPCTBEHHAZ HUTOI'OBAA
TIK-3 ATTECTALIUA
[ToaroroBka Kk mpoueaype 3auluThl U 3alUTa
BBIITYCKHOM KBaJTM(UKAIIMOHHON pPabOTEI
I'OCYIJAPCTBEHHAZ HUTOI'OBAA
ATTECTALIUA
[IK-4 [ToaroroBka Kk mpoueaype 3auluThl U 3alUTa
BBIITYCKHON KBaJIM()UKAIIMOHHOW paboThI
[IpouzBoacTBeHHAs MpaKTUKA (MTPEeAAUILIIOMHAs
MIPAKTHKA)
[IK-4 IIpousBoacTBEHHAsA MIPAKTHKA

(’KcmayaTaloHHast)




Jl71s1 OCBOGHUS JUCIMILTUHBI 00Yy4arOIUNCS JOKEH:

JucuumirHa OTHOCUTCA K BapuaTMBHOM dyactu jucuuiuinH bl ocHoBHO#M
o0Opa3oBaTeNbHON IPOrpaMMBbl IOATOTOBKY 0aKajJaBpOB IO MpOrpaMMe MOArOTOBKH OaKalaBpOB
«9nepreruka JKKX» HanpasieHus « Termno3HepreTuka v TENIOTEXHUKA.

3HaHUA, TOJIyYEHHBIE 10 OCBOEHUIO JUCLMIUIMHBL, HEOOXOJUMBI IPHU BBITOJIHEHUU
0axanaBpCKON BBITYCKHOW KBaJU(UKALMOHHOW paboOThI, a TAKKe MPOrpaMMbl MarkucTepCcKOi
OJATOTOBKH.

JucuunnuHa 0a3upyercs Ha CIEeIYIOINX IUCHUIUIMHAX

«IH)XKEHEpHOE  TEeOMETPUYECKOE  MOJCIHpOBaHUE»,  «TeopeTnyeckrue  OCHOBBI
TEIJIOTEXHUKN», «KOTelbHbIE YCTaHOBKM M MapOreHepaTopbl», «DHEpProcoepexeHue B
TEIJIO3HEPIeTUKE W TEIUIOTEXHOJIOTMH», NPOU3BOJACTBEHHOW MpakTuke. Jlius ocBoeHUs
JUCLHUIUIMHBL  (MOIYJIA) HEOOXOIUMBI KOMIIETCHLINM, 3HAaHMS, YMEHUS M HaBBIKU
oOyuatomierocs, cHOpPMUPOBAHHBIE JI0 OCBOCHMS JTUCHUMIUIMHBI (MOIYJsl) IMPH OCBOCHUHU
yKa3aHHBIX BbIlIe 0a30BbIX AUCHMIUIAH (cM. PI1/] yka3aHHbBIX Bblle Oa30BbIX TUCHUILINH).

3. CTpyKTypa U coaepkaHue TUCUMUILIMHBI

3.1.1 CTpykTypa IUCHHUILINHBI 110 04HOI opMe 00yueHHs

OO6m1ast TpyA0€MKOCTb JUCHMUIUIMHBI cocTaBisieT 9 3auetHbix(bie) enunull(sl) (3E), Bcero
324 wyacoB, U3 KOTOphIX 160 dYacoB cOCTaBlIIET KOHTakTHas paboTa 0O0ydaromnierocs ¢
npenojaBareyieM (3aHATUS JICKIMOHHOTO Tumna 48 dac., 3aHsATUS CEMHUHAPCKOTO THUIA
(mpakTHUYeCcKue, CEMUHAPCKUE 3aHATHS, JIa0OpaTOpHBIE pabOTHI U T.I.) 72 4ac., TPyNIOBBIE U
WHJUBUTyaJIbHbIE KOHCYJIbTaluK 2 vac., mpuem 3k3amena (KIIA), 3ageta ¢ onenkoii - 1 gac.,
camocTosTeNbHas padboTa ooyuatoierocs 112 gac, KOHTpoIb caMocTosiTenbHON padoTsl (KCP) -
4 gac. [IpakTuueckast mOAroOTOBKa MO BUIY MPO(ECCHOHATBLHOM NesATeIbHOCTH cocTaBiseT 184
yaca.

. Bcero Cemect
Bun yae6HO# paboTh YACOB P

7 8
OBIIAA TPYJOEMKOCTDb JUCHUITJINHBI 324 108 216
KOHTAKTHAA PABOTA OBYUYAIOIIEI'OCA
C ITPEIIOJAABATEJIEM, 160 45 115
B TOM YHCJIC:
Jlexnnonnslie 3auatus (JIex) 48 16 32
Jlaboparopusie 3ansTus (J1ao) 16 16
[Tpaktuueckue 3ansatus (Ip) 56 24 32
KoHTpoab caMocTosTenbHON pabOThl M MHASE KOHTaKTHAs 4 5 5
pabora (KCP)*
Koncynbranuu (Konc) 2 2
Koncynpramnuu, ciada u 3amura Kypcooro npoekra (KKIT) 32 32
KonrakTabie yacel Bo Bpems arrectanuu (KITA) 2 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA 112 8 84
(CPC):
[ToaroToBka K MpOMEKyTOUHOM aTTeCTallMu B hopMe: 52 35 17
(OK3aMeH, KYPCOBOii POCKT, 3a4€T C OLCHKO)
DOOPMA IMTPOMEXYTOUYHOUATTECTAILIMU Ok, KI1, DK KII




3.1.2 CTpykTypa IUCHHUILINHBI 110 32049HO0 (popme 00ydeHust

OO61ast TpyI0eMKOCTb TUCHUILTUHBI cocTaBiisieT 9 3aueTHbIX(bie) equnull(sl) (3E), Bcero
324 wyacoB, u3 KOTOphIX 37,5 4YacoB COCTaBsieT KOHTaKTHasi paboTa oOydaromierocs c¢
npenojasareyneM (3aHATHS JEKIHMOHHOro tuma 10 yac., 3aHATHS CEMUHApPCKOIO THIIA
(IpakTHYeCKue, CEMUHAPCKUE 3aHATHUSA, JAOOpaTOpHbIE padOThl U T.1.) 18 yac., rpynmoBbie U
WHIUBUyallbHbIe KOHCYJbTauuu 0 vac., mpuem skx3amena (KIIA), 3adera ¢ onenkoit - 1 yac.,
camocTosiTenbHass pabora obOydaromierocss 274,5 4dac, KOHTPOJIb CaMOCTOSITENIBHON paboThI
(KCP) - 6 wuac. IlpakThueckas MOATOTOBKa MO BUAY MNPO(EeCCHOHAIBHON AESITENbHOCTU
cocrasiser 292,5 yaca.

. Bcero Kypc
Bun yae6HO# paboThI HACOR
5

ObBLIAA TPYAOEMKOCTD INCHUTIJIMHBI 324 324
KOHTAKTHAX PABOTA ObYYAIOLIEI'OCS
C IIPEIIOJAABATEIJIEM, 37,5 37,5
B TOM UHUCJIE!
Jlexunonnsle 3ansaTus (Jlek) 10 10
JlaGopartopHsle 3ansTHs (J1ao) 4 4
ITpaktuyeckue 3ansatus (IIp) 14 14
KoHnTponb camocTosTenbHON pabOThl M MHAs KOHTaKTHAs 5 5
pabota (KCP)*
Koncynpranum, cnava u 3amura Kypcosoro npoekra (KKII) 5 5
KonTaktHbie yacsl Bo BpeMs attectanuu (KITA) 1,5 1,5
CAMOCTOATEJIbBHAA PABOTA ObYYAIOUIEI'OCH 274.5 2745
(CPC):
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTalluu B (hopMe: 12 12
(3a4eT C OLCHKOM, KYPCOBO# MPOCKT, IK3aMCH)
DOOPMA TTPOMEXYTOYHOMATTECTALINHN 3a0, Ok

3.2. Conep:kanue TUCHUILVIMHBI, CTPYKTYPHMPOBAaHHOE 110 pa3jejiaM U BUIaM 3aHATHI

PacnpeneiieHue Tpya0eMKOCTH = -
(B yacax) mo Buaam y4eOHOM padoThl, BK/JII0OYast = = : o
CPC < = |S =
o 2 = = o |5 =
= = X © ¥ e L |8 9
5} O 3 - = [ o
~ =t < 3 < - = <
o o a = > o ) s = s o = | =
= 5 = = = 5 = S 5 g = g z £ >§ 5 g
2| 9 S El&|E S |2 = 2 = > eS| BE|2°S
= E o Elg| vl e Rz 8 = = = =| F|E &
PaSJIeJ'H)I 8 g g = a i S é g S "‘g %E [} 2 < =) E =
o =
TVCLIUATUIMHBI = = s|E 5 @ g%585§§‘2 o gg § ig ;g;
bl
SIEE|Z2|Z|E|5520|5S g | Bl e%| & |Eg| 8|k
EElaal & o8 a5 X S 9 | = ) = ol = | &
= =R = E o RS c;:g S = = ) o | =
= ® E|l 2| a8 = S g & o = 2|2 2
= =l & = 2 = = |5 =
= E Sl ol ele |8 (&8 ¢ 2 & = ~|s 3
o) R QOIQ | = |w 8 S ES = ™ i~ 4 | = =
S [g°| =l =2le |E |§ S S - S =z |5 5
< = o | & o Q O e |le s
o =18 & R 3 o £
S
z |5 |= =/ & |=
O [
Pazgen 1. Cucremsl TeruiocHa0xeHus u 1udpossie nHGopMannonubie moaenu (LIMM) 3nanus
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3.3. TemaTnyeckuii MJIaH JeKIIHOHHBIX 3aHATHI
Homep pasnena TeMBI TeKIIMOHHEBIX 3aHATHHI Tpynoemkocre,
JACIIUIIIHHBI Jac.
Beenenune. OOmme cBeaeHus o TermocHaOxkeHun 00bekToB JKKX,
1 KJIacCU(UKALM CUCTEM TEIUIOCHAOKEHUs] M TOTpeOuTenell Tera. 2
TemnoTexHuuecKre OCHOBEI TEIIOCHAOKEHNS 3HaHNM.
MukpokiauMar TMOMeIIeHHus. TeriooOMeH 4YeloBeKa U YCIOBUS
KOM(MOpPTHOCTH. 3WMHHE W JIETHHUE PACUCTHBIC KIMMATHICCKUE
napaMmeTpsl sl CUCTeM o0ecrnedeHus MUKpokiumarta. [lotepu Termna
OTAIJTUBAEMBIMHA TIOMEIICHUAMH. TpeOoBaHMS K TEIUIO3aIUTHON
2 000JI04KE 3nanus. TpeOyeMble TEPMHUYECKUE COMPOTUBICHUS 2

OTpaXJAIOUINX KOHCTPYKIMH: HapyXHBIX CTEeH, OecdepiadyHbIX
NIEPEKPBITHM, YepAAUYHbIX ITOKPBI-TUH, IIEPEKPBITUN HaJ IIPOE3AaMHU U
HEOTAIVIMBAa€MbIMH IIOABAJIAMH, OKOH, OAQJKOHHBIX M HapyXKHBIX

BXOIHBIX IBEDEN.




TerutoBoii OastaHc TOMEIEHUH 3aHNA.

Pacuer OCHOBHBIX TEIUIONOTEPh YEPE3 OrpaXKIarolIue KOHCTPYKIUU.
[IpaBuna  oOmepa  HapyXHbBIX  orpaxaeHuid.  OmnpeneneHue
JOITIOJIHUTCIIbHBIX MOTEPhb. TGHJIO3anaTBI Ha HarpcBaHue
UHOUIBTPYIOIIETrocsd BO3AyXa. TemIonocTyraeHus OT OBITOBBIX U
MMPONU3BOACTBCHHBIX UCTOYHUKOB, OT COJIHCUHOU paguanuu. yIIeHBHaSI
TEIJI0Bas XapaKTEPUCTUKA TOMEIICHHUS.

Oromwrenne noMmentennii 00bekToB JKKX. CucreMsl BOASHOIO
ororuienus (CBO)

TpeboBanusi, mnpenbsBisgemble K cucremam otoruieHus (CO).
Knaccudpukanus CO. Mectable W neHTpanbHbie cuctembl. CO ¢
€CTECTBCHHOW M MCKYCCTBEHHOH IMpKyJsanue. OgHOTpyOHBIE U
nByxTpyoHbsie CO. Cxembr CO: BepTHKaJbHAsi U TOPU3OHTAIbHAS;
OJHOTpYOHas1, NBYXTpyOHas W OudmsipHas; ¢ BepXHEH M HWKHEH
pa3BOAKOW, TYNMHKOBasE W C TOMNYTHBIM JBW)KCHHEM  BOJIBL.
['paBUTAIIMOHHBIE CHCTEMBI OTOIICHUS, UX MPUHIUIHAIBLHBIE CXEMBI.
Bo160p 1 pasmenienue oronutenbHbIX npudopos (OIl) B momemenun.
[Tpucoenqunenne CBO  k  HapyXHBIM  TEIUIOBBIM  CETSM.
NHIURUIVATTRHEIE U KRANTUNHERIE TEMTORKIE TIVHKTRL

[TapoBoe, mapoBOAsIHOE, BO3IYLIHOE, Ta30BOE, AIIEKTPUUYECKOE
OTOILICHUE

Xapakrepuctuka cucreM. JlocTomHCTBa M HenocTtaTku. Cxembl U
yCTpPOMCTBO, 0COOEHHOCTH pacyeTa. KBapTupHas cucrema BO3AYIIHOTO
ororuieHus. ['azoBoe oToIIEHME. OJIEKTPUYECKHE OTONMTEIbHBIC
npuOopbl.  Mcnonp3oBaHME  TEIUIOBBIX  HAcOCOB B CHCTEMAax
DIIEKTPUYECKOrO OTOIICHHUS.

Jlyancroe ortorieHne. TEemIOHOCHTENN M CXEMbl CUCTEM IAHEIbHO-
JYy4UCTOro oToIUIeHus. TemnepaTypHas 00CTaHOBKA B TOMEIEHUU TPU
JYYUCTOM OTOIJIECHUM W CAHUTAPHO-TUTUEHUYECKHE HOPMATHBBI.
TemnooOMeH B TMOMENMIEHWH TPU TAHEIbHO-TyYUCTOM OTOIUICHUU.
Konctpykuuu mnaneneid. IloTosouyHble, HaANOJIbHBIE, CTEHOBBIE U
MOJOKOHHBIE naHenn. XapakTepucTUKa IIEYHOT' O OTOIIJICHHUS.
KoHCTpyKIuM OTONMUTENBbHBIX TMedeid. TOIIMBHUKHM, Ta30XO0Abl U
IbIMOBbIe  TpyOml  meueil.  [IpoTuBOmMOXKapHBIE  MEPONPUSTHS.
bBe30macHOCTh DKCIIIVATAIIMN CUCTEM OTOIIICHUS

BIM-texHonoruu — COBpPEeMEHHBIM TOIXOM K TPOCKTHPOBAHMIO,
CTPOUTEIBCTBY, SKCILTyaTalluu 3JaHUM

[Monsrtust LIUM — iudpoBas undopmanronHas Mmojaens, BIM — Building
Information Model / Modeling. lkana bsro-Puuapaca yposHeit
spenoctn BIM.  «Pasmepnoctn» u  BumeiBIM.  Ilonstue
[IapaMeTPUYECKOr0  MOJEIMPOBAaHUSA.  OJTambl  HMCIOJIb30BaHUSA
u(poBOro MPOTOTHIA 3AaHUS (COOpyKeHus, o0bekTa). TpeboBanus K
[IVM npu o6ocHoBanuu unBectutinii. [{UM «[IpoexTHas», 3aganue Ha
npoektupoBanue.Paznenenne 1AM no aucnuminHam M KOMIUIEKTam
MapoK 4epTeken. JleneHne apXuTEeKTYpHOW M CTPOUTEIBHON 4acTei
1M «lIpoextHas». [lenenne nnxenepnoit yuactu LIUM «lIpoekTHas»
0 MapKaM OCHOBHOTO KOMILJIEKTa pabounx uepTexeit

Coznanue LIUM «IIpoekTtHas» Ha ocHoBe [10 Revit




OO0mue NpUHIHUIBI MOCTpOeHHUsT Mojenu. HamomHenue OubOmmoTexn
Revit. TlocmenoBarenbHOCTh Hayana padOTHl MO AWCIMILTAHAM
«apXUTEKTOP-KOHCTPYKTOP-UHXKeHep». HazHaueHne ypoBHEH U CeTKU
CTpOUTENbHBIX oceil. [locnenoBaTenbHOCTh COOPKH KOHCTPYKTHBHBIX
sneMeHToB B [IMM 3manus. Kapkac, orpaxiaeHus, BuU3yalbHas U
¢dusnueckass ornenku. [loaroTroBka K TEIJIOTEXHHMUYECKUM pacueTaM.
3amanue reorpauuecKOro MEeCTOMOJIOKEHHUS. Y CIIOBHBIA M UCTUHHBIN
ceBep. Pa3zmelieHne mpocTpaHCTB U CO3[aHUE 30H. HEAOCTATKHU IMPHU
pacueTax Teronoreps. BeiGop 1 ycTaHOBKa OTONUTEIBHBIX MPUOOPOB.
Coznanue UHTEPbEPHBIX M OKCTEPhEPHBIX CIEH, OGOpMIICHHE
yepTexe, crennukanuii

Coznanne [IUM «CtpoutenbHas» u «KcruryaranuonHasy (O11M)
lenb um ocHoBa mua cozpanus UM «CrpoutensHas». ['pynna
uHopmanmonHoro  moaenupoBanus (ITMM) IITO. Ilopsgok
dbopMupoBaHKME TIEPEYHs 3aJaHUN Ha MPOU3BOJCTBO pabOT. YpOBHHU
COOJIOICHHSI TNTAHOBBIX CPOKOB BBITIONHEHUS 3ajaHuil. DopMupoBaHue
u coaepxanue LIUM «Vcnonautensuas». Llens u criocoObl co3gaHust
OLUM. UcnonwszoBanne DM nns ynpasnenus akruBamu. CoctaB
OLUM  akrtuBa. TpebGoBaHusi K COOCTBEHHBIM HOpMaTHUBaM
IKCITyaTUPYIOLIEH OpraHu3aly Mo pa3padoTKe M HCIOIb30BAHUIO
OUUM. CymHocTs mponecca ynpasieHuss uHpopmauuei. Ilonsarue
cpenst o6mux nanueix (CO/). TpeboBanus k CO/I.
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Temosoii pacuer CBO.

Onpenenenne TemioBod Momuocth CBO. TemnoBoil pacuer
OTONMMTENbHBIX NpuOOpoB. HoMmuHanbHas M pacyeTHas IUIOTHOCTh
TEIJIOBOTO TOTOKA OTOMUTENbHOro mpubopa. Cpennss Temmeparypa
BOJIbI B IpUOOpax oAHOTPYOHBIX U ABYXTpyOHBIX CBO. Onpenenenue
TEIJIOOTAAaYN TyOOIpPOBOJOB B nomemieHnH. OnpeneneHue MIomaan
HArpeBaTelbHOro NpUbopa B NOMENIECHUN
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I'unpasnuueckuit pacuer CBO Cratuueckoe, TMHaAMUYECKOE U MOJTHOE
nasineHue B Termonposopax CBO. EcrtecTBeHHOE LUPKYIALMOHHOE
nasieHue B TemnonpoBojax u OIl BepTUKaTbHBIX U FOPU30HTAIBHBIX
OoHOTPYOHBIX M ABYXTpyOHbIX CO. I'mapaBiauueckuil pacuer mo
yIETbHBIM JTUHEHHBIM MOTEpsM JaBieHus. BeiOop U pacyer riaBHOro
UPKYJISLUOHHOTO KoJiblla. Pacyer NBYXTPYyOHBIX CHCTEM OTOIICHMS.
Pacuer BerBell ropuszoHTanbHbIX JABYXTpyOHbIX CO. Pacuer
BTOPOCTETIEHHBIX HUPKYJISALUOHHBIX KOJEL. YBs3Ka MOTEPh JAAaBJICHUS,
nonoop OanaHCUPOBOYHBIX KiamaHoB. [HipaBnuueckuil pacuer IO
XapaKTepUCTHUKAaM  CONPOTHBIEHHUS M  NPOBOIUMOCTSM. Pacuer
OJIHOTPYOHBIX CTOSIKOB C 3aMbIKarouMMH ydacTkamu. Koaddunment
3aTeKaHus BOJbI B OTONMUTENbHBIN npubop. [onbop nuamerpa TpyO6 mo
yIE€IbHON XapaKTEPUCTUKE COMTPOTUBIICHUS
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DHeprocOepekeHHe B CUCTEMaX OTOIJICHUS

CoBpeMeHHbIE TPEH/IBI CHUKEHUS TEIUIONOTepH 3AaHusl. CMapTXaychl.
ABTOMaTH3aUsl CHCTEM  OTOIUICHWS W TEIUIOBBIX  ITyHKTOB.
[TpepsiBucToe otoruienue 3aanuii. [lodacagHoe perynupoBaHue yacTen
cuctembl OTOIICHUS. CHCTEMBI HHM3KOTEMIIEPATYpHOTO OTOIUICHUS.
CucreMbl coiaHeyHOro oTorieHus. CucTeMBbl IeoTepMallbHOTO
ororieHus. CHUCTEMbl OTOIUIEHHSI C MCIIOJIb30BaHHEM COpPOCHOM
TEIJI0BOW DHEPIUM.
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OKcCIuTyaTalus TEMI0BbIX CETEN

Cucremsl TETIOCHA0KEHUS IIOCEJICHUM. Crpykrypa
AKCIUTYaTaIlMOHHOM CITY>KOBI TETUIOBBIX CETEH

XapakTepUCTUKN  TEIUIOBBIX  CeTe TOCeNeHUuH Kak  00BeKTa
SKCIUIyaTaluH, 3aJa4yd KayeCTBEHHOI'O IMPEAOCTaBICHUS  YCIYyr
TETUIOCHA0KEHUSL. PerynupoBanue LEHTPAJIN30BAaHHOIO
TEIUIOCHA0KEHUs, PAa3HOBUAHOCTH CHUCTEM TOpSYEro BOJOCHAOXKEHUS,
pekuMBbI 0TIycKa TerioTsl oT TOL[. OcHOBHBIE TpeOOBaHUS K KAYECTBY
ropsyeii BoAbl. Meroabsl pacyeTa TpyOONMpoBOJOB U Moadopa
HUPKYJISIUOHHOTO Hacoca. TpeboBanusi 3akoHonaTensctBa P®D 1o
IIPEIOCTABIICHUIO OpraHU3alMel- HCIIOIHUTEIEM dYepe3 J0roBopa ¢
pPECYpPCOCHAOKAIOIMMU ~ OPraHU3alUsIMA  KOMMYHAQJIBHBIX  yCIyT
TeriocHabxeHus norpedburensm o0bexToB KKX.
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OcoOeHHOCTH TPOM3BOJCTBA PEMOHTHBIX pabOT B  cHCTEMax
TeriocHabkeHust 00beKkToB JKKX.

Onepanmun W npueMsl  Tpyda. PabGoume wmecra. Ilpodeccus,
CHEIHUAbHOCTD, KBaM(UKaus pabounux Mpu MpOU3BOACTBE padOT Ha
CUCTeMax TeruiocHaOeHusi. TexHudeckas JOKyMEHTAIHs IS
BBINOJTHEHHs pa0oT. [Ipon3BOICTBO 3aMepPOB 3JIEMEHTOB HAPYKHBIX U
BHYTPEHHUX CHCTEM TEIUIOCHAOKECHHUS C HATYphl M [0 YePTEeKaM.
OdopmieHne 3CKHU30B.

15

Tunuzanus, yHuUKanus W CTaHIAPTU3AIUS DJIEMEHTOB M Y3JIOB
CHCTEM TEIUIOCHAOKEHHUS.
MoHTaXHOE MPOESKTUPOBaHKE. MOHTaXKHBIC CXEMbI U Y3JIbI DJIEMEHTOB

CUCTEM TEIIOCHA0XKEHMS. CrpouTtenbHbIe, MOHTAaKHBIE u
3arOTOBUTEIbHBIEC JIIMHBI JeTaneil. 3aMepHO-3arOTOBUTENIbHBIE KAPTHI,
BE€IOMOCTH PacCXOJTHBIX MaTepHaioB u o0opynoBaHus,

KOMILUIEKTOBOYHBIE BEJOMOCTH.
3aroroBka TpVOHEIX v310B CO 006ekToB JKKX.

16

[Tpon3BOACTBO  3aroTOBUTENBHBIX paboT. CTpyKTypa U  THUIBI
3arOTOBUTEIBHBIX MPOU3BOJACTB. TE€XHOJIOTUSI U3rOTOBIEHUS TPYOHBIX
3aroToBokK auamerpoM J10 50 mMm. Pa3zmeTka, pe3ka M 3eHKOBKa TpYO.
Hapeska u Hakatka pe3p0. ['mbka crampHbiXx Tpy6. CoeanHeHus
CTaJbHBIX TPyO Ha pe3pbe, Ha cBapke, Ha ¢uaHnax. OOpaboTka
HeMeTayuinueckux Tpy0. COopka, UCTIbITAHUE U MAapKUPOBKA TPYOHBIX
y3510B. COOpKa M HCHBITAHWE OTOMHUTENBHBIX MpUOOpoB. PeBusus u
UCIBITaHUE TPYOONpOBOIHON apmarypbl. TexHuka O€30MacHOCTH U
OXpaHa TpyJa IPH 3aroTOBKE TPYOHBIX Y3JI0B.
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3aroToBKa y3JI0B U JIEMEHTOB HApY>KHBIX CETeH TEMI0CHA0KEHNUS.

OGopynoBaHue Uisi W3TOTOBJICHHUS TPYOHBIX 3arOTOBOK THAMETPOM
6osee 50 mm. [ToaroroBka IMCTOBOM CTANIM: pa3METKa, paCKpPOM, pe3Ka,
cBapka, wwramnoBka. I[lmasmeHHas u nasepHas pe3ka. KoHTpoub
KauecTBa CBapHbIX coequHeHuil. Mcneitanue y3moB. TexHuka
0€30MacHOCTH U OXpaHa TpyJa MPU KOTEIbHO-CBAPOYHBIX paboTax

MoHTaXXHO€ ITPOU3BOJICTBO B COCTABE PEMOHTHO-CTPOUTEIHHBIX PaboT.
[lpuemka  00BeKTOB  mOA  MOHTax. IloaroroButenbHblE U
BCIIOMOTaTelIbHbIe PaboThl mepes MoHTakoM cucteM TI'B. CrocoObr
MPOU3BOJICTBA pabOT: MOCIEA0BATENIbHbIN, MapaIJICIbHbBIN, TOTOYHBIMN.

B3aumoyssizka CHelHaTbHBIX MOHTaXHBIX pabor c
oOuiecTpouTenbHbIMU paboTamMu. MOHTaX KOHCTPYKUUN MOBOPOTOM,
CKOJIbXKEHUEM, BEPTUKAIIbHBIM MOIbEMOM, HapaliuBaHUEM,
MOApalliBaHWEM,  HAJBIKKOW  (HAaKaTKOH),  HaBECHOM  WJIH

MIO0JIyHaBECHOM COOPKO.
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Mourax CO

OcHoBHbBIE KOHCTPYKTUBHBIE 371eMeHThl CO. MaTepuan TerionpoBo/ia,
3aMopHO-peryanpyomas  apMarypa, usominus.  OTomnuTenbHbIE
npubops! (OI). Tpebosanus, npeabsaisemsie k Oll. Knaccudukanus
u koHctpykuuu OIl. Tepmocudonnsie OIl. YcTanoBka W MOHTax
OTOMUTENBHBIX MPUOOPOB, CTOSAKOB, MaruCTPaIbHBIX TPYOOIPOBOJIOB,
pacIIMpUTENBHBIX ~ 0aKkoB,  AJIEBATOPOB,  HHUPKYJISIHUOHHBIX U
MOJAMUTOYHBIX HacOCOB. OCOOEHHOCTH MOHTaka CHUCTEM MaHENbHOTO,
BO3AYIIHOTO W TIAPOBOTO OTOIUICHHWs. VIcmbITaHWe, peryimpoBKa W
IpUeMKa B SKCIUTyaTallI0 CUCTEM OTOIUIeHUs. TexHHka 6e30macHOCTH
TIPY MOHT)K€ CHCTEM OTOIUICHUS
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MOHTaX KOTEIIbHBIX YCTaHOBOK.

[ToaroroBuTENbHBIE PAaOOTHI TMEpel MOHTaXOM. BEIOOp MeTOmOB U
CPEIICTB MOHTa)XXa KOTJIOB M KOTEJIBHOTO 00OpymoBaHus. MOHTax
YYT'YHHBIX CEKIIMOHHBIX KOTIOB. MOHTaXX CTaJIbHBIX KOTJIOB. MOHTa)
000pyI0BaHUS u TpyOOIIPOBOIOB KOTEJBHOM. MonTax
30JI0yJIaBIUBAIOIIUX YCTAaHOBOK. MOHTa)XX IBIMOBBIX Tpy0. MoOHTax
000pyIOBaHUSI  BOJOMIOATOTOBKH: (HIBTPOB, COJIEPACTBOPHUTEIICH,
cenmapatopoB. lMcmpiTanue, Halagka W cJada B OKCIUTyaTallHIo
KOTCJIBHBIX arperaToB. TeXHHKa O€30MacCHOCTH M OXpaHa Tpyaa IMpH
MOHTQXKE KOTCILHRIX VCTAHOBOK
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[ToaroroBka TpyO HapyKHBIX TEIUIOBBIX CETEH K YKJIaJKe B TPAHIICIO.
Tpacca u npoduib TernoBoi cetu. KOHCTPYKIIMM TEIUIOBBIX CeTel mpu
pasIMYHBIX BUAAX MPOKIAAKH. DJIEMEHTHl TEIUIONPOBOJOB: TPYOHI,
COEIMHUTEJIbHbIE JeTaluy, OIIOPBI, KOMIIEHCATOPBI,
TEIUIOU30JISILIMOHHBIE KOHCTPYKLIUH. [TonroroBurenbHbIE U
BCIIOMOTaTeNbHbIe PadOThl HAa Tpacce Meped MOHTaKOM HapYKHBIX
cereii. COopka TpyO B CEKIMM M IUISTH Ha OpOBKE TpaHIIEH.
[Tpou3BocTBO cBapo4HbIX paboT. KOHTpoNbs KayecTBa CBApHBIX HIBOB.
N304 CTBIKOB TPYOOIIPOBOIOB.

MoHTaX TMHEHHON YaCTH HAPY>KHBIX TEIJIOBBIX CETEH U 000PYI0BaHUS
IITII. MoHTaxx apMmarypsl B KaMmepax. YCTaHOBKa KOMIIEHCAaTOpPOB,
HNOJBM)KHBIX M HEMOJABMKHBIX omop. Ykiaaka Tpy6. CBapka CTHIKOB
IUIeTEH ¥ 3BE€HBEB B TpaHiee. MOHTaXHbIE pabOTHI IO JIEKTPO3ALIUTE
CTAJIbHBIX MOJ3EMHBIX TPYOONpOBOJOB. beckaHanbHas MpoKiIanKa
TEIJIOBBIX CETEH. YCTPOMCTBO IEPEXOI0B 4Yepe3 HCKYCCTBEHHBIE WU
€CTECTBEHHbIE IIPerpajbl. MOHTaXX LIEHTPAJIbHBIX TEIJIOBBIX ITYHKTOB.
Hcnbitanne u  npoMbiBKa TeIuloBbIX ceredl. Ilyck u cpmada B
9KCIUTyaTaluIo TeIIOBbIX ceTell. TexHuka 6€30acHOCTH IPH MOHTaXe
Hapy>KHbIX TEIJIOBBIX CETEH.

21

['upon30asoHHbIE PabOTHI.

Haznauenue " BU/JIBI W30JISILIMOHHBIX pa0or. Buner
TUAPOU30JISIIMOHHBIX MOKPBITUN: OKpAaCOYHbIE, IITYKATYPHBIE, JIUTHIE,
OKJIEEUHBIE, IIACTMACCOBBIE U METAJUIMYECKHE. [ MAPOU30IIALNOHHbIE
pa0oThI IpU BO3BEACHUU KaHAJIOB, KOJUIEKTOPOB, TOHHENIEH, KOJIOJLEB,
kaMmep. Hanecenue mTykaTypHOH THIPOU3OJIALIMA HAa IMOBEPXHOCTU
COOpYXeHHI crnocoOoM TopkpeTHpoBaHusi. CTpyKTypa 3alllUTHOTO
IPOTHUBOKOPPO3MOHHOIO TMOKPBITUSL CTAJIBHBIX TpyOONpOBOAOB U
KOHCTpyKUMH. [IOKpBITUS HOpPMalbHOIO, YCWIEHHOIO M BecbMa
YCUJIEHHOTO THIA U3 ITOJMMEPHBIX JUIKHUX JIEHT, ONTYMHO- PE3UHOBBIX,
OMTYMHO-TIOJIMMEPHBIX M OUTYMHO-MHHEpAIbHBIX  3AIIUTHBIX
nokpbITUil. [IpoBepka kauecTBa M30IALUOHHBIX NOKPBITHI: TOJIIIUHBI,
CIUIOIIHOCTH, NPWJIWIAEMOCTH U HA OTCYTCTBHE KOHTAaKTa TpPYObI C
3emieil. TexHuka  Oe30macHOCTM M OXpaHa  Tpyla Ipu
TUIPOU3OJISIIUOHHBIX padoTax.
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Tennounzonauuonnele pabotel TemyoBas 3amuTa TPYOONPOBOIOB.
Buael  TemmoBoi M30JSIMMU.  YKIIagka W YIUIOTHEHUE
TEIUION30JSIIMOHHBIX cioeB. Otaenka nosepxHocTeil. 1IponsBoacTsBo
TpyO ¢ MOHONMTHOH Teron3zosnuel. [Ipon3BoACTBO H30ISIMOHHBIX
pabot B 3uMHee BpeMms. KoHTpoib mpoieccoB u kadecTBa. TexHHMKa
0e30MacHOCTH U OXpaHa TpyJa MpHU TeIION30JIALUOHHBIX paboTax.
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[ToHsATHE O TEXHOJOTMU OOLIECTPOUTENBHBIX PadOT, COMYTCTBYIOIINUX
PEKOHCTPYKITUU M PEMOHTY CHCTEM TeriocHa0x)eHus o0bekToB XKKX.
3emisiHble paboThl. IloaroroBuTenbHbIE PabOTHI MPH NPOU3BOICTBE
3eMJIsIHBIX paboT. CriocoObl pazpaboTku rpyHTa. Pa3OuBka TpaHel u
KOTJIOBAaHOB Ha MecTHOcTH. BopoorBoa. Bomoornus. MckyccTBeHHOE
NOHMKEHUE YPOBHS IPYHTOBBIX BOJ. Paz0opka TOpOKHBIX MOKPBITHH.
Onpenenenre 00bEMOB 3eMIISTHBIX padoT.




ComnyrcTBytonue  oOmiecTpoutenabHble  paboTel.  CoopykeHwue
CHEIHUANIbHBIX OTPAKIAIONNX KOHCTPYKIui. JKene3o0eToHHBIE W
oTaenouHble paboThl. COOpHBIC KENEe300€TOHHBIC W3MIETHUs: KaHAJIbI,
komoanel, kKamepel. lltykatypka, okpacka. KameHHbie paOOTHI.
Kupnuunas kiazka KaHaloOB M KOJUJIEKTOPOB MOJ TpPyOOIpPOBOJBI,
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CEeTeBBbIX KOJOJIEB U Kamep. byroBas xmanka. Knaaka ¢yHnmameHnTos
IOJ  CIEUUalbHbIE  COOPYXEHMSA:  IIeYd, JbIMOBBIE  TPYOBI.
[Tpon3BOCTBO OTHEYMOPHOU KiIaaku. TpeOoBaHMs, MPEAbIBIsSIEMbIC K
KJIaJlke U3 orHeynopHoro kupnuda. dyrepoBounsie padoTsl. Kimagka
neYyeil. TEIMOBBIX TDVO. OODOBORB
Bcero 48
3.4. TemaTu4yecKui NJIAH MPAKTUYECKHUX 3aHATHI
Howmep pasznena . TpynoemkocTs
P pasit Templ NPaKTUYECKUX 3aHATUI pyA ’
JUCLUIIAHBI qac.
1 OnpeneneHue TEIUIO3alUTHBIX XapaKTEPUCTUK 30aHUs 4
2 Onpenenenue TeIIONOTePh MOMELICHUN 3/1aHus 4
3 TennoBoil pacueT oTONUTENBHBIX TPUOOPOB ABYXTPYOHBIX CO. 4
4 TennoBoil pacueT oTONUTENBHBIX TPUOOPOB 0JHOTPYOHBIX CO. 4
5 ['mapaBamueckuii pacuet qByXTpyOHBIX CO. 4
6 I'mapaBianueckuil pacuer onHoTpyOHBIX CO. 4
7 [Ton6op ocuoBHOrO 060pynoBanus UTII 2
8 Pacuer Bo31yx000MeHa B MOMELEHUSX JKUIIBIX 3JaHUN 4
9 AsponnHaMHUYECKUI pacueT BEHTKaHaIoB skuioro MK/] 6
10 Pa3zpaboTka MOHTaXHOH CXEMBl ATAXKECTOSIKA CHCTEMBI OTOIUICHHS 4
MK/I
11 OmnpeneneHyue CTPOUTENbHbBIX, MOHTXHBIX U 3arOTOBUTEIBHBIX JUIMH 4
cxeM CO 1 HapyKXHBIX ceTel
12 CocraBieHne 3aMEpHO-3arOTOBUTENBHBIX KapT HA MOHTAXHBIE Y3JIbI 4
CO
13 CocraBieHre BeZJJOMOCTH MaTepHaioB U 000y 10BaHHs HA MOHTaKHBIE 4
y35161 CO
14 CocTraBneHrne KOMIIEKTOBOYHOW BEJOMOCTH Ha MOHTakHbIE Y3516l CO 4
Bceero 56
3.5. TemaTu4eckuii JiaH JadboOpaTOPHBIX padoT
Howmep pasnena TpynoemkocTs
P pasl Tewmbl 1abopaTOpHBIX paboT PyA ’
JUCIUTINHBI Jac.
CpaBHEHHE TEIUIOTEXHUYECKMX M KOHCTPYKTHBHBIX XapaKTEPHUCTHUK
1 YYT'YHHBIX U OMMETAJUIMYECKHX OTOMUTENBHBIX MPUOOPOB MO JaHHBIM 4
U3TOTOBUTEIICH.
2 3aMepbl TeMIepaTypbl MOBEPXHOCTH TpyOONpPOBOAOB M YYTyHHBIX 4
painaToOpoB Ha CTOSIKAX BEPTUKAIbHOW CUCTEMBI OTOIICHHUS
3amepsl TEMIIEPATYPbI MIOBEPXHOCTU TpyOOIIPOBOIOB u
3 OMMETAJUIMYECKUX PAJUaTOPOB HA BETBAX TOPU30HTAIBHON CHCTEMBI 4

OTOIJICHUA




4 3amepbl HEpPaBHOMEPHOCTH TEeMIIEpaTypHBIX TOJEH M BIAKHOCTH B 4
OTAILUIMBAEMbIX TOMEUICHHUSIX
Bcero 16
3.6. CamocrosiTesibHasi padoTa CTyIeHTa
H;ﬁiiiiﬁia Bug CPC Conepxxanune CPC prz[(:{eal\:mcn,
Hanonuenue oubimorexku Revit; HazHaueHue
YPOBHEW U CETKU CTPOUTENBHBIX OCEH;
[IOJIFOTOBKA K TEIUIOTEXHUYECKUM pacyeTaM;
1 [IpakTHyeckas pabora [3alaHUE T€OrpapUIECKOr0 MECTOIOIOKEHUS, 28
Ha ocHoBe 110 Revit |ycii0BHOro U MCTHHHOIO CEBEpa; pa3MELCHUE
MIPOCTPAHCTB U CO3/IaHUE 30H; TPACCUPOBKA
TpYOOIPOBOJIOB U YCTAaHOBKA OTOMUTEIbHBIX
puOOpOB.
Cpasiene CpaBHeHUE pe3ynbTaToOB PACYETOB )
, PE3YIBTATOR IByxTpyOHBIX CO 1O yIeabHbIM JTUHEHHBIM 28
ruapaBIMdecKoro  |MOTEPSM JABICHHS U 110 XapaKTEPUCTHKAM
pacuera COIPOTUBIICHUS U IPOBOJIUMOCTSIM.
[Tox6op nrameTpa TpyO BEPTUKAIBHBIX
oaHOoTpyOHBIX CO C 3aMBIKAIOITUMU
Tuapasnnueckue  |YIACTKaMH 1o YETbHOU XapaKTepUCTHKE
3 pacyeThl OJJHOTPYOHBIX [CONPOTUBIICHNSI; BEIOOP M pacueT TIIABHOTO 1 o8
CO c 3aMBIKaIOIIKMMHU  |BTOPOCTETIEHHBIX HUPKYISIIMOHHBIX KOJIEI] ¢
y4acTKaMu ornpeneneHueM Ko3(GUIMEHTOB 3aTeKaHuU;
yBsI3Ka IOTEPb JaBJICHUS; 10100p
0aJaHCUPOBOYHBIX KJIAMIAaHOB.
IpakTiueckas paGora [[IOCTPOCHHE JJIEMEHTOB BEPTHKATLHBIX H
4 Ha ocHoBe [10 Revit |TOpU30HTANBHBIX OMHOTPYOHBIX U 28
nByxTpyOHbIX CO 1 UTII
Bcero 112

4. O0pa3oBaresibHbIE TEXHOJIOTHU

[Tpu npoBereHnn yaeOHBIX 3aHATHI UCTIOIB3YIOTCS TPAJAUIIMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH
(JIeKIIMM B COYETAHUHU C TTPAKTUYCCKUMHU 3aHSATHUSIMHI, CEMHHApaMH 1 ¢ JJa0OpaTOPHBIMHU pabOTaMH,
CaMOCTOSITEIIbHOE M3YYCHHUE OMPEACTEHHBIX pa3/ielioB) W COBPEMEHHBIE 00pa3oBaTEILHBIC
TEXHOJIOTWH, HAIIpPaBIIEHHbIC HA OOECIICUYCHHE PAa3BUTHS Y OOYYaONIMXCS HABBIKOB KOMAaHIHOM
PaboThI, MEKIMIYHOCTHON KOMMYHUKAIIUU, TIPUHATHS PEILICHUH, TUACPCKUX KAYEeCTB.

[Ipu peanuzanuu JUCHUIUIMHBI TPUMEHSIOTCS DSJEKTPOHHOE OOyYEeHHE W JUCTAHIIMOHHBIC
o0pa3oBaTeIbHbIE TEXHOJIOTHH.

B oOpazoBaTenbHOM IpoIIecCce UCTIONb3YIOTCS:

— JIEKIIMU-TIPE3CHTAllMN, JUCTAaHIIMOHHBIE KYPChl, pa3MellleHHbIe Ha 1omanke Moodle KI'DYV:
https://Ims.kgeu.ru/course/view.php?id=3302

— DJJIEKTPOHHBIE oOpa3oBareibHbie pecypchl (DOP), pa3mernieHHbIE B JUYHBIX KaOWHETax
CTyJEeHTOB DnekTpoHHOro ynusepcurera KI'DY, URL: http://e.kgeu.ru/



https://lms.kgeu.ru/course/view.php?id=3302

5. OuenuBaHue pe3yJIbTATOB 00y4YeHUsI

OueHuBaHue pe3yJbTaTOB OO0y4YeHHsS MO JUCHMIUIMHE OCYUIECTBISETCS B paMKax
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, TPOBOIUMOTO 10 OasuibHO-peiiTunroBoit cucreme (bPC), u
MIPOMEKYTOUYHOMN aTTECTALMH.

HNTOroBoii OLIEHKOW pe3yJbTaTOB OCBOCHMUS JUCLMUIUIMHBI  SIBJISICTCS  OLIEHKA,
BBICTABJICHHASI BO BPEMsS MPOMEKYTOUHOM aTTECTallMM OOYyYarolIerocsi ¢ Y4ETOM Pe3yIbTaToOB
TEKYIIEro KOHTPOJS ycrmeBaeMOCTH. [IpomexyrouHas atrectamus B (popMe 3adera C OICHKON
MPOBOAUTCS YCTHO B BHJI€ 3alllUThl TPE3CHTAIMH KYPCOBBIX IPOEKTOB, BBIMOJHEHHBIX IIO
WHIUBUIYaTbHBIM 33J[aHUsAM, a B (popMe dK3aMeHa — yCTHO 1o OuseraMm. Ha 3adeT c oreHKoi
BBIHOCSITCA PE3YJIbTAaThl KYpPCOBOTO MPOEKTUPOBaHUA. Ha 3K3aMeH BBIHOCSTCSA TEOPETUUECKUE U
MpaKkTHYECKUE 3aJlaHusl, MPOpadOTaHHBIE B TEUCHHE CEMECTpa Ha Y4YeOHBIX 3aHATHAX U B

MPOIIECCe CaMOCTOSTEbHON PaboThl OOyYaromuxcs. JK3aMeHAIIMOHHbIE OumeThl coqepxar 30

TeopeTudecKkux 3a1anui u 30 3aaHnil IPAKTUYECKOTO XapakTepa.

O000111EHHBIE

KPUTEPUH

Hn IKajia

OLICHUBAaHU

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIM (I/IHI[I/IKaTOpa JOCTHIXCHUA KOMHCT@HHI/II/I) I1IO0 UTOraM OCBOCHHA NJUCHUIIIIUHBI.

[Inanu- O000111eHHbIE KPUTEPHUH U IIKAJIa OLICHUBAHUSI PE3YJIbTaTOB 00YUEHUS
PyEMBIC HEYI0BIIET- YIOBIIET-
pe3yih- o XOpOILO OTJINYHO
PUTETBHO BOPHTEIBLHO
TaThI
0byUenHs HE 3a4YTEHO 3a4YTEHO
MU HIMATBHO YpoBeHb  3HaHHMN  B(YpOBEHb 3HAaHMN B
YpoBeHb 3HAHUN HUKE o o0BeMeE, o0BeMme,
[TonHOTa |MUHMMAIBHBIX FIONYCTHMBII - YPOBCHD
HaMiL.  HMeer  Meco|COOTBETCTBYIOIEM COOTBETCTBYIOIEM
3HAaHUH [TpeOOBaHMI,  HMEIOT ’ nporpaMme, MMEET|TIporpamMme
MHOT'O HEerpyObIX
MECTO MECTO HECKOJIBKO|TOIrOTOBKH, 6e3
OLINOO0K
HErpyObIX OmHO0K OLINO0K
II MOHCTPUPOBAHBI
[IponemoHCTpUpPOBaHBI POJICMOHCTPHPO
[TpOIEMOHCTPUPOBAHBI BCE OCHOBHBIC YMEHHS,
[pu peleHnn BCE OCHOBHBIE YMEHHUS,
OCHOBHbIE yMEHWUS, pELIEHBI BCE OCHOBHBIE
CTaHJapTHBIX 3a1a4 He PELIEHBl BCE OCHOBHBIE
I peLIeHBI THIIOBBIE 3aa4¥ C OTHENbHBIMH
aJIMYME |IPOJAEMOHCTPHPOBAHBI 3aa44 ¢ HErpyObIMH
y 3aa44 C HErpyobIMH HECYIECTBEHHBIMH
YMEHUH |OCHOBHEIE yMEHWU, OIIMOKAMM, BBITIOJHEHEI
OIIMOKaMH, BBITIOJHEHDI HEJI0YETaMH,
MMEIOT MECTO TpyObIe BCE 3aJaHMs B IOJHOM
BCE 3aJaHMs, HO HE B BBITIOJHEHBI BCE
OIINOKHU o0bemMe, HO HEKOTOpbIe
TIOJIHOM 0OBeME 3aJaHAs B TOJHOM
C HEJIOYETAMH
obbeme
H Ilpu PCLICHIH Y \eeTes MunumanbHbIH | [IpogeMorcTprpoBanbl |[Ipo1eMOHCTPHPOBAHbI
AUTIHC |cTaHnapTHBIX 32789 He|yaGop HaBBIKOB  /UiA|6A30Bble HABLIKM TPH|HABBIKH TpH pEIICHAM
HAaBBIKOB P A P pu P
R TIPOACMOHCTPUPOBAHBL |nerienys cTaHIAPTHBIX|PEIIEHMH CTAHAAPTHBIX |[HECTAHAAPTHBIX  3a/1a4
omBITOM) 6a3oBbIe HABBIKM, 3919y ¢ HEKOTOpBIMH([3a1ad C HEKOTOPHIMHU|0Oe3 OIUOOK "
HMCI;)T MECTO rpy0bIe HeJ04YeTaMu HEJI0YeTaMH HEJ0YETOB
raNasasdaNiars
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oTaB aBnsrome VpoBens 3HaHuii|B obnewme, [ YpOBEHb 3HaHMI
y yup B 0Gbeme,|COOTBETCTBYIO y ke
OpraHu3alliil B YacTH 1em YPOBEHb 3HAHUH,
K- 3 COOTBETCTBYIO MUHUMAaJTBHBIX
[IK-3 JeSITebHOCTBIO porpamme uMeeT MECTO .
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o0ecrieunBarh

. [TIponemonctpu |(IIpoaemoncTpu
B3aUMOJICUCTBUS
pOBaHBI BCE|poBaHbI BCe |1 —
CTPYKTYPHBIX
PYKTYP . OCHOBHBIE OCHOBHBIE P P
MOJIpa3aeICHUI pOBaHBbI I[Ipu pemenun
yMEHUS, yMEHU,
OpraHu3aluu JUISL OCHOBHBIE CTaHJIapPTHBIX
peLIeHbI BCE|pEILEHbI BCE
COKpAILEHUS] BPEMEHU YMEHUs, 3aja4 HE
OCHOBHBIE OCHOBHBIE CLLICHLL POIEMOHCTPH
MpEeKpalieHusl noaaun
pekparll MM 30 naun c|3amaun cP p pHp
KOMMYHaJIbHBIX TUIIOBBIE 3a]1a4M|OBaHbI
OTJIEIIbHBIMU HErpyobIMU
pecypcos C  HerpyObIMHU|OCHOBHbBIE
HECYIIECTBEHH |ommOkamu,
NOTPEOUTENSAM 32 CUET omuoKamu, YMEHHUS, HUMEIOT
BIMH BBITIOJIHEHBI BCE
JIOKaJIU3aluH BBIMIOJIHEHBI Bce[MeCTO  TpyObie
HEJ0YETaMH, 3a/1aHUs B
HEUCIIPAaBHOCTH B 3aJ]aHus, HO HE B|OIINOKH
BBITIOJIHEHBI BCE|TIOJTHOM 00bEMeE,
WHXKEHEPHBIX MOJIHOM 00beMe
3a/1aHus B|HO HEKOTOpBIE C
cucreMax u
MIOJIHOM 00beMe |HeJoueTaMu
o0opynoBaHuu
Bnaners
HaBbIKAMU
obecrnieueHus
B3aUMO/ICHCTBUS
CTPYKTYPHBIX
MoJIpa3JieIeHu N IIporeMOHCTPH [Iponemonctpu |Mmeercs I[Ipu  pemenun
OpraHu3aluu JUISL P p pOBaHbI 0a30BbIC|MUHUMAIIBHBIA  |CTAHAAPTHBIX
pOBaHbl HAaBBIKU
COKpAIleHUs] BPEMEHU HpH  pemcHHH HaBBIKH npu|Ha0Op HaBBIKOB|3aa4 HE
IPEKpaLEeHUs] MoJauu CILIEHUN st eIIECHUS[IPOIEMOHCTPH
peKpall A HECTaHJapPTHBIX p o p POl pHp
KOMMYHaJIbHbIX sazay G |CTAHAAPTHBIX  (CTAHIAPTHBIX | OBAHDI 6a3oBble
pecypcos oGOK b c|3amau C|HaBbIKH, HMEIOT
HOTPEOUTENAM 32 CUET HEL0UETOB HEKOTOPBIMH HEKOTOPBIMH MeCTo  TpyOble
JIOKaJIU3aluu HeJ04eTaMu HeZl04eTaMu OLIMOKHU
HEUCIIPaBHOCTH B
WHXXEHEPHBIX
cucTemMax u
000py1I0BaHUM
3HaTh
METO/IbI aHaiamn3a .
YpoBeHb 3HAHUM
paboTel 1O  cbopy,

.|B 00BeME, .
o0paboTke M aHaIM3y|YpOoBEeHb 3HAHU COOTBETCTE MuHumanbHO | YpOBEHb 3HAHUI
uH(popMaluu o|B o0neme, e Yo JIOITyCTUMBIN HUXKE

IIK- 3 |kauecTBe COOTBETCTBYIO | ' o o YPOBEHb 3HAaHUH,|MUHUMAJIBHBIX
.2 |mpenocTaBiIsIeMbIX 1ieM MporpaMme HE/ICGI; 1\’/[CCTO MMeEeT MecTO|TpeOOBaHUH,
KOMMYHaJIbHBIX MOJATOTOBKH, 0e3 HECKONEKO MHOT'O HETpyOBIX |[UMEIOT ~ MECTO
pecypcoB 1o |00k HeIDYOEIX ommOOoK rpyOBIe OIIMOKH
TEIIOCHA0KEHUIO ol ﬁ %’OK
o6bexToB JKKX

YmMmern




IIponemonctpu |lIponemoncTpu
pOBaHbI BCE|poBaHbI BCE
IIponemoHcTpH
KonTponuposath OCHOBHBIE OCHOBHBIE
pOBaHbI [Ipu  pemenun
pabory mo cOopy,|ymenus, YMEHUS,
OCHOBHBIE CTaHJIaPTHBIX
00paboTKe M aHAIM3Y|pElICHBI BCE|peIIeHbI BCE
YMEHHS, 3ajaq HE
uHdopManuu 0|OCHOBHBIE OCHOBHbIE
pelIeHBI MIPOJIEMOHCTPUD
KauyecTBe 3a/1a4u c|3amaun c
TUIIOBBIE 33714l [OBaHBI
MIPEIOCTABIIIEMBIX OT/JICIbHBIMU HEerpyObIMH
C  HerpyObIMH|OCHOBHBIE
KOMMYHAJTbHBIX HECYIIECTBEHH |ommOkamu,
omnoKamu, YMEHHSI, HUMEIOT
pecypcoB 0| bIMU BBITMIOJTHEHBI BCE
BEITIOJTHEHBI Bce[MecTo  TpyObIe
TETIOCHA0KEHUIO HEJ0YETAMH, 3a/laHust B
3a/laHusl, HO HE B|OMIMOKH
00BexToB JKKX BBIIIOJIHEHBI BCE|OJIHOM 00BEME,
MIOJTHOM 00BbEeMe
3a/laHus B[HO HEKOTOpBIE C
MIOJIHOM 00bEME [HeoueTaMu
Bnaners
HAaBBIKOM aHaim3a
NeSITEIbHOCTH
CTPYKTYPHBIX
MOAPA3ACIICHAN T yram— IIponemoncTpu |Hmeercs IIpu  pemenun
yIpaBIsIoIeit p p poBaHbI 0a30BbIC|MUHUMANBHBIA |CTaHIAPTHBIX
pPOBaHbl HABBIKU
OpraHu3aIuu o HaBBIKH npu|HA0Op HABHIKOB|3a1a4 HE
pu  pEIICHUH
cobopy, oOpaboTke u HECTAHAPTHBIX pelieHun JUISL  PEIICHUS|IPOIEMOHCTPUD
aHanu3y uHGOpMaIIU sanau p Go3|CTAHAAPTHBIX  |CTAHJAPTHBIX  |OBAHbI 0a30BbIC
0 KadecTse| oo ECREL c|3amau C|HABBIKH, HMEIOT
MPEAO0CTABIIIEMBIX HETOYETOR HEKOTOPBIMU HEKOTOPBIMH MECTO  TpyObIe
KOMMYHAaJITbHBIX HeJ04YeTaMu HeJ04YeTaMu OLIMOKHU
pecypcos o
TETIOCHAOKEHHUTO
o0bekToB JKKX
3HaTh
obecrieyeHne .
YpoBeHb 3HaAHUI
CHIDKCHUS  TEKYIIHUX
. [B o0beme,|MUHUMATBEHO .
AKCIUTYaTallMOHHBIX  |YPOBEHB 3HAHMI . YpoBeHb 3HaHMIA
COOTBETCTBYIO  |AOIYCTHUMBII
pacxoJioB Ha|B o0BeME, . |HIDKE
COOTBETCTB HeM YPOBCHD SHAMIH, | MATBHEIX
MoJ/IepKaHue
IK-4 |TIK-4.1 [TOAACP yro Iporpamme, MeeT MECTO .
CHCTEMBI  KOHTPOJIS, |IIEM IPOrpaMMme TpeOoBaHUM,
UMeeT MECTO|MHOIO
ydeTa ¥ yIpaBlcHUs |TIOATOTOBKH, 0e3 UMEIOT  MECTO
HECKOJIBKO HerpyObIX
notpebdiieHneM o1nO0K rpyOblie onoKu
HErpyObIX o1InoOoK
KOMMYHAITbHBIX
111203
pPecypcoB

Ymers




IIponemonctpu |lIponemoncTpu
IIPOBOINTE OBaHbLI BCE|pOBaHbI BCE
POBOZ . p p IIponemoHcTpH
KOJWYECTBEHHBIH  HM|OCHOBHEIC OCHOBHEIE
N pOBaHbI I[Ipu  pemenun
KaueCTBCHHBIM aHAIM3|yMEHUs, YMEHUS,
OCHOBHBIE CTaHJIaPTHBIX
JTaHHBIX 00 oOBeMax|penieHbl BCE|peILICHbI BCE
YMEHHUS, 3a1a4 HE
noTpeOIeHUs OCHOBHEIE OCHOBHEIE
pelIeHBI MIPOJIEMOHCTPUD
KOMMYHAJITbHBIX 3a1a4u c|zanaun c
THIIOBBIE 3a7a4M|0OBaHbI
pecypcoB 10| OTAENBLHBIMA HErpyObIMHU
C  HerpyObIMU|OCHOBHBIE
TEMI0CHA0KEHUIO HECYIIECTBEHH |ommOKamu,
OIIOKaMH, YMEHHUS, HMEIOT
00BEKTOB KKX,|pivu BBIITOJIHEHBI BCE
BEITIOJTHEHBI Bce[MecTo  TpyObIe
MIPOTHO3UPOBATH HeJ04YeTaMH, 3aJlaHus B
3aJIJaHHusA, HO HE B|OIINOKH
MEePCIEKTUBBI UX |BBITIOJIHEHEI Bce|momaHoM oOBeEMeE,
IIOJIHOM 00BEME
noTpeOIeHus 3aJIaHus B|HO HEKOTOpHBIE C
[IOJIHOM 00BbEME |HemodyeTamu
Bnanets
IIponemoncTpu |(Mmeercs IIpu  pemenun
HAaBBIKOM IIponemoncTpHu N
poBaHbI 0a30BbIC|MUHUMAJIBHBIN |CTaHIAPTHBIX
KOJMYCCTBEHHOTO  H|pOBaHBI HaBBIKU
HaBBIKH npu|HA0Op HABHIKOB|3a1a4 He
KaueCTBEHHOI'O Ipu  pEIICHUU
peIICHUN JUTSL penieHus [mpoaeMOHCTpUP
aHajgu3a JaHHBIX OO|HECTaHIapTHBIX
CTaHJAPTHBIX CTaHJApTHBIX oBaHbl 0a30BBIE
o0BeEMax 3a1a4 oe3
3a1a4 c|3amau c|HaBBIKHM, HMEIOT
TEIJIONOTPEOJICHUsT Ha|OMHnOO0K 51
HEKOTOPBIMH HEKOTOPBIMHU MECTO  rpyObIe
o0bekTax JKKX HEJIOYETOB
HeJ0YeTaMU HEeA0YETaMU OIIINOKHU
3HaThb
YpoBeHb 3HaAHUU
CHocOoObI MOBBIIIEHUS .|B o0BeME, N
YpoBeHb 3HaAHUU MuHnMaIbHO YpoBeHb 3HAHUU
SKOHOMHUYHOCTH COOTBETCTBYIO .
B o0BeEME, JOTTyCTUMBIH HIDKE
HCIIOJIL30BaHUS meM .
COOTBETCTBYIO YpPOBEHb 3HAHHM, [ MUHUMAaTbHBIX
KOMMYHAaITbHBIX mporpamme, o
IEM MPOTrpaMMe HMeEET MecTo|TpeOoBaHMA,
pecypcoB 10 HMeeT MECTO
IMOJITOTOBKH, 0€3 MHOTO HETPYOBIX [MMEIOT ~ MECTO
TEIIOCHA0KEHHUIO HECKOJIBKO
OImnO0K o1nOoK rpyOblie OIMOKN
00bexToB JKKX HEerpyObIX
OIINOOK
YMern
[Iponemonctpu |IIpoaemoncTpu
11K-4.2 POBaHBI BCE|pOBaHEbI BCE
[IponemoHcTpH
OCHOBHEIE OCHOBHEIE
pOBaHbI IIpu  pemenun
YMEHHSI, YMEHHSI,
OCHOBHEIE CTaHJIaPTHBIX
pa3pabaThiBaTh pELIeHBI BCE|peILIEeHbI BCE
YMCHHSI, 3a1a4 He
MEPOTIPHUATHS I10|OCHOBHEIE OCHOBHEIE
pelIeHbI MIPOJIEMOHCTPUP
SHEPro- H|3aJa9H c|zamaun c
THIIOBBIE 3a7a41|0OBaHbI
PECYpPCOCOEPEIKEHUIO |OTACTLHBIMU HETpyOBIMH
c HErpyObIMI |OCHOBHBIE
IpH TEIJIOCHA0KEHHUH [HECYIIECTBEHH |OLIUOKaMHU,
omuOKaMH, YMCHHSI, HMEIOT
00BekTOB JKKX BIMH BBITIOTHEHBI BCE
BBITIOJTHEHBI Bce[MecTo  TpyObIe
HeJ04YeTaMH, 3aJaHus B
3aJIJaHHuA, HO HE B|OIINOKH
BBIIIOJIHEHBI BCE|MOJHOM 00BEME,
IIOJIHOM 00BEME
3aJaHus B|HO HEKOTOpBIE C

[IOJIHOM O00BEME

HeJ0YeTaMH

Bnanets




HAaBBIKOM  BHECCHMS
N [IponemoncTpu |HUmeercs [Ipu  pemenun

NPEII0KEHUN no|IIponemoncTpu o

poBaHbI 0a30BbIE|MUHUMAIBHBIA |CTaHJAPTHBIX
MTOBBIICHUIO pOBaHbl HABBIKU

HaBBIKU npu|HAO0Op HAaBBIKOB|3aaa4 HE
SKOHOMMYHOCTHU IIpU  pELICHUU

pelieHnn JUIsL  PELIECHUs[IPOIEMOHCTPUD
HCIIOJIb30BAHNUS HECTaHapTHBIX

CTAaHJApTHBIX  |CTaHIAPTHBIX  |OBaHbl 0a30BbIE
KOMMYHAJIbHBIX 3a1a4 0e3

3aj1a4 c|3anauy C|HaBBIKH, HMEIOT
pecypcoB 10|0muO0K u

HEKOTOPBIMH HEKOTOPBIMU MecTo  IpyOsble
TCII0CHA0XKCHHIO HEAOHACTOB HeZ04eTaMu HEJ0YEeTaMU OLIMOKH
o0bekToB JKKX

OneHouHble MaTepuasibl JUIsi TPOBENEHUS TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U
IPOMEKYTOUYHOM aTTecTanuu npuBeaeHsl B [Ipunoxkenun k pabodeil mporpaMmme JUCITUTUIHHBIL.
[TonHBIA KOMIUIEKT 3aJlaHMM U MaTepuaioB, HEOOXOAUMBIX JUIsl OIICHUBAHUS PE3yJbTaTOB
oOy4eHHs 10 NUCHIUILIMHE, XpaHUTCS Ha Kadeape-pa3padoTynke B OyMaKHOM U 3JIEKTPOHHOM
BHJIC.

6. YueOHO-MeTOAMYeCKOe U HHPOPMAILTMOHHOE 00ecrieuyeHre JUCHUIINHbI

6.1. YueOHO-MeTOAMYECKOE 00€ecIeueHue

OcHOBHAag JIUTEpPaATYpa

Kon-Bo
Bupn m3nanus Mecro Anpec 9K3EMILISA-
Ne Hanwme- (yueOHuK, I'on p
ABTOp(BI) H3/1aHMS, 3JIEKTPOHHOIO [ poB B OHO-
/1 HOBaHHUE yuebHoe U3 1aHus
Hocobie, 1p.) W3/1aTeIIbCTBO pecypca JTHOTEKE
> KI'DY
Wymusios P, IIpoektupos
H., Toncrosa aHpHe CHCIT)eM 610G https://e.lanbo
1 [1O. n., v CIIG.: Jlanb 2014 | ok.com/book/ 1
BEHTHJISALIUH rocoowue
bospmuHoBa 52614
1 OTOILJICHUS
A. H.
6.2. UndopmanuonHoe odecrnevyeHme
6.2.1. DIEKTPOHHBIC U MHTEPHET-PECYPCHI
No
i HaumeHoBaHHE JICKTPOHHBIX H HHTEPHET-PECYPCOB Ccplika
TertocHaOXeHNE MHOTOKBAPTHUPHOTO JioMa: MeToandecKue https://lms.kgeu.ru/course/view.ph
1 |yka3aHuss K KypcOBOMY TMpOEKTy Ha miardopme Moodlep,)i 4=3302

https://Ims.kgeu.ru/course/view.php?id=3302

[Iymunos, P. H. IIpoekTtupoBaHMEe CHUCTEM BEHTWIILHH H
otoruieHus : yaebnoe nocoodue / P. H. lllymunos, FO. U Tonctosa,
2 A. H BosipimaoBa . — 2-¢ u3j., ucnp. u jgoi . — CII6. : Jlans, 2014 . elanbook.com
—336c.
3 SmartBIMinHVAC. VYuebGHoe mocobme i camocTosTenbHoM|https://Ims.kgeu.ru/course/view.ph
pabotsl Ha matdopme LM S Moodle p?id=3302#section-0
4 MY k nabopaTopHbiM paboTaMm MO TemjocHaOxeHuto 3aaHuil Halhttps://Ims.kgeu.ru/course/view.ph
mwiaTdopme LM S Moodle p?id=3302#section-0
6.2.2. [IpodeccroHanbHbIC 0a3bl JAHHBIX
No

/o

HanmMenoBanme nmpodeccuoHaabHbIX 0a3 JaHHBIX

Anpec

Pexxum noctyna




Odunmansablil calltT MunuctepcTBa sHepreTuku [https://minenergo.gov.ru/opend |https://minenergo
Poccuiickoit denepannu ata .gov.ru/opendata

6.2.3. UaopMalimoHHO-CIIPABOYHbBIE CUCTEMBI

Ne | HammenoBanue nH()OPMAITMOHHO-CIPABOYHBIX

Anpec Pexxum nocryma
1/ CUCTEM b ocTyn

http://www.consu

1 |[«KoHCynbTaHT MIIOCH http://www.consultant.ru/
Itant.ru/

6.2.4. JIMLICH3MOHHOE M CBO6OIIHO PacIIpoCcTpadsiICMoOC IIPOTrpaMMHOC oOecricueHue
AU CTTMITIIMHBI

PexBu3utTn
Ne HanmenoBanue nporpaMmmMHOro
Onucanue MOATBEPIKIAIOIIHNX
/1 obecrnieueHUs
JIOKYMEHTOB
YHuBepcanpHas nporpammHas|3A0 KAJI®PEM Cu-Oii-
1 |ANSYS 13 cucrema KOHEYHO-3JIeMeHTHOTro|D¢c  Ne2011.24708 ot
(MKD) ananmsa . 24.11.2011
) [Tonb3oBarenbckas  onepanuoHHas|(Ne2011.25486 oT
2 |Windows 7 IIpodeccuonanbnas (Pro
pod (Pro) | cyerema 28.11.2011
3 |LMS Moodle D10 coBpemeHHoe mporpammHoe|https://download.moodle
obecreyeHue .org/releases/| atest/
TeHHOSKCHeET i OTVOHHGHHG OyHKIIMOHUPYET Ha ocHoe|OOO HIII "Temmorakc"
4  |(IToBepouHBIit TEIUIOBOM U o
. CEpBEPHBIX TEXHOJIOTUI Ne30-2018
THAPABINYUECKUH PACUET)
TGHHOSKCHGIBT ) OTVOHHeHHe OYHKIUOHUPYET Ha ocuoBe|OOO HIIIT "Temmorskc"
5 |(Hanmamounsrii TEIIJIOBOM u .
. CEpBEPHBIX TEXHOJIOTUI Ne30-2018
THAPABINYECKUH PACUET)
6 TemnoOkcneptr - Pacuer TtennoBbIx|OYHKIMOHUPYET Ha ocHoBe(OOO HIIII "Tennorake"
OTEPh CEpPBEPHBIX TEXHOJIOTUIA No30-2018
7. MaTepuaJibHO-TeXHUYECKOe o0ecnevyeHne AU CIUIIHHbI
No . HammenoBanue crienmranbHbIX OCHaIEHHOCTH CIeINaTbHbBIX
Bun yueOnoit paboThl N . . N
/1 noMetneHud u noMemenun giusg CPC noMeleHni u nomerenni g CPC

30 mocamo4HbIX MecT, MOHOOJOK (9
MT), KOMIUIGKT  WHTCPAaKTHBHBIN
(mpoexTop, mocka uHTepakTuBHast) (1
mT), nabopatopubiii crennq M3TA (8

VYuebnas aymutopusi i TPOBEICHHS

1 | JIekiimoHHEBIE 3aHATHSA .
3aHATHH JIEKIIMOHHOI'O THUIA

1IT)
38 OCAI0OYHEIX MECT, OCKa
YuebHas ayauTopus Ui TPOBEIEHUS|ayuTOpHAs. IPOEKTOP, MOHOOIOK (13
TpaxTHueckue 3aHATUN CEMHMHApPCKOTO THUIIA, [1T). Kamepa P, . MUKPO(DOH,
2 BAHSTHS TPYIIIOBBIX 3 u WHIUBUIYAJIbHBIX [MofKkItoueHne K cetu "HMHTepHer",
KOHCYJIbTAlWH, TEKYLIEro KOHTPOJSA H|10CTYII B AIIEKTPOHHYIO
MIPOMEKYTOUHOM aTTECTalun UH(POPMAIIMOHHO-00pa30BaATEIbHYIO
cpeny
VYyeOHast aynuTopus Uisi MPOBEACHUS
3aHATUN CEMUHAPCKOI0 TUNA,|24  NOCAaJO4YHBIX  MECTa,  JOCKa
3 KITA TPYIIOBBIX u WHJIUBUYIbHBIX |ayAUTOPHAS, KOMITBIOTEP B KOMIIJIEKTE

KOHCYJIbTAllUM, TEKYIIEro KOHTPOJSA H|C MOHUTOPOM
MPOMEKYTOUHOM aTTECTALUK




30 IMOCaJI0YHBIX MECT, JIoCKa

ayUTOpHAas, OrHEBOH CTEHI

(;mabopartopHast YCTaHOBKA),

YHHBEpCcaIbHas MOpTaTUBHAS

JlaboparopHbie A3MEPUTEIbHAS cucTeMa

4 paTop VYyebnas nadoparopust p .
paboTHI (razoananmsarop, YIPaBIIAIOIIUH

moxayin)Testo 350 XL ,
ra3oTypOMHHAs TEIIOJICKTPOCTAHITUS
I'TY — TOI 50 MBT na Kazanckoii
TOII-1

8. OcoOenHocTH oOpraHu3anum o0OpPa30BaTEJbHON AeSATEJbHOCTH ISl JIMI C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI U MHBAJIU/IOB



Jlua ¢ orpaHMYEeHHBIMH BO3MOXHOCTSAMH 370poBbs (OB3) W UWHBAIHMIBI HMEIOT
BO3MO>KHOCTB O€CIPENSITCTBEHHO MEePEMEIIAThCs U3 OJHOTO yueOHO-1a00paTOpHOTO KOopIyca B
JIPYTroOii, MOJHATHCA Ha BCE ATAXKU Y4EOHO-Ta00pPATOPHBIX KOPIYCOB, 3aHUMATHCA B YUEOHBIX U
UHBIX TOMEHICHUSX C YYETOM OCOOCHHOCTEH MCUXO(PU3UYECKOrO0 Pa3BUTHS U COCTOSHHUS
3J10pPOBBSI.

st o6yuenus aun ¢ OB3 1 uHBaNMI0B, UMEIOMIMX HAPYLIEHUSI OTIOPHO- IBUTATEIHHOTO
anmnapara, o0ecre4eHbl YCIOBUs OECPEnITCTBEHHOTO JIOCTYyNa BO BCE y4e€OHbIEC OMEIICHHUS.
Nudopmanus o cnenuaibHbIX YCIOBHUSIX, CO3AaHHBIX I oOyyatomuxcsi ¢ OB3 u uHBanuos,
pa3MellieHa Ha caiTe yHuBepcuTera Www//kgeu.ru. Mmeercss BO3MOXKHOCTH OKa3aHUS
TEXHUYECKOM  MOMOIIM  ACCHUCTEHTOM, a TaKXe€ YCIYyr  CypJAONEpPEeBOJYMKOB U
TA(IIOCYpIOTIEPEBOTINKOB.

JIns amanranuy K BocnpusAthro guuaMmu ¢ OB3 u uHBanuaamMu ¢ HapyIIEHHBIM CIIyXOM
CIIPAaBOYHOTI0, y4€OHOr0 MaTepuasa no JUCUUIIIMHE 00ECIIEYNBAIOTCS CIIEIYIOUIUE YCIOBUL:

- U1 Ty4lIeil OpUEHTAlMU B ayIUTOPUH, IPUMEHSIIOTCSI CUTHAJIBI OTIOBEILIEHUS O Havalie
Y KOHLE 3aHATHS (CIIOBO «3BOHOK)» IMUILETCS HA JOCKE);

- BHUMaHHE CIa0O0CIbIIIAIEro o0y4yarolerocss NpyUBIEKaeTcs NeAaroromM KecToMm (Ha
IJIEYO KIJIAJIETCs pyKa, OCYLIECTBIISIETCS] HEPE3KOE TOXJIONBIBAHUE);

- pasroBapuBasl ¢ 00y4arolMUMCs, eAArorndyeckuii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SCHO, KOPOTKHMH IPEAJIOKEHUAMHU, 00ECIIeUnBas BO3MOKHOCTh UTE€HUS 1O rybam.

KomneHncanust 3aTpy/JTHEH!I peueBOro ¥ MHTEJUIEKTYaIbHOTO PAa3BUTHS CJIa00CIBIIIAIINX
oOyJaroluxcs MPOBOAUTCS ITyTEM:

- HCIOJb30BAaHUS CXEM, JUarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALMI ¢
THIEPCChITKaMU, KOMMEHTUPYIOIMMHU OT/IEIbHBIE KOMIIOHEHTHI U300paKeHHS,

- PEryJsipHOrO NMPUMEHEHHUs YNpaXHEHUH Ha rpauueckoe BbIIEIECHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SBICHU;

- o0ecrieyeHus: BO3MOKHOCTH ISl 00y4YaroIIerocs MOJIyYUTh aJPECHYI0 KOHCYIbTAIUIO
0 3JIEKTPOHHOM MOYTE MO Mepe HEOOXOIUMOCTH.

Jns agantanmu k BocnpusTuio auuamu ¢ OB3 u nHBanugaMu ¢ HapyIICHUSIMU 3PECHUS
CIIPaBOYHOTO, yueOHoro, IIPOCBETUTEIIHCKOTO Marepuana, IPELYCMOTPEHHOTO
o0pa3oBaTenbHON IPOrPaMMOi 10 BEHIOPAaHHOMY HalpaBJIe-HUIO TTOJATOTOBKHU, 00ECIIEUYNBAIOTCS
CJIEIYIOILUE YCIIOBHUSA:

- BeAeTcd ajnanTanus O(UIMAIBLHOrO caiita B ceTh VHTEpHET C y4eToM OCOOBIX
NOTPEOHOCTE WHBAIMIOB MO 3pPEHHIO, OOECHEYMBACTCA HAIUYME KPYMHOLIIPUPTOBOMH
CIIpaBOYHOM MHGOPMAIINH O PACTTUCAHUU YUCOHBIX 3aHSTHIA,

- TeJaroruyeckuii paboTHHUK, ero cobeceaHUK (MpU HEOOXOJAMMOCTH), MPUCYTCTBYIOIINE HA
3aHATHH, MPEICTABISIOTCS OOY4YalOIIMMCS, MPU STOM KaXKIbl pa3 Ha3bIBaeTCs TOT, K KOMY
MeIarorTMYeCKuii pabOTHUK 00paIiaeTcs;

- JEUCTBUA, JKECTbI, NMEPEMEIICHHsS MeJarorn4yeckoro padOTHHKAa KOPOTKO U SICHO
KOMMEHTHPYIOTCS;

- medatHass MHGOpMALM NPENOCTaBiIseTcs KpynHbIM mmipudToM (oT 18 MyHKTOB),
TOTaJIbHO 03BYYMBAETCS;

- obecrieuynBaeTcsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEILIEHUH;

- IPEA0CTABIIIETCA BO3MOKHOCTh UCIIOJIb30BaTh KOMITBIOTEPHI BO BPEMS 3aHATUI U IPABO
3anucu OOBbSICHEHUH Ha AUKTOMOH (T10 JKEeTaHUI0 00yUaIOLUXCs).



dopma npoBeAeHUS TEKYIIEH U MPOMEXKYTOYHOM aTTecTauuu A ooyvarommuxcs ¢ OB3
Y UHBAJIUIOB OIpeIesIeTCsl eAarorndeCKuM pabOTHUKOM B COOTBETCTBUHU C yUEOHBIM IJIAHOM.
[Tpu nHeoOxomumocTu obOywaromemycs ¢ OB3, mHBanuay ¢ y4eToM HUX HHIMBHIYaJbHBIX
NCUXO0(PU3MUECKUX OCOOCHHOCTEN AaeTCsl BO3SMOXKHOCTh MPOUTH IPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, MUCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIBIOTEpE, B OpME TECTUPOBAHHUS U T.1I., THOO
HPEAOCTABIISETCS IOTOJHUTEILHOE BPeMsI Uil OJATOTOBKH OTBETA.



Jlucr perucrpanuy usMeHeHU

JlonosiHeHUsT ¥ WU3MEHEHHUs B pabodeil mporpaMme AMCIUILIMHBI Ha 20 /20
y4eOHBIN 01

B nporpammMy BHOCSTCS ClEAYIONINE U3MEHEHUS:

1.

2.

3.

Yxaszvisaromes Homepa cmparuy, Ha Komopbslx
6HECEHbl USMEHEHUA,
u Kpamko oaemcs xapakmepucmuxka omux
UsMeHeHull

[Iporpamma omoOpeHa Ha 3acelnaHuu Kadeapbl —pa3paboTyuka «  » 20 r.,
poTOKOJI No

3aB. kadeapoit UYuuuponra H./I.

[Iporpamma o106peHa METOANYECKUM COBETOM HHCTUTYTA

« _» 20 T., TpOTOKOJ No

3am. gupekropa no YMP / /

IToonucw, dama
CornacoBaHo:
PykoBoautens OITOIT / /

Toonucw, oama



3.1. CTpykTypa JTUCHUILIUHBI VISl 3209YHUKOB

OO6mrast TPyJ0EMKOCTh JUCIUIUIMHBI cocTaBisieT 9 3auetHbix(bie) equHuIl(sl) (3E), Bcero 324
4acoB, M3 KOTOphIX 43,5 YacoB COCTaBIs€T KOHTAKTHas paboTa oOydaromerocss c
npenojaBareyieM (3aHATUSA JICKIMOHHOTO Tuma 12 yac., 3aHATUS CEMHUHApPCKOro THIIA
(IpakTUYeCcKue, CEMUHAPCKUE 3aHATHS, JJa0OpaTOpHbIE padOTHI U T.I.) 22 4ac., TPYNIOBbIE U
UHAMBUYyalIbHbIE KOHCYIbTauuu 0 vac., nmpuem sk3amena (KIIA), 3auera c¢ orenkoit - 1 gac.,

camocTosATellbHas pabora oOydaromerocss 268,5 dYac, KOHTPOJIb CaMOCTOSTEIBLHOM padOTHI
(KCP) - 6 yac.

. Bceero Kypc
Bun yae6HO# paboThI 4ACOB
5
OBLIAA TPYJOEMKOCTb AUCHUITJIMHBI 324 324
KOHTAKTHAA PABOTA OBYYAIOUIET'OCSA 435 435
C [TPEIIOJABATEJIEM, ' '
Jlexmonnele 3ansaTHs (JIek) 12 12
Jlaboparopusie 3ansaTus (J1ad) 4 4
[Tpaxtrueckue 3ansatus (I1p) 18 18
KoHnTpoib camocTosTenbHON pabOThl U MHAs KOHTaKTHAs 6 6
pabora (KCP)*
Koncynpramnum, cnava u 3amura Kypcosoro npoekra (KKII) 5 5
KonTaktHbie yacel Bo BpeMs attectanuu (KITA) 15 15
CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIET'OCA 268.5 268.5
(CPC):
[ToaroToBka K MpOMEKyTOUHOM aTTecTalMu B opMme: 12 12
(3a4eT ¢ OIEHKOM, KYPCOBOI TIPOCKT, JK3aMeEH)
OOPMA TTPOMEXYTOYHOUATTECTALINN 3a0, Ik
KII, Dk
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