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1. Ilepeyenb KOMIIETEHIMI ¢ YKa3aHHeM 3TANoB UX (pOPMHUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B pesynabraTe u3ydeHus aucuuiuinHbl «TemmocHaGxkeHue» oOydarouiuecs, B
coorBercTBUM ¢ @I'OC BO mno nanpanenuto noaroropku 08.03.01 CrpoutensctBo,
YTBEPXKIAECHHOIO MprKazoM MuHucTepcTBa o0pa3zoBanus u Hayku PO ot 31.05.2017 r.
Ne 481, popmMupyroT creayrome KOMIETEHITNH, YKa3aHHbIE B Ta0miie 1.

Tabmuma 1
®opMupoBaHHe KOMIIETEHIHI B Mpouecce M3y4YeHUus1 TUCIUILINHbI
«TemnocHadkeHHE»

Kommerenus HNupukarops! go- OraIsl Bunnr O1ieHO4YHbBIE

Kon HanmMenoBanue | CTHXEHUs Komre- | GOPMHPOBAHMS | 3aHSATHH IS cpencTBa s

TEHIUI KOMITETEHITNH B | (hOPMUPOBAH OILICHKH YPOBHS
rporiecce ns c(hopMUPOBAHHOCTH
OCBOCHHS KOMIICTEHIIH KOMIIETEHIUU
OIIOIT (xypc)” u
1 2 3 4 5 6

IIK-2 | Cnocoben mpo- | - [IK-2.7 -moaro- 3 JIEKLIHH, Y CTHBIHA TOKJIAM,
BOAWTH TpEJ- | TOBKA  TEXHHKO- MPAKTUYECKH | YCTHBIM OIpPOC,
BapUTEIHLHOE SKOHOMHYECKOI'O € 3aHATHS, MpaKTUYEeCKasl pa-
TEXHUKO- 000CHOBaHUS naboparopHsl | 00Ta, JTabopaTopHas
SKOHOMHYECKOE | IPOCKTHOTO  pe- € 3aHITUA pabora
000CHOBaHHE mieHus: 1o 3¢ dex-

MIPOCKTHBIX TUBHOMY BapHaH-
pelieHn, KOH- | TY TPOKIAJAKU CH-
TPOJIUPOBATH CTEMBI TeIlIO-
COOTBETCTBHUE CHAOXKEHHS
pa3pabaTbIBac-

MBIX IPOCKTOB

CTaHJIapTaM,

TEXHUYECKUM

YCIOBUSM 51

JIPYTUM HOpMa-

TUBHBIM JIOKY-

MEHTaM

TIK- Cnocob6en oxa- | - IIK-11.1 moaro- 3 JIEKITHH, YceTHBIN TOKNaI,

11 roTaBJINBaTh TOBKa TPOEKTHOU MPAaKTUYECKHU | YCTHBIN Ompoc,
MIPOSKTHYIO U u paboueit JOKy- € 3aHATHS, MpaKTUIecKas pa-
pabouyro 110- MEHTaluu 1O OT- nabopaTopHsl | 60Ta, 1abopaTopHas
KYMEHTAIIHIO NCJIBHBIM y3JIaM 1 € 3aHATHS paborta
10 OTACIBHEIM | DJIEMCHTAM, o
y3J1aM U dJie- IlaHaMm U npodu-

MEHTaM, 110 JISIM TEIUIOBBIX Ce-

IJJaHAaM ¥ IIPO- | TeH;

(buiIsIM Tero- - [IK-11.2 - non-

BBIX CeTeH roTOBKa HE00Xo-
auMoii  paboueit




JIOKYMEHTAITU!
JUTSE TIPOEKTUPOBA-
HHUS KaK BCEH CH-
CTEMBI TEILI0-
CHAOXXEHHMSI, TaK U
ee OTIEIbHBIX CO-
CTaBHBIX DJICMCH-
TOB
IIK-2 | Cnocoben mpo- | - [IK-2.7 -moaro- JIEKLIHH, Y CTHBINM HOKJIAM,
BOAWTH TpEJ- | TOBKA  TEXHHUKO- MPaKTUYECKH | YCTHBIN OIpoC,
BapUTEIHLHOE SKOHOMHYECKOTO € 3aHATHS, MpaKTUYEeCKasl pa-
TEXHHUKO- 000CHOBaHUS naboparopHsl | 60Ta, 1abopaTopHas
SKOHOMHUYECKOE | MPOEKTHOTO  pe- € 3aHATHS pabota, KypcoBOM
000CHOBaHUE meHust mo 3 dek- MPOCKT
MPOCKTHBIX THUBHOMY BapHaH-
pelieHn, KOH- | TY TPOKIAJKU CH-
TPOJIUPOBATH CTEMBI TEeIlIO-
COOTBETCTBHUE cHaOKeHMSs
paspabaThiBac-
MBIX IPOCKTOB
CTaHJapTaM,
TEXHUYECKUM
YCIOBUSIM u
JIPYTUM HOpMa-
TUBHBIM JIOKY-
MEHTaM
TIK- Cmnocob6en nox- | - IIK-11.1 moaro- JIEKITHH, YceTHBIN TOKNaI,
11 roTaBJINBaTh TOBKa IPOCKTHON MPAKTUYECKH | YCTHBIN OIpoC,
MPOEKTHYI0 U | U pabouelt OKY- € 3aHATHS, mpakTH4ecKast pa-
pabouyro  J10- | MEHTallUU MO OT- nabopatopHsbl | 60Ta, 1abopaTopHas
KYMEHTAIIHIO JIENbHBIM y37IaM ’ € 3aHATHS paboTa, KypcoBoi
[0 OTACILHBIM | DJIEMEHTAM, o MPOCKT
y3laM U 9Jje- | IaHaMm u npodu-
MEHTaM, 10 | JISM TEIUIOBBIX Ce-
IJIaHaM W TpO- | TeH;
¢unsam  temno- | - [1K-11.2 - mon-
BBIX CeTeH rOTOBKa HEOOXO-
auMon  paboueit
JOKYMEHTaIluU
JUISE TIPOSKTHPOBA-
HHUS KaK BCEH cH-
CTEMBI TEILI0-
cHAOKEHMSI, TaK U
ee OTIEIbHBIX CO-
CTaBHBIX DJICMEH-
TOB
[Ipumeyanue:

Komnerenuust I1K-2 — Takke Qopmupyercs B XOJI€ OCBOEHUS TUCHUIUIMH:
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TennocHabxenue; Bentunsauus, TernmoreHepUpyrommue yCTaHOBKH,; TexXHOoJorndecKas
MpaKkTUKa, a TakkKe B XOJ€ TMPOXOXKACHUA TMNpakTUKU: [IpoekTHas MpaKTUKa,;
HcnonHurenbckass MpakTUKa W MOpU MOATOTOBKE K MPOLEAYpPE 3allUThl M 3alluTe
BBITTYCKHOM KBTM(UKAITMOHHOM pabOTHI.

Komnerenuus I1K-11 - takke ¢gopmupyercs B XoAe MPOXOKIACHUS MPAKTUKU:
TexHonornyeckas npaktuka, [IpoektHasa npaktuka, VICoTHUTENbCKAS MPAKTUKA U TIPU
MOATOTOBKE K MPOIIEAYPE 3AITUTHI U 3aIIUTE BBIITYCKHON KBATM()UKAITMOHHONW PAOOTHI

2. Onucanue noKa3areJied 1 KpUTEpHueB OLCHUBAHUS KOMIIETEHIMH
Ha Pa3JIMYHBIX dTanax ux GopMupoBaHMsl, ONIUCAHHUE IKAJ OLlCHUBAHUS

Hepequb OLHCHOYHbIX MaT€pHuaJjloB

Tabwma 2

No HaumenoBanue orie- Kpatkas xapakrepuctuka ome- | IIpeacraBienue oleHOYHOTO
/11 HOYHOI'0 MaTepuasia HOYHOI'0 MaTepuasa Marepuaia B OM

1 Y CTHBIN A0KIa]1 IPOAYKT CaMOCTOSITENbHOM pabo- | Tembl JOKIAI0B
Tbl 00y4aroOIIEerocs, NpeaCTaBIIs-
101U cO00i YCTHOE BBICTYILIE-
HUE 10 IPEICTaBICHUIO TEM BbI-
HECEHHBIX Ha CAaMOCTOSTEIILHOE

U3YyYEHUE

2 YCTHBIN OIPOC CPEICTBO KOHTPOJISi, OPTaHU30- | MEPEYCHb BOIPOCOB IS PY-
BaHHOC KaK YCTHBIM ONpPOC Tena- | OSKHOTO KOHTPOJIS
rOrM4ecKoro paboTHuka ¢ oOyda-
FOIAMCS 110 IIOCJIETHEN ITPONJICH-
HOM TeMe Ha MPAKTUYECKOM WITU
71a00paTOPHOM 3aHITHU

3 nabopaTopHas paboTa | CpeACTBO, HAPABJIEHHOE HA Tembl 1abopaTOpHBIX PabOT
U3ydeHHEe MPAKTHYECKOTO X012
TeX WJIA UHBIX MIPOILIECCOB,
UCCIIC/IOBAaHHE SIBJICHUS B paMKax
3aJJaHHOI TeMBbI C IPUMEHEHUEM
METO/I0B, OCBOCHHBIX Ha JICKIIUSX,
COIIOCTABJICHNE MOTYYEHHBIX
pe3yIbTATOB C TEOPETUICCKUMHU
KOHIICTILUSIMH, OCYILIECTBIICHHUE
MHTEPIPETAINN TTOTYISHHBIX
pe3yJbTaTOB, OLICHUBAHUE
MPUMEHUMOCTH TTOJTYYEHHBIX
pe3yJIbTaTOB HAa NPAKTUKE

4 pakTUYeckas paboTa | CpeACTBO, HAMPABICHHOE Ha TeMbI IPaKTHYECKHUX padoT
BBIPA0OTKY y 00ydJaromerocs
MIPAaKTUYECKUX YMEHUH,
CBSI3aHHBIX ¢ 0000IIIEHNEM U
WHTEPIIPETAIIMEH TEX WU HHBIX
HAyYHBIX MaTEpPUAJIOB,
WCIIOJIb30BaHUE TIOTYICHHBIX
PE3yIbTATOB JIJISl OCBOSHUSI HOBBIX
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TEM.

) KYpCOBOU MPOEKT CpEeIICTBO, HAIIPABIIEHHOE Ha bnank 3aganust KypcoBoro
BBISIBJICHUE CITOCOOHOCTEH MPOEKTA, TEMBI IIPOEKTOB
o0yyaromierocs Ha OCHOBE
MOJTYyYECHHBIX 3HAHUM
CaMOCTOSITENILHO PELIATh
KOHKPETHBIEC MPAKTUUECKNE
33241 WJIU IPOBOJIUTH
HCCIEN0BAHUSA 0 OJTHOMY U3
pa3zenoB U3y4aeMou
JIUCIATUINHBL.

IIporpamMMa ouleHMBAHUS KOHTPOJUPYEMOil TUCHUILINHE
Tadauna 3
No KouTtponupyemblie Kon xouTpoaupyemoit HanMeHOBaHIE
paszaebl KOMITETEHIINY (WK e
/i OIICHOYHOTO CPEJICTBA
(TeMbl TUCIUIINHBI) JacTH)
1 2 3 4
1 | Iopsuee
BOJOCHAOKEHHUE: BUIBI,
OCHOBHbIC CXCMEL, IK-2, IIK-11 YCTHBIN AOKIIA], YCTHBIM OIPOC, MNpPaKTHYECKAast
MIPOEKTHUPOBAHUE
pabota, 1abopaTopHas padboTa
CHCTEMBI, pacuer,
OCHOBHOE
000pyIoOBaHME
2 | Cucrema
TETUTOCHAO0KESHHUS:
BUbI, OCHOBHBIC
CXEMBI, K-2, IIK-11 YCTHBIN 10KIIaJl, yCTHBIN ONpOC, MpakThuuecKas
MPOSKTHUPOBAHUE pabota, naboparopHas pabora, KypcoOBOM MPOEKT
CHCTEMBI, pacuer,
OCHOBHOE
o0opynoBaHue

Onucanue nokaszarejied 1 KpuTepueB OLEHMBAHUS KOMIIETEHUUH 10 IMCIATIIIHHE
«TensiocHa0xeHNe» HA Pa3JIMUYHBIX 3TaNax UX GOPMUPOBAHUS, ONTUCAHHE IIKAJ

OICHUBAHUA
Taoauna 4
Kon WHaukaTopsl IToka3zaTenu ¥ KpUTEPUH OLIEHUBAHMS PE3YJIbTATOB O0yUEHHSI
KOMIIETEHIIM | JOCTHKECHUS HIKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHM
U, Tarbl KOMIIETCHIIUH IIOPOTOBOTO YPOBEHb YPOBEHBb YPOBEHb
OCBOEHUS YpOBHS (ynoBneTBopu (xoporo) (oTnHM4HO)
KOMIIETEHIIN (HeyloBIIETBOPH TEJIBHO)

u TEJILHO)

1 2 3 4 5 6
IK-2, -MK-2.7 - oOyJaromuics obOyugaromuiic | oOydarommuiic | oOyJaroutuic
3 Kypc MOJrOTOBKA HE 3HAET b s A

TEXHHUKO- 3HAYUTENbHOMN JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPHUPY
HIKOHOMHYE- qacTu €T 3HaHU €T 3HaHHE €T 3HaHHe
CKOro 00OCHO- | IPOrPaMMHOTO TOJIBKO Marepuara, MaTepuaa 1o




BaHUS  IIpO- | MaTepuaa, OCHOBHOTO HE JIOMTYCKAET | OCHOBHbIM
€KTHOTO  pe- | TIOXO Mmarepuara, CYIIECTBEHHBI | noxazamensm
HICHUsI 10 3(¢)- | OPUEHTHPYETCS B | HO HE 3HAET X HOpMAMUuBHOU
(dexTUBHOMY | MaTepHase 1o JieTane, HETOYHOCTEH | 6a3zvl 0ns
BapHUaHTy OCHOBHbBIM JIOITyCKaeT pacuema
IPOKJIaIKA noKazamensam HETOYHOCTH, cucmemvl
CHUCTEMBI TeN- | HOPMAMUBHOLL JIOITyCKaeT 2opsuezo
JocHaOXeHUst | 6azvl 0714 HETOYHOCTHU B 8000CHAOMCEH
pacuema (hopMyITUPOBK us ¢ 6b1OOPOM
cucmemul ax, HapyIIaeT HeobxXoo0umoe
2opsuezo JIOTHYECKYIO 0
6000CHaOMCEHUs | TIOCTIEI0BATEN 060py0o8aHus
¢ 8blOOpOM BHOCTH B , IPaKTUKU
HeobXxo0uUM020 U3JI0KEHUU IIPUMEHEHHUS
060py008aHus, IPOTPaMMHOT Marepuala,
HE 3HaeT 0 MaTepuasa MCYEPIIBIBAIO
MPaKTUKY e u
MIPUMCHCHHUS MOCJIeI0BATEN
marepuala, BHO, YETKO U
JIOITyCKaeT JIOTHYHO
CYIIICCTBEHHbBIE u3jaraer
OIINOKHU Marepual,
XOPOIIO
OPHEHTUPYETC
B
Marepuare,
HE
3aTpyIHSACTCS
C OTBETOM
npu
BUIOM3MEHEH
WU 3aJaHui
[1K-11, - [1K-11.1 | oOyy4aromuiics oOyyaromuiic | oOyvaromuiic | oOyuaromuiic
3 Kypc MOATOTOBKA HE 3HaeT s s s
MPOEKTHON ¥ | 3HAYUTENbHOU JNEMOHCTPHUPY | AEMOHCTPUPY | IEMOHCTPUDPY
paboueit  1o- | HacTH eT 3HaHUs €T 3HaHNe eT 3HaHue
KyMEHTAINH MPOrPaMMHOTO TOJIBKO MaTepuana, MaTepuaia
10 OT/IEIBHBIM | MaTepuaa, OCHOBHOTO HE JIOMTYCKAET | NPUHYUNOS
y3J1aM M 3Jie- | II0X0 MaTepuana, CYILIECTBEHHBI | NPOEKMUposa
MEHTaM, [0 | OpPUEHTHPYETCS B | HO HE 3HAET X HUs U
TJIaHaM U | MaTepuane: no JeTane, HETOYHOCTEH | nocmpoenus
npopIIIM NPUHYUNAM JIOITyCKaeT cucmembl
TEIUIOBBIX CE€- | NPOEeKMUposanus | HETOUHOCTH, MeniocHab#c
Tel; U nocmpoenus JIOITyCKaeT €eHusl
- [K-11.2 - | cucmemsi HETOYHOCTH B 3a0aHH020
MOJITOTOBKA eopsue2o (bopMyITHPOBK 00vexma,
HEOOXOIUMOU | 8000CHAOMCEHUsT | aX, HAPYIIIAeT OCHOBHbBIX
paboueit  10- | 3adannozo JIOTHYECKYIO NONOMHCEeHUS
KyMEHTAIH obvexma, MOCJIeIOBATEN npu
JUI  TIPOEKTU- | OCHOBHBIM BHOCTH B paspabomke
pOBaHUSI  KaK | NOJIONCEHUSAM U3JI0KECHUU NPOEKMHOLL U




BCEH CHCTEMBI | npu pazpabomke | IPOrpaMMHOT MexHUu4eckolu
TEIUIOCHAOXKE- | npoeKmHou u 0 MaTepuasa O0OKyMeHmayu
HUS, TaK U €€ | mexHuyecKou ue
OTIENbHBIX OOKYMeHmayuu 8 coomeemcme
COCTaBHBIX coomeemcmauu ¢ uu c
2JIEMEHTOB 3a0anuem, 3a0anuem,
cmanoapmamu u cmanoapmam
mexHu4ecKumu uu
yenosusamu, MexHUu4ecKum
makaice U YCrLo8UAMU,
OCHOBHbBIX a makoce
nokasamerneti OCHOBHbBIX
MexHUuKo- nokasamernet
9KOHOMUYECKO20 MexXHUuKo-
0b0CcHO8aHUSA 9KOHOMUYECK
npoexkma, ue 020
3HAET MPAKTUKY 000CcHO8aHUS
MIPUMCHCHHUS npoexkma,
MaTepuarna, MIPAKTUKU
JIOITyCKaeT MIPUMCHCHHUS
CYIIECTBEHHbBIC MaTepuana,
OIINOKHU HCYEPIIHIBAIO
e u
MOCJIeI0BATEN
BHO, YETKO U
JIOTHYHO
u3Jaraer
MaTepua,
XOPOIIO
OPHEHTUPYETC
B
MaTepuarne,
HE
3aTpyaHSETCS
C OTBETOM
npu
BUIOM3MEHEH
WU 3aJaHui
[K-2, -[IK-2.7 - oOyJaromuiics oOydaromuiic | obydaromuiic | odydarommuiic
4 xypc MOJIFOTOBKA HE 3HaeT i b o
TEXHHUKO- 3HAYUTENbHOMN JNEMOHCTPHUPY | AEMOHCTPUPY | IEMOHCTPUDPY
9KOHOMHYE- 4acTu eT 3HaHUS €T 3HaHue €T 3HaHue
CKOr0 00OCHO- | MPOrPaMMHOI0 TOJIBKO MaTepuarna, MaTepuaia
BaHUS  TMpO- | MaTepuaa, OCHOBHOT'O HE JIONYCKAET | OCHOBHbIX
€KTHOTO  pe- | IJI0XO Marepuara, CYIIIECTBEHHBI | HOPMAMuUBO8
HIeHUs! 1O 3(¢- | OPUEHTHPYETCS B | HO HE 3HAET X U npasu npu
(bexTUBHOMY Marepuae 1o JleTaneu, HETOYHOCTEU | npoexmuposa
BapUaHTy OCHOBHbBIM JIOITyCKaeT HUU cucmembl
TIPOKJIAIKA HOpMamueam u HETOYHOCTH, mensiocHab’c
CHUCTEMBl TeN- | npasuUIaM npu JIOITyCKaeT eHus,
JOCHAOXKEHHS | npoekmuposanuy | HETOYHOCTH B paszpabamoiea
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cucmembl (bopMyITHpPOBK em
MeniocHabIceHy | ax, HapylIaer aghghexmuanobl
A, He MOdicem JIOTHYECKYIO € 8apuanmul
paspabamvléams | OCIEIOBATEIN NPOKNAOKU
aghghexmuenvle BHOCTbH B cucmemol
sapuanmol U3JI0KEHUHU MeniocHab#c
NPOKIAOKU POTPaMMHOT eHus,
cucmembl 0 MaTepuasa MIPAKTUKU
MenioCHabICceHU IPUMCHCHHS
,, HE 3HAET Mmarepuara,
NPaKTUKY HCYEPITBIBAO
MIPUMCHCHUS e u
Mmarepuala, MoCJIeI0BaTeN
JIOITyCKaeT BHO, YETKO U
CYIIIECTBEHHbBIE JIOTHYHO
OLINOKH u3J1araer
MaTepHal,
XOPOIIO
OPHECHTUPYETC
B
Marepuale,
HE
3aTpyIHSACTCS
C OTBETOM
npu
BHJIOM3MEHEH
WU 3aJaHui
IK-11, - [IK-11.1 | oOy4aronuiics oOydaromuiic | oOydJaromuiic | oOydJaromuiic
4 xypc MOJITOTOBKA HE 3HAeT s S o
MPOSKTHOM ¥ | 3HAYUTEIHLHOU JEMOHCTPHUPY | IEMOHCTPHUPY | IEMOHCTPHUPY
paboueii  g0- | yacTu €T 3HaHUS €T 3HaHHE €T 3HaHHe
KyMEHTAINH MIPOrPaMMHOTO TOJIBKO marepuaa, Marepuana
M0 OTJENBHBIM | MaTepuaa, OCHOBHOTO HE JIONYCKAET | OCHOBHbIX
y3JIaM ® DJie- | TI0XO Marepuara, CYIIECTBEHHBI | cxeMm cucmem
MEHTaM, IO | ODUEHTHPYETCSA B | HO HE 3HAET X meniocHabo’c
IJIaHaM U | Marepuaie JleTaneu, HETOYHOCTEN | eHus u
npopuiIsM OCHOGHbIX cXeM | JOIyCKaeT ocobennocmu
TETUIOBBIX Ce- | cucmem HETOYHOCTH, ux
Tei; meniocHaddceHy | AOMyCKaeT nPoOeKmuposa
- TK-11.2 - | 5 u ocobennocmu | HETOYHOCTH B HUA U
MOJITOTOBKA ux bopMyIHUpOBK 9KCHIyamayu
HEOOXOUMOW | npoekmuposanus | ax, HapymaeT U, a maxaice
pabGoueit  m0- | u axcnayamayuu, | JOTUYECKYIO OCHOBHbIX
KyMEHTAINH a makice nocje0BaTen HOpMamueHbl
IUIE  TIPOCKTH- | OCHOBHBIX BHOCTH B X
pPOBaHUS  KaK | HOPMAMUGHHIX U3JI0KEHUHU OOKYMEHMO8,
BCEH CHUCTEMBI | OKYMEHmMOo8, HE | TIPOTPaMMHOT MIPAKTUKH
TerIocHa0Xe- | 3HaeT MPaKTHKy | O MaTepuana MIPUMEHEHHUS
HUS, TaK U €€ | IPUMCHEHUS Marepuara,
OTJICTBHBIX MaTepuana, HCYEPIBIBAIO
COCTaBHBIX JIOITyCKaeT e u




2JIEMEHTOB CYIIIECTBCHHBIC MOCJIEIOBATEI
OIIHOKH BHO, YCTKO U
JIOTUYHO
H3J1aract
Marepual,
XOpOIIO
OPUEHTHPYETC
B
Marepuaie,
HE
3aTPyAHSICTCS
C OTBETOM
npu
BUIOM3MEHCH
WU 3aJaHui

3. TunoBble KOHTPOJILHBIE 32IaHNSI HJIH HHbIe MATEPUAJIbI, HEOOX0TUMBbIE IS
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yIluX 3Tanbl GopMUpPOBaHHUS KOMIIETEHI[UI B MpoLecce 0CBOCHUS
00pa3oBaTeJbHOM MPOrpaMMBbI

3.1 YcTHBI 0K

[Ton mokmamoM MOHWMAETCSl YCTHOE COOOIEHHE MO OJHOMY M3 BOIIPOCOB TEM,
BBIHECEHHBIX HAa CAMOCTOSITEIIbHOE U3YICHHE.

[ToaroToBKa JoKiIana HalpaBicHa Ha Pa3BUTHE U 3aKpEIUICHUE Yy 00y4YarOIINXCS
HAyYHOM, METOJUYECKON U JPYroi JUTEepaTypbl; Ha BHIPAOOTKY HABBIKOB M YMEHUH
IPaMOTHO W YOEAUTENIbHO U3J1arath MaTepual, 4eTKO GopMyIHpOBaATh TEOPETUUECKUE
000011IeHNsI, BBIBOJIBI U TPAKTUYECKHE peKoMeHaanuu. g 3Toro oOydaronmmcs
npeayiaraeTcsi: OCBOUTH OJIMH U3 BOMPOCOB IO AMCIIUIUIMHE; BBISIBUTH KIIFOUEBBIE TO-
HATHUSA, XapaKTEPU3YyIOIINe MaTepual; MOArOTOBUTH JIOKJIA].

Brictymnnenue o0ydaromierocs ¢ 10KJIa0M, 3aHUMAaeT He 0osiee 3-5 MUHYT.

Pexomenmyemas TeMaTrKa TOKJIA0B MO JUCITUTIIMHE MPUBEICHA B Ta0IHIIe 5.

JlomOTHUTENBHBIN TIEpEYEHb BOMPOCOB U TEM, BBIHECECHHBIX Ha CAaMOCTOSATEIHLHOC
U3YUYCHUE, MPECTABIICH B IPIIIOKCHUH 2.

Tabmuna 5
TeMbl 10K/Ia10B, peKOMEHIyeMbIX NPH U3YyYeHUH TUCHUILTUHBI
«TemirocHa0keHHE»

/i TeMmsbl 1oKIIag0B

2

CoBpeMEHHBIE CUCTEMBI TETNTOCHAOKECHHS

HanexHocTh pa6OTBI TCIIJIOSHCPTCTUUCCKOT O 060py;[0BaH1/1${

Opranuzanyst SKCITyaTalliy TETIOBBIX CETEH

ABTOHOMHEIE CUCTEMBI TEIIOCHAOKEHUS

OB WN PP

TennocHabxeHne ropo10B
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Jar TeMbl 1OKIIag0B

2

COBpeMeHHOC o60pyz[03aHI/Ie JJIs1 CUCTEMBI rOpA4Y€ETro BOI[OCHa6)KeHI/I5[

TenmoBoe l'IOTpC6J'IeHI/Ie U CUCTEMBI TEINIOCHAOKEHUS

I
1
6
7 CHcTeMBI COJIHEYHOTI'O TEIIOCHA0KEHUS
8
9

Ha,[[G)KHOCTB CHCTEM TEIJIOCHAOKEHHS U rops4ero BOI[OCHa6}KCHI/I${

10 | IlpuuynMHBI BOBHUKHOBEHHUS aBapuil HA 00BEKTAX CUCTEMBI TEIUIOCHAOKEHUSI.

3.3 [IpakTHuyeckue 3aHATHS

[IpakTrueckue 3aHATHS IPOBOLATCS MIOCIIEC U3YUEHUSI TEOPETUUECKOIO0 MaTepruaia
[0 TEME, U CIIY)KaT Uil 3aKPEIUJICHHUS IOJYyYEHHBbIX 3HAHUM, OCBOCHUS YMEHUH U
HaIpaBJIeHbI Ha (POPMUPOBAHKE YCTAHOBICHHBIX YUCOHBIM TUIAHOM KOMITCTCHITHM.

TemaTrka MPaKTUYECKUX 3aHATUHN CBsi3aHA C PACCMATPUBAEMbBIM TEOPETUUECKUM

JICKOUOHHBIM MaTCpHUaJiOM.
HepequL TEM NMPAKTUHYECCKUX 3aHATHH

3 Kypc
1. OmnpenesneHue TEMIOBbIX IOTOKOB HA OTOIUIEHUE, BEHTUJIALMIO U ropsuyee BOJAOCHA0KEHNE
10 YKPYIHEHHBIM NoKa3aTessiM. [locTpoeHne rpagukoB 4acoBBIX pacxo0B TeIlIa 110 Ipo-
JIOJPKUTEIIbHOCTH TEIJIOBBIX HAPY30K.
2. N3yyeHne cxeMm MOAKIIOYEHHS] OTOIMHUTENbHBIX CHUCTEM M CHUCTEM TOpSYEro BOAOCHAOKe-
HUS

4 xypc
1. PerynupoBanus oTmycka TemioTsl. PacueT u noctpoeHne TeMepaTypHoro rpaguka, pery-
JMPOBAHKE OTIYCKA TEMJIOThI B 3aKPBITHIX CUCTEMAX TEIIOCHAOKEHHUS.
2. PerynupoBanue oTilycka TENJIOThl HA BEHTUIIALMIO. PeryimpoBka OTIycKa TEIUIOTHI Ha ro-
psiuee BogocHa0xeHue. IlocTpoenue rpaguka pacxoaa ceTeBoi BOIbI
3. Pacuer Tonmuubl TemnoBoi u3zonsuuu. Pacdyer u moadbop kommeHncatopos. Pacuer ycunuit
Ha onopsl. [Ton6op sneBaropa

3.4 JlaGopaTopHas padora
JlabopaTopHbie pabOThI MPOBOJATCS MOCTIE U3YUCHHS TEOPETUIECKOTO MaTepuraa 1o

TEME, WU CHyKaT [JIsl 3aKpEeIUIeHUs IMOJIYyYECHHBIX 3HAHWN, OCBOCHUSI yYMEHUW U
HarpasieHbl Ha (POPMHUPOBAHNUE YCTAHOBJICHHBIX YICOHBIM IJIAHOM KOMIIETEHIIUH.
Tematuka nabopaTopHbIX pPabOT CBsi3aHA C PacCMaTPUBAEMBIM TEOPETHUECCKUM
JIEKITMOHHBIM MaTepHajIoM.
Ilepeyenn Tem J1a0OPATOPHBIX PaldoOT.

3 KypcC
1. Onpenenenne TEIIOEMKOCTH Bo3yxa. Onpenenenue pacxoaa Bo3ayxa. OnpeneneHue Ko-
a¢dunMeHTa TeIONPOBOTHOCTH
4 xypc
1. Omnpenenenne koddduimenTa rerwiootnayn. Onpenenenre koddduirenTta Temionepenadn
2. HccnenoBanmne xapakTeprUCTUK HarpeBaTesi BO3AYIIHOTO OTOKa
3. Ornpezenenre TEMI0EMKOCTH BO3/lyXa METOI0M HarpeBa MoTOKa MpU MOCTOSIHHOM J1aBJie-
HUU
4. Omnpenenenne TEIIOEMKOCTH BO3/IyXa PU MOCTOSHHOM 00beMe METOJIOM HarpeBa TEeIIo-
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H30JIMPOBAHHOT'O IMOCTOAHHOTI'O 00BeMa U MaccChl BO3yXa

o. Onpenenenue ko3 duimenTa Temnonepeaadu Npu IBUKESHUN BO31yXa B TpyOe pH pas-
JIMYHBIX CKOPOCTSAX TCUCHHS

JlaGopatopHble pabOThl BBIMIOJIHSAIOTCS B COOTBETCTBUU C METOIMYECKUMHU
yVKa3aHUSMH  TI0  BBINIOJIHCHHWIO  JIAOOPATOPHBIX ~ pabOT MO  JUCHUIIINHE
«TemnocHabxeHUE.

3.5 Kypcogoii npoekTr

KypcoBoii npoekt «Temnocnad:kenne ropoaa (MMKpopaiioHa)» HalpaBjeH Ha
OCBOCHHME HABBIKOB CaMOCTOATENIBbHON paOOThl ¢ HOPMATHUBHBIMH JIOKYMEHTAMH 3a
NPOWJEHHBIN 3Tanm OOydeHHs] MO Y4eOHOW AUCIUIUIMHE. BBIMOJIHEHHE KypcOBOTO
POEKTa MPHU3BAHO BBISIBUTH CIIOCOOHOCTH OOYYalOIIETrOCs Ha OCHOBE MOJYyYEHHBIX
3HAHUI CAMOCTOSITEIBHO peliaTh KOHKPETHBIE MPAKTHYECKUE 3aJa4d WM IPOBOJIUTH
HCCIIEIOBAHNUSI TI0 OJHOMY M3 pAa3lelioB H3y4yaeMOW IHCHMUIUIMHE, a TakXkKe Ha
(opMHpOBaHKE COOTBETCTBYIOIIMX KOMITETEHIIUM.

KypcoBoil mpoeKT Mo TEIIOCHAOKEHUIO palloHa COCTOUT U3 MOSICHUTEIbHOU
3aMHUCKU U IpaUUecKoi YacTu Ha 2-3 CTaHJApTHBIX YEPTEKHBIX JIUCTAX. TpeOOBaHUS K
0(pOPMIIEHUIO KYPCOBOT'O IIPOEKTA:

KypcoBoii mpoektr obbemoM 20-45 cTpaHuUIl COCTOMT W3 O(GOPMIICHHBIX TIO
YCTAaHOBJICHHBIM MPAaBWJIAM U HOPMAaTUBAM CIIEIYIOIIUX CTPYKTYPHBIX 3JIEMEHTOB!

1. BBeneHue, rie M3NararTCs OCHOBHBIE IMOJIOKEHHUS COBPEMEHHOM TEXHHUKU
TEIUIOCHA0KEHUS, HCIIOJIb3yEMbIE B JIAaHHOM IPOEKTE C YYETOM MEPCIEKTUBHOIO
Pa3BUTHS CUCTEM TETUIOCHAOKEHHS U TeTUTO(UKAIIIH.

2. XapaktepucTuka OOBEKTa M YCJIOBHUS, 3aJaHHBIE B 3aJaHUM HA
POEKTUPOBAHHUE.

3. OCHOBHBIE peIICHUs MO MPUHIMUITUATIBLHON CXeMe TEIJI0CHA0KEeHUSI, OMCaHUe
KOHCTPYKITUH U 3JIEMEHTOB TEIJIOBOM CETH, MPUHSITHIX B MPOEKTE.

4. PacueTHas 4acTh IPOEKTA 10 ONPEAEIICHUIO TEIUIOBBIX HATPY30K, COCTABIECHUIO
TEMIEPATYPHBIX TpadUKOB, THAPABIMYECKOMY U TEIJIOBOMY pacuery, Mo MPUHSITOMY
MEXaHUYECKOMY OOOpYAOBAHHUIO TEIJIOBBIX CE€TE€d MW aOOHEHTCKUX BBOJOB, pacyer
TeII0(UKAIMOHHOTO 000PYI0BAHUSI.

X0 BBIINOJHEHUSI KYpPCOBOTO IMPOEKTa KOHTPOJUPYETCS IMPENoJaBaTesieM B
TeueHue ceMmectpa. [Ipu npoBeneHnn pyoeXHBIX KOHTPOJIEH 00s13aTeNIbHO OLICHUBAETCS
U BBINOJHEHHAs YacTh KYpPCOBOTO TpOEKTa. BEIsBIEHHbIE OMMOKH (DUKCUPYIOTCS
MIPEnoaBaTesieM JUIsl OCIEAYIOIIETO HCIPABICHUS CTYACHTOM.

BpInoNHEHHBI  KypCOBOM MPOEKT IOJIEKUT OKOHYATEIBHOW MPOBEPKE
MpenojaBaresieM, PyKOBOASIINM KYPCOBBIM MPOEKTUPOBAHUEM, U 3AIIUTE B KOMUCCHUH.
Komuccust cocroutr u3 3aBeayromiero kadeapodl HIM €ro 3aMecTHTeNs, BEeAyIIEeTro
NPENOAABATENS U PYKOBOJAUTENSL KYpCOBOIO MPOEKTUPOBAHUA. 3alIuTa MPEANOJIaract
co0eceloBaHUE IO BONPOCaM, M3JI0KEHHBIM B KypcoBOM mnpoekTte. Ha 3ammre mpoekra
MOTYT MPUCYTCTBOBATH APYrue 00ydarolrecs U MpernoaaBaTe.
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bJiiank 3aaHus /151 KYPCOBOIo MpoeKTa:

®PI'BOY BO «CaparoBckuii 'AY um. H.U.BaBunosa»

Hanpasnenue noaroroku 08.03.01 «CTpouTenbcTBOY YTBEPX/AIO:
[Mpoduns «Temno,-ra3o-,X01010CHA0KEHUE ¥ BEHTUIIS NS
Kadenpa «C, TT'Cud»
Huctummmaa «OToTIeHuE 3aB.kadenpoit
1. Ilo xypcoBOMY IPOECKTHPOBAHUIO 00YUAIOIIEMYCS Kypca

2. TennocHabkeHHe MUKpopailoHa ropoja

3. TexHHYECKUU TIPOEKT
3.MicxomHble TaHHBIE K IPOCKTY: TOPOJI CTPOUTEIILCTBA, MIAPAMETPHI TEINIOHOCHTEISI B TEIJIOBOM CETH:
t. =130 (150)°C, t, = 70°C, Tun cucTeMbl__TEIIOCHA0KEHMS (YETHIPEXTPYOHAs), TEHIIAH MUKPOPAKi-
OHa

Coz[epxcaHHe pvaeTHO-HOHCHHTeHBHOﬁ 3aIlIMCKHu (nepequL IO JJICKaIl X pa3pa60TKe BOIIPOCOB:

1. OnpeneneHne pacyeTHLIX TEIJIOBLIX HAIPY30K paroHa.

2. IlocTpoenne rpaduka 4acoOBBIX PAcXOAO0B TEIIAa M T'OJOBOTrO rpadHkKa MO IIPOAOJLKUTEIbHOCTH
TEIIOBBIX HATPY30K

3. Pacuer M MOCTpPOEHHE TEMIIEPATYPHOI'O IpaduKa: PEryJIMpOBaHHE OTIYCKA TEIUIOTHI B 3aKPBITHIX
CHCTEMAaX TCINIOCHAOKCHHS.

3.1. PerynupoBaHue OTOycKa TEMIOTHI HA BEHTUIALIUIO

3.2. PeryaupoBaHue OTIyCKa TEIIOTHI HA TOpsAYee BOJIOCHA0KEHHE

4. PacyeT M MOCTPOEHHE PACXOIHOI0 IrpadUKa.

5. I'mapaBIuyecKuil pacyeT TEINIOBOM CETH.

6. Onpenenenne 3¢hGEKTUBHOCTH TEIMIOBON U30JISIINU

3aKII04YCHHE.

CIHCOK  JTUTEPATYPHI

5.Ilepeuens rpaduyecKkoro Mareprana ¢ TOYHBIM YKa3aHUEM 0043aTeIbHbBIX YEPTEKEH: TEHIUIaH MHK-
popaioHa, Tpacca TEIIOBOH CETH ¢ HAHECEHHEM AUAMETPOB, KOMIEHCATOPOB, HEMOABMKHBIX OIIOD
(M:1:1000); mra" m paspe3 kaHana (1:10), mmaH kommeHcatopHoW HumM (M:1:25), xoMIIeHcaTop

(M:1:25)

JlaTa BeIIa4uu 3adaHus

CpOK caadyun CO6y‘laIOH_[I/IMC$I 3aKOHYCHHOT'O IIPOCKTa

PYKOBO,[[I/ITCJ'IB IMPOCKTA

3a,Z[aHI/IC IMPUHAI K UCIIOJTHCHUTIO

Cnucok aureparypsl: 1. ApatonuH, E.I'. McTtounnkn u cucremsl TenjocHadxenns. TemnoBbie
ceTH M TelioBble NYHKTHI : yuyeObuuk / E.I'. Apmronus. - Mocksa ; Bonorna : Undpa-Nnxenepus,
2019. - 300 c. - ISBN 978-5-9729-0296-5. - Pexum JI0CTyTa:
https://new.znanium.com/catalog/product/1053396 -  Tekct :  osmekrponnsmi. -  URL:
http://znanium.com/catalog/product/1053396 2. 3uranmmua C.K. OCHOBBI IIEHTPAIM30BAHHOTO TETI-
nocHaOxenus / A.A. Kymunos, C.K. 3uranmmna. - 2-¢ u3j., nepepad. u gom. - M.: HUL] TH®PA-M,
2015. - 176 c. [DneKTpOHHBIN pecypc] — Pexum JIOCTYyTa:
http://znanium.com/bookread2.php?book=520046 3. TemnocHabxeHue. MeToauueckue ykasa-

HHUA OJI4 BBIIIOJHCHHUS KYPCOBOI'O ITPOCKTA IIO JUCHUIIIIMHC «TemnocHabxeHNE JIIA
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http://znanium.com/catalog/product/1053396%202
http://znanium.com/bookread2.php?book=520046

CTYAEHTOB HampaBJeHUs MOAroTOBKU «CTpoutenbcTBo». Pemonnna T.B.; ®I'OY BO
«Caparosckuii 'AY» — Caparos, 2017. — 40c.

3.6 IIpomexkyTOoUHAasi aTTECTALIMS

B cooTBeTcTBUM ¢ y4eOHBIM IUIaHOM IO HampaBieHuto noarotoBku 08.03.01
CTpouTeNbCTBO BUAOM IMPOBEICHUS IPOMEKYTOUYHOM aTTECTalluu SBISIETCS 3ayeT,
HK3aMEH U 3alUuTa KypCOBOIO IIPOEKTA.

[lenp mpoBeaeHHUS NPOMEXKYTOUHOW aTTECTalMM (3a4eT, SK3aMEH) — OLEHKa
HOJyYEHHBIX 3HAHUM.

BOHpOCI)I, BbBIHOCHMBbIC HaA 3a4€T

3 Kypc¢

1. Knaccuduxkanus cucteM ropsiaero BOJ0CHaA0KEHUs

2. BogonoaroroBka B cucTemMax ropsiyero BOJ0CHa0KeHUs

3. CxeMbl CHCTEM TOpsiuero BoJocHaOkeHus. TymukoBas cxema C BepxHeH
Pa3BOJIKOW U OaKOM aKKyMYJISITOPOM.

4. CxeMbl cucteM ropsyero BoJOCHaOXeHHUs. TynmukKoBas cXeMa C HIKHEH
pa3BoJKOM. [{UpKyIsIMHOHHAs cXeMa C BEPXHEN Pa3BOAKOM.

5. TynukoBass cxemMa € BepxHEW pa3BoakoW. LlupkynsuuoHHas cxema C
HIKHEN Pa3BOIAKOM.

6. CxemMa roOpsiuero  BOJOCHAOXXEHHS C  HIDKHEM  pa3BOJAKONM U
IIPUHYIUTENBHON HUPKYIISIIACH.

7. CxeMbl CHCTEM TOPSYEro BOJOCHAOKEHUS TIPU HAIMYUU MECTHOU
KOTEJIbHOM.

8. Cxewmsbl ¢ mogayeit ropsiueid BOJbl U3 TEINIOBOM CETH.

Q. CxeMbI Topsiuero BoJOCHa0KEHUs C HEMOCPEACTBEHHBIM OTOOPOM BOJIBI U3

TEIJIOBOM CETH.

10. Cxema ¢ HETOCPEACTBEHHBIM OTOOPOM TOpSTUEH BOABI U3 TETUIOBOU CETH C
HIDKHEN Pa3BOJKOM.

11.  Cxema ropsiaero BoJIOCHA0XEHUSI C HETOCPEACTBEHHBIM OTOOPOM BO/IbI U3
TETUIOBOM CETHU C BEPXHEU pa3BOJIKOM.

12. (Cxema ropsuero BOJOCHAOKEHUS C TMOJMENIMBAHHUEM BOJIOTIPOBOIHOM
BOJBL.

13. BopnonarpeBaTenu CHCTEM TOpSYEro BOJOCHAOKEHHsS. THIBI, CXEMBI,
IIPEUMYILECTBA U HETOCTATKH.

14. Tumnpl 06aKoB-aKKyMYJSTOPOB, NPHUMEHSEMBIX B CHUCTEMax TrOpPSYEro
BOJIOCHA0KEHUS

15. Cxema nmpsMOYTOJIbHOTO OaKa-aKKyMyJsTopa.

16. Cxema ropu3oHTaIBLHOTO 0aKa-aKKyMyJsaTopa.

17.  IlpuHIMO HAOPHBIX 0AKOB-aKKyMYJISATOPOB.

18. Bonomepnsbie ycTpoiictBa. [IpaBuiia ycTaHOBKHU.
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19. TIlpaBuna yCTaHOBKM 3allOpHOM apMarypbl B CHUCTEMax TOpPSYEro
BOJIOCHA0KEHUS.

20. Tumbr  TpyOONpOBOJOB, MPUMEHSEMBIX B  CHCTEMax  TOPSYEro
BOJIOCHA0XKEHUS, UX KJIaCCU(PUKALIMS, TOCTOMHCTBA U HEJIOCTATKHU.

21. T'mapaBiUyYecKHil pacyeT CUCTEM ropsiuero BOJIOCHAOKEHHUS.

22. llenb ruapaBnuyeckoro pacuera. [IpuHuun pacdyera TyIMKOBON CUCTEMBI.

23. U3 kakuxX COCTaBISIIONIMX CKJIQABIBAIOTCS OOIIHME TMOTEPH B CHCTEMax
ropsiuero BogocHa0xenus. [Ipusectu GopMyIibl 1 UX pacIuPpPOBKY.

24. Kak ompeaenuTs JUaMeTp IpoccenbHOM auadparMel. B kakom ciydae
yCTaHaBIMBAETCs JpoccelbHass auadparmMa, a B KaKOM KpaH JJs TOTalieHus
M30BITOYHOTO HaIopa.

25. [lpuHnUN ruApaBINYECKOTO pacueTa IUPKYJISAIHOHHBIX CHCTEM TOPSYETO
BOJIOCHAOKEHUSI.

26. OmnpeneneHue  TEIIONOTEPh  TPyOONPOBOJAMU  CHUCTEM  TOPSUYETO
BOJIOCHA0KEHUSI.

27. OrmpeneneHue pacueTHOTO IPABUTAIMOHHOIO HANlopa B CUCTEMAX TOPSYETO
BOJIOCHA0XEHUS C BEpXHEU U HUKHEN Pa3BOJIKOM.

28.  Ilpunuun noadopa HUPKYISIUOHHBIX HACOCOB.

29. OcHOBHbIC TpaBW/a TMPOKIAIKA TPYOOIPOBOIOB CHCTEM TOPSUYETO
BOJIOCHAOXKEHUs. MaTepualibl, UCIOJIb3yeMbIe JIJIsl U3TOTOBIICHUS TPYOOIIPOBOIOB.

30.  Twumbl H30JISAIHH, MPUMEHSIEMON B CHCTEMAaX TOPSYETO BOJTOCHAOKEHUS.

31. Jlns dero mpemHa3Ha4YeHBI BO3AYXOOTBOAYMKHA B CHUCTEMax TOPSUETro
BojiocHaOeHus1. Cxema BO3lyXOOTBOAUHKA.

32.  Tumbl 1 HA3HAYCHUE KOMIICHCATOPOB, TPUMEHSIEMBIX B CHCTEMAaX TOPSYIETO
BOJOCHA0XKEHUSI.

33.  Temnossle myHKTHI. MIX Ha3HAYEHME, THUIIHI.

34.  OOopyaoBaHHE TEIIOBBIX TYHKTOB.

Bonpockl, BLIHOCHMbIE HA IK3aMeH
4 kypc

1. Knaccuduxaius cucTeM TEIIOCHA0KEHUS.

2. TlpucoenuneHue nMoTpeOUTENICH, UMEIOIINX HArPy3Ky Ha OTOTUICHUE U
ropsiuee BOJI0CHA0KEHUE, K OTKPBITOM TETIIOBOM CETH.

3. Temnodukanus. [IpeumyinecTBa U HEIOCTATKU IIEHTPATU30BAHHOTO
TETMJIOCHA0KEHUS U TETUIOCHA0KEHUS OT KPBIIITHBIX KOTCIIbHBIX.

4. I'mapaBiryecKui pacyeT TEMIOBBIX CETEH.

5. Ucrounuku temnorsl. Cxema KOC.

6. 3aBHCHMBIC IPUCOCTUHEHUS OTOIMMTEILHBIX YCTAHOBOK K TEIIJIOBBIM CETSIM.

7. CXeMbl He3aBHCUMOTO TIPUCOCINHEHUS CUCTEM OTOIJICHHSI U TOPSYETo
BOJOCHA0XEHUS K MTAPOBBIM CETSIM.

8. IlpuarnunuanbHas cxema TOII.

9. Ilpoknaaka TEIIOBBIX CETEH.

10.ITaporypOunnsie TOLI. TypOuHBI ¢ TPOTUBOIABIICHUEM.

11. KoHCTpyKIMH TEIUIOBOM M30JIALIMH TEIJIOBBIX CETEH.
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12. TypOuHBI ¢ TPOMEKYTOUYHBIMU PETYIUPYEMBIMUA OTOOpAMH Mapa.

13.0mopsI TEIIOBBIX CETEH.

14. TennodukamoHHbIE Ta30TYPOUHHBIC U MTAPOTra30BbIe YCTAaHOBKH.

15. KomrmieHcaTopbl TETUIOBBIX CETEH, UX KOHCTPYKIIMH.

16. TemiocHaGkeHKEe OT palfOHHBIX KOTEIBHBIX C TAPOBBIMU KOTJIAMHU.

17. Ilpucoenunenne aOOHEHTOB K TEIJIOBBIM CETSIM, UMEIOIIUM Harpy3Kky Ha
OTOIUICHHE U ropsyee BoJocHa0keHne. JIByxXcTymeH4yaras nocjieoBarebHas cxema
MPUCOETNHEHUS.

18. TennocHabxeHre OT KPBIITHOW U OJI0YHO-MOYJTBHON KOTEIHHOM.

19.CpaBHeHHE TEIIIOHOCUTENICH BOIA U TTAp.

20.He3aBucumoe npucoeIMHEHNE OTOMMUTEIBHON YCTAHOBKU U YCTAaHOBKHU
rOpsIYero BOAOCHAOKEHHUS K TEIUIOBBIM CETSIM.

23. Bupapsl TeoBbIX HAarpy3o0k. Harpyska Ha oToruieHue.

24 HanzeMmHasi IpoKJIa/iKa TEIJIOBBIX CETEH.

25. Byl TeruoBeIX Harpy3ok. Harpyska Ha BEHTUIISILIMIO.

26./IByXCTyI€HYaThIe CXEMBbI IPUCOEANHEHNS HArPY3KU FOPSYEro
BOJIOCHA0KEHUS M OTOIICHUS K TEIJIOBOM CeTH (ITociieJoBaTebHasl, CMEIIaHHas! ).

2. Bujpl TEIUIOBBIX Harpy3ok. KpyrioronoBsle Harpy3Ku.

28.Bb100p cxeM NOJKII0YEHHs OTONUTENbHBIX YCTAHOBOK I10
IEE30METPUUECKOMY TpaduKy.

29.ITapoBble cuCcTEMBI TEIUIOCHAOKEHUS C BO3BPATOM KOHJICHCATA.

30. PerynupoBaHue OTIycKa Teria notpeourensim. Buabl perynupoBanus
TETUIOBBIX Harpy30K.

31. ITse3oMeTpuyeckuii rpaduk paboOThl TEMJIOBBIX CETEH, €r0 MOCTPOCHHUE.

32.CxeMblI TEIIOBBIX CETeH: paaraibHbIe, KOJIbIIEBHIC.

33.[TapoBeic crCcTEMBI TEIIOCHA0XKEHUS O€3 BO3BpaTa KOHEHCATA.

34.IlpucoearHEHNE CUCTEM BEHTUJISIUH K TApOBBIM TEIUIOBBIM CETSIM.

35. Tennoun30SIHOHHbIE KOHCTPYKIIMH, OCHOBHBIE TPEOOBAHUS, PEIBSIBIISIEMbIE
K U3O0JISILIUH.

3.6.1 CuryaumoHHbIe 3aa4M

B sKk3ameHalMOHHBIX OMileTax MPUCYTCTBYIOT CUTYallMOHHBIE 3aJaud, KOTOPbIE
NpeaHa3HaYeHbl I BBISBICHUS CIHOCOOHOCTH OOYyYaroOUIMXCs pellaTh >KU3HEHHBIC
npoOJieMbl € TIOMOINBIO TPEIMETHBIX 3HAHWH, KOTOPBIE OTHOCSTCS K TMOHSITHIO
METOMMYecKuX  pecypcoB. OHH  TMO3BOJSIOT  MPEACTABUTH  MPEAMETHBIE |
MEXTPEIMETHBIE PE3yNbTaThl 00pa3oBaHUs B KOMIUIEKCE YMEHHUW ¥ HaBBIKOB,
OCHOBaHHBIX HA 3HAHUAX 32 CUET YCBOCHHSI Pa3HBIX CMIOCOOOB JESITETHLHOCTH, METOOB
pabotel ¢ wuwHpopManued. PemieHne CUTyallMOHHOW  3aJayd  TPEATNOIaracT
MOOWJIM3AINI0 UMEIOIIMecs y OOy4aronIuXcsl 3HaHUW M OIBITA, MOJTYYEHHBIX B XOJ€
00yueHus.

[Ipumepsl  CHUTyallMOHHBIX  33Jad  BHOCHUMBIX B JIOTIOJHHUTEIbHBIN

HK3aMEHAIMOHHBIN OUJIET:

Ne YcnoBue CUTYallmoOHHOH 3a7auu BapuaHThl UCXOIHBIX TAaHHBIX
1 2 3 4
1 Ha mnpombimennom mnpeanpustuu | Q= g° Q= 10° Q:126 Q:116




CIICHHUaJIbHBIC
OpraHnu3o0BaHO
TCIIJIOTHI

OBLIH MIPOBEICHBI
paboThI u
UCIIOJIb30BaHUE
OoTpaloTaBIIEro IMapa MOJOTOB U
MPECCOB HAa HYXIbl OTOIUICHUS U
ropsiuero BOJIOCHAOKEHUS B
komuuectee  Q  [lx/ron. Mo
PEKOHCTPYKITUT TPEIITPHUSITHS
YKa3aHHbIE HYXIbl OOECIeuUBalUCh
IIPOMBILUICHHON KOTEJIbHON
yctanoBko# ¢ KITn

Ornpenenutb HSKOHOMHUIO  YCIOBHOTO
TOIUIMBA OT MCIIOJIb30BAHUS TETLIOTHI
YKa3aHHBIX BTOPUYHBIX PECYPCOB.

n=0,8

n=0,85

n=0,89

n=0,78

Onpenenuth SKOHOMHIO TOIUIMBA OT
UCTIOJIb30BaHUSl OTPabOTaHHOTO Mapa
IpU YCIOBUHM, YTO Ha MPEANPUATUU
Harpy3ka OTOIUIEHMSI U TOpSYero
BOJIOCHAOXKEHUSI J0 PEKOHCTPYKIIUU
TEIUIOCHA0KEHUsI  MOKpBIBAJIACh  OT
TOL. Ilpu pacuere npunars KII/]
KOTEJIbHON 1, YAEJIbHYIO BBIPaOOTKY
AIEKTPOIHEPTHU Ha TEIIOBOM
norpebmennn D,  kBru/[Jlx wu
pa3HOCTh yIEIbHBIX pacxo/i0B
TOILIMBA Ha BBIPa0OTKY
anextposneprud Ha KOC u TOII by
Kr/KBT4

n=0,8
9; =110
bk =0,15

n=0,89
D, =120
be =0,2

n=0,85
D, =115
b =0,18

n=0,87
D, =120
be =0,21

Onun u3 paiioHos ropoga Caparosa c
TOJIOBBIM MOJIE3HBIM MOTPEOICHUEM
Ter1oThl B Buie Boasl Q I'JIx/rox ot
MHAUBUAYAJIbHBIX (JOMOBBIX) KOTEJIb-
HbIX ¢ KIIJI 1 kg HamMedeHo nepeBecTu
Ha TEIJIOCHA0KEHHE OT pallOHHBIX KO-
tenbHbIX ¢ KITJ 1 xp ipu KITJI N ¢
TEIJIOBLIX CETEH IO,

Onpenenuts aOCOTIOTHYIO TOAOBYIO,
OTHOCHUTENIbHYIO (TI0 OTHOILUEHUIO K
pacxoay TOILIMBA B MHJMBUIYaJIbHBIX
KOTEJIbHBIX) 3KOHOMHIO  YCIIOBHOTO
TOILINBA.

Q=9*10°
n kn=0,6
n xp=0,8
n =09

Q= 10*10°
N kn=0,6

n Kp:0,79
n C:O,95

Q=9*10°

n Kn:O,58
n Kp:0,76
n C:O,g

Q=10*10°
n KH:O,59
n Kp:0,81
n C:O,95

OnuH u3 parioHoB ropoja CapaTtoBa ¢
T'OJIOBBIM IOJIE3HBIM NOTPEOIEHUEM
Ter1oThI B BHJe Bojbl Q I'Jx/ro ot
WHAUBUAYAJIBHBIX (JOMOBBIX) KOTEJb-
HbIX ¢ KIIJI n xn HamedeHo nepeBecTu
Ha TEIUIOCHA0)KEHUE OT paliOHHBIX KO-
tenbHbIX ¢ KITZ 1 xp pu KITJI 1 ¢
TEIJIOBBIX CETEH TOI.

Onpenenuth ynenbHyIO (Ha €IUHUILY
TEIUIOTHI, BEIPaOOTaHHOW B pailOHHOMN

Q=9*10°
n Kl'[:0,5
n xp=0,7
n C:0,9

Q=10*10°
N kn=0,6
n xp=0,8
1 ¢=0,95

Q=10*10°
n KH:O,55
n Kp=0,75
n ¢=0,95

Q=9*10°
n K]‘[:O,SS
n KP=0181
n c:O,g
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KOTEJIbHON) 9SKOHOMHIO  YCIIOBHOTO

TOILIHBA.

5 | Paccuurath KaJopuQepHyIo
YCTAaHOBKY B CHCTEME BO3IYIIHOTO
OTOILIEHUS IIPOU3BOICTBEHHOT'O
MOMEIIEHUS JUIsl HarpeBaHUs BO3AyXa
L M4 ¢ HaYaIbHOlM TeMIepaTypou ty
°C 110 KOHEYHOI1 ty °C.

TemtoHoCHTENb: BOJA C TTapaMeTpaMH
t, °Cut, °C.

6 Onpenenurpb TrOJIOBBIE pacxonsl | a=80 a=86 a=83 a=86
TEIUIOTBI HA OTOIUICHWe, ropsuee | b=12 b=14 b=14 b=12
BOJIOCHAO)KEHWEe M CyMMapHbId s | C=23 c=20 c=18 c=20
3[0aHHUS JIMHOM a M, mHpHHOH b M, | te,= -27 tep=-32 tep=-26 te,=-30
BbicoTOM C M. Cpenusas Temmeparypa | No= 3785 Nno=4920 no=3987 Nno=4678
Hapy>KHOTO BO3/yXa 3a oronurenbHbli | N=8400 n=8400 n=8400 n=8400
nepuon t,, "C, IINTETBHOCTH 3TOrO
nepuoa No qac. ITonnas
JUIMTEILHOCTh Pa0OTHI TEIIOBOM CETH
3a TOJa N 4ac

7 Onpenenuth pacxonx TemioTel  Ha | N=10 n=14 n=12 n=16
OTOIIEHHE N XKWIBIX 3maHuid, kaxmgoe | V,=18000 | V,=20000 V,=19000 V,=22000
U3 KOTOPBIX ¢ HapyxHbIM 00beMoMm Vy; | V;,=14000 | V,,=15000 V,=16000 | V,=17000
M° M LIKONBI C HapyXHBIM 00BeMOM | ty, = -30 tyo = -35 tyo = -25 tuo = -30
Vi M°.  Pacuernas temmeparypa | ty, = 20 tsp = 18 tsp = 20 tp = 18
HAPYKHOIO Bo3yxa ty, C. PacuerHas
BHYTPCHHSII ~ TeMIleparypa KUJIbIX
37aHui ty, °C.

8 | [lorpeOutemnto ropsi4ero 10 =15 G=20 25
BojlocHaOXkeHuss ormymeno G /9 | t. =70 t. =60 t. =70 t. =60
BOoAbl. Temmeparypa ropsiyeil Boabl | ty =5 t,=5 t,=5 =5
t°C, a Temmeparypa HCXOJHOU
xomonHoit Bomel  ty °C. Kakoe
KOJIMYECTBO TETUIOTHI OBLIO OTITYIIIEHO
HOTpeOUTENIO?

9 | B xorenpHyI0 moctynaer KoHjaeHcar B | m=70 m=80 m=70 m=60
konmuuectBe M 1/4.  Temmepatypa | t, = 80 t. =90 t, =80 t. =90
xongencara t.'C, a Temmeparypa |ty = ty=5 t,=5 ty=5
UCXONHOW XxonomHoM Bombl  t,°C.

Kaxkoe KOJIHUYECTBO TEILIOTHI
BO3BpallaeTcsi B  KOTEJIBbHYIO  OT
norpedurens?

10 | TemuoBas cers paboraer mo rpaguky | t, =20 t,, = 18 tp =18 tsp = 20
KaueCTBEHHOTO peryiaupoBanus s | U=14 u=14 u=14 u=14
BOJSIHBIX CHCTEM OTOIUIGHUS TpH | t, =-25 to=-30 to=-20 to=-35
YCIIOBUH, 4yTO temneparypa | Tor = 150 | t'o1 = 130 T'o1 = 150 To1 =130
BHYTPEHHETO  BO3JAyXa tg, °C u|tp=70 T =70 T =70 Ty =70
KOX(pGUITMEHT CMeIIeHus 3aeBaTopos | t, =-10 t,=-7 t,=-9 t,=-8

Ha BBoJax u. Ilpm pacuerHOU
TeMIepaType HApYyX)HOTO  BO3JyXa
tho C TeMIEPaTypbl BOJBI B
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[IOJAIOIIEM u obpaTHOM
TpyOOIpoBoaax cocTaBisioT T'01°C u
T02°C.  Onpenenurs  TeMIeparypy
BOJBl B TIOJAIONIEM TPYOOIIPOBOJIE
OTOIHUTEILHOM CUCTEMBI T3 ITpH t, °C

Oo0pa3zen 3x3aMeHALIMOHHOI0 OUJIeTa

MHHHUCTEPCTBO CEJBCKOI'O XO3SCTBA
POCCUHCKOHN ®EJIEPAIINA
denepanbHOE roCyIapCTBEHHOE 0K0I2KeTHOE 00pa30BaTe/IbHOE YUPeKACHNEe
BbICIIIET0 00Pa30BaAHUA
«CapaTroBCcKuil rOCyIapCTBEHHBIN arpapHblii YHHBEPCUTET
umenu H.U. BaBuioBa»
Kadenpa «CtpoutenbcTBo, TEIIOra30cHA0XEHUE U SHEPrO00eCTICUCHUE)

PK3AMEHAIIMOHHBIN BUJIET Ne 1
Huctnmmanaa «TemrocHa0keHne»
1. Uctounuku TemnoTel. Cxema KOC.
2. KOHCTpYKIIMHU TETTOBOW U30JISIIIMH TEIUIOBBIX CETEH.
3. 3amadva (BapuanT 1)

JlaTa

3aB.xkadenpoi , 1.T.H., mpodeccop ®.K. Adapa3akoB

4. MeToan4yeckue MaTepuaJbl, ONpeAeIsolMe Npoue1ypbl OCHNBAHUS 3HAHUI,
YMEHHUI1, HABBIKOB U (WJIN) ONBITA 1eSITEJIbHOCTH,
XapaKTepu3yILIHUX 3TANbI (POPMHUPOBAHUS KOMIIETCHIMI

4.1 Ilpoueaypsbl OLleHUBAHUA 3HAHUI, YMEHUI, HABBIKOB
U (MJIK) ONBbITA JeATEJIbHOCTH

KonTponbs pesynbraTtoB 00yueHHs, OTaloB W ypoBHA (popMupoBaHUs
KOMITETEHIIUN 10 JUCIHIUINHE « TennocHa0)eHue» OCyIIeCTBISIETCS Yepe3 MPOBEICHUE
TEKYIIIETO, BBIXOTHOTO KOHTPOJISI M KOHTPOJISI CAMOCTOSATEIILHON paboThI

@DopMBI  TEKYIIETO, HMTOTOBOTO  KOHTPOJS M  KOHTPOJBHBIC  3aJaHUS
paspabaTbiBatoTCs Kadeapoi HCXOAsl U3 CeluUKHA JUCIUIUINHBI, U YTBEPKIAIOTCS Ha
3acefaHuu Kadeaphl.

4.2 Kputepum OuieHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEIbLHOCTH,

XapaKTepu3yKIIMX 3Tanbl (JOPMUPOBAHMS KOMIIETEHI[UIl B IIpoLiecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI
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Onucanye MmKaJibl OICHUBAHUS JOCTKEHUS KOMITETEHIIUN 10 TUCIUILIAHE MPH-
BecHO B Tabnuiie 6.

Tabnuna 6
VYpoBeHb OTMmeTKa o MATHOATUTPHON CHCTEME Ornucanue
OCBOCHHS (3auet, sK3aMeH)
KOMIIETEH-
017041
6bICOKUIL «OTJIMYHOY» | «3auTeHOo» | «3aureHo | OOywarouuiicss oOHapy Wil BCECTOPOHHEE,
(OTIMY- | CUCTEMATHYECKOE M TIIyOOKOE 3HaHUE y4eO-
HO)» HOTO MaTepuana, yMeeT CBOOOIHO BBIMOJ-
HATH 33JaHUs, TPEAYCMOTPEHHBIE IIPO-
IpaMMO#, YCBOMJI OCHOBHYIO JINTEPATypy U
3HAKOM C JIOIOJHUTEIBHON JINTEpaTypoi,
peKoMeHI0BaHHOM mporpammoit. Kak mpa-
BUJIO, OOydYaromuiics MpPOSBIsSET TBOpUE-
CKHE€ CIOCOOHOCTH B MOHMMAaHHHU, U3IIOXKE-
HUU 1 UCIIOJIb30BAaHUU MaTepuaia
bazoewlii «XOpoIlo» | «3a4TeHO» | «3auTeHo | OOyvarommiicss oOHapyX W MOJHOE 3HAHUE
(xopo- y4eOHOro maTepuasa, YCIEUIHO BBITIOJIHSIET
1110 ) » NPEIYCMOTPEHHBIE B TIPOTpaMME 3aJaHHS,
YCBOUJI OCHOBHYIO JIUTEPATYpPY, PEKOMEH-
JIOBaHHYIO B IPOrpaMMe
nopozoeuwlit «yHOBIe- | «3auTeHO» | «3auTeHo | OOywarommuiicss OOHAPYXHUJI 3HAHHUS OCHOB-
TBOPHUTEb- (ynoBne- | HOro yueOHOro Mmarepuasia B 00beme, HeoO-
HO» TBOPH- XOJUMOM ISl JaldbHEHIIe y4eObl U mpe-
TENbHO)» | cTosiield padoThl MO Mpodeccuu, CIpaBiis-
€TCS C BBIMOJIHEHHEM TNPAKTHYECKUX 3aja-
HUW, IPEAYCMOTPEHHBIX IPOrPaMMOM, 3Ha-
KOM C OCHOBHOM JIMTEpaTypod, peKOMEH]10-
BaHHOW MPOrpaMMOM, TOMYCTUI MOTPEIIHO-
CTH B OTBETE Ha 3K3aMEHE W MPH BBITIONIHE-
HUU DK3aMEHAIMOHHBIX 33/IaHui, HO 00Ina-
JaeT HEOOXOMUMBIMU 3HAHUSMHU IS UX
yCTpaHEHHs M0/1 PyKOBOJICTBOM IpPENoJiaBa-
TeJs
— «HEYJIOB- «HE 3a- «He 3a- | ObOyyaromuiics 0OHApYKHUIJI TTPOOENBI B 3HA-
JIETBOPH- YTEHO» YTEHO HUSIX OCHOBHOTO Y4eOHOro marepuana, J1o-
TEIHHO» (Heymo- | myCcTWJ NPUHIUIHUAIBHBIE OIIUOKU B BHI-
BIIET- TIOJIHEHUU TIPETYCMOTPEHHBIX MPOTPAMMOI
BOPHUTENb- | MPAKTUYECKHUX 3aJaHUI, HE MOXKET MPOJI0JI-
HO)» KUTh 00y4eHHE WU MPUCTYNUTH K Ipodec-
CHOHAQJIBHOW JIESITETFHOCTH TI0 OKOHYaHHH
o0pasoBarenbHON OpraHu3aluu 0e3 JOoToJ-
HUTETBHBIX 3aHATHHA
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4.2.1. Kpurepuu OlleHKH OTBeTa NPH TeKYyIeM KOHTPOJie W INPOMEKYTOYHOM
aTTecTaluu
3 Kypc - 3a4eT

[Ipu oTBEeTE HAa BOIPOC OO0YUYAOIIUNCS IEMOHCTPHPYET:

3HAHHMA: OCHOBHbIX NOKaA3amenell HOPMAMUBHOU 0Oazvl Oas NIAHUPOBKU,
NpOeKmuposanus U pacuema — CUCMeMbl  MenioCHADICeHUs, NPUHYUNOB
NPOEeKMUPOBAHUS U NOCMPOEHUS CUCTeMbl MeNI0CHAOICeHUsT 3A0aHH020 00bekma,
OCHOBHBIX NOJIOJNCEHUU NPU pa3padbomke NpoOeKmHoU U MexHUYecKol OOKYMeHmayuu 8
coomeemcmeul ¢ 3a0anuem, CMaHoapmamu U MmexHU4ecKuUMu yCio8usimu, a makice
OCHOBHbBIX NOKA3ameinell MexHUKO-3KOHOMUYECK020 000CHOBAHUSL NPOEKMA; OCHOBHLIX
HOPMAMUBHBIX OOKYMEHMO8 N0 NPOEKMUPOBAHUID CUCMEMbl MENOCHAONCEHUS. U
2ops4e20 8000CHAOICEHUS OJIsl NPUMEHEHUS 8 NPOGeCCUOHANbHOU 0esIMelbHOCU

YMEHUS: NPUMEHSAMb OCHOBHble HOpMamuevl OJisi  pacuema cucmembl
MEeNnIoCHAOdCEHUsT U 20pAYe20  B000CHADJICeHUsT ¢ 8blOOPOM  HeobX0OUMO20
obopyooeanus;  paspabamvléameb — NPOSKMHYIO U pabouyio  MEeXHUYECKyio
0OKYyMeHmayuio 3a0aHH020 00beKmda, UCNOAb308AMb HEO0OX00UMble HOPMAMUBHLL U
Gopmynvl 0151 2UOPABIUYECKO20 U MENN0B020 PACUENOos, YMeem: UCHOLb308aNMb
NPUHYUNBL NPOEKMUPOBAHUSL CUCEMbL MENTIOCHAOICEHUS ONPEOeSIeHHO20 00beKma.

BJIaJleHHE HABBIKAMH: NJIAHUPOBKU, NPOEKMup08aHUSL cucmembl
MenioCHAOdNCeHUs  ONpedenleHHo20  00vbekma,  pabomsvl ¢ HOPMAMUBHBIMU
OOKYMEHMAMU, UCNOTIb3YEeMbIMU 8 NPAKMUYECKOU O0esimelbHOCU CReYUAIUCmam no
cucmemam menioCHaOICeHUs. U 20psAHe20 8000CHADICEHUS; COBPEMEHHBIMU MeMOOaAMU
NPOEeKMUPOBarUs, NIAHUPOSKU U NOCMPOEHUSL CUCEM MeNI0CHAONCEeHUS

Kputepumn onenku

OTJINYHO 00yYaroIuHCs IEMOHCTPUPYET:

- 3HaHWE MaTepuaa OCHOBHLIX NOKA3amenel HOpMamusHou 6azvl OJisl
NIAHUPOBKU, NPOEKMUPOBAHUS U PACYEMA CUCTEMbL
MeNnI0CHADIICEHUsL, NPUHYUNOE NPOEKMUPOBAHUSL U NOCIPOEHUS
cucmemvl MenioCHaAbNHCeHUsL 3a0AHHO20 00bEKMA, OCHOBHBIX
NOOJNCEHULL NpU pa3pabomke NPOeKMHOU U MeXHUYeCKol
OOKYMEHmMAayuu 8 COOMEemcmeul ¢ 3a0anuem, CmaHoapmam u
MEeXHUYECKUMU YCTI0BUAMU, A MAKIHCE OCHOBHBIX NoKazamerell
MEXHUKO-IKOHOMULECKO20 000CHOBAHUSL NPOEKMA, OCHOBHLIX
HOPMAMUBHLIX OOKYMEHMO8 N0 NPOEKMUPOBAHUIO CUCTEMbL
MenI0CHADICEHUS U 20PAYe20 8000CHADIICEHUS OJisL NPUMEHEHUs. 8
npogeccuonanvbroll desmenbHocmu, TPAKTUKA TPUMCHECHHUS
MaTepHalia, UCUEPIbIBAIOIIC U MOCIIEA0BATEIBLHO, YETKO U JIOTUIHO
u3jaracT MaTepHal, XOpoIlo OPHEHTUPYETCS B MaTepuaie, He
3aTPYAHAETCS C OTBETOM IPU BUIOM3MCHEHUH 3a/1aHUM;

- YMEHUE NpUMeHsimsb OCHOBHblIE HOPMAMUByl OJis pacuema CUcmembl
MenI0CHADNCEHUS U 20PAYe20 8000CHADI*CEHUS C 8bLOOPOM
Heobx00uM020 060py008anUs, pazpabamvléams NPOEKMHYIO U
pabouyo mexHu4ecKyro 0OKYMeHmayuo 3a0aHHo20 00vekma,
UCNOIBb3068aMb HE0OX00UMble HOPMAMUBHL U YOPMYTbL 015
2UOPABIULECKO20 U MENTI0B020 PACHemOo8,; YMeem. UCNOIb308AaMb
NPUHYUNBL NPOEKMUPOBAHUSL CUCTNEMbL MENI0CHAOINCEHUS]
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onpeodeneHno20 00beKma., ACTOJIb3ysl COBPEMEHHBIC METOIbI U
IIOKAa3aTeNIN TaKOH OIIEHKU;

- YCHEIIHOE M CHCTEMHOE BJIQJICHHE HABBIKAMU MIAHUPOBKU,
NPOEKMUPOBAHUSL CUCTNEMbL MENTOCHAOICEHUs. ONPeOesIeHHO20
00vexma, pabomuol ¢ HOPMAMUBHLIMU OOKYMEHMAMU, UCNOJIb3YEeMbLMU
8 NPAKMU4ecKoll 0essimenbHOCMU CReYUATUCTAMU NO CUCEMAM
MEeNIOCHADICEHUS U 20PSIUE20 800OCHADICEHUS; COBPEMEHHbIMU
Memooamu npOeKmMupoB8aHUsl, NIAHUPOBKU U NOCMPOEHUST CUCEM
MenioCHAbICEHU

XOpo1I0

00yJaronuics: JIEMOHCTPUPYET:

- 3HaHWE MaTepuaa, He JOMYCKAeT CYIIeCTBEHHBIX HETOYHOCTEH;

- B LIEJIOM YCIICLTHOE, HO COJIeprKaIllie OTACIbHBIC TPOOEIbl, yMEHHE
NPUMEHSMb OCHOBHbLE HOPMAMUBYL OISl pACHema CUCTeMbl
MEeNI0CHADIHCEHUSL U 20PAYE20 B000CHADICEHUS C 8bLOOPOM
He0bx00uM020 060py008anUs,; Pa3padbamvléams NPOEKMHYIO U
pabouyio mexuuieckyro 0OKyMeHmayuro 3a0aHH020 00vbeKma,
UCNONIBL3068aAMb HEOOX0OUMble HOPMAMUBHL U YOPMYTbL 015
2UOPABIUYLECKO20 U MENI08020 PACHemO08,; UCNONIb3068AMb NPUHYUNbL
NPOEKMUPOBAHUSL CUCTIEMbL MENIOCHAOINCEHUSL ONPEOETEHHO20
06vexma, UCTIONBb3ysS COBPEMEHHBIE METOIbI M IOKA3aTeNN TAKOK
OLICHKH, MCIIOJIb3YsI COBPEMEHHBIC METO/IbI M IOKA3aTEIIN TAKOH
OIICHKH;

- B LIEJIOM YCIICHTHOE, HO COJIepIKalllee OTACIbHbIC MPOOEITbI WITH
COIPOBOKIAIOIICECS OT/ICTHHBIMU OIIMOKAMU BJIAJICHUC HABBIKAMH
NIAHUPOBKU, NPOEKMUPOBAHUS CUCTEMbL MENIOCHAOICEeHUS
onpeodeneHH020 06veKma, padbomuvl ¢ HOPMAMUBHBIMU OOKYMEHMAaAMU,
UCNONB3YEMbIMU 8 NPAKMUYECKOU 0estMeNbHOCMU CReYUATUCTAMU NO
cucmemam menioCHAOICEHUsL U 2OPAYE20 8000CHADIHCEHUSL,
COBPEMEHHBIMU MEeMOOAMU NPOEKMUPOBAHUSL, NIAHUPOBKU U
NOCMPOeHUs. CUCeM MeNnIOCHAOICEeHUs

YA0BJE€TBOPUTECJIBHO

oOyJaronuics: AeMOHCTPUPYET:

- 3HAHUS TOJIHKO OCHOBHOTO MaTepuaia, HO He 3HAeT JeTajeH,
JOTTYCKaeT HETOYHOCTH, JIOMYCKaeT HETOYHOCTU B (DOPMYIHUPOBKAX,
HapYyIIaeT JOTHYECKYIO TTOCIIEA0BATEIHHOCT B U3JIOKEHUT
MIPOTPAaMMHOTO MaTepUaa;

- B IICJIOM YCIICIIHOE, HO HE CHCTEMHOE YMECHUE NPUMEHSNb OCHOBHbLE
HOpMamuewbl 0J1s pacyema CUCmeMbl MenIOCHAONCEHUS U 20psue2Oo
B000CHAOICEHUS C BbIOOPOM HEOOXOOUMO20 0O0PYO0BAHUS,
pazpabamuleams NPOEKMHYIO U pabouyio mexHu4eckyro
0OKYyMeHmMayuro 3a0aHH020 00beKma, UCNoIb308amb HeodXooumble
HOpMamuebl U hopmyvl Oiisi 2UOPABIUYECKO20 U MENLOBO20
pacuemos; UCnoIb308amb NPUHYUNBL NPOESKMUPOBAHUSL CUCEMbL
MeNniI0CHAbI CEHUs. ONPedeleHH020 00beKma

- B IIEJIOM YCIICIIIHOE, HO COZIep Kalee OTeIbHBIE MPOOSIThI WITH
COTIPOBOKAAIOIIEECS OT/IETHbHBIMU OIIMOKAMU BJIaJICHUE HABBIKAMHU
NIAHUPOBKU, NPOEKMUPOBAHUS CUCTEMbL MENIOCHAOICEeHUS
onpeoeneHH020 00beKma, pabomul ¢ HOPMAMUBHLIMU OOKYMEHMAMU,
UCNONB3YEMbIMU 8 NPAKMUYECKOU 0estmelbHOCMU CReYUAIUCAmMU no
cucmemam menioCHaAOACEHUsL U 20PAUE20 8000CHADIHCEHUSL,
COBPEMEHHBIMU MEeMOOAMU NPOESKMUPOBAHUSL, NIAHUPOBKU U
HOCMPOeHUs cCUucmem MmenioCHAONICeHUs
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HEY/I0BJIETBOPHTEILHO oOydJaronuics:

- HE 3HAaeT 3HAYUTEIILHOHN YacCTH MPOTrPaMMHOT0 MaTepuaa, mioxo
OPHUEHTHPYETCS B MAaTEPHAIIE OCHOBHBIX NOKA3ameell HOpMamueHou
0azvl 015 NIAHUPOBKU, NPOEKMUPOBAHUSL U PACYEMAd CUCTEMbL
MenioCHabICeHUsl, NPUHYUNOB NPOEKMUPOBAHUSL U NOCPOEHUSL
cucmemvl menioCHaA0ICeHUsL 3A0AHHO020 00bEKMd, OCHOBHbIX
NOJIOJCEHULl NPU PpaszpabomKe NPOeKMHOU U MEXHULEeCKOU
OOKYMEeHmayuu 8 COOMemcmsauu ¢ 3a0aHuemM, CmaHoapmamu u
MeXHUYECKUMU YCIIOBUAMU, A MAKNHCE OCHOBHBIX NoKazamenell
MEXHUKO-9KOHOMUYECKO20 000CHOBANUSL NPOEKMA, OCHOBHBIX
HOPMAMUBHBIX OOKYMEHMOB8 NO NPOEKMUPOBAHUIO CUCTEMDL
MenioCHAOIHCEHUsL U 20pAUe20 8000CHAOMCEHUS OISl NPUMEHEHUs 8
npogheccuonanvbHoll desmenbHocmu, He 3HaeT MPAKTUKY TPUMEHEHUS
MaTepuana, JOIMyCKaeT CYIIeCTBEeHHbBIE ONIHOKH,

- HE YMEET UCIIO0JIb30BaTh METObI U IPUEMBI NPUMEHAMb OCHOBHbBLE
HOpMamuewl OJisl pacuema CUCmemMbl MenioCHAOICEHUsL U 20PALe20
8000CHAOICEHUS C 8bIOOPOM HEOOXOOUMO20 0DOPYO0BAHUS;
paspabamuvléams NPOEKMHYIO U paboyy0 MeXHUUECKyI0
O0OKYMeHmayuio 3a0anHo20 00beKma, UCHOIb308amb He0OX00UMblLe
HOpMAamuewsl U hopmyivl 05l 2UOPABIUYECKO20 U MENTO0B8020
pacuemos, UCnob308ams NPUHYUNDBL NPOEKMUPOBAHUSL CUCTEMbL
MenioCHAOICEeHUsL ONPedeNleHH020 00beKm, TOIYCKaeT
CYIIIECTBEHHbBIE OLIUOKHU, HEYBEPEHHO, C OOJBIITNMHU 3aTPYIHEHUSIMU
BBITOJIHSAET CAaMOCTOSATENbHYIO paboTy, OONBIINHCTBO 33JaHUMH,
MPEyCMOTPEHHBIX TPOrPaMMOil TMCIUTUIMHBI, HE BBITIOJIHEHO;

- 0o0y4Yaronuiicsi He BJIa/ICeT HABBIKAMU NIAHUPOBKU, NPOEKMUPOBAHUS
cucmemvl MenIOCHAONCEHUSI ONPedesleHH020 00bekma, pabomsl ¢
HOPMAMUBHbIMU OOKYMEHMAMU, UCNONb3YEMbIMU 8 NPAKMUYECKOU
OoesimelbHOCMU CReYUATUCAMU NO CUCTEMAM MeNIOCHADICeHUS. U
20psue20 8000CHAOICEHUS; COBPEMEHHBIMU Memo0amu
NPOEKMUPOBAHUS, NAAHUPOBKU U NOCMPOCHUSL CUCEM
menocHadceHus, TOMyCKaeT CyIeCTBEHHbIE OMNOKHU, C OOIBITUMUI
3aTPYJHEHUSMH BBIITOJHIECT CAMOCTOSTEIILHYIO padoTy, OOJLITHHCTBO
MPEyCMOTPEHHBIX MPOTPAMMON TUCHHUTIIIMHBI HE BHITTOJHEHO

4 Kypc- IK3aMeH

[Ipu oTBeTE HA BONIPOC OO0YUAIOIIUNACS TEMOHCTPUPYET:

3HAHUSI: OCHOBHbIE HOPMAMUGbl U HNPAGUIA NPU NPOEKMUPOBAHUU 30AHUL,
pacuem u NOCMpoeHue CUCmeMbl MenioCHAOINCEeHUs; OCHOBHbIE CXeMbl CUCTmEM
MenIoCHabI’CeHUs: U 0COOEHHOCMU UX NPOEKMUPOBAHUSL U IKCHAYAMAYUl, a MaKH#ce
OCHOBHbIE HOPMAMUBHbBIE OOKYMEHMbL, HOPMAMUBHYIO 0A3) 6 001ACMU UHICEHEPHBIX
U3bICKAHULL NPU NPOEKMUPOBAHUU 00BEKMO8 NPOPECCUOHAILHOU 0esIMEbHOCHIU.

YMEHUSI: NPUMEHAMb OCHOBHble HOPMAMUBLL U NPABUIA NPU NPOEKMUPOBAHUU
cucmemvl menjiocHadbdcenus, paspabamvieams 3QghekmueHvle 8apUAHMbL NPOKIAOKU
cucmemvl MenioCHAOICEHUsl, NPOEKMUPOBAMb CUCTNEMbL 20PA4e20 B000CHAOICEHUS]
JHCUNBIX U OOWECMBEHHbIX 30aHUU, A MAKdCce 20pOOCKUe U BHYMPUKEAPMATbHbLE
cucmemvl MeNIOCHAOICEHUsL Om pPatioHHbIX KomenvHuix u T1IL]; pazpabamvieamo
NPOEKMHYI0  MEXHUYECKYI0  OOKYMEHMAayuro, COOMEEemCcmeyowyo  CmaHoapmam,

MEXHUYECKUM YCIO0BUAM UTTU épyeww HOpMAMUBHbIM ()OKyMeHmaM
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BJIAICHUEC HaBbIKAMHU: COBPEMEHHbIMU MH&OpMaHMOHHblMM MEXHONIOCUAMU 6
obracmu UHIICEHEPHDbIX l/l3blCK'ClH1/l1/7, Cl’lelxﬂlaﬂbHOﬁ mepMMHO]ZOZLtelZ, CO@@prCClWQﬁC}Z u
MCI’ZO]le’yeMOIZ 6 npaxmu%cxoﬁ deﬂmeﬂbﬂocmu; Mmemooamu 2M0pa8]lu1l€CK020 u

menjioeoco

pacdema

cucmem mel’lJZOCHCZ69fC€HM}Z,' CO6PEMEHHBIMU Memooamu

nNpoeKmupoeaHusl, nianiupoBKu U nocnmpoerusl cucmem MenaiocHabIICeHus

Kpurtepun onenku

OTJIMYHO

00yJaronuics JEMOHCTPUPYET:

3HaHHE MaTepuala OCHOBHblE HOPMAMUBLL U NPABUILA NPU
NPOEKMUpo8aHuu 30aHull, paciem u noCmpoenue CUcmembl
Men0CHabIHCeHUs, OCHOBHbBLE CXeMbl CUCTEM MenI0CHADMCeHUs U
0cobenHOCmU UX NPOEKMUPOSAHUS U IKCHIYAMAYUU, A MAKIHCE
OCHOBHblE HOPMAMUBHBLE OOKYMEHMbL, HOpMaAmueHyto 6azy 6 oonacmu
UHICEHEPHBIX U3bICKAHUL NPU NPOEKMUPOBAHUU 00BEKMO8
npogheccuonanbHol desmenbHOCmu, TPAKTUKU PUMEHECHHS
MaTepuaia, UCYCPIbIBAIOIIC U MTOCIICI0BATEIBHO, YETKO U JIOTHYHO
u3JaraeT MaTepua, XOpollo OPUEHTUPYETCS B MaTepHuale, He
3aTPYIHSACTCS] C OTBETOM IIPH BHIOM3MEHEHHH 3a/IaHUN;

YMEHHE NPUMEHAMb OCHOBHbIE HOPMAMUBLL U NPABUILA NPU
NPOEKMUPOBAHUU CUCEMb] MENJIOCHADI*CEeHUS, pa3padbamuvleéans
aghghexmuenvle apuarnmol NPOKIAOKU CUCTHEMbL MENTOCHADICEHUS,
NPOEKMUPOB8AMb CUCEMbL 20PA1e20 8000CHAOICEHUSL HCUNBIX U
00UleCmeeHHbIX 30aHULL, A MAaKH#Ce 20pOOCKUe U GHYMPUKEAPMATIbHbLE
cucmemvl Mena0CHAONCEHUsI OM PAUOHHBIX KomeabHblx u TOL];
paspabamuleams NPOEKMHYI0 MEXHUYECKYI0 OOKYMEHMAayuro,
COOmMBemcmayIowyo CMmaHoapmam, MexHU4eCcKuUM yCio8usm uiu
Opy2uUM HOPMAMUEHBIM OOKYMEHMA., UCTIONb3Yys COBPEMEHHBIE
METO/IBI,

YCTIEITHOE U CUCTEMHOE BJIaJICHUE HABBIKAMU COBPEMEHHbIMU
UHGDOPMAYUOHHBIMU MEXHONO2UAMU 8 0OIACU UHIHCEHEPHBLX
U3bICKAHULL, CNeYUATbHOU MEPMUHOLO2UET, COOePAHCAUELiC U
UCNONIL3YeMOl 8 NPAKMUYECKOU 0esIMeNbHOCIU, Memo0amu
2UOPABIUYLECKO20 U MEeNI08020 paciema cucmem menioCHAONCe s,
COBPEMEHHBIMU MEMOOAMU NPOEKMUPOBAHUS, NIAHUPOBKU U
NOCMPOEHUs. CUCTeM MenlOCHAOICeHUs

XOpo1Io

oOydJarouuics 1eMOHCTPUPYET:

3HaHWE MaTepuana, He IOMyCKaeT CYIeCTBEHHBIX HETOYHOCTEM;
LIEJIOM YCIIEIIHOE, HO COJIEprKalllie OTAeIbHbIE TPOOEIbl, yMEHHE
NPUMEHSAMb OCHOBHbLE HOPMAMUBHL U NPABUILA NPU NPOEKMUPOBAHUU
cucmembl MenI0CHaAbICeHUs, pazpabamvléams I hekmusHvle
8apuanmsl NPOKIAOKU CUCTEMbL MENIOCHADICEHUSA, NPOEKMUPO8AMb
cucmemul 20pA4e20 8000CHADIHCEHUS HCUNLIX U 0OUJeCTNBEHHBIX
30aHull, a makice 20poOCKUe U BHymMpUKEapmaibHole CUCEMbl
meniocHabceHus 0m panoHuslx komenvHolx u 131]; pazpabamvieamo
NPOEKMHYI0 MEXHUUECKYI0 OOKYMEeHMayuro, COOMEemcmeayouyio
CmManoapmam, mexHu4eCKUM YCio8usm uiu OpyeumM HOpMamueHuIM
O0OKyMeHmam, UCTIONIb3Ysl COBPEMEHHBIE METO/IbI U TIOKA3aTeNH TaKOH
OIICHKH, UCITOJIb3Ysl COBPEMEHHBIC METO/IbI;

B I[€JIOM YCITIEIITHOE, HO COJIeprKaIliee OTAeIbHbIe TPOOebl UITU
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COITPOBOKIAOIIIEECS OT/ICIbHBIMU OIMTMOKAMU BIIaJICHHE HABBIKAMHU
COBPEMEHHBIMU UHPOPMAYUOHHBIMU TMEXHOTO2UAMU 8 00NACTU
UHIICEHEePHBIX U3bICKAHUL, CReYUATbHOU MePMUHOL0SUEL,
cooepaicaweiics U UCHRONb3YeMOU 8 NPAKMUYECKOU 0esimelbHOCMU,
Memooamu 2UOPABIULECKO20 U Meni08020 paciema Cucmem
MEeNI0CHADIHCEHUSL; COBPEMEHHBIMU MEMOOAMU NPOEKMUPOBAHUS,
NIAHUPOBKU U NOCIPOCHUSL CUCIEM MENI0CHADICEHUS]

YAOBJIETBOPUTEIHHO

00yJaronuics: JIeMOHCTPUPYET:

- 3HaHUs TOJIBKO OCHOBHOTO MaTepuaia, HO He 3HAeT JeTaleH,
JIOITYCKaeT HETOYHOCTH, JIOMYCKAeT HETOYHOCTH B (POPMYITHUPOBKAX,
HapyIIaeT JOrMYECKYIO TIOCIIEeIOBATEIBHOCTD B U3JI0)KEHUHU
IPOrPaMMHOTO MaTepHalia;

- B LIEJIOM YCIICUTHOE, HO HE CHCTEMHOE YMEHHE NPUMEHSMb OCHOBHbIE
HOpMamuebl U npasuia npu NPOeKmMupo8aHuy CUCHeMbl
menyiocHabicenus, paspabamviéams 3¢hghexmusrvie 6apuarHmbl
NPOKIAOKU CUCHEMbL MENIOCHAOICEHUSA, NPOEKMUPOBAMb CUCHEMbL
2opsue20 8000CHADIICEHUSL HCUTLIX U 0OUIeCNBEHHBIX 30aHUL, d
MaKaice 20poOCKuUe U 6HYMpPUKEAPMAIbHbLE CUCTIEMb]
meniocHaboiceruss om patioHuwvix komeavHulx u TOL]; paspabamvieame
NPOEKMHYI0 MEXHUUECKYI0 OOKYMEHMayuro, COOMEemcmeayouyio
CMAHOAPMam, MexXHU4eCKUM YCI08UIM UTU OPYSUM HOPMATNUGHBIM
O0OKyMeHmam

- B LIEJIOM YCIICHTHOE, HO COJIepIKaIllee OTACIbHBIC MPOOEITbI UK
COIPOBOKIAIOIICECS OT/ICTHHBIMU OIIMOKAMU BJIAJICHUC HABBIKAMH
COBPEMEHHBIMU UHDOPMAYUOHHBIMU MEXHO02USMU 8 00aACmU
UHIICEHEPHBIX U3bICKAHUL, CReYUATbHOU MePMUHOL02UEl,
cooeparcawyeiics u UCNOAb3YeMOl 8 NPAKMUYECKOU 0esimelbHOCML,
Memooamu 2UOPAsIULecKo20 U Meni08020 paciema cucmem
MENIOCHADIHCEHUSL; COBPEMEHHBIMU MeMOOAMU NPOEKMUPOBAHUS,
NIAHUPOBKU U NOCIPOEHUS CUCHEM MENTO0CHADICEHUS.

HEYI0BJICTBOPHUTEIbLHO

oOyJaronuics:

- HE 3HACT 3HAYMTEJIHHOM YaCTH MPOTrPaMMHOI0 MaTepHaa, mioxo
OPUCHTUPYETCS B MAaTEPHAIIC OCHOGHbIE HOPMAMUBLL U NPABULA NPU
NPOEKMuUpOB8aHUU 30aHUL, pacyem U NOCMpPOeHUe CUCTEMb]
MENIOCHADIICEHUsL;, OCHOBHBLE CXEMbL CUCTEM MENIOCHAONCEHUS U
0COOEHHOCMU UX NPOEKMUPOBAHUSA U IKCNILYAMAYUU, A MAKIHCE
OCHOBHbBLE HOPMAMUBHBLE OOKYMEHNbL, HOPMAMUSHYI0 Oa3y 6 obracmu
UHIICEHEPHBIX U3LICKAHULL NPU NPOEKMUPOBAHUU 00BbEKMO8
npogheccuonanvroll dessmenbHocmu, He 3HaeT MPAKTUKY IPUMEHEHUs
MatepHaa, 10MycKaeT CyIeCTBEHHbBIC OINOKY;

- HE YMEET UCIOJIb30BaTh METO/IbI U IPUEMBI NPUMEHSIMb OCHOGHLLE
HOpMamuebl U npasuia npu NPOeKmupo8aHUY CUCHEMbl
MeniocHabICeHUs, paspabamuvléams 3@ Gexmuenvie 6apuarmol
NPOKIAOKU CUCHEMbL MENIOCHAOICEHUS, NPOEKMUPOBAMb CUCHIEMbL
20pAUe20 8000CHAOICEHUS HCUNBIX U 0OUeCBEHHBIX 30AHUL, 4
MaKaice 20poOCKuUe U 6HYMpUKEAPMAIbHbLE CUCTIEMb]
meniocHabcenus om patlonubix komenvHulx u 13L]; paspabamvisame
NPOEKMHYI0 MEXHUUECKYI0 OOKYMEHMAayuro, COOMEemcmeayouiyio
CMAanoapmam, mexHu4ecKUM YCi108UAM UU OPYeUM HOPMATNUBHBIM
OOKYMeHmam, JOTMYCKAeT CYIIECCTBEHHBIEC OMIHOKH, HEYBEPEHHO, C
OOJIBIITMMHU 3aTPYIHEHHUSIMH BBITIOJIHIET CAMOCTOSITEIIBHYIO paboTy,
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OOJBIITMHCTBO 3aJJaHUM, IPETYCMOTPEHHBIX MPOTPaMMOM
JHCIHIIINHEL, HE BEIIIOJIHCHO;

- oOydJaromnuiicsi He BJIaJCeT HABBIKAMU COBPEeMEHHbLMU
UHDOPMAYUOHHBIMU MEXHONOSUAMU 8 00IACMU UHHCEHEPHBIX
UBBICKAHULL, CNeYUANIbHOU MePMUHONOUEU, COOEPHCAUEUUCS U
UCNOIBL3YEeMOU 8 NPAKMUYECKOU 0esiMelbHOCIU, MemooamMu
2UOPABIULECKO20 U MENT0B020 paciema cucmem menioCHAONCeHUs,
COBPEMEHHBIMU MEMOOAMU NPOEKMUPOBAHUS, NIAHUPOBKU U
NOCMPOeHUsL CUCmeM Meni0CHa0’CeHUst, TOTTYCKAeT CYIeCTBCHHBIC
OIMOKH, C OOJILITUMU 3aTPYAHECHUSIMHU BBITIOTHSIET CAMOCTOSATEIHHYIO
padoTy, OONBIIMHCTBO MPETYCMOTPEHHBIX MPOTPAMMOMN AUCITUTIIMHBI
HE BEIIIOJIHECHO

4.2.2. Kpurepuu OlleHKH YCTHOTO JIOKJIaaa

3HAHMSA: YETKOE U JIOTUYHOE M3JIOKEHUE MaTepHalia, BKIIOYarollee OCHOBHbIC (aKTH-
YECKUE CBEICHUS U BBIBOJIbI, HEOOXOIUMBbIE ISl IEPBOHAYATIBLHOTO O3HAKOMJICHUS C M C-
TOYHUKAMU U OIpPEACNICHHs 11eJ1ecCO00pa3HOCTH oOpalleHusi K HUM; 0e3 3aTpyIHEeHUN
OPUEHTUPYETCS B TOATOTOBICHHOM MaTepHaiie

YMeHHsI: COOOIIIEHUE O COJICPKAHUKM PAOOThHI U JaTh MPEJICTABICHUE O BHOBh BO3HUK-
mUX Ipo0aeMax COOTBETCTBYIONICH OTpaciy HAyKH.

BJIaJIeHHEe HABBIKAMH: TOYHAsi U1 OOBEKTUBHAS Tepeaya CBEJACHUM, MOJHOTA 0TOOpa-
YKEHUSI OCHOBHBIX AJIEMEHTOB, KaK 10 COACPKAHUIO, TaK U IO opme.

Kpurtepuu oneHKH a0KJIa1a

OTJINYHO 00yYaroIuics 1IeMOHCTPUPYET:

- 000CHOBaHHE aKTyaJbHOCTH N3Y4aeMOM MPOOIEMEI

- YMEHHE CONOCTaBIATh PA3IMUYHbIE TOUKHU 3PEHUS, JIeJIaTh apIyMEHTHU-
pPOBaHHBIE BBIBOJIBI

- HCHOJIb30BAHNE HOBBIX JINTEPATYPHBIX HICTOUHUKOB

- HaJM4yhe aBTOPCKOW MO3HIINH TI0 TEME

- CIOCOOHOCTh OTCTaMBATh CBOIO TOUKY 3pEHHS

- Hay4HBIH CTUIIb PabOTHI

- 00IIyI0 TPaMOTHOCTb

XOpo1Io oOydJarouuics 1eMOHCTPUPYET:

- B IIEJIOM YCIIEIIHOE, HO COZEpIKAILEe OTAEIIbHBIE HEIOUETHI B BHICTYII-
JICHUH

- TIOJIHO€ PACKPBITUE OCHOBHBIX MOHATUN U TEPMUHOB

- CaMOCTOSATEIBHOCTh B BEIOOPE U MOCTAHOBKE MPOOJIEMBI

YIOBJICTBOPHUTEIbLHO 00yYaroImuics 1IeMOHCTPUPYET:

- HaJM4Me BcexX 00s3aTeNNbHbIX 3JIEMEHTOB JIOKJIAA,

- COOTBETCTBHE COJIEP’KAaHUS U HA3BaHUS TEMBI JOKJIAJA,
- CaMOCTOATEIbHOCTh B BEIOOPE U MOCTAHOBKE MPOOIIEMBI
- HaJW4YME CIIMCKA JUTEPATyphl U CCHUIOK HAa HUX

HEY/I0BJIETBOPHTEILHO oOyJaromuics:

- TOKa3aJl He COOTBETCTBHE COJICPKAHUS U HA3BaHUS TEMBI JOKJIA/a,

- He coOI0/IeHbI TpeOOBaHHUS K MPEICTABIICHUIO JOKIIAa,

- TOJHOCTBHIO OTCYTCTBYET aHAIU3 M PACKPBITHE MPOOIEMBI, PACCMOT-
PEHHBIE JIUTEPATYPHBIE UCTOYHUKH.
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4.2.3 Kputepuu OlleHKH MPAKTHYECKHX PadoT

[Tpu BBINOJSTHEHUH MPAKTUYECKUX PAOOT 00ydaromMics JEMOHCTPUPYET:

3HAHMA: OCHOBHBIX HOPMAaTHUBOB M MPAaBWII IIPU ITPOCKTUPOBAHUM 3[JaHUM, pacUeT
U [IOCTPOEHHUE CUCTEMBI TEIJIOCHA0KEHUS; OCHOBHBIX CXEM CHUCTEM TEIJIOCHA0KEHUS U
OCOOEHHOCTH UX NMPOEKTUPOBAHUS M IKCIUTyaTallu, a TAKKE OCHOBHBIX HOPMATUBHBIX
JOKYMEHTOB; HOPMAaTUBHOM 0a3bl B O0JACTHM WHXEHEPHBIX W3BICKAHUN IpHU
MPOEKTUPOBAHUU 0O0BEKTOB MPOGECCHOHATHLHON ACSITENFHOCTH.

YMEHHSI: IPUMEHATh OCHOBHBIE HOPMAaTHBBI M MPAaBWIA NPH ITPOECKTUPOBAHUH
CHUCTeMBbl TeIUIOCHaOXeHus, pa3pabaTeiBaTh S()(PEKTUBHBICE BAapUAHTHI MPOKIATKU
CUCTEMBI TEIUIOCHA0KEHHU S, IPOCKTUPOBATH CUCTEMBI TOPSYET0 BOAOCHAOKEHUS HKUIIBIX
U OOIIECTBEHHBIX 3/1aHWH, a TaKKe TOPOJCKHE U BHYTPUKBAPTAIbHBIE CHCTEMBI
TEIUIOCHAOXKEHUs OT paloHHBIX KoTenbHBIX M TOLl; pa3pabaThiBaTh MNPOECKTHYIO
TEXHUYECKYI0 JIOKYMEHTAllMI0, COOTBETCTBYIOLIYIO CTaHAApTaM, TEXHUYECKUM
YCIIOBHSM WX JPYTMM HOPMAaTUBHBIM JOKYMEHTAM

BJaJlecHHe HaBbIKaAMHM: paldOTbl € COBPEMEHHBIMH HH()OPMALIMOHHBIMU
TEXHOJIOTHSIMU B O0JIACTU MH)KEHEPHBIX W3BICKAHWW, CHEIHAIbHON TEPMHUHOJIOTHUEH,
colIepXKallecss M HCHOJAb3YyeMOM B IIPAaKTUYECKOM JEATENBHOCTH; METOHaMH
THJIPaBIMYECKOTO M TEIUIOBOI'O pacyeTa CUCTEM TEIJIOCHAOXKEHHUS; COBPEMEHHBIMU
METOJaMH MPOEKTUPOBAHUS, FITAHUPOBKHU U MIOCTPOCHUS CUCTEM TEIIOCHA0XKEHUS

KpuTtepun onieHKH BBINOJIHEHUS MPAKTHYECKUX PadoT

OTJIMYHO oOyuaronuics 1eMOHCTPUPYET:

- TOJHBIE OTBETHI HA BOMPOCHI MIPETOAaBaTelisi B COOTBETCTBUU C
TJIAHOM MPAKTHYECKOTO 3aHATHS U MOKA3bIBAET IIPHU 3TOM TIIyOOKOE
OBJIa/ICHHE JIEKIIMOHHBIM MaTE€pUaIOM, 3HAHUE COOTBETCTBYIOIIEH
JTUTEPATYPHI, JeIaTh CAMOCTOSATEIbHbIE 0000IIEHUS U BHIBOIBI,
MIPABIJILHO BBITIOJIHSAET yueOHbIE 3aauu.

XOpo1Io oOydJaronuics 1eMOHCTPUPYET:

- JIOTMYecKoe M3JI0KEeHHE MaTepuaia, 000CHOBaHHOE (aKkTaMHu, CO
CCBIJIKAMHU Ha COOTBETCTBYIOILIE HOPMATUBHbBIE TOKYMEHTHI U
JUTEpPaTypHbIE HCTOYHUKHU, OCBELIEHUE BOIIPOCOB 3aBEPILEHO
BBIBOJIaMH, CTYACHT OOHAPYKUJI YMEHHUE BBIIOJIHATH yUEOHbIE
3aganus. Ho B oTBeTax 1OmynieHsl HETOYHOCTH, HEKOTOPHIE
HE3HAaYUTeNbHbIE OINOKH, UMEET MECTO HEJOCTATOYHAs
apryMEeHTHUPOBAHHOCTH IPU U3JI0KEHUU MaTepuania, 4eTKO
BBIPQKEHHOE OTHOIIEHUE CTYJEHTA K (paKTam 1 COOBITHSAM HIIN
nomnyiieHsl 1-2 apupmernueckue u 1-2 Joruueckue ommuoKa MNpu
pelIeHnu 3a1au

YIOBJICTBOPHUTEIbLHO 00y4aromuicst JEMOHCTPUPYET:

- OBJIAJIEJ CYThIO BOIIPOCOB IO JAHHOH TeMe, 0OHapyKUBAECT 3HAHUE
JIEKIIMOHHOTO MaTepHaia, U yueOHOM InTepaTypbl, bITaeTCs JeNaTh
BBIBOJIbI U pemaTh 3a7aun. Ho Ha 3aHsATHYM BeeT ceOsl MacCUBHO,
OTBEYAET TOJIBKO I10 BBI30BY MPEINOABATENS, JAET HETIOIHBIE OTBETHI
Ha BOIPOCHI, IOMYCKaeT IpyObie OMMOKH MPH OCBEIICHUN
TEOPETUYECKOT0 MaTepuasa Win 3-4 omuOKU NpHU pelieHNH 3a/1ay.

Hey/10BJIETBOPHUTEIbHO oOyuaromuics:
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- OOHapyXWUJI HECOCTOATEIBHOCTh OCBETUTH BOMIPOC, OECCUCTEMHO, C
rpyObIMU OLIHMOKAaMU; OTCYTCTBYIOT IOHUMAaHUS OCHOBHOHM CyTH
BOITPOCOB, BBIBOJIbI, 0000ITICHUS, 0OHAPYKEHO HEYyMEHHUE PelIaTh
3aJauu.

4.2.4 Kputepuu OlleHKH KYPCOBOI0 NMPOEKTA

[Tpu BBITIOTHEHUH KYPCOBOTO MPOEKTa 00YJAIOIIUNACS JEMOHCTPUPYET:
3HAHUSI: OCHOBHBIX HOPMATHBOB WM TpaBWJ TPU MPOSKTUPOBAHWU 3JIaHUU, pacyeT H
NIOCTPOCHUE CHCTEMBI TEIJIOCHA0KECHHS, OCHOBHBIX CXEM CHCTEM TEIUIOCHAOKEHUS |
OCOOEHHOCTH WX MPOSKTUPOBAHUS W IKCIUIyaTalluH, a TaKKE OCHOBHBIX HOPMATHBHBIX
JOKYMEHTOB; HOPMAaTHBHYIO 0a3dy B 00JacTH WHXCHEPHBIX W3BICKAHUN TIPHU
MIPOCKTUPOBAHUH 0OHEKTOB MPO(HECCHOHATEHON IeATeTLHOCTH
YMEHUSsI: TIPUMEHSATh OCHOBHBIC HOPMATHUBBI M TPABWIA TPU MPOSKTUPOBAHUU CHCTEMBI
TerocHaOKeHus, pa3pabareiBaTh dS(OQPEKTUBHBIC BaPUAHTHI MPOKIAJAKU CHCTEMBI
TEIJIOCHAOKEHNS, a TaK)Ke TOPOJACKHE U BHYTPUKBAPTAITBHBIE CHCTEMBI TEIIJIOCHAOKEHNS
OT pailloHHbIX KoTelnbHBIX W TOIl; pa3pabaTbiBaTh NPOEKTHYIO TEXHUYECKYIO
JIOKYMEHTAIINIO, COOTBETCTBYIOIIYIO CTaHIAPTaM, TEXHUYECKUM YCIOBUAM WJIU JIPYTUM
HOPMATHUBHBIM JJOKyMEHTaM
BJa/lecHHEe HABBIKAMU: I[UIAHUPOBKH, MPOCKTUPOBAHUS CHUCTEMBI TEIUIOCHAOKECHUS
OTIPENIETICHHOTO O0BEKTa; PaboThl ¢ HOPMATHUBHBIMHU JOKYMEHTAMH, WCIIOJIb3yEeMbIMHU B
PAKTUYECKON  JICSITENIbHOCTH  CIEHUAIUCTaMU IO CHUCTEMaM TEIUIOCHAOXKEHMS,
COBPEMEHHBIMH METOJaMHU TIPOSKTHUPOBAHUS M TIOCTPOCHUS CUCTEM TEINIOCHAOKCHHUS

KpnTeplm OLI€EHKH BBINMOJHCHUA KYPCOBOI'O IIPOECKTA

OTJINYHO 00yJaromuncs: IEMOHCTPUPYET:

- BBIIOJHEHHE KyPCOBOT'O MPOEKTA B IMOJIHOM 00bEMe; POEKT
OTJINYAETCS TIIYOHMHOM MPOpabOTKU BCEX Pa3/eioB COAEpKaTEIbHOM
gacTu, 0OPMIIEH C COOJIIOICHUEM YCTaHOBIICHHBIX MTPABUIL;
oOyuaromuiicss CBOOOIHO BJIaJIe€T TEOPETUYECKUM MaTEpUATIOM,
6e30111M00YHO IPUMEHSIET €ro MPH PEeLICHUH 3ajad,
C(l)OpMYJ'II/IPOBaHHI)IX B 3aIaHWH; Ha BCC BOIIPOCHI AACT IMPAaBUJIbHBIC 1
00OCHOBAHHBIE OTBETHI, YOSTUTEIbHO 3aLIUIIAET CBOIO TOUKY 3pPEHHUSI.

X0pOoI11Io 00yYaromuics: IEMOHCTPUPYET:

- BBIIOJHEHHE KyPCOBOT'O MPOEKTA B IMOJIHOM 00bEMe; POEKT
OTJINYAETCS TIIYOMHOM MPOpabOTKU BCEX Pa3/eioB COAEpKaTEIbHOMN
gacTu, 0OPMIIEH C COOJIIOICHUEM YCTaHOBIICHHBIX MTPABUIL;
00yJaroIuics TBEPIO BIIAICET TEOPETHUECKUM MATEPUATIOM, MOKET
MIPUMEHSITH €T0 CAMOCTOSITENIFHO WM TI0 YKA3aHUIO MPETO/IaBaTENs;
Ha OOJIBIIIMHCTBO BOITPOCOB JaHBbI ITPAaBUJIBHBIC OTBETHI, 3allIUIIACT
CBOIO TOUYKY 3p€HHsI JOCTATOYHO OOOCHOBAHO.

YIOBJIETBOPHUTETbHO 00yJaromuics: IEMOHCTPUPYET:

- BBINIOJIHEHHE KYPCOBOT'O MPOEKTa B OCHOBHOM IPAaBUIILHO, HO 0e3
JIOCTaTOYHO TITyO0KO#M POpabOTKH HEKOTOPKIX pa3/eyioB;
00yJaroImuiicsi yCBOWJI TOJBKO OCHOBHBIE Pa3JleNibl TEOPETUYECKOTO
Marepuaia u 1Mo yKa3aHuio mpemnoaaBarens (0e3 MHUIIMATHBEI U
CaMOCTOSITENIbHOCTH) TPUMEHSET €ro MPAaKTHUECKH; Ha BOMPOCHI
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OTBEYAET HEYBEPEHHO WU JOIMYCKAeT OMIMOKH, HEYBEPEHHO
3alMIIAET CBOK TOUYKY 3PEHUS.

Hey/10BJIETBOPHUTEILHO

oOyyJaronuics:

- HE MOXET 3al[UTUTh CBOU PEIIEHUS, IOMyCKaeT rpyObie pakTudeckue
OIIMOKM TPH OTBETAX Ha IMOCTABJICHHBIC BOIIPOCHI MJIM BOBCE HE
OTBCYACT HA HUX.

4.2.6. Kpurepun oneHKH J1a00paTOPHBIX padoT
[Tpu BbIMOTHEHUH TAOOPATOPHBIX PAOOT OOYUAIOIIHIICS IEMOHCTPUPYET:
3HAHMA: TEOPETUUECKOr0 MaTepHaa o TeMe padoThl
YMeHHsI: JienaTh 0OOCHOBAaHHBIE BBIBOJIbI HA OCHOBAHHM MPOBEICHHBIX HCIBITAHUN U

pacueToB

BJIaJIeHHe HABBIKAMU: pa0OTHI C UMEIOIIUMCST 000pYyIOBaHUEM, IPOBEICHUS PACUETOB,
HEOOXOUMBIX TI0 TAaHHOU JTabopaTopHO# padboTe

Kpurepuu oieHk# BbINOJHEHHUS JA00PaTOPHBIX padoT

OTJIMYHO

oOydJarouuics 1eMOHCTPUPYET:

- BBITMIOJTHEHHYIO J1a00paTopHy0 paboTy B COOTBETCTBHH C
YCTAHOBJICHHOHN ()OPMOIi OTYETa, TOJTHOTY OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, BBIBOJIBI 10 paboTe;

BJIAJICCT:

- 3HAHUSIMH TEXHHMKH O€30MacHOCTH MO paboTe ¢ 00O0pyIOBaHUEM,
TEOPETUYCCKUM MaTepHajoM IO TeMe palbOoThl, 3HAHHEM MPABUIBHOTO
BBITIIOJIHEHUS pac4€TOB U MOCTPOEHUSI HEOOXOAUMBIX JTUarpamwm;

UMEET HABBIKH:

- CaMOCTOSITEILHOTO TPOBeNeHUs JabopaTOpHO paboThI, pacyeToB, MO
OIMCaHHBIM B Ja0OpaTOPHOIl paboTe METOAUKAM.

XOpo1o

00yYaroIuics 1IeMOHCTPUPYET:

- BBITIOJIHEHHYIO JTA0OPaTOPHYIO paboTy B COOTBETCTBUU C
yCTaHOBJIEHHON (OpMOil 0TUETa, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI,
BBIBOJIBI 110 padOTE;

BIIQJICET:

- 3HAHUSIMH TEXHHKH O€30MacHOCTH MO paboTe ¢ 00O0pyIOBaHUEM,
TEOPETUYECKUM MaTepHuajJoM MO TeMe paboThl, 3HAHHWEM MPABUILHOTO
BBITIOJTHEHUS pacYE€TOB U MOCTPOEHUSI HEOOXOAUMBIX THArpamm;

MMEET HaBBIKH:

- IpoBeieHus 1a00paTOpHOI pabOThI, pacueTOB, MO OMUCAHHBIM B
1a00paTOpHON paboTe METOTUKAM.

YI0BJIETBOPHUTEILHO

oOydJaronuics 1eMOHCTPUPYET:

- BBITIOJIHEHHYIO TA0OpaTopHYI0 paboTy, OTBETH HA KOHTPOJIbHBIC
BOIIPOCHI, BEIBOJIBI TIO padoTe;

BIIQJICET:

- 3HAaHUSIMH TEXHHKH O€30MacHOCTH MO paboTe ¢ 00O0pyIOBaHHEM,
3HAHHEM TMPABUJIBHOTO  BBIOJIHEHUS Pacy€ToB U  MOCTPOCHUS
HEO0OXOIMMBIX AHATPAMM;

MMeEET HaBBIKU:

- MPOBEJICHUS PACUYETOB, 110 OMMCAHHBIM B JJAOOPATOPHOU padboTe
METOJIUKAM.
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HEY/IOBJIETBOPUTEJIBLHO | OOyYarOIIUICS IEMOHCTPUPYET:

- HeOPEXKHO BBHIMIOIHEHHYIO Ta00OpaTOPHYIO pabOTy B HETIOJIHOM 00BbEMeE,
OTCYTCTBHE 00paOOTKH JJAHHBIX U BHIBOJIOB

BJIAJICCT:

- 3HAaHUSIMHU TEXHUKHU 0€30MaCHOCTH 0 PaboTe ¢ 000pYIOBaHHUEM.

Pazpaoomuux(u): oouenm @eoronuna T.B. 47/}7’_——
k/[[]uﬂ.lilll‘h]
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