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Conep:xanue

[lepeyeHp KOMIMETEHIIMI C yKa3aHUEM JTamoB WX (OPMHPOBAHUS B IMPOIIECC
ocBoenusa OIIOII 3
Ornucanue Moka3aresie U KpUTEPHUEB OLICHUBAHUS KOMIICTEHIIMA Ha Pa3JIMYHBL 5
sTanax ux (OPMHUPOBAHUS, OTTUCAHUE TITKAJT OICHUBAHUS

TunoBsie KOHTPOJBHBIC 3aJlaHUS WJIM WHBIC MaTepuaibl, HeoOxomumbie 1 10
OIICHKM 3HAHWW, YMCHHA, HaBBIKOB W (WJIM) OIbBITA JEATCIHLHOCTY
XapaKTEPU3YIOIIMX 3Talbl (POPMHPOBAHUS KOMIICTCHIIMI B IPOIECCE OCBOCHU
o0Opa3oBaTeIbLHOMN MPOrpaMMBbI

MeTtonuueckne MaTepualibl, ONPEACIISIONINEe TPOIEAyphl OICHUBAHUS 3HAHUY 24
YMEHUH, HABBIKOB U (WJIM) OMbBITA ACATEIBHOCTH, XapaKTEPU3YIOIMHUX ATarbl W

bopMHUpoBaHUS



1. Ilepeyenb KOMIIETEHIMI C YKa3aHHeM 3TANoOB UX (JOPMUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B PE3YIbTATC HU3YUCHUA OUCHUIIINHBI «TemnocunabxeHue» 06yqafonmec;1, B

coorBercTBUM ¢ @I'OC BO no nanpasnenuto noaroropku 08.03.01 CrpoutensctBo,
YTBEPXKIAECHHOIO NMprKazoM MuHucTepcTBa oOpazoBanus U Hayku PO ot 31.05.2017 r.
Ne 481, popmupyroT creayromnyie KOMIETEHITNHN, YKa3aHHbIE B Ta0miie 1.

Tabmuma 1
®opMupoBaHUe KOMIIETEHIUI B Ipolecce M3yYeHHUs TMCHHUIIHHbI
«TemnocHadxxeHue»

Kommerenus HNupukarops! go- OraIsl Bunnr O1ieHO4YHbBIE
Kon | HaumenoBanme | CTHXKEHHs Komiie- | GOpMHUpOBaHMS | 3aHATHH s CpeacTBa Jis
TEHIUI KOMITETEHITNH B | (hOPMUPOBAH OILICHKH YPOBHS
nporecce usi c(hOpMUPOBAHHOCTH
OCBOCHUS KOMTICTCHITH KOMIICTCHITHH
OIIOII u
(CCMCCTp)*
1 2 3 4 5 6
IIK-2 | Crocoben mpo- | - TIK-2.7 - moaro- 6 JIEKIUH, YCcTHBIN TOKIIa,
BOAWTH TpEJ- | TOBKA  TEXHHUKO- MPAaKTHUYECKHU | YCTHBIN Ompoc,
BapUTEIHLHOEC IKOHOMHYECKOTO € 3aHATHS, MpaKTUYECKOe 3a-
TEXHHUKO- 000CHOBaHUSA 1a00paTopHbI | HATHE, JIabopaTop-
SKOHOMHUYECKOE | MPOEKTHOTO  pe- € 3aHITHS Has pabora
o0ocHOBaHUE meHus 1mo 3pdex-
MIPOEKTHBIX TUBHOMY BapHaH-
pelieHnud, KOH- | Ty IPOKIAJAKU CH-
TPOIUPOBATH CTEMBI TEIUIO-
COOTBETCTBHE cHaOkeHus
pa3pabaThiBae-
MBIX TPOEKTOB
CTaHJIapPTaM,
TEXHUYECKUM
YCIIOBUSIM u
JIpyTUM HOpMa-
TUBHBIM JIOKY-
MEHTaM
IIK- | Cnocoben noa- | - 11K-11.1 — nog- 6 JIEKLUH, YcTHBIN AOKIAT,
11 rOTaBJINBATh TOTOBKAa  IPOEKT- MPAKTUYECKH | YCTHBIN OIpoC,
MIPOEKTHYIO U HOII u paboueit € 3aHATHS, MPaKTHYECKOe 3a-
pabouyro 10- JTOKYMEHTAIIUU TI0 1abopaToOpHEI | HATHE, JIA0OPATOP-
KYMEHTAIIHIO OTJIENBHBIM y3JIaM € 3aHATHUS Has pabora,
10 OTACIBHBIM | U DJIEMEHTaM, TIO
y3JIaM U dJie- w1aHaMm u npodu-
MEHTaM, I10 JIIM TETUIOBBIX Ce-
iaHam u npo- | teif;- IIK-11.2 -
busnsam Tero- MHOATrOTOBKA HEOO0-
BBIX CETEU XonuMoi paboueit
JOKYMEHTAITU!
JUISE TIPOEKTUPOBA-




HHUS KaK BCeH cH-
CTEMbI TCIIJIO-
CHAOXXEHHMS, TaK U
ee OTIEIbHBIX CO-
CTaBHBIX DJICMCH-

TOB
IIK-2 | Cnocoben mpo- | - T1IK-2.7 - moaro- 7 JIEKLIMH, Y CTHBINM TOKJIAM,
BOAWTH TpEJ- | TOBKA  TEXHHUKO- MPaKTUYECKH | YCTHBIN OIpOoC,
BapUTEIBHOEC HKOHOMHUYECKOTO € 3aHsITHSA, NPaKTUYECKOE 3a-
TEXHHUKO- 000CHOBaHUS 1a00paTopHEI | HATHE, JIAbopaTop-
IKOHOMHYECKOE | IIPOCKTHOTO  pe- € 3aHITUS Has paboTa, Kyp-
000CHOBaHUE menust mo 3 dek- COBOM MIPOEKT
MIPOEKTHBIX TUBHOMY BapuaH-
peuieHui, KOH- | Ty IPOKJIAJKHU CHU-
TPOJIMPOBATH CTEMBI TEIUIO-
COOTBETCTBUE cHaOkeHus
paspabaThiBac-
MBIX IPOCKTOB
CTaHJapTaM,
TEXHUYCCKUM
YCIIOBUSM u
JIpYTUM HOpMa-
TUBHBIM JIOKY-
MEHTaM
e Crnocob6en nox- | - 1IK-11.1 — moxro- 7 JIEKIINH, VY CTHBIA TOKIIALN,
11 roTaB/IUBaTh TOBKa IPOCKTHOH M NPaKTUYECKH | YCTHBIH OIpoc,
IIPOEKTHYIO U paboueit  JI0KyMeH- € 3aHATHS, [IPAKTUYECKOE 3a-
pabouyio  jo- | TaUMH TO  OTICIE- 1abOpaToOpHbI | HATHE, TabopaTop-
KYMEHTAIIHIO HBIM y3/IaM M 371 € 3aHATHUS Has pabora, Kyp-

MEHTaM, IO TIJIaHaM
1 TIpO(UIISAM TEeTIIo-
BBIX CETEH;

MECHTaM, Io | _ IK-11.2 - nojI-

IIaHaM | TIPO- | ryrgpka  HEOOXO-
buasm Termo- ouMoii  paboueit
BBIX CeTeH JIOKYMEHTAINH
JUIsl TIPOEKTUPOBa-
HUS KaK BCEH CH-
CTEMBI TEILI0-
CHAOXXEHHMS, TaK U
€¢ OTHCIbHBIX CO-
CTaBHBIX DJIEMEH-
TOB

10 OTACJIIbHBIM
y3jilaM " 3JIc-

COBOM MPOEKT

[Ipumeuanue:

Kommnerenmmst T1K-2 — Taxke Qopmupyercs B XO0Jae OCBOCHUS TUCIUTIINH:
Oronnenue; Bentwsiiusi; TemoreHepupyronige YCTaHOBKHA, a TakkKe B XOJE
NPOXOXKAECHUS MpaKTUK: TexHonoruueckas mnpakTuka, I[IpoekTHas mNpakTHKa;
HUcnonHurenbckass MpakTUKa W OPU MOATOTOBKE K MPOLEAYPE 3aIIUTHI M 3aLUTE
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BBINTYCKHOM KBaNM(UKAITMOHHON PabOTHI.

Komnerenuust TIK-11 - Takxke dopmupyercs B X0Jle MPOXOXKIECHUS MPAKTHUK:
Texnonornyeckas npaktuka, [IpoextHas npaktuka; McnoaHuTeNnbCcKas MPaKTUKA U MIPU
MOJITOTOBKE K MPOILIEIype 3aIIUThl U 3alIUTE BBIMYCKHOM KBaTU(UKAIIMOHHON pabOThI

2. Onucanue nmoka3areJieid ¥ KpUTEpHEeB OLICHUBAHMS KOMIIETEHIUI
HA Pa3JIMYHBbIX 3Tanax X GopMUPOBAHHS, ONTUCAHHE KA OLEHUBAHUS

HepequL OIICHOYHbBIX MaTepI/IaJ'lOB
TaoOmuma 2

n/n

Haumenosanue orie-
HOYHOI'0 MaTepuasia

Kpatkas xapakrepucTtuka oneHou-
HOr'0 Marepuaia

[IpencraieHue oneHOY-
HOro Matepuasia B OM

VY CTHRINA DoKiIag

MPOJYKT CAMOCTOSITEIIbHON pabOTHI
o0yyarolierocs, npeAcTaBIsOMINMl
cO00¥ yCTHOE BBICTYIUICHUE TI0
MNpeaACTaBJICHHUIO TCM BBIHCCCHHBIX
Ha CaMOCTOSTEIPHOE N3YUYCHUE

TeMbl noKIaI0B

YCTHBIA OIIPOC

CPEICTBO KOHTPOJIS, OPraHU30BaH-
HOE€ KaK YCTHBI OIpOC NeAaroru-
4ecKoro pabOoTHHKA ¢ 00y4aroUM-
Cs MO MOCJIeAHEN MPONIEHHON TeMe
Ha TPAKTUYECKOM WM JiabopaTop-
HOM 3aHSTHHU

MEPCUCHb BOIIPOCOB AJIA
TEKYLICTO KOHTPOJIA

nabopaTopHas pabota

CpEICTBO, HAMPABJICHHOE Ha
M3YyYECHHUE TPAKTUYECKOrO X0a TEX
WJIA WHBIX MIPOILIECCOB,
HCCIICIOBAHME SIBJICHUS B paMKax
3aJJaHHOM TE€MBI C TPUMEHEHUEM
METOJ0B, OCBOCHHBIX Ha JICKIIUSIX,
COIOCTABJICHUE TTOJTYYEHHBIX
pPEe3yJIbTaTOB C TEOPETUUECKUMU
KOHIEMIHSIMH, OCYILIECTBICHUE
MHTEPIPETALUU TTOTYYEHHBIX
pEe3yJIbTaTOB, OLICHUBAHUE
MIPUMEHUMOCTH IOJYYEHHBIX
pe3yJIbTaTOB Ha MPAKTUKE

Tembl 1abopaTOpHBIX
pabor

npakTHyeckas padota

CpEICTBO, HAalpaBJICHHOE Ha
BbIpabOTKY y oOyuaromerocs
MPAKTUYCCKUX YMCHHﬁ, CBA3aHHBIX
¢ 00001IeHrEeM U MHTEpIIpeTaIen
TEX UM UHBIX HAYYHBIX
MaTepualioB, UCIIOIb30BAHUE
NOJTYYEHHBIX Pe3yIbTaTOB JIIsI
OCBOCHHUA HOBBIX TEM.

TeMbl MpakTU4YECKUX
pabor

KYPCOBOM MPOEKT

CPEJIICTBO, HAIIPABIICHHOE HA
BBISBIIEHHE CIOCOOHOCTEHN
00ydJaromierocs Ha OCHOBE
MOJTYYCHHBIX 3HAHHUN
CaMOCTOSITEIILHO PeliaTh

biiank 3aganusa KypcoBoro
MIPOEKTA, TEMBI IPOECKTOB
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JYCHUMIINHEL

KOHKpETHBIE MPaKTHYECKUE 3a7aun
HJIU ITPOBOAUTH UCCICAOBAHUA 110
OJHOMY M3 Pa3/iesIOB U3y4aeMOMn

IIporpaMmMa onleHUBAHUA KOHTPOJIMPYEMOM TUCHUIIIIMHE

Taoauma 3

KonTponupyembie
pa3enbl
(TeMBI TUCITUTUIMHEI)

Kon xoHTpOnupyemoit
KOMIICTCHIIUU (MU €¢
JacTH)

HaunmenoBanue
OIICHOYHOTO MaTepHaja

2

3

4

I'opsiuee
BOJIOCHAOKEHHE: BUJIBL,
OCHOBHBIE CXEMBI,
MPOCKTUPOBAHUE
CHCTEMEI, pacuer,
OCHOBHOE
o0opyioBaHue

MK-2, K-11

YCTHBIN NOKIIa], YCTHBIA OIPOC, MPaKTHYECKAast

pabota, mabopaTopHas paboTa

Cucrema
TEIUIOCHAOKEHMUS:
BHUIBL, OCHOBHEIE
CXEMEI,
MPOCKTHUPOBAHHUE
CUCTEMEI, pacuer,
OCHOBHOE
000pyToOBaHME

MK-2, K-11

VYCTHBIN AOKIA], YCTHBIA OIPOC, MpPaKTHYECKAast
pabota, 1abopaTopHas paboTa, KypCOBOM MPOEKT

Onucanue nokasarese 1 KpUTepueB OLCHUBAHUA KOMIIETCHUMHA M0 IMCHUILINHE
«TemyiocHa0xeHNe» HA Pa3JIMUYHBIX ITanaX UX GOPMUPOBAHUS, OITUCAHHE LKA

OICHUBaAHUA
Ta0auna 4
Kon WNHnukaTtopsl [lokazarenun ¥ KpUTEpUN OLICHUBAHMSI PE3YJIbTaTOB O0yUEHU S
KOMIIETEHII | JIOCTHKEHUS HIDKE IOPOTOBBIA | IPOABUHYTHIN BBICOKHI
U, DTaIbl KOMIIETEHIIUH IIOPOTrOBOTO YpOBEHb YpOBEHb YpOBEHb
OCBOEHUS YPOBHS (ynoBnerBopu (xopor0) (oTIIMYHO)
KOMIIETEHIIN (HeynoBneTBOpU TEJIBbHO)

u TEJILHO)

1 2 3 4 5 6
[K-2, - TIK-2.7 - | oOyuaromuiics oOydaromuiic | oOydaromuiic | obydarommuiic
6 cemectp MOJrOTOBKA HE 3HaeT o s s

TEXHHUKO- 3HAYUTEIIBHON JEMOHCTPUPY | JEMOHCTPHUPY | AEMOHCTPHUPY
SKOHOMMYE- YacTH €T 3HaHUS €T 3HaHHe €T 3HaHHe
CKOr0 00OCHO- | MPOrPaMMHOI0 TOJIBKO MaTepuaa, MaTepuasa 1o
BaHUS  Mpo- | MaTtepuaina, OCHOBHOTO He JIOIYCKAaeT | OCHOBHbIM
€KTHOTO  pe- | IUIOXO MaTepuana, CYLIECTBEHHBI | NOKA3AMENAM
HIeHHs 1Mo 3¢- | OpUEHTUPYETCA B | HO HE 3HAET X HOPMAmMuHoU
(GeKTUBHOMY | MaTepHase 1o JieTane, HETOYHOCTEN | 6azel 0214
BapHaHTy OCHOBHbIM JIOITyCKaeT pacuema




MPOKJIAIKA noKazamensim HETOYHOCTH, cucmembl
CUCTEMBI TeM- | HOPMAMUBHOU JIOITyCKaeT 2opAyezo
JOCHAOXEHUs | 6azvl 014 HETOYHOCTH B 8000CHAOICEH
pacuema bopMyITHPOBK usl ¢ 8b100poMm
cucmemol ax, HapyIaer He0bx00uMoe
eopsAuezo JIOTUYECKYIO 0
68000CHAOICEHUsT | TIOCTIEAOBATE 0bopyoosanus
¢ 6blO0pOM BHOCTH B , IPaKTUKH
Heobxo0umo20 U3JI0KEHUU IPUMEHEHUS
0bopyoosanus, MIPOrpaMMHOT Marepuana,
HE 3HaeT 0 MaTepuasa HCYEPITBIBAO
MPAKTUKY e u
IPUMEHCHHS MoCJIeI0BaTeN
MaTepuana, BHO, YETKO U
JIOITyCKaeT JIOTHYHO
CYIIIECTBEHHBIC u3Jaraer
OIINOKH MaTepHal,
XOpOIIIO
OPHECHTUPYETC
B
Marepuale,
HE
3aTpyIHSACTCS
C OTBETOM
npu
BHJIOM3MEHEH
WU 3aJaHui
IK-11, - TIK-11.1 - | oOyuaromuiics oOydaromuiic | oOydJaromuiic | oOydJaromuiic
6 cemectp MOJITOTOBKA HE 3HAeT s s s
MPOSKTHON W | 3HAYUTEIHLHOU JEMOHCTPHUPY | IEMOHCTPHUPY | IEMOHCTPHUPY
paboueii  g0- | yacTu €T 3HaHUS €T 3HaHHE €T 3HaHHE
KyMEHTAINH MIPOrPaMMHOTO TOJIBKO MaTepuaa, MaTepuaia
M0 OTJENBHBIM | MaTepuana, OCHOBHOTO HE JIONYCKAeT | NPUHYUNOG
y31aM ® DJie- | TUI0XO MaTepuaa, CYIIECTBEHHBI | NPOEKMUposa
MEHTaM, [0 | ODUEHTHPYETCSA B | HO HE 3HAET X HUA U
TJIaHAM U | MaTepuaie: no JleTaneu, HETOYHOCTEH | nocmpoeHnus
npodunsam NPUHYUNAM JOTTYCKaeT cucmemul
TEIUIOBBIX C€- | NPOEKMUpoB8aHusi | HETOUHOCTH, MeniocHabtc
Tei; u nocmpoenus JIOTTYCKaeT eHus
- [K-11.2 - | cucmemsi HETOYHOCTHU B 3A0aHHO20
MOArOTOBKA eopsue2o (bopMynHUpOBK obvexkma,
HEOOXOIUMOU | 8000CHAOMNCEHUs | aX, HAPYIIIAeT OCHOBHbBIX
paboueit  10- | 3adannozo JIOTHYECKYIO NONOMHCEeHUS
KyMEHTAIlUH 00vexma, nocneaoBaTes npu
JUISL  TIPOCKTH- | OCHOBHBIM BHOCTH B paspabomke
POBaHUST  KaK | HOAONHCECHUAM U3TI0KEHU U nPOEeKmHOU U
BCEH CHCTEMEI | npu paspabomke | IPOTPaMMHOT MeXHUYeCcKou
TEIIOCHAOXKE- | NPOeKmHOU U 0 Marepuana OJoKyMeHmayu
HUS, TaK U €€ | MexHUuuecKou use
OTJICTBHBIX O0OKyMeHmayuu 8 coomeemcma
COCTaBHBIX COOMBEMCmeuU ¢ uu c
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3JIEMEHTOB 3a0anuem, 3a0anuem,
cmaunoapmamu u cmanoapmam
MexHUYecKumu uu
yenoguamu, a MexXHUYecKuM
makoice U ycnosusmu,
OCHOBHbIX a maxoice
nokasamenet OCHOBHbIX
MexXHUKO- nokasameineu
9KOHOMUYUECKO20 MeXHUKO-
060CcHO8aHUSA 9KOHOMUYECK
npoexkma, He 020
3HAET MPAKTHKY 0b60cHo8aHUSA
IPUMEHCHHS npoexma,
marepuarna, MIPAKTUKU
JIOITyCKaeT IPUMCHECHHSI
CYIIIECTBEHHBIC Mmarepuara,
OIINOKH HCYEPIIBIBAO
e u
MoCJIeI0BaTeN
BHO, YETKO U
JIOTHYHO
u3Jaraer
MaTepual,
XOPOIIO
OPHECHTUPYETC
B
Marepuare,
HE
3aTpyTHSACTCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHnui
IK-2, - TIK-2.7 - | oOyuaromuiics obOyyvaromuiic | oOydaromuiic | odyJarouuic
7 cemectp MOJITOTOBKA HE 3HAeT s s s
TEXHHUKO- 3HAYUTEIIHOMN JEMOHCTPHUPY | IEMOHCTPHUPY | IEMOHCTPHUPY
SKOHOMMYE- JacTu €T 3HaHUS €T 3HaHHE €T 3HaHHe
CKOTO 00OCHO- | MPOTPAaMMHOTO TOJIBKO marepuaa, Marepuana
BaHUS  TMpoO- | MaTepuaina, OCHOBHOTO HE JIONYCKAET | OCHOBHbIX
€KTHOTO  pe- | TUIOXO Marepuara, CYIIIECTBEHHBI | HOPMAMUBO8
HIeHHus 1Mo 3¢- | OpUSHTHPYETCSA B | HO HE 3HAET X U npasu npu
(bexTHuBHOMY Marepuae 1o JleTaneu, HETOYHOCTEU | npoexmuposa
BapHaHTy OCHOBHbBIM JIOITyCKaeT HUU cucmembl
MPOKIATAKU HOpMamueam u HETOYHOCTH, MeniocHab#c
CUCTEMBI TeN- | NPAGULAM NpU JIOITyCKaeT eHus,
JOCHAOXEeHUS | npoekmuposanuy | HETOYHOCTHU B paszpabamuiea
cucmembl (bopMyITHPOBK em
MeniocHadIceHy | ax, HapylIaer aghghexmuasnwbi
A, He Modcem JIOTHYECKYTO € 8apuanHmul
paspabamuléamys | MOCIEIOBATEIN NPOKIAOKU
aghhexmuenble BHOCTbH B cucmemol




sapuanmol W3JI0KEHUH menaocrHabc
NPOKIAOKU MPOrPaMMHOT eHus,
cucmemvi 0 Marepuaia MIPAKTUKN
meniocHabcenU MIPUMCHCHHUS
5,, HE 3HAET MaTepuaa,
MIPAKTHKY HCYEPIBIBAIO
IPUMECHCHHUS e u
MaTepuana, MOCACA0BATEN
JIOITYCKaeT BHO, YETKO H
CYIIIECTBEHHBIC JIOTUYHO
OIINOKHU H3JIaraeT
MaTepua,
XOpOIIIO
OpPUEHTHUPYETC
B
Marepuarne,
HE
3aTpyaHSACTCS
C OTBETOM
npu
BUIOM3MEHEH
UM 3aJaHuN
TIK-11, - ITIK-11.1 - | oOyuaronimiics oOyuaromuiic | oOydvaromuiic | oOydaromnmiic
7 cemecTp TIOZI'OTOBKA HE 3HaeT A s A
HpoeKTﬁmﬁ 1| 3HayuTENbHOM JEMOHCTPHUPY | AEMOHCTPUPY | IEMOHCTPUDPY
pabodeil  1OKY- | yaery eT 3HaHUsA €T 3HaHHe €T 3HaHUe
MCHTALMH 110 | 1y 5 pnaMMHOTO TOJBKO MaTepuala, MaTepuaia
OTACJIBHBIM  y3-
Do W snemen. | MATEPHATA, OCHOBHOT'O HE JIONYCKACT | OCHOBHbIX
Tam, 1o mianam | WIOXO MaTepuana, CYILIECTBEHHBI | cXem cucmem
W npodumsy | OPUECHTHPYETCS B | HO HE 3HaeT X § meniocHadIC
TEeIUIOBEIX  ce- | MaTepuane JIeTaleH, HETOYHOCTEH | eHusi u
Teif; OCHOBHBIX CXeM JIOITYCKaeT ocobennocmu
- TIK-11.2 - | cucmem HETOYHOCTH, ux
MOATOTOBKA meniocHadceHy | IOTyCKaeT NPOeKmMuposa
HEOOXOIUMOM | A U 0cobeHHOCmU | HETOYHOCTH B HUS U
paboueii  go- | ux (hopMyITHPOBK IKCHIyamayu
KyMEHTaIuH NPOEeKmMupoBanust | ax, Hapyuiaer u, a makoice
IS TIPOEKTH- | U IKCAIyamayuy, | JOTUYECKYIO OCHOBHbIX
pOBaHMs  Kak | a makoice MocJaeA0BaTEN HOPMAMUGHbL
BCEH CHUCTEMBI | OCHOBHbIX BHOCTBH B X
TeIIocCHAOXe- | HOPMAMUBHbIX M3JI0)KEHHHU OOKYMEHMO8,
HUSL, TaK U ee | OOKYMeHmo8, He | TPOrPaMMHOT MIPAKTUKH
OTAENbHBIX 3HAeT MPAaKTHKy | O MaTepuana MIPUMEHECHHUS
COCTaBHBIX MPUMEHEHUS MaTepuana,
DJIEMEHTOB MaTtepuaja, HCYEPIBIBAIO
JOTTYCKaeT e u
CYIIECTBECHHBIC MOCaE0BATEN
OIIINOKH bHO, YETKO H
JIOTUYHO
n3jaraet

marepuall,




XOPOIIO
OPHUEHTUPYETC
B
Marepuae,
HE
3aTPYyIHSAETCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui

3. TunoBble KOHTPOJIbHBbIE 32IaHNUSI MM MHbIe MAaTEePHAJIbI, HEOOXOAUMBbIe IJIsl
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHUS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BxogHo# KOHTPOJIb

[IpumepHbIii nepevyeHs Bonpocos (6 cemecTp)

1 KakoBa xumuueckasi popmyJsia BOJbI ¥ TUIOTHOCTH BOJIbI?

2. UTo Takoe MIOTHOCTh BEIIECTBA?

3 Uto Takoe pacxo/l JKUAKOCTHA U B KAKUX €IMHULIAX OH U3MEPSIETCS?

4, Uto Takoe MrHOBEHHBIM M CPEIHUH paCXOJl XUIAKOCTH M KaKUMHU
puOOpaMu U3MEPAETCA KaXKIbIi U3 HUX?

S. Uro Ttakoe xpurepuii Pertnonsaca?

6. UTo Takoe JTaMUHAPHBIN PEKUM TEUEHUS KUJIKOCTHU?

7. Yrto Takoe TypOyJIEHTHBIN PeKUM TCUSHUS KUIKOCTH?

8. UTo Takoe NepexoIHbINA PEKUM TEUEHUS KUKOCTHU?

Q. Kakne mnorepu naBieHUsT UMEIOT MECTO MPU JABUKEHUHM KUJIKOCTH B
TpyOompoBoae?

10. Kakoil pacxoi: CEKyHAHBIH WM YacOBOM  HCHOJB3YETCS  TIpH
TMAPABINYECKOM pacyeTe BOJONPOBOJAHON ceTn?

11. Kakue nprOopbl UCMONIB3YIOTCS AJI ONPENESICHUS JaBJICHUS KUIKOCTH?

12. Yro takoe 1 Ila, kak oH cBsa3aH ¢ 1 MM BOJ. CT.?

13. Kak cBsazansl mexay coboit 1 I1a, 1 kITa u 1 MIla?

14. Kax cBs3ansl | MIIa u 1 kr/cm®?

IIpumepHbIii HepeyeHb BONPocoB (/ cemecTp)
Knaccudukanus cucreM ropssyero BOJOCHa0KEHUS.
[IpucoeanHeHne CUCTEM ropsSYeTro BOJOCHA0KEHHSI K TETIJIOBBIM CETSIM.
OcCHOBBI pacyeTa BOJIOIIOI0IPEBATEIIS.
AKKYMYJSTOPBI CUCTEM TFOPSYETO BOJOCHA0KEHHUS.
[IpaBuna yctaHOBKHM MpUOOPOB ydeTa TEIJIOBOM SHEPTHH.
KoHcTpyKuus ¥ NpUHIUI AEUCTBUS TEMIOCYETUUKOB
KoMITIOHOBKA TEIMIOBOIrO y3J1a B 31aHUH
['uapaBnryeckuil pacyeT TyMUKOBBIX CUCTEM TOPSIUYEro BOJAOCHA0KEHNUs
. 'mppaBnuyeckue pexXUMbl HIUPKYIISIIUU.
10 3anopHas apMaTypa CUCTEMBI TOPSYEro BOJIOCHAOKEHHUS.
10
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3.2 YCeTHBI TOKIag

[Tox moxiamoM MOHUMAETCS YCTHOE COOOIIEHHE MO OJHOMY W3 BOIPOCOB TEM,
BBIHECEHHBIX HAa CAMOCTOSATEILHOE U3yUYCHUE.

[ToaroToBKa JoKiIana HalpaBicHa Ha Pa3BUTHUE U 3aKPEIUICHUE Yy O0ydYaromuxcs
HAy4YHOM, METOJUYECKON U APYrod JUTEepaTyphl; Ha BHIPAOOTKY HABBIKOB M yMEHUUN
IPaMOTHO U YOEAUTENbHO U3J1arath MaTepual, 4eTKO GOopMyIUpPOBATh TEOPETUUECKUE
000011IeHNsI, BBIBOJBI U TPAKTUYECKHME peKoMeHaanuu. i1 3Toro oOydarommmcs
npeajiaraeTcsi: OCBOMThH OJIMH U3 BOIPOCOB IO AUCIUIUIMHE; BBISIBUTH KJIIOYEBBIEC MO-
HATHUSA, XapaKTepU3YyIOIINe MaTepual; MOArOTOBUTH JIOKIIA.

BricTymiienne o0yyaroierocs ¢ 10KjaaJaoM, 3aHUMAaeT He 0osiee 3-5 MUHYT.

Pexomenmyemas TeMaTrKa TOKJIA0B MO JUCITUIUIMHE MPUBEICHA B Ta0IHIIe S.

JIOnOJIHUTENBHBIN TTepeYeHb BOIPOCOB U TEM, BHIHECEHHBIX Ha CAMOCTOSITEILHOE
W3Yy4YEHHUE, PEJICTABJICH B IPUJIOKEHUH 2.

Tabimma 5
TeMbl 10KJIA/1I0B, pEKOMEHyeMbIX PH U3yYeHUH TUCHUTITUHBI
«TenmocHadxkenue»

Temsl fokIag0B

~.
=

2

COBpeMeHHHe CHCTEMBI TEIJIOCHAOKEHUS

HanesxHoCTh paboThI TEIIO3HEPTeTHYECKOr0 000py10BaHUS

OpraHI/IBaHI/IH OKCILTyaTalluu TCIIJIOBBIX ceTeH

ABTOHOMHEIC CHCTEMBI TCINIOCHAOKESHUS

TennocHabxeHre ropo10B

CoBpeMeHHOe 000pYyI0BaHUE ISl CHCTEMBI TOPSTYEr0 BOJOCHAOKEHUS

CucTeMBl COTHEUHOrO TeIIOCHA0KEHUS

TenmoBoe HOTpe6J'IeHI/Ie U CHCTEMBI TEIUIOCHAOXKECHUS

©o|o|Nlo|u|sw Nk o

HanexHocTh cHCTEM TeTIOCHA0KEHHS U TOPSYET0 BOJOCHAOKEHUS

=
o

HpI/ILII/IHH BO3HUKHOBCHUA aBapI/Iﬁ Ha 00BbEKTaX CUCTEMBI TEIJIOCHAOKEHHS.

3.3 IlpakTnyecKkue 3aHATHS

[IpakTHueckue 3aHSATUS TPOBOASTCS MOCIE U3YUYEHHUSI TEOPETUUECKOTO MaTepraia
o TeMe, W CIyXaT I 3aKpeIUICHUs] TOJYyYEeHHBbIX 3HAHUM, OCBOEHUS YMEHUU U
HarpasieHbl Ha (POPMHUPOBAHNUE YCTAHOBJICHHBIX YICOHBIM IJIAHOM KOMIIETEHIIUH.
TeMarnka NMpakKTUUECKUX 3aHSATUN CBSI3aHA C paCCMATPUBAEMbIM TEOPETUUECKUM
JIEKIIMOHHBIM MaTE€pUaJIOM.

IlepeyeHb TeM NPAKTHYECKUX 3AHATHI
6 cemectp

OnpeueneHHe TCIJIOBBIX IMOTOKOB HAa OTOINICHUEC, BCHTHUIIIHUIO U TOpsA4YCe BO)IOCHa6)KeHI/Ie 1o
YKPYIIHCHHBIM ITOKA3aTCJIsIM

[TocTpoeHue rpadukoB 4aCOBBIX PACXOJI0B TEIUIA IO MPOIOJDKATEILHOCTH TETUIOBBIX HArPy30K
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I/I3yqu1/Ie CXEM MOAKITHOYCHUA OTOIMUTCIIBHBIX CUCTEM U CUCTEM I'OPAYCTO BO,Z[OCHa6)KeHI/I5[

4. | PerynupoBaHus OTITYCKa TEIJIOTHI

5. | Pacyer u mocTpoeHre TeMIepaTypHOro rpadrka, peryIupoBaHUe OTITYCKa TEIJIOTHI B 3aKPBITHIX
CUCTEMaX TETUIOCHAOXKECHUS

6. | PerynmupoBaHue OTITyCKa TEIUIOTHI HAa BEHTHJISIIHIO

7. | PerynupoBKa OTIyCKa TEIUIOTHI HA TOpsiuee BOIOCHAOKEHUE.

8. | I[loctpoenue rpaduka pacxoaa CETEBOU BOJIBI.
7 cemecTp

1. | Pacyer TONIIMHBI TETIOBON M30JISIIIAN

2. | Pacyer u mobop KOMIIEHCATOPOB

3. | Pacuer ycunmii Ha OMOpBHI.

4. | TlonGop sneBaTopa

3.4 JlabopaTopHasi padoTa

JIabopaTopHbie pabOThI IPOBOJATCA MOCIIE U3YUEHHS TEOPETUUECKOTO MaTepuraa 1o

TEMC, MW CIyXaT I 3aKpPCIUICHUS IMOJYYCHHBIX 3HaHI/II71, OCBOCHMU YMeHI/Iﬁ u
HaIIpaBJICHBI Ha Q)OpMHpOBaHI/IG YCTAaHOBJICHHBIX y‘I€6HI>IM IIJTaHOM KOMHGTGHHHﬁ.

TemaTuka Ha60paTOpHI>IX pa60T CBsiA3aHa C pacCMAaTpUBACMbIM TCOPCTHUUCCKHUM

JICKOMOHHBIM MaTCpHUAJIOM.

Ilepedyennb Tem J1adloOpaTOPHBIX padoT.
6 cemecTp

OHpG[{GHeHI/Ie TCIIJIOCMKOCTHU BO31yXa

OnpeﬂeneHHe pacxoa BO3yxa

W3ydeHue ycTpoiicTBa mopuHeBoro komnpeccopa. McnpiTanue nopurHeBoro KoMmpeccopa

HcneiTanue HeHTp06e)KHOFO BCHTHUJIATOPA

SHEI RN e

Omnpenenenue kodphuimenTa TermIonpoOBOHOCTH

7 cemecTp

Omnpenenenne kodphuiMeHTa TErI00TIaqYH

Omnpenenenre kodphuIueHTa TerionepeIayn

HccnegoBanme XAPAKTCPUCTHK HArpeBaTeCisd BO3AYITHOTO ITOTOKA

HlwINE

OHpeI[eJ'IeHI/IC TCINIOEMKOCTHU BO3AyXa METOIOM HArpeBa IMOTOKA IMPU IMMOCTOAHHOM JaBJIC-
HUH

OnpeﬂeneHI/Ie TCINIOEMKOCTU BO3AYyXa IpHU IMOCTOSHHOM o0BeMe METOOM HarpeBa TCILIO-
H30JIMPOBAHHOT'O MMOCTOAHHOT'O o0beMa U MacChl BO3J1yXa

Omnpenenenue kKoddduIeHTa TeIIonepeiadd Mpy JBIXKCHUH BO3/lyXa B TpyOe INpHU pas-
JUYHBIX CKOPOCTSAX TCUCHHS

JlaGopatopHble pabOThl BBIMIOJIHSIIOTCS B COOTBETCTBUU C METOIMYECKUMHU

yKa3aHUSIMHA  TI0  BBINIOJIHCHHIO  JIAOOPATOPHBIX  paboOT  1MO  JUCHHUIIINHE
«TerutocuabxeHue.
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3.5 Kypcogoii npoekTr

KypcoBoii npoekt «Temnocnad:kenne ropoaa (MMKpoOpaiioHa)» HampasjeH Ha
OCBOCHHME HABBIKOB CaMOCTOATENbHON paOOThl ¢ HOPMATHBHBIMH JIOKYMEHTAMH 3a
NPOWJEHHBIN ATanm oOOydeHHs] MO Y4eOHOW AUCIUIUIMHE. BBIMOJIHEHHE KypcOBOTO
POEKTa MPHU3BAHO BBISIBUTH CIIOCOOHOCTH OOYYalOIIErocsi Ha OCHOBE MOJYyYEHHBIX
3HAHUI CAMOCTOSITEIBHO penlaTh KOHKPETHBIE MPAKTHUYECKHE 3aJa4yd WM IPOBOJUTH
HCCIIEIOBAHNUSI TI0 OJHOMY W3 pAa3leiioB H3y4yaeMOW IHCHMUIUIMHE, a TakXkKe Ha
(opMupOBaHKE COOTBETCTBYIOIIUX KOMITETECHITUH.

KypcoBoil mpoekT mo TemnocHa0KEeHUIO pailoHa COCTOUT W3 MOSICHUTEIHHOU
3aMHUCKU U TpaUUecKoi 4acTu Ha 2-3 CTaHJApTHBIX YEPTEXKHBIX JIUCTAX. TpeOOBaHUS K
0 OpMIIEHHIO KYPCOBOTO MPOEKTA!

KypcoBoii npoekt o0bemoM 20-45 cTpaHUIl COCTOMT W3 OQPOPMIIEHHBIX IO
YCTAaHOBJICHHBIM MPAaBWJIaM U HOPMAaTUBAM CIIEIYIOIINX CTPYKTYPHBIX 3JIEMEHTOB!

1. BBeneHue, rae M3IararTCs OCHOBHBIE IOJIOKEHHS COBPEMEHHOM TEXHUKH
TEIUIOCHA0KEHUS, HCIIONb3yEMbIE B JIaHHOM IIPOEKTE C YYETOM IMEPCIEKTUBHOTO
Pa3BUTHUS CUCTEM TEIUIOCHAOKEHUS U TETIOPUKAIIH.

2. XapakTepucTMKa OOBbEKTa U YCJIOBMs, 3aJaHHble B 3aJaHUd Ha
IPOEKTUPOBAHKE.

3. OCHOBHBIE pEIICHUS MO MPUHIMIHAIBLHON CXeMe TEIIOCHA0KEHUS, OMCaHUe
KOHCTPYKIUH U 3JIIEMEHTOB TEIJIOBOM CETH, TPUHSATHIX B ITPOEKTE.

4. PacueTHas 4acTh IPOEKTA 10 ONPEAEIICHUIO TEIUIOBBIX HAIPY30K, COCTABICHUIO
TEMIIEpaTypPHbIX I'pa@UKOB, THIPABIMYECKOMY M TEIUIOBOMY pacyeTy, MO MPUHATOMY
MEXaHUYECKOMY OOOpYAOBAHHUIO TEIUIOBBIX CETEd M a0OHEHTCKUX BBOJAOB, pacuer
TeII0(UKAIIMOHHOTO 000PYI0BaHUSI.

XOJ BBINOJHEHUSI KYypPCOBOTO IMPOEKTA KOHTPOJHUPYETCSA IPENOJABATEIEM B
TedueHue ceMmectpa. [Ipu npoBeneHnn pyoeXHBIX KOHTPOJIEH 00s3aTENIbHO OLICHUBAETCS
U BBINOJHEHHas] 4acTh KypCOBOIO NpOEKTa. BbIsBICHHBbIE OMMOKH (PUKCUPYIOTCA
PEenoJaBaTesieM IS MOCIEAYOIEr0 HCIIPABIEHUS CTYIEHTOM.

BpInONHEHHBI  KypCOBOM MPOEKT IOJIEKUT OKOHYATEIBHOU MPOBEPKE
[PENoJaBaTeseM, pyKOBOJSIIUM KypPCOBBIM IIPOEKTUPOBAHUEM, U 3AIIUTE B KOMUCCHUHU.
Komuccust cocroutr u3 3aBeayromniero kapeAapoil MM €ro 3aMecTHTENs, BEAYILEro
MIPENOAAaBaTelii U PyKOBOJIUTEINS KypCOBOIO MPOEKTUPOBAHUA. 3alIuTa MPEANOIaract
co0eceloBaHME IO BONPOCaM, M3JI0KEHHBIM B KypcoBOM npoekte. Ha 3ammre nmpoekra
MOTYT IPUCYTCTBOBATH JpYyrue oOy4aroniruecs U NpernogaBaTesu.
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bJiiank 3aaHus /151 KYPCOBOIo MpoeKTa:

PI'BOY BO «CaparoBekmii 'AY um. H.U.BaBuinosa»

Hanpasnenue noaroroku 08.03.01 «CTpouTenbcTBOY YTBEPX/AIO:
[Mpoduns «Temno,-ra3o-,X01010CHA0KEHUE ¥ BEHTUIIS NS
Kadenpa «I1,CuT»
HuctummmHa «OTOoTIeHUE) 3aB.kadenpoit
1. Ilo xypcoBOMY IPOECKTHPOBAHUIO 00YUAIOIIEMYCS Kypca

2. TennocHabkeHHe MUKpopailoHa ropoja

3. TexHUYECKUU TPOEKT
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 BOITPOCOB:

1. OnpeneneHne pacyeTHLIX TEIJIOBLIX HAIPY30K paroHa.

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

3. Pacuer M MOCTpOEHHE TEMIIEPATYPHOrO rpadMKa: pEryIdpoBaHUE OTIYCKA TEMIOTHI B 3aKPBITHIX
CHCTEMAX TEILNIOCHAOKEHUS.

3.1. PerynupoBaHue OTOycKa TEMIOTHI HA BEHTUIALIUIO

3.2. PerynupoBaHue OTOYCKA TEIIOTHI Ha ropsiuee BOJOCHAOKEHUE

4. PacyeT M MOCTPOEHHE PACXOIHOI0 IrpadUKa.

5. I'mapaBInduecKnii pacueT TEIIOBOM CETH.

6. Onpenenenne 3¢hGEKTUBHOCTH TEIMIOBON U30JISIINU

3aKII04YCHHE.

CIHCOK  JTUTEPATYPHI

5.Ilepeuens rpaduyecKkoro Mareprana ¢ TOYHBIM YKa3aHUEM 0043aTeIbHbBIX YEPTEKEH: TEHIUIaH MHK-
popaioHa, Tpacca TEIUIOBOH CETH ¢ HAaHECEHHEM AHMAaMETPOB, KOMIEHCATOPOB, HEMOABM)KHEIX OIIOD
(M:1:1000); mman u paspe3 kadana (1:10), mnan koMmneHcaropHod mumu (M:1:25), KOMIOEHCATOD

(M:1:25)

JlaTa BeIIa4uu 3adaHus

CpOK Ca4u CTyYACHTOM 3aKOHYCHHOI'O ITPOCKTA

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 :  oamekrponnsni. -  URL:
http://znanium.com/catalog/product/1053396 2. Temnocuatkenune: yueOuuk/ A.JLIIkapoBckuit. — 2-€
u3n., crep. — Cankr-IlerepOypr: Jlanb, 2020. — 392 c. — ISBN 978-5-8114-5222-4. — TekcT: 3JIeKTPOHHBIH //
JlaHb: 25mexTpoHHO-0nOMMoTeyHas cucrema. — URL: : https://e.lanbook.com/book/136185 3. TerutocHabkeHue.
Merouueckue yKazaHus Uil BBIOJHEHMS] KYPCOBOTO MpoekTa 1o aucuumuinae «TemtocHabxenney st cTy-

JICHTOB HaIpaBiieHUs NOoAroToBKH «CtpoutensectBoy. Pemronnna T.B.; ®I'OY BO «Caparosckuit 'AY» — Ca-
paros, 2021. —40c.
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3.6 PyGexxHblii KOHTPOJIb
[lenpto mpoBeneHus pyOEKHOrO KOHTPOJIS SIBISETCS MPOBEpPKA 3HAHUM
oOy4Jaronuxcsi o OCHOBHBIM pa3fieiaM TUCHUILTMHBI « TernaocHa0)eHue
6 cemecTp
Bomnpocsl pyoesxknoro kourpoJisa Nel

Bonpocul, paccmampusaemvie na ayoumophulx 3aHAMUAX

=

Knaccudukanus cucreM ropsiaero BoJ0CHA0KEHUS

Bonomnoaroroska B cuctemMax ropsidero BOJIOCHA0KEHUS

3. CxemBl CHCTEM TOpSYEro BOJMOCHAOKEeHMs. TymuKoBas cxema ¢ BepxHEH
Pa3BOAKON U OAKOM aKKyMYJISITOPOM.

4. CxeMpl CHCTEM TIOpsSYEro BOJOCHAOKEHMs. TynuKoBas cxemMa C HIKHEH
pa3BoaKoM. [{UpKyIsIMHOHHAs cXeMa C BEpXHEN Pa3BOAKOM.

5. TynukoBasi cxema c BepxHel pa3Bojkoi. [lupkynsdirioHHas cxema ¢ HUXKHEH
Pa3BOJKOM.

6. Cxema ropsuero BOJOCHAOKEHHS C HUXKHEH Pa3BOAKON M MPUHYAUTEIbHOU

LUAPKYJISILHACH.

CxeMbI CUCTEM TOPSIYETO BOJIOCHAOXKEHHS MPU HATMYUHU MECTHOM KOTEIHHOM.

Cxewmsbl ¢ mogayeit ropsiueid BOJbl U3 TEINIOBOM CETH.

9. Cxempl TopsyYero BOJOCHAOKEHHS C HEMOCPEICTBEHHBIM OTOOPOM BOJIBI W3
TEIJIOBOM CETH.

10. Cxema c HEMOCPEACTBEHHBIM OTOOpPOM TOpsiYeil BOABI M3 TEIUIOBOM CETH C
HIDKHEN Pa3BOJKOM.

11. Cxema ropsiuero BOJIOCHAOXKEHUS C HEMOCPEJICTBEHHBIM OTOOPOM BOJBI U3
TETUIOBOM CETHU C BEPXHEU pa3BOJIKOM.

12. Cxema ropsiuero BOAOCHA0XKEHUS ¢ TIOIMEITMBAHIEM BOIOITPOBOTHOM BO/IBI.

N

o N

BOI’lpOCbl O/Isl CAMOCMOSIMENIbHO20 U3ydeHusl

1. BojonarpeBaTenu CHCTEM TOpSYEro BOJOCHAOXKeHWsA. THUIBI, CXEMBbl,
IIPEUMYILLECTBA U HEAOCTATKH.

1. Tunel  0aKOB-aKKyMYyJISITOPOB, TMPUMEHSEMBIX B  CHUCTEMax  TOPSYETO
BOJOCHA0XEHUS

Cxema npsiMOYTOJIbHOTO Oaka-aKKyMyJsiTopa.

Cxema ropu30oHTaIbHOTO 0aKa-aKKyMYyJIsITOpa.

[TpuHIMT HATTOPHBIX OAKOB-aKKYyMYJISTOPOB.

Bonomepnsie ycrpoiictBa. [IpaBuna ycTaHOBKH.

gk~ wn

Bonpoch! py0eskHOTro KOHTPOJIst Ne2
Bonpocwi, paccmampusaemvle Ha ayoumopHbIX 3aHAMUSX

1. TlpaBuna yCTaHOBKM 3alOpHOM apMartypbl B  CHCTEMax TOPSYETO
BO/IOCHA0KEHUSI.
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10.
11.

1.

4.

o

N

oo kW

Tunel TpyOONPOBOAOB, MPUMEHSAEMbIX B CHUCTEMAaX TOpSYEro BOJAOCHAOKEHUS,
uX Kiaccu(uKalus, TOCTOMHCTBA U HEIOCTATKH.

['unpaBnuyecKkuil pacyeT CUCTEM IrOPSYEro BOAOCHAOKEHUS.

[ens runpaBaudeckoro pacuera. [IpuHimn pacyera TyMUKOBOM CUCTEMBI.

N3 kakux COCTABIISIIOIIMX CKJIAJBIBAIOTCS OOIIME MOTEPU B CUCTEMAX TOPSYEro
BogocHa0OxeHus. [IpuBectu hopmysbl U UX pacuiudpoBKy.

Kak omnpegenuts auameTp apoccenbHOW nuadparmbl. B kakom cimydae
YCTaHABJIMBACTCSA NpOCCENbHAs AuadparmMa, a B KaKOM KpaH IS TOTallICHUS
M30BITOYHOTO HAIOpA.

[IpyHIMO TUAPABIMYECKOTO pacueTra IUPKYISLIUOHHBIX CHUCTEM TOPSYEro
BOJIOCHAOXKEHUS.

Onpenenenue TEIJIONOTEPh TpyOoIpoBOAaMU CUCTEM ropsuero
BOJIOCHAOXKEHUS.

OrnpeneneHue pacyeTHOTO TPABUTALMOHHOTO HAmopa B CHUCTEMax TOPSYEro
BOJIOCHA0EHUS C BEPXHEH U HUKHEH Pa3BOIKOM.

[TpuHIMn noxdopa NUPKYISIITUOHHBIX HACOCOB.

OcHOBHBIE  MpaBWia NPOKIATKH  TPyOONMPOBOJOB  CHUCTEM  TOPSYETO
BOJIOCHA0KEHUSI. Marepuaisl, UCIIOJIb3YEMBbIEC ISt U3TOTOBJICHUS
TpyOOIIPOBOIOB.

BOl’lpOCbl 07151 CAMOCMOSIMENIbHO20 U3y4erHus

Tunel U3051UK, MPUMEHSIEMON B CUCTEMAaX TOPSYEro BOJIOCHAOKEHHUS.

Jnsg dero mpenHa3HA4YEHbl BO3AYXOOTBOJYMKM B CHUCTEMAax TOPSYETO
BOoJI0CHAOXeHUs1. Cxema BO3lyXOOTBOTUHKA.

Tunbel ¥ Ha3HAaYCHUE KOMIIEHCATOPOB, MPUMEHAEMBIX B CHUCTEMax TOPSYETO
BOJIOCHAOKEHUS.

TennoBbie myHKTHI. X Ha3HAYE€HUE, TUITHI.

OO6opy0BaHKE TETUIOBBIX IMTYHKTOB.

7 cemecTp
Bonpocsl pyoe:kHoro kourpossi Nel

Bonpocwi, paccmampusaemvie Ha ayOumopHuIX 3aHAMUILX

Knaccudukanus cucteM TeriocHa0XeHus .

OcCHOBHBIC TIOHATHS: TEIJIOBasE CETh, TEIJIOCHAOKEHUE, TEIJIOBOM MYHKT,
Tero(uKanus.

W CTOYHUKH TETIOTHI.

[IpeumyiiecTBa U HEAOCTATKU LIEHTPATIU30BAHHOTO TETUIOCHAOKEHMUS.
Konnencarmonnas snexkrpudeckas cranius (K9C)

TeroBeie u mapotrypOunnbie TOIl. IlpeumymectBa Termnodukanuu Ha 0ase
TOII.

CxeMa yCTaHOBKM C TypOMHOW C MPOTHUBOJABICHHEM M KOHICHCAIMOHHOU
TYpOUHOM.
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8. CxeMa yCcTaHOBKH C MPOMEKYTOUHBIM PETYIUPYEMbIM OTOOPOM Tapa.

9. Cxema TOI] ¢ nByms peryiaupyemMbiMu 0TOOpaMH Tmapa.

10. ITpuniun pa®oThl ra30TYpOMHHON YCTAHOBKH U €€ CXeMa.

11. [Tapora3oBbie¢ YCTaHOBKH.

12. OcoGeHHOCTH TEITOCHA0KEHUS TTPU UCIIOJIb30BAHUU MAPOBBIX M BOJAOTPEHHBIX
KOTJI0B. CXeMbl KOTEIbHBIX C MAPOBBIMU U BOJOTPEUHBIMU KOTJIaAMHU.

BOI’IpOCbl 07151 CAMOCMOSIMENIbHO20 U3y4erHus

TemnmocHaOxeHne OT KPBIIIHON KOTEITBHOM.

TexXHUKO-3KOHOMHYECKOE CPABHEHUE TEMJIOHOCUTENIEW — BOJIBI M Iapa.
OTKpBITBIE U 3aKPBITHIE CUCTEMBI TETIJIOCHA0KEHUS.

OpHocTyneHyaTble U MHOTOCTYIIEHYAThIE CUCTEMBI TEINIOCHAOKEHHS.
3aBUCHMMOE U HE3aBUCUMOE NPHUCOEAMHEHUE MOTpeOuTeNeld K BOJSHBIM
TEIJIOBBIM CETSM.

ARl A

Bonpocsl pyde:kHOro KOHTpOoJist Ne2
Bonpocwi, paccmampueaemvie na ayoumopHvix 3aHAMUIX

1. CxemMbl 3aBUCHUMOTO MPHUCOCAMHEHUE OTOIMUTEIIbHBIX YCTAHOBOK K BOISHBIM
TETLJIOBBIM CETSIM.

2. HezaBucumoe mnpucoequHEHNE OTONMUTEIBHBIX YCTAaHOBOK M YCTAaHOBOK Ha
ropsiuee BOJIOCHA0KEHHE K BOJSHBIM TEILIOBBIM CETSIM.

3. Cxema mapayuieIbHOTO TPUCOCTUHEHUS OTOMUTEIBPHOW YCTAHOBKH M YCTaHOBKHU
Ha ropsiuee BojocHaOxkenue. [IpenMyiiecTBa 1 HEAOCTATKH.

4. JIByxcTyneHuatasi TMOCJIEOBaTelIbHAs CXeMa MNPUCOCIUHEHUS OTOMMUTEIHbHOM
YCTAaHOBKM M YCTAHOBKM Ha Tropsiuee BojocHabxkenue. [IpemmyriectBa u
HEJIOCTaTKH.

5. JIByxcTymeHuatas cxema CO CMEIICHHBIM TPUCOCTUHEHUEM Harpy3ku Ha
OTOIUJICHUE U TOpsiuee BOJOCHAOKEHNE.

6. OmHocTyneHuatas TMPEABKIIOYCHHAs CXeMa MPUCOCIUHECHUS Harpy3kd Ha
ropsiuee BOJI0CHA0KEHUE.

7. OTKpBITbIE CUCTEMBI TeIUIOCHAOXeHUsl. HauepTuTh cXeMbl U OMuUcaTh MPUHITUIL
paboTHI.

8. IlpeuMmymiecTBa M HEMOCTATKHA OTKPBITHIX U 3aKPBITHIX CHCTEM TETIJIOCHAOKEHUS.

9. IlapoBbie cHUCTEMBI TETIOCHAOKEHMUS.

10. Cxembl 3aBUCHMMOTO M HE3aBUCHMOIO MPHUCOCTUHEHHS CUCTEM OTOIUICHHUS K
MapOBBIM CETSAM C BO3BPATOM KOHJICHCATA.

11. CxemMbl HE3aBUCUMOI'O TPUCOCIUHEHUS CHUCTEM OTOIUICHHUS U TOpSYero
BOJIOCHA0XEHUS K MMAPOBBIM CETSIM C BO3BPAaTOM KOHJICHCATA.

12. Cxemsbl nipucoenuHeHus TexHomornuecknx anmnaparoB (TA) Kk mapoBbIM CETSIM C
BO3BPATOM KOHJIEHCATA.

13. ITpunun cbopa u Bo3BpaTa KOHACHCATA IO OTKPHITON M 3aKPHITOM CXEMaM.

14. CxeMbl mapoBbIX cucTeM 0€3 Bo3BpaTa KOHJICHCATA.
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BOI’lpOCbl OJI51 CAMOCMOSMENbHO20 U3y4eHrusl

1. CxeMbl IpUCOEANHEHHS] TPUTOUYHBIX CUCTEM BEHTWISIIMU K MApPOBBIM TEILUIOBBIM

CETSM.

2. Cxembl TemoBbiX cereid. (OCOOEGHHOCTHM MPOKIAIKA MApONpPOBOJIOB U
KOHJIEHCAaTOMPOBOOB.

3. Cxema npucoenuHeHus kaaopudepa K mapoBbIM TEIIOBBIM CETSIM.

Bonpocsl pyoeskHoro konrpoJis Ne3
Bonpocul, paccmampusaemvle Ha ayOumopHvix 3aHAMUAX

Buner TernoBeix Harpy3ok. CriocoObl peryanpoBaHus TEIIOBBIX HATPY3OK.
KauecTBeHHOE peryinpoBaHue OTIyCKa TEIIOThI HOTPEOUTEIISAM.
Crioco0bI MPOKJIAJKU TETIOBBIX CETEH.

Tunbl 6eckaHaNBbHBIX TPOKJIAJI0K TEIVIOBBIX CETEH.

Ha3HaueHne HUIII M KaMep TEIUIOBBIX CETEM.

HanzemHas (Bo3ayliHast) IpOKJIaJKa TETJIOBBIX CETEH.

Omnops! TerIoBbIX ceTeld. CXeMbl OJIBUKHBIX OIOP.

HenoaBuxHbie ONOPHI TEIIOBBIX CETEW U UX CXEMBI.

Tunel KOMIEHCATOPOB, NPUMEHSIEMBIX MTPHU MPOKIIAIKE TEIJIOBBIX CETEM.
10. IIre30MeTpuUecKHil rpaduK U MOPSIIOK €ro MOCTPOSHUSI.

11. BriGop cxem npucoeIMHEHUS MOTPEOUTENCH N0 Mhe30METPUUECKOMY rpaduKy.
12. TennoBsie myHKTH. O00OpYyIOBaHUE TETJIOBBIX MMyHKTOB.

13. Meroanka pacdyera TEpMUUYECKOTO COMTPOTUBIICHHS TPYOOTIPOBOIOB.

LCoNoarwdE

BOI’lpOCbl 0I5l CAMOCMOSIMENIbHO20 U3ydeHusl

1. Tennou3onsMOHHBIE KOHCTPYKIIMHM, OCHOBHBbIE TPeOOBaHUS, MPEABSABIsAEMbIE K
TEIJIOU30JIALINH.

[IpuHIMIT YCTPOKCTBA 3aCHITHOW U MACTUYHOU U30JIALIUU.

[TpuHIIMT yCTpOICTBA TTOABECHON U 00EPTOYHON M3OJISIINH.

JIutbie, COOPHO-JIUTHIE 1 MOHOJIMTHBIE U30JISIIUU.

N3onsuusa 6uTymMo-nepanToM, achaabTOKEPaM3UTOM U ac(haabTO-H30JI0M.

abrwn

3.7 IlpoMexxkyTOoUHAasi aTTECTALMS

B cootBercTBUM € y4eOHBIM IJIaHOM MO HampaBieHuto noarotosku 08.03.01
CTpouTenbCTBO BHJIOM MPOBEIACHHUS NPOMEXKYTOUHOM aTTecTalluy SBISETCS 3ayer,
HK3aMEH U 3alluTa KypCOBOIO MPOEKTA.
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Bonpocel, BBIHOCHMbIE HA 3a4eT
6 cemecTp (3auer)

1. Knaccudukanus cucteM ropsiaero BOA0CHaA0KEHUS

2. Bogomnoaroroska B cuctemax ropsiaero BOAOCHA0XKEHUS

3. Cxembl cuctem ropsyero BojgocHaOxeHus. TynukoBas cxema ¢ BEpXHEU
Pa3BOAKON U GAKOM aKKyMYJISITOPOM.

4. Cxembl cucTeM Topsiuero BojocHaOxeHHs. TymukoBasi cxema C HIDKHEH
pa3BoaKoOM. [{UpKyIsIMHOHHAS cXeMa C BEpXHEN Pa3BOAKOM.

S. TynukoBas cxema C BepxHEd pa3Boakou. LlMpkyisimuoHHas cxema ¢
HIKHEUN pa3BOIKOM.

6. CxemMa ropsuero BOJOCHAOKEHHS C  HIDKHEM  pa3BOOKOM H
MIPUHYAUTEIbHON TUUPKYISALNACH.

7. Cxembl cHUCTEM TOpSYEro BOJOCHAOKEHUS MpPU HAIUYUM MECTHOU
KOTEJIbHOMU.

8. Cxewmsbl ¢ mogaveit ropsiueid BOJbl U3 TEINIOBOM CETH.

Q. Cxembl ropsiuero Bo1I0CHa0XKEHUS C HEOCPEACTBEHHBIM 0TOOPOM BOJIbI U3

TEIJIOBOM CETH.

10. Cxema ¢ HEMOCPEJACTBEHHBIM OTOOPOM TOpsiueit BOJbI U3 TETUIOBOM CETHU C
HIDKHEN Pa3BOJKOM.

11.  Cxema ropsiiero BOJIOCHA0X EHUSI C HETOCPEACTBEHHBIM OTOOPOM BO/IbI U3
TEIUIOBOM CETHU C BEPXHEU pa3BOJIKOM.

12.  Cxema ropsuero BOJOCHAOKEHUS C TIOJMENIMBAHUEM BOJIOTIPOBOIHOM
BOJIBI.

13. BogonarpeBarenu CHCTEM TOPSYETO BOAOCHAOXKEHUS. THIBI, CXEMBI,
MPEUMYIIECTBA U HEJOCTATKHU.

14, Tunel 0aKOB-aKKyMYJSITOPOB, TPUMEHSIEMBIX B CHCTEMaX TOPSIYETO
BOJIOCHA0KEHUS

15. Cxema npsiMOyroJIbHOTO 0aKa-aKKyMyJIaTopa.

16. Cxema ropu3oHTaIbLHOTO OaKa-aKKyMYyJIsTOpa.

17.  TlpuHIMI HAOPHBIX 0AKOB-aKKyMYJIATOPOB.

18. Bomomepnsbie ycrpoiictBa. [IpaBuiia ycTaHOBKH.

19. TIlpaBuna yCTaHOBKH 3allOpHOM apMaTypbl B CHCTEMax TOPSYETO
BOJOCHA0XKEHUSI.

20. Tumer  TpyOONPOBOMOB, TPHUMEHSIEMBIX B  CHCTEMax  TOPSYETO
BOJIOCHA0XKEHUS, UX KJIacCU(pUKAIUs, JOCTOMHCTBA U HEJIOCTATKH.

21. T'mapaBiMyecKHil pacyeT CUCTEM ropsiuero BOJOCHAOKEHHUS.

22. lenw ruapaBiandeckoro pacuera. [IpuHumn pacuera TymuKOBON CUCTEMBL.

23. U3 kakux COCTaBJISIIOLIMX CKJIQJbIBAIOTCS OOIME TOTEpPH B CHUCTEMax
ropsiuero BogocHa0xeHus. [IpuBectu dhopmynsl U ux pacumdpoBKy.

24. Kax ompenenuth auameTp ApoccenabHOW auadparmel. B kakom ciydae
yCTaHaBIMBAeTCA JpocceibHas auadparmMa, a B KaKOM KpaH Jis TOTalleHUs
M30BITOYHOTO HAIoOpa.
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25. IlpuHuun rugpaBIUdYEcKOro pacuera HUPKYJISIHOHHBIX CUCTEM TOpPSYero
BOJIOCHA0KEHUS.

26. OrmpeneneHue  TEIUIONOTEPh  TPYOONPOBOJAMHM  CHUCTEM  TOPSYETo
BOJIOCHA0KEHUS.

27. OrmpeneneHue pacueTHOIO TPABUTAIMOHHOTO HANOpa B CUCTEMax ropsiuero
BOJIOCHA0KEHUS ¢ BEpXHEH U HIDKHEN Pa3BOJIKOM.

28. Ilpunuun noadopa HUPKYISAIMOHHBIX HACOCOB.

29. OcHOBHBIC TpaBWIa TMPOKIAAKA TPYOOIPOBOIOB CHCTEM TOPSUYETO
BOZI0OCHAOKeHWs. MaTepualibl, HCTIOIb3YEeMBbIE JJII U3TOTOBJICHHS TPYOOIIPOBOIOB.

30.  Twumbl H30JIAIHMH, TPUMEHSIEMON B CHCTEMaX TOPSIYETO BOIOCHAOKECHHSI.

31. Jlms dero mpeaHa3HAYEHBI BO3AYyXOOTBOMYMKA B CHCTEMaxX TOPSYETO
BojiocHaOeHns. CxeMa BO3TyXOO0TBOAUHKA.

32.  Twumbl u HA3HAYCHUE KOMIICHCATOPOB, TPUMEHSIEMBIX B CHCTEMAaX TOPSYETro
BOJIOCHAOKEHUS.

33.  Tennosie myHKTHI. VIX Ha3HAUEHUE, TUITHI.

34.  OOopynoBaHHE TEIUIOBBIX MyHKTOB.

Bonpocel, BBIHOCHMbIE HA IK3aMEH
7 cemecTp (3K3aMeH)

1. Knaccudukanusi cucteM TEII0CHA0KEHUS.

2. Ilpucoennaenne moTpeduTene, MMEIONMUX HArpy3Ky Ha OTOIUICHHUE H
ropsiuee BOJI0CHA0KEHUE, K OTKPBITOMN TEIUTIOBOM CETH.

3. Temnodukanus. [IpeumyinecTBa U HEIOCTATKU IIEHTPATU30BAHHOTO
TEMJIOCHA0XKEHUS U TEIUIOCHA0KEHUS OT KPBIIIHBIX KOTEJIbHbIX.

4. I'mapaBiryecKui pacyeT TEMIOBBIX CETEH.

5. Ucrounnku Termnotel. Cxema KOC.

6. 3aBHCHMBbIE IPUCOEINHEHUS OTOMUTENIbHBIX YCTAHOBOK K TETJIOBBIM CETSIM.

7. CXeMbl HE3aBHCUMOTI'0 IIPUCOEIMHEHUS! CUCTEM OTOIJICHUSI U TOPSYEro
BOJIOCHA0KEHUS K TAPOBBIM CETSM.

8. TlpuarnunuanbHas cxema TOII.

9. Ilpoxknaaka TEIIOBBIX CETEH.

10.ITaporypOunnbie TOLI. TypOuHbI ¢ TPOTUBOIABIICHUEM.

11. KOHCTpyKIMH TETIOBOM M30JISILIMY TETIOBBIX CETEH.

12. TypOuHBI ¢ MPOMEKYTOUYHBIMU PETYIUPYEMBIMH OTOOpaMH Tapa.

13.0OmopsI TEMIIOBBIX CETEH.

14. TennodukalMoOHHbIE TA30TYPOUHHBIE U TAPOTA30BbIE YCTAHOBKHU.

15. KoMmnieHcaTopsl TEIUIOBBIX CETEH, UX KOHCTPYKIIUH.

16. TermtocHaGkeHKEe OT pallOHHBIX KOTEIBHBIX C TAPOBBIMU KOTJIAMHU.

17. Ilpucoeaunenne aOOHEHTOB K TEIJIOBBIM CETSAM, UMEIOIIUM Harpy3Ky Ha
OTOIUICHHE U ropsyee BoJocHa0keHHe. JIByxXcTyneH4aras rnocjieoBareibHas cxema
IIPUCOEINHEHHUS.

18. TemtocHaGXkeHHE OT KPBIIIHON M OJIOYHO-MOAYIHLHON KOTEILHOM.

19.CpaBHeHue TeIIOHOCUTENIEH BOIa 1 T1ap.
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20.He3aBucumoe nprucoeIMHEHNE OTONUTEIBHOW YCTAHOBKY U YCTAaHOBKHU
ropsiuero BOJAOCHA0KEHUS K TETUIOBBIM CETSIM.

23. Bujasl TemioBbIx Harpy3ok. Harpyska Ha oTorieHue.

24 .HanzemHas IpoKJIajKa TEIIOBBIX CETEH.

25. Busl TemioBsIx Harpy3ok. Harpyska Ha BEHTUIIALIMIO.

26./IByxcTyneHuyaTbie CXeMbl IPUCOCAMHEHUS Harpy3KH TOpsYero
BOJIOCHA0KEHHUS M OTOILICHHUS K TSIIOBOM ceTH (TOCiIeIoBaTeIbHAs, CMCIIIaHHA ).

27. Bujpl TETUIOBBIX Harpy3ok. KpyrioromoBsie Harpy3Ku.

28.BB100p cxeM MOIKITIOYCHHS OTOMUTEIBHBIX YCTAHOBOK T10
MTbE30METPUIECKOMY TpaduKy.

29.ITapoBble cuCcTEMBI TEIUIOCHAOKEHUS C BO3BPATOM KOHJIEHCATA.

30. PerynupoBanue oTmycka Temia norpeduresnsm. Buabl peryiaupoBanus
TETUIOBBIX Harpy3oK.

31. IIse3oMeTpuyeckuii rpaduk pabOThI TEIIJIOBBIX CETEH, €r0 MOCTPOCHHUE.

32.CxeMbl TEIJIOBBIX CETeH: paauaibHbIe, KOJIbIIEBhIC.

33.I1apoBsie cucTeMbI TEIIOCHAOKEHUS O€3 BO3BpaTa KOHICHCaTa.

34.I1pucoeHEHNE CUCTEM BEHTUIISIIIUU K TAPOBBIM TEIIJIOBBIM CETSM.

35. Tennou30sIMOHHbIE KOHCTPYKIIMH, OCHOBHBIE TPEOOBaHUS, IPEIbSBIISIEMbIE
K U30JISIUN.

3.7.1 CuryaumoHHbIE 3a1a4H

B sk3ameHanMoOHHBIX OWJIeTaxX MPUCYTCTBYIOT CUTYaIIMOHHBIE 3aJauyd, KOTOpPbIC
MpeHa3HAYCHBl JJIsI BBISBJICHUS CIIOCOOHOCTH OOYYaroIIUMXCsl peliaTh >KU3HCHHbIC
npoOJieMbl € TIOMOINIBIO MPEAMETHBIX 3HAHWH, KOTOpPbIE OTHOCSTCA K TOHSITHIO
METOJUYECKUX  pecypcoB. OHHM  MO3BOJSIOT  MPEACTaBUThL  MPEAMETHBIE U
MEKIPEIMETHBIE pEe3yJbTaThl 00pa30BaHUSI B KOMIUJIEKCE YMEHUW U HaBBIKOB,
OCHOBAHHBIX Ha 3HAHMSX 3a CUET YCBOCHHS Pa3HBIX CIIOCOOOB JEATEIILHOCTH, METOJIOB
paboTel ¢ wuHpopmarmen. Permenue  cUTyallMOHHOM  3adauM  IIpeIoJiaraet
MOOWJIM3AINI0 UMEIOIIHECS y OOyYaronIuXcsl 3HaHUM M OIbITA, MOJTYYEHHBIX B XOJ€
00yueHus.

[Ipumepbl  CHTYallMOHHBIX  3a7ad  BHOCHUMBIX B JIOMOJHHUTEIbHBIN

AK3aMCHAIMOHHBIN OHIICT:

No VYcnoBre cUTyallmoOHHOW 3a1a4u BapuaHTbl HCXOAHBIX TAHHBIX
1 2 3 4
1 |[Ha mupomsmmiensom npexmpustun | Q= 8° Q=10° Q=12° Q=11°
Obuln  TpoBeneHbl  cnenuanbHble | N=0,8 n=0,85 n=0,89 n=0,78
paboTsI " OpraHU30BaHO
UCIIOJIb30BaHNE TEIUIOTHI

OTpalOoTaBIIETO TMapa MOJOTOB U
IIPECCOB HAa HYXIbl OTOIUIEHHA U
TrOpsTYero BOJIOCHAOXEHUS B
komuuectBe  Q  [lx/ron. Mo
PEKOHCTPYKIIUHU TIPE TP THS
YKa3aHHbIE HYXIbl O0OECIEeUHBaIUCH
MIPOMBINUICHHON KOTEJIbHON
ycranoBkoi ¢ KIIJ n

OnpenenuTb SKOHOMHUIO YCIIOBHOTO
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TOIJIMBA OT MCIIOJb30BaHUs TEILIOTHI
YKa3aHHBIX BTOPUYHBIX PECYPCOB.

Onpenenuth SKOHOMHIO TOIUIMBA OT
UCTIOJIb30BaHUsl OTPabOTaHHOTO TMapa
IpU YCIOBUHM, YTO Ha MPEANPUATUU
Harpy3ka OTOIUIEHMSI U TOpSYero
BOJIOCHAOXKEHUSI JI0 PEKOHCTPYKIUU
TEIIOCHA0KEHUSI  TOKpBIBAJTach OT
TOL. IIpu pacuere npunsate KIIJI
KOTEJbHOM 1), YICJIBbHYIO BBIPAOOTKY
AIEKTPOIHEPIUU Ha TEIIOBOM
norpebnenuun D, kBru/[JIx wu
pa3HOCTh yIeIbHBIX pacxoioB
TOIINBA Ha BBIPAOOTKY
snekrposreprun Ha KOC u TDIL by
Kr/KBT4

n=0,8
9, =110
b, =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

OnuH u3 paiioHoB ropoja CapartoBa ¢
r'0JIOBBIM TIOJIE3HBIM MOTPEOIeHHEM
TemIoThl B Buae Boasl Q I'/[/rox ot
WHIUBUIYAJIbHBIX (JIOMOBBIX) KOTEIb-
HbIX ¢ KIIJI 1 xp HaMedeHo nepeBecTu
Ha TEIUIOCHA0KCHHE OT PallOHHBIX KO-
tenbHbIX ¢ KIT n xp ipu KIT M ¢
TCIUIOBEIX CETEH IO,

Onpenenuth aOCONIOTHYIO TOJIOBYIO,
OTHOCUTENIbHYIO (110 OTHOIICHHIO K
pacxoay TOIJIMBA B MHIUBUIYaTbHBIX
KOTEJIbHBIX) 3KOHOMHIO YCIIOBHOTO
TOIIUBA.

Q=9*10°
N xn=0,6
N xp=0,8
n C:0,9

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

Onun u3 paitonoB ropoja CapatoBa ¢
T'OJIOBBIM IOJIE3HBIM NOTpEOIEHuEM
Teru1oThI B BuJe Boabl Q I'Jx/ro ot
VH/IUBUYaJIbHBIX (JJOMOBBIX) KOTEJb-
HbIX ¢ KIIJI ki HamedeHo nepeBecTu
Ha TEIUIOCHA0)KEHUE OT pallOHHBIX KO-
tenbHbIX ¢ KITZ 1 xp pu KIIJI 1 ¢
TEIJIOBBIX CETEH TOLI.

Onpenenuth yaenbHyIO (Ha €IUHUILY
TEIUIOTHI, BEIPaOOTaHHOW B pailoHHOMN
KOTEJIbHON) 3KOHOMHIO  YCIIOBHOTO
TOILINBA.

Q=9*10°
n kn=0,5
n xp=0,7
n C:0,9

Q=10*10°
n kn=0,6
n kp=0,8
N ¢=0,95

Q=10*10°
n KH:0,55
n Kp:0,75
n ¢=0,95

Q=9*10°

n Kn:O,58
n Kp:0,81
n C:O,g

Paccuurath KanopudepHyro
YCTaHOBKY B CHCTEME BO3AYIIHOTO
OTOTUICHHS MTPOU3BOJICTBEHHOTO
MOMEIIEHUS JUUIsl HarpeBaHUs BO3AyXa
L M4 ¢ HayaIbHOI TeMIepaTypon ty
°C  go  komeunoir t,  °C.
TenmoHOCHTENB: BOJIA C TTapaMeTpaMu
t. °Cut, °C.

Onpenenutb
TEIUIOTHI Ha

TOJIOBBIE
OTOIIJICHHE,

Pacxobl
ropsiuee

a=80
b=12

a=86
b=14

a=83
b=14

a=86
b=12
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BOJIOCHAO)KEHWE W CyMMapHbIA s | C=23 c=20 c=18 c=20
3[0aHHUS IIMHOM a M, mmpuHOH b M, | te,= -27 tep=-32 tep=-26 tep=-30
BbicoTOM C M. Cpenusas Temmeparypa | No= 3785 No=4920 no=3987 Nno=4678
Hapy>KHOTO BO3/yXa 3a oronurenbHbii | N=8400 n=8400 n=8400 n=8400
nepuon t,, "C, HNINTEIBHOCTH 3TOrO

nepuoa No qac. ITonnas

JUTMTEILHOCTh Pa0OTHI TEILIOBOM CETH

3aTOa N 4ac

7 Onpenenuth pacxonx TemioTel  Ha | N=10 n=14 n=12 n=16
OTOIIEHHE N KWIBIX 3maHui, kaxngoe | V,=18000 | V,=20000 V,=19000 V,=22000
13 KOTOPBIX ¢ HapyXHBIM 00beMoM Vy | V;,=14000 | V,=15000 V,=16000 | V,=17000
M° U LIKONBI C HapyXHBIM 00BEMOM | lyo = -30 tyo =-35 tyo = -25 tuo = -30
Vi M°.  Pacuernas temmeparypa | ty, = 20 tsp = 18 tsp = 20 tp = 18
HAPYKHOIO BO3yxa ty, C. PacuerHas
BHYTPEHHSS  TEMIIEpaTypa  JKHJIBIX
37aHui ty, °C.

8 | [Torpeburemnto ropsiuero 10 G=15 =20 G=25
BojlocHaOkeHuss ormymeno G /9 | t. =70 t. =60 t. =70 t. =60
BoAbl. Temmeparypa ropsiueil Boabl | ty =5 =5 <=5 =5
t°C, a Temmeparypa HMCXOJHOU
xomonHoit Bomel  ty  °C. Kakoe
KOJIMYECTBO TETUIOTHI OBLIO OTITYIIEHO
noTpeoduTesnto?

9 | B xorenpHyt0 mocrynaer KonjaeHcar 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 = <=5 <=5 <=5
UCXOOHOH XxojomHo# Boabl  t,°C.

Kakoe KOJIHUYECTBO TEILIOTHI
BO3BpallaeTcsi B  KOTEIbHYIO  OT
norpedurens?

10 | TenuoBas cers paboraer mo rpaguky | t, =20 t:, = 18 t:, = 18 tsp = 20
KaueCTBEHHOTO0 peryiaupoBanus s | U=14 u=14 u=14 u=14
BOASIHBIX CHCTEM OTOIUIEHUS TpH | ty, =-25 to=-30 to=-20 to=-35
YCIIOBUH, 4yTO temmeparypa | tor = 150 | t'o1 = 130 T'o1 = 150 To1 =130
BHYTPEHHETO  BO3JAyXa tg, °C u|tp=70 T2 =70 T2 =70 T2 =70
KOX(p(GUIMEHT cMelIeHus 3ieBaTopos | t, =-10 t,=-7 t,=-9 t,=-8
Ha BBoJax u. Ilpm pacuerHOU
TEMIIEpaType HAPYKHOTO BO3IyXa
two C TEeMIEPaTypPhI BOJIBI B
MOJIa01IEM u oOpaTHOM
TpyOONpoBoaax coCTaBisoT T 'C u
T02°C.  Omnpenenuts  TeMIEpaTypy

BOJBI B TIOJAIOUIEM TPYOONpPOBOIE
OTOMUTEIBLHON CUCTEMBI To3 IIPH ty °C
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Oo0pa3zen 3x3aMeHAIIMOHHOT0 OUJIeTa

MHHHUCTEPCTBO CEJbBCKOI'O XO3MCTBA
POCCUHACKOHN ®EJIEPAIIUA
degepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICIIEr0 00Pa30BaAHUA
«CapaToBCKHii rOCYIapCTBEHHbIH arpapHblii yHUBEPCUTET
umenu H.U. BaBuiioBa»
Kadenpa «IIpupogoo0ycTpoilcTBO, CTPOUTEIBCTBO U TEMIOIHEPTETUKA

PK3AMEHAIIMOHHBIN BUJIET Ne 1
Jucrummaa «TemnocHa0keHue»
1. Wcrounuku temnotel. Cxema KOC.
2. KoHCTpYKIIMM TETUIOBOM U30JISIIIUN TEIIJIOBBIX CETEH.
3. 3amaua (BapuanT 1)

JlaTa

3aB.xkadenpoi , 1.T.H., mpodeccop C.M.bakupos

4. Metoanuyeckue MaTepuaJibl, ONpeae/sioue Npouelypsl OeHUBAHUS 3HAHUM,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yILIHUX 3TANbI (POPMHUPOBAHUS KOMIIETCHIMI

4.1 Ilpoueaypbl OLleHUBAHUSA 3HAHUI, YMEHHUI, HABBIKOB
U (MJIK) ONBbITA JEeATEJIbHOCTH

KoHTposnb pe3ynbraTtoB 00yuyeHHs, OTalloB W ypoBHA (opMupoBaHUs
KOMITETEHIIMH 10 AucHUIUIMHE « TernnocHa0keHrne» OCyIECTBISETCS Yepe3 NPOBEICHNE
BXOJIHOTO, TEKYILEro, pyOeKHbIX, BEIXOJHOTO KOHTPOJIEH U KOHTPOJISI CaMOCTOATEIbHON
paboThI

@OopMBbI TEKYLIETO, MPOMEXKYTOUHOTO M UTOTOBOTO KOHTPOJISI U KOHTPOJIbHBIE 3a-
JaHUs Uil TEKYIIEro KOHTPOJIsl pa3padaThiBatoTcsi Kadeapoil ucxonas u3 cnenuduku
JTUCLMIUIMHBL, U YTBEP)KJIAI0TCS Ha 3aCEaHUU Ka(eaphl.

4.2 Kpurepum ouleHKM 3HAHWA, YMEHUI, HABBIKOB U (WJIH) ONBITA /1eATEIbHOCTH,
XapaKTepu3yluXx 3Tanbl GopMHUpPOBaHHUS KOMIIETCHIUI B IIpoLecce 0CBOCHUS

00pa3oBaTeIbHOI MPOrpaMMBblI

Onrcanue MKaibl OIICHUBAHKUS JTOCTHKEHHUSI KOMIICTCHIIMH 10 TUCIUILUIMHE MPH-
BeJleHO B Taliuiie 6.
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Tabnumua 6

YpoBeHb OTMmeTKa 1o MATHOATUTPHON CHCTEME Ornucanue
OCBOCHHS (3auet, sK3aMeH)
KOMIIETEH-
017041
6blCOKUIL «OTJIIMYHOY» | «3auTeHOo» | «3aureHo | OOywarouuiicss oOHapy Wil BCECTOPOHHEE,
(OTnMY- | CUCTEMATHYECKOE M TIIyOOKOE 3HaHUE y4eo-
HO)» HOTO MaTrepuana, yMeeT CBOOOIHO BBIMOJ-
HATH 3a/laHus, I[PELyCMOTPEHHBIE IIPO-
IpaMMOi1, yCBOMJI OCHOBHYIO JIUTEPATypy U
3HAKOM C JOIOJHUTEIBHON JINTEpaTypoi,
pekoMeHtoBaHHOM mporpammoin. Kak mpa-
BUJIO, OOydYaromuiics MpOSBISET TBOpUE-
CKHE€ CIOCOOHOCTH B MOHMMAaHHHU, U3IIOXKE-
HUU 1 UCIIOJIb30BAaHUU MaTepuaia
oazoewtii «XOpoIlo» | «3a4TeHO» | «3auTeHo | OOyvarommiicss oOHapyX W MOJHOE 3HAHUE
(xopo- y4eOHOro maTepuasa, YCIEUIHO BBITIOJIHSIET
1110 ) » IPEyCMOTPEHHbIE B IMpOrpamMMe 3aJaHus,
YCBOUJI OCHOBHYIO JIUTEPATYpPY, PEKOMEH-
JIOBaHHYIO B IPOrpaMMe
nopozoeuwlit «yHOBIEe- | «3auTeHO» | «3auTeHo | OOywarommuiicss oOHAPYXHUII 3HAHHUS OCHOB-
TBOPHUTEb- (ymoBne- | HOro yueOHOro marepuaia B 00beme, HeoO-
HOY» TBOpU- | XOOUMOM JJis JajibHEHIIeld y4eObl U mpen-
TEJIbHO)» | CTOALIeH padoThl 1Mo mpodeccuu, CrpaBis-
€TCsl C BBIIIOJIHEHWEM INPAKTUYECKUX 3aJa-
HUW, IPEAYCMOTPEHHBIX IPOrpamMMoOi, 3Ha-
KOM C OCHOBHOW JIMTEPATypOr, PEKOMEHI0-
BaHHOW MPOrpaMMOM, TOMYCTUI MOTPEIIHO-
CTH B OTBETE Ha SK3aMEHE M INPH BBIIOJIHE-
HUU DK3aMEHAIMOHHBIX 3a/IaHui, HO o0mna-
JaeT HEOOXOMUMBIMU 3HAHUSMHU IS UX
yCTpaHEHUs M0J1 PyKOBOJCTBOM IpENoJiaBa-
TeJs
— «HEYJIOB- «HE 3a- «He 3a- | Obyyaromuiics 0OHApYXKHUIJI TTPOOENBI B 3HA-
JIETBOPH- YTEHO» YTEHO HUSAX OCHOBHOI'O y4yeOHOIro maTepuana, A0-
TEJIbHOY (Heymo- | myCcTWJ NPUHIUIHUAIBHBIE OIIUOKU B BHI-
BJIET- MIOJIHEHUU TIPEAYCMOTPEHHBIX MPOTPaMMOM
BOPHUTENb- | MPAKTUYECKHUX 3aJaHUI, HE MOXKET MPOJI0JI-
HO)» KHUTb 00y4YeHUE WM MPUCTYNUTH K Ipodec-

CHOHAIBLHOU OCATCIIPHOCTH 110 OKOHYAaHHUU
o0pasoBarenbHON OpraHu3aluu 0e3 JOoTOoJ-

HUTEIBHBIX 3aHATHHA
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4.2.1. Kputepuu OIeHKH OTBeTa NPH TeKYylleM KOHTPOJie W MNPOMEKYTOYHOM
aTTecTaluu
6 cemecTp - 3a4eT

[Ipu oTBEeTE HA BOIIPOC O0O0YUAIOIIUNCS TEMOHCTPUPYET:

3HAHHMA: OCHOBHbIX NOKaA3amenell HOPMAMUBHOU 0Oazvl Oas NIAHUPOBKU,
NpOeKmuposanus U pacuema — CUCMeMbl  MenioCHADICeHUs, NPUHYUNOB
NPOEKMUPOBAHUS U NOCMPOEHUS CUCTEeMbl MENIOCHAOICeHUsT 3A0AHH020 00beKmd,
OCHOBHBIX NOJIOJNCEHUU NPU pa3pabomke NPOeKmHOU U MEeXHUYeCKOl OOKYMeHMayuu 8
coomeemcmeul ¢ 3a0anuem, CMaHoapmamu U MmexHU4ecKuUMu yCio8usimu, a makice
OCHOBHbBIX NOKA3ameinell MexHUKO-3KOHOMUYECK020 000CHOBAHUSL NPOEKMA; OCHOBHLIX
HOPMAMUBHBIX OOKYMEHMO8 N0 NPOEKMUPOBAHUI) CUCMEMbl MENJIOCHAONCEHUS. U
2opsa4e20 8000CHAOICEHUSL OISl NPUMEHEHUS. 8 NPOPECCUOHATbHOU OesimelbHOCU

YMEHUS: NPUMEHSAMb OCHOBHble HOpMamuevl OJisi  pacuema cucmembl
MEeNnIoCHAOdCEHUsT U 20pAYe20  B000CHADJICeHUsT ¢ 8blOOPOM  HeobX0OUMO20
obopydosanus;  paspabameléameb — NPOEKMHYI0 U pabouyio  MEeXHUYEeCKyio
0OKYyMeHmayuio 3a0aHH020 00beKma, UCNOAb308AMb HEeOOX00UMble HOPMAMUBLL U
Gopmynvl 0151 2UOPABIUYECKO20 U MENN0B020 PACUENOos, YMeem: UCHOLb308aNMb
NPUHYUNBL NPOEKMUPOBAHUSL CUCEMbL MENTIOCHAOICEHUS ONPEOeSIeHHO20 00beKma.

BJIaJleHHE HABBLIKAMH: NJIAHUPOBKU, NPOEKMup08aHUSL cucmembl
MenNoCHAOJCEeHUs  ONpedeNeHHo20  00vekma,  pabomsl ¢ HOPMAMUBHBIMU
OOKYMEHMAMU, UCNOTIb3YEeMbIMU 8 NPAKMUYECKOU O0esimelbHOCU CReYUAIUCmam no
cucmemam menioCHaOICeHUs. U 20psAHe20 8000CHADICEHUS; COBPEMEHHBIMU MeMOOaAMU
NPOEeKMUPOBarUs, NIAHUPOSKU U NOCMPOEHUSL CUCEM MeNI0CHAONCEHUS

Kputepumn onenku

OTJINYHO 00yYaroIuHCs IEMOHCTPUPYET:

- 3HaHWE MaTepuaa OCHOBHLIX NOKA3amenel HOpMamusHou 6azvl OJisl
NIAHUPOBKU, NPOEKMUPOBAHUS U PACYEMA CUCTEMbL
MeNnI0CHAbICEHUsL;, NPUHYUNOE NPOEKMUPOBAHUSL U NOCPOEHUS.
cucmemvl MenioCHaAbNHCeHUsL 3a0AHHO20 00bEKMA, OCHOBHBIX
NOOXNCEHULL NpU pa3pabomke NPOeKMHOU U MeXHUYeCKoll
OOKYMEHmMAayuu 8 COOMEemcmeul ¢ 3a0anuem, CmaHoapmam u
MEeXHUYECKUMU YCTI0BUAMU, A MAKIHCE OCHOBHBIX NoKazamerell
MEXHUKO-IKOHOMULECKO20 000CHOBAHUSL NPOEKMA, OCHOBHbBIX
HOPMAMUBHLIX OOKYMEHMO8 N0 NPOEKMUPOBAHUIO CUCTEMbL
Men0CHADICEHUS U 20PsUe20 800OCHADIICEHUS OJisl NPUMEHEHUS. 8
npogeccuonanvbroll desmenbHocmu, TPAKTUKA TPUMCHECHHUS
MaTepHalia, UCUEPIbIBAIOIIC U MOCIIEA0BATEIBLHO, YETKO U JIOTUIHO
u3jaracT MaTepHall, XOpoIo OPHEHTUPYETCS B MaTepuase, He
3aTPYAHAETCS C OTBETOM IPU BUIOM3MCHEHUH 3a/1aHHUH;

- YMEHUE NpUMeHsimsb OCHOBHblIE HOPMAMUByl OJis pacuema CUcmembl
MenI0CHADNCEHUS U 20PAYe20 8000CHADI*CEHUS C 8bLOOPOM
Heobx00uM020 060py008anUs, pazpabamvléams NPOEKMHYIO U
pabouyo mexHu4ecKyro OOKYMeHmayuio 3a0aHHo20 00veKkma,
UCNOBb3068aMb HE0OX00UMble HOPMAMUBLL U hOPMYIbL 015
2UOPABIULECKO20 U MENTI0B020 PACHemOo8,; YMeem. UCNOIb308AaMb
NPUHYUNBL NPOEKMUPOBAHUSL CUCTNEMbL MENI0CHAOINCEHUS]
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onpeodeneHno20 00beKma., ACTOJIb3ysl COBPEMEHHBIC METOIbI U
IIOKAa3aTeIX TaKOH OIIEHKH;

- 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, NIAHUPOSKU U NOCMPOEHUST CUCTEM
MenioCHAbICEHU

XOpo1I0

00yJaronuics: JIEMOHCTPUPYET:

- 3HaHWE MaTepuaa, He JOMYCKAeT CYIIeCTBEHHBIX HETOYHOCTEH;

- B LIEJIOM YCIICLTHOE, HO COJIeprKaIllie OTACIbHBIC TPOOEIbl, yMEHHE
NPUMEHSMb OCHOBHbLE HOPMAMUBYL OJIst pACHemd CUCTEMbl
MEeNI0CHADIHCEHUSL U 20PAYE20 B00OCHADICEHUS C 8bIOOPOM
He0bx00uM020 060py008anUs,; Pa3padbamvléams NPOEKMHYIO U
pabouyio mexuuieckyro 0OKyMeHmayuro 3a0aHH020 00vbeKma,
UCNONIBL3068aAMb HEOOX0OUMble HOPMAMUBHL U YOPMYTbL 015
2UOPABIUYLECKO20 U MENI08020 PACYEMO8,; UCNOIb308AMb NPUHYUNbI
NPOEKMUPOBAHUSL CUCTIEMbL MENIOCHAONCEHUSI ONPEOETEHHO2O0
06vexma, UCTIONBb3ysS COBPEMEHHBIE METOIbI M IOKA3aTeNN TAKOK
OLICHKH, MCIIOJIb3YsI COBPEMEHHBIC METO/IbI ¥ IOKA3aTENIN TAKOH
OIICHKH;

- B LIEJIOM YCIICLTHOE, HO COJIepIKaIllee OTACIbHBIC MPOOEITbI UK
COIPOBOKIAIOIICECS OT/ICTHHBIMU OIIMOKAMU BJIAJICHUC HABBIKAMH
NIAHUPOBKU, NPOEKMUPOBAHUS CUCTEMbL MENIOCHAOICEeHUS
onpeodeneHH020 06veKma, padbomuvl ¢ HOPMAMUBHBIMU OOKYMEHMAaAMU,
UCNONB3YEMbIMU 8 NPAKMUYECKOU 0estMeNbHOCMU CReYUATUCTAMU NO
cucmemam menioCHAONCEHUsL U 20PAYE20 8000CHADIHCEHUSL,
COBPEMEHHBIMU MEMOOAMU NPOEKMUPOBAHUSL, NIAHUPOBKU U
NOCMPOeHUs. CUCeM MeNnIOCHAOICEeHUs

YA0BJE€TBOPUTECJIBHO

oOyJaronuics: AeMOHCTPUPYET:

- 3HAHUS TOJIHKO OCHOBHOTO MaTepuaia, HO He 3HAeT JeTajeH,
JIOTTYCKaeT HETOYHOCTH, IOMYCKAaeT HETOYHOCTH B OPMYITUPOBKAX,
HapyIIaeT JOTHIECKYIO MOCIEA0BATEIFHOCT B U3JI0KEHUN
MIPOTPAaMMHOTO MaTepUaa;

- B IICJIOM YCIICIIHOE, HO HE CHCTEMHOE YMECHUE NPUMEHSNb OCHOBHbLE
HOpMamuewbl 0J1s pacyema CUCmeMbl MenIOCHAONCEHUS U 20psue2Oo
8000CHAOICEHUS C 8bIOOPOM HEOOXOOUMO20 0O0PYO0BAHUI,
pazpabamuleams NPOEKMHYIO U pabouyio mexHu4eckyro
0OKYyMeHmMayuro 3a0aHH020 00beKma, UCNONb308amb He0OX00uMble
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/IETHLHBIMU OIIMOKAMU BJIa/ICHUE HABBIKAMHU
NIAHUPOBKU, NPOEKMUPOBAHUS CUCTEMbL MENIOCHAOICEeHUS
onpeoeneHH020 00beKma, pabomul ¢ HOPMAMUBHLIMU OOKYMEHMAMU,
UCNONB3YEMbIMU 8 NPAKMUYECKOU 0estmeNlbHOCMU CReYUATUCTNAMU 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 MATEPHAIIE OCHOBHBIX NOKA3ameell HOpMamueHou
Oazvl 01 NIAHUPOBKU, NPOEKMUPOBAHUSL U PACYEMA CUCTEMbl
MenioCHabICeHUsl, NPUHYUNOB NPOEKMUPOBAHUSL U NOCPOEHUSL
cucmemvl menioCHaA0ICeHUsL 3A0AHHO020 00bEKMd, OCHOBHbIX
NOJIOJCEHULl NPU PpaszpabomKe NPOeKMHOU U MEXHULEeCKOU
OOKYMEeHmayuu 8 COOMemcmsauu ¢ 3a0aHuemM, CmaHoapmamu u
MeXHUYECKUMU YCILOBUAMU, A MAKIHCE OCHOBHBIX NoKazameinell
MEXHUKO-9KOHOMUYECKO20 000CHOBANUSL NPOEKMA, OCHOBHBIX
HOPMAMUBHBIX OOKYMEHMOB8 NO NPOEKMUPOBAHUIO CUCTEMDL
MenioCHAOI’CEHUSL U 20pAUe20 8000CHAOMCEHUS OISl NPUMEHEHUS 8
npogheccuonanvbHoll desmenbHocmu, He 3HaeT MPAKTUKY TPUMEHEHUS
MaTepuana, JOIMyCKaeT CYIIeCTBEeHHbBIE ONIHOKH,

- HE YMEET HUCIIOJIb30BaTh METOIbI U PUEMBI NPUMEHAMb OCHOBHbBLE
HOpMamuewl OJisl pacuema CUCmemMbl MenioCHAOICEHUsL U 20PALe20
8000CHAOICEHUSL C 8b100POM HEOOXOOUMO20 0O0PYOOBAHUS,
paspabamuvléams NPOEKMHYIO U paboyy0 MeXHUUECKyI0
O0OKYMeHmayuio 3a0anHo20 00beKma, UCHOIb308amb HE0OX00UMblLe
HOpMAamuewsl U hopmyivl 05l 2UOPABIUYECKO20 U MENTO0B8020
pacuemos, UCnob308ams NPUHYUNDBL NPOEKMUPOBAHUSL CUCTEMbL
MenioCHAOICEeHUsL ONPedeNeHH020 00beKm, TOIYCKaeT
CYIIECTBEHHBIE OIIUOKHU, HEYBEPEHHO, C OOJILIINMU 3aTPYAHCHUSIMHU
BBITOJIHSAET CAaMOCTOSATENbHYIO paboTy, OONBIINHCTBO 33JaHUMH,
MPEyCMOTPEHHBIX IPOTPaMMOil TUCHUIUINHBI, HE BBITIOTHEHO;

- 0o0y4aronuiicsi He BJIa/IeeT HABBIKAMU NIAHUPOBKU, NPOEKMUPOBAHUS
cucmemvl MenIOCHAONCEHUSI ONpedesleHH020 00vekma, pabomsl ¢
HOPMAMUBHbIMU OOKYMEHMAMU, UCTOb3YEMbIMU 8 NPAKMUYECKOU
OoesimelbHOCMU CReYUATUCAMU NO CUCTEMAM MeNIOCHADICeHUS. U
20psue20 8000CHAOICEHUS; COBPEMEHHBIMU Memo0amu
NPOEKMUPOBAHUS, NAAHUPOBKU U NOCMPOCHUSL CUCEM
mensiocHadceHys, TOMyCKaeT CyIeCTBEHHbIE OMINOKHU, C OOIBITUMHI
3aTPYJHEHHUSMH BBIITOJHIECT CAMOCTOSTEIIEHYIO padoTy, OOJLITHHCTBO
MPEyCMOTPEHHBIX MPOTPAMMON TUCHHUTIIIMHBI HE BHITTOJHEHO

7 ceMecCTp - IK3aMeH

[Ipu oTBeTE HA BONIPOC OO0YUAIOIIUNACS TEMOHCTPUPYET:

3HAHUSI: OCHOBHblE HOPMAMUGbL U NPAGULA HNPU NPOEKMUPOBAHUU 30AHUL
pacuem u NOCMpoeHue CUCmeMvl MeNni10CHAOICeHUs; OCHOBHbIE CXeMbl CUCmeM
MenIoCHabI’CeHUs: U 0COOEHHOCMU UX NPOEKMUPOBAHUSL U IKCHAYAMAYUl, a MaKH#ce
OCHOBHbIE HOPMAMUBHBIE OOKYMEHMbL; HOPMAMUBHYIO 6A3)Y 8 001aCmU UHHCEHEPHbIX
U3LICKAHULL NPU NPOEKMUPOBAHUU 00BEKMO8 NPOPDECCUOHAILHOU 0esIMebHOCTIU.

YMEHUSI: NPUMEHAMb OCHOBHble HOPMAMUBLL U NPABUIA NPU NPOEKMUPOBAHUU
cucmemvl menjiocHadbdcenus, paspabamvieams 3QghekmueHvle 8apUAHMbL NPOKIAOKU
cucmemvl MenioCHAOICEeHUs, NPOEKMUPOBAMb CUCNEMbL 20psA1e20 B000CHADICEeHUs
JHCUNBIX U OOWECMBEHHbIX 30aHUU, a MAaKdce 20poOCKuUe U BHYMPUKEAPMATIbHbIE
cucmemvl MeNIOCHAOICEHUsL Om pPatioHHbIX KomenvHuix u T1IL]; pazpabamvieamo
NPOEKMHYI0  MEXHUYECKYI0  OOKYMEHMAayuro, COOMEEemCcmeyowyo  CmaHoapmam,

MEeXHUYEeCKUM YCilo8UAM UTTU dpyeww HOPpMAMUBHbIM ()OKy]l/leHmaM
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BJIAICHUEC HaBbIKAMHU: COBPEMEHHbIMU MH&OpMaHMOHHblMM MEXHONIOCUAMU 6
obracmu UHIICEHEPHDbIX l/l3blCKClH1/l1/7, Cl’lelxﬂlaﬂbHOﬁ mepMMHO]ZOZLtelZ, CO@@prCClWQﬁCﬂ u
MCI’ZO]le’yeMOﬁ 6 I/lpaKmu'fl€CK01j aeﬂmeﬂbﬂocmu; Mmemooamu eudpaeﬂuquKoeo u

menjioeoco

pacdema

cucmem mel’lJZOCHCZ69fC€HM}Z; COBPEMEHHBIMU Memooamu

nNpoeKmupoeaHus, NiIanuposBKuU U noCcmpoerusl cucmem meniocHabcerus

Kpurtepun onenku

OTJIMYHO

00yJaronuics JEMOHCTPUPYET:

3HaHHE MaTepuala OCHOBHblE HOPMAMUBLL U NPABUILA NPU
NPOEKMUpo8aHuu 30aHull, paciem u noCmpoenue CUcmembl
Men0CHabI*CeHUs, OCHOBHbBLE CXeMbl CUCEM MeNI0CHAD®CEeHUS U
0CcobeHHOCmU UX NPOEKMUPOBAHUSL U IKCHIAYAMAYUU, a4 MAKHCe
OCHOBHblE HOPMAMUBHBLE OOKYMEHMbL, HOpMaAmueHyto 6azy 6 oonacmu
UHICEHEPHBIX U3bICKAHUL NPU NPOEKMUPOBAHUU 00BEKMO8
npogheccuoHanbHol OessmebHOCMU. , TIPAKTUKUA TPUMEHEHUS
MaTepuaia, UCYCPIBIBAIOIIC U MTOCIEA0BATEIHHO, YETKO U JIOTHYHO
u3JaraeT MaTepua, XOpollo OPUEHTUPYETCs B MaTepuale, He
3aTPYIHSACTCS C OTBETOM IIPH BHIOM3MEHEHUH 3aJaHHIA,

YMEHHE NPUMEHAMb OCHOBHbIE HOPMAMUBLL U NPABUILA NPU
NPOEKMUPOBAHUU CUCEMb] MENJIOCHADI*CEeHUS, pa3padbamuvleéans
aghghexmuenvle apuarnmsl NPOKIAOKU CUCTHEMbL MENTOCHADICEHUS,
NPOEKMUPOB8AMb CUCEMbL 20PA1Ue20 8000CHAOICEHUSL HCUNBIX U
00UleCmeeHHbIX 30aHULL, A MAaKH#Ce 20pOOCKUe U GHYMPUKEAPMATIbHbLE
cucmemvl Mena0CHAONCEHUsI OM PAUOHHBIX KomeabHblx u TOL];
paspabamuieams NPOEKMHYI0 MeXHUYECKYr0 OOKYMEeHMAayuro,
COOMBemcmeayIowy1o CmaHoapmam, MexXHUUecKuUM YCi108UsamM Uiy
Opy2uUM HOPMAMUSHBIM OOKYMEHMA., UCTIONb3Yys COBPEMEHHBIE
METO/JTbI ¥ TIOKA3aTEeJIH TAKOH OICHKH;

YCTIEITHOE U CUCTEMHOE BJIaJICHUE HABBIKAMU COBPEMEHHbIMU
UHGDOPMAYUOHHBIMU MEXHONO2UAMU 8 0OIACU UHIHCEHEPHBLX
U3bICKAHULL, CNeYUATbHOU MEPMUHOI02UELL, COOePIHCAUELCSL U
UCNONIL3YeMOl 8 NPAKMUYECKOU 0esIMeIbHOCIU, Memooamu
2UOPABIUYLECKO20 U MEeNI08020 paciema cucmem menioCHAONCe s,
COBPEMEHHBIMU MEMOOAMU NPOEKMUPOBAHUS, NIAHUPOBKU U
HOCMPOEHUs. CUCTeM MenlOCHAOICeHUs

XOpo1Io

oOydJarouuics 1eMOHCTPUPYET:

3HaHWE MaTepuana, He JI0MyCKaeT CYIIeCTBEHHBIX HETOUHOCTEH;
LIEJIOM YCIIEIIHOE, HO COJIEprKalllie OTAeIbHbIE TPOOEIbl, yMEHHE
NPUMEHSAMb OCHOBHbLE HOPMAMUBHL U NPABUILA NPU NPOEKMUPOBAHUU
cucmembl MenI0CHaAbICeHUs, pazpabamvléams I hekmusHvle
8apuanmsl RPOKIAOKU CUCTIEMbL MENIOCHADICEHUS, NPOEKMUPOBAMb
cucmemul 20pAa4e20 8000CHADIHCEHUS HCUTBIX U 0OUJeCTN8EHHBIX
30aHull, a makice 20poOCKUe U BHymMpUKEapmaibHole CUCEMbl
meniocHabIceHuss om patoHHblx komenvHulx u 191]; pazpabamvieams
NPOEKMHYI0 MEXHUUECKYI0 OOKYMEeHMayuro, COOMEemcmeayouyio
CmManoapmam, mexHu4eCKUM YClo8UsmM Ui Opyeum HOpMamueHuIM
O0OKyMeHmam, UCTIONIb3Ysl COBPEMEHHBIE METO/IbI U TTOKA3aTeIN TaKOh
OIICHKH, UCITOJIb3Ysl COBPEMEHHBIC METOJIbI M ITOKA3aTe TN TaKOU
OIICHKU;
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- B IIEJIOM YCIEIIHOE, HO cofiepKalliee OTeIbHbIE MPOOEIIbl NIH
COTPOBOKIAIOIIEECS OT/ICIHHBIMU OIIMOKAMU BJIaJICHUE HABBIKAMHU
CO8pPEeMEHHbIMU UHDOPMAYUOHHBIMU TMEXHON02UAMU 8 00NIacmu
UHIICEHEPHBIX U3bICKAHULL, CReYUATbHOU MEPMUHOTIO2UEL,
cooepaicawyelics U UCNONb3YeMOl 8 NPAKMUYECKOU 0esamenlbHOCMU,
Memooamu 2UOPAsIULecKo20 U Meni08020 paciema Cucmem
MenI0CHADHCEeHUSA, COBPEMEHHbIMU Memooamu NPOeKmupo8anusl,
NIAAHUPOBKU U NOCPOEHUS CUCEM MeNIO0CHAOICEHUS

Y/I0BJIETBOPHUTEILHO

00yJaroNIUICs TEMOHCTPUPYET:

- 3HAHUS TOJHKO OCHOBHOT'O MaTepuaia, HO He 3HAeT JeTajei,
JIOITYCKAeT HETOYHOCTH, JIOMYCKAeT HETOYHOCTH B (POPMYJIMPOBKAX,
HaApPYIIAET JOTHYECKYIO TOCIEA0BATEIHHOCTh B U3JI0KEHUU
IIPOrPaMMHOT0 MaTepHaia;

- B IIEJIOM YCTICIIHOE, HO HE CUCTEMHOE YMECHUE NPUMEHSMb OCHOBHbLE
HOPMAamuebl U npasuid npu nPOEeKmMupoB8aHUuL CUCIIEMbl
MeniocHadICeHUs, paspabamovléams 3@ Gexmuenvie 8apuarmovl
NPOKIAOKU CUCEMbL MENJIOCHAOINCEHUS], NPOEKMUPOB8AMb CUCEMbl
20psiue20 8000CHADICEHUSL ICUTLIX U 0OUECMBEHHbIX 30aHUl, d
Makaice 20pOOCKUe U 6HYMPUKEAPMATbHbLE CUCTIEMbL
meniocHadceHusi om pationHvlx komenvhvix u TOL]; pazpabameieams
NPOEKMHYI0 MEXHUUECKYI0 OOKYMEHMayuro, COOMEemcmeayouyio
CMAaHOapmam, mexHu4eCKumM YCio8usim uiu Opyeum HOPMamueHuLM
O0OKYyMeHmam

- B IICJIOM YCIICIIHOE, HO COZepIKAIIee OT/CIbHBIC TPOOEIThI WITH
COIPOBOKIAIOIIEECS OTICIbHBIMU OIIMOKAMU BJIa/ICHUC HABBIKAMH
COBPEMEHHBIMU UHPOPMAYUOHHBIMU MEXHON02UAMU 8 00Iacmu
UHICEHEPHBIX U3bICKAHUIL, CNEeYUATbHOU MEPMUHOLO2UE,
cooepaicaweiics U UCNONb3YeMOU 8 NPAKMUYECKOU 0esimelbHOCMU,
Memooamu 2UOPABIULECKO20 U Men108020 PAciema CUcmem
MeNI0CHADICEHUSA, COBPEMEHHBIMU MemoOamu NPOeKmupo8anus,
NIAHUPOBKU U NOCIPOCHUSL CUCIEM MENIOCHAONCEHUS

HEYAOBJIETBOPUTE/ILHO

oOyyJaronumcs:

- HE 3HaeT 3HAYUTENIbHOIN YacTH MPOTrpaMMHOT0 MaTepuaa, mioxo
OpPUEHTHUPYETCS B MaTEPHAIIE OCHOBHbIE HOPMAMUBLL U NPABUNA NPU
NPOeKMUpo8aHuu 30aHutl, paciem u noCmpoeHue Cucmembl
MenI0CHADNCEHUS, OCHOBHbBLE CXeMbl CUCEM MEeNIOCHADNCEHUS U
0CODEHHOCMU UX NPOEKMUPOBAHUS U IKCHILYAMAYUU, A MAKI’CE
OCHOBHbIE HOPMAMUBHBLE OOKYMEHMbL, HOpMAMUeHylo bazy 6 obaacmu
UHDICEHEPHBIX U3bICKAHUL NPU NPOEKMUPOBAHUL 00BEKNO8
npogeccuonanvbroll desimenbHocmu, He 3HaeT MPAKTUKY IPUMEHEHUS
MaTepuana, JOMyCKaeT CYIIeCTBEeHHbIE OIIHOKH;

- HE YMEEeT HCIT0JIb30BATh METOJIBI U IPHEMBI NPUMEHSIMb OCHOBGHbLE
HOpMAamuebl U npasuia npu NPOEKmupo8aHuu CUcCmembl
menyiocHabcenus, paspabamvieams 3¢hghexkmusnvie 6apuUarHmbvl
NPOKIAOKU CUCIEMbL MENTIOCHAOICEHUS, NPOEKMUPOBAMb CUCTHEMbL
20psue20 8000CHADIHCEHUS HCUTILIX U 0OUECMBEHHBIX 30aHUl,
MaKaice 20poOCKuUe U 6HYMpUK8ApMalbHvle CUCTNEMbl
meniocHabdceHus om panoHuslx komenvHulx u TIL]; pazpabamvieams
NPOEKMHYI0 MEXHUUECKYI0 OOKYMEeHMayuro, COOMEemcmeayouyio
CmManoapmam, mexHu4eCKUM YClo8UsiM Ui Opyeum HOpMamueHuIM
0OKyMeHmam, AOMYCKAeT CYyIIeCTBEHHbIE OMMOKH, HEYBEPEHHO, C
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OO0JIBIIMMH 3aTPYAHEHHUSIMH BBITIOJHSAET CAMOCTOSTEIbHYIO paboTy,
OOJILLITMHCTBO 3aJJaHHi, TPEAYCMOTPEHHBIX IPOrPaMMOI
JTUCIUIUIMHBI, HE BBIMOJIHEHO;

00yJaromuiics He BIaJeeT HaBBIKAMU COBPEeMEHHbIMU
UHGDOPMAYUOHHBIMU MEXHONO2UAMU 8 0OIACTU UHICEHEPHBLX
U3bICKAHULL, CNEeYUAIbHOU MEPMUHOIO2UEH, COOepHCAUecs U
UCNONIL3YeMOl 8 NPAKMUYECKOU 0esimeIbHOCIU, Memooamu
2UOPABIULECKO20 U MENI08020 PACHema CUCTeM MeNIOCHAOICEHU,
COBPEMEHHBIMU MEMOOAMU NPOEKMUPOBAHUS, NIAHUPOBKU U
NOCMPOeHUs CUCeM MenoCHAONCeHUs, TOTTYCKAeT CyIIECTBEHHBIC
OIIMOKHU, C OOJIBUIMMHU 3aTPYIHEHUSMHU BHITIOTHSIET CAMOCTOSTEIbHYIO
paboTy, OONBIIMHCTBO MPETYCMOTPEHHBIX MPOTPAMMOMN AUCITUTIIMHBI
HE BBINOJIHEHO

4.2.2. Kputepumn ouieHKH YCTHOTO JI0KJIaa

3HAHMA: YETKOE U JIOTUYHOE W3JIOKEHUE MaTepHalia, BKIIOYAIOIEee OCHOBHbIE (haKTH-
YECKHE CBEICHHS U BBIBOJIbI, HEOOXOAUMBIE ISl IEPBOHAYAIBHOIO O3HAKOMJIEHUS C UC-
TOYHMKAMHU W OIpPEENICHHS 11e1ec000pa3HOCTU OOpallleHusl K HUM; 0e3 3aTpyIHEHU
OPUEHTHPYETCS B IOATOTOBIEHHOM MaTeprase

YMEHHsI: COOOIIEHUE O COAEPKaHUU pabOThl U JaTh MPEACTABICHUE O BHOBb BO3HMK-
KX IpodeMax COOTBETCTBYIOIIEH OTPACIIH HAYKH.

BJIa/IeHHe HABBIKAMHU: TOYHAs U OOBEKTUBHAs Iepejadya CBEJEHUH, MOJIHOTa 0TOOpa-
’KEHHsI OCHOBHBIX 3JIEMEHTOB, KaK 110 COAEPKAHUIO, TaK U IO GopMme.

Kpurtepuu onieHKH J10KJIa1a

OTJIMYHO 00y4aroImuics IEMOHCTPUPYET:
- 00OCHOBaHUE aKTyaJbHOCTH U3y4aeMOil MpoOIeMbl
- YMCHHUEC COIOCTABJIATH PA3JIMYHBIC TOUKH 3PpCHUSA, ACJIaTh apryMCHTH-
POBaHHBIE BBIBOBI
— MCIIOJIB30BAHUC HOBLIX JIMTCPATYPHBIX NCTOYHUKOB
- HaJW4He aBTOPCKOW MO3UIINH 110 TEME
- CIMOCOOHOCTh OTCTAWBATh CBOIO TOUKY 3PCHHS
- HAYYHBIU CTUIb PaOOTHI
- 00IIyI0 TPaMOTHOCTh
X0pOo11I0 oOyJaronuicst AeMOHCTPUPYET:
- B IIEJIOM YCIICIITHOE, HO COJIeprKalliee OTAETIbHBIE HEJJOYETHI B BRICTYII-
JICHUH
- IIOJIHOC PACKPBITHUEC OCHOBHBIX HOHIATHH U TEPMHUHOB
- CaMOCTOSATEIBHOCTh B BEIOOPE U MOCTAHOBKE MPOOJIEMBI
YI0BJIETBOPHUTETbHO 00yJaroImuics IEMOHCTPUPYET:

HaJIn4ne BCceX 00s3aTeNIbHBIX DJICMEHTOB JOKJ1aaa,
COOTBETCTBUEC COACPIKAHNA U HA3BAHUA TEMBI JOKJIaAa,
CaMOCTOATCIbHOCTDH B BLI60pC M IMTOCTAaHOBKE HpOGJ’IeMBI
HAJIMYHNC CITUCKA JTUTCPATYPhI U CCBIJIOK HAa HUX

HEyI0BJICTBOPHUTEJIbHO

oOyJaronuics:

MOKa3aJl HE COOTBETCTBUE COJICPKAHUS U Ha3BaHUS TEMBI JIOKJIAJa,
He cOOJII0/IeHbI TPeOOBaHUs K MPEICTABICHHUIO JOKIIAA;
MOJIHOCTBIO OTCYTCTBYET aHAJIN3 U PACKpPbITHE MPOOIJIEMBI, PaCCMOT-
pPEHHBIE JINTEPATYPHbBIE HCTOYHHUKHU.
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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 TEIUIOCHA0KEHNS; OCHOBHBIX CXEM CHUCTEM TEIJIOCHA0KEHUS U
OCOOEHHOCTH UX NMPOEKTUPOBAHUS M IKCIUTyaTallu, a TAKKE OCHOBHBIX HOPMATUBHBIX
JOKYMEHTOB; HOPMAaTUBHOM 0a3bl B O0JACTHM WHXEHEPHBIX W3BICKAHUN IpHU
MPOEKTUPOBAHUU 0OBEKTOB MPOHECCHOHATBHON ASITELHOCTH. ,

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

BJaJlecHHe HaBbIKaAMHM: pal0OTbl € COBPEMEHHBIMH HH()OPMALIMOHHBIMU
TEXHOJIOTHSIMU B O0JIACTM MH)KEHEPHBIX M3BICKAHWM, CHEIHAIbHOM TEPMHUHOJIOTHUEH,
colIepXKallecss M HCHOJAb3YyeMOM B IIPAaKTUYECKOM JEATENBHOCTH; METOHaMH
THJIPaBIMYECKOTO M TEIUIOBOI'O pacyeTa CUCTEM TEIJIOCHAOXKEHHUS; COBPEMEHHBIMU
METOJaMH MPOEKTUPOBAHUS, FITAHUPOBKHU U MIOCTPOCHHSI CUCTEM TEIUIOCHA0KEHUS

KpHTepHH OLCHKHU BBINMOJHECHUA NMPAKTHYICCKUX paﬁoT

OTJIMYHO oOyuaronuics 1eMOHCTPUPYET:

- TIOJIHBIE OTBETHI HA BOIIPOCHI MPENOJABATENS B COOTBETCTBUU C
TJIAHOM MPAKTHYECKOTO 3aHATHS M MIOKA3bIBAET IIPH 3TOM TIIyOOKOE
OBJIa/ICHHE JIEKITMOHHBIM MaTE€pPUaAIOM, 3HAHUE COOTBETCTBYIOIIEH
JTUTEPATYPHI, JEIaTh CAMOCTOSATEIbHbIE 0000IIEHUS U BHIBOIBI,
MIPABIJILHO BBITIOJHSET yueOHbIE 3aauu.

XOpo1o oOydJarouuics 1eMOHCTPUPYET:

- JIOTMYecKoe M3JI0KEeHHE MaTepuaia, 000CHOBaHHOE (aKkTaMH, CO
CCBIJIKAMU Ha COOTBETCTBYIOLME HOPMATUBHbIE TOKYMEHTHI U
JUTEpPATypHbIE HCTOYHUKHU, OCBELIEHUE BOIIPOCOB 3aBEPILEHO
BBIBOJIaMH, CTYACHT OOHAPYKUJI YMEHHUE BBIIOJIHATH y4eOHbIE
3aganus. Ho B oTBeTax 1OMynieHsl HETOYHOCTH, HEKOTOPHIE
HE3HAaYUTeNbHbIE OINOKH, UMEET MECTO HEJOCTATOYHAs
apryMEeHTHPOBAHHOCTH MPU U3JI0KEHUHU MaTepHalla, YeTKO
BBIPQXEHHOE OTHOIIEHUE CTYJEHTA K (paKTam U COOBITHSM HIIN
nonyiieHsl 1-2 apupmernueckue u 1-2 Joruueckue ommuoKH MNpu
pelIeHnu 3a1au

YIOBJICTBOPHUTEIbLHO 00y4aromuicst JEMOHCTPUPYET:

- OBJIAJIEJ CYThIO BOIIPOCOB IO JAHHOH TeMe, 0OHapyKUBAECT 3HAHUE
JIEKIIMOHHOTO MaTepuaia, ¥ yaeOHOH JInTepaTypbl, bITaeTCs JeNnaTh
BBIBOJIbI U pemaTh 3a7aun. Ho Ha 3aHsATUYM BeeT cedst MacCUBHO,
OTBEYAET TOJIBKO I10 BBI30BY MPEINOABATENS, JAET HETIOIHBIE OTBETHI
Ha BOIIPOCHI, IOMYCKaeT IpyOble OMMOKH MPH OCBEIICHUN
TEOPETUYECKOT0 MaTepuasa nin 3-4 omuOKy NpHU pelIeHNH 3a/1au.
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Hey/0BJIeTBOPUTEJIbHO | O0ydJaromuiics:

- 0OHapyXUJI HECOCTOSTEIBHOCTh OCBETUTH BOIIPOC, OECCUCTEMHO, C
rpyOBIMH OIMOKAaMH; OTCYTCTBYIOT IOHMMAaHHsI OCHOBHOW CYTH
BOIIPOCOB, BBIBOJIbI, 00001IeHNS], 00HAPY>KEHO HEYMEHHE PelIaTh
3aa4H.

4.2.4 Kpurepuu olleHKH KypPCOBOI0 NMPOEKTa

[Ipu BBINOJHEHUU KypPCOBOIO MPOEKTa OOYHAOIINIICS JEMOHCTPUPYET:
3HAHMA: OCHOBHBIX HOPMAaTHMBOB W MpaBWUJ MPU NPOECKTUPOBAHWU 3JAaHHI, pacyeT U
MOCTPOCHHUE CHUCTEMbI TEIUIOCHAOKEHHSI; OCHOBHBIX CXEM CHCTEM TEIUIOCHAOKEHUs |
OCOOEHHOCTH UX MPOEKTUPOBAHMS U JKCIUIyaTallUM, a TAKKE OCHOBHBIX HOPMAaTHBHBIX
JOKYMEHTOB; HOPMaTUMBHYK0 ©0a3y B 00JIaCTU HWH)XXEHEPHBIX HW3bICKAHUH IpH
IPOEKTUPOBAHUU OOBEKTOB MPOPECCUOHANBHOM 1EATEIbHOCTH
YMEHHUsI: [IPUMEHATh OCHOBHBIE HOPMATHUBBI M IPABWIA IPU NPOCKTUPOBAHUU CUCTEMBI
TeIulocHaOKeHus, pa3pabarbiBaTh 3S((PEKTUBHBIE BapUAHTHI MPOKIAJKA CHCTEMBI
TEIUIOCHA0KEHUS, a TAK)KE TOPOJICKUE U BHYTPUKBAPTAJIbHBIE CUCTEMBI TETNIOCHAOKEHHUS
OT pailloHHbIX KOTenbHbIX W TOILl; pa3padaTbiBaTh NPOEKTHYIO TEXHUYECKYIO
JOKYMEHTAILMIO, COOTBETCTBYIOIIYIO CTaHAAPTAM, TEXHHUYECKUM YCIOBHUSAM WU JIPYTHM
HOPMAaTHBHBIM JIOKYMEHTaM
BJa/IcHHEe HABBIKAMH: IUIAHUPOBKU, IPOECKTUPOBAHMS CHUCTEMBI TEIUIOCHAOKEHUS
ONpENEICHHOT0 00BbEKTa; PaboThl C HOPMATUBHBIMHU JTOKYMEHTAMH, WCIIOJIb3yEMbIMH B
MPAaKTUYECKOM  JEATENbHOCTH CIEHHUATUCTAMU IO CHCTEMaM  TEIUIOCHAOKEHUS;
COBPEMEHHBIMHM METO/IaMU IPOEKTUPOBAHUSI U TOCTPOCHHUS CUCTEM TETIJIOCHAOKEHHUSI

Kpurepnu onieHKH BbINOJIHEHHS KYPCOBOI'0 MPOEKTA

OTJIMYHO oOyJaromuics AeMOHCTPUPYET:

- BBINOJIHEHHUE KYPCOBOTO IMPOCKTA B MIOJTHOM 00BEME; IIPOCKT OTITMIACTCS
TIIyOUHOM MPOopabOTKH BCEX pa3/ielioB COep KaTeIbHON YacTH,
odopMIIeH ¢ COOJTIO/IEHHEM YCTAaHOBJICHHBIX TTPaBUII; 00yJarOIIHICs
CBOOO/IHO BJIaJIe€T TEOPETUYECKUM MaTepUaAIoM, 0€30ITHO0THO
MIPUMEHSIET €ro IIPU peIIeHnH 3aa4, COPMYJIUPOBAHHBIX B 3a/laHUU; Ha
BCE€ BOMPOCHI JaeT MPABHIbHBIE 1 000CHOBAHHBIE OTBETHI, YOSIUTEIHHO
3aIUIIAET CBOIO TOYKY 3PCHUS.

XO0poIIo oOyJaromuics AeMOHCTPUPYET:

- BBINOJIHEHHUE KYPCOBOTO MPOCKTA B MIOJTHOM 00BEME; IIPOCKT OTITHMIACTCS
TIIyOUHOM MPOopabOTKH BCEX pa3/ielioB COepKaTeIbHON YacTH,
odopMIIeH ¢ COOIO/IEHHEM YCTaHOBJICHHBIX TTPABUII; 00YyJarOIIHICs
TBEPJIO BJIAJICET TEOPETUUECKUM MATEPUATIOM, MOKET IPUMEHSTh €ro
CaMOCTOSITEIILHO HJTH TI0 YKa3aHHUIO MPeroiaBaTelis; Ha OOIBIINHCTBO
BOIIPOCOB JIaHBI TPABUIIBHBIE OTBETHI, 3aIUIIAET CBOIO TOUKY 3pEHUS
JIOCTaTOYHO 0OOCHOBAHO.

Y/10BJIETBOPHUTEILHO o0yJaromuics AeMOHCTPUPYET:

- BBINOJIHEHHE KYPCOBOTO MPOCKTa B OCHOBHOM IPaBWIIBHO, HO 0€3
JIOCTaTOYHO TTYOOKOH MPOpabOTKH HEKOTOPHIX Pa3/ieiioB;
00yJarONIUICS YCBOMII TOJIBKO OCHOBHBIC Pa3JeNibl TEOPETUICCKOTO
MaTepuala ¥ 1o YKa3aHHio IpernojaaBarens (0e3 HHUIMATHBBL U
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CaMOCTOSITEIbHOCTH) IPUMEHSET €ro MPaKTHYECKH; Ha BOMPOCHI
OTBEUYACT HEYBEPCHHO WU JIOMYCKAET OMIMOKH, HEYBEPEHHO 3allUIIAcT
CBOIO TOYKY 3pEHUSI.

HEYAOBJIETBOPUTEC/IBLHO

oOyyarouuics:

- HE MOXET 3alllUTUTh CBOU PEIICHUS, JOMyCKaeT Ipyobie (pakTHUeCKue
OIINOKH IIpU OTBCTAX Ha MOCTABJICHHBIC BOIIPOCHI UJIM BOBCC HEC
OTBEYACT HA HUX.

4.2.5. Kputepuu oneHKH J1a00pPaTOPHBIX padoT
[Tpu BBITIOTTHEHUH JTAOOPATOPHBIX PabOT 0O0YUAIOIIHIICS IEMOHCTPUPYET:
3HAHUSI: TCOPETHUECKOTO MaTepraa rmo TeMe padoThl
YMeHHsI: JienaTh OOOCHOBAaHHBIC BHIBOJIBI HA OCHOBAHHWH IMPOBEICHHBIX HCIBITAHUN U

pacucToB

BJIajIeHHe HABBIKAMM . pa0OTHI C UMEIOIUMCS 000PYTIOBaHHEM, IIPOBEICHUS PACUETOB,
HEOOXOJIMMBIX IO TaHHOU JIabopaTOpHOU padboTe

Kpurepuu onieHky BbINOJHEHHUS JTA00PATOPHBIX PadoT

OTJINYHO 00yYaroImuics IEMOHCTPUPYET:
- BBIMIOJIHEHHYIO JTAOOPaTOpHYIO paboTy B COOTBETCTBUU C YCTAHOBICHHOU
(dhopMoii oTYETa, IOJTHOTY OTBETOB HA KOHTPOJIHHBIC BOIIPOCHI, BBIBOIBI IO
pabore;
BJIAJICET:
- 3HaHUSAMU TEXHUKM O€30MacHOCTH Mo paboTre ¢ 00OpyIOBaHHUEM,
TCOPCTUUCCKUM MATCPpHAJIOM II0 TCEME pa6OTBI, 3HAHUCM IIPaBHUJIBHOT'O
BBITIOJTHEHUS pacYE€TOB U MOCTPOCHUSI HEOOXOAUMBIX TUarpamw,
NMECT HABBIKU:
- CaMOCTOSITENILHOIO IPOBEACHUs JaOOpaTOPHOM pabOThl, pacyeToB, MO
OINMCAHHBIM B JJAOOPATOPHOM paboTe METOTUKAM.

XOpo1Io oOydJarouuics 1eMOHCTPUPYET:
- BBITIOJIHEHHYIO TA0OPaTOpHYIO paboTy B COOTBETCTBUU C YCTAHOBIECHHOU
(hopMoii oTyeTa, OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI, BHIBOJIBI 110 paldoTe;
BIIQJICET:
- 3HAHUSMU TEXHUKH Oe30MmacHoCTHU 1o paboTe ¢ 000pydOBaHUEM,
TEOPETUYECKUM MaTepuajioM IO TeMe paboThl, 3HAHUEM MPABUIBHOTO
BBITIOJTHEHUS pacYE€TOB U MOCTPOEHUSI HEOOXOAUMBIX THArpamm;
NMECT HABBIKU:
- IpoBeIeHus 1a00paTOPHOI pabOThI, PaCYETOB, MO OMUCAHHBIM B
1ab0paTOpHON paboTe METOUKAM.

YI0BJIETBOPHUTETbHO 00yJaroImuics IEMOHCTPUPYET:

- BBITIOJIHEHHYIO TA00OpaTopHYI0 paboTy, OTBETH HA KOHTPOJIbHBIC
BOIIPOCHI, BEIBOJIBI TIO padoTe;

BIIQJICET:

- 3HAHUSIMU TEXHUKH 0€30MacCHOCTH 10 paboTe ¢ 00opyaoBaHUEM, 3HAHUEM
MPABWJIBHOTO BBITIONHEHUS PAcu€TOB H TOCTPOCHHUS HEOOXOIMMBIX
Jarpamm;

MMeEeT HaBBIKU:

- MPOBEJICHUS PACUYETOB, 110 OMMCAHHBIM B JJAOOPATOPHOU padboTe
METOJIUKAM.
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HeYJ0BJIeTBOPHTEIbHO | 00Y4alOIIHiCa 1eMOHCTPUPYET:

- HEOPE)KHO BBIMNOJHEHHYIO 1a00paTOpHYO padoTy B HEMOIHOM 00BEME,
OTCYTCTBHE 00pabOTKH JIaHHBIX H BBIBOJIOB

BJ1a/ICET:

- 3HaHUSAMH TEXHHKH 0€30MacHOCTH 10 padoTe ¢ 000py10BaHHUEM.

Pazpadomuuk(u): oouenm @eodwnuna T.B. ) /{/{//
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