MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN
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PaGouast mporpamma cocrasiera Ha ocHope ®T'OC BO - GakanaBpuaT 10 HANpaBJICHHIO
noarotosku 08.03.01 CrpouTensceTso (mprkas MurobpHayku Poccum ot 31.05.2017T. Ne 481)

Pa6ouas IporpaMMa paccMoTpeHa i 0100peHa Ha 3acelaHuH Kadeaps! VpOaHUCTHKHU H

HH)KEHEPHBIX CHCTEM

15.02.2024, mpotokoiu Ne 6 é/

3as. xadeapoit M.M. CypoBmos

77

Pa6ouas mporpamMma o106peHa Metomaeckoi komuccuelt UCAu
20.02.2024 r. mpoToxos Ne 4

[Ipencenarens - M.M. CypoBros

£k
PaGouast mporpamMma coCTaBJIeHa: g /
3aB. kadenpoit YuMC, xana. TEXH. HAYK %é/ T oA Mopesa
4 /

PenensenT: )

ucnonauTensHEbH qupekrop 000 "METAM", KaH. TeXH. HayK I'.A. TTaBnoBa



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Toly Ha 3acefaHuu Kapeapbl YPOAHUCTUKU U MHIKCHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.MEypOBI_[OB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kaeapsl YPOAHUCTHKH U MHKEHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii M.ijypOBHOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

[Iporokom ot 20 . Ne
3aB. kadeapoii M.M. CyposuoB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kKadeapbl YpOaHUCTUKH U HHXCHEPHBIX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoi M.M._CypOBLLOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHusi AucuUIUINHBI «lleHTpann30BaHHOE TEIJIOCHAOKEHHUE) SIBISIETCS
dbopMupoBaHUe Y 00YJArOIIMXCS 3HAHUI HOPMATHBHOM 06236l B 0071aCTH IPOSKTUPOBAHUS CHCTEM
LEHTPAIN30BaHHOTO TEIUIOCHAOXKEHHUS, a TaKKe 3HaHWW B O0JIACTU TEOpUM U TPAKTUKU
TEIUI0-00eCTieYeHUsT 3[aHUH U COOPYKCHHI, HEOOXOIUMBIX JUIsl pa3pabOTKH MPOCKTHOW U
paboueii TeXHUYECKOW TOKYMEHTALUN CUCTEM ILIEHTPAIM30BAHHOTO TEIJIOCHAOKEHUSI.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuruimHa LleHTpann3oBaHHOE TEMIOCHAOKEHHE BXOAUT B 4YacTh y4eOHOro IUIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(OpMHUPOBAHHBIC B Pe3y/IbTAaTe U3YUCHHS TUCIUTUTHH/ TIPAKTHK:

CrpourenbHas (pusnka

Teopernueckne  OCHOBBI ~ TEIUIOTEXHMKH  (TEXHMYECKass  TEPMOJAMHAMHKA U
TEIJIOMaccoOOMEH )

NnxeHepHble CUCTEMBI U 000pYyI0BaHHE 3aHUN

Otrormuienue

I'eneparopsl Temna

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLUHUILIIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[ToxroToBka K cadue u caaya rocyAapCTBEHHOTO IK3aMeHa

[ToaroroBka K mpoiierype 3allrThl ¥ 3al1UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuuu ody4aromerocs, popMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesynbrare ocBoeHMs AUCHMIUIMHBL (MOy1s) «L[eHTpann30BaHHOE TEIIIOCHAOKEHHE
oOyuJaromuiics 10JKeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

IIK-5 Cnoco0OeH BBINOIHITH CIICIUAJIBHBIC PACYCThl IO TCIUJIOBBIM CCTAM, INMOATOTABIIMBATH
MMPOCKTHYIO U pa6oqy}o JOKYMCHTAlIlMU 110 OTACJIBHBIM Y3JIlaM MW JJICMCHTaM, II0 IIJIaHaAM
TEIIOBBIX CETEH

I1K-5.1 BrimonzseTr paGoThl O MPOEKTUPOBAHHIO TEIIOBBIX CETEH U UX 3JIEMEHTOB




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 22,7 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;

— BHeayiuTopHas — 4,7 akaJl. 4acoB;

— caMmocrosTenbHas padbora — 180,7 akan. 4acos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac

dopma aTTecTaluu - KypCoOBOM MPOEKT, 3a4eT, IK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Paszen/ Tema 2 (B axaj. yacax) E E{ Bun 5 KOHTPOJIS Kon
J— > S O | cAMOCTOATENLHOK |  YCHEBACMOCTH HL | L W\ o
0 & paboTs MIPOMEKYTOYHOM
na6. |[mpakr. | €8
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. Pazgen 1. O6mue MOHATUS O
CHCTEMaX TEIUIOCHAOKEHHUS
1.1 Beenenue. Haznauenue, TTouck
CTPYKTYpa ¥  OCHOBHEIE JOTIOJTHUTENBHOM
(YHKIIMOHABHBIE — 3BEHbS uH(QOpMAIHH TT0
CH-CTEMBbI 3aJaHHOM Teme
LEHTPAIN30BaHHOT O (pabora ¢
TEIUIOCHAOXKCHUSI. 0.2 5 oubnuorpagpuiec Veruuit onpoc TK-5.1
HpI/IHLlI/IHI/IaH])H])IC CXEMbI KUM MaTcpuajiaMu,
MPUTOTOBJICHUS u CTIPaBOYHHUKAMH,
TpaHcIopTa KaTaJoTaMH,
TETJIOHOCHTEIISL. CIIOBapsIMH,
Knaccugpukanus CUCTEM SHIUKIONEIUIMU
TETIIOCHA0KEHUSL. ).
ITouck
5 JOTIOJTHUTENBHOM
1.2 VcrouyHuku Teruia. UHPOPMAIIH 11O
Pa3nenpHbIin " 3aJaHHOU TeMe
KOMOMHHPOBaHHBII (pabora ¢
CHOCO6BIV BBIPaOOTKH 0.2 8 oubnuorpagpuiec VerHIi onpoc K51
TCIIJIOBOU OHCPTUH. KUM MaTcpuajiaMu,
Kparkas uctopusi pa3BuTHs CTIPaBOYHHUKAMH,
cHCTEM LEHTPAILHOTO KaTaJoTaMH,
TEIIOCHA0KEHHS CIIOBapsIMH,
OHIMUKIIOIIC AUSIMHU
).
13 XapaKTepUCTUKH
OCHOBHBIX CamocTosTenbHOe
TemoHocuTenel. Ilaposble 0,3 8,7 |u3yueHue yueOHOM| VYCTHBIN ompoc MK-5.1
U BOJASHBIE  CHCTEMBL JIUTEPATyPhI
Br160p TemnoHocHTENs
Wroro no pazaeny 0,7 21,7

2. Pazmen 2. Cucremsl ropsiuero

BOJIOCHAOKEHUS




2.1  YCTpOWCTBO,THIIBI U
KOHCTPYKIMU
BOJIOMOJIOTpEBATETICH.
Mertob1 pacueta ul 5
nogbopa.  OOopynoBaHue
A0OHEHTCKOTO BBOJA:
BOJOMEPBI, HACOCHL.

0,4

0,3

KonTponbnas
pabora AKP Nel

JlaGopatopHast
pabota

IK-5.1

Hroro no pazgeny

0,4

0,3

3. Pazmen 3. AOGoHEHTCKHE
BBO/JIbI M TETUIOBBIC MYHKTBI

3.1 IousiTHe aGOHEHTCKOTO
BBOJIa U TEIUIOBOT'O ITyHKTA.
3aBucuMas M He3aBHCHMas
CXEMBI MIPUCOEINHEHUS
norpeduTeneil  TEIoBOi
SHEPTUu. OcHoBHOE
o0opynoBaHue,
[IPUMEHAEMOE JUIs
MIPUCOCAUHEHHS
moTpeduTenei.
ABTOMaTHKA TEIUIOBBIX| 5

0,5

0,3

ITogroroBka k
nabopaTopHOMY
3aHATHIO

JlaGopatopHas
pabota

IK-5.1

3.2 KomrmoHoBka
000pyIOBaHHUA  TEIIOBBIX
MyHKTOB. OCHOBHBIE CXEMBI
KOMITOHOBKH
00OpyIOBaHHS  TEIUIOBBIX
MYHKTOB B JIBYXTPYOHBIX
BOJISTHBIX cucTeMax
TEIUIOCHAOXKEHHUS
(mocnenoBarenbsHas,
napajiesbHas,

0,5

0,3

10

ITogroroBka k
1a00paTOpHOMY
3aHATHIO

JlaGopatopHast
pabora

IK-5.1

Hroro no pazneny

0,6

18

4. Pasnen 4. Buasl U cxeMbl
TEIUIOBBIX CETEH

4.1 BongHble  CHCTEMBI
TEIUIOCHAOKECHIMSL.
3aKkpbITBIC HM  OTKPBITHIC
TEIIOBbIC CeTH.
OnHOTpyOHEBIE u
MHOTOTpYOHbIE CETH.
OCHOBHBIC TTPEUMYIIECTBA
M HEOOCTAaTKH, 00JacTH
MIPUMEHEHUSI.

0,6

0,3

IToaroroBka k
nabopaTOpHOMY
3aHATHIO

JlaGopatopHast
pabora

IK-5.1

4.2 TlapoBble TEMJIOBBIE
cetn. CeTH ¢ BO3BpaTOM U
6e3 Bo3BpaTa KOH/IEHCATa

0,3

10

TTouck
JIOTIOJTHUTEILHOM
uH(popMaIHy 1o
3aJaHHOU

VYerHbIl onpoc

IK-5.1

4.3 CxeMbl  TEIUIOBBIX
ceTen. Tynukossie,
paanaIbHO-KOJIBLIEBbIE u
KOJIbIIEBBIE CETH.
OCHOBHEBIC OCOOEHHOCTH H
o0yacT MpUMeHEHUsI.

0,2

10

KonrponbHas
pabora AKP Ne2

VYcrHbIl onpoc

IK-5.1

Wroro no pazneny

11

0,3

28

5. Pasmen 5. KoHcTtpynpoBaHue
TEIUIOBBIX CETEH

5.1 BeiGop Tuma u mecra
pacIoNIOKEHUsI HMCTOYHUKA
TETIOCHA0KEHUSL.
IlocTpoenne po3sl BETpOB

0,1

0,3

ITogroroBka k
MPaKTHIECKOMY
3aHATHIO

YcrHBIi onpoc

MK-5.1




TTouck
JIOTIOJTHUTEITILHOM
uH(popMaIUHy 10
3aJJaHHOM TeMe

52 Bri6op cnocoba
(pabora ¢
MPOKTIAMH ¥ TpaAcCh! oubnmmorpaduyec .
TemaoBoi  cerdu. Beibop 0,3 0,3 8 VYerHslii onpoc IK-5.1
CXEMBI MPUCOEUHEHUS KM MATCPHATIAMA,
AGOHCHTOB CNIPaBOYHHUKAMH,
KaTaJoraMH,
CJIOBapsMH,
SHIUKIIOTICTUSIMU
).
HUroro no pazaeny 0,4 0,6 16
6. Paznen 6. TensoBbie HArpy3Ku
CHCTEM TEIUIOCHA0KCHUS
ITouck
JIOTIOJTHUTENIbHOM
6.1 Harpyska cucrem uH(popMaIHy 1o
OTOIUICHHS, ropsi4ero 3a7aHHON Teme
BOJIOCHAOKCHHUS u (pabota ¢
BeHTWIANMY. CyMMapHbIe 05 0.3 8 6ubmuorpaduuec VerHBIi onpoc K51
pacxos TEIUIOTHI B KUM MaTepuajIaMu,
cucTeMax CMPaBOYHHUKAMH,
TeIIoCHA0XeHUs. MeToabI KaTaJOTaMH,
pacuera CJIOBapsMH,
SHIUKIIOTIE TUSIMU
).
ITogroroska k
MPAKTHIECKOM
6.2 TomoBoit  rpadux b 3aHATHIO. g Konrpous
0,5 1 8 BBINOJIHEHUS I1K-5.1
pacxojia TeIIOThI BeinosHeHE
KyPCOBOTO KypCOBOT'O IIPOEKTa
MPOEKTa
6.3 BriOop TermnmoHocuTens IonroroBka k
U ONpeNesiCHHE PacUeTHBIX 0,3 0,5 8 MPAaKTHYICCKOMY YcTHBIN onpoc IK-5.1
PacxoJI0B TEIUIOHOCUTES. 3aHATUIO
Wroro no pazneny 1,3 1,8 24
7. Pazmen 7. I'mmpaBmudeckwit
pacueT U TUAPABIMYECKHUH
PEKHIM TEIUIOBOH CETH
7.1 3amaun M MeronuKa
THIIPABIMYECKOTO pacuera 0,2 8 YcTHBIN onpoc IK-5.1
TYIMHUKOBBIX TETIOBBIX
7.2 TlpenBapuTelbHBIA U
OKOHYAaTEJIbHbII JTarnbl IloxroroBka k Kontpoins
THIPABIMYECKOTO pacueTa. 0,6 0,5 8 MPAaKTHICCKOMY BBIMOJTHCHHUS IK-5.1
CrnpaBo4HBIE TaHHBIE JUIS 3aHATUIO KypPCOBOTO IIPOEKTa
pacuera
ITogroroBka k
7.3 [Ipe30meTpuyeckuit MPaKTHIECKOMY KonTpons
rpa¢pux. OCHOBHbBIC JMHUU 0,7 1 8 3aHATHIO. BBITIOJTHEHUSI [IK-5.1
U UX OCTPOCHHE. KonTponbHast | KypcoBOTo IpoeKTa
pabora AKP Ne3
7.4 OcHOBHBIC TIpaBUIIa
CO3JIaHusI THAPABIHIECKOTO
pexmMa  pabOTBl  CETH. BeimosHeHHe
IIpussizka 0,3 0,2 6 KypCOBOTO VYceTHbIi onpoc [K-5.1
TbE30METPHIECKOTO MPOEKTa
rpaduka OTHOCHUTEINIEHO
penbeda MECTHOCTH
Wroro no pazaeny 1,8 1,7 30




8. Pazgen 8. KoHCTpyKTHBHBIC
obopynoBaHue

SJIEMEHTHl  H
TEIUIOBBIX CETEH

TTouck
JIOTIOJTHUTEILHOM
uH(opMaIUHU 10

8.1 OCHOBHEIE BUIBI SATAHHOI TeMe
JJIEMEHTOB TEIIOBEIX (paboTa ¢
ceTeil. OCHOBHEBIE .
0,1 5 oubnuorpagpuiec YcTHBIN onpoc IK-5.1
TOJIOKEHUS pacdera
. KAM MaTepuaiaMu,
3JIEMEHTOB TEIIOBOH CETH S ——
9
Ha MpOIHOCTL KarajgoramMu
9
CIIOBapsMH,
SHIUKIIONEIUSIMH )
8.2  Tpyonposorsl — u CaMocCTosTeNbHOE
eryJupyoIIas 1 3armopHas o .
perymmpy p 0,2 5 |usyueHnue yueOHOM| VYcTHBIH onpoc IK-5.1
apMmarypa, npuMeHseMas Ha IHTEDATYDEL
TEIUIOBEIX CETAX patyp
8.3 TTonBuxHbBIE u
HEITOABIKHEIE OTIOPBI CaMOCTOSTEILHO
TEIIONPOBOJIOB. o .
P 0,2 0,2 5 |uzyuenue yueOHOM| VYcTHBIN onpoc IK-5.1
Hasnauenue, koHCTpYKIHN. HTCDATVDEL
Pacuer paccTosiHUI MEXTy patyp
oropa
8.4 Komnencanus
TCMIICPATYPHEIX Brinonnenue
JIMHEHUH
i’/ﬁl GOIPOBOIOB O61e KYpCOBOTO KonTpons
HI())?IO)KGI;—II/ISI ’ OCHOBHEIE 0,2 0,5 5 MPOEKTA. BBINOJIHEHHS [IK-5.1
) KoHnTponbHasg | KypcoBoro npoexra
BUIBl M KOHCTPYKIHU paGota AKP Nod
KOMIIEHCATOPOB. Pacuer B
rabapUTHBIX pa3MepoB
HWroro no pazaeny 0,7 0,7 20
9. Pazmen 9. bBopwba
TEMJIOBBIMH TTOTEPSIMH
9.1 OCHOBHBIE BHJIBI
TETUIOBBIX oTeph B
cUCTEMAX
B — CaMoCTOATEIEHOE
T ) 0,2 5 |usyuenwue yueOHO#M| VYcTHBIN ompoc I1K-5.1
epMHYECKOe JTEpaTypHI
COTIPOTHBIICHUE
TpyOOIPOBOJIOB U TIpYHTA.
TemnoBoi OanaHc
TTouck
OTTOJTHUTEIILHOU
9.2 Buabl ¥ KOHCTPYKIIUH ZIL/IH (bopmarH 1o
TETUIOBOM HU30JISIIUH. 3a1aHHOM TeMe
OcHoBHBIE TpeOOBaHHUS U (pabora ¢
CBOMCTBa
0,2 5 | 6ubnmmorpapuuec | Koncynpranus MK-5.1
TETUTON3OJISIITHOHHBIX
KUM MaTepuajiaMH,
MaTepuaIoB TMPHUMEHIEMBIX CIIDABOYHIKAMIL
A H30JIALHH KI;TaJ'IOFa-MI/I ’
TEIIONPOBOOB crioBapsMu ’
2
SHIUKIIOTICTUSMH )
9.3 TennoTeXHNnYeCKHi
pacuer TpyOOIPOBOIOB. BAITOJHEHHE Kontposb
TIpuBeICHHOE TEPMHUUECKOE BBIIIOJTHEHMS
0,2 5 KypCOBOTO I1K-5.1
COTPOTHBIICHHE. Pacuer ! l}'][pOCKTa Kyp-COBOT'O
MHUHHUMAJIBHO  JIOMYyCTUMO# p MpoeKTa
TOJILUHBI TEMIOU30JIALUI
HWroro no pazneny 0,6 15
Hroro 3a cemectp 8 6 180,7 DK3aMEH,KII,3a4ET




HTtoro no aucumiuinHe

180,7

KYpCOBOI1 IPOEKT,
3a4er, 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHKE B y4eOHOM
MpOIECCe AaKTHBHBIX M WHTEPAKTHUBHBIX (OPM TIPOBEACHHS 3aHATHA B COYETAHUU C
BHEAYJIMTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUA MPO(EeCCHOHATBHBIX HABBIKOB
o0yyJarouuxcs.

[Ipu oOyuyeHun ctyaeHtoB gucuuiuinHe «LleHTpann3oBaHHOE TEMJIOCHAOXKEHUE»
CJIETyeT OCYIIECTBIIATH CICAYIOIIHE 00Pa30BaTeIbHbIC TEXHOIOTUU:

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30oBaTeNLHOTO  MpOIecCa, TMPEANONATAIIYI0 MPAMYK  TPAaHCISAIUI 3HAHWHA  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-ULTIOCTPATUBHBIX
METO/I0B 00y4YEeHUS1).

@opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanmonHas Jiekmust —  [OCIEIOBATEIbHOE  HM3JIOKEHHWE MaTrepuaia B
JTUCIUIUIMHAP-HOM JIOTHKE, OCYIIECTBIISIEMOE NPEUMYIIECTBEHHO BEpPOANbHBIMHU CpPEICTBAMU
(MOHOJIOT Mpero-1aBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEITIOKECHHOMY aJITOPUTMY.

JlaboparopHast pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
WH(OPMAIIMOHHBIMU OOBEKTaMH, AKCIEPUMEHTATbHAs paboTa ¢ aHAJOTOBBIMH MOJCIISIMU
pe-aJbHBIX 0OBEKTOB.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOTO IMpolecca,
KOTOpasi MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaITUH [T CTUMYJTUPOBAHUS aKTUBHOW MTO3HABATEIILHOM ACITEITLHOCTH CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpakTuueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y4eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHEe KOMILIEKCHOW y4eOHO-II0O3HaBaTeNbHOW 3aj1aud, TpeOyromeid oT
CTYJICHTA TPUMEHEHHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

3. TexHOJIOTHM TIPOSKTHOTO OOYYECHHS — OpraHU3aIus 00pa30BaTEILHOrO IMpollecca B
COOTBETCTBUHU C AITOPUTMOM IIOATAMMHOTO PEIICHUS MPOOIEMHONW 3aJaydl WM BBITTOTHEHUS
yueOHoro 3amanus. [IpoekT nmpenoaraeT COBMECTHYIO YIeOHO-TI03HABATEIHLHYIO JICATEITBHOCTh
TPYNIMBI CTYJEHTOB, HAMPABJICHHYIO HA BBIPA0OTKY KOHIIEMIINH, YCTAHOBJICHHE 1IeTeil U 3a/1ad,
(GOPMYIMPOBKY OXHJIAEMBIX PE3yJIbTAaTOB, ONPEICICHUE IPHUHIMIIOB W METOJUK PEIICHHUS
MOCTaBIIEHHBIX 3ajad, IMJIAHUPOBaHHWE XoAa pabOThl, TMOUCK MTOCTYMHBIX M ONTHUMAJIbHBIX
PECYpPCOB, TMOATAIHYIO PEATU3AlMI0 IJIaHa Pa0OThI, MPE3CHTAIMIO PE3YJIbTaTOB PAa0OTHI, HX
OCMBICJIEHHE U Pe(IEKCHUIO.

4. VIHTepakTUBHBIC TEXHOJOTUU — OPTaHU3AIHS 00pa30BaTEIBHOIO MpoIecca, KOTopas
MpeJrnoiaraeT akTHBHOE U HEMTMHEIHOE B3aUMO/IeHCTBHE BCEX YYACTHUKOB, JTOCTI)KEHUE HA ATON
OCHOBE JIMYHOCTHO-3HAYUMOTO JUII HHX 00pa3oBaTeIbHOTO pe3yibrara. Hapsmy co
CHEIMAM3UPOBAaHHBIMA  TEXHOJOTHSIMH  TaKOro  pojJa  MPUHIUN  HWHTEPaKTUBHOCTH
MIPOCIICKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pPa30BaTEIIbHBIX TEXHOJIOTHH.

5. HH}popManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opraHm3ays 00pa3oBaTeILHOTO MPOIecca, OCHOBaHHAS Ha IPUMEHEHUH CIEITUATH3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB padOThI ¢ MH(OpMALIHEH.

®opMBI YUEOHBIX 3aHATHA C HCIIOJIH30BAaHHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI:

Jleknus-Bu3yalin3anusi — W3JI0KCHHUE COJIEPIKAHUS COMPOBOXKIACTCS TIpE3CHTAInEeH
(TeMoHCTpaIel yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaHUECKUX, ayTU0- U BUICOMATEPHUAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAIMM — TMPEACTABICHUE pPE3YIbTaTOB
MPOSKTHON MJTM HCCIICIOBATEIIbCKON JCSITEILHOCTH C WCIIOIB30BAHHEM CICITUATH3UPOBAHHBIX
MPOTPaMMHBIX CPEJICTB.



6 YueOHO-MeTOuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI patoThI 00y4Yalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUIITIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. ConoBeeBa E. b. TernnocHa0xeHne U TeHEPATOPBI TEIUIOTHI | Y4eOHO-METOUIECKOE
nocobue / E. B. ConoBeeBa ; ConoBbeBa E. b. - Mocksa : MUCH — MI'CY, 2020. - 52 c. - Kuura
n3 komiekuuu MHUCU - MI'CY - HexeHepHo-TexHuueckue Hayku. - URL:
https://e.lanbook.com/book/149228. - URL.: https://e.lanbook.com/img/cover/book/149228.jpg. -
ISBN 978-5-7264-2325-8.

2. llIkaposckuii A. JI. Termocunabxkenue / A. JI. lllkaposckuii ; [llkaposckuii A. JI. - 2-¢
usn., crep. - Caunkrt-IlerepOypr : Jlanp, 2020. - 392 c. - Kuura u3z komiekuuu Jlavp -
WmwxkenepHo-texuuueckue Hayku. - URL: https://e.lanbook.com/book/136185. - URL:
https://e.lanbook.com/imag/cover/book/136185.ipg. - ISBN 978-5-8114-5222-4.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Boponun, A.W. llenTpanu3oBaHHOe TeruiocHaOkeHue: ydeOHoe mocobue / A.N.
Boponun, J.B. AoOopueB, JI.B. ®omymenko, A.A. Illarpoea — CraBponoib
CeBepo-KaBkasckuii  denepansubiii  ynusepcuter, 2018. - 247 c¢. - URL:
https://book.ru/book/930808 (nata obpamenus 06.05.2024). — TekcT: 3NEKTPOHHBIH.

2. OcxkonkoB C. B. Pacuet cucremspl TerocHa0KeHUs: TPOMBIIIIIEHHO-)KIJIOTO PETMOHA !
yuebHoe mocobue / C. B. Ockoinkos, E. b. Aramuros ; MI'TVY. - MarauTtoropck : MI'TY, 2015. -1
3JIEKTPOH. OT. JIUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/285. - TekcT : 3neKTPOHHBbIA.

3 Hosocenoga 0. H. TeriocHa®xkeHne ¢ OCHOBaMHU TEIUIOTEXHUKH : yueOHOe mocooue /
1O. H. HoBocenoga, }0. A. Mopesa. - Marautoropck : MI'TY, 2014. - 86 c. : wi., Tab., CXeMBI. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/117. - Texcr
HEIOCPEICTBEHHBIMN.

4. Crapkosa JI. I'. llenTpanu3oBanHoe TemnocHaOxkeHrne. KypcoBoe mpoeKTUpOBaHHE :
yaebnoe nocodwue / JI. I'. Crapkosa, FO. A. Mopesa, JI. 1. Kopotkoga ; JI. I'. Crapkoga, 1O. A.
Mopesa, JI. 1. Kopotkosa ; MI'TY. - Maruutoropck : [MI'TY], 2017. - 50 c. : w1, Tabi1., CXeMBI,
rpag. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1998. - Tekct
HEIIOCPEACTBEHHBIN.

B) MeToauyeckue ykasaHus:

1. Crapkoa JI. I'. TennocHabxeHue paiioHa ropoja : yueOHO-MeToan4Yeckoe mnocooue /
JI. T'. Crapkoga, FO. A. Mopesa, JI. . Kopotkosa ; MI'TVY. - Marautoropck : MI'TY, 2017. -1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1826. - TekcT : 3IeKTPOHHBIN.

2. HoBocenosa 1O. H.TeriocHabeHne 1 BEHTUIISIIHS : Y4€0HO-METOAUYECKOE TocoOue
/ ¥O. H. HoBocenosa, I'. H. Tpyounsina ; FO. H. HoBocenosa, I'. H. Tpybunsiaa ; MI'TVY. -
Marnuroropck : MITY, 2015. - 1 osnmekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/464. - TekcT : 3IeKTPOHHBII.



https://e.lanbook.com/img/cover/book/149228.jpg
https://e.lanbook.com/book/136185
https://e.lanbook.com/img/cover/book/136185.jpg
https://book.ru/book/930808
https://host.megaprolib.net/MP0109/Download/MObject/285
https://host.megaprolib.net/MP0109/Download/MObject/117
https://host.megaprolib.net/MP0109/Download/MObject/1998
https://host.megaprolib.net/MP0109/Download/MObject/1826
https://host.megaprolib.net/MP0109/Download/MObject/464

3. Crapkosa, JL.I'. Pacder ckopocTHOro Bojomonorpesarens: meroa. pekom. / JLI.
Crapxkosa, JI.B. I'punneBckas, FO.A. TutoBa; MarHuToropckuii roc. TeXHu4eckuii yu-t um. I'.1.
HocoBa. — Marnutoropck: MITY wum. I'M. Hocosa, 2003r. — 12 c.: un. — TekcT:
HEIOCPEICTBEHHBIMN.

4. CrapkoBa, JLI. TemnoBoi W TUAPABIMYECKUN pacdeT  IJIACTUHYATOrO
Bojonogorpesareis: meron. pexkom. / JLI. Crapkosa, JI.B. I'pumneBckas, FO.A. Mopesa;
Marnuroropckuii roc. rexuudyeckuii yu-t uMm. I'.M. HocoBa. — Maruuroropck: MI'TY um. I'.H.
Hocoga, 2006. — 24c.: mi1. - TekcT: HemocpeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne torosopa Cpoxk neiicTBuS JIULEH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip CBOOOJHO PACHPOCTPAHIEMOE 0OECCPOYHO
Bpaysep Mozilla |cBoGoaHO pacnpocTpaHseMmoe

Firefox 110 Oecepouro
Bbpaysep Yandex |[cBoGomHo pacmpocrpaHsiemMoe 0OECCPOYHO

FAR Manager CBOOOJHO PacHpOCTPaAHICMOE OeCCpPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa
Mexaynapoanas 0a3za MOJTHOTEKCTOBBIX
»kypHasios Springer Journals
DneKTpoHHbIe pecypchl 6ubmuoreku MI'TY um.

http://link.springer.com/

https://host.megaprolib.net/MP0109/Web

I'.1. HocoBa

Poccniicxas  Tocynapersenmas  dubmmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karasorn

[MouckoBas cucrema Axanemuss Google (Google URL: https://scholar.google.ru/

Scholar) ' ' ' '
HaumonaneHast wuH(pOpMalMOHHO-aHATUTHYECKAs

cuctema — Poccuiickuii ummgexc wayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PHUHILL)

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



JlexuvoHHBIE ayauTOopuu: MynbpTUMEIUNHBIE CpPEACTBA XPAHEHHUs, Iepeladyd W
NpeACTaBiIeHUs HWHPOpPMAaLUU (MHTEpAaKTUBHAs JIOCKA B KOMIUIEKTE C IPOEKTOPOM U
KOMITBIOTEPOM); I€MOHCTPALIMOHHBIE CTEHIbI, IUIAKaThl, HATJISAHBIE TIOCOOHS.

ITomemienuss anst caMocTosITeNbHON padoThl: IlepcoHalbHbIe KOMIBIOTEPHI ¢ IAKETOM
MS  Office, Bbi-xomom B  HWHTepHeT © ¢  JOCTYIOM B DIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeNIbHYI0 Ccpeay yHuBepcuteTa: [lepcoHaibHble KOMIBIOTEPBI C
naketom MS Office, Bb-xomom B HMHTepHET © ¢ JOCTYIOM B  3JCKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENIbHYIO CPEly YHUBEPCUTETA.

AyIuTopuH AJIS IPAKTHYECKUX 3aHATHIA, TPYNIOBBIX MHINBHYaIbHBIX KOHCYJbTAIIUM,
TEKYLIEro KOHTPOJIA U MPOMEXYTOYHOM aTrrecTauuu: JIeMOHCTPALMOHHBIE CTEH]Ibl, IUIAKATHI,
HarsgHbele nocobus; Creny —TpeHaxep « lleHTpanbHBIM TEMJIOBOW IYHKT KHJIOTO
MUKpOpaioHay.

[Tomemenuss [yis  XpaHeHUST W NPOPHIAKTUYECKOTO OOCIYKHMBaHUS  y4eOHOTro
obopynoanus: Ilkapel n cremtaxu s XpaHeHUs y4eOHO-METOAMYECKON JOKYMEHTAllUH,
y4eOHOTO 000pYJIOBaHUS M y4eOHO-HATIISAHBIX MOCOOUN; MHCTPYMEHTH U 000pyI0BaHUE ISt
o0cCTyKUBaHUS



MpunoxkeHue 1

YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOAITeIbHOI padoThl 00y4Yarouxcst

[To mucuunnune «IleHTpanu30BaHHOE TeIUIOCHAOKEHHe» IIPEAYyCMOTpEHa ayIuTOpHas u
BHEAYAUTOPHAs CaMOCTOsITeIbHAs paboTa 00yJaromuxcs.

AynuTOpHas caMOCTOsiTeNIbHAsE paboTa CTY/IEHTOB IPEAIOiIaraeT pereHne KOHTPOJIBHBIX 33a1a4
Ha NPAKTUYECKUX 3aHATHAX.

IIpumepHbIe ayIuTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «lleHTpasiu3oBaHHbIE CHCTEMbI TOPSIYero BOJOCHA0KEHUD).

OxapakTepu3yiTe CXemy Topsiuero BOJI0CHA0KEHUS:
a) 0)
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1 — noparomed cTORK; 2 — BO3AYXOCOODHEK; 3§ —

BepXHHN posanB; 4 — pa3sGoOPHHA CTOAK; 5§ — MUKy~

aunug; B — HA JABHRH  BOAO
NPOBOAHON BOAbE

1 — nonorenuecywutens; 2, 3 ~— nopawomas # UUPKYASILHOHHAA NHAHN, § — CeK=
UHOHHNA BOAOHArpesaTe/Na; & — BOJAONPOBOL: 6 — UMDKYJFIMHOKHLIE HaCOC;
B — sonomep

B)

T

T

1 — BogonpoBonHas BOAa; 2 — CEKUMOHHEIT BOJOHArpeBaTelb; 3 — BepXHHH
GaK-aKKyMYASTOP ¢ NONJABKOBHIM KPaHoM; 4 — K BONOPa3GOpHbIM NPHGO+
paMm; PT — peryasTop TeMuepaTypsl

AKP Ne2 «AboHeHTCKHE BBOALD

1. OxapakTepu3yilTe CXeMbI IIPUCOCTUHEHUS MECTHBIX CHCTEM

a) 0) B) r)
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2. OxapakTepu3ynTe cCXemMbl IPUCOSAUHEHUS MECTHBIX CHCTEM TOPSIUero BOJAOCHAOKEHUS

a) 6)
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AKP Ne3 «IIbe3omerpuueckuii rpapux»

1. BeiOpaTh cxemy NpUCOEIMHEHUS OTOIUTENbHBIX YCTAHOBOK aDOHEHTA 5 K TeIIOCeTH

2. OnpenenuTb BO3MOKHOCTh BCKUITAHHUS BOJIBI B TIOJIAFOIIEM TPYOOIIPOBO/IE TEIIIOBOM CETH
3. OnpenenuTts Haop CETEBOro Hacoca
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AKP Ne4 «I'mapaBian4decKuii pacyeT TEIUIOBOM ceTm

1. OnpenenuTh AMaMETPHI TEIJIOMPOBOOB BOJSTHOM CETH, CXeMa KOTOpOH npuBeneHa Huxe. Ha
yuactkax udepe3 80-100 m ycranoBneHbl [I-00pazHble KOMIEHCATOpHI, pacroiiaraeMblil mepenan
JaBJIECHUH 710 BceX aOOHEHTOB ouHakoB U paseH 0,16 MIla.

Gi=550" 6,=3007/y 63=1007/
/ 1,=500m / L,=400m Ly=600m
>~ T oK —o
A X

64=2007
L,=260Mm

G5s=250 Vl/
15=320M

BHeaynutopHas camocTosiTenbHas padoTa 00y4yarouIuxcs OCYILECTBISETCS B BUJE HU3YUYCHHS
JUTEpPaTyphl MO COOTBETCTBYIOIIEMY pasJielny ¢ MpopabOTKOW MaTepHuana; BBHIMOTHEHHS KypCOBOTO
IIPOEKTA.

KypcoBoii mpoeKT BBHIMOMHSAETCS OOYYaIOIIUMCS CAMOCTOSITENILHO TOJ  PYKOBOJICTBOM
npenogasarens. [Ipu BbIONHEHUN KypCOBOTO MPOEKTa 00yUYaIOLIUICs JOKEH [T0Ka3aTh CBOE YMEHUE



paboTate C HOPMATUBHBIM MaTEpHAIOM W JAPYTUMH JIUTEPATYPHBIMU HCTOUYHUKAMH, a TaKxkKe
BO3MO)KHOCTh CHCTEMAaTH3UPOBATh W AHAIN3UPOBATh (HAKTHUCCKHH MaTepHal W CaMOCTOSTEIBHO
TBOPYECKU €r0 OCMBICIINBATh.

B mHavane wu3ydeHWs IUCHUIUIMHBI MPENOAABaTeNb IpeIJiaraeT OOYYaroIMMCs Ha BBIOOD
nepeveHb TeM KypCOBBIX TPOeKTOB. COBIaICHUE TEM KYPCOBBIX IIPOEKTOB Y CTYACHTOB OJJHOW Y4eOHOM
TPYIIBI HE JIOMyCKaeTcs. Y TBEP)KICHUE TEM KyPCOBBIX ITPOEKTOB ITPOBOMUTCS €XKEroIHO Ha 3aCeJaHuU
Kaeapsl.

[Tocie BEIOOpaA TEMBI penogaBaTeb GOPMYIHPYET 3aaHUE 10 KyPCOBON MPOETK U PEKOMEH/TYeT
nepevyeHb JHUTEPaTyphl Ui €€ BBIMOJTHEHUS. VCKIIOUUTENbHO BaXKHBIM SIBISIETCS MCIOJIB30BAHUE
MH(QOPMAIlMOHHBIX HCTOYHHKOB, a HMEHHO CHCTeMbl «VIHTepHEeT», dYTO MJacT BO3MOXKHOCTb
oOyyaromumMcs 0oJiee MoJIHO U3JIOKUTh MaTepHall 0 BEIOPaHHOU UM TEME.

B mpomecce BBINOJTHEHUS KypcOBOTO MPOEKTa OOyYalOIMiCs JOJDKeH pa3o0parhCcst B
TEOPETUYECKUX BOMNPOCaX H30PAaHHOH TEMbI, CaMOCTOSITEIBHO MPOAHATU3UPOBATH MPAKTUUIECKUIH
Marepuail, pa3ooparb 1 000CHOBATH MPAKTUYECKUE MPEITI0KEHUS.

[IpenonaBatenb, NPOBEPUB MPOEKT, MOXKET BO3BPATUTh €€ Ui JOpaOOTKM BMECTe C
NUCbMEHHBIMU 3aMeyaHusIMU. CTYIEHT JOJDKEH YCTPaHUTh IOJIYYEHHBIE 3aMEUaHus B yCTaHOBJICHHBII
CPOK, TTOCJI€ YE€TO MPOEKT OKOHYATEIHHO OIICHUBACTCH.

KypcoBoii mpoekr mgomken ObITh odopmieH B coorBerctBUuM ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoexT (paboTa): CTpyKTypa, CoAepKaHue, OOIIUe MMPaBHiia BHIIOTHEHUS U 0()OPMIICHUS.

[IpumepHBIii IepedeHb TeM KYpCOBBIX IPOEKTOB M MPUMEp 3a/laHHs MPEJICTABICHBI B paszeie 7
«O1EeHOYHBIE CPENICTBA IS TPOBEACHUS IPOMEKYTOUYHON aTTECTALIUN.



MpunokeHue 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

Kox
NHaukaTop A0CTHKEHHUS
HHINKAT O1eHOYHBIE CPEICTBA
opa KOMIIeTeH MM

I1K-5: CriocoGeH BBINONHATH CIEHHUAIbHBIE PAcUETHl 110 TEIUIOBBIM CETSAM, HNOATOTABIMBATH MPOECKTHYIO M pabodyro
JIOKYMEHTAINH TI0 OTJCJIBHBIM y3JIaM M JJIEMEHTAaM, I10 IUIaHaM TEIUIOBBIX CceTei

[K-5.1 Bemonsser paboTHI no | Teopernyeckue BONMPOCHI K 3a4eTY:
MIPOEKTUPOBAHHIO TEIUIOBBIX ceTed M | 1. UTo Takoe cucreMa TeriocHa0XeHus?
UX 3JIEMEHTOB. 2.CTpyKTypa CUCTEM LEHTPAIN30BAHHOTO TEIJIOCHAOKEHNUSI.

3. [epeuncnure MOTPEOUTENEH CUCTEM TEILIOCHAOKCHHS.
4. Kinaccudukanus norpeduTeeii cucteM TeIIOCHA0KEeHUsL.
5. Metoabl ompeneneHUs] MOTPEOJICHHUST TEIUIOTHI CUCTEMaMH
OTOIIIEHUS 3JaHUH.
6.Metonpl ompeneneHUsl MOTPEONEHUS TEIUIOTHl CHCTEMaMHU
BEHTUIISALINH 30aHHUH .
7. OmpeneneHue MOTpeOICHUST pacxoja TEIUIOTH CHCTEMaMHu
rOpSYero BOAOCHAOKEHUS 3MaHni.

8.0mnpenencHre MPOMYCKHOW CITOCOOHOCTH TETUIOBBIX CETeH
(ompenenenne cyMMapHbBIX PacX0Z0B BOJBI).

9. CnocoObl BbIpaOOTKM TeIIOBOW dSHepruu. [lonsitme
reropukanui. OCHOBHBIE THUITBI HCTOYHHKOB TEILIOTHI.

10. Krnaccudukarms CUCTEM LEHTPAIU30BaHHOTO
[TeIIOCHA0KEHHS.

11. 3akpbIThle BOASHBIE CUCTEMBI TeIUIOCHAOXeHHsI. OCHOBHBIE
IBHBI.

12. OTKpBITEIE BOASHBIE CUCTEMBI TeIIocHa0KeHuss. OCHOBHBIC
IBHIBI.

13.Buibl TEIUIOHOCUTENEN B TEIUIOBBIX CETSX.

14. OcHOBHEIE CBOWCTBA U BEIOOP TETUIOHOCUTEIIA.

15. TpyOsbl, mpuMeHsIEMBIE IS TETUIOBBIX CETEH.

16. Apmarypa u 000pyJOBaHHE NPUMEHSEMbIE Ha TETUIOBBIX
ceTsIX.

17. HazHaueHue U THIBI TIOJBUKHBIX OMOP TPYyOOIIPOBOIOB.

18. HemonsmwkHele omopbl. OmnpeneneHue MaKCHMAaJIbHO
IMOITYCTUMBIX PACCTOSHUM MEXTy HUMH.

19. KomneHcanus TeMnepaTypHbIX YATHHEHHH TpyOOTIpOBOIOB.
Knaccudukarms 1 KoMreHcaTopoB.

20. INpuHuun paboThl 1 KOHCTPYKIMK THOKHX KOMIICHCATOPOB.
21. IpuHuun paboThl 1 KOHCTPYKIMH OCEBBIX KOMIIEHCATOPOB.

TeopeTnuecKkne BOMPOCHI K IK3aMEHY:

1. TlpuHnMnuaigbHas CcXeMa CHCTEMBl LIEHTPAJIM30BaHHOTO
TeTIOCHAOKEeHUS

2. [ToTpebutenu TemIoTHI

3. Knaccugukarms CHCTEM LEHTPATU30BAHHOTO
TeTIOCHAOKEHHS

4. Buzpl 1 OCHOBHBIE XapaKTEPHUCTHKH TEIUIOHOCUTENEH CHCTEM
[EHTPaIN30BAHHOTO TETJIOCHAOKEHNUS

5. Bupl HCTOUYHMKOB LIEHTPAIM30BaHHOTO TEIUIOCHA0KEHHS

6. TpaccupoBKa TEIIOBBIX CETEH.

7. BpiOop THIAa M MEcCTOPACHOJIOKEHHS MCTOYHHMKA TETJIOBOW
PHEPruu

8. ObopynoBanue u HazHaueHne MTIT u [ITII.

9. Onpenenenre NOTPeOICHUS TEIIOTHI CUCTEMAMK OTOIUICHHUS
BIAHU.

10. Ompenenennie  TNOTpeOIEHUS  TEIUIOTHI  CHCTEMaMU
BEHTWJISILIUU 3[IaHUN

11. Onpenenenrie MPOMyCKHOW CIMOCOOHOCTH TEIIOBBIX CeTel
(ompeneneHne CyMMapHBIX PacX00B BOJBI).

13.OCHOBBI M METOJMKA THAPABINYECKOTO pacyeTa BOISHBIX




[TeTIoCeTeH.

14. TTpe3omeTpuieckuii rpaduk. OCHOBHBIC TUHUH U TOYKH.

15.I'uapaBnudecKuii peKuM TIPH IKCILTyaTalliy TETUIOBOU CETH.
(OCHOBHBIC TIOHSITHS.

16.Pacuer THOPAaBIMYECKUX pPEKHMOB TEIUIOBOM CETH C
MOMOIIIBIO XapaKTEPUCTHK CONIPOTUBIICHHS YIACTKOB.

17. TpyOsbl ,ipUMEHIEMBIC ISl TETIOBBIX CETEH.

18. OcHOBHBIE TMOJIOXKEHHS pacueTa TPyOONpOBOJOB Ha
MPOYHOCTB. PacyeT TONIIMHBI CTEHKH TPYOHI.
19.Ha3zHaueHne W THIBI TOABMXKHBIX ONOp TPYOOIPOBOJIOB.
IPacueT MakcHMaJIbHO JOIYCTUMBIX PACCTOSIHUI MEXTy HHUMH.
20. HenoxsmwxkHele omopbl. OmnpeneneHue MaKCHMaJIbHO
IMOITYCTUMBIX PACCTOSIHUIA MEXTy HHUMHU.
21. KomneHcamnust TeMIepaTypHBIX YAIHHEHHH TpyOOTIpOBOIOB.
Knaccupukamus KOMIICHCATOPOB.
22. TIpuHnmn paboThl U KOHCTPYKIIUH THOKAX KOMIICHCATOPOB.
23. IIpuanmn paboThl 1 KOHCTPYKITUH OCEBBIX KOMITEHCATOPOB.
24. bopr0a ¢ TETIOBBIMH MTOTEPSIMH Ha TEIUIOBBIX CETAX.
25.0OcHOBHBIE TIOJIOKEHHUS TEIUIOBOTO PacueTa TPYyOOIPOBOIOB.
26.00111e MoJI0KEHUs PETYINPOBAHUS TEIJIOBOW HAarPY3KH.
27.1lenTpanbHOe  pEryliupOBaHHE OJHOPOJHON  TEIIOBOM
HArpy3KU B BOASHBIX TCIIOCCTAX.

IIpuMepHble NpaKkTHYECKHE 3aJaHUS 1JISl IK3aMeHa:

1. TeruoBast Harpy3ka Ha ropsriee BOJOCHAOKEHUE COCTABILIET
1,2 MBT. Temnepatypa ropsaeii Bogsl th=60 oC, Temmepatypa
IXx0J1I04HOM BOAbI tc=5 oC.

2. OnpenennuTs MEHBIIAN ¥ OOJBIINIA PACXOIbI TEINIOHOCHTEICH
st Bomonogorpesatens ¢ napamerpamu 11 =70 oC, 12 = 30 oC,
th= 60 oC, tc=5 oC.

3. Jlns 5KUJIOTO MUKpOpaioHa ONpeNeluTe CyMMAapHBIH pacxos
TEIJIOHOCHUTENST Ha CHUCTEMBbl OTOIUICHHMS M BEHTHJISILIUH, KI/d,
eCII MaKcHMallbHasi Harpy3ka Ha CHCTEMBbI OTOIUIEHUST Qo =
12000 Bt, makcuMaibHas Harpyska Ha CHCTEMBl BEHTHIIIIUU
Qy® = 4000 BT, Temneparypa mogaromero TerwioHocutens 130
0C, remneparypa oopatHoro teruionocureist 70 oC.

4. OnpenenuTh pacdeTHbIE PacXoAbl TEIUIOTHl Ha OTOIUICHHE,
BEHTWIALMIO M Tropsdee BoOJOCHaO)XXeHHe palioHa Topoja,
BKIIFOUAIOIIETO IIIeCTh KBapTaJoB. PacueTHas TemIiepaTypa
Hapy>XKHOTO Bo3ayxa tH = —34°C.
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5. OnpenenuTs pacueTHYIO Harpy3Ky OTOIUICHHs Ul TEMIOBOTO
ITyHKTa, K KOTOPOMY IIPUCOEIMHEHBI 8 JKWIIBIX 3[[aHUi ¢ 00ImmM
HapyxHbIM o0beMoM 110 000 M3 u OonbHMIIA C HAPYKHBIM
oobemMom 16000 M3 . PacuerHas Temmeparypa Hapy)KHOTO
Bo3ayxa tH = —34°C. PacueTHas BHyTpEeHHss TeMIEpaTypa KUIbIX
snanuii 21°C, a 6onpauLb 20°C.

6. BrIOpaTh cxeMy NPHUCOEAMHEHHS] OTONHTENIFHBIX yCTaHOBOK
abOHEeHTa 3 K TeIIoceTH




7. Omnpemenuth OuaMeTp 2 ydJacTKa pacueTHOH CeTH
TEIUIONPOBOJOB BOJASHOW CETH, CXEMa KOTOpPOM MpuBeAeHA
Hmwke. Ha yuactke gepes 100 M ycranoBnensl I1-oOpasHbie
KoMIieHcaTopel. CpenHue TOTEpH MAABICHHS COCTaBIAIOT 7
MM/M.
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IIpumep TeMbI KypCcOBOI0 NPOEKTa

1. IlpoekT cucTtembl TEIUIOCHAOXKEHHE >KWIOTO paioHa Uit
KIMMaTHIeCKUX yclaoBud ropoma YemssOmnck. Pacuernas
remmeparypa  cereBod  Bogel  150-70  oC.  Cucrema
TETIOCHA0KEHHS 3aKphITasl.

CxeMa reHIUIaHa paifoHa mpuiaraercs.

—0

ITpumep 3agaHns IO TEME KypCOBOTO MPOEKTA:

1. CocTaBUTH MAaCIOPT MUKPOPAHOHOB

2. ITocTpouThb O3Bl CHIIBI U TIOBTOPSIEMOCTH BETPOB.

3. OOocHOBaTh BBHIOOp MECTa PpACIIOJOXKEHUS HCTOYHHKA
TeTIIOCHAOXKEHUSL.

4. OmpenenuTs pacyeTHbIE TEIJIOBBIE HArPY3KH CHCTEMBI
TeTIIOCHAOXKEHUSL.

5. IlocTpouTh M IPOBECTH aHAJIM3 IOJOBOrO rpaduka pacxona
[TETUIOTHI.

6. Omnpenenuth pacxolbl TEIUIOHOCUTENSI ISl KaKIOTO
IMHUKpOpanoHa.

7. Pa3paboTaTh pac4eTHYIO CXeMY TEIJIOBOW CETH.

8. BBIOMTHAUTE THAPABIMYECKUHA PacyeT TEIIIOBOM CETH.

9. ITocTpouTh MHE30METPHUIECKU IpaK TETIIIOBOI CETH.

9. BplmomHMTH pacyeT y4yacTKka  TEIUIONPOBOJA Ha
KOMITEHCAIIMIO TEMIEPAaTyPHBIX JeopManuii.

10. BbInomHUTh pacueT TEIUIOBOM H30MSLMU  Y4acTKa
[Tpy0OIPOBOIOB TEIJIOBOH CETH




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

[Ipomexyrounas arrectanus no aucuuiuinHe «LleHTpanu3oBaHHOe TeruiocHaOXKeHue» Ha S
Kypce BKIIOYAeT TEOPETHUSCKHUE BOIIPOCHI, TO3BOJISIFOIINE OLICHUTh YPOBEHBb YCBOCHHSI 00yJatOIIUMUCS
3nanuid. IlpoBoautcs B ¢opme 3auerta. [IpomexxkyTouHass arrecranus 3a S5 Kypc BKIIIOYAET
TEOPETUYECKHE BOMPOCHl M TPAKTHYECKHUE 3aJaHMsI, BBISIBISIONINE CTENECHb CHOPMUPOBAHHOCTU
YMEHHMH U BIAJCHUI, TPOBOAUTCA B (popMme dk3amMeHa U B (popme BBIOJHEHHUS M 3aIIUTHI KypCOBOIO
MIPOEKTA.

DK3aMeH 10 JaHHOW JUCHMILTUHE MPOBOIUTCS B YCTHOM (popMe MO HK3aMEHALIMOHHBIM OHIIeTaMm,
KQXK/JIbIN U3 KOTOPBIX BKIIOUAET 2 TEOPETHUECKUX BOMPOCA M OJJHO MPAKTUUECKOE 3aJaHHE.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

— Ha OICHKY «3a4YTeH0» — OOyYaloIIUiCsI JIEMOHCTPUPYET JOCTATOYHBIN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMsI, YMEHUSI OCBOCHBI HEe MeHee 4eM Ha 50%, HO
JIOTIYCKAIOTCs HEe3HAYUTENbHbIE OMMUOKH, HETOYHOCTH, 3aTPyIHEHUS MIPU aHATUTUYECKUX OMEpalusiX,
NepeHOCe 3HAHUW U YMEHHUI Ha HOBBIE, HECTAHAAPTHHIC CUTYAIIHH.

— Ha OICHKY «He 3a4TeHO» — OOydyarouuiics aeMoHCTpupyeT 3HaHus He Oomee 40%
TEOPETUYECKOT0  MaTepuaja, JOMyCKaeT CYyNISCTBEHHBIC OIMMOKH, HE MOXKET II0Ka3aTh
MHTEIJICKTya IbHbIe HABBIKU PELICHUS MPOCTHIX 33/1a4.

IToka3arenn u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OULEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCKoe M IIyOOKoe 3HaHHE y4eOHOTO
MaTepuaia, CBOOOIHO BBITIOTHSAET MPAKTHUECKUE 3a/1aHHUs, CBOOOTHO ONEPUPYET 3HAHUSMU, YMEHUSIMH,
NPUMEHSET UX B CUTYalUsAX ITOBBIIICHHON CI0KHOCTH.

— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JOIMyCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHMs NpPH aHATUTHYECKUX OIepalusx, HepeHoce
3HAaHUH ¥ yMEHUI Ha HOBbIE, HECTAH/IAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETECHIMA: B XOJ€ KOHTPOJBHBIX MEPONPHATHH IOMyCKaIOTCsS
OLLIMOKH, MPOSIBIIAETCS OTCYTCTBHE OT/JENBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00y4JarOIINUNACS UCIBITHIBAET
3HAYUTEIbHBIC 3aTPYAHEHUS NP OTIEPHUPOBAHNYU 3HAHUSMHU M YMEHHSIMH NIPU MX TIEPEHOCE HAa HOBBIE
CUTYallHH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6omnee 20% TeEOpeTHUECKOr0 MaTepualia, JONyCKAaeT CYIIECTBEHHbIE OLIMOKHM, HE MOXKET I0Ka3aTh
MHTEJUIEKTYa IbHBIE HAaBBIKU PEIICHHS MPOCTHIX 3ajad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAHUs Ha
YPOBHE BOCIIPOU3BEICHUS M OOBSICHEHUS WH(POpPMAIMK, HE MOXKET IOKa3aTh WHTEIUICKTyaJbHBIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.

KypcoBoil IpoeKT BINOIHIETCA MO PyKOBOJICTBOM IPENO1aBATENs], B IPOLIECCE €r0 HATMCAHUS
oOyJaromuiicsi pa3BUBaeT HAaBBIKM K MPOEKTHON paloTe, 3aKkperuisisi U OJHOBPEMEHHO pacIIUpsis
3HaHUS, MOJYYEHHbIE NMPU M3Y4YeHUH Kypca. [Ipu BBIMOJHEHMHM KYpCOBOTO INMPOEKTa O0y4aroIuiics
JOJKEH T0Ka3aTh CBOE yMEHHE paboTaTh C HOPMATHBHBIM MaTepUaioM U JAPYTUMHU JUTEpaTypHBIMU
UCTOYHHUKAMH, a TaK)K€ BO3MOXKHOCTh CHCTEMAaTH3MpPOBATh M aHAJIM3UPOBATh rpado-aHaATUTHYECKUN
MaTepHall U CaMOCTOSTENIBHO TBOPYECKH €0 OCMBICIIUBATh.

B npomecce HammcaHuss KypcoBOTO TPOEKTa OOydYaroIIuiicst JOJDKEH pa3o0paThCcs B
TEOPETUYECKUX BOIMpOcax H30paHHOM TEMblI, CAMOCTOATEIHHO MPOAHAIM3UPOBATh NPAKTUUYECKUI
MaTepHal, pa3o0paTh 1 000CHOBATH MPAKTHUYECKHUE MPETIOKEHUS.



IToxa3aTenn U KPpUTEPHH OLICHNBAHUSI KYPCOBOI'0 IPOEKTA:

— Ha OLEHKY «OTJMYHO» (5 OaloB) — MPOEKT BBIIOJHEH B COOTBETCTBUM C 3aJaHHUEM,
o0yyaroIuiicsl MOKa3blBae€T BBICOKUN YpOBEHb 3HAHMM HE TOJBKO HAa YPOBHE BOCIIPOU3BEICHHS M
00BsiICHeHUs! HH(POPMAIIUH, HO U MHTEIJUIEKTYaJIbHbIE HABBIKM PEIICHUs TPOOJIeM U 3a7a4, HaX 0K ACHUS
YHUKAJIbHBIX OTBETOB K POOJIEMaM, OLIEHKH U BBIHECEHUSI KPUTHUUYECKHUX CYKJICHHIA;

— Ha OLIEHKY «Xopomo» (4 Oamia) — MPOEKT BBHINOJHEH B COOTBETCTBUU C 3aJaHUEM,
o0yyaroIuiicsl IOKa3bIBa€T 3HAHMS HE TOJBKO HA YPOBHE BOCIHPOM3BEAEHUS M OOBSICHEHUS
UH(OPMALINH, HO U MHTEJJICKTYaIbHbIC HABBIKU PELICHUs Po0IeM U 33/1a4, HaXOXKJICHNUS YHUKAIbHBIX
OTBETOB K IIpo0JieMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJIBHO» (3 Oaia) — IPOEKT BHIIIOJHEH B COOTBETCTBUH C 3aJJaHUEM,
oOyyaroIuiicss IMOKa3blBae€T 3HAHUS HAa YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS HHpOpMaluy,
MHTEJIJIEKTYaJIbHbIE HABBIKU PELIEHUS IPOCTHIX 3a/1ay;

— Ha OLEHKY «HeyJ0BJIeTBOPHUTEIbHO» (2 Oaia) — 3aJaHue MNPENnoJaBaTels BHIIOJIHEHO
YaCTUYHO, B MTPOIECCE 3ALIUTHI MPOEKTA 00YUAIOIIUICS TOMYCKAaeT CyIIeCTBEHHbIE OITHMOKH, HE MOKET
IOKa3aTh UHTEJUIEKTYaIbHbIC HABBIKU PEILIEHHs TOCTABICHHOM 3a1auu.

— Ha OLCHKY «HeYyJAOBJIeTBOpPUTeNbHO» (1 Oami) — 3anaHue mpenojaBaTelis BBIIOJIHEHO
YaCTUYHO, 00Yy4YaroLINiics HE MOXKET BOCHPOU3BECTH M OOBACHUTH COJAEP)KaHUE, HE MOXKET I0Ka3aTh
MHTEJIJIEKTyaJIbHbIE HABbIKU PELICHUS MOCTAaBICHHOM 3aauu.



