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PaGouwast mporpamma cocrapiena Ha ocHoBe @I'OC BO - GakanaBpuaT 110 HaIlpaBICHUIO
noxarorosku 08.03.01 CrpourenserBo (npukaz Munodprayku Pocenn ot 31.05.2017 r. No 481)

PaGouyast mporpaMma paccMOTpeHa W 0J00peHa Ha 3acelJaHuH Kadeapbl YIpaBieHHs
HE/IBHKHMOCTBIO M HH)KEHEPHBIX CHCTEM

16.02.2021, mpoToxo Ne 6 %/
3aB. kadenpoit 7 10.A. Mopesa
Pa6ouas nporpamma o06pena meroauueckoit komuccueit UCAul,~7
01.03.2021 r. mpoTokon Ne 4 > /Z
IIpeacenarens ‘ O.C. Jlorynosa
Pa6ouast mporpamma coctaBneHa: %’ S
joueHT kadenpsl YHuMC, kana. TexH. HayK F AP 10.A. Mopesa
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Penensenr:
Texuuueckuii nupexrop OO0 "METAM" , kaHx. TeXH. HayK

I".A. [TaBoBa
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YTPaBICHUS HEIBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3aceaHuu Kapeapsl YIPaBICHUS HEABUKUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Iporokom or 20 . Ne

3aB. kadeapoii IO.AK/IopeBa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kapeapsl Y IPaBICHUS HEABUKHUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl YTPaBICHUS HEABHMKMMOCTBIO U HH)KCHEPHBIX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii HO.A. Mopea




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.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

I'enepatopsl Temna

Otomnnenue

WNnxeHepHble CUCTEMBI U 000py10BaHUE 3JaHUI

MexaHuKa ®KHUAKOCTH U ra3a C OCHOBaMU TUAPABIUKU

Teopernueckne  OCHOBBI ~ TEIUIOTEXHMKH  (TEXHHYECKass  TEPMOAMHAMHKA U
TEIJIOMaccoOOMEH )

CrpourenbHas (pusnka

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUH TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] AUCIUILITNH/TIPAKTHK:

[ToaroroBka K mpoiierype 3allrThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToxroToBka K caue u caaya rocyAapCTBEHHOTO IK3aMeHa

OCHOBBI TEOPUHU HAJIEKHOCTU UHKEHEPHBIX CUCTEM

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pe3ynbrate ocBoeHus AUCUUILINHBI (MOays1) «LleHTpann3oBaHHOE TEMIOCHAOKEHUE
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[1K-4 CriocoOeH BBIMOJHATH CHEIUATBHBIE PACUETHI, MOATOTOBUTH IMPOCKTHYI0 U PabOUyIO
JOKYMEHTAITUIO TI0 OTAENIBHBIM y3JIaM U dJIEMEHTaM, 0 TUTaHaM U PO UIISIM TETIIOBBIX ceTei

I1K-4.1 BrInonHsgeT crienuaibHbIe PAaCUYCTEI 110 TCIIJIOBLIM CCTAM

I1K-4.2 Brinonzser paGoThl O MPOEKTUPOBAHHIO TEIIOBBIX CETEH U UX 3JIEMEHTOB




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

YUCJIC:

— KOHTaKkTHas padorta — 114,9 akan. yacos:
—aynuropHas — 109 akan. 9acos;
— BHeayuTopHas — 5,9 akaJ1. 4acos;

— caMocCTosTeNbHAs paboTa — 65,4 aka. 4yacos;
— B (hopme mpakTHyeckoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTalluu - 3a4€T C OLIEHKOU, KypCOBOH MPOEKT, IK3aMeH

AynutopHast ) =
o | vonraxTHAs pabora E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S . p Kon
S 3 © | caMOCTOSITENBHO! | YCIIEBaeMOCTH U
JUCLUTUTAHBI 3 [ . | KoMIIeTeHIUI
O 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpakt. | 3 &
Tlex. z'g aTTecTaluuu
3aH. 3aH. QO &
1. Pazgen 1. OGmue noHSATHA O
CHCTEMaX TEIUIOCHAOKEHHUS
11 Bsenenue.
M ITouck
Haznauenue, ctpykrypa u .
JIOTIOJTHUTENIEHOM
OCHOBHBIC
UH(}OPMAIHH T10
(yHKIMOHABHBIE  3BEHbBS .
3aJaHHOH TeMe
CH-CTEMBI
(pabota ¢
HEHTPATH30BaHHOTO
oubnuorpagpuyec N
TEIUIOCHA0XKEHUSI. 1 YcTHBIi onpoc
KAM MaTepuallaMH,
[IprHUMTIHATBHBIE  CXEMBI
CIIPaBOYHHKAMH,
TMPUTOTOBJICHUSL u
KaTaJoraMH,
TpaHCcIopTa
CIIOBapsIMH,
TEIUIOHOCUTEJIS.
SHIUKJIONEUSAMH
Knaccupukanus  cucrem )
TETIIOCHAOKEHUSL. '
ITouck
7 JIOTIOJTHUTENILHOM
1.2 HcrouHuku Tera. UH(OpMAIH 1O
Pa3nenpHbIin " 3aJJaHHOU TeMe
KOMOMHHPOBaHHBII (pabora ¢
Croco0bl BBIPa0OTKH 6ubnuorpaguaec .
. P 1 3 pag VYcTHbli onpoc
TCIIJIOBOU OHCPTUH. KUM MaTepuajaMu,
Kparkas ucropust pa3BuTHs CIIPaBOYHHKAMH,
cUCTEM LEHTPAILHOTO KaTaJoraMH,
TEIIOCHA0KEHHS CIIOBapsIMH,
OHIUKIONIC AUSIMHU
13 XapaKTepUCTUKH
OCHOBHBIX CamocTosTenbHOe
TerioHocurenen. Ilaposeie 1 2 3 |u3ydenue yueOHOM| VYcTHBII onpoc
U BOASHBIE  CHCTEMBIL JUTEPATYPHI
Br160p TemnoHocHTENs
Wroro no pazaeny 3 2 6

BOJIOCHAOKEHUS

2. Paznen 2. CucteMsl Topsidero




21 Knaccudukauus
CHUCTEM rOpsTIero
BOJIOCHA0KEHHS.

KOHCTpYKTHBHOE pellIcHUE
CHCTEM rOpsiYero
BOJIOCHA0KEHHUS U 001acTH
MPUMECHEHUS]  Pa3IMYHBIX

Ioaroroska k
1a00paTOpHOMY
3aHATUIO

JlabopaTopHas
paboTa

2.2  Pacuer  pacxomoB
TEIJIOTHl U TEIUIOHOCHUTEJIS
Ha ropsiace
BojocHaOxenue. [ 'paduku
pacxolloB TOps!YEH BOJIBL
AKKyMyIHpOBaHHE
TETIOBOM JHEPTHH.
ITon6op

CaMocCTosTenbHO
U3yucHHe y4eOHOMH
JIUTEPATYPHI

VYerHbit onpoc

2.3 VYcTpoWCTBO,THIIBI U
KOHCTPYKIHH
BOJOIOOrPEBATEICH.
Meronpt pacuera u
monbopa. ObGopynoBaHue
aOOHEHTCKOro BBOJIA:
BOJIOMEPBI, HACOCKL.

221

KonrtponbHas
pabota AKP Nel

Jla6opaTtopHast
pabora

Hroro no pazneny

5121

17

3. Pasgen 3. AOGOHEHTCKHUE

BBOJIbI 1 TCIUIOBBIC ITYHKTGI

3.1 TTousTHE aOOHEHTCKOTO
BBOJIa ¥ TEIUIOBOTI'O MTyHKTA.
3aBucuMas U HE3aBUCHMas
CXEMBI MPUCOCTMHEHUS
morpeduTeneil  TEIIoBOH
SHEPIrUu. OcHoOBHOE
obopynoBanue,
TpUMEHIEMOe JUIsL
MPUCOETHMHEHUS
notpedurenei.
ABTOMATHKA TETIOBBIX

421

2/1,41

ITogroroBska k
1a00paTOpHOMY
3aHATHIO

JlaGopaTtopHast
pabora

3.2 Kommnonoska
00OpyIOBaHHSI  TEIUIOBBIX
ITyHKTOB. OcHoBHbIE
CXEMBI KOMITOHOBKH
000pyIOBaHHUS  TETUIOBBIX
NYHKTOB B JBYXTPYOHBIX
BOOSHBIX CHUCTEMaAX
TETIOCHAOKEHHS
(mocnenoBarenbHasi,
napaJuieNibHasl,

221

IloaroroBka k
nabopaToOpHOMY
3aHSITHIO

JlaGopaTtopHast
pabora

Wroro no pazneny

821

4/3,41

10

4, Pasgen 4. Bugsl U cXeMEI

TEIJIOBBIX CETEH

4.1 BopasHele CHCTEMBI
TEIIOCHAOKEHHS.
3aKkpbITBIC U OTKpBITHIC
TETIOBBIE CETH.
OpHOTpYOHBIC u
MHOTOTPYOHBIE CETH.
OCHOBHBIC TNPEUMYILECTBA
A HEJOCTaTKH, 00yacTu
MIPUMEHEHHUSI.

2/21

ITogroroBka k
1ab0paTOpHOMY
3aHATHIO

JlabopaTtopHast
pabota

4.2 TlapoBsle TEIIOBEHIC
ceru. CeTu ¢ BO3BpaTOM U
0e3 Bo3BpaTa KOH/CHCATa

TTouck
JIOTIOJTHUTEIILHOM
“HGOPMALIUH T10
3aJJaHHOU

VYcrHblii onpoc




4.3 CXeMBl  TEIUIOBBIX
CeTen. Tynuxosele,
aNaIbHO-KOJBLEBBIE U KonTponbHas N
pan a 1 1/11 4 p YcTHbIi onpoc
KOJIBLIEBBIE CETH. pabota AKP Ne2
OCHOBHBIE OCOOEHHOCTH H
001aCTH IPUMEHEHUSI.
HWroro mo pasueny 5 2 3/31 10
5. Pasnen 5. KoncrpyuposaHue
TEIUIOBBIX ceTel
5.1 BeiOop THHA M MecTa
IloaroroBka k
PAacIIoNIOKEeHNUsI HCTOYHHUKA .
1 221 5 MIPAKTHYECKOMY YcTHbIi onpoc
TETJIOCHA0KEHHSL.
3aHATHIO
ITocTpoeHne po3sl BETPOB
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJJaHHON TeMe
52  Beibop criocobal 7
NPOKIaJKH W TPacchl (padora c
9 oubmmorpadyec .
TemaoBoM cetu. Bwibop 1 2/21 5 pag VYcTHBIi onpoc
KM MaTepuallaMH,
CXEMBI MPUCOETHHEHUS
CIPaBOYHHKAMH,
abOHEHTOB
KaTaJoramMH,
CIIOBapsMH,
SHIUKJIONEIUSAMH
HWroro no pazneny 2 4/41 10
Hroro 3a cemectp 18 | 182U [18/12,411| 53 320
6. Pazmen 6. TemnoBele
Harpy3Ku CHCTEM
ITouck
JIOIOIHUATEILHOMN
6.1 Harpyska cucrem UH(}OPMAIHH 10
OTOIUICHHS, TOpSTIEro 3aJlaHHOH TeMe
BOJIOCHAOXKEHUSI " (pabota ¢
BeHTWIsILMK. CyMMapHbIe 6ubnuorpaguaec o
1 Y P 15 4/2,21 1 padp VerHbIl onpoc
pacxopl TEIUIOTHI B KAM MaTepualiaMH,
cHcTeMax CIIPaBOYHHKAMH,
TeriocHa0XeHus. MeTobl KaTaJoramMH,
pacuera CIIOBapsIMH,
8 SHIUKJIONETUSAMH
IToaroroBka k
MPaKTHYECKOM
6.2 TonoBsoit rpadux P 3aHATHIO Y Kontpouh
) p 1,5 421 1 ) BBITIOJTHEHUSI
pacxojia TeIIoThl Brinmonnenue
KYpPCOBOTO IPOEKTa
KYpCOBOTO
MPOEKTa
6.3 BpIOop TeroHOCHTENs IoaroroBka K
U OIpeNeIeHNe PacUYeTHBIX 1 2 1 MPAKTHYECKOMY VYerHbIi onpoc
PacxoJOB TEIIOHOCHTEIIS. 3aHITHIO
HWroro no pazpeny 4 10/421 ] 3
7. Pazpmen 7. I'mppaBnuueckuit
pacdeT M TUAPaBINYECKHA
PEIKUM TEIUIOBOM CETH
7.1 3Bamaunm U METOJMKA
TUPABIMYECKOro pacyeral 8 1 VYcTHBIH onpoc

TCIIJIOBBIX

TYIHUKOBBIX




7.2 TlpenBaputenbHbId U

OKOHYAaTEJIbHBII STarbl IonroroBka Kontpons
TUIPABIMYECKOTO pacueTa. 421 TIPaKTHIECKOMY BBITIOJTHEHHSI
CripaBouHbIe JaHHBIE IS 3aHATHIO KypCOBOTO IPOEKTa
pacuera
IloaroroBka k
7.3 [Tse30MeTpuyecKuit MIPAKTHYECKOMY Kontpons
rpaguk. OCHOBHBIC JIUHUU 421 1 3aHATHIO. BBINOJIHEHHS
U UX OCTPOCHHE. KonTponbHast  |KypcoBOTo mpoekrta
pabota AKP Ne3
7.4 OcHOBHBIC IpaBUIIa
CO3JIaHUS
THAPABIMYECKOTO PEKIMA Brimonaenne
paboter ceru. IlpuBszka 2 1 KypCOBOTO VYeTHBIN onpoc
ITbE30METPHIECKOTO IIpOeKTa
rpaduka OTHOCHUTEIILHO
penbeda MECTHOCTH
HUroro no pazaeny 10/41 2
8. Pazmen 8. KoHcTpykTHBHBIE
3JIeMEHTHl ¥ 00OpyIOBaHHE
TEIUIOBBIX CeTel
ITouck
JIOIOIHUATEILHOMN
UH(pOpMAIH 1O
8.1  OcHOBHBIC  BH[IBI Gop "
3aJaHHOH TeMe
3JIEMEHTOB TEIUIOBBIX
. (pabota ¢
ceTen. OcHOBHbIE .
0,5 | oubnuorpaduuec | YcTHBII onpoc
TIOJIOKEHUS pacuera
N KAM MaTepuallaMH,
JJIEMEHTOB TEIUIOBOM ceTh
CIPaBOYHHKAMH,
Ha MPOYHOCTh
KaTaJoramMH,
CIIOBapsMH,
SHUUKIIONIEIUSAMH )
8.2  TpyOGompoBombl u
- pI};H.IaflI)I/I SATIODHAS CaMocCTOsITENBLHOE
PETYIpY P 0,5 |u3yuenue yueOHOW| VYCTHBII ompoc
apmarypa, mnpumeHsiemas| 8
JUTEPATYpPBI
Ha TEIUIOBBIX CETIX
8.3 TTonBmxHBIC u
HETOJBIDKHEIE OTIOPHI
TEILIONPOBOIOB CamocrosTenbHoe
P ’ 2/11 1 |usyueHue y4eOHOH| VYCTHBIH onpoc
Hasnauenue,
JIUTEPATYPHI
KOHCTPYKIUH. Pacuer
PaCCTOsIHUI MEXKIY OIopa
8.4 Kommnencanus
TEMIIepaTypHbIX
p yup Brinmonnenue
YIUTMHEHUH
TDYGOMPOBOIOE OGue KYpCOBOTO Konrponn
pyborp ’ 4/11 1 HpPOEKTA. BBINOJIHEHHS
TIOJIOKEHUSL. OcHOBHEBIE
— M KOHCTpYKLHH KonTtponbHas |KypcoBoro mpoekra
py pabota AKP Ne4
KOMIIeHcaTopoB.  Pacuer
ra0apuTHBIX pa3MepoB
Hroro no paspeny 6/21 3
9. Pasgen 9. Bopeba ¢
TEIUIOBBIMH MTOTEPSIMHU
9.1 OCHOBHBIE BHJIBI
TETIOBBIX HOTEPh B
cucremMax
CaMmocrosTensHoe
TETJIOCHA0KEHUSL. o N
8 1 |uzyuenue y4eOHOIH| YCTHBIN ompoc
Tepmuueckoe
JUTEPATYPbI
CONPOTHUBIICHUE

TpyOOIPOBOJIOB M TPYHTA.
TemnoBoi OajaHc




9.2 Bupmsl U KOHCTPYKIIHU
TEMJI0BO’ U30JIALUH.
OcCHOBHBIC TpeOOBaHUA H

TTouck
JIOTOIHUATEIBLHOMN
UHPOPMALIUH T10
3aJJaHHOU TeMe

. (pabora ¢
CBOICTBa
1 1 | 6ubnuorpaduuec | KoHncynpramus
TETIOM30JITLIHOHHBIX
KM MaTepuaaaMu,
MaTepuaIoB MPUMEHSIEMBIX
CIPaBOYHHUKAMH,
JUTSt U30JISALHN
KaTaJjora-My,
TEIJIONPOBOIOB
CIIOBapsIMH,
SHIUKJIONEANSIMH )
9.3 TermoTeXxHuIeCKUi
acueT  TpyOOIpPOBOOB. Kontpons
pH PIBEZ[GHHOpey port Boimonsene anongeﬂns{
P 2 5/31 1 KYpCOBOTO
TEPMHUYECKOE TDoeKTa Kyp-COBOTO
compoTtuBieHue.  Pacuer p TPOEKTa
MHUHUMAJIBGHO JIONYCTUMOM
HWroro no pazneny 4 5/31 3
10. Pa3gen 10. PerymupoBanue
OTIYCKa TEIUIOTHl B CHCTEMax
TEIIOCHAOXKEHHUS
ITouck
JIOTIOJTHUTEIbHON
10.1 Henu perynupoBaHus
UHPOPMALIUH T10
OTITyCKa TETIIOTHI B .
3aJIJaHHOH TeMe
TETIOBBIX CeTsIX.
(pabota ¢
OCHOBHBIE BUJIBI H METOJBI
. 6ubnuorpagpuiec
perylIupoBaHUs TEIUIOBOU 2 0,4 Koncynpranus
KAM MaTepuaiaMmy,
HaTrpy3KH. OcHoBHOE
aBHEHHE PEryJupoBaHus| 8 CIPABOHMHKAMH,
?()) OJIHO ozI:Hoi“lI }E)ar 3Ke KaraJloraM,
p Harpy CIIOBapsIMH,
JUTSL BOJISTHBIX CeTei
SHIUKIIOTIE TUSIMHU
10.2 TemmnepaTypHbIi
patyp CamocTosTenpHOe KonTpoas
rpaguk  peryaupoBaHHS. -
1 2 1 |u3yuenue yueOHOI BBINOJIHEHUS
OCHOBHBIE JIMHHUH, ITPUMEP
JHUTEPATypbl  |KYpCOBOTO MPOEKTa
MOCTPOCHUS "
HWroro no pazaeny 3 2 1,4
Hroro 3a cemectp 22 33/13,21] 12,4 DK3aMEH, KIT
3a4eT ¢ OIICHKOMH,
51/25,6 o
Hroro nmo qucIumnHe 40 | 1821 " 65,4 KYpCOBO# MPOEKT,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/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 oOyyeHun 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 OO0BSICHUTEIbHO-ULTIOCTPATUBHBIX
METO/I0B 00y4YECHUS1).

@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 O0OBEKTaMH, AKCIEPUMEHTATbHAsI paboTa ¢ aHaJOTOBBIMH MOJCISIMU
pe-aJbHBIX 0OBEKTOB.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOTO IMpolecca,
KOTOpasi MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaITUH JIUIS CTUMYJTUPOBAHUS aKTUBHOW MTO3HABATEILHOM 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 3aanus. [IpoekT mpenoaraeT COBMECTHYIO YIeOHO-TIO3HABATEILHYIO JISATEIIBHOCTh
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
MpeJnoiaraeT 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
MIPOCIICIKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH.

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

®opMBI YIEOHBIX 3aHATHA C HCIIOJIH30BAaHHUEM HH(POPMAITMOHHO-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. KynunoB A. A. OCHOBBI IEHTPAJIM30BAaHHOTO TEIUIOCHAOKEHUS: yueOHOe ocodue / A.
A. Kynunos, C. K. 3uranmmuna. - 2-e u3f., nepepad. u mgom. - Mocksa: HULl UH®PA-M, 2015. -
176 c.- URL: http://znanium.com/bookread2.php?book=520046 (xara ooparenus 18.09.2020). —

TEKCT: 3JICKTPOHHBIN.

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Boponun, A.W. llentpanu3zoBanHoe TeruiocHabkeHue: yueObHoe mocodue / A.W.
Boponun, /[I.B. Ab6opues, JL.B. ®omymenko, A.A. Illarpoea — CraBpomnoib
CeBepo-KaBkasckuii  denepanbubiii  yHuBepcuter, 2018. - 247 c¢. - URL:
https://book.ru/book/930808 (nara oopamierust 18.09.2020). — TekcT: 3IEKTPOHHBIH.

2. Ockoinkos, C. B. Pacyer crcrembl TeII0CHA0OKEHHS TPOMBIILICHHO-KUJIOTO PETHOHA |
yuebnoe mocodue / C. B. Ockonkos, E. b. Aranuros ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues/1/1123
442/1264.pdf&view=true (mara oOpamenus: 11.09.2020). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

3 Hosocernoga, FO. H. TermocHabxeHue ¢ OCHOBaMH TEIJIOTEXHUKH © yaeOHOe mocobue /
1O. H. HoBocemnoga, 1O. A. Mopesa. - Marautoropck : MI'TY, 2014. - 86 c. : ui1., Ta0JI., CXEMBI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1107.pdf&show=dcatalogues/1/1120
321/1107.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooOsekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Crapkosa, JI. I'. llenTpanu3zoBanHoe TeruiocHabxkeHue. KypcoBoe mpoeKTHpoBaHHE :
yuebHoe mocodue / JI. I'. Crapkosa, }O. A. Mopega, JI. 1. Kopotkosa ; MI'TVY. - Marauroropck :
[MI'TVY], 2017. - 50 c. : uil., TalI., CXEMBl, rpad. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3452.pdf&show=dcatalogues/1/1514
271/3452.pdf&view=true (mara obpamenus: 14.05.2020). - Makpoobbekr. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

B) MeTtoauyeckue ykazanus:

1. Crapkosa, JI. I'. TermocHaOxeHue paifoHa ropoa : yueOHO-MeToquueckoe nocoodue /
JI. T'. Crapkosa, FO. A. Mopesa, JI. 1. KopoTkoBa ; MI'TY. - Marautorpck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3294.pdf&show=dcatalogues/1/1137
677/3294.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeieHus 1ocTynHbI Takke Ha CD-ROM.

2. HoBocemnoga, 0. H. TennocHa0xeHre U BEHTUIISINS | y4eOHO-MeToarndecKoe mocodue
/ 1O. H. Hosocenosa, I'. H. Tpyouneiaa ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 snekTpoH.
OIIT. JIMCK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123
954/1434.pdf&view=true (mata ooOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus TocTynHbI Takke Ha CD-ROM.

3. Crapkosa, JL.I'. Pacder ckopocTHOro Bojomonorpesarens: mertoa. pekom. / JLI.
CrapxoBa, JI.B. I'punaesckas, 10.A. Tutosa; MarHUTOrOPCKUI I'OC. TEXHUYECKUI VH-T UM.



[''". HocoBa. — Maruutoropck: MI'TY um. I''I. HocoBa, 2003r. — 12 c.: un. — TekcT:
HETOCPEICTBEHHBIN.

4. CrapkoBa, JLI. TemmoBoi W TUAPABIMYECKUH pacdeT  IJIACTUHYATOrO
Bojonogorpesareis: meron. pexkom. / JLI. Crapkosa, JI.B. I'pumneBckas, FO.A. Mopesa;
Marnuroropckuii roc. rexuudeckuii yu-t uMm. I'.1M1. HocoBa. — Maruuroropck: MI'TVY um. I'.H.
Hocoga, 2006. — 24c.: mi1. - TekcT: HemocpeACTBEHHBIH.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaunmenoBanue .
1o Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Windows 7
Professional(mns  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [[-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional
7Zip CBOOOIHO PaCIpOCTPaHIEMOE 0OECCPOYHO
Bbpaysep Mozilla [cBoGoaHO pacmpocrpansiemoe
Fﬁ’e¥oxp 1O pactpoctp OeccpovHO
Bbpaysep Yandex [cBoGoaHO pacmpocTpaHsiemMoe 0OECCPOYHO
FAR Manager CBOOOHO pacIpoCTpaHIEMOe 0OecCpoYHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBanwue kypca Ccblika
Mexnynapoanas 6a3a CipaBOYHBIX H3JaHUHN TIO
BCEeM OTpacysiM 3HaHui SpringerReference
Mexnynaponnas 0aza Hay4HBIX MaTepHUajoB B
obsacTy  (U3WYECKUX HAyK W WHXKWUHUPHHTA

http://www.springer.com/references

http://materials.springer.com/

MexnyHapoanas KOJUJICKIIU S HAY4YHBIX -
JLYHApO H YRR pttn:/iwww.springerprotocols.com/
IIPOTOKOJIOB 110 Ppa3JIMYHbBIM OTpacjasAM 3HAaHWU
MexayHapoaHast 0aza TTOJTHOTEKCTOBBIX . .
JLYHApOIIA http://link.springer.com/
»KypHasI0B Springer Journals
MexnyHa; Hast aTUBHas u
CAAYHAPOIL pedep http://scopus.com
ITOJJHOTCKCTOBAs  CIIpaBOYHAas1 Oasza JAHHBIX
MexnyHaponHas HayKOMETPHUUIECKas

pedeparuBHas W MmojHOTEKCTOBas Oa3za manubix|http://webofscience.com
HayuHbIx n3aannii «Web of sciencey
DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.

http://magtu.ru:8085/marcweb?2/Default.asp

I".1. HocoBa

P 7| I .

occuiickas  TocynapcTsenmas — OMOMMOTEKA. ey rsl.rufru/dreaders/catalogues/
Katanoru

Uudopmanronnas cucremMa - EamHOEe OKHO

URL.: http://window.edu.ru/
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM

[Touckosas cuctema Akanemust Google (Google
Scholar)

URL.: https://scholar.google.ru/




HanmonansHas nH(}OpMaAITMOHHO-aHATUTUYECKAS URL:
cucreMa — POCCUICKUI MHIIEKC HAYYHOTO LIUTUPOBAHUS '
(PVIHIT)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIUIINHBI (MOLYJIf)

https://elibrary.ru/project_risc.asp

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

JlexuvoHHBIE ayaUTOpUU: MyJIbTUMEIUNHBIE CpEACTBA XPAHEHMS, IEepeAaun |
npeAcTaBieHus WHPOpPMAUUU (MHTEpAaKTUBHAs [OCKa B KOMIUIGKTE C TIPOEKTOPOM U
KOMIIBIOTEPOM); IEMOHCTPAIIMOHHBIE CTEH/IbI, TIAKAThI, HATJISAHBIE TOCOOUS.

[Tomemienust st caMoOCTOATENbHOM paboThl: [lepcoHambHBIE KOMIBIOTEPHI C MAKETOM
MS  Office, Bb-xomom B MHTepHeT W ¢ JOCTYIIOM B  3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpeay yHuBepcutera: IlepcoHarabHBIE KOMITBIOTEPHI C
nakerom MS Office, Bei-xomom B UHTEepHET © ¢ JOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

AyauTopun AJid NPaKTUYECKUX 3aHATUN, TPYNIOBBIX UHANBUAYAJIbHBIX KOHCYJIbTALUM,
TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTecTauuu: J|eMOHCTpallMOHHBIE CTEH/bI, IIAKATHI,
HarnsgHele  mocoOus; Crenn —TpeHaxep « LleHTpalbHBI TEIUIOBOM MYHKT JKUJIOTO
MUKpPOpPaoHa».

[Tomemenuss [ XpaHeHUs H OPOPUIAKTHUECKOrO OOCIYy)XKMBaHHUS y4eOHOIO
oOopynoBanus: lllkappl n cremiaxu g XpaHEeHUs Yy4eOHO-METOAMYECKON TOKYMEHTAllUH,
yueOHOro 00OpyIOBaHUS U y4eOHO-HATISAHBIX MOCOOHI; MHCTPYMEHTHI U 000pyIOBaHUE IS
00cITy)KMBaHUS



[Tpunoxenue 1

YueOHO-MeTOANYeCKOE o0ecTieYeHre CAMOCTOSITeILHOI padoThl 00y4yarouxcs

ITo JUCHUITIINHE «HeHTpaJ'II/IE}OBaHHOG TENI0CHA0KEHNE Y npeaAyCcCMOTpCHa ayIUTOPpHAsA H

BHEAYAUTOPHAs CAaMOCTOSITeNIbHAs paboTa 00yJaroImuXcs.
AynuTopHasi caMOCTOsTeNbHAsL Pad0Ta CTYACHTOB IPEIIoaracT peuieHHe KOHTPOJIbHBIX 33/1a4

Ha IIPAKTUYECKUX 3AHIATHUIX.
IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBIE padoThl (AKP):

AKP Nel «IlenTpasn3oBaHHble CHCTEMBbI TOPSYero BOJA0CHAOKEHUsD).
OxapakTepu3yiTe cxemy ropsuero BOJIOCHa0KEHUs:

a) 6)
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1 — noasionsA CTORMK; 2 — BOINYXOCOODHHK; § —

BepxuBil posnuB; 4 -— pasGOPHHA CTOAK; 5 — DUPKY+

auBus; B — HA ABHEH BOAO+
MPOBOAHOH BOAL

1 — nonoTenuecywutens; 2, 3 — noxpalomas # HUPKYASIUHOHHAA NHHHHK, 4 — CeK-
UHMOHHNI  BOAOHArpeBaTeNb; 5 — BOJAONPOBOL: 6 — UMDKYJSIHOBHBIE HACOC;
— BOAOMED

B)

SRR

1 — BOZONPOBOZHAA BOAA; 2 — CEKIMOHHBIA BOJOHArpPEBaTe]b; § — BepXHHE
GaK-aKKyMyJAATOP ¢ NONJABKOBbIM KPaHOM; 4 — K BOLOPa3sGOpHbIM NPHGO+
paMm; PT — peryasTop TeMnepaTypsl

AKP Ne2 «AboHeHTCKHE BBOALD

1. OxapakTepu3yiTe CXeMbl TPUCOCTUHEHHS] MECTHBIX CUCTEM
a) 6) r)
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2. OxapakTepu3yiTe cXemMbl IPUCOSTMHEHUS MECTHBIX CHCTEM TOPSIYero BOAOCHAOKEHUS
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AKP Ne3 «IIbe3oMeTprueckuii rpadpux»

1. BbiOpaTh cxeMy NpUCOEIMHEHUS! OTONMUTEIbHBIX YCTAHOBOK a0OHEHTA 5 K TEIJI0CETH

2. OnpenenuTb BO3MOKHOCTh BCKUITAHUS BOJIbI B TIOJIAIOIEM TPYOOIIPOBO/IE TEIJIOBOM CeTH
3. Onpenenuts HAMop CETEBOT0 HAacoca
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AKP Ne4 «I'napaBiauyeckuii pacueT TenJioBoii ceTm»

1. OnpenenuTh AMAMETPHI TEIJIONPOBOJOB BOJSHOM CETH, CXeMa KOTOpOH npuBeneHa Huxe. Ha
yuactkax uepe3 80-100 M ycranoBiensl [I-00pa3Hble KOMIIEHCATOPHI, pacrojlaraeMblii TIepernan
JaBJICHUI 10 BceX aDOHEHTOB o/IMHAKOB U paBeH 0,16 MITa.

6=5507 6,=3007/y 63=1007/4
/ 1,=500m / Ly=400m / L5=600M
- T oK —
A X

64=2007/4
L,=260M

65 =250TH
15=320M

BueaynutopHass camocrosiTenbHass paboTa OOY4YarOIIMXCSl OCYILECTBIISIETCS B BHUJE HM3YUYECHUS
JUTEPATYphl 1O COOTBETCTBYIOLIEMY pa3feldy ¢ MpopaOOTKON MaTepuaia; BBIIOJIHEHHUS KypCOBOIO
IIPOEKTA.

KypcoBoil mpoeKkT BbIMOJHSAETCS OOYyYalOIMMCS CaMOCTOSITENIBHO TMOJI  PYKOBOJICTBOM
npenojaBarens. [Ipy BHIOTHEHUH KypCOBOTO MPOEKTa 00yUarOHiics JOKEH MOKa3aTh CBOE YMEHUE



paboTate ¢ HOPMAaTUBHBIM MAaTepHAIOM W JPYTUMH JIUTEPATYPHBIMM MCTOYHHKAMH, a TaKkKe
BO3MO)KHOCTh CHCTEMAaTH3UPOBATh W AHAIN3UPOBATh (HAKTHUCCKHH MaTepHal W CaMOCTOSTEIBHO
TBOPYECKU €r0 OCMBICIINBATh.

B mHavane wu3ydeHWs IUCHUIUIMHBI MPENOAABaTeNb IpeIJiaraeT OOYYaroIMMCs Ha BBIOOD
nepeveHb TeM KypCOBBIX TPOoeKTOB. COBIaICHNE TEM KYPCOBBIX IIPOEKTOB Y CTYACHTOB OJJHON Y4eOHOMH
TPYIIBI HE IOMyCKaeTcs. Y TBEP)KICHUE TEM KyPCOBBIX ITPOEKTOB MTPOBOAUTCS €KETOAHO Ha 3aCeIaHUN
Kaeapsl.

[Tocie BEIOOpaA TEMBI penogaBaTeb GOPMYIHPYET 3aaHUE 10 KyPCOBON MPOETK U PEKOMEH/TYeT
nepevyeHb JHUTEPATyphl UL €€ BBINOJNHEHUS. VCKIIIOUUTENTbHO BaXKHBIM SIBJISIETCS MCIOJIB30BAHUE
UH(QOPMAIIMOHHBIX HCTOYHHKOB, a HMEHHO CHCTeMbl «VIHTepHeT», dYTO JacT BO3MOXHOCTh
oOyyaromumMcs 0oJiee MoJIHO U3JIOKUTh MaTepHall 0 BEIOPaHHOU UM TEME.

B mpormecce BBIMOJIHEHUS KypCcOBOTO IMPOEKTa OOydaromuiicss JODKEH pa3o0paThcs B
TEOPETUYECKUX BOMNPOCaX H30PAaHHOH TEMbI, CaMOCTOSITEIBHO MPOAHATU3UPOBATH MPAKTUUIECKUIH
Marepuall, pa3oopaTrb 1 000CHOBATH MIPAKTUYECKUE MPEATIOKECHUSL.

[IpenonaBatenb, NPOBEPUB MPOEKT, MOXKET BO3BPATUTh €€ Ui JOpaOOTKM BMECTe C
NUCbMEHHBIMU 3aMeyaHusIMU. CTYJeHT JOJKEH YCTPaHUTh IOJIYYEHHbIE 3aMEUaHUs B yCTaHOBIJICHHBIN
CPOK, TIOCJI€ YeT0 MPOEKT OKOHYATEIBHO OIICHUBACTCS.

KypcoBoii mpoekr gomken ObiTh odopmieH B coorBercTBUM ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, CoepKaHue, 00Iue MpaBuiia BHITOTHEHUS U 0()OPMIICHUS.

[IpumepHBIii IepedeHb TeM KYpCOBBIX IPOEKTOB M MPUMEp 3a/laHHs MPEJICTABICHBI B paszeie 7
«O1EeHOYHBIE CPEeNICTBA IS TPOBEACHUS IPOMEKYTOUHON aTTECTAIIUN.



[Ipunoxenue 2

OueHovHbIe CPeACTBA J1JIsl MPOBeIEeHUs MPOMEKYTOUYHOM aTTecTAMU

Kon
NHaukaTop 10CTHKEHHS
HHANKAT OueHovHbIe CPeACTBA
opa KOMIIeTeHITHH

[NIK-4: CrmocoOeH BHIIIONHATH CICMUANBHBIE PAacdeThl, HMOATOTOBUTH IMPOSKTHYI0 W PabOUYyl0 MIOKYMEHTAIHIO II0
OTZCJILHEIM y3JIaM ¥ DJIEMEHTaM, 10 IUIaHaM U MPOQUIISIM TEIJIOBBIX ceTei

[K-4.1 Bemonsser cnennanbHele pacueTsl | TeoperHueckue BOMPOCHI K 3a4eTy:

TI0 TETUIOBBIM CETSIM 1. Uto Takoe cucrema TeIIOCHA0KEeHUs ?

2.CTpyKTypa CHCTEM IIEHTPAITN30BAHHOTO TETIOCHAOKCHNSI.

3. [lepeunciure MOTpeOUTENEH CUCTEM TEIIOCHAOKCHHUS.

4. Kitaccugukauus norpeduTeeii cucteM TeIIOCHA0KEHUsL.

5. Metoabl ompeneneHUs] MOTPEOJICHHUST TEIUIOThI CUCTEMaMHU
OTOIUICHUS 31aHUM.

6.Metoapl ompeneneHuss NOTPeOIEHUs TEIUIOTHl CHUCTEMaMyu
BEHTHJISILIUY 3JaHUH .

7. OnpeneneHue moTpeOlIeHUs PacxXoAa TEIIOThl CHCTEMaMH
rOpSYero BOZOCHAOKEHUS 3aHui.

8.0mnpexnencHre MPOMYCKHOW CITOCOOHOCTH TETUIOBBIX CeTeH
(onpeneneHne cyMMapHBIX PacXoJ0B BOABI).

9. CmocoObl BBIpaOOTKH TeruioBOM d3Hepruu. [loHATHE
rerodukanui. OCHOBHBIC THUITBI HCTOYHUKOB TEILIOTHI.

10. Knaccudukarms CHUCTEM LEHTPATU30BAHHOTO
TeTIOCHA0KEHHUS.

11. 3akpbIThle BOASHBIE CUCTEMBI TeIUIOCHAOXKeHHUsI. OCHOBHBIE
BUIBI.

12. OTKpBITBIC BOJSIHBIE CHCTEMBI TeriocHa0xeHust. OCHOBHbIE
BUIBI.

13.Busbl TEIIIOHOCHUTENEN B TEIUIOBBIX CETSX.

14. OcHOBHEIE CBOWCTBA H BEIOOP TETUIOHOCUTETIA.

15. TpyObl, mpuMeHsIEMBIE IS TETUIOBBIX CETEH.

16. Apmarypa u o0opyaoBaHHE IPUMEHSEMbIE Ha TEIUIOBBIX
ceTsIX.

17. Ha3HaveHue ¥ THITBI HOABHXHBIX OIIOpP TPYOOIIPOBO/IOB.

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

19. KomneHcanus TeMnepaTypHbIX yATHHEHHH TpyOOTIpOBOIOB.
Knaccudukarys 1 KOMIIEHCaTOPOB.

20. ITpuaIMI paboThl U KOHCTPYKIIUH THOKUX KOMIIEHCATOPOB.
21. IIpuainn paboThl U KOHCTPYKILIMH OCEBBIX KOMIIEHCATOPOB.

Teoperuyeckue BONPOCHI K IK3aAMEHY:
1. IlpuHuMnuanbHash cXeMa CHCTEMbl LEHTPAIU30BAHHOIO
[TETUTOCHAOKCHHS
2. [ToTpeOuTenn TeTIOTH
3. Knaccugukarms CUCTEM LEHTPATU30BAHHOTO
[TerIoCHAOKEHUS
4. Buzpl 1 OCHOBHBIE XapaKTEPUCTHKH TEIUIOHOCUTEEH CHCTEM
IEHTPATU30BAHHOTO TETJIOCHAOXKEHUS
5. BHUIIbI ICTOYHUKOB TIEHTPATHN30BAHHOTO TETUIOCHAOKEHUS
6. TpaccupoBKa TEIUIOBBIX CETEH.
7. BrIOOp THIIa U MECTOPACIOIOKEHUS HUCTOYHHKA TEIUIOBOU
PHEPruu

8. O6opynosanue u HazHaueHne MTII n LITTI.

9. OmpeneneHue MOTPEOIICHUS TEIUIOTH CUCTEMaMK OTOILICHHUS
BIAHUH.

10. OmpeneneHue  MOTPEONCHHUS  TEIUIOTHI  CHCTEMaMU
BEHTHJISIITAN 30aHUI

11. Onpenenenrie MPOMyCKHOW CIOCOOHOCTH TEIIOBBIX CeTel
(ompeeneHre CyMMapHBIX PACX0I0B BOJIBI).

13.0CHOBBI W METOJIMKA THAPABIMYECKOTO pacueTa BOJSHBIX




[TeII0CeTeH.
14. TTpe3omeTpuuecknii rpaduk. OCHOBHBIC JTMHUN U TOUYKH.
15.I'uapaBnudecKuii peKuM TIPH IKCILTyaTalliy TETUIOBOU CETH.
(OCHOBHBIC TIOHSITHS.
16.Pacuer THOPAaBIMYECKUX pPEKHMOB TEIUIOBOM CETH C
MOMOIIIBIO XapaKTEPUCTHK CONIPOTUBIICHHS YIACTKOB.
17. TpyOsl ,ipuMeHIEMBIC ISl TETIIOBBIX 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 PACCTOSIHUM MEXKy HUMH.
21. KomneHcamnust TeMIepaTypHBIX YAIHHEHHH TpyOOTIpOBOIOB.
Knaccupukamus KOMIICHCATOPOB.
22. TIpuHnmn paboThl U KOHCTPYKIIUH THOKAX KOMIICHCATOPOB.
23. IIpuanmn paboThl 1 KOHCTPYKITUH OCEBBIX KOMITEHCATOPOB.
24. bopn0a ¢ TETIOBBIMH MOTEPSIMU HA TEIUIOBBIX CETSX.
25.0OcHOBHBIE TIOJIOKEHHUS TEIUIOBOTO PacueTa TPYyOOIPOBOIOB.
26.00111e MoJI0KEHUs PETYINPOBAHUS TEIJIOBOW HAarPY3KH.
27.1lenTpanbHOe  pEryliupOBaHHE OJHOPOJHON  TEIIOBOM
HArpy3KU B BOASHBIX TCIIOCCTAX.

IIpuMepHbIe NpakTHYECKHE 3aJaHUS JJISl IK3aMeHa:

1. TemoBast Harpy3ka Ha Topsdee BOJOCHA0KEHHE COCTaBIIACT
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,
max —
or
12000 Bt, makcumanbHasg Harpy3ka Ha CHCTEMbl BEHTHJISILIMU

Q. = 4000 BT, TemnepaTypa MoJal0MEero TemioHocurens 130
oC, Temnepatypa oopatHoro Teronocurens 70 oC.

4. OmnpenenuTh pacyeTHBIE PACcXOMbl TETUIOTHl Ha OTOILICHUE,
BEHTHJISIIMIO W TOpsiuee BOMOCHAOKEHHE paiioHa Tropoja,
BKJIFOYAOIIETO IIIECTh KBapTaloB. PacueTHas TemIeparypa
Hapy>KHOTo Bo3ayxa tH = —34°C.

Yo kaaprana
—"‘3’1""’;;—/@3.9 @ 59 3 4
/

CCJIM MAKCHUMAJIbHAA Harpy3ka Ha CHUCTEMbI OTOIIJICHHUSA Q

5.4 73 35

5. OnpenenuThs pacueTHYIO HATPY3KY OTOIUICHHS [T TETIJIOBOTO
ITyHKTa, K KOTOPOMY IIPUCOEIMHEHBI 8 JKMIIBIX 3[[aHUi ¢ 00ImmM
HapyxHbIM o0beMoM 110 000 M3 u OonbHMIIA C HAPYKHBIM
oobemMom 16000 M3 . PacuerHas Temmeparypa Hapy)KHOTO
Bo3ayxa tH =—34°C. PacueTHas BHyTpEeHHsA TeMIEpaTypa KUIbIX
snanuii 21°C, a 6onpauIb 20°C.

6. BriOparh cxemy NpHCOEIMHEHHS OTOIMTEIBHBIX YCTAHOBOK
aboHEeHTa 3 K TeIIoCceTH




7. Omnpemenuth OuaMeTp 2 ydJacTKa pacueTHOH CeTH
TEIUIONPOBOJOB BOASHOM CETH, CXEMa KOTOpPOW IpHUBENEHA
Hmwke. Ha yuactke uepes 100 m ycranoBnensl I1-oOpasHbie
KoMIieHcaTopel. CpenHue TOTEpH MAABICHHS COCTaBIAIOT 7
MM/M.
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Brinonuser paboTHI no
MIPOCKTUPOBAHUIO TEIUIOBBIX CETEH U
UX 2JIEMEHTOB

IIpumep TeMbI KypCcOBOI0 NPOEKTa

1. IlpoekT cuctembl TeIIOCHA0KEHHE >KUJIOr0 paidoHa JUis
KIUMAaTU4eCKUX ycioBuil ropoma YemsOunck. Pacuernas
remmeparypa  cereBoif  Bomel  150-70  oC.  Cucrtema
TETIOCHAOKEHHS 3aKphITasl.

CxeMa reHIUIaHa paifoHa mpuiaraercs.

[Tpumep 3aganust MO TEME KypCOBOTO IIPOEKTa:

1. CocTaBuTh NacnopT MUKPOPAHOHOB

2. ITocTpouTh pO3BI CHIIBI 1 TOBTOPSIEMOCTH BETPOB.

3. OOocHOBaTh BBHIOOp MeECTa pACIIOJOXKEHUS HCTOYHHKA
TeTIIOCHAOXKEHUSL.

4. Ompenenuth pacyeTHbIE TEIJIOBBIE HArpy3KH CHCTEMBI
TeTIOCHAOKESHHUS.

5. TlocTpouTh W MPOBECTH aHAIU3 TOJOBOTO Tpaduka pacxoja
[TETUIOTHI.

6. Omnpenenuth pacxoibl TEIUIOHOCUTENSI JUIA  KaXXIOoTo
IMHUKpOparoHa.

7. Pa3paboraTh pacueTHyI0 CXeMy TEIJIOBOH CETH.

8. BBINOIHUTE THAPAaBIMYECKUH PacUET TEIIOBOM CETH.

9. IlocTpouTh Nbe30MeTpHUYECKUI IpaMK TEMIIOBOH CETH.

9. BpImomHUTE pacueT yvyacTKa TemIONpoBOJa Ha
KOMITEHCAIIMIO TEMIEPAaTyPHBIX JedopManuii.

10. BeInonHUTH pacueT TEIIOBON H30MSAIMU y4acTKa

[TpyOOIIPOBOIOB TETIJIOBOH CETH




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OLICHUBAHMUSL:

[TpomexyrouHas arrecranus 1o aucuuiuinHe «lleHTpanu3oBaHHOE TemIocHaOXeHHE» 3a 6
CEeMECTp BKJIKOYAaeT TEOPETUYECKHE BOIPOCHL, IO3BOJIAIOLIME OLEHUTh YPOBEHb YCBOEHUS
oOyuaromumucs 3Hanuil. [lpoBogurcs B popme 3adera ¢ oueHkoi. [Ipomexyrounas arrectanus 3a 7
CEeMECTp BKJIIOYAeT TEOPETHYECKHE BONPOCHl M IPAKTUYECKHE 3aJaHUs, BBIIBIIAIOLINE CTENEHb
c(OpPMHPOBAHHOCTH YMEHHUI M BJIaJCHHIA, TPOBOAUTCS B (hopMeE SK3aMeHa U B (popMe BBHIOTHEHUS U
3alUThl KypCOBOI'O IPOEKTA.

DK3aMeH M0 JaHHOH TUCIMILIMHE TPOBOIUTCS B YCTHOW (hOpMe 1O K3aMEHALMOHHBIM OHIIeTaMm,
KaX/IbIi N3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMPOCA M OJHO NMPAKTHUECKOE 3aaHue.

Iloxa3arenu u KPUHTECPHUHA OLICHUBAHU4A 3a4€Ta U IK3aMEHa:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPUPYET BBICOKHMM YPOBEHD
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCKoe M TIyOOKoe 3HaHHE y4eOHOTO
MaTepuaia, CBOOOIHO BBIMOTHAET IPAKTHUECKUE 3a/1aHHs1, CBOOOTHO ONEPUPYET 3HAHUSIMU, YMEHUSIMH,
NPUMEHSET UX B CUTYalUsAX ITOBBIIICHHON CI0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBL, HO JOIYCKAIOTCS
HE3HAYUTENbHbIE OLIMOKU, HETOYHOCTH, 3aTPyJHEHUS IMPH AHAIUTUYECKUX OIepalusax, MnepeHoce
3HaHUH U yMEHUIl Ha HOBbIE, HECTAHAAPTHBIC CUTYAIUH.

— Ha OLICGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — oOydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMHA: B XOAE KOHTPOJBHBIX MEPONPHUSATHH JOMYCKAIOTCS
OILIMOKH, IPOSIBIISIETCS OTCYTCTBUE OTJCNIBbHBIX 3HAHUN, YMEHHH, HABBIKOB, 00YJarOIINUiCS UCTIBITHIBACT
3HAYUTEJbHBIC 3aTPYAHEHUS MPH ONIEPHUPOBAHNHU 3HAHUSMHU M YMEHHUSIMH IIPU MX TEPEHOCE HA HOBBIC
CUTYallUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpeTHUECKOr0 MaTepHualla, JOMYCKAeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaIbHBIE HAaBBIKU PEIICHUS MPOCTHIX 3aj1ad.

— Ha OLIEHKY «HeY/10BJIeTBOPUTeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HaHHs Ha
YPOBHE BOCIIPOU3BEICHUS M OOBSICHEHUS WH(POpPMAIMK, HE MOXKET IOKa3aTh WHTEJUICKTyaJbHBIE
HaBBIKM PELIEHUs MPOCTHIX 3a7ay.

KypcoBoil IpoeKT BBINOIHSETCA MO PyKOBOJICTBOM IPENOIAaBATENs], B IPOLIECCE €r0 HAIMCaHUS
oOyyaromuiicss pa3BUBAaeT HaBBIKM K MPOEKTHON paloTe, 3aKperuisii U OJHOBPEMEHHO pacIIUpsis
3HaHUS, MOJYYEHHbIE NMPU HU3Y4YEeHUHU Kypca. [Ipu BBIMOJHEHMHM KypCOBOTO NMPOEKTa O0y4aroIuics
JIOJKEH TO0Ka3aTh CBOE€ YMEHHE paboTaThb C HOPMATHBHBIM MaTepUaoM U JAPYTUMHU JUTEpaTypHBIMU
UCTOYHHUKAMH, a TAK)K€ BO3MOXKHOCTb CHCTEMAaTU3MPOBATh M AHAIU3UPOBATh I'pado-aHATUTHYECKUN
MaTepHall U CaMOCTOSTEIIBHO TBOPYECKU €0 OCMBICIIUBATh.

B npomecce HammcaHuss KypcoBOTO TPOEKTa OOydYaroIIuiicss JOJDKEH pa3o0paThcs B
TEOPETUYECKHX BOIMpOcax H30paHHOM TEMBbI, CAMOCTOATEIBHO NPOAHAIU3UPOBATH MPAKTUUYECKHMA
MartepHa, pa3o0paTs 1 000CHOBATh MPAKTHUYECKHUE MTPETIOKEHUS.

IToxa3aTenn U KPUTEPHH OLICHHBAHUS KYPCOBOI'0 IIPOEKTA:

— Ha OLEHKY «O0TJMYHO» (5 OamioB) — NPOEKT BBHINOJIHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyJaronuiicsi MOKa3bIBa€T BBICOKUN YpPOBEHb 3HAHWU HE TOJBKO Ha YPOBHE BOCIPOM3BEICHHS U
00BsiICHeHUs! MH(POPMAIIUK, HO U MHTEJUIEKTyaJIbHbIE HABBIKM PEIICHUs TPOOJIeM U 3aa4, HaXOXKAECHUS
YHHUKAJIBbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUECKUX CYKJICHU;

— Ha OLEHKY «xopomo» (4 Oamna) — MPOEKT BBHINOJHEH B COOTBETCTBHM C 33JaHHEM,
oOydaroluiicss TOKa3blBaeT 3HAHMS HE TOJBKO Ha YPOBHE BOCIPOM3BENCHUS M OOBACHEHUS



UH(OPMALIMH, HO U MHTEJJICKTYAIbHbIC HABBIKK PELICHUs MPOOIeM H 3a/1a4, HAXOXKACHUS YHHUKAIBHBIX
OTBETOB K Ipo0eMam;

— Ha OIICHKY «Y/0BJIETBOPHUTEIbHO» (3 0asia) — MPOEKT BBIIOJHEH B COOTBETCTBUU C 33 JaHUEM,
o0yJaroImuicsl TMOKa3blBaeT 3HAHUS Ha YPOBHE BOCIPOM3BENCHUS W OOBSICHEHUS WHQPOpPMAIINH,
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IIPOCTBIX 3aa4;

— Ha OIEHKY «HeYIO0BJeTBOPUTEIbHO» (2 Oauta) — 3aJaHUe MPENoaaBaTelisi BBHIIOIHEHO
YaCTHYHO, B MTPOIIECCE 3alIUTHI TPOEKTA 00YJAIOIIUIACS JOMYCKAET CYIIECTBCHHBIE OITMOKHU, HE MOXKET
NOKa3aTh UHTEJUICKTYaIbHbIC HABBIKH PEIICHHS TIOCTABJICHHOM 3a/1a4u.

— Ha OIICHKY «HEYJAOBJIETBOPUTENbHO» (1 Oamn) — 3amaHue MNpemnojaBaTelis BBITOIHEHO
YaCTUYHO, OOYYaIOUIUIICS HE MOKET BOCIPOU3BECTH M OOBSCHUTH COJCPIKaHUE, HE MOXKET IOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IOCTaBJIICHHOU 3alayu.



