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PaGouas mporpamma coctapieHa Ha ocHoBe ®I'OC BO - 6akanaBpuar 1mo
Harpasienuio moaroToBku 08.03.01 CtpourenseTro (mprka3z MunoGprayku Poccuu ot
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PaGouas nporpamMma paccMoTpeHa H 000peHa Ha 3acelaHnu| Kadeapbl
VpOaHUCTHKH U HH)KEHEPHBIX CHCTEM
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Pa6ouas mporpamma onobpeHa Metonuueckoi komuceueli MCAu
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JOIEHT Kadeapsl, KaH/I. TEXH. HAyK 10.A. Mopega

Penensent:
ucnonauTenpHbH qupekTop OO0 "METAM", kauz. TexH. HayK I'.A. ITaBioBa




JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuu Kapeapsl YpOaHUCTUKU U HHXKEHEPHBIX CUCTEM

[Iporokom ot 20 r. Ne
3aB. kadenpoii M.M. CypoB1oB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

IIporokom ot 20 . Ne

3aB. xadeapoii M.MfypOBHOB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuu Kageapsl YpOaHUCTUKU U MHXKEHEPHBIX CUCTEM

[Iporokonm ot 20 . Ne

3aB. kadenpoii M.szypOBI_[OB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl YPOAaHUCTUKHA U MHKCHEPHBIX CHCTEM

[Iporokonm ot 20 . Ne

3aB. kadenpoii M.szypOBI_[OB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[lenbto ocBoeHUsT AUCHUIUIMHBI «L[eHTpanu30BaHHOE TEIIOCHAOKEHUE) SBIISETCS
(dbopMupoBaHUEe y 00YJarOIIMXCSl 3HAHUN HOPMATUBHOU 0a3bl B 00JIACTH MPOSKTUPOBAHUS
CUCTEM LIEHTPAJIU30BaHHOTO TEIJIOCHA0XKEHNS, a TAK)Ke 3HAHUN B 00J1aCTH TEOPUU U
MIPAKTUKHU TEII0-00ecTeueHus 3JaHIi U COOPYKEHHM, HEOOXOTUMBIX JJISl pa3padOTKU
MIPOEKTHOM 1 paboyeil TeXHUYECKOI TOKYMEHTallUH CUCTEM LIEHTPAIM30BaHHOTO
TEIIOCHAOKEH U

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuza LleHTpanu3oBaHHOE TENJIO0CHA0XKEHUE BXOAUT B YAaCTh YU€OHOTO MJIaHa
bopMHUpyeMyI0 y4acTHUKaMH 00pa30BaTelIbHBIX OTHOLIEHUH 00pa30oBaTeIbHON POrpaMMBbl.

JUia n3yyeHust JUCUUIUIMHBL He0OXOAUMBI 3HaHUS (YMEHUs, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

Jlnarnoctuka, Haja/ika, U3MEpUTENIbHAs TEXHUKA CUCTEM TEIJIOra30CHA0KEHU U
BEHTUJISLIUU

I'eneparopsl Temna

Otromenune

WnxeHepHble CUCTEMBI U 000pYyI0BaHUE 3AaHUN

MexaHMKa KUJKOCTH U T'a3a ¢ OCHOBaMU T'MJIPaBIUKU

Hacocsl, BeHTUIIATOPBI U KOMIIPECCOPBI B CHCTEMax TEIIOra30CHA0KeH!s U
BEHTUJISILIUU

Teoperuueckre OCHOBBI TEIUIOTEXHUKH (TEXHUYECKAsk TEPMOJMHAMUKA U
TEIIOMacCOOOMEH )

CrpoutenbHas puszuxa

3HaHus (yMEHUs, BIIAJICHU), TOJyYSHHbIE IPU N3YYEHUH JaHHOMN TUCLUILIMHEI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

ABTOMAaTH3aIMs CUCTEM TEIIOra30CHA0KEHUS U BEHTHIISLIH

[TonroroBka K mpoueaype 3aluThl 1 3alllUTa BBITYCKHON KBATU(PUKAITMOHHON
paboThl

IToaroToBka K ciade u caada rocyJapCTBEHHOTO DK3aMEHa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

B pe3ynbrate ocBoeHuUs TucHMILIMHGI (Moayisi) «lleHTpanu3oBaHHOE
TEIUIOCHA0XKEHUE» 00yUaroIUics T0JKEeH 001aaTh CICAYOIMMI KOMIETEHIUSAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

ITIK-5 CrocoOeH BBIIIOJIHSATh CIICHUAJIBHBIC PACUCTHI 110 TCIIJIOBBIM CCTAM, ITOATOTABINBATD
IIPOCKTHYIO U pa6oqy10 AOKYMCHTAIHU 110 OTACJIBHBIM Yy3JIaM U 3JIEMCHTAaM, I10 IIJIaHaM
TEIUIOBBIX CETeM

IK-5.1 BrimomnHseT paboThl 10 NPOEKTUPOBAHUIO TEIUIOBBIX CETEH U UX
HJIEMEHTOB




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

qHce:
— KOHTaKkTHas pabora — 114,9 akan. yacos:
—aynurtopHas — 109 akaj. yacos;

— BHeayauTopHas — 5,9 akajl. 4acos;

— camocTosTenbHas pabota — 65,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTrrecTaluu - 3a4€T, DK3aMCH, KprOBOﬁ IIPOCKT

AynuropHas 5 o
KOHTaKTHas paboTa = ®dopma Tekyero
o 5 X
N B aKaJ. yacax 3) Bu KOHTPOJIA
Pasnen/ Tema 3 ( A ) E R A . P Kon
g 3 © | caMOCTOSTEBHOM |  ycrieBaeMOCTH U
JTUCLUTUTAHBI 3 g o . | xommerenyu
3 g g paboThI TIPOMEKYTOYHOM
nab. | mpaxr. ts
Tlek. o SaH 5 g aTTeCTaluu
1. Pazgen 1. O0uye noHsTHs 0
cUcTeMax TeIIOCHAOKCHHS
[Tonck
OTIOJTHUTEIbHON
1.1 Beenenue. Haznauenue, iH (bopMatuu 1o
CTPYKTYpa U OCHOBHEIE 3a)1a11{)H0171 Tene
(yHKIMOHAIIBHBIE 3BEHBS CH (paBora ¢
-CTEMBI [ICHTPAIIN30BaHHOTO 616G P
TEIUIOCHA0XKEHUSI. nbmHorpadue .
1 KUM VYcTHBIH ompoc TIK-5.1
IIpuHUIMTIHANTBHBIE CXEMBI MATEDHANAMI
MIPUTOTOBJIEHUS U - aB(I)) HHHKaM;I
TPaHCIOPTa TEIJIOHOCHTEIIS. 5 ATATOLAMIL ’
Knaccuduxkarms cucrem CHOBADSIMH ’
TETIOCHAOKEHHSL. PAMH,
SHIUKJIONETUSAMH
[onck
JIOTIOJTHUTEIbHON
7
nH(OpMaIH 110
1.2 Uctounuku Teruia. bop P
Pa3nenpHblil 1 3aliatHOM TCME
o abora c
KOMOWHHPOBaHHBIH 6?16)(11:/10 adpmuce
crocoObI BBIPabOTKH P .
. 1 3 KM YcTHBIi onpoc IK-5.1
TeII0oBOM SHeprun. Kpatkas MATePHATAMI
UCTOPHS Pa3BUTHUSI CHCTEM p ’
HCHTPATTBHOTO CIPaBOYHHKAMH,
KaTaJoraMu
TEIUIOCHAOXKEHHUS >
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
1.3 Xapakrepuctuku
. CamocrosTenpHOE
OCHOBHBIX TEIUIOHOCHTEJICH. HAVCHIE
ITapoBsle u BogsIHBIE 1 2 3 YHCHH VYeTHbli ompoc TIK-5.1
eOHOM
cucrembl. Boi6op J'IIZ;IG ATVORL
TEIUIOHOCHUTEIS patyp
HWroro no pazaeny 3 2 6
2. Paznen 2. Cuctemsl ropsiuero
BOJIOCHAOKEHMS




2.1 Knaccuguxanus cuctem
TOPSAYEro BOJOCHAOKECHUSL.
KoHcTpykTHBHOE pelenue
CHCTEM TOPSTIEro
BOZOCHAOXKEHHS M 001acTH
HIPUMEHEHUS Pa3THIHBIX
CXEM.

ITogroroBka k
nabopaTopHOMY
3aHATHIO

Jlab6opaTopHas
paboTa

IK-5.1

2.2 Pacuer pacxojoB
TEIJIOTHI U TEIJIOHOCHUTEILS
Ha ropsyee BOZOCHAOKEHHE.
I'paduku pacxonoB ropsueit 7
BOJBL. AKKYMYJIHPOBAHHE
TeroBoi sHepruu. [Ton6op
0aKOB-aKKyMYJISITOPOB.

CamocrosTenbHOE
U3yYCHHUE
yueOHOM

JIUTEPATYPHI

VYcTHBIH onpoc

IK-5.1

2.3 YeTpoiicTBO, THITBL U
KOHCTPYKIHH
BOJONOOTpEBATENCH.
Mertonsr pacuera u
nonbopa. O6opynoBaHue
aOOHEHTCKOTO BBOJA:
BOJIOMEPbI, HACOCHI.

KontponbHas
pabora AKP Nel

Jlab6opaTopHas
pabora

IK-5.1

Wroro no pazneny

17

3. Pa3nen 3. AOOHEHTCKHE BBOJIBI
¥ TEIUIOBBIE MYHKTHI

3.1 TTonarue aOOHEHTCKOTO
BBOJIa ¥ TETUIOBOTO MYHKTA.
3aBucuMas U He3aBUCHMAs
CXEeMBI IPUCOCTHHEHHUS
noTpeduTesNel TerIoBon
sHepruu. OCHOBHOE
obopynoBaHue,
MPUMEHSIEMOE TS
MIPUCOETMHEHHUS
noTpeduTeneil. ABTomMaTuka
TETJIOBBIX ITYHKTOB.

ITogroroska k
1a00paTOpHOMY
3aHATHIO

JlaGopatopHast
pabora

IK-5.1

3.2 KomnonoBka
000pyI0BaHHS TEIIOBBIX
MyHKTOB. OCHOBHBIE CXEMBI
KOMIIOHOBKH 000PYIOBaHHS
TEIUIOBBIX IIYHKTOB B
JIBYXTPYOHBIX BOJSTHBIX
CHCTEMaX TEIUIOCHAOKEHUS
(mocnenoBarenbHasi,
napauienbHas,
JIByXCTYIIEHYATHIC)

IloaroroBka k
nabopaToOpHOMY
3aHATHIO

JlaGoparopHast
pabota

IK-5.1

HWroro no pazaeny

10

4. Pa3nen 4. Buabl U cxeMbl
TEIJIOBBIX CETEH

4.1 BoxasiHbIE CUCTEMBI
TeruiocHaOXeHUs. 3aKphIThIC
¥ OTKPBITHIE TEIUIOBBIC CETH.
OnHOTpYyOHBIE N
MHOTOTPYOHBIE CETH.
OCHOBHBIE IPEUMYIIECTBA U 7
HEIOCTATKH, 00JaCTH
MPUMEHEHUSI.

IToaroroBka k
nabopaTopHOMY
3aHATHIO

JlaGopaTopHas
pabota

IK-5.1

4.2 [1apoBbIe TEIUIOBBIC
cetu. CeTu ¢ BO3BPaTOM U

Tlouck
JIOTIOHUATEILHOMN

VYeTHBIl onpoc

IK-5.1




0e3 BO3BpaTa KOHJCHCAaTa

UHPOPMALIUH T10

3aJaHHOU
4.3 CxeMbl TEIUIOBBIX CEeTeH.
TynuKOBbIE, paHaIbHO-
KOJIBIIEBBIE U KOJIBIIEBHIE Kontponbhas N
8 . 7 1 1 4 P YcTHBIi onpoc IK-5.1
cetd. OCHOBHBIE pabota AKP Ne2
0COOEHHOCTHU H 00JIacTH
MPUMEHEHHUSL.
Hroro no paszpery 5 2 3 10
5. Pasgen 5. Koncrpynposanue
TEIUIOBBIX ceTeit
5.1 Beibop Tuna u Mecra
ACII0JIO’KEHHS UCTOUHHKA Toxrorosia k
P 1 2 5 MIPAKTHYECKOMY YcTHBIi onpoc IK-5.1
TEIUIOCHA0XKEHUSI.
3aHATHIO
ITocTpoenwue po3sl BETpOB
ITouck
JIOIOIHUATEILHOMN
UH(pOPMAIUH T10
3a/1aHHOM TeMe
5.2 Beibop cnocoba 7 (pabota c
MPOKJIAZKH U TPACCHI oubnuorpagpuiec
TEIUIoBO# ceTr. Bribop 1 2 5 KHUM VYcTHBIi onpoc IK-5.1
CXEMBI IPUCOCTHHEHNUS Marepuagam,
aOOHEHTOB CIPaBOYHHKAMH,
KaTaJIoTaMH,
CIIOBapsIMH,
SHIUKJIONETUSAMH
HWroro no pazaeny 2 4 10
Hroro 3a cemectp 18 18 18 53 3auéT
6. Paznen 6. TerutoBeie HATPY3KH
CHCTEM TEIUIOCHAOXKEHHUS
TTouck
JIOTIOJTHUTENEHOM
UHPOPMALIUH T10
6.1 Harpyska cuctem 3a/1aHHOM TeMe
OTOILICHHUS, TOPSYETO (pabora c
BOJJOCHA0XKEHUS U 6ubmuorpaduuec
BeHTWIANUU. CyMMapHbIe 1,5 4 1 KHUM VYcTHbIi onpoc IK-5.1
pacxo.bl TEIIOTHI B MarepuagaM,
CHCTEMaX TeINIOCHA0KEHUSL. CIPaBOYHHKAMH,
Merop! pacuera KaTaJoraMH,
CIIOBapsIMH,
8 SHIUKJIONEIUSAMH
IToaroroBka k
MIPaKTHYECKOM
6.2 T'onosoii rpadmk b 3aHATHIO Y Konrpou,
) P 1,5 4 1 ) BBITIOJTHEHHSI [K-5.1
pacxoja TEeIUIOThI BeimosHeHne
KYpPCOBOT'O MPOEKTA
KypCOBOTO
MpPOEKTa
6.3 Be10op TertoHOCUTEIS 1 IToxgroroska k
OTIpeieIEHNE PACUETHBIX 1 2 1 NIPaKTUIECKOMY VYeTHBIl onpoc [IK-5.1
PacxoJI0B TEITIOHOCHTEIISL. 3aHATHIO
HWroro no pazaeny 4 10 3
7. Paznen 7. 'unpaBianueckuit
pacyeT U rHAPaBIHMICCKUI PEKUM
TEIUIOBOH CeTH
7.1 3amaun ¥ MeTOIUKA
THJPaBINYECKOTO pacyera 8 1 YcrTHbli onpoc IK-5.1

TYIIUKOBBIX TCIIJIOBBIX




ceTen

7.2 IlpenBapUTENIbHbIN U

OKOHYATENIbHBINA ATAIIbI IToaroroBka K KonTpoas
THIIPABIMYECKOTO pacyueTa. 4 MIPAKTHYECKOMY BBITOJIHCHHS IK-5.1
CrnpaBo4HBIE JaHHBIE IS 3aHATHIO KypPCOBOTO IIPOEKTa
pacueTa
IToxroroBka k
7.3 IIse3omeTpuueckuit TIPaKTHIECKOMY KonTpoas
rpa¢uk. OCHOBHBIC JINHUU U 4 1 3aHATHIO. BBITOJIHCHHS IK-5.1
UX TIOCTPOCHUE. Kontponbhas KypCOBOTO IIPOEKTa
pabota AKP Ne3
7.4 OcHOBHBIE TTpaBHUIIa
CO3JaHMsI THAPABINIECKOTO
pexuMa paboTHI CeTH. Brimonaenne
TIpussizka 2 1 KypCOBOTO VYcTHBIi onpoc IK-5.1
I'bE30METPHYECKOTO MpoeKTa
rpadyka OTHOCHUTEIEHO
penbeda MECTHOCTH
HWroro no pazaeny 10 2
8. Pazmen 8. KonctpykTuBHbIE
9JIEMEHTHI U 000pyIOBaHIe
TEIUIOBBIX ceTeit
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3aJJaHHOU TeMe
8.1 OcHOBHBIE BHIBI A
N (pabota c
3JIEMEHTOB TEIUIOBBIX CETEH.
OCHOBHBIE TTOJIOKEHUS OuGmorpaduec
0,5 KUM VYerHblil onpoc IK-5.1
pacdeTa 3JIeMEHTOB
. MaTepHaIaMu,
TEIJIOBOH CeTH Ha
CIPaBOYHHKAMH,
MIPOYHOCTH
KaTaJIoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
8.2 TpyGompoBobI 1 CaMocTosiTenpHOe
eTyJIHPYIOLIast ¥ 3all0pHast n3yveHune N
PETYJIMPYIOLLL p 0,5 YHCHH YcTHBIi orpoc MK-5.1
apMmarypa, mpuMeHsieMas Ha yaeOHO#
TETJIOBBIX CETSIX JUTEPATYPHI
8.3 [ToaBMKHBIE U
HETIOIBYKHBIE OTTOPBI CamocrosTenpHOE
TETIONPOBOIOB. n3yveHue N
POBOJL 2 1 YHCHH VYcTHbIi onpoc IK-5.1
HasnaveHne, KOHCTPYKIIHUH. yueOHO#
Pacuer paccrosiHuii Mexy JIUTEPATYPBI
oropa
8.4 Kommencarus
TEMIICPATYPHBIX JIMHEHUH
paryp ya Brinonxenue
TpybonpoBogoB. Obmue
KYpPCOBOTO Konrpons
nosioskeHusi. OCHOBHBIE
4 1 TIPOEKTA. BBITIOJTHEHMSI [IK-5.1
BUIbBI U KOHCTPYKIIUH
Kontponbnas KyPCOBOTO IPOEKTa
KOMITeHcaTopoB. Pacuer
pabora AKP Ne4
rabapuTHBIX pa3MepoB
THOKOT0O KOMITEHCATopa
HWroro no pazaeny 6 3
9. Paznen 9. bBoprba ¢ TermoBsIMu
MTOTEPSMH
9.1 OcHOBHBIE BUJBI CamocTosiTensHOe
TCIJIOBBIX ITIOTEPH B HU3YUYCHUC .
p 1 Y N VYeTHBIl onpoc [IK-5.1
CUCTEMaXx TEIUIOCHAOKEHHUSI. yueOHoM
Tepmuueckoe JUTEPATYPHI




CONPOTHUBIICHUE
TpyOONIPOBOJIOB U TPYHTA.
TerutoBoii 6ananc
TEIJIONPOBOIA

9.2 Busibl ¥ KOHCTPYKIMU
TEIJI0BOM U30JILUY.

ITouck
JIOTIOJTHUTEILHOM
HHPOPMAITHH 0
3aJJaHHOM TeMe

(pabota ¢
OcHoOBHbIE TPeOOBaHUS U
cBOHCTBA 6ubnuorpaduyec
1 1 KHAM Koncynpranus TIK-5.1
TETIOM30JIAIHOHHBIX
MaTepuanamu,
MaTepHajIoB MPUMEHSIEMBIX
CTPaBOYHHUKAMH,
JUTSL U30JISIIIAN
KaTajora-MH,
TEILIONPOBOJIOB
CIIOBApSIMH,
SHIUKIIONIETUSMU
9.3 TennoTeXHUUECKUH
acyeT TPyOOIIPOBOIOB.
p PYOOHPOBOA Brimonnenue Kontpoas
IIpuBeneHHOE TEpMHUUYECKOE
2 5 1 KYpCOBOTO BBIMOJIHEHHUS KYyp- TIK-5.1
comnpoTuBieHue. Pacuer
N MPOEKTa COBOT'O TPOEKTa
MHUHHUMAJIBHO JOIYCTHUMOM
TOJIIMHBI TETUIOM30JISLUAN
HWroro no pazaeny 4 5 3
10. Paznen 10. PerynupoBanue
OTIyCKa TEIUIOTHI B CHCTEMaX
TEIUIOCHAOXKEeHHUS
[Tonck
JIOTIOTHATENBHON
10.1 Uemwn perymupoBaHus HHPOPMAITHH 10
OTIyCKa TEIUIOTHI B 3aaHHOH TeMe
TeIUIOBEIX ceTssX. OCHOBHBIC (pabota ¢
BUJIBI U METOJIBI oubnnorpaguuec
PEeryIMpOBaHMSI TEIIOBOM 2 0,4 KUM Koncynpranus TK-5.1
Harpy3ku. OCHOBHOE MaTepUataMu,
YpaBHEHHE PETYITHPOBAHUS CTIPaBOYHHUKAMH,
10 OJJTHOPOJHOW Harpy3ke KaTaJoTaMH,
JUTSL BOJSTHBIX CeTeil CIIOBapSIMH,
SHIUKIIOTIE TUSIMU
10.2 TemnepaTypHBIii CamocTosaTenpHOe Konrposts
rpaduK peryaupoBaHusL. n3ydeHue
pagux perysmp 1 2 1 YHCHHS BBITIOJTHCHUS TIK-5.1
OCHOBHBIE JIMHUH, [TPUMED yueOHO
KypCOBOTO IIPOEKTa
MOCTPOCHUS U IPUMEHEHUSL. JIUTEPATYPhI
HWroro no pazaeny 3 2 14
Hroro 3a cemectp 22 33 12,4 DK3aMEH, KIT
3a4er, 3K3aMeH
Uroro no agucuuruinye 40 18 51 65,4 > i

KypCOBOM IIPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0A MPEyCMaTpUBAET UCTIOIb30BAHHUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MTPOBEACHUS 3aHATHI B COUETAHUU C
BHEAyIUTOPHOM pabOTOM ¢ IENbI0 (OPMUPOBAHUS U PA3BUTHSI MPOPECCHOHAIBHBIX HABBIKOB
00yJaroIuXxcs.

[Tpu oOyyeHuu cTyaeHToB qucuuiuinHe «LleHTpanu3oBaHHOE TEIIOCHA0KEHUE)
CIIEYET OCYIIECTBIIATH CIEAYIOIIHNE 00pa3oBaTeIbHbIC TEXHOIOTUH:

1. TpaguumonHsie 00pa3oBaTENbHBIC TEXHOJIOTHH OPUEHTUPYIOTCS HA OPraHU3aAIHIO
00pa3oBaTeNBFHOrO MPOIIECCa, MPEANOIaraolylo IpsMY0 TPAHCISINIO 3HAHUH OT
MIPEIo1aBa-TeNsl K CTyASHTY (IIPEUMYIECTBEHHO HA OCHOBE OOBSICHUTEIIBHO-
WJLTIOCTPATHUBHBIX METOZOB O0YUYCHHUS).

@®opMbl yUeOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAIULIUOHHBIX TEXHOIOTHIM:

WNudopmanroHHas JIeKIus — MoCIeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTMCUUIUIMHAP-HOHN JIOTUKE, OCYIIECTBIISIEMOE MTPEUMYILIECTBEHHO BepOaIbHBIMH CPECTBAMU
(MOHOJIOT TIpEnO-/1aBaTelIs).

[TpakTHyeckoe 3aHsATHE, OCBALIICHHOE OCBOSHUIO KOHKPETHBIX YMEHHI U HABBIKOB
IO MPEATIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJEIISIMU Pe-ajbHbIX O0HEKTOB.

2. TexHonoruu nNpoOIEeMHOro 00yueHus: — OpraHu3alrs 00pa3oBaTEILHOTO MpoIiecca,
KOTOpasi mpe/roiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHNE YUYECOHBIX
MPOOJIEMHBIX CUTYallUi AJIsl CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON AESITETbHOCTU
CTYJCHTOB.

@DopMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM TEXHOJIOTUN MTPOOIEMHOTO O0yUYEHHUS:

[TpakTrueckoe 3ausATHE B GopMe MPAKTUKyMa — OpraHu3anus yueOHon padoThl,
HaIpaBJieHHAsl Ha pelIeHHe KOMIUIEKCHOW yueOHO-T03HABATENbHON 3a1auu, TpeOyrolIeil oT
CTYJICHTa IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKHUX 3HAHUH, TaK U MPAKTHUYECKUX HABBIKOB.

3. TexHOMOrMN NPOEKTHOTO 0OYYEHUS — OpraHu3alMs 00pa30BaTENBHOrO Mpolecca B
COOTBETCTBHUH C AJITOPUTMOM MO3TAIMHOTO peIIeHHs! TPOOIEMHON 3a/1a4K UM BBITOTHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JEeSTeNbHOCTh TPYIIIBI CTYJIEHTOB, HAIIPABIEHHYIO Ha BHIPAOOTKY KOHIICTIIINHU, YCTAHOBIICHUE
neselt u 3a1a4, GOpMyIHPOBKY OXKHIAEMBIX PE3YIbTATOB, ONPEAEICHNE IPUHIIUIIOB U
METOJIMK PEIICHUs MOCTaBIEHHBIX 3a/a4, MNIAHUPOBaHUE X0a pabOThI, TOUCK TOCTYIMHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITAIHYIO PEAIN3ALUIO TUIaHa paboThI, TPE3EHTALUIO
pe3yabTaToOB pabOThI, UX OCMBICIIEHUE U PE(IEKCHIO.

4. lnTepakTUBHBIE TEXHOJIOTUU — OpTaHU3aI|s 00pa30BaTENbHOrO Mpolecca,
KOTOpas Mpe/rnosaraeT akTHBHOE M HEIMHEHHOEe B3aUMOIEHCTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JTMYHOCTHO-3HAYMMOTO JUIsl HUX 00pa30BaTebHOIO Pe3yybTaTa.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUSAMU TAKOTO PO/ia MPUHIIUIT HHTEPAKTUBHOCTH
IIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

5. IHdopMarimoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH —
opraHu3anys 06pa3zoBaTeIbHOTO MPOLECcCca, OCHOBaHHAs Ha TPUMEHEHUN
CHEIHATM3UPOBAHHBIX MPOTPAMMHBIX CPEJl U TEXHUYECKUX CPEJICTB PAOOTHI C
uHpopManmen.

@DopMBbl YUEOHBIX 3aHATHI C UCMOB30BaHUEM HHPOPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTH:

Jlexnusi-BU3yaTu3aIus — U3JI0)KEHUE COJIEPKaHMsI COTIPOBOXKIAETCS TPE3CHTAIEH
(emMoHCTpaIuei yaeOHbIX MaTepHasIoB, TPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITFOCTPATUBHBIX, IpaUIecKux, ayTuo- ¥ BHIEOMATEPHAIIOB).

[TpakTdeckoe 3aHsTHE B POpPME MIPE3CHTAINH — MPEICTABICHHE PE3yIhbTaTOB



IIPOCKTHOM WK UCCIIEN0BATEIIBCKOMN NEATEIBHOCTU C UCIIOJIB30BAaHUEM
CIELUATU3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB.

6 YueOHO-MeTOoAHUYECKOe o0ecieyeHne cCaMOCTOATEIbHOI padoThl 00y4aloIHuXCs

[IpencrapieHo B mpuiokeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIMIITUHBI

a) OcHoBHAas JUTEpaTypa:

1. ConoBbeBa, E. b. Terocnadxenue v reHepaTopsl TEIUIOTH : yueOHO-
metoauueckoe nocodue / E. b. ConosneBa, H. A. Xapnamoa ; MUHHCTEPCTBO HAyKU U
BbIcIIero oOpaszoBanus Poccuiickoit @enepannn, HaimonansHbIN HcclieI0BaTEIbCKUM
MOCKOBCKHUH TOCYapCTBEHHBIN CTPOUTEIBHBINA YHUBEPCUTET, Kadempa
TEIUIOra30CHa0KeHus ¥ BEeHTUIAIuH. - Mocksa : M3marenscteo MUCH - MI'CY, 2020. - 52
c. - ISBN 978-5-7264-2324-1. - Tekct : anekrponHsIid. - URL:
https://znanium.ru/catalog/product/2196426 (mara obpamenus: 06.04.2025). — Pexxum
JOCTYIIA: 110 TOJAIHKCKE.

2. ApmronuH, E.I'. IcTOYHHMKH U CHCTEMBI TEIIOCHAOKEHHA. TennoBble CETH U
TeIUIoBbIe MyHKTHI : yueOHuk / E.I'. ABmronus. - Mocksa ; Bosnoraa : Undpa-Nuxenepus,
2019. - 300 c. - ISBN 978-5-9729-0296-5. - Tekcr : anekTponHbiid. - URL:
https://znanium.com/catalog/product/1053396. — Pexwum qocTyna: 1mo moArnmcKe.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. KyauaoB A. A. OCHOBBI IEHTPATU30BAHHOTO TEIJIOCHAOKEHUS: yueOHOe
nocobue / A. A. Kynunos, C. K. 3uranmmna. - 2-e usf., nepepad. u gon. - Mocksa: HUL]
HNH®PA-M, 2015. - 176 c.- URL.: http://znanium.com/bookread2.php?book=520046. —

TEKCT: IEKTPOHHBIH.

2. OckonkoB C. B. Pacuet cucteMsl TemI0cHA0KEeHUS TPOMBIIIIICHHO-KHIIOTO PErHOHa :
yaebnoe nmocobue / C. B. Ockonkos, E. b. Aranutos ; MI'TVY. - Marautoropck : MI'TY, 2015. -1
AJIEKTPOH. OIT. JIUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/285. - TekcT : 3neKTPOHHBIA.

B) MeTonnuyeckne yKa3anus:

1. Crapkoga, JI. I'. TeriocnaGxeHue paiiona ropoja : yaeOHO-MeToAnuecKoe mocodue /
JI. T. Crapxoga, FO. A. Mopesa, JI. . Kopotkosa ; MI'TY. - Marautorpck : MI'TY, 2017. -1
anmektpoH. ont. guck (CD-ROM). - 3Barm. ¢ tutyn. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1826 (nata ooparmenus: 06.04.2025).
- MakpooOBbeKT. - TeKCT : aneKTpoHHBIN. - CBeneHus qocTynHbl Takke Ha CD-ROM.,

2. Crapkosa, JI. I'. HentpanuzoBanHoe TemiocHadxenue. KypcoBoe npoektupoBaHue :
yaebnoe nocobue / JI. I'. Crapkosa, FO. A. Mopega, JI. 1. Kopotkosa ; MI'TY. - Maraurtoropck

(MI'TY], 2017. - 50 ¢ : wu;m, Tabm, cxemb,, rpadp. - URL:

https://host.megaprolib.net/MP0109/Download/MObject/1998 (nata obparenus: 06.04.2025).
- MakpooOBeKT. - TeKCT : 3JeKTPOHHBIMH.



https://znanium.ru/catalog/product/2196426
https://znanium.com/catalog/product/1053396
http://znanium.com/bookread2.php?book=520046
https://host.megaprolib.net/MP0109/Download/MObject/285
https://host.megaprolib.net/MP0109/Download/MObject/1826
https://host.megaprolib.net/MP0109/Download/MObject/1998

3. HoBocenosa, 0. H. Temnocnabxenrne u BeHTWIALMA : yaeOHOe mocoome / FO. H.
Hogsocenosa, I'. H. Tpy6ununa ; MI'TVY. - Maraurtoropck : MI'TY, 2016. - 130 c. : un., Tabm.,
cxempl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20745 (mata
obpanienus: 06.04.2025). - MakpooOBeKT. - TEKCT : 37IeKTPOHHBIH.

3. CrapkoBa, JI.I'. Pacuer ckopocTHOTO BoomoforpeBaress: Meroa. pekom. / JL.T.
Crapxkosa, JI.B. I'punnesckast, FO.A. TutoBa; MarHuTOropckuii roc. TEXHUYECKUN YH-T UM.
I''1. HocoBa. — Maruuroropck: MI'TY um. I''M1. HocoBa, 2003r. — 12 c.: wi. — Tekcr:
HEINOCPEACTBEHHBIMN.

4. Crapkosa, JI.I'. TerioBoil u ruipaBIMueCcKUil pacyeT MIaCTUHYATOTO
Bogomnoaorpesaresns: meroa. pekom. / JL.I'. Crapkona, JI.B. I'punneBckas, FO.A. Mopesa;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'.11. HocoBa. — Maruuroropck: MI'TVY um.

I"'1. Hocoga, 2006. — 24c.: wi. - TekcT: Hernocpe1cTBEHHBIM.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpamMHoe odecnevenue

HaunmenoBanue o
10 Ne norosopa Cpoxk nelicTBUS TUIIEH3UH
7Zip cB00OoaHO pactpoctpansemoe [10 6eccpouHo
Bpay3zep Mozilla
Firefox cB00OoaHO pactpocTpansemoe [10 6eccpouHO
Bbpaysep Yandex |cBoOoano pacnpoctpansiemoe [10 0eccpouHO
FAR Manager cB0OOIHO pacnpocTpansemoe [10 0eccpouHO
IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIC CHCTEMbI
Hassanue kypca Cchuika

DnekTpoHHbIe pecypchl oubmmorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

https://www.rsl.ru/ru/4readers

Poccuiickas I'ocynapcrBennas 6ubnuoreka. Karaigoru
/catalogues/

HanmonaneHas nuHpoOpMamoHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Hayuroro uutuposanust | https://elibrary.ru/project_risc.
(PUHLY) asp

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHbI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!


https://host.megaprolib.net/MP0109/Download/MObject/20745

JlexuroHHble aynuTopun: MyapTUMEIUNUHBIE CPEACTBA XPAaHEHUs, IEpEeadu U
npeacTaBiIeHus nHPopMalnu (MHTEpPAaKTUBHAS TOCKA B KOMILIEKTE C IPOEKTOPOM H
KOMIIBIOTEPOM); IEMOHCTPAIIMOHHBIE CTEHIbI, ITAKaThI, HATJISAHBIE TOCOOuSI.

[TomernieHust 17151 caMOCTOSTENbHOM paboThl: [lepcoHanbHble KOMITBIOTEPHI C TAKETOM
MS Office, Bbi-x010M B IHTEpHET U € OCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIHOHHO-
o0pa3oBaTenbHYIO Cpefly yHuBepcutera: [lepconanbable KOMIBIOTEPHI € MakeToM MS
Office, BoI-x010M B IHTEpHET U ¢ JOCTYIIOM B 3JICKTPOHHYIO HH()OPMALIUOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

Aynuropuu Ui NPaKTUYECKUX 3aHATUHN, TPYNIIOBBIX MHINBUYaIbHBIX
KOHCYJIbTAIIMI, TEKYILIET0 KOHTPOJIS U IPOMEKYTOUHOM arTecTauuu: JleMOHCTpaOHHbIE
CTEH/Ibl, IIJIaKaThl, HArIsAHbIE TocoOust; CTeH1 —TpeHaxep « LleHTpanbHbIi TEIIOBOM MyHKT
JKUJIOTO MUKPOPAHOHAY.

[Tomerienust 75t XpaHeHHs U TPOPHIAKTHIECKOTO 00CTyKMBaHUs y4eOHOTO
obopynoanus: IlIkads! u cremnaxu s XpaHeH!s] yIeOHO-METOINYECKOI TOKyMEHTAlINH,
y4eOHOro 000pyIoBaHHs U Y4eOHO-HATIISIIHBIX IIOCOOMIA; MHCTPYMEHTH 1 000py10BaHUE
IUIs1 OOCITY>)KUBaHUS



Ipuioxenne 1

YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yaromuxcs

[To mucuunnuHe «lleHTpanu30BaHHOE TeIJIOCHAOMKEHHE) IPEAYCMOTpEHA ayIuTOpHas U

BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.
AyauTopHasi caMOCTOSTeNbHAs Pad0Ta CTYACHTOB IPEIIoaracT peuieHHe KOHTPOJIBHBIX 33/1a4

Ha IIPAKTUYECKUX 3AHIATHUSIX.
IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBIE padoThl (AKP):

AKP Nel «IlenTpajsn3oBaHHble CUCTEMBbI TOPSYero BOJA0CHAOKEHHUsD).
OxapakTepu3yiTe cxemy ropsuero BOJI0OCHa0KEHUs:

a) 0)
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1 — nonatomuft  cTosk; 2 — BOIAYXOCBOPHEK; 3 —

BepXHnl posaue; 4 — pasGopHN CTOAK; § — DuUpPKy~

auBua; B — HA ABHEH BOAO+
MPOBOAHOH BOAB

1 — nonoTenuecywutenn; 2, 3 — nopalomas # LUPKYASUMOHHAA NHHHH, 4 — CeK-
UMOHHNI  BOAOHArpeBaTeNb; 5 — BOJAONPOBOL: 6 — UMDKYJALHOBHBIE HACOS;
— BosoMEp

B)

SRR

1 — BOAONPOBOZHAA BOAA; 2 — CEKIIMOHHEIA BOLOHArpeBaTelb; § — BepXHHA
GaK-aKKyMYJAATOP C NONJABKOBbIM KPaHOM; 4 — K BOLOPa3sGOPHbIM OPHGO+
paMm; PT — peryasTop TeMnepaTypsi

AKP Ne2 «AdoHeHTCKHE BBOALD»

1. OxapakTepu3yiTe CXeMbl TPUCOCTUHEHHS] MECTHBIX CUCTEM
a) 0) B) r)
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2. OxapakTepu3ynTe cXeMbl IPUCOSAUMHEHUS MECTHBIX CHCTEM TOPSIUero BOJAOCHAOKEHUS
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AKP Ne3 «IIbe3oMeTprueckuii rpadpux»

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

2. OnpenenuTh BO3MOKHOCTh BCKUITAHUS BOJIbI B IIOJIAIOIIEM TPYOOIIPOBO/IE TEIIIOBOM CeTH
3. OnpenenuTts HAMop CETEBOTO Hacoca
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AKP Ne4 «I'napaBiauyeckuii pacuer TenJioBoii ceTm»

1. OnpenenuTh AMAMETPHI TEIJIONPOBOJOB BOJSHOM CETH, CXeMa KOTOpOH npuBeneHa Huxe. Ha
yuactkax uyepe3 80-100 M ycrtanoBnensl [I-00pa3Hble KOMIIEHCATOPHI, pacrojlaraeMblii TIepernan
JaBJICHUI 10 BceX a0OHEHTOB oMHAKoB U paseH 0,16 MI]a.

6=5507 6,=300T/y G3=10074
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BaeaynuTopHass camocTosiTenbHass paboTa OOY4YarOIIMXCSl OCYILECTBIISIETCS B BHUJE HM3YUYECHUS
JUTEPATYphl 110 COOTBETCTBYIOLIEMY pa3fely ¢ MpopabOTKONH MaTepuana; BBIIOIHEHUS KypCOBOTO
IIPOEKTA.

KypcoBoil mpoeKkT BbIMOJHSAETCS OOYYalOIUMCS CaMOCTOSITENIbHO IO PYKOBOJICTBOM
npenojaBarens. [Ipy BHIOTHEHUH KypCOBOTO MPOEKTa 00yUarOHiics JOKEH MOKa3aTh CBOE YMEHUE



paboTaTh C HOPMATHUBHBIM MATEPHAIIOM U APYTUMU JUTEPATypHBIMH HMCTOYHUKAMHU, a TaKKe
BO3MOXXHOCTh CHCTEMAaTHU3UPOBaTh W aHAJIM3MPOBATH (PAKTHUECKUI MaTepual U CaMOCTOSTEIHHO
TBOPYECKU €r0 OCMBICIINBATh.

B Havane wu3ydeHHMs IUCHUIUIMHBI MpENoJaBaTelb Ipeniaract oOydaromuMcsi Ha BbIOOp
nepeveHb TeM KypCOBBIX TIPOeKTOB. COBIaICHUE TEM KYPCOBBIX IIPOEKTOB Y CTYACHTOB OJJHON Y4eOHOM
TPVl HE TOMTYCKAeTCsl. Y TBEPIKACHUE TEM KYPCOBBIX MPOSKTOB IMMPOBOIUTCS €KETOTHO Ha 3aCEIaHNuN
Kaeapsl.

[Tocre BBIOOpA TEMBI PENoaBaTelb GOPMYIUPYET 3aJaHUE IO KyPCOBOM MPOETK H PEKOMEHYET
nepeveHb JHUTEPaTyphl Ui €€ BBIMOIHEHUS. VCKIIOUUTENbHO BaXKHBIM SIBISIETCS MCIOJIB30BAHUE
WH(POPMAIIMOHHBIX HCTOYHUKOB, a HMMEHHO CHUCTeMbl «VIHTEpHET», 4YTO JacT BO3MOKHOCTh
oOyyaromumMmcs 0oJiee MoJIHO U3JIOKUTh MaTepHall 0 BEIOPaHHOW UM TEME.

B mporecce BBHIMONHEHUS KYpCOBOIO IPOEKTa OOYYAIOLIMICS JOJDKEH pPa3o0parhecsi B
TEOPETUYECKUX BOMNPOCaX H30PaHHOH TEMbI, CaMOCTOSITEIBHO MPOAHATU3UPOBATH MPAKTUUIECKUH
Marepual, pa3o0paTh 1 000CHOBATH MPAKTHYECKHUE MTPEIOKECHUSI.

[IpenoaBatenb, NPOBEPUB MPOEKT, MOXKET BO3BPATUTh €€ Ui JOpabOTKH BMECTe C
MUCHbMEHHBIMU 3aMedaHusiMU. CTYACHT JOJKEH YCTPaHUTh MOTyYeHHbIC 3aMEUYaHMsI B YyCTAaHOBJICHHBIN
CPOK, ITOCJI€ YEeTO MPOEKT OKOHYATEIHHO OIICHUBACTCH.

KypcoBoii mpoekr mgomken ObiTh odopmieH B coorBercTBUM ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoekT (paboTa): CTPyKTypa, CoAepKaHue, OOIIUE MPaBHIIa BHIIOTHEHUS U 0()OPMIICHUS.

[TpuMepHBIii IepedeHb TeM KypCOBBIX IPOEKTOB M MPUMED 3a/laHusl MPEICTABICHEI B paserne 7
«O1IeHOYHbIE CPEACTBA ISl IPOBEACHUS TPOMEKYTOUHOM aTTeCTAIII.



IIpunoxenne 2
OuneHouHbIe CpeACTBA JUIsA NPOBeEIeHUs IPOMEKYTOYHOM aTTecTanun

Kon
NHaukaTop A0CTHKEHHUS
HHINKAT O1eHOYHBIE CPEICTBA
opa KOMIIeTeHIIMH

I1K-5: CriocoGeH BBINONHATH CIEHHUATbHBIE PACUETHl IO TEIUIOBBIM CETSAM, HNOATOTABIMBATH MPOCKTHYIO M pabodyro
JIOKYMEHTAIINH 110 OTJCJIBHBIM y3JIaM M JJIEMEHTaM, I10 IIaHaM TEIIOBBIX ceTeH

[K-5.1 Bemonnser paboTsI no | TeopeTuuyeckue BOMPOCHI K 3a4eTy:
MIPOCKTHPOBAHMIO TEIUIOBBIX ceTed u | 1. UTo Takoe cucTeMa TeIIOCHA0KCHMS?
UX JIEMEHTOB. 2.CTpyKTypa CUCTEM LEHTPAIN30BAHHOTO TEIJIOCHAOKEHUSI.

3. [epeuncnure MOTPEOUTENEH CUCTEM TEILIOCHAOKCHHS.
4. Kinaccugukanuus norpeduTeneil CHCTeM TeIIOCHA0KEeHUS..
5. Metoabl ompeneneHUs] MOTPEOJICHUST TEIUIOTHI CHUCTEMaMHU
OTOIIIEHUS 3JaHUH.
6.Metoapl ompenenaeHuss NOTPeOIEHUs TEIUIOTHl CHUCTEMaMy
BEHTHIALINH 30aHUMH .
7. OmpeneneHue MOTpeOICHUST pacxoja TEIUIOTH CHCTEMaMHU
rOpSAYEro BOAOCHA0XKEHHS 3aHuUi.

8.0mnpenencHre MPOMYCKHOW CIIOCOOHOCTH TETUIOBBIX CeTeH
(ompeneneHne cyMMapHBIX PacXo0B BOABI).

9. Cnoco0Obl BbIpaOOTKM TemIOBOW dSHepruu. [lonsitme
reropukanui. OCHOBHBIE THUITBI HCTOYHHKOB TEILIOTHI.

10. Krnaccudukarms CUCTEM LEHTPAIU30BaHHOTO
TeIIOCHA0KEHHUS.

11. 3akpbIThIe BOJSIHBIE CUCTEMbI TerIocHaO)eHusi. OCHOBHBIC
BHIEL.

12. OTKpBITEIC BOASHBIE CUCTEMBI TeIIocHa0xeHus1. OCHOBHBIE
IBHBI.

13.Busbl TEIIIOHOCHUTENEN B TEIUIOBBIX CETSX.

14. OcHOBHEIE CBOWCTBA U BEIOOP TETUIOHOCUTEIIA.

15. TpyOsbl, mpuMeHsIEMbIE IS TETIOBBIX CETEH.

16. Apmarypa u o0opynoBaHHE NPHMCHSEMBIE Ha TEIUIOBBIX
ceTsIX.

17. HaznaueHue U THIBI TIOJBUKHBIX OTIOP TPYOOTIPOBOIOB.

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

19. KomneHcanus TeMnepaTypHbIX yATHHEHHH TpyOOTIpOBOIOB.
Knaccudukariys 1 KOMIIEHCATOPOB.

20. INpuHuun paboThl 1 KOHCTPYKIMK THOKUX KOMIICHCATOPOB.
21. IpuHuun paboThl 1 KOHCTPYKIMN OCEBBIX KOMIIEHCATOPOB.

TeopeTnuecKkne BOMPOCHI K IK3aMeEHY:

1. IlpuHnumuaneHas CcXeMa CHCTEMBl IIEHTPaIH30BaHHOTO
TeTIOCHAOKEeHUS

2. [ToTpebutenu TemIoTHI

3. Krnaccugukarms CUCTEM LIEHTPAJIU30BaHHOTO
TeTIOCHAOKEeHUS

4. Buzpl 1 OCHOBHBIE XapaKTEPHUCTHKH TEIUIOHOCUTEIIEH CHCTEM
[EHTPAITN30BAHHOTO TEIUIOCHAOKEHHS

5. Bubl ICTOYHHUKOB IIEHTPATH30BaHHOTO TEIIOCHA0KECHUS

6. TpaccupoBKa TEIIOBBIX CETEH.

7. BpiOop THIAa M MeEcTOPAcIOJIOKEHHS MCTOYHHKA TEIUIOBOM
PHEpruu

8. ObopynoBanue u HazHaueHne MTIT u LI TII.

9. Onpenenenne nMoTpedIeHNs TEIIOTH CUCTEMaMH OTOIUICHHUS
BIAHU.

10. Ompenenennie  TNOTpeOIEHUS  TEIUIOTHI  CHCTEMaMU
BEHTHJIAIIAH 3JaHUH

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

13.OCHOBBI ¥ METOJUKA THAPABINYCCKOTO pacdeTa BOISHBIX
[rerioceTei.




14. TTpe3omeTpueckuii rpaduk. OCHOBHBIC TUHUH U TOYKH.

15.I'uapaBnudecKuii pexKuM TIPH IKCILTyaTalliy TETUIOBOU CETH.
(OCHOBHBIE TIOHATHSL.

16.Pacuer ruapaBIMYECKHX pPEXHMOB TEIUIOBOM ceTH ¢
MOMOIIBIO XapaKTEPUCTHK COMPOTUBIICHHS YIACTKOB.

17. TpyObl ,npUMeHsieMbIe IS TETUIOBBIX CETEH.

18. OcHOBHBIE TOJIOXKEHHS pacueTa TPyOONpOBOJOB Ha
MPOYHOCTB. PacyeT TONIIMHBI CTEHKH TPYOBI.

19.Ha3HaueHne W THITBI TIOABMKHBIX OIOpP TPYyOOIPOBOIOB.
IPacyeT MakCHMabHO JOITyCTUMBIX PACCTOSHUI MEXKITy HUMI.
20. HemonmswkHeie omopbl. OmpeneneHre MaKCHMAaJIbHO
IMOITYCTUMBIX PACCTOSTHUI MEXKITy HUMH.
21. KomneHcamnust TeMIepaTypHBIX YAIHHEHHH TpyOOTIpOBOIOB.
Knaccupukamus KOMIICHCATOPOB.
22. IpuHuun paboThl U KOHCTPYKIIMU THOKNX KOMIICHCATOPOB.
23. IpuHuun paboThl U KOHCTPYKIMU OCEBBIX KOMIIEHCATOPOB.
24. bopn0a ¢ TEIUIOBBIMU ITOTEPSIMH Ha TETJIOBBIX CETSX.
25.0OCcHOBHBIE TIOJIOKEHHUS TEIIOBOTO pacueTa TpPyOOIpOBOIOB.
26.00111e MoJI0KEHUS PETYINPOBAHUS TEIJIOBOW HarPY3KH.
27.1lenTpanbHOe  pErylupOBaHHE OJHOPOIHOW  TETIOBOM
HATPY3KH B BOJISHBIX TEIUIOCETSIX.

IIpumepHble NpaKTHYeCKHE 3aJaHUS AJIS JK3aMeHa:

1. TermoBast Harpy3ka Ha ropsriee BOJOCHAOKEHUE COCTABILIET
1,2 MBrt. Temneparypa ropsiueir Boasl th=60 oC, temneparypa
xonoHoH Boxsl tc=5 oC.

2. OnpenenuTs MEHBIINN U OONBUINH PAcXOAbl TSINIOHOCUTENEH
it Bomonogorpesatens ¢ napamerpamu 11 =70 oC, 12 = 30 oC,
th= 60 oC, tc=5 oC.

3. JIns 5KUJIOTO MUKpOpaioHa ONpenelnTe CyMMAapHBIN pacxos
[TETIJIOHOCHUTENST Ha CHUCTEMBI OTOIUICHWS ¥ BEHTHILIIWH, KI/d,
eCII MaKcHMalbHas Harpy3ka Ha CHCTEMBI oTomuieHust Qo =
12000 Bt, makcuMmanbHasg Harpy3ka Ha CHCTEMbl BEHTHJISILIUU
Qy® = 4000 BT, Temneparypa nogaromero TerwioHocutens 130
oC, Temnepatypa oopatHoro teronocurens 70 oC.

4. OnpenenuTh pacdeTHBIE PacXoibl TETUIOTHI HA OTOIUICHHE,
BEHTIJIAIIMIO U Topsiuee BOJOCHAOXKEHHE pailoHa Topoja,
BKJIIOYAIONIETO INECTh KBapTaioB. PacueTHas Temmeparypa
Hapy>XKHOTO Bo3ayxa tH = —34°C.
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5. OnpenenuTh pacyeTHYIO Harpy3Ky OTOIUICHHS JUIS TETUIOBOTO
ITyHKTa, K KOTOPOMY IIPUCOEIMHEHBI 8 JKWIIBIX 3[[aHUi ¢ 00ImmM
HapyXHeIM obvemoM 110 000 M3 m GonpHHIIA C HAPY>KHBIM
oosemom 16000 M3 . PacuerHas TtemmepaTypa HapyXHOTO
Bo3myxa tH =—34°C. PacueTHas BHyTpEHHSSA TEMIIEpaTypa KHAIBIX
Baanuii 21°C, a 6onpuuIEl 20°C.

6. BoiOparh cxemy NPHCOCIMHEHHs] OTOIHUTEIbHBIX YCTAHOBOK
abOHEeHTa 3 K TeIIoceTH




7. Onpenenutb auaMeTp 2 ydYacTKa pacueTHOH ceTu
TEIUIOTNPOBO/IOB BOJSIHOM CETH, cXeMa KOTOpO#l MpHBEIcHA
Hmwke. Ha yuactke uepe3 100 m ycranoBnensl [1-o0OpasHbie
KoMmreHcaTopbl. CpelHUEe MOTepH MABJICHUS COCTABISIOT 7
MM/M.

6,=550"% 6,=300Tf 63=1007f

/Q)/z,afmm /@/12=400M S Ly=600m
D— T Tk
b3 X
6e=20074
&5 =250 1,= 2600
15=320M

O

IIpumep TeMBbI KypcOBOIro MPOEKTa

1. IlpoekT cuctembl TeIUIOCHAOKEHHE >KUIIOTO paidoHa ISt
KIMMAaTU4eCKUX ycioBuil ropoma YemssOunck. Pacuernas
remmeparypa  cereBoi  Boael  150-70  oC.  Cuctema
TETIOCHA0KEHHS 3aKphITasl.

CxeMa reHIuIaHa paifoHa mpuaraercs.

[Tpumep 3aganust MO TEME KypCOBOTO IIPOEKTa:

1. CocTaBuTh MacopT MUKPOPAHOHOB

2. ITocTpouTh pO3BI CHIIBI 1 TOBTOPSIEMOCTH BETPOB.

3. OOocHOBaTh BBIOOp MECTa pACIIOJNIOKEHHUS HCTOYHHKA
[TeTIOCHAOKEHHUS.

4. OmpenenuTs pacyeTHBIE TEIJIOBbIE HArPy3KH CHCTEMBI
[TeTIOCHAOKESHHUS.

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

6. Omnpenenuth pacxoibl TEIUIOHOCUTENSI JUIA  KaXXIOoTo
IMUKpOpalioHa.

7. Pa3paboTtaTh pacueTHyIO CXeMy TEIJIOBOH CETH.

8. BBINOIHUTE THAPAaBIMYECKUH PacUeT TEMIOBOM CETH.

9. IlocTpouTh MbE30METPHUYECKU IpaMK TEIIIOBOH CETH.

9. DBpimomHUTE pacueT yyacTKa  TEMIONpoOBOJa Ha
KOMITEHCAIIMIO TEMIEPaTyPHBIX JedopMannii.

10. BrImoigHMATE pacyeT TEIUIOBOM H3OJSAIMH  yJacTKa
[TpyOOIIPOBOIOB TETIJIOBOH CETH




0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTAMH, MOKA3aTeJM M KPHTEPHH
OLICHUBAHUS:

[TpomexyTounas arrecranusi no aucuuiuiiHe «lleHTpanu3oBaHHOe TemiocHaOXKeHHe» 3a 6
CEMECTp BKJIIOYAET TEOPETUUECKHE BOMPOCHI, TIO3BOJIIONIME OLEHUTh YPOBEHb YCBOCHHS
oOyuaromumucs 3Hanuil. [IpoBoautcsa B ¢popme 3auera c onenkoit. Ilpomexxyrounas arrecrarus 3a 7
CEMECTp BKJIIOYAET TEOPETUYECKHE BOIMPOCHl W MPAKTUYECKHE 3a/JaHMs], BBIABIISIIONINE CTEICHb
c(OpMUPOBAHHOCTH YMEHHI U BiageHUI, IPOBOAUTCA B opMe 3k3aMeHa U B (opMe BBINOIHEHUS U
3allUTHl KYpCOBOTO MPOEKTA.

DK3aMeH 10 JaHHOU JUCLUILIMHE MPOBOJUTCS B YCTHOM opMe MO IK3aMEHAIIMOHHBIM OuiieTam,
KQXK/JIbIN 13 KOTOPBIX BKIFOUAET 2 TEOPETHUECKUX BOMPOCA M OJJHO MPAKTUUYECKOE 3aaHHE.

IToka3zaTenu u KPUTECPUHA OLICHUBAHUSA IK3aMEHA:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyarommMics JEeMOHCTPHUPYET BBICOKUN YpPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMATHUECKOe M TIIyOOKOe 3HaHUE y4ueOHOro
Marepuaia, CBOOOIHO BEIMOIHACT MPAKTUIESCKHE 3aIaHHsI, CBOOOIHO OTIEPHPYET 3HAHUSIMH, YMEHHUSMU,
IPUMEHSET UX B CUTYallUsAX MOBBIIEHHOM CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBL, HO JOIYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHMs NpPU aHATUTUYECKUX OIepalusx, IepeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHHIC CUTYAIHH.

— Ha OILICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET HOPOTrOBbIH
YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMNA: B XOAE KOHTPOJBHBIX MEPONPHUATHH JOMYCKAIOTCS
OLIMOKH, MPOSIBIIAETCS OTCYTCTBUE OT/JENIbHBIX 3HAHUHN, YMEHU, HABBIKOB, 00y4JarOIIUNACS UCIIBITHIBAET
3HAYUTEJIbHBIC 3aTPYAHEHUS MPH OTNIEPUPOBAHNYU 3HAHUSAMHU M YMEHUSMH IIPH UX NIEPEHOCE Ha HOBBIC
CUTYallUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oayuia) — 0Oydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpeTHUECKOro MaTepuala, JONyCKAaeT CYIIECTBEHHbIE OLIMOKHM, HE MOXKET I0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCIIPOU3BEICHUS M OOBSICHEHUS WH(POpPMAIMK, HE MOXKET IOKa3aTh WHTEJUICKTyaJbHBIE
HaBBIKM PELICHUs MPOCTHIX 3aay.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

— Ha OICHKY <«3a4Te€H0» — OOyJaroIMicsS JIEeMOHCTPUPYET JAOCTATOYHBIN YpOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIINI: OCHOBHBIC 3HAHMsI, YMEHUSI OCBOCHBI HEe MeHee yeM Ha 50%, HO
JIOITYCKAIOTCS HE3HAYUTEILHBIC OIMOKY, HETOYHOCTH, 3aTPYTHEHUS TIPU aHATUTHICCKUX OIEpaIusX,
nepeHoce 3HaHWI U YMEHHI Ha HOBBIE, HECTAaHAPTHBIE CUTYAIIUU.

— Ha OIICHKY «He 3a4YTeHO0» — oOydJaronuiicss neMOoHCTpupyeT 3HaHusi He Oonee 40%
TEOPETUYECKOr0  MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OIIMOKM, HE MOXKET I[0Kas3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIISHUS TPOCTHIX 3a/1a4.

KypcoBoii MpOeKT BEIMOIHACTCS O] PYKOBOJICTBOM IIPEIOIaBaTeIs, B IPOIECCE ero HAMCAHUS
oOyJaromuiicss pa3BUBaeT HAaBBIKM K MPOEKTHOH paboTe, 3aKkperuisii U OJHOBPEMEHHO PpacCIIUpsis
3HaHUS, MOJYYEHHbIE NMpPHU M3ydyeHUH Kypca. [Ipu BBINOJHEHHH KypCOBOTO MpOEKTa OO0ydaromuics
JOJKEH TOKa3aTh CBOE€ yMEHHE paboTaTh C HOPMATUBHBIM MaTepUATIOM U JAPYTUMHU JUTEPATypHBIMU
HNCTOYHHUKAMH, a TAaKKXC€ BO3MOXHOCTH CUCTEMATHU3UPOBATHL W aHAJIU3UPOBATH Fpaq)O-aHaJTI/ITI/I‘IeCKI/Iﬁ
MaTepuail U CaMOCTOSTEIFHO TBOPYECKH €T0 OCMBICTUBATH.

B mpomecce HammcaHUST KypCOBOTO TIPOEKTa OOYYAIOUIMICS JOJDKEH pa3o0paThCsi B
TEOPETUYECKHX BOIMPOCaX HW30pPaHHON TEMBI, CAMOCTOSATEIHHO MPOAHATU3UPOBATh MPAKTHUECKUN
MaTepHua, pazoopaTth 1 000CHOBATH MPAKTHYECKUE TIPEITTOKECHHS.

IMoka3aTes i U KpUTEPUH OLIEHMBAHUS KYPCOBOI'0 MPOEKTA:



— Ha OLEHKY «OTJIMYHO» (5 OamioB) — NIPOEKT BBHINOJIHEH B COOTBETCTBUU C 3aJaHUEM,
oOyyaromuiicss MOKa3bIBAE€T BBICOKUN YPOBEHb 3HAHUN HE TOJBKO Ha YPOBHE BOCIIPOM3BEICHUS U
00BsICHEHUS! MH(OPMALIUK, HO U MHTEJUIEKTYaJIbHbIE HABBIKM PELICHUs IPOOJIeM U 3a7ay, HaXOXKAECHUS
YHUKaJBHBIX OTBETOB K MPOOJIEMaM, OIICHKH U BBIHECCHHUS KPUTHYECKHUX CY>KJICHHIA;

— Ha OLEHKY «xopomo» (4 Oamia) — NPOEKT BBHIIOJHEH B COOTBETCTBUM C 3aJJaHUEM,
o0yJaromuicsl TOKa3blBaeT 3HAHMS HE TOJBKO HAa YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUS
UH(POPMALIMH, HO U MHTEJIJIEKTYalIbHbIE HABBIKU PELICHUs MPoOJIeM U 3a/1a4, HaXO0KICHNS YHUKAIbHBIX
OTBETOB K IpoliieMam;

— Ha OLICHKY «yI0BJIETBOPHUTEIbHO» (3 Oasuia) — MPOeKT BHIIIOJHEH B COOTBETCTBUH C 3aJJaHUEM,
o0yyaromuiicsi MOKa3blBaeT 3HAHUS Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS WH(pOpMAINH,
MHTEIIJICKTYaJIbHbIE HABBIKU PEIEHUS IPOCTHIX 3a/1a4;

— Ha OLEHKY «HeYJ0BJIeTBOPUTEIbHO» (2 0Oamia) — 3aJaHue MPENoJaBaTels BBIIOIHEHO
YAaCTUYHO, B IIPOLIECCE 3aLIUTHI IPOEKTA O0YUAIOIIUICS IOMyCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOYKET
II0KAa3aTh MHTEJUIEKTYya bHble HABBIKU PELICHMS IOCTaBJICHHOM 3a1a4u.

— Ha OLEHKY «HEyIOBJIeTBOPHUTeIbHO» (1 0ami) — 3anaHue NpernoaaBaresis BHIIOJIHEHO
YaCTUYHO, 00YyYaroIuiicss HE MOXET BOCIIPOM3BECTU U OOBACHUTH COJEP KaHUE, HE MOMKET [MOKa3aTh
MHTEIJICKTYaJIbHbIE HABBIKU PELICHUS MIOCTAaBICHHOM 3aa4u.



