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JIner akTyanu3anuu padoye nporpamMmsl

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

[Iporokom ot 20 . 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

[Iporokonm ot 20 1. Ne

3aB. kadeapoii M.M. CypoB1ioB

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

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CypoBuos

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

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CypoBuos




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto ocBOeHUS TUCHUIUTHHBI «I a30CHa0KEeHNEe» SIBISIIOTCS: OPMUPOBAHUE Y
CTYJCHTOB HAaBbIKOB MPOEKTUPOBAHUS U IKCIUTyaTallud CUCTEMbI T'a30CHA0KEHHUS, a TAKXKe
CIOCOOHOCTEH MPOEKTHUPOBATH TEXHOJOTUYECKHE OCHOBBI aBTOMAaTU3UPOBAHHBIX CHCTEM
yIpaBICHUS.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna ['a3ocHabkeHue BXOAUT B YacTh y4eOHOTO I1aHa (OPMUPYEMYIO
y4acTHHUKaMHU 00pa30BaTeNbHbIX OTHOIIEHUH 00pa30BaTeIbHOM MPOrpaMMBl.

Jis u3ydeHust TUCHUIUIMHBI HEOOXOAUMBI 3HaHUS (YMEHUSI, BIAJACHHUS ),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe N3YUCHHS TUCIUIUIMH/ IPAKTUK:

WHxeHepHbIe CHCTEMBI M 000PYAOBaHHE 3IaHHHA

MexaHuka )KUJKOCTH U Ta3a C OCHOBaMHU FUAPABIMKU

TeopeTnueckre OCHOBBI TEMJIOTEXHUKH (TEXHUYECKAs TEPMOJUHAMMKA U
TEIJIOMaccoOOMEH )

VYyeT 1 KOHTPOJIb IHEPTrOPECYPCOB B CHCTEMAaX TEIUIOTa30CHAOKEHUS U BEHTHIISLINH

IIpon3BOACTBEHHAA - TEXHOJIOTHYECKASI IPAKTUKA

Marematuka

KoMmbroTepHOE MOAEIMPOBAHNE TEIJIOBO3AYIIHBIX ITPOLIECCOB

Teopernueckas MexaHHuKa

HnxenepHoe obecriedeHre CTpOUTENbCTBA (Te0e3usl, Te0IOTHS)

Y4eOHast - H3BICKATENIbCKAs IPAKTUKA

VY4eOHas - 03HaKOMUTENbHAS MTPAKTUKA

®dusuka

Xumust

3uanus (yMEHUs, BIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YUYECHUS JUCIUILTNH/TIPAKTHK:

ABTOMaTH3aIMs CUCTEM TEIJIOTa30CHA0KEHUS U BEHTHIIALIUH

OCHOBBI TEOPUH HAJIEKHOCTH CUCTEM TEIIOTa30CHA0KEHNS U BEHTHIIALIUN

[TonroroBka K mpoueaype 3aluThl U 3allUTa BBITYCKHON KBATU(PUKAITMOHHON
paboThl

IToaroToBka K ciade u caada rocyJapCTBEHHOTO K3aMeHa

[Tpon3BoacTBEHHAs - MPEAIUIUIOMHAS IPAKTHKA

PerynmupoBanue pexxuMoB paOOThI CUCTEM TEIIIIOTa30CHAOKEHUS U BEHTHIISIIHI

TexHu4eckas dKCIuTyaTaus U PeKOHCTPYKIMS 3JaHUI

3 KomnereHuuu o0y4aroinerocsi, popmMupyemsbie B pe3yJbTaTe 0OCBOCHUS

AUCHUTUIMHBI (MOYJIsl) M IJIAHUPYEMbIe Pe3yJIbTAThI 00yUeHu sl

B pesynbrare ocBoeHUsT AUCIUIUIHNHBI (Moaynsi) «['a3ocHabkeHue» 00yJdarommiics
JOJDKEH 00J1a/1aTh CIEAYIOIMUMU KOMITETCHIIUSMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[1K-2 CnocobeH noAroToBUTh NPOEKTHYIO TOKYMEHTALIUIO 110 OTAENIbHBIM y3J1aM U
JIEMEHTaM CHCTEM ra3opacripeieleHus U ra30noTpedaeH s, 111 BHyTPEHHUX I'a30IIPOBOJIOB
Y Ta30UCIIOJIb3YIOLIEr0 000PYI0BaHUS, a TAKXKE 110 HAPYKHBIM I'a30BbIM CETSIM OOBEKTOB
KalUTaJIbHOTO CTPOUTENIHCTBA

[1K-2.1 Beinonuser paboTsl 1O MPOEKTUPOBAHUIO HAPYKHBIX U BHYTPEHHHUX
ra30BbIX CETEH U X IEMEHTOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

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

HHUCJIIC:

— KOHTaKkTHast pabora — 119,4 akan. yacos:

— ayautopHas — 114 akan. yacos;

— BHeayauTopHas — 5,4 akaJl. 4acoB;

— camocTosTenpHas padora — 60,9 akaz. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

®dopma aTTecTalu - 3a4eT, IK3aMeH, KypCOBOI MPOEKT

AynuropHas 5 o
KOHTaKTHas paboTa = dopma TeKyIero
o 5 X
5 B aKaJl. 4yacax 3) Bu KOHTPOJIA
Pasnen/ Tema 3 ( A ) E R A . P Kon
g & © | camocrosTenbHON |  yCIIEBa@MOCTH H
JTUCLUTUTAHBI 3 g o . | xommerenyu
O g g paboThI TIPOMEKYTOYHOM
Tex mal. | mpakT. Z2'S aTTeCTaluu
3aH. 3aH. | O &
1. 1. Toprouue rassl.
JloObIya 1 TpaHCHOPT
1.1 . Cocrag razoo6pa3soro
toruuBa. Kiaccudukarus
CamocrosTenpHOe
roproouux rasos. ['oprodue
n3yJdeHne
rasbl, UCTIOJIb3YEMBbIE JUIs .
ra3ocHa0keHHsI TOPOIOB U yucbuoi
p 2 JIUTEepaTyphl VYceTHbli onpoc TK-2.1
MPOMBIIIIEHHBIX
. [Noaroroska k
npennpustaii. OCHOBHEIE
9 ayJJUTOPHBIM
CBOIiCTBa U TpeOOBaHUS,
3aHATHSIM
NPEAbSABISIEMbIC K TOPIOYHM
razam
1.2 XapakrepucTuku
ra30BbIX MECTOPOKICHUIN
Poccuu. I'azoBbie CamocrosTenbHOe
CKB&XHHBI, UX OypeHue u U3y4eHHe .
L P YHCHH YcrHBIi ompoc.
ycrpoiicTBo. O0BsI3Ka yueOHOM
IIposepka
Ta30BBIX CKBaXWH. ['a3bl 3,1 TUTEPaTyPBHI. TK-2.1
MPaKTUYECKUX
KOHIEHCaTHBIX Beimonaenne .
. 3agaHui
MECTOPOKAECHHUH. 6 MPaKTUYECKUX
OcobenHocTy 100BIYN ra3a 3aJaHui
Ha KOH/ICHCATHBIX
MECTOPOKACHUIX
CamocrosTenpHOE
1.3 O6paboTka rasa. H3y4eHHE .
N VYeTHbIl onpoc.
Ocy1ka ra3a ¥ O4uCTKa OT yaeOHOI
IIposepka
cepoBogopoaa. Onopusanus 4 JIUTEPATypHI TIK-2.1
MIPaKTHYECKUX
rasa M OfOpU3alluOHHbIE IMonroroska sananmii
YCTaHOBKH ayJUTOPHBIM
3aHATHAM
1.4 TpancnoptupoBaHue CamocrosTenpHOe
rasza Ha OoJbIIHe U3yveHHe YcTHBI onpoc.
accrostHus. Cxema eOHo IIpoBepka
p 2 2 2 7 poBep IK-2.1
MarucTpajbHOTO JIUTEPATYpPhI MPaKTUYECKUX
ra3onpoBojJa 1 ero [Toaroroska k 3a/laHui
coopyxeHuit. [lonzemubie ayJJUTOPHBIM




XpaHuIMIa.

Pabouas emkocTh 3aHITHUSIM
ra3oxXpaHmInIIa
HWroro no pazaeny 91
2. 2.T'oponckue cucTeMbl
ra3ocHa0XeHHs U UX OCHOBHEIE
XapPaKTEePUCTUKH
2.1 CxeMbl TOPOACKUX
CHCTEM Ta30CHA0KEeHUSL.
Knaccugukarmst CamocTosaTenpHOe
Ta30IpOBOJIOB. Y CIOBUS HU3y4YCHHE N
P YHeHH VYceTHbIl ompoc.
MPUCOCANHEHHS yueOHOM
N IIposepka
norpeduTenel K ra30BbIM JIUTEPATyPhI MK-2.1
MPAKTHIECKUX
cersiM. CHCTeMBI C IBYMS U [onroroBka x —
HECKOJIbKMMU CTYIIEHSAMH ayJUTOPHBIM
naBieHui. Cucremsl ¢ 3aHATHIM
KOJIBIIEBBIMH U TYITHKOBBIMH
Ta30BBIMH CETSIMU.
2.2 YcTpoiicTBO 1
KOHCTDYKIIH HADYKHBIX CaMmocrosiTenbpHoe
Py PyxK U3y4YECHUE
ra30IpOBOJIOB. N
TpyOsb1, MaTepuan Tpyo yacbuoi
PYOBI, p PYo, JTUTEPATYPBI TectupoBBanue IK-2.1
COpPTaMEHT, OTKIIIOYAIOIINe
. [Tonroroska
YCTpOMCTBa, apMarypa u
AyAUTOPHBIM
obopynoBaHue
3aHATHSM
ra30IpOBOJIOB.
Wroro no pazneny
3. 3. IloTpebnenue raza
3.1 . OcHOBHBIE KaTeTOPUHU
nmotpeduTenel 1 METOBI
pacdeTa noTpedIsieMoro CamocrosTenpHoe
numu raza. CooTHoIIEHNE U3y4eHue
MEXIy 00beMaMu Tasa, yueOHO N
DpoHTAIBHBIN
NnoTpeOIIIEMBIMU 10 JIUTEepaTyphl OIPOC K-2.1
Pa3iIuYHBIMUA KaTETOPUAMU [Noaroroska k p
norpeduteneir. Hopmsr AyAUTOPHBIM
norpebaenus. Pacuer 3aHATUSM
TOZOBOTO MOTPeOIEeH s ra3a
MOCEJIKAMH U TOPOIaMH
3.2 Pesxxum mmoTpebneHust
raza. ['o1oBo#t u cyrouHbie
rpaduku NoTpedsIeHHs.
pag P CamocrosTenpHoe
Koadpunuentst
n3ydeHue
HepaBHOMEpPHOCTH. ['oioBast o
U CyTOYHAs yaebHoii
T 8 JIUTEPATYPhI YcTHBIN onpoc [K-2.1
HepaBHOMepHOCTH. Pacyer
M N [Moaroroska k
TOI0BOI U CyTOYHOU
ayJMTOPHBLIM
HEpaBHOMEPHOCTH. banaHc
3aHATUSIM
rasza. PerynupoBanue
HEPaBHOMEPHOCTH
noTpebneHus rasa.
3.3 Wcnonp3oBanue
MOJ3EMHBIX XPaHHIH
A b t Nzyuenue
MoTpeOuTENeH-PEeryasaTOpOB,
€3€PBOB MPOITyCKHON MMTCPATYPHI.
pesep Y Iloaroroska k VYcTHBIH ompoc MK-2.1
CHOCOOHOCTH
AyJAUTOPHBIM
ra3oTpaHCIOPTHBIX CUCTEM,
3aHATHAM

YCTaHOBOK IPOTaH-0yTaHo-
BO3/YIIHBIX CMecel 1




COKVDKCHHBIX TIPHPOIHBIX
Ta30B, aKKyMYJIHPYIOIIEH
€MKOCTH MarucTpanbHBIX
Ta30IpPOBOJIOB.
Omnpenenenne pacueTHHIX
pacxoJ10B raza. Metoasl
pacdeTa ¢ UCIOIb30BaHUEM
K03 GUIIUEHTOB
OJTHOBPEMEHHOCTH U

k03¢ durmeHToB
HEpPaBHOMEPHOCTH.

Wroro no paszneny

16

18

4. 4. Tunpasnudeckuii pacuer
ra30BbIX CETEH

4.1 Onpenenenue moTepb
JIaBJICHHSI B Ta30TPOBO/IAX C
y4ETOM U3MEHEHUS
IUIOTHOCTH Ta3a.
Koadpuuuent
C)KUMaeMOCTH T'a3a H ero
y4eT IpH THAPABIHIECKOM
pacdere. PacueTHrie
(hopMyIbl, TaOIULEL,
HOMorpammsl. Pacuer
MECTHBIX CONPOTHBIICHHH.
VY4eT JoNoNIHUTENBHOTO
JaBJICHUSI, BOSHUKAIOIIETO
H3-32 PA3HOCTH INIOTHOCTEH
ra3a M BO3Iyxa

CaMoCTOATEIEHOE
H3yUCHHE
yueOHOM
TUTEPaTypHI
IToaroToBka Kk
ayIUTOPHBIM
3aHATHSAM

YerHbIl onpoc.
IIposepka
MIPAKTHYECKUX
3aJaHui

MK-2.1

4.2 TTocTanoBKa 3a1a4u
pacuera TYINHKOBBIX,
Pa3BETBIICHHBIX U
KOJIBIICBBIX CETCH.
TIpuanumns
SKOHOMHYECKOTO
pacrpeeseHus oTeph
JIABJICHHS B Ta30MPOBOJIAX.
PacuerHas cxema oTnauu
raza u3 cetu. OnpenenexHue
pacuUeTHBIX pacxoJIOB raza
VISl y4aCTKOB, HECYIINX
MyTEBYIO U TPAH3UTHYIO
HArpy3KH.

CaMOCTOSITEIbHOE
U3y4eHue
y4eOHO

JIUTEepaTyphl
ITogroroBka k
ayTUTOPHBIM
3aHATHAM

IIpoBepka 3anaHuid.
Ompoc.

IK-2.1

4.3 Pacyet TynmMKOBBIX
Pa3BETBIICHHBIX Ta30BBIX
ceTell. AJIropuT™
THJPABINYECKOTO pacyera.
Pacuer
TOTOKOpaCTpeeTICHHsI B
KOJIBIEBBIX CETSX.
AnroputMm pacueta. Pacuer
ceTeil BBICOKOTO (CpeIHEro)
JIABJICHHS C YYETOM
HaJC)KHOCTH 00ECIICUEHMS
MOTpeOuTeNeH ra3oMm .
PacueT KonblLEeBEIX ceTei
HH3KOTO JIaBJICHUS

6,2

CaMOCTOSITEIbHOE
U3y4eHue
yueOHO

JUTEepaTyphl
ITonroroBka x
ayIUTOPHBIM
3aHATHAIM

VYcTHBI onpoc.
IIposepka
MIPAKTUYECKUX
3aJaHui

TK-2.1

HWroro no pazaeny

20,2

Hroro 3a CEMECTP

12

24

24

47,3

3a4éT

5. 5. PerynupoBaHue 1aBJICHUS
ra3a B TOPOJICKUX CETSX.

5.1 INpuHiumns! paboTsl

CaMoCTOITEIEHO

YcTHBIi onpoc

TK-2.1




PETYIATOPOB AaBICHHUSI.
Koncrpykunm,

€ U3y4eHHe
XapaKTePUCTHKH o
yueOHOM
OCHOBHBIC THITBI
JIUTEPaTyphI
PETYIATOPOB JaBJICHHS,
Ilonroroska
UCTIOJIB3YEMBIX B CUCTEMaX
AYAUTOPHBIM
ra30CcHa0XEHUs TOPOJIOB U
3aHITHUSIM
MPOMBIIIIEHHBIX
MPEIIPUATHH.
CamocrosTensHoe
H3y4YeHHe .
o YHeHH VYerHslii onpoc.
5.2 Pacuer npomyckHOM yueOHOM poBenKa
CIIOCOOHOCTH PETyJISATOPOB JIUTEPATYPBI POBEp TK-2.1
MPAKTHICCKUX
JTaBJICHUS IlonroroBka .
3ajaHui
AYAUTOPHBIM
3aHITHUSIM
HWroro no pazaeny 4
6. 6.'azoperynsaTopHbIC CTAHIUH
6.1 I'azoperynsTopHabie
ITyHKTHI X YCTaHOBKH.
TexHOIOTH4ecKne CXeMBl.
O6opynoBanue. Beibop
eryJIsITOPOB JIaBJICHUS U YeTHslit onpoc.
E }ll“oro 560 TTOBaHUS Tonrotosia k IIpose KI;
Py Py ’ 2 ayTUTOPHBIM POBEp TK-2.1
KonrponbHo- MIPaKTHIECKUX
3aHATUAM .
HM3MEPHUTENbHbIE TIPHOOPHI 3agaHui
ra30peryJIsATOPHBIX MYHKTOB
" ycTaHOBOK. ['a30BEbIe
CYETYHKHU M PACXOAOMEPBHI.
Hx non6op u pacuer.
6.2 Ynpasnenue
THIPABIMYECKUMH
peKIMaMHU 1
TEXHOJIOTHYECKUMH
CaMmocrosTensHoe
MIPOLIECCaMH PaCIIpeAeITeHHs
U3y4YeHHE .
raza. Crabunu3zanus GHoi YcTHbli onpoc TK-2.1
THIPABINYECKOTO PEKUMA B i
JUTEPATyPhI
TOPOJICKUX CHCTEMaXx.
YnpasneHue pexuma u3
LEHTPAITBEHOTO
JCIIETIEPCKOTO ITyHKTA.
Hroro no pazuery 2
7. 7 TeXHUKO-?)KOHOMUYECKHI
pacder Tra3oBBIX CeTel.
7.1 Texuuxo- CamocTosaTenbHOoe
SKOHOMHMYECKOE U3y4eHne DpoHTaIBHBII MK-2.1
000CHOBaHHUE CXEM yueOHOM onpoc '
TOPOJICKHX T'a30BbIX ceTel JIATEPaTyphI
7.2 KanuTanoBioxeHus B
JJIEMEHTHI CHCTEMBI
ra3ocHa0XeHusl.
OKCITyaTalluOHHbIE .
YcTHBI onpoc.
pacxozsl. Meronrka [Moaroroska k
IIpoBepka
CPaBHEHMs BApUAHTOB. 3,6 ayJUTOPHBIM MK-2.1
WHIUBHAYaIbHBIX
Pa3paboTka onTUMAaIbHBIX 3aHATUSIM
pacueToB

CXEM ra30BBIX CeTel
BBICOKOTO, CPEIHETO 1
HU3KOTO JJaBJICHUS.
TeXHUKO-?KOHOMHYECKHI




pacuet JUaMeTpPOB I'a30BbIX
cereii. Mcronp3oBaHue
BBEIYHCIIMTEIHLHON TEXHUKH
JIISL TEXHUKO-
HKOHOMHYECKOTO pacyera.

HUroro o pazneny

3,6

8. 8. IIpoMbIlIIEHHBIE CUCTEMBbI
ra30CHa0KEeHUs

8.1 IlpuanunuansHbIe
CXEMBI IPOMBIIIIEHHbIX
CHCTEM U UX
K1accu(pUKanus.
Konmnuectso n
pacnonoKeHue
ra30peryIsTOPHBIX CTAHIHH.
Mex1exoBble Ta30IPOBOIBI
U UX YCTPOMCTBO.
Buyrpuuexossie
ra3onpoBojsl. PacueTHsle
pacxoJibl ra3a u pacueTHbIe
nepenassl 1aBJICHUS.
O060oCcHOBaHKE PAaCUETHBIX
mapamMeTpoB. TeXHUKO-
9KOHOMHYECKOE CPaBHEHNE
IPOMBIIITIEHHBIX CUCTEM
ra3zocHa0xeHus. Beioop
ONITHMAJILHOTO BapHaHTa.
OcobenHocTH pacuera
CHCTEM IIPH
PEKOHCTPYKIHH.

CaMoCTOATEIEHOE
U3y4YeHUE
yueOHOM

JTUTEPATYPHI
IToaroroBka k
ayJUTOPHBIM
3aHATHSIM

VYerHbIi ompoc

MK-2.1

HUroro o pazneny

9. 9. Dkcmryaranus CUCTEM
rasocHaOxeHus. TexHuka
0e30IacCHOCTH

9.1 . Opranuzanus
9KCIUTyaTalluyd CUCTEMBI
razocHaOxeHus. C1y>KObI
SKCIUTyaTaliy. YIIpaBieHne
peXUMaMU TOIa4H Ta3a.
VYyer u 6ananc rasa.
WcnpiTanue ra3onpoBoioB U
NpUeMKa UX B
9KCILTyaTalHIo.
IIpucoenunenue
ra30IpoBOJIOB K
JIEHCTBYIOLIMM T'a30BbIM
CeTSM.

CaMoCTOATEIEHOE
U3y4eHne
yueOHOM
JIUTEPATYPHI

VYcTHbIi onpoc

TK-2.1

9.2 TlponyBka
ra3onpoBojioB. KoHtpons 3a
COCTOSIHHEM Ta30IPOBOJIOB.
TIpubopusrit MmeTox.
BbIsIBIIeHHE U JTUKBUAIHS
yreuek. [Tpodunakruyeckoe
o0Cy>)KuBaHUe, TEKYIIUH U
KalUTaIbHBIA PEMOHTHI.
HcnpiTanue U npueMKa B
IKCILTyaTalHIo
ra3operyJsiTOPHBIX MYHKTOB
(PID). ITyck u Hananka
000pyI0BaHMUS.

CaMOoCTOSITEIbHOE
H3yUCHHE
yaeOHOI
JUTEPaTyPHI.
Brinosnnenne
ATITP

IIposepka AIIP

TK-2.1




Konrpoins pabots! I'PII,
npoduiIaKTH4ecKoe
00CIy>KUBAaHUE U PEMOHT.

Wroro no pazneny

10. 10 Cucremsl cHaOKEHUS
MOTpeOuTENEH CHKMKESHHBIMH
YTJIEBOZOPOJHBIMHU T'a3aMH

10.1 CoiicTBa
MHIUBUAYaIbHBIX
YTIIEBOIOPOIOB B )KHIKOH 1
napoBoii (pazax, BXOAAIINX B
COCTaB CYKHXKCHHBIX Ta30B.

. CamocrosTensHoe
CMmecH ra30B 1 KHJIKOCTEH.
H3yueHHe
Pacuer cocrtaBa cmecu. o
N y4eOHO
Pacuer cocraa nByx¢azHoi .
JTUTEPATYPBI VYcTHBIi onpoc TK-2.1
CMecH YIJIeBOJOPOAOB.
[Noaroroska k
TexHonornueckas cxema
. ayJUTOPHBIM
Ta30HAMOIHUTEIbHOM
3aHATUAM
ctaniu. OCHOBHBIE
COOPYKEHHUSI. 7
N3oTepmuyeckue
XpaHuiauma. TpaHcrnopT
C)KIKCHHBIX I'a30B
10.2 dusnyeckue
TIPOIIECCH, IPOTEKAIOIIUE B CamocrosTensHoe
YCTaHOBKax U3y4YeHUE .
N VYcrHslii onpoc.
YIIJIEBOIOPOIHBIX T'a30B Y yueOHOM
N [IpoBepka
notpebureneil. Harpes JIUTEPATypPbI IK-2.1
TIPAKTUYECKUX
JKUJIKOCTH, UCTIApEHHUE, [lonroroBka B
C)KUT'aHUE UCTIAPUBIIUXCS ayJUTOPHBIM
TapoB, B3aMHAsI CBSI3b dTUX saasTtusm AITP
TIPOIIECCOB
HWroro no pazaeny
11. 11. Teoperudeckne OCHOBEI
CKWTaHus ra3a. ['a3oBble ropenku
1 UX OCHOBHBIC XapaKTECPUCTUKH.
Pacuer razoBsix ropenok
11.1 . Cxopoctb
XUMHUYECKUX PEaKLni.
DHeprus akTUBAIUHU. 3aKOH
Appennyca.
KonnenTpanuonusie
rpaHyulbl BOCIUNIAMCHCHMUS.
OCHOBHBIE PEKUMBI
pacrpocTpaHeHHs IUIAMEHH.
CKOpOCTh HOPMAJIBHOTO
pacrpocTpaHeHHs. CamocrosTensHoe
Crabunm3aryst 7 U3y4YCHHE Omnpoc MK-2.1
JIAMMHApHOTO IUIAMEHH Ha JIATEpaTyphl

ropeske. SIBjieHue mpockoxa
1 OTpPHIBA IUIAMEHH.
VYcnoBus, onpenensonme
MIPOCKOK M OTPHIB ITAMEHH.
Kputraeckuii rpaiueHt.
PazButune TypOyneHTHOTO
(hakena. Pasmeps! dakena.
JuddysnonHoe ropeHue.

Juddysnonnoe




JaMHUHAPHOE TUIaMSL.
TypOyseHTHBII ra30BbIi
(aken. O6pazoBanue
TOKCHYHBIX BEIIECTB IIPH
COKUTAHUU ra3a

11.2 . Knaccuduxanus u
OCHOBHBIE HJIEMEHTBHI
ra3oBbIX ropesok. CrocoOsbl
OpTaHU3allMy Mporecca
TOpEHHSI.
Cwmeceobpa3oBaHue.
MHTencuBHOCTE Iponiecca
COKUTaHUS rasza

ITogroroBka k
ayJMTOPHBIM
3auaTusM AITP

VYerHbIit onpoc

MK-2.1

11.3 . PacueT atMoc(hepHbIX
ropesnok. Beioop pacyeTHsIX
napamerpoB. Pacuer
KEKIHOHHBIX TOPETIOK
TIOJTHOTO TIPEIBAPUTEIHEHOTO
CMEIIEHHS Ta3a C BO3TYXOM.
Pacuer TypOyIeHTHBIX U
HOJIOBBIX TOPEJIOK

ITogroroBka k
ayIUTOPHBIM
3aasaTusaM AITP

[IpoBepka
BeInosiHeHus AITP

[K-2.1

Hroro no pazneny

12. 12 TI'azocHabOxeHue 30aHNH

12.1 VYcrpoiictBo
BHYTPUIOMOBBIX
ra3onpoBoJoB. ['a3oBbIe
npu6opskl. [LTUTHL
Bononarpesarenn.
ABTOMaTH3aLMsI IPHOOPOB.
VYcranoska. OTBOX
MIPOJYKTOB CrOpaHus.
T"a3oBoe oTomenue.
OtonuTenbHbIC MEYH.
I'a30BBIC KaMUHBI,
Kanopuepsl, KOHTAaKTHBIE
BO3IyXOHarpeBaTeIIH.

ITogroroBka k
AITP

VYcrHbli onpoc

IK-2.1

12.2 TuppaBnmueckuit
pacuet BHYTPHAOMOBOM

ceTn ra30IpOBOIOB.
Pacuer

IToaroroBka k
AITP

Konnoxksuym

[K-2.1

HWroro no pazaeny

Hroro 3a CEMECTpP

18

36

13,6

OK3aMC€H,KII

HToro no nuCHUMIIIMHE

30

24

60

60,9

3a4eT, 3K3aMeH,
KYpCOBOH NPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPENOAaBaHUuM TUCIUIUTMHEI «I a30cHa0KeHNe»
HCIIOJIB3YIOTCS TPAAULMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

1. {mst popMuUpOBaHUS HOBBIX TEOPETHUECKUX U (PAKTHUYECKUX 3HAHHNA
HCIIOJIB3YIOTCS JIEKIIMN:

0030pHBIE — JIJIS1 PACCMOTPEHUST OOIIUX BOIIPOCOB U MOHATHH Kypca «BeHTHIIALH,
KOTOpBbIE HEOOXOMMBI [T CUCTEMATH3aIUU U 3aKPEIUICHUS 3HAHUH;

UH(POPMALMOHHBIE — [T 03HAKOMJICHHSI C OCHOBHBIMHU TPUHITUIIAMU
IIPOCKTUPOBAHUS U PACUETOB KOTEIBHBIX arperaToB, a TAKXKE I U3yYEHUs MIPOLIECCOB,
MIPOUCXOJALINX B DJIEMEHTAX KOTEIBHONW YCTAHOBKH;

poOJIeMHBIE - TSl Pa3BUTHSI UCCIIE0BATEILCKUX HABBIKOB U M3Y4YEHUS CIIOCOOO0B
peuieHus 3auay.

2. JIns mpruoOpeTeHns HOBBIX (PaKTUUECKUX 3HAHUI U MPAKTUYECKUX YMEHUN
HCIIONB3YIOTCS MPAKTUYECKUE 3AHITHS:

MIPAKTUYECKOE 3aHATHE B (JOpME MPAKTUKYMa — OpraHu3alus yueOHol paboThl,
HaIpaBlieHHAs Ha pelIeHHe KOMIUIEKCHON yuyeOHO-TT03HABATEIbHOM 3a/1a4u;

pa3bop pe3ynbTaTOB TEMATHUECKUX KOHTPOJIBHBIX padoT, aHAIIN3 OMIHOOK,
COBMECTHBII MOMCK BAPHAHTOB PAIIMOHAIBHOTO pelIeHUs! y4eOHOI mpoOIeMBbl.

3. Jlns mpuoOpeTeHust HOBBIX TEOPETUUECKHUX U (PaKTUUECKUX 3HAHUH,
KOTHUTHUBHBIX U MIPAKTHYECKUX YMEHUHN UCTIOIB3YEeTCS CaMOCTOsATEbHAs paboTa:

CaMOCTOSITeNIbHOE U3yYeHUE YUeOHOM TUTepaTyphl, KOHCIIEKTOB JICKIIHIA;

MOJIMOTOBKA K ay/IMTOPHBIM KOHTPOJIBHBIM paboTam;

BBITMIOJTHEHHE KYPCOBOM paOOTHI.

4. JIns mpoBEICHKS 3aHATHH B HHTEPAKTUBHOM opMe:

OpHUEHTAIINS CTYICHTOB Ha 00pa30BaTEeIbHbIE HHTEPHET-PECYPCHI.

paboTa B KOMaH/IE;

CEMHUHAp-AUCKYCCUS — KOJUIEKTUBHOE 00CYXIEHUE KAaKOTr0-I1100 CIIOPHOTO BOMPOCaA,
po0OJIeMbl, BBISIBICHUE MHEHUI B TPYIINe

B xone npoBeicHNS 3aHATHI MPEAyCMaTPUBACTCS UCTIOIB30BaHUE CPEICTB
BBEIYUCIIUTEILHON TEXHUKU ITIPpU BBIITOJHCHUHW WHAWBUAYAJIBbHBIX 3&)13HPII>1, KOHTPOJIbHBIX
paboT, KypcOBOTO MPOEKTA.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEILHOM padoThl 00y4YaoImuXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHo4HbIe CpeAcTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI

a) OcHoBHas JUTEpaTypa:

1. [u6eko, A. C. I'azocHabxenue : yaedbHnoe nmocobue / A. C. lIubexo. — CaHkT-
[TetepOypr : Jlanp, 2019. — 520 c. — ISBN 978-5-8114-3662-0. — TekcT : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/125714
(mara oopamenus: 21.04.2025). — Pexxum moctyna: Ui aBTOpHU3. TOJIb30BATEICH.

2. HIkapoBckuii, A. JI. 'a3ocnabxenue. Mcnonb30Banue ra3oBoro TominBa : yaueoHoe
nocobue / A. JI. lllkaposckuit, I'. I1. Komuna. — Cankr-IletepOypr : Jlanb, 2020. — 140 c.
— ISBN 978-5-8114-4055-9. — TekcT : anekTpoHHbIH // JIaHb : 21eKTpOHHO-OnbInoTeuHas
cucrema. — URL: https://e.lanbook.com/book/130164 (nara oOparieHus:



https://e.lanbook.com/book/125714
https://e.lanbook.com/book/130164

21.04.2025). — Pexxum octyma: AJis aBTOpU3. TOJIb30BaTenen

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Tonsak, C. A. I'a3ocHaOkeHHE XHWJIOTO pailoHa TOpoaa : Y4eOHO-METOIUYECKOE
nocobue / C. A. T'onsak, M. C. Ynskos, U. E. Cukepun ; MI'TY. - Marautoropck : MI'TY, 2015.
- 1 3JICKTPOH. OTIT. JINCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/590. - TekcT : 3JeKTPOHHBIIA.

B) MeToauuyecKue yKa3aHus:

1. l'uapaBauyecKuil pacyeT CUCTEM Ta30cHaOKeHus : yueOHoe mocooue s By3oB] / E.
b. AranurtoB [u gap.] ; Marautoropckuii roc. TexHuyeckuit yH-T um. I'. WM. Hocosa. -
Marnutoropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1509-1. -
3arn. ¢ Turyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2515
(mara obpamenus: 25.03.2025). - MakpooOBbeKT. - TeKCT : 351eKTpOHHBIN. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM.

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecnevyenue

HaunmenoBanue o
10 Ne norosopa CpoK JeiicTBUS JIUIICH3UH
7Zip cB00OoaHO pactpoctpansemoe [10 6eccpouHo
Bpay3zep Mozilla
Firefox cB0OOHO pacnpoctpansemoe [10 0eccpodHo
Bbpaysep Yandex |cBoOoano pacnpoctpansiemoe [10 0eccpouHO
FAR Manager cB0OoaHO pactpocTpansemoe [10 6eccpoyHO
IpodeccuonanbHbIe 6a3bI JAHHBIX U HH(POPMALMOHHbIE CIPABOYHBIE CHCTEMBI
Hassanue kypca Cchuika

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

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

Poccuiickas I'ocynapcrBennas 6ubnuoreka. Karaigoru

HanmonaneHas nuHpoOpMamoHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuiekc HaygHoro nutupoBanus | https://elibrary.ru/project risc.
(PUHLY) asp

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

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


https://host.megaprolib.net/MP0109/Download/MObject/590
https://host.megaprolib.net/MP0109/Download/MObject/2515
https://host.megaprolib.net/M
https://www.rsl.ru/ru/4readers
https://elibrary.ru/project_risc

JlexuroHHbIE ayUTOpUY MyIbTUMEIUNHBIE CPEICTBA XPAHECHUS, IIEpEelayd U
npeacTaBiIeHus nHPopMalnu (MHTEpPAaKTUBHAS TOCKA B KOMILIEKTE C IPOEKTOPOM H
KOMITBIOTEPOM).

JleMOHCTpalMOHHbBIE CTEH IbI, TUIAKATHI, HATJISATHBIE TIOCOOHSL.

JlaGopatopus JleMOHCTpAallMOHHBIE CTEHIbI, TNIAKATHI, HATJISHBIE TTOCOOHS

MakeTsl ra30BBIX IUTUT, KOTIa, [ PY

[Tomemenus 1 camocTosTebHON padoTel  [lepcoHanbHbIE KOMITBIOTEPHI C
nakerom MS Office, Beixogom B IHTEpHET 1 € JOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCHUTETA.

AyauTopuH A1 IPAKTUYECKUX 3aHATUH, TPYIIIOBBIX WHIUBHYAIbHBIX
KOHCYJIbTAIM, TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOU aTTecTanuu J[eMOHCTpallioHHbIe
CTEH/IbI, TJIAKaThl, HATrJISAHBIE TIOCOOUS

[Tomemenus U1 XpaHEHHUS U TPOPUIAKTHYECKOTO 00CITyKHBAHUS Y4eOHOTO
obopynosanus Llkader u cTemmaxu A1 XpaHeHHs y4eOHO-METOIMYECKON IOKYMEHTAINH,
y4eOHOro 000pyAOBaHUS U yUeOHO-HATTISAHBIX TOCOOUIA;

MHCTPYMEHTBI U 000py/0BaHHE ISl OOCITYKUBAHUS



IMpuioxenue 1
YueOHo-MeTOqUUECKOE 0DecTIeYeHHe CAMOCTOSITEJIbHOI PaGoThl 00yYaI0IUXCS
I[IpumepHasi CTPYKTypa U copepKaHue pa3aesia:

IMo mucrpminHe «[ a30cHaOKeHUE» MPEIYCMOTPCHA ayJAUTOPHAs M BHEAYAUTOPHAs CaMOCTOSITEIbHAsS
paboTa 00yJaroIuXCs.

AynuropHas camocTosiTenbHas paboTa CTYIOCHTOB IIpeNrojiaraeT pelleHHe MPaKTHYeCKuX 3a7ad Ha
MPAKTHUYECKUX 3aHITUSAX U BHIMIOJIHEHUE JIA0OPATOPHBIX padoT.

IIpumepHble ayIuTOpHBIE Ja00paTOpHBIX padoT (AJIP)
AJIP Ne 1 MaTtepuaJbl, apMaTypa U 000py10BaHHe ra30BbIX ceTel
AJIP Ne 2 IIpu6opsbl 1 anmapaTypa Ajs 0bITOBOr0 ra3ocHa0KeHust
AJIP Ne 3 UcnbITaHUS Ta30pPeryisiTOPHOro MyHKTAa
IIpumepHbIe aynuTopHBIe MpakTHYecKue padotsl (AIIP)
ATIP Nel. OcHoBHbBIE CBOWCTBA M TPeOOBaHUsl, IPebsiBJisieMble K TOPIOYUM ra3am.
1.PaccuuTaiiTe TEMIOTYy CropaHus ra3a, MMEIOIIEro CIeAyOIUi 00bEeMHBINH COCTAB:
CH4=95%; C2H6 = 4%; CO2 = 1%.
2.1IpenennpHBIE HOPMBI COAEPIKAHUS TTPUMECEH B ra3000pa3HOM TOILIHBE.
AIIP Ne2. I"'azoBble CKBa:KMHBI, HX OypeHHe H YCTpoiicTBO. O0BSI3Ka ra30BbIX CKBAKUH.
1.Hapucyiite cxeMy U U3J0KUTE YCTPOMCTBO ra30BOM CKBaXKUHBI
2. BeimonHuTe 00BSI3KY I'a30BbIX CKBAXKHH

AIIP Ne3d. OOpabotka raza. Ocymka rasa M Oo4MCTKa OT cepoBoaopona. Ogopuszanusi raza u
010pU3aNMOHHbIE YCTAHOBKH

1.3apucyiite cxemy 0I0pU3aIIMOHHON ycTaHOBKU. OxapakTepu3yiTe ee paboty
2. 3apucyiiTe cXeMy YCTaHOBKH JJIsl OCYIIKH ra3a. OxapakrepusyiTte ee paboTy

AIIP Ne4. Cxema MarucTpajbHOro ra3onpoBoaa u ero coopy:kenuii. IlogzemMHble XpaHWJIMINA.
PaGouasi eMKkoCTh ra3oXpaHuIHIIA

1. Pa3paboraTs cxeMy ra30TpaHCIOPTHOM CHCTEMEBI. YKa3aTh Ha CXeMe MMPOMEKYTOUHYIO KOMITPECCOPHYIO
CTaHIUI0, TpoMbIcTIoBYI0 I'PC, moa3eMHOe XpaHWIIHIIE Ta3a, CenapaTopbl, CKBAXKHHBI U JIp. O0OBEKTHI, a
TaKXe 3alopHYI0 apMarypy.

AIIP NoS. YcTpoiicTBO M KOHCTPYKIMM HAPYKHBIX ra30IPOBO/IOB.

1.ITocTpouTh MPUHIUIHATIBHYIO CXEMY paclpeIeInTeIbHON CUCTEMBI Ta30CHA0KEHHUS KPYITHOTO TOPO/Ia.
O60CcHOBATH MTOCTPOCHUE.

2.0npenenuTs pacueTHBIN Mepernas qaBieHus B ra3oBoii cetu ot I'PII Ha BBOAE B IpOMIIpEAIPHSITHE 10
TOPEIOK, €CIU IOYCTHUMast Ieperpy3Ka arperatoB coctaBisieT 15%, a MuHIMansHas Harpy3ka ceti 60%.

AIIPNe6. ApmaTtypa 1 060pyaoBaHHe ra30MPOBOA0B.

Wzyuenne mo katajsoram OTEYECTBEHHBIX M 3apyOEXHBIX MPOU3BOAMTENEH ra30BOro o0OpYIOBaHUS U
apMaTypbl

AIIP Ne7. Pacder ronoBoro norpedJjeHus raza nocejJKaMn U ropoaaMH.



1.0mpenennuTh KOIMYECTBO JKHTENEH B rasocHabkaeMoM paiioHe. [ImaHel MUKpOpalOHOB W WX
KOJIMYECTBO B3STh U3 [3] COrIacHO BapUaHTY 3aaHUs

2. Paccunrars moTpeOieHne ra3a ropoIoM Ha OTOMHUTENbHBIE HYXKIbl ¢ HaceneHweMm B 100 TrIC.
YEIIOBEK

ATIP Ne8. Pacuer roaoBoii 4 CyTOYHOl HEPABHOMEPHOCTH.

I.HSY‘II/ITB MCTOAUKY OIPCACTICHUA MAKCUMAJIbHO-YaCOBLIX PACXOJ0B 11O KO3(1)(1)I/IHI/IGHT3M
OIHOBPEMEHHOCTH.

2.M300pa3uts 1 MpoaHanu3upoBaTh FOAOBON Ipaduk moTpedaeHus ra3a

AIIP N9,10. OmnpenesieHHe pacyeTHBIX Pacxol0B rasza. MeToabl pacyeTra ¢ HCHOJb30BAHUEM
K03((pHUMEHTOB 0JHOBPEMEHHOCTH U KO3 (PHIHMEHTOB HEPABHOMEPHOCTH.

1.Ucnonme3yst pe3ynbrarel pemeHust AIIP Ne7 paccumrtath pacxomsl ra3za paBHOMEPHO
pacripene/icHHBIMU  TOTPEOUTENIIMA Ha KOMMYHAJbHBIE HYXKJIbL. PacueT NTpOW3BECTH I Tpex
MHUKPOPAOHOB.

2.0mpenenuth pacxojbl Ta3a COCPEAOTOYCHHBIMHM IMOTPEOMTESIMA CPEIHEr0 JaBJICHUS.
[lepeuens morpeduTeeli B3sTh U3 [3] coriacHo BapuaHTy 3aaanus. O003HAUMTh MOTPEOUTENCH Ha TIaHAX
MHUKpPOpPailoHOB

AIIP Nell. OnpeneneHue noTepsb JaBJeHUs] B Ta30MPOBOAAX € y4eTOM M3MEHEHHs IUIOTHOCTH rasa.
Ko3ppuuuenT cxumaeMOCTH raza M ero y4er IPpH THIPaBJIHYeCKOM pacuyere. PacuerHblie
(opmyiibl, Ta0IMLBI, HOMOTPAMMBI.

1.IlocTpouTh TYNHMKOBYIO Pa3BETBICHHYIO CETh CPEAHETO JABICHUS, UCTIONB3YsI PE3YIbTaThl PEILCHUS
AIIP Ne9,10. Pa36uts ceTh Ha YYaCTKH, OTIPEACTUTH PACXO/IHI Ta3a Ha KAXKIOM yJIacTKe.

AIIP Nel2,13. IloctanoBka 3agauM pacyeTa TYNMKOBBIX, Pa3BeTBJEHHBIX M KOJIBLEBBIX ceTeil.
I puHIUNBI IKOHOMUYECKOT0 pacnpeneleHUus MOTeph AaBJIeHNs B razonposogax. PacueTnas cxema
OTIa4H raza u3 ceTH.

1.IlocTpouTh TYNHKOBYIO Pa3BETBICHHYIO CEThb HU3KOI'O JABJICHUS, UCIONb3yd Pe3yJbTaThl pELIeHHS
AIIP Ne9,10. Pa3outh ceTh Ha y4acTKH, ONPEAEIUTH PACUETHBIE PACXOABI I'a3a Ha KaXKIOM y4acTKe

2. IlocTpouTh KOJBIEBYIO CETh HU3KOIO JABJICHHS, HCIONB3Yys pe3yibTaThl pemieHust AIIP Ne9,10.
Ornpeaenurp MyTEBbIE U TPAH3UTHBIE HATPY3KU HA KAXKIOM yUaCTKeE.

AIIP  Nel4,15,16. Pacyer  TymuMKOBBIX  pa3BeTBJIECHHBIX  Tra3oBbIX  cereil.  Pacuer
NOTOKOPACNPeAeJICcHHs B KOJBLEBBIX ceTsAX. Pacuer cereil BBICOKOrO (CpelHero) AaBjeHUs C
YUeTOM HAJIe;KHOCTH ofecrievyeHHsl moTpeduTeseid rasom. PacyeT KoJbLeBBIX ceTell HHU3KOI0
JAABJICHUSI.

1. Hcnons3yst pesympratsl AIIP Nell,12,13 BBIMOMHWUTH THUAPABIMYECKHE PACUYEThl TYIMHKOBBIX
pa3BETBJIEHHBIX CETEH HU3KOT0 U cpeHero nasieHus. CIIpOeKTHPOBATh M PacCCUUTATh KOJIBLIEBYIO CETh
HU3KOT'O AABJICHUS .

ATIP Nel7. PacyeT mponycKHOM ClIOCOOHOCTH PeryJiiTOPOB AaBJIEHUS.

1.Pacunrarh MpoIycKHyIO CIOCOOHOCTH PETYNIATOPA AaBIEHUS , yCTAHOBIEHHOTO B 3allPOEKTHPOBAHHOM
I'PII, o6cmy>XKuBaronyM Tpu MUKpOpaiioHa.

ATIIP Nel8 I'azoBble cueTYHKHU U pacxoaomMepsl. X moadop u pacuer.

1. TloaGpaTh M paccuMTaTh ra30BbIE CYCTUYUKH U PACXOAOMEPHI UCTIONB3Ys pe3ynbTaTsel AIIP Nel7 .



AIIP Nel19,20. TexHMKO-I)KOHOMHUYECKOEe 000CHOBAHHME CXeM T'OPOACKHX ra3oBBIX ceTeii.
TexHUKO0-IKOHOMHUYECKHI pacyeT TMaMeTPOB ra3oBbIX ceTeil.

1.BRINOTHUTE TEXHUKO-3KOHOMHUYECKHI pacyeT TYIMUKOBOM CETH HU3KOIrO JaBJICHUS,
ucnonb3ys pe3yiasTaTsl AITP Nel4-18.

ATIP Ne21,22. TlpuHuMnuajJdbHble CXeMbl NPOMBIILIEHHBIX cucTeM. MexKiexoBble ra3onpoBoabl U
HX YCTPoiicTBO. BHyTpuuexoBbie ra3onpoBoiabl. PacueTHble pacxoabl raza U pacueTHble NMepenabl
JaBJIEHUS.

1.HapucoBaTh ¥ OOBSICHUTH CXEMYy Ta30IpPOBOJIOB arperara, OOOpPYIOBAHHOTO JIYThEBHIMU
TOpENKaMH.

2.HapI/ICOBaTI> CXeMy 00BsI3KH ra3ornpoBoJaamMu arperara rnpu O60p}/ILOBaHI/II/I €0 IXKCKIINOHHBIMHU
TOp€JIKaMU HU3KOI'0O JaBJICHUA

3.I/I306pa3HTe OAHO—U ABYXCTYINCHYATHIC IPOMBIIIJICHHBIC CUCTCMBI.

4.0npenenuth pacdyeTHbIE PAcXolbl ra3a IMPOMBIIIICHHBIMU HoTpebutensimu. KommdectBo u
nepeveHb moTpeduTeNeil BEIOpaTh coriacHo BapuanTy. OO0CHOBAThH pacueTHBIE TapaMeTphI.

ATIP Ne23. YnpasJ/ieHue pe;kuMaMu NOAa4M ra3a. Yuer u 0asnanc raza. UcnbiTanue ra3onpoBojoB u
npueMKa uX B 3Kcmiayatauuio. [IpucoennHenue ra3onpoBoaoB K AeHCTBYIOIINM ra3oBbIM CeTAM.
IIpoayBka razonmpoBoaoB. KoHTpPoJb 32 COCTOAHHEM ra3onpoBoAoB. BuisiBieHHe M JUKBHAANMA
yTedek

1.I/I3yquHe JOKYMCHTallU 00 HUCIBITAaHUH ra3ornpoBOAOB, O IMPUCOCIMHCHUHN Ta30IpOBOAOB K
JIEHCTBYIONINM Ta30BBIM CETsIM, 00 oOciykuBaHHUU Ta30mpoBoaoB u ['PIT u mp.

ATIIP Ne24. CpoiicTBa MHAUBUAYAJILHBIX YIJIEBOAOPOAOB B SKHKOIl M MapoBoii ¢azax, BXOASIIUX B
COCTAB CKHKEHHEBIX Tra3oB. CMecH ra3oB M kujakocTteii. Pacuer coctaBa cMecH.

1. I3yuuTh aquiarpaMmy COCTOSIHHS mpornaHa (OyTaHa)

2. U3o0pasute Ha amarpaMMe TEPMOIMHAMHYECKHE TIPOIECCH, MPOTEKAMIINE B Tra300aNIOHHON
YCTaHOBKE

AIIP Ne2S5. dusnyeckue MNpOLecChl, NMPOTEKaKOIIHe B YCTAHOBKAX YIVIEBOAOPOJHBIX Ta30B Yy
norpedureneil. Harpes skMIKoCTH, HCIIAPeHHE, CKUTAHUE UCIIAPUBUINXCS MAPOB, B3AMMHAasl CBS3b
ITHX NPOLECCOB.

1.PaccunTaTh cocTaB napoBoii a3kl M JaBIEHHE CMECH, HaXOosIIeics B 6auione npu Temneparype 15 °C,
€CJIM MOJIBHBIN cOCTaB XUAKOH (a3l ciemyronuii: npornad 0,8, n300yran 0,2.

AITP No26. TeopeTu4eckue 0CHOBBI CKHTAHHSA Ia3a.

1.PaccunrtaTh COCTaB MPOJYKTOB CrOPaHUs U TEOPETHUUECKYIO TEMIIEPATypy CrOpaHus Ul ra3a
cnenyrotero ooremuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

AIIP Ne27. Kaaccuukanusi 1 0CHOBHBIE 3JIeMEHTHI Ia3oBbIX ropejok. Cnocodbl opraHu3anuu
npouecca ropeausi. Cmeceodpazopanne. UHTeHCHBHOCTE mpolecca C;KUTaHus ras3a.

1.HapucoBats cxemy OsouHO#l 3xeKimoHHOM ropenku [IpomsHeproraza. OOBICHUTH MPUHIMUII €€
paboThI.

2. HapucoBaTh cxeMy TYHENIbHON 3XKEeKIIMOHHOU ropenku . OOBSCHUTH MPUHLUI €€ paboThI.
3. HapucoBatb cxemy ropenku armocheproro tuna. OObICHUTH NPUHLIMII €€ PaObOTHI.

4. HapucoBaTh CXeMy TOPENIKH TYpOYJICHTHOTO CMEIIEHUS KOHCTPYKINH TerIonpoexTa



AIIP Ne28,29. Pacuer armocdepHbIX ropejok. Bbioop pacdeTHbix mnapamerpoB. Pacuer
IKEKIMOHHBIX TOPEJIOK MOJHOT0 MPEIBAPUTEILHOI0 CMEIIEHH ra3a ¢ BO3IyX0M.

1.Paccunrates HEOOXOAMMOE aBICHHUE Ta30BO3IYIITHON CMECH B TOJIOBKE aTMOC(EpPHON TOPEIKH,
€CJIM OHA UMEET IMWIMHIPHYCCKUE BBIXOIHBIC KaHAIIBI JUAMETPOM 6 MM U JUTHHOH 12 MM.

2.Kak ompenenuts mapaMeTpbl aTMOC(EPHON TOPETKH, CIPOCKTHPOBAHHON IS MPHUPOTHOTO Tasa,
€CJIM €€ HY>KHO HCITIOJIb30BaTh JJIsl IIporaHa’?

3.CocTaBbTe aIrOPUTM pacieTa 3KEKIIHMOHHOMN TOPEIKH CPETHETO TaBIICHHSL.

AIIP  Ne30. VYecrpoiicTBO BHYTPMAOMOBBIX ra3onpoBoaoB. I'azoBble mnpuOopbl. I[lauThl
BononarpeBartenu. ABToMaTuzanus npudopos. Ycranoska. OTBoJ NPOIYKTOB CrOPaHusl.

1.13y4nTh yCTPONUCTBO ra30BOM TLTUTHI.
2. V3ydnTs yCTpONCTBO BOIOHATpEBATETIS.
3. [Ipoananm3upoBath CIocOObI OTBOJIA MPOTYKTOB CTOPAHUS

AIIP Ne31,32,33 I'mapaBaumyeckuii pacyeT BHYTPMIOMOBOH  ceTH Ta30mpOBO/OB. Pacuer
ABIMOXO/0B.

1.IlocTpoUTh aKCOHOMETPHUUECKYIO CXEMY BHYTPUIOMOBOU ceTu razornpoBooB corigacHo [[OCT
21. 609 — 2014. Xwunoe 31aHKMEe BBHIOpATh MO CTPOMTEIIBHOMY KaTaJlOTy COIVIACHO BapuaHTy. Ha cxeme
yKa3aTh pacyeTHbIE PacXO/Ibl ra3a Ha KaKIOM y4YacTKe.

2.Iloka3aTe pa3BOJKYy BHYTpUIOMOBOM cetu razomnpoBogos coriacHo ['OCT 21. 609 — 2014 na
TUTaHE BTOPOTO 3TaXa 37[aHus. YKa3aTh HEOOXOIUMYIO apMartypy.

3.BBINOTHUTE TUAPABIUYECKHUM PACUET BHYTPHIOMOBOM CETHU ra30IPOBOIOB.
KypcoBoii npoekr:

Llenv evinonnenus kypcosoco npoexma «l'a3ocHabkeHHe Tropojia, IMOCENKa WIH MPOMBIIUIEHHOTO
MPENNPUATHS) - MPAKTUYECKOE 3aKPEIUIEHHE TEOPETHYECKOTO Kypca W TPHOOpETeHHEe CTYACHTaMHU
pacueTHBIX HAaBBIKOB I10 NMPOEKTHPOBAHUIO HAPY>KHBIX U BHYTPEHHHUX CHUCTEM ra30CHA0)XEHHS, OCBOCHHE
METOJHK THIPABINIESCKOr0 pacuéra ceTei ra30CHa0KEHUS CPETHEr0 U HU3KOTO JTaBJICHUH.

Cooeporcanue u o6vem Kypcogou pabomul:
1. PacueTHO-TIOSICHUTEJIbHAS 3ATHCKA!

a) OI'JIaBJICHHUEC, HUCXOOHBIC IaHHBIC (TeXHI/I‘-IeCKaH XapaKTCpUCTHUKa 3JaHUsA, KIMMATUYCCKUC JTaHHBIC
paﬁOHa CTPOUTECIILCTBA, COCTAB U XaPAKTCPUCTUKA IPHUPOJHOTO ra3a);

0) onpeiesicHNe KOJIMUECTBA KHUTEIICH B ra30CHA0KaeMOM paiioHe;

B) OIIpeleieHne PACYETHBIX PACXO[O0B Ta3a PaBHOMEPHO PAaCHpPENeNIeHHBIMA M COCPEIOTOYESHHBIMHU
MOTPEOUTEISIMU;

T') BEIOOP CUCTEMBI Ta30CHA0KEH!sI U onpeaesnenue konudectsa [Pl
1) pacyeT MPOIYCKHOI CIIOCOOHOCTH PETYIIATOPOB JaBICHUS,

€) TUAPaBIMYECKUI pacueT CeTH CPEIHEro JIaBICHMUS;

) THAPABIMYECKUI pacueT BHYTPUIOMOBOI Pa3BOJKH rasa;

3) pacyeT ra30CcHa0KeHuUs TPYIIIBI 3ITaHUIl MUKPOpalioHa;

1) THIPaBIMYECKUI pacueT KOJIbLEBOW CETH HU3KOT'O JIaBJICHUSL.

OO0t 00beM MOSICHUTENNBHOM 3amucku 25-30 cTp.



2. I'padguyeckasi yacTb padoThl.

I'paduyeckas yacTh MpoEKTa JOJHKHA OBITH IpeCTaBiacHa B Bue JIUCTOB (dopmaT A3). Ha satux nucrax
KOMITAKTHO pa3MeIleHbI T¢ YSPTEIKH U PUCYHKH, KOTOPHIE COMPOBOMKAAIOT TEKCT MOSCHUTEITBHOM 3aIHCKH,
a UMCHHO:

1. [Inman muKpopaiioHa ropoma ¢ HaHECCHHBIMH Ha HETO COCPEIOTOUYCHHBIX MOTpeOMTENel Tasza
CPEIHETO U HU3KOTO JABIICHUSA .

2. IIman MukpopaiioHa ropoa ¢ pacdeTHON CXeMOM CeTH ra30CHA0KEHHSI CPESIHETO
JIABJICHUS .
3. [lmar BTOpOTO ATa’ka JKWIOTO JOMa C OOO3HAYEHHWEM Ta30BBIX MPUOOPOB W BHYTPHUIOMOBOMN

pa3BOJIKM rasa.
5. AKCOHOMETpHYECKAsl CXeMa BHYTPUIOMOBOU Pa3BOAKH Iasa .

6. [Imarm MukpopaiioHa ropoja ¢ pacyeTHON CXeMON CeTH ra3ocHaOXeHHS HU3KOTO NaBICHUS IS
TPYIII 3aHUH MUKPO

7. [lnan MuKpopalioHa TopojJa ¢ PacyeTHOM CXEMOU KOJIBLIEBOM CETH Ta30CHAOXKEHHSI HU3KOTO
JTABJICHUS.



IIpunoxenne 2
OuneHouHbIe CpeACTBA JUIsA NPOBeEIeHUs IPOMEKYTOYHOM aTTecTanun

Kon
NHaukaTop A0CTHKEHHUS
HHINKAT OueHOYHBIE CPEICTBA
opa KOMIIeTeHIIMH

[IK-2: CmocobeH TMOATOTOBHTh NPOCKTHYIO MOKYMEHTAIMIO 110 OTHCIBHBIM y3J1aM ¥ DJJEMEHTaM CHCTEM
ra3opacrpeesieHus U Ta30ToTPeOICHNUS, TSI BHYTPSHHUX T'a30IIPOBOIOB U TA30UCIIOIB3YOMIETO 000PYIOBAHNUS, a TAKKE
10 HapY’>KHBIM TAa30BBIM CETSIM 00BEKTOB KAIIMTAIIEHOTO

[K-2.1 Beimonnser paboThI no | Teopernyeckue BONMPOCHI K IK3aMeHY:
MPOCKTUPOBAHUIO  HApPYXHBIX U | 1. OCHOBHBIC CBOMCTBa U COCTaB ra3000pa3HOro TOILIHBA.
BHYTPEHHUX Ta30BbIX ceTed u ux | 2. Knaccugukarmu ra30Boro TOIUTHBA MO Pa3HBIM
9JIEMEHTOB MpU3HAKaM.
3. YcTpoicTBO Ta30BBIX MECTOPOXKICHHM.
4. Bust 00pabOTKH MPUPOIHBIX TA30B.
5. [IpuHIMIHaTBHAS cXeMa YCTPONHCTBA MaruCTPaIbHOTO
ra30IpoBOA.
6. Xpanunuiia rasa.
7. Krnaccugukamms ropoJCKIX ra30poBOIOB B 3aBUCHIMOCTH
0T MaKCHMAJIBHOTO JAaBJICHUS Ta3a.
8. Krnaccugukamms ropoIcKuX Tra30mpoBOAOB 110 YHUCITY
CTyneHel JaBieHusl.
9. CyTb HEPaApPXUYHOCTHU TOPOJICKOM CUCTEMBI
ra30CHa0KEHUsL.
10. IIpuunnbI, 00YCTaBIMBAOIINE COBMECTHOC IIPUMCHEHHUE
[HeCKOJILKHMX CTYIIEHEH aBJeHusl ra3a B TOpoiax.
11. Knaccudukariust ropoICKuX ra3omnpoBOIOB 110
HA3HAYCHHUIO.
12. IIpeumymiecTBa 1 HEAOCTATKU KOJIBLIEBOU CXEMBI
ra30IpoBOa MO CPABHEHHIO C TYITHKOBOM.
13.  TpyOs1, apMarypa u 000pyIOBaHHE Ta30MPOBOIOB.

14 HepeXO,Z[LI ra3onpoBOAOB UE€PE3 CCTCCTBCHHBIC U
IMCKYCCTBCHHBIC MPCIIATCTBUA.

15. Mecra ycTaHOBKHM OTKJIIOUAIOIINX YCTPOUCTB HA
ra30mpoBoOJax.

16. Buasr HepaBHOMEPHOCTH B CLIOCOOBI PEryIHPOBAHUS
[HEpaBHOMEPHOCTH NOTPeOICHHS ra3a.

17. [IprunHBI XUMHUYIECKOI KOPPO3UHU MaTepHaa Tpyo
ra301poBOI0B. METObI 3allIUTHI.

18. IIpu4nHBI 1 MEXaHU3M SJIEKTPOXUMUYECKON KOPPO3UHU
MaTepHuaia TpyO ra3onpoBoJoB. MeTobl 3aIInThI.

19. [IprauHEI AIEeKTPHYECKON KOPPO3UH MaTepHraia Tpyo
ra30npoBOZOB. METO/BI 3aIUTHI.

20. [TaccuBHBIE M1 aKTHBHBIE METO/IBI 3AIIUTHI Ta30TIPOBOIOB
0T KOPPO3HUH.

21. Pacuer rogoBoro norpedieHus raza TopooM.

22. HanexxHocTh pacnpenenuTenbHblX CUCTEM
ra30CHa0XEHUsl, ITyTH TIOBBIIICHHS HAZEKHOCTH.

23. [Toxa3zarenu HaJEKHOCTH PaCHPEICIUTEIBHBIX CHCTEM
ra30CHA0XKEHNUS: TOJITOBEYHOCTh, PEMOHTOIIPUTOAHOCTD U JIP.

24. TeXHHKO-I)KOHOMHUYECKUI pacueT ra3oBbIX ceTeil

TeopernyecKkue BONPOCHI K 324€TY:

1. TIpuHIMIIBI IPOEKTUPOBAHMS TPaAcC ra3opoBO/Ia, YHCIIA
u pacnonoxenue I'PIT.

2. YcioBus NPUCOCIUMHEHMS PA3IMIHBIX OTpeOUTENeH K
ra30BbIM CETSIM.

3. OcHOBHBIE TIpaBHJIa NPOKIIAKH TOJ3EMHBIX
Ta30IPOBOIOB.

4. OcHOBHBIE NpaBUiIa MPOKJIAIKHA HAI3€MHBIX
ra30IPOBOIOB.

5.  TlpuHIMITEI IPOEKTHPOBAHUS U THAPABINIECKOTO
pacyeTa TYNHKOBOM pa3BEeTBIECHHON ra30BOM ceTH
HU3KOTO JIaBJICHUSL.




6. AJNTOpUTM I'HAPABINYECKOIO pacyeTa TYIUKOBOH
pa3BETBICHHOM ra30BOM CETHU CPEIHETO JABIICHHUS.

7. IIpuHIUIBI NPOSKTUPOBAHMS ¥ THIPABINYECKOTO

pacuera KoJblLieBOM Pa3BETBICHHOM ra30BOM CETU

HU3KOTO JIaBJICHUS.

Texuonornueckue cxemsl ['PI1, ['PY

Texnonoruueckyto cxemy 'HC u ocHOBHBIE ITpoIiecchl

HepeMeIeHHs] CKIDKEHHBIX Ta30B

10. VYcrpo#cTBO U IPHHINAT PabOTHI TOPETKH HH(PPAKPACHOTO
W3ITy4eHUS

11. VYcrpoHcTBO M MPHUHIUT PabOTHI Fa30Ma3yTHON TOPEIKH.

12. YcTpoHCTBO BHYTPHIOMOBEIX Ta30IPOBOIOB

13. VYcnoBus ycTaHOBKHMTa30BBIX IPHOOPOB B KMIIBIX TOMaX.

14. TlpuHimn pacdyera JIMOXOOB IS OTBOJA IPOAYKTOB
CropaHus OT BOJOHarpesareneil.

© @

[IpnMepm,le NMPAKTUYCCKUE 3aJaHUA JISl DK3aMEHa:

1.PaccunTaiiTe =~ TEIJIOTYy CrOpaHUs TIa3a, MMEIOIIEro
cexyron il 00BEeMHBIN COCTaB:
CH4=95%; C2H6 = 4%; CO2 = 1%.
2. 3apucoBaTh CXEMY M H3JI0XKHUTb YCTPOWCTBO TIa30BOM
CKB)KHBI
3. BeimosiHuTe 00BSA3KY I'a30BBIX CKBAYKHH
4.3apucoBaTb CXeMy OJOpPU3AaLMOHHOM YCTaHOBKU U
lOXapakTepHu3oBaTh ee padboTy
5 .Omnpenenuth pacueTHBIA Tepemnaj NaBleHUS B ra30BOM
cetu ot I'PIl Ha BBoAE B mpoMIpeAnpUsITHE O TOPENOK, €CIHU
lmorrycTuMasi  meperpyska  arperatoB  cocraBiuger  15%, a
IMUHUMAaJbHAas Harpy3ka cetu 60%.
7. Paccuurath moTpeblieHHE ra3a rOpoJOM Ha OTOIHUTENIBHbBIE
HY>XJbI ¢ HacesieHueM B 100 ThIc. yenoBek
8. H300pa3uth W mpoaHATM3UPOBATH TOJOBOH Tpaduk
MmoTpeOIeHus ra3a
9.Paccunrath pacxosl rasa PaBHOMEPHO
[pactpe/ieIeHHBIMI ~ TIOTPEONTENSIMA Ha KOMMYHAJIbHBIE HYKIbI,
eciii B MuKpopaione npoxusaetr 7000 yenoBex.

10.0mpenenuth pacxojpl Traza COCPEIOTOYCHHBIMHU

MOTPEOUTESIMH CPETHETO AABIICHHUS.
11. OOBACHUTH AMAarpaMMy COCTOSIHMSI MpornaHa (OyTaHna)

12. . M300pa3uth Ha Auarpamme TEPMOJMHAMHUYECKHUE
MPOIECCHI, IPOTEKAIOIIHE B Ta300aJUIOHHON yCTaHOBKE

13. PaccuumraTth coCTaB MpPOJIYKTOB CrOpaHus U
TEOPETHYECKYIO TeMIIEpaTypy CropaHMs AJsl ra3a CIEAYIOIIETo
oobsemuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

14. PaccumTath cocTaB mapoBodl (a3pl W HaBICHUE
cMecu, Haxopsieiics B 6amtone npu Temmneparype 15 °C, eciu
MOJIBHBIH CcOCTaB JKuAKOW (asel cremyromuii: npoman 0,8,
m300yTan 0,2.

15. HapucoBarp cxemy OJIOUHOM IKEKITUOHHOH
ropenku [Ipomaneproraza. OOBSACHUTH MPUHITUI €€ PabOTHI

IIpumep TeMbl KypcOBOIro MPOEKTa

[Tpoekr cucTeMbl Ta30CHAOXKEHHWS  JKWIOTO  3JaHHS B
KJIMMaTH4YeCKUX YCIOBHH Tropona YUensOMHCK, a TakKe MPOEKT
BHYTPHJIBOPOBOM ra3o0BOM CETH.

IInan TumoBoro sTaxka W pas3pe3 34aHUS B CTPOUTEIBHOM
karasore. [1naH palioHa ropojia BbIIA€TCsl COBMECTHO C 3aJJaHUEM.

IIpumep 3a1aHus M0 TeMe KYPpCOBOr0 MPOEKTa

Brmoaauts
1. T'uapaBnudeckuil pacyeT CETH CPEAHETO JIaBIICHYS,




2. l'uppaBnuyeckuii pacyeT BHYTPHIOMOBOH pa3BOIKU Ta3a;

3. Pacuet razocHaOKeHHS TPYIIIBI 3aHUH MUKpPOpaioHa;

4. T'uapaBnuyecKuil pacyeT KOJbLEBONH CETH HU3KOIO JaBJICHUSI.
5. CocraBineHusi MNPOGKTHOH W  paboyedl  TEXHUYECKOU
JIOKYMCHTAIHH

6. OmnpenencHue KOJMUYECTBA JKUTEICH B Ta30CcHA0kaeMOM
paiioHe;

7. OmpeneneHue pacyeTHBIX pPacXOI0B Tra3a pPaBHOMEPHO
pactpeieleHHBIMHI U COCPEJOTOYCHHBIMH OTPEOUTEISIMU;

8. BrIOOp cHCTEMBI Ta30CHA0KEHHUS M OTIpeeIeHne KOJTHIecTBa
I'PIT;

9. Pacuer npoIrycKHOH CITIOCOOHOCTH PETYIISATOPOB AABICHHUS,

0) Ilopsinox mnpoBeaeHUs] NPOMEKYTOYHON AaTTeCcTAllMU, I[O0KA3aTeJIM M KPHUTEPHUH
OLICHUBAHMUSL:

[IpomexyTounass arrectauus mo aucuuiuiiHe «lazocHabxkeHue» 3a 6 ceMmecTp BKIIOYAET
TEOPETUYECKHE BOIPOCH], TO3BOJISIOMINE OICHUTH YPOBEHb YCBOCHHUS OOYYArOIIMMUCS 3HAHUH.
[TpoBoautcs B opme 3ayeta. [IpoMexxyTouHas aTTectanus 3a 7 CEMECTp BKIIOYAET TEOPETUUYECKUE
BOIIPOCHI 1 NPAKTUYCCKUEC 3a/laHNs, BBIABJIIAIOIINEC CTCIICHD C(l)OpMI/IpOBaHHOCTI/I YMGHI/Ifl n BJIaIIGHI/Iﬁ.
[TpoBoautcs B hopme sk3ameHa U B (hopMe BBITIOTHEHUS U 3aIIUTHI KypCOBOTO MTPOEKTA.

DK3aMeH 0 JaHHOH TUCIHIUIMHE IPOBOJUTCS B yCTHOU (hOpMeE 10 K3aMEHAMOHHBIM OHIIeTaMm,
KaXKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 3a/1aHHUE.

IToxa3aTreu U KPpUTEPHHU OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOyyaroluiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, BCECTOPOHHEE, CHCTEMaTHYecKoe M INIyOOKoe 3HaHHE y4yeOHOTro
Marepuaia, CBOOOIHO BEITIOIHACT MPAKTUIESCKHE 3aIaHHsI, CBOOOIHO OTIEPUPYET 3HAHUSIMH, YMEHHUSMU,
IPUMEHSET UX B CUTYallUsIX MOBBIILIECHHOHN CI0XKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHMs, YMEHHS OCBOEHBI, HO JOMYCKAIOTCS
HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJHEHHUS IPH AHAIUTUYECKUX OIepalusx, MepeHoce
3HaHUH U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yI0BJIETBOPHUTEJbLHO» (3 Oamia) — oOyyarouiuiicss J€MOHCTPUPYET MOPOTOBBIH
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMHA: B XOA€ KOHTPOJBHBIX MEPONPUATHH JOMYCKAIOTCS
OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI, HABHIKOB, 00yJarOIINNCS UCITBITHIBAET
3HAYUTEJbHbIE 3aTPYAHEHUS MPH ONEPUPOBAHNHU 3HAHUSAMHU U YMEHHUSMM IPU MX MEPEHOCEe Ha HOBBIE
CUTYaIlUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TEOpeTHUECKOro MaTepuana, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET MO0Ka3aTh
MHTEJUIEKTYaIbHBIE HAaBBIKU PEIICHHS MPOCTHIX 3ajad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YpOBHE BOCIIPOU3BEACHUS U OOBSICHEHHs MH(POpMallMU, HE MOXET I0Ka3aTh HMHTEIEKTYyaJlbHbIE
HaBBIKU PELICHUS MPOCTHIX 3ajay.

IToxa3aTenu U KpUTEepPHUH OLCHNBAHUS 3a4eTa:

— Ha OIEHKY <«3a4uTeHo» — OoO0ydJaroluiica JIeMOHCTPUPYET JOCTAaTOYHBIN YpOBEHB
c(OPMHPOBAHHOCTH KOMIETEHIMI: OCHOBHbIE 3HAHMSA, YMEHHUSI OCBOEHBI He MeHee yeM Ha 50%, HO
JIOTTYCKalOTC HEe3HAYUTENbHbIE OMNOKH, HETOYHOCTH, 3aTPyIHEHUS TPU aHAIMTUYECKUX ONepalusx,
NIEPEHOCE 3HAHUI U YMEHMI Ha HOBBIE, HECTAHAAPTHBIE CUTYaLIUU.

— Ha OIEHKY «He 3a4TeHo» — oOyyarouuiicss aeMoHCTpupyeT 3HaHus He Oonee 40%
TEOPETUYECKOT0  MaTepuana, JIOMYCKaeT CYIIeCTBEHHbIE OMIMOKM, HE MOXET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a/1ad.



KypcoBoii mpoeKT BBIMOIHAETCS MO PYKOBOJCTBOM IPENOAaBaTelis, B IPOLIECCE €ro HaucaHus
00y4JarONIMICS Pa3BUBACT HABBIKM K MPOEKTHOH paboTe, 3aKperuisis ¥ OJHOBPEMEHHO PAaCIIHPSS
3HaHUS, TOJTYYEHHBIC MPU M3Y4YeHUH Kypca. [Ipu BBIMOIHEHMH KYpPCOBOTO NMPOEKTa O0y4aroIuiics
JIOJDKCH TMOKa3aTh CBOC YMEHHE paboTaTh ¢ HOPMATHBHBIM MATEPUAIIOM U JPYTUMH JUTEPATYPHBIMH
UCTOYHHUKAMH, & TaK)K€ BO3MOKHOCTH CHCTEMATH3MPOBATh M aHAIU3UPOBATh rpad)o-aHATUTHICCKUN
Marepuall ¥ CaMOCTOSITEIbHO TBOPUYSCKH €r0 OCMBICIIUBATb.

B nmpomecce HamucaHusi KypcOBOTO IPOEKTa OOydaroluiics JO/DKEH pa3o0paThes B
TEOPETHUYSCKUX BOIPOCAaX HM30paHHON TEMbl, CAMOCTOSATEIBHO MPOAHAIU3UPOBATh IMPAKTUUCCKHIA
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKHUE MPEITOKEHUS.

IToxa3aTen U KPpUTepPHH OLlECHMBAHUSI KYPCOBOI'0 IIPOEKTA:

— Ha OLEHKY «OTJIMYHO» (5 OamioB) — NIPOEKT BBHINOJIHEH B COOTBETCTBUU C 3aJaHUEM,
00ydJarouuics MOKa3bIBACT BBHICOKUMU ypOBEHb 3HAHUM HE TOJILKO HAa YPOBHE BOCHPOU3BEICHUS U
00BsICHEHUS! MH(POPMALIUK, HO U MHTEJUIEKTYaJIbHbIE HABBIKM PELICHUs IPOOJIeM U 3a7ay, HaXOXKAECHUS
YHUKaJIBHBIX OTBETOB K MPoOJIeMaM, OLIEHKH U BBIHECEHUSI KPUTUYECKUX CY)KICHUIA;

— Ha OLEHKY «xopomo» (4 Oamia) — NPOEKT BBHINOJHEH B COOTBETCTBUM C 3aJaHHEM,
oOyyaroluiicss TOKa3blBa€T 3HAHMUS HE TOJBKO Ha YPOBHE BOCIPOM3BENCHUS U OOBICHEHUS
UH(OPMALIMK, HO U MHTEJJICKTYyallbHbIe HaBBIKU PELIeHUs Ipo0sIeM U 3a/1a4, HaXOKACHUS YHUKAIbHBIX
OTBETOB K IIpo0JieMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJIbHO» (3 0aiia) — MPOEKT BHIIIOJHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyyaroIuiicss MOKa3blBae€T 3HAHUS Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS HHpOpMaluy,
MHTEJJIEKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 33/1a4;

— Ha OLEHKY «HeyJ0BJeTBOPHTeJIbHO» (2 Oajia) — 3aJaHue NPENnoJaBaTelsl BHIIOJIHEHO
YaCTUYHO, B MIPOLIECCE 3aLUTHI IPOEKTA 00YUAIOIIUKCS JOMYCKAET CYIIIECTBEHHbIE OLIMOKHU, HE MOXKET
II0KAa3aTh UHTEJUIEKTYa IbHbIE HABBIKU PELICHMSI IOCTABJICHHOM 3a1a4u.

— Ha OLCHKY «HeYyJAOBJIeTBOPUTeNbHO» (1 Oami) — 3azaHue mNpenojaBaTelis BBIIOJIHEHO
YaCTUYHO, 00Yy4JaroLIUiics He MOXKET BOCHPOU3BECTH M OOBACHUTH COJAEP)KaHUE, HE MOXKET I0Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABbIKU PELICHUS OCTAaBICHHOM 3aauu.



