MUHUCTEPCTBO HAYKU 1 BBICIHIET'O OBPA3SOBAHNSI
POCCUMCKOU OENEPAIINU

®e1epaIbHOE TOCYIAPCTBEHHOE GI0/DKETHOE 06pa3oBaTE/IbHOE YIPEKACHHE
BBICIIEr0 00pa30BaHHS
«MarHuTOrOpCKHit TOCY AapCTBEHHbIH TEXHHYECKUH YHHBEPCHTET UM. I'.1. HocoBa»

VTBEPXJIAIO
Jlupextop UCAuM
0.C. JloryHoBa

02.02.2023 r.

PABOYASI IPOTPAMMA U CHUATIIMHBI (MOY JIST)

T'A30CHAB’KEHHE

HanpasieHue MoAroTOBKH (cTierHaTBbHOCTB)
08.03.01 CTpouTensCTBO

HarpaBeHHOCTb (ITPO(HITB/CTIENHATH3AIHS ) TPOTPAMME
TenorazocHa0KeHUE ¥ BEHTHIISLHUSA

VpoBeHb BbICIIEro 06pa3oBanns - GakanaBpuar

®opma 00ydeHHUS
OouHas

WnctutyT/ gakynsrer  WHCTHTYT CTPOMTEIIBCTBA, APXHTEKTYPbI H HCKYCCTBA

Kadenpa VpGaHHCTHKH 1 HHIKEHEPHBIX CHCTEM
Kypc 3,4
Cewmectp 6,7

MarauToropek

2023 rox



Pa6ouasi TporpaMMa COCTaBJIeHa Ha OCHOBE ®I'OC BO - 6akanaBpuar 1o HarnpasJICHHIO
noxrotosk# 08.03.01 CTpouTenbeTBO (PHKa3 Mruno6pHayku Poccun oT 31.05.2017 r. Ne 481)

Pabouas mporpaMma paccMOTpeHa ! on06pena Ha 3aceaHiH Kahenpbl YpOaHUCTHKH 1
HH)XEHEPHBIX CHCTEM

24.01.2023, porokon Ne 5 /

3as. kadenpon / M.M. CypoB1oB

7/
Pa6ouasi porpamma 0106peHa metomuyeckoit komuceneit UCAnU
02.02.2023 r. ipotoko Ne 4 » /)]
[Tpencenarenb O% 0.C. Jlorynosa

Pabouas porpaMMa CocTaBJIeHa: %/ ;
noueHT Kadeaps YuMC, KaHL. TeXH. HayK 2#</~ _ }0.H.Hosocenosa
PereH3eHT: /

nenonaATebHEH mupextop OO0 "METAM", Kan/. TEXH. HayK _,.//- I'.A.IlaBnosa
71



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAaHUCTHUKU M WHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM ToJTy Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKCHEPHBIX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadeapoii M.M. CypoB1oB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii M.M. CypoBioB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henbto ocBoenust aucuumiuHbel «['a3ocHabxeHue» SBISAIOTCS: (opMHpOBaHHE Yy
CTYJICHTOB HaBBIKOB MPOSKTUPOBAHMSI W OSKCILTyaTallMd CHUCTEMBI Ta30CHAOXKEHUsS, a TaKXKe
CIOCOOHOCTEl MPOEKTUPOBATh TEXHOJIOTMYECKHE OCHOBBI aBTOMATHU3HPOBAHHBIX CHCTEM
yIpaBJICHHUS.

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

Hucuunnuua ["a3ocHabkeHHWe BXOIUT B 4YacThb Y4eOHOro IUlaHa (OpMHUpPYEMYIO
y4aCTHHKaMHU 00pa30BaTeIbHBIX OTHOIIEHUI 00pa30BaTeNbHON IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

TennomaccooOMeHHBIE TTPOLIECCHI B TEIIIOBOM 000pynoBanuu cuctem TI'B

WHxeHepHble CUCTEMBI U 000py10BaHUE 3JaHUI

MexaHuKa KUAKOCTH U ra3a ¢ OCHOBaMU T'HJIPaBIUKH

Teopernueckne  OCHOBBI  TEIUIOTEXHUKHM  (TEXHUYECKass  TEPMOAMHAMUKA U
TEIJIOMaccoOOMEH )

VY4eT 1 KOHTPOJIb IHEPTOPECYPCOB B CUCTEMAX TEIJIOra30CHA0KEHHS U BEHTUIISIIUU

[Ipon3BoicTBEHHAS - TEXHOJIOTMUECKAst IPAKTUKA

Marematuka

KommnbrorepHoe MoeInpoBaHUE TEMIOBO31YIIHbBIX IIPOLIECCOB

TeopeTnyeckas MexaHUKa

Nnxeneproe obecrieueHre CTPOUTENLCTBA (T€0Ae3usl, F€OJIOT )

VY4eOHasi - U3bICKaTEIbCKas MPAKTUKA

VYyeOHasi - 03HaAKOMUTEIbHAS IPAKTUKA

dusuka

Xumus

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

ABTOMAaTH3aIMs CUCTEM TEIIOra30CHA0KEHUSI M BEHTUIISILIUM

OCHOBBI TEOPUHU HAJIEKHOCTH CUCTEM TEIIOra30CHA0KEHUSI U BEHTUJISIIUH

[ToaroroBka Kk mpoiieType 3aluThl ¥ 3a11MTa BEITYCKHON KBATHM(PUKAITMOHHOHN paboThI

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOTO SK3aMeHa

[Ipon3BoacTBEHHAS - MPEAAUILIIOMHAS IPAKTUKA

PerynupoBanue pexrMoB pabOThI CUCTEM TEIUIOTa30CHA0KEHUS U BEHTHIIALIUU

TexHu4deckas 3KCIuTyaTalys ¥ pEKOHCTPYKUUS 3JaHUN

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBoeHus aucuuiuiMHbl (Moayins) «l'azocHabkeHue» oOydarommiics
JIOJDKEH 0071a/1aTh CIIEAYIOUIMMU KOMITETeHLIUSAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[1K-2 CriocoOeH MOoATrOTOBUTH MPOCKTHYIO TOKYMEHTAIHIO TI0 OTACIBHBIM Y3J1aM U dJeMEHTaM
CHCTEM Tra3opaclpeleIeHusi W Tra3onoTpeOsieHus, Uil BHYTPEHHHUX Ta30IpOBOJOB H
ra3oucroib3yIIIEero 0o0OpyIOBaHUS, a TaKXKe MO0 HapyXHbIM Ta30BbIM CETSIM OOBEKTOB
KA TAJILHOTO CTPOUTEIBCTBA

[1K-2.1 Beimonnser paGoThl NO MNPOEKTUPOBAHUIO HAPYKHBIX W BHYTPEHHHX
ra30BbIX CETEH U UX AIEMEHTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 115,5 akan. yacos:
—aynuropHas — 110 akan. gacos;
— BHEAyIUTOpHAs — 5,5 akaJl. 4acoB;
— caMocCTosTeNbHAs paboTa — 64,8 aka. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 3a4eT, KypCOBOU MPOEKT, IK3aMEH

AynuropHas g
o | xonraxTHas pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . p Kon
S g ©|caMoCTOATENbHOH | ycmeBaeMOCTH U
JUCIUIUIUHEBI 3 <R ., | KOMIIETEHIIUU
O g £ paboThI TIPOMEKYTOYHOM
nal. | mpakT. | 3\
Tlex. Z'g aTTecTaluu
3aH. | 3aH. |Q &
1. 1. T'oproune rasel. JloObua u
TPAHCIOPT
1.1 . CocraB ra3zoo0pa3Horo
TOIUINBA. Knaccupuxanms
roprodux rasoB. [oproune CamocToaTenbHOE
raspl, HUCHOJb3yeMble  JUIs u3ydeHue yueOHon
ra3ocHa0XKeHUsI TOPOJZIOB H JIUTEPaTypPbl .
PO 2 2 paryp VYerHblii onpoc IK-2.1
HPOMBIIITIEHHBIX IMoaroroBka k
NPEANPHUATHIL. OcHOBHBIE ayJUTOPHBIM
CBOWCTBA ¥  TpeOoBaHWS, 3aHATUAM
NpeabsBIsEMble K TOPIOYHUM
razam
1.2 XapaKTepUCTUKHU Ta30BBIX
MECTOPOKIACHUI Poccun.
l'a3oBble  CKBaXMHBI,  HX CaMocCToATenbHOE
OypeHnme W  YCTPOHCTBO. n3ydeHne yueOHoii| VYcrTHbIN ompoc.
OOBsi3ka Ta30BBIX CKBAXHUH. JIUTEPATYPBI. ITposepka
2 4/41 5 MK-2.1
T"a3sl KOHJIEHCATHBIX Brimonnenue MIPAKTUYECKUX
MECTOPOKACHUH. MIPAKTHYECKUX 3aJaHui
OcobeHHocTH HOOBYM Trasza 6 3a1aHNui
Ha KOHJICHCATHBIX
MECTOPOKACHUAX
CamocrosTensHoe
1.3 O6pabotka raza. Ocymka o .
u3ydeHue yueOHol| VYcTHbIH ompoc.
rasza u OUYHNCTKA oT HTEDaTVDEL MposepKa
cepoBopopona. Onopuzanus 4 Patyp poBep TIK-2.1
IMoaroroka MPAKTHIECKUX
rasaa W  OJIOpU3AIMOHHBIE .
ayJUTOPHBIM 3ajaHu’
YCTaHOBKH
3aHATHAM
1.4 TpancnopTupoBaHue rasza
Ha OonbIIME  PACCTOSIHUSL. CamocToaTenbHOe
Cxema MarucTpaibHOTO u3ydeHue yueOHo#i | YCTHBIN ompoc.
ra3onpoBoja u €ro 2 2 JUTEPaTyphl ITposepka K21
COOpYXEHHUH. ITonzemubIe ITonroroBka MIPAKTUYECKUX '
XpaHWIUIIA. ayAUTOPHBIM 3a1aHuH
Pabouas €MKOCTh 3aHATHAM
ra30XpaHuInILA
Hroro no pazneny 4 6/411 | 13




2. 2.T'opoxckue CHUCTEMBI
ra3ocHa0XeHUS M HMX OCHOBHbBIE
XapPaKTEPUCTUKH
21 CxeMbl TOPOJICKUX
CHUCTEM ra3ocHa0XeHusl.
Knaccudukanus
CaMocTosTenbHOE
rasomnpoBOJIOB. Ycnosus o o
u3ydeHue yueOHoi| VYCTHBI ompoc.
TPHCOCAHMHCHI JIUTEPATYPhI [TpoBepka
notpebureneil K  Ta3oBbIM 2 2/21 patyp POBep IK-2.1
IMoaroroBka k MPAKTHIECKUX
cersiM. CHCTeMBI ¢ IBYMS H .
ayJIUTOPHBIM 3a7aHui
HECKOJIbKUMU CTYICHIMHU
. 3aHATUSAM
JTaBJICHHUH. Cuctemsl c
KOJIBIICBBIMH U TYIHKOBBIMH| 6
Ta30BBIMH CETSMH.
2.2 YcrpoiicTBo u
KOHCTDYKILHH HADVIKHBIX CaMocTosTeNnbHOE
py pyx u3yucHHe y4eOHOMH
ra30IpoBOJIOB. IHTEDATYDEL
TpyOsl, MaTepuan  TpyoO, 4 421 Patyp TectupoBBanue TK-2.1
ITogroroBska k
COpPTaMEHT,  OTKJIIOYalolIye
o ayJUTOPHBIM
YCTpOWCTBa, apMaTypa W
3aHATHSAM
000pyI0BaHKE ra30IPOBOJIOB.
Wroro no pasneny 2 4 6/41
3. 3. [Torpebnenue raza
3.1 . OcHOBHBIC KaTEropuu
norpeduTened U - METOJbI
pacuera moTpebiseMoro UMH
CamocTosTenbHOe
raza. COOTHOLICHHE MEXIy .
M3y4eHne yueOHon
o0BemMamu rasa, JINTEPATYPHI DpoHTANIbHBIN
HOTpeOIsIeMbIMU 2 4/41 | 10 patyp P IK-2.1
ITogroroBska k oTpoc
pPa3sNIMYHBIMH  KaTeTOPHSAMH
o ayJUTOPHBIM
notpedurenei. Hopwmsr
3aHATHSIM
MOTpeOIeHSL. Pacuer
rOZI0BOrO MOTpeOieHust raza
MIOCEJIKAMHU M TOPOJIAMH
3.2 Pexum mnotpebnenus| 6
raza. ['omoBoll W cyTOYHBIE
rpaduku HnoTpedneHus.
Koadduuenrsr CaMocTosTenbpHOe
HepaBHOMEpHOCTH. ['ofoBas u3ydeHue yueOHon
u CyTOYHAas JUTEPATYPHI .
T 2 4 8 patyp YerHblii onpoc IK-2.1
HEPaBHOMEPHOCTH. Pacuer IloaroroBka k
ro10BOM u CYTOYHOH ayAUTOPHBIM
HepaBHOMEpHOCTH.  bamanc 3aHATUAM
rasa. PerynupoBanune
HEpPaBHOMEPHOCTHU
NOTpeOIeHNs Ta3a.




3.3 Hcnonb3oBanne
TO3EMHBIX XPaHUIIHILL,
MOTpeOHUTENeH-PEryIsTOPOB,
pe3epBoB MPOIYCKHOI
crocoOHOCTH
ra30TPaHCIIOPTHBIX
YCTaHOBOK
MPOTaH-0yTaHO-BO3IYIIHBIX
cmeceit u CKHKEHHBIX
TPUPOHBIX rasos,
AKKyMYJIHpYIOLIIeH  eMKOCTH
MAaruCTpaTbHBIX
razonpoBojioB. Ompenenenne
pacyeTHBIX PacxXoj0B Ta3a.
Meronpt pacdera c
UCIIOJIb30BaHUEM

k03 durmeHToB
OJIHOBPEMEHHOCTH u
k03 durmeHToB
HEpaBHOMEPHOCTH.

CHUCTEM,

4/41

Wzyuenne
JUTEPATYPBHI.
ITogroroBka k
ayJMTOPHBIM
3aHATHAIM

YcrHBIi onpoc

IK-2.1

Wroro no pasneny

10

8/81

18

4. 4. TwunpaBnHuYecKWii pacyer

ra3oBBIX CeTeil

4.1 OmpeneneHue MOTEPh
JIABJICHHUSI B Ta30IPOBOJIAX C
y4eToM M3MEHEHUS
TUTOTHOCTH rasa.
KoadpduumeHr cxumaeMocTu
rasa ©W ero yd4er TMpHu
THIPaBIMYECKOM pacuere.
PacuerHbie bopMmyIbI,
TaOIUIIbI, HOMOTPaMMBI.
Pacuer MECTHBIX
CONPOTHUBIICHUH. NACH
JIOTIOJTHUTENIFHOTO  JTaBJICHUS,
BO3HHKAIOLIETO u3-3a
Pa3HOCTH TUIOTHOCTEH raza u
BO3/1yXa

CaMOCTOSITEIbHOE
u3ydeHue yueOHon
TUTEPaTypHI
TToaroroBka k
ayIUTOPHBIM
3aHATUAM

YerHBIl onpoc.
[IpoBepka
MIPaKTHUECKUX
3a1aHuN

TK-2.1

4.2 TlocraHoBka  3aaa4u
pacuera TYIHKOBBIX,
Pa3BETBJICHHBIX U KOJIBIICBBIX
ceTen. IIpuHLMnBL
HKOHOMUYECKOTO
pacripesieNieHus oTephb
JaBICHUsI B Ta30IPOBOJAX.
PacuerHast cxema oTnaum rasza
u3 CeTH. Onpenenenue
pacyeTHBIX pacxoJOB rasa
JUIi  YY4acTKOB,  HECYIIUX
MyTEeBYIO WU TPAH3UTHYIO
Harpy3Ku.

CaMoCTOATEIEHOE
M3y4eHHe yueOHOH
JUTEPATYpPbI
IToaroroBka k
ayJUTOPHBIM
3aHATUAM

IIposepka 3aganuil.
Ompoc.

TK-2.1

4.3 Pacuer
Pa3BETBICHHBIX
ceTeil.
THIIPABIMYECKOTO
Pacuer
MOTOKOpACIpeeTIeHUs B
KOJIBLICBBIX CCTAX. AJ'[FOpI/ITM
pacuera. Pacuer cerei
BBICOKOTO (cpemnero)
JIaBJICHUS c y4eToM
HAAEeKHOCTHU obecrneyeHus
notpebureneit razom . Pacuer
KOJBLIEBBIX CETe HU3KOTrO
JTABJICHHSI

TYHMHKOBBIX
ra30BbIX
Anropurm
pacuera.

6,2

CaMoCTOSITEIbHOE
u3yyeHue y4eOHOH
JUTEPATYPbI
ITogroroBka k
ayJIMTOPHBIM
3aHATHAM

VYcTHBIN onpoc.
ITposepka
MIPAKTUYECKUX
3aJaHui

TK-2.1




Uroro no pazaeny 6 8 20,2
Uroro 3a cemectp 14 14 |28/1611] 51,2 3a4éT
5. 5. PerynupoBaHue IaBJICHUS
ra3a B FOPOACKHX CETSIX.
5.1 Ilpunuunmsl  paGoTh
eTyJISITOPOB ABJICHUSI.
pery p A CamocrosTensHoe
KoncTpyxkium, 6HOi
u3ydeHune yueOHon
XapaKTEePUCTUKH M OCHOBHBIC IHTEDATYDEL
THUIBI PETYIATOPOB JaBJIECHMUS, 2 421 4 HO,I[F(E)TO;III;. < YcrHBIi onrpoc IK-2.1
UCTIONB3YEMBIX B  CHCTEMax AYHTOPHBIM
ra3ocHa0XKeHUsI TOpOJZIOB H };aHHTSIHM
MPOMBIIITEHHBIX
HPEANPHATHI.
CamocrosTensHoe
. u3ydeHue yueOHol | VYcTHBIH ompoc.
5.2 Pacuer  mpomyckHOU SMTEpATYDHI TpoBepka
CIIOCOOHOCTH  PEryJsTOPOB 2 ToxroToska K HpaKTHYCCKIX TK-2.1
aBJICHUS !
n ayUTOPHBIM 3amaHui
3aHITHSIM
HWroro no pazneny 2 6/21 4
6. 6.'a3operynaTopHbIC CTAaHIIUU
6.1 I'azoperynsaTopHble
ITYHKTBI u YCTaHOBKH.
TexHoOrN4YECKUE CXEMBI.
O6opynoBaHue. Bri6op
pEryJsTOpOB  JaBICHUS H Ioxrotoska K VYeTHbIi onpoc.
oro 00opynoBaHHSI. Iposepka
AIpyT pYA 2 421 2 ayJUTOPHBIM PoBep IK-2.1
KoHnTponbHO-u3MepHTeIbHBIE ARSI MPAKTHIECKUX
IpUOOPBI  TA30PEryISATOPHBIX 3amaHul
MYHKTOB u YCTaHOBOK.
T'azoBbIe CYETYHKH u
pacxonomepsl. Mx mondop u
pacuer.
6.2 VYnpasneHue
ruapaBINYCCKUMHU PEKUMaMU
u TEXHOJIOTHYECKUMH
IpoleccaMu  pacIpeieseHus
r£3a pCTagl/lﬂl/BaLlI/Iﬂ CamocToATenbHOE
: 421 u3ydeHune yueOHol | YCTHBIH ompoc MK-2.1
THIPABIMYECKOTO PEXHMa B IHTEDATYDEL
TOPOJICKUX cucTeMax. patyp
VmpasieHne — pexuMa U3
LIEHTPAJIBHOTO
JUCIETYEPCKOTO ITYHKTA.
HWroro no pazaeny 2 8/411 2
7. 7 TexHUKO-3KOHOMHYECKHUH
pacyeT ra3oBbIX CETEH.
7.1 TexXHHKO-3KOHOMHYECKOE CaMmocrosTensHoe DOOHTANHb
00ocHOBaHUE CXeM 2 421 u3ydeHue y4eOHOH P PR IK-2.1
TOPOJCKUX Ia30BbIX ceTel JUTEPATYPBI p




7.2 KamuranoBlIOKEHHS B
3JIEMEHTHI CHCTEMBI
ra3oCHa0KEHMS.
DKCIUTyaTallnOHHbIE
pacxonsl. MeTtoauka
CpaBHEHHUS BapHAHTOB.
Pazpabotka OINTHMAaIbHBIX
cXeM ra3oBBIX ceren
BBICOKOTO, CpeIHero H
HHM3KOTO JIaBJICHUS.
TexXHUKO-PKOHOMHYECKHI
pacuer aMaMEeTpOB Ta30BBIX
ceTeil. Hcnonb3oBanue
BBIYHCIIUTENBHOMN TEXHUKH
IS
TEXHUKO-3KOHOMUYECKOTO
pacuera.

421

3,6

TToaroroBka k
ayJUTOPHBIM
3aHATHAM

VYcTHBIN onpoc.
[Iposepka
WHIMBUYaJIbHBIX
pacueToB

IK-2.1

Uroro mo pazneny

8/41

3,6

8. 8. IIpoMbINUICHHBIE CHCTEMBI

ra3zocHa0KeHHUs

8.1 IMpuHIMITHATIEHBIE CXEMBI
MPOMBIIIIICHHBIX CHCTEM U UX
knaccupukanus. KommdaectBo
u pacrosoxxeHue
ra30peryJIsATOPHBIX CTaHIUH.
MexuexoBble ra30mnpoBObl U
ux YCTpPOMCTBO.
Buyrpuuexossie
ra3onpoBOJBL. Pacuernsie
pacxonsl Traza M pacyeTHBIC
nepenassl JIaBIICHUSL.
O6ocHoBaHME pacuYeTHBIX
[apaMeTpoB.
TeXHUKO-YKOHOMUYECKOE
CpaBHEHHME TPOMBIIUICHHBIX
cHCcTeM ra3ocHa0KeHHSI.
Bri6op ONTUMAJIILHOTO
BapHaHTa. OcobenHoctn
pacuera cucTeM npu
PEKOHCTPYKIHH.

421

CamocToTeNnbHOE
u3ydeHue yueOHon
JUTEPATYPBL
IlonroroBka k
ayZIUTOPHBIM
3aHATUSAM

VYcerHblii onpoc

TK-2.1

Wroro no pazneny

421

9. 9. Dkcmmyatanus —CHCTEM
TexHunka

ra3oCcHaOKeHMS.
0€e30IacHOCTH

9.1 . Opranu3arus
AKCILTyaTaluu CHCTEMBI
Ta30CHA0KECHHS. Cnyx0bI
SKCIUTyaTalliyi.  YTIpaBJICHHE
peKUMaMH  TOJaYd  Trasa.
VYyer wu  Oamganc  rasa.
HWcnbiTanne ra3onpoBOJIOB |
MPUEMKA MX B IKCILTyaTaIIHIO.

IIpucoeannenue
ra3onpoBoIOB K
JIEHCTBYIONIUM ra3oBbIM

CCTAM.

CamocrosTensHoe
u3yueHHue y4eOHOH
JUTEPATYPHI

YcrTHBIi onpoc

TK-2.1




9.2 TIpoayBka ra3ompoBOJIOB.
Kontpons 3a cocrosHnem
ra3onpoBojioB.  IIpuGopHsbIii
METOJ. BrisaBrienue u
JIMKBUIAIHS yTeUeK.
[Mpodunakruueckoe
oOCNy)XMBaHUE, TEKyUIHHA W
KaIMTaJbHBIA PEMOHTEIL.
HcnpiTaHue © TOpUEMKa B
9KCILTYaTalHIo
ra30peryJsiTOPHBIX  TYHKTOB
(TPIT). Ilyck wu Hamamka
000pyI0BaHMUS. Konrposs
paboThI I'PII,
npoduiakTudecKoe
00CITy’)KUBaHHUE U PEMOHT.

CaMoCTOATEILHOS
u3yucHHe y4eOHOMH
JIUTEPATYPBHI.
Brimonnenue
ATIP

ITposepxa AIIP

IK-2.1

Uroro mo pazneny

10. 10 Cucremsl cHaOXeHHS
noTpebureneit CKMKEHHBIMHU

YIJI€BOAOPOAHBIMU I'a3aMU

10.1 CaoiicTBa
WHAUBHUTYaTbHBIX
YIJIEBOJIOPOAOB B JKUIKOM U
napoBoi (azax, BXOJSNINX B
COCTaB CXKIKCHHBIX Ta30B.
CMecH Ta3oB U KHAOKOCTEH.
Pacuer cocTaBa CMECH.
Pacuer cocraBa nByxdasHoii
cMecH YIJIEBO/IOPOJIOB.
TexHomornueckas cxeMa
ra30HaNOJIHUTEILHON
CTaHIUH. OCHOBHEIE
COOPYKEHHUSI.
N3orepmuueckue
XpaHUINLIA. Tpancnopt
CIKIDKEHHBIX Ta30B

CaMOCTOSITEIbHOE
u3ydeHue yueOHon
TUTEePaTypHI
TToaroroBka k
ayIUTOPHBIM
3aHATUAM

VYceTHBIi ompoc

IK-2.1

10.2 dusuueckue MIPOLECCHI,
MPOTEKAIOUINE B YCTaHOBKaX
YIJIE€BOAOPOAHBIX Ta30B Yy
moTpeduTene. Harpes
JKUJIKOCTH, UCTIapeHue,
C)KUT'aHUE UCTIAPUBIINXCS
[apoB, B3aMMHAas CBA3b 3THX
MPOLIECCOB

CaMOCTOSITEIbHOE
u3ydeHue yueOHon
TUTEepaTyphI
IToaroroBka k
ayJUTOPHBIM
3auaTusMm AITP

YerHbli onpoc.
[IpoBepka
MIPAKTUYECKUX
3a1aHui

MK-2.1

Wroro no pazneny

11. 11. TeopeTwueckne OCHOBBI
CKuraHusi rasza. ['a30BbIe TOpEJKH
M UX OCHOBHBIE XapPaKTEPUCTHUKH.

Pacuer razoBbIx ropenok




11.1 . CxopocCTh XUMHYECKHX

peaxiuii. DHeprus
aKTHBAIIUH. 3akoH
Appennyca.
KoHIeHTpalnoHHbIe
TPaHUIIBI BOCIUIAMEHEHHUSL.
OcHOBHbIE PEKUMBI
pacnpocTpaHeHHs] IUIAMEHHU.
CkopocTb HOPMAaJIbHOTO
pacnpocTpaHeHHsI.
Crabunuzanusi JaMHHApHOTO
TUTaMEHH Ha rOpeike. CamocTosATenpHOe
SIBnenue nmpockoka U OTpbIBa 2 H3y4eHHe Omnpoc IK-2.1
TUTAMEHH. VYcnosus, JIUTEPATYPHI
OIIPEAeISIOINE MPOCKOK H
OTpBIB TUTAMEHH.
Kpurnuaeckunit TpagueHT.
PasButue TypOYJICHTHOTO
(hakena. Pazmeps! dakena.
JuddysnonHoe TOpEeHHUE.
Juddy3nonHoe IaMHHAPHOE
iams. TypOyneHTHbIH
Ta30BbIi (haxkern.
OO6pa3zoBanue TOKCHYHBIX
BEILIECTB IIPH CKUTAHUH ra3a
11.2 . Knaccudpukauus u
OCHOBHBIE 3JIEMEHTHI T'a30BBIX
TOPEJIOK. Crioco0sr IMonroroBka
OpraHu3aIuu npoiiecca 221 ayJUTOPHBIM YcTHBIN orpoc TK-2.1
ropenus. CmeceoOpa3oBaHue. 3aHaTusM AITP
HNHaTencuBHOCTH mporecca
COKUTaHUS ra3a
11.3 . Pacuer arMochepHBIX
ropesiok. BpiOop pacueTHbIX
napaMeTpoB. Pacuer
3)1(2:1(111/10[11}11;1)( TOpEJIoK Tozrotoka k ITposepka
2 ayJUTOPHBIM TIK-2.1
MOJIHOTO  TIPEABAPUTETHHOTO BemosHeHus1 AITP
3aHsATUAM ATTP
CMEILECHUSI Ta3a C BO3ILYXOM.
Pacuer  TypOyneHTHBIX W
TMOJOBBIX T'OPECJIOK
HWroro no pazneny 6/21
12. 12 T'a3ocHabOxeHue 3MaHuit
12.1 YcrpoiicTBo
BHYTPUIIOMOBBIX
ra3o0mnpoBOJIOB. T'azoBbIe
IpuOOpPHL. [TnutsL
Boponarpesarein.
ABroMaTu3zanuss  TpUOOPOB.
IToaroroBka k o
YcraHoBKa. OTtBOJ 1 ATIP VYcTHBI onpoc IK-2.1
MIPOJYKTOB CropaHus.
T'azoBoe OTOIUICHHE.
OtonuTenbHbIC TEeYH.
T'azoBbIe KaMHHBI,
kanopudepsl,  KOHTaKTHbIC
BO3/1yXOHarpeBaTely.
12.2 T'unpaBiaryeckuii pacueT
BHYTPHUIOMOBOH CeTH 1 IToxnroroska k KoJLIOKBHYM K-2.1
ra3omnpoBOJIOB. Pacuer AIIP
IBIMOXOJIOB
Hroro mo pazneny 2
Hroro 3a cemectp 18 36/141 | 13,6 9K3aMEH,KIT




HTtoro no aucumiuinHe

32

14

64/301

64,8

3a4eT, KypCOBOM
MIPOEKT, FK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B  KayecTBe
00pa30BaTeNbHBIX TEXHOJIOTHH B MPETOAABAHNHI TUCIUIUTHHBI «I"a30cHa0X)eHNE» UCTIONb3YIOTCS
TpaJULMOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

1. dns popMupoBaHUS HOBBIX TEOPETHUECKUX M (PAKTHUECKUX 3HAHUN HCHOJIB3YIOTCS
JIEKIUU:

0030pHBIE — AJIT PACCMOTPEHHsI OOMIMX BOMPOCOB U MOHATHU Kypca «BeHTHIALU»,
KOTOpBIE HEOOXOAUMBI JIsI CUCTEMATU3alMU U 3aKPEIICHUS] 3HaHUH;

MH(POPMAIMOHHBIE — JJIS1 03HAKOMJICHUS] C OCHOBHBIMU MPUHIUIIAMU TPOSKTHPOBAHUS U
pacueToB KOTEJIbHBIX arperaTtoB, a TAKXKe JIJIsl U3Y4YEeHHsI TPOLIECCOB, IPOUCXOASIINX B JIEMEHTaX
KOTEJIbHOM YCTaHOBKU;

npoOJIeMHbIE - JJIs Pa3BUTHUS HCCIENOBATENILCKUX HABBIKOB U M3Y4YEHHS CIIOCOOOB
peleHus 3a1a4.

2. Jlns npuobpereHUs HOBBIX (DAKTHUYECKUX 3HAHUH U MPAKTUYECKUX YMEHUI
MCIIOJIb3YIOTCS IPAKTUYECKUE 3aAHATHUSA:

MPAKTUYECKOe 3aHsATHE B (QOpMEe NPaKTHKymMa — OpraHu3anus ydeOHoW paboThl,
HaIpaBJIEHHAs Ha pelIeHNE KOMIUIEKCHOH yueOHO-I103HABaTEIbHOM 3a/1a4H;

pa3bop pe3ynbTaTOB TEMAaTHUECKUX KOHTPOJIBHBIX PadOT, aHATU3 OMIMOOK, COBMECTHBIN
MOMCK BAPUAHTOB PAllMOHAIILHOTO PELIEHUs yueOHOU IPOOIEMBI.

3. lnsg mpuoOpeTeHusi HOBBIX TEOPETUUYECKUX U (PaKTUUECKUX 3HAHWUU, KOTHUTUBHBIX U
MPAKTUYECKUX YMEHHI HCIIOJIB3YETCSI CAMOCTOSITENIbHAS paboTa:

CaMOCTOSITENIbHOE U3Y4YeHUE YUeOHOM TUTepaTypbl, KOHCIIEKTOB JIEKIIUA;

MIO/ITOTOBKA K ayAUTOPHBIM KOHTPOJIbHBIM padboTam;

BBITIOJTHEHUE KYPCOBOU pabOTHI.

4. J11st mpoBeICHUS 3aHSATUN B UHTEPAKTUBHOM (hopme:

OpHUEHTAIIM CTYJEHTOB Ha 00pa30BaTeNbHbIE HHTEPHET-PECYPCHI.

paboTa B KOMaHJIe;

CEMHHAap-IUCKYCCUsl — KOJUIEKTUBHOE OOCY)KJIEHHE KaKoro-aubo CIIOPHOro BOIpOCa,
po0JeMbl, BBISBJICHHE MHEHUII B rpyIine

B xome mpoBedgeHuss 3aHATUM NPENyCMATPUBAETCS  HUCIOJIB30BAHUE  CPEICTB
BBIYMCIIUTEILHON TEXHUKH TIPU BBITTOJIHEHUN WHIUBUAYATBHBIX 33JIaHUM, KOHTPOJIBHBIX PadoT,
KYPCOBOTO ITPOEKTA.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. IIubexo, A. C. T'azocHaOxkenue : yueOHOe mocobme / A. C. Illubeko. —
Cankr-IlerepOypr : Jlamp, 2019. — 520 c. — ISBN 978-5-8114-3662-0. — Texkcr
anekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OMOymoTeyHas  cumctema. —  URL:
https://e.lanbook.com/book/125714 (nata ob6pamienus: 14.09.2020). — Pexxum mocrtyma: uis
aBTOPU3. NOJIb30BATEIEH.

2. lkaposckuid, A. JI. 'a3ocHabxenue. Vcnonap3oBaHrue ra3oBOro TOIUIMBA © yuyeOHOE
nocobue / A. JI. lllkaposckwit, I'. TI. Komuna. — Cankr-IlerepOypr : Jlans, 2020. — 140 ¢. —
ISBN 978-5-8114-4055-9. — Tekcr : anexTpoHHbIH // JlaHp @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/130164 (nata oopamenus: 14.09.2020). —



Pexxum fgocryna: 1is aBTOpU3. 0JIb30BATENIECH

0) JlonoJiHMTEILHASA JIATEpaTypa:

1. Tonsk, C. A. T'a3ocHaOxeHHE XWJIOrO0 paiioHa Topoja . y4eOHO-METOIUYECKOe
nocobue / C. A. T'onsik, M. C. Yisikos, U. E. Cukepus ; MI'TY. - Marautoropck : MI'TVY, 2015. -
1 onekrpon. onr. guck (CD-ROM). - 3Barm. ¢ turyn.  o9kpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1553.pdf&show=dcatalogues/1/1124
755/1553.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoobdbekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

B) MeTouuecKkue yKazaHus:

1. I'uapaBiaMYecKuii pacyeT CUCTEM ra3ocHa0keHus . yueOHnoe mocobue [mis By3os] / E.
b. AranutoB [u np.] ; Maruuroropckuii roc. texuuueckuit yH-T um. I. W. Hocosa. -
Marnautoropck : MI'TY um. I'. K. HocoBa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1509-1. -
3arn. c TUTYJL. JKpaHa. - URL )
https://magtu.informsystema.ru/uploader/fileUpload?name=3942.pdf&show=dcatalogues/1/1530
517/3942.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekt. - Tekcr
SIIEKTPOHHEIN. - CBemenus 1ocTyHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue 9
10 Ne norosopa Cpox aeicTBus JIULIEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 6eccpodHo
Professional
7Zip CBOOOTHO 0eccpouHO
bpayzep Mozilla|cBo6oaHo
Firefox pacnpoctpansiemoe I10 Oecepouno
Bpaysep Yandex|cBoGoHo OECCPOUHO
FAR Manager |cBoOoaHO 06eccpoyHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBaHue kypca Cchblika
HanuonansHas

uHpopmaonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuit AHIEKC HAYIHOTO
ITouckoBas cucrema Axagemus Google
(Google Scholar)

Nudopmannonnas cucrema - Ennnoe okHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
Poccuiickas ['ocynapcTBenHas Oubnuorexa.

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

URL.: http://window.edu.ru/

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

Karanoru
OnektponHbie pecypebl oubdmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
uM. I'.11. HocoBa e=ru

MexnyHaponHas 0a3a TOJHOTEKCTOBBIX
XypHasoB Springer Journals
9 MaTepuaJIbHO-TeXHHYECKOe 00ecreueHue TUCIUIIIHHBI (MOTYJIs1)

http://link.springer.com/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCITUITIIIMHBI BKJIIFOYACT:



JlexuvoHHBIE ayauTOpuM MyIbTUMEIUNHBIE CPEACTBA XpaHEHUs, Mepefadyd Hu
NpeACTaBiIeHUs HWHPOpPMAaLUU (MHTEpAaKTUBHAs JIOCKA B KOMIUIEKTE C IPOEKTOPOM U
KOMITBIOTEPOM).

JIeMOHCTpaLMOHHbIE CTEH/IbI, IUIAKAThI, HATJISAHbIE IIOCOOMSL.

JIaGoparopust JleMoHCTpaliioHHBIE CTEH/IBI, IIJIaKaThl, HATJIAJHBIE TOCOOUs

MakeThsl ra30BBIX IUIUT, KoTaa, [ PY

[TomenieHust 17151 CaMOCTOSATENBHOM paboThI [lepcoHabHBIE KOMITBIOTEPHI ¢ TakeToM MS
Office, Brixo0M B IHTEpHET U € IOCTYIIOM B JIEKTPOHHYIO HH(POPMAIHOHHO-00Pa30BaTEIIbHYIO
Cpely YHHUBEPCHTETA.

AymuTopun s IPaKTHYECKUX 3aHSITUH, TPYIIIOBBIX WHAWBUIYAIBHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJII M MPOMEXKYTOUYHOW arTecTanud J[eMOHCTpallMOHHBIC CTEH/bI, IUIAKATHI,
HArJISITHBIC TIOCOOHS

[Tomemenuss s XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
obopynoBanusi lllkader m cremmaxu ans XpaHEHUS Y4eOHO-METOIUYECKOH JTOKYMEHTAIIHH,
yaeOHOro 000pyIOBaHUs H yI4eOHO-HATIISITHBIX TIOCOOUIA;

WHCTPYMEHTBI U 000pYIOBaHUE JISI O0CITY)KUBAHHS



YueGHo-MeTOANYECKOE 00ecleueHHe CAMOCTOSITeIbHOI padoThl 00yUyarommxcst
IIpumMepHasi CTPYKTYpa U coep:KaHue pa3aena:

IMo mucipminHe «[ a30cHaOKeHUE» MPEIYCMOTPCHA ayJAUTOPHAs M BHEAYAUTOPHAs CaMOCTOSITENIbHAsS
paboTa 00y4aroIuXCs.

AynuropHas camocTosTenbHas paboTa CTYACHTOB IIpearojiaraeT pelleHrne MPaKTHYecKuX 3a7ad Ha
MPAKTHYECKUX 3aHIATHAX U BHIIIOJTHEHUE JIA0OPATOPHBIX PadoT.

IIpumepHble ayTuTOpHBIE Ja00paTOPHBIX padoT (AJIP)
AJIP Ne 1 MaTtepuaJibl, apMaTypa U 000py10BaHHe ra30BbIX ceTel
AJIP Ne 2 IIpu6opsbl 1 annapaTypa Ajs 0bITOBOro ra3ocHa0KeHust
AJIP Ne 3 UcnibITanns ra3operyisiTOpHOro MyHKTa
IIpumepHbIe aynuTopHbIe MpakTHYecKue padotsl (AIIP)
ATIP Nel. OcHoBHbBIE CBOMCTBA M TPeOOBaHUs, IPeabsiB/isieMble K TOPIOYUM ra3am.
1.PaccumnTaiiTe TEMIOTYy CropaHus ra3a, MIMEIOIIEro CIeAyOIUi 00bEeMHBINH COCTAB:
CH4=95%; C2H6 = 4%; CO2 = 1%.
2.1IpenensHBIE HOPMBI COAEPIKAHUS TTPUMECEH B ra3000pa3HOM TOILIHBE.
AIIP Ne2. I"azoBble CKBa:XKMHBI, UX OypeHHe U YCTpoiicTBO. O0BSI3Ka ra30BbIX CKBAKUH.
1.Hapucyiite cxeMy U U3J10KUTE YCTPOUCTBO ra30BOM CKBaXKUHBI
2. BemmomHuTe 00BS3KY Ta30BBIX CKBAKUH

AIIP Ne3d. OOpabotka raza. Ocymika rasa M Oo4MCTKa OT cepoBoaopona. Omopuszanusi raza u
0JI0PU3aIMOHHBbIE YCTAHOBKH

1.3apucyiite cxemy 0I0pU3aIIMOHHON ycTaHOBKU. OxapakTepusyiTe ee paboty
2. 3apucyiiTe cXeMy YyCTaHOBKH JJIsl OCYIIKH ra3a. OxapakTepusyite ee paboTy

AIIP Ned. Cxema MarucTpajbHOro ra3omnpoBoaa u ero coopy:kenuii. IlogzemMHble XpaHWJIMINA.
PaGouasi eMKkoCTh ra3oXpaHuIHIIA

1. Pa3paboraTs cxeMy ra30TpaHCIOPTHOM CHUCTEMEBI. YKa3aTh Ha CXeMe MMPOMEKYTOUHYIO KOMITPECCOPHYIO
CTaHIUI0, TpoMbIciIoBy0 ['PC, moa3eMHOe XpaHWIHIIE Ta3a, CENapaTopbl, CKBAXHHBI U JIp. O0BEKTHI, a
TaKXe 3alOopHYI0 apMarypy.

AIIP Ne5. YcTpoiicTBO M KOHCTPYKIMM HAPYKHBIX ra30IPOBO/IOB.

1.ITocTpouTh MPUHIUIHATIBHYIO CXEMY paclpeIeInTeIbHON CUCTEMBI ra30CHA0XKEHHUS KPYITHOTO TOpO/Ia.
O60CcHOBATH MMOCTPOCHHE.

2.0npenenuTs pacueTHBIN Tepernas qaBieHus B ra3oBoil cetu ot I'PII Ha BBOAE B IpOMIIpEAIIPHSITHE 10
TOPEIOK, €CIIU IOTYCTHUMast Ieperpy3Ka arperatoB coctaBisieT 15%, a MuHIMansHas Harpy3ka cetd 60%.

AIIPNe6. ApmaTtypa u 000pyAoBaHUE ra30MPOBOI0B.

Wzyuenne mo katajoram OTEYECTBEHHBIX M 3apyOE€KHBIX MPOU3BOAMTENIEH ra3oBOro oOOpYyJOBaHUS U
apMaTypbl

AIIP Ne7. Pacder ronoBoro norpedJjeHus raza noceJKaMn U ropoaaMH.



1.0mpenennuTh KOJIMYECTBO JKHTEIEH B rasocHaOkaeMoM paiioHe. [ImaHel MUKpOpaloOHOB W X
KOJTMYECTBO B3ATh U3 [3] corjacHO BapuaHTy 3aaHHS

2. Paccuurath HOTpe6J'IeHI/Ie rasa ropoaoM Ha OTOIIMUTCIIbHBIC HYKAbI C HACCJIICHUCM B 100 TEIC.
YCIOBCK

ATIP Ne8. PacueTt roaoBoii 4 CyTOUHOIl HEPABHOMEPHOCTH.

1.3yunts METOMWKY OIpEeNeNIeHnsT MaKCHMaIbHO-YaCOBBIX pPacXoJOoB MO Kod(pHUIMeHTaM
OJTHOBPEMEHHOCTH.

2.1306pa3uTh 1 MpoaHaIN3UPOBATh TOAOBOM TpadyuK OTPeOICHNUS Ta3a

AIIP N9,10. OmnpenesieHHe pacyeTHBIX PacXol0B raza. MeToabl pacyeTra ¢ HCHOJb30BAHHEM
K03(pPUUMEHTOB OTHOBPEMEHHOCTH U KOI(PPUIMEHTOB HEPABHOMEPHOCTH.

1.Mcnone3yss pesynbTarel pemeHust AIIP Ne7 paccumTtaTh pacxoasl raza paBHOMEPHO
pacrpeleNeHHBIMA ~ NOTPEOUTENsIMH Ha KOMMYHaJIbHBIE HYXIbl.. Pacder mnpousBecTd I Tpex
MHUKPOPAOHOB.

2.0npenenuts pacxoipl ra3a COCPEIOTOYCHHBIMH IOTPEOMTEISIMU CPEIHEro MAaBJICHUS.
[lepeuens morpedureneit B3sTh U3 [3] cormacHo BapuaHTy 3aaanns. O003HAUNTE MOTpeOUTENEH Ha TIIaHAX
MHUKPOPaiiOHOB

ATIP Nell. OnpenesieHue norepb JAaBJIeHUs1 B ra30NpoBOJaX ¢ y4eTOM U3MEHeHMs IUIOTHOCTH rasa.
Koaddpuuuent cixkumaemMocTn raza W ero y4yer NHpH THAPaBIMYeCKOM pacuyerTe. PacdeTHble
¢opmyiibl, TAGIUIBI, HOMOTPAMMBI.

1.HOCTpOI/ITI> TYNHUKOBYIO pa3BE€TBJIICHHYIO CETh CPCAHCTO AABJICHHA, UCIIOJIb3Ys PE3YJIbTAaThl PCHICHUA
ATTP Ne9,10. Pa30uTh ceTh Ha y4acTKHU, ONPEACTUTh PACXO/bl Ta3a Ha KaXKIOM yJ4acTKe.

AIIP Nel2,13. IlocTaHoBKa 3aja4uM pacdyera TYNHMKOBBIX, Pa3BETBJCHHBIX M KOJIBLEBBIX CeTei.
IIpyHUMIIBI 3KOHOMHUYECKOT0 pacipeejeHUs OTepb AaBJeHUs B rasonposoaax. Pacuernas cxema
OTIAa4H ra3za u3 CeTH.

1.ITocTpouTh TYNHUKOBYIO Pa3BETBICHHYIO CETh HU3KOT'O JABJICHUWS, UCIIONB3YysS PE3yJIbTaThl PEIICHUS
AIIP Ne9,10. Pa30uth ceTh Ha y4acTKH, ONPEACTUTh pacueTHBIE PACXOIbI ra3a Ha KaXK/IOM YUacTKe

2. TlocTpoUTh KOJBLEBYIO CETh HU3KOTO IABIICHUS, MCIONB3yd pe3ynbTaTsl pemeHus AITP Ne9,10.
Onpenennuts MyTEBbIE U TPAH3UTHBIE HATPY3KH HA KaXKIOM Y4aCTKe.

AIIP  Nel4,15,16. Pacyer  TymHMKOBBIX  pa3BeTBJEHHBIX  Ta3oBbIX  ceTeil.  Pacuer
NMOTOKOpacnpeaeseHlsl B KOJbUEBbIX ceTsaX. Pacuer cereil BBICOKOro (cpeaHero) IaBJIEHUS] C
YY4eTOM HAAe:KHOCTH ofecnmeuyeHusi morpedureneil razom. Pacuer KoJgbLeBBIX ceTeil HU3KOIO
JAaBJICHUS.

1. Ucnone3ys pesynbratel AIIP Nell,12,13 BBIMONHHTE THUAPABIMYECKHE pPACUYETHl TYIMHKOBBIX
Pa3BETBJICHHBIX CETe HHU3KOTO U cpenHero naasieHus. CIpOeKTHPOBATh M PACCUYNTATh KOJIBLIEBYIO CETh
HU3KOTO JaBJICHUS .

ATIIP Nel7. PacyeT mponycKHO# ClIOCOOHOCTH PeryJiATOPOB JaBJIeHUsI.

1.PacunTarh NpOMyCKHYIO CIIOCOOHOCTB PEryJIsiTOpa AaBJICHHS , YCTAHOBJICHHOTO B 3alIPOCKTHPOBAHHOM
I'PII, o6cmy>XKuBaroyM Tpu MUKpOpaiioHa.

AIIP Ne18 I'azoBble cueTunkHu U pacxogomepsl. Ux moadop u pacuer.

1. TloxOpaTh M pacCuMTaTh ra30BbIC CUCTUUKH U PACXOAOMEPHI HCIIONIB3Ys pe3yibTraTtel AIIP Nel7 .



AIIP Nel19,20. TexHMKO-I)KOHOMHUYECKOEe 000CHOBAHHME CXeM T'OPOACKHX ra30BBIX ceTeii.
TexXHNKO0-I)KOHOMHYECKHI pacyeT JHAMETPOB ra30BbIX CETEN.

1.BBIMONTHUTD TEXHUKO-3KOHOMUYECKUI pacdeT TYMHKOBOW CETH HHU3KOTO JABIICHHUS,
ucnonb3ys pe3yiasTatsl AITP Nel4-18.

AIIP Ne21,22. TlpuHuunuajJbHble CXeMbl MPOMBIILIEHHBIX cHCTeM. MeKIexXoBble ra30mpoBoabl H
HX ycTpoiicTBO. BHyTpHIIeX0BbIe ra3onpoBoabl. PacueTHble pacxoasl ra3a u pacuyeTHbie nepenajbl
AaBJIEeHHS.

1.HapucoBath m OOBSICHHUTH CXE€My Ta30NpPOBOJOB arperara, OOOPYIOBAaHHOTO IyThEBHIMH
TOpEIKaMH.

2.HapucoBaTe cxemy OOBSI3KH ra30MpOBOAAMH arperaTta mpu 000pyI0BaHUU €TO MKEKIIMOHHBIMHI
ropeIKaMy HU3KOTO JaBJICHUS

3.I/I306pa3HTe OJHO—U JABYXCTYN€HYATHIC TPOMBINIJICHHBIC CUCTCMBI.

4.0npenenuTb pacdyeTHbIE pPacxolpl Ta3a IMPOMBIIIICHHBIMH NOTpeOuTensmu. KomudecTBo u
nepeyueHsb MmoTpeduTesnei BEIOpaTh corinacHo BapuaHTy. OO0CHOBATh pacueTHBIC TApaMETPHI.

AIIP Ne23. YnpasiieHue pe:kMMaMH IOAa4YM rasa. Yuer u 6ajganc raza. UcnpiTanue ra3onpoBogos u
npueMKa MX B 3Kkcniiyaranuio. IlpucoennHeHue ra3onpoBoioB K AeiiCTBYIOIUMM ra30BbIM CeTSM.
IIponyBka razonposonoB. KoHTpoJib 3a cocTosiHMeM ra3onpoBoioB. BbisiBieHUHe U JUKBMIALMSA
yTeuexk

1.U3y4ueHrne moKyMeHTalmu OO0 HWCIBITAHUHM Ta30MPOBOIOB, O TMPHCOSIWHEHHH Ta30MPOBOJIOB K
JICHCTBYIOLIUM Ta30BBIM CETsIM, 00 00CITy)XMBaHHUHU Ta301poBoaoB U ['PIT u mp.

ATIP Ne24. CpoiicTBa MHAUBUAYAJIBLHBIX YIJIEBOAOPOAOB B sKHIKOIl M MapoBoii ¢a3zax, BXOASIIUX B
COCTaB CKUKEHHBIX ra3oB. CMecH ra3oB M xkuaKocTeii. Pacyer coctaBa cMecu.

1. 3yunTh nuarpaMmy cOCTOSHHUS ITporiaHa (OyTaHa)

2. U300pa3uth Ha auarpamMme TEPMOJMHAMUYECKHE IIPOLECCHI, MPOTEKAIONUE B ra300aIOHHOM
YCTaHOBKE

AIIP Ne25. ®@usnyeckue mNpouecchl, NMPOTEKAKIIHE B YCTAHOBKAX YIJE€BOJOPOAHLIX ra30B Yy
norpedureneil. Harpes skMIKoCcTH, HCIIAPeHMe, CKMTAHUE UCIAPUBIIUXCS MAPOB, B3aMMHAsl CBSI3b
3THX NPOLECCOB.

1.Paccunrarh cocTaB apoBOi (a3bl U JaBIECHHE CMECH, HaXOsIIelcs B 6aione mpu temneparype 15 °C,
€CJIM MOJILHBINA COCTaB XHUIKOH (pa3sl creayromuii: npomnax 0,8, nzodyran 0,2.

AIIP Ne26. TeopeTu4eckue 0CHOBBI C)KUTAHMA ra3a.

1.PaccuntaTh COCTaB MPOJYKTOB CrOPaHUs U TEOPETHUUCCKYIO TEMIICPATypy CrOpaHus Ui rasa
caemytoiero oosemuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

AIIP Ne27. Kaaccmpukanusi 1 OCHOBHBIE 3JIEMEHTBI I'a30BbIX ropejok. Cnoco0bl opraHu3anuu
nponecca roperns. Cmeceodopazopanue. MHTEHCHBHOCTD NpoLecca CKUTaHUS rasa.

1.HapucoBaTb cxemy 0JIouHOH 3XeKIMOHHOU ropeinku [Ipomaneproraza. OOBSICHUTH NPUHLMI €€
paboTEHL.

2. HapucoBaTb cxeMy TYHEJIbHON KEKUIHOHHOU Topesiku . OOBSCHUTH IPUHLIUI €€ paboThI.
3. HapucoBath cxemy ropesikud armocdepHoro tumna. OObsCHUTh IPUHIUII €€ PadOThI.

4. HapucoBaTh CXeMy TOPENIKH TypOYJICHTHOIO CMEIIEHUS KOHCTPYKINH TeIIonmpoeKTa



AIIP Ne28,29. Pacuer armocdepHbIX ropejok. Bpioop pacueTHbIXx mnapamerpoB.  Pacuer
3KeKIMOHHBIX TOPeJIOK MOJHOI0 NMpeABAPUTE]HLHOr0 CMellleHUsI ra3a ¢ BO3yX0OM.

1.Paccuntate HE0OX0AMMOE AaBICHUE TA30BO3IYIIHON CMECH B TOJIOBKE aTMOC(EPHOH TOpeiKy,
€CJIM OHAa UMEET LMIMHIPUYECKNE BBIXOHBIE KaHAJbl JUAMETPOM 6 MM U AIUHOH 12 MM.

2 Kak OIPEACIUTh MapaMETpPhI aTMOC(l)CpHOﬁ TOpCJIKHU, CHpOGKTHpOBaHHOﬁ IJIL IprupoOaHOIO rasa,
€CJIM €€ HY>XHO HCII0JIb30BaTh AJIsd nponaHa?

3.CocTaBbTe aIrOPUTM pacueTa 3’KEKIUOHHOM FOpPeNIKY CPETHETO TaBICHMUSL.

AIIP  Ne30. VYcrpoiicTBO BHYTPMAOMOBBIX ra3ompoBoaoB. I'azoBble mnpuOopbl. IlauThIL
Bononarpesarenn. ABToMaTuzanus npudopos. Ycranopka. OTBoJ NPOAYKTOB CrOPaHUsl.

1.M3y4nTh yCcTpOWCTBO Ta30BOM TUIHTHI.
2. V3y4uTh yCcTpONCTBO BOIOHArpeBaTessl.
3. IIpoananu3upoBaTh CocoObl OTBOAA NPOAYKTOB CTOPAHUS

AIIP Ne31,32,33 T'uapaBinuyeckuil pacyeT BHYTPHUAOMOBOH  CeTH Ia30NpoOBOOB. Pacuer
ABIMOXO/0B.

1.IlocTpoUTh aKCOHOMETPUYECKYIO CXEMY BHYTPUIOMOBOU ceTu razonpoBogoB corgacHo ['OCT
21. 609 — 2014. Xwunoe 31aHMe BBHIOPATH MO CTPOHUTEIHHOMY KaTallOTy COTJIACHO BapuaHTy. Ha cxeme
yKa3aTh pacyeTHbIE PACXObl ra3a Ha KaKAOM y4acTKe.

2.Iloka3aTe pa3BOAKy BHYTpUAOMOBOW cetu razonpoBogos corinacHo ['OCT 21. 609 — 2014 na
IUIaHE BTOPOTO 3TaXka 37aHus. YKa3aTb HEOOXOIUMYIO apMarTypy.

3.BBINOIHUTE TUAPABINYECKUM pacueT BHYTPUIOMOBOM CETH ra30IpOBOAOB.
Kypcosoii npoekr:

Llenv evinonnenus kypcosoco npoexma «l'azocHabkeHHe Tropojia, IMOCeNKa WIH MPOMBIIUIEHHOTO
MPEANPUATHS» - MPAKTUUECKOE 3aKPEIICHHE TEOPETHYECKOTO Kypca W TPHOOPETeHHE CTyACHTAMHU
pacYeTHBIX HABBIKOB I10 MPOEKTUPOBAHUIO HAPYKHBIX M BHYTPEHHHUX CHCTEM Ta30CHA0KEHHS, OCBOCHHE
METOJIUK THPABINIECKOTO pacyéra ceTeid ra30CHa0KEHHs CPETHET0 U HU3KOTO JIABJICHUH.

Cooeporcanue u 06vem Kypcogou pabomul:
1. PacueTHO-nOsSICHUTEJILHAS 3aNMCKA!

a) OrJIaBJICHHME, WCXOJHbIC JaHHBIC (TEXHUYCCKAs XapaKTEPUCTHKA 3JIaHHsl, KIUMATHYCCKUE JaHHbBIC
paiioHa CTPOUTEIBCTBA, COCTAB U XapaKTEPUCTUKA TPUPOTHOTO rasa);

6) OIIpPEACICHNUEC KOJINYCCTBA JKATEIIEH B ra30cHa0kacMoOM paﬁOHe;

B) OIpE/IeNieHue pPacyeTHBIX PACXOJIOB Ta3a PaBHOMEPHO paclpelelieHHBIMH M COCPEJOTOYCHHBIMU
MOTPEOUTENSIMU;

T') BBIOOP CHCTEMBI ra30cHa0XeHus U onpeaeieHue konndecrsa ['PII;
1) pacyeT NpOIyCKHOM CIOCOOHOCTH PEryJIATOPOB AaBJICHUS;

€) TUAPaBIMYECKUI pacueT CeTH CPEIHEro JIaBICHMUS;

) THIPABINYECKUI pacueT BHYTPHUIOMOBOW Pa3BOJIKH Ira3a;

3) pacueT ra3ocHa0XeHuUs TPyl 30aHUH MUKPOpaioHa;

1) TUAPABIMYECKUH pacyeT KOJIbLIEBOI CETH HU3KOTO JaBICHUS.

OO0t 06beM MOSICHUTENBHOM 3amucku 25-30 cTp.



2. I'padguyeckasi yacTb padoThI.

I'paduueckas 4acTh mpoeKkTa J0DKHA OBITH pEeACTaBlieHa B Buae JIMCTOB  (dopmat A3). Ha stux nucrax
KOMITaKTHO pa3MEIEHbI T€ UEPTEXKHU U PUCYHKH, KOTOPBIE COMPOBOMKAAIOT TEKCT MOSICHUTEIBHOM 3aMNCKHY,
a IMEHHO:

1. IInan MHKpOpaﬁOHa ropoaa ¢ HAaHCCEHHBIMU Ha HEro COCPECAOTOUCHHBLIX HOTpe6HT€J'I€I>i rasa
CPEOHETO U HU3KOI'O IaBJICHHSA .

2. [Inan Mukpopaiiona ropoja ¢ pacueTHON CXeMOW CeTH ra30CHA0XKEHHUS CPETHETO
JIABIICHHS .
3. [lmar BTOpOTO ATa’ka KWIOTO JOMa C OOO3HAYEHHWEM Ta30BBIX MPUOOPOB M BHYTPHUIOMOBOMN

Pa3BOJIKH rasa.
5. AKCOHOMETpHUYECKasi cCXxeMa BHYTPUIOMOBOM Pa3BOJKU rasza .

6. [Tnan MukpopaiioHa ropojia ¢ PacyeTHONH CXEMOW CETU ra30CHAOMXKEHMsI HU3KOTO JIABJICHUS IS
IpyII 3JaHUI MUKPO

7. [lnman MuKpopalioHa TOpojJa ¢ PacYeTHOM CXEMOU KOJIBLIEBOM CETH Ta30CHAOXKEHHSI HU3KOTO
JIABJICHUS.



OneHo4HBIE CPeCTBa A5 POBEICHUs] POMEKYTOUYHOM aTTecTaluu

Kox
NHaukaTop A0CTHKEHHUS
HHINKAT O1eHOYHBIE CPEICTBA
opa KOMIIeTeH MM

[IK-2: CmocobeH TMOATOTOBHTh NPOCKTHYIO MOKYMEHTAIMIO 110 OTIACIHBHBIM y3JIaM M JJEeMEHTaM CHCTeM
ra3opacrpeesieHus U ra30TMoTPeOICHNUS, TSI BHYTPEHHUX T'a30IIPOBOIOB U TA30UCIIOIB3YONIETO 000py/IOBAHNUS, a TAKKE
10 HAPY>KHBIM Ta30BBIM CETSIM 00BEKTOB KAIUTAILHOTO

[K-2.1

Brimonsser paboTs o
NIPOCKTUPOBAHHUIO  HAPYXHBIX U
BHYTPEHHHX Ta30BBIX CETEH M UX
2JIEMEHTOB

TeopeTI/lqecmle BOIIPOCHI K 9K3aM€EHY:

1. OCHOBHBIE CBOWMCTBA M COCTaB ra3000pa3HOro TOILTHMBA.

2. Kraccuukannu ra3oBoro TOmimsa Mo pasHbIM
MpU3HAKaM.

3. YCTpOICTBO Ia30BbIX MECTOPOXKICHUM.

4. Buzapl 00paboTKy NIPUPOAHBIX Ta30B.

S. [IpuHuMNUanpHas cxema yCTpOHCTBAa MAaruCTPajgbHOTO
ra30IpoBOIA.

6. XpaHUIHIIA Ta3a.

7. Knaccugukamms ropoJCKiX ra30mpoBOIOB B 3aBUCHIMOCTH
0T MaKCUMAJIBHOTO JAAaBJICHUS T'a3a.

8. Knaccugukamnus ropockux ra3ompoBOAOB 110 YHUCITY
CTyneHel JaBieHusl.

9. CyTb HEPaApPXUYHOCTHU TOPOJICKOM CUCTEMBI
ra30CHa0KEHUsL.

10. IpuunnbI, 00YCIaBIMBAOIINE COBMECTHOC IIPUMCHEHHUE
HECKOJIBKHX CTyINEHEH JaBlieHHs ra3a B ropojax.

11. Knaccugukarust ropoIcKuX ra30mpoBOAOB 110
HA3HAYCHHUIO.

12. IIpeumymiecTBa 1 HEAOCTATKU KOJIBLIEBOU CXEMBI
ra30IMpoBOa MO CPABHEHHIO C TYITHKOBOM.

13.  TpyOs1, apMarypa u 000pyIOBaHHE Ta30MIPOBOIOB.

14 HCpeXO,I[LI ra3onpoBOAOB UE€PE3 CCTCCTBCHHBIC U
IMCKYCCTBCHHBIC IMPCTIATCTBUA.

15. Mecra ycTaHOBKU OTKJIFOYAIOLIUX YCTPOMCTB Ha
ra30MpOBOAX.

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

17. [TprunHBI XUMHUYIECKOI KOPPO3UHU MaTepHaja Tpyo
ra30npoBOZOB. METO/BI 3aIUTHI.

18. IIpuunHBI 1 MEXaHU3M SJIEKTPOXUMHUUECKON KOPPO3UHU
MaTepHuaia TpyO ra3onpoBoJoB. MeTobl 3aIInThI.

19. [IpruuHEI AIEeKTPHYECKON KOPPO3UH MaTepHraa Tpyo
ra30npoBOZOB. METO/BI 3aIUTHI.

20. [TaccuBHBIE U aKTHBHBIE METO/IBI 3AIIIUTHI Ta30IPOBOIOB
0T KOPPO3HH.

21. Pacuer rogoBoro noTpedieHus raza ropoaoM.

22. HanexHOoCTh pactpenenuTeabHbIX CUCTEM
ra30CHa0XeHUsl, ITyTH TOBBIIIECHHS HAIEKHOCTH.

23. IToxa3zarenu HaJEKHOCTH PaCHPEIEIUTENBHBIX CUCTEM
ra30CHA0XKEHUs: JOJITOBEYHOCTh, PEMOHTOIIPUTOJHOCTE H JIp.

24. TeXHUKO-IPKOHOMHUYECKUI pacueT ra3oBbIX ceTeil

TeopernyecKue BONPOCHI K 3a4eTy:

1. TIpuHIMIIBI IPOEKTUPOBAHMS TPAcC ra30IPOBO/IA, YHCIIA
u pacnonoxenue I'PIT.

2. YcioBus NPUCOCIUMHEHMS PA3IMIHBIX OTpeOUTENeH K
T'a30BbIM CETSIM.

3. OcHOBHBIE TIpaBuJIa NPOKIIAIKH TOJ3EMHBIX
Ta30IPOBOIOB.

4. OcHOBHBIE NpaBHiIa MPOKIIAIKHA HAI3€MHBIX
Ta30IPOBOIOB.

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

6. AJTOpHUTM IHMIpaBINYECKOTO pacyeTa TyNUKOBOM




Pa3BETBICHHOW Ta30BOM CETH CPEIHETO AABICHMUS.

7. IIpuHIOUIBI IPOSKTUPOBAHUS U THAPABINIECKOTO
pacdeTa KOJbIEBOM Pa3BETBICHHON ra30BOM CETH
HH3KOTO JIaBICHUSI.

8. Texnonornueckue cxemsl [ PI1, IPY

9. Texnonornueckyto cxemy 'HC 1 0CHOBHBIE IPOIIECCHI
MEpEMEIIECHHS CKIDKEHHBIX Ta30B

10. YcTpo#cTBO M IPUHIKI pabOTHI TOPEJIKK HHPPAKPACHOTO
W3ITy4eHUS

11. YcrpoHcTBO M MpUHIMI pabOTH Ta30Ma3yTHOW TOPEIKH.

12. YcTpoHCTBO BHYTPHIOMOBBIX ra30MpoBOJIOB

13. VYcioBust yCTaHOBKUTA30BBIX IPHOOPOB B XKMIIBIX JIOMaXx.

14. TlpuHmn pacyera JIBIMOXO/IOB ISl OTBOJIA IPOAYKTOB
CTOpaHus OT BOJOHATrpeBaTeeil.

IIpumepHble NpaKTHYeCKHE 3aJaHUS AJIS JK3aMeHa:

1.PaccunTaiiTe = TEmNIOTYy CropaHus Tas3a, HMEIOMIECTO
CIIeIyroniii 00BEMHBIH COCTAB:
CH4=95%; C2H6 = 4%; CO2 = 1%.
2. 3apucoBaTh CXeMy U H3JI0XKHTh YCTPOICTBO Tra3oBOH
CKBO)KHHBI
3. BeinonHuTe 00BS3KY ra30BbIX CKBAXKUH
4.3apucoBatb CXeMy OJOPU3AIMOHHON YCTaHOBKH W
lOXapakTepH30BaTh ce padboTy
5 .Onpenenuth pacyeTHBIA NeEpenaj AaBJCHUS B ra30BOM
cetn ot I'PIl Ha BBOZE B MPOMIIPEANIPUATHE IO TOPEIOK, €CIH
momycTMMasi —Heperpyska  arperatoB  coctasuser 15%, a
MHUHHMaJbHas Harpyska cetu 60%.
7. PaccumraTh moTpeOiieHHE ra3a TOPOJOM Ha OTONHTEIBHBIC
HYy>k1bI ¢ HaceneHneM B 100 ThIc. yenoBek
8. M300pa3uth M NpPOAHATU3MPOBATH T'OAOBOH Trpaduk
moTpebneHus rasa
9.Paccunrath pacxoibl rasa paBHOMEPHO
pactpe/ieleHHBIMU  [IOTPEOUTESIMA Ha KOMMYHAaJIbHbIE HYXKIbI,
ecii B MUKpopaione mpoxusaeT 7000 yenoBexk.

10.0npenenuts  pacxoipl ra3a COCPEAOTOUYCHHBIMHU

MOTPEONTEISIMU CPETHETO JIaBIICHHUSI.
11. OOBACHUTH AHATpaMMy COCTOSHHS Ipornana (OyTaHa)

12. . 300pa3uTh Ha muarpaMMe TepMOAWHAMHUYICCKHE
MPOLIECCHI, TPOTEKAIONINE B Ta300aIIOHHON YCTaHOBKE

13. PaccuuraTh COCTaB IpPOAYKTOB CrOpaHusi U
TEOPETUYECKYI0 TEMIIEpaTypy CrOpaHHs AJs Tra3za CIeyIOIIEero
loonemuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

14. PaccuurtaTh COCTaB MapoBOW (ha3pl M IaBICHHE
cMecH, Haxopsmieiica B GannoHe npu Temmneparype 15 °C, eciu
IMOJIbHBIA CcOCTaB Jkufkod (a3er crmemyromuii: npoman 0,8,
m300yTan 0,2.

15. HapucoBate cxemy OJIOYHOI KEKIIMOHHOM
ropenku [Ipomaneproraza. OOBSICHUTD TPUHLUII €€ PaOOTHI

IIpumep TEMBI KypcoOBOr0 MpPoeKTa

[Ipoekt cucTeMbl Tra30CHAOXKEHHWS  JKHJIOTO  3HaHHUS B
KIIMMaTHYECKUX YCJIOBUH Toponaa YensOWHCK, a Takke MPOEKT
BHYTPUJBOPOBOM Ira30BON CETH.

[lnam TUMOBOTO dTaka W pa3pe3 3JaHUS B CTPOUTEIHHOM
karasore. [man paliona ropoja BeIIA€TCS COBMECTHO C 33/ IaHHEM.

IIpumep 3agaHus 0 TEMe KYPCOBOI0 MPOEKTA

BrimonHuts
1. l'unpaBnuyeckuil pacyeT ceTr CPETHETO JAaBJICHUS;




2. 'mapaBnudeckuii pacyeT BHYTPUIOMOBOI pa3BOJIKHU Ta3a;

3. Pacuet razocHaOXeHHS TPYIIIBI 3IaHUH MUKpPOpaioHa;

4. T'mapaBnuuecKuil pacdeT KOJNbIIEBOH CETH HU3KOTO JaBIICHUSI.
5. CocraBneHuss TpPOSKTHOH ©  pabodeld TEXHHUYECKOU
JIOKYMEHTAIIH

6. OmpenereHne KOJMMYECTBA KHUTEIEH B Ta30CHA0)KaeMOM
paiioHe;

7. OmnpeneneHue pacueTHBIX pacXoloB Ta3a pPaBHOMEPHO
pacnpesieneHHBIMU B COCPEI0TOYEHHBIMH NOTPEOUTEISIMY;

8. BrIOop cucTeMBbl ra30CHA0KEHHSI M ONpE/IeICeHIE KOJIHMIEeCTBa
I'PIT;

9. Pacyer npomycKHO#H CIIOCOOHOCTH PEryJISITOPOB AaBJICHUS;

0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJM M KPHUTEPHH
OLICHUBAHUS:

[TIpomexxyrounast arrectauus no guctuiimHe «[azocHabxeHHe» 3a 6 ceMecTp BKIIOYAET
TEOPETUYECKHE BOIPOCHI, MO3BOJISIIONIME OLEHUTh YPOBEHb YCBOEHHMsS OOY4YaOUIMMHUCSH 3HaHUIL.
[IpoBoautcs B popme 3aueta. [IpomexyTrouHasi arTecTanus 3a 7 CEMECTP BKJIIOYAET TEOPETUUYECKUE
BOIPOCHI U MPAKTUYECKUE 3aJaHNUs, BBIBIISIONUE CTENEHb C(POPMUPOBAHHOCTH YMEHUI U BIIaJCHUH.
[TpoBoauTtcs B hopme 3k3aMeHa U B (hOpMe BBIIOIHEHHUS U 3aLUTHI KypCOBOT'O MTPOEKTA.

DK3aMeH 0 JaHHOH TUCIHIUIMHE IPOBOJUTCS B yCTHOU (hOpME 10 9K3aMEHALMOHHBIM OHIIeTaM,
KaX/Iblif U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOMPOCa U OJHO NMPAKTHUECKOE 3aaHue.

IToka3aTeu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — OOyyaroluiicsi JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATHUECKOE U IIyOOKOe 3HaHUE Yy4eOHOro
Martepuaia, CBOOOIHO BBITIOIHACT MPAKTUIECKHE 3aIaHHsI, CBOOOIHO OTIEPHPYET 3HAHUSMH, YMEHHUSMU,
MPUMEHSET UX B CUTYallUsSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS JEMOHCTPUPYET CPEIHUM YpPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMs, YMEHHS OCBOEHBl, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS TNPH aHATUTHYECKHX OIEpalusix, IepeHoce
3HaHUH U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yI0BJIETBOPHUTEJbLHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBI
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMHA: B XOA€ KOHTPOJBHBIX MEPONPUATHH JOMYCKAIOTCS
OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, yMEHUI, HABBIKOB, 00yJarOIINNCS UCITBITHIBAET
3HAYUTEJbHbIE 3aTPYAHEHUS NIPH ONEPUPOBAHNHU 3HAHUSAMHU U YMEHHUSMM IPU MX MEPEHOCEe Ha HOBBIE
CUTYAIIHH.

— Ha OLIEHKY «HeY/JAO0BJIETBOPUTEJIbHO» (2 6ayuia) — o0ydarouuiics JeMOHCTPUPYET 3HAHUS He
oonee 20% TeopeTHuecKoro marepuaia, JOMyCKaeT CYIIEeCTBEHHBbIC OIMMUOKH, HE MOXXET IOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEJCHUS M OOBSICHEHUS HH(OpMAIMM, HE MOXKET I0Ka3aTh HHTEUICKTYyalbHbIE
HaBBIKH PEUICHUS IPOCTHIX 3a7ad.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

— Ha OICHKY <«3a4TeH0» — OOydJaroluiics IeMOHCTPUPYET AOCTATOYHBIN YpOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIINN: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI He MeHee ueM Ha 50%, HO
JOTTYCKAIOTCS HE3HAYUTENbHBIE OMUOKY, HETOYHOCTH, 3aTPYIHEHUS TIPU aHAIUTUYECKUX OMepaIusx,
NepeHOCe 3HAaHWM W YMEHHI Ha HOBBIC, HECTAHAPTHBIC CUTYAINH.

— Ha OICHKYy «He 3a4TeHo» — OOyJalouuiics JeMOHCTpupyeT 3HaHus He Oomee 40%
TEOPETUYECKOTO0  MaTepuaja, JIOMyCKaeT CYIISCTBEHHBIC OIMMOKH, HE MOXET II0Ka3arTh
MHTEIIEKTyaTbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



KypcoBoii mpoeKT BBIMOIHSAETCS MO PYKOBOJCTBOM IPENOAaBaTelNs, B IPOLIECCE €ro HamMCaHus
00y4JarONIMIACS Pa3BUBAaCT HABBIKM K MPOCKTHOH paboTe, 3aKperuisis M OAHOBPEMEHHO PacCUIHpsIs
3HaHUS, TOJTYYEHHBIE MPU M3Y4YeHUH Kypca. IIpu BBIMOIHEHHHM KYpPCOBOTO NMPOEKTa O0y4aroIuiics
JIOJDKCH MOKa3aTh CBOC yMEHHE paboTaTh ¢ HOPMATUBHBIM MATePHAIOM U APYTUMH JIUTEPATYPHBIMU
UCTOYHHUKAMH, & TaK’KE€ BO3MOXKHOCTh CHCTEMATH3MPOBATh M aHAIU3UPOBATh Ipado-aHaATUTHICCKUN
Marepuall ¥ CaMOCTOSITEIbHO TBOPUYECKH €r0 OCMBICIIUBATb.

B nmpomecce HamucaHusi KypcOBOTO MPOEKTa OOydaroluiics JIOJDKEH pa3o0parbesi B
TEOPETHUYECKUX BOIpPOCaX H30paHHON TEeMbl, CAMOCTOSATEIbHO IPOAHATU3UPOBATH MPAKTHUCCKUN
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUYCCKHUE MPEITOKEHUS.

IMoxa3aTe 1y U KPUTEPUHU OLIEHUBAHUS KYPCOBOIO NMPOEKTA:

— Ha OLEHKY «OTJIMYHO» (5 OamioB) — NIPOEKT BBHINOJIHEH B COOTBETCTBUU C 3aJaHMEM,
oOyyaromuiicss MOKa3blBAE€T BBICOKUN YPOBEHb 3HAHUN HE TOJBKO Ha YPOBHE BOCIIPOM3BEICHUS U
00BsICHEHUS! MH(POPMALIUK, HO U MHTEJUIEKTyaJIbHbIEe HABBIKM PELICHUs IPOOJIeM U 3aay, HaXOXKAECHUS
YHUKaJBHBIX OTBETOB K MPOOJIeMaM, OIIEHKH U BBIHECEHUSI KPUTUYECKUX CYXKJICHHIH;

— Ha OLEHKY «xopomo» (4 Oamia) — NPOEKT BBHINOJHEH B COOTBETCTBUM C 3aJJaHUEM,
o0yJaromuicsl TOKa3blBaeT 3HAHHWS HE TOJBKO HA YPOBHE BOCHPOHM3BEACHUS H OOBSICHEHUS
UH(POPMAaLIMH, HO U MHTEJJICKTYallbHbIE HaBBIKU PELIeHUs po0sIeM U 3a/1a4, HAXOXKACHUS YHUKAIbHBIX
OTBETOB K Ipo0diieMam;

— Ha OLICHKY «y0BJIETBOPHUTEIbHO» (3 Oasuia) — MPOEKT BHIIOJHEH B COOTBETCTBUH C 3aJJaHUEM,
o0yJaromuiicsi TMOKa3bIBaeT 3HAHUS Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS WH(OpPMAINH,
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a]a4;

— Ha OLICHKY «HeyI0BJETBOPHUTEJIbHO» (2 Oaina) — 3ajaHue MPErnojaBareis BBITOJIHEHO
YaCTUYHO, B ITPOLIECCE 3aLIUTHI IPOEKTA 00YYAIOIIUICS TOMyCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOYKET
NOKa3aTh UHTEJUICKTYaJ IbHbIC HABBIKH PEIICHHS TOCTABJICHHOM 3a1a4u.

— Ha OLEHKY «HEyJAOBJIeTBOPUTedbHO» (1 0ami) — 3anaHue NpernoaaBarelsis BHIIOJIHEHO
YaCTUYHO, OOYJAIOLINIICS HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJACP)KaHUE, HE MOXKET IOKa3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs IOCTABJICHHOM 3a/1auu.



