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JIner akryaauszanuu padoueil mporpaMmbl

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

[Ipotokom ot 20 r. Ne
3aB. kadeapoii HO.A. Mopega

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

[Iporokom ot 20 . Ne

3aB. kadeapoii IO.AK/IopeBa

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

[Iporokom ot 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

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

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

[TIK-1 CriocobeH ocylecTBIsATh MPOBEPKY TEXHUUECKOTO COCTOSHUS HapyKHBIX T'a30MPOBOIOB
HU3KOTO IaBJICHUS

[K-1.1 OcymecTBiseT  NPOBEPKY  TEXHUYECKOTO  COCTOSHMS — HApYXKHBIX
ra30IpOBOJIOB HU3KOT'O AABICHUS

IT1K-8 Cnocoben MNOATOTOBUTH MPOCKTHYIO NOKYMCHTAIIUIO IO OTACIILHBIM Y3JIaM U 3JICMCHTAM,
0 BHYTPCHHUM TIa30IpoBOAaM U I'a30UCIIOJIb3YIOIICMY OGOpyI[OBaHI/IIO, 10 HAapY’KHBIM I'a30BbIM
CETSIM 00HEKTOB KAITUTAITLHOT'O CTPOUTECIBCTBA

[1K-8.1 BeimonHsger paboThbl NO NPOEKTUPOBAHUIO 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

YUCJIC:

— KOHTaKkTHas padorta — 115,5 akan. yacos:
—aynuropHas — 110 akan. gacos;
— BHEAyIUTOpHAs — 5,5 akaJl. 4acoB;

— caMocCTosTeNbHAs paboTa — 64,8 aka. yacos;

— B popMe mpakTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 3a4eT, KypCOBOU MPOEKT, IK3aMEH

AynutopHast ) =
o | KonTaxTHAA pabora E 3 ®dopma TeKyILero
=
Paszen/ Tema % (B axaz. yacax) E > Bun 5 KOHTPOJISA Kon
= 8 ©|caMoCTOATENbHON | ycIeBaeMOCTH U
JUCLIATUINHBI 5 [~ ., | komnerenuu
@) 5 9 & paboTs TIPOMEKYTOYHOMH
nmab. | mpakr. S
Tex. p =g aTTeCTalun
3aH. 3aH. (O &
1. 1. Toprouue rassl. JJoOblua u
TPAHCIOPT
1.1 . CocraB razoo0pa3HOro
TOILIABA. Knaccudukarust
roprouux TrasoB. [oproune CaMocToTenbHOE
raspl, UCIOJb3yeMble UL u3ydeHue yueOHoi
ra3ocHaOKeHUs] TOpPOAOB U JIUTEPATypPHI .
POzt 2 2 patyp YerHBIi onpoc
MIPOMBIIILICHHBIX IMoaroroBka k
NPEANPHUATHIL. OcHOBHBIE ayJUTOPHBIM
cBOWicTBA ¥  TpeOoBaHUS, 3aHsaTUAM
NPEAbSABIsIEMblEe K TOPIOYUM
razam
1.2 XapaKTepUCTUKHU Ta30BbIX
MECTOPOKIACHUI Poccun.
l'a3oBble  CKBaXMHBI,  HX CaMocCToATenbHOE
OypeHne W  YCTpOMCTBO. u3ydeHue yueOHo#| VYcTHBI ompoc.
OOBsI3ka Ta30BBIX CKBaXKHH. 2 4/411 5 JIUTEPATYPBI. IIposepka
T"a3sl KOHJICHCATHBIX Brimonnenue TIPAKTUYECKUX
MECTOPOKACHUH. MIPAKTHYECKUX 3aJaHui
Oco0OeHHOCTH 100OBIYM  Ta3sa 6 3aaHui
Ha KOHJICHCATHBIX
MECTOPOKACHUAX
CamocrosTensHoe
1.3 O6pabotka raza. Ocyiika o .
u3ydeHue yueOHol| VYcTHbIA ompoc.
rasza u OUYHUCTKA oT
JIUTEPATypHI IIposepka
cepoBopopona. Onopuzanus 4
IToaroroka MPaKTHYECKUX
razaa ¥  OJOpHU3ALMOHHBIE .
ayJUTOPHBIM 3aJaHuil
YCTaHOBKH
3aHiaTUAM
1.4 TpancnopTupoBaHHE rasza
Ha OofplmMe  pPaccTOSHHSA. CamocToATenbHOe
Cxema MarucTpaiabHOTO n3ydeHue yueOHoil| VYcTHBIH ompoc.
ra3onpoBoja u €ero 2 2 JIUTEPaTyphl ITposepka
COOpYXEHHUH. ITonzemubIe ITonroroBka MIPAKTUYECKUX
XpaHWIUIIA. AyAUTOPHBIM 3amaHui
Pabouas €MKOCTh 3aHATHIM
ra30XpaHuInILA
Hroro no pazneny 4 6/41 13




2. 2.T'opoackue CHUCTEMBI
ra3ocHa0KeHUs] M HMX OCHOBHbBIE
XapPaKTEPUCTUKH
21 CxeMbl TOPOJICKUX
CUCTEM ra3ocHa0XeHusl.
Knaccudukanus
CamocrosTensHoe
rasomnpoBOJIOB. Ycnosus o o
u3ydeHue yueOHoi| VYcTHbIA ompoc.
TPHCOCAHMHCHI JIUTEPATypPhI IIposepka
notpebureneif K  ra3oBbIM 2 2/21 patyp POBEP
IMoaroroBka k MPaKTHIECKUX
cersiM. CHCTeMBI C IBYMs U .
ayJUTOPHBIM 3aaHui
HECKOJIbKUMU CTYICHIMU
. 3aHATHSIM
JTaBJICHHUH. Cucremsl c
KOJIbLICBBIMH W TYNHUKOBBIMH| 6
Ta30BBIMH CETSMH.
2.2 YcrpoiicTBo u
KOHCTPYKIHH HapyXHbBIX CamocrosTensHoe
Ta30MpOBO/IOB. U3yucHHe y4eOHOM
TpyOst Marepuan  TpyO JIUTEPATypHI
PYORL, P Py, 4 421 patyp TectupoBBanue
COpPTaMeHT,  OTKJIIOYaoLIne IMoaroroBka k
yCTpOMCTBa, apMarypa H ayJUTOPHBIM
obopymoBanue 3aHATHSM
ra30lpoBOJIOB.
Wroro no pasneny 2 4 6/41
3. 3. [Torpebnenue raza
3.1 . OcHOBHBIC KaTeropuu
norpeduTened W METOABI
pacuera moTpedNIAEMOro MU
CaMocToATeNnbHOE
raza. CoOOTHOIIEHHE MEXKAY N
U3ydcHHEe y4eOHOM
o0BemMamu rasa, JINTEPATYPHI ®poHTATILHBIN
HOTpeOIsIeMbIMU 2 4/41 10 pPaTyp p
ITogroroska k oTpoc
pPasNTMYHBIMH  KaTETOPUAMU
o ayJUTOPHBIM
notpedurenei. Hopwmsr
3aHATHSM
MOTpeOIeHSL. Pacuer
rOZI0BOr0 IMOTpeOsieHHs rasza
MIOCEJIKAMHU M TOPOJIAMH
3.2 Pexum norpebienus| 6
raza. ['omoBoll M cyrouHble
rpaduku HoTpeOneHus.
Koadduuenrsr CaMocTosTenbpHoe
HepaBHOMepHOCTH. ['omoBas u3ydeHue yueOHon
u CyTOYHAas JUTEPATyPhI .
T 2 4 8 patyp YerHbit onpoc
HEPaBHOMEPHOCTH. Pacuer IloaroroBka k
ro10BOM u CYTOYHOU ayAUTOPHBIM
HEpaBHOMEpHOCTH.  bamanc 3aHATUAM
rasa. PerynupoBanue
HEPaBHOMEPHOCTH
NOTpeOIeHNs Ta3a.




3.3 Hcnonb3oBanue
TO3EMHBIX XPaHUIIHILL,
MOTpeOHUTENeH-PEryIsTOPOB,
pe3epBoB MPOIYCKHOM
crocoOHOCTH
ra30TPaHCIIOPTHBIX
YCTaHOBOK
MPOTaH-0yTaHO-BO3IYIIHBIX
cmeceit u CKMKEHHBIX
TPUPOHBIX rasos,
AKKyMyJIupyonel eMKOCTH
MAaruCTpaTbHBIX
razonpoBoioB. OmnpeneneHne
pacyeTHBIX pacXOJOB Ta3a.
Meronpt pacuera c
UCIIOJIb30BaHUEM

k03 durmeHToB
OJIHOBPEMEHHOCTH u
k03 durmeHToB
HEpaBHOMEPHOCTH.

CHUCTEM,

4/41

Wzyuenne
JUTEPATYPBHI.
ITogroroBka k
ayJUTOPHBIM
3aHATHAM

YcrHBIi onpoc

Wroro no pasneny

10

8/81

18

4. 4. TuapaBiuveckuil pacyer

ra3oBBIX CeTeil

4.1 OnmnpeneneHue MOTEPhb
JIABJICHHUSI B Tra3olpoBOJiaX C
y4eToM MU3MEHEHUS
TUTOTHOCTH rasa.
Koadpduuuenr cxumaemoctu
rasa © ero ydeT mpH
THIPABIMYECKOM  pacydere.
PacuerHbie bopMyIbI,
TaOIUIIbI, HOMOTPaMMBI.
Pacuer MECTHBIX
CONPOTHUBIICHUH. NACH
JOTIOJTHUTENILHOTO  JTABJICHHUS,
BO3HHKAIOLIETO u3-3a
Pa3HOCTH IUIOTHOCTEH Tasa M
BO3/1yXa

CaMOoCTOSITEIbHOE
u3ydeHue yueOHon
TUTEePaTypHI
TToaroroBka k
ayIUTOPHBIM
3aHATHIM

YerHbIl onpoc.
IIposepka
MPaKTUYECKUX
3aJaHui

4.2 TlocraHoBKa  3ajgauu
pacuera TYNUKOBBIX,
Pa3BETBJICHHBIX U KOJIBICBLIX
ceTen. IIpuHuMnEI
HKOHOMUYECKOTO
pacripesieNieHus oTepb
JaBICHUSI B TIa30IPOBOJAX.
Pacuernas cxema otauu rasa
u3 CETH. Onpenenenue
pacueTHBIX pacxolioB Tasa
JUIE  Y4acTKOB,  HECYIIHX
MyTEeBYIO W TPaH3UTHYIO
Harpy3Ku.

CaMoCTOATEIEHOE
U3ydeHHe y4eOHOM
JIUTEPATYPhI
IToaroroBka k
ayJJUTOPHBIM
3aHATHSIM

IIposepka
3amanuii. Ompoc.

4.3 Pacuer
Pa3BETBICHHBIX
ceTeil.
THIIPABIMYECKOTO
Pacuer
MOTOKOpACIpeeTIeHUs B
KOJIBLICBBIX CCTAX. AJ'[FOpI/ITM
pacuera. Pacuer cerei
BBICOKOTO (cpemnero)
JIaBJICHUS c y4eToM
HAAEeKHOCTHU obecrneueHus
notpebureneii razom . Pacuer
KOJIBLICBBIX ~CETeH HHU3KOTIO
JTABJICHHSI

TYIMHKOBBIX
Ta30BBIX
Anropurm
pacuera.

6/0,81

6,2

CaMOoCTOSITEIbHOE
u3yyeHue yueOHoi
JIUTEPATYPhI
ITogroroBka k
ayJUTOPHBIM
3aHATHIM

VYceTHBI onpoc.
IIposepka
MIPAKTUYECKUX
3aJaHui




Uroro no pazaeny 6 8/0,81 | 20,2
Uroro 3a cemectp 14 14 128/16,81| 51,2 3a4éT
5. 5. PerymupoBaHue IaBICHUS
ra3a B FOPOACKHX CETSIX.
5.1 Ilpunnuosl  paboOThI
eTyJISITOPOB ABJICHUSI.
pery p A CamocrosTensHoe
KoncTpyxkium, 6HOi
n3ydeHne yaeOHoH
XapaKTEePUCTHUKH W OCHOBHBIE HTCDETYDRL
THIIBl PETYIATOPOB ABICHHUS, 2 421 4 Honr(?mgga < VYcTHBIN onpoc
UCIIONB3YEMBIX B CHCTEMax AYHTOPHBIM
ra3ocHa0XKeHUsI TOpOAOB U };aH}ITﬁﬂM
MPOMBIIITEHHBIX
HPEANPHATHI.
CamocrosTensHoe
. u3ydeHue yueOHoi| VYcTHbI ompoc.
5.2 Pacuer  mpomycKHO# HTEpaTYphI Tposepka
CTIOCOOHOCTH  peryJIATopos 2 IMonroroBka MPAKTHIECKUX
aBJICHUS !
n AYAUTOPHBIM 3amaHui
3aHATUAM
HWroro no pazneny 2 6/21 4
6. 6.'a3operynaTopHbIC CTAaHIIUU
6.1 I'azoperynsaTopHble
IIYHKTEI u YCTaHOBKH.
TexHoOrN4YECKUE CXEMBI.
O6opynoBaHue. Bri6op
pEeryasTopoB  NaBJICHHS U Ioxrotoska K VYeTHblit onpoc.
JPYToro 00opynoBaHHSI. 2 ansit | 2 ay THTOHbIM Iposepka
KoHnTponbHO-u3MepHTeIbHBIE ’ SAHSTHSM MPAKTHIECKUX
MpuOOPEI  Ta30PETyIATOPHBIX 3a/laHui
MYHKTOB u YCTaHOBOK.
T'azoBbIe CUSTYHKH u
pacxonomepsl. Mx nmondop u
pacuer.
6.2 VYnpasieHue
ruapaBINYCCKUMHU PEKUMaMU
u TEXHOJIOTHYECKUMH
MpOIIeCCaMU  PacTpeIeIICHHs
r£3a pCTagl/lﬂl/BaLlI/Iﬂ CamocrosTensHoe
: 421 u3ydeHue yueOHo#| VYcrHbIH onpoc
THIPABIMYECKOTO DPEXHUMa B HTEDATVDRL
TOPOJICKUX cucremax. patyp
VmpasieHne — pexuma U3
LIEHTPAJIBHOTO
JUCIETYEPCKOTO ITYHKTA.
HWroro no pazaeny 2 8/4,81 | 2
7. 7 TeXHUKO-2KOHOMHYECKHUH
pacyeT ra3oBbIX CETEH.
7.1 TeXHUKO->KOHOMHYECKOE CamocTosaTenbHOoe DOOHTANLHLI
00ocHOBaHUE CXeM 2 4/21 u3yyeHue yueOHoi P OIDOC
TOPOJCKUX Ia30BbIX ceTel JIATEpaTyphl p




7.2 KanuTanoBloXKeHHS B
3JIEMEHTHI CHCTEMBI
ra3oCHa0KEHMS.
DKCIUTyaTallnOHHbIE
pacxonsl. MeTtonuka
CpaBHEHHUS BapHAHTOB.
Pazpabotka OINTUMAaJIBHBIX
cXeM ra3oBBIX ceren
BBICOKOTO, CpeqHero u
HHM3KOTO JIaBJICHUS.
TexXHUKO-PKOHOMHYECKHI
pacuer JAMaMETpPOB Ta30BbIX
ceTeil. Hcnonp3oBanue
BBIYHCIIUTENBHOMN TEXHUKH
IS
TEXHUKO-3KOHOMUYECKOTO
pacuera.

4/21

3,6

TToaroroBka k
ayJUTOPHBIM
3aHATHAM

VYcTHBIN onpoc.
IIposepka
WH/IMBUTYaJIbHBIX
pacueToB

Uroro mo pazneny

8/41

3,6

8. 8. TIpoMbllICHHBIE CHCTEMBI

ra3zocHa0KeHHUs

8.1 TlpuHIMIHATIBHBIE CXEMBbI
IPOMBIIITIEHHBIX CUCTEM U HX
kinaccupukanus. Kommaectso
u pacrosoxxeHue
ra30perysiTOPHBIX CTaHLUH.
Mex1exoBble ra30IpoBOJIbL U
ux YCTpPOMCTBO.
Buyrpuuexossie
ra3onpoBOJBL. Pacuernsie
pacxonsl Taza W pacueTHbIE
nepenassl JIaBIICHUSL.
O6ocHoBaHME pacUeTHBIX
[apaMeTpoB.
TeXHUKO-YKOHOMUYECKOE
CpaBHCHUE TIPOMBINUICHHBIX
cHCcTeM ra3ocHa0KeHHSI.
Bri6op ONTUMAJILHOTO
BapHaHTa. OcobeHHOCTH
pacuera cHCTEM npu
PEKOHCTPYKIHH.

4/1,611

CamocTosTenbHOE
u3ydeHue yueOHon
JIUTEPATYpPhL
IlonroroBka k
ayJIUTOPHBIM
3aHATUAM

VYcerHslii onpoc

Wroro no pazneny

4/1,61

9. 9. Dkcrutyaraius —CHCTEM
Texuuka

ra3oCcHaOKeHMS.
0€e30IacHOCTH

9.1 . Opranu3arus
AKCILTyaTaluu CHCTEMBI
Ta30CHA0KECHHS. Cnyx0bI
SKCIUTyaTalluy. Y TIpaBJeHUE
peKUMaMH  TOJaYd  Trasa.
VYyer wu  OajgaHc  rasa.
HWcnbiTaHne ra3onpoBOAOB U
MpUEMKa UX B KCILTyaTallHUIo.

IIpucoeannenue
ra3onpoBoIOB K
JIEHCTBYIONIUM ra3oBbIM

CCTAM.

CamocrosTensHoe
U3yueHHe y4eOHOM
JIATEPATyPhI

YcrHBIi onpoc




9.2 TIpoxyBka ra30mpOBOOB.
KonTtpons 3a cocrosHnem
razonpoBojioB.  ITpubGopHslit
METOJ. BrraBnenue u
JIMKBUIAIHS yTeUeK.
[Mpodunakruueckoe
oOCny)XMBaHUE, TEKYIIUH U
KaIMTaJbHBIA PEMOHTEIL.
HcnpiTaHue W TpHEMKa B
9KCILTYaTalHIo
ra30peryJsiTOPHbIX  MyHKTOB
(TPIT). TIlyck wu Hamaaka
000pyI0BaHMUS. Konrposs
paboThI I'PII,
npoduiakTudecKoe
00CITy’)KUBaHHUE U PEMOHT.

CaMoCTOATEILHOS
U3yucHHe y4eOHOM
JIUTEPATYPBI.
Brinonnenue
ATIP

ITposepxa AIIP

Uroro mo pazneny

10. 10 Cucremsl cHaOXeHHS
noTpebureneit CKMKEHHBIMHU

YIJI€BOAOPOAHBIMU I'a3aMU

10.1 CaoiicTBa
WHIUBUTYaJIbHBIX
YIJIEBOJIOPO/IOB B JKUAKOW U
napoBoil (aszax, BXOASAIIMX B
COCTaB CXKMIKCHHBIX TIa30B.
CMecH Ta30B U JKHMIKOCTEH.
Pacuer cocTaBa CMECH.
Pacuer cocraBa aByx¢asHOMH
cMecH YIJIEBO/IOPOJIOB.
TexHomornueckas cxeMa
ra30HaNOJIHUTEILHON
CTaHIUH. OCHOBHEBIE
COOPYKEHHUSI.
N3oTepmuyeckue
XpaHUINLIA. Tpancnopt
CKIDKEHHBIX Ta30B

CaMOCTOSITEIbHOE
u3ydyeHue yueOHon
TUTEePaTypHI
TToaroroBka k
ayIUTOPHBIM
3aHATHIM

VYeTHbIi ompoc

10.2 ®usnueckue NpoLECCH,
MPOTEKAIOUINE B YCTAHOBKAX
YIJI€BOJOPOIHBIX  Ta3oB Y
moTpeduTene. Harpes
JKUJIKOCTH, UCTIapeHue,
C)KUT'aHUE UCTIApUBIIHNXCS
[apoB, B3aMMHas CBS3b ITHX
MPOLIECCOB

CaMOCTOSITEIbHOE
u3ydeHue yueOHon
TUTEPaTypHI
IToaroroBka k
ayJJUTOPHBIM
3aHaTusam AITP

YerHbi onpoc.
IIpoBepka
TIPAKTUYECKUX
3aJlaHui

Wroro no pazneny

11. 11. Teopermdeckwe OCHOBBI
CKHUTaHUs ras3a. ['a30BbIe TOPENKH
U MX OCHOBHBIC XapaKTEPUCTHKH.

Pacuer razoBbIx ropenok




11.1 . CxopocTb XUMHUYECKHX

peaxiuii. DHeprus

aKTHBAIIUH. 3akoH

Appennyca.

KoHIeHTpalnoHHbIe

TPaHUIIBI BOCIUIAMEHEHHUSL.

OCHOBHBIE PEKHMBI

pacnpocTpaHeHHs] IUIAMEHH.

CkopocTb HOPMAaJIbHOTO

pacnpocTpaHeHHsI.

Crabunuzanusi JTaMHHAPHOTO

TUTaMEHH Ha rOopelike. CamocTosATenpHOe

SIBneHue MpOCKOKa M OTPhIBA 2 n3ydeHue Omnpoc

TUTAMEHH. VYcnosus, JIUTEPATypbI

OIIpEAENSIOIUE TPOCKOK |

OTpBIB TUTAMEHH.

Kpurnuaeckunit TpagueHT.

PasButue TypOYJICHTHOTO

(hakena. Pazmeps! dakena.

JuddysnonHoe TOpEeHHUE.

JuddysnonHoe naMuHapHOE

iams. TypOyneHTHbIH

Ta30BbIi ¢axern.

OO6pa3zoBanue TOKCHYHBIX

BEILIECTB IIPH CKUTAHUH ra3a

11.2 . Knaccudukauus u

OCHOBHBIE JJIEMEHTHI Ta30BBIX

TOPEJIOK. Crioco0sr IMonroroBka

OpTraHu3aIII mporiecca 221 ayIUTOPHBIM VYcTHBIH ompoc

ropenus. CmeceoOpa3oBaHue. 3ansaTusIM ATTP

HHTeHcuBHOCTD mporecca

COKUTaHUS ra3a

11.3 . Pacuer armochepHBIX

ropenok. Bpibop pacyeTHbIX

napaMeTpoB. Pacuer TMoaroTosKa

9KEKLIUOHHBIX TOpEJIoK 2 IIposepka

MOJIHOTO  MPEABAPUTEILHOTO AYAUTOPHIM 1 o onserms AITP
3aHsaTusM AITP

CMEIICHHS Ia3a C BO3AYXOM.

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.

ABTOMaTH3aLUst  IPHOOPOB. TMoxroTosKa §

YcraHoBKa. OTtBOJ 1 ATIP VYcTHBII onpoc

MIPOJYKTOB CropaHus.

T'azoBoe OTOIUICHHE.

OtonuTenbHbIC MEeYH.

T'azoBbIe KaMHHBI,

Kanopudepsl,  KOHTaKTHBIC

BO3/[yXOHArpeBaTelIH.

12.2 TuapaBindyeckuii pacyer

BHYTPHUIOMOBOH CeTH 1 IToxnroroska k KookBHyM

ra3omnpoBOJIOB. Pacuer ATIIP

IBIMOXOJIOB

Hroro mo pazneny 2

Hroro 3a cemectp 18 36/14,411| 13,6 9K3aMEH,KIT




HTtoro no aucumiuinHe

32

14

64/31,2
)41

64,8

3a4eT, KypcoBOil
MIPOEKT, IK3aMEH




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 TPOSKTHUPOBAHUS 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 U3Y4YEeHUE YUeOHOM TUTepaTyphl, KOHCIIEKTOB JIEKIIU;

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 mpoBeneHMs 3aHATHA TpEIyCMaTpPHBAETCS  HCIOIb30BAHHE CPE/CTB
BBIYHCIIUTETLHON TEXHUKHU IIPpU BBIITOJJHCHHUU WHAWBUAYAJIBHBIX SaﬂaHHﬁ, KOHTPOJIbHBIX pa60T,
KypPCOBOT'O IIPOEKTA.

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

Haumenosanue [10 Ne morosopa Cpoxk neiicTBUS JTULEH3UH
MS Windows 7

Professional(mma  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |[1-757-17 ot 27.06.2017 27.07.2018
KJI4CCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

7Zip CBOOOJHO pacmpocTpaHsIieMoe OeccpoyuHO
bpaysep Mozilla  |cBoGogHO pacmpocTpaHsemoe BeccpouHo
Firefox I10

Bpaysep Yandex CBOOOJHO pacmpocTpaHsIieMoe OeccpoyuHO
FAR Manager CBOOOJIHO pacnpocTpaHseMoe OECCPOUHO

IpodeccuonanbHbie 6a3b1 JTAHHBIX M HHGOPMANIMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanwue Kypca Cchuika
MexaynapoaHas 0a3a CHOpaBOYHBIX H3JAaHUN T10
BCEM oTpacysiM 3HaHui SpringerReference
MexayHnaponHass 0a3a HaydyHBIX MaTepHajioB B
obmacty  (U3MUECKUX HAYK W HWHKHHUPUHTA
MesxayHapoaHas KOJUIEKIIUS HaydHBIX MPOTOKOJIOB
10 Pa3JIMYHBIM OTpacsiM 3HaHui Springer Protocols
MesxaynapoaHas 0a3a MOJTHOTEKCTOBBIX JKYPHAJIOB
Springer Journals
MexayHnaponHas pedepaTHBHAs M TOJTHOTEKCTOBAsI
crpaBo4Hass 0a3a JaHHBIX HAYYHBIX H3JaHUI

http://www.springer.com/references

http://materials.springer.com/

http://www.springerprotocols.com/

http://link.springer.com/

http://scopus.com




MexynaponHas HayKOMeTpHUYecKas
pedepaTuBHas u nonHoTekcToBas 6asa manubix |http://webofscience.com
HayyHbIx u3ganun «Web of science»
DNeKTpoHHBIE pecypchl Ondmorekn MI'TY um.
I'.1. Hocoa
Poccuiickas T'ocymapcTBeHHass OuOimoreka.
Karanoru
Nudopmannonnas cucrema - EanHoe OKHO
JI0CTYyTa K HTHGOPMAIIMOHHBIM pecypcaM
[Touckosas cuctema Axagemus Google (Google
Scholar)
Hanumonansnas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOI'O IIMTHPOBAHMUS
9 MaTepuajIbHO-TeXHHYeCKOe o0ecredeHue TUCIIUITIHHBI (MOTYJIs1)

http://magtu.ru:8085/marcweb2/Default.asp

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

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

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

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:

JlexuvoHHbBIE ayauTOpuM MyNnbTUMEOUNHBIE CpPEACTBA XpaHEHWs, Mepelayd |
npencTaBicHus HWHPOpManuu (MHTEPAKTHBHAS JIOCKA B KOMIUIGKTE C TPOCKTOPOM U
KOMITBIOTEPOM).

JleMOHCTpallMOHHbIE CTEH/IbI, TIJIAKAThI, HATJISITHBIE TIOCOOMSI.

JlaGopaTopus JIeMOHCTpallMOHHBIE CTEH/IbI, TUTAKATHI, HATJISTHBIC TOCOOUS

MakeThsl ra30BBIX IUIUT, KoTaa, [ PY

[Tomernienus u1st caMocTosATeNIbHON paboTh! [lepcoHanbHble KOMIIBIOTEPHI ¢ TakeToM MS
Office, BBIXOJIOM B WuTepHer U c JOCTYIIOM B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

AymuTopun sl NPaKTUYECKUX 3aHATHH, TPYNIIOBBIX HHIMBHIYaJIbHBIX KOHCYJIbTAIHM,
TEKYLEro KOHTPOJS M MPOMEXYTOYHOW aTTecTaluu J{eMOHCTpalMOHHBIE CTEH]IbI, IJIaKaThl,
HarJsAHbIe TOCOOus

[Tomemenuss Ui  XpaHeHUsT M HOPOPUIAKTHYECKOTO OOCIYXHBaHUA Yy4eOHOro
obopynoBanust Illkader u cremnmaxku [UIs XpaHEeHHs] y4eOHO-METOAWYECKONH NOKYMEHTAIUH,
y4eOHOro 000py10BaHUs U YU€OHO-HATIIAJHBIX TOCOOHI];

HMHCTPYMEHTBI U 000pyI0BaHUE IS OOCITYKHUBAHUS



IIpunoxenue 1
Y4eOHO-MeTOAMYECKOE 00ecTieYeHre CAMOCTONITeIbHOI PadoThI 00y4Yaronuxcs
IIpuMepHasi CTPYKTYpa U coJiep:KaHue pa3aena:

[Mo mucummnuue «["a3ocHaOkeHUE» MPEAYCMOTpPEHA ayAWTOPHAs W BHEAYIAMTOpPHAs CaMOCTOSTENbHAs
paboTa oOyJaromuXCs.

AynutopHasi caMOCTOsTeNbHAas padoTa CTYACHTOB MpPEIIoiaracT PelIcHUEe NMPAaKTHYSCKUX 3ajad Ha
MPAKTHYECKUX 3aHITHAX U BHIIOJTHEHUE JIA0OPATOPHBIX PadoT.

IIpumepHbIe aynuTopHbIe JadopaTopHBIX padoT (AJIP)
AJIP Ne 1 MaTepuaJibl, apMaTypa 1 000pyJ10BaHKe ra30BbIX ceTeil
AJIP Ne 2 IIpn6ops! u anmapaTtypa Ajis 0bITOBOro ra30cHa0KeHust
AJIP Ne 3 UcnibITanns ra3operyisiTOpHOro MyHKTa
IIpumepHble ayauTOpHbIe NpakTHyecKue padorel (AIIP)
AIIP Nel. OcHoBHBIE CBOIICTBA M TPeOOBaHMsl, NPeIbABIsAeMble K TOPIOYNM ra3am.
1.PaccuuTaiiTe TEMIOTY CropaHus ra3a, MMEIOIIEro CIeAyOIUi 00bEeMHBINH COCTAB:
CH4=95%; C2H6 = 4%, CO2 = 1%.
2.IlpenenbHble HOPMBI COACPIKAHUS ITPUMECEH B ra3000pa3HOM TOILIUBE.
ATIP Ne2. T'a3oBble CKBaKUHBI, X OypeHue U ycTpoiicTBo. O0BSI3KA ra30BbIX CKBAYKUH.
1.Hapucyiite cxeMy U U3J0KUTE YCTPOMCTBO ra30BOM CKBaXKUHBI
2. BeimonHuTe 00BS3KY T'a30BbIX CKBAKHH

AIIP Ne3. OoOpaOorka rasza. Ocymka ra3a M O4HCTKa OT cepoBoaopona. Omopusanus rasa u
0I0PU3alMOHHbIE YCTAHOBKH

1.3apucyiite cxeMy og0pHU3aMOHHON ycTaHOBKH. OXapakTepusyiite ee paboTy
2. 3apucyiiTe CXeMy YCTaHOBKH JJIsl OCYIIKH ra3a. OxapakTepusynre ee padboTy

AIIP Ne4. Cxema MarucTpajibHOrO ra3onposoga u ero coopy:xenui. Ilong3emuble XpaHuaumia.
Pabouast eMKOCTB ra30XpaHHUJIMIIA

1. Pa3paboTath cxeMy ra30TpaHCIIOPTHOM CHCTEMBI. YKa3aTh Ha CXeMe MPOMEKYTOUHYIO KOMIIPECCOPHYIO
CTaHIUIo, TpoMbicioByto ['PC, mom3eMHOe XpaHWIIHIIE Ta3a, CeNapaTopbl, CKBaXHHBI U JIp. OOBEKTHI, a
TaKXke 3allOpHYI0 apMatypy.

ATIP NeS. YeTpoiicTBO M KOHCTPYKIIMH HAPYKHBIX ra30IPOBOI0B.

1.IlocTpouTh NPUHIMIHMAIBHYIO CXEMY paclpeleInTeIbHON CUCTEMBI ra30CHA0XKEHUs KPYITHOT'O ropoa.
O60CcHOBATH MOCTPOCHUE.

2.0mnpenenuTs pacueTHBIN Nepenay AaBjaeHus B ra3oBoil cetn oT I'PIl Ha BBo#e B mpoMmpeanpusiTie 10
TOpEJIOK, €CIIU IOIYCTUMasl IEpPETpy3Ka arperatoB coctaBisgeT 15%, a MuHMManbpHas Harpy3ka cetd 60%.

AIIPNe6. ApmaTtypa u 000pyA0oBaHUE ra30MPOBOIOB.

N3ydenne mo karajgoramM OTEYECTBEHHBIX M 3apyOeXHBIX MPOW3BOJIWTENEH Ta30BOTO O00OPYIOBaHUA U
apMaTypsl

AIIP Ne7. PacueT roaoBoro norpedjeHus ra3a noceJikaMmu 1 ropojaamMu.



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

2. Paccuuratn HOTpe6J'IeHI/Ie rasa ropoaoM Ha OTOIUTCIIbHBIC 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 TOA0BOM TpaduK OTPeOICHNUS Ta3a

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

1.Ucnone3ys pe3ynbTarel pemeHust AIIP Ne7 paccumrtaTh pacxoasl raza paBHOMEPHO
pacrpeleNeHHBIMA ~ NOTPEOUTENsIMH Ha KOMMYHaJIbHBIE HYXIbl.. Pacder mnpousBecTd I Tpex
MHUKPOPAOHOB.

2.0npenenuts pacxoipl ra3a COCPEIOTOYCHHBIMH IOTPEOMTEISIMU CPEIHEro MAaBJICHUS.
[lepeuens motrpedureneit B3sTh U3 [3] cormacHo BapuaHTy 3aaanns1. O003HAUNTH 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
(opmyibl, Ta0JIMIBI, 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, Pa3BETBJECHHBIX H KOJIBIEBBIX CeTeil.
IIpyHUMIIBI 3KOHOMHUYECKOT0 pacipeejeHUs OTepb AaBJeHUs B rasonposoaax. Pacuernas cxema
OTIAa4H ra3za u3 CeTH.

1.ITocTpouTh TYNHUKOBYIO Pa3BETBICHHYIO CETh HU3KOT'O JABJICHUWS, UCIIONB3YysS Pe3yJbTaThl PEIIeHHS
AIIP Ne9,10. Pa30uth ceTh Ha y4acTKH, OPEACTUTh paCueTHBIC PACXObl Ia3a Ha KaXIOM Y4acTKe

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  TymuMKOBBIX  pa3BeTBJEHHBIX Tra3oBbIX  ceTeii. 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 BBIIOJHUTE THUAPABIMYECKHUE PACUETHl TYHMHKOBBIX
Pa3BETBJICHHBIX CETe HHU3KOTO U cpenHero naasieHus. CIpOeKTHPOBATh M PACCUYNTATh KOJIBLIEBYIO CETh
HU3KOTO JaBJICHUS .

ATIIP Nel7. PacyeT mponycKHO# ClIOCOOHOCTH PeryJiATOPOB JaBJIeHUsI.

1.PacunTarh NpOMyCKHYIO CIIOCOOHOCTD PEryJIiTOpa 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 000CHOBAHHE CXeM T'OPOACKHX ra3oBbIX ceTeii.
TexXHNKO0-I)KOHOMHYECKHI pacyeT JHAMETPOB ra30BbIX CETEN.

1.BBIMONTHUTD TEXHUKO-3KOHOMUYECKUI pacdeT TYIMHKOBOW CETH HU3KOTO JABIICHHUS,
ucnonb3ys pe3yiasTatsl AITP Nel4-18.

AIIP Ne21,22. TlpuHuunuajJbHble CXeMbl MPOMBIILIEHHBIX cCHCTeM. 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 ra30MpOBOIAMH arperata mpu 000pyI0OBaHUH €TO MKEKIIMOHHBIMHU
ropeIKaMy HU3KOTO JaBJICHUS

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

4.0npenenuTb pacdyeTHbIE pPacxolpl Ta3a IMPOMBIIIICHHBIMH NOTpeOuTensmu. KomudecTBo u
nepeyueHsb MmoTpeduTesnei BEIOpaTh coriaacHo BapuaHTy. OO0OCHOBATh paciyeTHBIC TapaMeETPHI.

AIIP Ne23. YnpasJieHue pe:xkuMaMM OAa4M rasza. Yuer u 6ajaanc raza. UcnbiTanue ra3onpoBoaos u
npueMKa MX B 3Kkcniiyaranuio. IlpucoennHeHue ra3onpoBoioB K AeiiCTBYIOIUMM ra30BbIM CeTSM.
IIponyBka razonposonoB. KoHTpoJib 3a cocTosiHMeM ra3onpoBoioB. BbisiBieHue M JUKBUAALMSA
yTeuexk

1.13y4ueHrne MOKyMEHTAaIli OO0 HWCIBITAHWH Ta30MpPOBOJOB, O MPHCOSIWHEHWH Ta30MPOBOIOB K
JICHCTBYIOLIUM Ta30BBIM CETsIM, 00 00CITy)XMBaHHUHU Ta301poBoaoB U ['PIT u mp.

ATIP Ne24. CpoiicTBa MHHAUBUAYAJIBHBIX YIJIEBOJAOPOAOB B KMIKOIl M mapoBoii (pazax, BXOAAIIHUX B
COCTaB CKUKEHHBIX ra3oB. CMecH ra3oB M xkuaKocTeii. Pacyer coctaBa cMecu.

1. 3yunTh nuarpaMmy cOCTOSHHUS ITporiaHa (OyTaHa)

2. U300pa3uth Ha auarpaMMme TEPMOIMHAMHYECKHE IPOLECCHl, MPOTEKAMIIUE B Tra300a/NIOHHOMN
YCTaHOBKE

AIIP Ne25. ®@usnyeckue mNpouecchl, NMPOTEKAKIIHE B YCTAHOBKAX YIJE€BOJOPOAHLIX ra30B Yy
norpedureneil. Harpes skMIKoCTH, HCIIAPeHHE, CKUTAHUE UCIAPUBUINXCS MAPOB, B3AMMHAasl CBS3b
3THX NPOLECCOB.

1.Paccunrarth cocTaB mapoBOi (a3bl U JaBIEHHE CMECH, HAXOsIIelcs B 6aione npu temeparype 15°C,
€CJIM MOJILHBINA COCTaB XHUIKOH (pa3sl creayromuii: npomnax 0,8, nzodyran 0,2.

AIIP Ne26. TeopeTu4eckue 0CHOBBI CKUTAHMSA ra3za.

1.PaccuntaTh COCTaB MPOJYKTOB CrOPaHUs U TEOPETHUUCCKYIO TEMIICPATypy CrOpaHus Ui rasa
caemytoiero oobemuoro cocrapa: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 OJIouHON 3XKEeKIMOHHOM ropeiku IIpomaneproraza. OOBsSCHUTH NPUHLHUI €€
paboTEHL.

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

4. HapucoBaTh CXeMy TOPENIKH TypOYJIE€HTHOTO CMEIIECHUS KOHCTPYKITHH TermonpoeKkTa



AIIP Ne28,29. Pacuer aTmocdepHbIX ropejok. Bbioop pacdeTHbix mnapamerpoB. Pacuer
KEKIMOHHBIX IOPeJIOK MOJHOTO NMPeIBAPUTEIbHOT0 CMENIeHUsI Ta3a ¢ BO3IyX0M.

1.Paccuntate HE0OX0AMMOE AaBJICHUE Ta30BO3AYIIHON CMECH B TOJIOBKE aTMOC(EPHOH TOpeiKHy,
€CJIM OHAa UMEET LMIMHIPUIECKUE BBIXOIHBIE KaHAbl JUAMETPOM 6 MM U AJTMHOH 12 MM.

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

3.CocTaBbTe aIrOpUTM pacdeTa 3KEKIIMOHHOM rOpeNKH CPEHErO NaBICHUSL.

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

1.M3y4nTh yCcTpOWCTBO Ta30BOM TUIHTHI.
2. 3y4uTh yCTpOHCTBO BOIOHArpeBaTessl.
3. IIpoananu3upoBaTh CIOCOOB! OTBOAA MPOAYKTOB CrOPaHUs

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

1.IIocTpoUTh aKCOHOMETPUYECKYIO CXEMY BHYTPUIOMOBOU ceTu razonpoojoB cornacHo ['OCT
21. 609 — 2014. Xwunoe 31aHMe BBHIOPATH MO CTPOHUTEIHHOMY KaTallOTy COTJIACHO BapuaHTy. Ha cxeme
yKa3aTh PacYETHBIE PACXO/bl I'a3a Ha KaXJIOM y4acTKe.

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

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

Llenv evinonnenus kypcosoco npoexma «l'azocHabkeHHe Tropojia, IMOCeNKa WIH MPOMBIIUIEHHOTO
NPEINPUITUS) - MPAKTUYECKOE 3aKPEIUICHHE TEOPETHUYECKOro Kypca M MPHOOpPETCHHE CTYICHTaMHU
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) OrJIaBJICHHE, WCXOJHbIC JAaHHBIC (TEXHUYCCKAs XapaKTEPUCTHKA 3JIaHHs, KIMMATHYCCKUE JaHHbBIC
paiioHa CTPOUTEIBCTBA, COCTAB U XapaKTEPUCTUKA TPUPOTHOTO rasa);

6) OIIpPEACICHNUEC KOJINYCCTBA JKATEIIEH B ra30cHa0kacMoOM paﬁOHe;

B) OINpE/eieHue PacyeTHBIX PACXOJIOB Ta3a PaBHOMEPHO paclpelelieHHBIMA H COCPEIOTOYCHHBIMHU
MOTPEOUTENSIMU;

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

€) TUAPaBIMYECKUI pacueT CeTH CPEIHEro JIaBICHUS;

) THIPABINYECKUI pacueT BHYTPHUIOMOBOW Pa3BOJIKH Ta3a;

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 MpoeKTa JOKHA OBITH MpeCcTaBIcHa B BUae TUCTOB (popmat A3). Ha sTux nucrax
KOMITaKTHO pa3MEIEHbI T€ UEPTEXKHU U PUCYHKH, KOTOPBIE COMPOBOMKAAIOT TEKCT MOSICHUTEIBHOM 3aMNCKHY,
a IMEHHO:

1. IInan MI/IKpOpafIOHa ropoaa ¢ HAaHCCEHHBIMU Ha HEro COCPECAOTOYCHHBLIX HOTpC6HT€HCI>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 cxeMa BHYTPHUIOMOBOM Pa3BOIKHU rasa .

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.






[Ipunoxenue 2

OHeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalium

Kon
Nuaukarop 10CTHKEHUS
NHAUKAT OueHo4yHbIE CpeCcTBA
KOMIICTCHIIMU
opa
IIK 1 Cnioco6eH ocynmecTB/ISTh NPOBEPKY TEXHUYECKOI0 COCTOSTHUSI HAPYKHBIX Ia30MPOBO/I0B HU3KOI0 1aBJIEHHS
IK-1.1 OcyecTBisier npoBepKy | Teopermueckue BOMpOCHI K 3a4€Ty:

TEXHUYCCKOTO COCTOSIHUSA HAPYKHBIX
ra30IpoOBOJOB HU3KOT'O JaBJICHUA

1. TIpuHIMIIBI HPOEKTUPOBAHMS TPACC Ta30IIPOBO/IA, YHCIIA
u pacnonoxxenue I'PIL

2. YcioBus IPUCOCIUHEHMS Pa3IMUHBIX TOTpeOUTENeH K
ra30BbIM CETSIM.

3. OcHoOBHEIC NpaBHiIa MPOKIAIKHA TOA3EMHBIX
ra30IPOBOOB.

4. OcHOBHEBIC ITpaBUJIA MIPOKIATKA HAJ3EMHBIX
ra30IPOBOOB.

5. IIpuHOMOBI TPOSKTUPOBAHUS U THIPABINIECKOTO
pacuera TYIMKOBOM pa3BETBICHHON ra30BOM ceTH
HU3KOTO JIaBJICHUS.

6. AJTOpUTM IHIPaBIMYECKOTO pacyeTa TyNUKOBOM
Pa3BETBICHHON I'a30BOM CETU CPEIHEI0 JNaBICHUS.

7. ITIpuHUIMIBI TPOEKTUPOBAHUS U THAPABINYECKOIO

pacyeTa KoJbLEBOM pa3BETBICHHON ra30BOM CETH

HU3KOTO JIaBICHUS.

Texnonornueckue cxemsl I'PIT, I'PY

9. Texnonornueckyto cxemy ['HC 1 0CHOBHBIE IPOIICCCHI
MepEeMEIIECHHS CKIDPKCHHBIX Ta30B

10. VYcrpo#icTBO 1 IPUHIKT PabOTHI TOPEIKH HHPPAKPACHOTO
W3ITy4CHUS

11. VYecrpoiicTBo u npuHIKI pabOTH ra30Ma3yTHON TOPENKH.

12. YcTpoHCTBO BHYTPHIOMOBBIX ra3onpoBOJIOB

13. VYcioBusi ycTaHOBKHU ra30BbIX IPUOOPOB B JKUIIBIX JIOMaX.

14. TlpuHuun pacyera A6IMOXOAOB IS OTBOJAA MPOAYKTOB
CrOpaHus OT BOJIOHATpEBATEIEH.

®

IIpumepHbIe NpaKTHYeCKHE 3aJaHUS AJIS JK3aMeHa:

1. Paccunrath moTpeOiieHHE ra3a TOpPOJAOM Ha OTONMHUTEIBHEIC
HY>X]bl ¢ HacesieHueM B 100 ThIc. YenoBek
2. U3o0pa3uth W TpoaHATU3UpPOBATH TOJOBOH Tpaduk
moTpeOeHus ra3a
3.Paccunrars pacxoibl raza paBHOMEPHO
pacup€aACICHHBIMA HOTpe6I/ITeJ'I$[MI/I Ha KOMMYHAJIbHBIC HYX/bI,
ecii B MUKpopaione mpoxusaet 7000 yenoBexk.

4.0OnpenenuTh  pacxolIbl Traza  COCPEIOTOYCHHBIMHU
MOTPEOUTEISIMU CPETHETO JIABJICHHSI.
5. OOBACHHUTH AHATPaAMMY COCTOSHHS ITporaHa (OyTaHa)

6. . M300pa3uts Ha auarpamMMme TEpMOIMHAMHYECKHE
MPOLIECCHI, MPOTEKAIONINE B T'a300aJIOHHON YCTaHOBKE
7. PaccumraTh CcOCTaB TIPOAYKTOB CrOpaHHs H
TEOPETHYECKYI0 TEMIIEpaTypy CropaHMs JJIsl ra3a CIEAYIOLIEero
oobeMuoro coctaBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.
8. Paccunrarh cocTaB mapoBoi (asbl U AaBIEHHE CMECH,
Haxozseiica B 6aione rpu Temueparype 15 °C, eciu MoONbHBbIH
cocTaB kuaKo# (as3el cinemyrommii: mpomnad 0,8, n3odyran 0,2.
9. HapucoBaTh cxeMy OJIOUHON 3KEKIHOHHON TOPEITKH
IMpomdueproraza. OOBACHUTH MPUHITUII €€ pabOTHI

IIpumep TEMBI KypcoOBOro MpoeKTa

HpOCKT CHCTEMBbI ra3ocHa0KeHHUs JKHJIOTO 31aHUA B

KIIMMAaTHYCCKHUX YCJ'IOBI/Iﬁ ropoaa qeﬂﬂ6I/IHCK, a TAKKC MPOCKT




BHYTPHIBOPOBOI ra30BOM CETH.
[Iman TumoBoro »sTa)ka W pas3pe3 3AaHUS B CTPOHUTEIHHOM
karasiore. [1man pafioHa ropoa BEIIaeTCsl COBMECTHO C 3aJJaHHUEM.

IIpumep 3agaHus N0 TeMe KypcOBOIo MPOEKTa

Brimonnute

1. I'unpaBinuvecKuii pacueT CeTH CPEeJHEro JaBlICHNUS;

2. 'mnpaBinuvecKuii pacueT BHYTPUIOMOBOI pa3BOJIKH rasa;

3. Pacyer razocHa0XeHuUs TPyMIbI 31aHUH MUKpOpaiioHa;

4. I'mupaBiIuvecKuil pacyeT KOJbLEBOM CETH HU3KOTO JIABJICHUSI.
5. CocraBineHusi MNPOGKTHOH W  paboyedl  TEXHUYECKOU
JOKyMEHTaIH

6. OmpenereHne KOJMMYECTBA KHUTEIEH B Ta30CHA0)KaeMOM
paiioHe;

7. OrmpeneneHne pacdyeTHBIX pPAcXOJOB Ta3a PaBHOMEPHO
pacipesieneHHbIMU H COCPETOTOYCHHBIMY MOTPEOUTEISIMHY;

8. Br106op crucTeMbl ra30CHA0KEHHS W OIPEICIICHIE KOIHIECTBA
I'PIT;

9. Pacyer npoIycKHO# CIIOCOOHOCTH PEryJIsiITOPOB AaBJICHUS,;

CTPOUTEILCTBA

IIK-8: Cnocoden MOATOTOBUTD IMPOCKTHYI0 TOKYMEHTANUIO IO OTACJIbHBIM Yy3J1aM H 3JIECMEHTaM, 110 BHYTPEHHUM
ra3onpoBoiaM U ra3oucCnoJgb3yromemMy 060py21033]—[l/l]0, M0 HAPY’KHBIM I'a30BbIM CETAM 00bEKTOB KANINTAJILHOIO

T1K-8.1:

Brinonnser paboThI no
MPOSKTHPOBAHUIO  HAPYXKHBIX U
BHYTPCHHUX Ta30BBIX CETeH H WX
AIIEMEHTOB

Teopernyeckne BONPOCHI K IK3aMEHY:

1. OCHOBHBIE CBOWMCTBA M COCTaB ra3000pa3HOTO TOIUIUBA.

2. Krnaccuukanny ra3oBoro TOmImBa Mo pasHbIM
MpU3HAKaM.

3. YCTpoilcTBO Ta30BBIX MECTOPOKIECHHM.

4. Buzapl 00paboTKH NPUPOAHBIX TA30B.

5. [MpuHIMNIUanEHas cXxeMa ycTpoiicTBa MarucTpaabHOTO
ra30IpoBOJA.

6. XpaHunuiia rasa.

7. Knaccugukarms ropoiICKUX Ta30IpOBOIOB B 3aBUCHMOCTH
0T MaKCUMaJIbHOTO JABJICHUSA Ta3a.

8. Knaccugukarms ropoJICKuX ra30npoBOIOB 110 YUCITY
cTyneHel JaBieHusl.

9. CyTb HEPAPXUYHOCTU F'OPOJICKOM CUCTEMBI
ra30CHA0XKCHUS.

10. [TprunHbl, 00ycnaBIMBalOIe COBMECTHOE IIPIMEHEHHUE
HECKOJIbKMX CTYIEHEH AaBIEeHHS ra3a B TOPOax.

11. Knaccugukarus ropoIcCKuX Tra30npoBOIOB 110
HA3HAYCHUIO.

12. IIpeumyniecTBa U HEJOCTATKU KOJIBLIEBOM CXEMBI

ra30IpoOBOA MO CPABHEHMIO C TYITHKOBOI.
13.  TpyOsl, apmarypa u 000pynoBaHHE Ta30TPOBOJIOB.
14 Tlepexombl ra30mpoOBOJIOB YEPE3 ECTECTBEHHBIE U
IMCKYCCTBCHHBIC MPEIATCTBHS.

15. MecTa ycTaHOBKH OTKJIIOUAIOIIMX YCTPONUCTB Ha
ra30mIpoBoJax.

16. Buzpl HepaBHOMEPHOCTH U CIIOCOOBI PETyITHPOBAHUS
HEpaBHOMEPHOCTH MOTpeOIeHNs raza.

17. [TprunHBI XMMUYECKOI KOPPO3HUM MaTepuaia Tpyo
ra30IpOBOJOB. METOMBI 3aIIUTHL.

18. IIpuunHbEl U MEXaHU3M IEKTPOXUMHUUECKON KOPPO3UHU
MaTepuaia Tpyo ra3onpoBogoB. MeToIbI 3aIlHTHL.

19. [IpruuHEI 3IeKTPHYECKOI KOPPO3UU MaTepHraa Tpyo
ra301poBOI0B. METObI 3aIIUTHI.

20. [TaccuBHBIE M aKTHBHBIE METO/IBI 3AITUTHI TA30IIPOBOIOB
0T KOPPO3HUH.

21. Pacuer rogoBoro norpebieHns ra3a ropoaIoM.

22. HapnexHoCTb pacnpeenuTeNbHbIX CUCTEM

Fa3OCHa6)KGHI/I$I, ITYTH TOBBIIICHUSA HaJEKHOCTH.




23. IToka3zarenu HaE)KHOCTU PACTIPEACIUTEIBHBIX CUCTEM
ra30CHA0KEHUsI: IO0JITOBEYHOCTh, PEMOHTOIIPUTOHOCTD U JP.

24, TeXHUKO-DKOHOMHUYECKHI pacyeT ra30BbIX CeTei

IMpumepHbIe NpaKTHYECKHE 32 JaHU LISl IK3aMeHa:

1.PaccunTaiiTe =~ TEmNIOTYy CropaHus Tas3a, HMEIOIIEro

cIeIyronTiii 00BEMHBIA COCTAB:
CH4=95%; C2H6 = 4%; CO2 = 1%.

2. 3apucoBaTh CXeMy U H3JI0XKHTh YCTPOICTBO razoBoi
CKB)KHHBI

3. BeinmosnHuTe 00BS3KY ra30BbIX CKBAXKUH

4.3apucoBaTh CXEMy OJIOPU3AIMOHHOI yCTaHOBKH H
lOXapakTepHu3oBaTh ee padboTy

5 .OmpenenuTh pacyeTHHIM Mepemnan AaBICHHS B Ta30BOH
cetu ot I'PIl Ha BBoZE B mpomMmpennpusaTHE OO TOPEIOK, €CIU
momycTMMas —Heperpy3ka  arperatoB  coctasmier 15%, a
MHHAMaIbHAs Harpy3ka ceta 60%.

0) Ilopsinoxk mnpoBeaeHWS] NPOMEXKYTOYHOH AaTTeCTALMM, IOKA3aTeJIdM M KpPUTEPHH
OLlEHUBAHMUSL:

[TpomexyTouHass arrectanus mo aucuuiuiiHe «l'azocHabxkeHue» 3a 6 cemecTp BKIIOYAET
TEOPETUYECKHE BOIPOCHI, IMO3BOJISIIOIINE OLICHUTh YpPOBEHb YCBOCHHS OOYYArOUIMMMCS 3HAHW.
[TpoBoautcs B dopme 3ayeta. [IpomexyTouHas aTTectanus 3a 7 CEMECTP BKIIIOUAET TEOPETHUECKHE
BOIIPOCHI 1 NPAKTUYCCKUEC 3a/laHNs, BBIABIIAIOIINEC CTCIICHD C(l)OpMI/IpOBaHHOCTI/I YMGHI/Ifl n BJIaIIGHI/Iﬁ.
[TpoBoautcs B hopme sk3ameHa U B (hopMe BBIMOTHEHHS U 3alIUTHI KYPCOBOTO MPOEKTA.

DK3aMeH M0 JaHHOH TUCIHIUIMHE POBOJUTCS B YCTHOU (hOpME 10 3K3aMEHAIMOHHBIM OHJIETaM,
KaXKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOMPOCA M OAHO MPAKTHUECKOE 3a/1aHuE.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicsi JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOe U TIyOOKOe 3HaHUE yueOHOro
Marepuaia, CBOOOIHO BEITIOIHSAET MPAKTUIECKHE 3aIaHMsI, CBOOOIHO OTIEPHPYET 3HAHUSMH, YMEHHUSMU,
IPUMEHSET UX B CUTYallUsAX MOBBIIIEHHON CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — OOydYarOIIMIICS JEMOHCTPUPYET CPEIHUM YpPOBEHD
c(OPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHMs, YMEHHS OCBOEHBI, HO JONYCKAIOTCS
HE3HAUNTENIbHBIE OIMMOKH, HETOYHOCTH, 3aTPyIHEHHS TPH aHATUTHYECKHX OIepalusx, NepeHoce
3HAaHUH ¥ yMEHUI Ha HOBbIE, HECTAH/IAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMNA: B XOAE€ KOHTPOJBHBIX MEPONPHUSATHH JOMYCKAIOTCS
OLIMOKH, MPOSIBIIICTCS. OTCYTCTBHE OT/JENBHBIX 3HAHUHN, YMEHUH, HABBIKOB, 00y4JarOIIUNACS UCIBITHIBAET
3HAYUTEIbHBIC 3aTPYAHEHUS MPH ONIEPUPOBAHNY 3HAHUSMHU M YMEHUSMH IMIPH UX NIEpPEHOCE Ha HOBBIC
CUTYallHH.

— Ha OLIEHKY «HEeYJ0BJIeTBOPUTEJIbHO» (2 Oayia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOTO MaTepuaia, JOMyCKaeT CYIIECTBEHHBbIC ONIMOKH, HE MOXET IMOKa3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCIPOU3BEICHUS M OOBSICHEHUS WH(GOpPMAIMK, HE MOXKET IOKa3aTh WHTEIUICKTyaJbHBIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.

IToxa3aTenn U KPpUTEepPHUH OLCHNBAHUS 3a4eTa:

— Ha OLEHKY <«3a4uTeHo» — O00ydJaroluiica JIeMOHCTPUPYET JOCTAaTOYHBIN YpOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHUS OCBOCHBI HE MeHee yeM Ha 50%, Ho
JIOTTYCKalOTCs HEe3HAYUTENbHbIE OMNOKH, HETOYHOCTH, 3aTPyIHEHUS TPU aHAIMTUYECKUX ONeparusx,
NIEPEHOCE 3HAaHUI U YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYaLIUU.



— Ha OICHKY «HE 3a4TeHO» — OOyJalouuiics JeMOHCTpupyeT 3HaHus He Oomee 40%
TEOPETUYECKOTO  MaTepuaia, JOIMyCKaeT CYIICCTBEHHBIE ONIMOKHM, HE MOXET TII0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TMPOCTHIX 3a/1ad.

KypcoBoiil mpoeKT BBIMOIHIETCS MO PYKOBOJICTBOM MPEIO/IaBaTesl, B MPOIEcCce ero HamucaHus
o0yJaromuicsi pa3BUBACT HABBIKM K MPOEKTHOH paboTe, 3aKperisii U OJHOBPEMEHHO DPACIIMPSS
3HAHUS, MOJIyY€HHbIEe MpU H3y4yeHUH Kypca. [Ipu BBIMOJHEHHHM KypCOBOTO MpOEKTa 0Oydaromuics
JIOJDKEH TI0Ka3aTh CBOE€ yMEHHE paboTaTh ¢ HOPMATUBHBIM MAaTEpPHAJIOM U APYTHMHU JUTEPATyPHBIMU
UCTOYHUKAMH, a TaK)K€ BO3MOXKHOCTb CHUCTEMAaTU3MPOBATh U aHAIM3UPOBATH rpado-aHaTUTHUYECKHMA
MaTepuail U CaMOCTOSATENBHO TBOPYECKH €TI0 OCMBICIUBATD.

B mpomecce HamucaHusi KypcoBOro TMpOEKTa OOydarolmuiics JOJDKEeH pa3odparhes B
TEOPETUYECKUX BOMNPOCaX H30PAaHHOH TEMbI, CaMOCTOSITEIBHO MPOAHATU3UPOBATH MPAKTUUIECKUIH
MaTepuai, pa3o0paTh 1 000CHOBATH MPAKTUYECKHUE MPEATOKEHUS.

IToxa3aTeu 1 KPUTEPUHU OLIEHUBAHUS KYPCOBOIO NPOEKTA:

— Ha OLEHKY «OTJMYHO» (5 OaijoB) — MPOEKT BBIIOJHEH B COOTBETCTBUM C 3aJaHHUEM,
o0yyaroIuiicsl MOKa3blBae€T BBICOKUN YpOBEHb 3HAHMM HE TOJBKO HAa YPOBHE BOCIIPOU3BEICHHS U
00BsicHeHUs! HH(POPMAIUH, HO U MHTEIJUIEKTYaJIbHbIE HABBIKM PEIICHUs IPOOJIeM 1 3a7a4, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB K MPOOJIEMaM, OLIEHKH U BBIHECEHUS KPUTUUYECKHUX CYKJICHHIA;

— Ha OLIEHKY «Xopomo» (4 Oamia) — TPOEKT BBHIMOJHEH B COOTBETCTBUU C 3aJaHHEM,
oOyyaroluiicsl TOKa3blBa€T 3HAHMS HE TOJBKO HA YPOBHE BOCIHPOM3BEAECHUS M OOBSICHEHUS
UH(POPMAaIINH, HO U HHTEJUICKTYaIbHbIC HABBIKK PELICHUs TPo0IeM U 3a/1a4, HaXOXKJICHHUS YHUKAITBHBIX
OTBETOB K IIpo0JieMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJbHO» (3 Oaiia) — MPOEKT BHIIIOJHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyyaroIuiicss MOKa3blBae€T 3HAHUS Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS HHpOpMaluy,
MHTEJIJICKTYaJIbHbIE HABbIKU PELLIEHUS IPOCTHIX 3a/1a4;

— Ha OLEHKY «HeyJ0BJIeTBOPUTeJIbHO» (2 Oajia) — 3aJaHue MNPEenoJaBaTelsl BBIIOJIHEHO
YaCTUYHO, B MTPOLIECCE 3aLUTHI TPOEKTa 00YJaIOIINICS JOMYCKAET CYIIIECTBEHHbIE OLINOKH, HE MOXKET
NI0KAa3aTh MHTEJUIEKTYyaIbHbIE HABBIKU PELICHMS IOCTABJICHHOM 3a1a4u.

— Ha OLCHKY «HeyAOBJIeTBOpPUTeNbHO» (1 Oami) — 3amaHue MNpenojaBaTelis BBITOJIHEHO
YaCTUYHO, 00Yy4JaIoLINiics HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJAEp)KaHUE, HE MOXKET MOKa3aTh
MHTEJIJIEKTyaJIbHbIE HAaBbIKW PELICHUS MOCTaBICHHOM 3aauu.



