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JIner akryanusaiuu padoyeil nporpaMmbi

PaGouyas mporpamma repecMoTpeHa, oocyskieHa # oxodpena g pearuzanuu B 2020 - 2021
y4eOHOM Tojly Ha 3acedaHuu Kadeaprsl YiparIeEUs HEABHIKHMOCTBIO U MHKEHEPHBIX CUCTEM

llpotokon ot &7 LT PR0EZL. Ne VA
3aB. Kadeapoit Do 1O.A. Mopesa

77

PaGouyas mporpamma repecMoTpeHa, odcyxeHa u oacopeHa Ui peanuzanuu B 2021 - 2022
y4e0HOM Oy Ha 3acefanuy Kadeapsl YIIPaBIeHuUS HEABMKUMOCTBIO U HEKEHEPHBIX CHCTEM

IIporokcnor 20 1. Ne

3aB. Kadenpci IO.AK/IopeBa

PaGouast iporpamMa repecMoTpeHa, 00cyxaera i ogodpera /uis peaiinzaiuu B 2022 - 2023
yueOHOM To/ly Ha 3acelaHuu Kadeapsl YIpaBlieHks HeBHKEMOCTBIO U MHKEHEPHBIX CUCTEM

[TpoTokox oT 20 . N
3aB. kadenpoit FO.A. Mopesa

Paboyas mporpamma repecMoTpeHa, 00cysKieHa ¥ 0100peHa Juis peanuzanuu B 2023 - 2024
y4eGHOM 01y Ha 3acedaHuy Kadeapsl YIPaBISHUs HEIBMKUMOCTHIO U HHKEHEPHBIX CHCTEM

[Tporokomor 20 . Ne
3aB. xadenpoit FO.A. Mopesa




1 Iesin ocBOCHUSI I CUMILTAHBI (MOAYJIS1)

lenpt0o ocBoeHUs AUCIHUIUIHMHBI «[ a30cHaOXeHUE» SABISIOTCA: (opMUpOBaHHUE Y
CTYJCHTOB HaBBIKOB MPOEKTUPOBAHMSI U OKCIUTyaTal[MM CUCTEMBbl Ta30CHAOKEHUsS, a TakKke
CIIOCOOHOCTEH TMPOCKTUPOBATh TEXHOJOTMUECKHE OCHOBBI aBTOMATU3UPOBAHHBIX CHCTEM
yIpaBJICHUS.

2 MecTO IMCUMILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

Hucrunmuaa ["a3ocHaOkeHWE BXOIUT B 4YacTh Y4e€OHOTO IUIaHa (QopMUPyEeMYIO
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHH 00pa30BaTeIbHOM MPOTPAMMBI.

Jigs  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMBI  3HaHHMS  (YMEHHs,  BIaJIeHUs),
c(hOpMHUPOBAHHEIE B PE3YyIbTATE U3yUEHUS TUCITUTLINH/ TIPAKTHK:

TennomaccooOMeHHBIE TIPOIIECCHI B TEIIIOBOM 000pyaoBaHuu cuctem TI'B

WnxeHepHbIe CUCTEMBI U 000pyI0OBaHHE 31aHUI

MexaHuKa KUAKOCTH U ra3a ¢ OCHOBaMU T'HJIPaBINKH

Teopernueckne  OCHOBBI  TEIJIOTEXHUKM  (TEXHMYECKass  TEpMOJAMHAMHUKA U
TEMI0MAacCOOOMEH)

VY4er ¥ KOHTPOJIb IHEPTOPECYPCOB B CUCTEMAX TEIJIOra30CHA0KEHHS U BEHTUJISLIUI

[Ipou3BoacTBEHHAS - TEXHOJIOTUYECKAs MPAKTHKA

MaremaTuka

KomMmnsrorepHoe MoenpoBaHue TEIIOBO3IYIIHBIX [TPOLIECCOB

TeopeTnueckass MEXaHUKa

HNmxenepHoe odecrieueHne CTpOUTEILCTBA (T€01€3HsI, TeOJIOTHS)

VYyeOHasi - U3bICKaTeIbCKas MPAKTUKA

VY4eOHast - 03HAKOMUTEIbHAS IPAKTHKA

duznka

Xumus

3Hanus (YMEHUS, BIaJICHUS), MOJTYYCHHBIC TIPH MU3yYECHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YYEeHUSI AUCIUTLIINH/TIPAKTHUK:

ABTOMaTH3aIMs CHCTEM TEIJIOTa30CHA0KEHUS U BEHTUIISIIUU

OCHOBBI TEOPUH HAJIEKHOCTU CUCTEM TEIUIOTa30CHA0KECHHSI M BEHTUJISIIHH

[ToaroroBka k mpoleype 3aiiuThl ¥ 3alIMTa BEITYCKHOHN KBaTU(UKAITMOHHOW paOOTHI

[ToaroroBka k caaue v cada rocy1apCTBEHHOTO HK3aMeHa

[Ipon3BoaCTBEHHAS - MPEAIUILIOMHAS IPAKTUKA

PerynupoBanue pe:;xuMoB pabOThI CUCTEM TETIOTa30CHA0KEHNS U BEHTUIIALINU

TexHudeckas dKCIUTyaTalyds U pEKOHCTPYKIUS 30aHUN

3 KomnereHuuu o0y4aromerocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHUS

AUCUMILTAHBI (MOAYJIS1) M IVIAHUPYeEMble Pe3y/IbTaThl 00y4eHHs

B pesynprare ocBoeHus aucHUIUIHHBI (Momyns) «['azocHaOkeHHE» OO0yJaroIIHiAcCs
JIOJDKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHLIIUAMU:

Kon nanukaTopa WNHnukaTop MOCTHKEHUST KOMIIETEHITUN

[MK-2 CriocobeH moAroToBUTh MPOSKTHYIO TOKYMEHTAIIUIO MO0 OTACIBHBIM y3JIaM U 3JIEMEHTaM
CUCTEM Ta30pacHpelesieHus U Tra3onorpeOieHus, i BHYTPEHHHX Ta30MpOBOJOB U
ra30uCIONB3YIOIMIEr0 00OpYIOBaHUS, a TAaKXKe IO HapPYXKHBIM Ta30BbIM CETSIM OOBEKTOB
KAUTAIbHOTO CTPOUTEIBCTBA

IK-2.1 BrimonHsieTr paboThl MO MPOECKTUPOBAHUIO HAPYXKHBIX W BHYTPEHHHX
ra30BBIX CeTeU U NX DJIEMEHTOB




4. CTpyKTypa, 00bEM U coepRkaHne TUCHUIINHBI (MOIYJIS)
OO6mas Tpy10€MKOCTh AUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM
1205 (03) (K
— KOHTaKkTHas padorta — 115,5 akan. yacos:
—ayautopHas — 110 akaz. 4acos;
— BHEayIUTOpHas — 5,5 akaJl. 4acoB
— caMocCTosITeNNbHAs paboTa — 64,8 akaJl. 4acoB;
— IOATOTOBKA K 3K3ameHy — 35,7 akaj. yaca

dopma aTTeCTalUy - 3a4€T, KypCOBOU IIPOEKT, IK3aMEH

AynutopHas = =
o | xonTakTHas pabota E 5 dopma TEKyILEro
=
5 B aKaJ. yacax (3] Bun KOHTPOJIS
Pazpen/ tema 3 (B axan. gacax) E B . p Kon
S & ©| caMOCTOSTENBHOM | YCIIeBaeMOCTH H
JACIUILTAHBI 5 [~ . | xomnereHK
) o = padoThl MIPOMEKYTOUHOMN
na6. | mpakT. | € &
Tlek. - | TPAKT. | =g aTTecTaluu
3aH. | 3aH. |Q &
1. 1. Toproune rassl. JloOblua u
TPaHCIOPT
1.1 . CocraB razoo0pa3Horo
TOTLIMBA. Knaccuduxarus
ropro4yux razoB. [oprouue CamocrosTenbHoe
ra3pl, HCIOJIb3yeMbIe IS u3ydyeHue y4eOHoM
ra3ocHa0KeHHs TOPOAOB H JIUTEPaTyphl .
pon 2 2 PaTyp YcrHBIi onpoc IK-2.1
MIPOMBILIICHHBIX IMoaroToBka K
MPEIPUATHH. OcHoBHBIE ayIUTOPHBIM
CBOWCTBA M  TpeboBaHHS, 3aHATHAM
HpEeNbSBISIEMbIE K TOPIOYHM
razam
1.2 XapaKTepUCTUKH ra30BbIX
MECTOPOXKICHUN Poccun.
T'a30Bble  CKB&XHHBI,  HX CamocTosTenbHOe
OypeHHe M  YCTpPOWCTBO. u3yuyeHue y4eOHoM| VYcTHBIH ompoc.
OO0Bsi3ka Ta30BBIX CKBAXXHH. JIATEPATYpPHI. ITpoBepka
2 4/41 5 IK-2.1
Iazmr KOHJICHCATHBIX Brimosnaenne MIPAKTHIECKUX
MECTOPOXKICHUH. MPaKTHYECKUX 3aJaHui
OcobenHocTr H0OBIYM Taza 6 3amaHui
Ha KOHJICHCATHBIX
MECTOPOXKACHUAX
CamocrosTensHoe
1.3 O6pabortka raza. Ocymika o .
n3ydyeHnue ydeOHoM| VYcTHbIHA ompoc.
raza u OUHCTKA oT HTEDaTVDRL MpoBenka
cepoBogoposa. Onopuszanus 4 paTyp PoBep K-2.1
IMoaroToBka K MPAKTHICCKHX
rasa W  OJOpU3ALMOHHEIC .
AyIAUTOPHBIM 3aJaHui
YCTaHOBKH
3aHATHAM
1.4 TpancmoptupoBaHue rasa
Ha OONbIIME PACCTOSHUSL. CamocrosTrenbHoe
Cxema MarucTpaiabHOTO u3yuyeHue y4eOHoM| VYcTHBIN ompoc.
ra3onpoBoja u ero ) ) JIUTEPATYPhI ITpoBepka K-2.1
COOPYKEHHH. Ilongzemusie [ToaroroBka K MPAKTHIECKUX ’
XpaHWITUIIA. ayJUTOPHBIM 3aJaHui
Pabouas €MKOCTh 3aHATUSM
ra3oxpaHmiInIa
Hroro no pazaemy 4 6/411 | 13




2. 2.T'oponckue

CUCTCMBI
ra30CHa0KCHUS M HX OCHOBHBIC

XapaKTEPUCTHKH
2.1 Cxembl TOPOJICKHAX
CUCTEM ra3ocHa0XeHusl.
Knaccugukanms
ra30IpPOBOJIOB. VYcnosus CaMOCTOﬂTeHBHOE .
HpUCOEHEHH u3ydeHue yueOHoi| YcTHBIN onpoc.
N JIUTEPATyPhI ITpoBepka
norpeduteneil K  Ia30BbIM 221 ToaroTosKa K IpaKTHIECKHX [K-2.1
cersiM. CucTeMBI ¢ IOBYMS H Ay IUTOPHBIM B—
HECKOJIbKUMHU CTYIEHIMHU S AHSTHSIM
JTaBJICHUH. Cuctemsl c
KOJIBIIEBBIMH M TYMHKOBBIMH
Ta30BBIMH CETSAMH.
2.2 VYerpoiicTBo "
KOHCTpYKILHH HApYKHBIX CaMOCTOﬂTeHBHOE
Fa30TPOBOJIOB. u3y4yeHHue y4eOHOH
TpyOsl, MaTepuan  TpyoO, 421 ;:;:g:szg;lx TectupoBBaHue MK-2.1
COPTAMEHT,  OTIIIOUAIOLLe ay THTOpHBIM
YCTpOWCTBa, apMaTypa H
000py0BaHKE ra30IPOBOIOB. SATATHAM
Hroro no pazaeny 6/411
3. 3. [Torpebnenue raza
3.1 . OcHoOBHBIE KaTeropuu
mOTpeOHTEeNef W METOHEI
pacuera moTpedIsIeMOro UMHU
raza. CooTHoLIEHHE MEXIY CaMOCTOﬂTeHBHOE
o0beMaMu rasa, H3yeHUE yaeOHOil N
JITEPATyPhI OpOHTANBHBIH
noTpebIseMbIMU 4/41 | 10 IoaroTosKa K ompoc [K-2.1
PasIMHBIMI  KaTerOpUAMHU Ay IUTOPHBIM
notpeduTeneit. Hopwmbt SAHSTHSIM
noTpeOICHHS. Pacuer
TOOBOTO MOTpeOJICHHs Tas3a
MOCETIKAMHU M TOPOJAMHU
32 Pexum norpebneHus
raza. ['omoBoil W CyTOYHBIE
rpaduku noTpedIeHUs.
Koadduuuenrsr CamocrosTensHoe
HEpaBHOMEPHOCTH. [ 0Jj0Bast n3ydeHne yaeOHoit
1 cyrotHai 8 JUTCPATYPBI YcTHBIN orpoc [K-2.1
HEpaBHOMEPHOCTH.  Pacuer IMoaroToBka kK
TOJIOBOM u CYTOYHOH ayIUTOPHBIM
HEpaBHOMEPHOCTH.  bamaHc 3aHITUSIM
rasa. Perynupoanue
HEPaBHOMEPHOCTH

notpeOieHus rasa.




33 Hcnons3oBanue
MOJI3€MHBIX XPaHUIIHIL,
MOTpeOHUTENeH-PEeryasSTOpOB,
pe3epBoB MIPOIYCKHOM
crocobHOCTH
ra30TPaHCIOPTHBIX
YCTaHOBOK
MpoMaH-0yTaHO-BO3AYIIHBIX
cmeceit u CKMKEHHBIX
MIPUPOTHBIX rasos,
AKKyMYJIHPYIOIIEH  eMKOCTH
MarucTpaibHbIX
ra3zonpoBosioB. Ompenenenue
pacyeTHBIX PacXoJ0B Ta3a.
Mertonpt pacdera c
HCIOJIb30BaHUEM

k03¢ durmeHToB
OJIHOBPEMEHHOCTH u
k03¢ durmeHToB
HEpaBHOMEPHOCTH.

CHCTEM,

4121

N3zyuenue
JIUTEPATYPHI.
IlogroroBka K
ayTUTOPHBIM

3aHATHIM

YcrHBIi onpoc

IK-2.1

Hroro no pazaemy

10

8/611

18

4. 4. T'mapaBiauyecKuil pacyer

ra30BBIX ceTel

4.1 Onmnpenenenne TOTEPDH
JIABJICHUSI B Ta30IPOBOJAX C
y4eToM M3MEHEHUS
IUIOTHOCTH rasa.
Koadpduumenr cxumaemocTu
razaa M €ro y4yer IIpH
THIPaBIMYECKOM pacuere.
PacuerHble ¢bopmybl,
TaOJINLIBI, HOMOTPAMMBI.
Pacuer MECTHBIX
COIIPOTHUBIICHUH. VYuer
JOIIOJIHUTENILHOTO  JTaBJICHUS,
BO3HMKAIOLIETO u3-3a
Pa3HOCTH IIOTHOCTEH raza u
BO3/1yXa

CaMOoCTOSITEIbHOE
u3ydyeHue y4eOHoM
JTUTEPATYPHI
IlogroroBka K
ayTUTOPHBIM
3aHATHAM

VYcrHbIi onpoc.
[Iposepka
IPaKTUYECKUX
3aJjaHUH

IK-2.1

4.2 IloctanoBka  3amaum
pacuera TYIHUKOBBIX,
Pa3BETBICHHBIX M KOJBIIEBBIX
ceTeil. Ipuaums!
SKOHOMHYECKOTO
pacnpeneneHus oTephb
JaBJCHUsI B TIa30IpPOBOJAX.
PacuerHas cxema oTjnauu rasa
U3 CeTu. Omnpenenenue
pacueTHBIX PAacXoJOB rasza
JUIL  YYacTKOB,  HECYLIHX
MNyTEBYHO U TPAH3UTHYIO
Harpy3KH.

CaMoCTOsATENBHOE
u3y4yeHHue y4eOHOH
JIUTEPATyPhI
IToaroroska
ayJUTOPHBIM
3aHATHSIM

IIpoBepka 3anaHuii.
Ormpoc.

IK-2.1

4.3 Pacuer
Ppa3BeTBIIEHHbBIX
ceTeil.
THJIPAaBIMYECKOTO
Pacuer
MOTOKOpACIpeaeICHUs B
KOJIBLIEBBIX CETSIX. AJITOPUTM
pacuera. Pacuer ceTeit
BBICOKOTO (cpenHero)
JIaBJICHUS c y4eTOM
HaJIeKHOCTU obecnieyeHus
norpebuteneii razom . Pacuer
KOJIBLIEBBIX ~CETEeH HM3KOro
JIABJICHHS

TYHMHKOBBIX
ra30BBIX
Anroputm
pacuera.

6.2

CaMocCTOsATENBHOE
u3y4yeHHue y4eOHOH
JITEPATYPhI
IToaroroBka k
ayJUTOPHBIM
3aHATHSIM

VYceTHbl# onpoc.
IIposepka
MIPAKTUYECKUX
3aJaHNI

IK-2.1




Uroro no pazmeny 6 8 20,2
Uroro 3a cemectp 14 14 |28/1411| 51,2 3a4€T
5. 5. PerynupoBaHue naBieHUS
ra3a B FOPOACKHX CEeTSIX.
5.1 Ilpunuumsl  paGoOThL
eTyJISITOPOB ABJICHUSI.
pery p A CamocrosrensHoe
Koncrpykuumy, 6HO
u3ydeHune yaeOHon
XapaKTEePUCTUKH M OCHOBHBIC HTCDaTYDRL
THUIIBI PETYIATOPOB JaBJIECHHUS, 2 4121 4 Hoz[r(l))TogIl:a < YcrHBIi onpoc IK-2.1
UCIIONB3YEMBIX B CHCTEMax AYHTOPHBIM
ra3ocHa0XeHUsI TOpOJIOB H y3aH}ITlI?I}IM
HPOMBIIITIEHHBIX
NIPEANIPUATHH.
CamocrosTenbHoe
o n3yudeHue yyeOHol| YCTHBINH ompoc.
5.2 Pacuer  mpomyckHOH JETepaTYpEI TIposepka
CIIOCOOHOCTH  PEryJisiTOpoB 2 Toxrotoska K P—— MK-2.1
ABJICHUS .
A AyIAUTOPHBIM 3aJaHui
3aHITUSM
Uroro no pazmeny 2 621 4
6. 6.'a3operynaTopHble CTAaHIIUU
6.1 I'azoperymnaropHsie
IIYHKTBI u YCTaHOBKH.
TexHonornueckue CXEMBI.
Ob6opynoBanue. Bri6op
peryiasTopoB  JaBICHUS H TMoaroToska k YcTHBli onpoc.
oro 000opynoBaHHUS. ITposepka
ApyT pyA 2 4121 2 ayIUTOPHBIM POBEP IK-2.1
KonTponbHO-u3MepuTebHbIe S AHSTHSIM MPAKTHICCKHX
npuOOPBI  Ta30PEryIATOPHBIX 3aJaHui
MyHKTOB u YCTaHOBOK.
T"a3oBbIe CYETYUKHU u
pacxonomepsl. Mx nmonbop u
pacyer.
6.2 VYnpasnenue
THPABIMYECKAME PEKUMaAMH
u TEXHOJIOTHYECKUMHU
rpoueccaMy  pacrpeeseHus
rzlijaan pCTagnimaum CamocrosrensHoe
: 421 u3yueHue y4eOHoH| VYcTHBIM onpoc MK-2.1
THAPABIMYECKOTO DPEXHMa B HTCDETYDAL
TOPOICKHUX cucremax. patyp
Vmpasnenne  pexuma U3
LEHTPAILHOTO
JHCIETYEPCKOTO ITYHKTA.
Uroro no pazmeny 2 8/4U 2
7. 7 TexHHUKO-2KOHOMHYECKHUU
pacyeT ra3oBbIX CETEH.
7.1 TeXHUKO-3KOHOMHYECKOE CamocrosrenbHoe DDOHTANHbL
000CHOBaHUE cxeM 2 4121 u3ydeHHue y4eOHOH P OIDOC IK-2.1
TOPOJICKHX ra30BbIX ceTel JIUTEPATYPhI p




7.2 KanutanoBlOXeHUS B
3JIEMEHTHI CHCTEMBI
ra3ocHa0KeHMS.
DKCIUTyaTallnOHHbIE
pacxofpl. Meroauka
CpaBHEHHUS BapHAHTOB.
Pazpabotka ONTHMAaIbHBIX
CcXeM ra3oBBbIX cerei
BBICOKOTO, CpeIHero H
HHM3KOTO JIaBJICHUS.
TeXHUKO-7KOHOMHUYECKHI
pacyer AMaMEeTpPOB Ta30BBIX
ceTeil. Hcnonb3oBanue
BBIYHCIIUTEBHOMN TEXHUKH
TS
TEXHHUKO-3KOHOMUYECKOTO
pacdera.

4121

3,6

IToaroroBka k
ayJIUTOPHBIM
3aHATHAM

VYcTHBIi onpoc.
[Iposepka
UHIUBUIYaIbHBIX
pacderoB

IK-2.1

Wroro no pazmeny

8/41

3,6

8. 8. IlpomplluieHHBIE CHUCTEMBI

ra30CHa0KEHMS

8.1 IlpuHIMIIHANTEHBIE CXEMBI
MPOMBILIJICHHBIX CUCTEM H HX
Kk1accupukanus. Kommaectso
u pacrmoiioxxeHue
ra30peryJIsATOPHBIX CTAaHLUM.
MexuexoBble ra3onpoBOIbl U
170'¢ YCTpPOMCTBO.
Buyrtpuuexossie
ra3onpoBOJbI. PacuerHble
pacxoapl ra3a W pacyeTHBIC
Tepenabl JIABJICHUSL.
ObocHoBaHKE pacueTHBIX
rapameTpoB.
TexXHUKO-9KOHOMHUECKOE
CpaBHEHHE IPOMBIIUICHHBIX
CHCTEM razocHa0KeHHs.
Bribop ONTHMAITLHOTO
BapUaHTa. OcobeHHocTi
pacuera cUCTeM npu
PEKOHCTPYKIHUH.

4121

CamMocTosTenbHOE
u3ydyeHue y4eOHoM
JIUTEPaTYPHI
[ToaroroBka k
ayAUTOPHBIM
3aHATHAM

YcrHBIi onpoc

IK-2.1

Hroro no pazaery

4121

9. 9. DOkcmiyaTanysi CHCTEM
Texuuka

ra3oCcHa0KeHMS.
0€30ITaCHOCTH

9.1 . Opranu3zanus
IKCIUTyaTaluu CHCTEMBI
ra3ocHa0XeHusl. CnyxO0bI
JKCIUTyaTallud. YTIpaBICHUE
peKUMaMM  [OJa4M  Trasa.
Yyer wu  Oamanc  rasa.
UcnpiTanne razonpoBoOB U
MPUEMKa UX B IKCIUTyaTalHUIo.

IIpucoennnenne
ra3oInpoBOJIOB K
JIEHCTBYIOLIMM ra3oBbIM

CCTAM.

CamocrosTensHoe
u3ydyeHue yueOHoM
JIUTEPaTYPHI

YcrHBI onpoc

IK-2.1




9.2 IlponyBka ra3onpoBOJOB.
Kontpons 3a cocrosHEEM
ra3onpoBoJoB. IIpuGopHslii
METOA. BrisBrienue u
JIMKBUIALHS yTeueK.
Ipodunakrrueckoe
o0CIy>)KUBaHUE, TEKyMHH HU
KaIMTaJbHBIH PEMOHTEIL.
HcnpiTanne W TNpHEMKa B
9KCILTyaTalHIo
ra30peryasTOpHbIX ITyHKTOB
(I'PID). Ilyck w wHamagka
00opynoBaHMsL. Konrposb
paboThI T'PII,
IpoQUIAKTUIECKOE
00CITy’)KHBaHHUE U PEMOHT.

CaMoCTOATeIbHOS
u3y4yeHHue y4eOHOH
JIATEPATYpPHI.
Brimonnenue
AIIP

IIposepka AIIP

IK-2.1

Wroro no pazmeny

10. 10 Cucremsl cHaOXeHHS
notpedutenei CKMKEHHBIMHU
YIJIEBOJOPOTHBIMHI Tra3aMu

10.1 CBolicTBa
WHIMBUTYaJIbHBIX
YTIEBOJOPOAOB B JKUIKOM U
napoBoi (azax, BXOJSNIIMX B
COCTaB CXKIIKEHHBIX Ta30B.
CMecH Ta30B M KUJIKOCTEH.
Pacuer cocTaBa CMECH.
Pacuer cocraBa nByxdasHoii
cMecH YIIJIEBOIOPOJIOB.
TexHomornueckas cxeMa
ra30HAIOJTHUTCIIBHOM
CTaHIUH. OCHOBHEBIE
COOPYKEHHSI. 7
MN3orepmuueckue
XpaHWITUIIA. Tpancnopt
C)KMKEHHBIX Ta30B

CaMOCTOSITEIbHOE
u3ydyeHue y4eOHoM
JTUTEPATYPHI
IlogroroBka k
ayJTUTOPHBIM
3aHATHAM

VYerHbli onpoc

MK-2.1

10.2 dusnyeckue mnpoLecchl,
MPOTEKAIIINEe B YCTaHOBKAaX
VIJIEBOJOPOIHBIX  Ta30B Y
norpeouTesen. Harpes
JKHJIKOCTH, UCTIapeHue,
COKHTaHUE HCTIapUBIIUXCS
MapoB, B3aMMHAasl CBS3b ATHX
MIPOILIECCOB

CaMOCTOSITEIbHOE
u3ydyeHue y4eOHoM
JTUTEPATYPBHI
IToaroroBka k
ayJUTOPHBIM
3ansaTusm AITP

VYcTHBIi onpoc.
[Iposepka
MIPAKTUYECKUX
3aTaHUI

MK-2.1

HWroro no pazagery

11. 11. Teopermueckrne OCHOBBI
CKuranus rasa. ['a3oBble ropesiku
U UX OCHOBHBIE XapaKTEPUCTHUKH.
Pacuer ra3oBbIX ropesnok




11.1 . CkopoCTh XMMHUUYECKUX

peakuuii. DHeprus
aKTHBAlIUH. 3aKkoH
Appennyca.
KoHueHTpalnoHHbIE
TPaHULIBI BOCIUIAMEHEHHUSL.
OcHOBHbIE PEKUMBI
pacipocTpaHeHus IUIaMEHH.
CkopocTb HOPMAaJIHOT'O
pacipocTpaHeHHsI.
Crabunuzanusi JaMHHApHOTO
IUTaMEHH Ha TOpeJIKe. CamocrosarenbHoe
SIBnenue nmpockoka U OTpbIBa 2 H3y4eHHE Omnpoc IK-2.1
IIAMEHH. VYcnosus, JIUTEPATyPhI
OIIPEAENSIONE MPOCKOK H
OTpBIB IUTAMEHH.
Kpurnaeckuit TpagueHT.
PasButue TypOYJIEHTHOTO
(akena. Pazmeps! dakena.
Juddysuonnoe TOpEHHUE.
JduddysnonHoe namMHHApHOE
naams. TypOyneHTHbIiH
ra30BbIH (axenn.
O6pa3zoBanue TOKCHUYHBIX
BEILECTB NIPH CKUTAHUY ra3a
11.2 . Knaccudukamus u
OCHOBHBIE JIEMEHTHI T'a30BBIX
TOPEJIOK. Crioco0bt IMoaroToBka K
OpTraHu3aIu mporecca 2 ayIUTOPHBIM VYerHbli onpoc [K-2.1
ropenusi. CMmeceoOpa3oBaHue. 3ansaTusM AITP
MNuTencuBHOCTH rporecca
COKUTaHUs ra3a
11.3 . Pacuer armocdepHbIX
ropenok. BpIOOp pacdeTHbIX
apaMeTpoB. Pacuer
3)I<IZKHI/IOII)-IHI>IX TOPENIOK Toxrotoska k ITpoBepka
2 ayIUTOPHBIM [K-2.1
MOJIHOTO  TIPEIBAPUTEIHHOTO BemonHerust AITP
3ansaTusM AITP
CMEIIEeHUsI Ta3a C BO3ILYXOM.
Pacuer  TypOyJaeHTHBIX W
T10JIOBBIX TOPEJIOK
Hroro no pazaeny 6
12. 12 I'azocHabxeHne 31aHUH
12.1 VYerpoiicTBo
BHYTPHIOMOBBIX
ra30mMpOBOJIOB. T'azoBrie
puoOopBHL. IInuteL
Bononarpesarenn.
ABromaTtuzauus  1puOOPOB.
IlogroroBka k o
YcraHoBKa. OTtBoOg, 1 ATIP YcrHBIi onpoc [K-2.1
MIPOAYKTOB CrOpaHwusl.
T"a3oBoe OTOILJICHUE.
OtonuTenbHbIE MeYH.
T"a3zoBEIe KaMHHBI,
kasopudepsl, KOHTaKTHbBIC
BO3lyXOHarpeBaTeIH.
12.2 lN'unpaBnuueckuii pacuer
BHYTPHJIOMOBOH ceTH | IMoaroToBka kK Kormtoksuym K21
ra30MpOBOJIOB. Pacuer AIIP
JIBIMOXOZIOB
Uroro no pazmeny 2
HWroro 3a cemectp 18 36/121 | 13,6 9K3aMEeH,KII




Hroro no auciuminxe

32

14

64/2611

64,8

3a4eT, KypcoBOil
MPOEKT, IK3aMEH




S O6pa3oBare/ibHbIe TEXHOJIOTUH

Jng  peanu3zanuu  NPEeAyCMOTPEHHBIX BUJOB Yy4eOHOM paboThl B  KayecTBe
00pa3oBaTeNbHbBIX TEXHOJIOTHH B IPETMOJaBaHIH JUCIHUILTUHBI «[ a30CHA0KEHHE» UCIIOIB3YIOTCS
TpaJULMOHHASI U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

1. JIns ¢popMHpOBaHUS HOBBIX TEOPETUUECKUX M (DAKTUUECKUX 3HAHHM HCIIOJIB3YIOTCS
JEKLUU:

0030pHBIE — JJIS1 PacCCMOTPEHHUsI OOIIMX BOIPOCOB M TMOHATUH Kypca «BeHTmisAnus»,
KOTOpBIE HEOOXOAUMBI [Tl CUCTEMATU3alMU 1 3aKPEIUICHHSI 3HaHUH;

nH(OPMAIIMOHHBIC — JIJIST O3HAKOMIICHUSI C OCHOBHBIMU MPUHITUIIAMH POCKTHUPOBAHUS U
pacueToB KOTEIbHBIX arperaTos, a TAKXKe /711 U3yUEHUS MPOLIECCOB, MPOUCXOISIINX B dJIEMEHTaX
KOTEJIbHON YCTaHOBKH;

NpoOJIeMHbIE - JJIS Pa3BUTHUSI HCCIIENOBATENbCKUX HABBIKOB W M3y4EHHUS CIIOCOOOB
pereHus 3aay.

2. Jlna npuoOpeTeHus: HOBBIX (DAaKTUYECKUX 3HAHUM W TMPAKTHYECKUX YMEHUH
UCTIOJIB3YIOTCS TPAKTUYECKHE 3aHATHS:

MpakTHYeCKoe 3aHsATHE B (OpMe NpPaKTHUKyMa — OpTaHW3alus Y4eOHOW paboThI,
HalpaBJIeHHAs Ha pelIeHNe KOMIUIEKCHOM y4eOHO-TI03HaBaTEIbHOM 3a/1a4H;

paz0op pe3yNbTaToB TEMATHICCKUX KOHTPOJIBHBIX PadOT, aHAIU3 OMIMOOK, COBMECTHBIN
MIOVCK BApUAHTOB PALIMOHATIBHOTO PEIICHHSI Y4eOHOU TPOOIIEMBI.

3. lnsa nmpuoOpeTeHusi HOBBIX TEOPETUUYECKUX U (PaKTUUECKUX 3HAHWN, KOTHUTUBHBIX U
NPaKTUYECKUX YMEHUI UCTIONb3YyeTCsS CaMOCTOsITeNIbHas paboTa:

CaMOCTOSITeNIbHOE U3Y4YeHHE YUeOHO TUTepaTyphl, KOHCIIEKTOB JIEKLINHT;

MOATOTOBKA K ayIUTOPHBIM KOHTPOJIBHBIM paboTam;

BBITIOJTHEHUE KYpPCOBOM pabOTHI.

4. JIns mpoBeieHus 3aHATHI B UHTEPaKTUBHOH (hopme:

OpHUEHTAIM CTYJEHTOB Ha 00pa30BaTelbHbIE HHTEPHET-PECYPCHI.

paboTa B KOMaHJIE;

CEeMUHApP-AMCKYCCHSI — KOJUIEKTHBHOE OOCYX/JIEHHE KaKOro-iudo CHOPHOIO BOIpOCa,
po0JIeMbl, BBISIBIIEHHE MHEHUH B TPYIINe

B xome nmpoBeneHuss 3aHATUNH OpelycMAaTPUBAETCS  UCIOJIb30BAaHUE  CPEICTB
BBIUMCIUTENFHON TEXHUKU MPHU BBHITTOJHEHUU WHIUBUIYATbHBIX 3a/JlaHUN, KOHTPOJIBHBIX padoT,
KYPCOBOTO ITPOEKTA.

6 YueOHo-MeTOoqHYeCcKOe o0ecTieueHre CaMOCTOATEIbHOIH PadoThl 00yUYaKOIIHXCSI
[IpencraBneHo B mpuaoxeHuu 1.

7 OueHoYHBIE CpeaCcTBA AJIsl HPOBeIeHNs IPOMEKYTOYHOM ATTeCTAMHI
IIpencraBieHbl B IPUIIOKEHUU 2.

8 YuebHo-MeTOoqMYecKOe 1 HH(POPMALIMOHHOE 00ecnevyeHHne JUCIUTIJIMHBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. IIu6eko, A. C. T'azocrabxkenue : yudeOHOoe mocobme / A. C. Illmbexo. —
Cankr-IlerepOypr : Jlanb, 2019. — 520 c. — ISBN 978-5-8114-3662-0. — Texkct
eKTpoHHbI  //  JlaHb :  DJeKTpoHHO-OMOnmoTreyHas  cucrema. —  URL:
https://e.lanbook.com/book/125714 (mata o6pamenus: 14.09.2020). — Pexum moctyma: s
aBTOPU3. I10JIb30BATEIICH.

2. HIkaposckuii, A. JI. 'a3ocHabxenune. Mcmnonp30Banne ra30BOro TOIUIMBA : y4eOHOE
nocob6wue / A. JI. llkaposckuii, I'. 1. Komuna. — Canxkr-IlerepOypr : Jlans, 2020. — 140 c. —
ISBN 978-5-8114-4055-9. — Texkct : 3nekTpoHHBIH // Jlaub : 31€KTpPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/130164 (nara obpamenus: 14.09.2020). —



Pexxum gocryna: 1 aBTOpU3. I0JIb30BATENIECH

0) JlonostHUTEIbHAS JINTEpPaTypa:

1. Tomak, C. A. TI'azocHaGkeHHE J>XWJIOTO paiioHa TOpoaa : Y4eOHO-METOJAMYECKOE
nocobue / C. A. Tonsik, M. C. Yasikos, U. E. Cukepun ; MI'TY. - Marautoropck : MI'TY, 2015. -
1 snektpon. onr. auck (CD-ROM). - 3arm. ¢ Tutyn. o3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload Tname=1553.pdf&show=dcatalogues/1/1124
755/1553.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooosekr. - Tekct
AJIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

B) MeToan4eckne ykazaHus:

1. T'uppaBaudeckuii pacueT cucTeM ra3ocHabkeHus : yuebHoe nmocobue [t By30B] / E.
b. AranurtoB [u ap.] ; Marauroropckuii roc. texuuueckuid yH-T um. I'. M. Hocosa. -
Maruurtoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1509-1. -
3arm. c TUTYIL. JKpaHa. URL
https://magtu.informsystema.ru/uploader/fileUpload 7name=3942. pdf&show—dcatalogues/ 1/ 1530
517/3942.pdf&view=true (mara oOpamenus: 14.05.2020). - Maxkpooobekr. - Tekcr
3JIEKTPOHHEIN. - CBeneHns nocTymHbI Takke Ha CD-ROM.

r) [IporpammHoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieyeHue

HaunmenoBanue .
1o Ne norosopa Cpok aeicTBus JIMLIEH3UN

MS Windows 7
Professional(mna  [[-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 . 135 o1 17.09.2007 Gecepouro
Professional
77Zip CBOOOTHO OECCPOUHO
Bpaysep Mozilla [cBoGomHO
Firefox pacopoctpansemoe [10 beccpotmno
Bbpaysep Yandex [cB0oOomgHO OECCPOYHO
FAR Manager CBOOOIHO 0OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
Hassanue xypca CchlIKa
Hamuonanbuas
nHpopmanronHo-ananutuaeckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii MHAEKC HAYYHOI'O IIMTHPOBAHHUS
IlouckoBass cucrema Axanemus Google

(Google Scholar)

Nudopmanmonnas cucrema - EnnHoe OKHO
JI0CTYTa K HHPOPMAIIMOHHBIM pecypcam
Poccuiickas T'ocynapcTtBeHHast OuOIHOTEKA.
Karasorn

DnekTpoHHBIE pecypchl Oubmorexku MITY
nM. ['.1. HocoBa

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

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

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

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




MexnayHapoaHas HAayKoMeTpudeckas pedepaTuBHas U
MOJTHOTEKCTOBas 0a3a JaHHBIX HaydHbIX wu3maHuii|http://webofscience.com
«Web of science»
MexnyHnaponnas pedepaTuBHas W IOJTHOTEKCTOBAs
crpaBoyHass 0a3a JAaHHBIX HAYYHBIX  M3JAHHHI
MexnyHapoaHas 0a3a TMOJHOTEKCTOBBIX >KYPHAJOB
Springer Journals
MexnyHapoaHass KOJUIGKIHSI HAayYHBIX IPOTOKOJIOB
10 pa3JIMYHBIM OTpacysiM 3HaHuM Springer Protocols
MexnayHaponHass ©0a3a HaydyHbIX MaTepHAIOB B
o0macti  GU3MYECKUX HAYK W MHXHHUPHHTA
MesxayHaposaHas 6a3a CpaBOYHBIX U3JJaHUN 110 BCEM
oTpaciisIM 3HaHuH SpringerReference

9 MaTepuajibHO-TEXHHYECKOE o0ecredeHne TUCIUTILIHHBI (MOIYJIsT)

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

MarepuanbHO-TEXHHUUECKOE 00eCTIeYeHUE AUCHUIUINHBI BKIIIOYAET:

Jlekuuonnusle aynuropuu MynbTUMEIUNHBIE CpPEACTBA XPAHEHMS, IepeJadud U
NpeACTaBiIeHUs HWHPOpMaLUU (MHTEpaKTUBHAs JOCKa B KOMIUIEKTE C MPOEKTOPOM U
KOMITBIOTEPOM).

JIeMOHCTpALlMOHHbIE CTEH/IbI, IUIAKAThI, HATJISAHbIE IOCOOMSL.

JlaGopaTopus JleMOHCTpalMOHHBIE CTEH 1B, IJIAKaThI, HATJISTHBIE TOCOOUS

MakeTbl ra30BEIX IUTNAT, KoTiaa, [ PY

[Tomemenust 17151 caMOCTOSATENbHON pa0boThI [IepcoHabHBIE KOMITBIOTEPHI ¢ TakeToM MS
Office, BBIX0JIOM B WNuTtepuer " c JOCTYIIOM B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Aynuropuu IS MPaKTUUYECKUX 3aHATUH, TPYNIOBBIX WHAUBUIYATbHBIX KOHCYIbTALUM,
TEKYIIET0 KOHTPOJII M TMPOMEXKYTOYHOU arrecTanuu JleMOHCTpallMOHHBIE CTEHbI, IMIAKAThI,
HarJSIIHBIE IT0CO0US

[Tomemenuss Ui XpaHeHHsT M NPO(UIAKTUYECKOrO OOCIYy)XMBaHUS y4eOHOTO
obopynoBanus Illkadel u cremnaxku A XpaHEeHUS y4eOHO-METOIUYECKOW JOKYMEHTAllUH,
yueOHOro 000pyNOBaHUs U y4eOHO-HATIISITHBIX TTOCOOUIA;

WHCTPYMEHTHI M 000PYyTI0BaHUE JJI 00CTY>KUBAHUS



IIpunoxenue 1
Y4eOHO-MeTOoAHYEeCKOe 00ecTieYeHHe CAMOCTOATEIbLHOH padoThl 00yYaroIMXCst
IIpuMepHasi CTPYKTYpa U co/iep:KaHue pa3jesia:

[lo mucummummue «['a3ocHaOXeHHWE» TPEIYCMOTpPEHA AaydUTOpHas W BHEAyIUTOpHAS
CaMOCTOSTENIbHAsI paboTa 00yJarOIIMXCS.

AynutopHas caMOoCTOATeNIbHasi paboTa CTyJIEHTOB IPEANoJiaraeT pelieHne NpakTUYECKUuX 3a1au
Ha MPAaKTUYECKUX 3aHATHUSIX U BBINOJHEHUE JTa00paTOPHBIX PadoT.

IIpumepHbIe ayquTOpHBIE JJadopaTopHbIX padoT (AJIP)
AJIP Ne 1 MarepuaJbl, apMaTypa 4 000py10BaHHe ra30BbIX ceTel
AJIP Ne 2 [IpuGopsl 1 annmapaTtypa it O0bITOBOI0 ra30CHa0KeHUs
AJIP Ne 3 UcnibiTaHus ra30peryisiTOPHOrO MyHKTA
IIpumepHbIe ayniuTOpHBIE NpakTHYecKue padoTsl (AIIP)
AIIP Nel. OcHoBHBIE CBOMiCTBA M TPeOOBaHMSI, PeIbsiBJIsieMble K TOPIOYHM ra3am.
1.PaccunTaiiTe TEIIOTy Cropanusi ra3a, UMEIOIIETO CIeNYIONuii 00beMHBIN COCTAB:
CH4=95%; C2H6 = 4%; CO2 = 1%.
2.IlpenenvHbIE HOPMBI COIEPXKAHUS MPUMECEi B Ta3000pa3HOM TOIUIHBE.
AIIP Ne2. I'a3oBble CKBa:KHHBI, HX OypeHHe H YcTpoiicTBO. O0BsI3Ka ra30BbIX CKBAKHUH.
1.HapucyiiTe cxemy | U3JI0KUTE YCTPOHUCTBO Ia30BOI CKBAKUHBI
2. BeimoaHuTEe 00BSI3KY Ta30BBIX CKBAKUH

AIIP Ne3. O0OpaboTtka rasza. Ocyuka raza u 04MCTKa 0T cepoBogopoaa. Onopusanus raza
U 0/I0OPU3AIHOHHbIE YCTAHOBKH

1.3apucyiite cxemy og0pH3allMOHHON ycTaHOBKU. OxapakTepusyiite ee paboty
2. 3apucyiiTe cXeMy YCTaHOBKH JJI OCYIIKH raza. OxapakTtepusyirte ee pabory

AIIP Ned4.  Cxema MarucTpajibHOrO Tras3onpoBoga M ero coopys:kenuid. IloasemHubie
xpanuanma. Pado4asi eMKOCTh ra3oXpaHu/InIIA

1. Pa3paboTtaTh cxeMy ra3oTpaHCIOPTHOH CHCTEMBl. YKa3aTh Ha CXE€ME IPOMEKYTOUHYIO
KOMIIPECCOPHYIO CTaHLUI0, mpombicioBylo ['PC, mnoazemMHoe XpaHWIWIIE rasza, cenaparopbl,
CKBQKUHBI U JIp. O0BEKTHI, & TAKXKE 3aMOPHYIO0 apMaTypy.

AIIP NeS. YeTpoicTBO M KOHCTPYKIMU HAPYKHBIX ra30MpoOBOI0B.

1.IlocTpouTh NPUHIMIUAIBHYIO CXEMY pacHpeAeIUTEIbHONH CHCTEMBbl Ta30CHAOKEHHUS
KPYIHOro ropoja. OG0CHOBATh IOCTPOCHHUE.

2.0mpenenuTh pacueTHBIA mepenaj JaBjieHus B ra3oBod cetu oT ['PII Ha BBOme B
IPOMIIPEANIPUATHE 10 TOPEIOK, €CIU AOIyCTHMas INeperpys3Ka arperaroB cocrasisieT 15%, a
MUHUMaJbHas Harpy3ka cetu 60%.

AIIPNe6. ApmaTtypa u 060py/i0BaHNe ra30npoBoa0B.



W3yyeHne 1o KarajoraM OTEYECTBEHHBIX U 3apyOC)KHBIX MPOHM3BOAUTENCH Ta30BOIO
000pyI0BaHUS M apMaTyPHI

AIIP Ne7. Pacuer rogoBoro norpedjeHusi ra3a rnoceJKaMu u ropoaMu.

1.0mpenenuTh KOJMUYECTBO KUTeNeH B ra3ocHabkaeMoM paiione. [Tnmanbel  MuUKpopaiioHOB U
UX KOJIMYECTBO B34Th U3 [3] corimacHO BapHaHTY 3a1aHUs

2. Paccunrtare nmorpebieHne ra3a TopoJIoM Ha OTONMUTENbHBIC HYXIbI ¢ HacenenueMm B 100
TBIC. YEJIOBEK

AIIP Ne8. Pacuer rogoBoii U CyTOYHONH HEpABHOMEPHOCTH.

1.M3ydanTs  METOIWKY  ONpENeNCHUsS  MaKCHMaJIbHO-4aCOBBIX  PacXoloB IO
Kod(durmenTaM 0THOBPEMEHHOCTH.

2.11300pa3uTh U MpoaHaIU3UuPOBATh I'0JI0BOM rpaduK MOTpeOICHHS ra3a

AIIP Ne9,10. OnpeneieHne pacueTHbIX pacxoaoB raza. MeToabl pacuera ¢ HCN0JIb30BaHHEM
K03} PUUNEHTOB 0JJTHOBPEMEHHOCTH U KOI(P(PUIIHEHTOB HEPABHOMEPHOCTH.

1.Mcnonb3ys pe3ynpraTtsl pemieHuss AIIP Ne7 paccumrars pacxoisl ra3a paBHOMEPHO
pacnpesieleHHbIMU  TIOTPEOUTEIIMU Ha KOMMYHalIbHbIE HYXbIL.. PacueT npoussecTu i Tpex
MUKPOPAOHOB.

2.0mnpenenuTh pacxo/ibl Ta3a COCPEIOTOUYCHHBIMU MTOTPEOUTENSIMA CPEAHETO JTaBIICHUSI.
[Tepeuens nmotpedureneit B3aTh U3 [3] cormacHo BapuaHTy 3amanus. O003HAYUTH MOTPEOUTENICH
Ha IJTaHaX MUKPOPaioHOB

AIIP Nell. OmpeneneHude mnoTepb JdaBJEeHUsI B Ta3onpoBOaxX ¢ Y4YeTOM H3MEHEHUs
IIOTHOCTH ra3a. KoadpuuuenT c:kmmMaeMocTH ra3a M ero y4er NpH THAPAaBJIMYECKOM
pacuere. PacueTHble (popMyJibl, TA0IHLBI, HOMOTPAMMBI.

1.ITocTpouTh TYNIUKOBYIO Pa3BETBICHHYIO CETh CPEAHETO JABJICHUS, UCTIOJIB3Yys PE3YIbTaThl
pemenust AITP Ne9,10. Pa3outh ceTh Ha yuacTKH, ONPEAEIUTh PAcXO bl Ta3a Ha KaXKJIOM y4JacTKe.

AIIP Nel12,13. IMocTtaHoBKa 3aJauyM pacyeTa TYNHMKOBBIX, Pa3BEeTBJEHHBIX M KOJIbIEBbIX
cereil. [IpuHOMNIBI IKOHOMHYECKOT0 pacilpeaejeHus NMOTePh AaBJIeHUs B ra3onpoBojax.
PacueTHasi cxeMa OT/a4uM ra3a u3 CeTH.

1.IlocTpouTh TYNMKOBYIO DPa3BETBICHHYIO CEThb HU3KOIO JABIECHMS, UCIOJIB3YS PE3yJIbTaThl
pemenust AITP Ne9,10. Pa3outh ceTh Ha y4acTKM, ONPEAEIMTh pacyeTHbIE pacxXonbl raza Ha
KaKJIOM y4acTKe

2. IlocTpouTh KOJBLEBYIO CETh HU3KOTO JABJIEHUS, UCHOJIB3Yyd pe3yibTarbl pemieHuss AP
Ne9,10. Onpenenuts nyTeBble U TPAH3UTHBIE HAIPY3KU HA KaXJOM Y4acTKe.

AIIP Nel4,15,16. Pacyer TYNHKOBBIX Ppa3BeTBJEHHBIX Ta3oBbIX ceTeil. Pacuer
NMOTOKOpacHpee/ieHUuss B KOJbLEBBIX ceTsaX. Pacuer  ceTeli BBICOKOro (CpeaHero)
JABJIEHUS] C YYeTOM HAJeKHOCTH oOecriedyeHUsl morpedurTesieid razoM. Pacyer KoJblIEeBbIX
ceTell HU3KOro JaBJIeHHU.



1. Ucnonb3ys peszynbrarel AIIP Nell,12,13 BBINOJHUTE THIPABINYECKUE PACUETHI TYTMKOBBIX
pa3BETBIIEHHBIX CET€ HMU3KOro M cpenHero  JamieHus. CHpoeKTHpOBAaTh U PACCUUTATDH
KOJIBLIEBYIO CE€Th HU3KOTO JaBIICHHUS .

AIIP Nel7. PacyeT nponmyCKHOM CIOCOOHOCTH PeryJsiTOpoB J1aBJICHHSI.

1.PacuutaTh MOPOMYCKHYIO CIIOCOOHOCTH pEryjsTopa JaBl€HUS , YCTAaHOBIEHHOTO B
3anpoektupoBaHHoM [ PI1, oGcmykuBaronum Tpu MUKpopaioHa.

AIIP Nel8 I'a3oBble cueTYnKHU U pacxoaomepbl. Ux mogdop u pacuer.

1. TlomOpaTh U paccyuTaTh Ta30BbIE CUETUYMKH U PACXOJOMEPHI UCIONB3Ys pe3ynbTarel AITP
Nel7.

AIIP Ne19,20. TexHMKO-IKOHOMUYECKOe 000CHOBaHHE CXeM IOPOJACKHX ra3oBbIX
cereil. TeXHNKO-IKOHOMUYECKHI pacyeT JUAMETPOB I'a30BbIX CeTeH.

1.BBINIOJIHUTD TEXHUKO-DKOHOMUYECKUN PACYET TYHMMKOBOM CETM HU3KOIO JaBJICHHUS,
ucnonb3ys pe3ynbTatbl AITP Nel4-18.

AIIP Ne21,22.  IlppHUHunuadbHbIe CXeMbl IPOMBINUICHHBIX cHCTeM. MesKunexoBble
ra3onpoBojibl H UX YCTPOiicTBO. BHyTpHLIexoBbIe razonpoBoabl. PacueTHbie pacxoabl ra3a u
pacyeTHbIE Nepenajbl J1aBJIeHHs.

1.HapucoBatb 11 00BSICHUTE CXeMY T'a30IIPOBOJIOB arperaTta, 000pyA0BaHHOTO 1yThbEeBBIMU
TOpEIKaMH.

2.HapucoBath cxemy OOBSI3KM Ta30lpOBOJAMHU arperata npu OOOpYIOBaHMU €ro
KEKIIUOHHBIMH FOPEIKaMU HU3KOI'O AaBJICHUS

3.1300pa3ute 0THO—H JBYXCTYIEHUYATHIC IPOMBIIUICHHBIE CHCTEMBI.

4.0mpenenuTh pacueTHBIE PAaCXO/Ibl T'a3a MPOMBIIUICHHBIME MOTpeduTesiMu. KommuecTBo
Y TIEpEYCHb MOTpeOuTENel BRIOPATh COrIacHO BapruaHTy. OO0CHOBATh pacUeTHBIC TTapaMETPHI.

AIIP Ne23. YmpapjieHHe pe:kMMaMU NoJauM ra3a. Yder W Oananc ra3a. UcnbiTaHue
ra3onpoBoA0B W MNpHeMKa HX B JIKkcmiayaranuio. IlpucoenuHenne ra3onpoBogoB K
aeiicTBylOIMM ra3oBbiM ceTsiM. IIpoayBka raszomposoaoB. KoHTpoab 3a cocrosiHmeM
ra3onpoBoaoB. BoisiBiieHUe U IMKBHIALUSA YTe4eK

1.M3yueHune qOKyMeHTAIlUU 00 UCIIBITAHUU Ta30IIPOBOIOB, O MPUCOESTNHEHUH ra30TPOBOJIOB
K JIEHCTBYIOIUM Ta30BBIM CETSIM, 00 0OcmykuBaHuu razonpoBoaoB u ['PIT u mp.

AIIP Ne24. CpoiicTBa MHAUBHAYAJIbHBIX YIJIEBOAOPOIOB B KHJAKOW M mapoBoii ¢a3ax,
BXOJSIIHUX B COCTAB CKMKEHHBIX ra3oB. CMecH ra3oB M :KuakocTeid. Pacuer cocraBa cMecH.

1. M3yuuTh muarpaMMmy cOCTOSTHUS nporaHa (OyraHa)

2. W3obOpasuth Ha JMarpaMMe TEPMOIMHAMUYECKHE IPOIECCHl, TMPOTEKAINEe B
ra3zo0a/NIOHHOM yCTaHOBKE

AIIP Ne25. ®u3znyeckne nNpouecchbl, NpoTeKawye B yCTAHOBKAX YIJ1eBOAOPOAHBIX I'a30B y
norpeoduTesieii. Harpes :xkuakocTu, ucnapenue, CKUraHue MCMapUBIIMXCS MAPOB, B3aMMHAasA
CBSI3b 3THX NPOLECCOB.

1.Paccuntath coctaB mapoBoil (a3bl W JaBICHHE CMECH, HaxonsuleWcs B OauloHE MpH
temreparype 15 °C, ecii MOJIBHBIN COCTAB KUAKOMN (asbl creayromniuii: mpomna 0,8, n300yran 0,2.



ATIIP Ne26. TeopeTnueckue OCHOBbI CKUTAHUA ra3a.

1.PaccuuTaTh COCTaB MPOAYKTOB CrOPAHUS H TCOPETHUYCCKYIO TEMIIEPATYPY CrOPaHUS JIsI
rasa cieayroiiero ooremuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

AIIP Ne27. Kuaccupukanusi M OCHOBHBIC 3JIEMEHTBI Ta30BBIX ropenok. Cnocodbl
opraHusanum mnpouecca ropenusi. CMmeceoOpazoBaHue. WHTEHCHBHOCTH mpoLecca
C/KUTAHMA raza.

1.HapucoBarb cxemy Oo4HOM  KeKUMOHHOHM ropenku Ilpomsneproraza. OOBACHUTH
NPUHIUI €€ paboTHI.

2. HapucoBaTh cxeMy TYHEIbHOW 93KEKIMOHHOW ropenkd . OOBSICHUTh NMPHUHLUI ee
paboThI.

3. HapucoBaTh cxemy ropesiku armocgepHoro tuna. OObICHUTH NPUHIUI €€ paOOTHI.
4. HapucoBatb cXeMy TOPEJIKH TYypOYJISHTHOTO CMEIICHHsI KOHCTPYKIMH Termonpoekra

AIIP Ne28,29. Pacuer aTrmMocdepHBIX ropejok. Beioop pacuerHbix mapamerpos. Pacuer
3KEKLIMOHHBIX I'OPEJIOK MOJHOI0 NPeABAPUTEJBLHOI0 CMEIICHHS Ta3a ¢ BO3YXOM.

1.PaccunTath HEOOXOIMMOE NMaBIICHUE Ta30BO3MYIIHOW CMECH B TOJOBKE aTMOCHEpPHOM
TOpPEJIKU, €CIM OHAa MMEET UUIUHIPUUECKUE BBIXOAHBIC KaHAJIbI AUAMETPOM 6 MM U JITMHOM 12
MM.

2.Kak onpenenuTs mapaMeTpbl aTMOC(HEPHOM TOpeIKH, CIPOSKTUPOBAHHOM JIJIsI IPUPOTHOTO
rasza, €ciii ee Hy>KHO MCIOJIb30BaTh AJIs ponaHa?

3.CocTaBbTe AIrOPUTM pacueTa 3KEKIIMOHHOM FOPENKU CPEAHETO 1aBICHMUS.

AIIP Ne30. YcrpoiicTBO BHYTPHIAOMOBBLIX Tra3onpoBoaoB. I'azoBble npudopsl. Ilaurel.
BononarpeBaresin. ABToMaTH3anus NpudopoB. YcranoBka. OTBOA NPOAYKTOB CrOPAHMS.

1.I3y4nTh yCTPOHUCTBO ra30BOM IIJIUTHI.
2. 3y4uuTth yCTpONCTBO BOAOHAIPEBATEINS.
3. Ilpoananu3upoBaTh COCOOBI 0TBO/IA IPOJAYKTOB CrOPaHUS

ATIP Ne31,32,33 I'uapaBianyeckuii pacueT BHYTPUAOMOBOH ceTH ra3onposoaoB. Pacuer
ABIMOXO/I0B.

1.ITocTpoUTh AKCOHOMETPUYECKYID CXEMY BHYTPHUJIOMOBOMU CEeTU Ta30IpPOBOOB
cornacHo I'OCT 21. 609 — 2014. )Kunoe 31anue BEIOpATh MO CTPOUTEIBHOMY KaTaJlOTy COTJIACHO
BapuaHTy. Ha cxeme yka3aTh pacueTHbIE pacXo/bl Ia3a Ha KaXJA0M yJacTKe.

2.Iloka3zath pa3BOJIKY BHYTPHIOMOBOM ceTH razomnpoBojoB coriacHo 'OCT 21. 609 —
2014 Ha myaHe BTOPOTO 3TaXka 3/1aHusl. YKa3aTh HEOOXOIUMYIO apMaTypy.

3.BBINOTHUTD TUPABINYECKUN pacyeT BHYTPUIOMOBOM CETH ra3ompoBOJIOB.
Kypcosoii npoekr:

L]env svinonnenus Kypcogoeo npoekma «lI a30cHaOKEHHUE TOPOJIa, MOCETKA HIIA MPOMBIIIJIEHHOTO
OPEINpUATHS» - TPAKTHYECKOEe 3aKPEIUICHHE TEOPETHYECKOro Kypca U NPHOOpeTeHue
CTYACHTAMH pPACYETHBIX HABBIKOB IO MPOECKTUPOBAHUIO HAPYKHBIX M BHYTPEHHUX CHUCTEM
ra3ocHa0XeHHs, 0CBOGHHE METOIUK THIPABIMUECKOTO pacuéra ceTeil ra3ocHabKeHUsI CPeTHEro
Y HU3KOT'O JIaBJICHUM.



Cooeporcanue u 00vem Kypcosoii pabomoi:
1. PacueTHO-NOSICHUTE/ILHAS 3aNNCKA:

a) OIJIaBJICHHWE, WCXOIHBIC JaHHBIC (TEXHWYECKas XapaKTePUCTHUKA 3JaHUs, KIMMATHYECKHE
JIAHHBIEC paiioHa CTPOMTEIHCTBA, COCTAB U XapaKTEPUCTHUKA IPUPOIHOTO Ta3a);

0) ompeiesieHne KOJMYECTBA )KUTEJIEH B ra30CHa0KaeMOM paiioHe;

B) ONpEACICHHE pPACYCTHBIX pPAacXoJOB Ta3a pPaBHOMEPHO  pacHpeleieHHBIMH U
COCPEIOTOYCHHBIMH MTOTPEOUTEISIMHU;

T') BBIOOpP CHCTEMBI Ta30CHAOKEHUS U onpeesienne konmnuectsa ['PIT;
1) pacyeT IPOIYCKHON CITOCOOHOCTH PETYJIATOPOB JIaBJICHHUS;
€) TUJIpaBINYECKUN pacueT CeTU CPEAHETO AaBICHUS;
) TUAPABINYECKUH pacueT BHYTPUAOMOBOU pa3BOAKH Iasa;
3) pacdeT ra30CHa0KEeHHUs TPYIIIBI 3JaHIH MUKPOPaHOHa;
1) TUAPABINYECKUIN pacyeT KOJIbLEBOM CETH HU3KOTO JTaBJICHUS.
OO6mwmit 00beM nosicHUTENbHOM 3anucku 25-30 cTp.
2. I'pa¢gmyeckas yacTb padoThl.

['padpraeckast yacTh MpoeKTa TOJDKHA OBITH IIPEICTaBlIeHa B BUE TUCTOB  (dhopmat A3). Ha atux
JUCTaX KOMITAKTHO pa3MEMNICHBl T€ YEPTEXKH W PHUCYHKH, KOTOPBIE COMPOBOXKIAIOT TEKCT
MOSICHUTENbHONI 3aIllMCKHU, a UMCHHO:

1. [Inan mMukpopaiioHa TOpojila ¢ HAHECEHHBIMU Ha HETO COCPEIOTOYCHHBIX MOTPEOUTENICH
ra3a CpeJHero 1 HU3KOro JIaBJICHHUS .

2. [Tnan Mukpopaiiona ropoja ¢ pacdeTHOM CXEMOM CETH Ta30CHAOKEHUSI CPETHETO
JaBJICHUS .
3. [Tnan BTOpOTO 3TaXKa )KUJIOTo JOoMa C 0003HAYCHHEM T'a30BbIX TPHUOOPOB U BHYTPUIOMOBOM

Pa3BOJIKH rasa.
5. AKCOHOMETpUYECKas cXeMa BHYTPUIOMOBOM Pa3BOJKHU rasa .

6. [Tnan Mukpopaiiona ropoja ¢ pacieTHOM CXEMOH CETH Ta30CHA0KEHUsI HU3KOTO JIaBJICHUS
JUISL TPYII 3AaHUM MUKPO

7. [Inam MukpopaiioHa TopojJa C PacYeTHON CXEMOW KOJBIICBOW CETH Ta30CHAOXKEHUS
HU3KOTO JaBJICHUS.



IIpniaoxenue 2

OueHoYHbIE cpeICTBA /Il IPOBeAeHUS POMEKYTOYHOM aTTecTalluu

Kon
NHaukaTop 10CTHKEHH S
HHIHKAT OueHovHbIE cCpeacTBa
opa KOMIIeTeHITUH

[TIK-2: CriocobeH MOoAroTOBUTHh MPOEKTHYIO AOKYMEHTAIMIO 1O OTACIBHBIM Y3JIaM M JJIEMEHTaM
ra3opacnpefielicHusi W Ta30moTpeOseHus, s BHYTPEHHHUX Ta30MpPOBOJIOB U
ra30MCIOJIB3YIOIIETO 000PYAOBAHMS, & TAKXKE 110 HAPY>KHBIM Ia30BBIM CETSIM O0BEKTOB KalIUTAILHOTO

CUCTEM

I1K-2.1

Boinonnsier paboTsI no
MIPOCKTHPOBAHHUIO HAPYKHBIX U
BHYTPEHHUX Ta30BBIX CETEH W
UX 3JICMCHTOB

TeopeTnyeckue BONMPOCHI K IK3aMeEHY:

1. OcCHOBHBIE CBOMCTBA M COCTaB Ta3000pa3HOTO
TOTLIIMBA.

2. Kinaccudukanum ra3oBoro TOIIMBA MO0 pa3HBIM
MpU3HAKAM.

3. VYCeTpoicTBO ra30BbIX MECTOPOKACHUM.

4. Buasl 06paboTKH MPUPOITHBIX Ta30B.

5. [IpununuanbpHas cxema yCTpoucTBa
MarucTpaJbHOTO ra30MpoBoa.

6. XpaHumuiia rasa.

7. Krnaccudukanys ropoickux ra3omnpoBoioB B
BaBHCHUMOCTU OT MAaKCUMAaJIbHOTO JIaBJICHUS rasa.

8. Knaccugukarus ropoackux razornpoBoJioB 1o
YHCITy CTYIIEHEW JaBICHHUS.

0. CyTb UEPAPXUYHOCTH TOPOICKON CUCTEMBI
ra30CHa0KEHHUS.

10. [TpuunnbI, 00yCIaBIUBAIOIINE COBMECTHOE
MIPUMEHEHNE HECKOJIbKUX CTYIEHEH aBiIeHus raza B
ropojax.

11. Kiaccudukanmst ropoickux ra3ornpoBO0B 10
Ha3HAYEHUIO.

12. [IpeumyiiecTBa U HEAOCTATKH KOJIBLIEBOM

CXEMBbI Ta30MPOBOJIa [0 CPABHEHUIO C TYIHKOBOM.

13.  TpyOsl, apmarypa u 000pynoBaHHE
ra30MpOBOOB.

14 Ilepexoanl ra30mpoBOJOB YEPE3 €CTECTBEHHBIE
M NCKYCCTBCHHBIC ITPCIIATCTBUA.

15. MecTa yCTaHOBKHU OTKJIFOUAIOIIUX YCTPOUCTB
Ha Ta30IIpOBO/IAX.

16. Buipl HEpaBHOMEPHOCTH U CITOCOOBI
peryupoBaHusi HEPABHOMEPHOCTH MOTPEOICHHUS Ta3a.

17. [IprunHBI XUMHYECKON KOPPO3UH MaTepuaia
TpyO Ta30mpoBOAOB. METO/bI 3aIUTHI.

18. [IpUunHBI 1 MEXaHU3M SJIEKTPOXUMUYECKOU

KOppO3HH MaTepuaia TpyO ra3onpoBooB. MeTos
BAIUTHI.

19. IIpyu4nHBI 2IEKTPUIECKOU KOPPO3UH
MaTepuasia TpyO ra30mpoBOa0B. METOIbI 3aIUThI.

20. ITaccuBHBIC U aKTUBHBIC METOBI 3AIIUTHI
ra30mpOBOIOB OT KOPPO3HUH.

21. Pacuer romoBoro morpedaeHus raza ropoaoM.

22. HanexxHocTh pacnipenenuTenbHbIX CUCTEM

FaSOCHaG)KGHI/I}I, ITYTU MMOBBIIICHU A Ha[[é)I(HOCTI/I.

23. ITokazarenu HageKHOCTH




pacrpeeTuTeNIbHBIX CUCTEM ra30CHA0KEHUS:
TOJITOBEYHOCTh, PEMOHTOIIPUTOTHOCTD U JP.

24. TexXHUKO-2KOHOMHYECKHI pacueT ra3oBbIX
ceTen

Teopernyeckue BONPOCHI K 3a4€Ty:

1. IlpuHLKIIBI TPOEKTUPOBAHUS TPACC
razonpoBoja, uncia u pacnojoxenue ['PI1.

2. VYcnoBusi IPUCOEIUHEHUS PA3IUYHbBIX
noTpeduTeneil K ra30BbIM CETSM.

3. OcHOBHBIE ITpaBUJIa MPOKJIATKU TOA3EMHBIX
ra3onpoBO/IOB.

4. OcHOBHbIE NpaBUJIa MPOKJIAAKH HaJ3EMHBIX
ra3onpoBO/IOB.

5. IlpuHUUIIBI IPOEKTUPOBAHUS U
TUAPABINYECKOTO pacyeTa TYITUKOBON
Pa3BETBICHHOM ra30BOM CETU HU3KOIO
JIABJICHUSI.

6. AJropuT™M ruApaBIMYECKOrO pacyeTa
TYIIMKOBOW Pa3BETBJICHHOU Ia30BOM CETU
CPEIIHETO JaBJICHUS.

7. IIpuHIUIIBI IPOEKTUPOBAHUA U
TUAPABINYECKOTO pacyeTa KOJbLEBON
Pa3BETBICHHOM ra30BOM CETU HU3KOIO
JIaBJICHUSI.

Texuomornueckue cxemsl I PII, I'PY
9. Texnonorunyeckyto cxemy 'HC u ocHOBHBIE

IIPOLIECCHI TEPEMEILIEHUS COKMIKEHHBIX Ta30B
10. YcTpoiicTBO M IPUHITUTT pabOTHI TOPEIKH

UH(PPAKPACHOTO U3ITYUECHHUS
11. YcTpoiicTBO M IPUHITUT pabOTHI Ta30Ma3yTHON

TOPEJIKHU.

12. YeTpolcTBO BHYTPUAOMOBBIX Fa30MPOBOAOB
13. YcroBus yCTaHOBKUTa30BBIX PHOOPOB B

JKUJIBIX JJOMaXx.

14. Tlpunuun pacyera IbIMOXOOB JJisi OTBOJA

IIPOAYKTOB CTOPaHUs OT BOJOHArpeBaTeei.

*

[IpumepHble NpaKTHYECKHUE 32JaHUS IS
IK3aMeHa:

1.Paccunraiite =~ TemnoTy ~ CropaHus  rasa,
MMEIOIIIETO CIICTYIONUi 00beMHBIN COCTAB:
CH4=95%; C2H6 = 4%; CO2 = 1%.

2. 3apucoBaTh CXE€MY U H3JI0KUTh YCTPOWCTBO
ra30BOM CKBa>KUHBI
3. BeimonHUTE 00BSI3KY Ta30BBIX CKBAKUH
4.3apucoBaTh CXEMY OJOPU3ALUOHHON YCTAaHOBKU
M OXapaKTepu30BaTh ee paboTy
5 .Omnpenenutb pacueTHbIA Nepenaja AaBiICHUS B
razoBoii cetu oT ['PII Ha BBozie B mpoMmpeaAnpusiTue 10
FOpPEJTOK, €Clid JOMYyCTHMasi Teperpy3ka arperaTton
coctaBisieT 15%, a MuHuManbHas Harpy3ka cetu 60%.
7. PaccunmraTh mOTpeOiieHME Ta3a TOpOJOM Ha




OTOMUTEIbHbIE HYXIbl ¢ HaceireHueM B 100 ThIC.
YEIOBEK

8. N3o0pa3uth W mNpoaHAIM3UPOBATH TOIOBOU
rpaduk noTpebieHus rasa

9.Paccunrath pacxolbpl Ta3a PaBHOMEPHO
pacripeieIeHHBIMU noTpeOUTEIIMHI Ha
KOMMYHAJIbHbIE ~ HYXKIbl, €CIM B MHUKpOpaloHe
rpoxusaeT 7000 uenoBexk.

10.0npeaenuts pacxobl raza
COCPEAOTOYECHHBIMU HOTPEOUTETIMU CpEIHETO
TaBIICHUSL.

11.  OOBsCHUTH AMAarpaMMmy COCTOSHHS IponaHa
(OyTana)

12. . H3ob6pa3uth Ha  Juarpamme
TEPMOJMHAMUYECKHE IIPOLIECCHI, IPOTEKAIOIIUE B
ra3o0auIOHHON YCTaHOBKE

13. PaccunTaTh cocTaB MPOYKTOB CTOpPaHUS U
TEOPETUYECKYI0 TEMIIepaTypy CropaHusi Jjs rasa
crnenytomiero oobemHoro cocrasa:CH4 = 90%; C2H6 =
9%; CO2=1%.

14. Paccumrarh coctaB mHapoBoi ¢asbl H
MaBJI€HHE CMECH, HaxoJsIueicss B OauloHe Ipu
remrieparype 15 °C, ecnu MOJBHBIM COCTaB KHUIAKOM
(basel cnenyromuii: mponas 0,8, n300yran 0,2.

15. Hapucosatb CXEMY OnouHOU
PKEKIIMOHHON Topenku [Ipomdneproraza. OObSICHUTH
MPUHIUI €€ paboThI

IIpumep TeMBI KYpCOBOr0 MPOEKTA

[IpoekT cucTeMbl Ta30CHA0KEHHS KHIIOTO 3[aHUS B
KJIIMMAaTHYECKUX YCIOBHM ropoia YensOnHCK, a TaKkxke
MIPOEKT BHYTPUIBOPOBOI ra30BOM CETH.

[Inan TumoBOro »“Taxka W pa3pe3 3IaHUS B
CTpouTENbHOM Katainore. Ilman paitoHa roponaa
BBIJACTCSI COBMECTHO C 3aJJaHHEM.

IIpumep 3a1aHusI IO TeMe KYPCOBOT0 NMPOEKTA

BeimonHuTh

1. 'mapaBiIrvecKuil pacueT CeTH CPEAHErO JIaBJICHUS;
2. I'mapaBnndecKkuil pacueT BHYTPUIOMOBOM pa3BOJKU
rasa;

3.  Pacuer ra3ocHa0XeHUS ~ TPYNIBl  3JaHUH
MHUKPOpANOHa;

4. I'mapaBiavuecKuil pacueT KOJIbLIEBOM CETH HU3KOTO
nasneHus. 5. CocTaBieHHS TPOCKTHOM M padoueit
TEXHUYECKON JTOKYMEHTAlUU

6. Onpenenenue KOJINYECTBA JKATENEN B
ra3ocHa0xaeMoM paiioHe;

7. OmnpeneneHue  pacyeTHBIX  pacXOJOB  Tra3a
PaBHOMEPHO pacrnpeieIeHHbIMU u




COCPEIOTOUYCHHBIMU TTOTPEONTEISIMH;

8. Bbibop cuctembl ra3ocHaOXeHHUsS M OINpeaesieHHe
kosmmyectBa I'PIT;

9. Pacyer mpomyckHOHl CHOCOOHOCTH PEryNISTOPOB
JIaBJICHNS;

0) Ilopsanoxk mnpoBedeHMs NPOMEXKYTOYHOH AaTTeCcTallMH, MOKa3aTeJld M KpPHUTepHH
OlleHUBAHMS:

[IpomexyTounas arrectamusi Mo AucUUIUINHE «['a3ocHaOkeHHWe» 3a 6 CEeMecTp BKIIOYAET
TEOPETUYECKHE BOIPOCHI, IMO3BOJISIIOIIME OICHUTh YpPOBEHb YCBOEHUS OOYYaIOLUIUMUCS 3HAHUM.
[IpoBonutcs B ¢popme 3auera. IlpomexxyTrouHas arrecTanus 3a 7 CEMECTp BKIIOUAET TEOPETUUECCKHE
BONPOCHI U MPAKTUYECKUE 3a/1aHUs, BBIABISAIONINE CTENIEHb COPMUPOBAHHOCTH YMEHUN U BIIaJICHUI.
[IpoBonuTcs B hopMme 3k3amMeHa U B (popMe BBIMOJHEHHS U 3aIIUTHI KYpPCOBOTO IPOEKTA.

DK3aMeH 10 JaHHOW TUCIUILIMHE IPOBOAUTCS B YCTHOM (hopMe 1O SK3aMEHAIIMOHHBIM OujIeTaM,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO MTPAKTUYECKOE 3aJaHHE.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHMUS IK3aMEHA:

— Ha OIEHKY «OTJHYHO» (5 0a/yioB) — OOydYarOIIMICS EMOHCTPUPYET BBICOKHH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOe M TIyOOKOe 3HaHUE y4eOHOro
MaTepuaia, CBOOOIHO BBITIOJTHSAET MPAKTUUECKHE 33JaHHsI, CBOOOIHO OTIEPUPYET 3HAHUSMU, YMEHUSIMH,
MPUMEHSET UX B CUTYALUSIX MOBBIIIEHHOM CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamna) — oOOydYaroIIMiiCs JEMOHCTPUPYET CPEIHHH YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIE 3HAHUSA, YMEHHUS OCBOCHBI, HO JOIYCKalOTCA
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IMPH aHAIUTUYECKUX OIepalusax, MepeHoce
3HAaHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHHIE CUTYAIINH.

— Ha OIEHKY «YAOBJETBOPUTEIbLHO» (3 Oamna) — 00ydyaromuicss JEMOHCTPUPYET MOPOTOBBIM
YpOBEHb CPOPMHUPOBAHHOCTH KOMIETCHIIMWA: B XOJ€ KOHTPOJILHBIX MEpPONPUATHN ITOMYCKAOTCS
OLIMOKH, IPOSIBIISIETCA OTCYTCTBUE OTIENbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00Y4arOIINUNCs UCTIBITHIBACT
3HAUYMUTEINIbHBIC 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMHU MPU UX MEPEHOCE HA HOBBIC
CUTYallUH.

— Ha OLICHKY «HeY/JAOBJIETBOPUTEIbHO» (2 6ayuia) — oOydarouuiics JeMOHCTPUPYET 3HAHUS He
6omee 20% TeopeTHUECKOro Marepuaia, MONMyCKaeT CYIIECTBEHHBbIC OIMMOKH, HE MOXKET IOKa3aTh
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeY/0BJIETBOPUTEIbHO» (1 6ain) — 00ydJaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEACHUSI U OOBSICHEHHS WH(OpPMalKK, HE MOXET MOKa3aTh HMHTEIEKTyaJIbHbIE
HABBIKH PEUICHUS MPOCTHIX 3a/a4.

Iloka3aTesiu U KpUTEPUH OLIEHMBAHUS 3a4eTa:

— Ha OIECHKY <«3a4TeHO» — OO0ydJaromuiics JIeMOHCTPUPYET JOCTAaTOYHBIN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETCHIIMIA: OCHOBHBIC 3HAHM, YMEHHUSI OCBOCHBI HEe MeHee yeM Ha 50%, HO
JIOTIYCKalOTCA HEe3HAYUTENbHbIE OMMOKHU, HETOYHOCTH, 3aTPYAHEHUS NIPU aHATUTUYECKUX ONEpPaLUsiX,
[IEPEHOCE 3HAaHUU U YMEHUI Ha HOBbIE, HECTAHAAPTHBIC CUTYALIUH.

— Ha OIICHKY «He 3a4YTeHO» — OOydJaronuiics IeMOHCTpUpyeT 3HaHus He Oonee 40%
TEOPETUYECKOr0  MaTepwalia, JIOMyCKaeT CYIIEeCTBEHHbICE OIMMOKH, HE MOXET IOKa3aTh
MHTEJJICKTYaJIbHbIe HABBIKU PELIECHUS MPOCTHIX 3a1a4.

KypcoBoii npoeKT BBIIOIHAETCS M0 PYKOBOACTBOM IIPENOAABATENS, B IIPOLIECCE €r0 HAMCAHUS
oOyJaromuiicss pa3BUBaeT HaBBIKM K MPOEKTHON paloTe, 3aKperisii U OJAHOBPEMEHHO paCHINpss
3HAHUS, TMOJTYYCHHBIE TPH M3y4eHUU Kypca. [Ipu BBIMOIHEHUH KYpCOBOTO MPOEKTa O0YyYaroIIHiACs
JOJIKEH TO0Ka3aTh CBOE yMEHHE paboTaTh C HOPMATUBHBIM MAaTEpUajOM U IPYTMMH JUTEPATypHBIMU



UCTOYHHMKAMH, a TAK)K€ BO3MOXXHOCTb CHCTEMAaTH3MPOBATh M aHAIM3UPOBATh rpad)0-aHAIUTHYECKUN
MaTepHal U CaMOCTOATEIBHO TBOPUYECKH €I0 OCMBICIMBATb.

B npomecce HammcaHus KypcOBOrO TpOeKTa OOy4aromIMics TOJDKEH pa3o0parbesi B
TEOPETUYECKUX BOMNPOCAX H30pAaHHOM TEMBbI, CAMOCTOSITEILHO IPOAHAIN3UPOBATh MPAKTHUECKUH
MartepHai, pa3o0paTs 1 000CHOBATh MPAKTHUYECKHUE MPEIOKEHUSI.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUS KYPCOBOI0 MPOEKTA:

— Ha OICHKY «OTJHYHO» (5 Oa/yTIoB) — MPOEKT BBHIMIOJIHEH B COOTBETCTBHHM C 3aJaHUEM,
00y4aromuicsl MOKa3bIBaeT BHICOKUN YPOBEHb 3HAHUI HE TOJBKO HAa YPOBHE BOCIPOM3BEICHUS U
00BbsICHeHUS HH(OpPMAITUHU, HO ¥ MHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS TPOOJIEM U 3a/1a4, HaX OXKACHUS
YHHUKAJIBHBIX OTBETOB K MpoOIeMaM, OIICHKH U BBIHECEHUSI KPUTHUECKUX CYXKJICHUN;

— Ha OIICHKY «Xopomo» (4 Oamia) — TPOEKT BBHIMOJHEH B COOTBETCTBHU C 3aJaHUEM,
oOyJaromuiicss TIOKa3bIBaeT 3HAHHMS HE TOJBKO HAa YPOBHE BOCIPOU3BEICHUS U OOBSICHCHUS
nH(popMaIu, HO ¥ UHTEJUICKTyaJIbHbIE HABBIKW PEIICHHS MPOOJIeM U 3a/1a4, HAX 0K JACHHUS YHUKATBHBIX
OTBETOB K IpoliieMam;

— Ha OIIEHKY «Y/JA0BJIETBOPUTEILHO» (3 OaJyia) — MPOEKT BHITIOJIHEH B COOTBETCTBUU C 3aaHUEM,
o0yyaromuicsl TMOKa3bIBa€T 3HAHUS HA YPOBHE BOCHPOM3BEACHUS U OOBACHEHHS HH(OpMAIUH,
MHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a]1ay;

— Ha OIICHKY «HEYJI0BJETBOPHUTEIbHO» (2 Oaina) — 3aJaHue TMPEernoaaBaTeisl BBITOIHEHO
YaCTUYHO, B MPOIECCE 3aMUTHI TPOCKTa O0YJAIOIINIICS JOIMYCKAET CYIIECTBEHHBIC OMIMOKHU, HE MOXKET
MOKa3aTh MHTEIUIEKTYa IbHbIE HABBIKM PEIICHMS TOCTABIEHHON 3a/1a4Hu.

— Ha OIICHKY <«HEYAOBJIETBOPUTEIbHO» (1 Oami) — 3amaHWe MpenoaaBaTelis BBITOJIHEHO
YaCTUYHO, OOYYAIONIMIICS HE MOXET BOCIPOM3BECTH U OOBSCHUTH COJIEPIKaHUE, HE MOXKET MOKa3aTh
MHTEIUICKTyaJIbHbIE HABBIKU PEIICHUS MOCTABICHHOMN 3a/1a4H.



