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Jlkcr perncTpanyy H3MeHeHHH B KOO IHEeH I

Ne Pazgen Kparkoe conepxanue Jara. Iloamuce
I/1 | IpOrpaMMbI H3MEHEHHUS/ IOTIOTHEeHHUSI Homep 3aB.
IPOTOKONA kadenpoi
3acenaHus
kxadeapsl ) A
1 7 KoppekTupoBka oneHo4HBIX cpenctB s | 01.09.2017 M
IIPOBEJICHHUS TPOMEXYTO4HOH aTrectanuu | [Iporokon Nel ’
2 8 AKTyanuzanus paznena  «Yuebno- | 11.09.2018
METOHYECKOe u uHbopmarmonHoe | IIporokoa Ne2 /f -
obecnieyeHHe THCIHILTHHBD»
3 8 AxTyanua3zanus OCHOBHOM u | 10.09.2019
JOIOJIHHTENbHOH JUTepaTyphl, a Takke | [Iporoxom Ne2
NIPOrpaMMHOr0 00ECHEUYeHHsI U HHTEpHET-
pecypcoB B paszene «YuebHo-
METOIHYECKOe u HHGOOPMAIHOHHOE
obecrieyeHue TUCIUIIIHHED)
4 8 AKTyanu3anus OCHOBHOIf u | 01.09.2020
JIOTIOJTHUTENIBHON JUTEepaTyphl, a Takke | [Ipotoxon Nel

IIPOrpaMMHOI0 O0ECHeYeHHss U HHTepHET-
pecypcoB  «Y4eOHO-MEeTOAMYecKoe |
uH(pOopMaMOHHOE obecnieueHne
JUCHUTLTAHBD)




1.1lean ocBOEHMSI AUCHHUILINHDBI

Heabo ocBoeHus IuUCHUIUIMHBI «l'a30cHabkeHue» SBIAIOTCA: (OPMUPOBAHHUE Y
CTYJICHTOB HAaBBIKOB MPOCKTUPOBAHUS U IKCIUTYaTAIlMH CUCTEMBI TA30CHA0KCHHSI.

3agayu AMCUMIIMHBI — YCBOEGHUE CTYACHTAMU:

- METOJUK pacueTa M OIpPEJeNIEHUs] MCXOJIHBIX JAaHHBIX JJIS HNPOEKTUPOBAHUS CUCTEM
ra30CHA0KEHUs U €r0 OCHOBHOT'O 000pYI0BaHMUS;

- TEXHUYECKOT0 U SKOHOMHUYECKOr0 000CHOBaHMS IPUHUMAEMbIX IPOEKTHBIX PELICHUN;

- METOZA PacyeTa HaJle:KHOCTH CUCTEM;

-3KCIUTyaTallud CHCTEMBbl C HCIOJIb30BAHUEM COBPEMEHHBIX METOJIOB OOCIYXHBaHHUS,
PEMOHTA M YIPABJIEHUS; KOHTPOJS COCTOSIHUS 3JIEMEHTOB CHUCTEM C IOMOUIbIO COBPEMEHHBIX
TEXHUYECKHUX CPEJICTB;

- UCIIOJIb30BaHMs BBIYUCIIUTEIBHON U KOMIBIOTEPHON TEXHUKH IPU IPOEKTUPOBAHUU U
9KCIUTyaTalluy TOPOJCKUX U MPOMBIIUIEHHBIX CETeH ra30CHa0KeHMs.

2 MecTo THCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl MOATOTOBKH
O0akajaBpa

Hucuummuaa B1.B.10  «["a3ocHaOikeHHE»  SABIIETCS  00SI3aTEIbHON  JUCHUILIAHOMN
BapHaTUBHOM dYacTu mnpodeccuoHalbHOrO 1ukia mnpoduns — TemnorazocHabxeHue u
BEHTUWJISALIUS.

W3ydeHne AUCUMILTUHBI Oa3upyeTcsl Ha 3HAHUSIX, YMEHUSIX U HABbIKaX, MIPUOOPETEHHBIX
CTYJICHTaMH B XOJI€ U3YUCHUS AUCIUIUINH:
- MaTeMaTukKa;
- uH(pOpPMATHKA;
- HauepTrareibHas TeOMETPUS U KOMIbIOTepHas rpaduka;
- TEOPETUYECKHE  OCHOBBI  TEIUIOTEXHUKH  (TEXHUYECKas  TEPMOJMHAMHUKA U
TEIJIOMaccoOOMEH )
3HaHUST WU YMEHHUS CTYJIEHTOB, TIOJYYEHHbIE TIPU HM3YYCHUH JAUCIUIUIMHBI
«I["a3ocHabxeHne» OyayT HEOOXOJUMBI UM TP JajbHEHIIeM U3yYeHUU TaKUX AUCIMILINH, KaK
«llenTpanu3oBaHHOE TEIJIOCHA0KEHUE», «ABTOMaTH3aLUS CUCTEM TI'CB»,
«KoHIuImoHNpoBaHWe BO3JyXa U  XOJOJOCHAa0KEHHEY, «COBpEMEHHBIE  CUCTEMBI
KIUMaTH3auu  31aHui»,  «lIpoekTupoBaHWe CcHUCTEM TPOMBEHTWISIMM UM OYHCTKA
BEHTUJISIIIMOHHBIX BBIOPOCOB», «OCHOBBI TeopuH HaaexHocTH cucteM TI'By», a Takxke mpu
BBITIOJITHEHUH BBITYCKHOW KBaTM(UKAITMOHHOW paOOTHI.

3.Komnerenmuu obyvaromierocs, GopMUpyeMbIe B pe3yJIbTaTe OCBOCHUS AUCIIUITITUHBI
(MOJTyJIsl) ¥ TITTAaHUPYEMBIE PE3yJIbTaThl 00 YUCHHS

B pesynbrare ocBoeHUs AUCHUIUIMHBI (MOAYs) «I"a30cHabkeHne» 00yJarouuiics 10KeH
o0agaTh CIeayOUMMUA KOMITETEHIUSAMU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHUs

KOMIICTCHIIN

[1K 1 obnagaeT «3HaHWEM HOPMATHBHOM 0a3bl B 00JIACTH MHXKEHEPHBIX U3BICKAHUH, IPUHITUTIOB
MIPOCKTUPOBAHUS 3[ITaHUN, COOPYKEHUM, NHKEHEPHBIX CUCTEM U 000PYI0BaHUs, TIFITAHUPOBKHU U
3acTpoiiku HaceneHHbIX MecT» (ITK-1)

3HaTh OcHOBHbIE TMOHSATHS O  METOJax pacueTa W HOPMAaTUBHOM Oasze  mpu
MPOEKTUPOBAHUU CUCTEM T'a30CHaOXeHHUs M 000pyI0BaHHUs, 00€CIeUNBAIOLINX
Oecniepe0oitHOE 1 HaJIe)KHOE CHAOKEHNE Ta30M TOTpeOuTeNeH




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIIETEHIINH

YMeThb — IlpuMeHsaTs nomyyeHHbIC 3HAHUA O METOJAX pacyeTa U HOpMaTUBHOI Oaze
IpH  MPOEKTUPOBAHMM  CUCTEM  Tra30oCHAOXKeHHss U 00opyIoBaHUS,
obecnieunBaromux  OecriepeOoitHOe W HaueXKHOE  CHAOKEHUE  Tra3oM
norpeodurenein
— [lpuMeHsATH NOJy4YEeHHBIC 3HAHUS B NPOPECCHOHATBHOHN JEATEILHOCTH;
MCIIOJIH30BATh MX HA MEXKIUCIMILIMHAPHOM YPOBHE;

Braners — HaBpikamu TpoekTHOH pabOTHI W NPUMEHEHHEM HOPMATHBHOH 0a3bl B

0o0JIaCTH  WHXCHEPHBIX  M3BICKAaHUHM,  NPUHIMIIOB  NPOCKTUPOBAHHS
ra30CHa0XeHUs U Ta30BOro 000pyJOBaHUS.

[1K 4 o6sagaeT «ClIoCOOHOCTBIO YyYAaCTBOBATh B MPOCKTUPOBAHUH M U3BICKAHUN 0OBEKTOB
npodeccroHanbHoi aesteapHocTH (ITK-4)

3HaTh - Crieriuky 00BbEKTOB MPOPECCHOHATBHOM eI TEIHOCTH;
- 3HaTh OCHOBHBIE MMPUIIUIIBI TPOCKTUPOBAHNA CUCTCM rasocHaOKeHHsI.
VYMeTb - U3pickuBaTh 00BbEKTHI TPO(EeCCHOHANBHON AEATEIbHOCTH
- OGnaznaTe CIOCOOHOCTBIO YYaCTBOBATh B IPOEKTUPOBAHUU CUCTEM
ra30CHa0KeHUs ¥ Ta30BOr0 000PY10BaHUS
Brnaners - HaBbIkamMu IpOEKTUPOBAaHUS OOBEKTOB ra30CHA0KEHHUS ;

- CnocobaMu U3BICKaHHS U OLICHUBaHHUA 3HAYMMOCTH U HpaKanecxoﬁ
MPUTOJHOCTH NOJTYUCHHBIX PC3YJILTATOB.




4 CTpyKTypa U co/iepKaHue IUCUMILTUHBI (MO1YJIs1)

OO0uast TPy10eMKOCTb TMCHUILUIHHBI COCTaBJsIeT S 3aueTHbIX efuHuIl 180 akaa. yacoB, B TOM umcJe:

- KOHTaKTHasi pa6orta — 24,8;

— ayauropHasi — 20 akaji. 4acoB;

— BHeayauTopHasi —4,8 akaj. yaca
- camMocTosiTeJIbHas padoTa — 142,6 akaj. 4acoB;
— NMO/AATOTOBKA K dK3aMeHy — 8,7 akaj. yaca.
- MOJAroTOBKA K 3a4eTy — 3,9 akaj. yaca
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1. Toproune ra3bl. JloOblua H
TPAHCHOPT.
1.1. CocraB razoobpaznoro Ttorumsa.| 3 | 0,1 5 CaMocTosTenbHOE NU3YUYEHNE YcTHBIN onpoc.
Knaccupukanus  roproumx ra3os. yueOHOM TuTepaTypsl
['oproune rasel, HUCHOIB3yEMBIE IS
ra3oCHa0XKEeHUs ropoJI0B u [IK-1,3yB
IIPOMBIIITIEHHBIX MPEANPUATHH.
OcHoBHbIE CBOIicTBa M TpeOOBaHUA,
IIPEIbSBISIEMBIE K TOPIOYHMM ra3aM..
1.2 XapakTepuCcTUKU razoeeix| 3 | 0,2 5 CaMocTosTenbHOE U3yUeHNE Yerusiii onpoc. [Iposepka [I1K-1,3yB
MECTOPOKIACHUN Poccun. I'azoBble y4eOHOI uTepaTypsl MIPAaKTUYECKUX 3aJaHUN
CKBOXWHBI, WX OypeHHE W YCTPONCTBO.
OOBsi3ka  Ta3oBBIX  CKBaKHH. [ a3bl

KOHACHCATHBIX MeCTOpO)K}IeHI/II\/’I.
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Oco0eHHoCTH 100OBIYM Ta3a HA
KOHJICHCATHBIX MECTOPOXKICHUSIX.
1.3 O6pabotka raza. Ocymka raza u| 3 | 0,2 6 CamocrosiTenbHOE U3yUYEHHE VYerubiii onpoc. [Iposepka |I1K-1,3yB
OYHCTKa OT cepoBojopona. Omopusamus y4eOHOI TUTEepaTypsl MPAKTUYCCKHUX 3aTaHHMA
ra3a v 0JI0pU3alliOHHbIE YCTAHOBKH.
1.4 TpancnopTupoBaHHe raza Ha 3 101 6 CamocrosiTenbHOE U3yUYECHHE Vet onpoc. [Iposepka |I1K-1,3yB
Oonbiue paccrosiHus. Cxema yueOHoit mureparypsl. AITP IPAKTUYECKUX 3aJaHUM
MarucTpalbHOTO Ta30MPOBOJA U €r0
coopyxeHuil. [TogzeMHble XpaHUIUIIA.
Pabouast eMKOCTh ra30XpaHuInIa
Hroro no pazneny 3 106] O 0 22 YcTHBI ompoc. [1K-1,3yB
2.I'opojckue cucTeMbl ra30CHA0KeHHsT U
HX OCHOBHbIE XapaAKTEePUCTHKH.
2.1.CxeMbl TOPOACKUX CUCTEM 3105 ) CaMocTosTenbHOE U3yUYEHNE VYernsiii onpoc. [Iposepka [I1K-1,3yB
razocHabxenus. Kiaccupukamnus yueOHOI JTUTepaTyphl npaktuueckux 3aganuii  [11K-4,3yB
ra3onpoBOJIOB. Y CIIOBUS
MIPUCOCMHCHHUS TTOTPEOHUTEICH K
ra3oBbIM ceTsiM. CUCTEMBI C IBYMS U
HECKOJIbKUMH CTYIICHSIMH JIABJICHHM.
CucreMsbl ¢ KOJNBIIEBBIMU U TYMTUKOBBIMH
Ta30BBIMH CETSIMHU.
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Y CTpOHCTBO U KOHCTPYKIIMM Hapy>KHBIX
ra3onpoBOJIOB.
2.2 TpyOsl, maTepuan TpyO, COpTAMEHT,| 3 5 CamocrosTenbHOE U3ydYeHue Yerusiii onpoc. Ilposepka (IIK-1,3yB
OTKJIIOYAIOIIME YCTPOUCTBA, apMaTypa U yueOHoit mureparypsr. AITP IIPaKTUYECKUX 3aJaHUN
00opy10BaHuE ra30MpOBOJIOB.
Hroro no pazneny 3105 0 0 10
3. lloTpebsenue raza. 3 [IK-1,3yB
3.1. OcHOBHBIE KaTeTOpUH 3 105 0,7/0,7 5 CamocrosiTenbHOE U3yUEeHHE VYernbiii onpoc. [Iposepka |I1K-1,3yB
noTpeOuTeNe u METO/IbI pacueTa y4eOHOM TUTepaTyphbl yactu KypcoBoro npoekra |[1K-4,3yB
notpebisieMoro UMy raza. CooTHolLIeHHE ITonroToBka K ayTMTOPHBIM
MeXly 00beMaMu rasa, noTpeoisieMbIMU 3aHATUAM CaMOCTOSITENTbHOE
Pa3IMYHBIMU KaTETOpUIMHU u3yyeHue yueOHon
notpedureneil. Hopmbl notpebnenus. nuTeparypsl. BeinmonHenue
Pacuer ronoBoro norpe6yieHus rasa KypCOBOT'O IIPOEKTa
MOCEIKaMHU U TOPOJaMH.
3.2Pexxum noTpediteHus raza. ['ogoBoi 3101 0,3/0,2 5 CaMocTosTeIbHOS U3YUCHUE Y CTHBIN orpoc. I1K-1,3yB
U CYTOYHBIE I'paUKu MOTPeOICHHS. y4eOHOI uTepaTypsl
KoadpuimenTsl HEpaBHOMEPHOCTH.
l'omoBas u cyTouHast HEPaBHOMEPHOCTH.
Pacdet rogoBoi u cyTouHOM
HepaBHOMEepHOCTH. basaHc rasa.
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PerynupoBanue HepaBHOMEPHOCTH
noTpedeHus rasa.
3.3. Mcnonb3oBaHue MOA3EMHBIX 3 5 CaMocTosTenbHOE U3yUYCHHE Ycrasiii onpoc. [Iposepka [I1K-1,3yB
XPaHWIMIL, TOTpeOuTeNeH- yueOHoit mureparypsl. AITP. IIPAKTHUYECKUX 3a1aHUM U
PEryIsaTopoB, pe3epPBOB MPOMYCKHOM BrinmonHnenue KypcoBoro KypCOBOTO MPOEKTa
CIIOCOOHOCTH Ta30TPAHCIIOPTHBIX MpOeKTa
CHCTEM, YCTaHOBOK IpOMNaH-0yTaHo-
BO3/YIIHBIX CMECEH U COKMKEHHBIX
MPUPOJIHBIX Ta30B, AKKYMYJIHUPYIOIIEH
€MKOCTH MarucTpabHBIX
ra3ornpoBoioB. OmnpeneneHue
pacyeTHBIX pacxo/I0B ra3a. MeTo b
pacyera C UCMOJIb30BaHHEM
KO3 PHIIMEHTOB OHOBPEMEHHOCTU 1
K03 PUIIMEHTOB HEPABHOMEPHOCTH.
HToro mo pazueny 3106 0 1/0,9 15
4. I'mapaBiM4ecKuii pacyer ra3oBbIx
cereil.
4.1. Onpenenenre MOTEPh TaBICHUS B 3106 0,5/0,3 5 CaMocTosTeIbHOS U3YUCHUE YCTHBIN orpoc. I1K-1,3yB
ra3onpoBo/iax ¢ y4eTOM U3MEHEHUS yueOHOI JTUTepaTyphl
wioTHocTH raza. Koaddunnent
C)KMMAEMOCTH Ta3a U ero y4eT npu
THJIPABIMIECKOM pacuere. PacueTHble
(dopMyIibl, TaOIUIBI, HOMOTPAMMBI.
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Pacder MeCTHBIX CONPOTUBIICHUHN. YUeT
JOTIOJTHUTEILHOTO JIABJICHHSI,
BO3HHKAIOIIETO M3-32 PA3HOCTU
IJIOTHOCTEH ra3a ¥ BO3yXa.
4.2 TlocTaHoBKa 3a7a4u pacyera 0,7 1,5/0,7 5 CamocrosiTenbHOE U3yUYEHHE VYernbiii onpoc. [Iposepka |I1K-1,3yB
TYNUKOBBIX, PA3BETBIEHHBIX U y4eOHOU JTUTEepaTypHhI. KypCOBOTO IIPOEKTA [1K-4,3yB
KOJIbIIEBBIX ceTel. [IpuHIume BrinmonHenue KypcoBoro
HYKOHOMHUYECKOTO pacipeieeHus MPOEKTa
MOTEPh JaBJICHUS B Ta30IIPOBOAX.
Pacuernas cxema otauu raza u3 CeTH.
Ornpenenenre pacyeTHbIX pacXo/0B ra3a
JUTSL y9aCTKOB, HECYIIIUX MMYTEBYIO U
TPaH3UTHYIO HArPY3KH.
4.3 Pacuer TynukoBBIX pa3BeTBieHHbIXx | 3 | 0,7 2/0,7 ) CaMocTosTebHOE U3YUYEHNE YcTHBIN onpoc.
ra3oBbIX CeTei. AITOPUTM yueOHOI JTUTepaTyphl
TUAPABIMYECKOrO pacyera. Pacuer
MOTOKOPACIIPEAETIEHUS B KOJIBLIEBBIX
ceTax. AinropuTtm pacuera. Pacuer cereit
BBICOKOTO (CpEHEr0) JaBICHHUS C
Y4ETOM HaJIeKHOCTH 00ECTICUCHUS
notrpebureneii razom . Pacuer
KOJIBIIEBBIX CETEH HU3KOTO JaBJICHHUS.
4.4. Onpenenenne pacueTHOTO Mepernasa 3 5 CamocTosiTenbHOE H3yUYCHHE VYernoiit onpoc. [Iposepka |I1K-1,3yB

SABJICHHUA B CCTAX HU3KOI'O, BBICOKOI'O U

y4eOHOI JMTEepaTyphl

MPAKTUYCCKUX 3aJaHuM U




AynutopHas

= =
KOHTAKTHas 3 § Z
pabora E = Popma TeKyIero KoHTpos | £ E
Pa3gen/ tema & (B akax. yacax) = Bun camocrosTenpHOM YCIIEBAEMOCTH U » 55
JVCLIATUTHHEI < U R E = paboThI MIPOMEKYTOUHOU § 2 E)
= SE| BB 3 % aTTeCcTaluu ; 8 S
5 S % = 2 5 = g
= | E8| 28| © © bcz
o,
cpenHero aasieHus. ['napaBinueckuii Beimonnenue pazzaena paszienoB KypcoBOro
PEKUM CETH HU3KOTO AABJICHUS MTPU KYpCOBOT'O TIPOEKTA. IpOeKTa
HEMNOCPECTBEHHOM IPUCOETUHEHUU [TonroToBka K ayTMTOPHBIM
OTpeOuTENeH. 3anstusm. AIIP. Beimonnenue
KYpCOBOI'O IPOEKTA.
Hroro no pazneny 3| 2 0 | 4/17 20
5. Pery;impoBanue AaBJieHHs ra3a B
TOPOJICKHMX CeTHAX.
5.1. [IpuHIMIBI pabOTHI PETYNISITOPOB 3 ) CaMocTosiTenbHOE U3YUYEHNE VYeTHbIM onpoc. [IK-1,3yB
nasnenus. Koncrpykimmy, y4eOHOI TuTepaTypsl
XapaKTEPUCTUKH U OCHOBHBIC THITBI [ToxroToBka K ayTMTOPHBIM
PETyJISTOPOB JABJIEHUS, UCTIOIb3yEMbIX B 3aHATUAM
CHCTEMAaX ra30cHa0KEeHusI TOPOJIOB U
HPOMBIIIIEHHBIX TPEIIPUSATHIH.
5.2PacueT nponycKHON CIOCOOHOCTH 0,7/0,1 CaMocTosTenbHOE U3yUYEHNE VYerusiii onpoc. [Iposepka [I1K-1,3yB
PETYJISTOPOB J1aBJICHUS. y4eOHOI uTepaTypsl MPAKTUYECKHX 3a1aHUI
[TonroToBka K ayTMTOPHBIM
3ansTusM AITP
Hroro nmo pazueny 310 0 10,7/0,1 5 I1K-1,3yB
6.'azoperyasiTOpHble CTAHIIUU
6.1 'a30perynsTopHbIe MyHKTHI 1 3101 1 6 CaMocTosTenbHOE U3y4eHHe Yerusiii onpoc. [Iposepka [I1K-1,3yB
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YCTaHOBKH. TE€XHOJIOTMYECKHE CXEMBI. y4eOHOH JTUTepaTyphl npaktuueckux 3ananuii  [[1K-4,3yB
O6opynoBanue. Beibop peryistopos [ToaroroBka k ayTuTOPHBIM
JIABJICHUSI U JIPYroro 000py10BaHMs. 3ansaTusM AIIP
KonTponbHo-u3mepurebHble puOOopsI
ra30peryJsITOPHBIX ITYHKTOB U YCTAaHOBOK.
I'azoBbIe cueTunku U pacxonomepsl. Mx
1oa00p U pacyer.
6.2 I'a3opacnpeaenuTebHbIe CTAaHIINH. 3103 5 CamocrosTenbHOe H3yYeHNE YcTHBI onpoc. [1K-1,3yB
Texnonornueckue cxembl. CUCTEMBI y4eOHOI1 TuTepaTypsl
3aLMTHON aBTOMATUKHU
ra30pacipeieMTENbHbIX CTaHLIUMH.
KoHTponbHO-M3MepuTenbHbIe TPUOOPHI.
6.3 YnpasieHue ruipaBin4ecKuMu 3 5 CaMocTosTenbHOE U3YUYEHNE Ycerasiii onpoc. IIposepka [11K-1,3yB
peXUMaMU U TEXHOJIOTMYECKUMU yaeOHoit mutepatypsl. AIIP. MIPAaKTHUYECKUX 3a1aHUN U
IIPOLIECCAMM pacIIpEIEICHUs Tra3a. BrinonHenue KkypcoBoro pa3zesioB KypcoBOro
Crabunmu3anyst r'iIpaBIndecKoro MIPOEKTa MIPOEKTa
pe’KuMa B TOPOACKMX CHCTEMAX.
VYnpaneHue pexxuma U3 [eHTPaTbHOTO
JMCIIETYEPCKOTO MTyHKTA.
Hroro no pazneny 3104 0 1 16
7 TeXHHKO-IKOHOMHYECKHI pacyer
ra3oBbIX CETeH.
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7.1 TeXHUKO-DKOHOMHUYECKOE 3101 0,1/0,1 5 CaMOCTOsITETbHOE U3YUYCHUE YcTHbIi onpoc. I1K-1,3yB
000CHOBAaHHE CXEM TOPOJICKUX T'a30BBIX y4eOHOM JTUTepaTyphI
cereit
7.2. KanutanoBioxkeHHs B DIEMEHTHI| 3 0 6 CamocrosiTenbHOE U3yUYEHHE VYernbiii onpoc. [Iposepka |I1K-1,3yB
CUCTEMBbI ra3ocHaOXeHHUs. y4eOHOI TUTEepaTypHl. KOHTPOJILHOH paboThI U
DKCIlyaTalluOHHBIE pacxompl. BrinmonHenue KypcoBoro pa3esioB KypcoBOro
Meroauka  CpaBHEHMS  BapUaHTOB. npoekra. AKP IIPOCKTA
Pa3pabotka ONTUMAJIbHBIX CXeM
ra3oBbIX CETEH BBICOKOTO, CPEIHET0 M
HU3KOTO JTaBJICHHUS.
TexHMKO-3KOHOMHUYECKUN pacuer
JIMaMEeTPOB ra3oBbIX CeTel.
UcnonszoBanue BBIYHMCIIUTEIHLHON
TEXHUKU 7S TEXHUKO-DKOHOMHYECKOTO
pacuera.
Hroro nmo pasnery 3101 0 (0,1/0,1 11
8. IIpomMbIlLIeHHbIE CHCTEMBI
ra3ocHa0KeHMs.
8.1. [IpuHIMNHATIBHBIE CXEMBI 3 0,2/01] 7,6 Yernsiii onpoc. IIposepka [I11K-1,3yB
MPOMBIIUIEHHBIX CHCTEM U UX CamMOoCTOSITENTbHOE U3YUYCHUE npaktnueckux 3amannii  |[1K-4,3yB

kiaccupukanus. Koanuecto u
pacIoaokKeHUe ra30perysiTOPHbBIX
cTaHUUN. MeXI11eXOBbI€ Ia30IIPOBOJIbI U

yueOHoit muteparypsl. AITP
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UX YCTpOUCTBO. BHYTpHIIEXOBBIE
ra3onpoBoAbl. PacuerHbie pacxo/sl ra3a u
pacyUeTHBIC Meperajibl JaBICHHS.
OO00CHOBaHKE PACYETHBIX TAPAMETPOB.
TexXHHKO-3KOHOMHYECKOE CPAaBHEHHE
HPOMBIIIIEHHBIX CUCTEM Ta30CHA0KEHMSL.
Bb100p ONTUMAITBHOTO BapHaHTA.
OcobeHHOCTH pacueTa CUCTEM MPH
PEKOHCTPYKIIHH.
Hroro no pazneny 310 0 10,201 7,6
9. DkcmryaTamusi CHCTEM
razocHa0;kenus. Texnnka Oe3omacHoCTH.
9.1. Opranu3anus dKCIUTyaTaluu 3 0 5 CamocrosTenbHOE U3y9eHNE YcTHBI onpoc. [1K-1,3yB

cucteMbl razocHa0xeHus. Ciryx0bl
9KCIUTyaTalu. YIpaBjIeHuEe peKIMaMu
1oJauu raza. Yuer u OajnaHc rasa.
Hcrprranye ra3omnpoBo/ioB ¥ IPHEMKA UX B
skcrutyarauuio. [pucoenenue
Ta30IPOBOJIOB K JIEHCTBYIOIIMM T'a30BbIM
cetsaM. [IporyBka razonpoBo/ioB.
KonTpoisb 3a cocTtosiHuem
razorpoBoioB. [ [pubopHbIit MeTOI.
BeisiBrieHVe 1 TMKBUIAIHS yTEUEK.
[podunakTrdeckoe 0OCIyKUBaHHE,

y4eOHOI1 TuTepaTypsl
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TEKYIIUN U KauTaJbHbIA PEMOHTHI.
Hcnbrranue v mpreMKa B SKCILTYaTaLHIo
razoperynstopHbix myHKTOB (I'PII). [Tyck u
Hayaika 00opynoBanus. KOHTpoib paboTe
['PIT, mpodunaktuueckoe 00CTyKUBaHUE U
PEMOHT.
Hroro no pazneny 3 0 0 0 5
10 Cucremsl cHa0:keHUsI OTpeOUTEJ el
CKHZKEHHBIMH YTJ1€BOI0POHBIMHA
razamm.
10.1. CeoiicTBa HHIUBUTYaTHHBIX 3 0 0 5 CamocrosiTenbHOE U3yUYEeHHE YcTHbIH ompoc. [TK-1,3yB
YTJIEBOAOPOIOB B JKUAKON U MapOBOM y4eOHOI JTUTepaTyphbl
(azax, BXOAAIINX B COCTAB CKIKEHHBIX
ra3oB. CMecH ra3oB U JKUJIKOCTEH.
Pacuer cocraBa cmecu. Pacuer cocraBa
nByX(azHol cMecH yrieBoA0pOaA0B.
TexHonornyeckas cxema
ra30HAIOIHUTEILHON CTAHITHH.
OCHOBHBIE COOPYKECHHUS.
N3oTepMuyeckne XpaHuHIIa.
TpaHCOpT CKMKEHHBIX Ta30B..
10.2 ®uznueckue nporeccsl, 3 0,3/0,1 5 CaMocTosTeNnbHOE U3YUYEHNE Yernsiii onpoc. IIposepka [I11K-1,3yB

IMPOTCKAOIIUE B YCTAHOBKAX
YIJICBOAOPOAHBIX I'da30B Y

yueOHoit mutepatypsl. AITP

MPAKTUYECKUX 3aJaHUI
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notpeduTenei. Harpes uakocTH,
WCIIapEHHE, CKUTAHHUE UCTIAPUBIITNXCS
1apoB, B3aUMHasi CBSI3b ATHX MPOIIECCOB
Hroro no pazneny 310 0 1|0,3/0,1 10
11. TeopeTnueckune OCHOBBI
cKUraHus rasa. ['azoBble ropesiku u ux
OCHOBHBIE XapakTepucTuku. Pacuer
ra3oBbIX IOpeJIoK.
11.1. CxopocTh XUMHUYECKUX PEAKITUH. 3 0,2 4 CamocrosiTenbHOE U3yUYeHHE YcTHbIH ompoc. [TK-1,3yB

OHeprus akTUBAaLMU. 3aKOH AppeHuyca.
KoHneHTpannoHHbIe TPaHHIIBI
BocIIaMeHeHHsl. OCHOBHBIE PEXHMBbI
pacripocTpanerus iaMeHu. CKOpOCTh
HOPMAaJILHOTO PAaCIPOCTPaHEHHUSI.
Cralunu3zaius JaMUHAPHOTO TIJIaMEHU Ha
ropeske. SIBieHue MpocKoka U OTpbIBa
IJIaMEHHU. Y CIIOBUS, ONIpeIEsIOINe
IIPOCKOK M OTPBIB TUIAMEHH.
Kputnueckuit rpaguent. Pazsutue
TypOynenTHoro ¢akena. Pazmepsl
(dakemna.

Huddysnonnoe ropenue.
Judpdy3noHHOE TaMUHAPHOE TUTaM4.
TypOyneHTHBIi ra30Bblii akes.

y4eOHOI TuTepaTypsl
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OO6pazoBaHue TOKCUYHBIX BEIIECTB MIPU
C)KHTAaHWU Ta3a.
11.2. Knaccudukanus 1 OCHOBHBIC 3 106 4 CamocrosiTenbHOE U3yUYEHHE YcTHbI onpoc. [IK-1,3yB
AIIEMEHTHI Ta30BbIX ropenok. CrocoObl y4eOHOI TTepaTypsl
OpraHu3aIuy Mporecca ropeHus.
CwmeceobpazoBanue. IHTeHCHBHOCTD
npoliecca CKUraHus rasa.
11.3. Pacuer atMOc(hepHBIX TOPETIOK. 3 1/0,4 4 CamocrosiTenbHOE U3yUYEHHE VYerubiii onpoc. [Iposepka |I1K-1,3yB
Br160p pacuerHbix napamerpos. Pacuer yueOHoit mutepatypsl. AIIP. MIPAaKTHUYECKUX 3a1aHUN U
KEKIIMOHHBIX TOPENIOK TOTHOTO BrimonHeHnue KypcoBoro pa3esoB KypcoBOTO
MPEIBAPUTEIILHOTO CMEIIICHUS Ta3a ¢ MPOeKTa MPOeKTa
BO3yXoM. Pacuet TypOyneHTHBIX U
TTOJTIOBBIX TOPEJIOK.
Hroro nmo pasnery 3 10,6 1,2/0,4 12
12 T"a3ocualikenue 3aHMi
12.1 YcrpoiicTBO BHYTPUIOMOBBIX 3 105| 4 0 4 CamocrosiTenbHOE U3yUEHHE VYerusbiii onpoc. [Iposepka |I1K-1,3yB
ra3zonpoBoioB. ['a30Bbie IPUOOPEI. y4eOHOM TUTepaTyphbl npaktuueckux 3aganuii  [11K-4,3yB
[Tnutel. Bomonarpesarenu. CaMocTosTeTbHOE U3YUCHUE
ABTOMaTH3aus NpubopoB. Y cTaHOBKA. y4eOHOM TUTepaTyphl
OTtBoA POayKTOB cropanus. ['azoBoe [ToaroTroBka K ayAUTOPHBIM
oToruieHue. OTOMUTENIbHBIC MEYH. 3ansaTusM. AIIP.
I"a3oBbIe KaMUHBI, Kaopudepsl,
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KOHTAaKTHBIE BO3/TyXOHArpeBaTEIH.
12.2. T'uapaBnuveckuii pacuer 3 10,7 1,5/0,6 5 CamocrosiTenbHOE U3yUYEHHE VYerubiii onpoc. [Iposepka |I1K-1,3yB
BHYTPUIOMOBOM CETH ra30MpPOBOIOB. y4eOHOM JTUTepaTyphI KYPCOBOTO IPOEKTA.
Pacuer npiM0ox070B. [ToaroroBka K ayAUTOPHBIM
3arsaTusAM. Criaya KypcoBOro
MIPOEKTa
HToro mo pazaeny 3112 4 11,5/0,6 9
Hroro no kypcy 3|6 4 |10/4A| 142,6 3auer,)K3aMeH
HToro nmo nucuunjinHe 3 6 4 |10/4M| 142,6 3auer,)K3aMeH




5.00pa3oBaTtesibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jis peanu3anuu npeaycCMOTPEHHBIX BUJOB yueOHOM paboThl B KauecTBe 00pa30BaTEIbHBIX
TEXHOJIOTHI B IPENoJaBaHuu AUCUUIUIHHBI «[ a30cHa0XkeHe» UCTOIb3YIOTCS TPAJUIIMOHHAS U
MO/1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

1. Jns popmupoBaHUS HOBBIX TEOPETUUECKHUX U (PAKTUUECKUX 3HAHUI HCIIONb3YIOTCS

JICKIIUH:
[

0030pHble — I PACCMOTPEHHUSI OOIIMX BOIIPOCOB U MOHATUN Kypca

«BeHTHIIAHs», KOTOPhIE HEOOXOAUMBI JIJISl CHCTEMAaTU3allUN U 3aKPETUICHUS
3HAHUM;

ungopmayuonnvle — I8 O3HAKOMJICHHSI C  OCHOBHBIMH  TPUHIIUTIAMH
MIPOCKTUPOBAHUS M PACUYCTOB KOTEIBHBIX arperaroB, a TaKkXke ISl HU3yYeHUS
MIPOLIECCOB, MPOUCXOSAIINX B JIEMEHTAX KOTEIbHOU YCTaHOBKY;

npobemMHble - I Pa3BUTHS UCCIIEI0BATEILCKIX HABBIKOB M M3YUEHHUS CIIOCOOOB
pelIeHus 3a1ay.

2. JIns nmpuoOpeTeHust HOBBIX (PaKTUUECKUX 3HAHUI M MPAKTUYECKUX YMEHUI HCTIONb3YIOTCS
NMPAKTUYeCKUE 3aHATHUS:

MPAKTUYECKOE 3aHATHE B JOpME MPAKTUKYMa — OpraHu3alus yueOHol paboThl,
HaIpaBJIEHHAs Ha pelleHrne KOMIUIEKCHON yuyeOHO-TI03HaBaTeNIbHOM 3a/1a4;
pa3bop pe3ynbTaTOB TEMATHUECKUX KOHTPOJBHBIX padoT, aHAJIN3 OMIHOOK,
COBMECTHBIH MIOMCK BAPUAHTOB PAIIMOHAIBHOTO PEIICHUS YIeOHOM MpOOIeMBI.

3. Jlns npuobpeTeHusl HOBBIX TeopeTHYecKuX U GaKTHYecKUX 3HAHUI, KOTHUTHBHBIX U
NPaKTHYeCKUX YMEHHI1 HCIOIb3yETCS CaMOCTOsATeJIbHAsI padora:

CaMOCTOSITENIbHOE U3yUeHHE yueOHOM JUTepaTyphl, KOHCIIEKTOB JIEKLIUH;
MOJTrOTOBKA K ayJJUTOPHBIM KOHTPOJIBEHBIM paboTam;
BBINOJIHEHUE KYpCOBOM pabOTHI.

4. Jlns mpoBeJeHUs 3aHATHI B HHTEPAKTHBHOM (hopme:

OpHUCHTAIUS CTYJICHTOB Ha 00pa30BaTelIbHbIC HHTEPHET-PECYPCHI.

pabota B KOMaH/IE;

CEMHUHAp-AUCKYCCUS — KOJUIEKTUBHOE 00CYKIEHUE KAaKOTO-IH00 CIIOPHOTO
BOIIpOCa, Mpo0JIeMbl, BHISBIIEHUE MHEHHUH BrpyImne

B xozne npoBeneHns 3aHATUN IPEyCMaTPUBAETCS UCIIOJIB30BAHUE CPENICTB
BBIYUCIUTENbHON TEXHUKH ITPH BHIMOJIHEHUH WHAWBUIYAIbHBIX 331aHUH, KOHTPOJIBHBIX padoT,
KYPCOBOTO ITPOEKTA.



6 YueOHO-MeTOAHYECKOe o0ecneyeHne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

IIpumepHasi CTPYKTYpa M coiepikaHue pas3jea:

ITo nucnunumne «l"a3ocHabXkeHue» NpeyCMOTPEHA ayIUTOPHAsl U BHEAYIUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AynuropHas caMOCTOSITENIbHAs paboTa CTyIE€HTOB MPEAIOIaraeT peueHre MPaKkTUIeCKUX 3a/1a4
Ha MPAaKTHUYECKUX 3aHATHSX.

IIpumepHble ayauTopHbIe NpakTUYecKue padorsl (AIIP)
AIIP Nel. OcHOBHBI€E CBOICTBA U TPeOOBaHMS, IPeAbsBJsieMble K TOPIOYUM ra3am.

1.Paccuuraiite TEIJIOTY CropaHus raza, MMEIOIIETo CISAYIOIINI 00 bEMHBIN COCTaB:
CH4=95%; C2H6 = 4%; CO2 = 1%.

AIIP No2. PacueT roioBoro norpedJ/jieHus ra3a noceJKkamMu 4 ropoiamMu.

1.OmpenenuTh KOIMYECTBO KUTENeH B ra3ocHad)kaeMoM paiione. [lnanbl MUKpOpaifloHOB
U MX KOJIMYECTBO B3sTh U3 [3] cornacHo BapuaHTy 3a1aHusI

2. Paccunrarh nmoTpediaeHUe ra3a ropojoM Ha OTOMUTENbHbBIC HYKbI ¢ HaceneHueM B 100
TBIC. YEJIOBEK

AITP Ne3. Ompenenenne pacyeTHbIX pacxogoB ra3a. Meroabl pacyera ¢
HCI0JIb30BAHHEM KOI(PPUIMEHTOB OJHOBPEMEHHOCTH U KO3 PUIINEHTOB HEPABHOMEPHOCTH.

1.Ucnonb3yst pesynbrarsl pemieHus AIIP Ne2 paccumTare pacxoipl raza paBHOMEPHO
pacnpeielieHHbIMU  MOTPeOUTEeNIIME Ha KOMMYHaIbHBIE HYX[Ibl. Pacuer mpousBecTu mis Tpex
MHUKPOPAHOHOB.

AITP Ned. OmpenesieHue norepb JaBJieHHsl B Ia30NpoBoAax € Y4eTOM HM3MeHeHMs
IIOTHOCTH ra3a. Koddgpuuuent cikumaemMocTH rasa M ero y4der NpH THAPABIHYECKOM
pacuerte. PacueTnsblie ¢popmyJibl, TA0IUIbI, HOMOTPAMMBI.

1.ITocTpouTh TYNMMKOBYIO Pa3BETBICHHYIO CETh CpelHero napiieHus.IlTanbl MUKpOpailoOHOB
U TepeyeHb NoTpeOuTeneil BbIOpaTh cornmacHo Bapuanty u3 [3]. Pa30outh ceth Ha y4acTkw,
OIPENIENIUTh PacXO/Ibl Ia3a HAa KAKIOM yJaCTKE.

AIIP No5. IloctaHoBKa 3a1a4yM pacyeTa TYNMUKOBBIX, PA3BETBJEHHBIX U KOJIbIEBBIX
cered. IIpMHIMIIBI JKOHOMHYECKOI0 pacrnpeleseHUsl NMOTEPb JAaBJECHUS B ra3onpoBOAaX.
PacuerHasi cxema oTIa4H ra3a us CeTH.

1.ITocTpouTh TYNMKOBYIO Pa3BETBJICHHYIO CEThb HU3KOT'O JABICHUS, UCIIONb3Ys PE3yJIbTaThl
pemenuss AIIP Ne3. Pa3Outh ceTh Ha y4acTKM, ONPENeIMTh pacueTHbIE PAacXObl ra3a Ha KaxJIoM
y4JacTke

2. IlocTpouTh KOJBIEBYIO CETh HU3KOTO JAaBJICHMS, UCIIONb3Yys pe3ylbTaThl pemieHus AITP
Ne3. OnpenennTs MyTeBbI€ M TPAH3UTHBIE HArPY3KH HA KAKIOM YJacTKe.

AIIP Ne 6. Pacuer TYNMKOBBIX pa3BeTBJEHHbIX Tra30BbIX ceTeil. Pacuer
NOTOKOpAacIpeieJIeHNsl B KOJbLEBbIX ceTAX. Pacyer cereil BBICOKOIO (CpeHero) AaBJjieHH C
YYETOM HAJEKHOCTH olecredyeHusi morpeduresneid razom. Pacyer KoJbLEBBIX ceTei
HHU3KOrO0 1aBJICHHA.



1. Ucnonw3yst pesynbtarbl AIIP Ne3,4,5 BBIMOTHUTD TUAPABIMYECKUE PACUEThl TYMHUKOBBIX
Pa3BCTBJICHHBIX ceTeil HU3KOTO U CpCAHCTO OaBJICHUS. CHpOGKTI/IpOBaTL H PaCCUUTATh KOJIbLCBYIO
CEeTh HU3KOT'O JIABJICHHUS .

AIIP Ne7. Pacyer mponmycKHO#M ClIOCOOHOCTH PeryJisiTopoB JaBJIeHHUsI.

1.PacunTarh NpOMyCKHYO CIOCOOHOCTb PETYNIATOpa AAaBICHUS , YCTAHOBJIEHHOTO B
3anpoektupoBaHHoM ['PI1, oOcimyxuBaromm Tpu MUKpopaiioHa. BapuanTsl 3a1aHuii BHIOpaTh
u3 [3].

AIIP Ne8. ®dusuyeckue Mpoiecchl, MPOTEeKAKINHE B YCTAHOBKAX YIJIEBOAOPOIHBIX
ra3oB y norpeoureseii. Harpes :xuakocTu, ucnapenme, C:KUraHue HCHAPUBIINXCS MAPOB,
B3aMMHAasi CBSAI3b ITHX MPOIECCOB.

1.PaccunTarh cocraB mapoBoi (ha3bl M JaBJICHUE CMECH, Haxosieicss B OalioHe Tpu
temneparype 15 °C, ecu MONbHBIH cocTas kuakoi (asel cieayromuii: nponan 0,8, nzo6yran
0,2.

AIIP Ne8. TeopeTnueckne OCHOBBI C:KMTaHUS ra3a.

1.Paccuntath cocTaB MpPOJIYKTOB CrOPAHUSI U TEOPETHUYECKYIO TEMIIEPATypy CTOpaHHs JUIs
raza cienyromero oobemuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

AIIP Ne9. Pacuer atMocepHBbIX ropesiok. Boioop pacueTHbIX mapameTpoB. Pacuer
IKEKIMOHHBIX FOPEJIOK IOJHOI0 NPeABAPUTEILHOI0 CMEIIEHHU ra3a ¢ BO31yXOM.

1.Paccuntarh He0OXOMMOE JaBJIEHHE I'a30BO3/YIIHON CMecH B rojOBKE arMoc(epHOn
TOPEJIKH, €CIM OHa UMEET LWJIMHAPUYECKUE BBIXOJHBIE KaHAJbl AMAMETPOM 6 MM U JJIUHOW 12
MM.
IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBbIE pa6oThl (AKP)

AKP I'mapaBimnyeckuii pacueT BHYyTPHAOMOBOH ceTH ra3onposoaos. Pacuer
ABIMOXO0/10B.

1.ITocTponTh aKCOHOMETPUYECKYIO CXEMY BHYTPHUJIOMOBOM CETHU I'a30IPOBOJOB COIIACHO
I'OCT 21. 609 — 2014. )Kunoe 31anue BHIOPATH MO CTPOUTEITLHOMY KaTaJIOTy COTJIACHO
BapuaHTy. Ha cxeme yka3aTb pacueTHbIE pacXo/bl ra3a Ha KaXJ10M y4acTKe.

2.Iloka3atb pa3BoAKy BHYTPHUJIOMOBOM ceTu rasonpoBooB corynacHo ['OCT 21. 609 —
2014 na naHe BTOPOTO dTaxa 3/1aHuA. YKa3aTh HEOOXOIUMYIO apMaTypy.

3.BbINOTHUTE THAPABINYECKUI pacyeT BHYTPUIOMOBOI CETH Ta30lIPOBOIOB.

KypcoBoii npoexr:
Lenv gvinonnenus Kkypcosoeo npoexma «I'a3ocHabxkeHre ropoja, MocesIKa WK IPOMBIIIIJIEHHOTO
IPEIPUATHS - TPAKTUUECKOE 3aKpEeIIeHHE TEOPETUUIECKOTro Kypca U IpuoOpeTeHue
CTYJEHTaMH PacUETHBIX HABBIKOB 110 IPOEKTUPOBAHNUIO HAPYKHBIX U BHYTPEHHHUX CUCTEM
ra30CHa0XEeHMsI, OCBOCHHE METOIMK TMIPABINYECKOT0 pacuéTa ceTel ra30CHa0XKeHUs CPEAHETO
Y HU3KOT'O JaBJICHUM.

Cooeporcanue u 00vem Kypcoso2o npoekma:

1. PacueTHO-IOSICHUTEJIbHASA 3aNMCKA!

a) OIJIaBJICHUE, UCXOAHBIC JaHHBIC (TeXHI/IquKaSI XapPaKTCPUCTHKA 3aAaHUA, KITUMATHYCCKUC
JIaHHBIE paiioHa CTPOUTEIHCTBA, COCTAB M XapaKTEPHCTHKA MIPUPOIHOTO Ta3a);



0) orperneneHue KOJIMUECTBA KHUTEIEH B Ta30cHA0KaeMOM paiioHe;
B) OIIPEJEICHUE PpAcCUETHBIX pacXoJOB TIa3a paBHOMEPHO pACIpEAEICHHbBIMH U
COCPEIOTOUYEHHBIMH MTOTPEOUTENSAMHY;
I') BEIOOp cUCTeMbI ra30cHa0KeHus U onpeaeneHue koaudectsa ['P1I;
1) pacyeT IPOIYCKHOU CITIOCOOHOCTH PETYJIATOPOB JABJICHHUS;
€) T'MJIPaBINYECKUI pacueT CETH CPEIHEro JIaBJICHHUS;
) TUAPABINYECKHUI pacueT BHYTPUAOMOBOU pa3BOAKY rasa;
3) pacueT ra30CHa0KeHus IPyIMIbl 3aHUH MUKpOpaiioHa,
1) TUAPABINYECKHI pacyeT KOJIbLIEBOW CETH HU3KOTO JABJICHMUS.
OO6mwmit 00BeM OsICHUTENbHOM 3amucku 25-30 cTp.
2. I'padpnueckast 4acThb NPOEKTA.
I'padpuaeckas yacTh MpoeKTa JOJDKHA OBITH MpECTaBIeHa B BUie TUCTOB (popmar A3).
Ha »Tux nucrax KOMIIAKTHO pa3MEILEHbl T€ YEPTEXKU U PUCYHKHU, KOTOPBIE COITPOBOXKAAIOT TEKCT
HOSCHUTENIBHOMN 3alMCKH, @ UMEHHO:
1. Ilnan mukpopaiioHa ropojia ¢ HAaHECEHHbIMU Ha HETO COCPEAOTOUYEHHBIX
notpeOuTenei raza cpelHero 1 HU3KOro JaBJICHUs .
2. Ilman MuKpopaiioHa ropojia ¢ pac4eTHOW CXEMOW CETH ra30CHA0KEHHS CPETHETO
JTaBJICHUS .
3. Il;man BTOpOTO 3TaXKa KHUIOTO AoMa ¢ 0003HAUYCHHEM T'a30BbIX IIPHOOPOB U
BHYTPHUJIOMOBOH Pa3BOJKH rasa.
5. AkcoHOMETpHUECcKas cxemMa BHYTPHUIOMOBOM Pa3BOJIKM rasa .
6. Ilnan MukpopaiioHa ropojia ¢ pac4eTHON CXeMOW CeTH ra30CHa0XKEeHNs HU3KOTr0
J@BJICHUS JUIsl TPYIN 34aHUM MUKPO
7. Ilnan MuKkpopaiioHa ropojia ¢ pac4eTHON CXeMOH KOJIBLIEBOW CETH ra30CHA0XKEeHUs
HU3KOTO JJaBJICHMUSL.



7. OneHo4YHbIE CPEACTBA JIJIsl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCcTAluU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

IIK-1 — o6manate 3HaHKEM HOPMATUBHOW 0a3bl B 00JIACTH MH)KEHEPHBIX M3BICKAHUH, IPUHIIUIIOB IPOSKTHPOBAHUS 3aHUH, COOPYKECHUH,

HH)XCHCPHBIX CUCTCM U

060py,Z[OBaHI/ISI, IUIAHUPOBKH U SaCTpOﬁKH HaCCJIICHHBIX MCCT

3HaTh

OCHOBHBIE IIOHATHSL O METOJIax
pacyeta W HOpPMaTMBHOM 0aze mpu
MIPOSKTUPOBAHUU CHUCTEM
ra3ocHaOxeHuss U  00OpymOBaHUS,

obecrieunBaronux OecriepeOoitHOE U

HagCXHOC CHaOXKeHHue rasom

notpeduTeneit

TeopeTnyeckue BONPOCHI:

1. OcHoBHBIE CBOIICTBA M COCTAB ra3000pa3HOI0 TOILIMBA.

2. Kimaccugukaryy ra3oBoro TOILIMBA 110 pa3HBIM IPU3HAKAM.

3. YCTpOHCTBO Ia30BbIX MECTOPOXKICHUH.

4. Busipl 00pabOTKH MPUPOIHBIX Ia30B.

5. IlpuHnunuanbHas cxema yCTpoHCTBa MarucTPpajbHOIO I'a30IpPOBOJIA.

6. XpaHunuiia rasa.

7. Knnaccuguxkarysi ropoACKHX Ta30IpOBOJOB B 3aBUCUMOCTH OT
MaKCHMaJbHOTO JJaBJIECHMS rasa.

8. Kimaccudukaryst ropoJiICKUX ra30npoBOJIOB 10 YHCTY CTYHNEHEN JaBICHMUS.

9. CyTp MepapXrUIHOCTH TOPOJCKON CUCTEMBI Ta30CHA0KECHUSI.

10. ITpuunnsbl, 00ycaaBINUBaIOIIME COBMECTHOE IPUMEHEHUE HECKOJIBKUX
CTyIIEHEH /aBJIEHUs Ta3a B ropoiax.

11. Knaccugukaius ropoJJICKuX ra3ornpoBOI0B 10 Ha3HAYEHHUIO.

12. TlpenmymiecTBa M HEAOCTATKH KOJIBIIEBOW CXEMBI T'a30IPOBOJIA TI0
CPAaBHEHMIO C TYIIMKOBOH.

13. TpyOsl, apMaTypa U 000pyTOBaHUE Ta30IIPOBOIOB.

14 Tlepexozpl Ta30MpPOBOJIOB Yepe3 €CTECTBEHHBIE U HCKYCCTBEHHBIE
MPETISITCTBUSL.

15. Mecra ycTaHOBKH OTKJIIOYAIOIIUX YCTPOIMCTB Ha ra30MpoBOax.

16. Buapl HepaBHOMEPHOCTH M CITOCOOBI pETYTUPOBAHHS HEPABHOMEPHOCTH
noTpeOIeHus rasa.




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

17. IlpuurHBI XUMHYECKOH KOPPO3UU MaTepuaia TpyO ra3onpoBooB. MeTo bl
3aIIUTHI.

18. [Ipu4uHBI 1 MEXaHU3M JIEKTPOXUMUIECKON KOPPO3UHU MaTepuaia Tpyo
ra3onpoBoJIoB. MeTobI 3alUThI.

19. IlpuumHbI 371EKTPUUECKON KOPPO3HH MaTepHrajia TpyO ra3ornpoBo/IOB.
MeTobl 3alUThI.

20. [TaccuBHBIE U aKTHBHBIE METO/IBI 3AIIIUTHI FA30IIPOBOIOB OT KOPPO3UH.

21. PacyeT rogoBoro nmoTpedaeHus raza ropoaoM.

22. HaexHOCTh pacnpeieuTeNbHbIX CHCTEM ra30CHA0KEHMS, TyTH
HOBBIIIEHUS HAEKHOCTH.

23. [Toka3zaTeny HaZEKHOCTH PaCTIPEICIUTEIbHBIX CHCTEM ra30CHAOKEHHMS:
JIOJITOBEYHOCTh, PEMOHTOIIPUTOJJHOCTD U JP.

24. TeXHUKO-9KOHOMHYECKUH pacueT ra3oBbIX CETEH.

YMmers

— IIpuMeHATh NONTyYCHHBIC 3HAHUS O
MEeTOZIaX pacyeTa U HOPMAaTHBHOH Oase
npu POCKTUPOBAHUH CHCTEM
razocHaOkeHHss W 00OpyIOBaHUS,
oOecrieunBaroImux OecrepeboifHoe U
HaJIS)KHOE CHa0KeHHe razom
notpeduTeneit

— IlpuMeHATh TONydYEHHBIE 3HAHHS
B Tpo(ecCHOHANBHOW AEATENbHOCTH;
UCIIOJIb30BATh ux Ha
MEXIUCIIMIUTMHAPHOM YPOBHE;

IIpumepHbIe NpakTHUYECKHE 32JaHUS JIS1 IK3aMeHa:

1.Paccunutarh TEMJIOTY CropaHusi raza, MMEIONIETO CIEAYIOMmUl 00bEeMHBIN
COCTaB:

CH4=95%; C2H6 = 4%; CO2 = 1%.

2. 3apucoBaTh CXEMY U M3JI0KUThH YCTPOMCTBO ra30BOM CKBa)KUHBI

3. BrinosnHuTe €xeMy 00BS3KH I'a30BBIX CKBAKUH

4.3apucoBaTh CX€My OJOPH3AIlIOHHOW YCTaHOBKM M OXapaKTEpHU30BaTh €€
paboty

5 .Onpenenuth pacueTHBIN nepenaa naBiaeHus B ra3oBoil cetu ot ['PIT Ha BBOME B
IIPOMIIPEATIPUATHE 10 TOPEJIOK, €CIU JOIYCTUMAs MEPErpy3Ka arperaroB COCTABIISAET
15%, a MuanMansHas Harpy3ka ceta 60%.

5. Paccuutath mnoTpebiieHHE Ta3a TOpPOJIOM Ha OTONUTENbHbIE HYXIbI C
HaceneHueM B 100 Teic. yenoBek

6. M300pa3uTh 1 MpoaHaIM3UPOBATH TO0BOM IpadyK MOTPEOICHHS ra3a

7. Paccunrath pacxoabl ra3a paBHOMEPHO PACIIPCACIICHHBIMUA HOTpC6I/ITCJI$IMI/I Ha




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

KOMMYHAJIbHBIE HYKIIbI, €CJTU B MUKpOparioHe rpoxuBaeT 7000 yenoBek.

8. OnpenenuTh MOTEpH JAaBICHUS W JAWAMETP YydYacTKa IMHOM 45M cetu

CpeIHero AaBlieHUs mpu pacxoje raza 1700 m3/4gac u nepenane nasnenus100 klla.

9. O0BsACHUTH TUArpaMMy COCTOSTHUS mporiaHa (OyraHa)

10. .M3o0pa3ute Ha auarpamme TEpMOJMHAMHYECKHE IPOIIECCHI, MPOTEKAIOIINE B
ra300aJJIOHHOM YCTaHOBKE

11. Paccuutarh cocTaB NPOAYKTOB CrOpaHHUs U TEOPETHUECKYIO TEMIEpaTypy
cropanus Juis rasa cienyrouero oorsemaoro cocrara:CH4 = 90%; C2H6 = 9%; CO2
=1%.

12. Paccuurath cocTtaB mapoBOil (a3pl U JABICHHE CMECH, HaXOHsIIEHCS B
Gamnone mnpu Temmeparype 15 °C, ecim MONBHBI COCTaB KMAKOH  (hasbl
cnenyromuii: nmpomnas 0,8, nzo0yran 0,2.

13. HapwucoBare cxemy O109HOM
OOBACHUTH TPUHIIUII €€ PAOOTHI.

14. HapucoBaTb cXeMy TYHEIBbHOW 3KEKIIMOHHOM ropenku . OObsSCHUTh NPUHLIUI
ee padoThI.

15. HapucoBaTb cxeMy ropeiku arMocqepHoro tuna. OObsSCHUTh NPUHIIMII €€
paboTHI.

16. HapucoBatb cxemy ropenku TypOyJIeHTHOTO CMEIICHHSI KOHCTPYKIIUH
Terutonpoekra..

PKEKIMOHHOW Topenku [IpomdHeprorasa.

Bnanets

— HaBbikamu npoekTHON paboTBl U
NPUMEHEHHEM HOpPMaTUBHOM 0a3bl B

o0jacT MH)XEHEPHBIX  W3bICKaHU,
MIPUHIUIIOB MIPOEKTUPOBAHUS
ra30CHa0KCHHS u ra3oBOro
00opyIoBaHUs.

BeinosiHeHHe YacTH KypcoBoro npoekra «l'azocHadxenne ;Kuoro painoxna»

1 Onpenenenne KoIUYECTBA KUTETEH B ra30cHa0kaeMoM paiioHe;

2. OnpeneneHne pacyeTHBIX PacXO0B I'a3a PAaBHOMEPHO pacIpeeIeHHBIMU U
COCPEIOTOUEHHBIMH MTOTPEOUTENSMHY;

3. Beibop cuctemsl razocHaOxeHus 1 onpeaenenue konuuectsa ['PIL;

4. PacyeT npornycKHO#M CIIOCOOHOCTH PETYISITOPOB JaBICHHUS;




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

ITK-4 - «criocoOHOCTBIO Y4acTBOBATh B IPOSKTUPOBAHUN M U3BICKAHUH O0BEKTOB POPECCUOHATBHOMN IESATETLHOCTI

3Hartb - Crenuduky 00beKTOB | TeopeTHyeckne BONpPOCHI:
npodecCuOHAIbHOMN 1S TEIbHOCTH,
1. [IpuHIMOBI NPOEKTUPOBAHUS Tpacc ra3olpoBOJa, YHMCIAa U PACIOJIOKEHUE
- 3Harb  OCHOBHBIE  IPHHUMIILI | TPI.
POCKTUPOBAHUA CUCTEM 2. YcnoBus IPUCOECTUHEHUS PA3UYHBIX MOTPEOUTENEH K Ta30BbIM CETSIM.
ra30CHa0KeHMs. 3. OcHOBHBIE IPaBUJIa MPOKIIAIKHA TOJ3EMHBIX T'a30IPOBOJIOB.
4. OcHOBHBbIE ITpaBUJIa MPOKJIAJAKH HAA3€MHBIX I'a30IPOBO/IOB.
5. IlpuHUUOBI NPOEKTUPOBAHUS U TUJPABIUYECKOTO pacueTa TYNHUKOBOU
Pa3BETBIECHHON ra30BOM CETH HU3KOTO 1aBJICHUS.
6. ANTOPUTM THUIPABIMYECKOTO pacyeTa TYINMHKOBOW Pa3BETBICHHON ra30BOM
CETH CPEIHETO JaBJICHHUS.
7. TlpuHIUOBl TPOEKTUPOBAHUS M TUAPABINYECKOIO pacyeTa KOoJbLEeBOU
Pa3BETBIEHHON ra30BOM CETH HU3KOI'O AABJICHUS.
8. Texuomnoruueckue cxeMsl I PIT, 'PY
9. Texnonoruueckytro cxemy ['HC u oCHOBHBIE IpolecChl IepeMeleHus
CKMKEHHBIX T'a30B
10. Y CTpoicTBO U MPUHIMIT PaOOThI TOPEIKU MH(PAKPACHOTO U3ITY4YEeHUS
11. Y CTpoiCTBO M MPUHLIKIT pabOThI ra30Ma3yTHON TOPENKH.
12. VY CTpoNCTBO BHYTPUOMOBBIX Ia30IPOBOIOB
13. VYc1oBUS yCTaHOBKUTa30BbIX MPUOOPOB B )KUIIBIX JIOMAaX.
14. [IpyHuMn pacyera ABIMOXOMIOB JUIsl OTBOJA MPOAYKTOB CTOPaHUS OT
BOJIOHArpeBaTeIICH.
Ymeth - U3pickuBaTh 0OBEKTHI IIpumepHble NpakTHUYECKHe 32JaHUS JISl 3a4€eTa M IK3aMeHa:

po(hecCHOHANBEHOM e TEeNIbHOCTH

l.IlocTpoNTh  NPUHIMNUAIBHYIO  CXEMY  PACHPEAEIUTENIbHOM  CHUCTEMBI




CTpyKTypHBII
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

- O61agaTe ClIOCOOHOCTHIO
y4acTBOBATh B IPOSKTUPOBAHUU
CHCTEM Ta30CHA0KEHHS U Ta30BOr0
000pyI0BaHUs

ra3oCHa0XeHUs KPYIHOro ropojaa. O60CHOBATh MOCTPOCHHE.

2.0npenenuTh pacuyeTHbIN Nepenaj naBjieHus B razooi cetu ot ['PIT Ha BBoze B
IIPOMIIPEATIPUATHE 10 TOPEJIOK, €CIIU JOIYCTUMAs MEPErpy3Ka arperaroB COCTABISAET
15%, a MuanManeHas Harpy3ka cetd 60%.

3. PazpaboTaTh cxeMy ra3oTpaHCIOPTHOW CUCTEMBI. YKa3aTh HA CXeMe
MIPOMEKYTOUHYIO KOMIIPECCOPHYIO CTaHIIMIO, MpoMbiciioByto I'PC, momzemHoe
XPaHUJIMILE Ta3a, CeNapaTopbl, CKBAXKUHBI U JIp. 00OBEKTHI, a TAKXKE 3a[IOPHYIO
apmarypy.

4. BeiOpatb pacxozsl NoTpedsieHus raza u3 [3], BbIIOIHUTH THAPABIMUYECKHE
pacyeThl IBYX yYaCTKOB TYITMKOBOM Pa3BETBICHHOW CETH HHU3KOTO JaBIICHUS.

5. BriOpath pacxojsl noTpebsieHus raza u3 [3], BbIIOIHUTH THAPABINYECKUE
pacyeThl IByX y4aCTKOB TYMHUKOBOW pPa3BETBICHHOMN CETU CPETHErO JaBICHUS

6. BeiOpath pacxossl moTpebienus ra3a u3 [3], CIpoeKTUpOBATh U pacCUUTaTh JIBA
y4acTka KOJIbLIEBOW CETH HU3KOTO JAABIICHHUS .

7. HapucoBarb 1 00BSCHUTE CXEMY Tra30IPOBOJIOB arperara, 000pyI0BaHHOTO
JTYTBEBBIMH TOPEITKAMH.

8.HapucoBatp cxeMy OOBSI3KM Ta30IPOBOJIAMH arperara mpu oOOpyIOBaHHH €ro
KEKIIMOHHBIMU FOPESIKaMU HU3KOTO 1aBJICHUSI

9. M300pa3uTh OTHO—H IBYXCTYIIEHYATHIE TPOMBIIILICHHBIE CHCTEMBI.

10 TTocTpouTh aKCOHOMETPUUECKYIO CXEMY BHYTPHJIOMOBOW CETH ra3olpoBOIOB
cormacio I'OCT 21. 609 — 2014. Xwunoe 3naHue BbIOpaTh MO CTPOUTEIBHOMY
KaTaJIory CcOrjacHO BapuaHTy. Ha cxeme ykaszaTh pacyeTHble pacxojipl ra3za Ha
Ka)KJOM y4acTKe.

11.TToxa3aTh pa3BOJKY BHYTPHUAOMOBOI ceTH ra3ornpoBoioB cormacHo ['OCT
21. 609 — 2014 Ha ruTaHe BTOPOTO dTaXKa 37aHU. YKa3aTh HEOOXOUMYO

apMartypy.

Bnanets

- HaBbIkaMu mpoeKTUpOBAHHUS
00BEKTOB ra30CHA0KEHHUS ;

BeinosiHeHHe YacTH KypcoBoro npoekra «I'azocHadxxeHnue ;Kua0ro paiona »

1. FI/IIIpaBJ'II/I‘{CCKI/Iﬁ pacyeT CCTHU CPECAHCTO NABJICHUAA,




CTpyKTypHBII
JJIEMEHT

KOMIIECTCHII U

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHBIE CpesicTBA

- Cnoco6aMu M3bICKaHUS U
OLICHUBAHUS 3HAYMMOCTH U
IIPaKTUYECKON IPUTOJHOCTH
IIOJIyYEHHBIX PE3YJILTATOB.

2. 'uppaBnuueckuii pacyeT BHYTPUIOMOBOM Pa3BOJKHU rasa;

3. Pacuer razocHabxeHMsI TPYIIBI 3JaHAH MUKPOpalioHa,

4. I'uapaBiandecKuil pacueT KOJbLEBOU CETH HU3KOTO JABJICHHUS.

5. CocraBiieHHsI MPOEKTHON M pabovell TEXHUYECKON JOKYMEHTAIIMH

3agaHue K KOHTPOJILHOM padore
1.Bb1ienuTh Y9aCTKH CETH CPETHETO M HU3KOTO AaBJICHUS
2.IlpoHymepoBaTh y4acTKH CETH ra3omnpoBoa

3.0Hpe,[[eJ'II/ITB MNOTCPU HaBJICHHUA MW pPACXOJbl I'da3a Ha YYaCTKaX,

CKOpOCTH ABIKeHHs ra3 10m/c
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0) IlpomexyrouHas arrectauus 1o guciuiuimHe «['a3ocHaOkeHHe»  BKIIOYACT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHHS 00yUaIOUIMMUCS 3HAHU, U
MPAKTUYECKUE 3aJ[aHMsI, BBISBIISIONIAE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW W BJIAJICHUH,
npoBoAUTCA B (hopMe 3auera, SK3aMeHa, B (hopMe BBIIIOJIHEHUSI KOHTPOJIbHOU paOOThI U 3alUTHI
KYPCOBOT'O IPOEKTA.

3aueT MPOBOJUTCS B YCTHOU (hOpMeE MO TEOPETUYECKUM BOIIPOCAM.

DK3aMeH 10 JaHHOW TUCIHILIMHE TPOBOJUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a1aHKeE.

IMoxa3aTe 1y U KPUTEPUH OLleHUBAHUS 3a4eTa:

— Ha OIECHKY «3a4TeHO0» — OOy4arouuiics IEMOHCTPUPYET JOCTATOYHBI  YpOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHUSI OCBOCHBI HE MeHee yeM Ha 50%,
HO JIOMYCKAIOTCS HE3HAYUTeNlbHbIe OIMIMOKH, HETOYHOCTH, 3aTPYAHEHHUS MpPH aHATUTHYECKHUX
orepanusx, IEpeHoCce 3HaHUM U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLINH.

— Ha OIICHKY «He3a4YTeHO» — OOydJalolmuics JASMOHCTpUpyeT 3HaHus He Ooiee 40%
TEOPETUYECKOT0 MaTepuaja, JOIMYyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXET II0Ka3aTh
MHTEIJICKTyaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMOJNHACT IMPAKTHYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics ITEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIMYCKAOTCS
HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPyJHCHUS TMPU aAHAIUTHICCKUX OIEPAIHsX,
nepeHoce 3HaHUi U YMEHHI Ha HOBbBIE, HECTAHIAPTHBIE CUTYALIUU.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiicss JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0/1€ KOHTPOJBHBIX MEPONPUSITUN
JIOITYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTHEIBHBIX 3HAHWM, YMCHHM, HAaBBIKOB,
0o0Oy4JaromMicsl UCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OIEHKY «HEeY/IOBJIETBOPHUTEJIbHO» (2 Oamia) — oOydarouuiics AEMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HeYy/OBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss HE MOXET TMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUSI KYPCOBOT'0 MPOEKTA:

— Ha OICHKY «OTJH4YHO» (5 0amioB) — paboTa BBIIIOJIHEHA B COOTBETCTBHH C 3aJaHUEM,
06yqa101111/11‘/'1csl MOKAa3bLIBAET BLICOKUIA YPOBCHB 3HAHUH He TOJILKO Ha YPOBHEC BOCIIPOU3BCACHUA U
0o0BsicHEHUST MH(POpPMAIMHM, HO U HWHTEIUIEKTyaJbHble HABBIKM peEIIeHHs MpodiieM U 3ajad,
HaxXOXICHUA YHUKAJIbHBIX OTBETOB K npo6neMaM, OICHKHW MW BBIHCCCHUA KPUTHUYCCKUX
CYKJICHUH;

— Ha OIIEHKY «Xopouio» (4 Oamia) — paboTa BBIIOJHEHA B COOTBETCTBUHU C 3aJaHUEM,
oOyJaromuiicss TMOKa3bIBAaeT 3HAHHS HE TOJIKO HA YPOBHE BOCIPOW3BEACHUS U OOBSCHEHUS
I/IH(i)OpMaHI/II/I, HO W HHTCIUICKTYAJIbHBIC HABBIKHM PCIICHUA HpO6J’I€M n 3aJa4, HaXOXIACHUA
VHHUKAJIBHBIX OTBETOB K Mpobiaemam;

— Ha OIICHKY «YyJA0BJIETBOPUTEJILHO» (3 0amia) — paboTa BHITIOJIHEHA B COOTBETCTBUM C
3a/laHueM, OOyYalolUiCs TMOKAa3bIBAeT 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U OOBICHEHUS



UH(OPMALIMHU, UHTEIUIEKTYalIbHbIE HABBIKU PEIICHUs MPOCTHIX 337ay;

— Ha OILICHKY «HEeY/JIO0BJIETBOPUTEIbHO» (2 Oayuia) — 3a/laHue MPEroIaBaTelisi BBITOTHEHO
YaCTUYHO, B MPOIIECCE 3alUTHI PabOTHl 0O0YJAIOIIUNCS JOIMYCKAET CYIIECTBEHHBIC OMIMOKHU, HE
MOYKET MOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS TIOCTABICHHOH 3a/1a4H.

— Ha OICHKY «HeYyJI0BJIeTBOPUTEILHO» (1 Oamn) — 3agaHue mpernoiaBaress BHIIOTHEHO
YaCTUYHO, OOYYAIOUIUICS HE MOXKET BOCIPOU3BECTH M OOBSICHUTH COJCpPKAHUE, HE MOXKET
IMOKa3aTbh MHTCJUICKTYAJIbHbIC HABBIKU PCIICHUA IOCTaBJICHHOU 3aadyu.

8 YueOHo-MeTOqMYeCcKOe U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHAasA JIMTEpaTypa:

1. IIubeko, A. C. I'azocnabxenue : yaednoe nocodue / A. C. [lubexo. — Cankr-IletepOypr :
Jlanb, 2019. — 520 c. — ISBN 978-5-8114-3662-0. — Tekcr : amekTpoHHbIi // JIaHb : 3IeKTpOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/125714 (nara obpartenust: 14.09.2020). —
Pexxum nocTymia: 1y1st aBTOpU3. TIOJIb30BATENICH.

2. IlkapoBckwid, A. JI. ['a3ocHabxenue. Vcronp30BaHue ra30BOro TOILIHMBA : y4eOHOE 1mocooue /
A. JI. Ulkaposckwuii, I'. I1. Komuna. — Caunkr-IlerepOypr : Jlans, 2020. — 140 c. — ISBN 978-5-8114-
4055-9. — Tekcr : omektpoHHbld // Jlae : snekTpoHHO-OMONMMOTewHas cucrema. — URL:
https://e.lanbook.com/book/130164 (mara obpamenust: 14.09.2020). — Pexxum gocTyma: i aBTOPH3.
TI0JIb30BaTENEH

0)/lonosHUTEILHAA TUTEPATYPA

1. I'mapaBiaryecKuii pacyeT cucTeM ra3ocHabkeHus : yuebHoe mocobdue [ais By3oB] / E. b.
AranutoB [u ap.] ; Maruuroropckuii roc. Texnuueckuid yH-T uMm. [. WM. Hocoma. -
Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1509-1. -
3aru. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3942.pdf&show=dcatalogues/1/1530
517/3942.pdf&view=true = (mara oOpamenus: 14.05.2020). - MakpooOobekT. - Tekct
JIEKTPOHHBIN. - CBeneHus goctynHbl Takke Ha CD-ROM.r)

B) MeToanueckue yKazaHusi

1. Tomsix, C. A. I'a3ocHabkeHue XUIIOTO palioHa Topojia : y4eOHO-METOIUYECKOe mocodue
/ C. A. Tonsx, M. C. Ynskos, U. E. Cukepun ; MI'TY. - Marautoropck : MI'TY, 2015. - 1
sanektpoH. ont. guck (CD-ROM). -  3arm. ¢ Turyn. o9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1553.pdf&show=dcatalogues/1/1124
755/1553.pdf&view=true  (mara oGpamienus: 14.05.2020). - Makpooosekt. - Tekcr
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

IIporpammuoe obecnieuenue 1 UHTEpHET-pecypcehl:
[IporpamMmmMHoe obecrieueHue

Haunmenoanue 10 Ne moroBopa Cpok JeiicTBUS JINIICH3UH
MS Windows 7
Professional (mist -1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpouHo
Professional
7Zip cB000JTHO pacnpocTpansemoe 110 0OECCPOYHO
Bpaysep Mozilla Firefox |cBoGomHO pactipoctpansemoe [10 6eccpodHo
Bpaysep Yandex cB000IHO pactpocTpansemoe 110 0OeccpoyuHO
FAR Manager cB000HO pactpocTpansemoe 110 OeccpoyuHO
Adobe Reader cB000IHO pacnpocTpansemoe [10 0eccpoUHO



https://e.lanbook.com/book/125714
https://e.lanbook.com/book/130164
https://magtu.informsystema.ru/uploader/fileUpload?name=3942.pdf&show=dcatalogues/1/1530517/3942.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3942.pdf&show=dcatalogues/1/1530517/3942.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1553.pdf&show=dcatalogues/1/1124755/1553.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1553.pdf&show=dcatalogues/1/1124755/1553.pdf&view=true

NHuTepHeT-pecypcesl

Hassanue xkypca

CcpUIKa

HanmonansHas nHGOpMaIMOHHO-aHATU THIECKAST
cucrema — Pocculickuii HTHAEKC HAy4YHOTO
nutupoBanus (PYHIL)

URL.: https://elibrary.ru/project_risc.asp

[Touckosas cuctema Axanemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO
JIOCTYIa K MH(OPMaMOHHBIM pecypcam

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

Poccuiickas ['ocynapcTBenHas 6ubInoTeKa.
Karanoru

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

DnekTpoHHbIe pecypcbl onbanoreku MI'TY um.
I'.1. HocoBa

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

Sp

MexayHapoaHas HayKOMETpUYECKast
pedepaTHBHAS M TOJHOTEKCTOBAs 0a3a JaHHBIX
Hay4yHbIx u3nanuii «Web of science»

http://webofscience.com

MexnyHapoaHas pedepaTuBHas 1
IIOJTHOTEKCTOBAs CripaBoyHasi 6a3a JaHHbIX

http://scopus.com

Me;xz[yHapoz(Ha;I 0a3a IMOJHOTEKCTOBBIX KYpHaJIOB

Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJUIEKIHS HAyYHbIX
IIPOTOKOJIOB IO PA3JIMYHBIM OTPACIISIM 3HAHUU

http://www.springerprotocols.com/

MexayHapoHas 6a3a Hay4YHbIX MaTepHajoB B
00yracTu (hU3MIECKUX HAYK U MHKMHUPUHTA

http://materials.springer.com/

MesxyHapoHas 6a3a ClpaBOYHbBIX U3IaHUN O
BCEM OoTpaciisiM 3Hanmii SpringerReference

http://www.springer.com/references

9 MarepuajbHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI (MOAYJIs1)

B kauecTtBe MaTCpruaAIIbHO-TEXHUYCCKOTO obecreueHust AUCHUIIIIMHBI UCITOJIB3YHOTCA:
- JId YTCHHUA J'ICKIH/Iﬁi MYHBTHMSHHﬁHBIG cpeacrtBa, ACMOHCTPAIIMOHHBIC CTCHIBI,

IIJ1aKaThbl, HArIAAHbIC ITOCOOUS:

- A HOPOBCACHUA IMPAKTHUYCCKUX 3aHATHIL:

MCTOANYCCKHUX YKaSaHHﬁ.

pa3I[aT0‘-IHI)II71 marepuajl B BHIC

Tun u Ha3BaHUE ayUTOPUH

OcHallieHue ayIuTopun

JlekMoHHAas ayTUTOPUS

MynbTMenuiiHBIE CPEACTBA XPAHEHHUs, IIEpENaun U
npeJcTaBieHust HHpopManuy (MHTEpakTUBHAS JOCKA B
KOMILJIEKTE ¢ IPOEKTOPOM U KOMIIBIOTEPOM)

JlexunoHHas ayauropus

I[CMOHCTp AITMOHHBIC CTCHbI, IJ1aKaThl,
mocoous

HarjasAaHbIC

JlaGopaTopus

HaTypHLIC MOJEJIN Ira30BOM INIUTHI U BOOOHArpcBaTeIst

Aynuropuu 1Ji CaMOCTOSITENIbHOM
pabOTHI: KOMITBIOTEPHBIC KIIACCHI;
YHUTaIbHBIE 3aJI61 OMOJINOTEKH

[Tepconanbubie koMmnbioTepsl ¢ makerom MS Office,
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAITMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCUTETA

AyauTopus 1Sl TPYIIOBBIX
VHIUBUYAIbHBIX KOHCYJIbTAIlAM,
TEKYIIETO KOHTPOJIA U
MIPOMEKYTOUYHOM aTTECTANKI

JleMOHCTpallMOHHbIE ~ CTEHJbl, IJIaKaThl, HAarJIsgHbIC
mocoouns




Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

[Tomerienus 17151 XpaHeHHs U
PO HIAKTUIECCKOTO
00CITy’)KUBaHUS y4eOHOTO
000pyI0BaHUS

ayn. 2066

Cremnaxu, mkadpl, HHCTPYMEHTHI
00cITy>)KMBaHUsL y4€OHOTO 000PYI0BaHUS

U CTAaHOK JUIA




