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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
OcBoeHHE OCHOBHBIX IPHEMOB pCIICHUS MPAKTHYCCKUX 3agad 110
POCKTUPOBAHUIO M CTPOUTEIIBCTBY HE(PTEIIPOBOIOB.
[IpnoOpeTenue ombiTa pabOTEI B 00JACTH pacyeTa M IPOCKTHUPOBAHHMS
TPYOOIIPOBOIHOTO TPAHCIIOPTA HEPTH.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

OcBoeHue CBeIEHUA O CTPYKTYpe M OCHOBHOM 00OpYIOBaHUU
MarucTpajbHbIX HEPTETPOBOIOB.

N3ydeHne 0CHOB MPOEKTUPOBAHMS HE(PTETIPOBOIOB.

3HaKOMCTBO C MPOLECCaMH, MPOUCXOASIIMMH B HEPTENpPOBOJAAX MpHU
IepeKavKe BBICOKOBSI3KMX He(Tel, IIOCJIEN0BATENBHON IepeKavKe
HE(PTENPOAYKTOB, IPU CE30HHOM U3MEHEHUU BA3KOCTHU KHUJIKOCTH.

3HaKOMCTBO C METOJAMKaMH ONTUMHU3ALMU HapaMeTpoB He(TENpoBOIOB, a
TaK)K€ UX TEXHOJIOTMYECKOTO pacyera.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HucuunnuHa «lIpoekTupoBaHne W  CTPOUTENHCTBO HEPTENPOBOJIOB
OTHOCHUTCS K IUCUUIJIMHAM BapuaTUBHOM yacTH Ojoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE
[Iponecc wm3ydeHus: aucnuiiuHbl «lIpoekTHpoBaHWE ¥ CTPOUTEITHLCTBO
He(TENPOBOIOB)» HAMpPaBJICH Ha (HOPMUPOBAHHE CICAYIONINX KOMIETCHIIHIA:
[TK-15 - cmocoOHOCTH UCTIONB30BATh CTAHAAPTHBIE MPOTPAMMHEBIE CPEACTBA
P MPOEKTUPOBAHUU
[TK-12 - crtocoOHOCTh UCTIONIB30BaTh (PM3UKO-MATEMATHYECKUH anmapat JJis

pEeIIeHUs]  pPAacueTHO-aHAIIMTUYECKUX  3aJlad,  BO3HUKAIOIIMX B  XOJE
npoecCHOHaNBbHOM eI TEIBHOCTH
[IK-11 - cmocoOHOCTh IUTAHMPOBATH W MPOBOJUTH HEOOXOJMMBIE

DKCIIEPUMEHTHI, 00pabaThiBaTh, B TOM YHCIE C HUCIOJIb30BAaHUEM MPHUKIIATHBIX
MPOrPAMMHBIX MPOYKTOB, MHTEPIPETUPOBATH PE3YIbTATHI U I€IATh BHIBOIBI

IIK-5 - TOTOBHOCTh pelIaTh TEXHUYECKHE 3aJa4d MO MPEJOTBPAIICHUIO U
JMKBUAAIMUA OCJIO)KHEHUN U aBAPUMHBIX CUTyalldil MIPU CTPOUTEICTBE, PEMOHTE,
PEKOHCTPYKIIMU U BOCCTAHOBJICHUH HE(TSIHBIX U Ta30BbIX CKBAXKHH, I00bIYE HEPTH
U ra3a, cOope M MOJATrOTOBKE CKBAXKUHHON MPOIYKIIMHU, TPAHCHIOPTE W XPaHECHUU
YIJIEBOJOPOIHOTO ChIPbS

Pe3yabTarhl 00y4eHHsl, XapaKTePHU3YOLIHe

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

[1IK-15 3HATh METOJbI MOATOTOBKHU M PEUICHUS 3a/1a4 Ha
NePCOHATLHOM KOMIThIOTEPE; METOIbI
pOrpaMMHPOBAHUS B Cpelax MPOCKTUPOBAHUS




YMETh MPEJICTABIIATH MOTYYEHHYIO HH(OPMAIUIO B
yIOOHOM JIJIsl aHAJIN3a U IPUHSTHUS PELICHUs BUIE

BJIaJI€Th OCHOBHBIMU MeTo1aMH padoThl Ha [1K ¢
MCIOJIb30BaHNEM YHUBEPCATbHBIX MPUKIAIHBIX
MpOorpaMM, IOUCKa, XpaHEHUsSI 1 00pabOTKH
uHopMaru

[1K-12

3HATh OCHOBHBIC MOHATHUS (U3UKO-MATEMATHIECKOTO
aHaJIN3a; YUCJICHHBIX METOJIOB; TEOPHH BEPOSITHOCTEH U
MaTeMaTUYeCKOW CTATUCTUKH JIJISl PEIICHUS PACYCTHO-
AHATTMTHYECKUX 3a/1a4, BOZHUKAIONTUX B XOJC
poheCCUOHAIBHOM JIeSITEILHOCTH

YMETh UCIOJIb30BaTh OCHOBHBIE TIOHITHS
(pU3MKO-MaTEMaTUYECKOTO aHAIN3a; YUCIEHHBIX
METOJI0B; TEOPUH BEPOSTHOCTEN U MATEMaTUUECKOU
CTAaTUCTUKHU ISl PELIEHUSI PACUETHO-aHATUTHYECKUX
3aJ1a4, BOZHUKAIOIINX B X0/€ MPO(PeCCHOHAIBHON
NEeATEIbHOCTH

BJIAJIETh METOJIaMU (PU3UKO-MATEMATUYECKOTO aHAJIN3a;
YUCJICHHBIX METOJIOB; TEOPUU BEPOSTHOCTEH U
MaTEMaTUYECKON CTATUCTUKU IS PEIICHUS
pacyeTHO-aHATUTHICCKUX 3a7a9, BOSHUKAIOIINX B XOJI&
npodeCCUOHANILHON JeATeIbHOCTH

[K-11

3HATh JIAHUPOBAHUE, HEOOXOIUMBIE IKCIIEPUMEHTHI,
IIPUKJIAJHbIE IPOTPAMMHBIE IPOLYKThI

YMETh IUIAHUPOBATH U MTPOBOJIUTH HEOOXOAUMBIE
AKCIIEPUMEHTHI, 00padaThIBaTh, B TOM YHCIIE C
UCIOJIb30BAaHUEM MPUKIAJAHBIX TPOrPAMMHBIX
IPOJIYKTOB, HHTEPIIPETUPOBATH PE3YJIbTAThl U JIE1aTh
BBIBOJIbI

BJIa/I€Th HaBbIKAMU MPOBEACHUS HEOOXOIUMBIX
AKCIIEPUMEHTOB, 00pabaThIBaTh UX, B TOM YHUCIIE C
UCIOJIb30BAaHUEM MPUKIAJAHBIX TPOrPAMMHBIX
IPOYKTOB

[TK-5

3HATh AJTOPUTM PENICHUS TEXHHYCCKUX 3a]1a4 T10
IPEAOTBPAIICHUIO W IMKBUJIAIIMK OCIIOKHEHUH U
ABApPUMHBIX CUTYaLlUH [PU CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKITUU U BOCCTAHOBJICHUHU HEDTSIHBIX U
ra3oBBIX CKBaXXHH, 700bIYe HeTH U raza, coope u




IMOATOTOBKE CKBOKHMHHOU IMPOAYKIHH, TPAHCIIOPTC U
XPaHCHUHA YITICBOAOPOAHOI'O ChIPbA

YMETh MPUHUMATh PELICHUS 110 BBIITOJIHEHUIO
TEXHUYECKHUX 3a/1a4 110 MTPEAOTBPALICHUIO U JIMKBUAALUN
OCJIO)KHEHHMU U aBapUMHBIX CUTYAlIUN IPU
CTPOUTEIIBCTBE, PEMOHTE, PEKOHCTPYKLIMH U
BOCCTAHOBJIEHUH HE(TSAHBIX U Ia30BbIX CKBAXKUH,
no0bIue HeTH U raza, cOOpe U MOATOTOBKE CKBAKUHHOM
IPOLYKINHU, TPAHCIIOPTE U XPAaHEHUH YIJIEBOJLOPOJIHOTO
CBIPbs

BJIAICTh HABBIKAMU IT0 PEIICHUIO0 TEXHUICCKUX 3a71ad 110
PEAOTBPAIICHUIO U IUKBUIALMK OCIIOKHEHUN U
ABApUMHBIX CUTYAIlUN MPU CTPOUTEIHCTBE, PEMOHTE,
PEKOHCTPYKIIUU U  BOCCTAaHOBJICHUU HE(PTIHBIX U
ra3oBBIX CKBaXXHH, 700bIYe HeTH U raza, coope u
MMOATOTOBKE CKBAKMHHOW MPOIYKIIMH, TPAHCIIOPTE U

XPaHCHUH YIJICBOJOPOAHOI'O ChIPbs

4. OFBEM N CIUIIJINHBI
OO6miast Tpy10eMKOCTh AUCHUILUIUHBI «[IpoekTHpoBaHME U CTPOUTETHCTBO
He(TEPOBOIOB» COCTABIIAET 6 3.€.
Pacnpenenennie TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHas popma 00ydeHHsI

. Bcero | Cemectpsl

Bunbr yueGHOM paboThI HACOB 5 7
AyauTOpPHBIE 3aHATHS (BCEro) 118 54 64
B Tom uncre:
Jlexrun 68 36 32
[IpakTuueckue 3ausarus (113),
B TOM uHnciie B (hopMe MPaKTUIECKOU 50 18 32
MOJITOTOBKU
CamocTosiTeibHasi padoTa 62 18 44
Kypcosasi padbora + +
Yacel Ha KOHTPOJIb 36 - 36
Buapl npoMeXyTOYHOM aTTECTAlNH - IK3aMEH, + + +
3a4uer
OO01mast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 216 12 144
3a4.e]l. 6 2 4

04YHO-3204HAasi (hopMa 00y4eHuUs1
Bupl yueO6HOM pabOThI Bcero | Cemectpbl




qacoB

AyAUTOpPHBIE 3aHSATHSI (BCET0) 86

32

54

B TtoMm uucie:

Jlexnun

34

16

18

[Ipaktuueckue 3ansatus (I13),

B TOM 4HcCJie B (POpMe MPaKTUUECKOM 52 16 36
MIOJITOTOBKH

CamocTtosiTesibHas padoTa 103 40 63
KypcoBas padora + +
Yackl Ha KOHTPOJIb 27 - 27
Buer MpOMEXyTOYHOM aTTeCTaINH - YK3aMEH, 4 + N

3a4€CT

OO6m1ast TPy 10€MKOCTb:
aKaJeMIYECKHUE YaChI
3a4.e]l.

216
6

72

144
4

5. COAEP) KAHUME JUCHUIIJIMHBI MOAYJISA)
5.1 Copep:xxanue pa3aejoB JUCHUIIMHBI
TPYA0EMKOCTH M0 BHAAM 3aHATHH

o4Has popma 00ydeHHsI

Hu

pacmnpenesieHne

Ne
/1

HaumMeHnoBaHue TeMbI

Conepxanue pasnena

JIekin

[Ipax
3aH.

CPC

Bcero,
qac

1

Cocras COOpYXKEHUI
MarucTpajibHbIX He()TEIPOBOIOB

Krnaccuduxarms MarucTpalbHbIX
HE(PTEPOBOIOB. CocraB COOPYXKECHUS
MarucTpainbHbIX HedrenpoBomoB. CoopykeHHe
nmuHeiHo# yactn MH. Bunsl crampbIx Tpy0. Ux
cBoiicTBa ®  mpuMmeHeHue. (OOopymoBaHHE
JTUHEHHOMN 4acTH TpyOONpPOBOIOB.
Tpy6onpoBoaHast apmarypa. IMoxBoHEIE
TIePEXOIbI TpyOOIIPOBOIOB. Hanzemnble
nepexoapl  TpybompoBomoB. Ilepexomsl mox
aBTOMOOWJIGHBIMA M JKEJIE3HBIMH  JJOPOTaMH.
O4YnCTKa U HCIBITAaHNE HEPTETPOBOIOB.

10

22

CucreMsl IepeKayku HepTH

OKCIUTyaTannoHHBIE YYacTKH. CucreMsl
TEPEKAUKU. Paboune XapaKTePUCTUKH
MarucTpajgbHBIX M TOJIOPHBIX  HAcOCOB.
Vcxonnble JMaHHBIE JUI  TEXHOJIOTMYECKOTO
pacuera MarucTpaibHBIX He(TerpOBOIOB.
Omnpenenenne moreps Harmopa. ['HapaBIHYecKuit
ykioH. OrmpeneneHne pacueTHOH [UIMHBI |
NepeBaAIOYHON  TOYKH. YpaBHEHHe OajaHca
HarropoB. OmpeneneHre HEOOXOANMOTO YHCIIa
IIepEKaYMBAIOIIUX CTaHIMH. PaccranoBka
MEpCKavYUBarOIIuX CTaHLIPIﬁ U JIYIIUHIOB IIO
Tpacce MarucrpajibHOro HedremnpoBoaa. Pacuer
He()TEIPOBOJIOB  NPU  33laHHOM  HOJIOKESHHH
NepeKaYnBaOMNX CTAaHIUH. Pacuer KkopoTkmx
HE(PTEPOBOIOB. Koaddumment
THIPaBINIECKOTO CONPOTHBIEHHS.
[TpoTuBOKOPPO3NOHHAS 3amuTra  OOBEKTOB
TpyOONPOBOJHOTO TPAHCIIOPTA HEDTH.

10

24

OcoGeHHOoCTH TEXHOJIOTUH
nepeKayku HehTH

[{enecoobpazHOCTD OCJIeI0BaTEIbHOM
MEepPEeKayKH. Crpykrypa COBPEMEHHOTO
HEPTEPOTYKTOIPOBOIA. OcobeHHOCTH
TEXHOJIOTHH  IOCIEJOBaTeJIbHOM  IepeKaduky.
MexanusM cMmeceoOpa3oBaHUs IIPH JTAMHHAPHOM
1 TypOyJIEHTHOM peXHMax IepeKadky. BimsHue
pa3iuyHbIX (akTOpoB Ha 00BEM 00Opa3yrOIIeHCs

22




CMeCH M MyTH €ro yMeHblIeHus. [IpubmamxeHnas
Teopust cMeceo0pa3oBaHusI. [Mpumenenne
paznenutenedt.  IloHatne 0 JOIMYCTUMBIX
KOHIIeHTpanusx. Packiaaka cMecH Ha KOHEYHOM
myHkre. KoHTponb 3a  mociieoBaTeNbHOM
NIepeKavKoil. OcobeHHOCTH pacuera
TpyOONpOBOIOB npu TIOCIIeIOBATENEHO
nepekadxe. M3MeHeHHe naBIeHUS U pacxoia B
TpyOOIPOBO/IE MPH BEITECHEHHHU OJTHOM KHIKOCTH

JIpyToil.

NMpPaKTHYEeCKasA MOAr0TOBKAa Oﬁy‘-lalOlHl/lXCH

HepeKaqKa BBICOKOBA3KHUX He(l)TI/I

Peonormyeckne CBOWCTBA  BBICOKOBS3KHX —H
BBICOKO3aCTHIBAIOIIIX Hedrei u
HedTenpoayKTonpoBoaoB. CrocoObl mepeKkayku
BBICOKOBSI3KUX HedTeil. TexHnka, TEeXHOIOTHS H
pacdeT  TpyOONpOBOAOB  IJIsI  «TOpsUeii»
MepeKavyku BBICOKOBSI3KHX u
BBICOKO3aCTHIBAIOIIIX HedTel u
HedTenpoIyKTOB.

22

Ilepexauka monorperoit HeGTH

OO0opynoBaHHe HACOCHBIX W TEIUIOBBIX CTAHIIMH.
TennoBoil pexXuM «rOpSIYUX» TPYOOIPOBOIOB.
ITotepu Hamopa B ropstieM TpyOOIIpOBOAE U €ro
xapaktepuctuka.  OmpefeneHne  4ucia |
paccTaHOBKa CTAaHOMH MO Tpacce «ropsSIerox»
TpybomnpoBoa. IIpumenenue TEeIIOBOM
n3osnuy. ONTHMANBHBIE TTapaMETPhl «TOPSTINX)
TpyOoTnpoBoioB. OcoOble  PEXHUMBI  PabOTHI
«TOpsTINX» TpyOOIPOBOJIOB.

22

JByxdazHeiii TpancnopT HEHTH

lByxdasneiii  TpaHcmopr HepTH (Ta30BOTO
KOHJIeHcaTa) U ra3a. OCHOBHBIC XapaKTEPUCTHKH
U CTPYKTypHbIE (OpMBI ABYX(a3HOTO IOTOKA.
XapakTepucTHKa TPyOONpOBOAa IPH IEpeKadKe
T'a30’KHJIKOCTHBIX CMECeH.

22

Tepekauka ra30HACHIIICHHBIX
HeTH

Iepexauka razoHachIIeHHBIX Hedreil. Brnmsane
pacTBOpEeHHOTO Ta3a Ha CBOWCTBa HedTeH.
OCOOEHHOCTH  TIEpeKadYKW  Ta30HACHIIICHHBIX
HedTell. V3MeHeHWe  mapamMeTpoB  pabOTHI
TpyOOTIpoBOZa MpH TIIEpeBOJE Ha IepeKauKy
HedTeli ¢ pacTBopeHHBIM ra3oM. HoBas TexHuka u
TEXHOJIOTHU B TPYOOIIPOBOIHOM TPAHCHOPTE.

22

IIpoextupoBanue u
CTPOUTENHCTBO HE(YTEIPOBOIOB

CocTtaB TPOEKTHOW JOKYMEHTAIMU  JUISt
HedrenpoBoga. [lopsAmok TMPOEeKTHPOBAHUS
HEPTEPOBOJIOB. XapaKTepUCTUKA MECTHOCTH H
YCIIOBHH TPOKJIAAKA TpyOONpoBoma; Ha3BaHUE
HETENPOIYKTa UL TPAHCIIOPTHPOBKH IO
MIPOCKTUPYEMOMY TPYOOIIPOBO/TY, CBEACHHS O
KauecTBe JTOr0  MPOJYKTa;  I[POCKTHbIE
00BEMBI MEPEKavKU, CBCACHU (6]
HOTPEOUTENSIX TIPOJIYKTa; PEKHM  PabOThI
HEPTENPOBOJa;  CIUCOK  MaTepHATbHBIX
pecypcoB il 00ECIeUeHHs] CTPOMTEIHLHBIX
pabor; CIIACOK TpeOyeMBbIX JUIS
CTPOUTENBCTBA TEXHHICCKUX COOPYKCHHIA;
IUIAHOBBIC ~ CPOKM HA  TPOCKTHBIE U
CTPOUTENBHBIC paOOTBI; MOIIHOCTHBIE U
poYue XapaKTePUCTUKH TIOPSITHOM
CTPOUTEILHOMN OpraHH3aIHu.
[IpoektupoBanuss TPyOHOH CHUCTEMBI [UIS
HedrenpoBoga. [logbop oGopymoBaHus st
HeTepoBoOIA.

24

NMPAaKTHYECKasi MOATroToOBKa oﬁyqamumxcn

10

Hroro NMPAKTHYCCKAS MTOAT0TOBKA

16

Htoro

68

50

62

180

04YHO-3204Hasi opMa 00yueHusI

/11

HaumMeHnoBaHue TeMbI

Conepxanue paszzena

Jlexin

[Ipax
3aH.

CPC

Bcero,
qac




Cocras COOpYXCHUI
MarucTpaibHbIX He()TEIpPOBOIOB

Knaccuduxarus MarucTpaibHbIX
He(TEnpPOBOIOB. Cocras COOPYKEHUS
MarucrpainbHbix HedTenpoBonoB. CoopyxeHue
nHelHoH yactn MH. Buns! cranpHbIX TpyO. Ux
cBoiictBa u  mnpumeHeHme. OOGopynoBaHue
JIMHEHHOI 4acTh TpyOONpPOBOJIOB.
Tpy6onpoBoxHast apmarypa. IMoxBoHEIE
TIEPEXOBI TpyOOIpPOBOIOB. Hanzemuble
nepexoapl  TpybompoBomoB. Ilepexomsl mox
aBTOMOOMJIBHBIMA M JKEJIE3HBIMH  JJOPOTaMH.
O4nCTKA U HCOBITaHHE HEPTETPOBOIOB.

12

24

CucreMsl Tepekadky HehTH

OKcCIuTyaTalluOHHBIE Y4acTKH. Cucremsl
NIEePEKauKH. Paboune XapaKTePUCTUKU
MarucTpagbHbIX M  IOJNOPHBIX  HACOCOB.
Hcxonnble JaHHBIE I TEXHOJIOTMYECKOTO
pacueta MarucTpagbHBIX He(TEnpOBOJIOB.
Omnpexenenue norepp Hamopa. ['mapaBiugecKkuii
ykioH. OrmpezeneHne pacueTHOH UIMHBI H
NepeBaIOYHOH TOYKH. YpaBHeHHe OajaHca
HaropoB. OmpeneneHre HEOOXOANMOro YHCIa
NepeKauYnBaOLNX CTaHLUH. PaccranoBka
NePEeKauynBaOIUX CTAaHIUA U JIyIUHTOB IO
Tpacce MarucTpaigbHoro Hedremposona. Pacuer
He(TeIpoOBOAOB TpPH 3aJaHHOM IOJOXKCHUH
NepeKaunBaloUMX CcTaHUMA. Pacdyer KopoTkux
HE(PTEPOBOIOB. Koadpumment
THIPaBINIECKOTO CONPOTHBICHHUSI.
[IpoTuBOKOPPO3HOHHAS 3amura 00BEKTOB
TpyOOIPOBOHOTO TPAHCIIOPTA HEDTH.

12

22

OcobenHoctu TEXHOJIOTHH
nepeKadyku HehTH

LemnecoobpazHocTh TOCIIEA0BATENILHON
MepeKavKH. Crpykrypa COBPEMEHHOTO
HeTEpOayKTOIPOBOIA. OcobeHHoCTH
TEXHOJIOTUH  MOCIEJOBaTeNbHOM  MEepeKauku.
Mexanu3M cmeceoOpa3oBaHUs MPU JAMUHAPHOM
U TypOyJIEHTHOM peXHMax INepeKayky. BiusHue
pasnuvHbIX (HaKTOPOB Ha 00BEM OOpasyromiencs
CMeCH ¥ IYTH €ro yMeHblIeHus. [IpnoimkeHHast
Teopus cMeceo0pa3oBaHusl. [Mpumenenne
paznenutenedt.  Ilonatue 0  JOIMyCTUMBIX
KOHI[eHTpanusx. Packiaaka cMecH Ha KOHEUHOM
nyHkte. KoHTpons 3a  mocnenoBaTenbHOM
MepeKavKoi. Oco0eHHOCTH pacuera
TpyOONpOBOIOB npu HOCIIEJOBATEIILHOM
nepekauke. 3MeHeHUe NaBIeHUS U pacxoia B
TpyOONPOBO/IE MPH BBITECHEHHHU OJTHOH JKHKOCTH
Jpyroi.

12

22

npaKTHYecKasi MOATr0TOBKA
o0yuaommuxcsi

Tlepexauxa BEICOKOBSI3KHX HE(TH

Peonoruyeckue cBoiicTBa  BBICOKOBA3KUX M
BBICOKO3aCTBIBAIOIINX HedTeit u
HedrenpoxykTonpoBooB. Croco0bI TepeKauKH
BBICOKOBSI3KMX HedrTeil. TexHuka, TeXHONOTHSI U
pacuer  TpyOONpOBOAOB ISl «ropsyeii»
nepeKkavyku BBICOKOBSI3KUX u
BBICOKO3aCThIBAIOLIIX HedTei u
He(PTEPOIYKTOB.

12

22

Ilepekauka momorperoii HehTH

OO6opynoBaHre HACOCHBIX M TEIUIOBBIX CTAHIIMI.
TemnoBoi pPeXHM «ropS4uXx» TPYOOIPOBOIOB.
[Torepu Hamopa B ropsiueM TpyOOHpPOBOJE U €ro
xapaktepuctuka.  OmpezpeneHue  uyucia |
pAacCTaHOBKA CTAaHIMH II0 TPAacce «ropsyuero»
TpyOonpoBoza. [Ipumenenne TEIJIOBOH
n3omsanud. ONTHMAaIbHBIE TTAPAMETPHI «TOPSTINX)
TpyOompoBogoB. Oco0ble peXUMBI  PaOOTEHI
«TOpSTINX» TPyOOIPOBOJIOB.

14

24

JByxda3Heiii TpancnopT HEHTH

IByxdasupiit TpaHcmoptr HedTH (ra3oBoro
KOHJIeHcaTa) U ra3a. OCHOBHbBIC XapaKTEPUCTHKH
U CTpYKTypHble (opMbI IBYX(a3HOro MOTOKA.
XapakTepucTHKa TPyOOIpOBOAA IPH IEPeKauke

14

24




ra30>kKHUIKOCTHBIX CMECEH.

7 |Ilepexauka ra30HaChIIICHHBIX

HedTH

Iepekauka ra3oHachlleHHbIX He(Tel. Bnusinue
pacTBOpPEHHOTO Ta3a Ha CBoiicTBa HedTeH.
OCOOCHHOCTH  TepeKayKW  Ta30HACHIIICHHBIX
Hedrell.  M3meHeHme mapaMeTpoB  pabOTEHI
TpyOOmpoBoJa IpH IIepeBOAE Ha IepeKauKy
HedTell ¢ pacTBOpeHHBIM ra3oM. HoBas TexHuKa 1
TEXHOJIOTUH B TPYOOIPOBOIHOM TPAHCIIOPTE.

8 [IIpoexrupoBanue
CTPOUTENBCTBO HE(TEIPOBOIOB

u

CocTaB TNPOEKTHOW JIOKyMEHTAIlMH IS
HedrenpoBona. Ilopsimok  mpoekTHpoBaHMs
HE(TEIPOBOJIOB. XapaKTepUCTUKA MECTHOCTH H
YCIIOBHH TPOKJIAAKK TPyOONpoBOAa; Ha3BaHUE
HedTenpoayKTa I8 TPAHCHOPTHUPOBKH IO
MIPOEKTUPYEMOMY TPYOOIIPOBO/LY, CBEJICHHS O
KauecTBE JTOr0  TPOJAYKTA; IPOCKTHBIC
00BEMBI TIEPEKAuKH, CBEZICHUS 0
MOTPEOUTENAX MPOAYKTa; PEXUM PabOTHI
He(pTerpoBOZa;  CMMCOK  MAaTepHalbHBIX
pecypcoB UIsi OOECTICUCHUsT CTPOUTEIBHBIX
pabor; CIIHCOK TpeOyeMBIX UL
CTPOMTENBCTBA TEXHUYECKHUX COOPYIKEHHI;
IUIAHOBBIE ~ CPOKM  Ha  NPOEKTHbIE U
CTpOMTENbHbIE PA0OTHI; MOIIHOCTHBIE U
npoyune XapaKTePUCTHKH HO/IPSIAHOM
CTPOUTEJILHOU OpraHu3aLyy.
[IpoexTnpoBanust TPyOHOM cHCTEMBI IS
HedrenpoBoma. [lomdop obopymoBaHMs s
HeTEIPOBOIA.

NMpaKTHYeCKasl MOAT0TOBKA 00y4al0IuXCs

Hroro NMPaKTHYIECCKasl MOATr0TOBKA

Htoro

4 8 14 26

4 8 13 25

- 10 - -

- 16 - -
34 52 103 189

[IpakTnueckass MOArOTOBKA

IpyU OCBOCHHM JUCIMIUIUHBI  (MOIYJIS)

IPOBOAUTCSA ITyTEM HEMOCPEACTBEHHOI'O BBIMIOJHEHUS! 00Y4arOIUMHUCS OTAEIbHBIX
AJIEMEHTOB PaboT, CBA3AHHBIX C Oyaymied mpodeccHOHaTbHON NeATeNbHOCTHIO,
CHOCOOCTBYIOUIMX (DOPMHUPOBAHMIO, 3AKPEIUICHUIO U PAa3BUTHUIO TPAKTUYECKUX
HAaBBIKOB M KOMIIETEHIIM TO TPO(UIII0 COOTBETCTBYIOIIEH 00pa3oBaTebHON
POrpamMMbl Ha MPAKTUYECKHUX 3AHATUAX U (MJIM) TaOOPATOPHBIX padoTax™:

Ne [lepedeHb BBIMOIHAEMBIX 00YYaIOIIUMUCS dopmupyemble
n/m OTJIETBHBIX 3JIEMEHTOB padoT, npodeccruoHanbHbIe
CBSI3aHHBIX ¢ OynyIie mpodeccuoHaTbHON KOMITETEHIIUU
ACATCIBHOCTBIO

1 [IpuHATHE MEp IO YCTPAHEHUIO IIPAYUH OTKJIOHEHNUN T1IK-5
TEXHOJIOIMYECKHUX MapaMETPOB OT 33JAHHBIX 3HAYCHUN

2 Pacyet TouHOCTH M TIOTPENTHOCTH 00PaOOTKH MTPH IK-11, T1IK-12
IPOEKTHUPOBAHUH U CTPOUTENILCTBE HEPTENPOBOIA

3 Jlnarnoctryeckue 00CiIeIOBaHUS OCHOBHOTO U T1IK-15

BCIIOMOI'aTCJIbHOTO O60pyI[OBaHI/UI 00BEKTOB npueMa, XpaHCHHUA
" OTTPpYy3KHU He(l)TerOI[yKTOB B COOTBETCTBUHU PYKOBOAAIIMNMU
JOKYMCHTAMU U pErilaMCHTaMU

5.2 Ilepeyennb 1adopaTOpHBIX padoT
He npenycMoTpeHo y4eOHbIM MIIaHOM




6. IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCIUILIMHBI
IpeaycMaTpuBaeT BBINOJIHEHUE KypCOBOW paboThl B 6 cemecTpe M KypCOBOIO
MpoekTa B / cemecTpe s ouyHOM ¢Gopmbl 00ydeHHUs, KypcoBOW paboThl B 6
CEMECTpPE U KypCOBOI'0 IPOEKTa B / ceMecTpe JJisi OUHO-3a0UHOM POpPMBI 00yUEHUS.

[Ipumepnas TeMaTHKa KypCOBOU paboThI: «IIpoextupoBanune
MarucTpaJibHOTO He(TernpoBoga» M KypcoBOro mpoekta «CTpoUTenbCTBO
MarucTpaJbHOTO HEPTETIPOBOIA.

3amaun, pemiaeMble P BBHITOJHEHUU KypCOBOM pabOThI M IPOEKTA!

* U3YYHTh IUIAHMPOBKY YydYacTKa C YKa3aHHEM 30H TMOAKIIOYCHUS U
nepeKayku HepTu;

* U3YYUTh ApXUTEKTYpHBIEC, CTPOUTEIIbHBIC, NHKEHEPHbIE U UHBIE PEILCHUS,
NO3BOJIAIOIIME ONPENCIUTh PACHOJOKEHUE HAYaJIbHBIX W KOHEYHBIX TOYEK
He(TenpoBoa;

* IPOAHAIM3UPOBATh OMUCAHUE TEXHOJOTUU I 00YCTPONCTBA 3JIEMEHTOB
UH)XEHEpHOU MH(PACTPYKTYphl HAa IPOMBILUIEHHOM YYacTKe;

* U3YYHUThb U PACCUUTATh MPOEKT OPraHU3alMl CTPOUTEILCTBA C YKa3aHUEM
BCEX 3TAIOB 3aIUIaHUPOBAHHBIX PaloT;

* MPOAHATU3UPOBATH CIUCOK MPOTHBOMOXKAPHBIX U TMPUPOJOOXPAHHBIX
MEpOIPUATHH;

* BBITIOJIHUTH CMETHYIO JJOKYMEHTAIUIO M0 CTPOUTEIHHBIM paboTaM.

KypcoBass pabota W mnpoekT BKIOYaT B ce0s TpadHuuecKyr0 YacTb H
pacueTHO-MOSICHUTENHHYIO 3aITUCKY.

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JANCIHUIIJINHE

7.1. Onucanue moka3zaresieii 1 KpUTepueB OLUEHUBAHUS KOMIETEHIM
HA Pa3JIMYHBbIX 3TaNaxX UX GopMUPOBaAHUSA, ONIUCAHUE KA OLEHUBAHUS

7.1.1 ITan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHWW M MEKCECCHOHHOM aTTECTalUU
OLIEHUBAIOTCA MO CIEAYIOLENH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Pe3yabTaTbl 00y4yeHus,
XapaKTepH3yloume
c(OPMUPOBAHHOCTH KOMIETEHIHH

Komme-
TEHIHUSI

Kpurepun
OlLleHUBAHUSA

ATTECTOBaH He aTTecToBan

TIK-15 3HATh METOJIbI ITIOJITOTOBKU U AxtuBHas pabota Ha Brimonnenue pador | HeBreimonHeHue

pelieHus 3a1a4 Ha NIPaKTUYECKUX 3aHATHUSAX, B CPOK, paboT B CPOK,
MEPCOHATILHOM KOMITBIOTEDE; OTBEYAET Ha IIpEAYCMOTPCHHBIM B IIPEAYCMOTPCHHBIH
pabounx B pabounx
METO/Ibl IPOTPaMMHUPOBAHKS B| TEOPETUUECKHE BOIPOCHI.
porpammax Iporpammax

cpenax MpOeKTUPOBAHUS

YMETh [IPEACTABISATh
TIOJIYICHHYI0 HHPOPMAITUIO B
YA0OHOM [T aHATN3a 1
MIPUHATHSI PEILICHHS BUIC

Pemenne craniapTHBIX
MIPAKTUIECKUX 3a/1a4.

Brimonuenue pador
B CPOK,
MPEIyCMOTPEHHBIN B
pabounx

Hesrinonnenue
pabor B cpok,
IpeSyCMOTPEHHBIN
B pabouux




IIporpammax Iporpammax
BJIaJIcTh OCHOBHBIMHU Peurenue npukiagueix | Beimonnenne pabor | HesbimonHeHnue
Metomamu padbotsl Ha [1K ¢ 3aJa4 B KOHKPETHOU B CpOK, paboT B CpOK,
UCIIONb30BAHUEM npeaMeTHol obnacty.  [MPCAYCMOTPEHHBIM Bf HPENYCMOTPCHHBIN
pabounx B paboumx
YHUBEPCAJIbHBIX MPUKJIIAHBIX
Tporpammax MporpaMmmax
Mporpamm, TIOMCKa, XpaHEHHs
n 006paboTKH nHpopManuu
IK-12 3HATh OCHOBHBIC TIOHATHS AxruBHas pabora Ha | Bemmonnenue pabor | Hesbinonnenne
(U3NKO-MaTEMaTHIECKOTO MIPAKTUYECKHUX 3aHATHUSIX, B CPOK, paboT B CPOK,
aHaIN3a; YUCIEHHBIX OTBeyaeT Ha TpCAYCMOTPCHHBIM B IPEAYCMOTPCHHBIM
. pabounx B paboumx
METO/IOB; TEOPUH TEOPETHYECKHE BOTIPOCHI.
. Tporpammax MporpaMmmax
BEPOSITHOCTEH 1
MaTeMaTH4eCKON CTaTUCTUKU
JUISL pELIeHUs pac4eTHO-
AQHAIMTHYECKUX 3a/1a4,
BO3HUKAIOIIUX B X0O/1€
po¢heCCHOHATIBHOM
JEATETbHOCTH
YMETh UCTIOJIB30BATh Pemenne crannaptaeix | BeimonHenue pa6or |  HeBeimonHeHue
OCHOBHBIE OHSITHSA MPAaKTUYECKUX 3a7a4. B CPOK, paboT B CPOK,
(U3HKO-MATEMATHYECKOTO NPeyCMOTPEHHBIH B| MpeaycMOTpEeHHbIH
. pabounx B pabouux
aHaM3a; YUCICHHBIX
Iporpammax Iporpammax
METO/IOB; TEOPUH
BEPOATHOCTEN U
MaTeMaTU4ECKON CTATUCTUKH
JUISL peLIeHUS
pacyeTHO-aHATUTHIECKIX
3aj1a4, BOSHUKAIOIIHX B X0J1€
npodeccHoHAIBEHOM
JeATeTbHOCTH
BJIaJIETh METOAaMHU Pewenve npuknagupix | Bemmonnenne pabor |  HesbimonHenue
(HU3MKO-MaTEMaTHIECKOTO 3a/1a4 B KOHKPETHOM B CpOK, paboT B CpOK,
aHANN3a; YUCIIEHHBIX npeaMeTHol obmacty,  [!PEAYCMOTPEHHBI Bf HPENYCMOTPEHHBIN
. pabounx B paboumx
METOJIOB; TEOPUH
. nporpammax nporpammax
BEPOSITHOCTEH 1
MaTeMaTHIeCKON CTaTUCTUKU
JUISL peLIeHUS
pacyeTHO-aHATUTHYECKIX
3aj1a4, BOSHUKAOIINX B X0J1€
npodeccruoHaTbLHOM
JIeSTeIbHOCTH
[K-11 3HATh [IJIAHUPOBAHUE, AxTuBHas pabota Ha | Beimonnenue pabor | HesbimonHeHnue
HEOOXOIUMBIE SKCIIEPUMEHTHI,| TPAKTHUECKUX 3aHATHAX, B CpOK, paboT B CpOK,
MPUKJIaIHBIE TIPOrPAMMHBIE OTBEYAET Ha IIpEAYCMOTPCHHBIM B IPEAYCMOTPCHHBIH
pabounx B paboumnx
TIPOJTYKTHI TEOPETHYECKHE BOTIPOCHI.
Iporpammax Iporpammax
YMETb IUIAHWPOBATh U Pemenne crannaptaeix | BemmonHenue pabor | HerimonHenne
MIPOBOJIUTH HEOOXOIUMBIE MPaKTUYECKUX 3a/]a4. B CPOK, pabor B CPoK,
SKCTIEPHMEHTHI, IPEyCMOTPEHHBIH B| MpeaycMOTpeHHbIH
pabounx B paboumnx
00pabaTbIBaTh, B TOM YHCIIE C
Iporpammax Iporpammax

HCTIOJIb30BaHUEM MPUKIIATHBIX
MIPOTPaAMMHBIX IPOIYKTOB,
HHTEPIPETHPOBATH
Pe3yIBTATHL M IEJIaTh BHIBOJIBI




BJIA/ICTh HAaBBIKAMH
HPOBEICHUS HEOOXOIMMBIX
9KCIIEPUMEHTOB,
00pabaThIBaTh UX, B TOM
YHCIIE C UCIIOIb30BaHUEM
MIPUKIIAAHBIX IPOrPAMMHBIX
MIPOJTyKTOB

Pemenne npukiaHbIx
3a71a4 B KOHKPETHOM
MIPEIMETHON OOJIACTH.

Brimonuenue pador
B CPOK,
[IPENYCMOTPEHHBIN B
pabounx
Tporpammax

Hesbimonnenue
pabor B cpok,
MIPEAYCMOTPEHHBIN
B paboumx
MporpaMmmax

I1K-5

3HATh AJTOPUTM PEIICHUS
TEXHHYECKHX 33134 MO0
MIPEAOTBPALIECHHUIO U
JMKBUIAINH OCIOXKHCHNH 1
aBapUIHBIX CUTYaLUH IpU
CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKIIMHU U
BOCCTAaHOBJICHUU Heq)THHbIX u
ra3oBBIX CKBAXXHH, JOOBIUE
HedTH U rasa, coope u
MIOJTOTOBKE CKBAYKMHHOM
MIPOYKIIUH, TPAHCIIOPTE U
XpaHEHUH! YTIIEBOIOPOIHOTO
CBIPbSA

AxTtuBHas pabora Ha
MPaKTUYECKUX 3aHATHAX,
OTBEYaeT Ha
TEOPETUYECKUE BOIPOCHI.

Brimonuenue padot
B CPOK,
[IPENYCMOTPEHHBIN B
pabounx
Iporpammax

Hesrinonnenue
paboT B CpOK,
IPEAYCMOTPEHHBIN
B paboumx
IporpamMmax

yYMEeTh IPUHUMATh PEIICHUs
I10 BBIIOJHEHUIO TEXHUYECKUX
3a/1a4 110 IIPEJOTBPAILCHUIO U
JIMKBUJIALIUU OCJIOKHEHUH U
aBapUUHBIX CUTYaLUN IIPU
CTPOHTENBCTBE, PEMOHTE,
PEKOHCTPYKIMH U
BOCCTaHOBJICHUH HE(PTSIHBIX U
ra30BBIX CKBa)KHH, J100bIYE
He(TH U ra3a, coope u
NIOATOTOBKE CKBa>KMHHOM
MIPOLYKIUH, TPAHCIIOPTE U
XPaHEHUU YIJIEBOJOPOIHOIO
CBIPBS

Pemenue crangapTHBIX
MIPAKTUYECKUX 3a/1a4.

Brmonaenue padot
B CPOK,
IPeyCMOTPEHHBIN B
pabounx
IIporpaMmax

Hesbmonnenue
paboT B CpOK,
IPENYCMOTPEHHBIN
B paboumx
IporpamMmax

BIIaJIETh HABBIKAMU IO
pELIEeHUI0 TEXHUYECKHX 33124
0 MPEJOTBPALICHUIO U
JIMKBUJALUYU OCIIOKHEHUN U
aBapUMHBIX CUTYaLUN IIPU
CTPOUTENBCTBE, PEMOHTE,
PEKOHCTPYKITHH U
BOCCTAHOBJICHUH HE(PTAHBIX H
ra30BbIX CKBa)XKHH, JOOBIYE
HedTH ¥ rasa, cbope n
MOJrOTOBKE CKBAXKMHHOU
MPOAYKIUH, TPAHCIIOPTE U
XpaHEHUU YIIIEBOJOPOIHOTO
CBIPbsI

Pemmenne mpukiaaHbIX
3a/a4 B KOHKPETHOM
MPEIMETHON O0JIACTH.

Brimonuenue padbot
B CPOK,
MPEyCMOTPEHHBIN B
pabounx
porpammax

Hesrinonnenue
paboT B CpoK,
MIPeyCMOTPEHHBIN
B paboumx
porpamMmax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MPOMEKYTOYHOTO KOHTPOJISI 3HAHWM OlleHuBaroTcs B 6, 7
ceMecTpe sl 04HOM (opMbl 00yueHus, 6, 7 cemecTpe JJIsl 0YHO-3a09HON (POpMBI
00yd4eHUs M0 JBYX/4EThIpEeX0aIbHON CUCTEME:



«3a4YTCHO»
«HC 3a4TCHO»

Komme-
TEeHIHUA

Pe3yabTaThl 00y4eHus,
XapakTepH3ylomue
c()OpMHPOBAHHOCTH KOMHETEHIIMH

Kpurepuu
OLICHMBaHUSA

3auTeHo

He 3aureno

[K-15

3HATh MECTOABI IOATOTOBKH U
peuicHuA 3aga4 Ha
NEPCOHATIBHOM KOMIILIOTEPE;
METOABI MIPOTpaMMUPOBAaHNS B
cpeaax MpOCKTUPOBAHUA

Tect

BrinmosHeHue Tecta
Ha 70-100%

BrinosHeHue Menee
70%

YMETb NPEACTaBIATh
MTOJYYCHHYIO HH(OPMAIIHIO B
yIoOHOM IS aHAJIH3a U
NPUHATHS PELICHUS BUIE

Pemenue CTaHAapTHBIX
MPaKTUYCCKUX 3a1av

IIponeMoHncTpupoBa
H BEPHBIA X0
peleHus B
OOJIBIIMHCTBE 3373

3anauu He peLIeHsl

BJIaJIeTh OCHOBHBIMHU
Meronamu padotsl Ha 1K ¢
UCIIOJIb30BaHHEM
YHUBEPCAIbHBIX PHKIIAIHBIX
HpOrpamMM, TIOUCKA, XPaHCHUS
1 00paboTKH HHpOPMATUN

Pemenne mpukitaHbIX
3a7a4 B KOHKPETHOM
MPEeIMETHON 00JIACTH

[IponemoHCTpHpOBa
H BEPHBIN X0J1
peIIeHS B
OOIBIINHCTBE 3a7a4

3a/:[alm HC PCIICHBI

IK-12

3HAaTh OCHOBHBIE MOHATHUS
(U3UKO-MaTEMaTHIECKOTO
aHaJIM3a; YUCJICHHBIX
METOJIOB; TEOPUH
BEpPOATHOCTEN U
MaTeMaTH4EeCKON CTaTUCTUKU
JUISL PEILIeHUs] PacyeTHO-
AHAJIUTUYECKUX 3a]1a4,
BO3HUKAIOIIHX B XO/1€
pogeCCHOHATBHOM
JeSITEIbHOCTH

Tect

BrimonHeHue Tecta
na 70-100%

BrinmosiHeHHE MeHee

70%

YMETH UCTIOJIB30BATH
OCHOBHBIC ITOHATUA
(U3MKO-MaTEMaTHYECKOTO
aHaM3a; YUCICHHBIX
METO/I0B; TEOPUH
BEPOSITHOCTEN U
MaTeMaTHIeCKON CTaTUCTUKU
JUISL peLIeHUS
PaCYCTHO-AaHATUTHICCKUX
3aj1a4, BO3HUKAIOIIHIX B X0JI1€
npodeccruoHaTLHOM
JIeSTeIbHOCTH

Pemenne CTaHAAapTHBIX
MPAKTUYCCKUX 3a1av

[IponemoHCTpHpOBa
H BEpHBIN X0]1
peIIeHS B
OOIBIINHCTBE 3a7a4

3az[alm HE PCHICHBI

BJIAJICTh METOIAMH
(pU3NKO-MATEMaTUIECKOTO
aHau3a; YUCICHHBIX
METOJIOB; TCOPHU
BEPOSITHOCTEN U
MAaTeMAaTHYECKOMW CTATUCTHKH
JUTSL PETICHUS
pacyeTHO-aHATUTHYECKHUX
3a[a4, BOSHUKAIOMINX B XOE
npodeccruoHaTLHOM
JIeSITeIIBHOCTU

Pewenue npuknaaHbeix
3aj71a4 B KOHKPETHOM
IpeIMETHON 00IacTH

IIponemoHcTpUpOBa
H BEPHBIN X0/
peLICHHUs B
OOoJIBIIMHCTBE 33134

3amaun He PeIeHB

[K-11

3HaTh IJIaHUPOBAHUEC,

Tect

BrmonHeHME TecTa

BrmonHeHHE MeHEE




HEOOXOIUMBIE SKCIICPUMEHTHI,
MIPUKJIIATHBIEC TIPOTPAMMHBIE
TIPOAYKTHI

Ha 70-100%

70%

YMETh IIAHUPOBATH U
MIPOBOJIUTH HEOOXOIUMBIE
9KCIICPUMCHTHI,
00pabaThIBaTh, B TOM YHUCIIC C
HCIIOJIb30BaHHEM PUKIIATHBIX
MPOTPaMMHBIX MPOTYKTOB,
HUHTEPIPETHPOBATH
Pe3yNbTAThI U JICNaTh BHIBOBI

Pemenue crangapTHBIX
MPaKTHIECKUX 33129

IIponemoncTpupoBa
H BEPHBIN X0
peleHus B
OOJIBIIMHCTBE 33134

3amaun He peIeHbI

BJIAJIETh HABBIKAMH
MPOBEICHUS] HEOOXOAUMBIX
9KCIIEPUMEHTOB,
00pabaThIBaTh UX, B TOM
YHCIIC C UCTIOIb30BAHUEM
TIPUKJIATHBIX IPOTPAMMHBIX
TIPOYKTOB

Pemenue npuknaaHbIx
3a/1a4 B KOHKPETHOM
MPEMETHOU 00JIaCTH

IIponemoncTpupoBa
H BEPHBIN X0
pelieHus B
OOIBIINHCTBE 3a7a4

3amaun He pelIeHbI

I1K-5

3HATh AJITOPUTM PEIICHUS
TEXHHYECKUX 337134 M0
NPEOTBPALICHHIO U
JIMKBUJALUH OCIOXKHEHUH 1
aBapUUHBIX CUTYaLUN IIPU
CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKIUHU H
BOCCTaHOBJICHUH HE(PTAHBIX U
ra30BBIX CKBa)KHH, J100bIYE
HedTH U ra3a, coope u
TIOJITOTOBKE CKBAYKMHHOM
NPOJYKILUH, TPAHCIIOPTE U
XPAaHEHUH YTIEBOAOPOAHOTO
CBIPbS

Tect

BrimonHeHue Tecta
na 70-100%

BrinmosiHeHUE MeHee

70%

yYMETb IPUHUMATH PEIICHHS
TI0 BBITIOJIHEHUIO TEXHUYECKUX
3aj1a4 110 PeIOTBPAICHHUIO U
JIMKBUIALINH OCIOXKHEHUH 1
aBapUMHBIX CUTYaLUN IPU
CTPOHTENbCTBE, PEMOHTE,
PEKOHCTPYKITHH U
BOCCTAHOBJICHUH HE(PTAHBIX H
ra30BbIX CKBa)XHH, JOOBIYE
HedTH U rasa, coope u
MOJrOTOBKE CKBAXKMHHOU
MPOAYKIUH, TPAHCIIOPTE U
XpaHEHUU YIIIEBOJOPOIHOTO
CBIPbS

Pemenue crannapTHbIX
MPaKTHYECKUX 3a/1a4

IIponemoHcTpUpOBa
H BEPHBIN X0]1
peIIeHS B
OOJIBIIMHCTBE 3a7a4

3amaun He pelIeHs

BJIaACTh HAaBBIKAMU 110
PEUICHUIO TEXHUYICCKUX 3a/ia4
10 MPEAOTBPAIIEHUIO U
JIMKBUAAITUHU OCJIOKHEHUH 1
aBapUMHBIX CUTYALUN MIPU
CTPOUTENIbCTBE, PEMOHTE,
PEKOHCTPYKIIUHU 1
BOCCTAHOBJICHHU HE(PTSHBIX H

Pemenue npuknaaHbx
3aj71a4 B KOHKPETHOM
MpeIMETHOM 00J1acTH

IIponemoHcTpupoBa
H BEPHBIN X0
pewenus B
OOJIBIIMHCTBE 3a71a4

3&[[&‘{1/1 HE pCUICHBI




ra30BBIX CKBa)KHH, TOOBIYC
He(TH M raza, coope u
IMOJITOTOBKE CKBAXKMHHOM
MIPOAYKITUH, TPAHCIIOPTE U
XpaHEHUU YTJIEBOJOPOIHOTO

CBIPbS

U
«COTIIUYHO»,
«XOpOoUIO»,

«YOOBJICTBOPUTCIBHO»
«CHCYAOBJICTBOPHUTCIIEHO)).

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3ylomue Kpurepun
Otaun4HO Xopomo Ynos. Heynos.
TEHIUS cdopmupoBanHOCTH OLICHUBAHUSA p A YA
KOMIIETEHIIHH
TIK-15 |[3HaTh MeTOabI Tect Brmoiaenne | Bemonnenne | Brimonnenue B tecte
TIO/ITOTOBKH U PENICHHs tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | meHee 70%
0 0 0
3724 Ha MTEpPCOHATBHOM 100% 90% 80% TIPaBUIBHBIX
OTBETOB
KOMIBIOTEPE; METOIBI
MIPOTPaMMHPOBAHUS B
cpenax MPOeKTUPOBAHUS
YMETb NIPEACTABIATh Pemenne 3agaun  |I[Ipomemonctp| IIpogemonctp | 3agauu He
0Ty 4eHHYIO CTaHIAPTHBIX | peIIeHBI B HpOBaH HWpOBaH BEPHBII| perIeHs
uHbOpMAIIIO B y/106HOM |NIPAKTHUECKHX | TOTHOM BEPHBIHA X0 | XOJl pelIeHus B
3a1a4 o0BeMe u pereHus OOJNBIIMHCTBE
JUTS aHAJN3a U IPUHATHS
MOJy4eHbl | BCeX, HO HE 3a1a4
PCIICHIA BIIC BEpHBIC MOJIy4eH
OTBETHI BEPHBIN OTBET
BO BCEX
3a1adax
BJIaIETh OCHOBHBIMH Pewenue 3amaun  |[Ipomemonctp| IIpomemonctp | 3amaum He
METOJIaMH pa6OTI>I Ha [IK |TIpHKITIaaTHBIX PEUICHBI B HUpPOBaH HUpOBaH BepHLIf/’I PECUICHBI
C HCTIONB30BAHMEM samaes TTOJTHOM BEPHBII X0 | XOJl pelIeHus B
KOHKPETHOU o0BeMe u penreHus OOJBITMHCTBE
YHHUBEPCAITbHBIX .
MIPEeIMETHOM MONyYCHBI | BceX, HO HEe 3amad
TIPUKIAHEIX IPOTPAMM, | 65 c i BEPHEIC MOJyYCH
TIOMCKa, XpAHCHHA 1 OTBETHl  |BEpHBIA OTBET
00paboTku nHGOPMaIIUU BO BCEX
3a1adax
I1K-12 |3HaTh OcHOBHbIE moHsTHs |Tect Brimonnenue | Bemmonuenue | Brimonnenue B Tecte
(bH3MKO-MaTEeMaTHIECKOTO tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
0 0 0
AHATH33; TUCICHHBIX 100% 90% 80% MPaBUIIBHBIX
OTBETOB
METOJIOB; TEOPHU
BEpPOSATHOCTEN U
MaTeMaTHIECKON
CTaTUCTHUKU JUI PELICHUs
pacueTHO- aHATUTUYECKHUX
3aJa4, BOSHUKAIOIINX B
X07ie PO eCCUOHATBHOM
JeSITeIbHOCTU
YMETh UCNOJIb30BaTh Pemenne 3amaun  |IIpogemonctp| IIponemonctp | 3anauu He
OCHOBHBIE TTOHITHUS CTaHIAPTHBIX | pEIIeHbI B UpOBaH HPOBaH BEPHBIIl| pelleHsl
du3mKo-MaTeMaTHyecKoro | IPAKTHIECKHX | TIOTHOM BEPHBINA X0 | XOJ pelIeHus B
3a1a4 obbeMe u penIeHus OOJIBIIIMHCTBE
aHaIN3a; YUCICHHBIX
MONy4YeHBI | Bcex, HO HE 3ama4
MCTOJI0B; TCOPUU BEpHBIE IOJIy4ICH
BEPOATHOCTEU U OTBETHl  |BEPHBIN OTBET

MaTeMaTHYECKOM

BO BCEX




CTATHCTUKH IJISL PEILCHUS
pacueTHO-aHATUTHIECKHUX
3aj1a4, BO3HUKAIOIINX B

xo7e IpodeccrnoHaIbHOM

3ajgadyax

JesITeIbHOCTU
BJIAJIETh METOJAMU Pemenne 3amaun Ipomemonctp | [Ipomemonctp | 3amaum He
(1)1/13I/IKO-MaTeMaTI/I'{e0K0r0 TIPUKIIaTHBIX pEUICHBI B HPOBAH HUpOBaH BCpHBIﬁ PpEeIIEHBI
AHAITH3A; THCIICHHBIX samatB MIOJTHOM BEPHBIN X0 |XOx perieHus B

. KOHKPETHOU obveme u pereHus OOJBIIMHCTBE
METO/I0B; TEOPUH .

. MIpeIMETHOM MOJy4eHbl | BceX, HO HE 3a1a4

BCPOATHOCTEH 1 obyactu BEpHBIC MOJy4YeH
MaTeMaTHICCKON OTBETHI  |BEpHBIH OTBET
CTATUCTHUKH IJISI PEIICHUS BO BCEX
pacyeTHO-aHATUTHIECKIX 3aJadax
3aj1a4, BO3HUKAIOIIUX B
x07ie IPpo¢heCCUOHATBHOM
JesITeIbHOCTU

IIK-11 |3HaTh mIaHUpOBaHUE, Tect Brimonnenue | Bemmonuenue | Brimonnenue B Ttecte

HEOOXOIMMBIE tecta Ha 90- | Tecta Ha 80- | Tecrta Ha 70- | menee 70%
0 0 0
KCTIEPHMEHTEL, 100% 90% 80% TIPaBUIBHBIX
OTBETOB
MIPUKITaIHbIE
MIPOTPaMMHBIE TIPOAYKTHI
YMETb ILIIAHUPOBATh U Pemenne 3agaun  |I[Ipomemonctp| IIpogemonctp | 3agauu He
IPOBOUTH HEOOXOAMMBIC [CTAHAAPTHBIX | PELICHBI B UpOBAaH  |MPOBaH BEPHBI| peEIICHBI
KCTIEPHMEHTEL, MIPAaKTHYECKHX |  TIOJHOM BEPHBIN X0 | X0x perieHus B
3a1a4y obbeme u petieHus OOJIBIITMHCTBE
00pabaThIBaTh, B TOM
MOJy4eHbl | BCeX, HO HE 3a1a4
YHCIIE C UCIIOIb30BaHNEM BepHBIE nonyueH
TPARIIATHBIX OTBETHl  |BEpHBI OTBET
MIPOTPAaMMHBIX BO BCEX
TIPOJTYKTOB, 3agadax
MHTEPIPETHPOBAThH
pe3yIbTaTHI U Ie1aTh
BBIBO/IBI
BJIIETh HABBIKAMU Pewenue 3amaun  |[Ipomemonctp| IIpomemonctp | 3amaum He
TIPOBEICHUS TIPUKITaIHBIX pEIICHHI B UpOBAaH  |MPOBaH BEpHBI| peIIeHBI
HEOGXOIIMBIX samaes TIOJTHOM BEPHBIN X0/ | X0x perieHus B
KOHKPETHOH o0beme n pemeHns OosbIIMHCTBE
9KCTIEPUMEHTOB, .
6036 MIpeAMETHON MOJTy4eHbl | BceX, HO He 3a1aq
00pabATLIBATE UX, B TOM |G racu BEpHBIC MOJTy4YeH
YHCIIe ¢ UCTIOJIb30BaHUEM OTBETbl  |BepHBIil OTBET
MIPUKIIIHBIX BO BCEX
MPOTrPaMMHBIX POIYKTOB 3amagax
[IK-5 [3narh anroputm peurenus |Tecrt Brinonnenue | Beinonuenue | Beimonxenue B Ttecte
TEXHUYECKHX 3a71a4 0 tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
9 9 0
NPETOTBPALIEHHIO U 100% 90% 80% MPaBUITLHBIX
OTBETOB

JIMKBUJALINH OCIOXKHEHNUH
U aBapUIHBIX CUTyalui
IIPU CTPOUTEIILCTBE,
pEMOHTE, PEKOHCTPYKIINI
1 BOCCTaHOBIICHUH
HE(TSHBIX M Fa30BBIX
CKBaXHH, T00BIYe HEYTH U
rasa, cbope 1 ToJroTOBKE
CKBAXXMHHOM MPOAYKIUH,
TPAHCHOPTE U XPAHEHUU
YIJIE€BOAOPOAHOTO CHIPhS




YMETb IPUHUMATh Pemenune 3amaun  |IIpomemonctp| IIponemonctp | 3amauu He
PEIICHNS 10 BBITOIHEHHIO [CTAHAAPTHBIX | PEIUCHBI B UpOBaH  |MpOBaH BEpHBI| pelIeHbI
TEXHUIECKHX 33144 110 MIPAaKTHYECKHX |  TIOJHOM BEPHBIN X0 |X0x perieHus B
PEOTBpAMEHHIO 1 3amad obreme u pereHus OOJBITMHCTBE
. MIOTy4YeHbI | BceX, HO HE 3amaq
nnKan{avunn OCJ'IO>KHeI-\I’I/II/I BepHBIC noyuen
W aBApUUHBIX CUTYallHH OTBETHI  |BEpHBIA OTBET
TIPU CTPOMTEIIBCTBE, BO BCEX
PEMOHTE, PEKOHCTPYKLIUH 3aja4ax
U BOCCTaHOBJICHUU
HE(TAHBIX ¥ Ta30BBIX
CKBaXXHH, T0OBIYe HeYTH U
raza, cOope U MMOATOTOBKE
CKB)KMHHOW TIPOIYKIIHH,
TPaHCIIOPTE ¥ XPaHEHUH
YTJIEBOJOPOIHOTO CHIPbS
BJIaJICTh HABBIKAMH 10 Pemenne 3amaun [ponemonctp| IIponemonctp | 3amauu He
PEIICHNIO TeXHHUEeCKUX  |TIPUKIAIHBIX pCIICHHI B UpOBAaH  |MPOBaH BEPHBI| peIICHBI
33184 110 samatB TIOJTHOM BEPHBIN X0 | X0x perieHus B
PEOTBpAICHHIO B KOHKpETHOH obbeme u pemeHns OospIIMHCTBE
. [IPE€AMETHOU IMOJTYYCHbBI BCCX, HO HC 3aJ1a4
HHKBHMUHHH OCHO)KH@HVHH obnactu BEpHBIE MOJy4YeH
1 aBAPUHHBIX CUTYallnH OTBETHl  |BEpHBIH OTBET
IIPU CTPOUTEINBCTBE, BO BCEX
PEMOHTE, PEKOHCTPYKLIUH 3ajadax
1 BOCCTAHOBJICHHH
He(bTHHI)IX U ra30BbIX
CKBQ)XKUH, N0ObIue HEePTH U
raza, cOope u oJroTOBKe
CKBR)XMHHOW TIPOIYKIIHH,
TPaHCIIOPTE ¥ XpaHEHUH
YTJIEBOJIOPOIHOTO CHIPHS
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHBIC 32JaHUSl MJIM MHBbIE MaTepHaJbl, HEOOXOAUMBIC JJIs1 OLEHKH
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)
7.2.1 TlpumepHbIii NepevyeHb 3aJaHMi 1JI51 NOATOTOBKH K TECTHPOBAHUIO
1. TpyOonpoBOAbI KAKOTO AUAMETPA UCTIONB3YIOTCSA B TPYOOITPOBOJHOM
TpaHcnopre HedTu?
a) 210 — 1600;
6) 50 — 1000;
B) 219 —1220;
r) 27-1400

2. Mapka niearpo6exnoro Hacoca HM 1250-230. Uto o3nauaet uncio 12507?
a)Harop

0)MOIIHOCTH

B)II01a4a

3. Kakune gBurarenu CYATAIOTCI HanOoJIiee DKOHOMUYHBIMU
a)CUHXPOHHBIC
0)acUHXPOHHBIC



4. Tlpu yxnaake HEAOIMYCTUMO KacaHHuE TPyOOIpoBoOaa
a) JIHa TPaHIIIEH

0) CTCHOK TpaHIIIEH

B) OJTHOTO M3 CTEHOK TPAHIIICH

') BApUaHTHI OTBETOB a) U 0)

1) HeT MPaBUIILHOTO BapuaHTa OTBETA

5. Ko BTOpOMY KJ1acCy OTHOCSITCSI MarCTpalibHbIE HE(TEPOBOIBI C paboYnM
JABJICHUEM:

a) ot 0,3 1o 0,7 Mlla;

0) ot 0,7 mo 1,2 Mlla;

B) oT 1,2 no 2,5 Mlla;

r) ot 2,5 1o 10 MIla;

1) HET MPaBUIILHOTO BapuaHTa OTBETa

6. 3amura MI" oT KOppO3UM BKITIOUYAET B CeOsI:

a) MACCUBHYIO 3aIIUTY;

0) aKTUBHYIO 3alIUTY;

B) BO3/ICHCTBHE HAa OKPY>KAIOIIYIO CPEY;

T') BEpHBI OTBETHI &) U 0);

1) KOMIUIEKCHAs 3allliTa C UCIOJb30BaHUEM a, O U B;

7. Kakue Bbl 3HaeTe CUCTEMBI MIEpEeKavYKu HeTH
a)IOCTaHI[MOHHAS

0) «|3 Hacoca B HACOC»

B) uepe3 pe3epByap CTaHIUU

I') CYLLIECTBYIOT BCE BBILIENIEPEUUCICHHBIE CUCTEMBI
1) ¢ HOJKJIFOUYEHHBIMU Pe3epByapaMu

8. Ha xakyro rimyOuHy B TPYHT OOBIYHO 3arTyOJIsIFOT MarucTpaibHbIE
TPYOOTIPOBO/IBI, €CITH HET OCOOBIX T€OJIOTUYECKUX YCIOBUIA?

a) 0,5 m;

6) 0,6 m;

B) I m;

r) 0,8 m;

n) 1,2 m.

9. Camas pacnpocTpaHeHHasi cCXeMa YKIaJIKu TpyOOIpOBOIOB:
a) Ha3eMHasl,

0) moynoa3eMHas;

B) MMOJ3€MHAs;

') HaJ[3€MHas;

1) HET IPaBUIILHOTO OTBETA

10. Yepes kakoe paccTosiHue 00bIUYHO pa3MeniatoT npomexxytounsie HIIC



a)100-200xm

0)50-200xm

B)50-100xMm

1)100-350xMm

J)HET TIPAaBUJILHOTO OTBETA.

7.2.2 IllpuMepHbBIi epeyeHb 3a1aHUl 1JIsl pellieHus CTAHIAPTHBIX 3a71a4
3agaya 1. Onpenenuts, nperedperas MOTEpPSMU HANOPa, CKOPOCTh TeUEHUsI He)TU HAa PACCTOSHUU ' OT OCH TPyOOIpoBoIa
paauycoM R npu momoru ycrpoiictsa (Tpy6ka ITnTo), mokasaHHOTro Ha puc. 1. YpoBeHb xuakoctu B Tpyoke 4 hy = 1,2 m, B TpyOke

B hz = 1,35 M.

7a\%
1 F B

A N -

hiy I I

1] 2 |
R ﬂL’ ‘_ pp——

I U sl B
Puc. 1. TpyOxa [Tuto
Pemenue

VuwurteiBast, uto hy, = 0 1m0 yclnoBHIO, W3 ypaBHEHHs! BepHYIUTH UIsl CTPYHKH, IPOXOASIICH Ha PACCTOSHUH I OT OCH TPYObI
UMEEM:
2 2
u
L=z, + L
M 29

zl+&+u—
A3 29

Tax kak TpyOOIPOBO/] PACIIOIIOKEH TOPU3OHTAIBHO, TO Z; = Z,.CKOPOCTh B ceueHU 2 — 2 Uy = 0, MOCKONBKY XKUAKOCTh B
TpyOke B Haxomurcs B coctossHum nokos. Torma

ﬁ_ pz_pll

29 A

C y4eToM TOro, YTO JaBlI€HHE B TPYOKaX M XKHUBBIX CEUCHHUSIX IOTOKA PACIPENENICHO IO T'MIAPOCTATUYECKOMY 3aKOHY,
HOTYIHM:

C y4yeTroMm TOro, YTO JaBjIeHHE B TPYOKaX M XKUBBIX CEUEHHUSIX IIOTOKA PACIpPENeNICHO 10 THAPOCTaTHYECKOMY 3aKOHY,
HOTYIHM:

P, =Py + 090 +R=T1), p,=p,+pg(h, +R-r)

u
U2
~Z=h,-h,
29

OTKy/1a

U, =+/29(h, —h,) =/2-98(1,35-1,20) =171 wrc.

3agaua 2. Haittu npu momormu yetpoiictsa (pacxozomep Bentyp), o6beMubiil pacxox kepocuna (p = 850 kr/m®). luamerp
tpy6omposoaa D = 0,3 m; auamerp y3koro ceuenust pacxogomepa d = 0,1 M. PasHocTh ypoBHeii prytu B qudpmanomerpe Ah =
0,025 M. Pexxum TedeHus TypOyineHTHBINA. [loTepsiMu Haropa MOXKHO MpeHeOpedb.

Pemenue

ITpoBenem xwuBble cedenns 1 - 1 u 2 — 2 v 3anuiiemM Ui HUX ypaBHEHHE HEPa3phIBHOCTH M ypaBHeHHe bepHyium:



D;S; = 0,S,;

2 2

p v p p v
zl+—1+a1£=zz+—2:zz+—2+a2£+h1_2.

Tak kak Tpyba rOpH30OHTAJbHAs, a MOTEPSIMH MOXXHO NpeHeOpedb, T0 Z;=Z,, hy,=0. Ilpunss, kpome TOrO0 011=0p=1 u
HCKJIFOYMB U3 STUX YPABHEHHH 1y, TOTyUHM:
2 2
(i_l) v _Pi=P
2
S; 2g A

1

OTKyza

PasHoCTh naBneHui, n3MepeHHas TUHMAHOMETPOM:

P, — P, = (ppr — P)YAN,
TJIE ppr - INIOTHOCTH PTYTH.

CreoBaTenbHO

(e _1)An
p

(P _1)Ah
P bis

2

=S =812 —m7mM— = 20— —
Q=us =%\20" e =4 | % pray -1
- E0,32\/ 298230720 025 - 0,0196

2 31

3amaua 3. OnpeseTuTh MONE3HyI0 MOIHOCTB Hacoca (pHc. 2.), epeKaunBarolero 6eHsuH (p = 750 kr/m°) 3 pesepByapa A
B pesepByap B, eciu hy; = 1 M, hy =5 M, pacxox Gensuna Q = 10° m¥/c, D = 0,1 m; d = 0,05. [ToTepy BO BCACHIBAOIICH THMHUA PABHbI
2 M, a B HarHeTaTeNnpHOH 5 M. O6a pe3epByapa OTKPHITHIE.

1
|

Puc. 2. Cxema HaCOCHOH yCTaHOBKU

Pemenne

Pa3HOCTB MOJHBIX Y/ACIbHBIX JHEPIHil B CEYCHHAX HEMOCPEICTBEHHO 3a HacocoM (2 - 2) u nepennum (1 - 1) npencrassier
c000ii ynenpHy0 dHepruio Hy, cOOOIIEHHYI0 HACOCOM JKHKOCTH, T.€.



Torna none3Hast MOLIIHOCTH Hacoca NH .

AG AG
N,=H,—=(H,-H,)—
n=Hu = (He - H) -

rae AG - Bec nepekauaHHOMN KHIKOCTH 3a Bpemst At .

HOCKOJ’IBKy OYCBUOHO, YTO

AG = Q At = pgQAL,
TO
N,=(H,- Hl)ngt

rae Hi-H, - Hanop co3aBaeMblil HACOCOM ...

Jlist ompeseNieHus TOJHBIX HAmopoB Hy u H, pacCMOTPHM y4acTKd TpyOompoBoaa mexmy cedenusmu 0 - 0 m 1 - 1
(BcachbIBaroIast TMHUSA), @ Takke 2—2 u 3 -3 (HarHerarenbHas JWHMS). 3aIicaB ISl KKIOTO U3 OTHX Y4aCTKOB

ypaBHeHue bepHyiun, UMeeM COOTBETCTBEHHO:

Po Uy P, 1
7, + +a,—=1 +a +h, ..
0 029 1 1 g 0-1;
p v P v;
L+t +a, =7, +—+a,—>+h,,,
~9 2g 9 29

FI[CZ():O, Z]_:hl,Z3:h3.

Tak kaKk pe3epByapbl OTKPBITHL, TO Pg = P3 = P,. [lmomann cBoGoxHBIX MmOBepXHOCTEH pe3epByapoB A m B Bemmku mo
CPaBHEHHIO C IJIOIIAJSIMU JKUBBIX cedeHHH TpyO. [103TOMy MOKHO MPUHATE vg=03=0.

Torma

p p
H = pAgT_hom H, =h, + pAnT +Poas

N, =(h,+h,, +h, )pgQ=(5+2+5)750-9,8-10° = 88,2 Br.

7.2.3 IlpumepHbIii epedeHb 3aJaHUi 11l pellleHus1 MPUKJIATHBIX 32124
3agaya. Caenate TuApaBIHYecKHi pacueT HedrempoBoaa, ecnmu anuHa ero L = 600kMm, mpomsBoautenbHocTh G = 34
MJTH./TOJT. 3aJIaHbl BA3KOCTh U IMIIOTHOCTh HEDTH: pyo = 852 Kr/MS; Voo = 48 cCr; vg9 =22 cCr.

PacuerHas temreparypa Hedtu t =7 °C, MUHUMAJIbHAS TeMIepaTypa HedTH B TPYOOIPOBOIE.

CrhenaTp MeXaHWYECKHH pacdeT He(TenpoBOAa, MOZOOpaTh HACOCHO- CHIIOBOE oOopymoBaHme, ompexenuts uucio HC,
paccTaBHUTh UX 10 TPacce ¢ OKPYIIEHHEM B OOJIBIIyIO cTOpOoHY. ChenaTs aHaTHTHIECKYIo IpoBepKy padoTsl HIIC u mocTponts
rpa¢ux Q-H pa6orsr HIIC 1 MH. Paccuurats pexxum pabots! Tpybornposoaa u HIIC.

Pemenue

1. Ompenienenue WIOTHOCTH He(TH TIPH 3aJaHHOI TeMIepaType

_ P20 _ 852
Pt L+, (t-20°)  L+0,000818(7—20)

—86116 kr/m’.

2. Onpenenenne BA3KOCTH HEPTH MpH t,

Vi = v*efu(tft*) = 48e70:0%6(7-20) _ 673 o,



Dot 088 0.

u= =
tl —t2 Vi 50-20 22

3. Onpenenenye pacyeTHOH IPOU3BOANTEIEHOCTH

G 3
, =———=Q, M™°/gac,
Qpacr. P N24 Q

1.k G =34 myH. 1/Tog , Torna D = 1020 MM (mpwt. 18).

Yucno padounx aneit Np = 349 (mpun. 17).

34.10°

— - 471366 mYuac=1,31 M.
861,16-349.-24

Q pacu =

4. OnpeneneHne TONIIUHBI CTEHKH

B n,PD,
- 2(n1P+R1) '

rae Ny = 1,15,

5. OnpesesisieM MapKy Hacoca M HaiileM HANOP HACOCA IPH BEPXHEM U HUKHEM POTOpe, NPUHAB YHCJI0 PAGOYNX
HacocoB paBHbIM 3. Hamop ocHoBHBIX HacocoB 3H,,

m
Ry =R,y —>— =530- 0.9

=3245,
KiK, 1471

my=1,47; K,~=1; R,;=530 MIla. Crans 13T2A®, TV 14-3-1424-86. UzrotoButens — HOBOMOCKOBCKUIi TPYOHBIH 3aBOI.

Bri6upaem nacoc HM 5000-210 1o Q46 (v3/aac).
Xapakrepuctuka paboTsl Hacoca
IIpu
Q=4713,66 M%/uac = 4714 m*/uac,
H;=220 M (poTop BepxHHi),
H,=160 M (poTop HIXKHUI).
Homnopssiii: HIIB 5000-120
[Ipu
Q=4714 M/uac,
H;=123 ™ (poTop BepxHHii),
H,=92 M (poTop HWXHUI).
CunraeMm, 4To y Hac 3 OCHOBHBIX U 1 MOANIOPHBINA Hacoc.
Haiinem paGouee naBienue B TpyOOmpoBo e

P = (H, +3Hocr)pt 9 ;

a) P a1 = (123+3-220)-86116-9,81=6,6 MIla;



6) P50 = (92+3-160)-86116-9,81= 4,8 MIla;

pab
B) P .5 =(123+3-160)-86116-9,81=51 Mlla.
BriOupaem BapuaHTt B), T.€. HIDKHUHA POTOp Kak H,,.

6. Onpenenum TOMIIMHY CTEHKH TPyOb! npH P,,;~5,1 MIla

115-51-1020

=2 - 9,05 MM,
2(115-51+324,5)

MpUHAMaeM 0=9,2 MM, Kak OIIiKaiiyio OOJIbIIYIO IO copTaMeHTy, ctainb 13r2A®, HoBOMOCKOBCKHUiT TpyOHBI 3aBOI.
D,, =D, -26;

D,, =1020-2.9,2=10016 wm.

7. Pexxum TeueHus HeTH B HedTenpoBoie

Re = 4Q
ﬂDsuvt
Re= 4-131 = 24757
314-1,0016-67,3-107°
8. Ompenensem uncno PefiHonbaca
Re, = 10D _ 10-10016 — 66773
e 015
Re, = 500D _ 500-1001,6 — 3338666 -
0,15
2320< 24757 <Re; .
TypOyJIeHTHBII pexuM, 30Ha brazeyca
m=0,25; =0,0246;
03164 03164 oy
Re™ 24757
9. 'uapaBnuueckuil yKJIoH
2 2
i:liv—: 0,02522-1,66 0,0035
D 2g 10016-2-981
4 .
Q 4-131 =166 wm/c;

L= =
D2 314.100162

2-m m 2-0,25 10-610,25
i=ﬂQ : v _00246-131 . ((?Zf 107°) _ 0,003574075 —~0,0035.
D> " 10016>™ 10076

10. IToTepu Hanopa Ha Tpenue B HedTenpoBoae no popmy.ie Japcu-Beiicoaxa



Lv?

=1——=1i-L=0,0035-600000 = 21219 m.
D2g

hy

11. IoaHble HoTepu Hanopa B HedTenposose

H =101h, +AZ +H , H,=30 m;

H =1,01-2121,87+100+30 = 2273,09 =2273 m, npu AZ=100 M.

12. Hanop onHo¥i cTaHUMH.

h,=15M BHYTPHCTaHIIMOHHBIE IOTEPH.

H,, =3-160—15=465 w.

13. OnpenesisieM YUCI0 CTAHIMIA.

e 101-i-1+AZ +H, -H, 101-0,0035-600000+100+30-123 46
kH, ., —h,, 3.160-15 w
a) oKpyznaem 6 60abuLyl0 cmopouy N1>N, N1=5 cmanyuii.
JleiicTBUTENEHO HEOOXOAMMBIN HATIOP OJHOW CTAHIINU:
oo 101-i-1+AZ +H,—H, _ 1,01-0,0035- 600000 +100 + 30 —123 —4256 M.

cm n 5

JleficTBUTEIBbHBIN HAIOpP OJTHOTO Hacoca
oo H, +h,,  4256+15

- =146,87 m.

[pousBoarmM 006pe3Ky pabouero kojeca

D_/ZZJHI/-tac"'GQZ — H;tac(QZZ_le)"'(Hl_HZ)QZ
D, a H1QF - HyQf .

Q,=4800 m*/uac=1,33 m%/c, Hy=157 M, Q;=3200 m*/aac=0,89 m%/c, H=207 m.

Dy J146,87(1,332 ~0,89%) + (207 -157)1,31% 229,68 _ 0.948
D, o

207-1,33% —157- 0,892 2418

T.e oOpe3aeM Ha 5,2%
D5 = D, -0,948 = 405-0,948 = 384 MM — HOBBIH qUAMETP POTOPA.

Paccranoska HIIC mo tpacce mpu N;>n. Heo6X0auMo BBIYHCINTE MAcIITad MO BEPTUKAIM M OTIOXKUTh AZ, H, B MaciTabe
HAIopoB CTAHIMH. 3aTeM OTKJIaIBIBAIOT BEJIMIUHY HAarlopa IMOIIOPHOTO Hacoca M HAIIOp CTAHIIUH /11 pa3 ¥ COSMHSIIOT CyMMapHbIH
HAmop CTaHUMi ¢ H,, NONYYaroT JIMHUIO THAPABINYECKOTO YKIOHA i. MecTopaciosokKeHne CTaHIUi ONPEACIISIIOT epecedeHueM
JIMHUY TU/IPABIMYECKOTO YKJIOHA C JIMHUEH, OTCTAIOIIEeH OT MpoGHIs Ha BENUUUHY MOANOpa. DTH TOUKHU MEPEHOCAT Ha MPOQHIb

TPACChL.

14. Ilposepka pe:xxuma paborsl Beex HIIC.



7 1= 2Ry _2:92:3245 .10 M
" m(D, -28) 115-10016

[Poon] _ 518-107° .
H,,]= =20 _6136 M;
{001 g 86116-981

Pa—Py
Pt

S - Ahnpom.xag. .

P,=760 MM pr. cT., P,=500 MM pT cT., no Q-H xapakrepuctike Hacoca AN, 6 =38 M

__(760-500)-1333 o0 .o,
861,16-9,81

Hacoc ne 06J1a)1aeT caMOBCacChIBarOIIEH CHOCOGHOCTLIO, HYXCH 1oA10p, BEIIMIMHON

[AH,,,]=|-339+10=439 .

[IpoBepsieM pexuM pabOTHI CTAHIIUIA U3 YCIIOBHIA:

Hap < [Hop] , ipu H,=30 m;
AH cm = [AH()DVI

H ey = Hy +kH o =g, <[Ho, |3
H_.,1 =123+3-146,87 -15=548,61< 6136 w;
AH g = H oy 10111y =AZ5 3 2[H,, ;
AH > =548,61-1,01-0,0035-111000-18=138,2> 439 w;
Henp = AH gp +KH g =Ny <[AH 0 |5 w1
AH 3 =563,8-1,01-0,0035-116100-19 =134,39> 43,9 wm;
H 3 =13439+3-146,87-15=560<613,6 w;
AH,,, = 560—~101-0,0035-111900 - 20 = 144,4 > 439
H 4 =144,4+3.146,87-15=570,04 <6136 w;
AH 5 =570,04-1,01-0,0035-113400-17 =152,17 > 439 w;
H s =15217+3-14687-15=577,8 <6136 w;
Hy=H,s-10Lils , ~AZ, s >H,

Hy, =577,8-101-0,0035-147600—- 26 = 30,034 230 wm.

HpOBepKa comuiach, CICA0BATCIIbHO, CTAHIIMKU paCcCTaBJICHBI ITPaBUJIBHO.

7.2.4 IlpumepHbIii NepeyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy
1. CoBpemeHHOE COCTOSTHUE U MEPCIIEKTUBBI PA3BUTHUS TPYOOTIPOBOJHOTO TPAHCIIOPTA

HEePTH.
2. Knaccuduxkarus HeTenpoBoI0B.



w

Br160p Tpacchl MarucTpaibHOro He(pTernpoBoa.

4. ®akTopbl, BIUAIONINE HA CTOUMOCTb CTPOUTENILCTBA U SKCILTyaTalluu

MarucTpajbHOTIO HEPTENPOBOIA.

CocTaB coOpyKeHUsI MaruCTPaIbHBIX HE(YTEIPOBOAOB.

6. CTpyKTypa U OCHOBHBIE XapaKTEPUCTUKU JIMHEWHON YaCTH MarucTpaabHbIX

He(TETPOBOIOB.

TpyOs! 1151 HePTENnpPoBOIOB. VX CBOICTBA U TPUMEHEHHUE.

8. Ob6opynoBanue TUHEHHON YacTu TpyObonpoBoaoB. TpyOonpoBoaHas
apmarypa.

9. KOHCTpYKTHBHBIE pEIICHNS MaruCTPalIbHBIX HE()TEPOBOIOB.

10.0OuncTka 1 ucbITaHUE HEPTETIPOBOIOB.

11.Hed1auble HEHTPOOEKHBIE HACOCHI.

12.I'napaBnudecKue XapakTepUCTUKU EHTPOOEKHBIX HACOCOB.

13.IlocnenoBaTenbHOE U apaIeIbHOE COEMHEHUE HACOCOB.

14.XapaKkTepuCTHKHU MEPEeKauYNBAIOLICH CTaHIIUU.

15.TToamopHbIE HACOCHI.

16./13MeHeHne HACOCHBIX XapaKTEPUCTHK.

17.9kcnmyaranmonHble ydacTKu. CUCTEMbI IEPEKAUKH.

18.Pabounie xapaKTEepUCTUKN MarucTpabHbIX U MOAIOPHBIX HACOCOB.

19.VcxonHble TaHHBIE [l TEXHOJIOTMUYECKOIO pacueTa MarucTpaaibHbIX
He(TENpPOBOIOB.

20.Omnpenenenrie MoTeps HAopa.

21.KoaduimeHT ruipaBIndecKoro COMpOTUBICHUSI.

22.I'uapaBIuyeCcKuil YKIIOH.

23.0mnpenenceHne pacueTHON JTMHBI U TIEPEBATIOYHON TOUKH.

24.YpaBHeHne OaaHca HarOpoOB.

o1

~

7.2.5 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 MOATOTOBKH K IK3aMeHY

1. Ompenenenre HEOOXOAUMOTO YHCIIa TIEPEKAYMBAIOIINX CTAHITHI.

2. PacctaHoBKa nepeKayMBarOIIUX CTAHLMU U JIYIIMHTOB 10 TPAacCe MaruCTpaJIbHOTO
HedTenpoBoa.

3. Pacuer HepTenpoBOAOB MPH 33TAHHOM TIOJIOKCHUH TEPEKAUHBAIOTITIX

CTaHIIMH.

PacueT KopoTkuX He(TEIPOBOIOB.

[{ernecooOpa3HOCTh MOCIEAOBATENLHOM TIEPEKAYKH.

CtpykTypa COBpeMEHHOTO HEDTEMPOTyKTOIPOBOIA.

Oco0EeHHOCTH TEXHOJIOTUH TIOCIICIOBATEIHPHON MTEPEKAYKH.

MexaHu3M cMeceoOpa3oBaHus IPHU JIAMUHAPHOM PEKUME TTePEKAYKH.

MexaHu3M cMeceoOpa3oBaHus IPH TYPOYICHTHOM PEKUME TIEPEKAYKH.

10 Bnusnaue pa3nuyabix HakTopoB HA 00bEM 00pa3yIOIIEIHCs CMECH U MTyTH €r0
YMEHBIIICHUSI.

11. Teopust cMeceoOpa3z0BaHUsI.

12. [IpuMeHEeHHnE pa3aeInuTeNeu.

13. [loHsiTHE O TONMYCTUMBIX KOHIIEHTPALIMSIX.

14. Packiazika cMecH Ha KOHEUHOM ITyHKTE.

© oo N Ok



15. KoHTpOJIb 3a mOCIIEI0BATEIBHON ITEPEKAYKON.

16. OcobeHHOCTH pacyeTa TpyOOIpPOBOJOB MPHU MOCIIEI0BATENHHOMN MepeKayKe.

17. I3MEHEHHE JIaBJICHU U pacxojia B TPyOOIPOBOJI€ MPU BBHITECHEHUU OJIHOM
JKUIKOCTHU JIPYTOM.

18. [lepekauka BBICOKOBSI3KMX M BBICOKO3ACTBHIBAIOIIUX HEDTEH.

19. CBoiicTBa  BBICOKOBSI3KMX M BBICOKO3ACThIBAOIIMX  HepTed U
He(TENPOAYKTOIIPOBOIOB.

20. CriocoOBbI MepeKayKu BBICOKOBS3KUX He(TeH.

21. Pacyer TpyOONpOBONOB Uil «TOpSYE» TEPEKauKd BBICOKOBA3KUX H
BBICOKO3aCTHIBAIOIMINX HEPTEH M HEPTEIPOTYKTOB.

22. O00py0BaHUE HACOCHBIX U TEIUIOBBIX CTAHLIUU.

23. TennoBoil pexuM «ropsuux» TpyOonpoBOIOB.

24. IloTepu Hamopa B ropsiueM TpyOOIIPOBOJIE U €r0 XapaKTepUCTHKA.

25. OnpefienieHle 4ucila M PAacCTaHOBKA CTAHLIMKM IO Tpacce «ropsuaero»
TpyOOIIpOBOIA.

26. [IpuMeHeHne TerIoBO U30JISALUY.

27. OnTUMaNbHbIE TAPAMETPBI «TOPSIUUX» TPYOOIIPOBOJIOB.

28. PexxuMbl paboThl «ropssunx» TpyOOIPOBOIOB.

29. JIByx(da3Hblii TpaHCTIOPT HEPTH.

30. OCHOBHBIE XapaKTEPUCTUKHU U CTPYKTYpHbIE (JOPMBI JIBYX(Pa3HOTO MOTOKA.

31. XapakTepucTHKa TpyOOIpOBOA MPHU MEPEKAUKE Ta305KUIKOCTHBIX CMECEH.

32. Ilepekauka ra30HaCBHIIIEHHBIX HEPTEH.

33. BiusiHue pacTBOPEHHOTO ra3a Ha CBOMCTBA HE(TEH.

34. OcOOEHHOCTH MEePEeKaUYKH ra30HACHIILEHHBIX He(PTE.

35. MI3MeHeHue napameTpoB paboThl TPyOONpPOBOAA ITPH MEPEBOE HA EPEKAUKY
He(Tel ¢ paCTBOPEHHBIM T'a30M.

36. OCHOBHBIE CITOCOOBI 3AITUTHI TPYOOTIPOBOJIOB OT KOPPO3HHU.

37. HoBas TexHHKA M TEXHOJIOTHH B TPYOOIIPOBOIHOM TPAHCIIOPTE.

7.2.6. MeToguka BBICTABJEHUSI OIEHKH TIPU  TPOBEAEHHH
NMPOMEKYTOUYHOM aTTeCTALUMN

DK3aMeH MPOBOJUTCS MO TeCT-OMJIeTaM, KaX bl U3 KOTOpbIX coaepxkuT 10
BOIIPOCOB M 3a7auy. Kax bl MpaBUIIbHBIN OTBET HAa BOIPOC B TECTE olleHuBaeTcs 1
OamtoM, 3agaua onenuBaercs B 10 6amios (5 0amioB BepHOE pelicHre U 5 0amioB
3a BEpHBIN OTBET). MakcUMabHOE KOJUYECTBO HaOpaHHBIX OamtoB — 20.

1. Ouenka «HeynoBreTBOPUTENHHO» CTAaBUTCS B CiIy4ae, €CIH CTYJICHT
HaOpas MeHee 6 0asnIoB.

2. OneHka «Y TOBJIETBOPUTEIHLHOY CTABUTCA B CIydae, €CJIM CTYACHT HaOpa
ot 6 1o 10 6ammoB

3. Ouenka «XopoIo» CTaBUTCS B Cllydae, eclii CTyJIeHT Haopain ot 11 mo 15
OaJLIoB.

4. Onenka «OTIMYHOY» CTABUTCS, €CIU CTyAeHT HaOpas oT 16 mo 20 Gamios.

3ader MPOBOAMUTCS MO TECT-OWJeTaM, KaXKIblil U3 KOTOpbIX coaepxkut 10
BOIPOCOB U 3a7auy. Kaxxip1ii mpaBUIIbHBIN OTBET Ha BOMPOC B TeCcTe olleHnBaeTcs 1



Oamtom, 3amava onennBaercs B 10 6amos (5 6amioB BepHOE perieHue u S5 0amion
3a BEpPHBIM OTBET). MakcuMaibHOE KOJIMYECTBO HaOpaHHbIX OamioB — 20.

1. Ouenka «He 3auTeHO» cTaBUTCS B cliy4ae, €CJM CTyIeHT HaOpan menee 10
OaJLIoB.

2. OueHka «3auTeHO» CTABUTCS B Cily4ae, €clid CTyldeHT HaOpan ot 10
OayIoB

7.2.7 IlacmopT OlleHOYHBIX MATEPHUAJIOB

KonTtponupyemsie pa3aeinsl (TEMbI) Koz . HanmenoBanue
Ne ni/m KOHTPOIUPYEMO
JUCITUTUIAHBI KOMITCTEHIIIH OLIEHOYHOT'O CPEJCTBA
1 CocraB coopyxenuii maructpanbhbix |[1K-15, [TK-12, Tect, TpeboBaHUs K
HE(PTETPOBOIOB IIK- 11, IIK-5 KypcoBoO# paboTe u
IPOCKTY
2 Cucrembl epekavyky HePTH [TK-15, T1K-12, TecT, TpeboBaHuUs K
1IK- 11, TIK-5 KypCoBOii paboTe u
IPOEKTY
3 Ocob6ennoctu TexHojoruu nepekauku|[1K-15, [TK-12, TecT, TpeboBaHuUs K
Hedru HK- 11, 1IK-5 KypCoBOii paboTe u
IPOEKTY
4 [lepekauka BHICOKOBSI3KMX HE(TH [TK-15, T1K-12, TecT, TpeboBaHuUs K
HK- 11, 1IK-5 KypCOBO# paboTe u
POEKTY
5 [Tepekauka mogorperoit HeDTH [TK-15, TIK-12, Tect, TpeGoBaHMs K
K- 11, IIK-5 KypcoBoii paboTe u
MPOEKTY
6 JIByx(da3zHbIit TpaHCTIOPT HEDTH [TK-15, TIK-12, Tect, TpeGoBaHMs K
K- 11, IIK-5 KypcoBoii paboTe u
MIPOCKTY
7 [Tepekauka razonaceimeHdsix Hegru  |[1K-15, TTK-12, Tect, TpeGoBaHMs K
[IK- 11, IIK-5 KYpCOBOii paboTe n
MIPOCKTY
8 [IpoextupoBanue u  crpoutenscTBo([IK-15, TTK-12, Tect, TpeboBanus K
He(TenpoBOIOB IK- 11, TTK-5 KypcoBoii paGoTe u
MIPOCKTY

7.3. MeToguueckue MaTepuUaJibl, ONpeesiiONNe MPOUEeAYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHNH, HABBIKOB M (WJIH) ONbITA 1€ATEIbHOCTH

TecTupoBaHWe OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOM
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJIH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanus 30 MMH. 3aTeM OCYIIECTBIISIETCS
MIPOBEPKA TECTa 3K3aMEHATOPOM W BBICTABISAETCS OIIEHKA COTJIACHO METOIUKH
BBICTABJICHUSI OLICHKU MPU IPOBEICHUH ITPOMEKYTOUYHOM aTTECTAIIUH.




Pemenve craHmapTHBIX 3amad  OCYIISCTBISETCS, JMOO TPHU TOMOITH
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBITAHHBIX 337124
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IpOBEpKa pEIICHHUs 3a7ad 3K3aMEHATOPOM M BBICTABISICTCS OIIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH TPY TIPOBEJCHUH MMPOMEKYTOYHON aTTeCTaIlUH.

Pemenne mnpukimagHBIX 3a4ad  OCYIIECTBISICTCS, JIMOO TMPH TIOMOIIU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBITAHHBIX 337124
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa pEIICHUS 3a7ad 3K3aMEHATOPOM U BBICTABIISICTCS OIEHKA, COTJIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJIECHUN TPOMEKYTOUHOM aTTECTAIIHH.

3ammTa KypcoBoil paboThl, KypCOBOTO MPOEKTA WJIK OTYETA [0 BCEM BUJIaM
MIPAKTUK OCYIIECTBIISICTCS COTJIAacHO TpeOOBaHUSAM, NPEIBIBIICMBIM K padoTe,
ONMMCAHHBIM B METOJIMYECKUX MaTepuanax. [I[puMepHOe BpeMs 3aluThl Ha OJTHOTO
cTyneHTa coctaisier 20 MuH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)
8.1 IlepeueHb y4eOHOII JMTEpPATypbl, HEOOXOAUMOW /IJIsi OCBOEHHSA
TUCHUNITIHHBI

OcHoBHas nuTeparypa

1. Pacuer JuHEWHOW YacTM  MarucTpajibHOTO  He(TEenpoBoja :
y4e0HO-METOINYECKOE MOCOOHeE M0 KypcoBoMY IpoekTupoBanuio / .M. I'ajxues,;
M. I'.; FO.A. T'opunos; A.M. Kaiigakos. - ﬁomxap-Ona  II'TY, 2017. - 56 c. -
ISBN 978-5-8158-1876-7.

2. TamxueB, I'. M. Pacuer pesepByapHoro mapka HedTeba3 u
He()TEeNepeKaunBaIOIINX CTAHIIMA B CHCTEME MAaruCTPAIbHOTO HEPTEIpPOBOJA:
y4eOHO-METOJIMYECKOe  MOcoOMe MO0  KYpCOBOMY  NPOEKTHPOBAHUIO
yaeOHo-MeToanueckoe nocodue / I'.M. I'akues, FO.A. T'opuHoB, A.M. Kaiinakos;

[ToBOMKCKHIT TOCYTapCTBEHHBIN TEXHOJIOTUYECKUI YHUBEpCUTET. - Momkap-Ona :
[II'TY, 2019. - 56 c. : cxem., Tabu. - bubnmorp.: ¢. 37. - ISBN 978-5-8158-2079-1.

3. Kopmak, A. A. TexHOJOTMYECKUA pacuyeT MarucTpajibHOTO
HeTenpoIyKTONpoBOAa [ DNEKTPOHHBIN pecypc] : yueoHoe nocodue / Kopmiak A.
A., HuxonaeB A. K., 3apumnioBa H. A. - Caukr-IlerepOypr : Jlans, 2019. - 92 c. -
Kuura w3 xomnexkumu Jlanp - WHxkeHepHo-TexHuueckue Hayku. - |ISBN
978-5-8114-3848-8.

URL.: https://e.lanbook.com/book/116367

4. CrpowutenbctBo HepTenpoBoJoB [TekcT]| : MeTogumveckue ykazaHUs K
BBIMIOJIHEHUIO KYpCOBOTO TMpoekTa mo aucuuruimHe "[IpoexkTupoBanue u
CTPOUTEILCTBO HedTenmpoBogOB" st cTyneHToB HampaBienus 21.03.01
"Hedrerazooe neno" (mpodunb "[IpoekTupoBaHHe, CTPOUTEIBCTBO U
AKCIUTyaTaIs ra30HeTENPOBOIOB U razoHedTexpaHmnm'") Bcex GopM oOyueHus
/ ®I'BOY BO "Boponex. roc. TexH. yH-T", kadeapa TEIUIOra3oCHa0XKEeHUS U



http://biblioclub.ru/index.php?page=book&id=476177
http://biblioclub.ru/index.php?page=book&id=562243
https://e.lanbook.com/book/116367

He(drerazoBoro nema ; coct. : C. H. Ky3nenos, I'. A. Ky3nenosa. - Boporex :
BopoHexckuii Tocy1apCTBEHHbIM TeXHUYECKUM yHuBepcutet, 2021. - 18 c. : ui. -
bubmuorp.: c. 17 (7 Ha3B.).

JlonoaHUTENbHAS IUTEpaTypa

1. Kamkun6aes, 1.3. OcHOBBI MPOEKTUPOBaHUS [DNEKTPOHHBIN pecypc] :
yaebHo-MeTouueckoe nocodue / T.U. Kamkunbaes; 1.3. Kamkunbaes. - AnmaTsl
: Hyp-Ilpunr, 2016. - 42 c. - ISBN 978-601-78-69-04-9.
URL.: http://www.iprbookshop.ru/67116.html

2. Kamxkun6ae, 1.3. Coopyxenue razoHedTenpoBoa0OB [DIEKTPOHHBIN
pecypc] : yuebnoe mocodbme / T.M. Kamkunbaes; 1.3. Kamkunbaes. - AnMarsl :
Hyp-Ilpunr, 2016. - 307 c. - ISBN 978-601-7869-007.
URL: http://www.iprbookshop.ru/67141.html

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpH
OCYHIECTBJICHMH 00pa30BaTeJbHOI0 MpoLecca MO AUCHHUIIMHE, BKJINYAas
nepeYyeHb  JHIEH3MOHHOTO  NPOrPAMMHOIO  oO0ecledYeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «MHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

JII/IIIeH3l/IOHHOC nporpaMmmMHoe o0ecreuenue
— Microsoft Office Word 2013/2007;
— Microsoft Office Excel 2013/2007;
— Microsoft Office Power Point 2013/2007;
— I'pann-Cwmera;
— Acrobat Professional 11.0 MLP;
— Maple v18;
— AutoCAD;
— 7zip;
— PDF24 Creator;
— IIporpamMmHuast cucreMa g oOOHapy>KEHUS TEKCTOBBIX 3aMMCTBOBAHUM B y4€OHBIX
W Hay4HBIX paboTax « AHTuriaruat.BY3»

Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAMOHHO# ceTn « UHTEpHET»
— Poccuiickoe o6pazoBanue. denepalibHbIN 00pa30BaATEIBbHBINA MOPTAT:
YUPEKACHUS, IPOTPAMMBI, CTAaHIAPTHI, By3bl, ... koa moctyma: http://www.edu.ru/
— Oopazosatenbhblil moptan BI'TY, kox goctyma: https://old.education.cchgeu.ru

NudopmanuoHHbie CIpaBOYHbIE CUCTEMBI
—  becnnarnas anekTponHas 6ubnmnoreka onnaitH «EnquHoe OKHO K
00pa3oBaTeNIbHBIM pecypcamy», Ko Aoctyma: http://window.edu.ru;
— BI'TVY: wiki, xox moctyna: https://wiki.cchgeu.ru/;
— OBC UznarenbctBa «JIAHDbY, kox noctymna http://e.lanbook.com/;
— OBC IPRbooks, kox nocryma: http://www.iprbookshop.ru;



http://www.iprbookshop.ru/67116.html
http://www.iprbookshop.ru/67141.html
https://old.education.cchgeu.ru/
https://wiki.cchgeu.ru/

— HayyHas onekTtpoHHas Oubnmoreka €LIBRARY.RU, xox nocryma:
http://elibrary.ru/

CoBpemeHnHblIe podeccHoOHANbHBIE 0a3bI JAHHBIX
— East View, kox noctyna: https://dlib.eastview.com/
— Academic Search Complete, kox moctyma: http://search.ebscohost.com/
— Hedreras.py, koa mpocryna: https://neftegaz.ru/
— «I"eonornueckast OMOTNOTEKA» — MHTEPHET-TIOPTAN CIICTIMATM3UPOBAHHON
JAMTEpaTyphl, Koa goctyna: http://www.geokniga.org/maps/1296
— DNEeKTpOHHAs oubiMoTeka «I"opHoe b1 (S (I8 KO/l JoCTymna:
http://www.bibl.gorobr.ru/
— «['OPHOITPOMBIIIIJIEHHUK» — Mex1yHapOIHbI OTPACIEBOM PECYPC, KOI
nocryma: http://www.gornoprom.ru/
— MINING INTELLIGENCE & TECHNOLOGY —
NudopmarnmoHHo-aHaTUTHYECKUI TTOPTa, KOJI JOCTYyIIA!
http://www.infomine.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

MatepuanbHO-TeXHUYECKasl Oa3a BKIIIOYAET:

—  Creuuanu3upoBaHHbIE  JICKIMOHHBIE  AyJUTOPUH,  OCHAILIECHHBIE
00OpyIOBaHUEM JIJIS JIEKIIMOHHBIX JIEMOHCTpPALUil U MPOEKTOPOM, CTAllMOHAPHBIM
DKPAHOM.

— VYyeOHble ayauUTOpUH, OCHALIEHHBIE HEOOXOIMMBIM O0OpPYIOBAHHEM.
Ayautopun  JUis  TNPOBEIAEHUS  MPAKTUYECKHX  3aHATHH, 00OpyAOBaHHbBIE
MIPOEKTOPaMH, CTAIMOHAPHBIMU IKpaHAMU U MHTEPAKTUBHBIMU JOCKaMHU.

— Ilomemienuss A1 CaMOCTOSITENIBHOW pPabOThl CTYJEHTOB, OCHAILEHHBIE
KOMIIBIOTEPHOW TEXHUKOM C BBIXOJOM B CETh "'MIHTEpHET".

— bruOIMOTEeYHBIN 3JEKTPOHHBINA YUTAJIBHBIN 3aJ1 C JOCTYIIOM K 3JIEKTPOHHBIM
pecypcaM OUOJIMOTEKH U TOCTYIIOM B oOpaszoBarenbHbIil moptan BI'TY.

10. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOLHIUXCS TTO
OCBOEHUIO JIUCIUAIIJIMHBI MOAYJIA)

[To mucuunnuue «lIpoekTupoBaHUE M CTPOUTEIHCTBO HEDTEIPOBOIOBY
YUTAKOTCA JICKUHUHU, MPOBOIATCA IPAKTUYECKUE 3AHSTHUSI, BBIOJHIETCS KypCOoBas
paboTa ¥ KypcOBOM MPOEKT.

OCHOBOM M3Y4YEHMSI AUCHMIUIMHBI SIBIISIIOTCS  JIGKIIMM, Ha KOTOPBIX
W3JIaraloTcs HanboJiee CyIIECTBEHHBIE U TPY/IHBIE BOIPOCHI, @ TAKKE BOMPOCHI, HE
HaIllEIITHuEe OTPAKEHUS B YUEOHOM IUTeparype.

[IpakTuueckure 3aHSTHS HaIpaBieHbl HAa NPUOOPETEHHE MPAKTUYECKUX
HABBIKOB pacyeTa Mo MPOSKTHPOBAHUION CTPOUTEIHCTBY HE(TEIPOBOIOB. 3aHATHUS
MIPOBOATCS IIYTEM PEIIEHUSA KOHKPETHBIX 3a/1a4 B Ay IUTOPHUH.


http://elibrary.ru/
https://dlib.eastview.com/
http://search.ebscohost.com/
https://neftegaz.ru/
http://www.geokniga.org/maps/1296
http://www.bibl.gorobr.ru/
http://www.gornoprom.ru/

MeTonuka BBINOJHEHUSI KypCOBOW pabOThl W TMPOEKTa U3JI0XKEHa B
y4e0HO-METOJIMYECKOM MOCOOUH. BBIMOIHATH 3Tamnbl KypcOBOM pabOTHI U MPOEKTa
JIOJKHBI CBOEBPEMEHHO U B YCTAHOBIICHHBIE CPOKH.

KoHTponpe ycBoeHMs Marepuaia AUCUUILIMHBI MPOU3BOAUTCS IPOBEPKOI
KYpCOBOM pabOTHI, 3aIIUTON KypCOBOM pabOTHI.

Bunx yaeOHbIX
3aHATHHU

J_IGSITGJH)HOCTB CTYACHTA

Jlexusa

Hanucanue xoHCHeKTa JIGKIMH: KPaTKO, CXEMAaTUYHO, [1OCJIEA0BATEIbHO
(GuKCcUpOBaTb OCHOBHBIC IIOJIOKEHMS, BBIBOJBI, (OPMYIHPOBKH,
O606H_[€HI/ISI; IIoOMC€YaTh BaXXHBIC MBICIIHU, BBIACIATH KIIHOYCBBIC CJIOBA,
TepMuHbl. [IpoBepka TEpMHHOB, NOHATUI C MOMOIIBIO SHIMKIONEIUH,
CHOBapeﬁ, CIIPaBOYHUKOB C BbIIIWCBIBAHUCM TOJKOBaHUHN B TCTpalb.
O0o3HaueHue BONPOCOB, TEPMHMHOB, MaTepuasla, KOTOpPbIE BBI3BIBAIOT
TPYJHOCTH, IIOMCK OTBETOB B PEKOMEHAYeMOM Jmreparype. Ecimum
CaMOCTOSITENIbHO HE YAaeTcsl pa3o0paThCcsi B MaTepualle, HEOOXOAUMO
copMyIHpOBaTh BOIPOC M 3aJaTh IMPENOJABATENI0 HA JEKIUN WIH Ha
IIPAKTUYECKOM 3aHSITHH.

IIpakTHueckoe
3aHSATHE

KoHcnexktupoBanue  peKOMEHAYeMbIX  HCTOYHUKOB. Pabora ¢
KOHCIIEKTOM JIEKLIMH, TIOJTOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM,
MPOCMOTP pPEKOMEHAyeMou Jsmteparypel. lIpociymuBanue ayauo- u
BUJICO3AMMCeH 10 3aJaHHON TeMe, BBIMOJHEHHE pacyeTHO-TpaduIecKux
3aJIaHMI, peIeHUE 3a]a4 110 AITOPUTMY.

CaMocTogTeIbHas
pabora

CamocrosiTenbHasi paboTa CTYIEHTOB CIIOCOOCTBYET II1yOOKOMY
YCBOEGHHMsI y4eOHOr0 MaTepuaia U pa3BUTHIO HABBIKOB CAMOOOPA30BaHMSL.
CamocrosTenbHast paboTa npenoaraeT cleAyolne COCTaBISIOUIIE:

- paboTa ¢ TekcTaMM: Y4eOHMKaMH, CIIPABOYHUKAMH, JTOTIOJHUTEILHON
JUTEPaTypoO, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBITMIOJIHEHUE JIOMAITHUX 3a/I1aHUH U pacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3Y4YCHUS;

- yyacTHe B paboTe CTy/IeHYEeCKUX HAayYHBIX KOH(PEPEHIIHH, OJTMMITNA;

- TOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

IloaroroBka k
MIPOMEKYTOUHON
aTTeCcTalun

['oToBUTBCS K MPOMEXKYTOUHOU ATTECTALIMM CIIEYET CUCTEMAaTHYECKH, B
TE€YEHUE BCEro ceMmectpa. IHTEHCHBHAs MOATOTOBKA JOJKHA HAYaThCs
HE M03/IHEe, YeM 3a MECAL-NONTOpa A0 MPOMEXYTOYHOM aTTeCcTaluH.
JlanHble Tepea 3aueToMm, SK3aMeHOM Tpu JHA 3(P(EKTUBHEE BCETO
WCIIO0JIb30BATh /ISl IOBTOPEHUS U CUCTEMAaTHU3allui MaTepHaa.




