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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
OcBoeHHE OCHOBHBIX IPHEMOB pCIICHUS MPAKTHYCCKUX 3agad 110
MIPOCKTUPOBAHHIO M CTPOUTEIIBCTBY HE(PTEIIPOBOIOB.
[IpnoOpeTenne ombiTa pabOTEI B 00JACTH pacdyeTa M IPOCKTHUPOBAHHS
TPYOOIIPOBOIHOTO TPAHCIIOPTA HEPTH.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

OcBoeHue CBeIEHUA O CTPYKTYpe M OCHOBHOM 00OpYIOBaHUU
MarucTpajbHbIX HEPTETPOBOIOB.

N3ydeHne 0CHOB MPOEKTUPOBAHUS HE(PTETTPOBOIOB.

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

3HaKOMCTBO C METOAMKAaMH ONTHUMHU3ALMU NapaMeTpoB He(dTErnpoBOIOB, a
TaK)K€ X TEXHOJIOTUYECKOTO 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-MAaTEMATHYECKUH 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, MHTEPHPETUPOBATH 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 MOATOTOBKH M PEIICHUS 3a/1a4 Ha
NePCOHATILHOM 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 ¢
HCIIOJIb30BaHUEM YHUBEPCAIbHBIX MPUKIIAIHBIX
porpamm, MouckKa, XpaHeHus: 1 00pabOTKH
uHopMaru

[1K-12

3HATh OCHOBHBIC MOHATHUS (U3UKO-MATEMATHIECKOTO
aHaJIN3a; YUCJICHHBIX METOJIOB; TEOPHH BEPOSITHOCTEH U
MaTeMaTUYeCKOW CTATUCTUKH JIJISl PEIICHUS PACYCTHO-
AHATTMTHYECKUX 3a/1a49, BOSHUKAIONINX B XOJIC
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-MATEMATUUYECKOTO 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 YUCJIE C
UCIOJIb30BAaHUEM MPUKIAJAHBIX TPOrPAMMHBIX
IPOYKTOB

[TK-5

3HATh AJTOPUTM PENICHUS TEXHHYCCKUX 3a]1a4 T10
IPEAOTBPAIICHUIO W IMKBUJIAIIMK OCIIOKHEHUH U
ABApPUMHBIX CUTYaILlUH [PU CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKITUU U BOCCTAHOBJICHUHU HEDTSIHBIX U
ra3oBbIX CKBaXXHH, 00bIYe HepTH U raza, coope u




IMOATOTOBKE CKBOKHMHHOU IMPOAYKIHH, TPAHCIIOPTC U
XPaHCHUHA YITICBOAOPOAHOI'O ChIPbA

YMETh MPUHUMATh PELICHUS 110 BBIITOJIHEHUIO
TEXHUYECKHUX 3a/1a4 10 ITPEAOTBPALICHUIO U JINKBUIALIUU
OCJIO)KHEHHMU U aBapUMHBIX CUTYAlIUN IPU
CTPOUTEIBCTBE, PEMOHTE, PEKOHCTPYKLIUH U
BOCCTAHOBJIEHUH HE(TSAHBIX U Ia30BbIX CKBAXKUH,
no0bIue HeTH U raza, cOOpe U MOATOTOBKE CKBAKUHHOM
IPOLYKINHU, TPAHCIIOPTE U XPAaHEHUH YIJIEBOJLOPOJIHOTO
CBIPbs

BJIAICTh HABBIKAMU IO 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 CKBAKMHHOM MPOMYKIINH, TPAHCIIOPTE U

XPaHCHUH YIJICBOJOPOAHOI'O ChIPbs

4. OFBEM N CIUIIJINHBI
OO6miast Tpy10eMKOCTh AUCHUILUIUHBI «[IpoeKkTHpoBaHME 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) 100 36 64
B Tom uncre:
Jlexrun 50 18 32
[IpakTuueckue 3ausarus (113),
B TOM uHnciie B (hopMe MPaKTUIECKOU 50 18 32
MOJITOTOBKU
CamocTosiTeibHasi padoTa 80 36 44
KypcoBasi padora + - +
Yacel Ha KOHTPOJIb 36 - 36
Buapl npomMeXyTOYHOM aTTECTANH - YK3aMEH, + + +
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) 82

32

50

B TtoMm uucie:

Jlexnun

34

16

18

[Ipaktuueckue 3ansatus (I13),

B TOM 4HcCJie B (POpMe MPaKTUUECKOM 48 16 32
MOJITOTOBKHU

CamocrosiTesibHasi padoTa 107 40 67
KypcoBasi padora + - +
Yackl Ha KOHTPOJIb 27 - 27
Buibl mpoMexxyToOYHOM aTTecTaluu - 9K3aMeH, + + 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 paszzena

JIekin

[Ipax
3aH.

CPC

Bcero,
qac

1

Cocras COOpYXKEHUI
MarucTpajibHbIX He()TEIPOBOIOB

Krnaccuduxarms MarucTpalbHbIX
HE(PTEPOBOIOB. CocraB COOPYXKECHUS
MarucTpanbHbIX HedrenpoBomoB. CoopykeHHE
nmuHeiHo# yactn MH. Bunsl crampbIx Tpy0. Ux
cBoiictBa ® mpuMmeHeHue. OOopynoBaHHe
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 |
NepeBAIOYHON  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

22

OcoGeHHOoCTH TEXHOJIOTUH
nepeKayku HehTH

[{enecoobpazHOCTD OCJIeI0BaTEIbHOM
MEepPEeKayKH. Crpykrypa COBPEMEHHOTO
HEPTEPOTYKTOIPOBOIA. OcobeHHOCTH
TEXHOJIOTHH  IOCIEJOBaTeJIbHOM  IepeKaduky.
MexanusM cMmeceoOpa3oBaHUs IIPH JTAMHHAPHOM
1 TypOyJIEHTHOM peXHMax IepeKadky. BimsHue
pasinyHbIX (akTOpoB Ha 00BEM 00Opa3yIOIIEHCs

10

22




CMeCH M MyTH €ro yMeHblIeHus. [IpubmamxeHnas
Teopust cMeceo0pa3oBaHusI. [Mpumenenue
paznenutenedt.  IloHatne 0 JOIMYCTUMBIX
KOHIIeHTpanusx. Packiaaka cMecH Ha KOHEYHOM
myHkre. KoHTponb 3a  mociieoBaTeNbHOM
NIepeKavKoil. OcobeHHOCTH pacuera
TpyOOIpPOBOIOB npu IOCJIeIOBATENbHOM
nepekadxe. M3MeHeHHe naBIeHUS U pacxoia B
TpyOOMpPOBO/IE IIPU BBHITECHEHUH OJJHON KUAKOCTH

JIpyToil.

NMpPaKTHYEeCKasA MOAr0TOBKAa oﬁyqaloumxca

HepeKaqKa BBICOKOBA3KHUX He(i)TI/I

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

10

22

Ilepexauka monorperoit HeGTH

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

10

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.

10

22

Tlepekauka ra30HACHIIICHHBIX
HeTH

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

10

22

IIpoextupoBanue u
CTPOUTENHCTBO HE(YTEIPOBOIOB

CoctaB  TPOEKTHOM  MOKyMEHTallMd  JUII
HedTenpoBoa. IMopsinok ~ TTPOEKTHUPOBAHUS
He(TenpoBOJOB. XapaKTEPHCTHKA MECTHOCTH H
YCIOBHH TIPOKTAAKK TPYyOONpOBOAA; Ha3BaHUE
He(TenpoayKTa Uil TPAHCIOPTHPOBKH IO
MIPOEKTUPYEMOMY  TPYOONpOBOJY, CBEICHHS O
KauecTBE 3TOr0 IPOJYKTa; NPOSKTHBIE OOBEMBI
TepeKayky, CBEACHUs O MOTPEOUTENIX MPOAYKTa;
pexum  paboTel  HeTENpoBoIa; CITUCOK
MaTepualbHBIX ~ PECypcoB UL  OOecTedeHHst
CTPOUTENBHBIX PA0OT; CIMCOK TpeOyeMBIX UL
CTPOUTEIIBCTBA TEXHUUECKHUX COOPYKEHHUIH;
TUTAHOBBIE CPOKH HA TPOEKTHBIE U CTPOHTENHHBIE
PpaboThI; MOIHOCTHBIE M MPOYHE XapaKTePUCTHKU
HOJPSITHON CTPOUTENBHOM OpraHH3aLHu.
[IpoextupoBaHus  TpyOHOH  cHCTeMBl A
HeprenpoBona. [logbop obOopymoBanus s
HedTenpoBoa.

10

26

NMPAaKTHYECKasi MOATroToOBKa oﬁyqamumxcn

10

Hroro NMPaKTH4YeCKasi NOAroroBKa

14

HUToro

50

50

80

180

04HO-3204Hasi popma 00yUueHus

HauMeHoBaHUE TEMBI

Copeprkanue pasjena

Jlexir

[Ipax
3aH.

CPC

Bcero,
gac

Cocras COOpYXKECHUHI
MarucTpaibHbIX He()TEIPOBOIOB

Knaccuduxarms MAarucTpaiabHbIX
He(TEnpPOBOIOB. Cocras COOPYKEHUS
MarucrpaibHbix HedrenpoBonoB. CoopyxeHue
nuHerHol yactu MH. Bunsl crampbix Tpy0. Mx

13

23




cBoiicTBAa M mpumenenue. OOGopynoBaHHE

JIUHEHHOHN 4acTH TpyOONIPOBOIIOB.
TpyOompoBoaHas apmarypa. [lonBoaubie
TIEPEXO MBI TpyOOIIPOBOIOB. Hanzemnsle

nmepexojbl  TpyOOmpoBoaoB. Ilepexomsl MO
ABTOMOOWJIGHBIMA M JKEJIE3HBIMH  JJOPOTaMH.
QuHCTKA U UCTIBITAaHHE HEDTEIPOBOJIOB.

CucteMsl nepekauky HepTH

DKcIUTyaTallMOHHbIE YYaCTKH. CucreMsl
MepeKavKu. Paboune XapaKTePUCTUKU
MarucTpaabHBIX M TOANOPHBIX  HACOCOB.
Vcxomnple maHHBIE JUIL  TEXHOJIOTHYECKOTO
pacdeTra  MarucTpajbHBIX  He(TEIPOBOMIOB.
Omnpenenenne moreps Haropa. ['HapaBIHYecKuit
ykioH. OrmpezneneHne pacueTHOH [UIMHBL |
MepeBaJIOYHONl TOYKH. YpaBHeHHE OanaHca
HamopoB. OmnpezneneHne HEOOXOOMMOTO YHCIa
TepeKaunBaroLIX CTaHIMH. Paccranoska
MepEeKaYnBAOMINX CTAHIUH M JIyMIHHIOB IO
Tpacce MarucTpanpHoro Hedremposona. Pacuer
HeTEIPOBOAOB TpPH  3aJaHHOM  IOJOXKCHUH
NepeKaYnBaOIMX CTAaHIUH. Pacuer KopoTkux
HedTenpoBOIOB. Koagpdurment
THIPaBINIECKOTO CONPOTHBICHHS.
[IpoTuBOKOppO3MOHHAs ~ 3amuTa  OOBEKTOB
TpyOOIIPOBOTHOTO TPAHCTIOPTa HEPTH.

13

23

OcobGeHHOCTH TEXHOJIOTUU
nepeKkadyku HeTH

LlenecooGpa3HoCTh HOCIIe/I0BATEIbHON
NepeKavKy. Crpykrypa COBPEMEHHOTO
He(TenpoLyKTONPOBOIA. OcobeHHOCTH
TEXHOJIOTHH  IIOCJICIOBATENbHON  HepeKauky.
MexaHu3M cMeceoOpa3oBaHMs TPH JIAMHHAPHOM
U TypOyJEHTHOM peXHMMaX IepeKadky. BiusHue
pa3muuHBIX (HaKTOpPOB Ha 00BEM O0Opa3yromIencs
CMECH U IYTH ero yMeHblueHus. [IpubimxeHHas
Teopus cMeceo0pa3oBaHHUsI. [Mpumenenne
paszgenureneil.  IlonsTme O  JOIMYCTUMBIX
KOHIIEHTpanusx. Packiaaka cMecH Ha KOHEYHOM
nyHkre. KoHTponp 3a  mocienoBaTenbHOI
NepeKayKoi. Oco6eHHOoCTH pacuera
TpyOOIPOBOIOB pu IOCTIEI0BATEIBHOI
nepekayke. VM3MeHeHHe NaBICHHS W pacxoja B
TpYOOIPOBO/IE MPH BBITECHEHUH OJHOI JKMAKOCTH

JIPyToil.

13

23

NpaKTHYecKas MOAr0TOBKA
o0y4aommxcst

[Nepekauka BRICOKOBSI3KUX HE(HTH

Peonoruueckue cBoiicTBa  BBICOKOBSI3KUX U
BBICOKO3aCTBIBAFOIINX HedTel u
He(TenposyKTonpoBoaos. CrocoOsl mepexkauku
BBICOKOBSI3KHX HedTel. TexHHKa, TeXHOJIOTHI U
pacder  TpyOONpOBOZOB  IUISI  «TOpSICi»
TepeKavKn BEICOKOBSI3KHX u
BBICOKO3ACTBIBAIOIIIX HedTel u
HEe(TeTPOIYKTOB.

13

23

I[Tepekauka nojorperoii HehTH

O6opyoBaHNE HACOCHBIX U TEIJIOBBIX CTaHLUIL.
TemnoBoi pPeXHM «ropsS4ux» TPYOOIPOBOIOB.
IMToTepu Hamopa B ropsdeM TPyOOIPOBOJE M €ro
xapaktepuctuka.  OmnpeneneHne  4ucia |
paccTaHOBKAa CTaHIMHA II0 Tpacce «ropsyuero»
TpyOOnpoBOA. IpumMeHeHue TEIUIOBOI
H30JIALIUA. OnTuMabHbIE nmapaMeETphbl «ropsAaInx»
TpybonpoBogoB. Ocobble  peXUMBI  pabOTHI
«rOpsTUMX» TpyOOIPOBOJIOB.

13

23

JByxdazHseiii TpancOpT HEHTH

JByxdasHerii  TpaHcmopr HepTH (Ta30BOTO
KOHJeHcaTa) U ra3a. OCHOBHBIE XapaKTEePUCTUKH
U CTpYKTypHbIe (HOpMBI JBYX()a3HOrO MOTOKA.
XapakTepucTHKa TPYOOIpPOBOAA NPH IEpeKauke
ra30’KMIKOCTHBIX CMECEH.

13

23

Ilepexauka ra30HaChILEHHBIX
HeTH

Iepekauka ra3oHachlleHHbIX HedTeil. Biusnue
pacTBOpPEHHOTO Ta3a Ha CBOMcTBa HedTel.
OCOOCHHOCTH  NEPeKAaYKH  Ta30HACHIIICHHBIX

13

23




Hedreil. M3meHeHne mapaMeTpoB  pabOTHI
TpyOOmpoBOZa MpH TIEpeBOjJe Ha IEPeKauky
HedTel ¢ pacTBOpeHHBIM ra3oM. HoBas TexHHKa 1
TEXHOJIOTHH B TPYOOIIPOBOTHOM TPAHCIIOPTE.

IIpoexTupoBanue u
CTPOUTENILCTBO HE(TEIPOBOIOB

Cocras NPOEKTHOH  JOKYMEHTaI[! TUTS
HedTenpoBoa. Topsimox HPOEKTHPOBAHHS
He(TenpoBoJoB. XapaKTePUCTHKa MECTHOCTH U
YCIIOBHIT TPOKIAafKH TpyOONpoBOIa, Ha3BaHHE
He(TenpogyKTa Il TPAHCHOPTHUPOBKU  TIO
MPOEKTHPYEMOMY  TPYOONpPOBOMIY, CBENEHHA O
KauecTBE 3TOr0 IPOJYKTa; HPOEKTHBIE OOBEMBI
MepeKadKy, CBEIEHHUS O MOTPEOMTENX MPOAYKTa;
pexuMm  paboTHI He(TenpoBoa; CITUCOK
MaTepualbHBIX ~ PECYypcoB sl oOecredeHHs
CTPOUTENIBHBIX PaboT; CIUCOK TPeOyeMBIX JUIL
CTPOUTEIIHCTBA TEXHUUECKHUX COOPYKEHHUI;
IUTAHOBBIE CPOKM Ha MPOEKTHBIE U CTPOHUTENHHBIE
paboTHI; MOIITHOCTHBIE U NPOYUE XapaKTEPHCTUKU
TIOJIPAHON CTPOUTENBHOU OpraHU3aLuy.
[IpoexTupoBanus  TpyOHOW  CHCTEMBI Ui
HedrenpoBoma. [lombop  oGopymoBaHust Uit
HedTenpoBoa.

16

28

MpPaKTHYEeCKasl MOAT0TOBKA 00y4al0IuXCs

10

Hroro NMPaKTHYEeCKasl MOAr0TOBKAa

14

Hroro

34

48

107

189

HpaKTI/I‘-ICCKaSI IIOATOTOBKAa IIpyU OCBOCHHUH JHUCHHWIIIMHBI

(Momyst)

IPOBOAUTCSA ITyTEM HEMOCPEACTBEHHOI'O BBIIIOJHEHUS 00Y4aIOIIUMHUCS OTAEIBbHBIX
AJIEMEHTOB paboT, CBSA3aHHBIX C Oyaymied mpodeccuOHATbHOU NesATeIbHOCTHIO,
CHOCOOCTBYIOUIMX (POPMUPOBAHUIO, 3aKPEIUICHUIO U PA3BUTUIO IPAKTHUECKUX
HAaBBIKOB M KOMIIETEHIIM O TPO(UIII0 COOTBETCTBYIOIIEH 00pa3oBaTebHON
POrpamMMbl Ha MPAKTUYECKHUX 3AHATUAX U (MJIM) Ta0OPATOPHBIX padoTax™:

Ne [lepedeHb BBIMOIHAEMBIX 00YYaIOIIUMUCS dopmupyembie
n/m OTJIETBHBIX AJIEMEHTOB padoT, npodeccruoHanbHbIe
CBSI3aHHBIX C Oyymiel mpodeccruoHanIbHON KOMITETCHIIUU
NEATEIBHOCTHIO
1 [IpunsTHE Mep MO YyCTPAHEHUIO TPUYHNH OTKIOHEHUN TIK-5
TCXHOJIOTMYCCKUX MapPaMETPOB OT 3a/IaHHBIX 3HAYCHUI
2 Pacyet TouHOCTH M TIOTPENTHOCTH 00PaOOTKH MTPH IK-11, T1IK-12
IIPOEKTHPOBAHUH U CTPOUTENILCTBE HE(PTEIPOBOIA
3 Jlnaraoctuiyeckue o0CiieI0BaHNUs OCHOBHOTO U TIK-15

BCIIOMOI'aTCJIbHOTO 060py/:[013aHH5[ 00BEKTOB npueMa, XpaHCHHUA
" OTTPpYy3KHU He(l)TerOI[yKTOB B COOTBETCTBUHU PYKOBOAAIIMNMU
JOKYMCHTAMU U pErilaMCHTaMU

5.2 llepeuennb 1a060paTOPHBIX PadoT
He mpexycMoTpeHO y4eOHBIM TUIAaHOM

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B COOTBCTCTBHUU C y‘-Ie6HBIM IIJTaHOM OCBOCHHC

JUCHUTUINHBI
IpeaycMaTpuBaeT BBINOJIHEHUE KypcOBOW pabOThl B 6 cemecTpe M KypCOBOIO




npoekTa B / ceMmecTpe A Oo4HOM (opmbl 0OydeHus, KypcoBod paboTel B 6
CEMECTpE U KypCOBOTIO ITPOEKTA B / CEMECTPE ISl OUHO-3a0YHON (POpMBI OOyUEHU .

[IpumepHass ~ TemMaTuka  KypcoBOM  paOOTHI: «IIpoexTpoBanue
MarucTpaJbHOTO He(TenpoBoga» M KypcoBoro mnpoekta «CTpoUTenbCTBO
MarucTpajJbHOTO HEPTEPOBOIAY.

3aaun, peraeMble Py BBIIIOJIHEHUU KypCOBOM pabOThI M IPOEKTA!

* U3Y4YMTh IUIAHMPOBKY Yy4YacTKa C YKa3aHHUEM 30H MOAKIIYEHUS U
nepexkavyku HeTu;

* U3YYUTh ApXUTEKTYpHBIC, CTPOUTEIbHBIC, NHKEHEPHbIC U UHBIC PEIICHUS,
MO3BOJIAIONIME OMPEICIUTh PACHOJOKEHUE HAYAIbHBIX W KOHEYHBIX TOYEK
He(TEpoBOIa;

* MPOAHATM3UPOBATH OMUCAHNE TEXHOJOTUHU I 00YCTPONCTBA AJIEMEHTOB
WH)XCHEPHOU MHPPACTPYKTYPHI HA MPOMBIIIUIEHHOM YYacCTKeE;

* U3YYMUThb U PACCUUTATh MPOEKT OPraHU3al[Ml CTPOUTEIHCTBA C YKa3aHUEM
BCEX 3TAIOB 3aIlJIAaHUPOBAHHBIX PadoT;

* IPOAHATU3UPOBATH CIUCOK IPOTHUBOINOXKAPHBIX U MPUPOJOOXPAHHBIX
MEPOIIPUSITUH;

* BBIIIOJIHUTh CMETHYIO JJOKYMEHTAIUIO IO CTPOUTEIbHBIM pabOTaM.

KypcoBasg pabora u mpoeKkT BKJIOYaT B ceOsl rpaduueckyr0 4acTb HU
PacyeTHO-TIOSICHUTENIbHYIO 3aIIUCKY.

7. OHEHOYHBIE MATEPHUAJIbI IJIS ITPOBEJIEHUSA
MPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIUXCS IO
JUCHUIIJINHE

7.1. Onucanue moka3zaresjieili U KPpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBIX 3TANax UX GopMUPOBAHUS, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 ITan Tekylmero KOHTPOJIA

Pesynbrarhl TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUOHHOW aTTECTAIUU
OIIEHUBAIOTCS M0 CIEAYIOUIECH CUCTEME:

«aTTEeCTOBAH»;

«HE aTTECTOBAHY.

Komie- PesyabTaTbl 00y4yeHus, Kpurepun
XapaKkTepusyoume ATTecTOBaH He arTecTOoBaH
TCHIHA c()OPMHPOBAHHOCTH KOMIETEHIIMH OICHMBAHHSA
[K-15 3HATh METOJbI IOATOTOBKU U AxTuBHas pabota Ha | Bemmonnenue pabor | HesbimonHenue
pelieHus 3a1a4 Ha NIPaKTUYECKUX 3aHATHUSAX, B CpOK, paboT B CpOK,
MEPCOHANBLHOM KOMIIBIOTEDE; OTBEYaeT Ha HpEAYCMOTPCHHBIM B| TIPCITyCMOTPECHHbBIN
pabounx B paboumx
METO/IbI IPOTPaMMHUPOBAHUS B| TEOPETHUECKUE BOIPOCHI.
Iporpammax porpaMMax
cpenax NpOeKTHPOBAHHMS
YMETh NPECTABIATh Pemenne crannaptaeix | BemmonHenue pabor | HerimonHenne
MOJTy4eHHY0 HH(pOpManuio B IIPaKTUYECKUX 3a1a4. B CPOK, paboT B CPOK,
VIOGHOM ISl aHATH3A 1 MIPEIYCMOTPEHHBIN B| IIpeyCMOTPEHHBIH
pabounx B paboumx
MIPUHSITHUS PELICHUsSI BULIE
IIporpamMmMax IpoTrpaMMax
BIIaJIETh OCHOBHBIMU Pemenune npuknagaeix | Bermonaenue pador | HeBwimonaenune
MeTogamu pabotsl Ha [TK ¢ 3a/1a4 B KOHKPETHOM B CPOK, pabor B CpoK,
UCIIONIb30BAaHUEM npeaMeTHol obnacty.  [!PCAYCMOTPEHHBIN Bf HPENyCMOTPCHHBIN
pabounx B pabouux
YHUBEPCAJIbHBIX MPUKJIIAJHBIX
porpammax porpammax
IPOrpamMM, TIOMCKa, XPaHEHHS




u 00paboTKH HHPOPMAITTH

IK-12 3HATh OCHOBHBIE TIOHATHUS AxrtuBHas padora Ha | Beimonnenue pador | HeBwimonnenue
(U3UKO-MaTEMaTHIECKOTO NIPaKTUYECKUX 3aHATUSAX, B CpOK, paboT B CpOK,
aHaNM3a; YUCIIEHHBIX OTBEYaET Ha IIpCAYCMOTPCHHBIM B IPEAYCMOTPCHHBIH

. pabounx B pabouux
METOJIOB; TEOPUU TEOPETUYECKHE BOTIPOCHI.
. porpammax nporpammax
BEPOSITHOCTEH 1
MaTeMaTH4eCKON CTaTUCTHKU
JUISL pELICHUS PacIeTHO-
aHAINTHYECKUX 33714,
BO3HUKAIOIIUX B X0/
po¢eCCHOHATBHOM
JEATETbHOCTH
YMETh UCIIOJIb30BaTh Pemenne crangaptHeix | Bemmonnenue pabor |  Hesbimonuenne
OCHOBHbIE OHSITHUSA MPaKTUYECKUX 3a7a4. B CpOK, paboT B CpoK,
(DH3MKO-MaTEMATHUECKOTO MPEAyCMOTPEHHBIH B| MPpeaycMOTpEHHbIH
pabounx B pabouux
aHaJIN3a; YUCICHHBIX
IporpaMmax nporpammax
METO/IOB; TCOPUH
BEPOSITHOCTEN U
MaTeMaTHIeCKON CTaTUCTUKU
JUISL pELICHUS
pacyeTHO-aHATUTHIECKUX
3a]a4, BOSHUKAIOIINX B XOJ€
po¢eCCHOHATBHOMN
JesITeIbHOCTU
BIAJIETh METOAAMHU Pemenne npuxnagaeix | Beimonnenue patdor | HeBwimonneHue
(U3NKO-MaTEMaTHIECKOTO 3a[a4 B KOHKPETHOU B CpOK, paboT B CpOK,
aHAJIM3a; YHCIICHHBIX npeaMeTHoi obnacty.  [MPCAYCMOTPEHHBIN Bf HPEyCMOTPCHHBIN
pabounx B paboumx
METO/IOB; TEOPUH
. Iporpammax Tporpammax
BEPOSITHOCTEH 1
MaTeMaTU4ECKOU CTATUCTUKU
JUIS peIIeHus
pacueTHO-aHANUTHYECKUX
3a]a4, BOSHUKAIOMINX B XOJI€
poeCCHOHATBHOMI
JeATeTbHOCTH

I1K-11 3HATh IUIAHUPOBaHUE, AxtuBHas pabota Ha | Beimonnenue pabot [ HeBwimonneHune
HEOOXOANMBIE IKCTIEPUMEHTHI,| TPAKTHYECKHUX 3aHATHSAX, B CpOK, paboT B CpoK,
HPUKJIaHBIE TIPOrPAMMHBIE OTBEYAET Ha TIpEAYCMOTPCHHBIM B IPEAYCMOTPCHHBI

pabounx B paboumx
MPOJYKTHI TEOPETHYECKUE BOTIPOCHI.
Tporpammax Iporpammax
YMeTh IUIaHUPOBATh U Pewienve crangaptHeix | Bemmonnenue pabor |  Hesbimonnenne
MIPOBOJIUTH HEOOXOINMBIE MIPaKTUYECKHX 3a7a4. B CpOK, paboT B CPOK,
KCTIEPHMEHTEL, MpeyCMOTPEHHBIH B| MpeaycMOTpeHHBbIH
pabounx B paboumx
00OpabaTeIBaTh, B TOM YHCIIE C
nporpammax nporpammax
HCIIOJIb30BAaHUEM IPUKIIAHBIX
MIPOTrPaMMHBIX MPOJTYKTOB,
HUHTEPIPETHPOBATh
Ppe3yJbTaThI ¥ JIeNaTh BHIBOBI
BJIaJICTh HABBIKAMH Pewrenve npukiaagueix | Beimmonnenne pabor |  HesbimonHeHue
MIPOBEIEHUST HEOOXOMMBIX 3a71a4 B KOHKPETHOM B CPOK, pabor B CpoK,
3KCIIEPUMEHTOB, npeaMeTHol obmacty,  [!PEAYCMOTPEHHBIN Bf HPENYCMOTPEHHBIN
pabouux B pabo4mnx
00pabaTeIBaTh MX, B TOM
Iporpammax Tporpammax

YHUCJIC C UCIIOJIb30BAHUEM
MPUKIIAJHBIX IIPOTPAMMHBIX




MIPOAYKTOB

[K-5 3HATH AJITOPUTM PEIICHHS AxrtuBHas padora Ha | Beimonnenue pador | HeBwimonnenue
TEXHUYECKUX 3a7a4 10 NIPaKTUYECKUX 3aHATUSAX, B CpOK, paboT B CpOK,
NIPE/IOTBPAILIEHHIO 1 OTBEYAET HA NPeyCMOTPEHHBIH B| MpeaycMOTpEeHHBIH

JIUKBUIAIMN OCTOKHEHHUHN U TEOPETUYECKUE BOMIPOCHI. pabomx B paboimx
- N mporpamMmax mporpamMmax
aBapUITHBIX CUTYaIlUi TIPU
CTPOUTENBCTBE, PEMOHTE,
PEKOHCTPYKINH U
BOCCTAHOBJICHHH HE(PTAHBIX H
ra3oBBIX CKBa)KHH, TOOBIYC
HedTH U ra3a, coope u
IMOJITOTOBKE CKBAXKMHHOM
MPOIYKIUH, TPAHCIIOPTE U
XpaHEHUU YTJIEBOJOPOIHOTO
CBIPbs

YMETh IPUHUMATH PEIICHUS Pemienune crannaptheix | BemmonHenne padot |  HeBwimonmHeHne
TI0 BBINIOJIHEHHIO TEXHUYECKUX|  MPaKTHYECKHUX 3a7ad. B CpoK, pabor B CpOK, 5
MIPEIYCMOTPEHHBIN B| IIpeIycMOTPEHHBIH
pabounx B paboumx
porpamMmax porpamMmax

3aj1a4 10 TPEIOTBPAILECHHUIO U
JMKBUIAINH OCIOKHEHUH 1
aBapHUMHBIX CUTYaLUH IpU
CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKIMH U
BOCCTaHOBJICHUH HE(PTSHBIX U
ra3oBBIX CKBAXXHH, JOOBIYE
HedTH M rasa, coope u
NIOATOTOBKE CKBa>KMHHOMI
MIPOJIYKIIUH, TPAHCIIOPTE U
XpaHEHHUH YTIIEBOIOPOIHOTO
CBIPbS

BIIIETh HABBIKAMU TIO Penienne npukinagueix | Bermonrenue pabdor | HeBwimonHeHne
PELIEHNI0 TEXHUYECKHUX 3a7a4 3a71a4 B KOHKPETHOM B CpOK, paboT B CPoK,
MPEeIyCMOTPEHHBIN B| MPeIyCMOTPEHHBIH
pabounx B paboumx
nporpaMmmax mporpaMmmax

10 PEAOTBPALLEHUIO U MIPEIMETHON 00JIaCTH.
JUKBUAALUH OCIIOKHEHUH
aBapUIHBIX CUTYaLUN IIPU
CTPOMTENBCTBE, PEMOHTE,
PEKOHCTPYKIMH U
BOCCTaHOBJICHUH HE(PTSIHBIX U
r'a30BBIX CKBa)KHH, J100bIYE
HedTH ¥ rasa, cbope n
MIOATOTOBKE CKBa>KMHHOM
MIPOAYKITUH, TPAHCTIOPTE
XPaHEHUU YIJIEBOJOPOIHOTO
CBIPBS

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI

Pe3ynbTathl mpOMEXYTOUHOTO KOHTpPOJISI 3HAHUW OIleHMBarOTCs B 6, 7
cemecTpe Juisi 04HOU (hopmbl 0OydeHHs, 6, 7 ceMecTpe AT OYHO-3a09HOU (HOPMBI
oOy4yeHus 10 JBYX/4EeThIPeXOaIIbHON CUCTEME:

«3a4TEHO»

«HE 3a4TEHO»

Pe3yabTaThl 00y4eHus,

Komme- Kpurepuu
XapaKTepu3yoLne 3aureHo He 3auTteno
TEHLMS C(l)Ole/IPOBaHHOCTL KOMIICTCHITUH OLCHUBAHUSA
IK-15 3HATh METOJIBI MMOATOTOBKU 1 |TecT Brinonnenue tecta | Boimonnenue Mmexnee

pElIEHNS 3a/1a49 Ha Ha 70-100% 70%




MePCOHAIHLHOM KOMITBIOTEPE;
METO/IbI IPOrPAaMMHUPOBAHHUS B
cpefax NpOeKTHPOBAHHUS

YMETh PEICTABIATh
MOJTYYeHHYO0 HH(pOpManuio B
yIOOHOM ISl aHaIM3a U
TIPUHSTHUS PELICHUsI BUIE

Pemenne crangapTHBIX
MPaKTHIECKUX 33129

IIponemoncTpupoBa
H BEPHBIN X0
peleHus B
OOJIBIIMHCTBE 33134

3amaun He peIeHbI

BJIQJICTh OCHOBHBIMH
Metomamu padbotsl Ha [1K ¢
UCIIONB30BaHUEM
YHUBEPCAIbHBIX IPHKIIaJHBIX
porpamMmM, MOUCKa, XPaHCHHSI
n 06paboTKH nHpopManuu

Perrenue mpukiaaHbIx
3a/la4 B KOHKPETHOU
MPEMETHOU 00IaCTH

IIponeMoncTpupoBa
H BEpHBIN X0
pelieHus B
OOJIBIIMHCTBE 3a7a4

33[[3.‘{1/1 HEC pCUICHBI

[K-12

3HaTh OCHOBHBIE MOHATHS
(U3UKO-MaTEMaTHIECKOTO
aHaIN3a; YUCICHHBIX
METOJIOB; TCOPUH
BEPOSITHOCTEN U
MaTeMaTHIeCKON CTaTUCTUKU
JUISL pELICHUS] PacYeTHO-
AQHAINTHYECKUX 3a/1a4,
BO3HUKAIOIIUX B X0O/1€
po¢heCCHOHATIBHOM
JeATEILHOCTH

Tect

BrmonHeHME TecTa
Ha 70-100%

BrmonHeHHE MeHEe
70%

YMETh UCNOIb30BaTh
OCHOBHBIC ITOHSTHS
(U3NKO-MATEMaTHIECKOTO
aHaJIn3a; YUCICHHBIX
METOJI0B; TEOPUHU
BEpPOSATHOCTEN U
MaTeMaTHYSCKOU CTATUCTHKH
JUISL peLLIeHUst
pacyeTHO-aHATUTHYECKUX
3a7a4, BOSHUKAIOIINX B XOJIE
po¢eCCHOHATBHOM

eI TeIbHOCTH

Pemenne crannapTHbIX
MPAaKTUYECKUX 3a]ad

IIponemoHcTpupoBa
H BEpPHBIN X0
peleHus B
OOJIBIIMHCTBE 3a7a4

3amaun He pelIeHsl

BJIaJIETh METOAaMH
(HU3MKO-MaTEMaTHYECKOTO
aHaM3a; YUCICHHBIX
METO/IOB; TEOPUH
BEPOSATHOCTEN U
MaTeMAaTUYECKOW CTATUCTHKH
JUTSL peIICHUS
pacyeTHO-aHATUTHIECKIX
3aj1a4, BOSHUKAIOLIHX B X0J1€
poheCCHOHATBHOM
JIeSTeIbHOCTH

Pemenne mpuknaaHeix
3a/1a4 B KOHKPETHOM
MpeIMETHOM 00J1acTH

[IponemoHCcTpHpOBa
H BEpPHBIN X0
pewenus B
OOIBIINHCTBE 3a71a4

3az[alm HE PCIICHBI

[K-11

3HATb INIAHUPOBAHUE,
HEO0XOIUMBIE SKCIIEPUMEHTHI,
MIPUKJIAHBIE TIPOrPaMMHBIE
MIPOJYKTHI

Tect

Brinondenue tecta
Ha 70-100%

Beimonuenue menee
70%

YMETh IIAHUPOBATh U
MIPOBOJUTH HEOOXOIUMBIE
AKCIIEPUMEHTHI,

Pemenne cranmapTHbIX
MPAKTHIECKUX 33724

IIpogemoncTpupoBa
H BEpPHBIN X0
pelieHus B
OOJIBIIMHCTBE 3a71a4

3aauu He pelIeHbI




00pabaTeIBaTh, B TOM YHCIIE C
HCIOJIb30BAaHHEM HPUKIIAHBIX
MPOTrPaMMHBIX MPOIYKTOB,
HHTEPIPETHPOBATH
PE3yIBbTATHI U JICJIATh BHIBOIBI

BJIaJIETh HABBIKAMH
MIPOBEJICHUSI HEOOXOAUMBIX
9KCIICPUMEHTOB,
00pabaThIBaTh UX, B TOM
YHCIIE C UCTIOIb30BaHUEM
TPHUKJIaJHBIX IPOrPaMMHBIX
HPOIYKTOB

Pemenue npuknaaHeix
3a/1a4 B KOHKPETHOM
MPEeIMETHON 00JIaCTH

IIponemoncTpupoBa
H BEPHBIN X0
peIIeHs B
OOJIBIIMHCTBE 3a7a4

3amaun He peIeHbI

IK-5

3HATh AJITOPUTM PEILCHUS
TEXHUYECKHUX 3a]a4 1o
MIPEJOTBPALICHUIO U
JUKBUAALIUHN OCIIOKHEHUN 1
aBapUMHBIX CUTYaLUH IpU
CTPOMTENBCTBE, PEMOHTE,
PEKOHCTPYKIHH U
BOCCTaHOBJICHUH HE(PTAHBIX U
Ta30BBIX CKBaKUH, 100BIYE
HedTH M rasa, coope u
NIOATOTOBKE CKBa>KMHHOMI
MIPOAYKIIUH, TPAHCTIOPTE U
XpaHEHUH YTJICBOJOPOIHOTO
CBIPBS

Tect

BrmonHeHME TecTa
Ha 70-100%

BrmonHeHHE MeHEe
70%

YMETb IIPUHUMATh PEIICHHS
TI0 BBITIOJIHEHUIO TEXHUYECKUX
3aj1a4 110 PeIOTBPAICHHUIO U
JIMKBUJALINH OCJIOXKHEHUH 1
aBapUMHBIX CUTYaLUN IIPU
CTPOUTEJBCTBE, PEMOHTE,
PEKOHCTPYKIIMHU U
BOCCTaHOBJICHUH HE(PTSHBIX U
ra30BBIX CKBa)KHH, J100bIYE
HedTH U ra3a, coope u
TIOJITOTOBKE CKBAYKMHHOMN
MIPOJIYKIIUH, TPAHCIIOPTE U
XpaHEHUH YTIIEBOIOPOIAHOTO
CBIPbS

Pemenue crannapTHbIX
MPAaKTUYECKUX 3a]1a4

IIponemoHcTpHpOBa
H BEpPHBIN X0
peleHus B
OOJIBIIMHCTBE 3a7a4

3amaun He PelIeHbI

BJIAJICTh HABBIKAMH TIO
pEIIeHHI0 TEXHUIECKHX 3a1ad
0 NPEJOTBPALICHUIO U
JIMKBUJALUYU OCIIOKHEHUN U
aBapuUIHBIX CUTyalluil IpU
CTPOMTENBCTBE, PEMOHTE,
PEKOHCTPYKINH U
BOCCTAHOBJICHUH HE(PTAHBIX H
ra30BbIX CKBa)XHH, JOOBIYE
HedTH U rasa, coope u
MIOATOTOBKE CKBa>KMHHOM
IIPOAYKIUH, TPAHCIIOPTE U
XpaHEHUU YTJIEBOJOPOIHOTO
CBIPbSI

Perrenue mpukiaaHbIx
3aJla4 B KOHKPETHOU
MPEIMETHON 00JIACTH

IIponemoHcTpupoBa
H BEpHBIN X0/
pelieHus B
OOJILIIMHCTBE 3a7a4

3&[[&‘{1/1 HE pCUICHBI




50051
«COTIIUYHO»,
«XOpOoUIO»,

«YOOBJICTBOPUTCIIBHO»
«CHCYIOBJICTBOPHUTCIILHO)).

Pe3yabTaThl 00y4yeHus,

Komme- XapaKTepu3ywumue Kpurepun
OTan4yHO Xopomo Ynosu. Heynosu.
TEeHI NS chopMHPOBAHHOCTD OlleHMBaHUA P A YA
KOMIIETCHIIUH
IIK-15 |3HaTh MeTOABI Tect Brmonnenue | Beimonnenue | BreinmosiHeHHe B Tecte
TIOJITOTOBKH U PEIIEHHs tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | meHee 70%
0 0 0
3a/1a4 Ha [IEPCOHATBHOM 100% 90% 80% TIPaBUIBHBIX
OTBETOB
KOMITBIOTEPE; METOBI
[IPOrpaMMHPOBAHHUS B
cpenax MpOeKTUPOBAHUS
YMETb NIPEACTABIATh Pemenne 3agaun  |I[Ipomemonctp| IIpogemonctp | 3agauu He
TIOJTYYEHHYIO CTaHJApTHBIX | pEIIECHbI B HUpOBaH HUpOBaH BEPHBIN | pPELIEHBI
uHbOpMALHIO B y06HOM |IPAKTHIECKHX TIOJTHOM BEpHBIN XOJ | X0 peuieHus B
3a1a4 oObeMe U peuieHus OOJIBIIIMHCTBE
JUIS aHAJIKM3a U IPUHATHS
MOJTyYeHBbl | BcexX, HO HE 3amaqy
PCUICHHA BUAC BEpHBIE MOJIy4eH
OTBETHI BEPHBII OTBET
BO BCEX
3a/1ayax
BJIaIETh OCHOBHBIMH Pewenue 3amaun  |IIpomemonctp| IIponemonctp | 3amauu He
METOJIaMH pa6OTI>I Ha [1K TPUKITaJHBIX PCUICHBI B HUpOBaH HNpOBaH BepHLIﬁ PpCUICHbI
C FICIIONB30BAHIEM samauB MOJTHOM BEPHBIN X0 | XOJ peleHHs B
KOHKpETHOM oObeMe U peuieHus OOJIBIIIMHCTBE
YHUBEPCAJIBHBIX N
MpeAMETHOMI MOJIyYEHBI | BceX, HO HE 3a7a4
TIPUKITAZHBIX POTPAMM, | 513 o BEpHbIE [OJIy4EeH
IIOKUCKa, XPAHCHHA H OTBETHl  |BEpHBI OTBET
06pa6OTKH HH(bOpMaHI/II/I BO BCeX
3a/1a4ax
TIK-12 |3HaTh ocHOBHEIE HOHATHsA |Tect Brimonnenue | Beimonnenue | Breimonnenne B Tecte
(H3MKO-MaTeMaTHIECKOTO tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
0 0 0
AHAITH32; THCIICHHBIX 100% 90% 80% MPaBUIIBHBIX
OTBETOB
METOJIOB; TEOPUH
BEpPOSATHOCTEN U
MaTeMaTH4YeCKON
CTaTUCTHUKH ISl pELLICHUS
pacyeTHO- aHATUTUYECKUX
3a/1a4, BOSHUKAIOIIHX B
X07ie IPOoeCCUOHATBHOM
JESITEIbHOCTH
YMETh UCNOJIb30BaTh Pemenne 3amaun  |[Ipogemonctp| IIponemonctp | 3amauu He
OCHOBHBIE TTOHSTHUS CTaHJapTHBIX | pEIIeHbI B HpOBaH HUPOBaH BEPHBIN | pELIEHBI
usHKO-MaTeMaTHUecKoro |IPAKTHIECKHX MOJIHOM BEpHBIN X0 | XOJ peuieHus B
3a1a4y o0BeMe u peuieHus OOJIBITHCTBE
aHaJu3a; YUCICHHBIX
TOJIYYCHBI | BCeX, HO HE 3amaq
METO10B; TCOPUU BEpHBIE TOJIY4E€H
BEPOATHOCTEN 1 OTBETHI  |BEpHBIA OTBET
MareMaTH4eCcKOn BO BCEX
CTaTUCTHUKH JIJISI PEIICHHUS 3a/1a4ax

PaCYCTHO-AaHATTUTHICCKUX
3aja4, BO3HUKAIONIUX B
X0/J1e PO eCCHOHATBHON
JeATeIbHOCTH




BJIAJIETh METOIAMH Pemenune 3amaun  |IIpomemonctp| IIponemonctp | 3amauu He
(HU3MKO-MaTeMaTHECKOro | IPUKIIaIHBIX pellIeHsI B UPOBaH  |MpOBaH BEpHBIN| peleHsl
AHAJIN3A; YHCIICHHBIX samatB MIOJTHOM BEPHBIN X0 |X0x perieHus B
. KOHKPETHOU obreme u pereHus OOJBITMHCTBE
METO/IOB; TEOPUH .
. MIPEAMETHON MIOTy4YeHbI | BceX, HO HE 3amaq
BCPOATHOCTCH 1 obnactu BEPHBIC MOTy4YeH
MaTeMaTHaeCcKon OTBETHl  |BEPHBI OTBET
CTaTUCTHUKY JUI PELICHUs BO BCEX
pacueTHO-aHAIUTUYECKUX 3agadax
3aJa4, BOSHUKAIOIINX B
xo7e IpodeccrnoHaIbHOM
JEATETbHOCTH
[1IK-11 |3HaTh IUIaHHpOBAHUE, Tect Beinonnenue | Bemmonuenue | Beinonnenue B tecte
HEOOXOIMMBIE tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
0 0 0
KCTIEPHMEHTEL, 100% 90% 80% MIPaBUIIBHBIX
OTBETOB
MIPUKJIaIHBIE
IIPOrpaMMHBIE TPOAYKTHI
YMETh IJIAHUPOBAThH U Pewenue 3amaun  |[Ipomemonctp| IIponemonctp | 3anauu He
NPOBOJNTH HCO6XOZ[I/IMBIC CTaHJAaPTHBIX PCUICHBI B HUpOBaH HNpOBaH BepHLIﬁ PpCUICHBI
KCTIEPHMEHTEL, MIPAaKTHYECKHX |  TIOJHOM BEPHBIN X0 | X0x perieHus B
3a7aq o0beme u pemeHns OospIIMHCTBE
00pabaThIBaTh, B TOM
MIOTy4eHbI | BceX, HO HE 3amaq
YHCIIE C UCIIOIb30BaHNEM BepHBIC nonyuen
MIPUKIIAHBIX OTBETHl  |BEpHEI OTBET
IIPOrpaMMHBIX BO BCEX
IIPOAYKTOB, 3aja4ax
HHTEPIPETUPOBATH
pe3yIbTaThl U 1e1aTh
BBIBO/IBI
BJIIETh HABbIKAMU Pewenue 3amaun  |[Ipomemonctp| IIpogemonctp | 3amaum He
TIPOBEICHHS HPUKIIAIHBIX pelIeHs! B HpOBaH  |MpOBaH BEpHBIH| perIeHs!
HEOGXOMMMBIX sajatB MIOJTHOM BEPHBIA X0 | XOJI peIIeHus B
KOHKPETHOU o0BeMe u peuieHus GOJBIINHCTBE
9KCIEPUMEHTOB, .
6036 HpeaMETHON MOJY4eHBl | BCeX, HO HE 3a1aq
00pabaTLIBATE UX, B TOM |Gty BEpHBIC MOJTy4YeH
YHCIIe ¢ UCTIOJIb30BaHUEM OTBETH  |BepHbIil OTBET
TIPUKIIATHBIX BO BCEX
MIPOTPaMMHBIX POYKTOB 3a7a4ax
IIK-5  |3HaTh anroput™ pemenns |Tect Bemonnenue | Bemmonuenue | Brimonnenue B Tecre
TEXHUYECKHUX 3a71a4 110 tecta Ha 90- | Tecta Ha 80- Tecta Ha 70- menee 70%
0 0 0
NPeOTBPAIICHHTO H 100% 90% 80% MPaBUIIBHBIX
. OTBETOB
JUKBUAALNHN OCIIOKHEHUH
W aBapUMHBIX CUTYaIN
IIPU CTPOUTEINIBCTBE,
pEMOHTE, PEKOHCTPYKIINI
U BOCCTAHOBJICHUH
HEe(TSHBIX ¥ Ta30BBIX
CKB&)KUH, 100bIUe HEQTH U
raza, cOope 1 HOATOTOBKE
CKBAXMHHOM MPOAYKIUH,
TPAHCIIOPTE U XPaHECHUH
YTIEBOIOPOAHOTO CHIPHS
YMETh IPUHUMATh Pemenne 3amaun  |IIpogemonctp| IIponemonctp | 3amauu He
PEIICHHS TI0 BBIIOIHEHNIO |CTAHIAPTHBIX | peIICHSBI B UpOBaH  |MPOBaH BEpHBI| pelIeHbI
TEXHHUYECKHX 34144 110 MPAKTUYECKUX | TOJIHOM BEPHBINA X0 | XOJ pelIeHus B
3a1a4 o0beme u peleHus OoubIIMHCTBE
IIPEJOTBPALICHUIO U
. MOJy4eHbl | BceX, HO HE 3a1au
JIUKBUAALUYU OCIIOKHEHUN BEpHbBIE nonyuen




W aBapUMHBIX CUTYaIHi OTBETBbl  |BEpPHBIN OTBET
IIPU CTPOUTEIILCTBE, BO BCEX
PEMOHTe, PeKOHCTPYKIIHH 3afadax
1 BOCCTaHOBIICHUU
HEe(TAHBIX ¥ T'a30BBIX
CKB&)KUH, 100bIYe HEPTH U
rasa, cOope 1 HOATOTOBKE
CKBO)KMHHOW TIPOIYKIIHH,
TPaHCIOPTE ¥ XpaHEHUN
YTJIEBOJIOPOHOTO CHIPHS
BJIaICTh HABBIKAMU IO Pewmenue 3amaun  |IIpogemonctp| IIponemonctp | 3amauu He
PELICHHIO TeXHHYECKHX  |IPUKIAJIHBIX pELIEHEI B UpOBaH  |MpOBaH BEpHBI| pelIeHbI
337184 110 3a7a4 B TIOJTHOM BEPHBIN X0/ |X0x perieHus B
1IPEOTBPAIIICHHIO 1 KOHKPETHOH o0beme u peeHus OoNbIIMHCTBE
. [mpenmeTHO MIOJTy4eHbI | BceX, HO HE 3amaq
HHKBHHZ‘VHHH OCHOXHGHMHH obnactu BEpHBIC MOJTy4YeH
W aBApUUHBIX CUTYallnH OTBETHl  |BEpHBI OTBET
IIPU CTPOMTEIIBCTBE, BO BCEX
PEMOHTE, PEKOHCTPYKIIUH 3a7agax
U BOCCTaHOBIICHUH
HE(TAHBIX ¥ Ta30BBIX
CKBaXXWH, TOOBIYe HEYTH U
raza, cOope ¥ HOATOTOBKE
CKBa)XMHHOU NPOyKLUHY,
TPaHCIIOPTE ¥ XpPaHEHUH
YTJIEBOJOPOIHOTO CHIPbS
7.2 le/IMeprIﬁ IEPEeYCHb OICHOYHBIX CpeaACTB (TI/II[OBLIe

KOHTPOJIbHBbIE 33JJaHUSl WJIH HHbIe MaTepUajibl, He00X0AUMBbIe ISl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONbITA 1EATEILHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTHUPOBAHMIO
1. TpyOompoBOIBI KAKOTO AUAMETPA UCTIONB3YIOTCSA B TPYOOIIPOBOTHOM
TpaHcnopte HehTH?
a) 210 — 1600;
6) 50 —1000;
B) 219 — 1220;
r) 27-1400

2. Mapka uentpobexunoro Hacoca HM 1250-230. Yto o3nauaet uncio 12507
a)Harop

0)MOIIIHOCTh

B)Moj1ava

3. Kakue nBuratenu cuntarotrcs HanOosee SKOHOMUYHBIMH
a)CUHXPOHHbIE
0)acUHXPOHHBIE

4. Ilpu yknaake HEIOMYCTUMO KacaHue TpyooIrpoBoaa
a) JIHa TPaHIIIEH

0) CTEHOK TpaHIIIeH

B) OJTHOTO M3 CTEHOK TPaHIICH



') BAPUAHTHI OTBETOB a) U 0)
1) HET MPaBUJILHOTO BapHaHTa OTBETa

5. Ko BTopoMy KJ1accy OTHOCSITCSI MAarHCTpaIbHBIC HEPTSIIPOBOIBI C pab0YnM
JIABJIEHUEM:

a) ot 0,3 no 0,7 MlIla;

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

B) ot 1,2 1o 2,5 Mlla;

r) ot 2,5 1o 10 MIla;

1) HET MMPAaBUJILHOTO BapuaHTa OTBETA

6. 3amura MI' oT KOppO3uUM BKIIIOYAET B CEOSI:

a) MACCUBHYIO 3aILUTY;

0) aKTUBHYIO 3alIUTY;

B) BO3/ICICTBHE HA OKPY’KAIOILYIO CPENY;

T') BEpHBI OTBETHI &) U 0);

1) KOMIUIEKCHAsI 3aIllMTa C UCIOJIb30BaHUEM a, O U B;

7. Kakue Bbl 3HaeTe CUCTEMBI MIEpeKayKu HeQTH
a)IOCTaHIIUOHHAS

0) «13 HAacoca B HaCOC»

B) uepe3 pe3epByap CTaHIUU

T') CYIIECTBYIOT BCE BBHIICTICPEUNCIICHHBIC CHCTEMBI
1) ¢ IOAKITIOYEHHBIMH pe3epByapaMu

8. Ha kakyto rimyOuHy B TPYHT OOBIYHO 3ariayOJsitoT MarucTpaibHbIe
TPYOOTIPOBO/IBI, €CITH HET OCOOBIX T€OJIOTMUECKUX YCIOBUIA?

a) 0,5 m;

0) 0,6 m;

B) 1 m;

r) 0,8 M;

n) 1,2 m.

9. Camas pacnpocTpaHeHHasi cCXeMa YKIaIKi TpyOOIpOBOIOB:
a) Ha3eMHasl;

0) mosynoa3eMHas;

B) MOJI3€MHas;

I') HaJ[3eMHas;

1) HET MPaBUIILHOTO OTBETA

10. Yepes kakoe paccrosiHue 0ObIYHO pazMeniatoT mpomexxkyrounbie HIIC
a)100-200xm

0)50-200xm

B)50-100xm

r)100-350xMm



J)HET MPaBUIBHOTO OTBETA.

7.2.2 IllpuMepHbBIi epeyeHb 3a1aHUi 1J1s1 pellieHus CTAHJIAPTHBIX 3a71a4
3anayva 1. Onpenenuts, mpeHeOperas NOTEPsMH Haopa, CKOPOCTh TeUEHHU HEPTU Ha PACCTOSIHUH I OT OCH TPyOOIIpoBOa
paanycoM R npu momoru yerpoiictea (Tpy6ka [TuTo), mokasaHHoro Ha puc. 1. YpoeHs xuakoctu B Tpyoke 4 hy = 1,2 m, B TpyOKke

th=1,35 M.
@\
T ] B
AN -
hy I (18
1l 2 -
R ﬂL’ ‘_ pep——
B U el S
Puc. 1. TpyOxka ITuto
Pemenne

VuwureiBast, uto hy, = 0 1m0 yclnoBHIO, U3 ypaBHEHHsI BepHYIUTH ISt CTPYHKH, TPOXOISIIEH Ha PACCTOSHUE I OT OCH TPYObI
uMeeM:

2 2
zl+ﬂ+ 1 _zz+&+ 2
M 29 P9 29

Tak Kak TpyOOIPOBOJ PACIIONOKEH TOPU3OHTANIBHO, TO Z; = Z,.CKOpOCTh B ceueHHH 2 — 2 Uy = 0, HOCKOJIBKY JKHIKOCTh B
TpyOke B Haxomutcs B coctosHuy mokost. Tornma

ﬁ_pz_p1.

20 M

C yd4eToM TOro, 4TO JaBle€HHE B TPyOKaxX M JKUBBIX CEYCHHUSX MOTOKA PACIHpeeleHO 10 THAPOCTaTHYECKOMY 3aKOHY,
TOTYYHM:

C yd4eToM TOro, 4TO JaBi€HHE B TPyOKaX M JKUBBIX CEYCHHUSX MOTOKA PACHpe[ereHO 10 THAPOCTaTHYECKOMY 3aKOHY,
TOTYYHM:

P, = p0+pg(h1+R—r), p2=p0+pg(h2+R—l’)

2
u72:h2 —h,,
29

OTKyZa

U, =+/2g(h, —h,) =/2-9,8(135-1,20) =171 wrc.

3anauva 2. Haiitu npu nomoruu yerpoiictBa (pacxogomep Bentypu), o0bemMHblIi pacxon kepocuHa (p = 850 kr/m®). Jlnamerp
tpy6omnposoaa D = 0,3 m; muamerp y3koro cedenust pacxomomepa d = 0,1 m. PazHocts ypoBHe#t prytu B audmanomerpe Ah =
0,025 M. Pexxum Teuenns TypOyneHTHbIH. [ToTepsiMu Harmopa MOXXHO MpeHeOpeyb.

Pemienue

IMpoBenem xwuBble cedenns 1 - 1 i 2 — 2 u 3anmmmeM U1 HUX ypaBHEHHE Hepa3pbIBHOCTH U ypaBHeHUe bepHymmm:

UiS; = U,S,;
P Y p p :
L+t ta, =+ =2, + 2 +a22+h_,
29 A g



Tak Kak TpyOa IOpH30OHTaNbHAs, a MOTEPSIMU MOXHO HpeHeOpeub, TO Z;=Zp, hy,=0. IIpunsB, kpome TOro ay=c,=l u

HUCKIIIOYMB U3 OTUX ypaBHeHI/Iﬁ Uy, IOJTYYUM:

(i—l)i: pl_ p2
> 20 9

Sy

OTKyZIa

PasHocTh naBneHui, n3MepeHHas AuPMaHOMETPOM:

P, — P, = (0pr — P)9AN,

T€ ppr - TUNIOTHOCTh PTYTH.

CreoBaTenbHO

(PPt _1)An
p

299 P

9 Drdy 1

(Prr _1)Ah
p 7l

2q- P _

Ssiis)-1 4

Q=05 =5,

="03? \/ 2.98%3%714 025 - 00196
4 3" -1

3amaua 3. OnpeseTuTh MONe3HyI0 MOIIHOCTB Hacoca (pHc. 2.), epeKaunBarolero 6eHsuH (p = 750 kr/m°) u3 pesepByapa A
B pesepByap B, ecin hy = 1 M, hy =5 M, pacxox Gensuna Q = 103 v/c, D = 0,1 m; d = 0,05. [ToTepu Bo BCACHIBAOLICH JTHHUN PABHbI

2 M, a B HarHeTaTenpHOH 5 M. O6a pe3epByapa OTKpPHITHIE.

1
I

Puc. 2. Cxema HaCOCHOH yCTaHOBKI

Pemenne

Pa3HOCTP MOJHBIX Y/IEIBHBIX SHEPTH B CEUCHHUSX HEMOCPEACTBEHHO 3a HacocoM (2 - 2) u nepenuum (1 - 1) mpencrasnser

€000 yReNnpHyI0 SHepTrHio H};, cOOOIEHHYI0 HACOCOM JKHIKOCTH, T.€.

Torna moye3Hast MOITHOCTH Hacoca N[7 .

G AG

A
N, =Hy, E:(HZ_Hl)AT,

rae AG - Bec mepekayaHHOM KHUIKOCTH 3a BpeMs At .



HOCKOHbe OYC€BUAHO, YTO

AG = Q At = pgQAt,

TO

N, =(H,- Hl)ng1

rae Hi-H, - Hanop co3naBaeMblil HacocoM H,,..

Jlns onpenenieHus: MOJHBIX HAMopoB Hy u H, paccMOTPUM y4acTKu TpyOompoBoaa Mexnay cedenusmu 0 - 0 m 1 - 1
(BcachIBaromas IMHAA), a Takke 2—2 u 3 -3 (HarHeraTenbHAs JIMHMS). 3allicaB I KOKIOTO U3 OTHX YIaCTKOB

ypaBHeHue bepHyu, UMeeM COOTBETCTBEHHO:

2 2
z, +&+aou—°:zl+&+alu—l+ho_l.
A 29 A 2
P, U P U5

2 _ 3
zz+—+a2—_23+—+a32—+h

FZ[GZOZO, 21=h1,23=h3.

Tak kak pesepByapbl OTKPBITHL, TO Pg = P3 = P,. [lmomann cBoGoxHBIX MOBepXHOCTEH pe3epByapoB A m B Bemmku mo
CPaBHEHHIO C IIOIIAJSIMU JKUBBIX cedeHHH TpyO. [103TOMy MOKHO MPUHATE vg=03=0.

Torma

P p
H, = p/g_hoflv H,=hy+ p;T + Pogs

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

7.2.3 TlpumepHblii NepeyeHb 3aJaHNUI JAJs pellleHns] MPUKJIATHBIX 32124
3amava. Crenath THUApABIHYSCKHN pacueT HedTempoBosa, ecnu amuHa ero L = 600xMm, mpomsBoautenbHocth G = 34
MJTH./TOJT. 3a/IaHbl BA3KOCTh U IMIIOTHOCTh HEDTH: pyo = 852 Kr/MS; Voo = 48 cCr; vg59 =22 cCr.

Pacuetnas temneparypa Hedtu t =7 °C, MUHMMabHAs TeMIeparypa HeTH B TpyOOIpPOBOIE.

Crnenatb MeXaHWYeCKHi pacdeT HedTempoBoja, MogoOpaTh HACOCHO- CHIIOBOE oOopymoBaHHe, ompenenuts uncio HC,
paccTaBUTh UX IO Tpacce ¢ OKPYIIICHHEM B OONbIIyI0 CTOpoHy. ClenaTh aHaTUTHYECKYIO poBepKy padotel HIIC u mocTpouth
rpaduk Q-H pabdorsr HIIC u MH. Paccunrats pexum paboTsl Tpybonposoma u HIIC.

Pemenue

1. Omnpenenenue WIOTHOCTH He(TH NPH 3aJaHHOI TeMIepaType

_ P20 _ 852
A 144, (t-207) 1+0,000818(7-20)

—86116 Kr/iM’.

2. Onpenenenne BA3KOCTH HeTH mpH L,
vy = v U(t) _ 4ge00267-20) _g73 oy,

o2t %8 5006

u= =
tl —t2 V1 50-20 22

3. OnpezelieHre pacyeTHON MPOU3BOIUTEIBHOCTH



G 3
v =———=0Q, Muac,
Qpac o N24 Q

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

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

34.10°

— 2 = 471366 m/uac= 1,31 M.
86116-349-24

Qpacv =

4. Omnpenienenue TONIUHBI CTEHKU

~ mPD,
- 2(n1P + Rl) ’

raoe Ny = 1,15,

5. OnpesesisieM MapKy Hacoca M HaiileM HANOP HACOCA IPH BEPXHEM U HHKHEM POTOpe, NPUHAB YHCJI0 PAGOYNX

HacocoB paBHbIM 3. Hamop ocHoBHBIX HacocoB 3H,,

m
RlzRHlKlz :530.12f1:324,5,
1™y e

me=1,47; K,=1; R,;=530 MIla. Cranp 1312AD, TV 14-3-1424-86. Uzrotosuteib — HOBOMOCKOBCKHiT TpyOHBII 3aBOI.

Bri6upaem nacoc HM 5000-210 1o Q45 (M>faac).
XapakTepucTrka paboThl Hacoca

IIpu

Q=4713,66 m*/uac = 4714 m%/uac,

H;=220 ™ (poTop BepXHHIA),

H2:

160 M (poTop HYDKHUIN).
Iomnopusiii: HIIB 5000-120

IIpu

Q=4714 m*/uac,

Hl=

123 M (poTop BepxHHuii),

Hy=92 M (poTOp HIKHUH).

Cunraem, 9TO y Hac 3 OCHOBHBIX M | TIOATIOPHBIHA HAcOC.
Haiinem pabouee naBieHue B TpyOoInpoBoe

Pras = (H, +3HocH)pt9;

a) Ppqq =(123+3-220)-86116-9,81=6,6 Mlla;

B) Ppaﬁ

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

=(123+3-160)-86116-9,81=51 MIla.



Bri6upaem BapHaHT B), T.€. HIDKHHI POTOp KaK H,,.
6. Onpenenum TONLMHY CTEHKU TPYObI pu P,,s=5,1 Mlla

115-5,1-1020

= = 9,05 MM,
2(L15-5.1+ 324 5)

MIpUHAMaeM 0=9,2 MM, Kak OJKaiIryto OOJBIIyIO IO COpTaMeHTy, craib 13r2Ad,
D,, =D, -25;

D,, =1020-2-9,2=10016 mm.

7. Pexxum teyenus HedTH B HedTempoBoie

Re = 4Q
”Denv'[
e= 4131 = 24757
314-1,0016-67,3-10°°
8. Ompenensiem uncno PefiHonbaca
Re, = 10D _ 10-10016 — 66773
015
Re;, = 500D _ 500-1001,6 — 3338666
015
2320< 24757<Re| .
TypOyJIeHTHBII pexxuM, 30Ha briaseyca
m=0,25; =0,0246;
A= 0,3164  0,3164 002522

T Re®?5 24757025

9. 'mapaBnuyecknii yKIOH

2 2
i:/'tiv—: 0,02522-1,66 0,0035
D 2g 10016-2-981

4Q 4131
D?  314-1,0016°

v =166 wm/c;

QZ™/™  0,0246-1312°0%°.(67,3-10°)%%°  0,003574075

i-p -

HoBoMockoBckuii TpyOHBI 3aBOJI.

=0,0035.

D5 1,0016>°0:25 1,0076

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

Lv?2

| =4——=1i-L=0,0035-600000=21219 wm.
D2g

11. IoaHbIe HOTEpH Hanopa B HedTenposose



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

H =101-212187+100+30 = 2273,09~2273 M, npu AZ=100 m.
12. Hanop onHoli cTaHIMH.
Hep =k-Hye =Ny,

h,,=15M BHYTpHCTaHIHOHHBIC TIOTEPH.

H,, =3-160-15=465 M.
13. OnpeneisieM YUC/I0 CTAHLUMIA.

_101-i-1+AZ +Hy —H, 101-0,0035-600000+100+30-123 _

46.
kH,e, — Ny, 3-160-15
a) okpyanaem 6 bonvuylo cmopony N1>N, N1=5 cmanyuil.
JleiicTBUTENEHO HEOOXOAUMBIN HAIIOP OJAHOW CTAHIIWU:
i, = 101-i-1+AZ +Hy —H, _ 1,01-0,0035- 6000500+100+ 30-123 —4256 M.

M
JleficTBUTEIBbHBII HAIIOp OJTHOTO Hacoca

HY, +h
H. = “"1; o _ 425‘2”5 ~14687 .

[IpousBoanmM 0Ope3Ky pabodero Koixeca

D_éz\/H;aﬁ@QZ =\/H;M(Q%—Qf)+(Hl—HZ)QZ |
D2 a H1QF — HoQf

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

Dy _ \/146,87(1,332 -0,89%) +(207-157)1,31> 229,68 _ 0948
D, o

207-1,33% —157.- 0,892 2418

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

Paccranoska HIIC mo tpacce mpu N;>n. Heo6X0auMo BBIYHCINTE MAcIITad MO BEPTUKAIM M OTIOKUTh AZ, H, B MaciTabe
HAIOPOB CTAaHIMH. 3aTeM OTKJIQIBIBAIOT BEIMYMHY HATIOPa IMOIIOPHOTO HACOCA U HAIIOP CTAHIMH 711 Pa3 U COSUHSIIOT CyMMapHBIN
HAaMop CTaHIuii ¢ H,, MONyYaroT JIMHUIO THAPABIHYECKOTO YKIOHA i. MeCTOpaconokeHne CTaHIMH OTPEAEISIIOT epeceueHHEM
JIMHUY THU/IPABIMYECKOTO YKJIOHA C JIMHUEH, OTCTAIOIIeH OT NpoGHIsl Ha BEIUYMHY MOAIOpa. DTH TOUYKU MEPEHOCST Ha MpoduIib

TpaccChl.

14. TIpoBepka pe:xuma padotsl Beex HIIC.

[, - 2R _2:92:345 0y,
n (D, -25) 11510016

[P,,,] 5181078
o, ]= == _61 ;
[ 0on] X 86116-9,81 6136 M




P, —P
Hg=-2—Y_Ah
P

npomkas. *

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

_ (760-500)-1333

-38=-339 M.
86116-9,81

S

Hacoc He o61agaeT caMoBcachIBarOIIEH CIIOCOOHOCTRIO, HYXKEH MOATOP, BETUIHHON
[ar,,,]=]-339]+10=439 M.

[TpoBepsieM pexxuM pabOTHI CTAHINI U3 YCIOBHHI:

Hum < [Hdon]
AH 2 [AHdon]

cm —

, npu H=30

Hepg = Hy +KH ooy =g, <[Hyp];
H,.,,=123+3-14687 -15=548,61<613,6 M™;
AH i = H oy =10L-11y_5 =AZ, g 2 [H 5, ];

AH > =548,61-101-0,0035-111000-18=138,2> 439 w;
Hepp = AH cyp +KH iy =g,y <[AH 0] 5 w1
AH 3 =5638-101-0,0035-116100-19=134,39>439 wM;
H,,3=13439+3-146,87-15=560<6136 wm;
AH,,, =560-101-0,0035-111900-20 =144,4 > 439 w;
H,,4 =144,4+3-146,87-15=570,04 <6136 w;
AH 5 =570,04-1,01-0,0035-113400-17 =15217 > 439 w;
H,,5=15217+3-14687-15=577,8<6136 w;
H,=H,5~10Lils , ~AZ; 5> Hy;

Hy =577,8-1,01-0,0035-147600—-26 = 30,034 >30 wm.

F[pOBepKa comuiach, CICA0BATCIIbHO, CTAHIIMKU paCcCTaBJICHBI ITPaBUJIBHO.

7.2.4 IlpumepHbIii NepeyeHb BONMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy
1. CoBpemeHHOE COCTOSIHUE U IEPCIIEKTUBBI pa3BUTHUS TPyOOIIPOBOAHOTO TPAHCIIOPTA
HePTH.

Knaccuduxanus HedTenpoBoI0B.

Br160p Tpaccel MarucTpaibHOTO HeTEepoBoa.

dakTopbl, BAUIOMINE HA CTOUMOCTh CTPOUTENBCTBA U SKCIUTyaTalluu
MarucTpaibHOTO He(hTEenpoBoOIa.

5. CoctaB coOpy>XeHHUS MaruCTpaabHBIX HE()TEMPOBOIOB.

N

B~ w



6. CTpyKTypa v OCHOBHBIE XapaKTEPUCTUKH JTUHEHHOMN 4aCTH MaruCTPaIbHbIX

He(TETPOBOIOB.

TpyOs1 1151 HEedTenpoBo0B. MX cBOCTBa U MPUMEHEHUE.

8. OOopynoBaHue JIMHEHHON YacTH TpyOoIpoBo10B. TpybonpoBoaHast
apmarypa.

9. KoHCTpyKTHBHBIE PEIICHHS] MAarUCTPaIbHBIX HEPTEITPOBOIOB.

10.0Ou4ncTKa ¥ ucnbITaHUE HEPTEITPOBOIOB.

11.HedTsiHbIe IEHTPOOEIKHBIE HACOCHI.

12.I'napaBnudeckue XapakKTepUCTHKU EHTPOOEKHBIX HACOCOB.

13.TlocnenoBaTenbHOE U MMapaIeIbHOE COSAMHEHNE HACOCOB.

14.XapakTepuCTUKH NTEPEKAYNBAIOIIECH CTaHLINH.

15.IToanopHbIE HACOCHI.

16.VI3MeHeHne HACOCHBIX XapaKTEPUCTHK.

17.9xcryaTtaninoHHbie y4acTKu. CHUCTEMbI IEPEKAYKH.

18.Paboune xapakTEpUCTUKN MAaruCTpaIbHbIX U MOAMOPHBIX HACOCOB.

19.WcxoHble 1aHHbIE I TEXHOJIOTUYECKOro pacyeTa MaruCTpaibHbIX
He(TETPOBOIOB.

20.Omnpenenenue noTeps Hamopa.

21.KoaddurueHT ruipaBIndecKoro COnpoOTHUBICHHUS.

22.I'mapaBnuyecKuii YKIOH.

23.0mnpeneneHne pacueTHON IMHBI U IEPEBATIOYHON TOUKH.

24.YpaBHeHne OanaHca HarOpOB.

~

7.2.5 IlpuMepHblii epevyeHb 3aJaHUI 1JIs1 MOATOTOBKHU K IK3aMeHY

1. OnpezaeneHne HEOOXOAUMOTO YKCIIA TEPEKAYMBAIOIIUX CTAHIIMM.

2. PaccraHoBka nepeKayMBarOIIUX CTAHIMN U JIYIIUHTOB MO TPacce MarucCTpaIbHOTO
HedTenpoBoa.

3. Pacuer HepTenpoBOAOB MpH 33JaHHOM MOJIOKEHUH MEePEeKauNBAIOLIUX

CTaHIIUM.

PacueT kopoTkux He()TEMPOBOIOB.

[{enecooOpa3HOCTh MOCIEA0BATEILHON IEPEKAYKH.

CTpyKkTypa COBpEMEHHOT0 HEPTEMPOTYKTOIIPOBOA.

Oco0OEHHOCTH TEXHOJIOTUH TOCIIEOBATENbHON MEPEKAYKH.

MexaHu3M cMeceoOpa3oBaHus P JIAMUHAPHOM PEKUME MEPEKAYKH.

Mexanu3m cMeceoOpa3zoBaHus IpU TypOYJICHTHOM PEKUME MEPEKAYKU.

10. Biiusiauie pa3nuyHbiX (PakTOpoB Ha 00bEM 00Pa3yIOIIEICS CMECH U MyTH €r0
YMEHBILIECHUS.

11. Teopust cMeceoOpa3oBaHUs.

12. ITpumeHeHne pa3aenuTernei.

13. IloHsiTHE O TONYCTUMBIX KOHLICHTPALMSX.

14. Packnajaka CMECU Ha KOHEYHOM ITYHKTE.

15. KOHTpOJIb 3a MOCIeI0BaTEIbHON MEPEKAUYKOM.

16. OcobeHHOCTH pacueTa TpyOOIpPOBOJOB MPHU MOCIEI0BATENBHON MepeKayKe.

17. I3MEHeHHE N1aBJIEHUs U pacxojia B TpyOOIpPOBOJI€ MPU BBHITECHEHUU OJIHOMN
JKUIKOCTHU IPYTOMH.

© oo No Ok



18. Ilepekauka BHICOKOBSI3KHX U BICOKO3aCTBHIBAIOIINX HEPTEH.

19. CBoiicTBa  BBICOKOBSI3KMX M BBICOKO3AaCThIBAIOIIMX  HedTe U
He(TENPOAYKTOIIPOBOIOB.

20. Crioco0OblI epeKauky BRICOKOBSI3KMX HePTEH.

21. Pacyer TpyOOINpOBOIOB [IJIsi «TOpSiYEi» MEepeKaukh BBICOKOBS3KUX U
BBICOKO3aCThIBAIOIINX HEPTEH U HEPTEIPOYKTOB.

22. O00pyI0BaHUE HACOCHBIX M TETIOBBIX CTAHIIUH.

23. TennoBoil pexuM «ropsuux» TpyOonpoOBOJOB.

24. [lotepu Hamopa B ropsiueM TpyOOTIPOBOJIE U €T0 XapaKTEPUCTHKA.

25. OnpenienieHle 4Yuclia M PAacCTaHOBKA CTAHLMKM IO Tpacce «ropsiuero»
TpyOOIIpOBOAA.

26. [IpyumeHeHne TeroBON H30JISIUN.

27. OnTUMaJIbHBIE TAPAMETPHI KTOPAYUX» TPYOOIPOBOIOB.

28. PexxuMbl paboThl «ropsYnX» TpyOOIPOBOIOB.

29. JIByx(da3Hblii TpaHCTIOPT HEPTH.

30. OCHOBHBIE XapaKTEPUCTUKHU U CTPYKTYpHBIE (POPMBI JIBYX(Ha3HOTO MOTOKA.

31. XapakTepucTuka TpyOonpoBo/a Npu NepeKkayke ra3okuaKOCTHBIX CMECEeH.

32. [lepekauka ra30HachILEHHBIX HEPTEM.

33. BiausitHue pacTBOpEHHOTO T'a3a Ha CBOMCTBA HE(TEH.

34. OcOOEHHOCTH NEPEKAYKU Ta30HACBIILEHHBIX HEPTEM.

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

36. OCHOBHBIE CITOCOOBI 3AITUTHI TPYOOTIPOBOIOB OT KOPPO3UHU.

37. HoBas TexHHKa M TEXHOJIOTMH B TPYOOIIPOBOIHOM TPAHCIIOPTE.

7.26. MeToauka  BbICTABJIEHUSI OLEHKH TPU  NPOBeJeHUU
NMPOMEKYTOUYHOM aTTeCTALUMN

DK3aMeH MPOBOAMUTCS MO TeCT-OMIeTaM, KaKIbId U3 KOTOPBHIX coaepx uT 10
BOIPOCOB M 3a7auy. Kaxaplii mpaBuIbHBIN OTBET HA BOMPOC B TECTE orleHuBaeTcs 1
Oamtom, 3amava onernBaercs B 10 6ayios (5 0amioB BepHOe pelieHue u 5 6aios
3a BEpHBIN OTBET). MakcUMabHOE KOJUYECTBO HaOpaHHBIX OamtoB — 20.

1. Ounenka «HeymoBiIeTBOPUTENHHO» CTABUTCA B CIIy4ae, €CIU CTYISHT
HaOpas MeHee 6 0asnIoB.

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

3. Onenka «Xopouio» cTaBUTCA B Ciydae, eciiu cTyneHT HaOpau ot 11 no 15
OaIoB.

4. Ouenka «OTIMYHO» CTABHUTCS, €CIIU CTyNEHT HaOpas oT 16 no 20 6amos.

3adeT MPOBOAMUTCS TO TECT-OMIETaM, KaXIblii U3 KOTOphIX coaepxkut 10
BOIIPOCOB U 3a7auy. KaxxpIii MpaBUILHBIA OTBET Ha BOIPOC B TeCTE OlleHUBaeTcs 1
OamioM, 3agava onenuBaercs B 10 6amios (5 6amioB BepHOe pemieHue u 5 06amios
3a BEpHBIM OTBET). MakcuManbHOE KOJIMYECTBO HaOpaHHbIX OamioB — 20.

1. Onenka «He 3auTeH0» CTaBUTCS B CiIy4ae, €Ciu CTyIeHT HaOpan meHee 10
OaJLIoB.



2. Onenka «3a4TeHO» CTAaBUTCS B CiIydae, €clid CTylaeHT HaOpan ot 10
OayIoB
7.2.7 IlacmopT O1leHOYHBIX MATEPHAJIOB

Kon
No 1/ KonTtponupyemsie pa3aeinst (TEMb) I ——— HanmenoBanue
JUCITUTUIAHBI KOMITETEHILIH OLIEHOYHOT'O CPEJCTBA
1 CocraB coopyxenuii Mmaructpanbhbix |[1K-15, [TK-12, TecTt, TpeboBaHUs K
HE(PTEPOBOIOB IIK- 11, IIK-5 KypcoBoO# paboTe u
IPOCKTY
2 Cuctemsl nepekayku HepTH [1K-15, ITK-12, Tect, TpeGoBanus K
[IK- 11, TIK-5 KypCOBO# paboTe u
IPOCKTY
3 Ocobennoctu TexHomoruu mnepexadku|[TK-15, [TK-12, TecTt, TpeboBaHUs K
HeTH [IK- 11, IIK-5 KypCoBOii paboTe u
IPOCKTY
4 [lepekauka BHICOKOBSI3KMX HE(TH [TK-15, T1K-12, TecT, TpeboBaHuUs K
1IK- 11, TIK-5 KypCoBOii paboTe u
HPOCKTY
5 [lepexauka nmogorperoit HepTu [TK-15, T1K-12, TecT, TpeboBaHuUs K
1IK- 11, TIK-5 KypCoBOii paboTe u
HPOEKTY
6 JByx(da3Hblil TpaHCIOPT HEDPTH [1K-15, ITK-12, Tect, TpeboBanus K
IIK- 11, TIK-5 KypcoBo# paboTe u
IPOEKTY
7 [Tepekauka razonaceimeHusix Hegru  |[1K-15, TTK-12, Tect, TpeGoBaHMs K
K- 11, TIK-5 KypcoBoi paboTe u
IPOEKTY
8 [MpoexktupoBanne wu crpoutenbcTBO|IIK-15, TTK-12, Tect, TpeGoBaHMs K
He(TENPOBOIOB I1K- 11, TIK-5 KypCOBO# paboTe 1
MIPOEKTY

7.3. MeToguyeckne MaTepualbl, ONpeesiONe MPOUEeAYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHHNH, HABBIKOB M (WJIH) ONbITA 1€ATEIbHOCTH

TecTupoBanue OCyHIECTBISICTCS, JIMOO TMPU TOMOIIA KOMIBIOTEPHOU
CHUCTEMBl TECTHPOBAHMS, JHOO C HCIIOJIH30BAaHHEM BBIIAHHBIX TECT-3aJaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKa TECTa SK3aMEHATOPOM W BBICTABJISAETCS OIIEHKA COTJIACHO METOIUKH
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU TPOMEKYTOUHON aTTECTAIINH.

Pemienne craHgapTHBIX 3aJa4  OCYIIECTBISETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOIL30BAaHNEM BBIJIJAHHBIX 3324
Ha OymaxHoM Hocutesne. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISAETCS
MPOBEpKA PEIICHMS 3aJlad SK3aMEHATOPOM M BBICTABIIACTCS OICHKA, COIJIACHO




METOJ/IMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJCHUN TPOMEKYTOUHOM aTTECTAIIHH.

Pemenne mnpukimagHBIX 3a4ad  OCYIIECTBISIETCS, JIMOO TPH TIOMOIIU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHHS, JINOO C UCTIOIH30BAHUEM BBITAHHBIX 337124
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYHIECTBISETCS
IpoOBEepKa pEIICHHUs 3a7ad 3K3aMEHATOPOM M BBICTABISICTCS OIIEHKA, COTJIACHO
METOJIUKH BBICTABJICHUS OIICHKH TPY TIPOBEJCHUH MMPOMEKYTOYHON aTTeCTaIlNH.

3amura KypcoBoi paboThl, KypCOBOTO MPOEKTA WIIK OTYETA 10 BCEM BHUIAM
MPAKTUK OCYIIECTBISIETCS COTJAacHO TpeOOBaHUSAM, MPEIBIBIICMBIM K padoTe,
OMMMCAHHBIM B METOJIMYECKUX MaTepuanax. [I[pumepHOe BpeMs 3amuThl Ha OJTHOTO
cTyaenTa coctaBisieT 20 MuH.

8 YYUEBHO METOJIUYECKOE U UH®OPMAILIMOHHOE
OBECIHIEYHEHUME JUCHUIIJIUHBI)
8.1 IlepeueHb y4eOHOII JuMTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHSA
TUCHUTITIHHBI

OcHoBHas TuTEpaTypa

1. Pacuer nuHEWHOW  YacTH  MarucTpajbHOTO  HedTENnpoBoJa :
y4e0HO-METOIMYECKOE MTOCOOUeE M0 KypcoBoMy mpoektupoBanuio / [.M. I'axues,;
M. I'.; FO.A. Topunos; A.M. Kaiinakos. - Homxkap-Ona : III'TY, 2017. - 56 c. -
ISBN 978-5-8158-1876-7.

2. TamxmeB, I'. M. Pacuer pesepByapHoro mapka HedTeOa3 u
He(TeNnepeKaunBalOMUX CTAaHIIMA B CHUCTEME MAarucTpaJbHOTO HEPTEmpOBOJIA:
y4eOHO-METOJIMYECKOE  MOCcOOMEe MO  KypCOBOMY  NPOEKTHPOBAHHUIO
yuebHo-MeToauueckoe nocooue / I'.M. IN'amxues, FO.A. T'opuHoOB, A.M. Kaiigakos;

[ToBOMKCKHIT TOCYTapCTBEHHBIN TEXHOJIOTUYECKUI YHUBEpCUTET. - Momkap-Ona :
III'TY, 2019. - 56 c. : cxem., Tabm. - bubmumorp.: c. 37. - ISBN 978-5-8158-2079-1.

3. Kopmak, A. A. TexHonorudyeckuii pacdyeT MarucTpajibHOTO
He(TENPOAYKTOMPOBOIa [DNEKTPOHHBIN pecypc] : yuebHoe nocodue / Kopiak A.
A., HuxomaeB A. K., 3apumnoBa H. A. - Caukr-IlerepOypr : Jlans, 2019. - 92 c. -
Kanra w3 xomnexkmmm Jlane - WmxkeHnepHo-TexHudeckue Hayku. - |ISBN
978-5-8114-3848-8.

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

4. CrpoutenbctBo HepTenpoBoJoB [TekcT| : MeTrogumueckue ykazaHUs K
BBINIOJIHEHUIO KYpCOBOTO Mmpoekta mno gucuuiuinde "lIpoekTupoBanue u
CTPOUTEIBCTBO HePTEenpoBOAOB" it  cTyneHToB HampasieHus 21.03.01
"Hedrerazosoe geno" (nmpoduns "[IpoexkTupoBaHue, CTPOUTEILCTBO U
AKCIUTyaTarus ra3oHeTenpoBoA0B U razoHedTexpanmiuil”) Bcex hopM 00ydeHus
/ ®I'bOY BO "Boponex. roc. TexH. yH-T", Kadeapa TeIIora30CHaOXEHUS U
HedrerazoBoro aema ; coct. : C. H. Ky3nenos, I'. A. Ky3nenosa. - Boporex :
BopoHexxckuil rocyJapCTBEHHBIN TeXHUYECKU yHuBepcuret, 2021. - 18 c. : wi. -
bubmuorp.: c. 17 (7 Hass.).

JlononHUTENbHAS IUTEpATypa



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

1. Kamkun6aes, 1.3. OCHOBbI NpOEKTUPOBaHUS [DNEKTPOHHBIN pecypc] :
yaebHo-MeTouueckoe nocodue / T.U. Kamkun6aes; 1.3. Kamkunbaes. - AnmaTsl
: Hyp-Ilpunr, 2016. - 42 c. - ISBN 978-601-78-69-04-9.

URL: http://www.iprbookshop.ru/67116.html

2. Kamkun6aes, 1N.3. Coopyxenue razoHedTenpoBogoB [DIECKTPOHHBIN
pecypce] : yuebnoe nocobue / T.WU. Kamkun6baes; N.3. Kamkunbaes. - Anmarsl :
Hyp-IIpunt, 2016. - 307 c. - ISBN 978-601-7869-007.

URL: http://www.iprbookshop.ru/67141.html

8.2 Ilepeyenb HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOIO IMpoLecca MO JAUCHUILIMHE, BKJIIOYas
epeYyeHb  JHUUEH3MOHHOIO  NPOrPaMMHOIO  odecledYeHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «UHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

JInleH3M0HHOE MPOrpaMMHoOe odecrnevyeHue
— Microsoft Office Word 2013/2007;
— Microsoft Office Excel 2013/2007;
— Microsoft Office Power Point 2013/2007;
— I'pana-Cwmera;
— Acrobat Professional 11.0 MLP;
— Maple v18;
— AutoCAD;
— 7zip;
— PDF24 Creator;
— IIporpamMmHuast cucreMa a1 OOHapY>KEHUS TEKCTOBBIX 3aMMCTBOBAHUM B y4€OHBIX
W Hay4HBIX paboTax « AHTumiaruat.BY3»

Pecypchbl uH(OPMAIIMOHHO-TEJIEKOMMYHUKALMOHHOU ceTH « AHTEepHEeT)
— Poccuiickoe obpazoBanue. denepanbHbii 00pa30BaTENbHBIN MOPTAT:
YUPEKACHHUS, POTPaMMBI, CTaHAapThI, By3bl, ... koa moctyma: http://www.edu.ru/
— O6pazoBarenbHbiii noptan BI'TY, kox nocryna: https://old.education.cchgeu.ru

NudopmanuoHHbie CIpaBOYHbIE CUCTEMBI
— becmuarHas snexkTpoHHast OubiroTeka oHyaiH « ETMHOE OKHO K
oOpa3oBaTelbHBIM pecypcam», ko goctyma: http://window.edu.ru;
— BI'TV: wiki, xox moctyna: https://wiki.cchgeu.ru/;
—  OBC UznatensctBa «JIAHBb», kox noctymna http://e.lanbook.com/;
— OBC IPRbooks, kox nocryma: http://www.iprbookshop.ru;
— HayuyHas ayiekTpoHHas ouoimoteka eLIBRARY.RU, kox nocryma: http://
elibrary.ru/

CoBpemenHbie mpodeccuoHATbHbIE 0a3bI TAHHBIX


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

— East View, kox mocryma: https://dlib.eastview.com/

— Academic Search Complete, kox moctyma: http://search.ebscohost.com/

— Hedreras.py, kox gpocryna: https://neftegaz.ru/

— «["eonornueckas OMOIHOTEKAY — HHTCPHCT-IIOPTAI CH@HH&HHSHpOBaHHOﬁ
JauTepaTypsl, Koa gocryma: http://www.geokniga.org/maps/1296

— DJIEKTpOHHAs onoIMoTEKA «I'opHoe IEJIOY, KO JocTyna:
http://www.bibl.gorobr.ru/

— «"OPHOITPOMBIIIJIEHHUK> — MexayHapoIHbII OTpacieBoi pecypc, Ko
nocryna: http://www.gornoprom.ru/

— MINING INTELLIGENCE & TECHNOLOGY -
HNupopMalinoHHO-aHATMTUYECKUI TOPTal, KOJ AOCTYIIa:
http://www.infomine.com/

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

MarepuanbHO-TEXHUYECKas 0a3a BKIIOYAET:

—  Croeuuanus3upoBaHHbIE  JICKIMOHHBIE  AyJUTOPUH,  OCHAILIECHHBIE
00OpyI0BaHUEM JIJIS JIEKIIMOHHBIX JIEMOHCTPALUil U MPOEKTOPOM, CTAllMOHAPHBIM
DKPAHOM.

— VY4yeOHble ayIUTOPUM, OCHAIICHHbIE HEOOXOAMMBIM OOOPYAOBAHHUEM.
Aynuropun  JJii  OPOBEIACHUS  TMPAKTUYECKUX  3aHIATUHA, OOOpyIOBaHHBIE
IIPOEKTOpPaMH, CTAMOHAPHBIMU YKpaHAMHU U UHTEPAKTUBHBIMU JTOCKaMHU.

— IlomMemnieHust s caMOCTOSITENIbHOM pabOThl CTYJIEHTOB, OCHAILlEHHBIE
KOMIIBIOTEPHOW TEXHUKOM C BBIXOJIOM B CETh "'MHTEpHET".

— bruOIMOTEeYHBIN AJEKTPOHHBINA YUTAJIBHBIN 3aJ1 C JOCTYIIOM K 3JIEKTPOHHBIM
pecypcam OMOJIMOTEKH U JOCTYNOM B oOpa3zoBaTeabHbIi opta BI'TY.

10. METOANYECKUE YKA3ZAHUSA IJI1 OBYYAIOLIUXCH 110
OCBOEHHIO JUCIIUIIJIMHBI (MOY JIS)

[lo mucuumnnunae «I[IpoekTnpoBaHHEe M CTPOUTEIHCTBO HEPTEIPOBOIOB
YUTAIOTCS JIEKLIHUU, MPOBOIATCSA MPAKTUYECKUE 3aHATUSA, BBIIOJIHACTCA KypcoBas
paboTa U KypcOBO MPOEKT.

OcCHOBOIl M3y4YeHMS JUCLUMIUIMHBI SBJSIOTCA JIGKIUU, HA KOTOPBIX
U3JIaraloTcsa HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, a TAKXKE BOIPOCHI, HE
HalIeAIIne OTPAXKEHUS B YYEOHOU JTUTEpATYpE.

[IpakTuueckue 3aHSITHS HaIpaBieHbl HAa NPUOOPETEHHE MPAKTUYECKUX
HABBIKOB pacyeTa Mo NPOEKTUPOBAHUION CTPOUTEILCTBY HE(TEPOBOIOB. 3aHATHUS
IIPOBOJATCS IIyTEM PELICHUS] KOHKPETHBIX 3a7a4 B Ay IUTOPUH.

Meronvka BBIMOJHEHUSI KYypCOBOM palbOThl M MPOEKTa M3JI0XKEHA B
y4e0HO-METOINYECKOM NOCOOUHU. BBIMOIHATE 3Tanbl KypcOBOM pabOThI U MPOEKTA
JIOJKHBI CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KoHTponpe ycBOeHMS Marepuasia AUCLUUILIMHBI MPOU3BOAMTCS IMPOBEPKOU


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/

KypCOBOI1 pabOThI, 3aIIUTON KypCOBOM pabOTHI.

Bup yueOHbIxX
3aHATUU

JleATenbHOCTh CTYIEHTA

Jlexusa

Hanucanue xoHCHeKTa JIGKIMH: KPaTKO, CXEMAaTUYHO, [1OCJIEA0BATEIbHO
(GuKCcUpoBaTb OCHOBHBIC IIOJIOKEHMS, BBIBOJBI, (OPMYIMPOBKH,
00001IeHus; TOMeYaTh BaXKHBIC MBICIH, BBIIEIATH KJIIOUEBBIE CIIOBA,
TepMuHbl. [IpoBepka TepMHHOB, NOHATUI C MOMOIIBIO SHIMKIONEIUH,
CIIOBapei, CIPAaBOYHHUKOB C BBHIIMCBHIBAHUEM TOJIKOBAaHUM B TETpalb.
O0o3HaueHue BOIPOCOB, TEPMHHOB, MaTepuasla, KOTOPbIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B PEKOMEHAYeMOH Jmmreparype. Ecnu
CaMOCTOSITEJIPHO HE YAaeTcsl pa3o0paThCsi B MaTepualie, HEOOXOAUMO
chopMyIHpOBaTH BOMPOC U 33JaTh MPENOIABATENI0 Ha JIEKIUH WM Ha
IIPAKTUYECKOM 3aHSITHH.

IIpakTHueckoe
3aHSATHE

KoHcnexktupoBaHue  peKOMEHAYyeMbIX  HCTOYHUKOB. Pabora ¢
KOHCIIEKTOM JIEKLIMM, TIOJTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
MPOCMOTP pPEKOMEHAyeMou JsmTeparypel. lIpociymuBanue ayauo- u
BUJICO3aMMCeH 10 3aJaHHON TeMe, BBIMOJIHEHHE PacYeTHO-TpaduIecKux
3aJIaHMI, pelIeHUE 3a]a4 110 AITOPUTMY.

CamocrosTenbHas
paborta

CamocrosrenbHass paboTa CTYyIEHTOB CIIOCOOCTBYET TIJIyOOKOMY
YCBOEGHHSI y4eOHOTO MaTepHaia ¥ pa3BUTHIO HABBIKOB CAMOOOPa30BaHMSL.
CamocrosrenbHas padoTa npeanoaraeT ciaelyrollue COCTaBIAIOINE:

- paborta ¢ TekcTaMu: y4eOHUKAaMHM, CIIPaBOYHUKAMH, JOMOJIHUTEIbHON
JUTEPaTypoi, a Takke NMpopaboTKa KOHCIIEKTOB JICKIUH;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN U pacyeTOB;

- paboTa HaJl TeMaMU JUIsl CAMOCTOSATEIBHOTO U3YUYEHUS;

- ydactue B paboTe CTy/IeHYECKUX HayYHbIX KOHPEPEHLINUH, OJTUMIINAL;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTALINN.

[ToaroroBka k
IIPOMEKYTOUHOU
aTTeCcTaluu

TI'oToBUTHECS K HpOMCKYTOIIHOﬁ arreécTauuu CJICAYET CUCTEMATUICCKU, B
TEUYCHUC BCCTO CCMECTpPA. HMHTeHCcuBHAs MOArOTOBKA AOJKHA HAYaThCs
HC MO3AHEC, 4EM 3a MCECAIL-IIOJITOpa A0 HpOMe)KYTO‘-IHOI\/'I aTTeCcTanuu.
I[aHHLIe nepea 3a4eToM, 3K3aMCHOM TpU JHA Bq)(beKTI/IBHCC BCCTO
HCIIOJIB30BATh JJIA TOBTOPCHUA U CUCTCMATHU3all MaTCpHaJia.




