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1 He.]'ll/l H 3a1a41 OCBOCHUS TUCIUIIJINHBI

Henp aucuumiuHel: GOPMUPOBAHUE CHCTEMbI 3HAHUNA O KOHCTPYKTUBHBIX OCOOCHHOCTSIX,
YCTPOMCTBE TUAPABIMYECKMX MalIMH M  KOMIIPECCOPOB, MPAKTUYECKUX HABBIKOB  UX
MIPOEKTUPOBAHMSI, pacueTa U KOHCTPYUPOBAHHUSL.

3asa4yu TUCHUIUIMHBI.

Hayuuts BeIyCKHUKA:

- chopMupoOBaTH CUCTEMY 3HAHUI O KOHCTPYKLHUAX, YCTPOHCTBE THAPABINYESCKUX MAIIUH
KOMIIPECCOPOB, HCIOJNB3YEMBIX B TEXHOJOTMYECKHUX Npoleccax OypeHHs, NMPH CTPOUTEIHCTBE
CKBa)XMH, 100bIUe, MOATOTOBKE U TPAHCIIOPTE YIIIEBOIOPOJIOB;

- OBJIAQACTb METOJAMHM IPOEKTUPOBAHUSA, KOHCTPYUPOBAaHUS, T'MAPABIMYECKUX U
IIPOYHOCTHBIX PACYETOB FMIPABIMYECKUX MAIIUH U KOMIIPECCOPOB.

2 MecTto qucuumyimubl B crpykrype OIIOII BO

JucuuruiiHa  OTHOCUTCA K JUCHUIUIMHAM — 4acTd, (QOpMHpYeMOW  y4acTHUKaMHU
00pa3oBaTeNbHBIX OTHOIIEHHH y4eOHOTO IIaHa.

Heo0OxonuMbpIMu yCII0BUSMU AJ11 OCBOEHUS JUCLUILIUHBI SBIISIOTCSA:

3HaHUE:

- OCHOB BBbICIIIEH MaTeMaTUKH U (PU3UKH, IPUKIATHON MEXaHUKH;

- METOAMKH MPOBEJCHUS IKCIIEPUMEHTANIBHBIX pab0T, CCIIEAOBAaHUM U MPOEKTHPOBAHUS;

- HA3HAYeHUS M NPUHIMIOB pabOThl MPOrPaMMHOIO OOECIEeYEeHHs, HCIIOJIb3YeMOIo B
npodeccuoHabHOM ~ 1€ATENbHOCTH, OCHOBHBIX 3TallOB  IPOM3BOJCTBEHHOIO ILMKIA U
TEXHOJIOTUYECKOI0 IIpolecca CTPOUTENbCTBA CKBAXKUH, OCOOEHHOCTEN (YHKIIMOHUPOBAHUSA
onpeAeNEéHHBIX TEXHUYECKUX MTPOLIECCOB;

YMEHUSL:

- HCMOJIb30BAaTh KOMIIBIOTEPHbIE TEXHOJOTHH JUIS pELIeHUs Mpo(ecCHOHANbHBIX 337ad,
MI0JIb30BaThCs CPeACTBAMU 00pabOTKH MH(OPMALIHH;

- IPUMEHATh MaTeMaTH4ecKue, GU3NIeCKre, METO/Ibl TEOPETHUECKOM MEXaHUKH U JleTalei
MaIllUH JJIsl peIeHs] TUIIOBBIX TPO(ECCHOHATIBHBIX 3aa4;

- IPOBOAUTH OLIEHKY A(PPEKTUBHOCTH CYIIECTBYIOLIETO TEXHOJIOIMYECKOT0 000pyI0BaHHUS;
BJIAJICHHE:

- HaBbIKaMU UCMOJIb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTUH;

- CIOCOOHOCTBIO pa3palaTbiBaTh TEXHUYECKHE IPEATIOKEHHS II0 COBEPIICHCTBOBAHMIO
CYUIECTBYIOIIEN TEXHUKH U TEXHOJIOTHH;

- HaBbIKAMM [0 M3Y4YEHMIO, YYacCTHIO B pa3pabOTKe METOIMYECKUX M HOPMATHUBHBIX
JOKYMEHTOB JUUIsl pELIEHMsI IOCTABJICHHBIX 3a]a4.

Jnis u3ydeHus JaHHOM NUCIMIUIMHBI HEOOXOIMMO YCBOEHHE CIIEAYIOIIMX IMCLUIUINH:
«Teopus MEXaHU3MOB ¥ MalIMH», «PUZHKa.

3Pe3yabTaThl 00yYeHHs O TUCHUTLINHE

[Ipouecc n3yueHus: AUCUMILTUHBI HAIIPaBJIeH HA (OPMUPOBAHUE CIEAYIOIIUX KOMITETEHIUI:



Taomuma 3.1

Ko u HaumeHoBaHUE
KOMIICTCHIIMHN

Konx u HanmenoBanue
WHIAMKATOPOB JIOCTHKCHHSI
KOMIIETEHIIAHI

Pe3ynbTaThl 00yUeHHS IO TUCIUILIHHE
(Momynro)

YK-1. Cniocoben
OCYIIECTBISITh
KPUTHYCCKHH aHaTIN3
MPOOJIEMHBIX CHTYaIHH
Ha OCHOBE CHCTEMHOTO
MO/IX0/1a,
BBIPa0AaTHIBATh
CTPATETUI0 IEUCTBUM

VYK-1.1. AHanu3upyet mnpooieM-
HYIO CUTYaluIo (3a/1a4y) U BhIJIC-
nsieT ee 0a30BhIE COCTABISIONTIE

3HaeT METOMUKY MOCTAHOBKH 3ajauyd W €€
ocHOBHBIE coctansstronme (31)

Ymeer HaXOJHUTh u KPUTHIECKH
aHaM3HPOBAThH HH(pOpPMAIHIO 0
KOHCTPYKITHUSIX, YCTpOMCTBE
THIPaBIMYECKAX MAaIliH M KOMIPECCOPOB,
HCTIOJTB3YEMBIX B TEXHOJIOTUIECKUX
mporeccax OypeHus, MpH CTPOUTEIHCTBE
CKBa)KUH, no0bIue, MIOJTOTOBKE u
TpaHCIOpTE YIJIE€BOJIOPOOB, u
paccMaTpUBaTh BO3MOXKHBIE BapHAHTHI IO
pereHnto nocrapiaennoi 3amaun (Y1)

Bnaneer HEOOXOIUMBIMHU METOJIaMU
(hopMupoBaHUsT COOCTBEHHBIX CYXACHUH U
OIICHKOM MMOCIEACTBHMI BO3MOKHBIX
pelieHuit  3ajauyd  OpH  OKCIUTyaTaluu
TUAPABIMYECKUX MAIlMH U KOMIIPECCOPOB,
HCIIOJTb3YEeMBIX B TEXHOJIOTHYECKHUX
mporeccax OypeHus, TP CTPOHUTEIHCTBE
CKBayKUH, JI00BIUE, IIOJArOTOBKE U
TpaHcmopTe yrieBomoponos (B1)

OIIK-5. Criocoben
HaxXo4uTh U
rnepepabarbiBaTh
WH(pOpMAIIHIO,

OIIK-5.2. OcylecTBisieT MOUCK
HEOOXOaUMOMH uHpopmanuy,

3HAeT TEXHOJIOTHIO MPOBEICHHUS THUIIOBBIX
IKCIIEPHUMEHTOB Ha CTaHIapTHOM
o0opymoBaHMH B  J1a0OpaTOpUM H  HA
npou3BojcTie (32)

TpedyeMyo A .| Ymeer CaMOCTOSITEIEHO UCKATh,
N aHAIM3UPYeT U OoTOMpaeT €€,
MPUHATHS PELICHUH B aHaJM3UPOBAaTh M OTOMPATh HEOOXOIUMYIO
OpTaHM30BBIBAET,
HAYYIHBIX WHPOPMAIIHIO, OPTaHM30BBIBATb,
npeoOpa3oBBIBACT, COXPAHACT W
HCCIICIOBAHUSAX U B npeoOpa3oBhIBATh, COXPAHATH M MEPeIaBaTh
N nepeaaer nH(pOpMaIHIO,
MPAKTUIECKOM ee, UCIONB3ys UMeromeecss 00opyIoBaHUE,
. HCTIONB3YSI uMeromneecs
TEXHUYECKON pubops! U MaTepuaisl (V2)
obopynmoBaHue, MPUOOPBI u
JISSITeIIbHOCTH,
. | Marepuas Bnaneer HaBBIKAMU pa3paboTKH
MPOBOJIUTH MTATEHTHBIN
WHHOBAIIHOHHBIX TIOAXOAOB B KOHKPETHBIX
aHalu3 U TpaHcdep
o texHojorusx (B2)
TEXHOJIOTHIA
3Haer MPUHIUIIBI UH(POPMAIIHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA u
OIIK-7. Criocoben yH .
OCHOBHBEIC TpeOoBaHHS WH(POPMAITHOHHOMN
OIICHUBATh PE3YJILTAThI
6e3omacHoctH (33)
HAYYHO-TEXHUIECKUX
YMmeer pemaTh  CTaHOApTHBIE — 3aadd
pa3paboTOK, HAYIHBIX .
. MpOo(pEeCCHOHANBHOW  JEATENFHOCTH  HA
HCCACHOBATIIN 1 OCHOBE WHGHOPMAITUOHHOM u
000CHOBBIBAThH OIIK-7.1.  Opuentupyercsi B opmal
. oubarorpaduIecKom KYJIBTYpbI c
COOCTBEHHBIH BEIOOp, | MPHHIUIIAX UH()OPMAIMOHHO- .
. | MpUMeHEHHEeM COBPEMEHHBIX TEXHOJOTHHA W
CHUCTEMATH3UPYS KOMMYHHUKAITHOHHBIX TEXHOJOTHI . .
TpeOoBaHMI UHPOPMAITTOHHOM

0000111ast TOCTHIKEHHS B
o0nacTu (pU3HIECKUX
MPOIECCOB TOPHOTO U

HedTerazoBoro
MPOU3BOICTBA.

6e3omacuoctH (Y3)

Bnageer HaBbIKaMU pelIEHUs CTaHIAPTHBIX
3a1a4 npoheCCUOHAIbHOM AeATEIbHOCTH Ha
OCHOBE COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJNOTHMA H C Yyd4eToM TpeOOBaHUit
nHbopmaImonHoi 6ezomacHocTH (B3)




4 O0beM AUCHUILIMHDI

OO0muit 00beM UCHUIUIMHEI COCTABIIET 3 3a4eTHRIX equuuIbl, 108 gacos.

Tabmuna 4.1.
AynuTOpHBIC 3aHATH/KOHTaKTHas paboTa,
dopma
dopma Kypce/ gac. CamocrosiTenpHa .
POMEKYTOUHOH
o0yueHus ceMecTp IMpaktrdeckn | JlabopaTopHbIe 1 paboTa, Jac.
Jlexkuun aTTeCTallU
€ 3aHATHUS 3aHATHS
OYHast 3/5 32 16 16 44 3a4eT
3a049Has 3/6 6 6 6 90 3auer

5 CTpyKTYpa H coJepKaHue TUCUHILTUHBI
5.1. CtpyKTypa IUCLHUIUIMHbI

ouHas ¢popma o0ydenusi (OPO)
Tabmuna 5.1.1

C AynuTopHsble
No TPYKTYpa JICIHIIHHET 3aHATHSA, Yac. CPC, | Bcero, K K OLieHOYHbIC
/n | Howmep JIa6 | wyac. qac. onA cpencTaa
HaumenoBanue pazgena JI. | Ip.
pasnena .
1 2 3 4 5 6 7 8 9 10
VK-1.1 Bonpocs! nns
1 1 IanpaBnnyeckue MamuHbI 4 4 2 3 13 OIIK-5.2 MMHUCEMEHHOIO
OIlK-7.1 orpoca
JlMHaMHUYECKHE HACOCHI. 3amaun,
Knaccudukanus VK-1.1 BOIIPOCHI JJISI
2 2 [EHTPOOEIKHBIX HACOCOB TI0 4 2 2 3 11 OIIK-5.2 MMUCbMEHHOIO
KOHCTPYKTUBHBIM OIIK-7.1 ompoca
MpHU3HAKaM
3amaun
T'mopomexanuka YK-1.1 BOl'Ip§CbI ,I,[J'IH
3 3 HEHTPOOESIKHOTO Hacoca 4 4 2 3 13 OIIK-5.2 MMACbMEHHOTO
OIIK-7.1
ormpoca
3amaqn,
XapaKTepucTH VK-1.1 BOTIPOCHI ISt
4 4 4 4 2 4 14 OIIK-5.2 MMUCbMEHHOTO
JIOTTACTHBIX HACOCOB
OIIK-7.1 o1poca, TEMBI
JIOKJIaJI0B
3amaun,
BossparHo- VK-1.1 BOIIPOCHI JIJIs
5 5 HOCTYNATE b HbIE HACOCH! 4 2 2 4 12 OIIK-5.2 MMHCbMEHHOTO
OIIK-7.1 onpoca, TEMBI
JIOKJIaI0B
[TpoToxosbt
71a00paTOPHEI
YK-1.1 X pabor,
6 6 Komnpeccopst 4 - 2 4 10 OIIK-5.2 BOTIPOCHI JJIst
OIIK-7.1 MMUCbMEHHOTO
oTpoca, TEMBI
JTOKJIaJIOB




CrpyKkTypa TUCIHIUTHHBI AyautopHsic
Ne 3aHATHA, 9ac. CPC, | Bcero, Koz MJTK OrLeHOYHBIE
n/n Howmep JIa6 | dac. qac. cpezncrsa
HaunmenoBanue paznena JI. | Ilp.
paszena .
1 2 3 4 5 6 7 8 9 10
[IpoTokosbt
71a00paTOPHEI
OCHOBHBIE 3JIEMEHTHI VK11 x pabor,
7 7 KoMIIpeccopa 4 - 2 4 10 OIIK-5.2 BOTIPOCHI ISt
OIIK-7.1 MMHCbMEHHOTO
ompoca, TEMBI
JTOKJIaJIOB
3anaun,
BcrnoMorarenbHbIe VK-1.1 BOTPOCHI AT
8 8 5EMEHTB KOMIIPECCOpa 4 - 2 4 10 OIIK-5.2 MMACEMEHHOTO
OIIK-7.1 0Ipoca, TEMBI
JIOKJIaI0B
VK-1.1 ATTecTanuon
9 | Tekymue aTTecTaluu - - - 15 15 OIIK-5.2
OITK-7 1 HBIC BOTIPOCHI
YK-1.1 Bomnpocs! k
10 | 3auer - - - - - OIIK-5.2 P
OITK-7 1 3a49eTy
Uroro: | 32 16 16 44 108 X X
3ao4yHast popma o0y4enus (3PO)
Tabmuma 5.1.2
C AyTUTOpHBIE
No TPYKTYPa JICIHIIHHET 3aHATHSA, Yac. CPC, | Bcero, K K OLieHOUHbIC
n/m | Howmep JIa6 | wuac. qac. onA cpencraa
HaumenoBanue pazzgena JI. | Ilp.
pasnena .
1 2 3 4 5 6 7 8 9 10
VK-1.1 Bonpocs! nns
1 1 lMunpaBnndyeckue MamuHbI 1 1 1 10 13 OIIK-5.2 MMUCbMEHHOIO
OIIK-7.1 ormpoca
JlMHaMHUYECKHEe HACOCHI. 3amgaun,
Knaccudukarus VK-1.1 BOTIPOCHI ISt
2 2 HEHTPOOCIKHBIX HACOCOB I10 1 1 1 10 13 OIIK-5.2 IMMCbMEHHOTO
KOHCTPYKTUBHBIM OIIK-7.1 ompoca
MpU3HAKaM
ajayn
T'uapomexanuka VK-1.1 Bojpgcm I,IJIFI
3 3 HEHTPOOESIKHOTO Hacoca 0.5 1 0.5 11 13 OIK-5.2 MMUCbMEHHOI0
OIIK-7.1
ompoca
3amaun,
XapaKkTepueTHKH VK-1.1 BOIIPOCHI JIJIs
4 4 ONACTHBIX HACOCOB 1 2 1 11 15 OIIK-5.2 MMHCbMEHHOTO
OIIK-7.1 onpoca, TEMBI
JIOKJIaJI0B
3amaun,
BossparHo- VK-1.1 BOIIPOCHI JIJIs
5 5 HOCTYNATE b HbIE HACOCH! 1 1 1 11 14 OIIK-5.2 MMUCHEMEHHOTO
OIIK-7.1 onpoca, TEMBI
JIOKJIaJTIOB




CrpyKkTypa TUCIHIUTHHBI AyRuTOpHbIE
Ne 3aHATHA, 9ac. CPC, | Bcero, Koz MJTK OrLeHOYHBIE
n/n Howmep JIa6 | dac. qac. cpezncrsa
HaunmenoBanue paznena JI. | Ilp.
paszena .
1 2 3 4 5 6 7 8 9 10
[IpoTokosbt
71a00paTOPHEI
YVK-1.1 X pabor,
6 6 Komnpeccopst 0,5 - 0,5 11 12 OIIK-5.2 BOTIPOCHI ISt
OIIK-7.1 MTUCHMEHHOTO
orpoca, TeMbI
JIOKJIaJI0B
[IpoToxonsl
J1a00PaTOPHBI
OCHOBHBIE JIEMEHTHI YR-1.1 X padot,
7 7 Kommpeccopa 0,5 - 0,5 11 12 OIIK-5.2 BOMPOCHI JIs
OIIK-7.1 MACbMEHHOTO
oTpoca, TEMBI
JOKITIAJIOB
3amaumn,
BcmomorarensHbie VK11 BOTIPOCHI VLA
8 8 SITCMEHTH KOMIIPECCOpa 0,5 - 0,5 11 12 OIIK-5.2 MMMCbMEHHOTO
OIIK-7.1 ormpoca, TEMBI
JOKIIaJI0B
yR-1.1 Bompocs! k
9 | 3auer - -] - 4 4 OIK-5.2 P
OIK-7 1 3a49eTy
Utoro: | 6 6 6 90 108 X X

04HO-3204Has popma o0yuenus (O3PO)
He peanusyercs.

5.2. CopepxaHue JUCHUIIINHBL.

5.2.1. Coneprxanue pa3esioB TUCHUIUIMHBI (IUIAKTHYECKUE €UHULIbI).

Paznen 1. «I'uapaBnnyeckre MAalInHbBD.

Knaccudukanus nporounsix mamuH. bamanc pabot B mporouHoil mammue. Pasnuunbie
BBIPQ)XEHUS MOJauu €MHUYHOM Mose3Hoi paboThl B Hacoce. MOLTHOCTh M K.I1.J. Hacoca. Buabl
HAacocoB (110 OOIIUM KOHCTPYKTUBHBIM IPU3HAKAM ).

Paznen 2. «/lunammuueckue Hacocsl. Kiaccudukanus 1IEHTpOOEKHBIX HACOCOB 110
KOHCTPYKTHUBHBIM IIPU3HAKAM.

KoHcTpykTHBHaAs cxemMa LEHTPOOEXKHBIX HacocoB. I[IpuHIMI AEHCTBUS LEHTPOOEKHBIX
HacocoB. KoHcTpykuuu pabounx KojeCc HacocoB. Pa3HOBHAHOCTHM HAcocoB MO CrHocoly
pa3MenieHus Ux pabodero Kosieca Ha Baly Hacoca. PasHOBHIHOCTH Kopmyca LEHTPOOEKHBIX
HacocoB. KOHCTpYKIIMM KOHIIEBBIX YIUIOTHEHHI HacocoB. CrocoObl pa3rpy3ku poTopa Hacoca OT
OCEBBIX CHJI TUAPOAMHAMUYECKOTO MPOUCX OKICHUS

Paznen 3. «'uapomexaHuka HEHTPOOEKHOTO HACOCay.

['eomeTpuyeckue 3J1€MEHTHI JIONACTHOTO ammnapara. J[BUKeHue >KUIKOCTH B JIONACTHOM
kosece. [lmaHbl ckOopocTel M WX M3MEHEHHE C PacXoJOoM XHIKOCTH. Pexxumbl paboThl Hacoca.
MomHocTs 1 K.11.4. [loTepu MomHoOCTH B Hacoce.

Paznen 4. «XapakTepuCTUKHU JTOMACTHBIX HACOCOB.

XapakTepucThKa Hacoca i BoAbl. OTHOCUTENIbHAS XapaKTEPUCTUKA. Y paBHEHUE Dusepa.
IlepecueT XxapakTEpUCTUKHU HACOCa IO BA3KOCTH JKUIKOCTH. be3pazMepHast XapakTepuCTHKa CEpUH



HacocoB. be3pasmepHble KoMIUIEKCHI. [IpUHIMIIBI THAPOANHAMMYECKOTO MOA0OHS B JOHNACTHBIX
Hacocax. @opmMynbl MOA00MS, UX NPUMEHEHHE ISl MOCTPOSHUS XapaKTEPUCTHKH HAcoca IMpHU
W3MEHEHHM YacTOThl BpaIICHUs H pPa3MEpOB Hacoca. YHHBEpCaJbHAas XapaKTEPUCTHUKA.
[TapameTpsl ONTHUMAJIBHOTO pekuma Aisi cepur HacocoB. KoadduumeHT OBICTpOXOAHOCTH Kak
KJ1acCU()UKATOP THUIIOB JIOTTACTHBIX HACOCOB.

Paznen 5. «Bo3BpaTHO-IIOCTYNATENbHBIE HACOCHD).

Pabounii 00bEM 1 cpenusst nopada Hacoca. KoadduuueHT nonaun u BIMAIOLIME HA HETO
¢bakTopsl. HepaBHOMEpHOCTh BCAChIBaHUS M HAHETAHHUs Y KPHUBOIIMIIHBIX HACOCOB PA3IMYHBIX
tunoB. MHankaTtopHas [uarpaMMa Kak CpeJICTBO JUArHOCTHKH U UCClleoBaHUs HacocoB. CpenHee
UHAMKATOPHOE JABJICHME W MHJIUKATOpPHAas MOLIHOCTb. Ilorepu MOIIHOCTM M K.ILA.
XapakTepucTuka 00bEMHOTO Hacoca

Paznen 6 «Kommnpeccopsi»

Poutb kommpeccopa B HeTeq00BIBAIOMICH MTPOMBIIICHHOCTH. TEXHOIOTHYECKHE MPOIECCHI
n00bYM HeTH M raza ¢ HCIOJB30BAaHMEM THAPABINYECKHX W ITHEBMATHYECKUX MAIIHH.
Komnpeccopbl kak OcHOBa aBTOMAaTH3allMd M POOOTH3ALMK MPOU3BOACTBEHHBIX MPOLIECCOB Ha
HeTAHBIX NpoMbiciaax. CTaHAapTHBIE YCIOBHBIE 0003HAUEHUS HA THApOocXeMax. THIOBbIE CXEMbl
KommnpeccopoB. Kiaccuduxanus kommnpeccopos.

Paznen 7. «OCHOBHBIE 3JIEMEHTHI KOMIIPECCOPA»

Hacocsl u xoMIipeccopsl, IpUMEHsIEMbIE B TEXHOJIOTUYECKHUX Mpoleccax T00bau HeDTH U Ta3a.
OTnuuuTenbHbIe 0OCOOCHHOCTH IHEBMOJABHTATENeH OT KomrpeccopoB. CHIOBBIE M MOMEHTHBIE
rHIpOIIMHAPEL. OCHOBHBIE pacdeTHBIE MMOKa3aTells, MPOYHOCTHBIE pacdeThl. Teneckomuueckue
THJIPO- ¥ THEBMOIIMITUH/IPHI.
Paznen 8 «BcromorarenbHble 371€MEHTBI KOMIIPECCOPa.

I'mppoanmaparypa. Knaccudukauus ruapoanmnaparoB, YCTpOMCTBO M NPUHIMUN JeHCTBUSA
PEryasTOpOB JaBJIEHUS, PErylATOpOB pacxoja, pacmperenuTeneil moroka. BcemomorartenbHble
YCTPOMNCTBA: KOHIMIMOHEPHI, THUAPOEMKOCTH, THAPOAKKYMYJISATOPbI, TUAPOIMHUUA. OCOOEHHOCTH
AKCIUTYyaTaIlli¥ THAPOMAIIINH ¥ KOMIIPECCOPOB B YCIOBHUSX HU3KHX TEMIEPaTyp.

5.2.2. ConeprkaHre TUCIMIUIMHBI 110 BUAAM YU€OHBIX 3aHSATHI.
JleKHOHHBIE 3AaHATHSA

Tabmuua 5.2.1

No Howmep OO0neM, yac.
W paszena 0d0 | 300 | 0300 Tema nexuun
JIICTIMTUTAHBI
1 2 3 4 5 6
1 1 4 1 - I'napaBnnyeckre MaIuHbI
2 5 4 1 i Knaccudukanms neHTpoOESKHBIX HACOCOB MO KOHCTPYK-
THBHBIM MPH3HAKAM
3 3 4 0,5 - I'uapomMexaHuka 1eHTPOOEKHOI0 Hacoca
4 4 4 1 - XapaKTepUCTUKH JIONACTHBIX HACOCOB
5 5 4 1 - Bo3BpaTHO-TIOCTYIIATENBbHBIE HACOCHI
6 6 4 0,5 - Kommnpeccop
7 7 4 0,5 - (OCHOBHBIE 3JIEMEHTHI KOMIpPEccopa
8 8 4 0,5 - BcnoMoraTennbHbI€ 2JIEMEHTBI KOMIIpeccopa
HUroro: 32 6 X X




IIpakTnyeckune 3aHATHS

Tabnuua 5.2.2
Ne Howmep O0neM, yac.
n/n paszena 020 | 300 | 0300 Tema npakTHYECKOTO 3aHATHUS
JIUCTIUTUTAHBI
1 2 3 4 5 6
Brluncnenre OCHOBHBIX MapaMeTpoB Hacoca. BrumsiHue
1 1 4 1 - COMPOTHBIEHUH M YTEYeK Ha OCHOBHBIE IapameTphl
Hacoca
2 5 2 1 ) Brranciaenne ckopocTedt 9acTHIl TOTOKa B 0OJacTH
pabouero Koyeca
[lpumenenue ypaBHeHHs Oiiepa Uil OLEHKM Hamopa.
3 3 4 1 - [Nomobue HAacOCOB. Pacuer KoadduIenTa
OBICTPOXOTHOCTH
4 4 4 2 ) Pacuer MHAMKATOPHOTO JaBJICHUS MOPUIHEBOTO HACOCA.
Pacuer nHAMKATOPHON MOLIHOCTH OPIIHEBOI0 HACOCA
5 5 2 1 - Pacyer u 060cHOBaHME CXEMBI THAPOIIEPEIaUH
HUroro: 16 6 X X
JlabopaTopHbie padoThI
Tabmuma 5.2.3
) Howmep O6mbewm, yac.
i pasnena 090 | 300 | 0300 HaunmMeHnoBanue 1a00paTopHOit paboThI
JIUCTIUTUTAHBI
1 2 3 4 5 6
1 1 2 1 ) Knaccudukanms HEHTPOOEIKHBIX HAacoCOB o
KOHCTPYKTHUBHBIM MTPU3HAKAM
2 2 2 1 - VcnipiTanne OHOCTYIIEHYATOro MEHTPOOEKHOTO HAacoca
3 3 2 0,5 Hcnertanue nacoca [THC
4 4 2 1 - LentpobexxHble HacOChI THMa J]
8 5 2 1 - [TopurHeBsle HACOCH TPOCTOTO AESHCTBUS
6 6 2 0,5 - [loprrHeBBIe HACOCH ABOWHOTO JIEHCTBHS
7 7 2 05 ) HcnbiTanne TpexmiyHxepHoro Hacoca. [llectepennbie
HACOCHI
8 8 2 0,5 - Kommpeccopst
HWroro: 16 6 X X
CamocrosiTeibHas paboTa cTyeHTa
Tabmanma 5.2.4
No Homep O0bem, yac.
/i pazzaena 000 | 300 | 0300 Tema Bux CPC
JIUCITUTLTAHBI
1 2 3 4 5 6 7
1 1 3 10 ) I'mnpaBnuyeckue IToaroroBka k MMCBMEHHOMY
MaIlHHbI OTpoCy
Knaccuduxarms ITonroroBka k
5 5 3 10 ) LEHTPOOCKHBIX HACOCOB | MPAKTUICCKUM 3aHATUSM U
o KOHCTPYKTHUBHEIM | JTabOpaTOpHBIM paboTam,
MPU3HAKAM MMUCHbMEHHOMY OIIPOCY
3 3 3 11 - I'mppomexanuka IToxaroroBka k




Homep
paszaena

OO0neM, yac.

n/n mucuumuasr | OPO | 300

0390

Tema

Bun CPC

1 2 3 4

5

6

7

IIEHTPOOEKHOTO Hacoca

MPAKTUIECKUAM 3aHATHUSIM U
71abopaTOPHBIM paboTaM,
MMMCbMEHHOMY OIIPOCY

XapaKTepUCTUKH
JIOTIACTHBIX HACOCOB

IloaroroBka x
MPAaKTUYECKUM 3aHATHUSM,
MHCbMEHHOMY OIIPOCY U K
MpEe3EHTAalNH JT0KJIaaa

Bosparno-
MOCTYTATEIbHbIE
HAacoChbl

ITonroroBka k
MPAKTUYECKUM 3aHITUSIM U
na00opaTOpHBIM paboTaM,
MUCEMEHHOMY OIPOCY

Komnpeccop

IToaroroBka k
MPAKTUICCKUAM 3aHATUSIM U
na00paTOpHBIM padoTaM,
MHCEMEHHOMY OITPOCY

OcHOBHEBIE
KOMITpeccopa

OJICMCHTBI

IToarotoBka k
MPAKTUICCKUAM 3aHATHUSIM U
na00opaTOpHBIM paboTaM,
MMUCHbMEHHOMY OTIPOCY

BcmiomorarensHbIE
3JIEMEHTHI KOMIIpECCopa

IToaroToBka k
IMPAKTUYCCKUM 3aHATUAM U
na00opaTOpHBIM paboTaM,
MMUCBMEHHOMY OTIPOCY

9 1-8 15 4

[ToaroroBka Kk TEKymuM
ATTECTAITUSIM U 3a4ETY

Uroro: 44 90

X

5.2.3.

00pa30BaTeNbHbIX TEXHOJIOTHUM:

— BHU3YyaJIn3alusia lee6H0ro MaTepurajia B PowerPoint B AUAJIOrOBOM PEIKUME (HGKI_II/IOHHLIC

3aHSTHS);

HpenonaBaHHe JAUCHUITIINHBI

BCACTCA C TMPUMCHCHUCM CICAYIONIMX BHUIOB

— paboTa B MaJbIX rpymnmnax (J1a0opaTopHbIe 3aHATHS);

— pa300p NpaKTHYECKUX CUTYyalUil (JaDopaTOpHbIE 3aHATHSA).

6 TeMmaTnka KypcoBbIX pa0oT/IIPOEKTOB

KypcoBbie paboThl/poeKTsl y4eOHBIM IJIAHOM HE MTPETyCMOTPEHBI.

7 KoHTpoJibHbIE pa6oThI

Konmponvnaa paboma Ne 1
3ananme 1. LleHTpoOexHBII Hacoc, XapakTepHUCTHKa KoToporo jaaHa B Tabm. 3.1.1
OTKAaYMBAaeT BOJYy W3 apTE3MaHCKOW CKBAXMHBI B pe3epByap, B KOTOPOM MOJIECPKABACTCS
nocTosiHHbI  ypoBeHb H (puc.3.1,a). [lnuHbl TpyOOmMpOBOAOB: BcackiBaromiero — g,
HarHeTaTeJabHOro — |2 | AMaMeTphbl COOTBETCTBEHHO — (1 u 2
[Tpu paboTe ¢ TOCTOSHHBIM YUCIOM 000POTOB N ONPENEIUTH:

1. Tny6buny h, Ha KOTOpO#i yCTaHOBUTCS YPOBEHb BOJBI B CKBAKMHE, €CIHU €€ 1eOUT
coctaBisier Q ?



2. HaumensIniee unciio o060poToB Hacoca, KOTOPOE 00ECIEYUT OTCYTCTBUE
MIEPETIOTHCHHS CKBKHHBI IPH 33JaHHOM JIeOuTe.

[Ipu pacderax nUpUHATH KOA(DOUIMEHTH TUAPABIMYECKOTO TPEHHS W CYMMAapHBIE
KO3(G(UIIMEHTBI MECTHBIX CONPOTUBJICHHA JUIS  BCACHIBAIOIICTO M  HArHETaTCIIBHOTO
TpyOompoBoa0B paBHBIMU cooTBeTcTBeHHO: A1 =0,02 m 12=0,025; Y& = 4u Y& = 6.
JlaHHbIC JIJ1s peIIeHUs 3a/1a4d BHIOpATh 110 Tabmaume 7.1.2.

Tabmuma 7.1.1.

Q, n/c 0 2 4 6 8 10 12 14 16
Hw™m 22 20,5 20,6 20,2 215 20 18 15 11
Tabnuma 7.1.2.

Bapuant H M Q, n/c i ™m I, m di, MM dz .MM Nn,06/MuH
0 12 6 10 10 75 50 1450
1 10 8 8 12 100 75 1450
2 8 10 6 16 100 75 950
3 16 4 10 12 75 50 950
4 14 6 8 14 75 50 750
5 12 8 6 20 100 75 750
6 10 14 8 18 150 100 1950
7 8 12 10 16 150 100 2950
8 6 10 12 14 100 75 1450
9 12 8 20 10 100 75 750
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3ananme 2. llentpobexxnas ycraHoBka (puc.7.1, 6 ), cocTosmas W3 JBYX OJIMHAKOBBIX
HACOCOB, XapaKTEPUCTUKA KaXKJIOTO M3 KOTOPHIX MaHa B Tab6mn.3.2.1.3abupas Boay U3 Bomoema C
OTHOCUTENbHOM OTMETKOM ypoBHs +300 M muTaer pesepByap ¢ oTmerkodl +320 m. JlnunHa



HaropHoro Tpybonposoja | , a ero auamerp d. B cinydae nepenoyiHeHus pe3epByapa yCTaHOBKa
paboTaeT Ha aBapHITHBIA BOJAOMPOBOJ (aBTOMATUYECKH 3aKPbIBACTCS 3aJBM)KKa 1 M OTKpBIBaeTCS

3aJBMOKKA 2) U TOJDKHA o0ecrieunTh pacxon Q. mpu Hamope Ha CTaHuuu Hy.

IIpu pacuerax nmpuHATH KO3GdUIHMEHT THApaBandeckoro Tpenus 4 = 0,02,a MecTHBIe TOTEpU U
o0IIe TOTePH BO BCACBHIBAIOIIMX M COCTUHUTEIBHBIXTPYyOax mpuHATh paBHBIM 10% oT moTepsh mo

JJIMHE B HArHETAaTCJIIbHOM pr6onpOBoz[e. Yacrora BpalllcHU:A Bajla Hacoca N, 00/MMH.

TpeOyercs:

1. Cpenats Tpy6GonpoBoHYyI0 00BA3KY HACOCHOM CTAHIIMK HA CIIydai
MOCJIeIOBATEIbHOM pab0OThl HACOCOB M KAXKIOTO M3 HUX CAMOCTOSITEIIbHO Ha HATIOPHBIH
TpyOOIPOBO/I.

2. TlocTpouTh XapaKTEpUCTHKY MOLIHOCTH HACOCA

3. OmnpenenuTp Mojlauy HACOCHOM CTAHIIMMU TIPH MapaJUIeIbHON M MOCIIEI0BATEeIbHON
COBMECTHOH paboTa HaCOCOB Ha pe3epByap MpH 33JaHHOI YacTOTe BpaIllCHHs Baja.

4. CpaBHHTb KaKoe COEIMHEHHE HACOCOB - NApaJUIEIbHOE MU TI0CIEN0BATENBHOE -
BBIFOJTHEE ITPH paboTe C 3aIaHHBIM YHCIIOM 000POTOB Ha pe3epByap?

5.  BBIACHUTB, CMOXKET JIM OJMH HACOC NIPH 3aJaHHOM YHCIie 000POTOB Baa
yIIOBJICTBOPUTH TPEOOBAaHUSAM paOOTHl HA aBAPUHHBINA BOJOIPOBOJ U €CJIH HET, TO KaK JIOJIKHBI
paboTaTh HACOCHI B 3TOM CIIydae - apajieNIbHO WIIH MOCIIeI0BATEIbHO?

6. Kakoe 10/KHO OBITH YHCIIO 06OPOTOB Bajla HACOCA, YTOOBI OH OUH YIOBJIETBOPHII
TpeOoBaHUsAM PaOOTHI Ha aBapUIHBIN TPYOOIIPOBOI?

JlaHHBIC IS peIIeHUs 3a/1a4d BBIOpATh 110 Tabi. 7.2.2.

Tabmuna 7.2.1

XapakTepHuCTHKa Hacoca

Q, /c 0 2 4 6 8 10
H, m 37,5 39 36 29 30 10
n, % 0 55 63 68 64 49
N, kBT
Tabnuma 7.2.2.
Bapuant I, M d, Mmm Qu, 0/c Hy, ™ n, o6/MuH
0 2200 150 8 35 1600
1 2000 150 7 40 1600
2 1500 100 6 50 1450
3 1200 130 10 30 750
4 1000 50 16 10 2950
5 1200 50 14 20 2950
6 1500 75 12 30 750
7 1800 75 10 20 950
8 1600 100 8 40 1450
9 1000 50 8 36 2950

3ananue 3. OObeMHBIH HACOC TOJIA€T CMA30YHOE MAacj0, UMEIOIIEee OTHOCHUTEIbHYIO
w10THOCTh 0 = 0,8 ¥ KMHEMATUYECKYIO BS3KOCTh V KITOAIIMITHIUKAM KOJICHYATOro Baja o CH-
creMe TpyOOK, COCTOSIIEH M3 MATH OJMHAKOBBIX YYaCTKOB, KaXKIbIi U3 KOTOPBIX JUIHHON |1 =



0,5 M u muamerpom di. MaructpaibHbIii MacIONPOBOJ B CUCTEME TPYOOK MMEET JUIMHY 2 M U
muametp d (puc.7.2, a).

JlaBneHue Ha BbIXOJ€ U3 TPYOOK B MOALIMITHUKM CUUTATh OJUHAKOBBIMU MpaBHbIMH 0,1
MIIa. MecTHbIMH NOTEPSAMU U CKOPOCTHBIMU Hamopamu npeHedpeub. Kaxaplil U3 nmogmunHu-

KOB JOJIKCH IIOJIYy4YaTbh CMAa304YHOI'0 Macijia HC MCHEC Qn

Omnpenenuts: 1. [logauy o0bemMHOr0 Hacoca.

2.  JlaBneHue, pa3zBHBAaEMOE HACOCOM, IIPHHSAB €r0 XapaKTEPUCTHKY B KOOpAUHaTax Q
- Hy BepTUKaIbHOMU IPSIMOM.

3. MomuHocTh Ha Bally Hacoca, eciu ero K.1i.j. pases 0,8.

JlaHHbBIe 15 pelIeHUs 3aa9u PeICTaBICHbI B Ta0.7.3

Ta6auna 7.3.
BapuanT v, cCt di, MM d, Mm Qn, cM/c
0 6 4 4 8
1 8 4 6 10
2 10 6 6 16
3 12 6 8 20
4 14 8 10 22
5 16 8 10 24
6 18 10 12 30
7 20 10 12 32
8 22 10 12 36
9 8 4 6 12

3ananme 4. Jlns noabema rpysa maccoil G co ckopocTeio V HCHONB3YIOTCS JBa
OJZIMHAKOBBIX MapaJuIeNbHO pabOTAONIMX CHIOBBIX THAPOLMIHHIpa auameTpoMm D (puc.7.2, 6).
PaccrosiHue Mexay ocsiMu THAPOIMIAHAPOB .
ITpu yknaznke rpysa €ro HEHTP TSKECTH MOKET CMEIIATHCS OT CPENHETO MOJIOKEHNS Ha a
= 0,25 m. [Ing mpeoTBpalIIeHus epeKalnBaHus TPy3a UCIOIB3YIOT PEryIHpyeMble TPOCCEIH,
YCTaHOBJIEHHBIE K KaKIOMY U3 THIPOLUINHIPOB.
Juamerp HamopHOro TpyOoIpoBoja paBeH 12 MM, MJIOTHOCTh pabodel >KUIKOCTH p =

180 kr/m®.

[IpeneOperass morepsiMM Hamopa MO JUIMHE TPyOOIpOBOAa, TPEHHEM U yT€UKaMu B
TUAPOLUIUHAPAX, ONPEICIIUTD:

1. Kakum fgomkeH 6bITh KOd(Q(GUIMEHT CONMPOTUBIEHUI OIHOTO U3 APOCCENIEit, ITOOI
rpy3 noaHumacs 6e3 nepekammpanusa? CUUTaTh IPU 3TOM, UTO BTOPOM JpOCCeNb OTKPHIT

MTOJTHOCTBIO M €T0 KO3 (UIIMEHT COMMPOTUBIICHUSI PaBEH HYITIO.

2. Tlomauy u qaBlIeHUe, pa3BUBAEMbIE IPU STOM.
JlanHble a7 3aa4u IPEICTaBICHbI B Tabnue 7.4.

Tabnuma 7.4.
Bapuant G, xr. V, M/c D, mm I, ™M
0 10000 0,1 80 4
1 12000 0,08 100 5
2 16000 0,06 120 4
3 18000 0,04 120 5
4 20000 0,04 140 4
5 10000 0,15 100 8




6 12000 0,14 90 7
7 14000 0,12 80 6
8 16000 0,1 100 5
9 8000 0,2 100 8

Puc. 7.2.

Koumponsnas paboma Ne 2.

3aganme 1. [Ipu pacxone Boxsl Q Ha TOPMO3HOM pEXUME TYpOHMHA UMEETBPALIAOIINN MOMEHT
Mo u nepenan aaBineHust Apo, a Ha XOJOCTOM — YacTOTY BpallleHUs Baja Ny M Iepenaj JaB-
nenus Apx
UwucnoBble 3HaYEHUS K 3a/IaHHUIO TIPEICTABIICHBI B Ta0IuIe 7.5.
Tpebyercs:

1. Moctpouts XapaKTepUCTUKY TypOMHBI ~ JUI1  3aJaHHOTO  pacxoja
(cuMTaTh TMHUM JABJIECHUS U BPAILAIOLIETO MOMEHTA - IIPSIMBIE).

2. Tlo HECKONBKMM TOYKaM, HPEACTABIIAIOIIMM PEXHUM TyPOMHBI, TIOCT- POUTH Xapak-

TEPUCTUKY TYpOUHBI, CHA0)KEHHYIO MEPENyCKHBIM KJIAllaHOM OTPaHHYUBAIOIIUM ITEPHOJ JaB-

JICHUS B TYpOUHE APy, , UCXOS U3 YCIOBHUS, UTO JIIOOOH pexuM TypOUHBI XapaKTepusy-
€TCSl  OIpPENEICHHBIMU 3HAYCHUSIMHU

6e3pa3sMepHBIX KOMIUIEKCOB n ., Na,
KoMIlekcHasXapaKTepUCTHKA TYpPOMHBI JOJKHA BKIIOYATh KPUBBIE H3MEHEHHUS M, 4p, N,
Q, n B 3aBUCMMOCTH OT YaCTOTBI BPAIICHHA BaJia n.

3. CsecTH B TaOIHIy HOKA3aTeNN SKCTPEMAIBLHOTO PEXKUMA [/ IBYXPAaCCMOTPEH-
HBIX CIIy4YaeB.

Tabmuna 7.5.

IToka3zarenu BapuaHTbl
0 1 2 3 4 5 6 7 8 9
Q,u/c 20 25 30 32 34 37 28 26 24 22
Mo , xH™m 2,65 | 295 | 3,04 3,1 3,15 | 3,17 3 2,9 2,8 2,7
Ap , MIla 2 3 3,6 3,5 3,4 3,2 3 2,8 2,6 2,6
Nx , 06/MHUH 950 980 | 1030 | 1060 | 1100 | 1180 | 990 |980 | 970 | 960
Apx , MllIa 8 9 10 10 9 8,5 9 9,5 10 9,5
Apxn , MIla 4 4,4 4,8 4,3 4,5 4,3 42 |41 4 4




3apanue 2. [To ucxoausiM qanHbIM (Ta61.7.6) mist TypOuHBI TypOOoOypa: pacxon xuakoctu G,
IUIOTHOCTh JKMJIKOCTH p, AHaMeTp TypOuHbI D, oTHOCHTenbpHas miuHa jomacteii I/D, dactora
BpaleHus npu 0e3ylapHOM pexxume Ng, K03OOUIIMEHT aKTUBHOCTH My, BBIXOJHOW YrOJd Oy =
30°, Bpamarwmuii MOMEHT TYpOUHBI M.
Heo0xoaumo:

1. Tocrpouts noMUroH ckopocTeil Ay 6e3yJapHOTO PEKUMA;

2. CnenaTb  5CKU3  TypOMHHOI PEIIeTKH, MIpUHUMAs HaIpaBJIcHUE

CPEIHEBEKTOPHOM CKOPOCTH IO XOp/1e TPOQHIIS JIOTIACTH;

3. Omnpenenuts KO3QPUIMEHT TUPKYIISINHY;
4., BbMHCIUTH BpAIAIOMIMA MOMEHT B CTYIIEHH M HEOOXOAMMOE YHCIOCTYIICHEM.
Tabnuna 7.6.
[anHeble Bapuantsl
0 1 2 3 4 5 6 7 8 9
Q,n/c 20 24 28 32 36 40 44 48 50 22

p Kr/m® 1200 | 1200 | 1200 | 1200 | 1200 | 1000 1000 | 1000 | 1000 | 1000
D,mm 117 117 140 140 180 250 180 200 200 117

I/D 0,12 0,14 0,14 0,12 0,12 0,13 0,13 0,14 0,14 0,12

n, 500 540 600 640 700 700 660 640 700 520
00/MuH

Ma 0,7 0,6 0,55 0,52 0,54 0,56 0,58 0,6 0,55 0,7
M, xHm 0,6 1 1,4 3 3,4 4 3,4 3,6 3,8 0,6

3aganue 3. OIHOCTYNEHYATHIN MOPUTHEBOM KOMIIPECCOpP BCACHIBAET BEAMHHIYY BpemeHu V
Bo3ayxa npu temreparype t, °C u nmpu masienuu 0,1 MITa.

Onpenenurs:
1. TpenensHoe 3HaYeHHME NABJIEHUSA, 1O KOTOPOTO MOXKHO CKMMATh BO3IYX, ECIH
OTHOCHTEJIbHAS BEJIMYKMHA BPEAHOTO 00beMa KOMIIpeECccopa paBHa a,
2. Temnepatypy Bo3/lyXa B KOHIIE OJUTPOITHOTO CKATUS TIPH TIpe- JeIbHBIX 3HaUe-
HUSX J1aBJICHUS.
3. TeopeTHUecKyr0 MOIIHOCTH IPHBOJIA IS H30TEPMUYECKOTO, ai- aGaTHOTO U T10-
JUTPOIHOIO CXKATHsI ¢ TOKA3aTeJIeM MTOJIUTPOIIBI N IPU MTPENEIbHOM KOHEYHOM JIaBJICHUH.
JlaHHBIE K 337a4e MpeCTaBlIeHbI B TadmuIe 3.7.

Tabmauua 3.7.

BapuanTst
0 1 2 3 4 5 6 7 8 9
V, M3/a 420 360 320 | 240 | 180 | 420 480 | 540 460 | 360
t,C° 0 {13 17 23 | 30 33 37 | 43 47 | 27
a,% 3 6 9 10 8 12 14 | 15 5 8
n 12 1,3 1,1 | 14 | 1,2 1,3 1,2 | 13 1,4 | 1,3

TToka3arenu




3ananue 4. [loprrHeBo# KoMmpeccop MPOU3BOAUTENHHOCTEIO Q CXKMMAET BO3IyX OT JIABJICHHS
0,1 MIIa no naBnenust P. Cxxatue Bo3ayxa, HaualibHasi TEMIIEpaTypa KOTOpPOro paBHa
XOJIUT MO mojuTporne ¢ nokasarenem 1,3. CpenHue moTepu NaBICHUS MEXAY CTYNEHSMHU MPU-
HATH paBHBIMU 5 %. Mexanndeckuit K.1.11. kommpeccopa - 0,8.

TpeOyercs:
1. OGocHOBaTE YKCIIO CTyHEHEH KOMIIPECCOPa, ONPEACINTh TEMIIEPATYPy BO31LyXa B
KOHIIE CIKaTHsl IPH HAJTMYUU TPOMEKYTOUHBIX XOJIOJUIBHUKOB CITOJIHBIM OTBOJIOM 00pa3o-

BAaBILIETOCS TIPH CXKATHH TEIUIA U 0€3 OXJIaX ICHHUS.

t, mpowuc-

2. Paccuurath MOIITHOCTH Ha Bally KOMIIPpECCOpa NpHU HATUYUHU ITPOMEIKYTOUHBIX XO-
JJOAUJIBHHUKOB.

3. HapucoBaTh BO3MOKHbIE CXEMbI JAHHOTO KoMIIpeccopa.JJaHHble
JUTSL pETIeHUs 3a71a91 B3STh U3 Ta0:1.3.8.

Tabnuua 3.8.
BapuanTel
IToka3aTenmn
0 1 2 3 4 5 6 7 8 9
Q, Mu 600 420 360 300 | 240 (180 240 | 300 420 540
P, MITA 06 (1,2 1,8 3,6 6 |15 8 10 12 16
t,C° 10 |20 30 40 30 20 10 50 40 30

8 OueHka pe3yJIbTATOB OCBOCHHS TUCIUIJIHMHBI/MOTYJIsI

8.1. KpI/ITepI/II/I OLICHUBAHUS CTEIEHU MOJIHOTHI M KadyecTBa OCBOCHHS KOMIIETCHIIMH B

COOTBCTCTBUH C INNIAHUPYCEMbBIMHU PE3YJIbTaTaMH 06yquI/1${ IMPUBCCHLI B HpI/IJ'IO)KeHI/II/I 1.

8.2. PeliTuHromas cucrema OICHUBAHUA CTCIICHU ITIOJITHOTBI MW KadceCTBa OCBOCHHA

KOMIIETEHIMH 00y4Jaromuxcsi oyHoi (GopmMbl 00yueHus npecTaBiieHa B Tadauie 8.1.

Tabmuna 8.1
Ne Buner MeporipusTiii B paMkax TEKyIIero KOHTPOIs Komnuecrso
n/n OaJIoB
1 2 3
1 Tekyias aTTecTanus
1.1 Cnaua abopatopHbiX padboT mo pazaenam 1,2,3 7
1.2 [TuceMeHHBIN ompoc 1o pasznenam 1-3 AUCIUITUHBI 15
HNTOT'O 3a nepByIo TEKYyIIyIO aTTECTAIUIO 22
2 TeKylas arTecTalus
2.1 Cnaua 1abopaTopHbIX padoT 1o paszaenam 4-6 18
2.2 [TuceMeHHBIN ompoc 1o pasnenam 4-6 TUCIUIITUHBI 10
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 28
3 Texymias arrecranus
3.1 Cnaua 1abopaTopHbIX padoT 1o paszaenam 7-8 10
3.2 [Tpe3eHTanms qoKmana 10
3.3 [TucpbMeHHBIN OMpOC MO pa3aeny 7-8 TUCIIHITITIHBI 30
NTOI'O 3a TpeThlo TEKYILIYIO aTTECTALINIO 50
BCEI'O 100




9 VYuyeOHO-MeTOAUYECKOE U HHPOPMAINIMOHHOE 00ecTieyeHne T CIUTITHHBI

9.1.
9.2.

CHUCTCMBI

9BC «IPRbooksy;

['yOxuHa,

OBC «IpocnexT»;

OBC «M3nmarenncrBa Jlanby;

ObC «37eKTpOHHOI0 U3/1aTEJIbCTBA IOPAﬁT>>;
CoOcrBennas noaHotekcroBas 6aza (I1bJ1) BUK TUY;
Hayunas snekrponnast 6uonuoreka «ELIBRARY.RUy;

OBbC «KOHCYJIBTAaHT CTYIEHTY,

[Tepeuyens pexomeHayeMOM TUTEPATYPHI TipeAcTaBieH B [Ipunoxenun 2.
CoBpemenHble TpodeccuoHaIbHbIe 0a3bl JAHHBIX W WH(GOPMAIMOHHBIE CIIPAaBOYHBIC

Hayuno-texauveckas Oubmmoreka ®I'BOY BO PI'Y Hedtn m raza mmenn M.M.

Hayuno-texauueckas 6udimorexka ®I'60Y BITIO YIHTY (r. Ya);
Hayuno-rexuuueckas oubnuorexka ®I'bOY BIIO VI'TVY (r. Yxra);

9.3. JluneH3noHHOE W CBOOOJHO paclpocTpaHseMoe IporpaMMHoe obecriedeHue, B T.U.

OTCUYCCTBCHHOI'O HpOI/ISBOI[CTBaZ
1. Microsoft Office Professional Plus;
2. Microsoft Windows;

10 MaTepuajbHO-TeXHHYECKOE o0ecneYyeHne THCIIUTITHHbI

Ilomemenus ans IMPOBEACHUA BCCX BHUIOB pa6OTLI, NMpEeaAYCMOTPCHHBIX y‘Ie6HBIM IIJIaHOM,
YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMLIM 060py,HOBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06y‘IeHI/IH.

Tabmuna 10.1

O0ecne4eHHOCTh MATePHATBHO-TeXHUYEeCKUX yeaoBui peanusanun OIIOII BO

n/n

HaumenoBanue y4eGHBIX Mpej-
METOB, KYpCOB, JUCLIUIUINH
(Momysteit), NpaKTHKU, HHBIX

BUZIOB Y4€OHOH eSATEIBHOCTH,
[PEIYCMOTPECHHBIX yIEOHBIM

IJIaHOM 00pa30BaTeNLHON TPO-

rpaMMel

HaumeHoBaHME NOMEIIEHUI IS IPOBEJIE-
HUS BCEX BUIOB Y4eOHOH JIeSTEIBHOCTH,
HpEeNyCMOTPEHHOM YUeOHBIM [LIAHOM, B TOM
YKCJIe TIOMEILEHHS I CAMOCTOSTENLHON
paboTEl, ¢ yKa3aHUEM MEPEYHS OCHOBHOI'O
000pyoBaHusl, yueOHO-HATJISAHBIX TOCO-
ouit

Anpec (MECTOMOIOKEHNUE ) TTOMETIIEHHI
JUTS IPOBEJICHUS BCEX BUIIOB YUEOHOM
JIeSITebHOCTH, TIPETyCMOTPEHHOM
y4eOHBIM IIAHOM (B CIIy4ae peann3aluu
00pa3oBaTeIbHON MPOrPaMMEI B CeTe-
BOH (popMe JOIOIHUTEIBHO YKa3bIBACT-
csl HANMEHOBAaHUE OPTaHU3alnH, C KOTO-
PO 3aKJIIOYEH JOTOBOP)

I'mapoMamHEl 1 KOMIIPECCOPHI

JIeKIIMOHHBIE 3aHATHS:

VYueGHast ayquTOpHUs ISl TPOBEACHHUS 3aHATHH
JIEKIIMOHHOTO THIIA; TPYNIOBLIX U UHIUBUIY-
AJBbHBIX KOHCYJIBTAINI; TEKYILEro KOHTPOJIS U
IPOMEXYTOUHOH aTrTectanuu, Ne217, Yuebnas
MeOelb: CTOJIBI, CTYNbSI, JOCKA ayIUTOpHAsI.
KommnbioTep B KOMIIIEKTe — 1 MIT., TPOEKTOP —
1 mwrT., 5kpan — 1 .

625039, Tromenckas o6nacts, I. TroMeHb,
yi1. MenbHuKaiiTe, 72

JlaGopaTopHbIe 3aHATHS:

VYueGHast ayquTOpuUs ISl TPOBEACHHUS 3aHATHH
CEeMUHApCKOro THIIA (1a00paTOpHbIE 3aHATHU);
I'PYIIOBBIX U HHANBUAYAJIbHBIX KOHCYJIbTA-
LI1i1; TEKYILEro KOHTPOJIS U IPOMEXKYTOUHON
arrecranud, Nel03, YueOHas mabopatopust
«'mapaBnMYecKre MalIMHBI 1 KOMIIPECCOPBD)
YueOnast MmeOenb: Y4eOHbIC CTOIBI, CTYIbS,
Jocka aynuTopHas. KoMnbloTep B KOMILIEKTE
— 1 wr.

Cremnax - 4 wT., mkad apxuBHbIi - 1 mr.,

625027, Tromenckas o6nacts, I. TroMeHb,
ya. 50 net Oxtsa6ps, 1.38
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TeNeBU30p - 1 WIT., CTEH] ISl UCTIBITAHUS
HEHTPOOEKHBIX HACOCOB C PA3TMYHBIMH CXE-
MaMH COeIUHEHHUs - | IUT.; CTeHH AT TUA-
PaBIMYECKUX UCHBITAHUM - | IUT.; CTEHA AMA
UCIIBITAHHS KOMIIPECCOPOB - | IIT.;CTeHN
MEXaHHMYECKOTO PETYJINPOBAHUS YPOBHS JKHUI-
KOCTH - | IIT.;- CTCHJ peryIUpOBaHUS YPOB-
HSI XKMIKOCTH C THEBMATHYe-CKUM KOMaH/IHBIM
yIpaBleHueM - 1 IIT.;- CTEH AJIsl UCTIBITAHUS
cryneneit OIIH - 1 mit.;- cTeHa ais ucnsiTa-
HHS TPEXLUMIHHAPOBOTO ILTYH>KEPHOTO Hacoca
HpoCTOro AeifcTBus - 1 IIT.;- CTEHN IS UC-
IBITAaHKS IBYXIMIMHAPOBOTO MOPIIHEBOTO
Hacoca JABYXCTOPOHHEro JeHcTBus - 1 IUT.;-
CTEH]I JUISl COBMECTHOH pabOoTHI IEHTPOOEK-
HBIX HACOCOB - | IIT.; CTEHJ JUISl HCIIBITaHUH
THAPONPUBOAA - 1 IIT.;- CTEH MO ompesene-
HHIO MOIITHOCTH LIEHTPOOEKHOr0 Hacoca mpu
MOMOIII MOTOP BECOB - | IIT.;- CTEH] IS
WCTIBITAaHUK IMHOEpHOTO KoMIipeccopa - 1
IIT.;
- HeHTPOOEXKHBII Hacoc - | 1IT.; - OypoBoi
HOPIIHEBOI Hacoc - 1 IIT.; - MITyH)KepHBII
Hacoc - DnekTponacoc Y JIHS-4-1600 BII05
10000 - 1 mi.;- ycTaHOBKa ciiecapHas - 1
wrt.; Hatypasie o6pa3usl obopynoBanus - 1
mr.: - Hacoc LIH61T" - 1 mT.;- Hacoc BuXpe-
BOM KOHCONBHBIN - 1 1mT.; - Hacoc P3-30 (po-
TOPHBIH 3y04aTeIil) - 1 MmT.; - HEHTPOOESIKHBII
Hacoc 2KIII - 1 mT.; - Ky/lauKkoBBIi Hacoc
2KII - 1 mr.;

- KyJIa4KOBBII HACOC MIECTUIIMINHAPOBEIN - 1
IIT.; - KPUBOIINITHO- IIATYHHBIH JO3UPOBOY-
HbI Hacoc JIM - 1 WT.; - IIacTUHYATHIN
Haco - | mT.c; - akcHanbHbBIN POTOPHBIN
HAcOC ¢ HAKJIOHHBIM OJIOKOM - | IIT.; - aKcH-
aJbHBIN POTOPHBINM MOPIIHEBOI HAacOC ¢
HAKJIOHHBIM JJUCKOM - | INT.; - IIecTepeHHbIH
Hacoc - | INT.; - KOMITIEKT pabouux KoJiec
HEHTPOOEIKHBIX HACOCOB PA3HBIX PAa3MEPOB -

1 wt.; - 3nemMeHTsl TypOoOypa - 1 wT.; -
Hanpasnstomue anmaparsl JLH, [THC - 1
IIT.; - HEHTPOOEKHOE BUXpEBOE Koeco - 1
IIT.; - KJIAMaHBI ¥ CE/IJIa TIOPIITHEBBIX HACOCOB -
1 wT.; - BUHT ¢ 000KMOIi BUHTOBOT'O Hacoca
Myano - 1 mr.; - CUI0BOM T'MAPOLMINHID -

1 mIT.; - BAHTOBOWM 3a00MHBIH ABUraTeNb - 1
IIT.; - POTOP LEHTPOOEIKHOTO HAcoca ABYX-
CTOPOHHETO JACUCTBUS - | IIT.; - CKBaXKMHHBIN
Hacoc s Boasl DLH - 1 mit.; - mopmieHs co
mrokamu - 1 mrt.; - Hacoc L[HM (oxHOCEK-
OUOHHEIH) - 1 mT.; - 6JI0K pacpenenuTeneit
YEeTHIPEXINHEHHBIX IBYXITO3UIHOHHBIX - 1
IIT.; - PACIIPEACIUTEIb C IEKTPOMATrHUTHBIM
yIOpaBleHHeM - | IT.; - pacnpenenuTensb ¢
TUAPABINYECKUM YIIPaBIeHUEM - 1 INT.; -

TypOuHbI Typ60Oypa - 1 mmT.

[IpakTHueckue 3aHATHS:

Y4eOHast ayAuTOpHs sl IPOBENICHUS 3aHITHI
CEeMHUHAPCKOTO THIIA (IPAKTHYECKHE 3aHATHS);
TPYIIOBBIX H HHIUBHIYaIbHBIX KOHCYIbTA-
IMH; TEKYIET0 KOHTPOJISI U TPOMEKYTOUHOM
arrecraiuu, Ne217, YueOHnas Mebenb: CTOMLL,
CTYJbSl, JOCKA ayAUTOPHAsl.

KommnbroTep B KOMILIEKTe — | MIT., MPOSKTOP —
1 wrt., 5kpan — 1 .

625039, Tromenckas o6nacts, . TroMeHb,
yi1. MenbHukaiire, 72
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[Tpunoxenue 1

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIIETCHIIMA U KPUTEPUH UX OHCHUBAHUSA

JucnumimHa ['mapoMamHbl 1 KOMIIPECCOPHI
Kon, crermansaocts 21.05.06 HedrerazoBble TEXHHUKA M TEXHOJIOTMH
Hanpasnennoctb
TexHosorus OypeHust HEPTSIHBIX U TA30BBIX CKBAKHIH

Pa3pa60TKa U DKCILTyaTalus HGQ)THHHX H ra30BbIX MCCTOpO)K,I[eHI/Iﬁ

MarucTtpanbHble TpyOOIpoBOAbI U ra3oHeTEXpaHUINIIA
MamuHbl 1 000py0BaHHE HE(PTEra30BbIX POMBICIIOB

KOI[ 1 HAMMCHOBAHHUC

Kon Kputepuu oneHuBaHus pe3ynbTaToOB 00yUeHUS
pe3ynbTata o0ydeHus 1o
KOMITCTEHIINN
JVCIUTUINHE 1-2 3 4 5
1 2 3 4 5 6
3naer METOIK He 3naer meroauky JleMOHCTpHpYeT OTAENbHBIE JleMoHCTpHpYeT nocTtaTouHble | JleMOHCTpUpyeT
Y| nocranosky 3azaun u ee 3HAHMS 110 METOANKE 3HAHMS 110 METO/INKE HCUEPIIBIBAIOIIIE 3HAHUS 110
MOCTAaHOBKM 33la4l U ee
OCHOBHBIE COCTABJISFOIIIHE TIOCTaHOBKH 3a/1a4H U €€ TIOCTaHOBKH 3a/1a4H U €€ METO/IMKE ITOCTAHOBKH 331241
OCHOBHBIE  COCTaBIISIOIIHE
31) OCHOBHBIM COCTaBIISIFOLIIM OCHOBHBIM COCTaBIISIFOLIIM 1 €€ OCHOBHBIM
COCTABJISIOLINM
VK-1. Criocoben YMeeT HaXOOUTh U YMeeT HaXOOUTh U
Ymeer HaXOJIUTh u | He ymeer Haxoquth u
OCYILECTBIISATh KPUTHYECKH aHAIM3UPOBATh KPUTHYECKH aHAIM3UPOBATh B coBepiieHcTBe ymeeT
. KPUTHUYECKH aHaJM3UPOBaTh | KPUTHYECKH aHAIN3UPOBATh
KPUTHYECKUit uH(bOpMaLHIO 0 uHdopmanuio o HaxXOAMTh U KPUTHIECKU
HHPOPMALIHIO o | uH(popMaIHIO O . .
aHaIN3 . . KOHCTPYKIIHUSX, YCTPOHCTBE KOHCTPYKIIHUSX, YCTPOHCTBE aHaIM3UPOBATh HMHPOPMALIHIO
KOHCTPYKLUSIX, YCTPOWCTBE | KOHCTPYKLUSIX, YCTPOHCTBE .
npoOIeMHBIX THJIPABIMYECKUX MAIIUH U THJIPABIMYECKUX MAIIUH U 0 KOHCTPYKIUSIX, yCTPOUCTBE
N THIPABIMYECKUX MAIIMH M | THAPABIMYECKUX MAIIHH U
cUTyauui Ha KOMIIPECCOPOB, KOMIIPECCOPOB, THJPABIMYECKUX MAIIUH U
KOMITPECCOPOB, KOMITPECCOPOB,
OCHOBE HCIIONIb3yEMBIX B HCIIONIb3yEMBIX B KOMIIPECCOPOB,
HCTIOJIb3YEMBbIX B | HCIIOJB3YEMBIX B
CHCTEMHOTO TEXHOJIOTHYECKHX MPOLEccaX | TEXHOJOTMYECKHX MPOIECccax | HCIOJIb3YeMbIX B
TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX
noJaxo/a, OypeHus, IIpU CTPOUTENILCTBE | OYpEHHMs, IPH CTPOUTENILCTBE | TEXHOJIOTHUECKHX IIPOLeccax
npoueccax OypeHMs, IpH | Ipoueccax OypeHus, npu
BbIpa0baTHIBATh CKBaKHH, J100BIYE, CKBaKHH, 100BIYE, OypeHusi, IpU CTPOUTEIILCTBE
CTPOUTENBCTBE  CKBAXXUH, | CTPOUTENBCTBE CKBaXKHUH,
CTpaTeruio MIOJITOTOBKE M TPAHCIIOPTE MIOJITOTOBKE M TPAHCIIOPTE CKB&)KHUH, 100BIYE,
. N Jn00bIYe,  TMOATOTOBKE M | JOOBIYE, TOATOTOBKE U
JeUcTBUN YIIIEBOJJOPOJIOB, U YIJIEBOJJOPOJIOB, U MOATOTOBKE M TPAHCIOPTE
TPaHCIIOPTE YIJICBOIOPOAOB, | TPAHCIOPTE YII€BOIOPOIOB,
paccMmarpuBarh BO3MOXKHBIE paccMmarpuBarh BO3MOXKHBIE YIIIEBOJJOPOJIOB, U
u paccMmarpuBaTh | U paccMaTpuBaTh
BapUaHTHI 10 PEIICHUIO BapUaHTHI 110 PEIICHUIO paccMarpuBaTh BOSMOKHBIE
BO3MOJXKHBIE BAapHaHTBl IO | BO3MOJKHBIC BAPHUAHTHI 110 . o
o . MIOCTABIICHHOH 3a7a4H, MIOCTABIICHHOH 3a7adH, BapHAHTBHI 10 PEIICHUIO
PELICHUIO MOCTABIICHHOH | PELICHUIO MOCTABICHHOMN

3agaun (Y1)

3a7a4n

JOOITyCKasd 3HAYUTCIbHBIC
HETOYHOCTHU U MOTPCINHOCTHU

JOITyCKasd HE3HAYUTCIIBHBIC
HCTOYHOCTH

TMOCTaBJICHHOM 3a/1a9H




KO}:{ 1 HAMMCHOBAHUC

Kon Kpurepun onieHHBaHMs pe3yabTaTOB 00yUeHHS
pe3ynbpTata 00y4IeHHs 10
KOMITETEHIINN
JVCIHTUINHE 1-2 3 4 5
1 2 3 4 5 6
Xopoulo BiaxeeT
Bnaneer HEOOXOINMBIMHA Bianeetr HE0OXOAUMBIMHA B coBepiieHcTBe Biageer
He B1ageeT HEOOXOAUMBIMU HEOOXOANMBIMHI METOIaMH
MeTomaMH  (OPMHPOBAHUS MeTogaMu (OPMHUPOBAHUSL HE0O0XOIUMBIMU METOIaMH
. MeToaMH ()OPMHUPOBAHUS . (hopMupoBaHUs COOCTBEHHBIX
COOCTBEHHBIX CYXICHHHA U . COOCTBEHHBIX CYKICHUHN H . . (hopMupoBaHUs COOCTBEHHBIX
. ., | COOCTBEHHBIX CY)KICHUH 1 . . CY)KICHHH U OLICHKOH . .
OLICHKOH MOCIIEACTBUN . N OLICHKO MOCIEACTBUH . CYXXJCHUH U OLICHKON
., | OIIEHKOW MOCIeICTBUI N MOCIIECTBHH BO3MOKHBIX N
BO3MO>KHBIX peneHuit . BO3MOJXKHBIX PEIICHHUH 3a/1a9i . TIOCIIEACTBUH BO3MOKHBIX
BO3MOJXKHBIX PEIICHUN peleHuit 3a1a4n npu .
3agaur IMpHu OKCIUTyaTallunu IpH 3KCILTyaTaluu PEeUICHUH 3aJa4u IIpU
3aJa4uu Ipu SKCITyaTallun OKCILTyaTaluu
TUAPABINYCCKUX MalluH U TUAPABJINYCCKUX MAIlIUH U OKCILTyaTalluu
TUApaBINYCCKHUX MAllIUH U TUAPABJINYCCKUX MAIlIUH U
KOMITPECCOPOB, KOMITPECCOPOB, THIPABJINYECKUX MAIIUH U
KOMITPECCOPOB, KOMITPECCOPOB,
HCIIOJIb3YEMbIX B HCTIOJIb3YCMBIX B KOMITPECCOPOB,
HCIOJIb3YEMbIX B HCIIOJIb3YCMBIX B
TCXHOJIOTHYCCKHUX TCXHOJIOTHUYCCKUX MTpoHeccax HCIIOJIb3YEMbBIX B
TEXHOJIOTUUECKHX TEXHOJIOTHYECKHX MpoLeccax
npoueccax OypeHHs, IpH OypeHusi, IIpu CTPOUTEIHCTBE TEXHOJIOTHYECKHX IIPOIIECCcax
npoueccax OypeHus, npu OypeHusi, IIpu CTPOUTEIHCTBE
CTPOUTENBCTBE  CKBAXKHUH, CKBaKHH, 100BIYE, OypeHusi, IpU CTPOUTEIHCTBE
CTPOUTENBCTBE CKBAKHUH, CKBaKHH, 100BIUE,
Jo0bIue,  MOATOTOBKE U TIOJTOTOBKE M TPAHCIIOPTE CKBa)KHH, 100BIYE,
J00bIYe, MOATOTOBKE U TIOJTOTOBKE M TPAHCIIOPTE
TPaHCIIOPTE YTIIEBOJOPOIOB YTJIEBOJIOPOJIOB, TOMTyCKas MOJTOTOBKE M TPAHCIIOPTE
TPaHCIIOPTE YTIIEBOAOPO/IOB YTJIEBOJIOPOJIOB, IOITyCKast
(B1) psa omubdoK YTIEBOIOPOIOB
HE3HAYHUTEJIbHbIC OTHOKH
OIIK-5. 3Haer TexHojoruio | He 3HaeT TexHomoruso JleMOHCTpHpYeT OTAENbHbIE JleMoHCTpHpYeT NOCTaTOYHbIe | JleMOHCTpUpyeT
Criocoben IMPpOBEACHUA THUIIOBBIX IMPOBEACHUSA TUITIOBBIX 3HAHUA 110 TCXHOJIOTUHU 3HAHUA 110 TEXHOJOTUHN HCUCPIBIBAIOIINE 3HAHUSA 110
HaXoJuTh U OKCIICPUMEHTOB Ha OKCIICPUMEHTOB Ha MpOBEACHUS TUITOBBIX MpOBEACHUS TUITOBBIX TCXHOJIOTUU IPOBECACHUA
Hepepa6aTBIBaTb CTaHIapTHOM CTaHJapTHOM OKCIICPUMEHTOB Ha OKCIICPUMEHTOB Ha THUIIOBBIX OKCIICPUMEHTOB Ha
nHpopmamio, 000pyIOBaHUH B | 06opyn0oBaHUH B CTaH/apTHOM 000PYI0BaHUH CTaH/apTHOM 000PYI0BaHUH CTaHIApTHOM 000PYAOBaHUU
Tpebyemyto s | nabopaTopun U Ha | abopaTropuu U Ha B J1abOpaTOpUH U HA B J1abOpaTOpUH U HA B Ta0OpaTOpUH U HA
MIPUHSATHUS npousBojcTBe (32) MIPOU3BOJICTBE MIPOU3BOJICTBE MIPOU3BOJICTBE TIPOU3BOJICTBE
pelieHuil B YMeeT caMOCTOSITENIEHO YMeeT caMOCTOSITENIEHO
YmMmeer camocrosaTesbHO | He ymeer camocTosITenbHO
HayY4HBIX HCKaTh, aHAJM3UPOBATh U HCKaTh, aHAJM3UPOBATh U B coBepmieHcTBE yMeeT
WCKaTh, AaHAJIU3UPOBATh M | UCKATh, aHAJIM3UPOBATH U
HCCIIEIOBAHUSX 0TOMpaTh HEOOXOAUMYIO 0TOMpaTh HEOOXOAUMYIO CaMOCTOSITEIILHO UCKATh,
. | orOupatb HEOOXOAMMYIO | OTOMpPATh HEOOXOAUMYIO
B NPaKTHUECKOH | FS— i opMAIIIO nHpopManuio, nHpopManuio, aHAIM3UPOBATH U OTOUPATH
TEXHUYECKOU p ’ p ’ OpraHHU30BHIBATH, OpraHH30BHIBATH, HEo0X0ANMYI0 HH(OPMALHIO,
OPTraHU30BHIBATH, OpPraHU30BBIBATE,
JIeSITEIbHOCTH, IIpeoOpa3oBbIBATh, COXPAHATH | MPeoOpa3oBHIBATh, COXPAHATh | OPraHW30BHIBATH,
peoOpa3oBhIBATh, peoOpa3oBhIBATh,
MIPOBOJIUTH U TIepeiaBaTh ee, UCIOoIb3Ys U TIepeiaBaTh €€, UCIOIb3Ys IpeoOpa3oBbIBATh, COXPAHSITH
o COXpaHsTh U MepeaaBaTh ee, | COXPaHATh U MepeaBaTh ee,
MATeHTHBIH uMeroneecs 000pynoBaHue, umerolieecst 000pyoBaHue, U [iepe/iaBaTh €e, UCIONb3YsI
UCTIONB3Ys HMeEIOLIeeCs | MCIOJb3Ysl UMEIOIIeecs
aHau3 u pUOOPBI U MaTepUATBI, pUOOPBI U MaTepUAIBI, uMeroleecs 000pyI0BaHHe,
obopynoBanue, mpubOpsl U | o0opyHdoBaHUE, IPUOOPHI U
Tparchep JIOITyCKasl 3HAYUTEIIbHbIE JIOITyCKasl HE3HAYUTEIIbHBIC puOOPHI U MaTEPHAIIBI
. marepuais (Y2) MaTepHaJIbI
TEXHOJIOTHH HETOYHOCTH M IIOTPEIIHOCTH HETOYHOCTH
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KO}:{ 1 HAMMCHOBAHUC

Kon Kputepuu onieHUBaHUS PE3yIBTATOB O0yUYCHHS
pe3ynbpTata 00y4IeHHs 10
KOMIIETEHIINHA
IHACIUIIIINHE 1-2 3 4 5
1 2 3 4 5 6
Bmaneer HaBBIKAMH Braneer HaBeIKaMu
He Bnageet HaBeIKaMu Xopouio BiaaeeT HaBbIKAMU B coBepiieHcTBe Biageer
pa3paboTku pa3pabOTKN HHHOBAIIMOHHBIX
pa3paboTku pa3pabOTKN MHHOBAIIMOHHBIX | HAaBBIKAMH Pa3pabOTKH
MHHOBALIMOHHBIX ITOIXO0I0B MTOJIX0/I0B B KOHKPETHBIX
B KOHKDETHBIX TeXHOTOIHSX MHHOBALMOHHBIX MOIX010B TEXHOMOTHSIX, TOTYCKast MTOJIX0O/I0B B KOHKPETHBIX MHHOBAIIHOHHBIX IIOJIX0/0B B
P B KOHKPETHBIX TEXHOJIOTHIX > 4 TEXHOJIOTHAX KOHKPETHBIX TEXHOJIOTHIX
(B2) 3HAYHUTEIbHBIC OMITMOKH
E€MOHCTPHUPYET OTICIbHBIC HdemoHCTpHpyeT noctaToynble | JleMoHCTpupyer
3HaeT npuHIune | He 3HaeT mpuHIMIIGL A
- (1)0 MlHOHHO PHHL - (1’0 MaHEOH:O 3HaHUA NPUHIUIIOB 3HaHUA NPUHIUIIOB HCYCPNBIBAOIINAC 3HAHUS
KOMMpHI/IKaHI/IOHHLIX KOMMpHI/IKaHI/IOHHLIX UH(POPMAIIMOHHO- UH(POPMAIIMOHHO- MPUHITUIIOB HHPOPMAIIMOHHO-
TeXHO}J/'IOFI/Iﬁ U OCHOBHBIC TeXHO}JIIOFI/Iﬁ U OCHOBHELC KOMMYHHUKAITHOHHBIX KOMMYHHUKAITHOHHBIX KOMMYHHUKAITHOHHBIX
OIK-7 TreGOBAHMS TPeGOBAHMS TEXHOJIOTHH U OCHOBHBIX TEXHOJIOTHH U OCHOBHBIX TEXHOJIOTHH U OCHOBHBIX
Crioco Ge.H HII){ (hopMALIHOHHO HII){ (opMALHOHHO TpeboBaHUI TpeboBaHU TpeboBaHM
6 6 UHPOPMAIIMOHHOH HHPOPMAIIMOHHOH HH(pOPMAIIMOHHOH
OlICHUBATh ezonacHocTH (33) €30I1aCHOCTH
0€301IIaCHOCTH 0€30IIaCHOCTH 0€30I1aCHOCTH
€3yJIbTAThI
pesy YMeert peniaTh CTaHIAPTHBIC
Hay4HO- VYmeer pemath | He ymeeT pemaTh sa @M PO eCCHOHATHHOM YMeert peniaTh CTaHIAPTHBIC B coBepmreHcTBE y™mMeeT
TEXHUYECKUX CTaHIIapPTHEIC 3a/laud | CTAaHAApPTHEIC 3a1a4H ,I[e?[TeJ'IbHIZ)CTI/I 2 OCHOBE 3a/1a4u Mpo¢eCCHOHAIEHOM pemiaTs CTaHgapTHHIC 3a0a9d
pa3paboToK, po¢eCCHOHATEHOM po¢eCCHOHATEHOM HH(OPMALHOHHOF 1 JETEILHOCTH Ha OCHOBE pohecCHOHANTBHOM
HAyYHBIX JIeITEILHOCTH HAa OCHOBE | JEATEIHLHOCTH HAa OCHOBE o 6J‘II/II)01“ adbreckoii WHPOPMAITMOHHON U eI TEILHOCTH Ha OCHOBE
HCCJICIOBAaHUHN U | HH(POPMAIIMOHHOMN H | “HGOPMAIIMOHHON H nommorpapuIecKon HHGOPMAIIMOHHON K
KYJIBT IE)I C IpUMEHEHHEM 6116
000CHOBBIBATH 6ubnuorpadudeckoit oubHorpaduueckoit CZB eZ/II;HHLprTeXHonomﬁ u KYJIbTYPBI C MPUMEHEHUEM oubnuorpadpuveckoit
COOCTBEHHBIH KyJIbTYpPhl C TPUMEHEHHEM | KyJbTYPHI C IPUMEHEHHEM T e]gOBaHI/Iﬁ COBPEMEHHBIX TEXHOJIOTHIA U KYJIbTYPBI C IPUMEHEHUEM
BBIOOD, COBPEMEHHBIX TEXHOJOTHHM | COBPEMEHHBIX TEXHOJIOTUN HI:I (bopMAIEOHHOM TpeboBaHMIA COBPEMEHHBIX TEXHOJIOTUH U
CUCTeMaTu3upysd | U TpeboBaHuii | 1 TpeObOBaHMIA 6e30HIZlCHOCTH oyCKas WHPOPMAITMOHHOM TpeOOBaHMIA
u 0000111351 HH(POPMAIIMOHHON HHPOPMAIIMOHHON 3HaqHTeHLHHe’ HeTO}iIHOCTI/I " 0e30macHOCTH, AOImycKast WH(POPMAITMOHHOM
JIOCTIKEHUS B 6ezonacuoctu (Y3) Oe3omacHOCTH HE3HAYUTEJIbHbIE HETOYHOCTH | 0€30TMacHOCTH
MOTPEIIHOCTH
obactu
Bmaneer HaBBIKAMH
(huzmyeckux
POIECCOB peLieHust CTaHJapPTHBIX
rOpHOro H 3amau  npodeccuonanpHOl | He BnameeT HaBBIKaMU BllajieeT 0cyILecTBIeH NS Xopouio BiaieeT HaBbIKaMH B coBepieHcTBe Biajaeer
HefTerasoBoro JIeITeJIbHOCTY Ha OCHOBE | OCYILIECTBICHUS TeXHI/I‘IeCKO};O KOHTDOSL OCYULIECTBIICHUS HABBIKAMH OCYIICCTBICHUS
R S— COBPEMEHHBIX TEXHUYECKOTO0 KOHTPOJIS COCTOSHIS I P TEXHUYECKOT0 KOHTPOJIA TEXHUYECKOT0 KOHTPOJIS
’ MH(}OPMAIIMOHHBIX COCTOSIHHS U COCTOSIHUS U COCTOSIHUSA U

TEXHOJOTUH M € Yy4eTOM
TpeOOBaHMIA
MH(OPMATTHOHHOM
6ezonacuoctH (B3)

paboToCcIocOOHOCTH
OypoBOTO 000pYIOBaHUS

paboTOCTIOCOOHOCTH
OypoBOTO 000PYyIOBaHUS

paboTOCTIOCOOHOCTH
OypoBOT0 000pYyIOBaHUS

paboTOCTIOCOOHOCTH
OypoBoOTro 000pyIOBaHUS
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KAPTA

00ecre4eHHOCTH TUCHUIIJIMHBI Y4e0HOH M Y4eOHO-MeTOoUYeCKOi JTUTepaTypoil

JucnumimHa ['mapoMaiHbl 1 KOMIIPECCOPHI

Kon, crermansaocts 21.05.06 HedrerazoBble TEXHHUKA M TEXHOJIOTMH
HamnpaBnenHocTh

TexHosorus OypeHust HEPTSIHBIX U TA30BBIX CKBAKHH

Pa3paboTka u skcruTyaTaius HeTSHBIX U Fa30BBIX MECTOPOXKICHUN
MarucrtpaiibHble TpyOOIpOBOIbl U Fa30HEPTEXPAHUIIUILA

Marmnsl 1 060py0BaHK€e He()TEra3oBbIX MPOMBICIOB

[Ipunoxenue 2

KonTtunrent O06ecreueHHOCTh Hanuuue
Komugectso
Ne | Ha3panue yue6HOTO, y4eOHO-METOANYIECKOTO U3JaHUs, aBTOP, U3AaTEILCTBO, BU U3JaHHUS, 00y4aroIuXCs, o0y4aroImuxcst 3JEKTPOHHOTO
n/n roJ U3IaHus 3K3el\g§§p03 i HCTIOJIB3YIOIIUX nuteparypolt, | Bapuanta B ObC
YKa3aHHYIO JINTEPATYPY % (+-)
I'mapaBimka, THAPOMAIIMHBI U THIPOIHEBMONIPHUBOJ [DNEKTpOHHBIN pecypc] : ydeOHOe
1 | mocobue / T. B. Aprembena [u ap.] ; pea. C. I1. Crecun. - 4-¢ u3sf., crep. - DIEKTPOH. 17 30 100 -
TeKCTOBBIE AaH. - M. : Akagemus, 2008. 335¢.
JBuauH, AHaToNMuii AJleKCeeBUY.
TumoBsle IEHTPOOCKHBIE HACOCH! B HE()TSHOW MPOMBINUICHHOCTH : ydeOHOE TIOcOOHe st
o | CTYIEHTOB BY3OB, oOyuaromuxcs mo creruanbHocTr 130602 "Mariuebl 41 000pya0BaHHE 47473P 30 100 +
He(pTSHBIX M Ta30BBIX IPOMBICIIOB" HAalpaBleHUs] MOJArOTOBKH crenuaniuctoB 130600
"O6opynoBaHue u arperaTbl Hedrerazoporo npoussoactsa’ / A. A. JIsunun, A. A. besyc ;
TroM'HT'Y. - Tromens :TroM[HI'Y, 2010. - 232 c.
3 Hacocs! n komnpeccops! [Teker] : kype nexnuii : yueOHoe rnocobue / B. B. Conosbes, 1. T 5p 30 100 +

CenmBanos ; YI'TVY. - ¥xra: YI'TY, 2011. - 66 ¢ http://lib.ugtu.net/book/16062.
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