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1 Iean u 3a7a491 0CBOEHUS JUCHUIIIUHBI

Llens aucuUIUIMHBL (HOPMUPOBAHHE CHUCTEMBI 3HAHWH O KOHCTPYKTUBHBIX OCOOCHHOCTSIX,
YCTPOMCTBE THAPABIMYECKMX MAIIMH W KOMIIPECCOPOB, IIPAaKTUYECKMX HABBIKOB  HX
IIPOCKTUPOBAHMS, pacyeTa U KOHCTPYUPOBAHUS.

3ama4yu TUCHUIUIUHEIL.

HayuuTh BBITyCKHUKA:

- cOopMHUPOBATh CUCTEMY 3HAHHUI O KOHCTPYKLMSIX, YCTPOICTBE IMAPABIMYECKUX MAIIUH U
KOMIIPECCOPOB, HCIOJIb3YEMBIX B TEXHOJIOIMUECKHUX IIpoIeccax OYypeHMsl, NpPU CTPOUTEILCTBE
CKBa)XXHH, J100bI4€, MOATOTOBKE M TPAHCIIOPTE YIJIEBOJIOPOJIOB;

- OBJIaJIETh METOJAMU TPOEKTUPOBAHUSA, KOHCTPYHUPOBAHMS, THUJIPABIUYECKUX U
MPOYHOCTHBIX PACU€TOB IMAPABINYECKUX MAIUH U KOMIIPECCOPOB.

2 MecTto qucuumiimHbl B crpykrype OIIOITI BO

JlucuuiuinHa  OTHOCHUTCSL K  JAMCUUIUIMHAM — 4YacTH, (OPMHPYEMOH  y4acTHUKaMHU
00pa30BaTENIbHBIX OTHOIIEHUH y4e0HOTO IIaHa.

HGO6XO[[I/IMI)IMI/I YCJI0OBUAMHU IJId OCBOCHUA JUCHUIIIIMHBI ABJISAIOTCA:

3HaHUE:

- OCHOB BBICIICH MaTeMaTHKHN U (PU3UKHU, TIPUKITATHON MEXaHHUKH;

- METOJIMKH NPOBEJCHUS HKCIIEPUMEHTAIBHBIX pabOT, UCCIIEAOBAHUM U IPOEKTUPOBAHUS;

- Ha3HAYeHMs M MPHUHLUIIOB PabOThl MPOrpaMMHOr0 OOECNEYeHHUs, HCIOIb3yeMOro B
npopecCUOHATBLHONM  JESATEIbHOCTH, OCHOBHBIX  3TalOB  IPOMU3BOJACTBEHHOrO0  IMKJIA U
TEXHOJIOTHYECKOTO Tpollecca CTPOUTENbCTBA CKBAXKHUH, OCOOCHHOCTEH (DYHKIIMOHMPOBAHUS
OINPEAEIEHHBIX TEXHUYECKUX MTPOLIECCOB;

YMEHUS:

- HCIIOJIB30BAaTh KOMIIBIOTCPHBIC TCEXHOJIOTHU [JIA PCIICHUA HpO(i)@CCI/IOHaJ'IBHI)IX 3ajaa4,
M0JIb30BATHCS CpeICTBAaMU 00pabOTKH MHPOPMAIUY;

- IPUMCHATb MAaTCMATUYCCKHUC, (1)I/I3I/I‘~IGCKI/IC, METOABI TGOpGTI/I‘IGCKOI\/'I MEXaHUKU U )JeTaneﬁ
MaIlluH JUIsl pellieHHs TUIIOBBIX MpoQecCHOHaNbHbIX 3ajay;

- MPOBOJIUTH OLEHKY 3(P(EKTUBHOCTH CYIIECTBYIOLIETO TEXHOJIOTHYECKOTO 000pyA0BaHMS;
BJIaJICHUE:!

- HaBBIKAMHU UCII0JIb30BaTh MH()OPMAIIMOHHBIE TEXHOJIOTUY;

- CIIOCOOHOCTBIO DPa3padaThIBaTh TEXHUYECKHE IPEII0KEHUS 110 COBEPIICHCTBOBAHMIO
CYIIECTBYIOIIEH TEXHUKHU U TEXHOJIOTHUH;

- HaBBIKAMH 110 H3YUYCHUIO, YYACTHUIO B pa3pa60TI<e METOAUYECCKNX W HOPMAaTHBHBIX
JOKYMCEHTOB JJIs pCHICHUA ITOCTABJIICHHBIX 3aJ1a4.

Jns u3ydeHus IaHHOM JUCHMIUIMHBI HEOOXOAMMO YCBOEHHE CIEAYIOUIMX JAUCHUIUINH:
«Teopus MexaHU3MOB M MalIMH», «PU3HKa».

3Pe3yabTaThl 00y4eHus N0 AUCHUIINHE

[Tpouecc u3yueHus: AMCUUIIMHBI HAaNpaBiieH Ha (pOpMHUpOBaHHE CIEAYIONINX KOMIETEHIIHIA:



Tabmuma 3.1

Ko 1 HaumeHoBaHMe
KOMIICTCHIINN

Kon 1 HaumeHoBaHNE UHIMKATOPOB
JOCTHKEHHS KOMIIETEHIIUH

PesynpTaThl 00y4eHUs IO AUCIUILIHHE
(MoyIEO)

YK-1. Cnocoben
OCYIIECTBISITh
KPUTHYECKUI aHATIU3
MPOOJIEMHBIX CUTYyaITUI
Ha OCHOBE CHCTEMHOTO
1oAX0/a, BEIpa0baThIBaTh
CTpaTETUI0 JIEHCTBUN

VYK-1. 31 3nats

- METOJbl CUCTEMHOTO U KPHTUYECKOIO
aHaJm3a;

- METOIWKH pa3paboTKH CTpaTeruu
JCWCTBUIA JJIS BBIABICHHUS W PEIICHUS
MPOOJIEMHON CUTYaIHH

3HaeT METOANKY IOCTAHOBKH 3aIadll 1
ee ocHoBHBIe cocTapistomme (31.1)

VYK-1. V1 Ymets

- TPUMCHATH METONBI  CHCTEMHOTO
MOIX0Ma W  KPUTHUYECKOTO  aHaIm3a
MPOOJIEMHBIX CHTYaITUH;

- pa3pabaThiBaTh CTPATETHIO NIECHCTBHIA,
MPUHUMATH KOHKPETHBIC PEIICHUs TS e
peanm3anuu

YMeeT HaxoAMTb M KPUTHYECKU
aHaJIU3UPOBAThH UH(pOpMALIHIO 0
KOHCTPYKIIHSIX, YCTpOICTBE
TUIPABINYECKUX MalliH u
KOMIIPECCOPOB,  HUCIOJB3YEMBIX B

TEXHOJIOTHYECKUX IpoIeccax OypeHws,
IIPU CTPOUTENBCTBE CKBAKHH, TOOBIUE,
MOJITOTOBKE u TpaHCIIOpTE
VIJIEBOJOPOIOB, W  PaccMaTpUBATb
BO3MO)KHBIE BApPHAHTHl II0 PELICHUIO
noctaBJeHHoH 3anaun (31.1)

VK-1. Bl.Bnagers:

Bnameer HeE0OXOIMMBIMH METOIAMHU
(dhopMupoBaHUs COOCTBEHHBIX
CY)XIIEHUH W OIIEHKOM HOCIEeACTBUM

- METOHOJIOTHEH  CHCTEMHOTO M | BOSMOXHBIX pEIIeHHWH 3aJadd  MpH
KPUTHYECKOTO aHaIM3a MpPOOJIEMHBIX | SKCIUTyaTalldHl THOPABIMYCCKUAX
CHUTYaIuii; MalivH u KOMIIPECCOPOB,
- METOAMKAaM{ TOCTAHOBKH  II€JH, | UCTIOJB3YEMBIX B  TEXHOJIOTMYECKHX
OTpeNIeJICHHUs CITIOCOOOB ee JOCTHKEHUs, | Ipolieccax OypeHwus, pu
pa3pabOTKH CTpaTeruii eHCTBUI CTPOMTENILCTBE  CKB&XHH, J00BIYE,
MOATOTOBKE " TpaHcIopTe
yraesosopoJios (B1.1)
3HaeT  TEXHOJIOTHIO IPOBEICHUS
OIIK-5. 3.1 3HaTh BHYTPEHHIOIO JIOTMKY | THIIOBBIX JKCIIEPUMEHTOB Ha
HAYYIHOTO MTO3HAHUS, TEOPHIO | CTAaHJAPTHOM 000pyIOBaHUT B
HWH)XEHEPHOTO SKCIIEPUMEHTA nabopatopui W Ha TIPOU3BOJICTBE
OIIK-5. Criocoben P p (32 II; P P
HaXOHTh U -
OIIK-5.Y.1 Ymeth
nepepabaThIBaTh
- CaMOCTOSTEITEHO HCKATh,
uHbOpMaIHIo,
aHaJIU3UPOBaTh u oTOMpaTh
TpedyemMyo st YMeeT ~ caMOCTOSTENBHO  HCKaTh,
N HEOOXO0TUMYIO nH(pOpMAIHIO,
MPUHATHS PELICHUH B aHATU3UPOBATH u 0TOHpaTh
OpTaHN30BEIBATE, peoOpa3oBHIBATE,
HAYYHBIX HEOOXO0IUMYIO uHpopmario,
COXPAaHSATh U Iepe/iaBaTh €€, UCIONb3Ys
MCCJIEZIOBaHUAX U B OpraHM30BBIBaTh,  MPEOOPA30OBBIBATH,
. umMmeronieecs o0opynoBaHue, TpUuOOPsl U
MPaKTUIECKON MATEDHATLL: COXPAHSTh U MepeaaBaTh €€, HCIOIb3Ys
TEXHHYCCKOH P ’ uMeronieecs 000pyIoBaHUE, MPUOOPHI
- ONpeleNsiTh OCHOBHBIC HalpaBICHUs
JIESTENIHOCTH, u marepuainsl (¥Y2.1)

MIPOBOJIMUTD HATEHTHBIH
aHaym3 U Tpanchep

pa3BUTHUS MHHOBAIIMOHHBIX TEXHOJIOTHUH
B HE()TEra30BOU OTPACIIH,
-OIIEHUBATh MHHOBAIIMOHHBIC PUCKH

TEXHOJIOTUH
OIIK-5. B.1 Baanetb
Bnameer  HaBeIkamMu  pa3paboTKu
- HaBBIKAMU pa3paboTKu
WHHOBAIIHOHHBIX MOJIX0JIOB B
HWHHOBAI[MOHHBIX MOJIXOJIOB B
KOHKpETHBIX TexHoJorusax (B2.1)
KOHKPETHBIX TEXHOJIOTHSX
OIIK-7. Criocoben OIIK-7. 3.1 3natp 3HaeT TPUHIOUIBI HHPOPMANUOHHO-
OIICHUBATH PE3YyJIbTATHI | - TIPUHITATIBI HHGOPMAIMOHHO- | KOMMYHHUKAIIUOHHBIX ~TEXHOJIOTHH |
HAyYHO-TEXHUYECKUX | KOMMYHUKAITMOHHBIX TEXHOJIOTHH; OCHOBHBIC TpeOoBaHUS
pa3paboTOK, HAYIHBIX - TpeOoBaHU UHPOPMAITMOHHOH | HHPOPMAITOHHOH 0e30MmacHOCTH
HACCIEA0BAHUN 1 0e30macHOCTH (33.1)




000CHOBBIBATbH
COOCTBEHHBIH BBIOOD,

OIIK-7. VY.l YMmers

VYMeer pemaTth CTaHAAPTHBIC 3a7a4d
mpo(heCCUOHATBHON JEATEILHOCTH Ha

- pemiatb  CTaHIAApPTHBIE  3a7adu N
CHUCTEMATH3HUPYS . OCHOBE HHGOPMAITHOHHON u
MpoeCCHOHANBHON IEATSIbHOCTH Ha .
0000111ast TOCTHKCHUS B N OouoOaHorpa®UIECKOr  KYIbTYpBl  C
OCHOBE HHOOPMAITHOHHOMN u
obyacTu (hU3NIECKUX - MPUMEHEHHUEM COBPEMEHHBIX
oubmorpaduueckon KYJBTYpPBI c . N
MIPOIIECCOB TOPHOTO U TEXHOJIOTHIA u TpeboBaHuUit
MIPUMEHEHUEM COBpPEMEHHBIX N
He(Tera3oBoro . HHPOPMAITIOHHOM 0€30MMacHOCTH
TEXHOJIOTHA
MIPOU3BOJICTBA. (V3.1)
Bnaneer HaBBIKAMHU pereHus
CTaHIapPTHBIX 3amay
OIIK-7.B1 Binanetsb ap . A
MpOo(EeCCUOHANTBEHON JESTEIBHOCTH Ha
- HaBBIKAMM DELICHHS CTaHJapTHBIX
. | ocHOBe COBPEMEHHBIX
3a1a4 podeCcCUOHAIBHOM .
HHOOPMAIIMOHHBIX TEXHOJIOTHH H C
JIeSITEIBHOCTA Ha OCHOBE COBPEMEHHBIX .
J Y4eTOM TpeOOBaHMIA
MHPOPMAITMOHHBIX TEXHOJIOTHU N
UHPOPMAITHOHHON 0e30macHoOCTU
(B3.1)

4 O0beM TUCHUNINHBI

OOmmumii 00beM OUCHMIIIMHEI COCTABIIAET 5 3aueTHRIX equnul, 180 gacos.

Tabnuua 4.1.
AyZIUTOpHEIC 3aHATHS/KOHTaKTHas paboTa,
dopma
®opma Kypc/ Jac. CamocTosTenbHa .
POMEKYTOYHOM
00yueHus ceMecTp [Mpaktryeckn | JlabopaTopHbie 1 paboTa, yac.
Jlexnmn aTTeCTALlNH
€ 3aHATHS 3aHATHS
oYHas 3/5 32 16 32 100 3a4eT
3a04Hasl 3/6 8 8 8 156 3auer

5 CTpyKTypa u coep:KaHue TUCHUIINHBI

5.1. CtpykTypa JUCITUTITMHBI

o4Has ¢opma o0yuenus (OPO)

Tabmuna 5.1.1

C AynutopHsble
Ne TPYKTYpa JWCIHILITHHBL 3aHATHUS, Yac. CPC, | Bcero, K K OneHoYHbIE
n/n Howmep JIa6 | 4ac. qac. on A cpezacTBa
HaunmenoBanue paznena JI. | Ip.
paszena .
1 2 3 4 5 6 7 8 9 10
VYK-1. 31 Bormpocsr mist
1 1 I'uppaBnuyeckre MalIMHbI 4 4 4 10 22 OIIK-5. 31 MHUCbMEHHOTO
OIIK-7. 31 ompoca
VK-1. 31 3anaun,
VK-1.V1 BOIIPOCHI JIs
JnHaMHuueckure HacoCHhl. VYK-1.B1 MMACBMEHHOTO
Knaccngukarms OIIK-5. 31 ormpoca
2 2 LEeHTPOOEKHBIX HacocoB o | 4 2 4 10 20 OIIK-5. V1
KOHCTPYKTHUBHBIM OIIK-5. B1
IIpU3HaKaM OIIK-7. 31
OIIK-7. Y1
OIIK-7. B1
TupoMexanmKa VK-1. 31 3amaun,
3 3 HEHTPOBEKHOTO HACOCa 4 4 4 10 22 VK-1.V1 BOIIPOCHI JIs
VK-1.B1 MMUCHMEHHOTO




AynuTopHbIe

No CTpyKTypa AucIHIIHHb! 3aHATHA, Yac. CPC, | Bcero, K K OreHOUHbBIE
n/n Howmep JIa6 | gac. qac. on 1 cpezacTa
HaunmenoBanue paznena JI. | Ip.
pasnena .
1 2 3 4 5 6 7 8 9 10
OIIK-5. 31 orpoca
OIIK-5. V1
OIIK-5. B1
OIIK-7. 31
OIIK-7. Y1
OIIK-7. B1
VK-1. 31
VK-1. V1
VK-1. Bl 3anaun,
XapaKTepHCTHKH OIIK-5. 31 | Bompocs! s
4 4 HONACTHEIX HACOCOB 4 4 4 11 23 OIIK-5. Y1 | nucbMEeHHOTo
OIIK-5. B1 | ompoca, TemMbl
OIIK-7. 31 JIOKJIaI0B
OIIK-7. VY1
OIIK-7. B1
VK-1. 31
VK-1.V1
VK-1.B1 3amaun,
Bossparso- OIIK-5. 31 BOTIPOCHI TS
5 5 HOCTYNATE b HbIE HACOCH! 4 2 4 11 21 OIIK-5. Y1 | nucbMEHHOTO
OIIK-5. B1 | ompoca, TeMsl
OIIK-7. 31 JTIOKJIaJI0B
OIIK-7. Y1
OIIK-7. B1
VK-1. 31
YK-1. V1 IIpoTokosl
VK-1. B1 71a00paTOPHEI
OIIK-5. 31 X pabor,
6 6 Kommnpeccopsr 4 - 4 11 19 OIIK-5. Y1 | Bompock! s
OIIK-5. B1 | muceMeHHOro
OIIK-7.31 | ompoca, TeMBI
OIIK-7. V1 JIOKJIaI0B
OIIK-7. B1
VK-1. 31
YK-1. V1 IIpoTokousl
YK-1. B1 71a00paTOPHEI
OCHOBHBIE 3JIEMEHTBI OIIK-5. 31 X pador,
7 7 Kommpeccopa 4 - 4 11 19 OIIK-5. V1 BOIIPOCHI JIS
OIIK-5. B1 | nuceMeHHOTO
OIIK-7.31 | ompoca, TeMBI
OIIK-7. V1 JIOKJIaJI0B
OIIK-7. B1
VK-1. 31
VK-1. Y1
VK-1.B1 3amaun,
BcrnoMorarespHbIe OIIK-5. 31 | Bompocsl mjs
8 8 5EMEHTH! KOMIPECCOpa 4 - 4 11 19 OIIK-5. Y1 | nucbMEHHOTO
OIIK-5. B1 | ompoca, TeMsI
OIIK-7. 31 JIOKJIaI0B
OIIK-7. Y1
OIIK-7. B1
VK-1. 31
VK-1. V1
9 | Tekymwue aTTecTanuu - - - 15 15 g;[{Kl_sB:;l | :;zeggiggg;
OIIK-5. V1
OIIK-5. B1




C AynuTopHbIe
Ne TPYKTypa MCLIATLITHHAT 3aHATHS, Yac. CPC, | Bcero, K K O1eHOYHbIE
n/n Howmep JIa6 | gac. qac. on 1 cpezacTa
HaunmenoBanue paznena JI. | Ip.
paszena .
1 2 3 4 5 6 7 8 9 10
OIIK-7. 31
OIIK-7. Y1
OIIK-7. B1
VK-1.31
VK-1.V1
VK-1.B1
OIIK-5. 31 Bompocs k
10 | 3auer - - - - - OIIK-5. V1 P
OIIK-5. B1 satery
OIIK-7. 31
OIIK-7. V1
OIIK-7. B1
Uroro: | 32 16 32 100 180 X X
3a0uHasi popma odyuyenus (3PO0)
Tabmumna 5.1.1
CTpyKTypa TUCTIHIUTHHBI AynuTopHBIC
Ne 3aHATHS, Yac. CPC, | Bcero, Kon MJTK OrneHOYHBIE
/n | Homep JIa6 | wac. qac. cperncTBa
HaumenoBanue pazgena JI. | Ilp.
paznena .
1 2 3 4 5 6 7 8 9 10
VYK-1. 31 Bomnpocs! s
1 1 I'unpaBnuyeckre MalIuHbI 1 2 1 19 23 OIIK-5. 31 MUCEMEHHOTO
OIIK-7. 31 ompoca
VK-1. 31 3anaun,
VK-1. V1 BOIIPOCHI IS
JnHaMHuueckure HacoChl. VYK-1.B1 MMCbMEHHOTO
Krnaccudukarms OIIK-5. 31 ompoca
2 2 HEHTPOOESIKHBIX HACOCOB 10 1 1 1 19 22 OIIK-5. V1
KOHCTPYKTHUBHBIM OIIK-5. B1
MIpU3HAKaM OIIK-7. 31
OIIK-7. V1
OIIK-7. B1
VYK-1. 31 3amaqn,
VK-1.V1 BOTIPOCHI JUTS
VK-1.B1 MHUCEMEHHOTO
TupoMexaHuKa OIIK-5. 31 ompoca
3 3 LIEHTPOOEKHOTO Hacoca 1 2 1 19 23 OINK-5. Y1
OIIK-5. B1
OIIK-7. 31
OIIK-7. V1
OIIK-7. B1
VK-1. 31
VK-1.V1
VK-1.B1 3amaun,
XapakTepHeTHKH OIIK-5. 31 BOIIPOCHI JIs
4 4 ONACTHELX HACOCOR 1 2 1 19 23 OIIK-5. V1 | nucbMEHHOro
OIIK-5. B1 | ompoca, Tembl
OIIK-7. 31 JIOKJIaI0B
OIIK-7. V1
OIIK-7. B1




C AynuTopHbIe
Ne TPYKTypa MCLIATLITHHAT 3aHATHS, Yac. CPC, | Bcero, K K O1eHOYHbIE
n/n Howmep JIa6 | gac. qac. on 1 cpezacTa
HaunmenoBanue paznena JI. | Ip.
paszena .
1 2 3 4 5 6 7 8 9 10
VK-1. 31
VK-1.V1
VK-1.B1 3amaqn,
BossparHo- OIIK-5. 31 BOTIPOCHI JUTS
5 5 HOCTYTATEIbHBIC HACOCH! 1 1 1 19 22 OIIK-5. Y1 | mNMCbMEHHOTO
OIIK-5. B1 | ompoca, TeMsI
OIIK-7. 31 JIOKJIaI0B
OIIK-7. Y1
OIIK-7. B1
VK-1. 31
YK-1. V1 IIpoTokosl
VK-1.B1 71a00paTOPHEI
OIIK-5. 31 X pabor,
6 6 Kommnpeccopsr 1 - 1 19 21 OIIK-5. Y1 | Bompock! mis
OIIK-5. B1 | muceMeHHOro
OIIK-7.31 | ompoca, TeMBI
OIIK-7. V1 JIOKJIaIOB
OIIK-7. B1
VK-1. 31
YK-1. V1 [IpoTokosl
VK-1. B1 71a00paTOPHEI
OCHOBHBIE 2JIEMEHTHI OIIK-5. 31 x pador,
7 7 Kommpeccopa 1 - 1 19 21 OIIK-5. V1 BOIIPOCHI IS
OIIK-5. B1 | nuceMeHHOTO
OIIK-7.31 | ompoca, TeMBbI
OIIK-7. V1 JTIOKJIAJI0B
OIIK-7. B1
VK-1. 31
VK-1.V1
VK-1.B1 3agaum,
BcriomorarensHbie OIIK-5. 31 BOTpOCRI JLIA
8 8 SIEMEHTEI KOMIIPECCOpa 1 - 1 19 21 OIIK-5. Y1 | nNHCBMEHHOTO
OIIK-5. B1 | ompoca, TeMsI
OIIK-7. 31 JIOKJIaJIOB
OIIK-7. Y1
OIIK-7. B1
VK-1. 31
VK-1. V1
VK-1. Bl
OIIK-5. 31 Bomnpocs! k
9 | 3auer - - - 4 4 OIIK-5. V1
OIIK-5. B1 satery
OIIK-7. 31
OIIK-7. Y1
OIIK-7. B1
Hroro: 8 8 8 156 180 X X

04HO-3a04Has (popma o0yuenus (O3PO)
He peanusyercs.

5.2. ConepxaHue JUCUUILIHHBI.

5.2.1. Coneprkanue pa3faesioB JUCIUTIINHBI (TUJAKTUUECKHUE €IMHUIIBI ).

Paznen 1. «I'uapaBnuyeckrie MallnHbD).




Knaccudukanmsi mporounbix mamuH. bamanc pabotr B mpoTouHo# MamwHe. Pazmudnbie
BBIPQXXCHHS MOJaYl €IUHUYHOMN MOJIe3HONW paboThl B Hacoce. MOITHOCTh U K.IL.J. Hacoca. Buabl
HAacoCOoB (110 OOIIMM KOHCTPYKTUBHBIM IPU3HAKAM).

Paznen 2. «J/lunammueckue Hacocel. Kiaccudukanus DEHTPOOSKHBIX HACOCOB TIO
KOHCTPYKTUBHBIM ITPU3HAKaAM.

KoHcTpykTuBHas cxema HEHTPOOEKHBIX HacocoB. [IpuHIMI nelcTBUS LEHTPOOESKHBIX
HacocoB. KoHcTpykiuu pabouux Kosiec HacocoB. Pa3sHOBHIHOCTM HAacoCOB IO CHOCOOY
pa3MernieHuss ux pabodero Kkojieca Ha Bajly Hacoca. Pa3HOBHAHOCTH KOpIyca LEHTPOOEKHBIX
HacocoB. KOHCTpYyKIIMM KOHIIEBBIX YIJIOTHEHUH HacocoB. CIOcoObI pa3rpy3ku poTopa Hacoca OT
OCEBBIX CHJI THUIPOIMHAMUYECKOTO POUCX 0K ICHUS

Paznen 3. «'uapoMexaHuka IEHTPOOEKHOTO HACOCAY.

['eomeTpuyeckue 37IeMEHTHI JIOMACTHOTO amnmapara. J[BHKEHUE >KUIKOCTH B JIONACTHOM
kojece. [lmanbl ckopocTel U UX W3MEHEHHE C PACXOJOM KHUIAKOCTH. Pexxumbl paboThl Hacoca.
MomnocTs u k.11 1. [ToTepu MoniHocTH B Hacoce.

Paznen 4. «XapakTepuCTUKH JIONACTHBIX HACOCOBY.

Xapaktepuctuka Hacoca Juisi Bojabl. OTHOCHUTEINIbHASI XapaKTepUCTUKA. Y paBHEHHE Dilnepa.
[lepecuer xapakTepUCTUKHU HAcOCa MO BSA3KOCTH JKUIKOCTU. be3pazMepHas XxapakTepUCTUKA CEpPUU
HAcocoB. be3pazMepHble KOMIUICKCHI. [IpUHIMITBEI THAPOJMHAMHYECKOTO TOI00US B JIOMMACTHBIX
Hacocax. Dopmyinbl 1Mog00Us, UX TPUMEHEHUE ISl MOCTPOCHHS XapaKTEPUCTUKU HAcoca MpH
M3MEHEHUU YacCTOTHI BPAILIEHUS U Pa3MEPOB Hacoca. Y HUBEpcalibHas XapakTepucTuka. [lapamerpsr
ONITHUMAJILHOTO PEeXUMAa JJisi cepur HacocoB. KoaddummeHT OBICTPOXOAHOCTH KaK KiIacCH(PUKATOP
THUIIOB JIOIIACTHBIX HACOCOB.

Pa3znen 5. «Bo3BpaTHO-IIOCTYIIATEIbHBIE HACOCHI.

PaGouuit 00bEM u cpenusis nmogada Hacoca. KoagduuueHT mogayn v BIUAIOIIME HA HETO
dakropel. HepaBHOMEpPHOCTh BCachiBaHWs M HAarHETaHUs y KPHUBOIIUITHBIX HACOCOB Pa3IUYHBIX
tunoB. MHanKaTopHas quarpaMMa Kak CpeJCcTBO IUAarHOCTHKU M UCCIeAoBaHUs HacocoB. CpenHee
WHJIUKATOPHOE JIaBJICHWE W HWHAMKATOpPHAasT MOIMHOCTh. lloTepu MOMIHOCTH U K.ILJ.
XapakTepuctuka 00bEMHOT0 Hacoca

Paznen 6 «Kommpeccopsi»

Ponws xommpeccopa B HedTe00bIBaIOICH TPOMBIIUIEHHOCTH. TEXHOIOTHYECKHUE TTPOIIECCHI
no0biuM He()TH W Ta3a C HCIONb30BAaHHEM THUAPABIUYECKHMX W IMHEBMATHYECKHX MAaIIIUH.
Kommpeccopbl kak OCHOBa aBTOMATHU3AIlMM M POOOTU3ALMU TMPOU3BOJCTBEHHBIX MPOIECCOB Ha
He(TAHBIX TpoMbIcnax. CTaHJapTHBIE YCIOBHBIE 0003HAUEHUS HAa TUApOcXeMax. THUIIOBBIE CXEMbI
koMmmpeccopoB. Kinaccudukarus koMmpeccopos.

Paznen 7. «OcHOBHBIE 3JIEMEHTHI KOMIIpECCOPa»

Hacocer 1 xommpeccopsl, TpUMEHsIEMbIE B TEXHOJOTHYECKHUX MpoIeccax M00bIYM HEePTH U Taza.
OTau4uTeNbHbIE OCOOCHHOCTH TTHEBMOJBHUTATENCH OT KoMIpeccopoB. CHIIOBBIE M MOMEHTHBIC
ruAponUauHAPEl. OCHOBHBIE pacyeTHBIC TOKA3aTels, MPOYHOCTHBIE pPAcCYeThl. | eIeCKONMUYECKHE
TUAPO- U MTHEBMOLMINHAPHI.
Pazgen 8§ «BcnomoraTenbHbie 3J1IEMEHTBI KOMITPECCOpay.

I'unpoanmaparypa. Krnaccudukamuss rugpoanmapaTtoB, YCTpONCTBO W NPUHIUIN JACUCTBUS
PEryJIsTOPOB JAABJIEHUS, PErYyJIsATOPOB pacxoja, pacmpenenureneil moroka. BcmomorarenbHbie
YCTPOWCTBA: KOHAUIIMOHEPHI, THAPOEMKOCTH, THAPOAKKYMYJSTOPHI, THAPOIHHHH. OCOOEHHOCTH
SKCIUTyaTaI[ii THAPOMAIIIUMH U KOMIIPECCOPOB B YCIOBUSX HU3KUX TEMIIEPATYD.



5.2.2. ConeprkaHue JUCIUTUTMHBI TTO BUJAM YUEOHBIX 3aHSATHIA.

JleKIITHOHHBIE 3aHSITUS

Tabmuma 5.2.1

. Howmep O0BeM, Jac.
i paszena 000 | 300 | 0390 Tema nexunn
JUCTIUTLTAHBI
1 2 3 4 5 6
1 1 4 1 - I'mapaBnudecKre MalIiHbBI
2 2 4 1 ) Knaccudukamms 1eHTpoOeKHBIX HACOCOB O KOHCTPYK-
TUBHBIM MTPU3HAKAM
3 3 4 1 - I'unpoMexanuka eHTpoOeKHOr0 Hacoca
4 4 4 1 - XapaKTepHUCTHUKH JIOTIACTHBIX HACOCOB
5 5 4 1 - BosBpaTHo-TIOCTyIaTeNbHBIE HACOCHI
6 6 4 1 - Kommpeccop
7 7 4 1 - OCHOBHBIC 3JIEMEHTHI KOMIIPECCOPa
8 8 4 1 - BcnomoraTenbHbie 37IeMEHTHI KOMITpeccopa
HUroro: 32 8 X X
ITpakTHyecKkue 3aHATHA
Tabnwuia 5.2.2
Ne Homep O0mbewm, vac.
/o paszena 020 | 300 | 03900 Tema npakTHYECKOTO 3aHATHS
JCTIATLTAHBI
1 2 3 4 5 6
BrIunciienrie OCHOBHBIX MapaMeTpoB Hacoca. BimsHue
1 1 4 2 - CONPOTUBJIEHUI M YTE€YEK HAa OCHOBHBIE NapaMeTpbl
Hacoca
5 5 5 1 i Breruncnenue ckopocTeil wacTil MOTOKa B o0jacTu
paboyero kojeca
[Ipumenenue ypaBHeHHs Oiinepa IJs OLIEHKH Haropa.
3 3 4 2 - ITomobGue HACOCOB. Pacuer Koa(uIeHTa
OBICTPOXOHOCTH
4 4 4 9 i Pacder MHIMKATOPHOTO JaBJICHHUS TIOPITHEBOTO HAcoca.
PacyeT nHaMKaTOPHON MOITHOCTH MOPIIIHEBOTO HAcOCa
5 5 2 1 - Pacuer 1 000CcHOBaHME CXEMBI THAPOIIEPEIAUH
Hroro: 16 8 X X
JlaGopaTopHbie paboThI
Tabmuma 5.2.3
No Howmep O6bewm, Jac.
i paznena 020 | 300 | 03900 HawumeHnoBaHue 1abopatopHOi paboTh
JUCTIUTLTAHBI
1 2 3 4 5 6
1 1 4 1 i Knaccudukanms HEHTPOOEIKHBIX HACcoOCOB o
KOHCTPYKTHBHBIM IPHU3HAKAM
2 2 4 1 - VcnipITaHue 0IHOCTYNIEHYATOTO IEHTPOOEKHOI0 Hacoca
3 3 4 1 Ucnerranue nacoca HTHC
4 4 4 1 - IenTpoOexHbIe HacCOCH THMA J]




No Howmep O0BeM, yac.
- pasmena HanmenoBanne mabopaTopHOi pabOThI
n/n e — O®O | 300 | 0300
1 2 3 4 5 6
5 5 4 1 - [TopuiHeBble HACOCHI TPOCTOTO ACUCTBHS
6 6 4 1 - INopiiHeBbIe HACOCH! ABOMHOTO ACHCTBHS
7 7 4 1 i Ucneitanue TpexmiyHxepHoro Hacoca. lllecrepeHHbie
HACOCHI
8 8 4 1 - Kommnpeccopsl
Hroro: 32 8 X X
CamocrosiTesibHasi padoTa CTy/AeHTA
Tabmuua 5.2.4
No Homep O6mbem, gac.
i pazznena 000 1 300 | 0300 Tema Bug CPC
JUCLUITMHBI
1 2 3 4 5 6 7
1 1 10 19 ) I'mnpaBnuyeckue IToaroroBka Kk NUCEMEHHOMY
MaIluHBI onpocy
Knaccudukarms [ToaroroBka k
5 2 10 19 i LEHTPOOEKHBIX HACOCOB | MPAKTUYCCKUM 3aHITUSIM U
MO0  KOHCTPYKTHBHEIM | JaOOpaTopHBIM paboTam,
MpU3HAKaM MUCBMEHHOMY OITPOCY
I'unpomexanuka [ToaroroBka k
3 3 10 19 i LEHTPOOEKHOI0 HACOCa | MPAKTUYECCKUM 3aHITUSIM U
J1a00PaTOPHBIM paboTaM,
MUCbMEHHOMY OIIPOCY
XapaKTepUCTUKU [ToaroroBka k
4 4 11 19 JIOTIACTHBIX HACOCOB MPaKTUIECKUM 3aHATHUSIM,
i MUCBEMEHHOMY OIPOCY H K
MPE3EeHTAlMH JIOKJIa/1a
Bo3ssparno- IloaroroBka x
5 5 11 19 i MOCTyTaTeIbHbBIE MPaKTUYECKUM 3aHATHIM U
HACOCHI nabopaTtopHbBIM paboTam,
MTUCbMEHHOMY OIIPOCY
Kommnpeccop [ToaroroBka k
MPaKTUYECKUM 3aHATHIM U
6 6 1 19 i mabopaTopHBIM paboTaM,
MTUCbMEHHOMY OIIPOCY
OcHoBHble  31eMeHTHl | [loaroroBka x
7 7 11 19 i KoMIIpeccopa MPaKTUYECKUM 3aHATHIM U
mabopaTopHBIM paboTaM,
MUCbMEHHOMY OITPOCY
BcrmiomorarensHbIe ITonroroBka K
8 8 11 19 i AIIEMEHTHI KOMIIpECCopa | MPAKTUYESCKUM 3aHSITHSIM H
nabopaTtopHbIM paboTam,
MUCBMEHHOMY OIIPOCY
IToaroroBka K TEKyIIUM
9 1-8 15 4 i j aTTECTALUSIM U 3a4eTy
Hroro: 100 156 X X X
5.2.3. IlpenopaBaHue MAUCHUIUIMHBI BEIETCA C MPUMEHEHUEM CJIEAYIOIIHUX BHJIOB

O6p a30BaTelIbHBIX TEXHOJIOTHIA;




— BHU3yanu3anus yuyeOHoro marepuana B PowerPoint B nuasoroBoM pexume (JEKIIMOHHBIE
3aHATHSA);

— paboTa B MaJbIX TpymIax (J1a00paToOpHbIE 3aHATHS);

— pa30op MPaKTHYECKUX CUTYAIHi (TJa00paTOpHbIE 3aHATHS).

6 TemaTHKa KypCOBBIX PaG0T/IPOEKTOB
KypcoBblie paboThI/IPOCKTH YIEOHBIM IIAHOM HE MPEYCMOTPEHBI.
7 KoHTpoJibHBbIE paboThI

Konumponvnaa paboma Ne 1

3aganue 1. LleHTpoOexHBI Hacoc, XapaKTepUCTHKa KoToporo naHa B Tadm. 3.1.1
OTKauMBaeT BOJAY M3 AapTE3MAHCKOW CKBAXMHBI B pe3epByap, B KOTOPOM IOIJCPKHBACTCS
HOCTOsIHHBIA ~ ypoBeHb H  (puc.3.1,a). [ImuHbl TpyOOmpoBOIOB: BcachiBamomero — g,
HarHeTarenbHOro — |y ; AMaMeTpsl cooTBeTcTBEHHO — 01 1 d)

[Tpu paboTe ¢ MOCTOSIHHBIM YHCIIOM 00OPOTOB N ONPEICTHUTD:

1. T'ny6uny h, Ha KOTOPOH yCTAHOBUTCS YPOBEHD BOJIBI B CKBAKHMHE, ECIIU €€ I€0UT
cocrasmusieT Q ?

2. Haunmenbiiee uncio 060poTOB Hacoca, KOTOPOE 00ECIIEUUT OT- CYTCTBHE
NEPENOTHEHUS CKBAKHMHBI ITPH 33JaHHOM JIeOuTe.

IIpu pacderax mnpuHATH KOIPPUIMEHTHI THIPABIUYECKOTO TPEHUS W CYMMapHbIE
KOO(QQHUIMEHTHI MECTHBIX CONPOTUBICHWMH I  BCAaChIBAIOIIETO ¥  HArHeTaTeJIbHOTO
TpyOOIIpOBOJOB paBHBIMU cOOTBeTcTBeHHO: A1 =0,02 u 1,=0,025; >¢& = 4u Y& = 6.
JlaHHBIE 17151 pelIeHus 3a1a4u BEIOpath mo Tabmure 7.1.2.

Tabmuma 7.1.1.
Q, n/c 0 2 4 6 8 10 12 14 16
H ™M 22 20,5 20,6 20,2 215 20 18 15 11

Tabmuna 7.1.2.

Bapuanr H M Q, i/c I, M I, m d;, Mmm d, ,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 12 10 16 150 100 2950
8 10 12 14 100 75 1450
9 12 8 20 10 100 75 750
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3aganue 2. llentpobexnas ycranoBka (puc.7.l, 6 ), cocrosimas H3 IBYX OAMHAKOBBIX
HACOCOB, XapaKTePUCTUKA KaXKIOro0 W3 KOTOPHIX jJaHa B TaOim.3.2.1.3abupas Boay W3 BOjOeMa C
OTHOCUTENIbHOM oTMeTkol ypoBHS +300 M mnurtaer pesepByap ¢ orMmerkod +320 M. JliuHa
HaropHoro tpybomnposozaa | , a ero auamerp d. B ciydae mepernosnHeHHs pe3epByapa yCTaHOBKA
paboTaeT Ha aBapUUHBIN BOJOIPOBO] (ABTOMATHYECKH 3aKphIBACTCS 3aIBMXKKa 1 M OTKpBIBaeTCS
3a/IBIKKA 2) U JOJDKHA obecnieunTsh pacxoa Q, mpu Hamope Ha cTaHuu Hy.
[Tpu pacduerax npuHATH Kod(ddummeHT ruapapmudeckoro tpeHus A = 0,02, a MecTHBIC TIOTEPH H
oOI1e MoTepy BO BCACHIBAIONINX U COSAMHUTEIBHBIX TpyOax mpuHATH paBHbIM 10% OT moTeph 1o
JUIMHE B HarHETaTelIbHOM TpybomnpoBoje. YacToTa BpalieHus Bajga Hacoca N, 00/MuUH.

Tpebyercs:

1. Cnenats Tpy6onpoBoHyI0 0OBA3KY HACOCHOM CTAHIIMK Ha CIydaii Mocyie0BaTeNbHOM
paboThl HACOCOB U KaX/10T0 U3 HUX CAMOCTOSTEIbHO Ha HAIOPHBINA TPyOOIIPOBO.

2. TlocTpouTh XapaKTEPHCTHKY MOIHOCTH HAacoca

3. Onpenenuts nogady HaCOCHOM CTaHIMM IPH MAapaJIENbHON U MOCIE10BATEIbHON
COBMECTHOM paboTa HaCOCOB Ha pe3epByap MpH 3a/laHHOM YacTOTe BpallleHUs Baja.

4., CpaBHHTB KaKo€ COEIMHEHHE HACOCOB - NAPAILIEIBLHOE MIIH TTOCIIEN0BATENBHOE -
BBITOJTHEE TIPHU paboTe C 3aJaHHBIM YHCIIOM 000POTOB Ha pe3epByap?

O.  BBISCHUTB, CMOXKET JIM OJIMH HACOC IIPH 3aJIaHHOM YHCIle 060POTOB Baja
YJIOBJIETBOPUTH TPEOOBAaHUSAM pabOThI HA aBAPUUHBINA BOJIOTIPOBO U €CITH HET, TO KaK JIOJIKHBI
paboTaTh HACOCHI B 3TOM CIIydae - MapaiieIbHO WM MOCIeI0BaTEIbHO?

6. Kaxoe 10/KHO GBITH YHCIIO 00OPOTOB Bajla HACOCA, YTOOBI OH OJIMH YIOBIETBOPHII
TpeOoBaHUSAM pabOTHI Ha aBAPUIHBINA TPYOOIIPOBO?

JlaHHBIE IS pEIICHHS 3a]1a9H BBIOPATh 10 Tao0I. 7.2.2.

Tabmuma 7.2.1



XapakTepucThKa Hacoca

Q, n/c 0 2 4 6 8 10
H, Mm 37,5 39 36 29 30 10
n, % 0 55 63 68 64 49
N, kBt
Tabymma 7.2.2.
Bapuant I, m d, mm Qy, n/c H,,m 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
3amanue 3. OObEeMHBI HAcOC TOAAET CMA30YHOE MAcio, MMEIOIEe OTHOCHUTEIBHYIO

WI0THOCTH O = 0,8 M KMHEMAaTHYECKYIO BSI3KOCTh V KIIOJIIAITHAKAM KOJICHYATOTO Baja 10 CHUCTe-
Me TPYOOK, COCTOSIIICH U3 MATH OJAWHAKOBBIX YYaCTKOB, KOXKIbIH M3 KOTOPBIX AmuHOM |1 = 0,5 M
u auameTpom O1. MarucTpaibHbIi MacIONMPOBO B CHCTEME TPYOOK UMEET JUTMHY 2 M M THAMETP

d (puc.7.2, a).

JlaBneHue Ha BBIXOZE M3 TPYOOK B MOAIIMIHHUKHM CUMTATh OAMHAKOBBIMU M paBHbIMHU 0,1
MIlIa. MecTHBIMH TOTEPSIMU M CKOPOCTHBIMH Harnopamu npeHedpeub. Kaxaplii U3 MOAIMIUITHUKOB
JIOJDKEH TOJIydaTh CMA304HOr0 Macyia He MeHee Qp

Onpenenuts: 1. [Tonagy o6beMHOr0 Hacoca.
2.  JlaBleHue, pa3BUBAEMOE HACOCOM, IPHHSAB €r0 XapaKTEPUCTHKY B koopauHaTax Q -

Hpy BepTUKaIbHOMN MPSIMOM.

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

JlaHHBIE IS peIIeHUS 3a1a9d PEICTaBICHbI B Ta01.7.3

Tab6muna 7.3.
Bapuant v, cCr dy , MM d, mm Q., eMlc
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 nogbema rpysa maccoii G co ckopocThio V HCHONB3YIOTCS JABa
OJIMHAKOBBIX IapailjIebHO PabOTAIOIMX CHJIOBBIX THAPOLMIMHApPA auamerpoM D (puc.7.2, 6).
PaccrosiHue Mexay ocsiMH THAPOUMIIMHAPOB .

[Tpu yknazake rpys3a ero HEHTP TSXKECTH MOXKET CMEIAThCs OT CPEJHETO MOJIOKEHUS Ha
= 0,25 m. [Ing npepoTBpalieHus MepeKalnBaHus Ipy3a UCIOIb3YIOT PEryIupyeMble IPOCCEH,
YCTAHOBJICHHBIE K KQKJJOMY U3 THAPOLMINHAPOB.

Junamerp HamopHOro TpyoOoIpoBoja paBeH 12 MM, INIOTHOCTh pabodel >KMIKOCTH p =
180 kr/m’.

[Ipenebperas moTepssMH Hamopa MO JJMHE TpyOONpoBOAa, TPEHHEM M YTEUKaMHU B
THIIPOLMIIMH/IPAX, ONPEACTUTh:

1. Kakum nomken 6b1Th KO3 (HUIMEHT COMPOTUBIEHAH OHOTO U3 JIPOCCENEH, 4TOOBI
rpy3 noaHumaics 6e3 nepexammBanusa? CYUTaTh IPH TOM, YTO BTOPOH JPOCCENb OTKPHIT
IIOJIHOCTBIO U €ro K03()(PUIIMEHT COIPOTUBIICHHSI paBEH HYJIIO.

2. Tlopmady u naBlIeHue, pa3BUBAEMbIE IPU STOM.
JlanHbIe 7151 3a1a49K TIpeICTaBlIeHbI B Tabmute 7.4.

Tabnuna 7.4.
Bapuanr G, kr. 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.



Konumponsnan paboma Ne 2.

3apanme 1. [Ipu pacxone Boasl Q Ha TOPMO3HOM pEXUME TYpPOMHA UMEETBPALIAIOIINN MOMEHT
My w nepenan naBieHusi 4pg, a Ha XOJIOCTOM — YacTOTY BpallleHUs Bajia N, U Mepemnaj AaB-
neHus Apy
YucnoBble 3HAYCHUS K 3aJIaHUIO MTPEJICTaBICHBI B TadIuIe 7.5.
TpeOyercs:

1. Moctpouts XapaKTePUCTUKY TypOMHBI A7 3aJaHHOTO  pacxoja
(cuMTaTh TMHUM JABJICHUS U BPAIIAIOLIETO MOMEHTA - MIPSIMBIE).

2. Tlo HECKONBKMM TOYKaM, HPEACTABJIAIOIIMM PEXUM TypOMHBI, TI0CT- POUTh XapaK-

TEPUCTUKY TYpOUHBI, CHA0OKEHHYIO MEPEIYCKHBIM KJIalaHOM OTPaHUYMBAIOIIMM MIEPHOJ 1aB-

JICHUS B TYpOUHE Ap,, WCXOMAS U3 YCIOBHUS, UTO JIIOOOH pEXUM TYpOUHBI XapaKTepU3y-
€TCS  OINpPENEIICHHBIMUA 3HAYCHUSMHU

/ /
0e3pa3MEpHBIX KOMILJICKCOB n ., Ng Ny
KomruiekcHasixapakTepiuCTHKA TypOUHBI TOJDKHA BKIFOYATh KPUBBIC M3MEHEHUS M, Ap, N,
Q, n B 3aBUCMMOCTH OT YaCTOThI BPpAIICHHA BaJia n.

3. CsectH B Ta6m/1uy IMMOKAa3aTeJIn KCTPEMAJIBHOT'O PEKUMaA JIs1 ABYXPACCMOTPCH-
HBIX CJIYYacB.

Tabnuna 7.5.

IToka3zarenu BapuaHTb!
0 1 2 3 4 ) 6 7 8 9
Q,u/c 20 25 30 32 34 37 28 26 24 22
My , xHm 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
Ny , 00/MUH 950 980 | 1030 | 1060 | 1100 | 1180 | 990 |980 |970 | 960
Apy , MIla 8 9 10 10 9 8,5 9 9,5 10 9,5
Apwr , MIla 4 4,4 4,8 4,3 4,5 4,3 42 |41 4 4

3aganmue 2. [To ucxomusiM naHHbM (Ta01.7.6) mis TypOUHBI TypO0Oypa: pacxon xuakocta G,
IUIOTHOCTh KUAKOCTH p, AuameTp TypOunsl D, oTHocuTenbHas mmHa nomnacteit 1/D, yactora
BpallleHUs NpU Oe3yJapHOM pexuMe N, KO3 UIMEHT aKTUBHOCTH My, BBIXOAHOM YTOJ Oy =
30°, Bparmarouit MOMEHT TypOuHBI M.
Heo6xoaumo:

1. TloctpouTh MOMUrOH CKOPOCTEHi 1y GE3yapHOTO PEKUMA;

2. Cpenatb  5CKuM3  TypOUHHOI peleTKd,  IpUHUMAs HampaBJieHUE
CPEIHEBEKTOPHOM CKOPOCTH IO XOpe NPO(UIIst JONACTH;

w

Onpenenutb KO3)PUITUEHT TUPKYIISAIIHH;
4. BblUMCIUTH BpAMIAIOMIUNA MOMEHT B CTYIIEHH U HEOOXOIMMOE YUCIOCTYIEHEN.

Tabmuma 7.6.
Jlannsie BapuanTs!
0 1 2 3 4 5 6 7 8 9
Q,n/c 20 24 28 32 36 40 44 48 50 22

p KO/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 | 0,13 013 | 0,14 | 0,14 | 0,12
n, 500 540 600 640 700 700 660 640 700 520
00/MuH
M, 0,7 0,6 0,55 | 0,52 0,54 | 0,56 0,58 0,6 0,55 0,7
M, xHm 0,6 1,4 3 34 4 34 3,6 38 0,6
3aganmne 3. OgHOCTYNEHYATHIN MMOPIIHEBOM KOMIIPECCOP BCACHIBAET BEAMHUIYY BpeMeHH V
Bozayxa npu temneparype t, °C u npu nmasinenum 0,1 MIla.
Ornpenenursb:

1. HpeI[eJIBHOC SHAYCHUC NaBJICHHUA, 10 KOTOPOTO MOKHO CXKUMATh BO3AYyX, €CJIN
OTHOCHUTEIIbHAA BCJIMUKWMHA BPEIHOI'O obbeMa KoMIIpeccopa paBHa a,

2. Temnepatypy Bo3/lyXa B KOHIIE HOJIUTPOIHOTO CKATUS TIPH TIpe- AeIbHBIX 3HAUE-
HUAX JaBJICHUS.
3. TeopeTHuecKyro MOIIHOCTH IPHBOJIA IS H30TEPMUYECKOTO, ai- aGaTHOTO U T10-

JUTPOITHOTO CXKATHS C TTOKA3aTEeJIeM MOJIUTPOITBI N TIPH MPEIeTbHOM KOHEYHOM JIaBIICHUH.
JlaHHbIC K 3a7a4€ MPEACTaBICHBI B Ta0HIE 3.7.

Tab6aua 3.7.
BapuanTtst
[loxa3zarenn
0 1 2 3 4 5 6 7 8 9
V, Mg 420 1360 320 240 | 180 420 480 | 540 460 | 360
t ,C0 0 (13 17 23 30 33 37 43 47 27
a ,% 3 6 9 10 8 12 14 15 5 8
n 1,2 1,3 1,1 1,4 1,2 1,3 1,2 1,3 1,4 1,3




3anganmue 4. [TopuHeBoi KOMIIpECCOp MPOU3BOIUTEIBHOCTRI0 Q CKUMAETBO3IyX OT JaBJICHUS
0,1 MIla no naBnenus P. Cxxathe BO3/ayxa, HadaJlbHasi TeMIeparypa KOToporo paBHa t, mpo-
UCXOIUT TO mojuTporne c¢ nokasarenem 1,3. CpeaHue moTepu AaBICHUS MEXAY CTYINECHSIMHU
NPUHATH paBHBIMU 5 %. Mexanndeckuit K.1.1. kommpeccopa - 0,8.

TpeOyercs:

1. O6ocHoBaTh YKCIIO CTYTEHEN KOMITPECCOPA, ONPENETUTh TEMIIEPATYPY BO3IyXa B
KOHIIC CXKATHA ITPU HAJIUYNHU ITPOMEIKYTOUHBIX XOJOAUIBHUKOB CITOJIHBIM OTBOAOM 06pa30-
BABILIETOCS TP CXKATHH TeTlIa U 03 OXJIaXKICHHS.

2. PaccumTaTh MOIIHOCTb Ha BaTy KOMIIPECCOPA IIPH HAJTUYUM IPOMEKYTOUHBIX
XOJIOAWIIBHUKOB.

3. HapucoBaTh BO3MOKHBIE CXEMBbI JAHHOTO KoMITpeccopa.JlaHHbie
JUISL pEIIeHUs 3a/1a4u B3sTh U3 Ta011.3.8.

Tabmuna 3.8.
BapuanTsl
TToxazaTenu
0 1 2 3 4 5 6 7 8 9
Q, Mg 600 1420 360 300 | 240 (180 240 | 300 420 540
P, MITIA 06 (1,2 1,8 3,6 6 |15 8 10 12 16
t, lox 10 20 30 40 30 |20 10 50 40 30




8 OueHka pe3yJIbTATOB OCBOCHHS IMCUMIIJIMHBI/MOLYJIsI

8.1. Kputepuu oreHMBaHUS CTENEHHU TMOJHOTHI U KAaueCTBa OCBOCHUS KOMIIETCHIIUM B

COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.

8.2. PeliTuHromas cucrema OLCHMWBAHUA CTCIICHHW IIOJITHOTBI MW Kade€CTBa OCBOCHUA

KOMITETCHIIMH 00yJaromuxcs 09Hor popMbl 00ydeHusl npeacTaBieHa B Taosmie 8.1.

Tabnuna 8.1
Ne Buasl MeponpuATHii B paMKax TEKYIEro KOHTPOJIA Komnecrso
n/n 0ayuI0B
1 2 3
1 Texymas arrecranus
1.1 Cnaua mjabopatopHbIX paboT mo pazaenam 1,2,3 7
1.2 [TuceMeHHBIN onpoc 1o pasaenam 1-3 TUCIUIUINHBL 15
HNTOI'O 3a nepByr0 TEKYLIYIO aTTECTALIMIO 22
2 TeKyIas aTTecTanus
2.1 Cnava naboparopHbIX paboT 1o pazaenam 4-6 18
2.2 [TuceMeHHBIN onpoc 1o pasaenam 4-6 TUCIUTUINHBL 10
HNTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALHUIO 28
3 TekyIas aTTecTalus
3.1 Cnava nabopatopHbIX paboT 1o pazaenam 7-8 10
3.2 [Tpe3eHTanms qoxmana 10
3.3 [TuceMeHHBIN onpoc 1o pasneny /-8 NUCHUTIIHHBI 30
HNTOTI'O 3a TpeThio TEKYIIYIO aTTECTAIUIO 50
BCEI'O 100
9  VYueOHO-MeToaUYeCcKOe U MHPOPMALMOHHOE 00ecneYeHue AU CHHIIINHBI
9.1. IlepeueHb pekOMeHTyeMoii TuTepatypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemenHble mpodeccrnoHallbHble 0a3bl JaHHBIX M WH(POPMAIMOHHBIE CIPABOYHBIC
CHCTEMBI
—  OBbC «M3parenncTBa JlaHby;
—  DBC «dnexrponnoro usgarenscrsa KOPAUTY;
— CobctBenHas nonnorekcropas 6a3a (I1b/1) BUK TUY;
— Hayunas snexrponnas oubnuoreka «eLIBRARY.RUy;
—  DBC «IPRbooks»;
— Hayuno-texuuueckas 6ubnuoreka ®I'bOY BO PI'Y Hedtn u raza umenun U.M.
['yOxuHa,

—  Hayuno-rexunueckas 6ubmmoreka ®I'BOY BIIO YT'HTY (r. Yda);
— Hayuno-texauueckas 6ubianoreka ®I'bOY BIIO VI'TY (r. Yxra);
—  OBC «Ipocnekr»;

—  DOBbC «KoHCYIBTaHT CTYICHTY,

9.3. JIunen3noHHOe W CBOOOJHO pacHpoCTpaHsSEMOEe MPOrpaMMHOE OOecredyeHue, B T.d.

OTCYCCTBCHHOT'O ITPOU3BOACTBA:




1. Microsoft Office Professional Plus;
2. Microsoft Windows;
3. Zoom

10 MaTepnaﬂbno-TexnnquKoe odecmeyeHue AUCHHUIIIIMHBI

HOMCH_IGHI/IH AJI IMPOBEACHUA BCCX BHUIOB pa6OTBI, MpEAYCMOTPCHHBIX y‘Ie6HI:IM IIJIaHOM,
YKOMILICKTOBAHbI HCO6XO,Z[I/IMBIM O60py,HOBaHI/IeM U TEXHUYECCKHUMU CPEACTBAMU O6y‘IeHI/I5I.

n/m

HepequL TCXHHUYCCKHUX

CPEICTB O0yUICHHUS,
HEOOXOINUMBIX I

[lepedens 060pyaOBaHNs, HEOOXOIUMOTO T OCBOSHUS THCITUTLINHBL
OCBOEHUS JUCLUILUINHEI

(TeMOoHCTpaIMOHHOE
obopymoBaHue)

Kommbrorep B KOMIUTIEKTE, CTEH]I sl UCTIBITAHUS IIEHTPOOEKHBIX HACOCOB
C pPa3IUYHBIMU CXEeMaMU COEIMHEHHUS; CTEH T A THAPABINUECKUX
WCIBITaHU; CTEHA U UCIIBITaHNSI KOMIIPECCOPOB; CTEH], MEXaHMYECKOT O
PETYJIHPOBAHUS YPOBHS KUAKOCTH; CTEH]| PETYJINPOBAaHUS YPOBHSA
JKUAKOCTHU C THEBMAaTU4YECKUM KOMaH/IHBIM YIPaBICHUEM; CTEH]T AJIs
ucnbiTanus cryneneid D1H; cTenn Ayd UCnbITaHUs TPEXLIHIUHIPOBOIO
IUTYH>KEpHOT0 Hacoca MPOCTOTo IEHCTBUS; CTEH ISl HCIIBITAHUS
JBYXIWJIMHAPOBOTO MOPLIHEBOTO HAcOCa JIByXCTOPOHHETO AEUCTBUS; CTEH]
JUTSI COBMECTHOM PabOTHI IIEHTPOOESKHBIX HACOCOB; CTSH/ JIsl MCTILITAHHUH
THIPONPUBOJA; CTEH] 110 ONPENEICHUIO MOITHOCTH LEHTPOOEKHOT0 Hacoca
IIPY TIOMOLIY MOTOP BECOB; CTEHJI AJIsl UCIIBITAHUH ITHOEPHOTO
KOMIIpeccopa; EeHTPOOEKHBIN Hacoc; OypOBOil MOPIIHEBOH HACOC;
TUTYH)KepHBIN Hacoc - DnexTpoHacoc YI/IHS5-4-1600 BIT05 10000;
yCTaHOBKa ciecapHast; HatypHsie 00pa3isl obopynosanust; Hacoc [THO61T;
Hacoc BUXPEeBOI KOHCONMbHBIN; Hacoc P3-30 (poTopHsIii 3yOuaThIi);
nentpobexusiit Hacoc 2KII; kynaukossrit Hacoc 2KI; KyimaukoBbIi HacoC
HIECTULMIIMHIPOBBIN; KPUBOIIMITHO- IIATYHHBIA JO3UPOBOYHBIA Hacoc JM;
IJIJACTUHYATHIN HACOC; aKCUAJIBHBIN POTOPHBIN HACOC C HAKIIOHHBIM
0JIOKOM; aKCHAIILHBIN POTOPHBIN MOPITHEBON HACOC ¢ HAKIIOHHBIM JTUCKOM;
HIECTEPEHHBIH HACOC; KOMILIEKT PaboUYHX KOJEC IIEHTPOOEKHBIX HACOCOB
Pa3HBIX Pa3MEPOB; 3JIEMEHTHI TypO0Oypa; Hanpasistomue annapars D1H,
IHC; nienTpobexHOe BUXPEBOE KOJIECO; KIIAMMAHBI M CEJIJIa TIOPITHEBIX
HACOCOB; BUHT ¢ 000¥MOI BHHTOBOTO Hacoca MyaHO; CHIIOBO#
TUIPOLMINHD; BUHTOBOH 3a00MHBIN IBUTATEIb; POTOP LIEHTPOOEKHOTO
Hacoca JIBYXCTOPOHHETO JIEUCTBHsI; CKBaKUHHBIN Hacoc i Boasl D11H;
MOPIIICHB cOo mToKaMu; Hacoc DIIHM (0qHOCEKIIMOHHBI); OJI0K
pacnpenenuTenell YeTIPEXIMHENHBIX IBYXIIO3UIIMOHHBIX; PACIPEICIUTENb
C 3JIEKTPOMArHUTHBIM YTIPABICHUEM; PACIIPEAEIUTEND C THAPABIUIECKUM
ynpaBieHneM; TypOuHbI TypOoOypa

MIPOEKTOP, IKpaH,
TEJIEBU30P
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[Tpunoxenue 1

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OLCHUBAHUA

JucuunnuHa [uapoMavHbl 1 KOMIPECCOPhI
Kon, crrermansaocts 21.05.06 HedrerazoBble TEXHUKA M TEXHOJIOTMH
Hanpasnennoctb
TexHonorus Oypenusi HEQTAHBIX U ra30BbIX CKBAXHH

Pa3paboTka u sKcrutyaTarus HeTSHBIX U Fa30BBIX MECTOPOXKICHU N

MarucTtpanbHble TpyOOIpOBOABI U ra3oHeTEXpaHUINIIA
MamumHbl 1 0600py0BaHHE HE(PTEra3o0BbIX POMBICIOB

Kox n nanmenoBanue

Kon Kpurepun oneHuBanus pe3ynbTaToB 00yYeHUs
pe3yabTata 00y4eHus 1Mo puTep pesy v
KOMIIETEHI[UN
NUACLUIIIINHE 1-2 3 4 5
1 2 3 4 5 6
3naer METOJIIK He 3naer metoauky JleMOHCTpHUPYET OT/ACIbHBIC JemoHcTpupyeT nocratodynbsie | JleMoHCTpupyer
Y| nocranorku 3a7a4M U €€ 3HAHUS 10 METOIUKE 3HAHUS 10 METOIHUKE HCUCPIIBIBAIOIIUE 3HAHUS 110
[IOCTAaHOBKM 3aJaud U €€
OCHOBHBIE COCTABJISIOIINE IMOCTAHOBKH 3aJ]a4H U €€ ITOCTAHOBKH 3aa4y U €€ METOHKE ITOCTAHOBKH 3aaUK
OCHOBHBIE  COCTABJISIOIIHE
31.1) OCHOBHBIM COCTAaBJISIFOIIAM OCHOBHBIM COCTABJISIOIIUM U €€ OCHOBHBIM
COCTaBIISIIOIIUM
VK-1. Criocoben VYMeeT HAaXOIUTh U YMeeT HaXOUTh U
VYmeer HaXOJIUTh u | He ymeer Haxomuth u
OCYIICCTBIIATH KPUTHYECCKH aHAITN3UPOBATh KPUTHYECKH aHAIIN3UPOBATh B coBepmieHcTBE y™mMeeT
N KPUTHYCCKH aHAIM3UPOBATh | KPUTHYCCKU aHAJIH3HPOBATH
KPUTHYCCKUH HHPOPMALIHIO O HHPOPMALIHIO O HAXOJIUTh ¥ KPUTHICCKH
HHPOPMALIHIO o | mHMDOpMAIHIO O . .
aHalu3 N . KOHCTPYKIHUSX, YCTPOICTBE KOHCTPYKIHUSX, YCTPOICTBE aHATM3UPOBATh HHPOPMALIUIO
KOHCTPYKIHUSAX, YCTPOWCTBE | KOHCTPYKIHSX, YCTPOUCTBE N
MPOOJIEMHBIX THIPABIMYECKUX MAITUH U THIIPABIMYECKUX MAITUH U 0 KOHCTPYKIHAX, YCTPOICTBE
N THUIPABIUYECKAX MAIIUH U | THAPABIMYCCKUX MAIINH U
CUTYyaIHil Ha KOMIIPECCOPOB, KOMIIPECCOPOB, THIIPABINYECKUX MAITUH U
KOMITPECCOPOB, KOMITPECCOPOB,
OCHOBE UCIIOJIb3YEMBIX B UCIIOJIb3YEMBIX B KOMIIPECCOPOB,
HCIIOJIb3YEMbIX B | MCIOJIB3yEMBIX B
CHCTEMHOTO TEXHOJOTHYECKUX TPOIIECCaX | TEXHOJOTHYECKUX MPOIECCaX | HCIOJIb3YEMbIX B
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUAX
MOJIX0/a, OypeHwusi, Ipu CTPOUTEIILCTBE OypeHusi, IPU CTPOUTENILCTBE | TEXHOJIOTHYECKUX MPOIeccax
mporieccax OypeHus, IMpH | Iporeccax OypeHwus, Ipu
BBIpa0aTHIBATh CKBaXUH, 100LIUE, CKBaXUH, 100LIUE, OypeHusi, IPU CTPOUTEIILCTBE
CTPOMTEIILCTBE CKB)KUH, | CTPOHUTEIbCTBE CKBAKHUH,
CTPATETHIO MOJTOTOBKE M TPAHCIIOPTE MOJTOTOBKE M TPAHCIIOPTE CKBaXXUH, 100kIUE,
N N J00OBIYEe,  TOAIOTOBKE M | JOOBIYE, OATOTOBKE U
eHCTBUM YTI€BOJAOPOIOB, U YIJIEBOAOPOIOB, U MMOJITOTOBKE U TPAHCIIOPTE
TPAHCIOPTE YTIIEBOJIOPOJIOB, | TPAHCIOPTE YIIEBOIOPOIOB,
paccMaTpHuBaTh BO3MOYKHBIC paccMaTpHuBaTh BO3MOXKHBIC YIJIEBOAOPOIOB, U
u paccMarpuBaTh | M pacCMaTpUBATh
BapHUAHTHI 110 PEIICHUIO BapHUAHTHI 110 PEIICHUIO paccMaTpHuBaTh BO3MOXKHBIC
BO3MOJKHBIC BapHaHTBHl II0 | BO3MOXHBIC BAPHAHTHI 110 o o
o N [IOCTaBJIEHHOM 3a/1a4H, [IOCTaBJIEHHOM 3a/1a4H, BapPHUAHTHI 110 PEIICHUIO
PEIICHHIO MTOCTaBJICHHOW | PEUICHUIO OCTAaBICHHOMN

3agaun (31.1)

3aJa4yu

JAOITyCKas 3HAUUTCIbHbIC
HETOYHOCTHU U MOTPCITHOCTHU

JAOITyCKass HE3HAYUTCIIbHBIC
HCTOYHOCTH

IIOCTaBJICHHOM 3aJa4yu




KO}:{ 1 HAMMCHOBAHUC

Kon Kpurepun onieHHBaHMs pe3yabTaTOB 00yUeHHS
pe3ynbpTata 00y4IeHHs 10
KOMITCTEHIINU
JVCIHTUINHE 1-2 3 4 5
1 2 3 4 5 6
Xopoulo BiaxeeT
Bnaneer HEOOXOIUMBIMA Bianeetr HE0OXOAUMBIMHA B coBepiieHcTBe Biageer
He B1ageeT HEOOXOAUMBIMU HEOOXOANMBIMH METOIaMU
MeTomaMH  (OPMHPOBAHUS MeTomaMu (GOPMHUPOBAHUS 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 OLICHKOI MOCIEACTBUH . CYXXJCHUH U OLICHKON
., | OIIEHKOW MOCIEICTBUI N MOCIIECTBHH BO3MOKHBIX N
BO3MO>KHBIX peneHunit o BO3MOJXKHBIX PEIICHHUH 3a/1a91 . TIOCIIEACTBIH BO3MOKHBIX
BO3MOJKHBIX PEIICHUN peleHuit 3aga4u npu o
3aJaydl NpU OKCIUTyaTaluH TIPY SKCIUTyaTaluH peleHuit 3a1a4u npu
33724y TIPH KCILTyaTaluu 9KCILTyaTallu
THIPABINYECKUX MAIlUH | TH/PABJIMYECKUX MAIIUH U 9KCILTyaTallK
THPABINYECKUX MAIIUH U THPABJIMYECKUX MAIIUH U
KOMITPECCOPOB, KOMITIPECCOPOB, THIPABJINYECKUX MAIIUH U
KOMITPECCOPOB, KOMITPECCOPOB,
HCIIOJIb3YEMbIX B HCIOJIb3YEMBIX B KOMITPECCOPOB,
HCIOJIb3YEMbIX B HCIIOJIb3YCMBIX B
TCXHOJIOTHYCCKHUX TCXHOJIOTHUYCCKUX MTpoLeccax HCIIOJIb3YEMbBIX B
TEXHOJIOTUUECKHX TEXHOJIOTHYECKHX MpoLeccax
npoueccax OypeHHs, IpH OypeHnsi, IIpu CTPOUTEIHCTBE TEXHOJIOTHYECKHX IPOIeccax
npoueccax OypeHus, npu OypeHusi, IIpu CTPOUTEIHCTBE
CTPOUTENBCTBE  CKBAXKHUH, CKB&KHH, 00BIUE, OypeHusi, IpU CTPOUTEIHCTBE
CTPOUTENBCTBE CKBAKHUH, CKBaKHH, 100BIUE,
Jo0bIue,  MOATOTOBKE U TIOJITOTOBKE M TPAHCIIOPTE CKBa)KHH, 100BIYE,
J00bIYe, MOATOTOBKE U TIOJTOTOBKE M TPAHCIIOPTE
TPaHCIIOPTE YTIIEBOJOPOIOB YTJIEBOJIOPOMIOB, AOITyCKast MOJTOTOBKE M TPAHCIIOPTE
TPaHCIIOPTE YTIIEBOAOPOIOB YTJIEBOJIOPOJIOB, TOMTyCKas
(B1.1) psa omuodoK YTIEBOIOPOIOB
HE3HAYHUTEIIbHBIC OITHOKH
OIIK-5. 3Haer TexHojoruio | He 3HaeT TexHomoruso JleMOHCTpHpPYET OTAEIbHBIE JleMoHCTpHpYyeT nocTtaTouHble | JleMOHCTpUpyeT
CrocobeH IMPpOBEACHUA THUIIOBBIX MMPOBEACHUA TUIIOBBIX 3HAHUA 110 TCXHOJIOTUHN 3HAHUA 110 TCXHOJIOTUHU HCUCPIBIBAIOIINEC 3HAHUSA 110
HaXoJuTh U OKCIICPUMCHTOB Ha OKCIICPUMEHTOB Ha MPOBCACHUA TUIIOBBIX MPpOBEACHU TUITOBBIX TCXHOJIOTMU IPOBCACHUA
Hepepa6aTBIBaTb CTaHIapTHOM CTaHJapTHOM OKCIICPUMEHTOB Ha OKCIICPUMEHTOB Ha THUIIOBBIX OKCIICPUMEHTOB Ha
nHpopmamio, 000pyIOBaHUH B | 06opyn0oBaHUH B CTaHIAPTHOM 000PYAOBaHUH CTaH/apTHOM 000PYI0BaHUH CTaHIApTHOM 000PYAOBaHUU
Tpebyemyto s | nabopaTopun U Ha | 1abopaTopuu U Ha B J1abopaTopuu 1 Ha B J1abOpaTOpUH U HA B Ta0OpaTOpUH U HA
MIPUHSATHUSL npousBoacTBe (32.1) MIPOU3BOJICTBE TIPOU3BOJICTBE MIPOU3BOJICTBE TIPOU3BOJICTBE
pelieHuil B YMeeT caMOCTOSITENIEHO YMeeT caMOCTOSITENIEHO
YmMmeer camocrosaTesbHO | He ymeer camocTosITebHO
Hay4HBIX UCKaTh, aHAJTM3UPOBATD HCKaTh, AaHAJM3UPOBATh U B coBepmieHcTBE ymeeT
WCKaTh, AHAJIU3UPOBATh MW | MUCKATh, aHAJM3UPOBATH U
HCCIIE/IOBAHUSX H 0TOMpaTh HEOOXOJUMYIO 0TOMpaTh HEOOXOAUMYIO CaMOCTOSITEIILHO UCKATh,
. | orOupathb HEOOXOAMMYIO | OTOMpPATh HEOOXOANMYIO
B IIPAKTHYECKOH uHpopmarnuio, nH(bOpMAIHIO, aHAIM3UPOBATH M OTOMPATH
. nHpopmanuio, HHPOPMALHIO,
TEXHUYECKON OPraHU30BbBIBATH, OPTaHH30BHIBATH, HE00X0ANMYI0 HH(OPMAILIHIO,
OPTaHU30BHIBATH, OPTaHU30BHIBATH,
JIeSITEbHOCTH, IIpeoOpa3oBbIBATh, COXPAHATH | MPeoOpa3oBHIBATH, COXPAHATh | OPraHW30BHIBATH,
peoOpa3oBHIBATH, peoOpa30BhIBATH,
MIPOBOMTH U IepeaBaTh €€, HCIOJb3YsI 1 TIepesaBaTh €€, UCIOIb3Ys IpeoOpa30BhIBATh, COXPAHITH
o COXpaHsTh U MepeaaBaTh ee, | COXPaHATh U MepeaBaTh ee,
MATeHTHBIH uMeroneecst 000pyaoBaHue, umerolieecst 000pyoBaHue, U [iepe/iaBaTh €e, UCIONb3YsI
UCTIONB3Ys HMeEIOLIeeCs | MCIOJb3Ysl UMEIOIIeecs
aHaIu3 u pUOOPBI U MaTepUaIbI, pUOOPBI U MaTepUAIBI, uMeroleecs 000pyI0BaHHe,
obopynoBanue, HmpuOOpsl U | 00opyHOBaHUE, IPUOOPHI U
Tparchep JIOITyCKasl 3HAYUTEIIbHbBIE JIOITyCKasl HE3HAYUTEIIbHBIE puOOPHI U MaTEPHAIIBI
. Matepuansl (V2.1) MaTepuaibl
TCXHOJIOTUHU HETOYHOCTHU U MOTPCIITHOCTHU HCTOYHOCTH
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KO}:{ 1 HAMMCHOBAHUC

Kon Kpurepun onieHHBaHMs pe3yabTaTOB 00yUeHHS
pe3ynbpTata 00y4IeHHs 10
KOMIIECTEHITHA
JVCIHTUINHE 1-2 3 4 5
1 2 3 4 5 6
Bnageer HaBBIKaMHU Bunageer HaBbikaMu
He Bnaneet HaBpIkamMu Xopouio BiaseeT HaBbIKAMU B coBepiieHcTBe Biageer
pa3paboTku pa3paboTKK MHHOBAIIHOHHBIX
pa3paboTku pa3pabOTKN MHHOBAIIMOHHBIX | HAaBBIKAMH Pa3pabOTKH
WHHOBAIIMOHHBIX IOIXO/I0B MTOJTXO/I0B B KOHKPETHBIX
WHHOBAIIOHHBIX TOIXO/IOB MTOJIX0O/I0B B KOHKPETHBIX WHHOBAITMOHHBIX ITOJIXOJ0B B
B KOHKPETHBIX TEXHOJIOTHSX TEXHOJIOTUSX, JOIMYyCKast
B KOHKPETHBIX TEXHOJIOTHIIX TEXHOJIOTHSIX KOHKPETHBIX TEXHOJIOTHIX
(B2.1) 3HAYNUTEITbHBIC OMIHOKH
E€MOHCTPHUPYET OTICIHHBIC E€MOHCTPHUPYET JOCTATOYHBIE E€MOHCTPHUPYET
3HaeT npuHOUTH | He 3HaeT mpuHIHTIED A PHPY A PHPY A PHpY
3HAHUS MPUHIIUIIOB 3HAHMS IPUHLIUIIOB MCYEPIIBIBAIOLINE 3HAHUS
nH(}popMaMOHHO- nH(pOpMaIMOHHO-
UHPOPMAIMOHHO- uH(OopMaMOHHO- NPUHIXIOB UH()OPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX KOMMYHHUKAI[HOHHBIX
N . KOMMYHHUKAITHOHHBIX KOMMYHHUKAITHOHHBIX KOMMYHHUKAITHOHHBIX
TEXHOJOIMH ¥ OCHOBHBIC | TEXHOJIOTHIl U OCHOBHbBIE . . .
TEXHOJIOTUI U OCHOBHBIX TEXHOJIOTUH U OCHOBHBIX TEXHOJIOTUH U OCHOBHBIX
OIIK-7. TpeboBaHUS TpeOOBaHUS . . N
N . TpeboBaHU TpeboBaHU TpeboBaHM
CnocobeH nH(OPMAIIMOHHO nH(OPMAIIMOHHO . . .
nHPOPMAIIMOHHON uH(popMaMOHHON uH(pOpMaIIMOHHOM
OIICHUBATh 6e3omacHoctH (33.1) 0e30MacHOCTH
0e30MacHOCTH 0e30MmacHOCTH Oe3omacHOCTH
pe3yIbTaTHI
YmMeer pemrate cTaHIAPTHEIC
Hay4IHO- Ymeer pemath | He ymeer pemats 3871841 MPOGECCHOHATHHOI YMeer pemate cTaHIapTHEIE | B coBepmieHCTBE ymeeT
TEXHUYECKUX CTaHIAPTHEIC 3a/laud | CTaHAApPTHEIC 3a/1a4H ,I[GFITGHLHI())CTI/I 2 OCHOBE 3a1a4n MpoheCCHOHAIBHOM pemaTh CTaHAapTHEIC 3a1a9H
pa3paboToK, poheCCHOHATEHOM poheCCHOHATEHOM HH(OpMAIHOHHOf 1 JeSITETFHOCTH Ha OCHOBE poecCHOHANBHOM
HAyYHBIX NESITENFPHOCTH Ha OCHOBE | JNEATEIHHOCTH Ha OCHOBE 61/16111?0r adbieckoii WHPOPMAIIOHHON U JEeSTETFHOCTH Ha OCHOBE
WCCJICIOBAaHUN U | WH(POPMAIIMOHHOM U | “THPOPMAITMOHHON U p OoubIMorpaduIecKomn HH)OPMAITMOHHOH U
. . KYJIBTYPBI C IPUMEHEHHEM .
000CHOBBIBAaTh | OGubnmorpaduueckoi oubnmorpaduueckoit . KyJIBTYpHI C IPUMEHEHHEM 6ubanorpaduueckoit
. COBPEMEHHBIX TEXHOJIOTHI U .
COOCTBEHHBIH KyJIbTYPbl C TNPUMEHEHHEM | KyJIbTYpHI C IPUMEHEHHUEM eGoBaril COBPEMEHHBIX TEXHOJIOTHH U | KYJIBTYPBI C IPUMEHEHHEM
BBIOOD, COBPEMEHHBIX TEXHOJIOTHH | COBPEMEHHBIX TEXHOJIOTHIA 11:1131 (bopMAIOHHOT TpeboBaHMi COBPEMEHHBIX TEXHOJIOTHI 1
CUCTEMATU3UPYs | U TpeOoBaHMH | U TpeOOBaHUI 6e30HI;CHOCTH [ — UHPOPMATMOHHOH TpeGoBaHMH
u 06001mas HH(POPMAIIMOHHON HHGPOPMAIIMOHHON ’ y 0e30macHOCTH, A0IyCcKast WH(POPMAITMOHHOM
3HAYUTEJIbHbIC HETOYHOCTH U
JIOCTYKEHHUS B 6e3onmacHocth (Y3.1) OGe3omacHoCTH HE3HAYUTENbHbIE HETOUHOCTH | 0€30MacHOCTH
MTOTPENTHOCTH
obmactu
Bnanmeer HABBIKAMH
(uzmgecKkux
pemeHus CTaHAapPTHBIX
MIPOIECCOB .
3amad  npodeccnoHanpHOl | He BnameeT HaBBIKaMU Xopo1o BiaaeeT HaBpIKaMU B coBepmieHCcTBE BiameeT
TOPHOTO U BrnanmeeT ocymecTBineHus
JESITEIFPHOCTH Ha OCHOBE | OCYIIECTBIICHHS OCYIIECTBJICHHUS HABBIKAMH OCYIIECTBICHUS
He(TETa30BOTO TEXHUYIECKOTO KOHTPOJIS
COBpPEMECHHBIX TEXHHYCCKOTO KOHTPOJIIS TEXHUYIECKOTO KOHTPOJISA TEXHUYIECKOTO KOHTPOJISA
MPOU3BOICTBA. COCTOSIHUS U
UH(POPMAIIHOHHBIX COCTOSIHUSI 1 COCTOSIHUS U COCTOSIHUS 1

TEXHOJOTUH M € Yy4eTOM
TpeOOBaHMIA
nHGOPMAITMOHHON
6e3omacHoctH (B3.1)

paboToCcIocOOHOCTH
OypoBOTO 000pYIOBaHUS

paboTocrocoOHOCTH
OypoBOTO 000PYIOBaHUS

paboTOCTIOCOOHOCTH
OypoBOTO 000PYyIOBaHUS

paboTOCTIOCOOHOCTH
OypoBoOTro 000pyIOBaHUS
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KAPTA

00ecre4eHHOCTH TUCHUIIJIMHBI Y4e0HOH M Y4eOHO-MeTOoUYeCKOi JTUTepaTypoil

JucuunnuHa [uapoMamHbl 1 KOMIPECCOPhI

Kon, crermansaocts 21.05.06 HedrerazoBble TEXHHUKA M TEXHOJIOTMH
Hanpasnennoctb

Texnosorus OypeHust HEPTSIHBIX U TA30BBIX CKBAXKUH

Pa3paboTka u sKcrutyaTarus HeTSHBIX U Fa30BBIX MECTOPOXKICHU N
MarucrtpaiibHble TPyOOIpOBOIbl U Fa30HEPTEXPAHUIIUILA

Marmnsl 1 060py0BaHNEe He()TEra3oBbIX MPOMBICIOB

[Ipunoxenue 2

Koniectso Kontunrent ObecrmieueHHOCTD Hannuwne
Ne | HasBanme yueOHOTO, y4eOHO-METOJUIECKOTO H3JaHUsI, aBTOP, U31aTeILCTBO, BU H3TaHHUS, SK3EMILIADOB B 00y4aroIIXxcs, 00yJaromuxcst 3JIEKTPOHHOTO
/I roJl U3J1aHus BUK HCIOJIB3YIOLINX nuTepaTypoy, | Bapuanrta B ObC
YKa3aHHYIO JINTEPATYPY % (+/-)
luopaBnuka, THAPOMAIIMHBI W THAPOIMHEBMONPUBO [DISKTPOHHBIA pecypc]| : ydeOHOe
1 | mocobue / T. B. ApremseBa [u ap.] ; pen. C. II. Crecun. - 4-¢ u3g., crep. - DIEKTPOH. 17 30 100 -
TEKCTOBBIC JaH. - M. : Akagemus, 2008. 335c.
JBuHUH, AHaTONUN AJIEKCEeeBUY.
TurnoBble IEHTPOOEKHBIE HACOCHI B HE(PTIHOM MPOMBILIUIEHHOCTH : y4eOHOE 1ocodue st
o | CTyAeHTOB By30B, oOygaromuxcs 1o creruanbHocTH 130602 "MammHbl 1 000pyHoBaHHe 4747P o5 100 +
HEe(TAHBIX M Ta30BBIX MPOMBICIOB" HAlpaBJIEHUS IMOATOTOBKH creruanictos 130600
"O6opyznoBaHHe U arperaTel HedrerazoBoro npounssoactea” / A. A. JIsunnH, A. A. besyc ;
TromI'HT'Y. - Tromens :TroM[HI'Y, 2010. - 232 c.
3 Hacocst u komnpeccopst [TekcT] : Kypc IeKIui : yqe6H9e nocobue / B. B. CosnoBbes, /1. T. 5P 50 100 +
Cenusanos ; YI'TY. - Vxra: YI'TVY, 2011. - 66 ¢ http://lib.ugtu.net/book/16062.
=
PykoBoauTe b 06pa3oBaTe/bHOM IPOrpaMMbl “~ AE. Anamknna  Aupekrop BUK I 5| Ll ‘) I:X. Katokosa
«AF » (%2 2020 r. ? |
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