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BBEJEHHUE

Haznauenne maHHOTO TOCOOMS — OKa3aTh MOMOIb CTYJeHTaM 4-
5-ro kypca B ocBoeHmH aucuuminHbl «HedrerazonpomeicioBoe
obopymoBanue» MW odopMIeHHH pedepaToB M pacdyeTHO-TpadhUIecKIX
paboT.

B mocobum ompezneneHbl 3HauY€HHE M MECTO CaMOCTOATENHbHOU
paboThl B mporecce o0y4yeHus: U (OPMHUPOBAHMS CIIELMATINCTA, & TaKKe
3HAaKOMHUT CTYIACHTOB C OCHOBHBIMH IpPaBWIAMH OpraHU3aLud
CaMOCTOSITeBHBIX PabOT mist 3(P(HEKTUBHOTO OCBOCHHUS Marepuaia u
COXpaHEeHusl JUINTeNbHOH pabortocnocobHocTn. [lo  mucnmmmze
IpUBEAECHA MPOrpaMMa CaMOCTOSTENbHOW paboThl C OIpeAeIeHUEM
CPOKOB KOHTPOJISI OCBOCHHUSI MaTepHaJOB, IyTEM HANMCAHUS W 3alUTHI
pedeparoB. B mocoOum mnpuBeaeH NpUMEPHBIA MEpeYeHb TeM Ui
CaMOCTOSITETIbHOTO W3YYCHMS, PACIIMPSIOMINX PaMKU JICKIHOHHOTO
Marepuaia, B CBS3U C OOJBIIOW HOMEHKIATYpoil 00OpyIOBaHUS 10
JaHHBIM JAWCUMIUIMHAM M OTPAaHMYEHHOCTHM ayAWTOPHBIX YacoB.
[IpuBeneH nepedyeHb PEKOMEHIYEMOH JOMOIHUTEIBHOMN JINTEpaTyphl 1O
JTAHHOU TEMAaTHKE.

1. SHAUEHUE CAMOCTOSTEJIbHON PABOTHI B ITIPOIIECCE
OBYYEHUSA U @POPMUPOBAHUSA CIIEHUAJIUCTA

CaMocTosiTeNnbHAs WM, JPYTHMH CJIOBaMH, BHeayIWTOpHAs
paboTa CTy/IEHTOB SBIISIETCS OJHIUM H3 OCHOBHBIX YCIIOBHH TOCTHKECHHS
1esel Bcero obpasoBarenbHOro mnpouecca. O0ydeHHe CTYJACHTOB TOJIBKO
CO CTOpOHHI TIperojaBaTesiel Jake Ha ypOBHE caMOl COBpEeMEHHON
nH(pOpPMAIH TepSET BCIKANA CMBICT, €CITH OHO He OyIeT COeAMHEHO CO
BCTPEYHBIM CTPEMJICHHEM CTYJCHTOB — AaKTHBHOM CaMOCTOSATEIbHOM
paboTol. DTOT MPUHIIUI HE HOB M alipOOMPOBAH MHOTOBEKOBBIM OITBITOM
OTEUYECTBEHHON U MUPOBOM BBICILIEH IIIKOJIBI.

Oco060 BenmMka poJib CaMOOOpPa3oBaHUS M CaAMOCTOSTEIHHOM
paboThl 00ydYaeMbIX B BBICIICH IIKOJIBI, TaK KaK TJABHEHUIIEH IIENbIO
BY30BCKOTO o0Opa3oBaHHA SIBIISIETCS HAYYUTh CTYJIEHTOB
CaMOCTOSITETFHOMY TBOPYECKOMY MBIIUIEHUIO, YMEHHUIO II0JB30BaTHCS
TEXHUUYECKOHN U CIeUalbHOW JTUTEPATYPOH.

O OousbmION poNM M 3HAYUMOCTH CaMOCTOSITENILHOW paboTHI B
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nporecce MOATOTOBKH OYAyIIUX CIHEIHAIUCTOB CBUAETEILCTBYET TOT
¢dakT, yTo 00BEM OTBOAMMOTO Ha HEE BPEMEHH COCTaBIsIeT Oojee
[OJIOBUHBI CyMMAapHBIX 3aTpaT BpeMeHHM Ha oOydeHue. Bpems Ha
CaMOCTOATENBbHYI0 paboTy Iutanupyercs B oobeme 10 50% u 6omee oT
obmiero o0vemMa BpEMEHH, OTBOAMMOTO Ha OCBOCHUE H3ydaeMOH
mucuuiuinHbl. CTyAeHTaM ciieyeT 3HaTh, 4TO CaMOCTOsTeNbHas padora
Haja ydyeOHBIM MaTepHaloM — KaK COCTaBHas M HEOTheMJIEMas 4acTh
yueOHOro Imporecca — HOPMHPYETCs, IUIAHUPYETCs, OpraHu3yercs,
KOHTponupyeTca. B 3Toil paboTe y4yacTBYIOT METOIUYECKHE COBETHI,
KOMHCCHH, IEKaHaThl, Kadenpel, BeAymue npenoaaBaTend. OmHaKo
OCHOBHYIO M pEHIAIOIIyI0 poJib B IUIAHUPOBAHHUM U OpTraHU3aLUU
CaMOCTOSITETIbHOM pabOTHI UrPaeT HEMOCPEICTBEHHBIN €€ UCIIOTHUTENb —
CTYZCHT.

HopmupoBaHHBIH OIOKET BpeMeHH sl yueOHBIX 3aHSATHH Ha
CeMEeCTp MO AMCLUIUIMHE YCTAaHOBJIEH:

«HedrerazonpomeicioBoe obopynoBanue» — 252 YacoB, H3
KOTOpBIX 85 4acoB OTBOJAWTCS Ha ayJUTOpHbIC 3aHATHs, a 131 4dac Ha
caMoCTOsITeNIbHOE 00yUeHHE.

2. OPTAHM3ALIASI CAMOCTOSITEJILHOI PABOTBI
CTYJIEHTOB

Opranm3anusi W IUTAHHPOBAHUE CaMOCTOATENHLHON paboThI
JNOJDKHBl ~ HMCXOAWTh W3  YCJIOBUS ~ COXPaHEHUs  JUIMTEILHOH
paboTocrmocoOHOCTH M MpOM3BOAMTENbHOCTH. [Ipn 3TOM He HOMKHO
HAHOCUThCS yIlIepOa 370pOBBI0, COXpaHSETCS KelaHWe HalbHeiIei
paboTel. 3akoHOMEpHOCTH dS()PEKTUBHOTO YMCTBEHHOTO TpYyI Ha
OCHOBaHUHU MHOT'OBEKOBOTO OIIBITa YeJI0BeYecTBa ObuTH
cthopmymupoBansl  pycckum  gusuonorom H.E. Bsemenckum. OnH
YCTaHOBWJI, YTO HMHTEHCHBHOCTHIO YMCTBEHHOTO TpYyAa OIpEAeTseTCs
COCTOSIHUE OpraHU3Ma YeJIOBEKa, U3 KOTOPOTO BBITEKAET PsIII IPaBHII.

1. Ecnu yenoBek paboTaeT B ompeneIeHHOM PUTME U Yepes3
oTpezieTIeHHbIE HHTEPBAJIBI BPEMEHN OTIBIXAET, TO MPOU3BOIUTENFHOCTD
Tpy#a 1o mepe paboThl OynmeT Bo3pacTarh. [lemo B TOM, 4TO MO3T
npuoOpeTaeT «HHEpPUUIO padoThl» M, HAXOASICh B BO30YKAECHHOM
COCTOSHUHM, B KOPOTKHE TIEPepBIBEI OTAbIXa HE yTpauWBaeT JTOU
«uHEepIHUM». B 3TO e Bpems OpraHu3M B IIEJIOM BOCCTAHABIMBAET CBOM
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CUJIBI, 4 OT IIUKJIA K MUKy IMTPOUCXOJUT aKTUBU3AIUA BCEX €TO ®YHKHHﬁ,
BCEX ero OMo(HM3MUECKHUX CHUCTEM. YCTaHOBJIEHO, YTO MEPEPHIB MEWKIY
nuKIIaMu padotsl 1-1,5 gaca momkeH cocTaBiaTh 5-10 munyT. Ilocne 4-5
[UKIIOB IIEIeCO00pa3HO CAENATh MEPEPHIB IIUTEILHOCTRIO 30-60 MUHYT.
Bpems 3aHsATHIl YMCTBEHHBIM TPYJIOM B CYTKH JOJDKHO COCTABJISITH HE
O6onee 10 wyacoB. PuTmMuYHOCTH pacmpeneneHUs TpyAa W OTIbIXa
COCTaBJISIET MTEPBOE MPABUIIO TUTHEHBI YMCTBEHHOTO TPY/Ia.

2. CyImHOCTh BTOpPOTO MpaBUIIa COCTABISIOT OpraHU3alus
CaMOCTOSITENTbHOH paboThl M pabodero Mecra, a TakXKe MPaBHIBLHOCTh
pactpeneneHusl MpeacTosAmel padoTel Mo TpyAoemMkocTH. HaumHatsh
paboTy pexoMeHAyeTcsi C TOATOTOBKM HH(OPMATUBHOTO MaTepHaa,
coctaBlieHHs HeOompmioro IuiaHa paborel.  Haumbate  paboty
PEKOMEHIyeTCs ¢ BOMPOCOB CpenHeH TPYyAHOCTH, TMOCIE Hero
nepexoauTh Ha Oomee cioxHble. Haumbomee serkue  BOMPOCH!
PEKOMEHIYETCsl OCTaBIIATh HAa KOHELl 3aHATHS.

3. Tpetbe MPABUIIO npemnonaraeT BKJTIOUCHHE
MTOABM)XHOCTH B TIpoIiecce paboThI (BCTATh, IPOHUTHUCH, Pa3MAThLCS).
4, UeTBepToe NMpPaBHIO — OpraHU3aIUs KPaTKOBPEMEHHOTO

OTIbIXa MEXIY IUKIAMH yMCTBEHHOW paOOTHl - BHINTH Ha BO3IYX,
CIeNATh 3aPSANKY U T.II.

5. IIsToe mpaBuiIO OMpEAENsiET COJEpkKaHUE IUTENbHOTO
OTJIbIXA MOCJIC 3aHATUN YMCTBEHHBIM TPYJIOM (CHIOPT U T.II.)
6. Pabora momkHa MPOXOMUTHh B yCIOBHSX, YUIUTHIBAIOIINX

OCHOBHBIE TpeOOBaHHUS MO IproHomuKe. OCBEIIEHHOCTh pabouero mecra
C 3TUMHM HOpMaMH JOJDKHA cocTaBidath 150-200 JIk. Mcrounuk cBeta
JOJDKeH — pacmonaratbesi  ciesa.  Cronm  He  JODKEH — MMETh
CBETOOTPAXKAIOLINX IOBEPXHOCTEH.

7. Jnst mponyKTHBHOW pabOTBl BO3AYX B IOMEIICHUH
JIOJKEH OBITH YMCTHIM, Oe3 3amaxoB, Temneparypa 18-19 °C, Bia)HOCTH
50-75 %.

8. OdeHb BaXHBIMH MJIS TPOAYKTUBHOTO YMCTBEHHOTO
TpyZJa SIBISETCS OTCYTCTBUE 3BYKOBBIX pa3fpa)XMTeJeH, peryJsipHOCTb
MUTaHUs, CHA, UCKJIIOYEHUS JI000r0 IOMUHTA, KaK CPEeICTBA MOBBILICHUS
JKU3HEHHOTO TOHYCa WM TOIIepKaHUs paboTOCIIOCOOHOCTH (KypeHHE,
KpenKkuil 4ail, Koge, aIKoroib, XUMUYECKUE MPerapaThl)



3. TIPOTPAMMA CAMOCTOSTEJIBbHOMN PABOTHI
CTYJEHTOB

3.1. HedrerazonpomsicioBoe 060pyaoBaHNE
OTBOAMTCS U1 3aKpeyieHns IPOHAEHHOI0 MaTepuana, paboThl ¢
TEXHUYECKOW JUTEepaTypod, TEXHHUYECKHMMHU IKypHalIaMH, ITaTeHTHO-
TEXHUYECKOH JUTEPaTyPOi 1o TEeMaTUKe JUCHUIITHBI
«HedTrerazompomsicioBoe 000pyI0BaHUEY.

Tabnuya 1
I'paduk camocTosTenbHON paboTsl 1o Kypey «HedrenpombicioBoe
000pyI0BaHHE»
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121
Ipumeuanne: P —  pedepar, K —  pacuerHo-rpaduueckas  pabora,

1 — nuddepeHunpoBaHHbIN 3a4eT, D — SK3aMeH.

CamocTrosiTennpHass paboTa mpeaycMaTpuBaeT yriayOjeHue u
pacuimpeHre TNPOHAEHHOrO MaTepuaga B CBSI3U C HEJOCTaTOYHBIM
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KOJINYECTBOM ayAUTOPHBIX 3aHATHH W OOMIMPHOCTHIO HOMEHKJIATYPHI
obopymoBanus jans  Ao0bam  Hedprtu. CamocrositenbHas — pabora
IpeycMaTpruBaeT padoTy ¢ TEXHHYECKOW JHMTEpaTypoi, TEXHHYECKUMH
KypHaJIaMU, MaTeHTHO-TEXHUYECKUMH MaTepHaIaMu.

B mponecce camocTosTensHOW Pa0OTHl CTYACHTH BBINOJIHSAIOT
IBa pedepara H JBe pacyeTHO-rpapuIecKue padoThI.

IlepeyeHb TeM 1JIf CAMOCTOSITEILHOH PadOThI

1. Buner HacocoB, IpUMEHAEMBIX BO BHYTPHUITPOMBICTIOBBIX
MepeKadkax, OKMMHBIX M KyCTOBBIX  HACOCHBIX  CTaHIUSX.
Tumnopasmepsl, IKCIUTyaTaIusl, TEXHIYECKOE 00CTyKUBaHNE.

2. Hacocbl ¥  HAacoCHBIE CTAaHIIMM  MarucTpalbHBIX
He(TEeTpOBOIOB. CocraB 000pyIOBaHUS. Tunopasmepsl.
BcnomorarensHoe 060pyI0BaHHUE HACOCHBIX CTaHIUNA. DKCIUTyaTanus U
TEXHUYECKOE 00CITyKHBaHHE.

3. OceBble cuiIbl B LEHTPOOEXHBIX HacocaxX. CrocoOb!
ycTpaneHus. OmOpsl W YIUIOTHEHHS B LEHTPOOEKHBIX HAcCOCaX.
Koncrpykiuu. Dkcmryaranusi, TEXHU9eCKoe 00CTy )KHUBaHHE.

4. Bunmel ¥ KOHCTPYKIHMM TOPITHEBBIX W TUTYH)KEPHBIX
HacocoB. Twumopasmepel. CmocoOBl  peryJHpOBaHHS  ITapaMETPOB.
HepaBHomepHOCTh oIauu JABJIEHUS. Croco0s1 CHUJKCHUS.
Komnencaropsr.

5. [IpuMeHeHne TOPIIHEBHIX W IUTYH)KEPHBIX HAaCcOCOB B
CIIeNMAIBHBIX arperaTax il MPOMBIBKH CKBKHMH OT MECYAHBIX MPOOOK
JUTS.  TIPOBEJICHUS TUApPOpa3pblBa IUIACTA, KHUCIOTHOH 00paboTKH,
[IEMEHTHPOBAHUSA U T.II. pa0oT.

6. PoropHubie HAaCOCHL. Oo6uacTb TIPUMEHEHUS.
Konctpyxkiuu, napaMmeTpsbl, SKCIUTyaTalus.
7. Komnpeccopsr. Hasnauenue, KIJTACCH(UKAITHSL.

[Ipumenenne B TEXHOJOTHAXHE(DTETa3000BIYH, OCBOCHHE CKBAXKHH,
KOMITpECCOPHOM raziudre u ap.

8. [opmHeBble  KOMIpeccophl. [ 'a30MOTOKOMIPECCOPEI.
Konctpykmun. OcHOBHBEIE y31bl U jaeTand. KoMrpeccopHble yCTaHOBKH
(cTaHIMM) HA OCHOBE ITOPITHEBBIX KOMIIPECCOPOB. DKCILTyaTaITHsI.

9. Lentpobexxable kommpeccopbl. OCHOBHBIE Y3IBl H
netanmu. KowmpeccopHple  yCTaHOBKHM  (CTaHIMH). OJKCIDTyaTaIlwsl.
OCHOBHBIE TapaMeTPHl U XapaKTEPUCTHUKH.
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10. ArperaTtel A TMOA3EMHOTO  PEMOHTa  CKBa)XUH,
Knaccudukamus.  OcHOBHBIE — TapaMeTphI. CoctaB  OCHOBHOIO
000pyIOBaHUS U €T0 TTapaMETPHI.

11. O6opynoBanne ¥  CHUCTEMBI  aBTOMATH3AIlMH |
MeXaHH3auuu paboT B IOA3EMHOM PEMOHTE CKBaYKHH.

12. [lonBecHbIE KIFOUW AJII CBUHYMBAHHUS M Pa3BUHYMBAHHS
HKT u mranr. OcHoBHBIC y37bI B jgerand. OCHOBHBIC ITapaMeTpHI.
IIpumenenue.

13. VYerpoiicTBa Uil pEMOHTa 3KCIUTYyaTalOHHBIX KOJIOHH.
[Ipuamun  neiictBus. OcHOBHBIE Y376 H  AeTamd. [lapameTpsl.
IIpumenenue.

14. MomnTtax u 00cay)uBaHue (POHTAHHON apMaTypshl.

15. KoHTponbs u peryiaupoBaHre pekuMa padoT (OHTAHHBIX
CKBaXHUH.

16. CKBa)KUHHBIE KJIanaHbI-OTCEKaTEeH, THIIBI,
KOHCTPYKITHUS, YIIPaBJICHHE.

17. 3ammuTa OKpyXalomed cpeasl TpH  OKCIDIyaTalnH
(hOHTAHUPYIOIIMX CKBAKHH.

18. TunoBkie 00BsI3kM (DOHTAHHOW apMaTyPHI.

19. [IITanroBrie CKBaXXMHHBIE HACOCHL. [IpuUHUIUNHATbHBIE

CXeMbl BCTaBHBIX M HE BCTAaBHBIX HacocoB. CmocoObl KpemsieHus B
ckBaxknHe. KOHCTpyKIUs 1 MaTepranbl OCHOBHBIX JI€Taleil HACOCOB.

20. KoHCTpyKTHBHBIE HCIIOIHEHUS HACOCOB UISl PA3IMIHBIX
YCJIOBHM SKCILTyaTaIiu. DKCIUTyaTallys ITAaHTOBBIX HACOCOB.

21. [ltanroBeie Hacocel ans A00bMM He)TH W3 JABYX
TJTACTOB, KOHCTPYKIIUS, THITBL.

22. Hacocupsie mranru. Tumopa3mepbl, KOHCTPYKIIUS,
yCIIOBHsL palOTHl, JACHCTBYIOIIME HAarpy3Kd, OCHOBHBIE IPUYHHBI
paspymenns. [IpaBuna XpaHeHHs, SKCILTyaTalldid, TPAHCIOPTHPOBKU H
CITyCKa B CKBKHHY.

23. Hacocno-komnpeccopusie  TpyObl. [lombop HKT s
KOHKPETHBIX YCIOBHH dKCIUTyaTaluu, TexHuueckue tpedosanus k HKT,
MpaBwJia XPaHEHHUs, TPAHCTIOPTUPOBKY U IKCILTyaTalllH.

24, IIpuBoabl HITAHTOBBIX CKBaKMUHHBIX HACOCOB.
Knaccupukauus mnpuBomoB — OajgaHcHpHBIE, Oe3 OanaHCHpHBIE
OJHOILIEYHE, NBYIUIEYHE, C JJIEKTPO WIH THIPOIPUBOAOM, IIEIMTHOM,
MEXaTPOHHBIN TPUBOI.



25. banancupHble CTaHKU-Kadajikd. TUIOpa3sMEpPHBIE PsIbL.
AKcuanpHble, e3aKCHaIbHble, KHHEMaTHYeCKUH 3¢ dexT.

26. MoHnTaX, dKCIUTyaTaIusl, TeXHIKa 0€301TacHOCTH, OXpaHa
OKpY’Karolen cpenbl npu skcrryaranuy HITH.
27. O6opynoBanue IS SKCILTyaTaIluu CKBaXXHUH

ANEKTPOLIEHTPOOIKHBIMU  MTOTPYKHBIMH  HacocaMu. KOMIUIEKTHOCTB,
00J1aCTh TPUMECHECHIS B KJIACCH(DUKAITNS YCTAHOBOK.

28. [Mpunnune: moxdopa YIIIH

29. [IpuHIHTIHATEHBIE KOHCTPYKTUBHBIE CXEMBI THIPO3AIHT
B T.4. 3apyOCIKHEIE.

30. Ucnpitanue YOLH nocie peMoHTa, CIIyCK B CKBa)KHHY,
JKCIUTyaTanus, cucreMa 3amutel Y OI1H.

31. YcraHOBKa  3JIEKTPOBUHTOBBIX TMOTPYXKHBIX HACOCOB
(YOBH), tumopasMepsl, o0nacTH TPUMEHEHHS, JOCTOMHCTBA W
HEJIOCTATKH, SKCILTyaTaIlusl.

32. YcTaHOBKM  THUAPOMOPIIHEBBIX  HacocoB. OOmactb
npumeneHus. CoctaB o000pyInoBaHHWS, THIIOpasMepsl. JlocTomHCTBA,
HEJIOCTATKH.

33. HoBble BUabl CKBaKUHHBIX YCTaHOBOK U npuBoaos IIII'H
— JUIMHHOXONIOBBIE HACOCHBIE YCTaHOBKH, IIEITHOM W MeXaTpPOHHBII
npuBog UII'H. OGmactu npuMeHEHHs, KOHCTPYKTHBHAs CXema,
MEePCIIEKTUBEI.

4. TPEBOBAHHUSI K O®OPMJIEHUIO KOHTPOJIbHOM
PABOTHI (PE@EPATA)

O0BeM KOHTPOJBHOW paboThl (pedepara) MOMKEH COCTABIATH
20-30 crpanun MammHONUCHOro TekcTa Times New Roman. Tlpu
HEOOXOAMMOCTH BKJIIOYAIOTCA Trpaduyeckue M300pakeHUs, CXEMBI,
TaOJIHIIBL.

5. IPABHJIA O®OPMJIEHUA

5.1. IlpaBuna oopmiIeHHS TUTYIHHOTO JIUCTA M OTJIABIICHUS.

TUTYBHBIN JIUCT BBIONHSIETCS 1O 00IMM TpeboBanusM. Homep
CTpaHWIBI Ha TUTYJIHHOM IIUCTE HE CTAaBUTCS. 32 TUTYJIHHBIM IHUCTOM
MMOMENIAIOTCS  3aJaHie Ha KOHTPONBHYIO pabory (pedepar) u
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OTJIaBJICHUE.

5.2. IlpaBuna ohopMiIeHHS OCHOBHBIX Pa3/IENoB.

TexcroBas 4acTh KOHTPOIBHOU paboTHI (pedepara) BEITIOTHICTCS
mpudrom Nel4 ¢ uHTEpBanaMu, Ha OJTHON cTOpoHe JHcTa Gopmara A4, ¢
nonsimu: cneBa — 30 mm, crpaBa — 10 MM, cBepXy U cHu3y 1o 20 mm.
Homepa crpanun BHH3y B 1eHTpe. Kaxnmplii pasgen Hymepyertcs,
03arjIaBIMBAETCS M HAYMHAETCS C HOBOW CTPaHHUIIBL.

5.3. IlpaBuna opopMIICHHUS paCUETHBIX QOPMYIL.

[lepBoHauambHO OOBSACHSETCS IEIh pacdyeTra W MPUBOIUTCS
WCTOYHHUK, W3 KOTOPOTO B35Ta METOJMKA pacueTa W IPHUBOJUMBIC
¢dopmynbl. 3aTeM 3ammchiBaeTCsl pacderHas (opmyia B OyKBEHHOM
BBIDOKEHHUH, IIOCIE 4Yero MNpUBOIUTCA pacmuppoBKa OyKBEHHBIX
CHMBOJIOB, YHCJIOBBIX KOI(G(UIIMEHTOB W WX 3HAYCHHA B TOHU
MOCIIeI0BATeIbHOCTH, B KOTOPOM OHH TPHBEICHH B (QOpMyIe.
PacmmgpoBka Kakaoro cuMBoJia IPUBOAUTCS ¢ HOBOM cTpoku. Cchblika
Ha WCTOYHWUK TIPU WCIOIH30BAHUN OOIIEU3BECTHHIX (QOPMYT HE
Tpebyercs (pacueTHbie (GOPMYINBI M3 KypcOB (PU3WKH, COMPOTHBIICHUE
MaTepuanoB, JETald MallWH, TUAPABINKH, TEOPETUYECKOH MEXaHHKH U
T.IL).

IIpumep 3ammcu pacueTHBIX (opmyt:

«OmnpeneneHne CTparuBaromiell HArpy3KH M7 TPEYTroJbHOM
pe3bObI onpenensieTcs no ¢popmyne AxosneBa-LlymuaoBa (MCTOUHUK).

n-D_-b-c
P = cp m
CTp Dp
1+n-—2 . ctg(o+
N celero)
rie: D,, — cpenHuii InaMeTp CedeHHs IO BIajMHE NEPBOii MOIHOH
HUTKH (B OCHOBHOM IIJIOCKOCTH).
D,=D-2t-b,
rie: D - HapYKHBIT JMamMeTp TpyOBI, MM;
D=[ ] mm
t — riryOuHa pe3bObl, MM;
t=[ 1 mm

b — Tonmmua cTeHKU TPYOBI 10 BIAMHE TOM XK€ HUTKH, MM;
b=[ 1mm

G,, Ipenen TeKy4yecTu MaTepuasa TpyObl, BEBIOPaHHOM IpyTIIIbL
npoudoctu, MIla,
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c,=[ 1, MIla;
L — nynvHa pe3bObl ¢ MOMHBIM Mo UIeM (10 OCHOBHOW TIIOCKOCTH), MM
L=[ 1] mm
1 — monpaska lllymunosa, 6e3pasmepHbIi KO3PPHUIIHEHT;
O, — YroJI HaKJIOHAa HeCYIIeH MMOBEPXHOCTH pe3hObl K OCH TPYOHI, Tpas;
a=[ ] rpam
(p — yroJ TpeHus B pe3rbe, rpam;
o=[ ] rpan

IIpuBeneHHble B MpOEKTE (HOPMYJIBI JOIKHBI UMETH CKBO3HYIO
HyMEpaIuio apadCKuMH HPpaMH.

[MopsinkoBeiii No ¢dopmyn JOKeH OBITh NMPHBEICH CIpaBa OT
(hopMyITEI B CKOOKAX.

5.4. IIpaBuna ohopMieHHS TaOIUI]

Hudposoii MmaTepuan, Kak NpaBWIO, NODKEH O(QOpMIATHCS B
Buzae Tabmuu. Kaxxgas tabnuua omKHA MMETh 3arojoBOK. 3arojioBOK U
CJIOBO TabJIMIla HAYMHAIOT ¢ IPONHUCcHO# OykBhI. [Ipumep:

Tabauya Ne
TexHMUYECKass XapaKTEPUCTHKA BUHTOBBIX KOMIIPECCOPOB
Ne Komnpeccopnas ycranoBka
Iloxa3zarenu
n/m SBKI'-10/6 | 6I'B-18/6 | 7BKI-30/7 | 7BKI-50/7
1 2 3 4 5 6
1 Tlogaua, M/MuH 11 18 30 50
JlaBneHue HarHeTaHwUs,
2 MITa 0,6 1,7 0,7 0,7
3

3aromoBku rpad), TaOMUIBI, CTPOK HAYMHAIOTCA C TPOIHCHBIX
OykB. Bricota cTpok He Menee 8 wmMm. Tabmuikl HyMepyrOTCA
MOoCIe0BaTeNbHO apaOCKUMK LuppaMd. B mpaBoM BepxHEM Yy
TaOIMIBI TIOJ 3aroJIOBKOM TIOMemiaeTcss Haamuch «Tabmmma» ¢
yKa3aHHEeM TMOpSIKoBOro Homepa. Ecim Tabnmma B mpoekre ogHa, TO
cnoBo «Tabnuna» He muIIeTcs W He Hymepyercs. TaObmuiy MmoMemarT
MocIie TIEPBOTO YIIOMUHAHUS O HEW B TEKCTe WM B KOHIE HPOEKTa B
KadecTBe NpWIOKEeHWs. B »ToMm ciydae mocne cioBa «Tabmumay Ne
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yKka3pBaeTcst Homep mpuioxkeHus. K mpumepy: «Tabmuma» Ne
(mpunoxxerne Ne). Tabmuiry ¢ OONBIIMM  KOJHUYECTBOM  CTPOK
JIOITyCKaeTCsl TEPEeHOCHTh Ha Cclenyromyr crpaHuny. Ilepenecennas
YacTh TAOJMIBI JOJDKHA HAYMHATHCS CO CTPOKH «HyMmepamus rpady» 0e3
MOBTOPEHMsI OTJIaBleHHs TaOnuubl. B mpaBoM BepxHeM YINy Hajg
MEPEHECEHHON YacThi0 TAOJIHMLbI ITOMELIAETCS: «IIPOAOJKEHUE TaOIULIbI
Noy.

5.5. IlpaBuna ohopMiIeHHS WILTIOCTPALIUH

Wnnroctpauuu  MoryT OBITh  BBIIOJIHEHBI HAa KOMIIBIOTEPE,
KCEPOKOITUPOBAaHUEM WM OT PYKH ¢ coOmoaeHueM TpedoBanuit ECKJ]
MO BBINOJNHEHHUIO Tpaduueckux paboT Ha OTAETBHBIX JHCTax ¢opmara
A4. NmmrocTpanuu 0003HAYAIOT CII0BOM «PUCYHOK —» ¥ HYMEPYIOTCS
nocienoBaTeNbHO apabckumu 1mdpaMu B Tmpeaenax Bcero pedepara.
Wnnroctpaunu AOMKHBI OBITH MPOKOMMEHTHPOBAaHBI B TEKCTE, MMETh
napamMeTpuyeckue U uHble naHHble. OHU JOJDKHBI MMETh HAMMEHOBAHUE,
pasmeniaeMoe Haj Hed. MnmrocTpanuy NOMEIAoT I0CIe CChUIKM Ha Hee
B Tekcre. Hamnmume wniumocTpauuii 6e3 CCHIJIOK Ha HUX B TEKCTE, He
JIOITy CKaeTCHL.

5.6. TlpaBuna oopmiieHHsI CIIECKA UCTIONIL3YEMOM JTUTEPATyPhI

B chnucok uMcnonb30BaHHOM — JUTEpaTyphl  BKIIOYAIOT — BCE
WCTOYHHUKHU UHPOpManyu. VICTOUHUKY pacnojararoT B CIIMCKE B MOPSIKE
MOSIBJIGHUSI CCBUIOK B TE€KCTE KypcoBOro mnpoekra. CBeaeHHs O KHHTax
JOJDKHBI BKITIOYATh: (aMIJIMIO 1 HHULKAIBI aBTOpa (eciy aBTOpOB Ooee
IBYX yKazaTb «u Apyrue»). K npumepy:

Edumuenko C.U., Ilperaece A.K. Pacuer m koHCTpyHpoBaHHE
MaIlIMH 1 000pyA0BaHUS HEPTIHBIX U TA30BBIX MPOMBICIOB. - M.: ®I'YII
«3n-Bo Hedtp 1 raz» PTY wedTr u raza um. .M. I'yOkuna, 2006.

CBeeHHsI O CTaTbe W3 MEPHUOIUYECKOTO W3MaHUs (KypHaja)
JOJDKHBI BKITIOYATh: (aMHJIMIO M WHUIMAIBl aBTOpa, 3arjlaBhe CTaThH,
HaUMEHOBaHHUE KypHasa, roJl BBITyCKa, HOMEp JKypHana, CTpaHWLbI Ha
KOTOPBIX IIOMELICHA CTAThsI.

[Ipumep: HA.®. bangenko, B.H. 3opun «WcciaenoBanve BIHSHESL
3a30pa M HaTiIra B pabouyumx OpraHax OJHOBHHTOBOIO HAcoca Ha €ro
XapakTepucTuky». MamuHbel U HedTssHOe oOopymoBaHme, 1968, Ne§,
ctp.35-38.
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5.7. [lpaBuna mOCTPOCHUSI CTPYKTYPHO-(PYHKIHOHATBHBIX
cxeM (CPC) 06opyI0BaHUS WIIH €T0 OTACITHHBIX Y3II0B

Pazpabotka COC wmmeer menpro Oonee TayOOKoe H3yUCHHE
KOHCTPYKUMH 000pyIOBaHMs, (YHKIMOHAILHOW 3HAYUMOCTH €T0
OTIENbHBIX Y3JI0B, AeTanel, sneMeHToB KoHCTpykuuu. COC mo3BosseT
0oyiee MOJHO YSICHUTH B3aMMOEHWCTBHE DIIEMEHTOB 00OpYHIOBAaHUS IS
BBITIOJTHEHUS TJIABHOW (PYHKIMH M WX BJIMSHHE HAa JIKCIUTyaTallMOHHYIO
HaJeKHOCTh M  JOAroBeyHocTh. Paspaborka COC  pas3BuBaeT
aHAITMTHYECKUE ¥ TBOPUYECKUE CIIOCOOHOCTH CTYyICHTA.

COC crpoutTcs Ha OCHOBE CTPYKTYPHOW MOIEIH OOOpPYIOBAHWS
WIA ero OTAeNIbHOro y3ha. [IpM MOCTpOeHWH CTPYKTypHOH MOJICIH
u3Jenne pacuieHseTcs Ha (YHKIHOHAIBHO-000COOIEHHBIE COCTABHBIE
9aCTH C PACTIOJIOXKEHHEM UX M0 HEPAPXUIECKOMY YPOBHIO:

1. Hznenue B 1emoM.

2. VY37bL

3. Tlomy3msl.

4. CoenuHUTETHHBIC YIEMEHTHI.

Ilocne mocTpoeHHs  CTPYKTYPHOM  MOJENHM  MPOU3BOIUTCS
(dopMynupoBaHHe (QYHKIMHA BCEX COCTABHBIX YACTEH ITOCIIENOBATEIHHO
M0 YPOBHSAM HEpapXHH CBEPXYy BHH3 M UX HAJIOXKEHHE Ha CTPYKTYPHYIO
MO/IEIb.

OyHKIMK KIaCCUPULIUPYIOTCS TO PsAY NPU3HAKOB!

1. BHemHue — OTpa)xaroT OTHOIIEHUS W3AEIHSA B LEIOM CO
coepoii ero nmpuMeHeHusi. BHemHue QyHkmu nenst Ha riasHeie (D) u
BropocTteneHHble (B,). I'maBHas ¢yHKuus u3gEenuss — OmpenenseT

Ha3HauCHHE, 1IeJb €ro CyIIeCcTBOBaHMs. BropocTeneHHble QyHKIMM He
BIUSIOT Ha PpabOTOCIOCOOHOCTh W XapaKTePUCTHKH, OTPaKaroT
MMOOOYHEIE IIEJTH.

2. BayTtpennme - moppasgensiorcs Ha oOcHOBHBie (O) u
BCIIOMOTATEIbHBIE (Bew)- OCHOBHBIE - 00€eCIIeYnBaOT
paboTocrocOOHOCTh W3IENHsl M OCYIIECTBICHUS TJIaBHOW (QyHKIMK
nzgenus. OCHOBHBIMM (YHKUMSIMA MOTYT OBITH Tiepefava yCHIHH,
KPYTSILEro MOMEHTa, Npeo0pa3oBaHue IBMKEHUS U T.11.

BcenomorarensHple — CIOCOOCTBYIOT —pealn3alil  OCHOBHBIX.
[Mpumepamu BcrioMOraTeNbHBIX (YHKUUH SBISIOTCS COEIUHHUTENBHBIC,
¢buKcHupyolye, HapaBisIOIUe, NEKOPATUBHBIE, MPENOXPaHUTEIBHBIE,
3alIUTHBIE U T.II.
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BHeninue v BHyTpeHHUE (QYHKIUH, OTPaKArOIIUe QyHKIHOHAIBEHO
HEOOXOMUMBIE, MOTPEOUTENHCKHE CBOHCTBA WM ONpPEICIAIOIINE
paboTOCTIOCOOHOCTD U3EIHS SBIISIOTCS TTOJIC3HBIMH.

Becrionesnbie  ¢ynkium — w3nuimmane (M) QyHkomu, He
CHIDKAaIOIMe  padOTOCHOCOOHOCTh  HW3AENHA, HO  CO3JAloIIue
M30BITOYHOCTD U YJIOPOXKAIOIINE U3JEITHE.

Bpennele (B,) OyHKIMEH — OTpHLATENBHO BIUSIONME Ha

paboTOoCIIOCOOHOCTh M3AETHS M €ro IOTPEOUTENBCKYI0) CTOMMOCTH
(BuOpamms, Harpes u T.1.). Hanbonee BaykHOU 3amadell Mpu MOCTPOSHUHU
COC sBusercs BEIABICHUE U hopMynupoBanue GyHKIUHA. J10KHBI OBITH
BBISIBIICHBI MaKCHUMaJbHOE KOJIMYECTBO (YHKIMHA, B TOM 4YHCIE U
Oecrnionie3Hble, BpedHbIE, BTOPOCTENEHHBIE. B mporecce BBISBICHUS,
aHanmm3a u (HOPMYITHUPOBaHHUS (DYHKIHMHA IMPOUCXOMUT Oosee TIIyOOKOe
MOHUMAaHNE KOHCTPYKIUU 000pyIOBaHUS U er0 ()yHKIIMOHUPOBAHHSI.

dopmynupoBanue GyHKIHNA MPOU3BOIUTCA C YUETOM CIETYIOLINX
MPaBUIL:

= Ha3BaHUC JOJDKHO TOYHO OTpaXaTb COACPKaHUC IleI\/'ICTBI/ISI NI
mnponoecca sl BBIMMOJIHCHHS KOTOPOIro IMPpEAHA3HAYCHO U3JACIINE HUIIU €ro
OCHOBHBIC YaCTH,

- ¢yHKUUS AOKHA OBITH copMyaupoBaHa abCTpakTHO Oe3
yKa3aHUsI KOHCTPYKTHBHBIX CIIOCOOOB €€ peasln3anui;

- (opmynupoBka (YHKIMH JOJDKHA COCTOSITh U3 MUHUMAIIEHOTO
KOJIMYECTBA CJOB (TJ1aroil + CyIMIECTBUTEILHOE — «IIepeAaeT KPyTSIIHi
MOMEHT, NIEPEKPHIBAET MOTOK, MEePEAACT YCUIIUS, IPeo0pa3yeT ABIKCHIE
U T.IL»);

- B mporecce (GOpMyITHpPOBaHUS JTOJDKHBI OBITh BBISBICHBI BCE
peann3zyemMble 00BEKTOM (PYHKIUHU, AaXKE T€, IUIsl BBIMOJHEHHUS KOTOPHIX
OH He MpeaHa3Ha4yeH (K IpUMepy — HarpeB JIaMIIbl HAaKaIWBaHUs, HATPEB
moAmuITHAKa, Harpes [13]1, Bubparus, myM  T.11.).

[Mpumep: cTpykTypHO-GYHKIMOHAIBbHAs cxema aBromara AIIP-
2BB.

BrisBienue, aHain3 1 GopMyIUpoOBaHUe (PYHKIUH 11€71eco00pa3Ho
HauuMHaTh Cc Bompoca: «Kak, MocpeacTBOM Yero pealu3yercsl IiIaBHas
GyHKIHS?)»

- CO371aHMEM KpYTALIEro MOMEHTa Ha TpyOHOM Kmode My, n
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4aCTOTOH BpAILEHUS N 34 CUET:

- co3nanua M,, nBUraTens 4acTOTOW BPAIICHHUS Ny,

- U3MEHEHUs PacHOJIOKEHUS OCH BPAILICHUS,

= HU3MCHCHHIA NEPCAATOYHOI'0 OTHOWICHUA JId YBCIIUYCHUA MKp u
CHUKCHUS Ny,

- Tepenayd MOMEHTa KPYTSAIIETo Ha TPYOHBIHA KITI0Y,

- 00bBeaMHEHUs DIIEMEHTOB B KOPITyCe,

- YCTaHOBKM aBTOMAaTa Ha (hJIaHIIe SKCIUTyaTallMOHHON KOJIOHBI,

- yzaepxxaHus Ha Becy kojioHbl HKT,

- ocBoboxnenus kononsl HKT npu nogbeme.

B cBoro ouepens mepeduciieHHbIE (QYHKIUW PEATU3yIOTCS
MOCPEJCTBOM JpyruX (YHKUWH, BBISIBICHHBIX B Mpolecce AalbHEHIIEero
aHanmu3a ¥ GOpPMyITHPOBAHUS.

K mpumepy, ynepxanue Ha Becy konoHbel HKT obecneunBaercs
3a CUeT €€ 3aKJIMHUBAHUS KINHBbSIMH KJIMHOBOH IOJIBECKHU B KOPITyCE.

BUBJINOTPA®UYECKHUIN CIIUCOK

OcHoBHasl TuTepaTypa
1. bouapamkoB B.®. CmpaBoyHHK MacTepa II0 PEMOHTY

He(TerazoBoro TEXHOJIOTHYECKOTO 00opyOBaHUS: y4eOHO-
mpakTHdeckoe Tmocobue [DnekTpoHHBIA pecypc]. M.: «Hudpa-
Nmxenepusa», 2016, Tom 1. — 576 ¢. DNEKTpOHHBINA pecypc:

http://biblioclub.ru/index.php?page=book view red&book id=4
66700

2. bouapuukos B.®. ChopaBoyHHK MacTepa 10 PEMOHTY
He(TerasoBoro TEXHOJOTHYECKOTO 000pyIOBaHHUS: y4eOHo-
MpakTHIecKoe mocodme [DmekTpoHHBIA pecypc]. M.: «Hudpa-
Nnxenepusi», 2016, Tom 2. — 576 ¢. DNeKTpOHHBIHN pecypc:

http://biblioclub.ru/index.php?page=book view_red&book id=4
66702

3. [IlerpakoB J.I. Pa3paborka He(dTIHBIX U Ta30BbIX

MecTopokaeHni [DmekTpoHHBI pecypc]: Yuebnuk / JI.I. Ilerpakos,
J.B. Mapnamos, A.B. Makctotun / HaluoHanbHBII MHHEPaIBHO-
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ceipheBoii yHuBepcuteT «lopubrity. CII0, 2016. — 526 c. DneKkTpOHHBIN
pecypc: http://www.bibliocomplectator.ru/book/&id=71703;
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

JlonoTHATEILHAS JIUTEpaTypa
1. CHapes A.W. PacueTsl MamuH U 000pyA0OBaHUS ISl AOOBIYH

HeTH U raza: yueOHO-TIpaKTHYeCcKoe mocodue. — u3g. 3-e, gom. Mocksa:
«Huadpa-Umkenepus», 2010. — 232 c.

http://biblioclub.ru/index.php?page=book view red&book id=1
44678

2. CripaBOYHHUK IO Ta30IPOMBICIIOBOMY 000pYAOBAHHIO: YIeOHO-
npaktuaeckoe nocodue. B.B. [letpyxun, C.B. [letpyxun. — M.: «Uudpa-
WNnxenepusin, 2010. — 928 c.

http://biblioclub.ru/index.php?page=book view red&book id=1
44803

3. I'unpomexanuka: yue0. nocoOwue. K.TI. Acatyp,
b.C. MaxosukoB. C.-Iletep6. roc. ropH. uH-T uM. [.B.Ilnexanosa (TexH.
yH-T). - CII6.: CIII'TH, 2008. - 326 c.

ba3bl  JaHHBIX, JJEKTPOHHO-OMOJIMOTEYHbIE  CHCTEMBI,
HHGOPMALHOHHO-CIIPABOYHbIE U IOMCKOBBIE CHCTEMBbI

1. EBponeiickas uudpoBast oubnmoreka Europeana:
http://www.europeana.eu/portal

2. NadpopMaImoHHO-U3IaTeNbCKANH IEHTP 110 TEOJIOTHH H
HEIPONOIb30BaHUI0 MUHHUCTEPCTBA TPUPOIHBIX PECYPCOB M IKOJIOTUU
Poccuiickoi ®denepauun - 000 "TEOMHO®OPMMAPK"-
http://www.geoinform.ru/

3. UndopmanmoHHO-aHATUTHUECKUH  1eHTp  «MuHepam» -
http://www.mineral.ru/

4. Koncynprantllmtoc:  cnpaBo4HO - TIOMCKOBasi —CHCTEMa
[DmeKTpoHHBINA pecypc]. - www.consultant.ru/.

5. MupoBas uudpoas 6ubnmoreka: http://wdl.org/ru

6. Hayunas 3JIEKTPOHHAA oubnmoTeka «Scopus»
https://www.scopus.com
7. Hayunas AJIEKTPOHHAS oubnmoreka ScienceDirect:

http://www .sciencedirect.com
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8. Hayunas 3JIEKTPOHHAS OoubroTeKa «eLIBRARY»:
https://elibrary.ru/

https://e.lanbook.com/books.

9. INouckoBeie cuctemsbl Yandex, Rambler, Yahoo u ap.

10. Cuctema  I'’APAHT:  onexTpoHHBII — mepuoanyecKuit
CIIPaBOYHHK [ DIEKTPOHHBIN pecypc| www.garant.ru/.

11. TepMudeckrie KOHCTAHTHI BEIIECTB. OJEKTPOHHAs 0asa
JTAHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. DneKTpoHHO-ONOIMOTeYHAsT CUCTeMa M3AaTeILCKOTO IIEHTpa
«Jlanby»: https://e.lanbook.com/

13. DnexTponnas Oubimoreka Poccuiickoii ['ocymapcrBenHOMN
bubmuorexu (PI'B): elibrary.rsl.ru/

14. DnektpoHHas OnbmoTeka yueOHuKOB: http://studentam.net

15. DnexkTponHO-6ubHOTeuHass cuctema «IBC  FOPAUT»
www.biblio-online.ru.

16. OnexktporHast OubnwoTeyHas cucrtemMa «HammoHaTBHBIHA
mudpoBoii pecype «PykonT»». http://rucont.ru/

17. DnekTpoHHO-ONOIMOTEYHAS cucremMa
http://www.sciteclibrary.ru/

18. Onexkrponnas oubnmoreka «HedTb-ras»:
http://www.dobi.oglib.ru

19. Caiit razonmo0ObIBaromeii KoMmnanuu: http:// www.gazprom.ru/
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