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3amaHusl U METOAMYECKHE YKa3aHUS K BBIIOJHEHHIO KYypcOBOW pabOThl COCTABJIEHBI B
COOTBETCTBUH C paboueil mporpamMmmol AMCUUIUIMHBI «MeToasl (HOPMUPOBAHHUS SHEPro- H
pecypcocOeperaronero, 3KOJOTMYecKH Oe30MacHOro IMPOM3BOJACTBA MeIW, LMHKA M HX
CILyTHUKOB).

KypcoBas pabora mo gucuumuimae «Meronsl  (QOpPMHpPOBAaHUS  DHEPro- H
pecypcocOeperaronero, 3KOJOTMYeCKH Oe30MacHOro IMPOM3BOJACTBA MeIW, LUMHKA M HX
CIIyTHHKOBY» TpeaycMOoTpeHa Ha 2 kypce B 4 cemectpe B 00b&éMe 20 uacoB (3aouHast (opma
o0yuenust). OHa SBJISIETCS COCTABHOM YacThIO CAMOCTOATENbHOM pabOThl MarMCTPAHTOB.

LlensiMu KypcoBOii pabOTHI SABISIOTCS:

- pa3BUTHE HaBBIKOB TBOPUECKOW CaMOCTOSATEIIbHONU PaboOTHI;

- yriryOon€HHOe H3ydeHUe BOTIPOCa, TEMBI, pa3jiesa yueOHO! TUCIUTUINHEI, aHATUTHICCKUN
0030p UTEpaTypsl O BEIOPAHHON TEME;

- OBJIAAICHUC MCTOJaMH COBPECMCHHBIX HAYUYHBIX I/ICCJIGZ[OBaHI/If/'I.

1. 3aganue Ha KYPCOBYIO padoTy

KypcoBass pabora CTPyKTYpHO SBJISIFOTCS 3aKIIOYMTEIbHBIM JTallOM H3Y4YECHHUS
JUCLHUILIMHBI, a OpraHU3allMOHHO IIPOBEPKOM 3HAHMW CTYACHTOB HMX YMEHHMs pellaTh
MpaKTUYEeCKHEe WHXXEHEpHble 3amaud. [lpum moaroroBke paboOThl  CUCTEMATH3UPYIOTCH,
3aKPEIUIAIOTCS U YIITyONISIOTCS HAaBBIKHM MPAKTHYECKUX 3aHSATHIHA, JJa0OPaTOPHBIX paboT, MOMCKA U
aHaJIM3a TeXHUYECKOH MH(POPMAIH B CTIEIUATIBLHON JIUTEpaType.

CTpyKTypa KypCOBOW pabOThI IO CBOEMY COJEPKAHHIO HOCUT AU(PEpEeHINPOBAHHBIN
XapaKTep U UMEET HECKOJIbKO YPOBHEH 00y4eHHs OT PEernpoJyKTUBHOTO Yepe3 KOHCTPYKTHUBHBIN
JI0 TBOPYECKOTO.

Pa3nuuHas crenenb ClI0XXHOCTH ONPENENseTCs YPOBHEM FOTOBHOCTH CTYJEHTOB.

B cooTBeTCcTBHU C 3TH MOKHO BBIJICJIMTE TPU OCHOBHBIX BHJd KYPCOBBIX pa60T:

- oTu€THas - He TpeOyromas NPUIIOKEHUS 3HAYUTENbHBIX YCUIUH B TIpoIecce
BBIIIOJTHCHU A,

- pacuétHas - Hamboyee pacHpOCTpaHEHHBIM BHJI, HANPABIEHHBI Ha 3aKperieHUe
TEOPETHUYECKUX 3HAHUM U IPAKTUYECKUX YMEHHM B paMKaxX U3y4aeMOM JUCLUILIMHBI.

- aHaJIMTUYeCKas - HauboJee CIOXKHBIM BUJ, TPEOYIOMIMIA OT CTyJIeHTa MHHUIIMATUBHI U
CaMOCTOSITEJIbHOCTH C TeNbI0 (DOPMUPOBAHUS IIEJIOCTHOM, YIOPSIOYCHHOM CUCTEMBI BOCTIPHUATHS
HCCJIEAYEMBIX MPOLECCOB U SIBJICHUM.

OcHoBaHMEM JUIsI BBITIOJIHEHHS KYpPCOBOM pabOTHI SBISIETCS 3aJaHUE, KOTOPOe
MIPEACTABICHO BO BBEICHUH.

B 3amanum ykazana TtemMa paloThI, MEpeUeHb MOJJIEKAIINX HCCIIEIOBAHUIO BOIPOCOB,
CPOKH BBITIOJTHEHHUS.

Tematnka pabOT OTBEYAeT U3y4aeMOMY MaTepHally, TPHOPUTETHBIM 3aJadyam
METALTYPTUUECKUX TPEANPUATUN U MOXKET OBITh, HAIIPUMED, CICAYIOIICH:

1) pacyeTr BEIWYUHBI 3KOHOMHHU DJIEKTPOSHEPIHHU IMPU 3aMEHE DJJIEKTPOIEYU IS
MJIaBKU MEJIHBIX KOHIEHTPATOB Ha neub [1B;

2) pacyeT BEIMYMHBI SKOHOMHHU TPHUPOJHOTO Ta3za MPU 3aMEHE OTpa)kaTeIbHOU
MJIaBKU MEJIHBIX KOHIEHTPATOB Ha neub [1B;

3) pacyeT BEIMYMHBI SKOHOMHHU IPUPOJHOTO Tra3za IpU 3aMEHE OTpa)kaTeJIbHOU
MJIaBKU MEJHOTO orapka Ha neus [1B;




4) OIICHKA COKpAallleHHS pacxoj/ia YCIOBHOTO TOIUIMBA MPH JIOCTUKEHUU TOUYKU
ABTOT€HHOCTH B TEXHOJOTHMH TMEepepadOTKU METOJOM B3BEIIEHHOW IUIaBKU CYJIb()HUIHOTO
KOHIICHTPATa;

5) pacueT COKpallleHHsl pacxojia yCIOBHOTO TOIUIMBA MPH YTUIU3ALUU TEIJIOTHI
OTXOJSIIIUX ra30B IJIAMEHHOM TeYH JIJIsl TOJI0rPeBa 1yThEBOr0 BO3/1yXa;

6) pacueT MHTErpajibHOM BEMYMHBI YHEPrOMOTPEOICHUSI OTHOTO U3 MPOIeccoB (TI0
3aJJaHHIO MTPETIOIaBaTellsl MIIM BBIOOPY CTYIEHTA):

- OTpakaTeJIbHOMU IJIaBKU;

- CIIK c obenHeHueM IaKa dIeKTpoTepMuei ((haoranueii) Ha BO3YITHOM TyThE;

- CIIK c¢ obOegHeHueM nuTaka »dJekTporepmuert (Quioranueil) Ha BO3ayXe,
00orameHHOM KUCIIOPOJIOM (C YUE€TOM SHEPromnoTpeOIeH s KUCIOPOAHOM CTaHIINHN);

- neub BantokoBa Ha KBC (60 % O2) ¢ yuerom s3HEpronoTpeOieHust KUCIOPOIHOM
CTaHIIVH;

- B3BemeHHas IuaBka Ha KBC (60 % O2) ¢ yuerom »sHepromnoTpeOiIeHHs
KHUCJIOPOJHOM CTaHIIMU U SJIEKTPOTEPMHHU NPU 00CTHEHUU [IIIAKOB;

7) pacueT KOHCTPYKTUBHBIX pa3MepOB BEJIbLI-TICYH;

8) pacuér ra30xo/AHOM CUCTEMbl METAJTYPIrHUECKOIo 11€Xa;

9) pacueT oTaeneHus AekTponeyHoit nepepadotku neuiei [1B Ha OAO «CYM3y;

10) pacuer oraeneHus OOEJAHEHHS MEIbCOACPIKAIIMX IUIAKOB (1O BBIOpaHHOMY
croco0y);

11)  pacyer yyacTKa OUYMCTKH CTOKOB MECIIIIABHIBLHOTO TPEATPHSITHS,

12)  pacuer y4yacTka M3BJICUCHHS MEIU U3 PYIHHYHBIX (IIAXTHBIX) BOI;

13)  pacuer oTaeneHHUS MOKPOH OYHCTKU T'a30B MEICIUIABUIBHOTO ITPOU3BO/ICTBA,;

14)  pacuer otaeneHus mepepabOTKM MHPHUTHBIX orapkoB Ha IIIIM OAO
«Y panieKTpoMe by,

15)  pacuer otmeneHus (HIOTAMOHHON TepepabOTKU MeaHbIX nutakoB.He sBisiercs
MIPOTUBOPEYMEM M HAJTMYUE OJHOM TEMBI ISl BCEM akaJeMUYeCcKou rpyniibl. UHIMBUyaTbHOCTh
obOecrnieunBaeTcs BapuaHTaMHU 3a/1aHui (7151 pac4ETHOTO BUa KypCOBOM pabOThI).

2. MeroanuyecKkue YKa3aHus Ha BbINOJHEHHE KYPCOBOii padoThl

Metoarka NOArOTOBKM U HAITMCaHUS KypCOBOM pabOThI COCTOUT U3 HECKOJIBKUX 3TAloB:

- COCTaBJICHHE TPEIBAPUTEIHHOrO paboyero IuiaHa ¢ MPUMEPHBIM KPYTOM BOIIPOCOB U
[OCJIEI0BATENbHOCTBIO M3JI0KEHHsI Marepuana. IlpeaBapuTenbHbIil TUIaH OTpa)kKaeT OCHOBHbBIE
HAaIpaBJIeHUs! KypcoBOil pabOThI, OCHOBHYIO IO, PACKPBIBACT €€ COJepKaHUE U XapaKTep;

- U3y4yeHHe OTOOPaHHOW JIMTepaTyphbl MpeanoaraeT noJ00p BBIMTUCOK, LUTAT, (aKTOB,
H€06XOI[I/IMBIX IIpyu HalMCaHWHM TCEKCTa C 3allMChI0 Ha3BaHHA HWCTOYHHUKA, H3OATCIIBCTBA H
CTpaHMIIbI, 3aKOHOAATEJIbHBIX MAaTEpHAIOB, YU€OHBIX TOCOOMH, yueOHUKOB, MOHOTpaduii, cTaTeH,
CUCTeMAaTH3alMs MOJTYYEHHBIX CBEJICHUI U X PUMEHEHHUE B pa3jienax padoThl;

- COCTaBJICHHE OKOHYATEIbHOTO IUIaHA, CyThb KOTOPOTO COCTOMT B H3Y4YEHUU U
CHCTEMAaTH3allMd OTOOPAaHHOTO MaTepuayia, W3MEHEHHH IIe€PBOHAYAIHHOTO BapHaHTa IUIaHA
paboThI (KOPPEKTUPOBKA HANIPABJICHUs, U3MEHEHUE 00BEMOB Pa3/IeIoB U X Ha3BaHUH U T.1.);

- HallMcaHue KypcoBOM paboOThI.

PyKkoBO/ICTBO M KOHCYJbTallUM B TPOLECCE BBINOIHEHUS PAOOTHI OCYIIECTBISIOTCS
npenoaaBareneM (PyKoBOIUTENIEM KypCOBOM paboThI).

PykoBoauTeNnb KpUTHYECKH OLIEHUBAET MaTepuall, PeJI0KEHHBINA CTYIEHTOM, IPOBEPSIET
MMPaBUJIBHOCTh MCTOAWKH pacuc€Ta, B3aMMOCBIA3b peIHeHI/Iﬁ B Pa3JIMYHBIX YaCTIAX pa6OTBI. 3a
OpUHATBIE B paboTe TEXHUYECKHE PEIICHUs, MPaBUIBHOCTh BBIYMCICHUH WM OOpabOTKU
SKCHICPUMCHTAJIBHBIX JAHHBIX OTBEYACT CTYACHT.

3. OdopmieHne ¥ 3a1IUTA KYPCOBOii paGoThl




CtpykTypa KypcoBOH pabOTBI COAEPIKUT O0s3aTelIbHBIC IJIEMEHTHI - THTYJIBHBIN JIHCT,
OIJIaBJICHHE, BBEJICHHE, AHAIUTHYECKUII 0030p, OCHOBHAs YacTh, 3aKIIOYEHUE, CIHUCOK
MCII0JIb30BaHHBIX UCTOYHUKOB, IPUIIOKEHHUS.

OrnaBiieHHMEe HAUYMHAETCA C BBEJCHUSA M BKIIOYAET AHAJIUTUYECKUH 0030p, OCHOBHYIO
4acTh, 3aKJIIOYEHHUE, CIMCOK HCIOJb30BAaHHBIX HCTOYHUKOB U NpUiIoXkeHUs. B ornaBnenun
JIOJDKHBI OBITh YKa3aHbl HAMMEHOBAHUS BCEX Pa3/IeIOB, [10JIPA3/1€I0B, IYHKTOB (€CIIM OHU UMEIOT
HAaUMEHOBAHME) OCHOBHOM YacTM W HOMEpPAa CTPAHUIL, HAa KOTOPBHIX pa3MELIACTCsl Hadalo
CTPYKTYpPHBIX 4acTei paboThI.

BBenenne 1omKHO coepkaTh Ha3BaHUE W30paHHON TeMbl, POPMYIHUPOBKY LIETH U 3a/1a4
IpY HAKMCAaHUM PaOOThl, IOCTAHOBKY U OLIEHKY COBPEMEHHOI'O COCTOSIHMS peliaeMoil B pabore
TEXHUYECKOH MPOOIeMBbI 1 000CHOBaHUE HEOOXOIUMOCTH €€ BHIMIOTHCHHS. BO BBEICHUH TOJIKHBI
ObITh MOKa3aHbl aKTyaJlbHOCTh pa3pabaTbiBaeMoi Tembl. OOBbeM BBeleHHUs - He Oojee JBYX
CTpPaHHLL.

AnanuTueckuii 0030p JOJDKEH colepXkaTb pe3ysbTaTbhl IOMCKa HEOO0XOAMMBIX
UCTOYHUKOB, U3yUCHHE, KPUTHUECKUI aHAIN3 COAEP)KaHUs, CPaBHUTENbHAs OLIEHKA, BHIPAaOOTKA
COOCTBEHHOW TOUYKH 3pEHUS.

OcHoBHasl 4yacTb INpPEACTaBISET COOOM HU3JI0KEHUE PEe3yJIbTaTOB TIIyOOKOro H3y4YEHHS
MaTepHalia B COOTBETCTBUH C TEMOM M 3a/laHMeM, HayYHOI'0, IPOM3BOJICTBEHHOI'O UCCIIEI0BaHUS
po0JIeMBl, OIICHKY TEXHHYECKOW U SKOHOMUYECKOH 3(p(peKTUBHOCTH MpeaIaraeMpIX PeIICHHIA.

3aKiIl0YeHUe JOJDKHO COJEp’KaThb KPAaTKUE BBIBOJBI IO Ppe3yJbTaTaM BbIIOJIHEHHON
paboThl, TPEUIOKEHUS] 1O UX HCIOJB30BAHUIO, PE3YJIbTaThl OIEHKH A(PPEKTHBHOCTH
IpEeJIaraéMbIX peIeHH.

CIucoK HCIONB30BAaHHBIX HCTOYHHMKOB (OMOMMOrpaduyeckuii  CIUCOK) COICPIKHT
IepevyeHb BCEX JMUTEPATypHBIX MCTOUYHUKOB M IEKTPOHHBIX PECYPCOB, MCIIOJIB30BaHHBIX MpPU
BBITIOJIHCHUH Pa0OTHI.

VICTOYHHMKHM MOXXKHO pa3MellaTh IO Mepe MOSIBICHUS LUTAT WIM MHPOPMALUU U3 HUX B
TEKCTe paboThl, TUOO pacrojararh Ux 1Mo aiadaBuTy, TO HauboJiee pacpPOCTPAHEHHBIA CIIOCOO.
B »stomM cnydae HeoOxoauMo coOmroiaTh CleAyrollMe IpaBWia - CHadala HOPMAaTHBHO-
3aKOHOJATEIbHBIE AKThl, 3a4TEM PYCCKOS3bIYHbIE HCTOUHUKH, UCTOYHUKN HA HHOCTPAHHOM $I3BIKE,
UHTEepHeT-pecypchl. Hymepanust  cnmcka — ocyumiecTBisiercs  apaOCKuMu — 1udpamMud 1O
BO3PaCTaHHUIO.

[Ipy coCTaBIEHHU CMUCKA UCTIOIB30BAHHBIX HCTOYHUKOB (OMOIHOTrpaduecKoro CrucKa)
clenyeT PyKOBOJCTBOBATHCA TPeOOBAaHUAMH U TPaBUJIAMU COCTaBJIEHUs OuOIMorpaduueckmx
cceuiok ['OCT P 7.05-2008 wnu Ilpunoxenuem A. IlpaBuna um mnpumepsl odopmieHus
oubmorpaduueckux cceutok ['OCT P 7.0.11-2011.

Hanpumep, HaGoiiuenko C.C. Ilpoueccsl u anmaparbl LBETHOW MeETaJUTyprHH.
ExarepunOypr: Yp®V, 2013, 478 c.

B ciydae ecnm KHUra HamMcaHa aBTOPCKMM KoJuleKTMBOM: IIpomeccel u ammapatbl
nusetHoit Metayutyprun. / H.I'. Arees, C.B. MamsuenkoB, B.A. Ceprees (niepBbie Tpu aBTopa) [u
ap.] ExatepunOypr: Yp®V, 2013. 478 c.

[Tpunoxxenus oGopMIISIOT Kak MPOJOKEHHE OCHOBHOM YacTH Ha IMOCIEAYIOUIUX €€
CTpaHHULAX, pacroiaras uxX B MOPAJIKE MOSBICHUS CCBIJIOK B TEKCTE.

B npunoxenus cieayeT BKJIIOYATh BCIOMOTaTEIbHBbIE MaTepHasibl, HE BOIIEAIINE B
OCHOBHYIO 4acTb, HO HEOOXOIUMBIE Ui IOJIHOTHI M3JI0KEHUs MaTepuana. B Tekcre Ha Bce
MIPUJIOKEHUS JTOJDKHBI OBITh JaHbl cChUIKM. Kaxkoe mpuiokeHue cienyeT HauyMHaTh ¢ HOBOM
CTpaHHLI C yKa3aHUEM HaBEPXy IOCEPEAVHE CTPAHMIIBI CIIOBA «IIPHJIOKEHHUE» IPOIHMCHBIM
npudTom, a Takke ero o0o3HaueHus. [punoxenus 0603Ha4aroT 3arjaaBHbIMU OyKBaMHU pPyCCKOTO
andaBuTa, HauYMHAS C A, 32 UCKJIIOYCHHEM OYKB E, 3, 171, O, Y, b, bl, 'b. Ilocne cioBa
«TIpUIIOKEHHE» cielyeT OykBa, 0003Hayaromiasi ero nocjaea0BaTebHOCTh. Kaxnoe npunoxeHue
JIOJIKHO UMETh COAEPKATEIbHBIN 3ar0JI0BOK, KOTOPBIH 3alIUChIBAaIOT CHMMETPUYHO OTHOCUTEIIBHO
TeKCTa MPOMUCHBIM HIpU(TOM.

Ilpasuna ogpopmnenus mexkcmogou uacmu



PexomenyeMsblii 00beM OCHOBHOM YacTH KypcoBOM paboThl coctaBisier 20-25 cTpaHul
KOMITBIOTEPHOI'0 TEKCTa (JOMYCKAETCsl PYKOMMCHBIN BapuUaHT TE€KCTa). TeKCT BBIMOJIHSIETCS Ha
onHOW cropoHe Oenoit Oymaru ¢opmara A4 (210x297 mm), pasmep mpudra — 14, kernp ¢
OJIMHAPHBIM MEXCTPOYHBIM HHTEpBasIoM. OTCTyMbI B Hauane ad3ana — 10 Mm.

[Tpu pykonmucHOM crocobe TEeKCT HEOOXOIUMO BBIIOIHITH MACTOW (YEpHUIIAMH) OJJHOTO
[[BETA: YEPHOI'0, CHHETO WK (hrosieToBoro. Beicota OykB U udp A0KHA OBITh HE MEHEE 2,5 MM.

Ommbkwu, orneyaTky, rpaguueckre HETOYHOCTH, OOHAPYKEHHBIE B TEKCTE, JIOIMyCKaeTCs
HCIPABIIATH 3aKpallliBaHUuEM UX Oel0i KpacKol C MOCieIyIoIIMM HAaHECEHUEM Ha TOM e MECTe
UCTIPABJICEHHOTO TEKCTa PYKOMHUCHBIM crocoOboM.  JIMCTBI  3amHMCKH  BBINOJHSIOTCS 0e3
odopMIIEHHS paMKH C OCTaBJIEHHUEM ITOJICH: JIeBoe, BepXHee U HikHee — 20 MM, ipaBoe — 10 MM.

TekcT OCHOBHOM YacTH AEJST Ha pa3Aesbl, OAPa3/Aeibl, IyHKThI, MOJMYHKTHI. 3ar0JOBKU
pa3ziesioB, MOIpa3AesioB U MyHKTOB CleAyeT ImucaTh ¢ ab3allHOro OTCTymHa. 3arojoBKH paszena
BBITIOJTHSIOTCSL MPOMUCHBIM MIPU(GTOM, 3aroJOBKH TMOJAPA3JCIIOB M MYHKTOB — CTPOYHBIMHU
OykBaMH (KpoMme TIEPBOI MPOIHUCHOM ).

Kaxxaplii paszaen cielyeT HaUMHaTh C HOBOTO JIMCTa. Pa3pbIBbI TEKCTa BHYTPH pasjieia He
JIOTTYCKaOTCA.

Crpykrypusle yactu (OI'JIABJIEHUE, BBEJIEHUE, 3AKJIFOUEHUE) nauunaiot c
HOBOTO JIMCTa. 3arojOBKM CTPYKTYPHBIX 4YacTeil BBIMOJHSIIOT MPOMUCHBIM  HIPHUPTOM
CUMMETPUYHO TEKCTy. PaccTosiHMe MeXIy 3arojloBKOM M TEKCTOM JOJDKHO ObITh 10 MM.
[TepeHOCHI CTIOB B 3aroJIoBKax HE JIOMYCKalOTCA. 3arojioBOK HE Mo4YepKuBaeTcs. Touka B KOHIE
JT000T0 3aroJIOBKa HE CTABHUTCSI.

Hymepamnus ctpanuiy ocyuiecTBisieTcsi apaOCKuMu IUdpaMu, coOM0Aas CKBO3HYIO
HYMEpALHIO M0 BCEMY TEKCTY, BKIIOYas MpHIIoKeHs. HoMep cTpaHMIIbI MPOCTABIISAIOT B LIEHTPE
HUOKHEH yacTH nucTa 0e3 TOUku. TUTYIbHBIHM JTUCT, OTJIaBICHUE BXOJAT B OOLIYI0O HyMEpPALUIO U
HOMEp CTPAHUIIBI HA HUX HE CTABSIT.

Pa3nensl 1OMKHBI UMETh TOPSAKOBYIO HYMEpAIMIO B Mpeienax BCEl OCHOBHON YacTU U
ob0o3Havatbcst apabckumu nudpamu 0e3 TOUKM B KOHIE. BBeneHHe, 3aKIFOUCHUE W CITUCOK
JUTEpPaTyphl HE HYMEPYIOTCS.

[Toxpasnensr HyMepyOT apaOCKUMH IU(paMH B IMpenenax Kaxaoro pasnena. Homep
noJipa3ziesia COCTOMT U3 HOMEpa pasjienia U Mojpasjiena, pa3eieHHbIX TOUKoil. B koHIle HOMepa
nojpasjesna Touka He craButcs. Hampumep: 2.3 (TpeTuit moapasien BTOpOro pasjena).

[TyHKTBI HyMepyIOT apabckuMmu IdpamMu B Mpeaenax Kaxaoro mojapasaena. Homep
IyHKTa COCTOUT W3 HOMEpa paszjelna, mojpasjelia U MyHKTa, pa3JelIeHHbIX TOYKoW. B koHue
HOMepa MyHKTa TOouka He cTaBuTcs. Hampumep: 2.3.5 (ImATHIM MYyHKT TpPEThEro mojapasziena
BTOPOTO pazjena).

Bce mnmoctpupyromye Marepuansl (PUCYHKH, YEPTEXKU, CXEMBI, TUarpaMMbl, TpadukH,
dotorpaduu W T.N.) HA3BIBAIOT PUCYHKAMH, 0003HAYAIOT CIOBOM «PHUCYHOK» U HYMEpYIOT
Mocle0BaTeNbHO apabCcKUMK U(paMu B Mpeenax pasjeia, 3a UCKIYSHUEeM HUIUTFOCTpaIui,
MIPUBEICHHBIX B IPUIIOKEHUH.

Howmep wmutrocTpanuu JOMKEH COCTOSTh M3 HOMeEpa pasjiena M HOpPsIKOBOrO HOMepa
WUTIOCTpAIlM, pa3/IeJIeHHbIX TOYKOM. B KOHIlE HOMepa WIIIOCTpallMd TOYKY HE CTaBAT.
Hanpumep: «Pucynok 1.2» (BTOpoli puCYHOK TMepBoro pasjaena). Homep wummoctpanumn
MIOMEIIAOT TI0]] PUCYHKOM HUKE TIOSCHSIOIINX JTAHHBIX.

Pucynku, Tabnuiel 1 GopMyIibl, TOMEIIEHHBIE B MPHIOKEHUAX, HYMEPYIOT apabCKUMU
nupamMu MOCIeI0BaTENbHO B Mpeenax Kaxa0ro MpUIoKeHUs, 100aBisis nepesa MopsaKOBbIM
HOMEpOM 0003HaUYeHHUE MPHUIIOKEHUS, T/Ie OHU pa3MmeleHsl. Hampumep:

«PucyHnok A. 1» — nepBblil pUCYHOK MIPHUIIOKEHUS A

«Tabnuua A. 3» — TpeThs TabIUIA MPUITOKEHHS A;

(A. 5) — narasa popmyna npunoxKeHus A.

Wnmroctpanum, Ha3bIBaeMble pUCYHKAMHU, BBITIONHSIOT C UCMOJIB30BaHUEM KOMIThIOTEPA,
KapaHJalloM WM OJHOLBETHOM TyIIbIo, MAacTol (YepHOM, cuHe, ¢puoneroBoit). MmmrocTpanumn
JOJKHBI OBITH PACMOJIOKEHBI TaK, YTOOBI UX OBUIO yIOOHO paccMaTrpuBaTh, T.e. 0e3 MoBOpoTa



3allUCKM WA C MOBOPOTOM II0 4acoBOW cTpeiike. MImrocTpaiuu pacroiaratoT 1mociie nepBoi
CCBUJIKU Ha HUX.

WnnrocTpaniiu  JOJDKHBI MMETh HanMeHoBaHHWe. [Ipu HeoOXOAMMOCTH WILTIOCTpAIUd
CHA0XKaIOT MOSICHSAIOUIMMHU TaHHBIMU (ITOJIPUCYHOUHBIM TeKCTOM). CiioBo «PrucyHOK» ¢ HOMepoM
WUIIOCTPallUM ¥ HAaUMEHOBAHMEM 4Yepe3 TUPE IOMEINAIOT I0CJIE€ MOSICHSIOMMX JAHHBIX IOJ
PUCYHKOM, pacroJjiarasi ux HocepeinHe CTpOKHU.

Oco0ble TpeOoBaHUS MPEIBABIAIOT K 0opMileHHIO rpadukoB. I'paduk - reomeTpuaeckoe
n3o0paxeHne (PyHKIMOHAIBHOM 3aBUCUMOCTU JBYX, peke Tpé€x BenuuuH. [Ipum moctpoeHuun
rpadMKOB Ha TOPH3OHTAIBLHONW OCH OTKJIA/IBIBAIOT HE3aBUCHMYIO NMEPEMEHHYIO, T.€. BEIUYUHY,
KOTOPYIO 3a/1aéT SKCIEPUMEHTATOp, a Ha BEPTUKAIBHOM - Ty, KOTOPYIO MOJY4YalOT B OIbITAX.
['paduxy MO>KHO YEPTUTHh HA MUJUIMMETPOBOI Oymare U BKJIEHBaTh B paboty. MacmTal mo ocsim
MOJKET OBITh JIMHEHHBIM, JJorapu@mMuueckuM uiu creneHHbIM. [locneanee ynoOHO, Korna cBs3b
MEXIy TepeMEeHHbIMH HenuHeiHas. Ocu rpaduka BBIYEPUYMBAIOT CIUIOIIHBIMU JIMHHUSAMH, HA
KOHI[AX CTpEJIKM HE CTaBAT. MOXHO cJenaTth KOOPAMHATHYIO CETKY, COOTBETCTBYIOLIYIO
MacmTaly mKan. Macmral yKasbIBalOT TakKE KOPOTKMMH PHUCKAMH IO ocsiM. YuciioBble
3HaYeHMs MaciuTaba MUIIyT 3a IpeesiaMu rpaduka.

Ecnu kpuBast, n300paxx€HHas Ha rpaguke, 3aHMMAeT HEOOJIBIIOE IPOCTPAHCTBO, TO OTCUET
BEJIMYMH MO OCSM MOXHO HauWHATh HE C HYJIS, a C PACCMATPUBAEMBIX MPEAETOB. XapaKTepHbIe
TOYKHU Ha rpaduke (pe3yabTaThl ONBITOB) 0003HAYAIOT YCIOBHBIMU 3HAUKaMu (0, + H T.1I.).

HaumeHnoBanue napamerpoB u (pyHKUMN BIUCHIBAIOT clioBamMH BAOJb oceil. [locne cios
MOYKHO MTPUBECTH YCIOBHOE 0003HAUYECHUE BEIMYUHBI B CKOOKAX M 00s3aTeIbHO Yepe3 3aIsITyIO -
pa3MepHocTh. [Ipu nomemnieHnn Ha rpaduke HECKOIbKUX KPUBBIX KKIYIO HYMEpPYIOT IUGPOH,
N300paKalOT Pa3IMYHBIMUA BHJIAMH KPHUBBIX M PACIIM(POBHIBAIOT B MOAPUCYHOUYHOU MOJITHCH.
[Tpu BIOOpE MacmTaba HEOOXOIUMO YUUTHIBATH CIAEAYIOLIEE:

- OKCIIEPUMEHTAIIbHBIE TOUKH JJOJKHBI PACIIONIAraThCsl C pa3yMHBIM HHTEPBAJIOM;

- MacITad JOKEH OBITh IPOCTHIM U KPAaTHBIM y00OHOM BeTMYHHE, HAIIPUMED,

10 r/mm® — 1,5 oM

- BCE 3aBHCUMOCTH JIOJDKHBI OBITH YETKO BUJIHBL.

['paduku, wWUTOCTPUPYIONIME YCTAHOBJICHHBIE 3aKOHOMEPHOCTH, MOTYT OBITH
BBITNIOJIHEHBI ¢ Hcnonb3oBanueMm Microsoft Excel.

TaOmuupl, 3a MCKIIOYEHHEM TaOauL] MNPUIOKEHUH, HYMEpPYIOT MOCIIEI0BATEIbHO
apabckumu nudpamu B npesenax pasaena. Homep co cnoBom «Tabnuma» pazMemaroT ciieBa HaJl
Tabnuiei 6e3 ad3amHoro orctymna. Homep Tabmuiibl JOKEH COCTOATH M3 HOMEpA pasjeiia u
HOPSIKOBOTO HOMEpa TaOJHIIbI, Pa3/ieleHHBbIX TOUYKOW. B KoHIle HOMepa TaOmuIBl TOYKa He
craButcs. Hanpumep: «Tabnuna 1.2» (BTopas Tabiuila mepBoro pasuena).

Ta0nuibl TOHKHBI UMETh 3aroJ0BOK, KOTOPBINA pa3MelIaoT Haja Tabaulel B OJHY CTPOKY
C €€ HOMEpPOM uepe3 THpe. 3aroj0oBOK HE MOTUEPKUBAIOT.

Tabnuily momeniaroT mocie nepBoro ynoMUHaHUs 0 HEH B TEKCTE TAKMM 00pa3oM, YTOOBI
€€ MOXHO ObUIO yuTaTh 0€3 MOBOPOTA TEKCTA MOSCHUTEIBHOW 3alMCKU WKW C MOBOPOTOM IO
4aCOBOM CTpEJIKE.

Tabmuiry ¢ 60IbIINM KOJTUYECTBOM CTPOK JI0IyCKAETCs IEPEHOCUTD Ha APYTYIO CTPAHHUILY.
Ecnu HeoO6xouM nepeHoc 4acTu TabauIlbl Ha IPYTYIO CTpaHUILly, ciioBo «Tabnuua» u ee Homep
YKa3bIBAIOT OJIMH pa3 cjeBa HaJ MepBOIl 4acThiOo TaOJIMIIBI, HAaJX APYTUMHU 4YacTSAMHU clieBa 0e3
ab3amHoro oTcryna nuiyt cioBo «lIpogomkeHuey M ykasbBaloT HoMep Tabnuiel. Hanpumep:
«IIponomxenue tabnauubl 3.1». Ilpu mepeHoce Tabmuibl Ha APYTyIO0 CTPAHUILy 3arojIOBOK
MIOMEIIAIOT TOJBKO HAJl €€ MEPBOIl YaCTBIO.

[lepenoc TabnuIbl BO3MOXKEH TOJBKO MO CTPOKaM. 3ampeliaeTcsi OTPbIBaTh 3arojIOBOK
TaONUIIBI, @ TAaKXKe 3arojioBKH rpa¢ or cTpok Tabmuubl. Ilpu mepeHoce wacTu TaOMUIBI Ha
CJIEIYIOIIYIO CTPAHHUIlY Ha MEPBOM JIMCTE JOJKHA ObITh OCTaBJIeHa KaK MHHMMYM OJlHa CTpOKa
TekcTa Tabauibl. Bo n3bexxanue nepeHoca peKOMEHyeTCsl HAUMHATh CTPAHUILY ¢ TAOIUIBI U 1101
HEll Ha ocTaBILIEMCS MoJie JMCTAa pa3MelaTh TeKCT 3anucku. Ilpu mepeHoce yacTu TaOJIMILIBI
HIDKHIOIO TOPU30HTAJIBHYIO 4YepTy, OTpPaHUYHMBAIOIIYIO TaONUIly, MOJA MEpBOH YacTbio He
MIPOBOJIT.



3aroioBku Tpad TaOaMIl TOJKHBI HAUMHATHCA C MPOMHUCHBIX OYKB, IOA3arojOBKH - CO
CTPOYHBIX, €CITU OHU COCTAaBJISIOT OAHO MPEJIOKEHUE C 3aT0JIOBKOM, U C TIPOIUCHBIX, €CIIU OHU
caMoCTOsITeNIbHBIE. B KOHIIE 3arojOBKOB M 10/I3ar0JI0BKOB TOUKY He CTaBsAT. I'pady «Ne n/m» B
TaOJIMIly HE BKIIFOYAIOT.

[udpsr B rpadax TabnMIl JOHKHBI MIPOCTABIATHCS TaK, YTOOBI pa3psabl YMCEN BO BCEU
rpade ObUIM pacnoJIoKeHbl OJUH MO IpyruM. B oaHO# rpade KonInyecTBO NeCATUYHBIX 3HAKOB
JIOJDKHO OBITH 01MHAKOBBIM. Eciin inpoBbIe WM MHBIE JaHHBIE B KaKOH - INOO CTPOKE TaOIHIIBI
HE TPUBOIAT, TO B HEW cTaBAT mpodepk. [Ipu moarotoBke tabmuil yaoOHO MOJIB30BATHCS
Microsoft Excel.

@opmynbl HYMEPYIOT MOCIENoBaTeNbHO apabckumu nudpamMu B Ipeaenax paszena.
Howmep ¢dhopmysbl cocTOMT U3 HOMEpa pasziena v MOPSIKOBOro HoMepa (hopMyIibl, pa3aeaeHHbIX
Toukoi. B koH1le HOMepa popmysbl TOuka He cTaBUTCs. HoMep yka3bIBalOT B KPYIJIBIX CKOOKax B
KpaifHEM TpaBOM MOJIOKEHHH Ha cTpoke ¢ (opmynoi. Hanpumep: (3.1) — mepBas ¢opmyna
TPETHETOo pa3fena.

DopMyIBI CIEAYET 3aMUChIBATh KaK 00MenpUHAThIe 0003HaueHus. [losicHeHne 3HaYCHMIA
CHUMBOJIOB M YUCJIOBBIX KOO IUIIUEHTOB CIIEeIyeT MPUBOIUTH HEIOCPEICTBEHHO 1Mo (hopMyIioi B
TOMW JK€ IOCIIEIOBATEIbHOCTH, B KaKOH OHM JaHbI B (hopMmyie. 3HaUCHHE KaXKAOTO CUMBOJA U
YHCIOBOro KO3 (UIlMeHTa Tal0T C HOBOM CTPOKH U MOCIIE 3aMsATON YKa3bIBAIOT €r0 pa3MEepPHOCTb.
[TepByto cTpOKY 0OBSBICHHUS HAUMHAIOT CO CIIOBA «TJIe» 0€3 IBOETOUMS TIOCIIE HETO.

[Tocne dopmynbl, 3amucaHHOll B 00IIEeM BUJE, B HEE MOJICTABIISIIOT YHUCIOBbIE 3HAUCHUS
BXOJSIIMX TapaMeTpPOB W TPHUBOIAT PE3YNIbTAaThl BBIYMCICHHUS C 00S3aTENbHBIM yKa3aHUEM
pPa3MEpHOCTH TMOJIyYeHHOW BenuuuHBL. Ecianm Heo0XoauMo yKas3aTh YHCICHHBIE 3HAuYCHUS
BXOIAIIMX B (OPMYITy BEJIWYHMH, TO pacmM(poBKY BEIUYMH TPUBOIAT B CKOOKax TNpH
pacunpoBKe COOTBETCTBYIOLIETO CUMBOJIA.

VYpaBHeHus u HOPMYIBI CIIEAYET BBIICIATH U3 TEKCTa CBOOOJHBIMU CTpOKaMu. Brlie u
HUKE Kaxa0H (GopMysbl TOIDKHO OBITH OCTaBIEHO HE MEHee OJIHOM cBOOOAHOM cTpoku. Ecmu
YpaBHEHHUE HE ITIOMEILAETCS B OHY CTPOKY, OHO JOJKHO OBITH IEPEHECEHO T10CIIE 3HAaKa paBEHCTBA
(=) unm mocne 3HaKoB IUTHOC (+), (—), YMHOXKEHUS (X) U jAeneHus (i), MpUYEM 3HaKH (=) H
JIEUCTBUI MUITYTCS IBAXbI.

CchUIKM Ha UCTOYHUKHU B TEKCTE MPUBOJST, YKa3bIBas X MOPSIKOBBIN HOMEP MO CIHUCKY
UCTIOJI30BaHHBIX HMCTOYHHWKOB, BBIICIICHHBINH KBaJpaTHbIMH cKoOkamu. Hampumep: «... [S5]»
(kHMTa, CTaThs U T.I1., UMeromas B «CNHCKe NCIOIb30BAHHBIX HCTOUHUKOBY MOPSIKOBBIA HOMEP
5).

CchlTKH Ha WIUTIOCTPALIUH YKA3bIBAIOT MOPSAIKOBBIM HOMEPOM WiLTIocTparu. Hanpumep:
«... B COOTBETCTBUHU C pUCYHKOM 1.2». [Ipu 3TOM Cci10BO «PUCYHOK» MUILYT MOJHOCTHIO.

Ccpuikn Ha (opMynbl  YKa3bIBalOT MOPSAIKOBBIM HOMEpOM (GopMyJbl B CKOOKax.
Hamnpumep: « ... B popmyine (3.1)».

Ha Bce Ta0Gnu1iibl 10J1KHBI OBITH CCBUIKH B TEKCTE, IPHUUYEM paHee, UeM IpUBeIeHa Tabaua.
[Tpu oM cnoBo «Tabnuira» B TEKCTE MUIITYT MOTHOCTHIO. Hampumep: «... B Tabmute 5.2».

[lpn ccpulke Ha TMPUIOKEHHE B TEKCTE CIIOBO «IPUIIOKEHUE)» MUIIYT IOJHOCTHIO
CTPOYHBIMHU OYKBaMH € yKa3aHHEM NpWiIokeHus. Hanpumep: «... B mpuiioxeHnn By.

PyKkoBO/ICTBO M KOHCYJbTallUM B IMPOLECCE BBIMOJIHEHUS PAaOOThl OCYILECTBIIAIOTCS
npenoaaBaresieM (PyKOBOIUTENIEM KypCOBOM pabOThI).

PykoBoguTenb KpPUTHYECKM OLIEHUBAeT TEXHUYECKHE pELIeHHs, [PUHUMaeMble
CTYACHTOM, MIPOBEPSIOT MPABMILHOCTH METOAMKH pacueTa, B3aNMOCBSI3b PEIICHUH B Pa3TUIHBIX
qacTsaX paboThl. 3a MPUHATHIE B pab0oTe TEXHUYECKHUE PELICHNs, TPABUIBHOCTD BHIYMCIEHUHN HITH
00pabOTKH IKCTIEPUMEHTAIBHBIX JIaHHBIX OTBEYAET CTY/ICHT.

[Topsimok 3ammThl KypcOBOW pabOThI PEryIaMEHTHPOBAH PYKOBOISIIUMH JOKYMEHTaMHU
YHHMBEpCUTETA. 3aluTa MPOBOJIUTCS B CBOOOJHOE OT yUEOHBIX 3aHITUN BpeMsl U POBOJIUTCS, KaK
IIPaBWJIO, B IOCJIEAHIOID HENENI0 CEMECTpa Iepell JK3aMEHAIlMOHHON ceccuel. Pacnmcanue
MIPOBEJCHUS 3aIIUT PYKOBOAUTEIN PabOT TOBOJAT /10 CBEIEHUS CTYJEHTOB HE MO3JIHEE, YeM 3a
HEZIEIIO JI0 UX NPOBENEHUS.



CTy,Z[eHTBI, HC MOATOTOBUBIINC WJIM HC 3AIIUTHUBINNC B YCTAHOBJICHHBIC CPOKU KYPCOBYIO
paboTy, K SK3aMEHAIIMOHHON CECCHH HE JIOTYCKAIOTCSI.

[Ipunoxenue 1

TEMBbBI U COJAEPKAHUE
KYPCOBBIX PabOT MO TUCIHUILINHE
MeTtoasl hopMHupOBaHUS SHEPTO- U PECYPCOCOEPETarOIIET0, YKOJIOTHYECKH OE30IMacHOTO
MPOM3BOJICTBA MEIM, IIMHKA U UX CIIYTHUKOB
Bapuanr 1
Tema: PacyeT BeIMYMHBI SKOHOMHUHU JJIEKTPOIHEPTHM IMPHU 3aMEHE AJIEKTPOICYU IS IUIaBKU
MEIHBIX KOHIIEHTPAaTOB Ha nieub [1B

Conep:xkanue
OrnaBneHue
Bsenenne
AHaMTHYECKHUH 0030
OcHOBHas 4acTh

[IpennpusaTs LBETHON METaTypruu NOTpeOIIsitoT O0bLIe 00BEMbI S3HEPTUH PECYPCOB.
Bompocsl ncronb30BaHus SHEPTrUU IpU OLIEHKE HaWiaydliux jaocynHbix TexHonoruit (HAT) B
LIBETHOM METaJUIyprMd B II€JIOM M IPU IPOU3BOACTBE MEIM W IMHKA B YaCTHOCTH HMMEIOT
CYLIECTBEHHOE 3HaueHHe. Tak, HalpuMep, CyIECTBEHHas 101 B OOIIEM NMPOU3BOJCTBE MeEIU
o0ecreynBaeTcsi 3a CUeT BTOPUYHBIX pecypcoB. I[IOCKONBKY yAenbHBIE MpsIMble BBIOPOCHI
IUTABWIIBHBIX 3aBOJIOB, NepepadaThIBAIONIUX JIOM, B 4 pa3a HIKE, YeM BHIOPOCHI MJIABUIIBHBIX
3aBOJIOB, paOOTAIOLIMX HAa MEPBUYHOM ChIPbE, MU3TOTOBJICHHUE MEIHBIX KaTOJOB M3 BTOPUYHBIX
MaTepHajIoB UCKIIIOYAET BBIOPOCHI COTEH ThICAY TOHH 3arpsi3HSIOLINX BEIIECTB.

OCHOBHBIM METOJIOM TOBBIILIEHUSI SHEProd(PPEKTUBHOCTU SBISAETCS HMCIOJIb30BaHUE
CHUCTEM JHEPrOMEHEKMEHTA, ONMCaHHBIX B MeXIyHaponHoMm cranjpapre ISO 50001 [2] wm
HanoHanbHOM ctanaapte 'OCT P UCO 50001 [3].

3aKIroyeHue
CHI/ICOK HUCITIOJIB30BAHHBIX UICTOYHHUKOB

[Ipunoxenus

Bapuaur 15
Tema:

Conep:xkanue
OrnaBneHne
Baenenne
AHaTUTHYECKHUH 0030
OcHOBHas 4acThb



1.

2.

3aKIoucHUe

CHHCOK HNCITIOJIb30BAHHBIX UCTOYHHUKOB

IIpunoxenus

[Ipunoxenue 2

HerocypapcrBeHHoe YacTHOe 00pa3oBaTe/ibHOE YUpeKIeHHe
BbICIIEr0 00Pa30BaAHUA

N
\" «Texunuecknit yauepcurer YT MK»

Kadenpa merannyprumn

KYPCOBASA PABOTA

1o AucUUIUIMHE «MeToibl (POpMUPOBaHUS SHEPTO- U PeCypcocOeperaroiero, 3K0JI0rHUecKn
0€30MacHOro NPOM3BOACTBA MEJH, INHKA U UX CITyTHUKOB)
Ha TEMY: « »

Brinomuun:
damunms, uMs, OTUECTBO,
CTYAEHT TPYIIIbI

IIposepmir:
®amunus, v, OtaecTso,



Y4. CTCIICHb, Y4. 3BAHUC, NOJIKHOCTDb

r. Bepxuss Ileimma



