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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

L[GJIBIO npernogaBanusd AUCHUIIIIMHBI «CYI[OBLIC ABUI'aTCJIIN BHYTPCHHCTO
CropaHus» ABJEICTCA IMMOATOTOBUTHL  CIICHUAJIMUCTA, BJIAACIONICTO OCHOBHBIMHU
ITOJOXCHUAMU TCOpUHU I[BHFaTeJIeﬁ BHYTPCHHCTO CropaHmus, YMCIOIICTO
HCIIOJIb30BATh 3TU 3HAHUSA IJIs1 PCHICHHA ITPAKTHYCCKHX 3a/la4, OCBAMBATb HOBLIC
THIIBI HBHFaTeHeﬁ, OOCHHUBATL HX OJSHCPro-3KOHOMHUYCCKUC XAPAKTCPUCTHKH U
oOecrneynBaTh UX OIITUMAJIBHYIO JKCILTyaTaluLo.

3aﬂaanI/I JAUCHUITIINHEBI ABJIAIOTCA:

- UI3YUHUTHb TCOPHUTIO pa6oqero mponecca, ra3oo0OMeHa u HaJIayBa,

- H3YUYUTb MCTO/JbI, IIO3BOJIAIOIIMC OLCHHWBATL M OIITHMH3UPOBATDH pa60Ty
CHCTECM TOIIJIMBOIIOAAYH U BOSI[YXOCH36)K€HI/ISI;

- HAYYUTb II0Jb30BATLCA COBPCMCHHBIMH CpPCACTBAMU HMCCICIAOBAHHUA U
AUAIrHOCTHKH ITPOHCCCOB CYIOBBIX I[I/I3CJIef/'I.

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUS O TUCHUILTUHE (MOIYIIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUIM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-2 - CrnocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICHHKEHEPHbBIE
3HaHWs, aHATUTUIECKIE METO/IbI B TPOPECCHOHATBHON AeSITETbHOCTH;

OIIK-3 - CriocoOeH mpoBONTh U3MEPEHHs W HaOMIOAeHNs, 00pabaThiBaTh U
MPEJICTaBIISITh SKCTIEPUMEHTAIILHBIC TaHHBIE;

IIK-5 - CnocobeH BbINOJHATH O€30MacHbIE M aBapUHBIE MPOLIETYPbI
HKCIUTyaTallMM MEXaHU3MOB JIBUTATEJIbHOM YCTAaHOBKHM, BKJIIOYAs CHCTEMBI
YIPaBJICHHUS;

IIK-6 - CriocoOeH oCyIIeCTBIATh MOJATOTOBKY, KCILTyaTalnio, OOHAPYKEHUE
HEUCIPAaBHOCTEN U Mepbl, HEOOXOIMMBIE MJisi TPEAOTBpAILlEHUs TNPUUMHEHUS
MOBPEXKACHUN CICAYIONIMM MEXaHW3MaM W CHUCTeMaM YIpaBlIeHUs: |.riIaBHBIN
JIBUTATEh U CBSI3aHHBIC C HUM BCTIOMOTATEIbHBIE MEXaHU3MBI; 2. TAPOBOI KOTEN U
CBSI3aHHBIE C HUM BCIIOMOTATEJbHBIE MEXaHW3MBl M TapOBBIE CHCTEMBI; 3.
BCIIOMOTaTeIbHbIE IEPBUYHBIC IBUTATENIN U CBA3aHHBIE C HUMU CUCTEMBI; 4. Tpyrue
BCIIOMOTaTeNIbHbIC MEXaHU3MBI, BKJIIOYast CUCTEMBbI OXJIQXKICHUS,
KOHJAMIIMOHUPOBAHUS BO3AyXa U BEHTUIISILINM;

YK-2 - CnocobeH ympaBisTh MPOEKTOM Ha BCEX ATamax €ro XU3HEHHOTO
IUKJIA.

OOyuenue 1O aAMCHUIUIMHE (MOJYJIO) MpEArojaraet, YTo IO €ro
pe3ynbTatam o0ydaronmiics OyaeT:



YMmern.:

IIPUMEHSITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX THUCIMIUIMH, CBA3aHHbIC
B MMPo(HeCCUOHAIBHOM S TEILHOCTH;

o0pabaTbiBaTh  DKCIIEPUMEHTAJIbHbIE  J@HHBIC, HHTEPNPETUPOBATH U
po(eCCHOHATEHO MPEICTABIIAT MOTYYCHHBIE PE3YIbTATHI;

UICHTU(UIIUPOBATh  CHUTyalld, TpEOyIoIue MPUMEHEHUS aBapuiHON
MPOIEAYPHI IKCILTyaTallUU JIBUTATEIIbHOM YCTAHOBKY;

3HaTh:

OCHOBHBIC 3aKOHbl ~€CTECTBEHHOHAYYHBIX JWUCHUIUIMH, CBS3aHHBIE C
1po(heCcCUOHATILHON JeSITEIbHOCTbIO;

CIOCOOBI U3MEPEHUH, 3aIIMCH U XPAaHEHUsI pe3yIbTaTOB HAOIIOACHUN, METO IbI
00pabOTKH U MPEACTABICHUS IKCIIEPUMEHTATBHBIX JAHHBIX;

MPUHIINIIBI O€30MaCHBIX MPOIEAYp IKCIUTyaTallud MEXaHU3MOB JIBUTATEIbHOM
YCTaHOBKH U CUCTEM YIPAaBIICHUS €IO0;

npaBmiia OE€30MaCHON SKCIUTyaTalliy JBUTATEIbHON YCTAaHOBKU M CHCTEM €€
yIpaBJICHHUS;

IpaBUJIa SKCIUTyaTallu JBUTATEIbHON YCTAHOBKU B aBAPUIHBIX CUTYAIIHIX;

IpaBUjia OCYLIECTBICHHUSI MOATOTOBKM K OHKCIUTyaTallMd W SKCIUIyaTalluu
TJIABHOTO JIBUTATEINS U CBA3aHHBIX C HUM BCTIOMOTATEIbHBIX CUCTEM;

npaBuiia ¥ 00J1aaeT HaBBIKAMU OCYIIECTBIICHHUS MOATOTOBKH K KCILTyaTaI[uH
M OKCIUTyaTallid TapoBOTO KOTJIa W CBSI3aHHBI C HHUM BCIIOMOTAaTENIbHBIX
MEXaHU3MOB U TTAPOBBIX CUCTEM;

NpaBUjia OCYIIECTBICHHUSI MOATOTOBKM K OHKCIUTyaTallMM W OSKCIUTyaTalluu
BCIIOMOTaTeNIbHBIX IEPBUYHBIX JBUTaTENIEeH U CBA3AHHBIX C HUIMH CHUCTEM;

IpaBUJia OCYILECTBICHUS MOATOTOBKM M SKCILTyaTallud CUCTEM YIPaBJICHMUS
BCIIOMOTaTeNIbHBIMU MeXaHHU3MaMm, BKJTIOYAst CUCTEMBbI OXJIQXKICHUS,
KOHJAMIIMOHUPOBAHUS BO3AyXa U BEHTUIISIIINM;

npaBWia [JJs TPEAOTBpAIlCHUS TNPUYMHEHHS TMOBPESKICHUN CcHUCTEMaM
yIpaBICHUS U MEXaHU3MaM, BKITFOYasl:

1. I'maBHBIN qBUTATENH U CBSI3aHHBIE C HUM BCIIOMOTATEIbHbIE MEXaHU3MBbI;

2. TlapoBoii KOTeT M CBSI3aHHbIE C HUM BCIOMOTAaTENIbHBIE MEXaHU3MbI U
NapOBbI€ CUCTEMBI;

3. BcriomoratenbHble TIEpBUYHbBIE IBUTATENN U CBA3aHHBIE C HUMU CUCTEMBI;

4. Jlpyrue BCTIOMOTaTelIbHBIE MEXaHHM3MBI, BKIIIOUAs CHCTEMBI OXJIAXKIICHUS,
KOHJAMIIMOHUPOBAHUS BO3AyXa U BEHTUIISIIINM;

Baanern:
HABbIKAMHA  NPUMEHEHHS  OCHOBHBIX  3aKOHOB  €CTE€CTBEHHOHAYYHBIX
JTUCITUTUINH, CBSI3aHHBIC B TPO(ECCUOHAIBHOMN JCSTEIHHOCTH;



HABbIKaMU pabOThI C U3MEPUTENBHBIMHU IPUOOPAMH U HHCTPYMEHTAMU;

HAaBBIKAMU JKCIUTyaTallMu JBUTATEIIbHOM YCTAHOBKHU B aBAPUKHBIX CUTYalUsX;

HaBBIKAMU OCYILIECTBIICHUS IOATOTOBKM K OKCIUIyaTallud M OJKCIUIyaTaluu
TJIABHOT'O JBUIATEJNS U CBA3aHHBIX C HUM BCIIOMOTATEIbHBIX CUCTEM;

HaBBIKAMH OCYILIECTBJIICHUS MNOATOTOBKHM K JKCIUIyaTallMM W JKCILTyaTalun
[IapOBOTO KOTJA M CBSA3AaHHBI C HUM BCIIOMOTaTEIbHBIX MEXAaHU3MOB M ITAPOBBIX
CUCTEM,;

HaBBIKAMH OCYILECTBJIICHUS NOATOTOBKM K JKCIUIyaTallMM W JKCILTyaTalun
BCIIOMOTI'aTEJIbHBIX IIEPBUYHBIX JBUTATENIEH U CBA3AHHBIX C HUMU CUCTEM,;

HAaBBIKAMU OCYILECTBIICHUS NOATOTOBKU U IKCIUTyaTallMd CUCTEM YIIPaBJICHUS
BCIIOMOTaTEJIbHBIMU MEXaHHU3MaM, BKJIFOYAs CUCTEMBI OXJIAXKECHHS,
KOHJINIIMOHUPOBAHUS BO3AYyXa U BEHTUISLUN;

HaBBIKAMHM HJICHTU(QUIIMPOBATh HEHCIPABHOCTU B CHUCTEMAaxX YIPABICHUSA U
MEXaHU3Max, BKJIKOYAs:

1. I'naBHBIV NBUTATEINb U CBSI3AHHBIE C HUM BCIIOMOTATEIbHBIE MEXaHU3MBI;

2. IlapoBoil KOTen U CBSI3aHHBIE C HUM BCIIOMOTATEJIbHBbIE MEXaHU3Mbl U
[IapOBBIE CUCTEMBI;

3. BcnomorarenbHble IEPBUYHBIE JBUTATENN U CBSI3aHHBIE C HUIMU CUCTEMBI;

4. Jlpyrue BCIOMOTATENIbHBIE MEXAHU3MBI, BKIIFOUAs CUCTEMBI OXJIAXKIACHUSA,
KOHJIMIIMOHUPOBAHUS BO3AYXa U BEHTUISLIUY;

HaBblKAMHM  TPUHHMATh MEphl I NPEAOTBPAIICHUS  NPUYUMHEHUSA
MTOBPEXKIAEHNN CHCTEMAM YIIPAaBJIEHUS U MEXaHU3MaM, BKIIKOYas:

1. I'maBHBINA ABUATATEND U CBSI3aHHBIE C HUM BCIIOMOTaTEIbHbIE MEXAHU3MBI;

2. IlapoBOii KOTENl M CBSI3aHHBIE C HUM BCIIOMOTATEJIbHBIE MEXaHU3Mbl U
[IapOBBIE CUCTEMBI;

3. BcnomorarenbHble IEPBUYHBIE JBUTATENH U CBSI3aHHBIE C HUIMU CUCTEMBI;

4. Jlpyrue BCIOMOTAaTENIbHBIE MEXAHU3MBI, BKIIFOYAs CHCTEMBI OXJIAXKIACHUS,
KOHJIMIIMOHUPOBAHUS BO3AYyXa U BEHTUISLUY;

HaBbIKaMM  (OPMYJIUPOBATh B paMKax IIOCTABJICHHOW 1I€JIM MPOEKTa
COBOKYITHOCTD 3a]1a4, 00€CIIeYNBAIOUINX €€ TIOCTHKEHUE;

HaBbIKAMHU BbIOMpATh ONTHUMAJbHBIA CHOCOO pelieHus 3aad, Y4YUThIBas
JEHCTBYIOLIUE ITPABOBBIE HOPMBI U U3BECTHBIE YCIIOBHS, PECYPCHI U OTPaHUYEHUS,

HaBbIKAMU IyOJUYHO TMPEACTABISET pE3yJbTaThl pEUICHUs KOHKPETHON
341441 MPOEKTA;

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6uias Tpy10€MKOCTb JTUCHUTIUIUHBI (MOIYJIA).

O6miass TPyAOEMKOCTh JUCHHUIUIMHBI (Momayisi) coctaBisger 7 3.e. (252



aKaJeMHYeCcKuX yaca(oB).

3.2. O0bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMH | (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBHUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonmgectBo yacoB
Tun yueOHBIX 3aHATHI Cemectp
Bcero
Ne7 Ne8
KonraktHas paboTa rpu mpoBeICHUH YI€OHBIX 3aHATHI (BCETO): 130 32 98
B ToM uucne:

3aHATHSA JIEKIUOHHOI'O TUIA 58 22 36
3aHATUSL CEMUHAPCKOIO TUIIA 72 10 62

3.3. O0beM AMCHMIUIMHBI (MOIYJsA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O0O0ydYaronmxcs ¢
NEeAarornYecKUuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpHOM  TPOrpaMMbl HA  HMHBIX  yCIOBHUSX, TpPU  TMPOBEACHUU
MPOMEKYTOUYHOM aTTEeCTALMKU cocTaBisieT 122 akageMuyeckux daca (OB).

3.4. Ilpu oOyueHuu Mo UHIMBUIYaJIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4YeHUHU, 00bEM TUCHUIUIUHBI (MOIYJISI) MOXKET OBITh peaqn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 00yYaroIIMXCcsl, a Takke B popMme
KOHTaKTHOM paboThl OOyYarolmMxcsi ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMH, TPUBJIEKAEMBIMU K peau3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAEHUN IPOMEKYTOUYHOM aTTECTALNH.

4. ConepxaHue JUCUUTUIMHBI (MOYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
/T

1 HpI/IHI_II/IH HeﬁCTBHH 1 OCHOBBI KOHCTPYKIIUU CYJOBBIX ,HH3CHCﬁ

PaccmarpuBaemble BOIPOCHI:

1.1. CxeMbl ¥ IPUHIMI ASHCTBHUS YEThIPEX U IBYXTAKTHBIX AW3eJei. IHIuKaTOpHbIe JHarpaMMBbl U
JuarpaMMsl a3 ra3opacrpeencHus.

1.2. Kunemarynka KpUBOLIMITHO-IIATYHHOTO MEXaHU3MA, ITyTh, CKOPOCTh, YCKOPEHUE MOPIIHS.

1.3. OcHOBBI KOHCTPYKIIMH CYAOBBIX aun3eineil. Knaccngukaums cynoBbix nuseneil. MapKupoBKa CyJ0BBIX
Ju3emei.
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Teopernueckre u paboune MUKITBL.

PaccmarpuBaeMble BOpOCHI:

2.1. N neanbHble (TEOPETHYECKUE) LIUKIIBI IBUraTeIeH BHYTPEHHETO CTOPaHHs, OCHOBBI TOHATH.
Teopernyeckuii UK KOMOMHUPOBaHHOTO IBUratess. Ilokasatenu 3¢)(eKTHBHOCTU U SKOHOMUYHOCTH
LMKIIOB — cpesiHee AaBieHue NUKIoB U Teopetndeckuil KI1J[. CpaBHeHHEe TeOpEeTHUECKUX HUKIIOB IPU
Pa3IMYHBIX CIOCO0aX MOJBOMA TEIUIOTH, PA3IUYHbBIX CTEICHAX CXKATHS.

2.2. PacuerHple 1 pabovre IUKIBI JBYXTaKTHOTO U YETHIPEXTAKTHOTO TU3EICH.

PabGoune nporecchl B IUIMHAPE

PaccmatprBaeMbie BOTIPOCHL:

3.1. 'a3000MeH 1 HAaNIOJTHEHNE IHIIMHPA CBEKUM 3apSI0M.

Opranuzanus ra3000MeHa B YeTHIPEXTAKTHOM M ABYXTaKTHOM jaun3elisix. OnpeienieHie Macchl CBEXKEro
BO3/yXa U Macchl 3apsaa (paboyero Tena) B MIIKHAPE B KOHIIE HamonHeHus. KoadduineHTsr HanonHeHus u
OCTAaTOYHBIX I'a30B, BBIPAKCHUEC KOE)q)(bI/IHI/IeHTa HaloJIHCHUA, aHaJIn3a MOTEPhb IPU HAIIOJTHCHHUHU. Bmusanue
BJI&YKHOCTH aTMoc(epHoro Bo3ayxa. Onpe/eneHre napaMeTpoB 3apsijia IIHHIPA B KOHIE HAOTHEHUSL.

3.2. Ilpomecc cxaTusl.

TemmooOMmeH B mporiecce cxkaTus. O1eHKa OKa3aTeNs HOTUTPOIBI IIporecca cxatus. [leiicTtButensHas u
TeOMETpUYECKas CTENeHb CkaTus. BrIOOp cTeneHn cxxatus s qu3eseil. Bnusane HanayBa, KOHCTPYKIAA
KaMepbl cropanus, coctosaus aetaneii LI u sxcruryaTarimoHHBIX (paKTOPOB Ha MapaMeTphl 3apsiaa B KOHIIE
cxarus. [IpoTekanne mporecca cxaTus MPH IMyCKe XOJIOAHOTO TBUTATEIS.

3.3. TepMoguHAMUYeCKHEe OCHOBHI IIporiecca cropanms. CxeMaTH3anus Iporecca CrOpaHus B paCueTHOM
ukie. OnpeneneHne TeOpeTHYECKOM Macchl BO3ayXa, He0OX0AUMOit uist cropanust ToruinBa. Koagduuuent
n30bITKa BO3yXa npu cropanuu. COCTaB IPOJAYKTOB CropaHust. MoJieKyJIpHbIe H3MEHEHHUs pabodero Tena B
Ipouecce cropanus. CreneHp MOBLIIIEHUS JaBJICHUS U BI)I60p MAaKCUMAaJIbHOI'O JaBJICHUS ITUKIJIA.
TeroBblIeNIEHHE U UCTIONBb30BAaHKUE TEILIOTHI B Ipoliecce cropanus. OnpeesieHne MakCUMalbHON
TeMIepaTypsl IUKIa. YpaBHeHHE cropanus I puHeBenkoro-Masunra. CTeneHs npeiBapuTeIbHOTO
pacIIpeHus.

3.4. Iponecc pacmmpenus. CBs3b ¢ MporieccoM cropanus. Biusane TermmooOMera U ko3 uimeHTa
WCIIOIE30BaHUS TEIUIOTHI HA TIOKA3aTellb OJIUTPOIIBI paciiuperus. Jloropanne TOTTNBa Ha IMHUH
pacmmpenus. [TapameTpsl pabodero Tena B Hadaie BEITyCKa. BIMsHAE 3KCILTyaTallHOHHBIX (PaKTOPOB Ha
MPOIIECC PaCIIUPEHUS.

Hpoueccm TOIIIINBOIIOAAa4H, CMCCCO6pa3OBaHI/I$I " CTrOpaHus B JU3CIIAX.

PaccmarpuBaemble BOIIPOCHI:

4.1. Cucrema TOIUIMBOIOJAYH U MPOIIECC TOIUTMBONOAa4M. TOITMBHBIE HacOCk BhIicokoro nasneHus (THB/),
(dhopcynku. OCHOBHBIE MapaMETPhI H XapaKTEPUCTHKH MPOIlecca BIPHICKUBAHMS (3aKOH Mo1a4uM). Brnusaue
3aKOHA I10JJauy TOIUTMBA Ha pabovne MpoIecch B MHHAPE 1u3eis. Jo3upoBaHie UKIOBOH 014N
TOILINBA U CIIOCOOBI €€ PeryJIMPOBaHMS TOIUIMBHBIMU HACOCAMH BBICOKOTO JaBiieHUs. DaKkTophl, BIMSIOMINE
Ha JIaBJIeHUE BIPBICKUBaHUS. BiIMsHIE TEXHNYECKOTO COCTOSIHUS TOIUIMBHOM anmnapaTypbl Ha MPOLECCHI
TOIUIMBOIIOaYM U cropaHus. CHCTEMBI TOILUTMBOIIOAAYH C DJIEKTPOHHBIM YIIPAaBICHUEM BIPBICKOM, UX
MPEUMYIIECTBA C TOUKU 3PEHUS BO3MOXKHOCTH YIIy4LIEHUsI SKOHOMUYECKHUX U IKOJIOTMUYECKUX TOKa3aTenei
CYZIOBBIX JHU3EJIeH.

4.2. PaciiimBaHue TOIUTHBA. TOIUIMBHEIN (aken. XapaKTepUCTHKH pacibsuInBaHus. KauecTBo
pacnbuTUBaHMA TOILTHBA. DAaKTOPHI, BIMAIONINE HA KAYECTBO PACIIBUIMBAHUS TOTIIHBA.

4.3. Kamepsl cropanus 1 crioco0bl cMeceobpa3oBanusi. PopMel KaMep cropaHus Ipu 00bEMHOM CIIocoOe
cmeceobpazoBanus. OObeMHO-TUICHOYHOE cMeceoOpa3oBanue. [IpeakamepHOe 1 BUXpe-KaMepHoe
cMmeceoOpaszoBanue. [IpenMyniecTBa U HEOCTATKH PA3IMYHBIX CHOCOO0B cMeceo0pa3oBaHMS.

4.4. ®uznveckre OCHOBBI MIPOLECCOB BOCIUIAMEHEHHUS M CTOpaHus. Y CJIOBHOE JIeJICHUE MPOLIECCOB Ha (azbl
Ha pa3BepHYTON MHAMKATOpHOW tuarpamme. OOpa3oBaHKe roproyueii cMecH u BociiaMmeHeHue. [lepuon
3aJIep>KKN BOCIIJIAMEHEHHSI, €T0 CBSI3b C YCIOBUSIMU B KaMEpe CrOpaHus IIPU BIPHICKUBAHUHU U TPYIIIOBBIM
XUMHMYECKHM COCTaBOM ToIuiuBa. [TokazaTenu caMOBOCIIIaMEHAEMOCTH TOILIUB - HETAHOBOE YUCIIO,
JM3EIbHBIA MHAEKC, COJIEPKaHIe apOMAaTHIECKUX YTIEBOJOPOAOB B TomuBe. [Iporecc cropanus, ero
OCHOBHBIC (Da3bl, pHU3MKa SIBICHUH [IPU CTOPaHUH. BiusgHME SKCIITyaTallMOHHBIX ()aKTOPOB Ha MpoLece




/o

Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

cropanus, 3pPEKTHBHOCTh U SKOHOMHUYHOCTE padboduero mukia. O6pazoBaHue TOKCHIHBIX KOMIIOHEHTOB B
Kamepe Cropanusi 1u3esist. MeTobl CHIDKEHHUS] SMUCCHH OKHCIIOB a30Ta ¢ OTPaOOTaBIIUMHU Ta3aMH.
TpedoBanus mexayHapoaHoit konBenimn MAPITIOJI 73/78 (Ilpunoxenune V1) u Texanueckoro Koxekca mo
OTpaHUYEHUIO BEIOPOCOB NOX CYIOBBIMH AU3EISAMHU.

[Ipomeccrl razoobMeHa

PaccmatpuBaeMbie BOTIPOCHL:

5.1. IToka3arenu kadecTBa ra3oooMeHa. Cxema MaccoBOro OajlaHca ra3oB B IpoIecce ra3oo0MeHa B
mmHApe ausens. OnpenereHne moxkasarejae kagyecTBa ra3000MeHa: K03 (GUIIEHTOB OCTaTOYHBIX Ta30B,
HAIIOJIHEHH, CyMMapHOTO KO3 QuireHTa N30bITKa BO3ayXa. BiusaHne 3arpsi3HEHNS TPAKTOB U IPYTHX
SKCIUTYaTallMOHHBIX (DaKTOPOB HA KAUYECTBO Ta3000MEHA Ha YHEPTeTUIECKHE TIOKA3aTEeIN TU3ETIS.

5.2. 'a3000MeH 4eThIPEXTAKTHBIX au3eieid. Cxema razoooMeHa. Da3pl ra30pacnpeelIiCHHs U MEPHOIbI
ra3006MeHa. FaBOBO&HyH_IHI)If/i TpaKT, BHyCKHbIe nu BI)IHyCKHI)Ie KJ1armaHbl, MCXaHHU3M ra30pacnpe):LeneHI/Iﬂ.
5.3. T'a3000MeH NBYXTaKkTHBIX qu3esell. CxeMbl Ta3000MeHa ABYXTaKTHBIX Au3eneil. dasbl
razopacmnpeneineHus. TeopeTndueckd He0OOXOAMMOE U pacroiaraeMoe Bpemsi-cedenue. [lepropl ra3oo0MeHa.
Or1ieHKa MPOMYCKHOW CIIOCOOHOCTH OPraHOB ra3000MeHa. XapakTep U3MCHEHUS TaBJICHUS B pECUBEPE,
IIIMHIPE U BBITYCKHOM KOJUIEKTOPE B IEPHOJT Ta3000MeHa. 3a0poc Ta30B B pECHBEP H €T0 BIUSIHHC Ha
paboty muzens. CiocoOsr n3MeHeHHs 3a0poca Ta3oB.

OCHOBBI YHCIIEHHOTO MOJICIIUPOBAHUS PAOOUUX MPOIECCOB AU3ETICH.

PaccmarpuBaeMble BOIIPOCHL:

6.1 Lenu 1 331241 MATEeMaTHIECKOTO MOIeTHpoBanus. [IpuMeHeHe MaTeMaTHIECKOTO MOICITHPOBAHUS IS
eJiel IMarHoCTUPOBAHUS U ONTUMH3ALUK PadoUnX IPOLECCOB AU3ENEH.

6.2 OCHOBBI pacueTOB ITAPAMETPOB PA0OYHX MPOIECCOB, 3D (HEKTUBHBIX, IKOHOMUICCKHUX M HKOJOTHUECKUX
nokazateseit nusens Ha [IK. MaTtemarnueckoe MosienupoBanie pabouux MporeccoB B HWINHIPE TU3EIIS.

3HepFeTI/IquKHe 1 OSKOHOMMHNYCCKHE ITOKAa3aTCIINn paGOTbI ,Z[I/I3CJ'IeI7L

PaccmaTpuBaemble BOTIPOCHI:

7.1. HaukaTopHBIE TuarpaMMbl. IHANKaTOpHAs quarpaMma padodero MUKIJIA YeTHIPEXTaKTHOTO AN3Es.
JuarpaMma HacocHBIX X0/10B. IHAMKaTOpHAs quarpaMMa pabodero MMKiIa AByXTaKTHOTO Jau3erst. Jlois
HoTepstHHOTO X0/a. Pa3BepHyTas quarpamma. CriocoObl 3aIMCH ¥ TOCTPOSHHS MHAMKATOPHBIX THATPAMM.
Juarpamma pacuerHoro nukia. [Ipennonaraemas nHAMKaTopHas quarpamma. Koadduiment ckpyrnenus
WHINKAaTOPHOM THarpaMMel.

7.2. UnnukaropHele nokazarenu. Pabora nukina. CpenHee nHIUKaTopHOE naBieHue. CrocoObl onpeneaeHus
CpeIHero HHINKATOPHOTO AaBineHus. CpenHee qaBiieHHE 10 BpeMeHH. VIHANKaTOpHAast MOIIIHOCTh JTU3EI.
KouTponb pacnpenenenns MOIHOCTH MHOTOIIMIIMHAPOBOTO nusens. Muaaukaropusiit KT, Y aenbHbrii
WHINKATOPHBIN pacxo]] TOTUTHBA.

7.3. D¢} dexruBHBIC TOKA3aTeNH. DPPEKTUBHAS MOIIHOCTE Anu3eist. KpyTsamuit MoMeHT. MexaHn4eckuit
KIIA. Cpennee sdpdexrunoe naBnenue. dddexrususiii KI1J1. YV nenpublil a3 pekTHBHBII pacxo/ TOIIMBA.
CBs13b MEX]ly HHJUKATOPHBIMU U 3()(heKTUBHBIMU MOKa3aTesIMUA. PaKkTOpHI, BIUAIONINE HA MOIITHOCTD U
SKOHOMHUYHOCTh CYAOBBIX TU3ENIEH.

7.4. TenoBoii 6anaHc cynoBoro nusens. Buemnuii reroBoii 6anane cympoBoro ausesns. OCHOBHbIE
COCTaBJIAONINE TEIIOBOro OanaHca. Cxema TeruoBoro 6ananca. M3sMeHeHne TemI0BOro OanaHca B
3aBHCHMOCTH OT HaTPy3KH TU3EIA.

I[I/IHaMI/IKa 1 YPaBHOBCUHICHHOCTb

PaccmarpuBaemble BOIPOCHI:

8.1.Cuibl 1 MOMEHTBI, IEUCTBYIOIINE B KPUBOUIMITHO-IIIATYHHOM MEXaHHU3ME.

8.2. [TpuumHel BuOparmu ausens. Cribl naBieHus Ta30B. CHIIBI TSHKECTH MOCTYMATENFHO ABIKYIIHXCS Macc.
CruIbl HHEPIMH TOCTYNATENBHO NBIKYIIUXCS Macce. LIeHTpoOexkHbIe CHITBI HHEPIIUU HEYypaBHOBEIIICHHBIX
Bpalamuxcs Mace. J(Brkyias cuia, AeiCcTByIoLas Ha MOpIIEHb.

8.3. lnarpammsl cuil, AEMCTBYIOIIUX B OAHOM HuIuHApe auszens. HopmaneHas cuna. KacatenbHas cuna.
Bpamaromuit 1 onpoKuabIBAIOIINN MOMEHTHI. JlarpaMMa CyMMAapHBIX KacaTeIbHbIX CHJT
MHOTOIMJIMHAPOBOTO PSATHOTO U V-00pa3Horo au3eneit. HepaBHOMEPHOCTH BpallieHUs KOJIEHIATOTO Bajia
nmuzensi. CTenieHb HepaBHOMEPHOCTH BpalleHus Bajga. MaxoBuk. PannanbpHas cuiia v ee AeCcTBHE Ha
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HOIINITHUKH.
8.4. AHanmu3 ypaBHOBELICHHOCTH CHJI I MOMEHTOB CHJI HHEPIIMH BPAILAIOIINXCS U TOCTYNATEIbHO
JBIKYIIHXCS Mace fu3enisi. OleHKa CTeeHNH YPaBHOBEIICHHOCTH AU3EIISL.

8.5. JlelicTBre HEYpaBHOBEIICHHOTO JU3elIsl Ha €ro (yHAaMeHT U KopIiryc cyaHa. CrocoOs!
YPaBHOBELIMBAHUS CHJI MOMEHTOB U CHJI HHEPIMU BPAIIAOIIMKCS B TIOCTYIATEIBHO ABIKYIIUXCSA Maccax
CY/IOBBIX AM3elNiei. AMOPTU3aTOPbl. BHYTpeHHss1 ypaBHOBELICHHOCTD. [IeHCTBIE BHYTPEHHUX CHJI U
MOMEHTOB Ha OCTOB JIBUTaTels U MOANINITHUKH.

Kpyrunpneie konebaHus BajaolpoBOOB

PaccmaTpuBaemble BOIPOCH:

9.1. Ypyrue KpyTuibHbIE KOJIeOaHHS BaJOIIPOBOAOB U BIMSHNE NX HA MEXaHUUECKYIO HANPSHKEHHOCTh
KoJieH4aToro Baja. CBOOOIHBIE KPYTHIIbHbIE KOJIeOaHUs BaJOIPOBOIOB. BHIHYKIEHHbBIE N pE30HAHCHBIC
KoJsiebaHus BaJonpoBooB. OnpeaesieHie Pe30HAHCHBIX YaCTOT BPAIleHHs.

9.2. DKcepUMEHTaIbHOE UCCIIe0BaHNE KPYTHIIBHBIX KosleOaHuii BasonpoBooB. TpeboBanus Perucrpa k
OIpaHUYEHUAM KPYTHIBHBIX KoJIeOaHUH BaIonpoBonoB. OmpeereHue 3aIpeTHBIX 30H 000pOTOB JU3EIs.
Crnoco0bl ycTpaHEeHHUs! OTIACHBIX KPYTHIIBHBIX KoJieOanuit. Jlemndepbl KpyTHIBHBIX KOJieOaHUH 1
aHTUBHOpaTOphl. OceBble KOIEOaHM KOJICHIATHIX BAJIOB. JleMIepsl 0CeBBIX KOIEOAHHUH.
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Hannys cynoBbix auseneit

PaccmaTpuBaemble BOTIPOCH:

10.1. HagnyB kak cpecTBO MOBBIIEHHS MOIIHOCTH U SKOHOMUYHOCTH 1u3esiel. Bnusinue Hanaysa Ha
napaMmeTpsl pabouero MK, ToKa3aresu 3 GeKTUBHOCTH, SKOHOMUYHOCTH U HaNpspKeHHOCTH. CrocoObI
HaJTyBa.

10.2. 'azoTypOunHBIN HaaayB. KoMOMHUpOBaHHbIH HaayB. [[pUHIUIIEI MCTIONB30BAHHS YHEPTHHU Ta30B B
ra3oBbIX TYpOMHAX TYpOOKOMIPECCOPOB M B CHIIOBBIX TYPOOKOMIIAYH/IHBIX TYpOHHAX.

10.3. HagnyB ueTbIpexTakTHBIX qu3eseil. OCOOEHHOCTH HalayBa YETBIPEXTAKTHBIX Iu3einei. CXeMbl CHCTEM
Ha/ITyBa YeTBIPEXTAKTHBIX An3eeid. CXeMbl BBIITYCKHBIX KOJJIEKTOPOB MHOTOIIMIMHPOBBIX JH3EIEH.
Hannys nByxtakTHbIX 1useneil. OcOOCHHOCTH HaJlyBa IBYXTAKTHBIX AU3EJICH.

10.4. CxeMBbl cuCTEM ra30TypOMHHOTO 1 KOMOMHUPOBAaHHOTO HAJ/TyBa JIByXTaKTHBIX CYIOBBIX JTU3EICH.
[TprHIMT NCTIONIB30BAHUS U1 CKATHSI BO3/LyXa MOATOPIITHEBBIX MTOJIOCTEN HWJINHIPOB. JHEPTeTHIECKUH
6anaHc cucremsl HapayBa. [logaya komnpeccopa. MomHoCTh, pa3BuBaeMas TypOuHoH. [laBieHue ra3os
nepes ra30Boi TypOUHOM.
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Mexannueckas HAIIPAKCHHOCTL CYJOBBIX HH3CHCﬁ

PaccmarpuBaemble BOIPOCHL:

11.1. DHepro-skoHOMHUUECKHE MoKa3aTenan. CBA3b ¢ peXMMHBIMU ITapaMeTpaMH, XapaKTePUCTHKaMH, TTOAAYH
TOTUINBA, BO3YXOCHA0KEHHS U Ka4e€CTBOM MHIUKATOPHOTO Mpoiiecca. AHAIN3 BEIPAKEHUS MOITHOCTH
Ju3elnst B 00IIeM BH/IE.

11.2. [lokazaTenu MeXaHUYECKON HArpyKEeHHOCTH Au3els. MX cBs3M ¢ JMHAMHMKOM MpoLecca CropaHus,
CUJIAMU WHEPIUH U PEKUMHBIMHU ITapaMeTPaMHU.
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TermoHanpss>KeHHOCTh CyIOBBIX JTU3ENEH.

PaccmarpuBaemble BOIIPOCHI:

12.1. TerutoHANPS>KEHHOCTD JH3€NS M [TOKAa3aTeIH €€ ONpeAelaiomue. XapakTepHble TeMIepaTyphl,
BIHSIONTNE Ha (PH3UKO-MEeXaHIMYECKUE CBOMCTBA MaTepraa, TeMIepaTypHbIe HAPSKEHUs, KOPPO3HIO,
n3Hockl aeraneit LT, cocTostare mopurHeBbIX KoJell. Biusane pe:KuMHBIX ()aKTOPOB U OTIOKEHUN Ha
TeMIIepaTypHBIE TIepeTaIbl B CTEHKAX.

12.2. O6001meHHbIE TOKa3aTeNN TETIOHAIPSKEHHOCTH: TEIUIOBasl Harpy3Ka IMJIMHAPA U TeMIlepaTypa
BBIITYCKHBIX I'a30B. BiusiHue HagyBa, KOHCTPYKIUH U PEKXUMHBIX IaPAMETPOB Ha TEMJIOBYIO HArpy3Ky U
temneparypy aetaneit LIIII'. CoBpeMeHHBIE METO/IbI KOHTPOJIS TEIUIOHANIPSIKEHHOCTH CYIOBBIX AHU3€IeH B
SKCIUTyaTaluH.
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TexHudeckas dKCILTyaTalus CyJOBbIX IU3EIIEeH

PaccMaTpuBaemblie BOIPOCH:

13.1. TexHUYecKas KCIUTyaTaIHsl CYJIOBBIX JU3ENCH U ee cocTaBlIeHue. 3anadi U GOPMBI TEXHUIECKOTO
MCIIONIb30BaHMs IN3elieil Ha Cy/Iax [PpU HENPEPhIBHOM BaXTEHHOM 00CIy»)HBaHUU. V3yueHune mpaBuit
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TEeXHUYECKOW SKCIUTyaTallly ¥ 3aBOACKUX HHCTPYKIMI HCXOHAs HOpMaTHBHAs 0a3a oOecreueHus
3¢ pexTuBHOI 1 OGe30nmacHol pabOThI CYHOBBIX ANU3ENIEH.

13.2. TexHUKO-3KCIUTyaTallMOHHBIE TTOKA3aTeNH U TEINIOMEXaHWYeCKasi Harpy>KeHHOCTh JU3eJiel B
IKCIUTyaTal1H.
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DKCIUTyaTallMOHHBIE XapaKTEPUCTUKH U PEKUMBI paOOThI CYIOBBIX JH3EIICH.
PaccmaTpuBaeMblie BOIPOCHI:

14.1. TlonsTHE peXrMa U XapaKTePUCTUKU An3eisl. BUIBI pe:KMMOB paOOTH 1 OCHOBHBIE IKCIUTyaTallHOHHBIC
XapaKTEPUCTUKHU AU3EIICH.

14.2. Harpy304HbIe XapaKTepUCTHKH. Y CJIOBHUS paObOTHI AU3ETS IT0 HAaTPY30YHOM XapaKTepUCTHUKE. XapaKkTep
W3MEHECHUS OCHOBHBIX TTapaMeTpoB. Mexanndeckue motepu u Mexanmdeckuit KI1J1 mpu paborte nu3ens mo
Harpy304HON XapaKTepHCTUKE.

[TpuumHBI MUHUMH3aLUH yIeTBbHOT0 3P (EKTUBHOrO Pacxo/ia TOIUIMBA U MTOCTPOSHUE IKOHOMHUYECKO
xapakTepucTUKU. OcOOEHHOCTH 3aJJaHNs HarPy30UHBIX PEKUMOB PEryJIITOPOM YacTOThI BpallleHUs
(perynaTopHas XapaKTepUCTHKA).

14.3. CrkopoCTHBIC XapaKTEPUCTHKHU. Y CIIOBHS PabOThI JH3EIIs 0 BHEIIHEH CKOPOCTHON XapaKTEPUCTHKE.
W3MmeHeHne 3HEPro-5KOHOMHUUYECKUX NOKa3aTenel. TermnoBsle CBOMCTBA Au3els. TermoMexaHndecKas
Harpy>KeHHOCTh IIpH paboTe Mo BHEMIHEH XapakrepucTuke. HeoOXoanMocTh orpaHNueHHS TT01a41 TOIUIMBA
BUJIBI OTPAaHUYHUTEIBHBIX XaPAKTEPUCTUK 10 MOMEHTY M MOLTHOCTH.

14.4. Bunarosle xapakTepucTuki. OcOOeHHOCTH paboThI TIIaBHBIX IU3eiel Ha TpeOHOM BUHT.
3aKOHOMEPHOCTH U3MEHEHHSI MOMEHTA  MOIITHOCTH, IIapaMeTpoB pabouero nporecca, SKOHOMIYHOCTH H
TEIUIOMEXaHUIECKON HAarpyKEHHOCTH Au3ens. OrpaHuYeHre MaKCUMaIbHON MOIMHOCTH ¥ MUHMMAJIBHOM
4acTOThl BpauleHus. [IoHsATHE «TSHKenoi» U «IerKoil» BUHTOBOM XapaKTepUCTUKH.

15

[TepexoHbIC peKUMBI

PaccmarpuBaembie BOIIPOCHL:

15.1. Iloaroroska au3ens k pabote. [TyckoBie 1 MaHEBPEHHBIE PEXKUMBI.

15.2. lnHaMuka n3MEHEHHS TapaMeTPOB U TETIIOBOTO COCTOSHUS AM3ENS HAa TIEPEXOAHBIX PEXUMaX IPH
pas3roHe ¥ TOPMOXKEHHUH Cy/IHA, PEBEPCHUPOBAHUH I'PEOHOTO BUHTA.
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PesxuMEbl momHOro X01a

PaccmarpuBaemble BOIPOCHL:

16.1. Pesxxumpl mostHoro xoaa. O01acTi peKUMOB UTUTEILHOW U OTPAHUYCHHOM 110 BPEMEHHU padOThI.
PexuMbI 5KOHOMHYHOTO X0/1a. 3aJaHHe PEKUMOB MOJTHOTO X0/[a TIPH PA3INYHBIX COPOTUBICHUAX
JBIDKEHUIO Cy/HA. Vcroap30BaHNE MOPCKOTO M TEXHHUECKOTO 3aI1aCOB MOILTHOCTH AJIS MOAEPKAHUS
ckopocTH xoja. OCOOEHHOCTH 3aJJaHMsI PEKUMOB PaOOTHI JU3ENsI IPU BOJTHEHHUH.

16.2. OGecnieyeHre MaHEBPEHHBIX M XOI0BBIX PEKUMOB IIPU paboTe Ju3elis Ha BUHT PETyIUpyeMoro Iara.
16.3. ABapuifHbIC PEKIMEI: C HETIOJHBIM YHCJIOM IJIHHIPOB, MOBPEXKICHHBIME TYPOOKOMITPECCOPAMH.
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KOHTpOJ’IB, PEryJInpoOBaHUC, TCXHUYCCKOC TUATHOCTUPOBAHUE U UCIIBITAHUA CYTOBBIX

TU3eIeH.

PaccmarpuBaemble BOIPOCHI:

17.1. Opranusanus KOHTPOJIS paboThl qu3eneil. Micnonp30BaHNe aBTOMAaTH3UPOBAHHBIX HH()OPMAIIOHHBIX
CHCTEM KOHTPOJIS ¥ 3alUTHI 1u3ens. KoHTponb pabodrx mponeccoB B MUIMHPAX, TOIUIMBHBIX HACOCAX U
(hopcyHKax, cucTeMax BO3IyXOCHA0KEHHS M Ta30BBITYyCKa, CHCTEMaX CMa3bIBAHUS U OXJIKICHNUS.
YcTaHoBKa (a3 ¥ MOMEHTOB TOIUTMBO W Ta30pacipeAeieHHs 0 TapameTpaM padodero mporecca.

17.2. TloBbllIeHUE YPOBHS SKCIUTyaTallul U HaJICXKHOCTHU AU3eIel Ha OCHOBE JUarHOCTUPOBAHUS
TEXHHUYECKOTO COCTOSHUS JIeTaleil U y3710B B pabounx ycinoBusx. CHCTEMbl TEXHHYECKOTO
JUAarHOCTUPOBAHUS. DTaJOHHbBIE 3aBUCUMOCTH JUArHOCTUYECKUX MapaMeTPOB. AJITOPUTMBI
JUArHOCTUPOBAHUS U IPOTHO3UPOBAHUS COCTOSHUS JU3EIIS U €ro AJIEMEHTOB. J[HarHOCTUPOBAaHUE COCTOSTHUS
TypOokommpeccopoB aeraneit L{I1T, aneMeHTOB TOIUIMBHOM anmapaTypel.

17.3. UcnibiTaHus CyIOBBIX THU3EIIEH: IPUEMOCIAaTOYHbIC, ITBAPTOBHBIC, XOA0BbIE. TeXHINUeCKas
SKCIUTyaTaI¥sl.
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3aKIr0YeHUE
PaccmarpuBaemMbie BOIIPOCHI:
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OCo0OeHHOCTH ¥ TeHICHIINY Pa3BUTHUS Iu3eiel. Pa3BuTre KOHCTPYKIIUH, ONITUMH3AINN TTapaMEeTPOB U
METOJI0B aBTOMAaTU3UPOBAHHOT'O IPOEKTUPOBAHUSI.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

Haumenosanue nabopatopHbIx paboT / KpaTKoe coJep:KaHue

OO6opynoBaHue ¥ MPUOOPHI IS UCTIBITAHUHN CYIOBBIX TU3EIICH

B pesynbraTe BINONIHEHUS 1a00paTOPHON pabOThI CTYIEHT MOIYYaeT CIAeAYIONINe HAaBBIKU:

- 3yunts 000pyAoBaHIE U H3MEPUTEIBHYIO allapaTypy, IPUMECHIEMBIC IIPH HCIBITAHIAX CYIOBBIX
U3EIIEH.

- Ha maGopatopHOM CcTeH/Ie IPOM3BECTH OMPEICIICHIE U aHAIH3 MTapaMeTPOB pabOTHI TU3EIIS.

CHstre u 00paboTKa HHIUKATOPHBIX JHarpamMM

B pesynbraTe BhIMONHEHHUs Ja00paTOPHOI pabOTHI CTYJEHT NOITydaeT e yIoIie HaBbIKH:
- OnpeznenuTs MHIUKATOPHBIE OKa3aTeI pabovero Ipolecca YeThIPeXTaKTHOTO TU3es.

- ITocTpouTh KpUBYIO U3MEHEHMS TEMIIEPATYPHI B LIMIIMHAPE.

HccnenoBanue BIMSHUS yriia OnIepeiKCHUs IMOJa491 TOIJIMBA HA ITOKa3aTCJIn pa6oqer0

mnmponecca qu3eid

B pesynbTate BRITOTHEHHS Ta00PAaTOPHOI pabOTHI CTYJEHT MOMYYaeT CICAYIONINE HABBIKH:

- V3yunTs BIUsIHNE PETYIMPOBOYHBIX MTApaMETPOB M3 Ha MOKa3aTeIn pabodyero mporuecca.

- OnpeneneHns yria onepexeHus Mo1a4 TOIJIMBA U PACIIN(POBKE HHANKATOPHBIX AUATPaMM MU
JMarHOCTHKE pabouero mpouecca anu3es.

- OnpenensaTs 33AepKKy BOCIUIAMEHEHUS JUIsl 3a/laHHOTO IBUTATEISL.

I/ICCJ'IGI[OBaHI/IC CHUCTCMBbI TOIINIMBOIIOAAYHM JU3CIIA

B pe3ynbrare BeIMOTHEHHUS Ta00PaTOPHON pabOThI CTYACHT MOMYYaeT CIeAYIONUE HABBIKH:

- pa60T1>1 TOIUIMBHOM CHUCTEMBI BEICOKOT'O JABJICHUS TU3CIIsL (CI/ICTGMLI TOHHI/IBOHOZ[a‘II/I) U METOAbI €€
HCCIICTIOBAHMS.

HccnenoBanue xapakTepUCTUK KOMITPECCOpa
B pesynbTate BRITOTHEHHS 1a00PATOPHOH pabOThl CTYEHT MOMy4aeT CIEAYIONIIE HABBIKH:
- Onpenenenue KIIJI komnpeccopa ¥ OCTPOEHHUE €r0 XapaKTEPUCTHK.

HccnenoBanue XxapaKTepUCTHK TYpOUHBI
B pesynbTaTe BbIOIHEHHS 1a00PaTOPHON pabOThl CTYICHT MOIYYaeT CIEAYIONHE HABBIKH:
- OnpeneneHnst OCHOBHBIX apaMeTpOB TypOUHBI.

OrnpezenieHne MEXaHUYECKHUX MOTEPH IU3ENIsl METOJIOM BhIOETra
B pe3ym,TaTe BBITTIOJIHCHUA na60paT0pH017I pa6OTI)I CTyI[CHT nonyqaeT cneuy}omne HAaBBIKH:
- I/ISYLII/ITB 3KCHCpI/IMCHTaHLHBIe CHOCO6BI OHPCHGHGHI/IH MEXAHHUYCCKHUX HOTepI) JAUN3ECJIs.

Temo6anaHcoBOe UCTIBITAHUE IBUTATENIS [0 BUHTOBOM XapaKTepUCTHKE

B pesynbTate BeIOTHEHHS 1a00PAaTOPHOI pabOTHI CTYJEHT MOIY4aeT CIEAYIONIIE HABBIKH:

- 3y4nTh 3aKOHOMEPHOCTH B N3MEHEHNH OCHOBHBIX MapaMeTpoB cynosoro JIBC mpu ero pabote mo
BUHTOBOH XapaKTEPUCTHKE.

- I3y4nTh METOIBI OTIPEeIeNeHUs COCTABIISIOIINX TEIIOBOTO OaraHca U 3aKOHOMEPHOCTH UX H3MEHEHHS 10
BUHTOBOW XapaKTEPUCTHKE.

- Ucnonp30BaTh NaHHBIE UCIBITAHUNA NPU OLEHKE TEXHUYECKOTO COCTOSHUS JU3EIIA B YCIOBUSIX
SKCIUTyaTalluy U A7 BO3MOKHOM YTUIIM3alUK TEIlIa.

UcnbiTanust qBUraTesisi mo Harpy304HOM XapakTepUCTHKE
B pesynbrate BhIOIHEHHS 1a00PAaTOPHON pabOThl CTYEHT MOJy4aeT CICAYIONIE HABBIKH:
- 3y4nTs METOMKY CHATHS HaTPY304YHOW XapaKTEPUCTHKH.
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1 |KpyrunpHas cxema CUCTEMBI KOJIEHYATOI'O Bajla Cy0BOTO AU3EIIS
B pesynbTate paboThl Ha MPAKTHYECKOM 3aHSITHH CTYACHT COCTABISIET KPYTHIIBHYIO CXEMY CHCTEMBI
KOJICHYATOTO Bajla CyZOBOTO TU3EIIs

2 |CBoOogHbIC KOJICOAHUS CYIOBOTO JU3EIIS
B pe3yabTare paGOTLI Ha MPAaKTUYCCKOM 3aHATUUN CTYACHT BBIIIOJIHACT pacueT CBO6OHHI>IX KOHeGaHHﬁ
CyAOBOI'O qU3CJIA

3 |BoiHyX/IeHHBIC KPYTHIbHBIC KOJIEOAHUS CYIOBOTO JH3EIIs
B pe3yiabTare pa6OTLI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT BBIIIOJHACT PACUYCT BBIHYXACHHBIX KPYTHUIIBHBIX
KOJICOaHUH CYIOBOTO AHA3EIIS

4 | Temrndupyromme MOMEHTHI
B pesynbraTe paboThl Ha MPAKTHYECKOM 3aHSATHUH CTYASHT BBIMOJHSAET PacueT AeMI(PHUPYIOIINX MOMEHTOB 1
ux paboTsl

5 Pesonancurie KPpYTHJIbHBIC KOJ'Ie6aHI/I$[ CYAOBOI'O AU3ECIIsA
B pesynbraTe paboThl Ha MPAKTUYECKOM 3aHATHUU CTYJEHT BBITIOJIHSET pacyeT PE30HAHCHBIX KPYTHIBHBIX
KOJICOaHUH CYTOBOTO AHA3EIIS

6 |KacaTenpHble HaNPsDKEHUS B y3/1aX KPYTHIBHBIX KOJIEOaHUH KOJIEHYATOTO Bajia CyJ0BOTO

Iu3ens
B pe3yiabTare pa6OTBI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT OIIPEACIISACT KACATCIbHBIC HAIPSP)KCHUS B y3J1aX

KPYTHIBHBIX KOJIeOaHMIT KOJIEHUATOr0 BaJjla CyJl0BOr0 AU3EIs

4.3. CamocrosiTenbHas padoTa 00y4aroIuXCs.

/ Bun camocrositensHoOM paboTh
n/n

HOI[FOTOBKa K IIPAKTHUYCCKUM 3aHATHUAM

[ToarotoBka k 1abopaTopHbIM paboTam

Pabora ¢ 1eKIMOHHBIM MaTepUajIoM, JIUTEPATypoit

Brimonnenue KYypCOBOT'O ITPOCKTA.

IToaroToBKa K MPOMEXYTOYHOM aTTECTALNH.

o O M WO N|

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

4.4. ITpumepHbIi TepeYeHb TEM KYPCOBBIX TPOEKTOB

1. CnpoeKkTupoBaTh JIBUTATENIb, OTBSUAIOIINN COBPEMEHHBIM TPEOOBAHUSIM I10
DKOJIOTUH, HAJIGKHOCTH W IKOHOMHYHOCTH T10 CJICTYIOITUM JTaHHBIM: d((EKTUBHAS
MomtHOCTh 1250 kBT1, uactora BpamieHuss kojeHuyatoro Baida 500 o06/MuH,
KOJIMYECTBO LIUJIUHJIPOB 6.

2. CnpoeKTHpOBaTh JBUTATEh, OTBEUAIOIIUN COBPEMEHHBIM TPEOOBAHUAM T10
OKOJIOTUH, HAJIKHOCTH U YIKOHOMHYHOCTH TI0 CJICTYIONTUM JTaHHBIM: 3 EKTUBHAS




mommHOCTh 400 kBT, wactora Bpamenus kosieHuaTtoro Bama 1500 o6/MuH,
KOJIMYE€CTBO LIMJIMHAPOB 12.

3. CripoeKkTupoBaTh ABUTraTeNb, OTBEUAIOIINI COBPEMEHHBIM TPEOOBAHUSAM 10
HKOJIOTUH, HAJIEKHOCTH U YIKOHOMHYHOCTH 110 CJIEIYIONIUM JaHHbIM: 3G (EeKTUBHAS
momHOCTh 850 kBT, wacTora BpamieHus KojeH4atoro Bama 375 o00/MuH,
KOJIMYECTBO LIUJIMHJIPOB 6.

4. CripoeKTHpOBaTh JBUTATENh, OTBEYAIOIINI COBPEMEHHBIM TPEOOBAHUSM TI0
OKOJIOTUH, HAJIGKHOCTH W YIKOHOMHYHOCTH TI0 CJICTYIONTUM JTaHHBIM: d(h(EeKTUBHAS
MomtHOCT, 115 kBT, wactora BpamieHus koJjieHuaroro Bajga 1500 o6/MuH,
KOJIMYECTBO LUIUHAPOB 6.

5. CpoeKTUpOBaTh JABUTATEIb, OTBEUAIOIINNA COBPEMEHHBIM TPEOOBAHUSAM 10
HKOJIOTUH, HAJIE)KHOCTU U IKOHOMUYHOCTH TI0 CIEAYIOIUM JaHHBIM: d(PpeKTUBHAS
MomrHOCT, 650 kBT, wacTtoTa BpaieHus KojeH4yaToro Bana 375 00/MuH,
KOJIMYECTBO LUJIUHJIPOB 4.

6. CIpOoe€KTUPOBATH JABUTATEIb, OTBEYAIOIIMN COBPEMEHHBIM TPEOOBAHUSIM I10
HKOJIOTUH, HAJIEKHOCTH U IKOHOMHYHOCTH T10 CJICIYIONIUM JTaHHBIM: 3 (dEeKTUBHAS
MomtHOCTh 320 kBT, wacroTa BpameHus kojieHuaroro Bajga 1000 o6/MuH,
KOJIMYECTBO LUITUHAPOB 4.

7. CIpoeKTUpOBaTh ABUTaTENb, OTBEUAIOIINIA COBPEMEHHBIM TPEOOBAHUSAM 1O
HKOJIOTUH, HAJIS)KHOCTU U IKOHOMUYHOCTHU TIO CIEAYIOIIUM JaHHBIM: d(PpeKTUBHAS
MomrHOCTh 2200 kBT, uwactora BpamieHuss KojeHuyaToro Bada 550 o0/MuH,
KOJIMYECTBO LIMJIMHAPOB 6.

8. CipoeKTHpOBaTh JIBUTaTEIb, OTBEYAIOIINN COBPEMEHHBIM TPEOOBAHUSIM I10
HKOJIOTUH, HAJIEKHOCTH U YIKOHOMHYHOCTH IO CJIECIYIONUM JaHHBIM: d(hHEeKTUBHAS
MomtHOCT, 160 kBT, wacTrora Bpamenus kojieHuaroro Bajga 1500 o6/MuH,
KOJIMYECTBO LIMJIMHIPOB 6.

9. CripoekTupoBaTh ABUTaTelb, OTBEUAIOIINIA COBPEMEHHBIM TPEOOBAHUSM 1O
HKOJIOTHH, HAJIG)KHOCTU U IKOHOMUYHOCTH MO CIAEAYIOIUM JaHHBIM: d(ppeKkTuBHas
MomtHOCTh 240 kBT, wyactroTa BpamieHus KojeH4yaToro Bajma 750 o00/MuH,
KOJIMYECTBO LIMJIMHIPOB 6.

10. CnpoekTtupoBaTh IBHUraTeibh, OTBEYAIOIINI COBPEMEHHBIM TPEeOOBAHUAM
M0 DHKOJOTUM, HANECKHOCTH M DHKOHOMUYHOCTU TIO CIEAYIOIIUM JaHHBIM:
s dexrrBHas momHocTh 1400 kBT, Wacrora BpamieHus KojieHuaTtoro Bama 550
00/MHH, KOJTUYECTBO LIUJIMHIPOB 4.

5. llepeueHp wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Ne

y bubnuorpaduueckoe onucanue Mecto nocryma
n/m




HpyxunuH, A. M. MoaepHusanust 1Buratenei
BHYTPEHHETO CTOPAaHHUs: LIUIMHAPOIIOPILIHEBAS
rpymnmna HoBOro nokosienus / Apyxuaun A.M.
- Bonorna:Mudpa-Unxenepus, 2017. - 150 c.
ISBN 978-5-9729-0158-6. - Teker :
3JIEKTPOHHBIN.

9bC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/930322
— PexxuM goctyna: mo noAamucke.

Tonmmn, B. . CynoBsie nBurarenu
BHYTPEHHETO CropaHus [ DIEeKTPOHHBIM
pecypc] : MeToaudeckue pekomenaanuu / B.
W. Tonumun, B. B. SIkynuukos, C. M. Kpytues
u 11ip.- Mocksa : Anstaup-MI'ABT, 2013 - 52
C. - Tekcr : 2IeKTPOHHBIN.

9bC ZNANIUM.COM
[https://znanium.com] - URL:
https://znanium.com/catalog/product/447683

Enudanos, B. C. CynoBble npuratenu
BHYTPEHHETO CTOPaHUs : METOJUYECKHE
PEKOMEH/IallMH IO BHIOTHEHUIO KYpCOBOTO
npoekta / C. B. Enudanos. - Mocksa :
Anpranp-MI'ABT, 2014. - 84 c. - TekcT :
JJIEKTPOHHBIN.

9bC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/522645
— PexxuM goctyna: mo noAamucke.

Emudanos, B. C. CynoBslie nBurarenu
BHyTpeHHero cropanus. Yacts 2. KpyTuiabHbie
KoJie0aHus : METOJUYECKHE PEKOMEH Ay /
B. C. Enudanos, /1. A. Ilonos. - Mocksa :
MI'ABT, 2017. - 124 c. - Tekcr :
JJIEKTPOHHBIN.

9bC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/945336
— PexxuM noctyna: 1o noanucke.

Enudganos, B. C. CynoBble TenoBbie
neuratend. Yacts 1. CynoBeie nBUraTeIn
BHYTPEHHETO CropaHus [ DIEeKTPOHHBIN
pecypc] : [IpakTukym 11st 1TaGOpaTOpHBIX
paloT u camocTosTenbHbIX 3aHaTuil / B. C.
Enudanos, O. C. UypkuHa. - Mocksa :
MI'ABT, 2007. - 61 c. - TekcT : 3JIeKTpOHHBIH.

ObC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/401104

Enudanos, B. C. [IpumeHenne cxmxeHHOTO
MIPUPOIHOTO Ta3a Ha BOJHOM TPAHCIIOPTE U
npo6sieMsl Oe3omnacHoit padoTsl COY :
yuebHoe nocodbue no yactu kypca CIABC, nns
KYpCOBOT'O ¥ TUTJIOMHOTO NTPOEKTUPOBAHUS /
B. C. Enudanos ; noz pen. B. U. Tonmmuna. -
Mocksa : MI'ABT, 2004. - 72 c. - Tekcr :
3JIEKTPOHHBIN.

3BC ZNANIUM.COM
[https://znanium.com] - URL:
https://znanium.com/catalog/product/401076
— PexxuM poctyna: o nojanucke.

Jlebenes, O. H. JIpuraTtenu BHyTpEeHHETO
CTOpaHHUS PEYHBIX CYJIOB : YICOHUK TSI By30B
/ O. H. JIebenes, B. A. Comos, C. A.
Kanamnukos. - Mocksa : Tpaucnopr, 1990. -
328 c. - ISBN 5-277-01005-X. - Teker :

JJIEKTPOHHBIN.

9bC ZNANIUM.COM
[https://znanium.com] - URL:
https://znanium.com/catalog/product/1057385




8 Tonmmun, B. . CynoBoe rnaBHOe OBC ZNANIUM.COM

3HepreTUUeckKoe 060pyI0BAHNE [https://znanium.com] - URL:
[DnexTponHsIii pecype] : JlabopaTopHbiii https://znanium.com/catalog/product/403842
npaktukym / B. Y. Tommun, B. B.
Skynuukos, P. H. Pomanos. - Mockaa :
MI'ABT, 2011. - 50 c., 29 un., 25 Tadun. -
TeKCT : 2JIeKTPOHHBIH.

6. IlepeueHbp CcOBpeMEHHBIX MpopeCcCHOHANBHBIX 0a3 JaHHBIX U
UH(POPMALIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIIOJNB30BaThCS MpPU
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

Odurmansueiit caiit PYT (MUUT) (https:// www.miit.ru/);

Odunmaneueiii cant Muntpanca Poccuu (https://mintrans.gov.ru/);

DJNIEKTPOHHO-0MOIMOTeUHAs cucrema "ZNANIUM.COM"
https://znanium.com
CnpaBoyHas paBoBas cucrema «KoHCynbTaHT [Tmroc»

http://www.consultant.ru

Caiit Hayuno-texuuueckoit oudmuorexu PYT (MUUT) http://library.miit.ru

Caiit Poccuiickoii rocyaapcTBeHHOM Oubnnotexu http:// www.rsl.ru

MexnayHaponHas pedgeparuBHas 0a3a JaHHBIX HaydyHbIX u3gaHuii «Web of
sciencey https://clarivate.com/products/web-0f-science/databases/

Caiit Hayunoii anextponnoi 6udmmorexku eLIBRARY.RU http://elibrary.ru

Poccuiickuit Peunoit Peructp http://www.rivreg.ru

Caiir T'ocymapcTBeHHOW TyOJUYHOW HAYyYHO-TEXHHUYECKOW OMOIMOTEKU
Poccun http://www.gpntb.ru

Poccuiickuit Mmopckoii peructp cymoxosctsa http://www.rs-class.org/ru/

Caiir BcepoccuiCKOro WMHCTUTYTa HAy4YHOM M TEXHUYECKON HH(opManuu
Poccuiickoit akagemuun Hayk (BUHUTU PAH) http://www.viniti.ru

7. IlepeuyeHb  JWIIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPAaMMHOT0 00ECTICUYCHUsI, B TOM YHCJIE OTCYCCTBEHHOIO IIPOM3BOICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

1. Omnepammonnas cucrema Microsoft Windows 7 (ITosnnast nuiieH3uMOHHAs
Bepcusi);

2. Oducnerit maket npuioxenud MS Office 2010 (Word, Excel, PowerPoint)
(ITostHast nUIIEH3MOHHAS BEPCHUS);

3. Cuctema aBTOMaTU3UPOBAHHOTO NpoeKTHpoBanus Autocad

4. Cuctema aBTOMaTU3UPOBAHHOTO NIpoekTHpoBanus Kommnac



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Jlns mpoBeneHUs ayJIUTOPHBIX 3aHSITHUH 10 JUCHUIUIMHE WCIOJIb3YETCS
ayIUTOPHUS C MYJIbTUMEIUUHBIM 000PYIOBAHUEM: MIPOEKTOP, IKPAH, MEPCOHAIbHBIN
KOMITBIOTEP/HOYTOYK.

[lomemnienne i TpOBEACHMSI  JIAOOPATOPHBIX  pabOT, OCHAIICHHbBIC
CJIeIyIOUUM 000pYI0OBaHUEM:

Crenn C7 «Karepnumnapy,

nabopaTopHble cTeH bl «McbITaHus TOTUIMBHBIX HACOCOB U (DOPCYHOKY,

naboparopubiit crenn 6UCIT18/22-11'P100/750;

3J16H;

64 18/22 — 2 mr.;

xoJioaHbIi cteHa 6L 275 PNR,

creHn mig peryaupoBku THBJ st CHATUS XapaKTEPUCTUK W PETYJIUPOBKHU
TIIA,

CTEHJI JIJIsl OTIPECCOBKH (POPCYHOK,

CTEH/I TOTUTMBHAsI aninapaTypa BbICOKOTO JAaBJICHUS,

CTEHJI KOHCTPYKIIUSI V-00pa3HOTo JABUTATENS,

CTEH/I UCCIIEIOBAHUE KOHCTPYKIIUU 2X -TAKTHOTO JIBUTATEs,

CTEH]I pEBEPC-PEAYKTOp — 2 WIT,

KOMITpECCOpHas CTaHlus, PyHIaMEeHTHas pama - 2 T,

KOJICHYATHIM Baj - 2 IIT,

MOPILIEHHb — S5 WT.,

IaTyH,

THB/I, Typ6okommpeccop,

nabopatopusbrit ctern KOAB-68

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3ayet B 7 cemecTpe.
KypcoBoii mpoekt B 8 cemecTpe.
DK3aMeH B 8 cemecTpe.

10. OueHouHbIe MaTEpUAIIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalluy, pa3padbaThIBAlOTCSl B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOLICHT, JTOTICHT, K.H. KadeaphI
«CynioBbI€ YHEPTETUIECKNE YCTAHOBKH,
3IEKTPOOOOPYyAOBaHUE CY0B U
aBTOMAaTHU3ANMs AKAJIEMHH BOIHOTO

TpaHCIIopTa B.C. Enudanon
CornacoBaHo:
3aBenyromuii kadeapoit COY B.A. 3s6poB

[Ipencenarens yaeOHO-METOIUUECKOM
KOMHCCHUH A.b. Bonoanu



