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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpro mpenogaBaHuss JUCUUIUIMHBI «CyIOBBIE JBUTaTEId BHYTPEHHETO
CrOpaHHs» SBJSIETCA NOATOTOBUTH CHELUAINCTA, BIAACIOIIETO OCHOBHBIMU
IOJIO)KEHUSAMHA ~ TEOPUM  JBUTaTelied BHYTPEHHETO CrOpPaHMs, YMEIOIIEro
WCIIOJIB30BaTh ATU 3HAHUSA JUIsl PELICHUS NPAKTHYECKUX 3a]a4, OCBauBaTh HOBBIC
TUIIBl JBUTATEIICH, OLEHUBATh UX JHEPro-d>KOHOMUYECKUE XapPAKTEPUCTUKU U
o0ecneunBaTh UX ONTUMAIBHYIO HKCIUTyaTalHIo.

3ajavyaMy JUCLUIUIMHBI SBIISFOTCS:

- U3Y4YUTh TEOPHUIO paboYero npoiecca, ra3000MeHa U HaJlyBa;

- U3YYHUTh METOJIbI, MO3BOJISIIOIIME OLICHUBATh U ONTUMHU3HPOBATH padOTy
CUCTEM TOIUIMBOIOAAYN U BO3TyXOCHA0KEHUS;

- HAY4YUTh IIOJIb30BATBCSA COBPEMEHHBIMH CPEICTBAMHU HCCIENOBAHUSA M
JUArHOCTUKU MPOLIECCOB CYIOBBIX AU3EIIEH.

2. [Inanupyembie pe3ybTaThl 00y4EHUS 10 TUCHUILITHHE (MOIYIIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIUHE (MOIYIIO):

OIIK-2 - CriocobeH mpuMEHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)XCHEPHbIE
3HaHUA, AaHATUTHIECKUE METOBI B IPOGECCHOHATFHON e TENBHOCTH,

OIIK-3 - CriocobeH nmpoBouTh U3MEPEHHUs U HaboeH s, 00pabaThIiBaTh U
MPENICTaBISATh SKCTIEPUMEHTAIbHBIEC TAHHBIC;

IIK-5 - CnocoOeH BBINOJHATH O€30MacHble W aBapUMHBIE MPOLEAYpPbI
HKCIUTyaTallil MEXaHW3MOB JBUTATE€JIbHOW YCTAaHOBKH, BKJIIOYAs CHCTEMBI
yIpaBIICHUS,

ITK-6 - CriocoOeH oCyIIecTBIATh TOATOTOBKY, KCIUTyaTallui0, 0OHapY>KEeHUE
HEUCIPAaBHOCTEH M Mephl, HEOOXOAUMBIEC Ui MPEAOTBPAILCHUS NPUYUHEHUS
MOBPEXICHUN CIIEAYIONUM MEXaHW3MaM M CHUCTeMaM YMpaBieHUs: |.TTIaBHBINA
JBUTATEJh U CBSI3aHHBIC C HUM BCIIOMOTATEIbHbIE MEXaHU3MBI, 2. TTApOBOM KOTEN
M CBS3aHHBIE C HUM BCIIOMOTAaTelIbHbIE MEXaHW3MBl W TApOBBIE CHCTEMBI; 3.
BCIIOMOTaTeNbHbIE MEPBUYHBIC JBUTATEIN M CBS3aHHBIE C HUMH CHCTEMBI; 4.
Apyrue BCIOMOTATElIbHBIE MEXaHU3Mbl, BKJIIOYass CHCTEMbl OXJIaXIEHUS,
KOHIUITMOHUPOBAHMSI BO3yXa U BEHTUJISINY;

YK-2 - CnocobeH ympaBisiTh MPOEKTOM Ha BCEX ATamax €ro XU3HEHHOTO
UKJIA.

OOyueHue 1o JUCHUTUTHHE (MOYITIO) MIPEAIOJIaraeT, uTo [0 ero pe3ysibTaTaM
oOydaromuiicst Oyaer:



YMmern:

YOPaBJISATh MPOEKTOM Ha BCEX ATalax €ro )KU3HEHHOTO IUKJIA;

MIPUMEHSITH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUINH, CBSI3aHHbBIC
B PO eCCUOHAIBHOM JIeSITEIIHHOCTH;

o0pabaTpiBaTh OAKCIEPUMCHTAIbHBIE JaHHBIC, WHTEPIPETUPOBATh W
po(eCCHOHATIEHO MPEICTABIIATH MOTYYCHHBIC PE3YIIbTATHI;

UACHTUDUIIIPOBATh CUTyaIluu, TpeOyromuye TMPUMEHCHHUSI aBapUHHON
MPOIEAYPHI FKCILTyaTallUK IBUTATEILHON YCTaHOBKH,

UISHTU(PUIIMPOBATh CUTYallUM HEOOXOJMMBIC I  TPEAOTBpaIlCHUs
MPUYMHEHUS MOBPEKICHUM CIEAYIOINM MEXaHU3MaM U CUCTEMaM YIIPaBJICHUS:

1. I'maBHBIN ABUTATEIb U CBSI3aHHBIC C HUM BCIIOMOTaTSIbHBIC MEXaHU3MBI,

2.ITapoBoil KOTEN U CBSI3aHHBIE C HUM BCIOMOTATENIbHbICE MEXAaHU3Mbl U
MapOBbIE CUCTEMBI;

3. BcrioMoratenbHbIe IEPBUYHBIE IBUTATENHN U CBA3aHHBIE C HUMH CUCTEMBI;

4. Jlpyrue BCIOMOTaTeIbHbIE MEXaHU3MBbI, BKJIIOYAsl CUCTEMbI OXJIAXKICHHUS,
KOHJAUIIMOHUPOBAHUS BO3/yXa U BEHTWISIUN

3HaTh:

OCHOBHBIC 3aKOHBl €CTECTBCHHOHAyYHBIX JUCLUILUINH, CBSI3aHHBIE C
npo¢heCCUOHATIBHON JIEATEIbHOCTHIO;

CocOObl M3MEpPEHUM, 3alUCU W XpaHEHUs pe3yibTaTOB HAOIIOACHUA,
MeTO/1bl 00paOOTKH U MPEACTABICHUS IKCIIEPUMEHTATbHBIX JAHHBIX;

OPUHIMOBL  0€30MacHbIX  MPOLEAYp  JKCIUIyaTalldd  MEXaHU3MOB
JBUTATEJIbHOW YCTAHOBKHU M CUCTEM YIIPABIIEHUS €10;

npaBuiia 0€30MacHON SKCIUTyaTallii ABUTATEIbHOW YCTAHOBKU U CHUCTEM €€
yIPaBIICHHUS,

IpaBuia 3KCIUTyaTallMy JBUTaTEIbHON YCTAHOBKY B aBAPUMHBIX CUTYyalUsX;

npaBuia OCYHIECTBIEHUSI MOJArOTOBKM K 3KCIUTyaTalldd M AKCILTyaTaluH
[JIaBHOTO JIBUTATENS M CBSA3aHHBIX C HUM BCIIOMOTATEIbHBIX CUCTEM;

npaBuiaa W 00JagaeT HABBIKAMHM  OCYIIECTBJICHHS TMOATOTOBKUM K
JKCIUTyaTalliM W JKCIUIyaTalud [apoBOr0 KOTJa M CBSI3aHHBI C HHM
BCIIOMOT'aTEJIbHBIX MEXaHU3MOB U MTAPOBBIX CUCTEM;

npaBuia OCYLIECTBJIEHUS IMOArOTOBKH K 3KCIUTyaTalMd M 3KCILTyaTaluH
BCIIOMOT'aTEJIbHBIX IEPBUYHBIX JBUTATENIEH U CBSI3aHHBIX C HUMH CHUCTEM;

npaBuia OCYLIECTBICHHUS MOJATOTOBKH U 3KCIUTyaTallud CUCTEM YIPABICHHUS
BCIIOMOTATEIbHBIMU ~ MEXaHW3MaM,  BKIIOYash  CHUCTEMbl  OXJIAXJCHMS,
KOHJMLMOHUPOBAHUS BO3/lyXa U BEHTWISALNY;

npaBuwia JUIA TNPEAOTBPALUEHUS MNPUYUMHEHUS MOBPEXKIECHUN CHCTEMaM
YIPABJICHUS U MEXaHU3MaM, BKIIIOYas:

1. I'maBHBIN ABUTATEND U CBSI3aHHBIE C HUM BCIIOMOTaTEIbHbIE MEXAHU3MBI;



2. HapOBOﬁ KOTCJI U CBA3AaHHBIC C HUM BCIIOMOI'aTCIIbHBIC MCXAaHU3Mbl H
ITapOBBLIC CUCTCMBI,

3. BcnoMorarenbHbIe IMCPBHUYHBIC IBUTATCIIM U CBA3aAHHBIC C HUMU CUCTCMBI;

4, I[pyme BCIIOMOTI'aTCJIIBHBIC MCXaHU3MbI, BKJIIOYasaA CHCTCMBI OXJIAKIACHU I,
KOHJUIMOHHUPOBAHUS BO31yXd U BCHTUIIAIINH,

Baanernb:

HAaBbIKAMU  [PHUMEHEHUS OCHOBHBIX 33aKOHOB €CTE€CTBEHHOHAYYHBIX
TUCITUTUINH, CBSI3aHHBIC B TTPO(ECCHOHAIBEHOMN ACSITEIBHOCTH;

HaBBbIKaMU pabOThI ¢ U3MEPUTEIBHBIMUA MPUOOPAMU U HHCTPYMEHTAMH;

HAaBbIKAMM  OJKCIUTyaTallid JIBUTATEJIbHOM YCTAHOBKM B  aBAPUWHBIX
CUTYallUsX;

HaBBIKAMHU OCYIIECTBJIEHHUSI MOATOTOBKH K JKCIUTyaTallMd U SKCIUTyaTaluu
IJIaBHOTO JBUTATEIISl U CBA3aHHBIX C HUM BCIIOMOTaTSJIbHBIX CUCTEM;

HaBBIKAMHU OCYIIECTBJIEHUS] MOATOTOBKHM K AKCIUTyaTallMd WU JKCIUTyaTaluu
MApOBOr0 KOTJA M CBSI3aHHBI C HUM BCIOMOTATEIbHBIX MEXAHU3MOB M IMAPOBBIX
CHCTEM,

HaBbIKAMHU OCYILECTBJICHUS TMOJATOTOBKM K DKCIUIyaTallMM WU SKCIUTyaTaluu
BCIIOMOTATEIbHBIX IEPBUYHBIX JIBUTATEJIEHA U CBSI3AHHBIX C HUMU CUCTEM;

HAaBbIKAMU  OCYIIECTBJICHUS MOATOTOBKA W  OJKCIUTyaTallud  CHUCTEM
YIIPaBJIEHUS] BCIIOMOTaTEJIbHBIMA MEXaHU3MaM, BKJIIOYAsi CUCTEMbI OXJIAKIICHUS,
KOHAWIMOHUPOBAHMS BO3AyXa U BEHTUISILINM;

HaBBIKAMU UJECHTU(PUIIMPOBATH HEHUCIPABHOCTH B CUCTEMax YIPaBJICHUS U
MeXaHU3Max, BKJIIoYas:

1. I'maBHBIN ABHUTATENb U CBSI3aHHBIC C HUM BCIIOMOTATEIbHBIE MEXaHU3MBbI;

2. TlapoBoii KOTEN W CBSI3aHHBIC C HUM BCIIOMOTATEJIbHBIE MEXaHU3MBI U
MTAPOBBIE CUCTEMBI;

3. BcnomorarenbHble IEPBUYHBIC IBUTATEIN U CBA3aHHBIE C HUMU CUCTEMBI;

4. Jlpyrue BCIIOMOTaTelIbHbIE MEXaHU3MbI, BKJIFOYAs CUCTEMbI OXJIQXKICHUSI,
KOHJIUIIMOHUPOBAHUS BO3/1yXa U BEHTUISIIIUY;

HAaBbIKAMM MNPUHUMATh MEpPbl JUII  MOPEAOTBPAlICHUS PUYUMHCHUS
MOBPEXKAECHUN CUCTEMaM YIIPABICHUSA U MEXaHU3MaM, BKJIFOUAs:

1. I'maBHBIN ABHATATENb U CBSI3aHHBIC C HUM BCIIOMOTATEIbHBIE MEXaHU3MBbI;

2. ITapoBoit KOTen M CBSI3aHHBIE C HUM BCIOMOTaTEIbHBbIE MEXaHU3MBbI U
MapOBbIE CUCTEMBI;

3. BcrioMoratenbHbIe IEPBUYHBIE IBUTATEHN U CBSI3aHHBIC C HUMH CUCTEMBI;

4. Jlpyrve BCIIOMOTraTelIbHbIE MEXaHU3MbI, BKJIFOYas CUCTEMbI OXJIAXKICHUSI,
KOHJAWIMOHUPOBAHMS BO3AyXa U BEHTUISLINM;

HaBBIKAaMH (OPMYJIHPOBATH B paMKaxX IMTOCTaBJICHHOW M€KW TPOEKTa
COBOKYITHOCTb 33J1a4, 00€CIEUNBAIOIINX €€ JOCTUKEHUE;



HaBBIKAMH BBI6I/IpaTB ONTHUMAJIBHBIM CIIOCO0 peuiCcHus 3aaa4, Y4YHUTbIBaAsd
I[GﬁCTBYIOHIHC IMPAaBOBBIC HOPMbI U U3BCCTHLIC YCIIOBUA, PCCYPCHI U OT'PAHUYCHUA,

HaBBbIKaMH HY6J'II/ILIHO NpCaACTaBLICT PE3YyJIbTAThl PCHICHUA KOHKpCTHOﬁ
3aa494 IIPOCKTaA,

3. O0BeM AUCITUTUTHHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (MOnynsl) cocTaBisier 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢  TENarorM4yecKUMu  paboTHHMKaMu W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHONU MPOTPpaMMbI Ha MHBIX YCIOBUSX,
[P MPOBEJICHUHN yUEOHBIX 3aHITHI:

KonmuecTBo yacos
Tun yaeOHBIX 3aHATHI Beero Cemectp
Ne7 | Ne8
KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 110 | 30 80
B Tom umncne:
3aHATHS JEKIIHOHHOTO THIIA 42 10 32
3aHATHS CEMUHAPCKOTO THIIA 68 20 48

3.3. O6beM muCHUIUIMHBI (MOIyYJisA) B (OpMEe CaMOCTOSITENIbHOW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMH K peaTnu3aiuu
oOpa3oBaTeIbHOM MpOrpaMMbl Ha HHBIX YCJIOBHUAX, TMPHU MPOBEIACHUU
IPOMEKYTOUHOM aTTecTanuu cocrapiser 106 akagemuyeckux yaca (0B).

3.4. Ilpu 00y4yeHnu 1o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE [IPH
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peasin30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Tak:ke B (hopme
KOHTAaKTHOM pabOThl 0O0YyYarolIUXCsl ¢ MEAarorHuecKuMu pabOTHUKaMHU U (WIJIH)
JUIIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIHOHHOTO THUIIA.
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[IpuHUMIT IEWCTBUSA U OCHOBBI KOHCTPYKIMHU CYJOBBIX JU3EIIEH

PaccmatpuBaembie BOPOCHI:

1.1. CxeMbl ¥ IPUHIIMI JEHCTBUS YEThIPEX U ABYXTAKTHBIX Auzened. NHAMKAaTOpHBIE AUarpaMMbl U
JarpaMMsl (a3 ra30pacipeicICHHs.

1.2. Kunematuka KpUBOUIUITHO-IIATYHHOT'O MEXaHU3Ma, MyTh, CKOPOCTh, YCKOPEHHE MOPIITHSL.

1.3. OCHOBBI KOHCTPYKIIUU CYA0BBIX qu3eneii. Kimaccudukaius cynoBsix quseneil. MapkupoBKa CyOBBIX
U3EJIEN.

Teopernueckre u paboune MUKIbI.

PaccmaTpuBaeMblie BOIPOCHI:

2.1. UneanpHbIE (TEOpETHYECKIE) IIMKITBI IBUTATENICH BHYTPEHHETO CTOPAHUS, OCHOBEI ITOHATHS.
Teopernueckuii MK KOMOMHUPOBAHHOTO IBUrarens. [lokasarenu 3¢ (peKTUBHOCTH 1 SKOHOMHUYHOCTH
IIUKIJIOB — CpeiHee NaBieHue nUkiIoB U Teopernueckuil KII/I. CpaBHeHHE TEOPETHUECKUX IIUKIIOB MPH
Ppa3JIMYHbIX cnoco6ax noJiBoJa TEIJIOThI, PA3JIMYHBIX CTCIICHAX CKATHA.

2.2. PacueTHble ¥ pabo4ne UKl ABYXTAKTHOTO M YETHIPEXTAKTHOTO JTU3EIICH.

PabGoune nporiecchl B IWIMHAPE

PaccMaTpuBaembie BOIPOCH:

3.1. Ta3000MeH ¥ HAMMOJHEHUE [UIMHAPA CBEKUM 3aPSIOM.

Opranu3anus ra3000MeHa B Y€THIPEXTAKTHOM H ABYXTaKTHOM jn3elsix. OnpesienieHre Macchl CBEXKEro
BO3/lyXa U Macchl 3apsija (pabodero Tena) B MWIKHAPE B KOHIIE HanonHeHus. KoadduiueHTsl HamomHeHust
1 OCTAaTOYHBIX I'a30B, BBIPAKCHUC KO3(1)(bI/IHI/IeHTa HaIlOJIHCHUA, aHaJIn3a MOTCPhb IMPU HAIIOJITHCHUH.
BrusiHue BaxkHocTH atMocgepHoro Bo3ayxa. OnpeseneHue napaMmeTpoB 3apsia HUIHHAPa B KOHIIE
HaIlOJTHCHUA.

3.2. Ilpomecc cxaTwsl.

TemnooOMmeH B nporecce cxxatus. OLeHKa ToKa3aTens MOJIUTPOIbI poliecca cxaThs. JlelicTBUTenbHas U
reoMeTpuyecKas CTereHb ckatusi. BeIOop cTenenu cxxartust 1uist qu3eneil. Biusinue HainyBa, KOHCTPYKIIUH
Kamephl cropanus, coctosiHus gaeranei LI u skcruTyaTaiiMoHHbIX (PAaKTOPOB Ha MapameTphl 3apsijia B
KOHIIe ckaTHs. [IpoTekaHue mporecca CyKaTusl P IMyCKe XOJIOAHOTO JIBUIATEIs.

3.3. TepmoiHAMHUYECKHE OCHOBBI Ipoliecca cropanus. CXxemMaTH3alusl IpoIecca CrOPaHusi B paCUETHOM
ukie. OnpeeneHne TeopeTHIECKOM MacChl BO3yXa, HEOOXOAUMOM ISt CrOpaHHs TOTLTHBA.
Koapduument n3bbiTka Bo3ayxa npu cropanuu. Cocras MpoLyKToB cropanusi. MoJeKyJisipHble M3MEHEHUsI
pabouero Tena B mpoiiecce cropanusi. CTerneHb MOBBIIICHUS TAaBICHUS U BEIOOP MAKCHUMAIBHOTO JaBJICHHS
ukia. TeruoBblelieHre U UCIIOIb30BaHUe TEIIOTHI B porecce cropanus. OnpeaesaeHne MaKCuMallbHOM
TeMIIepaTypsl IUKIa. Y paBHeHHE cropanus I puHeBenkoro-Masunra. CTeneHs npeiBapuTeIbHOTO
pacimpeHus.

3.4. Iponecc pacmmpenus. CBs3b ¢ MporieccoM cropanus. Binustaue TermmooOMena U ko3 GuimeHTa
WCIIOJIb30BAHUSI TEIUIOTHI HA MIOKA3aTelb TOJUTPONBI paciiupeHus. JloropaHue TOILIHBA HA JINHUH
pactmpenus. [Tapamerpsl pabouero Tejia B Hayalle BBIMYCKa. BIUsHUE SKCILTyaTallHOHHBIX ()aKTOPOB Ha
IpoLecc PacIIUpeHusI.

[Iporecchl TOTUIMBOMOJaYH, CMECEO00Pa30BaHUS U CTOPAHUSI B TU3EIIAX.
PaccmarpuBaemble BOIPOCHI:

4.1. Cucrema TOINIMBONIOAAYHN U IMMPOLECC TOIJIMBOIIOAaYH. TormmBHBIE HACOCHI BEICOKOT'O JABJICHUS
(THBX), dopcynku. OCHOBHBIE TapaMeTPHI M XapaKTEPUCTHKH IPOIIecca BIPHICKUBAHMS (3aKOH MOauN).
BiusiHue 3akoHa oauy TOIUIMBA HA pabo9re MPOIECCH B IMINHIpE Au3ems. Jlo3upoBaHue IUKIOBOH
MO/Ia4YH TOIUTMBA U CIIOCOOBI €€ PEeTyJIMPOBaHMUS TOIUIMBHBIMHM HACOCAMH BBICOKOTO AaBiieHUs. DakTopsl,
BIIMSIIOIIME Ha JJaBJICHNE BIPHICKUBaHMS. BIMsSHIE TEXHHYECKOTO COCTOSIHUSI TOIUIMBHOM anmapaTypbl Ha
MPOLIECCHI TOIUTMBONOAAYH M cropaHusi. CHCTEMBI TOILTMBOIIOIAYH C 3JIEKTPOHHBIM YIIPaBICHHEM
BIPBICKOM, HX MPEUMYIIECTBA C TOUKU 3PEHUSI BO3MOXXHOCTH YJTYYIIICHUS SKOHOMUYECKUX U
9KOJIOT'MYECKHUX ITOKa3aTeleii CyJOBBIX AU3EIICH.

4.2. PactipimBaHue TOTUTMBA. TOIMBHBIN (hakes. XapakTepUCTHKH pacnblInBaHus. KadectBo
pacnbuTUBaHMSA TOIUTHBA. DAKTOPHI, BIUAIOMNE Ha KAYECTBO PACTIbUTUBAHMS TOIUIHBA.

4.3. Kamepsl cropanus 1 crioco0bl cMmeceoOpazoBanust. @oOpMbI KaMep CropaHus pu 00 bEMHOM CITOCO0e
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cMmeceobOpazoBanus. OObeMHO-TIICHOYHOE cMeceoOpa3oBanue. [IpemkamepHoe U BUXpe-KaMepHOe
cMeceoOpa3oBanue. [IpenmyInecTBa 1 HeJOCTATKU PA3IMYHBIX CIIOCOOOB CMeCe00pa3oBaHUs.

4.4. ®uznyeckre OCHOBBI MPOIECCOB BOCINIAMEHEHUS M CTOpaHusl. Y CJIOBHOE JIEJICHUE MPOLIECCOB Ha (asbl
Ha pa3BepHYTOW MHAMKAaTOpHOW nuarpamme. OOpa3oBaHue roproueii cMecH u Bociiiamenenue. [lepuon
3aJIep>KKU BOCIIJIAMEHEHHSI, €T0 CBSI3b C YCJIOBUSMU B KaMepe CrOpaHHMsl P BIPHICKUBAHUY U TPYIIIIOBBIM
XMMHUYECKHM COCTAaBOM TOILIMBA. [loka3aTeny caMOBOCIIIIaMEHSIEMOCTH TOILIHB - LIETAHOBOE YHCIIO,
JM3EJBHBIA HHIEKC, COJepIKaHIe apOMaTHIECKHX YIIIeBOJIOPOOB B TomuuBe. [Ipouecc cropanus, ero
OCHOBHBIC (ha3bl, (PH3HKa SBICHUI IPU CrOpaHHUU. BIMsIHUE SKCIUTyaTalMOHHBIX (h)aKTOPOB Ha IPOIece
cropanus, 3pPEeKTHBHOCTh U SKOHOMUYHOCTH padodero mukina. O6pa3oBaHHe TOKCHIHBIX KOMIIOHEHTOB B
KaMmepe cropanus auseis. MeToIbl CHI)KSHHUS SMUCCHH OKHCIIOB a30Ta C OTPabOTAaBIIUMU ra3aMH.
TpeboBanmst mexxryHapoanoit koaseHnnu MAPIIOJI 73/78 (ITpunoxenue VI) n Texandaeckoro Konexca
0 OTPAaHUYCHHUIO BEIOPOCOB NOX CYTOBBIMH IU3EISAMH.

[Tpomeccrl razoobMeHa

PaccMarpuBaeMble BOIIPOCHL:

5.1. [Tokasarenu kadyecTBa razooomeHa. Cxema MaccoBOro OajiaHca ra30B B MPOIiecce ra3000MeHa B
mmHApe ausens. OnpeeneHue moxkasareei kadecTBa ra3000MeHa: K03 (GUIIMEHTOB OCTaTOYHBIX Ta30B,
HAIIOJIHEHHS, CyMMapHOTO KO3 uIreHTa N30BITKAa BO3AyXa. BiusaHue 3arpsi3HEHNS TPAKTOB U IPYTHUX
9KCIUTYaTallHOHHBIX (DAKTOPOB HA KAa4eCTBO Ta3000MEHA HAa YHEPTETHUCCKUE ITOKA3ATEIH TU3EIIS.

5.2. 'a3000MeH 4eTHIPEXTaKTHHIX au3enei. Cxema razoooMeHa. @a3pl ra3opacrpenesieHus U IepHo bl
ra3ooOMeHa. ['a30BO3AyIIHEIN TPaKT, BITyCKHBIEC U BHITYCKHBIC KIIAllaHbI, MEXaHU3M T'a30PacIpeeICHHS.
5.3. 'a3000MeH ABYXTaKTHBIX Om3elneil. CXxeMbl ra3000MeHa IBYXTaKTHBIX amu3enei. a3
rasopacnpeeneHus. TeopeTndecku He0OXOIUMOE U pacrojiaraeMoe BpeMs-cedeHue. [lepuoast
razoo0mMena. OreHka IPOMyCKHON CIIOCOOHOCTH OPraHOB ra3000MeHa. XapakTep H3MEHEHUSI JaBJICHUS B
pecuBepe, LIMIMH/IPE U BBITYCKHOM KOJIEKTOpPE B EPHOJ ra3000MeHa. 3a0poc ra30B B pECHUBEP U €T0
BIIHsIHUE Ha paboTy ausens. CocoOsl H3MEeHeHus 3abpoca ra3oB.

OCHOBBI UHCIIEHHOTO MOJICIUPOBAHUS PAOOUUX TPOIECCOB AU3ETICH.

PaccmaTpuBaemble BOTIPOCHI:

6.1 Llenu u 3agaun MaTeMaTHIECKOTO MOJIeTpoBaHus. [IpuMeHeHre MaTeMaTHIeCKOro MOJECTHPOBAHNS
JUTSL TIeNIe TMarHOCTUPOBAHMS M ONITUMU3AIMK pabOYMX ITPOIECCOB ITU3eeH.

6.2 OCHOBBI pacyeToB MapaMeTpPoB pabOUYMX MPOLECCOB, IPPEKTUBHBIX, SIKOHOMHUUECKHUX U IKOJIOTHIECKUX
nokaszatesei nuseins Ha [IK. MaTtemarnueckoe MozieMpoBaHie pabouux MpoLeccoB B HMIMHIPE TU3EIIs.

3HepFeTI/I‘{eCKI/Ie 1 O3KOHOMMHNYCCKHE ITOKa3aTCIIn paGOTbI ,Z[I/I3eJ'ICI7L

PaccmarpuBaemble BOIPOCHL:

7.1. UnaukaTopHble quarpaMMel. MHIUKaTOpHAs AMarpaMMa pabo4yero HUKIa YeTHIPEXTAKTHOTO TU3EI.
JuarpaMma HacocHBIX X0/10B. IHAMKaTOpHAs quarpaMMa pabodero MKiIa ABYXTaKTHOTO Ju3estst. Jlois
HOTepstHHOTO X0/a. Pa3BepHyTtas quarpamma. CriocoObl 3alMCH U TOCTPOEHUS MHIMKATOPHBIX THArPaMM.
[Juarpamma pacuerHoro 1ukia. [Ipennonaraemas naaukaropsas nuarpamma. Koaddunment ckpyrnenns
UHUKAaTOPHOMN UarpaMMel.

7.2. naukaTopHble nokaszarenu. Pabora nukia. CpeaHee nHANKaTOpHOE NaBineHne. Croco0b
OTIpeNIeNIeH s CPEeTHETO HHANKATOPHOTO AaBieHns. CpeqHee JaBiIeHME 10 BpeMeHH. HaukaTopHas
MOIITHOCTH Au3eiisi. KoHTpos pactpeaeneHnss MOIHOCTH MHOTOIFITMHIPOBOTO JH3elsl. IHANKaTOPHBIN
KITJ. Y nenbHbli HHAMKATOPHBIA PACX0.l TOILJIUBA.

7.3. DddexTuBHBIE TOKa3aTenu. D (HEKTUBHASI MOIITHOCTH Tu3eds. KpyTsmuit MOMeHT. MexaHndeCKuid
KIIJI. Cpennee sddexkruBaoe napnenue. DpdexruBubiii KI1/. Y aenbHbiil 3¢ GekTHBHBINA pacxo/l TOIINBA.
CBs13b MEXly HHJUKATOPHBIMU U 3()(heKTUBHBIMU MOKa3zaTesIMUA. PaKkToOpHI, BIUAIONINE HA MOIITHOCTD U
SKOHOMHUYHOCTh CYAOBBIX IU3ENEH.

7.4. TennoBoii 6ananc cyaoBoro nuseins. Buennuii remoBoii 6ananc cymposoro auseist. OcHOBHbIE
COCTaBJIAIOLINE TEIIOBOro OanaHca. Cxema TeroBoro Oananca. l3MeHeHune TemioBoro Oananca B
3aBHCUMOCTH OT HATPYy3KHU JU3ENA.

JlnHaMuKa ¥ ypaBHOBELLICHHOCTh
PaccmarpuBaeMble BOIIPOCHI:
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Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

8.1.Cwyipl 1 MOMEHTEHI, IEHCTBYIOMKE B KPUBOIIUITHO-IIATYHHOM MEXaHHU3ME.

8.2. [Ipuuunbl BuOpanmu qusens. Cuiibl gaBieHus ra3oB. CHIIbI TSDKECTH MOCTYIATENBHO JIBIKYIIIMXCS
Macc. Cuibl HHEpIUH NTOCTYNATENbHO ABMXKYILINXCS Macc. L{eHTpoOekHbIe CHITBI HHEPIIUU
HEYPaBHOBEIIEHHBIX BpalIaloIUXcs Mace. J[BrKyIas cuia, JeicTByomas Ha HOPIIEHb.

8.3. JluarpamMmsl cui, AEHCTBYIOIIUX B OAHOM ILuinHApe ausens. HopManshas cuna. KacarensHas cuia.
Bpamatommit 1 oIpoKHIBIBAIONNI MOMEHTHI. JlnarpaMma cyMMapHBIX KacaTeIbHbBIX CHII
MHOTOLMJIMHIPOBOTO PSITHOTO U V-00pa3Horo auseneid. HepaBHOMEpPHOCTH BpaleHNs KOJIEHYATOTO Basla
nm3erst. CTeneHb HepaBHOMEPHOCTH BpallleHHs Bana. MaxoBuK. PanuansHas cuia u ee AelCTBUE Ha
MOJIIAITHUKH.

8.4. AHanu3 ypaBHOBEUICHHOCTH CHJI 1 MOMEHTOB CHJI HHEPIHH BPAIIAOIIIXCS U MTOCTYATENbHO
JBIDKyIInXcst Macc au3ens. OLeHKa CTENeHN YPaBHOBEILICHHOCTH JU3EII.

8.5. JleticTBre HEYpaBHOBEIICHHOTO ITU3eNs Ha ero GyHIaMeHT U Kopiryc cyaHa. CrocoOsr
YpaBHOBEUIMBAHUS CUJI MOMEHTOB U CHJI HHEPIIUHU BPAIIAIONIIXCS B TOCTYNATENbHO ABIDKYIIUXCSA Maccax
CYJOBBIX Au3ene. AMOpTH3aTOPsl. BHYTpeHHss ypaBHOBEIICHHOCTD. [leiicTBUe BHYTpEHHHUX CHI U
MOMEHTOB Ha OCTOB JIBUTATEJIS U MOIIIUITHUKH.

KPYTI/IJ'IBHBIG KosebaHus BaJIOIIpOBOOOB

PaccmaTpuBaemble BOTIPOCH:

9.1. Ypyrue KpyTuibHble KoleOaHHs BaJIONIPOBOAOB U BIMSHNE NX HA MEXaHUUECKYIO HANPSHKEHHOCTh
KoJIeH9aToro Baja. CBOOOAHBIE KPYTHIIBHBIE KOJIeOaHNs BaJIONPOBOIOB. BRIHYKICHHBIC U pE30HAHCHBIE
Kone6aHus BaJIonpoBooB. OnpeaeneHne Pe30HaHCHBIX YaCTOT BPAIIEHUS.

9.2. DKCIIepUMEHTATIFHOE HCCIIe0BaHNE KPYTUIIBHBIX KoJeOaHMii BaonpoBoaoB. Tpebosanus Peructpa k
OTpaHMYEHUSIM KPYTWIBHBIX KoJieOaHuil BajgonpoBo1oB. OrpeseseHne 3anpeTHBIX 30H 000POTOB JU3EIIS.
Crnoco0bl ycTpaHEeHHUs OTIACHBIX KPYTHIIBHBIX KojeOanuii. Jlemndepsl KpyTuinbHbIX KojieOaHuit n
anTuBUOpaTopbl. OceBble KOIeOaHHs KOJCHYATHIX BAJIOB. Jlemriepsl 0CceBBIX KOIEOAHUIA.
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Hannys cynoBbIx nusenen

PaccmaTpuBaemble BOIPOCHI:

10.1. HagnyB kak cpecTBO MOBBIMIEHNS MOIIHOCTH U YKOHOMUYHOCTH iu3elied. BnusHue HaanyBa Ha
napaMeTpsl pabouero UK, IToKa3aTesy 3(pGEeKTHBHOCTH, SKOHOMUYHOCTH U HalpspKeHHOCTH. CIocoOb!
HaJy1yBa.

10.2. Ta3oTypOuHHBIN HagIyB. KoMOMHUpOBaHHEIH HAAMYB. [[pUHITUITEI HCIIOIH30BAHUS YHEPTUH Ta30B B
ra30BbIX TYpOHHAX TypOOKOMIIPECCOPOB U B CHIIOBBIX TYPOOKOMIAYHAHBIX TypOHHAX.

10.3. HagmyB ueThIpexTakTHBIX qu3eseil. OcCOOEHHOCTH HalayBa YeTBIPEXTAKTHBIX Ju3enei. CxeMsl
CHCTEM HaJ[IyBa YEThIPEXTAKTHBIX Au3esieil. CXeMbl BBITYCKHBIX KOJUIEKTOPOB MHOTOIMIMHIPOBBIX
JU3eNen.

Hammys nByxTakTHBIX au3eneid. OcoOeHHOCTH Ha/iTyBa ABYXTAKTHBIX JH3EIICH.

10.4. CxeMbl cuCTEM ra30TypOMHHOTO 1 KOMOMHMPOBAHHOT'O HAJ/TyBa JIByXTAKTHBIX CYIOBBIX JIU3EIEH.
[IpyHIUD HCIOAB30BAHUS ISl CXKATUS BO3/LyXa IMOANOPIIHEBBIX MOJIOCTEN IUIUHIPOB. DHEPreTHUECKUI
GanaHc cucremsl HajyBa. [logaua komnpeccopa. MomHOCTh, pa3BuBaeMas TypOHHOH. JlaBieHue ra3oB
nepeJi ra3oBoi TypOHHOM.
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Mexanuueckas HAIIPAKCHHOCTH CYJOBBIX IlPI3CJ'ICI>i

PaccmarpuBaemble BOIPOCHI:

11.1. DHEpro-skoHOMHUUYECKHUE MMOKa3aTean. CBA3b C PeXKUMHBIMHU ITapaMeTpaMH, XapaKTepUCTHKAMH,
M0JIa4Y¥ TOTUIMBA, BO3JyXOCHA0KEHHSI U KAYE€CTBOM MHIUKATOPHOTO Mporiecca. AHAIN3 BRIPAKESHUS
MOII[HOCTH AU3EIS B 00IIEM BHUIE.

11.2. [lokazaTenu MeXaHUYECKON HarpyXeHHOCTH Au3elis. VX cBs3u ¢ TMHAMUKOI mpoliecca CropaHusl,
CUJIAMU WHEPIUH U PEKUMHBIMHU ITapaMETPaMHU.
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TermoHanps>KeHHOCTh CYIOBBIX JU3ENEH.

PaccmatpuBaembie BOIPOCHI:

12.1. TerutoHaNpsHKEHHOCTh AU3ENIS U TIOKA3aTENH €€ ONPEAeIIonIne. XapakTepHbIe TeMIepaTyphl,
BIHSIONTNE Ha (PH3HKO-MEeXaHIMYECKUE CBOMCTBA MaTepraia, TeMIIepaTypHbIe HAPSHKEHUS, KOPPO3HIO,
n3Hockl Aetanedt LI, cocTossHre MOPITHEBBIX KOJIel. Bimsiare peskMMHBIX ()aKTOPOB U OTIOXKECHHUH Ha
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Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

TeMIIepaTypHbIC MEpeTabl B CTEHKaX.

12.2. O6001IeHHBIE TOKa3aTeI TEIIOHAIIPSHKEHHOCTH: TEIUIOBAasl Harpy3Ka LIMHpA U TeMIIepaTypa
BBINTYCKHBIX I'a30B. BnusHue HajtyBa, KOHCTPYKILUH U PEKXUMHBIX TapaMeTPOB Ha TEMJIOBYIO Harpy3Ky U
temneparypy aeraneit LIIII'. CoBpeMeHHBIE METO/IbI KOHTPOJIS TEIUIOHANIPSKEHHOCTH CYIOBBIX AM3€IeH B
SKCIUTyaTaluHm.
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Texumueckas OKCILTyaTaluusga CyJ0BbIX ,I[I/ISGJIGﬁ

PaccmaTpuBaemble BOIPOCH:

13.1. TexHM4ecKas SKCIUTyaTalus CyJOBBIX IU3EJICH U ee CocTaBlieHHe. 3amad U (POPMBI TEXHHIECKOTO
MCTIONB30BaHMS AN3EIICH Ha CyJax [Py HENPEPHIBHOM BaXTEHHOM 0OCTyXHBaHWUHU. V3yueHne mpaBui
TEXHUYECKOH IKCIUTyaTalliy M 3aBOJCKAX HHCTPYKIMH UCXOIHAast HOpMaTHBHas 0a3a oOecredeHust

3¢ GeKTHUBHOI 1 0€30IaCHOM PabOThI CYIOBBIX AU3EICH.

13.2. TexHUKO-IKCIUTyaTallMOHHBIE TIOKA3aTeNIN U TEINIOMEXaHUYecKask Harpy>KeHHOCTh Tu3eneit B
9KCIUTyaTaIlH.
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SKCHHyaTaHI/IOHHLIe XapaKTCPHUCTUKU U PCIKHUMBbI pa6OTBI CYAOBBIX HHSeHeﬁ.
PaccmaTpuBaeMblie BOPOCHI:

14.1. TloHsTHE peXkUMa U XapaKTCPUCTUKU AU3eIs. BUIBI pexXrMoB paboTH H OCHOBHEIE
SKCIUTyaTallUOHHBIE XapaKTEPUCTUKHU TU3ENECH.

14.2. Harpy304HbIe XapaKTEepUCTHKH. Y CJIOBUS paOOTHI IU3ETI [0 HATPY309HOH XapaKTepUCTHKE.
XapakTep U3MEHCHH OCHOBHBIX ITapaMeTpoB. Mexanndeckue notepu u Mexanudeckuii KI1J] mpu padote
JIU3eJIs 10 Harpy304HOH XapaKTepUCTHKE.

[TpuumHBI MUHUMH3aLUH yIeTbHOT0 3P (EKTUBHOrO pacxo/ia TOIUIMBA U MTOCTPOCHUE SKOHOMHYECKO
xapakTepucTUKU. OcOOEHHOCTH 3aJJaHHs Harpy30UHBIX PEKUMOB PETYIATOPOM YaCTOTHI BPAIlEHUs
(perynaTopHas XapaKTepUCTHKA).

14.3. CKOpOCTHBIE XapaKTEPUCTUKHU. Y CIIOBUSI paOOThI TU3ENs 0 BHENTHEW CKOPOCTHOM XapaKTEPUCTHKE.
H3MeneHne 5HEPro-3KOHOMMYECKHUX TO0Ka3aTenel. TermmoBble cBoiCcTBa nu3ens. TemmoMexanudeckas
Harpy>KeHHOCTh NIpu paboTe 1o BHENIHEeH xapakrepucTuke. Heo6XoanMocTh orpaHn4eHus HOAa4YH
TOIJIMBA U BUJbl OTPAHUYUTENBHBIX XapaKTEPUCTHK 110 MOMEHTY U MOIIHOCTH.

14.4. Bunaroble xapakTepucTuki. OcOOCHHOCTH pabOoThI IIIaBHBIX TU3eNel Ha TpeOHOM BUHT.
3aKOHOMEPHOCTH U3MEHEHHSI MOMEHTA U MOIITHOCTH, ITapaMeTPOB paboyero mpouecca, 5KOHOMUYHOCTH
TEIUIOMEXaHUYIECKON HAarpyKeHHOCTH Au3ens. OrpaHudeHre MaKCUMalbHON MOIIHOCTH ¥ MUHUMAJIBHOH
4acTOThl BpauieHus. [IoHsATHE «TSHKEeNoi» U «IErKoil» BUHTOBOM XapaKTepUCTUKH.
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HepexoL[HHe PCKUMBI

PaccmarpuBaemble BOIIPOCHL:

15.1. Iloarorosxka au3ens k pabote. [TyckoBbie 1 MaHEBPEHHBIE PEXKUMBI.

15.2. JlnHaMuka n3MeHEHHs apaMeTPOB U TETIIOBOTO COCTOSIHUS AM3EINS HAa TIEPEXOAHBIX PEXUMaX IPH
pas3roHe ¥ TOPMOKEHHUH Cy/IHA, PEBEPCHUPOBAHUHU I'PEOHOTO BUHTA.
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PexxuMEI moJtHOTO X043

PaccmaTpuBaeMblie BOpOCHL:

16.1. Pexxumbl mosHOTO X07a. OOIaCTH PEXKUMOB JITUTEIHHON M OTPAaHUYECHHOU 110 BpeMEHU PadOoTEHI.
PexuMbI 5KOHOMHUYHOTO X0/1a. 3aJaHHe PEKUMOB MOJTHOTO X0/1a MIPH PA3INIHBIX COIPOTHUBICHUAX
JBIDKEHUIO Cy/IHA. VICIOIh30BaHNE MOPCKOTO M TEXHIUYECKOTO 3aM1aCOB MOITHOCTH IS TIOIEPKAHUS
ckopoctH xoaa. OCOOEHHOCTH 3aaHus PEKUMOB PabOTHI AU3ENsI IPU BOTHEHUH.

16.2. OGecnieyeHre MaHEBPEHHBIX M XO/IOBBIX PEKUMOB IIPH paboTe IU3eIIs Ha BUHT PETyIUPYyeMOTO Iara.
16.3. ABapuiiHble PEXHUMBI: C HETIOJHBIM YHCJIOM LIMIMHAPOB, TOBPEXICHHBIMHU TYPOOKOMIIPECCOPaMHU.
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KOHTpOJ’IB, PEryJInpOBaHUC, TCXHUYCCKOC TUATHOCTUPOBAHUEC U UCHIBITAHUSA CYyJOBBIX

U3EJIEH.

PaccMaTpuBaemblie BOIPOCH:

17.1. Opranu3zanust KOHTpOJIA paboTh! Au3enel. Mcnonp3oBaHue aBTOMAaTU3UPOBAHHBIX WH()OPMAIIMOHHBIX
CHCTEM KOHTPOJISI M 3aliuThl An3elisi. KoHTpousib paboumx mpoleccoB B HUIMHAPAX, TOIUIMBHBIX HACOCAX U
(opcyHkax, cucTeMax BO3JyXOCHA0XKEHHsI U Ta30BbINYCKa, CACTEMAaX CMa3bIBAHUS U OXJIAXKICHHSI.
VYcraHoBka (a3 1 MOMEHTOB TOIUIMBO M ra3opacipe/iesieHus 1o napaMeTpaM pabodero mporecca.
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Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

17.2. TloBBIIIIeHNE YPOBHS SKCIDTyaTAlliH U HAIEKHOCTH AU3EJIeH Ha OCHOBE THATHOCTHPOBAHUS
TEXHUYECKOTO COCTOSHHUS JCTaNCH U y3JIOB B pabouux yciaoBusaxX. CHCTEMbI TEXHUYECKOTO
JIMarHOCTUPOBAHUS. DTATIOHHBIE 32aBUCUMOCTH JTUATHOCTHUYECKUX MapaMeTPOB. AITOPUTMBI
JIMarHOCTUPOBAHUS U MPOTHO3UPOBAHUS COCTOSHUS IU3€IIS U €r0 2JIEMEHTOB. J[MarHocTupoBaHue
cocrostHUs TypOokommpeccopoB aetaneii [{I1I7, 3neMeHTOB TOILTMBHOMN anmapaTyphl.

17.3. UcnipiTanust CyJOBBIX IH3€NIel: MPUEMOCAaTOUHbIE, IIBAPTOBHBIE, XOA0BbIE. TexXHIUecKas
JKCILTyaTalusl.
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3akiroueHue

PaccmarpuBaeMbie BOIPOCHI:

Oco0eHHOCTH ¥ TeHICHIINY Pa3BUTHUS Iu3eiel. Pa3BuTre KOHCTPYKITNH, ONTHMH3ALNH ITapaMeTPOB H
METOO0B aBTOMaTI/I3I/IpOBaHHOFO HpOeKTHpOBaHI/Iﬂ.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepaHue

O6opynoBanue v MPUOOPHI JJIsI UCTIBITAHUM CYIOBBIX AU3ENeH

B pesynbrate BINONIHEHUS 1a00paTOpHON pabOThI CTYIEHT MOIYYaeT CIAeAYIONIHe HAaBbIKU:

- 3yants 000pyAoBaHIE U H3MEPUTEIBHYIO alapaTypy, IPUMECHIEMBIC IIPH HCIBITAHUAX CYIOBBIX
U3EIIEH.

- Ha maGopatopHOM cTeHIe IPOU3BECTH OIPECIICHIE U aHAIH3 MTapaMeTPOB pabOThI TU3EIIS.

Cusitue 1 00paboTka MHIUKATOPHBIX TUArpaMM

B pe3synbrarte BRINOIHEHUS T1a60paTOPHOIT pabOTHI CTYEHT MOIy4aeT CIeAyIOIHe HaBbIKH:
- OnpenenuTs HHIUKATOPHBIE OKa3aTeI pabovero Nporecca YeThIPeXTaKTHOTO TU3eTIs.

- ITocTpouTh KpUBYIO U3MEHEHMSI TEMIIEPATYPHI B LIWIIMHAPE.

HccnenoBanue BIUSHUS yria OonepeiKECHUs MMOJa491 TOIJIMBA HA ITOKA3aTCJIn pa6oqer0

mnmponecca qu3eid

B pesynbTate BRITOTHEHHS 1Ta00PATOPHOH pabOThI CTYEHT MOyYaeT CIEAYIONIE HABBIKH:

- V3yunts BIUsiHUE PETYIMPOBOYHBIX MTapaMeTPOB AM3EINS Ha IoKa3aTenu pabodero mporecca.

- OnpenenieHNs yria oNnepexeHHs M01a4 TOIJIMBA U PACIIN(POBKE HHANKATOPHBIX AUATPaMM MU
JIMarHOCTHKE pabodero mpouecca Anu3es.

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

I/ICCJ'ICI[OBE[HI/IG CHUCTCMBbI TOIIIINBOIIOAAYN JU3CIIA

B pesynprarte BRIIOIHEHUS Ta60paTOPHOIT pabOTHI CTYSHT MOIyYaeT CIeIYIOIIHe HaBBIKH:

- pabOThI TOTUIMBHOM CHCTEMBI BBICOKOTO JIABJICHWUS TU3EIs (CHCTEMBI TOTUTUBOTIONAYH) U METOBI €€
HCCIIeIOBaHUsI.

HccrenoBanue XapakTepUCTHK KOMIIpeccopa
B pesynbTaTe BbIIOIHEHUS 1a00PaTOPHOU PabOThI CTYJEHT HOJIy4aeT CIAEAYIOLUINE HABbIKHU:
- Onpenenenue KI1JI koMpeccopa U IOCTPOEHUE €0 XapaKTEPUCTHK.

HccnenoBanue xapakTepUCTHK TYpOUHBI
B pesynbTate BITOIHEHHS 1a00paTOPHON pabOThl CTYICHT MOJyYaeT CIEAYIONHe HABbIKH:
- OnpeneneHnst OCHOBHBIX MapaMeTpOB TypOUHBI.

OrnpezenieHne MEXaHUUECKHUX MTOTEPh IU3ENIsl METOJIOM BhIOETra
B PE3YIbTATC BBINIOJHCHUSA na6opaTopH0ﬁ pa6OTI)I CTYACHT NOJYYacT CIACAYIONINEC HABbIKU:
- I/ISY‘II/ITL OKCIICPUMCHTAJIbHBIC CHOCOGI)I OIPCACIICHUA MCXaHUYCCKUX NOTEPb ANU3CIIA.

TemmoOanaHcOBO€E UCILITAHUE JABUTaTEIIA 110 BHHTOBOM XapaKTCPUCTHUKE
B pesynpraTte BRIIOIHEHUS T1a00paTOPHOIT pabOTHI CTYISHT MOIyYaeT CIeIYIOIINEe HABBIKH:
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HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

- 3y4nTh 3aKOHOMEPHOCTH B M3MEHEHNH OCHOBHBIX MapaMeTpoB cyaoBoro JIBC mpu ero padote mo
BUHTOBOM XapaKTepUCTHUKE.

- V3yunTh METOABI ONpEIeNICHNs COCTABIISIOIIMX TEIUIOBOro OaaHca U 3aKOHOMEPHOCTH UX U3MEHEHUSI 110
BUHTOBOM XapaKTepUCTHUKE.

- Mcnonp30BaTh NaHHBIC UCIIBITAHUN NPU OLEHKE TEXHUYECKOT'O COCTOSHUS AU3EN B YCIOBHIX
SKCIUTyaTalluy U AJIsl BO3MOXKHOH yTUIIM3aLUU TeIa.

HcnbiTanusa nsuraress 10 Harpy304HOM XapaKTepUCTUKE

B pesynbTate BRITOTHEHHS Ta00PAaTOPHOI pabOTHI CTYJEHT MOMYYaeT CICAYIONINE HABBIKH:

- V3yunTh METOAMKY CHSTHS HATPY30YHOH XapaKTEPUCTHKH.

- [IpoBecTr aHANN3 TEIIOTEXHUYECKUX TApaMeTPOB Am3els Ha cooTBeTcTBUE TpeboBanusM ['OCTau TY
Ha TIOCTaBKY.

[IpakTrueckue 3aHATHS

Tematuka MMPAaKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

prTI/IJII)Haﬂ CXEMa CUCTCMbI KOJICHYATOI'0 Bajla CyJOBOT'O JHU3CIIA
B pesynbTate paboThl Ha MPAKTHUECKOM 3aHSITHH CTYACHT COCTABISIET KPYTHIIBHYIO CXEMY CHCTEMBI
KOJICHYATOI'0 BaJia CyJJOBOTO TU3CIIA

CBoOoiHbIe KOJIe0aHUs CYyJOBOTO U3
B pesynbraTe paboThl Ha MPAKTHUYSCKOM 3aHSITHU CTYACHT BBIIOJIHSET PACUET CBOOOIHBIX KOJCOAHHI
CYZ0OBOTO IM3€ENs

BriHyX1eHHBIE KPYTUIIBHBIE KOJICOAHHSI CYIOBOTO JHU3EIIS
B pe3yibTare pa6OTbI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT BBIIOJHACT PACUYCT BBIHYK/ICHHBIX KPYTHJIbHBIX
KOJICOAHUH CYIOBOTO AMU3EIIS

Hemndupyrorme MOMEHTBI
B pesynbTate paboThl Ha MPAKTHYECKOM 3aHITHHU CTYACHT BBIIOJIHSIET pacyeT IeMI(UPYIOIMX MOMEHTOB
U UX paboTHI

PesonancuHrie KPYTHJIbHBIC KOJ'Ie6aHI/I$I CYAOBOI'O AU3ECIIA
B pe3ynbrare paboThl Ha MPAKTUYECKOM 3aHATUHW CTYJEHT BBIMOJIHSET pacyeT PE30HAHCHBIX KPYTHIBHBIX
KOJICOAHUH CYIOBOTO AU3EIIS

KacarenbHble HanpsKeHUs B y3J1ax KPYTHIIbHBIX KOJIEOAHUN KOJIEHYaTOro Bajia

CyA0BOIro au3eiis
B pesynbTate paboThl Ha MPAKTHUECKOM 3aHSITHHU CTYAEHT ONPEeIsieT KacaTeIbHbIe HANPSDKEHHS B y371aX
KPYTHIBHBIX KOJIEOaHUIT KOJIEHUATOr0 Bajla CyJOBOTO AU3EIIs

4.3. CamocrosiTenbHas padoTa 00y4aroImmuXCs.

/o

Bun camocrositensHoi# paboTh

HO}IFOTOBK& K IIPAKTHYCCKUM 3aHATHUAM

[Toxroroska k 1abopaTOpHBIM paboTaMm

Pabora ¢ 1eKIMOHHBIM MaTepUajIoM, JIUTEPATypOit

BeltotHEHNE KypCOBOTO ITPOEKTA.

[ToaroroBka K MpOMEKyTOUHOM aTTECTALIUH.

| O | W N -

[ToaroroBka k TeKyliemMy KOHTPOJIIO.

4.4. ITpumepHbIi IEpEUYEHb TEM KYypPCOBBIX TPOEKTOB




1. CripoekTpoBaTh BUTaTEIh, OTBEUAIONINNA COBPEMEHHBIM TPEOOBAHUSIM
[0 DJKOJOTWHU, HAJEKHOCTH H HKOHOMHUYHOCTH IO CIEIYIOUUM JIaHHBIM:
s dexTrBHas MomHocTh 1250 kBT, yacToTa BpamieHus koJyieHuatoro aja 500
00/MUH, KOJTUYECTBO IIUIUH/POB 6.

2. CrpoekTupoBaTh JIBUTATEh, OTBEUAIOIINNA COBPEMEHHBIM TPEOOBAHUSIM
[0 DJKOJOTHH, HAJIEHKHOCTH U DHKOHOMUYHOCTU TIO CIEAYIOIIUM JIaHHBIM:
s dextuBHas monrHOCTh 400 KBT, wactoTa Bpamenus kojgeHdaToro Bama 1500
00/MHUH, KOIMYECTBO IIMJIHHIPOB 12.

3. CrnpoexTupoBaTh JIBUraTeib, OTBEUYAIOIIUNA COBPEMEHHBIM TPEOOBAHUSIM
0 DKOJIOTUH, HAAECKHOCTH M HSKOHOMUYHOCTH TIO CIEAYIOIIUM JIaHHBIM:
addexkTuBHas MomHOCT, 850 KBT, wacroTa BpalmieHus kojeHyaToro Bajga 375
00/MUH, KOJTUYECTBO IIUIUHJPOB 6.

4. CrpoeKTUpOBaTh JBUTaTelb, OTBEUYAIOIINN COBPEMEHHBIM TpeOOBAHUSIM
[0 DJKOJOTWH, HAJIEKHOCTH U DHKOHOMUYHOCTU TIO CIEAYIOIIUM JIaHHBIM:
s dexTrBHas momHOCcTh 115 kBT, yacrora BpamieHnust koneHuatoro Bajga 1500
00/MUH, KOJTUYECTBO IIUIUHIPOB 6.

5. CrnpoexTupoBaTh JIBUraTeilb, OTBEUYAIOIINNA COBPEMEHHBIM TPEOOBAHUIM
0 DKOJIOTUU, HAAECKHOCTH M HSKOHOMUYHOCTU TIO CIEAYIOIIUM JIaHHBIM:
s dexTrBHass MomHOCTL 650 kBT, wacrtoTa BpamieHuss kojeHyaToro Bama 375
00/MHH, KOJTMYECTBO LIMJIMHIPOB 4.

6. CripoekTupoBaTh JIBUrareib, OTBEYAIOLIUNA COBPEMEHHBIM TPEOOBAHUAM
M0 DJKOJOTWH, HAJEKHOCTH U DKOHOMUYHOCTU TIO CIEAYIOIIUM JIaHHBIM:
s dexktuBHas momHocTh 320 KBT, yacrora BpameHust koneHuatoro Bajga 1000
00/MUH, KOJTUYECTBO ITUIUHIPOB 4.

7. CrpoeKTUpoBaTh JIBUTaTebh, OTBEUYAIOIIUNA COBPEMEHHBIM TPEOOBAHUSIM
0 DKOJIOTUH, HAAEKHOCTH M DSKOHOMUYHOCTHM IO CJIEAYIOIIUM JIaHHBIM:
s dextuBHas momHocTh 2200 kBT, yacToTa BpaleHus KoJieH4atoro Bajia 550
00/MUH, KOJTUYECTBO IIUIUHIPOB 6.

8. CHpoeKkTupoBaTh JBUTaTENb, OTBEYAIOUIUN COBPEMEHHBIM TPEeOOBAaHUSM
[0 DJKOJOTWH, HAJIEHKHOCTH U DHKOHOMHUYHOCTU 1O CIEAYIOIIUM JTaHHBIM:
s dexTrBHasg MomHocTh 160 KBT, yacrora BpameHust koneHuaToro Bajga 1500
00/MUH, KOJTUYECTBO ITUIUHIPOB 6.

9. CrpoekTupoBaTh JIBUTaTeh, OTBEUAIOIINNA COBPEMEHHBIM TPEOOBAHUSIM
MO0 DKOJIOTUH, HAJCKHOCTH M DKOHOMHUYHOCTH TIO CJEAYIOUIUM JIaHHBIM:
addextuBHass MomHOCTh 240 kBT, wactoTa BpaleHus KoJjieHuaTtoro Baja 750
00/MUH, KOJTUYECTBO IIUIUHIPOB 6.

10. CnpoeKTHpoOBaTh ABUTATEIb, OTBEUAIOIINNA COBPEMEHHBIM TPEOOBaHUAM
[0 DJKOJOTWH, HAJIEHKHOCTH U DHKOHOMUYHOCTU IO CIEAYIOIIUM JIaHHBIM:



s dextuBHass MmomHOCTh 1400 kBT, yacToTa BpamieHus: KojeH4yaToro Baia 550
00/MUH, KOJTUYECTBO IIUIUH/POB 4.

5. IlepeueHp wu3IaHMI, KOTOpbIE PEKOMEHAYETCS HCIOJIb30BaTh IIPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

i\/{i bubnuorpapuyeckoe onucanue Mecro pocryna
1 Emudanos, B. C. CynoBslie qsurarenu 3bC ZNANIUM.COM
BHYTPEHHETO CTOPAHMS : y4e0HO- [https://znanium.com] - URL.:
METOIMUIECKOe TTOCOo0Me ocCoOHe o https://znanium.com/catalog/product/2034541
BBINTOJIHEHHUIO KypcoBoro mpoekTa / B. C.
Enudanos, /1. A. Ilonos. - Mocksa : PYT
(MUUAT), 2023. - 87 ¢. - Tekcr :
3JIEKTPOHHBIMN.
2 Tonmun, B. U. CynoBsie nBurareinn OBbC ZNANIUM.COM
BHYTPEHHETO CrOpaHus [DJIeKTPOHHbIHA [https://znanium.com] - URL.:
pecype] : MeToaMUECKHE pekoMeHauuu / B. https://znanium.com/catalog/product/447683
. Tonuux, B. B. SIkynuukos, C. M.
Kpytues u nap.- Mocksa : Anbranp-
MI'ABT, 2013 - 52 c. - TekcT :
JJIEKTPOHHBIN.
3 Enudanos, B. C. Cynossie nBuratenu OBC ZNANIUM.COM
BHYTPEHHETO CTOPAHMS | METOJMYECKHE [https://znanium.com] - URL.:
PEKOMEH/IALIHHY 110 BBIOIHEHHIO KyPCOBOTO https://znanium.com/catalog/product/522645
npoexra / C. B. Enudanos. - Mockaa : — Pexm gocryna: 1o mopmicke.
Anpranp-MI'ABT, 2014. - 84 c. - Tekcr :
JJIEKTPOHHBIN.
4 | Enucganos, B. C. CyznoBsie aABUraTenu 5BC ZNANIUM.COM
BHYTPEHHETO cropanus. Yacts 2. [https://znanium.com] - URL:
KpyTHIIBHBIE KOIEGAHNS : METOAMYECKIE https://znanium.com/catalog/product/945336
pexomennanuu / B. C. Enuganos, JI. A. — Pexum pocryna: 1o nopmicxke.
ITomos. - Mocksa : MI'ABT, 2017.- 124 c. -
TekcT : 31MeKTPOHHBIN.
5 | Enudanos, B. C. CynoBsle TerioBbie 5BC ZNANIUM.COM
nsurarenu. Yacts 1. CymoBble IBAraTeNu [https://znanium.com] - URL:
BHYTPEHHEr0 CrOpaHusl [ DIeKTPOHHBIIT https://znanium.com/catalog/product/401104
pecypc] : I[IpakTukym Ju1st 1a00paTOpHBIX
paboT u camocTosATeNnbHbIX 3aHATHil / B. C.
Emudanos, O. C. UypkuHa. - Mocksa :
MI'ABT, 2007. - 61 c. - Tekcr :
3JIEKTPOHHBIMN.
6 | Enudanos, B. C. [Ipumenenue 5BC ZNANIUM.COM
CKIDKEHHOTO IIPUPOIHOTO ra3a Ha BogHoMm | [Nttps://znanium.com] - URL:
TPAHCIIOPTE U IPOGIEMbI GE30MaCHOI https://znanium.com/catalog/product/401076
— PexxuM goctymna: mo mojmumcke.




paboter COY : yueOHOE mocoOue Mo 4acTu
kypca C[IBC, nist kypcoBoro u
JTUTUIOMHOTO TipoekTupoBanus / B. C.
Emudanos ; nox pea. B. Y. Tonmmuna. -
Mocksa : MI'ABT, 2004. - 72 c. - Tekcr :

3JIEKTPOHHBIMN.
7 | JleGenes, O. H. /Ipuratenu BHyTpEHHETO 5BC ZNANIUM.COM
CropaHusi PEUHbIX CYJ0B : YUEOHHK JUIs [https://znanium.com] - URL.:

By308 / O. H. JleGenes, B. A. Comos, C. A. | https://znanium.com/catalog/product/1057385
Kanamnukos. - Mocksa : Tpaucnopt, 1990.
- 328 c. - ISBN 5-277-01005-X. - Tekcr :

AIEKTPOHHBIN.

8 Tonmun, B. K. Cynosoe rnaBHoe ObC ZNANIUM.COM
SHEPreTHYECKOE 000PYI10BAHKE [https://znanium.com] - URL.:
[DnekTporHsiii pecype] : JlaGopaTopHbiii https://znanium.com/catalog/product/403842

npaktuky™m / B. 1. Tonmun, B. B.
SIkyHuukos, P. H. Pomanos. - Mocksa :
MI'ABT, 2011. - 50 c., 29 nin., 25 Ta0i. -
Tekcr : 3IeKTPOHHBIN.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIONB30BAThCS MpPHU
OCBOEHUU JIUCUUIUIMHBI (MOZYJIS).

Odunmaneuerit caiit PYT (MUUNT) (https://www.miit.ru/);

Odunuaneuerit cailt Muntpanca Poccuu (https://mintrans.gov.ru/);

DIIeKTPOHHO-0MOIMOTeUHAS cucTema "ZNANIUM.COM"
https://znanium.com
CnpaBouHas IpaBoOBast cucrema «KoHcynbTanT [Tmroc»

http://www.consultant.ru
Caitt Hayuno-texuuueckoit o6ubnuoreku PYT (MUUT) http://library.miit.ru
Caiit Poccuiickoit rocynapcTBeHHO# OnbimoTexu http://www.rsl.ru
Mexnynaponnas pedeparuBHas 0aza NaHHBIX Hay4yHbIX m3faHuii «Web of
sciencey https://clarivate.com/products/web-0f-science/databases/
Caiit Hayunoii snextponnoit 6udmmotexku eLIBRARY.RU http://elibrary.ru
Poccuiickuii Peunoit Peructp http://www.rivreg.ru
Caitt T'ocynmapcTBeHHON MyOIMYHOM HAYyYHO-TEXHUYECKOW OUOIMOTEKU
Poccum http://www.gpntb.ru
Poccuiickuii Mopckoi peructp cymoxoacTsa http:// www.rs-class.org/ru/
Caiit Bcepoccuiickoro MHCTUTyTa Hay4yHOW U TEXHMUYECKON MH(pOpManuu
Poccuiickoii akanemun Hayk (BUHUTU PAH) http://www.viniti.ru



7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPaHAEMOIO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOMMOTr0 JUIsl OCBOCHMSI JUCLUIUINHBI (MOYJIS).

Onepanuonnas cucteMa (IlonHas nuiieH3nOHHAs BEPCHS)

Oducueiii maketr npunoxenuit Office (Word, Excel, PowerPoint) (ITonnas
JUEH3UOHHAS BEPCHSI)

Cucrema aBTOMaTU3MPOBAHHOTO IpoeKkTupoBanHus Komnac

Tpenaxep cynoBoil sHepretnueckoil ycraHoBku Medium Speed Engine
Room (MSER)

Tpenaxep mammuHoro otaenenus ERT 6000

Tpenaxep mammuHoro otaenenus ERS 5000

KoMmiekt MynbTUMEAMIUHBIX OOYyYaroIIMX MOAYJIEH W MYJIbTHMEIHMHBIX
TpeHaxepHbIX nporpamm UNITEST

8. OmmcaHue MarepuaJbHO-TEXHUYECKOM O0a3pl, HEOOXOJAMMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

1. YueOHble ayauTOpuu JUIsi TPOBEACHUS 3aHSITHH JIEKIIMOHHOTO THIIA,
OCHAIIICHHbIE KOMIIBIOTEPHON TEXHUKOW W HabopaMu JIEMOHCTPAIMOHHOTO
000py10BaHUS.

2. Tlomemienust Jyisi TMPOBEACHHS MPAKTUYECKHX (JJaOOpaTOPHBIX) padoT,
OCHAIIICHHBIE CIEAYIOMUM O0OPYJOBAaHUEM: KOMIUIEKC JTAOOPATOPHBIX CTEHIIOB
CYJOBBIX TEIJIOBBIX ABUTrarenel, aeranen [IBC, BcmoMorarenbHbIX MEXAaHU3MOB U
UX DJIEMEHTOB, HA00p KOHTPOJIBHO-U3MEPUTEIBHBIX MPUOOPOB.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auet B 7 cemecTpe.
KypcoBoii mpoekT B 8 cemecTpe.
DK3aMeH B 8 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHN MPOMEKYTOUHOM
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktomM PYT (MUUT).



ABTODBI:

CorJiacoBaHo:

3aBenytromuii kadenpoit COY

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

N.A. Kocwirua

B.A. 3s16poB

A.A. I'y3eHko



