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1. Pe3yabTarhl

o0yyeHUs] MO JUCUMILINHE

(MOayJI10), COOTHECEHHBIE C

WHUKATOPaMH JIOCTHXKEHUSI KOMIICTCHIIUN, YCTAaHOBJIICHHBIME  00pa30BaTeIbHOM MPOrpaMMOit

o0opynoBaHus

Ne Kon u conepxanue Crenenb peanu3ainun Oransl POPMUPOBAHKS KOMIIETCHIIUH
n/m KOMIETEHIIUH KOMIIETCHIMN
1 OIIK-2. Cnocoben | 1omk2 3HaTh:
HpUMEHSTh OCHOBHbIe | Mcrnonbsyer - TEXHOJIOTMYECKHUE MPOLIECCHI MPOU3BOICTBA MPOAYKIUU
3KOHBl M METOJBI | CCTCCTBCHHOHAYYHBI | [ryraHMsi pasiHdHOrO HA3HAYCHHUS;
HCCIIe10BaHNH ©  3aKOHBL  TIPH | _ pejjcrByrornee TEXHOJIOTHYECKOE 060PYIOBAHHE U
€CTECTBEHHBIX ~ HAyK | pelICHHH 337184 | papuiia ero SKCILTyaTaLY;
ans  pemenns  sanad | M2ome - BO3MOYKHbIE METO/IbI MOJIEpHH3ALIH W
npodeccHoanbHOH Henonssyer COBEPUICHCTBOBAHMS ~ TEXHOJOTMYECKUX  TIPOLECCOB
ACATCIBHOCTH bynnamenTanbHbIe OpOU3BOJACTBA  MPOAYKIMHU  THUTAHUS  Pa3IMYHOrO
pasaeiel Ha3HAUCHHS;
CCTECTBEHHBIX HAYK | yy o .
AT aHAI3A | 1hoBOAMTE PACUEThI TEIIOOOMEHHBIX MPOLECCOB, B T. U.
TIpOLCCCOB, OCYIIECTBIISITH OAOOP U3OJSIIIUH TEIJIOBOTO 000PY/J0BaHUS;
TIPOUCXOIUAIMHX  TIPY | _ 1aG0TaTh ¢ TEIUTOBBIME AHATPAMMAMI;
nepepaboTke - TPUMEHATh MOJYyYEHHBbIC TEOPETHYCCKUE 3HAHUS B
THHIICBOTO  CIPBA 1 NIPaKTUYECKOU JESATECIbHOCTH;
XpaHEeHUH Buiajers:
MPOJYKTOB MUTAHHS
HU3ome Criocoen | - HABPIKAMH pacteTa MNpONECCOB  TEMIIONPOBOJHOCTH,
npuMensTs  Merompt | TCIVIOTIEPENAtH  NPHMEHWTENBHO K SKCILIyaTalnu
YiCCIIe TOBAHMIA TEII00OMEHHOTO M XOJIOAUIBHOTO 000PYAOBaHUS OTPACIH;
eCTECTBEHHBIX Hayk | - HABBIKAMH Pa3pabOTKH MEPONPHATHIi 10 MOJCPHU3ALMH U
JUIA pelleHus 3aa4 B | COBCPIUICHCTBOBAHMIO TEXHOJIIOTUIECKHX MPOIIECCOB
06IacTH NPOU3BOJACTBA  MNPOAYKIWM  MUTAHHS  Pa3IMYHOTO
obecreueHns Ha3HAYEHHS B COOTBETCTBUH C TPEOOBAHUSIMUHOPMATHBHOM
TeXHONOTMYECKOro U TEXHUYECKOW JOKYMEHTAIUU C YYETOM JEWCTBYIOIIUX
npomecca TIOJIOXKEHHH 10 TeXHHUKe Oe30MacHOCTH.
POU3BOJICTBA
[POJYKTOB IIUTAHUS
2 OIIK-3. Cnocoben | M1omks 3HaTh:
HCII0Ib30BaTh 3HaHMs | Mcmomnb3yer - TEXHOJIOTMYECKHUE MPOLIECChI MPOU3BO/ICTBA MPOAYKIIUU
HHKEHEPHBIX OCHOBHbBIE  3aKOHBI | yTaHMs PA3IMYHOTO HABHAYCHHUS,
HpoLeccoB TpH | MHDKCHCPHBIX  HAYK | _ jejicTByrolee TEXHONIOIHYECKOE 000PYI0BAHKE U
peleHnn AL pacdeToOB  IPH | mpapysa ero SKCINTyaTalu;
npodeCcCHOHANTBHBIX PELICHUA MPOCKTHO- | _ poo oo METOJIBI MOJIEPHU3AINT U
3ajad M SKCILTyaTallii | TEXHOJOTMYCCKUX COBEPILEHCTBOBAHMS  TEXHOJOTMYECKHX  POLECCOB
COBpPEMCEHHOTO sanad _ | mpousBomcTBa  MPOAYKIMH — THUTAHUS  Pa3IHYHOrO
TEXHOJIOTHYECKOTO NPOGECCHOHANBHOR | L oowo s CHI:
obopynoBaHus U | IeSTeTBHOCTH VMeTh:
mpubOpoB N]120mx3 - MPOBOJIMThH PACUEThl TEIIOOOMEHHBIX MPOIECCOB, B T. U.
Henonssyer snamus OCYIIECTBIISITh noabop H30JISIIIAN TETIOBOTO
HHKSHEPHBIX  HAYK | 6000 pauys:
AL TOHAMAHMA | iiMeHsITh TOJTydYeHHBIE TEOPETHUECKHE 3HAHHS B
Tponeccos, MPAKTHYECKOM JIeATETbHOCTH;
NPOHCXOMSAMMX  1IPH | g o
nepepaboTke
mHmenoro chpes w | " PABMIKAME  DAcueTa NMpOINECCOB  TEIUIONPOBOJHOCTH,
XpAHEHHH TeIJonepeauyl  NPUMEHHUTEIBHO K OKCILTyaTaliu
TPOJKTOB TIHTAHHS, TEIUIOOOMEHHOTO M XOJOJHIBHOTO 000pyJOBaHHS OTPACIIH;
BBIGOpA u | - HaBBIKaMH pa3pabOTKH MEPONPHUSTHH 1T0 MOJICPHU3AINH 1
KOMITOHOBKH COBEPIICHCTBOBAHHIO TEXHOJIOTUUECKHX MPOLIECCOB
TeXHOIOMMYECKOTO MIPOHU3BOJICTBA MIPOYKIUH MTUTAHHS pa3uuHOrO

Ha3sHA4YCHHA B COOTBCTCTBHU C Tpe6OBaHHﬂMHHOpMaTHBHOI>'I




M TEeXHHYECKOU JAOKYMCHTAlUU C Y4YCTOM ﬂeﬁCTByIOHIHX
MOJIOKEHHH IO TEXHHUKE 0€30IaCHOCTH.

3 OIIK-4. Cniocoben Ulomnks CnocobeH | 3HaTh:
OCYHICCTBIIATh BLIOMpATh U | - OCHOBHbIE TIOHATUS U OINpPEIENCHUS IO MOJIYYEHUIO,
TEXHOJIOIMICCKHUEC HUCII0JIb30BATh npeoOpa3oBaHuIo, epeade u UCTIOIb30BAHHUIO TEILIOTHI,
TPOUECChI panroHAILHBIC - TEXHOJIOTUYECKHE MPOLIECCHI MPOU3BOICTBA MUILCBO
MIPOU3BOJICTBA TEXHOJIOTMUECKUE IIPOAYKIIHIK;
MIPOAYKITUH TUTAHUS PEXXHUMBI M TIPOIIECCHI

- IeHCTBYIOIIEe TEXHOIOTHYECKOE 000y IOBaHUE U
MIPaBHUJIa €ro SKCIUTyaTaliH;

YMmersn:

- IPUMEHSATD HOJTyYCHHBIC TCOPETHUECKHE 3HAHNS B
MIPaKTHYECKOH AEATETHHOCTH;

Baagern:

- HaBBIKaM# paboTHI ¢ 000pyIOBAHHEM B COOTBETCTBUHU
¢ TpeOOBaHUSIMH TEXHUKHU O€30NaCHOCTH.

IpU  MPOM3BOJCTBE
MIPOXYKTOB MHUTaHHSA

2. Coaep:xaHue TMCUMILIMHBI (MOYJIs1)

Mogayas 1. Ilpouneccsbl 4 annapatbl NUIEBBIX MPOU3BOICTB.

Tema 1. Breaenue. Vctopust pa3BuTust ydyeHus o mpoueccax M anmapartax. Kiaccudukanusi ¥ XxapakTepucTuka
npouneccoB NuineBoil TexHojoruu. OCHOBHBIE 3aKOHBI HayKH O TPOIECCaxX M ammapaTax; METOIbl HCCIEIOBaHUS
MPOLIECCOB U AIapaTOB; OCHOBHBIE MOJI0KEHHS TEOPHH Iox0o0ust. OOIne MOHATHS U OTIPEICICHNUS.

Tema 2. Mexannueckue npouecchl.

H3zmenbuenne. Gusnueckre OCHOBBI U3MelbueHHs. Bubl 1 crioco6b! nuamenbuenus. Kiaccnpukanus u3Meab4uTeIbHOTO
obopynosanus. CoprupoBanue. Paznenenue no pazmepam u popme yactuil. OCHOBBI TEOPUH CUTOBOTO aHaIH3a. MeTo bl
coprupoBanus. Kilaccupukanuss ¥ TNPUHOMIBL  JISHCTBHS MalIMH A OpPOCEMBaHMs, (PpaKUMOHHUPOBAHHMS,
COpPTHPOBAHUS.

OrueHka KadecTBa cCOpTHpoBaHWs. MarnutHoe cenmapupoBaHue. OCHOBBI T€OPHHM OOpabOTKM IHIIEBBIX MPOIYKTOB
JlaBJICHWEM: TIpeccoBaHme U popmoodpasoBanue. [IpeccoBanue: Ha3HaUeHNE M CYIIHOCTH Nponecca. O6opyI0BaHKe [UIs
00paboTkn mHIIeBEHIX Macc naBineHueM. [lepememmBanme. Kpurepnu sd¢dexTuBHOCTH Ipolecca INnepeMelnBaHus.
[lepememmBanue XUAKUX cpell: criocoObl. Mexanudyeckoe nepememBanie. Koncrpykiun memanok. I[lepemernmBanne
CBITyYUX M IUIACTHYECKHX MaTepuasoB. IIpuMeHeHne NmepeMelnBaloluX yCTPONCTB B MHUIIEBOH MPOMBIIIIEHHOCTH.
Pacxoj 3Hepruu npu MeXaHUYECKOM IepeMelIMBaHuy. PacdyeT nepeMelnBaomux yCTpoiCTB.

Tema 3. I'mapomMexaHMYecKHe MPOLECCHI.

Hacocsl u Bentmmaropsl. Hacocel anHammdeckoro neiictBusa. Hacocsl oObemHOro neiictBus. Breibop HacocoB u
BeHTHIIsITOpOB. Kitaccudukanms HEoIHOPOAHBIX cUcTeM. MeTOobl pa3jieNieHus HeOHOPOAHBIX cucTeM. OcaxeHue B
rpaBuTalMOHHOM mone. KwuHeTnka ocaxaeHus. KOHCTpyKIHMM OTCTOMHHKOB HEPUOJUYECKOTO U HEMPEPBIBHOTO
JeicTBusa. Mertoanka pacdera OTCTOWHMKOB. OcakaeHHe B ToJie IEeHTPoOeKHbIX cuil. CymHocTh mpornecca. Pakrop
paznenenus. Luknonsl. Pacyer nuknonos. LlenTpobexnoe otcranBanue. Llentpudyru: knaccuduxamnus. CenapaTopsl.
[Ipumenenne neHTpUQYT, TNKIOHOB M CENapaToOpoB B MHUIIEBOH NPOMBIIIIEHHOCTH. OcaXXIeHHE B TIOJIE SJIEKTPUIESCKUX
cwin. Pusnyeckas CYOIHOCTh M MEXaHU3M JJeKTpoocaxieHus. PaGora siekrpoduibrpa. OCHOBB pacyera
ANIeKTPOoGIIBTPOB. [IpHHIMTIHATEHBIE CXEMBI allapaToB. B3BeIeHHBIN C10i. Y CIIOBHUS HOXYYSHHS B3BEIICHHOTO CIIOSL.
I'uaponnHamMuyeckie XapakTEPUCTHKH B3BEIIEHHOTO ciios. CKOpocTh BHTaHUS dacTHl. CxXeMbl ammapaToB c
TICEBIOOKIDKEHHBIM citoeM. OunbTpoBanue. Teopus ¢pmnprpanun. OUiabTpaus MpyU HOCTOSHHOM JaBICHUN.
OwibTparys Tpu MOCTOSHHOW ckopocTh. LleHTpoOexxHoe ¢uiabTpoBanue. KoHcTpykumu (QUIBTPOB W IEHTPUQYT.
MemMOpaHHbIe nporiecchl: kiaccupukanus. [Tokazarenn MeMOpaHHOTO mporiecca. MeMOpaHHbBIE anmapaTs

Tema 4. TensoBbie npouneccbl. OcHOBHbIE NMOHATH. CrocoOBbl mepeaayr Terula: KOHBEKIMS, TEIJIONPOBOIHOCTS,
TeryioBoe n3imydeHne. OCHOBHBIE 3aKOHBI TermooOMeHa. OcCHOBHOe ypaBHeHHE Teruionepenaud. HarpeBanuwe wu
oxsaxaeHne. CrocoOb! HarpeBaHus. CriocoObl OXJIaXKJEHUS 10 OOBIKHOBEHHBIX TEMIIEPaTyp M JI0 TeMIIepaTyp HIKe
TEeMIIepaTypbl OKpy’karo mied cpexabl. KoHJeHcanuss W KWIleHHE. YPaBHEHHS TEIUIOBOTO OajlaHca IPOLIECCOB.
TermooOomennuku. Kiaccudukamms M ycTpoHCTBO TEIIOOOMEHHBIX ammaparoB. TpeOoBaHMS, NpeabsBIsSEMbIE K
TEITO00OMEHHBIM armnaparam IMUIIEBBIX MPOU3BOJCTB. Onpeﬂenem/le IIOBEPXHOCTHU TEII000OMEHa 1 TOJIIIWUHBI U30JISITUN
anmapara. CriocoObl MHTEHCH(HKAIUK MPOIeccoB TemtooOMeHa. BrmmapuBanme. TeopeTndeckrne OCHOBHI Iporiecca
BbIMapuBaHus. IloHATHE O TperoleM, BTOPHYHOM M 3KcTpamape. V3MeHeHHWe CBOICTB pacTBOpa MpH CTYIICHHU.
OnHOKOpIyCHasl BbITIapHAash yCTaHOBKA. MaTepHuaibHBIH W TEIUIOBOW OamaHchl BhImapuBaHus. Kimaccudurarmus u
YCTPOWCTBO BBHIITAPHBIX aIIIapaToB.

Tema 5. MaccooomenHble mpomnecchl. Kiraccudukanus MaccOOOMEHHBIX mporeccoB. (OCHOBHBIC —3aKOHBI
Macconepenayn. PapHoBecue Mexay Gazamu. MaTepuanbHbIN OalaHC IPU Maccolepeaaue U ypaBHeHHE pabodei THHUA
nporiecca. MoJnekyisipHas ¥ KOHBeKTHBHAs au(dy3usi. AnmapaTsl Ui MPOBEACHUS MACCOOOMEHHBIX




npoueccoB. Kpucrammmzanus Cymka. CriocoObl 00€3B0OKMBAaHUS BIaXKHBIX MaTepualioB. 3aKOHOMEPHOCTH KHHETHUKHU
Ipoliecca CyIIKH.

CaoiicTBa BiakHOTO Bo3ayXa. /luarpaMma cocTosiHUs BiakHoro Bo3ayxa JLK. Pamsuna. MartepuanbHslil 1 TeIuioBoi
0ayaHCHl KOHBEKTUBHOM CYIIKH.

Kunerunka cymku. /lunamuka cyniku. Kpuble cymniku u ckopocty cymku. Knaccugukanus u cxemsl cynmmiiok. Konuenue
u BsuteHne. KommueHne u BsUIEHHE KaKk pa3sHOBHIHOCTH IIpoIiecca CyIIKH. TeopeTHuecKre OCHOBBI KOITUCHNUS U BSUICHHUS.
Cop6mmsa. OcHoBHBIE cBenmeHUs. AGcopbmmsa u agcopbums. Pabouas nuHUS mporecca abcopOumu. J[Brkymas cuia
nporiecca abcopbunn. MartepranbHei Oananc abcopOiuu. BrusHre TemMmepaTyphl U TaBJICHUS B alliapaTe Ha IpOIecc
abcop6mmu. [Iponecc ancopOrm. MarepuanbHbIH OanaHc agcopOmmu. AncopOeHTH M HX CBOMCTBA. AICOPOLIMOHHBIC U
abcopOmoHHbIe ycTaHOBKH. lleperonka m pektuduranusa. Kimaccudukanus OnHapHBIX cMeceil. OCHOBHBIE 32 KOHBI
neperonku. [Ipocras neperonka. /[narpaMmma TemMneparyp 1 TeIuioBas Auarpamma.

[onsiTue o neduiermannu. Pektudukanus. MarepuanbHbIi M TEIIIOBOW OajlaHCHI Mpoliecca peKTU(GHUKALUH. ATIapaThl
ULt

NPOBEIICHUS] TEPEerOHKW M peKTUPHKanuu. OKcrparupoBaHue. OCHOBBI TEOPUH SKCTPArupoBaHMs. ODKCTPareHTHI.
OKCTparupoBaHue B CHCTEME TBEpAOE TENO-)KUAKOCTh. MarepuanbHblii M TemjoBOW OajaHChl mpolecca
aKcTparupoBanusi. OCHOBBI TEOPHH KCTPaKILMK. PaBHOBeCHE B CHCTEME XKUAKOCTh- XKUAKOCTh. TpeyroibpHas auarpamma.
Knaccudukanus 1 KOHCTPYKIIMH SKCTPAKTOPOB.

Mogayas 2. Teniorexnuka

Tema 1. OcHOBHBIC MOHATHA U ONpPENENeHUs TePMOANHAMUKU. TepMoaArHaAMHUYecKasl CHCTeMa U OKpYXarolas cpea.
OcHoOBHBIE TTapaMeTpbl cocTosiHus. OOIIee ypaBHEHUE COCTOSHU. TepMOTMHAMUYCCKUI MPOIIECC.

P - V - nuarpamma. YpaBHeHHE COCTOSHMS HJCalbHBIX Ta3oB. [lepBblii 3aKkOH TepMojauHamMHKu. Pabora u Temora
nporiecca. BHyTpeHH:s sHeprusa cucTeMbl. DHTaIbIHs. DHTponus. 7-S- quarpaMmma u ee cBoicTBa. TemnnoeMKoCTh ra3os.
YpaBuenue Maiiepa. ['a3oBble cMecH. TeMI0EeMKOCTh CMECH Ta30B.

Tema 2. TepmoanHamuueckne npoueccel pabounx Ten. Kiraccuduxarus mponeccoB M3MEHEHHS! COCTOSIHUSL pabodero
Tena. PacdeTsl KonmnM4ecTBa TEIUIOTHI, padOTHI, BHYTPEHHEH SHEPIHH, SHTPONNH, SHTAIBIINN B 0OPATUMBIX H30XOPHOM,
n300apHOM, H30TEPMUIECKOM H aiiadaTHOM, ITOJUTPOITHOM IpoLeccax.

Tema 3. Bropoit 3akoH TepmoauHamukHu. TepMmoauHamudeckue MUKl Tepmuyeckuit KIIJ[ u  XomoaunbHBIN
ko3 dunuent. IIpsmoit u obOparHbiii nukiasl KapHo um ux cBoiictBa. OO00OIICHHBIN pereHepaTuBHBIA IMKI. [k
TerutoBoro Hacoca. KomOnHMpoBaHHHIH 1HKII. PeansHbie ['a3el n mapsl. CBoMcTBA peabHBIX ra30B. Pa3oBbIe MEPEX 0I5
BELIECTB.

Boasnotii map. [Ipoueccel mapoodpazoBanusi, KOHAEHCAIMH U Tieperpesa mapa. P- V- u T-S- auarpaMMbl BOISIHOTO Tapa.
Pacuernple ypaBHeHHA. i-S- quarpamma. TaOIUIBI TEPMOJUHAMUYECKAX CBOWCTB BOIBI M BOJSHOTO Iapa. BiuakHbrid
Bo3ayX. OcHOBHBIE ompeneneHus. i-d- mumarpamma. OrmpenerneHHe MapaMeTPOB COCTOSHHS BIaXKHOTO BO3AyXa B
TEXHOJIOTHYECKUX MPOIIeCcaxX ¢ UCIOIb30BaHUEM i-d-THarpaMMBlL.

JpoccemupoBanue TazoB u mapoB. Dddexr xoynsa- Tomcona. [IpuknagHpie BONPOCH TEPMOAMHAMUKH, ITHKIBI
TEIUJIOBBIX MalINH, NAPOCUIIOBBIE YCTAHOBKH. TepMOIMHAMUYECKIE LIMKITBI TEITIOBBIX YCTAHOBOK.

Tema 4. OcHOBBl Teopuu TemooOMeHa. OCHOBHBIE TOHATHS U ONpeAelieHHsA. Buael IepeHoca TETIIOTHI:
TEIJIONPOBOAHOCTh, KOHBEKITHUS, m3nydenue. Ciaoxubiid TeruooOMeH. TemneparypHoe nose. [ pagueHT temneparypel.
OcHOBHOW 3akOoH  TeronpoBogHocTH. Koadduimenr rtemnonposonHoctu. uddepeHnuanibHoe  ypaBHEHHE
TEIUIONPOBOJIHOCTH. TermnonpoBoAHOCT, W Terionepenaya. TernonpoBoAHOCT, OAHOCIONHONM M MHOTOCIOWHOM
IJIOCKOM M IWJIMHAPUYECKOW CTeHOK. Terionepenaya B OJJHOCIOMHON M MHOTOCIOMHOM MJIOCKOW M LUITMHIAPUYECKOMN
cTeHKax. TermoBas M30JAIHs. BRIOOp TEITOM30ISAIIMOHHOr0 MaTepuaia. Pacuer u moadop m3onsiuu. KOHBEeKTHBHBIN
TeII000MeH. Bupl ABIbKeHMS TeIIOHOCUTENS. [lorpaHIYHBIHN CIIOH: TEIUIOBOH M rTHAPOJUHaAMUYecKuil. KpurepuanbHbie
ypaBHeHHs. TermiooOMeH IMpH BHIHYKICHHOM JBI)KCHUH TEIUIOHOCHTENs B TpybOax. TemiooOMeH mpu cBOOOTHOM
JIBIDKEHUH TEIUTOHOCHTEINS. TerIoo0MeH n3mydeHueM. 3aKOHBI TEIIOBOTO H3ITyYCHHS.

Tema 5. Oxaaxkaenue. Du3HUECKHe NPUHIMIBI TOXYYCHHS HU3KHX Temreparyp. OxnaxkaeHune npu (Ha3oBBIX
MPEBPAlICHUAX BEIIECTB, ITyTeM pACIIUPEHUs Ta30B, JIPOCCEIHMPOBAHHEM, C TIOMOIIBI0 BHXPEBOTO 3(ddekra,
TEPMODJIEKTPHUIECKOE OXJIKICHNE. XOIOANIbHbBIE areHTHl U XJIaoHOCuTeNnn. TpeboBanus. Xapakrepuctuku. [lonsTrue
XOJIOJMIFHON MAaIIMHEL. XOJIOIMIIBHBIE KBl OTHOCTYTIEHYAaTOro CKaTHs. Bo3MynIHast KOMIpecCHOHHAs XOI0ANIbHAS
MamuHa. IlapoBas KOMIpEcCHOHHAs XOJOMWJIbHAS MAallMHA C PACHIMPUTEIBHBIM IUIMHAPOM WIH APOCCEIBHBIM
BeHTHIIeM. M300paxenue mukna padbotsl [IKXM B muarpammax 1gP-i u T-s. Pacuer riukima ITKXM. XonoaunbHbIe TUKIIBI
MHOTOCTYIeHYaToro cxatusi. Komrpeccopsl xonoamnpHbIX MamuH. HasHadenume u xnaccu¢ukanus. OCHOBHBIE
TpeboBaHus. OCHOBHBIE XapaKTEPUCTHKH KOMIIpEccopa.

OCHOBHBIC M BCIIOMOTaTeIbHBIE TEIUIOOOMEHHBIE aIlaparhl XOJOJWIBHBIX YCTaHOBOK. TpeOoBaHus, NPEABSIBISEMbI K
TEIJIOOOMEHHBIM anmaparaM. TpeOoBaHMs TEXHUKH 0€30IIaCHOCTH IPH 3KCIUTyaTallud XOJOAMIEHOTO 000pYyIOBaHMUS.
TennoBoil pacueT XONOAUIABHBIX COOPYKEHHUH.




3. IlepevyeHnb yueOHO-METOAUYECKOT0 0OecniedeHusl TUCIUTITHHBI (MOTYJIs1)

- MYJIbTUMEAUINHBIC MPE3CHTAIIMOHHBIE MaTepHalIbl MO JUCHUIUIMHE (MOJIYIIIO)
MPEJICTaBIICHBI B 3JIEKTpOHHOM Kypce B OUOC MI'TY;

- METOIMYECKHE yKa3aHus K BBITIOJIHEHUIO
MPAKTUYECKUX/Ta00paTOPHBIX/KOHTPOILHBIX paboT u PI'P mpencraBieHsl B 3J€KTPOHHOM Kypce
B DUOC MI'TY;

- METOJUYECKHEe MaTepuaibl A OOydYaroluXcs IO OCBOCHUIO JUCIUILIAHBI
(Momynsi) mpencraBieHsl Ha —odumnuanbHOM caiite MI'TY B pasgene «Wudopmanus 1o
00pa3oBaTeNbHBIM IIPOrpaMMaM, B TOM YHUCIIE aJalTHPOBAHHBIMY.

4. ®oH/1 OLIEHOYHBIX CPEJACTB MO TUCHHUILINHE (MOTYJIIO)

SBasercst OTeNbHBIM KOMIIOHEHTOM 00Pa30BaTeIbHOM MPOrpaMMBI, pa3padoTaH B hopme
OTJIEIBHOTO JIOKyMEHTa, Mpe/cTaBieH Ha opuipransHoM caiite MI'TY B pazaene «udopmarus
10 00pa3oBaTEIBLHBIM IPOTpaMMaM, B TOM duciie anantupoBaHHsiM». @OC BKiIrOYaeT B cebsi:

- IepeYeHb KOMIETEHIINH C yKa3aHWeM 3TanoB uxX (OpPMUPOBAHUS B MPOLIECCE OCBOCHHUS
JTUCHHUTITAHBI (MOYJIs1);

- 33/IaHUS TEKYIIETO KOHTPOJIS;

- 3aJJaHUs IPOMEKYTOUYHON aTTECTAIUH;

- 33/1aHUS BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMs.

S.IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YU4eOHOM JTUTEPATYPHI (I€UaTHBIE U3/1aHHUS,
AJIEKTPOHHBIE YUEOHbIE U3AaHUS U (WIN) PECYPCHI 3JIEKTPOHHO-OMOINOTEYHBIX CUCTEM )

OcHnognas numepamypa:

1. IInmakcun FO.M., Manaxos H.H., Jlapun B.A. IIponeccs! n anmapatsl TUIIEBBIX TPOU3BOACTB.

— 2-e m3a.. nepepad. u gom. — M.: KonocC, 2008. — 760 c.: wi. — (YueOHUKH 1 yued. Hocoous
JUISL CTY/ICHTOB BBICIIL. y4e0.3aBeIeHUN ).

2. IlaBnoB K. ®. IIpuMepsl 1 3a1auu 10 Kypcy MPOIECCOB U ANMAPATOB XUMUYECKOW TEXHOJIOTUU
: yue0. mocobue aist By3oB / K. @. I1aBnos, I1. I'. Pomankos, A. A. Hockos. - M3x.13-e, crep. -
[lepeneuarka ¢ uza. 1987 r. - Mocksa : AnbsHc, 2006. - 575 c.

3. JHessarkun, I1. H. Tepmoanaamuka : yue6. mocobue / [1. H. JleBstkun; ['oc. koM. Poc. ®eneparim
mo peIOOIOBCTBY, MypMaH. Toc. TexXH. YH-T. - Mypmanck : Mzn-Bo MI'TY, 2008. - 98 c. -
Nmeercs anextpon. ananor 2008 . - bubnuorp.: c. 97-98. - ISBN 978-5-86185-369-9

4. TemtoTexHuka [DIEKTPOHHBIN pecypc]| : METOA. YKa3aHHA K PELICHUIO 3aAad Ui CTYIEHTOB
cnermanbHocTelt 260302.65 "TexHomorust pbeiObI W pBIOHBIX mpomaykToB", 260501.65
"TexHOJOTHSI TPOAYKTOB oOImecTBeHHOro mnuTanus", 260601.65 "MamuHel W anmaparsl
MUIIEeBBIX TTpon3BoAcTB", 260602.65 "[IumeBas WHXKEHEPHs MaBIX TpeAnpusaTHii" Bcex Gopm
oOyuenust / denep. areHTCTBO MO PHIOOJIOBCTBY, MypMaH. roc. TexH. yYH-T, Kad. Texnon. un
xoJo0u1. obopynoBanus ; cocT. O. A. 'ony6esa, A. C. HukoHOBa. - DjIeKTPOH. TEKCTOBBIC JIaH.
(1 gaitn : 1.2 M6). - Mypmanck : U3a-so MI'TV, 2012. - JToctym U3 IoKansHOH ceTd MypMaH.
roc. TEXH. yH-Ta. - 3aIJl. C 3KpaHa.

5. TemorexHuka [JJEKTPOHHBIN pecypc| : MeToJ. yKa3aHusi K BBINOJHEHUIO pacyer.-rpagd.
3aJlaHuil CTyAeHTOB crenuanbHocTe 260302.65 "TexHonorust pelObl U PHIOHBIX MPOIYKTOB",
260501.65 "Texnomorust mMpoAyKToB oOmiecTBeHHOro nuranua"’, 260601.65 "Mammuel u
anmnapaTsl MUIIEBBIX NMpou3BOJACTB", 260602.65 "lInmeBas WHXEHEPHUS MallbIX MpeanpUaTuil”
Bcex (opMm o0Oyuenusi / dexep. areHTCTBO MO PHIOOIOBCTBY, MypMaH. roc. TexH. YH-T, Kad.
TEXHOJ. W XoJoami. obopynoBanus ; cocT. O. A. I'omybeBa, A. C. HukoHoBa. - DIEeKTPOH.
tekcToBble AaH. (1 daiin : 1.8 MO). - Mypmanck : Mzn-so MI'TVY, 2012. - [locTyn U3 J0KaIbHOM
cetrt MypMaH. roc. TeXH. yH-Ta. - 3arJl. C 9KpaHa

Jononnumenvnan numepamypa:

1. Tlpoueccsl 1 anmapaTsl MUIIEBHIX Tpon3BoAcTB. B 2 k. Ku. 1 : yueOHuk ams By3oB /[A. H.
OctpuxkoB u ap.] ; mox pexn. A. H. Octpukosa. - Caakr-IletepOypr : ['mopm,2007. - 699, [1] c. :
WL

2. Komapos, I'. A. Temnorexnuka. Pazn. 1. Texauyeckas TepMouHaMuKa : yued. mocodue s
crieranbHOcTer 2709 "TexHomorus peIOHBIX MpoaykToB", 552400 "TexHOIOTHS MPOTYKTOB
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nutanus” / I'. A. Komapos; Kom. Poc. denepanuu o peiooiosctsy, MITAP®D. - MypMaHCK :
Uzn-Bo MI'AP®, 1994. - 140 c. - ISBN 5-86185-031-3

3. Kowmapos, I'. A. Terutorexnuka. Pazaen 2. OcHOBBI Teopuu TeIiooOMeHa : yue0. mocodue / I
A. Komapos; MI'AP®. - Mypmanck : U3a-so MITAP®, 1995. - 91 c.

4. Tlporeccs! u ammaparsl MTUIIEBBIX MPOU3BOJCTB : YIeOHUK /utd By30B. B 2 kH. Ku. 2 / [A. H.
Octpukos u ap.] ; mox pea. A. H. Octpukosa. - Cankt-IletepOypr : I'mopm, 2007. - C. 709-
1304, [1] : n.

6. l'[p()(beccnona.nbnble 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHBIe CIIPpaBOYHbIE CUCTEMbI

1. DneKkTpoHHbIN Katamor 6ubauoreku MI'TY ¢ BO3MOXXHOCTBIO O3HAKOMHTHCS C
neyaTHBIM BApUAHTOM W3IaHUS B YUTAIBHBIX 3aax O6ubnmuorexku —
http://lib.mstu.edu.ru/MegaPro/Web/

2. =hkm*Zjkl\_ggZy kbkl_fZ ijZ\h\thm bgmbe¢ihuicb bgl_jg

ihjlZéjZ\h\hc bgnhjURRbtkp:/pravo.gov.ru
3. BgnhjfZpbhggZy kbkl_fZ '?"bgh_ hdgh 7*hkIimizZ d
j _kmjKZURL: http://window.edu.ru

7. TlepevyeHb JMIIEH3HOHHOT0 H CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
ofecneveHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOICTBA

1. Hi_jZpbhggZy Mixkbkoff Windows Vista

2. Hnbkguc i#drodoft Office 2007

8. O0ecneuenne ocBOeHHS AMCHMIIMHBI JHI ¢ HHBAJIHAHOCTLIO H OB3

OObyuaromuecs u3 yrcina uHBanuAoB u ull ¢ OB3 o0ecnieunBarOTCs IeYaTHBIMH U (MK
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamu B (hOpMax, afalTUPOBAHHBIX K OTPAaHUUYEHUSAM UX
3J10pPOBBA.

9. MaTepuabHO-TeXHUYeCKOe o0ecniedeHue TUCUMIIMHBI (MOAYJIsl) IPECTABICHO B
npuwioxenun k OIIOII «MartepuanbHO-TEXHUYECKHE YCIOBUS pean3alii 00pa3oBaTelbHON
IIPOrpaMMbD» U BKJIKOYAET:

- yueOHbIE ayAMTOPUM JUISI TPOBEICHHUS Y4YEOHBIX 3aHATHH, NPeayCMOTPEHHBIX
nporpaMMoil 0akanaBpuaTa, OCHAIlEHHbIE OOOpPYJOBAaHHMEM U TEXHUYECKUMH CpPEICTBaAMHU
00y4eHus;

- IOMEUIEHUs Ui CaMOCTOATENIbHOW  paboThl  OOy4YaroLIMXCs,  OCHAIllEHHbIE
KOMIIBIOTEPHON TEXHUKOMN C BO3MOXKHOCTBIO MOAKIIOUEHU K ceTu «IHTepHeT» 1 obecrnieueHuemM
JIOCTYTIA K 3JIEKTPOHHOI HH(pOopMaIiMoHHO-00pazoBaTenbHoi cpene MI'TY;

He nonyckaercst 3ameHa 060py/10BaHUs €70 BUPTYaJbHBIMU aHAJIOTaMH.



10. Pacnpenenenue Tpy10eMKOCTH 10 BUAAM Y4eOHOI 1esITeJIbHOCTH
Tabmuua 1 - Pacnpenenenue Tpy10eMKOCTH

PacnpenencHue TpyI0EMKOCTH TUCIUILIMHEL (MOIYJIsI) IO (hopMam
o0y4enust
Bun yuebHoM Ounast 3aouHas
ACATENBHOCTH Cemectp Beero Kypc/Ceccns Bceero
4acoB
4 4acoB | 3/2
Jlexuuu 36 36 6 6
IIpakTuueckue 3aHsITUSL 20 20 4 4
JlaGopaTopHble paboThI 20 20 4 4
CaMocTosTenpHas padoTa 68 68 157 157
[MoxroToBka K MPOMEKYTOIHON 36 36 9 9
aTTeCTaluu
Bcero yacoB o aucuMIInHe 144 144 144 144
/ 13 HUX B OpME MPaKTUIECKON
MTOJITOTOBKH
@DopMBI MPOMEKYTOUHOM aTTECTAMH M TEKYIIET0 KOHTPOJIIS
DK3aMeH + + + +
Komnuectso
1 1
pacueTHO-rpaduIeckux padoT
KonnuecTBO KOHTPOJIBHBIX PabOT 1 1 1 1

Ilepeyennb JabopaTopHbIX padoT Mo hpopMam 00yUeHH s

Ne
Tembl 1200paTOPHBIX padoT
m\i
Ounas popma
1. CUTOBO# aHaK3 CBIyYero MaTepuana
2. OrnpezienieHne XapaKTEPUCTHK LEHTPOOSIKHOIO BEHTHIISTOPA
3. W3ydenne pabOTHI IUKIOHA
4. OnpezeneHre TEPMHUUECKOTO COMTPOTUBIICHHS TSINIOOOMEHHHKA «TpyOa B TpyOe»
5. H3ydenne nporecca CyImKH B BO3IYIIHOM CIIOE
6. I'a30BBIe 3aK0HBI. TapupoBKa ra30Boro TepMoMeTpa
7. Iluxi1 TemioBoit MaIIMHBL
8. OmnpezeneHne TeMIONPOBOTHOCTH TBEPAOTO Tesa (IIACTHHA)
9 HccnenoBaHne KOHBEKIMOHHON TEIIOOTa4H IIPU €CTECTBEHHOI KOHBEKIIMH BIOJIb TOPH30HTAIBHOTO
) LWIMHAPA.
10. | Onpenenenne usnyyatensHOM CIOCOOHOCTH TBEPIOTO TENA.
3aounas ¢opma
1. OmpeneneHne TepMUYECKOTO CONPOTUBIICHNS TEINIO0OMEHHHKA «Tpy0a B TpyOe»
2 I'azoBble 3akoHbI. TapupoBKa ra30BOro TepMOMETpa
Ilepeuenb npakTHYeCKUX padoT no gopMaM 00yUeHHs
Ne
Tembl npakTHYECKHX PadoT
nm\it
Ounas popma

11. | Usy4enue paboThl U ycTpOCTBa APOOHUIOK M METBHUI]
12 N3yuenne paboThl 1 ycTpOHCTBa 000pYAOBaHUS AJIT OCAKIACHHS B TPABUTAIIMOHHOM U IIEHTPOOEKHOM

© | monsx.
13 Onpenenenne ko3hGUIUSHTA TEILIO-

" | ormauu npu cBOOOJHON KOHBEKIIMU BHEOTPAaHHYCHHOM ITPOCTPAHCTBE.
14 Omnpenenenue k03 duIEeHTa TEIo-

" | oTnaum npu cBoOOIHOIM KOHBEKLIMHM BHEOTPAHUUCHHOM IPOCTPAHCTBE.
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Uzyuenne paboTsI BEITApHOH yCTa-

15. HOBKH. PacueT mapameTpos mporecca

16. | IlapameTpsl cocTOSHUS TEPMOAMHAMMYECKON CUCTEMBL. Y PaBHEHHE COCTOSHISA UICAIBHBIX Ta30B. CMeCH ra3oB.

17. | IlepBblil 3aK0H TEPMOAMHAMUKH. TEIIOEMKOCTD, BHYTPEHHSII SHEPIHS, SHTAIBIINS U SHTPOIHS ra30B.

18. | Bropoii 3akoH TepMorHaMUKK. TepMoArHaAMITYECKUI aHATTU3 LIUKIIOB.

19. | Boasnoii map. ITapameTps! cocTosiHus. Brnaskuelii Bo3myX. [Iporiecch! 0X1aKaeHUs U CYIUIKH.

20. TermonpovBo,uHOCTb KaK OJIFH 13 BUJIOB IPOLIECCOB TeIUIonepeaadr. KOHBEeKTUBHBIH TEII000MEeH P TeUeHNUH
JKUJIKOCTEH U Ta30B.

21. | Pacuer mukma ITIKXM

3aounas ¢opma

3 N3zyuenne paboThI 1 yCTpOICTBA 000pYIOBAaHMS IS OCAKICHUS B TPABUTALMOHHOM U LICHTPOOEKHOM
MOJISIX.

4. Bonanoii nap. ITapamerps! cocTosHust. Braskublii Bo3myX. [Iporieccs! OX1a:KIeHUs U CyLIKH.
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