[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®M0: Makcumo Anekceil bopMBIIICTEPCTBO HAVKU U BBICILIETO OBPA30BAHNS POCCUICKOU ®EIEPALINNA
[lonkHocTb: AMPeKTOP Ag Ao RSN A0 P 0PSB T SE THOE OBPA3OBATEJTBHOE YUPEATEHVE BBICIIETO OBPA3OBAHIS

[ata nognucanus: 01.09.2023 11:39:22

Vinanshviit porpame MMOCKOBCKHM MOJJUTEXHUYECKWIA YHUBEPCUTET»

8db180d1a3f02ac9e60521a5672742735¢18b1d6

(MOCKQBCKM MTOJIUTEX)

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

«OCHOBBI MPOEKTHPOBAHNS M PacyeTa annaparoB YJHEPreTUKW)

Hamnpasnenue noarotoBku

13.03.03 DHeprernyeckoe MalIMHOCTPOCHUE

[Ipodunb

ABTOMaTl/I3l/IpOBaHHLle IHEPTETUIECCKUEC YCTAHOBKH

KBanudukanus (cTeneHsb) BHITYCKHUKA

bakanasp

dopma oOydeHus
Ounasn

Mocksa
2020


helhe
Размещенное изображение


1. Ilesiu ocBOEHHUS AUCHUILIMHBI

K oCHOBHBIM 1eJIsIM OCBOEHUS AUCHUIUIMHBI « OCHOBBI IPOEKTUPOBAHUS U
pacuera anmnapaToB SHEPTETUKU» CIIEAYET OTHECTH:

— (QopmMHpoBaHUE 3HAHUM O COBPEMEHHBIX IPHUHLMIAX, METOJaX U
CpEeICTBaX MPOECKTUPOBAHMS U pacyeTa anmnapaToB SHEPreTUKY;

— BBIpAOOTKAa HABBIKOB Y CTYJEHTOB CaMOCTOATEIBHO (HOpMyIHpOBaTh U
pemarh 3a7a4y MPOSKTUPOBAHUS U pacyeTa anmnaparoB SHEPTETUKHY;

— TMOArOTOBKA CTYACHTOB K  JIEATEIBHOCTH B  COOTBETCTBUU C
KBaJIM(DUKAIIMOHHOW XapaKTEepUCTUKON OakanaBpa MO HaIlpaBJICHUIO, B TOM YHUCIIE
¢bopMUpOBaHNE YMEHHH MO BBISIBICHHIO HEOOXOAMMBIX YCOBEPIICHCTBOBAHUMA U
pa3paboTke HOBBIX, Oojiee 3(P(DEKTUBHBIX METOJOB MPOSKTHUPOBAHUS W pacdeTa
anmnapaTroB SHEPTETHUKHU.

K ocHOBHBIM 3a1auyaM OCBOEHMS TUCHUILIMHBI « OCHOBBI IPOEKTUPOBAHUS
¥ pacyeTa armapaTroB S3HEPIETUKI CIIETyeT OTHECTH:

— BBIpaOOTaTh HABBIKM y CTYACHTOB CaMOCTOSITEJIbHO (POpMYJIMPOBATH
3aJ]auM MPOEKTUPOBAHUS U pacueTa anmnapaToB SHEPreTHUKU U UCIOJIb30BAHUS UX B
IPOMBIIIJIEHHBIX YCTaHOBKAX;

— HAy4YUTh MBICIUTh CUCTEMHO HA MpUMeEpax IMOBBIIIEHUS SHEPTeTHUYECKON
3 ()EKTUBHOCTH HHEPreTUYECKUX YCTAHOBOK C YYETOM TEXHOJOTHYECKHX,
HKOJIOTUYECKUX U SIKOHOMHUYECKHUX (PAKTOPOB;

— Hay4YMTh aHAJIM3UPOBATh CYIIECTBYIOIIME METOJMKH MPOECKTUPOBAHUS U
pacyeTra anmapaTroB SHEPreTHUKH W BHEIPSATh HEOOXOAMMBbIE W3MEHEHUS B HX
CTPYKTYpE C MO3HULMI MOBBIIEHUS 3P(HEKTUBHOCTH U SHEPrOCOEPEKECHHUS;

— AaTh MHGOPMALMIO O HOBBIX METOJAaX MPOECKTHUPOBAHHUS M pacyeTa
anmnapaTtoB HEPreTUKM B OTEUECTBEHHOM W 3apyOeXHOW MpaKTHKE, Pa3BUBATh
CHIOCOOHOCTH OOBEKTHBHO OLICHMBATh MPEUMYILECTBA W HEAOCTAaTKU CHUCTEM
UCIIOJIb30BaHUs U MEepeauu TeIIOThI;

— HAY4YUTh aHaJIM3UPOBATh pe3yJIbTaThl MOJICTUPOBAHUS
TEIUIOMAaCCOOOMEHHBIX ~ amlnapaToB, MPOU3BOAUTH TMOUCK ONTHMHU3ALUOHHOIO
PELICHMS 111 SHEPTETUYECKUX CUCTEM.

2. Mecro mucuuniannsl B cTpykrype OOII

HucrtunmHa « OCHOBBI MTPOSKTUPOBAHMS M pacyeTa amnmnapaTroB dYHEPTETUKNY
OTHOCUTCS K YHCIY MPO(PECCHOHATBHBIX YYEOHBIX MUCHUILIMH TI0 BBIOOPY
0a30BOTO ITMKJIa OCHOBHOW 00pa30BaTeIbHON TPOTPAMMBI.

JucrunmHa «OCHOBBI TPOCKTUPOBAHMS M pacyeTa anmnapaTroB dYHEPTETUKNY
B3aMMOCBSI3aHa JIOTUYECKH U COJIEPKATEIbHO-METOAUYECKH CO CIEAYIOIUMU
nuciuinHaMu 1 npaktukamu OOIT:

— OO06opynoBaHue ra3opacnpeieTUTeIbHbIX CTaHIINM;
— OO1re BOpOChl SHEPTETHKY;
— I'ubpuHbIE CHIIOBBIE YPHEPTOYCTAHOBKH,



— OCHOBBI pa3padOTKH MPOU3BOICTBEHHO-TEXHOJOTUYECKON TOKYMEHTAIIUN U
JIOKJIbHBIX HOPMATHUBHBIX JOKYMEHTOB.

3. HepequL IJIAHUPYEMBIX PE€3yJIbTaTOB Oﬁy‘leHI/Iﬂ o ITMCOMIIJIMHE

(MoOyJI10), COOTHECEHHbIE C IVIAHMPYEMBbIMHU pe3yIbTATAMH 0CBOCHHSA

B pesynbrare
(GOpMHpYIOTCS  CIEAYIOIIME KOMIIETEHIMH U JOJDKHBI

00pa3oBaTe/IbHOI MPOTrPaAMMBbI

OCBOCHUA

JUCHUITIIMHBI

(Mmonynst) 'y  oOydaromuxcs
OBITh  JTOCTUTHYTHI

CJIeIyIOLIME Pe3yJIbTaThl OOy4YEeHHs Kak 3Tan (POPMUPOBAHMS COOTBETCTBYIOIIUX

KOMIIETEHITUM:
B pesyabTare
OCBOEHHUSI
Kon oOpa3zoBartenbHOil | IlepedyeHb MIAaHUPYEMBIX Pe3yJbTATOB
KOMIIeTeHLIMH NMPOrpamMMblI 00y4eHHUs MO TUCHHUIINHE
o0yvarIuics
JI0JIZKeH 00J1a1aTh
OIIK-2 Crocoben 3HaTh: METOJIUKHA MIPOBEICHUS
pa3pabarpiBaTh TEOPETUYECKOTO W AKCIEPUMEHTAIHHOTO
aJTOPUTMBI U HCCIIeTOBAHUS
KOMIIBIOTEPHBIE YMmerb: NpPUMEHATH COOTBETCTBYIOLIMMI
MPOTPaMMBl, ($bu3MKo-MaTeMaTUYECKU I arrapar,
MPUTOJIHBIE TS METOJbl aHajiu3a U MOJCIUPOBAHUS,
MPaAKTUYECKOTO TEOPETUYECKOTO M IKCIEPUMEHTAIHLHOTO
MPUMEHEHUS HCCJICIOBAHUS
Baagern: HaBBIKAMH MIPOBEICHUS
TEOPETUYECKOTO M DKCIEPUMEHTAIBHOTO
HCCJICIOBAHUS
OIIK-4 CII0COOEH 3HATh:
JIEMOHCTPUPOBATh ® METOJBI o0OecreyeHus
NpUMEHEHUE OecriepeOoitHOM paboThl,
OCHOBHBIX CIOCOOOB MPaBUILHOU AKCILTyaTalluH,
MOJTYYECHHS, pEeMOHTa " MO/JICpHHU3AIHT
npeodpa3oBaHusl, HPHEPTEeTUYECKOTO 000PYI0BaAHNUS
TpaHCIopTa U | yMeTh:
HCIIOJIb30BAHUA e 00ecreynBaTh oecrniepeboitHy0
TCIJIOTHI B paborty, MPaBUJIbHYIO
TCINIOTCXHUYCCKUX DKCILTyaTaluio, PEMOHT u
yCTaHOBKax u MOJEPHU3AIUI0  DHEPreTUUYECKOIO
cucreMax o0opynoBaHus




BJIA/IETh:

® METOJaMH 3KCIUTyaTalllud, PEMOHTA

U MOJICPHH3AIMH YHEPTETHICCKOTO
o0opynoBaHUs

4. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHBI

OO6m1ast TPy 10€MKOCTh JUCHUIUIMHBI COCTABIIACT S 3aueTHBIX eauHuIl, T.c. 180
aKaJIeMUYECKNX YacoB (M3 HUX 18 yacoB — jekiuu, 36 4acoB — CEMHUHApPCKHE
3aHATHA, 36 YacoB — abopaTopHbIX padoT, 90 yacoB — caMocTosATENIbHAsS paboTa
CTYJICHTOB).

Paznensr muctumiamabl «OCHOBBI MPOSKTUPOBAHUS M pacuera amnmapaToB
SHEPIeTUKI» U3YYaIOTCS Ha BTOPOM KypCe B 4eTBEPTOM CEMECTpE.

CtpykTypa U cojaep)kaHue IUCHUIUIMHBI «OCHOBBI TPOCKTUPOBAHUS H
pacueTa amnmapaToB HSHEPreTUKW» MO CpOKaM M BHUJIaM pPabOThl OTpakKeHbI B
[Ipunoxenun 1.

Conep:kanue pas3geioB TUCHUILTHHBI
YerBepThlil ceMecTp

Tema 1. TexHosoruyeckoe IpPOEKTHPOBAHME JHEPreTHYECKUX
00bEKTOB.

OCHOBHBIE MaTEMaTUYECKHUE OlEpaluyd B BBIUYHCIUTENBHBIX METOAAX
bu3uKH. Meroauyeckoe o0ecrnieueHue UHTETPUPOBAHHON CUCTEMBI
aBTOMATHU3HPOBAHHOIO MPOEKTUPOBaHMs TemaooOMeHHbIX amnmapatoB (CAIIP
CTA). Beibop wucrouHwka 2JHEpruu. BwiOOp  WHXKEHEPHBIX  CETel
sHeprocHabxkeHusi. BbIOOp pacrmpenenuTenbHbIX YCTpOWcTB. BbIOOp ammapaToB
YIOPABJICHUS U 3alUThl. BEIOOp CUCTEM KaHaIU3alMKi SHEPTHUH.

Tema 2. TensioreHepupyouue yCTaHOBKHA CUCTEM TEIJIOCHAOKEHMSI.

Tunel, Ha3HaueHue, o0OMacTU TOpUMEHEHUS. TEeHOEHUMU Ppa3BUTHUSA
TEIUIOT€HEPUPYFOIITUX YCTaHOBOK. TennosnepreTnueckue YCTaHOBKH,
paboTarolye Ha OpraHuYeCKOM TOIUIMBE, AIE€PHON SJHEPTHH U Ha BO3OOHOBISIEMBIX
MCTOYHUKAX PHEPruu (TEIIo HEeAp 3€MJIM U TOJIIKA MOpEH, COJHEUHas DHEepPrus).
[Ipouecchl  TemmooOMeHa W TUAPOAMHAMUKA B TEIUIODHEPTreTUYECKOM
o0Opy/OBaHUU. YpaBHEHHUS TEIUIOBOro OamaHca W Temonepeaauu. M3ydenue
OCHOBHBIX  JJIEMEHTOB  TEIUIOICHEPUPYIOUIUX  YCTAHOBOK:  MCIAPUTEIIbHBIE
IIOBEPXHOCTH, IaporeperpeBaTeiy, BOJSIHBIE HDKOHOMAaW3epHl,
BO3/1yXONOAOrpeBaTenu. THUIIbl, KOHCTPYKLIUH, TEIUIOBBIE CXEMBI.

Tema 3. TypOuHHBIE JHepreTHYeCKue YCTAHOBKH.

Tunbl, KOHCTpYKUMH, Ha3HaueHHe, oOOJacTH mnpuMeHeHUs. Tuel
napoTypOUMHHBIX ycTaHOBOK W ux Ttepmuueckuid KIIJ[. TemmoBoil mpoiiecc
TypOMHHOHN cTyrneHu. M3yueHue KOHCTpYKUMM mapoBbeiXx TypOuH. KoHcTpykuuu
pPOTOPOB MAapOBBIX TYpOUH M MOAIIMIHUKU. THIBI Ta30TypOMHHBIX YCTaHOBOK
(I'TY), na3nauenue, o0JaCTH NMPUMEHEHHUS, KOHCTPYKIMH, TEIJIOBbIE cXeMbl. Mx




nukibl. YcrpoictBo ['TY. KoHCTpyKIMs BO3AYyIIHOTO KOMIIpeccopa M TypOUHBI.
[TocnenoBaTeTbHOCTH OTEpaIuii 3aImycka U MAaHEBPUPOBAHUS TypOUHBI.

Tema 4. HarHeraTe/ibHble MAIIUHBI TENJIOIHEPTeTHYECKUX YCTAHOBOK
U CHCTEM.

OO6nacTe NpPUMEHEHUS PA3IUYHBIX HATHETATENbHBIX MAIIWH (HACOCOB,
BEHTUJIATOPOB 151 KOMIIPECCOPOB). [TapameTpsl (HarHeTaTeIbHBIX )
MaIlUH, MOJAIOIINX KUJKOCTH U Ta3bl.

[IpuHuun JedcTBUS W KOHCTPYKTHBHOE MCIOJHEHHUE IIEHTPOOEKHBIX
HAacoOCOB W BeHTWIATOpOB. [lopiiHeBbie M pOTOpHBIE KOMIIpeccophl. [IpuHiun
NEeNCTBUS, Kiaccu(UKalusg U CXeMbl MOPUIHEBBIX KomrmpeccopoB. PoranumoHHO-
MJIaCTUHYATHIE, BUHTOBBIE KOMIIPECCOPHI.

Tema S. TenjioBbIe HACOCHI.

[Tonsitue TEIJI0OBOTO Hacoca, KJaccuukanus. Ucrounnku
HU3KOIMOTEHIUAIbHOM SHEepruu. [lapoKOMIpecCHOHHBIE TEIJIOBBIE HACOCHI.
[IpuHnunuansHas cxema. Pabounii LMK TEMJIOBOIO Hacoca W €ro pacyer.
HccnenoBanre pabodero MMKIAa TEIIOBOro Hacoca. OOpaTHBIl IUKI H
000paurMBaeMOCTh TEIJIOBOTO HACOCA.

Tema 6. OOwmas XapaKTepUCTHKA IPOMBINLICHHBIX NOTpeduTe el
TeNJIODHEPreTHYEeCKNUX PecypcoB.

Knaccudukanus  TENmIOMCHONB3YIOMIMX  YCTaHOBOK. TeminooOMeHHbIE
anrapartbl PEKyIlepaTUBHOTO U pEereHepaTuBHOTO TUa. OCHOBHBIE KOHCTPYKIIMU:
KOXYXOTpYOHBIC,  CEKIIMOHHBIE  TEIIOOOMEHHHMKH,  TEIUIOOOMEHHUKH  C
OpeOpEeHHBIMU TPYOaMU, TIIACTUHYATHIE TETNIOOOMEHHUKH, UX BUIbI, 3MEEBUKOBbIE
U CHUPAJIbHBIE  TEIUIOOOMEHHUKH. D(P(PEKTUBHOCTH  TEIUIOOOMEHHHUKOB.
CpaBHUTENBHBIE HCCIECOBAHUS IUJIACTUHYATOIO W KOXYXOTPYOHOTO BOJIO-
BOJSHOTO TEIUIOOOMEHHOro ammaparta. MeTtonuMka pacduera u  moadopa
TEIUIOOOMEHHBIX  ammaparoB. Meroasl  MHTEHCHU(UKAIMU  TEII000MeHa.
HccnenoBanre BOJIO-BO3AYIIHOTO TEMJIOOOMEHHOro amnmapara (kanopudepa).
Omnpenenenue kodpduireHTa TeronepeIayu.

Tema 7. CMecure/ibHbIC TENI000MEHHbIE ANINIAPATHI.

[Tpunnmn nefcTBus, 0071aCTH MPUMEHEHUS U KOHCTPYKIIUU CMECHUTEIbHBIX
TEIJI000MEHHUKOB. Mcnaputenn ©  KOHIAEHCATOPbl CMECHUTEIBHOTO  THIIA.
OpocurenbHble Kamepbl yBiaxHeHus. [Ipomeccsl 00paboTKM BO3ayxa B
MPSIMOTOYHBIX u MPOTUBOTOYHBIX cKpyOOepax. KonnencanuoHHeie
TEIJIOOOMEHHUKH Ui  TJIyOOKOM yTWIM3AIlMM TEIJIOTHI  BIIAXKHBIX Ta30B:
MPOJYKTOB CTOPaHMsI, BEHTUISIIUOHHBIX BHIOPOCOB, OTPAOOTAHHOTO CYIIMILHOTO
areHTa; KOHCTPYKIUU, IPUHIUIT JEHCTBUS, METOABI pacyeTa.

Pacuer cmecutenpHBIX Te1000MeHHUKOB. KoadduimenTts! Teminonepeaaun
B CMECHUTEIIbHBIX TerutooOMeHHHKaX. OCHOBHBIE MPOIIECChl 00pabOTKU BO3IyXa B
H-d pmarpamme. TemsoBoit OamaHc cmecutenbHOro ammapara. I[loctpoenue
poliecca U3MEHEHUsI COCTOSHHS BO3yXa B CMECUTEILHOM TEINIOOOMEHHHUKE.

Tema 8. HcnapureibHble, ONPeCHUTEJbHbIE, BbINIAPHbIE,
KPUCTA/LUIM3ALMOHHBIE, IePErOHHbIe U PeKTH(PUKALMOHHbIE YCTAHOBKH.



OcCHOBHBIE KOHCTPYKLIMHU BBIIIAPHBIX anmnapaToB. [Iponeccsl BelnapuBaHus U
KpUCTaUIM3auuu. TerioBble CXEMbl BBIIAPHBIX M OINPECHUTENIBHBIX YCTaHOBOK,
METOJ/IMKA pacyeTa.

N3yyeHne KOHCTPYKIMHU U MPUHIIMIIA Pa0OThI BBIIAPHON YCTAHOBKH.

Cnoco0Obl neperoHkd. CxeMa yCTaHOBOK ISl MPOCTOM W MOJEKYJISIPHOU
muctwusinud.  Pektudukamus. Cxema  peKTU(UKALMOHHOW  yCTaHOBKHU
MIEPUOANYECKOTO  JIEUCTBHS. MarepuanbHbIi U TEIUIOBOU OanaHc
peKTU(UKALIMOHHOW KOJIOHHBI. M3ydeHHe KOHCTPYKIMM M HIpPHUHLUIA PadOThI
Jiea’paTopa.

Tema 9. CyminiibHbIe YCTAHOBKH.

[Tonstust o mpouecce cymku. KoHBEKTHBHAsA, KOHTAKTHAsI, paJlallMOHHAs,
TURJIEKTPUYECKast U CyOIMMalMOHHAs CYLIKH.

Kunernka w© pauHamMuka cymkd. PaBHOBeCHOE M KpUTHUECKOE
BlIarocojiep>kanue. TerioBol W MaTepUabHBIM  OajlaHC  KOHBEKTHUBHOM
CYLIMJIbHON ycTaHOBKH. CTIOCOOBI MHTEHCU(PHKALIMY TTPOLIECCA CYIIKH.

N3yueHne KOHCTPYKIMI U NPUHLIMIA pa0OThI CYyIIMIBHBIX YCTAHOBOK

[TocTpoenue nmpouecca cymku B h-d quarpaMmMe BiaxHOTO rasa.

Tema 10. Ocob0eHHOCTH NPOEKTHPOBAHUSA 00BEKTOB BO300HOBJISIEMOM

IHEPreTHKH.

OcobenHnoctu MIPOCKTUPOBAHUS TEJTMOCUCTEM. OcobeHnHocTH
MPOCKTUPOBAHUS BETPOTrE€HEPATOPHBIX YCTaHOBOK u KOMILJICKCOB.
[IpoekTupoBanre OMOTa30BBIX YCTAaHOBOK. [IpoekTupoBaHHE  yCTaHOBOK,
UCITIOJIb3YOITUX onomaccy (IpoBa, TMIEJUIETHI, OpHUKETHI, OTXOJIbI

CEIbCKOXO03SMCTBEHHOTO HpOI/ISBOI[CTBa). HpOGKTI/IpOBaHI/Ie YCTAaHOBOK C
TCIIJIOBBIMH HaCOCaMU.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

MeTonuKka TpenojaBaHus JUCHHUILIMHBI «OCHOBBI MPOCKTUPOBAHHS U
pacuera ammapaToB SHEPreTUKW» M pean3arysi KOMIIETEHTHOCTHOTO IOAX0/1a B
U3JIOKEHUW W BOCHPHSTHHA MaTepuaja MpeaycMaTpUBAaeT HCIOJIb30BaHUC
CIICIYIONIUX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM IPOBECACHHUS TI'PYMIOBBIX,
WHIMBHUIYaIbHBIX, Ay TUTOPHBIX 3aHATHH B COUYCTAHUHU C BHEAYIUTOPHOU pabOTOM
C meiaplo  (GOPMHUPOBAaHHMS W Pa3BUTHSA  NMPO(PECCHOHAIBHBIX  HABBIKOB
oOyyYarommxcsi:

— MOATOTOBKA K BBITIOJHCHHIO MPAKTUYCCKUX PadOT B ayIUTOPHUSIX By3a M Ha
MOIIHOCTSX HPEANPUITHH-TIAPTHEPOB;

— MOATOTOBKA, MPEJCTABICHNE B 00CYKICHHE NPE3CHTANNA Ha CEMUHAPCKUX
3aHATHIX;

— OpraHu3aiys W IMPOBEACHUE TEKYIIEro KOHTPOJIA 3HAHUK CTYICHTOB B
dhopme 6JTaHKOBOT'O TECTUPOBAHUS,

— HCIIOJIb30BAaHWE WHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJIS B ¢opme
ayJUTOPHOTO Y BHEAYTUTOPHOTO HHTEPHET-TECTUPOBAHUS;



— IIPOBEJECHHUE MAacCTEP-KJIACCOB AKCHEPTOB M CHEHHUAINCTOB MO METOJaM
COBPEMEHHOTO TMPOCKTUpOBaHUS M 3D-MojenupoBaHUs TEMIOMACCOOOMEHHBIX
anmapaTroB, a Takke S(M(PEKTUBHBIX METOJOB HKCILIyaTallMk OO0OpYJIOBAaHUS U
00BEKTOB SHEPTETUUECKHUX MTPOMBITTUICHHBIX CHCTEM.

Y nenpHbBIN BeC 3aHATUH, TPOBOJUMBIX B HHTEPAKTHBHBIX (hOpMax, OIpeaeiicH
IJ1aBHOM II€7IpI0 00pa3oBaTebHONM IPOrpaMMbl, OCOOCHHOCTbIO KOHTHHICHTA
oOydJaronmmxcss W COACpKAHUEM JUCIUIUIMHBI «OCHOBBI TMPOCKTUPOBAHUS U
pacuera armapaTtoB SHEPreTUKW» W B LEJIOM MO JUCHUILUIMHE cocTaBisieT 50%
ayJIUTOPHBIX 3aHATUI. 3aHATUS MPAKTUYECKOTO THUIA COCTABISIOT 33% oT o0beMa
ay IUTOPHBIX 3aHATHI.

6. OueHovHbIe cpeacTBa /sl TEKYLIEro KOHTPOJIsSl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTECTANMH M0 UTOTaM OCBOCHUS TMCHUIJIMHBI U y4e0HO-

MeTOoAnYecKoe odecrnedeHne caMmoCToOSITEIbHOM paﬁ()Tl)I CTYACHTOB

B mnpouecce 00yueHHs HUCHOIB3YIOTCS CJIEAYIOUIME OLIEHOYHbIE (OPMBI
CaMOCTOATENbHON pabOThl CTYJIEHTOB, OIIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAI[UN:

B gerBépTOM cemecTpe:

- TIOATOTOBKA M BBICTYILJICHUE HA CEMHUHAPCKOM 3aHSITHHU C MpE3CHTaIluend u
obcyxnennemM Ha TeMy «CMecHUTeNlbHBIE  TEIUIOOOMEHHBIE — amnmapaThbD)
(MHAUBUTYaTBHO JJISI KAXJI0TO 00y4aromerocs);

- BBITIOJIHEHHUE TECTOBOTO 3a7aHus (10 BapUaHTaM )».

OueHoYHbIE CpPEACTBAa TEKYLIEro KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B popMe OJIaHKOBOTO U (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, ISl KOHTPOJIS OCBOCHUSI 00YYAIOIMMUCS Pa3/IeNiOB TUCIUTIINHBI,
3aIlliTa OTYETOB IO pacUETHOM padore.

OOpa31pl  TECTOBBIX 3a/JlaHMM, 3aJaHUN PaCUETHBIX PadOT, KOHTPOIBHBIX
BOIIPOCOB M 3aJaHUN i1 TPOBEACHUS TEKYLIEro KOHTPOJIs,, IMPUBEACHBI B
MPUIOKECHUSIX.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NPOBEJICHHUS MPOMEKYTOYHOM ATTECTALNH

00y4armuxcs no JUCUuIJInHe (MOIYJII0)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM ITANOB UX ()OPMHUPOBAHMS B
npouecce 0CBOCHHS 00pa3oBaTeIbHOM NPOrpaMMbl

B pesynbrate oCBOCHHS TUCIUTUIMHBI (MOIYJIs) (DOPMHUPYIOTCS CIIEIYIONTNE
KOMIICTCHIINH:

Kon B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI POrPpaMMBbI
KOMIIETEHIIUH o0y4Jarmuiicsi 10/KeH 00,1a1aTh




OIIK-2 CrniocoGeH pa3pabaTbIiBaTh aITOPUTMBI U KOMITBIOTEPHBIC
MPOTrPaMMBI, IPUTOIHBIE JIJIS1 TPAKTUYECKOTO IPUMEHEHUS

OIIK-4 CIIOCOOEH JEMOHCTPUPOBATh MPUMEHEHUE OCHOBHBIX CIOCOOOB
MOJIyYeHUs, TpeoOpa3oBaHusl, TPaAHCHOPTA W HCIOJIb30BAHUS
TEIJIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U CUCTEMAaX

B mpoiiecce ocBoeHusi 00pa3oBaTeNbHON MPOTpaMMBbI TaHHBIE KOMIIETEHIIUH,
B TOM YHUCJI€ HMX OTJACJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOATATHO B XOJE
OCBOCHHMSI OOYYAIOMIMMUCS JUCHUIUIMH (MOJYJiel), MPAKTUK B COOTBETCTBHM C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpapukoM yueOHOTo Ipoliecca.

6.1.2. Onucanue noka3arejeid ¥ KpUTEpHeB OLICHMBAHUSA KOMIIECTEHIIU,
(popMHpPYyeMBIX 110 HTOI'aM OCBOCHHMS IMCHHUILIHHBI (MOXYJISI), OMUCAHUE LKA

OllCcHUBaAHUA

[TokazaTenem OlLICHUBaHUS KOMIIETCHIIMM Ha PAa3IMYHBIX dTamax Hx
dbopMHpOBaHUS  SIBISIETCS  JOCTIDKEHHWE  OOYYAaIONUMHUCA  IHIAHUPYEMBIX
PEe3yJbTATOB O0YUECHUS MO AUCIUIUIUHE (MOIYJIIO).




OIIK-2 CnocoOeH pa3pabaThiBaTh aITOPUTMbl M KOMIIBIOTEPHBIC IPOTPaAMMBI,
MPUTOAHBIC SISl MPAKTUYECKOTO TPUMEHEHUS

Kpurtepuu oneHuBaHusi

Ounenka Ouenxa Ounenka
«XOPOIO»
Ouenka «YAOBJIETBOP i «OTJIUIHO»
oxasarent «HeYIOBJIETBOPUT | HTEIbHO» | W wm
eJIbHO» WU WJIN HU3KOM it BBICOKHIi
OTCYTCTBHE YPOBeHb ypOBeHD YPOBeHb
c()OpMHUPOBAHHOC | OCBOEHHS OCBOEHUS
TH KOMIIETEHIIUN | KOMIIeTEHIH OCBOCHII KOMIIeTeHIIU
" KOMIIETEeHII "
un
3HATH: OOyuaroiuiics Oo6yuatomuiic | Obyyaronu | OOydaronuiic
METOJIbI JEMOHCTPUPYET s ncs b
o0ecrieyeHus: | MOJIHOE JEMOHCTPUPY | IEMOHCTPHU | IEMOHCTPUPYE
Oecriepe0OitHO | OTCYTCTBUE  WJIM | €T  HEMOJIHOE | pYyeT T MOJIHOE
7| paboThl, | HEIOCTATOYHOE COOTBETCTBUE | YACTUYHOE | COOTBETCTBUE
MpPaBUJIBHOM | COOTBETCTBUE CIIEAYIOIIHUX | COOTBETCTB | CIEMYIOLINX
DKCIUTyaTaly | CISAYIOIIUX 3HAHUM: ue 3HAHUM:
, PEMOHTa W |3HAHWWU: METOJBI | METOIBI CJICTYIONTH | METOIBI
MOJIEpHU3AIM | O0ecreueHus oOecrieueHUs1 | X 3HAHUM: | 00ecreUeHUs
u oecniepeOoitHOM oecniepeOOoHO | METO/IbI 0ecrniepeOoitHO
DHEPreTuyecK | padboThl, 17} paboThl, | obecnieyeH | i pabdoTHI,
oro IIPAaBUJIBHOU MIPAaBWJIBHOW | UA ITPaBUJIBHOM
o0opyIoBaHUs | SKCIUTyaTalluH, AKCIUTyaTaluu | oecriepedo | IKCIUTyaTaluu
peMoHTa M|, PEMOHTA U | UHOU , PEMOHTa WU
MOJICpHU3AITUU MOJIEpHHU3AIH | paboTHI, MOJICpPHU3AIU
DPHEPreTUYECKOTO | U MpaBUJILHO | U
00opy10BaHUS DPHEPreTUYecK | i HHEPTreTUYECK
oro AKCIUTyaTarl | oro
0o0OpyZIOBaHU | UM, o0opynoBaHus
a1, peMoOHTa W |, CBOOOJTHO
JlomyckaroTes | MOJEpHU3a | ONEpUpyeT
3HAYUTETbHBIC | ITUU MpUOOpPETEHH
OIINOKH, DHEPreTHYE | BIMH
MIPOSIBISIETCSL | CKOTO 3HAHUSAMU.
HEJIOCTATOYHO | 000pya0Ba
CTb  3HAHWU, | HUS, HO
1o pSAy | IOMyCKaroT
MoKas3aTejien, | cs
OOyJaronuiic | HE3HAYUTEI
S ICTIBITBIBAET | bHBIC




3HAYUTENbHBIC | OIIHOKH,

3aTPyJHEHUS | HETOYHOCT

npu H,

OIIEPUPOBAHU | 3aTPYIHCH

U 3HAHUSAMH | U npu

npu UX | aHAJTUTHYE

nepeHoce Ha | CKHX

HOBBIC oTeparusx.

CHUTYAIHH.
yMeTh: OoOyuaromuiics He | OOyuarontuiic | OOy4varoru | OO0ydarommiic
OOecnieunBaTh | yMeeT WO B | A fics s
Oecrniepe0oitHy | HEAOCTaTOUHOU JEMOHCTPUPY | AEMOHCTPH | IEMOHCTPHUPYE
10 paboTy, | CTEIEHH  yMEET | €T HEMOJHOE | pyeT T MIOJTHOE
NPaBUWIbHYIO | O0eCIeYnBaTh COOTBETCTBUE | YACTUYHOE | COOTBETCTBHUE
IKCIUTyaTany | OecriepeOoiiHyl0 | CIEAYIOMIHUX | COOTBETCTB | CIEAYIOMINX
10, PEMOHT U | paboTy, YMEHUH: ue YMCHHUIA:
MOJICPHU3AIN | IPABIILHYIO o0ecreynBarh | CIEAYIONM | O0eCIIeYBAaTh
10 IKCILTyaTaluIo, OecriepeOoiiHy | X yMeHuii: | OecriepeboiiHy
HPHEPreTUYECK | PEMOHT U | 10 paborty, | obecrieunB | 10 pabory,
oro MOJICPHU3AITIIO NPaBWIBHYIO | aTh MIPABUIIbHY IO
00OpYZIOBaHUS | SHEPTETHYECKOTO | AKCIUTyaTanmu | Oecrepebo | SKCITyaTamu

000pyIOBaHUS 10, PEMOHT W | HHYIO 10, PEMOHT W

MOJIEpHH3AIM | paboTy, MOJICpPHU3AIN

10 NPaBUJIbHY | IO

DHEPIreTUIECK | IO DHEPreTUIECK

oro IKCIUTyaTall | Oro

000OpyZIOBaHU | HIO, o0opynoBaHus

A, PEMOHT WU CBoOoaHo

JlomyckaroTcs | MOAEpHH3a | OIIEpUpPYET

3HAYUTEIILHBIC | ITHFO npruoOpeTeHH

OIINOKH, SHEPreTUYe | bIMU

MIPOSIBIIIETCSL | CKOTO YMEHUSIMH,

HEIOCTaTOYHO | 000pysOBa | MPUMEHSET HX

CTh YMCHUH, | HUA. B CHUTyalUsx

1o pany | YMeHus MOBBIILICHHOM

MoKa3aTeiel, | OCBOCHBI, | CIIOXKHOCTH.

oOyyYaromuiic | HO

s. HCIIBITHIBACT | JIOIYCKAIOT

3HAYHUTEIBHBIC | CS

3aTPyJHCHUS | HE3HAYMTEI

npu bHBIC

OTICPHPOBAHU | OIIMOKH,

U YMEHHUSAMH | HETOYHOCT
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npu ux | U,
MepeHoce Ha | 3aTpyJIHEH
HOBBIC us npu
CUTYAIIHH. aHATNTHYC
CKHX
oTiepaIusx,
nepeHoce
YMEHHMM Ha
HOBBIC,
HeCTaHJapT
HBIC
CUTYAIIHH.
BJIA/IETh: OO6yuaronuiics He | OOyuaromuiic | OOyyaromu | OOyyaronuiic
METOTaMH BIAJCCT WIH B |5 BIIAJICET | MCs S B TIOJHOM
AKCIUTyaTaly | HEJJOCTATOYHOU METO/IaMH YaCTUYHO | o0ObeMe
, PEMOHTa WU | CTENEHH BIAJEET | OKCIUTyaTalluu | BIAJCET BIIAJICET
MOJICpHU3AIM | METOIaMHU , PEMOHTa H | METOJaMH | METOJaMHU
U IKCILTyaTaIllH, MOJICpHHU3AIIM | DKCIUTyaTall | SKCIUTyaTalluu
HPHEPreTUYECK | pEMOHTA u|u U, , pPEMOHTa H
oro MOJICpHU3AITUU HPHEPreTUYECK | pEMOHTa | | MOJIEpHU3AIIU
000pyZIOBaHUS | FHEPTETUYECKOTO | OTO MOJIepHU3a | U
o0opynoBaHus o0opy/noBaHU | IIUU ASHEPIreTUYECK
s B HEIOJIHOM | DHEPTeTHYE | OTO0
o0beMme, CKOT'O o0opynoBaHus
JIOMyCKaroTcs | obopyaoBa |, CBOOOJIHO
3HAUUTEIbHBIC | HUS, MIPUMEHSIET
OIINOKH, HaBBIKH MOJTyYCHHBIC
MPOSIBIISIETCS. | OCBOCHBI, | HABBIKU B
HEJIOCTaTOYHO | HO CUTYaIHIX
CTh BJIQJICHUS | IOMYCKAIOT | MOBBIIIICHHON
HaBBIKAMH TIO | CSI CJIOKHOCTH.
psy HE3HAUUTET
MoKaz3aTesiel, | bHbIC
OOyuaronuiic | ommoOKH,
s ICTIBITBIBAET | HETOYHOCT
3HAYNTEBHBIC | U,
3aTPyJAHCHHS | 3aTPYIHEH
pu us npu
NPUMEHEHUN | aHAIMTHYC
HaBBIKOB B | CKHX
HOBBIX oTieparusx,
CUTYaIHsIX. nepeHoce

YMEHUN Ha
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HOBBIEC,
HECTaHJIapT
HBIC
CUTYallWH.

OIIK-4
HOJTyYEHUS,

CcriocoOeH

JEMOHCTPUPOBATH
npeoOpa3zoBaHus,

TCIVIOTCXHNYCCKUX YCTAHOBKAX U CUCTCMAX

IMPUMCHCHHC
TPaHCIIOPTAa W  HCIIOJIB30BAHUA  TCIUIOTBI B

OCHOBHBIX

CII0CO00B

3HATh:
METO/IbI
oOecrieueHus
oecnepeOoiHO
17| paboTHI,
IIPaBUIIbHOU
IKCILTyaTaIuu
, PEMOHTa U
MOJICpHH3AITN
u
DHEPTreTUYECK
oro
o0opynoBaHus

OOGyuaronuics
JIEMOHCTPUPYET
MIOJIHOE
OTCYTCTBHUE  WJIU
HEJOCTATOYHOEC
COOTBETCTBUE

[ (914% 1011170
3HAHUM: METOMBI
obecrieueHus
oecniepeOoitHOM
paboTHI,
IIPAaBUJIBHOU
AKCILTyaTalluH,
peMOHTa u
MO/JICpHU3AIU T
AHEPreTUYECKOro
obopymoBaHUs

OOGyuaronuiic
s
JIEMOHCTPUPY
€T HEMNOJHOE
COOTBETCTBUE
(1 (14% 7011170
3HAHUM:
METOIbI
obecrieueHus
oecniepeOoitHO
171 paboTHI,
IIPAaBUJIBHOU
AKCIUTYaTaIuu
, PEMOHTa H
MO/JICpHU3ALN
u
AHEPreTUYECK
oro
obopymoBaHU
s.
JomyckaroTes
3HAYUTEIIbHBIC
OIITNOKHU,
MPOSIBIIACTCS
HEJI0CTaTOYHO
CTh  3HAHWH,
o pany
MoKa3aTesieh,
00y4JaroIIuiic
sl UCTIIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHHUS
npu
OTIEpUPOBAHU
U 3HAHUAMU

OOGyuaronu
ncs
JIEMOHCTPH
pyer
YaCTUYHOE
COOTBETCTB
ne
CJIe Ty FOTITH
X 3HAHWUH:
METObI
obecrieucH
ust
oecniepebo
WHOU
paboTHI,
MIPaBUJIBHO
51
IKCILTyaTaIl
uu,
pEMOHTa U
MOJICpHHU3a
105051
DHEpreTHYe
CKOT'O
obopynoBa
HHUS, HO
JIOITyCKArOT
cso
HE3HAYUTEI
BHBIC
OIITNOKH,
HETOYHOCT
I/IQ
3aTpyAHCH
ust npu

OOGyuaromuiic
s
JIEMOHCTPHUPYE
T MIOJTHOE
COOTBETCTBHE
CJIEYIOIINX
3HAHUU:
METO/IbI
obecrnieueHus
O0ecrniepeOoitHO
151 pabdoTHI,
IIPaBUJIBHOM
AKCIUTyaTaIuu
, PEMOHTa W
MOJIEpHHU3AITN
u
SHEPreTUYECK
oro
o6opymoBaHUs
, CBOOOIHO
omepupyer
npuoOpEeTEHH
BIMU
3HAHUSMH.
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npu UX | aHAJIUTUYE
MEepeHoce Ha | CKUX
HOBBIC orepanusx.
CUTYallUH.
yMeThb: OoOyuatomuiica He | O0yuatomuiic | OOy4varonu | O0yuaromuiic
ObecnieunBaTh | yMEET  WIU B |5 Hcs A
Oecriepe0oitHy | HEJOCTaTOYHOU JEMOHCTPUPY | AEMOHCTPHU | IEMOHCTPUPYE
10 paboTy, | CTETIEHH  yMEEeT | €T  HEMOJIHOE | pyeT T MOJIHOE
NpaBWIbHYIO | 00ecreunBaTh COOTBETCTBHE | YACTHYHOE | COOTBETCTBUE
IKCIUTyaTaly | 6ecriepeOoiiHyI0 | CACAYIOUIMX | COOTBETCTB | CIEAYIOLIUX
10, PEMOHT U | paboTy, YMEHUU: ue YMEHUU:
MOJIEpHHU3AIM | TPABHIBHYIO o0ecneunBaTh | CASAYIOUM | 0OecreynBaTh
10 AKCIUTyaTaluIo, OecniepeOoifHy | X yMeHHUi: | 6beciepeOoiHy
HPHEPreTUYECK | PEMOHT U | 10 paborty, | obecneunB | 10 pabory,
oro MOJICPHU3AITUIO MpaBWIbHYIO | aTh MPaBUJILHYIO
00OpyIOBaHUS | BHEPTETUYECKOr0 | AKCIUTyaTany | Oecnepebo | SKcITyaTanu
00opy10BaHUs 10, PEMOHT W | HHYIO 10, PEMOHT U
MOJIepHHU3alH | paboTy, MOJICpHU3AIU
10 MpaBUIbHY | IO
PHEPreTHYECK | IO HHEPreTHYECK
oro AKCILTyaTall | oro
000OpyZIOBaHU | HIO, o0opyoBaHus
A, PEMOHT U CBoOoaHo
JlomyckaroTes | MOJEpHU3a | ONIEpUPYET
3HAYUTENbHBIC | IIHIO pHOOpETEHH
OILIUOKH, DHEPTreTUYE | BIMH
MPOSIBIISIETCST | CKOTO YMEHUSMH,
HEJ0CTAaTOYHO | 000pyJl0Ba | MPUMEHSIET HX
CTh yMCHUH, | HUS. B CUTYyaIusix
1o pany | YMmenus TOBBIIICHHOW
noka3aTresiel, | OCBOEHbI, | CIOXHOCTH.
oOyyJaromuiic | HO
S UCTIBITBIBAET | OMYCKAIOT
3HAYUTETBHBIC | CSI
3aTpyJHEHUS | HE3HAYUTEN
pu BHBIC
OTIEPUPOBAHU | OIIHMOKH,
U YMCHHSIMH | HETOUHOCT
pu ux | o,
NepeHoce Ha | 3aTpyAHCH
HOBBIC us npu
CUTYaIIHH. aHATUTHYC
CKHX
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ornepanmsx,

MepeHoCce
YMEHHUM Ha
HOBEIC,
HECTaHIapT
HEIC
CUTYaIUHU.
BJAa/1€Th: Oo6yuaronuiics He | OOyuaromuiic | OOyyaromu | OGy4Jaronuiic
METOJaMH BIIQJICCT WM B |4 BIIQJICCT | HCS S B IIOJHOM
AKCIUTyaTally | HEJOCTATOYHOU METOJIaMH JacTUYHO | oObeMe
, PEMOHTa W | CTETICHH BIAJCET | SKCIUTyaTalliy | BIAJCET BIIaJICCT
MOJICpHU3AIN | METOAAMH , PEMOHTa H | METOAaMH | METOJaMH
u IKCILTyaTaIluH, MOJEPHHU3AIN | SKCIUTyaTall | SKCTUTyaTaIluu
DHEPTreTUYECK | PpEMOHTA u|lu 1H, , pEMOHTa W
oro MOJICPHHU3AINHT DHEPIreTUYECK | PEMOHTA | | MOJACPHHU3AIIM
000py/I0BaHUS | SHEPTETUIECKOTO | OTO MOJICpHHU3A | U
o0opymoBaHUs o0opy0oBaHU | ITUU DHEPIreTUYECK
s B HETIOJTHOM | DHEpPIreTHYE | Oro
o0Beme, CKOTO o0opyI0BaHUs
JIOIyCKaroTCs | o0opyaoBa |, CBOOOJTHO
3HAYMTENIbHBIC | HUA, MIPUMEHSIET
OIIMHOKH, HaBBIKU MOJTyYCHHBIC
MPOSIBISIETCS. | OCBOCHBI, | HABBIKU B
HEJIOCTATOYHO | HO CUTYaIHIX
CTh BIIQJICHHS | TOMYCKAIOT | MMOBBIIICHHON
HaBBIKAMH IIO | CSA CJII0’KHOCTH.
pany HE3HAYUTE
MoKaz3aTelsiel, | bHbIC
OOyuaronuiic | ommoOKH,
S UCTIBITBIBAET | HETOYHOCT
3HAYMTEIBHBIC | U,
3aTpyJHEHUs | 3aTpyJaHEH
pH us pH
MPUMCHEHUHU | aHAJIUTHYC
HAaBBIKOB B | CKUX
HOBBIX oTieparusx,
CUTYaIHsIX. nepeHoce
YMEHUN Ha
HOBEIC,
HeCTaHIapT
HBIC
CUTYaITUH.
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[[Ixanbl OlLIEHUBAHUS PE3YyJbTATOB MPOMEKYTOYHOM aTTECTAllMd M HUX
ONMCAaHUE:

dopMa NPOMeKYTOYHOM aTTeCTAIUN: IK3AMEH.

[IpomexxyTouHas arrectanus oO0ydaromuxcsi B (popme dK3aMeHa TIPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJTHEHHS BCEX BUIOB y4eOHOUH pabOTHI, MPETyCMOTPEHHBIX
y4eOHBIM IIJITAHOM TI0 JAaHHOW JUCIHMIUIMHE (MOIYJIIO), MPU 3TOM YUHTHIBAFOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH B TeueHue cemecTtpa. OleHka
CTENICHU JIOCTHXKEHHSI O0y4YaloIIMMHUCS IUIAHUPYEMBIX pe3yJbTaTOB OOyYEHHUS IO
JTUCHUIUIMHE (MOYJII0) TPOBOJAUTCS TMpernojaBareiieM, BEAYIIUM 3aHSITHS 10
TUCHUIUIMHE  (MOAYJIO)  METOJIOM  3KCHepTHoM  omeHku. [lo  wToram
MPOMEKYTOUHOM aTTecTalluy MO JAUCIUIUIMHE (MOMIYJI0) BBICTABJISETCS OICHKA
«OTJIMYHOY, «XOPOILIOY, «YIOBICTBOPUTEIHLHO» WU «HEYOBICTBOPUTEIHHOY.

K mnpomexyToyHoW  aTTecTald  JOMYCKAIOTCS  TOJBKO  CTYACHTHI,
BBITIOJTHUBIIIME BCE BHUJBl Y4eOHOU paboOThl, NPEAYCMOTPEHHbIE pabouei
nporpaMmoil mo aucuMiuiiHe «Mcmoib30BaHUEe BTOPUYHBIX HEPrOpecypcoB B
MPOMBINUICHHOCTH» (MPOIUIM MPOMEXKYTOUHBIM KOHTPOJIb, BBIMIOJHWIA BECh
o0beM 3aJaHUil Ha CEMHHAPCKUX 3aHITUAX, BBICTYNWIM C JOKJIAg0M Ha
CEMUHAPCKOM 3aHSITUH)

Ixana oneHNBaHUA Onucanue

Brinonxens! BCE BUJIBI y4eOHOM paboTHI,
MPEAyCMOTPEHHBIE ~ y4eOHBIM  MuIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE 3HAHUM, YMEHWH,
HaBBIKOB TMPUBEJAECHHBIM B TaOJUIaX MOKa3aTeseH,
OTsTiHo omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/I;IMHV,
HaBBbIKAMH, MIPUMEHSAECT MX B CUTYalMSX IMOBBIIICHHOMN
cnoxkHoctd. [lpm 3TOM MOryT OBITH JIONYIICHBI
HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS
NPy AHAIMTUYECKUX ONEpalMsaxX, MEPEeHOCEe 3HAHUM M

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallNH.

CryneHT  moOKa3blBaeT  JOCTAaTOYHBIM  YPOBEHb
TEOPETUUECKUX U TMPAKTHUYECKUX 3HAHWM, CBOOOJHO
X OmepupyeT KaTEeropuallbHbIM  amnmapaToM. YMeer

OPOTTO aHaJIU3UpOBaTh  NPAKTUUYECKHWE  CUTyallMH,  HO
JIOMYCKAeT HEKOTOpbIe MOrpeHOCTH. OTBET MOCTPOEH

JIOTUYHO, MaTCpHall U3J1IaracTCsa rpaMOTHO.

CTyIeHT MoKa3bIBaeT 3HAHUE OCHOBHOTO JICKIIHOHHOTO
VY I0BNETBOPUTENBHO | M MPAKTUYECKOro MaTepuana. B oTBere He Bcerna
MPUCYTCTBYET JIOTHKA W3JI0KEHHUS. CryneHt
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HUCIIBITBIBACT 3aTpYAHCHUA Ipu IIPUBCACHUU
IMPAKTHYCCKUX ITPUMCPOB.

He Bemonnen ojauH win 0Oojee BHIOB y4eOHOM
paboThl, TMPETYCMOTPEHHBIX  YYCOHBIM  TIJIAHOM.
CTyeHT JEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUM, YMEHUN, HABBIKOB NMPUBEIACHHBIM B TaOJMIIAX
rokaszaresyied, JOMYyCKalTCs 3HAYMTEIIbHBIC OIINOKH,
HeynoBneTBopuTebHO . N

MIPOSIBIIICTCS] OTCYTCTBUE 3HAHUMN, YMEHUM, HABBIKOB 110
pany ToKa3aTee, CTYJCHT HCIIBITBIBACT
3HAUUTENIbHBIE 3aTPYAHEHUS TMPU  ONEPUPOBAHUU
3HAHUSAMHU U YMEHHUSIMU TPU UX TIEPEHOCE Ha HOBBIC

CUTyaluu.

@DOHJIbI OLIEHOYHBIX CPEACTB MPEJCTABICHB B MPHIOKEHUSX K padbouei
IpOTrpaMMe.

7. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE O0ecnevyeHne U CIUIIUHBI

a) OCHOBHAs JTUTEpaTypa:

['puropseB b.A., TemomaccooOMeH: y4eOHUK I BY30B [DIIEKTPOHHBIM
pecypc]: yueb. / I'puropeeB b.A., [IBeTkoB ®.D.. — DnekTpoH. n1aH. — Mocksa:
Wz narensckuit njom MOU, 2011. — 562 c.

Koznor B.I'. TemmomaccooOMmeH [DIeKTpOoHHBIM pecypc]: yded.-MeTon.
nocobue — DnekTpoH. naH. — Mocksa: TYCVYP, 2012. — 15 c.

[[BetkoB O.b. TepMmomuHamuku u Teronepenaadya: MeTona. ykazaHusi K
KOHTPOJIBHBIM paboTaMm [JIsi CTYJIEHTOB. [DJEKTpOHHBIN pecypc]: ydeb.-MeToj.
nocobue / O.b. IIBetkoB, FO.A. JlanteB. — OnexktpoH. aaH. — CII6.: HUY
NTMO, 2008. — 52 c.

[Ipumepbl 1 3aauu N0 TEMJIOMACCOOOMeHY [DJIEKTPOHHBIA pecypc]: yueo.
nocobue / B.C. JlorunoB [u ap.]. — DnekrpoH. nan. — Caunkrt-IletepOypr: Jlansb,
2017. — 256 c.

Tapanosa JI.B. TernmooOMeHHbI€ amnmapaThl U METOJBI UX pacyeTa: yueOHoe
nocobue [IeKTpoHHbBIN pecypc]: yued. mocodue — DNeKTpoH. JaH. — TroMeHb:
TromM[HI'Y, 2009. — 152 c.

0) momoTHUTENbHAS JIUTEpaTypa:

baknanoa B.I'. TemmooOMeHHble ammapatbl HU3KOTEMIIEPATyPHBIX
YCTAaHOBOK M CHUCTEM TepMocTaTupoBanus. Yacte 1. «Ammapatel TpyO4aToro u
MJIACTUHYATO- PEOPUCTOrO TUIIOBY» [IIEKTPOHHBIN pecypc]: yuebd. mocobue / B.T.
bakmanoBa, FO.A. IlleBuu. — OnektpoH. gaH. — MockBa: MI'TY um. H.D.
baymana, 2011. — 68 c.
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[BetkoB O.b. PacyeT TroOpU30HTAIBLHOTO KOXYXOTPYOHOTO HCHAPHUTEINS
XOJIOUIBHON ycTaHOBKHU [DnexTponHblid pecypc] / O.b. Lsetkos, I0.A. Jlanres,
I".JI. IlarakoB. — OnektpoH. man. — Cankt-IletepOypr: HUY UTMO, 2008. —
31c.

®enopos K.M. Ilponeccsl u anmaparsl NUIIEBBIX NPOU3BOACTB. KypcoBoe
npoektupoBanue. Y. 2. BeimapHbie yCTaHOBKM [DJIEKTPOHHBIA pecypc| : yueO.-
metoa. mocodue / K.M. ®@enopos, 10.H. I'ynseBa. — DOnexrpon. nman. — CaHKT-
[Terepoypr: HUY UTMO, 2014. — 40 c.

Jlumua A.T'. DHeprocOepekeHre B CYyIIMIbHBIX YCTAHOBKAaX [DIEKTPOHHBIN
pecypc]: yaeb. mocobue — DnektpoH. nad. — MBanoso: UT'XTVY, 2012. — 48 c.

[IlutoB C.B., Camapuna HO.P., Kpacnomeékosa T.A., Ilapamze P.JI.,
Kanmycruna H.A. OOocHOBaHHE  KOHCTPYKTUBHO-PEKHUMHBIX  IapaMeTpOB
uHppakpacHOH  CyIIMJIBHOM  YCTaHOBKHU.  JlaJbHEBOCTOUHBIM  arpapHbId
BeCcTHHK, 2016. No4

Pacuer pekynepaTMBHOro NapOXUIAKOCTHOTO TEIUIOOOMEHHOrO ammnapara
[DnexkTpoHHBIN pecypc]: MeToA. yka3. — OnekTpoH. gaH. — Caunkrt-IletepOypr:
CIIoIJITY, 2016. — 48 c.

IIporpamMmMHoe o0ecriedyeHUe U HHTEPHET-PeCyPChl:

[TporpamMmmMHOe obecriedyeHre He TPEyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOAMYECKHE MaTepuajigbl B
AJIEKTPOHHOM BHJIe, TpejacTaBieHHble Ha caite (http://lib.mami.ru/ebooks/ B
pasznene «bubnuorekay.

BapuaHTbl KOHTPOIBHBIX 3aJJaHUM IO TUCIUILIMHE TIPE/ICTABIICHBI HA CalTax:

http://i-exam.ru, http:// fepo.ru.

[Tonesnsie  y4yeOHO-MeTONMYECKHE U  HMH(DOpPMAIMOHHBIE  MaTepHUabl
IIPEACTABIICHbl Ha CaMTax:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pag
e=3;

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika.

8. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTIIUHBI

AyIuTopuM IJis MPOBECHUS 3aHATHI JIEKIIMOHHOTO U CEMUHAPCKOTO THIIA,
MPaKTUYECKUX 3aHATUN, caMocToATeNnbHON paboTel. AB2402, AB2403, AB2414.
115280 r. Mocksa, yi. ABTo3aBojickasi, 1. 16. KommiekTsl mebenu 11t yaeOHOTO
npoiiecca.

AB2404. 115280 r. Mocksa, yn. ABro3aBojckas, 1. 16. Komrmiektsl Mebenu

U1t yaeOHoro nporiecca. [Ipoekrop, nuarepaktuBHas gocka, [TK.

AB2406. 115280 r. MockBa, yi1. ABTo3aBojckas, A. 16. KoMriekTsl mebenu
J1s1 yaeOHOro mporiecca.

Mapxkepnas gocka. HoytOyk.

JlaGopaTopHbI€ YCTAaHOBKH:
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- «Ompenenenne ko3(pduumeHTa TEMIO0TAAYH METOJOM PETYJISPHOTO
peXUMay;

- «Onpenenenne kodpuIIMeHTa TEIJIO0TAaYN MPU MY3bIPHKOBOM KUIICHUH
KUJKOCTU Ha [IUITUHAPEY;

- «Onpenenenne ko3 uIMeHTa TEIONPOBOIHOCTH TBEPABIX TEA METOIOM
IIMHAPUYECKOTO CIIOSD).

JIaboparopHast ycraHoBka («Valtec») «Mogenb cUCTEMBI OTOIJIEHUS U
TETUIOCHA0KEHUS! HHIUBUIYAILHOTO KHUJIOTO JJIOMay.

DJIeMEHTHI TeIIOIHEPTeTUIECKOTO 000PYIOBAHUS U CUCTEM.

AB2415. 115280 r. Mocksa, yn. ABro3aBoackas, 1. 16. Kommiekrsl Mebenu
J1s1 yaeOHOro mpolecca.

JlaGopaTtopHbI€ YCTAaHOBKH:

- «Onpeaenenue ko3PphuiiieHTa TEMIEPATYPONPOBOIHOCTU CTAIM METO0M
PETYJISIPHOTO PEKUMaY;

- «Ompenenenne kodpduimeHTa TeIionepeaayd Mpu  BBIHYXKIECHHOM
TEUEHUU KUJIKOCTU B TpyOe (TpyOa B TpyOE)»

9. MeToau4ecKHe peKOMEHAALUHU /15l CAMOCTOSITEIbHON PadoThI CTYICHTOB

1. Maprommn JILA., CennukoBa O.b., CasenbeB HM.JI. Meroauueckue
PEeKOMEHJIallMi  TI0  OpraHU3alli  CaMOCTOSITENIbHOW  pabOThl  CTYJ/IECHTOB.
Hanpasnenne mnoaroroBku: 13.03.03 «DHepreTuyeckoe MalIMHOCTPOCHUEY,
npo@uiib «ABTOMaTU3UPOBAHHBIE SHEPreTUYECKHE yCTaHOBKW». — M.: U3a-Bo
MockoBcKoOro noiaurexa, - 46 c.

10. MeToanyeckue peKOMEHIALMHU ISl IPENnoAaBaTeIs

[IpenonaBanne aAucuUIUIMHBL  «OCHOBBI MPOCKTUPOBAHUS U  pacyeTa
armapaToB JHEPreTHKW» HMMEET CBOEW IEIbI0 O3HAKOMHUTH CTYJIEHTOB C
JOCTUKEHUSIMU B OOJIACTU MPUKJIATHON SHEPreTUKH, JNOOUTHCS YSCHEHUS HUMHU
OCHOBHBIX MpaBUII pacuera, MPOEKTUPOBAHUS u AKCIUTyaTalu
TEIJIOMAacCOOOMEHHBIX alapaToB B TEIUIOPHEPIETUKE, MOPSAKAa UX MPUMEHEHHUS,
MPUBUTHh UM MPAKTUYECKUE HABBIKM MCIOJIb30BAHUS 3TUX 3HAHUN K KOHKPETHBIM
JKU3HEHHBIM CUTYAIUsM.

[IpenogaBanue qucuMIIMHbBL ocyecTBisiercs B coorBerctBun ¢ ®I'OC BO.

L]envro METOTMYECKUX PEKOMEHIAIUI SBJISETCS TOBBIICHUE (P PEKTUBHOCTH
TEOPETUUYCCKUX M TMPAKTUYECKUX 3aHATHH BCIEICTBHE Oojiee UYETKOH HX
OpraHu3alyy MPENnoIaBaTelIeM, CO3IaHUs LEJIEBbIX YCTAHOBOK IO KaXI0M TEME,
CUCTEMATH3allMi MaTeprualia 10 KypCy, B3aHUMOCBSI3M TEM Kypca, ITOJIHOTO
MaTepHUaIbHOTO0 M METOJIMYECKOTO 0OecreueHrns 00pa30BaTeIbHOTO IIporiecca.

Cpeocmea obecneueHust 0C80eHUsT OUCYUNTIUHDBL
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[Ipu wu3ydeHUM JUCHUIUIMHBI PEKOMEHAYETCS HCIOJIb30BaTh CIEAYIOIIUE
CpelcTBa:

— PEKOMEHIyEMYI0 OCHOBHYIO U JOTIOJHUTENBHYIO JINTEPATYPY;

— METOAUYECKUE YKA3aHUS U OCOOUS;

— KOHTPOJIbHBIE 33JIaHUA JUISl 3aKPEIJIEHUS] TEOPETUYECKOI0 MaTepuaa;

— DJICKTPOHHBIE Bepcuu (eepaIbHBIX 3aKOHOB, YU€OHUKOB U METOJUICCKUAX
yKa3aHUW IS BBIMIOJTHEHUS TMPAKTHUECKUX padOT M CaMOCTOSTEIHLHOW pabOTHI
OakaiaBpoB.

Memoouueckue pekomeroayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIJisi MakCMMalbHOTO YCBOCHHS JMCIMIUIMHBI PEKOMEHAYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH O00CYKICHUS.

B kauecTBe METOOUKM TPOBEICHUS MPAKTUUECKUX 3aHATUA MOXKHO
PEIOKUTD

1. Cemunap — 0OCYXKJIEHHE CYIIECTBYIOIIUX TOUEK 3PEHHUS HA MPOOJIEMYy U
MyTH €€ PEIICHUS.

2. Temarudeckue AOKIaAbl, TO3BOJSIONIME BbIpA0ATHIBATH HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JIns MakCUMaJIbHOTO YCBOCHMS JUCHUUIUIMHBI PEKOMEHIYETCSl MPOBEICHUE
MMCBMEHHOIO Ompoca (TecTHpOBaHWE) OakajgaBpOB MO MaTepuanaM JEKUHA u
npaktuyeckux padot. [Tonbopka BompocoB sl TECTUPOBAHMS OCYLIECTBIISETCS Ha
OCHOBE H3YYEHHOIO TEOPETHYECKOr0 Marepuana. Takod NOAXOJ] IO3BOJISAET
MOBBICUTh MOTHBAIMIO 0OakajaBpOB TMpPU KOHCIEKTUPOBAHUU JIEKIIMOHHOTO
Marepuana.

JInsi OCBOEHMSI HABBIKOB MOHWCKOBOM M HCCIIEIOBATENBCKOW ACATEIbHOCTU
OakajaBp MUIIET KOHTPOJIbHYIO pabOTy WM pedepar o BeIOpaHHOM (CBOOOIHOI)
TEME.

Jlexyuu poOBOASITCS B OCHOBHOM MOCPEACTBOM METO]Ia YCTHOTO U3JI0KEHUS C
AJIEeMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

CemuHnapckue  3aHAmus MOTYT HUMETb pa3Hble  QopMmbl  (pabota ¢
HCCIIEIOBATENIbCKON JINTEPATypOid, aHAIU3 JAaHHBIX HOPMATHUBHOW M CIPABOYHOU
JUTEPATYpPhl, CIYyIIAaHWE [OKJIAJOB W Jp.), BbIOMpaeMble MpernoaaBaTeiIeM B
3aBUCUMOCTH OT UHTEPECOB 0aKaJIaBpOB U KOHKPETHON TEMBI.

CamocmosamenvHas padoma 0OakalaBpoOB BKIOUAET B C€e0s DJIEMEHTHI
pedepupoBaHysl U KOHCIIEKTUPOBAHUSI HAYyUHO-UCCIIENOBATEILCKON JTUTEPATYPHI,
MOATOTOBKM ¥ HAMHMCAHUS HAYYHBIX TEKCTOB, OTPA0OTKY HAaBBIKOB YCTHBIX
MyOJUYHBIX BBICTYTIJICHUH.

[IpoBepka KauecTBa YyCBOEHUS 3HAHUN B TEUEHUE CEMECTPA OCYLIECTBIIAECTCS
B YCTHOU (opme, myTeM OOCYKIeHUs TpoOJeM, BHIBOJUMBIX Ha CEMHHApax H
MMCbMEHHOM, ITyTEM BBITIOJHEHUs O0aKaTaBpaMu pa3HbIX MO (OPME U COMIEPKAHUIO
paboT W 3aJaHul, CBS3aHHBIX C MPAKTHYECKHUM OCBOCHHEM COJAEpKAHUS
JUCUMIUIMHBL.  bakajmaBpbl  JIEMOHCTPUPYIOT B XOJIe IIPOBEPKU yMEHUE
aHaJM3UPOBATh 3HAUMMOCTh U BBISIBJISITH CHIEU(PUKY pa3IMUHBIX TPOOJIEeM U TEM B
paMKax M3ydyaeMoW TUCIMIUIMHBI U €€ KOMIIOHEHTOB, 3HAHUE HAYYHOU U yueOHO-
METOAMYECKON JuTepaTyphl. Tekyiias nmpoBepka 3HAHUM W yMEHUN OakanaBpoOB
TaK)Ke OCYILECTBIIICTCA Yepe3 MPOBEICHUE Psifa MPOMEXYTOUHBIX TECTUPOBAHUM.
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Hrorosas arrecranus 10 AUCUUIUIMHE IIPEAIIOIAraeT yCTHBINA 3a4€T WIM DK3aMEH,
Ha KOTOPBIX MPOBEPSAETCS YCBOEHHWE MaTepHaia, YCBOCHHE Oa30BbIX MOHSITUN

TUACIUATUINHEL.

[Iporpamma coctaBiieHa B cooTBercTBUU ¢ TpeboBanusimu OI'OC BO c
yueroM pexkoMeHgauui [IpOOIl BO no nampanenuto noarotoBku 13.03.03
«JHepreTuYecKoe  MAaIIMHOCTPOEHUE»,  MNpodmib  «ABTOMAaTU3UPOBAHHBIC

9HCPIreTUICCKNUEC YCTAHOBKM

ABTOPBI
Cr. IIPETOIaBATEIb Kadeapbl «IIpompblnieHHas
JloneHt Kadeapsl «IIpomslimneHHas

K.T.H., JOIICHT

[Iporpamma  oOcykJeHa  Ha  3acelaHuu  Kadeapsl
temnosHepreTukay. [Iporokon ot 30 aBrycra 2021 r. Ne 1

CornacoBaHo:

3aBenyrommii kadeapoun
«IIpoMBIIITIEHHAS TEMIOIHEPTETUKA
K.T.H., IOLICHT

PykoBoautens OOIT

TETJTIOPHEPTCTHUKA»
N.J1. CaBenbeB

TEIJIO3HEPreTHKA
JILA. Maprommn

«IIpombineHHas

JLLA. Mapromnn

N.J1. CaBenbeB
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CTpykTypa U coaep:KaHue TUCHHUIINHBI
«OCHOBBI NPOEKTUPOBAHNS U pacyeTa annapaToB YHEPreTHKID)
M0 HANIPABJIEHUIO MOATOTOBKH

13.03.03 «dHepreruvyeckoe MAIIUHOCTPOCHH E»

(0akanasp)

[Tpunoxenue 1

Buns! yueGHOM paboThI, BKIIIOUYast

= = & Buapl camocTosTensHO# paboThI DopMBbI
3 S CaMOCTOSITENbHYI0 paboTy
Paznen 2 = 3 CTYJICHTOB aTTecTaluu
() CTYJICHTOB, U TPYJIO€MKOCTbh B Hacax
(5] m QE) ki
O
M | I/C | Jla6 | CPC | KCP | K.P. | KII. | PT'P | Ped. | Kip 2 3
YeTBEPTHIM ceMecTp
Jlexknus. TexHoJIorn4eckoe NPOEKTHPOBAHHE
2
Tema 1 | PHEPreTH4ecKuX 00bEKTOB 4 1 ]
CeMuHapcKoe 3aHsTHE 4
Jlekuusa. TermioreHepupymooimmue YCTAHOBKH CHCTEM 1
Tema 2 | TemiocHa0keHUs 4 2 10
CeMHHApCKOE 3aHITHE 4 +
Jlekuus. TypOuMHHBIC DHepreTu4ecKne yCTaHOBKH 2
y y
Tema 3 4 3 10
CeMHHApCKOE 3aHITHE 4 +
Jlexkuus. HarnerareabHbIe MAIIHHBI
2
Tema 4 | TeNI03IHePreTH4ECKNX YCTAHOBOK H CHCTEM 4 4 10
CeMHHApCKOE 3aHITHE 2 +
Jlexkuus. TenoBbie HACOCHI 2
Tema 5 | JlaGopaTopHble pabOThI 4 5 4 10
CeMHHApCKOE 3aHITHE 2
Jleknus. O0masi XapaKTepHCTHKA NPOMBIIIJICHHBIX )
norpeduTeseil TeNJ0IHEPreTHIECKUX PecCypcoB
Tema 6 | j1a60patoprsre paoTer 4 6 8 10
Cemunapckoe 3aHsTHE 4 +
Tema 7 | Jlekuusi. CMecuTebHbIE TEMVIO00MEHHbIE aNNAPAThI 4 6 1 8
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JlabopartopHsie paboThI

CeMI/IHapCKOG 3aHATUC

Tema 8

Jlekuus. HUcnapuresnbHble, onpecHHUTEbHbIE,
BbINIAPHbIE, KPUCTANJIH3ALMOHHBIE, MEepPEeroHHble M
PeKTH(PHUKANMOHHBIE YCTAHOBKH

JlabopaTopubie pabOTHI

CeMI/IHapCKOG 3aHATUC

Tema 9

Jleknusi. CymujibHble YCTAHOBKH

JlabopaTopubie pabOTHI

CeMuHapCKoOE 3aHITHE

Tema
10

Jlekuusi. Oco0eHHOCTH NPOEKTHPOBAHHSA O0BEKTOB
B0300HOBJIsIEMOI1 YJHEPreTUKHU

JlabopaTopHbie paboTHI

CeMuHapCKOE 3aHITHE

Htorosoe TCCTUPOBAHHUC

dopma aTTecTAUMU

Bcero yacos no gjucuunJinHe B YE€TBEPTOM CEMECTpE

180

18

36

36

920
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHVE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHH HOJII/ITEXHICI‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

Hanpasnenue noaroroBku: 13.03.03 «DHepretnueckoe MalilmHOCTPOEHUE
OII (mpoduib): «ABTOMATH3UPOBAHHBIC YPHEPTETUICCKUE YCTAHOBKIY
®opma 00ydeHUs: OUHAs

Kadenpa: «IIpombiiiieHHas! TEMI0IHEPTETUKAY

®OH/J OHEHOYHBIX CPEACTB
o IMCHUITJIMHE

«OCHOBBI NPOEKTUPOBAHNS M PacyeTa anmnaparoB JHEPreTUKH

MockBa
2020



IHacnopt ¢oHIa O1LIEHOYHBIX CPEJICTB

Tadmuma 1
K IPWIOKEHHUIO 2

OcHOBBI IMPOCKTHPOBAHUS U PACUCTA alllIAPATOB JHEPIrC¢TUKH

®I'OC BO 13.03.03 «Heprernyeckoe MAaIMHOCTPOCHUE»

HMCCICIO0BaHUA

KOMIIETEHIIUN T ®opma .
Iepeyenn KOMIOHEHTOB €XHOJIOT U OIEHOMHOTO Crenenn ypoBHeii 0CBOEHHS!
MHIEKC OOPMYJIINPOBKA (popmupoBanus KOMIIeTeHIIH i
cpeacTBa
OIIK-2 CrocobeH pa3pabateiBaTh  [3HATh: MeToAWKH mpoBencHusJleknusa-6ecena |(CobecenmoBanne |ba3oBblii  YpOBEHB:  CIIOCOOCH

QITOPUTMBI U KOMIIBIOTEPHBIE [TEOPETHUYECKOTO uCPC OT3bIB- KOHCTPYUPOBATh

MIPOTPaMMBI, IPUTOJIHBIE A1 PKCIEPUMEHTATHHOTO XapaKTEPUCTHKAa [@BTOMATHU3UPOBAHHBIE

MPAKTUYECKOTO MPUMEHEHHUS  [CCIIE0BaHUs DHEPreTHUECKUe  YCTAaHOBKUM B
YmerTh: MIPUMEHSTh CTAaHJAPTHBIX MPOU3BOJICTBEHHBIX
COOTBETCTBYIOIIUN bu3nKo- CUTYalUsX.
MaTeMaTUYECKUI amnmnapar, METO/Ibl [ToBBIICHHBIA YPOBEHB: CIIOCOOCH
aHaIM3a u MOJICTTUPOBAHHS, KOHCTPYUPOBATh
TEOPETUYECKOIO u ABTOMATU3UPOBAHHBIE
AKCIIEPUMEHTAIBHOTO DHEPreTUYECKHE  YCTAaHOBKHM B
MCCIIEIOBAHMUS HeCTaHaPTHBIX
Biajerb: HaBBIKAMU TPOBENICHUS] MIPOU3BOJCTBEHHBIX CUTyallUiX C
TEOPETUYECKOTO u WX TTOCJIEYIOIINM aHAIU30M
AKCIIEPUMEHTAIBHOTO




OIIK-4

CIOCOOEH JEMOHCTPUPOBATH
HpUMEHEHHE OCHOBHBIX CIIOCOO0B
HOJTy4YeHUs, IpeoOpa3oBaHus,
TPAHCIOPTA U UCIIOIb30BAHUS
TCIIJIOTHI B TCINIOTCXHUYCCKUX
YCTaHOBKAaX U CHCTEMax

3HaTh: (haKTOPHI, BIUAIOLINE HA
CaMOOpraHU3aluIo U
camMoo0Opa3zoBaHue B 00IacTH
pohecCuoHaNbHOM NeSTebHOCTH.
YMerTh: IUIaHUPOBATh U
OCYIIECTBIISITH CBOIO JIEATEILHOCTD
C Y4E€TOM PEe3yJIbTaTOB aHAIN3A,
OLICHUBATh U MIPOTHO3UPOBATH
[MOCJIEACTBHS CBOEH COLMAIIBHON U
npoheccCuoHaNbHOM NeSTENbHOCTH.
Baaners: dopmamm u Meromamu
CaMOOOYYECHHS U CAMOKOHTPOJIS.

Jlexnusa-0Oecena
CPC

CobecenmoBaHue.
OT3BIB-
XapaKTepPUCTHKA.

OTyeTHBIC
MaTepuabl 110
MpaKTHKE.

bazoBelii  ypoBeHb:  crocoOeH|
obecrieunBaTh pa3paboTKy|
MEPONPUATHN 10|
COBEPILICHCTBOBAHUIO TEXHOJIOTUH
MPOM3BOJICTBA B  CTaHJAPTHBHIX

MPOU3BOJICTBEHHBIX CHUTYAIHIX
[ToBbIIEHHBI YPOBEHB: CHOCOOEH]
obecrieunBaTh pa3paboTKy|
MEPONPUATHI 10|
COBEPILICHCTBOBAHUIO TEXHOJIOTUH
MPOM3BOJICTBA B HECTaHJIAPTHBIX|
[POU3BOJICTBEHHBIX CHTYallUsAX C
MX TTOCTICTYFOIIUM aHATH30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WV HHbIE MATEPUAJIbI, HEOOXOAUMbIE JIJIf
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHUsI 00pPa30BaTe/IbHOI MPOrPaMMbI B pAMKAaX Y4eOHOH THCHHUIINHBI

HepequL NMPaAKTHYICCKUX paﬁoT o IMCIOMIIJIMHE

1. Uzyuenne mporpamm ABTOKAJ], KOCMOC, SWET, 3D studio Max.

2. Pa3pabotka pabdoumx ueprexeit B cucreMe ABTOKAJ], KOMIIAC, B
T.4.:

- BHEIITHETO YHEPrOCHAOKEHUS;

- DJIEKTPUYECKOTO OCBELICHUS;

- 3JIEKTPONPUBOJIOB;

- 3JIEKTPOTEPMHUYECKUX YCTAHOBOK;

- T€IINOCUCTEM;

- BETPOT€HEPATOPHON YCTaHOBKH;

- OMOra30BOM YCTAaHOBKH;

- KOTEJILHOM Ha OMOTOIJINBE;

- TEIUIOBOTO HACOCa;

- pacnupeeuTeNbHbIX YCTPOUCTB U KaHAJIU3AlUU SHEPTUH;

- CpEeICTB yueTa sHepruu u aproMmaruzanuu yuera (ACKYD).

3. PacyeT nmapamMeTpoB U MPOCKTUPOBAHUE OOBEKTOB TEIIIOIHEPIETUKH.

4. Pacuet o0opynoBaHus cuctem ropsiuero BojgocHadxkenus (I'BC).

5. PacueT 000py10BaHMsI CUCTEM BEHTHIISIUU.

6. Pacuet anmapatoB cuctem XBC.



[Tpunoxenue 4

IIpuMepsl 3a1a4 I CEMUHAPCKUX 3aHATHI

3agaua 1: O60CcHOBATh MapaMeTphl IPEIOIIETO Mapa, ONMPEAEIUTh €r0 PacXo/]
U TMOBEPXHOCTh TEIIONEpeayl MOJIOTPEBATENsA, B KOTOPOM S5 KI/C KHUIAKOCTH C
termoeMkocTeio 2,4 kJDx/(kr-°C) HarpeBaercs oT Temmepatypel 20 °C go
temnepatypsl 130 °C. Kosdpumuent ternonepenaun pasen 500 Br/(m?-°C).

3agava 2: MOXXHO M OXJIAJUTHh B IMIPOTUBOTOYHOM TEIUIOOOMEHHHKE 2 KI/C
MPOAYKTa, MMECIOMIETO CPEIHIOI YAeabHYI0 TemroeMkocTh 2,0 x/[x/(kr-°C) ¢
temmeparypsl 120 °C no temmeparypsl 40 °C, ecad BoAa BXOJIWUT C HaydallbHOM
temmneparypoit 20 °C, pacxon ee coctaBiaser 0,3 kr/c? Jlo xakoil mpenelbHON
TeMIEpaTypbl MOKHO OXJIQAUTh MPOIYKT MPHU 3aJlaHHBIX pacxXxojax U IUIOIIA]u
MOBEPXHOCTH TEIUIOOOMEHA CTPEMAIIUNCA K OECKOHEUHOCTH?

3agauya 3: Ilo fAaHHBIM TEIUIOTEXHUYECKUX HCIBITAHUN JKUJIKOCTh B
KojudecTBe 3,5 Kr/c momorpeBaercs B TemiooOMeHHuke ot 60 °C mo 130 °C.
Temnoemkocts xuaAKOCTH 3,2 kJx/(kr:°C). JlaBieHune cyxoro HachIIEHHOTO Mapa
0,6 MIla, pacxox 0,5 kr/c. Onpenenuth KOI(PGUIMEHT COXpaHEHUS Telia U
JNEUCTBUTENBHBIN KOA(PGUIIMEHT Terionepeadl, €Cld IUIOMaab MOBEPXHOCTH
Tertonepeaayn anmapara 20 m2.

3agaua 4: /laBneHue B KOpHycax TPEXKOPMYCHOM BBIMAPHOM YCTAHOBKH —
0,33; 0,2; 0,02 MIla. HagansHas TemmepaTrypa pactBopa 80 °C, pacxoxa 10 1/4ac,
teroeMkocTh 2,4 kJDk/(kr-°C). OmnpenenuTs pacxoibl JKCTpamapa st
MOJOTPEBATENIEH UCXOHOTO PacTBOpA.

3amaya S: OnpengenuTe KOJWYECTBO BBITAPUBAEMOM BOABI IO KOpPILycam
TPEXKOPIYCHOM BHIMIAPHON yCTAHOBKH, €CJIIM PAcXo]l UCXOAHOTO pacTBopa 4 Kr/c,
koHneHTparuss 10 macc. %. Koneunas konmnenrpamms 25 macc. %. Ot6op
sKcTpanapa u3 nepsoro kopmyca 0,4 xr/c, u3 Broporo - 0,6 kr/c.

3apaua 6: OnpenenuTh pacxoj IMapa B KUMATWIBHUKE PEKTH(PUKAIMOHHON
KOJIOHHBI aTMOC(HEPHOTO THUTIA JIJISl pa3fieieHus 3 Kr/c cMecu OEH30JI-TOIYO0, €ClIn
KOHIIeHTparus OeHzona B nmutanuu 30 macc. %, B pektudukare 96 macc. %, B
kyooBoi xkuakoctu 1 wmacc. %. Temmoemkocte Tomyona 2,0 xJ[x/(kr-°C),
temneparypa kunenus 110 °C. [JaBnenue rperomero mapa 0,4 Mlla. Opaunara
MOJIFOCA UCUEPIIBIBAIOIICH YaCTH KOJIOHHBI Ha TEIJIOBOM JAMarpaMMe COCTaBIISET -
40 xJx/kr.

3agaya 7: Onpenenuth pacxo] OXJIAKIAWOMIEH BOAbI M IMOBEPXHOCTh
Terionepeaayn aeduermaTopa peKTU(UKAIMOHHON KOJIOHHBI JJis pasjaesieHus 4
KI/C CMECH JTWJIOBBIA CIHUPT-BOJIA, €CIM KOHIEHTpAlUsl COUpTa B MUTaHUU 15
Macc. %, B pektudukare 96 macc. %, B kyooBoii xxuakoctu 0,5 macc. %, yaenbHas
terora ucnapenus 800 k/[x/kr, Temneparypa kunenus 78 °C. OpaunHara mostoca
YKPEIUISIoNed YacTh KOJOHHBI Ha TeruioBod amarpamme 3360  kJK/KT.
Koadduuuent remnonepenaun B nedaermarope 600 Br/(m?-°C).

3apaua 8: OnpenenuTh pa3Mepbl MPOTUBOTOYHON OapabaHHOW CYIIWUIIKU, B
KOTOpO# 2 Kr/c maTepuaina MOJACYIIUBAaeTCA OT HadaabHOW BiakHoctu 10% 1o



KOHeyHOM BiaxkHocTu 1%. [lapameTpsl okpyskaromiero Bo3ayxa: temmneparypa 10
°C, otHocurenbHas BiaxHocTb 60%. Ilocne cymmnku: Temmneparypa 50 °C,
OTHOCHUTENIbHAs BIAXKHOCTh 25%. Hanpsokenue cynmwiku o Biare npussaTs 0,001
kr/(M-c).

3agaya 9: Onpenenutb BpeMs CyIIKH B CYIIMIKE KUTIAIIETO CI0s, B KOTOPOit
cymmTcs 2,5 Kr/c Marepualia OT HadaJlbHOM BIaXHOCTH 5% 10 xoHeuHout 0,5%.
Temneparypa cymmiibHOro areira Ha Bxojqe 120 °C, Ha Beixoze 50 °C; maTepuaia
Ha Bxozme 20 °C, Ha Beixome 45 °C. [Huamerp yactull 3 MM, TEIJIOEMKOCTb
noxcymennoro marepuana 1,4 xJlx/(xr-°C), uctuHHas MmIoTHOCTH 1500 kr/m?,
K03 (QHUIMEHT TEIIOOTAAYH OT CYIIMILHOIO arenTa K Marepuaiy 30 Br/(m?-°C).



[Tpunoxenue 5

Bonpocsl K 3k3aMeny

l. B yem pa3nuuuss Mexay IPOEKTHPOBAHHUEM M KOHCTPYHUPOBAHUEM
O00BEKTOB HEPTETUKU?

2. Yro Takoe pa3zpaboTKa U3Aeus, B YEM OHA 3aKIH0YAETCs?

3. HazoBure 1enm W COAECPKAHME TEXHUYECKOTO 3aJaHMsl Ha
IIPOEKTUPOBAHHUE SHEPTOYCTAHOBOK.

4. KaxoB 00beM paboT MpH BBIMOJIHEHUN ICKU3HOTO MPOEKTa?

5. KakoB 00beM pa0boT MpH BBHITOJIHEHUH TEXHUYECKOTO MpoeKTa’?

6. KakoBbI LieJIM aBTOMAaTU3ALMK IPOEKTUPOBAHUS allllapaTOB SHEPTrEeTUKU?

7. KakoBbl npuniuns! pazpadotku CAIIP sneproycranoBok?

8. Kakme ocHOBHBIE TpeOOBaHUS K DHEPreTUYECKUM YCTaHOBKaM
BKJIFOYAIOTCS B T3 HA UX IPOEKTUPOBAHKE?

9. Kak onenuBaetcst s3xoHOMu4eckas 3¢ hekTuBHOCTh d3HepreTruueckux ['T u
KVy?

10. Kak onienuBaeTcst HaJie)kKHOCTh paboThl sHepreTruueckux ['T u KY?

11. Kak cremyer mnoaxoauTh K BbIOOpY CXE€Mbl M IapaMeTpoB
HHEPreTUYECKUX YCTAHOBOK HA OPraHUYECKOM TOIUINBE?

12. Onumure npuHIUnuaneHble TemioBble cxembl III'Y wm TTIY, ux
JIOCTOMHCTBA U HEJIOCTATKHU.

13. Kakumu nytsamu moxeT ObITh gocturHyT KIIJ[ sHepreTmueckux
ycTaHOBOK Ha ypoBHe 45...50 %? IlpuBeaute nmpumepsl MPOEKTHBIX pa3pabOTOK
TaKUX yCTaHOBOK.

14. Kakum 00pa3oM MOYKHO 3HAUUTEIBHO YMEHBIIUTH MOTEPI0 XUMUYECKU
MOJATOTOBJIICHHOM NUTATENbHOW BOJBI C YXOJSAUIMMHU Ta3aMU B Ta30MapOBbIX
YCTaHOBKAaxX OTKPBITOTO LUKJIA?

15. OOGopynoBanue mjis oOecredeHus: TMOAOTPeBa, MOCTYIAOIIETO
B BEHTWJSILIMOHHBIE CUCTEMBI 3/IaHUI Hapy>KHOI'O BO3/1yXa.

16. O6opynoBanue ajisd 0OeCreueHUs] HEOOXOAMMOTO JaBJICHUS B CHCTEMax
BOJIOCHA0XEHUS TOTPEOUTENCH.

17. W3 Kakux YCIOBHH CIEAYeT UCXOAUTh MpPU MPOECKTUPOBAHUU
HPHEPreTUYECKUX IMOJIYy3aMKHYTHIX M 3aMKHYTBIX YCTAaHOBOK Ha OpPraHUYECKOM
TOIIUBE?

18. TennooOMEHHOE M TEIIOIHEPTeTUYECKOe 000PYyI0BaHHUE: OCOOEHHOCTH
Y IPUMEHEHUE.

19. [lepeuncnure poOJIEMBI MIPOEKTUPOBAHMS COJIHEUHBIX
HPHEProyCTAHOBOK C TYpOMHHBIMU MPe0oOpa3oBaTeNIIMU SHEPTUU U HA30BUTE MYTH
UX peuIeHUsl.

20 B 4wem cyth mpoOJieM  TPOCKTUPOBAHUS  BETPOTYPOWHHBIX
HHEProyCTaHOBOK OOJIBIION MOUTHOCTH M KaK OHU PeIaroTcs?

21. KakoBbl KpuTepuHM BbIOOpa padoyero Tejla YCTAaHOBOK Ha SJEPHOM
sHEepruu?

22. Knaccuduxaius Temioo0MeHHOro 000pyA0BaHuUS.



23. YTO OTHOCHT K TEIJIOIHEPTeTUUECKOMY 000Dy 10BaHUIO?

24. IloBsimenre 3¢ (HEKTUBHOCTH TEIUIOPHEPIETHISCKOT0 000Dy I0BAHMS.

25. Oo6ecneuenne >(PpGeKTUBHOM padOTHI TEIJIO- W MacCOOOMEHHOIO
o0opynoBaHusi (McmapuTenel, maporeHepaTopoB, KOHAEHCATOPOB, J1€a’dPaToOpOB,
MOJIOTpeBATENICi, OXJAAUTENei) TEMIOBBIX M aTOMHBIX JJICKTPOCTAHIIUM,
KOTEJIbHBIX, TEIUIOMYHKTOB MPOMBIIUICHHBIX MPEANPUATANR W KUJIHIIHO-
KOMMYHAJIbHOTO ~ XO3iCTBa, OCOOEHHO  BXOJSIIET0O B COCTaB  CHCTEM
BOJIOTIOATOTOBKH, TEIUIO- U BOJAOCHAOXEHUSI M HEMOCPEACTBEHHO BIUSIOIIETO Ha
KaueCTBO MPUTOTOBIISIEMOU BOJIBI.

26. [IpumeHeHUE B TEIJIOPHEPTETUKE TEXHOJOTUU TOPU3OHTATBHO-TPYOHBIX
mieHovHbIX armaparoB (I'TITA).

27. TeHAeHIIUHU pa3BUTHS TEIJIOTEHEPUPYIOIIUX YCTAHOBOK.

28. TemnosHepreTHUeCKUE YCTAaHOBKH, pabOTalOIIME€ HAa OPraHUYEeCKOM
TOTUTUBE, S/IEPHON SHEPTUH M Ha BO3OOHOBISIEMBIX MCTOYHHKAX SHEPTUHU (TEIUIO
HEJp 3€MJIM U TOJIILM MOPEW, COJTHEUHAsI SHEPTHUSA).

29. IIpouecchl TermiooOMeHa W THAPOJAMHAMHUKUA B TEIJIOIHEPIE€THUECKOM
00opy0BaHUU. YpaBHEHMS TEIJIOBOTO OalaHca U TEIIoNnepe1ayn.

30. OCHOBHBIE JIEMEHTHI TEMIOTCHEPUPYIOIINX YCTAHOBOK: UCIIAPUTEIIbHBIE
MIOBEPXHOCTH, naporeperpeBaTelu, BOJISTHBIE HKOHOMAaM3epHl,
BO3/IyXOIOAOrpeBaTeNN. TUIbI, KOHCTPYKINHU, TEMIOBBIE CXEMBI.

31. HarnerarenpHble MalIMHbI TETNIO3HEPTETUYECKUX YCTAHOBOK M CHUCTEM.
OOnacTh  NPUMEHEHMsI  PA3NUYHBIX  HArHeTaTeIbHBIX  MallMH  (HAcoCOB,
BEHTWISITOPOB M KommpeccopoB). Ilapamerpsl (HarHeTaTteiabHBIX) MAIIHH,
HOJIAIOIIUX KUJKOCTU U Tas3bl.

32. Oobwas XapaKTepUCTHKA IIPOMBIIIJICHHBIX norpeourenei
TEIUIOAHEpreTHUecKux  pecypcoB.  Kiaccuukanus — TEmIoMCHONIB3YIOLIMX
ycTaHOBOK. TemnooOMeHHbIE anmapaTbl PEeKyNepaTUBHOTO W PEreHEPaTUBHOTO
THUTIA.

33. OcHOBHBIE KOHCTPYKIIUU: KOXYXOTpYyOHBIE, CEKI[MOHHBIE
TEMJI000OMEHHUKH, TEMJIOOOMEHHUKH C OpEOpEHHBIMU TpyOamu, IUIAaCTUHYAThIE
TEIUIOOOMEHHUKH, WX BUJABI, 3MEEBUKOBHIE W CIHPAIbHBIE TEMIO0OMEHHUKH.
D¢ (HEeKTUBHOCTH TEMIOOOMEHHUKOB.

34. Metonuka pacuera W mojadOpa TEIIOOOMEHHBIX ammapatoB. MeTobl
WHTEHCU(DUKAIUU TETUI00OMEHa.

35. Pacyer mapaMeTpoB BOJO-BO3JYIIHOTO TEIUIOOOMEHHOTO amnmnapara
(xamopudepa). Onpenenerue kodhPuIeHTa TermonepeIadu.

36. CwMecutenbHble TeIJIOOOMEHHBIC ammaparbl. [IpuHIUMN JaelcTBUS,
001acT MPUMEHEHHUS U KOHCTPYKIIMH CMECUTEIbHBIX TETII000OMEHHUKOB.

37. Wcnapurenn M KOHJIEHCATOPHl CMECUTENBHOrO Tuma. OpoCUTENbHbIE
KaMmepbl yBiaxHeHus. [Ipomeccel 00paboOTKM BO3Ayxa B MPSIMOTOYHBIX H
POTUBOTOYHBIX CKpyOOepax. KoHieHcallnoHHbIE TEeMIO0OOMEHHUKH ISl TTTyOOKOM
YTHIN3ALUN TETJIOTHl BIQXKHBIX Ta30B: MPOAYKTOB CTOPaHUs, BEHTUJISIIMOHHBIX
BBIOPOCOB, OTpPabOOTAHHOTO CYIIWJIBHOTO AareHTa; KOHCTPYKUHUH, MPUHIUI
JIEUCTBYSI, METOJIBI pacyera.
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