degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: CusoBble yCTaHOBKU JIETATEIbHBIX allllapaTroB

10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: ITporpammHas uHxeHepus
nepeioBasi HHKEHEepHast IIKOJIa PaJHoJIOKALUH, PaAHOHABUTAIIMH U TPOTPAMMHOM
WH)KEHEpUU
kadeapa QU3MKY monera

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: E.B. Kapnos, kaH[. TEXH. HayK, JOLICHT

[Iporpamma obcyxieHa Ha 3aceannu kKadenpsl pusuku monera 15.04.2022



AHHOTANMA

B kypce ¢ ucnonbp3oBaHUEM TEOPETUUYECKUX OCHOB Fa30BOM AUHAMUKHU U TEPMOJUHAMUKU PACCMATPUBAIOTCA
OCHOBHBIC (HM3MUYECKHE TMPOILECChl M SBJICHHUS, MPOTEKAIOIIME B D3JIEMEHTaX AaBHAIIMOHHBIX CHIIOBBIX
YCTaHOBOK. BBOIATCS MOHATHS JBUrarteis, JBHXKUTENA, CUJIOBOM YCTAaHOBKHU. PaccMmarpuBaroTCS 3aKOHBI
COXpPaHEHHS MacCChl, UMITYJIbCa, YHEPTHUN MPUMEHUTEIBHO K TEUYEHHUIO Ta3a B JIEMEHTaX CUJIOBOW yCTaHOBKH.
Ha€rcs knmaccuukanmsi ABUTATENEH 1O CHOCOOY CO3JaHUS TATH, TEPMOIUHAMUYECKOMY ITUKIY U II0
KOHCTpyKIIMH. PaccmarpuBaercs cxemMa W TpUHIMI pabOThl MOPIIHEBOTO JBUTaTelns. [IpuBogsTcs
NPUHLUNKUAIBHBIE CXEMbl OCHOBHBIX THIIOB BO3AYLIHO-PEAKTUBHBIX M PAKETHBIX JBUrareiaci. Jlarorcs
MOHATHSL W BBIBOISTCS BBIPOKEHHS JUISI TATH U IPQPEKTHBHON TITHM BO3AYIIHO-PEAKTHBHOTO JIBUTATEIIS.
Amnamu3upyercs  paboumii  TPOIECC W PacCMaTpPUBAETCS  OKCIUTyaTallHOHHBIE  XapPaKTEPUCTUKH
TypOOPEaKTUBHOTO JBUTATEINsl - CKOPOCTHBIC, BHICOTHBIE, NPOCCENbHbIC. AHAIU3UPYeTCsS TEIUIOBOW OanaHC
TypOOpPEaKTUBHOTO JIBUTATENS, BBOAATCS MOHATUSA 3(PPEKTUBHOTO, TATOBOTO W IMOJHOTO K.I.J. IBUTarelns. B
3aKIIIOYUTENBHON YacTH Kypca paccMaTpuBalOTCs OOJIACTH TMPUMEHEHUS pas3iMuYHBIX JIBUTATeNed Ha
JIETaTeIbHBIX alapaTax.

1. leau u 3apauu

eap AUCUMNIMHBI

- O3HAaKOMHTH CTYJCHTOB C NPUHIUIHAIHHBIMH CXEMaMH OCHOBHBIX THIIOB CHIJIOBBIX YCTaHOBOK
COBPEMCHHBIX M TEPCIEKTUBHBIX JIETATENBHBIX allllaparoB, JaTh HEOOXOMUMBIE 3HAHUS O
XapaKTepUCTHKAX U coco0ax OleHKH Y3PPEKTUBHOCTH CHIIOBBIX YCTAHOBOK M MX BJIEMEHTOB, KOTOPHIC
MOTYT OBITh MUCHOJH30BaHBI NPU pa3pabOTKe, MPOSKTUPOBAHWN M CO3/IaHUU JIETATEIILHBIX amapaToB
pa3IMYHOTO Ha3HAYCHUsST B KOHCTPYKTOPCKHX OFOPO, HAYYHO-HCCIENOBATEILCKUX WHCTHTYTaX M
MPEATIPUATUSIX aBHAIIMOHHOMW OTPAaCIIH.

Kypc 0Oasmpyercs Ha TEOpPETHYECKHX OCHOBaX Ta30BOM JMHAMHKH W TEPMOIUHAMUKH, COHEPKHUT
AIIEMEHTHI TEOPUH BO3YITHO-PEAKTUBHBIX U IOPIIHEBBIX JIBUTATEIICH.

3agaum AU COMIIHHBI
- M3y4eHHe (PU3NYECKUX IMPOIECCOB M 3aKOHOMEPHOCTEH, IMPOTEKAIOUINX B AJIEMEHTaX aBHALMOHHOMN
CHJIOBOH YCTAHOBKH U JIBUTaTelIs;
- YCBOCHHE CTYICHTAaMH OCHOBHBIX IIOHSTHH, MOJAEIEH W METOOUK, HCIOIb3yeMbIX B TEOPHHU
aBUALIMOHHBIX JBUraTesel;
- OBJIaJCHHE HABBIKAMU PACUETHOW OLICHKM U aHaJM3a TEPMOAMHAMUYECKHX LHUKIOB aBHUAIIMOHHBIX
JBUTATENIell pa3IMYHBIX THIIOB, XapaKTEPUCTHK pabodyero Imporecca, TATOBO-3KOHOMHUYECKUX U
9KCIUTYyaTallMOHHBIX XapaKTEPUCTHK BO3AYIIHO-PEAKTUBHBIX JBUTATEIICH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HanmMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEIICTBA MIPH PeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeIbHOCTH
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
Hay4HbIC U (WIN) TEXHUYECKUE MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
(TexHONIOrNYECKUE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C KCIOIB30BAHUEM MNPHUKIATHOIO MPOrPaMMHOIO
(myGnuKanum, mMpoeKThI) obecrnieueHust

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI
00paboTKy HayYHO-TEXHUYECKOH U (MJIIH) u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH

TEXHOJIOTMYECKON MH(POPMAIMHK AJIs pelieHnsT  |po¢eCCHOHATBHON AEATEIbHOCTH
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




YMETB:

- (I)YH,I[aMeHTaJ'ILHLIe MOHATHS M 3aKOHEI Ta30BOU AUHAMHWKHU, TCPMOANHAMUKHU, ADPOANHAMUKU

- OCHOBHBIC THUIIbI ABUAIIMOHHBIX H PAKETHBIX JBUTATENE M HMX KOMIIOHOBOK Ha JI€TaTeIbHBIX
arnrmaparax pa3jimiHoro Ha3HaA4YCHUS

- IIPUHIUIIBI pa6OTBI ABUAITMOHHBIX ABUTATECICH Pa3JINIHbIX TUIIOB;

- (I)I/I3I/I‘IGCKI/IC MMpOUECCChI, TPOTCKAKOIIHNEC B 3JICMCHTAX aBHaLIPIOHHOf/'I CHIIOBOH YCTAaHOBKH U AIBUTATCIIA,

- MOACJIU TCUCHHUA U YPABHCHUS, IPUMCHIACMBIC IJI1 ONIMCAHUA NBUIKCHHA ra3da B CHJIOBOM YCTaHOBKC,
JABUTATCJIC U UX DJICMCHTAX;

- [MapaMeTphbl, UCIOJIb3YCMbIC IJId OLCHKH 3KCIUTYaTallMOHHBIX XapaKTCPUCTUK ABUTATCIIA U CHJIOBOM
YCTaHOBKH,

- 0COOEHHOCTH M OCHOBHBIC METOAbI TPOBCACHUSA OSKCIICPUMCHTAJIbHBIX HUCCJICIOBAaHUI 3JIEMEHTOB
CHUJIOBBIX YCTAHOBOK.

- BBLIGIATH OCHOBHBIE (PU3MYECKUE SBJICHHS IPU MOCTPOCHUU TEOPETHUYECKHX MOAENEH M aHaiu3e
paboThl aBHALIMOHHBIX IBUTATENEH Pa3TUYHbIX THIIOB,;

- TOHMMATh (PU3MYECKHUI CMBICT TEOPETUUECKUX Mozienel (yHIaMEeHTaIbHBIX IPOLECCOB;

- TPUMEHSTb OCHOBHBIC YPAaBHEHHS COXPAHEHUS AJIsl OMMCaHUs (PU3NYECKUX MPOLIECCOB B AIIEMEHTAX
CuJ0BOM ycraHoBku ¢ BP/I;

- TPUMEHSTHh METOA TPYOKM TOKa AJIsl BBIBOJA (POPMYJIBI TSTH PEAKTUBHOIO IBUTATEIIs;

- IIPOBOAUTH pacdy€T COBEPIIAEMON Tra30M TEPMOIMHAMHUYECKOH paboThl Ha 3Tamax pabodyero IMKIa
BPII u I1/1;

- JiesiaTh IPaBUJIbHBIE BBIBOIBI M3 COIOCTAaBJIEHUS TEOPETUYECKUX M 3KCIEPUMEHTAJIbHBIX
pe3yabTaToOB UCCIICIOBAHNS;

- IPOU3BOAMUTH YUCIIEHHBIE OLIEHKHU 110 NOPSAAKY BEJIUYHHBI;

- JenaTh Ka4yeCTBEHHBIC BBIBOABI NPH MEPEXOne K NPEeAeTbHBIM YCIOBUSIM B paccMaTpUBAEMBIX
npoonemax;

- BHUJETh B TEXHUYECKUX U NPUKIIAIHBIX 33/1a4ax (pr3nueckoe copeprkaHue;

- OCBaMBaTh HOBBIE IpPEIMETHBIC OOJIACTH, TEOPETHUYECKHE IOAXOAbI M AKCIEPUMEHTAJIbHBIC
METO/INKH;

- 3 (EeKTUBHO HCHONB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJOTMH M KOMIIBIOTEPHYIO TEXHUKY IS
MOJTyYeHHUS HEOOXOAUMBIX TEOPETHUECKHUX U MPHUKIIAAHBIX PE3YJIBTATOB.

BJIAJIETh:

- HABBIKAMU CaMOCTOSITEJILHOTO TIOMCKAa HEOOXOAMMON HH(OpManmuu B HayYHO-TEXHUYECKON
aureparype u HTepHere;

- HaBbIKAMH PacYETHOM OLICHKH TATH CUJIOBOM YCTaHOBKH, 3PPEKTUBHOM TATH 110 ra30JUHAMUYECKUM
rapaMeTpaM II0TOKa ¥ a3pOANHAMHUYECKUM XapaKTEpUCTUKAM ILIaHepa;

- TEXHUKOM TEPEBO/Aa TATOBO-OKOHOMHUYECKUX XapaKTEPUCTHK ABUTATENS] M3 HCIOJIB3YEMBIX B
MPaKTHKe TEXHNYECKUX eanHuL B cucteMy CH 1 Hao6opoT;

- KyJNBTYpOH MOCTAaHOBKH U MOACTUPOBaHUA (PU3NUECKUX 3a]a4;

- HaBBIKAMM TPAaMOTHOH 0O0pabOTKM pe3yabTaToB OIBITA M CONOCTABICHHUS C TEOPETUYECKUMHU
JaHHBIMH;

- IPaKTUKOM MCCIENOBAHUA U PEILIEHUs TEOPETUUECKUX U IIPUKIIAJHBIX 33/a4;

- HaBBIKAMH TEOPETHUECKOTO aHaJIu3a peajbHbIX 3a7a4d B 001aCTH a3pOAMHAMUKHN CHIIOBBIX YCTaHOBOK
JIA.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| JBurarens u cunoBas ycraHoBka (CVY) 5 4 6
netarenbHOro anmnapara (JIA).




OcHOBHbIE ypaBHEHMsI IBM)KEHUS rasa B

2 CWJIOBOMl YCTaHOBKE, [BHTareile M UX 5 6 10
JJIEMEHTAX.
[IpuHUMOIMABHBIE  CXEMBI  OCHOBHBIX

3 TANIOB ~ AaBHALIMOHHBIX W PaKETHBIX 6 8 10
JIBUTaTEJICH.
Pabounii mporecc u dKCIUTyaTalluOHHBIC

4 XapaKTEPUCTUKH TypOOPEaKTUBHOTO 6 8 10
nsurareis (TPI).

5 Tsra, conporusienue, 3(dexrTuBHaAsS ] 4 9
TAra, MOLIHOCTb.

Nroro yacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHmi)

1. JIBurarens u cunoBas ycranoBka (CY) nerarenbHoro anmapara (JIA).

[onsarus CVY, nBurarenb, OBMKHUTENb. lIpUMEpbl CHIIOBBIX YCTaHOBOK pa3iMyHBIX TUIOB JIA.
Cocrasnblie yactu CY u ux HazHaueHue. Komnonoku CY Ha JIA. TpeboBanus k CY ¢ yuéroMm Tumna
JIA.

Knaccudukarusi neurareneil mo crnocoOy CO3JaHUs TATH, TCPMOTUHAMHUYCCKOMY IIMKIY U IO
KOHCTPYKIIUH. BUHTOBBIC IOPIIHEBBIC U PEAKTUBHBIC JIBUTATEIIN. BO3IyITHO-PEAKTUBHBIC IBUTATEITN
(BPH) u pakernsie nurarenu (PJ1).

JBurarens kak TeruioBas mMammHa. TepmoguHamuueckuit mukn Kapuo. K.m.a. muxma Kapho.
2. OcHOBHBIE ypaBHEHHS JIBMKCHHUS ra3a B CHJIOBOM yCTaHOBKE, BUTAaTEIC M UX 3JIEMEHTaX.

Monenu TeueHust raza. Kpurmueckass ckopocth. Ilapamerpsr TopMoxkeHus. Anmuabara [lyaccona.
Outponus. Ummnynbce razoBoro notoka. ['azogunaMuueckue QyHKIHUH.

Meron ayieMEHTapHOW CTPYMKH. YPAaBHEHHE HEPa3pbIBHOCTU. YPAaBHEHHUE TEILIOCOAEPKAHUS
(coxpanenust sHeprun). OHTanpnus. O000mEHHOE ypaBHeHHME bepHymnu. YpaBHeHHE NEpBOTro
3aKOHa TePMOANHAMHUKH.

[MpumMeHenne ypaBHEHHI COXpaHEeHUs K aHanu3y pabotsl anemenToB CY (Ha npumepe CV ¢ TIBP/,

TPII).
3. HpI/IHL[I/IHI/IaJIBHBIC CXCMbI OCHOBHBIX THUIIOB aBHAIIUOHHBIX U PAKCTHBIX ,Z[BHFaTeJ'ICﬁ.

HOpH_IHeBBIC JABUTATCIIN.

CxemMa M NpuHOMI PabOTHl YETBHIPEXTAKTHOTO aBHALMOHHOTO mopiuHeBoro nBurarens (I1[1)
BHYTPEHHETO CIOpaHMUsL.

Henenne IIJI mo Tumy wucnons3yeMoro TormiueBa (OCH3MHOBBIE, nu3eibHbIe). lloHsATHE O
JICTOHAIIMOHHON CTOMKOCTH W OKTaHOBOM 4wmcie TtoruuBa. Crenenb cxartus [1]1, xoaddumment
n30BITKA BO3/lyXa, XapaKTEPUCTHKH TOILIIMBO-BO3YIITHONH CMECH.

TepMmonrHamMuuecKuid UK NopiuHeBoro apuraress (mukin OtTo) B koopaunarax P,V u T,S. K.,
uaeanpHoro nukia OTro.

MomHOCTh ¥ TsAra BUHTOMOTOpHOHU Tpynmbl (BMI). Ucnonb3oBanue HarHeTartelns sl yBEITUICHUS
moinHocTH I1J1. Hemoctarku T1/1.

Boznymno-peaktuBnsie nurarenu (BP).

Beckommpeccopusie BPJI npsimoit peakiun: nossykosoii I[IBPII, CIIBP/I, I'TIBP/, [TyBP/I.
I'azorypounnsie apurarenu (I'T/) npsmoit peaxruu: TP, TPAD, TP, TP dcm, TPIADcMm.
I'TH nenpsimoit peakuuu: TBJ, TBB/I, TBa/l.




Pakernsie pBurarenu: PITT, XKPI. OcHOBHBIE XapakTEpUCTUKH (Tsra, yaeJbHAs TAra, yAeIbHBIN
Bec). CrnocoObl yBenmumuenust Tsru JKPJ| (Ha mpumepe 3agadn o JIBMXKEeHWH B mycTtore JIA ¢
nepeMeHHON Maccoil m).

4. Pabounii mpouecc U 3KCIUTyaTallMOHHBIE XapaKTepUCTUKH TypOopeakTuBHoro asurarens (TP).

OcHOBHBIE 3JIEMEHTHI CHIIOBON ycTaHOBKH Ha ocHoBe TPJ] (Bo3myxo3ab0opHUK, KOMITpeccop, Kamepa
cropaHusi, TypOuHa, COIUIO) U MX poyib B padodem wnukie. TPIl ¢ oqHOBaJbHBIM M JIBYXBaJbHBIM
KOMIIPECCOPOM.

Tepmonunamuueckuii nukn TPJI (mukn Bpaiitona) B koopaunatax P,V u T,S. [lonurpomnHas padora.
K.n.xa. uneansHoro nukia bpaiitona.

Vnenvusie napamerpel TPI (yoensHas Tsra Pyn, yaensHbiii pacxox TormBa Cyg,.yaenbHas macca
[JnB, 1000Bas tsra Pio06).

OKcIulyaraMoHHble  Xxapakrtepuctuku  TPJI: ckopocTHble,  BBICOTHBIC,  JPOCCENbBHBIC,
BBICOTHO-CKOPOCTHBIE. 3akoHbl perymupoBanust TPJ[. AnuabGatuueckue K.I.J. KoMmIpeccopa H
TypOunsl. [lonarue o «Beipoxkaenun» TP/,

Temnooit Oananc TP, morepm TemnoBoil u kuHerndeckoil sHeprum B TPIA. DddexTuBHbIi
(Tepmuueckuit), Tarosbiit u nonubiil KI1J1 neurarens.

3aBUCHMOCTh TSTOBOTO K.IM.J. JIBUTATENICH pa3IMYHBIX THIOB OT ckopoctu monéra. Obnactu
MIPUMEHEHUS Pa3INYHBIX IBUTATEINICH Ha JIETATeNIbHBIX anmnaparax.

5. Tara, conpoTtuBieHue, 3PPeKTUBHAS TIra, MOIIHOCTD.
Tsira peaktuBHoro nBurarens (popmyna CTedxkuHa).
Buemnee conpotusnenue snemeHToB CY u JIA. DddexTrBHAas TAra CUIOBON YCTaHOBKH.

MOI]_[HOCTL ABUTATCIIsA, CAWHUIBI MOIITHOCTH, KPYTHH_II/Iﬁ MOMCHT Ha Bally.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayIuTOpHsl, OCHAIlEHHAs! MYJIbTUMEIHAIPOCKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
OcHoBHas 1uTeparypa

1. CunoBble yCTaHOBKH € MMOBOPOTOM BekTopa TarH B noniete [ Tekct]/B. @. [1aBnenko, -M.,
Mammnoctpoenue, 1987

2. CusioBble YCTAaHOBKH JIETATENBHBIX AINIapaToB C BO3AYIIHO-PEAKTUBHBIMU ABUTATEISIME [ TekcT] :
yue0. mocobue mist By3oB / B. U. IlonukoBckwuii, [[. H. CypHoB ; M-BO BBICIHI. U Cpe]l. CIIEIL.
obpazoBanusi, Mock. aBuail. uH-T UM. C. Opxonukuaze .— M. : MammHoctpoenue, 1965 .— 261 c.

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nmpakTudeckux 3aHATHIX UCIONB3YIOTCS MYJIBTUMEINITHBIE TEXHOIOTUH, BKITIOYAs! IEMOHCTPALIHIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, uyvaronmii qucuuruiney "CHIOBbIE YCTaHOBKH JICTATEIbHBIX allapaToB', JOIDKEH C OTHON
CTOpPOHBI, OBJIAJETh OOIIUM IOHATUHHBIM alapaToM, a C JPyrod CTOPOHBI, JOJDKEH HAyYHTHCS
MPUMEHSATh TEOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICITICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HanpsbKEHHOW caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— mpopaboTKy yueOHOro Marepuaina (Mo y4eOHOW M HAaydyHOW JUTeparype), MOJITOTOBKY OTBETOB Ha
BOIPOCHI, TPEJHA3HAUYCHHBIX JUII CAMOCTOSTEIFHOTO H3Yy4YeHHMs, JI0Ka3aTeJIbCTBO OTACIBHBIX
YTBEPKIECHUM, CBOICTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHJIMBUYaJIbHBIX KOHCYIIBTALIUH.

BaxxHo 1oOuThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU HW3y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamaTbcs 3a KOHCYJIBTALMSIMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

kadenpa QU3NKH moseTa
Kypc: 4
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: E.B. Kapnos, kaH. TeXH. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WIM) TexXHoJOrMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynsrare n3yueHus IUCHUILIMHBI «CHIIOBBIE YCTAaHOBKH JICTATENIBHBIX aIlapaToB» OO0ydaroluics

JIOJDKEH

3HAThb:

- qJYHI[aMeHTaHLHLIC MOHSTHS U 3aKOHBI Ta30BOM AWHAMHKH, TCPMOJANHAMUKH, aAOPOJUHAMUKH,
- OCHOBHBIC THUIIBI ABHUAIIMOHHBIX W PAKCTHBIX IBUTATENCH M HMX KOMIIOHOBOK Ha JI€TaTSIbHBIX

alraparax pasin4HOTO Ha3HAUCHUS

- IPUHIUIIbBI pa6OTBI aBHAIITMOHHBIX ILBPIFaTeHeﬁ PAa3JINIHBIX TUIIOB;

- (pusnueckue npoiiecchl, MPOTEKAOIIUE B JIEMEHTAX aBUAIIMOHHON CHIIOBOM YCTAHOBKH M JIBUTATEIIS;
- MOJIETIM T€UCHHSI U YPAaBHEHUS, IPUMEHSEMBIC JIJISl OMMCAHUS JBM)KCHUS T'a3a B CHJIOBOW yCTaHOBKE,
JIBUTATeJIe U UX DJIEMCEHTAaX;

- TTapaMeTpPhl, UCIIONIB3YEMbIC JJII OIEHKH JKCILTyaTalldOHHBIX XapaKTEPUCTHUK JBUTATENS U CHUJIOBON
YCTaHOBKHU;

- OCOOCHHOCTM W OCHOBHBIE METOABI MPOBEICHHUS 3KCICPUMEHTAJIbHBIX HCCIICIOBAHUN DIEMEHTOB
CUJIOBBIX YCTaHOBOK.

yMeThb:

- BBIIEJNATH OCHOBHBIE (PU3MUYECKUE SIBJICHUS MPH MOCTPOSHUH TEOPETUUECKUX MOZENCH M aHamn3e
paboThl aBUAIIMOHHBIX JIBUTATEJICH pPa3IMYHbIX TUIIOB;

- TIOHUMaTh PU3NUECKHI CMBICT TEOPETHUECKUX MOJeIeH (yHAaMEHTAIbHBIX IPOLIECCOB;

- TIPUMEHSTH OCHOBHBIC YPABHEHMS COXPAHEHUS IS ONMCAaHMs (PU3UYECKHUX IPOLECCOB B AIEMEHTaX
CUII0BOH ycTaHoBKH ¢ BPJI;

- TIPUMEHSTh METOA TPYyOKHM TOKa JJIsl BBIBOZA (POPMYIIBI TSTH PEAKTUBHOTO JIBUTATEIIs;

- TPOBOAUTH Pacu€T COBEPILIAEMON ra30M TEPMOAMHAMHUYECKOW pabOThl HA dTamax pabovyero UKiIa
BPJ u I1/;

- JlenaTh TNpPaBHIIBHBIE BBIBOABI M3 COINOCTABICHHMS TEOPETUYECKUX MW OKCIIEPUMEHTAIBHBIX
PE3YyNbTaTOB UCCIIEN0BAHUS;

- TIPOW3BOAUTH YUCIIEHHBIE OLIEHKH 110 TOPSAAKY BETUYNHBL;

- JlenaTh KayeCTBEHHbIE BBIBOABI IPU IEPEXO/E K IPEAEIbHBIM YCIOBUSIM B paccMaTpUBacMbIX
npobiemax;

- BHJIETh B TEXHUYECKUX M NMPUKIIAIHBIX 337a4ax (PU3NUECKOe COIepKaHNE;

- OCBaWBaTh HOBBIC MpeIMETHBIE OONACTH, TEOPETUYECKHE MOAXOABI W 3IKCIEPHUMEHTAIbHBIC
METO/IUKY;

- 3¢ PEKTUBHO HCMONIB30BaTh WH(POPMALMOHHBIE TEXHOJOTHH W KOMIBIOTEPHYIO TEXHUKY IS
MOTy4eHHs HEOOXOAMMBIX TEOPETUUECKUX U MPUKIIATHBIX PE3YIbTaTOB.

BJIA1€Th:



- HaBBIKAMHM CAMOCTOSATENIFHOTO IOUCKa HEoOXoAuMoW HH(GOpPMALMK B HAy4YHO-TEXHUYECKOU
nuTeparype u MHTepHerTe;

- HaBbIKAMH PACYETHOM OICHKH TSATH CUJIOBOH YCTaHOBKH, 3(PPEKTUBHON TATH 1O ra30JUHAMUYCCKUM
rapameTpaM MOTOKa M a3pOJUHAMHYECKUM XapaKTEPUCTUKAM IIJIaHepa;

- TEXHUKOH IIEpeBOA TANOBO-3KOHOMMUECKUX XapPaKTEPUCTHK [BUIATeNs W3 MHCIOIb3YyEMBIX B
MPaKTUKE TEXHUUECKUX earuHul B cuctemy CU u Hao60poT;

- KyJIbTYPOH MOCTaHOBKH M MOJIETTMPOBAaHMS (PU3NUECKUX 33a/1a4;

- HaBBIKAMHM TPaMOTHOM 00paOOTKH pe3yJabTaTOB OMNbITA U COMOCTABICHUS C TEOPETUUYECKHUMU
JAHHBIMU;

- TIPAKTUKON MCCIIENOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKIIAJHBIX 3a/1a4;

- HaBBIKaMH TCOPETUYCCKOI'O aHaJIn3a PCaJIbHbIX 3a/1a4 B obmactu A3pOJUHAMHUKU CHUJIOBBIX YCTaHOBOK
JIA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texyluii KOHTPOJIb 3aKJIFOYAETCS B y4eTe MOCEHIEHHs CTYJEHTaMH CEMHHApPOB, 4 TAaK)KE B y4eTe TeX
WIM UHBIX BUJIOB aKTUBHOCTH CTYJICHTOB HAa CEMUHApax: BBIIOJIHEHUs OMAIIHUX 3aJaHUH, peleHus
3a1a4 Ha CeMUHape, 00CYKIeHHU BO3HUKAIOMIMX BOIIPOCOB 110 TEKyIIEMy MaTepuany u T.0. JlaHHble o
TEKyILEMY KOHTPOJIIO YUYUTBIBAIOTCS KaK IPU BHICTABJIEHUH OLICHOK 110 IK3aMEHY.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. Yto moHMMaeTcs MO TATOW BO3AYIIHO-peakTuBHOTO ABurarens (BPI)?

2. Kakue 0CHOBHBIC 3JIEMEHTBI BXOJIST B COCTAB CHJIOBOM YCTAHOBKH C TYPOOPEAKTUBHBIM JIBUTATEIIEM
(TPI), nx HazHaueHHE?

[IprHIMnManbsHas cxema u cocTaBHble 35eMeHThl TP/], ux Ha3HaueHue.
KakoBbl ¢pu3nveckrie MpUIMHBI BOSHUKHOBeHWMsI Tsiru B TPJ(?

[To xakoMy TepMoIMHAMHUYECKOMY TTUKITY padoTaetr TPI?

Kak 3aBucur k.m.a. TP/] oT cTenenu noBelieHus JaBI€HNU B KoMIIpeccope?
Kak 3aBucur Tsra TP/l oT ckopoctu monéra?

e A S

Bunusinue BeicoThI TONIETA HA TATY TP/,
9. Kak mensercst pacxoz Bo3ayxa u sira TP]l mo uuciy 060poToB Basia Kommpeccopa?
10. YUem oOyciioBiieHo siBeHHE «BBIpOXKIAcHUs TP/1?

11. Tlpm kakux ckopocTsx monéra MoXeT JIPPEKTHBHO  padOTarh  MPSMOTOYHBIN
BO3AYIIHO-peakTuBHbIN nBurarens (IIBPI)?

12. Kakue CymecTBYIOT NPUHIUIUAIBHBIE CIIOCOOBI YBEIWYEHHUS TATH JKHJIKOCTHOTO PaKETHOTO
nsurarens (JKP)?

13. TTo kakoMy TepMOAMHAMHYECKOMY LUKy paboraeT nmopurHeBoi nurarens (I1J1)?
14. Kak 3aBucur k.1.1. I1J] oT crermenu cxxkarus?
15. Kakoe pusnueckoe siBJIeHHE OTpaHUYMBAET CTETICHb CKaTusl KapOropatoproro [1/1?

buner 1
1. Yto moHMMaeTCs O TATOM BO3AYIIHO-peakTHBHOTO JBurarens (BPI)?

2. Kakue OCHOBHbBIE 3JIEMEHTBI BXOISIT B COCTAaB CHJIOBOI YCTaHOBKH C TypOOPEAKTUBHBIM JIBUTATEIIEM
(TPM), nx HazHaueHme?

Buier 2

1. IlpuHuMOUanbHAas cxeMa U cocTaBHbIE 3N1eMeHThl TP/l, ux HazHaueHue.
2. KaxkoBbl (pu3nueckre NpuunHbl BOZHUKHOBEeHHUs Tsru B TP[?

buner 3
1. Ilo kakoMy TepMoAMHaMU4ecKoMy LUKy padoraer TPI?



2. Kaxk 3aBucut k.1m1.a. TPl oT cTenenu MoBBIILIEHUS AaBIE€HUS B KOMIIpeccope?

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO 8§ OamioB - BBICTaBIIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS HAa NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHHUs JIOTHYECKON MOCIIeI0BATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOpUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HAHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIeH YacTH
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0ayml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune omuOKy B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBeneHus 3K3aMeHa 0Oydaroliuecs MOTYT IOJb30BaThCsl MPOrPAaMMOM JUCLUIUIMHEL, a
TaKKe CIIPaBOYHOM JIUTEPATypOM, BEIYUCIUTEIbHON TEXHUKOM.

DK3aME€H MOXET NPOBOAMTHCS IO UTOraM TEKyLIeH yCIeBaeMOCTH M CHAyd 3aJaHuil, WIH MyTeM
OpraHM3alUK CIEIUAIBFHOTO ONpOca, TPOBOANMOTrO B YCTHOH (opme.



