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1. I_Ie.]m, 3a/laYi U IVIAHUPYEMbIC PE3YJIbTAaThI oﬁyqunﬂ o TMCOMIIJIMHE

K oCHOBHBIM 11€JISIM OCBOCHHS TUCITUTIINHBI «B0o31yX0opa3aenurenbHble yCTAaHOBKW» CIAEAYET
OTHECTH:

— MOJTOTOBKY OOYYaroOUIMXCA K BBIIIOJIHEHUIO PACUETHBIX M KOHCTPYKTOPCKUX pa3paboTOK
KPUOTEHHBIX YCTAaHOBOK M CHCTeM Ha 0a3e W3y4YeHMs MPHUHIMIIOB PALMOHAIBHOTO IMOCTPOCHUS
TEXHOJOTMYECKHX CXEM BO3/IyXOpa3JIeIUTENbHBIX YCTAHOBOK M COBPEMEHHBIX METOJOB pacuera u
MPOEKTUPOBAHHUS.

K ocHOBHBIM 3a7auaM OCBOCHHS AUCHMILIUHBI «Bo3myxopas3nenuTenbHble YCTaHOBKN
ClielyeT OTHECTH:

— oOydeHHe OCHOBaM IOCTPOEHHS M pacyeTa CXeM KPHUOTEHHBIX YCTaHOBOK pa3AeleHUs
BO3/lyXa, XPaHEHUS M WHCIIOJIB30BAaHUS MPOIYKTOB pa3AelieHus, pa3paboTKe KOMIIOHOBOYHBIX
pelIeHni YCTaHOBOK M CUCTEM KPHOT€HHOTO 00ECIICUEHUS.

OOyuenne mo aucuuiuinHe «Bo3ayxopaszaenuTenbHble YCTaHOBKW)» HANpaBICHO Ha
¢dbopmupoBaHue Y 00yHarOIUXCs CICAYIONIMX KOMIIETCHIUH:

Koa n NHaukaTopsl J0CTHKEHUS KOMIIETEHIIUH
HAUMEHOBaHHUe
KOMIIeTeHIUI
TIK-3. Criocoben - 3HaeT BUJIbI 1 METOJIUKH PACYETOB CUCTEMBI XOJIOAOCHAOKEHNUS
pa3pabaThiBaTh - 3HaeT COBPEMEHHBIE MOJIXO0Abl U METOJIMKH ONTUMH3ALIMHU TTpoIlecca

METOJIUKY pacuéTa | MpOeKTHPOBAHHS CHCTEMBI X0JI0T0CHAOKEHUS

WITH - YMeeT onpenensiTh HeOOXOAUMBIN TIepeYeHb PacueTOB IS
IPOCKTUPOBAHUS U | IIPOSKTHPOBAHHS CHCTEMBI X0JI0I0CHAOKEHUS

IPOBOJUTH UX - YMeer onpenenath METOAUKY pacdeTa U ONpeieeHus TEIIOBbIX
Harpy30K Ha CUCTEMY XOJIOJOCHA0KEHHSI B COOTBETCTBHH C MOJIOKEHUSIMU
HOPMAaTHBHBIX MPABOBBIX aKTOB B c(epe TEXHUUECKOTO PETYIUPOBAHUS U
CTaHJApTU3AIMM U BUJIOM pacyeTa

- YMmeet BbIOUpaTh Hanbosee 3PPEeKTUBHYIO0 KOHCTPYKTUBHYIO CXEMY

CHUCTCMBI XOJ'IOI[OCH8.6)K€‘HI/I$I

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuuIuinHa OTHOCHTCS K YacTH, (OPMHPYEMOW y4YaCTHHKaMH 00pa3oBaTeIbHBIX
oTHomeHui 6oka b1 «Jluctumauaer (MOTYITN ).

JuctmuinHa — «Bo3myxopa3aenuTenbHbple  YCTAaHOBKH» — B3aUMOCBSI3aHA  JIOTHUECKH U
COJZIePKATEITBHO-METOTUUECKH CO cleayromuMu auciuminaamMu OOIT:

— «{uKJIBI KPHOTEHHBIX CUCTEMY,

— «TepMouHAMHKAY;

— «TeopeTnveckre OCHOBBI XOJOUIIbHOU TEXHUKHUY.

3. CrtpykTypa u coaepkaHue ITUCHUILIHHBI

OO61mas TpyA0€MKOCTh JUCHHUIUIMHBI COCTaBIseT 4 3aueTHbIX(€) enuHuly(sl) (144 yaca (oB)).



3.1 Buabl yueOHO# padoThl U TPYA0EMKOCTH

(mo popmam 0OydeHus)

3.1.1. Ounas ¢popma oOyueHus

Ne . KoanuecTBo CemMecTphbl
Buj yueOHoii padoThl
n/n 4acoB 7
1 | AyautopHble 3aHATHSA 72 72
B Tom unce:
1.1 | Jleknuu 36 36
1.2 | CemuHapcKue/MpaKkTHUECKUE 3aHATUS 36 36
1.3 | JlaboparopHbIe 3aHATHUS
2 | CamocTosiTesqibHAsI paboTa 72 72
B ToM gucie:
2.1 | IIpopaboTka JIEKIIMOHHOTO MaTepHaia 36 36
2.2 | IlogroToBka K ceMHMHapam 36 36
2.3 | IlogroToBka K 1abopaTOpHBIM paboTaM
3 | IIpomeskyTOYHAS aTTeCTALMS
3auet/aud.3auer/sK3aMeH IK3aMeH
Hroro 144 144
3.2 Temaruyeckuid IJIAH U3YyYEHUS IHCHUTIIHHBI
(mo hopmam oOydeHUS)
3.2.1. Ounas dopma oOyueHus
TpynoeMKoCTb, 4ac
AynurTopHas pabora =
=
e |3 | 2
Ne Pa3zjenb1/TemMbl o g E T g s =
ot = 3} 8 = o ) = )
n/n AMCIHMILTHHBI 3 = &2 g S E g3
= 2 = E I 8 2 5 2
5 E g S 2
[:: = < 9 O 0 s
S E = G
= o
1 Baenenne. OCHOBEI 16 4 4 8
BO3IyXOpa3/IeIUTEIbHON TEXHUKH.
2 OcHoBHBIE Y3JIbI 16 4 4 8
BO3yXOpa3JeIUTEIbHbIX YCTAHOBOK.
3 Boznyxopa3nenurenbHble yCTAaHOBKH 16 4 4 8
BBICOKOI'O JIaBJICHUS.
4 Boznyxopa3nenurenbHble yCTAaHOBKH 16 4 4 8
CPEIHETO /1aBJICHUS.
5 Bo3nyxopa3aenurenbHble yCTaHOBKU 16 4 4 8
HU3KOTO JTaBJICHHUS.
6 [TpouzBoacTBO aproxa. 16 4 4
7 [Tpon3BOCTBO HEOHA, KPUIITOHA U 16 4 4
KCEHOHa.
8 Paznenenue Bo3ayxa aud@y3noHHbIM 16 4 4 8




CIT0COOOM.
9 Pa3znenenue Bozmyxa aacopOIMOHHBIM 16 4 4 8
CrIocooom.
Hroro | 144 36 36 72

3.3 Coaep:xxkanue TUCHUILINHBI

. BBenenne. OCHOBBI BO3/1yXOpa3eUTEIbHON TEXHUKH.

. OcHoBHEIE Y3JIbI BO3AYXOPa3ACIUTCIbHBIX YCTAHOBOK.

. BoznyxopasnenurenbHbie yCTaHOBKH BBICOKOTO JJABJICHUSL.
. BoznyxopasnenurenbHble yCTaHOBKH CPETHETO JaBIICHUSL.
. BoznyxopasnenurenbHbie yCTaHOBKH HU3KOTO JIABJICHUSI.

. [Ipon3BoacTBO aproxa.

. [Ipon3BoICTBO HEOHA, KPUTITOHA U KCEHOHA.

. Paznenenne Bo3ayxa and @ y3MOHHBIM CITIOCOOOM.

. Paznenenne Bo3ayxa aacopOIMOHHBIM CITOCOOOM.

O 00 13 N Ui A W N —

3.4 TeMaTuKa CEeMMHAPCKHUX/IPAKTHYECKHUX M J1A00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/mpakTHUECKUE 3aHIATUS

. OCHOBBI BO3TyXOpa3/IeIUTEIbHON TEXHUKH.

. OCHOBHBIE Y3JIbl BO3yXOPa3/1eIUTEIbHBIX YCTAHOBOK.

. Bo3nyxopasznenutenbHble YyCTAHOBKH BBICOKOTO JIABJICHHSL.
. BoznyxopasnenurenbHble yCTaHOBKH CPETHETO JaBJICHUSL.
. Bo3nyxopaznenutensHble yCTAHOBKH HU3KOTO JIABJICHHSL.

. IIpon3BoacTBo aproxa.

. [Ipon3BOICTBO HEOHA, KPUIITOHA U KCEHOHA.

. Paznenenne Bo3myxa auddy3uOHHBIM CIIOCOOOM.

. Paznenenue Bo3ayxa aacopOIIMOHHBIM CITIOCOOOM.

O 00 13 N L A W N =

3.4.2. JlabopaTopHBbIC 3aHATHS

He npenycMoTpeHsl.

3.5 TemaTruka KypcoOBBIX POEKTOB (KypPCOBBIX padoT)
HET

4. YyeOHO-MeTOAMYECKOEe M MH(pOPpMALIMOHHOE O0eciedeHue

4.1 Hopmatusnsblie 1oKymMeHTbI 1 'OCTb1

1. TOCT 5583-78 Kucnopoa razoo0pa3Hblii TEXHHUYECKHUH W MEIUIMHCKUN. TexXHUYecKue
ycnoBus. - M.: Crannaptundopm, 2006.



2. TOCT 9293-74 A3soT ra3000pa3HbIi H KUAKUHA. TexXHUYECKHE YCIOBUSA. - M.:
Crannaptundopm, 2007.

3. TOCT 10157-2016 AproH ra3oo0pa3Hblii U JKUIKHA. TeXHUYECKHE YCIOBHSA. - M.:
Crannmaptuadopm, 2019.

4.2  OcHOBHas JuUTEpaTypa

1. Koporkuit, 1. A. Teopuss u pacueT KpHOTCHHBIX CHUCTeM : ydeOHoe mocobme / U. A.
Koporkuii. — Kemeposo : KemI'V, 2022. — 166 c. — ISBN 978-5-8353-2918-2. — Tekcr :
AJIEKTPOHHBIH // Jlann : ANEKTPOHHO-OMOIHMOTETHAS cUcCTeMa. — URL:
https://e.lanbook.com/book/290588  (mata ob6pamenus: 29.08.2023). — Pexum nocryna: ans

aBropus. [lomp30BaTenei.

2. KowmrmpeccopHoe 000pynOBaHHE Ta30HAMOIHUTEIBHBIX, BO3JAYXOpPa3ACIUTEIbHBIX W
MEepeIBUKHBIX KOMIPECCOPHBIX cTaHIui : yueOHoe mocodue / C. C. bycapos, B. JI. IOma, A. B.
Henosenuansiii [u ap.]. — Owmck : OMI'TY, 2022. — 124 c. — ISBN 978-5-8149-3516-8. —
Texkcr: snextpoHHsid / Jlamb  :  3NeKTpoHHO-OMOMMoOTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/343751 (mara oOpamenus: 29.08.2023). — Pexum pgoctymna: mis
aBTOPU3. MOJIb30BaTEIICH.

4.3 JlomosHMTeJbHAA JUTEPATypPa

1. Inemxos, B. II. Pacuer OCHOBHBIX 3KOHOMHMYECKHX IIOKa3aTele B KOMIUIEKCHBIX
MPOU3BOJICTBAX pa3/ieleHUs Bo3AyXxa: MeToanueckue yKka3aHusi K KypcoBor paboTe AJis CTYACHTOB
coner. 160301 u 160302 : meronnueckue ykazanus / B. Il. [lnemkos, E. }O. ®wimunmnosuy. —
Cankr-IletepOypr : HUY UTMO, 2001. — 60 c¢. — TekcT : 2neKTpoHHbIH // JlaHb : 371eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/71053 (mara oOparmieHus:

29.08.2023). — Pexum goctyna: AJis aBTOPU3. MOJIb30BATENCH.

2. MopenupoBaHue W ONTHUMH3AIMSA IHKINYECKUX aJCOPOIMOHHBIX MPOIECCOB IS
pa3JelieHus U OYUCTKH T'a30BbIX cMecel : MmoHorpadus / C. U. JIBopenxwuii, [. C. JIBopeuxwuii, E. U.
AxymunauH, O. O. 'onyostaukoB. — TamboB : TI'TY, 2021. — 212 c. — ISBN 978-5-8265-2417-
6.— Tekct: onexktponHslii// Jlanp : snekTpoHHO-OMOMMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/320411 (nmata oOpamenusi: 29.08.2023). — Pexum poctyna: ans

aBTOPH3. MOJIb30BATEIICH.

4.4 DJexkTpoHHbIe 00pa3oBaTe/bHbIC PeCyPChI

1. Bo3ayxopasaenurenbHble YCTaHOBKH
https://online.mospolytech.ru/course/view.php?id=612

4.5 JlumeH3MOHHOe H  CBOOOJHO  pAacCHpOCTpaHsAeMOe  NPOrpaMMHOE
odecreueHue
HET


https://online.mospolytech.ru/course/view.php?id=612
https://e.lanbook.com/book/320411
https://e.lanbook.com/book/71053
https://e.lanbook.com/book/343751
https://e.lanbook.com/book/290588

4.6 CoBpemeHHble NpodecCHOHAJIbHbIE 0a3bl JAHHBIX U HMH(OPMAIMOHHbIE
CIPaBOYHbIEC CHCTEMbI
HET

5. MarepuajibHO-TEXHHYECKOE O0eceYeHue

JlexumoHHble W NOpPAaKTHUUECKHUE 3aHATHS M JlabopaTopHble pabOThl IMPOBOIATCS B
CHEeMATM3UPOBAHHBIX ayauTopusx Kadeapsr AB2214 u AB2103, ocHaIIEHHBIX COOTBETCTBYIOLIHM
UCIBITATEbHBIM CTEHI0BBIM 000pYy/10BaHUEM, TUIAKaTaMU, HATypHBIMH 00pa3liamMu y3JI0B, JAeTanei
MalIMH.

[Ipu xadenpe paboTaeT KOHCYJIHTAIIMOHHO-BBIYMCIUTEIbHBIN Kiaacc AB2209 musa
CaMOCTOSITENIbHON paboThl, OCHAIIECHHBII KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PpACUYETHBIM U
rpauIecKuM IPOrpaMMHBIM 00ECIICUYECHUEM.

6. MeToauveckue peKOMeHIAIUN

6.1 MeToauyeckne peKOMEHAAIUN /1JIsl MPeNnoaaBaTeJis 0 OPraHu3aun
00y4eHus
OCHOBHBIM TPeOOBaHHEM K IPENOJaBaHHIO IUCIUILUTUHBI SBJISIETCS TBOPYCCKHIA, TIPOOIEMHO-

JIMAJIOTOBBIM MOAXOJ, MO3BOJIAIONINI MOBBICUTh MHTEPEC CTYJEHTOB K COJIEPKAHHUIO Yy4eOHOro
MaTepuaa.

OcHoBHast GopMa M3yYEHHUs] M 3aKpEIUICHUS 3HAHWW MO STON AMCHUIUIMHE — JIEKLIMOHHAS,
nabopaTopHas U mpakThueckas. IlpenogaBarens AOMKEH MOCIENOBATEIBHO BBIYUTATh CTYICHTAM
psAA JIEKUMH, B XOJ€ KOTOPBIX CIENYET COCPEJOTOYMTh BHMMAHHME HA KIIIOUEBBIX MOMEHTAX
KOHKPETHOI'O TEOPETHYECKOI0 MaTepuana, a TaKKe OpraHu30BaTh IPOBENECHUE IPAKTHUECKUX
3aHATHM TakuM 00pa3oM, 4YTOObI aKTMBM3HPOBATH MBIIUICEHHE CTYAEHTOB, CTHMYJHUPOBATh
CaMOCTOSITEIIFHOE H3BJICYCHHE HMHU HEoO0XonuMoW HH(GOpMAIMM W3 PA3TUYHBIX HCTOYHHUKOB,
CPaBHUTEIBHBIM aHaJIM3 METOJOB pELIEHWI, CONOCTAaBJIEHUE TIOJYYEHHBIX pE3yJIbTaToB,
(OpMyJIMPOBKY U apryMEHTALIMI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHSATHH IO JUCHUIUIMHE COCTABISIOT JIeKIMH. B mporecce oOyueHHs
CTYJIEHTOB HMCIOJb3YIOTCS PAa3lIMYHbIE BUbI YUEOHBIX 3aHATUHN (ayJUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIIMU, CEMUHAPCKUE 3aHATHS, JabopaTopHble pabOThl KOHCYJIbTAalUMu U T.A4. Ha nmepBom 3aHsTHI
[0 JJaHHOW y4eOHOW JUCHMILIMHE HEOOXOAMMO O3HAKOMMTH CTYJIEHTOB C MOPSIKOM €€ M3yueHus,
PacKpbITh MECTO U POJIb JTUCLUILUIMHBI B CHCTEME HAyK, €€ MPAaKTHUYECKOe 3HaYeHHE, JOBECTH 0
CTYyJIeHTOB TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIIPOCHI.

B xone neKUMOHHOrO 3aHATHUA TNPENoJaBaTeNb JIOJDKEH Ha3BaTh TeMY, y4eOHBbIE BOIIPOCHI,
03HAKOMUTbH CTYICHTOB C IIEPEYHEM OCHOBHOM U JJOTIOJIHUTEIHHON JIUTEPATYPBI IO TEME 3aHSATHSI.

Bo BcTynuTenpHOM YacTH JEKIMM OOOCHOBAaTH MECTO U POJIb M3y4aeMOW TEMbI B y4eOHOM
JTUCIUIUIMHE, PAaCKpBITh €€ MpakTuiyeckoe 3HaueHue. Ecnu uuraercs He mepBasl JIEKLIUS, TO
HEOoOXOUMO YBsI3aTh €€ TeMy C NpeIblaylied, He Hapylias JOTUKH HU3JI0KEHUS Yy4eOHOro
MaTtepuaia. Jlekuuio cieayeT HauMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy U KPYyT TeX
BOIIPOCOB, KOTOPBIE B €€ X07e OyAyT paCCMOTPEHBI.

B OCHOBHOIl wYacTH JeKIMH CJeIyeT pPacKpbITh COAEpKaHHE Y4YEOHBIX BOMPOCOB,
aKLIEHTUPOBAaTh BHUMAaHHUE CTYACHTOB Ha OCHOBHBIX KaTErOpHUsX, SBICHUSAX M Ipoleccax,



0COOEHHOCTSX MX MPOTEKaHUs. PacKpbIBaTh CYITHOCTh U COAEPIKAHUE PA3IUYHBIX TOUYEK 3PEHUS U
Hay4YHbIX IIOAXOJOB K OOBSICHEHUIO TeX WM MHBIX sBIEHMH M mpoueccoB. Cruenyer
apryMEHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO HMO3MILHMIO MO CIHOPHBIM TEOPETHYECKUM BOIIPOCAM.
[TpuBoanTE TpuMephl. 3agaBaTh MO XOJIy M3JIOKEHMs JIEKIMOHHOI'O MaTepuaja pUTOPHUYECKHUE
BONPOCHI M CaMOMYy JaBaTh HAa HUX OTBET. DTO CIOCOOCTBYET aKTHUBHU3ALMHU MBICIUTEIbHOM
JeSITeIbHOCTH CTYIEHTOB, MOBBIIMIEHUI0 MX BHMMAaHUS M HMHTEpeca K MaTepualy JIeKLUH, ee
conepxanuto. IlpenonaBaTens A0KEH PYKOBOAUTH pabOTON CTYJEHTOB MO KOHCIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTtepHaia, MOJ4epKUBaTh HEOOXOAMMOCTb OTPaKEHHs B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH U3yyaeMoi TeMbl, 0000 BbIIENSISI KATErOpUHHBIN anmapar.

B 3akmounTenbHON yacTy JeKIMH HeoO0X0IuMo c(hOopMyIHpOBaTh OOIINE BBIBOABI 110 TEME,
PaCKpBIBAIOIIME COJEP)KAHUE BCEX BOIPOCOB, IOCTABICHHBIX B JeKOUH. OOBABUTH IUIaH
OUYEPEHOTO CEMUHAPCKOTO WM JaOOpaTOPHOTrO 3aHATHA, AAaTh KpaTKUe PEKOMEHIAIMH 10
MOJTOTOBKE CTYJCHTOB K CEeMHMHApy WM JiaboparopHoi pabore. OmpenenuTs MECTO U BpeMs
KOHCYJIbTAI[MH CTYACHTaM, IO>KEJIaBIIUM BBICTYIIUTh HA CEMUHApE C JOKJIaJaMHu U pedepaTaMu 1o
aKTyaJIbHBIM BOIIPOCAM OOCYX/1a€MON TEMBI.

Llenb mpakTUYECKUX U JIAOOPATOPHBIX 3aHATHH - 00ECIIEUUTh KOHTPOJIb YCBOCHHS y4eOHOTO
MaTepuasa CTyJIEeHTaMH, pacllupeHue U yriayOleHue 3HaHUM, MOJyYeHHbIX UMM Ha JIEKUUSAX U B
XO0l€ CcaMOCTOSTEeNbHONH paborhl. [loBeimieHne S((HEKTUBHOCTH MPAKTUYECKUX  3aHATHHA
JIOCTUTaeTCsl MOCPEACTBOM CO3AAaHUS TBOPYECKOM OOCTAaHOBKM, DPACHOJArarolied CTYIEHTOB K
BBICKA3bIBAaHUIO COOCTBEHHBIX B3IVIAJIOB U CYKIEHHH MO 0OCYXJaeMbIM BOIpPOCAM, >KEJIaHHUIO Y
CTYJIEHTOB 1OPa0OTaTh y TOCKHU MPHU PEIICHUH 3a/1a4.

ITocne Kaxaoro JEKIMOHHOTO, Ja0OpaTOPHOrO M IMPAKTHYECKOro 3aHATUS CHENaTh
COOTBETCTBYIOIYIO 3alMCh B )KypHaJlaXx y4eTa MOCEHIAeMOCTU 3aHATHI CTyIE€HTaMHU, BBISICHUTH Y
CTapoCT y4eOHBIX I'PYMNIT MPUYHUHBI OTCYTCTBUS CTYJEHTOB Ha 3aHATHUAX. [IpoBOANTH IpynnoBsie U
WH/IMBUyallbHbIE KOHCYJIBTAllUK CTYIEHTOB 10 BOIPOCAM, BOHUKAIOLIUM y CTYAECHTOB B XOJI€ UX
HOJArOTOBKM K TEKYyILEH U MPOMEXYTOYHOHM aTTecTally Mo y4eOHON TUCLUIUIMHE, PEKOMEH/10BaTh
B IIOMOII[b Y4eOHbIE U JPyTUe MaTepUalbl, a TAK)KE CIIPAaBOYHYIO JIUTEPATYPY.

6.2 MeToauueckne yKazaHus 1Jis1 00y4al0UIUXCS 0 OCBOCHUIO U CIHUNJIMHBI

CamocrtosiTenpbHast paboTa SBISETCS OJHUM W3 BHUJAOB TONy4YeHUS 0Opa30BaHUA
00y4JaroIMUCS ¥ HAllpaBJICHA Ha!
® U3y4YCHHE TEOPETHUECKOro MarepHaa, MOJArOTOBKAa K JIEKIMOHHBIM, JaOOpaTOPHBIM,
CEMUHAPCKUM (IIPAKTUUECKHUM) 3aHATUAM
® [OATOTOBKA M 3aIIUTa JOKJIa/na
® [IOATOTOBKA K TECTUPOBAHHUIO C HCIIOJIB30BaHUEM 00I111€00pa30BaTEILHOTO MOPTAaIa.

CamocrosiTenbHasi paboTa CTYIEHTOB TMPEICTaBIsAeT COOOM BaKHEHIEe 3BEHO Y4eOHOTO
mporecca, ©0€3 TMPaBWIBHOW OpraHU3alud KOTOPOTO OOYYArOIIMIICS HE MOXET OBITh
BBICOKOKBIM(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT MODKeH MOMHHUTH, YTO HAUYMHATh CaMOCTOSITEIbHBIC 3aHATHS CIEIYeT C IEepBOTO
CEMECTpa | MPOBOJUTH UX PErysapHO. OUeHb BaKHO MPUIIOKUTH MAKCUMYM YCHIIUH, BOJIH, YTOOBI
3aCTaBUTH ceOs1 pabOTaTh C MOJTHOW HArpy3KOM C TIEPBOTO JTHS.

Kaxxaplif cTyeHT JMOJKeH caM IUIaHMPOBAaTh CBOIO CAMOCTOSITENIbHYIO PadOTy, UCXOAS U3
CBOMX BO3MOKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHPYET BBHIMOIHEHHE padOThI, co3laeT Oosee
CIOKOWMHYI0 00CTaHOBKY, YTO B UTOT€ MOJIOKHUTEIHLHO CKa3bIBACTCA HA YCBOGHUH MaTepHaa.
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Baxxno mosiHee ydyecTb 00CTOSITENIbCTBA CBOEH PalOTHI, YACHUTH, UTO SIBJSETCS IJIaBHBIM Ha
JTAHHOM JTare, Kakyl IOCIeI0BaTeIbHOCTh pabOThl BHIOpATh, YTOOBI BBHIMOJIHUTH €€ JIydlle U C
HaMMEHBIIUMHU 3aTPATAMHU BPEMEHHU U SHEPIHH.

Jnst mnomoTBopHON pabOThl HEMallOBa)KHOE 3HAUEHHE HMeEET OOCTaHOBKA, OpTraHM3allus
pabouero mecta. Hy:xHO noOuThCS, 4TOOBI MeCTO PabOTHl MO BO3MOXKHOCTHU OBLIO MOCTOSIHHBIM.
PaboTta Ha MpUBBIYHOM MecCTe JienaeT ee Ooyiee MIoA0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBUCUT
OT IPAaBWJIBHOIO YE€pEeOBaHUA TpyAa U oTabixa. [loaToMy Kakaple yac MM JBa CIEAyeT JeNaTh
nepepelB Ha 10-15 mMuHyT. BbhIXOAHBIE AHM JIydllle IOCBSTHTH AKTUBHOMY OTIBIXY, 3aHATHAM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3JyXe U T.1. Jlaxe MepexItoueHre ¢ OHOTO BUAA YMCTBEHHOU
paboThI Ha IPYTON MOXKET CITY>KUTh AKTUBHBIM OTIBIXOM.

CTyneHT JOKeH IIOMHUTh, YTO B Ipomecce OOy4YeHHMsS BaKHEHIIYI0O pOJIb HUIpaer
camocTosTeNbHas paboTa ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUroi — BaXKHEHIIIas 3a/jaua CTyIeHTa.
be3 sToro HaBbika OyJeT 4Ype3BbIUANHO TPYJHO H3y4yaTh HPOTPAMMHBIA MarepHuai, U MHOTO
BpeMeHH OyIeT OTpavYeHO HepalMoHaIbHO. PaboTa ¢ KHUTOH CKIIa(bIBaCTCS U3 YMEHUS I000paTh
HEOOXOMMBbIE KHUTH, Pa300paThCsi B HHUX, 3aKOHCIIEKTUPOBATh, BHIOpATh TJIaBHOE, YCBOUTH M
IIPUMEHUTD Ha MPAKTHUKE.

7. DoHJ OLICHOYHBIX CPEICTB
7.1 Meroabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUsA

Jlo maTel mpoBeeHHs MPOMEKYTOYHON aTTeCTAllUU CTYJEHT JOJIKEH BBIITOIHUTH BCE pabOTHI,
MpelyCMOTPEHHBIE HACTOSIIEH pabouell mporpaMMoOi TUCITUTIMHEL.
[lepeuens 00s3aTeTBHBIX Pa0OT, BHIMOIHIEMBIX B TEUCHHE CEMECTPa
* VYCTHBIH ompoc, co0ece1oBaHue
e JloaroroBka u 3amuTa JOKJIaga
¢ TecrupoBanue

7.2 1llkana u KpUTEepHUH OLCHUBAHMUS Pe3yJbTATOB 00y4eHUsI

PesynbraThl 00y4eHHs OIICHUBAIOTCS 110 OAJUTBHOM MIKaie, 0ayuTbl HAYUCIISIOTCS CTYACHTY I10
pe3yibTaTaM BBITIOJHEHUS 0053aTeIbHBIX PadoT.

Onenka KoanuyecTBO 0a/1710B
OTJIMYHO ot 81 g0 100
XOPOIIIO ot 61 no 80
YAOBJIETBOPUTEIBHO ot 41 no 60
HEYJOBJIETBOPUTEIBHO 40 u meHee

7.3  OueHo4HbIE CpeacTBa

7.3.1. Texymuii KOHTPOJIb
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TeMbl 111 YCTHBIX OIIPOCOB

. Texnonmoruu pazaeneHus BO3ayxa

. Tunel ycTaHOBOK 1Sl pa3/iefieHus BO31yXa

. Kpatkas Texunueckas xapakrepuctuka yctaHoBkU Kt-11; obnactu ee nmpuMeHeHHs.

. [IpunnunuansHas cxema BPY Beicokoro nasnenus.

. [IpunnunuansHas cxema BPY cpennero nasienus.

. [IpunuunuansHas cxema BPY Huskoro naBieHus.

. O6ocHOBaHUE BBIOOPA MCXOMHBIX TEXHOJIOTHUECKUX MAPAMETPOB ISl pacyeTa CXeMbl

0 N LN B~ W N

. Onucanue uIeHTUHUKATOPOB MPOTPAMMBI (C HCXOIHBIMH TAHHBIMHU IS pacueTa).

9. OcHoBHbI€ 3TaIbl pacuera cxeMsl BPY.

10. [TpuHIIMIT UCTIONB30BAHUS «PE3EPBay y3Ja PEKTUPUKAIIMU TIPH TMEPEX0ie K CXEME OJTHOTO
HHM3KOI'O JIaBJICHHS.

11.HacTuuHbIi BBIBOJ JKUIKOTO NPOAYKTa B YCTAaHOBKE HM3KOIO JaBiieHUs. BiusHue
BBIBOJIMUMOTO JKHJIKOTO TIPOJYKTa Ha MapaMeTphbl YCTAaHOBKHU

12.0npenenenne 101 J€TaHAECPHOTO MOTOKA B YCTAHOBKE HU3KOTO JaBJICHUSI.

13. CocraB BO3ayXa M TEMIIEPATypbl KHIIEHUS €ro OCHOBHBIX KOMIIOHEHTOB TpHU
aTMOC(EpPHOM JIaBJICHUHU.

14. [TpuHIIUTT HU3KOTEMIIEPATYPHOTO pa3/ielIeHUsI U pabOThl YCTAHOBOK pa3/ieNieHUs BO3IyXa.

15. MarepuanbHplii OallaHC yCTAaHOBKM pAa3[C/ICHHs] BO3AyXa M OIPEACIICHUE I0Jr
MOJTy4aeMOTO KUCIIOPO/Ia.

16. CocraBnsironiue MNOTEPh XOJOAONPOU3BOAUTENLHOCTH B BPY mis mpousBoacTea
ra3000pa3HbBIX MPOAYKTOB Pa3ACIICHUs U UX OMpE/eICHHE.

17. ITosICHUTB ¢ KaKOM 1IeJIbI0 C)KUMAEM BO3AyX B KoMiipeccope BPY BbicOkoOro naBiieHus.

18. bamanc sHeprum u onpezesieHne padodero nabieHus B BPY BwicOkoro maBiieHus st
MIPOU3BOICTBA I'a3000pa3HbIX MPOJAYKTOB pa3/ICICHUS.

19.0npenenuts naBiaeHue cxatus Bo3ayxa B BPY BbicOKOro maBieHus] MpHU MPOU3BOACTBE
ra3000pa3HBIX TMPOAYKTOB PAa3ACIICHUs TPH BEIWYHUHE IMOTEPh XOJIOAOMPOU3BOAUTEILHOCTH 10
kJx/m3.

20. Ompenenuth C NOMOUIBIO auarpamMmbl T-S moTepu XOJ0J0NPOU3BOAUTENBHOCTH OT
Hepopekynepaun B BPY s mpousBoacTBa razo00pa3HBIX MPOAYKTOB pa3felieHUs MpH
HEJIOpEKyIepaluu 1o a3oTy u kucinopoay SK.

21. OnpenenuTh OO0 MOJy4YaeMOro Kuciaopoaa u3 1 M3 Bo3ayxa HpU KOHILIEHTPALUU
kucaopona 99% 02, konuenTpauuu azota 97% N2

Tembl 10K1210B

1. Cxembl BPY Hu3KOrO naBneHus Ajas MpOU3BOJCTBA TEXHONIOrHUeckoro kuciaopona (Kr-11;
Kt-36; K1-70)

2. Cxembl BPY Hu3koro gaBieHus sl IpOM3BOACTBA TEXHUYECKOIO KUCIOPOAA M YHUCTOTO
azota (KA-5; AK-6; KA-15; KAAp-15)

3. Cxempl BPY Hu3koro paBiieHus Uid IPOU3BOJCTBA YHCTOIO a30Ta TEXHUYECKOIO
kuciopona (AK-15I1; AK-7I1)

4. YcraHoBKa JJis MPOU3BOJICTBA Ta3000pa3HOT0 KUCIOpoia A-8

5. [IpuHnunuaneseie cxemsl BPY nns nponsBoacTBa )KMAKUX NMPOAYKTOB pasnaeneHus: BPY
BBICOKOT'O ¥ CPEJIHETO JTaBJICHUN
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6. YCTaHOBKHM C aBTOHOMHBIM OKIKUTEIBHBIM ITUKIOM (Ax-0,05)

7. AncopOLMOHHBIN CIOCO0 pa3iesieHus BO3ayxa

8. MeMOpaHHbIE Ta30pa3IeIUTEIbHBIE YCTAHOBKU

9. TepMoIMHAMHYECKUH aHAIM3 TIPOIIECCOB BO3AYXOPa3IeIUTEIbHBIX YCTAHOBOK

10. bezonacHOCTh IpU MTPOU3BOJCTBE M MPUMEHEHHUH MTPOTYKTOB Pa3/elIeHUs BO3IyXa

IIpumepsI TECTOBOIO 3a1aHUSA

1. M3 kakuXx BELIECTB COCTOUT BO3IYX. ..
=a30T, KUCJIOPOJ, AMOKCHU] yIiIepoaa
~a30T, BOJOPO, TUOKCH]L yIIepoaa
~a30T, BOAOPOJ, BOASHOU Iap
~KHUCJI0pOJ, BOJOPOA, IUOKCUJL YIIepoaa

2. Kakue BeriecTBa MOKHO MOJTy4aTh U3 BO3AyXa...
=a30T, KHUCJIOPOJ, HEOH, KPUIITOH

~a30T, KUCJIIOPOJI, TeIIni

~a30T, KUCJIOPOA, FeJInid, KPUIITOH

~a30T, BOJOPO, HEOH

3. CornacHo ['OCTy 5583-78 B TEXHUYECKOM KHCIIOPOJAE MOTYT IPUCYTCTBOBATH CIIEAYIOIINE
MIPUMECH:

~33% JIBYOKHUCH M OKHUCh KHCI0poJia (B METUITMHCKOM Jtonyckaercs meree 0,1 %)

~33% pa3Hble BUIBI KUCJIOT U OCHOBAHHH B Ta3000pa3HOM BHUIE

~33% 030H M Ipyrue OKUCISIOIINE ra3bl

~ BOJIOPOJ

~ requin

7.3.2. [IpomexxyTo4Hasi aTTecTalus

[TpomexyTouHas arrecTanus odydaronuxcs B (hopMe dK3aMeHa MPOBOAUTCS MO pe3yabTaTaM
BBHITIOJTHEHHSI BCEX BHUAOB Y4eOHOIH palOoThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUTAHOM IO JaHHON
JUCIUILIMHE (MOJYII0), IPU 3TOM YUUTBIBAIOTCS PE3yIbTAaThl TEKYIIErO0 KOHTPOJS yCIIeBAEMOCTH B
TedeHne cemecTpa. OIeHKa CTENEeHU AOCTHKEHHS OOYyJarolIMMHCS TUIAHHPYEMBIX PE3yJIbTaTOB
o0ydeHHs MO0 MAWCHUILTHHE (MOIYJI0) TPOBOAUTCS TMpernojaBaTelieM, BEAYIIUM 3aHATHS IO
JUCUUITTMHE (MOAYJII0) METOAOM 3KCIEPTHOU OLeHKH. [1o uToraM npomexyTo4HOU aTTecTaluu Mo
JUCUHUILTMHE (MOJYJII0) BBICTABIISAECTCS OLEHKA «OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIHHOY» WIH
«HEYJIOBJIETBOPUTEIHLHOY.

IIpumepHbIe BONPOCHI K IK3aMeHY
1. KpaTkas TexHu4eckas xapakrepuctuka yctanoBku K-0,04 ; o0iactu ee mpuMeHECHHSI.
2. Kpatkas Texuuueckas xapakrepuctuka ycraHoBku AK-1,5; o6nactu ee npuMeHeHwHs.
3. Kparkas TexHuueckasi Xxapakrepuctuka yctanoBku Kt-11; obnactu ee mpuMeHeHHS.
4. [lpuanunuansHas cxema BPY Bbicokoro naBnenus.
5. [lpuHnunuaneHas cxema BPY cpennero nasnenus.
6. [IpunuunuanbHas cxema BPY Huzkoro naBneHust.
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7. Ob6ocHOBaHME BHIOOPA UCXOIHBIX TEXHOJIOTHUYECKUX ITApaMETPOB JISl pacyeTa CXeMbl

8. Onucanue uACHTU(PUKATOPOB MPOTPAMMBI (C UCXOAHBIMU JAHHBIMHU ISl pacdeTa).

9. OcHoBHBIE 3Tanbl pacyeTa cxeMbl BPY.

10. [TpuHIIMIT UCTIONB30BAHUS «PE3EPBay y3Ja PEKTU(PUKAIMHU MIPH MEPeXoie K CXeMe OJTHOTO
HU3KOTO JaBJICHUSI.

11. YacTuuHblil BBIBOJ XKHUAKOTO MPOAYKTa B YCTAHOBKE HM3KOrO JaBiieHHs. BriusiHue
BBIBOJMMOTO KMJIKOTO TPOJAYKTa Ha MapaMeTpbl YCTAaHOBKHU

12. Onpenenenue n0Ju J€TaHAEPHOrO MOTOKA B YCTAHOBKE HU3KOI'O JaBJICHUSI.

13. CocraB BO3ayXa U TEMIEpaTypbl KHUIEHUS €ro OCHOBHBIX KOMIIOHEHTOB MpHU
aTMoc(hepHOM JJaBICHUU.

14. TlpuHIMT HU3KOTEMIIEPATYPHOTO Pa3IeIeHUs U pabOThl YCTAHOBOK pa3/Ie/IeHUs BO3yXa.

15. MarepuanbHblii 0anaHC YCTaHOBKM pas3felieHHs BO3AyXa W ONpeAeNiCHHE JI0JU
MOJIy4aeMOT O KUCIIOpOa.

16. CocraBastoniue MNOTEPh XOJOJ0Mpou3BoauTeNbHOCTH B BPY  nns  mpousBojnctBa
ra3000pa3HbBIX MMPOYKTOB Pa3eIICHUs U UX ONpeciieHUE.

17. TlosicHUTB ¢ KaKo LIEJIbI0 CKUMaeM BO3yX B koMrpeccope BPY Bricokoro gaBieHus.

18. bamanc sueprum u onpezesenue padouero nasiieHus B BPY Bwricokoro napienust ajis
MIPOU3BOCTBA T'a3000pa3HbIX MPOAYKTOB Pa3/IeTICHUSI.

19.0npenenuth naBiaeHue ckatusi Bo3ayxa B BPY BeicOkoro maBieHusi mpu MpOU3BOICTBE
ra3000pa3HBIX TMPOJIYKTOB pa3JCliCHUs NpPH BEIUYMHE TMOTEPh XOJOJOMPOU3BOAUTEIHBHOCTH
10 xJIx/™M3.

20. Omnpenenuth ¢ TOMOIIBbIO AuarpaMMbl T-S moTepu XO0JI0JAONPOU3BOAUTENBHOCTH OT
Henopekynepauuu B BPY s mpousBojacTBa Ta3000pa3HBIX  NPOJIYKTOB pasleieHUs MpHU
HEJIOpEKyIepalu 1o a3oTy u kuciopoxny SK.

21. Onpenenuts OO0 TMOJy4aeMOro Kuciaopoja u3 1 M3 Bo3ayxa OpH KOHUEHTPAIMHU
kuciopoaa 99% 02, konueHTpamuu azora 97% N2

22. OnpenenuTh € MNOMOIIbI auarpaMmbl T-S moTepu X0JI0JONMPOU3BOJUTEIIHLHOCTH OT
Hegopekynepaiun B BPY s mpousBoacTBa ra3oo0pa3HBIX MPOAYKTOB pa3lelieHUs MpH
HEJIOpEKyIepaluu 1o a3oTy u kuciuopoay 10K.

23. OnpenenuTh OO0 MOIy4YaeMOro Kuciaopoaa u3 1 M3 Bo3ayxa Hpu KOHILIEHTPALUU
kucaopona 98 % O2, konuentpanuu azora 97% N2
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Oo0pa3zen 3K3aMeHALIMOHHOT0 O1JIeTa

MHUHUCTEPCTBO HAYKHU U BBICLHIET'O OBPA30BAHHUS POCCUNCKOM
OEJIEPALIMA
®EJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKHH INOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKWH ITOJINTEX)

Qaxkynsrer XTub Kadenpa Texunka HU3KUX TeMIepaTyp
Jucuunnuza Bo3ayxopasaeauTeibHble YCTAHOBKH
Hanpasnennel6.03.03

Kypc 4, rpynma 201-551, popma oOydeHus: ounast

AK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. Kparkas Texaudeckast Xxapaktepuctuka ycraHoBku K-0,04 ; o0nacTu ee mpuMeHEHHMS.

2. [IpuHIMI HU3KOTEMIIEPATYPHOTO pa3AesieHus: U paboThl YCTAHOBOK pa3AelieHHUs BO3AyXa.

3. Ompenenutb ¢ TOMOLIBIO JauarpamMmbl T-S moTepu XOJI0J0NPOU3BOAUTEIBHOCTH OT
Hepopekynepaiun B BPY s mpousBoacTBa ra3o00pa3HBIX MPOAYKTOB pa3felieHUs MPH
HEJIOpEKyIepaluu 1o a3oTy u kucinopoay SK.
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K mpomexxyTo4yHOH aTTecTaluu JOMYCKAlTCS TOJIbKO CTYACHTHI, BBHIITOJHUBIINE BCE BHJIbI
y4eOHO paboThl, MIPeyCMOTPEHHbBIE paboueii MPOrpaMMoi o TUCIUILTNHE
«Bo3nyxopa3aenuTenbHbIe YCTAHOBKUY.

Mlxana
Onucanue
OLICHUBAHUSA

BoimonHensl Bce BUABI y4eOHOW paboOTh, MPEIYyCMOTPEHHBIE Y4YeOHBIM
wiaHoM. CTyJeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHMW, YMEHHI, HABBIKOB
NPUBEJICHHBIM B Ta0NMIAxX IOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
OTnu4HO 3HAHUSMH, YMEHUSMH, HaBBIKAMH, TIPUMEHSIET UX B CUTYAIMsIX MOBBIIICHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH NOMYyINEHBI HE3HAYUTEIHHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS MPH aHAJUTUIECKUX OTEPaIHsX, IepeHOCe 3HAHUI
¥ YMEHHIA Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIINH.

BoimonHensl Bce BHIBI y4eOHOW paboOThI, MPETyCMOTPEHHbIE Y4eOHBIM
X mwiaHoM. CTyAeHT JeMOHCTPHUPYET HEIMOJHOE, NPaBUILHOE COOTBETCTBHE
OpoI1I0 . . .

3HAHUW, YMEHMI, HABBIKOB NPHUBEIECHHBIM B TaOJHMIAX IMOKa3aTeneu, amudo

€CJIU IIpU 3TOM ObLIH AOIIYIICHBI 2-3 HECYHICCTBCHHBIC OIIINOKH.

BrimonHensl Bce BUABI y4eOHOW pabOTH, MPEIYyCMOTPEHHBIE Y4YEOHBIM
VYnoBnerBopu- |mmaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHHUK, B KOTOPOM

TEJILHO OCBEILIEHa OCHOBHAas, HauOoiee BaKHAs 4YacTb MaTepuana, HO IpPU 3TOM
JOMYIIeHa OJTHA 3HAYUTEIbHAsT OIIMOKA WM HETOYHOCTb.

He BeimonHeH oauH uiau Oosiee BUIOB y4eOHOH pabOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTyJIEHT JIEMOHCTPUPYET HETOJIHOE COOTBETCTBHE 3HAHUM,
HeynoBneTBopu- | yMeHHH, HABBIKOB TPUBEACHHBIM B TaONUIAX IOKa3aTelNeH, JOMyCKatoTCs

TEJIBHO 3HAYHUTENBHBIC OIMMOKH, MPOSBISICTCS OTCYTCTBUE 3HAHWHN, YMCHHI, HABBIKOB
0 sy TOKa3aTelel, CTyICHT UCTIBITHIBACT 3HAUYUTEIILHBIC 3aTPYHCHUS TIPH
ONIEPUPOBAHUY 3HAHUSMHU M YMEHHUSMHU MPH UX NIEPEHOCE HA HOBBIC CHTYAIIUH.
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