[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®NO: Makeumos Anexceli bopncoBUUMUHUCTEPCTBO HAYKHU Y BBICIIEIO OBPA3OBAHUS POCCUCKOM GENEPALIUA

JomkHocTb: ﬂl"DeK@DEEFMTE%EW@@&%@?WM%@A@?@{OMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICIIIEI'O OBPA3SOBAHN

ﬁj;ia”nobﬂﬁ;”o"rpiz3353 iiéjf“&s S MOCKOBCKUI MOJTMTEXHUYECKUI YHUBEPCHUTET

84b180d1a3f02a9e6052125672742735¢18b1ds  (MOCKOBCKHH MMOJUTEX)

CDaKyJ'IBTeT XAUMHUYECKOH TEXHOJIOTMH U OMOTEXHOJIOT U

PABOYAS ITPOI'PAMMA JUCHHUITJIMHbI
«X0JIOAWIbHbIE MALTHHBI»

Hanpagnenue noarotoBku
16.03.03 XosoamiibHasi, KPUOTeHHAS] TEXHUKA U CUCTEMBI KU3Heo0ecneYeHust

[Ipodunb
X0/10AWIIbHASI, KPHOTE€HHAS] TEXHUKA H CHCTEMBbI sKU3Heo0ecIedeHust

Keanudukamms
O0akasnaBp

dopma 00yueHus
O4YHasi

Mocksa, 2025 r.



Pa3paGorunk(mn):
L/ /AE.E /
JIOLIEHT, K.T.H. V .E. Epmonaes
L/
CoriacoBaHo:
3aBenytomuii kageapoit « TexHuka HU3KUX TEMIEpaTyp»,

K.T.H. / 1.A. Hekpacos /

'\‘;A



Conep:xanue

1. Lenu, 3a0a4m ¥ TUTAHUPYEMBIC PE3YJIbTAaThl 00YUEHHUSI IO TUCHHUIUIHHE. ................. 4
2. MecTo TUCHUIUIMHBI B CTPYKTYpPE 00pa30BaTEIIbHON MPOTPAMMEBL.........ccceeerneevnenn.. 4
3. CTpYKTypa ¥ COACPIKAHUE TUCIIUATIIIHHBL. ....eeeeeereerrrreeeenannrreeeeesannnsreeeessssnssseesessnnnnees 4
3.1 Buabl y4eOHOM paOOTHI U TPYIOCMEKOCTD.....ccuvvreeeerreeeeerreeennreeessseeeesnsenss 4
3.2 TemaTU4eCKUl TJIAH U3YUEHUS TUCHUTITIMHBL. .....vvvveeeeerereerrreeeeeeeninnrnneeeens 5
3.3 COEPHKAHUE TUCIIUTIIIMHBL. ... .vvveeeeeserrreeeeeesanrreeeeeessnseeeeesssssssseeeesssnnssseeeens 5
3.4 TemaTnka CeMHUHAPCKUX/TIPAKTUICCKUX U JAOOPATOPHBIX 3aHATHH........... 7
3.5 TemMaTnka KypCOBBIX MPOCKTOB (KYPCOBBIX PAOOT)...ccccvrreerrrreeenrreeeennennnn 7
4. Y4eOHO-METOUIECKOE U HHPOPMAITUOHHOE OOCCTICUCHHUE......eeeeeuvveeeeerreeeenerreeenne 7
4.1 HopmatuBHbI€ JOKYMEHTBI U I'OCTBL.......coiiiiiiiiiiiiiiiiiee et 7
4.2 OCHOBHAS JIATCPATYPA.vvveeeeeeuerrrreeeeesinnrrereeeesisraeeeesesssssssesssesssssseesssssssseees 7
4.3 JIOTIOTHUTEIBHAS JIUTEPATYPu . uvvveeeeeeenrrrrreeeeaiurreeeeessanrreeeeeessssseeeeeansnsees 7
4.4 DneKTPOHHBIC 00PA30BATEIIBHBIC PECYPCBL.....vveeeerrrerereeeerreenrreeeereeenneess 8
4.5 JInueH3noHHOe U CBOOOIHO PAaCIPOCTPaHIEMOE MPOTPaAaMMHOE
OOCCTICUEHME. ....eeeeuevreeeenereeeennnreeeeaseeeeasseesassseeeesssseeessssseesassseesenssseessnsssesssssseesans 8
4.6 CoBpeMeHHbIe MTpodecCUOHANIbHBIC 0a3bl JAHHBIX U MH()OPMALIMOHHbIE
CITPABOUHBIE CHUCTEMBL......eeeeeeeesiunnerrreeeeeeeaannneraeeeeesesssnnssnsareeesssssssssssseeeesessnnnnns 8
5. MaTepruanbHO-TEXHUYECKOE OOCCIICUCHHUE. ... ..vveeeererreeeeerreeessereeeassseeeessneeeesssseesnnnns 8
6. METOIUUECKUE PEKOMEHIAIIM . ..cceeeeeneerrrreeeeeennnnerreeeesessannnsseeesssesnsnssseeeessssssnssseeeeess 8

6.1 MeToanyeckue peKOMEH 1AM JJIsl IPETOIaBaTelIsl O OPraHu3auu

1010 A (5321 PR RUPSSRR 8
6.2 Metoauyeckue ykazaHus sl 00y4aromuxcs Mo OCBOSHUIO AUCITUTIIIMHBI
......................................................................................................................... 10
7. DOH OLICHOUHBIX CPEICTB.ceeeeeeuerrrreeeeasnrrreeeeessssreeeesessassreeessesssssseesesessssseeesssnsnnens 10
7.1 MeToabsl KOHTPOJIS U OIEHUBAHUS PE3YJIbTaTOB OOYUCHHUSL. ..........vveeeeee 10
7.2 llIkana u KpUTEPUU OIICHUBAHUS PE3YJIbTATOB OOYUCHHS. .........eeeeeeee 11

7.3 OICHOUHBIC CPEIICTBA.c..cceuuvvvreeeeeeserrreeeeeaannrreeeeeasssssseeesesssssssseessssssssseeees 11



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

K ocHOBHBLIM neJssM OCBOCHUS AUCIIHUIIIINHBI ((XOJ'IO)II/I.]'H)HI)IG MalluHBD) CICAYET OTHECTHU
0o0ydeHHEe CTYJIEHTOB KOHCTPYKLMHU CYUIECTBYIOIIUX THUIIOB XOJOJWJIbHBIX MAIIUH, a TaKxke
YMEHHUIO BHIOOPA KOHKPETHOM XOJIOAMIPHOM MAIIIMHBI JIJIs1 YCJIIOBHM 3aKa34HKa.

K ocCHOBHBIM 3agayaM OCBOCHMS AUCHMUILIUHBI «XOJIOAWIBHBIE MAIIUHBD) CIEAyeT
OTHECTH:

— U3y4YeHHUe 3aKOHOB TEPMOJIMHAMUKU MTPUMEHHUTEIHLHO K HU3KOTEMIIEpaTypPHBIM MPOIeccam U
[UKJIaM;

— mpUOOpeTeHNEe HABBIKOB TEPMOJIMHAMUYECKOIO aHajIn3a CIOCOO0B OXJIaXIEHUs, BhIOOpe

pabounx BEIIeCTB.

OOyuenue mo aucuUUIUIMHE «XOJOAWIbHBIE MAIIMHBD) HANpaBleHO Ha (HOPMHUpPOBAHUE
y 00y4aroLIUXCs CIASAYIOMNX KOMIETEHII:

Koa n HNuankaTopsl 10CTHKEHUS] KOMIIETEHIIUH
HanMeHOBaHHe
KOMIICeTCHIIUH
[1K-3. Crocoben - 3HaeT BUJIbI K METOJUKH PACUETOB CHCTEMBI XOJIO0CHA0KEHUS
pas3pabartbIBaTh - 3HaeT COBpEMEHHbIE MOAX0/Ibl ¥ METOIUKU ONTHMM3ALIUMH Tpoliecca
METOAMKY pacdyéra | MPOEKTUPOBAHUS CUCTEMBI XOJIOJ0CHAOKCHHS
17001 - YMeerT ornpeenaTh He0OX0 UMbl epeyeHb pacyeToB s
MPOCKTHPOBAHUSA M | TIPOCKTUPOBAHUS CUCTEMBI XOJI0JOCHAOKCHHS
MPOBOJUTH UX - YMeerT omnpeeNaTh METOIUKY pacueTa U OINpeIeIeHUs TeTIOBBIX
Harpy30K Ha CUCTEMY XOJIOJ0CHA0XEHHUS B COOTBETCTBHH C
MOJIOKEHUSMU HOPMATUBHBIX MTPABOBBIX aKTOB B c(pepe TEXHUUECKOTO
peTyIMpOBaHMS U CTAaHAAPTH3AINN M BHJIOM pacdera
- YMmeet BeIOMpaTh Hanboee 3PPEeKTUBHYI0 KOHCTPYKTUBHYIO CXEMY
CHUCTEMBI X0JIOIOCHAOKEHHUS

2.  MecTo AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JlucuumimHa OTHOCUTCA K YUCITYy MPOPECCHOHATBHBIX TUCIUIUIMH YacTH, GOpMUPYEMOit
y4aCTHUKaMH 00pa30BaTEeIbHBIX OTHOIIEHUH, bioka 1 ocHOBHOIT 00pa3oBaTeIbHOM MPOrpaMMBbl
OakanaBpuara.

Jucnumnnuna «XoJoAWIbHBIE MAIIMHBD) B3aUMOCBSI3aHa JIOTUYECKU U COAepKATEeIbHO-
METOJIMYECKH CO CIECAYIOIUMHU AUCIUITUHAME U TipakTukamu OOIT:

— «Teopernueckrie OCHOBBI HU3KOTEMIIEPATYPHOI TEXHUKNY,

— «OCHOBBI IPOSKTUPOBAHUS HU3KOTEMIIEPATYPHBIX CHCTEM.

3. CTpykTypa U coaepkaHue TUCHUILIHMHBI
OO61as Tpy40€MKOCTh AUCLUIUIMHBI cocTaBiseT 3 3aueTHbIX(e) enuHury(sl) (108 vaca (oB)).

3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH
(mo hopmam oOydeHUS)

3.1.1. Ounas hopma oOydeHHst



Ne Bit vae6Hoil paboThI KoauuecTtBO CemecTpnl
n/n 1y P 4acoB 7
1 | AyauTopHble 3aHATHS 54 54
B Tom uucne:
1.1 | Jlexkuuu 36 36
1.2 | CemuHapcKue/IPakKTUYECKUE 3aHATHUS 18 18
1.3 | JlaBopaTopHble 3aHSITH
2 | CamocrosiTesibHasi pabora 54 54
B ToMm unce:
2.1 | IlpopaboTka JEeKIIMOHHOTO MaTepuaia 18 18
2.2 | I[loaroToBKa K ceMHUHapam 36 36
2.3 | IloaroroBka k 1ab0paTOpHBIM paboTam
3 | IlpomexyTouHasi aTTecTALUS
3auet/aud.3auer/sK3aMeH 3a4yer 3a4er
Hroro 108 108

3.2 TemaTuvecKui NJIAH U3yYeHHUS JUCHUILINHBI
(mo ¢popmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TpyaoeMKocCThb, 4ac
AyaurtopHas padora =
D o Q E
Ne Pa3nesibl/TeMbl - = I S =
= = 598 8 g = = B
n/n JAMCHUTTHHBI g S = = e E g3
Z E |E5E| £% | gi
Z S o8 =
= SZ8| &8 S
s a ] =
O E = o)
1 Paszen 1. [TapokoMITpecCHOHHBIE 40 16 10 14
XOJIOIMJIbHBIC MAIITHHBI
2 Paznen 2. AGcopOIIMOHHBIE XOJIOMIIEHBIE 20 8 2 10
MAIITHHE
3 Pasen 3. [1apoBOISTHBIE 35KEKTOPHbIE 14 2 2 10
XOJIOIMJIbHBIC MAIITHHBI
Pasnen 4. I'a30BbIe X0JIOAUIILHBIE MAIITUHEI 22 8 4 10
5 Paznen 5. TepMOdJIEKTpHIECKHE 12 2 10
XOJIOIMJTbHBIC MAIITHHBI
Htoro | 108 36 18 54

3.3 Coaep:xxkanue TUCHUILINHBI

1. [TapokoMIIpecCHOHHBIE XOIOAMIbHBIE MAITUHBI

PaznoBumnocts u  kiaccudukamus I[IKXM. IlpusHak kinaccupukanud 1O YpPOBHIO
TEMIIEPATYP OXJIAXKACHUS, BEIMIMHE XOJIOAOMPOU3BOIUTEIILHOCTH, TUITY TPUHIIMITUATIHLHOW CXEMBI,
croco0y OXJaXIEHUsT KOHJIEHCATOpa, CIOCO0y OXJIaXACHHUS OO0bEKTa, TUIy MPHUHATOTO
KOMIIpeccopa, Criocody arperatupoBanus, oonactu npuMmenenus. O6o3nagenne [TKXM.



OcHoBbl ananu3a d¢dextnBHOCTH U onTuMu3anuu [TKXM. Ontumuzamus XoJ0 uiIbHbBIX
MallMH ¥ OCHOBHBIX Tem1000MeHHbIX ammnapatoB. OcHoBbl moctpoeHusi CAIIP xomoauiabHBIX
CUCTEM.

Paboune cxemsl u koHcTpykiuu [TIKXM. XonoaunbHble MalIuHbI U1l pA3TUYHBIX OTpaciei
MIPOMBILIUIEHHOCTH. XOJIOAWIbHBIE MALIUHBI JIs1 TIPEANPUATUNA TOProBIU. XOJOAUIbHBIE MAIlIMHbI
JUISl XpaHWJIUIL MPOAYKIMHU. XOJOAUIbHBIE MAIIMHBI JUIsl CUCTEM KOHAMIIMOHUPOBAHUSA BO3/ayXa.
TpaHCIIOPTHBIE XOJIOINUIBHBIE MAILIUHBI.

2. AGcopOLMOHHBIE XOJIOAUIbHBIC MALTHBI

3HavyeHne abcopOIMOHHBIX AXM M0 HCIIOJIb30BaHHUIO TOIUIMBHO-IHEPIe€TUUYECKUX PECYpPCOB
st momydenust xomona. Ilpunnun geiictBus AXM. Paboume BemectBa mnis AXM u
npeabaBisieMble K HUM TpeboBanus. AXM mnepuoanmdeckoro paeiictBus. IlpenmymiectBa u
HEJ0CTaTKH.

OCHOBBI TEPMOAMHAMHUKH pacTBOpoB. IIpomecchl cMmemieHus, KUMEHUs, a0copOIuu
JPOCCEINPOBaHUs M peKTU(UKauyu. TeruioBble auarpaMMbl B KOOpAMHATAaX KOHIICHTPALUS-
TEIJIOCOAEPIKAHME.

AOCOpOIIOHHBIE  BOJOAMMHUAYHBIE  XOJOMMiIbHBIe  MamuHel  (ABXM).  Llukisl
onHocryneHyateix ABXM. Pacuer ananmutuyeckwii m rpaduyeckuii. PereneparuBnas ABXM.
KomOuHMpOBaHHbIE IUKIBL. YCIOBHS TIepexoja K KOMOWHUPOBAaHHBIM LUKIaM. LIWKITEI
CTyNEHYaThle B TEIUIOBOM M XOJOAWIbHOM yacTh. KoMOMHUpPOBaHHBIE IMKJIBI C MEXAHUYECKUM
KOMIIPECCOPOM U 3KEKTOPOM.

Pesopbunonnas ABXM. Komnpeccuonno-pesopounonnas ABXM. KonctpykTuBHOE
odopmiienue anmapatoB ABXM u ux KOMIIOHOBKA.

AOcopOLMOHHBIE OPOMHUCTOIMTHEBBIE XONOAUIbHBIE MamHbl (ABXM). [TpuHunuansHas
cxema onHoctyneHuarod ABXM. PaGoume mpomecchl M WX TEIJIOBOM pacueT B TEIJIOBOM
nuarpamme.  AnmabatHo-m300apHas — abcopOmus.  Beicokoremmeparypusie ABXM ¢
JIBYXCTyIeHUaTol reHepauueii. CxeMbl UM TEIJIOBOM pacyeT MpoleccoB. PacyeTHbie peXUMbI U
napamerpudeckuii psn ABXM. KorncrpykrtuBHoe odopmienne ABXM. Cxembl HCIONB30BaHUS
ABXM 11s XJ1aa0oTeIuIocHa0KEeHS.

OddexTuBHOCTh MprMeHEeHUT AXM.

3. [TapoBoasiHBIE PKEKTOPHBIE XOJOAUIbHBIE MAIITMHBI

Haznauenue u o6nactu npumenenus. [IpunnunuanbHas cxema. CxeMbl ¢ TOBEPXHOCTHBIM U
CMEIMBAIOIKUM KoHJeHcaTopaMu. OcCHOBBI Teopuu U pacueta. HeoOpartumble noTepu B
JENUCTBUTENBHOM LMKIE. XapakrepucTuku. Koncrpykium OXM. VienbHble mnokasaTenu U
DHEpPreTHYECcKas OLCHKA.

4. I'a30BbI€ XOJI0JUIIbHBIE MAILIUHBI

Tunel '’XM. Bo3nymnsie xonoaunsHble MamuHbl (BXM). CpaBuutensHas 3¢ pekTuBHOCT
BXM u IIKXM. PerenepatuBHsie BXM c geranaepom. 3aMKHYTblE M Pa30OMKHYTBIE ILIMKIIBI.
Koncrpykuuu 'XM ¢ nerannepamu. BoznymHas typooxonoannbpaas mamuHa TXM 1-25.

5. TepMOAIEKTPUUECKHUE XOIOAUIBHBIE MAITUHbI

OCHOBHBIE  TIOJIO)KEHHUSI ~ TEPMODJIEKTPUUYECKOTO  OXJaxkaeHus. Pexxum  paboThI
TEPMODJIEMEHTOB.  DHepreThdeckass d(PQPEKTHBHOCTb MPUMEHEHHS  TEPMODIIEKTPUYECKOTO
OXJIaXKACHUA. HepCHGKTI/IBLI MIPUMCHCHUA.



34 Temaruka ceMMHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/mpakTHUECKUE 3aHATUS

1. ITapokoMnpeccnOHHBIE XOIOAWIBHBIE MalIMHbL. [locTpoeHue npoueccoB B AMarpaMMax.
Pacuer OCHOBHBIX IIapaMETPOB.

2. AOcopOunoHHBIE XOJIOIWIbHbIE MamuHbl. [locTpoeHHe mpoleccoB B JuarpamMmax.
PacueT 0CHOBHBIX mapameTpoB.

3. T'azoBble xonoqwibHble MamuHbl. [locTpoeHue npoueccoB B auarpaMmax. Pacyer
OCHOBHBIX ITapaMETPOB.

3.4.2. JJabopaTopHbI€ 3aHATUS

He npegycmotrpeHsl.

3.5 Temaruka KypcOBbIX IPOEKTOB (KyPCOBBIX padoT)

He npenycMoTpeHsl.

4. YueOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHune

4.1 HopmatuBHbie 1oKyMeHTHI 1 I'OCThI

1. TOCT P 59972-2021 Cucrtembl BEHTWISALIMM W KOHAWIMOHUPOBAaHUS BO31yXa
oOmiecTBeHHbIX 3MaHui. Texanueckue TpeboBanus. - M.: ®I'BY "PCT", 2022.

2. Pedepar odopmusercst cormacHo TpeboBanmsiMm ['OCT 7.32-2001 «Otué€r o Hay4HO-
UCCIIEIOBATEIBLCKON paboTey.

4.2  OcHOBHas JuTeparypa

1. Cepree, A. A. XomoawibHas TEXHWKAa W TEXHOJIOTHH : ydeOHOe mocobme / A. A.
Ceprees, H. 0. Kacarkuna. — Mxesck : Yal'AY, 2021. — 163 c. — TekcT : 31eKTpOHHBIH //
Jlanp : snexTpoHHO-OMOMMOTeyHas cuctema. — URL: https://e.lanbook.com/book/257900 (marta
oOpamienus: 28.08.2023). — Pexxum noctyna: i aBTOPU3. MOJIb30BATENEH.

4.3 JlonmosHUTeJbHAA JUTEPATYPaA

1. JleonoB, B. II. AOcopOunOHHBIE XOJIOAWJIBHBIE MAIIWHBI : Y4eOHO-METOIUYECKOe
nocooue / B. I1. JleonoB. — Mocksa : MI'TY um. H.D. baymana, 2020. — 76 c. — ISBN 978-5-
7038-5383-2. — Tekcr : anmekTpoHHbIH // JlaHb : 3nexkTpoHHO-OMOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/205679  (nara oOpamenusi: 28.07.2024). — Pexum poctyna: ans

aBTOPH3. MOJIb30BATEIICH.


../../../%D0%9E%D0%9E%D0%9F2023/16.03.03_%D0%B5%D1%80%D0%BC%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2/04%20%D0%A0%D0%9F%D0%94%202023%2016.03.03/+%20%D0%911.2.9%20%D0%9A%D0%BE%D0%BC%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.docx
../../../%D0%9E%D0%9E%D0%9F2023/16.03.03_%D0%B5%D1%80%D0%BC%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2/04%20%D0%A0%D0%9F%D0%94%202023%2016.03.03/+%20%D0%911.2.9%20%D0%9A%D0%BE%D0%BC%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.docx
https://e.lanbook.com/book/205679
https://e.lanbook.com/book/257900

2. Usamenko, E. 0. XonoaunpHbele MamuHbl : ydeOHO-MeTonuyeckoe mocodue / E. HO.
NBamenko, A. C. 3Bepok. — Munck : BHTY, 2020. — 82 c¢. — ISBN 978-985-583-142-7. —
Texkcr: onextpoHHsld / Jlamb :  3NeKTpoHHO-OMOMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/247946 (nmata oOpamenus: 28.07.2024). — Pexum pgoctymna: ajs

aBTOPU3. MIOJIb30BATENEH.

3. Kapnayx, B. B. Temnoucnomns3yomue X0JOAWIbHbIE MAIIMHBI U TEMJIOBbIE HACOCHI :
yueOHoe mocobue / B. B. Kapnayx, M. A. [lynauk, 0. B. IlssakoBa. — Jonenk : JJoHHY3T
umenu Tyran-bapanosckoro, 2019. — 112 c. — Tekct : anekTpoHHBbl // JlaHb : 31€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/461216 (mata oOpamieHus:
28.07.2024). — PexxuM jgoctyna: uis aBTOPH3. MOJIb30BATENCH.

4.4 DuaekTpoHHBbIEe 00pa3oBaTe/IbHbIE PeCYPChI

D0P no nanHo# qucHumiIMHe He pazpadboTas. [IpenycMoTpeHO YacTUYHOE UCTIOIB30BAHUE
D0P:

1. TeopeTrueckue OCHOBBI XOJIOAMIBHON TEXHUKH

https://online.mospolytech.ru/course/view.php?1d=4519

4.5 JluueH3HoHHOe M  CBOOOJHO  pacmpocTpaHsieMoe  MPOrpamMMHoOe
odecreyenue

He npexgycmorpeno.

4.6 CoBpemMeHHbIe Npo(ecCHOHAIbHbIE 0a3bl JAaHHBIX U MH(OPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

HHTepHeT-pecypchl BKIIIOYAIOT y4eOHO-METOJMUECKUE MaTepHalibl B AJIEKTPOHHOM BHJIE,
npeAcTaBieHHbIe Ha caiite http://lib.mami.ru B pasnene «bubmuoTreka», a Takke B JIEKTPOHHBIX
OMOJIMOTEYHBIX CHCTEMaX, C KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPHI Y HUBEPCUTETOM.

5. MarepuajibHO-TeXHHYECKOE O0ecleYeHue

JlekumoHHBIE W TpPaKTUYECKHE 3aHATUS U JabopaTtopHble pabOThl IMPOBOJSATCS B
CHeualIn3upoBaHHbIX aynuTopusax kadenpsl AB2214 u AB2103, ocHaIlIEHHBIX COOTBETCTBYIOLINM
UCIBITaTEIbHBIM CTEHI0BBIM 000pYy10BaHUEM, TUIAKaTAMU, HATypHBIMH 00pa3liamMu y3JI0B, JAeTaleit
MalIVH.

[Ipu xadenpe paboTaeT KOHCYJIbTAIMOHHO-BBIYMCIUTENBHBIA Kiace AB2209 mis
CaMOCTOSTENIbHOW pPalOThl, OCHAIIEHHBIH KOMIBIOTEPAMHU C COOTBETCTBYIOIIUM pACUETHBIM H
rpauuecKuM NporpaMMHBIM 00€CIIeYEHUEM.

6. MeToanyeckue peKOMeHIaluu


http://lib.mami.ru/
https://online.mospolytech.ru/course/view.php?id=4519
https://e.lanbook.com/book/461216
https://e.lanbook.com/book/247946

6.1 MeToanyeckne peKOMeHIANMH JIsl PENOIABATEIS 10 OPraHU3AIUH
o0yueHus

OcHOBHBIM TpeOOBaHMEM K MPENOJABAHUIO JUCLUIUIMHBI SIBISETCS TBOPYECKHUH,
IPOOJIEMHO-TMAIOTOBBIN MO/IX0JI, MO3BOJIAIOIIUN MOBBICUTh MHTEPEC CTYJIEHTOB K COACPHKAHHIO
y4e0HOTO MaTepuania.

OcHoBHast (opMa M3y4yeHUS U 3aKpeIIeHUs 3HAHWM MO 3TOM AMCLMILIMHE — JIEKIIMOHHA,
nabopatopHas M npakTuueckas. [IpenonaBarenb AOKEH MOCIENOBATENIbHO BBIUUTATh CTYIEHTaM
pSAA JIEKUMH, B XOJleé KOTOPBIX CJEAYEeT COCPENOTOYUTh BHHMMAHHE Ha KIIOYEBBIX MOMEHTax
KOHKPETHOI'O TEOPETHYECKOro MaTepuana, a TaKKe OpraHu30BaTh IMPOBENCHHE MPAKTHUECKUX
3aHATUH TakuM OOpa3oM, 4YTOObI AaKTUBU3UPOBATH MBILIUICHHE CTYJEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITENIbHOE HW3BJIEYCHHE HMH HeoOXoauMoil MHGOpMaluu U3 PA3IUYHBIX HCTOYHUKOB,
CPaBHUTEJBHBIM aHAJIM3 METOJOB pPELICHWH, COMNOCTABICHUE TIOJYYEHHBIX PE3yJbTATOB,
(bOopMyIIMPOBKY U apryMEHTAaLIMI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY y4eOHBIX 3aHSTUN MO IJUCHMIUIMHE COCTaBISIOT JEKUuu. B mpouecce oOydeHus
CTYJICHTOB HCMOJB3YIOTCS Pa3lMYHbIe BUBI YUEOHBIX 3aHATUH (AyJUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIIMU, CEMUHAPCKUE 3aHATHS, TabopaTopHble padOThl KOHCYNIbTallMU U T.1. Ha mepBoM 3aHsTUH
M0 JJAaHHOW y4eOHOW MUCIHHILTUHE HEOOXOAMMO O3HAKOMHTH CTYIEHTOB C MOPSIKOM €€ H3yueHus,
PacKpbITh MECTO M POJIb JTUCLUUIUIMHBI B CUCTEME HAyK, €€ MPAaKTHYECKOE 3HAYEHHE, JTOBECTH 10
CTYZEHTOB TpeOoBaHuUs Kadeapbl, OTBETUTh HA BOIPOCHI.

B xone JeKIMOHHOrO 3aHATHS NpenojaBaTelb AOJDKEH Ha3BaTh TeMy, Y4eOHBbIE BOMPOCHI,
03HAaKOMUTbH CTYAECHTOB C IEPEYHEM OCHOBHOM U JJOTIOJIHUTEIBHOMN JIUTEPATYPBI IO TEME 3aHATHSL.

Bo BcTynutenbHO#R yacTH JeKIMU 000CHOBATh MECTO M POJIb M3y4aeMoOil TeMbl B yueOHOI
JUCLUIUINHE, PAaCKpbITh €€ IpaKkTU4Yeckoe 3HaueHue. Eciam uumraercs He nepsBasl JIEKIHs, TO
HEOOXOIMMO YBA3aTh €€ TeMy C NpeAbLaylled, He Hapymas JOTMKH H3JI0KEHUS y4eOHOTro
MaTtepuaia. Jlekuuro cieayer HauMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KpYyr TeX
BOIIPOCOB, KOTOPHIE B €€ X0/1€ OyAyT pacCCMOTPEHBI.

B ocHOBHON dYacTu JIEKIMH CIEIYEeT pPAcKpbITh COAEpKAHUE Y4EeOHBIX BOIIPOCOB,
aKLEHTUPOBAaTh BHUMAHHUE CTYJACHTOB Ha OCHOBHBIX KaTEropusx, SBJIECHUSAX M Ipolieccax,
0COOEHHOCTSIX MX MPOTEKaHUs. PacKphIBaTh CYITHOCTh U COAEPIKAHUE PA3IUYHBIX TOUYEK 3PCHUS U
Hay4yHBIX TIIOAXO/JOB K OOBSCHEHUIO TE€X WM HWHBIX SBIEHMH U 1poueccoB. Cruemyer
apryMEHTHPOBAHO O0OCHOBAaTh COOCTBEHHYIO MO3HUIMIO IO CIIOPHBIM TEOPETHUYECKHUM BOIIPOCAM.
[TpuBoauTh mpuMephl. 3alaBaTh MO XOAY H3JIOKEHUS JIEKIMOHHOTO MaTepuana pUTOPUYECKHE
BOIIPOCHl M CaMOMy JlaBaTb Ha HUX OTBET. DTO CHOCOOCTBYET AaKTHUBU3ALMU MBICIUTEIBHOM
JIeATEIbHOCTH CTYJIEHTOB, NOBBIIICHHIO MX BHUMAaHUSA W HHTEpEca K Marepuany JIEKIUH, €€
conepkanuto. [IpenogaBatens NOKEH PYKOBOAUTH pabOTON CTYAEHTOB MO KOHCIIEKTHPOBAHHIO
JIEKIIMOHHOTO MaTepuaia, MOJAYEepPKUBATh HEOOXOAMMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX
MTOJIOXKEHUH U3ydaeMOU TeMbl, 0CO00 BBIJICIIAS KATETOPUMHBIN armapar.

B 3akmounTensHOM YacTH JIeKIMN HE00X0AMMO chopMyIrpoBaTh 0OIIME BBIBOIBI IO TEME,
pacKpbIBalOIIME COJAEpPKAHME BCEX BOINPOCOB, IIOCTABJICHHBIX B JeKIuU. OOBABUTH TUIaH
OUEpEeIHOTO CEMHHAPCKOT0 WM JAa0OpaTOpPHOTO 3aHATHUS, JaTh KpaTKUe PEeKOMEHIAIMH I10
MOJATOTOBKE CTYJEGHTOB K CEeMUHApy WM JabopatopHoi paboTe. OmnpenenuTb MECTO U Bpems
KOHCYJIbTAI[MM CTY/AEHTaM, I0>KeIaBIIUM BBICTYIIUTh HAa CEMUHApE C JOKJIaJaMu U pedepaTaMu 1o
aKTyaJbHbIM BOIIPOCAM OOCYk/1a€MO TEMBI.
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[lenb mpakTUYECKUX U TaOOPATOPHBIX 3aHATHUI - 00ECTIeYUTh KOHTPOJIb YCBOCHHS Y4EOHOTO
MaTepuaja CTyJIEeHTaMH, pacllupeHue U yriayOleHue 3HaHUM, MOJyYeHHBIX UMM Ha JIEKUUSAX U B
X0Jle caMocTosATeNnbHONM paboTel. IloBbleHne APGEKTUBHOCTH MPAKTUUYECKUX  3aHATUI
JIOCTUTAETCS TOCPEJICTBOM CO3/IaHUSl TBOPYECKOM OOCTaHOBKH, pacHojiararomiel CTYJIEeHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IUIAJIOB U CYXKICHHI MO OOCYXJaeMbIM BOIPOCAM, >KEJIaHHIO Y
CTYJIEHTOB MOPa0OTaTh y TOCKHU MPHU PEIICHUH 3a/1a4.

[Tocae KaxAoOro JEKIMOHHOTO, JabOpaTOPHOTO M MPAKTHUECKOro 3aHATUS CHAeaTh
COOTBETCTBYIOIIYIO 3allMCh B JKypHaJlaX ydeTa MOCEIAEMOCTH 3aHATHI CTYJEHTAMM, BBIICHUTH y
CTapoCT Y4eOHBIX TPYII MPUYHUHBI OTCYTCTBUS CTYJEHTOB Ha 3aHATHAX. [IpOBOIUTH IrpynIoBbie U
WHAVBUAYaJIbHBIE KOHCYJIBTALMU CTYAEHTOB 10 BOIIPOCaM, BOSHHMKAIOUINM y CTYJIEHTOB B XO€ UX
MOJATOTOBKU K TEKYyILEH U MPOMEKYTOYHOH aTTecTallMy M0 y4eOHON TUCHUIUIMHE, PEKOMEH/I0BaTh
B TIOMOIIb Y4eOHBIE U PYTHUE MaTEePUaIbl, a TAK)KE CIIPAaBOYHYIO JIUTEPATYPY.

6.2 Meroguueckue yKazaHusl 1JIs 00y4alOIIMXCS 10 OCBOCHHUIO TN CIIMILIHHbI

CamocrosarenbHass paboTa sBIsSIETCd OJHUM U3 BHUAOB IOJyd4eHHUs 0Opa3oBaHUs
00yJaromMMHUCs U HalpaBJICHA Ha:
®  W3y4YCHHE TEOPETUYECKOTO MaTepraa, OArOTOBKa K JICKIIMOHHBIM, CEMHHAPCKIM
(MpaKTUYECKUM) 3aHITHSIM
® [OArOTOBKA K KOHTPOJHHBIM paboTam
® [OArOTOBKa K TECTUPOBAHMIO C HCHOJIb30BAaHUEM 0011€00pa30BaTENHLHOTO
nopTana.

CamocTtosaTenbHass paboTa CTYAEHTOB MPEACTaBIAET CO0OM BaXkHEilllee 3BEHO y4eOHOTo
mporecca, ©0e3 TPaBUIBHOM OpraHM3allMd KOTOPOro OOydYaroIuiics HEe MOXeT ObITh
BBICOKOKBAJIU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT NOJKEH MOMHHUTh, YTO HAYMHATH CAMOCTOSITENbHBIC 3aHSATHUS CIEAYET C MEePBOTO
ceMecTpa U MPOBOANUTH UX PeryssipHO. OUeHb Ba)KHO MPHIOKUTh MAKCUMYM YCUJIMH, BOJIU, YTOOBI
3aCTaBUTh ceOs paboTaTh € MOJIHOM HArpy3KOM ¢ MEPBOrO JAHS.

Kaxnplil cTyAeHT JO/DKeH caM IUTaHUPOBaTh CBOIO CaMOCTOSITENIBHYIO PaboOTy, MCXOM U3
CBOMX BO3MOXHOCTEH M NPHOPHUTETOB. DTO CTUMYJHUPYET BBIOJHEHHE palboThl, co3faeT Oojee
CIIOKOIHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIFHO CKA3bIBAECTCS HA YCBOSHUH MaTepHaa.

BaxxHo mosiHee yuecTb 00CTOSTENbCTBA CBOEH PabOTHI, YSICHUTD, YTO SIBJSIETCS TJIABHBIM Ha
JAHHOM JTare, KaKylo IMOCJIeI0BAaTEIbHOCTh paOOThl BHIOPATh, YTOOBI BBIMOJHUTH €€ JyYIe U C
HaMMEHBIIMMU 3aTpaTaMH BPEMEHHU U YHEPTHH.

Jis TII0I0TBOPHOM pabOThl HEMAJIOBa)KHOE 3HAUYEHHE HMMEET OOCTaHOBKA, OpraHU3allHs
pabouero mecta. Hy:xHO mOOUTBHCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO TOCTOSIHHBIM.
PaboTa Ha MpUBBIYHOM MeCTE JAeJaeT ee Oosee MI0J0TBOPHOM. [IpOoTyKTHBHOCT pabOThI 3aBUCHT
OT TIPaBWJILHOTO YEPEIOBaHUS TpyAa M oTAbIXxa. [lo3ToMy KaXkaple 4ac WM JBa CIEAYeT JAeaThb
nepepbiB Ha 10-15 mMuHYT. BBIXOAHBIE THHU JIydlle IMOCBSTUTH AKTHBHOMY OTIBIXY, 3aHSTHIM
CIIOPTOM, MIPOTYJIKAMH Ha CBEKEM BO3IyXe M T.I. Jaxke mepekiroueHne ¢ OTHOTO BUa YMCTBEHHOU
paboTHI HA IPYTOH MOXKET CITYy’KUTh AKTUBHBIM OTIBIXOM.

CTyneHT MJODKEH TOMHHUTH, 4YTO B TIporecce OOydYeHHs] BaXHEUIIYIO pOJb HIPaeT
CaMOCTOsITeNIbHAs paboTa ¢ KHUTron. Hayunthcs paboTaTh C KHUTOM — BayKHEHIIIAs 3a/1a4a CTY/ICHTA.
be3 sroro HaBblka OyIeT upe3BBIYAHHO TPYAHO H3ydaTh NPOrPaMMHBIA MaTepuan, U MHOIO
BpeMeHH Oy/IeT IOTpauyeHo HepaloHaibHO. PaboTa ¢ KHUTO# CKiIaabIBaeTcs U3 yMEHUsS 1oa00paTh



11

HeoOXOouMble KHHUTH, pa3o0paTbcsi B HUX, 3aKOHCIEKTHUPOBATh, BbIOpaTh TJaBHOE, YCBOUTH M
MPUMEHUTD Ha MPAKTUKE.

7. DOoH/ OLICHOYHBIX CPEACTB
7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUs

Jo nmarel mpoBeACHHUS TMPOMEXKYTOUYHOW aTTECTAllUU CTYICHT JOJKEH BBITIOJIHUTH BCE
paboTHI, IPeTyCMOTPEHHBIC HACTOSIIIEH paboUueii IpOrpaMMOi TUCITUTUTAHBL.
[Tepeuens o0s3aTENBHBIX PAOOT, BHIMOIHAEMBIX B TEUCHHUE CEMECTpa
* VYcTHBIN onpoc, cobeceoBaHne
¢ KoHTposibHbBIE pabOTHI
* Pedepatsl

7.2 IlIkajga 1 KpUTEpPUM OLEHUBAHUSA Pe3yJIbTATOB 00yUeHUs

PesynbraTsl 00yueHHs OLEHMBAIOTCS MO OAJIBHOM IKaje, Oaylibl HAUUCIISAIOTCS CTYACHTY
0 pe3yJbTaTaM BBITIOJIHEHUS 00s13aTeIbHBIX PadoT.

Ounenka KoanuectBo 0a/110B
OTJINYHO ot 81 1o 100
XOpOLIO ot 61 1o 80
YAOBJIETBOPUTEIHHO ot 41 1o 60
HEYJI0BJIETBOPUTEIBHO 40 u meHee

7.3 OueHouyHbIE CPeACTBA

7.3.1. Texyuuii KOHTPOJIb

KommnuiekT 3aganuii 1J1s1 KOHTPOJIbHOM padoThl
1. Cucremsl kputepues >3pHEKTHBHOCTH XOIOUIBLHBIX CUCTEM (TIPUBEIEHHBIE 3aTPATHI,
yZeIbHbIE IPUBEICHHBIE 3aTpaThl, O€3pa3MepHBIE 3aTPaThl).
TennoBble quarpaMMsl 171 aOCOPOLIMOHHBIX XOJOIMIBHBIX MALIHH.
Paboune cxembl 1 KOHCTPYKIMH NAPOKOMITPECCUOHHBIX XOMIIbHBIX MALIHH.

ComnocraBieHre ra30BbIX U MAPOKOMIIPECCHOHHBIX XOJIOMIBHBIX MAIIIHH.
I'padmyeckuii pacuer nukia abCOpOIMOHHON XOIOAUIBLHON MAIITHHEI.

D W

Tembl pedepatoB
TepMonaeKkTpUUECKHE OXJIAAUTENN MAJION MOIITHOCTH.
2. JIByXcTyIeHYaThIe MTAPOKOMITPECCHOHHBIC XOJOMIbHBIC MAIITUHBI.
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3. JByxcrynenuatrsie ABXM.
4. Metoabl IKCEPreTHUIEeCKOro aHaJIU3a CUCTEM.
5. Tlapo3keKkTopHbIE XOIOAUIbHbIE MAIIIMHBI HA IPUPOJAHBIX XJIaJar€HTaX.

7.3.2. [IpomexxyTO4Hast aTTeCTalMs

[IpomexxyTounass arrectanust oOyd4arommxcs B (opMe -dK3aMeHa MPOBOJUTCS IO
pe3ylibTaTaM BBIMIOJIHEHHUSI BCEX BUIOB y4eOHOW palOThI, MPEIyCMOTPEHHBIX YU€OHBIM IUIAHOM I10
JAHHOW TUCHUIUIMHE (MOJYJI0), TPU OSTOM YYHUTHIBAIOTCS pPE3yJIbTaThl TEKYIIETO KOHTPOIS
yCIeBaeMOCTH B TeueHHe cemecTpa. OIeHKa CTeNeH! JOCTHKEHHS 00yJaroIUMUCS TUIAHUPYEMBIX
pe3yNbTaTOB OOy4YeHUs MO IUCHUIUIMHE (MOJYyINI0) MPOBOAUTCS MPENOaBaTeNIeM, BEIyIIUM
3aHATUS N0 JUCLUMIUIMHE (MOAYJII0) METOJOM SKCHEepTHOM oueHKu. [1o uToram mpomekyTOuHOU
aTTeCTallid 10 JUCUUIUIMHE (MOJYJIO) BBICTABISETCS OICHKA «OTIUYHO», «XOPOLIOY,
«YIIOBJIETBOPUTEIILHO» WIIA «HEYIOBJIETBOPUTEIBHOY.

K mpomexyTouHOM aTTecTaluu JOMYCKAITCA TOJBKO CTYAEHTHI, BBHIITOJIHUBIIHNE BCE BUJIbI
y4eOHOI paboThl, MPEAYCMOTPEHHBIC padoYeil MpOorpaMMOi MO TUCIUIUIMHE «XOJOIUITHHBIC
MAILIHHBD.

IIpumepHbIe BONPOCHI K 3a4eTy

1. Knaccudukanus mapokoMIpecCHOHHBIX XOJIO0IUIBHBIX MalliuH. Jlnana3zoH
XOJIOIOTIPOU3BOAUTEIBLHOCTH U TEMIIEpaTyp oxJaxaeHus. O0JacTy MpUMEHEHHUS.
2. BecoBas 1 MonpHast KOHIIEHTpAIls pacTBOpa. MaTepHallbHbIN U TEIUIOBOM OanaHc

mnmponecca CMCIICHHUA KOMIIOHCHTOB paCcTBOpa.

3. Cucrtema aBTOMaTU3UPOBAHHOTO MPOSKTUPOBaHMSI X0 AmIbHBIX MamuH (CAIIP).
4. Paboune cxeMbl 1 KOHCTPYKIIMH MTAPOKOMITPECCHOHHBIX XOJI0IUIBLHBIX MAIIIHH.
5. CxeMa M TEOPETUYECKHH ITUKI aOCOPOIMOHHON XOJOMMIBHON MamuHbl. [loHsATHE
KpPaTHOCTH IIUPKYJISALIMHI pacTBOpA.
6. Bo3aymnas xonoauibHas MalHa. 3aMKHYTBIE M Pa30MKHYTHIE ITPOIIECCHI.
7. BpomucronureBas abcopOIOHHAs XOIOAMIbHAs MalHa. KOHCTpyKIHs anmaparos.
8. DKEeKTOpHas XOJoawjbHas MamuHa. [lpuHnunuanpHas cxema. [IpemmymectBa u
HEIOCTATKHU.
9. XapakTepHble THapamMeTpbl  XOJOAWUJIBHBIX CHCTEM (pEXKUMHBIE, TEXHUYECKUE,
HKOHOMUYECKHUE).
10. OcHoBHBIE mpomEecchl OMHAPHBIX CMECEH B TEIUIOBOM aMAarpaMMme KOHIEHTPAllMs-
SHTAJIBIIHSL.
IIkana
Onucanue
OLlCHHBaHMS
3auTeHo BrinmonHeHs! Bce BUIBI yueOHOU pabOThI, IPeIyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyJIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHil, HAaBBHIKOB
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MPUBEJCHHBIM B Ta0nMIax T[oOKa3aTeled, omepupyer mIpUOOpEeTEHHBIMU
3HAHUSAMHU, YMEHUSIMH, HAaBbIKAMU, MPUMEHSET UX B CUTYyalUsIX MOBBIIICHHON
cinoxxHoctd. [Ipu 3TOM MOryT OBITH JOMYIIEHBl HE3HAYUTENbHbIE OIIMOKHU,
HETOYHOCTH, 3aTPyAHEHUS MPU aHATUTHYECKUX OMepalusix, IepeHoce 3HaHu
Y YMEHU Ha HOBbIE, HECTaHAapTHBIC CUTYaIUH.

He 3aureno

He BomonHeHn oauH winun  Oojee BUAOB  y4eOHOH  paboThl,
MPEIYCMOTPEHHBIX y4eOHbIM IUIaHOM. CTyAEHT AEMOHCTPHPYET HENOJIHOE
COOTBETCTBUE 3HAHMW, YMEHUMN, HaBBIKOB IIPUBEJEHHBIM B TaOIMLAX
nokasaresiei, JOIyCKarTCs 3HAYUTEIbHbIE OITNOKH, MPOSBISIETCS OTCYTCTBUE
3HaHUM, yYMEHUH, HABBIKOB II0 psAXy II0KA3aTENeH, CTYIEHT HCIBITHIBACT
3HAYUTEJIbHbIE 3aTPyAHEHUS [IPU ONEPUPOBAHUU 3HAHUSIMU U YMEHMSIMU NIPU
UX IEPEHOCE HAa HOBBIE CUTYalUN.




	1. Цели, задачи и планируемые результаты обучения по дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1 Виды учебной работы и трудоемкость
	3.2 Тематический план изучения дисциплины
	3.3 Содержание дисциплины
	3.4 Тематика семинарских/практических и лабораторных занятий
	3.5 Тематика курсовых проектов (курсовых работ)

	4. Учебно-методическое и информационное обеспечение
	4.1 Нормативные документы и ГОСТы
	4.2 Основная литература
	4.3 Дополнительная литература
	4.4 Электронные образовательные ресурсы
	4.5 Лицензионное и свободно распространяемое программное обеспечение
	4.6 Современные профессиональные базы данных и информационные справочные системы

	5. Материально-техническое обеспечение
	6. Методические рекомендации
	6.1 Методические рекомендации для преподавателя по организации обучения
	6.2 Методические указания для обучающихся по освоению дисциплины

	7. Фонд оценочных средств
	7.1 Методы контроля и оценивания результатов обучения
	7.2 Шкала и критерии оценивания результатов обучения
	7.3 Оценочные средства


