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YTBepK/eHa Ha 3aceiaHu Kadeaps! «[IpoekTupoBaHre 00BLEKTOB JIECHOTO KOMIT/IEKCa»
[Tpotokon Ne 12 3acenanus Kadeapsl «JIT5» ot 15.06.2021 1.

HauanbHuk Ot/iesia 06pa3oBaTe/ibHbIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma oobpeHa Ha 2022/2023 y4ueOHbIH rof,.
[Tporokon Ne 10 3acenanusi kadeapsl «JIT5» ot 13.04.2022 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouas rporpamma oobpeHa Ha 2023/2024 yueOHbIM rof.
[Tporokon Ne 7 3acesanus kadeapol «JIT5» ot 21.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUITIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof,.
[Tporokon Ne 12 3acenanusi Kadeapsl «JIT5» ot 18.04.2024 .
Jluct nepeyTBepXxeHus pabouei MporpamMMbl JUCIUITIMHBI / TIPAKTHKU.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbI rof,.
ITpotokon Ne 09.04.05-04/9 3acenanus kKadenpsl «JIT5» oT 22.04.2025 1.
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.
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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA I1IO JUCIHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IIVTAHUPYEMbBIMHU PE3YJIIbTATAMHA
OCBOEHHA OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas pabodas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAET TPEOOBAaHUS K 3HAHUIM
U yMEHUSIM CTYyJCHTa, a TaKXe OIpeAessieT COJASpKaHHEe M BHUAbl Y4YEOHBIX 3aHATUUH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBHUH C:

» CaMOCTOSITETTLHO yCTaHABIMBaeMbIM 0Opa3oBarenbHbIM cTanaapToMm (CYOC 3++) mo
HAaIPABJIEHUIO  MOJATOTOBKH (ypoBenb OakanaBpuarta):13.03.01 «Temnmosnepretuka u
TEIUIOTEXHUKAY;

* OcHOBHOW mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOrpaMMON MO HAaNpaBJICHUIO
noarotroBku 13.03.01 «TemiosHepreTuka U TEMIIOTEXHUKA,

* Yuebubm wtanom MI'TY um. H.D. baymana no nanpasnenuto nmoarorosku 13.03.01
«TemnuaosHepreTHKa U TeIIOTEXHUKAY.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHUpYeTCs  (OPMUPOBAaHHWE  KOMIICTCHIIWH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ no Hampasinenuto noaroroBku 13.03.01
«TenodHepreTKa U TEIUIOTEXHUKA» (YPOBEHb OaKanaBpHuaTa)

Koa xomnerenuuu ®opMyIHPOBKA KOMIIETEHIINU
no CYOC 3++

IIpodeccnonanbHbie KOMIIETEHIIUN COOCTBEHHbIE

IIKC-5
(13.03.01/31 Crioco6eH y4acTBOBaTh B IJITAHUPOBAHUH U KOHTPOJIE ACATEIBHOCTH
T HEepCcoHaa Mo HKCIUTyaTallui 0ObEKTOB MPO(hecCHOHAIbHON
OHeproobecneucHue
. JEeSITEIbHOCTH
pePUSITHI)

Jlns kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS ITOCTHIKEHHE DPE3YIbTaTOB
oOyuenuss (PO), BHoOCAmUMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaJA B (QOpMHpOBaHUE
KOMIIETEHIIMM,  MPEeAYyCMOTPEHHBIX  OCHOBHOM  mpogeccHoHanbHOM  00pa3oBaTeNIbHOMN
nporpaMmoii (tadm. 1).



Taoauna 1. Uaaukatopel 1OCTHKEHUS KOMITETCHITUN

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuauxkaTopsbl

@DopMbI U METOAbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIUN

ITIKC-5

(13.03.01/31 DHeproobdecneueHne
IIPEANIPUATHI)

CrniocoGeH y4acTBOBaTh B
IUTAHUPOBAHUU U KOHTPOJIE
JeSITeIbHOCTH MePCOHaa Mo
JKCIUTyaTaluu 0ObEKTOB
npodeccuoHaNbHOM eATeNbHOCTH

BJIAJIETH

- METO/IaMH TUTAaHUPOBaHUS pabOT MO HKCIUTyaTallH,
TEXHUYECKOMY OOCITYy>KUBAaHUIO, TEKYILIEMY U
KaluTaJIbHOMY PEMOHTY O0BEKTOB MPOPECCHOHATBHON
NESTEIbHOCTH

Jlekuu

CemuHapwbl

JlabopaTopHbie paGoThl
CamocrosiTejibHasi padoTa (B TOM 4ncie
BBITIOJIHEHHE KYPCOBOTO ITPOEKTA)

AKTHBHBIC M HHTepPaKTHBHbI¢ GOpPMBI (METOABI)
o0yueHus:

00cyxJ1eHUE MPAKTUYECKUX IPUMEPOB Ha JIEKLUAX U
ceMHuHapax




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
ITPOI'PAMMBI

Hucnummuaa Bxoautr B Onok bl «Jluctmmmuaer  (Momynu)»  oOpa3oBaTeIbHOMN
nporpamMmsel OakanaBpuara o HampasiaeHuto 13.03.01 «TemnosHepreTrka U TEIIOTEXHUKAY.

W3ydyeHne AMCHMIIIMHBI MPEANOIaraeT IpEeABAPUTEIIBHOE OCBOCHHME CIIEAYIOIINX
JTUCIUIUIMH y4eOHOTO TU1aHa:

— TexHunueckas TEpMOJIUHAMUKA;

— T'maporazoguHamuka.

OcBoeHHe JaHHOW TUCIUIUIMHBI HEOOXOIMMO KakK MpEALIECTBYIONIEe Ui CIASAYIOUINX
JTUCITUTINH 00pa30BaTeIbHOM MTPOTPAMMBI:

— DHeprocOepekeHue B TEINIOIHEPTETUKE U TETIOTEXHOJIOTUH

— MoHnTax, sKCIuTyaTalys ¥ PEMOHT YHEPreTUYECKOTro 000py10BaHUS;

— Cuctembl OTOIUICHHS, BEHTUISIUU U KOHAULIMOHUPOBAHUS MPOU3BOACTBEHHBIX H

SKWJIBIX 30aHUN.

OcBoeHne y4eOHON JUCIUILTMHBI CBSI3aHO ¢ ()OPMHPOBAHUEM KOMIIETCHIUH C YYETOM
matpunibl komnetenuuid OIIOIl nns wampaBnenust (ypoBenb OakanmaBpuara): 13.03.01
TennosHepreTrka U TEIUIOTEXHUKA.



3. OBBEM JUCIIAITJIMHBbI

O6mmit o0beM gucCHUIUIMHBI coctaBisger 10 3adeTHhIX emunHmi  (3.e.), 360
aKaJIeMMYECKUX 4acoB (270 aACTPOHOMHYECKUX 4acoB). B TOM YUCIIE:
1 cemectp — 5 3.e. (180 ak.u.), 2 cemectp — 5 3.€. (180 ak.u.).

Ta6auna 2. O0pEM TUCIMIUTMHEI 110 BHJIaM y4eOHBIX 3aHATHH (B aKaJIEMUYECKUX Yacax)

O0bem 1o cemecTpam, aKa. 4.
Kosun4yecTBO cemecTpoB
Buabl yueOHol padoThl Bcero OCBOEHHS TUCIHUILINHBI
1 2
O0beM AUCIUTUIMHBI 360 180 180
AyautopHasi pabora* 144 72 72
Jlexmun (JI) 72 36 36
Cemunapsl (C) 54 18 36
JlaGopaTtopubie padoTs (JIP) 18 18 0
CamocrositesibHas padora (CP) 216 108 108
[TpopaboTka yuyebHOro MaTepuana JeKIun 9 4.5 4.5
ITonroroBka Kk ceMuHapam 6.75 2.25 4.5
IToaroToBka K J1abopaTopHbIM paboTam 18 18 0
ITonroroBka K sK3aMeHy 30 30 0
[TonroroBka Kk py0e;XKHOMY KOHTPOJIIO 15 6 9
BrimonHeHne pacueTHO-rpaduuecKoi padboThl 15 15 0
BrlnosiHeHue KypcoBoro npoekTa 54 0 54
Jlpyrue BuIbl CaMOCTOSTENBHON pabOThI 68.25 32.25 36
Bua npoMexyTo4HOM aTTecTAMU Jnczamen 3auér
34T

*B TOM uHcle, B GopMe MPAKTHUECKON TTOATOTOBKH



4. COJEPXKXAHUE JIMCUUAIIMHBI, CTPYKTYPUPOBAHHOE 11O MOJAYJISIM YYEBHOW JUCIUILUIAHBI C
YKA3BAHUEM OTBEJEHHOI'O HA HHUX KO/MYECTBA AKAJEMHUYECKHX HWJIH ACTPOHOMHUYECKHX YACOB U
BUAOB YYEBHbBIX 3AHATUU

Tabauua 3. ConepkaHue TUCHUIUIUHbBI

Buael 3ansaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIb Pe3yJIbTATOB 00y4eHUs
. 3aKpeIvIeHHbIe 3a Banas
Ne n/mm Tema (Ha3BaHUE) MOAYJIS 1 c P Cp | Temoii (kox no CYOC Cpok Dopr -
34+4) (neneunst) MaKc)
1 cemectp
JlabopaTopHBIe pabOTHI
No | 3/5
1 [powpinerroe TenooomenHoe 10 6 6 22 | IIKC-5 5 PyGesKHBII KOHTPOID
obopynoBanue Mol 9/15
HUTOIO: 12/20
JlabopaTopHBIe pabOTHI
3/5
Ne 2
2 TemnnoBoii pacdeT TeMmI000MEHHUKOB 8 4 4 17 ITIKC-5 9 PyOGesxHBII KOHTPOIB 9/15
Ne 2
HUTOTI'O: 12/20
JlabopaTopHbie pabOThI
No3 3/5
3 TemmooOMeHHBIE armaparsl 18 8 8 39 MKC-5 18 PacuerHo-Tpaduueckas 1525
pabota
HUTOTI'O: 18/30
4 OKk3ameH - - - 30 - - - 18/30
HUTOTI'O 3a cemecTp 36 18 18 108 - - - 60/100
2 cemecTp
PyOexHbIi KOHTPOIIH 18/30
5 BrimapHusie ycTaHOBKH 12 12 0 18 | IIKC-5 6 Ne3
HUTOTI'O: 18/30
PyGesxHbIIT KOHTPOITB 18/30
6 CymunbHble KaMephl U alnaparsl 12 12 0 18 IMKC-5 12 Ne 4
HUTOI'O: 18/30




PyGesxHbIiT KOHTPOIIL
7 E;ﬁ;ﬂg);lfaHHOHHHe U cOpOLIMOHHEIE 12 12 18 | mKc-s 13 Nos 24/40
P UTOrO: 24/40
8 Kypcogroii npoekt - - 54 - - 60/100
HUTOTO 3a cemecTp 36 36 108 - - 60/100

*B TOM uHcie, B GOpMe NPaKTHUECKON ITOATOTOBKH




CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHMPOBAaHHOE IO TeMaM (MOAYJIAM)

Ne,
n/n

HaunmeHoBaHue MoayJisl, COiep:KaHHe

Yackwl

«IIpombllIEeHHOE TENI1000MeHHOE 000PYA0BaHUE)

Jleknuu

10

1.1

Tenonepenamwuye 1 TENJI0NCNOIb3YIONIINE YCTAHOBKH.
BricokoTeMiieparypHble TEXHOJIOIMYECKHE YCTAaHOBKH. TemIoBble peakTOpbl
U DHEPreTUYECKUE YCTAHOBKU. DJIEKTPOTEXHUYECKUE YCTAHOBKHU.
TennooOMenHsle anmnapatsl. Ternoncnonb3yromue anmnaparsl.
XO0NOAWIbHBIE U KPUOTEHHBIE arperarhbl.

1.2

Kanaccupukamus tenioodMeHHbIX anmapatoB. Kinaccudukamus
TETIO0OMEHHBIX aIMapaToB MO MPUHLIUITY ACHCTBHS, IO KOHCTPYKTUBHBIM
0COOCHHOCTSIM, 110 BUAY B3aUMHOT'O JIBH>KEHUS TEIUIOHOCUTENEH, IO TUITY
TEIJIOHOCUTENIEH, 110 peXUMY padOThl, O IPUMEHEHHIO U UCIIOJIb30BAHUIO.

1.3

TenJsionocuTeu U UX cBoiicTBa. Knaccudukanus rerioHocuTeneit mno
arperaTHOMYy COCTOSIHUIO. Teruopu3ndeckrne CBONCTBA TETNIOHOCHTEIEH.
Du3NKO-MeXaHNUECKUe CBOMCTBA TerloHocuTenel. TemnepaTypa KUIeHus
U PacTBOPUMOCTbH ra30B TeIuloHocuTenel. XKuakue merammueckue
TEIUIOHOCUTEIH. XJ1aJareHThl.

1.4

Tennoo0MeHHbIe anINapaThHI NEPHOANYECKOT0 H HENPEPbIBHOTO
aeiicTBus. Ilepexoanblie mporecchl B TEMIIOOOMEHHBIX arnapaTax.
WNunukatopHele Bo3aeicTBUs U pyHKIMS oTKiIMKaA. [lepexoanas u
nepeaaToyHas pyHKLUS TEIUIOBBIX MPOLECCOB. MeTol MOMEHTOB:
HavaJIbHbIE U HEHTPaIbHble MOMEHTHI. CXEMbI COEIMHEHUS TEIII000OMEHHBIX
anmnaparos.

1.5

Kanaccndukanus Tenioncnonb3yommx yCTaHOBOK. BrinapHbie
anmnapatsl. Kpucrtannuzatopsl. AGCOpOLIMOHHBIE anapaThl.
Ancop6urionHsle anmnapatsl. [leperonnbsie KyObl 1 peKTH(QHUKAIIMOHHbIE
KOJIOHHBI. CyIIMIIbHBIE YCTAaHOBKH. XOJIOAWIbHBIE U KPUOTE€HHBIE arperarbl

CemuHapsbl

Cl.1

TermoHOCUTEIN U UX CBOMCTBA

Cl.2

Pacuer koadunreHToB TemIonepenayn pekynepaTropon

Cl3

ITepexoHbIe MPOIIECCHl B TETUIOOOMEHHBIX amaparax

JlabopaTopHblie padoThl

JIP1.1

MOI[GJ'II/IpOBaHI/Ie nponecca TCIUIoNECpeaavin B PECKYIICpATOpaAX

JIP1.2

OrmpezienieHne napaMmeTpoB TEII0O0OMEHHUKA METOJJOM MOMEHTOB

JIP1.3

OHpC,Z[CJ'ICHI/IC napaMeTpOB COCANHCHU TEIUIO0OMEHHBIX arnmnapaTroB

\SRN SR} S REa Y1 \S AR SR} ] fo)

CamocrositesibHas padora

\®]
\S]

CP1.1

ITpopaboTka yuebHOTO MaTepuana JEeKIHi

1.25

CP1.2

ITonroroBka k ceMruHapam

0.75

CP1.3

ITonroToBka k 1a00paTOpHBIM paboTaMm

CP1.4

IlogroToBka k py6C)KHOMy KOHTPOJIIO

CP1.5

Jlpyrue Bupl CaMOCTOSITENbHON paboThI

11

«TensioBoii pacyer TeNJ1000MEHHHKOBY»

Jlekuu

2.1

KoHCTPpYKTHBHBIH pacyeT peKynepaTuBHBIX TeNJIO0OMEHHHKOB.
Onpenenenue ko3 dunmenrta temnoornaun. CpeHuil TemMrepaTypHbIid
Hanop. OnpezneneHue 3PPEKTUBHBIX THIPABINUECKUX XapaKTEPUCTHK
pekyneparopa. Pacuer koadduuuenta reronepenaun. Onpenenenue

10




KOHCTPYKTUBHOTO CTPOCHUS, TUIOMIAIA TIOBEPXHOCTH U JITUHBI
pekyneparopa

22

IToBepoyHbIii pacyeT peKynepaTUBHBIX TENJI000MEHHBIX ANNAPATOB.
OrnpeziesieHre KOHEUHBIX TEMIIEPATyp TEINIOHOCUTENEH ISl MPSIMOTOKA U
poTuBOTOKA. OmnpeiesieHne CpeTHuX TeMIIepaTyp U TEMIEPAaTypHOTO
Harnopa. [ToBepka koadduimenTa reronepenayn. OnpenencHne MOITHOCTH
TEII000MEHa.

2.3

TenoBoii pacyer TenJ1000MEHHUKOB pPereHepaTOpPHOro THIA.
IToBepouHsbIi pacdeT pereHeparopa. PacdeT HEM3BECTHBIX TEMIIEPATYD,
TETIO(PU3MUECKUX CBOMCTB TETJIOHOCUTEINIEH U UX CKOpocTel B 1
npubnmxennu. Pacuer koadduunenTa temioneperayy 1 YUCia eIMHHIL
nepeHoca B 1 npubnmkenuu. Pacuyer TemepaTypHOro Hamopa.
HrepannonHoe yrouHeHne pacueToB. [IpoeKTHBIN pacdeT pereneparopa.
Pacuer ko3¢ punmenTa Teronepesauy 1 4ucia eUHUL epeHoca. Pacuer
IUIOIIAJIM TEeIIO0OMEHa.

24

TenJioBo#i pacuer TeNJI000MEHHbIX ANNAPATOB CMECUTEILHOI0 THIIA.
TennoBoii pacyer rpaiIupHU ¢ €CTECTBEHHOW U BBIHYKJIEHHOH TATOM.
TemmoBoii pacuet popcyHodHOTO CKpyOOepa. TermnoBoii pacueT ckpyobdepa
Bentypu. Pacuer ckpy006epa ¢ HemoABMKHON HACaJIKOM.

CemuHapbl

C2.1

ITocnemoBaTeIbHOCTH TEIIOBOTO pacucTa peKylnepaTropa

C2.2

Pacuer Terionepenauu u 4nciia eQUHUI] IEPEHOCA PEreHepaTopa

JlaGopaTopHble padoThI

JIP2.1

TernoBoy pacyer pexyreparopa

JIP2.2

TerutoBoii pacyer pereHeparopa

CamocrosiTeabHas padora

CP2.1

[TpopaboTka yueOHOro Marepuaa JICKIui

CP2.2

IlogroToBka k CCMHUHapam

CP2.3

ITonroroBka K 1a00paTOpHBIM paboTaMm

CP2.4

IlonroroBka Kk pyOeXKHOMY KOHTPOJIIO

CP2.5

Jlpyrue BUJbl CAMOCTOSITENIbHOM PaboThI

«Tenn000MeHHbIE aNIAPATHI»

Jlekuuu

18

3.1

PexynepaTtuBHbIe TelJIOOOMeHHbIe annapartbl. PexyneparuBHbie
TEIUTI00OMEHHBIE amTapaThl, WX KjIacCUu(UKaIus, Ha3HauYeHHUEe U 00J1acTh
npuMeHeHus. OCHOBHBIE KOHCTPYKITUH: KOKYXOTPYOHBIE, CEKITHOHHBIE
TEMI000MEHHUKH, TEINIOOOMEHHUKHU C OpeOpEeHHBIMU TpyOaMu,
IJIACTUHYATHIE TETNIOOOMEHHHUKH, UX BUIBI, 3MEEBUKOBBIE U CITUPATIbHBIC
TEII000MEeHHUKN. CXEeMbI OTHOCUTENILHOT'O IBYDKEHUS TEINIOHOCHTEIICH.

3.2

TenuioBbie mapamMeTphl pekyneparopa. Pacnipenenenue Temreparyp B
TpyOax M KaHalax TeIUIO0OOMEHHUKOB. DPPEKTUBHOCTD TEMIOOOMEHHUKOB.
Oco0eHHocTH pacyeTa TeMI000MEHHUKOB ¢ ()a30BbIMH IEPEXOdaMHU
TerioHocuTens. OcOOEHHOCTH pacyeTa TemI000MEHHUKOB B CITydae
3aBHCUMOCTH KOA((UIMEHTA TEIUIOOTAAYH OT TEMIIEPaTyPhl IIOBEPXHOCTH
teruiooomMeHa. TernooOMeHHbIe annapaTsl ¢ OpeOpeHreM TOBEPXHOCTH.
Texnonmoruu opeOpenus. XapakrepucTuku pedep. Pacder TenmooOMeHHUKOB
c opeOpeHueM.

33

PexyneparuBHbIe TENJI000OMEHHUKH NMEPHOANYECKOIO TeHCTBHS.
TemmneparypHble rpaduky U pacyeT peKylnepaTUBHBIX TEINIO0OMEHHUKOB
MIePUONYECKOro IecTBHs. TemioBbie TpyOs! TernmooOMeHHbIE anmnapaThl
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Ha TEIJIOBBIX TPyOax. MeToapl MHTCHCU(UKAIIMK TETTIO0OOMEHA B
pPEKYIEePAaTUBHBIX TETUIOOOMEHHUKAX.

3.4

PerenepatuBHbIe TeNJI000MeHHbIE annapaTbl. PerenepaTuBHbIe
TETUI00OMEHHBIE alapaTthl, 00JIACTh UX MPUMEHEHUS, KOHCTPYKITUH U
npuHIMI aeiictsus. [IpenmyniecTBa U HeAOCTATKU PereHePaTUBHBIX
TEIUI0O0OMEHHUKOB TI0 CPABHEHHIO C PEKYIEPATUBHBIMH. TETI000MEHHUKHY C
HEMOJIBIYKHOM U NOJIBUYKHOW HacaakaMu. Buibl npuMeHseMbIX HacaaokK.
N3menenue TemriepaTyp B HacaJKe pereHEpaTUBHOTO TEIUIOOOMEHHUKA.
Koaddurment akkymyasiiuu HacaIKu.

3.5-
3.6

TenoBbIe MapaMeTpPhI pereHepaTUuBHBIX TEMI00OMEHHUKOB. Bup
TertooOMeHa B pereHeparope. O0beMHbBIN KOA(DPHUITUEHT TeIUIonepeaayun.
Pacuer koaddunmenta Termmonepeaaun B pereHeparope. TemrepaTypHblit
rucrepesuc. CpaBHeHHE TETIOBOH 3(pPEeKTUBHOCTH pabOTHI pereHeparopa
pekyneparopa. Biusiare XapakTepuCTHK HACAIKH HA TETUIOBYIO
3(PEKTUBHOCTH pEreHeparTopa.

3.7

CMmecuTe/ibHbIE Ten1000MeHHUKH. [Tpunnun aeiictus, odnactu
IPUMEHEHHS U KOHCTPYKIMH CMECUTENIbHBIX TeI000MeHHUKOB. [lonble,
HacaJI04HbIe, IEHHBIE CKPYOOepbl. CMeCHUTENbHBIE TEIIIOOOMEHHUKH C
B3BELLICHHBIM cio0eM Hacaaku. Ckpy0oepsl Bentypu. KonrakTHble anmaparsbl
c aktuBHOM Hacaakoil (KTAH). Mcnaputenu u KoHIEeHCATOPBI
CMECHUTEIBHOr0 TUIIA. OpPOCUTENIBHBIE KaMEPhI LIEHTPAJIbHBIX
KOHIUIIOHEPOB.

3.8

TenoBble NapamMeTphbl CMeCUTEIBLHBIX TEN1000MeHHUKOB. J[narpaMma
«OHTanbenus-piarocoaepxkanue» (H-d) Bnaxxnoro Bo3nyxa. OCHOBHbIE
npoueccel 00paboTku Bozayxa B H-d nuarpamme. [Iponeccst 06paboTku
BO3/lyXa B MPSMOTOYHBIX U MPOTUBOTOYHBIX CKpyOOepax. TemioBoii Oananc
cMecuTenbHOoro anmnapara. IloctpoeHune npouecca U3MEHEHUS] COCTOSTHUS
BO3/lyXa B CMECUTEIHLHOM TeIiooOMeHHuKe. CpeiHsisi pa3HOCTh TEMITEpaTyp
B CMECUTEJILHOM TeruioooMeHHuKe. KoaduiuenTs! Temonepenauu B
CMECHUTEIIFHBIX TeIIIO0OMEHHHKAX.

3.9

KonaencanuonHubie Ten1000MEHHUKH VIS TVIy0OOKOM YTHIH3ALUH
TeNJIOThI BJIAKHBIX Ia30B: IPOJIYKTOB CrOPaHUs, BEHTUJISLIUOHHBIX
BBIOPOCOB, OTPaOOTAHHOIO CYIIMIBHOIO areHTa; KOHCTPYKLUH, TPUHIUI
JIEWCTBUA, METOJIbI pacyeTa. JlearpaTopbl, UX Ha3HAYEHUE, BUJIbI,
KOHCTPYKLMH, IPUHIUIIBI JENCTBUS, OCHOBBI pacueTa. CHUCTEMBI
000pOTHOT'O BOAOCHA0KEHNUSI TPOMBIIITIEHHBIX MTPEITPUATHIH.
BenTunsatopHsle, 6ameHHble, aTMOC(hEPHBIE U paHaTOpHbIE TpaupHu. Mx
KOHCTPYKLMHU U cpaBHEHUE. MeTo/ibl 1 0COOEHHOCTH pacueTa rpaJupeH.
Arnmnapatrsl BO3AYIIHOIO OXJIaIEHUS.

CeMunapsl

C3.1

TenoBbie TpyObl. TemooOMeHHbIE annaparhl Ha TEIUIOBBIX TpyOax

C3.2

Hacagxu 1 ux BIusHUE Ha TCIIJIOBYHO 3(1)(I)CKTI/IBHOCTB pereucparopa

C3.3

CMecHuTeIbHEIC TEINIOOOMEHHUKY C B3BEIIICHHBIM CIIOEM HacaakKu

C34

TemnmoBoii 6ajgaHC CMECUTEIBLHOIO TEIII000OMEHHOTO arrapara

JlabGoparopHbie padoThbI

JIP3.1

Pacuet TemooOMeHa CprﬁHOFO Ta30IIPOMBIBATCIIA

JIP3.2

Pacuer TenioBoro u MmarepuaibHOrO 6ajaHca cMecuTenen

JIP3.3

Pacyer atmMmocdepHbIX rpagupeH

JIP3.4

Pacuer Term1o00MEeHHBIX annapaToB Ha TEIUIOBBIX TPyOax

D[ D00 ||| 00

CamocrosiTesbHasi padora

(O]
\O

CP3.1

ITpopaboTka yueOHOTO MaTepHana JISKIHi

2.25
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CP3.2

IToaroroBka k ceMruHapam

CP3.3

[ToaroroBka K 1a00paTOPHBIM paboTaM

CP3.4

Brinonnenue pacuetHo-rpaguueckoit paboThl

15

CP3.5

Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI

12.75

DK3aMeH

30

CP4.1

IToaroroBka K 3K3amMeHy

30

«Bbll'lapl-lble YCTAaHOBKHW»

Jlexknuu

12

5.1

Kunaccnpukanus BbINapHbIX YCTAHOBOK. BrlnlapHbie anmaparsl.
OCHOBHBIE KOHCTPYKIIMH BBIIIAPHBIX aIllIapaToB. BeImapHele anmaparsl co
CBOOO/IHOM, €CTECTBEHHOW U NPUHYAUTEIbHON HUpKyssuueil. [lnenounsle
BbINApHbIC allllapaTa U ucnapurenu. Temmodpusnueckue cBoiicTBa pacTBOPOB
u cmecell. TexHuueckue crnocoObl BelnapuBaHus. OU3NKo-XxUMUUECKHE U
TEPMOJMHAMUYECKHE OCHOBBI IIPOLIECCOB BHIIIAPUBAHHS.

5.2

HUcnapurtenu u konaencaropbl. Tumnsl ucnaputenein. CXxembl MOAKIIOYEHUS
1 ocobeHHocTH koHcTpykiuu. Cemapanus napa. [lorepu naBienus.
Temneparypnsbiil Hanop. TemneparypHas genpeccusi. TUIbl KOHIEHCATOPOB.
Konnencauus cmeceil. Pacuer ternonepenaun. Cpeansisi TeMiepaTrypa u
IIOTEPU J1aBJIeHUs. bapoMeTpuyecKkre KOHIEHCATOPBI.

5.3

MarepuaibHbIi 1 TeNJIOBOM 0aJ1aHC BHINAPHON YCTAHOBKH.
MarepuanbHbiii 0ajgaHC BBIMAPHOTO OAHOKOPITYCHOTO anmnapara. TernaoBoi
OasaHC BBIAPHOTO OJHOKOPITYCHOTO anmnapara. Pacuer moBepxHoCTH
TEIUI000OMEHA BBIITAPHOI YCTaHOBKH. TEIIOBBIE CXEMBI BHITAPHBIX
ONPECHUTEIIbHBIX YCTAHOBOK, METOJIMKA pacyeTa.

54-
5.5

MHorokopnycHble BbIIapHble annapaTbl. CXeMbl MHOTOKOPITYCHBIX
BBIIIAPHBIX alapaToB C MPSIMOTOYHBIM U IPOTUBOTOYHBIM MUTAHUEM.
JlocToMHCTBA M HEAOCTATKU. Pacrnonaraemas u noje3Hast pa3sHOCTH
TEeMIIepaTyp U €€ paclpeieIeHUe 110 CTYIEHsIM MHOTOCTYIIEHUaTON
BBINAPHOM YCTaHOBKU. BrIOOp KoMuecTBa KopiycoB. Pacuer
MHOT'OKOPITYCHOT'O BBIIIAPHOTO amnmnapara. BelmapHble anmapaTsl
annabaTHOro BCKUIAHM. BhimapHble anmapaTsl HOTPY>KHOTO TOPEHUS.
BrinapHele anmnapatsl ¢ TEMJI0BBIM HacocoM. BakyyMHbIe BbITapHbIE
anmaparsl.

5.6

Kpucranausaropsl. Co3aHue NepechIEHHOr0 pacTBOpa: OXJIAXKIEHUE U
ucnapenue. [Ipouecc o6pazoBanus 3apozpieid. Konctpykuun
KpucTanau3aTopoB. Kpucraninzatopsl ¢ BO3AYIIHBIM U BOJSHBIM
oxjaxaeHueM. Bakyym — kpucraminzatopbl. MHOTOKOPITyCHbIE
KpUCTAJUIN3aTOpbl. MaTepualbHbIN U TEIUIOBON OallaHC KpUCTANIN3aTopa.

CemuHapsbl

C5.1

Tennodusnyeckne cBOWCTBA paCTBOPOB M CMECEH

C5.2

TemnepaTypHas aenpeccus BhIIAPHBIX YCTAHOBOK

C5.3

MarepuanbHBIi U TETJIOBOM 0ajJaHC BHIMAPHOTO OJHOKOPITYCHOTO arnmapara

C54

BakyyMHBbI€ BbIITapHbIE anmnapaTsl

C5.5

Pacuer MHOT'OKOPITYCHOI'O BBIIIAPHOI'O alIiapara

C5.6

MarepuanbHBI U TETJIOBOM OajaHC KPUCTAIUIM3aTOpa

CamocrosiTesbHast padora

CP5.1

[TpopaboTka yueOHOrO Matepuaa JCKIui

CP5.2

IloaroroBka Kk ceMuHapam

CP5.3

[ToaroroBka K pyOeKHOMY KOHTPOIIIO
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CP5.4

Jlpyrue BUabI CaMOCTOSITEILHON paboThI

12

«CynmmiabHble KaMephbl U annapaTrbi»

Jleknuu

12

6.1

Cymka. CriocoObl yaaneHnus Biaru u3 Matepuaina. @opmMbl CBSI3U BJaru ¢
MaTtepuaaoM. PaBHOBECHOE U KpUTHUECKOE Biarocoaepxkanue. Ctatuka u
KHHETHKa Ipoiecca cymku. [1epBblit 1 BTOpOH NepUoabl CYIIKU
MaTtepuanoB. OnpeneaeHue CKOPOCTU CYIIKH.

6.2

CymmJjibHble areHTbl. AOCOITIOTHAs U OTHOCUTENIbHAS BIAXKHOCTh BO3AYXa.
HacepieHHocTh 1 cTeneHb HAChIEHHOCTH. Biarocoaepxanue. DHTaNbINS
BJIQXKHOTO BO3yxa. Touka pockl. Temmeparypa Mokporo tepmomerpa. [ — x
nuarpamma Pam3una. J[piMOBBIE ra3bl: METO/IbI TOJIY4€HHS], COCTaB,
SHTAJIBIINS U BJIAroCoepKaHue.

6.3

MarepuaibHbIH M TeNJIOBOH 0aaHc nponecca cymku. MarepuanbHblil
OanaHc BO3AYIIHOW CyIIMIIKHA. Pacxos cymmibHOTO arenTa. TerioBon
OasaHC BO3AYIIHOM CYIIWIKH. TeopeTudeckas v pealibHas CyIIUIKa.
Omnpenenenue yenbHOro pacxoja Bo3ayxa no . I —x quarpamme Pamsuna.

6.4

YnpapieHue CylIWJIbHBIM areHTOM B npouecce cymku. CyIika ¢
II0JIOTPEBOM BO3/yXa B CyHIMIIbHOM Kamepe. Cylika ¢ BO3BpaToM
orpaboTanHOro Bo3ayxa. Cymika ¢ IpoMeKyTOuHbIM nojorpesom. Cyiika
JBIMOBBIMM ra3aMu.

6.5

Cxopoctb npouecca cymku. CocrossHue Biaru B marepuane. Oouue
MOHATHUSA O CKOPOCTHU CcymKU. CKOPOCTh MpoIecca CYIIKH IIPH MOCTOSTHHOM
BJIArOCOAEPKAHUM CYIIMIIBHOTO areHTa. CKOpOoCTh Ipoliecca CyIIKU pU
[IEPEMEHHOM BJIAr0COAEPKAHUH CYIIUIILHOTO areHTa.

6.6

KoncTpykuuu cymmiabHbIX kKamep. Kiaccuduxanus cymmmoxk.
ATMOC]epHbIe CYIINIKNA HENPEepBhIBHOTO AeiicTBUd. [ITHeBMaTHUeCcKue
TpyObI-cymmiky. Cylika Bo B3BeIIEHHOM ciioe. TypOMHHbIE CYLIHIIKH.
Bakyymusie cymmiku. Pagnannonssie cymmiky. Cylika TOKaMH BBICOKOW U
IIPOMBIILITICHHOW YaCTOTBHI.

CemuHapbl

Cé6.1

®opwmbl cBs3M Biaru ¢ MatepuasioM. KoaguuueHT B1aronpoBoHOCTH

C6.2

OnpeneneHre napaMeTpoB BIAXKHOIO BO3yxa 1o / — x 1uarpaMmme

C6.3

Pacuer TemnoBoro u MarepuaabHOro 0ajgaHca BO3AYIIHON CYIIMIKU

C6.4

OnpeneneHI/Ie MapaMeTpOB AbIMOBBIX I'a30B

C6.5

Pacuer nHeBMaTnyeckoil TpyObI-CyIINIKU

C6.6

Pacuer CYHIKH BO B3BCHICHHOM CJIOC

CamocrositesibHas padora

CP6.1

ITpopaboTka yuebHOTO MaTepuana JEeKIHi

CP6.2

ITonroroBka k ceMruHapam

CP6.3

[TonroroBka K py0e;KHOMY KOHTPOJIIO

CP6.4

Jlpyrue BUbl CAMOCTOSITENIbHON PabOTHI

«PexTH(pUKALMOHHBbIE H COPOLMOHHBIE ANNAPATHD)

Jlekuun

12

7.1

®da3oBoe paBHOBecHe. | oMOreHHbIe U reTeporennbie cpeabl. Coctas (a3 u
(dazoBoe paBHoBecue. [IpaBuio ¢az ['m66ca. 3akon ['enpu. 3axon Payisi.
MonekynsipHasi 1 KOHBEKTUBHas AUPy3us. [[ByXKOMIIOHEHTHBIE CPEIbI.
Hocurenu u pacnpenenseMoe BeNIeCTBO.

7.2

JABuMKyIIas cuJia mpoueccoB. YpaBHeHUE pabodeii IMHUKM KOHIICHTPAIIHA.
CxopocTh nepeiaun Macchl. Y paBHEHHE Maccomnepenadn. Yucino equHun
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nepeHoca. Beicota equHuLbl iepeHoca. OnpeneneHne Yncia CTyrneHen
n3MeHeHus KoHneHTpanuu. Koaddumment macconepenayn.

AOcopOuusa. PacTBOpUMOCTD ra30B B JKUJKOCTSAX. Y paBHEHHE aOCOPOIUH.
Hewuzorepmuueckas abcopOuus. [ToBepXHOCTHBIC U TUICHOYHBIE a0COPOEPHI.

7.3 2
Hacanxu. Hacagounsie kononnsl. bap6otaxubie konoHHBL. KOTOHHEI ¢
CUTYATBIMH U KOJIIMAYKOBBIMH Tapenkamu. Yucio tapenok. CkpyOo6epsl.
Ancopoumsi. AncopoenTsl. Mi3orepmbl copouuu. [lecopOuus. YpaBHeHne

7.4 | ancopbunu. CXeMbl U anmaparsl aACOpOIHH. ANMapaThl MEPUOANIECKOTO U 2
HEMPEPBIBHOTO JCHCTBHUSL.

IIpocras neperonka. ®a3oBoe paBHOBECHE KUIAKUX cMecel. B3auMHas
pacTBOPUMOCTH KUJKOCTE. CBOMCTBA cMeCel KUJIKOCTEH U UX TApOB.

7.5 | ®a3oBble 1UarpaMMbl COCTOSIHUS cMecell skuakocTeil. Azeorponus. IIpocras 2
neperoHka ¢ neduermanueid. Y paBHeHHE MPOCTON meperoHku. OCHOBBI
KMHEMAaTUKH MaccooOMeHa. [leperonka ¢ BOJSHBIM ITapOM.

PexTuduxanusi. MarepuanbHbIA U TEIJIOBOM 0ajaHC PeKTU(OUKAITMOHHOM
KOJIOHHBI. PriermoBoe uncio. Pabouune TMHUN UcUepbIBaIOIIEH U

76 YKPETUISAIONIEeH YacTH PeKTH(PUKAITMOHHON KOJIOHHBI. MaTepHalbHbIi 1 ’
TEIUIOBOM OajaHc peKTU(UKAMOHHON KOJIOHHBL. OnpeieNieHne 3aTpar
SHEPTUH Ha pa3fielieHne cMecH B KojoHHe. OnpesiesieHne Yncia Tapesiok B
KOJIOHHE.

CeMmunapsbl 12
7.1 Omnpenenenre OTHOCUTENBHON U a0COIIOTHON KOHIIEHTpAuU ’
MHOTOKOMIIOHEHTHBIX CpeJl
C7.2 | OnpeneneHnre BHICOTHI M KOJIMYECTBA CIMHMI] IIEPEHOCA COPOITUHU 2
C7.3 | Metojbl penieHus ypaBHEHUs1 abcopOuu 2
C7.4 | Onpenenenne KybOBOro ocTaTka M JUCTUILIATA NIPH TPOCTOM MEPErOHKe 2
C7.5 | MarepuanbHblii ¥ TENJI0BON OalaHC peKTU(PHUKAIIMOHHON KOJIOHHBI 2
C7.6 | Ompenenenue ymcia Tapeaok B peKTU(PHUKAIIMOHHON KOJIOHHE 2
CamocrosiTesibHas padoTa 18
CP7.1 | IlpopaboTka yueOHOTO MaTepHraia JEKIHi 1.5
CP7.2 | IloaroroBka K ceMHHapam 1.5
CP7.3 | IloarotoBka K pyOe:KHOMY KOHTPOJIIO 3
CP7.4 | Ipyrue BUJIbI CAMOCTOSATENBHON paboThI 12
8 KypcoBoii npoekT 54
CP8.1 | BoimosHeHne KypcoBOro mpoeKTa 54
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocrosTenpHas padoTa CTYACHTOB NO JUCHHUILIMHE 00ECTIeYMBACTCS CICIYIOUIMMH y4eOHO-
METOIMYECKIMHU MaTepUalaMH:

l.
2.

5.

PabGouas nmporpamma IUCIUIUIMHBI.

VYyeOnas nuTeparypa W JOMOJHUTEIbHBIC Marepuainsl [Pazmen 7 Paboueit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «MHTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUTIIIUHBI |.

Metoauueckne ykazaHus Mg OOy4yarolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JHCHUIUIMHBI|, OOCCIIEUYUBAIONIUE CAMOCTOSITEILHYIO pPadoTy
CTyJIEHTa MpU IMOATOTOBKE K YUEOHBIM 3aHITHUSIM, BBIIOJHEHUU IOMAIIHUX padoT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KomrmuiekT uHaAuBUya bHBIX 3aJaHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHaliaM HauWHas C IEePBOTO 3aHIATHS TI0
JIUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMS TEKYIIETO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJEHTOB IO
JUCHUIINHE

®onn  omeHouHblx cpenctB (POC) nmnsg TpoBeneHHs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTeCTAllMM OOYYalOIMXCS 10 JUCHUIUIMHE OasupyeTcs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHUEM STanoB UX (OPMUPOBaHUS B MpOIlECCe OCBOCHUS 00pa3oBaTeNIbHOM
nporpammel  (pazaen 1). ®OC obecrneuynBaeT OOBEKTUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yNbTaTOB 00YUYECHMs], 3alNIAHUPOBAHHBIX JJIs AUCIUILIINHBIL.

®OC BKIIIOYAET B ceO:

— TepeyeHb KOMIETEHLMH C yKa3aHHEM JTarnoB UX (OPMHUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHue MOoKa3aTejaed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3IMYHBIX 3Talax HUX
dbopMUpOBaHUs, OTMCAHUE IIIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 3aJaHMsI WM WHbIE MaTepUajbl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHMM,
YMEHM, BIaJIcHUI U (WJIK) ONbITa ACSITEIbHOCTH, XapaKTEpU3YIOIIHUE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuajbl, ONpPEIENSIOIINE MPOLEAYypbl OLICHUBAHUS 3HAHWUM, YMEHHI,
BIAJCHUA W (WJHM) OMbITa JAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMIUIMHBI NPOU3BOAUTCSA B cOOTBeTCTBUM C llojoxeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOYHOM arrectauuu cryaeHtoB MI'TY um. H.O.
baymana.

OOC sBRsieTCS MPUIIOKEHUEM K IaHHOM pabodeil mporpaMme JUCIUILINHBL.
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7. NEPEYEHb YYEBHOW JIMTEPATYPbBI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o AMCUUILINHE
TemnnoBeie arperatbl U YCTAaHOBKH Y4eOHOE MOCOOHe sl 00YJarOIIUXCsl 1O HAIPaBICHUIO
noaroroBku 08.03.01 CrpourensctBo / baxkenosa O.1O., baxenosa C.U., 3opun [.A.,
Koznosa N.B., Creneuxkuna K.C. - 2020. - URL: http://www.iprbookshop.ru/101839.html.
Baknanosa, B. I'. TernmooOMeHHBIE anmapaTsl HU3KOTEMIIEPATYPHBIX YCTAHOBOK U CUCTEM

TepMocTaThupoBanus : yueOHoe mocooue / B. I'. baknanona, 1O. A. IlleBny. — Mocksa :
MI'TY um. H.D. baymana, [0. r.]. — Yacts 1 : Annaparsl TpyO4aToro u miacTUHYATO-
pedpucroro tunoB — 2011. — 68 c¢.— Tekcr : amekTpoHHbIH / JlaHb : AIEKTPOHHO-

oubmuoreynas cucrema. — URL: https://e.lanbook.com/book/52215

IlenTpanu3oBaHHOEe TemuiocHaOKeHHe YueOHoe mocodue / Boponnn A.U., A6opues /I.B.,
®omymenko JI.B., Hlarposa A.A. - 2018. - URL: http://www.iprbookshop.ru/83244 . html.
Ceménos, 1O. I1. TennmocuabxeHne npeAnpUsTHil JIECHOTO KOMIUIEKca: yueOHoe mocodue /
1O. TI. Ceménos, A. b. Jlepun, B. I'. Manunun. — Mocksa : MI'TY um. H.D. baymana,

2010. — 185 c. — ISBN 978-5-8135-0528-7. — Texkct : anekTpoHHbi // Jlanp :
IeKTPOHHO-O0nOMoTewnas cuctema. — URL: https://e.lanbook.com/book/104627
[kaposckuit, A. JI. TerocHabxenue : yuebnuk / A. JI. IlIkapoBckuii. — 2-e u3m., cTep.
— Camnkr-Ilerepoypr : Jlans, 2020. — 392 ¢. — ISBN 978-5-8114-5222-4. — Tekcr :
9JICKTpOHHBINM //  JlaHb  :  3ieKkTpoHHO-OMONMoTeyHas  cuctema. —  URL:
https://e.Janbook.com/book/136185

Tennocnabxenne YuebHoe mocobwe / Ilommopunos b.d. - 2011. - URL.:

http://www.iprbookshop.ru/28404.html.

JlomoyIHUTENbHBIE MaTepUAIIbI

[Tponieccel u anmapatbl. PacueT W NpOEKTUPOBaHHWE ammaparoB Uil TEMJIOBBIX H
TEIIOMacCOOOMEHHBIX MporeccoB : yueOHuK s By3oB / A. H. Ocrtpukos, B. H.
Bacunenxko, JI. H. ®ponosa, A. B. Tepexuna. — 2-e u3z., crep. — Cankt-IletepOypr :
Jlanb, 2021. — 440 c. — ISBN 978-5-8114-7644-2. — Texkcrt : 31neKTpoHHBIH // JlaHp :
3JeKTpoHHO-0MOmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/163402
I'meznunora, A. U. TeroBble 1 MacoOOMEHHBIE MPOIECCHl : yuebHoe mocodue / A. .
I'neznqunoBa. — Bonorga : BTMXA um. H.B. Bepemaruna, 2016. — 108 c. — ISBN 978-
5-98076-211-7. — Tekct : aneKTpoHHbIN // JIaHb : 31EKTPOHHO-OMOIMOTEYHAs! CHCTEMA.
— URL: https://e.lanbook.com/book/130876
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHJIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUHU JUCIIUITJIMHbI

1. Caiitr  xadeaper  JIT5S-M®D  «IIpoektupoBaHue OOBEKTOB  JISCHOTO  KOMILIEKCAy:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/.

2. OtkpeiTass uH(pOpManmoHHas Tpynna kadeapsl B counuanbHOH ceTn «BKoHTakTe»:

http://vk.com/bmstul830.
. Poccuiickas rocynapctBeHHas Onoimoreka: http:/ www.rsl.ru.
4. T'ocynapcTBeHHas myOraHast HayYHO-TEXHUYECKas Ooubnmoreka Poccuu:
http://www.gpntb.ru.

. bubnmuoreka MI'TY um. H.D. baymana: http://library.bmstu.ru.

6. Hayuno-trexunueckass Oubnamoreka Kd MITY wum. H.D. baymana: https://bmstu-
kaluga.ru/library.

7. Hayyno-texHuueckas 6ubnuoreka Mo MI'TY UM. H.O. baymana:
https://mf.bmstu.ru/info/library/.

8. Hayunas snextponnas 6ubnuoreka: http://eLIBRARY.RU.

9. DNEeKTPOHHO-OMOIMOTEUHAs cUCTEMa U3aTeNnbCcTBa «Jlanb»: http://e.lanbook.com.

10. DnexTpoHHO-OMOMMOTEYHAasT  cUcTeMa  «YHHBEpCUTEeTcKas  OuOnumoTeka  OHJAH»:
http://biblioclub.ru.

11. DnexTponHo-6ubIMoTEeyHas cucreMa «IPRbooksy»: http://www.iprbookshop.ru.

12. Dnexkrponno-o6udauoreunas cucrema (ObC) «kOpaiit»: https://biblio-online.ru.

13. LlentpanbHas OubimoTeka oOpa3oBaTeabHbIX pecypcoB Munobpuayku PO: www.edulib.ru.

14. Enunas koyekus U poBbIX 00pa3oBaTeIbHBIX pecypcoB: http://school-collection.edu.ru.

15. ®enepanbHblil IEeHTP UHDOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB: http://fcior.edu.ru.

98]

9,

19


https://mf.bmstu.ru/info/faculty/lt/caf/lt5/
http://vk.com/bmstu1830
http://www.rsl.ru/
http://www.gpntb.ru/
http://library.bmstu.ru/
https://bmstu-kaluga.ru/library
https://bmstu-kaluga.ru/library
https://mf.bmstu.ru/info/library/
http://elibrary.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
https://biblio-online.ru/
http://www.edulib.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 10 OCBOEHMIO
JTACIATLITAHBI

[Mpuctynas k pabore, KaXIbld CTYyIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLIHNE MOJIOKEHMSL.

JlMcuuIuiiHa MOCTPOEHa MO0 MOJIYJIBHOMY HMPUHIUITY, KaKABIH MOAYIb HpPEACTaBISET
co0oli JIorn4yecky 3aBeplleHHbIN pa3zen Kypca. B mepBom cemectpe yeTbipe MOAYsl (BKIHOYast
’K3aMeH). Bo BTOpoM cemecTpe Tpu MOAYIIsl, BBIIOJIHAETCS. KypCOBON IIPOEKT.

Ha nepBoMm 3aHATHM CTYyAEHT IojyyaeT HMH(OpMaLUIO Uil JOCTyNa K KOMIUIEKCY
y4€0HO-METOINYECKUX MAaTEPUAIIOB 110 AUCLUILIIMHE.

Jlek1iMOHHBIE 3aHATHS TOCBSILEHBl PACCMOTPEHUIO KIIFOYEBBIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsACHEHHUIO YU€OHBIX 3aJaHH, BBIHOCUMBIX Ha CAMOCTOSITENILHYIO TPOPAOOTKY.

CemuHapckue 3aHATHSI IPOBOJATCS JJIS 3aKpEIUICHUs YCBOCHHOM HHQoOpManu,
nproOpeTeHNs] HABBIKOB €€ NPUMEHEHHMs JJs pPelIeHHs MPAaKTUYeCKHX 3a]ad B IMPeIMETHOMN
00J1aCTH TUCIUITIIMHBIL.

JlabopaTopHbie padoThHI TpEIHA3HAYCHBI I NMPHOOPETEHUS OIBITa MPAKTHICCKON
peanu3aly OCHOBHOM NpodeccHoHaIbHOM 00pa3oBaTeabHOM HporpaMmbl. Meroandeckue
yKazaHust K  Ja0opaTOpHBIM  paboTaM  TpopadaThIBAIOTCA  CTYIEHTAMH BO  BpeMs
CaMOCTOATENIbHOW MOAroToBKU. HeoOXoauMblil ypOBEeHb MOATOTOBKM KOHTPOJHUPYETCS Iepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTryeckast MOATOTOBKA MPU peaTn3aluy y4eOHOW TUCIMIUITMHBI OPTaHU3YyeTCs IyTeM
NPOBENCHUS MPAKTUUYECKUX 3aHATHH, IPAKTUKYMOB, JJA0OPATOPHBIX PadOT W WHAWBUAYAIBHBIX
U(MIM) TPYNNOBBIX KOHCYNbTAllMi, MpeAyCMaTpUBAIOLIMX YydacTHe oOOydaroluxcs B
BBIIOJIHEHUM OTAEIBHBIX 3JIEMEHTOB paloT, CBS3aHHBIX C Oyaymied mpodeccuoHaIbHON
JeSITEIbHOCTBIO.

IIpakTHyeckast MOATOTOBKA MOXET BKJIIOUATh B ceOs OT/ENbHbIE 3aHATHS JIEKIIMOHHOTO
TUIA, KOTOpbIE TpEeAyCMAaTpUBAIOT IMepefady ydeOHOW uHpopMmanuu oOydaromumes,
HEOOXOAUMOW Ui TOCHEAYIOIIEro  BBIMOJHEHUs  paboT, CBsS3aHHBIX C  Oy;ymien
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTYACHTOB BKIJIIOYAET CJEAYIOIIME BHUABI: B IEPBOM
ceMecTpe npopaboTka yueOHOro mMaTepuaia JIEKIHUH, MOAroTOBKa K CEMUHapaM, MOJArOTOBKa K
nabopaTopHbIM paboTaM, MOATOTOBKAa K 3K3aMEHY, IMOATOTOBKa K pPyOEKHOMY KOHTPOJIIO,
BBINOJIHEHHE pacyeTHO-rpauiyeckoil paboThl, BO BTOPOM CEMeCTpe NpopaboTKa y4eOHOro
MaTepuaia JeKIuH, MOAr0TOBKAa K CEMUHapaM, BBIIIOJHEHHE KYypPCOBOTO MPOEKTA, MOATOTOBKA K
pPYOE)KHOMY KOHTPOIIO. Pe3ynbTaTel Bcex BUAOB padOThI CTYIEHTOB (OPMUPYIOTCS B BHUJIE UX
JIMYHOTO PENUTHHTa, KOTOPbIM YUUTHIBAETCS Ha MPOMEKYTOUHON arTrectanuu. CamocTosITeNnbHas
paboTa mpeaycMaTpuBaeT HE TOJBKO MPOPaOOTKY MaTepuanoB JIEKIIMOHHOTO Kypca, HO M HX
pacliipeHre B pe3yiabTaTe IOUCKA, aHallu3a, CTPYKTYpUPOBAaHUS U TPEICTaBICHUS B
KOMITAKTHOM BHJI€ COBPEMEHHON MH(OPMAIIUH U3 BCEX BO3MOKHBIX HCTOYHHUKOB.

Tekymuii KOHTPOJIb TPOBOTUTCS B TEUCHHE KAKIOTO MOIYIS, €r0 HWTOTOBBIC
Pe3ybTaThl CKIIA/IBIBAIOTCA U3 OLIEHOK I10 CJIeIYIOIIUM BHJIaM KOHTPOJIBHBIX MEPOIIPUATHI:

- PyOexHblIif KOHTPOJIBb
- PacuetHo-rpaduueckas pabota
- JJaboparopubie paboTHI.

OcBoeHMe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuH MPOMEXYTOUHOU
aTTecTallid BO3MOXKHO TOJBKO NPHU PErYISPHON paboTe BO BpeMs CEMECTpa U IUIaHOMEPHOM
IPOXOXKJICHUN TEKYIIero KoHTposia. Habparh pedTHHT 1Mo BceM MOIYJSIM B KaXJOM CeMecTpe,
OpOMTH TO KAKAOMY MOIYJII IUIAHOBBIE KOHTPOJIGHBIE MEpPOTPHUSTHS B  TEYCHHUE
9K3aMEHALIMOHHON CECCUU HEBO3MOXHO.

Jlns 3aBepiieHust paboOThl B CEMECTPE CTYAECHT JOJDKEH BBINOJHUTH BCE KOHTPOJIbHBIE
MEpPOTIPUSATHSL.
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IIpomeskyTOYHAs aTTeCTAUMs [0 PE3YIbTAaTaM IMEPBOTO CEMECTPA MO AUCLMUIUIMHE
MpoXoauT B GopMe PK3aMeHa, KOHTPOJIHMPYIOIIETO OCBOCHHE KIIFOUEBBIX, 0A30BBIX IMOJOKEHUN
JUCLUIUIMHBI, COCTABJISIONIMX OCHOBY OCTaTOYHbIX 3HaHWl 1o Heul. I[Ipomexyrounas
aTTeCTalus IO pe3yJbTaTaM BTOPOrO0 CeMecTpa MpoXoauT B dopme auddepeHImpoBaHHOTO
3ayeTas3adeTa.

MeToanKa OLEHKH 110 PEHTHHTY

CTyneHT, BBIIIOJHUBIINN BCE TIPEyCMOTPECHHBIC YI€OHBIM IUIAHOM 33/IaHUS U CAABIINAN
BCE KOHTPOJIBHBIE MEPOIPUSITHS, MOJYy4aeT UTOTOBYIO OLEHKY IO JUCHMIUIMHE 3a CEMECTp B
COOTBETCTBUH CO IIKAJIOM:

ET— OneHka Ha dK3aMeHe, Onenka Ha 3aueTe
aupdepeHuNpPoBaHHOM 3a4eTe
85-100 OTJIMYHO 3a4uTeHo
71 — 84 XOPOIIIO
60 — 70 YIOBJIETBOPUTEIHHO
0-59 HEYJIOBJICTBOPUTEIILHO He 3auteno

OneHuBaHue IUCLMIUIMHBI BEAETCS B COOTBETCTBMM C [losnokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM arrectanuu cryaentoB MI'TY um. H.O. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUM [JUCHUIIJIMHBI, BKJIIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHHMS, THO®OPMALMOHHBIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopmaniuoHHbIe TEXHOJIOTUM:

OnektpoHHas wuH(OpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. bBaymana

o0ecrieynBaeT JIOCTYyN K Y4eOHBIM IUIaHaM, pabOYUM HIporpaMMaM TUCHUIUIMH (MOJIyJei),
IporpaMMaM IpaKTHK, JIEKTPOHHBIM Y4eOHBIM M3/IaHUSM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOouux MporpaMmax JUCHHUILIMH (MOAYJEH), mporpaMmax MpakTHK,
(opMHpOBaHUE IEKTPOHHOIO NMOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIE COXpPaHEHHE ero paboT
U OLEHOK 3a 3Tu pabotsl. IlpegycMoTpeHa BO3MOMXXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHICTBUS CTYIEHTOB M IpenojaBareieid IMOCPEeACTBOM TEXHOJIOIMH M CIy)0 IO
NEPEChUIKE W TOJTYYCHHUIO JIEKTPOHHBIX COOOIICHUH MEXIY IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu NHTEpHET.

e-mail mpenogaBarens Ui orepaTuBHOM cBs3u: sapozhnikov.i.v@bmstu.ru

IIporpammHoe o0ecnieyeHue:

Mathcad
Microsoft Office
PowerPoint
Windows

I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHbBIC CUCTEMBI:

WNudopmannonHo-npasosas cucrema «I apant» http://www.garant.ru;
WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy» http://www.consultant.ru;

IIpodeccuonanbubie 6a3bl JAHHBIX:

Pecypc «MammnocTpoenue» http://www.i-mash.ru.
ITopran mammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHUIIJIMHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecreueHust JAUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHuE 000PYIOBAHUS

1 Jlekuun CHEIHAILHO 000PYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEANIMHBIMYA CPECTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIUMHU BBIXOJI B CETh
WNHTepHeT; nomMenieHus A1 NpoBEACHUS ay IUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC yUeOHOU MEOEIBI0; ayTUTOPUU
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 6a3am
JaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIaCChI.

2 | CemuHapsl CIIELUATILHO 000PYAOBaHHBIE AYJAUTOPUH C
MyJIbTUMEAUNHBIMU CPECTBAMH, CPEACTBAMHU
3BYKOBOCTIPOU3BEACHUS M UMEIOIUMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHHS ayAUTOPHBIX
3aHATHN, 000pYIOBAaHHBIC YUeOHOU MEOECIbIO; ayTUTOPHUU
OCHAII[EHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHET; CTyIun; KOMIIBIOTEPHBIE
KJIACCBI.

3 | JlaGopaTopHbie pabOTHI CHeualbHO 000pyIOBaHHbBIE Ay JTUTOPUH C
MyJIbTUMEAUHHBIMU CPEJCTBAMH, CPEACTBAMHU
3BYKOBOCIIPOHM3BEICHUS 1 UMEIOIIMMU BBIXOJ B CETh
WHTepHeT; moMelIeHus A IPOBECHUS ay JTUTOPHBIX
3aHATUH, 000pyIOBaHHBIE YUeOHON MeOebI0; ayAUTOPUHN
OCHAIIIEHHbIE KOMITBIOTEPAMH C JIOCTYNIOM K 0a3zam
JTAHHBIX U ceTH VIHTepHeT; CTyIuH; KOMITBIOTEPHBIC
KJIACChI.

4 | CamocTodaTenbHas padora | 6ubIMOTEKa, UMEroIIast pabodrie MecTa JJisl CTYJEHTOB;
BBICTAaBOYHBIE 3aJIbl; AyIUTOPUH, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE MPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepKaeHa Ha 3acefianuu Kadepsl JITS
«[IpoekTupoBaHre 0OBEKTOB JIeCHOTO KOMIIIEKCa»

ITporokos Ne 10 ot 13.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHOY YYEBHOY JINTEPATYPHI,
HEOBXOJIMOI1 I/I1 OCBOEHHSA JUCIIAIIIMHBI, YATATH B CJIEJ[YFOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. TerisioBbIe arperaTbl U yCTaHOBKM Y 4eOHOe mocobue /i/1si 06yuaroIyxcsi 1o HarpaB/ieHUIO MOJTr0TOBKU
08.03.01 CrpoutensctiBo / baxkenosa O.HO., baxkenosa C.U., 3opun [.A., Ko3nosa U.B., CTeHeukrHa
K.C. - 2020. - URL: http://www.iprbookshop.ru/101839.html.
2. BaknaHoBa, B. I'. TensiooOMeHHBIe anmaparbl HU3KOTEMITePAaTyPHBIX YCTAaHOBOK U CUCTEM
TepMOCTaTHpoBaHus : yueOHoe rocobue / B. I. BaknaHoga, FO. A. IlleBuu. — Mockgsa : MI'TY um.
H.D. BaymaHa, [6. I.]. — Yactb 1 : Anmaparsl TpyO4aToro u rnjaacTiH4YaTo- pedpucroro tunos — 2011.
— 68 c. — TeKcT : 37meKTpoHHbIM // JIaHb : 3/1eKTPOHHO-0MO/MoTeuHas cuctema. — URL: https://
e.lanbook.com/book/52215
3. LleHTpasm3oBaHHOe TeriocHaOkeHre YueOHoe nmocobue / Boporun A.U., Abopues /1.B., ®omyiiieHKO
JL.B., IllarpoBa A.A. - 2018. - URL: http://www.iprbookshop.ru/83244.html.
4. CeméHo, HO. T1. TeriocHab>keHUe TIPeNPUSATHIA JIeCHOTO KOMIUIEKC : yueOHoe mocobue / FO. T1.
CeméHoOB, A. b. JleBun, B. I ManvuuH. — Mocksa : MI'TY um. H.D. baymana, 2010. — 185 c. — ISBN
978-5-8135-0528-7. — TekcT : 371eKTPOHHBIM // JIaHb : 3/1eKTpPOHHO-0rb/mMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/104627
5. IlIkapoBckwui, A. JI. TernocHabxeHue : yueOHuK / A. JI. [IIkapoBckuii. — 2-e u3f., ctep. — CaHKT-
[Tetep6ypr : Jlanb, 2020. — 392 c. — ISBN 978-5-8114-5222-4. — TeKcT : 3/1eKTpOHHBIH // JIaHb :
3/IeKTPOHHO-0MbmoTeuHas cucrema. — URL: https://e.lanbook.com/book/136185
6. TerutocHabxkeHne YuebHoe nocobue / [TogmopunoB B.®. - 2011. - URL: http://
www.iprbookshop.ru/28404.html.

2). I1.10. IEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWU IVICIIUILIMHBI, BK/TFOUAS ITEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHWS 1 THOOPMAIIMOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKITN:

10. ITepeuenb uHGpOPMALMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX IIPHU H3yUYeHUH AMCLUIIUHBI,
BKJIIOUAsA NMepedyeHb MPOrpaMMHOI0 obecreuenusi, HHGOPMAIHOHHBIX CMIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmHoe obecrnieueHue:
- Foxit Reader

- Mathcad

- OpenOffice

IIpenopaBarenb Kadeapbl:

CanoxxnukoB M.B., moueHT (K.H.), KaHAWJAT TeXHAUeCKUX HayK, AoLeHT, sapozhnikov.i.v@bmstu.ru
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«[IpoekTupoBaHre 0OBEKTOB JIeCHOTO KOMILIEKCa»

ITpotokosn Ne 7 o1 21.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHO¥M YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/Is1 OCBOEHISA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIVIVHE:
1. TerisioBbIe arperaTbl U yCTaHOBKM Y 4eOHOe mocobue /1715t 06yuarommyxcs 1o Harpap/ieHUIO MOJTr0TOBKU
08.03.01 Crpoutensctio / baxkenosa O.HO., baxkenosa C.U., 3opun [.A., Ko3nosa U.B., CTeHeukrHa
K.C. - 2020. - URL: http://www.iprbookshop.ru/101839.html.
2. BaknaHoBa, B. I'. TenyiooOMeHHBIe anmaparsl HU3KOTEMITePaTyPHBIX YCTAaHOBOK M CUCTEM
TepMOCTaTHpoBaHus : yueOHoe rocobue / B. I'. BaknaHoBa, FO. A. IlleBuu. — Mockga : MI'TY um.
H.D. BaymaHa, [6. I.]. — Yactb 1 : Anmaparsl TpyO4aToro u rnjaacTiH4YaTo- pedpucroro tunos — 2011.
— 68 c. — TeKcT : 37eKTpOoHHBIH // JIaHb : 3/1eKTPOHHO-0MbOMoTeuHas cuctema. — URL: https:/
e.lanbook.com/book/52215
3. LleHTpasm3oBaHHOe TeriocHaOkeHre YueOHoe mocobue / Boporun A.W., Abopues /1.B., @omyiiieHKO
JL.B., IllarpoBa A.A. - 2018. - URL: http://www.iprbookshop.ru/83244.html.
4. CeméHo, HO. T1. TeriocHabkeHUe TTPeNPUSATHIA JIeCHOTO KOMIUIEKC : yueOHoe mocobue / FO. T1.
CeméHOB, A. b. JleBun, B. I ManvauH. — Mocksa : MI'TY um. H.3. baymana, 2010. — 185 c. — ISBN
978-5-8135-0528-7. — TekcT : 271eKTPOHHbIM // JIaHb : 3/1eKTpPOHHO-0Mb/moTeuHast cucrema. — URL:
https://e.lanbook.com/book/104627
5. IlIkapoBckwuid, A. JI. TernocHabxeHue : yueObHuk / A. JI. [ITkapoBckuii. — 2-e u3f., ctep. — CaHKT-
[Tetep6ypr : Jlanb, 2020. — 392 c. — ISBN 978-5-8114-5222-4. — TeKcT : 3/1eKTpOHHBIH // JIaHb :
3/IeKTPOHHO-0MbmMoTeuHast cucrema. — URL: https://e.lanbook.com/book/136185
6. TerutocHabxkeHne YuebHoe nocobue / [TognoputoB B.®. - 2011. - URL: http://
www.iprbookshop.ru/28404.html.

2). I1.10. MIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJIOT' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWU VICIIUILIMHBIL, BK/TFOUAS ITEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHWS 1 THOOPMAIIMOHHBIX CIIPABOUYHBIX CUCTEM, UNTATH B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuenb uHGpOPMALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX IIPHU U3yUYeHUH AMCLUILIUHBI,
BKJ/TIOUAsA NMepedyeHb MPOrpaMMHOI0 obecreuennsi, HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- Foxit Reader

- LibreOffice

- Mathcad

IIpenopaBarenb Kadeapbl:

CanoxxHukoB M.B., mgoueHT (K.H.), KaHAWaT TeXHAYeCKUX HaykK, AoLeHT, sapozhnikov.i.v@bmstu.ru



YTBep)KaeHa Ha 3acefanuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIECHOTO KOMILIEKCa»

ITpotokos Ne 12 ot 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ /I/I1 OCBOEHNSA JUCIUAII/IAHBI, YATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBbIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. TerisioBbIe arperaTbl U yCTaHOBKM Y 4eOHOe mocobue /17151 06yuaromyxcsi 1o HarpaB/ieHUIO MOJTr0TOBKU
08.03.01 Crpoutensctio / baxxenosa O.HO., baxkenosa C.U., 3opun [.A., Ko3nosa 1.B., CTeHeukrHa
K.C. - 2020. - URL: http://www.iprbookshop.ru/101839.html.
2. BaknaHoBa, B. I'. TensiooOMeHHBIe anmaparsl HU3KOTEMITePaTypPHBIX YCTAaHOBOK M CUCTEM
TepMOCTaTUpPOBaHus : yuebHoe nocobue / B. I. Baknanoga, FO. A. IlleBuu. — Mocksa : MI'TY um.
H.D. BaymaHa, [6. I.]. — Yactb 1 : Anmaparsl TpyO4aToro u rnjaacTiH4YaTo- pedprcroro tunos — 2011.
— 68 c. — TeKcT : 31MeKTpoHHbIN // JIaHb : 3/1eKTPOHHO-0MO/MoTeuHas cuctema. — URL: https:/
e.lanbook.com/book/52215
3. LleHTpasm3oBaHHOe TeriocHaOkeHe YueOHoe mocobue / Boporun A.W., Abopues /1.B., @omyiieHKO
JL.B., IllarpoBa A.A. - 2018. - URL: http://www.iprbookshop.ru/83244.html.
4. CeméHo, HO. T1. TeriocHabkeHue TIPeNPUSATHIA JIeCHOTO KOMIUIEKC : yueOHoe mocobue / FO. T1.
CeméHOB, A. b. JleBun, B. I Manvuud. — Mocksa : MI'TY um. H.D. baymana, 2010. — 185 c. — ISBN
978-5-8135-0528-7. — TeKcT : 371eKTPOHHbIM // JIaHb : 3/1eKTpOHHO-0nbmoTeuHast cucrema. — URL:
https://e.lanbook.com/book/104627
5. TennocHabkenre YuebHoe rocobue / [ToamopunoB b.®. - 2011. - URL: http://
www.iprbookshop.ru/28404.html.

2). I1.10. IEPEUEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' U, UCIIO/Tb3YEMBIX
PV U3YYEHUM JVICHUATLIAHGI, BK/TFOYASI TIEPEUEHB ITIPOTPAMMHOT'O
OBECHEYEHNA 1 TH®OPMAIIVIOHHBIX CIIPABOUYHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIHUOHHBIX TEXHOIOTHH, MCI0/Ib3yeMbIX NMPU U3yYeHUH JUCIHIIAHBI,
BKJ/II0Uasi MepeueHb NPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CMIPABOYHBIX CHCTEM H
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- LibreOffice

- Mathcad

- Mozilla Firefox

IIpenopaBarenb Kadepsbr:

CanoxxnukoB U.B., noueHT (K.H.), KaHAUJAT TeXHUUeCKUX HayK, oLeHT, sapozhnikov.i.v@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepol JITS
«[IpoekTrpoBaHre 0OBEKTOB JIeCHOTO KOMIL/IeKCa»

ITpoTtokos Ne 09.04.05-04/9 ot 22.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAILIAHBI, YATATH B CJIE/IYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/IHHBIX MaTePHAJIOB, HEO0XOJUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. TerisioBbIe arperaTbl U yCTaHOBKHM : yuebHOe 1ocobue fijisi 00yJaroIxcs 1o HarlpaB/IeHuIo
noarotroBku 08. 03. 01 crpoutenscTBo / baxkeHosa O. FO., baxxeHosa C. ., 3opun . A. [u ap.]. -
MUCHU-MI'CY, 3BC ACB, 2020. - ISBN 978-5-7264-2178-0.
2. baknanoga B. I, ITleBuy FO. A. TersiooOMeHHbIe arrapaTbl HU3KOTeMITePaTypPHbIX YCTAHOBOK M
CHCTEeM TepMOCTaTHpOBaHus : yuebd. mocobue / baknadora B. I, IlleBuu FO. A. ; MI'TY um. H. 3.
BaymaHa. - M. : 3a-Bo MI'TY um. H. 3. baymana, 2011. Y. 1 : Anmapars! Tpy04aToro u rjaacTHHYATO-
pebpuctoro turos. - 2011. - 64 c. : un. - bubnmuorp.: c. 64.
3. LlenTpanu3oBaHHOe TeryioCcHabKeHMe : yueOHoe rtocobue / Boponun A. U., A6opues /1. B.,
®omyienko JI. B. [u ap.]. - CeBepo-KaBka3ckuii ¢eiepanbHblii yHUBepcuteT, 2018.
4. CeméHos, 0. I1. TernocHabxeHure NpeATIPUATHIA JIeCHOTO KOMIIEKC : yueOHOe rocobue / FO. T1.
CeméHOB, A. b. JleBun, B. I Manvuud. — Mocksa : MI'TY um. H.D. baymana, 2010. — 185 c. — ISBN
978-5-8135-0528-7.
5. ITognopuHoB b. ®. TeryiocHabxeHue : yue6HOe rtocobue / TToanopuHoB b. @. - Benropoackuii
roCy/lJapCTBeHHbIM TexHo/ornueckuii yauBepcuteT um. B. I. lllyxoBa, O6C ACB, 2011.

2). I1.10. IEPEUYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITIOJ/Ib3YEMBIX
IMPY N3YUYEHUN JUCIUILINHBI, BK/TFOYAS ITIEPEUEHB ITPOI'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEN PEJAKIIAN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHH, UCIO0/Ib3yeMbIX MPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUYAsi MepeyeHb MPOrpaMMHOro odecrnedeHus, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JJaHHBIX

IIporpaMmMHoe obecrnieueHue:
- 7-Zip

- Arch Linux

- LibreOffice

- Mozilla Firefox

IIpenogaBarenb Kadegpsbl:

CanoxnukoB U.B., noueHT (K.H.), KaHAUJAT TeEXHUYECKUX HayK, oLeHT, sapozhnikov.i.v@bmstu.ru



