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O0beM OUCHHIUTUHBL 5
1. Pe3yabTaTsl

IHosicHUTEALHAA 3aIIHCKA

3.C.

o0yyeHHs] 1O JAUCHHUILIMHE
WHJUKATOpaMU JOCTUXKEHUS KOMIIETEHIINH, YCTAHOBJICHHBIMU 00pa30BaTeNIbHON MTPOrpaMMoit

(MoxyJro),

COOTHECCHHBIC

Komnerenuuu Nuauxkaropsl Pe3yabrarsl 00yyenusi mo | CoorBercrBue
AOCTHKEHUSA AUCHUILINHE (MOYJIIO) Konexcy
KOMIIeTeHIN i IIITHB
K-2 NJ-2 1K-2 3HATh: OCOOCHHOCTH TIPOTEKAHUS
Cnocoben IIpumenser METOMBI | AEHCTBUTENBHBIX TEMIO0OMEHHBIX
HMPOU3BOIUTH CHCTEMHOT'O aHaluM3a | ¥ MacCOOOMEHHBIX IIPOLIECCOB B
CHCTEMHbIIl  aHAJIM3 | MPUHIUMHATIBEHBIX cucTeMax XOJIOIOCHA0KCHH,
UM EOIHXCS pelIeHHH  MMEIOIIUXCS | METOIBI CHCTEMHOTO aHAIH3a;
00BEKTOB 00BEKTOB CHCTEM | YMeTh MPOBOJIUTh pacueTsl
NMPON3BO/ICTBA U | XOIOJ0CHAOKEHNUS JCHCTBUTENBHBIX TEIIOOOMEHHBIX
NpHUMEHEHUs X0J10/1a, U MacCOOOMEHHBIX IIpOIEeccaXx B
pa3padaTbiBaTh CHCTEMaX XOJIOJ0CHA0KCHUS;
¢ dexTuBHDBIE BJAaJeTh HaBBIKAMH CHCTEMHOIO
TEXHOJIOTHYECKHEe U aHaIN3a TEIIO0OMEHHBIX u
KOHCTPYKTHBHbIE MacCOOOMEHHBIX  IPOLECCOB  H
peuieHus cHucTeM NPUMEHCHUS €ro Uil HPOSKTHBIX
X0JI0/I0CHAGKEHHS pacuéros
NA-3TIK-2 3HATh: HOPMATHBHEIC IIPAaBOBEIC
PaspabateiBact aKTBl B cdepe TEXHHYECKOIo
s¢dexTrBHBIE PEryIHpOBaHUS M CTAaHIAPTU3ALMH
TEXHOJIOTHYECKHE u | obopynoBanusi 00pabOTKK BO3ayXa
KOHCTPYKTHBHBIC CHCTEM XOJIOZOCHAOKCHHS;
perueHus CHCTEM | yMeTh  MPOBOIUTH  MPOCKTHbIC
XOJIOTIOCHAOKEHUS B | pacyeThl 000pya0BaHUS 00pabOTKH
COOTBCTCTBUHU C BO3aYyXa B CHUCTCMaxX
TpeOOBaHUSIMU XOJIOIOCHA0KCHUS,
HOPMATHBHBIX MPABOBBIX | BJIAAETh HaBBIKAMH
aKTOB B chepe | mpoekTHpoBaHHS  00OpPYIOBaHHS
TEXHUYECKOTO 00paboTKH BO3IyXa B CHCTEMax
peryJIupoBaHus U | XonomocHaOKeHHs W oTOopa
CTaHIAPTH3AIHN Hanbomee 3¢ heKTUBHBIX
BapUaHTOB JUISL YKa3aHHBIX
YCIIOBUI;
2. Copepxanue TUCHUIIMHBI (MOLYJI51)

Tema 1. O6opynoBanue A5 (PpeOHOBBIX CHCTEM KOHAUIIMOHHPOBAHUSA BO31yXAa.
OcHoBHble rpynnbl obopynosanusi. Ocobennoctu kouctpykuuu SPLIT / MULTI / VREF.
B03MOXHOCTH COBPEMEHHBIX CHCTEM.
Tema 2. UHBepTOPHOE peryJiMpoBaHue X0J1010NPOU3BOANTEIbLHOCTH.
CpaBHHUTENBHBIN
peryaupoBaHus
XOJIOZOTTPOU3BOIUTENLHOCTH. [lapaMeTpbl paboOThl HEMHBEPTOPHOTO KOHIUIIMOHEpA. DTaIlbl

UHBEPTOPHON TEXHOJIOTUU
Tema 3. PaGora unBepropa.

WHBepTOpHasi TEXHOJOTHS PEryJIHMpOBaHUS XOJIOAONPOU3BOIUTEIBHOCTH.
TEXHOJIOTHSX

aHaJInu3

PaGora

KOJIeOaHUsA

CHJIOBBIX

TeMIIepaTyphbl

TPAH3UCTOPOB.

XOJIOIOIPOU3BOAUTEILHCTH KOMIIPECCOPA.
ESEER - onienka sHepretuyeckoil 3p(peKTUBHOCTH U cepTU(HUKAIMS KOHUIIMOHEPOB

BO3IIyXa

npu

Ppa3JINYHBIX

Pesynbrathl

HUHBCPTOPHOT'O

(¢

peryanupoBaHus

Tema 4. Konanuuoneps! cepuii SPLIT, HOJYITPOM, MULTI SPLIT u SUPER
MULTI. MyabTu3oHanabHoe o6opynoBanue VRF u VRV.



Tema 5. JnemenThI X010AMIbHOT0 KOHTYpa CKB.

Kommpeccoppl  (pOTallMOHHBIN,  JIBOWHOW  CBHUHT-KOMIIPECCOpP,  CIHPATBHBIN).
Konnencaropsl (¢ BOASHBIM M BO3AYHIHBIM OxyaxaeHuem). Mcmapurenn (KOXyXOTpyOHBIE,
macTUHYaTele, pedpucteie). PedreTsl (KosiekTopsl W TpOWHMKH). BcmomorarenbHoe
obopynoBanue. [IprOOpsI 3aIMTHI U PETYIUPOBAHUSI.

Tema 6. Boioop CKB. Biausinue ycjJoBHH 3KCIUIYaTAIIMA HA NMPOU3BOAUTEIHLHOCTD
CKB.

Tema 7. OcHOBHBbIe NOHATHSI W OINpeJeJieHHs] MeTOoJa JHeprocéeperawIMx
PeKUMOB.

Nneanpuas moaens CKB. MuorodakTopHas u vactuano-mMHorodakTopHas mojens CKB.
Hopmupyemble  mapameTpbl  Bo3ayxa B pabodeid  30He  momemieHus.  Vcxopnas
tepmoauHamuueckas cucremMa (MUTC). Tumbl 00bEKTOB, B MOMEHICHUSX KOTOPBIX Tpedyercs
NOAJEPKaHUE HOPMUPYEMBIX I1apaMETPOB.

Kaaccel Harpy3ok. [Ipu3Haku kaccoB Harpy30K U UX OCOOEHHOCTH

Pacuérnas repmonnnamuueckas cxema (PTC). Bekrop pexnma GyHKIHOHUPOBAHUSI.

Ipopuanr o6opynoBanus mnoacucrembl CKB. Ilonstue mnpodwist obGopynoBaHuUs
noacucrembl CKB. Ero Bnusiane na PTC. Bapuantel koudurypanuiit CKB B 3aBUCHMOCTH OT
npOodUIs MOJCUCTEMBI OXJIAKIACHUS U YBIIAXKHEHUSI.

Texnonornueckue napamerpsl CKB. PanxupoBku TexHonornyeckux napamerpos CKB.

[ u I peunpkynsauus. CMeXHbIE U MECTHBIE CUCTEMbBI MUKPOKJIMMATA.

Kondurypamuss CKB. «BcTtpoenHoe» mnomenieHue W IMOMEHIEHUE C «HAPYXKHBIMHU
OTpaXKAAOIIMMU KOHCTPYKIUSMU

Tema 8. Merox ontumuzauuu pe:xkumoB pynkunonuposanusi CKB. Bapuantsr CKB:
OMOPHBIN ¥ KOHKYPUPYIOLIMI. BHELIHNE CUCTEMBI.

Tema 9. Bosmymatomue Bo3zaeiictsust Ha CKB. Perynupyembie napamerpsr CKB u ux
pacueTHble 3HadyeHHs. PacueTHble mapaMmeTpbl BO3Ayxa B pabouell 30HE MOMEHICHHS U HX
oTkJIoHeHUs. KOMOMHMpPOBaHHBIN MPUHIUI YIIPABICHUS «II0 OTKJIOHEHHIO U 110 BO3MYLICHHIO».
PacueTHbIil MOMEHT BpeMEHHU

3. IlepeyeHb yueOHO-METOAUYECKOT0 o0ecneYeHHsl TUCHUMIJIMHBI (MOYJIs)

- TPEe3eHTAllMOHHBIE MaTepHalbl 10 JUCHMIUIMHE (MOIYJI0) TIPEACTABICHBI B
aneKTpoHHOM Kypce B OMIOC MAY;

- METOAMYECKHE YyKa3aHUs K BBIMOJHEHUIO TMPAKTUUYECKUX paboT TMpeNCTaBlIEeHbI B
aneKTpoHHOM Kypce B OMIOC MAY;

- METOJMYECKHE MAaTepuajbl JJIsi OOYJarOUIUXCs MO OCBOCHHUIO MUCIMIUIMHBI (MOIYJIS)
npencTaBieHbl Ha oduimanbHoM caiite MAY B pasnene «MHbopmanust mo o0pa3oBaTeabHbIM
mporpamMmam, B TOM YHCIIE aAanTHPOBAHHBIMY.

4. ®oHJ OLEHOYHBIX CPEICTB MO TUCHUILIMHE (MOIYJIIO)

SIBnsieTcss OTAENBHBIM KOMIIOHEHTOM 00pa3oBaTelbHON MporpaMMmbl, pa3paboTaH B
dbopme otaenpHOro nokyMenta. ®OC BkItOUaeT B ceOsi:

- IepeYeHb KOMITETEHIINI C yKa3aHHeM 3TaroB UxX (opMHUpPOBaHUS B MPOIECCE OCBOCHUS
JTUCLUIUINHBI (MOZYJIf);

- 3aJI1aHUS TEKYIIETO KOHTPOJIS,;

- 3QJIaHUS TPOMEKYTOUYHOH aTTECTAIIHH,

- 3a/1aHUs BHYTPEHHEHN OLIEHKH KauecTBa 00pa30BaHMUS.

5. IlepedyeHb OCHOBHOW H /JOMOJHUTEIbHOW Yy4eOHOW JuTepaTypsl (TEUaTHBIC
U3JIaHUS, DJIGKTPOHHbIE Yy4yeOHble HU3JIaHUS U (WIM) Pecypchl SIEKTPOHHO-OMOIMOTEUHBIX

CUCTEM)

Ocnosnas numepamypa:


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

1. Benmunayus : yueb. nocobue onsa eyzos / [[lonywkun B. U. u op.]. - 2-e u30.,
ucnp. - Mockea : Akademus, 2011. - 413 c. (3 3k3.)

2. Taueoponckuu KA. Texnonoeuueckoe  obopyoosanue  npeonpusmuil
00UecmeeHH020 NUMAHUS U MOP206IU @ Y4eOHUK 01 cped. cney. yueo6. 3asedenuti / K. A.
Taiisoponckuui, H. I'. [l]ecnos. - Mockea : @opym : Ungppa-M, 2011. - 477 c. (I 3x3.)

3. Tonybesa O.A.Cucmembl KOHOUYUOHUPOBAHUSL 8030yXa [Dnexmponusiii pecypc] :
Memoo. YKa3aHus no pacyemy u noobopy KOHOUYUOHEPO8 O/l CMYOeHmMOo8, 00YyHarWUXcsa no
cneyuanvhocmu  260601.65 "Mawunvt u annapamvl nuwesvix npousgoocms” / Deoep.
azenmcmeo no pwvloonoecmsy, @I'BOY BIIO "Mypman. coc. mexu. yn-m", Kag. mexnon u
xonooun. obopyoosanus ; cocm. O. A. I'onybesa. - nekmpon. mexkcmogvie oau. (1 ¢aiin : 839
Kb6). - Mypmanck : H30-60 MI'TY, 2013

4, Crnacmuxun  FO. H. Texuuueckas sKkcniyamayusi Cy008blX XOJOOUTbHLIX
YCMAaHOBOK @ yueb. OJisi 8y308 NO cheyuairbHocmu "DKcnayamayus cy008blX dHePSemuyecKux
yemanogok" u no Hampaenenusm ypoeHsa Oakanaspuama u macucmpamypwsl "Xonoounvhas,
KpUuo2eHHas mexHuxa u cucmemsl sscusneobvecnevenus" / 0. H. Crnacmuxun, A. 1. Etioeroc, D. E.
Enucees; noo obw. peo. FO. H. Cnacmuxun. - Mockéa : MOPKHHUT'A, 2014. - 508 ¢ (80 2k3.)

5. Cmenanos O.A., 3axapenkxo C.O. OcHosbl mpancgopmayuu meniomol. yueOHUK /
0.4A. Cmenanos , C.O. 3axapenmxo. — Canxkm-Ilemepbype, Jlano, 2019. — 128 c.
https://e.lanbook.com/reader/book/122152/#2

6. Texnonoeuueckue mawunsvl u obopyoosauue. [Onexmpouusiii pecypc] : yueod.

nocobue 01 CcmMyoeHmog 8y308, obyuanwuxci no Hanpagienuiro noozom. 151000.62
"Texnonoeuueckue mawunvl u obopyoosanue” npogunv "lluwesas uHdCEHepUs MaANbIX
npeonpusmuut” / B. A. Iloxonvuenxo [u Op.]; @edep. acenmcmeo no pvlioonoscmsy, Mypman.
20c. mexu. yu-m. - Dnekmpon. mexkcmoswvie oau. (1 ¢aiin : 23 Mb). - Mypmanck: MITY,
2014

1. @oxun C.B. Cucmembl omonienust, 6eHMUIAYUU U KOHOUYUOHUPOBAHUS 8030VXA.
YCMPOU-CME0, MOHMANC U IKCHAyamayus ;. yued. nocobue o cped. npog. oopazosanus / C. B.
@oxun, O. H. llInopmoko. - Mocksa : Anegha-M : Hngpa-M, 2011. - 367 c. (1 3k3.)

8. Ulampuna O. I1. XyoosicecmseeHnoe KOHCMPYUPOBAHUE MAWUH U ANNAPAMO8
nuwesvix npouzeoocme . yued. nocooue / O. Il [lampuna, Dedep. acenmcmeo no
puvibonoscmsy, ®I'EOY BIIO "Mypman. eoc. mexu. yn-m". - Mypmanck : U30-60 MI'TY, 2015. -
124 c. (25 3k3.)

Jononnumensnas numepamypa:

9. bonoun A.Il. Ocnosvl nayunvix  uccireooganuu : yuebnux oasa yzoe / A. 1.
bonoun, B. A. Makcumos. - Mockea : Axademus, 2012. - 333 c. (49 5k3.)
10.  bpeouxun C. A. Texnonoeuueckoe 060pyoosaHue povibonepepadbamvleaujux

npoussoocmes : yueb. nocooue / C. A. bpeouxun, H. H. Kum, T. U. Tkauenxo. - Mockea :
MOPKHHUT'A, 2013. — 736 c. (90 2x3.)

11.  Tennocazocnabowcenue u éenmunayus : yuebnux onsa 6306 / E. M. Aeoonumos [u
op.]. - 2-e uz0., nepepa6. - Mocxsa : Akademus, 2013. — 399 c. (1 3x3.)
12.  Tennosnepeemuueckue pacuemul [Onexmpornnwiil pecypc] : memoo. yKazaunus O

OUniom. npoekmuposanusi cmyoenmos cneyuanbHocmu 260602.65 "lluwesasn umocenepus
manvix npeonpusmuui” / @edep. acenmemeo no pwvibonoscmeay, Mypman. eoc. mexu. yn-m, Kag.
MEexXHOI. U X0a00ui. obopyoosanus ; cocm. O. A. T'onybesa. - Dnekmpon. mexcmosvie oau. (1
Gaiin : 780 K6). - Mypmanck : U30-60 MI'TY, 2012

13. Hlampuna O.I1. Xyooocecmeennoe KOHCMPYUPOBAHUE MAWIUH U ANNAPAMO8
nUWesviXx Npou3eoocme  [dnekmpownHviti  pecypc] : yueb. nocobue no  OucCyuniuHe



"Xyoooicecmeennoe KOHCMPYUpOBaHUe MAWlUH U Annapamos Nuuesvlx npouzsoocms” o
cmyoenmog cneyuarviocmu 260601.65 "Mawunsl u annapamel nuwesvix npoussoocms’ u
Hanpagnenuti noocom. 141200.62 "Xonoounvnas, KpuocewHas -mMexHuUKa U  CUCHeMbl
acusneobecnevenus”, 151000.62 "Texnonocuueckue mawiunvt u obopyoosanue”, 180100.62
"Kopabrecmpoenue, OKeaHOmexHuka U CUCMEeMOMEXHUKad  00beKmos  MOPCKOU
ungppacmpyxmypor” / O. Il. Ulampuna;, Dedep. acenmcmeo no pwiboroscmgy, ®I'bOY BIIO
"Mypman. eoc. mexu. yu-m". - Dnekmpon. mexcmosvie oau. (1 ¢aun : 3,8 M6). - Mypmanck :
H30-60 MI'TY, 2015.

14.  Ulymunoe P.H., Toncmosa FO.U., bospwunosa A.H IIpoexmuposanue cucmem

BeHMuUIAYUU U Omonienus : yueornoe nocooue. — CI16.: Hzoamenvcmaso «Jlanoy, 2014. — 336 c.
https://e.lanbook.com/reader/book/52614/#3

6. IpodeccuonajbHble 0a3bl JaHHBIX U HHPOPMAIHOHHBbIE CIIPABOYHBbIE CHCTEMBI

1) Dnexmponnas 6ubnuomexa MI'TY http://lib.mstu.edu.ru.

2) DFC «H30amenvcmeo Jlanwy ([Hocoeop Ne 45/19/45 om 27.07.2022 e. na oxasanue
yeaye no npedocmasienuio 00cmyna K koinekyuu « Eounas npogeccuonanvhas 6aza 3nanuii 0
mexnuyeckux 8y308 — Hzoamenvcmeo Jlawo «IBC» Hcnoanumenn OO0 «3BC Jlawvy, ¢

02.10.2022 2. no 02.10.2023 2.) . — https://e.lanbook.com/

7. IlepeyeHb JIMUEH3HOHHOTO W CBOOOJHO PACNPOCTPAHAEMOr0 MPOrPAMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOM3BOACTBA

1) Oducurrit maker Microsoft Office 2010

2) Marematuueckuii maker PTC MathCAD V14-V15 University Department
Perpetual Floating

3) Cucrema ontuveckoro pacrnosnaBanus Tekcta ABBY'Y FineReader

4) [Tporpammusbie ipoaykThl Autodesk

5) Wolfram Mathematica Professional (Network Server, Network Increment)
8.x/9.x/10.x

6) MathWorks MATLAB 2009 /2010

7) Awnrusupyc Dr.Web Desktop Security Suite, antusupyc Dr.Web Server Security
Suite

8) [TporpammHoe oOecrieueHre «AHTHUILIATUAT

8. O0ecneyenye 0CBOCHU AUCHMILIMHEI JHUI ¢ HHBAJIUAHOCTRLIO 1 OB3

OObyuaromuecs U3 yrcia UHBanuAo0B 1 ui ¢ OB3 o0ecnieunBaroTCsl EYaTHBIMU U (WIIN)
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamul B (opMax, aJanTUPOBAHHBIX K OTPAaHUUYEHHUSIM
WX 37J0POBBS.

9. MaTepuajibHO-TeXHHYECKOEe 00ecnedeHne JUCHUIIMHBI (MOIYJIs) TIPE/CTABIICHO B
npunoxkennn Kk OIIOIT «MarepuaibHO-TEXHUYECKUE YCIIOBUS peain3aluu o0pa3oBaTeIbHON
MpOrpaMMBI» U BKIIIOYAET:

- yaeOHBIE ayAWTOPUM JUJII TPOBEINCHHUS Yy4YeOHBIX 3aHATHH, NPETyCMOTPEHHBIX
MpOrpaMMOil MarucTpaTypbl, OCHAIICHHBIE OOOPYJOBAHHEM U TEXHUYECKUMHU CPEACTBAMU
oOydeHus;

- IOMEIIEHUS  JUIsI  CaMOCTOSITENIbHOM  paboThl  0OYyYaromuxcsi,  OCHAIIEHHBIE
KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTBHIO MOAKITIOUEHUS K ceTh «MHTepHeT» U oOecreueHueM
JIOCTYTIA K 3JIEKTPOHHOM HH(POpMAIIMOHHO-00pa3oBarenbHol cpene MAY;

JlommyckaeTcsi 3aMeHa 000pyI0BaHUS €T0 BUPTYaTbHBIMHA aHATOTaMH.


http://lib.mstu.edu.ru/

10. PacnpeneieHue TPYA0€eMKOCTH MO0 BHIaM Y4eOHOIi 1esITeTbHOCTH
Tabmuma 1 - Pacnipenenenue TpynoeMKoCcTH

Pacnipenenenue Tpy10eMKOCTH AUCIMIUIAHBI (MOTYJIS)
o popmam oOydeHHS

Bun yuebnol Ounas 3aouHas
EeITEIbHOCTH
ceMecTp Bcero | cemectp/Kypc BCETO
4acoB 4acoB
2 3 -
Jlekuun 10 10 20 - -
[TpakTHYeckue 3aHATHS 14 24 38 - -
JlaGopatopHbie paboThI - - - - -
CamocrosTenpHas paboTta 48 74 122 - -
IToaroroBka K MpoOMeEXyTOUHOU - i i
aTTecTaluu - -
Bcero yacos no gucuummze/
Auet . 72 | 108 | 180 ; i
U3 HUX B pOopMe MpaKTHIECKOU
[IOTOTOBKHU - - - , .

DOpMBI IPOMEKYTOUHOI'O U TEKYILL

€ro KOHTPOJISI

DK3aMeH

3ayer/3aueT ¢ OLEHKON

eCTh/- ‘ eCThb/-

eCThb/-

Kypcosast pabora (mipoexr)

KonungectBo
pacdeTHO-TpapuIecKux paboT

KonmdecTBO KOHTPOJIBHBIX paboT

KonungectBo pedeparon

KomnnuectBo 3cce

Ilepeyenb npakTHYeCKUX 3aHATHH M0 popmMam 00ydeHHs

i{i Tembl IPaKTHYECKUX 3aHATHH
1 2
Ounas popma

2 cemecTp

1 Ornpenienenye Temio-BIaKHOCTHOTO OaaHca MOMEIIEHHUS M BBIOOP TUIOpa3Mepa LIEHTPaTbHOIO
KOHJIMIOHEpa

2 | Pacuér Bo3myxoHarpeBaresisi U BO31yX00XJIaIUTeNsl KOHMIMOHEpa
3 | Pacuér kamepsI OpOIICHUS IPH PA3TIYHBIX IpoIieccax 00pabOTKH BO3IyXa
4 | Pacuér 6110Ka COTOBOIO YBJIQKHEHHS M BEHTUWIATOPHOTO arperara
5 | Pacuér u monbop 0CHOBHOT'O XOJIOAMIBHOTO 000PYA0BAaHHS KOHIMIIMOHEPA
6 | Pacuér m mogbop cucTeMBI X0JI0I0CHA0KECHHSI KOHTUITHOHEPA

3 cemecTp
7 | Dueprocoeperarontue pesxkumbl CKB nist | kimacca Harpysox
8 | Dueprocoeperatorme pesxiumbl CKB s | kimacca Harpyzok




Oueprocoeperatorme pexknmbl CKB st 111 kimacca Harpy3ok

Oneprocoeperaromme pexxumbl CKB st 1V kinacca Harpy3ok
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