MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE U KOHCTPYUPOBAHUE KAMEP CI'OPAHUSA
TA30TYPEUHHBIX IBUTATEJIEN

Hanpagsnenue/cnenuaibHOCTb 24.05.02 ITpoekTHpOBaHHe aBHALMOHHBIX H PAKeTHBIX JBHraresen
IOArOTOBKH
Cnenuanu3zanusa/mpoguis/mporpamma IIpoeKTHPOBaHUeE TEXHO/JIOTHYECKHUX MPOLIECCOB MPOU3BOJCTBA
MOrOTOBKH aBHAIIHOHHBIX, PAKETHBIX JIBUraTe/Ied H YHePreTHYeCKHX YCTaHOBOK
YpoBeHb BbICIIIero oopa3oBaHust Crenyaaurer
®opma o0yueHHs OuHas
®daky/bTeT A PakeTHO-KOCMHYeCKas TeXHHKa
Beinyckaromas Kadeapa A8 IBUTATE/IU 1 DHEPT OY CTAHOBKWU JIETATE/IBHBIX
AITITAPATOB
Kadeapa-pa3padorunk paboueit A8 IBUTATE/IU 1 DHEPT OY CTAHOBKW! JIETATE/IBHBIX
IporpaMMabl AIITITAPATOB
A YACHI (1m0 HaTMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
o= O =
2T | O > < A
n SE| = = X = 2 | oH
H  wEE| = 2s | S S o ===
O QO |OH | o < TS| M g 0 HO | » O
&l E x| S| o 2| S8 o = s =8 | %e
¢ 2 22 X = 5 CGE|EE| & | = = | & £ &g
= an = [ = [ .
= =W N < = o = o
& = O X == O = o
55z % ESEEF f 3 g5 g8 EF
o =9
=| g = <= | & & & = 5 =
T2 = = > 2 o=
o % M < [~
@]
4 8 3 108 51 17 0 34 57 0 18 39 9K3

Cankrt-ITetepOypr
2026 . 36401



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
FOnaxkoB Jleonuy I1aBnoBuY, K.T.H., JOLEHT, JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTUPOBAHUE I KOHCTPYUPOBAHUE KAMEP CI'OPAHMSA I'A30TYPBEUHHBIX
JTBUTATEJIEN

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[ICK-5.1 — CnocobeH pa3pabaTbiBaThb M BBIMTYCKAaTb KOHCTPYKTOPCKYIO JOKYMEHTAL[MIO Ha JIeTaad U y3/Ibl
[BUrarTesieli, a Tak ke CpeJjCTBa TeXHOJIOTM4eCKOr0 OCHAILleHUs]

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IICK-5.1

3HAHUA:
KOHCTPYKTODCKOM [OKyMeHTal[uM Ha JeTaJd M y3/bl KaMep CropaHusi [BuUrareseli U CpefCTBa

TEeXHOJ/IOTMYeCKOIro OCHaIlleHus,

YmeHus:
pa3pa6aT])IBaTb KOHCTPYKTOPCKYIO AOKYMEHTALIMIO Had A€Ta/Ih U y3/ibl KaMep CropdaHHs I,l:[BI/II‘ElTeJIeI\/II u

CpeacTBa TEXHOJIOTMYECKOT'0 OCHAllleHUA;

HABbIKU:
pa3paboTKu KOHCTPYKTOPCKOM J[IOKYMEHTallii Ha JeTaJd W y3/bl KaMep CropaHusi JBuraresieid u

CpeZiCTBa TeXHOJ/JIOTMYeCKOI'o OCHalleHUs.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ancypnmna IIPOEKTUPOBAHUE 1 KOHCTPYNPOBAHNE KAMEP CI'OPAHUSA
TA3OTYPBUHHBIX JIBUTATEJIEU sB/sieTcs JUCIUTTMHOW 00si3aTe/IbHOM YacTu 6;10Ka 1 nporpaMmbl
TIOJITOTOBKHU 110 HarpaBenuto 24.05.02 I[IpoekmupogaHue aguayuoHHbIX U paKemHbix oguzamesetl.

CogepxaHue [UCLMIUIMHBL SBSETCA JIOTU4eCKUM mnpopopkenrem guctuiinH: XUMHMUYECKASA
TEPMOJNHAMUKA N TEOPUSI I'OPEHUS], NCTOYHUKU SHEPI'MU U PABOYME TEJIA,
AJQPOT'A30JVNHAMMUKA, TEIVIOITEPEJJAYA.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSITh €CTeCTBeHHOHAYYHbIE M 00IT|eMH)KeHePHbIe U IKCITEPUMEHTATbHOTO
WCCeJOBaHUS [I/IS1 pellieHusT MH)KeHePHBIX 3a/iau MpodeccroHanbHON JesiTe/IbHOCTH

¢ OIIK-4 — CriocobeH oCyI111eCTBASTh MPOQeCCUOHAIBLHYIO AeSITe/TbHOCTh C YU€TOM SKOHOMUUECKUX,
9KOJIOTUYeCKUX, COLIMAIBHBIX U IPYTUX OrpaHUUeHUM Ha BCeX 3Tarax >KM3HeHHOTo UK/ TEXHUYe CKUX
00BEKTOB aBUAITMOHHOW M PAKETHO-KOCMHUUECKOU TEXHUKU

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GHU3MUeCcKre U MaTeMaTHueCKUe MOJIe UCCIelyeMbIX TPOLIeCCOB,
SIBJIEHUI U 00BEKTOB, OTHOCAIIMXCS K TTPO(heCCUOHATLHOU cdepe AesTeTbHOCTH [isl PellieHust
WHXKeHepHBIX 3a7au

¢ OIIK-6 — CriocobeH 0CyI1IeCTB/ISITh KpUTUUECKUI aHaIU3 HAayUHbIX JOCTH)KEHHUH B 00/1aCTH
aBUALIMOHHOM U PAaKeTHO-KOCMUYeCKOW TeXHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. O0uue cBefieHHs 0 KaMepax Crop (KC) razoryp IX IBHraTe/1el
4 8 (I'TH). Cxembl KC. 1.1 Hasnauenue u Tpebosanust kK KC I'TY. O6uiee ycrpoiictso KC. 1.2 10 6 4 P 4 20
Tunst KC: Tpy6uaras KC, nnausuyansHas Tpy6uaras KC, tpy6uaro-konbresas KC,
konblesast KC. 1.3 Opranusaius npouiecca ropenusi B KC I'TY.
Paspen 2. KoHcTpyKuusa 1 pacyer ocHOBHBIX 1eMeHToB KC. 2.1 [Tuddysop. 2.2
4 8 DpoHTOBOE yCcTpolicTBa. 2.3 PopcyHKu. 2.4 YKaposas Tpy6a. 2.5. Hapy»kHblii Koprtyc 25 18 6 12 7 20
W.BHYTpeHHMi1 kopriyc KC.
Paspen 3. Pacuer napamerpoB u xapakrepuctuk KC. 3.1 I'eomerpuueckue
4 8 xapakTepuctiku KC. 3.2 Tnapaeanueckoe cornporusieHre KC. 3.3. OxaxzieHue apoBoi 27 17 7 10 10 40
Tpy6b1. Temnepatypsl snemMenToB KC. 3.4 TemneparypHoe rose npoAykTos cropanusi B KC.
3.5 Omuccust BpeHBIX BEIIeCTB.
4 8 Paspen 4. Pacuet u npoekTHpoBaHue Kamepel cropanus I'T/I. KypcoBoe npoekTrpoBaHue 46 10 0 10 36 20
KaMepbl CrOpaHust Fa30Typ6I/IHHOI‘O JBUraressi.
Bcero 3a 8 cemecTp 108 51 17 34 57 100
Bcero no gucuuniMHe 108 51 17 34 57 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep u HaumeHOBaHUe
Tema IpaKTHUYeCKOro 3aHATUA ayp.
n/n pa3jea JUCHMILIUHBI
4acoB
Pasgen 1. OGimue cBejeHHs 0
kamepax cropanus (KC) Yerpoiictgo: 1) Tpy6uaroit KC. 2) HAUBUAYaIbHOM
1 . . M . 2
ra3otTypOuHHbIX gBurarenell |tpybuaroii KC. 3) Tpy6uaro-kombreoii KC 4) KonsrieBoii KC.
(I'TH). Cxemnl KC.
Paspen 2. Konctpykuys u N3zyuenne koucrpykiuu: 1) Auddysopa. 2) @poHToBoe
2 |pacyeT OCHOBHBIX 37IeMeHTOB |ycTpoiicTBa. 3) ®opcyHku. 4) XKaposoii TpyOsI. 5) Hapykuseiii| 12
KC. KOpIyC U.BHyTpeHHUH kopryc KC.
Pacuet: 1) T'eomeTprueckux xapakrepuctuk KC. 2)
3 Pasgen 3. Pacuer napametpos |['mapaBnnyeckoro conporusnenus KC. 3) TemnepatypHoro 10
u xapakrepuctuk KC. nosist npoAykToB cropanus B KC. 4) Temneparypsl 31eMeHTOB
KC 5) DMuccun BpejHBIX BelleCTB
4 Pacuet reometpuu KC 2
5 Pacuet ruzipaBivueckoro conpotusaenus KC 2
Pazgen 4. Pacuet u D KC
6 |mpoexTHpoBamue KamepbI acuer TemriepaTyp 3/1eMeHTOB U OLIeHKa K 9
cropamms I'TII. HepaBHOMEPHOCTU TeMIIEPATYPHOIO IO/ Ha BBIXOJe U3
7 Pa300p mpakTHUueCKUX BOMPOCOB PacyeTa U MPOeKTUPOBaHMUS 4
kKamep cropanus ['T/I.
Bcero 3a 8 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0neMm,
wn Homep 1 HauMeHOBaHue pa3fjeia JUCIUILIMHBI CopepxaHue yue0HOro 3aaHus 4ACOB
1 Pazgen 1. O6iue cBesenus o Kamepax cropanus (KC)  [TIpopaboTKa TeopeTHueCcKoro 4
ra3oTypounHbix apuraresei (I'THT). Cxembl KC. MaTepurasna
7 Pazgen 2. KOHCTPYKLIMSA U pacueT OCHOBHBIX 371eMeHTOB ([IpopaboTKa TeopeThueCcKoro 9
KC. Marepuasa
3 OdopmiieHue oTuera 1o 5
MPaKTAYECKOMY 3a[jaHUI0.
4 [MoaroroBka u oopmieHe 0
MaTepuasos Jisl KypCOBOIO
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MpOeKTa.
5 ITpopaboTka TeopeTHUeCKoro 5
Pa3pen 3. Pacuer napametpoB 1 xapakTepuctuk KC. Matepuana
6 OdopmiieHre oTueTa 1o 5
MPaKTUYeCKOMY 3a/laHuI0.
IMoaroToBKa U oopmiieHye
7
Paspen 4. Pacuer 1 npoeKTHpOBaHye KaMepbl CrOPaHus MaTeprasion AiA KypeoBoro 30
I'TIL MpOEeKTa.
8 OdopmsieHre oTueTa 1o 6
TPaKTUUeCKOMY 3a/IaHHIO.
Bcero 3a 8 cemectp 57
3.4. Kypcoras pabora
IMEPHNO[
COJEPXXAHUE JTAIIA NCIIO/IHEHUS TUTAHUPYEMOE
BPEMHSI (4gac)
(uepenu cemecTpa)
Otarn 1. @opMupoBaHue 3aJaHusi. AHA/IU3 IapaMeTpOB 1-2 9
koHCcTpyKuuu KC nBuraresis - aHanora
Oran 2. PacueT napametpoB KC 3-10 8
Oran 3. Pa3pabotka cxembl KC 11-17 8
Bcero 3a 8 cemectp 18
4. ®OPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2(3/4 5 6 (7|8 9 10 |11|12(13|14 15 16 | 17
8 Otu. no I13 | AP Otu. o I13 | AP Otu.no I13 | AP | KP

YcnoBHbIe 0003HaYEHMS:
¢ TP — npiarHocTHYecKas pabora;
¢ Ortu. 1o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
¢ KP — kypcogast pabora.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

crenyommx popmax:

e UArHOCTUYECKas pabora;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e Kypcosas paboTa.

HpOME)KYTO‘lHaH dTTecTalus IMpOBOAUTCA B Q)OpMaXI
¢ DJK3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. VlHo3emueB, M. A. HuxamkuH, B. JI. Cangpankuii. OCHOBBI KOHCTPYMPOBAaHNS aBUALJMOHHBIX
JiBUraTesiell U sHepreTuueckrx ycraHoBoK. T. 2 Kommnpeccopsl. Kameps! cropanus. @opcaskHble Kamephl.
Typ6unsl. Beixogusie ycrpoiicta. BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2008, 351. pec.

2. B. B. Kynarus, B. C. Ky3eMuues. . Teopusi, pacuéT ¥ pOeKTUPOBaHKe aBUAIIMOHHBIX ABUTaTesel U
SHepreTUYeCKUX YCTaHOBOK. MockBa: MaimHocTpoeHnue, 2020, 1. pec.

3. JI. TI. FOHakoB. . OCHOBBI TEOPHH aBUAITMOHHBIX Ta30TypOUHHBIX ABUratesnei. CI16.FTTY "BOEHMEX"
uM. [I. @. Yctunosa, 2013, s51. pec.

4. JI. T1. FOnakoB, A. 1. Mycrelikuc, A. A. JleuxuH. . TepmopguHamudeckuid pacuét TP v TPOOD.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoBsa, 2019, 44 k3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;

2. http://library.voenmeh.ru/jirbis2/ — ®yngamenrtanbHas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YcTrHOBa;

3. https://urait.ru/ — O6pa3oBarenbHas miatdopma «HOpaiT». 11 By30B U CCY30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.
5.5. TIporpamMMHoe obecrieueHue:
He Tpebyercsl.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueli mporpaMme JUCIHTLUTHHbBI
INPOEKTUPOBAHUE 1 KOHCTPYUPOBAHUE KAMEP CT'OPAHUSA I'A30TYPEUHHBIX IBUT'ATE/IEU

AnHoTanusa paboueii nporpaMMsl

Ouciuminaa  IIPOEKTUPOBAHUE UM KOHCTPYUPOBAHUE KAMEP CI'OPAHUSA
TA30TYPBEVHHBIX JBUTATEJIEM sBaseTcs AUCLAIIMHON o6A3aTebHOM yacTH 610Ka 1 mporpaMMbl
MOATOTOBKK 10 Harpaenenuio 24.05.02 IIpoekmupoeaHue deUAUUOHHbIX U paxkemHbiX Ogueamesnell.
MucuynnvHa peanusyetcst Ha ¢akynbreTe A PaketHo-kocmudeckast TexHuka BI'TY "BOEHMEX" wm. [.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-5.1 CriocobeH pa3pabaThiBaTh W BBIMYCKaTh KOHCTPYKTOPCKYIO [OKYMEHTALUIO Ha JeTaqu W Y37Ibl
JBUTaTesel, a TaK ke CpeZiCTBa TeXHOJIOTMUeCKOro OCHAILeHUs.

CojiepkaHue AUCLIMIVIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBS3aHHBIX C Teopvell U TPOEKTHUPOBaHHE Kamep
cropaHusi ra3oTypOuHHbIX gBurartenedi (I'TI). W3ywaroTcs BOMpPOCHI METOJOJIOTHH  TIPOEKTUPOBAHMUS,
pa3pabotku koHCcTpyKImi ['T/I, BbIOOpa, OrpesiesieHys], pacyeTta /1eMeHTOB KOHCTpYKLmid I'T/I.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
* OTYET IO NMPAKTHUECKOMY 33/]aHHIO;
¢ KypcoBas pabora.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (57 4).
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IIpunoxenue 2
K paboueli mporpaMme JUCIATUTHHbI
NMPOEKTUPOBAHUE 1 KOHCTPYUPOBAHUE KAMEP CI'OPAHNSI TA3BOTYPBUHHBIX JIBUT'ATE/IEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue PexoMeHIVeMast THTenarvna TpyRoeMKOCTB,
paboThI Ay patyp yac.
Pazgen 1. O6mue cBegenns o Kamepax cropanus (KC) razorypounnsix asuraresnei (I'T/T). Cxembr KC.
B. B. Kynarus, B. C. Kysemuues. . Teopust, pacuéT 1 IpoeKTUpOBaHUe
aBUALIMOHHBIX JBUraTesiel v SHepreTUUeCKUX yCTaHOBOK: MocCKBa:
TpopaboTka MarmmmHoctpoenue, 2020 (4)
A. A. NHo3emueB, M. A. HuxamkuH, B. JI. Canaparnikuii. OCHOBBI
TeopeTH4YeCcKoro N 4
MaTeprana KOHCTPYUPOBAaHUSI aBUALIMOHHBIX JABUTaTe el U SHepreTuyeCKUx
ycraHoBoK. T. 2 Komnpeccopsl. Kameprl cropanus. dopcakHble Kamepsbl.
TypOunsl. Beixogueie yerpoiicta: BI'TY "BOEHMEX" um. [I. &.
YctuHoBa, 2008 (6)
Wroro no pa3geny 1 4
Paspen 2. KoHCTpyKIjus M pacueT 0CHOBHbIX 7ieMeHTOB KC.
ITpopabotka
TeOpeTUYeCKOro 2
Marepuasa B. B. KynaruHs, B. C. Ky3bmuues. . Teopus, pacyéT U NpOeKTHUPOBaHKE
Odopmienue aBUALIMOHHBIX JBUraTesiel ¥ SHepreTUUeCKHUX yCTaHOBOK: MocCKBa:
oTYeTa 1o MarmmmHocTtpoenue, 2020 (4) 5
[PaKTU4eCKOMY A. A. NHo3emiieB, M. A. HuxamkuH, B. JI. Cangpaiikuii. OCHOBBI
3a/laHUI0. KOHCTPYUPOBAaHUSI aBUALIMOHHBIX ABUTaTe el ¥ SHepreTuyeCKUxX
I[TofroToBKa U ycraHoBoK. T. 2 Komnpeccopsl. Kamepr! cropanus. @opcakHble Kamepsbl.
odopmeHye Typ6unsl. Beixognble ycrpoiictea: BI'TY "BOEHMEX" um. 1. @.
MaTrepuasoB [ YcruHoga, 2008 (6) 0
KypCOBOI'0
TIpOeKTa.
Wroro no pasgeny 2 7
Pazgen 3. Pacuet mapameTpoB 1 xapakTepuctuk KC.
IIpopa6oTtka B. B. KynaruHs, B. C. Kysbmuues. . Teopus, pacyéT v NpOeKTHUPOBaHUe
TeOpPeTUYeCKOro dBHAIJMOHHBIX ,HBI/IFaTEHEﬁ " SHEPreTruueCKrx yCTaHOBOK: Mockaa: 5
Marepuasna MaI_HI/IHOCTpoeHI/Ie, 2020 (4)
A. A. lno3zemues, M. A. HuxamkuH, B. JI. Canapaukuil. OCHOBBI
Ocopmrenne KOHCTPYMPOBaHHsl aBUALIMOHHBIX JBUIaTe/Iei U SHepreTuye CKUX
oT4era 1o ycranoBok. T. 2 Kommpeccopsl. Kamepsi cropanust. @opcakHble KaMephbl. 5
[IPAKTHIECKOMY Typ6uHbl. BeixozaHble ycrpoiictea: BI'TY "BOEHMEX" um. [I. @.
3a/1aHUIO. Ycrunosa, 2008 (6)
Wrtoro no pa3geny 3 10
Paspgen 4. Pacuer u npoekTupoBaHue Kamepsl cropanusa I'T]I,
ITogroroBka u B. B. Kynarus, B. C. Ky3bmuues. . Teopus, pac4éT U MpOeKTUPOBaHUe
oopmeHre aBUAIMOHHBIX JBUraTesiel v SHepreTUUeCKHUX yCTaHOBOK: MoCKBa:
MaTepuasoB st MamumHoctpoenue, 2020 (4) 30
KypCOBOI'0 A. A. Vlno3emues, M. A. HuxamkuH, B. JI. Canaparkuii. OCHOBBI
TIpOeKTa. KOHCTPYMPOBAaHKS aBUaLIMOHHBIX IBUraTesield U sHepreTuyeckux

11 36401



Odopmierne ycraHoBoK. T. 2 Kommipeccopsl. Kameps! cropanust. @opcakHble KaMephl. 6

oTueTa o Typ6uHsl. Beixogssie ycrpoiictBa: BI'TY "BOEHMEX" um. [I. @.
MpaKTHYeCKOMY YctrHoga, 2008 (6)
3a/laHuI0. JI. T1. FOHakoB. . OCHOBBI TeOpPUY aBUALIMOHHBIX ra30TyPOMHHBIX

nsurarenieii: CIT6.BI'TY "BOEHMEX" um. /. ®@. YcTuHoBa, 2013 (2-3)
JI. T1. FOHakoB, A. W. Mycreiikuc, A. A. JleBuxuH. . TepMoguHamMmuue CKHi
pacuét TPOI v TPOD: CII6.6T'TY "BOEHMEX" um. [T. ®. YcTHHOBa,

2019 (1-4)
Wtoro no pa3peny 4

Qo
()]
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLUTHHbBI
MMPOEKTUPOBAHUE 1 KOHCTPYUPOBAHUE KAMEP CI'OPAHNSI TA3BOTYPBUHHBIX JIBUT'ATE/IEU

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e KypcoBas pabora;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

OTueTr Mo NpaKTUYECKOMY 3a/JaHHI0
OTueT 1o NpakTUUeCKOMY 3aJaHUI0 TTPeJCTaB/IsIeTCs B TleuaTHOM BH7ie B (hopmare, rpeyCMOTPEHHOM
111a06JIOHOM OTYeTa M0 MPAKTHUECKOMY 3aHSATHIO.
[Tpuem oTtueTa nmpoxoauT B (hopMe [IOK/IaZia CTY/IeHTa U OTBETOB Ha BOTIPOCHI MPETIo/iaBaTe/is.
KpuTepuu o1ieHUBaHUS: OTUET CUMTAeTCsl IIPUHSTHIM TP TT0JyUeHUU He MeHee JBYX MpPaBU/IbHBIX OTBETOB 10
TeMe [13. [TepeueHs BONPOCOB BXOAUT B cocTaB Y MK JUCLIMIIMHEL.
Otuet nogIeXxuT 1opaboTKe B ciyyae:
— OTCYTCTBHSI He0OX0AUMOro rpadruecKoro MaTepyarna;
— HEKOPPEKTHOW 00pabOTKH pe3y/ibTaToB;
— HU3KOe KaueCTBO rpaduueckoro MaTepuaria.
BapuanTsl 3afjanuii npezcrapieHsl B YMK qucumnivHeL.

KypcoBas pa6ora

KypcoBasi paboTa npe/icTaBIseTCs B TIeYaTHOM BH/ie B (hopMaTe, COOTBETCTBYHOIUM «ITOJIOKEHUIO TI0
CofiepKaHu1o, 0OpPMIEHHIO, OPraHW3aLy BBIOHEHUS M 3aIUThl KYPCOBBIX TIPOEKTOB M KyPCOBBIX paboT
BI'TY.
3amuTa KypcoBoi paboThl MPOXOJUT B JOpMe JOK/aia CTy[eHTa 0 BLITTOJTHEHHOUM paboTe U OTBETOB Ha
BOIPOCHI 4IeHOB Komuccur. B xofe 3ammtel KP o0yuaroiijiecs 0/DKHBI IPOAEMOHCTPUPOBATh KYIbTYpPY Peur
TIPY U3/I0)KEHUM CBOUX MBIC/IEH, JIOTUUHOCTh B TIOCTAHOBKe U M3JIOKEHUU MaTepHasia, HeoOXomumble
Haya/ibHbIe 3HAHUSA TI0 CYLECTBY 00CY’KIaeMOH TeMBI.
B cnyuae, ecytu odopmiierrie KP v moBesieHre cTyzeHTa BO BpeMsI 3allIUThI COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUAM, CTYAEHT MOIyJaeT OLeHKY:
- OL[eHKAa «OTJINYHO» BBICTABJISIETCS, TIPY TIPAaBUWILHOM BbITIo/HeHNM KP, paBUILHBIX OTBETOB CTYAEeHTa Ha
Borpockl npenogasatess oT 90 go 100%;
- OIIEHKA «XOPOIII0» BLICTAB/ISETCS, MPU He3HAUMTE/TBHBIX OMMOKax B cosiepykaHuu KP, MpaBUIbHBIX OTBETOB
CTyZleHTa Ha BOIIPOCHI Ipernogasaress ot 75 1o 90%;
- OLIEHKA «Y/IOB/IETBOPUTE/TLHO» BBICTAB/ISETCS, TTPY He3HAUMTE/IbHBIX OTMOKax B cofep>kanuu KP,
MpaBUIBHBIX OTBETOB CTY[EHTa Ha BOIPOCHI npernogasaresisi ot 50 go 75%.
- OIIEHKA «HE 3allUTU/I» BBICTABJISETCS, TTPU 3HAUNTE/ILHBIX OIIMOKax B cogepkanuu KP, mpu gomnyieHuu
MPUHIUITHABHBIX OIIMOOK B OTBETAX Ha BOMPOCHI MPENofaBarTesis - MPaBUILHBIX 0TBETOB MeHee 50%.
BapuaHThI TeM KypPCOBBIX paboT Tipe/icTaBiieHbl B YMK AUCIUTUIAHBL.

JK3aMeH

K cpaue sK3ameHa /101y CKarOTCst 00ydaromiyecs Mpy YC/IOBUM BBITIONHEHHUS U 3allUTHI BCEX
MpaKTUYeCKUX 3alaHuM, Tpe/lyCMOTPEHHBIX TIPOTPaMMOM JUCLIUTI/TMHEL.
[I71st TOSTyYeHUsT OLIEHKH «Y/[0B/IETBOPUTEILHO» HEOOXOAUMO TIPOUTH TECTUPOBAHUE C pe3y/ibTaTaMy He MeHee
60% rpaBU/IbHBIX OTBETOB.
1715 IoNyYeHust OLEHOK «XOPOIIIO» U «OT/IMYHO» CTY/IEHTY Tpe/iiaraeTcst 5k3aMeH B (popMe OTBETOB 110
Ounety. B sk3amMeHallMOHHOM OuieTe ZiBa TeopeTUdeCcKUx Borpoca. OLieHUBaeTCs MOJTHOTA U MPaBUIbHOCTh
oTBeTa 1o Ouery.
O11eHKa «XOPOIIIO»: TTOJIHOTAa OTBEeTa Ha BOMPOCK! Ousera: He MeHee 80% 110 KaXKI0OMy BOIIPOCY.
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OrleHKa «OTJIMYHO»: TIOIHOTAa OTBETA Ha BOTIPOCKI OuseTa: He MeHee 80% IO KaXXJOMY BOTIPOCY, OTBETHI Ha 2-3
JIOTIO/THUTEJILHBIX BOIPOCA U3 CIIMCKA CO CTeIleHb0 II0/IHOThI 0TBeTa He MeHee 50% I10 KaK[jOMY.
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Pasgen 1. O0mjue cBeeHus o
Kamepax cropanus (KC) Order no
4 8 . 10 6 4 2 4 20  |mpakTUYeCcKoMy
ra3oTypOMHHBIX [BUraTeei SAIAHMIO
(I'TH). Cxembl KC. A
Paspen 2. KoHcTpyKIijus U pacuer Oryer rio
4 8 25 | 18 6 12 7 20  |mpakTU4yeckoMy
O0CHOBHBIX 371eMeHTOB KC.
3aJ]aHUI0
Pa3pen 3. Pacuer mapamMeTpoB U Oryer rio
4 8 27 | 17 7 10 10 40  |mpakTA4YeCKOMy
xapakrepuctuk KC.
3aJ]aHUI0
Pazpen 4. Pacuer u KvDCoBas
4 8 |mpoekTHpoOBaHHe KaMepbI 46 | 10 0 10 36 20 yg 6o1a
cropanus I'T]I. pabot
Bcero 3a 8 cemectp 108 | 51 | 17 34 57 100
Bcero no agucuuiinHe 108 | 51 17 34 57 100
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Onenounbie MaTrepuasl no gucyumiude IPOEKTUPOBAHUE U KOHCTPYUPOBAHUE

KAMEP CI'OPAHUISI TA3OTYPBUHHBIX JIBUTATEJIEN

IICK-5.1 - CnocobeH pazpabambieamb u 8bINyCKamb KOHCMPYKMOPCKYI0 00KyMeHmayuio Ha demaau u
Yy3/1bl 08Uzamesieli, d MAK Jice CPeOCMed MexHo/102U4ecKo20 OCHAUeHUs]

Ne 1

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/e[J0BaTeIbHOCTD
YcraHoBUTe TIOC/IEJ0BAaTE/IEHOCTD TIPOLIECCOB B ITIEPBUUHON 30He TOPeHUst

1. PacribieHye TOIIMBA
2. TIpOTpeB U HCIlapeHre KarieJlb
3. CMellieHHe Karle/ib C BO3yXOM M ra3aMM 13 30HbI 0OpaTHbLIX TOKOB

4. BO3ropaHve cmecu

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

TopeHue ToT/IMBa 3aBepILAETCS B
1)mpoMe>XyTOuHOMH 30He

2) 30He CMellleHus;

3) epBUYHOM 30He

4) B 30He yCIIOKOEHHUs MTOTOKa

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Coszanye yCIoBUH [yt CTaOWUIM3aluy TJIaMeHU, BLICOKOU TTOJTHOThI CTOPAHMUS TOTI/TMBA
OCYIIeCTBJISIETCS B:

1)poMe>KyTOUHO# 30He
2) 30He CMellIeHus;
3) nepBUYHOU 30He

4) B 30He yCIIOKOEeHHUs MTOTOKa
IIpouuTaiiTe TEKCT M yCTAHOBUTE TOC/Ie/I0BATEbHOCTD

YcTaHOBUTE MOC/IEI0BATETBHOCTD B KOTOPOH MEHSIETCST MeHSIeTCs KO3(hUIIMEHT U30bITKA OKUCTUTETIS
o 10 yiHe kapoBoi Tpy6sr KC:

1. 0=0,4...0,7
2.0=1,2...1,8
3. a=2,5...5

4.0=1,9...2,5

[TpounTaiiTe TEKCT U 3alUILKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

[TepeuncaUTh OCHOBHbIE TUIIBI KAMEP CrOPaHUs

[TpounTaiiTe TEKCT U 3alWIIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

UeM U Kak Orpe/ie/isieTCsl IPUHIMIMAIbHast CXeMa OpraHu3aLiy pabovero mporjecca KaMepbl CropaHust
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE

YcraHoBUTe COOTBETCTBHE MEX/y 30HaMu kapoBoit TpyObl (2KT) kameps! cropanus (KC) u ux
Ha3HaueHUeM

1. [lepBryHas 30Ha

2. BropruHas 30Ha
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Ne 8

3. 30Ha cmeleHus
A. Opranu3sanuu A0oropaHus TOTIUBa

B. TToAroToBKa TOM/IMBO- BO3/AYIIHOM CMeCH, MHUL[UMPOBAHUS BOCIIAMEHEHHs], CTabUIM3a1|s TIaMeHn
0T (PpOHTOBOTO YCTPOICTBA /10 TIEPBOTO IM0siICa OCHOBHBLIX OTBEPCTHi

B. CHKeHHe TeMIlepaTypbl ra3os, I10JIy4eHue 3aJaHHON HePaBHOMEPHOCTH I10JIsI TeMIIepaTyp

I'. TopMmoykeHHe IOTOKA U BbIDABHUBAHUE T10JIs1 CKOPOCTH
[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
ITpuBegUTE B COOTBETCTBUE MTO3UIMK B COOTBETCTBUU PACIIOIOXKEHHE 30H KapOBOU TPYyObI

1. IlepruHas 30Ha

2. BropruuHas 30Ha

3. 30Ha CMellleHUsI

A. 0T 2-ro unu 3-ro nosica OCHOBHBIX OTBEPCTUM [0 BBIXOJHOTO ceueHus u3 KC

b. oT ¢poHTOBOTO YCTPOICTBA /10 TTEPBOTO T0SICA OCHOBHBIX OTBEPCTUMN

B. oT repBoro 1osica 0CHOBHBIX OTBEPCTUM 0 2-T'0 UK 3-TO TT0siICa OCHOBHBIX OTBEPCTUM

I". oT Hauana aguddysopa 10 GopcyHok

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

B 30He cMelleHust TPOUCXO/IUT:

1) BBOZ BO3/yXa B >KapoByt0 TpyOy 1 0Opa3oBaHKe 30HbI 0OPaTHBIX TOKOB,;

2) BBOJ, BO3/lyXa B )KapoBYyI0 TPyOy U CHIDKEHHe TeMIlepaTypbl IPOJYKTOB CrOpaHusi;
3) 3aBepILIeHHe MpoL{ecca FOpeHust

4) NoAroTOBKA TOIUIMBHO-BO3/AYIIIHON CMeCH

Ne 10 TTpouuTaiiTe TeKCT, BbIOEpUTE TTPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
Kakue 30HBI BXOJAT B 30HY rOpeHusa

1) nepBruuHast
2) BTOpUUHast

3) 30Ha CMellleHUs

Ne 11 TIpouuTaiiTe TEKCT, BEIOEpPUTE NPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
BQJ(i)EKTI/IBHOCTL pa6OTbI KaMepbl CrOPpAHMs TTOKA3bIBAOT B TOM UKC/Ie C/IeAYIOLIe XdDAKTEPUCTUKU:

1) 3aBuCUMOCTb K03()(ULIMEHTOB MO/IHOTHI CTOPAHUsI OT IIapaMeTPOB PeXKUMa

2) 3aBUCUMOCTDb pabouero Auaria3oHa u3MeHeHHUs K03hduLyieHTa N30bITKA BO3AYyXa OT PEXXUMHBIX
TapaMeTpOB B 3a/laHHBIX yCJIOBUSX I0JIETa.

3) 3dBUCHUMOCTB pacxoid BO3yXa OT YaCTOThI BPalll€eHKUA Bd/ld KOMIIpeCCOpa

Ne 12 TIpouuTaiiTe TEKCT, BHIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
[JocTorHCTBaMU KO/bLIEBOM KaMephbl CrOPaHKS SIB/ISFOTCS:

1) MUHUMAaJTbHBIE JJIMHA U Macca,

2)MUHUMAaJIbHAs 1000Bas MO/l IBUTATeIs,
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3) MUHHMaJTbHBIE TIOTePH TIOTHOTO JABJIEHUS,
4) GbIcTpOE pacrpocTpaHeHHe T/IaMeHH,
5) He6OJTBIIION pacxo/| BO3/yXa IPU CTEHA0BBIX UCITBITAHUAX

6) xopoliee cornacoBaHue Mojel TeueHrsl TOIUIMBa U BO34yXa
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