MHMWHOBPHAYKHU POCCHUN
(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIVNIOOBMEHHOE OBOPYJJOBAHUE

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU
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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 rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
JlokteBa CBeTsiaHa CepreeBHa, K.T.H., IOLI€HT

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

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

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

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIVNIOOBMEHHOE OBOPYJIOBAHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

[TK-5 — CriocobeH MpOBOAWUTH PACUETHI MPOLIECCOB B PAKETHBIX ABUTATENsIX, TIPOUHOCTH M HA/IEKHOCTU
W3/IeJTUI U UX COCTaBHBIX 37IeMEHTOB

@DOopMHPOBaHMIO KOMIIETEHIIUH CTY)KHUT [JOCTIKEHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IIK-5
3HAHUsA:
Ha ypOBHe Mpe/CTaB/IeHUN:
* UMeTb TIpe/ICTaB/IeHHe O COCTOSTHUM U TTePCIIeKTHBAX Pa3BUTHS TeIIo0OMeHHOro 000pyioBaHUs
MIpeINPUATHI U X KOHCTPYKTUBHBIE 0COOEHHOCTH;
* TIPUHLIUIIBI 1€ CTBUS, THITbI TIPOMBIILJIEHHOTO TEeT/I00OMEHHHOTO 000pY0BaHUS;
Ha YPOBHe BOCIIPOU3Be/IeHHSI:
* METOZIMKH TEIJIOBOr0 KOHCTPYKTUBHOI'O pacueTa Jjisl TeryiooOMeHHbIX armapartoB (TA) ¢ pa3snuuHbIMU
CXeMaMH JIBIKeHUs TeTVIOHOCHTe el TPU (ha30BbIX IpeBpalljeHusiX U 6e3 HuX;
Ha ypOBHe TIOHUMaHWSI:
* TIPOL{eCChI, TPOTEKAlOII1e TIPY Tiepeiaue TerIoThl U MacChl B arraparax;
* BbIOOp Haubosiee 3pheKTUBHBIE PE)KUMOB UX PabOTHI.;
YMeHust:
TeopeTHyecKue
* KOHCTPYKTHBHbIE, TIOBePOUHbIe, IM/paB/IMyecKre U TPOYHOCTHbIE pacyeThl TerI000MeHHHKOB,
CYIIWTBHBIX YCTAaHOBOK, CKPy00epoB, peKTH(UKALIMOHHBIX KOJIOHH, XO/IOAUIBHBIX YCTaHOBOK;
* BBIOOP OCHOBHOTO U BCIIOMOT'aTe/IbHOTO 000pY/A0BaHUS.
MpaKTUYeCK1e
* TIPOM3BO/IUTH MIOBEPOUHBIH pacueT TA;
* BBITIOJIHSATB TM/PaB/IMUYeCcKri U TPOYHOCTHOM pacueTsl TA;
HABbIKU:
* TIPOBe/|eHHs1 KOHCTPYKTHBHBIX, TIOBEPOYHBIX, TH/IPAaBINUeCKUX pacueToB TA;
* BbIOOpa Haubostee 3¢ peKTUBHOTO pexxrma pabotsl TA;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa TEINTOOBMEHHOE OBOPYIOBAHUE siBnisieTcs AVCIUTIIMHON 00A3aTe/TbHOM
yacTu 6/10Ka 1 mporpamMMeI TIOATOTOBKH TI0 HarpasieHuto 24.05.02 IIpoekmuposaHue asuayuoHHbIX U
paxkemHbix 0gueamenetl.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
TEPMO/IMHAMUWKA, BBICIITASI MATEMATHUKA.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBeHHOHAYUHbIE U 00II[eMHKEeHePHBIe U SKCIIePUMEHTA/TbHOTO
WCCIIeIOBaHMS 1S PellleHNsT MH)KeHePHBIX 3a/1au podeCcCUOHaTbHOMN /1eATeTbHOCTU

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)KEeHePHBIX 337134



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme = g%,
s 8 zE
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5 9 Paspen 1. Knaccudukayus. Knaccudukaips Terioo6MeHHOro 060pyjoBaHust. 10 8 4 4 2 20
5 9 Paspen 2. Tensioo6MeHHbIe annaparsl. PeKyrepaTHBHbIE TeIJIO0OMeHHbIe armaparsl 1 37 20 10 10 17 20
ycraHoBKH. Ko)XyXxoTpyGHbIe Teryioo0MeHHbIe arirapars.
5 9 Pazaen 3. OcHOBBI NpOoeKTHPOBAHUA. OcCHOBBI TIPOEKTUPOBaHUA TerI006MeHHbIX 37 20 10 10 17 20
annaparos. I10BepoyHbIi, TH/PaB/IMUeCKUi, TPOYHOCTHOMN PACUeT Teryio0OMEeHHHKOB.
5 9 Paspen 4. Tun Tensi0o0 0 00opyx Terutoo6MeHHOe 060py0BaHKe 14 12 6 6 2 20
KOHTAKTHOI'O TUIa.
5 9 Paspen 5. XonoauibHble ycTaHOBKH. DU3nuecKre OCHOBBI IO/Iy4yeHus1 xonoga. Pacuet 10 8 4 4 P 20
TerI000MeHHbIX arrapaTroB X0/I0AW/IbHbIX MAllWH.
Bcero 3a 9 cemecTp 108 68 34 34 40 100
Bcero no gucHUIIHHE 108 68 34 34 40 100
3.2. AyAuTOPHBII NPAaKTUKYM
Homep u
P Oo0nemMm,
Ne HaMMeHOBaHue
Tema npakTHuecKoro 3aHATUSA ayp.
n/n pa3jena
4JacoB
JUCIUAIIINHBI
Pasgen 1 Ha3HaueHre pa3/MYHbIX BU/IOB TEMJIOOOMEHHOTO 000PyA0BaHUS,
1 A ' 00/1acTh MX MIPUMEHEHUsI B 3aBUCUMOCTH OT Ha3HAuUeHUs U 4
Knaccudukanys. =
0Cc00eHHOCTel KOHCTPYKLIUH.
V3yyeHne KOHCTPYKTHBHBIX 0COOEHHOCTeH Termnoo0MeHHUKOB
2 Paszen 2 PEKyTIepaTUBHOTO TUMA. PacyeT peKyrnepaTHBHBIX TEII000MEHHBIX 5
A ’ armaparos.
Ternyoo0MeHHbBIE =
anmnaparsl V3yyeHre KOHCTPYKTHBHBIX 0COOEHHOCTeH KOXKYXOTPYOHBIX
3 TeryI000MeHHUKOB. PacyeT KOXKyXOTPyOHBIX TEMI000MEHHBIX 5
arraparos.
4 IToBepoUHbIM pacueT TerJI000MEeHHBIX arrapaToB 4
Pazgen 3. OcHOBBI v
5 I'mpaB/IMuecKuii pacueT Terjio0OMeHHBIX arraparoB 4
MPOEKTUPOBaHKs. -
6 TTpOYHOCTHOM pacueT Ternja000MeHHBIX arnapaTtoB 2
Pazpen 4. Tun V3y4yeHre KOHCTPYKTHBHBIX 0COOEHHOCTelH TermIo00MeHHbIX
7  |Ternao000MeHHOTO arrapaToB KOHTAaKTHOIO THIa. PacueT KOHTaKTHBIX 6
obopy/ioBaHusl. TeTI000MEeHHUKOB.,
Pasgen 5. .
VI3yueHre KOHCTPYKTUBHBIX 0COOEHHOCTEH XOMOUNbHBIX YCTaHOBOK.
8 |XonogunbHbie 4
Pacuer x0/10AU/IBHBIX YCTaHOBOK.
YCTaHOBKH.
Bcero 3a 9 cemectp 34
3.3. CamocrosTenbHas pabdora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
CopepkaHue yueOHOTo0 3aJaHUsA
n/n pasjena 4JacoB
JUCIUAII/INHBI
1 Pazpen 1. W3yueHue TIpeZlyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKUX eIUHHL] 9
Krnaccudwukarusi. 10 KOHCIIeKTaM JIeKLIUi U peKOMeH/lyeMOU JIuTepaTtype
Pazpen 2. W3yueHue 1ipe/lyCMOTPEHHBIX MTPOrPaMMO AUJaKTUUeCKUX eTUHUIL]
2 |TeriooOMeHHbIE T10 KOHCTIEKTaM JIEKI[UHM 1 peKOMeHAyeMoU uTepaTrype. BoeiroHeHne 17
anraparsl. KypCOBOU paboTHI.
3 |Pa3gen 3. OcHOBBI W3yueHue 1ipe/lyCMOTPEHHBIX MTPOrPaMMOM AUJaKTUUeCKUX eTUHUIL] 17
IPOEKTHUPOBAHUSA. T10 KOHCIIeKTaM JIEKL[M U peKoMeH/IyeMoii uTeparype. BrimonHeHue
6 29603




KypPCOBOU paboTHI.
Paspen 4. Tun V3yyeHue nipelyCMOTPeHHBIX TIPOTPaMMOU AUJAKTHUE CKUX eJUHHL]
4  |TerziooOMeHHOTO 9 o 2
P ——— T10 KOHCIIeKTaM JIEKL[I U PeKOMeH/1yeMOii TuTeparype
Pasper 5. V3yyeHue nipelyCMOTPEHHBIX TIPOTPaMMOM AUJAKTUUE CKUX eJUHUL]
> |XomopubHbie T10 KOHCIIeKTaM JIEKL[UI U PeKOMeH/1yeMOii TuTeparype 2
YCTaHOBKHU.
Bcero 3a 9 cemectp 40
3.4. KypcoBas pabora
INEPUO[
HNCIIOJIHEHUA| IVIAHUPYEMOE
COAEPKAHUE STAIA (Hepem BPEMHSI (uac)
cemecTpa)
Ortan 1. Ha3HaueHre pa3TUuHBIX BU/IOB TETJIOOOMEHHOTO
o6opygoBaHus, 06/1aCTh UX IPUMEHeHUs B 3aBUCHMOCTH OT 3.4 4
Ha3HaueHHUs U ocobeHHOCTel KOHCTPYKUWH. Hamcanue
TIOSICHATEJIBHOM 3aIMCKU.
Orar 2. TeryioBoii pacuer. 5-7 5
Ortan 3. KOHCTPYKTUBHBIN pacuer. 8-10 4.5
Jran 4. 3axmoueHne. OdopmiieHUe MOSCHUTEIEHOM 3aMHUCKH. 11-12 4.5
Bcero 3a 9 cemecTp 18
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJIE/IN CEMECTPA
1(2(3 4 5/ 6 |78 9 10 (11| 12 |13 |14 | 15| 16 17
9 TexkK Op TexkK | OP KP P auod. 3au.

YcnoBHble 0003HaYeHMYSI:

P — nuarHocTuueckasi pabora;

TexK — BOIIPOCH! /11 TEKYLLero KOHTPOJIS;
KP — kypcogast paboTa;

mud. 3au. — auddepeHIMPOBaHHBIN 3a4erT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZMTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBaJIbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOMPOCHI /|/Is TEKYILIETO KOHTPOJIS;
e KypcoBas pabora.

IIpomexxyTouHas arTecTaus IIPOBOJUTCS B hopMax:
e muddepeHMPOBAHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. CaxuH. . Termoo6menHbie anmaparsl. CI16.BT'TY "BOEHMEX" um. []. ®. Yctunosa, 2010, 371
pec.

2. B. JI. Epodees, A. C. IpsxuH, I1. [I. CeméHnos. Teryiorexuuka. T. 1 TepmoguHaMuKa U Teopust
terioobmena. Mockea: FOpaiit, 2020, 3/1. pec.

3. FO. B. AHuckeBuu. . [Ipubopb! U MeTO/bI M3MEPEHHUS TEIJIOTeXHHUeCKUX BesnurH. CIT6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2012, 351. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. Mopckoii cOOpHUK.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHs;

2. https://urait.ru — I'naBHast — O6pa3oBaresnbHas Tiardopma FOpaiit. 17151 By30B ¥ CCy30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHngamenransnas 6ubmoreka BI'TY « BOEHMEX» um. [1.®.
YctrHOBa.

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

MHdopmaliioHHble CIIpaBOYHbIe CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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 paoueii mporpaMme AMCLUILIHHbI
TEIVIOOBMEHHOE OBOPYJOBAHIE

AnHoTanusa paboueii nporpaMMsl

Ouciynmmaa TEINIOOBMEHHOE OBOPYJOBAHMUME siBrisieTcss JUCLIMTIMHON 00si3aTe/IbHOM
yactd 0/0ka 1 mporpammel TOATOTOBKU IO HaripaeieHnio 24.05.02 IIpoekmupoeaHue d8UAUUOHHbBIX U
pakemubix dgueamesell. [TUCLUIUIMHA peayn3yeTcs Ha (akyasreTe A PakeTHO-KOCMHUeCKOW TexHMKU BI'TY
"BOEHMEX" um. [].®. Ycrunora kadenpoit A8 IBUTATE/IN U DHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-5 CriocobeH MPOBOJUTh PacuéThl IIPOLECCOB B PAKETHBIX [[BUTATE/ISAX, [IPOYHOCTH ¥ HAJEKHOCTU U3e/Ini
U UX COCTaBHBIX JIEMEHTOB.

CoziepkaHuie [UCILIMIUIMHBI OXBaTbIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C Pa3pabOTKOM W 3KCIUTyaTaruedt
TeryiI006MeHHOTO 000PY/I0BaHMs, OIIEHKH MTapaMeTpPOB PabOThI SHEPreTHYeCKHUX YCTaHOBOK.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e KypcoBas pabora.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHsATHS (34 4.), camocTosiTeslbHas paboTta
cryzaenta (40 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEINIOOBMEHHOE OBOPYJIOBAHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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.

HaumeHnoBaHue paboTbI Pexomenpyemas 1ureparypa pr;u:{c:v;xocm,
Pa3pen 1. Knaccudukanus.
B. B. CaxuH. . TeriooOMeHHbIe arraparsbl:
CII6.BI'TY "BOEHMEX" um. [I. @.
N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOid YctuHoBa, 2010 (1)
IAJAKTAYEeCKUX eIUHUI] IT0 KOHCIIEKTaM JIeKI[Hi B. JI. Epodees, A. C. Ilpsxun, I1. [I. 2
Y pPeKOMeH/1yeMOU JIuTepaType CeméHnos. Ternorexnuka. T. 1
TepMogMHaMYKa U TeOpusi TeryiooOMeHa:
Mockga: FOpaiit, 2020 (c.287-304)
Wroro no pasgeny 1 2
Pazgen 2. Tenyi000MeHHBIE annaparkbl.
B. JI. Epocdees, A. C. Ilpsxum, I1. [I.
o CeméHnos. Ternnorexnuka. T. 1
N3yueHue ripeyCMOTPEHHBIX POrPaMMOi .
.| TepMopuHaMUKa 1 Teopus TerioobMeHa:
JM/IAKTHYECKHX eJHHHL 110 KOHCTIeKTaM JIeKLMH Mocxksa: FOpaitt, 2020 (c. 287-304) 17
11 DEKOMEHAYEMOM JIATEPATYDE. Bironkerve B. B. CaxuH. . TeryiooOMeHHbIe arraparsl:
KyPCOBO#i paGoTL.. CII6.BT'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2010 (1-4)
Wroro no pasgeny 2 17
Pa3zgen 3. OcHOBBI IPOEKTHPOBAHUAA.
B. B. CaxuH. . TeriooOMeHHbIe arraparsbi:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2010 (2-6)
o FO. B. AnuckeBuu. . [IpubOpPBI ¥ METO/IBI
W3yuenue rpefyCMOTpeHHBIX TIPOrPaMMOi .
.| H3MepeHUs TeIJIOTeXHUUeCKUX BeJTMUMH:
AAM/IAKTUUECKHX e IHAL| 110 KOHCTIeKTaM JIeKLMH CI16.5TTY "BOEHMEX" nm. /I, . 17
1 PeKOMEH/lyeMoH JTepatype. BeinonHenue Yernsosa, 2012 (2-4)
KYPCOBOH paGoThi. B. JI. Epocdees, A. C. IlpsxuH, I1. .
CeméHoB. Ternorexnuka. T. 1
TepMoZiMHAMUKa ¥ TeOpUS TeryiooOMeHa:
Mockga: FOpaiit, 2020 (c.287-304)
Wroro no pa3zeny 3 17
Pazpen 4. Tun Tenyi000MeHHOT0 000pyAOBaHHA.
W3yuyeHnue npesyCMOTpeHHBIX IPOrPaMMOM B. B. CaxuH. . TeryiooOMeHHbIe arraparsl:
JAJAKTUUeCKUX eUHUL] I10 KOHCIIeKTaM JIeKL1i CIT6.FT'TY "BOEHMEX" um. /1. ®. 2
Y peKOMeH/lyeMoi1 TuTeparype YctuHoga, 2010 (5)
Urtoro no pasgeny 4 2
Pa3pen 5. Xos10auIbHbIE YCTAaHOBKH.
W3yuenue ripefyCMOTpeHHBIX TIPOrPaMMOi B. B. CaxuH. . TeriooOMeHHbIe arraparsbl:
MUJAKTHUYeCKUX eUHUI] TI0 KOHCIIEKTaM JIeKLIANA CII6.BT'TY "BOEHMEX" um. 1. ®. 2
Y peKOMeH/1yeMOi1 TuTeparype YctunoBa, 2010 (5)
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Wrtoro no pasgeny 5 2
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEINIOOBMEHHOE OBOPYJOBAHUE

®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

e BOTMPOCHI J|/Is TEKYILIETO KOHTPOJIS;
e KypcoBas pabora;

e muddepeHITMPOBAHHLIN 3aUeT.

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.

Bonpocs! A1A TeKyiero KOHTpo/is

CTyZleHT [J0/DKeH NPaBU/ILHO OTBETUTH Ha OZIMH/ZBA BOMPOCA IperofaBaresis M0 TeMe NMPakTU4YeCKOro
3aHATHS.
IIprMepHBIH CITMCOK BOMPOCOB pacnonokeH B Y MK ANCLUTUIVHEL

KypcoBas padora

KypcoBasi paboTa npe/icTaB/IseTCs B TIEYaTHOM BH/le B (hopMaTe, COOTBETCTBYIOIUM «ITOJIOXKEHUIO TI0
CO/IepyKaHuI0, 0OPMIEHHIO, OPTaHW3al|X BBITIOTHEHUS U 3aIIIUThI KYPCOBBIX TIPOEKTOB U KyPCOBBIX paboT
BI'TY.
- O11eHKa «OT/IMYHO» COOTBETCTBYET: MPaBUILHO BBIMIOJIHEHHOMY U odopMiaeHHoMY TeKcTy KP; rpamMoTHOM 1
JIOTUYHOU TIpe3eHTaluu, OTpaykatolliei 1ie/ib U pellleHre 0CHOBHBIX 3a/iay, ITOCTaB/IeHHbIX U pellleHHbIX B KP;
YeTKOMY, JIOTUYHOMY ZIOK/IaZly 110 CyTH 3amiuiriaemoii KP; monHbIM oTBeTaM CTyZieHTa Ha BCe BOTIPOCHI,
3a/laHHbIe NperojaBarensiMy, BXOASIIMMA B KOMUCCHIO.
- OLIeHKa «XOpOII0» COOTBETCTBYeT: TIPAaBU/ILHO BBITIOTHEHHOMY U ohopMieHHOMY TeKCTy KP; rpamoTHOM
Tpe3eHTalMU C HeOOJIBIIIMM HapyIlieHreM JIOTUKUA U KOMITOHOBKU TIPeZICTaB/IeHUsT Pe3y/IbTaToB, OTPaXKarolei
Lie/ib U pellleHre OCHOBHBIX 3a/iay, TTOCTaB/eHHbIX U PellieHHbIX B 3aruinaeMoit KP; moknaay no cytu
3amguiriaemoit KP, c HapyliieHreM JIOTUKY TIpe/ICTaB/eHUs MaTepuasia; HerloJTHOMY OTBEeTY Ha OfIUH U3
BOIIPOCOB, 3a/laHHble Tpero/iaBaTessiMU, BXOASALUMH B KOMUCCHIO.
- OLieHKa «y/I0B/IeTBOPUTETHEHO» COOTBETCTBYET ITPABUILHO BBITOIHEHHOMY U odopmiieHHOMY TekcTy KP;
rPaMOTHOM Ipe3eHTaluu C HapyLleHUeM JIOTUKYA ¥ KOMITIOHOBKM MpPe/CTaB/IeHuUs] Pe3y/IbTaToB, OTpaKaroLlel
Lie/ib U pellleHre OCHOBHBIX 3a/iay, TTOCTaB/eHHbIX U PelleHHbIX B 3amuilaeMoii KP; He mipejocTaBieHuUIO B
paMKax [JoK/a/ila OfHOU 13 OCHOBHBIX 3aiau KP, c HapyIlleHreM JIOTUKY TIpeJCTaB/eHUs MaTepyarna;
OTCYTCTBUIO OTBETA WM HETIPaBU/IbHBIM OTBETaM Ha HECKOJIBKO BOTIPOCOB, 3aJjaHHBIX Ipero/aBaresisiMH,
BXOZSIIIMMU B KOMUACCHIO.
B cnyuae, eciiv CTyZieHT HOATOTOBUII K 3allIMTe NPe3eHTaLUI0, He COOTBETCTBYIOLLYIO COAEPKaHUIO
3aquiiaemoli KP, B paMkax /0K/1azia He TIpeJCTaBU/I OCHOBHbIe pe3y/bTaThl 3aiguiaemoii KP, He oTBeTws HU
Ha OJVH U3 Mpe/JI0’KeHHBIX Mpero/aBaTe/issMyi BOMPOCOB, TO BLICTAB/ISIETCS OLIEHKA "He 3alluTha".

JuddepennupoBaHHbIii 3a4eT

71 IOy yeHust OLIeHKH «3a4TeHO - VIOBIeTBOPUTE/ILHO» CTYAEHT /I0JDKeH BBITTOSHUTD TECT U OTBETUTh
He MeHee yeM Ha 60% Borpocos (B TecTe 20 BOIIPOCOB).
[1711 mony4eHus OLIEHOK «3auTeHO - XOPOLIO» U «3a4TeHO - OTVIMYHO» AW depeHIPOBAaHHBIN 3a4eT MPOXOJUT
B (hopMe OTBETOB Ha ZiBa TeOPETUYeCKUX BOTpoca 1o ousery. OLieHMBaeTCs TIOIHOTA Y TIPAaBU/IBHOCTL OTBeTa
1o ousneTy.
O11eHKa «3aUTeHO-X0POILIO»: OTBET 110 OuieTy He MeHee 80% I10 KaXXI0My BOIIPOCY.
OrleHKa «3auTeHO - OT/IMYHO»: OTBET Mo Ousety He MeHee 80% 1O KaXK/IOMy BOTIPOCY, OTBETHI Ha 2-3
JIOTIOJTHUTE/IbHBIX BOMPOCa M3 CITMCKA CO CTeTNEeHbI0 MOMHOTHI 0TBeTa He MeHee 50% Mo KaXKj0My.
OreHKa "He 3auTeHO" CTaBUTCSI, €C/IU CTYeHT OTMeTU1 MeHee ueM Ha 60% Bompocos Tecta (B TecTe 20
BOTIPOCOB).
Bomnpoce! pacrionioxkens! B YMK OUCLUTIIAHBL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXNHMI]

BCET'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O
Jlekipuu
IIpakTHueckue
3aHATHUA

CamocrosTe/IbHasA
pabora cTyaeHTOB

®opmupyemas
KomIeTreHus, %

IIK-5

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pazpen 1. Knaccudukarus.

10

N
o

Bomnpocsl
I
TeKyl1Lero
KOHTPOJISA

Paspen 2. Tensioo0MeHHbIe annaparkl.

37

20 | 10 10

17

20

Borpocst
inb|
TeKyl1ero
KOHTPOJIA

Paspen 3. OcHOBBI NPOEKTHPOBAHMA.

37

20 | 10 10

17

20

Bornpocst
IJ1sL
TeKYIL|ero
KOHTPO/I,
Kypcosas
pabota

Pa3gen 4. Tun Tenio00MeHHOro
00opyaoBaHHUSA.

14

12 6 6

20

Bomnpocsl
b6
TeKyl1Lero
KOHTPOJISA

Paspgesn 5. Xos10au/1bHbIE YCTAHOBKH.

10

20

Bonpocsl
I
TeKyl1Lero
KOHTPOJISA

Bcero 3a 9 cemectp

108

68 | 34 | 34

40

100

Bcero nmo guciuumn/InHe

108

68 | 34 34

40

100

14
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Onenounblie MaTrepuasl no jucuumiude TEINIOOBMEHHOE OBOPYJOBAHUE

ITK-5 - CnocobeH npogodumsb pacuémbi NPOYeccoe 8 pakemHbiX 08u2amesix, NPOUHOCMU U HAOE}CHOCMU
u3deull U UX COCMABHBIX 3/1eMEHIN08

Ne 1 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

ITepex Bamu pacriofioXkeHO HECKO/IBKO IPYII TeryioooMeHHoro obopynosanus (TO). K kakmoi
MO3WLIUH, IAaHHOU B JIeBOM CTO/I01ie TIoA0eprTe COOTBETCTBYHOLIYIO TIO3UIIHIO M3 TPABOTO CTOJOIA.

Tun TO Omnpepenenne
1 A. Ha3bIBAIOT TaKue anraparbl, B KOTOPbIX OfiHA U Ta ’Ke II0OBepXHOCTh
: Harpesa uepes3 oOIpe/ie/leHHble IIPOMeXXYTKH BPeMeHH! OMbIBAeTCsl
PekyneparusHsble
TOPSTYMM W/ XOJIOAHBIM TeIUIOHOCUTEJISIMU.
2 b. npouecc nepefjauy TerIOTh IPOMUCXOAUT IIPU HEIIOCPeCTBEHHOM CO
’ TIPUKOCHOBEHUM U YaCTUUYHOM WUJIU TI0/IHOM CMeIlleHUY TOpsiuero u
PereneparvBHble o
XOJIOZHOI'O TeTUIOHOCUTeJIeN.
3 B. Ha3bIBaIOT Takue anraparbl, B KOTOPBIX TelyioTa OT ropsidero
) TEeIJIOHOCUTeJISL K XOJIOZHOMY Ilepe JaeTCs uepes pasze/Isolyro UxX
CMmecuresibHbIe AHOMY TIEpe A Pe3 pasa my

HeTPOHHUI]aeMYI0 CTeHKY.

I. TerioBasi SHepruisi TeHEPUPYETCS B CAMOM TeTJIO0OMeHHHKe U3
5Hepryy pyroro BHza ¥ U/ieT Ha HarpeB X0JIOGHOI'O TeIJIOHOCHUTEJIS.

Ne 2 TIpouMTaiiTe TEKCT ¥ YCTAaHOBHUTE COOTBETCTBHE

IMepen, Bamy pacrioiokeHO HeCKOMBKO TUITOB TerioobMeHnHoro obopyzosanus (TO). K kaxaoi
TO3WLIUH, AAHHOM B JIeBOM CTO/I0Lie TIoAOeprTe COOTBETCTBYOLIYIO TIO3ULIUIO M3 TPABOTO CTO/OIA.

Tun TO Omnpepenenue
1. o

A. YCTPOMCTBO [i/151 OX/Ia>KAeHHsI OOBIIIOr0 KOMMYeCTBa BObI
KoxxyxoTpybOuatbie

HarpaB/IeHHbIM [I0TOKOM aTMOC(hepHOro Bo3jyxa.
(koXKyxoTpyOHbIe)
2. I'pagupns b. npencranstoT coO0¥ armaparsl, BRITIOTHEHHbIE U3 MTyUYKOB TPYO,
(oxyaguTesibHas  CKpeIUIeHHBIX TIPH TIOMOLIM TPYOHBIX pelieToK (JOCOK) U
OarHs) OrpaHUYeHHBIX KO’KyXaMH U KPBIIIKaMU C NaTpyOKamH.

3.IlnactuHUathi  B. yCTpoOICTBO, B KOTOPOM OCHOBHYIO (DYHKI[MIO TellIonepeaadn
TeryI00OMEHHUK —~ MeX/y TeIJIOHOCUTE/ISIMU BBITIO/THSET TIaKeT MIaCTHH.

I". ycTpolicTBO B KOTOPOM TIOBEPXHOCThL HarpeBa 00pasyeTcst AByMsi
TOHKUMH MeTaJulideCKUMU JIMCTaMU, TTpPUBapeHHbIMU K
paszenuTenbHON reperopojke (KepHy) v CBEPHYTHIMU B

BU/le CITpareu.

Ne 3 TIpounTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
B Kakux ciyyasx MpUMeHSIOT peOpUCThbIe TeI000MEeHHUKU?
Ne 4 TIpounTaliTe TEKCT 1 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

TpebyeTcst pa3paboTarh TerI000MeHHbIH armapar Ayst nomerenus 30 kB.M. TpeboBaHue:
KOMIMAKTHOCTE. MeTanioeMKOCTb I0/DKHA OBbITh HausTyydlllasi U3 BCeX BO3MOKHBIX THUTIOB
PeKyTiepaTHUBHBIX TeTI00OMeHHBIX anmapaToB. HazoBrTe THUIT TeriooOMeHHUKA.

Ne 5 IIpouMTaiiTe TEKCT U YCTaHOBUTE IOC/IE[0BaTeIbHOCTD

PekTrdukaLys - MeTof pasZiesieHUsi CMeCH XXKUIKOCTel Ha YuCThble ¢pakiuu Orarogapst
TI0CJIe/|0BaTe/IbHOMY MHOTOKPaTHOMY MCIIapeHHIo XUAKOH (a3bl M KOH/eH ALK TIapoB B /IBYX
BCTPEYHBIX TIOTOKAaX - HUCTIAZA0IeH )KUIKOCTH ¥ BOCXOZSILMX [1apoB. 3aryIluTe MOpsijoK
PeKTHU(UKaLIH.

1.  Cebipbe HarpeBaeTcs. [Ipy HarpeBaHUM Maphbl MOJAHUMAIOTCSI BBEPX 110 KOJIOHHE.

2. ChbIpbe 4aCTUYHO OXJIAXKJAETCS, KOHAEHCUPYETCS U CTeKAeT 10 CTeHKaM 00paTHO B TIeperoHHbIH
Ky0.

3.  Bonee nerkue pakiuu ciefyroT B AederMarop Bbllle, T7ie IPOMCXOJUT OKOHYATebHOe
pa3beuHeHre XUKOCTel Ha JUCTUIIAT U (PPaKLMU C HU3KOU TeMIlepaTypoi KUITeHHsI.
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4. B meperoHHbIH Ky0 3a/7MBaeTCs ChIphbe Ha 2/3 00bEMa.
Ne 6 TIlIpouuTaiiTe TEKCT ¥ yCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

OcHoBHble ¢pakiuy HedTH OMpe/ieIsIIOT 110 MHTepBajiaM TeMIeparyp, IPH KOTOPOU KHUIISIT BXOZSILIE B
HUX YI7TIeBOZOPO/BI. 3alHILIKTe TI0C/Iel0BaTe/IbHO Ha3BaHUsI (hpaKLvid.

1.  musenbHast Ghpakius, WiK ra3oiab, — 250-360°C;
2.  OensmHoBas ¢pakuus — 28-150°C;
3.  masyT — Bbiie 360°C;

4.  kepocuHoBas (pakuus — 150-250°C.

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

AKTHBHMPOBaHHBIH yro/ib, CHJIMKarejib, aTIOMOCH/IMKATHI, LI€OTUTHI - 3TO
1) buHapHBIE CMeCH

2) pacTBOpbI

3) agcopOeHThI

4) abcopOeHThI

5) pacTBOpUTEM

Ne 8 TIpouuTaiiTe TEKCT, BBIOEpUTE MTPABUIBLHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

B K0)KyX0Tpy0uaThIX Ten1000MeHHbIX anmaparax TPyOKH Jaiije BCero BHIMOIHAKTCA NMPAMBIMHA
1) py1st 3a[iep>kaHUsT TETJIOHOCUTEISI BHYTPH arrapara

2) 7151 TI0/TyueHHst OOJIbIIION TTIOBEPXHOCTH HarpeBa B HEOO/IbIIOM 00beMe

3) [/1A yBeTMUeHUsI CKOPOCTH TETUIOHOCUTE IS

4) nnst yao6CTBa UMCTKH U 3aMeHbI

5) /7151 KOMITeHCaluY TeMITepaTyPHbIX YAIUHeHU

Ne 9 TIIpouuTaiiTe TEKCT, BbIOEpHTE MPABU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

BapabaHHbIe CyIIH/IbHbIE YCTAHOBKH, B 00ecriedyeHHe Hafle)XHOCTH KOHCTPYKIIHH,
1esiecoodpasHee BCero NpUMeHATb /I CYIIKH

1) pacTBOp C BBICOKOM HauaabHOU BIA’KHOCTBIO
2) TOHKUX TUOKUX MaTepHasioB

3) MacCHUBHBIX IITYYHBIX 3arOTOBOK

4) MeIKMX MeTa/UIMUeCKUX JieTajel

5) CBIMyYMX JUCTIEPCHBIX MaTepHasoB

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpPUTE NTPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Ha3zopwuTe /iBa OCHOBHBIX ITPEUMYIIECTBA CITUPAILHOTO TETIO0OOMEHHOTO arlrapara:
1. KOMITaKTHOCTb
2.  MeHbIllee THIpaBIMUeCKOe COITPOTHBIIEHUE IS TTPOX0/ia TeIJIOHOCUTe el

3.  TpPUroAHOCTH paboThI 1O/ U30LITOUHBIM fiaBieHueM 710 1,0 Mma
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CJIOXKHOCTB HU3IrOTOBJ/IEHUA

Ne 11 TIpouuTaiiTe TEeKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

HasoBuTe 0CHOBHBIE BU/bI MH)KEHEPHBIX PacueToB TeryioobMeHHOTO 060pyz0BaHMs?
1.TeryioBO# KOHCTPYKTOPCKUM pacueT

2. TenioBoli MOBEPOUHBIN pacueT

3. ®u3nuecKuii 001 pacuer

4. TerIoBOM KOHCTPYKTUBHBINA pacueT

Ne 12 TTpounTaiiTe TeKCT, BeiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTEe apryMeHThI, 000CHOBBIBAIOIL{MEe BEIOOD
OTBETOB

ITpofomkuTe orpe/iesieHye, BLIOPAB /1Ba BEPHBIX OTBETA:

KoXyx0TpyOHbIH Ter1000MeHHUK Mpe/ICTaB/sieT CO00H arrapar, BhIIOJIHEHHBIN U3 ...
1.  myuKoB Tpy0, COOpPAHHBIX TIPH ITOMOIIM TPYOHBIX PEIeToK (Z0COoK)

2.  IUIaCTHH

3.  1myukoB Tpyb He OrpaHUUYEHHBIX KOKYXOM

4.  myuykoB TPyO OrpaHWYeHHBIX KOKYXOM
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