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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)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 ITNTABMOTA3OAMHAMUKA U TEIVIOTEXHUKA
Edpemor Anekceii BnajumMupoBuu, cTapliuii penojaBarenb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
SHEPI'ETNYECKUE YCTAHOBKHA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

[TK-3.1 — Cnocob6eH moHUMarh (HU3MUYECKYI0 CYLIHOCTh THPOra30JMHaMHUUeCKHX MPOLeCCOB U MPOLIeCCOB
Ternoo0MeHa, pa3pabarsiBaTh MeTOAO/IOTHY UCCIeA0BAHUI ABUraTesell v SHepreTUUeCKnX yYCTaHOBOK

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

IIK-3.1

3HAHUA:
[TpuHUMIOBL yCTpPOMCTBA M [JeMCTBUSI THIIOBBIX SHEPreTMUECKUX YCTPOMCTB W arperaroB, MX

0C00eHHOCTH U K/lacCU(UKaLIKS;

YmeHus:
MeTO,E[bI pacqéTa JHepPreTuueCKux CUCTeM U OTAEJIbHBIX UX 3/IEMEHTOB;

HaBbIKU:
ITpoBe/ieHHe TUMOBBIX TEIJIOTEXHUUECKUX PACUETOB SHEPTeTUYECKOTO 000PY/10BaHMSI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Hucuynmaa SJHEPTETUUYECKUE Y CTAHOBKMWU siBrsieTcsi AUCLUTUTMHON YacTH, popMupyemoit

y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, MporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 24.03.05
Jeuzamenu 1emamesbHbIX ANNAPAMos.

CogepkaHue JUCLIMIVIMHEL SB/sieTCs jJornyeckuM npogospkenueM auctuiuive: TEIVIOIIEPEJAYA,
BBEJAEHWE B CIIEIIUAJIBHOCTD.

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
BBICOKOUHTEHCUBHBIX ITPOIIECCOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-5 — CrniocobeH UCIO/b30BaTh COBPEMEHHbIE TMTOX0/IbI U METO/[bI PellleHHs TPodheCcCHOHATBHBIX
3a/1au B 00/1aCTH aBUALIMOHHOM U PaKeTHO-KOCMUUE CKOM TEXHUKHU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g o
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Paa}len 1. AcniekTbl Pa3sBHUTHUA TOIUVIMBHO-DHEPreTH4YeCKOro KoMIuviekca. Oranbl PasBUTHA
4 7 sHepreTkd Poccuu. Posib 3HepreTHkH B 061iecTBe. PakTopsl, Bausioiye Ha pasutie TOK. 13 7 5 2 6 5
CBOICTBA ¥ BU/JbI TOTLJIUB.
Paspen 2. TepMopguHaMHUYecKHe IMK/IbI IJHePreTHYeCKHX YCTaHOBOK.
4 7 TepMOﬂHHaMI/I‘{eCKJ/IE TapaMeTpbl ¥ YpaBHEHHS COCTOSTHUS ra30B. Oﬁmne CBeJeHusd o 17 10 7 3 7 15
TepMogHamMuueckux Huknax. kel IBC. Huknet IITY u I'TY. Hukner BP,. ke
XOJIO/IU/TBHBIX YCTaHOBOK.
Paspen 3. YcTpoiicTBO NapoTypOHHHBIX H ra30Typ IX yCT Yerpoiicrso ITY
4 7 u I'TY. OcobenHocty 3kcrtyararpu IITY u I'TY. PacuéT OCHOBHBIX [1apaMeTpoB 35 15 10 5 20 40
1apoTypOUHHON yCTaHOBKH.
4 7 Paspen 4. O6Liasi 3HepreTUKa MPOMBILIEHHOro npeAnpusATus. OnpejesneHre 21 7 4 3 14 25
MOTPeOHOCTH B TEIUIOBOW SHEPrUH MpPeNpHUsTHL.
Paspen 5. JHeprocOeperaroiyye TeXHOJIOHH. 3aKOHO/ATe bHAs! U TIpaBoBasi 6a3a B 06/mactu
4 7 sHeprocOeperxeHus. MeTozb! S3HeprocOepe)xeHHs: U KPUTEPUH OLIEHKU KX 3 eKTHBHOCTH. 2 12 8 4 10 15
Wcnonb3oBanue aJIbTePHaTUBHBIX U BTOPUYHBIX SHEPreTUu4YeCKux pecypcos. OCHOBBI
SHeproay/ura.
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero mo gucuuninHe 108 51 34 17 57 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nbem,
Ne Homep v HaiMeHOBaHUe
Tema MNPAKTHYECKOIr'0 3dHATUA dayA.
n/n pa3jesia JMCIUII/IUHBI
JacoB
Pa3pen 1. AcrieKThl pa3sBUTUS o o o
IToHnsTue pa60qe1/1, CyXOHu ¥ roprouyer MacCChl TOI/IMBA.
1  |TOnMBHO-3HepreTUyeCKOro N L 2
HepquET W3 OAHOU MacCChI B IPYT'YIO
KOMIL/IEKCa.
Pemienue 3a/la4 Ha oripe/iejieHre OCHOBHbBIX
2 |Pasgen 2. TepmoguHaMiue CKie 1
TePMOJHWHaMHWUYeCKHX I[MapaMeTpOB
LIMKJIbI SHEepreTudyeCKux 6
3 YCTaHOBOK. ]_[I/IKJII:I TeIJIOCU/IOBBIX I'a30BbIX U ITaPpOTYPOUHHBIX 2
YCTaHOBOK
4  |Pa3gen 3. YcTpoKcTBO PacuéT 0CHOBHBIX XapaKTePUCTUK TypOUH 3
MapoTypOUHHBIX U
5 |ra30Typ6HHHBIX yCTaHOBOK. Pacuér pexxiMoB paboTsI TypOuH 2
Pacuér HOTPE6HOCTI/I npearnpuyusaTUa B TETIJIOBOM SHepruun
6 Ha OTOIVIeHWe, BeHTU/IALNKU U KOHAULIMOHHPDOBaHK e 2
Paszen 4. O611jast SHepreTUKa BO37yXa
TIPOMBILIEHHOTO NPeANPUATHA.  |PacuéT moTpeOHOCTH MPeATPUITHS B TEMJIOBOW SHEPTUN
7 Ha ropsiuee M X0/10/HOe BOI0CHAaOKeHue U 1
rnapocHabkeHue
8 Pacuet noxkasarenei HOPMHPOBAaHHA pacxo/id TOIIJIMBHO- 1
SHepreTnuyeCKux peCcypcoB
9 TurnoBbie 9Heproc6epera}oume MepOIIPUATHSA TIPU 1
Pa3,qen 5. BHGPFOCGEPEFaI—OHII/Ie TMPpOM3BO/ACTBE U pacripegey1eHuAu TEIIJIOBOM SHeprum
10 TEeXHOJIOTUHU. Pacuet skoHOMMUeCKOI 3(PPEKTUBHOCTU UCIT0/IE30BaHMS 1
BTOPUYHBIX 5HEPropecypcoB
11 Tp66OBaHI/I$I I10 COCTaBYy U COAEep>KaHUIO 1
SHEpPreTruyeCKoro racriopra 3adHus
Bcero 3a 7 cemectp 17
3.3. CamocrosaTenbHast padora crygenra (CPC)
‘ Ne ‘ Howmep u Copep)xaHue yueOHOro 3ajaHus ‘Oﬁ'LEM,
6 38328




n/n HaMMeHOBaHue 4acoB
pa3spena
JUCLUTTAHBI
Pasgen 1. AcriekTbl
[ToaroToBKa K JIEKLIMOHHBIM U TIPAKTUUE CKUM 3aHSITHUSIM.
Pa3BUTHUS TOTIUBHO-
1 CamocTosiTenTbHOE U3yUeHue [JOTIOTHUTe/TbHBIX MaTepuasioB. 6
SHepreTUYeCcKoro
[MoaroroBka K 3K3aMeHy 10 AUCLIATUTAHE
KOMIIJIeKca.
Pazpen 2.
CamocTosTeNlbHOE U3yU4eHHe TeOpeTUdeckoro Matepuasa (pabora ¢
TepMogvHaMuyecKre .
2 |k JIeKIIMOHHBIM MaTepyaioM 1 uTepaTypoii). [loaroToBka K 7
MPaKTHUeCKUM 3aHATHSAM. [ToAIrOTOBKA K KOHTPOJIbHOM pabore.
SHepreTuueCKUx
[ToproroBka K 3K3aMeHy IO AUCLIMIUIVHE.
YCTaHOBOK.
Pazgen 3.
VernofeTEo CamocTosTeIbHOE U3yUeHHe TeOpeTUYeCcKoro Matepuara (pabora ¢
P JIeKLJMOHHBIM MaTepuaioM U IuTepaTypoii). BeimonHeHye
3 |mapoTypOWHHBIX U 20
VH/MBUyanbHOTO MPaKTH4YeCcKoro 3ajaHus. [1oAroToBka K 3K3aMeHy
ra30TypOUHHBIX
0 JUCLIUIUIMHE.
YCTaHOBOK.
Paszzen 4. Obmas CamocTosTelbHOE U3yUYeHHe TeOpeTUYeCckoro Matepuasna (pabora ¢
4 [HepreThka JIeKIIMOHHBIM MaTepyaioM 1 JuTepaTypoii). [loAroToBKa K 14
TIPOMBIIIIEHHOTO MPAaKTUYeCKUM 3aHSATHSM. BbIMoTHeHe MHIUBUIYaTbHOTO
TpeApUsITUSL. TpakTH4ecKoro 3ajaHus. I1oAroToBka K 3K3aMeHy 10 AUCLIUIIMHE.
Pasien 5 CamocTosTeIbHOE U3yUYeHHe TeOpPeTUYeCKOro MaTepuara (pabora ¢
AT . JIeKIIMOHHBIM MaTepuaioM U uTepaTypoii). [loAroToBKa K
5 |OHeprocbeperaroriye 10
NpakTH4YeckuM 3aHaTusM. Hanmcanve pecdepara. [TogroroBka k
TeXHOJIOTUH.
5K3aMeHy 0 JAUCLUIIIHE.
Bcero 3a 7 cemecTp 57
4. ®OPMBbI KOHTPOJIAA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2) 3 |4|5| 6 7 8/9| 10 11 1213 14 |15 17
7 oC OP | Kontp.P. AP | UII3 nri3 OP | Ped

YcnoBHbIe 00603HAUEHUS:

[P — nuarHOCTHUeCKasi paboTa;

OC — yCTHBII 0O1IpOC CTY[€HTOB;

KouTp.P. — KoHTpOsibHast paboTa;

WUII3 — unauBHyanbHOE MPaKTUUeCKoe 3a/IaHUE;

Ped — pedepar.

TeKymuil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEePBaJIb B
cnemyronux dhopMax:
JITMarHOCTUYeCKasi pabora;
YCTHBIW OMPOC CTY[EHTOB;
KOHTpOJ/IbHAst pabora;
WHIVBHU/YyalbHOE TIPaKTU4YeCcKoe 3alaHue;

pedepar.

IIpomexxyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
3K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Anekcanzpos, A. M. Apxapos, 1. A. Apxapos. . Teruiorexauka. M.: U3g-s0 MI'TY um. H. 3.
Baymana, 2017, 22 3k3.

2. A. A. KyauHos, C. K. 3uradiumHa. . SHeprocOepeskeHue B TEIJIOOHEPTeTHKe U TeT/IOTEXHOIOTHSIX.
Mocka: MammHocTpoenue, 2011, s51. pec.

3. B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®. YcTrHOBa. YCTPOWCTBO U JIeHCTBHE SHEPTeTHUeCKUX
ycTaHoBOK. KH. 2 Ta3oBble TypOuHbL. TeroooMeHHble armapatel. BITY "BOEHMEX" um. [T. @.
YctuHoBa, 2015, 60 3K3.

4. B. B. CaxuH ; BI'TY "BOEHMEX" um. [l. ®. YcTHHOBa. YCTPOWCTBO U /lefiCTBUE SHEpreTHIeCKUX
ycraHoBok. KH. 1 ITopiiHeBbie MatmHebl. [TapoBeie Typbunsl. BI'TY "BOEHMEX" um. [I. @. YcTuHoBa,
2015, 60 k3.

5. B. B. Caxun, E. M. I'epiuman. . TepMoziiHaMyKa HepreTUUeCKUX CUCTEM B MpHMMepax U 3ajauax.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2016, 241 3k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

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

2. https://urait.ru/ — I'naBHast — O6pa3oBaresnbHas Tuiargopma FOpaiit. [I71st By30B 1 CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
bubmioreuno-u3garensckuii teHtp bBI'TY "BOEHMEX" um. [I.®. YcruHoBa — ®PyHpaMeHTambHast
oudbmioreka BI'TY «BOEHMEX» um. [1.®. YcrrHoBa.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHbopMalLMOHHbIe CITPaBOYHbIE CUCTEMBI:
1. Texakcnept — MiH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanusi: HopMel, paBusia, cTaHapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.
5.5. IIporpamMMHOe obecIieueHHe:
He TpeOyeTcsi.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OHEPTETUYECKUE YCTAHOBKHA

AnHoTanusa paboueii nporpaMMsl

Huctuminia SHEPTETUYECKUE YCTAHOBKM sBrnisieTcs AUCLMIIIMHON YacTH, (opMHPyeMoi
y4YacTHHKAMH 00pa30BaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 Harpasienuto 24.03.05
leueamenu nemamenbHblx annapamos. [ucryryiiHa peanu3yeTcsi Ha (akynbreTe A PakeTHO-KocMuuecKast
texuuka BI'TY "BOEHMEX" wm. [O.®. YcruHoBa kadexmpoit A9 IIJIASMOIA3OMHAMUKA U
TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-3.1 CrniocobeH MOHUMATh (U3NUYECKYIO CYIIHOCTh THZAPOTra30[UHAMHUUYECKUX TMPOLIECCOB U TPOIIECCOB
TeryioobMeHa, pa3pabaTbiBaTh METO/IOIOTUM UCC/IeZIOBAHUH [IBUTaTeiel U JHEPreTHUeCKUX YCTAaHOBOK.

Cojep>kaHre JVCILUM/IMHBI OXBATBIBAET KPYT BOMPOCOB, CBA3aHHBIX C YCTPOMCTBOM O0OBLEKTOB 3HEPTeTHUeCKOM
OTpaC/ii ¥ OCHOBHBIMY MPHHIUIAMH BbIDaOOTKH SHEPTUH Ha HUX.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
®  YCTHBIM OIIPOC CTY/I€HTOB;
e KOHTpOJ/IbHast paborTa;
e UHIUBHU/yaTbHOE TIPAKTUYeCKOe 3a/IaHue;

e pedepar.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
SHEPTETUYECKUE YCTAHOBKHA

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

H TpyRoeMKOCTB,
anuMeHOBaHUEe PadOThI Pexkomenjyemas 1ureparypa uac.

Paspen 1. AcieKTbl pa3sBUTHSA TOIVIMBHO-IHEPreTHYeCKOro KOMILJIEKCa.
IToproroBka K 1€KLIMOHHBIM Y TIPAKTAYe CKUM A. A. Anekcanzpos, A. M. Apxapos, 1. A.
3aHATHAM. CaMOCTOSTeIbHOE U3yUueHre Apxapos. . Terorexuvka: M.: YI3g-Bo 6
JIOTIOJIHUTE/IbHBIX MaTeprasioB. IToaroToBka K MI'TY um. H. 3. baymana, 2017
5K3aMeHy M0 AUCLIUIINHE (BcTymieHue)

Wroro no pa3geny 1 6

Pa3}.'[EJ'l 2. TEpMOﬂI/lHaMI/I'-IECKI/lE LUKJ/IbI SHEPpreTUH4YeCKMUX yCTaHOBOK.

A. A. Anekcangpos, A. M. Apxapos, U. A.
Apxapos. . Terinorexuuka: M.: U3a-Bo
MI'TY um. H. 3. baymana, 2017 (r1aBa 1)
B. B. Caxun ; BI'TY "BOEHMEX" um. 1.
®. YcTuHOBa. YCTPOUCTBO U JleficTBIE
SHepreTUUeCKHX yCTaHOBOK. KH. 2 ['a30Bblie
TypbuHbI. TeryioobMeHHbBIe anmapars:
BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa,
2015 (rnaBa 5)

B. B. CaxuH, E. M. I'epsiumas. .

CamocrosTenbHOe U3ydyeHre TeopeTUueCcKoro
Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTepPUaioM

Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTepranoM |  Apxapos. . TerioTexHuka: M.: V3a-Bo
Y uTepaTypoi). IloAroToBKa K NpakTUUe CKUM MI'TY um. H. 3. baymana, 2017 (rnaBsl
3aHATUAM. BbINo/HeHMe UHAUBH/ya/IbHOTO 11,12)

U JuTepatypoi). TIoaroTosKa K npakTieckim TepMoguHaMUKa SHepreTHYeCKUX CUCTEM B 7
3aHsaTUAM. [ToArOTOBKA K KOHTPOJILHOM pabore. MO P .
npuMepax u 3agauax: CI16.BI'TY
[TogroroBka K 3K3aMeHy IO AUCLIMIUIVHE. "BOEHMEX" nm. [T, ®. Ycturiosa, 2016
(rnaBel 1-8)
B. B. CaxuHn ; BI'TY "BOEHMEX" um. /.
®. YcTuHOBa. YCTPOUCTBO U JleficTBUe
SHepreTUUeCKUX yCTaHOBOK. KH. 1
ITopiiHeBbIe MalllMHbL. ITapoBbIe TYpOUHBI:
BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2015 (Bce r/1aBbI)
Wtoro mo pa3neny 2 7
Pa3zzen 3. YCTpoiicTBO APOTYPOMHHBIX U Ta30TYPOMHHBIX YCTAaHOBOK.
CamocTosATebHOE U3yUYeHre TeOPeTUUeCKOro
Marepuasa (paboTa C JIeKIIMOHHBIM MaTepUajioM A AAp X?;ggca},}'gﬁ ?IIZ’T Q;HhﬁkﬁpMXépﬁ;E'oA'
¥ UTEATyPOH). Bhinonkerivie MITY um. H. 3. Baymara, 2017 (mass! 20
WHAWBUYaTLHOTO TIPAKTUUeCKOTO 3a/IaHuUs. 3,4,5,9)
IToaroroBka K 5K3amMeHy MO JUCLIMILIMHE. e
Wrtoro no pa3geny 3 20
Paspen 4. O61masi 3HepreTUKa MPOMBIIIIEHHOTO NPeNPUATHSA.
CamocTosiTe/IbHOE U3yyeHre TeopeTUueCcKoro A. A. Anekcangpos, A. M. Apxapos, 1. A. 14
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TPaKTH4YeCcKoro 3ajadust. [loAroToBKa K
9K3aMeHY 10 AUCLUTUIHE.

Wrtoro mno paspeny 4 14

Pazpen 5. JHeprocoeperaiye TeXHO/JI0THH.

CamocTosiTesibHOE H3ydyeHue TeoOpeTruyeCkoro

A. A. Kygunos, C. K. 3uranimsa. .
Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTepUaioM

OneprocbepeskeHHe B TEITIO9HEPTeTHKE U

u nuteparypoit). [ToAroToBKa K MpakTA4ye CKUM 10
TeryIoTeXHoMorusx: Mockaa:
3aHsTusM. Haricanue pedepata. [ToaroroBka K
MammHoctpoenue, 2011 (Bce raBbl)
5K3aMeHy M0 AUCLIUTLIMHE.
Wrtoro no pa3geny 5 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
SHEPT'ETUMYECKUE YCTAHOBKU

®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 YCTHBIH OIPOC CTY/I€HTOB;

e KOHTpO/bHasi pabora;

e WHAMBH/Yya/lbHOE MPAKTUUECKOe 3a/laHue;
 pedepar;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

YcTHBIN onpoC CTY/IeHTOB

CTyzeHTy 3a/jat0TCsi 3 BOTIPOCA T10 paszieny AUCHUTUIMHEL [171s1 yCIelHOW aTTecTalii HeoOXoAuMO
MIPaBUJILHO OTBETUTH He MeHee, ueM Ha 2 Boripoca. CTy[eHT [Jo/DKeH TI0Ka3aTh BiiajieHre TeopeThyeCcKon
vH(OopMaLvel, TIoMyueHHOU Ha JIeKLIMOHHBIX 3aHATUSIX ¥ B PAMKaX CaMOCTOSITeJTbHOM PabOThI; OTBET JOKeH
OBITb CoflepyKaTe/TbHBIM U apryMeHTHPOBAHHBIM.

CnmcoK BOIIPOCOB /11 yCTHOTO oripoca npusezieH B Y MK nqucimnivHsl.

KontponbHas pabora
TTpu BBINOHEHUH KOHTPOJIbHOM paboThl HEOOXOMMO OTBETHTH Ha 2 BOIIPOC U PELIUTh 2 3a/1auH.
[IpUMEHSIIOTCS C/eyIoL1e KPUTePUH OLIeHUBAHWS:

I[TpaBU/IBHBIN OTBET Ha BOTIPOC - 2 Hara.
HenonHelii oTBeT Ha Borpoc - 1 6ast.
HernpaBumbHeIM OTBeT Ha Bompoc - 0 6asoB.

ITpaBU/IBHO pelliéHHas 3ajaua - 3 Gasa.

ITpu pellieHNH 3a/jauM AOMYIIeHbl He3HAUMTE/TbHBIE BHIUMC/TUTEIbHBIE OIMOKY - 2 6asia.

TTpu pellieHNH 3a/jauu TIPAaBUTLHO MOJ00paHbI TOMBLKO (hOPMY/IbI, AOMYIEHbI TPYObie OIMOKH B X0/ie PeIlleHUs
3ajauu - 1 6asn.

3azaua He perieHa - 0 6a/IoB.

IIpu cymMmmMUpOBaHUM pe3y/bTaTOB OTBETOB Ha BOMPOC U PeLleHUs 3a/,ay BbICTaB/ISIOTCS CAeyIoIIre OLleHKH 3a
BBIMOJTHEHHE KOHTPO/IbHOU PabOThI:

9-10 6aJ1/I0B - OT/INYHO;

7-8 DasinoB - X0opoIIIo;

5-6 0a/IIOB - yAOBIETBOPUTELHO;

MeHee 5 0aJiioB - HEY/IOBJIETBOPUTETLHO

NupauBuayanbHoe NpakTUYecKoe 3a/jaHue

VHavBHuyanbHOe TIpaKTUYeCKoe 3a/laHue TIpe/icTaB/sieT cob0i pacuéTHyr0 paboTy 10 TeMaThKe
pazzena JUCUUIUTHEL. CTyAeHTy HeoOX0UMO MPOBECTH PAaCUYET IHEPreTHUeCKOro 00BeKTa 110 MeTO/IUKe,
W3JI0)KEHHOM Ha JIEKI[MOHHBIX W/WM MTPAKTUYeCKUX 3aHATHUSIX. 3a/ilaHue 0opMIIsSeTCs B TTleUaTHOM BUJe U
TIOJJIeXKUT TIOC/Ie Iy OIel YCTHOM 3aiuTe. [IpUMeHSIFOTCS CIeyrolie KpUTePUH OLleHBaHUS:
- OTYET IO BBIMOTHEHUIO UHAUBUYAIBHOTO 3a/1aHust oopmiieH B cootBeTcTBUM ¢ T'OCT - 10 6anios;
- MarepuaJl U3/I0)KeH CTPYKTYPHUPOBaHO, FPaMOTHO Y MOCJIefioBaTebHO - 10 6asos;
- HeoOXOAUMBIM TeOPeTUUEeCKUIM MaTepyuall Mpe/iCTaB/IeH B MOJIHOM 00béMe - 15 6aios;
- PacUETHI BBITIOJIHEHBI BEPHO U B TIOJTHOM 00BéMe - 35 6asioB (ec/iv B pacuéTax MpUCyTCTBYIOT
He3HauuTe/IbHbIe OIIMOKY - 25 0a/I/I0B; ec/id B pacuéTax MPUCYTCTBYIOT rpyObie OIIMOKM, OHAKO METOAUKA
pacuéra BepHa - 10 6a/1/10B);
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- OTBETHI Ha BOMPOCHI Tipu 3amjure - 30 6anioB (3 Borpoca mo 10 6anios).

[Tpy cyMMHpOBaHWY BBILIETIepEUCIeHHBIX 0a//IoB BBICTABJISIFOTCS CJIeYIOLIYe OLIeHKH 3a BLITO/THEHHe
WH/JUBU/Ya/IbHOIO 3a/|aHusl:

85-100 6a/I0B - OT/IMYHO;

70-84 6as1/10B - XOPOLIIO;

55-69 6asoB - y/I0BNETBOPUTEIILHO;

MeHee 55 0aJI/IOB - HEYJOB/IETBOPUTETLHO

Pedepar

Pedepar ohopmisieTcs Ha O[HY U3 MPe/JIOKEHHBIX MPero/aBaTesieM TeM, 100 Ha TeMY,
TIPe/IIOKEHHYI0 CTYZeHTOM, ITPY €& COTIaCOBAHWH C TIPerto/jaBaTesieM.
O6béM pedepara - He MeHee 15 ctpanut]. Obsi3aTeIbLHO UCTIONB30BaHKE He MEHee CeMU OTeUeCTBEHHBIX U He
MeHee IByX MHOCTPaHHBIX UCTOUHUKOB,OIyO/IMKOBaHHBIX B rocyiefHue 10 fer.
[potuieaypa 3amuThl pedepata BK/IIOUaeT BLICTYTI/IEHHE C Tpe3eHTaleli, OTBeThl Ha BOTIPOCHI TIperiofaBareist
Y TI0CJIe/Tytollee TPYMITOBOe o0cyx/jeHne. B xofie 3amuThl pedepara 00ydaroiuecs JO/HKHBI
TPOZIEMOHCTPUPOBATh KYJIBTYPY PeUM TTPU U3/IOXKEHHUH CBOMX MBICJ/IeH, IOTUUHOCTD B TIOCTAHOBKE U M3/I0KEHUN
Marepuara.

[Tpumeps! TeM pedepartoB NprBeZieHbl B Y MK AUCIUITIMHEIL.

JK3aMeH
OK3amMeH npoxouT B hopme cobece1oBaHus, B X0/ie KOTOPOTO 00yYaroIeMyCs TIpeJiaraeTcst PelmTh
OZIHY 3a/ja4y ¥ OTBETUTb Ha 2 TEOPeTUUYECKHX BOTPOCa.
TTpUMEHSIIOTCS CIeAYIOLIEe KPUTEPUU OLleHUBaHMUSI:
- 33/laua pellieHa BepHO - 3 basna;
- B 3a71aue JIOMyIleHa He3HauuTeTbHas ombKa - 2 6ara;
- B 3371aue JiomnyirieHa rpybast omvbKa, 0/IHaKO MOPAZIOK pacuéTta mpe/icTaBIeH BepHo - 1 6ar;
- BO BCEX OCTAJIbHBIX CJIyYasiX 3a MPaKTUUeCKyto 3afauy - 0 6anios;
- OTBET Ha TeOPeTUYeCKHU BOTIPOC MOTHOCTBLIO BEPHBIH - 2 Haa;
- OTBET Ha TeOPeTUYEeCKHUI BOMPOC COZIEPKUT OIIMOKHM W/W/TK 00YUaroIIUiiCsl BEDHO OTBETU/ Ha BOTIPOC, HO C
TIOMOLL[bIO JIOTIOJTHUTE/bHBIX BOIIPOCOB - 1 6ans;
- BO BCeX OCTaJIbHBIX C/Iy4asiX 3a TeopeTHuecKuid Borpoc - 0 6asioB.

[Tpy CyMMHPOBAHHH BBIIIIETIEPEUNC/IEHHBIX 0a/IIOB 3a 9K3aMeH CTaBATCS C/IeYIOIINe OTMETKH:
7 6aJI/IoB - OT/IAYHO;

6 6aJIIoB - XOPOIIIO;

4-5 6a/IoB - YI0B/I€TBOPUTE/ILHO;

MeHee 4 6ajIoB - HeYIOB/IeTBOPUTEILHO.

IIpumepsI pakTUYeCKUX 3a/a4 ¥ TeOpeTHUYeCKUX BOIIPOCOB IpuBefeHsl B YMK nuciurivHbL.
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Pa3pen 1. AcnieKTbl pa3sBUTHA VeTHBIR OMDOC
4 7 |TOIUIMBHO-3HEPreTH4ecKoro 13 7 5 2 6 5 P
CTY[,eHTOB
KOMIL/IeKca.
Paszpgen 2. TepmopnHamuueckue KOHTDO/LHAs
4 7 |MKJIBI JHEPreTHYeCcKux 17 | 10 7 3 7 15 b
pabora
YCTaHOBOK.
Pa3gen 3. YcrpoucTBo WNupvBuayansHOE
4 7 |mapoTypOMHHBIX U 35 | 15 | 10 5 20 40 TpakThyeckKoe
ra3oTypOMHHBIX YCTaHOBOK. 3a/laHue
WNupvBuayanpHoe
4 7 Paspen 4. Obuan snepreruka 21 7 4 3 14 25 MpakTH4yecKoe
NPOMBIII/IEHHOT0 NIPeANPUATHA.
3a/laHue
4 7 Pa3pen 5. DHeprocéeperarnue 22 | 12 8 4 10 15 Pedpepar
TeXHOJIOTHH.
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 100
Bcero mo guciun/MHe 108 | 51 | 34 17 57 100
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Onenounblie MaTrepuasl no gucyumiudie JHEPTETUUYECKUE YCTAHOBKHA

ITIK-3.1 - CnocoGeH noHumams ¢puzuyecKyio CyuyHocmsp 2u0po2azo0uUHaMUu4ecKux npoyeccos u npoyeccos
men/10006mMeHa, paspadamsiéams Memooo102uU UCC/1e008aHULl 0guzamesiell U S3Hepzemuy4ecKuXx yCImaHO80K

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET
Uro Takoe TepMOgMHAMUUECKUH LIUKII?

Ne 2 TIpouuTaiiTe TEKCT M 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET
YTo Takoe HOMHHA/IbHBIN PeXXUM PabOThI TYPOUHBI?

Ne 3 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CooTHecuTe GpU3UUECKYIO BEJIMUMHY U €€ PasMepHOCTb:

1) sHTaNBINS;
2) SHTpOIUS;
3) cTemnieHb CyXOCTH I1apa;

A - Ix/(xr*K);
b - [Ix/kr;
B - %;
I' - Ge3pasmMepHasi BeJIMUKHA;
Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

CooTHecuTe dTOMAPHOCTE I'a3a C 3HAYeHHeM I10Ka3aTesisd a,Z[I/Ia6aTbI.

1) ofHOATOMHBI ra3;
2) IByXaTOMHBIM ras3;
3) MHOTOATOMHBIH Ta3.

A -1,16;
b -1,29;
B-14;
Ir-1,67;
O -1,85.
Ne 5 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TIOC/Ie[OBAaTeTHHOCTD
Pacnonoxvre yka3aHHbIe rOprOYMe BelljeCTBa B MOPSJKe YBeJTUYeHUsI B HUX COJepPyKaHUs yryiepoja:

1) aHTpaIur;
2) Topd;
3) KaMeHHBIN yroJib;
4) Oyphlii yronb.
Ne 6 TIpouwuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue BeiurHbI He00X0AUMO 3HaTh, uToObI HatiTk KIT/I nukia KapHo?

1) MakcuMasbHasi Temriepatypa pabouero Tena;

2) TemioTa, TIO/IBEIEHHASA U3BHE K pabouemy Teny;
3) TerioTa, OTBeZjEHHAs OT pabouero Tesa;

4) TeopeTryeckasi paboTta LMK/a;

5) MHUHUMaJIbHasl TemMrepatypa pabouero Tesna.

Ne 7 TlpouMTaiiTe TEKCT U yCTAaHOBUTE TOC/IE[0BaTeTbHOCTD

PaccraBbTe B HpaBHHbHOﬁ XpOHO]IOFI/IHECKOfI rnoc/jiea0Bare/IbHOCTU CO6I:ITI/IH, TIOBJ/IMABIIIME Ha
CTaHOBJIEHHE U DA3BUTHE 0T€UECTBEHHBIX SHEPreTUuueCKUX CUCTEM.

1) n3obpeTeHre KEPOCHHOBOM JIaMIThI;

2) co3aanre EuHoON sHepreTuecKoil CHCTeMbI CTPaHbl

3) yrBepxaeHue [11aHa rocyzjapcTBeHHOM 3nekTpodrKaiyy Poccuu;
4) OTKpbITHE [1€PBOT0 MECTOPO’K/EHHSI KAMEHHOI'O YIJIS;

5) MaccoBbIi1 [1epexoz 0T PYyYHOTO TPyZa K MeXaHU3UPOBaHHOMY.

Ne 8 TIpouuTaiiTe TeKCT, BBIOEpUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOIIE BEIOOD
OTBeTa

Kakoii a/1leMeHT ABJIIeTCsI OCHOBHBIM B JIFOOOM TOIUIMBE MpUpoaHOTro HpOI/ICXO)KAEHI/IH?
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1) kucnopop;

2) yrepog;

3) BozOpOz;

4) cepa.

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

Kak Ha3biBaeTcs LUKJI ABUI'aTe/id BHYTPEHHEr0 CropaHua CO CMeIlIaHHBIM CT'OpaHHUEM TOI/IUBA?

1) nukn TpuHKepa;
2) nukn KapHo;

3) 1uka OTToO;

4) nukn [Ousens.

Ne 10 ITpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
C Kako# MeproJYHOCTBIO [I0/DKHO TIPOBOJUTHCS SHepreThudeckoe 06c/ieJloBaHIe TIPeATIPUSTHN?

1) He pexxe 1 pa3a B 6 MecsIieB,;
2) He pexxe 1 pa3a B rog;

3) He pexe 1 pa3a B 3 rofa;

4) He pexxe 1 pa3a B 5 jieT.

Ne 11 TIpouuTaiiTe TEKCT, BEIOEPUTE NTPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000 CHOBBIBAIOIIHE BLIOOD

OTBETOB
Kakue u3 nepeuyrc/I€eHHBIX TIPUPOAHBIX PEeCYPCOB OTHOCAT K I/IC‘-IepHaeMbIM?

1) sHeprus BeTpa;

2) He(pTh;

3) 6uopecypchr;

4) sHeprusi NPUIMBOB U OT/IUBOB.

Ne 12 TTIpouwuTaiiTe TEKCT, BbIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

YTo U3 HIDKETIepeYNCIIEHHOTO OTHOCUTCS K TIACTIOPTHBIM JIJAHHBIM TIaPOBOM TypOWHBI,
XapaKTepU3yHoIM 0TOOpHI mapa?

1) MOLL{HOCTB;

2) naBjieHye Tapa;

3) TeryioBasi Harpy3Ka;

4) TeMriepatypa napa;

5) KoMuecTBo 0TOMpaeMoro mapa.
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