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Pabouass mporpamMma cocTaBjeHa Ha OCHOBaHuMW IIprika3a MuHuUCTepcTBa HayKu
U BeIciiero obpasoBanusi Poccuiickoii ®epepanmu ot 20.10.2021 roma Ne 951
«006 yTBepxKIeHuH GhenepanabHBIX OCYAAPCTBEHHBIX TpeboBaHMM K CTPYKTYpe [IporpamMmm
TTO/ITOTOBKY HAYUHBIX W HayUHO-TIearOTHUeCcKUX KaZpoB B aclMpaHType (8 bIOHKTYpe),
YCJIOBUSIM MX peanusaliiy, CPOKaM OCBOEHUs 3TUX IIPOrpaMM C YYeTOM pas/IMYHBIX
tdopm obyuenusi, 06pa3oBaTebHBIX TEXHOJIOTHI U 0COOEHHOCTel OT/ieNbHBIX KaTeropuii
acrpaHToB (afblOHKTOB)», IlocTanoBnenus IlpaButenbctBa Poccuiickort Pepepanyu
oT 30.11.2021 roma Ne 2122 «O6 ytBepxzeHuM [10/I0KeHUsI O TIOAOTOBKE HAyUHBIX
Y HayyHO-TIleflarorMyeCcKUX KaZpoB B aciuvpaHType (afgbroHKType)», IlonokeHus
opranusaruu 10 8(27-41/30)-2023 «O mopsinke pa3paboTKH MporpaMM O IOJTOTOBKHU
HayyHbIX M HAy4HO-TIe[JarOTMUeCKMX KaJpoB B acCOUpaHType» B COOTBETCTBUM
C M1acIIOpTOM HayyHoU cneruanbHOCTU 2.5.20 Cy/A0oBble SHepreTUUYeCKre YCTaHOBKU U UX
371eMeHTHI (TJIaBHbIe M BCTIOMOTaTe/IbHbBIE).

CocraBuTesb paboueii MporpaMMbl

ripogeccop kadenps: IYIC, "

[I-p X¥M. HayK, JOL|eHT /%’4 B.A. IlIgerio
Pabouas riporpamMM pacCMOTpeHa Ha 3aceJaHuy Kadeapbl « JHEPreTHUeCKHe YCTaHOBKU

Y 371eKTPO0O0PYIOBaHUE CYIOB».
ITpoTtokon Ne_/, _ OT «_4 » 02 2045 1.

3aBe/yroni Kadepoli « DJHepreTUUeCcKre YCTaHOBKY U 3JIEKTPOOOOPYA0BaHKE CYL0B»

KaH/. TexH. HayK, JOLIeHT
Ll » ol 2057 r. i

O.A. Besnios




1. IIEJTb M 3AJIAYM TV CLIATI/TNHBI

Henvto pucimiumebl  «Cy[oOBble 3HepreTMYeCcKHe YCTaHOBKM W MX 3/1eMeHThl (IJIaBHble U
BCIIOMOraTe/IbHbIe)» SIB/ISIeTCS]  OBJIafleHhe MeTOJO/IOTMeld HAayuyHOro I103HaHUS TeOpUM  CYJIOBBIX
SHEPreTMUeCKWX YCTaHOBOK M MX TIJIaBHBIX M BCIIOMOraTe/bHbIX 37€MeHTOB; (hOPMUpPOBaHHUe
Npo(eCCUOHANBHOM T'OTOBHOCTH U CaMOCTOSTEe/IbHOM Hay4YHOW, MCC/IefloBaTe/IbCKOM W I1elaroruueckomn
JieATeNIbHOCTY; yT/iyO/ileHHOe W3yueHVe TIPUHLWIOB /IeMCTBUS, OCHOBHBIX XapaKTePUCTHK CYAOBBIX
SHepreTUYeCKUX yCTaHOBOK U MX IVIaBHBIX U BCIIOMOTaTe/IbHbIX 3/IEMEHTOB.

B cBs13u ¢ 3THM HE0OXOMMO peanr3oBaTh CAeAYIOLMe 3a0aqu:

— (hopMHpOBaHye MPaKTUUECKUX U TeOPeTUUeCKHUX 3HaHWH B 00/1aCTH Cy/JIOBBIX SHEPreTHUeCKUX
YCTaHOBOK U MX IJIaBHBIX Y BCIIOMOraTe/IbHbIX 3/1eMEHTOB;

— 03HaKOMJIeHHe C OCHOBHBIMU MEeTO/IaMU M HarpaB/ieHUsIMUA TeOpUX 0becrieueHust BYKeHHsT
Cy/Ha;

— OBJIa/leHre 0bI1leHayYHbIMU MeTO/laMU CHabyKeHus1 SHepruei cyiHa.

N3yuenmne pgucturnavibl «CyJOBble SHEpreTMUYecKWe YCTAaHOBKM W MX 37eMeHThl (I/laBHble M
BCIIOMOraTe/IbHbIe)» SIB/ISIeTCS HeOTbeM/IEMOM COCTaBHOWM YaCTbIO IOJTOTOBKM HAyUHbIX W Hay4HO-
reflarornyecKux KalpoB B aclMpaHType 110 Hay4yHOU crierianbHOCTH 2.5.20 «Cy10BbIe SHepreTryeckye
YCTaHOBKHU M HX 3/1eMeHTHI (T/1aBHbIe Y BCIIOMOTraTe/IbHbIE )».

2. TPEBOBAHUA K PE3YJ/IbTATAM OCBOEHUSA AVCIHIUILI/INHBI

B pe3synbrare o0yueHusi Mpy W3y4eHUU AUCLIUIUTMHBI, aCTIMPAHT JI0JDKeH:

3HaTh:

— CYIIHOCTb OCHOBHBIX TIOHATHNA ¥ 3aKOHOB KOHCTPYHMDOBaHHSI CHCTEM CYAOBBIX
SHepreTUYeCKHX YCTaHOBOK M MX IVIaBHBIX U BCIIOMOTaTe/IbHbIX 3/1eMEHTOB;

— CYIIHOCTb W OCHOBBI TEOPUM pPabOUMX TIPOIIECCOB CHUCTEM CY/OBBIX SHEPreTHUYeCKUX
YCTAaHOBOK Y UX TJIaBHBIX Y BCIIOMOTaTe/IbHbIX 3/IEMEHTOB;

— TeopeTUuUeCKWe TIPUHLIUIBI [AeMCTBUS SHEPreTUYeCKMX YCTAaHOBOK W UX TJIaBHBIX U
BCIIOMOTaTe/IbHbIX 3/1eMEHTOB;

Ymetn:

— TIPUMEHSITb MeTO/Ibl MaTeMaTUUeCKOro MO/eIMPOBaHUsI CUCTeM YTpaB/ieHUsl CYZOBbIMU
SHepreTUUeCKUMU yCTAaHOBKAMU U MX TJIaBHBIMHU U BCTIOMOTaTe/IbHBIMU 3/IeMeHTaMU;

— aHa/M3UpoBaTh U OOBEKTWBHO OIEHMBaTh IPeo0pa30BaHUsl TEIJIOBOM SHEPrud B
3/IeKTPUYECKYI0 SHEPTHUIO;

— MPOTHO3MPOBATh XapaKTePUCTUKU Pa3/IMUHbIX THUIIOB /IBUraTe/el;

Bnagern:

— MeTOo/laMH pacueTa MoTepb paboTOCIIOCOOHOCTH CYJOBBIX SHEPreTUYEeCKUX YCTAHOBOK M UX
IJIaBHBIX U BCTIOMOTaTe/TbHBIX 3/IEMEHTOB;

— MeTOZlaMH CpaBHEHHS KO3(PPUIIMEHTOB TI0/Ie3HOTO JIeHCTBUA PabouMx IMK/IOB
SHepreTUUeCKUX YCTaHOBOK U MX IJIaBHBIX U BCIIOMOTaTe/IbHbBIX 37IeMEHTOB,;

— MeTO/IJaMH pacueTa MoTepb paboTOCIIOCOOHOCTH SHEPTreTHUeCKUX YCTAaHOBOK U MX TJIaBHBIX U
BCIIOMOTaTe/IbHBIX 3/IEMEHTOB;

3. MECTO JVCIUIUIUHBI B CTPYKTYPE OBPA30OBATEJ/IbHOM
ITPOI'PAMMBbI

HucuurnmHa «CyznoBble  SHepreTUYeCKWe YCTAaHOBKM M UX  37eMeHThbl  (T/laBHble U
BCIIOMOTaTe/IbHbIe)» OTHOCUTCS K [JUCLMIVIMHAM HarlpaB/eHHbIM Ha TMOATOTOBKY K cJaye
KaHZMATCKOTO 3K3aMeHa 00pa30BaTe/lbHOTO KOMITIOHEHTa B CTPYKTYpe TIPOTPaMMbI TOIOTOBKH
Hay4HbIX U HayUHO-TMIe[arormueckux KaJlpoB B aclUpaHType (fJanee — MporpaMmbl aClIMPaHTYPhI), ee
MecTo ompefiensercs (enepanbHBIMU TOCyAapcTBeHHbIMU TpeboBanusiMu (ITprka3a MwuHuHCTepCTBa
HayK{ U BbIcIIero oobpasoBanus Poccutickoit ®eneparun ot 20.10.2021 roma Ne 951) K MOATOTOBKE B



acrypaHType, OHa Herocpe/ICTBeHHO CBsi3aHa W 0a3upyeTcs Ha COBOKYIMHOCTU TaKWUX JUCLIMIUIMH, Kak
«OpraHu3anyss Y [UlaHUpOBaHWe  paboT Mpu  TIPOBeJeHWM  HAay4YHBIX  MCCJ/IeZIOBAaHUI»,
«/H(popMalMOHHBI TIOMCK W OubnMorpaduueckoit KyabTypbl», «[IpeacraBieHre pe3ybTaToOB
Hay4HbIX UCC/Ie/loBaHU», «Cy/10Bble SHepreTUuYecKre CUCTeMbl», «HaieXkKHOCTh U TUarHOCTUKA».

3HaHUWs, YMEHWs W HaBbIKHM, IOJlyYeHHble OOyuaroIUMHUCS B XOZie W3Y4YeHUs [JUCLIATITAHEI
«Cy/loBbIE SHEPreTUUECKHe YCTaHOBKHM U UX 3/IEMEHTHI (TJIaBHbIE U BCIIOMOTaTe/IbHbIE)», HE0OXO0JUMbI
[/ TIPOBeJIeHHs1 HayUHbIX MCC/Ie[JOBaHUN Y TIOJITOTOBKY AUCCEPTALUM Ha COMCKaHWe YUYeHOM CTereH!
KaH/U/laTa HayK W TIPe/ICTaB/ieHWs] HAyYHOrO [JO0K/aja 00 OCHOBHBIX pe3ysbTaTaX MOATOTOB/IEHHOU
Hay4YHO-KBa/M(UKALMOHHOU PabOTHI (AUCCepTarvm).

MucuynivHa u3ydaetcs Ha 3 yueOHoM rogy (Kypcee), B 5, 6 cemecTpax.

OO0111ast TPYAOEMKOCTb AUCLIUTUIMHBI COCTaB/IsIeT 5 3aueTHBIX eanHuUL] (180 yacoB).

4. COJEPXAHUE TNCHOUIINHDBI

4.1 TemamuuecKuti ni1aH OuCyun/auHbl
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Pazpen 1 «IIpunHupun JeiicrBusi, coctaB u| 40 | 30 | 20 10 10 TeCcTUpOBaHue
OCHOBHbI€ rnoKasareu CyA0BBIX
JHepreTuYecKuX yCTaHOBOK»
Tema 1 «/lusenbHble, napoTtypbunssie,| 14 | 6 4 2 2 YCTHBIM OIPOC,
ra30TypOMHHBIE YCTAaHOBKH» 113
Tema 2 «fIpepHble 3HepreTrueckue ycraHos-| 14 | 6 4 2 2 YCTHBIM OIpPOC,
KM, pabounie TpoLiecchl B 371eMeHTax 0Y» 113
Tema 3 «Y CTaHOBKH C npssmeiM| 14 | 6 4 2 2 YCTHBIU OIpOC,
(be3MalIMHHBIM) TTPeoOpa30BaHUeM SHEPIUM» 113
Tema 4 «DHepreTuyeckue yCTaHOBKU CyZoB c| 14 | 6 4 2 2 YCTHBIM OIPOC,
CUCTeMaMH 371eKTPO/IBUKEHUSI» 113
Tema 5 «Metoabl aHanmu3a 3ddexktuBHoCcTU| 14 | 6 4 2 2 YCTHBIU OTpOC,
LIUK/IOB» 113
Pa3pen 2 «IIpuxknagHbie Bompochbl rujpo-| 32 | 24 | 16 8 8 TeCTUpOBaHue
ra3ojUHaMMKM M  TeIulonepejauyd B
3/IeMeHTaX HepreTH4YeCcKHX yCTaHOBOK»
Tema 6 «be3oTpbiBHOe M OTpbIBHOe TeueHue| 14 | 6 4 2 2 YCTHBIU OIpOC,
XUAKOCTU. OJHOMepHOe  TeueHWe rasa. 113
TeueHue rasa B CoIviax ¥ KaHaaax»
Tema 7 «KoHBekTuBHBINi  TeriooOmeH.| 14 | 6 4 2 2 YCTHBIN OTpOC,
TeruiooTznaua TIpM  KOHJEHCALUMU Tapa Ha 113
TBep/bIX TOBEPXHOCTSIX»
Tema 8 «Temnootgaua 1ipu  KuneHuu| 14 | 6 4 2 2 YCTHBIU OTpOC,
JKUJKOCTHU. Kputnueckue IIJIOTHOCTU I13
TEeIJIOBOI'0 TIOTOKA, BBI3bIBAIOLE W3MEHEeHUsI
peXXrMa KUTIeHUS »
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Tema 9 «TerioobMeH wu3nyueHuemM B| 14 | 6 4 2 2 YCTHBIM OIpOC,
MOIVIOLAKIMX  cpefax.  Teruionepezsava. I13
Tenno000MeHHbIe anmnapaTh»
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Bcero 72 | 54 | 36 | 18 18
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Pa3zgen 3 «OcCHOBbI OLEHKHM MNpPOYHOCTH| 8 6 4 2 2
3/IEMEHTOB HepreTHYeCcKux yCTaHOBOK»
Tema 10 «YcTOWUMBOCTbL YINpyrux cucrtem.| 14 | 6 4 2 2 | yCTHBIY OI1pOC,
KonebaHus yIIpyrux CUCTEM» 113
Pa3gen 4 «3amura ot BHOpanuu W myma| 16 | 12 8 4 4 TeCcTUpOBaHue
CY/I0BbIX JHepreTH4YeCKHX YCTAHOBOK»
Tema 11 «Bubpaius u 1iyMm, Bo30Oyxzaemble| 14 | 6 4 2 2 YCTHBIU OTpOC,
nipu paboTe SHEPreTUYeCKUX YCTaHOBOK U TIPU I13
JBIDKEHUH cpejl B TPyOOMpoBoAax U KaHamax.
CpenctBa 3amuThl 0T BubOparuu. CpezcTBa
3aLLUTHI OT LIyMa»
Tema 12  «OcHOBbI  KOHCTpyWpoBaHus| 14 | 6 4 2 2 YCTHBIM OIpOC,
3allIUTHOM aMOPTU3al[iH Cy/JOBbIX I13
SHEpreTUYeCKUX yCTaHOBOK»
Pazpen 5 «IIpoekTHpoBaHue CyAoBbIX| 8 6 4 2 2
JHepreTuYecKuX yCTaHOBOK»
Tema 13 «Bb16op tuma COY» 14 | 6 4 2 2 | yCTHBIY ompoc,
113
Pa3pen 6 «UcnbiTanus, 3Kciiyataousa u| 24 | 18 | 12 6 6 TeCcTUpOBaHue
Haje>KHOCTh CIY»
Tema 14 «Cojgep>kaHue U 3aZjlauu TexHuueckor| 14 | 6 4 2 2 YCTHBIN OTpOC,
skcrutyataru COY. AHanu3 ocobeHHOCTel I13
pexxuma pabotel COY B pa3mUUHbBIX YCIOBUSIX
SKCIUTyaTaLum»
Tema 15 «Texnuueckoe ob6ciyxuBanue| 14 | 6 4 2 2 YCTHBIU OTpPOC,
OCHOBHBIX 271eMeHTOB COY. MaHeBpeHHOCTb 113
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Tema 16 «HageXHoCTb, BBIHOCIMBOCTH u| 14 | 6 4 2 2 YCTHBIH OIpOC,
pacyer MO  MOpeJelbHOMY  COCTOSIHHUIO. 13
TpeboBaHusT K HA[|@XKHOCTH YCTAaHOBOK M WX
OCHOBHOT'0 000DPYIOBaHUSI»
Paspen 7  «beperoBoe TexHuyeckoel 16 | 12 | 8 4 4
oocayxuBauue CIY»
Tema 17 «HagexHoctb, pemonTOonpu-| 14 | 6 4 2 2 YCTHBIN OTpOC,
TFOZTHOCTh, OCHOBHBIE TIOKa3zaTe/iu. Bugel u 113
TePUOJUIHOCTb TEXHUUECKOTO 00C/Ty)KUBaHUS
Y 3aBOJCKUX peMOHTOB COY»
Tema 18 «Texnuueckas guarHoctvka COY» 14 | 6 4 2 2 YCTHBIU OTpPOC,
113
JK3aMeH 36 | - - - - 36
Bcero 108 | 72 | 36 | 18 18 36

* [13 — mpakTU4eCcKoe 3aHATUE
4.2 Copep)xaHue AMCHUIIMHBI

Pa3pen 1 « IIpuHIjun eHCTBUsA, COCTaB U OCHOBHbIE MOKa3aTe/Iu CYyAA0BbIX JHePreTUuYecKux
YCTAHOBOK»

Tema 1 «/Iu3enbHble, MapoTypOUHHBIE, ra30TyPOMHHBIE YCTaHOBKM»

Jlekyus

CocTaB Au3e/bHBIX YCTAaHOBOK, UX XapaKTePUCTUKU M 00J1acTh MpuUMeHeHUs. TOIJIMBO U Maciia,
npumensiemble B [IBC. KoncrpykrusHoe ycrpoiictBo [IBC. Teopust pabounx nporjeccos B IBC. LIuksibi
nopiiHeBbIx [IBC. CKOpoCTHbIe W Harpy3ouHble xapakTepucThku [IBC. Ocob6eHHOCTH TIOpIITHEBBIX
IBC HOBBIX cxeM U KOHCTpykuuii. CoctaB u obsacte npumenenust [ITY. Teopus mapoBbIX LIMK/IOB.
Ananu3 1ukna PeHKMHA € y4eTOM HeoOpaTHUMBIX ToTepb. LIMK/ C TPOMEKYTOUHBIM TieperpeBoM Tapa.
PereneparuBHbIi LMK/, bruHapHblie Luknbl [TTY Pabouue riporieccs! u TerioBble cxembl [ITY. Tormmso
U Macia, npumeHsieMble B IITY. CocraB u ob6nactb mpumeHenusi I'TY. LMK ra30TypOHHHBIX
JiBUrartesier. YCTPOWCTBO, NMPUHLMI [eHCTBUS U OCHOBHBIE TOJIOKEHHUsS MeTOZI0B pacueTa ra30oBbIX
TypOWH, KOMIIDECCOPOB, pereHepaTopoB W  Bo3ayxooxmnaguteneid. KomronoBka [I'TY, wux
K/IaCCU(UKALIUM M TeJIOBble CXeMbl TPH TOJHBIX M UYaCTUYHBIX Harpy3kax. Pabouwe mporeccel u
9KCIUTyaTal[MOHHble xapakTepucTuku cygoebix ['TA. I'T 3amkHyToro uwkna. I'TY ¢ spepHbIMU
peakTopamu. TorIMBO U Macja, ipuMeHsieMble B I'TY.

OcHoeHble noHsimusi membl: CocTaB W3e/bHBIX YCTaHOBOK. COCTaB MapoTypOMHHBIX YCTaHOBOK.
CocraB ra3oTypOMHHBIX yCTaHOBOK. Llukiel mopiiHeBbix [IBC. Teopusi mapoBeIx LUWKIOB. LIukin
ra30TypOMHHBIX JJBUTaTeIel.

Bonpocbl 0151 camocmosimenibHO20 U3yueHust

1. Knaccudukanus cynossix JBC.

2. YTtunvsauus TeruioBbix roteps IBC.

3. MoIlHOCTHBIe psi/ibl, MaccorabapuTHbIe U SKOHOMHUYecKue Tioka3arenu [IBC.

4. OcHOBHbIe MaccOoTabapUTHbIe U S5KOHOMUYeCKHe TToka3aTeu [ITY 1 uX 0CHOBHBIX 3/IEMEHTOB.
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5. OcHoBHbIe MaccorabapuTHbIe ¥ SKOHOMUUECKHe TI0Ka3aTed YCTAHOBOK, IJIaBHBIX arperaTtos
JIBUTaTeseu.

Bonpocbl 0151 caMOKOHMpos:

1. KoHcTtpykTuBHOe yctpoiictBo IBC.

2. CKOpOCTHBIe U Harpy3ouHble xapakTepuctuku J1BC.

3. OcobenHoctu nopiiHeBbiX [IBC HOBBIX CXeM U KOHCTPYKLIMH.

4. Teopus napoBbIX LIUKJ/IOB.

5. IIukn ra3oTypOUHHBIX ABUTATeen.

IIpakmuueckoe 3aHsmue

Bonpocs! 7151 06CyskaeHust:

1. TIlorepu u KIIJ ABC. MoHocts BC.

2. Teopus ¥ OCHOBHBIe T10JI0’KeHUSI METO/IOB pacueTa TaporeHepaTopoB, TypOuH, 3ybuaTbix
repesiady ¥ KOHZIeHCaTOPOB.

3. OCHOBBI pacyeTa TeIJIOBbIX U SHepreTuyeckux bamancos I1TY.

4. MeTtojpl pacueTa JIBUraresien.

Jlureparypa: [1]; [6];[7]; [8]; [10]; [11]; [12].

Tema 2 « SljepHble SHepreTuueckre YCTaHOBKH, paboure mpoliecchl B d/ieMeHTax S9Y»

Jlekyus

CocTaB, OCHOBHBIe XapakTepUCTUKWA CyAoBbix HAJY. I[IpuHLMN [elCTBUS U YCTPOMCTBO
SHepreTUUeCKWX peakTopoB C Bofoil mof JaBieHveM (BBPI) u kunsmux peaktopoB (BBIIK).
XapakTepuCTUKHU CyI0BbIX DY € peakTopamu, oX/axjaeMbIMU Boior. 1Y ¢ peakTopaMu, B KOTOPBIX
WCTIOMB3YeTCsl Ta3000pa3HbId U KUAKOMETAa/UIMUeCKU TeTIOHOCHTeb. OCHOBBI 3HEPreTHUeCcKOro
pacueta A3Y. YcnoBus paboThl U OCHOBHBIE TIOKa3aTed TapOMPOU3BOASIINX YCTAaHOBOK B PEKUMeE
€CTeCTBeHHOM LIUPKYJISLUN.

OcHogHble noHAMUsI meMbl: SHepreTUUecKde peakToOpbl C BoAoM mof fasieHuem (BBP/),
kunsime  peaktopel  (BBIIK), ra3oo0pa3Hblii W KUJKOMETa/UIMYECKUN  TeTJIOHOCUTEJb,
SHepreTUUecKuid pacuet 3Y, pexum ecTeCTBEHHOU LIMPKYJISLIUU.

Bonpocbl 015 camocmosimeibHO20 U3yueHust

1. O6nacte npuMeHeHus CyZOBbIX JY.

2. OcobeHHoCTH pa3meliieHus S1DY B Kopriyce CyZHa.

Bonpocbl 015 camokoHmpons:

1. CocraB, OCHOBHBIE XapaKTepUCTUKU CyOBbIX AJY.

2. XapakTeprCTUKHU CyI0BbIX DY € peakTOopamu, 0X/1aXJaeMbIMU BOZIOH.

3. [IpyHLUIT eMCTBUS U yCTPOMCTBO SHEPreTUUeCKUX PeakToOpOB C BO/OM MOJ, JaB/ieHueM
(BBP[]) u kunsiux peakropos (BBIIK).

4. SI9Y c peakTopaMu, B KOTOPBIX UCIOJTB3yeTCsI Ta3000pa3HbIM 1 KUJKOMeTa/THUeCKUI
TEeIJIOHOCUTe Ib.

5. YcnoBusi paboThl ¥ OCHOBHBIE TIOKA3aTe/ v MapOrPOU3BOJSIIHUX YCTAHOBOK B PEXKUMe
€CTeCTBEeHHOM LIUPKYJISLUN.

Jlutepartypa: [1]; [6], [12].

Tema 3 « YcTaHOBKY C MPMbIM (6e3MalMHHBIM) TIpeobpa3oBaHeM SHEPTUK»

Jlekyusi.

[TpuHLMI 1eMCTBUS ¥ BO3MOJKHBIE MTYTH MPSIMOT0 TIpeoObpa3oBaHus TEMJIOBOUW SHEPIUU B
3/1eKTprUYecKyro. TepMosneKTprueckue reHepatopsl. LMK TepMO31eKTpryecKor yCTaHOBKH.
TepMO3MUCCUOHHBIe TeHepaTopkl. LMK/ yCTaHOBKY C TEPMO3MUCCHOHHBIM F'eHepaTopM.
ONeKTpoXUMUUeCKue reHepaTopbl. MaruurorupoguHamumuyeckye reseparopsl. ki MI'I ycraHOBKM.

OcHoBHble NoOHsiMusi membl: TIpsIMOe TpeoOpa3oBaHMe TEIVIOBOM SHEPTHU B 3/IEKTPUUECKYIO,
TEePMO3JIEKTPUUYECKMI TeHepaTop, TepMO3MUCCHOHHBINA TeHepaTop, 3/IeKTPOXMMUYEeCKUM reHeparop,
MarHUTOrM/IpOAVHaMUYeCKHI reHepaTop.



Bonpocbl 015 camocmosimenbHo20 uU3yueHus:: Y [e/lbHble XapaKTepPUCTHUKU SHepreTH4ecKux
YCTaHOBOK C 3JIEKTPOXUMUYEeCKMMHU IeHepaTopaMu.

Bonpocbl 0151 cCaMOKOHMpos:

1. IIUMK/1 TepMO3/71eKTPUYECKOU yCTaHOBKH.

2. lIMK/1 yCTaHOBKU C TEPMOSMUCCHUOHHBIM I'eHepaTOpM.

3. Oukn MI'[l ycraHOBKM.

Jluteparypa: [1]; [6], [12].

Tema 4 «DHepreTuuecKre YCTAaHOBKHU CYZIOB C CUCTEMAMU 3JIEKTPOBYKEHUSI»

Jlekyus

[TpuHIMNIMaIBEHBIE CXeMbI CUCTEM 3/IeKTPOJBIKEHUS U paboure mporiecchl B HUX. OCOOeHHOCTH
SHEepPreTHUYeCKHUX YCTAHOBOK CO CBEPXIPOBOJHUKOBLIM KPUOTEHHBIM 000Dy 10BaHUEM.

OcHoeHble noHsimusi membl:  pabouuii TIPOLIECC, CHUCTEMAa 3JIEKTPOZABIIKEHUS, KDPHUOTEHHOe
obopy/loBaH1e, CBepXIPOBOIUMOCTb.

Bonpocbl 015 camocmosime/ibHO20 U3yueHuUsl

1. CocTaB 1 XapaKTePUCTHUKU 3JIEMEHTOB CUCTEM 37IEKTPO/IBH)KEHUS.

Bonpocbl 0151 CAMOKOHMPOS:

1. TIpyHLIMITHA/IbHBIE CXEMbI CUCTEM 3/IEKTPO/IBIDKEHHST U pabourie MpoLiecchl B HUX.

2. OcobeHHOCTH SHEPreTUYeCKUX YCTaHOBOK CO CBePXITPOBO/IHUKOBBIM KPUOT€HHBIM
obopy/ioBaHHEM.

Jlutepartypa: [1]; [6], [12].

Tema 5 « MeTozb! aHanu3a 3¢ (eKTUBHOCTH LIUK/IOB»

Jlekyus

Metogpl cpaBHeHusi Tepmudeckux KII/I oOpaTUMBbIX IIUK/IOB. DHTPOMWHHBIA METOZ pacyeTra
notepb paboTOCIIOCOOHOCTM B HeOOpAaTUMBIX IMK/IaX. OHEPreTHYeCKU MeTOZ pacyeTa IOTepb
paboToCIIoCcOOHOCTH.

OcHogHble noHsMusi membl: o0OpaTUMbIdA LWKA, Tepmudeckuidi KIIJ], HeoOpaTHUMBbIA LUK,
SHTPOINWIHBIN METO/] SHepreTHUeCKH MeTo/], oTepy paboTocriocoOHOCTH.

Bonpocbl 0151 camocmosmenbHO20 u3yueHus

1. Metopp! cpaBHeHust KIT/] B HeoOOpaTUMBIX LIUK/IAX.

Bonpocbl 015 camokoHmpons:

1. Metopsl cpaBHeHust TepMuueckux KIT/I 06paTUMBbIX LIUKIIOB.

2. DHTPONUKHBIN METOZ, pacyeTa Morepb paboTocriocoOHOCTH B HEOOPAaTUMBIX LIMK/IAX.

3. DHepreTHUeCcKHM MeTO/ pacueTa MoTepb pabOTOCITOCOOHOCTH.

Ilpakmuueckoe 3aHsamue

Bomnpocs! 7151 06Cy>KaeHust:

1. TIpumepsl pacueTa JBUTaTe el MoTepb paboTOCITIOCOOHOCTH.
Jluteparypa: [1]; [6], [12].

Paszpen 2 «IIpukiajHbie BONPOCHI THAPO-ra30jMHAMHMKU U Tellonepejayy B 3jleMeHTax
JHepPreTUYeCKUX YCTAaHOBOK»

Tema 6 «be30TpbIBHOE U OTPBIBHOE TeueHue XKUAKOCTH. OIHOMepHoe TeueHUe rasa. TeueHue
rasa B COIIaX ¥ KaHaiax»

Jlekyus

[Tepexon OT nMaMHUHApHOTO K TypOy/neHTHOMY peXxumy TeueHHs. OTpBIB MOrPaHUYHOTO CJIOS.
TeueHue >KuAKOCTU B TpyOax. AzpabaTHoe TeueHWe rasa C TpeHueM. TeueHue B TpyDOe MOCTOSTHHOTO
ceueHusi. [laBneHue moZorpeBaemMoro rasa B TpyOe. PacueT ra3oBbIX TeueHHWH C TIOMOILBIO
ra3oHaMuyeckux (QYHKUMNA. YcKopeHHWe Ta3oBOro mnoToka. CBepx3BykKoBoe comio. CKauku
yrioTHeHUs. [IpsiMble M KOCble CKauKu. B3aumogelicTBHe CKauKOB yIJIOTHEHUsI C TOTPaHUYHBIM C/I0eM.
OCHOBHBIE 3aKOHOMEPHOCTH TeUeHHsI B TYPOMHHBIX ¥ KOMIIPECCOPHBIX PellleTKax.



OCHOBHble NOHAMUSI MeMbl: JTaMUHApHBIA U TYpOY/eHTHbIA PEXHUMBl TeUeHHs], TOTPAHUYHBIN
CJ/I0H, aimabaTHOe TeueHMe ras3a C TpeHHeM, YCKOpeHHe ra30BOro roToka, CBepX3BYKOBO€ COIIIO, COTIO
JlaBans, CKaykyl YIJIOTHEHUSI.

Bonpocbl 015 camMocmosime/sibHo20 UyueHust

1. YpaBHeHue Hepa3pbIBHOCTU. YpaBHeHUe SHepruu. Y paBHeHHe KOIu4ecTBa JBWKeHUs. Pacuer
pPeakTUBHOW CUJIBI.

2. OcpejHeHuve napaMeTpOB HepaBHOMEPHOI'O ITOTOKaA.

3. HepacueTHble pexXuMbl UCTeueHust U3 coruia JlaBass.

4. O6mue ycoBus epexo/ia 103ByKOBOTO TeUeHHsI K CBePX3BYKOBOMY M 00paTHO.

Bonpocbl 0151 CAMOKOHMPOAA:

1. IMepexof OT TaMHUHAPHOTO K TYPOY/IEHTHOMY PEKUMY TeUeHHUsl.

2. TeueHue >XUJKOCTHU B TpyOax.

3. Teuenue B TpyOe TIOCTOSIHHOTO CeUYeHHsI.

4. OcHOBHbIe 3aKOHOMEPHOCTH TeueHHUsl B TYPOUHHBIX U KOMITPECCOPHBIX pellieTKax.

Jlutepartypa: [1]; [6]; [12].

Tema 7 « KonBekTuBHBIH TeriooOMeH. TeriooTjaua mpy KOHeHCAI[MK 11apa Ha TBEP/IbIX
TTIOBEPXHOCTSIX»

Jlexkyus

CucreMa OCHOBHBIX YpaBHEHHH TerjioobMeHa B TIOTOKe CXKMMaeMoro rasa. VIHTerpanbHbie
yPaBHEeHHUsI [JIOCKOT0 CTAaLMOHAPHOI0 NMOIPaHUYHOTO C/I051 HA HE[TPOHULIAeMOU MOBEPXHOCTH.
TypOyieHTHbIM 00MeH. OCHOBHBIE ypaBHEHMsI TETIO0OMeHa MpH MJIEHOYHOW KOH/eHCaIuu
HaCBIIIeHHOro Tiapa. JlamuHapHoe U TypOy/IeHTHOe TeUeHUs TVIEHKH Ha BePTUKATbHOM ITOBEPXHOCTH.
KarnenbHasi KOHJeHCal1s, TeTUI00T/Aaua MPY KOH/IeHCaly Tlapa BHYTpY TPYObI U Ha BHEIIHEeH
TIOBEPXHOCTH TOPU30HTA/TbHOU TPYOBI.

OcHogHble noHsimusi memMbl: KOHBEKTHBHBIN TeJI00OMeH, TTIOTOK CXKMMaeMOro Ta3a, MI0CKUM
CTaLMOHAPHBIM MMOTPAHUYHBIN C/I0H, KacaTe/lbHOe HarpsbKeHHe CKOPOCTH, TypOy/ieHTHbIN 0OMeH,
TJIeHOUHast KOH/IeHCallUsl, KarebHasi KOHZeHCal[usl.

Bonpocbl 015 camocmosimeibHO20 U3yueHusl

1. PacrnipefieneHue KacaTe/lbHbIX HarlpsbKeHUH CKOPOCTeM, TIJIOTHOCTH TeIJIOBOr0 MOTOKA 1
TeMIiepaTyphbl B IJIOCKOM MOTPAHUUHOM CJI0€.

2. Caa3b Mexay KoddduieHTaMu TypOyIeHTHOM TeTJIONPOBOAHOCTH U BI3KOCTH.

Bonpocbl 015 camokoHmpos:

1. CucreMa OCHOBHBIX YpaBHeHHH TerjiooOMeHa B TIOTOKe CKMMaeMOro rasa.

2. VIHTerpasbHble ypaBHEHHS TIJIOCKOTO CTaLMOHAPHOTO TIOTPAHUYHOTO C/10s1 Ha
HEeTpOHULaeMOU MMOBEPXHOCTH.

3. OcHOBHBIE YpaBHEHUS TersiooOMeHa Mpy TVIEHOYHOM KOH/IeHCAl[U| HaChIII[eHHOTO Tapa.

4. JlamuHapHOe U TypOy/ieHTHOe TeueHUsI TVIEHKU Ha BePTUKa/IbHOM MTOBEPXHOCTH.

5. KanesibHast KOH/IeHCaIWs, TETJIO0Tjaua MPY KOH/IeHCAl[iK Tapa BHYTPY TPYObI U Ha BHEIITHel
TOBEPXHOCTH TOPU30HTATLHOU TPYOBI.

Jlutepatypa: [1]; [6]; [12].

Tema 8 «TeriooTAaua NpU KUIMeHUU XUAKOCTH. KpyTHYeCcKHe NJIOTHOCTH Ter/IOBOro
NMO0TOKA, BbI3bIBAKOIIMiEe U3MEHEeHUS Pe)XKMMa KHUIIeHH»

Jlekyus

TernnooThaya Mpu My3bIpbKOBOM KHWITeHWU. TerniooThada Mpu IJIeHOUHOM KureHud. Kpurepuii
YCTOMUMBOCTH ABYX(a3HOrO TI'DAHUYHOTO CJIOS TIPHU CBOOOJHOW KOHBEKI[MM B OO/bLIOM 0OBbeme
JKUOKOCTH (TepBbIii KpU3UC peXxuma KureHus). Ilepexoj OT TIJIEHOUHOTO peXXuMa KUIeHUsi K
My3bIPbKOBOMY (BTOPOM KPU3WC Pe>KUMa KUTIeHHs).

OcHogHble nNoOHAMUsI MmeMbl: TeIJIOOTAaua, Ty3bIPbKOBOEe KHIleHWe, CBOOO/AHAs KOHBEKIUS,



BbIHY)K/|eHHasi KOHBeKL[Us, IUJIEHOYHOe KUIleHWe, KpU3UC B MexaHHW3Me KWIIeHUs] >KUJKOCTH,
JByX(pa3Hbll TPaHUYHBIN CJIOMN.

Bonpocbl 015 camocmosimenbHO20 U3yueHust

1. T'ugpoarHamMuuecKasi MpyUpo/ia KpU3UCOB B MeXaHU3Me KUTIeHUsT )KUJKOCTH.

Bonpocbl 0151 cCaMOKOHMpons:

1. Temnnoothaua npu My3bpbKOBOM KUTIEHUH.

2. TemmooTaaua rpu MIeHOYHOM KUTIEHUH.

3. Kputepuii ycroiunBOCTH [BYyX()a3HOTO TPAHUYHOTO CJI0Si TIPU CBOOOAHOM KOHBEKLIUH B
GonbiioM 0ObemMe KUAKOCTH (TIepBBIN KPU3UC pexuMa KureHws ). [lepexos OT MIeHOYHOTO peKhuMa
KUTIeHUSI K My3bIPbKOBOMY (BTOPOI KPU3UC PeXKUMa KUTIeHUS).

IIpakmuueckoe 3aHsimue

Bonpocs! 7151 06cysxaeHust:

1. ITy3bIppKOBOE KUTeHKe B OOBIIOM 00beMe >KUAKOCTH TIPH CBOOOHOM KOHBEKLIH.

2. Tly3bIppKOBOe KuTleHUe TIPY BbIHYKJ,eHHOW KOHBEeKIUHU.

Jlutepartypa: [1] ; [6]; [12].

Tema 9 « TeryiooOMeH U3/yUyeHHEM B TIOTJIOMIAIOIIMX cpesiax. Teruionepesaua. TeriooOMeHHbIe
arraparTb»

Jlekyus

YpaBHeHHe niepeHOCa HEPryy B MOTJ/IOLIAlOIIel cpefie. Y paBHeHUs U3/TyueHus B [OIJIOIIaoLel
cpeze. CNOXXHBIN TeTyI00OMeH U Terionepesiaya. Terionepeaua uepe3 cTeHKY. TeryioBast H30/IS1Hs.
OcHOBHbIe TIOHATHS TUIPOJUHAMHUECKON YCTOMUHMBOCTH MPSIMOTOYHBIX TETJIOOOMEHHBIX arfapaToB
nipy (a30BBIX MTPeBPAILeHUSIX TEMJI00OMEeHUBAIOIIUXCS CPe/.

OcHogHble noHsIMusi meMbl: TeTIo00OMeH, TeruionepeJaya, TIOTJIOMIAOIIAs Cpe/ia, TepPeHOC
SHEPryMy, WU3/ydeHue, TeIsioBas WM30/SLUs, TeIVIOBOM pacueT, THPOMeXaHUUeCKHUU pacyer,
rUApOANHAMUYeCKasl yCTOMUMBOCTD, (Da30BbIe MPEBPBILEHUSI.

Bonpocbl 0151 camocmosimeibHO20 U3yueHusl

1. WHTeHcudUKalLys MPOLIECCOB Teryionepeiaun.

2. Turbl TeryI000MeHHBIX arapaToB.

Bonpocbl 015 camokoHmpons:

1. YpaBHeHue repeHOCa SHepPryuy B MOTJIOLIAOLIel cpejie.

2. YpaBHeHHs U3/Ty4yeHusi B MOTJIOLIA0IIel cpeje.

3. C/oXKHBIN Teryioo0MeH | TeTuionepeaya.

4. OCHOBHBI€ TIOJIO’KEHHUs TETJIOBOTO pacueTa Telyio0OMEeHHBIX arrapaToB MOBEPXHOCTHOTO THIIA.

Ilpakmuueckoe 3aHsamue

Bonpocs! 7151 06cysxaeHust:

1. 'uapomMexaHUUeCKHI pacyeT TeII00OMeHHBIX ariapaToB.

2. Terioo6MeHHbIe cMecUTeNbHbIe amnmapaThl.

3. OcCHOBHBIE T10JI0’KEeHUS TEeTUIOBOT'O PacyeTa Terjio00MeHHBIX amnrapaToB TTOBEPXHOCTHOTO
THIIA.

Jlutepatypa: [1]; [6]; [12].

Pa3pen 3 «OCHOBBI OLeHKH MPOYHOCTHU 3/IEMEHTOB YHepreTHYecKHX yCTaHOBOK»

Tema 10 «YcroiiunBocTh ynpyrux cucreM. Kosiebanust yripyrux cuctem»

Jlekyus

[MTorepsi ycroWuumBoCcTH. KpuThueckue Cwibl U MeTOAbl uX onpefeneHus. CBoOogHbIE U
BBIHY)K/IeHHbIe Kojie0aHWsI CHUCTeM C OJHON cTereHbtO cBOOOzbI. [lomepeuHbie, MPOJOJBHBIE U
KPyTWIbHbIe KosebaHus. CBOOO/HBIE TIOTIepeuHble KojiebaHWsi CHUCTeMBbI C HECKOJBKUMU CTereHsI MU
cBobogpl. CBOOO/IHBIE KPYTH/IbHBIE KOjeOaHWsS TakoW cuctembl. [lomepeuHble KosmebOaHust Oanku C
pacrpe/ieJieHHOM MaCCOM.

OcHOBHble NOHAMUSI MeMbl: YTPYrHe CHUCTeMbl, TIOTeps YCTOWYMBOCTH, CBOOOJHBIE W
BBIHY)K/IEHHble KoJie0aHUsI CHCTeM, AWHAMUYECKUH pacyeT CHUCTeMbl, TPUOJVKEHHbIe CIIOCOOBI
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oTipeZie/ieHUs1 OCHOBHOM 4aCTH CBOOOHBIX KOe0aHH yIIpyTroi CUCTeMBI.

Bonpocbl 0151 camMocmosimenbHO20 U3yueHust

1. YcToiuuBOCTb pam.

2. YCTOWYMBOCTBH KPYrOBOTO KOJIbIIA ¥ LIMJIMH/IPUYECKON 000I0UKH.

3.  YCToWYMBOCTh MOJKPEIIEHHOHN LIMIMHIPUYECKOW 000/I0UKH.

4. YCTOMYMBOCTB KPYIJIOW TUIACTHHBI Y IIIADHUPHO-OIIOPHOM MPSIMOYTOJIbHOU I/IaCTUHBI.

Bonpocbl 0151 CAMOKOHMPOSL:

1. CB0obGO/IHBIE U BBIHYK/IEHHBIE KOJ/IeOAHUSI CUCTEM C OJJHOM CTETeHbI0 CBOOO/BI.

2. TToriepeuHsble, MPOAO/ILHBIE U KPYTU/IbHBIE KOJIe0aHUSI.

3. CBobopHbIE TIOTIEpeyHble KOyieOaH!st CUCTeMBI C HECKOJIBKUMHU CTeTeHsIMH CBOOO/IbI.

4. CBoOO/IHBIE KDYTU/IbHBIE KOJIeOaHUsI CUCTEMBI C HECKOJIBKUMU CTeTIeHsSIMU CBOOO/TbI.

5. ITorepeuHsie Konebanus 6anKy ¢ pacrpezeneHHONH MacCoi.

IIpakmuueckoe 3aHsimue

Bormpocs! 11 06CcyKaeHust:

1. TTopsiIOK AMHAMUYECKOTO pacyeTa CUCTEMBI.

2. IpubmkeHHBIe CTOCOOBI OTIpe/iesieHrsl OCHOBHOM YacTH CBOOOHBIX KojiebaHWi yIpyroi
CUCTEMBI.

3. OrpefienieHre KpUTHYECKOTO UKC/ia 000pOTOB BPAIIAIOIIerocs Baa.

Jlutepatypa: [1]; [6]; [12].

Pazgen 4 «3amyTa 0T BUOpaLMH U IIyMa Cy/{0BbIX FJHEPreTHYeCKHUX YCTaHOBOK»

Tema 11 «Bubpanuys u 1rym, Bo30y>xaemble 1pu paboTe YHEPreTHUeCKUX YCTaHOBOK U TTPH
JBWKEHUH cpe[| B TpyOOorpoBojax v KaHasmax. Cpe/icTBa 3aluThl OT BUOpauyu. CpeJCcTBa 3al[UThl OT
rymMa»

Jlekyus

YacToTHeld aHanmu3 BUOparmy u 1myma. HopmupoBanuwe BWOpauyu W IiymMa. AKTHUBHas |
TacCUMBHas  3amiuTa. BubOpousosnsnusi, BUOpoIoOr/iomjeHWe ¥ BuOporaileHde. AMOpTH3aLUs
000py/I0BaHUS SHEPreTUYeCKUX YCTaHOBOK. ['/TylieHue IiiyMa MpyU BCAaChIBAaHUM BO3/lyXa B BO3ZYIIIHBIX
KaHa/laX ¥ B Ta300TBOZHBIX CUCTeMaX. AKyCTHUeCKre TpeOOBaHHS K PaCIIOIOXKEHUI0 MEXaHU3MOB.

OcHOBHble NOHSIMUs MeMbl: YaCTOTHBIN aHa/lMW3 BUOpAIMM U 1ITyMa, HOPMUPOBaHWe BUOpaLUy U
IlymMa, aKTHUBHAas M TaCCHBHAsl 3alluTa, BUOPOM30JISALMS, BUOPOIIOT/IONeHWe W BUOpOraiieHue,
amMopTh3alusi 00OpyZOBaHUS SHEPreTHYeCKUX YCTAaHOBOK, (pakius TPYHTOB, aKyCTHYeCKHe
TpeOOBaHUS K PaCIIOIOXKEHUIO MEXaHU3MOB.

Bonpocbl 015 camocmosimeibHO20 U3yueHusl

1. Bubpo3saziep>kvBarolijyie 1 MOrJIoLjatoliyie MacChl.

2. Bubpormoraiaroiye moOKpITHS.

3. 3BYKOM30/MPYIOIIMe U 3BYKOTIOT/IAL[AlOIIFie MaTeprasibl U KOHCTPYKIIVH.

Bonpocbl 0151 CAMOKOHMPOSL:

1. YacToTHBIM aHa/M3 BUOpAIUK U IIIyMa.

2. HopmupoBaHue BUOpaIUK U IIIyMa.

3. AKTUBHas U NaCCHMBHas 3allj1Ta.

4. Bubpouzosius, BUOPOIIOT/IoljeHHe ¥ BUOporaiieHye.

5. AmopTu3aiyst 000pyZOBaHHMS SHEPTeTHUECKUX YCTaHOBOK.

Jlureparypa: [1]; [4]; [5]; [6]; [9]; [12].

Tema 12 «OCHOBBI KOHCTPYUPOBAHMUSI 3alLIUTHON aMOPTH3ALIUU Cy10BbIX

SHepPreTUYeCKUX yCTaHOBOK»

Jlekyus

KOHCTpPyKIIMM ~ aMOpPTH3aTOPOB, WX  XapaKTePUCTUKW. TpeOOBaHUS K  PACIIO/IOKEHHIO
aMOpTH3aTOPOB.

OcCHOBHble noHAMUsA MmeMbl: 3allUTHAs aMOpTU3alvs, TpeOOBaHUS K PaCIONI0XKEHUIO
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aMOpTHU3aTOPOB.
Bonpocbl 0151 camMocmosme/sibHo20 U3yueHust
1. Twunbl ¥ KOHCTPYKLIUU aMOPTHU3aTOPOB.
Bonpocbl 0151 CAMOKOHMpOAA:
1. KOHCTpyKL1Y aMOPTU3aTOPOB, UX XapaKTePUCTUKHU.
2. TpeboBaHus K pacrioyioyKeHU0 aMOpPTU3aTOPOB.
IIpakmuueckoe 3aHsamue
Bornpocs! g1 06cyxeHust:
1. Tlpymepsl KOHCTPYWPOBAHMS 3alUTHOU aMOPTH3aLX CyIOBBIX
SHepreTUYeCKUX yCTaHOBOK.
Jlutepartypa: [1]; [6]; [7]; [12].

Pa3pen 5 «IIpoekTpoBaHue CyJOBbIX JHEPreTHYeCKHUX YCTAHOBOK»

Tema 13 «Bribop tura COY»

Jlexyus

Pa3merrienve, BbIOOp TuMa M KOMIOHOBKa JY. Harpy3ka cygHa To pasfeny «MalldHHas
yCTaHOBKa». YTipaBjieHHe U amoptu3anus CIY.

OcHogHble noHsimusi meMbl: pa3MeliieHre DY, KOMIIOHOBKa JY, BeIOOp Trra JY, Harpy3ka CyJHa,
ynpasneHue CIOY, amoprusanus COY.

Bonpocbl 0151 camMocmosime/sibHo20 UyueHust

1. MaccorabaputHsie rokasaten JY.

Bonpocbl 0151 CAMOKOHMpOAA:

1. Pa3mernienuie, BHIOOP THIA ¥ KOMIIOHOBKA JY.

2. Harpyska cyzHa 110 pasjeny «MalluHHas yCTaHOBKa».

3. YmpasjieHue u amoptusanusa COY.

IIpakmuueckoe 3aHsimue

Bormpocs! 1 06CcyxaeHust:

1. Tlpumepsl pacyeTa Harpy3Ky Cy/iHa I10 pa3fesly «MalluHHas yCTaHOBKa».

Jlureparypa: [1]; [6]; [7]; [12].

Pa3pen 6. UcnibiTanus, 3KCIUIyaTansa U Hajge)XxHocTb CIOY
Tema 14 «Copep>kaHue U 3a[jaud TeXHUUECKOM 3Kcrutyatauyyd COY. AHanmu3 ocobeHHOCTe
pexxuma pabotsl COY B pa3/IMyHbIX YCIOBUSX IKCIUTyaTaldN»

Jlekyus

TexHUYECKOe UCII0/Ib30BaHUe, TEXHUUeCKOe 00C/Ty)KMBaHUe U OpraHU3aliysl TeXHUYeCKOM
skcrutyataru COY. Oco6eHHOCTH PeXXUMOB pabOThl YCTAaHOBOK CY/IOB C 37IEKTPOJBIDKEHUEM,
ruiporiepejiaueli, Ha MO/IBOJHBIX KPbUIbSIX U BO3AYIIHOM MOAYIlIKe. MeTo bl aHa/iv3a U pacueTa
aBapUIHBIX, TIePEXO/IHbIX M YCTAaHOBUBLIMXCS PeXKUMOB pabOThI CYZ0BBIX KOMITJIEKCOB KOPITYC Cy/JHA —
BUHTBI — JIBUDKUTEJIH.

OcHoBHble noHsIMusl meMbl: TeXHUUYecKasi FKcrutyatanusi COY, MeTouKa BpIOOpa ONTUMA/IbHOTO
pexxuma pabotsl COY, cyj0Bble KOMIUIEKCHI KOPITYC Cy/IHA — BUHTbI — IBWKUTETH.

Bonpocbl 015 camocmosime/ibHO20 U3yueHUs1

1. AHam3 ocobeHHOCTe# pexkuma paboTbl COY B pa3NMUHBIX YCJIOBUSX KCIITyaTal[|H.

2. MeTouKa BbIOOpa ONTUMATBHOTO PEXKUMa PabOoTHI.

Bonpocbl 0151 caMOKOHmMposi:

1. Opranu3sauys TeXHUYeCKou skcriyarauud CIOY.

2. Oco6eHHOCTH PeXXUMOB pabOThl YCTAaHOBOK CY/IOB C 37IEKTPOJBI)KEHHEM, THIpOTiepeiaueii, Ha
MO/IBOAHBIX KPbUIbSIX Y BO3AYIIHOM MO/YIIKe.

3. MeTo/bl aHa/IM3a U pacueTa aBapUHMHbBIX, IEPEXOHBIX U YCTAHOBUBIIMXCS PEKUMOB PAOOTHI
CY/ZI0BbIX KOMIUIEKCOB KOPIYC CyZiHA — BUHTBI — IBUDKUTEJIH.

Jlureparypa: [1]; [2]; [4]; [5]; [6]; [9]; [12].
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Tema 15 « TexHuueckoe 006c/y>KuBaHUe OCHOBHBIX 71eMeHTOB CJY. MaHeB-peHHOCTb COY»

Jlekyus

Cucrema TexHuueckoro obcnyxuBanusi COY: BU/IbI, IePUOJUYHOCTD, TEXHOJIOTUSI ¥ OpraHU3aLius
pabot. IIpuHIUNIBI GOPMUPOBAHKUSI CUCTEMBI TEXHUUYECKOTO 00CTyKUBaHUS. TeXHUKO-9KOHOMHUYeCKast
3¢ ¢dekTrBHOCTE CDY. JKOI0rMUeCcKre BOMPOCHI MPU NpoeKTUpoBaHuu CIY.

OcHoBHble NOHSIMUsI MeMbl: TeXHWYeCcKoe 00C/Ty)KUBaHWe OCHOBHBIX 3yieMeHTOB COY (BUpI,
MepUOIJUUHOCTb, TEXHOJIOTHSI U OpraHv3aiusi pabor), MmaHeBpeHHOCTb CIY, 3K0JOrMUecKre BOTPOCHI
rpu npoektupoBaHuu CIY.

Bonpocbl 015 camocmosimesibHo20 UyueHust

1. 3Kosoruueckuie BOIIPOCHI MPH MpoeKTHpoBaHnu COY. JKomornueckre TpebOBaHUS B MUDe U B
Poccum.

Bonpocbl 0151 caMoOKOHmMpons:

1. [IpuHLMTIEI HOPMUPOBAHHUSL CUCTEMbI TEXHUUECKOTO 00CTyKUBaHUSI.

2. TexHuko-3koHOMUYecKas 3¢ dekTuBHOCTE COY.

3. Cucrema TexHuueckoro obciyxuBanusi COY: BU/IbI, TIePUOJJUUHOCTD, TEXHOJIOTHS U
opraHu3anus pabor.

IIpakmuueckoe 3aHsimue

Bormpocs! 1 06CcyxaeHust:

1. HopmaTHBHBIE JOKYMEHTHI Ha TeXHUUeckoe obcmykuBanue COY.

Jlureparypa: [1]; [4]; [5]; [6]; [9]; [12].

Tema 16 « Hazie)KHOCTb, BHIHOC/IMBOCTH M pacuerT 10 Tpe/ieIbHOMY COCTOsiHUIO. TpeGoBaHMs K
Ha/leXKHOCTU yCTaHOBOK M UX OCHOBHOT'O 000pY/10BaHMsI»

Jlekyus

OCHOBHBIE TIOHATHUS TEOPUU HaZleXKHOCTU. KpaTkue cBeZieHUsl 0 CTaTUUeCKUX MeTOZaxX B
CTPOUTE/IbHOU MexXaHUKe MalllvH. HakorieHue yCTasoCTHBIX TOBPEX/eHUM IPU HeCTalliOHApHOM
pe>xrMe. DKBUBaJIEHTHbIE HallpsDKeHUsI M KO3 ULMeHT 3anaca. PacueT no rpezie/ibHbIM COCTOSTHUSIM U
npefie/IbHBIM Harpy3kaM. Byl 0TKa30B, MeTOZIbI paCYU€THOIO Y CTATUCTUYECKOrO ONpe/iesIeHNs
ToKasaresel HaZle)XHOCTH.

OCHOBHble NOHAMUSL MeMbl: TeopUs HaJeXHOCTH, CTaTU4YeCKHMe MeTO[bl B CTPOUTETbHOU
MexaHWKe MallliH, I[epeMeHHble HarpshKeHMs, YCTaJOCTHble TOBpEeXJeHus, KO3(PQULMeHT 3araca,
OTKa3, MpefieJIbHOe COCTOsIHYE, Mpe/ie/IbHbIe Harpy3KH.

Bonpocbl 0151 camocmosmenbHO20 Uu3yueHus

1. OueHKa HaZ|eXKHOCTH MPY [IePeMEeHHbBIX HalpsDKeHUsIX.

2. Pacuer 110 npefie/IbHBIM COCTOSIHUSIM U Tpe/ie/IbHbIM Harpy3KaM.

Bonpocbl 0151 cCQMOKOHMpOAA:

1. OcHOBHBIe [TOHATHS TEOPUU HaZle)KHOCTHU.

2. CtaThueckue MeTO/ibl B CTPOUTE/IbHOM MeXaHUKe MalllWH.

3. OKBUBaJIeHTHbIe HaMpsDKeHUs! U KO3 PULIMeHT 3araca.

4. MeTo/ibl paCueTHOI0 U CTaTUCTUUECKOTO OTpe/ie/ieHus] TIoKa3aTesel Ha/leXKHOCTH.

Jlutepartypa: [1]; [2]; [6]; [12].

Pa3zgen 7 « BeperoBoe TexHuueckoe oociryxuBanue COY»

Tema 17 «Haie>xHOCTb, pEMOHTOIPUTOIHOCTh, OCHOBHBIE IOKa3aTeau. BUubl U IepuoUYHOCTD
TEXHUUECKOTO 00C/Ty)KMBAHUS U 3aBOJICKUX PeMOHTOB COY»

Jlekyus

Pexxumebl v Mogieniv skcrtyatauuu COY. LIukiibl sKcrutyaraluy. XapakTep W3MeHeH sl MOLLIHOCTU
B TIepuofi HempepbiBHON pabotel COY. I[IpUHLMIIBI W MeTOAbl OIpefie/ieH|s] IT0Ka3aTesiei
6e3otka3Hoctu COY u otAenbHOro o6opyAoBanusi. OCHOBHBIE (PAKTOPBI, BIUSIOL[ME Ha /J0JITOBEYHOCTD
o6opyaoBanusi. OCHOBHbIE METO/IbI TIPOTHO3UPOBAHUSI U TO/ITBEPIKAEHHS TIOKa3aTesei 0/TOBeYHOCTH
Ha CTa/[uu pa3paboTKU 1 UCTIBITaHUM.
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OcHoBHble NOHAMUS meMbl: HaJ|e)KHOCTb, PEMOHTOIIPUTOAHOCTb, /10JITOBEUYHOCTDb, O€30TKa3HOCTD,
LUK/IbI 9KCIUTyaTalluy, TPOTHO3MPOBaHMe T[I0Ka3aTesiell [I0/IrOBeYHOCTH Ha CTafuu pa3paboTku U
VCTIBITaHU M.

Bonpocbl 015 camMocmosime/sibHo20 UyueHust

1. TepmuHBI ¥ TOHATHSA (PEMOHTONIPUTOAHOCTD, IOJTOBEYHOCTh, 0€30TKa3HOCTD), TTOKa3aTe/n
Ha/|e’KHOCTH.

2. [o/nroBe4yHoCTb, OCHOBHBIE [TOKA3aTeIu.

Bonpocbl 0151 CAMOKOHMpOAA:

1. Pexxumsl skcrutyarauuu CIY.

2. TIpuHLUIIBI OTIpe/iesieHust TioKa3artesei 6e30Tka3HocTd COY U OT/iebHOr0 060py/10BaHUSI.

3. ®akTOpBI, BAUSIONIME Ha [J0JTOBEYHOCTH 000PY/J0BaHUS.

4. MeTo/ipl TPOTHO3UPOBAHUS U MOATBEPKAEHUs [T0Ka3aTesiel J0JroBeYHOCTH Ha CTajuu
pa3pabOTKH U UCTILITAaHUH.

IIpakmuueckoe 3aHsimue

Bormpocs! 1 06cyxeHust:

1. MeTozp! onpesiesieHust 1okasaresieii 6e3oTkasHocT CIY U OT/AeMbHOr0 000py10BaHUs.

2. XapakTep U3MeHeHUsI MOIIIHOCTH B TIepHO/, HerpepbiBHOM pabotel CIY. [Tpumeps! U3
NIPaKTHKHU.

Jluteparypa: [1]; [4]; [5]; [6]; [9]; [12].

Tema 18 «Texnuueckas guarHoctuka COY»

Jlexyusi

OcHoBHbIe TepMuHBI. [IOHATHSA, L€ U 3alaud AUArHOCTUPOBaHUA. [IpUHLMIIBI KCC/Ief0BaHUs
JHEPreTHUeCKoro ob0py/oBaHUs KaK OObeKTa AMAarHOCTUKHU. MeTozpbl AuarHoctrpoBaHus. CpezicTBa
TeXHUYeCKOW AuarHocTuku COY: JaTuMvKu, anmnapaTypa, NpUMeHeHHe BBbIUMC/IWUTeTbHOW TeXHHUKH,
CTpyKTypHas opranusanusa CT/I.

OcCHOBHble NOHSIMUsI MeMbl: JAUarHOCTMPOBAaHHE, SHEpreTUYeckoe 00OpyZOBaHHE KaK OOBEKT
[IMarHOCTUKY, MOJIe/Ib TEXHUUECKOr0 COCTOSIHUSL, MeTO/bl MarHOCTHPOBAHUSI.

Bonpoc 011 camocmosimenbHO20 u3yyeHust

1. DddeKTUBHOCTb Pa3/IMUHBIX METO/IOB TEXHUUECKOTO AUarHOCTUPOBaHuUs obopyzoBanus COY.

Bonpocbl 015 camokoHmpons:

1.1lesv v 3a7,@UM AUATHOCTUPOBAHKS.

2. TIpUHLIUIIBI UCC/IeIOBAHMST IHEPTeTUUECKOTO 000pY/10BaHUS.

3. MeTo/ibl IMarHOCTUPOBAHUSI.

4. CTpyKTypHasi OpraHv3alusi Cpe/ICTB TEXHUUYECKOW AUarHoCcTuku CIY.

Ilpakmuueckoe 3aHsamue

Borpocs! fij1s1 06CyKAeHuUs:

1. Mogenb TeXHUUYECKOr0 COCTOSIHUS.

2. [IuarHoCcThuyecKue MoJesu.

3. CpejicTBa TeXHUUECKOM AuarHOCTUKU COY, UX ITpUMeHeHue.

Jlureparypa: [1]; [2]; [4]; [5]; [6]; [9]; [12].

Tunoeble mecmbl 0/11 MeKyuje20 KOHMPpO/isi N0 Nepeomy pazoesy

1. B ueM 3aK/II0YAIOTCS OCHOBHBIE NIPEUMYIIeCTBa 0/I0UHOr0 THNA KOMIOHOBKH CIY:
1) 6osiee metanbHast OTPAOOTKA TEXHUUECKUX PeLlIeHHI

2) BO3MOXXHOCTD TIOBBIIIIEHUS] KaueCTBAa MOHTaXXHBIX paboT

3) BO3MO>KHOCTb MeKITPOEKTHOM YHU(UKALIMY 3a CUeT HCII0/Ib30BaHHs

(bYHKIMOHAIBHBIX U 30HA/IbHBIX OJIOKOB

4) BO3MO>XHOCTb COKpallleHHsI CDOKOB MPOEKTUPOBAHUS U MOHTaka
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2. Yem ompepe/silOTCSI MUHHMA/IBHO He00X0AMbIe pa3Mepsl oTcekoB CIY:

1) KOJIM4eCTBOM OTCEKOB

2) HeoOXOJUMOCTBIO pa3Mell|eHHsI TTIaBHBIX arperaToB MPOMNY/IbCUBHON yCTaHOBKH

1 obopyzpoBanus COC

3) HeoOXOJUMOCTEIO pa3Mell|eHHs TPY30BOT0 M TPAHCTIOPTHOTO 000PY/10BaHMUS

4) HeoO6X0/JUMOCTBIO pa3MellleHusl TJIaBHbIX arperaToB MPOMY/IbCUBHOM yCTaHOBKH U
o6opynoBanusi COC, TpaHCIIOPTHOTO U TPY30BOT0 000pY/10BaHKS

3. YeM orpaHuyeHa BO3MOXKHasi yIMHA oTceka CIY:

1) punHom ']

2) BoJjOHeTNPOHULIaeMbIMU 1epebopKaMu

3) BO/IOTIPOHULIaeMbIMU TIepebopKaMu

4) He orpaHHAYeHa

4. B uem 3aK/II04alOTCA OCHOBHBIMM HeA0CTaTKH CpejHero pacmnosioxxenusa CIY

1) HeIOCTaTKOB HeT

2) GosibIniast IPOTSPKEHHOCTH BaJIONIPOBO/IA

3) Heyj00Hasi hopMa KOPMOBBIX TPIOMOB

4) HeoOX0JUMOCTD B 3/7IEKTPUUYECKOM IJIaBHOI Tepe/jaue

5. ITo kKaKoii cxeMe BBINO/THAETCS PACII0/I0KeHHEe 0TCEKOB MHOr0OBa/IbHOH CJY:

1) nuHerHOU

2) rioc/ie/loBaTe/IbHOM

3) napasiyieTbHOM

4) 3111e7I0HHOU

6. Kakwue TpeGoBaHus NpebAB/IAIOT K KOPHAOPAM BaIONPOBO/I0OB:
1) BOJJOHEITPOHUIIAeMOCTh

2) BO3MOXKHOCTb MOZ[BO/Ia BO3/yXa K MOJIIUITHAKAM Ba/loNpoBo/a

3) Ha/IMuKe IaXThl BLIXO/A Ha TJIaBHYIO Manyoy

4) obecrieueHre peMOHTa W 00C/Ty>KMBaHHSI BaJIOIIPOBO/IA

7. Kakoe 000opy/joBaHMe JONMyCTHMO Pacioiararh Ha MiaTtgopMax U BepXHHUX

naxybax:
1) rnaBHbIe ABUTATEH
2) Ty1aBHbIe [j13e/b-TeHepaTopbl
3) T/1aBHbIe pelyKTOPbI
4) naporeHepaTophbl
8. I'e pa3menjaloT aBapuHYI0 3/IEKTPOCTAHLINIO:
1) B Tprome
2) Ha riaTdopme
3) B Ha/ICTpPOWKe
4) BblIllle TMHUU TIpe/ie/TbHOT0 aBapUIHOTO TIOTPY KeHUs CyJHa
9. I'pe pasmenjarT KOH/jeHCaTHbIE HACOCHI:
1) Ha r;aBHOM manyoe
2) Ha ninaTdopme
3) B KOJ10/iLlaX IBOMHOTO JiHA
4) B oTAenbHBIX oMeleHussx MKO
10. HaszHaueHue /1e10BOro AnjuKa:
1) mpuroToBsieHMe KOT/IOBOM BO/IbI
2) oxJiaXKAeHue IJ1aBHOTO KOH/jeHCaTopa
3) mpuem 3a00PTHOU BOABI B YCJIOBUSIX JIeZIOBOTO TI/IaBAHUS
4) cbpoc oTpaboTariieli 3a60pTHOM BO/bI B YC/IOBUSIX JIEIOBOTO T/IaBaHUS
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5. YueOHO-MeTOAHUECKOe 00ecrieueHne
JJISl CAaMOCTOATE/IbHOU PaboThl 00yYarIUXCs

BHeayuTopHasi camocTosiTesibHasi paboTa o0yuarorierocsi mpy U3y4eHW Kypca BKJIrouaeT B cebst
CJleiyroIye BUIbI paborT:

— nipopaboTKa (M3yuyeHHe) MaTepyasoB JeKIU;

—uTeHHe U MpopaboTKa peKOMeHZI0BaHHOW OCHOBHOM U /IOTIO/THUTEIbHOU JTIUTEPATYPhI;

—TIOArOTOBKA K TIPaKTUUeCKUM (CEMUHAPCKUM) 3aHSTHUSIM;

—TIOUCK ¥ TTPOopab0TKa MaTepuasioB U3 VIHTepHeT-peCcypCoB, TIepruo[UUeCKOM revary,

—TIOITOTOBKA K TeKYyIlleMy KOHTPOJIFO 3HaHUM 10 JUCLIUTIIMHE U TTPOMEXKYTOUHOM aTTeCcTal[|uu.

OcHOBHasi /IOII CaMOCTOSITe/TbHOM PabOThI  0OyYaroOL[UXCsl TIPUXOJAUTCS Ha TOJATOTOBKY K
MPaKTUYeCKUM (CeMUHApCKWUM) 3aHSITHSIM, TeMaTHKa KOTOPBIX TOJHOCTbIO OXBaThIBaeT COjlep)KaHUe
Kypca. CamocTosiTesibHasi paboTa MO TMOATOTOBKe K MPAaKTHUECKWM 3aHSITHSM TpeJrosiaraeT yMeHHe
paboTath ¢ TiepBUUHOM HH(OPMaLIUei.

6. @oH/| OLIEHOYHBIX CPe/ICTB J/Isl IPOBe/IeHUsI MIPOMEKYTOUHOM aTTecTaliu 00yUaromnXxcs
Mo AUCHUIITHHE

®oH/| OLIEHOUHBIX CPEZCTB AJIsi TPOBEe/IeHHs MPOMEXYTOYHOM aTTecTalud OOyuaroluxcsi 10
mucuuruiiHe «CyZioBble SHepreTUYecKue YCTaHOBKU U UX 3/1eMeHTHI (T71aBHble M BCIIOMOraTesbHbIe )»
Tpe/iCTaB/ieH B TIPH/IOYKEHHH K paboueli porpaMMe JUCLIMIUIMHBI U BK/TIOUaeT B ce0st:

—TepeueHb 3HAHUM yMEHWW U HaBBIKOB C yKa3aHMeM 3TarloB UMX ()OPMHUPOBAHUS B IpoLiecce
ocBoeHHs 00pa3oBaTenbHON MPOrPaMMBI;

—OIucaHye TMoKa3aTe/lell U KpUTepreB OLIeHWBaHUS 3HAaHWM YMEHHM U HaBBIKOB Ha Pas3/IMUYHBIX
sTanax ux (PopMUpOBaHUs, ONMCaHKe I1IKaJl OL|eHUBaHKS;

—TUTIOBbIE KOHTPOJIbHBIE 33/IaHUSI UJIM MaTepuasibl, He0OX0AUMBIe /sl OLeHKHM 3HaHWH, YMeHUH,
HaBBIKOB U (W/IM) OMbITA [esTeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (JOPMUPOBAaHUS 3HAaHUM YMeHUU U
HaBBIKOB,;

—MeTo/InYecKre MaTepuaJibl, ONpe/iestolye NpoLeypbl OLleHUBaHWs 3HaHWH, YMeHUI, HaBbIKOB
Y (WUIM) OmbITa JesITe/IbHOCTH, XapaKTepPU3YHOIIMX 3Tarbl UX (POPMUPOBaHUSI.

Bonpocbt 0151 npogedeHUs1 NPOMedNCYMOYHOU ammecmayuu no oucyunauHe (KaHouoamckutl
3K3aMeH)

1. OcHoBHBIe MaccorabapuTHbIe U SKOHOMHUYECKHe T0Ka3aTe/u YCTAaHOBOK, I'JIaBHBIX arperaTtoB
JBUTaTesneii. MeTo/ bl pacueTa JIBUrarTesiei.

2. Tlepexo/ OT JJaMUHAPHOTO K TYpOy/IEHTHOMY peXXUMy TeueHust. OTPbIB TIOTPaHUUHOTO C/T0SI.

3. YacToTHbINM aHaM3 BUOpalyy U myma. HopMupoBaHue BUOpanyy 1 myma.

4. Teopusi U OCHOBHBIe TIOJIOKEHHSI METOZIOB pacueTa TaporeHepaTopoB, TypOWH, 3y6uaThix
repejiay v KOHZEHCAaTOPOB.

5. TMoreps ycroitunBocTU. KpuTHUeckue CU/bl U METOZbI UX OTIpefie/ieHusl.

6. JlonroBeYHOCTh, OCHOBHBIEe TOKa3aTenu. OCHOBHbIE (DaKTODbI, B/USIOL[ME HA [I0JIFOBEUHOCTD
obopy/ioBaHusI.

7. TeryiooTAaua TIpY Iy3bIPPKOBOM KWIleHWH. I[ly3bIpbKOBOe KureHHe B 00JbIIOM 00beme
YKUIKOCTH TIpU CBOOO/THOM KOHBEKITHH.

8. TlpuHIMIT [eHCTBUS W BO3MOXKHbIE TIYTH TIPSMOro TipeoOpa30BaHUs TelyIOBOM SHEPTUU B
3/1eKTprUUecKyro. TepMoaieKTprueckre reHepaTophl.

9. AKTHBHas ¥ TIaCCHBHas 3aliuTa. BUOpou3osisLys, BUOPOIIOr/IoIeHre ¥ BUOporaiieHue.

10. Ilykn ra30TypOMHHBIX /[BUTaTe/led. YCTPOMCTBO, TIPUHIMI JAEWCTBUS W OCHOBHbBIE
TI0JI0’KeHUsI METOZIOB pacyeTa ra30BbIX TypPOWH, KOMIIPECCOPOB, pereHepaTOPOB U BO3[yX00X/IaJUTe e,

11. YckopeHue ra3oBoro noroka. CBepx3ByKOBOe COILIO.

12. Cpobo/iHbIe U BBIHYK/IEHHbIE KOJIe0AHUsI CHCTEM C OZIHOM CTereHbI0 CBOOO/bI.

13. LJuks TepMO3/1eKTPUUECKOM YCTaHOBKH. TepMO3MHUCCHOHHBIE TeHepaTopsl.
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14. TIpubnwkeHHbIe CrOCOOBI OTpe/iesieHUsi OCHOBHOM uYacTH CBOOOJHBIX KOsIeOaHWM yTIPYTOM
CUCTEMBI.

15. Metozavka BbIOOpa ONTUManbHOTO peXUMa paboTel. OCoOEHHOCTH PeXHWMOB PpabOoTHI
YCTaHOBOK CYJIOB C 3JIEKTPOJBIDKEHHEM, THporiepesaueli, Ha TMOABOJHBIX KPbLIbSIX U BO3JYIIHON
MO yIIKe.

16. CocraB, OCHOBHbIe XapaKTepUCTUKU U 00J1aCTh NPUMeHeHUs Cy10BbIX SA0Y.

17. Cucrema OCHOBHBIX ypaBHeHUH TeryiooOMeHa B TOTOKe C)KMUMaeMoro rasa. VHTerpasbHbIe
ypaBHEeHHUSI TIJIOCKOT0 CTallMOHAPHOI0 MIOrPAaHUYHOIO C/1051 HA HEMPOHULIAeMOM MTOBEPXHOCTH.

18. TepmuHBI ¥ MOHATHSI (PEMOHTOIPUTOIHOCTD, JOJTOBEUHOCTh, 0€30TKAa3HOCTH), TIOKa3aTesH
Ha/|e’KHOCTH.

19. XapakTepucTUKH CyZoBbIX DY C peakTopamy, ox/axkzaeMbIMu Bogou. S1OY ¢ peakropamy,
B KOTOPBIX MCI0JIb3yeTCs ra3000pa3Hblil U XKUJKOMeTa/yTnueCKUii TersIOHOCHTETb.

20. YpaBHeHMe TIiepeHOCa SHEPrUM B TMOIVIOLAKOLeN Cpefile. YpaBHEHUS W3/Iy4YeHUS B
TIOT/IOLIAkOIIlel cpefie.

21. Texunueckas pguarHoctvka C3DY. OcHoBHble TepMmuHbl. [loHATHS, Lenu W 3a7auu
JMarHOCTUPOBAHUSI.

22. CocTaB au3e/IbHBbIX YCTAHOBOK, WX XapaKTePUCTUKU U 00J/1aCTh IPUMEHEeHMS.

23. YCTOHWYMBOCTh paM. Y CTOHUHMBOCTH KPYTOBOT'O KOJIbLIA M LIWJIMHIPUYECKON 000T0UKH.

24. 3ByKOM30/IMpYIOLLMe U 3BYKOIIOIVIALArole MaTepuaabl U KOHCTPYKUMU. ['nymenue iyma
IIpU BCaCbIBaHMM BO3/yXa B BO3/YIIHbIX KaHa/laX ¥ B ra300TBOJHBIX CUCTeMaX.

25. IlpuHiunuanbHble CXeMbl, COCTaB U XapaKTePUCTUKU 3/IEMEHTOB CUCTEM 3JIeKTPOJBIKEHUS U
pabouuie TIPOL[eCChl B HUX.

26. KOHCTpYKLMM aMOpPTH3aTOpPOB, WX XapaKTepUCTHKHU. TpeOoBaHMSI K paCIOIOXKEHHUIO
aMOpTH3aTOPOB.

27. TIpUHLMIIBI UCCIe/I0BAHMUS SHEPTeTHUeCcKoro 060pyjoBaHMs Kak 00beKTa JMarHOCTHKH.

28. AnuabaTHoe TeueHHWe rasa C TpeHHeM. TeueHue B TpPyOe IMOCTOSIHHOTO ceueHwMs. [laBjieHue
TI0ZI0rpeBaeMoro rasa B Tpyo0e.

29. YCTOWYMBOCTb TOJKPEIVIEHHON LWIMHAPUYECKOW 000/0UKUA. YCTOHUMBOCTH KPYTJIOH
IIJIACTHHBI ¥ IIaPHUPHO-OITOPHOM MPSIMOYTOJIbHOU I/JIaCTUHBI.

30. TexHHWYeCKOe WCII0/b30BaHUE, TeXHUYeCKOe OOC/Ty)KMBaHWE W OpraHU3alUsi TeXHUUeCKOn
sKkcrutyaranuu COY.

31. TormiBO M Macia, NpUMeHsieMble B [M3e/bHBbIX yCTaHOBKax. Kiaccugukaiusi CcyZoBbIX
[M3e/IbHBIX YCTaHOBOK. KOHCTPYKTHBHOE yCTPOMCTBO /AH3€e/IbHbIX yCTaHOBOK.

32. 1J¥KJ yCTaHOBKU C TePMOSMUCCUOHHBIM I'eHepaTopM. D/1eKTPOXMMUUYeCKUe reHepaTophl.

33. Pa3mernienve, BBIOOD TWIAa ¥ KOMIIOHOBKA SHEPreTUYECKMX yCTAHOBOK. MaccorabapuTHbIe
110Ka3aTe/d SHepreTUUeCKUX yCTaHOBOK.

34. Metoabl cpaBHeHust Tepmuueckux KIIJ] obpaTumbix HUKIOB. Metognsl cpaBHenusi KII/ B
HeoOpaTUMBIX IUK/IaX.

35. OO61ue ycI0BYs TTepexo/ia J03BYKOBOTO TeUeHHsI K CBEPX3BYKOBOMY M 00paTHO.

36. Harpy3ka cy/jHa 110 pasfie/ly «MalllMHHas YCTaHOBKa». YTpaBjeHre U amoptusauus CIOY.

37. TlpuHUUN [eWCTBUS U YCTPOMCTBO SHEPreTUUeCKUX DeakTOPOB C BOJOW TMOJ [JaBieHUeM
(BBP[]) u kunsiyx peakropos (BBIIK).

38. OcHOBHBIe ypaBHEHHUsI TersIo0OMeHa IMpy TJIEHOUHOW KOHZeHCALMH HaChIIL{eHHOTO T1apa.

39. MeTozpl aHa/IM3a U pacyeTa aBapUMHBIX, MIEPEXOAHBIX U YCTaHOBUBILUXCST PEXKMMOB PabOTHI
CyZ0BbIX KOMILJIEKCOB KOPITyC CyZiHa — BUHTBI — [JBYKUTEJIN.

40. YcnoBusi paboTel M OCHOBHBIE TIOKa3aTeaW TIapOMPOU3BOJSIIMX YCTAHOBOK B DPeXHMeE
€CTeCTBEHHOM LIMPKY/ISALMH.

41. PacnpefeneHre KacaTe/lbHbIX HalpPs)KeHWM CKOPOCTel, TUIOTHOCTH TeIJIOBOIO IIOTOKAa M
TeMIlepaTypsbl B IVIOCKOM ITOTPAHUYHOM CJI0€.

42. OCHOBHBIe TIOHATUS TEOPUM HafeXHOCTU. KpaTkue cBeZileHHMSI O CTaTUYeCKUX MeTojax B
CTPOUTE/IbHOW MeXaHUKe MallliH.
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43. OcHOBHbBIE MeTOZbI NPOrHO3UPOBAHUS U TMOJATBEP)KAEHUs IOKasaTesleld J0/TOBEeYHOCTH Ha
cTaguu pa3paboTKH U UCTTBITaHUM.

44. TlomepeuHble, TIPOJONbHBIE W KPYTH/IbHbIE KosebaHus. [TopsgoK AWHAMHUYECKOrO pacyera
CUCTEMBI.

45. DHTPOMUUHBIN METO/] pacueTa roTepb paboTOCIOCOOHOCTH B HEOOPAaTUMBIX I[UK/IAX.

46. Teopwusi MapoBbIX LIUK/IOB. AHa/IN3 1JUK/Ia PeHKHHA C yueToM HeobpaTUMbIX MOTeph.

47. DHepreTHUeCKUI MeTO/| pacyeTa MoTepb paboToCrocobHOCTH.

48. I'mapopvHaMuuecKkasi TpUpOJa KPU3UCOB B MeXaHU3Me KHUIIeHMSl KUAKOCTU. Kpurepuit
YCTOWYMBOCTH /IByX()a3HOTO TPAHMYHOTO CJIOSI MPU CBOOOJHON KOHBEKIMM B OombIIOM 0oObeme
JKUJKOCTH (TIepBbIM KPU3UC peXkKUMa KUTeHUS).

49. 3¢ deKTUBHOCTE pa3/UUHBIX METOJ0B TEeXHUYECKOTO JAWarHOCTHPOBAaHWS 000pYyA0BaHUS
CoYy.

50. Cucrema TexHuueckoro obcayxuBaHus COY: Bu/bL, MEePUOJUUYHOCTb, TEXHOJIOTUS W
opranusaius pabot. ITpuHIMIbI GOPMHUPOBaHUS CUCTEMbI TEXHUUYECKOTO 00C/TyKUBaHUS.

51. Tunbl TeriooOMeHHBIX — ammapatoB. OCHOBHBIE — TIOJIOKEHHSI — TeIUIOBOTO  pacyeTa
TeryI00OMeHHbIX arrapaToB TOBEPXHOCTHOTO TUIIA.

52. CnoxXHbIH TeTI000MeH U Terionepezaya. Terionepejaua yepe3 CTeHKY

53. AkycTruyeckue TpeOOBaHHs K PacTioioyKeHUI0 MeXaHU3MOB.

54. OueHKa HaJeXHOCTM TIpU I[epeMeHHbIX HamnpsbkeHUsaX. HakorieHue —yCTamOCTHBIX
MOBPEXXJeHWU NTPU HeCTal[MOHAPHOM PeXXHME.

55. YpenbHble XapakTePUCTUKU  SHEPreTUYeCKMX YCTAaHOBOK C  3/IeKTPOXUMHUUYECKUMU
reHepaTopamu.

56. TemyoobMeHHbIe CMecHTe/bHBIE armaparhl. ['MapoMexaHWYeCKHWi pacyeT Teryio0OMeHHBIX
arrnaparos.

57. Bugpl 0TKa30B, MeTOJAbl PACUeTHOIO M CTAaTUCTUUECKOrO OIpe/ie/ieHHs Il0Ka3aTesen
Ha/|e’KHOCTH.

58. Ocob6eHHOCTH 3HEpPreTHYeCKWX YCTAaHOBOK CO  CBEPXIIPOBOJHUKOBBIM  KPHOTE€HHBIM
obopy/ioBaHUEM.

59. MHreHcuburKalLys MpoLeccoB Tervionepeaauu. TernaoBasi U30/sLusl.

60. Lukipl 3KCITyaTauu. XapakTep W3MeHEeHUsI MOIIHOCTH B TIEPHOJ, HerpepbIBHOW PabOThI
CoYy.

7. PekomeHjyeMas 1iMTeparypa

7.1 OcHogHas numepamypa

1. Cusbix B.A. CyJ0Bble 5HepreTuueckye yCTaHOBKU: yueOHUMK. — M.: PKoHcynbt, 2003. — 264 c.
(13 3K3.)

7.2 JlonosnHumebHas Aumepamypa

2. Topenuk I'.b. OCHOBBI HaZIe)KHOCTH CYZIOBBIX YHEPTeTHUECKHX YCTAaHOBOK: yueOHOe rocobue.
— Xabaporck: TOI'Y, 2007. — 137 c. (2 3K3.)

3. [TlpemoTBpailjeHWe 3arpsi3HEHUs] OKpYJKarolled cpeibl C CynoB : yueb. mocobue / A.Il.
[Mumorenko u ap. — M.: Mup, 2004. — 320 c. (16 3k3.)

4. [Javinero FO.I'. Okcriyartaiusi CyZ0BbIX SHEPreTUUeCKUX yCTaHOBOK, MEXaHHU3MOB U CHUCTEM.
[IpakTueckme  coBeTbl W  pekomeHjaumu. — M.: Mopkuura, 2011. - 340 vc
(1 3k3.)

5. [Heiinero FO.I'. OkcryaTaljusi CyJOBbIX MEXaHU3MOB U cucTeM. — M.: Mopknura, 2009. — 280
c. (9 3K3.)

6. EmenbsiHoB I1.C. CyaoBbie 5HepreTudeckre yCTaHOBKH: yue0. mocobue. — CI16.: TMA wm.
Apamvupana C.0O. MakapoBa, 2008. — 172 c. (6 3k3.)

7. Konkc I'.A., Jlamko B.A. CoBpeMeHHOe MHMpPOBOe CyJOBOe Au3esiecTpoeHue. KoHuenuu
KOHCTPYKHMPOBAHUS, aHa/li3 MeXAyHapoAHOro ombiTa. — M.: MammHoctpoenue, 2005. — 512 c. (30
9K3.)
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8. [IlaxomoB IJ.A. CygoBble >5HepreTMuyeckue YCTaHOBKM C [JBUraTe/IIMU BHYTPEHHErO
cropanus : yuebHuk. — M.: TpancJlut, 2007. — 528 c. (7 9K3.)

9. 3axapoB B.I'. Texanueckasi 3KCIUTyaTanys Cy/IOBbIX AW3e/IbHBIX YCTaHOBOK : yueOHUK. — M.
Tpanc Jlut, 2009. — 256 c. (1 3k3.)

10. Bosuuukuii 11.B. CyzoBsie fBuraTey BHyTpeHHero cropasusi: yue6Huk. — M.: MopkHura.
2010. — 260 c. (6 3kK3.)

11. Bosuuukuii 11.B. CyzoBsie fBuraTe BHyTpeHHero CropaHusi: yueOHuK [2-e u3g., mepepad.
v gor.] . — M.: Mopknura, 2010. — 382 c. (4 3k3.)

12. Ilepensman P.C. CyznoBble 3HepreTudeckue yctaHoBKM — Opecca: @enukc, 2006. — 92 c. (7
9K3.)

7.3 MemoduuecKue yKa3aHust

13. IlIBenjoB B.A. CyjoBble >HepreTMUeckhe YCTaHOBKM W HX 53/IeMeHThl (T/1aBHble U
BCriomoraresibHble). [IporpaMma Kypca M MeTOAWYECKMe yKa3aHWs K W3YYeHWUIO AUCLIUIUIMHBL /s
oOyuarol[uxcsi HaripaBieHUst MOATOTOoBKU 26.06.01 «TexHWKa W TeXHONOTMM KopabyieCTpoeHus
BO/IHOT'O TPAHCIIOPTa», HalpaB/AeHHOCTh (MPodu/b) NoAroToBKU «Cyj0Bble 3HepreTHyeckre yCTaHOBKU
Y VX 3/1eMeHTHI (T/1aBHbIe U BCIIOMoraTesbHble)». — [leTponaBnoBck-Kamuatckuii: Kamuatl'TY, 2016. —
24 c.

8. IlepeueHb pecypcoB HH()OPMAI[HOHHO-Te/IeKOMMYHUKAIMOHHOH ceTH «/IHTepHeT»

EQH Web-pecypc Pexxum ocTyna

1 OreKTpoHHasi MHPOPMAIMOHHO-00pa3oBareibHasi cpefia http://lIkkamchatgtu.ru:8080
®OI'BOY BO «Kamuatl ' TY»

2 OneKTpOHHO-0MO/IMOTeUHasi CCTeMa M3/iaTe/IbCTBa «JIaHb» http://e.lanbook.com

3 OnekTpoHHO-0Mb/MMoTeuHast cucreMa elibrary (meproanueckue http://elibrary.ru
W3/aHusl)

4 DeKTPOHHO-0MO/MMoTeuHas cuctemMa «HOpaiT» http://www.biblio-online.ru

5 HayuHas s1ekTpoHHast 61bmmoreka «KrbepieHuHKa» http://cyberleninka.ru/

9. MeTojuuecKue yKa3aHUA [I/is1 00y4arOIMXCs 10 0CBOHHIO M CIUII/THHBI

MetovKa TiperojilaBaHUsi JAHHOW AMCLUMIUIMHBI TIpeAriosiaraeT uTeHWe JieKL[WH, TpOoBe/ieHue
MPaKTHUeCKUX (CeMUHAPCKUX) 3aHATHM, WHWBH/YalTbHBIX KOHCY/IbTAllMi 10 OT/AenbHbIM (Haubosee
CJIOKHBIM)  crieliurueckuM TmipobseMaM JUCLMITUIMHBL. [IpefycMoTpeHa camocTosiTesibHasi pabota
00y4aroIyxcsl, a TAKKe MPOXO’KAeHHe TPOMEeXXYTOUHOM aTTeCcTaljuy B BU/ie KaH/AUAAaTCKOTO 9K3aMeHa.

Jlekyuu TIOCBSILIAIOTCSI pacCMOTPeHMIO Hanbosee Ba)KHBIX KOHLINITYaJbHBIX BOIPOCOB:
OCHOBHBIM TIOHSITHSIM; TEOPETUUYEeCKUM OCHOBAaM Pa3pabOTKK MeTOJUUeCcKHX TOAXOZO0B K MPOBeJeHHI0
HaTyPHBIX U JIaOOPaTOPHBIX UCC/IEI0BAHMI; 00CYK/IEHHUIO BOTIPOCOB, TPAKTOBKA KOTOPBIX B JIUTEPAType
ellje He ycTosiylacb /100 SB/sieTCS TPOTHBOPeYMBOM. B xofe mekuuit obOyuaromumcs ciiefyer
TOJTOTOBUTh KOHCIEKThI JIeKLMH: KPaTKO, CXeMaTHUHO, T0C/e/0BaTebHO (PUKCUPOBATh OCHOBHBIE
TIOJIO>KeHUsI, BBIBOJBI, (DOPMY/IHMPOBKH, 0000I1I[eHNs; TOMeYaTh Ba)KHbIe MBIC/IH, BBIZE/ATh K/IOUYeBble
CJIOBa, TEPMUHBI; TIPOBEPSITh TEPMUHBI, TIOHSTHSI C TIOMOLLbIO SHLIMK/IONeUH, CI0Bapel, ClipaBOYHUKOB
C BBINMMCHIBAHWEM TOJIKOBAHUM B TeTpPajb; 0003HAUMTH BOIPOCHI, TEPMUHBI, MaTepuas, KOTOPBIA
BbI3bIBaeT TPY/AHOCTH, TIOMETUTb W TIOMBITaThCSI HAWUTH OTBET B peKOMeH/yeMoil nurepartype. Eciu
CaMOCTOSITE/ILHO He yZaeTcs pa3obpaTbCsi B Marepuasne, Heo0XoAumo chOpMyJTHMpOBaTh BOIPOC U
3a/iaThb TIpero/jaBaTesito0 Ha KOHCY/IbTal[UM, Ha MPaKTUUeCKOM 3aHSITHH.

Ileabio npoeedeHuss npakmuueckux (CeMUHAPCKUX) 3aHSIMUll SIBMSIETCS 3aKpervleHue 3HaHWN
00yyarolnXxcs, MOMyYeHHbIX UMK B XOJle U3Y4YeHHsl AUCLUIUIMHBI Ha JIeKLUAX U CaMOCTOSITeNIbHO.
[TpakTHueckue 3aHATHS POBOJSTCS, B TOM UKMc/ie, B (hOpMe CeMHUHAPOB; Ha HUX 00CY’K/at0TCsi BOTIPOCHI
10 TeMe, pa30UPalOTCsi KOHKPeTHbIE CUTYAlMY U3 TIPaKTHUKW HAaTYPHBIX W J1a00PaTOPHBIX UCC/IeJOBaHUN
CY/ZIOBbIX SHepreTMUeCKUX YCTAHOBOK M WX IVIaBHBIX U BCIIOMOraTe/IbHbIX 3/1eMEHTOB, MPOBOJUTCS
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TeCTUPOBaHHe, TIPOBO/SATCS OMPOCHI. [1/11 MOATOTOBKY K 3aHATHSIM CEMUHAPCKOTO THTa oOyuarorjuecs
BBITOJIHSIFOT TIPOPaboTKy paboueli porpamMmel, yzessisi 0coboe BHUMaHUe Lie/isiM U 3a/ladaM, CTPYKType
¥ COJilepKaHUI0 JWCLUIUIMHBL, PaboTy C KOHCMEKTOM JIeKLWi; TOATOTOBKY OTBETOB K BOIPOCAM
MPAKTUUeCKUX 3aHSITUH, MPOCMOTP PEKOMeH/lyeMOM JIUTepaTyphl.

10. Ilepeuenb HH(OPMaALIIOHHBIX T€XHOJIOTHUH, HCII0/Ib3yeMbIX NIPH OCYIIeCTB/IEHHU
o0pa3oBaTe/ILHOIO MpoLecca Mo AUCHHUIUINHE, BK/IIOYas NepeyeHb MPOrPaMMHOro o0ecrieueHus 1
MH(OPMaLIOHHO-CIIPABOYHBIX CHCTEM

10.1 Ilepeuewp uH(pOpMAYUOHHBIX MeXHO/02Ull, UCNO/Ab3yeMbIX NpuU ocyujecmesneHuu
obpazoeamenbHO20 npoyecca

PlanekTpoHHBIe 0Opa3oBaTe/ibHbIe PeCypPChl, Npe/iCTaB/ieHHbIe B I1. 8 paboueil TporpamMmbi;

PuHTepakTHBHOE 00IeHWe ¢ 00YYarOUMMHUCS ¥ KOHCY/bTUPOBAHUE TIOCPEICTBOM 3/IEKTPOHHOMN
TIOYTHI.

10.2 HepeueHb /IUYEH3UOHHO020 NpOopamMmMHO20 oﬁecneueHuﬁ, ucnoJ/ib3yemoeo npu
ocywjecmesieHuu 06pa3oeameﬂbHoeo npoyecca

HaumeHoBaHMe NpOrpaMMHOI0
Ha3nauenue
obecreyeHUs1

Adobe Reader [Tporpamma /ijis IPOCMOTPA 37€KTPOHHBIX JOKYMEHTOB

Foxit Reader IIporpaMma i1 IpOCMOTPA 3/IEKTPOHHBIX JJOKYMEHTOB

Google Chrome Bpaysep

Kaspersky Antivirus Cpe/ICTBO aHTUBUPYCHOM 3alUThI

Moodle O6pa3zoBaTtenbHbIi opTas PI'EOY BO «Kamuatl ' TY»

Mozilla FireFox Bpaysep

Microsoft Office [TporpammHoe obecrieueHue st PabOTBI C 3/IEKTPOHHBIMU
JIOKYMeHTaMH

AHTUTIIarUaT CucrtemMa aBTOMaTHUeCKOW TIPOBEPKM TEKCTOB Ha HaIAuHe
3aMMCTBOBaHMM U3 00IIe/IOCTYITHBIX CETEBBIX HCTOUHUKOB

7-7ip ApxuBaTop

Microsoft Open License Academic | OmnepaijioHHbIE CHCTEMBI

10.3 Coepemennbie npogeccuoHasbHble 0a3bl OAHHBIX (@ MOM uucC/ae MeHCOyHapoOHblie
pegepamueHbie 6a3bl OAHHBIX HAYYHBIX U30AHULI)

HaumeHoBaHMe 3/IEKTPOHHOTI0 pecypca Anpec caiita

MexayHaposiHast pedepaTrBHast 0a3a JAHHBIX HAyUHBIX W3/[aHUIN

PKAYHAPOAHAA b bep A y A http://apps.webofknowledge.com
Web of Science
MexayHapopHast pedepaTvBHas 0a3a JaHHBIX HayUHBIX WU3/[aHUIN

KAYHAPOHaR pecep A Y a www.Scopus.com
Scopus
MexxayHaposHast pedepatrBHast 0a3a JAHHBIX HAyUHBIX W3/[aHUIN

PHAYHAPOA pedep A y a www.fao.org
ASFA
MexxayHapoHas cuctema oubmuorpaduueckux ccbliok CrossRef www.crossref.org

10.4 IIepeueHb uHGOPMAYUOHHO-CNPABOUHBIX CUCMEM

HaumeHoBaHMe 3/IEKTPOHHOI0 pecypca Anpec caiita
CnpaBouHo-npaBoBas cucteMa KoncynbTaHT [11r0C http://www.consultant.ru/online
CripaBouHO-TIpaBoBasi cucrema ["apaHT http://www.garant.ru/online
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12. Marepua/bHO-TEXHUUYECKOe 00ecreueHne AU CIUITHHBI

—IJI1 TIDOBEJIeHWS] 3aHATUH JIEKIIMOHHOTO THIA, TPAKTHUeCKUX (CeMUHAPCKUX) 3aHSATHH,
TPYIITNIOBBIX U WHAWBUAYATbHBIX KOHCY/bTAlUM, TEKYIIero KOHTPOJS U MPOMEKYTOUHOM aTTecTaljyu
yuebHast aygutopust Ne 3-415 ¢ komrsiekToM yueOHoM Mebe Ha 22 TT0CaZIOYHBIX MeCTa;

—IJI5  CAMOCTOSATe/IbHOM  paboTel  oOyuaromuxcsi — ayguropus 3-410  (;maboparopus
CXeMOTEeXHUKH), 000py/ZJoBaHHast pabOUMMU CTaHLIUSIMU C IOCTYTIOM K ceTH «VIHTepHeT» U KOMIIEKTOM
yueOHOI Mebesy;

—TeXHUYeCKUe CpeJcTBa OOyueHUs [Jisi TIpe/CTaBieHus yueOHOM uHGpopMarmu OoJbILoH
ayZIMTOPUM: ayIUTOPHAs JOCKa, MyJIbTUMeJUiHOe 000pyioBaHue (HOYTOYK, TPOEKTOP).
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