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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

1.1. eab0 ocBoeHUs] TUCHUIIUHBI «CyHOBBIE KOTIBI) SIBIISETCS CHUCTEMATH3AIUS
3HAaHUH O CYJOBOM KOTEJIbHOM OOOPYJOBAHWU, W3YYEHHE NPUHLUIIOB JEHCTBUS U OCHOBHBIX
XapaKTePUCTUK D3JIEMEHTOB, BXOJSIIMNX B €ro cocraB, (OpMUpOBaHHE NPOGECCHOHATHHOU
TOTOBHOCTH K CaMOCTOSTEILHON MPOCKTHOM, HAYYHO-UCCIIEOBATEIILCKON U MPOU3BOICTBEHHO-
TEXHOIOTHYECKOH NeATEILHOCTH.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

- TOTOBHOCTbH CTYJICHTOB K HCITOJIb30BAaHHUIO MMOJYYEHHBIX 3HAHWUW, HABBIKOB M YMEHHUMU
pU M3YyYCHHUU JPYTHX OOLICHAYYHBIX M CHEHUATBHBIX JUCHHUIUIMH Y4eOHOTO IUIaHa, a TaKKe
JUTSI pelIeHus podecCnoHANBHEIX 33/1aY;

- IPUOOpETeHHE KOMIETEHIM B 00JIACTH MPOEKTUPOBAHMS HOBBIX THIIOB M 3JIEMEHTOB
CYJIOBBIX KOTEJIbHBIX YCTAHOBOK, SKOHOMUHU SHEPTOPECYPCOB, 3AIIUTHI OKPYKAIOIIEH CPEeIbl;

- (opmMupoBaHHE HABBIKOB IPOBEACHHUS HAYyYHOIO J1abOPaTOPHOTO HCCIICIOBAHMS,
00paboTKH U aHaNu3a Pe3yabTaTOB IKCIIEPUMEHTA;

- TOTOBHOCTbH CTYJI€HTOB K OpPTaHU3allUd CaMOCTOSITEIbHON IEATEIbHOCTH AJIs PELICHUS
MOCTaBJIECHHBIX 3a/a4;

- TOTOBHOCTh CTYJIEHTOB K I10JIb30BaHHIO MH(OPMALIMOHHBIMU cUCTeMaMH (yueOHas U
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1. YuyeOnas aucnumiimHa «CyaoBble KOTJIBD» pEAIN3yeTcsi B COOTBETCTBUHU C
tpeboBanusimu  OI'OC, OIl BO wu VYII mno HanpaBineHHr0 mnOAroToBKU 26.03.02.
«Kopabnectpoenne, OKCaHOTEXHUKA U CUCTEMOTEXHHKA 00BEKTOB MOPCKOI MHPPACTPYKTYPEI»,
OHa BKJIFOUCHA B MEPEYCHb JUCIMIUIMH 10 BRIOOPY BapuatuBHOM vactu Oiioka b1 (b1.B.JIB.2.1)
U u3ydaetcs Ha 4 Kypce B 7 ceMecTpe.

2.2. 1nst ocBoeHUsI TUCHUTUIUHBI «CyI0BBIE KOTIBD) CTYACHT JOJIKEH:

3HAThb:
* COBPEMECHHOC COCTOSHHE U IECPCHCKTUBHI PA3BUTHUA CYJOBOI'O KOTJIOCTPOCHUS,

* COCTaB, KOHCTPYKTHBHBbIE M JKCIUTyaTallMOHHbIE XapaKTEPUCTUKH  KOTEIbHOTO
000pyI0BaHUs, €r0 HA3HAUCHHUE;

*  METOJbl TEMJOTEXHUYECKHUX, TUIPABINYECKUX M MPOYHOCTHBIX PACUYETOB KOTEITHHOTO
000pyI0BaHNS;

yMeThb:

° MNPUMEHATE MCTOABLI TCINIOTEXHHUYCCKUX, THAPABIMYCCKUX MW IMPOYHOCTHBIX PaCHYCTOB
HHEPreTHUECKOTO 00OPYIOBAHUS AJISl PELICHUS MPAKTUYECKUX 3a/1a4;

® IPOBOAUTH CpaBHHTeHBHBIﬁ aHaJW3 OCHOBHBIX TEXHHKO-DKOHOMHYECKHX ITOKa3aTeie
Pa3IMYHBIX THUIIOB CYJOBBIX KOTJIOB,

* moabupate HeoOXoauMoe 00OpYyIOBAaHHE, HCHOJB3YSd COOTBETCTBYIOLIUE KATalOTH H
crpanuisl HTEpHETA;

¢ IIOJB30BAThCA )IeI\/'ICTByIOHII/IMI/I HOPMAaTUBHBIMU JOKYMCHTaMU,

BJIaJ1€Th:

¢ MCETOJaMHu U HpI/IéMaMI/I TCINIOTCXHUYCCKUX, THAPABIIMYCCKHUX U IMMPOYHOCTHBIX PACUCTOB
AJid pCHICHUSA TMPOCKTHO-KOHCTPYKTOPCKHUX MW TCEXHOJOTHYCCKUX 3aJlad B obactu
p33pa6OTKI/I N CO3J1aHUA HOBBIX CY/IOBBIX KOTCJIBHBIX YCTAHOBOK;



* HaBBIKaMH pabOTHI ¢ HAYYHO-TEXHHUUECKOW U HOPMATHBHOM JTOKyMEHTAlLIUEH.

2.3. ucuuninuHa «CyqoBble KOTJIBD) SIBJISETCSI OCHOBOIOJIArAlOIEH Uil U3ydeHUs psijia
OOIIEeHayYHbIX U CHEIMAJIbHBIX JUCLUIUIMH, CBSI3aHHBIX C IMPOEKTUPOBAHHUEM, CO3JaHUEM U
OKCIUTyaTallieii HOBBIX KOTENbHBIX YCTAaHOBOK OOBEKTOB MOPCKOM M pPEYHOH TEXHHKH.
PesynbraTel 00y4eHus1, MOTy4YEeHHBIC IPH OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU U3yYCHUU
crenyommx AucuuIuinH; «OCHOBBI KOpaOiecTpoeHUs»», «OCHOBBI CYJOBOH HHEPTETHKU,
«Texnonorus cynoctpoenus», «Cynosbie [ITY», «CynoBbie cuctembl», «Y CTpOHCTBO U TEOpUs
CIABC», «Cynobie ['TY», «Cynosbie SADY» u aAp., a Takke MpU BBITOJHEHUU BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

Pabouas nporpamma aucuuiuinHbel «CynoBble KOTJIBDY Ul HMHBAJIUIOB M JMIL C
OTrPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0pOBbsI pa3paOaThIBaeTCsl HHAMBUAYAJIBHO C Y4YETOM
0COOEHHOCTEH TMCUXO(PHU3MUECKOTO DPA3BUTUS, WHIUBUAYAJIHHBIX BO3MOXHOCTEH M COCTOSIHHUS
3JI0pOBbsI TAKUX O0YUYAIOIIUXCSL.

3. KOMIOETEHIUUA OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJbTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIS)
Hpouecc HU3YyUCHUSA JUCHUIIINHBI ((CYI[OBLIC KOTJIbD» HaIIPAaBJICH Ha @OpMHpOBaHI/IC

3JIEMEHTOB CeAYIOUX KomrneTeHuui B cootBeTcTBUH ¢ OIl BO mo HampaBieHHI0 TOATOTOBKU
(cnenmanbHOCcTH) 26.03.02 «KopabiecTpoeHne, OKEaHOTEXHUKA U CHUCTEMOTEXHHKAa OOBEKTOB
MOPCKOW HHPPACTPYKTYPBI»:

Taonuua 1- ®opmuposanue KomnemeHyuil OUCYUNITUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KoMRemenyuio
COBMECHHO

1IK-2 1 2 3 4 5 6 7 8

Bb1.B.O/1.7 OcHoBBI
CYJIOBOH SHEPTeTHKU

B1.B.0/1.4 OcHOBBI v v v v
KopabiecTpoeHus

Bb1.B.OJ1.5
Texunueckas v v
TepMOJMHAMUKA U
Terioneperaya

B1.B.OJ1.6 OcHoBBI
KOHCTPYHUPOBaHHUSI v
CYJIOBBIX YCTPOHCTB

B1.B.OJL8
TexHonorus v v v
CYJIOCTPOEHHS

B1.B.OJ.9 CynoBsie v
CUCTEMBI

Bb1.B.O.12
DKOJOTHYECKHE
poOIEMBI
obecneyeHus v
0€30IacHOCTH
OKCIUTyaTaI[HH
BOJIHOT'O TPAHCIIOPTa

B.JIB.1.1 YcrpoiictBo v v




u reopusi CIBC

B./IB.1.2 CynoBsie
I'TY

B.1B.3.1 CynoBsie
SIDY

B.1B.3.2 CynoBsie
1Ty

B.JIB.4.1 [lunamuka
CJIIBC

B.[1B.4.2 Arperatst
Hagnysa CABC

NI NI NN

B3.I'.1 [logroroska u
claya
rOCyIapCTBEHHOTO
JK3aMeHa

<\

B2.11.1 [IpoekTHas
MPON3BOJICTBEHHAs
MpaKTHKa

B2.11.3
[IpenaunnomHas
MpaKTHKa

B3. .1 IloarotoBka k
MPOIIeIype 3alIUTH H
3amuTta BKP




4. IEPEYEHbD IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUA 110 JTUCHUTIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Taonuya 2- Ilepeuensv naanupyemsix pe3yipomanmos 00yyenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIIAHUPYEMbIMU Pe3Y1bmanmamu

0C60€HUA
Ko n Koa n HaumeHoBaHuUe O1ueHoYHBIE CPEeACTBA
HANMEHOBaHHe HHIHKATOPA N0CTHKEHHS IInanupyemsie pe3yJbTaThl 00y4eHUs MO JUCHUNIIMHE Texymero IIpomeskyTOo4HOI
KOMIeTeHIIHU KOMIICTCHIIUH KOHTpOJIst aTTecTaluu
IIK-2. 'oToB WIIK-2.1. 3namo Ymems Bnaoemaw Bonpocsr ms Bonpocs! s
y4acTBOBAaTh B OcymectBisieT coop - Ha3HA4EHHE, - BBITIOJTHSATD - HaBBIKAMHA MTICEMEHHOTO YCTHOTO
pa3paboTKe MPOEKTOB | MAaTEPHAIOB IS YCTPOMCTBO H paboTHI 1O pELIEHHs NPOEKTHBIX | OMpoca 0 cobecenoBaHuUs Ha
CYZIOB H CPE/ICTB pa3pabOTKM JOKYMEHTAIlMH | NPUHLUIEI JEUCTBUS | IPOEKTHPOBAHUIO 3aj7a4, B TOM YHCIIe paszaenam 3agere: Ouiers (20
OKEaHOTEXHUKH, U IUTAaHUPYET MPOEKTHYIO OCHOBHOTO CYIOBBIX KOTJIOB C obecrieueHus -Bonpocsr k OuieToB).
9HEPTreTUIECKUX JeATEIBHOCTD B 000pyIOBaHUS Y4ETOM HOPMAaTHBHOW | TEXHOJOTHYHOCTH M | 3alluTe
YCTaHOBOK, CYIOBBIX COOTBETCTBHMHU C BRIOPAHHOW | CYIOBBIX KOTJIOB; JIOKYMEHTALUH; HaJIe’KHOCTHU J1a00PaTOPHBIX
CUCTEM U yCTPOUCTB, METOIUKOU - B3aMMOCBS3U - COIVIACOBBIBATh | CYNOBBIX KOTJIOB; pabot u PI'P.
cHCTeM 00BEKTOB MIPOEKTUPOBAHUS, MEX]y JJIeMEHTaMHU MIPOEKTHYIO - IpueMamMu
MOPCKOH OCYILIECTBIICT CYJIOBBIX KOTJIOB; JIOKYMEHTAIHIO C UCTIOJIB30BaHUS
UH(PaCTPYKTYpHI C 000CHOBaHHBII BEIOOD - TEXHUYECKHe JIPYTUMHU COBPEMEHHBIX
Y4eTOM TEeXHHKO- MIPOEKTHBIX PEIIeHU XapaKTepUCTUKH U HIPEINPUATHAMUI U UH(OPMaLMOHHBIX
9KCIUTYaTal[HOHHBIX, U YCTPOICTB. SKOHOMHYECKHE 3aKa3YHKOM; TEXHOJIOTHH B
3PrOHOMHUYECKUX, UIIK-2.2. AHanu3upyeT | moka3aTenu Jy4IInX - pa3pabaTeiBaTh | OONACTH
TEXHOJIOTUYECKHX, WCXOJHBIE TaHHBIE /IS 00pa3IoB CyIOBbIX TEXHUYECKNE 3aJaHus | MMPOEKTUPOBAHUS
9KOHOMUYECKHX, MPOEKTHPOBAHUS KOTJIOB,; Ha KOMIUIEKTYIOIIee KOTJIOB.
9KOJIOTHIECKUX MPOEKTHbIE PEIICHHS TIPH - (haxTOpHI KOTEJIbHOE
TpeboBaHuit pa3paboTke Cy0B- BO3JICHICTBHS KOTJIOB | 00Opya0BaHUE.

aHAJIOTOB, X OCHOBHBIX
MEXaHU3MOB, YCTPOUCTB U
CHCTEM, a TaKXe
TpeGoBaHus,
MpeabABIseMbIE K OOBEKTY
MPOEKTUPOBAHUS
NIIK-2.3.
PazpabarsiBaer
TEXHUYECKYIO
JOKYMEHTALUIO B 4aCTU
BBINOJIHEHNS PACUYETOB,
3CKH30B OOBEKTOB U CXEM
CUCTEM U YCTPOICTB .

Ha OKPY’KAIOIIYIO
cpeny U cpelny
oOuTaHUA HA CyJHE U
METOMBI CHIDKEHUS UX
BO3JICHICTBUS;
-COBpEMEHHBIE
CpPE/ICTBA, METOABI U
coJiepKaHue
MIPOEKTHPOBAHUS
CYJOBBIX KOTJIOB.




I1C 30.001 «CrneunaucT 1m0 NPOSKTUPOBAHUIO U KOHCTPYUPOBAHUIO B CYZAOCTPOCHUM Y.
Koo u ¢popmynupoexa T®: B/01.6 BeinonneHne npoeKTHO-KOHCTPYKTOPCKON JJOKYMEHTAIIMH HOBBIX 00pa3IOB Cy/0B, IUIABYYUX COOPYKECHHUH,

anmnaparoB M UX COCTAaBHBIX YacTel (MPOEKTHBINA BUJ IEATEIHHOCTH) 10 UTOTaM TEOPETUUECKUX U IKCIIEPUMEHTATbHBIX UCCIIEeI0BAaHUM.
Tpyooewie oeiicmeus:

®  BBINIOJIHEHUE 110 TUIIOBBIM METOJMKAM TEOPETHUECKUX PACYETOB, HEOOXOJUMBIX MPU CO3/IaHUU HOBBIX MPOEKTOB CY/IOB, INIABYYHX COOPYKEHUH,
anmnapaToB U UX COCTaBHBIX YacTel;

® [IPOBEJECHUE CPABHHUTEIHHOIO aHallu3a TEXHUUYECKHUX XapPaKTEPUCTUK CYJOB-aHAJIOTOB OTEYECTBEHHOI'O U 3apyOeHOro MpPOM3BOACTBA, HUX
OTJICJIbHBIX CUCTEM M MPEICTABICHHE PE3YJIbTaTOB B TEKCTOBOM, YUCIOBOM U rpaueckoM BUJIE;

e aHaJM3 YCJIOBUH JKCIUTyaTallUM MPOEKTUPYEMBIX CYJOB, IIaByYUX COOPYXKEHHM M MX COCTAaBHBIX YacTed M IPEICTaBICHHE IOJIyUYEHHBIX
pe3yJIbTaTOB;

® [IOATOTOBKAa MaTEPHAJIOB JAJIs pa3pabOTKH pabodeil KOHCTPYKTOPCKON U KCIUTyaTallMOHHOM JOKYMEHTAIUH.
Tpyooesvie ymenus:

® aHAJIM3UPOBATH OTEUECTBEHHBIN OIBIT pa3pabOTKU COCTABHBIX YacTel CyJI0B, IUIABYYHX COOPYKEHHM U annapaTos;

® BECTU B COCTaBE I'PYMIIbl HAYYHBIN MOUCK, UCIIOIb3Ys ClIEHUAIbHbIE CPEACTBA U METO/IbI OTYYEHHSI HOBBIX 3HAHU;

® UCNONB30BaTh amnmapaTHOe M NPOTrpaMMHOE OOeclieueHHe ISl CO3/aHus, PEJaKTHPOBAHUS U OQPOPMIICHHUS TEKCTOB MPO(HECCHOHATBLHOTO
Ha3HAYCHUSI.
Tpyooewie 3nanu:

® OCHOBBI cyaocTpoeHus, COY, aspo-ruipoMexaHuKku, TEPMOAUHAMUKY U TEIIONEpeaun, CONPOTUBICHUS MaTepHalioB, XUMUH,

e TEeXHHYECKHE PETJIaMEHTHI, OTpacieBble CTAaHIAPTHl U CTAHIAPTHI OPraHU3AlINY;

® TMOPSIOK pabOThl C MPUKIAAHBIMU KOMIBIOTEPHBIMU MPOTPAMMaMU JUJIsl BBHIMOJHEHHSI PacyeToOB, MOATOTOBKHU JOKYMEHTAlIUU B TEKCTOBOM,
YHCIOBOM U TpapuuecKoM BUE, IOUCKA M XpaHEHHs HH(POpPMAIIUHU, OCYIIECTBICHNS KOMMYHHUKAIIUH.



5. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

5.1. PacnipeaesieHue TPYI0EMKOCTH JUCHUILIMHBI 110 BUJaM pPadoT 1Mo ceMecTpy
OOmast TpyJOeMKOCTh JUCIMIUIMHBI COCTaBIseT 3 3aueTHbIX enuaun (3. e.), 108
aKaJIeMUYEeCKHX Yaca, B TOM YHCJIe: KOHTaKTHas padoTa OOydaromMXcsl ¢ MperojaaBaTesieM 56
9acoB, CAMOCTOsITeNIbHAsI paboTa oOydJaromuxcs 52 gaca.
Pacnipesenenne 4acoB 1mo BugaM padoT MpeCcTaBiIeHO B TaduIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCUUNIUHBL HO 6UOAM PADOmM NO cemecmpy

Buj yueOHoi padoThl Cemectp 7
1. KonrtakTHas pabora oOy4amomuxcs ¢
npenojasarejieM (Mo BUAaM Y4eOHbIX 3aHATHII), B 56
TOM 4HCJIE:
1.1. AymutopHsle 3aHsATHS (BCETO) 51
B TOM YHCJIC: Jexiun (JI) 34
JlaGopaTopHbie pPabOTHI 17
(JIP)
1.2. KCP (Bcero) 5
B TOM YHCIIE: ['pynmossie u 3
WHAWBHUyaIbHBIC
KOHCyJbTaiuu 1o PI'P
[Ipuem oT4yeroB 1O 2
71ab0paTOPHBIM paboTam

2. CamocrositenbHass pabdora crygenra (CPC)

(Bcero) 52
B TOM YHCIIE: [IpopaboTka MaTepHajIoB 15
JIEKIUN
[loaroroBka OT4ETOB  TIO 15
J1a00PaTOPHBIM padoTam
PacuerHo-rpaduueckas 18
pabota (PI'P)
IMoaroToBka K 3a4eTy 4
Oo6man TPYA0E€MKOCTb, qachl/3a4eTHBIE 108/3
eIMHUIBI




5.2. Conep:kanue JMCHUILIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

IInanupyemsle | Bunel yueonoi padoTsl
(KOHTpOJIMpYyeMbIe) KonrakTHas pa6ora ® @ HaunmenoBanue Peasnmzanus HaumenoBaHn!
s
pe3yabTaThl @) - = g o HCHOJIb3yeMBbIX B paMKax pa3pabdoTaHHC
9 2 = 9 = o
OCBOEHUS: s 28| 2 = 58 AKTHBHBIX U IIpakTH4yeckoit DJIEKTPOHHO]
HaumenoBanue pa3aesioB, TeM = S I E 2o Bug CPC
koa YK; OIIK; ITK = |2 F| g KCP S50 MHTEPAKTHUBHBIX TMOATOTOBKH Kypca
= = K
M HHIHKATOPBI 2 25 g & g s 6 o0pa3oBaTelbHBIX | (TPYI0EMKOCTH B | (TPYA0E€MKOCT!
e e S o= 12 13 14
JOCTHKEHUSI é =B 8 ; z e TeXHOJI0Tui Jacax) yacax)
KOMIIeTeH M = = O R
7 CEMECTP
Paznen 1. BBenenue. Haznauenmue, kiaccupukamnus u ycTpoiicTBo KoT/10B. CoBpeMeHHOe COCTOSIHIE H MEPCNEKTHBBI PAa3BUTHS KOTJIOCTPOEHMSI.
Tema 1.1 Ilenu u 3amaum Kypca. IMpopaboTka neKuii,
IK-2 Hcropudeckuit 0030p pa3BUTHA ) ) OCHOBHOH U JTeKLUS-06bACHEHHE
WITK-2 1 KOTJIOCTPOCHHS, COBPEMEHHOE JIOTIONHUTEIBHON C YACTHUHBIM
LK 2.2 COCTOSIHHE W TIEPCIIEKTHBBI Pa3BUTHSI. JIUTEPATYPBL. MpHBJIeYEHHeM
WTIK 2.3 7.1.1c.5...30 (bopM],I JTUCKYCCHH,
Tema 1.2. Haznauenue, xinaccuduxarius 3 9 712¢.4...32 Gecebl.
U YCTPOMCTBO KOTIIOB. 7.13c.4..43
Hroro mo 1 pazmery 5 4
Pa3znen 2. ToniuBo 1 ero cBoiicTBa
ITpopaboTka JIeKIHii, Jlekuus-o0bACHEHUE
TK-2 Tema 2.1. DiieMeHTapHBIi COCTaB 1 1 OCHOBHO 1 C YACTHYHBIM
WIIK-2.1 TOTITHBA. JIOTIOJTHUTENBHON NpUBJICYCHHEM
. JIMTEpATypPHIL.
UIIK 2.2 patyp (OpPMBI TUCKYCCHH,
WIIK 2.3 7.11c.31...40 6
Tema 2.2. OCHOBHbIE XapaKTEPUCTHKH 1 1 CCeNbL.
TOILIMBA.
2 2
HToro no 2 pazneny

Pasnea 3. TenJioBoii 6aaHc TONJIMBHBIX U YTHJIM3ALMOHHBIX KOTJIO0B
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Ilnanupyemsle Bunel yueonoi padoTsl
(KOHTpOJINpYyeMbIe) KonrakTHas pabora ® m HaumeHnoBanue Peanu3zanus HaumenoBaHn!
pe3yabTaThI @ o % E o HCHOJIb3yeMBbIX B paMKax pa3paboTaHHC
9 ) -
OCBOCHHSI: B z 3 g s 58 AKTHBHBIX H IpakTryeckoi DJIeKTPOHHO]
HaumeHoBaHuUe pa3aenos, TeM =73 . E o> . Bun CPC
ko YK; OIIK; ITK E e 5 E 2| kep S50 HHTEPAKTHUBHBIX MOArOTOBKH Kypca
U HHAUKATOPBI = g é E & § = 8 06pa3OBaTeJ1u11;1x (TpyA0eMKOCTH B (pr}loeMK(;:T]
(=4 o
JIOCTHKeHUS é S g ; § e e TEeXHOJIOTH I Jacax) yacax)
KOMIIeTeH Ui = = O 2
Tema 3.1 TemoBoii 6ananc TOITHBHEIX Hp°pa60fKa JICKIIHH, Jlexums-oGbscuenne
[K-2 2 2 OCHOBHOH U C YaCTHYHBIM
KOTJIOB. .
UIIK-2.1 JIOTIOJIHUTEIIbHOM TIPUBJICYEHUEM
HWIIK 2.2 Tema 3.2 TertoBoii 6ananc 1 1 JIUTEPATYypPbI (bopMbI TUCKyCCHH,
HIIK 2.3 YTUIN3AIMOHHBIX KOTJIOB. 7.11c¢.71...80 Oecenpl.
IToaroroska k Brimonnenue
11ab0paTOPHBIM HU3MEpPEHUH.
JlabopaTopHasi pa6ora no teme Ne 3.1 paboram KomnnextuHo-
Omnpenenenue TEIIOBOTo OanaHca 6 2 731 TPYIIOBOE
naposoro kotia KBA 0,25/3 732 o0CyKaeHune
pe3yapTaToB
IMPOBEACHHBIX
OTIBITOB.
3ammra OTUYETOB
nabopaTopHO
OdopmiieHrE OTYETOB paTop
1 paboTEI.
ITo Teme Ne 3.1 Cnaya oT4ETOB. 9 O pe3ysbTaTam
KonTponbHbIi onpoc. 11abopaTOpHBIX pador,
MIOATOTOBKA K OIIPOCY.
3 6 7
Hroro no 3 pazneny
IK-2 Pa3aen 4. OcHOBBI NPOEKTHPOBAHUS KOTJIOB
UIIK-2.1 ¥ 6 v 6
WK 2.2 Tema 4.1. Copep:xanue popaboTKa JIeKIUH, Jlexnms-00BsICHEHUE
: KOHCTPYKTMBHOTO M  IOBEPOYHOI0 1 OCHOBHOM U C YaCTHYHBIM
MK 2.3 TEeIUIOBOT0  pacyera  TOIUIMBHOIO JIOTIONHUTEILHON MPHUBJICUCHUEM
NMapoBoOro KotJja. JIUTEPATYPBL. (bOpMBI IMCKYyCCHH,
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IInannpyemsie Bunel yueonoi padoTsl
(KOHTpOJINpYyeMbIe) KonrakTHas pabora ® m HaumeHnoBanue Peanu3zanus HaumenoBaHn!
pe3yJIbTaThI oy © g E ° HCIOJBb3YEeMBbIX B pPaMKax pa3p360Tamm
2] 2 < %
OCBOECHMUS: < = s § < 3 = 2 AKTHBHBIX U IpakTnyeckoi DJIeKTPOHHOI
HanmeHoBaHue pa3aesioB, TeM =8 7 E > . Bua CPC
ko1 YK; OIIK; ITK o S 2| | cop 50 HHTEPAKTHBHBIX TOATOTOBKH Kypca
=
M MHIUKATOPBI E % g g & § i 8 o0pa3oBaTeibHBIX | (TPYyA0eMKOCTH B | (TPYI0€MKOCT!
© =3 12 14
JIOCTHKeHUS é S g ; § e e TEeXHOJIOTH I Jacax) yacax)
KOMIIeTeH Ui = = O 2
Tema 4.2. KommnonoBka 7.1.1c.231...248 Oecepl.
KOHCTPYKTHBHBIX 3JIEMEHTOB. 1 0,5 1 Brinosnenue PIP.
- 7.1.1c.265...280
Tema 4.3. TemioBoii pacyeT TONKH. 2 05 2
Tema 4.4. TemioBoii pacuer 0,5
TMPUTONOYHOTO KOHBEKTHMBHOTO 1 1
my4JKa.
Tema 4.5. TenioBoit pacuer 05
naporneperpeBareJs. 1 1
Tema 4.6. TennoBoii pacuer 05
JKOHOMAli3epa. 1 1
Tema 4.7. TensioBoii pacuer 1 0,5 1
BO3/1YX0NOAOTpeBaTeIsl.
HToro no 4 pazneny 8 3 7
[K-2 Paznen 5. Pe:kuMHO-HAJIA/10YHbIEe UCTIBITAHUSI M OCHOBBI TEXHMYECKOH IKCITyaTALMU KOTJIOB
WIK-2.1 Tema 5.1. Conep:xanue, Toopab . Jlexuus-o0bsacHeHHE
NIIK 2.2 1 1 popaboTKa JIEKIHii,
. MOAr0TOBKA U NpoBe/ieHue . c YaCTUYHBIM
- OCHOBHOH U
HIIK 2.3 HUCIBITAHUM. IIPUBJICYCHUEM
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IInannpyemsie Bunel yueonoi padoTsl
(KOHTpOJINpYyeMbIe) KonrakTHas pabora ® m HaumeHnoBanue Peanu3zanus HaumenoBaHn!
pe3yJbTaThl © - R HCI0JIb3YEeMbIX B paMKax pPa3paGoTaHHO
OCBOCHMS: & E g1 2 =58 AKTHBHBIX H IIpakTuyeckoit SJIEKTPOHHO]
HanmeHoBaHue pa3aesioB, TeM = 25|37 S Bug CPC
xox YK; OIIK; IIK E“ S = = F| eep R HHTEPAKTHBHBIX MOArOTOBKH Kypca
U HHIAMKATOPBI = g é ENE 5 E 8 06pa30BaTeJII>I]-g>IX (TpyA0eMKOCTH B (pr}loeMK(;:T]
JIOCTHKeHUS é S g ; § e e TeXHOJIOT Ui Jacax) yacax)
KOMIIeTeH Ui = = O 2
Tema 5.2. AHaau3 pe3yJbTaTOB JOTONHUTEIBHON (GOpMBI  TUCKYCCHH,
HCIBITAHUI U KOPPEKTHPOBKA moaaun | 1 1 JIUTEPATYPHI. Oecenbl.
TOILIMBA U BO3/1yXa B TOMNKY. 7.2.2¢.86...107
Hroro no 5 pasneny 2 2
Pa3gen 6. A3po-u ruipoAMHAMHIKA KOTJIOB
Tema 6.1. Onpenesnenue 3HaYeHUI ) 5 I[IpopaboTKa JIeKIHii, Jlexuus-o0bsACHEHHIE
TH/IPABJIMYECKUX CONPOTHUBJIEHMIA. OCHOBHOI H c YaCTHYHBIM
Tembl 6.2. IocTpoenue ii?gg:;;eimon E%I;iielqe}g;ﬁycmn’
HAMOPHBIX, MOIIHOCTHBIX u 6eceL.
XapaKTepUCTHK IHEPreTuYecKoii | 2 2 .11 100111
3pPeKTHBHOCTH TArOAYThEBOIO H 7.1.3¢.247...270
HACOCHOT0 000PY10BaHUS. 723 ¢ 102...130
JlaGoparopHas pagora 6.1 mo pasneay IToxroroska K Brmonsaenne
1IK-2 6. 71abopaToOpHBIM HU3MEpPEHUII.
IK-2.1 OrmnpeesieHre XapaKTEPUCTHK CYI0BOIO 6 2 pabotam. KosnekTuBHO-
UMK 2.2 JIYThEBOTO IIEHTPOOEKHOTO BEHTHUIITOPA 7.33 TpyIIOBOE
UK 2.3 511C-34 7.34 obcyxaeHne
JlaGopaTopHas padora 6.2 mo pa3mery pe3yIbTaToB
6. MIPOBEIECHHBIX
OmpeneneHne XapakTEpPUCTHK CYI0BOTO 5 2 OITIBITOB.
HEHTPOOEIKHO-BUXPEBOTO MTUTATEIHHOTO
Hacoca DIIMH-0,4/50
OdopmiteHne 0TIETOB 3armura OTYETOB
ITo pa3geny 6. Cnaua oT4eTOB. 4 TI0 pe3yIabTaTam 71a00paTOPHBIX
KonTtponbHslii ompoc. 1 11a60paTOPHBIX paboT, pabor.
IMOATOTOBKA K OIIPOCY.
Hroro no 6 pasneny 4 11 12
I1K-2 Pa3gen 7. OcHOBBI TEOPHH M pacyeTa eCTeCTBEHHOM 1 IPHHYIUTEILHOMH
HIIK-2.1

MUPKYJISAIUA B KOTJIAX.
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IInannpyemsie Bunel yueonoi padoTsl
(KOHTpOJINpYyeMbIe) KonrakTHas pabora ® m HaumeHnoBanue Peanu3zanus HaumenoBaHn!
pe3yabTaThI ® @ g HCIO0JIb3yeMbIX B paMKax pa3paboTaHHC
OCBOCHMS: & E g1 2 =58 AKTHBHBIX H IIpakTuyeckoit SJIEKTPOHHO]
HanmeHoBaHue pa3aesioB, TeM = 25|37 S Bug CPC
ko YK; OIIK; ITK E“ e 3 = 2| kop =50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
U HHAUKATOPBI =2 g é = § g 8 06pa3OBaTem,111;1x (TpyA0eMKOCTb B | (TPyA0€MKOCT!
JAOCTHREHUS = |S & g ; zZ< = TEXHOJIOTHii yacax) qacax)14
KOMIIETEeH Uit = = O &
HIIK 2.2 Tema 7.1. Pacuer ecTecTBEeHHOI 2 2 ITpopaboTKa neKIuii, Jlexnusa-o0bacHenue
HIIK 2.3 HUPKYJISIUM. OCHOBHOM U C YaCTHUYHBIM
JIOTIOJTHUTEIILHOM MIPUBJIEYEHUEM
JIATEPATYPBI ($hopMBI AHUCKyCCHH,
7.1.1¢ 112...129 Oecenbl
Tema 7.2. OmeHka HaJAeKHOCTH 1 1
€CTeCTBEHHOM INPKYJISIIUHU.
Tema 7.3. Pacuer 1 2
NPUHYAUTEIHHON THPKYJISIHH.
Tema 7.4. Pacuer | 2 2
THPABJIUYECKUX CONpPOTHBJIEHUI
IUPKYJSIIHOHHOT0 KOHTYpa.
HToro no 7 pasueny 6 ’
Paznen 8. Boaublii peskuM U BOJONOATOTOBKA KOTJIOB
Tema 8.1. Iloka3aTenn KadecTBa I[TpopaboTka neKImid, JEKIHS-00BbSICHEHUE
K-2 napa, OATaTeJbHOH W KOTJIOBOi | OCHOBHOH H C YaCTHYHBIM
WUIK-2.1 BO/BbI. 2 JIOTIOJTHUTENBHON MPHUBJIEYEHNEM
WTIK 2.2 JIUTEPATypPhI (hopMBI AUCKYCCHH,
WTIK 2.3 7.1.1¢.130...150 Oecenpl
Tema 8.2 MeToabl yMAAr4YeHUs: U
JAea’paluy MNUTATELHOH BOABI U 2 2
OYNCTKH mapa.
HToro no 8 pazneny 4 4
8 Pabota ¢ KOHCIIEKTOM

3auer

JIEKIHN U y4eOHBIM
MmartepuanoM. CocTasie-
HHE IJIaHa U TE3UCOB
OTBETA Ha
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IInannpyemsie Bunel yueonoi padoTsl
(KOHTpOJINpYyeMbIe) KonrakTHas pabora ® m HaumeHnoBanue Peanu3zanus HaumenoBaHn!
pe3yJbTaThl © - R HCI0JIb3YEeMbIX B paMKax pPa3paGoTaHHO
OCBOCHUS: & E 2|28 E g 3 AKTUBHBLIX U IIpakTH4yeckoi DJIeKTPOHHO]
HanmeHoBaHue pa3aesioB, TeM = =5 g7 S Bug CPC
ko YK; OIIK; ITK E“ e 3 = 2| kop =50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
U HHIAMKATOPBI = % é ENE § = 8 o0pa3oBaTeIbHBIX | (TPYZ10eMKOCTB B | (TPYAOEMKOCT!
JIOCTHKeHUS é S g ; § l§ e Te)mo.110rlzn7ll2 Jacax) qacax)14
KOMIIETEH M = = O &
TECOPETUYECKUEC
BOIIPOCHIL.
7.11; 712; 713
7.2.1; 7.22; 7.2.3
12.2
HUTOTI'O no nucumMniinHe 34 | 17 5 52
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6. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

6.1. [ns oumeHKH 3HAHWH, YMEHMH W HABBIKOB HCIOJB3YeTCS TEKYIIUH KOHTPOIb WU
IIPOMEXKYTOUYHAs aTTECTaLUs.

6.1.1. Texkymmii KOHTPOJb OCYIIECTBJIIETCS IO BCEM BHJAM Y4eOHOro Ipolecca:
TECTHUPOBAHUE 10 TEMaM JICKIIMOHHBIX 3aHSATHH, cllavya JOIMYCKa K BBITOJHEHHUIO Ja00OpaTOPHBIX
paboT, TEKYIIHA ONIPOC HA MPAKTUICCKHUX 3aHATUSIX U COJCPIKHT:

- Bompocel k mabopatopHbIM paboram (TpeicTaBieHbl B 1. 12.1 W MeTOIUYECKHX
yYKa3aHUAX K Ja00OpaTOpHBIM paboTam);

- Borpocs! o Temam Jiekiuii (TipecTaBieHsl B 1. 12.2);

[Tpumepnas Temaruka PI'P (0Opa3ubt npeacrasnens! B /7.1.1/):
- TEIUIOBOM pacyeT TOIUIMBHOIO MapOBOTO KOTJIA;

- TEIJIOBOW pacyeT TOIUIMBHOTI'O BOJAOTPEHHOI0 KOTJIA;
-TeIUIOBOI pacyeT YTHIM3alMOHHOTO TApOBOI0 KOTJIA;
-TETUIOBOI pacueT yTHIM3aOHHOTO BOJIOIPEHHOr0 KOTIa.

6.1.2 IIpomMexyTOUHast aTTECTAIUS COJICPIKHUT:
- TEOPETHUYUECKUE BOMIPOCHI K 3a4ECTY;
- OTYETHI 10 JTA0OPATOPHBIM padoTam;

- pacueTHo-Tpaduueckue padbotsl (PI'P).
Marepuansl, HEOOXOMUMBIC JUIS OIEHKH 3HAHHWA, YMCHHH W HaBBIKOB JUISI TEKyIIeH |
IPOMEKYTOUHOM aTTeCTalli HaXxosATCs Ha Kadeape.

6.2. Onucanue noka3sareseil  KpUTepPHeB KOHTPOJIS YCIIEBA€MOCTH, ONMCAHNE LIKAJ
OLICHNBAHUS.

JIJIs ONleHKW 3HAHWW, YMEHH, HAaBBIKOB U ()OPMUPOBAHUS KOMITCTECHITUH 110 JUCIUILTAHE
MOXET TPUMEHATHCS O0AJIbHO-PETHUHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taonuya 5 — bannvno-peiimunzoean cucmema OYeHUBAHUA

Ixana
3auer
OLICHUBAHUSA
21<R<=50 3auer
O<R<=20 Hesauer
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Tabnuya 6 —Kpumepuu oyenusanusa pesyibmama o0yueHus no OUCYUNIUHE U WKANA OYECHUBAHUA

KpuTtepuu oneHuBaHus pe3yibTaTOB 00yueHUs

OreHka Orenka OreHka OreHka
Ko n Kon u nanmenobanue «HEeY/A0BJIETBOPUTEIbLHOY «YAOBJIETBOPUTEIBHOY / «xopouioy / «OTIUYHOY /
HauMEHOBaHHe HHIUKATOPA N0CTHKCHUA / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO «3a4TEHO»
KOMNETEHIHH KOMIETEeHIUH 0-40 % 41-74% 75-89% 90-100%
OT Max PEUTUHIOBOU OT max PEUTHUHIOBOM OT Max PEUTUHIOBOU OT Max PEUTUHIOBOU
OLICHKH KOHTPOJISI OLICHKH KOHTPOJIS OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI
[K-2. UIIK-2.1. W3noxxenne yueOHOTO @dparMeHTapHbIE 3HaeT Marepual  Ha Hmeer riayOokue 3HAHMS
OcymectaiseT coop Marepuaia 6ecCUCTEMHOE, MOBEPXHOCTHBIEC 3HAHMS JOCTaTOYHO XOpOILEM | BCEro JIEKIIMOHHOTO
T'otos MaTepHanoB A pa3paboTKH HETOJIHOE, HE 3HAET OCHOBHBIX | JIEKIIMOHHOTO Kypca, ypoBHe. [IpencraBiser u | marepuana Cnocoben
Yy4acTBOBAaTh B JOKYMEHTAIMU U IUIAHUPYET TEpPMHHOB U onpeneneHuil. He | u3no)keHHe MoJy4yeHHBIX CrocoOeH pelarh 3aJaddl | CaMOCTOSTEIHHO thopmy-
pa3paboTke MIPOEKTHYIO JIESITEIbHOCTH B CIOCOOEH MPOBECTH 3HaHMH HETOJIHOE. 3HAeT TIPOCKTUPOBAHUS 1 | TMpoBaTh U (HOPMAIN30BATH
MPOEKTOB CY/IOB U COOTBETCTBHUH C BEIOPaHHOM (hopmanmzanuio 3anaq OCHOBHBIC TEPMHHBI 1 BEIOOpa OCHOBHOTO | 337]a4 TIPOCKTHPOBAHUSI U
CpeACTB METOIUKOHN NMPOEKTUPOBAHUS, | ONHMCAHMS M IPOEKTHPOBAHMS omnpeznenenust. Cnocobex KOTEJIBHOTO CO3JIaHUSI TIPOEKTOB KOTJIOB.
OKEaHOTEXHUKH, OCYIIECTBIISICT OOOCHOBaHHBIN | cynoBoro kotia. He mosker MPOBECTH (POPMATU3ALINIO obopynoBanus Ha ocHoBe | CrocoOeH pemath HX C
9HEPTreTUIECKUX BBIOODP NPOEKTHBIX PEIICHUH. MPOM3BECTH PacyeThl U BEIOOD 3a7ad ONUCAHUS, UCXOJHOW MH(POPMAINH, | TOMOIIBIO

YCTaHOBOK, CYJOBBIX
CHCTEM U YCTPOKCTB,
crcTeM O0BEKTOB
MOPCKOH
UH(PACTPYKTYpHI C
YYETOM TEXHHKO-
IKCILUTYaTallHOHHBIX,
9PrOHOMHYECKHUX,
TEXHOJIOTMYECKUX,
9KOHOMUYECKHX,
IKOJIOTHIECKHX
TpeOoBaHUit

NIIK-2.2.

AHanU3UpyeT UCXOHBIE
JTaHHBIE JJIS IPOCKTUPOBAHUSA
U TIPOEKTHBIE PEIICHUs IPU
pa3paboTKe CyJOB aHAJIOIOB,
HX OCHOBHBIX MEXaHH3MOB,
YCTPOWCTB M CUCTEM, a TAKXKe
TpeboBaHus, NpebsBIIsIEMbIC
K 0OBEKTY IPOSKTHPOBAHNSI.

NIIK-2.3.

PaspabatriBacT
TEXHUYECKYIO TOKYMEHTALHIO
B YaCTH BBITIOJTHEHUS
pacdeToB, 3CKM30B OOBEKTOB U
CXEM CHCTEM U YCTPOMCTB.

KOTCJIBHOI'O 060pyZ[OBaHI/I$[.

MPOCKTUPOBAHHKS U BHIOOPA
OCHOBHOT'O KOTEJIBHOTO
000pyoBaHUs HA OCHOBE
UCXOAHOW MH(OPMALIUH.
Cnoco0eH pemaTh 3a/1a4u C
MPUMEHEHHUEM CTAaHIaPTHBIX
AITOPUTMOB U
MPOrPaMMHOTO
obecrieyeHUSI.

CriocoGeH pemars 3axadu
c MTOMOIIBIO
CIEHaTU3UPOBAHHOTO
OpOrpPaMMHOTO
obecrieueHus.

CIEUATU3UPOBAHHOTO
IIPOTPaMMHOTO obecrie-
yeHus. MOXeT NpPOBOJIUTH
aHaau3 MOJTy4E€HHOTO
peuIeHusl.
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Ouenka Kpurepun oueHuBanus

Bricoxuuii OLICHKHU «OTJIMYHO» 3aCIIy’KUBAET CTYJAEHT, OCBOMBILHI 3HAHUS,
YPOBEHb «5» YMEHUsI, KOMIIETCHIIMHM B TEOPETHYECKUI MaTeprall €3 MpooOesos;
(OTIAM4YHO), BBITIOJTHUBIIHNA BCE 33JJaHUs, PEAYCMOTPEHHBIC y4eOHBIM TUIAHOM Ha
3a4eTr BBICOKOM Kau€CTBEHHOM YPOBHE; MPAKTUYECKHUE HABBIKU

poeCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.
Cpennuii ypoBeHb | OLICHKH «XOPOLIO» 3aCIIy’KUBAET CTYJIEHT, IPAKTUYECKU IIOJHOCTBIO

«4» OCBOUBIIHNI 3HAHUS, YMEHUS, KOMIIETCHIIUU U TCOPETUUECKUI
(xoporo) MaTepual, yaeOHbIe 33JJaHUs HE OICHCHBI MAaKCUMAIbHBIM YHCIIOM
3a4eT 0a/I0B, B OCHOBHOM C(HOPMHPOBAIT MTPAKTUIECCKHIE HABBIKU.
[ToporoBsrii OIICHKY «Y/J0BJIETBOPUTEIbHO)» 3aCTyKUBACT CTYACHT, YACTUYHO C
YPOBEHB «3%» poOeslaMy OCBOMBIIUI 3HAHKS, YMCHHS, KOMIICTCHITUN H
(YAOBIETBOPUTENH | TEOPETUUCCKUI MaTepuall, MHOTUE Y4eOHbIC 3a/1aHus THOO0 HE
HO) BBIIOJIHUJI, 1100 OHU OLIEHEHBI YHCIIOM 0aI0B OJIM3KUM K
3a4er MUHUMAITBHOMY, HEKOTOPBIC TPAKTUIESCKHE HABBIKU HE CPOPMHUPOBAHBI.

MuHUMaIBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAET CTY/IEHT, HE OCBOMBIIUI

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIIMU M TCOPETHUSCKUN MaTepua, ydcOHbIe
(HeyIOBIIETBOPH- | 3aJ[aHUs HE BBITIOJHUII, IPAKTUYECKHUE HABBIKU HE CHOPMHUPOBAHBI.
TEJIBLHO)
He3a4yeT

7. YYEBHO-METOAUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
7.1. YueOHasi iuTeparypa, neyaTHble u3ianus 0udanoreuHoro gonga

bubnuoreunslii poHI yKOMIUIEKTOBAH NeYaTHBIMU U3aHUAMU U3 pacueTa He MeHee 0,25
AK3EMIUIApa KaXI0TO U3 W3JIaHHH, YKa3aHHBIX HIDKE Ha KaXIO0T0 00YyJaroIlerocs: U3 4uciia JIuil,
OJIHOBPEMEHHO OCBAaMBAOIINX COOTBETCTBYIOUIYIO TUCHUIUIMHY (MOIYIIb).

7.1.1. XpsimuenkoB, A.C. CyznoBble BCrioMOraTefbHble U YTHIIN3alMOHHbIe KOoTibl / A.C.
XpsanueHkos. - JI. :  Cynoctpoenue, 1988.- 296 c.
7.1.2. Jlenucenko H.W. «CymoBbie KOTEIbHBIC YCTAaHOBKH: yueOHUK Ji1s By30B /H. .
Henucenxo, H.U. Kocteines - CI16, Dmmop 2005-285¢.

7.1.3. Apcensbes, ['.B. u np. TennoBoe 060pyioBaHKe U TEIIOBBIE CETH
/ T.B. ApcenneB u ap. - M. : Dueproaromusnar, 1988. - 400 c.

7.2. CnpaBo4yHO-0u0.1norpaduyeckas aureparypa
7.2.1 Aprémos, I'.A. CynoBble sHepreTuyeckue yctaHoBku / I'.A. Aptémos [u ap.] — JL.:
Cynoctpoenue,1987. — 480 c.

7.2.2. KonakoB, I'.A. CynoBble 3HEpreTMYeCKHe YCTAHOBKM M  TeXHUYECKas
skcruryaTtanus guota / I A. Konakos, b.B. Bacunbes. —M.: Tpancnopr, 1980. —423c.

7.2.3. Pyukun FO.H. CynoBble sHepreTHuecKue YCTAaHOBKH M UX JIEMEHTHI: YueOHoe
nocoowue /FO.H. Pyukun; HI'TY um. P.E. Anekceesa. - H. Horopoa, 2008. — 159c.

7.3. MeToanyeckue yKkazaHusi, pa3padoTaHHble MPenoaaBaTeIsiMu

B cnimcok «Meroanueckne yka3zaHUsl, pEKOMEHAAIMU U IPyTUe MaTEpPUAIIBI K 3aHATUAM
BKJIIOYAIOTCS METOJMYECKHE YyKa3aHWA M PEKOMEHIAlMU 10 TPOBEICHHIO JIa0OpaTOPHBIX M
NPAaKTUYECKUX YYEOHBIX 3aHATUH MO JAHHOM IUCHMIUIMHE, KOMIUIEKTHl WHIUBUAYAJIbHBIX U
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KOHTPOJIbHBIX 33/IaHHI:

7.3.1. A.C. XpsnuenkoB, C.H. 3enenoB, b.B. Kyszuemnos, I''I. Camoiinos. Hcnbeitanue
KOTJIOarperaTa: METOAWYECKHe pa3paboTku K JabopatopHoil pabore «TermorexHuyeckue
OalaHcoBbIE u a’POMHAMUYECKUE HCIIBITAaHUS CyJIOBOTO BCIIOMOTaTEJILHOTO
aBTOMaTH3UpoBaHHOTO KoTioarperara KBA 0,25/3-M» st ctyaenToB crnenmansHocTeid 180101
«Kopabnectpoenue n okeanorexuuka» 180103 «CynoBbie SJHEPreTUYECKHUE YCTAHOBKWY THEBHON
dbopmbl o0yuenust / HI'TVY; coct.: A.C. Xpsmuenkos, C.H. 3enenoB u ap. H.Hosropoxu, 2008. —
17c.

7.3.2. AT. Boesoaun, C.H. 3enenoB, C.H. Xpynkos, I'.11. CamoiinoB. OO6cnenoBanue
SHEPreTUYeCKUX YCTAaHOBOK METOJaMU Tra30Boro aHanuza: ydebHoe mocobue / HITY wum.
P.E.AnekceeBa - Huxuuii Hosropon, 2014. - 92 c.

7.3.3. ATI. Boesogun, C.H. 3eneHoB. OmnpeneneHne XapaKTEPUCTUK IIEHTPOOCIKHOTO
BenTwsitopa SIC-34: meroguueckne YyKa3aHHUS K BBIIOJHEHHUIO 1a00OpaTOpHOW paboOThl MO
muciuminie  «CynoBble IHEPreTMYeCKWe YCTAaHOBKH» ISl CTYJIEHTOB, OOyYarolmuxcs IO
cnenuanbHocTsaM 180100, 180101, 180103 ounoit ¢dopmer oOyuenus / HITY wum.
P.E.Anekceesa; coct.: C.H. 3enenos, A.I'. BoeBoauH. - Huwkuuii Hosropon, 2013. - 7 c.

7.3.4. AT. Boesomun, C.H. 3enenos, B.A. Kyreipkun. Omnpenenenne XapaKTepUCTUK
CYZIOBOTO IIEHTpOOESKHO-BUXpeBoro Hacoca OITHM-0,4/50: wmeromnveckue yKazaHusi K
BBITIOJTHEHHIO J1a00paToOpHOil paboThl 1o aucuuiuinHe «CyqoBbIe SHEPTETUICCKUE YCTAHOBKHY
JUIsL CTYIEHTOB, oOyuaromuxcs no crneuuanbHocTsM 180100, 180101, 180103 ounoit dopmsl
obyuenus / HI'TY wum. P.E.Anekceesa; coct.. C.H. 3encnoB, A.I'. BoeBomun. - Hwkauii
Hogsropon, 2013. - 8 c.

7.3.5. 3enenoB C.H., Cemamko I1.B. OcHOBBI BbIOOpa U IPOSKTHPOBAHUE PACTIONOKECHUS
000py/IOBaHUsI U MEXaHU3MOB CYJIOBBIX JHEPreTUYECKUX YCTaHOBOK: yueO. mocobue / C.H.
3enenoB, [1.B. Cemamko; Hwmxkeropon. roc. texH. yH-T uMm. P.E. AnekceeBa. — Hwuxuuii
Hogropona, 2020. — 112 c.

7.3.6. C.H. 3emenoB, A.I'. BoeBogun. Pacuer m BbIOOp 0OOpymoBanusi cuctemM CDVY:
METOJl. YKa3aHHUA K BBIIOJHEHHUIO KypCOBOTO MPOEKTa MO AUCHUIUIMHE «DHEpreTHYecKue
KOMILJIEKChl MOPCKOM TEXHUKW» ISl CTYJEHTOB, OOYYaIOIIUXCS MO HAIPaBICHUIO MOATOTOBKHU
OakanaBpoB 26.03.02 «KopabnecTpoeHue, OKEaHOTEXHHMKA W CHUCTEMOTEXHHMKa OOBEKTOB
MOPCKON MHPPacTpyKTypb» ouHOM popmbl oOyuenus / HI'TY um. P.E.Anekceesa; coct.: C.H.
3enenos, A.I'. BoesonuH. - Hwxkuuit Hosropong, 2015. -22 c.

8. HHOOPMALIMOHHOE OBECIHHEYEHUE JTUCHUIIJIMHBI

VYueOHBII mpolecc MO JUCHUIIMHE O0eCrledeH HEOOXOAUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PacHpOCTPaHIEMOTO MPOrpaMMHOrO OOecleueHusi, B TOM YHCIe
OTEUYECTBEHHOTO IPOU3BOJICTBA (COCTaB MO IUCHUIUIMHE ompeneneH B Hactosmend PIIJ u
MOJJIE)KUT OOHOBJICHUIO IPU HEOOXOAUMOCTH).

8.1 TIlepeueHb pecypcoB HH(POPMALUOHHO-TEIEKOMMYHUKANMOHHOW  CeTH
«MHTEepHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHHUILINHBI (MOLYJIs1)

Taobauya 7 - Pecypcel cucmemul hedepanbHvlx 00paz06ameibHblX NOPMALOE.

Ne HaumenoBanue 36C CcbLiKa, M0 KOTOPO# OCYIIeCTBJIsSIETCS
noctyn k 9bC
1 ®enepanbublii  moptan.  Poccuiickoe | http://www.edu.ru/
oOpasoBaHme.
2 EcrectBenHblii Hay4yHO-00pa3oBaTenbHblid | http://www.en.edu.ru/
MOPTAJL
3 HudopMaiimoHHO-KOMMYHUKAIIHOHHbIC http://www.ict.edu.ru/
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TEXHOJIOTHH B 00pa30BaHUH.

4 @enepanbHblii  00pa3oBaTEeNbHBIA  MOPTAIL. http://www.techno.edu.ru/
HmxeHepHoe oOpa3oBaHue.

Tabnuya 8 - llepeuenv 31eKmpoOHHBIX OUOIUOMEYHBIX CUCHIEM

Ne HaumenoBanue O5C Ccplika, 1o KOTOpPoii ocymecTBiasercs goctyn Kk 9BC
1 KoHCynbTaHT CTyIeHTa http://www.studentlibrary.ru/
2 Jlanb https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/
4 E-LIBRARY.ru http://elibrary.ru/defaultx.asp
5 Hayuno-texuuueckas oubimoreka | http://www.nntu.ru/ RUS/biblioteka/bibl. htm
HI'TY

6 VuuBepcurerckas  oubmmoteka | http://biblioclub.ru/index.php?page=main_ub

ONLINE HI'TY
7 DIeKTPOHHBII karayor | http://library.nntu.nnov.ru/

nepuoanyeckux m3ganui HI'TY
8 OBC «Web of Science» http://apps.webofknowledge.com/UA_GeneralSearch_input.d

0

9 Scopus http://www.scopus.com/

10 | Toctsl, HOpMaJIH, npaswia, | http://www.nntu.ru/RUS/biblioteka/resyrs/norma.htm
CTaHJapTel M 3aKOHOAATCIILCTBO
Poccun

11 PedeparuBHbIe )KypHAIIbI http://www.nntu.ru/RUS/biblioteka/resyrs/ref _gyrnal 14.htm

B Tabn. 9 ykazam mnepedeHb NPO(ECCHOHATBHBIX 0a3 MaHHBIX W WH(GOPMAIMOHHBIX
CIPABOYHBIX CHUCTEM, K KOTOPHIM oOecrieueH nocTyn (ydaleHHbIH aocTym). JlaHHbIH nepeyeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusmMu OI'OC BO.

Taonuua 9 - llepeuenv npocpammnozo obecnevenus

IIporpammHoe oGecnieyeHue, HCNOJIb3yeMOe B YHUBEPCUTETE HA I0TOBOPHOI IIporpammHoe obecnieyeHue
OCHOBe CcBO0OOIHOI0 PACIIPOCTPAHEHMS
1 2
Microsoft Windows XP, Prof, S/P3 (mognucka DreamSpark Premium, Open Office 4.1.1 (muueH3us
noroop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moxmucka MSDN 4689, mormcka Adobe Acrobat Reader
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14) (FreeWare)

Visual Studio 2008 (moamnucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (suniensust Ne 42470655)

Microsoft Office (umen3us Ne 43178972)

Windows XP mui. Ne 65609340

Office 2007 muw. Ne 43178971

Microsoft Windows XP Professional (siuriensus Ne 43178980)

MicrosoftOffice 2007 (nuuen3us Ne 44804588)

1C npeanpustue 8.1 (unersnonHoe coriamenue Ne800908353 ¢ 3A0
«1C»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (morosop Ne 31704840788 ot 20.03.17)

Koncynwsrantllmtoc (Jloroop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (JJorosop Ne100/860 ot 22.12.2016 )
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http://www.techno/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://elibrary.ru/defaultx.asp
http://www.nntu.ru/

Tabnuya 10 - Ilepeuenv coepemennvlx npogheccuoHanbHvlx 0a3 OAHHBIX U

uudmpmauuonnbtx CRPABOUHDBIX cCUCmem

HaumeHnoBanune npogeccHoHANBHOM 0a3bI JAHHBIX,

Joctyn k pecypcey (yAaJeHHBIH JOCTYI ¢

Ne . yKa3aHHeM CCHLIKH/I0CTYI U3
MH(OPMALIMOHHO-CIIPABOYHOM CHCTEMBbI .
JIOKAJIbHOM CeTH YHUBEPCHUTETA)
IIpaBuna xraccuuKaIid U MOCTPOUKH MOPCKHX CYIOB.
1 Y http://www.rs-class.org [IpaBuna

18-¢ uzmanue, 2020

2 cait Poccuiickoro Mopckoro Perucrpa cynoxoncrsa

http://www.rshead.spb.ru/ru/publicatio
ns/links.php

3 Poccuiickuit Peunoit Peructp

http://docs.cntd.ru/document/49901268
1 IIpaBmia

4 WNudopmanmonno-monckoas cuctema «Kopaben.py»

http.ru/://www.korabel catalogue

Cya0B «BuiMmeny

CalT KOHCTPYKTOPCKOTO OIOpO TO MPOEKTUPOBAHUIO

http://www.vympel.ru

Caiit xommaanu "Cu Tex" ("Sea Tech"

http://www.seatech.ru/rus/project/cargo
ships.htm

9. OBPA3OBATEJIBHBIE PECYPCBI AJI5S1 UTHBAJIMAOB U JIUL C OB3

B Tabn.11 yka3an mepedeHb OOpa3oOBaTENbHBIX PECYPCOB, HUMEHOIUX (HOPMBI,
aJlaliTUPOBaHHBIE K OIPAaHUYEHUSIM HX 370POBbs, a TAK)KE CBEICHHS O HAJIMYUH CIICIHATbHBIX
TCXHUYCCKHUX CpPCIACTB O6y‘-ICHI/I$I KOJUICKTUBHOI'O W HWHIAMWBUAYAJIBHOI'O I10JIb30BAHMHA. HpI/I
3alIOJTHEHUH TaOJIUIBI MOXET OBITh MCHOJBb30BaHa MH(OpMAaIus, pa3MelleHHas B IOJApa3Jelie

((I[OCTYHHBJI cpeaa» CleUAJIM3UPOBAHHOIO

pasnena cairta HITY «Csemenus 00

oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 11 - Obpazosamenvuwie pecypcol 04 uneaiudos u auy ¢ OB3

HHBAJINJIAMHU U JIMIIAMHU C OB3

Ilepeuenb 00pa3oBaTe/ILHBIX PeCypcoB,
Ne NPHUCNOCO0JEHHBIX IS HCTI0Ib30BAHUS

CaeieHHs 0 HAIMYHMH CIIENHATBHBIX
TeXHHYECKUX CPeJCTB 00yueHUsl
KOJIJIEKTMBHOTO0 M MHIMBHIYAJIbHOT O
NOJIb30BAHUS

1 OBC «KoHCYIBTaHT CTyACHTA» 03ByYKa KHHT U yBeJIHYEHHE mpudTa
crenranbHOe MOOMIIBHOE MPUIIOKEHHUE -
9BC «JIaHb» H © 1p
2 CHHTE3aTOp pedHr, KOTOPBIN BOCIIPOU3BOIHUT
TEKCThl KHUT ¥ MEHIO HaBUTallMU
3 9BC «tOpaiTy Bepcus 7Sl cI1a00BHSAIINX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXO/JINUMOE J1JIs
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

Taonuya 12 - Ocnawgennocmo ayoumopuii u HOMeu,eHUll 011 CAMOCHLOAMEIbHOU
padomuvl cmyoenmog no OUCYunIuHe

Ne HaumenoBanue OcHalIeHHOCTh Ay IMTOPHUI IlepeyeHb JMLEH3HOHHOTO MPOTPAMMHOIC
ayAuTOpuii U oMelIeHu i NOMEIeHUH U MOMeleHUH 115 o0ecneyeHus.
IJIS CAMOCTOATEILHOM CaMOCTOSITEJbLHOH PadoThI PexBM3UTHI NOATBEPKIAIOLIETO
padoThI JOKYMEHTAa
1 5325 1.Jocka memoBast 1. Windows XP, Prof, S/P3 (moamucka Dream

yueOHast ayAUTOPUS IS
MIPOBEJICHUS 3aHATUI
JIGKLIMOHHOI'O U
CEMHMHApPCKOro TUIA,
rPYIIOBBIX U
HWHJIMBUYaJIbHBIX KOHCY-
JIbTAlIMM, TEKYIIEro

2. PaGoyee MecTo mpenoaaBaTes
3. PaGouee mecto ctynenra - 70
qed1.

4. IIpoexTop, NepCOHATbHBIN
KOMITBIOTEP/HOYTOYK, 9KpaH

Spark Premium, norosop NeTr113003 ot
25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-6EP7-BQB4
ot 18.05.2020)
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KOHTPOJISI U TPOMEKYTOU-
HOH aTTecTann

5120, 5125
ayIUTOPUU JIJIsl IPOBEJIE-
HUs TA0OPATOPHBIX U
MIPaKTUYECKUX 3aHSATUH,
TPYIIOBBIX U UH/U-
BHIYaJIbHBIX
KOHCYJBTAINHA, TEKYIIEero
KOHTPOJIS X IPOMEXYTOY-
HOM aTTeCTallun

JlabopaTopHbie pabOThI U
MPAKTUYCCKUC 3aHITUS TPOBOIAT 2
npernogaBaTens u 1 1abopaHr.

1. Tocka memoBast — 1 miT.

2. KommbroTepHbIe CTONEI (pabouce
MecCTo cTy/ieHTa) Ha 12 u 24 gen.
COOTBETCTBEHHO;

3. Pabouee mecTo mpernoaBaTens —
2 mT.;

4. [I9BM: xommbrotep ACPIX64-
based 64; onepannonHas cucrema
Microsoft Windows 7 Home Basic;
Manunynsatop «mbiue» ELAN
PS/2 Port Smart Pad; mpoekTop
BenQ MS504; skpan 2000x3000 —
2 wT.

1. Windows XP, Prof, S/P3 (moamucka Dream
Spark Premium, norosop NeTr113003 ot
25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-6EP7-BQB4
ot 18.05.2020)

5107, 5313
yueOHBIC ayTUTOPUH JIJIS
MIPOBEIEHUS 3aHATUN
JIEKLIMOHHOTO,
ma00paTOPHOTO H
MIPaKTUYECKOI0 TUIIA,
TPYIIOBBIX U
WHJIMBUYaJIbHBIX KOH-
CyJlbTalui, TEKYIIETO
KOHTPOJISL U IPOMEKYTOU-
HOM aTTecTaluu

1. Jlocka meinoBas - 2 1IT;

2. Pabouee mecTo npenoaaparens 1
TIT.

3. PaGouee mecto crynenra - 50
Ye.

4. Okpan 2000x3000 — 2 mr.

5. IlepenocHoii
KOMITBIOTEP/HOYTOYK

6. Harypuele yuycOHBIE CTCHJBI
MapoBON TYpOUHBI, Fa30TyPOUHHBIX
neurareneid HK-4, AN-25.

7. I'a3oTypOuHHBIN ABUrarens TC-
12 @;

8. BeITshKHOM mKad

13. YueGHOC 00OpyHOBaHHE AJIS
mpoBeaeHUs padoT 1o
OTIpENIeIICHUIO CBOMCTB CYIOBBIX
TOIUTMB U MacelT (00BOJTHEHHOCTb,
TEIUIOTa CTOPAHMUSI, TEMITEpaTypa
BCIIBILIKH, BI3KOCTb)

1. Windows XP, Prof, S/P3 (noamucka Dream
Spark Premium, norosop NeTr113003 ot
25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-6EP7-BQB4
ot 18.05.2020)

2104
yueOHas ayAuTOpHs s
MPOBEJCHUS 3aHATUI
JIEKITHOHHOTO,
71a00paTOpPHOTO U
MIPaKTUIECKOTO THIIA,
TPYIIIIOBBIX U
WHIWBUIYaIbHBIX KOH-
CyIbTalUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXYTOY-
HOM aTTecTaluu

1. Jlocka menoBas - 1 mr;

2. PabGouee mecTo mpenoaaBatens —
1 .

3. Pabouee mecto cryaenra - 30
qel.

4. Okpan 2000x3000 — 1 mr.

5. IlepenocHoii
KOMIIBIOTEP/HOYTOYK

6. T'nmaBHBIM cyn0BOM [BUraTelNb
I'6UH 25/34 ¢ rtuaporopmMo3oM
Opyna;

7. BcnomoraTenbHbIN
kotenr KBA 0,25/3M;

8. duzenb-rerepatop DJIA] 5000;

apoBOH

9. Kommuexkc  H3MEpHUTEIHHOTO
obopynoBanus «Jluranraz JIAT
510»

1. Windows XP, Prof, S/P3 (moamucka Dream
Spark Premium, norosop NeTr113003 ot
25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-6EP7-BQB4
ot 18.05.2020)
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11. METOAUYECKHUE PEKOMEHJAIIUU OBYYAIOIIUMCS
1O OCBOEHMIO JNCHUIIJIMHBI

11.1. O0mue MeToaAMYECKHE PEKOMEHIAUUM I OOYyYAIOUIUXCH IO OCBOEHHIO
AUCIUILIMHBI, 00pa3oBaTeibHbIe TEXHOJOTHH

JlucumiinHa ~ peanu3yercss TOCPEACTBOM  TPOBEACHHS KOHTAaKTHOM  paboOThl €
oOy4aromuMucs (BKJIIOYasi MPOBEICHUE TEKYIIETO KOHTPOJS YCIEBAEMOCTH), CAMOCTOATEIHHON
paboThl 00YYAIOIINXCS M IPOMEKYTOYHOHN aTTeCTaIUH.

KonTaktHas paboTa MOXeET ObITh ayIUTOPHOI, BHEAYTUTOPHOM, a TaKKe MPOBOAUTHCS B
AIIEKTPOHHON HH(OpMaAIMOHHO-00pa3oBaTebHON cpene yHuBepcurera (mainee - OUMOC). B
cily4yae MPOBEICHMsI YaCTU KOHTAaKTHOW paboThl mo guciuiuimHe B OMOC (B COOTBETCTBUU C
pacnrcaHueM Y4eOHBIX 3aHSTHI), TPYIOEMKOCTh KOHTaKTHOW paboTel B DMOC skBUBaNICHTHA
ayIuTOpHOM paboTe.

Bce BompocChl, BO3HUKIIHE MPH CAMOCTOSTENILHON paboTe Haj JOMAIIHUM 3aJaHHEM,
noIpOoOHO Pa3dUPaIOTCs HAa MPAKTHUUYECKUX 3aHATUAX U JIeKIMsX. [IpoBOasSTCS MHAMBUAYAIbHbBIE
U TPYINIOBBIE KOHCYJIBTAIIUU C HUCIOJIH30BAHMEM, KaK OUYHBIX BCTPEY CO CTYJIEHTaMH, TaK U C
HCIIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHMA: eKTpoHHas noura, ZOOM.

NHunmupyeTrcsi aKTUBHOCTH CTYJIEHTOB, MOOLIPSETCS 3aJaHue JIFOOBIX BOIPOCOB IO
MaTepuany, MPaKTUKYeTCd WHIUBUIYalTbHBIH OTBET Ha BOMPOCHI CTYAEHTA, PEKOMEHIYIOTCS
METO/Ibl YCIEITHOTO CaMOCTOSITEJIbHOTO YCBOCHHS Marepuaia B 3aBUCHMOCTH OT YPOBHS €r0
0a30BOIi MOATOTOBKHU.

[IpenogaBanue  OUCHMIUIMHBI ~ BEACTCS C  NPUMEHEHHUEM  CJCAYIOIIUX  BHUIOB
00pa30BaTeNbHbBIX TEXHOJIOTHIA:

-0aNIbHO-PEUMUH208as1 MEXHOI02US OYEHUBAHUSL,

- YCMHBLU ONpOC;

- KOHmMpOoabHas paboma,

- mecm;

- 3auuma om4emos no 1a6opamopHbvIM pabomam.

[To mToram Tekyiel ycrneBaeMOCTH CTYIAEHTY MOXET OBbITh BBICTABIEHA OILIEHKA IO
MPOMEKYTOUHOM aTTeCTAIlMH B COOTBETCTBHH ¢ HAOpaHHBIMU 3a ceMecTp Oautamu. CTyaeHTam,
HaOpaBIINM B XO0JIe TEKYIIET0 KOHTPOJIS yCreBaeMocTd o auciuruimiae ot 41 go 50 6amioB u
BBITIOJIHMBIIIMM BCE O0s3aTelIbHBIC BHUBI 3aIUIAHUPOBAHHBIX YUEOHBIX 3aHSATHMN, MO PEIICHUIO
npenoAaBatenss 0e3 MPOXOXKICHHS MPOMEKYTOUHOM aTTeCTallid BBICTABISETCS OLIEHKA B
COOTBETCTBHUU CO IIKAJION OIICHKU PE3YJIbTATOB OCBOCHUS JUCIUTIIIUHBI.

CTyneHThl, BBINIOJIHUBIIKE Bce O00S3aTeNbHBIE BHJbI 3allJIAHUPOBAHHBIX YUEeOHBIX
3aHATHH, JOMYCKAIOTCSA K IPOMEXYTOYHOMN aTTeCTalnu (3a4eTy).

11.2. MeToauueckue YKazaHus 1J1sd 3aHATHH JJEeKIUOHHOI0 THIIA

JIeKUMOHHBI KypC MPEANoNaraeT CHCTEMAaTU3MPOBAHHOE H3JI0)KEHHE OCHOBHBIX
BOIPOCOB TEMAaTUYECKOro IJjaHa. B Xoae JIeKUMOHHBIX 3aHATUH pacKpbIBaloTCs Oa3oBbIE
BOIPOCHI B paMKaxX Ka)KJ0M TeMbl TUCIHUIUINHBI (Tabnuna 4). O003Ha4aroTCs KIIFOUEBbIE aCTIEKThI
TEM, a TaKXKe JIEJNAlOTCS aKIeHThl Ha Hamboyiee CIOXKHBIE U BaXKHbBIE IMOJOXKEHHUS H3y4yaeMOro
MaTepuaia. Marepuaibl JEKIUI ABISIOTCS ONOPHOM OCHOBOM JIJISl MOATOTOBKH O0y4aroumxes K
NPAaKTUYECKUM 3aHATHUAM /ab0paTOPHBIM paboTaM M BBIOJHEHUS 3alaHUN CaMOCTOSATEIbHOM
paboThl, a TakXKe K MEpPONPUATUSM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U TMPOMEKYTOUHOMN
aTTecTalllu N0 JUCIUILIMHE.

B Xxome nexkuMOHHBIX 3aHATUN PEKOMEHJYeTCS BECTH KOHCIIEKTHpPOBaHHE Y4eOHOTO
marepuana. B TeTpaaM Ui KOHCIEKTOB JIEKUMH JOJDKHBI OBITH IOJNS,, TA€ IO XOIy
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KOHCIIEKTUPOBAHUS JIETAIOTCS HEOOXOAMMBIE TOMETKA. B KOHCIEKTax peKOMEHIYeTCs
INPUMEHSTh COKpAILEHUsI CJIOB, YTO YCKOPSIET 3amuch. Bompochl, BOSHUKIINE B XOJ€ JEKIUH,
PEKOMEHIyeTCs JAeNIaTh Ha TOJSAX U MOCIIe OKOHYAHUS JICKIIMH O0OpaTHThCS 33 Pa3bsICHEHUSIMHU K
npenogaBarento. [locne OKOHYaHUMS JIEKIIMM PEKOMEHAYETCsl IMEepeuYuTarh 3alKcH, BHECTH
MONPAaBKU U JIONOJIHEHUS Ha Mojsix. KOHCHEKThl JIEKIUNA PEeKOMEHAYETCS MCIOJb30BaTh MpHU
MOJFOTOBKE K JIaOOpaTopHbIM paboTam (IPAKTHUECKUM 3aHATHUSM), SK3aMEHY, KOHTPOJIbHBIM
paboTam, MpHU BHINIOJHEHUU UHIMBUIYAIbHBIX 33JIaHUMN.

11.3. MeTtoanueckue yKa3aHMsi MO0 OCBOCHUI0 JUCHMILUIMHBI Ha J1a00pPaTOPHBIX
padorax

JUis TOATOTOBKM K J1a0OpaTOPHBIM 3aHATUSAM HEOOXOJUMO 3apaHee O3HAKOMHThCSA C
IepeYHEM BOIIPOCOB, KOTOpBbIE OYAYT paccMOTpeHBl B nabopaTopHoii pabore. HeoOxommumo
IPOYNUTATh COOTBETCTBYIOLIME pa3/eibl M3 KOHCIEKTa JIEKUMH M OCHOBHOM JMTEpaTypsl,
PEKOMEH/IOBAaHHOM TpENnoAaBarTesieM, BBIACIUTh OCHOBHBIE MOHATHS M mporecchl. CTyneHt
JIOJDKEH YeTKO 3HaTh XOJ IPEeACTOosIel 1abopaTopHON pabOThl, UMETh YETKOE IPEJCTaBICHUE
00 HCTIoNIb3yeMOM B paboTe MpruOOPHOM M U3MEPHUTEITHHOM 000pYIOBAaHUH M MPaBHIIaX PadOTHI C
HUM.

JIaGopatopHbie pabOTHI MO3BOJISIOT MPUOOPECTH CTYJACHTAM YMEHUS U HAaBBIKH PabOTaTh
Cc MexaHuueckuM obopyznoBanueM COVY, wu3MepuTenbHbBIMU HpUOOpaMM, OCYILECTBIISAThH
TEXHUYECKUN HKCIIEPUMEHT U IPOBOJIUTH MIEPBUYHBIC HAYYHbIE HCCIIe0BaHus. B mabopaTropHeie
paboThl BBEAEHBI 3JEMEHTHI, MOBBIIIAIOLINE HMHTEPEC CTYIACHTOB M HUX I103HABaTEIbHYIO
AKTUBHOCTb.

Ilocne BbINOJAHEHUS Kaxa0M J1abopaTOpHOM pPabOThl CTYIAEHT OQOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAIOTCS 1I€Jb, TEOPETHUYECKas YacTh IO JAHHOMY OIBITY, XOJ paboTHl ¢
KOHCTaTalMeld HaOMIoJeHnH, (aeTcs pPUCYHOK M ONMCAaHUE YCTAaHOBKM, TaOJUIa YHUCIEHHBIX
pe3ysibTaToB, BBIUMCIEHMS, TpaQuK, eciu TpeOyeT OIbIT), BHIIOJHEHUE 3aJaHU,
IPEJIOKEHHBIX B OIBITE U BBIBOJI, COTJIACYIOIIUICS C TEOPETUUECKOM YacThIO.

IIpu onennBaHuM J1a00PATOPHBIX PAadOT YUHTHIBAETCH Cleaylollee:

- Ka4eCTBO BBIMOJHEHHUS SKCIEPUMEHTAIbHO-IIPAKTUYECKOM YacTH paboThl U
CTETIeHb COOTBETCTBHS PE3YIHTATOB PA0OTHI 3aJaHHBIM TPEOOBAHMSIM;

- Ka4ecTBO O(OpMIIEHHsI OTUeTa Mo padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI IIPU 3aIIUTE PaOOTHI.

11.4. MeToauuecKkue YKazaHusg M0 OCBOCHHMI0O JUCHUILVIMHBI Ha 3aHATHUAX
NMPAaKTUYIE€CKOro TuIa

[IpakTrueckue 3aHATHA HampaBieHbl Ha (OPMHPOBAHHUE HABBHIKOB  PEIICHHS
MpaKTUYECKUX 3a/lay, MPUMEHsS TOJYYEHHbIE TEOPETUYECKHE 3HaHUS, a TaKXKe HaBBIKOB
CaMOCTOSITENIbHOM pabOThI 10 PYKOBOACTBOM ITpenojaBaTes.

Ha npaktruecknx 3aHATHUSIX TPOBOJIUTCS PEIICHHWE PACUETHBIX 3a/1ad U YIpPaKHEHUH B
nporuecce IpopabOTKU HauboJee CI0KHBIX B TEOPETUUECKOM IIJIaHE BOIPOCOB, U MPOBOJSATCS B
Tpex gopmax:

1. yCTHBIN ONPOC CTYAEHTOB MO0 KOHKPETHON TEMATHKE MPAKTUYECKOTO 3aHATHUS;

2. pelieHre U 0ObSICHEHHE TUIIOBBIX 33/1a4 110 TAHHOH TeMe;

3. camocTosATenbHas paboTa CTYICHTOB C UCITOJIb30BAaHUEM YUEOHBIX MMOCOOHH, JIEKITUN U
KOHCYJIbTAIINI MpernoaBaTess IPHU BHIMOJIHEHUH UMU KOHTPOJIbHBIX 3aJaHui.

11.5. MeToauyeckue yKazaHus 10 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs
CaMocTtosiTenpHass paboTa BKIIOYAeT MPOpadOTKY JIEKIIMOHHOTO MaTrepuala, U3y4eHHe

24



y4eOHOI JuTepaTypbl, MOUCK MHGpOpPMaLUU B ceTH VHTEpHET, MOATOTOBKY K JIAOOPaTOPHBIM
3aHATUAM, YK3aMEHY, BBITIOJIHEHUE IOMAIIHUX MPAKTUYECKUX 3a/laHuH.

CamocrosarenbHas pabora oOecrneyrBaeT MOATOTOBKY OOYYaroIIerocsi K ayJUTOPHBIM
3aHATHUAM U MEPOIPHUATUSAM TEKYLIEro KOHTPOJIS M MPOMEXYTOUHOM aTTeCTallMK M0 U3y4aeMoil
TUCUUTUTMHE. Pe3ynbTaThl 3TOH MOATOTOBKH MPOSBIAIOTCS B aKTUBHOCTH OOydaromierocs Ha
3aHATHUAX M B KAUECTBE BBIMOJIHEHHBIX OTUETOB I10 JIAOOPATOPHBIM PadOTaM M MPAKTHUECKUX
3aJaHui U IPYTUX POPM TEKYIIETO KOHTPOJIS.

Pacuetno-rpaduueckyro padory (PI'P) crymeHT BBIMOTHSET B OTIACIBHOM TETpPAJH,
UCIIOJIb3YSl COOTBETCTBYIOIIME METOAMUYECKUE YKA3aHUA. YCJIOBHS KaKJIOTO 3aJaHUsl JOJDKHBI
OBITH HaIHMCaHbl Y€TKO. B TekcTe HEOOXOAMMO MPHUBOIUTH KPATKUE MOSCHEHUS Mepel] KaxkIbIM
BbIUUCIIeHHEM. [Ipu BIMOIIHEHNH pacyeToB CHavaia MPUBOANUTCS OCHOBOMONAraromas ¢popmynia,
3aTeM BBINKCHIBAIOTCS BCE BEJIMYUHBI, BXOASIIUE B HEe, MOCIIe ATOr0 B (POPMYITy HOJCTABISIFOTCS
UQPBI U OTIPENIeNIEeTCS HICKOMasi BEJIMYKMHA C YKa3aHUEM €€ Pa3MEPHOCTH (B €IMHHIIAX CUCTEMBI
Cn).

[TonroToBky K 3adery HEOOXOAMMO HAayMHATH 3apaHee. CleayeT NpOaHAIU3HPOBATH
METOJMYECKHI MaTepuan y4yeOHHMKOB, Y4EeOHO-METOAMYECKHX IMOCOOUM, KOHCHEKTh JEKIIUM.
3HaTh OCHOBHBIC (HOPMYITHPOBKM TEPMHUHOB M 3aKOHOB W YMETh HX YETKO BOCIIPOU3BOIHTE.
OTBeThl HA YCTHBIE TEOPETUYECKHE BOMPOCHI K dK3aMeHy 00/lymMaTh 3apaHee U MOCTPOUTh HX B
YETKOM, KpaTKou (opme.

12. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISI OCBOEHUSA JUCIUIIJINHBI

12.1 TunoBble KOHTPOJIbHBIE 3aJaHUsI WJIH HHble MAaTepPHAJIbl, HEOOXOUMbIE JJIsI
OLlCHKM 3HAHWI, yYMeHMiH, HABbIKOB M (MJHM) ONBITA B XO0Je TEKYyIero KOHTPOJS
ycneBaeMoCTH

12.1.1 Tunoewie sonpocel Kk 1abopamopHvim pabomam

Bonpocwi k 3awyume nabopamopnoii pabomur Ne 3.1:

1. Kakoit a¢ ekt ucnonp3yercst Ipu aHaJIM3€ COCTaBa yXoJsAUIMX razoB B npubopax OPCA
u Jlutanrasz 5007

2. OnumuTe NopsAa0K AeWcTBUN pu aHanu3e razoB npudopamu OPCA u [lutanras.

3. KakoBa 11e/1b BBIITOJIHEHUS aHAJIN3a ra30B?

4. Jlate onpenenenue kod¢pduurenta n30biTKa BO3AyXa MNPy FOPEHUH U KAaK OH BIMSAET Ha
KII/] xotna.

5. B uem coctout cyniHocts onpeaenenus KI1J1 merogamu npsimoro u oOpatHoro 6anaHcoB?

6. Kakue ¢usmueckue mapaMeTpbl U C MOMOIIBIO KAaKUX HPUOOPOB ONPEAEISIOTCS IpH
BBITIOJITHEHUH Pa0OTHI?

7.Kakum o6pazom onpenenstoTcs noTepu dz, 4z, ds ?

Bonpocwi k 3auyume nabopamopnoii pabomur Ne 6.1:

1. Kakue ¢usmueckue mapamerpbl U € MOMOIIBIO KaKHX NMPUOOPOB OMpeAeNnstoTcs Mpu
BBITTOJIHEHUH PabOThI?

2. HarmopHasi XxapakTepHCTHKa BEHTHUIISATOPA.

3. MoIHOCTHas XapaKTepUCTUKa BEHTUIISATOPA.

4. Xapaxrepuctuka KII/[ BenTriaropa.

5. Kakum 06pa3zom onpeaessitoTcs 3Ha4YeHUsT BXOAHBIX THAPABIMYECKUX COMPOTHBIICHHUH?

6. Kak ocymecTBiasieTcs mepepacyeT IMoJadd, Hamopa W TMOTPeOIIeMOW MOIIHOCTH
HEHTPOOESKHOTO BEHTHIIATOPA IPU U3MEHEHHUHU YaCTOThI BpallleHUs poTopa’?
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Bonpocul k 3awyume nabopamoproti pabomwt Ne 6.2:

1. Kakue Qusuyeckue mapaMmerpbl ¥ C MOMOIIBI0 KaKUX MPUOOPOB OMPEACISIOTCS —IPHU
BBITIOJTHCHUH PaOOTHI?

2. HaropHas xapakTepHCcTHKa Hacoca.

3. MoImHOCTHas XapaKTepUCTHKA Hacoca.

4. Xapaxrepuctuka KII/ nacoca.

5. Kakum 006pa3om onpeaensroTes: 3SHa4eHUsI 1o1aq ?

6. Kak ocymiecTBisercss mepepacder IOJayd, Hamopa M TOTPeOIsSeMOi MOIIHOCTH
[IEHTPOOEIKHO-BUXPEBOr0 HAcOCa MPH M3MEHEHUH YacTOThI BPAIlCHHUs poTopa’?

12.1.2 Tunoewie sonpocwl (3a0anusn) 011 yCmMHO20 (RUCOMEHHO20) UIU IIEKMPOHHOU
dopme onpoca no pazoenam 1...8 oucuyunaunot.

[Tpu3Haku knaccu(UKaUU CyTOBBIX TOTUTMBHBIX KOTJIOB.

[Tpu3Haku knaccuUKaLUU yTUIN3AMOHHBIX KOTJIOB.

[TonsiTre KoTeN, KOTENIbHAs YCTAHOBKA, KOTJIOArperar.

OcCHOBHbBIE XapaKTEPUCTUKU APOBBIX U BOJOTPEHHBIX TOIIIMBHBIX KOTJIOB.

OcCHOBHbBIE XapaKTEPUCTUKU MAPOBBIX, BOJAOIPEHHBIX YTUIM3AIMOHHBIX KOTJIOB.

OO1u11e XxapaKTepUCTUKH YTII€BOAOPOAHBIX TOILIUB.

MeTtop! onpeiesieHns BA3KOCTH KUAKOTO TOIUIMBA IIPU Pa3IMYHbIX TEMIEpaTypax.
MeToabl peryaiupoBaHusi MOIHOCTH TOIUIMBHBIX KOTJIOB, paOOTAIONIUX Ha HKHUIKOM
TOILJIUBE.

9. Meroap! peryIMpoBaHusl MOIIHOCTH YTUJIM3aLIMOHHBIX KOTJIOB.

10. OcoOeHHOCTH TOIIMBHBIX CUCTEM JIJISl KOTJIOB, pabOTAIONMIUX Ha TSKEIIOM KHJIKOM
TOIIJIMBE.

11. TloBsimenue 3¢ppeKTUBHOCTH TOBEPXHOCTH HArPEBa YTHIN3AMOHHBIX KOTIOB 32 CYET
opebpeHnus Tpyo.

12. Pacder peakuuu rOpeHHst KHUIKOTO TOIUINBA B TOTIKE.

13. Ompenenenue KoaMyecTBa BO3AyXa, HEOOXOJUMOTI0 JUIsl CKUTaHHUs 1KI TOMJIMBA.

14. KoaddumnueHt n30bITKa BO3/1yXa, €r0 HA3HAYEHUE U OTIpe/IeTICHHE.

15. Ompenenenne 00eMOB IPOAYKTOB CIrOpaHUS MPH MOJHOM U HETIOJHOM CTOPAaHUH TOTIIMBA.
16. Tloctpoenue quarpaMMbl « JHTAIBIHA-TEMIIEPATYPay» ISk IPOJTYKTOB CrOPaHUSI.

17. Knaccudukanus TOMOYHBIX MIPOLECCOB M UX KPATKOE ONHCAHHE.

18. TemuoBast HANPSHKEHHOCTH TOTIOYHOTO 00OBEMA MPH CKUTAHUH YKUKOTO TOILIHBA, (PaKTOPHI
BIIMSIIOLINE HA €€ BEIINUUHY.

19. Twuns! GOpPCYHOK JUIs paCTIBIITMBAHUS KHUIKOTO TOIIMBA B CYJJOBBIX KOTJIaX.

20. A»spoauHamMuyeckas CTpyKTypa ¢akesa Ipu C)KUTaHUU JKUAKOTO TOIUIMBA, KAKUM 00pa3zoM
OHa o0OecrieYnBaeTcs.

21. YpaBHEHHE TEIIOBOro OajlaHCa TOIJIMBHOIO KOTJa B @OCOIIOTHOM U OTHOCUTEILHOM
BBIPQXEHUH €r0 YJICHOB.

22. TennoBsle NOTEpH, TEIIOBAs IOTEPS BCIEACTBUE TEINIOOOMEHA HAPY>KHBIX TOBEPXHOCTEH
KOTJIa C OKpYKaroLIeH CpesloH, €€ BEIIMUNHA U ONPEICIICHUE.

23. TemuoBble MOTEPHU C YXOIALUIMMHU U3 KOTJIa ra3aMy, €€ BeJIMUMHA U OTIpeJleIeHUE, CYITHOCTD
HU3KOTEMIIEPATYPHOI KOPPO3HH, €€ ONpeIeIeHHE.

24. Omnpenenenue KIIJ] TOmmBHOTO KOTJIA MIPU €T0 TEIMJIOTEXHUYECKUX UCIIBITAHUSX, €T0
3HAYEHUS.

25. KIIJ] yrunu3ainoHHOT0 KOTJIa, €r0 3HaYeHUe U ONpe/IeeHuE.

26. CyniHOCTh METOJMKH ONPEACTICHHS TETIOBONH MOIITHOCTH TOTIKH.

27. Koaddunuent Tennonepeaay KOHBEKTUBHBIX TOBEPXHOCTEH HarpeBa KoTia, ero
orpezesieHue.

NG~ WNE
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28. OmnpeneneHne TEMIEPATypPHOTO HAMOPA MPH pacdeTe TEII00OMEHA B KOHBEKTUBHBIX
MIOBEPXHOCTSIX Harpena.

29. BopaHBIN peXUM KOTIIOB.

30. EcrecTBeHHas ¥ MIPUHYAUTEIbHAS [IUPKYIISIIHSL.

31. Cucrema pacueTHBIX YpaBHEHHH MMPU KOHCTPYKTHBHOM U TIOBEPOYHOM TEIUIOBBIX pacueTax
KOHBEKTHBHBIX TTOBEPXHOCTEH HarpeBa KOTJIOB U TEIUIOOOMEHHBIX aIaparoB.

12.1.3 Tunoswte 3a0anun PI'P
1. TernoBol pacdeT TOIUIMBHOTIO MMAapOBOrO KOTJA MAapOIpPOU3BOAUTENBHOCTHIO 4...20 T/4 (C
naporneperpenaresieM 1 6e3, ¢ BO3AyXomnoorpeareiem u 0e3).
2. TennoBol pacyeT TOIJIMBHOIO BOAOIPEHHOr0 KOTJIAa TEIUIONPOU3BOAUTENBLHOCTHIO 2...10
MBT (¢ Bo3nyxormogorpeBatenem u 0e3).
3. TerioBo# pacueT yTUIM3AIMOHHOTO MAapOBOT0 KOTJAa MaponpousBoAuTesbHocThio 0,5...1,0
/4.
4. TemnoBoil pacyeT YTUIM3AIMOHHOIO BOAOTPEMHOr0 KOTJa TEIJIONPOU3BOIUTEILHOCTHIO
0,2...1,0 MBT.

12.2 TeopeTuyeckue BONMPOCHI, MPAKTHYECKHE 321a491 ¥ THIOBbIE IK3aMeHAIlHOHHbIE
(3aueTHbIE) OMJIEeTHI (TeCThl), HEOOXOAUMBbIE [JISi OLEHKH 3HAHUH, YMeHHMi, HABLIKOB M
(WiIn) onpITA AJI51 MPOMEKYTOYHOM ATTECTALMH 0 JUCUMILIHHE.

3aueT MPOBOAMUTCS B YCTHO-NIMCBMEHHOHM WM TECTOBOM (hopMe MO BCeEMy MaTepuaity
n3ydaemoro kypca «Cya0oBbIe KOTJIBI».

Ilepeuenv eonpocoé no pasdeny 1. «Bsedenue. Hasnauenue, xnaccuguxayus u
YCmpOUCmeo Komiosey

1.1. TonnuBHBIE U YTUIN3AUOHHBIE KOTJIBL.

1.2. TTapoBbie ¥ BOJOTPEHHBIC KOTJIBI.

1.3. Bogotpy0OHbIe U Ta30TpyOHBIE KOTIIBI.

1.4. TopenouHble yCTpOCTBA TOIUIMBHBIX KOTJIOB.

Ilepeuens éonpocoe no pazoeny 2. « Tonnugo u eco ceoticmeay

2.1.0cHOBHBIE BUIbI FA30BOT0, JKUAKOTO U TBEPIOTO TOIJIMBA.

2.2. Pabouas, cyxas ¥ roproyasi Macchl.

2.3. DieMeHTapHbII COCTaB TOILIMBA.

2.4. Teruiora cropaHus TOTUIMBA.

2.5. OCHOBHBIE TEXHUKO-IKCIUTyaTallHOHHBIE CBOMCTBA KHUIKUX KOTEIbHBIX TOIUIUB.

Ilepeuens 6onpocoeé no pazdeny 3. «Tennogou bananc MONIUSHLIX U YMUTUSAYUOHHBIX
KOMI08»

3.1. YpaBHeHME TEIIOBOTO OaaHca.

3.2. Onpenenenue K1/l MmeTonamu npsMoro u o0GpaTHOro 6aJaHCcoB.

3.3. OmpeneneHue MOTephb € yXOIANTIMH ra3aMHu.

3.4. OnpezneneHue NoTepb OT XMMUYECKOT'O HEJIOXKOTa.

3.5. Onpenenenne NOoTepb OT HAPYKHOTO OXJIAXKICHUSI.

3.6. Onpeznenenre 00bEMOB rOPEIOYHOTO BO3AYyXa U MPOTYKTOB CTOPAHMUS.

3.7. TlocTpoeHue pamarpaMMbl Ui TIPOJYKTOB CrOpPAaHWS TOIUTMBA <OHTAIBIHUS —
Temreparypa — KodQpQHUIHUEeHT U30bITKa BO3IYXa».

Ilepeuens éonpocos no pazoeny 4. « Ocnogvl npoeKmupo8anus KOmuoe»

4.1. KOHCTPYKTUBHBIN U MOBEPOYHBIN TEIJIOBOM pacyer.

4.2. KoMoHOBKa KOHCTPYKTHBHBIX 3JIEMEHTOB.

4.3. TennmoBoi pacuet Tonku (o Teme PT'P).

4.4. TerioBO# pacdeT MPUTOTIOYHOTO KOHBEKTUBHOTO Tydka (1mo teme PT'P).
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4.5. Tennoo pacyet napomneperpesaeins (o teme PI'P).

4.6. TerutoBoii pacuer skoHOMam3epa (o reme PI'P).

4.7. TennoBo# pacyer Bozayxononorpesarens (o teme PI'P).

Ilepeuenv 6onpocoeé no pazdeny 5 «PescumHo-HAIA00UHblE UCNBIMAHUA U OCHOBbI
MexXHu4ecKou SKCNIyamayuu KOmuoe»

5.1. llens u conepxanue peKUMHO-HAAAOYHBIX UCTIBITAHUM.

5.2. PexUMHO-HaJIQI0YHbIE U SKCILTyaTallMOHHBIE KapThl.

5.3. Meroasl ompeneseHnss OCHOBHBIX (PU3WYECKHX XapaKTEPUCTHUK U HCIOJIb3yeMOe
00opyI0BaHUeE.

5.4. PerynupoBaHue TEIIONPOU3BOAUTENEHOCTH.

5.5.TexHnueckuil HaA30p U OCBUJIETEIILCTBOBAHUE.

Ilepeuens éonpocos no pazoeiny 6 «Aspo- u cudpoOOUHAMUKA KOO8

6.1. Onpenenenne TUAPABIMYECKIX COMPOTHBICHUH BOAYITHOTO U Ta30BOI0 TPAKTOB.

6.2. XapakTepuCTUKH BEHTUISTOPOB U JIMOCOCOB M METO/bI MX PETYIUPOBAHUS.

6.3. Onpexnenenue rUPaBIMUECKUX COMPOTUBICHUI BOSHOTO, TAPOBOISHOTO U TTAPOBOTO
TPaKTOB.

6.4. XapakTepUCTHKH MUTATEIBHBIX HACOCOB U METOJIbI UX PETYIUPOBAHHUS.

Ilepeuenv eonpocoé no paszdeny 7 «OcHogbl meopuu u pacuema ecmecmeeHHOU U
NPUHYOUMENbHOU YUPKYTIAYUU 8 KOMAAXY

7.1. Pacuet ecTeCTBEHHOW HUPKYISIUU.

7.2. OueHka HaJC)KHOCTH €CTECTBEHHOU ITUPKYJISIUH.

7.3. Pacuet npuHyIUTENbHON [UPKYIISIIHH.

7.4. Pacuer ruipaBIMueCcKUX CONMPOTUBIECHUIN LIUPKYIALUOHHOTO KOHTYpa.

Ilepeuens éonpocos no pazoeny 8. « BooHuwiil pedicum u 6000n0020MOEKA KOMILO8»

8.1. Ilokasarenu KayecTBa mapa, MUTATEIbHON U KOTIOBOH BOIBI.

8.2. 3arpsi3HeHus U METOJIbl OUUCTKHU Mapa.

8.3. BoaHblil pexuM 1 IpoayBKa KOTJIOB, SKCILTyaTallHOHHBIE KaPThl BOJHO-XUMHUYECKOTO
pexKUMa.

8.4. MeTonbl yMATYeHHUS U JIeadpaluy TUTATEIbHONW BOJIBL.
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YTBEPXIAIO:

Hupexrtop nacrturyra UTC
Tymacos A.B.
“ ” 2021 r.

JIMceT akTyajam3anuu padoyeii mporpaMMbl JUCHMILIHMHbBI

Bb1. B.JIB.2.1 «CvaoBble KOTJLD»
HHIOCKC I10 y‘IC6HOMy rmaHy, HANUMCHOBAHHC

JUIsl IOATOTOBKH OakajaaBpOB

Hanpasnenue: 26.03.02 KopaOiecTpoeHHE, OKeaHOTEXHUKA U CUCTEMOTEXHUKA OOBEKTOB
MOPCKOI HHPPACTPYKTYpBI

HanpasneHHOCTB: «CyZnoBbl€ SHEPT€TUYECKUE YCTAHOBKU»

®opma 00yueHus o4yHas

['ox navana nogrotosku: 2021

Kype 4

Cemectp 7

a) B pabouyro nporpammy He BHOCsTCS u3MeHeHus. [Iporpamma akryanusuposana aist 20 T.
Havaja MoJrOTOBKH.

0) B paGouyro nporpamMmy BHOCATCSI CIIE€AYIOIINE U3MEHEHNUS (yKa3aTh Ha KaKoi roJ Hadana
MOATOTOBKH):

1) ;

3) e

Paspaborunk (u): BoeBonun Aupapeit ['enHagpeBud, K.T.H., JOLEHT « » 2021 r.
(®UO, yueHas cTeneHb, yueHOE 3BaHHE

Pabouast mporpamma nepecMoTpeHa u 000peHa Ha 3aceqanuu kadeapsr DY u T]I
mpoTokos Ne OT «__ » 202_r.

3aBenyromuii kageapoit C.H. XpyHkoB

JIMeT akTyanu3auum NpUHSAT HA XpaHeHHUe:

3aBenytomiuii Beiyckaromieit kadeapoit DYuT/l « » 20 r.

MeTtomudeckuii otaen YMY: « » 20
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PELHEH3USA
Ha padouyro nporpaMmy AucuUIIMHBI «Cy/10BbIe KOTJIbI»

OII BO no nanpasiaenuio 26.03.02 «KopabiecTpoeHune, OkeaHOTEXHUKA U
CHCTEMOTEXHHUKA 00beKTOB MOPCKOI HH(PPACTPYKTYPbI», HANPaBJIeHHOCTHh «Cy/10BbIe
JHepPreTHYecKne YCTAHOBKH

(kBanmuukanus BBIMYCKHUKA — 0aKajIaBp)

I'pamy3oBsiM EBrennem MuxaitinoBuueM, npodeccopom kadeapsr «KopabnecrpoeHue u
aBuanmonHass texHuka» HI'TY wum. P.E.AnekceeBa, N.T.H. (ajee MO TEKCTY PEIEH3EHT),
IpoBeJeHa peleH3us pabouell mporpammbl aucuuiuiMHbl «CynoBeie komiiby OII BO mo
HampaBieHuto 26.03.02 «KopabnectpoeHue, OKEaHOTEXHHMKAa M CHCTEMOTEXHHKA OOBEKTOB
MOpckol HMH(]pacTpyKTypbl» (KBanmudukanus BBHIIYCKHUKA - OakaiaBp), pa3padOTaHHOH B
OI'BOY BO «Huxkeropoackuid rocyJapCTBEHHbI TEXHUYECKUW YyHHBEpPCUTET uMeHu P.E.
AnekceeBay, Ha Kadeape « JHEPreTHICCKUE YCTAHOBKY ¥ TEIIJIOBBIC ABUTATEIINY (pa3paboTIHK —
BoeBoaun A.I'., f0O1IE€HT, K.T.H.).

PaccmoTpeB mpencTaBieHHbIE Ha PELEH3UI0O MaTepualibl, PELEH3EHT MpUIIe] K
CJIEIYIOLMM BBIBOJAM:

[Iporpamma coomeemcmesyem TtpeboBanmsim ®I'OC BO mno Hampasnenuro 26.03.02
«KopabnectpoeHnue, OKeaHOTEXHHKA U CHCTEMOTEXHUKA O0OBEKTOB MOPCKON MH(PPACTPYKTYpBI».
[Tporpamma codepoicum Bce OCHOBHBIE pa3felibl, coomeencmeyem TpeOOBaHUSIM K HOPMaTUBHO-
MeToAuYeckMM JokyMeHTaM. llpeacraBnennas B Ilporpamme axmyansnocms y4ieOHOU
quciumuinael B pamkax peanuzauuu OIIOII BO we nooneswcum commenuro — paucCUMIIIMHA
OTHOCHUTCSI K MEPEYHIO AMCLUUIUIMH MO0 BbIOOPY BapHaTUBHOW yacTH OJi0Ka y4yeOHOro IMKIa —
b1.B.JIB.2.1.

IIpencraBnennsie B Ilporpamme yenu TUCUUIUIMHBI coomeemcmeyiom TpeOOBaHUAM
®I'OC BO Hampanenus 26.03.02 «KopabnectpoeHne, OK€aHOTEXHHKAa M CHCTEMOTEXHUKA
00BEKTOB MOPCKOW UHPPACTPYKTYPBI».

B cootBerctBuu ¢ [Iporpammoii 3a qucrumuinHoil «CyioBble KOTIIBDY 3aKperjieHa OfHa
komnemenyusn (I1IK-2). ucuunnuza u npeacraBineHHas [Iporpamma cnocobmsl peanusosams €€
B O0OBSIBJIEHHBIX TPEOOBAHUSX.

Pezynomamur 00yuenua, npencrasineHssle B [Iporpamme B KaTeropusx 3HaTh, YMETH,
BIAQJIETh coomeemcmeyom crneuuduke M COAEpNKaHUI0 AUCHUIUIMHBL U JeMOoHCmpupyionm
603MOUCHOCHb TIOTYYEHUS 3asBJICHHBIX PE3YJIBTATOB.

OOmast Tpymno€MKocTh IUCHHILIHHB «CyIoBBIE KOTJIBD) COCTAaBIsET 3 3a4ETHBIX
enununbl (108 wacoB). Mudopmaruss 0 B3aMMOCBS3M M3Y4aeMBIX JAUCHUIUIMH M BOIpPOCAM
UCKJTIOYEHHs] TyOJIMpOBaHUs B COJIEP)KAHUU JUCHMIUIUH coomeemcmeyem JIeHCTBUTEIbHOCTH.
Juciummba «CynoBele KOTIbD» B3auMMocBs3aHa ¢ Apyrumu gucuuiumHamu OITOII BO n
VYuebHoro mmana mo HampaBieHuto 26.03.02 «KopabnectpoeHue, OKEaHOTEXHHUKA W
CHCTEMOTEXHHUKA 00BEKTOB MOPCKON HHPPACTPYKTYPHI».

[IpencraBnennass  [lporpamma  mpeamosiaraeT  MCHOJIb30BaHUE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTHM, MCHOJB3YEMbIX MPH pPEANM3alUU PA3JUYHbIX BHJOB y4eOHOU
paboTsl. DopMbl 00pa30BaTENbHBIX TEXHOIOTHI_coomeemcmayom crienn(puKe TuCIUTUIUHBL.
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Bunsl, comepxanue H  TPYAOEMKOCTH  CaMOCTOSITENIbHOW  pabOThl  CTYIEHTOB,
npezcrasieHHble B [Iporpamme, coomeemcemeyiom TpeGOBaHUAM K MOATOTOBKE BBITYCKHUKOB,
cogepxaumes Bo @I'OC BO nampasnenus 26.03.02 «KopabnectpoeHune, OK€aHOTEXHHKA H
CHUCTEMOTEXHHUKA 00BEKTOB MOPCKON MHPPACTPYKTYPhI».

[IpencraBnennsie u onucanuele B [Iporpamme hopMel mekyuyeri ONICHKH 3HAHUH (YCTHBIN
ornpoc B (GopMme 0OCYKIECHHs OTIENbHBIX BOINPOCOB, Y4acTHE€ B TECTHPOBaHUM, paboTa Hax
JIOMAIITHUM 33/IaHUEM U ayAUTOPHBIX 33/IaHUSX), coomeemcmayiom crennpuke UCHUILTUHBI 1
TpeOOBAHUAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOUHOIO KOHTPOJIS 3HAHUU CTYIECHTOB, IpeycMoTperHas [Iporpammon,
ocyuiecTBisiercss B (opMme 3au€ra, 4TO coomeemcmeyem CTaTyCcy JAUCLUIUIMHBI, Kak
JTUCITUTUIMHBI TI0 BBIOOpPY BapuaTHBHOW 4YacTH ydeOHoro mukia — bl ®T'OC BO HampaBieHus
26.03.02 «KopabnectpoeHre, OKEAaHOTEXHHWKA W CHCTEMOTEXHHMKAa OOBEKTOB MOPCKOMH
UHPPACTPYKTYPBI».

Hopmsbl onieHku 3HaHMi, npencTaBieHHble B [Iporpamme, coomeemcemesyiom cneunpuke
JUCLIUTUTMHBL U TPEOOBAHUSM K BBIITYCKHUKAM.

VuyebHO-MeTOIMUEeCKOe — oOecredeHue  AMCLUUIUIMHBL  MPEJICTAaBICHO:  OCHOBHOM
auteparypoii — 3 wucTrouyHMKA (0a30BbId y4eOHUWK), JOTOJTHUTENBHOW JHTEpaTypod — 6
HalMEHOBAaHUH, CIPaBOYHO-OMOIHOrpaduyeckoil 1 Hay4HOH JIuTepaTypoil — 3 UCTOYHUKOB CO
CCBUJIKOM Ha 3JEKTpOHHBIE pecypchbl, MHTepHeT-pecypchl — 4 UCTOYHUKA U coomeemcmeyem
tpeboBanusim OI'OC BO wnanpasnenuss 26.03.02 «KopabiectpoeHue, OKEaHOTEXHHUKA U
CUCTEMOTEXHHMKA 0OBEKTOB MOPCKON MHPPACTPYKTYPHI».

MarepuanbHO-TEXHHUUECKOE OOecleYeHne JUCLUIUIMHBI COOTBETCTBYET creuuduke
mucuuiuinabl - «CynoBble  KOTJIBD)Y M O0ECHEeUMBAeT  WCIOJIB30BAHHME  COBPEMEHHBIX
00pa30BaTeNbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOI0B O0YUEHHSI.

Metoauyeckiue peKOMEHJAUU CTyJeHTaM U [pernojaBaTeliiM II0 OpraHu3aluu
o0yuyeHMs JatoT MpeCTaBlIeHuE o cuenuduke o0ydeHus no qucuuiuinie « CyaoBble KOTIIbDY.

OBIIUE BbBIBO/bI

Ha ocHoBaHuu mnpoBEAEHHON pELEH3UH MOXKHO CJeJIaTh 3aKJIIOUEHUE, YTO XapakTep,
CTPYKTYpa U cozepkanue padoueit nmporpammsl aucuuiuinHbl «Cynosbsie koTiasy OIIOIT BO no
HarnpaBieHuto 26.03.02 «KopabnectpoeHne, OKEaHOTEXHMKAa M CHCTEMOTEXHHKAa OOBEKTOB
MOPCKOW MHQPACTPYKTYpbI», HaNpaBieHHOCTh «CyqOBbIE SHEPreTUYECKHE YCTaHOBKH»
(kBanM(UKAIHA BBRITYCKHUKA — OaKkanaBp), paspaboTannas BoeBoguaeiM A T, To1eHTOM, K.T.H.,
cootBercTBYyeT TpeboBanusiM ®I'OC BO, coBpeMeHHbIM TpeOOBAHUAM SKOHOMMKH, PpBHIHKA
TPyAa M TO3BOJIUT IpU €€ pealu3alluy YCIeUmHO obOecrneuuTbh (OPMHPOBAHUE 3asBICHHBIX
KOMITETECHIIM.

Peniensenr:
I'pamysos E.M., nmpodeccop, kadenpa «Kopabnectpoenue u aBuarrionHas texuuka» HI'TY
nm. P.E. Anekceesa, 1.T.H.

10.06. 2021 r.

(moxrvch)
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