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1 HEJIb 1 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Llenpto ocBoeHuss AUCHMIUIMHBL «OCHOBBI THIPABIUKUA W TEIUIOTEXHUKH» SBIISETCS
JOCTMDKEHUE 3HAaHUH B 00JacTH TUIPABIMYECKOIO MU TEMJIOTEXHUYECKOro 000pylOBaHHUS,
KOTOpbIE HEOOXOOUMBI OyayliemMy OakamaBpy JUIsi TOHHUMAaHUS OCHOB (DYHKIIMOHMPOBAHUS
IPOUCXOJAIINX IPOLIECCOB, 3KCIUTyaTallud T'MIPABIMYECKOro M TEIUIOBOrO 00O0pYAOBaHUS,
UHTCHCU(UKAIIMMY W ONTHUMHU3ALUM COBPEMEHHBIX JHEPrOTEXHOJIOTUYECKUX TIPOLIECCOB B
CEpBUCHOM JI€ATEIILHOCTH.

3a1aun OCBOCHUS AUCUUIUINHBL:

- 03HAKOMUTh C OCHOBaMH U COBPEMEHHBIMU JIOCTUKEHHUSAMHU B 00JIACTH T'HPABIMYECKOTO
U TEIUIOTEXHUYECKOro 000py10BaHuU,

- U3y4UTh OOIIME 3aKOHbI U YPAaBHEHMsI CTATUKU U AMHAMHUKH KUJKOCTEH, HAIIPSKEHUH U
CHJI, IEHCTBYIOIIUX B XXKUJAKOCTSX, C YYETOM HMX OCHOBHBIX (PM3UYECKUX CBOWCTB, YpaBHEHHIi
COXpPaHEHMsI MaccChl, KOJIMYECTBA ABMKEHHS M SHEPIuH, YCIOBUH MOJOOMS THAPABINYECKUX
IPOIIECCOB, XAPAKTEPUCTHK JIAMHHAPHOTO M TYpOyJIEHTHOTO JBMKCHUS M OCHOB NPUMEHEHUS
YUCICHHBIX METOAOB HpPU PELICHUH YPAaBHEHUHM THIAPOMEXaHUKU IS  OCYLIECTBICHHS
IIPOEKTHOM Y IPOU3BOJICTBEHHON JEATEIBHOCTH B CEPBUCE;

- TPUMEHATh OCHOBHbBIE IIOJIO)KEHUS CTATUKM U JUHAMHKH OSKUAKOCTH M Trasa,
COCTABIISIIONINE OCHOBY aHAlM3a M pacyeTa THAPABINYECKHX CHCTEM W HHXKEHEPHBIX CETeH M
COOpPY)KEHHUH, IPOU3BOJUTh HEOOXOJUMbIC TEIUIOTEXHUYECKHUE pacueTbl B IPOEKTHOW U
IIPOM3BOJICTBEHHO JIETETLHOCTH B CEPBHCE.

2 MECTO JUCIAIIVIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA

I[HCHHHHHH& «OcHOBBI TUAPABIMKHA W TCIUIOTCXHUKHW» OTHOCHUTCA K BJIOKy 1
«AucuurInHel (MOAYIN)» K 4acTH, (POPMUPYEMOH y4aCTHUKAMH 00pa30BaTEIbHBIX OTHOILCHUI
y4eOHOro IJiaHa.

Tabmuua 1 — AucuumuinHel, ydacTByoume B GOpMUPOBAaHUHM KOMIIETEHIH

Koa n HaumeHnoBanue JIMCUMIINHBI, YYACTBYIOIIME B (POPMUPOBAHUH
KOMIEeTeHIHH KOMIEeTeHIIHH
IIpodeccnonaibHbIE KOMIIETEHIIUH
ITKYB-3 Cnioco6eH k pa3pabotke | O6mas INEKTPOTEXHUKA U AIIEKTPOCHAOXKEHHE,
TEXHOJIOTHH TIPOIecca CepBUca BEPTUKAJIBHBIN TPAHCIIOPT

TexHoorus Mpon3BoACTBA U 000PYI0OBaHHUE CEpBUCA
TexHomorust pemMoHTa, OOCIEOBAaHWE ¢  HUCIBITAHUE
TOCTUHUYHO-TYPUCTCKMX KOMIUIEKCOB M  CIIOPTHUBHBIX
COOPYKEHHI

CrpourenbHble MaTEpUaIbI

MarepuaiioBeieHue

NnxeHepHble CUCTEMBI TOCTUHUYHO-TYPUCTCKUX
KOMILJIEKCOB, 31aHUI U COOPYKEHUHN

CucremMa  aBTOMAaTM3MpPOBAaHHOIO  IPOEKTUPOBAHUS B
cepBuce

TexHuueckas MEXaHHUKa

TexHonornyeckas mpakTHKa

IIpoekTHas mpakTHUKa




3 TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMSA INCIHUITVINHbI

Tabnuua 2 — KoMneTeHIMM ¥ MHAMKATOPBI UX JOCTUKEHUS

KoMnieTeHIIuM ¥ MHAUKATOPBI UX IOCTHKEHHUS

Kon n Kon u HaumeHoBanue B pesynbTare n3ydyeHus JUCUUILIMHBI
HAauMEHOBAaHME WHAMKATOpa TOCTHKEHUS o0yyaromuecs JOKHBI:
KOMIIETEHIIUH KOMIIETEHIIMH
Ipodeccnonanbubie komnerenuun (IIKYB)

I[IKYB-3 [IKYB-3.1 Beibupaer 3HaTh: IpaBuiia BEIOOpPA MaTepUAIbHBIX
Crnoco0eH k MarepuaibHbIE PECYPCHI, pecypcos, o0opynoBaHus JUTSL
pa3paboTke 000pyI0BaHUE IS OCYIIECTBJICHUS IIpOLECCca CEpBUCA
TEXHOJIOTHU OCYUIECTBJIEHUS IIpoliecca YMmeTrh:  BeIOMpaTh ~ MaTepuajbHbIC

nporecca cepBuca pecypchl, o0opyznoBaHue I E

cepBuca OCYLIECTBJIEHUsI ~ Ipollecca  CepBHCca

Bnaners: HaBbIKaMU BbIOOpa
MaTepualbHbIX pecypcos,
000opynoBaHUS i OCYIIECTBIICHUS
rpoliecca cepBuca
[IKYB-3.2 [Ipumensier MeTo1bl 3HaTh: METOJbl  pa3paboTKu U
pa3paboTKU U HCIIOIb30BAHUS HCIIOJIb30BaHUs TUIOBBIX

TUIIOBBIX TEXHOJIOTHYCCKUX
IIpoueccoB

TEXHOJIOTUYECKUX IIPOLIECCOB
YMeTh: MPUMEHSTh METO/BI pa3paboTKu
u MCIIOJIb30BaHUs THUITOBBIX
TEXHOJIOTHYECKUX MPOLECCOB
Bnaners: HaBblkaMu pa3pabOTKH U
MCIIOJIb30BaHUs THIOBBIX
TEXHOJIOTHYECKHUX IPOIIECCOB

[IKVYB-3.3 YuutsiBaet
TpeOOBaHUs TPOU3BOICTBEHHOM
JUCIUILTAHBL, IPaBHIIa TI0 OXpaHe
TpyJa U MoXKapHOU 6€30MacHOCTH
MIPU OCYIIECTBICHUHU
TEXHOJIOTUYECKOI0 MpolLecca

3HaTh: TpeOOBaHMs NPOU3BOACTBEHHOU
JTUCLUIUIMHBIL, TpaBUJIa Mo OXpaHe Tpya
U ToxapHOM  Oe3omacHOCTH — TpHU
OCYILECTBIICHUH TE€XHOJIOTHYECKOI0
nporecca

YMers: YUUTHIBATD TpeOoBaHuUs
IIPOU3BOJICTBEHHON JUCLUIUINHBL,
[IpaBWJIa M0 OXpaHe TpyJa U MOKApHOU
0e30macHOCTH  MpPU  OCYILECTBICHUH
TEXHOJIOTUYECKOT0 IpolLecca

Brnaners: HaBblkamMu ydeTa TpeOOBaHUI

HpOHSBO}ICTBeHHOﬁ JAUCHUIIIIMHBI,
IpaBUJI MO OXpaHe TpyJda M MOXKapHOU
0€30MacHOCTH MpU  OCYIIECTBICHUU

TCXHOJIOTHYCCKOTI'O Mpouecca




4 COAJEP KAHUME JUCHUIIJINHBI

4.1 TemaTH4eCKUH IJIAH QUCIUTLINHDI

Tabmuma 3 — Pacnipenencure GpoHaa BpeMEHU MO TeMaM TUCITUTUIHHEI

Bunbl yueOHOI HArpy3KH H MX
= TPYAOEMKOCTb, YaChl
s KounrakTHas pa6ora
i 2 ©
€| HaumenoBaHue MoayJist (pa3aesia, TeMbl 2
5 Ayas (pasaena, ) Bcero yacos = 2 = .
= JTUCIHUILINHBI = o = & 2
< &z = " RS
=1 5 g = =T
2 = R M .g =
=3 x
= =
1 |®usnyeckue cBOMCTBA KUIKOCTER U 11 9 2 7
ra3oB. OCHOBBI THJIPOCTATHKHU.
2 (OCHOBBI THIPOIUHAMUKHI 12 2 - 2 8
3 |(OCHOBBI TEOPHH THIPABIHYCCKUX 13 2 5 9
CONPOTHUBJICHUIA
4 JIBrokeHHE KHUJIKOCTH B TPYyOOIIPOBO/IAX.
Vcreuenne KUAKOCTH U3 OTBEPCTUM U 12 2 - 2 8
HACaJIKOB
5 |(OCHOBBI TEXHUYECKOH TEPMOJIMHAMUKH.
AHanmu3 TEpMOAUHAMUYECKHAX 12 2 - 2 8
ITPOLIECCOB.
6 [BTopoii 3aKOH TepMOJANHAMHKH.
PeanbHble Ta3el. TepmMoauHaMUYECKUE 12 2 - 2 8
LIAKJIBL.
7 (OCHOBBI TEOPHH TEIIOOOMEHA. 12 9 5 8
TenonpoBOTHOCTS.
8 KoHBEKTHBHBII TEMII000MEH 12 2 - 2 8
9 Termnooomen n3mydenueM. CIIOXKHBIN
reriooomeH. TernooOMeHHbIe 12 2 - 2 8
AnIaparsl.
HUTOI'O: 108 18 - 18 72

4.1.1 JlekuoHHbIE 3aHATHSHA

Ne i/

HanmenoBanue
TEMbI TUCHUIIJINHBI

Kparkoe cogepxanue

Ddu3nyeckue cBolcTBa
PKUJIKOCTEH U Ta30B.
(OCHOBBI THJIPOCTATHKM.

OcHoBHBIE (PHU3NYECKHE CBONCTBA JKUAKOCTEH M Ta30B.
Kosddunmentsl  TemmepaTypHOrOo  pacUIMpEHUs U
00BEMHOTO CXKaTHsl. 3aKOH BS3KOro TpeHus HprloToHa.
AHOManbpHBIE  KUAKOCTH.  KamumispHble — SBICHHS.
Hamnpsbxenus u cuibl, JEUCTBYIOIIME B JKUIKOCTSIX M
razax. JlaBmeHuwe, BUOBI W EIUHUIBI HU3MEPEHUSI.
I'mapocratuka. ['mapoctaTuueckoe  JaBJI€HHE,  €r0
cBOMcTBa. ['MIapocTaTMyecKkoe IaBJICHUE B MOKOSIIEMCH
raze. llentp naBnenus. J[aBiaeHue )KUAKOCTH HA IIOCKUE
W KPHUBOJIMHEHHBIC TOBEPXHOCTU. [ OpU3OHTAIbHAS U




BEpTUKAJIbHAS COCTABJISIONINE CUIIBI AaBieHus. [Ipubopsl
JUIsL U3MEpeHus AaBieHus. ['mapocTaTHyecKkue MalllvHBIL.
3akoH Apxumesna.

(OCHOBEI T'uaApOoAuHAMHUKHA

3amaum, OCHOBHEIC ITOHATUS i onpeeneHus
TUJPOIMHAMUKH. Tpaekropus, JIMHAS TOKa,
3JIEMEHTapHasi CTpyWka U €€ pacxon. ['mapaBamyeckue
3JIEMEHTHI MOTOKa. Pacxod u cpeaHsis CKOPOCTh MOTOKA.
VYcnoBue CrulomIHOCTH. 3aKOH COXpaHEHHUs KOJIMYecTBa
JIBHKEeHHUA. J[MHAMUKa BSI3KOM W HEBI3KOM KUJKOCTH.
YpaBHeHue bepHymwm sl UMACATbHOM  JKHUJIKOCTH.
[Ipumepsl  OPaKTHUUECKOTO MNPUMEHEHHS  ypaBHEHUH
ruapoauHaMuk. M3mepeHne pacxoga U CKOPOCTH.
PexxuMbl  OBMDKEHUS OKMIOKOCTEM ©W ra3oB. Ywucio
Peitnoneaca.

(OCHOBBI TEOPUU
CUAPABIMYECKUX
COITPOTUBIICHUI

OCHOBBI  TEOpUU TUAPABIMYECKUX  COMNPOTHUBIICHUI.
OO0mue ypaBHEHHUsI AJis OIIPEIeIeHHs] IOTEPU Haropa rnpu
paBHOMEpHOM  ABWXeHUU. (OCHOBHOE  ypaBHEHHUE
PaBHOMEpHOTO ABMXKeHUA. Pacuer morepp naBieHus Ha
TpeHHe MO JUIMHE B TPyOOMpoBOAax WpPH JBHKEHUU
XKUJKOCTEH U ra3oB. Teopus TypOyneHTHocTH [Ipanaris.
I'paduxk  Hukypanmze. Iloteps wHamopa B  TpyOax
HEKPYIJIOTO  Cce4eHMs.  MeCTHble  COIPOTHBIICHMUS.
Koaddunmentsl MecTHBIX cOnmpoTUBICHHA. Bo3MokHbBIE
CTIIOCOOBI CHIDKEHHSI ITOTEPh HAanopa B Tpyoax.

JIBMKEHHE KUIKOCTH B
TpyOONpOBOIAX.
cTeuenne )KUIKOCTH N3
OTBEPCTHI M HACAJIKOB

Haznauenne u  kmaccudukanuss  TpyOONpPOBOJIOB.
OcHoBHBIE (OpMYIBI JJIS  pacyeTa TPYyOOTPOBOIOB.
IIpoctbie n cnoxHble TpyObonpoBoasl. Pacuer mpocroro u
CJIIOHOTO TpyOorpoBoga. OcOOEHHOCTH pacdeTa MoTeph
JaBJI€HUS B TPYOOINpPOBOJAaX TMPH HEYCTaHOBUBIIEMCS
IBUKEHUH. [ uapaBnnyeckuil yaap B TpyoOax.

HcredeHne XUIKOCTH 4Yepe3 Majloe OTBEPCTHE B TOHKOM
cTeHke. McTeuenne ®UAKOCTU MPU MEPEMEHHOM Hamope.
Hcreuenne xuaxkoctw 1mox  ypoBeHb. lcreuenue
KHUJKOCTH U3 HACAJIKOB.

(OCHOBBI TEXHHYECKOU
TepMOJIMHAMUKH. AHAIN3
TEPMOIMHAMUYECKUX
[TPOIIECCOB.

Texnuueckass  TEepMOAMHAMHMKA W €€ METOJBIL
Tepmogunamuueckast cucrema. I[lapameTpsl COCTOSHHS.
YpaBHEHHE COCTOSIHUSA U TEPMOJUHAMUYECKUN IIPOLECC

[IepBbIil 3aKOH TepMOAVMHAMUKH. BHYTpeHHSs >Heprus.
Ternmora u pabora kak ¢OpMBI Teperaud >HEPTUu.

CymHocTh EPBOTo 3aKOHa TEPMOIMHAMHUKHU.
@opMynHpoBKa MEPBOr0  3aKOHA  TEPMOIAMHAMUKH.
AHaMTHYECKOE BBIPKECHHE MIepBOTO 3aKOHa

TEPMOAMHAMMKHN 3aKpBITBIX cUCTeM. P-V nmarpamma.
Tennoemkocts. MaccoBas, oO0beMHass UM MoJIIpHas
TEIIOEMKOCTH. TerIoeMKOCTh MpU MOCTOSHHOM 00beMe
W JaBJI€HMHM.  3aBUCUMOCTb  TEIJIOEMKOCTH  OT
Temneparypsl W JaBieHud. CpeaHsst M UCTUHHAs
TeroeMKocTH. Dopmynbl U TaOMUIBL IS ONpeAeTIeHUs
TEMJIOEMKOCTH. TeIIoeMKOCTh CMecH pabodymx —Tell.
OHTaNbBIHS.

OHTponus. AHamuM3 TEPMOJUHAMHYECKHX IIPOLIECCOB.
[TonsiTue SHTPOIUH. T-S JarpaMmma.




Tepmomunamuueckue  mporecchl.  OOmue  METOJbI
WCCIICTIOBAHMS MPOIIECCOB U3MEHEHUS COCTOSHUS Pab0oUnx
Ted. [Tonutponueie IIPOLIECCHI. OcHOBHbIE
XapaKTEePUCTUKU MOJIUTPOITHBIX IIPOLIECCOB.
N3obpaxkenne B koopamHatax P-V u T-S. OcHoBHBbIE
TEPMOJIMHAMHYECKHE TPOLIECCHI: N30XOPHBINA, N300apHBI,
M30TEPMHUUYECKUNA U afuabaTHBIM - 4YacTHBIE CIy4yau
nosmtpornHoro mporecca — 0,7 gac. Temmora u pabora.
[TapameTpsl cOCTOSIHUS.

TepMOaMHAMUYECKHI TpOLECC. YPABHEHUE COCTOSHUS
WJIeaIbHBIX Ia30B

BTopoi1 3akoH
TepPMOJIMHAMUKH.
IPeanbHBIC Ta3bl.
TepMoauHaMUYECKHE
[TAKJIBI.

Bropoii 3aKOH TEPMOAUHAMUKHU. OcHoBHBIE
(GOpMyIUpPOBKM  BTOPOIO  3aKOHAa  TEPMOJUHAMHKHU.
TepMoanHaMUYECKHE LUKIIBI TEIUIOBBIX MamuH. [Ipsmbie
n oOpatHeie 1WKIBL. Tepmomunamuueckue KIIJI wu
xonomuibHBIH KO3 dument. Hukn Kapno u anamms
CBOMCTB. VI3MeHeHHE DHHTPONMH B  HEOOPATHUMBIX
rporeccax.

Peanbuble ras3el. TepMoaumHaMuueckue MpoLECCHl B
pealbHBIX Tra3ax M Mapax. YPaBHEHUS COCTOSHUSA
peanbHoro rasa. Ilponeccsl mapoodpazoBanus B P-V u T-
S xoopmunarax. Boasnoit map. TepmoamHammueckue
TabnMuIBl BOABI W BoAsHOro mapa, P-V, T-S, H-S
JuarpaMMbl  BOASHOIO  mapa. BiaxHbli — BO3OyX.
OCHOBHBIE BEJIIMYMHBI, XapaKTEPU3YIOLIUE COCTOSHHUE
BJIAJKHOTO  BO3AyXa. PacyeT OCHOBHBIX MPOLECCOB
BJIAXHOTO BO31yXa TepMOIMHAMUYECKUE LUKIIBL. [{UKIIbI
TOPIITHEBBIX JIBUTATEJICH. Hukier MapOCUIOBBIX
yctaHoBOK. M3o0paxkenne wnukiaoB B P-V u  T-S
auarpaMmax. [{MKIbl XOJOAWIBHBIX MAIllMH, TEIMJIOBOM
Hacoc.KoMmmpeccopsl, nx Ha3HaYeHHE, KIacCU(UKAIuSI.

(OCHOBBI TEOPHUH
TEImI000MeHa.
TermmonpoBOAHOCTD.

[Ipenmer u 3amaya Teopun TemioodmeHa. TernmooOMmeH B
SHEPreTUKE U CTPOUTENbCTBE. BUIBI NepeHoca TEIIOThI:
TEIIONPOBOJAHOCTD, KOHBEKIIUS u U3ITyYEeHHeE.
TemnepatypHoe noze. 3akoH @ypee. TemonpoBOAHOCTS.
Koaddumnment ternonpoBognoctu. TemnonpoBogHOCTh
IpU  CTAalMOHApHOM  pexuMme.  TemnonpoBOAHOCTH
OJTHOCJIOMHOU Hu MHOT'OCJIONHOU TJIIOCKOM,
HWIMHAPUYECKON U cheprueckoi CTEHOK MPH IPAHUYHBIX
ycaoBusix 1 poma. KOHTakTHOE  CONPOTHUBIICHUE.
HuddepenunanbHoe  ypaBHEHHE  TEIUIONMPOBOIAHOCTH.
VYcioBUSA OMHO3HAYHOCTH.

KOHBEKTUBHBIH
TEIUI000OMEH

KoHBekTHBHBIN TemooOMeH B OJHO(MA3HBIX cpenax.
@daxTophl, BIUAIOININE HAa KOHBEKTHBHBIM TEMIOOOMEH.
3aKoH Herotona-Puxmana. Koapduuument
TernooTauu.OCHOBHBIE TOJOXKEHHUSI TEOPHUH MOJ00uS.
Kpurepunansusie yYpaBHEHUS KOHBEKTHBHOI'O
teruiooOMeHa. Pacué€rHble  (Qopmynbl  KOHBEKTUBHOTO
tersioooMeHa.  KOHBEKTMBHas — TeIUIOOTAAaya  MpHU
CBOOOJTHOM [IBIDKCHHMHM TeKydel cpenbl. KoHBeKTHBHas
TEIUIOOT/a4a IpPH BBIHYXICHHOM JBI)KEHUU TeKyuyel
cpeab! B TpyOax u kaHajsax. KoHBEKTHBHAs TemooTaaya




NP BBIHY)KJICHHOM BHEIIHEM OOTCKaHWU TeNl. AJITOPHTM
pacdera ko3¢ (HULMEeHTa TETUIOOTA4H 110 KPUTEPUATHHBIM

YpaBHEHUSIM
9 TermmooOmen  m3nyyenneM.  OOmme  THOHATHA U
orpezeNieHus; TEIIOBOM OanaHc Jy4HCTOro TEII000OMEeHa.
3akoHBl M3IIydeHUs abcomtoTHO dYepHoro Tema (AYT).
3akon Kupxroda. ITonstue ceporo tema. OcoGeHHOCTH
M3JIy4eHHusl ra3oB. Pacuer pe3ynbTu €ro JIy4ucTOro
TermooOmen Y1 pesy. pytott Y
. [IOTOKA TEIUIa MKy TeJIaMU. DKpaHbl
n3iydeHrueM. CIoKHbIN o
I Crnoxubiii TemmooOMmen. Teruonepenada yepes MmiIoCKylo,
’ WIMHIPUYECKYI0 U opeOpeHHyto creHku. Koadduuuent
TermiooOMeHHBIC H AP Y PEOPCHHYIO bun
LLI1ADATLL terionepenaun. I[lytu  uWHTEeHCHMpUKANUKU  Tpolecca
PathL. Teronepenaun. TernoBas uzonsanus. Beibop mMarepuana
TEIJIOBOUM U30JISALIMH.
TennooOmeHHBIE anmnaparsl. Ha3nauenue,
KJIacCUPUKALMs U CXEMbl TEIIOOOMEHHBIX aIllapaToB.
[TpunHIMn pacuera TemI000MEHHBIX aIapaToB.
4.1.2 IlpakTHYecKue 3aHATUS He mpexycmoTpensl Y11
4.1.3 JlabopaTopHbIe 3aHATHS
HaumenoBanue
Ne ni/m Kparkoe conepxxanue
TeMbl JUCHHILJIMHBI
1 Wzydenne npruOOpOB I N3MEPEHHS JaBICHUS.
I/I3MepeHHe THAPOCTATUYCCKOI'O NAaBJICHUA
DU3HYecKie CBONCTRA IIpuMeHeHre OCHOBHOIO ypaBHEHMSI THPOCTATUKH nA
v pelICHuA 3aaa4 110 ONPEACICHUIO AaBJICHHA B 3a/ITaHHON TOYKE
PKUIKOCTEN U Ta30B. OCHOBBI
1 NOCTPOCHUS IIIOP HU30BITOYHOIO TUAPOCTATUYCCKOIO
CUAPOCTATUKH. P —
PacueT BeJTMUMHBI CUJIBI JaBJICHUA XUIKOCTH HaA IIJIOCKUC U
KpPIBOJ'IHHeﬁHBIC IOBCPXHOCTHU
2 Nnmroctpanus ypasHenus bepnyiu I1se3omerpruyeckas
Y HaIropHast JINHUH.
(OCHOBBI TUIPOJIMHAMHUKHI
N3yuenune cTpyKTypbl MOTOKOB XKUAKOCTH. Omnipeienenue
pexuMa TEUEHHS PACUETHBIM METOJIOM
3 |OcHOBBI TEOpHH Onpenenenue NoTepp Haropa 1o JAJuHe
CUAPABINYECKUX OrnpezenieHne MECTHBIX IOTEPh HaIopa
CONPOTUBIICHUI
4 |/IBmkeHUE KUJTKOCTH B [M'uapaBnuyueckuii pacyeT MPOCTHIX TPYOOTPOBOIOB.
TpybonpoBozax. Mcredenne lMunpaBnuueckuii pacyeT CI0KHBIX TPYOOIIPOBOIOB
PKUJIKOCTH U3 OTBEPCTHH U
HacaJKoOB
5 |OCHOBBI TEXHUYECKON [TapameTpsl COCTOSIHUSL TEPMOJIMHAMUYECKOU CUCTEMBI.
TEPMOIMHAMMKHU. AHAJIN3 AHanu3 TepMOAMHAMUYECKUX MTPOLIECCOB UJI€ATBHBIX
TePMOAMHAMUYECKUX 2308
[IPOLIECCOB.
6 |[Bropoii 3akoH Pacuer TepmMoMHaMHUECKUX MPOIIECCOB PEATIbHBIX Ia30B

TepMOJIMHAMUKH. PeanbHbie
rasbl. TepMOAUHAMUYECKHE
LIMKJIBI.

C IOMOUIBIO IHarpaMm. BiaxHbli BO3AyX..
[Iuknbl TENIOBBIX ABUTATENeH. [[UKIbI XOIOIMIBHBIX
MamvH. TennoBoit Hacoc. TepMOAMHAMUYECKHE OCHOBBI

pabOoTHI MOPUTHEBBIX KOMITIPECCOPOB




(OCHOBBI TEOpPUU
TerI000MeHa.
T erIonpoBOIHOCTS.

TennonpoBoAHOCT IPHU CTALIMOHAPHOM PEKHUME.
TennonpoBoAHOCTb OAHOCIOWHONW U MHOTOCIIOMHOU
TJIOCKOH, IIMJIMHIPUIECKON B CheprIeCKOr CTEHOK MPHU
rpaHuYHbIX ycioBusx 1 poga. KonrakrtHoe
CONPOTHUBIICHNUE.

TennonpoBoAHOCTb OAHOCIOWHOW U MHOTOCIIOMHON
IJIOCKOH, IIMJIMHIPUIECKON B CheprIeCKOr CTEHOK MPHU
rpaHn4HbIX ycnoBusax 1 poga. KonrakrHoe
CONPOTHUBJICHHUE.

8 KoHBekTHBHBIN TEII000MEH B 0HO(]A3HBIX cpeaax
KoHBekTHBHAs TEIIOOTAaYa IPH CBOOOHOM JIBHYKCHUH
KoHBEKTHBHBIH TEMJI000MEH | TeKyuel cpebl. KoHBEKTHBHAs TEII00TAa4a [IPU
BBIHY)KJICHHOM JIBIDKCHUH TEKy4Yel cpelbl B TpyOax u
KaHajax.

9 [TemnooOMeH U3IlyuyeHUEM. Tennoo6men uznyduenueM. Temnonepenayua uepes
C0KHEIN TEII000MEH. MJIOCKYIO, IIMIMHAPUYECKYIO U OPEOPEHHYIO CTEHKH.
TennooOMeHHBIC anmapathl. | TermiooOMeHHBIC anmaparhl.

4.1. 4 CamocrosiTe;ibHAasi padoTa CTy/IeHTa
Ne ni/n HaumenoBaHmue Bux CPC
TeMbI JUCIUILIHHBI
1 O3HaKOMIJIEHHE C HOPMATHBHBIMU JOKYMEHTAMU;
DI3HYCCKIe CBOHCTRA paboTa ¢ KOHCIIEKTOM JICKIIUH;
. MOJITOTOBKA K TECTHPOBAHHIO,
PKHUIKOCTEH U Ta30B.
MOJITOTOBKA K YCTHOMY OTIPOCY,
OCHOBBI THAPOCTATHKH. MTOJITOTOBKA K JTAOOPATOPHOMY 3aHSATHIO;
MOITOTOBKA K TTPOMEXYTOYHOM aTTeCTalnn
2 O3HaKOMJICHHE C HOPMATUBHBIMH JOKYMEHTAMU;
paboTa ¢ KOHCIIEKTOM JICKITHH;
MOJITOTOBKA K TECTHPOBAHHUIO,
(OCHOBBI TUJIPOJIMHAMUKHU
MTOJITOTOBKA K YCTHOMY OTIPOCY,
MOJITOTOBKA K JJAOOPATOPHOMY 3aHSATHIO;
MOJITOTOBKA K MTPOMEXYTOYHOH aTTecTaluu
3 OCHOBBI TEOpUU O3HaKOMIICHHE ¢ HOPMATHBHBIMU JJOKYMEHTAMU;
TUIPaBINICCKUX pa60Ta C KOHCIICKTOM JICKIIUU,
COPOTHBIICHHIA MOJITOTOBKA K TECTUPOBAHHUIO,
MTOJITOTOBKA K YCTHOMY OTIPOCY,
MTOJITOTOBKA K JTAOOPATOPHOMY 3aHATHIO;
MOJITOTOBKA K MMPOMEXYTOYHOH aTTecTaluu
4 O3HaKOMJICHHE ¢ HOPMATUBHBIMH JOKYMEHTAMU;
J[BHOKEHUE XKUIKOCTH B paboTa ¢ KOHCTIEKTOM JICKITUN;
TpyOOIpoBOIaX. ITOArOTOBKA K TECTHPOBAHUIO,
lcTeueHne KUAKOCTH U3 | TOATOTOBKA K YCTHOMY OIPOCY,
OTBCpCTI/Iﬁ M HACaJKOB NOoATrOTOBKA K na6opaTopHOMy 3aHATHIO;
TMOATOTOBKA K IPOMEKYTOUYHOU aTTCCTAlUN
5 (OCHOBBI TEXHMUECKOU O3HaKOMJIEHHE C HOPMAaTUBHBIMHU JTOKYMEHTAMU;
TEPMOIUHAMHUKH. Axamms pa60Ta C KOHCIICKTOM JICKIIUH;
TepMOIlI/IHaMI/IquKI/IX IMOArOoTOBKa K TECTUPOBAHUIO,
MpoTeccoB. MTOJITOTOBKA K YCTHOMY OIIPOCY,
MOJITOTOBKA K JIAOOPATOPHOMY 3aHSATHIO;
MOJITOTOBKA K MTPOMEXYTOYHOM aTTecTaluu
6 BTopoli 3akoH O3HaKOMJIEHHE C HOPMaTUBHBIMU JOKYMEHTAMU;

TCPMOIVMHAMHNKHN.

paboTa ¢ KOHCIIEKTOM JICKITHH;




PeanbHbIE Ta3bI.
TepMoaMHAMHUYECKHE
LIUKJIBI.

MOATOTOBKA K TECTUPOBAHUIO,

MOATOTOBKA K YCTHOMY OIPOCY,
MOTOTOBKA K JIAOOPATOPHOMY 3aHSITHIO;
MOJITOTOBKA K MPOMEKYTOUHON aTTeCTaI[UI

(OCHOBBI TEOPUU

O3HaKOMJICHHE C HOPMAaTUBHBIMU JOKYMECHTAMU;
paboTa ¢ KOHCIIEKTOM JICKITHH;
MOJITOTOBKA K TECTUPOBAHUIO,

TeIIO0OMEHA.
MOATOTOBKA K YCTHOMY OIIPOCY,

T erI0npOBOIHOCTS. MOATOTOBKA K JIAOOPATOPHOMY 3aHSTHIO;
MOJTrOTOBKA K NPOMEKYTOUYHON aTTECTAIIUI
O3HaKOMJIEHUE C HOPMAaTHUBHBIMH JOKYMCHTAMU,
pa60Ta C KOHCIICKTOM JICKIIUU,

KOHBEKTUBHBIN MTOJITOTOBKA K TECTHPOBAHHIO,

TEeII000MEH MOJITOTOBKA K YCTHOMY OIIPOCY,

IIOATOTOBKA K na6opaTopHOMy 3aHSATHIO,
IIOATOTOBKA K HpOMe)I(YTOqHOﬁ aTTCCTallun

TerooOMeH U3TydeHHEM.
C0KHBIH TEMI000MEH.
TemnooOMeHHBIE
arrapaThl.

O3HaKOMJICHHE C HOPMATHBHBIMH JTOKYMCHTAMHU;
paboTa ¢ KOHCIIEKTOM JICKIIUH;

MOJITOTOBKA K TECTHPOBAHHIO,

MOATOTOBKA K YCTHOMY OTIPOCY,

MOATOTOBKA K JJA00pAaTOPHOMY 3aHATHIO;
IIOATrOTOBKA K HpOMC)KyTO‘IHOI\/'I arrecranmuu

4.1.1 UnTepakTUBHBbIE (POPMBI 3aHATHH

3aHATHS B UIHTEPaKTUBHON (OpMe HE TIPETYCMOTPEHBI YUEOHbBIM IIITAHOM




4.2 YyeOHO-MeTOIMYeCKOe H HH(POPMALIMOHHOE 00ecnedeHne TUCIIUTITHHBI

Jluteparypa

1. T'nyxos, B. C. OcHOBBI rujpaBnuku u TemioTexHuku: Pasnen 1. OCHOBBI rUAPABINKY :
yueOnoe mocodbue / B. C. I'myxoB, A. A. Hdukoii, U. B. Qukas. — ApmaBup : ApMaBUPCKUN
rOCyJapCTBEHHBIN menarornyeckuid ymmsepcurer, 2019. — 252 c. — 2227-8397. — URL:
http://www.iprbookshop.ru/82446.html (mata o6pamenus: 28.05.2021). — Pexxum mocryma: s
aBTOPU3. IIOJIb30BATENEH. — TEKCT: AIEKTPOHHBIN.

2. T'myxos, B. C. OCHOBBI THAPABIMKY U TEIUIOTEXHUKH: Paznen 2. OCHOBBI TETUIOTEXHUKH :
yuebnoe nocobue / B. C. I'myxoB, A. A. Jukoii, . B. [lukas. — ApmaBup : ApMaBupcKuii
rOCYJapCTBEHHBIN Tmemarorudeckuid ynusepcurter, 2019. — 293 c. — 2227-8397. — URL:
http://www.iprbookshop.ru/82447.html (nara obpamenus: 28.05.2021). — Pexxum gocrymna: ajst
aBTOPU3. NOJIb30BaTENEH. — TEKCT: AEKTPOHHBIN.

3. T'poxosckuii, /. B. OCHOBBI THAPaBIMKH U THAPONPHUBOX : yueObHOe mocodme / [I. B.
I'poxoBckuii. — Cankt-IlerepOypr : [Tomurexnuka, 2016. — 237 ¢. — 978-5-7325-1086-7. — URL:
http://www.iprbookshop.ru/58852.html (nata o6pamenus: 28.05.2021). — Pexxum mocryma: s
aBTOPH3. [10JIb30BaTENCH. — TEKCT: AIEKTPOHHBIH.

4. Tyces, B. II. OcHoBsl runpasnuku : yueoHoe mocodue / B. II. I'yce, XK. A. I'yceBa. —
Tomck : Tomckuii monurexHuueckud yHuBepcuter, 2012. — 222 c. — 978-5-98298-982-6. —
URL: http://www.iprbookshop.ru/55200.html (mara oOpamenus: 28.05.2021). — Pexum
JIOCTYIA: JIIsl aBTOPU3. MoJIb3oBaTesel. — TeKcT: 3JeKTPOHHBIH.

5. MWnbuna, T. H. OCHOBBI THIPABIUKY U TEIUIOTEXHUKH : yueObHoe mocodue / T. H. Unbuna,
A. C. Cemunenko. — benropoag : benropoiackuii rocyaapCTBEHHBIH TEXHOJIOTHYECKUM
yauBepcurer uMm. B.I. Ilyxoea, DBC ACB, 2015. — 170 c. — 2227-8397. — URL:
http://www.iprbookshop.ru/70253.html (mara obpamenus: 28.05.2021). — Pexxum goctyma: st
aBTOPU3. NIOJIb30BATENEH. — TEKCT: AIEKTPOHHBIN.

6. Jlaxmaxos, B. C. OCHOBBI TEIUIOTEXHUKH U THApABIMKU : ydeOHoe mocodme / B. C.
Jlaxmakos, B. A. Koporunckuii. — MuHnck : PecmyOnukanckuii HHCTUTYT TTPO(ECCHOHATEHOTO
obpazoBanus  (PUIIO), 2015. - 220 c¢. - 978-985-503-477-4. — URL:
http://www.iprbookshop.ru/67700.html (mata obpamenus: 28.05.2021). — Pexxum mocryma: s
aBTOPU3. NIOJIb30BATENEH. — TEKCT: JIEKTPOHHBIN.

7. Canyxus, A. A. OCHOBBI TUIPABIMKH : yyeOHOE mocolue ¢ 3a1a4yaMi U IpUMepaMu HX
pemwenus / A. A. Camyxun, B. A. Kypoukmna. — M. : MOCKOBCKUI TOCYAapCTBEHHBIN
cTpoutenbHbli yHuBepcurer, ObC ACB, 2014. — 112 c. — 978-5-7264-0915-3. — URL:
http://www.iprbookshop.ru/30350.html (nara obpamenus: 28.05.2021). — Pexxum nocryma: s
aBTOPU3. NOJIb30BATENEH. — TEKCT: IIEKTPOHHBIN.

8. Cemenos lO. I1I. Ternotexnuka [DnexkTpoHHsli pecypc]: yueOnuk / O. I1. Cemenos, A.
b. JleBun - 2 u3a. - MockBa : HMH®OPA-M, 2015. - 400 c.. - (Beiciiee obOpa3oBaHue:
bakanaBpuar) (ITepernér 7BL1) ISBN 978-5-16-010104-0 - URL:
http://znanium.com/catalog/product/470503 (mata obpamenus: 28.05.2021). — Pexxum mocryma:
JUIsS aBTOPH3. MOJIb30BaTeNe. — TeKCT : AIeKTPOHHBIH.

9. Ile#imak A. A. I'mapaBiuka W THAPOMHEBMONPUBOJ. OCHOBBI MEXaHUKH JKUIKOCTH U
rasza : yueOHuk / A. A. llleiinak. — 6-e u3., ucnp. u gom. — Mocksa : UHOPA-M, 2019. — 272 c.
— (Beicmiee obpasoBanue: bakamaspuar). - URL: http://znanium.com/catalog/product/1000106
(mara obOpamenus: 28.05.2021). — Pexxum nmoctyna: Juis aBTOpH3. MoOJb3oBaTeneld. — Tekcr :
AJIEKTPOHHBIN.

10. SnoBckwmii A. A. TeopeTnueckue OCHOBBI TEIUIOTEXHHUKH : yueOHOe mocobue / SIHOBCKHA
A. A - Mockga : CrTAY - "Arpye", 2017. - 104 c- URL:
http://znanium.com/catalog/product/975962 (nata ob6pamenus: 28.05.2021). — Pexxum nmocryna:
JUISl aBTOPH3. MOJIb30BaTeNel. — TeKCT : 3JIeKTPOHHBIM.

4.2.1  CospemenHnsle nmpodeccuonansublie 6a3bl naHHbIX (CI1BM) 1 nndopmaoHHbIe
crpaBounbie cuctemsl (M1C)
Crynenram obecriednBaeTcsi JOCTyNl K 0a3aM JaHHBIX M OHOIMOTEYHBIM (oHAAM



yauBepcureta. CI'Y obecrieunBaeT onepaTtuBHBI 00OMeH MH(popManueil ¢ 0TeYeCTBEHHBIMU U
3apyOC)KHBIMH BYy3aMHU M OpraHU3aIUsIMH C COOJIOJIEHHEeM TpeOOBaHMN 3aKOHOIATEIHCTBA
Poccwuiickoit @eaepanuu 00 UHTEIEKTYAIBHONH COOCTBEHHOCTH M MEXIYHAPOIHBIX TOTOBOPOB
Poccuiickoit denepannn B 00JaCTH HMHTEIUICKTYAIBHOW COOCTBEHHOCTH, a TakKXe JOCTYII
o0yyaromuxcst K ”H(HOPMAIIMOHHBIM CITPABOYHBIM U TIOUCKOBBIM CHCTEMaM

4,22 HopmaTuBHBIE TOKYMEHTHI

4.2.3  VHTepHeT-pecypchl U APYTUe IEKTPOHHBIE HH(POPMALMOHHbBIE HCTOYHUKH

1. DOmnekrponHass OuOmmoreka COYHMHCKOTO TOCYAapCTBEHHOIO YHHBepcuTeTra : 0asa
nanubiX. — Couwn, [2017- ]. — URL: http://lib.sutr.ru/ (gara oopamenus: 28.05.2021). — Tekcer :
3JIEKTPOHHBIMN.

2. ScienceDirect: momHOTekcTOoBas 0aza naHHBIX / u3matenbetBo Elsevier. — URL:

https://www.sciencedirect.com/ (mara obparenus: 28.05.2021). — Pexxum gocTyma: s aBTOPHU3.
II0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

3. SpringerNature : mosHoTeKcToBas 60aza nanHbix / Springer Nature Switzerland AG. Part
of Springer Nature. — URL: https://link.springer.com/ (nara ooparenus: 28.05.2021). — Pexxum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNel. — TeKCT : 3EKTPOHHBIH.

4. TPRbooks : snekrponHo-6ubimnoteunas cucrema / Ob6C IPRbooks ; OO0 «Aii ITu Op
Menuay, 371€eKTPOHHOE NEPHOANYECKOe u3anue «www.iprbookshop.ru». — Caparos, [2010-]. —
URL: http://www.iprbookshop.ru/ (mata oOpamenus: 28.05.2021). — Pexum pocryma: s
aBTOPHU3. NIOJIb30BATENEU. — TEKCT : AJIEKTPOHHBIN.

5. Znanium.com: 53JeKTpOHHO-OuOmmoreynas cucrema / OBbC Znanium.com, OOO
«Hayuno-uznarensckuit nenrp Mudpa-M». —Mocksa, [2011-]. — URL: http://znanium.com/
(mata oOpamenus: 28.05.2021). — PexxuMm gocTyma: sl aBTOPHU3. Mojb3oBareseid. — TekcT :
3JIEKTPOHHBIMN.

6. Hammonamenas snexktponHass OubOnuorexka (HOB) : ®demepanmpHas rocynmapcTBeHHas
uHdopmanonnas cucrema / MunucrepctBo Kymbryper P®D. — Mocksa, [2004-]. — Pexum
noctyma: https://rusneb.ru (mara obpamenus: 28.05.2021). — Pexxum gocTyma: Ui aBTOPH3.
nosb30BaTeen. — TeKCT : 2IIEKTPOHHBIM.

7. Polpred.com O630p CMMU: snextpoHHO-OMOMMOTEYHast cucrema / I'. Baunanze, OOO
«[TOJITPE CripaBounuku». — Mocksa, [1997-]. — URL https://polpred.com/ (1ata obpamieHus:
28.05.2021). — PexxuM A0CTyMa: U aBTOPH3. MMOJIb30BaTeNCH. — TEKCT : AJIeKTPOHHBIN.

8. Koncynprantllntoc : cnpaBouno-npaBoBas cucreMa / Komnanus «Koncynbrantllnrocy.
— Mocksa, [1997-]. — Pexxum nocryma: nokanbHas cetb CI'Y. — TeKCT : 3IeKTpOHHBIH.

9. KubepJlennnka: HayuyHas O3JeKTpOHHas Oubimoreka oTkpbiToro pgocryma / OOO
«Uteoc». — DnektpoH. maH. — Mocksa, [2014-]. — URL: https://cyberleninka.ru/ (mata
obparmenus: 28.05.2021). — TeKcT : 31eKTPOHHBIA.

10. eLIBRARY.RU: mnayuynas omektpoHHass Oubmmorexka / Kowmmanus «Hayunas
snekTponHast 6ubmmoreka» (eLIBRARY.RU). — Mocksa, [2000-]. — URL: https://elibrary.ru/
(mata oOpamenus: 28.05.2021). — PexxuMm gocTyma: sl aBTOPH3. MOjb3oBateneil. — TekCT :
JJIEKTPOHHBIN.

4.3 Tekymasi ¥ IPOMeKYTOYHAS ATTECTALMH MO JUCHHUILIMHE

I[J'IH OLICHKHU C(I)OpMHpOBaHHOCTI/I KOMHCTCHL[I/Iﬁ pa3pa6aTLIBa}0Tc;1 OIICHOYHBIC CPCACTBA
IO JUCIHMITIINHE.

dDopMa U COHACPIKaHHC TeI(y'H_ICﬁ n HpOMeX(YTOHHOﬁ arreCTalluu 10 JHUCHUIIIINHC
PacCKpEIBaCTCA B CbOHJIe OICHOYHBIX CPEACTB, KOTOpBIfI ABJIICTCA OTACIbHBIM JOKYMCHTOM.

OHCHO‘IHBIC CpCACTBA MO0 JUCHUIINIMHEC COACPIKAT:

- MaTepHraIbl 11 TCKYHIETO KOHTPOJIA OLICHKHU 3HAHUM 110 JUCHHUITIIINHE,

- MaTCpHrabl JJIs1 MPOMEKYTOYHOI'0O KOHTPOJISA OLICHKHU 3HAHUM 110 JUCHHUITIIINHEC.



IIpuMepHBIE BONIPOCHI JUIs IOATOTOBKH K IIPOMEKYTOUHOM aTTECTALUU:

1. ®usnyeckue cBorcTBa KUAKOCTEH. OCHOBHBIE MOHSATUS TUAPOCTATUKH.

2. l'uppocratuueckoe napneHue. [lepBoe cBONCTBO r’UAPOCTATUYECKOTO JABICHHUSL.

BTopoe cBOMCTBO TMAPOCTATUYECKOTO IABICHUA.

3. 3akoH Ilackasns, ruapaBIryecKre MALLIMHBI HA €T0 OCHOBE.

4. AGCOIOTHOE U MAHOMETPUUECKOE AABJICHUS.

5./laBneHue  KHMOKOCTM HAa  IUIOCKUE, KPUBOJMHEHHBIE  IOBEPXHOCTU.  OIIOPHI
TUIPOCTATUYECKUX JABJIEHUN, TIEUCTBYIOIIMX HA CTEHKHU COCY/IOB.

6. OCHOBHBIE IOHATHUS THIPOJIUHAMUKU. [ MIpaBIuYeCKrEe 31€MEHTHI TOTOKA.

7. YpaBHEHUE CIUIOIIHOCTH (HEPa3pbIBHOCTH).

8. YpaBHenue bepHyu 115 TOTOKA KUAKOCTH.

9. IlpakTHueckue NpUIOKEHUs ypaBHeHUs bepHysun.

10. I[Torepu Hanopa npu IBUKEHUU KUJIKOCTH.

11. OcHOBHOE ypaBHEHHE PaBHOMEPHOTO JBUKEHMUSI )KUJKOCTHU B TPyOOIpOBO/IE.

12. Onsit Pelinonbaca. JIBa OCHOBHBIX peKUMa JIBUKEHUS JKUIKOCTH.

13. Pacnipenenenre CKOpOCTH IIOTOKAa [0 CEYEHMIO TPYOOIIpoBOJAa MpHU JIAMUHAPHOM
JBUKEHUH KUJKOCTH.

14. Pacnpenenenrue CKOPOCTH IO CEYEHUIO TPYOOIpoBOoJa NpU TYypOYJIIEHTHOM JBUKEHUU
JKUJKOCTH.

15. Onpenenenue K03PPUIUCHTOB TPSHUS TIPH IBUKCHUH KUIKOCTH.

16. Mectnsbie notepu. ®opmyna bopaa.

17. Obue moTepu MpH HAIOPHOM TEUEHHH >KUIKOCTH B TPYOOINpOBOJAE. DKBUBAICHTHAS
JUTMHA.

18. I'mapaBinyeckue pacyeTsl CUCTEM TpyOonpoBoaoB. OmpenenaeHue NoTepb HAopa yepes
COIMPOTHBIIEHUE yyacTKa TpyOOIpoBoa.

19. Omnpenenenue pacxola 1O BeJIMYMHE Hamopa Ha Y4acTKe TpyOorpoBosa.
[TpoBOAMMOCTB U APYrHe PpacXoJHbIE XapaKTEPUCTUKU TPYOOIIPOBOJIOB.

20. T'mppaBnuueckuii  pacdeT IOCIEA0BATENbHOIO, MapayIeIbHOIO COEAUHEHUS TpY-
OOIPOBOIOB.

21. Pacuer TpyOOnpOBOOB ITPH paBHOMEPHOI pazade BOJBI.

22. I'mapasnndeckuil yaap. @opmyna XKykosckoro. ['uapaBnudeckuil yaap B TEXHUKE.

23. VcreueHne XKUIKOCTEN Yepe3 He3aTOIUICHHbIE U 3aTOIUIEHHbBIE OTBEPCTHUS.

24. VcteueHue )KUAKOCTEN Yepe3 HACaaKu.

25.TepmoiuHaMH4YecKasi CUCTEMA U TEPMOJIMHAMUYECKHI TPOIIeCC.

26. OCHOBHBIE ITapaMETPhI COCTOSHUA. Y PaBHEHHS COCTOSHUS UACAIBHBIX Ta30B.

27. Cmecu paboumx Ttei. CrocoObl 3aqaHHs COCTaBa CMECH, COOTHOINCHHUS MEXITY
MacCOBBIMU M OOBEMHBIMH JIOJISIMH.

28. PaBHOBecHOE M HEpaBHOBECHOE cOCTOsiHME. Teruiora U pabota kKak (opMbl mepeaavu
DHEPIHUH.

29. PaBHOBecHBIE U HepaBHOBECHbIE Mpolecchl. OOpaTuMble U HEOOpaTHUMbIE MPOLIECCHI.
KpyroBble mporeccs! (IIUKIIbI).

30. TemmoemkocTh. TemmoeMKOCTh MPU TOCTOSHHBIX 00BEME M JaBJIEHWU. 3aBUCHUMOCTH
TEIJIOEMKOCTH OT TEMIIEPATYyphl U 1aBJIECHUS.

31. IlepBeIii 3ak0H TepMoaUHAMHUKHU. CyITHOCTH IEPBOrO 3aKOHA TEPMOINHAMHUKH.

32. Omnpenenenue pabOThI U TEIIOTHI Yepe3 TEPMOJMHAMUYECKHUE TTapaMeTPhl COCTOSHUS.
Buytpennsis sneprus. Dutanenus. P,V- nuarpamma.

33. AHanu3 TepMOAMHAMHUYECKUX IporeccoB. OOIIMe METOabl MCCIIEAOBAaHMS MPOLIECCOB
M3MEHEHHUS COCTOSTHUS paboyuX Tel.

34. IlonutponHsle npoueccsl. OCHOBHBIE XapAaKTEPUCTHKH IOJIUTPONHBIX IPOLIECCOB.
N3o0paxenue B koopaunarax P-V u T-S.



35. OcHOBHBIE TEPMOAMHAMUYECKHE MPOLIECCHI: N30XOPHBIH, N300apHbIi, H30TEPMUYECKHIA
U anrabaTHBINA — YaCTHBIE CIy4au MOJUTPOITHOTO MpolLecca.

36. TepmoguHaAMHUYECKHE MTPOIIECCH B PeaIbHBIX ra3ax U napax. CBOWCTBa peabHBIX ra30B.
37. Ilpoueccol mapoobpazoBanus B P-V, T-S u |-S gmarpammax. BonmsHol map — kak
pabouee Teno. [lonsarue o6 ypaBHeHusix Ban-nep-Baansca n Bykanosuua — HoBukosa.

38. TepmoauHaMuyecKue mapaMeTpsl BOJbI U BoJssHOTO 1apa B P-V, T-S u I-S nuarpammax.
39. Pacuer TepMOIMHAMUYECKUX MPOIIECCOB BOJISTHOTO Mapa ¢ moMomisko 1-S nuarpamMmel.
40. Bropoii 3akoH TepMoarHaMUKU. CYIIIHOCTh BTOPOTO 3aKOHA TEPMOJUHAMUKH.

41. Ipsamoit u oOpatHbIid 0OpaTuMble HUKIBI KapHO. DHTpOnHs — Kak (pyHKIMS COCTOSHUSI.
T-S nuarpamma.

42. TepMOAMHAMHUYECKUN aHAIW3 TEIUIOBBIX ABUrareneil. [IpuHuun aeicTBus MOPIIHEBBIX
JBC. 1U3o6paxxenue nukioB B P-V u T-S nuarpammax. Tepmudeckue kma nukios JIBC.

43. [ukisl ra30TypOMHHBIX YCTAaHOBOK C M300apHBIM M M30XOPHBIM TIOJBOJIOM TETLIOTHI
(mukn  bpaiitona u T'emppu). MN3obpaxenne mmkiaoB B P-V u T-S amarpammax.
Tepmuueckue ki nukiios ['TY.

44. TennompoBOAHOCT, — Kak BuA TemnoooMmena. 3akoH Dypee. Kosddunment
TEIJIONPOBOJHOCTH. MeXaHU3M Mepefadn TeIUIOThl B MEeTallIaxX, IUAJIEKTPUKAX, KUTKOCTIX
U Tra3ax.

45. TernonpoBOAHOCTh MPU CTAIMOHAPHOM pekuMe. TertonpoBOJHOCTh OAHOCIONHON U
MHOT'OCJIOIHOM IJIOCKON U HMJIMHAPUYECKON CTEHOK. .

46. KouektuBHBIH TemooOMeH. OCHOBHbIE TOHATUS W omnpeneneHus. llonstae o
IIOrPAHUYHOM cio€. YpaBHeHue HeroToHa —Puxmana

47. Koodduuuent Ttermoornauu. OcHOBBI Teopuu moaoOus. OCHOBHBIE ONpEIACTICHHS
yCIOBUS OJI00US PU3HUECKUX SBICHUH.

48. Kpurepun mnonodus. Dusnueckuili CMBICI OCHOBHBIX KpUTEPHUEB I0OJ00US.
Onpenenstomue kpurepuu. Teopemsl nogo6us. KpurepuasiabHble ypaBHEHHUS.

49. Tennmootaaya npyu cBOOOJHOM JABUKEHUU TeruioHocuTensl. KpurepuanbHble ypaBHEHUS.
50 TemmooOMeH MpH BBIHY)XJICHHOM JBI)KEHUHM TEIUIOHOCUTENEH: TeIIooOMeH Mpu
JBUKEHUHM TEMJIOHOCUTENS BJOJb IUIOCKOM TIIOBEPXHOCTH; TEIUIOOOMEH NpU TEYEHUU
KHUJIKOCTH B TpyOax; TeIUI000OMEH MpH MOMEPEYHOM OMBIBAaHUM OMHOYHON KPYTJIOi TpyOBI
U IpU MONEPEYHOM OMBIBAHUU IYYKOB TPYO, KOPUIOPHO M IIAXMATHO PACIHOJIOKEHHBIX.
KpurepnanbHblie ypaBHEHUS.

51. TennoBoii GanaHc Ty4YUCTOro TEMI00OMEHA. 3aKOHBI TEIUIOBOTO M3ny4yeHus. M3nyyenue
ra3os.

52. CHOXHBIA JTYy4HCTO -KOHBEKTHUBHBIM TemiaooOMeH. TemnooOMeH H3IydeHHEeM MeEeXay
TeJaMH, Ppa3JIeIEeHHbIMH  MPO3payHOM  cpeloil: TemaooOMeH MEXIy IJIOCKO -
NapajuIeIbHBIMU MOBEPXHOCTSAMMU; 3aIUTA OT U3TYUECHHUS.

53. Tennonepenaya yepe3 IMIOCKYIO, [IMIUHIPUUYECKYIO (TIaIKyI0 U OpeOPEHHYIO) CTEHKH.
KoaddumuenT Ternonepenaun. Y paBHeHnue TeIIonepeadu.

54. TennoBas u3onauus. Beibop marepuana temnoBoil mzonsnuu. Kputnueckas ToimuHa
TETIIIOBOM H3OJISIIIUH TPYO.

55. OcHOBBI pacueTa TEIUIO0OOMEHHBIX anmnapaToB. HazHaueHue, KiaccUpUKAIMS U CXEMbI
TETJI000MEHHBIX aIapaToB.

5 YCJIOBHUSA OCBOEHMSA U PEAJINBALIIMA TUCHUITJINHBI

5.1 MeTtoauyeckue peKoMeHAAINH 00YYAIOIIMMCS 110 U3YYeHUI0 M CLHMIIJIUHbI

B Teuenune cemecTpa CTYOEHTHI OCYIIECTBIISAIOT y4eOHBbIE NEHCTBHS HA JIEKLIMOHHBIX U
MPAKTUYECKUX 3aHATHUAX, YCBAaMBAalOT U TIOBTOPSAIOT OCHOBHbIE TMOHATHUS. KOHTpOiIb
3P PEKTUBHOCTH CAMOCTOSTEIbHONW pabOThl CTYIEHTOB OCYIIECTBISIETCS IyTeM IPOBEPKHU
OCBOEHUS UMU Y4eOHBIX 3aJlaHUH, IPEIYCMOTPEHHBIX JJISi CAMOCTOSITENILHOM OTPaOOTKH.



[IpenoaBanue U U3y4eHne y4eOHON AUCIUTUIMHBI OCYIIECTBISETCS B BU/IE JICKIIMOHHBIX U
MPAKTUYECKUX 3aHSATUM, TPYNIOBBIX U WHIAUBUAYAIbHBIX (OpM pabOThl, CaMOCTOSITEIHHOM
paboThI CTYJIEHTOB.

MeTtoauyeckue peKOMEHIAUMH O0Y4YAKIIUMCA MO TMOATOTOBKE K JeKIHOHHBIM
3aHATHAM (TeopeTHYeCKHUil Kypc)

C nenpio olecniedyeHUs YCHENIHOTO OOY4YEHHS CTYIEHT JOJIKEH T'OTOBHUTHCS K JIEKIIHH,
MOCKOJIbKY OHa SIBIISICTCS BakKHEHIel ¢opMoii opraHnzanuu y4eOHOro mporecca, 3HAKOMUT C
HOBBIM YYE€OHBIM MAaTE€pPHAIOM; DPa3bsICHSIET y4EOHBIE AJIEMEHTHI, TPYAHbIC Ui TOHUMAaHUS;
CHCTEMaTH3UpYyeT y4eOHBIN MaTepHall; OPUEHTHPYET B y4eOHOM IpoIiecce.

[TonroroBka K JEKIMHU 3aKIIOYAETCS B CIEAYIOLIEM: BHUMATEIbHO MPOYUTANTE MaTepHall
IpeabIAyIel JIEKIMHM; Y3HalTe TeMy IpPEICTOSAIIEH JIEKIMH (II0 TEMaTH4YEeCKOMY ILIaHy, IO
nH(poOpMaIUK JIEKTOpa); O3HAKOMBTECh C YYEOHBIM MaTEpHAIOM IO YYEOHHUKY U Y4COHBIM
nocoOusiM; TOCTapalTeCh YSICHUTh MECTO HM3y4aeMOil TeMbl B CBOEH NpodecCHOHATBHOM
MOJIMOTOBKE; 3aUIIUTE BO3MOXHBIE BOMPOCHI, KOTOPBIE BBl 3a/1aJJUTE JIEKTOPY Ha JIECKIUH.

Mertoauyeckue pexkoMeHAANUH O0Y4YAIIMMCH 10 NOArOTOBKe K JIA00PaTOPHBIM
3aHATUAM

BauMarensHO mpodHMTalTe MaTepHall JISKIHKA OTHOCSIIUXCS K JaHHOMY JIaDOpaTOPHOMY
3aHATHIO, O3HAKOMBTECh C Y4e€OHBIM MaTepuajoM MO Y4YeOHUKY M Y4YEOHBIM TOCOOUSIM;
BBITIUIIUTE OCHOBHBIE TEPMUHBI; OTBETHTE HAa KOHTPOJBHBIE BOMIPOCHI MO 3aHITHUSAM, TOTOBBTECH
JaTh Pa3BEpHYTHIA OTBET Ha KaXAbIH U3 BOMPOCOB; YACHUTE, KaKue YueOHbIC DIIEMEHTHI
OCTaJINCh JUIsl BaC HEACHBIMU U MOCTapailTech MOIYYUTh HA HUX OTBET 3apaHee (/10 3aHsTHS) BO
BpeMs TEKYIINX KOHCYJbTAIlMi MpernogaBaTelis; TOTOBUTHCS MOXKHO HWHIUBUAYAIbHO, MapaMu
WIA B COCTaBe MAaJOl TpyNIbl, mocienHue sBisitorcs 3¢dexruBHbIME (opmamu pabOTHI,
pabouas mporpaMMa AMCHMIUIUHBI B YacTW IeJied, MEepevyHI0 3HAHWM, YMEHW, TEPMUHOB H
y4eOHBIX BOIPOCOB MOKET OBITh MCIOJIb30BaHA BaMH B KAaue€CTBE OPUEHTUpPA B OpraHU3alUU
oOydeHus. 3aJjaHus MO0 U3YYCHUIO Y4eOHOr0 MaTrepualia Mo MPOYUTAHHBIM JICKIHUSIM B MOPSIIKE
MOJTOTOBKU K JIaOOpAaTOPHBIM 3aHATHSAM CTYACHTHI JOJDKHBI IOJy4daTh OT IpernojaBaTelie,
KOTOphIe BeAyT 3TH (opmbl 3aHATUH. XapakTep M KOJIMYECTBO 3a/lady, pelIaeMbIX Ha
NPAKTUYECKUX 3aHATHUAX, OINpPENENSIOTCS IperoaaBareneM, BeayluM 3aHsaTus. JKenarenbHo,
4TOOBI CTY/IEHT KpPaTKO 3aKOHCHEKTHPOBAJ OCHOBHBIE MOJOXEHMS, CAMOCTOATENIBHO IMpUoOpesn
HaBbIKU B PELICHUH 3a/1a4.

MeTtoauyeckue peKOMEHIANMHM O0Y4YAIOIIMMCH 10 IOArOTOBKE K BbINOJHECHHIO
JAOMAIIHEro 3aJaHUusA

JlomaniHee 3amaHue SIBISIETCA CPEACTBOM IIPOBEPKM M OLEHKHM 3HAHWM 110 OCBOEHHOMY
MaTepuaily, a TaK)Ke YMEHHH MPUMEHSThH IOJYYEHHbIE 3HAHUS JJISl pPEIICHUs MOCTaBICHHBIX
3a1a4. [lomaniHee 3ajaHue SBISETCS TEKYIIUM CPEICTBOM OLIEHKM 3HAHUW, YMEHUU, HABBIKOB
oOyuaromierocsi. JlaHHBIM BHUJI OLIEHOYHOTO CPEACTBAa MPOBOAUTCA MUCHBMEHHO, IIYTEM OTBETOB
CTyJIEHTaMH Ha IMOCTaBJEHHBbIE BONPOCH M 33Jaud. B cioydae HEyIOBIETBOPUTEIBHON CHauu
3aJJaHUsl paspellaeTcs nepenucarb A0 MPOMEXKYTOYHOM aTTectauuu. Bo BpeMs BbIOJHEHUS
JIOMAIITHETO 33JaHUs OIICHUBAETCA CIOCOOHOCTh HAWTH MPABHIBHBIM OTBET HA MOCTaBICHHBIN
BONPOC, MPUMEHSTh 3HAHUS, YMEHHS, HaBBIKH, MOJIyUEHHBIE B XOJ€ JIEKIHH, JIaOopaTOPHBIX
3aHATuil. [lokazaTenu OIEHKH pe3y/bTaTOB: Ka4eCTBO YPOBHsI OCBOCHHs y4eOHOTo MaTepHaa;
YMEHHE HCNOJIb30BaTh TEOPETUUECKHE 3HAHUS IPHU BHIIOJHEHUH MPAKTHUECKUX 3a/1ad WU
OTBETE Ha MPAKTHUKO-OPUEHTHPOBAHHBIE BOIPOCHI; OOOCHOBAHHOCTh M YETKOCTh H3JI0KEHUS
OTBeTA.

MeTtoauyeckue peKOMEHIAIHMH O0y4YalOIIMMCH 10 M3YYCHHMI0 JIMTEPaATypPHBIX
HCTOYHHKOB

Jns mydinero ycBOEHHUSI M 3aKpeIUieHUs: MaTepualia o JAHHOM JUCUUIUIMHE CTyIEHTaM
HEOoOXOIUMO Hay4yuThcsl paboTaTh ¢ JuTeparypoil. B mepuon wu3ydeHus JIuTepaTypHBIX
UCTOYHHKOB HEOOXOIUMO BECTH KOHCIEKT. B ciryuae 3arpyaHeHHi HEOOX0IUMO 0OpaTUThCS K
MpenoAaBaTenio 3a pa3bsicHeHUsIMHU. [Ipu MoAroToBKe 3afaHMs UCIONB3YHTE PEKOMEHAyeMble
0 TaHHOU TeMe Y4eOHHUKH, TEXHUYECKYIO JINTEPATYPY, MATEPUAITBI AIEKTPOHHO-ONOIMOTEUHBIX



cucreM unu apyrue MHrepHeT-pecypcsl. BHUMATENbHO MPOYUTANTE MaTEpHall, [0 KOTOPOMY
TpeOyeTcst cocTaBUTh KOHCHEKT. IlocTapaiirech pa3oOpaTbcs C HEMOHSATHBIM MaTepUalIOM, B
YaCTHOCTH HOBBIMM TEPMUHAMU U NOHATUAMHU. KpaTko mepeckaxuTe coiepKaHUE U3y4YEHHOTO
matepuana. CocTaBbTe IJIaH KOHCIEKTA, aKLEHTUPYS] BHUMAaHNE Ha HanboJsiee BaXKHbIE MOMEHTHI
TeKcTa. B COOTBETCTBUMU C IUIAHOM BBIIMIIUTE O KaXKJIOMY ITYHKTY HECKOJBKO OCHOBHBIX
IIPEIUI0KEHUH, XapaKTEPU3YIOIUX BEAYILYI0 MBICJIb OIMCHIBAEMOrO ITyHKTa IutaHa. Ilokazarenu
OLICHKH PE3YyJbTAaTOB: KPAaTKOE M3JI0KEHUE (IIPU KOHCIIEKTUPOBAHUHM) OCHOBHBIX TEOPETUYECKUX
IIOJIO)KEHUM TEMBI; JIOTUYHOCTh M3JIOKEHUS OTBETA; YPOBEHb IOHMMAaHMS H3Y4YEHHOTO
Marepuaa.

MeToanuyeckne peKOMeHIAUN 00yIaI0IIUMCS 10 padoTe ¢ KOHCIEKTOM JIeKIM i

IIpocMoTpuTe KOHCHEKT cpa3y mnocie 3aHAThil. [loMeTpTe MaTepuan KOHCIEKTA JEKIHUH,
KOTOPBIM BBI3BIBACT 3aTPyAHEHHs i1 TNOHMMaHusA. [lonelTaliTech HaWTH OTBETHI Ha
3aTPYAHUTENBHBIE BOIIPOCHI, UCIIONB3YS IIPEIaraeMyro JuTeparypy. Eciau camocTodTensHo He
yJanoch pa3o0paThCsi B Marepuane, cHopMyaupyiite BOIpOCHl MU OOpaTHUTECh Ha TEKyIleH
KOHCYJIbTAIlMH WJIM Ha OJFpKaiIel JIeKIMHU 3a MOMOMIBIO K mpenoaaBareno. Kaxmayro Henemto
PEKOMEHYEeTCsSl OTBOJUTH BpeMs Ul IOBTOPEHUS NPOMIEHHOTO Marepuala, IIPOBEpsis CBOU
3HAHMSI, yMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCaM

Mertoauyeckue pexkoMeHAANUHM OOYy4alOIIMMCH II0 NOArOTOBKE K IPOBEICHHIO
o0cyxaeHust

OOGcyxaeHue SBISETCS OAHUM M3 CPEACTB TEKYIIEro KOHTPOJsS, PEKOMEHIYeTCs
UCIIOJIb30BaTh Ui IMPOBEPKU U OLICHUBAHWS 3HAHUI, YMEHMIl M HaBBIKOB 00ydYaroIMXcCH,
HOJYYEHHBIX B XOJ€ 3aHATUH 10 OCBOEHHUIO ONpPEAETICHHOM TeMbl AUCUUIUIMHBEL OOCyXeHue
IPOBOAMTCA YCTHO B BHJE CaMOCTOSTENBHOIO OTBETa OOy4aroUIMXcs Ha BOIPOCHI
npenogasareins. PekoMeHayeTcss UCIOIb30BaTh TAHHOE CPEACTBO OLICHKHU IIOCIE 3aBEpPLICHMUS
TeopeTudeckol 4vactu. J[aHHOE CpeAcTBO NO3BOJIAET OLIEHUTh YMEHHE OOY4YarolUXCsl YCTHO
U3JI0KUTh CYTh MNPOOJEMbI, NPUMEHUTb TEOPETHUECKHE MEXIUCLMIUIMHAPHBIC 3HAHUS IS
aHanu3a MpoOJeMbl, CelaTh BBIBOJBI U BbICKa3aTb COOCTBEHHYIO TOYKY 3PEHUS MO JAAHHOMY
BOIIPOCY.

Bo Bpemst 00cyxneHus OLIEHMBAE€TCSd CIOCOOHOCTh OOyYaroIMXCS MPaBUIBHO
chopMyIUpOBaTh OTBET, YMEHHE BBIPAXKATh CBOIO TOYKY 3pPEHHs IO JaHHOMY BOIpPOCY,
OpPUEHTUPOBATHCS B TEPMUHOJIOTUU U MPUMEHSTH MOJIyY€HHBIE B X0JI1€ JIEKUUN U TaOOpaTOPHBIX
3aHATUMN 3HAHUA.

Meroanyeckue peKOMEHAALMHU CTYAEHTAaM 110 MOAT0TOBKE K 3a4eTy € OLEHKOM

ITpu noAroToBKe K 3auemy ¢ oyenxot cienyer pykosoacrtsoBarecs PII/I. CtyaeHT nomxen
UMETh B BHIY, YTO HEKOTOpPbIE BOIPOCHI, HMMEIOIIMECS B MPOrpamMMe, BBIHOCATCA Ha
CaMOCTOSATEIIBHOE U3YUYECHUE.

Ha 3aueme c¢ oyenxoiui CTyaeHT HNOKEH INOKa3aTh 3HAHUE COJEpXKAHUSA IIPEAMETa,
TEPMUHOJIOTHH, YMEHHE CBOOOJHO oIepupoBaTh €to. IIpu MoaroTroBke K OTBETY Ha 3aueme ¢
OYeHKoll CTYACHTY pa3pelieHo Mojab30BaThCs padoveit mporpaMMoi JUCIUTUTNHBL. Ecinu cTyneHT
IIpY OTBETE€ HA BOIPOCHI 3aTPYIOHSETCS C CaMOCTOSTENBbHBIM H3JI0)KEHHEM Marepuaa,
npenojaBaTesib UMEET IMpaBO 3a/aTh €My psI BOIPOCOB, MOOYXKIAIOIIUX W HAIPAaBIISIOLIUX
CTYJEHTOB K IMOJTHOMY BBICKa3bIBaHUIO 110 JAHHOW TEME, B CIIydae, €CJIM OTBETHI HA 3TH BOIIPOCHI
HCYEPIBIBAIOT TEMY, OLICHKAa 3a OTBET HE CHMKAeTCA. BBICKa3bIBaHMS CTYAECHTOB JIOJIKHBI
COOTBETCTBOBATH CYTH BONPOCA, OBITH JIOTMYECKHU BBICTPOCHHBIMHM, J10KA3aTEIbHO PACKPHIBAThH
OTHOIIEHHE OTBEYAIOLIET0 K M3jaraeMoi mpolOsieMe, BBIABIATH JIMYHYIO TOYKY 3pEHHUS Ha
UCTIOJIb30BaHUE TEX WM MHBIX MOJIOKEHUH TEOPETHUYECKOT0 Kypca B IPaKTUUYECKOi padoTe.

[IpomexyTouHas aTTecTalds MOKET OBbITh BBICTaBJI€HA CTYIEHTY IO pe3yJbTaTam
denepanbHoro uHTepHeT TectupoBanus (OII1O, uHTEpHET TPEeHAKEPHI).

5.2 Oprann3anus caMoCTOSATeIbHON Pa0oThl CTYI€HTA 1O IMCHHUILJIMHE

CamocrosiTenbHass paboTa CTYICHTa SBISETCS KIIOYEBOH COCTaBISIOMIEH Yy4eOHOro



mporecca, KoTopas omnpenenser (OpMUPOBAaHHE HABBIKOB, YMEHUW H 3HAHUH, MPUEMOB
MO3HABATENIbHON 1eATEIbHOCTH U 00ecTieunBaeT UHTEpPEC K TBOPUECKOH paborte.

Opranu3anus cCaMOCTOSTEIbHOM pabOThHI CTYIEHTOB OCYIIECTBIISIETCS 110 TPEM
HAIPaBICHUSM:

- OIpEeJIEIICHNE TSN, TPOTPaMMBI, TUTAHA 33JJaHUs WIIA PabOTHI;

- CO CTOPOHBI NpEerojAaBaressi CTYISHTY OKa3bIBaeTCsi MOMOUIbL B TEXHHUKE H3Yy4EHUS
MaTepuaa, moadope JIUTepaTypsbl

- KOHTPOJIb YCBOGHHMS 3HAHHM, MPUOOPETEHUS HABBIKOB I10 TUCIUILIMHE, OLEHKa
BBITIOJTHEHHON KOHTPOJIBHOHM M KYpCOBOM pa0OTHI, MPOCKTA.

Mepamu 10 0OecreyeHuI0 BBINOJHEHHUSI O00y4YalOUIMMUCS BCEX BHUJIOB CAMOCTOSTEIbHOM
paboThl sABIAOTCA (YKa3aTh IPU HAJIMYMK HUXKE MIEPEUUCICHHBIX IIYHKTOB):

- Hannuue nomemennit 1 CPC;

- oOecrieyeHre CpeICTBAMH BBIYHCIUTEIILHON TEXHUKH, TIPOTPAMMHOE 00ECTIICUCHNUE;

- HaJIM4Ke Pa3/laTOYHOTO MaTepuasna, KOMIUIEKTOB WHIMBUAYAIbHBIX 3aJlaHUM, yueOHO-
METOJMYECKUX MaTepualioB, TeM peepaTtoB CO CIHUCKOM PEKOMEHIYEMOH JIMTEepaTyphl,
PEKOMEH Al TI0 PEIIEHUI0 TUIOBBIX 3a/1a4, 00pa3ioB oTyeToB O BeinonHeHnuu CPC u T.11.;

obecrieueHre  y4yeOHO-METOAMYECKOM U CHPAaBOYHOM  JIMTEPAaTypoll  BCEX  BHJIOB
CaMOCTOSITENIbHOM paObOTHI

CamocTosTenpHas padboTa 1Mo U3y4eHUIO AUCIUILTNHBI BKIFOYACT CICAYIONINE BHIIBI PaboT:
U3y4YeHHE MaTepuana, HW3JI0)KEHHOTO Ha JIeKIWHU; H3yuYeHHEe MaTepuaja, BBIHECEHHOTO Ha
71a0opaTOpHbIE 3aHATHUS; IOATOTOBKA K JIAOOPATOPHBIM 3aHITHSM;

OcHoBHasl 3a/1a4ya CaMOCTOSTENbHON pabOThl — yriayOJeHHOe M3ydeHHe pa3fesioB Kypca,
HOPMATHBHO-TIPABOBBIX JOKYMEHTOB B OOJIAaCTH THUJIPABIUKU U TEIJIOTEXHUKH. (OCHOBY
CaMOCTOSITENIbHOM paboOThl CTYJEHTa COCTaBISICT BBIMOJHEHUE 33JaHUN 1O 3aBEPIICHHUIO
U3ydeHus: Kaxaou Tembl Kypca. CamocrositenbHas paboTa CTYACHTOB IO H3YYEHUIO
JTUCIUIUIMHBL BKJIFOYAET HECKOJBKO STaloB, YTO TO3BOJUT JIy4Yllle YCBOUTH MPOIICHHBIH
MaTepual.

Paboty nenecoobpa3Ho HaUMHATH ¢ U3YYEHHS KOHCIEKTA JISKIIMM M MaTepHuaia yueOHHKa,
3aTE€M CJEAYeT MPUCTYINATh K BBIIOJHEHUIO 3aaHuil. POpMOl OTYETHOCTU SIBJISIFOTCS YCTHBIN
orpoc, 00CyKIeHUE 1 TeCTUPOBAHUS.

HucnurnnuHa 10bkHa OBITh oOecriedeHa y4eOHO-METOAMYECKON JTUTepaTypoil B o0beme,
JIOCTaTOYHOM JIJIsl IPOBEACHUS BCEX MPETyCMOTPEHHBIX BUJOB YU€OHBIX 3aHSATHUH.

Kaxxnprit o0yuaronuiics mo JUCIHUIUIMHE JOJKEH ObITh 00eCTieueH yueOHO-METOINYECKON
JIUTEPATYPOU.

5.3 Oco0enHocTH NMpenoiaBaHus TUCHUILINHBI

B memsix MakcMManabHOTO YCBOGHHUS AMCHUILIMHBI HUCHOJB3YIOTCS — CIEAYIOLIUE
TEXHOJIOTHH O0yUEHUS:

o Jlekuus - yqyeOHOE 3aHATHE, COCTABIIAIONIEE OCHOBY TEOPETHUECKOT0 O0yYeHUS U
Jaroliee CUCTEMATH3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHWHA IO AUCIUIUIMHE, PACKpBIBAIOIICe
COCTOSIHWUE W TIEPCIEKTHBBI PAa3BUTHS COOTBETCTBYIONIEH OONACTH HAayKH W TEXHHKH,
KOHIIEHTPUPYIOIllee BHUMaHHE OOy4alolIMXcs Ha Haubolee CIOXKHBIX, Y3JOBBIX BOIMPOCAX,
CTHMYIIUPYIOIIEE WX ITO3HABATEIBHYIO ESITEIBHOCTh W CIOCOOCTBYMOIIEE (HOPMUPOBAHHIO
TBOPUYECKOTO MBIIUICHUS.

J JlaGoparopHass paboTa - COBMECTHasl J€ATEIbHOCTh CTYJEHTOB B TIpYIE MOJ
PYKOBOJICTBOM JIMJIepa, HANpaBICHHAs Ha pemieHne oOmmel 3amayd IMyTeM TBOPYECKOTO
CIIOKEHHSI PEe3yIbTaTOB UHIUBUIYATHHON PaOOThI YICHOB KOMAH/IBI C JICJICHHEM MOTHOMOYHIA U
OTBETCTBEHHOCTH.

J CaMocrosiTenpHast paboTa CTyJIeHTa, MPEeIyCMAaTPUBACT BBIMIOJIHEHHUE PAOOTHI -
3aJlaHue, KOTOPOe TPeOyeT OT CTYJeHTa BOCIIPOU3BEICHUS W/ UM 00pabOTKU MOTy4YEeHHON paHee
uHpopmanun B Qopme, ompenenseMoil mpemojaBaTenieM, W TpeOylolei, Kak MpaBuio,



TBOPYECKOTO MOAX0/1A.

o [IpenogaBanue AMCUUITIIMHBI OMUPAETCS Ha COBPEMEHHBIN MOIX0/ K O0yYEHUIO U
OpUEHTHUPYETCS Ha BHECEHHE B MPOIECC O0YYEHUsS HOBHU3HBI, O0YCIOBIEHHOW OCOOCHHOCTSIMU
JTUHAMHUKU Pa3BUTHUS JKU3HU U JI€ATEIbHOCTH, CICHM(PUKON pa3IuYHbIX TEXHOJIOTUN 00y4YeHUS U
MOTPEOHOCTSMU JIMYHOCTH, OOIIECTBA U TOCYAApCTBA B BHIPA0OTKE Y 00ydaeMbIX COIHAIBLHO
MOJIC3HBIX 3HAHUMN, YOSKIEHUH, UepT U Ka4eCTB XapaKTepa, OTHOLICHUH U OIbITA MOBEACHUS.

[IpoBenenne Bcex BHJAOB 3aHATHM TpPH NPENOJABAHUM JAUCIUIUIMHBI, [POBEIACHUE
KOHCYJIbTAllMM, MPOMEXKYTOYHAsE M TEKyllas aTTecTalis BO3MOXHAa C IMpPUMEHEHHEM
AIIEKTPOHHOTO 00YUEHUS U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHUH.

5.4 MarepunanbHO-TeXHHYeCKoe o0ecredeHue A1 CUMIIIMHBI

JlekmoHHBIE 3aHATHUA:

KOMIUIEKT 3JIEKTPOHHBIX IMPE3EHTAIHii/CaiiIoB, COMPOBOXKAAIONIUX JEKIUIO; ayIUTOPHS,
OCHAIIIEHHAs] MPE3EHTAMOHHOW TEXHUKOW (MPOEKTOp, JKpaH, KOMIIBIOTEP/HOYTOYK,
3BYKOYCHJIMBAIOIIIASI allliapaTypa u T.1.); Ta0IuIsl, rpadudeckas nHGOpManus U T.1.

Jlaboparopubiii  kommiekt  «Kamenbkay: M3ydenwe — Terodu3MUECKMX ~— CBOWMCTB
xuakocted, M3ydyenue npuboOpoB [Uisi U3MepeHus JaBieHus; M3MepeHune ruapocTarnyeckoro
naenenus, Wmmroctpanus ypaBHeHus bepnymnu, M3ydeHuwe CTpyKTypbl MOTOKOB KHUJIKOCTH.
Omnpenenenue pexuMa TEUEHUsl pacyeTHbIM MeToaoM, Onpesenenne noTepb Halopa 1o JJIMHE,
Omnpenenenre MECTHBIX MOTEPh HANOpa; MeETOAWMYEecKas u y4deOHas jHmTeparypa 1o
nabopaTopHbIM paboTaM W MpeljiaraeéMbiM TecTam;, IMpe3eHTAlMOHHAs TEeXHUKa (IIPOEKTOp,
9KpaH, KOMMBIOTEP/HOYTOYK), makeThl [IO o0mero Ha3Ha4yeHHS (TEKCTOBBIC pPEIAKTOPHI,
rpaduuecKue peaaKkTophbl),

PabGouee mecto mpenojaBaTensi, OCHALIEHHOE KOMIBIOTEPOM € JocTynoMm B MHTepHer,
paboune MecTa CTYJIEHTOB, OCHAIEHHbIE KOMIBIOTEpaMU C JocTynoM B VIHTepHer,
MpeHa3HAYCHHBIC IS pa0OTHI B AJISKTPOHHOW 00pa30BaTEIbHOM cpejie.

[Ipu peanuzanuu JUCHUIUIMHBI UCHOJIB30BAHO CIEAYIOIIEE JIMIIEH3MOHHOE MPOrpaMMHOE
o0ecrnievyeHue:

Microsoft Windows 7 Home Basic.
Kaspersky Endpoint Security
LibreOffice — becrutataoe I10
Yandex Browser — becrumatnoe I10
VLC (BugeonpourpsiBaTess)
Microsoft Powerpoint Viewer

[Ipu opranuzanuu 3aHATUN, TEKYIIEW U MPOMEKYTOUHOW aTTECTAUU C MPUMEHEHUEM
AJIEKTPOHHOI'O OOYYEHHS M JUCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOIMH HCIONb3YIOTCS
pa3inyYHbIe 2JIEKTPOHHBIE 00pa30BaTENbHBIE PECYpChl M OHJIAWH CEPBUCHI, BXOMSIINE B COCTaB
SUOC CTI'Y.

5.5 MeToauueckoe odecriedeHne 00pa3oBaTeILHOIO NMpoiecca 1Jis 00ydeHust
HHBAJIN/IOB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VYcioBust opraHu3allud U CoJiepKaHue OOy4YeHMs W KOHTPOJS 3HAHWM WMHBAIMIOB M
oOydaromuxcss ¢ OB3 1o JAMCHMIUIMHE ONPEAENSIOTCS MNpOrpaMMON  THUCHUIUIMHBI,
aIalITUPOBAHHOM MTPH HEOOXOAUMOCTH JIJIsl 00YUEHUS YKa3aHHBIX 00y4JaroInXCsl.

Opranuzanus o0O0y4eHHs, TEKylled M TMPOMEXKYTOYHOH aTTecTald CTYACHTOB-
UHBAIUAOB U cTyAeHTOoB ¢ OB3 ocymecTBisercss ¢ y4eToM 0COOEHHOCTEH NMCUXO0(pU3NIECKOTO
pa3BUTHSA, MHAUBUIYAJbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3/I0OPOBbS TAKUX 00YyYarOIINUXCSl.

Hcxons u3 ncuxo(pu3nuecKoro pa3BUTHS U COCTOSIHUS 3/I0POBbsI CTYJCHTOB-MHBAIUI0B
u cryaeHToB ¢ OB3, opraHu3yroTCsl 3aHATHS COBMECTHO C JIPYTUMU OOYYAIOIIMMHUCS B OOIIUX
TpyMNIax, WCHOJb3ys COIMAJIbHO-aKTHBHBIE M pEeQIIEKCUBHBIE METOABI OOy4YeHHS CO3aHUS
KOM(OPTHOTO  IICUXOJIOTMYECKOr0  KIMMaTa B  CTYJEHYECKOM rIpymnme wWid, IpHu



COOTBETCTBYIOIIIEM 3asBICHHUH TaKOro oOy4aromierocsi, Mo WHAWBUAYAJILHOW MpOTrpaMMe,
KOTOopasi sBIsieTCsl MOAU(GUIUPOBAHHBIM BAapUAHTOM OCHOBHOM palouell mporpamMMmsl
mucuuiunHel. [Ipu 3TOM copepikaHue MporpaMMbl JTUCHMIUIMHBI HE U3MeHseTcs. M3mensrores,
Kak mpaBuiio, (Gopmbl OOydeHHS U KOHTPOJS 3HAaHUH, OOpa3oBaTelbHbIE TEXHOJOTUU U
JUJIAaKTUYECKUE MaTepUabl.

OOyyeHue CTyIEHTOB-MHBAIUIOB U CTYAEHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCS
WH/IMBUYAJIHO W/WJIH C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.

JlucraHuvonHoe  oOydyeHHe  OOecleuyuBaeT  BO3MOXXKHOCTh ~ KOMMYHHKAIMM €
npernojiaBaTeseM, a Tak ke ¢ JAPYrUMH 0OydaeMbIMHU TOCPEACTBOM BeOWHApPOB (Hampumep,
HCIIOJIb30BaHUEM MporpamMmbl SKype) , 4TO CHOCOOCTBYET CIUIOUEHHUIO TPYIIbI, HAlpaBIsieT
y4eOHYIO TPYIITY Ha COBMECTHYIO paboTy, 00CYX AeHUE, IPHUHATUE TPYIIIOBOTO PELICHHUS.

B yuyeOHOM mpoliecce i MOBBIIMICHUS YPOBHSI BOCIPUSTUS U NEpepadOTKH ydeOHOMN
UHPOPMALIUU CTYACHTOB-UHBAIUIOB U CTyAeHTOB ¢ OB3 mpuMEHSIOTCS MyIbTUMEIUNHHBIE U
CHelMallM3UpOBaHHbIE TEXHUYECKHE CpEACTBA IpHUeMa-liepenayun y4dyeOHoW uHpopManuu B
JOCTYIHBIX (opMax Juisi CTYJCHTOB C PA3JIMYHBIMH HAPYIICHUSMH, 00ECIIEYMBACTCS BBITYCK
aNbTepHATUBHBIX (POPMATOB TMEYATHBIX MaTepuajoB (KPYMHBIH MIPUQPT), 3IEKTPOHHBIX
0o0pa3oBaTeNbHBIX pPECypcoB B (opMax, aJanTHPOBAHHBIX K OrPAaHUYCHHSIM 310POBBS
00y4aromuxcsi, HaJTu4rue He00X0JMMOr0 MaTePUaTbHO-TEXHHUECKOTO OCHAIICHHSL.

[Tog6op u pa3zpaborka yueOHBIX MATEpUATIOB MPOU3BOAUTCS MPEMOABATEIEM C YUETOM
TOTO, 4YTOOBl CTYACHTHI C HAPYLIIEHUSMHU CclyXa MOJdy4daad HHQOPMAIMIO BHU3YalbHO, C
HApYIICHUSAMHU 3PEHHUS — ayIUaIbHO (HAIpUMep, ¢ MCIOJIb30BAHUEM IPOrPAMM-CHHTE3aTOPOB
peun).

JUig ocylecTBICHUs] TPOLEAYp TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM
aTTecranuu oOyuaromuxcst “HBanuA0B u Jull ¢ OB3 ¢hoHa o1leHOYHBIX CPEACTB MO AUCIMILIUHE,
NO3BOJISIOIIMK  OIEHUTh  JOCTIDKEHHE HMMH  pe3yiIbTaToB  OOy4YeHHS H  YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, MPEIyCMOTPEHHbIX YUeOHBIM IUTAaHOM H  paboueit
OpOTPaMMOM  TUCHUIUIMHBI, aJanTUpyeTcs JUIsi OOYyYalomMXcs WHBAIMAOB W JIMIl C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J10pOBbSI C y4eToM WH/IMBUIYaJIbHBIX
NCUX0(U3HOIOTHUECKUX OCOOEHHOCTEH (YCTHO, NMUCBMEHHO Ha Oymare, HUCBMEHHO Ha
KommbloTepe, B (Gopme TectupoBaHus u T.a1.). Ilpu HeobGxomumocTH oOyyaromuMmcs
NPEJOCTABIISCTCS  JAONOMHUTEIBHOE BpeMs JJIsi IOATOTOBKM OTBETAa MpPH TPOXOKIACHUU
aTTeCTallHH.
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HGHB H3Yy4YCHUS JUCHUIIIINHBI

VTOCTHIKCHUC 3HAHUKH B 00JacTu TUAPABINYCCKOIO M TCHIIOTECXHUYCCKOIO|
O60py,HOBaHI/I$[, KOTOPBIC HCO6XOZ[I/IMLI 6aKanapr JJId TIOHMMaHHuSA OCHOB
Q)YHKHI/IOHI/IpOBaHI/ISI IPOUCXOAAIHNX IIPOHECCOB, IKCILUTyaTallMd TCIJIOBOT'O
O60py,HOBaHI/I$[, I/IHTeHCI/I(i)I/IKaLII/II/I u OIITUMH3aIINH COBPCMCHHBIX
PHCProTCXHOJOI'NYCCKUX MPOICCCOB B CepBI/ICHOﬁ JACATCIBbHOCTHU

ConeprkaHue TUCITUTUTHHEI

Du3HUECKUe CBOMCTBA JKUAKOCTEW M ra3oB. OCHOBBI THAPOCTATHKH. OCHOBEI
rugpoarHaMuKH.  OCHOBBI  TEOPHHM  THAPABIMYECKHX  COIPOTUBICHUH.
/IBKeHHE KUAKOCTU B TpyOonpoBonax. McreueHne KUIKOCTH U3 OTBEPCTHIA
n  HacagkoB.  OCHOBBI ~ TEXHHYECKOW  TEepPMOAMHAMMKH.  AHaiu3
TEpPMOJIMHAMMYECKUX IpOLiecCOB. BTOpoil 3aKk0H TepMonuHaMuKu. PeanbHble
rasel. TepMmoauHamuueckue LUKIBI. OCHOBBI TEOPHUH  TEIUIOOOMEHA.
TemnonpoBogHocTs. KoHBEKTHBHBIH TemooOMeH. TemnooOMeH U3ITyYeHUEM.
CnoxHbIi TermoooMeH. TermrooOMeHHBIE anmapaTsl.

dopMHUpyeMbIe KOMIIETEHIINU
(xKo1B1)

IMKYB-3 CrocobeH k pa3pab0TKe TEXHOJIOTHH IPOIIecca CepBrca

Koppt u nHaumenoBanue nnaankatopalIKYB-3.1 Brioupaet marepuanbHbie pecypchl, 000pyaoBaHue s

JOCTHXCHUA KOMIICTCHIIMNA

OCYIIECTBIICHUS TIPOLECcca CEpBHUCa

ITKYB-3.2 [IpumensieT MeToabl pa3pabOTKU U UCTIONb30BaHMUS TUIIOBBIX
TEXHOJIOTUUECKHX MIPOLIECCOB

ITKVYB-3.3 YuuTsiBaeT TpeGOBaHUSA POU3BOACTBEHHOH JAHCIUITIINHEI,
MpaByiIa M0 OXpaHe TPy/Aa ¥ NOXXapHOW 0€30MacCHOCTH IIPU OCYIIECTBICHUH
[TEXHOJIOTHYECKOT0 ITpoliecca

JMCIMIUINHEI, y4acTBYIOIINE B
(OopMHPOBaHNUH KOMIETEHIINT

OO01Iast IMEKTPOTEXHUKA H IIEKTPOCHAOKEHUE, BEPTUKATBHBIA TPAHCTIOPT
TexXHONOTHS MPOU3BOJCTBA U 00OPYAOBAaHHUE CEPBHCA

TexHONOTHA PEMOHTA, 00CIEeIOBaHNE U UCTIHFITAHNE TOCTHHIYHO-TYPHCTCKUX
KOMIUIEKCOB U CIIOPTUBHBIX COOPYKEHHM

CrpoutenbHble MaTepUabl

MatepuanoBeeHue

MHxeHepHble CUCTEMbI TOCTUHUYHO-TYPUCTCKUX KOMILJIEKCOB, 3AaHUN 1
COOpyKEeHUH

CucteMa aBTOMAaTU3UPOBAHHOTO MTPOSKTUPOBAHUS B CEPBUCE
Texanueckas MexaHUKa

TexHosornueckas mpakTUka

[TpoexTHas mpakTUKa

O6paSOBaT€J'ILHLIC TCXHOJIOTHHU

[IpenogaBaHue IUCHMIUIMHBI BEAETCS C MPUMEHEHHEM CIEIYIOIIUX BHJIOB
00pa30BaTENBHBIX TEXHOJOTHWA: 1) 4reHHe JeKuwid; 2) TpOBEICHHE
mabopaTOPHBIX 3aHITHH;

dopma IpOMEXKYTOUHON
aTTecTaluu

3a4eT C OLIEHKOM




