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1. HEJIA A 3AJTIAYU JTUCHUATIJINHBI

1.1. Heau AuCHUMIHHBI

[lenpt0 M3y4eHUS AUCHMIUIMHBI SIBIAIOTCS: 3HAKOMCTBO C OCHOBHBIMH
KOHCTPYKIIUSIMA anmapaTHOTO OGOpPMIICHUS TEIIOMacCOOOMEHHBIX ITPOIIECCOB,;
OBJIQJICHUE WHXXCHEPHBIMA METOJAMKAMHU  TEIUIOTEXHOJIOTUYECKUX PaCueTOB
MIPOIIECCOB M anmapaToB; MOJYYEHHUE HABBIKOB IO METOJlaM BBIOOpAa W IPOBEPKHU
OCHOBHOT'O u BCIIOMOTaTEJILHOTO 000pyI0OBaHUS MPOMBIIIJIEHHBIX
TEIJIOMAacCOOOMEHHBIX anmnapaToB

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

[TpuoOpeTenne MHKEHEPHBIX HABBIKOB B TEINIOTEXHOJIOTHYECKUX pacyeTax
MIPOMBITIUICHHON TETJIOMacCOOOMEHHOM anmaparypsl; GOpMHPOBAHUE Y CTYICHTOB
3HAHUH TEIJIOTEXHUYECKON TEPMUHOJIOTHH; Pa3BUTHE Y 00y4aeMbIX CIOCOOHOCTH K
CaMOCTOSITEIbBHOMY ~ OPMEHTHPOBAHWIO B  HOPMATHBHOM W CIIPABOYHOM
JOKYMEHTAIIMM TPU pacueTaXx ¢ IPOCKTUPOBAHUHM TEIJIOMACCOOOMEHHBIX
YCTPOMCTB

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Huctuminaa — «TemmomaccooOMeHHOE — 000pYyJIOBaHUE — MPEINIPUSTHI
OTHOCHUTCS K IUCUUITTMHAM BapuaTUBHON yacTH Oyoka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBTATOB OBYYEHUA 11O
JUCHUIIVIMHE

[Tponiecc u3ydenus nucuuminHbl «TermnomaccooOMeHHOE 00OpyIOBaHKE
NpeINpUsITHIN» HampaBJieH Ha (JOPMHUPOBAHHE CIEAYIONTNX KOMIETEHITHIHA:

OIIK-2 - cnocoOHOCTh JOEMOHCTPHPOBATH 0a30BbIE 3HAHUS B 00JacTU
€CTECTBEHHOHAYYHBIX JUCIHUIUINH, TOTOBHOCTBIO BBIABISATH €CTECTBEHHOHAYUYHYIO
CYUIHOCTh NIpo0JieM, BO3HHUKAIOIIUX B XOJ€ MPO(PECCHOHATBHON AESATEeIbHOCTH;
OPUMEHATh Ul WX pa3pelleHdss OCHOBHBIE 3aKOHbl €CTECTBO3HAHHUS, METOJbI

MaTeMaTU4YeCKOro  aHajlu3a U MOJCJIMPOBAHUSA,  TEOPETUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS
[IK-4 - cnocoOHOCTh K TIPOBENCHUIO OKCIEPUMEHTOB IO 3aJIaHHOMN

MCTOJUKCE, 06pa60TKe N aHAJIN3y IIOJYUYCHHBIX PC3YJIbTATOB C IPUBJICUCHUCM
COOTBCTCTBYIOHICTO MATCMATHUYCCKOI'O aIlliapara

Pe3yabTaThl 00yueHHs], XapaKTepU3yolmue

Komnerenuus
¢hopMHUPOBAHHOCTH KOMIIETEHUMH
OIIK-2 3HATh METOJIbI MATEMATUUECKOT'0 aHaInu3a 1
MO/JICJIUPOBAHUSI, TECOPETUUYECKOTO U SKCIEPUMEHTATILHOTO
WCCIIETOBAHUS

YMETH BBISBISATh €CTECTBEHHOHAYYHYIO CYITHOCTh
npo0sieM, BO3HUKAIOIIMX B X0J1€ MPOPEeCCHOHATbHON
NEeSATEeIbHOCTH; PUMEHSTh JIJIsl UX pa3pelieHusi OCHOBHbBIE
3aKOHBI €CTECTBO3HAHUS

BIaACTb 0a30BBIMU 3HAHUSIMHU B 00J1aCTH
CCTCCTBCHHOHAYYHBIX TUCIUIIIINH

I1K-4 3HaTh METOAUKY IPOBEICHUIO SKCIIEPUMEHTOB




yMeTh 00padaThiBaTh U aHATTM3UPOBATH MOTYYEHHbBIE
pE3yIbTaTOB

BJIAZACTb COOTBCTCTBYIOIMUM MATCMATHYCCKUM aIlllapaTOM

4. OFBbEM JIUCHHUIIJINHBI
Obmas TpyaoeMKocTh AucuUIUINHbI « TermnoMaccooOMeHHOE 000pyA0BaHNEe
NPEANPUATUAI» COCTABIISIET [ 3.€.
Pacnipenenenue TpyJ0€MKOCTH AUCHUIUIMHBI IO BUJAM 3aHATHUI
ouyHasi popma oOyueHust

. Bcero CemecTpsl
Buasl yueOHOM paboThI HACOB 5 Z
AyauTOpHbIE 3aHSITHS (BCEro) 90 54 36
B Tom uncae:
Jlexknun 36 18 18
[Tpaktrueckue 3ansatus (I13) 36 18 18
JlaGopatopusie pabotsl (JIP) 18 18 -
CamocrosiTeibHas padboTa 135 90 45
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 27 - 27
Buaer mpomexxyTouHOM a:l’“TeCTaI_II/II/I - + + +
DK3aMeH, 3a4eT C OIEHKON
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 252 144 108
3a4.e]l. 7 4 3
3a04Has popma 00yueHuUs
. Bcero CemecTphl
Bunbr yue6HOM paboTh YACOB 7 3

AyauTOpPHBIE 3aHATHS (BCEro) 30 10 20
B Tom uncre:
Jlexuuu 8 4 4
[TpakTuueckue 3ausatus (113) 10 2 8
JlabopaTtopusie pabotsl (JIP) 12 4 8
CamocTrosiTesibHasi padoTa 209 105 | 104
KypcoBoii npoexkt + +
KourpoJuabHasi padora + +
Yacel Ha KOHTPOJIb 13 4 9
Buael npomexxyTouHOM aTTeCTaI_II/II/I - + + +
9K3aMEH, 3a4ET C OIEHKOU
OO61ast TPy 10€MKOCTb:
aKaJIEMUYECKUE YaChl 222 119 133
3a4.e. 7 3.31 | 3.69

5. COAEPKAHME JIMCHUTLTAHBI (MOYJIST)




5.1 Copep:xkanue pa3aesioB JAUCHUIVIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUAM 3aHATHI
ouHasi gopma o0yueHust

Ne Haumenosanue Tembl Conepxanue paszena Jlexn Tpaxc | JIab. CPC Beero,
/11 3aH. 3aH. yac
1 |OcHoBHBIE BUJIBI| TemI0TeXHOIOTNUECKIE CXEMBEI,

IMPOMBIINIJIICHHBIX IIponuecCChl, alIaparbl, YCTaAaHOBKHMH.

TeriomaccoooMenHbIx |[Knaccupukarus
IPOLIECCOB, aIlapaTOB|TEIIOMACCOOOMEHHBIX —IPOIIECCOB

U YCTaHOBOK 1 annapatoB. OCHOBHBIE IPOLIECCHI:
HarpeBaHue, OXJIAXKJCHHE,
HCIapeHue, KOHJIEHCAllHsl,
BBITIAPUBAHHUE, cyOnumarnus,

IUIaBJIEHHE, CYILIKa, pa3/eleHue,
pekTuduKanys, AUCTWULALNSL; WX
TeTUIoQU3NIECcKast CYIIHOCTb,
OCHOBHBIC TIPUHLUIBI  pacueTa.
TemsooOMeHHbIE ammapaTtbl U HX
KJaccuukanus - MO Ipoleccam

T613H006M6Ha, 1o BpeMEHH| ) 20 ”
JeicTBYs, 10 Ha3HA4YCHMUIO.
Tennoo6meHHbIE "
TEIMJIOMAacCOOOMEHHbIE YCTAHOBKU:
IIOAOTPEBATENBHBIE,
KOHJICHCALlUOHHbBIE U
XOJIOAWIBHBIE; BbIITApHBIE,
OIIPECHUTEIIBHBIE,
JTUCTUUISILIUOHHBIE,
PEeKTH(PHUKAIIMOHHbIE, CYIIUIIbHBIE U
np. TennoHocuTenu: OCHOBHBIE
CBOICTBa " obnacTtu
palMOHAIBHOTO MIPUMEHEHHUS:
BOJSIHOM Tap, BOJA, IbIMOBBIE T'a3bl,
BBICOKO- U HH3KOTEMIIEpaTypHbIE
TEIJIOHOCHUTEIH.

2 |PexyneparuBubie  u|KoHCTpyKINn HauboJee
pereHepaTuBHbIE pacnpoCTpaHEHHBIX TUIIOB
TEr1000MeHHbIe pEKyNnepaTUBHBIX TOA -
anmnaparsl TpyO4aThIX, KOXKYXOTPYOHBIX,

IJIaCTUHYATHIX, CIUpaIbHBIX,
MaTPUYHBIX. Nx OCHOBHBIE
3JIEMEHTBI 51 Y3IIBI.
KOHCTpYKTUBHBIII M IOBEPOYHBII
TEIJIOBBIE pacyeTsl TOA.| 6 6 8 20 40

I'mppaBmuueckuii  pacuer TOA.
Pacuer TOA ¢ wucHoibs30BaHHE
OBM. CosepmienctBoBanue TOA
Ha ©Oa3e HX MaTeMaTH4eCKOIo
MOJEIUPOBAHUA. Ilonsrue 0
TEXHUKO-3KOHOMHYECKOM

ontummuzatmn  TOA. Kpurepuit
OIITUMMU3ALINH, napameTp




ONTHUMHU3ALNU, LeneBass (QyHKIUS.
Pemenue 3amau ontuMH3alnMUd Ha
OBM. TOA ¢  pa3BUTBIMHU

MTOBEPXHOCTSIMU TETII000MEHa.
CrniocoOsl W3TOTOBJICHUS u
0COOEHHOCTH pacuera.
PexynepatuBHbie TOA
MEPUOJIUYECKOTO  JIEUCTBUA, HX
TEIIOBOM pacuer, rpaduxu
TEMIIepaTyp ¥ TEIUIOBOW HArpy3KH.
TennoBoi pacuer

BOJIOHArpeBareseii-akKyMyIsiTOpOB
C MTAPOBBIM U BOJSIHBIM 00OTPEBOM.
PerenepatuBupie TOA. Amnmapatbl
c HETIOABU>KHOM "
repeMenaronencs HAaCaJKoM.
Amnmapatel C KHUIAIIAM CIOEM: C
AKTUBHOW HACaJKOW U KOHTAKTHBIE.
Ocobennoctu TemiooOMeHa,
TEMIIEpaTypHbIE PEXKUMBI U TOJE
Temriepatyp. TemioBod pacuer
perenepatuBHbix TOA. Meroanka
terioBoro  pacuera  TOA ¢
KHUISIITIM CJIOEM.

JucTUsIIMOHHbIE U
peKTU(UKAITMOHHBIS
YCTaHOBKHU

OOue cBeJeHUs O NEPEeroHKe M

peKTU(dUKALINH.

DU3UKO-XUMUYECKHUE CBONCTBA
OuHapHbIX cMmeceil. OcoOeHHOCTH
MPOLIECCOB KUIIEHUS u
KOHJIGHCAllUM OWHApHBIX CMeceH.
A3eoTponHbIe CMECH.
Juctrmmanust. Huarpamma

cocrossHus t-X,y M auarpamma
paBHOBECHS y-X JUIsi OMHApHBIX
cMecei. [Ipoueccer B
PeKTU(UKAIIMOHHBIX YCTAaHOBKAX U
ux uzo0pakeHMe Ha t-x,y M y-x
muarpammax. Jlednermauus u

cemnaparus. CxeMbl
peKTH(UKAITMOHHBIX YCTAaHOBOK
TUTS OMHAPHBIX CMecen.
Konctpykunun TapeNbYaThIX,

CUTYATBIX M HACaJOYHBIX KOJIOHH.
OnpeneneHne 4ucna Tapenok B
KoJIoHHe. Bnmsgnue ¢uermoBoro
yyclia Ha  OKOHOMHKY  IpH
MPOEKTUPOBAHUN U DKCILTyaTalluu
KOJIOHHBI. BpIOOp onTumanbHOTO
¢nermoBoro  uucna.  TemnoBoi
Oayranc PeKTH(UKAITMOHHBIX
ycTraHoBOK. OmpezeneHue pacxoja
rnapa YW OXJaXJarolled BOIbl Ha

10

20

42




pabory PeKTH(PUKAITMOHHBIX
YCTaHOBOK HEMPEPHIBHOTO
IEUCTBUSL.

BrinapHbie ycTaHOBKH

®U3nYeCKUe OCHOBBI IPOLIECCOB
BbInapuBaHusa. CBOICTBa BOJASHBIX
pactBopoB. Kiaccupukamuss u
KOHCTPYKLIUU BBINApPHbIX
anmnaparos. Cenapartopsl u
OpBI3TOOOTACIUTENN, BHIOOP UX
OCHOBHBIX  pa3mepoB.  Cxembl
MHOT'OCTYIEHYAThIX BBINApPHbIX
YCTaHOBOK (MBY)
IIOBEPXHOCTHOTO TUNA:
MPSIMOTOYHBIE,  MPOTUBOTOYHBIE,
CMEILIaHHble, HENPEpPhIBHOTO U
IIEPUOJUYECKOTO0  JIEHCTBUS;  C
KOH/IEHCAaTOpOM, c
IIPOTUBOABIICHUEM, C
YXYIIIEHHBIM BaKyyMOM.
MarepuanpHblii 0anaHc mporecca
BBIIAPUBAHMU. Onpenenenne
KOJIMYECTBA BBINAPEHHOM BOJBI U
KOHIIEHTPALUU pactBopa.
TennoBou pacyer MBY.
pacnonaraeMas " 0JIE3HAs
pasHocTH TEeMIEeparyp.
TeXHUKO-2KOHOMUYECKHE
MOKa3aTean MBY. Bri6op
ONTUMAJIBHOTO YHCIIA CTYIIEHEN IS
MBY. Cxemsl ojiorpesa pacTBopa,
IIPUMEHSAEMOTO Ha MBY.
OnTuManbHOE YHCJIO  CTYyNEHEH
nonorpesa. PannoHalbHBIE CXEMBI
WCIOJIb30BaHUS BTOPUYHOTO TEILIa.
Brimaphsie anmnaparsl c
MOTPYXHBIMU TOpeJIKaMH.
AnuabaTHble BBIIAPHBIE AIapaThI.
Kpucrammmsaropsl.

20

36

CymuibHble
YCTaHOBKHU

Haznauenue u BU/IBI
00€3BOKMBAHUS. ObnacTb
npuMeHenuss cymku. CBoicTBa
BIIQYKHBIX MaTepHaJIOB KaK
00BeKTOB cymku. OOIIe CBEACHHS
0 mpoueccax cymkd. KuHermka
CYIIKH. JuHamuka CYIIKH.
KonBekTuBHas CYIIIKa.
TennorexHomornueckue CXEMBI
CYUIMJIbHBIX YCTaHOBOK.
AnmnapaTHO-TEXHOJOTNYECKOE

odopMIIeHHE TPOIECCOB CYIIKH.
Cymika XUAKOTEKYYHX, TBEPIBIX,
JIMCTIIEPCHBIX u JICHTOYHBIX

20

34




MaTepHaoB. Cymka TBY wu
CY6HI/IMaLII/IOHHBIe CYIIHJIbHBIC
YCTaHOBKH.

CMmecHurenpHbIe
TEIUIOMAacCOOOMEHHBIE
anmapatsl

TexHomornueckue IpoLecCHl U
YCTAHOBKH C TEIIOMAaCCOOOMEHOM.
JBKymiasi cujia MaccOOOMEHHBIX
nporeccoB. H - d - nuarpamma
BJIQKHOTO BO3/[yXa M IPOIIECCHl HA
HEN. CwmecurenbHbIe
TEIJIOOOMEHHBIE ~ ammapaTsl U
YCTAHOBKH: KOHJICHCATOPHI
CMEIICHHS, CKpyOOephl Mokl U
HacaJI0OYHbIe, TPAJAUPHH. METOIbI U
QITOPUTMBI ~ pacyeTa amnmnapaToB.
[Ipoueccel B ckpyOOepax u U3
nzobpaxxenme ©Ha H - d -
Jrarpamme. Meronunka
OTIpeIeIIeHUS KOHEUHBIX
TEMIIEpaTyp W TEMIIEPaTypHOTO
Haropa B CKpyOoOepax.

20

28

XOJIOOUIILHBIE
YCTaHOBKH

Knaccudukanus ycTaHoBOK Juis
TpaHchopMamu  TEIUIOTHI u
obacTu nux IIPUMEHEHUS.
Tepmonnnamuueckue OCHOBBI
MIOJIy4EHUS UCKYCCTBEHHOTO
X0J10/4. XJtamareuTrl u
xyagoHocutenu. CpaBHUTEIbHBIE
XapaKTePUCTUKU XOJIOTMIIBHBIX
YCTaHOBOK. KomMmmpeccnonnsie
XOJIONWJIbHBIE YCTAHOBKM U HX
JJIEMEHTBI, METOABl  TEIIOBOTO
pacuera. AOGCOpOIMOHHBIE
XOJIOIWJIbHBIE YCTAaHOBKH. ['a30BbIe
XOJIOIUJIbHbBIE YCTaHOBKH.
ITaposxkektopuble XY u  HX
9JIEMEHTHI; 00J1aCTh TPUMEHEHUSI.

15

25

Htoro

36

36

18

135

225

3a04Has (popma 00yueHuUs

HaumenoBaHue TeMbl

Cogepxanue pasjena

Jlexn

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
gac

OCHOBHBIE
HpOMBIHIJ'IeHHI)IX
TEMI0MAaCcCCOOOMEHHBIX
MIPOIIECCOB, aIapaToB
U YCTAaHOBOK

BHUJIBI

TemnoTeXHOIOTHYECKHE  CXEMEL,
MIPOIIECCHI, ammapaThl, YCTAHOBKH.
Knaccudpukanus

TETIOMAaCCOOOMEHHBIX IPOIIECCOB
U anmaparoB. TemaoHOCUTENu:
OCHOBHEIE CBOWMCTBAa U 00JIacTH
paIoHaIbLHOTO MIPUMCHCHUS:
BOJISTHOM TIap, BOJIA, TLIMOBBIC T'a3bl,
BBICOKO- W HH3KOTEMIIEPATyPHBIE
TEIUIOHOCHUTEIIH.

30

31

PexynepaTtuBHble U
PCTrCHCPATUBHBLIC

HanoboJiee
TUIIOB

Koncrpykuun
pacrpocTpaHEHHBIX

30

40




TEIUIO0OMEHHEIE
anmapatsl

peKynepaTUBHBIX TOA -

TpyOuaThIX, KOXKYXOTPYOHBIX,
[IJIACTUHYATBIX, CIUPAJIbHBIX,
MaTpUYHBIX. Nx OCHOBHBIE
3JIEMEHTBI u Y3IIBI.

KOHCTpYKTUBHBII U ITOBEPOYHBII
temioBbie pacueTsl TOA. Tlonstue

0 TEXHUKO-DKOHOMHYECKON
ontummzaimn  TOA. Kpurepuit
ONTUMU3ALINH, napameTp

ONTUMHU3ALNU, LeeBass (YHKIUS.
TOA c pa3BUTBIMU IOBEPXHOCTSIMU
teruiooOMeHa.  PekymneparuBHbie
TOA mnepuoanyueckoro JeucCTBUS,
WX TEIUIOBOM pacueT, rpaduxu
TEMIIepaTyp U TEIUIOBOW Harpy3KHu.
PereneparuBHbie TOA.
OcobeHHOCTH TEIIO00MEHa,
TEMIEpaTypHbIE PEXUMBl U TOJE
temneparyp. TemioBoi  pacuer
perenepatuBHbIiXx TOA.

JAuCTUIUISIIMOHHBIE U
peKTU(UKAIMOHHBIE
YCTaHOBKHU

OOmue cBeneHUs O NEPEroHKE U

PEKTH(UKAIIHH.

DOU3NKO-XUMHUYECKHE CBOMCTBa
OouHapHbIX cmeceid. OcoOeHHOCTH
MPOLIECCOB KUTICHUS u
KOHJICHCAIlU OWHApHBIX CMeceH.
A3eoTponHsbIe CMeECH.
Juctunnsamus. Jnarpammsl

COCTOSIHUS JUTSI OWHAPHBIX CMECEH.
IIponiecchl B peKTH(PUKALMOHHBIX
YCTaHOBKAaX U MX M300pakK€eHHE Ha
t-x,y W y-Xx  JauarpaMmmax.
Onpenenenue uuciaa Tapeiok B
KoJIoHHe. BnmsHue ¢uaermoBoro
gpciaa  Ha  OKOHOMHKY — TIpH
MPOEKTUPOBAHUM U DKCILTyaTalluu
KOJIOHHBI. BBIOOp ONTUMaFHOTO
(1erMoBOro ynca.

30

39

BelntapHble yCTaHOBKH

®u3nyecKkue OCHOBBI IPOIIECCOB
BbllapuBaHus. CBOWMCTBA BOJSIHBIX
pactBopoB. Krnaccubukamus wu

KOHCTPYKLIUHA BBITIAPHBIX
anmnaparos. Cxembl
MHOT'OCTYIIEHYAThIX BBITIAPHBIX

ycranoBok (MBY). MarepuainbHblii
OamaHc Tmporecca BbIMAPUBAHMUA.

Onpenenenue KOJINUECTBA
BBIITAPEHHOU BOJbI Hu
KOHIEHTPALINKU pacTBopa.
Tennosou pacuer MBY.

pacmoJjiaracmas 41 I10JIC3HAasA

30

33




pazHoCTH Temmeparyp. BrimapHbie

anmnaparsl C HOTPYXHBIMU
TOpEIKaMH. AnmnabaTtHbie
BBIIIAPHBIE anmnaparsl.
Kpucrannmzaropsl.
5 |CymmnbHbie Haznauenue U BU/IBI
YCTaHOBKHU 00€e3BOKHUBaHUS. CaoiicTBa
BJIQXKHBIX MaTepUajoB KaK
O0OBEKTOB  CYIIKH. Kunernka
CYLIKH. JnHamuka CYILLKH.
KonBektuBHas CyIlIKa.
AnmnapaTHO-TEXHOJOTNYECKOe 1 2 30 33

oopmieHre NPOLECCOB CYLIKH.
Cymka XUAKOTEKYYHX, TBEPIBIX,
JMCTIEPCHBIX u JI€HTOYHBIX
MaTepHUaoB. Cymka TBY wu
cyOIMMalMOHHbIE CYIIUJIbHBIE
YCTaHOBKHU.

6 |CmecuresbHbIe TexHomornueckue TMPOIECChl U
TEIIOMACCOOOMEHHBIC [yCTAHOBKU C TEIIIOMAacCOOOMEHOM.
arnmapaThl JIBHXKyIas cuja MaccOOOMEHHBIX
mporieccoB. H - d - mumarpamma
BJI&XKHOTO BO3/yXa M MPOIECCH Ha
Hei. [Ipoueccol B ckpy0Oepax u u3
nzobpakenne Ha H - d -
JHarpamMe.

7 |XononunabHbIe Knaccudpukanus ycraHoBOK —ajst
YCTaHOBKH TpaHchOpMallUd  TEIJIOTHI "
oOnactu ux IPUMEHEHUS.
TepMmonnHamMuueckue OCHOBBI
MOJIy4EHUs HCKYCCTBEHHOTO
X0JI0/1a. XnanareHTbl u
xnanonocutenu. CpaBHHUTEIbHBIC
XapaKTEPUCTUKU XOJIOIUIIBHBIX
YCTaHOBOK. Komnpeccrnonubie
XOJIOMJIbHBIE YCTAHOBKM U HX
JJIEMEHTBI, METOAbl  TEIIOBOTO
pacuera. AGCOpOIOHHBIE
XOJIOWJIbHBIE YCTAaHOBKH. ['a30BbIe
XOJIOTUJIbHbBIE YCTaHOBKH.
[Taposxkektopuble XY u  Hx
9JIEMEHTHI; 00J1aCTh TPUMEHEHUSI.

Hroro| 8 10 12 209 239

5.2 IlepeyeHb J1a60PaTOPHBIX PadoT

Jlabopatopuass padora Nel M3ydeHue KOHCTPYKIIMM U  HCCIEAOBAHHE
PEKUMOB pabOThl TOPU3OHTAIBHOTO MAPOBOJISTHOTO TOIOTPEBATEIIS

JlabopaTtopHass padota Ne2 H3ydeHue KOHCTPYKIIMM U  HCCIEAOBAHHE
PEKUMOB pabOThl TOPU3OHTAIBHOTO BOJOBOJISTHOTO TIOIOTPEBATEIIS

Jlabopatopnas pabota Ne3 OnpeneneHne onTUMaIBHOTO (HJIETMOBOTO YUCIA
peKTU(UKALMOHHON KOJIOHHBI HEMPEPHIBHOTO ACHCTBHS




6. IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCIUILIMHBI
IpeaycCMaTpUBaET BBIMOJHEHUE KYpPCOBOTO MPOEKTa B 7/ ceMecTpe ISl OYHOMU
dbopmbl 00ydeHUs, B / ceMecTpe I 3a04HOM (hOpMbI O0yUICHUSI.

IIpumepHas TemaTMka KypcOBOTO Ipoekra: «Pacuer MHOrocryneHdaTou
BBIITAPHON YCTAaHOBKU»

3amaun, pemaeMble MPH BBHITTOJHEHUN KypCOBOTO MPOEKTA:

- OTIPEJICNIUTH ONITUMAJIBHOE KOJIMYECTBO CTYIECHEW BHIIAPUBAHUSA;

- pacmpenenuTh KOHIICHTPAIIMIO pacTBOpa U MapaMeTphl TPEIOIIero,
BTOPUYHOTO TTAPOB U PacTBOPA MO CTYICHSIM;

- OTPEENINTD IUIOIIA U TOBEPXHOCTH TEIIIO0OMEHA BhIMAPHBIX allapaToB B
Ka)KJO0U CTYIEHHU;

- OTIPEICNIUTD PACXO]] U IIApAMETPhI IPEIOIIETO Mapa MNepBOM CTYNEHHU.

KypcoBoii mpoexkr BkimouaeT B cebs rpaduyeckyl0o 4YacTb U
PacyeTHO-TIOSICHUTENIbHYIO 3aIIUCKY.

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUSA
IMPOMEXYTOUYHOMN ATTECTAIIUU OBYUYAIOIIIUXCH 11O
JAUCIHUIIJIMHE

7.1. Onucanue moka3zaresjieili U KpUTEPUEB OLEHNBAHUS KOMIIETEHIUIt
HA Pa3JIMYHBIX 3Tanax UuX GopMUPOBaAHUS, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHUM M MEKCECCHOHHOW aTTeCTaluu
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH).

K PesyabTaThl 00y4eHnus, K

oMIie- XapaKTepHu3ylolue UTEPUHU

TeHmus c q)(I:pM“pI:) BayHHTm Oll(IE)HPIBZII)Hl/lﬂ ATTeCTOBaH He arrecroBan

KOMIIETCHIUH

OIIK-2 3HATb METO/IbI IIpaBuiIbHOE BBINIOJIHEHUE Brimonuenue Hesbimonuenue
MaTeMaTHIECKOTO 71ab0paTOpHBIX paboT, pacuer paboT B CpOK, paboT B CPOK,
aHaJn3a u KYPCOBOTO MPOEKTA NPEeAYCMOTPEHHBI |IPEAYCMOTPEHHBIN
MOJETUPOBAHUS, i B pabounx B paboumx
TEOPETUYECKOTO U porpaMmax porpamMmax
AKCIIEPUMEHTAITLHOTO
HCCIIeTIOBAHUS
YMETh BBISBIIATH Perenue 3amad Ha npakTryeckux | BemonxeHune HeBpimonuenue
€CTECTBEHHOHAYYHYIO  |3amsiTmsix paboT B CpPOK, paboT B CPOK,
CYITHOCTH MpoOeM, MPEAYCMOTPEHHBI |PEAYCMOTPEHHBIN
BO3HMKAIOIIUX B XOJIE i B pabounx B pabounx
po¢eCCHOHATBHOM IporpamMmax IporpamMmax
NeSITeITbHOCTH;
MPUMEHSTD IS UX
paspelieHus OCHOBHbIE
3aKOHBI €CTECTBO3HAHUS
BIIaJICTh 0a30BBIMH [IpaBmibHOE pereHne 3a1a4 Ha Brinonnenue Hesbinonuenue
3HAHUSIMH B 00J1aCTH IPAKTHYECKUX 3aHATHSX, pacder u| PaboOT B CPOK, paboT B CPOK,
€CTECTBEHHOHAYYHBIX MPEAYCMOTPEHHBI |IPEAYCMOTPEHHBIN




JUCLUTUIMH odopmiteHHE KYpCOBOTO IPOEKTA i B pabounx B paboumnx
nporpammax nporpammax
[1K-4 3HaThb METOJUKY IIpaBHnBHOE BHIIOTHEHUE Brimonnenue Heseimonnenue
IIPOBEJICHUIO nmabopaTopHEIX paboT, pacyer paboT B cpoK, pabor B CpOK,
9KCTIEPUMEHTOB KypCOBOTO MPOEKTa MIPEAYCMOTPEHHBI |IPeyCMOTPEHHBIN
i B pabounx B paboumx
porpamMmax porpamMmax
yMmeTh 00pabarsiBaTh U |Pemenune 3aja4 Ha npaktuueckux | BeimomHeHue Hessimonuenne
aHATM3UPOBATH 3AHITUIX paboT B CpOK, paboT B CpOK,
MOJTy4CHHBIC TIPEAYCMOTPEHHBI |IpeyCMOTPEHHBIN
pe3yIbTaToOB i B pabounx B paboumx
nporpammax nporpammax
BIAJICTh [TpaBunbHOE perieHue 3a/1a49 Ha Bemonnenne Hessimonuenne
COOTBETCTBYIOIUM MPAKTUYECKUX 3aHATHUAX, pacueT U pabor B CpoK, pabor B CpOK,
MaTeMaTH4eCKHM o OpMIIeHHE KypPCOBOTo poekTa | PEIYCMOTPEHHBI | IPETyCMOTPEHHBIH
anmnapaTtoM i B paboumnx B pabounx
nporpammax nporpammax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MpPOMEKYTOUYHOTO KOHTPOJISI 3HAHWM OIleHUBaloTcs B 6, 7
cemecTpe Mg oyHOM ¢dopmbl oOyuenus, 7/, 8 ceMmecTtpe sl 3a04HOM (HOPMBI
OOy4eHHsI IO YEThIPEXOATIBHON CHUCTEME:

«OTIUYHOY,;
«XOPOIIIOY;

«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIHHO.

K PesyabTaThl 00y4eHnus, K
oMIIe- XapakTepu3ywinue UTEPUHN
— c(pgpM“p]:m ;m::c“ OHBHHBEHHH OTan4yHo Xopowo Yaosa. Heynosa.
KOMIICTCHI U
OIIK-2 |3HaATH METOIBI Tect Bremonnenun | Brinonnenune Brimoninenue B Tecte
MaTeMaTHIECKOro e tecta Ha |tecra Ha 80- 90% | Ttecrta ma 70- | menee 70%
aHaM3a u 90- 100% 80% MPaBUJIBHBI
MOJIETTUPOBAHMUS, X OTBETOB
TEOPETUIECKOTO U
JKCIIEPUMEHTAIHHOT
0 HCCJIeIOBaHUs
YMETb BBIABIAThH Pemenue 3amaun [Mponemonctp | IIpomemonctp | 3amaum He
€CTECTBEHHOHAYUYHY |CTaHIapTHBIX peIleHBl B | MPOBAH BEPHBIH |MPOBAH BEPHBIN| pEIICHBI
0 CYIITHOCTH MIPAKTHICCKIX ITOJIHOM XOJI pEIICHUs | XOJ PEIICHUS B
npooueM, 3a1a4 00beMe 1 BCEX, HO HE OOJILIINHCTBE
BO3HHUKAOIINX B MOJTYYCHBI | MTOJTyYeH BEPHBIH 3a1a4
xoje BEpHbIE OTBET BO BCEX
npoQeCcCUOHANTBHOM OTBETHI 3a7a4ax
JIeATEILHOCTH;
MPUMEHSTD TS UX
paspenieHus
OCHOBHbBIE 3aKOHBI
€CTECTBO3HAHMS
BIageTh Oa30BbIMH  |Pemenme 3anmaun IIpomemonctp | Ilpomemonctp | 3amaum He
3HAHWSIMH B O0JIACTH |TTPUKIIATHBIX peIIeHBl B | MPOBaH BEPHBIN |MPOBAH BEPHBIN| PEIICHBI
€CTECTBEHHOHAYYHBI (3a7a4 B MMOJIHOM XOJl pelICHHs | XOX PEIICHHUS B
X JUCIHUILINH KOHKPETHOU 00beMe 1 BCEX, HO HE OOJILIINHCTBE
MpeAMETHOM MOJTyYCHBI | MOJTyYeH BEPHBII 3a1a4
obJactu BEpHbIE OTBET BO BCEX
OTBETHI 3a7a4yax
TIK-4 3HaThb METOJIUKY Tect Brmonnenu | BrimonneHnue Brmonnenue B tecte
MPOBEACHUIO e tectra Ha [Tecta Ha 80- 90% | Tecta Ha 70- | menee 70%
SKCHEPUMEHTOB 90- 100% 80% MIPABUIIBHBI
X OTBETOB




yMeTb 00pabatsiBath |Pemenue 3anaun IIponemonctp | IIpopemonctp | 3amauu He
Y aHAJM3UPOBAThH CTaHJapTHBIX pELIeHBl B | MpOBaH BEPHBIH |MpOBaH BEpHBIN| peIIeHbI
MOTy4CHHBIE MIPaKTHYECKHX TIOJTHOM XOJ PEICHHUsS | XOI PELICHUs B
pe3yIbTaToOB 3amad o0BeMe 1 BCeX, HO HE OOJBIIMHCTBE
TIOTy4YeHbI | MOTY4EH BEPHBIN 3a7aq
BEPHBIE OTBET BO BCEX
OTBETEHI 3ajadax
BJIAJETH Pemenne 3amgaun Iponemonctp | [Ipomemonctp | 3amaun He
COOTBETCTBYIOIINM  [NIPUKIATHBIX pCLICHBI B | MPOBaH BEPHBINH |MpOBaH BEpHBIN| pEIICHEI
MaTeMaTHYECKUM 3a7ad B TIOJTHOM XOJ PEICHHsS | XOI PELICHUs B
annapaTom KOHKPETHOH o0bemMe U BCEX, HO HE OOJIBIIHCTBE
MIpeAMETHON TIOJTy4YEeHBI | TOJy4eH BEPHBIN 3a1a4
obyactu BEpHBIE OTBET BO BCEX
OTBETEHI 3a7a4ax

7.2 IlpumepHblii mnepevYeHb OLEHOYHBLIX CpeACcTB (THIOBBIE
KOHTPOJIbHBbIE 32aJaHUSI MJIM MHbIE MAaTepHaJbl, HEOOXOAUMBIC IJIsl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (IJIH) ONBITA 1eATEIbHOCTH)

7.2.1 IlpumepHbIii NepevYeHb 3aaHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO

1. HenpepbIBHBII TEmIOOOMEH MEXAY JBYMs TEIUIOHOCUTEISIMH 4epe3
pa3JeNAIOIyI0  HEMPOHUIAEMYIO TOBEPXHOCTh MPOUCXOIUT B

1. PerenepatuBubix TOA

2. PexynepatuBubix TOA
3. CmecurenbHbix TOA

4. IIpaBuUIBLHOTO OTBETA HET

2. TemmooOMeH MeXIy HABYMSI TEIUIOHOCHUTENSIMH TIPU TOO0YEPETHOM

OMBIBAHUY OJHOM U TOU K€ MOBEPXHOCTHU NPOUCXOJIUT B
1. PexynepatuBabix TOA
2. PerenepatuBubix TOA
3. Cmecurenbabix TOA
4. [IpaBUIBLHOTO OTBETA HET
3. W3 mnepeuucneHHBIX TEIUIOHOCHUTENIEW NPAKTHYECKM HEBO3MOYKHO
TPAHCIIOPTUPOBATD:
1. Bonsnoii map
2. I'opsayas Boaa
3. JIbIMOBBIC Ta3bl
4. IIpaBUIBHOTO OTBETA HET
4. VI3 mepe4yncieHHbIX TeIUIOHOCUTENEH BO3MOXHOCTBIO TPAaHCIIOPTUPOBKHU
Ha caMble OOJIBIIINE PACCTOSIHUS 00JIaTaeT:
1. BoasiHoit map
2. I'opsyas Boja
3. JIbIMOBBIC Ta3bl
4. HuzkoTeMiepatypHble TEMIIOHOCUTENH
5. Cpenu Bcex KOHCTPYKUHUM pekynepaTuBHbIX TOA MpUMEHSIOTCS BO BCEM
BO3MO>KHOM JMaIla30He JABJICHUN U TEMIIEPATYP TEIJIOHOCUTENEH
1. KoxxyxoTpyOHbIE
2. CnupanbHble
3. [ImactuH4aTsIe
6. I[lnmomane mNPOXOAHOTO CEUEHHS] MEXTPYOHOrO MPOCTPAHCTBA B



K0kKyxoTpyOoHbIx TOA 110 CPABHEHUIO C IUIOIIAJbI0 MPOXOJHOTO CEUYEHHUS B
TpyOHOM MPOCTPAHCTBE:
1. bonbire B 2,5-3 paza
2. Menb1e B 2,5-3 pasa
3. [IpuOnU3UTENBHO OJIMHAKOBBI
7. Cnimpanbubie TOA o cpaBHeHHUIO ¢ Ko)kyxoTpyOHbiMu TOA oOnagaror
1. TToBBIIIIEHHOW TPOYHOCTHIO
2. TloBBIIIEHHBIM THIPABIMYECKUM COMTPOTUBIICHUEM
3. I1oBBIIEHHOW KOMIIAKTHOCTHIO
4. ITpaBUJIBHOTO OTBETA HET
8. Ilmomane mnoBepxHOCTH TemooOMeHa pekyneparuBHoro TOA
ONPEEIISIOT B PE3YIIbTATE
1. Ter10BOro KOHCTPYKTUBHOT'O pacyeTa
2. TennoBoOro NpoBEpOYHOTO pacuera
3. KoMnoHOBOYHOr0 pacuera
4. IIpoyHOCTHOTO pacuera
9. JIONONHUTENbHOE TEPEMENIMBAHUE I[OTOKA TEIJIOHOCHUTENS TpHU
JBUKEHUHU B U30THYTOM KaHaJIe MO/ IEUCTBUEM IIEHTPOOEKHON CHUITBI ATO
1. Pemupkynsuus
2. BropuuHast HUpKYJISLIMS
3. TypOynu3zarus
4. [IpaBUIBLHOrO OTBETA HET
10. KoMImoHOBKO#M TpyOHOTO My4YKa Ha3bIBA€TCs
1. Pacnionioxxenue Tpyo Ha TpyOHOU pelieTKe
2. Opwuenramusi TpyOHOro  MydyKa  OTHOCHTEIIBHO  IOTOKa
TEMJIOHOCUTENS
3. Pa3mernienue neperopogok B MEXTPYOHOM MPOCTPAHCTBE
4. Pa3menieHue neperopoJok B kpsimkax TOA

7.2.3 IlpumepHbIii epeyeHb 3aJaHUi 11 pellleHus1 MPUKJIATHBIX 32124

1. Ouenuth ™IOMAAL TOBEPXHOCTH TEIJIOOOMEHHOTO ammapara IIo
PEKOMEHTyeMbIM 3HAUCHUSIM KOI(PPUIIUESHTOB TEIIIOOTAAYH.

2. Haiitu »¢ddexkTuBHOCTh TEMIOOOMEHHOTO amnmapara MO0 HM3BECTHOMY
TEIUIOBOMY OasiaHCy.

3. Onpenenuthb cTeneHb OpeOpeHust o reOMETpUn peodep.

4. Onpenenuth KOd(PGUIMEHT TeIUIoNnepeaay co CTOPOHBI OPEOPEHHON U
HEOPEOPEHHOM MOBEPXHOCTH.

5. Habitu KIIJI pebpa u KIIJ opeOpeHHOI MOBEPXHOCTH IO H3BECTHBIM
XapakTepucTUKaM pedep u ko3 GUIIMEHTY TEII00TAAYH.

6. Omnpenenutb TpeOyeMyl0 MOIIHOCTh Ha MPOKAYKy TEIJIOHOCHUTENSI B
TEII00OMEHHOM armapare.

7. Haiitu koHeuHOe BiarocojepxaHue (IuO0 TeMmmeparypy Tas3a) B
CMECHUTEIFHOM TEIIO0OOMEHHHUKE U3 €T0 TEIUIOBOT0 OanaHca, CuuTasi ra3 Ha BBIXOJIE
MOJTHOCTHIO HACKHIIIIEHHBIM.

8. HaliTu KonM4ecTBO BTOPUYHOTO TMapa (MO0 KPEmKOTro pacTBopa) B



BBIIIAPHOW YCTAHOBKE IO CTYIIECHSIM.

9. Onpenenuth BpeMsl CYIIIKA MaTepuaia B IEPBOM MEPUOJIE.

10. OnpenenuTh BpeMsi CYIIKH MaTepHalia BO BTOPOM MEPHO/IE.

7.2.4 TlpuMepHBbIii IepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.5 IllpumepHbIi epedeHb 3aJaHUi AJ1s1 pellleHus1 NPUKJIATHBIX 327124

1.  XapakTepucTuka OCHOBHBIX TEIUJIOHOCUTENEH, MCIOJIb3yeMbIX B
IPOMBIIIEHHOCTH.

2.  OCHOBHBICE  KOHCTPYKIIMH  PEKYIEPaTUBHBIX  TEMI00OMEHHBIX
anmnaparos.

3. OcuoBHble pacueTsl pu mpoektupoBannu TOA. OnTuMusanus

4, KommnonoBka TpyOHOro nmyuka B pekyneparuBHbix TOA. KopuaopHsrit
Y IIaXMaTHBIN ydku. Pacuer TemiooOMeHa Ha MOBEPXHOCTH MTy4Ka.

5.  Ileperopoaku B MeXTpyOHOM IpocTpaHCTBE pekyrnepaTuBHbIX TOA.
KoHnctpykiuu. BapuaHThl yCTaHOBKH.

6. OpeoOpenune. KoncTpykiuu opeOpeHHbIX TpyO. Meroasl pacdera
TerI000MeHa Ipu opedpeHun

7. TenmooOMmeH npu KUNEHUH TEIJIOHOCUTENS. JBa Kpu3Kca KUIIEHUs

8.  TemiooOMeH mpu KOHJAEHCAlMM TeruioHocuTens. IlneHounas wu
KareJibHasi KOHICHCaLHs

9.  Crnoxwuslii TeruiooOMeH B pekymnepatuBHbXx TOA

10. TemnoBoit  mpoBepouHbIi  pacueT  pekynepatuBHbIX — TOA
HENPEPHIBHOTO IEUCTBUS

11. KommnoHoBoOYHBIH pacyeT pekynepatuBHbiXx TOA HenpepbIBHOIO
JNEUCTBUSA

12. Temnnosoi pacuer pexynepatuBHOro TOA meproanyeckoro AecTBUs
IIPY U3MEHEHUHN arperaTHOTO COCTOSIHUS OAHOTO U3 TEIUIOHOCUTENIEH

13. TennoBoii pacueT pexyneparuBHoro TOA nepuoanueckoro AeMcTBUs
IIPU MIOCTOSTHHOM arperaTHOM COCTOSIHMM TETUIOHOCHUTEIIEN

14. PerenepatuBubiec TOA. OCHOBHbBIE KOHCTPYKIIUU

15. Tennoo6meH B perenepaTtuBHbIX TOA

16. TOA c «ICEBIOOXKUKEHHBIM»  CJIO0E€M. XapaKTePUCTUKHU CIIOA.
['uapoanHamuka 00pa30BaHUS «KHUIISIIIETO) CIIOS.

17. BeinapuBanue pactBopoB. OCHOBHBIE Ipolecchl. MeTOIbI U CIOCOObI
BBITIAPVBAHUSA

18. ®wusuko-xuMuueckass  TemmneparypHas — genpeccus.  [Ipuuunbl
BO3HMKHOBEHUS. MeToibl pacuera

19. Tuppocrtatnueckass W TUAPOAMHAMHUYECKAs  TeMIEpPaTypHbIE
JENPECCUH.

20. Pacmonaraemas u moJje3Hasi pa3HOCTH TEMIIEpaTyp.

21. VcrpoiicTBO W mOpuUHIUI pabOThl  BBIMAPHBIX  allapatoB C
€CTECTBEHHOM LUPKYJISALNUEN pacTBOpa

22. VYCTpOMCTBO ¥ MNPUHIUN padOThl BBIMAPHBIX  alllapaToB C
IIPUHYAUTEIBHON HUPKYJISILUEN pacTBOpa

23.  YCTpoMCTBO U MPUHIUI paOOTHI MJICHOYHBIX BBIAPHBIX aIIapaToB



24. Mmnorocrynenuatoe BeimapuBanue. MBY. I'peromiye TemmoHOCUTENH.
[Togorpes pactBopa.

25. Knaccudukamuu MBY.

26. lcxonHble JaHHBIC U 1IETH TEIJIOBOTO pacyeta MBY.

27. PacnpeneneHue nojae3HoN pa3HOCTH TeMIepaTyp o crynensm MBY

28. KonrakTtHbie BeimapHble anmnapatsl. Konctpykuusa BA ¢ anmaparamu
MOTPYKHOT'O TOPEHUS

29. Kpucramnuzanus B BBINIAPHBIX anmaparax. MexaHusm
KpucTayuu3aui. CrnocoObl KpUCTaNIM3aluu

30. Kpuctammuzaropel. KoHCTpyKIusi BaKyyM-KpHUCTaJUTH3AIMOHHOTO

anrmapara.
31. VYcranoBkm anmumabatHoro wucnapenus. llpunnunm  paGoTel U
KOHCTPYKIUHU

32. [Ileperonka kak croco0 pazzaenenus cmeceil. bunapusie cmecu. Cmecu
C B3aMMHO HEPaCTBOPUMBIMU U YACTUYHO PACTBOPUMBIMU KOMITOHEHTAMHU.

33. bunaphbie cMecu ¢ B3aUMHO PacCTBOPUMBIMHU KOMITOHEHTaMHu. Bubl
cMeceil. 3akoH Payiis

34. JluarpamMmbl COCTOSIHHSI B3AMMHOPACTBOPUMBIX MICAIbHBIX CMECEH

35. JluarpamMmbl COCTOSIHHUS B3aMMHOPACTBOPUMBIX pEabHBIX CMECEH.
3akonbl KoHOBasIOBa

36. Huctumrsamus. OgHOCTyNeHYaTast IUCTUIUISAIIMOHHAS YCTAaHOBKA

37. MmHuoroctyneHuartas AMCTUUIALMOHHAS ycTaHOBKa. [lednermarus

38. Pextuduxammsa. KoHcTpykumss ©W TPUHIOUN PEKTHPUKATHMOHHON
YCTaHOBKHU MEPUOINYECKOT0 AeicTBUs. M300paxkeHune nponeccoB Ha 1uarpaMmme

39. Pektuduxanmonnas YCTaHOBKa HEIMPEPBIBHOTO NENUCTBHUS.
Konctpykuus. PY nns pazneneHns MHOTOKOMIIOHEHTHBIX CMECEN
40. Ilemm  pacuera  pEKTHU(PUKAIMOHHBIX  YCTAHOBOK. Meron

TEOPETUUECKHUX TapesIOK. Y paBHEHHUS pabOYuX JIMHUN

41. MeTon «KUHETUYECKON KPHUBOI» sl pacyeTa peKTHU(HUKAIIMOHHBIX
YCTaHOBOK

42. Bmusaue ¢uerMoBoro umcia Ha paboTy peKTUPUKAIUOHHON
ycTaHoBkH. OnpeiesieHie MUHUMaIbHOTO (hJIEeTMOBOTO YUCIIA

43. OmnpeneneHue  ONTHMAJIBHOTO  (PIIETMOBOrO  4YHMCIAa  METOJOM
[Tmanosckoro u PTM.

44, DJkcTpakTHBHas peKTU(UKAIUA. A3€0TpPONHAS pEKTHU(PUKALIMS.

45.  OcHoBHBIE crOCOOBI 00€3BOXKMBaHUA MaTepuaynoB. EcTecTBeHHas U
UCKycCTBeHHas cymika. CyIIIbHBIN areHT

46. CaoiicTBa BIaXXHBIX MaTepHaIOB. BUAbI CBS3M BIaru ¢ MaTepuaioM.

47. Juuamuka cymkd. OCHOBHBIC JBIDKYIIUME CHIIbI, TEPEMENIAOIINe
BJIary BHYTPH BBICYILIMBAEMOT0 MaTepuaia

48. Kunertuka cymku. [IepBblif 1 BTOpOil epHOIbI CYIIKH

49. OmpeneneHue NPOAOIKUTEILHOCTH MIEPBOTO U BTOPOTO ATANOB CYIIKU

50. BnusHue crnoco6a 1moaBoja TEIIOThHl Ha MEpPEeMEIeHUE BIIard BHYTPU
BBICYIIIIBAEMOTO MaTepHasa

51. Teopernueckas cyuimibHas ycTaHoBKa. M3o0paxeHue mporecca B



teopernyeckor CY Ha 1uarpamme

52. [lelicTBuTenbHas cylIwibHasi yctaHoBka. M3o0pakeHue mporecca B
neiicteutensHor CY Ha nuarpamme

53. Pemupkynauus cymmibHOro arenra. Cylika ¢ NpOMEXKYTOYHBIM
MOJIOTPEBOM CYIIMJIBHOTO areHTa

54. KoHTakTHBIE CYyIIWIbHBIE YCTAHOBKU

55. TepMmopanualoHHbIE CYIIMIbHBIE YCTAHOBKU

56. Cymka ToKaMu BRICOKOW YaCTOTHI

57. CybnuMmanuoHHas CyIlKa

58.  OcHoBHBIE CIOCOOBI MOTYYCHHSI HU3KUX TEMIIEPATYP

59. XnamoareHThl MapOKOMIIPECCHOHHBIX XOJIOJWUJIBHBIX YCTaHOBOK.
XJ1aJOHOCHUTEIHN

60. UWpeanpHast  MapOKOMIPECCHOHHAS  XOJOAWJIbHAs  YCTaHOBKA.
XonoauiabHbl ko3 duiment. M3o00pakeHue 1ykiia Ha JuarpaMmme

61. [elicTButenpHas OJIHOCTYTIeHYAaTas MapOKOMIPECCUOHHAS
XOJIOIUJIbHASL yCTaHOBKA. M300paskeHre UKIIa Ha TUarpaMMe

62. JIByxcrymeHuaTass MHapOKOMIIPECCHOHHAs XOJIOJIWIbHAs YCTaHOBKA.
N300pakeHne UKIa Ha TuarpaMmme

63. KackamHas  mapoKOMIpeCCHOHHAasi  XOJOJAWJIbHAsi  YCTaHOBKA.
N300pakeHne UKIa Ha TuarpaMmme

64. UpeanpHas ra30Bas XOJOIWIbHAS yCTaHOBKA. M300pakeHne MUKIa Ha
TUuarpaMMe

65. UWnpeanpHas Ta30Basi XOJIOAWUJIbHAS YCTAHOBKA C pereHepalueil Terma.
N3o0pakeHue KA Ha Juarpamme

66. [elictBuTenpHas Ta30Bas XOJIOAWIbHAS yCTaHOBKA. M3o00pakeHue
[IUKJIa Ha THarpamMmme

67. WneanpHas abcopOIMOHHAS XOJIOUIbHAS YCTAHOBKA

68. JleiicTBuTenpHas aOCOpOIMOHHAS XOJOAMIbHAS YCTaHOBKA

69. I[lapoakexkTopHas XOJIOAUIbHAS YCTaHOBKA. N3o0paxenue
UJICATHBHOTO U PEATTbHOTO IIMKJIOB HA TUAarpaMMe

70. TepmOdIEKTpUYECKHUE XOJIOAMIbHBIE YCTAHOBKU

/1. BnaxHbiid BO3J1yX .KonnuectBeHHsie " KA4EeCTBEHHBIEC
XapaKTEPUCTUKHU BIAYKHOTO BO3/yXa

72. H-d nmmarpamma BiaxHOTO BO3AyXa. M300pakeHHE OCHOBHBIX
IpOLIECCOB HA JMarpaMMe: HarpeB, OXJAXKIEHUEe, aauabaTHOE HCIapeHue,
CMeEIIIeHNE IBYX MOTOKOB

7.2.7 I1acnopT OlIEHOYHBIX MATEPHAJIOB

Kon
Kontpomupyemsbie pa3aenst (TeMbl) . HaumenoBanue
Ne n/mt KOHTPOJINPYEMOU
JTUCIUTUTAHBI OLICHOYHOI'O CpEeZACTBa
KOMITETEHITHH
1 PexyneparuBabie u perenepatuBnbie |OIMK-2, I[T1K-4 Tecr, 3amuTa
TEIIOOOMEHHBIE amapaThbl 1a00paTOpHBIX PadoT,
HK3aMeH
2 PexTudukanuoHHeie u OIIK-2, TIK-4 Tecrt, 3amura
JTUCTUUISIIIMOHHBIE YCTAaHOBKH 1abopaTopHBIX padoT,
9K3aMeH




3 BrinapHbie yCTaHOBKH OIIK-2, I1K-4 TecT, BeIMOTHEHNE
KypCOBOT'O TPOEKTA,
IK3aMeH

4 CyumibHbIe YCTaHOBKU OIIK-2, I1K-4 Tecr, 3K3aMeH
5 CmMmecutenbpnbie TOA OIIK-2, TIK-4 TecT, 3x3ameH
6 XO0JIOAUIBHBIE YCTAHOBKHU OIIK-2, TIK-4 TecT, sx3aMeH

7.3. Mertoauueckue MaTepuajbl, oONpeAeasiomie MNPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO MpPU MOMOIIA KOMIIBIOTEPHOU
CUCTEMBI TECTUPOBAHHUA, JUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
OymaxxHoM Hocureine. Bpemsa tectupoBanuss 30 MuH. 3aTeM OCYUIECTBIIETCS
IIPOBEpKAa TECTa 3K3aMEHATOPOM M BBICTABISETCS OLIEHKA COIVIACHO METOIUKU
BBICTABJICHUS OLICHKHU ITPU MPOBEICHNUN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenue craHmapTHBIX 3aJad OCYUIECTBISETCS, JUOO TMpU MOMOIIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMUSL, JINOO C UCIIOJIB30BAHUEM BbIJAHHBIX 3a/1a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEpKa pEIIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COTJIACHO
METO/IMKH BBICTaBJIEHUS OLICHKU ITPHU MPOBEJECHUU TPOMEKYTOUHOM aTTECTALINH.

Pemenne npukiagHeIX 3a4ad  OCYWIECTBIAETCS, JIMOO TIPU TOMOLIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCIOJIb30BAHUEM BbIJAHHBIX 3a7a4
Ha OymaxkHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIpOBEpKa pEelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIEHUS OLICHKU IIPHU MPOBEAECHUN IPOMEKYTOUHOM aTTECTALMH.

3aiuTa KypcoBoil paboThl, KypCOBOI'O MPOEKTAa WM OTYETa MO BCEM BHUJaM
IOPAKTUK OCYILIECTBISIETCS COIVIACHO TPeOOBaHMSIM, NPEIbSIBISIEMbIM K paloTe,
ONMCAHHBIM B METOJINYECKHX MaTepuayax. [I[pumepHOe BpeMs 3aluThl Ha OJTHOTO
cTyneHTa coctaisier 20 MuH.

8 YYHEBHO METOAUYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHHUE JUCIHUIIJINHBI)

8.1 Ilepeuenb yueOHOIl JHTepaTypbl, HEOOXOAUMOH ISl OCBOEHUS
AUCHMILTHHBI

1. IloptHoB B.B. PekynepaTuBHble M pereHepaTUBHBIE TEIJIOOOMEHHbIE
anmnapatel. YueoHoe nocodue / B.B. IloptHoB. Boponex. 1Uzn-so BI'TY. 2008 r.
120 c.

2. TloptnoB B.B. BrimapuBanme. YueOnoe mocobue / B.B. TlopTtHoB.
Boponex. U3n-so BI'TY. 2011 r. 105 c.

3. lloptaoB B.B. PexTu¢ukannoHHple U IUCTHIUISIUOHHBIE YCTaHOBKH.
VYuebnoe nocobue / B.B. TloptHoB. Boponex. M3n-8o BI'TY. 2009 r. 82 c.

4. TloptHoB B.B. CymunbHble ycTaHOBKU. YueOHoe mocobue / B.B.
IToptHOB. Boponex. M3n-so BI'TY. 2013 r. 110 c.

5. IloptHoB B.B. XonoaunbHble ycTaHOBKH. YdeOHoe mocobue / B.B.
[ToptHOB. Boponex. U3n-so BI'TY. 2014 r. 97 c.

6. IloptHoB B.B. CMecutenbHbIe TEMIOOOMEHHBIC anmaparbl. YueOHOe




noco6ue / B.B. [ToptHoB. Boponex. U3a-so BI'TY. 2015 1. 79 c.
7. TloptHoB B.B. MHorocryneH4yaTtbie BbIIIapHBIE YCTAHOBKH. YueOHOE
nocobue / B.B. TloptHoB. Boponex. M3a-so BI'TY. 2004 r. 188 c.

8.2 IlepeyeHb HMH(OPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMBbIX MNPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO AUCHUIIMHE, BKJIIOYas
nepeYyeHb  JHULIEH3MOHHOIO  NPOrPAMMHOIO  o0ecledeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «UHTEepHeT», COBPEeMEHHBIX
Nnpo¢ecCHOHAIBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

JIumeH3noHHOE MporpaMMHOE oOecTIeueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOMOJIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypchl undopmanmoHHO-TEIEKOMMYHUKAIIMOHHOU ceTu «IHTEepHET»:
http://www.edu.ru/
Oo6pazoBaTenbHblid optan BI'TY

NudopmarimoHHbie CripaBOYHbIC CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemenHbIe TpodeccroHalbHbIe 0a3bl JaHHBIX:

CalT TerI0TeXHUKA
Anpec pecypca: http://teplokot.ru/
MuHUCTEPCTBO SHEPIETUKU
Anpec pecypca: https://minenergo.gov.ru/
YepTmxu.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1

OCYHUIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOECCA

1. Cpenmanu3upoBaHHas  JIGKIIMOHHAsT ~ ayAWTOpUSA,  OCHAIIEHHAs
0o0opya0oBaHUEM JIs JIEKIMOHHBIX JEMOHCTPALMNA U MPOEKIIMOHHON anmnapaTypoiu
(aynm. 305/3).

2. JluciyieiHbIid KJ1acC, OCHAIIEHHBIA KOMITBIOTEPHBIMUA MPOTpaMMaMu st
MIPOBEJICHUS J1abopaTOpHOTO NMpakTukyMma (ayxd. 304/3).

3. VYueOnas naboparopusi «TermnomMaccooOOMEH U TEIIOMacCOOOMEHHOE
obopynoBanue» (aya. 303/3), B KOTOpod JBa TEIJIOOOMEHHBIX amamapar u
XOJIOIUJIbHASI YCTAHOBKA.



10. METOAUYECKHUE YKA3ZAHUSA IJIA OBYYAIOLIUXCS 11O
OCBOEHMIO JUCHUIIJIMHBI (MOAY JISA)

[To mucuummue «TemnomaccooOMeHHOE O0OpYyAOBaHUE MPEIIPUATHID
YUTAIOTCS JIEKLUH, IPOBOAATCS MPAKTUUECKUE 3aHATHS U JabopaTOpHbIe paboThl,
BBITIOJIHSCTCS] KYPCOBOM MTPOEKT.

OCHOBOM UW3y4€HHs JUCUUIUIMHBI SIBJSIIOTCSA JIEKIUH, Ha KOTOPBIX
u3JaraloTcsi HanboJiee CyIIECTBEHHBIE M TPYIHBIE BOIIPOCHI, a TAK)KE BOIPOCHI, HE
HaIIEIINE OTpaXXeHHs B y4eOHOI TuTeparype.

[IpakTHyeckue 3aHATHS HANpPaBIEHbl HAa TMPUOOPETEHHE MPAKTUYECKUX
HABBIKOB pacyeTa TeIIOMacCOOOMEHHOM amnmapaTyphl. 3aHATHs MPOBOJIATCS MyTEM
peleHus: KOHKPETHBIX 33/1a4 B ayUTOPHH.

JIabopaTopHbie paOOThI BBINOJIHSIOTCS Ha Ja0OpaTOPHOM OOOPYIOBaHHUU B
COOTBETCTBHH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHUSX K BBITIOJTHEHHUIO padoT.

MeTtoauka ~ BBIIOJIHEHUST ~ KYpCOBOIO  MpPOEKTa  MU3JOXKEHAa B
y4e0HO-METOINYECKOM MOCOONH. BBINOIHATH 3Tanbl KypcOBOrO MPOEKTA JOKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.

KonTponb ycBoeHHMs Marepuana JUCHUIUIMHBI TMPOU3BOJUTCS TECTaMH,
IPOBEPKOIl 1abopaTOpHBIX pabOT, KypCOBOTO MPOEKTa, 3alIUTOH KypCOBOTO
IIPOEKTA.

Bun yueOHbIX
. JlesaTenpHOCTh CTyIEHTa
3aHITUI
.HCKI_II/ISI Hanucanue xKoHCIeKTa J'IeKI.[HfIZ KpaTKoO, CXEMAaTH4YHO, IMOCICAOBATCIBLHO

¢ukcupoBaTh  OCHOBHBIE IIOJIO)KEHHUS, BBIBOJBI, (POPMYIHPOBKH,
0000111eHUs; TTOMeuYaTh BaXKHbIE MBICIH, BBLACIATH KIIOYEBHIE CIIOBA,
TepMuHBI. [IpoBepKa TEPMHHOB, MOHATUN C MOMOUIBIO SHIIMKIIONEINM,
CJIOBapell, CIIPaBOYHHUKOB C BBINHMCHIBAHUEM TOJKOBAaHUU B TETPalb.
O6o3HaueHue BOMPOCOB, TEPMHHOB, MaTepuaja, KOTOpPHIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMEHAyeMoW Jmreparype. Ecmu
CaMOCTOSITENIbHO HE ynaercss pa3oOpaThCcsi B Marepualie, HeoOXOIuMo
chopMyIMpOBaTh BOIPOC U 337aTh MPENOAAaBaTENI0 HA JICKIUH WIA Ha
IIPAKTUYECKOM 3aHATHUH.

[IpakTnueckoe KoHcnekTupoBaHue peKOMeH1yeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHsTHE JeKUMH, TOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCaM, IPOCMOTP
pexkomMeHayemMon nurepatypsl. lIpociymmBanue aynno- u BUaeo3anuceit
0 33JaHHOM TeMe, BBINOJIHEHUE pacueTHO-rpaUuecKux 3aJaHuil,
pelIeHue 3aa4 0 aJroOpuTMy.

JlaGopatopHnas pabora|JlabopatropHbie ~ pabOTHl  TO3BOJSAIOT  HAYYUTHCA  MPUMEHATH
TEOPETUYECKHE 3HAHMs, TOJY4YEHHblE Ha JIEKIMH TpPU pEIICHUH
KOHKPETHBIX 3amad. YToObl HambOoyiee panMOHAIBHO W  IOJHO
UCIOJIb30BaTh BCE BO3MOXKHOCTH JTaOOPAaTOPHBIX JJIsi MOATOTOBKU K HUM
HEOOXOAMMO: CIIeIyeT pa3o0paTh JEKIMIO MO COOTBETCTBYIOIICH TEMe,
O3HAKOMUTCSI C COOTBETCTBYIOIIUM pa3esioM y4eOHMKa, MpopadoTaTh
JOTIOJTHUTENBHYIO JIUTEpAaTypy H HUCTOYHUKH, pPEIIUTh 3aJa4d |
BBINOJIHUTH IPYTUE MUCbMEHHBIE 3a/IaHUsL.

CamocrosarenbHas |CamocTosiTenbHas paboTa CTyIEeHTOB CIIOCOOCTBYET IITyOOKOMY YCBOCHHS
pabota yueOHOro MaTepuaga U Pa3BUTHIO HABBIKOB CcamMo0Opa3oBaHUS.
CamocTosTenbHas paboTa NpenoaraeT Cleylollue COCTaBISIONIIe:




- paboTa ¢ TeKCTaMH: y4yeOHHMKaMH, CIPAaBOUYHUKAMHU, JOTOJHUTEIHHON
JTUTEPATYPOi, a TAKKE MPOPaOOTKAa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHEHUE JIOMAILHUX 33JJaHUN U PACUETOB;

- paboTa HaJ TEMaMHU JUIsl CAMOCTOSITEIbHOI'O NU3YUYEHHUS;

- ydacTue B paboTe CTyJeHYECKMX HAyYHBIX KOH(PEPEHUINH, OTUMITHAT;

- HOATOTOBKA K MPOMEKYTOYHOM aTTECTALIUU.

IToaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

['OTOBUTBCSI K TPOMEKYTOUHON aTTECTAIlUU CIEAYET CUCTEMATUUYECKH, B
TeYeHUe Bcero cemecTpa. UHTeHCHBHAs TOATOTOBKA JOJIKHA HAYaThCs HE
MO3/IHee, YeM 3a MECSI-TIONTOpa 10 IPOMEKYTOUYHOH aTTeCTAIlUH.
JlaHHBIE TEepell 3a4€TOM C OLEHKOM, 3K3aMEHOM, 3a4€TOM C OLIEHKOW,
9K3aMEHOM TpH JHS (P PEKTUBHEE BCETO MCIOIB30BATh VISl IOBTOPEHUS U
CHUCTEMaTH3alluu MaTepualia.
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