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1. Poasb gucuunimubl «IlapoBbie 1 ra3oBbie TYPOMHBI) B ()OPMHUPOBAHUN KOMIIETEHIMH BbIIYCKHUKA:

OneMeHT
o0pazoBaTeabHON
TIPOrPaMMBI
(AnMCUHMIITHHA,
npakrtuka, [MA)

Kon
KOMIIETCHITUA

HanmvenoBanvie koMreT CHIINA

MHauKaTopsl TOCTHKEHHS KOMIIETCHIUN

COCTHBHH}OIHI/IC PE3YJIBTATOB OCBOCHUS (HeCKpHHTOpLI KOMHe’I‘eHHI/II/I)

Kon nnaukatopa

HaumenoBanue HHAUKATOpa
JOCTHXKCHHA

Kox

HaumenoBanue

ITapoBbie 1
ra3oBbIe
TypOUHBI

OIIK(Y)-3

Cnocoben
JIEMOHCTPUPOBATh
NPUMEHEHHE OCHOBHBIX
CIIOCOOO0B MOTyYCHHS,
npeoOpa3oBaHus,
TPAHCIIOPTA
HCIIOJIB30BAHUA TCIJIOTHI
B TCINIOTEXHHUYCCKUX
YCTaHOBKaX M CHCTEMaXx

ML.OIIK(Y)-3.2

I/ICHOJ’IL?)YCT 3HaHUC
TeHJ’IO(i)I/I?)I/ILIeCKI/IX CBOICTB
pa60‘lHX TCJI MPH pacucTax

TCIUIOTEXHUYCCKNUX YCTAaHOBOK
" CHCTEM

OITK(Y)-3.2B1

BrageeT onpITOM HCTIONB30BaHAS
3HAHHUH TETUTO(QU3HIECKUX CBOWCTB
pabovrX TEN U TEIUIOHOCUTEIICH
P pacyeTax
TEIJIOOHEPreTUIECKUX U
TEIJIOTEXHUYECKUX YCTAaHOBOK U UX
obopymoBaHus

OIIK(Y)-3.2V1

YMeeT ucrosb30BaTh 3HAHUS
TEIUIO(PU3NUECKUX CBOVCTB
pabovnx Ten U TeIUIOHOCUTEIeH
[pHU pacyerax
TETJIOIHEPIETUUECKHUX U
TEIIOTEXHUYECKUX YCTAHOBOK M MX
000pymoBaHus

OIIK(VY)-3.231

3HaeT TeIUIo(QU3NUECKUE CBOICTBA
paboyuX TeJ ¥ TEIUNIOHOCHTENICH

ML.OTIK(Y)-3.3

JleMOHCTpUpyeT MOHUMaHHE
OCHOBHBIX 3aKOHOB
TEPMOJIUHAMUKU U

TEPMOINHAMHUYECKUX
COOTHOILIEHUH U PUMEHSIET
JUTSL pacueToB
TEPMOJUHAMHUICCKUX
IMPpOUECCOB, IUKIIOB U UX
roKasareJei

OITK(Y)-3.3B1

Brnaneer onbITOM HUCCIIEOBAHUS U
pacyeToB NPOLECCOB U LIUKIOB
peoOpa3oBaHMs SHEPTUN U
nepeaayy TCTUIOTHI

OIK(Y)-3.3Y1

YMeeT npoBOAUTH UCCIICOBAHUS 1
pacder MporeccoB U UKIOB
peoOpa3oBaHMs SHEPTUN U

nepenayvy TerIoTh

OIIK(VY)-3.331

3HaeT MCTOOBI UCCIICAOBAHUA U
MCTOOWKH pacdeTa mMpouecCcoB U
UKJIIOB npeo6pa30BaHI/m OHEPIruu u
nepeaaqyu TCII0ThI




DneMeHT o
06pa30BaTeJILHOﬁ KOH HH,Z[HKaTOpBI JOCTHXCHHUA KOMIICTCHIIUN COCTaBJ’IfﬂOH.[I/Ie PE3YIbTATOB OCBOCHUA (I[eCKle'ITOpLI KOMHCTCHI.II/H/I)
IporpaMmabIl KOMITICTCHLIMH HaunmenoBanvie KOMIICTCHIIHH
HaumenoBanue HUHAWKATOpa
(aucuuIuInHa, Kox nnaukaropa Kon HaumenoBanue
JOCTHXCHHA
npaktuka, [ A)
BnageeT onpITOM pacyeTHOrO
aHaliu3a MmapaMeTpoB U MoKa3aTele
OIIK(Y)-3.5B1
SHEPreTUIECKUX YCTAaHOBOK M MX
000pyIOBaHUs
JlenaeT BBIBOBI 00
3(h(HEeKTUBHOCTH TEXHOJIOTHI YMeeT pacCcUuThIBATh TAPAMETPHI U
MOJy9eHNs, Mpeodpa3oBaHus, OIIK(Y)-3.5V1 [I0KAa3aTeIN SHEPreTUYECKUX
TPAHCHOPTA M UCIOIB30BAHUS CTaHOBOK M UX 000PYyIOBaHUS
WLOTIK(Y)-3.5 Y Py
SHEpPI'uH B
TEIUIO9HEPTeTHIECKUX 3HaeT OCHOBHBIE TEXHOJIOTHU
YCTaHOBKaX, HETPAJULIMOHHBIX npeoOpasoBaHus, TPAHCIIOPTHPOBKH
MCTOYHUKAX SHEPTHH 1 MCTIONTb30BAHMS YHEPTHUH TOIUTNBA,
OIIK(VY)-3.531 MIPUHLIMI JEUCTBUS U yCTPOICTBO
HETPaaUIINOHHBIX U
B0300HOBIISICMBIX UICTOYHUKOB
SHEPIHU
BrageeT onbITOM BBHITTOTHEHAS
TEIUIOBBIX U TUAPABIMICCKHX
TIK(Y)-4.1B1 P
CrocoGeH BBIIOTHSTE pacdeToB YHEPTETHUECKOTO
CIeHMAIbHBIE PACYETEI obopynosanus
BrInosHEeHUE TEIUTOBBIX U
JUTS TIPOCKTHPOBAHUS v
THIPABIMYECKUX PACICTOB MEET BBIMOJIHATH TEIUIOBBIX U
TIK(Y)-4 KOTENBHELX, WLITK(Y)-4.1 P P ’
pacyeToB TEILUIOBBIX CXEM C [K(V)-4.1¥1 TUIPABINYECKUE PACUETBI
HEHTPAIBHBIX TEIUIOBBIX
BBIOOPOM 000PYAOBaHHUS JHEPTETHIECKOTO 000PYI0BaAHUS
MYHKTOB, MaJIbIX
3HaeT TEIUIOBBIC U THIPABIUYCCKUC
TIK(Y)-4.131 pacyeTbl YDHEPreTUYECKOTO

TCHJ’IOSJ’ICK’I‘pOHCHTpaHCﬁ

obopymoBaHus




2. IHoka3arTeJHu U METOAbI OLIEHUBAHUSA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 10 JTHCHUILIHHE

Kox unauxaropa

HaunmenoBanue pasgena

MeToabl OLleHMBAHUS

KOL[ HaumenoBanue JAOCTHIKCHU A JHCHHUIITHHBI (Ol.leHO‘lele
KOHTPOJIMPYEMOi MepPONPHUSITH)
KOMMNeTeHIUH (MU
ee 4acTH)

PI-1 3HaTh YCTPOUCTBO TypOOMAILIUH U 1. [Tuxnel U mapaMeTpsl 3amura oT4era,
TEPMOANHAMHYCCKHUE MIPOIIECCHI, TypOOyCTaHOBOK TECTHPOBaHUE,
MIPOUCXOJISIINE B HAX U UX 2. Ta3zoTypOuHHBIE U 3aJlaHue, oIpoc,
CTYIICHSX, YMETb PACCUUTHIBATH LOTIK(Y)-3.3 apoTa3oBbIe pedepart, reknus mo
apaMeTpsl ¥ CKOPOCTH paboyero YCTaHOBKH MOJYJIIO, SK3aMeH
Tena. 3. OcobenHocTn

KOHCTPYKIUH
TypOOMaIH

PJI-2 Hcmonb30BaTh METOIUKH BEIOOpA 1.TermoBo#i mporecc B 3ammra oT4eTa,
ONTHMAJILHBIX XapaKTEPUCTUK TYpOUHHOU CTYTICHH naboparopHas paboTa,
TYpOMHHBIX CTYIEHEH U YyCTAaHOBOK TL.OTIK(Y)-3.5 2. MHuoroctyrneHyaThIe 3aJlaHue, OIpoc,
IIPU BBIOOPE MPOSKTHBIX PEIICHUN ’ ’ MapOBBIC TYPOUHEI JICKIHSI TI0 MOJTYJTIO,

KOHTPOJIbHAs paboTa,
DK3aMeH

P11 -3 OrnpenensiTb KAYeCTBEHHbIE U 1.MHorocTymneH4arbsie 3amura oTuera,
KOJINYECTBECHHBIC TOKA3aTeIIN MapOBBIC TYPOUHEI 3aJlaHKe, JICKIHU 110
paboTel TypOomamIiH N.IIK(Y)-4.1 2.I"'a30TypOHMHHEIE u MOJTYJIIO,

apoTa3oBbIe [IpakTraeckoe
YCTaHOBKH 3aJaHue, JK3aMeH

PJ1-4 AHaIM3upoBaTh U3MEHEHUE 1.IlepeMeHHBIH peKUM TectupoBanue,
rapaMeTpoB | MoKaszareseil padoThI TYpOUHBI 3a/IaHue,
TypOOMaIIuH B IIporecce PLITK(Y)-4.1 2.PerynupoBanue, naboparopHast paboTa,
WCTIBITAHAN M SKCIUTyaTaIluy ISt 3amIuTa, JIEKIHSI TT0 MOJTYJTIO,
BBIOOpA HAJISKHBIX W ONTUMAITBHBIX MAacCJIOCHa0XKEeHUE W3, sx3ameH
PEXKUMOB TypOUHBI




3. IIkaaa oueHMBaAHUA

[Topsimok opraHW3alui OLICHUBAHUS PE3YNIbTATOB OOYUEHUS B YHUBEPCHUTETE PETrIaMEHTHPYETCS
OTJIETTLHBIM JIOKAJIHbHBIM HOPMAaTHBHBIM aKTOM — «CHCTeMa OIICHWBAHUS PE3yJbTaTOB OOYUYCHUS B
ToMckoM monurexHudeckoM yHuBepcurere (Cucrema oleHuBaHusA)» (B JCHCTBYIOMIEH PEIaKIUN).
Hcnonw3yercss OalTbHO-PEUTHHTOBAsE CHCTEMa OILICHWBAHHUS PE3yJIbTaToB oOydeHwus. Mtoromas
OllICHKa (TpaAWIMOHHAS W JUTEpHAs) MO BUAAM Y4eOHOH AesITenbHOCTH (M3YYCHHE IUCIUTUIMH,
YUPC, HUPC, xypcoBoe NpOECKTUPOBAHHUE, MPAKTHKUA) OMPEIACISIETCS CyMMOW OauioB IO
pe3yiabTaTaM TEKYLIEro KOHTPOJISI M MPOMEKYTOUHOM aTTecTaluu (MTOroBasi peUTUHIOBast OLICHKA -
MakcumyMm 100 GamioB).
PacripeniesieHrie OCHOBHBIX U JIOTIOJHHUTENBHBIX OAlsIOB 32 OIEHOYHBICE MEPONPHSTHS TEKYIIETO
KOHTPOJISI W TIPOMEXKYTOYHOW aTTECTAIMH YCTAHABJIMBACTCS KaJCHIAPHBIM PEHTHUHT-TUIAHOM
JHACIUTLINHEL

Pexomenyemas mkana Jyisi OTJICIBHBIX OIEHOYHBIX MEPOIPHUATHI BXOIHOTO U TEKYIIIETO

KOHTpPOJIA
% CooTBeTCTBHE
BBINNOJTHECHHU S Tpalllllll/lOHHOﬁ Onpe}:le.neﬂue OICHKH
3alaHUusA OIlCHKe
90%+100% | «OTinyHO» | OTIMYHOE MOHUMAaHUE MPEAMETa, BCECTOPOHHHUE 3HAHMS, OTIMYHBIE YMEHUSI U BIaJCHUE

OIIBITOM HpaKTI/I‘IeCKOﬁ JACATCIBbHOCTH, HCO6XO,HI/IMLIC PE3yJIbTAThI 06y‘{eHI/IH
C(l)OpMPIpOBaHLI, X Ka4CCTBO OLICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, OJIM3KHUM K MaKCHUMaJIbLHOMY

70% - 89%

«Xopomo»

JloctaTouHO NOJTHOE MOHMMAaHHE NPEAMETa, XOpPOIUIME 3HAHUS, YMEHUS U OMBIT
NPaKTHYECKOW JAEATEIbHOCTH, HEOOXOIMMBIC pPEe3yNbTaThl 00yueHHs c(HOPMHPOBAHBL,
Ka4yeCTBO HU OJIHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0aJLIOB

55% - 69%

«Y IOBIL»

[IpuemneMoe NOHMMaHUE INPEAMETA, YAOBIECTBOPUTEIbHBIE 3HAHUS, YMEHHUS M OIBIT
NPaKTHYECKOW JAEATEIbHOCTH, HEOOXOIMMBIC pEe3yNbTaThl 00yueHHs c(HOPMHPOBAHBL,
Ka4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJILHBIM KOJMYECTBOM OAJIIOB

0% - 54%

«Heynosn.»

PeSyJ’ILTaTLI O6y‘I€HI/IH HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM TpeGOBaHI/IHM

[IIkaya 17151 OEHOYHBIX MEPONIPUSITUN IK3aMEHA

% BBINOJIHEHHSI
- 3auer 0auan OnpeneJieHne OLEHKH

75%+100% 15+20 OTin4HOE MOHMMAaHKE NPeMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U
BJIJICHUE OIBITOM IIPAKTUYECKOHN JIESITENEHOCTH, HEOOXOJUMBIE PE3yJIbTaThl
00y4eHust chOpMUPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMYECTBOM 0AJJIOB, OJIM3KUM K
MaKCHMaJIbHOMY

50% - 74% 10+ 14 JlocTaTo4HO MOJHOE NOHMMAaHUE NPEIMETA, XOPOILIUE 3HAHUS, YMEHUS U OIBIT
MPaKTHYECKOH AEATeIbHOCTH, HEOOXOUMBIE PE3YNIbTaThl 00yueHHsT CPOPMUPOBAHEI,
Ka4yecTBO HU OJHOTO M3 HUX HE OLICHEHO MUHUMAJILHBIM KOJMYECTBOM OAJIJIOB

25% -49% 5+9 [MpuemneMoe NOHUMaHKUE NPEAMETA, YIOBIETBOPUTEIbHbIEC 3HAHUS, YMEHUS U ONBIT
MPaKTHYECKOH AeATeIbHOCTH, HEOOX0IUMBIE PE3YNIbTaThl 00yueHHsT CHPOPMUPOBAHBI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLEHEHO MUHUMAJIbHBIM KOJIMUYECTBOM OalIoB

0% - 24% 0+4 PesynbraTsl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM




4. IlepeyeHb THNOBBIX 3aJaHUI

OneHoYHBIE MEPONPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

I. Ompoc

Ipumepnwiii nepeuens onpocos no meme «I azomypounuvie ycmaHo8xu»

KII[ teopetryeckoro u aeiictButenbHoro mukioB I'TY npocroro tuma (P =const)
OnTuManbHas CTENEHb CXKATUS BO3yXa B KOMIIPECCOPE.

Koaddunuent monesnoit padotsr ['TY

Biusinue naBnenus Bo3ayxa 3a komnpeccopom Ha KIIJ] kommnpeccopa

Bnwusinne Temneparypsl rasa nepea Typounoi Ha repmuuaeckuit KITJI nukina I'TY.
Cnioco05! n3MeHenust momHoct ['TY

Croco6s1 moesimenus KITJI ko I'TY

Oco0eHHOCTH MTPOEKTUPOBAHUS I'a30BOH TypOUHBI (II0 CPaBHEHHMIO C ITApOBOH)

XN Nk L=

2. TectupoBanue

Ipumep mecma no meme «I asomypoOunHbie YCMAHOGKUY

. I'TY moxer padoraTh Ha

1. IPUPOJTHOM T'a3€ U JIETKOM XXHJKOM TOIIJIMBE

2. 11000M TOTUIHBE

3. TBEPJIOM TOIUIMBE

4. TBEpPIOM U )KUAKOM TOILUINBE

2. BIIT'Y sjiekTpuyecKasi MOIHOCTH BbIPA0aThIBAETCS

1. B mapoBoii 1 Ta30BOM TypOMHAX

2. TOJBKO B Ta30BOM TypOuHE

3. TOJIBKO B MapoBOi TypOuHe

4. B ra3oBoii TypOHHE U KOMIpeccope

3. B napora3oBbIX yCTAaHOBKAX COPOCHOTO THIIA KOTEJI-yTHIIN3AaTOP YCTAHABIMBAIOT
1. mocne ra3oBoi TypOUHBI

2. mocie KaMephl CropaHus

3. mocie KoMIpeccopa

4.mepen KOMIPECCOPOM

5. mepen ra30Boii TypOUHON

4. Ton1uBo B ra30TypOMHHOI YCTAHOBKeE IIPOCTOI0 THIIA OABOAUTCS K
1. xamepe cropaHus

2. Ta30Boi TypOUHE

3. mapoBOMy KOTIIY

4. TerI000MEHHUKY-pEreHepaTopy

5. Kak MeHsieTcs1 1aBjieHHe padoyero Tejia B ra3oBoii TypouHe?

1. moHmXKaeTcs Bcernaa

2. MOBBIMIAETCS BCETa

3. He MeHseTcs

4. mOBBIIIAETCS IPH HAIMYUH JOKUMHOTO KOMIIpeccopa

6. Kak MeHsieTcsl TeMIiepaTypa BO34yXa 3a KOMIPecCcOPOM IPH NOBbIIIEHNH CTENEHH C:KaTHs B KoMIpeccope




OneHoYHbIE MEPONPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

SN =

. IOBBIIIAETCS BCET A

. IOHIKAETCS BCET/1a

. HE MEHAETCA

. HE MEHSETCS TIPH OCTOSIHHOW TEMIIEpaType HAPYKHOTO BO3IyXa

7. PaGoTa koMmnpeccopa Ha cxxaTue 1 Kr Bo3ayxa B peaiabHoM mukJje I'TY no cpaBHeHHIO ¢ TeOpeTHYECKHM
1. yBenuuuBaeTcs

2. CHHXKaeTcst

3. He MeHsleTcs

KontponbHas padora

IIpumepHnuiil nepeuens 60npocos 01 NOO20MOSKU K KOHMPONLHOU pabome
Tema 1. Buyrpennnii orHocutensnsblii KITJL crynenn.

1.

Tem

B

6.

DB s e

Buyrpennnit ornocutensusiil KITJI. BHyTpennss MmouHocts crynenu. @opMyna u Gpuandeckuit CMbIC NOTeph B
CTYIEHH.

TeopeTndeckuii mpouece pacIIUPeHNs Mapa B JAOMPHHTOBOM yIIOTHEHHH.

Crioco0bI CHHKEHUS IIOTEPH OT YTEUEK Uepe3 YINIOTHEHHE TYPOUHEI.

[loTepu ot napunanbHOro nNoABoja napa. IIpudrHbl IPOEKTUPOBAaHUS CTYIIEHEN C MapLUUalbHOCTHIO MEHBIIE 1.
duzndecKue MPUINHBI MTOSIBICHUS ITOTEPH OT BIAXKHOCTH.

2. MHorocryneH4arbie TypOMHBbI

[TpenMymiecTBa MHOTOCTYTIEHUATHIX TypOUH 1O CPAaBHEHHIO C OAHOCTYIECHYATHIMH

Koa¢hpunueHt ucnonb30BaHms BBIXOJHOH CKOPOCTHU NMPEAbIAYIIEH CTyeHu B nocuenyouie. ['papuueckas
UIUTIOCTPAIUsL.

KoadduiueHT Bo3BpaTa TEIIIOTHI.

HenocraTku MHOTOCTyNEHYaThIX TYpOHH

OceBble ycunus, AeiicTBytoue Ha porop TypOunsl. CocTapmsroniue oouero ycunus. PacyetHeie Gopmyiisl ¢
MOSICHEHHSIMU.

Crioco0b! ypaBHOBEILIMBAHUS OCEBOTO YCHIIHSL.

Tema 3. OcHOBBI IPOEKTHPOBaHUE TYPOUH.

1.
2.
3.
4.

OnTuManbHBIN TEIIonepenas CTyneHu.

[penemsHas MomHOCTE TYpOHHEL [ToHsATHE. UeM onpenenseTcs?
YpaBHEHNE HEPA3PBIBHOCTH JUISL BBIXOHOTO CEUEHHS COIUIOBOM PEIISTKH.
Pacuet snexTpuyeckoit MOITHOCTH 7Sl TYPOUHBI ¢ 0TOOpaMHU.

Tema 4. IlepeMeHHBII pesxuM padoThl TYPOMHBI

1.

e

el AN g

3asucumocts CTomonbI-Qiroresns A 0TceKa TypOUHBL.

Pacuer napaMeTpoB mapa 1o npoTO4YHON YacTH KOHICHCAIIMOHHON TypOWHBI TPHU M3MEHEHUH Pacxojia OCTPOro mnapa
[TpuyunHBI N3MEHEHHsI TEIUIOBONH SKOHOMUYHOCTH CTYIIEHH B IEPEMEHHOM PEXUME.

XapaxkTepucTHKa IpOCCENbHON CUCTEMBI MapopacrpeeseHust. [Ipolecc pacipenust napa npyu 4acTH4HON
Harpyske.

XapakTepHucTHKa COIUIOBOM CHCTeMBI Tapopacnpenesenus. [Iporecc pacmmpenus napa pyu 4acTUYHOH Harpyske.
MowmeHT TypOunsl. PacuetHas ¢popmyna.

MoOMeHTHBIE XapaKTepUCTHUKH TypOUHEI U reHepaTopa. CaMmoperyinnpoBaHue.

Crarndeckast XapaKTepUCTHKA TYPOUHBI.




OneHoYHbIE MEPONPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

9. Cxema mpocreiimeii cucTeMbl peryaupoBanus TypOuHbl. Ha3HaueHne OCHOBHBIX 2IIEMEHTOB.

3amura oT4yeTa 1no
nabopaTopHoi paboTe

Bonpocnwi:

Hasznauyenue cormioBoi pemeTku

Kpurnueckue napamerpsl mnapa

OCHOBHBIE T€OMETPHIECKUE Pa3MEPHI CTYIIEHU

UTo HaXOAWUTCS U3 BXOJHOTO TPEYTOIBHUKA CKOPOCTEH TypOUHHOMN CTymeHn?

. Kak OIPCACIUTD PEIKUM UCTCUCHUSA T1apa U3 coruia?

Sk =

. JlaiiTe NOHATHE «HAYAJIBHBIE TTAPAMETPHI TOPMOKEHIID)

[IpakTrueckoe 3amanne

Tlpumep npaxmuueckoui 3a0auu
Tema: Koagppuyuenm 6oszepama meniomoi
OnpenenuTs JUIst ABYX BAPUAHTOB HCXOIHBIX JAHHBIX:
- BHyTpeHHuUI oTHOcuTenbHbIi KIT/l MHOrOCTYIIEHUaTOM TYpOUHBL;
- pusnueckuii ko3P HULKEHT BO3BpaTa TEILIOTHI U CPABHUTH €TI0 C PEKOMEHIyeMOit HopMyJIoii.
HcxopHble naHHbIE:
. HaydallbHbIE TapaMeTpsl: py=06,0 MIla, ty2=340 °C;
. KOHEYHOE JlaBlieHue: p=5 klIA;
. YHCIIO CTyNeHel: eapuanm I — 5, sapuanm 11— 8;
. BHyTpeHHU# oTHOcuTenbHbIN K1 kaxxmoii crynenu: 0,83,

®  pacnpesielieHHE TEIIONEPena/IoB 110 OCHOBHOH M303HTPOIIE: pasHOMEPHOE.

NunuBuayanpHOE TOMAITHEE
3aJlaHue

Tpumep unousudyanvrozo domawnezo 3adanus «Pa3duBKa Tenonepenagos 1Mo CTyneHsiM NapoBoii TypOUHBD»
Omnpenenuts uncio crymneneit B UBJ{ (zo orbopa) m YHJI (mocne orbopa) maporypbunHoi ycraHoBkr TOC M Teriomepenaasl Ha KaXAylo
CTYyIICHb, €CIIU AT IPOCKTHPOBAHUS 3aJaHBI CIICAYIOIINE ITapaMeTpPhL:
Hcxonuble JaHHEIE:
e  HavanbHble mapaMeTpbl apa (3a KOTJIOM) Pty

. KOHEYHOE J]aBJICHUE PK R
e  JaBIGHHE B PereHEepaTHBHOM 0TOOpE ( P]) WU TeMIIepaTypa MUTaTeIbHOI BOBI o

e Tun pereHepaTHBHOrO MOAOTPEBaTENs (IIOBEPXHOCTHBIH MIIM CMEIIHMBAIOLINH);
e  HomuHanbHas 3eKTpHuecKas MOIIHOCTb TYpOUHBI [ 3” ;

. Pesxxum paboThl TypOHHBI (0a30BBIi MM THKOBBII);
e Ymcno 060poToB, n.

ﬂ ONOJTHUTECIIbHBIC UCXOAHBIC TaHHBIC:

. CpenHuil TUaMeTp IepBoH cTymeHu d,

. TloTepy JaBJeHHS B CTONOPHOM M PETYJHpYIOLIEM Kiananax Typoussi (CPK) O P, , % ot B) .

. IMotepu B BBIXJIONHOM Matpyoke ¢ PK , % ot PK .

. n,; =0,85-0,89; my =0,995; n. =0,997.

. Henorpes Bozb! 10 TeMIepaTyphl HachImeHus mapa v=(3-5) °C.

3agaun:

1. Paccuurats TemnoByto cxemy [ITY (ogHomummHIpoBas TypOHHa ¢ 0TOOPOM) € LEIbIO ONPEASICHHS PacX0a Mapa M0 IPOTOYHON JacTH
1.1. TlocTpouTh npolLece pacminpeHus napa B TypOuHe;
1.2. OmpenenuTs HapaMeTphl paboduero Telaa B XapaKTePHBIX TOUKAX;

1.3. CocTaBuTh U PEUINUTh YpaBHEHUSA TCIJIOBOI'0O U MAaTEPUAJIBHOI'O GaJlaHcoB JUIA pEr€HEPATUBHOI'O OAOIPEBATENA,
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1.4. Paccuurats pacxon napa Ha TypOHHY U B KOHIEHCATOP.

2. HaiiTu npenenpHyI0 MOLIHOCTG TYPOUHBI M ONPEAETHTh Yncio Beixyonos UBJI (1 6ax)
3. BemonHuTh pa3ouBKy Terutonepenanos st UB/I, 3a1aB MOCTOSHHBIM KOPHEBOW THAMETD .
4.  BeimonHuTh pa3busky Teronepenanos 11 YH/L, 3a1aB U3MEHEHNE CPETHETO AHaMeTpa 110 IIPOTOTHILY.
I/ICXOZ[HBIQ JIAHHBIC 110 BapUaHTaM
ITapameTp 1 2 3 4 5 6 7 8 9 10 11
N3H , 100 100 100 100 100 100 150 150 100 200 300
MBt
P, Mlla 3,0 3,0 3,0 3,0 3,0 3,0 7,0 7,0 8,0 8,0 8,0
1,,°C(X,) 500 500 510 0,995 1,0 0,998 520 | 520 520 530 1,0
P, > MIla 0,005 0,005 0,006 0,006 | 0,005 | 0,005 | 0,006 | 0,006 | 0,004 | 0,004 | 0,004
P 0,1 0,5 - - 0,1 0,5 - - 0,1 0,5 1,0
{5 °C - - 120 180 - - 120 180
) Po , % 5 7 5 4 5 5 4 5 6 5 5
o PK Y% 3 5 5 4 3 3 3 3 3 4 5
Tun PIT CM 11B CM I1B CM CM 1B 1B CM 1B CM
n 3000 5000 1500 3000 5000 1500 1500 3000 3000 3000 3000
d 1,0 1,0 1,0 1,1 1,1 1,1 0,9 0,9 1,0 1,0 1,0
Pexum b b II II b b b b II II II
paboTsl

JlabopaTtopHnas pabota

Tlpumep 3a0anus na nabopamopmyio pabomy

Lleab pabombi:
1.

2.
3.

Tema: «MccienoBanmne TemIOBbIX MPoLEeCCOB UCTCYCHUA MTapa u3 comen»

BBIsBUTH 3aBUCHUMOCTh H3MEHEHHMS TTapaMEeTPOB Tapa, CKOPOCTH Mapa M MECTHOH CKOPOCTH 3BYKa, a TAKXKe IUIOIIAH IPOXOAHOTO CEUCHUS
coren B Iporecce aanabaTiiecKoro Ipounecca PacinpeHus.

OnpeenuTh KPUTHYECKUE TAPAMETPBI [1apa, MIIOIA b MHHUMAIEHOTO CEYCHHUS COTLIa

OrnpeieuTh OCHOBHbBIE FT€OMETPHYECKUE Pa3Mephbl TyPOUHHON COIIOBOH PEIICTKH:

Beicoty, THII TpOQUIIS COMIOBEIX JIONATOK, XOPAY, , YCTAHOBOUHBIN yrOJI, IIUPHHY, IIar U KOIXYECTBO JTONATOK.
Topsdoxk evimonnenus:

Nk W=

OmpeneneHue pexxuMa HCTCUESHHS ITapa U3 COIlIa

OmnpeneneHne pacoIaraeMbIX TEIUIOBBIX IIEpenaioB

OmnpezeneHne mapaMeTpoB Mapa B UCCIEAYEMBIX TOUKaX Iporecca (5 ToIeK)
OmnpenencHue KPUTHIECKHX NTAPAMETPOB I1apa

Ha ocnoBanuu PE3YIBTATOB pacyeTa NOCTPOUTH rpaq)m( 3aBHCUMOCTHU U3MCHCHUA NaBJICHUS, YACIBHOIO 06’LeMa, CKOpPOCTH Mapa, riomaian
TIPOXOOHOTO CCYCHHUA, YUCIa Maxa. Hanectu Ha I‘pa(i)mc KPUTAYCCKUC MapaMeTpbl U MHUHHUMAJIBHYIO IUIOIIA/b. HpOBeCTI/I aHaJIu3
WU3MCHCHUA BEJIMYUH U CACIATh BBIBOIBI.

OmnpezencHue reoMeTPHIESCKIX Pa3MepoB
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Hcxoounvie dannvie:
O06béM oTyera
OTyer I0DKEeH BKIIFOYATh:

1 . HCJ'IL paﬁOTLI M UCXOIHBIC TaHHBIC
2. TeopeTHyecKyIo YacTh ¢ ONMCAaHUEM UCIIONB3YEMBIX B pacyeTax (popmyit
3. 3. HW300pakenue mpolecca paciupeHust napa B /i-s iuarpamme
4. Tabmuiy pe3ynbTaToB HcciaenoBanuii (cM. [lpunoxenue 1)
5. Fpa(i)m( 3aBUCUMOCTH U3MCHEHUSA NAaBJICHHUSA, YACIBHOIO 06"béMa, CKOPOCTH Iapa u MECTHOM CKOPOCTH 3BYyKa, IUIOLIAAN IIPOXOAHOI'0 CEUCHUA
OT TeIIOIIEpEnaaa; yKa3aTb MUHUMAJIBHOC CEYECHUE U KPUTUYIECKUEC TapaMETPBhI; O6HaCTPI JIO3BYKOBOT'O ¥ CBEPX3BYKOBOI'O TCYCHHU .
3. 6. . M300paxxeHne dcku3a npoduieii AByX COCEIHUX JIOMATOK, KONBLEBYIO COIUIOBYIO pereTky. O003HaYNTh HalACHHBIC ITapaMEeTpPhIL.
4| Dk3ameH Tpumep sx3amenayuonnozo burema
NHHEACTSpCTES ODpEt0ESHEE H BIVEH . - .
Pocamicrod $agepamm IK3IAMEHAITHOHHBIH EHTIET Me 1
FEIEpATEECS TOCYEEPCTESHECS SETOHIMEDS
SpesoparmsH0S ¥ e erierars ofine no gucnHnIHEEe [lapoERie H Taz0BEIe TYPOHHBL
i HalHoHATh HELE HCCIEN0E TS/ E CEEE HIITS
ToncEm DOTHTEXERTIECKHE VEHECPCHIET:
' Kype 3
| | BeoaHodi TpeyroabHEK cKopocTeii [ToAcHHTE cocTaBIAIOMHe, ek 5 Dan
IOCTPOEHHA.
2 | 3asucuMocTs CTozonsl-PIorens 114 0Tceka TYpPOHHEL 5 Dam
3 | HeZocTaTKH MHOTOCTYIIEHUATEIX TYPOHH 5 fan
4 | OeficterTensHsdi muki I TY opoctoro Tana (P =const) 5 fan
Coctaenn Pomamoea O.I0.
5. MeTtoanyeckue yKasaHus 10 NMpoiueaype oneHMBaHUA
OneHoYHbIE MEPONPHSITUS IIpoueaypa npoBeeHnsI OLEHOYHOI0 MEPONPHATHS U He00X0MMble MeTOJHYEeCKHE YKA3aHUS
1. TeCTHpOBaHHe Kpurepuu oneHnBaHus:
MakcumanbHOE KOJIHMYECTBO OallIOB 3a TECT - 3aJa€TCs
2. KOHTpO bHAS pa60Ta KontponbHas paboTa MpOBOAUTCS B Yackl ayIUTOPHOH paboThl. O0y4YaronIrecs NOIyYaroT 3aaHus ISl IPOBEPKH YCBOCHUS
MpoiiiecHHOTO MaTepuana. PaboTa BEIMOMHICTCS B TUCEMEHHOM BHUJIE M CAAETCS mpenoaaBaTelto. OLEeHUBAIOTCS BIaICHIHEC MAaTePUAIOM
o TeMe pabOThl, AaHATUTHICCKHE CIOCOOHOCTH, BIIAJICHHE METOIaMHU, YMCHUS M HABBIKH, HCOOXOIUMBIC JUIsl BBITOJHCHHUS




OneHoYHbIE MEPONPHSITUS

Hpouenypa MPOBEACHHUA OLICHOYHOI0 MEPONPUATUHA U HeOGXO)JHMble METOAHYECCKHE YKAa3aHUA

3amaHuii. BapuaHT KOHTPOJILHOM paboTy OompenenseTcs CTporo npernoaasarenem. [lepen BRIMOTHEHHEM KOHTPOIBLHOM paboThI
HEOO0XOIUMO U3YIUTHh COOTBETCTBYIONINE Pa3Aebl OCHOBHOM U TOTIOHUTEIBFHON JINTEPaTypHI.

B koHTpOIBHOI paboTe OLleHMBAETCS TEOPETHYECKasl MOATOTOBKA O pa3/ieiaM AUCIUIUTHHBI H IPAKTHIECKUE YMEHHS U HABBIKA
MIPOBEACHUS PEIICHNS MPAKTHYECKHX 3a/1a4. B Oniete mpucyTCTBYIOT 2-4 TEOpETHYECKUX BOTIPOCA.

CymmapHoe konmdecTBo 6amtoB — 10.

CTyIeHTHI OTBEUYAIOT Ha 4 BOMpoca OuieTa, MpernoiaBaTellb OICHUBACT COTI. KPUTCPHSIM.

Kputepuu ouennBanus (s 0OTBETa Ha KaXKJIbIi BOMPOC):

. [IponeMoHCTpUPOBAaH  BBICOKHI  YpOBEHb  BJIAJCHHS  MAaTCpUAOM, OTBETHI  pPa3BEpPHYTHIC, C  HCIOJHL30BaHHEM
npo)eCCHOHATIBHON TEPMHUHOJIOTHH, 3ajada pEIICHa IOJIHOCThIO, MPABUILHO BBIOpaHa Mertonuka pacueta — (80-100) % ot
MaKCHMaJIbHOTO 0ajla 3a BOIpoc.

. IIponeMoHCTPUPOBAaH XOPOIINIA YPOBEHb BIIAJICHUS MAaTEPHAIOM, OTBETHI Pa3BEpPHYTHIC, C HEOOJBIIUMH HEIOCTATKAMHU C

HCTIONIb30BaHNEM MPO(ECCHOHANBHON TEPMHHOJOTHH, 3a/Jadya pElieHa MOJHOCThIO, C HEOONBIIMMH HEAOCTaTKAMH WIH C
HE3HAYUTEIFHBIMHU OMAOKaMU B BEIYUCIEHIIX — (60-70) % oT MakcHManbpHOTO Oalla 3a BOTIPOC.

. [IponemMoOHCTpUPOBAaH YAOBIETBOPUTENBHBIN yPOBCHb BIIAJICHUS MAaTEpPHAJOM, OTBETHI COAEPKAT CEPHE3HBIE OLIMOKH HIIH
HETOYHOCTH, 3aJa4da pelleHa He IMOJHOCTHIO MM C CEPbEe3HBIMH OIIMOKaMH1, HEIPaBUIIbHO BHIOpaHA METO/IMKA PELICHHSI, IPE/ICTABICHBI
HEKOPPEKTHBIE BbIpaskeHUs1 popmyn — (40-50) % ot MakcumanbpHOTO Oaia 3a BOIpoC.

. IIponeMoHCTpUPOBaH HEYNOBIETBOPUTEIbHBIM ypPOBEHb BIAJEHUS MAaTEpPHANoOM, OTBEThl COJAEpPHKAT MPUHIMUIUAIBHBIC
omnOky, 3anaya He pemera— ot 0 1o 30 % ot MakcuMm. Oanna.

3amnuTa oT4eTa 1o
nabopaTopHOI
pabore

CTyIeHT MojiydaeT AOIYCK K paboTe nepel e€ BHIIOJIHEHHEM B Havaje 3aHATHs, YCTHO OTBEYasl Ha 3apaHee M0r0TOBJICHHBIC BOIPOCHI,
IIPE0CTaBIISIET KOHCIIEKT JIADOpaTOpHOIt paboTHI, B KOTOPOM KPaTKO W3JI0KEHbI TEOPETHYECKHUE OCHOBEI, COPMYIIMPOBaHA LIEb
paboTHI, MPUCYTCTBYET CXEMa PACCMATPUBAEMOI'0 OOBEKTa, AITOPUTM BBIITOJIHEHHS PaOOTEHL,.

ITo okoHuaHuM 1a0OPaTOPHON pabOTHI CTYIEHT CHIAET OTYET B COOTBETCTBHHU C TPEOOBAHHUSIMH, B KOTOPOM IPHUBE/ICHBI HCXOTHBIC
JIaHHBIE, CXeMa, IOPSIIOK BHITTOJIHEHHS, Pe3yJIbTaThl pacyeTa WK SKCIEPHUMEHTa, BBIBOJBI 110 OTAEIBHBIM 3aJaHUSIM U B LIEJIOM 110
nabopaTtopHoii paborte.

3ammura MpoBOJUTCS YCTHO IIPH cadye roToBoro otuéra. [Ipenogasatens 3aqaeT BOIPOCH], KOTOPbIe chOPMYITNPOBAHEI B KOHIIE
METOJMYECKHX YKa3aHUH, a TAKKe BOIIPOCH II0 NPEJICTAaBICHHBIM B OTYETE CXeMaM, XapaKTepUCTHUKaM 000pyIOBaHUs, €ro mapaMeTpam
1 pe3ylbTaTaM pacdera (dKCrepuMenTa) . [Ipu HeoOX0AMMOCTH, BOIIPOCH MOTYT OBITh Pa30UTHI Ha ITOIBOTIPOCH WIIH JOTIOTHEHBI
HaBOIIMMH IIPUMEPaMH.

KpuTtepuu ouenusanus, B % 0T odu1eii cymmbl 6a110B 3a JIP:

Homyck k 1adopaTopHoii padote — 15 % Gaa.

Oruet mo nadbopatopHoii padote — 55 %.

3amura nabopatopHoit padbotel — 30 %.

3amanue

O3HaKOMBTECH C 3aJJaHUEM H TPEOOBAHUSIMH K OTUCTY.
CocTaBbTe OTBET Ha 33/IaHUC B COOTBETCTBUU C TPEOOBAHUSIMHU K OTUYETY U KPUTSPUSIMU OIL[CHUBAHUSL.
Kpumepuu oyenusanus evinonnennoti pabomoi
Maxkcumanvroe xonuuecmso 6annog 3a pabomy — yKasplBaeTcs IPH BbLIAYe 3a/1aHus
1. IIpaBuabHOCThb pacyera — MakcuMyM 80 % OT MaKCUMaJILHOTO Oaia.
e  Bce pacueTsl BBIIOIHEHHI C TOTPEITHOCTHIO BRIXOIHBIX ITapaMeTpoB — He 6oree 2 % - 3,2 Gana.

e  EcTp HeOOBIIHE MOTPENTHOCTH pacieTa, MaJIo BIHSIOIINE Ha pe3yibTat — cHmkeHue Ha (0,5-1) 6anna.
e ['pyOsble ommoOKH, BIUsIONME HA pe3yabTaT — 0 6auioB.
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2. Odopmaenue padorbl — MakcumMyM 20 % OT MakcUManbHOro  Oama, BBICTABIIETCS IPU OTCYTCTBHH CYIIECTBEHHBIX
3aMeYaHui Mo 0(OPMIICHHUIO 3aIaHHUsL.
Tpeoboeanus k ogpopmnenuio:
e [lpuBeneHa ™OCIENOBATEILHOCT, pacyeTa C KOMMEHTAPUSMH, PACUYCTHBIMH (OPMYJIAMH, IOJICTABICHHBIMU
3HAYCHUSAMHU, C YKa3aHUEM €]I. H3MEPCHUS.

o BI)IBOZ[LI u rpaq)nquKMe I/I306pa)KeHI/I$[ OTpaKar0T KOJUYCCTBCHHBLIC (a HC TOJIBKO Ka‘leCTBeHHLIe) PE3YyJIbTAThI

pacdera.
5. Pedepar TpeboBanus K pedeparty:
1) O6wem — (15-25) ctp. Word, 14 pt, oTUHOYHBII UHTEPBAIT;
2) Ot 50 0o 70 % oObeMa JOIKHEI COCTABISATH rpadUuecKre MaTepuaibl (CXeMbl, H300paskeHNsI KOHCTPYKIMU | A, TOSCHSIONINE
TEKCT);
3) pedepar gomkeH ObITh CTPYKTYPUPOBaH (3-4 TIIaBhl);
4) Bce M300pakeHNUs M TIOAIIUCH Ha HUX JIOJDKHBI OBITH YNTAEMBIMH, C OSICHEHUSMHU CHU3Y TIPH HEOOXOANMOCTH
5) CCBUTKM Ha IUTEPATYPY.
TpeGoBaHus K NpE3CHTAIINN:
1) Kommuectso cnaiinos — 10-20;
2) CrpykTypa 0Kiaja, 1ejb, 33/1a41, BEIBOJIBI.
3) Cnaiinsl a. conepxarb, B OCHOBHOM, I'paieCcKue WILTIOCTPALMH, OATBEPKAAIOIINE TEOPETHIECKUIT MaTeprall, MUHIMYM
TEKCTa
Kpurepnu onennBanus pedepara , B % ot o61eii cymmbl 0217108 3a pedepar:
[MonnoTa uznoxenus marepuana u — 50 % B COOTBETCTBHU C TPEOOBaHUSIMHU
Odopmienne -20 %
3ammura B Buje npeseHtaruu — 30 %.
6. DK3aMeH OK3aMeH

DK3aMeH TMPOBOJIUTCS B YCTHOW MIIM MUCEMEHHOM opMe 1o OmiieTaM, B KOTOPBIX COJIEPIKATCS BOTIPOCH! (3aaHUs) TI0O BCEM TeMaM
Kypca. O0ygaromemycs 1aércs BpeMs Ha MoAroToBKY. OIieHNBaeTCs BIaJCHUE MaTEPHAIOM, €T0 CHCTEMHOE OCBOEHHE, CTIOCOOHOCTD
MIPUMEHSATH Hy KHbIE 3HAHUSI, HABBIKM ¥ YMEHHUS [IPU aHAIN3€ MPOOIEMHBIX CUTYalluil U PEIICHNH MTPAKTHUECKHUX 3aaHuUi.
Ocy1ecTBisieTcs B COOTBETCTBHU ¢ [1ookeHneM o NpoBEJICHUH TEKYILET0 KOHTPOJISI U TPOMeXyTouHoH artectarmu TITY. B Ounere
OLIEHMBAETCsl TEOPETUUECKAst MOATOTOBKA 110 pa3/iesiaM JUCUHUIUIMHBL. B OniteTe mpucyTCTBYIOT 5 TEOPETHUECKHX BOIpPOca 10
OCHOBHBIM pa3/iesiaM JUCHHUIUIHHBI.

Kpurepun oneHnBaHus:

. CTYZIEHT TIOJHO PAcKpbUI COJEp)KaHuWe Marepuana B o0beMe, NPEeJyCMOTPEHHOM MpPOrpaMMoOil M Y4eOHHUKOM; W3JI0KHII
MaTepual TPaMOTHBIM SI3BIKOM B HEOOXOJUMOW IOCIIEIOBATENILHOCTH; IIPOAEMOHCTPUPOBANl YCBOGHHME paHee H3Y4YEeHHbIX
COITYTCTBYIOIINX BOIIPOCOB, OTBEYANl CAMOCTOSTEIHHO 0€3 HaBOIIIINX BOTIPOCOB npenoxasatens . Mrtoro — 18-20 6anmoB.

. OTBET B OCHOBHOM COOTBETCTBYET TPEOOBAHMSIM Ha OTJIMYHYIO OTMETKY, HO NPH 3TOM CYLIECTBYET OJHMH W3 HEAOCTATKOB:
JIONYIIEHB! OAWH-IBA HEIOYEeTa MPH OCBEIICHHH OCHOBHOTO COJEPXAaHHUS OTBETA, HCIIPABIEHHBIE IO 3aMEYaHUIO 3K3aMEHaTOpa;
JIOTTyIIIeHa OIMNOKa WiH OoJiee IByX HEIOUETOB IIPH OTBETE Ha BTOpOCTENeHHbIe Bonpockl. Toro — 14-17 6aninos

. B IIPOIIECCE OTBETA HEIMOJIHO MIIM HEMOCJIEAOBATEILHO PACKPHITO COAEPXKAHME MaTepHala, HO MOKa3aHO olliee MOHUMaHHE
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BOTIPOCA W TPOJEMOHCTPHPOBAHBI YMEHHUS, TOCTATOYHBIC JJIS AAFHEHIIETO YCBOCHHUS MPOTPAMMHOTO MaTepHajia; CTYAEHT He CMOT
MPUBECTH TPHUMEPHl [UIS TPOSCHEHWS TEOpWH, TIPH W3JIO0KEHHHM TEOPETHYECKOTO0 MaTepHaja BBISBIIEHA HEZOCTaTOYHAs
chopmMupoBaHHOCTH OCHOBHBIX KomneTeHuid. UToro — 11-13 6asnos.
®  CTYICHT HE CMOT PAaCKPHITh TEOPETHUYECKOE COAEp KaHUe MaTepraia B MUHUMAILHOM 00beMe, IPEeTyCMOTPEHHOM
MIPOTPaMMO¥i; OTCYTCTBYET HOCIE0BATENFHOCTE H3JIOKEHNE U yIoTpeOnenue Heooxoanmoii tepmunonornn Uroro — 0-10
0aJ1710B.






