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Ilepeuenv Komnemenyuii c yKazanuem yposHeil ux ¢opmuposanus

[TK-4 OcymecTBiseT moa00p M SKCIUTyaTaIluI0 TEXHOJOTUIECKOTO 000pyAOoBaHUs, pa3pabaThiBaeT MIAHBI pa3MeIIeHus 000-
PYJIOBaHMs, TPOCKTUPOBAHNE HOBBIX, PEKOHCTPYKIIMIO U TEXHOJIOTHYECKOE MEePEOCHAIICHUE CYIIECTBYIONIUX MPEANPUATHIN 10
MIPOU3BOICTBY NMPOAYKTOB MUTAHUS U3 PACTUTEILHOTO CHIPHS

[1K-4.1 3Haer Ha3HaueHHUe, 00JACTh MPUMEHEHUS, IPUHIUIT ACHUCTBUS U KPUTEPUU BHIOOpPA TEXHOJIOTHYECKOTO 000pya0Ba-
HUS, TIPUHIIAIIB POSKTUPOBAHUS HOBBIX, PEKOHCTPYKIIMH U TEXHOJIOTHYECKOTO MEPEOCHAIICHHSI CYIIECTBYIOMNX MPEATPUATHI
0 MPOU3BOJICTBY MPOYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS

[IK-4.2 VYmeeT mpoeKTHpOBaTh TEXHOJOTUUYECKHUE JTUHUU U TIPEANPUATHS 110 TTPOU3BOACTBY MPOAYKTOB IMUTAHHS U3 PACTH-
TEJILHOTO CHIPbs, pa3padaThiBaTh IUVIAHBI pa3MEIeHUs] 000PYAOBaHUS U 00€CTIEUNBATh KCILTyaTalMI0 TEXHOJIOTHYECKOTO 000py-
JTOBaHUS
[1K-4.3 Brnageet MeTofaMu U CpeICTBAMH BbIOOpA TEXHOJIOTHYECKOTO 000PYI0BAHUS M TPOCKTUPOBAHMS HOBBIX M PEKOHCTPYK-
IIMY ¥ TIEPEOCHAIIEHUIO CYIIECTBYIOIIMX MPEANPHUITHHA 110 TTPOU3BOACTBY MPOAYKTOB MMUTAHUS U3 PACTUTEIBHOTO CHIPHS



Ilepeuens Cooeporcanue Omanst popmuposanus Komnemenyuu Haumenosanue
KoMnemenuiu KomnemeHyuu (yxaszamo 6ce memowl u3 PI/]) ouenounoco
C YKa3anuem cpedcmga

yposHeit ux Jexyuu | Ilpakmuueckue | Jlabopamopnwie | Kypcosasn
gopmuposanus sanamus, Aa- 3aHAMUA paboma
oopamopubwtii
Hnoekc NPaAKmuKym
Komnemenuuu
I1K-4.1 3Haer Tema 1-10 Tema2,4,7,9,10 - Jlaboparopuas
Ha3Ha4YeHue, 001acTh paborta.
NpUMEHEHHS, TPUH- Tecr. Pedepar.
LMIT ACHCTBUS M KPH-
Tepuu BbIOOpa TEX-
HOJIOTHUYECKOro 000-
pyZAOBaHMs, NPUHIU-
bl TPOCKTUPOBAHHS
HOBBIX, PEKOHCTPYK-
IMd U TEXHOJOTHYE-
CKOTO TIepeoCHallle-
HHS CYIIECTBYIOIINX
MPEANPUITUI o
IPOU3BOJICTBY  IPO-
AYKTOB IIUTaHUA U3
pPacTUTEIBHOTO  ChI-
pbsA
I1K-4.2 Ywmeer npo- | Tema 1-10 - Tema2,4,7,9,10 - Jlaboparopnas
eKTUPOBaTh  TEXHO- paborTa.

JIOTUYECKUE JIMHUU U
NPEANPUITHS o
IIPOU3BOJACTBY  IIPO-
JYKTOB IUTAaHHUS U3

Tect. Pedepar.




PACTUTENBHOTO  CHI-
pbsi, pa3pabaTbIBaTh
IUIAaHBl  pa3MELICHUS
000pyI0BaHUs u
obecrieunBaTh  JKC-
IUTyaTalylo  TEXHO-
JOTUYECKOro 00opy-
JIOBaHUS

I1K-4.3

Bnageer meromamu u
cpencTBaMu  BBIOOpa
TEXHOJIOTHYCCKOTO

o0opynoBaHus u
MPOEKTUPOBAHUS HO-
BBIX U PEKOHCTPYK-
WA W TepeocHalle-
HUIO CYIIECTBYIOIINX
NPEANPUATUI o
MIPOU3BOJCTBY  IpO-
JYKTOB TMHUTAHUS U3
PacCTUTENBHOTO ChIPhSA

Temal-10

Tema2,4,7,9,10

JlaGopaTopHas
paborta.
Tecr. Pedepar.







Ilepeuens oyenounvix cpedcme no oucyunaune (Mooyj)

®opma o0yueHus

HaunmeHoBaHME OLIEHOYHBIX
CpencTB

KoanuecTrBo 0a1/10B

O4yHasia

Tect

max 20 - min 10

Pedepar

max 20 - min 10

JlaGopaTopHble paboTHI

max 60 - min 40

HUTOro

max 100 - min 60

Dopma KOHmMPOA —3auem




Illkana ouenueanusn

Mudposoe
BbIpaKeHHne

Beipakenue B
o0asax:

CioBecHoe
BbIpaKeHH e

Kputepun onieHKH HHIMKATOPOB JOCTHKEHHMS MPU (popMe KOHTPOJISA:

JK3aMeH / 3a4eT ¢ OLeHKOH

3a4dyeT

5

87 -100

Otnu4Ho (3a-
YTEHO)

OrieHKa «OTJIUYHO» BBICTABISIETCSI CTYACHTY, €CJIH TEOPETUUECKOE COJep-
»aHUe Kypca OCBOCHO TOJIHOCTBIO, 0€3 MPoOeIOB; HCUEPIIBIBAOIIE, MTOCIIE-
JIOBAaTEJIbHO, YETKO M JIOTHYECKH CTPOMHO H3JaraeT MaTepual; cBOOOIHO
CNpaBJsIeTCsT € 3aJadaMd, BONPOCAMH W JPYTUMU BHIAMH MPUMCHEHHS
3HAHMH; MCIOIB3YET B OTBETE JAOMOIHHUTEIBHBIA MaTepral BCEe MPEayCMOT-
PEHHBIE MMPOTPAMMO¥ 3a1aHKs BBITIOTHEHBI, KAYECTBO WX BBITIOJTHEHHS Olle-
HEHO YMCJIOM 0aJljIoB, OJIM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET MOJTydYeH-
HBIE PE3yJbTAThl; MPOSBISIET CAMOCTOSATEIBHOCTh MPH BBITIOJIHCHUHU 3aj1a-
HUH

74 - 86

Xoporo (3a-
YTEHO)

OrneHka «XOpOIIO» BBICTABISAETCS CTYNEHTY, €CIIU TEOPETUUECKOe CoAaep-
JKaHWE Kypca OCBOEHO TOJIHOCTBIO, HEOOXOAWMBIE TPAKTHYECKHE KOMIIe-
TEHIIMHU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrPaMMOit
o0y4eHus: yueOHbIE 3a/1aHUsI BBITIOTHEHBI, KAYECTBO MX BBIIOJHEHUS JI0CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepuai, TPaMOTHO U IO CyIe-
CTBY M3JIaraeT €ro, He JOIYyCKas CYLIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOTIPOC.

60 - 73

Y 1oBNIE€TBO-
puTeNBpHO (3a-
YTEHO)

OreHka «yZOBIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIIH TeopeTHye-
CKO€ coJiep>KaHHe Kypca OCBOCHO YaCTHYHO, HO NMPOOEIbl He HOCST Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO NPEAYCMOTPEHHBIX NMPOrpamMMOil 3a-
JaHWH BBIIIOJTHEHO, HO B HUX MUMEIOTCS OIIMOKH, IPU OTBETE HA MOCTABJICH-
HBIM BOIIPOC CTYJEHT JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO NMPaBUIIbHBIC
($hopMynHpOBKH, HaOMIOAAIOTCS HApyIIEHHS JIOIMYECKOH IOcIen0BaTelNb-
HOCTH B U3JI0KEHHH TPOrpaMMHOI0 MaTepHaa.

OHGHK& «3a4TC€HO» BBICTABIIACTCA CTY-
JCHTY, €CJIM OTBCTHI Ha BOIIPOCHI IO TC-
MaM JUCHHUINIMHBI ITIOCJICA0BATCIIbHEBI, JIO-
THYCCKH H3JIOKCHBI, JOIMYCKAKOTCA HE3HA-
YUTCJIBbHBIC HEAOYCTHI B OTBETC CTYJCHTA,
TaKUC KaK OTCYTCTBHUE CaMOCTOATCIILHOI'O
BbIBOJA, PECYCBLIC OIIHNOKH U ap

Hwmxe 60

Heynosnerso-
PHUTENBHO
(He 3auTeHO)

OreHKa «HEYIOBJICTBOPUTEILHO» BBICTABISACTCS CTYICHTY, €CJIM OH HE
3HAET 3HAYMTEIBHON YacTH MPOTrPaMMHOrO Marepuaja, JOMyCKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIME BEITOTHSET
MpaKTHYeCKue paboThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTEHIIMH HE
c(hOopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOil 00yUYCHHS
y4eOHBIX 33JaHHI HE BBITIOJHEHO, KAYECTBO UX BBIITOJIHEHHUS OIIEHEHO YKC-
JIOM OaJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OneHka «HE 3a4TEHO» BBICTABISCTCS
CTYAEHTY, €CIM CTYAEHT HE 3HAeT OCHOB-
HBIX TOHATUH TE€MBbl AUCUUIUIMHBL, HE OT-
BEYaeT Ha JIONOJHUTEIbHBIE U HABOASIIINE
BOIIPOCHI IPEIIOAABATELS.







KparTkasi xapakrepucrinka 0neHOYHBIX CPeCTBA

Ne | Haumenosanue |Kpamxasa xapaxmepucmuka ouyenounozo cpeocmea| IlIpedocmasnenue
n/n | oueHouHo20 cpeo- OUYEHOYHO020 cpeo-
cmea cmea 6 ¢honoe
1 2 3 4
1]JIaGoparopHast pa-|2T0 BUJ y4eOHOI pabOThI, IENbI0 KOTOPOU sBIsieTcs | Tembl 1abopaToOpHBIX
6ora u3ydyeHue (HMcciefoBaHue, H3MEPEHUE) XapaKTepu-|paldoT, KOHTPOJbHbBIE
CTHK JJaOOpaTOPHOTO OOBEKTA. BOIIPOCHI 110 TEME JIa-
Ilens maGopaTOPHBIX 3aHATHI: OCBOCHHE M3Y4aeMOM |00paTOpHOM paboThI
y4eOHOM JUCIUIUIMHBI, MPHOOPETEHHE HABBIKOB
MPAKTUYECKOT0 MPUMEHEHUs 3HaHHWM y4eOHO#l amc-
UUTITUHBL (JUCIUIUIMH) C UCTIOJIB30BaHUEM TEXHUYE-
CKUX CpPeACTB U (WIK) 000pyIOBaAHUS
2|Pedepar [TponykT camocTosTenbHOU PabOTHI CTYACHTA, Ipe- | Tembl pedepaTon
CTaBJISIFOIINI COO0M KpaTKoe U3NI0KEHUE B MHUCh-
MEHHOM BHJI€ TTOJIYYCHHBIX PE3YJIbTATOB TEOPETHYE-
CKOT'O aHalln3a OMpeesIeHHOM Hay4HOil (yueOHo-
MCCJIEI0BATENbCKOM ) TEMBI, TJIe aBTOP PACKPHIBAET
CYTb UCCIEyeMON IPOOIEMBbI, TPUBOIUT PA3TUIHbBIE
TOYKHU 3PEHUS
3{Tect CucremMa cTaHIapTU3UPOBAHHBIX 3aJaHU, T03BOJIsA- |DOH/ TECTOBBIX 3a7a-

I0Il1ast aBTOMATU3UPOBATh IPOLEYPY U3MEPEHNUS
YPOBHSI 3HAHUHM U YMEHUH 00y4aroierocs.

HUU







MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HuxHexaMCKuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
(dbenepanbHOT0O TOCYAAPCTBEHHOTO OI0/IKETHOTO 00pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30OBaHUS
«KazaHckuil HalIMOHANBHBINA UCCIIEIOBATENbCKUN TEXHOJIOTMUECKUIM YHUBEPCUTET

Daxynomem mexaHuyecKuu

Kagpeopa [1AXT

Hanpasnenune noaroroBku 19.03.02 «IIpoayKTsl mUTaHUsS U3 PACTUTEIBHOTO CHIPHSI»
[Tpodunb «TexHonorus xneda, KOHAUTEPCKUX U MAKAPOHHBIX U3ACIIHI»

TecTbl
o gucruminae b1.B.12 «Temno- 1 Xi1agoTeXHUKa

Bapuanr 1
1. OcHOBHBIE TapaMeTPbI COCTOSIHUS TENA:

1) abcontoTHOE AaBlieHUe; 2) yAelbHas TEIUIOTa; 3) yAeNnbHbIN 00beM; 4) aOCONI0THAS TeMIIe-
patypa; 5) ynenpHas pabota

2. Haiitu aGcomoTHOE IaBJICHHE B Cy4yae BaKyyMa:

1)Pa6c:PamM_P6al<; Z)Pa6c:PamM+P6al<;

3) Pa6c = Pam,w + Pu36 ; 4) Pa6c = Lamm — Pu36-

3. ®u3NYeCcKuil CMBICI Ta30BOM MOCTOSIHHON R — mpejcTaBisieT co0oit yaenpHyo paboTy u3mMe-
HeHUs 00beMa, coBepliaemMyro 1 ke pabouero BeliecTBa Npu K3MEHEHUH €T0 TeMIIEPaTyphl Ha
1K B

1) uzo6apHOM mporiecce;

2) aquabaTHOM TMPOIIECCE;

3) U30XOPHOM IpOoLIECCE;

4) “30TepMHUECKOM MPOIIECCE.

4. Vkaxunre ypaBHeHue Kianelipona — Menzeneesa:

1) pv,=R,-T;
2) po=RT;

3) pV =mRT;
4 RV =RT .

5. UeM oTanyaroTCA peanbHbIE ra3bl OT UAEaTbHBIX

1) MoJnieKyIIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbIE 00BbEMBI U CBS3aHbI MEXy COOOM CH-
JIaMH B3aUMOJIEHCTBUS;

2) MOJIEKYJIBI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbIE O0BEMBI 1 HE CBSI3aHBI MEXKy COOOM
CUJIaMH B3aMMOJEICTBHS;

3) npeacTaBIAIOT CUCTEMY MaTepHabHBIX TOYEK, HAXOASIIUXCS B O€CIIOPSAA0YHOM JBUKEHUH U
HE B3aMMO/ICHCTBYIOLINX MEXIY COOO0M;

4) nmpeAcTaBISAIOT CUCTEMY MaTepUaIbHBIX TOUEK, HAXOAIIMXCS B OECIIOPSIOUHOM JIBUYKEHUU U
B3aUMO/ICHCTBYIOIINX MEX1Y COOOM.

6. YKa)XuTe aHaJIMTHYECKOE BhIpakeHue | 3akoHa TepMOANHAMUKY:

1) dg=du+dl; 2)du=dg-+dl;
3) dg=di—oudp; 4)dg=di— pdo.



7. YKaxuTe KaKue U3 NEePEUNCIICHHBIX BBIPAXEHUI SIBIISIFOTCS YPAaBHEHUSIMH 1-T0 3aKOHA TEPMO-
JUHAMUKHU JJ1s ainabaTH4eckoro mnporecca:

1) dg = p-dv;
2) du=—p-dv;
3) dgq=du;

4) du=—-v-dp.

8. UTO Takoe CTENeHb CyXOCTH:
1) oTHOIIEHHE MAcChl CYXOro Mapa K Macce BIaKHOTO;
2) OTHOIIEHHE MACChI CYXOTr0 Mapa K Macce »HIKOCTH;
3) OTHOIIEHHE MACChI BIAXKHOT'O Tapa K Macce Cyxoro;
4) OTHOIICHUE MACChI KUJIKOCTH K Macce CyXoro rmapa.

9. .VkaxuTe BRIpOKEHUE JIJIS ONPEICTICHIS TEPMUIECKOT0 KOd((UIIMEHTA ITOJIe3HOTO JEHCTBHUS
NPSIMOTO [IUKJIA:

— |

1) ﬂt:ql qz, 2) nt:_1
0, g;

3 g =—— By =2
0, -0, a;

10. YTo npouCXOAUT B KPUTUUECKON TOUKE:

a) UCYE3aeT Pa3IMyuue MEXY KHUIAKOCTbIO U [TapOM;

0) HaXOIATCS B PAaBHOBECHH TPH (ha3bl OTHOPOTHOTO BEIIECTBA;

B) OCYIIECTBIISIETCS IIEPEXO0/1 TBEPIOTO BEIIECTBA HEITOCPEICTBEHHO B I1ap;

T') IIpoLiecC NPEBPAILEHHS BEIIECTBA U3 KHUJIKOTO COCTOSIHUA B ITapooOpa3zHoe

11. Ha Ts-nuarpamMMe BOJISIHOTO Mapa H300pa’keHO YeThlpe pasindHbIX mporecca: 1 -1;1-2;1 -
3 u 1-4. VYxkaxure COOTBETCTBUE MEXKIY IpoueccoM 1-1 u ero ux HazBaHUEM.

1-1 | U3oxopHuslii npouecc M30- T 5
OapHBIii TIpoIIECce A S
o Q

U30TepMUYeCKHUii MpoIiece kK 4

—— V.-

AnabaTHBIN mpoIecc

12. Ha is-quarpaMme BOJSTHOTO Tapa U300pakeHO YeThIpe pa3invHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YxaxuTe COOTBETCTBUE MEXy MpoiieccoM 1-1 1 ero ux Ha3BaHHUEM.



1-1 | UBoxopuslit mporecc M3o-
OapHbIi mpolecc
N3oTepmuueckuii mporecc
AnuabaTtHBbIi poriecc

13. Ha id- muarpamMMe BJIaXKHOT'O BO3/lyXa OTMEUYEHA TOUKa M, yKa)KUTe 3HAYCHHS [TapaMEeTPOB
BJIQKHOT'O BO3/IyXa B 3TOM TOUKE.

1) TemriepaTypa cyxoro TepMoMeTpa (TeMiiepaTypa Bo3ayxa);

2) TeMIiepatypa MOKpPOro TepMOMETpa.

1, KJDR/RT

60°

25

20°|

d, r/xr

14. Tennonepenadei Ha3pIBACTCH:
1) mepeHoC Teruia OT ropsYel CpeIbl K XOJIOTHOM Yepe3 pa3/ieNsioulyio CTCHKY;
2) OJHOBPEMEHHBIH MMEPEHOC TEIIOThI KOHBEKIIUEH U TEIIOMPOBOAHOCTHIO;
3) mepeHoc TerIa MeXAy HEMOCPEJICTBEHHO CONMPUKACAIOLIMMUCS TeJIaMU WITH Ya-
CTAMHU TEJ C Pa3JIMYHON TEMIIEPATYPOH;
4) mepeHoc Telia U3Iy4eHHEM;
5) mepeHOC Teria KOHBEKIIUEH.
15. Kakoe kpurepuanbHOe ypaBHEHHE COOTBETCTBYET Pa3BUTOMY TYpOYJICHTHOMY PEXUMY ra-
30B:
1) Nu =f (Gr, Pr); 2) Nu =f (Re);
3) Nu =f (Re, Gr, Pr); 4) Nu =1 (Gr).
16. C yBenuueHueM BIAXKHOCTH MaTepHalia Ko3(UIHEHT TeTI0NPOBOIHOCTH
1) He MeHsieTcs;
2) yObIBaerT;
3) Bo3pacraer.



17. Cornacno 3akony Buna:
1) c yBenMYeHHEM [UTMHBI BOJHBI DHEPIUs JIydeil Bo3pacTaeT;
2) C yBEIMYCHUEM TEMIIEPATypPbl JUIMHA BOJIHBI COOTBETCTBYIOIAS MAKCUMYMY
YMEHBILAETCS;
3) C yBenMUYCHHEM TEMIIEPATYPhI TEJIa SHEPTHS €r0 YBEIMYHBACTCS;
4) ¢ yBeIMYCHUEM TEMIIEPaTyphI JIMHA BOJIHBI COOTBETCTBYIOIIAS MAKCUMYMY BO3-
pacraer.
18. Yro Takoe Ci10XkKHbIH Ter1oo0MeH?
1) yuuTHIBAKOLIMIA BCE BUIBI TEINIOOOMEHA;
2) YYUTBIBAIOIIMIA TEIUIONPOBOIHOCTh U H3IIyYCHHE;
3) Y4HTBIBAIOIINI KOHBEKIMIO U U3IY4YCHHE;
4) yYUTBHIBAIOIIUI TEIUIONPOBOAHOCTD ¥ KOHBEKIIHIO.
19. [Ipu 01MHAKOBBIX YCIOBUSAX CPEIHUI TEMIepaTypHBI HAop OOJIbIIE B anmaparax:

1) C MPSAMOTOKOM;
2) C IPOTUBOTOKOM;
3) C MONEPEYHBIM TOKOM.
20. CornacHo 3akony [Inanka ¢ yBeIu4eHUEM JJIMHbI BOJIHBI
1) MHTEHCUBHOCTb M3JIy4€HHs BO3pacTaeT Ha BCEM JHara3oHe JUIMH BOJIH;
2) WHTCHCUBHOCTD M3JIy4eHHs YOBIBAIOT HA BCEM JHara3oHe JUIMH BOJIH,
3) SHeprus Jydeil BO3pacTaeT Npu HEKOTOPOH JJIMHE BOJIHBI JOCTUraeT MakK-
CUMyMa 3aTeM yObIBaeT;
4) MHTEHCUBHOCTD M3JIy4€HHs] HE MEHSETCS.
21. KoaddunueHT rerionepeaadn UMeeT BUJI:
1
1) k = ;
a, +0/A+a,
1
2) k= ;
1 6 1
a A a,
1 6 1
3) k=—+—+"—;
a A a,
K 1
4) 1 4 1
a O a,

22. OyHKIMEN KaKUX BETMYUH SBISACTCS KOA(DOHUIIMEHT TEII00TIauu:
1) o= f(a),/l,,u,p,c,x,tae s ,O,L);
)  a=f(xy,z,7);
3) a= f(K,qb,At);
4) a=f(xy,2).

23. Ilpu KakuX yCIOBHSX CIPaBEeIINBO YpaBHEHHE TEIIOBOro Oananca?

1) NIPU OTCYTCTBHUH TEILJIOBBIX MTOTEPB;
2) NP OTCYTCTBUH IIE€PETIaa TEMIIEPaTyp;
3) [IPU OTCYTCTBUM CMEIIEHUSI 000UX TEINIOHOCUTENEH ;
4) MIPH OTCYTCTBUH (Pa30BBIX TIEPEXO/IOB.
24. Kakoe cyiecTByeT o011ee npaBuiIo Uil HHTEHCU(BHUKAIMY TeTonepeaadn?
1) YMEHBIIUTh TOJIIUHY CTCHKH;
2) 3aMEHUTH CBOOOIHYIO KOHBEKIIHIO HAa BEIHYXICHHYIO;

3) YMEHBIITUTH HanOOJIbIIIee TEPMHUIECKOE CONTPOTUBIICHHUE;



4) 3aMEHHUTh MaTepuall Ha Jpyroi 0oee TerIonpOBOIHBIN.
25. Tpu npocrelmmx BUaa nepeHoca Temnia:

1) TETUIONPOBOAHOCTD;
2) TerIonepe/iaya;

3) KOHBEKIIHS;

4) U3Iy4YeHHUE.

Bapuant 2
1. laBneHue ra3za B COOTBETCTBUU C MOJIEKYJISIPHO-KUHETUUECKOU TEOPUEH OMPeIeIIeTCs COOT-

HOIICHUCM:

2 2 2
1)P:zn-mw ; 2)P:§ma) n; 3)P:Ema) v; P
3 2 2 3

Mo
2
2. YkaxuTe cooTBeTcTBUE BeanuuHbl naBieHus 20 klla, 3anrcanHoOro B pa3inyHbIX cUCTEMax
U3MEPCHHUS:
1)0,2 6ap 2) 2 Mlla
3) 20 MITa 4) 200 6ap
3. YKaxkuTe pa3MEepHOCTh Ta30BOI MOCTOSIHHOM R:
1) ,ZZofc_z) Lo 3 Bm_4 Bm

) ) b - -
ke K Kkmons - K ke K Kkmonw - K
4. OTMeThTe IPaBUIILHOE BBIpAXKEHUE J1s 3aKoHa boins-Mapuorra:
L P Vi _ P T1:p2 T, vy

1) 2) T, 4) T T

3) — .
U, Py v, p’ ) T, p T, u
JIBYOKCHUN M B3aMMOJICHCTBYIOIINX MEKIY COOOI.
5. Kakast u3 nepedrcieHHbIX JUarpaMM Ha3bIBaeTCs AUarpaMMoi DHproca:
1) pv - nuarpamma peajbHOTO BEIECTBA,;
2) pV - quarpamma MeajbHOIrO BEIIECTBa,
3) Ts — auarpamma BiIaKHOTO Tapa;
4) is —1uarpaMma BIaKHOTO BO3/IyXa.
6. YKaXnTe MpaBUIIbHBIE BHIPAKEHHSI, YCTAHABIIMBAIOIINE CBA3b MEXKY TEITIOEMKOCTSIMHU:

HCy

' ’ Cp.

1) Cp:Cp’UOZT, 2) Cp:7'
3 C,—-C, =R; HC,=C,—R;

Po H 224

7. YKaxkuTe BhIpaXKEHUE, ONPEAEIAIONIee BEINYUHY X0IO0AUIBHOrO K03 dunmenta oopatHoro
TEPMOJMHAMHYECKOTO IIUKJIA:

1)g:q—2; 2)8=i;

I I

I I
3e=— 4)e=—

O P

8.Ha Ts — quarpamme ormeuensl Touku 1,2,3,4,5. KakoMy COCTOSIHUIO BEIIECTBA COOTBETCTBYIOT
MIOJIOXKEHUS TO4YeK [ u 2.



[lepeoxnaxneHHast )KUIKOCTb
Bnaxwnsiit nap

Hacplennsiii nap
Hacpiennas )kuikocThb
[TeperpeTsiii nap

TBeproe cocrosiHne

9. IMon xomoamIbHBIM KO3 (PHUIIMEHTOM 00PaTHOTO TEPMOJMHAMHYECOKTO ITUKIIa TOHUMACTCS:
1) KaKoe KOJIMYECTBO TEIJIOTHl OTHUMAETCS OT XOJIOJHOTO HCTOYHHUKA IPH 3aTpaTe OJTHOMN eu-
HUILIBI pa0OTHI;

2) OTHONIEHHE KOJIMYECTBA TEIUIOTHI, IPEBPAILIEHHON B MOJIOKUTEIBHYIO0 PaOOTy 3a OJMH LIUKII,
M0 BCEH TEIUI0Te, MOABEACHHON K paboueMy Teiy;

3) OTHOIIIEHHE KOJIMYECTBA TEIJIOTHI, IPEBPALIEHHON B MOJIOKUTEIBHYIO Pa0OTy K KOJIMYECTBY
TEINIOTHI, OTHUMAEMOT'O OT XOJI0JHOI'0 UCTOUYHHUKA;

4) OTHOIICHUE KOJIMYECTBA TEIJIOTHI, OTHUMAEMOE OT XOJIOTHOI'O HCTOYHHKA, KO BCEH TEIIOTE,

MOABEACHHOM K pabodemy Teiy.

10. Ha pv-auarpaMmmMe BOJISTHOTO Iapa H300paKeHO YeThIpe pa3InyHbIX npomecca: 1-1; 1-2; 1-3

u 1-4. Vkaxute cOOTBETCTBUE MEX]y MpoleccoM 1-1 u ero ux Ha3BaHHUEM.

1-1

N3oxopublii nponecc M30-
OapHBIii IporLecc
N3otepMuueckuii mpouecc
AnmabaTHBIN mpoIecc

_s = const

11. Kakue Touku pacmojiararoTcd Ha BerHeﬁ U HIDKHEH IIOIrPaHMYHBIX KPUBBIX PV-IHarpaMMbl

BOJISTHOTO Tapa.
1) COOTBETCTBYIOIIME COCTOSIHUIO KUTICHHSI U CYXOT'0 HACBIIICHHOTO apa;

2) BIaXXHOTO Tapa U MeperpeToro BO3yxa;

3) KuIEeHUs U MEPErPETOro BO3yXa;

4) BNaXHOTO U CYXOI'0 HAaCBILIEHHOTO Mapa.

12 YKa)KI/ITe, KakK OHpeI[eJISIeTCSI KOJINYECTBO TCIIJIOTEHI B I/I30X0pHOM Hpouecce.
1) g=u, —U =1, — _U(pz - pl);
3) q=T(s;, —8,);

13. Kputnueckoe 3HaueHue Kkputepus PeliHonpca:
1) 2000;
2) 2300;
3) 3000;
4) 3200;

2) q=l, —y;




5) 10000.
14. IIpu KakuxX yCIOBUSIX BOZHUKAIOT MPOLIECCHI KUMIEHUS KUIKOCTH?
1) npu HarpeBaHuU;
2) TIpU U3MEHEHUH arperaTHOro COCTOSIHUS;
3) mpu OXJIaKIACHUHY;
4) npu UCTApCHHH.
15. Kakue OBIBAIOT peXKUMBbI KHIICHUS?
1) kanenpHBIH; 2) IJICHOYHBIH;
3) my3bIPbKOBBIIA; 4) cTpyiHBIH.
16. ITo CKOJIBKUM OCHOBHBIM CX€MaM MOKET OCYIIECTBUTHCA JBUKEHHE KHUAKOCTU B TEII000-
MEHHOM arapare

1) 2;

2) 3;

3) 4

4) 5.

17. OCHOBHO#1 3aKOH TEIIONPOBOTHOCTH:

1) Q=kF-At;

2) Q=uoF-At

3) Q=—AF-t:(ot/On);
1

4) k= T 5 1

a 1 a,

18. Yro xapakrepusyet kpurepuii Gr:
1) oTHOIICHHE CUJI HHEPIIUH C CUJIaM BSI3KOCTH;
2) KOHBEKTHBHBIW TEIUIOOOMEH MEXKIY JKUAKOCTHIO M MOBEPXHOCTHIO TBEPAOTO Te-
na;
3) (usHueckue CBOWCTBA KUIKOCTH;
4) COOTHOIICHHUE MOABEMHOM CHJIbI, BOSHUKAIOLICH BCIICICTBUE PA3HOCTH TLIOTHO-
CTEH JKUJKOCTH U CHJIBI MOJIEKYJISIPHOTO TPEHMUSI,
5) COOTHOMICHUSI CHJIBI TSDKECTH U CHITBI MOJICKYIISIPHOTO TPEHHSI.
19. Tlo npuHLKIly pabOTHI TEIIOOOMEHHOTO anmaparbl ObIBAIOT:
1) pereHepaTHBHBIE;
2) CMECHTENbHBIC;
3) pexynepaTHBHBIC ;
4) 3MECBHKOBBIC;
5) ¢ BHYTpEHHHM HCTOYHHKOM TeILIa.
20. Bo cKOJbKO pa3 yMEHBIINUTCS TEIJIOOTaua IPU YCTAHOBKE 2 3KPaHOB MEXY MapaljiebHbI-
MM IJIaCTUHAMH (€CITU MOBEPXHOCTH CTEHOK M 9KPAHOB OJIMHAKOBBI)
1) 2;
2) 3;
3) 4,
4) 5
5) 6.
21. Kak Ha3bIBaloTCA OT/IEIbHBIE MECTa 000TPEBAaEMO MOBEPXHOCTH, T'I€ 3aPOKAAIOTCS ITy-
3bIpbKU NIapa’?
22. 3axoH Buna umeer Bun:

Y 1y = oA
04 — ’
eCZ/ﬂT _1

2) ﬂ'mzz-lig;




los
T
4) E=&9‘0T4_

23. Yro HazbIBaeTcs 23PPEKTUBHBIM U3Ty4YCHHEM ?

1) Ap =Ry +R-A
2) Ry =Ry +A-A,

3) ﬂ'm:

faa

yo fita iaa
3) Ay@ =Aqs +(@-AAyy;
4) E Ena()+Eco6'

24. Yto Ha3BIBACTCSA KOHBEKTUBHBIM TCILZIOOOMEHOM
1) mnporecc TermIoo0OMeHa MEKY CTEHKON M IBUIKYILEHCS CPeIOi TPH HATHIUN
Pa3HOCTU TEMIIEpaTyp;
2) Tpolece IMepeHoca Teria OT OJHOM CpeJibl K APYTroi Yepes CTEHKY;
3) COBMECTHBIN MPOIIECC KOHBEKIIMU M TEILUIOMPOBOAHOCTH;
4) mpoiiecc TeMI000MeHa 3a CUET JYyIUCTON SHEPIUH.
25. KoaddunueHnt reMnepaTyponpoBOTHOCTH BBIPAXKAETCst OPMYIIOi:

1) a= L ; 2) a= L
p-A C-A
Pa=" 5a=S2L
c-p A
Bapuant 3
1. Enuauiield u3MepeHus KOJIMIeCTBA YHEPTUU SIBIISICTCS
1) Bm;  2) Mo,

H oC
3 ri 4
2. Haiitu aGcontoTHOE 1aBleHUE B clTydae N30BITOUHOTO TaBICHUS:
1) Pa6c = Pamu_PsaK ; 2) Pa6c = Panm + P&UC;
3) Pa6c = PamM + Pu36 ; 4) Paﬁc = Parml - Pu36-
3. YHuBepcanbHas razopas octosiHHas Rm ectb pabota / kmosb WeaabHOTO ra3a, coBepiiaemas
MIpU U3MEHEHUH TeMIEepaTypsl Ha | °Cc MIPU IOCTOSIHHOM 3Ha4€HHH !

1) o6bema; 2) aBIICHHUS;

3) sHTpONHH; 4) SHTAJIBIIUU.

4. Temrieparypa pu HOPMAITBHBIX (U3UIECKUX YCIOBHSIX paBHA!
1) 273,15 K; 2) 283,15 K;

3) 293,15 K; 4) 303,15 K.

5. Kakoe onpezaenenue noaxoauT K MOHATHIO UI€AIBHOIO rasa.

1) MonieKyIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbIE 00BEMBI U CBSI3aHbI MEXAY CO00M cu-
JIaMH B3aUMOJIEHCTBUS;

2) MOJIEKYJIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbIE 00BEMBI M HE CBA3aHBI MEX]Ly COOOM
CUJIaMH B3aMMOJEICTBHS;

3) npeacTaBIAIOT CUCTEMY MaTepHabHBIX TOYEK, HAXOASIIUXCS B O€CIIOPSAA0YHOM JBUKEHUH U
HE B3aMMO/ICHCTBYIOLINX MEXIY COOO0M;

4) npeAcTaBISAIOT CUCTEMY MaTepUalbHBIX TOUYEK, HAXOAUINXCS B OECTIOPSIIOUHOM JIBHIKEHUU U
B3aUMO/ICHCTBYIOIINX MEX1Y COOOM.

6. Touka, B KOTOpO# MCUE3aET PA3TMINE MEXKTY Ta3000pa3HOM U KUJIKOU (ha3aMu, HA3BIBAIOT:

1) TpoiiHoi; 2) KpUTHYECKO;

3) naBiIeHUS; 4) KUTICHUS.



7. YKaxuTe KaKue U3 NEPEUNCIICHHBIX BBIPAXEHUI SIBIISIFOTCS] ypaBHEHUAMH |-T0 3aKOHA TEPMO-
JUHAMHKU JJI ©30TEPMUYECKOTO ITpoLecca:

1) dg = p-dv;
2) du=—p-dv;
3) dgq=du;

4) du=—-v-dp.

8. Ykaxure ypaBHEHUs, 0TOOpakarollye MoBeIeHue pealbHoro rasa.
4) Ban-gep-Baainsbca;
5) Kianeiipona;
6) Kunaneiipona-Menjesneesa;
4) BykanoBuua u HoBukoga.
9. Kakoii u3 HIKe TIepEUHCICHHBIX TEPMOANMHAMUYECKUX [IUKIIOB SBJISIETCS TIPSMBIM?
1) B pe3ynbTaTe KOTOPOTO MOJIy4YaeTcs MONOKHUTENbHas padoTa (B HeM paboTa paciIupeHus
Oosbie paboThI CKATHSA);
2) B pe3yabpTaTe KOTOPOTO MOJTy4YaeTcs MOJNOKHUTeNbHas padoTa (paboTa pacliupeHus MEHbIIIe
paboThI cxKaTHS);
3) B pe3yibTaTe KOTOPBIX pacxoayercs paboTa (B HeM padoTa cxatusi 0oJblie paboThl paciiu-
peHus);
4) B pe3ynbTaTe KOTOPBIX pacxoayeTcs padora (B HeM paboTa c)KaTHsI MEHbIE pabOThI pacIlIn-
peHus).
10. Iuks Kapro coctout u3 2* anuabaTHBIX MPOIECCOB U 2%
1) u30X0OpHBIX; 2) N30TEPMUUYECKHUX;
3) n300apHBIX; 4) MOJTUTPOITHBIX.
11. Ha Ts-amarpamme BOZISIHOTO Tapa W300pakeHO YeThIpe pa3anyuHbIX mpouecca: 1 -1;1-2;1 -
3 u 1-4. VYxkaxuTe COOTBETCTBUE MEXAY IporeccoM 1-2 1 ero ux Ha3BaHHEM.

1-2 | U3oxopusrii nporecc M30- T 5
OapHbIi porecc A 8
o Q

N30TepMIYECKHUIA TPOIIECC 4

AnmnabaTHsIif Iporiecc

12. Ha is-muarpamMme BOJISTHOTO Mapa H300paKEHO YeThIpe pa3IudHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YxaxuTe COOTBETCTBUE MEX]y MpoiieccoM 1-2 u ero ux Ha3BaHHUEM.



1-2 | U3oxopHslii poriecc M3o-
OapHbIi mporecc
N3oTepmuueckuii npouece
AnuabaTtHbI TIpolece

13. Boibepute ueTbipe OCHOBHBIX 3J€MEHTa [apOBOM KOMIIPECCOPHOM XOJIOAUIBHON YCTAHOBKU.
1) kommpeccop; 2) neraujep; 3) KOHJIEHCATOD;

4) npoccenbHbIM BEHTHIb;  5) UCIApUTED; 6) renepaTop.

14. C noBbIlIeHHEM TeMIIEpaTyphl TEIUIONPOBOJHOCTH OOJIBIIMHCTBA KAIEIbHBIX KUAKOCTEH ( 32
UCKJIFOUE€HHEM BOJIbI):

1) yObiBaer; 2) pacrer; 3) He MeHseTcs.
15. IIpu KakuX yCIIOBUSIX BO3HUKAIOT IPOLECCHI KMIEHUS M KOHAEHCAIIMU )KUKOCTHU:
1) npu HarpeBaHuu; 2) Ipu I3MEHEHUH arperaTHOro COCTOSTHUS;
3) npu OXJaXKICHUH; 4) npu UcnapeHuu.
16. Kputnueckuii auaMeTp U30J51UH PABEH:
1) d, =2 2)d, =22, 3 d, =" 2 d, =2
A k A

2 u3 u3
17. Kakue mpUMeHSIOTCs 1Ba OCHOBHBIX BH/1a PACHOJIOXKEHUS TPYO B MydKax.
18. Ko dunueHnt ternoorjaun npu KaneabHON KOHJEHCAIIMH 110 CPAaBHEHUIO C TUIEHOYHOM:
1) 3HaYUTENHHO BHIIIIE; 2) MeHBbIIIE;
3) OIMHAKOBBIH.
19. Yro xapakTepusyeT AaHHbIH Kputepuid NU:
1) oTHOIIEHNE CUIJI MHEPLIMU C CHJIaMU BA3KOCTH;
2) KOHBEKTHBHBIM TEIIOOOMEH MEXIY JKUKOCTBIO U IIOBEPXHOCTHIO TBEPIOTO TENa;
3) duzmyeckue CBOMCTBA KUIKOCTH;
4) cOOTHOIIEHUE MTOTLEMHOMN CUJIbI, BOSHUKAIOLIEH BCIECTBUE PA3HOCTH IJIOTHO-
CTEH KUJKOCTH U CUJIBI MOJIEKYJISIPHOTO TPEHMUS,;
5) COOTHOLIEHUS CUJIIBI TSKECTH U CUIIBI MOJIEKYJIIPHOTO TPEHMUS;
20. TenmooOMeH, yUNUTHIBAIOIIMIA Bce BUBI TEIIIOOOMEHA ( TEIIONPOBOAHOCTh, KOHBEKIUS U
U3JTy4YeHUE) HA3bIBAIOT:
1) my4ucThIMm; 2) KOHBEKTHBHBIM;
3) CIOXKHBIM.

21. UncneHHoe 3HAUCHHUE CpCAHCTO TEMIICPATYPHOT'O HAIIOpa (Atcp) IJI afrapaToB € MMPOTHUBO-

TOKOM IIpHU OJUHAKOBBIX YCIIOBHUAX IO CPABHCHUIO C Atcp AJId afrapaToB € MPAMOTOKOM BCCraa:

1) 6omb1e; 2) OIMHAKOBO;

3) MeHblIIE.
22. YpaBHeHHUE TEIUIOBOTO OaiaHca MpU YCIOBUHM OTCYTCTBUS TEIUIOBBIX MOTEPh U (PA30BBIX IIE-
PEXO/I0B:

1) Q = le16p1 (tlr _tl”) = Vzpzc_:p2 (t;’ _t;) ,



ﬂ( F (tCHI )

2) Q=KF,t,,; 3) Q=a,F(t,-t,); 4 Q_T;
23. OcHOBHBIE YpaBHEHHUSI JUIsl pacueTa TerI000OMEHHBIX alapaToB:
1) ypaBHeHue ®ypne;

2) ypaBHEHHUE TEIUIONEepeIayH;

3) ypaBHEHHE TEIJIOBOTO OallaHca;

4) ypanenue Hrrorona-Puxmana.
24. KoappUIMEeHTHI TeTIONPOBOJHOCTH YHCTHIX METAIIIOB, 32 UCKIIOUECHUEM aTFOMUHUS, C BO3-
pactaHHeM TeMIIepaTyphbl:

1) yObIBaIOT; 2) yBEJIIMYUBAIOTCS;
3) HEe MEHAIOTCS; 4) BHavaJie yBEIMYMUBACTCS, 3aTEM YOBIBAIOT.
25. KoaddunueHnt reMnepaTyponpoBOIHOCTH BeIpaXxaeTcs: (popMyIIoii:
1) a= . ; 2) a= L
p-A c-A
a=" fa=SL
c-p’ A
Bapuanrt 4
1. YaenbHbI 00beM €CTh BeIMYMHA, OOpaTHas:
1) naBneHuto; 2) IJIOTHOCTH;
3) o0Bemy; 4) Tremneparype.

2. YKaxxuTe COOTBETCTBUE BEIMUMHBI 1aBieHus 20 0ap, 3aMCaHHOTO B Pa3IMYHbIX CHUCTEMAX
U3MEpPEHUs:

1) 0,2 MlIIa; 2) 20 MlIla;
3) 2 MlIla; 4) 200 ITa.
3. Ykaxure pasMepHOCTL YHUBEPCAITHHOM ra30BOM MOCTOSTHHOM Rm:
oHC oHc Bm
1) A% g DM g A%y .
ke K ke K’ Kkmonb - K Mmonb - K

4. OT™MeTBTe IMMPaBUJIBHOC BBIPAKCHUEC IJIA 3aKOHA I'eit-JIroccaka:

L _p Y P T _p T, v

1) 2) T T 33 T AT T
L, P, L, T, pn T, v

5. 3akoH /JlanbTOHa CripaBeIUB IS

1) upeanpHOrO rasza;

2) ra30BOM CMECH UJICANBbHBIX TA30B;

3) peasibHOTO Tra3a;

4) ra3oBoi cMeCH pealbHBIX [a30B

6. Ykaxure ypaBHeHue Maiiepa:

1)Cp=CU+R; 2)R=Cp+CU;

3 C,=C, +R; 4 C,=C,—-R;

7. OT™MeThTe paBUIIbHOE rpaduyeckoe n300paxeHue Ais 3akoHa boiins-Mapuotra.

1) 2) 3)

4)
) .
2 P ; p 5 p
) 2
!
L 3

t L



8.0TMeThTE, KaKHE U3 HUKE IEPEUMCIICHHBIX CYXACHUN OMMCHIBAIOT 2-1 3aKOH TEPMOJUHAMMU-
KH:

1) TerioTa He MOKET MEPEXOIUTH OT XOJIOAHOTO Telia K 0oJiee HarpeToMy cama co0oif;

2) He Bcs TEIJI0Ta, MOJIyYeHHAs B TEIJIOBOM JIBUTATENE OT UCTOYHUKA TEIJIOThI, MOXKET NepelTH
B pabory;

3) ocyuiecTBIEHHE BEUHOr0 JBUTATElIsl BTOPOrO POA HE BO3ZMOXKHO;

4) KOJIMYECTBO TEIJIOTHI MOJBEACHHOE K TEIy, M OTBOJAUMOE OT HETO, 3aBUCUT OT XapakTepa

npoiiecca.
9. Ilepexon BemecTBa U3 TBEPIOTO COCTOSIHUSA B )KHUIKOE HA3bIBAIOT:
1) cybnumanmeii; 2) MmaBJIeHUEM;

3) mapooOpa3oBaHuEeM; 4) xoH/IeHCAIIUEH.

10. Ha pv-auarpaMmmMe BOJISTHOTO Mapa H300pa)KeHO YeThIpe pa3InyHbIX npomecca: 1-1; 1-2; 1-3
u 1-4. YKaxuTe COOTBETCTBHE MEXKy IporeccoM 1-2 u ero ux Ha3BaHHUEM.
1-2 | U3oxopHsIii npouecc M3o- p 4 s=const
OapHBIi TIporIece o
N3otepMuueckuii npouecc
AnabaTHBIN MpoIecc

11. Kak Ha3bIBaIOT MalIUHY, IPEAHA3HAUYEHHYIO JUUIS CKAaTUs PAa3JINYHBIX ra30B?

1) Hacocowm; 2) KOMITPECCOpPOM;
3) neranaepom; 4) KOHIEHCATOPOM.
12. Ykaxure, Kak ONpeenseTcs KOTHUECTBO TEIJIOTH B ©300apHOM MpoIlecce.
1) g=U, —U =i, —i —0(p, — P,); 2) =1y —ly;
3)q=T(s, —5); 4 q=0
13. CambIM TEMIONPOBOAHBIM METAIIIOM SBIISIETCSI:
1) 3omoTo;  2) cepebpo; 3) cTainb; 4) menp.
14. Kakoe kpuTepualbHOE YpaBHEHHE COOTBETCTBYET CBOOOTHOMY JIBUKEHUIO HKHUIKOCTH !
1) Nu=f (Gr,Pr); 2) Nu=f (Re);
3) Nu=f (Re, Gr,Pr) ; 4) Nu=f (Gr).
15. TermonpoBOJHOCT YEPE3 MIAPOBYIO CTEHKY:
27A(t), —t. 27A(t] —t7)
po-2Attte) . g q 2Pt
1 1 d,
- In—=
d, d, d,
27A(t,, —t.
3 Q= e la),

16. Yucno I'pacroda, xapakTepu3syroliee COOTHOIIEHUE TTOJbEMHOMN CHIIbI, BOSHUKAIOIIEH
BCJIEJICTBUE PA3HOCTH TUIOTHOCTEH )KUAKOCTU U CHIIBI MOJIEKYJISIPHOTO TPEHHUS, OTIPEIEIIAETCS 110
BBIPQYKEHUIO:
1® t
1) ﬂg A

>

gl® .
2) =
1 %4 ) V2



3
gl ol
3) L2, 4 <.
[N a
17. Bemmunnst AU, o u Q, cooTBercTBYyIOMIIE MOMEHTY TIEPEX0/1a ITy3BIPHKOBOTO PEKIMA KH-
MICHUS B TUICHOYHBIN HAa3BIBAIOTCS:
1) KpUTHYECKUMU; 2) MOTpaHUYHBIMU;

3) MOBEPXHOCTHHIMHU.
18. 3akon Credana-bonbimana iyt aOCOMOTHO YEPHOTO TEa:

1) E=ao, T 2) B, =0,TY
cA® E
3) JM:eczllTL, 4)Z:E0.
19. IlpuBeneHHbIN KOAPGUIUESHT YEPHOTHI CUCTEMBI:
1)(9:—1 11 ; 2)5:5;
[ E—— EO
& &
1 E
3 =V 4 :_0-
es—1 1 )e=¢
1— - — —
& &

20. TenmooOMeHHBIH anmapaT, B KOTOPOM MOBEPXHOCTh MEPUOINYECKU OMBIBAETCS TO TOPAUUM,
TO XOJIO/JIHBIM TEIIJIOHOCUTEJIEM HAa3bIBACTCSA:

1) pereHepaTUBHBIM; 2) peKynepaTUBHBIM;

3) cMECHUTENBHBIM; 4) KOXKyXOTpyOHBIM.
21. OCHOBHBIMH PacUYeTHBIMH YPaBHEHHUSIMH TEIJIOOOMEHA IIPU CTAIMOHAPHOM PEKUME ISt
TEII000MEHHBIX annapaToB SIBISIFOTCS:

1) ypaBHeHue Temonepeaayu; 2) ypaBHEHHE TEIUIOBOTO OanaHca,

3) ypaBHeHue Dyphbe; 4) ypaBHenue HetoroHa-Puxmana.
22. Beibepure cuctemy auddhepeHInanbHbIX YpaBHEHU 17151 KOHBEKTUBHOTO TEIJI000MEHa:

1) ypaBHEeHUE ABUKEHUS UCATHHOM KUIKOCTH;

2) ypaBHEHHUE TEIUIONPOBOIHOCTH KUAKOCTH (SHEPTUN);

3) ypaBHEHHE TETUIOOOMEHA;

4) ypaBHEHHE TETUIONPOBOAHOCTH TBEPBIX TET;

5) ypaBHEHHUE ABMKCHUS BA3KOMN KHUIKOCTH;

6) ypaBHEHUE CILTONIHOCTH U HEPA3PHIBHOCTH.
23. KoadduruenT Teroornayu:

1) xapakTepu3yeT clioCOOHOCTb BEIIECTBA MPOBOAUTH TEIJIOTY;

2) XxapakTepu3yeT HHTEHCUBHOCTb TEIUIO0OOMEHAa MEXKY KUAKOCTHIO U TOBEPXHO-
CTBIO KaHaJa;

3) BeIpakaeT KOJIMYECTBO TEIJIOTHI, MPOXOASIIEH yepe3 eIMHUILY TOBEPXHOCTH CTEH-
KU B €IMHUILY BPEMEHHU OT TOPsiYei K XOJIOIHOM Cpejie IPU pa3HOCTH TEMIEPATYP MEXKY HUMU
B 1°;

4) xapakTepu3yeT HHTEHCUBHOCTh JIyYHCTOTO TEIUIOOOMEHa;
24. 3axon Kupxroda

E E A A
1) L="%2=FE,; 2) L="2=1;
Al A2 El E2
3) A=¢; 4) E=¢E,.
25. KoadunueHnt reMnepaTyponpoBOTHOCTH BbIpaxaeTcs: opMyInoit:
1) a= c ; 2) a= p_.

p-A cA



3)a=i; 4)a:C'—'O.
c-p A

Kpurepuu onenku:

OTBeT orieHUBaeTCs Ha «omauuno» om 18 0o 20 6annoe: ecnu qaHbl TPABUIBHBIC
OTBETHI Ha 22 1 0oJiee BOMPOCOB, T.€. MPaBUIILHO BhITIOIHEHO 88-100% paboThI.
OTBeT o1lecHUBAETCS Ha «xopouto» om 13 0o 176annoe: ecnv naHbl IpaBUIbHbIC
oTBeThl Ha 18 - 21 BOmpoCoB, T.€. MPaBUIILHO BBINOIHEHO 72-84% paboThI.

OTBeT OlICHUBAETCS Ha «yoosaemeopumenvhoy om 10 0o 12 6annoe: ecnn nanpl
MpaBUJIbHBIC OTBETHI HA 14 - 17 BOIIPOCOB, T.€. MPABWJIHHO BBIMOJHEHO 56-68%
paboThI.

OTBeT OLICHUBAETCS HA «HEYO06.1eMEOPUMEIbHO»: €CIIA IPABUIBHO BBIITOJIHEHO
MeHnee 55 % paboTbl



MuHHCTEpCTBO HAyKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HuxHexaMCKHii XUMHUKO-TEXHOJIOTHYECKII HHCTUTYT ((prsinan)
(dbenepanbHOTO TOCYAapPCTBEHHOTO OI0/KETHOT'O 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUS
«KazaHckuil HalIMOHATBHBINA UCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUI YHUBEPCUTET)

Daxynomem mexaHuueckKuu

Kagpeopa [1AXT

Hamnpasnenue noaroroBku 19.03.02 «IIpoayKTsl mUTaHUS U3 PACTUTEIBHOTO CHIPHSI»
[Mpoduns «Texnonorus xnebda, KOHTUTEPCKUX U MAKaAPOHHBIX H3ACITUI»

JlaGopaTopHbie padoThI
o aucoumianae 51.B.12 «Temio- 1 XJ1a0TeXHUKA)

JlaGopaTopHbIe 3aHATHS 110 TUCIMIUIMHE MTPOBOIATCS B CHEIIUAIBLHO 000pY-
JIOBAaHHBIX JTA0OPATOPHUSAX C MPUMEHEHHEM HEOOXOIUMBIX CPEACTB OOyUeHUS: Jia-
O0opaTtopHOro 000pYyAOBaHHUSA, 00PA3IIOB JJIA MCCIIEIOBAaHUN, METOIUYECKUX MOCO-
owuii. Llenp npoBeneHus 1a00pPaTOPHBIX PabOT - MPAKTUIECKOE OCBOCHUE TECOPETH-
YECKHUX ITOJOKEHUN JIEKITMOHHOTO MaTephajia, a TaKKe BBIPabOTKa CTyJIEeHTaMHU
OTIPEICTICHHBIX YMEHUH W HaBBIKOB CAMOCTOSITEILHOTO 3KCIIEPUMEHTHPOBAHHUS.

[Ipy m3yueHUH IUCHMIUIMHBI MPEyCMATPUBACTCS BBINOJHEHUE Oeeamu Ja-
OopaTopHBIX PaboT:
JlaGopaTopHnasi padora 1. «OnpenesieHne TENJI0eMKOCTH BO3YXa).
1.JlaTh onpeeieHue MacCOBOM, 00BEMHON U MOJIBHOM TEIIJIOEMKOCTH.
2.Kak 0003Ha4aroOTCs U B KAKUX €IMHUIIAX U3MEPSIOTCS TETIOEMKOCTH?
3.YpaBHeHHeE, CBI3BIBAIOINICE MEXIY COOON TEMIOEMKOCTH.
4.00BACHUTH CMBICTT BEJIMUMH, BXOAIIUX B ypaBHeHHe Maiiepa?
5.Kakue cymiecTBytoT criocoObl onpe/ieeHus TerI0eMKOCTH?
6.00BSCHUTH TEOPETUUECKUIM METOJ] OTIPEICIICHUS TETITIOEMKOCTH.

JlaGopaTopHasi padora 2. «HcciienoBanue mpoueccoB M3MeHEHUS COCTOSIHUSA
BJIAJKHOTO BO3IyXay.

1.0npenenenne BIaXHOro BO3AyXa, HACKIIEHHOTO M HEHACHIIEHHOTO BIIAXKHO-
ro BO31IyXa.

2.Yto Ha3bIBaeTCA a0COIIOTHON U OTHOCUTEILHOM BIAKHOCTBIO?

3.Yrto Ha3pIBaeTCS BIIAroCOCP)KaHUEM BO3AyXa U TEMIIEPATYPOl TOUYKH POCHI?

4. Kak onpenensitoT MIOTHOCTh U SHTAJIBIINIO BIAXKHOTO BO3ayXa?

5.Kakue nmuaun u3o0pakarores Ha id — quarpaMMe BiIaKHOTO Bo3ayxa?

6.Kak n300pakaroTcs OCHOBHBIC IPOIECCHI BIAKHOTO BO3ayxa Ha id — aua-
rpaMMme.



JlaGopaTtopnas padora 3. UccienoBanne KpMBOil HACBINIEHUS BOJASTHOIO Ma-
pa.

1. Yro Ha3bIBaeTCs KUIEHUEM, TapO0oOpa30BaHUEM, UCTIapEHUEM ?

2.Kaxoii mpornecc Ha3bIBAIOT CyOIMMaIIMei U 1ecyoaumanmeit?

3. Uro HaspiBaeTcs (pa3oi, (ha30BBIM NEPEX0OI0OM U TPOMHON TOUKOH?

4. N3o0pa3uth ha3oByto pT — guarpammy.

5. Urto Takoe TemioTa napoodpazoBaHus?

6. Ypasuenue Kmaneiipona — Kiaysuyca.

JlaGopaTopHnasi padora 4. Onpenesnenne k03(pPUUMEHTA TEIUIONPOBOAHOCTH

TBEPAOr0 MaTepuaJa.

1. Yrto Takoe TermIonpoBOIHOCTE?

2. MexaHu3M pacrpoCTpaHEHHUs TEIIOTHI TETUIONPOBOTHOCTHIO B METaJIIAX,
ra3ax u *KUJIKOCTSX.

3. 3akoH Dypee.

4. Yro Ha3biBaeTCs KOAPHUIIUEHTOM TEIIONPOBOTHOCTH?

5. Kak BnusmoT Temneparypa, JaBjieHUE U BIAKHOCTh Ha TEIUIOMPOBOIHOCTh
MaTepuagoB?

6. Kak onpenensiercs TemriepaTypa MExIy CIOSIMU B MHOTOCJIOMHOM TUIOCKOM
CTeHKE?

JlaboparopHasi padora 5. Onpenesienne Ko3GpGUUNEHTA TEIVIOOTAAYU NIPHU

€CTeCTBEHHOW KOHBEKIHH.

1.YTo Ha3bIBa€TCSI KOHBEKTUBHBIM TEIJI0O00OMEHOM?

2.Kakue pa3nnyaroT BUAbl KOHBEKIUN?

3.3akoH HrroToHa — Puxmana.

4.Kakue ¢akTopbl BIUSIOT HA KOHBEKTUBHBIN TEMI000MEH?

5.OyHKIMEH KaKUX BEJIUYHMH SIBISIETCS KOA(PGUIIMEHT TETJI00Taaq?

6.Kakumu kputepusimMu nogo0ust XapakTepu3yeTcsi KOHBEKTHUBHBIN TETNIO00OMEH
JUIA Ta30B U XKUIKOCTEN?

JlaGopaTopHuasi padora 6. JlyuncThlii Ten1000MeH.
1.Kak ocymiecTBasieTcst Ty4uCThIA TEIIOOOMEH?
2.Kakas cBsi3b MEXAY JJTMHON BOJHBI M YaCTOTOM KOJIeOaHMI?
3.3akon Kupxroda.
4.Yto Ha3zpiBaeTCs KOA(P(GHULMEHTOM MOTJIOIIEHUS, OTPAXKEHUS U MTPOITYCKAHUS?
5.3akoH Ilnanka u ero rpadguyeckoe n3oOpaxxeHue.
6.3akoH BuHa.
JlaGoparTopHnas padora 7. UccienoBanue npouecca TemnJjonepeaayu B
KO0’KyX03MeeBMKOBOM TeIUIOOOMEHHOM amnmapare.
1. Uto Ha3bIBaeTCs Teruionepeaayeii?
2. YUto Ha3pIiBaeTCs KO3PPUIIMEHTOM TeTuionepeaaun’?
3. Onucarp nepegavy TEIIOTHI YEPE3 CTEHKY.
4.YTo Ha3bIBACTCS TETUIOOOMEHHBIM aIlapaTom.?
5.Ha xakue rpynmsl AenaTcs TEI00OOMEHHBIE araparhbl?



6.0OcHOBHBIEC ypaBHEHHUS MPHU pacyeTe TEIUIOOOMEHHBIX alaparos.

JlaGoparopHasi pabora 8. PacueTHO-IKCIIEPUMEHTAJIbHOE ONpeesieHre Ko (-
(puumenTa Temionepexaym.

1. ITonoOue nmporeccoB KOHBEKTUBHOTO TEIIIOOOMEHA.

2. Teruiootaa4a Mpy BbIHYKJCHHOM JABMKEHUH TEIUIOHOCUTENEH B TpyOax.

3. Teriootaava mpy BEIHYKIECHHOM HONIEPEYHOM OOTEKaHUU TPYO.

4. O6mumii BUJ KPUTEPUAIBHOTO YPaBHEHUS IIPU TYpOYJIEHTHOM JIBHKEHUU.

5. O0mwmil BuA KpUTEPUATILHOTO YPABHEHMSI IPU JJAMUHAPHOM PEXKUME.

6. OO0t BUA KpUTEPHATILHOTO YPaBHEHHMSI IIPH MOMIEPEYHOM 00TEKaHUU TPYO.

JlabopaTopHas padora 9. «M3ydeHue ycTpoiicTBa U padoThl OLITOBOI0 KOM-
MPECCOPHOr0 XOJOAWIbHUKA.

1. UTo BXOJUT B COCTAB XOJOAMIHHOTO arperara ObITOBOTO XOJOAMIbHUKA?

2. J1is 9ero Ciry>KuT pelie TeMnepaTypbl UCIIAPUTEIIA?

3.Yto obOecrnieurBaeT KOMIIPECCOP B CUCTEME arperara v 4To OH ONPEENseT y
XOJIOAWJIbHUKA?

4. Yto npeacrasisieT co00il KoHAeHcaTop?

5.YeM oTIMYAOTCS UCTIAPUTENHN OT KOHIEHCATOPOB?

6./17151 4ero cy>KUT KanwuispHas Tpyoka?

7 IlpuHIun paboThl X0JIOAUIBLHOTO arperara.

Marepuansl  J1a00OpaTopHbBIX pabOT TpPHUBEAEHBI B  ydyeOHO, Yy4eOHO-
METOMYECKHUX MOCOOUX, pa3paboTaHHBIX Ha Kadenpe :

1) CarmeeB A.A., l'ammmosa A.T. Temno- XIag0TeXHUKA | Y4eOHO-METOIMYECKOC
nocobue.- — Cankrt-IletepOypr : CBoe uzgarennpcTBo , 2019 — 128 c.

2)CarneeB K.A., XazunoB M.P., CarneeB A.A., I'ymepoB @.M. «TepmonuHamuka
¥ OCHOBBI TeIuIonepeaaun» : yueoHoe nocoodue.- Huxuexkamck : HXTH 2016- §lc.

Kpurepuu oueHku J1adopaTopHbIX padoT

[Tpu monroroBke k abopaTtopHo padbore mo aucruiuinHe « Temmo — u xja-
JOTEXHUKA» CTYJICHT JOJDKEH BHITIOJHUTD CJIEAYIONINE BUJIBI paloT:

MunuMaabHbId | MakcuMAJIbHBIA
Buasbi pador oan oa

CamocTrosiTenbHass TpopaboTKa TEOpeTH-

YeCcKOro marepuana K JjlabopaTopHOH pa- 0,8 1,3
oote

O3HaKOMJIEHHE C YCTaHOBKOM, MPHUOOPOM,

METOJMKON BBITIOJIHEHUS J1a0OpaTOPHOU 0,9 1,3

paboThHI




BrinonHenne HEOOXOJIMMOIO  HKCIEpHU- 0.9 13
MEHTa
OOpaboTka pe3ynbTaTOB HCCIEIOBAHUSA, 0.9 14
MOCTPOCHHE TparKoB ’ ’
AHaln3 pe3ysibTaTOB MCCIIEI0BAaHUS U BbI-
0,9 14

BOJI IO paboTe

UTOroO : 4.4 6,7

Kpurepuu ouenku:

[Ipu M3yueHun TUCUUILIMHBI 1O O4HO# (popMe OOydUEeHHUS TpeIycMaTPHUBACT-
Csl BBITIOJTHEHHE degamu JTab0paTOpHBIX PaboT, 32 3TH PabOThI CTYJIEHT MOXKET TOJTY-
YUTh MaKCUMaJIbHOE KOJI-BO OaiutoB — 60. Kasrcoas nabopamopnas paboma ouenu-
6aemcsa no caeoyiouumM Kpumepuam:

OrieHKa «OTJIMYHO» CTaBUTCS, €CIIM MHTEpBaJI 0a/UIOB pedTHHTa CTyaeHTa 6,1 <
R < 6,7 u cTyneHT BBITIOJIHAET pabOTy B MOJIHOM 00bEME C COOII0IEHHEM HEOO0X0Tu-
MOM TOCIIeIOBATEILHOCTH TIPOBEACHUS OIBITOB M U3MEPEHUI; CAMOCTOSTEIHLHO U pa-
[IMOHAJIBHO MOHTHPYET Heo0X01uMoe 000py0BaHUE; BCE OMBITHI POBOIUT B yCJIO-
BHSIX U PEKHUMax, 00SCIIEUHNBAIONINX IMOJYyUYCHHE MPABUIBHBIX PE3YJbTaTOB U BBIBO-
JIOB C HAaHOOJBIIIEH TOYHOCTHIO; COOMI0AaeT TpeOOBaHMS MPAaBMI OE30IMACHOTO TPY/a;
B OTYETE MPABWIHLHO M aKKypaTHO BBITIOJIHSAET BCE 3aMKCH, TaOIHUIIbI, PUCYHKH, Yep-
TEXH, TpauKH, BEIYUCICHHS; MPABUILHO OIEHUBAET TOYHOCTh PE3yJIbTATOB H3MEpe-
HUM; yMEET BBIMOIHATH aHAJIA3 MOTPEITHOCTEH MPSMBIX U KOCBEHHBIX H3MEPEHHIA.

OreHKa « XOpOIIIO» CTaBUTCS, €CIIM WHTEpBa OAJJIOB peUTHHTA CTyAeHTa 5,4 <
R < 6,1 u BEIMOMHEHBI TPEOOBAaHUS K OIICHKE 5, HO OBLIO IOMYIIEHO JBA - TPH HEIO-
4yeTa, Ui He 0osiee 0HOM Herpy0oil OIMOKH U OAHOTO HEI0UeTa.

OreHKa «yJIOBJICTBOPUTEIBHO» CTaBUTCS, €CIIM HHTEpPBaJ OAJJIOB pEUTHHTA
cryaeHta 4,4< R <5,4 u paboTa BBINOJHEHA HE MTOJTHOCTHIO, HO 00bEM BBITIOJIHEHHOM
YaCTH TaKOB, YTO MO3BOJIAET MOJTYYUTH MPaBUIbHBIC PE3YJbTAaThl U BBIBOJIBI; €CIIH B
XOJIe MPOBEJCHUS OIbITA U M3MEPEHUN ObUIM JOIYIICHBI OMTHOKU: a) OMBIT MPOBO-
JUJICS B HEPAIMOHAIBHBIX YCJIOBHUSIX, UYTO MPHUBEIO K IMOJYUYEHHIO PE3YJIbTATOB C
OO0JBILION MOTPENIHOCTHIO; 0) B OTUETE AOMYIIEHO He OoJiee ABYX IpyObIX OMIMOOK; B)
HE BBITIOJTHEH COBCEM WJIU BBINOJHEH HEBEPHO aHAJIU3 TTOTPEUTHOCTEH.

O11eHKa «HEYIOBJICTBOPUTEIILHO» CTABUTCS, €CIU 0ayul peMTHHTa CTYJIEHTa CO-
ctaBisieT R<4,4u paboTa BBHIMOJIHEHA HE TOJHOCTHIO M O0BEM BBIMOJHEHHOM YacTH
paboThl HE TIO3BOJISIET CAENATh MPABUILHBIX BBIBOJIOB; €CJIM OMBITHI, H3MEPEHUS, BbI-
YUCJICHUSI, HAOIIOICHUS IPOU3BOAMINCH HEMTPABUIIBHO.



MuH#CTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HuxHexaMCKHii XUMHUKO-TEXHOJIOTHYECKII HHCTUTYT ((prsinan)
(dbenepanbHOT0O TOCYAAPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUS
«KazaHckuil HalIMOHANBHBINA UCCIIEIOBATENBCKUN TEXHOJIOTMUECKUM YHUBEPCUTET
»

@akyﬂbmem MexaHuyeckul

Kagpeopa [1AXT

Hamnpasnenue noaroroBku 19.03.02 «IIpoayKTsl mUTaHUsS U3 PACTUTEIBHOTO CHIPHSI»
[Tpodunb «TexHonorus xneda, KOHAUTEPCKUX U MAKAPOHHBIX U3AEIIHID)

Tembl pedepaToB
o pucaumingae b1.B.12 «Temto- 1 Xj1agoTeXHUKA»

1. ITapoBas mammuna [Tonzynosa N.1.

2. Tennosas Teopema HepHcra.

3. OCHOBBI MEXaHHUECKOM TeopuH Ter1oTh (1o paboram Jlomonocora M.B.).
4. [IpuHIUIT COXpaHEHUsI SHEPTUHU MPUMEHUTENBHO K XUMU4YecKuM mporieccam (I
I'ecc).

5. IlapamMeTpbl COCTOSAHUS — SHTAIBIIAS U SHTPOIIHS.

6. Db dext [xoyns-Tomcona.

7. poccennupoBaHne peaabHbIX Ta30B.

8. JIBurarenu BHyTpeHHero cropanus (ukia OTTo).

9. IBurarenu BHyTpeHHEro cropanus (1uki uzens).

10. JIBurarenu BHyTpeHHero cropanus (uuki TpuHkiepa).

11. 'a30oTypOuHHAs yCTaHOBKA.

12.1ineanbHble MUKIIBI PEAKTUBHBIX JBUTATEIICH.

13. Bo3ayiiHas XonoawibHasi yCTaHOBKA.

14. [TapoxkeKkTOpHask XOJIOAUIbHAS YCTAHOBKA.

15. AGcopO1oHHast X010 JMIIbHAsL YCTaHOBKA.

Kpurepuu oueHku :

- aKTyaJIbHOCTb TEMBI,

- COOTBETCTBHUE COJICPIKAHUS TEME;

- rIyOuHa TpopabOTKKU MaTepuarna;

- MPABWJILHOCTH U TIOJTHOTA MCIIOIb30BaHMS HCTOYHUKOB;

- opopmiienue pedepara.

«Omauuno» - oml7 0o 20 6annoe - NpUCyTCTBUE BCEX BBINICYKA3aHHBIX TPEOO-
BaHWH; 3HAHWE M3JI0KEHHOTO MaTepuala, yMEHHE TPaMOTHO W apTyMEHTHPOBAHO
U3JIOKUT MPOOJIEMbI; YMEHHE aHAIM3UPOBaTh (AKTUYECKUN MaTepual, CBOOOIHO
OecenoBaTh MO JOOOMY MYHKTY pedepara, OTBedaTh Ha MOCTABJIEHHBIE BOIPOCHI
o Teme pedepara.



«Xopowo» -om 13 0o 16 6annoe - menkue 3amedanus Mo oGopmieHHIO pede-
paTa; He3HaYUTEeIbHbIE TPYJHOCTH 1O OJTHOMY W3 BBILIEIIEPEUYHCIICHHBIX TpeOOBa-
HUM.

«Yooenemeopumenvno» om 10 oo 12 6annoe - rema pedepara packpbita HEI0-
CTaTOYHO IOJIHO; HETOJHBIM CIUCOK JIUTEPATYpPhl U MCTOUYHUKOB; 3aTPYyAHEHUS B
U3JI0KEHUHU MaTepuana.



