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KoMIuIeKT OLIEeHOYHBIX MATEPHAJIOB 110 JUCHUILINHE
«IIporuosupoBanue onacHbIX GPaKTOPOB MOXKApPaA»

3aaHus 3aKPHITOr0 THIIA
3agaHus 3aKPHITOr0 THIIA HA BHIOOP NPABUJIBLHOIO OTBETA

Buibepume ooun npasunvrulii omeem.

1. OcuoBubie ODII:

A) HU3Kas TeMmrmeparypa, 3aJbIMICHHE, M3MCHCHHE COCTaBa BOJHOW CPEIbl,
TUTaMsl, UCKPbI, TOKCUYHBIC TPOTYKTHI TOPEHUS K TEPMHUECKOTO PA3JIOKEHUS, BBICOKAS
KOHIICHTpAIHsI KUCIOPO/a;

b) moBelmieHHas Temmeparypa, 3aabIMIICHHE, M3MEHEHHE COCTaBa Ta30BOM
Cpelbl, TUIaMsl, UCKPBI, TIOJIE3HBIE TTPOIYKTHI TOPSHUS U TEPMHUYECCKOTO Pa3IOKCHHUS,
BBICOKAs KOHIICHTPALMS KUCIOPO/a;

B) moBellieHHas Temmeparypa, 3aJbIMICHHUE, M3MCHCHHE COCTaBa Ta30BOM
Cpelibl, TUTaMsl, UCKPBI, TOKCHYHBIC TIPOAYKTHI TOPSHHS M TEPMHUUECKOTO PA3JI0KEHUS,
TIOHVDKCHHAS KOHIICHTPAIIUS KUCIOPOJIa;

I') moHwkeHHas TeMmIeparypa, 3aJIbIMIICHHE, W3MCHCHHE COCTaBa Ta30BOM
Cpelbl, TUIaMsl, HCKPBI, TIOJIE3HBIC TTPOIYKThI TOPCHUS U TEPMUYECCKOTO PA3JIOKEHUS,
BBICOKAsI KOHIIEHTPALIHS KUCIOPO/a.

[IpaBuibHBINA OTBET: B.

Komnerentiuu (uaaukatopst): OTIK-12

2. Benmnuunbsl napametpoB O®II npuHATO paccmaTpuBaTh, MPEXKIE BCETO, C
TOYKU 3PEHHUSL:

A) ¥X TOJIE3HOCTH ISl 3I0POBbSI U HEOMACHOCTH MJIA >KM3HU YEJIOBEKAa IPU
oXape;

b) ux Ge3omacHOCTH AJi )KU3HH Y€JIOBEKa MPH MOXKape U MPUMEHEHUS B OBITY;

B) ux Bpena 1715 310pOBbS U ONACHOCTH ISl AKU3HU YEJIOBEKA IIPH T0XKape;

I') ux omacHOCTH 1151 ’KU3HM YEJIOBEKA MPU MOKape U NPUMEHEHUS B OBITY.

[IpaBunpHbIi OTBET: B.

Komnerennuu (naaukaropst): OIMK-12

3. K BropuunbsiM niposiBiieausiMm ODIT otHocsTCS:

A) 2JIEKTPUYECKUM TOK, BO3HHUKILIUN B pe3yJbTaTe€ BBIHOCA HAMpPSKEHUS Ha
TOKOIPOBOJISIIIIME YACTH KOHCTPYKLUUM M arperaTtoB, PagUOAKTUBHBIE U TOKCUYHBIC
BEIllECTBA M MaTepualbl, BHINABIIME W3 Pa3pylICHHBIX anmapaToB, 000pydOBaHUS,
OCKOJIKH, YaCTH Pa3pyIIMBIINXCS alapaToB, arperaToB, YCTAHOBOK, KOHCTPYKIIUIA;

Bb) Tonbko TOKCHMYHBIE BellleCTBA M MaTepHalibl, BbIIABIINE U3 Pa3pyIIEHHBIX
amnmnapaTtoB, 000py10BaHUS,

B) TOnbko wYacTM pa3pylIMBIIMXCA AamapaToB, arperaTtoB, YCTaHOBOK,
KOHCTPYKLIHM;

I') paguoakTuBHBIE BelIECTBA W MaTEpUAJIbl, BBHIMNABIINE U3 Pa3pyLICHHBIX
anmaparos.



[IpaBuiIbHBIN OTBET: A.
Komnerennuu (unauxatopst): OTIK-12

4. Yto emie yka3blBaeTCsl B KapTOUKE ydeTa IoKapa Cpelu NMPUYUH THOenu
JIFOJEU TIPH MOXKapax:

A) yKa3bIBalOTCs ICUXUYECKHE (PaKTOPbI, MaJeHUE C BBICOTHI, TAHUKA U T. I1.;

b) yka3bIBatoTCS HEOMACHOCTH ISl )KU3HU YETIOBEKA;

B) yka3bIBatoTCsi HEMPUATHOCTHU /ISl YETIOBEKA;

I') yka3bIBatOTCSl TUTHEHUYECKUE MTOKa3aTeNH, MOAHATHE Ha BBICOTY, CBUIETEIU
noxapa.

[IpaBuiIbHBIN OTBET: A.

Komnerentuu (unaukatopst): OTIK-12

5. Jlnsg mporHO3UpPOBaHMS OMACHBIX (DAaKTOPOB IMOXapa B HACTOSIIEE BpeMs
UCTIONB3YIOTCSI HHTETPaIbHbIC MOJICIH IOXKapa:

A) - IPOTHO3 CpeAHUX 3HAYCHHUI MTapaMETPOB COCTOSHUS CPEbl B TOMEIICHH U
IUISL TF0OOTO0 MOMEHTA Pa3BUTHS TI0XKapa;

b) - mporHo3 MakCUMaJbHBIX 3HAUECHUW IapaMETPOB COCTOSIHHS CpEIbl B
TIOMEIICHHUH JIJIS1 HAa4aJIbHOTO MOMEHTA Pa3BUTHS MOXKapa;

B) - mporHo3 MHHMMAaJIBHBIX 3HAYCHUH IMapaMeTPOB COCTOSHUS CpeAbl B
MOMEILEHUH IS 3aTyXa0IIero MOMEHTa Pa3BUTHUS TI0XKapa;

I') mporHo3 3HayeHHWI HapaMeTpoOB COCTOSIHUS CpeAbl B TOMEIIEHUU JUIs
MaKCHMAaJIbHOIO MOMEHTA Pa3BUTHS MOXKapa.

[IpaBunbHbINA OTBET: A.

Komnerentuu (uaaukatops): OTIK-12

6. I mporHO3MpOBaHUS OMACHBIX (PAKTOPOB IOkKapa B HACTOSIIEE BpPEeMS
UCITONTB3YIOTCS TI0JIeBbIC (I dhepeHIMaIbHBIC) MOJICTH TToKapa:

A) TpPOTHO3 MPOCTPAHCTBEHHO-BPEMEHHOTO pAaCIpECCHUsI TEMIIepaTyp |
CKOPOCTEH Ta30BOM CpeAbl B IMOMEMICHUU, KOHIECHTPAlUM KOMIIOHEHTOB CPEIBI,
NaBJICHUH U IJIOTHOCTEH B JII000M TOYKE IIOMEICHU,;

b) mporHo3 mnpocTpaHCTBEHHO-BPEMEHHOTO paclpe/iesieHUs TeMrepaTyp Hu
CKOPOCTE BOJHOM CpeIbl B ITOMENICHUH, KOHIECHTpPAlUHUNd KOMIIOHEHTOB CpEIbI,
JIaBJICHUHU U IJIOTHOCTEH B OJHOM TOYKE ITOMECIIICHUS,

B) mporHo3 mpocTpaHCTBEHHOTO pacIpeiesICHUs TeMIepaTyp U CKOpOCTEH
BOJIHO-BO3JYIIHOW CpelIbl B TOMEIICHUH, KOHIIEHTPALUN KOMIIOHEHTOB CPEJBI,
JIaBJICHUM U TUJIOTHOCTEH B JIFOOOM TOUKE OTKPBITOT'O OTHS;

I') mporHo3 MNpoOCTPaHCTBEHHOTO paCHpEACICHUS TEMIIepaTyp M CKOPOCTEH
BOJIHOM Cpeapl B IMOMENICHUH, KOHIECHTPAlHid KOMIIOHEHTOB CpE€lbl, HABJICHUN W
IUIOTHOCTEH.

[IpaBunbHbIN OTBET: A.

Kommnerennuu (naaukaropst): OIMK-12

7. ®opMyIHpOBKA CLEHApUS PAa3BUTHS MOKapa BKIIOYAET B ce0s CIEIyONIue
ATaIbI:



A) BbIOOp MecTa pacHojOKEHHs [EPBOHAYAJIBHOIO oOvara [oxkapa H
3aKOHOMEPHOCTEHN €ro pa3BUTHs; 3aJJaHUE PACUETHOM 00JacTH; 3aJaHKE MapaMeTpOB
OKpY2KaloWIeH Cpelibl U HAYAJIbHBIX 3HAYCHUN [1apaMeTPOB BHYTPU ITIOMEILCHUN;

b) BbIOOp MecTa pacmnosoKeHHs 3aTyXaHUs MOKapa M 3aKOHOMEPHOCTEH €ero
pa3BUTHSL; 3aJlaHUE PACYETHON 00JIaCcTH; 3a1aHKe TapaMeTPOB OKPYXKaIoLel cpebl U
Ha4yaJIbHBIX 3HAYCHUH [1apaMETPOB BHE IIOMEILCHUN;

B) BBIOOp MecTa pacrnosioKeHHs TepBOHAYaJIBLHOIO oOdYara TIoXKapa, ero
Pa3BUTHSA; 3aJjaHUE NAPAMETPOB OKPYIKAIOLIEH Cpelbl U 3HAUYCHUN IapaMEeTpOB BHE
MMOMEIICHUH;

I') BbIOOp 3aKOHOMEpPHOCTEM pa3BUTUSL TIOKapa; 3aJaHuEe M[apaMeTpoB
OKpYKaroLIer Cpelibl U 3HAYCHUH ITapaMeTPOB BHE IIOMELIEHUM.

[IpaBuiIbHBIN OTBET: A.

Komnerentuu (unnukatopst): OTIK-12

8. HaubGonee pacnpocTpaHeHHON SIBISIETCS TPEX30HHASI MOJEIb, B KOTOPOU
00BbeM MOMENICHHS pa30UT Ha CIEAYIOUIUE 30HbI:

A) KOHBEKTHUBHAs KOJIOHKA, 3aIIOTOJIOYHBINA CJIOM M 30Ha HArPETOTO BO3/yXa;

b) KOHBEKTHBHAS KOJIOHKA, MPUMIOTOJIOYHBIN CJION U 30HA XOJIOJTHOTO BO3/1yXa;

B) KOHBEKTHMBHas KOJOHKa, ONTUYECKOW TUIOTHOCTH JbIMa M JalbHOCTH
BUJIMMOCTH B HArpeTOM 3aJIbIMJIEHHOM MPHUIIOTOJIOYHOM CJIO€ B IOMEIICHNUH;

I') manbHOCTH BUAMMOCTH B HArpeTOM 3aJbIMICHHOM MPUIIOTOJIOYHOM CJIOE B
OMEUIEHUHU.

[IpaBuibHbIN OTBET: b.

Komnerentiuu (uaaukatops): OTIK-12

9. Kakoif pexoMeHAyeTCs HCIOJIb30BaTh METOJl TPOTHO3UPOBAHUS IS
HAKJIOHHOT'O 3pUTEILHOTO 3ajla KHHOTeaTpa:

A) 30HaJIBHBIA METO;

b) unTerpanbHblii METO;

B) nonesoit meTox;

I') nanpmad THLIHA.

[IpaBuiibHBIN OTBET: A.

Komnerennuu (naaukaropst): OIMK-12

10. BepHo nu yTBepxkaeHne «MaTeMaTnueckue MOJEIU MO0Kapa BHITEKAIOT U3
(dyHIaMEeHTaTbHBIX 3aKOHOB TMPHUPOJIBI: MEPBOTO 3aKOHA TEPMOJMHAMHKH, 3aKOHA
COXpaHEHHMsI MaCChl U 3aKOHA COXPAHECHUSI UMITYJIbCa»?

A) na;

b) uer;

B) He Bcerna;

I') HeoOxo1MMO J10KA3aTEeNbCTBO.

[IpaBunbHbIN OTBET: A.

Kommnerennuu (naaukaropst): OIMK-12

11. ITnams:



A) BuaMMasi 4acThb MPOCTpPaHCTBA (IUIaMEHHAash 30HA), BHYTPU KOTOPOU
MPOTEKAET MPOLIECC OKUCIEHUs (TOPEHUs) U MTPOUCXOIUT TEIJIOBBIIECICHUE, a TAKKE
TeHEPUPYIOTCS TOKCUYHBIE Ta3000pa3Hble MPOIYKTHI M MOTJIOIIAETCA 3a0upaeMblid U3
OKPYXAaOIIEro MpoCTPaHCTBA KUCIOPO/;

b) HeBumumass yacth mpocTpaHcTBa (IJIaMEHHasi 30HA), BHEIIHE KOTOPOU
MPOTEKAET MpoLecC OKUCIEHUs (TOPEHUs) U MTPOUCXOIUT TEIUIOBBIJEIICHUE, a TAKKE
TeHePUPYIOTCS TOKCUYHBIE Ta3000pa3Hble MPOIYKThI U MOTJIOIIAETCA 3a0upaeMblid 13
OKPYXAaOIIEro MpoCTPaHCTBA KUCIOPO/I;

B) Buaumas wdacTh mnpocTpaHcTBa (IJIaMEHHasi 30HA), BHYTPU KOTOPOU
NPOTEKAET MPOLECC OKHUCIICHUS (TOpEeHHs), TJIe HE MPOUCXOAUT TEIIOBBIAEICHUE, A
TaKk)K€ HE TeHEePHUPYIOTCS TOKCHUYHBIE T'a3000pa3Hble MPOJIYKTHI U HE MOTJIOLIAETCS
3a0HpaeMblil U3 OKPYKAIOLIEro MPOCTPAHCTBA KUCIOPO/I;

I') Bugumas 4yacTb MPOCTPAHCTBA, T'E€HEPUPYIOTCS TOJIE3HbIE Ta3000pa3HbIC
OPOJYKTHI. BBIACISETCS B OKpYXKaIolee TPOCTPAHCTBO KUCIOPO/I.

[IpaBunbHbINA OTBET: A.

Komnerenuuu (nuaukaropst): OIMK-12

12. Vxaxute GopMyly MOIIIHOCTH TETUIOBBIACICHHUS
A) Quox = QPy'TS, rme QPy— Temnora cropanus;

B) Quox = ¥-QPy, tne QP — Temnora cropanmus;

B) Quox = Q%H, - rme QP — Ternora cropanus;

I') Quox= Q%x-T -100%, rme QPy — Temnora cropanmus.
[IpaBuibHbI OTBET: b.

Komnerentiuu (uaaukatops): OTIK-12

13. Tlpu kakoit Temmeparype, CUHTAETCS, YTO MPOUCXOIUT pa3pylICHUE
&KeJe300€TOHHOM KOHCTPYKIIUU:

A) 400-450°C;

B) 800-850°C;

B) 1000-1050°C;

I') 1400-1450°C.

[IpaBunpHbIi OTBET: B.

Komnerennuu (naaukaropst): OIMK-12

14. Ilpm kakoii TemmepaType, CUMTAETCS, YTO MPOUCXOAUT pa3pylIeHUE
OCTEKJICHUS:

A) 800-850°C;

B) 1000-1050°C;

B) 1400-1450°C

I') 300-350°C.

[IpaBunbHbiid oTBET: I

Kommnerennuu (naaukaropst): OIMK-12

15. Kak Biusier BeTep Ha ra3oo0OMEH BO BpeMs IOXapa, €CM OJHA YacTh
MIPOEMOB PACIOJIOKEH Ha HABETPEHHOM CTOpOoHE?



A) u3-3a TOPMOKEHHUSI TIOTOKA BO3/yXa HAa HABETPEHHON MOBEPXHOCTH 3aHUS
JABJICHUE 3HAYUTEIBHO MOBBIIIACTCS;

b) u3-3a TopMOkeHHs MOTOKAa BO3/lyXa HA HAaBETPEHHOUW MOBEPXHOCTH 3/IaHUS
JTABJICHUE 3HAYUTEIHHO MOHMXACTCS;

B) u3-3a motoka Bo3jyxa Ha HAaBETPEHHOW MOBEPXHOCTH 3/IaHMS JaBJICHUE HE
U3MEHSETCS;

I') u3-3a TopMoOKEeHMS MOTOKA BO3yXa Ha MOJBETPEHHON MOBEPXHOCTU 3IaHUS
JABJICHUE 3HAYUTEIHHO MOBBIIIACTCSI.

[IpaBunbHbIN OTBET: A.

Komnerenuuu (naaukaropsl): OIIK-3 (OITK-3.2), OIIK-11 (OIIK-11.2)

16. Ilpu mnoxapax B 3aKpbITBIX TIOMEIICHHUSIX BO3MOXKHa ocolas ¢aza
IUIAMEHHOI'O0 TOPEHMS, BOZHUKAIOIIAs, KaK MIPaBUJIO, B MOMEHT IEpEXo/1a Mmoxapa u3
Ha4YaJIbHOM CTaguu B Pa3BUTYI0, BOBMOXHO MpPOSIBICHHE BCbIIKU. Kakue ObIBaroT
TUIIBIL:

A) MOJHBIN OXBAT,

b) monubIit oxBat, 00paTHBIN MPOCKOK;

B) oOpaTHBIif TPOCKOK;

I') GBICTPBI TPOCKOK.

[IpaBunbHbIl OTBET: b.

Komnerentuu (uaaukatops): OTIK-12

17. Aspozonb, oOpazyemblii KUJIKUMH W (WJIM) TBEPIAbIMH TIPOJYKTaMHU
HEIOJIHOTO CrOpaHus MaTepuana — 3TO:

A) )XUJIKOCTB;

b) cTtounsie BoARI;

B) npbim;

I') yronbku oT mosxapa.

[IpaBuibHBIN OTBET: B.

Komnerennuu (nuaukaropst): OIMK-12

18. HauGounpiryto omacHOCTh IPH B3pBIBE MPECTABISAET yaapHas BoiHa. Kakoe
M30BITOYHOE JIaBJICHNE BBI3BIBACT MMOBPEKICHUS Y YEIIOBEKA:

A) 5 klla;

b) 10 kIIa;

B) 0,5 kIla;

I 1,5 xlTa.

[IpaBunbHbIN OTBET: A.

Kommnerennuu (naaukaropst): OIMK-12

19. HauGonpiryro omacHOCTh P B3PBIBE MPECTABISIET yaapHas BoyiHa. Kakoe
M30BITOYHOE JIaBJICHUE BBI3BIBACT CPEAHUE MOBPEXKACHUS 31aHUI U COOPYKEHUM:

A) 28 klla;

b) 128 klla;

B) 1,28 xI1a;



I') 200 xI1a.
[IpaBunbHbIN OTBET: A.
Komnerennuu (unaukatopst): OTIK-12

20. Ta30Bbli wWAM TBUIEBOM B3pHIB B MOMEIICHUH COMPOBOXKIAETCA
paspyiieHueM octekieHus. CKOpOCTh paszjieTa OCKOJIKOB CTEKJIa TPU TUIIMYHBIX
ra3oBbIX WJIM IIBUIEBBIX B3pbIBaX 3aKJIIOYEHAa B JOCTATOYHO Y3KOM JHalia3oHe
3HAYEHUU U COCTABIISACT:

A) 20£7 m/c;

b) 2+0,7 m/c;

B) 120£17 m/c;

I 120£70 m/c.

[IpaBunbHbIN OTBET: A.

Komnerentuu (unnukatopst): OTIK-12

332]3HI/ISI 3aKPLITOIo THIIA HA YCTAHOBJICHHUE COOTBECTCTBUSA

Yemanosume npaesuibHoe coomeenicmaeue.
KCZDfCOOMy djlemMermy j1e602co Cm0ﬂ61461 coomeemcmeyem nolbKo OOUH DleMeHm
npaeoco Cm0/l61/;d.
1. YcranoBuTe COOTBETCTBHE

DI Iporuo3upoBaHue O®IT A) MontHocThI0 TETIOBBIICTCHUS Qo0

HE00X0MMO = \VQﬁ , Bt; roe Q,ﬂ - TEIJIOTa CTOPaHHUSI,
JIP

2) [TonsiTue «miams» b)) [Ipu onieHke GakTHUEeCKUX MPEeioB

XapaKTepu3yeTcs OTHECTONKOCTHU

3) M B) KoaudecTBeHHO  MpeCTaBIAIOT

napaMeTpoM, Ha3blBAEMBbIM ONTHYECKOMN
KOHIECHTpALMEN IbIMa
[IpaBrIIBHBIN OTBET
1 2 3
b A B

Komnerennuu (naaukaropst): OIMK-12

2. YCTaHOBHUTE COOTBETCTBUE

1) HavanbHas ctaaus moxkapa A) M3MeHeHHe nmapaMeTpoOB COCTOSTHUS
cpeAbl B TOMENIEHUHM B TEUYEHUE
BPEMEHHM, a  TaKXke  U3MEHEHHue

MIapaMEeTPOB COCTOSHUS OTPAKIAIOIINX
KOHCTPYKLIHM 3TOr0 TOMELICHUS U
pa3IUYHBIX AIIEMEHTOB
TEXHOJIOTUYECKOT0 000PYI0BaHUS



2) Maremarndeckass MoJeib IOXapa
OIKCHIBACT

3) 30oHHAs MOJIEIIb PAa3BUTHS TIOXKApa

IIpaBunbHBINA OTBET

b) BxitoyaeT BpeMs OT BOSHUKHOBEHHSI
rOpEeHUs 10 TOJHOTO 0XBATa MJIAMEHEM
(ropeHHeM) TOBEPXHOCTH ToOproyei
Harpy3Ku

B) Ilo3BonsieT mony4uTh HHPOPMALIKIO
0 pa3zMepax XapaKTePHbIX
IPOCTPAHCTBEHHBIX 30H, BO3ZHUKAIOIINX
IpU MOXKape B MOMEUIEHUU U CPEIHUX
apaMeTpOB COCTOSIHHSI CPEIlbl B ATHX
30HaX

1 2

b A

Komnerentuu (unnuxatopst): OTIK-12

3. YcTaHOBUTE COOTBETCTBHUE
1) JlokanbHble 3HAYCHUS OCHOBHBIX

TEPMOJIUHAMUYCCKUX napamMeTpoB
COCTOSTHHSI paboueii Cpe/ib
XapaKTepHu3yeTcs

2) CpenneoOneMHast IJIOTHOCTH
ra3oBoii  cpeapl B IOMEIICHUHU

XapaKTEepPU3yeTCs BBIPAKECHUEM
3) Onrtuveckoe KOJMYECTBO JbIMa B
NOMEUIEHUU

[IpaBrIIbHBIN OTBET

M
A) pn v

b) Ypasuenuem Knaneiipona p=pRT

B) S=NVy,

1 2

b A

Komnerenuuu (nuaukaropst): OIMK-12

4. YCcTaHOBUTE COOTBETCTBHUE
1) 3akoH pacnpeneiacHUs daBICHHM
BHYTPH IIOMENIEHHUS OKOHYATEJIbHO
3aMMChIBACTCA CIAEAYIOMMUM 00pa3omM
2) VYpaBHeHue OanmaHCa ONTHYECKOTO
KOJIMYECTBA JIBIMA

3) YpaBHeHHe MaTepuaIbHOro OajlaHca

d n
A) d_(:umv):DV/_lum 3GF_kch
T Pm

b) Pex = Pm+ g Pm (h-Y),

d
B)E(va )=Gp +y -G +Gpp

roxapa
[IpaBunbHBINA OTBET

1 2 3

b A B

Kommnerennuu (naaukaropst): OIMK-12



5. YcTraHOBUTE COOTBETCTBHE
1) TlomeBas (muddepeHrambHas)
MOJIETh

2) NHTerpaibHbIi METO ] HCIIOJIB3YETCs

3) 30HHBII METO/ HUCIIOIB3YETCS

[IpaBuibHBINA OTBET

A) Jns  3maHuii,  coJepKaniux
Pa3BUTYIO CUCTEMY MMOMEIICHU
MaJjoro o0beMa MPOCTOMN

T€OMETPUICCKON KOH(PUTYpaITun

b) [lo3BossieT paccuutath st TH000TO
MOMEHTa Pa3BUTHS TOKapa 3HAYCHUS
BCEX JIOKQJTBHBIX apaMeTpoB
COCTOSTHUS BO BCEX TOYKaX
IPOCTPAHCTBA BHYTPH ITOMEIICHUS

B) Jlns paGouyux 30H, pacmoIOKEHHBIX
Ha pa3HBIX YPOBHSX B IIpeiesiaX OJTHOTO
MTOMEIIICHHUS

1 2

b A

Komnerenuuu (naaukaropst): OIMK-12

6. YcTaHOBHUTE COOTBETCTBUE
1) [ToOynuTeneM ABMKEHUS raza dyepes
MPOEMBI SBJISIETCS
2) V3MeHeHHe MaBIIEHUS C BBICOTOW B
Hapy>KHOM BO3yX€

A) dpuay= -9 pa dy

b) Ilepenan naBneHwuii, T.e. pa3HOCTH
MEKIy JaBICHUEM BHYTPH MOMEIICHUS

M JIaBICHUEM B  OKpYyXXaroweu
aTMocdepe.
3) [Iporno3upoBanue O®II B) [Ipu CO3/1aHUU 151
HEO0OXO0IUMO COBEPIIEHCTBOBAHUH CUCTEM
CUTHAJIM3allMM U  aBTOMAaTHUYECKUX
CHUCTEM MOKapPOTYILIECHUS
[IpaBrIIBHBIN OTBET
1 2 3
b A B
Komnerennuu (naaukaropst): OIMK-12
3agaHusi  3aKpBLITOr0 THINA  HA  YCTAHOBJIEHME  NPABUJIbHOM
MOCJIeI0BATEILHOCTH

Sanuwume npasuilbHyro nocie008amelbHOCHb I/ﬂld)p cjlesa Hanpaeo.

1. PacyeTr TEIJIOTEXHUYECKHX XAPAKTEPUCTUK OTPAKIAIOMINX KOHCTPYKIIMH

IIPOBOAUTCA B CJ'ICI[YIOHIGI‘/'I MMOCJIICA0OBATCIBbHOCTH !

A) OnmnpenensieTcsi pacdyeTHOE
OTPAXKIAOIIEH KOHCTPYKIUH.

b) Omnpenensercss pacueTHasi pa3HOCTh JaBJICHUS BO3JyXa HAa Hapy>KHOM U

BHYTPEHHEW MOBEPXHOCTH CTEHBI.

COINPOTHUBIICHUE

BO3yXOMPOHUIIAEMOCTH



B) Onpenensercst TepMU4ecKOe COMPOTUBICHUE OTPaKIAIOIIEH KOHCTPYKIIUH.
[TpaBunbHblid oTBET: B, b, A
Komnerennuu (unnuxatopst): OITK-12

2. Pacuer mnonoXeHHs HEUTpPadbHOM 30HBI NPOU3BOJIUTCA B CIEAYIOIIEH
IIOCJIEIOBATEIILHOCTH

A) BpINOAHUTH 4YepTe U pas3pe3a 37aHUs (Yepe3 IOMEIIEHHE, B KOTOPOM
MIPOUCXOJIUT PACHPOCTPAHEHHE TOPEHHUs), HA KOTOPhIE HAHECTU IJIOCKOCTh PaBHBIX
JaBJIEHUI HA MOMEHT BBOJIa CHJI M CPEJICTB NEPBBIM MPUOBIBILIUM MOAPA3ACICHUEM.

b) Onpenenute BBICOTY HEUTPAIbHOM 30HBI B 3aBUCUMOCTH OT PAaCITOJIOKEHHUS
IPUTOYHBIX U BBITSKHBIX POEMOB.

B) [Ipunste peuienne o HEOOXOIUMOCTH 3aLIUTHI OPTaHOB JbIXaHUS JTUYHOTO
cocTaBa, paboTaroiiero Ha noxape. [[puHaTh permeHne o HeoOXOAMMOCTH U3MEHEHUS
IIOJIOKEHUSI HEUTPAJIbHOU 30HBI.

[IpaBunbHblii oTBET: b, B, A

Komnerenuuu (nuaukaropst): OIMK-12

3. PacrionoxwuTte B psij 10 Mepe yOBIBAHHUSI TOKCHYHOCTH CIICAYIOIIHE PO TYKThI
CTOpaHHus:

A) Hp,

b) HCN,

B) HCI.

IIpaBunbHbIil 0TBET: b, B, A

Komnerentiuu (uaaukatops): OTIK-12

3apanusa OTKPLITOI0O THUIIA HA TO0MOJIHCHUE

Hanuwume nponywennoe cnogo (cioeocouemarue).

1. Inamsa — 3TO BUAMMAsE 4YacTh NMPOCTpPaHCTBA (IJIaMEHHAsl 30HA), BHYTpH
KOTOPO# MPOTEKAET MPOIeCC OKUCICHUS (TOPEHHUs) U MTPOUCXOIUT TETIOBBIIEIICHNUE,
a TaKXe FreHEePUPYIOTCS , ¥ TIOTJIOIAETCs 3a0UpaeMbli
13 OKPY’KaIOIIET0 MPOCTPAHCTBA KUCIOPO.

[TpaBUIBHBIN OTBET: TOKCUYHBIC TA3000pa3HBIE TTPOTYKTHI.

Komnerennuu (naaukaropst): OIMK-12

2. TokcW4HBIE TIPOAYKTHI TOPEHUS KOJMYECTBEHHO XapaKTepU3yeTCs
Ka)X10r0 TOKCUYHOTI'O rasa.

[TpaBuIIbHBIN OTBET: «HapLUATBHON IUIOTHOCTHIO (MJIM KOHLIEHTPALIKEH)»

Kommnerennuu (naaukaropst): OIMK-12

3. TlonmkeHHass KOHIEHTpANMs KHCIOpOJa B TIOMEIICHHH KOJUYECTBEHHO

XapaKkTePU3yeTCs 3HAYCHUEM
[IpaBunbHBINM OTBET: «MAPIUATBHON INIOTHOCTU KUCIOPOIA P1»
Kommnerennuu (naaukaropst): OIMK-12




4. Pa3BuBaromjasica CTaaus IOKapa BKIIOYAeT MEPUOJ OT IOJHOIO OXBaTa
[IJIAMEHEM IIOBEPXHOCTH II0YKapHOU Harpysku pile] JOCTUKECHUS
MOKAPHOM HArpy3KHU.

IIpaBUNBHBINA OTBET: KIIOCTOSTHHOM CKOPOCTH BBITOPaHUsI MaTEPUAIIOBY
Komnerentuu (unauxatopst): OTIK-12

5. Ilog maremathueckoil MOJENbIO MOHUMAETCS MPUOIMKEHHOE OIMKMCaHUE
KaKoOro-aubo Kjacca SBJICHUM BHEIIHETO MHpA, BBIPAXKEHHOE C IOMOIIBIO

[IpaBUIIBHBIN OTBET: «MATEMATUYECKON CUMBOJIMKHY
Komnerennuu (maaukaropsl): OTIK-11 (OIIK-11.2), OIIK-12 (OI1K-12.2)

6. VMmuTanuoHHOEe  MOJENMpPOBAaHME  3aKJIOYaeTcs B CO3JIaHUU
paboThl CIOXKHBIX (Yalle BCEro MpHU HAaJUYMHM CTOXACTUYECKHX
¢akTopoB), CHCTEM M  MPOIECCOB  (IKOHOMUYECKHX, MPOU3BOJACTBEHHBIX,
HKOJIOTUYECKUX CUCTEM, CHCTEM MAacCOBOI0 OOCITYy>KMUBaHUS U T.1I.).

[IpaBunbHBIN OTBET: «MOJEIU-UMUTATOPA»

Komnerenuuu (nuaukaropst): OIMK-12

7. C mo3unuM TepMOJMHAMHUKU Ta30Bas Cpeja, 3aroJHSIONIas MOMENIEHUE ¢
npoemamMu  (OKHa, JBEpU M T.OI.), KaK OOBEKT HCCJICAOBAaHUA  €CTh

[TpaBUIBHBIN OTBET: «OTKPHITAsl TEPMOJIUHAMUYCCKAST CUCTEMa
Komnerentiuu (uaaukatops): OTIK-12

8. B wuHTerpanmpbHOM METOAEC OMHCAHUSA COCTOSHHUS TEPMOJIMHAMUYCCKON
CUCTEMBI, KOTOPOM SBJISIETCA Tra3oBas cpela B IIOMELICHUU, HCIOIb3YIOTCA
CUHTETPATBHBIE» TTAPAMETPHI COCTOSTHUS - TAKUE, KAK MACCa BCEW Ta30BOM CPEMIbI U €€

[IpaBUIBHBIN OTBET: «BHYTPEHHSSI TETIOBASI SHEPT U
Komnerennuu (naaukaropst): OIMK-12

9. 30HHBIE MaTeMAaTHYECKHE€ MOJCIU B OCHOBHOM HCIOJB3YIOTCS IS
HCCIIEIOBAHUS B HauaJbHOM CTaJMU MOXKapa.

[TpaBUIBHBIN OTBET: «IMHAMHUKHA OMACHBIX (DAKTOPOB TIOKAPa

Kommnerennuu (naaukaropst): OIMK-12

10. KoaddunmeHnt teronepenays — 3TO KOJIHMYECTBO JSHEPTUH, MPOXOISIICE
qyepes 1 M? HOBEPXHOCTH orpaxaaromien KOHCTPYKIIMU 3/IaHUS
B 1 K.
[TpaBuUIIbHBIN OTBET: «IPU PA3HUIE TEMIIEPATYP C 0OEUX CTOPOHY
Kommnerennuu (naaukaropst): OIMK-12

3aaHue OTKPBITOI0 THIIA C KPATKUM CBOOOHBLIM OTBETOM
Hanuwume nponywennoe cnoso (crosocouemanue).



1. TInams — BUAMMAs 4acTh MPOCTPAHCTBA (IUIaMEHHAsl 30Ha), BHYTPU KOTOPOI
MIPOTEKAET MPOLECC U TPOUCXOJUT TEIUIOBBIAEIEHUE, a TaKXKe
TeHEPUPYIOTCS TOKCUYHBIE Ta3000pa3Hble MPOIYKTHI M MOTJIOIIAETCA 3a0upaeMblid U3
OKPYXAIOIIEro MPOCTPAHCTBA KUCIOPO/.

[IpaBUABHBIN OTBET: «OKUCIECHHS / TOPEHUSI

Komnerentuu (unauxatopst): OTIK-12

2. [Tnomaapto moxapa, 3To .

[IpaBUJIbHBINM OTBET: ILIONIAAb MPOCKIIMU 30HBI TOPEHHUS HA TOBEPXHOCTH /
IJIOMIA b TMPOEKIIMU 30HBl TOPEHUS HAa TOPU3OHTAIBHYIO WJIM BEPTUKAIHHYIO
IUIOCKOCTB»

Komnerentuu (unaukatopst): OTIK-12

3. MaremaTtudeckue MOJIEIH no>kapa BBITEKAIOT u3
NEepBOTO  3aKOHA  TEPMOJIWHAMHKH,  3aKOHA
COXpaHEHHMsI MaCChl U 3aKOHA COXPAHCHUS UMITYJIhCA.

[TpaBuabHBIH OTBET: «(yHIaMEHTAIBHBIX 3aKOHOB MPHUPOABI / €CTECTBEHHBIX
3aKOHOB TIPUPOJIBI»

Komnerentuu (uaaukaropst): OITK-12

4. Jlns mpOTHO3UPOBAHUS OINMACHBIX (DAKTOPOB MOKapa B HACTOSIIEE BpeMs
UCTIOJIB3YIOTCS MOJIENIM  ToXKapa -  IPOTHO3
IPOCTPAHCTBEHHO-BPEMEHHOI'O paCIpe/ieNieHHs TeMIIepaTyp W CKOpOCTeW ra3oBOM
Cpelibl B TOMEIICHUH, KOHIIEHTPAIIU KOMIIOHEHTOB CpPEJIbl, JaBICHUM U TIOTHOCTEH
B JTFO00M TOYKE TOMEIIECHHUS .

[IpaBuIIBHBIN OTBET: «T0JIeBbIC /TU(pdHepeHITHATBHBICY

Komnerennuu (naaukaropst): OIMK-12

5. Jlis mpOoTHO3WPOBAHMS OMACHBIX (DaKTOPOB IMOXKapa B HACTOSIIEE BpeMs
UCIIOJIB3YIOTCSI HMHTETpPAjJbHbIE MOJIENIM T0XKapa — MPOTHO3
MapamMeTPOB COCTOSHUS CPE/IbI B IOMEIIEHUH IS TI0O0TO MOMEHTA Pa3BUTHS TI0OKapa;

[IpaBuibHBIA OTBET: «CPEIHUX 3HAYEHUW TMapamMeTpoB /yCpeaHEHHBIX
3HAYEHUI»

Komnerennuu (naaukaropst): OIMK-12

3aaHus OTKPHITOTO THIIA C Pa3BEPHYTHIM O0TBETOM

1. Pemuth 3amauy

Kakoe konum4ecTBO MNPOAYKTOB TOPEHHS BBIJCIUTCS NpPU Cropanun | wm
alleTWIIEHA B BO3JyXE, €CIIA TemIeparypa ropenus coctapmia 1450 K.

[IpuBecTH pacIMpeHHOE pELICHUE.

Bpewms BeinosnHeHus — 15 MuH.

OxupaemMbli pe3yJbTar:

['oprouee - HHAMBUAYAIBHOE XUMUUYECKOE COCIUHEHUE. 3allUIIEeM YPaBHEHHE
XUMHUYECKOW PEAKIIUU TOPEHUS

3



CoH,+250,+25% 3,76 N2=2C0O;,+ H,O + 2,5 % 3,76 N».
O0beM NPOAYKTOB FOPEHUs IPU HOPMATBHBIX YCIOBHUSAX
Vo0p=2+1+2,5+3,76) /1 =12,4 m3/M5.

O6bem npoaykToB ropenus npu 1450 K cocraBur:

Vo = (12,4 x 1450) / 273 = 65,9 m3/m>,

Kpurepun oneHuBanus: TpaBUIBLHO pEIIEHHAs 3aja4ya
Komnerenuu (unauxatops): OTIK-12

2. Pemnth 3a1auy

OnpenenuTs MHTEHCHUBHOCTH TEIUIOBBIACICHUS Ha TMOXape OpraHUuyYecKou
maccol (coctaB: C — 62 %, H - 8 %, O — 28 %, S — 2 %.), eciu cKOpOCTh BBITOpaHUS
0,015 kr/(m? X ¢), a nuomaps noxkapa 150 m? .

[IpuBecTH paciIupeHHOE PEIICHUE.

Bpems BbIniosIHEHUS — 25 MUH.

OxunaeMblii pe3ysbTar:

Pacuer TemnoTel cropaHus ra30BO3AYIIHBIX CMECEH IPOBOJAT 10 (hopMmyIie:

Qx™ =0,01 Qu X o,

rae Q™ — TemioTa cropanus Ta30BO3IYIITHON CMECH, K}I;K/M3;

Qu— Hu3IIAsg TENJI0Ta CrOPaHUs FOPIOYEro BemlecTsa, kJx/me;

(r — KOHIICHTPAIIUS TOPIOYETO B CMECH C OKUCTuTENEM, % 00.

CKOpOoCTh TEIUIOBBIICJICHUS PU TOPEHUH TEIUIOTA MOKapa COCTABIISIET:

q=QuXvyXxF,

rae Qu — MHTEHCUBHOCTH TEIUIOBBIICICHUSA, KBT;

F — miomaas ropeHus, M2

Uy — MaccoBasi CKOPOCTb BBITOpaHHus, KI' (M2 ¢).

Ou = 26460 x0,015 x 150 = 59,5%10 kBt = 59,5 MBT.

Kputepuu orieHuBaHus: IpaBUWILHO PEIICHHAs 3a7a4ya

Komnerenuuu (nuaukaropst): OIMK-12

3. Pemuth 3amauy
[IpuBenuTe MeTOAWKY pacdeTa ra3oo0MeHa B TOMEIICHUU MPU ToKape Oe3

ydeTa JEeUCTBUsI BETPOBOU HArpy3KH.
y A

2h

V

CANY L AN LA

CxeMa ImoMeIIeHus
Oy - KoOpaAMHATHAS OCh C HA4YaJIOM OTCYETa Ha MOBEPXHOCTH IoJia, 2N - BeicoTa
MOMECIIEHMSI, M, y - KOOpJMHATa, OTCUMTBIBaeMas OT IUIOCKOCTH Tmona, m; dy -
paccTosiHuEe  MEXAy JABYMs  MapauleIbHBIMH  OJM3KO  PacCMoJIOKEHHBIMU
FOPU3O0HTAIIBHBIMH IUIOCKOCTSIMH, M; Yy - KOOpJIMHATAa HUKHETO Kpasi MpoemMa, M; yB -



KOOpJIMHATa BEPXHEro Kpas NpoeMa, M; pm — CPEIHEOObEMHAasl IJIOTHOCTh CPE.bI
BHYTPH MOMEIIEHHUS, KI/M>; pa - HAPY)KHOE JABJICHUE B OKPY)KaoIel atMocdepe Ha
BBLICOTE, PABHOI IOJIOBHMHE BBICOTHI IoMemeHus. H/M3, pn - cpeaHeoObeMHOE
nasinenue, H/m?

[IpuBecTu paciIMpeHHOE peLICHUE.

Bpewms BeimosHeHUs — 35 MUH.

OxunaeMblii pe3ysbTar:

B paccmarpuBaeMOM TIOMEIIEHMHM TMpU MOXKApE MPOUCXOAUT Tra3000MeH
MOMEIICHHS C OKPYXKaloLeh cpeloi Yepe3 MpOoeMbl Pa3IMYyHOIro Ha3HaueHUs (OKHA,
JIBEPH, TEXHOJIOTMYECKHE OTBEPCTHUS U T.J.).

Bo Bcex Toukax cHapyXu moMelieHus, T.e. B o0mactu () <y < 2h, mioTHOCTb
Hapy»HOT'O BO3/yXa MPAKTUYECKU OJIMHAKOBA U PaBHA Pa.

[ToOyauTenem NBUKEHUS raza yepe3 MPOeMbl SBIISIETCA Nepenaj JaBIeHU, T.¢€.
Pa3HOCTh MEXIYy AaBICHHEM BHYTPH TOMEIIECHMS W JIaBJICHUEM B OKpYKarolei
atmocdepe. [lepenan naBneHuit 00ycia0BIEH TEM, UTO MTPH MOKAPE IMIIOTHOCTh Fa30BOM
Cpelbl BHYTPU MOMEIICHHS CYHIECTBEHHO OTIMYAETCS O IUIOTHOCTU HAPY>KHOTO
BO3/yXa.

WN3menenne naBieHUsT C BBICOTOM B HApPY>KHOM BO3JyXe OIHUCHIBACTCS
muddepeHnraIbHbIM YPaBHEHUEM THIIPOCTATUKHU, KOTOPOE MPH YKa3aHHOM YCJIOBHH
UMEET CICAYIOIINN BU:

4= -0 pa l, (1)
rie § - yCKOpPEHHE CBOOOJHOrO MaieHHs, M/C% Dy - aOCONIOTHOE JIABIEHHE BO
BHeIIHelH atMocdepe, H/M?.

O6o03HauMM JaBJ€HUE CHApY>KW Ha BBICOTE, PABHOW TIOJOBUHE BBICOTHI
noMereHus (T.e. mpu y = h), CHMBOJIOM pa.

Jist Toro 4troObl yCTAaHOBUTH 3aKOH paCIpeeNieHUus IaBJICHUN CHapyXH
oMeIIeHUs, MpouHTerpupyem auddepeniuansaoe ypasaenue (1). Ilpu aTom paByro
Y4aCcTh 3TOT0 YPaBHEHUS MPOUHTETPUPYEM B Ipe/iesiaX oT y = h 1o Texyiero 3HaueHUs
KOOPJMHATHI Y, a JIEBYIO 4YaCTh COOTBETCTBEHHO B IIPEJIENAX OT Pa 10 Puap- B pe3yiibTarTe
MHTErPUPOBAHUS MTOJIYUUM CIIEYIOLIEE YPAaBHEHHE:

Puap=Pa= -G pa (y-h), ()

N3 ypaBHeHus (2) crnenyer:
Puap= Pa + G pa (h-Y), 3)

N3 ypaBHeHus (3) cneayeT, 4To HapyKHOE JaBIEHUE Ha YPOBHE MoJia (T.€. Mpu
y = 0) cocTaBisieT BEJIMUMHY, PABHYIO:

Puap(y=0)=pa + g pa h, (4)

a Hapy»XKHOE JIaBJICHUE HA YPOBHE MTOTOJIKA COCTABIISIET BEJINUYHUHY, PABHYIO
Puap(y=21)= P - g pa h. ®)

3aKOH pachpenesieHusT JaBJIICHUM MO BEPTUKAIM BHYTPU TOMEIICHUS
YCTaHABIIMBAETCA aHAIIOTUYHBIM 00pa3oM. CunTaem, 4To IIIOTHOCTh Ta30BOM Cpeibl B
MOMEIIEHUH BO BCEX TOYKaX, T.e. B obOjactu () <y < 2h, npuHUMAaETCs OJJUHAKOBOU
Y PaBHOU CpeIHEOOBEMHOMY 3HAUYCHUIO pm. VI3MEHEeHUe JaBieHUs C BICOTOM BHYTPHU
MOMEIIEHUSI ONUChIBAETCS AU (DEepeHIINaNTbHBIM YPABHEHUEM THAPOCTATUKH, KOTOPOE



C YU4ETOM yKa3aHHOI'O JOMYIIECHUS HMEET CICAYIOIIHI BUI:
dp6H = 'g ,0m dy, (6)
€ Pey - AaBICHUE BHYTpU noMelnenus, H/M?; py - cpeiHeo6beMHas IIOTHOCTh
ra30BOii Cpelibl B IOMEILEHUH, KI/M>,

Jlnst Toro 4TtoOBl YCTAHOBHTH 3aKOH pacIpeaeicHHs AaBieHui BIoab ocu Oy
BHYTPH IIOMEIIEHUS, IPOMHTErpUpyeM ypaBHeHue (6). IIpu 3TOM mpaByro 4acTh 3TOr0
ypaBHEHHUS POMHTETPUPYEM B IPEIEIax OT y = N 10 TeKyIero 3Ha4eHNusT KOOPAMHATHI
y, a JICBYIO YaCTh COOTBETCTBEHHO B mpezenax oT Pgy(N) 10 Peu, TC Psu(h) — maBienue

BHYTpH TIOMEIICHHMs Ha Bbicore y = h. B pesynbrare moayduM cleayrolee
AQHAJIUTUYECKOE BBIPAXKEHUE 3aKOHA pacTpeie/ICHUsl TaBJICHUN BHYTPH TOMEIICHUS :
Per = Pan (h) + gpm (h-y), (7)

T.€. JIaBJICHHE BHYTPHU MOMEILECHUS pacrpeeseTcsl BA0JIb BEPTUKAIbHON OCH
Oy no TUHEHHOMY 3aKOHY.
Takum o00pa3om, 3aKOH paclpejiesieHus AaBICHUM BHYTpU MOMEILECHUS
OKOHYATEJIHHO 3aMUCHIBACTCS CIEIYIONIUM 00pa3oM:
Pen = Pm+ g Pm (-y). 8
Kputepun onieHuBaHus: IpaBUIBHO pPEIICHHAs 3aa4ya
Komnerenuuu (nuaukaropst): OIMK-12



JKcnepTHOE 3aK/II0UeHue

IlpencraBieHHblil (OHA OLIGHOYHBIX cpeAcTB (mamee — DOC) o Aucirmie
«IIporsosupoBaHie onacHbIX (paKTOPOB MOXKapa» cOOTBeTCTBYeT Tpebosanusiv GI'OC B0,

IlpennaraeMele oLeHOYHBIE MaTepuamnbl afeKBATHBI IESIM M 3ajavyaM peayin3atiiili
OCHOBHOW Mpo(ecCHOHaIbHOW 00pa30BaTeIbHOM IIPOrpaMMBI 10 crienuaibHoct 20.05.01
[foxapuas  GezonmacHoCTb, crenmanusanus «lIpoekTHpoBaHHe, IPOU3BOACTBO
SKCTIIYATAL NS [0KapHO-CIacaTelIbHOW TEXHUKU U 000pYI0BaHUS .

OuenHoyHble CpeAcTBa ISl TEKYUIEro KOHTPOJSA YCIEBAEMOCTH, MPOMEXYTOUHO
aTTECTALMM [10 UTOraM OCBOEHUSI TUCLUIUIMHBI IPEACTaBICHbl B TIOJTHOM 00beMe.

Buapl OLEHOYHBIX CpeACTB, BKIIOYEHHBIE B TNPEACTABIEHHBIH (OHI, OTBEHAIOT
OCHOBHBLIM npuHLIKNAaM popmupoBanus ©OC.

PaspaboTannblii M NpeACTaBISHHBIA Ul 3KCHEPTH3Bl (OHI OLUECHOUHBIX CPects
PEKOMEHIYeTCs K UCIIOJIb30BAHHUIO B IIPOLECCE MOATOTOBKHA O0YUAIOUIUXCS TI0 YKA3AHHOMY
HalpaBieHUIO.

Hpencenarens yue6HO-MeTOqMIECKOM
KOMHCCHH MHCTUTYTA P Muxaitnos /1.B.



JIuCcT n3MeHeHUH U T0MOJTHEeHHU I
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