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1. KommereHnuu M HHIAKATOPbI HX JOCTHKCHHUHA, IIPOBEPACMbIC NAaHHBIMHA
OICHOYHBIMM MaTepHaJIaMHU

Llenbio OCBOCHHMS AUCIMIUIMHBI SBISICTCS (OPMUPOBAHUE CIECAYIOIINX KOMITCTECHITHA:

OIIK-6 CnocobeH caMOCTOSITENFHO MPOBOAMUTH SKCIIEPUMEHTAIbHBIC HCCICAOBAHUS U
UCTIONIb30BAaTh OCHOBHBIE MpPHUEMBI OOpabOTKM W TPEACTABICHUS IIOJyYCHHBIX JaHHBIX,
apryMEHTHPOBAHO 3alUIATh PE3yIbTaThl BHITOJIHEHHONW PaOOTHI.

OIIK-8 CnocobeH TOHMMATh NPHUHIMIBI PabOThI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, 00pabaTbiBaTh M HCIHOJB30BATh HOBYIO HH(OpPMALMIO B CBOCH MpPEIMETHOM
o0JracTu, mpeJIaraTb HOBBIE MJICH 1 TIOAXObI K PELICHUIO HHKEHEPHBIX 33/1a4.

PesynbraTamu OCBOEGHHUS ITUCLMIIIIMHBI ABISIOTCS CIEAYIOLINE NHANKATOPBI TOCTUKEHUS
KOMIIETCHIIUMN:

POOIIK-6.1 3HaeT OCHOBHBIE METOJABI M CPEACTBA MPOBEACHUSA 3KCIEPUMEHTAIbHBIX
UCCIIEIOBaHM, crIocoObl 00pabOTKM M MPEACTaBICHUS AAHHBIX, CUCTEMBbl CTaHIAPTU3ALUH U
cepTuduKaIuu

POOIIK-6.2 VYwmeer BbIOMpaTh CHOCOOBI M CpPEACTBA HU3MEPEHUH U TNPOBOAMTH
9KCHEPUMEHTAIbHBIE UCCIIEIOBAHUS

POOIIK-8.1 3naeT MeTOBI MOMCKA, XpaHEeHUs, 00pabOTKH, aHaJKM3a U MPEICTABICHHS B
TpedbyemoM popmate nHbopmMaIuu

POOIIK-8.2 Ywmeer pemarb 3aaa4d OOpaOOTKM MaHHBIX C TOMOIIbI0 COBPEMEHHBIX
CpEeACTB aBTOMAaTH3aL1H

2. OneHo4YHbIe MaTepUAaJIbl TEKYILEr0o KOHTPOJISI H KPUTEPHUH OLleHUBAHHUSA

DJIeMEeHTHI TEKYIIEro KOHTPOJIA:
— 3a]1a4H;
— YCTHBIN Ompoc.

Ilepeuens 3ama4 (BBINOJIHAIOTCH B AyAMTOPHM HAa MPAKTHYECKOM 3aHATHH,
nposepsitoress POOIIK-6.1, POOIIK-6.2, POOIIK-8.1, POOIIK-8.2):

3apaua 1. loayunTh KpUTEpUAJIbHOE YPABHEHHE METOJA0OM AHAJIM3a pa3MepHOCTeil
(anredOpamyeckum MeToa0M Pajtest) 111 KOHKPETHOr0 (pU3MUYECKOro npouecca.

Kaxnomy cryaeHTy nmpeiaraercsi OTAeIbHbIN (pu3nuecKkuil nporecc:

— IpaBUTALIMIOHHOE OCaXK/ICHUE IIapHKa B HETIOJBUKHOMN cpefe

— IBUKEHUE TBEPJIOM YACTHULIBI B IOTOKE BO3/IyXa

— MPBDKOK MapaIIoTUCTa

— PCXKUM TCUCHUA BSA3KOU KUAKOCTU

— TUAPOAMHAMHYECKOE COMTPOTUBIICHHE

— IBH)KEHUE Ta3a MO JCHCTBUEM IPAJUEHTA 1aBICHUS

— CIIUB XUJKOCTHU U3 pe3epByapa

— BpallleHHUE KUJIKOCTH B COCY/JIE

— IIaJIEHUE TOKIEBOU KaIlIU

— BCIUIBITUC ITY3bIPbKA I'a3a B BSI3KOU KUAKOCTU

— IBWJKEHHUE KaIUIM B MOTOKE BO3/TyXa

— TpoIlecc Karieoo0pa30BaHUs B KAMILISIPe

— YCTOMYMBOCTbD Bpallatomecs: Karin

— TOYEUHBII B3pHIB B aTMochepe

— MaJieHue CIIyCKaeMOl KarcyJibl KOCMUYECKOro arapara B OKeaH

— NaJICHUE TSKEIOr0 METEOpHUTa

— coyJIapeHHe CHapsiia ¢ mperpaaoiu

— CuJia COIPOTUBJICHUA MTPU ABUKCHUN CyaHA

— BpeMs TEIUIOBOH perakcaliy mapa



— U3MEPEHHE TEMITePATyPhl CPEIIbI TEPMOIIAPOi

— BHE/IPEHUE HATPETOTO MIAPUKA B TUIABSIIYIOCS TIOITIOKKY

— HarpeB CITyCKaeMOH KarcCyJibl KOCMHUYECKOTO armapara B aTMocdepe
— IBWDKEHUE TBEPJIOTO TeJa 10 HHEPLUU

Kpurepun onieHuBanus:
3ajgaya perieHa, eciy MoJyYeHO BEpHOE KPUTEPHAIbHOE YPABHEHHUE.

3agauya 2. PemuuTh HMKII 327124 M0 THAPOMEXAHUKE HEOJTHOPOAHBIX CHCTEM.

2.1 Onpedenump ckopocms ocaxcoenusn chepuueckux yacmuy ouamempom D u3
mamepuana p, npu memnepamype T ¢ 3a0annoii cpeoe.

Bapuanmut nauanvnix ycnoguii:

a) D=6.7 mm, pp=7753 ke/m>, T=22 °C , IMC-10000 (p=970 ko/m>, u=11 Ia-c)

6) D=15.1 mm, p,=7753 ke/m?, T=21 °C , znuuepun (p=1265 ko/m>, u=1.1 Ia-c)

6) D=0.1 mm, pp=2400 k2/m>, T=20 °C, 6030yx (p=1.21 ko/m>, u=0.0185-1073 Ia-c)

2) D=0.1 mm, p,=2400 k2/m>, T=20 °C, ¢00a (p=998 kz/m>, u=107 Ila-c)

OtBeTsI:

a) 0.015 m/c

0) 0.46 m/c

B) 0.489 m/c

r) 0.00705 m/c

2.2 Onpedenumsv naudoavuwiuil ouamemp vacmuy Keapua cgepuueckoi gpopmot, 01
Komopuvix npumenuma gopmyna Cmokca 8 ycnosuax ocaxcoenus 6 éooe npu 20°C . Haiumu
maksice CKOPOCMy 0CANCOCHUA MAKOU YACMULbL.

Otser: 61.4 MkM

2.3 Onpeodenumsv Ouamemp HAUOOIBUWIUX chepuuecKux yvacmuy mead, Komopwule
0yoym ynocumuvca 60cxX00AuiuUM HOMOKOM 800bl; cKopocmb nomoka 0.5 m/c, memnepamypa
10 °C.

Ortsert: 6.03 MM

2.4 Botuucnums cxkopocmsv ocaxcoenusn 6 600e npu 30°C uacmuy céuHy06020 61ecka
yanoeamoit gopmul ¢ IKeusaneHmuoim ouamempom do=1 mm. Ilnommnocmov ceunyoeozo
onecka 7560 ko/m’.

OtgeT: 0.287 m/c

2.5 Onpedenumsv Ixeusanenmuvle ouamempsvl NPOOOA206AMBIX YACMUY KAMEHHO20
yena u naockux uwacmuy caanuya (pe=2200 k2/m3), ocaxcoaowuxca ¢ 00uHAKO6OI
ckopocmuio ue=0.1 m/c 6 600e npu 20 °C.

Otger: 2.82:107 Mmu 1.81:10"Mm

2.6 Kakoeo O0onxcno 0vlmbv paccmosanue medxncoy 20pU30HMANbHLIMU NOAKAMU
nolieocaoumenvHou Kamepovt (puc. 2.2), umoowvl ycneeanu o0candcoamovCa UACMUYbL
Konuedannoii noiu Oouamempom 8:10° m u3s nomoka neunozo 2asa, pacxod Komopozo
cocmaensem 0.6 m’/c (npu nopmanvmuvix ycnoeuax), memnepamypa 427 °C, eazkocms
0.034-107° Ila:c u naomnocmo 0.5 ko/m’. Inomnocme konueoana 4000 xo/m’. Pazmepobl
paobouezo oovema kamepul: Onuna 4.1 m, wupuna 2.8 m u oowan evicoma 4.2 m.

Otsert: 0.064 Mm

2.7 Onpeodenrums ouamemp omcmounuka (puc. 2.3) 011 Henpepvi6HO20 0CANHCOCHUS
yacmuy mena 6 6ode npu 15 °C. Ilpouzeooumenvnocmes omcmoninuka 80m/u navanvHou



cycnenzuu, maccoeasa 00131 mena 6 Komopou 8%. /luamemp Hnaumenvuwiux uacmuu,
noonexcawux ocaxcoenur, cocmaenaem 0.035 mm. Bnarxccnocmw oopazyrowezoca winama
70 %.

OtBer: 7.7 M

2.8 Onpeoenumsp ouamemp wiapoodpasHvlx yacmuy Keapueeo2o necKka niomHoCHIbIO
2640 k2/m°, cnoit kKomopvix 0yoem nepexooums 60 636eUIEHHOE COCHIOAHUE NPU CKOPOCMU
6030yxa I m/c. Temnepamypa éo30yxa 20 °C. Onpedenump maxyice CKOpoCmp yHOCA YACHMUY
U3 NCEEOOO0HCUNHCHCEHHO20 C10A.

Otget: 0.0021 mu 12.2 m/c

Kpurepun onieHuBanus:

PesynbraTsl pemieHus LMKIA 3a7ad ONPEAEISIIOTCS KPUTEPHUEM «3auTCHO» WIM «HE
3auTeHOo». [l TOJydYeHUs: OTMETKH «3a4T€HO» CTYAEHT JOJDKEH PEIINTh IIPABHIBHO HE MEHEE
ISTH 33Ja4 U3 BOCBMHU.

3agaua 3. Pemuth nuka 3agady mo teme ''IlociaenoBarenbHasi TeXHOJOrm4yeckas
CBA3L"

3.1 Paccuumamv KOHUEHmMpPAyuio UCX00HO020 8eU{eCMEa HA 8bIX00€ U3 i-20 PeaKkmopa
U CYMMApHyl0 CmeneHbv npeepauieHus 01a oamapeu u3z 5 peaxmopos. Ha exooe ¢ I-viii
peakmop Co=1, a cmenenb npespauieHus 8 Kaxcoom peakmope oounaxosa u pasna xi=0.6.

Otser:
No crynenn 1 2 3 4 5
Ci 0.4 0.16 0.064 0.026 0.01
Xn 0.6 0.84 0.936 0.974 0.99

3.2 Paccuumamv KOHUEHmMPAUUI0 UCXO00HO20 8eULECMEa HA 8bIX00€ U3 i-20 PeaKmopa
U CYMMApHyl0 CmeneHv npeepaujeHus 01a oamapeu u3z 4 peaxmopos. Ha exooe ¢ I-vii
peaxkmop Co=1, a cmenens npespawienusn 8 Kaxcoom peaxmope oounaxosa u pasua xi=0.7.

Otser:
No crynenn 1 2 3 4
Ci 0.3 0.09 0.027 0.0081
Xn 0.7 0.91 0.973 0.99

3.3 Paccuumamo mpeodyemoe 4ucio peakmopog n ¢ oamapee npu 3a0aHHOM pPacxooe
Q u ooveme peakmopos V (npu 00uHaKoeom épemenu npedvléanus T peaceHmoe ¢ Kaicoom
U3 peaKmopos):

a) V=0.2 M3, v=8.3-1073 ¢, 0=0.01 m>/mun

a) V=20 M, 1=2.5-107 ¢, 0=0.5 m*>/mun

6) V=10 m°, 7=1.66-107 ¢, 0=0.2 m*/mun

2) V=0.3 M3, v=0.2 ¢, 0=0.45 m>/mun

Otser:

a) 10

0) 6

B) 5

r) 8

3.4 Hapucosamb ¢ nOMOWbI0 MEXHONOZUUECKUX CBA3€CH ONEPAMOPHYIO CXeMY
ou3envbHOo20 osuzamens
OTBeT: BO3MOXKHBI HECKOJIBKO MPAaBUIIHHBIX OTBETOB; HEOOXOIUMO BEPHO MPUMEHUTH
OTIEPATOPHI U OOBSICHUTH UX IPUMEHECHHE




Kpurepun onieHuBanus:

PezyanaTH pEeIICHUA HOUKIJIAa 3adad OIPCACIIAIOTCA KPHTCPUCM <«3aUTCHO» MU «HE

3auTeHOoy. JIJIs MOTydeHHUsI OTMETKU «3a4TEHO» CTYJEHT JOJKEH PENIUTh He MEeHee 3-X 3a/1a4 u3
4-x.

3anaua 4. OnpeaejJuTb KOHCTAHTHI XUMUYECKO KMHETUKH B COOTBETCTBUM € HUXKe
NPUBEJEHHBIM AJITOPUTMOM:

L4 I/Ismep}zemc;l 3asucumocms 6pemeHu 3a0ep.7fcku 60CHIAMEHEHUA tign om noeepxuocmnoﬁ

HAOMHOCMU MENN08020 NOMOKA ¢ U RO hopmyne (3) paccuumsléaromcsa 3Ha4YeHUA MACUIMAOHOT
memnepamypvt Tx; 0na Kaxcooil rKcnepumenmanbhoil mouKu, a MAKNCE PACCHUMbBIEAIOMCA

coomeemcmeyoujue 3HaUeHus Yl (maban. 1).

Tabauya 1
i 1 2 n
9 49 bl 4n
tign tign,l tign,2 tign,n
T:k T*] T*2 e T*I’l
. n noo. Y,
Xi X1 Xz X

o Ilo oannvim mabauyvt 1 Hamocamcs IKcnepumenmanvhvle mouku Ha zpagux Y (X ) u

npoeo@umc;l ux annpokcumauyus 6 euoe JIUHECHHOIL 3a6UCUMOCIUL.

Io naknony noayueHHoi RPAMON HAXOOUMCA 3HAYEHUEe KOIPPuyuenma a, u, COOmMeEemcmeeHHo,
anepeuu akmueayuu E =a-R.

Ilo koopounamam mouxu nepeceuenus annpokcumupyiouieit npamoi c ocwvio abcyucc (X =X,

Y =0) onpeoenaemca npouszseoenue Qz:

0.36E-c E
Q-z=exp|In + )
R RT,,

20e T, :Xal.

Bapuanmut 3a0anus

Pe3ynbTarsl u3MepeHns BpeMEHH 3aACPKKU 3aKUTAHUS fign (MC) HCCIIEAOBAHHBIX 00pa3LoB
B 3aBHCHMOCTH OT ILUIOTHOCTH TEIIOBOrO MoToka ¢ (BT/cM?), ocpemHeHHBIE IO TpeMm
IyOIUPYIONIMM SKCIIEPUMEHTaM, IPUBEICHBI B TaOIHIIE.

Tabnuua. Bpemena 3anepKKu 3a)KUraHus UCCIEIOBaHHBIX 00pa3lioB

BT75M2 Al A2 A3 A4 A5 A6 A7 A8 A9

59.8 137 165 119 110 122 143 137 108 105
59.9 157 139 125 126 170 148 140 113 134
60.4 174 164 124 101 124 138 136 82 109

92.2 88 69 58 69 67 73 59 43 64
93.2 83 62 78 62 75 76 79 60 55
141.5 42 46 35 37 34 48 45 25 37
141.8 48 48 34 31 40 50 39 25 39

164.7 45 42 29 36 37 36 36 23 31




2002 | 264 24 16 21.2 26 24.8 26.8 13.6 20.8
2014 | 28.8 31.2 21.2 16 24 26.8 21.8 14 20.2

OTBeTHI:

No A B R? E, xJ[>x/M01b 0Oz, Br/r
Al | 47846 | 1.399 | 0.980 55.2 1.26:10°
A2 | 38915 | 1.366 | 0.956 51.9 0.7-10°

A3 | 67776 | 1.536 | 0.978 75.6 4.58-10""
A4 | 38990 | 1.421 | 0.959 58.8 8.27-10°
AS | 42352 | 1.405 | 0.971 56.3 2.69-10°
A6 | 38658 | 1.368 | 0.990 522 0.78:10°
A7 | 41030 | 1.396 | 0.977 55.3 2.04-10°
A8 | 72386 | 1.606 | 0.975 92.8 1.04-10'
A9 | 31555 | 1.372 | 0.981 53.4 2.08:10°

Kputepuu onenvuBanus:
3azaya pelieHa, ecliy M0JIy4eH BEPHBIN OTBET.

3agaya 5. PelunTh NMKJI 32124 10 YCTOHYMBOCTH NOJI0KEHUS] PABHOBECHSI.
5.1 Be3pazmepuvie ypasnenus mMamepuaibHo20 U menao8o2o 0ananoe 0ia peaKkmopa
umeem 6uo:

dx

_:_xexp(—lJ+ﬂ(X0 —x) :P(x,y)
dr y

Y _ xeXp(—lj +u(y, =) =0(x,y)
dt h%
Onpeodenums Koauuecmeo CMAUUOHAPHBIX COCIOSHUIL PeaKmopa, eciu
a) 2=0.2

xo=1

u=0.2

y0=0.15

0) 2=0.2

xo=1

u=0.2

10=0.2

8) A=0.2

xo=1

u=0.2

y0=0.06

2) 2=0.2

Xx0=0.2

u=0.2

y0=0.15

0) 2=01

xo=1

u=I

yo=1

OTBETHI:



a) Tpu cranmoHapHsIx coctosiaus : (1;0.16), (0.9; 0.3), (0.45; 0.7)
0) onHo cranmoHapHoe coctosinue : (0.45; 0.8)

B) 0JIHO cTarmoHapHoe coctostHue : (1; 0.06)

') OIHO cTtanoHapHoe coctosiHue : (0.2; 0.15)

1) oxHO cranoHapHoe cocrosinue : (0.7; 1.3)

5.2 Onpeodenumes mun nonoxceHusn pagHoBecUs U UCC1E008aAMb €20 YCMOUYUBOCHIb

dx 2
—=—x"+y-x-1
dr 4
d—y=x2—1.5y+0.2
dt

OTBeT: N0JI0KEHNE PABHOBECUS — y3€II; YCTOWYHUBO.

Kpurepun onieHuBanus:
PesynbraTsl pemieHus LMKIA 3a7ad ONPEAEISIIOTCS KPUTEPHUEM «3auTCHO» WIH «HE
3a4TeHOY. [l MOTyueHHst OTMETKHU «3a4TeHO» HEOOXOIMMO PELIUTh BCE 3a/1a4H.

YcrHblil onpoc (BHIMOJIHAKTCA B ayAUTOPUM IOCAe H3YYEHHS] TEOPETHYECKOro
MaTepuajia U 3aKpelvieHusi ero Ha mnpakrtuke, nposepsitorcss POOIIK-5.1, POOIIK-5.2,
POOIIK-8.1, POOIIK-8.2):

CrynenTaM HEOOXOAMMO OTBETUTH Ha CJICIYIONINE BOITPOCHI:
OcCHOBHBIE IPUHIIUIIEI MATEMATHYECKOTO U (PU3HUUYECKOTO MOJICIIMPOBAHHUS.

CyImHOCTh METO/1a aHATIN3a Pa3MEPHOCTEN.

OcHoBHBIE KpuTEepuH o001 ipu aHanmze X TC.
KpurepuanabHbie ypaBHEHUS U CTIOCO0 UX TIOJTYYCHHUS.
Cnoco6s1 n3obpaxenus cxem XTC.

OCHOBHBIC THITBI TEXHOJIOTHYECKHUX CBSI3CH.
OcCHOBHBIE dJIeMEHTEI MaTeMaThnueckou Monenu X T11.

e S

THuIbI XUMUYECKUX PEAKTOPOB.

he

TemmepaTypHBIN pEKUM PEaKTOPOB.

10. OcHOBHbIE TOHATHUSI XUMUYECKON KUHETUKHU.

11. VYpaBHeHUs HEM30TEPMUUYECKUX PEAKTOPOB MI€ATBHOTO CMELICHHUS.

12. TloHsiTHE YCTOMYMBOCTH AMHAMHYECKUX CUCTEM, MeTO JIsmyHOBA.

13. Twunbl 1 yCTOMYMBOCTD MOJI0KEHUS PABHOBECHSI CUCTEM BTOPOTO MOPSIIKA.
14. YCcTONYMBOCTh XUMHUYECKUX PEAKTOPOB.

15. Crpykrypa ACY XTIIL

Kpurepun onieHuBanus:

Pe3ynbraTel yCTHOrO oOIpoca OLEHMBAIOTCA Ha «3a4T€HO», €CIM CTYJIEHT Jail
NPaBUJIBHBIN OTBET (JIOMyCKAaeTCsl He3HAYUTEIbHbIE HETOYHOCTH), B OOPAaTHOM CIllyyae CTaBUTCA
OLIEHKA «HE3aYTEHOY.



3. OueHoyHble MaTepHaJbl HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUHON aTTeCTALMU) U
KPUTEPUHU OLlCHUBAHUS

[IpomexyTouHas arrecTalysi IPOBOAUTCA B (opMe 3adyeTa ¢ OLEHKOH B MUCBMEHHOM
BUJIE 10 OmieTy. buiieT cocTout u3 AByX TeopeTHUeCKUX BOmpocoB, mposepstomux POOIIK-5.1,
POOIIK-5.2, POOIIK-8.1, POOIIK-8.2.

[lepeueHb nepBBIX TEOPETUUECKUX BOIIPOCOB:

1. Tlonstue ¢Qusnyeckoi u maTemMaTudeckon w™ozenu. llonsTue o duznIecKoM
MOJICJIMPOBAHUU, €0 OCHOBHBIE 3TaIlbl, IPEUMYIIECTBA U HEAOCTATKHU.

2. Ilonarue o MaTeMaTH4eCKOM MOJEIUPOBaHUH. [[pUHIIUIIBI U TOAXOABI K TOCTPOCHUIO
MaTeMaTUYECKON MOJEIH.

3. Hepapxus ypoBHeH MaremaThyeckux Mojeied. [loHsThe O 4YHMCIEHHBIX MeToAax
pelIeHUs 3a/1a4 MaTeMaTHIeCKON (DHU3HKH.

4. Mojenu TedeHUs CIUIOIIHBIX CpeJ NPUMEHUTENbHO K IMHEBMO— U THAPONPUBOAAM
XTC. I'mnpanuueckuit moaxoHd. TedeHUus UAeaTbHOTO C)KMMaeMoro rasa (ypaBHeHHs Diepa).
Jlamunapusie Bsizkue TedeHus (ypaBHenus HaBbe—Ctokca). TypOylieHTHBIE TeueHHs (YpaBHEHUS
Peiinonbaca). [pubnuxenne norpannyHoro ciost (ypaBHeHus [Ipanaris).

5. [Toaxoas! K MOJIETUPOBAHIIO MHOTO(A3HBIX TEUCHUN U TEUCHHUH C XUMUYECKIUMHU

pCakAMU. CBs13b (1)I/I3I/I‘IGCKOI‘O U MAaTEMAaTUYICCKOI0 MOACIINPOBAHUS.

6. Tperpst Teopema momodbus (teopema KupnuueBa—I'yxmana). IloHsiTue 0 KpUTEpHsX
noao0us, WX pPOJib B HCCICAOBAaHMHM (U3MYECKUX TporieccoB. [lomoOue sSBICHUA W CHCTEM.
Meron ananu3a pa3sMepHOCTEH.

7. ANTOPUTMBI IOJTyYEeHUS KPUTEPUEB Mo100ms1. Anrebpanueckuii meto Panes. Meton
aHanu3a nuddepeHanbHbIX ypaBHeHui. [lonsaTue o kputepuaabHbIX ypaBHeHUsIX. OCHOBHbBIE
KPUTEPUU MTO100US TTPH UCCIIETOBAHUU CHCTEM.

8. XruMu4eckoe nNponu3BOJCTBO Kak ciioxHas cuctema. Ctpykrypa XTC.

9. CxemMBl XMMHMKO-TEXHOJOTMYECKMX IpoueccoB. (Cxema C OTKPBITOM LEMNbIO.
[uxnmraeckas cxema. KomouaupoBanusie cxembl. CiocoOsr n3obpaxenus cxem XTC.

10. ®ynkunonansHas cxema XTC. Texnonornueckas cxema XTC. CtpykTypHas cxema
XTC. Oneparopnas cxema XTC.

11.  Texnonormueckme cBsizu. llociemoBaTenbHAass  TEXHOJIOTMYECKAsh  CBS3b.
[TocnenoBarenbHO-00BOAHAST TeXHOJOTHYECKas CBs3b. [lapasienpHas TeXHOJOTHYECKas! CBS3b.
OOpatHas TexXHOJIOTHYECKas CBsI3b. [lepekpecTHas TEXHOIOTHYECKask CBS3b.

12. . MaremaTu4eckoe MOJEIUPOBAHUE XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB. DJIEMEHTHI

IIOJIHOM MaTeMaTHYECKON MOJAENW TUIIOBOro mpouecca. OmepaTopbl Kak OCHOBAa IOCTPOEHUS
MaTEMaTUYECKON MOJENIN TUIIOBBIX ITPOLIECCOB.

13. OCHOBHBIE MOHATUS XUMUUYECKON KUHETHKHU. Y paBHEHUS U30TEPMUUYECKUX PEAKTOPOB
UJCATBHOTO CMELIEHUS.

14. N3otepmuueckue PUC HenpepbIBHOTO JEHCTBUA.

15. YnpouieHHble MAaTEMAaTUYECKHUE MOJIETN PEAKTOPOB.

IlepedyeHb BTOPBIX TEOPETUYECKUX BOIIPOCOB:

1. CrpykTypa aBTOMaTH3MpPOBAaHHOM CHCTeMbl ynpaBieHus. Knaccupukanums
aBTOMAaTHU3UPOBAHHBIX CUCTEM yrpaBiieHus. Bxomgnas undopmarus ACY XTII.

2. OcuoBuble kiaccel ACY XTII. OOBIKHOBEHHBIE aBTOMATHU3MPOBAHHBIE CHCTEMBI
yIpaBJIeHUs.

3. PazomknyThIe cxembl ACY. 3amkHyThie cxeMbl ACY. CTabuinu3upyromas 3aMKHyTast
ACY. 3aMmkHyTas cucrtema C MpOrpaMMHBIM perynupoBanueMm. Crensmas 3amkaytas ACY.
CaMoHacTpauBaroluecs: aBTOMaTU3UPOBAaHHBIE CUCTEMBI YIIPABIICHUS.



4. Cucrembl B3KCTpeMadbHOro yrpaiieHus. CHCTEMbl € CaMOHACTPAMBAIOIIUMUCS
KoppekTupyroummu koHTypamu. CamonactpauBatomuecss ACY ¢ aBTOMaTH4eCKUM MOUCKOM
ONTUMAJIBHBIX PEKUMOB paboThl. IrpoBble aBTOMATH3UPOBAHHBIC CUCTEMBI YIIPABICHHSL.

5. YCTONYMBOCTh U30TEPMUYECKUX peakTopoB. Peakuus tuna X — Y.
6. YCTOMYMBOCTh U30TEPMUYECKUX peaKkTOpoB. Peakuus tuna 2.X — Y.
7. YCcTOMYUBOCTh M30TEPMUYECKHUX peakTopoB. OOpaTtumas peakius tuna 2.X [1 Y.

8. YCTOMYMBOCTh M30TEPMUYECKUX peakTOpoB. Peakius tuna X + Y — M.
9. YcToM4nBOCTh HEU30TEPMUUECKUX PEAKTOPOB UJCATHHOTO CMEIICHHUS.
10. Peaktop mepuoandeckoro IeuWcTBUsA. PeakTopbl MOJynepuoauyecKoro IeMCTBHS.
PeakTop HenpepsIBHOrO IelcTBUS. Peakuys HyJI€BOro nopsiika.
11. YCTOHYNBOCTE XUMUKO-TEXHOIOTHUECKHUX CUCTEM B IIEJIOM.

12. OcHOBHBIE CTMOCOOBI MCCIIECIOBAHUS CTAIMOHAPHBIX COCTOSHHA PEaKTOpoB. Meton
[JIABHBIX M30KIMH. MeTOA TeIIOBBIX Juarpamm. budypkamnuonHas nuarpamma. Ywucio
CTallMOHAPHBIX COCTOSIHUN peakTopa.

13. OcHoBHBIC TOHATHS 00 YCTOWYMBOCTH JWHAMUYECKUX CHCTeM. KauecTBeHHBIE
METO/IbI hccieIoBaHus AudepeHnanbHbIX ypaBHeHUH. Da30Boe MPOCTPAHCTBO.

14. Tlepsbiii meton JlsmyHoBa (ycTOoHYMBOCTH B MajoMm). lloyokeHust paBHOBECHs
JUHAMHUYECKUX chCTeM. VI30KIMHBI U MHTErPAJIbHBIE KPUBBIE.

15. Tumbl ¥ yCTOMYMBOCTH TOJIOKECHHSI PAaBHOBECHS CHUCTEM BTOPOro mopsiaka (y3edn,
doxyc, cenyio, MEHTP).

Kputepuu onenvuBanus:

PesynbpTaTel 3aueTa C OIICHKOW OIPEACTSIOTCS OICHKAMHU «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIHHO», «HEYOBIETBOPUTEIHHO.

OHGHKa «OTJIMYHO» BBICTABJIACTCS, CCJIN JaHbI IPABUJILHBIC, PA3BCPHYTHIC OTBCTHI HAa BCC
BOITPOCHI B OMJIETE.

OHGHKa «XOpOoHI0» BBICTABJIACTCA, €CJIN CTYACHT BJIAACCT 3HAHUAMU JUCHUIIJIMHBI TOYTHU
B IIOJIHOM 00beMe POrpaMMBbI; IPU HABOISAIINX BOIPOCA J1a€T CAMOCTOSTEIbHBIE OTBETHI.

OHGHKa «YOOBJICTBOPHUTCIIBHO» BBICTABJIACTCA, C€CJIM CTYACHT BJIAACCT OCHOBHBIM
00beMOM 3HAHMM M0 JIUCUUIUIMHE; MPOSABISET 3aTPYAHEHHUS B CaMOCTOSTEIbHBIX OTBETax,
OTIEpUPYET HETOYHBIMH (HOPMYIHPOBKAMHU; B TMPOIECCE OTBETOB JOMYCKAIOTCS OIIUOKHA TIO
CYILIECTBY BOIIPOCOB.

OHGHKa «HCYOOBJICTBOPHUTCILHO» BBICTaBJIACTCA, €CJIIN CTYACHT HE OCBOUII
00s3aTeNIbHOT0 MUHUMYMa 3HaHUU MpeMeTa, He CIOCOOEH OTBETUTh Ha BOMPOCH OUJIeTa Jake
IMpU AOIMOJHUTCIBHBIX HABOAIIUX BOIIPOCAX 3K3aMCHATOPA.

4. OueHo4yHbIE MaTepHaJIbI IS NpoBepKH 0CTATOUYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIMH)

Tectuposanue nposepsier POOIIK-5.1, POOIIK-5.2, POOIIK-8.1, POOIIK-8.2

TECT NEPBBIN:
1. Yo sBasieTcss 00bEKTOM HCCIICIOBAHUS MTPU MAaTEMAaTHYECKOM MOJICIIUPOBAHUN?
A. KaKoi-TO KOHKPETHBIN MIPEJAMET WU SBJICHUE, CYIIECTBYIOIIEE B OKPYKAIOIEM HAC MUPE U
HE 3aBHUCsAlIee OT BIUSAHUS HA HETO YeloBeKa
b. onpenenénnas peanbHOCTh, HA KOTOPYIO HAIIPABJICHO UCCIIEAOBAHUE
B. ¢pusnueckas Mmozens (yBelnMueHHas WM yMEHbILIEHHAs ), TOMYCKaloIask UCCIIEJOBAHNE B
71a00paTOPHBIX YCIOBUSIX
I'. ypaBHEHUs, OT MPOCTEHIINX anreOpandecKrx J0 CIOKHBIX CHCTEM HEJTMHEWHBIX
Qg epeHIMaIbHbIX, HHTEIPAIbHBIX WM UHTETpo-auddepeHnanbHbIX ypaBHEHUH



2. Kakoii u3 HIKe MPUBEIEHHBIX MMOX0I0B HAanOOoJIee IpUeMIIeM 11 MaTEMaTHYECKOTO
moaenupoBanus XTC?

A. TeTepMUHUPOBAHHBIN MOIXO]]

b. meton "uepHoro smuka" (metoq bokca)

3. Kaxkoif u3 HIKe MPUBEICHHBIX MTOIX0/I0B SBJsIETCS HanboJee MI0A0TBOPHBIM IPH
MozaenupoBanur XTC?

A. pusnueckoe MOACITUPOBAHNE

b. MaremaTtnueckoe MOJIETMPOBAHHE

B. xoMmekcHbI moaxo[ (pu3ndeckoe U MaTeMaTHIECKOE MOJICIIMPOBAHUE)

4. Bribepute BEpHOE yTBEPKICHHE.

A. Ilpu ¢pu3rmvIecKoM MOIETUPOBAHUU MOJICITbHBIN O0BEKT MaJIO OTINYACTCS OT PEATbHOTO
o0BeKTa.

b. ®u3uko-maremarnyeckas MoJielb 00bEKTa TOJIKHA aJIeKBATHO OTPa)kaTh OCHOBHBIE CBOMCTBA
O6’beKTa M BKJIFOHYATh TIIATCJIBHO O6OCHOBaHHBIe AOMYHICHUSA

B. Ycnemnocts matematudeckoro MmojienupoBanust X TC onpeaensieTcs nporu3BOAUTEIbHOCThIO
ucnoaszyemsix OBM

5. BepHo 1u yTBep)kaeHuE?

Marematuueckoe moaenupoBanue XTC 0CHOBBIBA€TCS HA BHIMOJHEHUN BCEX YCIOBUM MOJHOTO
noo0ows.

BriGepute oquH OTBET:

A. Bepuo

b. Hesepno

6. CooTHecuTE MOHATUE U €T0 ONHUCAHUE.

Cumruiekce, KOMIUIEKC, KpUTEpUN TTo100us

A. 3TO cuMIUIeKC WK 0e3pa3MepHBIA KOMIUIEKC (MHOT/Ia €T0 Ha3bIBAIOT MHBAPHUAHT MOJ00MS),
YUCJICHHOC 3HAYCHHUEC KOTOPOT'O OAMHAKOBO JIs1 MOACIIM U HATYPHOT'O O6’beKTa

b. 3TO oTHOIIEHNE OTHOMMEHHBIX (OJTHOPOJHBIX BEJIHUYKH), KOTOPHIE MOTYT ObITh
reOMEeTPHUYECKUMU, (PU3MUECKUMHU WIH APYTUMH

B. aT0 6e3pa3mepHas BeIMUMHA, COCTAaBICHHASI U3 PA3HOPOIHBIX BEIMYMH C Pa3HOU
PaSMEPHOCTHIO, OMMUCBLIBAOINX MPOUCCC UIU CUCTCMY

7. CocTaBbTE BEpPHOE YTBEPIK/ICHHUE.

OCHOBHBIE | |, omuchiBaromye HCCIIEYEMBIN MTPOLECC, MOYKHO MOJTYYHUTh ABYMS
CIOCOGAMH — ¢ TOMOIIBIO METOJIA AHAIIH3A | | n yTeM
aHam3a | || | YPaBHEHUU.

|KpHTepHH HO,Z[O6I/I$I| Ipa3MepHOCTeﬁ| hn@@epeHuHaHLHblx| |I/IHTeraJIbHBIX| |BeJH/IqI/IH| |KOMHJI€KCBI

8. CooTHecuTe TUIPOIUHAMUYECKYIO MOJIETb U €€ OMKMCAaHUE.

TypOyneHTHBIC TEUCHHS, THIPOIUHAMUYECKHUI TIOIX0/T, TEYCHHS COKMMAEMOTO UACATBHOTO rasa.
A. IMeeT MeCTO HeperyJsipHOe, OeCTIOpsI0YHOE U3MEHEHUE CKOPOCTH U APYTUX MapaMETPOB
MOTOKA, KaK 10 BEJTMYMHE, TaK U TI0 HAMPABIICHUIO; TIPOBOJUTCS CTATUCTUIECKOE OCPEIHEHUE BO
BPEMEHH U 110 OTHOIIEHUIO K TPYTIIE YaCTHIL KUAKOCTH

b. mpuMeHuM 7151 OMMCaHUS TEYCHHS KalleIbHBIX KUIKOCTEH, a TAKKE Ta30B MPH MaJIbIX
CKOpOCTSIX OBMKeHus (p=const, p=0)

B. B paMKkax 1aHHOTO MOAX0/1a a3 CYUTAETCS HEBSI3KUM, HETETUIONPOBOIHBIM ¥ UMEIOIIUM
MOCTOSTHHBIC 3HAYEHUS YICIbHBIX TEIUIOEMKOCTEH



9. 3akOoHUYHUTE PEATIOKECHHE:

TpaekTopHbIN MOJXOA COCTOUT B TOM, UTO

A. He yYUTBHIBAETCA BIUSIHUE YACTUI] HA TAPAMETPhI Fa30BOTI0 MOTOKA

b. BBOOUTCS MOHATHE MHOTOCKOPOCTHOW MHOTOTEMIIEPATYPHOU CPEIIbI

B. B kax 1011 TOUKE Cpeibl UMEETCsl CTOJIBKO CKOPOCTEN U TEMIEpaTyp, U3 KaKOTro KOJIM4YecTBa
¢da3 cocTouT cpena

10. Kakoe ypaBHEHHE B MEXAHUKE CIUIOMIHBIX CPE ABIACTCS MOJTHON MOJAENBIO YETBEPTOTO
ypOBH:?
A. ypaBHeHUE Ditnepa
b. ypaBuenue HaBne-Crokca
B. ypaBnenue Ilpanatis
I'. ypaBHeHue Pelinomnbica
OTBeTHI K IEPBOMY TECTY:
1.

DNk W
oo W >

6. Cummekc — b

Kommnekc — B

Kpurepuii mogobus — A

7. xputepuu noao0us, pasMepHocTei, 1uddepeHnnanbHbIX
8. A — TypOyneHTHBIC TCUCHUS

b — rugpaBnuueckuii moaxon

B — Teuenus c:xrumaeMoro ujaeaibHOro rasa

9.A

10. b

TECT BTOPOU
1. Yro Ha3bIBaeTCsA KOHCTPYKUMOHHBIMU nTapaMeTpamu XTC?
A. Tociie1oBaTeIbHOE ONMMCAHKUE WIIH N300paKEeHNE XUMHKO-TEXHOJIOTHIECKUX TTPOIIECCOB U
COOTBETCTBYIOIIUX UM aImaparoB.
b. cOBOKYITHOCTB TapaMeTpOB BHYTPH JIEMEHTA, BIUSAIOIINX HE CKOPOCTh TEXHOJIOTHIECKOTO
Mpoliecca, BHIXOJI M Ka4€CTBO MPOIYKIIUH.
B. reomerpruueckue xapakTepruCTUKH 3JIEMEHTOB CUCTEMBI (00BhEM, TMaMETp, BHICOTA peaKkTopa
U T.J.)
2. CooTHECHUTE CXEMY TEXHOJIOTHYECKOTO MPOIlecca U ¢ OMMCcCaHue.
1. cocTout U3 anmaparoB, Yepe3 KOTOPbIE BCE pearupyroumue KOMIOHEHThI POXOST JIHIIIb
OJIMH pas3.
2. 3aKJIFOYAIOTCS B TOM, YTO OJIHA U3 pearupyronmx (a3 mpoxXoauT MOCIEAOBATEIBHO Pl
armapaToB M OCTaBIIAsCS €€ YaCTh BRIOPACHIBACTCsI, a BTOpas (a3a MUPKYJIUPYET uyepes
HEKOTOPbIE anapaThl CXEMBI.
3. mpeAycMaTpruBaeT MHOTOKPAaTHOE BO3BpAIlICHUE B OJIMH U TOT K€ armapaT BCcex
pearupyommux Macc Wik OJHON u3 (a3 B TeTEPOreHHOM IMPOIIECCE BIJIOTH /10 TOCTHIKEHUS
3a/IaHHOM CTETEHU MPEBPAIICHUS UCXOIHBIX BEILIECTB.
A. KoMOMHHpOBaHHBIE CXEMBI
b. Cxema c OTKpBITOI LIETIBIO
B. uknndeckas cxema
3. BeiOepuTe BepHOE yTBEpXKICHHE.
A. ®yukuuoHanbHas cxeMa XTC BKIIIOYAET 3JIEMEHTHI XMMUKO-TEXHOJIOTHYECKON CUCTEMBI B
BU/JIE OJIOKOB, UMEIOILITUX BXOJIbI U BEIXO/BI.



b. ®ynkunonansHas cxema X TC mocTpoeHa TakuM o0pazoM, 4To Kak bl aseMeHT XTC
IpeCTaBIsieT COOON COBOKYITHOCTh HECKOJIBKUX THUIIOB TEXHOJIOTHUECKUX OIEPATOPOB HITH
OTJIENBbHBIX TUIIOBBIX TEXHOJOTHYECKUX ONIEPATOPOB.

B. ®ynkuunonanshas cxema XTC gaer npeacraBieHue o GyHKIMOHUPOBAHUU CUCTEMBI B
LEJIOM.

4. CocraBbTe BEPHBIE YTBEP)KICHUS:
THUIOBBIE TEXHOTOTHYECKHE OTIEPATOPHI AEISATCA Ha | |1

BcriomorarenbHble. OCHOBHBIE OIIEpaTOphl

obecreunBaroT]| [ | | (YHKIIMOHUPOBAHUE

XTC. | | TeXHOIOTHYECKHE OMepPaTOPhl OKA3BIBAIOT BIUSIHHIE TONBKO

Ha | | | | 1 hasoBBIe COCTOSHMS CHCTEMBL

OCHOBHBI€| [lle1eBOe| [BCIIoMOraTenbHbIE | PHEpreTHYeCK e | [FeITOBbIe [THAPOIMHAMUYECKHE]
HOBHI:Iel

5. CooTHeCUTE THUII TEXHOIOTMYECKOMN CBSI3H U €r0 ONHUCAHUE.

1. xapakTepu3syercs TeM, OIIEPATOPbI XUMUYECKOTO NPEBPAILEHUS COCTUHEHBI
NI0CJIEI0BATENbHO (0aTapes peakTopoB), HO ChIPbE, IOCTYIUBIIIEE Ha MEepepadoTKy,
pazzensercs Ha J1Ba IIOTOKaA.

2. XapaKTepU3yeTCsl TEM, UTO BBIXOJAIIMMI U3 TaHHOTO 3JIEMEHTA TOTOK SABJISETCS BXOISAIINM
Ul TIociexyromero aneMenTa. [lpu 3ToM Bce TeXHOIOrMUECKUe MOTOKK MPeObIBAIOT B
3JIEMEHTE TOJIBKO OJIMH pa3 (TO eCTh HE BO3BPAIIAIOTCS B HETO).

3. 3aKJII0YaeTCs B TOM, UTO UMEETCsl OOpaTHBINA TEXHOJIOTMUYECKHUI MOTOK, KOTOPBIN CBSI3bIBAET
BBIXOJTHOHM TIOTOK KaKoro-auoo mocnemyomiero snemenTa X TC ¢ BX0J10M 0HOTO W3
MPEABIIYIINUX IEMEHTOB.

4. xapakTepusyercs TeM, YTO TOTOK PEAreHTOB Pa3JeiseTCsl Ha PsiJi MapajluIeIbHbIX IOTOKOB,
Ka)XJIbIid U3 KOTOPBIX MOCTYIIAET B COOTBETCTBYIOLIUNA PEAKTOP.

A. TlapannenpHast TEXHOJIOTUYECKAs CBSI3b

b. O6parHas TexHOJIOTHYECKAs CBS3h

B. [locnenoBarenbHas TEXHOJIOTHYECKAs CBS3b

I'. [TocnenoBaTenbHO-00BOHAS TEXHOJIOTUYECKAS CBSI3b

6. Kakne TpeboBanMs IPEIBABISIOTCS K peakTopam? (J1Ba MPaBHIIBHBIX OTBETOB)

A. IlocTostHHast HaYaJIbHAsI KOHIEHTPAIUS UCXOJIHOTO CHIPbSL.

b. YcroitunBoCcTh paboTHI.

B. nTencuBHOCTH paboThI

I'. HectanmoHapHsbIil pexxuM paboThI.

7. [aiite onpeneneHne peakropa uAeaabHOrO0 BEITECHEHHUS.

A. 3TO peakTop, B 00beMe KOTOPOro MapaMeTphl BCEX YACTHUL] OJJHOPOIHBL. DTO MOXKET
JIOCTUTATHCSI KaK OBICTPHIM TMepEeMEIIMBAaHIEM 3a cueT MU y3un niv KOHBEKINH, TaK U
NPUHYIUTEIbHBIM [IEPEMEIIMBaHUEM PEareHTOB BHYTPU peakTopa (HarpuMmep, pu IOMOIIH
MEIIIAJIKH ).

b. 3T0 peakTop, B KOTOPOM MOJaraeTcs, YTo KakKJIbplii 00beM NOTOKA ABUKETCS B 3aJaHHOM
HaTpaBlIeHUU 0€3 MPOJIOJILHOTO TIEPEMEIIMBAHIS C COCETHUMU 00BEMAMH U MTOJIHOCTHIO
BBITECHSET HAXOIAIMECS BIEPEIN AIEMEHTBI TIOTOKA; ITPU 3TOM ITPOUCXOAUT MOJTHOE
nepeMenInBaHue B MOMIEPEYHOM HAIIPaBJICHUU (TIEPIICHIUKYISIPHOM OCH ITOTOKA).

B. aT0 peakTop, paboTa KOTOPOro Xxapakrepusyercs pa30HeHreM MOTOKa Ha Pl
MOCJIEIOBATEIbHO COCIMHEHHBIX SIUYEEK.

8. UTo Takoe TenaonpoBOHOCTh?

A. 3TO 3NEKTPOMArHUTHOE U3JIyYEHUE, UCITyCKAeMOE BEIIECTBOM M BO3HUKAIOLIEE 32 CUET
SHEPI'HH TEIUIOBOTO ABMKEHUS aTOMOB M MOJIEKYJI M3y4YaroIlero Tea.

B. 3TO mepeHoc TemnoTH 3a CUeT MaKpOIepeMEeNInBaHusl, CO3/1aBaéMOT0 B 00bEMe ra3a WiH
JKUJKOCTHU MO/ BO3ACHCTBUEM BHEIIHUX CHUII.

B. 3T0 mepeHoc BHyTpeHHe SHeprun B GOpME TEIIIOThI, KOTOPBIH OCYIIECTBIISIETCS B
IpoIriecce rnepeaayn SHEPTuu OT YacTHIl (MOJIEKYJI, aTOMOB, HOHOB, 3JIEKTPOHOB), 00JIaIal0IINX



OoJbIIeH SHEpTHel, YaCTULIaM C MEHbILICH SHEPTHel B YCIOBUAX UX XaOTHUECKOTO JBMKEHUS,
COIIPOBOKAAIOIIETOCS B3aUMHBIMUA CTOJKHOBEHUSIMHU.

9. BepHo 11 yTBEpKIeHUE?

[TpocTas XuMHYecKasi peakiys NPOTEKacT B OAHOM HAlpPaBICHUU U B OJMH JTaIl.

Bribepure oquH OTBET:

A. BepHo

b. Hesepno

10. CocTaBbTE BEpHOE YTBEPKACHUE:

K | loTHOCSITCS | |peaKLII/II/I (OTHOBPEMEHHO

IPOTEKAIOIIME B IBYX MPOTUBOIOJIOKHBIX HAIIPABJICHHUSAX ).
|C.HO)KHI>IM | |06paTHMHe | |HpOCTBIM| heHHOBHe|

OTBETHI KO BTOPOMY TECTY:

1. B

2. 1B, 2A, 3B

3.B

4. OcHOBHBbIE, LIEJIEBOE, BCIIOMOTaTEIbHbIE, YHEPTETUUECKHIE
5. 2B, 35, 1T, 4A

6. b,B

7. b

8. B

9. A

10. Crio>xHBIM, 0OpaTUMBIC

Kpurepun orieHMBaHUS: TECT CUMTACTCS MPONIECHHBIM, €CIH OOYYarOIIUICS OTBETHII
MpaBUJIBHO KaK MUHUMYM Ha IIOJIOBHHY BOIIPOCOB.
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ApxunoB Brnamumup AdanaceeBud, n.¢.-M.H., npodeccop, DPUBHKO-TEXHUUYECKHUMA
dakynpTeT TOMCKOTO TOCyIapCTBEHHOTO yHHBEpPCHUTETa, THpodeccop Kadenpsl MpUKIaTHON
ra30BOM TUHAMUKHU U TOPEHUS

VYcannna Anna CepreeBHa, K.(.-M.H., 101eHT, Du3NKO-TeXHUYECKUU (HaKyJIbTET
ToMCKOro rocy1apCTBEHHOTO YHUBEPCUTETA, JTOLEHT Kadeapbl IMHAMHUKH MOJIeTa
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