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NCCIEAOBAHUE BJIMAHUA 3AT'PY3KHN HA CKOPOCTD
HHJIASMOXUMHUYECKOI'O TPABJIEHMA Si U SiO,

1.1. O6mume yka3aHusi 10 BHINOJHEHUIO NPAKTHYCKOI padoThI

eab padoTsl

N3yyenne METOI0OB TEXHOJIOTHYECKON ONMTUMHU3AIMK IMPOIiecca MIa3MOXUMU-
yeckoro TpasieHus Siu SiO,.

[lepen BBITOMHEHUEM MPAKTHYECKOH pabOTHI CIyIIaTeNb MOJKEH BBITOJTHHUTH
3aJjaHue I CaMOCTOSITEIbHON PabOThl B COOTBETCTBHH C TAHHBIMH METOAMYCCKUMU
yYKa3aHUSMHU.

1.2 3apanue 1J1 CaMOCTOATEIbHON PA0OTHI

3apanue. Vcxons U3 TOro, 4To B CTAllMOHAPHBIX YCIOBUSAX MPHU OJHOPOJIHOM
pacrnpeeneHnd KOHUEHTPAU XUMUYECKH aKTUBHBIX YyacThll (XAY) mia3mel Nxay U
CKOPOCTH T'a30BOT0 MOTOKA V. YCTaHABIMBAETCS PABHOBECHUE MEK]y CKOPOCTSIMU Te-
nepaumy XAU B equHAIe 06beMa [Ia3MEHHON 30HBI peaktopa G, M °-C *, U THOCIH
XAY B enuHuile 00beMa IJIa3MEHHON 30HBI, BBI3BAHHOW MPOIECCaMU TOMOTEHHOM
pexoMmOuHanuu (R;) u B3aumoneiictBuss XAY ¢ co cTeHKamMu peakropa U padodyum
matepuanoM (Ry,), T. e. G=R+Ry,, momyunTte ypaBHEHUE, CBS3bIBAIOILEE CKOPOCTH
TpaBJIEHUS MaTepHuana Vy, cM/c, co ckopocThio renepauuu XAY. Paccmorpure ciry-
Yyaii OJJHOBPEMEHHOTO TPaBJICHHs N IJIACTHH, COAEPIKAIIUX OTKpPbIThie obmactu SiO,
u Si, a TaK)Ke CTCHOK IMIMHIPUYECKON KBapIIeBOM KaMephl peakropa. [Ipumure, uro
CKOPOCTh TPaBJICHUSI MaTepHalia | mpsiMO MPOMOPIMOHAIbHA KOHIIeHTpaun XAU, T.
e. Vi=Kinxay (rae Kj — ko3¢ duiieHT nponopiuuoHaibHOCTH, UMEIOITUN CMBICI KOH-
CTaHTBI CKOPOCTH pEaKlUu TpaBlicHHs: marepuaia XAUY) kotopas B CBOIO OYepenb
OINpEENSIETCS] CKOPOCThIO TOMOT€HHOM pexoMOuHamu R, u 3p(heKkTUBHBIM Bpeme-
HeM ku3HU T XAU B 00beMe T1a3Mbl: R, =Nxy/T, ¥ 94TO OTHOIICHHE CKOPOCTEH TpaB-
JICHUSI MaTePHAJIOB | M | €CTh CEIEKTUBHOCTh TpaByieHus: Marepuaif | oTHOCHTEIBHO
j: S:Vi/Vj:Ki/Kj.

Onpenenure cUCTEMY KOOpPJMHAT, B KOTOPOM 3Ta 3aBUCHUMOCTb OYIET MUMETh
JUHEWHBIA XapaKTep, YTO MO3BOJMIO Obl OMPENCIUTh IKCIEPUMEHTAIBLHO 3HAUYCHUS
dbenomenonornueckoro napamerpa G u mpousBeneHus tK;. 3anummre pacyeTHBIC
COOTHOILICHHSI.

OTBeTbTE Ha KOHTPOJBHBIE BOMPOCHI, MPUBE/ICHHBIE B KOHIIE OMHCaHUs pabo-
THI.



Ilnan oTuera mo padore:

1. CTpykTypHasi cxema peakTopa IIa3MOXHMHUYECKOTO TPABJICHHS KPEMHHE-
BBIX TUTACTHH C TPYIIIIOBOM 3arpy3Koii;

2. Omnwmcanue mporecca BBIMOTHEHUS TPABJICHUS U METOAUKU ONPEICICHUS
3HaYeHUH PeHoMeHomorndeckoro mapamerpa G u npousseaeHus tK;.

3. OTBeTHl Ha KOHTPOJIbHBIE BOIPOCHI.

Hctounuk 1
SByeHue 3arpy304Horo 3gp¢exra

[Tpu rpynmoBoit 00paboTKe MIACTHH B YCTAHOBKAX ¢ 00beMHOI 00padOTKOM, B
KOTOPBIX KBapLIEBbI€ CTEHKU PEAKTOpa TAKXKE MOJBEPraroTCs TPABJICHHUIO, CKOPOCTb
M1a3MOXMMHUYECKOTO TPABJICHUSI HA OTAEJIBHON IJIACTUHE YMEHbIIAETCS MPU yBEIU-
YEHUU YuCcia OHOBPEMEHHO 00pa0aThIBAEMBbIX IUIACTUH. DTO SIBJICHUE, TOIYUUBIICE
Ha3BaHUE 2¢hghexma 3a2py3Ku, OCIOKHIET BEIOOP BpeMeHH 00pabOoTKH Mpu HEOOXO-
JMMOCTU U3MEHSATh KOJIMYECTBO 3arpy>KaeMbIX IIJIACTUH WIH IIPU U3MEHEHUH TUIOIIA-
11 00pabaTbIBa€MOil MOBEPXHOCTH B XO/I€ MPOIIECCa TPABJICHUS.

CBsI3p CKOpPOCTH TpaBJIEHUS C IUIOMIAJbI0 00pabaThIBA€MON MOBEPXHOCTHU
MO>XHO YCTAHOBUTH AHAJIMTUYECKHU, HUCMOIb3YS Takue (PEHOMEHOJIOTMYECKUE Mapa-
MeTpBI, Kak G —CKOpPOCTh TeHEepallui XUMUYECKH aKTUBHBIX YacThil (XAY) B B eau-
HHILIE 00beMa IIa3MEHHOH 30HbI, T — BpeMs xku3HU XAY B mnasme, K, — KoHCTaHTa
CKOPOCTH PEAKLX TPABJIECHUS.

B Hu3koTemmnepaTypHOU razopa3psaaHou miua3zme KoHueHtpauus XAY omnpene-
JSI€TCS HE TEPMOJMHAMHYECKHM PaBHOBECHEM, a CTAlMOHAPHBIM COCTOSIHUEM, BO3-
HUKAIOIIUM BCJIEACTBUE KOHKYPEHIIMH PA3JIMYHBIX MPOLECCOB 00pa3oBaHusl (reHepa-
uun) u rudenu (pexomounnamn) XAY. Ilpu ckopocTax renepaiuu 1 peKoMOUHaUU
XAU B enuaMIe 00BEMa MIIA3MEHHOW 30HBI COOTBETCTBEHHO G M R B 00mIem cirydae
n3MeHeHne KoHeHTpauun XAY Nyay B 2JIeMeHTE 00beMa peakTopa

Onyyy /Ot =—div Iy, +G—R, (1)

rae Jxay — mnonHbll notok XAY, cocrosmmii u3 auddysmonHoro J,=—
Dxaugradnyay u razoBoro J.=VNxay; Dxay — ko3 durment qudpdysun XAY; v, —
CKOpocTh razoBoro motoka. I[log R mompaszymeBaercs ckopocth rubenn XAUY, BbI-
3BaHHAs MPOIIECCaMH TOMOTCHHON peKoMOMHaIuM B 00beMe 1u1a3Mbl (R;) 1 B3aumo-
nericteueM XAU ¢ matepuanom (R ) (TpaBieHue).

B oOmem ciydae Nxay, G, R, V; sBasitoTcst GyHKUMSAMU BpEMEHHU M KOOPJIUHAT.
OnHaKo, €CJIH PAacCMaTPUBAIOTCS CTAIMOHAPHBIEC YCIOBHS (ONxAy/0t=0) U eCliu Ny U
V, HE 3aBHCST OT KoOpauHaT [VNyay=0, div(V,Nxsy)=0], ypaBHEHHE HEIPEPHIBHOCTH
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(1) mpuobpeTaeT BuA
G=R:+Ry,. (2)
CKOpOCTh TOMOT€HHOW PEKOMOMHAITUN
R=NxaulT, (3)

rae T — ahdexrtuBrOE Bpems xu3Hu XAY B o0beme maa3Mpl. CKOPOCTh TpaB-
JIEHUs] MaTepuana Vy, CM/C, CBS3aHa CO CKOPOCTBIO XUMHYecKoi peakuun XAY Ha
3 -1
€ro NOBEPXHOCTH Ry, CM ~-C *, ypaBHEHHEM

Rx.p = (%pNA %jévrp’ (4)

rae Y — ko3¢ duuueHt tpaBieHus matepraia XAY, noka3pIBaromni, CKOJIbKO
XAY tpebyercs Uil yaaleHus OJHOrO aToMa MaTepuana; p U M — COOTBETCTBEHHO
IJIOTHOCTh M MOJIEKYJISIPHBIM (aTOMHBIN) Bec Marepuana; Ny — uucino ABoraapo; A
— o0mras 1Ioaab MOBEPXHOCTH 00padaTkiBaeMoro Marepuana; V — o0beM Iia3-
MBI.

OnHOM M3 OCHOBHBIX omnepauui ¢oTtonuTrorpaduu SBISETCS TPABJICHUE CIIOS
SiO, Ha Si, T. . B MOMEHT OKOHYaHHsI IIPOIecca TPABJICHUS BEPOSITHO OJHOBPEMEH-
HOe TpaByieHHe Kak Si, Tak u Si0,. Kpome Toro, B ycTaHoBKax ¢ 00beMHON 00padoT-
KOH, IIIIIMHAPUIECKUE PEAKTOPBI KOTOPHIX BHITIOJHEHBI U3 KBapIia, HapsLy C MpoIiec-
COM TpaBJieHUs1 00pabaThIBAEMBIX TIACTHUH MPOUCXOIUT TPABICHHE CTEHOK PEeaKTOpa.
OneHuM BIHMSTHUE TPaBJICHUS CTEHOK KaMepbl Ha CKOPOCTh IUIA3MOXHMUYECKOTO
npolecca B yCTAHOBKaX C KBapLEBbIM PEAKTOPOM.

B camom o6miem Bugne peakiuu tpasieHust Si u SiO, B masme Gropcoaepxa-
IIMX Ta30B MOTYT OBIThH 3aIKMCAHbBI CIEAYIOIUM 00pa30oM:

Si+4F —SiF,;
Si0,+4F —SiF,+20,,

T. €. Ko urment Y=4,
B cnyyae olHOBPEMEHHOTO TPaBJICHUS IUIACTHH, COJIEPKALIMX OTKPBITHIE 00-
nactu Si0,, Si, a TakKe CTEHOK LWJIMHIPUYECKON KBApIIEBON KaMephbl
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Rx..p
rie a=pNa/Y (1 ynpoIIeHns BRIpaKESHUS U PACUETOB CUUTAEM PsixPsin2=2,32
r/em’); p= =1+21/D; y=(d/D)*; d u D — amamerpsl 0OpabGaThIBACMBIX ILUIACTHH H
KBapIeBOM KaMepbl JUIMHOW | COOTBETCTBEHHO; O — J0JIsI TIOBEPXHOCTH KaMEphl,
noJiBepraeMasi MHTEHCUBHOMY TPAaBIIEHUIO; O U 0, — JOJIA OTKPBITON MOBEPXHOCTU
SiO, 1 Si COOTBETCTBCHHO Ha 0OpabaThIBAEMOM IUIACTHHE; N — YKCIO 00padaThl-
BaeMbIX TutacTvH. [lepBbIii wieH ypaBHeHus (5) xapakrepu3yeT TpaBJiCHHE KBaplie-
BBIX CTCHOK IWJIMHIPUYICCKON KaMepbl, BTOpoil — obuacteii ¢ SiO, Ha MOBEPXHOCTH
00pabaTbIBaeMbIX IACTHUH, TPETUM — 00sacTel ¢ Si Ha MOBEPXHOCTHU IJIACTHH.
CxopocTh TpaBieHUs MPSAMO MPONOPLUHOHAIBHA KOHIEHTpanuu XAUY, T. e.

Vsi = Kgifixaus Vsio, = Ko, Pxaus (6)

rae Ki — ko3 duiimeHT npornopiuruoHaaIbHOCTH, UMEIOIINN CMBICT KOHCTAHTHI
CKOpPOCTH peakiuu TpaieHus Si unu Si0, paaukanamu F . B miazmMoxuMuueckux
cucreMax ckopoctu TpaBiieHus Si U Si0; 3HaunTeNbHO oTIHYaoTca. O003HAYMM
S:VSi /VSiO2 :KS'/KSiOZ' (7)

3HAYCHHUE CEJICKTUBHOCTH S OMPEACISIIOT SKCIIEPUMEHTAIBHO JIJIT KOHKPETHBIX
YCIIOBHI TIPOBEICHUS TIA3MOXUMHUYECKOTO Ipoliecca (CM. PUCYHOK).

0 10 20 30 40 50 60 70 80[O,], %

Puc. 1. 3aBUCHUMOCTb CEJIEKTUBHOCTHU TpaBieHUs: Si OTHOcUTENbHO S10; 0T co-
nepkanus kucimoponaa B cmecu CF4+0;

YuutsiBas cootHorienus (2), (3), (5), (7), umeem:

Vg = G'[:KS| . (8)
14 20K 30 N atKgy| & N P 0
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GTKSiOZ

Vsio, = - (9)
’ L 201Kg0 BS . atKgo ¥ §; .\ S5,
Mgo | | Mgo. Mg
HNHcTpyMeHT IpoBepKuU:
Ne Kpurepuii onieHKH Onenka
1 |IIpeacraBieHa CTPYKTypHasi CXeMa peakTopa IIa3MOXHUMUYECKOTO 0/1
TpaBJICHHUs KPEMHUEBBIX IIACTHH C TPYNTIOBOH 3arpy3Koi
2 |Onucan nporiecc BHIOJHEHUS TPABICHHUS 0/1
3 |[lonydeHo ypaBHEHHE, CBA3BIBAIOIIEE CKOPOCTh TPABICHUS KPEMHHUS U 0/1

gucio o0padaThIBa€MbIX IUIACTHH (3arpy3Ky) B BUJE JIMHEWHOMN 3aBHCH-
MOCTH

4 |OnrcaHa METOIMKH ONpeieieHus 3HaYeHnH penomeHonornueckoro na- | 0/1
pametrpa G u npoussenenus tK;
5 |EcTh 0TBETHI Ha KOHTPOJIBHBIE BOMIPOCHI 0/1

Ykazanus AJd nmoacyera 0aJI0B WIM NPEKpalleHus Nnpoueaypbl OLeHU-
BaHMS:

[Ipouenypa olieHHBaHUS MPOBOJUTCS MO O KPUTEPHUSIM, €CIIM YCIOBUE KpUTE-
pusl OLICHKH BBINOJHEHO cTaBuTcs | Oamn, ecnu Hetr — 0. [Ipouenypa oneHuBaHus
IIPEKpAaIIAEeTCs IPYU HEBBITTOJIHEHUH JII0O00T0 U3 KPUTEPHUEB.

YcaoBus ceprupuranum (MoJ0KUTEJIbHOT0 3aKIOYCHNS):

CyMmMapHbIiil 0an B pe3yJibTaTre MPOBEPKU — O.

1.2. 3aganune U MeTOAMYECKHE YKA3aHUS 10 BHINOJHEHHIO

3aganme. OOpaboTKa HKCIEPUMEHTATBHBIX JTAHHBIX MO IJIA3MOXUMUYECKOMY
TPaABJICHUIO KPEMHUS [IPU PA3JIMYHOM 3arpy3Ke peakTopa.

O3HaKOMBTECH C IKCIIEPUMEHTAIBHBIMU JAHHBIMU, SABJISIOMIUMUCS UCXOAHBIMU
JUISL UCCJENOBAaHMs 3arpy304Horo s¢@exra mpu TpaBICHHM NapTUH KPEMHUEBBIX
miactud (Mcrounuk 2). O3HaKOMBTECH € TIIAHOM OTYETa 1Mo padoTe.

ITocTpoiiTe 3aBUCUMOCTH CyMMapHOW IOTEPH BECa HA BCEX IUIACTHHAX [gj OT
YuCcJia OJHOBPEMEHHO oO0pabaTbiBaeMbIX IUIACTHH B ycTaHoBKax «[lmazma-600y,
«ITna3zma-600T» (kaccera 6e3 cruHOK) U «Ilmazma-600T» (kaccera cO CIMHKAaMHU),
XapaKTepU3yIUX CKOPOCTh PEaKIMU B3aUMOJICUCTBUS AKTHUBHBIX PaJUKAJIOB C
kpemHueM. Crenaite BbIBOJ O JUMUTHPYIOIIEH CTaJNM Mpoliecca TPABICHUS.

Ha ocHoBaHuu M3MepeHuil CKOPOCTH yJajJeHusi KpeMHHUS I'sj, MI/MUH, MIPU pa3-
JUYHbIX 3arpy3kax (oT 1 mo 16 mmactun) nmoctpoiite rpaduk 3aBUCUMOCTH BEJIUYU-
HBI, 00paTHO#M CKOpoCTH TpamieHus, 1/Vsi, C/CM, OT KOJIHMYECTBA OJHOBPEMEHHO
oOpabaTbiBaeMbIX MJIacTUH B ycTaHoBKax «Ilma3zma-600», «Ilmazma-600T» (kacceTa
6e3 ciuHok) u «[1mazma-600T» (kacceTa co CIMHKaMM).

[To u3MepeHHsIM CKOPOCTH TpaBJEHUS NPHU Pa3HbIX MO BEIMYMHE 3arpy3Kax
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IIPOBEPUTH BBIIOJIHEHUE MOJYYEHHOI'O COOTHOLIEHUSI MEXKIY CKOPOCTBHIO TPABJIECHUS
U KOJIMYECTBOM 00palaThIBA€MbIX IUIACTUH, U3 TOJYYEHHBIX HKCIIEPUMEHTAIbHBIX
JAHHBIX OTMPEACTUTh 00beMHYI0 CKOpocTh TeHepanuu XAY G u npoussenenue tKs;.
Jns pacuera uCHoONb30BaTh KOHCTPYKTHMBHBIE JaHHbIE ycTaHOBOK «llmazma-600T»
(D=19 cm, 1=36,5 cm, 6=0,65) wm «[lnazma-600» (D=11 cm, 1=28 cm, 6=0,7).
[TockonbKy B IMIa3MOXMMHUYECKHX KBapLEBBIX pPEAKTOpax HauOoJiee WHTEHCHBHO
TpaBsTCS 007aCTH, HAXOSAIINECS B HETIOCPEICTBEHHOM OJIM30CTH OT 3JIEKTPOJIOB, Be-
anurHa O B ycTaHoBke «Ilmazma-600T» orieHeHa kak OTHOIIEHUE TUIOIIAU JIEKTPO-
JIOB K TOJIHOW MOBEPXHOCTU CTEHOK, a B ycTaHOBKe «Ilmazma-600» — kak oTHoOIIE-
HUE MMOBEPXHOCTU KaMEPhI, OXBATHIBAEMON UHAYKTOPOM, K IOBEPXHOCTH €€ CTEHOK.

Ilnan oTuera mo padore:

1. I'padukn 3KcrIepuMEHTAIBHBIX 3aBUCUMOCTEN CKOPOCTH YJATIECHUSI KPEMHHUS
I'si, MT/MUH, OT pa3MEILeHUs U Yucia 00pabaThIBAEMbIX IIACTHH;

2. I'paduku sKCIEpUMEHTAIBHBIX 3aBUCUMOCTEN CKOPOCTH TPABIEHUS KpPEM-
HUS Vgj, CM/C, OT pa3MelleHusl U yucia o0padaTbiBaeMbIX IUIACTUH B MpeoOpa3oBaH-
HOMI cucTeMe KOOpAUHAT, IPUBOSAIICH K JIMHEMHOMY XapaKTepy 3TOM 3aBUCUMOCTH;

3. OueHkH Benn4uH 00beMHOM ckopocTu reHepauuu XAY G u npousBeneHus
’EKsi.

4. CnenaThb BBIBOJIBI IO paboTe.

HcTounnk 2

Pe3ynbTaThl 3KCIIEPUMEHTAJBHOIO UCCJIEI0BAHUSA SIBJICHHUS 3arPy304HOIO
3¢ dexra

B tabnuiie npenctaBieHbl CKOPOCTU YAAJICHUS KPEMHHUSI CO Bcex oOpadaThi-
Ba€MbIX HEMACKHUPOBAaHHBIX MmiacTuH (mauamerp 40 mm) rs;, mr/mun, B cmecu 90 %
CF4+10 % O, mpu momuocTH pazpsaa 300 Bt, nasmenun 80 Ila, remmneparype 120
°C B ycranoBkax «Ilma3zma-600» (1), «Ilmazma-600T» (2, kaccera 0e3 CHMHOK) H
«IInazma-600T» (3, kaccera co CIUHKAMH).

Tabnuma
CKOpOCTh ynaneHusi KpeMHHUs I'sj, MI[/MUH, B 3aBUCUMOCTH OT pa3MEIICHUS U YHCIa
00pabaThIBaeMbIX IJIACTUH

Pa3smenienue Uucno o6pabaThiBaeMbIX IIACTUH
1 2 3 4 6 8 10 12 16
1 661808894 | 103 | 109 | 11,2 | 115 | 119
2 89 (94| — | 12 | 12,6 | 13,0 | 135 | 14,2 | 146
3 29 (42| — |60 7,0 7,9 8,5 9,1 10,0




CkopocTh TpaBiIeHHs OIpenessiach M0 M3MEHEHUIO Beca Kak cpefHee apud-
METUYECKOE CKOPOCTH TPABJICHUS HA KaXJIOW IUIACTMHE C TOYHOCTHIO MU3MEPEHHUS JI0
JECATHIX JoJied MuyuMrpamma. Bpems TpasieHus nopsaka 10 MuH, 4ToObl U3MEHE-
HUE Beca COCTaBWJIO JIECATKU MUJUTUTpaMMoB. [Ipu stoM st yctanoBku «Ilna3ma-
600T» ko> (PHUIMEHT CEICKTUBHOCTH TPaBlIeHUSA S~25 (CM. PUCYHOK), a JJs ycTa-
HoBKH «[Imazma-600» — 15. B ycranoBke «Ilnazma-600T» mmactunsl oOpadaTbiBa-
JHUCHh KaK B OTKPBITOM aJTIOMUHUEBOM KacceTe, KOorJa TPaBJICHUIO MOJIBEPraroTcs ooe
CTOPOHBI TUIACTHHEI (0,=2), TaK U B KacCEeTe C BEPTUKAIBHBIMH CITUHKAMH, 3aIllH-

IIAFOIIMMU 00OpPaTHYIO CTOPOHY TUTACTHHBI OT TpaBicHHs (5,=1).

HNHcTpyMeHT NpoBepKu:

Ne Kpurepuii oieHKH Ounenka
1 IlocTpoeHbl rpadMKH 3KCIEPUMEHTAIBHBIX 32aBUCUMOCTEN CKOPOCTH 0/1
yAQJIEHUs] KPEMHHUS ['sj, MI/MUH, OT pa3MEILEHUs U Yiciia 0OpabaThiBae-
MBIX IJIACTUH

2 |[locTpoensl rpaduKy HKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN CKOPOCTH 0/1
TPaBJICHUSI KPEMHHUS Vsj, CM/C, OT pa3MeIlleHus U yncia oopadbaTpiBae-
MBIX IJIACTUH B peoOpa30BaHHON CUCTEME KOOPAUHAT, PUBOIAIIECH K
JMHEHHOMY XapakTepy 3TOW 3aBUCHMOCTH

3 |OueHeHsl BeNUYUHBI 00beMHO# ckopocTu rereparun XAY G u npous- 0/1
BeneHus tKg;
4 |Cnenanbl BEIBOJBI IO paboTe 0/1

Ykazanus AJs nojacyera 0a/UI0B WIM NMPeKPALleHUs1 NMPoueAypbl OLEeHHU-
BaHMS:

[Tponienypa olieHUBaHUSI MPOBOAUTCA MO 4 KPUTEPHUSIM, €CIU YCIOBUE KPUTE-
pUsl OLICHKU BBIMOJIHEHO cTaButcs 1 Oamn, eciu HeTr — 0. [Ipouenypa orneHuBaHus
MIpEeKpaIaeTcsi NPy HEBBITIOJIHEHUH JIF0O00TO U3 KPUTEPHUEB.

YcnoBus ceprudpukanum (MOJOKUTEILHOTO 3aKJIIYEHHA):

CyMmMapHbIil 6an B pe3ysibTare MpoBepKu — 4.
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METOAMYECKHNE YKA3AHUA
K BBITIOJTHEHUIO MPAKTUYECKUX paboT 1o aucuuriuHe «Pa3paboTka u mnpo-
U3BOJICTBO MHTETPAIBHBIX MUKPOCXEM MaMSITH» JIJIS CTYJICHTOB HaIpaBJie-
Hud 11.03.03 «KoHCTpyHnpoBaHUEe U TEXHOJIOTUS AJIEKTPOHHBIX CPENICTBY
(mpoduns «IIpoekTupoBaHUE U TEXHOIOTHUS PAAUOIIEKTPOHHBIX CPEACTBY)
BceX (popm oOyueHus

CocraButenu:
I-p. TexH. HayK A.B. bamkupos,
KaHJI. TeXH. HayK A.A. [Iuporos,

Komnerotepnsiii Habop A.B. bamkupon

[Hoanucano kK U30aHUIO
Yy.-u3n. 1.

OI'BOY BO «BopoHeXCKHII rOCy1apCTBEHHBIN TEXHUYECKHI YHUBEPCH-
TET»
394026 Boponex, MoCKOBCKHI TPOCTIEKT, 14
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