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Pabouas mporpamma cocrasiena Ha ocHoBaHr OI'OC BO u yyeOHOro 1iaHa HarnpaBiIeHUsS
noaroToBku 13.06.01 «DaekTpo- U TEIUIOTEXHUKA
(KOO U HAUMEHOBAHUE HANPABILEHUs NOO20MO8KU, cneyuanrvhocmu ¢ coomeemcemeuu ¢ PIOC BIIO! @I'OC BO)

PenensupoBanue paboueil NnporpaMMsbl 1M CHHMILIMHbBI:

v | OrcyrcrByeT

V| YueOnas (pabouas) mporpamMma oa00peHa Ha 3acedaHuu Kadeapbl «IHEpreTUYecKre Ma-

IIUHBI ¥ CHCTEMBI YIIPABJICHH (TPOTOKOJ 3acenanus Ne OT «__ » 20 7).
Penienzent
(OonoicHOCmb, YueHoe 36anue, cnmeneHy) (noonucs) (U.0. Damunus)
« _» 20 1.
Cpok peiicTBus pado4eil NporpaMMsbl AUCHMIIMHBI 10 «__ » 20 1.

Nudopmanus 06 akryanu3anuu padoyeil NporpaMMsl 1M CHHUIIJIMHBI:

[TpoTtokomn 3acenanus kKagenpsl No  OoT «_ » 20 1.

[Tporokon 3acenanus kabeapsl No  oT «_ » 20 1.

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.
COI'JTACOBAHO

3aBenyromuii kapeapor «IHEPreTUYECKUE MAIIMHBI K CUCTEMBI YITPABICHUS

(svinyckaiowel HanpasieHue (CneyuarbHOCms))

« _» 20 1. JI.A. TlaBoB
(noonucs) (U.0. Damunus)
YTBEPXJIAIO
3aBenyromuii kaheapoi «OHEPreTUYECKNe MAITMHBI U CUCTEMbl YIIPABICHU S
(pazpabomasweti PI1]])
« _» 20 1. JI.A. T1aBoB

(noonucs) (U.0. Damunus)



AHHOTANIUA
AMCIHUTIAHBI (Y4e€0HOT0 Kypca)
b1.B./1B.01.02 Oco0eHHOCTH CrOpaHKsi B MOPIIHEBBIX IBUTATEISIX U YCTAHOB-
Kax

(MHIIEKC 1 HAaMMEHOBaHUE AUCLHUILIMHBI (Y4eOHOTO Kypca))

1. Heap u 3aga4u M3y4YeHUs1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Ilens — dbopMupoBaHrE U Pa3BUTHE y aCMHUPAHTOB HEOOXOIUMBIX KOMITETEH-
AN TS MOJATOTOBKY K HAYYHO-MCCIIEA0BATENBCKON U MPENOAABATEIBCKON AEATENb-
HOCTH B 00JIaCTH MOPIIHEBBIX TEIJIOBBIX JABUTATENEH U YCTAHOBKAX.

3amaun:

1. 3ydyeHne OCHOBHBIX METOJOB TECOPETUUECKUX M HAYUYHBIX HCCIICIOBAHUM,
IPUMEHSEMBIX B 00J1aCTH MPOPECCUOHAIBHON JeATENBHOCTH;

2. N3yuyenue ocoOeHHOCTEW pacHpOCTPAHEHUS IJIAMEHU NIPU U3MEHEHUU B Te-
YEHUE HECKOJIbKUX MUJUTMCEKYHJ TeMIlepaTyphl, AaBieHUs, 00bEMa U TypOyJIE€HTHO-
CTH B KaMepe CropaHMs MOPIIHEBBIX TEIUIOBBIX ABUTATENIEH U YCTAHOBOK;

3. OcBOEHHE OCHOBHBIX METOIOJOTUYECKUX TMOJIXOJ0B K HCCIEAOBAHHUIO Xa-
PaKTEPUCTUK PACTIPOCTPAHEHHS TJIIaAMEHU, METOJIOB U YCTPOMCTB UX U3MEHEHUS IS
NOBBIMIEHUS d()PEKTUBHOCTH pabOThl U CHIDKEHHUSI TOKCHYHOCTH OTpaOOTaBIIUX Ta-
30B YHEPTETHUYECKUX YCTAHOBOK TPAHCIIOPTHBIX CPEJICTB.

2. MecTo aucuuiuinHbl (yae0Horo kypca) B crpykrype OITIOII BO

Hannas qucuuruivHa (yueOHbld Kypc) oTHOcUTCS K bioky 1 «/lucuunmunel
(Monmynm)» (BapuaTUBHAS 4acTh, AUCHUILIMHBI IO BEIOOPY).

JucuunianHel, yyeOHble KYpChl, HA OCBOCHHMHM KOTOpPBIX Oa3HpyeTcsl JaHHAs
JUCUUIUIMHA (y4eOHBIM KypcC) — CIeUUaibHble TUCUUILIUHBI MPEABIIYIIET0 YPOBHS
o0OpasoBaHHs.

JMcuuniauHbl, y4eOHble KypChl, A1 KOTOPbIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBbIKH, IpUOOpETaeMble B pE3ysbTaTe W3YUYEHMs JAHHON AMCLMILUIMHBI — HAyYHBIE
UCCIIEJOBaHMsI, MOATOTOBKA K CJady€ rOCyJapCTBEHHOIO 3K3aME€Ha, MOJArOTOBKa K
claue KaHUIAaTCKUX 5K3aMEHOB.

3. Ilnanupyembie pe3yJbTaTbl 00y4eHUs MO JUCHHUILINHE (YUeOHOMY KYyp-
Cy), COOTHECEHHbIC C IUVIAHUPYEMBbIMH Pe3yJIbTATAMHM OCBOCHUHA 00pa3oBaTelib-
HOW MporpaMMbI

®opmupyemMbie U
KOHTPOJIHpYeMble IlnanupyemMsble pe3yJbTaThl 00y4eHHS
KOMIIeTECHIIUHU

- BJIaJIETh METOJOJIOTHEH  [3HATh: METOJIbI TCOPETUUYCCKUX U IKCIIEPHUMEHTAILHBIX HCCIICIOBAHUH
TEOPETUYECKHX U IKCIEpU- | B 00JacTu MpoeCCUOHATHHON NEATETHbHOCTH MPH CO3AaHUU KaMep
MEHTAaJIbHBIX UCCIICIOBAHHI | CTOPAHHSI SHEPTETHUECKUX YCTAaHOBOK TPAHCIIOPTHBIX CPEICTB HOBO-
B O6HaCTI/I HpO(l)eCCI/IOHaJ'H:- 'O IIOKOJICHHA, paGOTaIOH_[I/IX Ha TPAAUIIMOHHBIX U AJIbTCPHATUBHBIX
Hoit nesitenbHOCTH (OIMK- | TomnmmBax n oGecnednBarommx BHICOKYIO 3P GEKTHBHOCTL UX PAOOTHI




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHIIUH

IInanupyemMsble pe3yJbTaThl 00y4eHHs

1)

Y HU3KYIO DMUCCHUIO BPEIHBIX BBIIEICHUH B IIPOJYKTAaX CrOpaHuUs
Y UX JaJbHEUIIeH MOACpHU3AIIUU

YMeTh: OIleHUBaTh W BHIOMPATh METOJbI TEOPETHUECKUX H IKCIIEPH-
MEHTAJbHBIX HCCJICIOBAHUM B 00JacTH TpodecCHOHATLHON esi-
TETHHOCTH MPHU CO3/IaHUU KaMep CTOPaHUS YHEPTETHUECKUX YCTaHO-
BOK TPAHCIIOPTHBIX CPEJICTB HOBOTO ITOKOJIEHUS, pabOTalomux Ha
TPAIUIIMOHHBIX U ATbTEPHATHBHBIX TOIUIMBAX U 00ECIICYHBAIOIINX
BBICOKYIO A()(PEKTUBHOCTD UX PAOOTHI U HU3KYIO SMUCCHIO BPEIHBIX
BBIJICTIEHUI B MPOJYKTaX CrOPaHUS M WX JaJbHEWIIEH MOJEpHHU3a-
L.

BrageTs: B1ajgeTb METOAOIOTUEN TEOPETUUECKUX U IKCIIEPUMEHTAIIb-
HBIX HCCIIEJOBaHMM B 00sacTu MpodecCHOHANBbHON NeATelbHOCTH
NpU CO3IaHUHM Kamep CropaHus SHEPreTUYECKHX YCTAHOBOK TPAHC-
MOPTHBIX CPEJCTB HOBOTO MOKOJIEHUS, pabOTAIOUINX HA TPaTUIMOH-
HBIX M aJbTEPHATUBHBIX TOIIMBAX U OOECIEYMBAIOIIUX BBICOKYIO
3 PEeKTUBHOCTh WX PabOTHl M HU3KYIO AMHUCCHIO BPEIHBIX BBIZCIIC-
HUM B TPOJYKTaX CTOPaHUsl WM UX JaJbHENIIEN MOJAEPHU3ALUU.

Bnanenue xkynbTypoit
HAy4YHOTO MCCIICIOBaHUs, B
TOM YHCJIE C UCTOIb30Ba-
HUEM HOBEUIITNX
nH(pOpMaIMOHHO-
KOMMYHHKAITUOHHBIX TEX-
nojoruii (OTTK-2)

3HaTh: COBpEMEHHOE COCTOSIHIE HAYIHBIX JOCTHKCHHUM B 00IaCTH
TEOPETUYECKHUX U IKCIEPUMEHTAIBHBIX UCCIIEI0BAHUH 110 PaCIIpPo-
CTpaHEHUIO [IJIJAaMEHH B KaMepax CrOpaHus SJHEPreTUYECKUX YCTaHO-
BOK TPAHCIIOPTHBIX CPEJICTB HOBOT'O MOKOJICHHUS, paboTalomuX Ha
TPaJWLMOHHBIX U aTbTEPHATUBHBIX TOIUIMBAX U 00ECIICUNBAIOIINX
BBICOKYIO 3()()eKTUBHOCTh MX PAOOTHI M HU3KYIO YMHCCHUIO BPETHBIX
BbIJICJICHUH B MPOJIYKTaX CrOpaHusl, a TAKKE METOJOB U YCTPOUCTB
110 UX COBEPILEHCTBOBAHUIO; METO/IbI ITOMCKA U O(hOPMIIEHHUS COCTO-
SIHUS Pe3yJIbTaTOB UCCIIEeI0BaHUI B BRIOPAaHHOM HampaBiIeHUH C UC-
NOJIb30BaHUEM HOBEHIINX WH(OPMAIIMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOTHI

YMeThb: MpoBOAUTH paboThI 110 cOOPY MaTepHaIOB Uil KPUTUYECKOTO
aHaJIM3a ¥ OIICHKN COBPEMEHHBIX HAYYHBIX JOCTIKECHUI B 001aCTH
TEOPETUYECKHUX M SKCIIEPUMEHTAJIBHBIX UCCIIEAOBAHHM MO pacIpo-
CTpPaHEHHIO IUIAMEHN B KaMepax CrOpPaHus SHEPreTHYECKUX YCTaHO-
BOK TPAHCIIOPTHBIX CPEJICTB HOBOT'O MOKOJICHHUS, paboTalOmuX Ha
TPaAUIIMOHHBIX U ATbTEPHATUBHBIX TOIUIMBAX M 00ECIICUNBAIOIINX
BBICOKYIO 3()()eKTUBHOCTh MX PAOOTHI M HU3KYIO YMHCCHIO BPETHBIX
BBIZICTICHUH B IPOYKTaX CrOPaHMUs, a TAK)KE METOJOB M yCTPOWCTB
10 UX COBEPILEHCTBOBAHUIO; METO/IbI ITOMCKA U O(hOPMIIEHHUS COCTO-
STHUSI PE3YJIbTAaTOB NCCIIEIOBAHUI B BEIOPAaHHOM HAlpaBJICHUH C UC-
M0JIb30BaHUEM HOBEHIINX WH(POPMAIIMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTHUH .

Buiiagers: KynbTypOoi Hay4HOT'O MCCIIEOBAaHUs, B TOM YHCIIE C UC-
MOJIb30BAaHUEM HOBEHIINX WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN IIpHU BBIBOJAAX JIA KPUTHUYCCKOI'O0 aHalin3a U OUCHKU CO-
BPEMEHHBIX HayYHBIX TOCTI)KEHUH B 00J1aCTH TEOPETHUECKUX U IKC-
MNECPUMCHTAJIbHBIX I/ICCJIG,Z[OBaHI/Iﬁ 110 paCrnpoCTpPaHCHUIO IJIaMCHU B
KaMepax CrOpaHUs IHEPTETHYECKUX YCTAaHOBOK TPAHCTIOPTHBIX
CpCACTB HOBOI'O IMOKOJICHU, paGOTaIOH_[I/IX Ha TPpaAUITUOHHBIX U aJIb-
TEPHATUBHBIX TOIJIMBAX M 00ECIIEYMBAIOIINX BHICOKYIO A (PeKTHB-

HOCTb MX paOOThl M HU3KYIO SMHUCCHIO BPEHBIX BBIICTICHUH B IIPO-




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHIIUH

IInanupyemMsble pe3yJbTaThl 00y4eHHs

JyKTax CrOpPaHus, a TAKXKE METOJaMHU U YCTPOMCTBAMHU II0 UX CO-
BEPILICHCTBOBAHMIO; METOJJAMH TIOUCKA M 0(OPMIICHHS COCTOSTHUS
pe3yabTaTOB MCCIEIOBAHUN B BBIOpAaHHOM HalpaBlIEHUH C UCTIONb-
30BaHMEM HOBEHIIMX MH(OPMAIIMIOHHO-KOMMYHHMKAIIMOHHBIX TEXHO-
JIOTHH.

['0OTOBHOCTBIO OpraHu30-
BaTh paboTy HccienoBa-
TEJIHCKOTO KOJUIEKTUBA B
npodeccuoHaILHOM J1es-
tenpHocTh (OITK-4)

3HaTh: COBPEMEHHBIE METO/bl OPTaHU3ALMU TPYAA U STHYECKUE
HOPMBI TIPH MPOBEJCHUN TMPO(HECCHOHAIBHON JAeSITeIbHOCTH Hay4-
HO-HCCJIeI0BATeNIbCKOI0 KOJUIEKTHBA MPH pa3pabOTKe U CO3AaHUU
HHEPreTUUECKHUX YCTAaHOBOK TPAHCIIOPTHBIX CPEACTB HOBOT'O IOKO-
JeHus1, paboTaloNIMX Ha TPAAUIIMOHHBIX U aJbTEPHATUBHBIX TOILIH-
Bax.

YMeTh: clieoBaTh STHYECKUM HOpMaM B Tpo(ecCHOHaTbHOM Aes-
TCJIIbHOCTH HAYYHO-UCCJIICIOBATCIILCKOT'O KOJIJICKTUBA, BBIITOJIHAIO-
HIETO CJIOKHBIE TEOPETUUECKHUE U IKCIIEPUMEHTAIIbHBIE UCCIIEI0BA-
HUS TIpU pa3pabOTKe U CO3JaHUH SHEPTETUICCKUX YCTAHOBOK TPaHC-
MOPTHBIX CPEJCTB HOBOTO TIOKOJICHU S, pabOoTalONINX Ha TPAIUIIMOH-
HBIX U aJIbTCPHATHBHBIX TOIJIMBAX.

Brnaners: HaBbIKaMU OPraHU3aLMH BBIITOJIHEHUS STHYECKAX HOPM
IIPH YYaCTUU B HAYYHOU JEATEIbHOCTH HAYYHO-UCCIIEN0BATEIBCKOTO
KOJIJIEKTHBA IIPU Pa3pabOTKe U CO3/1aHUM SHEPreTUYECKUX YCTAHO-
BOK TPAHCIIOPTHBIX CPEJICTB HOBOT'O OKOJICHHUS, paboTalOIuX Ha
TPaJMLIMOHHBIX U AJIbTCPHATUBHBIX TOIUIMBAX.

- CIIOCOOHOCTBIO OPUEHTH-
POBaTHCS B ITOJTHOM CIIEK-
Tpe Hay4YHbIX IPoOIIeM
npodecCuoHAIBHON 00J1a-
ctu (TTK-1)

3HaTh: COBPEMEHHBIE METObl OPraHU3ALMH TPYJa B HAYUHO-
UCCIIEN0BATEIBCKOM KOJIJIEKTUBE; JOCTHKEHUS HAYKH U IIEPENOBBIE
TEXHOJIOTUH B 00JIaCTH TEIUIOBBIX JIBUTATENIEH

VYMeTh: mIaHupoBaTh paboTy HayYHO-HCCIIEIOBATEILCKOTO KOJUIEK-
THBA B 00J1aCTH POEeCCHOHATBHON I TETLHOCTH

B.HaI[eTI:Z HaBbIKaMH HaquOﬁ opraHu3anuu ACATCIIbHOCTU UCCIICO0-
BaTCJIbCKOI'O KOJIJICKTHBA

TemaTuueckoe coaep:kaHue TMCHUILIMHBI (Y4e0OHOT0 Kypca)

Pazgen, monyJb

Ioagpasnen, Tema

1 Beenenne. OCHOBHEBIE
IMOHATHA JIAMUHAPHOI'O U
TypOYJICHTHOTO TOPECHHSI

O6mme cBeaeHus o Kypce. Llenu v 3aqaun TUCIUIUIAHEI.
XapakTepuCTUKHU PACTIPOCTPAHECHHUS JIAMUHAPHOTO T1ameHu. Oc-
HOBHBIE XapaKTePUCTUKH TYpOyJIeHTHOCTH. PacipocTpanenue Typ-
OYJICHTHOTO TUTAMEHHU.

2 OCcoOEHHOCTH pacIpo-
CTPAaHCHUS IJNIaMCHU B
TIOPIITHEBBIX SHEPreTHYC-
CKHX YCTaHOBKaX

DKCrepuMEeHTaIbHBIE METO/IbI MCCIIEA0BAHNUS MTPOLIECCOB CrOPAHUSI.
JIBurarenu v yCTaHOBKH C UCKPOBBIM 3aKUraHnueM; /luzenbpHbie
JBUTATEIN U YCTAaHOBKH. BiusiHue KOHCTPYKIIMU KaMepbl CrOpaHus
HAa U3MEHEHUE XapaKTEPUCTUK FOPEHUS

3 OcobGenHocTH mporecca
CI‘OpaHI/IH HpI/I HNCITIO0JIb30BaA-
HUU aJIbTCPHATUBHBIX BH-
OB TOIJINBA

[TpupoaHsbIii ra3; npomnan-0yTaH; BOJOPO/; J00aBKa BOJIOPO/Ia B
OCH30BO3IYIIHYIO CMECh I CMECh IIPUPOJIHOTO Ta3a C BO3AYXOM

4 DMNUpUYECKUE METOTUKU
OIIpEEeIeHUsI CKOPOCTEN

pacnpocTpaHeHMsl JIaMEHU
W IMWPHUHBI 30HBI TOPCHUA B

OnpezenieHne COCTaBISAIONMNX TypOyJIEHTHONH CKOPOCTH Pacipo-
CTPAHCHUS TNIAMCHHU U INHUPUHBI 30HBI TOPCHUA B6JII/IBI/I CBCYHU 3aKHN-
raHus U B HauOoJiee yIaI€HHON OT He€ 30HE KaMephl CrOPaHUS.




pa3IMYHBIX 30HaX KaMepsl
CrOpaHHus

O0mas Tpya10eMKOCTb TUCHUILIUHBI (YueOHoro kypca) — 3 3ET.




4. CTpyKTYypa 1 coepkanue TUCHUUILTHHBI QC00EHHOCTH CTOPAHNS B NOPUIHEBLIX IBUIraTeasIX U YCTAHOBKAX

Kypc uzyuenus 4
Paszpeu, Ioapasaen, Tema Bujbl yue6Hoii padoThl Heo0xoqumble DopMbl Pexomenny-
MOAYJIb KoHnTtakTHas padora CamMmocrosiTeJibHasi padoTa MaTepHaIbHO- TEeKYIero KoH- emasi JiuTe-
B yacax) TeXHHUYeCKHe Tpoast patypa
BCEro (+, -) @opMsI npo- (opmbl opranuzanun pecypcnl (HauMeHOBaHUEe (Ne)
’E BeJleHHst JIeKIHi, €aMOCTOSITENILHOI OLIEHOYHOTO
2 J1a00pPaTOPHBIX, padoThI CpeACTBA)
z E £, NPaKTHYECKHX o
5 £ 2 2 s 3AHATHIA, METO/IBI g
= e 5 &= &
g g £ £ 3 00yueHus, peajin- =
= §' H @ 3yIoLIHe NPUMEH- 2
5 5 5 eMyI0 00pa3oBa-
2 TeJILHYI0 TEXHOJI0-
THIO
Paznen 1 OOu1re cBefeHus o 1 25 | CamocTosTens- HoyTtOyx, 3amura 3-7,10
1 Beeaenue. Oc- | kypce. Llenu u 3amaun HOE BHJICOTIPO- pedepara
HOBHBIC ITOHATUA AJUCHUITIINHBI. HN3YUCHUC CKTOP (TGMBI
JIAMUHAPHOTO U XapakTepUCTHKH pac- TEOPETHYECKOTO pedeparos)
TypOyJIEHTHOTO MPOCTPAaHEHHUS JIAMHU- Martepuaa 1o
TOPCHUS HapHoro tramenu. Oc- yaeOHUKaM u
HOBHBIE XapaKTEPUCTH- y4eOHBIM  IOCO-
KU TYpOYJICHTHOCTH. OussiM ¢ ToAro-
Pacnipoctpanenue typ- TOBKOW K Hamlu-
OyJIEHTHOTO TUTAMEHH. canuio pedepara.
Paznea 2 DKclepuMEHTAIIbHBIE 1 2 25 | CamocTrosTens- HoyTtOyx, 3amura 2-10
OCOOEHHOCTH pac- | METOBI HCCIIEAOBAHMS HOE BUIEONIPO- | pedepara
MPOCTPAHECHUS MPOIIECCOB CrOpaHUSI. U3yUCHHE EKTOp (Tembl
IUIAMEHH B TOpII- | JIBUTATEIN M YCTAaHOB- TEOPETUICCKOTO pedeparon),
HEBbIX OHCPICTU- KN C HCKPOBBIM 3aKH- MaTtcpualia 1rno OTYET IO
YeCKUX YCTAHOB- | raHueM; Jlu3eibHbIe yaeOHUKaM u IpaKTHYe-
Kax JIBUTATEJIN U YCTAHOB- y4eOHBIM  IOCO- CKOMY 3a-
KH. Biusiaue KoH- OusAM C TIIOArO- HaTuro Nel

CTPYKLUU KaMephl Cro-
paHMs HAa U3MEHEHUE
XapaKTEpUCTHK rope-

HUSL.

TOBKOM K Hamu-
canuto pedepara.




Paznen 3 [Tpupoanslii ra3; npo- 25 | CamocTrosiTens- HoyTtOyx, 3amura 1-3, 5, 8-
OcobenHoctu naH-0yTaH; BOJIOPO/I; HOE BHJICOTIPO- pedepara 10
mporecca  cropa- | Jo0aBKa BOJAOPOJA B U3yYCHUE EKTOp (TeMbl
HUS TIPU HCIONb- | OEH30BO3IYIIHYIO TEOPETHIECKOTO pedepaToB)
30BaHUU  aJbTep- | CMECh U CMECH MPHU- MaTepuana 1o
HAaTHBHBIX  BHJIOB | POJHOTO ra3a c BO3/Iy- y4eOHUKaM u
TOIUIMBA XOM y4eOHBIM  IOCO-

OusAM C TIIOArO-

TOBKOM K Halu-

canuio pedepara.
Paznen 4 OrnpeneneHue cocTaB- 25 | CamocrosiTenb- Hoyr6yk, 3amura 1- 3, 5-
DMIUpUIeCcKre JISFOIIHUX TypOYyJIEHT- HOE BHJICOTIPO- pedepara 10
METOJIMKH OTIpe/ie- | HOW CKOPOCTH pacipo- U3yYCHUE EKTOp (TeMbl
JICHHUS CKOPOCTEH | CTpaHEHWUs IJIAMEHU H TEOPETUIECKOTO pedepatos),
pacipoCcTpaHeHUsl | IIUPUHBI 30HBI TOPEHUS MaTepuana 1o OTY€T 1Mo
TUTAMEHH W IIMPH- | BOJIM3M CBEYHM 3a)KHTa- y4eOHUKaM u npaKkTuJe-
HBI 30HBI TOPEHUsT | HUS U B HauOolee ya- y4eOHBIM  IOCO- CKOMY 3a-
B Pa3IMYHBIX 30- JIEHHOU OT HEE 30HE OusAM C TIIOArO- HATHIO No2
HaX KaMephl Cro- KaMephl CTOpaHUsl. TOBKOM K HaIHu-
paHus canuio pedepara.
IToaroroBka K 3K3aMeHy 100

100

Hroro 3a cemectp:

108




5. Kputepun u HOpMBbI TEKyIIer0o KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAINH

@DopMbI TEKYIIETO KOH-
TpOJIs

YcnoBus AOITyCKa

Kpurepuu u HOpMbI OLIEHKH

BeinmonHenue mpakTU4ecKux padboT

Ne 1-2

Hanuuue otuera 110
MpaKTUYECKOU padboTe

«3a4YTeHO» — MIPOrpaMMa MPAKTUUYECKUX PadOT BBHIIIOJIHEHA B MOJHOM O0BEME, U3JI0XKE-
HUE TEOPETHYECKOr0 MaTepHaja sCHOE, YETKOE, IOCIEN0BATENbHOE, HCIOJIb3yeMas
TEPMUHOJIOTHSI KOPPEKTHA, OMIMOKY HE BIUSIOT Ha 00Iee MOHUMAaHUE TEeMbI MTPaKTHYe-

CKOM paboTHI;

«He 32a4YTEeH0» — IPOorpaMMa MPaKTHUECKUX padOT HE BBHITOJHEHA WM BBHIIIOJHEHA HE B
IIOJTHOM 00beMe, MPU M3JI0)KEHUH TEOPETHUYECKOro MaTepuana AOMYILIEHbl MPUHLUIN-
JIbHBIE OITMOKH, UCTIONb3YyeMasi TEPMUHOJIOTHSI HEKOPPEKTHA.

dopma poBEACHUS
MIPOMEKYTOYHOM aTTe-
CTalllH

YcnoBus AOITyCKa

Kputepuu 1 HOpMBbI OLIEHKH

3aueT, yCTHO

Jlist onycka K 3a4ery
HEO00XOINMO 3aIlUTUTh
pedepart u OTYETHI 11O
MPAKTUYECKUM 3aHATH-
M

«3a4dTCHO»

Omnenku "3auTeHO" 3acimyXHBaeT 00ydJarouuiics, oOHa-
PYKUBLIMI 3HaHUS OCHOBHOTO Y4e€OHO-IIPOrPaMMHOTO
MaTtepuaia B o0bemMe, HeOOXOIUMOM ISl JalbHeHIei
y4eObl W TIpeACTOsAmEeld padoThl MO CIENHATBLHOCTH,
CIIPAB/LAIOLIMICS C BBINOJHEHUEM 3aJaHUN, Npeay-
CMOTPEHHBIX MPOrpaMMOM, 3HAKOMBII C OCHOBHOW JIH-
TepaTypoH, peKOMEHIOBAHHON TPOrpaMMO.

«HE 3a4TCHO»

Onenka "He 3a4TeHO" BBICTABISETCA OOydYaIOIIEMYCH,
oOHapy>KUBIIEMY MPOOEbl B 3HAHUSAX OCHOBHOTO y4eO-
HO-TIPOTPAMMHOI'0 MaTepuala, JAOMYCTUBLIEMY TMPUH-
UINHAJIbHBIE OIMIMOKMA B BBINOJHEHHH IMPETyCMOTPEH-
HBIX TporpamMmmoit 3aganuii. Kak mpaBuiio, orieHka "He
3a4TeHO" CTAaBUTCS OOYYaIOIIMMCS, KOTOPhIE HE MOTYT
MIPOJIOJKUTh O0OYUYEHHE MWW MPUCTYIMHUTH K MPOeccro-
HAJIBHOW JIEATENILHOCTHU 110 OKOHYAHUU By3a 0€3 JI0TO0J-

HUTENBHBIX 3aHITHH 110 COOTBGTCTByIOHlCﬁ JUCHUITIINHE




6. Kputepun u HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
JlaHHBIN pa3zien He IPETyCMOTPEH yUEOHBIM IUIAHOM.

7. IlpumepHasi TeMaTMKa NMHUCbMEHHBIX PadoT (KypcoBbIX, pedepartos,
KOHTPOJILHBIX, PACYEeTHO-TPa(hueCKux u ap.)

Ne

/i Tembl pedepaTos

1 9KCHCpI/IMCHTaHBHBIC MCTOJbI UCCIICAOBAHUA IT'OPCHUA B IIOPIIHCBLIX JBHIA-
TCJIAX U YCTAHOBKAxX

FOpCHI/IC B JJAMHWHAPHOM IIOTOKC

XapakTepUCTUKH TypOYJIEHTHOTO MOTOKA U €r0 MapaMeTphl

["opeHue B TypOYJI€HTHOM MOTOKE

XCMI/II/IOHI/IBaHI/IH U TCPMOHNOHM3AIMA B YITICBOJOPOAOBO3IYIITHOM IIJIAMCHHU

oO|lOB~lwWN

OcobenHocTr IMPOTEKaHus IMpoHuecca CropaHus B IMOPIIHCBOM ABHUIATCIIC C
HCKPOBBIM 3aKUT'aHHUCM.

7 | BiusiHue KOHCTPYKIIMM KaMepbl CrOpaHHsl Ha M3MEHCHHUE XapaKTePUCTHK
CropaHus

8 OcobenHocTr IMPOTCKaHUs Iponecca CropaHiusd B JU3CJIbHOM JIBHUIaTCJIC

9 | BausiHue 100aBKU BOJIOpPO/Ia B OCH30BO3/YIIHYIO CMECh Ha XapaKTEePUCTUKU
pacupocTpaHeHus IIaMEHU

10 | Bnusinue mo0OaBKU BOJIOPOJA B CMECh MPUPOHOTO T'a3a HAa XapaKTEPUCTHKH
pacupocTpaHEHUs IIaMEHU

11 | BzauMocCBs3b XApaKTCPUCTUK PACIIPOCTPpAHCHUA IIJIaMCHHU C MOHHBIM TOKOM
XEMHUHUOHMU3AllMK IIPpU CIOpaHUHU 6CH30B03,Z[YH_IHOI‘/’I 141 MCT&HOBOSZ{YHIHOﬁ CMC-
CH

12 | B3auMocCBsI3b XapaKTePUCTUK PACIPOCTPAHEHUS IUIAMEHU C MOHHBIM TOKOM
XEMHUHOHHU3AINUN TTPH CTOPAHUN OESH30BO3AYIIHONW W METAaHOBO3IYIIIHON CMe-
cu ipu 1o6aBke Bojopoaa B TBC

13 | XapakTepuCTHKH paclpOCTPaHEHUs IJIaMEHHU BOJIM3M CBEYM 3a)KMTaHHS U B
30HE, HanboJee yIaaEHHON OT CBEYU 3aKUTAHUS

14 | OcobennocTn mporecca cropaHdsi MPU WCIOJIH30BAHUU aJTbTEPHATUBHBIX
BHUJIOB TOILTHBA

8. Bompocs! Kk 3auéry

No i/t Bomnpockl

1 [{enHpIe peakuy TOPEHUsl BOAOPO/Ia B BO3IYXE

TermoBoe BocIJIaMEHEHHE: YCJIOBUC TCIIJIOBOI'O BOCIIJIAMCHCHUM S

Bpewmst 3aiepkku caMoBOCIUIaMEeHEHUs (BOCILIIAMEHEHUS )

9KCHCpI/IMCHTaHBHLI€ METOObI UCCICOOBAHNUA BOCIIJIAMCHCHUA

PacnpocTpanenue naMuHapHoro mwiamMmenu. OnpeneneHus

FOpCHI/IC B JJAMHWHAPHOM ITIOTOKC

N[OOI IWIN

Teopus HOpMaJIBHON CKOPOCTH PacCIpOCTPaHEHUs IIIaMEHU




[IupuHa (TONIIMHA) 30HBI TOPEHUS B TAMUHAPHOM MOTOKE

9 BnusHue HauanbHOM TemmepaTrypbl CMECH Ha HOPMaJIbHYIO CKOpPOCTb
pacnpocTpaHeHusl JIaAMEHU U IIHUPUHY 30HbI TOPEHUsI

10 | BausiHue naBieHHS CMECH Ha HOPMAJIBbHYIO CKOPOCTb PacHpOCTpPaHEHUS
IUIAMEHU U IUPUHY 30HbI TOPEHHUS

11 | BausgHMe cocTaBa CMECH Ha HOPMAJIBHYIO CKOPOCTb PacHpOCTPaHEHHUS
IUIAMEHU U IIUPUHY 30HbI TOPEHHUS

12 | BiusHue HayanbHON TeMIepaTypbl CMECH Ha TypOyJEHTHYIO CKOPOCTb
pacnpocTpaHeHusl IJIaAMEHU M IIHUPUHY 30HbI TOPEHUsI

13 | BausiHue gaBiieHUs cMecH Ha TypOYJIEHTHYIO CKOPOCTh paclpOCTPaHEHUS
IUIAMEHH U HIMPHHY 30HbI TOPEHUS

14 | BousiHue coctaBa cMecu Ha TypOyJIEHTHYIO CKOPOCTb pacHpOCTpPaHEHUS
IUIAMEHU U IIUPUHY 30HbI TOPEHHUS

15 | XeMunoHu3alus B yrieBOJAOPOIOBO3AYIIHOM IIJIaMEHU

16 | PaBHOBecHas MOHM3AIMS NIAMEHU

17 | TepmOSMUCHOHHBIN MeXaHH3M 00pa30BaHHs CBOOOJHBIX 3JIEKTPOHOB B
IUIaMEHH

18 | 'openue B TypOyJE€HTHOM MOTOKE

19 | Xapakrepuctuku TypOyJE€HTHOTO MOTOKA U €r0 MapaMeTphbl

20 | OcobenHocTu TYpOYJIEHTHOTO TOPEHHUs M0 CPAaBHEHUIO C JIAMUHAPHBIM

21 | 3aBUCHMOCTh H3MEHEHUs TypOYyJIEHTHBIX MyJIbCAIMil OT KOHCTPYKIIMH Ka
MEp CropaHusi

22 | 3aBUCUMOCTh H3MEHEHHsI TypOyJEHTHBIX MYJbCAIlMi OT CKOPOCTHOTO
pexuMa paboThl ABUraTeNs

23 | OcoGennoctu nporekanusi cropanust TBC B aBuratensix ¢ paccioeHHeM
TBC

24 | MenkoMaciiTabHOE U KpYyITHOMACIITaAOHOE BO3/IEUCTBUE TYPOYJICHTHOCTH
Ha rOpeHne

25 | PacnpocTpaHeHue miaMeHH Npu CHIIbHOM TypOyJIEeHTHOCTH

26 | XoJa BeITOpaHUsi CMECH B TypOYJICHTHOM IJIAMEHH

27 | IlpoTshkKeHHOCTH 30HBI TOPEHHUS B TOTOKE, OTPAHUYEHHOM CTEHKaMU

28 | BennuuHBI U 3aBUCUMOCTH CKOPOCTH PACHpOCTPAHEHUS IUIAaMEHH U Bpe-
MEHH TOpeHUs B TypOyJIIEHTHOM MOTOKE OJHOPOAHOM CMECH OT mapamer-
POB ITOTOKA M COCTAaBA CMECH,

29 | B3auMoCBs3b MIMPHUHBI 30HBI TYpOYJIEHTHOT'O TOPEHUS C XapaKTepUCTH-
KaMU TypOYJIE€HTHOCTH

30 | OcobGeHHOCTH MPOTEKaHUsI MPOIECCa CTOPaHusl B MOPLUIHEBOM JIBUTATEle
C HCKPOBBIM 3aKHTaHUEM.

31 | Tpu da3sl pacpocTpaHeHHs IIJIAMEHH B OPIIHEBOM JIBHUraTese C BHEII-
HUM cMeceo0pa3oBaHUEM

32 | Oco0eHHOCTH MMPOTEKaHMsI MPOLIecca CrOPaHusl B IM3€IbHOM JIBUTaTeNIe

33 | BnusHue KOHCTPYKIMU KaMephbl CTOpaHUsl Ha U3MEHEHUE XapaKTEePUCTUK
CropaHusi

34 | B3auMocBs3b XapaKTepUCTUK CTOPAHMsI C MOHHBIM TOKOM B IUIAMEHU




35

OcobenHocTH mponecca CropaHus Ipu MUCIIOJIb30BaAHHUHN AJIbTCPHATHUBHBIX
BHU OB TOILJIMBA

36 | Bousaue no0GaBku BOJIOpOJia B OCH30BO3IYIIHYIO CMECh Ha XapaKTepH-
CTHKH PacIpOCTPAHECHHUS IIJIAMEHH

37 | Bausaue no0aBKM BOJOpPOAA B CMECh MPUPOAHOIO ra3za Ha XapakTepu-
CTHKH PACIPOCTPAHEHHUSI IIJIAMEHH

38 | XapaKTepuCTUKH pacTPOCTPAHCHUSI TUTAMEHH B 30HE BOJIM3H CBEYH 3a)KU-
raHus

39 | XapaKkTepuCTHKU pachpOCTpaHEHUs IUIaMEHU B 30HE HamOoliee yHaséH-
HOM OT CBEUM 3aKUTaHUs

40 | MeToapl aHATUTHYECKOTO pacuéra XapaKTEPUCTHK PacCHpOCTpaHEHUS

IJIaMCHH B IMOPIIHECBLIX ABUIATCIIAX




9. ®oH OLEHOYHBIX CPEICTB /JJIfA NMPOBeJeHHUS MPOMEKYTOUYHOH aTTecTa-
UM 00y4alIIUXCHA MO AuCHUIVIMHE «OCO0EHHOCTH CropaHusi B NMOPIIHEBBIX
ABHUIaTe/sIX U YCTAHOBKAX»

9.1. ITacnopT ¢oHIA OLIEHOYHBIX CPEACTB MO Y4eOHOMY KypCY

Koa xonTpoaupyemoii
Ne Kontpoaupyembie pazaesbl (TeMbl) RofmeTeHI:mn zi]m ce HaumeHnoBaHue
n/n HCHUIIJIHHBI OIICHOYHOI'0O CpeacTrnBa
e 4acTH) 1 pen
BBenenne. OCHOBHBIE TOHATHS
OIIK-1; OIIK-2;
1 | JJaMHHApHOTO U TYpOYJIEHTHOTO OLIK-4 Tems! pedepaToB
TOpEHUS
OcobeHHOCTH pacpOCTpaHEeHUs OITK-1: OITK-2" Tems1 pedepatos,
2 | NJaMEHM B MOPIIHEBBIX SHEPTETH- OITK 21 K-1 ’ OTYET 110 MPAKTUIECKOMY
YECKHUX YCTAaHOBKAX ’ 3aHsTuio Nel
OcobeHHoCTH Mpoliecca CropaHus
3 | TPH HCHOIB30BAHMUU AILTEPHATUB- OIIK-1; OIIK-2; Temb! pedepaton
HEIX BHJIOB TOILIHMBA OIIK-4; IIK-1 peoep
OMIIIPUYECKHE METOIUKH OIIpe-
JIeJICHUS. CKOPOCTEH pacipocTpa- OIIK-1: OIK-2: Temsr pedepatos,
4 | HeHHUd IUVIAMEHM U IIUPHUHBI 30HBI OITK 21 K-1 ’ OTYET MO IPAKTHYECKOMY
TOpEHUs B pa3JIMYHBIX 30HAX Ka- ' 3aHsTHIO Ne2
MepbI CTOPAHHUS

9.2 IlpakTHUyecKue 3aHATHUS

JKcnepuMeHTaIbHOE 000Py/10BaHHE, HCII0JIb30BaBIIeeCs [JIS HCCaed0Ba-
HHSl B3aMMOCBAI3M TOKCHYHOCTH oTpadoTaBmmx razos (OI') ¢ xapakrepucruka-
MM MPOLECCa CTOPAHUSA B JHEPreTHYECKOI YCTAHOBKE C MCKPOBBIM 32:KUTaHUEM,
HA pe3yJIbTATaX KOTOPbIX COCTABJIEHBI 321AHUS 110 BHINOJHEHUIO IPAKTHYe-

CKHUX padoTt

HccnenoBanrie XapakTEPUCTUK PACPOCTPAHEHHUSI TUIAMEHU U B3aUMOCBSI3H UX
¢ xkonneHTparmeit CH u NO B OI', mpoBOouIOCH HA SKCTIEPUMEHTATILHOM CTEH/IE,
OCHOBY KOTOPOTO COCTaBJIsIJIa YCTAHOBKA ISl ONPEAETICHU OKTAaHOBBIX uncen Y UT-
85, 000pymOBaHHBIN CUCTEMOM T0/1auu OCH3WHA WM MPUPOTHOTO Ta3a (C coaepka-
HUeM MeTaHa Ooiiee 95%) u Bogoposa. st onpenenenus konuentpauuu CH B O
MCITIOJIB30BAJICSI MUKpoOTpoIieccopHbIii TazoananmzaTop «ABTOTECT-02 CO-CO,-

CH-0O,-NOx-a-T» dupmsr «META.



Jli1a n3ydenus rnpoiiecca ropenus B kamepy cropanust Y UT-85 6b11u ycTaHOB-
neHsl nonn3zanronsele naruyuku (/). Cxema ycranoBku MJ[ B KC nokasana Ha pu-

cyHke 1.

Pucynoxk 1 — Cxema kamepsl CropaHus ¢ JaTYNKaMU HOHU3ALUU:
1 — cBeua 3axkuranus; 2 — I Nel; 3 — I Ne2; 4 — natunk naBnenus JIMBI'-50;

5 — pOAYKTHI cropanus; 6 — GpoHT mamenu; 7 — Hecropesinas TBC

W] ycranosnens! B 1Byx 30Hax KC: okono cBeuu 3axxkuranus (U] Nel) u B
MaKCUMAaJIbHO yIalieHHOM oT cBeun 3axkuranus 3oHe (M1 No2). [Tepsorit 1] Ot
YCTaHOBJICH HA PACCTOSIHUH 7 MM OT CBEYH 3akKuranus, Bropoii /] 6b11 ycTaHoBIEH
PSAIOM C TaTYMKOM JABJICHUS B IUAMETPATIBLHO MPOTUBOIOJIOKHONW OT CBEYH 3aKUTa-
HUS 30HE Ha paccTossHuu 80 MM OT CBeuH 3akuraHus. Takum oO6pa3om, B TaHHOM
AKCIIEPUMEHTE C MTOMOILBIO PETUCTPALIMM HOHHOTO TOKa OIIEHUBAJIACh JIOKAJIbHAS
(OKOJIO CBEeUHM 3aKUTaHUA) U CpeAHsA (3a BpeMs OT UCKPOBOTO pa3psiaa A0 MOSBICHUS

CUTHAaJIa Ha YAAJICHHOM BOHI[C) CKOPOCTH paCIIpOCTPaHCHUA I IaMCHHU.

B pesynbrare ucnbiTaHUM MOTYyYEHBI CEPUU OCHMILIONPAMM Ha KaXIOM PEeXKH-
Me ucnblTanuii. OCpeTHEHHBIN CUTHAJI OLIEHUBAJICS IO CIEAYIOIIMM napamerpam: 1)
MPOMEXKYTKY BPEMEHHU OT Hayaja 3aKUraHus 10 BOSHUKHOBEHHUS UMITYJIbCa HOHHOTO
Toka Ha UJI, pacnonoxxeHHoOM y cBeuu 3axuranus (1) u va U/ ynanenHom ot Heé

(t2); 2) ammuuTy e curHaJIa HOHHOTO ToKa Ha W], pacioyio)keHHOM y CBEYH 3a)KUTa-



Hus (1) u va U/ ynanennom ot He€ (l3); 3) 1IUMTENBHOCTH CUTHAIOB UMITYJIbCA UOH-
Horo Toka Ha M/JI, pacrionoxxenHom y cBeum 3axkuranus (i) u Ha U/, pacnonoxen-
HOM B caMOM ynaneHHou oT cBeuu 3axuranus 3oHe KC (t); 4) BpeMeH! BO3HUKHO-
BeHus B munHApe JIBC makcumyma naBieHust (fpmax); 5) BEIMUMHE MaKCUMAJIBHOTO
nasienus B nuauaape JBC (Pz).

Bapsupyembimu pakropamu sisisuiuchk coctaB TBC (ot 0,7 o 1,6) u nomast no-
OaBysIEeMOT0 BOJOPO/A B TOILIUBO, cocTaBistomas 29, 47 u 58% (mo oo6bemy). Pado-
Ta yctaHoBKH YUT-85 ocCylecTBIsIach CO CTEMEHBIO CXKATUSL 7, YIJIE ONEPEKEHUS
saxxuranmst (YO3) pasaoM 13° n Ha ckopocTHbIX pesknmax 600 n 900 o6/muH. Ipu
W3MEHEHUH OJTHOTO M3 BapbUPYEMBIX (PaKTOPOB, MEHSUICS M BHUJ OCPEIHEHHOTO MM-
nyinbca. [Ipumep «ocpeTHEeHHON OCIMIIIIOTpaMMBbl TIOKa3aH Ha pUCYHKe 3.2. AHAIu3
OCIMJUIOTPaMMBbl TIOKA3bIBAET, UTO JaHHBIC MOdy4deHHble ¢ ]I, pacmonokeHHoro y
CBEYHM 3aKUTaHUs, COOTBETCTBOBAIM MEpBOM (haze cropanusi, a HHGOpMALHS O MPO-
1eccax Bo BTOpoil ¢aze cropanus Obiia nmosydeHa MJI, ynaJeHHBIM OT CBEYM 3a)KH-
ranus. [lockosbKy U3BECTHO, UTO TiepBasi paza COOTBETCTBYET BPEMEHU OT MOMEHTA
BO3HMKHOBEHUSI MCKpPBI 10 TOYKU OTACJICHUS JIMHUM CrOpPaHUs OT JIMHUU CXKaTud, a
BTOpas ¢daza — 3TO BpeMs OT OKOHYaHUs 1-of (pa3wl 10 MUKa aBIeHUS HA WHIUKA-

TOPHOM Auarpamme.
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PI/ICYHOK 2 - OCpCI[HCHHaH ocuJuiorpaMMa MMITYJIbCOB MOHHOI'O TOKa U

JaBJICHUA: t]_, tg — HOPOMECKYTKH BPEMCHHM OT Haydalla 3aXKUI'aHuA 0 ITOSABJICHHA

MOHHOrO Toka Ha MJI, pacmnoyio)K€eHHOTO y CBEYM 3a)KUTAHUS M JI0 MOSIBIICHUS

HOHHOI'O TOKa Ha I/II[, PacCIIOIOKEHHOI'O B caMou YHaHeHHOﬁ OT CBCYH 3a’KHUT'aHUA

3oHe KC, coorBercTBeHHO; |1, |, — ncxonnslii curnan ¢ M/, pacrnonokeHHoro y

cBeur 3akuranus u ¢ /1, pacnosoKeHHOoro B caMoM yAaJe€HHON OT CBEYM 3aXKHU-

ranusa 30He KC, cooTrBeTcTBeHHO; ¢, l;; — JVIMTENBHOCTh CUTHAJIOB MMITYJIbCA

MOHHOrO Toka Ha M/, pacnonoxeHHoro y ceeun 3axuranus u Ha /I, pacrono-

’)KEHHOTO B CaMOM y,HaHCHHOﬁ OT CBCYH 3aXHUI'aHHA 30HC KC, COOTBCTCTBCHHO,

tpmax — BpeMs Bo3HUKHOBeHUs B muuHape [IBC makcumyma naBienus; Pz — nuk

nasnenus B uununape JABC; Pc — nuHus coxaTus



[Tpu mpoBeaeHnn 1aOOPaTOPHBIX PAdOT MO OMPEAEICHUIO XapaKTEPUCTUK
pacnpoCTpaHEHUs MJIAMEHU BOJIM3U CTEHKH KaMepbl CrOpaHusl BMECTO MOHU3AIIH-
OHHOT'O JaTYUKa C JATYUKOM JABJICHUS MOHTHPYETCS 3-X AJIEKTPOJHBIN NaT4UK,

CM. PUCYHOK 3.

1 zoun 2 zo0Hn

MPOHM NAGMEHU \ /
CEeYa I KHTaHiA i
i .II 1 —
AL

5 MPO0YKME
L M C20paHUA 78C

JATHHK JaBJIeHHHA |

Kistler

Pucynok 3 — Cxema kamepbl CropaHusi ¢ JaTYMKaMU HOHU3AINU
(co cBeueit 3akuraHus coBMelieH qaTauk gasiacHus Kistler)

B 3T0#1 KOHCTPYKIIMM JAaTUYUKA OJUH U3 3JIEKTPOJIOB YCTAHABIMBAJICS B KO-
J0/ille, YTOObl UCKJIIOYUTH BIUSHHE TYpOYJIEHTHOCTH Ha paclpOCTpaHEHHUE IJia-
MEHH.

[Ipu 06paboTKe UCTIBITAHUHN MapaMeTPhl IO BPEMEHU U MOHHOT'O TOKa 000-
3Havanuck t; u |11 mepBoro 3oHna, to M ANt 30HAa B Konoaue U tzu |3 mist tpe-

Thero 30Hja (Ha puc.2 0003HaYeH KaK 2-0il 30H1)

IIpakTuyeckoe 3ansitue Ne 1

OnpeneneHrne HOPMAIbLHON CKOPOCTH PacipoOCTpaHEHUs TUIAMEHH BOJIU-
3 CBEYM 3aKUTaHUSI IPU UCTIOJIH30BAHUU OEH30BO3IYIIIHON CMECH.

1 Lenb paboTel. OBIaseTh MPAKTUYECKUMH HaBBIKAMU OMPEICIICHUSI HOp-
MaJIbBHOW CKOPOCTH PACIPOCTPAHEHUS IUIAMEHHU IIPU OTKJIOHEHUM HAaYaJIbHBIX I1a-
PaMEeTpPOB TOIJIMBHO-BO3AYIIHON CMECH OT CTAHAAPTHBIX YCIOBUM.



2. Kpatkue cBegeHus o padore.
2.1 Ipu BBHIMOTHEHUU TMPAKTHYECKON pabOThI MCHOIB3YIOTCS JaHHBIE JKC-
TIEPUMEHTOB, IIPECTABICHHBIX B Ta0OmuIe 1.

2.2 Kaxplil CTYZIEHT MOJIyqaeT JJIsl JalibHeHIIe 00paboTKu 3HaUeHHE KO-
s duinenTa n30bITKAa BO3yXa U 3HAYEHHUS I00aBKH BOJOPO/IA.

2.3 cxoquble JaHHEBIE:

1. CranpapTHble YCIOBHUS: IaBICHUE U TEMIIEpaTypa, COOTBETCTBEHHO: Py
=0,1Mia, T, = 27°C.

2. Koaddurments! n30bITKa BO3/1yXa, 0. , MPUBEACHBI B Ta0MIIE 1.

3.CreneHs cxxarusd, €, 7.

Tabmumal
JlomomHUTENBHBIC TTApAMETPHI JJIS ONIPENETICHUS CKOPOCTH PaCIpOCTpaHe-
HUS IUIAMEHU 110 30HaM KaMephbl CrOpaHus

No o U U P6 Py Von Vyna
/1 Oomk, | ynan, JIVK, zan, WK, oM’ 1, oM’
M/cexk | m/cex | MlIla MIla
1 1,37 2,31 8,01 1,54 2,12 135,2 171,6
2 1,31 2,78 8,91 1,55 2,44 135 160
3 1,24 3,41 9,83 1,54 2,77 136,3 152,7
4 1,185 3,77 10,61 1,53 3,25 136,7 147,6
5 1,13 4,05 11,49 1,53 3,72 137 144
6 1,055 4,31 12,65 1,54 3,8 137,5 139,9
7 1,0 45 13,14 1,53 3,66 1379 139
8 094 4,58 13,68 1,52 3,46 138 137,8
9 0,9 4,62 13,9 151 3,43 138 137,3
10| 1,035 4,46 12,86 1,53 3,7 138 139
11| 1,085 4,32 12,29 1,53 3,76 137,3 140,4
12 1,33 2,7 8,55 154 2,31 1354 164,6

BrinosHenne paboThl

3 PacnipocTpaHeHue IJIAMEHHU Y CBEUM 3a)KUTaHUS.

Bocniiamenenue u cropanue B 00beMe Ha pacCTOSIHUM 7/ MM OT CBEYH 3a-
’KUTaHUs TPOMCXOAUT B KOHIIE Tpoliecca cxxatus npu Aasienun Pommk, Mlla, u
o6bemMe VOmmK, cM°. PacmpocTpaHeHne MIAMEHH MPOMCXOAMT C HOPMAJIBHOM
CKOpPOCTBIO, Up.

3.1 PaccuuthiBaeM pabounii o0bem, Vi, MoaHbIN 00beM aBuratens, V, , u ,
00BbeM KaMmepbl cropanusi, V., MO 3aJaHHOW CTENEHM CXaTusl 7 NpU AUAMETPE
HAIMHAPA 85 MM, JyiMHE mwatyHa 115MMm, paauyce kpuommma 57,5 MM.

Vi, = h*(zD? /4), em®,



I'me h — xox mopmns, cM; D — quameTp UIMHApPA, CM.

O0beM KaMmepbl CropaHusl IPH MOJOKEHUHM MOPIIHS B BEpXHEH MEpTBOM
TOYKHU

Ve = Vi/(e-1), eM,
[TonubIil 06bEM TBUTATENS ONIPEACITUM KaK
V.= Vi + Vi

3.2 OnpenernsgeM HavyajdbHbIE AJI POLIECCA CTOPAHUS JABJIECHUE U TEMITEpa-
Typy W3 YCJIOBHS, YTO C)KATHE ITPOMCXOIHT IO TIOJUTPOIIHOMY TIporeccy P*V" =
const.

CnenosarensHo, Tomk = Ty * (Vo Vommxk)" ~ L Pemmk = Py * (Vo/
Vommxk)" .

Koadduruent nomutponsi, N, 1711 METAHOBO3AYITHON CMECH TIPHUMEM PaB-
HBIM 1,37.

3.3. 1o skcniepuMeEHTaIbHBIM JaHHBIM, pUC.l, onpeaensieM 3HaUeHUE HOP-
MaJIbHOM CKOPOCTH pAaclpOCTpaHeHMs mamenu, Uy, COOTBETCTBYIOLIEE 3aJaHHO-
My KO3 puiMeHTy u30bITKa BO3IyXa.

3.4. OnpenensieM 3Ha4eHUE HOPMAIBHOW CKOPOCTU PACTIPOCTPAHEHHUSI I1J1a-
MEHH JUIs 33JJaHHOM CTETIeHH CxKaTus 1o hopmyrie

Un = Up * (T6mmx /To)° * (PGmmx /Py)"

rneo=1,8,y=-0,2.
3.5 OdopmiisieTcst OTUET MO pe3yabTaTaM BBITIOJHEHHOW paOOThI.

Kpurepuu ouenku:

- OIICHKA «3a4TEHO)» BBICTABIISCTCS CTYJIEHTY, €CJIM IpakTU4eckas padoTa
BBINOJIHEHA TPAMOTHO WJIM UMEET HECYLIECTBEHHbBIE 3aMEUYAHUS, BBITIOJHEH OTYET
o pabore.

- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYJICHTY, €CIIM TpaKThuyeckas pado-
Ta HE BBINOJIHEHA, UMEET IPyObIe OIIMOKH, HE MOJATOTOBJICH OTYET.



IIpakTuyeckoe 3ansitue Ne 2

Omnpenenenve MUPHUHBI 30HBI TYpOYJIEHTHOTO TOPEHHUsSI B OCHOBHOM (aze cropa-
HUS TIPY UCIIOJIb30BaHUU OEH30BOAOPOIOBO3AYIIIHON CMECH.

1 Ienb pabotel. OBNageTh NPAKTUYECKUMU HABBIKAMHU OTPEICICHUS IUPUHBI
30HBI TYpOYJIEHTHOTO FOPEHUs CKOPOCTH B HauaJibHOM (pa3e pacrnpocTpaHeHHUs Ijia-
MEHH MPHU UCTOJIB30BAHUHN XUMHUUYECKOI0 aKTUBATOPA TOPEHUSI.

2. Kpartkue cBeenus 1o pabore.
2.1 Tlpu BBHINOJHEHUH MPAKTUYECKOW pabOTHl HCIOJB3YIOTCS JaHHBIE SKCIEPUMEHTOB,
IPEIICTABICHHBIX B Ta0HIIE 1.

2.2 Kaxnplii CTyAICHT MOJTy4aeT Uil JaJIbHeuIIel o0paboTKu 3HaYeHue Kod(-
dbunreHTa n30bITKa BO3/TyXa M 3HaUYC€HUsI T00ABKU BOJIOPO/IA.

2.3 cxonHble JaHHBIE:

1. CrangapTHblE YCIOBHS: JABJICHHE W TEMIEpATypa, COOTBETCTBEHHO: Py =
0,1Ma, T, = 27°C.

2. KoaddunmenTs! n30bITKa BO31yXa, 0. , IPUBEACHBI B Ta0uLe 1.

3.Crenenb cxxarus, €, 7.

Ta6nuna 1 pe3ynbrarsl npeaBapurtesbHo o0padotku, N = 90006/MuH; OeH-
3WH

a H tl t2 t3 Intl Int2 Int3 tPz Pz

1,389 0,058 | 6,19E-03 | 7,87E-03 | 7,10E-03 | 3,33E-04 | 7,58E-05 | 4,89E-05 | 8,26E-03 | 5,38E+00

1,561 0,059 | 6,82E-03 | 9,08E-03 | 7,91E-03 | 2,14E-04 | 2,26E-05 | 1,81E-05 | 9,56E-03 | 4,67E+00

0,985 0,035 | 3,73E-03 | 4,22E-03 | 4,27E-03 | 1,61E-03 | 3,27E-04 | 4,17E-04 | 5,15E-03 | 5,79E+00

1,063 0,033 | 3,83E-03 | 4,51E-03 | 4,40E-03 | 1,26E-03 | 2,73E-04 | 3,03E-04 | 5,30E-03 | 5,64E+00

1,164 0,033 | 4,08E-03 | 5,03E-03 | 4,68E-03 | 9,26E-04 | 2,03E-04 | 2,21E-04 | 5,64E-03 | 5,36E+00

1,257 0,032 | 4,34E-03 | 4,84E-03 | 4,98E-03 | 6,38E-04 | 1,39E-04 | 1,57E-04 | 6,17E-03 | 4,94E+00

1,323 0,03 | 4,41E-03 | 5,14E-03 | 5,07E-03 | 5,71E-04 | 1,19E-04 | 1,41E-04 | 6,39E-03 | 4,77E+00

1,449 0,031 | 4,95E-03 | 6,76E-03 | 5,75E-03 | 3,39E-04 | 4,67E-05 | 550E-05 | 7,31E-03 | 4,01E+00

1,217 0,052 | 4,05E-03 | 4,29E-03 | 4,64E-03 | 7,56E-04 | 1,58E-04 | 1,83E-04 | 5,59E-03 | 5,25E+00

1,342 0,053 | 4,37E-03 | 5,14E-03 | 5,01E-03 | 4,73E-04 | 9,64E-05 | 1,15E-04 | 6,29E-03 | 4,71E+00

1,067 0,055 | 3,66E-03 | 4,20E-03 | 4,21E-03 | 1,50E-03 | 2,81E-04 | 3,60E-04 | 5,01E-03 | 5,74E+00

2.4. OnpenenseTcss MIMPUHA 30HBI TYpPOYJEHTHOIO TOPEHUs B Hanbosiee yaaéHHOM
OT CBEYH 30HBI KaMepPhI CTOpaHus 1o Gopmyrie:

L, = UpIntl-0,76

rae U, = 12,76/(t; —t;)— cxopocTh TypOyJISHTHOTO paclpOCTPAHCHUS TUIAMECHU
MexAy 1-bIM U 3-UM 3JEKTPOIaMH JAaTUUKA;
12.76 MM — paccTOsSIHUE MEXKIY STUMU AJIEKTPOJAMU;
t; u t3 — mpomMexxyTKu BpeMeHHU IpoxoxaeHus nepeaneit rpanuueit 3T 1-ro u
3-T0 3JIEKTPOJI0B, MHJUTUCEKYH/IbI



Intl - mpoMexyTOK BpeMEeHU POXOKICHUS 30HON TypOYyJIEHTHOTO TOpeHus 1-1o
AIEKTPOJIA;
0.76 — nuameTp 35ekTpoja natuuka = 0,76Mm

2.5 IlpoBecTu CpaBHUTEIBHBIN aHAIM3 IMOJIYYECHHBIX PE3yJIbTaTOB 00pabOTKH
XapaKTEPUCTHK PACTIPOCTPAHCHUS TUTAMEHH B C(POPMYIIMPOBATH 3aKITFOUCHHE.
2.6 OdopmiisieTcst OTUET MO pe3ybTaTaM BBITTOJTHEHHON pabOTHI.

Kpurepuu oueHku:

- OIICHKA «3a4YTEHO» BBICTABIIACTCS CTYJICHTY, €CIM MpaKTH4ecKash padoTa BbI-
IIOJIHEHA TPaMOTHO WJIM MMEET HECYIIECTBEHHBIC 3aMEYaHHUsl, BBINOJHEH OTYET IO
pabore.

- OLICHKA «HE 3aYTE€HO» BBICTABIISICTCS CTYJEHTY, €CJIM TIPaKTHYecKas padora
HE BBINIOJIHEHA, UMEET rpyOble OITMOKH, HE MOJITOTOBJICH OTYET.

10. O0pa3oBaTeabHbIC TEXHOJOTHH U METOAUYECKHE YKA3aHHUSA MO0 OCBOe-
HMIO JTUCHHUILIMHBI (Y4e0HOr0 Kypca)

JIJIsi OLICHKM 3HAHWW, YMEHHS W YPOBHS MPO(ECCHOHAIBHBIX KOMITCTCHIINH,
PUOOPETAEMBIX ACIUPAHTOM B IPOIECCE M3YYCHHS JUCHMILUTUHBI «OCOOEHHOCTH
CrOpaHus B TOPIIHEBBIX JBUTATENSAX M YCTAaHOBKAX», MCIOJB3YIOTCS TEXHOJIOTHH
TPAIUIIMOHHOTO O0yUCHHUS:

e JICKIUH;

® VHIWBUYAIbHBIC U TPYIIIOBbIE KOHCYJIbTAIMU 110 TEOPETUUECKUM M TPAKTHU-
YECKH BOIIPOCAM Kypca;

® MPOBEJACHUE PA3TUYHBIX (OPM CAMOCTOSTEIBHOM pabOTHI, KOTOpash BKIIOYACT

MOJTOTOBKY K JICKITMOHHBIM 3aHATHSAM, oopMIIcHHE pedepara U MOArOTOBKA

€ro MPE3CHTAIINH K 3allHTe.



11. YueOHO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmeYyeHHe TUCHH-
IUTMHBI (Y4e0HOI0 Kypca)

11.1. O6s13aTenbHast aUTEpaTYpa

/o

bubnuorpaduueckoe onucanue

Tun (yueOHUK,
ydaeOHOe TT0CO-
oue, yuebHO-
METOINYECKOe
nocodue, npax-

TUKYM U JIp.)

KonnuectBo
B
ouoImorexe

bopruukos JI.H.AnbrepHaTtuBnabie TormBa. CoBpeMeH-
HBIC BOIIPOCHI IPUMEHEHHSI BOJJOPO/Ia B TOPIIHEBHIX
JBC: yue6noe nocoobue/ bopraukos JI.H., [1asnos /I.A.,
[Maiikun A.I1., Jepsues A.Jl.; Camapckuii HayuHBbIH
nentp PAH, Camapa. 2016. 159 c.: un. ISSBN 978-5-
93424-772-1

YyebHoe mmocoodue

15

[Haiikun A.Il. Pacyer KOHLIEHTpalM¥ HECTOPEBIIUX YT-
JeBOAOPOIOB B oTpaboTaBmux razax JIBC (yuebGHoe mo-
cooume)/Illaiikun A.Il1., UBammnu I1.B., I'anue U.P.; Ca-
Mapckuii HayuHblid IeHTp PAH, Camapa. 2014. 60 c.: ui.
ISSBN 978-5-93424-720-2

YyebHoe mmocobdue

14

Kasrapanze P. 3. Teopust mopIIHEBbIX ABUTATEIIECH: CIIEL.
I'n. : yue6. dns crya. Bys3os, oOyyarommxcst mo crer.
«/IBurarenu BHyTpeHHero cropanus» / P. 3. KaBrapanse.
— I'pup YMO. — Mocksa : MI'TY um. H. D. baymana,
2016. — 719 c.: un. — bubnwmorp.: c. 679-700. — IIpeam.
VYka3z.: c. 701-705. — men. Yka3s.: c. 706-713.

Y4yeOHuK

25

Cmonenckuil B.B. KoHcTpykIus 1 3KCIlyaTaliliOHHbIE
cBoiicTBa aBTOMOOMIBHBIX JIBC: yuebHOE mocooue/
Cwmonenckuii B.B. JI3t06an A.M., Cmonenckas H.M.;
Camapckuit Hayunblil nentp PAH, Camapa. 2017. 155 c.:
wi. ISSBN 978-5-93424-790-5

YyebHoe mmocoodue

20

[Taiikun A.I1. XapakTepuCTUKU pacpoOCTpaHEHHUS TIa-
MCHH U UX BJIMAHUC HA 06pa30BaHHe HECCTOPCBUINX YyIJIC-
BOJZIOPOJIOB M OKCHJIa a30Ta B OTPa0OTABLIMX r'a3ax MpH
no0aBKe BOJOPO/Ia B TOIIMBHO-BO3AYIIHYIO CMECh SHEP-
TeTHYECKUX YCTAHOBOK C HCKPOBBIM 32)KHT'aHHEM:
(nayuynast monorpadus) /Ilaiikun A.I1., MBammu [1.B.,
Tanues U.P., lepsiue A.JI. CaMapCKUil HayYHbIN
nentp PAH, Camapa. 2016. 259 c.: un. ISSBN

978-5-93424-771-4

Mownorpadus




11.2. JlomosHuTeJbHAs JUTEpaTypa M y4deOHble MaTepuaiabl (ayamo-,
BH/1€OTIOCOOUS U JIP.)

e (onxa HayuyHou O6ubamorexku TI'Y:

Tun (y4eOHUK,
y4eOHOE TTOCOo-
Ne 6ue, yueOHO- Konungectso B
bubnuorpaduueckoe onucanue
/11 METOANYECKOE ounomorexke
nocoOue, Mmpak-
TUKYM H JIp.)
[Haiikun A.IT. XapakTepuCTHKH pacpOCTpaHEHUs
IUIAMEHU U UX BIUSHUE Ha 00pa30BaHUE HECTOPEBIINX
YIJIEBOAOPOIOB M OKCH/IA a30Ta B OTPAOOTABIIUX ra3ax
npu 1o0aBKe BOJOPO/ia B TOIJIMBHO-BO3IYIIIHYIO CMECh
5 | PHEpreTHYecknx yCTaHOBOK C HCKPOBBIM 3a)KUTaHUEM: Momorpadus 2
(mayunast monorpadwus) /Iaiikun A.I1., UBamun
[1.B., Tamues U.P., [lepsues A.Jl. Camapckuii
HayuHbli neHTp PAH, Camapa. 2016. 259 c.:
nin. ISSBN 978-5-93424-771-4
[TaporpazoB b.A., ®apadontor M.D., KremeHThEeB
B.B. /lpurarenu BHYTPEHHETO CTOPaHHUs: TEOpPHUSA, MO-
JEIMPOBAHKUE U PACUET MPOILECCOB: YUEOHUK MO KypCy
6 | «Teopust u paboyMxX NPOIECCOB U MOJCIUPOBAHHE VY4aebHuk 25
MPOLIECCOB B JIBUraTeNIIX BHYTPEHHETro CropaHus» /
ITox pen. 3acn. esr. Hayku b.A. llaporna3osa. — Ye-
nsouHck: M3n-so I0ypl'Y, 2006. — 382 c.
JIBUrate;in BHYTPEHHero cropaHusi: y4eO. /Ui BY-
30B. B 3 xu. Ku. 1. Teopus pabounx npoueccos / B. H.
7 | Jlykanun [u np.]; nox pen. B. H. Jlykanuna [u ap.]. — Y4aeOHuK 49
W3n. 3-e, mepepad. U ucnp. — Mocksa : Beicur. Illk.,
2007. - 479 c. : wi. — bubnmorp.: c. 476.
e npyrue GOHMIBL:
No bubnuorpadudaeckoe onvcanue Tun (yuebnuk, yue6HOE 10- MecTto
n/n cobue, yueOHo- XpaHEeHHS
METOANYECKOE ITOoCcoOue, (MeTomuuecKuit
MPAKTUKYM, ayAUO0-, BU- KaOMHET Ka-
JIe0TI0Co0us 1 Ap.) benpsl, TOpoI-
ckue Oubmmo-
TEKH U JIP.)
8 | ABTOMOOUIIBHAS TPOMBIIIIICHHOCTD Ileproanueckuii )xypHa Caiit:  mash-
in.ru
9 | JBuraTenectpoeHue [lepuonuueckuii >xypHa Caiir: rdiesel.ru
10 | XKypHan aBTOMOOMIIBLHBIX HH)KEHEPOB Tepuomieckui xypuan cautT KypHaia.
Sae-press.ru
COI'JTACOBAHO

JupexTop HayuyHOU OMOIMOTEKH

«

A.M. AcaeBa

(noonucs)

» 20 T

MII

(U.0. Damunus)
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11.3. Ilepeyenb pecypcoB HMHGPOPMANMUOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

Hayunas snektponnas 6udmuoreka: https://elibrary.ru/

DOnektponHas 6ubimoteka: http://www.bibliotekar.ru/ekonomika.htm
OdunmaneHblil caiiT Poccuiickoii rocymapctBenHoi oubmmoreku: https://www.rsl.ru/
OdunmanbHelii caiit komnanuu Koncynerant-moiroc: http://www.consultant.ru/

11.4. IlepeyeHb NPOrpaMMHOI0 o0ecne4eHu st

Ne HanmenoBanue 110 KoanuectBo | PexkBu3uTHI 10r0BOpa (1ara,

n/n JINIEH3UH HOMeEp, CPOK J1eiicTBHS)

1 Windows 1398 Ne619935341, 2013 r. Oec-
CPOYHBIN

2 Office Standart 1398 Ne61935138 ot  28.05.2012
OeccpOoUHBIi

11.5. Onucanue MaTepHalbHO-TeXHHYECKOM

0a3bl, HEOOXOAUMOM ISl

OCyIleCTBJIEHHSI 00Pa30BaTEIbLHOI0 MPoecca Mo JUCHHUILTINHE (MOTYJII0)

HaumeHoBaHne odopyno-
BAHHBIX Y4eOHBIX Ka0uHe-
TOB, J1abopaTopuii, Ma-

dakTHYecKHil agpec

NE o %
s | E2
Ne IlepeyeHb 0CHOBHOIO 000- | Y4eOHBIX KAOMHETOB, = g5 =
n/n CTEPCKUX M 1P. 001eKTOB pyAoBaHUS Jaéoparopuii, Ma- E X = g
IJIA MPOBEACHUSA MMPAKTH- CTEpPCKHX U p. g g §
YeCKHX 1 1a00paTOpPHBIX = Z =
3aHATUH
Jlaboparopust "Anamu- | Ctonel  yuenuueckwue, | 445020 Camapckas | 38,8 5
3a 'CM (YUT-85)" CTOJN  TpenojaBaTelb- | 001acTh, . Tomb-
CKHM, CTYJbs, Kad BBI- | ATTH, yi. bemopyc-
TSOKHOM JUIsl XpaHeHusd | ckas,l4r, kopiyc
nab. mocynsl u ['CM, | B, mo3umus o TI1
1 mkad BHITSDKHOU ¢ moa- | Ne 14,15, 1 stax,
BOJIOM H ciuBoM Bojsl, | (B-102)
nabopaTopHas yCTaHOB-
ka VYUT-85, Bepcrak
KENe3Hbld, mKad as
nmab. TOCyHmbl, CTeNax
METAJUIMYECKU .
VYuebnas  ayautopus | CTobl yuennueckue | 445020 Camapckas | 95,9 40
JUIS TIPOBENICHUSI 3aHs- | IByXMECTHble  (MOHO- | o6macth, T. Toib-
TUH JIEKIMOHHOTO TH- | OJOKH), CTOJN Mpenofa- | ATTH, yia. bemopyc-
na. YyeOHas ayauTo- | BaTEIbCKUH, JocKa | ckas,l4r, Kopmyc
pus Ui TpoBeneHus | aynuTopHas (menoBas), | b, mosurnusa mo TII
2 | sausruit cemuHapckoro | cryn, JABC -30-37, | Ne 10, 2 srax, (b-
Tuna. YdeOHas ayau- | HACTCHHbIE  II1akathl., | 208)

TOpUS ISl KypCOBOTO
MPOCKTUPOBAHUS  (BBI-
IIOJIHCHUA KYpPCOBBIX
pabor). YueOHas aynu-

JABC B-2, IBC 3ull
130, JABC A3JIK412,
JIABC BA3I1111., 6mok
kaptep B cbope PIIJI,
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HaumenoBanue 060pyno-

BAHHBIX YU4eOHBIX liaﬁl/lﬂe- Daxriaeckuii axpec N:h S E
No TOB, 1abopaTopuii, ma- IlepeyeHb 0CHOBHOIO 000- | y4eOHBIX KaOHHETOB, 5 § g =
n/n CTEPCKUX U 1P. 001eKTOR PylOBaHUs JabopaTopuii, ma- g £ = g

AJIA IPOBEACHUA NMMPAKTH- CTepCKHX H 1p. g E §

YEeCKHX U naﬁopaTopHux = Z B
3aHATUH

TOpHS NIl TIPOBEJICHUS | HATJIsTHOE nocooue

rpynnoBeix ¥ wuHAUBH- | "[llaTyHb!", razoryp-

IyalbHBIX KOHCYJIbTA- | OMHHBIN JIBUTATENb. ,

nuid. YuebHast ayauto- | peayktop [T, smek-

pus Ui mpoBeneHus | Tpuueckuit crenn "Cu-

3aHSATUN TEKYIIEro | cTeMa  OXJIaXAeHus'.,

KOHTPOJISI U TPOMEXY- | JIEKTPUUYECKUM  CTeH]

TOYHOM aTTECTALUH. "Cucrema cMmaszku",

PITJA, ABC BA3 2108,
HarJISIIHOE mocooue
"KoneHuarnie Babl",
HarJIsIIHOE mocooue
"[lopuan" crennaxu ¢
y3laMd W arperatamu
JABC

VYuebHas ayauropust CTOmBI yICHHUECKHE 445020 Camapckas | 66,6 48

JUTS IPOBEJICHUS 3aHS- | TBYXMECTHBIC (MOHO- o0mnacth, T. Tomb-

THI JIEKIIHOHHOTO TH- 0JIOKH), CTOJI TIpenoa- | SATTH, yi. bemopyc-

na. YueOHas ayIuTo- BaTEJNbCKUH, CTYJI IIpe- ckas, 14r, kopnyc

pusl 11 IPOBEACHUS moJaBaTeIILCKHH, Ka- b, mo3mums mo TII

3aHATUH ceMuUHapckoro | ¢eapa, nocka ayaurop- | Ne 24, 2 stax, (b-

THma. YueOHas ayu- Has (MesoBasi) 211)

TOPHS AJIs KypCOBOTO

MIPOCKTUPOBAHUS (BBI-

3 | nonnenus KYPCOBBIX

pabor). YueOHas ayau-

TOpUS AJI IPOBEACHUS

TPYNNOBBIX U UHANBU-

JyalIbHbIX KOHCYJIbTa-

nui. YueOHas ayauTo-

pusl U1 IPOBEACHUS

3aHATHN TEKYLIETO

KOHTPOJIA U IPOMEKY-

TOYHOU aTTECTalIUH.

Kommnbrotepnsiit kinacc. | Ctonel  yuenunueckue, | 445020 Camapckas | 84,8 16

[Tomemenune aas camo- | CTYJIbs ydeHuueckue, | oomactb, r. Tomb-

crosrenbHOl pabotel. | [IK ¢ BeIXOogoM B ceTh | ATTH, yi. bemopyc-

VYuebnas  ayautopus | HTEpHET ckas, 14, nmosunus

JUIS TIPOBEICHUS 3aHs- nmo TII Ne 48, 4

4 | THil cemMMHapcKoro TH- atax, (I'-401)

na. YueOHas ayauTo-
pusi UL KypCOBOTO
MIPOEKTUPOBaHUSA  (BbI-
MOJTHEHUSI  KYPCOBBIX
pabot). YueOHas ayau-
TOpUS JUIS TIPOBEIICHHSI
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Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX YUYeOHbIX KaOuHe-
TOB, JJabopaTopuii, Ma-
CTePCKHUX U JIP. 00bEKTOB
JJIs1 IPOBeAeHUsT MPAKTH-
YeCKHUX M J1a00paTOPHbIX
3aHATHIH

IlepeyeHb 0CHOBHOTO 060-
pyAoBaHuUsI

dakTUYecKnii agpec
y4eOHbIX KaOMHETOB,
JabopaTopuii, ma-
CTEepPCKHX M 1p.

ILnomanm, M

KoanuecTBo

MOCaJ0OYHbIX

MecT

TPYNIOBBIX U WHJIUBU-
JIyaJlbHBIX KOHCYJIbTa-
ui. YdeOHas ayauTo-
pust sl TTPOBEIACHUS
3aHATHI TEKYLLETO
KOHTPOJIA M TPOMEXY-
TOYHOM aTTECTaIlUH.
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