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JIMCT COT'JIACOBAHUA
/0bopomuas cmopoxa mumynbHo20 aucma/

[IporpaMMa NpakTHKH COCTaB/IEHA B COOTBETCTBHH C:

TpeboBanuaMHE DenepatbHOrO rocyIapCTBEHHOro 0Opa3oBaTeIbHOrO CTaHapTa BBICINErO
obpazosanus (®I'OC BO) no uanpasnenutro noarotoBku 15.04.03 IlpukianHas MexaHHKa,
yTBepKAeHHOro mpukazoM MuuoOpHaykn ot 21.11.2014 Ne 1490 (3aperucrpupoBad MuHIOCTOM
Poccun 16.12.2014, peructpannonssii Ne 35191);

[TopsaxomM opraHM3aldH W OCYLIECTB/IEHHS  00pa30BaTebHOW  JEATENBHOCTH 110
obpa3oBaTenbHBEIM NPOrpaMMaM BhICIIEro oOpa3oBaHus — NporpaMMam OakanaBpuara, IporpaMmMam
CrelHATHTETA, IPOrpaMMaM MarucTpaTypbl, YTBEPKICHHBIM npHkazoM MunoOpHayku Poccuu ot
05.04.2017 Ne 301 (3aperucrpupoBan Muntoctom Poccuu 14.07.2017, peructpaunonssiii Ne 47415);

[TonoxenneM 00 oOpa3oBaTenbHBIX mporpamMmax OakanaBpuara, erieLHaIMTETa M
maructpatypsl B BI'TY «BOEHMEX» wum. JI.®. YcruHOBa, yTBEpKICHHBIM IIPUKA3OM OT
01.09.2017 Ne 319-0. € r g Bl =

[Tporpammy coctaBuiu: kadenpa E4 BeicokosnepreTuyeckue yCTpoHCTBa aBTOMAaTHYECKHX
CHCTEM,

;7: ?/

Hectepos H.H.. n01€HT, K.T.H., JOUEHT

Dkcneprt: coBeTHHK [Ipesunenta Cankr-IleTepOyprekoit
TOPrOBO-IPOMEIIIIEHHON nanarsl, K.T.H. Perun H.H.
PaGouas mporpamma paccMoTrpeHa Ha 3acenanuu kadenpsl E4 BricokosnepreTHueckue

yerpoiicTsa aBToMatHyeckux cuctem «AL» LA 2020T. g

3asenyromuii kadpenpoii Urnarenko B.B., k.T.H.

CornacoBaHo:

[Ipencenarens Y4ueGHO-METOANYECKOH KOMHCCHH 10 YKPYITHEHHOH rpynie Hanpab/eHHH H
cneunansHocTeit moaroroBku (YMK mo YI'HuCII) 150000 Metamtyprusi, MammsOCTpOEHHE,

MarepuanoobpaboTka \\, A j\( .
1.1.H., ipopeccop Manos K.M. : ] }' ‘

JlucuunnuHa obecnieyeHa OCHOBHON yueOHOM nHuTepaTypoi

Jlupextop 6ubmmorekn BI'TY Cecuna H.B.




1. Knaccuduxanus

[IpakTuka Tur npakTuku Crioco6 npoBeaeHus
Vaeh [IpakTuKa Mo Moay4YeHUIO MEPBUYHBIX CranuonapHast /
yeOHast .
npo(hecCHOHABHBIX YMEHUN U HABBIKOB Brieznnas

2. e npakTHKH

Henssmu  y4eOHOM MPAKTUKHU  SIBISIOTCS 3aKpeIyieHHe U yriayOseHue
TEOPETUYECKOW MOJATOTOBKM  OOYyYalolerocsi, MNpuoOpeTeHHe UM  IEePBUYHBIX
Npo(eCCUOHATBHBIX YMEHUH M HABBIKOB CAMOCTOSATEIbHOW NPOQPECCHOHATIBHOM
JESITEIbHOCTH.

3. 3ajaum npaKkTUKHU

3anayamMu yueOHOM MPAKTUKU SIBIISIFOTCS:

O03HAKOMJICHWE C BHJIAMH W METOJaMU HAY4YHBIX KCCIICJOBAaHUH B 00JacTu
00pabOTKN METAIIJIOB TABJICHUEM;

cOop U 00paboTKa HAyYHO-TEXHUYECKOW HH(pOpMAIUU, U3YYEHUE IEepPeI0BOTrO
OTEYECTBEHHOTO W 3apyO0eXHOro OmbiTa MO u30paHHOW mpoOsieMe MPUKIAIHON
MEXaHHWKH, aHAJIN3 TIOCTABJICHHON 3a/1a4i B 00JIACTH MPHUKJIATHON MEXaHUKH Ha OCHOBE
nox0opa M U3ydeHHs JINTEPATYPHBIX UCTOUYHUKOB, COJEpKaTeIbHAs MOCTAHOBKA 3a/1a4
110 IPUKJIAJTHON MEXaHUKE;

pazpaboTka (UBMKO-MEXaHHMUYECKUX, MATEeMaTHYECKUX UM  KOMITBIOTEPHBIX
MOJeNIel, TPEJHA3HAUYCHHBIX JJIS BBITIOJHEHUS TEOPETUYECKUX W  PaCUYETHO-
AKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUNA M PEIICHUS HAYYHO-TEXHUYECKUX 3a/a4d B 00JIaCTH
NPUKIIATHON MEXAHUKMU;

ydacTHE B  PEIICHWHM  HAyYHO-TEXHUYECKHX 3aJad C  TMPUMEHEHUEM
MaTeMaTHYeCKUX U KOMIBIOTEPHBIX  MOJIEJCH, NPOrPaMMHBIX  CHCTEM
MyabTUAMCHHUILIMHApHOTO aHanu3a (CAE-cucteM MUPOBOTO ypOBHS).

4. Mecto npakTuku B cTpykrype OII

VYyeOHasi mpakThKa SBISETCS TUCLHUIUIMHON BapuaTHUBHOW dacTtu Ojoka 2
JTUCITUTUINH Y4eOHOTO TIIaHa.

VYyebHasi mnpakTHKa MNPOXOJUT B TEUYEHUE JBYX CEMECTPOB IIEPBOr0 Kypca.
OaszupyeTcs Ha JUCHUIUIMHAX Ojoka 1 0a30BOM M BapUaTHMBHOM dYacTed y4uyeOHOro
nJiaHa: «IlnanupoBanue u o0OpaboTka pE3yNbTaTOB AKCIIEPUMEHTaY,
«IKCTIEpUMEHTANIbHbIE METO/bl B 00pabOTKEe METaIOB JaBieHUuEeM», «YucieHHbie
METO/IbI PEIICHUS 3a/1a4 MPUKIATHON MEXaHUKI.

VYyeOHasi mpakTHKa MpeAHa3Hau€Ha IS 3aKperuieHusT 3HAaHUW U yMEHUi,
NpUOOPETEHHBIX CTYJEHTOM MPHU U3YYEHUH YKa3aHHBIX BbIIIE TUCHUIUIMH Ojoka 1, mis
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(bopMHUpOBaHUS TPAKTUYECKUX HABBIKOB B MHKEHEPHOW AESATENBHOCTU MO pa3padOTKe
U DKCINTyaTallMM  MalllMH M TEXHOJIOTMYECKUX MPOIECCOB OOpabOTKM METAIOB
JaBJICHUEM.

5. MecTo 1 BpeMs NIpOBeeHUs NNPAKTUKH

VYyeOnass mnpakrtuka npooautca B BI'TY «BOEHMEX» um. [1.®d. YctuHosa u
Ha MOPEINPUATUAX, C KOTOPBIMH YHUBEPCUTET 3aKIIOYWI JOTOBOPHI O MPOBEICHUU
npaktuk: ['O3 «O06yxoBckuit 3aBoa», OAO «Kmumo», OAO «ManmHOCTPOUTEIHHBIH
3aBojl «ApceHai», OAO «3aBog wumenn M.M. Kamuauna», OAO «Hayuno-
IIPOU3BOJICTBEHHOE MPEAIPUATHE «KpacHozHameHneny, OI'VII «Hayuno-
uccnenoBarenbekuii  mHCTUTYT  «IIOMCK», OAO «KoucTpykTOopckoe — Oropo
CHELUATBbHOIO MAIIMHOCTPOCHUS U JPYTHE.

Bpewmst mpoBenenus yaeOHo# npakTuku: 1 Kypc, B TeueHnue 1 u 2 cemecTpos.

6. Kovmnerennunm oOy4yaomerocs, ¢opmupyemble B  pe3yJbTare
NMPOXOKAEHUA MPAKTUKH

B pe3synpTaTe mNpOXOXKAECHUS Y4YEOHOM MPAKTUKA OOYy4aloIIUNCS JIOJHKEeH
MPUOOPECTH CIICAYIONINE MPAKTUUESCKUE HABBIKU, YMEHU S, KOMITICTCHIINH:

CIIOCOOHOCTh K aOCTpPaKTHOMY  MBIIUICHUIO,  OOOOIIEHUIO,  aHAIU3Y,
cucrteMaTusanuu u nporuozuposanuio (OK-1);

CIIOCOOHOCTH JIEWCTBOBAThH B HECTAHIAPTHBIX CUTYAITUSIX, HECTU OTBETCTBEHHOCTh
3a npuHsAThIE pemenus (OK-2);

CIIOCOOHOCTh K CAMOPa3BUTHIO, CaMOpeaIn3alii, UCIOIb30BAHUIO TBOPUYECKOIO
norenuuana (OK-3);

CIIOCOOHOCTh HCIIOJB30BaTh (yHIAAMEHTAJIbHBIE 3aKOHBI TPUPOJIbI, 3aKOHBI
€CTECTBEHHOHAYYHBIX JHUCIHUIUIMH M MEXaHUKU B TMporecce MpodecCHoHaNbHON
nesitenbHOCTH (OK-9);

CIIOCOOHOCTh TPHUMEHSTh COBPEMEHHBIE METOJIbI WCCJICJIOBAHMS, OIICHUBATh U
MIPEICTaBIATh PE3yIbTaThl BHITTOHEHHOU paboThl (OITK-2).

7. CTPYKTYpa U COAepKAHUE IPAKTUKHU
OO6m1ast Tpy10€MKOCTh TPaKTUKU cocTaBisieT 10 3adeTHbIX eaunull, 360 yacos.



Bunel mpou3BOACTBEHHOM pabOTHI, HA Dopmbl
Ne Pas bt (STAMbI) MPAKTHKH MPAKTUKE BKIIOYAs CAMOCTOSTeNbHY0 | TEKYLIETO
m/n paboTy CTYIEHTOB U TPYI0EMKOCTh KOHTPOJIS
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1 cemectp
1 IToaroroBUTENLHBII JTar,
BKJIFOYAIOLIMKA  BbLAAYY  3aJaHusl, 4 10 YcTHbI
MHCTPYKTaX 1o TEXHHUKE orpoc
0e30macHOCTH " U3y4YCHHE
TEXHUYECKOH JTOKYMEHTAIIUU
2 OCHOBHOM  ATal,  BKJIIOYAKOLIUNA 100 [IpoBepka
BBHITIOJTHEHUE BBIJAHHOTO 3a/IaHUS BBITIOJTHEHUS
3a/laHus
3 3aKIIOUYATENEHBIA JTal, 30 3amura
BKJTIOYAIOLIU T 00paboTKy oTyera
MOJIYUEHHBIX pPE3yJbTaTOB M HX
MIPECTABJICHUE B BUJIE OTUETA
Uroro B 1 cemectpe 4 10 100 30 144
2 cemecTp
1 IloaroToBUTEIbLHEIN JTaIl,
BKJIIOYAIONIMKA  BBbIAAYY  3aJaHus, 6 10 VY cTHEBIN
WHCTPYKTaX 1o TEXHUKE onpoc
0€301acHOCTH " H3y4YeHHUE
TEXHUYECKOW TOKYMEHTALUHU
2 OCHOBHOM  ATam,  BKJIIOYAKOLIUN 160 [IpoBepka
BBHITIOJTHEHUE BBIJAHHOTO 3a/IaHUS BBITIOJTHEHUS
3a/laHus
3 3aKII0YUTEIbHEIN JTaIl, 40 3amura
BKJTFOYAIOIITU T 00paboTKy oTdyera
MOJIYYEHHBIX PE3yJbTaTOB H HX
IIpeJICTaBJICHNE B BUJIE OTUETA
Hroro Bo 2 cemectpe 6 10 160 40 216
UTOT'O 10 20 260 70 360

8. Hay4Ho-uccienoBarebcKkue W HAYyYHO-IIPOHU3BOJACTBEHHbIE TEXHOJIOTHH,
HCIO0JIb3yeMbIe HA IPAKTHKE

[Ipu BBIMONMHEHUU Pa3IMYHBIX BUJOB PaOOT HA MPAKTUKE OOYYAIOUIHICS MOMXKET
UCIIOJIB30BaTh  CIEAYIOLIME  HAYyYHO-NPOU3BOJCTBEHHBIE  TEXHOJOTMHU:  aHAJIM3
3aKOHOMEPHOCTEH (OPMOM3MEHEHUSI U HANPSIKEHHO-ASPOPMUPOBAHHOTO COCTOSHUS
Marepuansa B Ipouecce 00pabOTKM METAJJIOB  JABJICHHEM; BO3MOXHOCTh



KOHCYJIbTUPOBAHUS 00YUaIOIIKUXCS MPENoAaBaTeNIsIMU B JTI000€ BpeMS U B JIFOOON TOUKE
IPOCTPaHCTBA MOCPECTBOM ceTu MHTepHeT.

9. @opMBbI MPOMEKYTOYHOH aTTECTAIIUM (10 UTOraM NMPAKTUKH)

®opMBl aTTeCTallMM [0 WTOTaM IPAKTHKW: COCTABJICHWE W 3allldTa OTYETa,
cobecenoBanue, audGepeHIMPOBaHHBIM 3a4eT. BpeMs mnpoBejeHUs aTTECTaIlUu:
71a00paTOPHO-3K3aMEHAI[MOHHAS CECCHSL.

10. YuebHO-MeTOAMYECKOE " uH(pOpMaALIMOHHOE o0ecneyeHmne
CaMOCTOAITEILHOI PadOThI CTY/IECHTOB HA NMPAKTUKE

B npouiecce nmpoxoxxaeHust yaeOHOM NPaKTUKU Ha MPEANPUATUN CTYICHTHl MOTYT
paboTaTh Ha WHKEHEPHO-TEXHUUYECKUX JIOJDKHOCTSAX, CBSI3aHHBIX C MPOCKTUPOBAHUEM
TEXHOJOTMYECKHUX MPOIIECCOB, TEXHOJIOTUYECKON OCHACTKH, pab04ero MHCTPYMEHTA.

OCHOBHBIMU JOKYMEHTAMH 110 IIPOU3BOJACTBEHHON IPAKTHUKE SABIISAIOTCS:

1) THEBHUK MPAKTUKH;

2) OTYET O IPOXOXKACHNUU IPAKTUKHY;

3) or3biB mpouIbHOM OpraHu3anuu o paboTre oOydaromierocs BO BpeMs
MIPOBEJICHUS MPAKTUK, BHITOJHEHHOW Ha 0a3e OpraHu3aluu.

JIHEBHUK TIPaKTUKHU 3alOJHAETCA CTYAEHTOM €XEIHEBHO, C YKa3aHHEM
MOJIyYEHHBIX 3aJJaHUI U BBITIOJTHEHHON paOOTHI.

Otuer no npaktuke opopmisierca B coorBerctBuu ¢ ['OCT 7.32. B ocHoBHOI
YacTH OTYETa PACKPBIBAIOTCS OCHOBHBIE BUJIbI paOOT, BBIMOJHEHHBIE CTYJIEHTOM Ha
MpaKTUKe, MPUOOPETEHHbIE 3HAHUS, YMEHUS U HABBIKU.

[Ipn mpoBeneHHH MNPOU3BOJCTBEHHOM MPAKTUKUH B MPOQUIBLHON OpraHu3alnuu
JHEBHUK M OTYET IO MPAKTUKE MPOBEPSIOTCA M IMOANUCHIBAIOTCA PYKOBOAMTEIEM
MPAKTUKU OT IPO(UIHLHONU OpraHU3aIiH.

Y4ebHo-MeToanYeckoe o0ecneyeHne NPaKTUKH:

OcHoBHas ydyeOHas JuTeparypa:
1. bbikoB, Cepreii IOpbeBuu. McnbiTanus matepuanioB [Tekct] : ydeOHOe

nocobue st By30B / C. FO. breikos, C. A. Cxuptnanze. - Ctapsiit Ockon : THT, 2015. -
135 c. : rpad., cxemsbl. - bubmuorp.: ¢. 135. - KoHTp. BOIpOCH: B KOHIIE TJaB. -
ISBN 978-5-94178-213-0 (15 3Kk3.).

2. TwurtoB, Awuapeii BanepbeBuu. lccienoBanue GU3NKO-MEXaHHUYECKUX
XapaKTEPUCTHK AehOpMHUPYyEMbIX MaTeprasioB [ Tekct] : yaeOHOe mocobue [aiist By30B] /
A. B. Turos, E. 1O. Pemmen, B. II. benoryp ; pea. I'. A. Hanunun ; BI'TY
"BOEHMEX" um. JI. ®. Ycrunona. - CII6. : [0. u.], 2013. - 110 c. : rpad., cxemsl,
Tab1. - bubnmorp.: c. 90. - Ilpun.: ¢. 91-109. - ISBN 978-5-85546-778-9 (55 3k3.).

3. llpukaagnas Teopusi miactudHocTH [Tekcr] : yueGHOe nmocodue Jjisi By30B /
K. M. Uranos [u ap.] ; pea. K. M. UBanos. - CII6. : [Tonmurexnuka, 2009. - 376 c. :



rpad., cxembl, Taba. - (YueOHoe mocobue s By30B). - ABTOpHI yka3. Ha 376 c. -
bubmmorp. B xonue rias. - ISBN 978-5-7325-0927-4 (70 3k3.).

4. TuroB, Anapeii BajepbeBuu. Teopus mimactuyHocTH [TekcT] : ydeOHOE
nocobue [ By3oB] / A. B. Tuto, A. O. ®anudaros, E. B. 3arepyxa ; pen. I'. A.
Hanwnmus ; BI'TY "BOEHMEX" um. J[. ®. Yctunona. - CII6. : [6. u.], 2014. - 110 c. :
rpad., cxemsl, Tabm. - bubmumorp.: ¢. 108. - ISBN 978-5-85546-843-4 (73 3Kk3.).

5. UBanoB, Koncrantun MmuxaiiioBud. MexaHuka mpoieccoB 00pabOTKu
nasnenneM [Tekct] : yueOHoe nmocooue s By30B / K. M. MBanos, H. 1. Hectepos, /1.
B. Yemanos ; BI'TY "BOEHMEX" um. JI. ®@. Ycrunosa. - CII6. : [6. n.], 2012. - 299 c.
: rpad., cxemsbl, Tabm., ¢oro. - bubmuorp.: c. 296. - OcH. o603HaY., COKpall. H
ab6peBuatypsl: c. 7-8. - ISBN 978-5-85546-680-5 (110 3Kk3.).

6. Kysnenos, JImutpuii IlerpoBuy. Teopus miacTUYHOCTH U TeOpus 00pabOTKU
MeTtauioB naBieHueMm [Tekct] : maGoparopHwri mnpaktukym [mis By3os] / 1. IL
Kysuenos, H. 1. Hectepos, K. M. UBanos ; BI'TY "BOEHMEX" um. /1. ®. Ycrunosa.
- CIIG. : [6. n.], 2007. - 77 c. : rpad., cxembl, Taba. - bubmuorp.: c. 76. - Borpocs! 11st
CaMOKOHTPOJISI: B KOHIIE j1a0. pal. - [Ipunoxenue: c. 71-75 (163 3k3.).

7. CmupHoB-AusieB, ['eopruii AJjieKCaHAPOBUY. OKCIEPUMEHTAIbHbBIC
uccieaoBaHusi B o0pabotke MetaiioB aaBieHueM [Tekct] / I'. A. CmupHoB-Ansies, B.
[1. YukupoBckuit. - JI. : Mammuoctpoenue, 1972. - 360 c. : rpad., puc., Tadn. -
bubmuorp.: c. 356-359 (37 3k3.).

8. YuabsinoB, Jayapa MHWBanoBu4. I[IpakTHueckoe mnNpUMEHEHHE METOJA
MUKPOCTPYKTYPHBIX W3MEPEHUU ISl UCCIACAOBAHUS JIe(POPMUPOBAHHOTO COCTOSHUS
3aroToBKH [Tekcr] : yueOHOE mocoOue mo KypcoBOMY M IUILNIOMHOMY MPOEKTUPOBAHUIO
/ 3. U. Ynwsnos, B. A. Kynpssues, K. M. Usanos ; BI'TY "BOEHMEX" um. JI. ®.
VYcerunogra. - CII6. : [6. u.], 1993. - 46 c. : un, taba. - bubnuorp.: c. 35. - Ilpunoxenue:
c. 36-45 (91 3k3.).

JlonosHuTEeNnbHASA AUTEPATYPA:

1. I'pumna, B.M. DkcnepuMeHTalbHO-aHAIMTUYECKUE METOMbl HCCIICIOBAHMI
MJIACTUYECKOTO TECUCHHS: yueOHOE Mocooue Mo Kypcy « DU3HKO-MaTeMaTHIECKast TEOPUS
KOBKM M mmTaMnoBku» / B.M.I'pummn, A.I'.OBunnHukoB. — M.: M3a-80o MI'TY wum.
H.3.baymana, 2005. — 84 c.

2. CmupHoB-AusieB, I'eopruii AjsiekcanapoBuyd. ConpoTUBIECHUE MaTEPUAIOB
wiactuueckomy neopmupoBanuto [TekcT] : HWHKEHEepHble pacy€Thl MPOILECCOB
KOHEYHOTo (hopmon3MeHeHust matepuaion / I'. A. CmupHOB-Ansies. - 3-e uzn., nepepad.
u jor. - JI. : Mammuoctpoenue. Jleaunrp. ota-uue, 1978. - 368 c. : rpad., puc., Tadm. -
bubmuorp.: c. 362-365 (131 3k3.).

3. NWabuH, Jleonna HukonaeBud. TexHonorus auctoBoil mramnoBku [Tekcr] :
yueOnuk 115t By30B / JI. H. Unbun, U. E. Ceménos. - M. : Jlpoda, 2009. - 475 c. : rpad.,
cxeMbl, Taoi. - (Briciee o6pazoBanue). - bubauorp.: ¢. 466-469. - KoHTpo1. BOIPOCHL:
B KOHIIe I71aB. - ISBN 978-5-358-03273-6 (3 3Kk3.).



4. AreeB, Hukoaaii I1aBaoBuY. DKCriepuMeHTAIbHOE HCCIIEOBAaHUE MTPOLIECCOB
BBITSDKKHU 1 00kuMa [ TekcT] : maboparopHsiii mpaktukym [a1st By3oB] / H. I1. Arees, B.
A. Jlo6os, E. B. 3arepyxa ; pea. I'. A. dauunun ; BI'TY "BOEHMEX" um. /1. ®.
Ycerunona. - CIIO. : [6. u.], 2013. - 49 c. : rpad., cxemsl, Tabi., hoto. - bubnauorp. B
KoHIIe J1a0. pad. - KonTp. Bompockr: B KoHIIE J1a0. pad. - [Ipwmr.: c. 45-48. - ISBN 978-5-
85546-745-1 (60 3Kk3.).

5. ComnpoTuBjieHHe MATepHATIOB ILUIACTHYECKOMY Ne(DOPMUPOBAHUIO B
NPUIOKEHUSX K TIpolieccaM 00paboTku MeTamioB gasieHueM [Tekcr] / A. B. JIscHukoB
[v np.] ; pea. A. B. Jlacaukos. - CIIG. : Buemropruzaar-Iletepoypr, 1995. - 527 c. :
rpad., puc., Tabi. - ABTOpbI yKa3aHbl HA 000POTE TUTYJIBHOTO JUCTa. - bubmuorp.: c.
525 -527. - ISBN 5-88281-001-9 (56 3Kk3.).

HnuTtepHeT-pecypebl: www.e.lanbook.com; www.library.voenmeh.ru.

12. MaTrepuabHO-TEXHHYECKOe o0ecreyeHne NPaAKTHKH

[Ipy mnpoxoxaeHUW TMPAaKTUKK B MNPOQUIBLHON OpraHu3aluu MaTepualbHO-
TEXHUYECKUM O0O0€CTeUeHUEeM MPaKTUKHU SBISIETCS TEXHOJIOTMYECKOe 000py/I0BaHUE,
UCIIOJIb3yeMOe€ B MNPOQUIBHOM  OpraHu3aluu  JJIsi  M3TFOTOBJIEHUS  U3JENUM
MamHOcTpoeHud. Ilpm npoxoxnaenum npaktukn B BI'TY um. VYcrtunosa [1.O.
MaTepUATHHO-TEXHUYECKUM O0ECIIeueHnEeM MPAKTUKH CIYKUT Ky3HEYHO-TIPECCOBOE,
nabopaTopHOE W JIpyrue BUILI 000py/OBaHUs, UMeroIIeecss Ha Oamance kadenpsl E4
«BBICOKOAHEPreTUYECKUE YCTPOMCTBA ABTOMATHYECKUX CHUCTEM»: HCIbITaTEIbHAs
mammHa Shimadzu AGX-100 ¢ HomuHansHOM cwiion 100 kH; ucnelTaTensHas MalmHa
P-100 ¢ wnommuanpHoM cumiaor 1000 kH; wcnoeitarensHas wmammaa ['MC-50 c
HoMmuHaJbpHOU cuitoit 500 xH; ncneirarensHas mamuaa MMY-30 ¢ HoMUHaAJIBHOM CHJION
300 kH; ucnerratensuas Mmamuaa UM-4A ¢ HomunaneHol cusoit 40 kH; npubopsr 11s
M3MEpEHUs TBEpAOCTH Mo bpuHento u PokBemly; HHCTPYMEHTAIbHBIE U3MEPUTEIIbHBIC
MHUKPOCKOIIBI, METauIorpauueckuii MHUKPOCKOI, MPUOOp aKyCTHYECKOW HSMHUCCHUU
Jloxton 2004.

KomnbrorepHusie knaccol (aya. 320, 377).

13. ®oHabl OUEHOYHBLIX CPEACTB /AJs IPOBEJACHUS MPOMEKYTOUYHOM
arrecTalu 00y4aromuxcs Mo NpPaKTUKe

IIpn mpoBeneHMM NPOMEKYTOYHOM AaTTECTALMU II0 IIPAKTUKE PEKOMEHIYETCS
OLICHMBAThH BBIMOJHEHHYIO CTYAEHTaMH paboTy IO TPEM HaIPaBICHUSIM:

1) nonoXKUTENBHOE PELICHUE MTOCTABICHHOM 331a4K;

2) NpaBWILHOCTH U AKKYpPaTHOCTb COCTaBJICHHUS OTYETA;

3) KOPPEKTHOCTH U MOJIHOTA OTBETA HA KOHTPOJIbHBIE BOITPOCHI.

B npouecce arrectauuu CTyA€HTY MOTYT OBITh 33JlaHbl KOHTPOJIbHBIE BOIPOCHI,
OTHOCSIIIUECS K IIPAKTUKE, HAITPUMED:


http://www.library.voenmeh.ru/

1. O0mas xapakTepUCTUKA TE€OMETPUYECKUX METOJO0B HCCIEIOBAHUS HaNpPsHKEHHO-
1e(OpPMHUPOBAHHOTO COCTOSIHHUSI.

2. XapakTepucTHKa METOJ1a KOOPJUHATHOU CETKHU.

3. XapakTepucTuka  METOJa  CONPOTHUBJICHUS  MaTepHalioB  IJIACTUYCCKOMY
nehOpMHUPOBAHUIO.

4. XapakTepucTuKa METO/1a MOACIIUPOBAHUS HA MHOTOCJIOMHOM MaTepHuaie.
5. XapaKTepucTrka METOAa BU3HUOIUIACTUYHOCTH.

6. XapakTrepucTruka METOJ1a Myapa.

7. XapaKTepucTruKa METO/1a 3JIEKTPOTHUAPOAMHAMUYECKON aHAJIOTHUH).

8. O0mas xapakTEPHUCTHKA TMOJISPU3ANMOHHO-ONTHISCKAX METOJO0B HCCIIECIOBAHUS
HaIPsHKEHHO-1E(HOPMUPOBAHHOTO COCTOSTHHUSI.

9. XapakTtepuctuka MeTo1a GOTOYNPYTOCTH.
10. Xapakrepuctuka Metoa GOTOMIaCTUIHOCTH.
11. Xapakrepuctuka MeTOJja ONTUYECKU-UYBCTBUTEIbHBIX TOKPBITHIA.

12. O6mas xapakTEepUCTHKA CTPYKTYPHO-HACIEICTBEHHBIX METOJOB HCCIEAOBAHUS
HaIPsHKEHHO-1e(HOPMUPOBAHHOTO COCTOSTHHUSI.

13. XapakrepucTuka MUKPOCTPYKTYPHOTO METO/IA.

14. XapaktepucTuka METOJa U3MEPEHNUS TBEPIAOCTH.

15. XapakrepucTuka MeTofa XpynK1ux MOKPBITUH.

16. XapaktepucTuka HHTEpPEPOMETPUIECKOTO METO/IA.

17. XapakrepucTuka peHTI€HOBCKUI METO/A.

18. Obmiast xapakTepucTUKa METO0B TEH30METPUPOBAHHSL.
19. UcnbiTanue Ha pacTsKEHUE.

20. UcnblTaHue Ha CKaTHE.

21. McnipiTaHue Ha KpyYEHHE.

22. MetoJibl OnipeIesIeHUs] TBEPAOCTH METAJIOB U CILJIABOB.

23. Onpeneneane (PyHKITMOHATILHONW 3aBHCHMOCTA «HHTCHCHUBHOCTH PACTSIKEHUN —
WHTEHCUBHOCTH Jie()OpMAIIHI UCTIBITAHNEM Ha PaCTSKECHUE.

24. Onpenenenue GYHKIIMOHAIBHOM 3aBUCUMOCTH «UHTEHCUBHOCTh PACTSKEHUM —
WHTEHCHUBHOCTD Jie(hopMaIliiy UCTIHITAHUEM Ha CKaTHeE.

25. MeTonpl onpeiesieHus 3HaUeHU N Kod(DPUIMeHTa TpeHuUs.

26. MeToapl TOCTPOSHUS JUATPaMM MPEACTbHON MJIACTUYHOCTH METAJJIOB U CIIJIABOB.
27. Metoabl UCCIEeI0OBAHUE CTPYKTYPhl METAIJIOB U CIJIABOB.

28. XapaKkTeprucTUKa aKkyCTUYECKUX METOJI0OB UCIIBITAHUI.

29. TexHOJIIOTHYECKUE UCTBITAHUS (TEXHOJIOTHYECKUE MPOOBI): UCIIBITAHUE HA W3TUO U
3aru0, UCTMIBITAaHKE HA U3THUO C Iepernoom.



30. TexHONOTUYECKHUE UCTIBITAHUS (TEXHOJIOTUYECKUE MPOOBI): UCIBITAHUS TPYO.

31. TexHomoruueckne UCHBITAHUS (TEXHOJOTUYECKHE TIPOOBI): WCHBITAHHWS Ha
CIOCOOHOCTH K TITyOOKOM BBITSIKKE.

VYpOBEeHb BBHITMIONIHEHHS KKIOTO HAmpaBlieHHWs OIeHWBaercsi Oamtamu. [lepBoe
Hanpasieane — oT 0 — 40 6amwioB, BTOpoe — oT 0 g0 40 G6amioB, Tpethe — ot 0 10 40
0asoB.

Kpurepnn onieHuBaHus:

MOJIOXKUTENIFHOE pellieHHe MOCTaBICHHON 3a1aun: Hu3kui — 0-10 6asmoB; cpennuit
— 10-20 6amnoB; xopomuii — 20 -30 6anos; Beicokuii — 30-40 6asos;

MPaBUJILHOCTh U aKKYPAaTHOCTh MPABWIBHOCTh COCTABJICHUS OT4YeTa: HU3KUii — 0-10
6anoB; cpenuuii — 10-20 6amios; xopoiuit — 20 -30 6amioB; Beicokuii — 30-40 6amios;

KOPPEKTHOCTh U MOJTHOTA OTBETA HA KOHTPOJIbHBIE BONPOChl: HU3KUM — 0-10 6asos;
cpenuuit — 10-20 6amioB; xopouuit — 20 -30 6ayioB; Beicokuit — 30-40 Oasios.

bannbl, BeICTaBlIEHHbBIE 3@ MPOJEIAaHHYIO0 paboTy, pEKOMEHAYETCSl YUUTHIBATh MPH

MPOCTaHOBKE U] PEepeHITMPOBAHHOTO 3aUeTa:
3+I+K=5b

rje 5- UTOroBbIM OaJll 32 HAYYHO-UCCIIEA0BATENILCKYIO pabOTy CTYI€HTOB;
3 - YPOBEHb pELICHU [TOCTaBICHHOM 3a1auH;
Il - IPaBUWJIBHOCTb U aKKypPaTHOCTb COCTaBJICHHUS OTYETA,;
K - KOPPEKTHOCTb U MOJHOTA OTBETA HA KOHTPOJIbHBIE BOIIPOCHI.

Ntoroeenii 6amt ot 30 g0 60 6ayijIoB - 3a4TEHO-YAOBIETBOpUTETBHO; OT 60 10 90
0a10B — 3auTeHO-X0poI1o, 0T 90 10 120 — 3a4TEHO-OTIUYHO.



[Tpunoxenue 1
K [IpOrpaMMe yueOHOU MPAKTHKU

CIIPABKA

o Haauyuu B Oudaunoreke BI'TY «BOEHMEX» um. /I.®. YcTruHoBa yueOHOM
JINTEPATYPbl

1. HaumeHoBaHuE TUCIUILIMHBL: Y4YeOHAasl MPAKTHKA.
2. Kadenpa: E4 «BbpICOKOIHEPTETHYECKUE YCTPOUCTBA aBTOMATHIECKUX CHCTEM).

3. IlepedyeHb OCHOBHOM yueOHOM JTUTEpaATYyPHI:
3.1. bbikoB, Cepreii IOpbseBuu. Vcnbitanus marepuanoB [Tekct] : yueGHOE

nocobue 1151 By30B / C. 1O. breikos, C. A. Cxuptnanse. - Crapsiit Ockon : THT, 2015. -
135 c. : rpad., cxembl. - bubmmorp.: ¢. 135. - KoHTp. BOIpoOCH: B KOHIIE TJIaB. -
ISBN 978-5-94178-213-0 (15 3Kk3.).

3.2. bbikoB, Cepreii IOpbeBuu. lcnbiTanuss MarepuaioB [DJIEKTPOHHBIN
pecypc] : yue6Hoe nmocooue ais By3oB / C. FO. breikos, C. A. CxupTtianze. - DIEKTPOH.
tekcToBble fAaH. - Ctapeiit Ockou : THT, 2015. - 1 311, 5keCcTK. JUCK : 11B. : rpad., CXEMBI.
- OnexTpoH. Bepcus ned. myosnukamun \\lib_server\elres\elr02350.pdf. - bubnuorp.: c.
135. - Kontp. Bonpocsl: B koHIle raas. - ISBN 978-5-94178-213-0.

3.3. TuroB, Aunapeii BajepneBuu. HccrnegoBanue (HU3HKO-MEXaHHUECKUX
XapakTepucTHK aedopmupyembix matepuanoB [Tekcr] : yuebHoe nocobue [asis1 By30B] /
A. B. Turos, E. 0. Pemmen, B. II. benoryp ; pen. I'. A. anumun ; BI'TY
"BOEHMEX" um. JI. ®. Ycrunona. - CII6. : [0. u.], 2013. - 110 c. : rpad., cxemsl,
Tab1. - bubnmorp.: c. 90. - Ilpuin.: ¢. 91-109. - ISBN 978-5-85546-778-9 (55 3k3.).

3.4.TutoB, Amnapeii BanepbeBuu. VccienoBanne GU3HKO-MEXaHUUECKUX
XapaKTePUCTHK JAePOPMHUPYEMBIX MaTepuanoB [DIEKTPOHHBIM pecypc| : yueOHOe
nocobue [nns By3oB| / A. B. Turtos, E. FO. Pemmes, B. Il. bernoryp ; pen. I'. A.
HNanunun ; BI'TY "BOEHMEX" um. [[. ®@. YcruHoBa. - DNEKTPOH. TEKCTOBBIE AaH. -
CIIb. : [6. u.], 2013. - 1 a11. xecTK. AUCK : rpad., CXeMbl, Ta0J. - DIEKTPOH. Bepcus Med.
nyomukamuu \lib_server\elres\elr01970.pdf. - bubmuorp.: c. 90. - Ilpun.: c. 91-109. -
ISBN 978-5-85546-778-9.

3.5. llpuknaaHasi Teopusi IJIACTHYHOCTHU [TekcT]| : ydyeOHOe mocoOue s
By30B / K. M. UBanos [u ap.] ; pen. K. M. UBanos. - CII6. : Ilonutexnuka, 2009. - 376
c. : rpad., cxemsl, Tabi. - (YueOHOe mocobue st By30B). - ABTOpHI yka3. Ha 376 c. -
bubmuorp. B xonre rmas. - ISBN 978-5-7325-0927-4 (70 3k3.).

3.6. IlpukaaaHasi Teopusi MJIACTHYHOCTH [DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue mis By3oB / K. M. MBanoB [u ap.] ; pea. K. M. MBaHOB. - DIeKTpoH.
tekcToBblie AaH. - CIIO. : Tlonurexnuka, 2009. - 1 371. )KEeCTK. TUCK : Tpad., CXeMbI, Ta0JI.
- (YuebHoe mocoOMe I8 BY30B). - OJEKTPOH. BepcUs Med. MyOJMKalUU
\\lib_server\elres\elr02548.pdf. - ABTops! yka3. Ha 376 c. - bubnmorp. B KOHIIE T71aB. -
ISBN 978-5-7325-0927-4.

10



3.7. TuroB, Anapeii BanepreBuu. Teopus miactuunoctu [Tekcr] : yueOHoe
nocobue [ By3oB] / A. B. Tuto, A. O. ®anudaros, E. B. 3arepyxa ; pen. I'. A.
Hanmnmun ; BI'TY "BOEHMEX" um. J[. ®. Yctunona. - CII6. : [6. u.], 2014. - 110 c. :
rpad., cxemsl, Ta0J. - bubmauorp.: c. 108. - ISBN 978-5-85546-843-4 (73 3k3.).

3.8. TuroB, Anapeii BanepbeBuu. Teopus IUIACTUYHOCTH [DJIEKTPOHHBIN
pecypc] : yaebHoe mocobme [mist By3oB] / A. B. TutoB, A. O. ®anudaros, E. B.
3arepyxa ; pexa. I'. A. Hanuwnmuna ; BI'TY "BOEHMEX" um. JI. ®. YctuHoBa. -
DnekTpoH. TekcToBble naH. - CIIO. : [6. u.], 2014. - 1 211. *ecTK. auckK : rpad., CXeMbl,
Tabn. - OnekTpoH. Bepcus mned. nyonuxanuu \\lib_server\elres\elr02083.pdf. -
bub6mmorp.: c. 108. - ISBN 978-5-85546-843-4.

3.9. UBanoB, Koncrantun MuxaiijioBud. MexaHuka mporeccoB oOpabOTKU
nasneHueM [Tekcr] : yueOHOE mocobue st By30B / K. M. MBanos, H. 1. Hectepos, /1.
B. Ycmanos ; BI'TY "BOEHMEX" um. JI. ®. Yctunosa. - CII6. : [6. u.], 2012. - 299 c.
: tpad., cxempl, Tabn., dorto. - bubmmorp.: c. 296. - OcH. 0003Ha4., COKpail. U
ab66peBuarypsl: ¢. 7-8. - ISBN 978-5-85546-680-5 (110 3k3.).

3.10. UBanoB, Koncrantun MmuxaiijioBuu. MexaHuka mporeccoB oOpadOTKH
JaBjieHHeM [DJeKTpoHHBIN pecypc] : yueOHoe mocobue ais By3oB / K. M. MBanos, H.
N. Hecrepos, /. B. Yemanos ; BI'TY "BOEHMEX" um. [[. ®. YcruHoBa. - D1€KTpOH.
tekcToBbie naH. - CII0. : [0. u.], 2012. - 1 a1, %KecTK. IuckK : rpad., cxemsl, Tad., HOTo.
- OnexTpoH. Bepcus ned. myonukanun \\lib_server\elres\elr01999.pdf. - bubnuorp.: c.
296. - OcH. 0603Hau., cokparl. U abopeBuarypsl: c. 7-8. - ISBN 978-5-85546-680-5.

3.11. Ky3neuoB, [Amurpuii IlerpoBuu. Teopus mNIACTUYHOCTH U TEOpUs
00paboTku MeTasuioB aaBineHueM [Tekcr] : mabopatopHblil MPakTUKYM [aJia By30B] / [1.
IT. Ky3neuoB, H. 1. Hecrepo, K. M. Uanos ; BI'TY "BOEHMEX" um. [I. ®.
Ycerunona. - CII6. : [6. u.], 2007. - 77 c. : rpad., cxemsl, Tabu. - bubnuorp.: c. 76. -
Bonpocs! 11st caMOKOHTpoOJIst: B KOHIIE J1a. paod. - [Ipunoxenue: c. 71-75 (163 3xk3.).

3.12. Ky3neuoB, [Amurpuii IlerpoBuu. Teopus mNIACTUYHOCTH U TEOpUs
00pabOTKM METAJUIOB JaBJICHUEM [DIEKTPOHHBIN pecypc]| : 1abopaTOpHbIN MPAKTUKYM
[ansa By3oB] / . I1. Ky3nenos, H. . Hectepos, K. M. Usanos ; BI'TY "BOEHMEX"
uM. J[. @. YctunoBa. - DnekTpoH. TekcToBbie AaH. - CII6. : [0. u.], 2007. - 1 371. xecTK.
auck  : rpad., cxembl, Tabm. - DJIEKTPOH. Bepcus Med.  MyOJIMKalUH
\lib_server\elres\elr01004.pdf. - bubmuorp.: c. 76. - Bonpocsl i1 CaMOKOHTPOJIS: B
KoHIIe J1al. paob. - [Ipunoxenue: c. 71-75.

3.13. CmmupHoB-AusieB, ['eopruii AJleKCAHAPOBHY. OKCIEPUMEHTAIbHBIC
uccaenoBanus B 00padoTke mMeramwioB aaBieHueM [Tekct] / I'. A. CmupHoB-Ansies, B.
I1. YukumoBckuit. - JI. : Mammuoctpoenue, 1972. - 360 c. : rpad., puc., Tabdn. -
bubmmorp.: c. 356-359 (37 3k3.).

3.14. CmupHoB-AusieB, ['eopruii AJleKCAHAPOBUY. OKCIEPUMEHTAIbHBIC
uccie0oBaHusl B 00pa0OTKEe METa/UIOB JaBlIeHHEM [DNeKTpoHHBIM pecype] / . A.
CmupHoB-AnsieB, B. II. UuKMAOBCKUN. - OJIEKTPOH. TEKCTOBbIE paH. - JL
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MammHocTpoenue, 1972, - 1 a1 xecTk. auck : rpad., cxemsl, Tabu. - bubauorp.: c.
356-359. :

3.15. VYabsnoB, Oayapa MHeanosuu. [IpakTHyeckoe mnpHMeHEHHE MeTOAA
MHKPOCTPYKTYPHBIX H3MEpeHHH I HcCieaoBaHHs Ae(hOPMHUPOBAHHOIO COCTOSIHHUS
3aroToBkH [ Texct] : yqyeOHoe nocobue no KypcoBoMy U JUIIIOMHOMY ITPOEKTHPOBAHHUIO
/ 3. U. Yaesanos, B. A. Kyapssues, K. M. Usanos ; BI'TY "BOEHMEX" um. /1. ®.
VYerunona. - CII6. : [6. u.], 1993. - 46 c. : un, Tabn. - bubnuorp.: c. 35. - I[Ipunoxenue:
c. 36-45 (91 3k3.).

4. IlepeyeHb OOMOJIHUTEIBHON JIUTEPATYPHI:

4.1. CmupHoB-AasieB, ['eopruii AnexcanapoBuy. COnpoTHBIEHUE MaTepUaloB
niactTuyeckoMy zaepopmupoBaHuio [TekcT| : HHKEeHepHble pacy€Thl MPOIECCOB
KOHe4YHOTO (hopMon3MeHeHus MatepuanoB / I'. A. CMupHOB-AseB. - 3-e u3., nepepad.
u gor. - JI. : MammHoctpoerue. Jlenunrp. ota-uue, 1978. - 368 c. : rpad., puc., Tabu. -
bubauorp.: ¢c. 362-365 (131 3k3.). , k.

4.2. Anbun, Jeonna HukonaeBuu. TexXHONOTUs JTUCTOBOM TaMnoBKH [TekcT]
: yuebnuk ans Bys3oB / JI. H. Uneun, U. E. Ceménos. - M. : JIpoda, 2009. - 475 c. :
rpad., cxemsl, Tabn. - (Beiciiee obpazoBanue). - bubnuorp.: ¢. 466-469. - Konrpou.
BOIMpOCKL: B KOHIe r1aB. - ISBN 978-5-358-03273-6 (3 3k3.).

4.3. Hnbun, Jeonna HwukogaeBnu. TexHOIOrHs JMCTOBOM IITAMIIOBKH
[DnexTponnbiit pecypc] : y4ebnuk mms ByszoB / JI. H. Mneun, U. E. Ceménos. -
DneKkTpoH. TekcToBble AaH. - M. : Ipoda, 2009. - 1 a1 xecTK. gUCK : rpad., CXEMBI,
tabn. - (Beiciiee oOpa3oBaHue). - DIEKTpOH. Bepcust Imed. MyOnMKanuu
\\lib_server\elres\elr02136.pdf. - BuGmmorp.: c. 466-469. - KoHTp. BOMpOCHl: B KOHIIE
raas. - ISBN 978-5-358-03273-6.

44. Aree, Hmukxonaii IlaBioBHY. DKCIepUMEHTaNIbHOE HCCIEIOBaHKHE
MPOLECCOB BBITSDKKU M 00kuMa [Tekct] : nabopaTopHblii NpakTUKyM [fuis By3oB] / H.
[1. Arees, B. A. Jlo6os, E. B. 3arepyxa ; pen. I'. A. danunux ; bI'TY "BOEHMEX"
um. . ®@. Yerunosa. - CII6. : [6. u.], 2013. - 49 c. : rpad., cxemsl, Tabm1., ¢poto. -
bubnuorp. B koHue 1ab. pab. - KoHTp. Bonpock!: B koHile 1ab. pab. - [Tpuin.: c. 45-48. -
ISBN 978-5-85546-745-1 (60 3Kk3.). :

4.5. AreeB, Huxoaai IlaBioBH4Y. DKCIEPUMEHTAIBHOE MCCIIEOBAHUE
TMPOLIECCOB BBITSXKKU M 06kKHMa [DeKTpOHHBIA pecypc] : 1abopaTOpHBIH MPAKTHKYM
[nns By3oB] / H. I1. Arees, B. A. JIo6os, E. B. 3arepyxa ; pea. I'. A. Jlanunun ; BI'TY
"BOEHMEX" um. [I. ®. YcTunoBa. - DnektpoH. TekcToBele AaH. - CII6. : [6. u.], 2013.
- 1 311 &ecTK. muck : rpad., cxemsl, Tabi., GoTO. - DIEKTPOH. Bepcus ned. mybIrKaluH
\\lib_server\elres\elr01920.pdf. - Bubnuorp. B xonue nab. pab6. - Kontp. Bompocsl: B
KoH1e 1ab. pab. - [Tpun.: c. 45-48. - ISBN 978-5-85546-745-1

4.6. ConpoTHBJIeHHe MaTepHAJIOB IJIACTHYeCKOMY Je(OpMHUpPOBaHUIO B
IPUIIOKEHUAX K Tpoleccam obpaboTku metanno nasneHreM [Tekct] / A. B. JIacuukos
(1 ap.] ; pen. A. B. JIscuukos. - CII6. : Buemrroprusaar-Ilerepbypr, 1995. - 527 c. :
rpad., puc., Tabn. - ABTOpBI yKa3aHbel Ha 060poTe TUTYIBHOrO NUcTa. - brubnuorp.: c.
525 -527. - ISBN 5-88281-001-9 (56 3k3.).

Jupexrop 6ubnmuorexu /ﬂ (Cecuna H.B.)




[Tpunoxenue 2
K [IporpaMMe MpaKkTUKH

JIMCT UBMEHEHU I, BHOCHUMBIX B I[IPOTPAMMY IIPAKTUKU
HA 202 /202 YUYEBHBIN I'OJ]

B nporpaMmMmy npakTUKHU BHECEHBI CIAEAYIOIINE U3MEHEHUS:

Bce u3smenenuss mporpamMmbl MpPaKTUKA pPACCMOTPEHbI U OJ0OpEHBI Ha 3acellaHuu

kadenpei-pazpadbotunka E4 «  » 202 T

3aBenyromuii kaheapon / /

13



