[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO oo
NHdopmaumsa o Bnagenbue: &
®WNO: Nexapesckuii bopuc Bnagummposuy ‘
[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[Jlata noanucanus: 12.07.2021 16:11:29 MMNHOBPHAVYKU POCCHUN

YHuKasbHbIA NPOrPaMMHbLIN kS TepaibHOE TOCYIApCTBEHHOE OI0IKETHOE 00Pa30BaTEILHOE YUPEKICHUE
3b89716a1076b80b2c167df0f27c09d01782bad4 BBICIIIETO 0OPA30BaHMUs

«Cankr-IleTepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUM HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO
[TpopekTop mo y4eOHOW U METOINYECKOH paboTe

b.B. IlexapeBckuii
« » 2016 .

PaGouasi nporpaMMa TUCHHILINHBI

OCHOBBI IPOEKTUPOBAHUA U OBOPYJIOBAHUME 3ABO/10B

CHeUAJIbHOCTh
18.05.01 XUMHNYECKASA TEXHOJIOTUA SQHEPI'OHACBIIIIEHHBIX
MATEPHAJIOB Y U3JIEJIUIA

cnerumanmsaust Ne 1 «XuMHudeckasi TEXHOJIOTUSL OPraHUYECKUX COCTMHEHUN
azoTa»
cnennaymzanys Ne 2 « XuMH4YecKast TEXHOJIOTHS OJIMMEPHBIX KOMIIO3ULINM,
ITOPOXOB U TBEPJIBIX PAKETHBIX TOILJIUB)
cnenquanu3anus Ne 3 «TexHOJIOrMsl SHEPrOHACHIICHHBIX MAaTEPUATIOB U U3-
JETTUN»
cnenuanu3anus Ne 4 « TeXHOIOTUS MUPOTEXHUYECKUX CPELCTBY

KBanuduxamus
HNuxenep

dopma o0yueHus
OuHnas

®akynbTeT MexaHn4eCcKuii

Kapenpa Mammn 1 anmapatoB XUMHYECKUX MTPOU3BOJICTB

Cankr-IlerepOypr
2016
b1.B.O/1.2



JIMCT COI'JIACOBAHUA

YyeHoe 3BaHUE,

JomKHOCTD IMoamnuce
baMuHs, THUITAIIBI

PazpaboTunk noreHT H.A. Hezamaes

Pabouas nporpamma aucuuruinHbl «OCHOBBI TPOSKTHPOBAHKS B 000PYIOBaHHUE 3aBOJIOBY 00CY-
JKJCHA Ha 3aceaHnu KadeIphl MAIIMH U alllapaToB XUMUYECKUX MPOU3BOJICTB

IPOTOKOJ OT «  » 2016 Ne
A.H. Bepurun

3aBenyromuii kKageapoit

Onobpeno yueOHO-MeToAnYECKON KoMuccueil MHKEHEePHO-TEXHOIOTUIECKOTO (haKyIbTeTa
MIPOTOKOJI OT «  » 2016 Ne

[Tpencenarens A.H.Jlynxko
COI''TACOBAHO
PykoBoauTens HarpaBiIeHUs TOATOTOBKU npodeccop B.B. Camonun

110 CIICHHAJIBHOCTHU.
XUMHYeCKasi TEXHOJIOT U OHCProHachbI-
INCHHLIX MaTCPpHUaJIOB U I/I3II€JII/II71

Jupextop Oubnuorexu T.H. Crapocrenko

HavansHuk MeTOIUYECKOro oTaciia T.U. bornanosa
y4eO0HO-METOIMYECKOTO YIIpaBICHUS

Havanpuuk YMY C.H. [Jenucenko




COJEPKAHHUE

1. IlepedeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO TUCIUILINHE, COOTHECEHHBIX C TIAHU-
PYEMBIMH pe3yJIbTaTaMU OCBOEHUSI 00Pa30BaTEILHON MPOTPAMMEBI

...................................... 4
2. MecTo TUCHMIUIMHBI (MOIYJIS) B CTPYKTYPE 00Pa30BaTEIIHbHOM MPOTPAMMBL. . ... .vveveevnnns.. 5
3. OOBEM JIACIIMTIIIHBL . . v vvnee e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et 5
Vi @fe)1 (500 00207 (i 17 (63007000 171 505 (Rt 6
4.1. Pazesnbl AUCHMIUIMHBI M BUBI BAHATHM . .. .uventtentte it et eniteeteenieeeaeenneannnns 6
4.2. 3aHATUSA JTEKIMOHHOTO THIIA. .« .t et entettent et et et et ete et e ate et et e eaeeaeenaeenenneas 6
4.3. 3aHATUS CEMUHAPCKOTO THITA. .. \vententeenteneenteeneensenaeeneenaenneeneenseaneenaieneenns 8
4.3.1. CeMUHAPBI, MPAKTUUCCKHIE BAHITHSL .. euvenneeeneeenneeenneenneennneenneninnenns 8
4.4, CamoCTOSATETbHAS PAOOTA OOYUATOIITHIXCS + . ovveeneeeenteenneennearinneenneenneeanseenneareas 8
5. [lepeuens yueOHO-METOIUUECKOTO 00ECTIEUeHUS ISl CAMOCTOSTEIbHON pabOThI
[ 1201107 0:463 B 1 (0101 12 (01112 10111 (S T 8
6. @OHJ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUS MPOMEKYTOUHON ATTECTALU . ... e eveeneeeennennens 9

7. I[lepeyeHb OCHOBHOM U JOTIOJHUTEIHHOM Y4€OHON TUTEPATYpPHI, HEOOXOAUMOMN s

10101010507 6 112 (6117 1181170512 ST 9
8. Ilepeuens pecypcoB HHPOPMALTMOHHO-TEIIEKOMMYHHUKAIIMOHHOH ceTn «HTepHeT», HeoOXo-
JUMBIX JIJIS1 OCBOCHUS JUCLIATIIIMHBL .. .. e eeuvet ettt ettt ettt et et e et e et e e eaeeeteeaeeaerie e e aneeaeens 9
9. MeToanueckue yKazaHus Ui 00Y4arOIIUXCs IO OCBOCHUIO JUCIHUILTHAHBL. . ... cveveenenennenn. 10
10. [Tepeuenb nHGOPMAITMOHHBIX TEXHOJIOTHH, HCIIOIB3YEMBIX MPU OCYIIECTBICHIUH 00pa3oBa-
TEJIBHOTO MPOoIecca M0 AUCHHUTIINHE

10.1. THGOPMAIIMOHHBIE TEXHOMOTH . . ... vvsnseenneennseenneenansenneeanseenneanneenns 10

10.2. TIpOrpaMMHOE OOCCTIEUCHUE. ... ... e.eeeeteneeneeteeeeeeneeneneee et eieeneeene 10

10.3. NHGOpMALIMOHHBIE CTIPABOUHBIE CHCTEMBI. . «.e.veneeeeeneenieeieeneenneaneennes 10
11. MaTepuanbHO-TeXHHUYECKast 6a3a, HeoOXoauMast J1Jis OCYIIECTBICHUs 00pa30BaTEIHLHOTO
TIPOIIECCA TTO JIACTIATIITIIHC . . .« v e vvettenseeteenteteeneeteeneeae e aeeae e e e e aeeae e aeeneeneenneeneenaennas 10
12. OcoGeHHOCTH OCBOEHHSI TUCIUIUTMHBI MHBAIUIAMH U JIUIIAMU C OTPAaHHYCHHBIMHA BO3MOXK-
12010 02 1Y 17 3 (0] 010): 3 PP 10
IIpunoxxenus:
1. ®oH/ OLIEHOYHBIX CPEJICTB IS TPOBEACHUS TIPOMEKYTOUHON ATTECTAN . ... eeneenennen.. 11



1. Ilepevyens MIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHS N0 AW CHMIIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTeIbHOIl IPOrPAMMBI.

B pe3ynbrate ocBoeHUs 00pa30BaTeIbHOM MPOTrPAMMBI 00 yUAIOITHIICS JTOJDKEH OBIIAICTh
CIIEAYIOIIMMU pe3yJbTaTaMu 00ydeHHUs [0 JUCHUIUTUHE:

Kozap! xomiie-
TEHIUHA

PesynbTaTel ocBoenus OOII
(comeprkaHre KOMIIETEHITAN )

[IepedyeHns IaHUPYEMBIX pe3ybTa-
TOB 00yUY€HUs 110 TUCLMILIIMHE

OIIK-1

CIIOCOOHOCTBIO UCIIOIB30BaTh MaTeMa-
THUYECKHUE, €CTCCTBEHHOHAYYHbBIC M WH-
JKEHEPHbBIC 3HAHUS [T PEIICHUS 3a/1a4
cBOCH MpodeccroHabHOM esSTenbHO-
CTH

3Harth:

OCHOBHbIE TpeOOBaHUS, IPEABSB-
JsieMble K KOHCTPYKIHSM 000pyzo-
BaHUS, COBPEMEHHBIC METOJIbI pac-
geTra, O00ECIEeYUBAIONINE BBICOKYIO
TEXHUUYECKYIO0 HAaJEKHOCTh dJJIEMEH-
TOB KOHCTPYKITHH.

Baanern:

BBIOOPOM TIPaBHII SKCILTYaTAlUN
000pynOBaHuUs AJIs OCYIIECTBICHUS
IPOIIECCOB MepepaboTKH SHEPTOCHI-
[ICHHBIX MaTEPUAJIOB.

Ymern:

BBITMOJIHATH HHKEHEPHBIE PACUETHI,
o0ecTeYnBaroIIUe MPOBEICHHE CY-
HIECTBYIOIIETO TEXHOJIOTUYECKOTO
npoliecca i BHECEHHS B HETO HE-
00XOJIMMBIX JONOTHEHUH U U3MEHE-
HUH.

IK-16

CIIOCOOHOCTHIO MMPOBOJUTH MaTeMaTH-
4eCKO€ MOJIETUPOBAHUE OTEIbHBIX
CTaJIU{ U BCETO TEXHOJIOTUYECKOTO
nporiecca, ¢ UCTI0Ib30BaHUEM CTaH-
JApTHBIX TAaKETOB aBTOMATU3UPOBaH-
HOTO pacyera U MPOCKTUPOBAHUS

3HaTh:

METO/Ibl FKCILTyaTallui TEXHOJIOTU-
YeCKOro 000pyI0BaHUS MIPH MPOEK-
TUPOBAHUU TTPOU3BOJCTB YHEPrOHa-
CBIILIEHHBIX MaTEPUATIOB U U3JIETUH.
Baagers:

MHXEHEPHBIMH pacyeTaMu Ipu
MIPOSKTUPOBAHUH TTPOU3BOJICTB
SHEPTrOHACHIIIEHHBIX MAaTEPHAIIOB U
U3 1EIINH;

YMern:

MPOBOJUTH C MUCIOJIb30BaHMEM DBM
pacyeTbl OCHOBHBIX 3JIEMEHTOB U
cOOpPOYHBIX €AMHHUIl pa3pabaThiBae-
MOTO 00OpyIOBaHUS, IPUMEHSATH aB-
TOMATU3UPOBAHHBIE METOABl KOHCT-
pPYUPOBAHUS.




2. MeCTo AMCUHMILINHBI B CTPYKType 00pa30oBaTeibHOil MPOrpaMMbI’.

JucnuriuHa OTHOCHTCS 00s13aTeIbHBIM AUCIUIUITMHAM BapuaTtuBHOU yactu (b1.B.OJ1.2)
u3yuaercs B 8 cemectpe.

B MeToanueckoM IuiaHe TUCIHMITIIMHA ONUPAETCS HAa 2JIEMEHThI KOMIIETeHLUH, chopMu-
pOBaHHbIC NIpU U3y4yeHuu qucuuiuing «lIpukinannas Mexanukay, «Marepuanosenenuey, «lIpo-
LIECCBI U alllapaThl XMMUUYECKON TEXHOJIOTUNY», « XMMUYECKAsl TEXHOJIOTUS SJHEPTOHACBILICHHBIX
MaTepuanoy. [loaydyeHHble B IpoLiecce U3y4eHUs IUCUUIUTMHBI «OCHOBBI TIPOEKTUPOBAHUS U
000py/10BaHUE 3aBOJIOB) 3HAHMS, YMEHUS U HAaBBIKM MOT'YT OBbITh UCIOJIb30BAaHbl B HAYYHO-
HCCIIEIOBATEIbCKON PadOTE U MPH BHIMOJIHEHUH BBIITYCKHON KBaTH(PUKALIMOHHOHN padoTHI.

3. O0beM TUCUHHUILINHBI.

Bcero,
aKaJeMHYeCKHX
Bun yuebnoit pabotsl Hacos
Ounas popma
oOyueHus
OO0mast Tpy10eMKOCTb 1M CHUILIHHbBI 5/180
(3aUeTHBIX EAMHUIY aKaJIEMUYECKUX YacOB)
KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 48
3aHATUS JEKIIUOHHOTO THIIA 32
3aHSTHS CEMHUHAPCKOTO TUTIA, B T.4. 16
CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 16
nabopaTopHbIe PabOThI

Kypcooe npoexktuposanue (KP nam KIT)

KCP

JPyTHE BUIBI KOHTAKTHOW pabOTHI

CamocrosiTesbHast padora 87

dopma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npomexyTounoii arrecrauuu (KP, KIT, 3auer, sx3amen) Dk3amen(45)

1
MecTo AMCUUIUTMHEL OYAET YUUTHIBATHCS U 3anoiaHeHuy Tadbauusl 1 B [Ipunoxenun 1 (PoHa oneHOUHBIX
CpEJICTB)



4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3gesbl AMCHUILIMHEI U BUABI 3aHATHM.
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1 OCHOBHBIE THITBI TEXHOJIIOTUYECKOTO 000- 2 20
pyJIOBaHUS PUMEHSEMOTO B OTPACIH
2 ArmmapaTta ¢ MEXaHHYEeCKUM 6
MIePEMEITUBAIONIUM YCTPOWCTBOM
3 | Cymwiku 4 20
4 | OuneTpsl 2 20
5 | Kpucrammm3zatopsl 4 27
6 | UepBsuHble MaIIuHbI 6 6
7 BasnkoBbie MammHbI 4 6
8 CmecuTenu BBICOKOIUIACTUYHBIX MaTepHa- 4 4
JIOB
4.2. 3anaTHA JeKIIMOHHOI0 THIIA.
No
HaumeHnoBaHue TeMbl O6bvemM, |MHHOBanmoHHas
paszena auc-
U KPaTKOE COJIep KaHUE 3aHATHS aKaJI. 9acel dopma
IUATUTAHBI
1 OcCHOBHBIE THIIBI TEXHOJIOTUYECKOTO 000PY10BaHUS 2
MPUMEHSIEMOT0 B OTPaCIIH.
OcHOBHBIE TIPOIECCH TIEPEePAOOTKH BBICOKOBS3KUX
cpen B umznenusi. CoBpeMeHHOEe O0OpyAOBaHHE U
MIEPCIICKTHBBI €T0 PA3BUTHSI.
2 Armmapara ¢ MeXaHH9IeCKUM TIePEMEITHBAOIIIAM 6
YCTPOHCTBOM.
ArmmaparypHoe ohopMIIeHHE TEXHOJIOTHISCKUX
nporecco. Knaccudukanus TeXHOIOTHIECKOTO
obopymoBanus. KoHCTpyKIus amnmapaTta ¢ MeXaHH-
3 Cymmnku. Cymuiakyd o0nacTe IpUMEHEHHUs, METO- 4
nel cymiku. Knaccudukanus cymmnok. bapabannbie
CYIIWJIKH, pacyeT MPOU3BOJUTEILHOCTH U MOIIHO-
cti npuBoAa. CYIIMJIKH KHIISIIETo CJIos, 00acTh
NPUMEHEHUS, KOHCTPYKIHMs. TeXHOIOTHYECKHt
pacuer.




No
paszzena auc-
LUIUIUHBI

HauMmeHnoBanue TeMbl
U KPaTKOE COJICpKAHUE 3aAHITHUS

O0BeM,
aKaJ. 4achl

MNHaHoBannonuas
dopma

4

@WIbTPBI U1 pa3fesIeHus )KUIKUX HEOJHOPOIHBIX
cucteMm. O6opyioBaHue IS pa3/IeIeHUS KUIKUX
HEOJHOPOAHBIX cucteM. Knaccudukanus ¢puibt-
poB. bapabannsliii BakyyMm pribtp. PacyeT momHo-
CTH NPUBOJA.

2

Kpucramnuzaropsl. OCHOBBI KpUCTAJLIU3ALMHI U3
pacIuiaBoB ¥ pacTBOPOB. bapaGaHHBIN KpUCTAILITH-
3aTop, o0nacTh npuMeHenus Pacuer npousBoau-
TEJIbHOCTH U MOIIIHOCTH nIpuBoja. Kpucramimsaro-
PBI HEIOCPEACTBEHHOTO KOHTAKTA € XJIaI0ar€HTOM.
KomnekcHslil pacyeT BOAHOTO TPaHYJIATOPA.

YepBsiuHble MaILIUHBI.

O6nacTe npuMEHEHMsI, 0COOEHHOCTH KOHCTPYKIUH.
B3aumoneiictBue o6pabaTeiBaeMOro marepuaia c
yepBsikoM. CoBMecTHass paboTa YepBSYHON Malllu-
Hbl ¢ (QopmMmyromuM ycTpoiicTBoM. Pabouas Touka
npouecca. Pacder mnpousBoauTenbHOCTH. Mor-
HOCTh TPUBOJIA YEPBSIYHOW MaliuHbl. BpIGop oc-
HOBHBIX N'€OMETPUYECKUX Pa3MEpoB uepBsika. Pac-
4eT YepBsiKa Ha IPOYHOCTb.

BankoBbie MalIMHBI.

Ob6nacTe mpUMEHEHUs, Ha3HAYEeHHUEe, KOHCTPYKTHUB-
Hble 0COOEHHOCTH. B3ammopeiicTBue marepuana c
BaJIKaMH. TedyeHHe BBICOKOIIJIACTUYHBIX CpEl B 3a-
30p€ BAJIKOBBIX MAlIWH. Y CIOBHE 3aTATMBAaHUS Ma-
Tepuana B 3a3op. OmpezneneHue pacnopHOro ycu-
musi. MouHocTs npuBoja. Tabnerupyromue mMau-
HbI BAJIKOBOTO THUIIA.

Cmecureny BBICOKOIIJIACTUYHBIX MaTEPUAJIOB.
Kpartkas xapakrepucTrKa nponecca CMEIEHHUs.
Kpurepuu, onpenenstomme 3PGeKTUBHOCT U
KayecTBO cMmenieHus. OCHOBHOE 000pyI0BaHUE
NEPUOJUYECKOTO WU HENPEPBIBHOIO JIEHCTBUSA
JUISL CMEUICHMS] BBICOKOBSI3KMX MAaTepUasoB.
Cwmemienne ceimyunx MarepuanoB. Kunemarnka
cMmenieHus. Pacuer 3HepreTM4ecKux NnapameT-
poB. ManooOGbeMHbIe CMECUTEIH.




4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NpaKTUHYeCKUE 3aHATHS.

Ne HanmenoBanue TeMbI O0peMm, |MHHOBanuMoHHas
paszena auc-
U KPaTKOE COJIEpKaHHUE 3aHATHS aKaJl. 4acel dopma
LUTUTAHBI
6 KommiiekcHbIi pacueT yepBsSyHOIo Ipecca. 6 I'pynnoBas auc-
Omnpenenenne pabounx ycunuii. Pacder mpousBo- KyCCUs
murenbHocTH.  Koadduinuent reomerpuyeckoit
dbopMbI opMyrOIIel TOJIOBKH. PacueT MOIIHOCTH
npuBosa. OcobeHHOCTHM pacyera 4YEpBsAKa Ha
IIPOYHOCTBH. TemnoBoi pacyer.
7 Pacuer BasbiieB. Pacuetr nmpou3BOAUTENIHHOCTH. 6 I'pynnosas auc-
Pacnopnoe ycunue. MomnocTs npusoza. Ter- Kyccuns
JIOBOM pacyer.
8 Pacuer cmecuTenst 6apabaHHOTO THIIA. 4 I'pynmoBas amc-
Kyccus
4.4. CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCS.
Ne
pasena auc- [Tepeuenb BOpoCcoB ISt O6wem, | Dopma KOHTpO-
CaMOCTOSITENTLHOTO U3yUCHHS aKaJI. 9acel st
LUIUTAHBI
1 TpeboBanus k nepepabaTbIBAEMbIM BEILIECTBAM. 20 YcTHBIN onpoc
Br160p cpeacTB TEXHOIOTHYECKOTO OCHAIICHHUS.
3 KoncTpykuust 1 Ha3HaueHUE mpecca ¢ IByMs BUH- 20 VYcTHBI orpoc
tamu. KOHCTpYKIUS U Ha3HauYeHHE CMECUTEINS C
IBYMsi BUHTaMU. KOHCTpYKIWMSI 1 Ha3HAYCHHE
rpecca KackaJJHOTO HEMPEepbIBHOTO AEUCTBUS
4 [TpuBon Bankos. [IpenoxpanuTenbHbIE U aBapuii- 20 YcTHBIN onpoc
Hble ycTpoiicTBa. KoHCTpyKIus npecca KOJIbLEBOro
JUTSL TIOJTy4eHus TabeTok. PekoMeHmanmm Kk pacye-
Ty PaclopHOro YCUJIMSI U MOIIHOCTH NPUBOJA.
5 [lepcnekTHBHBIE KOHCTPYKIMM CMECHUTENIEH: IIEH- 27 VYeTHbII onpoc

TPOOEKHBIN, TIAHETAPHBIA, MTHEBMATHYECKHA U
HUAPKYISUOHHBIN.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 0OeceyeHusi JAJIsi CAaMOCTOSITEILHO PadoThI
00y4YaIIHUXCS 0 TUCHHILINHE.

Meroanueckue yKa3aHus Uit 00yJaroIuXCsl 0 OPTaHU3AINH CaAMOCTOSTEIbHON PabOThI
10 JTUCHHUIUIHHE, BKIIOYAs TIEPEUCHb TEM CAMOCTOSTEIbHON paboThl, (POPMBI TEKYIIETO KOHTPO-
Jis1 IO JUCHUIIJIMHE U Tpe6OBaHI/I$I K HUX BBIIIOJITHCHHUIO Pa3sMCIICHEI B 3J'IeKTp0HHOI\/’I I/IH(i)OpMaHI/I-
oHHO-00pa3oBarenbHoM cpeae CIIOI TU(TY) na caiite Meaust: http://media.technolog.edu.ru



http://media.technolog.edu.ru/

6. @oH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeeHHs MPOMEKYTOUYHOM aTTecTaluu

CBOEBpEMEHHOE BBINOJIHEHUE 00YUYaIOIIUMCS MEPOIIPHUATUI TEKYILEro KOHTPOJIS M03BO-
JSI€T TPEBBICUTH (JIOCTUTHYThH) MOPOTOBBIM YPOBEHD («YIOBIETBOPUTEIBHO») OCBOCHMSI IPEY-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl qUCHMIUIMHBI CUUTAIOTCS TOCTUTHYTBHIMHU, €CIIH JJI BCEX 3JIEMEHTOB KOMIIE-
TEHLMH PEBbILIEH (JOCTUTHYT) OPOrOBbIM YPOBEHb OCBOEHUSI KOMIIETEHIIMHU HA JJAHHOM JTalle.

[TpomerxyTouHas arTecTanus N0 AUCHUILIUHE TPOBOIUTCS B (hopMe dK3aMeHa.

K cnaue sk3ameHa J1OMYyCKaOTCsl CTYAEHTHI, BBIIIOJHUBIINE BCe (GOPMBI TEKYLIETO KOH-
TPOJIS.

DK3aMeH IpeycMaTpUBalOT BHIOOPOYHYIO IPOBEPKY OCBOEHUS IPEAYCMOTPEHHBIX 3JIe-
MEHTOB KOMITETCHI[MI ¥ KOMILICKTYFOTCSl TEOPETUYCCKUMHE BOIIPOCaMU (IU1sl IPOBEPKH 3HAHHIA).

IIpu coaue sx3amMeHa, CTYACHT HOJIy4aeT JBa BOIIPOCA U3 MEPEUHs BOIIPOCOB, BpeMs MO/~
TFOTOBKHU CTYyJI€HTa K YCTHOMY OTBETY - 10 30 MUH.

ITpumep BapraHTa BOIPOCOB Ha SK3aMEHa!

BapuanTt Ne 1
1. MouHocTh IpUBOJA YEPBSIYHON MAallIUHBI.
2. KoHcTpyK1us npecca KoJIbLEBOTro /Ui OITy4eHUs TabJIeToK

®DoHJT OIIEHOYHBIX CPEJCTB IO JUCIHUILUIMHE NpeacTaBicH B [Ipumoxernun Ne 1

7. IlepeyeHb OCHOBHOII M JOMOJHHUTEIbLHOWH y4eOHOW JHUTEPATypbl, HEOOXOAMMOI
JJIs1 OCBOEHMS 1M CHUTLITHHBI

a) OCHOBHasl JIMTeparypa:

Bepurun A.H., CmemmBaHue TUCIIEPCHBIX MaTepuasioB: yuebHoe mocobue / A.H. Bepurun,
H.A. Hezamaes — CII6I' TU (TVY), 2015. 130 c. (Ob)

Bepurun A.H., Mexanudeckass o0paboTka JUCIEPCHBIX MaTepualioB: yueOHoe mocooue / A.H.
Bepurun, H.A. Hezamaes — CIIOI'TU (TVY), 2015. 128 ¢. (Ob)

0) 1OMOJIHUTEJIbHAS JIUTepaTypa:
Jlanuackwid, A. A. OCHOBBI KOHCTPYMPOBAHUS U pacueTa XMMUYECKOM armaparypsl : CIpaBoy-
ook / A. A. Jlanuuackuii, A. P. Tomuunckuid. - 3-e u3a.- M. : Anbsac, 2008. - 752 c.

B) BCIIOMoOraTe/ibHasi JIMTepaTypa:
Jlamuackwid, A. A. OCHOBBI KOHCTPYHPOBAHUS M pacyeTa XMMUYECKOH armapaTypsl : ClipaBoy-
Huk / A. A. JJammucknii, A. P. Tomunackuit. - 3-e¢ u3a.- M. : Anesarc, 2008. - 752 c.

8. IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEepHETY», HEOOXOAMMBIX /IJIsl OCBOEHUS TUCIMIIINHBI.

yueOHbIi miaH, PII/] u yueOHO-MeTommueckue matepuainsi: http://media.technolog.edu.ru
3IIEKTPOHHO-OUOINOTEYHBIC CUCTEMBI:
«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;
«Jlans (ITpodeccus)» https://e.lanbook.com/books/.



http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

9. MeToauyeckue ykazaHus JJisi 00y4almmMxcs M0 OCBOEHUIO AUCHMILIUHBI.
Bce Buapl 3anatuit no nuctuminae «OCHOBBI MPOSKTUPOBAHUS U 000pYI0BaHUE 3aBOJIOBY TPO-
BOJSTCSI B COOTBETCTBUU ¢ TpeOoBaHuaMH cienyrouux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTuii. JJabopatopHbie 3aHATHSI.
OO6ume TpeGoBaHUSA K OPraHU3alMU U IIPOBEICHUIO.

CTII CII6I'TH 040-02. KC YKIB. Bunbl yae6HbIx 3ansaTuii. Jleknusa. O0mue TpedoBa-
HUS;

CTO CII6I'TH 018-2014. KC YK/IB. Bunasl yuebnbix 3anstuii. CeMUHaphl U paKkTHyIe-
ckue 3aHiaTud. OOume TpeboBaHMsI K OpraHU3aluU U IPOBEACHUIO.

CTII CIIOI'TH 048-2009. KC YKB/. Buasl yueOubIx 3anaruii. CamocTosTebHAs 1A~
HUpyeMas pabota ctyaeHToB. O0mue TpeOoBaHMsI K OpraHU3alud U IPOBEICHUIO.

CTII CITI6I'TU 016-2014. KC YKB/I. ITopsiiok mpoBeieHUs 32a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOIO HAa W3yY€HHE JAHHOW AMCLUIUIMHBI, JIydllle
BCETO OCYILIECTBIISITh HAa BECh CEMECTp, MPEAYCMATPHUBAs MPH ITOM PETYISIPHOE MOBTOPEHHUE
IpoiiIeHHOr0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH TPAaBWJIBHOW OpraHM3alUu y4eOHOTO Iporecca Ui CTYACHTOB
SBIISICTCS:

IJIAHOBOCTh B OpPraHu3aluu yueOHOU padoThl;

Cepbe3HOE OTHOILICHHE K U3YUYEHHUIO MaTepuana;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHaTus CTyIEHT JOJKEH MPUXOIUTh, UMes 0arak 3HaHUH M BOIPOCOB 110 YK€ HU3Y-
YEeHHOMY MaTepuaiy.

10. IepevyeHb MHPOPMANMOHHBIX TEXHOJIOTHA, HCIIOJIb3YeMBbIX IPH OCYIECTBJIEHUH
00pa30BaTeJILHOIO MPOIecca Mo TUCIHIIJIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yueGHOM mporiecce 1Mo JaHHOW AMCIMIUIMHE MPETyCMOTPEHO UCIOIh30BaHUE MUH(OP-
MallMOHHBIX TEXHOJIOTHII:

YTEHUE JIEKIUN C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTAlUM;

B3aUMOJIEHCTBHE C 00YYAIOIUMHUCS TOCPEICTBOM JIEKTPOHHOM MOYTHI.

10.2. IIporpammHoOe oOecnieyeHue.
Microsoft Office (Microsoft Excel); Mathcad/

10.3. UndopManuoHHble CIPABOYHBbIE CHCTEMBI.
CnpaBouyHo-nioucKoBas cuctemMa «l apanT»

11. MaTepuanbHO-TeXHHYecKas 0a3a, HeoOXoAUMAsI VISl OCYLLECTBJIEHUsSI 00pa30oBa-
TeJLHOI0 NMpPolecca mo JUCUUIINHE.

Jlnist BeieHHs JIEKIMOHHBIX U MPAKTHYECKUX 3aHATUH MCIIONB3YETCsl ayAuTOpHsi, 000pya0-
BaHHas CPEJICTBAMHU OPTTEXHUKHU.

Jlnis mpoBesieHus J1abOpaTOPHBIX 3aHATUH UCIONb3YyeTcs Kilacc, 000py1oBaHHbIN nabopa-
TOPHBIMH CTE€HIAMH.

12. Oco0eHHOCTH OCBOEHMS TUCHUILVIMHBI HHBAJIMAAMY U JIUIIAMHU € OTPAHUYEHH bI-
MU BO3MOKHOCTSIMH 310POBbSI.

J1J1 MHBAJINIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU yueOHbIE MPOIIECC
OCYILECTBIIsIETCS B COOTBETCTBUU ¢ [lomoxkeHreM o6 opranuzanuu yqeOHOro mporecca s
00y4YeHUsT MHBAJIMIOB | JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 370poBbs CITOI TU(TY),
yTBepKIeHHBIM pekTopoM 28.08.2014r. CIIGI TU(TVY) 016-2014. KC YKBU. Iopsiiox
MIPOBEJICHUS 3a4ETOB U 9K3aMEHOB.
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IIpunoxxenne Ne 1
K paboueii mporpaMmme JUCHUTLTHHBI

DoH/1 OLIEHOYHBIX CPEICTB

AJIA IPOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTaluu 110
AUCHHUIIJINHE «OCHOBBI NMPOECKTUPOBAHUA U oﬁopyHOBaHne 3aBOJA0B»

1. IlepeyeHb KOMNETEHIUH ¥ 3TANIOB UX (POPMHUPOBAHUS.

KoMnerenuun

Jrtan popmMupo-

D opMYyJIMPOBKA’
pMyHp BaHUA’

HNnaexc

OIIK-1 CHOCOOHOCTBIO MCHOIB30BaTh MaTEMAaTHYECKHE, ECTSCTBEH-
HOHAYYHBIC M MH)KCHEPHBIC 3HAHMS JIJIS PEIICHHS 3a]1a4 CBOCH

PO EeCCHOHATBHON JeATETHHOCTH

MIPOMEKYTOYHBIN

IK-16 CIIOCOOHOCTBIO MMPpOBOANTHE MATCMATUYICCKOC MOACIIMPOBAHNC
OTJICIBHBIX CTAAUM M BCETO TEXHOJOTHICCKOTO mnmpomnecca, €
HCIIOJIb30BAHUEM CTAHAAPTHLIX ITAKCTOB aBTOMATH3UPOBAH-

HOT'0 pacyera ¥ MPOEKTUPOBAHUS

IIPOMEXKYTOUHBIN

2. lloka3zaTeu M KpUTEPUHU OLEHUBAHUS KOMIETEHIUI HA Pa3/JIMYHBIX 3Tanax HX
(opMupoBaHU, IKAJIA OLEHUBAHUS.

[Toxazarenu oneH-
KM pE3yJIbTaTOB Kpurepnii
[Inanupyemsble pe3ynbTaThl Komnerennuu
OCBOEHUS AUCIIMII- OLICHUBAHMUS
JIMHBI
OcBoenue 3HaeT MeTo/Ibl MOBEpOUHbIX | [IpaBUiIbHBIE OTBETHI [1K-16
paznena Ne | IPOYHOCTHBIX pacueToB oc- | Ha Bompockl Ne 8 K
HOBHBIX 3JIEMEHTOB 000pY- | DK3aMEHY
JIOBaHMSI
Ymeer ¢popmupoBats 1ienu | [IpaBuibHbBIE  OTBETHI OIIK-1
MPOEKTA, pelIaTh 3a1a4u Ha Bompockl Ne 11
BbIOOpa KPUTEPUEB U NOKA- | SK3aMEHY
3aTeaey JOCTHKEHUS LeJIen
OcBoenue YMmeet ananuzupoBath co- | [IpaBuiibHBIE  OTBETHI I1K-16
pazmena Ne 2 CTOSIHME TTOKa3aresei kaue- | Ha Bompockl Ne 1-7 k
CTBa OOBEKTOB MIPOEKTUPO- | IK3aMEHY
BaHUs C UCIOJIb30BaHUEM
HEOOXOIMMBIX METOJIOB

2 JKHPHBIM IPH(TOM BHIIEICHA Ta YaCTh KOMIIETEHIIHH, KOTOPask (JOPMUPYETCS B X0 M3ydeHHs IAHHOH TUCIIH-
TUTHHBI (€CIM KOMIIETEHIIUSI OCBAUBAETCS MOJHOCTBIO, TO (parMeHThI)

3 51an (popMHUPOBAHMS KOMIIETEHIMH BEIOHpaeTcs 110 1.2 PITJ[ i yue6HOMY MmiaHy (HAYATbHBIA — ECIIH HET Mpej-
IIECTBYIOLIMX JUCLUILINH, UTOTOBBIA — €CIIM HET MOCJICAYIOIHUX JUCIUIIIMH (MM KOMIIETEHIUs! He (OpPMUpPYETCs B
xoze npaktuku win 'A), npoMexyTouHBIi - Bce Ipyrue.)
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Iloka3arenu onen-

KU PE3yJIbTaTOB Kpurepuit
[Tnanupyemblie pe3yabTaThl Komnerenmuu
OCBOCHHMS JTUCIIUII- OLICHUBAHHUS
JIMHBI
3HaeT TexHU4YecKue cpeAcT- | IIlpaBuibHblE OTBETHI OIIK-1
Ba U MH(POpPMaITMOHHBIE Ha Borpochkl Ne 9-11
TEXHOJIOTUH C UCTIONB30Ba- | K 9K3aMEHY
HUEM TPAJAUIIMOHHBIX HOCH-
Teselt nHpopMauu
OcBoenue 3HaeT pacueT KOHCTpYyKIul, | I[IpaBuibHbIE OTBETHI I1K-16
pazznena Ne 3 y3J10B, MaTepUaIbHBIX TO- Ha Borpockl No 18-
TOKOB. BBIOMpaTh ocHOBHOE | 206 K 3K3aMeHy
U BCIIOMOrarejabHoe 000py-
JTIOBaHUE
YMeeT ucnonb30BaTh UH- [IpaBuiibHBIE OTBETHI OIIK-1
(dbopmaImoHHbIE TEXHOJIO- Ha BOmpockl Ne 21-22
THH NIPH pa3pabOTKe TEXHO- | K DK3aMEHY
JIOTHYECKUX allapaToB.
OcBoenue YmMmeet BoIOUpaTh ocHOBHOE | [IpaBuiibHBIE OTBETHI [1K-16
pasznena Ne 4 U BCIloMorareiabHoe 000opy- | Ha Bompockl Ne 24-25
JIOBaHUE, PACCUUTHIBATH K SK3aMeHaM
AIIEMEHTHI 000PYAOBAHHUS.
3HaeT OCHOBBI NPOEKTUPO- | IIpaBunbHBIE OTBETHI OIIK-1
BaHUs TEXHUYECKUX 00beK- | Ha Bompockl No 23 k
TOB. HK3aMeHaM
OcBoenue 3naet oOnacth npuMeHeHus | [IpaBunbHbIE OTBETHI [1K-16
paznena Ne 5 Y IPOEKTUPOBAHUS MEXa- Ha Bompockl Ne 13,15-
HUYECKUX Y3JIOB M 5ieMeH- | 17 k sK3aMeHam
TOB XHUMHYECKOTO 000py-
JIOBaHUSI.
YMeer aHanu3upoBaTh Co- IIpaBunbpHBIE OTBETHI OIlK-1
CTOsIHUE MOKa3aTeneil kaue- | Ha Bompockl Ne 14 x
CTBa OOBEKTOB MPOEKTUPO- | SIK3aMEHAM
BaHUS C UCTOJIb30BAHUEM
HEOOXOINMBIX METOIOB.
OcBocnue 3HaeT obnacTh npuMeHeHust | [IpaBuibHBIE OTBETHI I1K-16
paznena Ne 6 Y TIPOCKTUPOBAHUS MeXa- Ha Bompockl Ne 27-29
HUYECKUX Y3JIOB M JIEMEH- | K 9K3aMeHaMm
TOB XHUMHYECKOTO 000py-
JTIOBaHUSI.
YMeer aHanu3upoBaTh Co- [IpaBunbpHBIE OTBETHI OIlK-1
CTOsTHUE TIOKa3aTenel kadue- | Ha Bompockl Ne 30,31
CTBa OOBEKTOB MPOEKTHUPO- | K dK3aMEHAM
BaHUS C UCTIOJIb30BAHUEM
HEOOXOINMBIX METOIOB.
OcBoenue 3HaeT obnactb npuMeHeHust | [IpaBuibHBIE OTBETHI I1K-16
pazmemna No 7 Y TIPOCKTUPOBAHUS MeXa- Ha Bompockl Ne 36,37
HUYECKUX Y3JIOB M JIEMEH- | K 9K3aMeHaM
TOB XHUMHYECKOTO 000pPy-
JTIOBaHUSI.
YMeer aHanu3upoBaTh Co- [IpaBunpHBIE OTBETHI OIlK-1

CTOSIHHE MOKa3aTenel Kade-

Ha Bompockl Ne 38,39
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ITokazarenu oueH-
KH PesyJIbTaTon [Tnaaupyemblie pe3ynbTaThl Kpurepuii Komnerenmnun
OCBOEHUS AUCLIMII- OIICHUBAHHUS
JIMHBI
CTBA OOBEKTOB MMPOEKTUPO- | K IK3aMEHAM
BaHUs C HCIOJIb30BAaHUEM
HEOOXOJUMBIX METOJIOB.
[IpaBuUIBHBIE OTBETHI I1K-16

3HaeT o6acTh mpuMeHeHus | Ha Borpocskl Ne 32-34

OcBoenue U TIPOEKTUPOBAHUS MeXa- K SK3aMeHaM

paznena Ne 8 HUYECKUX Y3JIOB U HJIEMEH-
TOB XHMHUYECKOr0 000py-
JIOBAHUSL.
YMeeT aHau3upoBaTh CO- [IpaBuibHBIE OTBETHI OIIK-1
CTOSIHHE TTOKa3areseil kaue- | Ha Bompockl Ne 35 k
CTBa OOBEKTOB MPOECKTUPO- | IK3aMEHaM
BaHUs C UCIOJIb30BAaHUEM
HEOOXOJIUMBIX METOJIOB.

[Ikana onenuBanus coorBerctByer CTO CIIOI TU(TY):
M0 JUCIUIUIMHE MPOMEXKYTOYHAs aTTecTalus IPOBOAUTCA B opMe dK3aMeHa, TO IIKaia
OIICHUBAHUSI — OAJLITbHAS.

3. TunoBble KOHTPOJILHBIE 3aJaHNS VISl IPOBEIEHUSI IPOMEKYTOYHOM ATTeCTAIUM.
a) Bonipocs! 1J11 OLleHKH 3HAHMI, YMEHMI U HABBIKOB, C()OPMHPOBAHHBIX Y CTy€H-
Ta no komnerennuu IMK-16:

1. OcHoBHbIE THUIIBI TEXHOJIOTUYECKOTO 000PYI0BaHMS IPUMEHSEMOTO B OTPACIH.
2. Anmapatbl ¢ MEXaHHYECKMMH MTePEMEIINBAIONTIMH ycTpoicTBaMu. Llens u Ha-
3HAYEHUE MPOIECCa IEPEMEIINBAHUS.
. InTeHcnBHOCTD M 3()(hEeKTUBHOCTD ASUCTBUS MEPEMEIINBAIOLINX YCTPOHCTB.
. MouHocTs, moTpediiseMast MellajIkaMy Ha IepeMeliiBaHue. TeopeTnueckue MpeanoChlIKy.
. Ilepexox oT MOITHOCTH Ha NEPEMEILIMBAHNE K MOIIHOCTH 3JIEKTPOABUTATEIS.

3
4
5
6. OcHOBHBIE THIIBI MemIanok. O61acTb MPUMEHEHHUS.
7. Cymmnku. Knaccudukanus.

8. Kommuekcusrii pacuer cymmiok (KC).

9. Koncrpykuus cymminku KC amst cymku BEICOKOBIIQXKHBIX MaT€pPHAJIOB.

10.  OwunbTphl. Bakyym-QuisTpbl. @UIBTPEI MO]T TaBJICHHEM.

11.  bapaGannsiii Bakyym puibtp. Pacuer MmomiHocTu npuBoja.

12.  bapabannble KpuCTaUIN3aTOPBl. KOHCTpYKIHS, 001aCTh MPUMEHEHUSI.

13.  Pacuer momntHoCTH IpHuBOa 0apabaHHOTO KPHUCTATN3AaTOPA.

14.  Kpucrammu3aTopsl C HENOCPEACTBEHHOTO KOHTAKTA C XJ1aI0ar€HTOM.

15.  YepssiuHblE MAIIMHBI, 00JACTh TPUMEHEHHUS.

16.  MomHocTs, noTpediiseMas YepBIYHONW MAITUHOM.

17.  Pacuer yepBAYHOTrO BUHTA HA MPOYHOCTbD.

18.  BankoBble MamuHbl. O61acTh IPUMEHEHHS, KOHCTPYKTHBHBIE OCOOCHHOCTH.
19.  Vcnoswue 3aTsAruBaHusi MaTepuaia B 3a30p.

20.  IIpomecc cmemuBaHus B 6apaOaHHBIX CMECUTEISX.
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21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Konctpykuunu 6apabaHHBIX cMecUTeNel UX CpaBHUTEIbHAs XapaKTEPUCTHKA

0) Bonpocs! /17151 OLIEHKH 3HAHMI, YMEHH U HABBIKOB, C()OPMHUPOBAHHBIX Y CTY/A€H-
Ta mo komuereunuu OIIK-1:

HNuTeHCUBHOCTD U 3P PEKTUBHOCTH JIEHCTBUS TIEPEMEIIMBAIOIINX YCTPOMCTB.
PeaxTops! nosHOrO BhITeCHEHUS. [IpMeEpsI TpUMEHEHHS.

PeaxTops! nosHoro nepemermmBanus. [Ipumepsl KOHCTPYKIHAN.

PeakTopsbl ¢ IpOMEXyTOYHBIM T'HIPOIUHAMUYECKUM PEKUMOM.

TemooOMeH B peakTopax.

Cymuiky ¢ BUOPUPYIOIIEH PEIISTKOM.

[TneBMaTuueckas cymmika (Tpyobi-cynimiki). KomruiekcHbIl pacueT

bapabanHble BakyyM-(UIbTPBI: C HOXKEBBIM ChEMOM OCAJIKA.
KoMm1uiekcHbIl pacueT BOJHOTO IPAHYJIATOPA.

I'paHyIATOp C KUISIIAM CIIOEM.

Koncrpykuus npecca KCIT-500

Koncrpyxuus npecca 111-2B

PacueT MomHocTH, noTpedisieMoil 6apabaHHBIMU CMECUTEIISIMHU.
PexomeHanmu K pacyeTy MOILHOCTH NpUBOJa GapabaHHbBIX cMecuTeNei
KoHcTpykiuu cmecureneil: 1onacTHol, LEHTPOOEKHBIH, IJIaHETAPHBIA U IUPKYISILIMOHHBI.
Mo1HOCTh IPUBO/IA BAJIKOBOW MAIlIMHBI.

KoncTpykius mpecca KoJIbLEeBOro Ui MOTydeHHs TabJIeTOK
CoBpeMeHHOE 000pyI0BaHHE U IIEPCIIEKTUBHI €0 PA3BUTHUS.

K OK3aMCHY AOIYCKAIOTCA CTYACHTDHI, BBIIIOJHHUBIINC BCC (bOI)MI)I TCKYLIECTO KOHTPOJIA.

HpI/I ca4ve 5K3aMCHa, CTYyACHT IMOJIYy4acT ,Z[Ba45 BOIIpOCa 13 NEPCUHS, IPUBCACHHOT'O BBIIIC.

Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. MeToanyeckue MaTepuajibl IS ONpeaesieHUs] MPOleIypP OLEHHBAHUS 3HAHMIA,

YMEHHIi1, HABBIKOB U (MJIM) ONbITA [eATeJbHOCTH, XapaKTepu3yuux 3tanbl ¢Gopmuposa-
HHA KOMIIETeHIM.

HpOMe)KYTO‘-IHaﬂ arrecTanusd 1Mo JUCHUINIMHE IMPOBOJUTCA B COOTBETCTBUH C TpC6OBa-

Husimu CTIT CTO CIIGI'TU(TY) 016-2014. KC YKB/I. ITopsnok npoBeneHUs 3a4€TOB U IK3a-
MEHOB

14



