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AHHOTANMA

Wzyuenne auctuminibl «llydkoBo-Tuta3sMeHHBIE CHCTEMBl M TEXHOJIIOTMH» HANpaBICHO Ha 3aKperuieHue
3HAHUM, NOJYYECHHBIX NpPU HU3yYeHUU KypcoB Dusmka miazMbl, Xumus IazMmbl, [lnasmorexHuyeckue
CHUCTEMbI, XUMHS BBICOKMX DHEPIHH HEOPTaHUYECKHX, OPraHMYECKUX M OHOOPTaHMYECKUX COCIWHEHHH,
CucTeMHBIN aHaM3 W MOJCIMPOBAHHE ITYYKOBO-TIA3MEHHBIX CHCTEM. B mporecce W3ydeHUs CTYACHT
OBJIIa/ICBAET HOBBIMHU 0a30BBIMH 3HAHUSMH, OTHOCAIIMMHUCS K (PU3MUECKUM TMPOIIeccam, KOTOPbIE TPOUCXOIST
MpU B3aUMOJCHCTBUU AJNEKTPOHHO-IIYYKOBOM IUIa3MbI C BELIECTBOM. B pesynbrare U3y4yeHUs AUCLUTLIIUHBI
CTYCHT JIOJDKEH IMONYYUTh OOIWEe NpEACTaBICHUS 00 YCTPOHCTBE ITyYKOBO-TUIA3MEHHBIX YCTAaHOBOK
TEXHOJOTHYECKOTO HA3HAUCHUs W TPHUHIMIIAX WX O€30MacHOW JKCIUTyaTaluu. B kadecTBe WILTIOCTpalud
y4eOHOrO MaTrepuana Ha MPaKTHYECKUX 3aHATUSAX  CTYJACHTaM JIEMOHCTPUPYIOTCSI DKCIEPUMEHTHI IO
NPUMEHEHUIO AJIEKTPOHHO-ITYYKOBOM IJIa3Mbl B IPOU3BOACTBEHHBIX TEXHOJIOTUSIX.

[Iporpammoli y4eOHOTO Kypca MPEayCMOTPEHO 3HAKOMCTBO CTYICHTOB C OOOpYJIOBaHHEM H IMPUOOpaMHU,
HCIIONIb3YEMBIMH npu MIPOBEICHUH JKCIIEPUMEHTOB 110 TEXHOJIOTHYECKHM MIPHIIOKEHUSM
AJNIEKTPOHHO-TTYYKOBOW  TUIA3MBI, OCOOCHHOCTSAMH  TEXHHUYECKOTO  OOCIHY)KMBaHUS  OCHOBHBIX H
BCIIOMOTATENbHBIX CUCTEM TEXHOJIOTHYECKOr0 KOMIUIEKCAa U MPOBEJEHHUE psifia CaMOCTOSITENbHBIX U3MEPEHHI
Ha pa0oTalmux ycTaHOBKaX. lIpyW BBIMONHEHWH J1a0OpPaTOpPHBIX pPabOT CTYAEHTY MPEIOCTaBISIETCS
BO3MOYKHOCTH MPOBECTH UCCIIEIOBAHUS CBOWCTB MarepHalioB, MOITYYEHHBIX METOJAMHU MyYKOBO-TJIA3MEHHOTO
BO3JICHCTBUS Ha BemiecTBO. [Ipw 3TOM MeToauka IPOBEIACHUS TaKWX aHAIM30B JOKHA OBITH IMPEIJIoXKeHa
CaMUM CTYJIEHTOM.

1. lean u 3apa4n

Henp AucoMnInHBI
O3HAKOMUTb CTYHEHTOB C IPUIOKEHUSMH OJIEKTPOHHO-IIyYKOBOM IIasMbl B TEXHOJIOTUAX
MOIU(HUKAIMKA CBOWCTB MaTepUajoB C LENbI0 YIy4lIeHU WX (PU3MKO-XUMHYECKUX U OMOIOTHYECKHUX
CBOMCTB, a TaKXe€ B TEXHOJOTUSAX NOJyYeHHs HOBBIX MAaTepuasoB, OOJIANAIOMINX YHHUKAIbHOU
(YHKIMOHAJIBHOCTBIO.

33)13‘11/[ JAUCHUIIINHBI
° O3HAKOMJICHHUC CTYACHTOB C HU3BCCTHBIMU IMPUITOXKCHUAMU 3H6KTpOHHO—Hy‘{KOBOﬁ IIJ1a3MBI B
MMPOU3BOACTBCHHBIX TCXHOJIOIUAX:
° ACMOHCTpAaNusd CTyACHTaM pa6OTLI OYYKOBO-TUIa3MCHHBIX CHUCTCM IIpU pPCIICHHUU 3aJad
MOI[I/I(bI/IKaLII/II/I MaTrepuajoB U TIIOJYUYCHHS HOBBIX MATCPUAJIOB METOAAMH ITYYKOBO-IIJIA3MEHHOI'O
BOBﬂeﬁCTBHH Ha BCIICCTBO,
° (bOpMHpOBaHI/Ie Y CTYACHTOB HAYaJIbHBIX IMMPAKTHUYCCKHUX 3HAHUU H yMeHI/Iﬁ apu pa60Te C
ITYYKOBO-IUIa3BMCHHBIMU CUCTEMAMU, ITPEAHA3HAYCHHBIMHA JIA TEXHOJIOTUI o6pa60T1<1/1 MaTepHraJioB;
° (I)OpMI/IPOBaHI/Ie Y CTYACHTOB HAaBBIKOB TPOCKTHPOBAHUA ITYYKOBO-IIJIABMCHHBIX CHUCTCM IIpH
peUICHUN PCAJIbHBIX TEXHOJIOTMYCCKUX 3a/iav, 4 TAKKEC aHaJIn3a U ONITUMHU3AIUN pa6oq1/1x IIpoueccoB B
TaKUX YyCTAaHOBKax.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK




OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATbh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
000opynoBaHuUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
*  [PUHLUIBI JCHCTBUS M KOHCTPYKIHMH ITyYKOBO-TIJIA3MEHHBIX yCTaHOBOK, NPEAHA3HAYCHHBIX IS
pean3anny U3BECTHBIX U IEPCIEKTUBHBIX IIPOU3BOACTBEHHBIX TEXHOJIOTUI;
. mpueMbl paboThl HA IYYKOBO-IUIA3MEHHBIX YCTAHOBKAaX TEXHOJOTHYECKOrO Ha3HAYCHHMS,
0COOCHHOCTH MX JKCIUTyaTalliH U TEXHUYECKOTO 00CITyKHBaHUS,;
. METOAbl HM3MEpPEHHs] OCHOBHBIX IapaMeTPOB, XapaKTEPU3YIOIIUX PEKHUMBI  pabOTHI
IIy4KOBO-IIJIJA3MEHHBIX YCTaHOBOK;
. rmapaMeTpbl M LEJEBbIE XapAKTEPUCTUKHA ITyYKOBO-IIa3MEHHBIX CHCTEM TEXHOJIOTHYECKOTO
Ha3HaueHMs.

YMETb:
. MPUMEHATh Ha TNPAKTHKE OCHOBHBIE IIOHATHS, MCIONB3YEMbIE NPH AHAJIM3€ W CHUHTE3E

MYYKOBO-IIJIa3MEHHBIX CHCTEM IPU pa3paboTKe YCTAHOBOK TEXHOJIOTMYECKOTO Ha3HAUCHMS;

° BBIIIOJIHATL  PACUCThI

OCHOBHBIX IMapaMETpPOB,

XapaKTepU3YyIOIUX PEKUMBI  PabOTHI

ITYYKOBO-IUIa3MCHHBIX YCTAHOBOK, IIPU PCEIICHUHN MNPAKTHYCCKHUX TEXHOJOIMYCCKUX N HMHIKXCHCPHBIX

3a1a4;

® BBIIIOJIHATD 3CKHU3HOC IMPOCKTUPOBAHUEC IMYYKOBO-IUIA3MCHHBIX YCTAHOBOK, NPCAHA3SHAYCHHBIX JId
peuicHud 3aaaq TepMH‘IGCKOfI, XHMHKO—TCpMH‘leCKOf/'I H IUIa3MOXUMHYECKOMN 06pa6OTKI/I Pa3INIHbIX

MaTepuallos;

° BBIIIOJIHATH (bnanecxoe U KOMIIBIOTCPHOC MOACIUPOBAHUC
MIa3MOXUMHUYCCKHUX

ITYYKOBO-IIa3MCHHBIX

paboymx TMPOIECCOB B

peakropax M YCTaHOBKAaXx  BHEBAaKyyMHOMU

3NIEKTPOHHO-JIy4eBOM 00pabOTKH MaTepHaos;
. OCBaMBaTh HOBBIE IPEIMETHBIC OONACTH, TEOPETHYECKHE IOAXOAbI M AKCIIEPUMEHTAJIbHBIC
METOJUKH, CBSI3aHHBIE C aHAJIN30M, IPOEKTUPOBAHNEM M MPUMEHEHHEM IIyYKOBO-IUIa3MEHHBIX CUCTEM

TEXHOJIOTHYECKOTO HAa3HAYEHUS.
BJIAJIETD:

* HaBBIKAMHU OCBOCHHS OOJBIIOTO 00beMa MEXKIUCITUTUINHAPHOM U CTIEUATBHON HH(OpMAIIHY;
* KYJIBTYPOU IMOCTAHOBKH 33]1ad B OOJIACTH KOHCTPYHPOBAHUU W MPUMEHEHHS ITyYKOBO-TLIA3MEHHBIX

CUCTCM TCXHOJIOTUYCCKOI'0O Ha3HAYCHMU A,

¢ HaBbIKaMH pa6OTBI Ha ITy4YKOBO-IJIA3MCHHBIX YCTAHOBKAX, 00eCIIeUueHus X HaI[e)KHOﬁ u 0e30macHOU

SKCIUTyaTaluu.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexnm

CeMuHapsI

JlaGopar. paboTsr

CaMocT.
pabora

OcHOBHbIC CXEMHBbIE peLieHus
MyYKOBO-TIJIa3MEHHBIX YCTaHOBOK,
NpeIHAa3HAYeHHbIX Ui  TEPMHUYECKOH,
XHMHUKO-TEPMHYECKOM u
T1a3MOXUMHUYECKOM 00paboTku
Pa3IMYHBIX MaTEPUAIIOB.

Mertonel  ynpaBieHMs ~— yCTaHOBKaMH,
peann3yromuMH KOMOMHHUPOBAaHHOE
IIy4KOBO-IIJIJA3MEHHOE  BO3ZEHCTBUE Ha
BEHIECTBO.

MeTtoast M3MEpPEHUS ¢buznecKux
BEJIMYMH, XapaKTepU3yIoIuX paboune
IIPOLECCHI B TEXHOJIOTMYECKUX
IIy4KOBO-IIJIA3MEHHBIX YCTaHOBKaxX
Pa3IMYHOTO Ha3HAUEHUSI.

Opranuzauus TEXHOJIOTMYECKUX
MPOLIECCOB TEPMUYECKON u
XUMHUKO-TEPMHUYECKOU 00paboTku
MaTepuajioB B  3JIEKTPOHHO-IIyYKOBOH
mIasMe.

Opranuzauus TEXHOJIOTMYECKUX
IIPOLIECCOB HU3KOTEMIIEpaTypHOIO
IJ1a3MEHHO-CTUMYJIIMPOBAaHHOTO CHHTE3a
HEOPTaHUYECKUX COCAUHEHUI.

Opranuzanus TEXHOJIOTHYECKUX
MIPOLIECCOB  YIIPABIAEMON JAECTPYKLIUU
BBICOKOMOJIEKYJISIPHBIX ~ COCAMHEHHH B
IEKTPOHHO-ITyYKOBOH IIIa3Me.

l'enepanus  ruOpumHOW  TUTA3MBI |
OpraHu3anus TEXHOJIOTUYECKHX
MPOIIECCOB  OCAXKJCHUS MOKPBITUA B
THOPHTHON TIIIa3Me.

00630p HW3BECTHBIX Hay4YHBIX
UCCICAOBAaHUN 1O  a3POKOCMHUYECKUM
MIPHIIOKEHUSM 3NEKTPOHHO-ITyYKOBOU
mia3Mbel. OCHOBHBIE CXEMHBIC PEIICHHS
MTy4KOBO-IIJIA3MEHHBIX YCTaHOBOK,
NpeaHA3HAYEHHBIX JUIST Hay4IHBIX
HCCIICA0BaHHUI

MCTOI[LI yYOpaBJICHUS YCTAHOBKAMU IIpU
MIPpOBEACHUN OKCIICPUMECHTOB 1o
a3p0KOCMI/I‘lCCKOﬁ TCEMAaTHKCE.

10

Mertonel U3MEPEHUs busnuecKkux
BEJIMYUH, XapaKTEPU3YIOIINX
HEIOBMKHBIE IIyYKOBO-IIJJa3MEHHbIE
o0pa3oBaHUsI M  IOTOKH  ITyYKOBOH
IL1a3MBl.




I'enepanus II0TOKOB
1 3IIEKTPOHHO-ITYYKOBOM IJ1a3MBl. 4 4 5
DKCIepUMEeHTHl B 00JIaCTH IIa3MEHHOMN
a’pOJMHAMUKH
PacnbumuBanue KUIKOCTEH B IOTOKE
12 JIEKTPOHHO- Iy YKOBOH I11a3MBl. 4 4 5
[11a3MEeHHO-CTUMYIIMPOBAaHHOE TOPEHHE
ra3000pa3HbIX yIIIEBOJOPOIOB.
MonenupoBanue (dakTopoB
|3 [|xocmmieckoro morneta, JIEHCTBYIOIMX HA 4 4 10
KOCMHMYECKUE JIETATEeJIbHBIE AaIllaparhbl.
BrruncnurenbHble SKCIIEPUMEHTBI
Aspozonu B kKocMmoce. MonenupoBanue
14  |muHamMmkw  a’po3ons, OOyCIOBICHHOM 8 6 10
COJIHEYHBIM BETPOM.
Nroro yacos 60 60 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiam)
Cemecrtp: 3 (Ocennwii)

1. OcHOBHBIE CXEMHBIC peUICHUs IMYYKOBO-IIDIAa3MCHHBIX YCTAHOBOK, IIPEAHA3HAYCHHBIX JISA
TepMH‘leCKOﬁ, XHMHKO—TCpMH‘leCKOﬁ M IJ1a3MOXHUMHUYECKOM 06pa6OTKI/I Pa3IMYHBIX MaTCPUAJIOB.

Beenenwue. IIpenmer, nenu u 3agaun Kypca. TexHHMKa T€HEpalUd AJIEKTPOHHBIX My4ykoB. CrocoObl
WHKEKIMN JIEKTPOHHBIX IYYKOB B IUIOTHBIE Ta3000pa3HbIC CPEbl, BEIBOJHBIC OKHA. JJIEKTPOHHBIE
MYIIKH, BBICOKOBOJIBTHBIE MCTOYHUKU NMUTaHUA. OCHOBHBIE CUCTEMBI M Y3JIbl ITyYKOBO-TIJIA3MEHHBIX
YCTAHOBOK. OJIEMEHThl BHYTPEHHEH OCHACTKH IJIA3MOXMMHUYECKHX peakTopoB. (OOecredeHne
0€30MaCHOCTH ITyYKOBO-TJIA3MEHHBIX YCTAHOBOK TEXHOJIOTMUECKOTO Ha3HAYCHUSI.

2. Meroapl ympaBieHHS YCTaHOBKAMH, PEaTU3yIONIMMH KOMOWHHUPOBAHHOE ITyYKOBO-TIA3MEHHOE
BO3JIcHICTBHE Ha BEIECTBO.

VrpaBieHHe YCKOPSIIOIIMM HamNpsDKEHHEM W CHJIOW TOKa DJICKTPOHHOTO ITydYkKa. YIpaBJICHUE
IUIOTHOCTBIO DHEProBBIJCICHHUS B paboueM o0beMe MyYKOBO-IUIA3MEHHBIX YCTAHOBOK. YIPaBICHHUE
JaBJICHUEM M KOMIIOHEHTHBIM COCTaBOM ILTa3Moo0Opasyroleii cpensl. @opMupoBanue padodeid 30HbI
B IyYKOBO-IIJIA3MEHHON YCTQHOBKE HPU OOpabOTKE IUCIIEPTUPOBAHHBIX MOPOIIKOB M HKUAKOCTCH.
VrpaBieHne TeMIlepaTypoil MarepuasioB B Iporecce 00padOTKH. ABTOMAaTHYECKOE IOJICPIKAHUE
3aJJaHHBIX PEKUMOB B TIporiecce 00pabOTKH MaTepraoB.

3. Meroasl wu3MepeHHs (U3MYECKHX BEIMYMH, XapaKTepPU3yIOIMX paboume TpoLecchl B
TEXHOJOTHYECKUX IMyYKOBO-TJIA3MEHHBIX YCTAHOBKAX Pa3INYHOTO Ha3HAYEHHUS.

U3mepenune Temreparypsl MaTepHajioB B MPOLIECCE UX MTyYKOBO-TNIA3MEHHOM 00paboTku. M3mepenue
TEIJIOBBIX TIOTOKOB B pabodeil 30He peakTopa, KaJIOPpUMETpusl peakMoHHOro oobema. OnTuueckne
HU3MEPEHHUsI KaK UCTOUYHUK MH(POPMALUMHN O IMapamMeTpax pPeakIMOHHOro oobema. MaccrnekTpoMeTpust
peaknunoHHOro oObeMa. Jlo3uMeTpHus pPEHTTCHOBCKOTO H3JIyYeHHS B  ITyYKOBO-IUIA3MEHHBIX
YCTaHOBKaX.

4. OpraHu3anysi TEXHOJOTHYECKHX IPOIECCOB TEPMUYECKOH M XHMHUKO-TEPMHUYECKOH 00paboTKu
MaTepualioB B JIEKTPOHHO-ITyYKOBOH IJIa3Me.



HarpeB TBepApIX Tes, MOMENICHHBIX B JJIEKTPOHHO-IIYYKOBYIO IUIa3My, (a30Bble IEPEXObl.
DJNEeKTPOHHO-Ty4YeBass CBapKa M pe3Ka MarepuaioB BHE BakyyMa. [loBepXHOCTHOE yIpodHEeHHE
MeTAUIOB. [IOBEpXHOCTHBIM MeEpeIuiaB M JierupoBaHue. Tepmuyeckas UM XMUMHUKO-TEpMUYECKAs
00paboTKa MOPOIIKOB.

5. OpFaHI/I3aHI/I$I TCXHOJIOTHYCCKHUX IponecCCoB HU3KOTCMIICPATYPHOTO
IJIa3MEHHO-CTUMYJIMPOBAHHOT'O CUHTE3a HCOPIraHNICCKUX COCIMHCHU.

CuHTe3 HUTPUIIOB U OKCHIOB METAJLIOB B 3JIEKTPOHHO-IIyYKOBOH IUIa3Me. MexaHHYecKue WU
XUMHUYECKHE CBOKCTBA OKCHJOB M HUTPHUIIOB, CHHTE3UPOBAHHBIX B JJIEKTPOHHO-ITYYKOBOM IIa3Me.
buocoBMecTUMOCTh OKCHJOB TUTaHA, CHHTE3UPOBAaHHBIX B IEKTPOHHO-IIYYKOBOM Iu1a3me. CuHTE3
MTOKPBITUI HAa MOBEPXHOCTU AMCIIEPTUPOBAHHBIX TOPOIIKOB.

6. Opranuzauys TEXHOJIOIMYECKUX IMPOLECCOB YMPaBIIEMOW ACCTPYKIHH BBICOKOMOJIEKYJSPHBIX
COEIMHEHUH B AIEKTPOHHO-ITYYKOBOM IIJIa3MeE.

[lonyyenne HU3KOMOJNEKYIAPHBIX COCOUHEHUN YIPaBIseMON JAECTPYKLMEH IOJIMCaXapHuIoB.
[TomydeHne LEHHBIX BOJOPACTBOPUMBIX TPOAYKTOB U3 IPUPOTHOTO OPraHUYECKOTO CHIPHS.
[lyukoBo-mnazmeHHass  Mogudukanus  OenkoB.  YopaBieHue TUAPOPMIbHO-THAPOGOOHBIMU
CBOMCTBAaMM TOJMMEPOB M OHOINOIMMEPOB IOCPEACTBOM ITyYKOBO-IUIA3MEHHOTO BO3JACHCTBUSL.
TexHomorun  yTHUIM3aUMM  OBITOBBIX M MPOMBIIUICHHBIX  OTXOJOB, OCHOBAaHHBIE  Ha
MYYKOBO-IJIa3MEHHOM ~ BO3AEHCTBMM Ha BemiecTBO. KOHBepcHs IJKHIKHX W Ta3000pa3HBIX
YIJIEBOJOPOAOB B HEPABHOBECHOM IJIa3Me.

7. Tenepaumsi THOpWMAHON TMJa3Mbl M OpPraHU3alMsA TEXHOJIOTMYECKUX IPOLECCOB OCAKICHUS
MOKPBITHH B THOPUHON T1a3Me.

[TonyyeHre OOHOCIOMHBIX M MHOIOCIOHHBIX IIOKPBITMM B 3JIEKTPOHHO-IIYYKOBOM IUIa3Me:
pa3iuyHble KOMOMHALMK OCaXAAaeMBbIX MaTepHAIIOB M MarepuajioB NOKpbITHH. OcaxaeHue
YIIEPOAHBIX MOKpPHITHH. TexHuKa reHepanuyu T'MOpUAHON IUIa3Mbl U OCOOCHHOCTH OpraHHM3aLlUH
pabouux mporeccoB B peakropax ruOpugHoro tumna. OcaxaeHue MOKPLITHH B THOPUIHOHN TIa3Me.

Cemecrtp: 4 (Becennuit)

8. O030p W3BECTHBIX HAyYHBIX HCCIEIOBAaHMM MO  a’POKOCMHUYCCKUM  MPUIOKECHUSAM
3NIEKTPOHHO-IIYYKOBOW I1a3Mbl. OCHOBHBIE CXEMHbBIE PEIICHHs] MYyYKOBO-IUIa3MEHHBIX YCTaHOBOK,
[IpeJHa3HAYEHHBIX JJIs1 HAyYHbIX UCCIICA0BaHUM

Beenenue. [Ipeamer, uenu u 3axa4u Kypca. M3BeCTHBIE PUIIOKEHUS IEKTPOHHO-ITYYKOBOU TUIa3Mbl
JUIslT HAy4YHBIX HCCJIENOBaHMM IO a’pOKOCMHUYECKOM TeMaruke. [lmasMeHHas aspoauHamuka,
IUIa3MEHHO-CTUMYIIHPOBAHHOE TOPEHHE, MOJICIUPOBAaHUE (PAKTOPOB KOCMHUYECKOTO MOJIETa, a9PO30JI1
B KocMoce. CHHTE3 IMyYKOBO-IJIA3MEHHBIX CHCTEM, MpPEJHAa3HAYCHHBIX I Ha3eMHOH OTpabOTKH

a3pPOKOCMHUYECKHUX TEXHOJIOTUH. [TpuHnmnb! KOHCTPYUPOBaHUs MaJiorabapuTHBIX
My4YKOBO-TIJIa3MEHHBIX cUCTeM. CHCTEMHass COBMECTHMMOCTH T€HEpaTOpOB JIIEKTPOHHO-ITYYKOBOU
ILIa3MBl. Ob6ecneuenue 6e30MmacHOCTH IIyYKOBO-IIJIa3MEHHBIX YCTaHOBOK

HAYYHO-UCCIICAOBATCIILCKOI'O HA3HAUCHUA.

9. MeTO,Z[BI yYOpaBJICHUA YCTAHOBKaMU IIpU MPOBCACHHUU 3ISKCIICPUMCHTOB I10 aBpOKOCMH‘IeCKOﬁ
TEMATUKE.

VYnpasieHre IIOTHOCTBIO SHEPrOBBIJCIICHUSI B paboueM 00beMe MyYKOBO-TIJIa3MEHHBIX YCTaHOBOK.
VrpasneHue AaBICHUEM M KOMIOHEHTHBIM COCTaBOM ILIa3MOOOpasyrouiel cpeabl B HETOIBHKHBIX
MyYKOBO-TIJIA3MEHHBIX 00pa30BaHUSX M B MOTOKAX 3JEKTPOHHO-ITYYKOBOH Iu1a3Mbl. DopMupoBaHue
paboueii 30HBI B MyYKOBO-IUIa3MEHHON yCTaHOBKE. YIPaBJICHHUE TEMIIEPATypOl ra3a B HEIOIBUKHBIX
MyYKOBO-TIJIA3MEHHBIX 00pa30BaHUSX M B IMOTOKAX JJIEKTPOHHO-IIYYKOBOW IJIa3Mbl. YIpPaBICHUE
TeMIEpaTypoil Mojenu B Ipolecce 3KCIepUMeHTa. ABTOMaTHUYECKOE IOIJEpKAHUE 3aJaHHBIX
PEXHUMOB B XO/I€ SKCIIEPUMEHTA.



10. Metonsl  u3MepeHHs ~ (QU3MYECKMX  BEIWYMH,  XapaKTepU3YIOIIMX  HEMOIABHIKHbIC
My4YKOBO-TIJIa3MEHHbIE 00pa30BaHuUs U MOTOKH ITyYKOBOH IIA3MBl.

W3mepenne Ttemrmeparypbl Ta3a W MOAeNH. V3MepeHHe TEeIUIOBBIX IIOTOKOB, NaJaroluX Ha
MOBEPXHOCTh Mozenu. Onruyeckass M PEHTTCHOBCKAs CHEKTPOCKOMHS JIEKTPOHHO-ITYy4YKOBOM

IIJ1a3MBI. M3mepeHne  KOHUEHTpAlMH  JJIEKTPOHOB B DJIEKTPOHHO-IIyYKOBOW  IUIa3Me.
MaccrekTpoMeTpusi TUIa3MO00pa3yromuX cpel. Busyanuszanusi MOTOKOB BIIEKTPOHHO-ITYYKOBOH
IIJ1a3MBl.

11. I'eHepamysi TOTOKOB AJIEKTPOHHO-ITYYKOBOW IIIa3MbL. DKCIEPUMEHTHl B O0JACTH TUIa3MEHHON
a’pOIMHAMUKHI

ComoBble ycTpoiicTBa AJsl TEHEPaTOPOB AIEKTPOHHO-IIYYKOBOHM Iia3Mbl. KomMOMHMpOBaHHbBIE
YCTpOMCTBA: BHIBOIHOE OKHO — Ta30BO€ COIUIO. BiusHue oOmyBa Ha TEIIOBBIE PEXHMbBI MOJEIH,
MOMEIIEHHON B TUIa3MEHHBIA TOTOK. AJSPOAMHAMHYECKHE XapaKTepUCTHKH Tell MpOCTeHIIei
FEOMETPUM B IOTOKE 3JIEKTPOHHO-ITYYKOBOM mia3Mbl. Pa30oBble MEPEXOAbl M IMIA3MOXUMHUYECKHE
IIPOLIECCHI Ha IOBEPXHOCTH TeJIa, HAXOISAIETOCs B IIOTOKE 3JIEKTPOHHO-ITy4YKOBOH I1JIa3MBl.

12. PacnbimuBanue KUIKOCTEN B IIOTOKE 3IEKTPOHHO-ITYYKOBOU IIJ1a3MBl.
[11a3MeHHO-CTUMYTUPOBAaHHOE TOPEHHE Ta3000Pa3HBIX YIIIEBOAOPOIOB.

PacnbiinBanne KUAKOCTEH B JO3BYKOBBIX M CBEPX3BYKOBBIX IOTOKAX JJIEKTPOHHO-IIYYKOBOM
wiasmMbel.  POpPMUPOBAHUE TOPIOYE CMECH B HETIOJBMKHBIX ITyYKOBO-IUIA3MEHHBIX 00pa30BaHUAX H
MOTOKAX 3JIEKTPOHHO-ITYYKOBOH Iu1a3Mbl. 11oKUT 1 ropeHne ra3oBbIX U Ta30)KUIKOCTHBIX CMecell B
MOTOKE AJIEKTPOHHO-NyYKOBOW TIIa3Mbl. [opeHume MeTaHa M TNpomaHa B CBOOOTHOM IIOTOKE
3IIEKTPOHHO-ITYYKOBOM TIa3Mbl M B TIOTOKE, JIOKAJIM30BAHHOM CTEHKOH KaHaja.

13. MO):[eJ'II/IpOBaHI/Ie (1)aKTOpOB KOCMHYCCKOI'0 IIOJICTA, I[eﬁCTBYIOHlHX Ha KOCMHYCCKHC
JICTATCJIbHBIC allllapaThl. BrruncnurensHbIe SKCIICPUMCEHTBI

Pacyer moTOKOB dYacTHIl NAAAOMMX HAa IMOBEPXHOCTh KOCMHYECKOIO JIETATENILHOIO aIrapara.
MopenupoBaHue BO3AEHCTBUSA IIIa3Mbl aTOMAapHOTO KHUCJIOpOAa Ha IIOBEPXHOCTh HCKYCCTBEHHOIO
cnyTHUKa 3emiu. Bnusiaue coOcTBeHHON arMocdepbl KOCMHUYECKOTO JIETAaTeNIbHOTO ammapara Ha
MOTOKM 4YacTUIl], NaJalOIlMX Ha €ro IOBepXHOCTb. MopenupoBaHue BIUAHUS (DaKTOPOB
KOCMHYECKOTO  IOJIeTa HAa  MEXAaHHYECKHe, DJJIEKTPUYECKHME M ONTHYECKHE  CBOMCTBA
KOHCTPYKLMOHHBIX  MarepuajoB KOCMHYECKHMX JIeTaTelbHbIX amnmnaparoB. MoxenupoBaHue
UIEKTPOCTATUUECKOM 3apsIIKM KOCMUYECKHX JIETATENbHBIX allllapaToB.

14. Asposzomm B KocMmoce. MopenupoBaHue JUHAMUKU adpo30isi, OOYCIIOBJICHHOW COJHEYHBIM
BETPOM.

DnexTpocTaTHyecKas 3apsiika a’po30jiel B 2JIEKTPOHHO-ITYYKOBOM Iutazme. JlMHaAMMKa YacTHIL
a’po30J1si, 0OYCIIOBIICHHASI €0 IEKTPOCTaTHYECKON 3apsakod. [IpoxoxkaeHne dIeKTPOHHOTO ITydKa
yepe3 cioil  adpo3ona. OnNTHYecKoe W PEHTTEHOBCKOE H3IIyYeHHE adpo30isl, BBI3BAHHOE
BO3JICHCTBUEM Ha HETO TIOTOKA OBICTPBIX AIIEKTPOHOB U AJIEKTPOHHO-ITYYKOBOH IIIa3MBl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

DKcnepuMeHTaNBHBINA KOMILIEKC «IyukoBO-IIJIa3MEHHBIE CUCTEMBI U TEXHOJIOTHI» B COCTaBE
yctanoBok DJIY-1 u DJIY-2, anarHocTu4eckoro 000pyI0BaHuUsI, BCIIOMOTaTEIbHOTO U CIIEIUATBHOTO
TEXHOJIOTHYECKOro o0opynoBanus (momemnieHue 222 kopnyca YIIM).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1) M. Vasiliev, T. Vasilieva. Materials production with Beam Plasmas. In Encyclopedia of Plasma
Technology (Ed. J.L. Shohet, Taylor & Francis), 2017

2) Bacunbe M.H. [IpuMeHeHne 311EKTPOHHO-TTYYKOBO TUIa3MbI B TJIa3MOXUMUH / DHIUKIIOTIEINS
Hu3KoTemneparypHoii iasmel. [lox pea. B.E. @oprosa. T. XI. M.: Hayka, 2001. C. 436-445.

JomnonHurenbpHas auTeparypa
1) berukos B.JI., BacunseB M.H., Kopotees A.C. " DnekrpoHHo-TyukoBas miasMma. [ enepanus,
cBoiicTBa, mpuMenenue". [1 M.: U3a. MI'OY A/O Pocy3znayka, 1993. — 167 c.
2) M. Vasiliev, Aung Tun Win, 1. Pobol. “New applications of the Beam-Plasma Systems for the
materials production” Int. J. Nanotechnology. 2014, Vol. 11, Nos 5/6/7/8, P. 660-668
3) M.N. Vasiliev, Aung Tun Win. Generation and Applications of Electron-Beam Plasma Flows //
Journal of Physics Conference Series. 2015, V. 591. doi:10.1088/1742-6596/591/1/012051
4) T. Vasilieva, S. Lopatin, V. Varlamov, V. Miasnikov, Aung Myat Hein, M. Vasiliev Hydrolisys of
chitin and chitosan in low temperature electron-beam plasma // Pure and Applied Chemistry - — 2016. —
V.88, N9 — P. 873-879.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ — snexTpoHnas 6ubnmoreka duszrexa
2. http://www.edu.ru — penepanbublii mopran «Poccuiickoe oOpazoBaHuey.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Microsoft Word, Microsoft Power Point, Matlab, Excel.
9. MeToauyeckue yKazaHus AJis1 00y4arOMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe OCBOEHHE JWCHIUIUIMHBI TPeOyeT HaAmNpsHKEHHON caMOCTOSTENIhHOH paboThl cTyneHTa. B
mporpamMme Kypca IpUBEACHO MHUHUMAJIbHO HE0OXOAMMOE BpeMs JUlsl paboThl CTyIEHTa HaJ TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- UTEHHE PEKOMEHJOBAHHON OCHOBHOU M JIONIOJIHUTEIBHON JTUTEPATYPBHIL;

- W3y4YCHHE YTEHHE TEXHWYECKMX ONHUCAHMH M HWHCTPYKIMHA IO SKCIUTyaTaluu O0OOpYIOBaHMS,
HCITOJIB3YEMOTO TIPH MPOBEIECHUH 3KCIIEPUMEHTOB;

- IOATOTOBKY MPEUIOKEHNH MO0 TOCTAHOBKE DKCIIEPUMEHTOB B paMKax WHANBUAYAIbHBIX U IPYIITOBBIX
[IPOEKTOB;

- 3HAKOMCTBO C IyOIUKAIMAMH [0 TEMATHKE MPEI0IaraeMbIX IPOEKTOB.

PyKoBOACTBO M KOHTPOJIb CaMOCTOSTEIBHON padOThl CTYAEHTa OCYIIECTBISIETCS IpernojaBaresieM Ipu
3aCIyLIMBAHUU IPE3EHTALUM, IOJr0TaBIMBAEMBIX CTY[JEHTaMH, a TaKKEe B XOAE JUCKYCCUI BO BpeMms
MPaKTUYECKUX 3aHATHUI.

OCHOBHBIMU TIOKa3aTeNIsSIMU BJIAJICHUS MaTepUAIOM SIBISIIOTCA YMEHHUSI JE€MOHCTPUPOBATh 3HAHMUS,
[IOJIyYEHHbIE M3 MAaTEpUalIOB JIEKIMH W PEKOMEHAYEMOM JIMTepaTypbl, NPaBWJIBHOCTb U IOJIHOTA
OTBETOB HA BOIIPOCHl IpENOAABaTelsl, KOTOPblE UM 33Jal0TCAd MpU TPOBEICHUU 3aHATHN U
COITyTCTBYIOIUX JUCKYCCHM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 2

KBaJupuKaAnus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (BeceHHmit) - DK3aMeH

Pa3paborunk: M.H. Bacunbes, 1-p TeXH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HayyHOH 3ajade © HWHTEPIPETUPOBATH  IOJYYCHHBIC

pe3yabTaTh

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

00opynoBaHuUs (crierManu3upOBaHHBIX MaKeTOB
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM

MIPUKJIAJAHBIX TPOTPAMM)
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenupoBaHKe) € MCIOIb30BAaHHEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare usyuenus aucuuiuivHbl «IlydkoBo-TIa3MeHHBIC CHUCTEMBI M TEXHOJOTHM» OO0y4arouuics

JIOJDKEH

3HAThb:

° MMPUHIUIIBI ,Z[eﬁCTBPIH U KOHCTPYKIUU ITYUYKOBO-IUIA3BMCHHBIX YCTAHOBOK, IMPCAHA3HAYCHHBIX IJId
pcajm3aniui U3BECTHLIX U IEPCIIEKTUBHBIX ITPOU3BOACTBCHHBIX TeXHOJIOFHﬁ;

° OpHUCMBI pa6OTBI Ha ITYYKOBO-IIJIa3BMCHHBIX YCTAHOBKAaX TCXHOJOTMYCCKOIO HA3HAYCHUA,
0COOEHHOCTH MX OKCILTyaTallui U TEXHUYCCKOI'O O6CJ’Iy)KI/IBaHI/I5[;

° MCTOAbI HM3MCPCHUSA OCHOBHBIX IIapaMCTPOB, XaAPAKTCPUIYIOIIUX  PCIKUMBI pa6OTBI
ITYYKOBO-IIa3MCHHBIX YCTAHOBOK;,
° mapaMCeTpbl MW IMCJICBBIC XAPAKTCPUCTHUKU ITYYKOBO-TUIA3MCHHBIX CHCTCM TCXHOJIIOTNYCCKOTO

Ha3HAYEHUSL.
yMeThb:




. NPUMEHATh Ha TMPAKTUKE OCHOBHBIC IOHATHS,  HCIOJNb3yeMbIe IPH aHAIM3€ W CHHTE3E
MYYKOBO-IIJIa3MEHHBIX CHCTEM HPU pa3paboTKe YCTAHOBOK TEXHOJIOTMYECKOTO Ha3HAUCHMS;

. BBITIOJIHATh PAacyeThl OCHOBHBIX TapaMETPOB, XapaKTEPU3YIOMIMX PEXKHUMBI  paOOTHI
MTyYKOBO-IIJIA3MEHHBIX YCTAHOBOK, NMPHU PEUICHUH MPAKTUYECKUX TEXHOJIOTHUYECKUX W HH)KEHEPHBIX
3a1a4;

*  BBIIOJHATh 3CKU3HOE IPOEKTUPOBAHUE IIyUYKOBO-IJIA3MEHHBIX YCTAaHOBOK, IPEJIHA3HAUYEHHBIX JJIS
pelieHus 3aJad TePMUYECKOW, XMMHKO-TEPMUYECKON M IUIa3MOXUMHUYECKOH 0OpabOTKH pPa3IM4HBIX
MaTepHalios;
. BBINONHATE (DU3MYECKOE W KOMIIBIOTEPHOE MOJEIMPOBAHUE pabouux mpoueccoB B
IIy4YKOBO-IJIAa3MEHHBIX  IJJa3MOXMMUYECKMX  peakTopax M YCTaHOBKAax  BHEBaKyyMHOH
3NIEKTPOHHO-JIy4eBOM 00pabOTKH MaTepHaos;
. OCBaMBaTh HOBBIC IpEIMETHBIC OONACTH, TEOPETHYECKHE IOAXOAbI M AKCIICPUMEHTAJIbHBIC
METOJUKH, CBSI3aHHBIE C aHAJIM30M, IPOECKTUPOBAHNEM M MPUMEHEHHEM IIyYKOBO-IUIa3MEHHBIX CUCTEM
TEXHOJIOTUYECKOI0 Ha3HAUCHMUS.

BJIaJeTh:
* HaBBIKAMH OCBOEHHS OOJIBIIOrO 00beMa MEKANCIMIUIMHAPHON U CIIeUaIbHON HH(POPMAIUHN;
* KyJbTYpOH NMOCTAHOBKH 33734 B 00JaCTH KOHCTPYHPOBAHUHM U MPHUMEHEHHsI ITyYKOBO-TNIA3MEHHBIX
CHCTEM TEXHOJIOI'MYECKOI'0 HAa3HAUEHUS;
* HaBBIKAMH pabOTHI HA MTyYKOBO-TJIA3MEHHBIX YCTAaHOBKAX, 00€CIIeUeHHUs NX HaJIe)KHON 1 6e301acHON
JKCIUTyaTalluH.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texyuuii KOHTPOJIb OCYIIECTBIIICTCS B (hopME CaMOCTOATENBHBIX pabOT WM TECTOB B NMUCHMEHHOM
(dhopme 1o KaxKaA0H TeMe.

PYKOBO):[CTBO U KOHTpPOJIb 3a CaMOCTOSITCIIbHOM pa60T0171 CTyACHTA OCYHICCTBJIACTCA B PE3YJIbTATC
aHaJin3a UTOIroOB KOHTPOJIbHBIX, CAMOCTOSATCIIbHBIX pa60T, a TaK)XXC MHANBUAYAaJIbHBIX KOHCYJII)TaI_H/Iﬁ

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Htorosas arrecranus o IMCHUILTHHE OcylecTBisencs B ¢popme nuddepeHunpoBaHHoro 3auera B 11
ceMecTpe, 9k3aMeHa (yCTHOTo) B 12 cemectpe.

[MpumMepHbIil TepedeHb BOMPOCOB K AP PepeHIIMPOBAHHOMY 3a4ETy:
. [IpuHIMI KefCTBYUS MyYKOBO-IIJIA3MEHHBIX YCTaHOBOK.
. ®opmupoBaHue M1a3M000pa3yIoIIeil Cpeibl B MyYKOBO-IUIA3MEHHBIX PEaKTopax..

1

2

3. ®wusnueckue Npoueccsl, MPOUCXOIAIINE B Ta3000pa3HOM PEAKLIMOHHOM 00beMe.

4. TIporecchl, POUCXOAAIINE Ha TPAHUIIE KOHTAKTa ITy4KOBas IjIa3Ma - TBEpLO€E Teo.
5

Hy‘-IKOBO-HHaSMeHHLIe PCAKTOPBI TEXHOJOTHYCCKOTO Ha3HAYCHUA: OCHOBHBLIC U BCIIOMOTI'aTCJIbHBIC
CHUCTCMBI.

6. MeTozapl TMarHOCTHKH JIEKTPOHHO-ITYYKOBOM I1a3Mbl

7. Metoasl  U3MEpEHHUs] OCHOBHBIX IapaMETpPOB, XapaKTEPU3YIOLIMX PEXUM  PalOOTHI
IIyYKOBO-IIJIA3MEHHOI'O PEaKTopa.

8. DuszuKo-XMMHYECKHE MPOLECChl, MPOUCXOASAIINE MPU TEPMHUECKOH W XUMHUKO-TEPMUYECKOU
00paboTKe MaTepUaIOB B 3JICKTPOHHO-ITYYKOBOH IJIa3Me.

9.  Du3uKO-XMMUYECKHE IPOLECCHl, IIPOUCXOASIIME IIPU CHUHTE3E OKCUIAOB U HUTPUIOB B
3NIEKTPOHHO-IIYYKOBOM  TuiazMe. [lnasmoxumuueckas MOAENb  AJIEKTPOHHO-IIYYKOBOW  ILIA3MBI
KHCJIOpOZa U a30Ta.

10. ®U3MKO-XMMHYECKHE TPOLECChl, NPUBOMASAIIME K H3MEHEHUIO TUAPOQMILHO-TUAPOPOOHBIX
CBOWCTB BBICOKOMOJICKYJISIPHBIX COCAMHEHUH O[] IEHCTBHEM HU3KOTEMIIEPATypHOU IUIa3MBl.

11. MexaHu3Mbl IOTEPH YCTOWIMBOCTH Ta3000pa3HOTO PEaKIMOHHOTO 00beMa B MyYKOBO-IIIIA3MEHHBIX
YCTaHOBKAaX TE€XHOJOIMYECKOrO Ha3HAYECHUSI.

12. MexaHM3Mbl TOTEPH YCTOHUMBOCTH PEAKLIHMOHHOTO O0BEMa, COIEPIKAIEro KOHIAEHCHPOBAHHYIO
JHCTIEpCHYIO (a3y, ¥ CrocoObl IOAaBICHUS HEYCTOMYNBOCTEM.

13. OcoOeHHOCTH MYyYKOBO-TNIA3MEHHBIX YCTAaHOBOK, IPEJIHA3HAUYCHHBIX JIJIS1 HayYHBIX HCCICIOBaHUN
(B cpaBHEHMU C YCTaHOBKaMHU, [UIsl IPOU3BOJCTBEHHBIX TEXHOJIOTUIA).

14. Cnnoco6b1 popMupoBaH¥sI TOTOKOB 3JIEKTPOHHO-ITYYKOBOH TIIA3MBI.



15. CoocoOGsl  ¢GopMHpPOBaHUSI  IMOTOKOB  JJIEKTPOHHO-ITYYKOBOM  IUIa3Mbl,  COJAEpIKaIien
KOHJICHCUPOBaHHYIO JUCIIEPCHYIO (asy.

Hepequb BOIIPOCOB I MOATOTOBKHU K 9K3aMCHY:

1. ®usnyeckue MPOLECCHl, MPOUCXOJSIINE B IJIA3MEHHOM MOTOKE (B CpPaBHEHHUH C MPOLECCAMH,
MPOTEKAIOIMMH B HETIOABMKHOM ITyYKOBO-TIJIa3MEHHOM 00pa30BaHU).

2. Ilpoueccsl, MPOUCXOIAIINE HA TIOBEPXHOCTH TBEPIOTO Teja, 00{yBaeMOro MOTOKOM HEPAaBHOBECHON
TUIA3MBI.

3. Meronpl IMAarHOCTUKHM 3JEKTPOHHO-IIyYKOBOM IUIa3Mbl B YCTAHOBKAX, MCIIOJIb3yEMbIX [UIs
oTpabOTKH a’POKOCMHUYECKHUX TEXHOJIOTMH. MeTonbl n3MepeHus: GU3NUYEeCKUX BEJIIMYMH B THIUYHBIX
IKCIIEPUMEHTAX.

4. KuneTnueckue cXeMbl, OIIMCHIBAIOLIUE COCTAB JIEKTPOHHO-ITYUYKOBOMH IJ1a3Mbl KUCJIOPO/IA.
5. Kunerndeckue cxeMbl, OIUCHIBAIOLINE COCTAB IEKTPOHHO-IIyYKOBOM IJIa3Mbl BO3IYXa.

6. dusnyeckue MOJAENTH, HCIHOJIb3yeMble Ui OLEHOK KOHIIGHTPAlMHd DJJIEKTPOHOB B
AIEKTPOHHO-ITYYKOBOM ILJIa3MeE.

7. MexaHu3MEBI BHGKTpOCTaTquCKOﬁ 3apAaKyU TBEPABIX TCJI B 3J'IeKTpOHHO—Hy‘lKOB0ﬁ mrasMme. Bausane
Marepuajia TBEpAOro Teja 1 XuMHYICCKOT0 COCTaBa MJIa3Mbl.

8. VYcioBus, mpH KOTOPHIX MOXET HAONIONAThCS CBEPXBBICOKAs 3apsaKa YacTHI[ a’po30isi B
JNEKTPOHHO-ITYYKOBOH Iu1a3Me. JIMHAMMKa MEJKOIMCIIEPCHOTO adpo30i B 3JIEKTPOHHO-ITyYKOBOH
TUIa3Me B PA3JIMYHBIX YCIOBHSIX.

9. IlpuHUMN NEHCTBUS MTyYKOBO-IUIa3MEHHBIX YCTAHOBOK.

10. ®opmupoBaHue W1a3MO00pa3yONICH CPElbl B ITyYKOBO-TLIA3MEHHBIX PEaKkTopax..
11. ®usnueckue Mporecch, MPOUCXOSIINE B Ta3000pa3HOM PEAKIIMOHHOM 00bEME.
12. IIpo1ecchl, NpOUCXOASIINE HA TPAHULIE KOHTAKTA My4YKOBAas IJIa3Ma - TBEPAOE TEJO.

13. Hy‘lKOBO—HJ'IaBMeHHBIG PCAKTOPBI TCXHOJIOTNYCCKOTO HA3HAYCHUA: OCHOBHBIC U BCIIOMOI'AaTCIbHBIC
CUCTCMBEI.

14. MeTtobl TMarHOCTUKH 3JEKTPOHHO-ITYYKOBOM M1a3MbI

15. Metonel HW3MEpEHHS OCHOBHBIX  IapaMETPOB,  XapaKTEPHU3YIOIIUX  PEKUM  PabOTHI
ITyYKOBO-IIJIA3MEHHOTO PeaKTopa.

16. DU3UKO-XMMUYECKHE MPOLECCHl, MPOUCXOMANINE NPU TEPMHUYECCKOW M XHMHUKO-TEPMHUUECKOMH
00paboTKe MaTEPUAIOB B 3JICKTPOHHO-ITYYKOBOH TLIIa3Me.

17. ®Ou3NKO-XMMHUYECKHE TPOLECCHl, NPOUCXOAAIIAE IIPH CHHTE3€ OKCHUAOB MW HUTPUIOB B
JIEKTPOHHO-IIYYKOBOM  Iuiasme. IlnmazmMoxumuueckas MOZAENb  3JEKTPOHHO-IIYYKOBOM  ILIa3MBbl
KHCIJIOpOJia ¥ a30Ta.

18. DU3HKO-XMMHYECKHE MPOLECCHl, NPUBOIAIINE K M3MEHEHHIO THUAPOPHILHO-THAPOGOOHBIX
CBOMCTB BBICOKOMOJIEKYJISIPHBIX COCIMHEHH 110 IEUCTBUEM HU3KOTEMIIEPATYPHOM IJ1a3MBl.

19. MexaHu3Mbl IOTEPH yCTOHYMBOCTH ra3000pa3HOro PeakMOHHOTO 00beMa B ITyYKOBO-TIa3MEHHBIX
YCTAHOBKAaX TEXHOJIOTMYECKOTO HA3HAUEHUSI.

20. MexaHH3MbI TOTEPH YCTOHYMBOCTH PEAKIMOHHOTO 00BEMa, COJCPIKAIIEro KOHICHCHPOBAHHYIO
JCTIEPCHYIO (a3y, ¥ CrIoCOObI TIOIaBICHUS HEYCTOMYNBOCTEH.

[Tpumep 3K3aMeHAIIMOHHOTO OHIeTa:

Dk3aMeHaMOHHbIN Onmer Ne 1

1. CnocoObl  (OPMUPOBAHUS  MOTOKOB  BJICKTPOHHO-IYYKOBOW  IUIa3Mbl,  COMIEpIKAICH
KOHJICHCUPOBAaHHYIO TUCIIEPCHYIO (ha3y.

2. MexaHHU3MBI 2JIEKTPOCTATHUECKON 3aPSIIKA TBEPBIX TEN B DJICKTPOHHO-ITYYKOBOM TIa3Me.

OK3aMeHallMOHHbIN OmneT Ne 2
1. MeTonpl TMarHOCTHKH 3JIEKTPOHHO-TTYYKOBOH TIa3MEI.
2. Kunetnueckue cXembl, OMMCHIBAIOIINE COCTAB AIEKTPOHHO-ITYYKOBOU TIa3Mbl BO3/TyXa.

Kputepun oniennBanus
OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHBIE, NNTyOOKHE 3HAHUS y4eOHOW MPOrpaMMBbl JUCHUILIMHEI IIPH OTBETE HAa BOIPOCHI
9K3aMEHAIIMOHHOTO OMileTa, a TakyKe Ha JOMOJIHUTENbHbBIE BONPOCH! (BHE SK3aMEHAIIMOHHOTO Oniera) u
3a[auy 110 POrpaMMe JTUCLUILINHBI.



oLeHKa «OoTIMYHO (9)» BBICTABISIETCS CTYOCHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMUA y4eOHOW HporpamMMbl AWCIMIUIMHBI TP OTBETE HA BOMPOCHI YK3aMEHAI[MOHHOIO Ouiera, a
TaK)Ke Ha JOMOJHUTEIbHbBIE BONPOCH! (BHE SK3aMEHAIIMOHHOTO OMIIeTa) [0 MPOrpaMMe TUCIUILINHBL.

OLIEHKa «OTIMYHO (8)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMUA y4eOHOW MPOrpaMMBbl JUCLUILIMHBI NPH OTBETE HA BOMIPOCHI 3K3aMEHALIMOHHOTO Omiera u
MpaBUJbHBIE OTBETHI HE MEHEE 4YeM Ha JBa M3 TpPeX JONOJIHUTEIBHBIX BONPOCOB (BHE
9K3aMEHAIMOHHOTO OnieTa) 1o MporpamMMe AUCIUIUINHBI.

oueHka  «xopomo  (7)»  BbICTABIsSIETCA  CTYHEHTY, IPOJEMOHCTPUPOBABIIEMY  TBEPIBIE,
CHCTEMaTH3UPOBaHHBIC 3HAHMS MaTepuala 3K3aMEHALMOHHOro OWieTa, HO JOIMYCKAIOIEMY B OTBETE
Ha BOIIPOCHI 10 OMJIETy WJIM JONOJHUTEIbHbIC, YTOUHSIONIME BOIIPOCH B paMKax OMiieTa HETOYHOCTH,
HE CBSI3aHHbIE C IPUHIUIHAIBHBIMU OMIMOKAMH WM HE 3HAHHEM Marepua’a.

OIIEHKa «XOopomIo (6)» BBICTABISIETCS CTYACHTY MPOACMOHCTPUPOBABIIEMY, CHCTEMAaTH3UPOBAHHEIE
3HAaHUS Marepualia dK3aMEHAIIMOHHOTO OWjieTa, HO JIOMYCKAaIOIIeMy B OTBETE Ha JOMOJHHUTEIbHEIE,
YTOYHSIONINE BOMPOCH! (He Ooyiee MATH) B pamKax Owiera He Oojiee JByX OIMIMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHIUITHATILHBIM HETIOHUMaHUEM MaTepHaa.

OLICHKa «XOpomo (5)» BBICTABISETCS CTYICHTY HPOAEMOHCTPUPOBABILIEMY, CHCTEMAaTH3HMPOBAHHBIC
3HAHHUSA MaTepuaa SK3aMEHAIIMOHHOTO OMiIeTa, HO JONYCKAaroIeMy B OTBETE Ha JOMOJHHUTEIBHBIC,
YTOUHSIIONIME BOIPOCHI (He 0oJjiee MITH) B paMKax Ouiieta He Oosiee YeThIpeX ONMMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHLIUIHATIBHBIM HETOHUMAaHUEM MaTepuaia.

OIIEHKa «YyIOBJIETBOPUTENHHO (4)» BBICTABISETCSA, €CIM BO BpeMs OTBETa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMjIeTa, a MPU HEOOXOJUMOCTH U AOMOJIHHUTEIBHBIX BOIPOCOB (BHE paMOK OMieTa)
CTYAEHT IOKa3bIBAE€T HETBEPAOC 3HAHWE 0a30BBIX IOJOKEHHH, CBA3aHHBIX C MaTepHajoM Owiera u
JIOTIOJTHUTEIIBHBIX BOMPOCOB (IOMyCKaeT OIMOKH B ONpeneseHusX, QpyHIaMeHTalbHbIE 3aKOHAaX, H
T.IL.), JOIYCKAaeT HapyUICeHHWE JIOTMYECKOW MOCIEOBaTeIbHOCTH IPH OTBETax, HO IIPHU 3TOM
JEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3[esioB Y4eOHOW MPOTpaMMBl.

OLICHKA «yHZOBJIETBOpUTENbHO (3)» BBICTABISIETCA, €CIM BO BpeMs OTBETa Ha BOMPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa CTYAEHT MOKa3bIBaeT Pa3pO3HEHHBIM XapakTep 3HaHWM, HedeTKue, HO 0e3
rpyObIX OmMOO0K, (HOpMYITHPOBKH 0Aa30BBIX MOJIOKEHUN, BXONALIMX B Marepuaibl OWiIeTa, JOIMYyCKaeT
HapylleHUe JOrMYeCKON IOCIEeI0BATEIbHOCTH B U3JIOKEHUM IIPOrPaMMHOIO Marepuajia, HO IIPU 3TOM
JEMOHCTPUPYET o0lIee IOHUMaHHUE U KIIIOYEBbIC 3HAHNUS OCHOBHBIX Pa3AeioB yUeOHOH MPOrpaMMBl.

OLICHKA «HEYJOBIETBOPUTENBbHO (2-1)» BBICTABIsIETCA, €CIM BO BpeMs OTBETa Ha BOIMPOCHI
9K3aMEHAIIMOHHOTO OmWiieTa, CTYIEHT IIOKa3blBaeT, YTO HE 3HaeT OoJpIIed YacTH OCHOBHOTO
COACp)KaHUSl MaTepualioB Owiiera, AOoMyckaeT rpyOble omuOku npu  (QopMyaupoBkKax O0a30BBIX
MOJIOKEHNH, BXOASAIIMX B MaTepHaibl OMJIeTa; BO BpeMsl OTBETa Ha BONPOCH! Omiera oOpamaercs K
CHPaBOYHBIM MaTepuanaM (KOHCIIEKTaM JIEKIUH, CEMUHAPOB H IIp.).

5. MeTonuueckne MaTepuajbl, onpeaeasonue Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBIH 3a4€T NMPOBOAUTCSA IO HTOraM TEKyIIeH YCHEeBaeMOCTH: IO pe3yjibTaram
KOHTPOJIBHBIX, CAMOCTOSITEIBHBIX pabOT/TECTOB MO KaXKIAOH TeMe.

JuddepeHIMpoBaHHBI 3a4€T MO0 AWUCLMIUIMHE MPOBOAUTCS IyTEM OpraHM3alliH CIICIHAIBLHOTO
oIIpoca B yCTHOH (popme 1o BoIpocam.

[Tpu npoBexeHun yctHoro augepeHINPOBAaHHOTO 3adeTa oOydaromeMycsi npenocrasisiercss 10 40
MHUHYT Ha NOATOTOBKY. Ompoc oOydaromierocsi o OuiaeTy Ha yCTHOM 3adeTe He JOJDKEH MPEeBBIIATh
OJIHOTO aCTPOHOMHYECKOTO Yaca.

Bo Bpems mnpoBeneHust auddepeHIMpoBaHHOTO 3adeTa MpPH IOATOTOBKE OTBETOB HAa OWIIETHI,
oOydaromuecs: MOTYT TIOJIb30BAaThCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIEKIHH M JIH000i
JIpPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenus auddepeHnUpoBaHHOTO 3aueTa MPU OTBETE OOyYaromIerocss Ha BOIPOCHI IO
OniIeTy OH HEe MOXKET MOJIb30BaThCSI KOHCTIEKTAMHU JICKIIUI U JIF000 APYTOii JTUTepaTypo.



[Ipu mpoBeaeHnM yCTHOTO 3K3aMeHa oOyuaromieMycs npenocTasisiercs 10 40 MUHYT Ha MOATOTOBKY.
Ompoc ofyuatomerocs 1o Owijery Ha YCTHOM OJK3aMEHE HE JIODKEH IIPEBBINIATh JIBYX
aACTPOHOMMYECKHX YacOB.

[IpenogaBarento  mpenocTaBiseTcsl paBO, IOMHMO TEOPETHMUECKMX  BONPOCOB  CTyAEHTam
JIOIIOJIHUTENIbHBIE BOIIPOCHI, YTOUHSIOIME [IOHUMaHUE COlEpKaHMs Kypca.

Bo Bpemsi mpoBeneHHMs 53K3aMeHa MNpU IOJATOTOBKE OTBETOB HA OWJIETHI, OOydaromuecss MOryT
MOJIb30BATHCS MPOTPaMMON AUCLUUIUIMHBL, KOHCIIEKTaMH JIEKIHUK U JII000H IPYroi Iureparypou.

Bo Bpems npoBefeHHS SK3aMEHa IpU OTBETe OOYyYaloLIerocss Ha BONPOCHI MO OMIETy WM IO
mporpamMme JUCLHIUIMHBI, OH HE MOXET II0Jb30BaTbCs KOHCIIEKTaMHU JIEKUMH W J1000# Ipyroi
JINTEPATYPOM.



