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AHHOTANMA

Wzyuenne aucuumiuubl «llydkoBO-TUIa3MEHHBIE CHCTEMBl W TEXHOJOTHMW» HAIpPAaBIEHO Ha 3aKpeIUIeHHe
3HAHUM, MOJYYCHHBIX MPU HU3y4EHUU KypcoB Dusnka Ia3mbl, XuMus IU1a3Mbl, [lnazmorexHuuyeckue
CHCTEMbI, XUMHS BBICOKMX DHEPTUH HEOPraHWYECKHUX, OPTaHHMYECKUX M OMOOPraHWYECKUX COCTUHCHUH,
CHCTEeMHBIN aHallM3 W MOJAEIMPOBAaHWE ITyYKOBO-IIa3MEHHBIX CHUCTeM. B mporiecce W3y4eHHs CTYISHT
OBJIIa/ICBAET HOBBIMHU 0a30BBIMH 3HAHHSIMH, OTHOCSIIUMUCS K (U3NIECKUM TPOIeCcaM, KOTOPhIE MPOUCXOAT
NpU B3aUMOJCHCTBUU AJIEKTPOHHO-ITYYKOBOM IUIa3Mbl C BEUIECTBOM. B pesynbTare M3y4yeHUs AUCIUILUIMHBI
CTYICHT JIOJDKEH TMOJYYUTh OOIUe TpEACTaBICHUs 00 YCTPOMCTBE ITyYKOBO-ILIa3MEHHBIX YCTaHOBOK
TEXHOJOTHYECKOTO HA3HAUCHUs W TPHUHIMIIAX WX O€30MacHOW JKCIUTyaTaluu. B kadecTBe WILTIOCTpalud
y4eOHOrO MaTepuana Ha MPAaKTHYECKUX B3aHATUSX  CTYACHTaM JIEMOHCTPHPYIOTCS OSKCIIEPHMEHTHI TIO
NPUMEHEHUIO AJIEKTPOHHO-ITYYKOBOM IJIa3Mbl B IPOU3BOACTBEHHBIX TEXHOJIOTUSIX.

[Iporpammoli y4eOHOTO Kypca MpeIryCMOTPEHO 3HAKOMCTBO CTYJAEHTOB C OOOPYIOBAaHHUEM U TPHOOpaMU,
HCIIONIb3YEMBIMH pu MIPOBEICHUHU JKCIIEPUMEHTOB 110 TEXHOJIOTHYECKUM MIPUIIOKEHUSM
AJNIEKTPOHHO-TTYYKOBOW  TUIA3MBI, OCOOCHHOCTSAMH  TEXHHUYECKOTO  OOCIHY)KMBaHUS  OCHOBHBIX H
BCIIOMOTATENbHBIX CUCTEM TEXHOJOTHMYECKOTO KOMILIEKCA U MPOBEACHUE PsIla CAMOCTOSTENbHBIX U3MEPEHUI
Ha paboraromux ycraHoBkax. [lpu BbeITIONHEHUU 1a0OPATOPHBIX pabOT CTYIASHTY MPEA0CTaBISETCS
BO3MOYKHOCTH MPOBECTH MCCIIEIOBAaHUS CBOMCTB MaTEpHUAaIOB, MOMYUYEHHBIX METOaMHU ITyYKOBO-TJIa3MEHHOTO
BO3JICHCTBUS Ha BemecTBO. lIpu 3TOM MeToiMKa MpPOBEACHHS TaKUX aHAJIU30B JIOJDKHA OBITH MPEIIOKEHA
CaMUM CTYJIEHTOM.

1. lean u 3apa4n

Henp AucoMnInHBI
O3HAKOMUTb CTYHEHTOB C IPUIOKEHUSMH OJIEKTPOHHO-IIyYKOBOM IIasMbl B TEXHOJIOTUAX
MOIU(HUKAIIMKA CBOWCTB MaTEPUANIOB C LIENbIO YAYUIIEHUS UX (PU3HKO-XUMHUYECKUX U OMOIOTHYECKHUX
CBOMCTB, a TaKkKe B TEXHOJIOTHSAX TIIOMYYCHHS HOBBIX MAaTepHaloB, OOJAaJAIOIINX YHHKAJIbHOM
(YHKIMOHAJIBHOCTBIO.

33)13‘11/[ JAUCHUIIINHBI
° O3HAKOMJICHHUC CTYACHTOB C HU3BCCTHBIMU IMPUITOXKCHUAMU 3H6KTpOHHO—Hy‘{KOBOﬁ IIJ1a3MBI B
MMPOU3BOACTBCHHBIX TCXHOJIOIUAX:
° ACMOHCTpAaNus CTYACHTaM pa6OTI:I MYYKOBO-IUTa3MCHHBIX CHUCTCM IIpU PpPCHICHUU 3aaaqd
MOI[I/I(bI/IKaLII/II/I MaTepHaioB U IIOJYUYCHUSA HOBBIX MATCpHUAJIOB METOHAAMU ITYUKOBO-IIJIA3MCHHOT'O
BOBﬂeﬁCTBHH Ha BCIICCTBO,
° (I)OpMI/IpOBaHI/Ie Y CTYACHTOB HAaYaJIbHBIX IPAKTUYCCKUX 3HAaHUHU U YMGHI/Iﬁ npu pa60Te C
ITYYKOBO-IUIa3BMCHHBIMU CUCTEMAMU, ITPEAHA3HAYCHHBIMHA JIA TEXHOJIOTUI o6pa60T1<1/1 MaTepHraJioB;
° (I)OpMI/IpOBaHI/Ie Y CTYACHTOB HABBIKOB TPOCKTHPOBAHUA ITYYKOBO-IUIA3MCHHBIX CHUCTCM IIpHU
peuICHUN PEAJIbHBIX TEXHOJIOI'MYECKUX 3a/iavd, 4 TAKIKC aHaJin3a U ONITUMU3AIIUN pa6oqnx 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 npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
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 CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON IeJIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HUCIOJIB30BaTh B
npoeCCUOHANBHON  JeSTeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK




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

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM

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

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYECHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
000opynoBaHuUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

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

3HATB!
*  OPUHUUIBI ACWCTBUS M KOHCTPYKLHH IYYKOBO-TUIa3MEHHBIX YCTaHOBOK, NMpeIHA3HAYCHHBIX IS
pean3anny U3BECTHBIX U IEPCIEKTUBHBIX IIPOU3BOACTBEHHBIX TEXHOJIOTUI;
. mpueMbl paboTBl HAa IYYKOBO-IUIA3MEHHBIX YCTAHOBKAX TEXHOJOIMYECKOrO Ha3HAYCHMS,
0COOCHHOCTH MX JKCIUTyaTalliH U TEXHUYECKOTO 00CITyKHBaHUS,;
. METOIbl HM3MEPEHHMS OCHOBHBIX [ApPaMETPOB, XapaKTEPHU3YIOLUIMX PEXUMBI  PabOTHI
IIy4KOBO-IIJIJA3MEHHBIX YCTaHOBOK;
. rapamMeTpbl M LEJNEBbIE XapaKTEPUCTHUKH ITyYKOBO-IUIA3MEHHBIX CHCTEM TEXHOJIOIMYECKOTO
Ha3HaueHMs.

YMETb:
. MPUMEHATh HAa IPAKTUKE OCHOBHBIE IIOHATHS,  MCIOJB3YyEMbIE NpPU aHAIM3€ M CHHTE3E

MYYKOBO-IIJIa3MEHHBIX CHCTEM IPU pa3paboTKe YCTAHOBOK TEXHOJIOTMYECKOTO Ha3HAUCHMS;

° BBIIIOJIHATE  PACUCTHI

OCHOBHBIX IIApaMCTpPOB,

XapaKTepU3yIOIUX PEKUMBI  pabOTHI

ITYYKOBO-IUIa3MCHHBIX YCTAHOBOK, IIPHU PCIICHUH HNPAKTHYCCKUX TCEXHOJOIMYCCKUX N HMHIKCHCPHBIX

3a1a4;

® BBIIIOJIHATD 3CKHU3HOC IMPOCKTUPOBAHUEC IMYYKOBO-IUIA3MCHHBIX YCTAHOBOK, NPCAHA3SHAYCHHBIX JId
pelicHud 3aaa4 TepMH‘leCKOfI, XPIMI/IKO—TepMH‘leCKOﬁ " INIA3MOXHMHYCCKOMN O6pa60TKI/I Pa3JINIHBIX

MaTepuallos;

° BBIIIOJIHATH (1)I/I3I/ILIGCKOC U KOMIIBIOTCPHOC MOACIMPOBAHUC
IJIa3MOXHUMHUYCCKHX

ITYYKOBO-IIa3MCHHBIX

paboumx TMPOIECCOB B

peakTopax M YCTaHOBKAaX  BHEBaKyyMHOH

3NIEKTPOHHO-JIy4eBOM 00pabOTKH MaTepHaos;
. OCBaMBaTh HOBBIE IpEIMETHBIC OOJACTH, TEOPETHYECKHE IOAXOAbl M 3KCIEPHUMEHTAJbHbIC
METOJUKH, CBSI3aHHBIE C aHAJIN30M, IPOCKTUPOBAHNEM M IPUMEHEHHEM ITyYKOBO-IUIa3MEHHBIX CUCTEM

TEXHOJIOTHYECKOTO HAa3HAYEHUS.
BJIAJIETD:

* HaBBIKAMHU OCBOCHHS OOJBIIOTO 00beMa MEXKIUCITUTUINHAPHOM U CTIEUATBHON HH(OpMAIIHY;
* KYJIBTYpOW MOCTAaHOBKH 33J1ad B 00JaCTH KOHCTPYHPOBAaHUHM M MPUMEHEHUS ITyYKOBO-TUIa3MEHHBIX

CUCTCM TCXHOJIOTUYCCKOI'0O Ha3HAYCHMU A,

¢ HaBbIKaMH pa6OTBI Ha MYYKOBO-IUIa3MCHHBIX YCTAHOBKAX, 00€eCIIeUueHHs X Ha,I[C)KHOﬁ 1 Oe30macHOU

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 CXEMHbIE perieHus
MyYKOBO-TIJIa3MEHHBIX YCTaHOBOK,
NpeIHAa3HAYeHHbIX Ui  TEPMHUYECKOH,
XHMHUKO-TEPMHYECKOM u
T1a3MOXUMHUYECKOM 00paboTku
Pa3IMYHBIX MaTEPUAIIOB.

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

MeTtoast M3MEpPEHUS ¢buznecKux
BEJIMYMH, XapakTepu3ylomux pabdoune
IIPOLECCHI B TEXHOJIOTMYECKUX
IIy4KOBO-IIJIA3MEHHBIX YCTaHOBKaxX
Pa3IMYHOTO Ha3HAUEHUSI.

Opranuzauus TEXHOJIOTMYECKUX
MPOLIECCOB TEPMUYECKON u
XUMHUKO-TEPMHUYECKOU 00paboTku
MaTepuajioB B  3JIEKTPOHHO-ITy4YKOBOMN
mIasMe.

Opranuzauus TEXHOJIOTMYECKUX
IIPOLIECCOB HU3KOTEMIIEpaTypHOIO
IJ1a3MEHHO-CTUMYJIIMPOBAaHHOTO CHHTE3a
HEOPTaHUYECKUX COCAUHEHUI.

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

l'enepanus  ruOpugHOW  TUTA3MBI |
OpraHu3anus TEXHOJIOTUYECKHX
MPOIIECCOB  OCAXKICHUS TMOKPBITUA B
THOPHTHON TIIIa3Me.

00630p HW3BECTHBIX Hay4YHBIX
UCCICAOBAaHUN 1O  a3POKOCMHUYECKUM
MIPHIIOKEHUSM 3NEKTPOHHO-ITyYKOBOU
ma3Mbel. OCHOBHBIE CXEMHBIE PEIICHUS
MTy4KOBO-IIJIA3MEHHBIX YCTaHOBOK,
NpeaHA3HAYEHHBIX JUTST Hay4YHBIX
HCCIICA0BaHHUI

MCTOI[LI yYhpaBJICHUA YCTAHOBKAMU IIpU
MIPpOBEACHUN OKCIICPUMEHTOB 3 ()
a3p0KOCMI/I‘lCCKOﬁ TCEMAaTHKCE.

10

Mertonel U3MEPEHUs busnuecKkux
BEJIMYUH, XapaKTEPU3YIOIINX
HEIOBMKHBIE IIyYKOBO-IIJJa3MEHHbIE
o0pa3oBaHMsI M  TOTOKH  ITyYKOBOI
IL1a3MBl.




I'enepanus II0TOKOB
1 3IIEKTPOHHO-ITYYKOBOM IJ1a3MBl. 4 4 5
DKCIepUMEHTHl B 00JIaCTH TIa3MEHHOMN
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 KocMoce. MonenupoBaHue
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 CXCMHBIC pemieHusA IMYyYKOBO-IUIA3MCHHBIX YCTAHOBOK, MNPCAHA3HAYCHHBIX JId
TepMH‘leCKOﬁ, XHMHKO—TCpMH‘leCKOﬁ M IJ1a3MOXHUMHUYECKOM 06pa6OTKI/I Pa3IMYHBIX MaTCPUAJIOB.

Beenenue. IIpenmer, nenu u 3amaun Kypca. TexHHKa TeHEpaLUu JIEKTPOHHBIX My4YKOB. CriocoObl
MHKEKIMN 3JIEKTPOHHBIX ITyYKOB B IUIOTHBIE Ia3000pa3HbIe Cpelibl, BHIBOAHBIE OKHA. DJIEKTPOHHbIC
MYIIKH, BBICOKOBOJIBTHBIE MCTOUHUKN NUTaHUs. OCHOBHBIE CUCTEMBI U Y3JIbl IYYKOBO-IUIa3MEHHBIX
YCTAHOBOK. OJEMEHTHl BHYTPEHHEH OCHACTKH IUIa3MOXMMHYECKUX peakTopoB. ObecrieueHue
0€30MaCHOCTH ITyYKOBO-TJIA3MEHHBIX YCTAHOBOK TEXHOJIOTMUECKOTO Ha3HAYCHUSI.

2. Metoapl ympaBieHHs YCTAaHOBKAMH, PEATH3YIOIUMUA KOMOWHUPOBAHHOE ITYYKOBO-TLIA3MEHHOE
BO3JIcHICTBHE Ha BEIECTBO.

VrpaBieHHe YCKOPSIIOIIMM HamNpsDKEHHEM W CHJIOW TOKa DJICKTPOHHOTO ITydYkKa. YIpaBJICHUE
IUIOTHOCTBIO DHEProBBIJCICHHUS B paboueM o0beMe IyYKOBO-IIJIa3MEHHBIX YCTAaHOBOK. YIIpaBJeHHE
JaBJICHUEM M KOMIIOHEHTHBIM COCTaBOM ITa3Moo0pasyroniei cpeabl. DopMupoBanue padboueit 30HbI
B IIyYKOBO-ITA3MEHHOH YCTAHOBKE HPH 00pabOTKe IMCIEPTrHPOBAHHBIX ITOPOLIKOB M YKHIKOCTEH.
VrpaBneHne TeMIlepaTypoll MaTrepualioB B Tporecce oO0paboTKh. ABTOMATHUECKOE MOIICPIKaHHE
3aJJaHHBIX PEKUMOB B TIporiecce 00pabOTKH MaTepraoB.

3. Meronsl wu3MepeHHs (U3MYECKMX BEIUYMH, XapaKTEPU3YIOUIMX pabouue Mpolecchl B
TEXHOJOTHYECKUX IMyYKOBO-TJIA3MEHHBIX YCTAHOBKAX Pa3INYHOTO Ha3HAYEHHUS.

W3mepenue TemiiepaTypsl MaTepuasoB B MPOLECCE UX MYYKOBO-IUIa3MeHHON 00paboTku. M3mepenue
TEIUIOBBIX TIOTOKOB B paOodell 30HE peakTopa, KaJIOPUMETPHsl peakIMOHHOTO oobema. OnThueckue
WU3MEPEHUsl KaK UCTOYHHK MH(OpMAIMK O MapaMeTpax peakUOHHOro oObeMa. MaccreKTpoMeTpus
peaknuuoHHOro oObeMa. JlO3UMETpHs PEHTTEHOBCKOTO M3IY4YEHUS B  IYYKOBO-TIJIa3MEHHBIX
YCTaHOBKaX.

4. OpraHu3anysi TEXHOJOTHYECKHX MPOLECCOB TEPMHUUECKOM M XUMHKO-TEPMHYECKOW 00padOTKH
MaTepualioB B JIEKTPOHHO-ITyYKOBOH IJIa3Me.




HarpeB TBepAbIX Tes, MOMENICHHBIX B JJIEKTPOHHO-IIYYKOBYIO IIIa3My, (a3oBble MEpPEXOJbl.
DJNEeKTPOHHO-Ty4YeBass CBapKa M pe3Ka MarepuaioB BHE BakyyMa. [loBepXHOCTHOE yIpodHEeHHE
MeTaUIOB. [IOBEpXHOCTHBIM IEpeIiaB M JierupoBaHue. TepmMudeckas U XUMHUKO-TEPMHUYECKAS
00paboTKa MOPOIIKOB.

5. OpFaHI/I3aLII/I$I TCXHOJIOTHYCCKHUX mponeccoB HU3BKOTCMIICPATYpPHOTO
IJIa3MEHHO-CTUMYJIMPOBAHHOT'O CUHTE3a HCOPIraHNICCKUX COCIMHCHU.

CuHTe3 HUTPUIIOB M OKCHIOB METAJZIOB B 3JIEKTPOHHO-IIyYKOBOH Iu1a3Me. MexaHuueckue Hu
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. Opranuzanys TEXHOJIOTHMYECKUX MPOLECCOB YIPABISEMON AECTPYKLUH BBICOKOMOJICKYIISIPHBIX
COEIMHEHUH B AIEKTPOHHO-ITYYKOBOM IIJIa3MeE.

[lonyyenne HU3KOMOJNEKYIAPHBIX COCOIUHEHUN YIPaBIsIEMOW JAECTPYKLUHEH IOJIMCAXapHIIOB.
[TomydeHne LEHHBIX BOJAOPACTBOPUMBIX IPOAYKTOB M3 TNPHUPOAHOTO OPraHUYECKOTO CHIPHS.
[lyukoBo-mnazMeHHass  MoguQuKauuig  OENKoB.  YHOpaBieHHE  TUAPOPHIBLHO-TUAPOPOOHBIMU
CBOMCTBaMH IOJMMEPOB M OHOMOIMMEPOB IOCPEACTBOM ITyYKOBO-IUIA3MEHHOTO BO3JACHCTBUSL.
TexHomorun  yTHUIM3aUMM  OBITOBBIX M MPOMBIIUICHHBIX  OTXOJOB, OCHOBAaHHBIE  Ha
MYYKOBO-IJIa3MEHHOM ~ BO3AEHCTBMM Ha BemecTBO. KoHBepcus KHAKMX U Ta3000pa3HbIX
YIJIEBOJOPOAOB B HEPABHOBECHOM IJIa3Me.

7. Tenepauusi TMOPWMAHON IJa3Mbl M OpPraHM3ALUs TEXHOJIOTMYECKUX MPOLECCOB OCAKIACHHUS
MOKPBITHH B THOPUHON T1a3Me.

[TonyueHne OOHOCIOMHBIX M MHOIOCIOHHBIX HOKPBITHM B 3JIEKTPOHHO-IIYYKOBOM IUIAa3MeE:
pa3iuyHble KOMOMHALMM OCaXIAaeMBbIX MAaTrepHalloB M MaTepHalioB MOKpbITHHA. OcaxiueHue
YIIEPOAHBIX MOKpBITHH. TexHuka reHepanuu THOPHIHON IUIa3Mbl M OCOOEHHOCTH OpraHU3aluU
pabouux mporeccoB B peakropax ruOpugHoro tumna. OcaxaeHue MOKPLITHH B THOPUIHOHN TIa3Me.

Cemecrtp: 4 (Becennuit)

8. O030p W3BECTHBIX HAy4HBIX HCCIECIOBAaHMA 1O a’dpPOKOCMHMYECKHM  IPHIOKECHUSIM
AIIEKTPOHHO-IIYYKOBOM M1a3Mbl. OCHOBHBIE CXEMHBIC PEIICHHS ITYYKOBO-IUIa3MEHHBIX YCTaHOBOK,
[IpeJHa3HAYEHHBIX JJIs1 HAyYHbIX UCCIICA0BaHUM

Beenenue. [Ipenmer, nenu u 3agaun Kypcea. MI3BeCTHbIE PUIIOKEHHUS SJIEKTPOHHO-ITYYKOBOM IUIa3Mbl
JUIslT HAy4YHBIX HCCJIENOBaHMM IO a’pOKOCMHUYECKOM TeMaruke. [lmasMeHHas aspoauHamuka,
IUIa3MEHHO-CTUMYJINPOBAHHOE TOPEHHE, MOJCITUPOBaHIE (DAKTOPOB KOCMHYECKOTO HOJIETa, a3PO30JIU
B KocMoce. CHHTE3 IMydYKOBO-IIA3MEHHBIX CHCTEM, MpPEJHAa3HAYCHHBIX I Ha3eMHOW OTpabOTKH

a3pPOKOCMHUYECKHUX TEXHOJIOTUH. ITpuHIUIBL KOHCTPYHPOBaHUS MasorabapuTHBIX
My4YKOBO-TIJIa3MEHHBIX cUCTeM. CHCTEMHass COBMECTHMMOCTH T€HEpaTOpOB JIIEKTPOHHO-ITYYKOBOU
ILIa3MBl. OGecneuenue 6e30macHOCTH IIy4KOBO-IIJIA3MEHHBIX YCTaHOBOK

HAYYHO-UCCIICAOBATCIILCKOI'O HA3HAUCHUA.

9. MCTO,I[LI yYopaBJICHUA YCTAHOBKaMU IIpU IIPOBCACHUU ISKCIICPUMCHTOB I10 aBpOKOCMH‘IeCKOﬁ
TEMATUKE.

VYnpasieHre MIOTHOCTBIO SHEPrOBBIACICHUS B paboyeM o0beMe IMYYKOBO-IUIa3MEHHBIX yCTaHOBOK.
VrpasneHue AaBICHUEM M KOMIOHEHTHBIM COCTaBOM ILIa3MOOOpasyrouiel cpeabl B HETOIBHKHBIX
MyYKOBO-TIJIAa3MEHHBIX 00pa30BaHUSAX U B MOTOKAaX AJIEKTPOHHO-IYUYKOBOM I1a3mbl. DopmupoBanue
paboueii 30HBI B MyYKOBO-IUIa3MEHHON yCTaHOBKE. YIPaBJICHHUE TEMIIEPATypOl ra3a B HEIOIBUKHBIX
MIy4YKOBO-TIJIA3MEHHBIX 00pa30BaHUSX M B IOTOKAaX 3JIEKTPOHHO-IIYYKOBOM IUIa3Mbl. YIpaBiieHHE
TEMIEpaTypoil MoZenu B IPOLEcCe SKCHEpUMEHTa. ABTOMAaTHYECKOE IOJJIEP)KaHUE 3aJaHHbIX
PEXHUMOB B XO/I€ SKCIIEPUMEHTA.



10. Metonsl  u3MepeHHs ~ (QU3MYECKMX  BEJIMYMH,  XapaKTEPHU3YIOIIUX  HEMOABHKHBIC
My4YKOBO-TIJIa3MEHHbIE 00pa30BaHuUs U MOTOKH ITyYKOBOH IIA3MBl.

W3mepenne Ttemmeparypbl Taza M Monenu. l3MepeHue TEIIOBBIX ITOTOKOB, MAJAlONIMX Ha
MOBEPXHOCTh Mozenu. Omnruyeckass M PEHTTCHOBCKAs CIHEKTPOCKONMS 3JIEKTPOHHO-ITy4YKOBOM

IIJ1a3MBI. W3mepeHne  KOHIEHTpAallMM  DJJIEKTPOHOB B JJIEKTPOHHO-IIYYKOBOM  ILIasMe.
MaccreKkTpoMeTpusi TUIa3MOO00pasyroInuX cpel. Busyanuzanusi MOTOKOB 3IEKTPOHHO-ITYYKOBON
IIJ1a3MBl.

11. T'eHepanus MOTOKOB 3JIEKTPOHHO-ITyYKOBOW IUIa3Mbl. DKCHEPHUMEHTHI B OOJIACTH TUIa3MEHHOM
a’pOIMHAMUKHI

ComoBble ycTpoiicTBa AJsl TEHEPaTOPOB AIEKTPOHHO-IIYYKOBOHM Iia3Mbl. KomMOMHMpOBaHHbBIE
YCTpPOMCTBA: BBIBOIHOE OKHO — Ta30BOE€ COIUIO. BimsHue oOmyBa Ha TEIJIOBBIE PEXHMMbI MOJIEINH,
MOMEIIEHHON B IUTa3MEHHBIM TOTOK. AJSPOAMHAMHMYECKHE XapaKTePUCTHKU TeN MpocTeimen
FEOMETPUM B IIOTOKE 3IEKTPOHHO-ITyYKOBOW IuTasMmbl. da3oBble mMepexoipl M IIIa3MOXUMHYECKHE
IIPOLIECCHI Ha IOBEPXHOCTH TeJIa, HAXOISAIETOCs B IIOTOKE 3JIEKTPOHHO-ITy4YKOBOH I1JIa3MBl.

12. PacnputiBanue KUJKOCTEN B IIOTOKE 3IEKTPOHHO-ITY YKOBOU I1J1a3MBl.
[11a3MeHHO-CTUMYTUPOBAaHHOE TOPEHHE Ta3000Pa3HBIX YIIIEBOAOPOIOB.

PacnbpiinBaHne XKHUIKOCTEH B JIO3BYKOBBIX M CBEPX3BYKOBBIX IIOTOKaX 3JEKTPOHHO-ITyYKOBOM
wia3mMbel.  POPMHUPOBAHUE TOPIOUECH CMECH B HETOJBHMKHBIX ITyYKOBO-IUIa3MEHHBIX 00pa30BaHHUAX U
MOTOKAX 3JIEKTPOHHO-MTYYKOBOH Tu1a3Mbl. [10KUT ¥ TopeHre Ta30BbIX U Ta30’KUAKOCTHBIX CMECeH B
MOTOKE 3JIEKTPOHHO-NyYKOBOW IUTa3Mbl. lopeHHe MeTaHa W IIpomaHa B CBOOOAHOM IOTOKE
3IIEKTPOHHO-ITYYKOBOM TIa3Mbl M B TIOTOKE, JIOKAJIM30BAHHOM CTEHKOH KaHaja.

13. MOILGJ'II/IpOBaHI/Ie q)aKTOpOB KOCMHYCCKOTO II0JICTA, ,I[CI>'ICTBYIOH_[HX Ha KOCMHYCCKHUC
JICTATCJIbHBIC allllapaThl. BrruncnurensHbIe SKCIICPUMCEHTBI

Pacyer mOTOKOB 4YacTHIl MajamIUX HAa IMOBEPXHOCTh KOCMHYECKOTO JIETATENBHOIO ammapara.
MopnenupoBaHue BO3AEHCTBUS IUIa3Mbl aTOMAapHOIO KUCJIOPOAa Ha IMOBEPXHOCTh UCKYCCTBEHHOI'O
cnyTHUKa 3emin. BiusHue cobcTBeHHON aTtMocdepbl KOCMHYECKOrO JIETAaTEIbHOTO ammapara Ha
MOTOKM 4YacTUIl], NaJalOIlMX Ha €ro IOBepXHOCTb. MopenupoBaHue BIUAHUS (DaKTOPOB
KOCMUYECKOTO  IOJIeTa HAa  MEXAaHWYEeCKHe, DIIEKTPUYECKHE W ONTHYECKHE  CBOWCTBa
KOHCTPYKLMOHHBIX MAarepuajoB KOCMHMYECKMX JIeTaTelbHbIX ammnaparoB. MoxenuposaHue
UIEKTPOCTATUUECKOM 3apsIIKM KOCMUYECKHX JIETATENbHBIX allllapaToB.

14. Asposzomun B KocMmoce. MonenmpoBaHUue THHAMHKH adpo30Jisi, OOYCJIOBJIECHHOH COJHEYHBIM
BETPOM.

DnexTpocTaTHyecKas 3apsiika a’po30jiel B 2JIEKTPOHHO-ITYYKOBOM Iutazme. JlMHaAMMKa YacTHIL
a’po30J1si, 00YCIIOBIICHHAS! €0 AIEKTPOCTATHYESCKON 3apsakoi. [IpoxokaeHne >IeKTPOHHOTO IydYKa
yepe3 cioil  adpo3osis. ONTHYECKOE U PEHTIEHOBCKOE M3JIY4YeHHE adpo30Jisi, 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, mpumeHenue". M.: Uza. MI'OY A/O Pocsysnayka, 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)

VYceneniHoe OCBOSHHE AMCIMIUIMHBI TPeOyeT HampsuKEHHOW CaMOCTOSTENbHON paboThl cTymeHTa. B
mporpamMme Kypca NpPUBEICHO MUHHMAaJIbHO HEOOXOOUMOE BpeMs AJisi paboThl CTyAEHTA Haj TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- UTEHHE PEKOMEHJOBAHHON OCHOBHOU M JIONIOJIHUTEIBHON JTUTEPATYPBHIL;

- W3y4YCHHE YTEHHE TEXHHYECKUX OIHUCAHMI W MHCTPYKLUUH MO SKCIUTyaTalud O0OOpYIOBaHMS,
HCITOJIB3YEMOTO TIPH MPOBEIECHUH 3KCIIEPUMEHTOB;

- IOATOTOBKY MPEAJIOKEHUH IO TOCTAHOBKE IKCIIEPUMEHTOB B paMKaX MHAUBUAYAIbHBIX U IPYIITOBBIX
[IPOEKTOB;

- 3HAKOMCTBO C IyOIUKAIMAMH [0 TEMATHKE MPEI0IaraeMbIX IPOEKTOB.

PyKoBOACTBO M KOHTPOJIb CAMOCTOSITEIBHON PabOThI CTYAEHTa OCYIIECTBIISICTCS MPENoAaBaTeeM MpH
3aCIyLIMBAHUU IPE3EHTALUM, IOJr0TaBIMBAEMBIX CTY[JEHTaMH, a TaKKEe B XOAE JUCKYCCUI BO BpeMms
MPaKTUYECKUX 3aHATHUI.

OCHOBHBIMU TIOKa3aTeNSIMU BJIQJICHUS] MaTepUaliOM SBIIOTCA YMEHHs ACMOHCTPHUPOBATH 3HAHMUA,
[IOJIyYEHHbIE M3 MaTepUaJIOB JIEKLIMH U PEKOMEHAYEMOH JuTeparyphl, IIPaBUIBHOCTh U IIOJIHOTA
OTBETOB HAa BOIPOCH IMIPENOAABATENsSl, KOTOpPBIE MM 33JalOTCS IPU NPOBEACHUM 3aHATUH 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

kBaTuuKkanus: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00JacTH cBoell mpodeccroHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HayyHOM 3amadye W  WHTEPIPETHPOBATh  MOTYyYCHHBIC

pe3yabTaTh

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
[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

(MonenMpoBaHKUe) € MCHONBb30BAHUEM HCCIIEOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare nsyuyenns aucuuiuinHbl «llydkoBO-IUIa3MEHHBIE CHCTEMbl M TEXHOJOTHH» OOydaromuics

JIOJDKEH

3HAThb:

° MNPUHIHIIBI ,Z[eﬁCTBPIH U KOHCTPYKIUH ITYYKOBO-IUIa3MCHHBIX YCTAHOBOK, NPCAHA3HAYCHHBIX JIA
pcajm3aniui U3BECTHLIX U IEPCIIEKTUBHBIX ITPOU3BOACTBCHHBIX TeXHOJIOFHﬁ;

° MNPpUCMBI pa60TLI Ha ITYYKOBO-IUIa3MCHHBIX YCTAHOBKAaX TCXHOJOTHUYCCKOTO HA3HAYCHU,
0COOEHHOCTH MX OKCILTyaTallui U TEXHUYCCKOI'O O6CJ’Iy)KI/IBaHI/I5[;

° MCTOAbI U3MCPCHUA  OCHOBHBIX IMApaMCTPOB, XapPAKTCPUIYIONIHUX  PCIKHUMBIL pa6OTBI
ITYYKOBO-IIa3MCHHBIX YCTAHOBOK;,
° mapaMeTpbl MW MCJICBBIC XAPAKTCPUCTUKU MYUYKOBO-TUIA3MCHHBIX CHUCTCM TCXHOJIOTHYCCKOI0O

Ha3HAYEHUSL.
yMeThb:




. NPUMCHATh Ha MPAKTUKE OCHOBHBIC MOHATHSA,  HWCIOJIB3yeMble IPH aHAJIM3¢ W CHHTE3E
MYYKOBO-IIJIa3MEHHBIX CHCTEM HPU pa3paboTKe YCTAHOBOK TEXHOJIOTMYECKOTO Ha3HAUCHMS;

. BBITIONTHATh  PAacyeThl OCHOBHBIX IapaMETPOB, XapaKTEPU3YIOMIMX PEKUMBI  pabOTHI
MMyYKOBO-IIJIA3MEHHBIX YCTAHOBOK, NMPHU PEHICHUH MPAKTUYECKUX TEXHOJIOTHUYECKUX W HH)KEHEPHBIX
3a1a4;

*  BBIIOJHATh 3CKU3HOE IPOEKTUPOBAHUE IIyUYKOBO-IJIA3MEHHBIX YCTAaHOBOK, IPEJIHA3HAUYEHHBIX JJIS
peleHus 3af1ad TePMHUUYECKON, XMMHUKO-TEPMUYECKOW M IIa3MOXMMUYECKON 00pabOTKU pa3imuyHbIX
MaTepHalios;
. BBIMOJNHATE (PU3MYECKOE U KOMIIBIOTEPHOE MOJCITUPOBaHHE pabouux MpoLEccCoB B
IIyYKOBO-IJIAa3MEHHBIX  IUJIa3MOXMMHYECKMX  peakTopax W yCTaHOBKaX  BHEBAKYyMHOM
3NIEKTPOHHO-JIy4eBOM 00pabOTKH MaTepHaos;
. OCBaMBaTh HOBBIE IpEIMETHBIC OOJACTH, TEOPETHYECKHE IOIXOAbl M SKCIEPHUMEHTAJbHbIC
METOJUKH, CBSI3aHHBIE C aHAJIN30M, IPOCKTUPOBAHNEM M IPUMEHEHHEM ITyYKOBO-IUIa3MEHHBIX CUCTEM
TEXHOJIOTUYECKOI0 Ha3HAUCHMUS.

BJIaJeTh:
* HaBBIKAMH OCBOEHHS OOJIBIIOrO 00beMa MEKANCIMIUIMHAPHON U CIIeUaIbHON HH(POPMAIUHN;
* KyJIBTYpPOH IOCTAHOBKH 3a/1a4 B OOJIACTH KOHCTPYHUPOBAHUU U MPUMEHEHUS ITYYKOBO-TUIa3MEHHBIX
CHCTEM TEXHOJIOI'MYECKOI'0 HAa3HAUEHUS;
* HaBBIKAMH pabOTHI Ha MyYKOBO-IUIA3MEHHBIX YCTAHOBKaxX, 0OecreueH s UX HaJe:KHOW U 0e30MacHOM
JKCIUTyaTalluH.

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

Texyuuii KOHTPOJIb OCYIIECTBIISICTCA B (hOPME CAMOCTOATENBHBIX pabOT MM TECTOB B IMHCHMEHHOM
(dhopme 1o KaxKaA0H TeMe.

PYKOBO):[CTBO U KOHTPOJIb 3a CaMOCTOSTCIIbHOM pa60T0171 CTYACHTA OCYUICCTBJILACTCA B PC3YJIbTATC
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

Wtorosas arrecranus o JUCUMIUIMHE ocylecTBisieucs B hopme auddepeHuupoBanHoro 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-HJIEBMeHHI)Ie PCAKTOPBI TEXHOJIOTHYCCKOTO HAa3HAYCHUSA: OCHOBHBIC U BCIIOMOTI'aTCJIbHBIC
CHUCTCMBI.

6. MeTozapl TMarHOCTHKH JIEKTPOHHO-ITYYKOBOM I1a3Mbl

7. Metonsl  u3MEpEeHUs] OCHOBHBIX IapaMETpPOB, XapaKTEPH3YIOLUIMX PEXUM  padOThI
IIyYKOBO-IIJIA3MEHHOI'O PEaKTopa.

8. Du3MKo-XMMHYECKHE MPOIECCHl, MPOUCXOASIINE TMPH TEPMHUUECKONM U XHUMHKO-TEPMUYECKON
00paboTKe MaTepUaIOB B 3JICKTPOHHO-ITYYKOBOH IJIa3Me.

9.  ®u3uKo-XUMHUYECKHE IPOLECChl, IPOUCXOASIIUE IPU CHUHTE3€ OKCUAOB U HUTPUIOB B
ANIEKTPOHHO-MYYKOBOW  miazme. IlmasmMoxumuueckass MOIENb  DJIEKTPOHHO-TIYYKOBOM  II1a3Mbl
KHCJIOpOZa U a30Ta.

10. ®u3MKO-XMMHYECKUE TMPOLECChl, NPUBOAALIME K HW3MEHEHHIO THIPOPHILHO-THIPOPOOHBIX
CBOWCTB BBICOKOMOJICKYJISIPHBIX COCAMHEHUH O[] IEHCTBHEM HU3KOTEMIIEPATypHOU IUIa3MBl.

11. MexaHU3MbI IOTEPH YCTOMYMBOCTH ra3000pa3HOro PeakMOHHOTO 00beMa B MMyYKOBO-TNIA3MEHHBIX
YCTaHOBKAaX TE€XHOJOIMYECKOrO Ha3HAYECHUSI.

12. MexaHM3MBl MOTEPU YCTOMYMBOCTH PEAKIMOHHOTO 00bEeMa, COIEpPXKAILIEro KOHACHCHPOBAHHYIO
JHCTIEpCHYIO (a3y, ¥ CrocoObl IOAaBICHUS HEYCTOMYNBOCTEM.

13. OcobeHHOCTH MYyYKOBO-IJIA3MEHHBIX YCTAaHOBOK, NMPEIHA3HAUYEHHBIX ISl HAYYHBIX HCCIIEIOBAHUN
(B cpaBHEHMU C YCTaHOBKaMHU, [UIsl IPOU3BOJCTBEHHBIX TEXHOJIOTUIA).

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



15. Cmooco0Gbl  QopMHpPOBaHUS  MOTOKOB  DJIEKTPOHHO-TIYYKOBOW  TIA3MBbI,  coJleprKalnei
KOHJICHCUPOBaHHYIO JUCIIEPCHYIO (asy.

Hepequb BOIIPOCOB I MOATOTOBKHU K 9K3aMCHY:

1. ®wusnyeckue MPOLECCH], MPOUCXOAAIINE B IUIA3MEHHOM IOTOKE (B CPaBHEHHMU C IMPOLECCAMH,
MPOTEKAIOIMMH B HETIOABMKHOM ITyYKOBO-TIJIa3MEHHOM 00pa30BaHU).

2. Ilporueccsl, MPOUCXOISIIIE Ha TOBEPXHOCTH TBEPAOTO Tea, 001yBaeMoro moToKOM HEpaBHOBECHOM
TUIA3MBI.

3. Meronel IUMarHOCTUKHM 3JIEKTPOHHO-IIYYKOBOM IJIa3Mbl B YCTAHOBKAaX, HCIONb3YEMbBIX UL
oTpabOTKH a’3pOKOCMHUYECKHUX TEXHOJOruil. Metoasl m3mMepeHus: (pU3nUeCKuX BEIHMYUH B THIHYHBIX
IKCIIEPUMEHTAX.

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

6. dusnyeckrue MOMAETH, HCIONb3yeMble JJisi OICHOK KOHIEHTPAllMd JJIEKTPOHOB B
AIEKTPOHHO-ITYYKOBOM ILJIa3MeE.

7. MexaHu3MEI BHCKTPOCTaTquCKOﬁ 3apsAaKU TBEPAbIX TCJII B 3J'ICKTpOHHO—HyLIKOBOI71 mwIasMe. Bnusaue
Marepuajia TBEpAOro Teja 1 XuMHYICCKOT0 COCTaBa MJIa3Mbl.

8. VYcioBus, mpH KOTOPHIX MOXET HAONIONAThCS CBEPXBBICOKAs 3apsiKa YacTHI[ a’po30yisi B
ANEKTPOHHO-ITYYKOBOH IuiazMme. Jl[MHAMUKa MEJNKOIMCIEPCHOTO a’po30is B UIEKTPOHHO-ITYYKOBOI
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—HHa3MeHHBIe PCAKTOPLI TCXHOJIOTNYCCKOTO HA3HAYCHUA: OCHOBHBIC U BCIIOMOTI'ATCJIbHBIC
CUCTCMBEI.

14. MeTtobl TMarHOCTUKH 3JEKTPOHHO-ITYYKOBOM M1a3MbI

15. Metonsl uW3MEpEeHUs OCHOBHBIX  IapaMETPOB,  XapaKTEPU3YIOUIMX  PEKUM  PabOThI
ITyYKOBO-IIJIA3MEHHOTO PeaKTopa.

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

17. ®u3nko-XMMHUYECKHE IPOLECCHl, MPOUCXOASIINE IPH CHUHTE3€ OKCHJIOB M HUTPUAOB B
JNEKTPOHHO-IIYYKOBOM  Iuiasme. Ilmasmoxumuueckas MOAENIb — 3JIEKTPOHHO-IIYYKOBOM  IUIa3MBbl
KHCIJIOpOJia ¥ a30Ta.

18. DUBHKO-XMMHYECKHE MPOLECCHl, NPUBOMAIIME K HW3MEHEHHIO TUAPOPHIBHO-THAPOPOOHBIX
CBOMCTB BBICOKOMOJIEKYJISIPHBIX COCIMHEHH 110 IEUCTBUEM HU3KOTEMIIEPATYPHOM IJ1a3MBl.

19. MexaHu3Mbl IOTEPU YCTONUMBOCTH ra3000pa3HOr0 PEaKIIMOHHOTO 00beMa B IIyYKOBO-IIIIa3MEHHBIX
YCTAHOBKAaX TEXHOJIOTMYECKOTO HA3HAUEHUSI.

20. MexaHHU3MBI TIOTEPH YCTOMYMBOCTH PEAKIIMOHHOTO 00bEeMa, COIEpIKAllero KOHIACHCHPOBAHHYIO
JCTIEPCHYIO (a3y, ¥ CrIoCOObI TIOIaBICHUS HEYCTOMYNBOCTEH.

[Tpumep 3K3aMeHAIIMOHHOTO OHIeTa:

Dk3aMeHaMOHHbIN Onmer Ne 1

1. Crnoco0Obl  (OPMUPOBAHUS  MOTOKOB  3JICKTPOHHO-NIyYKOBOW  IJIa3Mbl,  COIEpKaliei
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 «OTIIMYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHBIE, TITyOOKHE 3HaHUS y4eOHON MPOrpaMMbl AUCIMIUIMHBI IPU OTBETE Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMIIeTa, a TAKXKe Ha JIOTOJIHUTENIbHBIE BOTIPOCHI (BHE 3K3aMEHALMOHHOTO OUiieTa) U
3a[auy 110 POrpaMMe JTUCLUILINHBI.



oLeHKa «OoTIMYHO (9)» BBICTABISIETCS CTYOCHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMA y4eOHOH MporpamMMbl JUCHUIUIMHBI IPH OTBETE HA BOIPOCH 3K3aMEHALMOHHOTO OwmieTa, 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.

oleHka  «xopowo  (7)»  BBICTaBIAETCS  CTYIEHTY, IIPOJEMOHCTPHUPOBABLIEMY  TBEpIbIE,
CHUCTEMaTH3UPOBaHHBIC 3HAHMS MaTepuala 3K3aMEHAalMOHHOTO Omiera, HO JONMYCKAIOLUIEeMy 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 «Xopomio (6)» BBICTaBISIETCS CTYICHTY IPOAEMOHCTPHPOBABIIEMY, CHCTEMATH3UPOBAHHBIC
3HaHUSl Mareprala 3K3aMEHAIlMOHHOTo OwieTa, HO JOMyCKAIIIEMy B OTBETE€ Ha JOMOIHHUTEIbHBIE,
YTOYHSIONINE BOMPOCH! (HE Ooyiee MATH) B paMKax Owiiera He Oojiee JIByX OIIMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHIUITHATILHBIM HETIOHUMaHUEM MaTepHaa.

OLICHKa «Xopomo (5)» BBICTABISETCS CTYACHTY IPOIEMOHCTPHPOBABLIEMY, CHCTEMAaTH3UPOBAHHbIC
3HAHHWA Marepuaya dK3aMEHAIIMOHHOTO OWieTa, HO JIOMYyCKAIONIEeMy B OTBETE Ha JOIOJIHUTEIBHBIC,
YTOUHSIIONIME BOIPOCHI (HE 0oJjiee MATH) B paMKax Ouiieta He OoJiee YeThIpeX ONIMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHLIUIHATIBHBIM HETOHUMAaHUEM MaTepuaia.

OIIEHKa «YyIOBJIETBOPUTENHHO (4)» BBICTABISETCSA, €CIM BO BpeMs OTBETa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OujieTa, a mpu He0OXOAMMOCTH M JIOTIOJIHUTENBHBIX BOIIPOCOB (BHE paMOK Ouera)
CTYAEHT IIOKa3bIBAE€T HETBEPAOE 3HaHHE 0Aa30BBIX IMOJOKEHMH, CBA3AHHBIX C MaTrepuasoM Ousiera H
JOMIOJTHUTEIBHBIX BOMPOCOB (IOIyCKAaeT OMIMOKKA B ONpEACNCHHAX, (DyHIaMEHTaJbHBIC 3aKOHAX, U
T.IL.), JOINYCKaeT HapylLIeHHEe JIOIMYEeCKOW IOCIEA0BATeIbHOCTH IIPU OTBETaX, HO IIPU 3TOM
JEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3[esioB Y4eOHOW MPOTpaMMBl.

OLICHKA «yHOBJIETBOpUTENbHO (3)» BBHICTABISIETCA, €CIIM BO BpeMs OTBETa Ha BOIMPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa CTYAEHT IOKa3bIBaeT PAa3pO3HEHHBIM XapakTep 3HaHWM, HedeTKue, Ho 0e3
rpyObIx ommMOOK, HOpMYIHPOBKH 0a30BBIX MOJOKEHUH, BXOJAIIMX B Marepuaiibl Ouiera, JOIycKaeT
HapyllleHHe JOIMUYECKOM M0CIIEN0BaTEIbHOCTH B U3JI0KEHUH [IPOIPaMMHOI0 MaTepualla, HO IIpU 3TOM
JEMOHCTPUPYET o0lIee IOHUMaHHUE U KIIIOYEBbIC 3HAHNUS OCHOBHBIX Pa3AeioB yUeOHOH MPOrpaMMBl.

OLICHKA «HEYIOBJIETBOPUTEIBbHO (2-1)» BBICTABISIETCA, €CIM BO BpeMsl OTBETa HA BOIPOCHI
9K3aMEHAIIMOHHOTO OWiieTa, CTYJICHT IIOKa3blBaeT, YTO HE 3HAeT OOJbIIeH 4YacTM OCHOBHOTO
COACpKaHUSl MaTepHaIOB OmiieTa, AOMyCKaeT TIpyOble OmuOKM mpu (OpPMYIUPOBKax 0a30BbIX
MOJIOKEHNH, BXOAALIMX B MaTepHajbl OMiIeTa; BO BpeMs OTBETa Ha BONPOCH! Omiera oOparmaercs K
CHPaBOYHBIM MaTepuanaM (KOHCIIEKTaM JIEKIUH, CEMUHAPOB H IIp.).

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBIA 3a4e€T NMPOBOAUTCSA IO HTOTaM TEKyLIeW YCHEBaeMOCTH: IO pe3ylbTaTam
KOHTPOJIBHBIX, CAMOCTOSITEIBHBIX pabOT/TECTOB MO KaXKIAOH TeMe.

JuddepeHMpoBaHHBI 3a4€T MO JAWUCIMIUIMHE MPOBOTUTCS ITyTEM OpPraHU3alMU CHEIHATBHOTO
oIIpoca B yCTHOH (popme 1o BoIpocam.

[Tpu npoBeneHun yctHOTO IU(PQPEPSHIUPOBAHHOIO 3adyera oOydaromemycs mnpeaoctasisercs ao 40
MHUHYT Ha HOAroToBKy. Ompoc oOydaromierocst mo Ouiery Ha YCTHOM 3a4eTe HE JOJDKEH HpPEeBBIIIATh
OJIHOTO aCTPOHOMHYECKOTO Yaca.

Bo Bpemsi mposenenuss nnu(epeHIMPOBAaHHOTO 3adeTa INPU MOATOTOBKE OTBETOB Ha OWIIETHI,
oOydaromuecs: MOTYT TIOJIb30BAaThCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIEKIHH M JIH000i
JIpPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenust auddepeHIMPOBAaHHOTO 3a4eTa MPH OTBETE OOYYAIOIIETroCsl Ha BOMPOCHI TI0
OniIeTy OH HEe MOXKET MOJIb30BaThCSI KOHCTIEKTAMHU JICKIIUI U JIF000 APYTOii JTUTepaTypo.



[Ipu mpoBeaeHMU YCTHOTO 3K3aMeHa oOyuaromemMycs npegoctasisiercss 10 40 MUHYT Ha MOATOTOBKY.
Ompoc ofyuatomerocs 1o OujaeTy Ha YCTHOM SK3aMEHE He [OIDKeH NPEBBIATh JIBYX
aACTPOHOMMYECKHX YacOB.

[IpenogaBarento  mpenocTaBigeTcs IMpaBO, TMOMHUMO TEOPETUYECKHX  BOIPOCOB  CTYAEHTaM
JIOIIOJIHUTENIbHBIE BOIIPOCHI, YTOUHSIOIME [IOHUMaHUE COlEpKaHMs Kypca.

Bo Bpems mpoBelneHMs SK3aMEHa IIPH IOATOTOBKE OTBETOB Ha OwieThl, OOydaromuecs: MOTyT
MOJIb30BATHCS MPOTPaMMON AUCLUUIUIMHBL, KOHCIIEKTaMH JIEKIHUK U JII000H IPYroi Iureparypou.

Bo Bpems mpoBeneHHs 5K3aMeHa INPH OTBETE€ OOydarollerocs Ha BOIPOCHL MO OWIETy WIH TI0
mporpaMme JUCLMIUIMHBI, OH HE MOXKET I0JIb30BaTbCi KOHCIIEKTAMH JIEKUMH M JI000W Apyroi
JINTEPATYPOM.



