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AHHOTANMA

CryneHt, uzyyaromui Tuciuiiiney «CHCTEeMHBIN aHallM3 U MOJCTUPOBAHHUE ITYYKOBO-IUIA3MEHHBIX CUCTEM),
JIOJKEH 3aKpeNUTh 3HaHUs, IOIy4YEHHbIE [IpU U3y4eHUU KypcoB «BBeneHue B cienuaibHOCThY», «BBenenue B
¢usuky 1iasmel», «MHpopMarvka B HayyHBIX HCCIEIOBaHHMAX». BO Bpemsi NpPOXOKIACHHS AWCLHUILTAHBI
CTYAEHTBI 3HAKOMATCS ¢ OOIIMMH MPUHIUIIAMHU JIEKOMIO3UIINH M CHHTE3a Iy4YKOBO-IUIa3MEHHBIX CHCTEM IpH
UX pa3pabOTKE M MPOEKTUPOBAHMU a TakKe MPUOOPETAIOT MpakTHYeCKue 3HaHWA (U3UYECKOTO U
KOMITBIOTEPHOTO ~ MOJCIUPOBAHUS  IyYKOBO-IUIA3MEHHBIX  CHUCTEM.YYeOHbI Kypc IpeaycMaTpuBacT
3HaKOMCTBO CTYIEHTOB C IaKeTaMH MPUKIAAHBIX MPOrpamMM, IMpeIHa3HAYCHHBIMH JUISI MOJIEIMPOBAHUS
IIyYKOBO-IIJIA3MEHHBIX CUCTEM, METOJaMU IIPOBEIEHHS BbIUMCIIUTEIIBHBIX IKCIEPUMEHTOB C LIEJIbIO pacdera
HauboJiee BaXKHBIX XapaKTEPUCTHK ITYYKOBO-IUIa3MEHHBIX CHCTEM, a TakXke 00OpyJoBaHHEM M MpuUOOpamu,
UCTIONB3YEMBIMH IIPU MPOBEACHNN (PU3MYECKHX 3KCIEPUMEHTOB C ITyYKOBO-IUIa3MEHHBIMU cucTeMmamiu. [Ipu
BBITNIOJIHEHUH J1Ta00PaTOPHBIX PadOT CTYACHTY NPENOCTABISETCS BO3MOXKHOCTh IMPOBECTH CaMOCTOSITEIbHBIC
pacueTsl M CpaBHEHHE MX PE3ylbTaTOB C JAHHBIMHM (DPU3NYECKHUX OSKCHEepHUMEHTOB. [Ipu 3TOM MeTomuku
npoBeACHUS! (U3UYECKUX M BBIYUCIUTEIBHBIX JKCIIEPUMEHTOB JOJDKHBI OBITh NPENJIOKEHBI CaMUM
CcTyoeHToM. B pesynbrare usyueHuss JucuUMIUIMHBL  «CHUCTEMHBIM aHaIM3 W MOAEIMPOBAHUE
MyYKOBO-TIJIA3MEHHBIX CHCTEM)» CTYACHT [JOJDKEH IMONYyYUTh OOIIME TMpeICcTaBIeHUus] 00 NpUHIMIAX
KOHCTPYMPOBAHUS ITyYKOBO-IJIA3MEHHBIX YCTAHOBOK pa3JIMYHOIO Ha3HAYEHUs, METOJaX KOMIIBIOTEPHOIO
MOJEJIMPOBAHUSI TAKUX CHCTEM, IPUHIUIIAX UX ONTUMH3AIMH U 00ecrieueHns1 6e30acHOi SKCIUTyaTaliy.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAaKOMHTH CTYJICHTOB C METOJAaMM CHCTEMHOTO aHajlu3a, MOJENMPOBAHUS W TNPHHLUIAMHI
KOHCTPYUpPOBAaHUS  IyYKOBO-TUIa3MEHHBIX ~ CHUCTEM INPHUMEHHTENIFHO K 3ajadaM  pa3paboTKu
MIPOM3BOCTBEHHBIX U a9POKOCMUYECKHUX TEXHOJIOTHUH, a TakXkKe JJab0paTOPHBIX YCTAaHOBOK.

33}13‘-[1/1 JAUCHUIIINHBI
* O3HAKOMJICHHUEC CTYACHTOB C U3BCCTHBIMU CXEMHBIMH PCIICHUSAMU IMTYYKOBO-IUIa3MCHHBIX CUCTEM;,

¢ O3HAKOMJICHHUEC CTYJCHTOB C O6H_II/IMI/I IIpUHIUIIAMU JE€KOMITIO3UIIUH U CUHTE3a IIYYKOBO-IIJIA3MCHHBIX
CUCTCM IIpU UX pa3pa60TKe " NPOCKTUPOBAHUH,

° (I)OpMI/IpOBaHI/IC Y CTYACHTOB HAa4aJIbHbBIX IPAKTUYCCKUX 3HAHUU H YMGHI/Iﬁ (I)I/I3I/II'I€CKOFO n
KOMIIBIOTEPHOI'O MOACIMPOBAHUS ITYUYKOBO-IIJIA3MCHHBIX CUCTEM;

* (opMHpOBaHME Yy CTYICHTOB Ha4aJbHBIX HABBIKOB IIPOCKTUPOBAHUS ITyYKOBO-IUIA3MEHHBIX CHCTEM
[P PELIEHNH PEATbHBIX TEXHOJIOTHYECKUX 3a/1a4.

2. Ilepeyens opMupyeMbIX 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

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

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

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENIBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAayuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXHUIAEMblE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS




YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh IMOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3anunu IMpPOCKTa B MLCJIOM W IIJIaH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTth padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yJAbTaThl MPOEKTa (MK
OTHENBHBIX €ro J3TamoB) B (OpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CEeMMHapax U T.II.

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl TNPH PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

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

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUSs JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

¢ TPUHIUIIBI CUHTE3a U ACKOMITIO3UIIUN ITYYKOBO-IIJIa3MEHHBIX CUCTEM PA3JIMYHOI'O HAa3HAYCHU I,

¢ MCTOAbI CUCTCMHOI'O aHalln3a U MOJACIUPOBAHUA CIOKHBIX CUCTCM, MCIIOJIB3YCMBIC MIPU PaACUCTC U
KOHCTPYUPOBAHUU ITYUYKOBO-IUIA3MCHHBIX YCTAHOBOK TEXHOJIOTMYECKOIO0 Ha3HAYCHUA, 0COOEHHOCTH
OKCIUTyaTallud U TCXHUYICCKOT'O O6CJIY)KI/IBaHI/I$I MMYYKOBO-IINIa3MCHHBIX YCTAHOBOK;

® MPUHIOUIIBL
IMYYKOBO-IIJIa3MCHHBIX Moz[yneﬁ,
TCXHOJIOTUAX,

COBMCCTHUMOCTHU

CUCTEM TIPUMCHUTCIBHO
NpCAHA3HAYCHHBIX [JII HCIIOJIB30BAHUSA B A3POKOCMHUYCCKUX

K 3aJadaM HpPOEKTUPOBAHUS

° OCHOBHBIC IMOAXOAbI K OICHKEC PHCKOB, CBA3aHHBIX C BKCHHyaTaL[I/Ieﬁ MMYYKOBO-IIJIa3MCHHBIX

YCTAaHOBOK pPa3JIMYHOI0 Ha3HAYEHUS.
YMETb:

° NOPpUMCHATL Ha TMPAKTUKES OCHOBHBIC MCTOABI

CUCTCMHOI'0 aHaJin3a, HCHOJIb3YyCMbIC IIpU

MPOCKTUPOBAHNHU ITYYKOBO-IIJIA3BMEHHBIX CUCTEM PA3JIMIHOI'O HA3HAYCHU A,
¢ HOPOBOAWUTH BBIYHUCIUTCIBHBIC 3KCIICPUMCEHTEI, CBA3aHHLIC MOJACIUPOBAHUCM ITYUYKOBO-IIJIA3MCHHBIX

CHCTEM;

¢ BBIIOJIHATE paCyCThl, CBA3AHHLIC C OHTI/IMI/ISaL[I/IeI\/’I MYYKOBO-TUIa3MCHHBIX YCTAHOBOK ITPU PCHICHUHN
MPAKTUYCCKUX TEXHOJIOI'MICCKUX U MHIKCHCPHBIX 3a/1a4;

¢ BBIIIOJHATb 3CKU3HOC MMPOCKTUPOBAHUC J'Ia60paTOpHLIX IMYYKOBO-IINIa3MCHHBIX YCTAHOBOK;

® OCBaMBAaTb HOBBIC MNPECAMCTHBIC OGJ'IaCTI/I, TCOPCTUUCCKUC TMOAXOAblI M ISKCIHCPHUMCEHTAJIbHBIC
MCTOAUKHU, CBA3AHHBIC C AHAJIMU30M, IPOCKTUPOBAHUCM U IIPUMCHCHUCM ITYUYKOBO-IUIA3MCHHBIX CUCTEM

Pa3TUYHOTO Ha3HAUEHHUSI.
BJIAJIETD:

* HaBBIKAMHU OCBOCHHS OOJBIIOTO 00beMa MEXKIUCITUTUINHAPHOM U CTIEUATBHON HH(OpMAIIHY;

. KyJbTypOil TOCTAHOBKH 3aJad

B 00JacTM CHCTEMHOIO aHajiu3a u MOACIINPOBAHUA

ITYYKOBO-IUIa3MCHHBIX CUCTCM PA3JIMYHOTI'O HA3HAYCHHA W HABBIKAMU IPOBCACHHA COOTBECTCTBYIOUIHX

BBIYUCIIUTCIBbHBIX SKCIICPUMCHTOB.




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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexkuun | Cemunapsbl

JlaGopar. paboTsr

CaMocT.
pabora

Beenenue. [IpuHUUIBI JEKOMIIO3ULUU U
CUHTE3a IIyYKOBO-TUIA3MEHHBIX CUCTEM.

OCHOBHEIE (huzngeckue MOJCITH
MPOIECCOB, TPUMEHSIEMBIE MPH pacyeTe
rapamMeTpoB MTyYKOBO-TIIa3MEHHBIX
CHCTEM.

Mertoubl KOMIIBIOTEPHOTO
MOJIEITPOBAHUS u ONTHMHM3ALHH,
[IpUMEHSEMBbIE TIPU pacueTe NapaMeTpoB
ITy4KOBO-IIJIA3MEHHBIX CUCTEM.

HpI/IHI_II/IHI:I COBMCCTHUMOCTH npu
IMPOCKTUPOBAHHUN ITIYYKOBO-IIJIA3MEHHBIX
CHUCTECM.

BrruncnurensHbie OKCIICPUMEHTBI  T10
MOACIIUPOBAHUIO  ITYYKOBO-INIA3MCHHBIX
CUCTCM TCXHOJIOTHYCCKOIro Ha3HA4YCHUA.

BrruncnurensHeIe OKCIICPUMCHTBI  I10
MOAC/IMPOBAHUIO  ITYYKOBO-IIJIA3MCHHBIX
CHUCTEM, OpeaAHa3HAYCHHBIX JJIA
A3POKOCMHUYCCKUX TEXHOJIOTHH.

Bepugukanus MeTonoB KOMIIBIOTEPHOTO
MOJIETPOBAHUS nabopaTOPHBIX
IIy4KOBO-IIJIA3MEHHBIX CHUCTEM;
busnueckoe MOJZIETTUPOBAHUE
IIy4KOBO-IIJIA3MEHHBIX CUCTEM.

Wtoro wacos

15

15

15

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (OceHnwii)

1. Beenenue. IIpuHIUITBI TEKOMITO3ULIUY U CUHTE3a IIyYKOBO-TUIa3MEHHBIX CHCTEM.

ITpenmer, nenu u 3amgaun Kypca. IlyukoBo-mia3MeHHas yCTaHOBKA Kak ciioxHas cuctema. OOmue
METO/Bl aHanM3a CIOXKHBIX cucteM. LleneBast ¢yHkuus. IIpuHUMIIBI CHHTE3a W JEKOMIIO3ULIUHU
cucteM. DPPEKTUBHOCTh, HAJIE)KHOCTh, POOACTHOCTD CIIOKHBIX TEXHHYECKUX CHCTeM. [IpHHIUIBI
COBMECTUMOCTH IPU MPOEKTUPOBAHUHN MyYKOBO-IUIa3MEHHBIX crcTeM. OCHOBHBIE IOAXOMBI K OLIEHKE

PHUCKOB, CBA3aHHBIX C aKcnnyaTauHeﬁ ITYYKOBO-IIa3MCHHBIX YCTAHOBOK Pa3JIMYHOIO Ha3HA4YCHU .

2. OcHoBHblE (UNYECKHE MOJIEITH
MTy4YKOBO-TIJIA3MEHHBIX CHCTEM.

IPOLIECCOB, TPHMEHSEMbIE IIPU pacueTe MapamMeTpoB




Monenu, ONUCHIBAIOIIME OMHUCCHIO DICKTPOHOB U (popMHpOBaHHME DIJICKTPOHHBIX —ITYYKOB.
MonenupoBaHue 3JIEKTPOHHO-KMHETHYECKUX IPOLECCOB IPH PACIpPOCTPAHEHUH JIEKTPOHHOTO
nmydka B Bakyyme. Dusnmyeckue MOIENTH pPAaCHpPOCTPAHEHHS ODJICKTPOHHOTO ITy4Ka B IUIOTHOW
razoobpasHoit cpexe. PusMueckue MoxeNd U pacdeTHble (HOPMyabl U aHalIW3a IPOLECCOB
B3aUMOJICHCTBUSL DIIEKTPOHHOTO My4YKa C TBEPAbIM TesoM. DH3MYECKHE MOJIEIU TeHepaluu
W3TydeHuiH  mpu  paboTe  MyYKOBO-IJIa3MEHHBIX ~ yCTaHOBOK.  Dusudeckue  MOAeIH
BTOPUYHO-IMUCCHOHHBIX ITPOIIECCOB B paboueM 00beMe IMydKOBO-TIa3MEHHBIX YCTaHOBOK.

3. MCTO,Z[BI KOMIIBIOTCPHOT'O MOJACIIMPOBAHUA W ONTHUMHU3AllUU, HNPHUMCHACMBIC IIPpU PaACUCTC
napaMeTpOB IMMYyYKOBO-IUIa3MCHHBIX CUCTEM.

Meton Monte-Kapno 11 MOAENUpOBaHUS PACIPOCTPAHEHHUS JJIEKTPOHHOTO Iy4YKa B TIJIOTHOM
cpeae. IlakeTel MPUKIATHBIX HPOTpaMM sl MOACITUPOBAHMSA TEHEpPALMH 3JICKTPOHHO-ITYYKOBOR
Mia3Mel B CBOOOJHOM M 3aMKHyToM oObeme: maketel DOZA wu  MolKin. Metonst
MHOTOKPUTEPHAIIEHOW ONTUMHU3ALNH [P MPOEKTUPOBAHUN ITyYKOBO-TUIa3MEHHBIX CHCTEM.

4. HpI/IHLII/IHLI COBMCCTUMOCTH TP NPOCKTUPOBAHUUN ITYUKOBO-IIJIa3BMCHHBIX CUCTCM.

OcHOBHBIE U BCIIOMOIaT€JIbHbIE CUCTEMbI IIyYKOBO-IUIA3MEHHBIX YCTAHOBOK: HHIKEKTOPHI
3JIEKTPOHOB, CUCTEMBI (POPMUPOBAHUS IEKTPOHHOTO MyYKa, BEICOKOBOJIBTHBIE HCTOYHUKH ITUTAHUS,
BBIBOJHBIE OKHa, pa0oune Kamepbl, BaKyyMHbIE CHUCTEMBI, paJAMAIlMOHHAS 3aIlUTa, CHUCTEMBI
oxnaxnaeHus. CoBMecTHOe  (DYyHKIMOHMpPOBAHHME MEPEUMCICHHBIX cucTeM. OnrumMuzanus
BecorabapuUTHBIX XapaKTEPUCTHUK ITyYKOBO-IUIA3MEHHBIX cucTeM. ONTHMH3AIUs IHEPreTH4eCcKux
XapaKTEepUCTHK IyYKOBO-TIa3MEeHHbIX cucTteM. (ObecrieueHue 0e30MacHOCTH M MHUHMMH3ALUS
BPEIIHOTO BO3JEHCTBUSI HA OKPYXKAIOILYI0 CpEy IIPU SKCILIyaTal[uy [Ty4YKOBO-IIJIA3MEHHBIX CUTEM.

5. BrpluncnuTenbHbIC OKCIICPUMCHTBI 110 MOACIUPOBAHUIO  ITYYKOBO-IIDIA3BMCHHBIX  CHCTEM
TCXHOJIOTNYCCKOT'O HAa3HAYCHHU .

[IpoBeneHne KOMIBIOTEPHOIO MOJEIUPOBAHUS ITy4YKOBO-IUIA3MEHHON YCTAHOBKH, IIPEIHA3HAYEHHOM
CHHTE3a HUTPUAOB M OKCHJOB METAJUIOB B JIEKTPOHHO-NIYYKOBOH Iuia3me. Pa3paboTka 3CKM3HOTO
MIPOEKTA TAKOW YCTAHOBKH.

6. BprunciaurenbHbIC OKCIICPUMEHTBI 110 MOICJIHMPOBAHUIO ITYYKOBO-IIDIA3BMCHHBIX  CHUCTEM,
NpeaAHa3HAYCHHBIX JI1 a9POKOCMHUYCCKUX TCXHOJIOTHI.

[IpoBeneHne KOMIBIOTEPHOIO MOJEIUPOBAHUS I1y4YKOBO-IUIA3MEHHON YCTAHOBKH, IIPEJHA3HAYEHHOM
JUId TeHepalWy IUIa3Mbl BHYTPH 3aMKHYTOrO KOHTeHHepa. Pa3paboTka 3CKM3HOTO MPOEKTa TaKoh
YCTaHOBKH.

7. Bepudukaryst METOI0B KOMIBIOTEPHOTO MOAEIMPOBAHUS JIAOOPATOPHBIX ITyYKOBO-IUIA3MEHHBIX
cucteM; GU3NIECKOE MOJICIMPOBAHHUE ITyUYKOBO-IJIA3MEHHBIX CUCTEM.

[MpoBeneHne (GU3MUECKUX HKCIICPUMEHTOB II0 W3MEPEHUIO TEMIIEPaTypbl B Pa3IMYHBIX 30HAX
Iy4KOBO-TIJIA3MEHHBIX yCTaHOBOK. CpaBHEHUE TAHHBIX, ITOJYYEHHBIX B (PU3NUECKUX DKCIIEPUMEHTAX
C pe3ylbTaTaMy BBIYHCIIUTEILHBIX JKCIIEPUMEHTOB. [10NroToBKa oT4eTa 1Mo MTOraM MpOJCIaHHOW
paboThl.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KommproTepHspiii k1ace. kcriepuMeHTabHbINA KoMIuieKe «IlydKkoBo-I1a3MeHHbBIE CUCTEMBI U
TEXHOJIOTUM» B cocTaBe ycTaHOBOK DJIY-1 n DJIY-2, nuarHoctuieckoro 000pynoBaHus,
BCIIOMOTATEILHOTO U CHEIMAILHOTO TEXHOJIIOTHYECKOro 000pynoBanus (momemnieHue 222 kopmyca
VIIM).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. Cypmun FO.I1. Teopust cuctem u cucteMHbIN aHanu3: YuebHnoe nmocodue. — K.: MAVTI, 2003. — 368

C
2. Kagana B.B. OcHOBBI TeOpuM CUCTEM M CHCTEMHOIO aHann3a. Y4eOHoe mocooue Aiist By30B. — M.:
Topstuast muams — Tenexom, 2007. — 216 c.

3. berukos B.JI., BacunseB M.H., Kopotees A.C. DnekTpoHHO-ITy4YKOBas 1j1a3Ma. [ enepanms,
cBoiicTBa, mpuMmeHenue. M.: M3x. MI'OY A/O Pocsy3nayka, 1993. — 167 c.

4. Muxaitno [ A. UucneHHOe cTaTUCTHYECKOE MOIeIpoBanue: MeTo sl MoHTte-Kapio: [yue0.
rocoOue 1o HarpasiieHuto monrotoBku "[Ipuknagnas matemaruka'] / I.A. Muxaiinos, A.B.
Botitumek. - M.: Akagemus, 2006. - 366 c. - (YHUBEpCUTETCKHI Y4eOHUK).

JomnonHurensHas aureparypa
1. Xomsaxos II.M. Cucremuslii ananu3: kpatkuit Kypc nexuuii / [log pen. B.I1. IIpoxopoBa — M.:
KomKnwura, 2006. — 216 c.
2. M. Vasiliev, T. Vasilieva. Materials production with Beam Plasmas. In Encyclopedia of Plasma
Technology (Ed. J.L. Shohet, Taylor & Francis), 2017
3. BacuiibeB M.H. IlpumeHenne 3MeKTPOHHO-ITYYKOBOH IJIa3MBl B TUIa3MOXUMUH / DHIUKIONEINS
HU3KoTemnepatypHoi mia3msl. [lox pen. B.E. @optosa. T. XI. M.: Hayka, 2001. C. 436-445.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/ — snekrpornHast Oubmmoreka dOusrexa
2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe o0pa3oBaHue).

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[Mporpammusie makets DOZA u MolKin, TekcToBsiii pegaktop Microsoft Word, nmpusnoxenue aist
MOJIrOTOBKY mpe3eHTanmii Microsoft Power Point, mporpammasie nakeTst Matlab, Excel.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHe Kypca TpeOyeT OONbIION caMoCTOSTENbHOH paldoThl cTygeHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0JMMOe BpeMs 1Sl pabOoThI CTY/IeHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— U3y4eHHE PEKOMEHI0BAHHOM JINTEPATyphI;

— npopaboTKy yueOHOro Marepuana (10 KOHCIIEKTaM);

— pelIeHHe 3a/a4, PeAIaraeMbIX CTYJCHTaM Ha MPAKTHYCCKUX 3aHATHSX;

— MO/ATOTOBKY K NMPAKTHYECKUM 3aHATUSAM U (D (EPEHIIMPOBAHHOMY 3aUeTy.

PyKkoBOACTBO M KOHTpOINIb 32 CaMOCTOSTENLHOH PabOTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3yNbTare
aHalIM3a UTOTOB TECTOB U OMPOCOB MO PACCMOTPEHHBIM TEMAM.



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

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: M.H. Bacunbes, I-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

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YY4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (oOpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEeHIHSIX,
CeMMHapax U T.II.

OIIK-3 Cnioco6en BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSsS 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnazeer aHAIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM M UCTIBITATEIIbHBIM
obopynoBaHueM (MprubOpaMH U yCTaHOBKAMH,

CIICUAIIM3UPOBAHHBIMU TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pe3yabTaTe U3YyUYCHUA JUCHUITJINHBI «CucTeMHBIN aHAIIN3 U MOICIUPOBAHUEC ITYYKOBO-IIJIA3MEHHBIX CUCTEM»

00yJarouiCs JTOIDKEH:

3HAThb:




* TPHUHIMIBI CHHTE3a U JEKOMIO3UINH YYKOBO-IIJIa3MEHHbBIX CUCTEM Pa3IMYHOIO Ha3HAYEHMUS;
* METOIbl CHCTEMHOTO aHAJIM3a U MOJCIMPOBAHUS CIOKHBIX CHCTEM, HCIIOIb3yeMbIC TIPH pacdeTe U
KOHCTPYHPOBAHUH ITyYKOBO-IJIA3MEHHBIX YCT@HOBOK TEXHOJOIMYECKOTO HAa3HAUCHMS; OCOOEHHOCTH
IKCILTyaTalluy ¥ TEXHHYECKOTO 00CTY )KUBaHHUSI ITyYKOBO-TUIa3MEHHBIX YCTaHOBOK;
. NPUHIMIB  COBMECTHMOCTH CHCTEM HNPUMEHUTENIbHO K 3ajJadyaM IPOEKTHPOBAHMS
MYYKOBO-TUIA3MEHHBIX MOJYJCH, NpeJIHa3HAYCHHBIX [UIi HUCIIOJNB30BaHUS B adPOKOCMHUYECKHUX
TEXHOJIOTUSIX;
. OCHOBHBIC TIOIXOABI K OIIEHKE PHCKOB, CBS3aHHBIX C OJKCIUTyaTallMeil Iy4YKOBO-TUIA3MEHHBIX
YCTaHOBOK Pa3JInYHOTO Ha3HAYCHHUSI.

yMeThb:
. NPUMEHATh Ha TIPAaKTHKE OCHOBHBIC METO/ABI CHCTEMHOTO aHajM3a, WCIONb3yeMble MpU
MPOEKTUPOBAHUY ITyYKOBO-TIA3MEHHBIX CHCTEM Pa3INYHOrO Ha3HAYCHUS;
* TPOBOIMTH BBHIYUCIUTEIBHBIC IKCIIEPUMEHTHI, CBSI3aHHBIC MOJCIMPOBAHHEM ITyYKOBO-TUIA3MEHHBIX
CHCTEM;
* BBINOJHSATH PACUYCTHI, CBSI3aHHBIC C ONITUMH3ALUEH ITy9YKOBO-TUIA3MEHHBIX YCTAHOBOK IPH PEIICHUN
MPaKTHYECKUX TEXHOJOTMYECKUX U MHKEHEPHBIX 3a/a4;
* BBINOJIHATH ACKH3HOE MTPOCKTHPOBAHKE JTa0OPATOPHBIX ITyYKOBO-TUIA3MEHHBIX YCTaHOBOK;
. OCBaMBaTh HOBBIE IpEIMETHBIC OOJACTH, TEOPETHYECKHE IOAXOAbl M 3KCIEPHUMEHTAJbHbIC
METOJMKH, CBS3aHHBIC C aHAIHM30M, TPOCKTUPOBAHUEM M TIPUMEHEHHEM MYYKOBO-IIa3MEHHBIX CUCTEM
pa3IM4HOrO HAa3HAYCHUSI.

BJIAJETh:
* HaBBIKAMHU OCBOCHHS OOJBIIOTO 00beMa MEXIUCITUTUIMHAPHON U CTIEUATBHON HH(OpMAIIHY;
. KyJIETYpOd TIOCTAaHOBKM 3a7ad B OOJIACTH CHCTEMHOTO aHaliu3a W  MOJCIIMPOBAHUS

ITYYKOBO-IUIa3MCHHBIX CUCTCM PA3JIMYHOI'O HA3HAYCHHA W HABBIKAMU INPOBCACHHA COOTBECTCTBYIOUINX
BBIYUCIIUTCIBbHBIX SKCIICPUMCHTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Tekymuii KOHTPOJIb OCYIICCTBIISICTCS B (hOPME CAMOCTOSATENBHBIX padOT MM TECTOB B NMHCHMEHHOM
(dhopme 1Mo Kaxa0i TeMe.

PyKkoBOJACTBO M KOHTpPOJIb 32 CaMOCTOSTENLHOH pPa0OTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3ylbTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSITENIbHBIX padoT, a TAaK)Ke MHAWBUIYAIbHBIX KOHCYJIBTALNH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

Hrorosas arrecranu mpoBogutcs B (opme JudedepeHIIMpoBaHHOTO 3a4dera (caada J1abopaTopHbIX
pabor).

[lepeuens naboparopHbIX padoT:

1. T'enepauus 371€KTPOHHO-ITYYKOBOM IJIa3Mbl B HEOTPaHUUYEHHOM 00bEME U YIIpaBiICHHUE MIa3MEHHBIM
obnakoM. PU3NYECKUI IKCIIEPUMEHT.

2. Tenepaums 5IEKTPOHHO-IIYYKOBOW IIIa3Mbl B HEOTpAaHMYEHHOM oOObeMe. BurumcnurenbHbI
SKCTIEPUMEHT.

3. T'enepanus 3MEKTPOHHO-ITYYKOBOM IJIa3Mbl B KOHTEHHEPE. BEIUMCIUTENBHBIA SKCTIEPUMEHT.

4. TeHepauus 1EKTPOHHO-ITYYKOBOM IJIa3Mbl B KOHTEHHEpe. PU3HUECKUNA SKCTIEPUMEHT.

Hepequb BOIIPOCOB I MOATOTOBKHU K C1a4¢C J'Ia60paTOpHBIX pa60T.

1. IlpuHIMI AEHCTBUSA MyYKOBO-IUIA3MEHHBIX YCTAHOBOK.
2. Cuctembl GOPMHUPOBAHUS IEKTPOHHOTO MyYKa.

3. BBIBOILHLIC OKHa JIA 9JICKTPOHHBIX ITYYKOB U (I)I/IBI/I‘IGCKI/IG MMpOoNHCCChI, MPOTCKAIINEC B BHIBOAHBIX
OKHaXx pasjIM4YHbIX THUIIOB.

4. TIporecchl, NPOTEKAIONIME B PEAKIIMOHHBIX KaMepax My4YKOBO-IIa3MEHHBIX YCTAaHOBOK.

5. ANropuTMbI KOMIBIOTEPHOTO MOJICIIMPOBAHUS JBMKCHUS OBICTPBIX 3JIEKTPOHOB B IJIOTHOM Cpejie.

6. Meton Monte-Kapio 1151 MOAeNnUpOBaHUS SIEKTPOHHOM KHHETHKH.

7. IlpuHIMI caMOCOIIaCOBAaHHOCTH IPH aHAJIN3E MPOIecca TeHepalny IEeKTPOHHO-ITYYKOBOI I1a3MBbl



8. [IpyHUMD ~ COBMECTUMOCTH IpPU  IPOSKTUPOBAHUU  IIyYKOBO-IUIA3MEHHBIX  YCTaHOBOK
TEXHOJIOTHYECKOTO ¥ a3POKOCMUYECKOTO HA3HAYECHHS.

[Ipumep OmeroB auddepenurpoBaHHOrO 3a4éTa:

buner Nel

1. BriBoHBIE OKHA IS AJIEKTPOHHBIX IMYYKOB M (PU3NYECKHUE MPOIIECCHI, IPOTEKAIONINE B BEIBOHBIX
OKHaX Pa3jINYHbIX TUIIOB.

2. Ilpoueccel, mpoTeKaroIre B peakKIMOHHBIX KaMepax MyYKOBO-TUIa3MEHHBIX YCTAHOBOK.

buner Ne2
1. Metox Moure-Kapno anst MmogenupoBaHust 3J1€KTPOHHON KUHETHKH.
2. IlpuHIMI CaMOCOITIACOBAaHHOCTH P aHAJIN3E MPOIecca TeHepaltu MEeKTPOHHO-ITYYKOBOH IIa3MBbl

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHBIC, TIIyOOKME 3HaHUS y4eOHOM NporpaMMmbl AMCHUUIUIMHBI TPH  OTBETE
9K3aMEHAIIMOHHOTO Omiera W OTBETe Ha BOIPOCHI IO IMPOTrpaMMe IUCLUIUIMHBI, a TaKkkKe 10
pe3ynbTaraM KOHTPOJIBHBIX paboT;
OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHUCTEMaTH3UPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NpOrpaMMbl AWCUUIUIMHBI MPH OTBETE SK3aMEHALMIOHHOIO OWjeTa M OTBETE Ha
BOIIPOCHI TI0 MPOrpaMMe JTUCIUIUINHBI, @ TAKXKE [0 Pe3yIbTaTaM KOHTPOJIbHBIX paboT;
OLIEHKA «OTAMYHO (8)» BBICTABIAETCS CTYICHTY, IOKAa3aBIIEMy CHCTEMAaTU3MPOBAaHHBIC, 3HAHUS
y4eOHO MporpaMMbl AUCLUIIMHBI TIPH OTBETE 3K3aMEHALIMOHHOTO OWjieTa M OTBETE Ha BOMPOCHI 110
mporpamme JUCHMIUIMHBL, a TAKXKE 0 pe3yJbraTaM KOHTPOJIbHBIX PadoT;
oLeHKa «xopomo (7)» BBICTABISETCS CTYACHTY IO PEe3ylIbTaraM KOHTPOJIbHBIX paboT, eciu OH TBEPIO
3HaeT Marepuall 3K3aMEHAllMOHHOTO OWieTa, TPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, ymeer
MPUMEHATH TIONyYEHHbIC 3HAHMS Ha MPAKTUKE, HO JOMYCKaeT B OTBETE WJIM B PEIICHUM 3a]ady
HEKOTOpBIE HETOUHOCTH;
OLIEHKa «XOpowIo (6)» BBICTABISIETCS CTYACHTY IO Pe3yJbTaTaM KOHTPOJBHBIX padoT, €ciliid OH 3HAeT
Marepuall 9K3aMEHAI[MOHHOTO OMJIeTa, MO CYIIECTBY H3JaraeT €ro, yMeeT NMPHUMEHSTh MOTy4eHHbIE
3HaHUS Ha MPAKTUKE, HO JIOIYCKAEeT B OTBETE MHOTO HETOUHOCTEH;
OLICHKA «XOpOoIIo (5)» BBICTABISIETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX PalOT, €CIM OH 3HAaeT
Marepual 5K3aMEHAIMOHHOrO Owuiera, W3JaraeT €ro, yMmeeT MPHUMEHATh IOJy4YCHHBIC 3HAHUS Ha
MPaKTHKE, HE JOMYCKAeT B OTBETE TPYOBIX OIIUOOK;
OLICHKA «YIOBJIETBOPHUTENIBHO (4)» BBICTaBISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
Tak)Ke, €Clii BO BpeMs OTBETa 3K3aMEHALMOHHOro Owiera OH MoKaszal (yparMeHTapHbBIH, XapakTep
3HAHWH, HEOCTATOYHO MpPaBWIbHBIC (DOPMYIHPOBKHM O0A30BBIX IMOHATHH, HO TMPH ATOM OH BIIAAEET
OCHOBHBIMH pazfiesiaMi y4eOHOH porpaMMbl, HEOOXOIUMBIMU JJIs1 NabHENUIIET0 O0yYeHUS;
OLICHKA «YIOBJIETBOPHUTENIBHO (3)» BBICTABISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
TaKkKe, €CIM BO BpEeMs OTBETa SK3aMECHALMOHHOTO OWJIeTa OH MOKa3al pa3pO3HEHHBIN Xapakrep
3HAHWH, HEAOCTATOYHO NpaBHIbHBIE (DOPMYTUPOBKH Oa30BBIX MOHATHH, HApyIICHHE JIOTHYECKOM
MOCJIECI0OBATEIBHOCTH B U3JIOKEHUHU MPOrPaMMHOI0 MaTepuana, HO MPU 3TOM OH BJIAZICET OCHOBHBIMHU
pasnenamu y4eOHOH MporpaMMsbl, HEOOXOAUMBIMH JUIS JaJIbHEHUIIEro OOyueHHs U MOXKET MPUMEHSThH
MOJTyYeHHbIE 3HaHUS 10 00pa3ily B CTaHAAPTHON CUTYaIUH;
OLICHKA «HEYIOBJIETBOPUTEILHO (2-1)» BBICTABISIETCS CTYIEHTY IO Pe3yJbTaTaM KOHTPOJIBHBIX pador, a
TaKXke, €CIIM BO BPeMsl OTBETa HK3aMEHAIlMOHHOTO OMJIeTa, OH IOKa3aJl 4To He 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUIIMHBI M HE YMEET UCIOIb30BaTh OTYYESHHBIC 3HAHUS MIPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBI 3a4e€T NMPOBOAUTCSA IO HTOTaM TEKyLIeW YCHEBaeMOCTH: IO pe3ylbTaTam
KOHTPOJIBHBIX, CAMOCTOSITENIHBIX paboT/TeCTOB.

HuddepeHunpoBaHHBIA 3a4eT MO AMCUUIUIMHE IMPOBOJUTCS IMYTEM OpraHU3alMy CIEHUAIBHOTO
oIpoca B yCTHOH (popme 1o BoIpocam.



[Tpu npoBeneHun yctHOTO IU(PQPEPESHIUPOBAHHOTO 3a4yeTa oOydaromeMmycs npeaoctasisercs ao 40
MHUHYT Ha HOAroToBKy. Ompoc oOydaromierocst mo Ouiery Ha YCTHOM 3a4eTe He JOJDKEH HpPEeBBIIIATh
OIHOTO aCTPOHOMHYECKOTO Yaca.

Bo Bpemst mposenenust nnu(epeHIMPOBAaHHOTO 3adeTa NPU MOATOTOBKE OTBETOB Ha OWIIETHI,
oOydaromuecs: MOTYT TOJIb30BAaThbCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIKIHH M J000M
JIPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenust auddepeHIMPOBAaHHOTO 3a4eTa MPH OTBETE OOYYAarOIIETrocsi Ha BOMPOCHI 110
OMIIeTy OH HEe MOXKET MOJIb30BATHCSI KOHCIIEKTAMHU JICKIIUH 1 JIF0O0H IPpyToi TUTEepaTypoi.



